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NEPEYEHb USMEHEHUIA!

[lns AaHHOM BepCUM HET N3MEHEHUI ANs BKIOYeHUs B [lepeyeHsb.

1 3a ucknwuyeHneM nameHeHu 1 JONOMHEHWI, BBOAUMbIX BlonneTeHaMM, a Takxke onevyaTok.
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1 OBLUME NOJTOXEHUA

1.1 OBJIACTb PACNMPOCTPAHEHUA

1.11 TpeboBaHusa HacToswen YacTy MNpaBmn knaccudurkaunm n NOCTPONKN MOPCKNX
cynoB! pacnpocTpaHsioTca Ha criegytolime ABUratenu u MexaHuambl:

.1 pgBuratenu BHyTPEHHEro CropaHus, rmasBHbIE;

.2 TypOWHbI NapoBble, rMaBHbIE;

.3 rasoTypbuvHHbIe ABUraTenu, raBHbI€;

4 nepepayv n MydThl;

.5 pgBuratenu npuBoAHbIE AS1S1 UICTOMHUKOB 3NIEKTPOIHEPTUM UMM BCMIOMOTraTesSbHbIX U
nanybHbIX MEXaHN3MOB, arperaTtbl B cOope;

.6 Hacocbl, BxoAdwne B COCTaB CUCTEM, perfnameHTupyembix yactamu VI
«lMpoTtuBonoxapHas 3awmtay, VIII «Cuctembl n tpybonposoabl» n Xl «XonogunbHble
YCTaHOBKNY;

.7 KOMMpeccopbl BO3OYLUHbIE;

.8  BO3agyxoHarHeTaTenu rnaBHbIX KOTNOB, TypboHarHeTaTenun n Bo3gyxoHarHetaTenm
asuratenen BHyTPEHHEro cropaHus;

9 BEHTUSIATOPLI, BXOAALME B COCTaB CUCTEM, perramMeHTupyembix 4vactbio VI
«Cucrembl 1 TpyGonpoBoabI»;

.10 npwuBoAabl pyneBbie;

11 mexaHn3Mbl AKOpHbIE;

.12 nebGenkun GyKCUPHbBIE;

.13 MexaHu3Mbl LIBAapTOBHLIE;

.14 npuBoabl rmapaBfNveCcKUE;

.15 cenapaTtopbl LEHTPOOEXHbIE TOMMMBA U Macna.

1 B panbHenwem — Mpasuna PC/K.
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1.2 OB bEM OCBUAETENIbCTBOBAHUMN

1.2.1 YcnoBuga, onpegenstoowme nopsiaok OCBMAETENbCTBOBAHUA MEXaHU3MOB W
obopynoBaHMs MpU  M3rOTOBMEHUKM, a TaKkKe MOPSAOK pPacCMOTpeHuss u  ogobpeHus
TEXHUYECKON OOKYMEHTauun, manoxeHol B OOLWMUX MONOXEHUAX O KnacCUUKaLMOHHOM ©
MHOWN OEeATENbHOCTHU.

1.2.2 OcBuaeTenbcTBOBaHNMIO Permctpom npu N3roToBreHUN noanexaT agpuratenu un
MEXaHN3Mbl, NepeyvncrneHHble B 1.1, 3a MCKOYEHMEM BCMOMOraTesibHbIX MEXaHW3MOB C
PYYHbIM NPUBOLOM.

1.2.3 [lo Hayana W3roTOBIMEHUSI MEXaHM3MOB [0ImkHa ObITb NpeacTaBneHa Ha
paccMoTpeHue Peructpy cnefytowias 4OKyMeHTauuns:

A no gsuraTensiM BHYTPEHHEro CropaHusi:

anst tHdopmMaumm — B COOTBETCTBMM ¢ Tabn.1.2.3.1-1;

Ansi onobpeHns — B cooTBeTcTBUM ¢ Tabn. 1.2.3.1-2;

OISl ra3oBbIX ABUratesnien AomkHa ObiTb AOMOMHUTENBHO NpeacTaBrieHa AOKYyMEHTaUms
B cooTBeTCcTBMM ¢ Tabn. 1.2.3.1-3.

Tab6bnuua 1.2.3.1-1
DokymeHTauus no ABC, npeactaBnsiemas ans mHgopmMauuu (YTo NPUMEHUMO)

1 | OnucaHune c OCHOBHbLIMW CBEAEHMAMM MO ABuratento (cm. npunoxenne 3 «Onucanne OBC ¢
OCHOBHbIMU CBEAEHUAMMU U TEXHUYECKUMU AaHHbIMUK (hopma 3asaBku Ha ogobperne [IBC n
npegcTaBneHus AaHHbIX)» k pasg. 5 «Mexanuambl» yactum IV « TexHudeckoe HabnogeHve 3a
N3roToBneHneM nsaenun» MpasBnn TEXHNYECKOro HabnaeHNs 3a MOCTPONKOW CyA0B U U3rOTOBIIEHNEM
mMaTepvanos v U3genuin anga cygos) unm TexHUYeckne ycrnoBus
2 [MonepeyHbIvi paspes gauraTens
3 [MpogonbHbI paspes gsuratens
4 | dyHgameHTHas pama 1 KapTep NIMTOW KOHCTPYKLUK
5 | YnopHblit nogwmMnHuk B cGope?!
6
7
8

CraHuHa/cTonku/Kopnyc nepegayn NUTON KOHCTPYKLMK?

AHKepHble cBA3M

WaTtyH

9 | WaryH B cBope®

10 | Kpenukond B c6ope®

11 | WTok nopluHg B cbope®

12 | MNopuieHb B cbope?

13 | Kopnyc (py6alika) uunuHgpa, 61oK UMIMHOPOB NIMTOW KOHCTPYKLUMKU?

14 | Kpbiwka unnuHapa B cbope®

15 | Brynka ynnuHgpa

16 | NpoTuBOBECHI KONEHYATOro Bana (ecnum He SABNATCH YacTbio KONIEHYATOro Bana) ¢ AgetansMu
KpenneHusi

17 | MpuBog pacnpegenutensHoro Bana B cbope®

18 | MaxoBuk

19 | TonnMBHbLIN HACOC BLICOKOrO AaBreHust

20 | YepTexu 3aWwmTbl M U30NALMUN BbIXMOMHBLIX TPYOONPOBOAOB M APYIMX YacTen ABUraTens C BbICOKON
TemnepaTypow NOBEPXHOCTH, Ha KOTOPbIE MOXET MOMNacTb TOMMUBO B Cly4Yae NOBPEXAEHNSI TONIIMBHOM
cucTeMmsl, B cbope

Ons OBC c aneKTpoHHOV CUCTEMOW YNpaBeHNs YEPTEXM KOHCTPYKLIMU 1 YCTPOWCTBA:

21 KranaHoBs ynpasneHus
22 HaCOCOB BbICOKOIrO AaBlieHUsI
23 npuBoAa HaCOCOB BbICOKOIo AaBMEHUS

24 | PykoBoACTBO Mo 06CnyXMBaHWIO M aKkcnnyaTaumumn®

25 | AHanus xapakTepa 0TKasoB U X NOCNeacTBuiA (415 CUCTEMbI yNpaBneHus asuratenem)®

26 | TexHuyeckune TpeboBaHWs ANs NPOLLECCOB NNTbS U CBapKM (BKMYasi nocrnegoBaTeNbHOCTb 06paboTkn)
27 | MNMopTBepxaeHne cucTeMbl KOHTPOSS Ka4yecTBa Npu NPOEKTUPOBaHUM U NoAAEPXKaHMKM B KchnyaTauum
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28 | TpeboBaHus K kavyecTBy npoussogcTea ABC

29 | Tuvnosoe ogoGpeHue 3NeMeHTOB CUCTEMbI aBTOMAaTH3aLMK (KNMMaTUYeckue ucnbiTaHus )8

Ecnu aBnseTtcsa yacTbio ABuUraTens, HO He BCTPOEH B (DYHOAAMEHTHYIO pamy.

Tonbko AN 04HOrO LUNUHAPA UNW rpynnbl LUNMHAPOB OAHOMO UCMONHEHNS.

C vaeHTUmnkaLmen KOMNOHEHTOB (HaNpPUMep, MO HOMEPY X YepTexen).

PykoBoacTBo no aKkcnnyatauum u obcnyxuBaHUio AOIMKHO codepxaTb uHdopmaumio ans obecneveHns
TEXHUYECKOro 06CIYXMBAHUS 1 PEMOHTA, BKHOYas OMMCaHNe UCNOMb3yeMbIX CrieumanbHbIX MHCTPYMEHTOB 1
CPeAcTB M3MepPEeHU C ykasaHMeM Mo UX HACTPOMKe N TpebGoBaHMAM Mo MPOBEAEHUI0 MPOBEPOK (MOBEPOK) Ha
BECb Mepuo TEXHNYECKOro obcnyxusaHus.

5 Ecnu pabota pgswratensi 3aBUCUT OT rMAPaBIMYECKUX, MHEBMATUYECKUX WM 3MEKTPOHHBLIX CUCTEM
yrnpaBreHusa aHanua xapakrepa OTKa3oB M WX NOCNEeACTBUMIN AOMmMKeH ObiTb NpeAcTaBneH Ans AeMOHCTpauuu,
YTO OTKa3 CUCTeMbl YMpaBneHus He MpuBedeT K NOCNeayroLleMy CHUXEHUIO XapaKTepucTuK Asuratens o
HenpreMremMoro ypoBHs.

6 VcnbiTaHust fOMKHbI NoKasaTb CNOCOBHOCTL 0GOPYAOBaHUS CUCTEM YMNpaBreHUs, KOHTPONS U 3aLiuThl
dyHKLUMOHNPOBaTb B 0CODbIX yCrnoBusX, Kak ykazaHo B pas3g.12 «ObopyaoBaHue aBTomatusaummn» yactm IV
«TexHn4eckoe HabnogeHne 3a U3roToBNeHNEM nagenuiny MpaBun TexHuyeckoro HabnaeHMs 3a NOCTPONKON
CYAOB W M3roTOBNEHNEM MaTepuanos 1 U3genui ans cyaos.

AW NP

Tabnwuua 1.2.3.1-2
DokymeHTaums no ABC, npeactaBnsiemas ans ogobpeHns (4To NpMMeHnMo)

1 | Pama doyHOaMeHTHas 1 KapTep CBApHOM KOHCTPYKLUM C YKa3aHUEM CBaPHbIX Y3I0B Y TEXHUYECKUX
Tpe6oBaHui no ceapke’?

2 | OnopHas nnuTa CBapHOW KOHCTPYKLMMW YNOPHOIo NOALUMUMHMKA C YKa3aHWeM CBapHbIX Y3MoB n
TexHuyeckux TpebosaHuii no ceapke’

3 YepTexun yHAaMEHTHON pambl/MacnocGopHuka (noghoHa) CBapHOM KOHCTpyKLmmn®

4 | CtaHvHa/cTonKK/Kopnyc nepegaYn CBapHOWM KOHCTPYKLUK C yKazaHWeM CBapHbIX Y3/10B U TEXHUYECKNX
Tpe6oBaHuii no ceapke®?

5 | CtaHuHa 1 CTOVMKM CBApPHOMN KOHCTPYKLmM!2

6 | YepTexu geTanen koneH4yaToro Bana Ans kaxkgoro Yvicna umnmHapos

7 KoneHyaTtbi Ban B c6ope Anst Kaaoro Yvcna LuMnmHgpoB

8 | Pacuet koneHyaToro Bana Ans KaXgoro Yncna LMnnHApOoB U UX pacrofioKeHNs CornacHo

npunaraemMomy nepeyHto gaHHbIX U TpeboBaHusM . 2.4

9 YepTexu YNOPHOro Uin npoMeXyTo4HOro Basa, eciiv BCTpoeHbl B ABUraTeslb

10 | BonTbl cOeAMHUTENBHbIE CEKLMIA KoMneHYaThbiX Banos

11 | Cneumudpmkauus maTepuanoB OCHOBHbIX AeTanen ¢ ykasaHmeM MeTOA0B Hepas3pyLUuatoLLero KOHTpPons u
YCNOBUI MMAPABINYECKUX UCMbITaHWIA®
MpvHuMnuaneHble cxeMbl (B Npegenax ABuratens) Unv aHanornvHas 4oKyMeHTaumus ans:

12 cucTeMbl nycka

13 TOMJIMBHOW CUCTEMbI

14 CUCTEMbI CMa304HOro macna

15 CUCTEMbI BOASAHOIO OXJ1aXXaeHus

16 CUCTEMbI r’MAPaBIVKU

17 rmapaBrnM4eckon CUCTEMbl YNpaBeHUs KnanaHamu

18 CUCTEMbI yNpaBneHnsa, perynupoBaHvs 1 3alnTbl ABuraTens

19 | YepTexu 3aimTbl TONIMBHbIX TPYOONPOBOAOB BEICOKOrO AaBreHusi B cbope?

20 YepTtexu AKKYMYIATOPHbLIX CUCTEM O11A ABUratenen ¢ NeKTPOHHON CUCTEMON ynpaBJieHus

21 | YepTexu KOHCTPYKLMM OBLLMX aKKYMYNATOPOB ANs ABUraTenei ¢ aNeKTPOHHOM CUCTEMO yNpaBeHus

22 | YepTexu npegoxpaHnUTeNbHbIX KanaHoB U X PacnosioXeHus cornacHo TpeboBaHunsam 2.3.4 yactu I1X
«MexaHn3mbI»®

23 | Pacuet konu4yecTBa 1 NPOXOAHOIO CEYEHUs NPeAOXpaHUTENbHbIX KIlanaHoB COrnacHoO
TpeboBaHuam 2.3.4 yactu IX «MexaHn3mbl»

24 | CopepaHue nporpaMMbl M MPOTOKOSA TUMOBbIX UCMbITaHUIA?

25 | YepTexu TONNMBHbLIX TPYGONPOBOAOB BbICOKOrO AABMNEHUS U TOMIMBHBLIX POPCYHOK®

26 | Cxema cucTeMbl OOHAPYXXEHNUSI U CUTHANM3auum MacnsaHoro TymaHa B KapTepe Unn paBHOLLEHHOTO
YCTPOWCTBA B COOTBETCTBMM C TpeboBaHnsimm 2.3.3.8 — 2.3.3.22

27 | Oetanu MexaHU4ecKknx coeanHeHun Tpyoonpoeoaos (B npeaenax asuratens), cm. 2.4.5 yactu VI
«Cuctembl 1 TpybonpoBoabl»
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28 | [dokymeHTbl, noaTBEpXaatoLme paboTocnocobHOCTL NpU YCrOBUSIX OKpyXKatoLwwen cpedbl (cm. rm. 2.3
yactu VII «kMexaHn4eckune ycTaHOBKNY»)

29 | JokymeHTauuo No NporpaMMmMpyemMbiM 3NEKTPOHHBLIM CUCTEMAM B COOTBETCTBUM C TpeboBaHMAMN

rn. 7.10 yactn XV «AsToMaTtunsaums» (ecnv npuMeHMMo)

1 [na opoGpeHust cCBapoYHbIX MaTepuarnos U TexXHUYeckux TpeboBaHuii no ceapke. TexHororus npouecca
CBapKu [OJDKHA cofepxaTb CBefeHuss no TepmoobpaboTke getane OO M nocre cBapku, TpeboBaHusa K
CBapoYHbIM MaTepuanam, napaMmeTpam u YCroBUSM NMPOBEAEHUS] CBAPKMW.

2 [InA Kaxgoro UMnuHapa, ecrv pasmepbl U UCMOMTHEHWE UMEIOT OTNMYKe.

3 [nA cpaBHeHus ¢ TpebGoBaHMsMU Peructpa aons martepuanoB, METOAOB HepaspyLuaroLlero KOHTPomns u
rmapaBnmMyecKMX UCNbITaHUA, YTO NPUMEHUMO.

4 [Insa Bcex gsuraTenei.

5 Tonbko Ansa gsuratenei ¢ guameTpom umnuHapa 200 mm 1 Gonee unu oGbeMom kapTepa 0,6 M3 1 Gonee.
6 [okymeHTauusi forHkHA CoaepXaTb CBEAEHUS Mo AaBrneHuto, pa3mepy Tpy6 u Matepuanam.

7 TIpoTOKON UCMbITaHUA MOXET GbiTb NPEACTaBeH NOCne 3aBepLUEHNs TUMOBbIX UCTbITAHUNA B BO3MOXHO
KOpPOTKMIA cpok (cM. . 5.14 yactn IV «TexHuveckoe HabnogeHWe 3a U3roToBreHWeMm uagenuiny» [MMpasun
TEXHWYECKOro HabnaeHUs 3a NOCTPOWKOW CY0B U M3rOTOBMEHNEM MaTEpPWarnoB U U3eNnvn Ans cygos).

Tabnuua 1.2.3.1-3

HdokymeHTaumsa no asyxronnueHbim OBC (OTO) n gBurarensam, paborarowMm Ha ra3soBoMm
tonnuse (I'TAH), npeacTaBnsiemas ansa ogo6pexnus’

1 | Cxema (nu nHasa paBHOLIEHHAs OOKYMeHTaLMs) ra30BOi CUCTEMbI ABUraTens
2 | Cxema cucTeMbl ra3oBbiX TPyBGONpPoBOAOB (BKMoYas pacnonoxeHue Tpyb ¢ ABOWHON CTEHKOM, Npu
Hanm4uu)
3 KoMnoHeHTbI crucTembl nogaym rasa (C ykasaHueM BenuyvH AaBrneHus, pasmepos TpybonpoBoaoB n
maTepvanos)
4 PacnonoxeHve npegoxpaHvTenbHbIX KnanaHoB kapTepa ABuratens, BryCKHOro pecusepa, BbIMyCKHOro
KOMneKTopa, Npy Hanu4yum
5 | NepeveHb 060pyaoBaHNS B3PbIBO3ALLMLLEHHOMO UCMOMHEHNs. B3pbiBo3allmiLeHHOE UCMOMHeHne
JOMKHO BbITb NOATBEPXKAEHO
6 CBUOETENbCTBOM, BblAaHHBIM KOMMNETEHTHOW OpraHu3aumven.
7 | KoHuenums 6e3onacHOCT?
8 OT14eT 06 aHanu3e puUckoB?
9 CneuudukaLms rasa?
10 | Cxema (Unu nHasi paBHOLIEHHAsi JOKYMEHTALMS) CUCTEM XXUAKOro Tonnvea Asuratens (OCHOBHOMO U
3anasnbHoro Tonnuea)?
11 | YepTex 3aimMThl TONIMBHLIX TPY6ONPOBOAOB BLICOKOrO AABMEHMS 3anasnbHoro Tonnvea B cbope®
12 ‘-IepTe>K|/| KOMMOHEHTOB CUCTEMbI Noga4un 3anaribHOro TonJiMBa BbICOKOro AaBreHund, Bkn4vaa
TONNMBHbIE TPYBONPOBOALI 1 (DOPCYHKM (C yKazaHMeM BeNUYMH OaBreHnsl, pasMepoB TpyGonpoBoaos 1
maTepuanos)®
Cxema 1 onvcaHue cUcTeMbl BocnnaMeHeHus Tonnvea®
1 C yyeToM O0COOEHHOCTEN KOHCTpyKuMM ppuratena Peructp MoXeT 3anpocutb npeaocTaBrieHve
,ELOI'IOJ'IHMTeHbHOIZ AOKyMeHTauuun;
2 npeacraBnsaeTcs 4ns nHgopmaumm;
3 Tpebyetca ans OT[;
4 Tpebyetcs gna M.

lMopsigok npeacTaBneHus M paccMmoTpeHnsd gokymeHtauum no [ABC ykasaH B
npunoxexHmn 2 «lNopagok npeactaBneHns U NPOXOXAEHUA AOKyMeHTauuum» K pasg. 5
«MexaHuambl» yactu IV «TexHudeckoe HabnogeHne 3a M3rotToBneHnem usgenuny Mpasun
TEXHUYECKOro HabnaeHns 3a NOCTPOWKOW CyAOB M U3rOTOBIIEHNEM MaTeEpManoB U n3genumn
Ons cynosB.

2 no BCceM ApYrMM MexaHu3mMam, perfnameHTUpyeMbiM HacToswen yactbio [pasun
PC/K, kpome gBuratenen BHyTPEHHErO CropaHus:

.2.1 onucaHne C OCHOBHbIMW CBEAEHUAMU NO MEXAHN3MY UM TEXHUYECKNE YCIOBUS;

2.2 yepTexu obLmx BUOOB MEXAHM3MOB C NPOAOSIbHBIMU U NONepeYHLIMU paspesamu;

.2.3 yepTexu (pyHOAMEHTHbIX paM, KapTepoB, CTaHUH, KOPMyCOB, KPbIWEK U OpYrnx
aetanen nMTon UNu CBapHOWM KOHCTPYKUMW C YKa3aHMEM CBapHbIX Y3M0B U TEXHUYECKUX
TpeboBaHuii No ceapke;
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.2.4 4epTexu KorneH4yaTbIX BaroB, YNOPHbLIX BaroB, rpy30BbIX BanoB W Apyrux Barnos, a
Takke Ux NpuBoaoB (nepenav);

.2.5 yepTexu LWaTyHOB, LUTOKOB U NOPLUHEN;

2.6 YepTexu KpbIeK LUNMHOPOB 1 LUITMHAOPOBLIX BTYMOK,;

2.7 4YepTexu LecTepeH 1 konec 3ybyaTbix nepegady U Ux Basnos;

2.8 4epTexu Bedywmx U BeOOMbIX 3NEMEHTOB ruapornepenad, pasobwmTenbHbIX U
ynpyrvx myar;

.2.9 yepTex ynopHOro noALwunnHuKa, BCTPOEHHOrO B MEXaHU3M;

.2.10 yepTexun poTOpOB NApPOBbLIX U ra3oBbIX TYPOUH N KOMMPECCOPOB, a TaKkkKe ANCKOB U
pabounx Konec;

.2.11 yepTexu TONNMBHbIX TPYyOONPOBOAOB BbICOKOIO AaBMEHNSA U UX 3alUUTbl B Criyyae
noBpexXaeHus;

2.12 yepTexu u3onAuUM 1 3alUMBKM ra3oBbINyCKHbIX TpybonpoBogoB B npeaenax
MexaHn3ma,

.2.13 cxeMbl OCHOBHbIX TpybOMNpoOBOAOB W CUCTEM TOMNMBA, CMa3KW, OXNaXOeHus,
rasoBbIMYCKHbIX, NMPOAYBaHWS, BO3AYLUHbIX, YMNpaBreHUd, perynmpoBaHusi, CUrHanmsauuu,
3aWmThl U T.N. B Npegenax MexaHu3ama;

.2.14 cxembl rugpaBnmnyecknx TpyoonpoBogoB MEXAHU3MOB C MMAPONPUBOLAMU;

.2.15 yepTexun KOHCTPYKLMU KPEMNEHUS MeXaHU3MOB K dyHOAAMEHTY U pacnosioXeHus
byHOAMEHTHbIX 60NTOB (TONBLKO AN rMaBHbIX MEXAHM3MOB, MPMBOAOB 3f1EKTPOreHepaTopoB,
pyneBbIX MaLLWH, AKOPHbIX, LUBAPTOBHbLIX U BYKCUPHBIX MEXaHU3MOB);

.2.16 pacyeTbl Ha NPOYHOCTb AeTanen MexaHM3mMoB, perfnaMmeHTupyemsle lNpasmnamm;

.2.17 nepeyeHb OCHOBHbIX AeTanen MexaHuama co crneumdurkalumen matepuanoB 1 Co
CBEAEHNSIMUN O YNCITOBbIX 3HAYEHNSAX NPOBHbIX OABNEHWI (Tam, rae oHu TpebyroTcs);

.2.18 pyKoBOACTBO MO 3KCnyatauumn n o6Cny>xKMBaHU MEXaHN3MA;

.2.19 nporpamma McnbITaHW rofIoBHbIX U CEPUNHBIX 06pa3LL0B MEXaHN3MOB.

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

.2.21 pononHuTenbHble TpeboBaHWss NO 0ObeMy AOKYMEHTauuMuM Ana  SKOPHbIX
MexaHun3moB — cMm. 6.3.1.1.

1.2.4 UepTexun getanen MexaHn3amoB, nepeumncneHHblx B nn. 2 — 10 tabn. 1.2.4, Ho
He yrnoMsHyTbIX B 1.2.3, noanexar cornacoBaHuio ¢ Pernctpom.

B npouecce n3rotoeneHus Bce 3TK AeTanu nognexat oCBMAETENbCTBOBaHUIO Pernctpom
Ha COOTBETCTBME MX COrNTACOBaAHHON TEXHNUYECKOW OOKYMeHTauumn n TpeboaHuam Yacten Xl
«MaTtepuanbi» u XIV «Ceapka» Npasun PC/K.

1.2.5 PoTopsbl, Banbl 1 OUCKM MApOBbIX TypOMH M ra3oTypOuHHBIX ABuraTenen, a
Takke 6ONTbl COoeauHUTENbHbIE KOPMYyCOB TYpOWH BLICOKOMO AaBreHus nognexar npu
N3roTOBMEHNN KOHTPOSO YNbTPa3ByKOBbIM METOAOM. Banbl rmaBHbIX 3yGyaTtbix nepegay npm
macce 6onee 100 kr, wecTtepHu, 3ybuatble koneca (obogbl) npu macce 6onee 250 kr
nognexar npu N3roTOBMIEHMM KOHTPOSIO YNbTPa3BYKOBbIM METOAOM.

KoHTponb  ynbTpasByKOBbIM MeToLOM npoBoAnTCA B  COOTBETCTBUU C
TpeboBaHusmn 2.2.9.2 yactu Xlll «Matepuanbi» MNMpasun PC/K.

Tabnwuua 1.2.4

Ne [maBa yactu
n/n HanmeHoBaHue Matepuan X
«Martepwuanbi»
1 [Buratenu BHyTPeHHEro cropaHus
1.1 Pama dpyHaameHTHas, kapTep, cTorka, kopnyc YyryH 3.9, 3.10
YMOPHOro NOALUNMHMKA, KPbILIKA PaMOBbIX Cranb nutas 3.8
NOALLMMHNKOB NOABECHbIX KONeH4YaTbIX Banos Ctanb KoBaHas 3.7
CTtanb kaTaHas 3.2
CnnaB antoMUHWEBbLIN 5.2
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No [naBa yactn
/n HavmeHoBaHue MaTepunan Xl
«MaTtepuanbi»
1.2 Bnok UMnNUHAPOB, KPbILWKW LIMMHAPOB, Kopryca YyryH 3.9,3.10
KrianaHos Cranb nutas 3.8
Cranb koBaHas 3.7
1.3 BTynkun umnuHapoB 1 ux getanu YyryH 3.9, 3.10
Cranb nutas 3.8
CTtanb koBaHas 3.7
1.4 MopLueHb YyryH 3.9,3.10
Cranb nutas 3.8
Crtanb KoBaHas 3.7
Cnnae antoM1MH1EBbIN 5.2
1.5 LLIToK, Kpenukondbl, Nanblpbl FONO0BHbLIX COEANHEHWUI CTtanb koBaHas 3.7
1.6 LlaTyH € KpbIWKaMu LWaTYHHOrO NoALIMINHMKA Cranb koBaHas 3.7
Cranb nutas 3.8
1.7 KoneH4aTbin Ban, Ban ynopHbIi BCTPOEHHOro ynopHoro | Ctanb koBaHas 3.7
NoALUNMHKUKA Cranb nutas 3.8
YyryH 3.9
1.8 CbemHble MydThbl KONEHYaTOro Bana Cranb KkoBaHas 3.7
Cranb nutas 3.8
1.9 BonTbl N WNUALKN KPENLIKONGOB, PaMOBbIX 1 Crtanb koBaHas 3.7
LIATYHHbIX MNOALUMMHUKOB, LIUMHOPOBBIX KPbILLIEK
1.10 | AHKepHble CBA3M Cranb koBaHas 3.7
1.11 | KnanaHbl BNyCKHbIE U BbIMYCKHblE Cranb koBaHas 3.7
1.12 | bonTbl cOeANHUTENDBHbIE CEKLMIN KONEHYaTbIX BanoB Cranb KkoBaHas 3.7
1.13 | HarHeTaTtenb — Ban 1 poTop, BKIoYasa nonatku Cranb koBaHas 3.7
(TypboHarHeTaTenu n NpuBoaHbLIE KOMNPECCOPbI
(BkMOYasa poTaLMOHHbIE BO3AYXOAYBKM TUNa «PyTCy),
HO He BCrMoMoraTenbHble BO34YyX04yBKM)
1.14 | PacnpepenuTtenbHbIn Ban, WeCTepHU Npusoaa Cranb koBaHas 3.7
pacnpegenuTesnbHoro Bana
1.15 | MNpoTnBOBECHI, ECMN OHW HE U3rOTOBSEHBLI 3a04HO C Ctanb KoBaHas 3.7
KoneH4aTbiM Bariom Cranb nutas 3.8
YyryH 3.9
1.16 | TonnuBHble TPyGKM BLICOKOrO AaBNeHns Cranb kaTaHas 34
2 MapoBble TYp6UHbI
2.1 Kopnyca Typ6uH YyryH 3.9,3.10
Cranb nutas 3.8
Ctanb kaTaHas 3.3
2.2 Kopnyca maHeBpOBbIX YCTPOWCTB, COMMOBbIE KOPOOKM Cranb nuras 3.8
2.3 PoTopb! LenbHOKOBaHbIE, Banbl, AUCKM Ctanb KoBaHas 3.7
2.4 Jlonatku Cranb koBaHas 3.7
Cranb nutas 3.8
2.5 BaHgaxu, cBA3yOLas NPOBOIIOKa - -
2.6 | Conna, gnadparmbl YyryH 3.9,3.10
Cranb koBaHas 3.7
Cranb nutas 3.8
2.7 YnnoTHeHus — -
2.8 My Tbl cOeaMHNTENBHBIE Cranb koBaHas 3.7
Cranb nutas 3.8
2.9 BbonTbl 4nNa coeanHeHus geTtanen poTopos, pa3beMOB Cranb koBaHas 3.7
KOpMNycoB TYpOUH, COEANHNUTENBHBIX MydT
3 Mepepayun, ynpyrve n pasoowmrenbHbie My Thl
3.1 Kopnyc Cranb koBaHas 3.7
CTtanb kaTaHas 3.2
Cranb nutas 3.8
YyryH 3.9,3.10
Cnnae antoMUHUEBbLIN 5.2
3.2 Banbl CTtanb koBaHas 3.7
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No [maBa yactu
/n HavmeHoBaHue MaTepunan Xl
«MaTtepuanbi»
3.3 LLlecTepHu, koneca, ob6oabl 3yb4uaTbix konec Ctanb koBaHas 3.7
Cranb nutas 3.8
3.4 HeTanu My, nepegatoime KpyTami MOMEHT:
.1 kecTkue getanu Ctanb KaTtaHas 3.2
CTtanb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9
Cnnae antoMUHUEBbLIN 5.1,5.2
.2 ynpyrve getanu Pe3uHa, cnHtetnyecknn -
MaTtepuan
Cranb npyxuHHas _
3.5 bonTbl coeguHUTENbHbIE CTtanb koBaHas 3.7
4 KomMmnpeccopbl U HacocCbl NOPLUHEBbIE
4.1 Ban koneHyaTbI 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
CTtanb koBaHas 3.7
CnnaB MeaHbIn 4.1
CnnaB antoMUHWEBbLIN 5.2
4.5 Bnok UMNMHAPOB, KPbILKU LMMMHAPOB YyryH 3.9,3.10
Cranb nutas 3.8
4.6 BTynka umnungposasi YyryH 3.93.10
5 Hacocbl LeHTpo6eXHble, BEHTUNATOPLbI U
BO3A4yXOHarHetarenu
51 Ban Ctanb kaTaHas 3.2
CTtanb koBaHas 3.7
5.2 Pa6ouee koneco, kpbinaTtka Cranb nutas 3.8
CnnaB MeaHbIn 4.1
CnnaB antoMUHWEBbIN 5.2
5.3 Kopnyc YyryH 3.9,3.10
Cranb nutas 3.8
CTtanb kaTaHas 3.2
CnnaB MeaHbIn 4.1
CnnaB antoMUHWEBbIN 5.2
6 PyneBbie npusogbl
6.1 Pymnenb rmaBHOro n BcnomoraTtenbHOro nprBoaoB Cranb koBaHas 3.7
Cranb nutas 3.8
6.2 | CekTtop pyneBoi Crtanb nutas 3.8
6.3 MonsyH (apmo bannepa) Cranb koBaHas 3.7
6.4 MopLHM co WTOoKOM Cranb koBaHas 3.7
Cranb nutas 3.8
6.5 LunnuHapsl YyryH 3.9, 3.10
CranbHas Tpyba 3.4
Cranb nutas 3.8
6.6 Ban npusogHoun Ctanb KoBaHas 3.7
6.7 LLlectepHu, 3y6uaThle koneca, 3yb4aTble BeHLbI Cranb KkoBaHasi 3.7
Cranb nutas 3.8
YyryH 3.9
7 Bpawnunu, Wwnunu, WBapToBHbIE U BYKCUPHbIe
nebegkm
7.1 Banbl npuBogHble, NPOMEXYTOYHbIE, TPY30BbIe Cranb koBaHas 3.7
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No [maBa 4actn
/n HavmeHoBaHue MaTepunan Xl
«MaTtepuanbi»
7.2 LLlectepHu, 3ybyaTble koneca, 3ybyaTble BeHLbl Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9
7.3 3Be3004KM Cranb nutas 3.8
YyryH 3.9,3.10
7.4 MydpTbl BKNIOYEHMSA KynayvkoBble Cranb koBaHas 3.7
Cranb nutas 3.8
7.5 J1eHTbl TOPMO30B Cranb kaTaHas 3.2
8 MpuBoAabI rmapaBnuyeckue, HacoCcbl BUHTOBbIE,
wecTepeHYyaTble, pPOTaUMOHHbIE
8.1 Ban, BuHT, poTtop Ctanb KkoBaHasi 3.7
Cranb nutas 3.8
CnnaB MeaHbIn 4.1
8.2 LTok Cranb KoBaHas 3.7
Cnnae megHbIn 4.1
8.3 MopleHb Cranb koBaHas 3.7
Cranb nurtas 3.8
8.4 Kopnyc, unnuHap, oborima BUHTOBOro Hacoca Cranb nutas 3.8
YyryH 3.9,3.10
Cnnae megHbIN 4.1
8.5 LllecTepHu Cranb koBaHas 3.7
Cranb nurtas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
9 CenapaTopbl LeHTpoOeXHble TonnMBa U macna
9.1 Ban 6apabaHa Crtanb koBaHas 3.7
9.2 Kopnyc 6apabaHa, Tapenkv 6apabaHa Cranb KkoBaHas 3.7
9.3 LLlecTtepHu npuBoaHbIE Cranb KkoBaHas 3.7
Cnnae megHbIN 4.1
10 Fa3oTypOuMHHbIE ABUraTenu
10.1 | Kopnyca Tpy6uH n komnpeccopos, Anadparmbl 1 Cranb kaTaHas 3.3
Kopnyca Kamep cropaHusi Cranb nurtas 3.8
10.2 | PoTopbl 1 guCKM TypOUH Cranb koBaHas 3.7
10.3 | PoTOopbl U AUCKM KOMIPECCOPOB Cranb koBaHas 3.7
10.4 | Nonatkn Cranb kaTaHas 3.3
Cranb koBaHas 3.7
Cranb nurtas 3.8
10.5 | JlonaTkm kOMnpeccopoB Cranb koBaHas 3.7
Cranb nutas 3.8
10.6 | Bangaxw n cBA3yoLLaa NPoOBOoKa - -
10.7 | Xaposble Tpybbl kamep cropaHus Cranb kaTaHas 3.3
10.8 | TennooGMeHHbIe MOBEPXHOCTM peEreHepaTopoB Cranb kaTaHas 3.3
10.9 | YnnotHeHus - -
10.10 | ®naHubl coeguHNTENbHBLIX MydT Cranb koBaHas 3.7
Cranb nutas 3.8
10.11 | bonTbl coeguHMTENbHLIE AeTanen poTopos, padbemoB | Ctanb koBaHas 3.7
KOpMycoB TypOUH M KOMNPECCOPOB
MpumeyvyaHune. Bbibop matepranos npon3soauTcsi B cootBeTcTBum ¢ 1.6 ¢ yyetom 1.6.7.

1.2.6 [nsa aBuraTenen BHYTPEHHEro CropaHus cTarnbHble KOBaHble U NUTbIe AeTanu,
BKIMOYass WX CBapHble COeAWHEHMWs, OOSPKHbl MoABepratbCAa B Mpouecce M3roToBeHUs
KOHTPOMIO  MarHMTOMOPOLUKOBBIM UMW KanWMMSApHbIM ~ MeToAaMu  Ha  OTCyTCTBUE
NMOBEPXHOCTHbIX [edeKTOB, a TakkKe KOHTPOSI0 YIbTpasByKoBbIM MeToAoM. [lepedveHb
petanen M KOMMOHEHTOB yCTaHaBNMBAaETCs B COOTBETCTBMMU C TpeboBaHusamMu Tabn. 2.2.2
npunoxexus 8 k pasa. 5 yactm IV «TexHnyeckoe HabnwgeHNe 3a M3roTOBNEHNEM U3OENUN»
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MpaBnn TexHn4yeckoro HabnaeHNss 3a NOCTPONKOW CyQOB N M3rOTOBNIEHMEM MaTepuaroB U
n3genuin ans cynos.

YKazaHHOMY KOHTPOSO OOSDKHbI Takke nogsepratbCca paboyme nonatky rnaBHbIX U
BCMOMOraterbHbIX NapoBbIX TYpOvH, Hanpasngawwme nonaTky rmaBHbIX TYpOUH 1 nonatku
TYPOUH ra3oTypOMHHLIX ABUraTenen.

1.2.7 Mpn HaNM4YUM COMHEHMI B OTCyTCTBUM AedekToB Pernctp moxet notpebosaTb
NPOBEAEHUST HepaspyLualoLero KOHTPOMst APYruX AeTaneil MexaHW3MoB W KX CBapHbIX
coeVIHEHU.
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1.3 UCMNbITAHUA TMOPABJIMYECKUE

1.3.1 [letTann mMexaHuM3MOB, 3a WCKMOYEHWEM aeTanen apuratenen BHYTPEHHEro
cropaHus, paboTatowme npyn n3dbITOYHOM OABMEHUU, NOCIE OKOHYATENbHOW MEeXaHN4eCKon
00paboTkM, OO0 HaHEeCeHMsl 3alUTHbIX MOKPbITUN AOMKHbI OblTb MCMbITAHbl MNPOGHBLIM
rMAPaBNMYECKNM AaBNEHUEM py,, ONPEAEsIEHHbIM Mo (opmyne

Pnp = (1,5 + 0,1k)p, (1.3.1)

roe p — MakcumansHoe pabouyee nasneHue, Mlla;
k — k03 dULMEHT, NpUHMMaeMsIin no Tadn. 1.3.1.

Bo Bcex cny4vasax BenuuMHa nNpobGHOro AaBneHUA OOSMKHA MPUHMMATbCA HE HUKe
JaBneHus1, ycTaHaBNMBAaloLLLErocs npu NosIHOM OTKPbITUM MPeAoXpaHUTENbHOro KnanaHa, Ho
He Hwxe 0,4 MlMa ana oxnaxgaembix NONoCTeN AeTanen n pasnuyHoro poga ynnoTHEHUN K
He Hmxe 0,2 Mla B apyrux cny4vasix. Ecnu temnepatypbl unv paboyne gaBneHus NpesbIwLaoT
npeaycMmoTpeHHble B 1abn. 1.3.1, a Takke AnNs maTtepuarnoB, He yKasaHHbiXx B Tabnuue,
npobHoe JaBreHne AOMKHO ObiTh B KaXkaoM criydae ogobpeHo Pernctpom.

Tabnuua 1.3.1

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

Cranb (kpome p, MNa - 20 20 20 20 10 10 10 - -
yKa3aHHON HIbKe) k 0 0 1 3 5 8 11 17 - -
Cranb p, MMNa - - - - 20 20 20 20 20 20
MonmbaeHoBas u k 0 0 0 0 0 1 2 3,5 6 11
MonmbaeHo-
XpomucTasi ¢
copepxaHnem
MonnbaeHa
He meHee 0,4 %
YyryH p, MNa 6 6 6 6 - - - - - -

k 0 2 3 4 - - - - - -
BpoHsa, natyHb n p, MNa 20 3 3 - - - - - - -
Mefb k 0 3,5 7 - - - - - - -

1.3.2 ,D,OI'IyCKaeTCFI ncnblTaHne p,eTane|7| n y3noB MeXaHM3MOB pa3fgerfibHO Mo

nonocTsiM NpobHbIM AaBreHWEM, Ha3HA4YeHHbIM COOTBETCTBEHHO paboyvemy OaBfeHUO U
Temnepartype B Kaxaon nonocTu.

1.3.3 [etann paBuratenen BHYTPEHHEro CropaHusi AOSKHbl MCMbITbIBATbCH B
COOTBETCTBUM C TpeboBaHnsaMn Tabn. 2.2.2 npunoxeHuna 8 k pasa. 5 yactm IV «TexHudeckoe
HabnogeHne 3a W3rotoBrieHMeM wusagenuin» [paBun  TexHMYeckoro HabnwogeHuss 3a
NOCTPOMKON CyO0B 1 M3rOTOBMEHNEM MaTepuanos U U3genun ans cyaos.

1.3.4 [deTanu n yanbl MexaHU3MOB, 3arnofiHEHHbIe HepTenpoayKTamMm NnNn nx napamm
(kopnyca pegyktopoB, MNOAOOHbI WM T.M.) MNOA4 MAPOCTATUYECKUM WnM  aTMocdepHbIM
AaBreHneM, OOMKHbI NOABEepraTbCs MCMbITAHUAM Ha MacrOHENpPOHMLAEMOCTb CNocoboMm,
ogobpeHHbIM Pernctpom. B cBapHbIX KOHCTPYKUMSIX UCNbITAHMIO HAQ MaClTIOHENPOHULAEMOCTb
[0CTaTOYHO noaBepraTb TOMbKO CBapPHbIE LUBbI.
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1.4 UCNbITAHUA B AEUCTBUMU

1.4.1 Kaxgbin MexaHu3M nocrne OKOHYaHusi COOpKW, perynvpoBkM U obkaTkm Ao
YCTaAHOBKM Ha CYAHO OOIMKEH ObITb UCMbITAaH Ha CTeHAEe MOA Harpy3kou no nporpamme,
ogobpeHHon Pernctpom.

B oTaenbHbIX cny4vasx no cornacoBaHuio ¢ Pernctpom ncnbiTaHnst Ha cTeHae MoryT ObiTb
3aMEeHEeHbI UCMbITaHUSIMU Ha CyaHe.

1.4.2 [onoBHble 0Opa3subl MEXaHUM3MOB [OSKHbl MCMbITbIBATLCS MO MNporpamMme,
obecneumBaloLen NPOBEpPKY HAZEXHOCTM U OnMTENbHOM paboTocnoCOOHOCTU OTAENbHbIX
aeTtanen y3rnoB U MEXaHN3MOB B LLESTOM.
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1.5 OBWWME TEXHUYECKUE TPEBOBAHUA

151 MexaHn3mbl, nepevncnerHble B 1.1, OMKHbI COXPaHATb paboTocnocobHOCTb
B YCIOBUAX OKpyXatoLlen cpenpbl, ykasaHHbIX B 2.3 yactu VIl «MexaHudeckne ycTtaHOBKU»
Mpasun PC/K.

15.2 KOHCTpYKUMA rnaBHbIX MeXaHU3MOB, NpegHasHavyeHHbIX OMs UCNOoSib30BaHUS
Ha cydax C OAHOBamnbHbIMM YCTaHOBKaMW, Kak MpaBurio, OOMKHa npegycMmaTpuBaTtb
BO3MOXHOCTb UX paboTbl B aBapUNHbIX PEXMMaxX Ha CHUXKEHHOM MOLLHOCTU Npu Bbixode w3
CTpOosl [feTarnen, 3amMeHa KOTOpblIX B CyOOBbIX YCMOBUSX HEBO3MOXHa WM CBHA3aHa C
ONUTENbHON 3aTpaTon BpeEMEHU.

153 CranbHble KoBaHble, NUTble W CBapHble, a TakKe YyryHHble aetanu
MEXaHU3MOB MNpPW W3rOTOBMEHUN [OIDKHbI NogBepraTbCa  TepMmuyeckon obpaboTke B
cootBeTCTBMM C TpeboBaHuamu 3.7.4, 3.8.4, 3.9.4, 3.10.4 vactm Xlll «MaTepmanbi»
n2.1.15-2.1.16 yactu XIV «Csapka» Npasun PC/K.

154 KpenexHble getanu OABMXKYLLMXCA YacTen MEXaHM3MOB W YCTPOMCTB, a Takke
KpenexHble [feTanun, Haxogdwmeca B TPYOHOLOCTYMHLIX MecTax, [AOMKHbl UMeTb
npucnocobnexHns unu COOTBETCTBYIOLLYHO KOHCTPYKLUMIO He gonyckaiowue
CaMOonpoun3BObHOro Ux ocnabnenns n otaayn.

155 HarpeTble NOBEpXHOCTM MexaHM3MOB M 00opyOooBaHUsS OOSKHbl ObiTb
n3onunposaHbl B cooTBETCTBUM C 4.6 yacTu VIl «MexaHunyeckne yctaHosku» Npasun PC/K.
1.5.6 [eTann mexaHn3mMoB, conpukacaroLmMecsi Co CPeaoNn, Bbi3biBatoLLEN KOPPO3UIO,

OOIMKHbI BbITb M3rOTOBIEHbI U3 aHTUKOPPO3MOHHOIO Matepuana unM MMeTb CTOMKUE NPoTUB
KOppO3un NOKPbITUSA.

B oxnaxparowux nosiocTaX MexXaHM3MOB W oxraguTenen, B KOTOpbIX LMPKynvpyeT
MopcKkas BoAa, OOSMKHbI ObiTb YCTAHOBMEHbI MPOTEKTOPLI.

1.5.7 CuctemMbl ANCTAHUMOHHOTO aBTOMAaTU3NPOBAHHOIO YNpaBIieHWs!, B TOM Yuche
aBapurHO-NpeaynpeauTenbHON CUrHanu3aumm M 3awmTbl, JOMMKHbI OTBeYaTb TpeboBaHUsaM
yactn XV «ABTOoMaTU3aLMA».

1.5.8 Cuctembl 1 TpybonpoBoabl ABuratenien M MexaHuM3MOB AOIMKHbl OTBeYaTb
TpeboBaHuam yactu VIII «Cuctemsl n Tpybonposoabi» MNpasun PC/K.
1.5.9 OnekTpoobopyaoBaHne ABuratenem M MexaHU3MOB [JOIDKHO OTBevaTtb

TpeboBaHuaM YacTn XI «3nektpuyeckoe obopyaosaHue» Npasun PC/K;.
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1.6 MATEPUAIBI U CBAPKA

16.1 Ecnn He ykasaHO WHOe, mMaTepuarnbl, npegHa3HadYeHHble ANS U3roToBreHnus
aetaneh MexaHuM3MOB, MOryT OblTb M3rotoBfneHbl nMb6o no [llpasunam PC n oTBevatb
TpeboBaHusM cooTBeTcTBYHOWMX MaB 4Yactm Xl «MaTepuanbl», ykasaHHbIX B rpade 4
1abn. 1.2.4, nnbo no mexayHapooHbIM WM HauWOHalbHbIM CTaHgapTam Mo dopme
TexHuyeckoro HabnwogeHua [pynnbl 1M (tabn. 5.2-2 yactn | «O6wwme nonoxeHus no
TexHu4eckomy HabnwogeHuo» MpaBun TexHnyeckoro HabnwgeHus 3a NOCTPOMKON CYAoB U
N3roTOBNEHNEM MaTepuarnosB U N3aenui).

MpyMeHeHne maTepmanos, N3roTOBMEHHLIX MO CTaH4apTaMm, NoASNIEXNUT COrnacoBaHuIo C
Pernctpom npm paccMoTpeHNN TEXHUYECKON JOKYMEHTaLNN.

1.6.2 Ecnu He ykasaHO WHOe, MaTepuanbl geTanen asuratenen BHYTPEHHEero
cropaHus noanexaT oCBUAETENbCTBOBAHUIO PerncTtpom B COOTBETCTBUN C NpUIIOXeHUeM 8 K
pa3g. 5 yactm IV «TexHudeckoe HabnwgeHWe 3a M3roToBneHMeM wusgenuny [MpaBun
TEeXHMYEeCKOro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBIEHMEM MaTepMarnoB U U3genun
Ans cynos.

Mo ycmoTpeHuto Permctpa moxeT ObiTb NPOBEAEHO OCBUAETENbCTBOBaHME Tpyo M
apmaTypbl cuctem, paboTaroLmx nog AaBfeHneM N BXOOSALWMX B COCTaB ABuUratens, npu nx
N3roToBNEHUN.

1.6.3 Mpyn npumMeHeHUn Ona getanen MexaHUsMOB NerMpoBaHHOWM, B TOM 4uche
XKaponpo4HOK, XKapOCTONKOW CTanu N CTanu BbICOKOWN NPOYHOCTU UK NErMpoOBaHHOIO YyryHa
Pernctpy oomxkHbl 6biTb NpeacTaBneHbl 4aHHbIE NO XMMUYECKOMY COCTaBy, MEXaHUYECKUM U
crneunansbHbIM CBOMCTBaM, MOATBEPXKAAOLLNE BO3MOXHOCTb NPUMEHEHUS MO HA3HAYEHUIO.

1.6.4 [na netanen napoBbix TYpOWH 1 ra3oTypOuMHHbBIX ABUraTenen, pabotarowmx B
ycrnoBusix Bbicokmx Temnepatyp (400 °C u Bbiwe), AOMKHbI ObiTb MPOBEAEHbI UCMbLITAHUS
MaTepuana Ha pacTsXeHue npu pacdeTHOW Temnepartype, a npu HeobxoammocTn Pernctp
MOXeT noTpeboBaTb NPeACTaBNeHUs 4aHHbIX O Npeaene ANMTeNbHOM NPOYHOCTM MaTepuana
npu pacyeTHOW TemnepaType.

1.6.5 Uyryh C wapoBuaHbiM  rpadouToM  JOMyckaeTca  MPUMEHATb 0o
Temnepatypsbl 300 °C, cepbinn YyryH — go 250 °C.

1.6.6 Mpy nsroToBneHun getanern MexaHusmMoB C NMPUMEHEHMEM CBapKU AOSMKHbI
BbINONHATLCS TpeboBaHusa vYacTtn XIV «Ceapka» MNpasun PC/K.

1.6.7 MpmeHeHne maTtepuarnoB, MHbIX, YeM CTanb, B MexaHuM3Max MOXeT OblTb
OONYyLEeHO C YY4ETOM OLEHKM OMacHOCTM BO3HMKHOBEHWUSA MoXapa npu NpUMEHEHUN TaKnx
komnoHeHToB (cMm. 2.1.10 yacTu VIII «Cuctembl n Tpybonposoabl» MNpasun PC/K).
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2 ABUIrATENN BHYTPEHHEIO CrOPAHUA

2.1 OBWWME NONOXEHUA

2.1.1 TpeboBaHus HacTosiLero pasgena pacrnpoCTPaHATCA Ha Bce ABUraTenu
BHYTPEHHEro cropaHusi MoWwHocTblo 55 KBT 1 Bbiwe, npu 3ToM gonyckaeTcs NpUMeHeHue
WHbIX TEXHUYECKMX peLleHnii, obecneynBaloLLmMx paBHOLEHHbIN YPOBEHb HAAEXHOCTW.

O6bem TpeGoBaHMI K ABUraTENsSIM MOLLHOCTbIO MeHee 55 KBT MoXeT OblTb CHUXEH C
Yy4eTOM OCOBEHHOCTEW MX KOHCTPYKLIMUN Y Ha3HAYeHUS.
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2.2 ObWHME TPEBOBAHUA

2.2.1 HononHuTtenbHble TpeboBaHMs K ra3oBbiM ABUraTensiM BHYTPEHHEro CropaHus
npueeaeHbl B pasa. 9.
2.2.2 [Buratenn, npegHasHa4yeHHble Ofs1 MCMNOSIb30BaHUS B KadecTBe [faBHbIX,

OOIDKHbl Takke oTBedatb TpeboBaHuam 2.1 uvactn VIl «MexaHuveckne yCcTaHOBKUY»
Mpasun PC/K.

2.2.3 HepaBHOMEPHOCTb 4acTOTbl BpalWeHUs OU3ENb-reHepaTopoB MNepeMeHHOro
TOKa, NpeAHa3HavYeHHbIX AN napannenbHor paboTbl, JOMMKHA ObITb Takon, YTOObLI aMnnuTyaa
yrnoBbIx kKonebaHwi Bana reHepaTtopa 6bina He 6onbwe 3,5°/P, rae P — uncno nap nonocos
reHepaTopa.

2.2.4 KpenukongHble asuratenu, npoayBOYHbIE MOMOCTM KOTOPbIX CBSA3aHbl C
UMnNuHgpamun, AOMKHbl  MMEeTb 0AoOpeHHyto PernctpoMm cucteMmy noXapoTylleHus,
ABTOHOMHYIO OT CMCTEMbl MOXAPOTYLIEHUA MAaLUMHHOIO oTaeneHnsa (cm. Tabn. 3.1.2.1
vyactn VI «[poTtnsBonoxapHas 3awmta» MNpasun PC/K).

MpoayBo4YHbIE MOMOCTW FMNaBHbIX ABuratenen Ha cygax 6e3 NoCTOAHHOW BaxTbl B
MaLIMHHbLIX MNOMELLYeHMAX Kateropum A  [OOMKHbl  ObiTb  0OOpyAOBaHbl  CUCTEMOW
CBOEBPEMEHHOIO0 OOHapPY)XeHWs noxapa WM nojayn curHana TPeBOorn npuv BO3HUKHOBEHWUU
noxapa (cMm. 4.2.3.1 vactu VI «[potmeBonoxapHas 3awmtay» Npasun PC/K).

2.2.5 [nsenb-reHepaTopbl, NpegHasHayYeHHble AN WUCMNOoNb30BaHMA B KadecTBe
aBapUWIHbIX, JOMKHbI UMETb aBTOHOMHbIE CUCTEMbI TONINBA, OXNaXAEHNSI U CMa3KM.

Mog aBTOHOMHOCTBIO CUCTEM OXIaXAeHUs crnegyeT MNOHMMAaTb WX HEe3aBUCMMOCTb
oT obopygoBaHus, npuBegeHHoro B 4.3 4actn VIl «Cuctembl n  TpybBonpoBoAbI»
Mpasun PC/K.

2.2.6 [Buratenn, npegHasHayeHHble AN NpuBOL4a aBapUMHbBIX FEeHepaTopoB,
KOTOpble Takke MOryT OblTb MCNOMb30BaHbl Kak WCTOMHWKM  3rEeKTPO3Heprum  Ans
HeaBapuiHbix Lenen (cM. 9.4.2 yactn Xl «3nekTpuyeckoe obopyanosanue» MNpasun PC/K),
OOMMKHbI  OblTb  06OpyAOBaHbl  TOMMMBHBIMA M MacrnsiHbIMM - OUNbTpaMn, a  Takke
KOHTPOSbHO-N3MepPUTENbHBIMU NpubopamMu, curHanu3aunen n 3alMTHBIMW YCTPONCTBAMM,
Kak 970 TpebyeTcst Ans NPUBOAHbLIX ABUraTenen OCHOBHbIX MCTOYHUKOB 3NEKTPOIHEPIM Npu
Ge3BaxTeHHOM obcnyxmBaHun. Mpu 3TOM pacxofHble TOMSMBHbIE LUCTEPHbI AOMKHbI UMETb
CUrHanmM3aumo No HWKHEMY YPOBHIO TOMMMBA, KOTOPbIN COOTBETCTBYET 06bEMY pacxogHOW
TONSIMBHOW LMCTEPHbI aBapunHoro amsenb-reHepatopa (cm. 13.8.5 vactn VIl «Cnuctembl n
Tpybonposoabl» NMpasun PC/K).

Kpome aTtoro, Takme gsuratenu SOMMKHbI UMETb KOHCTPYKLIMKO U CUCTEMY OBCNY>XMBaHWS,
rapaHTMpyloLne nx NOCTOSHHYK FOTOBHOCTb K MCMOSIb30BaHUIO B KA4eCTBE aBapUNHbIX Npu
HaXoXOeHUN cygHa B MOpe.

2.2.7 PacyeTHas MOLIHOCTbL ABUraTenen OofmkHa onpenenaTbCs Npu crepyowmx
YCIOBUSIX:

aTtmocdepHoM gasneHun, klla, — 100;

Temnepartype Bosayxa, °C, — 45;

OTHOCUTENbHOM BnaxHocTtu, %, — 60;

Temnepartype 3abopTHou Bogkl, °C, — 32.

Opyrne ycnoBus Moryt ObiTb HasHadeHbl B cootBeTctBUM C 2.3.1 vactu VI
«MexaHnyeckne yCTaHOBKNY.

2.2.8 B AnanasoHe 4acToT BpalyeHus koneHyaToro Bana Asuratens (0 — 1,2)n,, roe
n, — pacyeTHas 4YactoTa BpaLleHWsl, He AOMKHO OblTb 3anNpPEeTHbIX 30H, 0DYCMOBIEHHbIX
KpyTunbHbIMK KonebaHuamu. Mpyu 3TOM OOMKHbI BbINONHATLCA TpebosaHns 8.8.3 — 8.8.5
yactn VII «MexaHu4eckune yctaHoskm» Mpasun PC/K.

2.2.9 Tpybonposogbl TOnNMMBa, CMA304HOrO Macna, apmartypa, QraHueBble
coefvHeHuns, punbTpbl JOMKHBI ObITb 3KPaHUPOBAHbI UK 3aLLULLEHBI TaKUM 06pa3oMm, YTOObI
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B Criyyae WX MOBPEeXOEeHUs WCKNIoYanocb nonagaHve HegTenpoaykToB Ha ropsyune
nosepxHocTu (cM. 4.6 yactu VIl «MexaHnyeckune yctaHoskun» Npasun PC/K).

2.2.10  [Mpu Hannuun TpeboBaHU K UCMOMNb30BAHMUIO CrieunanbHblX NPUCNocobneHni
B COOTBETCTBMW C nNyHKTOM 24 T1abn. 1.2.3.1-1, oHW [OomkHbl OblTb MNOCTaBNEHbI
nsrotosutenemMm. ObcnyxvsaHve asuratenen OOMKHO OCYLLECTBMATLCA B COOTBETCTBUM C
pekoMeHAauMaMm N3roToBUTENS.

2.2.11 [na gBuratenen c aneKTpoOHHOMW CUCTEMON YNpaBeHns, Y KOTOPbIX OCHOBHbIE
npouecchl PYHKUMOHMPOBaHUSA (Tonnusonopayu, razoobmeHa, nycka v pesepca, CMasku
LUMNWHOPOB) OCYLLECTBMSATCA C MOMOLLBIO MMApPaBiVYecKnX (MHEBMATUYECKUX) CUCTEM,
yrnpasnsembIX MporpaMmmupyemMbiMn 3MEKTPOHHBLIMU YCTPONCTBAMWU NO CUrHanam Aartyuka
yrna noBopoTa KOMEeH4YaToro Bana, eAuHWYHbIA OTKa3 Noboro anemeHTa 3neKTPOHHOW
CUCTEMbl YynpaBneHuss He [OOMKeH nNpuBOAUTL K MNoTepe YnpaBnsieMoCTU UunM K
CaMOMNpOn3BOSIbHON OCTaHOBKe ABuratens (CM. NyHkT 25 Tabn.1.2.3.1-1).
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2.30CTOB

2.3.1 lMnockocTn coeanHeHun getanen octoBa, obpasywume KapTep ABuratens,
OOSKHbI ObITb MIIOTHBIMA W HENPOHMUAEMbIMM A1 Macna u rasoB, a Takke B3avMHO
3adMKCMpPOBaHbI C MOMOLLLIO KAanNMOpPOBaHHbIX AeTanen.

2.3.2 B octoBe pBuratensa u conpsiraemMblX C HUM OeTansiXx OOSMKHbl ObiTb
npeayCcMOTpPEeHbl ApeHaxHble YCTPOMCTBA (CTOYHbIE KaHABKWU, TPYOONPOBOALI U T. M.), a Takke
NPUHATBI OpyrMe Mepbl ANA UCKMHYEeHUs BO3MOXHOCTM MornagaHus Tonnuea U BoAbl B
LMPKYNSALUMOHHOE Macrho.

3apyballeyHble npocTpaHcTBa OGnOKOB AOOMMKHbI  MMETb  CMYCKHble YCTPOMCTBA,
obecneymBatoLLme NX NOSTHOE OCYyLLEHME.

2.3.3 3awuTa gBuraTtens ot B3pbiBa B KapTepe.

2.3.3.1 KoOHCTpYKUMA N CbeEMHble KpPbIWKM KapTepa OOIKHbl MMETb LOCTaTOYHYIO
MPOYHOCTb, YTOObI BblAEPXMBATbL AABMNEHME, KOTOPOE MOXET BO3HWMKHYTb NPWU B3pbiBE B
KapTepe, C y4eTOM YCTaHOBK/ NpefoxXpaHUTEnbHbIX KranaHoB B cooTBeTcTBum ¢ 2.3.4. pu
39TOM KPbILKN KapTepa AOMKHbl ObiTb 3akpenneHbl TakuM obpas3om, Y4Tobbl UCKIYNTL UX
CMeLleHne nNpu B3pbiBe.

2.3.3.2 OrtgenbHble NpoCTpaHCTBA kKapTepa, TakMe Kak NPUBOAHOW  OTCEK
pacnpeaenuTenbHOro Bana u eMy nogobHble, NOMHbIN 06beM KOTOpbIX npeBbiwaeTt 0,6 M,
OOMMKHbI ObITb 060pyAOBaHbl AOMOMHUTENBHLIMU NPEeAOXPaHUTENbHLIMU  KnanaHamu (c
yyetom 2.3.4.2 n 2.3.4.3).

2.3.3.3 [lpogyBo4Hble KamMepbl, HaNpPsIMyt0 COEAWHEHHbIE C UMIWMHAPAMMW, OOSKHbI
ObITb Takke 060pyAOBaHbI NPeaOXPAHUTENBHBIMW KnanaHamu.

2.3.3.4 KoHCTpyKums, yCTPOMCTBO U pacnosioKeHne MnpeaoxpaHuTEerbHbIX KranaHoB
OOJDKHbI OTBe4YaTb TpeboBaHusam 2.3.4.

2.3.3.5 BeHTUnauusa kaptepoB, a Takke NPUMEHEHWE YCTPOWUCTB, KOTOpPbLIE MOrfn Obl
Bbl3BaTb MPUTOK HAPY)XHOrO BO3dyxXa B KapTep, He [OMyckaeTcs, 3a WCKIYeHUeM
asuratenen, pabotarowmx Ha ABYX BMaax TOMMMBA, rae BEHTUNSUMA kapTepa AoMmkHa ObiTb
npegycmoTpeHa B cooTBeTcTBum ¢ 9.5.2.

2.3.3.5.1 Tpybbl BeHTMRAUMM KapTepa, €CfiM OHU MNPeAyCMOTPEHbI, AOMKHbI UMETb
HaUMEHbLUNA pa3Mep, HAaCKOMbKO 3TO NPaKTUYECKM BO3MOXHO, AN CBEOEHUS K MUHUMYMY
npopbiBa Bo3gyxa nocne B3pbiBa. [Mpu aTomM KOHUbI TPyG AOMmKHbI 6biTb 060pyAOBaHbI
nnamenpepbiBalOWen apMatypom W YCTpoeHbl Takum o6pa3om, 4TOObl WCKMNYanacb
BO3MOXHOCTb NonagaHusa BoAbl B ABUratenb.

BosagylwHble TpyObl AOMKHbBI BEIBOAUTLCA HA OTKPbITYHO nanyby B MecTa, UCKMYaLwme
3acacbiBaHVe NapoB B XWUIble U CRy>XebHble NoOMeLLEHNS.

[Ona gBuratenen mowHocTelo o 750 kBT gonyckaeTca ocyLecTBnsATb OTCOC ra3a u3
KapTepoB C NOMOLLBIO TypbO- UnNu Bo3gyxoHarHeTaTenem npu ycnoBmum yCTaHOBKN HAOEXHbIX
MacnooTaenutenen, NCKNoYawLLMxX nonagaHve B ABuraTesib Macna ¢ oTcacbiBaeMbIM ra3oMm.

2.3.3.5.2 Ecnn npegycMmoTpeH NpuHyauTenbHbIN OTOOP ra3oBor aTMocdepbl U3 kapTepa
(Hanpumep, ons oGHapyXXeHusa gbima), TO BakyyM B KapTepe He AosmkeH npesblwatb 250 [Ma.

2.3.3.5.3 Bo wu3bexaHne pacnpocTpaHeHusi niaMeHu nocne B3pbiBa 00beanHeHue
BO3AYLWHbIX M CTOYHbIX MacnsaHblx Tpy6 u3 kapTtepoB AByX W Oonee pgsuratenen He
JonyckaeTcs.

2.3.3.6 Tpybbl cnnBa cmMas3oyHOro Macna n3 macriocbopHuka asuraTens B LUCTEPHY
CTOYHOro Macna AomKHbl BblTb NOrPY>KEHHBIMU C X 0OOMX KOHLOB.

CTo4Hble OTBEPCTUSA KapTepa LOMMKHbl UMETb pPEeLLeTKM M CeTKW, npegoTspallatolime
nonagaHne B CTO4YHbIA TpyOOnpoBo4 MOCTOPOHHUX MNpeaMETOB. YKasaHHoe TpeboBaHue
pacrnpoCTpaHsaeTCa Takke U Ha ABuUratenn ¢ Cyxmm KapTepom.

2.3.3.7 Ha nynbTe ynpasneHus gsuratenem wunu, npegnodtutensHee, Ha KpbILLKaXx
KapTepa C KaX4ow CTOPOHbI ABuraTens AOSMKHbl UMETbCA npeaynpeauTesibHble Hagnucwy,
3anpeLjarolme B criydae npegnoriaraeMoro neperpesa BHyTPU KapTepa OTKpblBaTb KPbILLKK
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KapTepa MM CMOTPOBBIE JTHOYKM B TEYEHME BPEMEHW, OOCTATOYHOro Ansi HeobGxoammoro
oxnaxaeHusa nocre OCTaHOBKM ABuraTend.

2.3.3.8 [MpnbBopbl 0OHapyXeHUsa 1 curHanu3auum MacnsHoro TymaHa B kaptepe (Mnu
cucteMa KOHTponsi TemnepaTtypbl NOAWWMHWKOB ABUratenst wim kKakoe-nmbo gpyroe
paBHOLIEHHOE YCTPOMNCTBO) TpebytoTcs:

1 Ogna curHanmMsauuMnm M CHWDKEHUS Harpys3kM Ans mManoobopoTHbIX ABuraTenem
mMowHocTblo 2250 kBT n Gonee nnu ¢ gnametpom uunuHgpa 6onee 300 mm (cm. Takke
Tabn. 4.2.10-1 yactn XV «ABTOMaTU3aLMAY);

.2  Ons curHanuMsauum 1M aBTOMaTUYEeCKOW OCTaHOBKM ABwuraTensa Aansi cpegHe- wu
BbICOKOOOOPOTHBIX ABUraTenen MoLHocTbo 2250 kBT 1 6onee unu ¢ guameTpom uUMnuHapa
6onee 300 MM (cM. Takke Tabn. 4.2.10-2, 4.4.6-2 yactn XV «AsTomatunsaumsa» Npasun PC/K).

MpnGopbl 0BHapyXeHMa U CUrHanu3aumMmM MacnsHoro TymaHa B KapTepe OOSTKHbI ObiTb
onobpeHHoro Pernctpom Tuna m otBevatb TpeboBaHuam 2.3.3.9 n 2.3.3.20. MNpouenypa
TUMOBbLIX UCMIbITAHUI NPMOOPOB OOHAPYXEHNA U CUrHanNM3auum MacnsiHoro TymaHa B Kaptepe
nsnoxeHa B npunoxeHnn 11 kK pasa. 5 vactm IV «TexHudeckoe HabnwogeHve 3a
n3rotoBneHnem usgenuiny [lNpaBun TexHuyeckoro HabnwaeHus 3a NOCTPOWMKOM CynoB W
N3roTOBNEHNEM MaTepUanos 1 N3genuin ang cyaos.

Cuctembl KOHTpONSI TeMnepaTtypbl MOALLMIMHUKOB ABUraTensa uin gpyrme paBHOLEHHbIE
YCTPOWCTBA, MCMNOfb3yeMble AN npeaoxpaHeHusi OT B3pbiBa B KapTepe, OOSMKHbl ObiTb
ono6peHHoro Permctpom Tuna Ans NoaTBEPXXAEHMS BbINONIHEHMS BbllleyKa3aHHbIX Lenewn.

MpumeyaHunsa: 1. MNpumeHntenoHo Kk TpeboBaHuAM, ykasaHHbiM B 2.3.3.8.1 n 2.3.3.8.2,
MPUHATBI criegyoLme onpegenexHus.

Manoob6opoTHble agBuratenu — pAeBuraTeNM C pacyeTHOM YacTOTOM BpalleHus
koneH4aToro Bana np < 300 06/MuH.

CpeaHeoboOpoTHble ABUraTenu — pAsBuratenn C pacyeTHOW 4YacTOTOW BpalleHus
koneH4yaToro Bana (300 < n, < 1400) 06/MuH.

BoicokoobopoTHble pAaBuratenu — pgsurateny C pacyeTHOW 4acTOTOM BpalleHus

KoreH4yaToro Bana np = 1400 06 MUH.
2. [Ons BbicokoOBOPOTHbBIX ABUraTenen noa paBHOLEHHbIM YCTPONCTBOM criedyeT NoOHUMaTh psg
KOHCTPYKTMBHbIX Mep, UCKIOYaloLWmMX BO3MOXHOCTb B3pbiBa B kapTepe ABuraTtens.

2.3.3.9 [pnbGopbl OBHApPYXEHUsT N CUrHanM3aumMmM MacrsHoro TymMaHa B KapTepe
OOJDKHbI  yCTaHaBNMBaTbCsl B COOTBETCTBMM C  MHCTPYKUMAMW/PEKOMEHA4AUMSAMUM MO KX
yCTaHOBKE KaK U3roToBUTENs ABUraTens, Tak u narotoButens atnx npmbopos. MHCTpyKLmm
OOJKHbI BKNOYaTb CneayroLLyo MHhopMaumio:

.1 cxemy cuctembl OBHApPYXEHUsT U CUrHanu3auum MacnsHoro TymaHa B KapTepe C
ykasaHnem Touvek oTbopa npob M3 KapTepa, a Takke pacnonoxeHue Tpyb unu kabenen,
BeAYyLUMX K AaTUYUKY, C yKazaHuem guametpa Tpyb;

.2 aHanus, NnoATBepXdatoLLmin, 4To Bolbop Touvek oTbopa npod 1 HopMbl oTHopa (ecnu
NPYMEHMMO) Y4YMTBIBAIOT YCTPOMCTBO M reOMETPUI0 KapTepa, a Takke NpOrHo3vpyemyto
aTMocdepy B MecTax, rae MoXeT CKannmBaTbCs MachsiHbIN TyMaH;

.3 PYKOBOACTBO U3roToBUTENS NO 06CNYXMBAHWNIO N NPOBEPKaM (MCMbITAHUSIM);

4 cBeOeHust 0 TUMOBbIX UMW JKCMITyaTaLMOHHbBIX UCNbITaHUAX ABUraTens COBMECTHO
C CUCTEMOW 3aluTbl ABUratens, BKIoYawowen npubopbl OBHapyXeHuss U curHanusauum
MacrsiHoro TymaHa B kapTtepe ogobpeHHoro Tuna.

2.3.3.10 [swuratenb, yCTaHOBMEHHbIN Ha CydHe, OOMMKeH ObiTb CHabXeH pyKOBOACTBOM
N3roToBUTENS MO OBCNYXXMBaAHMIO M NpoBepkam (MCMbiTaHUsAM) NPUBOPOB OBHapPYXeHUA n
CUrHanmsauum MacnsHoro TymaHa B kaptepe cornacHo 2.3.3.9.

2.3.3.11 [omxHa 6bITb 06ecneyeHa BO3MOXHOCTb NoslyYeHus AaHHbIX 06 obHapyxeHun
MacrnsiHoOro TymaHa v napameTpax curHanusauum n3 6e3onacHoro yaaneHHoro oT agsuratens
mMecTa.
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2.3.3.12 Kaxabi gsuratenb gomkeH ObiTb 060pyaoBaH COOGCTBEHHLIMU HE3aBUCUMbIMM
npnbopamm 0GHapPYXEHUS 1 CUrHanNM3auum MacrnsiHoro TymaHa B KapTepe.

2.3.3.13 Cwuctembl OBHapyXeHusi M CUrHanmMsauuMum MacrnsiHoro TymMaHa B KapTepe
OOJSMKHbI MUCMbITbIBATbCA MO 04006peHHo Pernctpom nporpaMmme Kak Ha WchblTaTenbHOM
CTeHAe, TaKk U Ha CydHe, Kak Mpu OCTaHOBMEHHOM fABuratene, Tak W npu ero paboTe B
HOpMarnbHOM 3KCnyaTauuoHHOM peXxnve.

2.3.3.14 T[lapameTpbl aBapMiHOM CUTHANN3aLnmn U OTKIIOYEHNST CUCTEM ODHapYXKEeHUs n
CUrHanusauun macnsgHoro TymaHa B KapTepe [OOrmKHbl MPUHUMATLCA B COOTBETCTBUU C
TpeboBaHusiMn Yyactn XV «AstomaTtusaums» MNpasmun PC/K.

2.3.3.15 [lpnbGopbl OBHApPYXEHWsT U CUrHanM3aumMmM MacrsHoro TymMaHa B KapTepe
OOJDKHbl MMEeTb CUrHanusauuio O npegckasyeMblX (OYHKLMOHAmNbHBLIX OTKa3axX CXeMbl Y
3MIEMEHTOB CUCTEMBI.

2.3.3.16 Cucrtema OOHapyXeHUs W CurHanmsauMmM MacnsiHoro TymaHa B KapTepe
AoMmKHa obecneumBaTb CUrHanM3auumio, yKasblBalOLWy Ha 4acTUYHOE MOMYTHEHWE FUH3,
ncnonb3yemblx B obopyaoBaHuUM And onpedeneHus KOHUEeHTpauum MacnsaHoro TymaHa,
KOTOpPOE MOXET BIIMATb HA HAAEXHOCTb UHOMKALUKM nokasaTenen n curHannsaumnm.

2.3.3.17 Ecnwn npnbopbl 06HapyXeHnsa 1 curHanmsauum mMacrisaHoro TymaHa B KapTepe
NPUMEHSAIOT NporpamMmpyemMble 3reKTPOHHbIE CUCTEMbI, UX YCTPOMCTBO LOMKHO OTBeYaTb
TpeboBaHuam  7.10  «[lMporpammupyemble  3MNEKTPOHHbIE  CUCTEMBbI»  Yactn XV
«AsTomaTunsaunsa» Npasun PC/K.

2.3.3.18 CxeMbl yCTPOWCTBA 1 pacnosiokeHnsi N(pnbopoB 0BGHAPYXEHUS U CUrHaNM3aumm
MacnsiHOro TymaHa B KapTepe AOmKHbl 6bITb 0406peHbl Pernctpom.

2.3.3.19 [MpnbBopbl COBMECTHO C AaTYNKaMM JOSPKHbI UCMNbITLIBATLCSA HA UCNbITATENBHOM
cTeHae n Ha 6opTy cyaHa Ans 4eMOHCTpauun PyHKLMOHUPOBAHUSA CUCTEMbI OBHapYXeHus n
curHanu3auum macnsiHoro TymaHa B kapTtepe. ObopygoBaHve Ans UcnblTaHWi AOMKHO BbITb
ono6peHo Pernctpom.

2.3.3.20 Ecnu npegycmoTpeHbl nocnepoBaTernbHble Npubopbl  OOHApYXeHust un
CurHanu3auum MacnsiHoro TyMaHa B KapTepe, TO UHTepBaribl U Bpemsa otbopa npob SOMmKHbI
ObITb KOPOTKMMM HACKOSBKO 3TO BO3MOXHO.

2.3.3.21 Ecnn gnga npegoTBpalleHMs MOBbLIWEHWS KOHLEHTPaLMM MacnaHoro TymaHa,
KOTOpPOE MOXeT NPUBECTU K B3PbIBY B KapTepe, UCMONb3YITCA anbTepHaTUBHbIE METObI, OHU
AOIMKHbI ObITb cornacoBaHbl ¢ Pernctpom ¢ npeacraBneHmeM TeXHUYeckoro o60cHoBaHunS. B
OOMNOSNHeHWe K NyHKTY 22 T1abn. 1.2.3.1-2 Ha paccMoTpeHne OofmkHa ObiTb NpeacTaBneHa
cneaytowasa nHdopmaums:

.1 TN, MOWHOCTb, YacToTa BpaLleHus, Xo4 MOPLUHSA, AnaMeTp uunuHapa n obbem
KapTepa gsuratens;

.2 OnucaHue YCTPOWCTB, NpefoTBpallalolmnx co3gaHne yCnoBun B3pbiBa B KapTepe
(Hanpumep, KOHTpoNA TemnepaTypbl MNOALUUMHMKOB, TemnepaTypbl pa3bpbi3rMBaemoro
Macna, A4aBreHus ra3oB B KapTepe, YCTPONCTB peuunpkynsaumm);

.3 AOKyMeHTarbHOoe NoaTBepP)KAEeHME TOro, YTO YCTPOMCTBA SABMATCA ah(EKTUBHBIM
CPeACTBOM MpeaoTBpalleHns Cco3aaHus YCroBUIM B3pbiBa B KapTepe, a Takke AaHHble 06
onbITe 3KCnnyaTauuu,

4 VHCTPYKUMM MO 3KCnyataumm, TEXHUYECKOMY OOCMY>XMBaAHUIO W NpoBepKam
(vcnblTaHnam).

2.3.3.22 Ecnwn npegnonaraeTcs UCNonb3oBaHMe MHEPTHOIO rasa And BBOAa B KapTep C
Lenbio CBeAeHWS K MUHUMYMY MOTEHLManbHOW OMNacHOCTM B3pbiBa, Ha pPacCMOTPEHME
Pernctpy gomkHa ObiTb Takke nNpeActaBneHa AOKYMeHTaums ¢ NnogpoOHbBIM onncaHneMm.

2.34 MpepoxpaHuTenbHbIE KNanaHbl KAPTEPOB ABUraTenen.

2.3.41 [Osuratenu c¢ guametpom uunuHgpa 200 mm mn 6onee mnm ¢ obbemom
kaptepa 0,6 M3 1 Gonee OoMmkHbI ObiTb 060PYAOBaHbLI NPeAOXPaAHUTENBHBIMU KnanaHamu ¢
yyeToMm TpeboBaHumn 2.3.3.2, 2.3.4.2 n 2.3.4.13 cnegyowmm obpasom:
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.1 pgBuratenu c gnameTpom uunuHapa 4o 250 Mm BKNIOYNTENBHO OOSMKHbI UMETh Kak
MWHUMYM MO OAHOMY KrianaHy Ha KaXKOoOM KOHLe KapTepa W, ecrnv KoneHyaTbli Ban 3Tux
asuratenen nmeet 6onee 8 KPMBOLLMMOB, AOMNOMHUTENBHO JOMKEH ObiTb YCTAHOBMNEH KnanaH
B CpegHen YacTu kapTtepa;

.2 asuratenu ¢ gunameTpom unnungpa donee 250 mm, Ho He npeBbiwatowmm 300 Mm
BKMIOYUTENBHO OOMKHbI UMETb Kak MUHUMYM MO OAHOMY KnanaHy KapTepa depes Kaxabli
OAMH KPUBOLLKM, HO BO BCEX Cllydasdx He MeHee ABYX Ha KapTep;

3 asuratenu ¢ gnameTpom umnuHgpa 6onee 300 MM JOMKHbI UMETb Kak MUHUMYM
no ogHOMY KnanaHy nNpoTMB KaXXaoro KpMBoLUMna KoneH4yaToro sana.

2.3.4.2 TlpoxoaHoe ceveHne Kaxaoro KnanaHa AOMmKHO BbiTb He MeHee 45 cm?,

2.3.4.3 CymmapHOe NpOoxXogHOEe CeYeHue KranaHOB, YCTAHOBIIEHHbIX Ha ABuraTerne,
JOIMKHO cocTaBnsATb He MeHee 115 cm? Ha 1 m3 obliero obbema kapTtepa. Mpu noacuyeTe
obuiero o6bema kapTepa U3 Hero MoXeT ObITb UCKNIOYEH CyMMapHbI 06beM HEMOABUXKHbIX
yacten (ogHako B 0OWMMA OObeEM [OMMKHbI ObiTb BKIOYEHblI AeTanu, CcoBepLuarme
BpalllaTenbHbIE M BO3BPATHO-NOCTYNAaTENbHbLIE OBUXEHMS).

2.3.4.4  KnanaHbl 4OMKHbI OblTb OCHALLEHbI NErKMMU NOANPYXUHEHHBIMU ANCKAMWN UK
WHbIMX ObLICTPOAENCTBYIOLMMM CaMO3anopHbIMX YCTPOUCTBaMK Onisi cOpoca AaBneHus B
KapTepe B criydae B3pbliBa 1 NpeaoTBpaLLeHns nocneayoLwero npopbisa Bo3ayxa.

2.3.45 [Ouckn knanaHoB AOMKHbI ObiTb M3rOTOBMEHbI M3 MIACTUYHOrO MaTepuana,
CrnocobHOro BblAepXXMBaTb yaap Npy COMPUKOCHOBEHWUM C OFPAHUYUTENSMWU B MOSIHOCTLIO
OTKPbITOM NOSIOXKEHWN.

2.3.4.6 KoHCTpykumsa knanaHoB [JofbkHa obecneyvMBaTb MX  MOMEHTAnNbHOE
OTKpblBaHWE W MOSHOE OTKPbITUE MpPW MNpPEeBbILEHUM OaBNEHUS B KapTepe He Gonee yem
Ha 0,02 MTla.

2.3.4.7 KnanaHbl OOJDKHbI ObITb obopyaoBaHbl nrameracuTenamm,
obecneymBatoLLMMn cOpPOC AaBMNEHUA B KapTepe U npeaoTBpallaowmmMm BblIGpoc nnameHn
npu B3pbIBE B KapTepe.

2.3.4.8 [lpepoxpaHuTenbHble KnanaHbl KapTepoB [OOSMKHbl OblTb  0g06pPEeHHoro
Pernctpom TuMna n wucnbiTaHbl C MCNONb3oBaHMEM 060pyaOBaHMS, YYMTbIBAKOLWErO WX
YCT@HOBKY Ha fgsuratene. TpeboBaHUA K TUMOBLIM WCMbITAHUSM KnamnaHoB WU3MOXEHbl B
npunoxeHmn 10 k pasg. 5 yactun IV «TexHnyeckoe HabnogeHne 3a N3roToBieHNneM U3genmmn»
MpaBun TexHn4yeckoro HabraeHNs 3a NOCTPONKOW CydOB N M3rOTOBNIEHMEM MaTepuarioB U
n3genuin ans cynos.

2.3.4.9 Ecnu npepoxpaHuTenbHble KnanaHbl 06OpyooBaHbl YCTPOMCTBAMW AN
3KpaHMpoBaHusi BbIGPOCOB NpuY B3pbIBE, MPU TUMOBBLIX UCMbITAHUSX A0IMKHA ObiTh BbINOMHEHA
NpoBepKa, MoKasbiBawllasa, 4YTO IKpPaHUPOBaHME He CHWKaeT 3ddeKTMBHOCTU pPaboThl
KnanaHa.

2.3.4.10 B KomnnekTe NoCTaBKM NpeaoXpaHUTENbHbBIX KNanaHoB KapTepa A0JPKHa ObiTb
KOMnsi pPyKOBOACTBA M3roTOBUTENS MO YCTAHOBKE U OBCNYXMBAHWUIO, COOTBETCTBYIOLLErO
pa3mMepy un Tuny KnanaHa, npegHasHadeHHoro Ansa yCcTaHOBKM Ha KOHKPETHOM ABuraTene, u
cofepallero crnegyoLy nHpopmaumio:

.1 onucaHwe «knanaHa C yKasaHuneM YHKUMOHAmNbHbLIX W KOHCTPYKTUBHbIX
OorpaHnyeHuni;

.2 konuto CBungetenbcTea o TUNOBOM 0400peHMU/MCbITaHuK;

.3 VHCTPYKUMIO NO YCTaHOBKE;

4 VHCTPYKUMIO MO 06CNYKMBAHMIO U 3KCNyaTaumm, BKIOYas MPOBEPKY U 3aMEHY BCEX
YNNOTHUTENbHbBIX YCTPOUCTB;

.5 pencrsus, KOTOpblE AOMKHbBI ObITb NPEANPUHATLI NOCNE B3pbiBa B KapTepe.

2.3.4.11 Konwus pykoBoacTBa, ynomsiHyToro B 2.3.4.10, AOMXKHa HaxoauTbCA BMECTE C
KnanaHoM nocrne ero yctaHoBkM Ha cyaHe (cM. Takke 5.2.3.3.2 vactn IV «TexHu4yeckoe
HabnogeHne 3a W3roTOBIEHMEM u3genui» [paBun TexXHUMYEecKoro HabnogeHns 3a
NMOCTPOWKOWN CYAOB U N3rOTOBIIEHMEM MaTEpPUaroB 1 U3L4eNnun Ans CyaoB).
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2.3.4.12 Ha ogobpeHue Pernctpy, B gononHeHue k NyHKTy 22 tabn. 1.2.3.1-2, gormkHa
ObITb NpeacTaBneHa OOKyMEHTauusi MO KOHCTPYKUUW U YCTPOWCTBY NPenoXpaHUTENbHbIX
KnanaHosB.

2.3.4.13 KnanaHbl O/MKHbI UMETb MapPKUPOBKY, CoaepKaLLlyto:
HaMMeHOBaHWe 1 agpec U3roToBUTENS;
0603HayeHne n pasmep;
AaTy U3rotToBneHus;
3a[jlaHHOE MONOXeHWe AN yCTaHOBKU Ha ABuraTernb.

Dwivk
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2.4 KONEHYATbIW BAnN

24.1 M3noXxeHHbIN HWKe crnocob MpoBEepOYHOro pacdeTa pacnpocTpaHsieTcs Ha
CcTanbHbl€ KOBaHble UK NUTbIe (LerbHbIE UMM NONYyCOCTaBHbIE) KoreHYaTble Banbl Cy40BbIX
ansenen ¢ ogHOPAOHbIM M V-06pasHbiM pacnonoXeHneM LUIMHOPOB C OAHUM KPMBOLLMMOM
Mexay ABYMS paMOBbIMU NOALLUNHUKAMU.

YyryHHble Banbl MOryT ObiTb 4OMNYLIEHbI MO COrfacoBaHuio ¢ Pernctpom npu ycnosum
BbIMOSIHEHNS] PACYeTOoB, YYMThIBAOLWNX NpUMeHMMble TpeboBaHus npunoxenun I, V, VI K
pasd. 2 1M 9KCnepuMeHTanbHbIX AaHHbIX, MOMyYEeHHbIX B COOTBETCTBMM C TpeboBaHUAMMK
npunoxenus IV k pasg. 2. MNpn aToM NpvHMMaemble KO3(UUNEHTBI 3anaca MpPOYHOCTU
OOIMKHbI OblTb 060OCHOBAHBI.

2.4.2 BbIxogbl CMa304HbIX OTBEPCTUA B LWIATYHHbIX WNUM  PaMOBbIX LUEMKax
KOneH4yaToro Bana AOSKHbl UMEeTb Takyro oopMy, YTOObl B panoHe CMa3o4vHbIX OTBEPCTUN
3anac no npeaeny BbIHOCNMBOCTM Obin He MeHee, Yyem anga rantenen. o TpeGoBaHuio
Pernctpa narotoBuTtenb AOMKEH NPeacTaBuUTb AOKYMEHTaUMO Ansi 060CHOBaHMSA NPUHATON
UM KOHCTPYKLMN CMa304HbIX OTBEPCTUN.

24.3 [nsa pacyeTta KoneHyaTbix BanoB OOSMKHbI ObiTb NPeacTaBneHbl 4OKYMEHTbI U
JaHHble, NepeymncrneHHble HUXe:

YyepTeXX KoNneH4yaToro Bana, CogepXxallnin Bce pasmepsbl, TpebyemMble HacTosILLEN rMaBow;

o6o3HayeHne Tuna ABuratens U ero KOHCTPYKTMBHOE WCMNOfHeHue (psaHoe wnu
V-o0b6pa3Hoe pacnonoXeHme UMNNHAPOB, WaTyHbl C BUNbYaTOM rOfIOBKON MW C NPULLEMHBbIM
LaTyHOM);

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

4YMCMO LNNNHOPOB;

pacyeTHas MOLLHOCTb, KBT;

pacuyeTHas YactoTa BpalleHus aoBuraTens, MuH;

HanpasneHune BpatleHuns (cm._puc. 2.4.3-1);

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

NopsaoK BCMbILWLEK C MPOMEXYTKAMN MEXAY HUMU U, ecnn Heobxoammo, yron passana
Onoka uMnNuHOpPoB a,, rpag (cm. puc. 2.4.3-1);

anameTp UMnNuUHAPOB, MM;

ANHa Xoaa NOpLUHS, MM;

MakcumarnbHoe gasneHue cropaHna Pmax, MIa;

JaBneHne nNpoayBOYHOrO BO3AyXa neped BMNYCKHbIMWU KnanaHamu unu npoayBOYHbIMU
OKHaMM B 3aBUCMMOCTU OT TOro, 4YTO npumeHnmo, MlMa;

pacyeTHas CTENEHb CXaTus;

AnnHa waTtyHa Ly, Mu;

BpalLalwLlasacd Macca  KPMBOLUMMHO-LIATYHHOMO  MexXaHu3Ma  UunuvHapa,  Kr
(ansa V-obpasHbix gBuratenen, ecnv  HeobxoAumo, Macca  KpMBOLUUMHO-LLATYHHOrO
MeXxaHu3ma, C rfaBHbIM U NPULENHBIM LWATYHOM UK C BUITbYaTbIM U BHYTPEHHUM LLIATYHOM);



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

26

KpvBasi 4aBneHusi ra3oB B OYHKLMM yria NOBOpOTa KpMBOLUMNA, 3a4aHHas B YMCITOBOW
dopme yepes paBHble yribl He Gonee 5° (gns V-obpasHbix gBuratenen yron passana
LUUNNMHOPOB AOMKEH ObITb KpaTeH aToMy yriy);

BENUYMHbI  M3rMbarLmMx MOMEHTOB, CpEe3biBalOWNX CWUI, KPYTSALWMX MOMEHTOB
(cm. 2.4.4.2,2.4.5.1);

cBefleHns 0 maTepuane;

obo3HauyeHne matepumana (cornacHo ctaHgapTam U T. n.);

XUMUYECKMNN COCTAaB;

BPEMEHHOe conpoTuerieHne R, Mla;

npegen tekyvyectu R,, Mlla;

OTHOCUTEnNbHOE cyxeHune Z, %;

OTHOCUTENbHOE yaSIMHeHue As, %;

paboTta yaapa KV, [x;

cnoco6 nnaeBknm MmaTepuana  (KUCMOPOAHbIA  KOHBEPTEP, MapTEeHOBCKasi Meub,
anekTponeYsb u T.4.);

BMA KOBKM (cBOOOAHas KOBKa, HenpepbiBHAsi KOBKa, ropsidasi BbINpeccoBka M T.M. C
onucaHnem npouecca);

Tepmuyeckas obpaboTka;

noBepxHocTHaa obpaboTka ranTenem pamoBbiX U LWATYHHbIX LIEEK N KpaeB MacCnsiHbIX
OTBEPCTMI (MHAYKUMOHHAA 3aKarnka, 3akasnka OTKpbITbIM NriaMeHeM, a3oTupoBaHue, obkaTka,
apobectpynHasa obpaboTka u T.N. C onUcaHMeM MpoLlecca 3akanku), cMm. npunoxenue V k
pasa. 2);

noBepxHOCTHas TBepaoCcTb HV;

rnybuHa ynpoYHEHHOro Cnos, MM;

NPOTAXXEHHOCTb MOBEPXHOCTHOMO YNPOYHEHUSI.

[na pgBuratenen ¢ npuuenHsiM WaTyHOM (CM. puc. 2.4.3-2) OOMNOMHUTENbHO cnegyet
npencTaBuThb:

paccToaHne 40 TOYKU NPUCOEANHEHNS MPULIENHOro WwaTtyHa Ly, MM;

yrosn NpUcoeanHeHnsa a,, rpag;

ONWHY WaTtyHa Ly, MM,

ONMHY NPULENHOrO WwaTyHa Ly, MM.

Puc. 2.4.3-2
MpuuenHon wartyH

244 PacyeT nepemMeHHbIX HanpsXkeHUn, BO3HMKAWLWKNX B pe3ynbTaTe
BO34eNCTBUSA U3rndarowmx MOMEHTOB M Cpe3blBaloLWmUX CUI.

24.4.1 [JOonyweHus.

PacueT gomkeH OCHOBbIBAaTbCS Ha CTATUYECKU OMNpedenieHHOM Cxeme, TaK, 4ToObl
paccMaTpuBanochb TOMbKO OAHO KOMEHO, LUEeNKM KOTOPOro OnNuparoTCs Ha LEHTPbl pamMOoBbIX
nogLwnnHNKOB " KoTopoe nogsepraeTtcs BO3ENCTBUIO rasos " cun
nHepuum (cm._puc. 2.4.4.1-1 n 2.4.4.1-2).

B kayectBe HOMMHANbLHOrO M3rMbaroLLEro MOMEHTA MPUHMMAETCS MOMEHT C MieyoMm
n3rnba (otpesok L1 ana rantenen u L, Ans MacrnsHoro oTBepcTus, Ans NonycocTaBHbIX BarioB
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C NOOHYTPEHMEM ranTenn waTyHHOW LenKkn, MpeBbialoWeM 3HadeHne paguyca 3Tou
rantenu, oTpe3ok Li HasHayaeTca Kak nokasaHo Ha puc. 2.4.6.1-2) OT pagunanbHOu
COCTaBnAwLen ycunuda, nepegasaemMoro waTyHoM. [Ans KomneHa ¢ ABYMsS LIaTyHaMMu,
OENCTBYIOLWMMM Ha OOHY LIATYyHHYI LWeWKy, B Ka4yeCTBe HOMMUHAmNbHOro u3arnbaroLlero
MOMEHTa NPUHMMAETCA MOMEHT, NOMYyYEHHbIA BEKTOPHBIM CITOXXEHNEM OBYX MOMEHTOB.

HoMuHanbHble nepemMeHHble  HanpsbkeHusl, BO3HMKaloWwMe Mo BO34eNCTBUEM
n3rnbarowmx MOMEHTOB U Cpe3blBatoLLMX CUM, criegyeT OTHOCUTb K Nfowaan nonepeyHoro
CEYEHMS LLEKM KOFIEHYaToro Basna B CepeauHe nepekpbitna week (cM. puc. 2.4.6.1-1) nnu
NPOXOASLLEro 4yepes LUEeHTp paguyca 3akpyrieHusl rantenu LaTyHHOW LUerKU ONS LUEeeK,
KoTopble He nepekpbiBatoTca (CM. puc. 2.4.6.1-2).
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Puc.2.4.4.1-1
Kpuowwn psigHoro asuratensi
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Puc. 2.4.4.1-2

KpuBowumn fBuratens ¢ AByMs LaTyHamu

2.4.4.2 PacyeT HOMMHamNbHbLIX MEPEMEHHBIX U3rMbalWUX U  Cpe3biBaloLMX
HanpspKeHUN.

Ha ocHoBe pacuyeTa paguanbHbIX CuUrl, BO3AEWCTBYHOLLMX Ha KOMEHO B pesynbTaTte
OencTBusa rasoB M cun uHepuuu, Peructpy npencraBnsoTca BenUYMHbI MakCUMarnbHbIX Y
MUHUMAanNbHbLIX UN3rMbalOLWLNX MOMEHTOB Msmax, Meomaxs, Memn W Mpomin, @ Takxe
MakCMMarnbHON M MUHUMANbHOM cpe3blBaloWwmx cun Qmax U Qmin. MO cornacoBaHuio ¢
Pernctpom MoxeT npeacTaBnaTbCs YNPOLLEHHbIA pacyeT paguanbHbIX Cun.

HoMuHanbHbIM NepeMeHHbI n3rnbarLwmMmn MOMeHT B rantensx Mgy, H-M, onpegensietcs
Kak:
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1
Mgy = iE(IVIB max~ Mp min)- (2-4-4-2'1)

HomunHanbHoe nepemeHHoe HanpsbkeHne u3rmba B rantensx ogy, MlMa, onpegensietcs
no doopmyne

Opy = + BN 103K, (2.4.4.2-2)
Weq
roe Weq — MOMEHT COMPOTUBIEHMS NIoLlaAn NONepeYHoOro Ce4YeHust LLeku, (VIVES Weq = BW?/6;
BuWw — cMm.2.4.6;
K, — KoadppumumeHT, paBHbii 0,8 ana AByxTakTHbIX Auratenen n 1,0 AnNA YeTbipexXTakTHbIX
asuraTtenen.

HomuHanbHoe nepemeHHoe cpesbiBalollee HanpsbkeHuwe B rantenax ooy, Mlla,
onpegengaeTtca no popmyne

ooy = + 2K, (2.4.4.2-3)
roe Qn — HOMMHanbHasa nepemeHHas cpesbiBatoLian cuna, H, Qy = +0,5(Qmax— @min);
F — nnowagpb nonepeYyHoro ceveHns Liekun, mvm2, F = BIW.

HomMuHanbHOEe nepemMeHHoe HanpsbkeHue u3rmba Ha Kpar MacnsiHoro OTBEPCTUS B
LIaTYHHOW LWeWKe ooy, MIMa, onpepensetcs no popmyne

Mpon
Opon = + £ 10%, (2.4.4.2-49)
roe Mpoy — HOMUHAmMbHbLIN NepemMeHHbIN U3rnbaroLLMini MOMEHT Ha Kpat MacnsHoro oteepctus, H-wm,
Mpon = £0,5(Mpo max— Mpo min);
My, — BEKTOpHas CyMMa MepeMeHHbIX  M3rmbarwmx MOMEHTOB Mpryp W Mppo
OT TaHreHuMansHOW U paguanbHOW CUMbl, COOTBETCTBEHHO, H'M, Mgy = (Mgrocos U +
Mpro sin );
U] — yron mexay MacnsiHblM OTBEpPCTMEM W TFOPU3OHTamnblo, 3aMepeHHbI B HanpaBneHun
BpaLLieHns koneH4aToro Bana (cMm._puc. 2.4.4.2), rpag;
w, — OCEBOW MOMEHT COMPOTUBIIEHNS NIOLLaAM NMONEPEYHOro CEUYEHNS! LIATYHHOW LUEKU, MM3,

onpepgensiembin No opmyne:

W, = b3 (D4 —D§H) .
e — 75
32 D

roe Dn DBH —CcM. 2.4.6.
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Puc.2.4.4.2
CeyeHne LwaTyHHOW LWeNKkM B MecTe pacnorioXeHNss MacnsHoro OTBepCTUs

2.4.4.3 PacueT nepeMeHHbIX U3rnbaroLwmx HanpskeHnn B rantensx.

MNepemeHHOe wu3rnbarollee HanpspkeHne B rantenu WaTyHHOW LWenkn ogy, Mla,
onpegenseTtca no opmyne

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

roe ag — KO3(POULIMEHT KOHLEHTPALIMU HANPSKEHWI M3rnba B ranTenu WaTyHHOW LUenkn (onpeaenexHve
BENUYMHbI — CM. 2.4.6).

MNepemeHHOe wu3rnbatoliee HanpskeHne og;, Mlla, B rantenn pamMoBOW LUEWKU
onpegensietTcsa no oopmyne

Opg = i(BBO-BN + BQGQN), (2443‘2)

roe Bg — KO3MDULUMEHT KOHLIEHTPALMM HaNPsHXKeHWN n3rmba B ranTeny pamMoBOK LWENKN (onpegeneHne
BEMUYUHBI — CM. 2.4.6);

Bo —KO3(PMOUUMEHT KOHLEHTPaLUMM HaMpsHKeHUA Mpu  CpesbiBalolweM ycunuv (onpeaeneHue
BEMUYUNHBI — CM._2.4.6).

2.4.4.4 PacyeT nepemMeHHbiX U3rMbaloLMX HanpshKeHW Ha Kpaw MacsHOro
OTBEPCTUS.

lMepemeHHOe un3rmbatoliee HarnpskeHMe Ha Kpal MacnsaHoro oTBepcTusa ago, MIla,
onpegensaeTtca no opmyne:

oo = (VB Ggon): (2.4.4.4)

roe ¥y —KOI(MULUMEHT KOHLUEHTpaUUM HamnpshkeHuin u3rmba Ha Kpalw MacnisiHoro OTBepCTUs
(onpepenexHve BennyYnHbl — cM._2.4.6).

245 PacuyeT nepeMeHHbIX HanpsXKeHUN Kpy4eHUs.

2451 PacyeT HOMUHamNbHbLIX NEPEMEHHbIX HaMPSXXEHUA KpyYeHUs.

PacyeT HOMWHaNbHbIX MEPEMEHHbIX HAMpPsPKEHWA KPYYEeHUst OOSDKEH MPOM3BOLMTLCS
N3roToBUTENEM ABUraTenen ¢ y4eToM ykasaHHOro Hmke. [Npu aTom npefenbHble 3HaYeHUs
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KPYTSLLEro MOMEHTa, MOSlyYeHHblE Ha OCHOBAHWW TaKMX pacyeToB, AOMMKHbl ObITb
npeacTtaesneHbl Pernctpy.

[nsa kaxgoro KoneHa u Anga BCero gumanasoHa CKOPOCTM BpalleHust criegyeT yunTbiBaTb
MakcMmMmarbHble U1 MUHUMAIbHbIE MEPEMEHHbIE KPYTHALLUME MOMEHTbI MyTEM CYMMUPOBAHMS
rapMOHMK BbIHY>XAEHHbIX KonebaHum ot 1 Ao 16-ro nopsgka BKNOYUTENBHO AN ABUratenemn
C OBYXTaKTHbIM uUMkrioM M oT 0,5 oo 12-ro nopsgka BKNIOYMTENbHO ONA ABUratenen c
YeTbIpEXTaKTHBIM LIMKITOM C NOMNpaBKOM Ha gemndunpoBaHme, CyLLECTBYIOLLEE B CUCTEME, U HA
HeGnaronpuaTHble ycrnoBus (C ogHMM HepaboTalowmm UunMHApoMm). [dnanasoHbl CKOPOCTU
BpalweHna cnegyeTt BblOvMpaTb Tak, 4TOObl MEPEXOAHYI XapaKTEPUCTUKY MOXHO Obino
3adMKCMpoBaThb C JOCTATOYHOM TOYHOCTBLIO.

HomuHanbHoe nepeMeHHoe HarnpskeHue KpyveHus Ty, Mla, B waTyHHOM nnmn pamoBon
Lenke onpeaensieTcsa no oopmyrne

Ty = 1%103, (2.4.5.1)

roe My — HOMMHanbHbI NEPEMEHHBIN KPYTALLMIA MOMEHT, H/M, onpegensiemelnt no doopmyne
— 1 .
MT - iE(MTmax - MTmin)ﬁ
rae My max, Mrmin  — NPeAenbHble BenuYMHbl  KPYTALWEero MOMEHTa C Y4YeTOM ero cpeaHen

BENUYMHbI, H-M;

Wp  — MNONSAPHbIN MOMEHT COMPOTUMBMEHUSA NMNOLWAaAWN MOMNEepPeYHOro CeYeHUsi LIATyHHOW Wiu
pamMoBOi Lelku, MM3, onpeaenseMon no hopmynam:

W, = & (D4—D§H)_

P~ 16 D '

m ( Dg-Dgg).

Wp = —(——E5);
16\ Dg

D,Dgy v Dg; —cM. 2.4.6.

2.4.5.2 PacyeT nepeMeHHbIX HanpPsKeHNUN KpyyYeHns B rantensx.
lMepemeHHOe HanpsikeHue KpyyeHus 5, MMa, B rantenu wWaTyHHOW LUEWKK
onpegenseTcs no opmyne

TH = i(O{TTN), (2452‘1)

roe ar —  KO9I(P(PMUMEHT KOHLEHTpPAUMM HaNpPsPKEHWIM KPYyYEeHWs B rantenu LaTyHHOW LUENKK
(onpepeneHue BenuymHbl — cM. 2.4.6).

lMepemeHHOe HanpskeHne KpyveHus 1., MlNa, B ranteny paMmoBoOK LLENKU onpeaenseTcs
no popmyne

7 = £(Brn), (2.4.5.2-2)

roe Br —  KO3((PULUMEHT KOHUEHTPaUMM HanpsKeHWA KPyYeHWst B ranTenyM pamMoBON LUENKK
(onpeneneHne BenYMHbI — cM. 2.4.6).

2.45.3 PacyeT nepeMeHHbIX Hanps>KeHUN KpyYeHNa Ha Kparo MacrsiHOro oTBepcTus.
lMepemeHHOe HanpskeHne KpyyvyeHus org, Mlla, Ha kpalo MacnsHoro OTBepCTUS
onpegensetca no oopmyne

oro = £(Y7Tn), (2.4.5.3)
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roe Yr —  KO3(PULMEHT KOHLEHTPALMU HANPSKEHWUA KPYYEHUs Ha Kpar MacnsHOro oTBepCTust
(onpegeneHne BenuUnHbI — cM. 2.4.6).

2.4.6 PacueT k03c¢phpMLUMEHTOB KOHLEHTPaUuM HanpsXKeHUN.

2.4.6.1 Ecnu HeBO3MOXHO MNONYyYUTb KOIPDULUMEHTbI KOHUEHTPaUUN HanpspKeHUn
9KCMEepUMEHTanbHO, WX 3Ha4yeHus MOryT ObITb MOfydYeHbl MNpyv  nomMowm  opmyn
corrnacHo 2.4.6.2, 2.4.6.3 n 2.4.6.4, npyMmeHseMbIX TOSIbKO K rantensamM M Kpasm MacnsHbIX
OTBEPCTUI LLeNbHOKOBaHbIX KONleHYaTbIX BaroB M ranTensMm LWaTyHHbIX LeeK NofycoCTaBHbIX
Banos.

\ o=/
R FOQN
272 O

Puc. 2.4.6.1-1

Pa3smepsbl kprBoLwMna, HeobxoauMble ANs pacyeTa KOAPAPULIMEHTOB KOHLIEHTPALMW HanpsKeHWUI:
D — gnameTp WaTyHHON LWeWKkn, MM; Dgy — AMaMeTp OTBEPCTUSA B LLUATYHHOW LLeWke, MM; Ry — paguyc rantenu
LaTyHHOW LIENKW, MM; Ty — NOAHYTPEHWE ranTenu WaTyHHOW Wenkn, MM; D — AMameTp paMoBOW LUENKU, MM;
DBG — avameTp OTBEPCTUS B PAMOBOW LUeWke, MM; Dy — AnaMeTp MacnsHoro oTBEPCTUS B LUATYHHOW LUENKe,

MM; Re — pagunyc rantenun pamoBow LUenkn, MM; Ty — NOAHYTPEHWE ranTeny pamoBOW LLUENKN, MM;

E — paccTosiHne mexagy ocsiMu Leek, MM; S — nepekpbiTue Wweek, Mm; S = (D-Dg)/2-E; W, B — TonwuHa n
LUMPUHA LLEKN, MM

Bce pasmepbl kKpyBoLwmna, Heobxoammble Anst pacyeTa KoadhprLUMEHTOB KOHLEHTpaL MK
HanpshkeHUn, npueeaeHsl Ha puc. 2.4.6.1-1 n 2.4.6.1-2.

[na pacyeTta KO3DOULMEHTOB KOHLEHTPALUN HarNpsKeHWn Ona rantenen waTtyHHbIX U
paMOBbIX LUEEK U ONS Kpask MacrsiHOro OTBEPCTUS LWATYHHbIX LWeeKk creayeT MpUMEHATb
npuBEeAEHHbIE HMXKE COOTHOLLEHUS:

s=S5/Dnpns <0,5;
w=W/Dnpn0,2<w<08uTy <Ry;
W=W,q/Dnpn 0,2 <w <08uTy > Ry,
b=B/Dnpn11<b<22;

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

dy = Dgy/D npn0 < dy < 0,8;

do =Do/Dnpn 0 <dy £0,2;

ty =Ty/D; tc =T¢/D;

Ons rantenen watyHHbIX Wweek r = Ry /D npn 0,03 < r < 0,13;
ANna rantenen pamosbix Wweek r = R; /D npn 0,03 <r < 0,13.
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KoacpduumeHT f;, NO3BONSALWUA yunTbIBaTb BRUSHWE MOAHYTPEHUSA B rantensx, npu
3HaveHusX f; < 1 He npumenseTcs (f; = 1).

KoadppuumeHTtol f (s,w) u f (r,s) Npu OTHOCUTENbHOM MepekpbITun week s <-0,5
onpeaensTcs nyTeM NoAcTaHOBKU 3HayeHns s =-0,5.

T4
% L R,
g} -hlf B
o
Puc. 2.4.6.1-2

Pa3mepebl kpyBOLLMMA KOfeHYaToro Bana 6e3 nepekpbiTvs Lweek, HeobxoauMble Ans pacyeta koadduumeHToB
KOHUEeHTpauun HanpsxeHun npn Ty > Ry:
W, eq — pacyeTHasa ToMWuUHa Wekn, Mm; W,.q = W-Ty + Ry.

AnbTepHaTUBHbIN MeToA pacdeTa KOIPPUUMEHTOB KOHLIEHTPaLUMW HarnpshkeHun c
NCNoNb30BaHMEM METOAa KOHEYHbIX 3NIEMEHTOB JOoSmkeH OblTb cornacoBaH ¢ Pernctpom
(cm. mpunoxenud Il n VI k pasg. 2).

2.4.6.2 TanTenb WAaTYHHOW LWeWKX (CM. NpunoxeHue | k pasg. 2).

KoadhdmumMEeHT KOHLEHTpaL MK HanpsikeHn n3rnba az onpegensercs no opmyne

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

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

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

fw) = 2,1790w%7171,

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

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

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

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

f, =1+ (ty +t;)(1,8 + 3,25).
KoahpumumMeHT KoHLEHTpaLMK HanpskeHnsa KpydeHns onpegenseTcsa no opmyne
ar = 0,8f(r,s) f(b) f(w), (2.4.6.2-2)
roe f(r,s) = 7 (-0,322+0,1015(1 - 5))-

f(b) = 7,8955 - 10,654b + 5,3482b% - 0,857b3;

f(W) — W(—0,145) .

2.4.6.3 [anTenb pamoBOM LWEVKUN (CM. NpunoxeHue | K pasg. 2).
KoadhdurumeHT KoHLeHTpauun HanpsxxeHun narnba Bz onpegenserca no opmyrne

Br = 2,7146fp(s,w) frW)fp(b) f5(r) fe(ds) fe(dn)fe, (2.4.6.3-1)
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roe fz(s,w) =-1,7625 + 2,9821w - 1,5276w? + (1 - 5)(5,1169 - 5,8089w + 3,1391w?) +
+(1 - $)2(—2,1567 + 2,3297w - 1,2952w?);
fr(w) = 2,2422w 07548,
fz(b) = 0,5616 + 0,1197b + 0,1176b?;
fz(r) = 0,1908r(-05568);
fz(dg) = 1,0012 - 0,6441d; + 1,2265d%;
fz(dy) = 1,0012 - 0,1903dy, + 0,0073d%;
fi =1+ (ty +t5)(1,8 + 3,25).

KoappuLMeHT KOHLEHTpaumn HanpsbkeHnn cpesa B, onpeaenseTca no gpopmyne

Bo = 3,0128f,(s) foW)fo() fo (M) fo(dm)fe, (2.4.6.3-2)
roe fo(s) = 0,4368 +2,1630(1 - 5)-1,5212(1 - 5)?;

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

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

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

fo(dy) = 0,9937 - 1,1949dy, + 1,7373d};
fo= 14 (ty +t5)(1,8 +3,29).

KoadhhrUMEHT KOHLEHTPAUUKM HAaNPsXKeHU KpydeHns B cocTaBnsaeT:

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

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

eCJin JnamMeTpbl n/vnn paanychbl LIJaTyHHOI;l n paMOBOVI LieekK pa3Hble,

roe f(r,s); f(b); f(w) onpepensoTtca no dopmyne (2.4.6.2-2);
r B JA@HHOM Crlyyae SIBMsieTCs OTHOLIEHUEM paguyca rantens pamoBON LUEVKU K ee AMameTpy,
T = RG/DG'

2.4.6.4 Kpawn macnsHoro otBepctus (cM. npunoxexue 1l kK pasg. 2).
KoadhdurumeHT KoHLeHTpaumum HanpsxxeHnn uarnba yp onpegenserca no opmyrne

¥s = 3-5,88d, + 34,6d3. (2.4.6.4-1)
KoathdmuUMEHT KOHLEHTPALMK HanpshkeHns KpydYeHns yy onpegenseTcs no dopmyne
yr = 4-6d, + 30d3. (2.4.6.4-2)

247 [dononHuTtenbHble usrnbarowme HanpsKeHUA.
B pononHeHue K nepeMeHHbIM HanpsXXeHnsam narnba B rantensax (cm. 2.4.4.3) crnegyet

yunTbiBaTb u3rnbarowme HanpsbkeHus, BO3HMKAalLWME BCNeACTBME PACLEHTPOBKA U
aedopmMaumm pambl, a Takke NPoAOSbHbLIX M NOMNEPEYHbIX KonebaHui Bana nyTemMm BBeEHMUS
Oqdd, MPVBeAEHHOro B Tabn. 2.4.7.

Tabnuua 2.4.7

[suraTens 044, MMNa

KpenukondHbIn +30

TpOHKOBbIN +10
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[Ona kpenukondHbIX asuratenen gononHutensHoe HanpsbkeHwe (30 MMa) sknovaeT
HanpsbkeHne OT NpoaonbHbIX konebanun (20 MI1a) M HanpsbkeHne OT pacLEHTPOBKM U
aedopmaumm pambl (10 MlMa).

Ecnn pesynbTaTtbl BblMUCAEHUS] OCEBLIX KONebaHWn MOSIHOM AMHAMUYECKOW CUCTEMDI
(oBuratenb — pegykTop — BanonpoBo — BUHT) HEAOCTYMHbI, PEKOMEHOYETCH UCMONb30BaTb
3HauyeHne 20 MMa. Korga pesynbTaTtbl BbIYUCIIEHMST MPOLOSIbHBbIX KOofebaHun MNomnHowm
ANHAMNYECKON CUCTEeMbI AOCTYMHbI, MOXHO UCNOMNb30BaTh pacyeTHble AaHHblIE BMECTO 3TOr0
3HaYeHus.

24.8 PacuyeT 3KBUBaNeHTHOro nepeMeHHOro HanpsiKeHus!.

OKBMBaNeHTHOE MepeMEHHOe HarnpsbkeHue B ranTenu LWaTyHHOW LWenkn oyy, MMa,
onpegenseTtcs no oopmyne

ovy = £ (0py + 0aaa)? + 375, (2.4.8-1)

B rantenv pamoBoWn Wwewkn oy, MlMa, onpegenserca no gpopmyne

Oyg = i\/(O-BG + Uadd)z + 37.'5 y (248'2)

ANS1 Kpasi MacnsiHoro oTBepcTUst oy, Mra, onpeaensieTcs no opmyne

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

Opyrve napameTpbl —cMm. 2.4.4.3,2.4.4.4,2.4.5.2un 2.4.7.

2.4.9 PacueT npegena BbIHOCIIMBOCTM.

B cnyyae oTcyTCTBMA [AaHHbIX NO npegerly BbIHOCMMBOCTU KOMNEH4YaTbiX Baros,
NOMYYEHHbIX 9KCMEPUMEHTanNbHbIM MyTeM, 3TWU BeNWYUHbl Opwy, Opwe W Opwo, MIa,
onpegenaTca no opmynam: Ans WaTyHHOM LWEenKn B rantenm

Opwi = K(042Ry, + 39,3)(0,264 + 1,073D 02 4 Z22m 4 222 \/7) (2.4.9-1)

AN paMOBOW LLIENKN

7 Rm y 290 11y (2.4.9-2)

-0,2
Opwe = K(042Ry +39,3)(0,264 + 1,073D70% + = orm 222 o

and LLIaTyHHOIZ LUEeNKN Ha Kpar MacnaHoro otBepcTtunsa

785-R 196 |2
opwo = K(0,42R,,, + 39,3)(0,264 + 1,073D702% + —=—m 4 > [ =) (2.4.9-3)
4900 Rm | Do
roe K —  ko3adpUUMEHT, y4uuTbIBalOWMIA CMOCOO M3rOTOBMEHMS  KOMleHYaTbiX BanoB, He
NoABepraloLLNXCs MOBEPXHOCTHOM 06paboTke, paBHbIi:
1,05 — [4nsa koneHyaTbixX BanoB, NMOMYyYEHHbIX MyTEM HEMPEPbLIBHOM KOBKU BOOMb HanpaBrneHus

BOJIOKOH U ropsiyen BbINPECCOBKU, NMPUMEHSAETCA TONbKO K YCTaroCTHOW MPOYHOCTU B
rantenu;

1,0 AnNsi KoneH4yaTbIX BarioB, NOMy4YeHHbIX NyTeM CBOOOAHON KOBKW CTanu;

0,93 [ANs KoneH4yaTtbIX BaroB 13 NNTON cTanu;

1,3 — Ans KoneH4aTblX BarioB, NOABEPratoLLMXCA NOBEPXHOCTHOM 06paboTke;

R, — BPEMEHHOE COMpPOTMBIIEHME MaTepmana koneH4artbix Banos, MlMa.
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Mpoune napameTpbl npuBedeHbl B 2.4.6.1 OagHako criegyeT MMeTb B BuAy, YTO Ans
pacyeToB He crieayeT Ry, R; v Dy /2 NPpUHMMATL MEHbLLE 2 MM.

Mpy Hanuyuu pesyrnbTaToB UCMbLITAHUW HA YCTaNOCTHYIO MPOYHOCTb MOMHOPa3MepPHbIX
KPVMBOLLMMNOB WM KOfeHYyaTbiX BanoB, MNoABepraBLUMXCA MOBEPXHOCTHOM obpaboTke,
KoadpduumeHT K npvHMMaeTcs Ha OCHOBE 3TUX UCMbITaHuM (CM. npunoxkenus IV un V K
pasg. 2).

OKcnepuMeHTanbHble 3HaYeHUsa npeaena BbIHOCIIMBOCTU, MOMYYeHHbIE MPU YCTanoCTHbIX
UCNbITaHUAX, AOMKHbI OblTb cornacoBaHbl ¢ Permctpom. [pu 3TOM 3HaveHus npegena
BbIHOCIIMBOCTM, MOMYyYEHHbIE NPU UCMNbITAHUSAX, OOMKHbI cocTaBnATb He MeHee 80 %
cpefHero 3Ha4yeHus.

2.4.10 Pacuet ropsiuer nocagku NosflyCoCTaBHbIX KOJfIeH4YaTbIX Banos.

2.4.10.1 Bce pasmepbl KpMBOLIMMNOB, HEOOXOAMMbIE ANS pacyeTa ropsiien nocagku,
npueeaeHsbl Ha puc. 2.4.10.1.

Pagnyc nepexoga OT WENKN K AnameTpy nocagku AormkeH bbiTb He MeHee 6onbluero 13
OBYX 3HAYEHUN:

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

dakTnyeckas BenuUMHa Hatara ropsyen Nocagkn Zpyin U Zpmax OOIPKHA HaxoauTbcs B
npegenax, onpegensembix cornacHo 2.4.10.2 — 2.4.10.4.

Heobxoammoe MMHMMaNbHOE 3HA4YEHME HaTAra onpenensieTca Ha OCHoBaHMM GonbLuen
M3 BENMWNYMH, onpeaensiembix cornacHo 2.4.10.2 n 2.4.10.3.

Ds

miR

-
=

Puc. 2.4.10.1
KpvBoLuMN NonycocTaBHOrO KONeH4YaToro Bana:
Dy — AvameTp nocagku, MM; Ly — ANMHA NOCagku, MM;
D, — paamep, paBHbI HAarpy>XeHHOMY AUaMeTpy LLEKU U ABOWHOMY MUHUMArIbHOMY PacCTOSIHUIO X MEeXay
OCEBOW NMHUEN LUEWNKN N KOHTYPOM LLEKM B 3aBUCUMOCTU OT TOFO, YTO MEHbLLE, MM;
Yy — pacCTosiHME MEXAY COCEAHUMU CMEXHBIMU MOBEPXHOCTAMM PAMOBBIX U LUIATYHHBIX LLEEK, MM,
y = 0,05D;. Npu y meHbLle 0,1D; crnegyeT yuuTbiBaTh BAUSHUE HANPsiKeHWs, BO3HUKALOLLEro Npy nocagke Ha
npegen BbIHOCMMBOCTU B PalioHe ranTenu LwaTyHHOW wenku. MNpoyne napameTtpbl — cm. 2.4.6.1

2.4.10.2 PacyeT MVHMManNbLHOrO HaTtdra Zpy, NPOU3BOAUTCA [Aris KOrfeHa C
MaKkcUMaribHbIM KPYTALWMM MOMEHTOM My, (CM._2.4.5.1) no cpopmyne

4-10% SRMr max 1 - Q405

Zmin = 2.4.10.2
min nuEyDsLs  (1-Q5)(1-Q3)’ ( )
roe Zoin — MWHAManbHbIA HATAT, MM;

Sr —  k03dhhMLMeHT 3anaca OT NpOoCcKanb3biBaHUA, NPUHUMAEMbIA HE MEHee 2;

u — KoahpmumeHT ctaTndeckoro Tpenus, pasHbein 0,20 ana Lg/Ds = 0,40;
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Ey — w™moaynb ynpyroctn, MMa;Q, = Ds/D,, Qs = Dg;/Ds,
4000Sp M.
Mpw 3TOM Dg; < Dy [1- ——=—[max,
unDgLsRey
roe Ry — MUHMMAanbHbIA Mpeden TeKyyecTW maTepuana LiaTyHHOW LUEeWKu

KkoneH4yartoro Bana, Mla.

2.4.10.3 B pononHeHuve k 2.4.10.2 onpegensetcd MUHUMAIIbHbIA HATAr Z;,, MM, NO
cneaytowen popmyne:

Zpin = R,Ds/En, (2.4.10.3)
roe R —  MWHUManbHbIN npeaen Teky4ectn matepuana wekm KofieH4aToro sana, MMa.

e

2.4.10.4 MakcmmanbHO JONYCTUMbBIN HATAT Z ., MM, ONpeaensieTcs no popmyne:

ReDg 0,8Dg
Zax < P25 4 2508, (2.4.10.4)

2.4.11 KoadduumeHT 3anaca.

Pasmepbl koneH4aToro Bana ABAATCA AOCTATOYHbIMKU, ecnv KoadhduumMeHTbl 3anaca
(oTHOWeHWe npegena BbIHOCAMBOCTU K 3KBMBANIEHTHOMY NEPEMEHHOMY HaMpsbKeHUI) Ans
rantenen Kak waTyHHOW, TaKk N pamMOBOWM LLUENKW, a Takke ANs Kpad MacnsaHoro OTBepcTus
LIATYHHOW LUEWNKM YOOBNETBOPAIOT YCINOBUSIM:

Qu = opwn/0oyn = 1,15;
Q¢ = dpwe/ove = 1,155

Qo = dpwo/0vo = 1,15.

2.4.12 Paamepbl nepexogHbiXx rantenen oT WeNKM K LWeKe AOMKHbl OblTb He
meHee 0,05D.

Mpn Hannumm dnaHueB paguycbl rantenen ot pnaHua K Weke OOIMKHbl ObiTb He
meHee 0,08D.

MeHblwime 3HayeHus paguycoB MOryT ObiTb AOMyweHbl B Cryyae BbINOSIHEHUS
TpeboBaHmn 2.4.11 wn npeacTtaBneHuss 0OOCHOBLIBAKLWMX pacvyeToB NMOO onbiTa
aKcnnyataumn.

2.4.13 BbIxogbl MacnsiHbIX KaHamnoB AOMKHbl ObiTb 3aKpyrneHbl paguycom He
meHee 0,25 guameTpa kaHana (0TBepCTUs) 1 TwaTenbHO 3awwnmdoBaHbl.

2.4.14 B cocTaBHbIX 1 MOMYCOCTaBHbIX Banax NpMMEHeEHNe LUNOHOK NN WTKndTOB B
COEQVHEHUN LLEKN N LWIEVKM He AonyckaeTcs. Ha HapyXHOW CTOpOHE COEOWHEHUN ek C
LerKamMmn JOIMKHbI BblTb HAHECEHbI KOHTPOSbHbIE PUCKU.

2.4.15 Mpn BCTpOEHHOM B paMy ABuUraterns ynopHoM NoALnnHukKe guameTp YyrnopHoro
Bana B pavioHe NnoALmnnH1ka 4omkeH bbITb HE MeHee AnamMeTpa pamoBOW LLEVKM KOFIeHYaToro
Bana, HO He MeHee AnameTpa Bana, onpegensemoro no 5.2.2 yactn VII «MexaHn4eckue
yctaHoBku» Npasun PC/K.
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2.5 NMPOAOYBKA U HAAOYB

251 MMaBHbIN gBUratenb AOMMKEH COXPaHATb BO3MOXHOCTb  paboTbl U
MaHEeBPMPOBaHMA MpU BbIXOAE MX CTPOA OAHOro wunu Bcex TypbOoHarHeTatenem Ha
3KCMnyaTaumMOHHbIX pexnmax, 4onyckaeMblX 3aBOAOM- U3rotosutenem asuratens (cm. 2.1.7
yacTtun VII «kMexaHn4eckne ycTaHOBKNY).

25.2 [na rmaBHbIX gBuratenen, y KOTopbiX Npu nyckax v pabote B guanasoHe
HU3KUX HarpysoKk TypboHarHeTaTenn He obecneymBaloT JOCTATOMHOrO BO34YyXOCHabXeHus,
AOoKHa ObITb NpedycMOTpeHa BCromoratenbHas cucTtema HaggyBa, COCTosWasi, Kak
npaBumo, N3 AByX BO34yX04YyBOK U MO3BOMSAOLWAA BbIBECTU ABUraTeNlb HA pPeXuMbl paboTbl,
npu KoTopbiX TypboHarHeTaTenun obecnedmBaloT HeobGxoaummbi Hagays. pu Bbixoge u3
CTPOS OOHOW BO34yXO4yBKM BCMOMOraTerlbHOM cucTeMbl HaggyBa, ocTaBlasdca B paboTe
AoImKHa obecneuntb ee PyHKLMOHNPOBAHME.

253 Mpn oxnaxaeHun HagayBOYHOrO BO3Adyxa B NMPOOYBOYHbIX pecuBepax nocne
Kaxgoro oxragurens Bosdyxa OOSPKHbl ObiTb NpegyCMOTpeHbl TEPMOMETPLI U YCTPONCTBA
ANA cnycka KoHAeHcaTa.

254 PecuBepbl  npogyBOYHOrO  BO3dyxa  AOS/KHbI  ObiTb  0BOpyAOBaHbI
npeaoxXpaHnUTENbHbIMU  KranaHamu, OTperynumpoBaHHbIMM Ha AaBrieHue, npeBbllatoLllee
AaBreHne NpoayBOYHOro Bosayxa He 6onee, yem Ha 50 %.

Mnowanb NPOXO4HOrO CeYeHUss NpPeaoXpPaHUTENbHbBIX KanaHoB AOSMMKHA OblTb He
meHee 30 cM? Ha KaxOblhi Kybuueckuii MeTp oGbema pecuBepa, BKMoYass oGbem
NOANOPLUHEBBLIX NOSIOCTEN Y KPENLKONMHbLIX ABMUratenen ¢ guadparMmon, ecnv nocriegHne He
NCNONb3YITCH B KAYeCTBE NPOOYBOYHbIX HACOCOB.

255 [orxkeH 6bITb NPeayCMOTPEH CMYCK CKannMBaloLLMXCA OCTAaTKOB U3 BO3AYLLHbIX
pecnBepoB 1 NOAMNOPLUHEBbLIX NOMOCTEN ABUraTENen.

2.5.6 BosgyxoBcacbiBatowme naTpyOku gBuratenem n npoayBOYHO-HaAAyBOYHbIX
arperatoB J0JKHbl OblTb CHabXeHbl NpefoXpaHUTENbHLIMU CETKaMM.

257 HacTtoawmin nyHKT cogepXut TpeboBaHusa K KOHCTpyKUumMK TypboHarHeTatenemn
OBC. TpeboBaHnss no meToguke TUMOBBLIX WCMbITAHUA W OCBUOETENbCTBOBAHUIO
TypboHarHeTaTenen — cm. npunoxeHue 9 «lopsagok ocBMAeTeNbCTBOBAHUS, UCMbITAHUS,
opobpeHuna TypboHarHeTaTenem n nx KomnoHoeskn ¢ [IBC» k pasa. 5 «MexaHuambl» yactu IV
«TexHnyeckoe HabnogeHne 3a um3rotoBrneHnem usgenun» [MpaBun  TEXHUYECKOrO
HabnogeHns 3a NOCTPOMKOWN CYyAOB U N3rOTOBNEHWEM MaTepuarnos 1 U34envin Ans cyaos.

2.5.7.1 TypboHarHeTatenu [OMKHbLI OblTb opobpeHHoro Tuna (¢ yyetom 2.5.7).
TunoBoe opobpeHne TypboHarHeTaTens MOXeT ObiTb BbINOSIHEHO Kak OTAENbHO, Tak U B
coctaBe [IBC. TpeboBaHusa 2.5.6 coctaBneHbl ona razotypboHarHeTatenen, Ho B obLweM
BMOE MOryT MPUMEHATBLCH TakKe ANA HarHeTaTenen ¢ NpuBogoM OT ABuratens.

2.5.7.2 TypboHarHeTaTenn AOMMKHbI COXpaHATb pPaboToCcnocoBHOCTbL B YCMOBUSX
aKkcnnyataumn, ykasaHHblx B 2.3 4actn VIl «MexaHnyeckue yctaHoBkuM» U 2.2.7 dactn IX
«MexaHuambl». Cpok akcnfyaTauun COCTaBHbIX YacTel U aBapurMHOE 3Ha4YeHue 4acToThbl
BpalleHna TypboHarHeTatens AOMMKHbl ObiTb paccyuTaHbl Npu TemnepaType BO3dyxa Ha
Bxoge 45 °C.

2.5.7.3 HaBxoge Bo3gyxa B TypboHarHeTaTenb AOMKEH ObiTb YCTAHOBNEH OUMbTP.

25.7.4 TpeboBaHus onpegensTca pa3MepHOCTbIO TypboHarHeTatens.
MapameTpom, onpegensiowmMm pPasMepHOCTb, SBNAETCA MakcuManbHasi AnuTenbHas
MOLLHOCTb ABuratens rpynnbl UUAMHAPOB, O0BCNyXMBaembiX OaHHbIM TypboHarHeTaTenem
(Hanpumep, ana V-obpasHbix ABC ¢ ogHum TypboHarHeTatenem Ans Kaxgow rpynnbl
LMAMHOPOB MO Of4HY CTOPOHY ABuratensi, pasmMepHocTb TypboHarHeTaTens onpegensercs
NonoBuMHOM nonHow mowHoctu ABC).

2.5.7.5 TypboHarHeTaTenu nogpasgensawnTca Ha Tpu KaTeropum B 3aBUCMMOCTU
OT MOLLHOCTM O0BCNY>XMBAaeMOW rpynnbl LMAVHAPOB:

Kateropusa A: < 1000 kBT;
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KaTeropus B: > 1000 kBT 1 < 2500 kBT;

KaTeropusa C: > 2500 kBT.

2.5.7.6 Tlpegcrtaensemas AOKyMeHTaLMs:

.1 Kateropusa A:

Mo 3anpocy Peructpa:

NPOTOKOM UCMNbITAHUN HA FEPMETUYHOCTD;

YepTexu obLLUMX BMOOB C NONepeyHbIMU pa3pesamu, C ykadaHneM OCHOBHbIX pa3MepoB 1
cneumdmrKkaumen coctTaBHbIX YacTew;

nporpamMma UcnbITaHUN.

2 KaTteropua B n C:

YepTexun obLLUMX BMOOB C NONepeyHbIMU pa3pesamu, C yKkadaHMeM OCHOBHbIX pasMepoB 1
cneunukaumen maTepuanoB COCTaBHbIX YacTerd Kopnyca [Afi OUEHKU yaepXaHus
dparMeHTOB AucKa Mpu NOroMKe;

OOKyMEHTauMsl No OLEeHKe MPOYHOCTM MpY NosloMke aucka TypboHarHetatens (cm. 3.2
NpUNoXeHus 9 «lMopsgok ocBUOETENbCTBOBAHMS, UCnbITaHus, opnobpeHus
TypbGoHarHeTatene u ux komnoHoBku ¢ [ABC» k pasg. 5 «MexaHuambl» 4vactm IV
«TexHnyeckoe HabnogeHne 3a u3rotoBrneHnem usgenuny» [MpaBun  TEXHUYECKOrO
HabnogeHns 3a NOCTPOMKOWN CYyAOB N U3rOTOBIEHMEM MaTepuanos 1 U3genun Ans cyaos);

3KCnnyaTaumoHHbIE U OrpaHMYnTENbHbIE AaHHbIE, Takue Kak:

MakcumarnbHO AonycTuMas aKkcniyaTaumoHHasa YactoTa BpaLleHust (06/mMuH);

3Ha4yeHMe 4acToTbl BpalweHus npu cpabaTbiBaHUM aBapUUHOW CUrHanusauum no
MaKCUMaribHOMY YPOBHIO;

npeAaenbHO-A0NYCTUMbIA YPOBEHb TeMNepaTypbl BbIXNOMHbLIX ra3oB nepen TypouHowm;

3HavyeHMe TemnepaTypbl BbIXMOMHbIX ra3oB neped TypbuHow npu cpabaTbiBaHWUU
aBapuUNHON cUrHanmsaumm no MakcumManbHOMY YPOBHIO;

MUHMManbHOE 3HaYeHne JaBneHnss CMa3odHOro Macna Ha BXxoae;

3HayeHMe [aBfeHMsi CMa304HOro Macna Ha Bxode npu cpabaTtbiBaHMM aBapUNHOMN
curHanu3aumm no MMHUMarbHOMY YPOBHIO;

MakcMmMmarbHO JONYCTUMOE 3Ha4YeHne TemnepaTypbl CMa3o4HOro Macria Ha BbIXOAE;

MakcMmarnbHOe 3HayeHne TemnepaTypbl CMa3ovyHOro Macna Ha BbIxoge Ans
cpabaTbiBaHUSA aBapuUMHOM CUrHanM3auum No MakCMManbHOMY YPOBHIO;

MaKkcumarbHO JONYyCTMMblEe 3HA4YeHMs ypoBHeN Bubpauum, Kak cobcTBeHHOM BUBpaumu,
BO3b6yxgaemon camum TypboHarHeTaTenem, Tak U HaBe4eHHON (aBapuHbIN YPOBEHb MOXET
coBnagatb C AOMYCTMMbIM 3HadYeHMeM, HO He JorkeH gocturatbes npy 110 % Harpysku
aBuratens unuv npu Kakon-nubo Opyron OogoOGpeHHOW KpaTKOBPEMEHHOW neperpyske 3a
npegenamun 110 % Harpyskn);

cxXema 1 yCTPOMCTBO CUCTEMbI CMa3Ku (BCe BapuaHTbl ANs AAaHHOro Tvna);

NPOTOKON TUMOBbLIX UCMbITAHUI;

nporpamMmma MUcnbITaHUN.

3 KaTeropus C:

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

cneunukaums maTepuanoB BCEX BblLLe NEPEeYNCEHHbIX AeTanemn (XMMUYeCcKnin coctas
N MexaHu4ecKkne CBOMCTBA;

CBapHbIE AeTanun 1 TEXHONOrsa NpoLecca CBapku Bbile NEPEYUCTIEHHbIX AeTaneun, ecnm
NPUMEHMMO;

OOKYMEHTaUM C JaHHbIMK o 6e30MacHOMY 3HA4YeHUIO NepedaBaemMoro MOMeHTa npu
nocagke ¢ HaTarom gucka Ha Ban (cm. 3.3 npunoxenusa 9 «lopsigok ocBnaeTeNsCTBOBaHMS,
ucnbitTaHus, opobpeHusa TypboHarHeTatenem u ux KomnoHoBkn ¢ OBC» kK pasg. 5
«MexaHuambl» yactu IV «TexHuyeckoe HabnogeHne 3a n3rotoeneHnem nsgenuny MNMpasun
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TEeXHMYEeCKOro HabnaeHnsa 3a NOCTPONKOM Cy40B M U3rOTOBEHMEM MaTepuarnos U U3genun
Ans cynos)?

cBefleHNss 0 pecypce, C y4eTOM TeKyyeCTu matepuana, HU3KO LUKNMUYHOM U BbICOKO
LUMUKINYHOWN MPOYHOCTY;

PYKOBOACTBO MO 0BCNYXXMBaHMIO 1 3KcnnyaTauun?.

2.5.7.7 TlpumeHutenoHo Kk TypboHarHeTatensm Kateropum C B Tex cnyyasx, korga
ANCK YCTaHOBIEH Ha Ban Nocagkon C HAaTAroM, pacyeTbl AOMKHbI NOATBEPXAATb HALEXHYHO
nepegavyy KpyTsLLero MOMeHTa Npu BCeX COOTBETCTBYHOLLUX SKCMyaTaUMOHHbIX NOKasaTensax
paboTbl TakMX KaKk MakcMmarnbHas YyactoTa BpalleHUs, MakCMManbHbIA KPYTALUA MOMEHT U
MakcuMarsbHbI TeMNepaTypHbIA rPaaMeHT B COYETAHUM C MUHUMANbHbBIM 3Ha4YeHWeM HaT4dra.

2.5.7.8 TypboHarHeTaTenn OOMKHbI YOOBMETBOPSATb  CHAEOYHOLWMM  KPUTEPUAM
NpPOYHOCTH (C y4eTom TpebosaHun 5.3.2):

.1 TypboHarHeTaTenn AOMKHbI 06nagaTb AOCTATOMHOM MNPOYHOCTBID B Criyyae
MOSIOMKM poTOpa T.€. HXN OOWH 3NeMEeHT He AOMKEeH NoBpeauTb BHYTPEHHIOW YacTb Koprnyca
NN KOMNPECCOPHYIO YacTb TypboHarHeTaTens. [Ana 6onee kayeCTBEHHOr0 pacCMOTPEHUS
OOKYMeHTaumm (MucnbiTaHus/pacdeTbl) npeanonaraetcs, 4YTo AUckM TypOoHarHeTaTens
noaBepralTcs paspyLleHnto Npu caMoM HeGnaronpUsTHOM U3 BO3MOXHbIX BApPUaHTOB;

.2 pna Karteropun B n C, KpuTepuih MPOYHOCTM NPU MOJSIOMKE AOSMKEH ObiTb
NnoaTBEPXKAEH MCNbITaHMAMWU. BbinonHeHne paHHoro TpeboBaHWsi HA OCHOBE WCMbITAHWUN
ogHOro  TypbOOKOMMPECCOPHOro  arperata  pacrnpoCcTpaHseTcas Ha  BeCb  psfq
TypboHarHeTatenen. WcnbiTaHua ycTaHOBKM C 6Gonbwnm 06bEMOM NpPeanoOyYTUTENbHbI
MOCKOMbKy cuuTaloTca 6onee nokasaTeflbHbIMW MO CPaBHEHWIO C OCTalNbHbIMU MeEHee
06beMHbIMK ycTaHOBKaMu 13 obuiero psaa TypboHarHeTatenen. B niobom cnyyae gaHHbIn
KpUTEPUA  JOIMKEH OblTb  OOKYMEHTanbHO MOATBEPXKAEH (Hanpumep, pacyeTamu),
CBUOETENbCTBYS O TOM, YTO pe3ynbTaTbl UCMbITYEMON YCTAHOBKW PacnpOCTPaHAITCA U Ha
BeCb psg TypboHarHeTaTenen.

25.7.9 B pononHeHue Kk TpeboBaHuaMm 2.12.1 cuctema 3aluTbl, CUrHanmMsauum u
KoHTpons TypboHarHeTatenenm Kateropum B un C pomkHa otBeyaTb TpeboBaHUAM,
npvBeaeHHbIM B Tab. 2.5.7.9. NokasaHusa npnbopoB MOryT ObiTb BbIBEAEHbLI HA MECTHbIN NN
ONCTaHUMOHHbBIN NYNbThl YPaBneHus.

Tabnunuya 2.5.7.9

KoHTpOnMpyeMbie Kateropus TypboHarHetatenew
Ne napameTpb B C MpumeyvaHus
CwurHan | MNMokasauusa | CwurHan MokasaHus
1 | YacToTa BpaweHus Bbicokas?! x1 Bbicokasat x1
2 | Temnepatypa BbIXIOMHbIX Bbicokas? x2 Bbicokas x CuvrHarnbl BbICOKON
rasoB Ha KaXkabli BXO[ B Temneparypbl 4 BCeX
TypboHarHeTaTens UMNMHOPOB ABUraTens
JonyckatoTcsa®
3 | TemnepaTtypa CMa304HOro Bbicokas x TemnepaTypa cMasku
mMacra Ha BbIXxoge u3 NOALLUMMHMKOB B Cry4ae
TypbGoHarHeTaTens NPUHYANTENBHON
CMCTEMbI CMa3Ku

1 ins nByx paamepHocTeit MoaensbHoro psiaa TypGoHarHeTaTeneit .-
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KoHTpONMpyeMbie KaTeropusi Typ6oHarHeTarenen
No napamMeTphi B C MpumevaHuns
CurHan | lNokasaHunsa Curnan [NokasaHus
4 | JaBneHne cMa3o4HOro Huakoe X Hu3skoe x Tonbko Ansi cucTem ¢
Macrna Ha BXofe B NPVHYANTENbHON
TypboHarHeTaTesnb CUCTEMOW CMa3Kn*

1 [Ons «xomnnekca TypGoHarHeTaTenen, paboTallyx MocrneaoBaTernbHO, aBTOMATUYECKUMA KOHTPOIb
YacToTbl BpalleHusa TypboHarHeTaTens, BXxoaswero B paboTy nocrnegHvM no ovepenum, He Tpebyetcs, npu
yCrnoBun 4To BCe TypbGoHarHeTaTenu B paBHOM cTeneHn obopynoBaHbl OAHOTUMHBLIM (DUNLTPOM BCaCbIBAEMOTO
BO3ayxa 6e3 perynnmpoBOYHOro Knanawxa.

2 Ona typGoHarHeTaTenen kateropuv B, TemnepaTypa BbIXMOMHbIX ra3oB MOXET KOHTPONMUPOBATLCS Ha
BbIXofe 13 TypboHarHeTaTens B TOM Cny4vae, €Criv yCTaHOBIEHHbIN CUTHaN aBapuMnHOro ypoBHs obecnevmsaeT
HagexHytlo paboTy TypOuHbl M COOTHOLUEHME Mexdy Temnepatypamu Ha BXOAe M BbIXxoge sBnseTcs
060CHOBaHHbIM.

3 TokasaHust M curHanbl TeMNepaTypbl BbIXIIOMHbIX ra3oB Ha Bxode B TypboHarHeTaTenb MOryT He
TpeboBaTtbCA B TOM Clyyae €CcnM Ha Kaxabli UWAMHAP YCTAHOBMEH CUrHanm aBapUMHOINO YPOBHS,
KOHTPONUPYIOLLMIN HagexHyto paboTty TypboHarHeTaTens.

4 B cnyyae ecnu cuctema cMmasku TypGoHarHeTaTens u Av3enbHOro Asuratens oTAeneHbl Apyr oT apyra
Apoccenem unv peaykuMOHHbLIM KnanaHoM, TO AaHHbIE CUCTEMbI OOMKHbI BbiTb 060pyaoBaHbl CO6CTBEHHBIMU
crneuvanuaMpoBaHHbIMU AaT4YMKaMMU.
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2.6 TOMJINBHASA AMMNAPATYPA

2.6.1 TonnuBHbIE HACOCbl BbLICOKOTO [AaBNEHUs WU MX NpUMBOAbl  LOIMKHbI
obecneynBaTb ObICTpOE MpekpalleHne nogavv Tonnuea B nwbon umnuHap. UckniodeHus
JonyckawTca Ons asuiratenien ¢ gunameTpoMm uunumHapoB He Gonee 180 Mm, mMMmerowwmx
TONNUBHbIE HAcCOCbl 610YHOrO TMNa.

2.6.2 TonnueHble TPyOONPOBOAbLI BLICOKOrO AaBEHUA AOMKHbI U3rOTOBNATHCA U3
CTanbHbIX GeCLIOBHbIX TONCTOCTEHHbIX TPYy® 6e3 cBapHbIX MMM NasHbIX MPOMEXYTOYHbIX
coeanHeHun (cm. n. 1.16 tabn. 1.2.4).

2.6.3 HapyxHble TonnueBHble TPyOONpOBOAbI BbLICOKOrO AaBMEHUS Ha yvacTkax
OT TOM/MBHbIX HACOCOB BbICOKOrO AaBneHuMs OO0 (POPCYHOK LOMMKHblI ObiTb NOMELLEHbl B
CUCTEMY 3aKpbITbIX TPyOONPOBOAOB, CMOCOOHYK yAepXuBaTb TOMIMBO MpU yTeykax B
TpyOonpoBoAax BbLICOKOrO AaBrieHUsa. JTa cucTeMa [AOSKHa COCTOSITb U3 HapYXHOro
TpybonpoBoaa, B KOTOPbIA NOMELLEH TONMMBHbIN TPYyGONPOBOZ, BLICOKOro AaBneHus, ob6pasys
HepasbeMHYH KOHCTPYKUMIO. Cnuctema HapyXHoro TpybonpoBoga AOMKHA MMEeTb cpeacTea
cbopa npotevek. [ormkHbl OblITb NpPedyCMOTPEHbl YCTPOWCTBA MNOLAYN aBaPUNHO-
npeaynpeanTenbLHOro curHana npy Tedn B TONSIMBHOM TPyGonpoBoae BbICOKOrO AaBMEHUS.

3awmTa TpebyeTca Takke U ANg OTCeYHbIX TPYOONPOBOAOB, €Crv Nynbcaums aBneHns
B HMX npesblwaeT 1,6 Mla.

2.6.4 KOHCTpYKUMS  TONMMBHBIX HACOCOB BbLICOKOrO [AaBfeHMs U TOMNSIMBHbIX
Tpy©onpoBoAoOB AOMKHA ObiTb CTOMKOM K Nynbcaumy AaBrneHus ToONNmnea, Unn AOSMKHbI ObITb
npeaycMOTpeHbl crnelmarnbHble CpeacTBa ANS ee CHMXKEHMWS, BMOTb A0 YCTPAHEHUS.

2.6.5 [na rnaBHbIX ABWratenel [OOImKHO ObiTb NpeaycMOTPEHO  YCTPOWCTBO
OorpaHMyeHnsa TONNMBONOAAYM PEXMMOM PacCHYETHON MOLLHOCTH.
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2.7 CMA3KA

2.7.1 Jly6pukaTtopbl, obecneumBarolime nogadvy macna Ha CMasKky UWNMHAPOB,
OOJKHbI ObITb CHaGXEeHbl YCTPOMCTBOM, AOMYyCKaloWUM perynmpoBaHne nogayvm macna Ha
Kaxgyto Touky. [ns HabniogeHus 3a nogadverd Macra LOSMKHO ObiTb npenycMOTPEHO
MacroykasaTenbHoe YCTPOMCTBO 47151 KOHTPONS 3a MOCTYMMEHNEM Macia KO BCEM TO4YKam
CcMasku, pacnosnoxeHHoe B yaobHom ans HabnogeHus mecre.

2.7.2 B kaxgom wTyuepe, nogsodsllieM Macno B UMAWHAPbLI  ABYXTAKTHbIX
aBuratenen, a Takke y LWTYLepoB, PacnosfioXXeHHbIX B BEPXHEN YacTW LUMHAPOBOW BTYIIKN,
A0IKeH ObITb NpegyCMOTPEH HEBO3BPATHbIN KranaH.

2.7.3 TypboHarHeTaTenun n perynatopbl, MMeoLMne NOAWNMHUKA KaYeHUS, OOSDKHbI
UMETb aBTOHOMHbIE CUCTEMbI CMa3ku. [lpn MpUMEHEHUN [OpPYrNX KOHCTPYKUWA Ha
paccmoTpeHue Peructpa p[omkHo ObiTb MNpeacTaBNeHO TexXHU4eckoe 000CHOBaHue,
nogTeepXxaatoLiee He MeHbLUNN YPOBEHb HAAEXHOCTMU.

2.7.4 J[lomxHbl ObITb NPUHATLI MEPbI, UCKMOYaloLWMe nonagaHve BoAdbl U TONnvBa B
LMPKYNALMOHHOE Macno U NonagaHue mMacra B OXnakaatoLLyto Boay.
2.7.5 CucTeMbl CMaskuM NPUBOAHBLIX [OBUraTenert BEeHTUNbHbIX TeHepaTOPHbIX

arperatoB OO/PKHbl  OoTBe4vaTb TpeboBaHmsm 23.6.1 uvactm Xl «BOnektpuyeckoe
obopynoBaHuey.
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2.8 OXNAXAEHUNE

2.8.1 Mpy NnpMeHeHn TeNeCcKoNMYECKNX YCTPONCTB AN OXNaXxaeHUs MOpLUHEN nnm
ANA nogBoda Macrna K OBWKYLIMMCA 4acTsM AOmkHa ObiTb npegycMOTpeHa 3awmrta
OT rMapaBfMyeCcKNX yaapos.

2.8.2 CuctemMbl oxnaxgeHus NPMBOAHbLIX ABUratenein BEeHTUSbHBIX FeHepaToOpPHbIX
arperatoB [[OIDKHbl oTBeyaTb TpeboBaHuam 23.6.1 4vactm Xl  «BnekTpuyeckoe
obopyaoBaHue» Npasun PC/K.
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2.9 MYCKOBbIE YCTPOUCTBA

29.1 Ha wmaructpanu, nogsogsiien BO3AyxX OT rNaBHOrO MyCKOBOrO KnamaHa K
MyCKOBbIM KrnanaHam UWNnHAPOB, OOSMKEH ObiTb YCTAaHOBMEH MPeAOXpaHUTENbHbIN KnanaH
NN HECKONbKO MNpedoXpaHUTEeSNbHbIX KNamaHoB M YCTPOMCTBO, oOcBoboxgawllee aTy
MarucTpanb OT JaBMneHWUs nocre npoBeaeHns nycka.

MpenoxpaHnTenbHbIN KnanaH OOSMKEeH perynupoBaTbCs Ha [aBneHne He Gonee 1,2
JaBrneHna  Bo3gyxa B MyckoBoW  Maructpanu. Pasrpyxaiowiee  yCTpOUCTBO W
npeAoxXpaHUTErbHbIN KrnanaH MoryT pasMmeLlaTbCs HEMOCPEACTBEHHO Ha raBHOM MYyCKOBOM
KnanaHe.

[onyckaetca wn apyroe YCTPOWCTBO, MpefoxpaHsiowee MyCcKOBYH Maructparnb
OT paspylieHus npu B3pbiBe B Tpybonpoeoge (cM. 16.3.3 uactn VIII «Cuctembl wn
Tpy6onposoabi» MNMpasun PC/K).

2.9.2 Ha kaxpgom natpybke nogsoga Bo3gyxa K MyCKOBbIM KfnamaHaM B KpblLLKax
UMNMHOPOB PEBEPCUBHBLIX ABUratenen AOSMKHbl YCTaHaBNMBATLCA OrHenperpagutTenu unm
pa3pblBHbIE MEMOPAHBbI.

[na HepeBepcuBHbLIX ABUraTenen obsisatenbHa yCTaHOBKA MO KpawHenW Mepe OAHOro
orHenperpaguTensa wnu paspbiBHOW MeMOpaHbl Ha Maructpanu, noaBoAsLWEen BO34yX
OT rNaBHOro MyCKOBOrO KrarnaHa K KONneKkTopy.

YcTaHOBKa OrHenperpagutenen wunu paspbiBHbIX MemMbpaH HeobsasaTenbHa Ans
asurartenen ¢ guameTpom umnuHapos 230 MM 1 MeHee.

2.9.3 lNyckoBble YCTpOMCTBA OBUraTernien C 3neKTpoCTapTEPHbIM MYCKOM LOSMKHbI
oTBeyatb TpeboBaHusaM 13.7 4dactn Xl «3Onektpuyeckoe obopyaoBaHuex». Kpome Toro,
ABUraTenn C 3NeKTpocTapTepHbIM MyCKOM pekomeHayeTcs obopyaoBaTb HaBELUEHHbIMU
reHepatopamu Ans aBToMaTU4ECKON 3apsiiku MyCKOBbIX BaTapen.

294 Cuctema nycka M XapakTEpUCTUKM MPUMBOAHLIX OBUraTenen aBapUMHbIX
ON3ernb-reHepaTopoB [AOMMKHbI OTBevaTb TpeboBaHusm 16.1.8 vactn VIII «Cuctembl u
Tpyb6onpoBoabi» 1M 9.3.4.2, 9.5 n 19.1.2.4.2 yactn Xl «Onekrtpuyeckoe obopyaoBaHNE»
Mpasun PC/K.

ABapuiiHble An3enb-reHepaTopbl JOMKHbI FIErko 3anyCcKaTbCsl M3 XONOOHOM0 COCTOSIHUS
npu Temnepartype okpyxatowero sosgyxa 0 °C. B cnyyae, ecnv Takom Nyck HEBO3MOXEH, NN
B MOMELLEHMN BO3MOXHbl Gonee Huskme TemnepaTtypbl, OOMKHbI ObITb NPeayCMOTPEHbI
ycTponcTBa oborpeBa, obecneuynBatoline HagexHbl MyCK U NPUEM Harpysku aBapUAHbIMU
Ounsernb-reHepaTtopamu.

Mpn HeobxoAMMOCTU AOMMKHbI OblTb NPEeAyCMOTPEHbl HarpeBaTenbHble YCTPOWUCTBA,
obecneyrBatoLLme HAOEXHbIA MYCK U NPUEM Harpy3Kku CorflacHoO ykasaHHbIM TpeboBaHUSM.

MomelleHna aBapuinHbIX AU3enb-reHepaTopoB OOMKHbI OTBeYaTb TpeboBaHuam 9.2.6
yacTtu Xl «3dnektpoobopynosaHuney NMpasun PC/K.
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2.10 TA30BbINYCK
2.10.1 Y ABYXTaAKTHbIX ABUraTenemn ¢ UMnyrbCHON CMCTEMOM ra3oTypbuHHOro HagayBa

[AOMKHO ObITb MPeagycMOTPEHO YCTPOWCTBO, NPENSITCTBYHOLLEE BO3MOXHOCTM MNonagaHus
06/10MKOB MOPLUHEBbIX KOSEL, U knanaHoB B TypboHarHeTaTernb.
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2.11 YNPABJIEHUE, 3ALLUTA U PEINYIMPOBAHUE

2.11.1  TllyckoBble N peBepCUBHbIE YCTPONCTBA AOMKHbI UCKNOYATb BO3MOXHOCTb:

.1 paboTbl gBuratenen B HanpasneHum, OTNNYaKLWEMCS OT 3a4aHHOrO;

.2 peBepcupoBaHns aBuraTenen npu BKIKOYEHHON nogadye Tonnuea;

.3 nycka gsuratens npyM He3akoH4YeHHOM peBepCUPOBaHUN;

4 nycka gBuraTens npu BKNIOYEHHOM BanornoBOPOTHOM YCTPONCTBE C MEXAHUYECKNM
NpBOOOM.

2.11.2 Kaxgbi rnmaeHbIM gBUratenb OOMKEH UMETb Perynsatop, OTPerynmpoBaHHbIN
Taknm o6pas3om, 4ToObl YacToTa BpalleHUs ABUraTtenst He Morfa MNPEBbICUTb PACHETHYH
(HOMUHanbHy0) YacToTy BpalleHus 6onee 4yem Ha 15 %.

B gononHeHue K perynsitopy Kaxabli rnaBHbIN gBuratenib MoLHOCTbLo0 220 kBT 1 Gonee,
KOTOpbI MOXeT 6bITb pa3obuieH ¢ BanonpoBogom unu pabotaet Ha BPLU, gomkeH umeTb
OTAENbHbIN NpefenbHbIf BblKNtoYaTeNb, OTPErynMpoBaHHbIA TakuM obpa3om, 4Tobbl YacToTa
BpalleHnsa ABuraTens He Morria NPeBbICUTb PACYETHYH YacToTy BpalweHus bonee 4yem Ha
20 %.

Mpn aTOM NpegenbHbIN BbiKNOYaTeNb AOMKEH cpabaTbiBaTb Nocne perynstopa.

2.11.3 Kaxgbli gsuratenb, NpUBOASLMA B OEWUCTBUE reHepaTop, OOMMKEH UMETb
perynaTop 4acTtoTbl BpaLLEeHWs, XapakTePUCTUKM KOTOPOro AOMKHbI OTBeYaTb CreaytoLmm
TpeboBaHusM:

.1 npn cbpoce unu Habpoce MakcMManbHOW CTYyNeHW Harpysku reHepartopa (CMm.
puc. 2.11.3.2 aona onpeneneHns npeaenbHbiX OOMYyCKaeMblX BENMYUH BHE3anHOro Habpoca
Harpys3kun YeTbIpeXTakTHbIX [ABuratenen) Wu3MeHeHue 4YacToTbl B CEeTU He [AOMMKHO
npesbiwaTb 10 % pacyeTHon (HOMMHanNbHoN). CMm. Takke 2.1.3.1 yactn Xl «3AnekTpnyeckoe
obopyaoeanue» Npasun PC/K;

.2 Npy MrHOBEHHOM Habpoce Harpysku OT HyneBown o 50 % pacyeTHOW Harpysku
reHepaTopa, a Takke npu nocriegyrowem (nocne OOCTUXKEHUSA YCTaHOBMBLUENCA 4acTOThl
BpaweHnsa) Habpoce ocTtaBumnxcst 50 % Harpysku reHepaTopa KpaTKOBPEMEHHOE N3MEHEHUNE
4YacToTbl BpalleHus asuratens He JosmkHO npesblwaTth 10 % pacyeTHOM YacTOThbl BpaLLeHus.

Habpoc anekTpuyeckon Harpy3km 6onee 4em ABYMS CTYMEHAMU MOXET ObiTb AONYLLEH,
ecnn cynoBasl  JneKkTpudeckas YCTaHOBKA MO3BOMSIET  WUCMOMb30BaHME  MNPUBOLHbIX
ABuratenen, Kotopble MOryT HarpyxaTtbCs TONMbko 6onee yem [ByMsi CTyneHsamMu (CMm.
puc. 2.11.3.2 ans onpegeneHns npenenbHbiX A0MyCKaeMblX BENMYMH BHE3anHoro Habpoca
Harpy3ku YeTbIPEXTAKTHbIX ABUraTenen) n npu ycrnoBun, Y4To 3TO yKe LONYLLEeHO Ha cTagum
NPOEKTUPOBaHNA CcyaHa. OTO AOMKHO ObITb NOATBEPXKAEHO B 0OA40OPEHHON AOKYMEHTaLMMN U
NpoBEpPEHO NPU UCMbITAHUSAX Ha cyaHe. B 3Tom criyyae BenuumnHa Harpysku, Kotopas 4oSPKHa
aBTOMaTMYeCKn BKMOYaTbCA nocre o00eCcTouMBaHUSA, a Takke nocrneaoBaTenbHOCTb
BKITHOMEHWST Harpy3KM LOMKHbI COOTBETCTBOBATbL CTYMNEHSAM Harpy3kv ABuratensi. 910 Takke
OTHOCUTCH K reHepaTopam, npeaHa3HavyeHHbIM Ans napannenbHon paboTbl, Korga Harpyska
AOMKHa nepeBoanTbLCA C OAHOrO reHeparopa Ha ApYyron B criyyae, ecnu oguH reHepatop
OOJKEH ObITb OTKIOYEH;
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MpepenbHbie gonyckaemble BENUYNHBI MTHOBEHHOTO Habpoca CTyneHYaTon Harpy3kn YeTblpeXTakTHOro
ABuraTenst oT XonocToro XoAa A0 3asiBNEHHON MOLLHOCTU B (DYHKLMKN OT cpeaHero adeKTVBHOIO AaBrneHns:
Pme — CpeaHee ahdekTnBHOE AaBneHne npu 3asiBleHHON MmoLHocTu (B KlMa);

P — YBenuyeHune Harpy3ku no OTHOLLEHUIO K 3asiBIIEHHON MOLLHOCTY (C y4eTOM hakTU4YeCcKnX yCcroBsun);

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

.3 npv napannenbHon paboTe reHepaTopoB NepemMeHHOro Toka B guvanasoHe ot 20
00 100 % obLwien Harpyskun pacnpeaeneHve ee Ha Kaxabli reHepaTtop AOMKHO NPOMCXOANTb
NPONOpPLNOHANbHO MX MOLLHOCTM M HE A0SMKHO oTNnvaTbesa 6onee yem Ha 15 % oT pacyeTHom
Harpy3ku 60nbLUEro 13 reHepaTopoB U Ha 25 % OT pac4eTHON Harpy3ku paccmaTpMBaemMoro
reHepaTopa B 3aBMCUMOCTU OT TOrO, YTO MEHbLLE;

4 npn nobbix Harpyskax oT Hyneson 0o 100 % pacyeTHOW Harpysku reHepartopa
yCTaHOBMBLLASACA YacToTa BpalleHUs ABUratensi He AoMmkHa NpeBbIaTb pacyeTHyo 6onee
yem Ha 5 %;

.5 ycTaHoBMBLUAsCS YacToTa B ceTu npu cbpocax n Habpocax Harpysku reHepartopa,
yKasaHHbIx B 2.11.3.1 1 2.11.3.2, gormkHa gocturatecs He 6onee 4yem 3a 5 c;

.6 ycTaHOBMBLUAsACH YacToTa BpalleHUs He JoImKHa konebaTbca bonee yem Ha +1 %
4YacTOTbl BpaLLleHWs, COOTBETCTBYIOLLIEN KOHKPETHOW YCTaHOBUBLLENCA Harpy3ke reHepartopa;

.7 Ansa rnasHbIX ABuratenen, NpMBogALWNX B AEeNCTBUE BanoreHepaTopbl, BENUYMHbI
cbpocoB 1 HabPOCOB Harpys3ku, ykasaHHble B 2.11.3.1, 2.11.3.2, 2.11.3.4 1 2.11.3.5, AOMKHbI
COOTBETCTBOBaTb Harpyskam pasuratenen. Perynarop 4acToTbl BpalleHWs MNpUBOLAHOIO
ABuratenst JOIMKEH METb XapaKTepUCTUKK, oTBevarolmne TpeboearHmnsam 2.11.3;

.8 npu cbpoce 100 % Harpyskm reHepatopa [OMNycKaeTCd W3MEHEHMEe 4acToThbl
BpaweHnda, npesblwatwiee 10 % pacyeTHOW, OOHAKO 3TO He AOMKHO ObiTb NPUYMHOWN
cpabaTbiBaHUA 3aWmUThl NO NPEBbLILLEHNIO YacTOThl BpaLLeHUs, Kak 3To TpebyeTtcsa B 2.11.6.

2.11.4  Perynatop 4acTOTbl BpalleHWs MpPUBOLHOMO [ABUraTens aBapUNHONoO
reHepaTopa [JOMKEH WMEeTb XapakTepucTuku, oTBevawowme TpebosaHuam 2.11.3
(kpome 2.11.3.2) npu cbpoce n Habpoce 100 % Harpysku reHepatopa. [Npu ctyneHyaTom
Habpoce Harpy3ku nonHas (100 %) Harpyska gormkHa obecneuvvsaTbes vepes 45 ¢ nocne
notepu aHeprum Ha wnHax PLL.

BpemMeHHON uWHTepBan 3agepXku W nocnefoBaTeribHOe HarpyXeHue Mo CTyneHAM
AOIMKHbI ObITb NPOAEMOHCTPUPOBAHbBI BO BPEMSI XOAOBbIX UCMbITAHUIA CyaHa.

2.11.5 PerynaTtop 4actoTbl BpalleHusi AOMKEH UMEeTb YCTPOMCTBO AN MECTHOro 1
OUCTAHUMOHHOIO U3MEHEHUA 4acToThbl BpaweHuss B npegenax otr—-20 go +10 %
OT HOMWHANbLHOrO 3HaYeHUs.
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YcTponctBa  OUCT@HUMOHHOIO  M3MEHEHUS  4acToTbl  BpalleHusi reHepaTopos,
npeaHasHavyeHHbIX Ana napannenbHonm paboTbl, AOMKHbI pacnonaratbCs TakK, 4TOObI
oGecne4yrBanacb BO3MOXHOCTb yNpaBfeHNss MM O4HMM ONepaTopoM.

2.11.6 B ponomnHeHne K perynatopy 4acToTbl BpaLLeHUs Kaxabli NPUBOLHOW
asuratenb, ykasaHHbii B 2.11.3, mowHocTbio 220 kBT 1 6onee gomkeH UMETb OTAEMbHbIN
npeaenbHbIA BbIKNoYaTeNb, OTPErynMpoBaHHbIN TakuMm obpa3om, YToObl YacToTa BpalleHus
ABuratens He Morna npeBbICUTb pacyeTHyto 6onee yem Ha 15 %.

2.11.7 MNpenenbHbln BbIKNtOYaTeNb, YKasaHHbin B 2.11.2 1 2.11.6, BKNYas ero
NPMBOOHON MEXaHW3M WM WUCMOSTHUTENbHbIA OpraH aBapUMHOW OCTaHOBKW, OOIMKEH ObiTb
He3aBUCMMbIM OT PErynaTopa 4acToTbl BpaLLeHus.

2.11.8 OnekTtpunyeckne (9NEKTPOHHbIE) PEerynsaTtopbl  4YacTOTbl  BpalleHus B
AononHeHne K TpeboBaHMsM HacToSALWEN rnaBbl AOSMKHbBI Takke oTBevaTb TpeboBaHmaM 2.1
yacTtn XV «Astomatusaums» MNMpasun PC/K. Ecnu anekTpuyeckne (3NeKTPoHHbIE) perynaTopsbl
4YacTOTbl BpalleHus sBnsoTca YacTbio [JAY, OHM OOomkHbl oTBeYaTb TpeboBaHusm 3.1.8 n
3.1.10 vactn VIl «MexaHun4deckne yctaHoBKM», a Takke 2.3 vactn XV «ABTOMatmMsauunsiy
Mpasun PC/K, ¢ uenbio BbINOMHEHUSA 3TOro TpeboBaHMsA Ansi MECTHOrO NOCTa ynpaBreHus
AOSKeH 6bITb AOMNOMHUTENBHO NPEAYCMOTPEH OTAENbHbIN Perynsatop.

onekTpudeckne (SNEKTPOHHLIE) PEerynsaTtopbl AOMKHbI ObiTb O0O0OPEHHOro Tvna wu
ncnbiTaHbl B cootTBeTCcTBUMU ¢ 12.3.1 YyacTtu IV « TexHu4yeckoe HabnogeHne 3a N3rotoBrneHnem
nsgenuny [MpaBun TexHU4eckoro HabnaeHUs 3a NOCTPOMKOM CyAOB WM U3rOTOBNEHUEM
MaTepuanos 1 u3genun ans cyaos.

2.11.9 Cwucrema 3awmTbl rMaBHbIX KU BcnomoratenbHbix (cM. 1.1.1.5) gBuratenen,
NOMUMO NpeaenbHOro BbIKMYaTens, AofmkHa obecneymBaTb NOMHOE NpekpalleHre nogaydu
TONNMBA Npu NageHun aBneHns CMa3o4yHOro Macna B CUCTEME HKe JONyCTUMOrO.

2.11.10 Perynatopbl 4acToTbl BpalleHuss NpPUBOLHbLIX ABUraTenen BeHTUSbHbIX
reHepaTopHbIX arperaToB OOJDKHbI nmeTb XapakTepUCTUKM, oTBevatLme
TpeboBaHmam 2.11.3 ¢ ydetom 23.8.1 uvactm Xl «3nekTpuyeckoe o06OpyAOBaHUE»
Mpasun PC/K.
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2.12 KOHTPOJIbHO-USMEPUTEJbHbBIE NMPUBOPbLI U NMPUBOPbLI CUTHATIU3ALIUN

2.12.1 naBHble K BcCnoMoraTenbHble ABUraTenn AOMKHbl ObiTb 0BOpYyAOBaHbI
npubopamu Ans 3MepeHust:

.1 paBneHna macna nepeg ABuraTenieM W Ha pacnpegenurTenbHbin Ban (npu
ABTOHOMHbLIX CUCTEMAX CMasKm);

.2 [JaBneHua (Mnm NoToKa) NPecHoOn BOAbl B CUCTEME OXNaXKAeHUs ABUraTens;

.3 AaBneHus NMycKoBOro Bo3ayxa nepes rnaBHbIM MyCKOBbIM KNanaHoM WS NMYyCKOBbIM
YCTPOWCTBOM,;

4 [paBneHua TomnuBa Nepeq HacocamMu BbICOKOrO AaBneHusa (npyv  Hanmvyuu
TONMAMBOMOAKaYMBaloLLLEero Hacoca);

.5 TemnepaTtypbl BbIXJIOMHbIX FA30B Yy KakOgoro uunuHapa (ana peuratenen c
anametpom umnmHapos 180 MM n MeHee — TemnepaTypbl B ra3oBbINyCKHOM Tpy6onpoBoae);

.6 TemnepaTypbl Macna Ha Bxofe B ABuraTerb;

.7 paBneHus (M NOTOKAa) B CUCTEME oxIaXdeHus popcyHokK (B criy4yae aBTOHOMHOM
CUCTEMBbI);

.8  TemnepaTtypbl TONnMBa nepej TOMNMMBHLIMKM HACOCaMW BbLICOKOIO AaBreHuns (ans
TonnmBa, TpebytoLLero Nnogorpesa);

.9  paBneHus (MY NOTOKA) B aBTOHOMHOW CUCTEME OXNaXXAEHNS MOPLUHEN;

.10 paBneHust Macna Ha pamoBble MOALUMMHUKA NpM aBTOHOMHOM NOABOAE Macna u
YNOPHbIA NOALIMMHUK (4NS1 YNOPHbIX NOALUMMHMKOB, BCTPOEHHbIX B ABUraTenb);

.11 paBneHus macna Ha rofloBHbIE NOALUMHUKM (B Clly4ae aBTOHOMHOIO NoAaBoaa);

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

.13 paBnenHma wmacna Ha Bxoge B TypboHarHetatenb MpuM  MCMNONb30BaHUM
LMPKYSUMOHHOIO Macra gsuratens;

.14 Temnepatypbl M NOTOKA Macrna Ha BbIXO4E W3 KaXAOro MOALIMMHMKA
TypOoHarHeTaTens (ansa rpaBUTaUMOHHBIX CUCTEM CMa3KW);

.15 TemnepaTtypbl 1 NOTOKa OXMa)XOaroLWen XNOKoCTU Ha BbIXOAE U3 KaXKAOro NOpLUHS
(ansa gBuraTenemn ¢ KOHTPONMPYEeMbIM OXSTaXAEHNEM NOPLUHEN);

.16 TemnepaTtypbl oxnaxgatoLlen cpeabl OPCYHOK Ha Bbixoae (B Criydae aBTOHOMHOM
CUCTEMBI);

.17 TemnepaTtypbl NPeCHON BoAbl HA BbIXOAE M3 KAXAOro LUNMHAPA Unn TemnepaTypbl
npecHon BoAbl Ha BbIXOAE M3 ABuratens (B criydae eauHoON NonoctTy OXNaXaeHusa Ha BecCb
asuratens);

.18 Temnepartypbl NpecHoON BoAbl HA BXOAE B ABUraTENb;

.19 TemnepaTtypbl NpecHON BOAbI Ha Bbixode 13 TypboHarHeTaTens;

.20 paBneHusi B HAAAYBOYHbIX pecuBepax;

.21 TemnepaTypbl HAAA4YBOYHOIO BO34yxa MOcCne BO3ayxooxnaguteneu;

.22 TemnepaTypbl BbIX/OMHbIX ra3oB nepes TypOboHarHeTaTensaMm n 3a HAMK;

.23 [Osuratenu c umnuHgpamu gnameTtpom 6onee 230 MM 0SmKHbI 6bITb 060pYAOBaHbI
yCTpPOWCTBaMM [Afs nojayuM curHana o [AOCTUXKEHMM B  UWNWHAPE YCTAHOBIIEHHOro
NPEeBbILLEHNS MaKCUMarnbHOro AaBrieHNss CropaHns.

MpumeyaHune. B3aBUCUMOCTN OT KOHCTPYKTUBHBLIX 0cobeHHocTel [IBC nepedeHb KT moxeT
ObITb M3MEHEH C NpeacTaBNEHMEM Ha paccMOTpeHue Peructpa TexHWYeckoro o6OCHOBaHMS.
JononHutenbHble TpeboBaHWA NPUMMEHUTENbHO K TypOoHarHeTaTensiM ABuratenen npuBeneHbl
B2.5.7.9.

2.12.2 Kaxabli npuBOAHOW ABuratenb MOLLHOCTbIO ©Gonee 37 kBT gomkeH ObiTb
obopygoBaH cpedcTBamMu NpedynpeauvTenbHON 3BYKOBOW M CBETOBOM CUrHanu3auumu,
noJaroLen curHanbl NpY CHWKEHUN OaBMEeHWs Macna B CUCTEME LIMPKYNSILMOHHOW CMasku
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HWXe AOoMyCTUMOro npegerna u curHanusaumen, o6 yteuke B TONMBHLIX TPyBKax BbICOKOro
nasneHus gusenen (cm. 2.6.3).

PekomeHgyeTcs Takke ycTaHaBnvBaTb NpuOOpbl  aBapurHO-NpeaynpeauTenbHON
CUrHanuaauuu no crnegyrowmm napameTpam:

.1 CcHwxeHue [aBreHus B CUCTEME OXNaXAeHWUs NPecHOM BoAbl UMW MOBbILEHUe
Temnepartypbl BOAbl Ha BbIXOAE U3 ABUraTens;

.2 CHWXEHMe YPOBHS Macna B HaNopHOW LUucTepHe TypboHarHeTatenewm;

.3 MoBbllEeHWEe TeMnepaTypbl yNOPHOro noawnnHuKa, BCTPOEHHOro B ABUraTenb.

2.12.3 MecCTHble NOCTbl YMNpaBfeHUA [NaBHbIMW OBUraTensMuM AOMKHbl  ObiTb
o6opyaoBaHbl npubopamu B cooTBeTcTBumM ¢ 2.12.1.1 — 2.12.1.3, 2.12.1.7, 1 2.12.1.9 (npwu
NCMofb30BaHUN MHOW Cpefdbl, YEM LIMPKYNALMOHHOE Machno) u 4.2.5.3, a Takke npubopom gns
N3MepEHMs YacTOTbl BPaLLEHWsI KONEHYaToro Bana, a Npu Hanmumm pasodLwmnTenbHbIX MyqT
1 NpnbopoM Anst UAMEPEHNst YacToTbl BpaLleHnsa rpebHoro Bana.

MecTHble NocTbl yripasneHus rnaBHbIMY PpEBEPCUBHLIMW ABUraTeENAMU U ABUraTensmMun ¢
peBepc-peayKTopHbIMK NepegavyaMmy A0SMKHbl 06opyaoBaTbCA yKasaTensmMu HanpasreHus
BpaLeHnsa rpebHoro Bana.

2.12.4 MecTHble nocTbl ynpaBneHus BcnomoratenbHbix gsuratenen (cm. 1.1.1.5)
OOIMKHbI ObITb 060pygoBaHbl Npubopamn B cooTBetcTBuM ¢ 2.12.1.1 — 2.12.1.3, a Takke
NpnbopoM ANns U3MEPEHNs YacToTbl BpaLLEHMs KONeH4YaToro Bana.
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2.13 AEMN®EP KPYTUNbHbIX KONIEBAHUA, AHTUBUBPATOP

2.13.1  KoHcTpykuma gemndepa OOMmkHa npegycmaTpuBaTh BO3MOXHOCTb yaaneHus
BO3yxa Npu 3anosiHeHUn gemndepa Macnom Unmn CUIMKOHOBOM XNOKOCTbIO, @ KOHCTPYKLMS
CUMMKOHOBOIO AeMndepa — Takke 1 BO3MOXHOCTb B3TUSA NPOBG XXMAKOCTH.

2.13.2 Cmaska MpyXuHHbIX OeMndepoB [OMMKHA MNPOM3BOAUTLCS, Kak MpaBuIio,
OT CUCTEMbI LMPKYNSALNOHHOW CMa3sKku ABuraTens.

2.13.3 KoHCTpyKumna pemndpepa, YCTAHOBMEHHOrO Ha KOHLE KofieHyaToro Bana,
AOMMKHa obecneymBaTb BO3MOXHOCTb MPUCOEAMHEHUS K KoreH4YaTtoMy Bany npubopos ans
N3MepeHNa KPYTUNbHbIX kKonebaHun.

2.13.4 MpumeHeHne aemndepa OOIMKHO npon3BOANTLCA C yyeToMm
TpeboBaHui 8.8.3 — 8.8.5 vactu VII «MexaHun4yeckme yctaHoBkn» NMpasun PC/K.
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TPUTTIO>KEHUE |

OMPEQENEHME KO3®®ULMEHTOB KOHLIEHTPALIMKM HANPSXXEHWUIA B TANTENAX KONEHYATbLIX BAJIOB (CM. YT MAKO M53)
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TPUTTIOXKEHUWE 11

KO3®®ULUMEHTbI KOHLUEHTPALIUM HANPSDKEHUA N PACNPEQENEHUE HAMPSAXEHUNA HA KPAIO MACTIAHBIX OTBEPCTUN

v
\
olo)
o
X
—>
— >
d — guameTp
OTBEPCTUA

(CM. YT MAKO M53)
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TPUTTIOXKEHME I

PYKOBOLCTBO NO PACYETY KO9®DULMEHTOB KOHLEEHTPALIMU HANPAXXEHUN
B PAOWYCAX TANTENEW LWLEK KONEHYATbLIX BANTOB METO4OM KOHEYHbIX
ANEMEHTOB
(CM. YT MAKO M53)

CopepxaHue

1. O0Lwme nonoxeHus

2. TpeboBaHus kK mogenu

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 HaNPSHXKEHNN
3.  Cnyuvau HarpyxeHusi

3.1 Kpy4eHune

3.2  YucTtbin n3rnbd (YeTblipexToyeYHbIn n3rmo)
3.3 WM3rmb co cpe3om (TpexTo4veyHbI n3rnb)
3.3.1 Cnocob 1

3.3.2 Cnocob 2
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1. OBLWWIME NONIOXKEHUA

Llensto aHanusa asngeTtca onpegeneHne Koa@mUUNUEHTOB KOHLEHTPaUMWU HanpsKeHnun
(KKH) B rantensx koneHyaTtbix Banoe MK3 BmecTto aHanuTuyeckoro crnocoba. Bropon us
YNOMSIHYTbIX MEeTO[ OCHOBbIBAETCHA Ha 3AMMMPUYECKMX opMyrax, MOMyYEeHHbIX U3
pe3ynbTaTtoB TEH30METPUM PasfnNYHbIX (POPM KOMEH U, COOTBETCTBEHHO, NPUMEHEHME 3TUX
dopMyI orpaHMyYnBaeTCca nccrnegoBaHHbIMU hopMamMu.

KKH, paccuMtaHHble B COOTBETCTBMM C [MOSIOXEHUSAMM HACTOALLEro [OOKYMEHTA,
OonNpedensalTCs KakK OTHOLIEHME HanpsbkeHun, paccumTaHHbix MKDS, K HOMWHanbHbIM
HaNPsPKEHNAM, pacCYMTaHHbIM aHaNUTUYECKMM CNOCOOOM (B ranTensix paMoBbIX M LWATYHHbIX
week). [Npn ncnonb3oBaHMM B pamkax HacTosiwero metoda B 2.4 HACTOSLWEN YacTu unm
anbTepHaTUBHbLIX METOAOB, AN1A pacyeTa U3rnbaroLLmX 1 raBHbIX HaNPSXXeHWU Npy KpyveHun
paccunTbiBaOTCA HanpsixeHus no goH Musecy.

[daHHaa npouenypa, a Takke PYyKOBOACTBA MO OLEHKE, NPUMEHUMbI Kak K LerbHbIM
KoneH4yaTbIM Banam, Tak 1 K NoflyCoCTaBHbIM KOfNleHYaTbIM Banam (Kpome rantenen paMmoBbiX
Leek).

AHanua [oMmKeH npoBOAUTLCA B paMKax NUHENHO-YNPYroM KOHEeYHO-3NeMEHTHOMN
MoZenu, a BO BCEX CryyasX HarpyxeHusi crnegyeTt MNpUMEHSTb €OVHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

Pacyer KKH B MacnsHbiX OTBEpCTUSIX He SABNAeTCAa MNpeaMeToM pPacCMOTPEHMS
HaCTOALLEro NPUIOXKEHUS!.

PekomeHaoyeTcs nNpoBepsATb  3NEMEHTHYH  TOYHOCTb  MCMOSIb3yEMOrO0  KOHEYHO-
3NeMEeHTHOro pellaTtens, Hanpumep, NocpeacTBOM MOAENUPOBaAHUA NPOCTOM reoMeTpumn C
nocrneaylowmMm CpaBHEHUEM HamnpsbkeHur, nosiydyeHHbiX u3 MKD, ¢ pesynbtatamu
aHanUTUYecKoro pacyeTa Ansa YMcToro nsrnba n KpyveHus.

Bmecto MKO MOXeT Takke Mcnonb3oBaTbCs METOA rPaHUYHbIX S1IEMEHTOB.

2. TPEBOBAHUA K MOOENA

OcHoBHbIe pekomMeHAaunm 1 onyLLeHns Npy NOCTPOEHUN KOHEYHO-3IEMEHTHON MOAENN
npeacTaeneHbl B 2.1. 3akoHYeHHas Mo4enb JOSMKHA COOTBETCTBOBaTL TpeboBaHuam 2.3.

2.1 PekomeHpauum ans aneMeHTHON CeTKN

Utobbl 00ecneynTb KayecTBO CETKW, KOHEYHO-3MIEMEHTHYK MoAeNb AN OUEHKU
KO3 MPULMEHTOB KOHLEHTpauMn HanpsbkeHWn cnegyetr CcTpouTb B COOTBETCTBMM  CO
crneayrLWwmMmn pekoMeHgaunamun:

Mopgenb gormkHa onucbiBaTb OAWH MOSTHOLIEHHbIW KPMBOLLUM OT OCEBOW NMHUN OOHOO
pamMoBOro NOALWMNHUKA 4O OCEBOW NIMHUM COCEAHEr0 PaMOBOro NOALUMIMHUKA.

B6n13un rantenen ncnonb3ylTCcsa ANEMEHTbI Crneayowmnx TUMNoB:

10-y3noBble YeTbIpeXrpaHHble 3IEMEHTHI;

8-y3roBble WeCTUrpaHHbIe 3NIEMEHTDI;

20-y3noBble LWeCTUrpaHHbIe 3NIEMEHTHI.

Xapaktepuctnkm cetkm B obnactu paguycoB rantenen. Cnepywowme TpeboBaHuA
OencTeyloT B npegenax obnactn +£90° no oKpy>KHOCTM OT MAOCKOCTM KpUBOLLMNA:

MakcumanbHbIM pasmep anemMeHTa a = r/4 No BCeW rantenu, a Takke B HanpasfieHUu
Nno OKpyXHOCTWU. [lpu ucnonb3oBaHUM 20-y3rOBLIX LUECTUrPaHHbLIX 3NeMEeHTOB pasmMep
anemMeHTa B HarnpaefeHuM MO OKPY>KHOCTU MOXeT OblTb yBenunyeH Ao 5a. B cnyvae
MHOropaguycHou rantenu B kadecTBe r GepeTcsa MeCTHbI paguyc rantenu. (B cnyyae
NCNoNb30BaHWs 8-y3MoBbIX LUECTUTPAHHBLIX 3NEMEHTOB OHW AOSMKHbI ObITh eLle MeHbLIEero
pa3mMepa ansa COOTBETCTBUSA KPUTEPUSIM KayecTBa).

PekomeHgyemble pasmepbl 3NeMEHTOB B HaNpaBreHun ryobuHbl ranTenu:

TONLWMHA NePBOro Crnosi paBHa pasmMepy arneMeHTa a;
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TOMLWMHA BTOPOro CNos paBHa pasMepy anemeHTa 2a;

TOMLWMHA BTOPOro Crnos paBHa pasmepy afnemMeHTa 3d.

He meHee 6 anemMeHTOB B HanpaBfeHUN TOMLWMHbI LLEKN.

OctanbHas 4acTb KpuBowMna [ofmkHa obecneunmBaTb YMCIEHHYH YCTOMYMBOCTb
pewarens.

MpoTnBOBECHI AOMKHBI MOAENMPOBATLCA TOMBKO B Cryvae MX 3HAYMTENbHOro BAUSIHUSA
Ha o6LLYt0 XXeCTKOCTb KpuBOLLMNA.

MopgennpoBaHne MacnsiHbIX OTBEPCTUN He ABMNAETCA 06sa3aTenbHbIM, €CilnN UX BRUSIHUE
Ha 0OLLYI0 KECTKOCTb HE3HAUNTENBHO, a PacCTOsiHWE OO ranTtenu coctaensieT 6onee 2r (cm.
puc. 2.1).

CeepneHust 1 oTBepCTUsl, NpegHasHayYeHHble Ans obrerdyeHns KOHCTpyKuuK, cnegyet
MOAENMpoBaThb.

MpumeHeHne noamoaenen gonyckaetcsa npu cobniogeHnn TpedoBaHnii NporpaMmMHOro
obecnevenus (IMO).

Ilamynnaa weiika

Puc. 2.1.
PaccTosiHne mexay macnsHbIM OTBEPCTUEM U ranTenbio

2.2 MaTtepuan

B 2.4 HacTosLLen YacTn He paccMaTpUBalOTCS CBOMCTBA MaTepuarnos, Takme kak Mogynb
KOHra (E) n koacbdmumeHT lNyaccoHa (v). OAna aHanuza MKO atn napameTpbl matepmana
Heob6xoauMbI, NOCKONbKY CHavana paccynTbiBaloTCAa ynpyrve geopmaumm, a u3 HUX Yyepes
moaynbe HOHra un koapdpuumeHT [llyaccoHa paccuuTbiBaloTCA HanpsbkeHusi. Cnepyet
Ncnonb3oBaTb JOCTOBEPHbIE 3HAYEHNS CBOMCTB MaTepmanos finbo B3AThIE U3 AOKYMEHTaLuN,
nmnbo namMepeHHble Ha obpa3uax maTepuarnos.

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

2.3 Kputepun kauyectBa ayieMeHTHOMN CETKN

Ecnn wucnonb3yemas oanemeHTHass ceTka He COOTBETCTBYeT HM OOHOMY U3
HWKeYKa3aHHbIX KputepueB ans onpegenenus KKH B nccnegyemon obnactu, gomkeH 6uitb
NpoBeeH NOBTOPHLIN pacyeT C UCNONb30BaHMEM Bonee MenKom CeTKN.

2.3.1 Kputepuin rmaBHbIX HanpsiKeHUN.

KauecTBo ceTkn AOMKHO BbiTb MOATBEPXKOEHO MOCPEACTBOM NPOBEPKN COCTaABNANOLLEN
HanNpshKeHUs, HOpManbHOM K MOBEPXHOCTU paguyca rantenu. B wgeanbHoOM cnyyae Takoe
HanpshkeHne OO0SMKHO ObiTb paBHO Hyrto. [pu rmaBHbIX HaMPSPKEHUAX O1, O2 U O3 OOIDKHO
BbINOMHATLCS cneaytowee TpeboBarne: min(|oil, |02, |os]) < 0,03 max(|oil, |02, |o3])

2.3.2 Kputepun ocpeaHeHHOCTU/HEOCPEAHEHHOCTU HanpsiXKeHUN.

[laHHbIN KPUTEPUIA OCHOBLIBAETCS HA OTCNEXMBAHUN HEOOHOPOLHOCTEN B HANPSHKEHUSX,
onpegenaemblX Ha anemMeHTax rantenu npu pacyete KKH:
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HeoCpedHEHHbIE Y3rOBble HaMpsiKeHUs, pacCYUTbIBAEMbIE Ha KaXOOM 3fieMeHTe,
COEUHEHHOM C TeM UMW UHbIM Y3MOM, AOMMKHbI OTNMYaTbCca MeHee YyeM Ha 5 % o1 100 %
OCpefHEHHOro y3roBOro HanpshKeHst Ha 3TOM yarne B uccriegyemon obnactu.

3. CNYYAUN HATPYXEHUA

Mpn onpegeneHun KKH B3ameH aHanutnyeckoro cnocoba, onucbiBaemoro B 2.4
HacToAWEeN 4YacTu, pacyeTbl AOSMKHbl ObiTb BbIMOMHEHbI ANS  Cregylwmx Ccryvyaes
Harpy>XeHus;

3.1 KpyueHue

Mo aHanormm C  uCMbITaHUAMM, NPOBOAUMBLIMKM  Hay4HO-NPOU3BOACTBEHHbLIM
O6veguHeHnem no [OBC (FVV), KOHCTpykuusa nogBepraeTcs BO3OENCTBUO  YUCTbIM
KpyyeHnem. [ledhopmaums TopueBbIX MOBEPXHOCTEN MOAENN NoAaBNAeTCs.

KpyTawmm MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCW KorieH4YaToro sana. 91oT
y3en paboTaeT Kak rnaBHbIA y3en C LWEeCTb CTeneHsaMu cBobOabl U XXECTKO COeaUHEH C
oCTanbHbIMK y3riaMun TOPLLEBOM MOBEPXHOCTW.

Takune rpaHuMYHbIE YCIOBUS U YCITOBUSI HArpy>XeHUs NpUMEHNMbI KaK ans psigHbiX, Tak n
V-00pasHbix ABuratenen.

y MHoroTouye4Hoe

orpaHuyeHue: Bee yans!
; nonepeYyHoro cevyeHus
X XECTKO COefIMHEHbI C
UeHTpanbHbIM (rNaBHbIM)

Y3rioMm.

Ymwne

Harpyaka:
KpyTAwwmit MoMeHT
o || T npunaraercs K
]
sinian

UeHTpanbHoOMy
csobofbl BO BCEX

yany.
.
| " '
y3nax nonHocTbio 4_——i———ﬂ |
orpaHuyeHbl
'
1

-

Ocesasi nUHUA
waryHa

MpaHu4HbIe
ycnosus:
Bce crenenu

Uxyz=0 ' | Ls

Puc. 3.1.
['paHn4YHbIE YCITOBUSA U YCITOBUS HArpyXXeHus Ansi Cry4vas Harpy>XeHus KpyyeHnem

[ns Bcex y3rnoB B rantensix pamMoOBbIX M LUATYHHbIX LUEEK ONpeaensitoTcsl rnaBHble
HanpsKeHUs!, a 3KBMBANEHTHOE HanpsKeHne KpyYeHUsi paccunTbiBaeTcsl No oopmyre:

Toxs. = Max (|0y-03|/2, |02~ 03|/2,|01- 03]/2)

MakcumanbHoe 3HayeHue, bepylieeca ana nocneaytowero pacyeta KKH, coctasnser:
AT = Togp,a/TN

Br = T:—)KB.,BJ/TN

roe Ty — HOMUHAmNbHOE HanpsbkeHue Kpy4YeHus B LUATyHHOW M pamMoBOM Leike cornacHo 2.4.5.1
HacTosLen YacTu Npu KpyTALwemM MOMeHTe T:
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oy =T/W,

3.2 Yuctbinn n3rnd (YeTbipexToveUHbIN N3rno)

Mo aHanormm ¢ ucCnblITaHUsAMK, NpoBoAMMbIMM FVV, KOHCTPYyKUMSA noaBepraeTcs
BO3OENCTBMIO 4YnUCTbIM  u3rmbom. [edopmaumsa TOpLEBbLIX MNOBEPXHOCTEW MOAENU
nogaenseTcs.

N3rmbarowimii MOMEHT npunaraeTcsa K LeHTpanbHOMY y3fny Ha OCU KOneH4aToro Bana.
OT0T y3en paboTaeT Kak rnaBHbIN Y3€n C LWECTbO CTENEHsIMIN CBOOOAbI 1 KECTKO COEAMHEH C
ocTarbHbIMY y3namMn TOpLEeBOW NOBEPXHOCTMW.

Takne rpaHn4YHbIe YCIOBUSI N YCNOBUST HArpyXeHNs NPUMEHUMbI Kak Ania psagHbIX, Tak u
V-00pasHbix ABuratenen.

Bce cTeneHu - 2
csoboabl BO BCeX

yanax nonHocTbio N

orpaHuyeHbl l L3

Uxy.z=0 o1

y MHoroTo4eyHoe
; orpaHudeHue: Bee yanol
NoNepeyHoro ceyeHus
I KECTKO CoefiuHeHb! C
X UEeHTpanbHbIM (rnaBHbIM)
$ yanom.
z
- b - - -
L]
h | |
V7
Z
7 . .
7/ ! Harpyska:
Z - Mnockuit narné
? — ek o § -t - MOMeHTOM M,
7_/ S g npunaraembim K
7 4 I =] l LeHTpanbHoMy
% g2 yany.
7 ] § | M
./// [e] 1
L]
Hynl, -; I
- ]
'
L | l |
MpaHuyHbIe - l
ycrnoBus: | | L '
L]
|

i A—

Puc. 3.2.
['paHnYHbIE YCNOBKS 1 YCMNOBUS HArpyXeHWs Ansi Crydas HarpyXeHusi YUCTbIM N3rnbom

[nsa Bcex y3noB B rantensix paMoBbIX U LWATYHHbIX LLUEEK ONpeaensanTCs 9KBUBAIEHTHbIE
HanpsbkeHnsa no ¢oH Musecy a,,, . Hanbonblee 3HavyeHme ncnonb3yeTca ana pacyeta KKH
no cnegyowum opmyram:

aB = O-SKB.,(X/O-N
BB = O-SKB.B'/O-N

HomurHanbHoe HanpsKeHne gy paccunTbiBaeTCcs cornacHo 2.4.4.2 HacTosLWwen YacTtn npu
n3rnbarowem MmomeHTe M no criegyrowien popmyne:

Oy = M/Wequ

3.3 MN3rn6 co cpe3om (TpexToyeyHbln U3ruo)

[aHHbIn cnyyan HarpyxeHus paccdmtbiBaeTca Ans onpegeneHunsa KKH ana yucrton
rnonepeyHon (paguarnsHon) cunbl B, AEMCTBYIOLWEN Ha ranTerl PaMOBON LLIEKM.

Mo aHanormm C ucChbITaHMAMM, MpPoBOAMMbIMM FVV, KOHCTPyKUMS noaBepraeTcs
BO3AENCTBUIO TpexXToveyHbiM wu3rnbom. [edopmauma oboux ToOpLeBbiX MNOBEPXHOCTEN
mMoZenu nogaensieTcs. Bce y3nbl XecTKo coeaumHeHbl C LeHTparbHbIM Yy310M; rpaHUYHbIe
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YCrOBMSI NPUMEHSIIOTCS K LLEeHTPanbHbIM y3nam. OTW y3nbl BbICTYNaOT B POSM IMaBHbIX Y3/10B
1 nmMetoT 6 cTeneHen csoboabl.

Cuna npuknagbiBaeTca K LLleHTpanbHOMY Y3y, pacrnonoXeHHOMY Ha LLaTYHHOW LWeNKe Ha
OCEBOM NNHUK WIATyHa. OTOT y3€en coeguMHEH CO BCEMM OCTallbHbIMU y3ramu nonepevHoro
CeYeHUns WwaTyHHOW Wwenkn. edopmauunm nonepevyHoro cevyeHunst He NogaBnsalTCS.

Takune rpaHuYHbIE YCIOBUSA U YCITOBUS Harpy>XeHnsa npuMeHnMbl Kak ans psigHbiX, Tak n
V-ob6pasHbix gBuratenen. Ona gesuratenen ¢ V-ob6pasHbiM pacnosioKEeHUEM LMNUHOPOB
MOXeT MOOEeNnMpPoBaTbLCS TONbKO O4HA cuna, nepedaeaemas WaTtyHoMm. Vicnonb3oBaHne aAByX
CWN OT LWaTYHOB He NMpuBeaeT K 3Ha4YUTENbHOMY U3MeHeH o 3HadeHnn KKH.

IpaHnyHbIe YCnoBUs:
CmelueHve no ocu z
OrpaHuuyeHo ANs rasHoro

Harpyska: Cuna Fse
npunaraeTcs K
LeHTpanbHOMY yany Ha

y 0CeBOW NUHWM LaTyHa y3na, u; =0;
uy, u,n @ # 0 (ocesble,
BEPTUKaNbHLIE CMELLEHUA U
X ™ rJ] BpalieHusa He orpaHuyeHsb!)
4
L
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= ==fr T - MHoroTo4eyHoe
: : 1 ] orpaHuyeHue:
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-] b —— E -t -t (rnasHbIM) yanoMm.
o
T [T 1N
= £
FpaHu4HbIe ' s g
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ﬁ?:;?ﬁ;’.’ﬁ,.m” n , l ” \ I CMeLUeHnsa no ocam
Uiyr=0: . ¥ W Z ANg rnasHoro
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Pwuc. 3.3.

[paHn4yHbIE YCInoBUA N YCITOBUA HaArpyxXeHua angd cnyyaa Tpexto4eyHoro narnba npu paaHom asurartene

Puc. 3.4.
MpunoxeHne Harpysku B cny4vae psigHoro V-oGpasHoro asuraTtensi

PaccuuTbiBaeTCca MakcumaribHoe 9KBUBaANeHTHoe HanpsbkeHne no ¢oH Musecy o;p B
rantenun pamoson wenkn. KKH gns rantenn pamoBon Wwerkn moxeT ObiTb onpeaeneH AByms
OMUCaHHbLIMWN HUXe crocobamu.
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3.3.1 Cnoco6 1

[aHHbI cnocob aHanorndeH metoauke, ucnonbaytollencs B FVV. PesynbTtaTthl pacyeTa
TPEXTOYEYHOIO U YETbIPEXTOYEYHOIO U3rnba codeTaloTcs creayrLwmm obpasom:

03p = 0n3pBe + 0g3pBo

roe: o3p — cornacHo pacyety MK3;
Oyzp — HOMMHanbHOe W3rMOHOE HampsKeHUe B LEHTpe LUeKW, BO3HUKalLee BCreacTBue
BO34eNCTBUA cunbl F;p [H], npyknagbiBaemor No 0CEBOM NIMHWMM OAHHOTO LIaTyHa (CM.
puc. 3.4);
Bosp = cormacHo 3.2;

0g3p = Qszp /(BW),

rae  Qzp — pagmanbHas (cpesarollas) cuna Ha Leke, BO3HMKaloLWen B pesynbTaTe AenCTBUS
cunbl F3p [H], npuknagbiBaemon No OCEBOW MUHWMM OAHHOrO LaTtyHa (CM. Takke
puc. 2.4.4.1-1 n 2.4.4.1-2 HacToSLLEN YacTw).

3.3.2 Cnoco6 2

HaHHbin cnoco® He aHanoruveH meToauke, ucnonbaytowenca B FVV. B crtatuyecku
onpeaeneHHon CucCTemMe C OA4HMM KPUBOLLMMOM Ha ABYX NOALWIMMHUKAX U3rnbatowmnin MOMEHT
n paguanbHas (cpesatowas) curna nponopumoHanbHbl. Moatomy KKH rantenn pamoBon
Wenkn MOoXeT ObiTb HangeH HenoCpeACTBEHHbIM KOHEYHO-3MIEMEHTHbIM — pacyeToMm
TPEexTo4eyHoro marnba.

KKH paccuntbiBaeTca no cneaytowen opmyne:

BBQ = 03p/0n3p

O60o3HayeHns cm. B 3.3.1.

Mpn ncnonb3oBaHUKM 3TOrO MeToda onpederieHMe paguanbHOM CUMbl U HaMpPsSPKEHUS
cornacHo rnaee 2.4 HacTosLllen YacTu CTaHOBUTCA U3ObLITOYHBIM. TOorga paccynTbiBaeTcs
nepemeHHoe n3rnbHoe HanpsikeHne B ranTtenu paMmoBOM LWenKn cornacHo 2.4.4.3 rnaebl 2.4
HacTosLLEen YacTu No cnegywowen dpopmyne:

0gc = t|BroOrFN|
[aHHbIn MeToq He NpUMEHSAETCA K ranTenu WwaTtyHHon werkun, n takon KKH He pgomxkeH

MCNonb30BaTbCA B paMKax MeToOOoB pacyeTa, OTIIMYHbIX O TeX, B KOTOPbIX npeanonaraetcA
Hannyne ctaTtn4eckun onpe/:l,eneHHon CUCTEMDI (KaK B ﬁ HacTosLLEeN qacm).
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TMPUTIOXKEHWE IV

PYKOBOACTBO MO OLIEHKE PE3Y/IbTATOB UCIMbITAHUMA HA YCTAJTIOCTHYIO

NMPOYHOCTb (CM. YT MAKO M53)

CopepxaHue

1. BeepneHune

1.1 WcnbiTaHua manbix ob6pasuos

1.2 WcnblTaHMe NonHOpasMepHOro KpmeoLumna

2. OueHka pe3ynbTaToB MUCMbITaHUN

2.1 [lpuvHUMnbI

2.2 CryneH4aTbIh MeTOA

2.3 MogndumumpoBaHHbIN CTyNeHYaTbIn MeToA

2.4 Pacuet BbIGOPOYHOro CpeaHero 1 CTaH4apTHOro OTKIIOHEHUS
2.5 [JoBepuTenbHbI MHTEPBAN AN CPeAHEro npeaena ycranocTtu
2.6 [oBepuTernbHbIN MHTEPBAN 4S9 CTaHAAPTHOrO OTKIIOHEHMS

3. McnbiTaHns manbix obpasuos

3.1 OnpeaeneHne n3rmbHOM ycTanocTHOM NPOYHOCTU

3.2 OnpepeneHune KpyTUITbHOW YCTanoCcTHOW NPOYHOCTH

3.3 [poumne mecTta otOopa 06pasLoB

3.4 ConocraeneHue pesynbTaToB UCMbITAHWUI

4, lMonHopa3mepHble UCMbITaHUSA

4.1 Twgpasnuyeckas nynbcaums

4.2 Pe30oHaHCHbIN CTeHA

4.3 Vcnonb3oBaHue pe3ynbTaToB Y MPUEMITIEMOCTb KONEHYaTOro Bana
5. lMpyMeHeHne UMEIOLLMXCS pe3ynbTaToB K aHanormyHbIM KorieH4aTbiM Banam
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1. BBEAEHUE

McnblTaHns Ha yCTanoCTHYO NPOYHOCTb MOXHO pas3fenuTb Ha ABE OCHOBHbIX rpynmbl:
UCNbITaHNA MarnbiX 00pas3uoB U MCMbITAHMSA MOMIHOPA3MEPHbLIX KPUBOLIMMNOB. WcnbiTaHus
MOryT MPOBOAUTLCA CTyneH4yaTbiM CnocobomM unv MoaudUUMPOBAHHBIM CTyNeH4YaTbIM
crnocobom. Takke MOryT UCNoSib30BaTbCHA MHbIE CTaTUCTUYECKNE METOAbI OLIEHKMN.

1.1 UcnbiTaHnAa manbix o6pa3uoB

[na koneH4aTbiX BanoB c rantenamn 6e3 NoBEepXHOCTHOIO YNPOYHEHUS yCTanocTHas
NPOYHOCTb MOXET BbITb onpeferneHa NOCPeacTBOM UCMbITaHM MarnbiX o6pasuoB, B3ATbIX
OT NOSIHOPa3MEPHOro KpPMBOLUMMA, OAHAKO 3TOT CMOCO6 He AOSMKEH NPUMEHATLCA B Cry4ae,
ecnum cocegHve c rantenamm obnactm MMET MOBEPXHOCTHOE YMPOYHEeHWe, co3garoliee
OCTaTOYHble HanNpsXXeHWs B rantensx.

Oco6eHHOCTLIO TaKMX UCMbITAHWUIA SIBNSIETCA BO3MOXHOCTb WM3rOTOBMEHUS LOCTaTOYHO
Gonblworo konmuMyectBa o06pasuUoB AN MNPOBEOEHUS  UCMbITaHMKW C  PasfnUyYHbIMK
KoappmumeHTamn acuMMETPUN LUKNa HanpsXkeHnn R 1 B pasnuyHbIX pexXmMMax HarpyxxeHus
(oceBoe, n3rMbHoe, KPYyTUIbHOE), C Hagpe3oMm unu 6e3 Hero Ansd OLUEHKM XapaKTepUCTUKK
NCNONb3yeMbIX MaTepMarnoB B YCNOBUSIX MHOIOOCHOMO HarpyXeHusi.

1.2 UcnbiTaHMe nosiHopa3MepHOro KpuBowuna

B cnyyae koneHyaTbix BanoB C MOBEPXHOCTHbIM YNPOYHEHNEM YCTanNoCcTHasi MPOYHOCTb
MOXeT OblTb onpeaeneHa TOMbKO NOCPEACTBOM MCMbITaHWUS NOMHOPA3MEPHbIX KPUBOLLMMOB.
B cnyyae 3- n 4-todeyHoro u3rmba Harpyska MOXET npunaratbCa nNpu MNOMOLUN
rmapaBnMyecknx MNpuBOAOB NMBO MNpu nomowiM BO3GyauTENnd Ha pPe30HaAHCHOM CTeHae,
MO3BOSIAIOLLMM NPOU3BOANTL UCMbITAHUS C KOAPPULNEHTOM aCUMMETPUN LiMKINA HAaNpPs>KeHN
R = —1.

2. OLEHKA PE3YJIbTATOB UCMNbITAHUA

2.1 MpuyHUMNbI

Mepen npoBedeHMEM WUCNbITAHMM Ha YCTanOCTHYK MPOYHOCTb KOfeHyaTbid Ban
HeobxoauMMO NpPOBEpUTL B COOTBETCTBUM C MpoLedypaMn KOHTPONSA KadecTBa, BKMYas
COOTBETCTBME XMMUYECKOrO COCTaBa Martepuarna, ero MexaHuW4ecKMx CBOWCTB, TBEpAOCTU
NMOBEPXHOCTU, FMYyOUHBI U MPOTAXKEHHOCTM YNPOYHEHUS, KayecTBa 06paboTkM NOBEPXHOCTEN
LUEeK.

O6pa3subl Onst MCNbITaHUW OOMMKHbI ObITb MOArOTOBIIEHbI TakMM 00pa3om, 4TOObI
oTpaXaTb «HWKHIOI 4YacTb» AuanasoHa npuemsniemMblX 3HayYeHud — B YaCTHOCTW, Anis
KoneH4yaTbiX BanoB C WMHAYKUMOHHOW 3aKasrikon 3TO O3HayaeT MWHMMAaribHO LOMNyCKaemyto
rNyobuHy yNpoOYHEHUS, MUHUMAabHas NPOTSHXKEHHOCTb 30HbI YIPOYHEHMS Ha ranTenu n T. n. B
NPOTMBHOM Cllyyae cpefHue pesyrnbTaTbl UCNbITaHUN Heobxoanmo ByaeT CKOPPEKTMPOBATL C
y4eTOM JOBEPUTENBHOrO MHTEPBAna: ANA CpeaHero n Ans CTaH4apTHOIO OTKITOHEHUSI MOXET
ObITb B3AT MHTEPBaN ¢ AOBEPUTENBHON BEPOATHOCTHIO 90 %.

Mpn ncnonb3oBaHMM B pamKax rmasbl 2.4 HACTOSLLEN 4acTu pe3ynbTaToB UCMbITAHWN
cneayeT NpoBepuTb U y6eanTbCsi, YUTO OHM COOTBETCTBYIOT CPeAHEN YCTAaNOCTHON MPOYHOCTH,
c yvyetoM wunm 6e3 y4yeTa YyKalaHHONO Bble WHTEpBana C [AOBEPUTENbHOWN
BepoATHOCTbIO 90 %. CTaHgapTHOE OTKNOHEHWE LOMKHO OnpeaenaTbCs C yHeToM nHTepsana
ana poseputenbHon BepoATHocTM 90 %. lMNpwu aTom pesynbTaT, KOTopbii OyaeT B3AT B
KayecTBe YyCTarnoCTHOM NPO4YHOCTH, OyaeT paBeH cpegHeMy 3HaYEeHUI0 YCTarioCTHOM
NPOYHOCTN MUHYC OLHO CTaHAAPTHOE OTKIOHEHME.

Ecnu oueHka npoBoautCca Ons onpedeneHns OTHOLEHUA MeXay MexXaHUYeCKMMn
CBOMCTBaMW MaTepuana npu cTaTMY4eckoM Harpy>eHun n yCTanoCTHOW MPOYHOCTbIO, Takoe
COOTHOLLEHNEe [OIPKHO OCHOBbIBATbCA Ha (PaKTUYECKUX (T.€. U3MEPEHHbIX) MeXaHUYeCcKnx
CBOWNCTBAXx, a HE Ha YCTaHOBMEHHbIX MUHUMAarbHbIX 3HA4YEHMAX 3TUX CBOWCTB.
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MeToauvka pacyeTa, NnpeacTaBneHHas B 2.4, NPUMEHSIETCS Kak NS CTyneH4YaToro, Tak 1
ANa MoanUMpoOBaHHOrO CTyNeH4YaToro MeToAaa.

2.2 CtyneH4aTbI MeTOL

Mpn NpyMeHeHMM CTyrneH4yaToro mMetToda B NepBoM obpasue co3gaeTcs HanpsixeHue,
COOTBETCTBYIOLLIEE CpedHEN OXuaaemon YCTanoCTHOM MnpodHocTM. Ecnu  obGpaseu
BblaepxuaeT 107 uUMKIOB, €ro OTKNaAblBalT, a Ans cnepytolero obpasua cosgatoT
HanpsPkeHne Ha ogHy CTyneHb Bbilwe npeablayLliero, T.e. nocne Kaxaoro obpasua, ycnewHo
npowlewero ucnolTaHne, Bcerga naeT cnegylownn, B KOTOPOM CO30aeTCA HanpshkeHne Ha
OOHY CTyneHb Bbiwe. [pyn 3TOM Mexay CTyneHsiMy npupallieHme HanpsKeHns HanpshkeHve
noabupaoT Takum obpa3om, 4YTOObI OTKIIOHEHME COOTBETCTBOBANO OXMOAEMOMY YPOBHIO
CTaHOapTHOrO OTKIMOHEHUS.

Ecnun o6paseu paspyliaeTcs 4o npoxoxaeHus 107 LuKnoBs, To pUKCUPYHOT oTpaboTaHHoe
KONMYeCTBO LIMKIOB, a B crieaytowem obpasLe co3qatoT HanpskeHne Ha Of4HY CTyMNeHb Huke
npeablgyuiero. Mpy 3aToM, cymMmMa HeycnewHo U yCrnewHo 3aBepLUeHHbIX UCMbITaHWA paBHa
Konu4yecTtsy o6pasLoB.

MepBOHaYanbHbIN CTyNeHYaTbIi METOA NPUMEHMM TOSBbKO B Criydae Hannyms 6onbLIoro
KonnyectBa o6pasLoB, MOCKOMbKY ANs AOCTUXKEHMS LOCTaTOMHOM TOYHOCTM pesynbTaTa
NCMbITAaHUN HEOBXOANMO MCNONb30BaHME OKoMNo 25 o6pasos.

2.3 MoaudunumpoBaHHbIN CTyNeHYaTbIn MeTo

Mpn npumMeHeHMn MoAMPUUMPOBAHHOIO CTyneH4YaToro Metoga B nepBoM obGpasue
CO3[aeTca HanpsbkeHue, KOTOpoe, BEepOsiTHEE BCEro, OKaXeTCA 3aMeTHO HWXKe cpegHewn
ycTanocTHow npovHocTu. Korga aToT o6pasel ycneluHo nponaeTt 107 uMKNoB HarpyxeHus, B
HEM e CO3JaeTCsl HanpshKeHWe Ha OAHy CTyneHb Bbilwe npeabigyuiero. [Npu aTtom mexay
CTYMEHAMMN npupaLLeHne HanpshkeHus LOMMKHO noabupaTtbea Takum obpasom, 4TOObI
COOTBETCTBOBATb  OXMOAEMOMY  YPOBHIO  CTaHAApTHOro  OTKMNoHeHus.  [lpouecc
MOCTYNEeHYaToro yBENUYEHUs Harpy3ku npogorkaetcs ¢ obpasuom OO ero paspyLlueHus.
Mocne ero paspylweHus, B criegylolleM obpasLe co3agaeTcs HanpsbkeHne no MeHbLUen Mepe
Ha 2 CTyMNeHW HUXe TOro, NP1 KOTOPOM MPOM3OLLNO pa3pyLueHne npeablayliero obpasua.

B pamkax aToro nogxoga KOnmM4ecTBO HEYCMELLHO U YCNEeLHO 3aBepLUEHHbIX UCMbITaHWI
(cunTas No HamBbICLLEMY YPOBHIO HaMNpsXKeHWU, Npu KOTOpoM o6pasel ycnewHo npoten 107
LMKNoB) 06bI4HO paBHO Yncny obpasLoB.

PesynbTaT, NONyYeHHbIN MO UToram UCrbITaHUN N0 MOAUMULMPOBAHHOMY CTYNeH4YaToMy
MeToady, crneayeT MCMNonb30oBaTb C OCTOPOXHOCTbI, MOCKONbKY €CTb BEPOSATHOCTb, YTO
NnocTyneH4yaToe YBENMYEHUE Harpy3kum Ha obpasel, 0COOeHHO npu BONbLIOM CpPeAHEM
HanpsPKeHUN, MeeT CBONCTBO yBENNYMBATL Npeaen ycTanocTu, XoTa aToT adpdekT obydeHms
MEHee BblpaXXeH B Cry4vae MChbiTaHui 00pasLoB BbICOKOMPOYHbIX CTanen ¢ npeaenom
npo4HocTun 6onee 800 Mla.

Mpn HeobxoaMMOCTM pacyeTa LOBEPUTENbHOrO MHTEpBana MUHUMaNbHOE KONUMYECTBO
ncnbITbiIBaeMbIX 00pa3uoB cocTaBnsieT 3 LWT.

2.4 PacuyeT BbIGOPOYHOro cpeaHero U CTaHAapTHOrO OTKITIOHeHUSA

[anee npegcraeneH npumep ucnbiTaHui gna 5 kpusowwunos. [Mpy MCNOMb30BaHUK
MOAMMULMPOBAHHOIO CTyneH4yaToro Metoga n Mmetoga oueHkm [iukcoHa n Myaa konnyectso
o6pasuoB paBHsieTca 10, T.e. 5 ycnewHbiX U 5 HeycneLHbIX pe3ynbTaToB:

Konuyecmeo obpasyos n = 10

Kpome TOro, AOaHHbiM MeTO4 NoapasgenseTca Ha [[Ba Buaa CO  Crneayrolmmn
peaynbTaTtaMn UCMNbITaHWIA:

MeHnee yacmbili pe3ynbmam — HeycrnewHbil C = 1

MeHee yacmbiti pe3ynbmam — ycrieWwHbit C = 2

B pamkax paHHOro meToda WCMOMb3YKTCSA TOMbKO MeHee 4acTble pe3ynbTaThbl
NCNbITAaHUI, T.€. ECNN HeyCneLHbIX pe3ynbTaToB 6orblue, YEM YCMeLUHbIX, TO UCMOoNb3yeTcs
KONMMYEeCTBO YCNELLHbIX Pe3ynbTaToB, 1 HA06OPOT.
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Mpn wncnonb3oBaHMM  MOAUMULMPOBAHHOIO  CTYMEH4YaToro MeToda  KONMU4ecTBO
YCMNELUHbIX M HeYCNEeLHbIX pe3ynbTaToB 06bIMHO oamMHakoBo. O4HaKo UCMbITaHUst MOTYT ObITb
N Heyda4yHbIMKW, Hanpumep, KONMYECTBO YCMEeWHbIX Pe3ynbTaTOB MOXET ObiTb MeHbLue
KOnmMyecTBa HeyCneLLHbIX pe3ynbTaToB, ecrnv obpasel, C Hanps>KeHNeM Ha [iBe CTYNEHU HUXe,
4yeM B NpeapiayLemM (HeycnewHom) crny4dae, paspyluaeTcs cpasy xe. C apyron CTOPOHbI, ecnu
Takoe HeOoXuAaHHOoe NpexaeBpeMeHHOoe paspylleHue MNpoucxoauT Mocne OTHOCUTENbHO
BOMbLIOro Yncna UUKINoB, TO YPOBEHb HaMNpPshXeHUs HWXKe LaHHOr0 MOXHO onpefenvTb Kak
YCMELLHbIN.

Mogxon OukcoHa u Myga, BbiBEAEHHbIM U3 TEOPMM MaKCMManbHOro npasgononobus
(koTopbIN Takke MoOXeT ObITb MCNONb30BaH, OCOOGEHHO B XO4Ee MCMbITaHMN C HebonbWKM
KonmnyectBoM 06pasLoB), MO3BOMSET OMNpedenuTb HEKOTopble MPOoCTble MNPUBMAMXKEHHbIE
ypaBHEHUs1 Ons  pacyeTta BblIOOPOYHOro CpegHero W CTaHAApPTHOrO  OTKMOHEHMS Mo
pesynbTataM WCMNbITaHUS CTyneH4yaTbiM MeTogoM. BbibopoyHoe cpegHee MoOXeT ObiTb
paccynTaHo no opmyne:

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

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

CTaHpapTHOE OTKITOHEHNE MOXET BbITb onpeaeneHo no gopmyrne

2
s =1,62d (“5—+0,029)
roe: Sq0 — CaMblii HA3KUIA YPOBEHb HaNPsKEHWS ANs MEeHee YacToro ucxoaa
d — CTyneHb HanpshKeHusi
F = Xfi
A= ZXi-fi
B = ZXi®-fi
i — HOMep YPOBHS HaMpsHKEHUS
fi — xonuyecTBO 06Pa3LOB Ha YPOBHE HaNPsSXXeHUs i

dopmyna ana pacyeTa CTaHOAPTHOIO OTKIMOHEHUS! SIBNSIETCS NPUGNMKEHHON U MOXET
NPUMEHSATLCS NpK

F_A2
2> 031055 <d < 15s

Ecnu HM ogHO 13 3TKUX YCNOBWUI HEe BLIMNOSHSETCS, CriegyeT pacCMOTPETb BO3MOXHOCTb
BbINOSIHEHNSI MOBTOPHOIO MCMbITAHWUS CTyneH4YaTbiM MeToAoM nmMbo ANns HageXHOCTH
3HAYUTENbHO YBENMYUTD BENNYMHY CTaHOAPTHOrO OTKIOHEHMS.

Ecnu BennunHa ctynenn d 3HaumTenbHO 6onblue CTaHAapTHOrO OTKNOHEHUS s, AaHHas
MeToauKa NPWBOAMT K MEHbLUeMY CTaHOapTHOMY OTKIIOHEHWIO UM HEMHOro OGornbluemy
BbIOOPOYHOMY CpedHeMy, HeXenu Korga pasHuua Mexay CTYNeHbld M CTaHAapTHbIM
OTKINOHEHMEM OTHOCUTENBHO mMana. CoOTBETCTBEHHO, ecnum BENMYMHa
CTYNeHn d 3HaYNTENbHO MEHbLUE CTAHOAPTHOro OTKMOHEHUS s, TO JaHHas MeToauka gaeT
Gornbluee CTaHgAPTHOE OTKINOHEHME U HEMHOrO MeHbLUee BbiIBOpoYHOE cpeaHee.

2.5 [JoBepuTenbHbIA MHTEPBAaN AN cpeaHero npeaena ycranocTtu

Mpy NOBTOPHOM MPOBEAEHUN UCMbITAHWA Ha YCTanOCTHY MPOYHOCTb CTyNeH4YaTbiM
MeToaoM BbIOOpOYHOE cpedHee M CTaHOapTHOe OTKNoHeHue OyayT, BeposiTHee BCEro,
oTnu4atbCa  OT nNpeablgywiero  ucnbitTaHnda. [loaTomy 3a  cyeT  MCMNOMb30BaHUSA
OOBEPUTENBHOIO UMHTEpBana Ans BblIOOPOYHOro cpegHero Heobxogumo obecneunTb, C
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3a0aHHbIM YPOBHEM YBEPEHHOCTW, 4YTOObI 3HAYEHWUsl, MOMyYEHHblE NPWU MOBTOPHbIX
ncnbiTaHusax, 6binm Boile BbIOpaHHOro npeaena yctanocTy.

N3BEeCTHO, 4TO OOBEPUTENbHLIN MHTEPBaN A51s BbIOOPOYHOro cpegHero ¢ HeM3BEeCTHOMN
aucniepcnen umeeT t-pacnpegeneHue (pacnpegeneHue CTblogeHTa), CUMMETPUYHOE
OTHOCUTENBHO CPELHETO.

JloBepuTenbHblfi ypoBeHb, OOBIYHO HCIOAB3YEMBIH 7151

T oTIpe/ieNieHHs BLIOOPOTHOTO Cpe/iHero, cocTapser 90 %, T.e.

V4 e 90 % BbHIOOPOUHBIX CPEIHHX, MONYUCHHBIX B pE3VIBTATE

¥ N\ MOBTOPHBLIX HCTILITAHHH, OYIyT Bbillle 3HAYCHHS, PAcCUHTAH-

a HOTO TpH BEIOPaHHOM JOBepHTENBHOM ypopHe. Ha prcyHke

\1 [OKA3AHO 3HAYEHHe ¢ JUIA JIOBEPHTEILHOIO HHTEPBAJA
] == (1 —a)-100 % ans BLIGOPOYHOTO CpeaHero.

Puc. 2.5.
PacnpeneneHune CtblogeHTa

Ecnn S, sBnseTca aMnupuMyeckum cpegHuMm, a s — 3MNUPUYECKUM CTaHOAPTHBIM
OTKINOHEHMEM AN1s NocrneaoBaTeNbHOCTM U3 n 06pasLoB, B KOTOPOW 3HAYEHUSI MEPEMEHHbIX
pacnpegeneHbl HOPManbHO C HEW3BECTHbIM BbIGOPOYHLIM CPEOHUM U HEU3BECTHOM
ancnepcuen, goseputenbHbli MHTepBan (1- a)-100 % anga cpeaHero paBeH:

P(Sa_ta,n—l : 5/\/H < SaX%) =1-a

MonyymBLUMINCA AOBEPUTENBHbBIN MHTEPBAN CUMMETPUYEH OTHOCUTENBHO AMMUPUYECKOTO
cpedHero BbIOOPOYHbIX 3HAYEHN, a HXKHUI Npedent MOXXHO HanTu no dopMmyre:

SaX% = Sa_ta, n-1° 5/‘/7_1

YTO SABMSAETCS CpPedHMM MpeaenomM YCTanocTu (COBOKYMHOE 3HaveHue), MO KOTOpOMYy
MO>XHO ONpPeAennTb COKPaLLIEHHbIV Npeaen yCTanocTu, y4nTbIBaOLWMA Npeaerbl BEPOSATHOCTH
paspyLUeHns.

2.6 [JoBepuTenbHbIA MHTEPBaN ANsl CTAaHAAPTHOINO OTKITIOHEHUA

[oBeputenbHbI MHTEpBanN 4518 QMcnepcumn HopMarnbHOW Cry4yanHon NnepemMeHHoOn nmeet
pacnpegeneHune xu-kBagpar ¢ n—1 cteneHsmmn cBobogbl.

JlOBepUTEIbHBIH YPOBEHb CTAHJAAPTHOIO OTKJIOHEHHS
HCHOJIB3YeTCSl U1 obecneueHus TOTo, 4TOOBI CTaHJApTHBIS
. OTKJIOHEHHSI TIPH [OBTOPHBIX HCHBITAHUSIX HAXO[MJIHCh HHIKE
/ o BepXHEro mpejesa, MOJYYaeMOro M3 CTaHAapTHOTO
OTKJIOHCHHSI TIO pe3y/bTaTaM YCTaJIOCTHBIX HMCHBITAHHH ¢
/ \_)/ ONpe/IJICHHBIM JIOBEPUTEJIbHBIM ypoBHeM. Ha pucyHke
3 S MOKA3aHO paclpe/iesieHHe XH-KBaJIpaT U JIOBEPHTEIIBHOTO
o nuanaszona (1 —a) 100 % pus qucnepcuu.

PucyHok 2.6.
Pacnpenenenne xu-ksagpat

Mpegnonaraembli pe3ynbTaT yCTAnNOCTHbIX MCMbITaHWI N 06pa3uoB NpeacTaBnseT cobon
HOpMarbHY CIny4YalHyl MepeMeHHyl C aucnepcuen 02 u obnagaet SMNUPUYECKON
avcnepcuein o?. [loBepuTenbHbii uHTepBan (1 — a)-100 % pAOns [gaHHOW Avcnepcun
coctaBnser
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(n-1)s?
o2

P( < Xg,n—l) =1l-a

JoseputenbHbln nHTepBan (1-a)-100 % Aana craHOapTHOrO OTKMOHEHUS paBeH
KBagpaTHOMY KOPHIO U3 BEpPXHEro npefena OOBEpPUTENbHOMO WHTepBana gucnepcun u
HaxoauTcsa no popmyne

S

n-1
S =
X% 2
? Xa,n-1

370 cTaHgapTHOE OTKITOHEHME (COBOKYMHOE 3HAa4YeHUE), MO KOTOPOMY MOXHO ornpeaenvTb
npeaen yctanocTu, y4nTbiBaloLWMIA Npeaerbl BEPOSITHOCTU paspyLUeHUs.

3. UCTNbITAHUA MAJIbIX OBPA3LIOB

Moa manbimM 0bpasuLoM 34ecb NMOHMMAETCS OAMH U3 00pasLoB, B3ATLIX OT KPUBOLLIMMA.
Mockonbky 00pasubl NCNOMb3YKTCA ANs1 ONpederieHnst YCTanoCTHOM MPOYHOCTU rantenen,
OHM OOJMKHbI OTOMpaTbCca M3 obnacTten, Haxodsawmxcss 6NM3Ko K ranTensm, Kak nokasaHo
Ha puc. 3.

Heobxoanmo ybeamtbCs, 4TO HanpaBfeHWe [MaBHOMO HaMNpPsHKEHUST MpU UCMbITAHUAX
obpasua OSKBMBANEHTHO TakOBOMY [Ansl  MOfIHOpa3MepHoro Kpueowwuna. [lpoBepky
pekomeHgyeTcs npoBoAnTb npu nomowm MK3.

OBPA3Ub! A U B W3 OBNACTH
TAITTENH PAMOEON LEHKH

OBPA3UbI C u B W3 OENACTH
TAITTEH WATYHHOM LIEHKH

Puc. 3.
MecTa B3sTUst 06pasLIoB M3 KpyBOLIMNA

CraTnyeckne mexaHudeckue KayecTBa ONpeaensioTcs B COOTBETCTBUM C npoueaypamu
KOHTPOIS KayecTsa.

3.1 OnpeaeneHve M3rMbHoON yCcTanoCTHON NPOYHOCTHU

PekomeHgyeTtcs mcnonb3oBaTh o6pasubl 6e3 Hagpesa BO M3bGexaHne BO3HWKHOBEHMS
HeornpeaeneHHOCTEN, CBA3aHHbLIX C BIIMSHWEM rpagueHTa HanpsbkeHun. NMpegnoytutenbHa
MEeToAMKa WUCMbITaHMN 3HaKoNepeMEHHOW Harpy3kon (KO3dUUMEHT acMMMeTpuU UMuKNna
HanpsbkeHnn R = —1), ogHako C y4eTOM OCOBEHHOCTEN MPOBEAEHWUS MUCMbITaHWUA U Ans
YCNOBUA MHOrOOCHOrO HarpyXeHust [AOMNOSIHWUTENbHO MOTYT WCMONb30BaTbCsA Apyrue
METOOUKMN.
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[nsa obecneyeHunsa Toro, 4Tobbl HaNnpaBneHe rMaBHOMO HaNPsXKEHUs1 B XO4e UCMbITaHU
3HaAKOMEPEMEHHOW Harpyskon oTpaxarnio HarnpasfeHue [flaBHOrO HanpshkeHust Ha
NofIHOpasMepHOM KpuBOLUMME, NPU OTCYTCTBUWM OOMNOSHUTENbHOW MHGOpMauun obpasel
HeobxoAnMO pacnonaraTtb nog yrnom 45 rpagycos, Kak nokasaHo Ha puc. 3.

A.  Ecnu uenbio ucnbiTaHun aBnseTca onpeaeneHne BrMsaHUS YNCTOTbI MOBEPXHOCTH,
MO>HO Mcnonb3oBaTb 06pa3supl, B3ATble U3 06nacTy npmbnuantensHo Ha 120 rpagycoB BOONb
OKPYXXHOCTU (CM. puc. 3).

B. Ecnu uenbio ucnbiTaHMn sSBNAeTCS onpeaeneHne BIIMSHUSA HEMNpPepbiBHON KOBKM,
ob6pasubl cnegyeT 6paTb UCKNIOYMTENBHO M3 obnacTn BGNN3M NOCKOCTM KpMBOLUMNA.

3.2 OnpeaeneHne KPyTUNbLHOM YCTaNOCTHOW NPOYHOCTHU

A. Ecnu o6Gpasubl nogBeprawTCs UCMbITaHUIO Ha KpydeHue, Bbibop ob6pa3suos
OCYLLIECTBIISIETCA MO TEM XXEe KPUTEPUSIM, YTO NPU UCMbITAHNAX Ha M3rnb. Bo Bpems oueHKn
cneayeT yunTbiBaTb BMSHUE rpagneHTa HanpsKeHu.

B. Ecnu obpa3subl UCMbITLIBAOTCA 3HAKOMEPEMEHHOW Harpy3kom uU npu OTCYTCTBUM
OONONHUTENbHON MHGopMaumn, obpasupbl cregyeT oToMpaTtb U3 obnactm B npegenax 45
rpagycoB OT NMIOCKOCTU KpuBolwumna, Ans obecneyvyeHns KONMMHEeapHOCTU HanpaBrieHUn
rMaBHbIX HaMNpPsPKeHUn mexay obpasuamu u nonHopasmepHbiM Kpusowwunom. Mpu otbope
obpasua Ha HEKOTOPOM PAaCCTOSHUM OT CPEAMHHOM MITIOCKOCTU (MAIOCKOCTU KpuBOLIMNA)
KorneH4yaToro Bana BAOMb ranTtenu, 3Ty MAOCKOCTb MOXHO MOBOpayMBaTb BOKPYr LEHTpa
LWaTYHHON LWenkn u OpaTb Heckonbko o00pa3uoB Ana onpedeneHns HanpaeneHus
paspylleHus BCneacTtBuMe KpyveHust  (pesynbratbl  Heobxogumo npeobpasoBaTb B
COOTBETCTBYIOLLME KPYTUMbHbIE 3HAYEHUS).

3.3 Mpoune mecta oT60pa o6pasuoB

Ecnu uenblo ucnbiTaHun sBNSETCA onpeAaeneHve YCTanoCTHbIX XapakTepUCTUK, a
KoneH4aTbl Ban U3roToBMEH HEMNPepbIBHON KOBKOW, MOTYT Takke OTOMpaTbCs NPOAOSbHbIE
obpasubl Ha Gonee ANWHHBLIX yyYacTKax Bana M3 Tex MecCT, OTKyaa obbl4HO OTOMpatoTcA
o6pasupbl ANs MEXaHUYECKUX UCMbITaHUW. [Ans aToro Heob6xoAmMmo, YTOOblI Takon ANUHHBLIN
y4acTOoK Baria npoxoann TepMmyeckyto o6paboTky B Ka4ecTBe COCTaBHOW YacTu KOreH4YaToro
Bana, a ero pasvep obecneuymBan CXOXyH C KPMBOLLUMMNOM CKOPOCTb OXMaXAeHus npwu
3akarke.

Mpn wucnonb3oBaHWM pe3ynbTaToOB WCMbITaHUA 00pa3uoB OT ANIMHHOW YacTu Bana
Heo6Xo0aUMO y4MTbIBATb, HACKONBKO CTPYKTYpa 3epHa B 3TOW YaCTN COOTBETCTBYET rantensam
LWATYHHbIX LLEEK.

3.4 ConocraBneHue pe3ynbTaTtoB UCNbITAHUN

BenuunHy ycTanocTHOM MNPOYHOCTW, MOSMYYEHHYID B XOA4e MChbiTaHun ob6pasuos,
HeobxoanumMo npeobpasoBaTb B YCTANOCTHYH MPOYHOCTb MOMHOPA3MEPHOro KONeH4aToro
Bana.

Mpn MCNONb30BaHUN XapaKTepPUCTUMK W3TMOHOM MPOYHOCTW, OnpederieHHbIX B Xoae
NCNbITaHUI, cnegyeT yunTbiBaTb, YTO YCMELIHO OCYLLECTBIIEHHAs HENpepbIBHAsA KOBKa AaeT
MOBbILIEHHbIE, MO CPaBHEHWUIO C APYrMMU BUOAMW KOBKW, XapakKTepPUCTUKU, HO OBbIYHO He
NpMBOAMUT K COPa3MepHOMY MOBbLILLEHNIO KPYTUITbHOW YCTaNoCTHOM NPOYHOCTM.

B nogobHbIX cnyyasx pekomeHayeTcs AOMOSIHUTENbHO MPOBECTU UCMbITAHMA Ha
KpyYeHue Mnn BbINOMHUTbL KOHCEPBATMBHYIO OLIEHKY KPYTUMbHOW YCTanOCTHOM MPOYHOCTH,
Hanpumep, 6e3 ydyeTa HenpepbIBHOM KOBKW. OTOT NOAXOA NMPUMEHWUM MpU MCMOSb30BaHUN
kKputepua MNada — MNonnapga. OgHako OH HEMNPUMMEHUM NPWU UCNOMB30BaHUN KpUTEpUs GOOH
Mwu3zeca nnm MHOrooCHbIX KpUTEPUEB, Hanpuvep, kputepms Punanu.

Ecnn BbIIBNEHHOE COOTHOLWIEHWE MeXOy W3rMbHOM W KPYTWUIIbHOM  YCTaroCTHOM
MPOYHOCTLIO CYLLECTBEHHO OTnMYaeTcs oT V3, BMecTo kpuTepusi ¢oH Museca crnepyeT
ucrnonb3oBaTb kKpuTepun Madga — MNMonnapaa. Kpome Toro, npu nccnefoBaHUn xapakTepucTumk
MaTepuana B yCroBUSX MHOMOOCHOIO HarpyXeHusi He06XOAMMO Yy4eCTb, YTO HenpepbiBHas
KOBKa BOOSb HanpaBrieHNSA BOSIOKOH AenaeT Matepuan Heo4HOPOAHbIM B YacTU yCTaNOCTHON
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MPOYHOCTM, B CBSI3N C YEM, XapaKTEPUCTUKM MaTepuana B pasHbiX MMOCKOCTAX OyayT
pasHbIMW.

BeegeHue nobbix KO3MMOULNEHTOB BRUSIHUS OOMKHO OblTb 060CHOBaHO. [ocKonbKy
KO3(hPULIMEHTBI, MPUMEHSIEMblE MPU MacliTabvpoBaHUM pe3ynbTaToB MWCMNbITaHUA Ans
maTepuana 6e3 NnoBepxXHOCTHOIo yNPOYHEHUsI U MaTepuarna, noaBepPrHyToro NOBEPXHOCTHOMY
YNPOYHEHMIO MOTYT ObITb pa3nuyHbl, NPeanoYTUTENBHO UCTbITaHNe 06pa3sLOB, B3ATbIX Kak U3
HeynpOYHEHHOro, Tak U U3 YNpOYHEHHOro MaTepuana.

4. NONTHOPA3MEPHbBIE UCTbITAHUA

4.1 FmppaBnuyeckas nynbcauus

[nsa ncnblTaHUn KONEHYaTbIX BanoB TPEX- UM YeTbIPEXTOYEYHbIM N3rMGOM 1 KpyYEeHUEM
MOXeT ObITb NOCTPOEH rMMOPaBANYECKUA UCMbITaTENbHbLIN CTEHA, NO3BONSAOLWMIA NPOBOAUTL
UCNbITaHUA C NIOOBLIMKU 3HAYEHNSIMU KO3 PMLIMEHTA aCUMMETPUN LIMKNa HanpskeHun R.

Mepen Ha4anom UCNbITaHNSA BENUYMHA NpuUaraemon Harpy3km 4omkHa 6biTb NnpoBepeHa
npv NOMOLLM TEH30METPUYECKNX AaTUYMKOB Ha MMadKMX yyacTkax Bana, a BO BpeMs UCNbITaHUSA
NX NPUMEHeHNEe AN KOHTPONS Harpyskn HeobsizaTenbHo. Takke LenecoobpasHo NpoBepsThb
HaNpsPKeHUs B ranTensax npyM NOMOLLM LienoYek TEH30METPUYECKMX AAaTYMKOB.

Kpome TOro, BaxHo, 4Tobbl UCNbITaTENbHbIN CTeHA obecneymBan rpaHNYHble YCroBUS
cornacHo npunoxenuto Il (3.1 — 3.3).

CraTtnyeckne mexaHudeckme KayecTBa OnpeaensoTcs B COOTBETCTBMM C npoueaypamu
KOHTPOINS KayecTsa.

4.2 Pe3oHaHCHbIN cTeHA

Pe30HaHCHbIN CTeHO C OTHOCUTENbHO HEBLICOKMM 3HepronoTpebneHnem npumeHsieTcs
Ans onpeaeneHvs M3rMbHOM yCTanoCTHOM MPOYHOCTW, Kak MpaBwso, Npu koddduumneHTte
acMMMETPUM LuKIa HanpsbkeHnn R = —1. C yyeTom TOro, 4to ero pabovas yacrtora o6bI4YHO
OTHOCUTENbHO BbicOKa, T.e. 107 UMKINOB MOXHO OOCTWYb B TEYEHME HECKOSbKUX CYTOK.
YCTPONCTBO MCNbITAaTENbHOrO CTEHAA NpeacTaBneHo Ha puc. 4.2-1.

BenuunHa  npunaraemon  Harpysku  OOMKHA  MNPOBEPSATbLCA  MpUM MOMOLLM
TEH30MEeTPUYECKNX AaTUYMKOB Ha rMagkux ydacTkax Bana. Takke uenecoobpasHo npoBepsTb
HaNpsPKeHUs B ranTensax npyM NOMOLLM LienoYek TEH30METPUYECKMX AATYMKOB.
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Pwuc. 4.2-1.
lMpymep ycTpoicTBa pe30HaHCHOro CTeHAA AN UCTbITaHUS N3TMOHON Harpy3Kon
1 — Kpusowwn; 2 — Onopesl; 3 — [IByTaBpoBas 6arnka; 4 — KCLEeHTPUK C MPUBOAOM OT ABUraTens ¢ perynmpyemMmom
YacToTOM BpaleHus; 5 — TeH3oMeTpryecknii JaTtyuvk Ans perynmpoBKX 1 KOHTPONSA Harpysku; 6 — Ynpyras
nogsecka

3aXuMbl BOKPYr PaMOBbIX LUEEK OO0IKHbl OblTb YCTPOEHbI Takum o6pa3om, 4TOObI
UCKINIOYUTb CUNIbHOE UCTUPaHME, KOTOPOE MOXET MPUBECTM K paspyLUeHU0 MOoA Kpasimu
3axumoB. [pu HannuMmM onNpenerneHHoro paccTosHUA MeXOy 3aXMMamu WU rantensmm
paMOBbIX LIeeK Harpyska OyaoeT COOTBETCTBOBATb YETbIPEXTOUYEYHOMY M3rMby U, Takum
obpa3som, byaeT penpeseHTaTMBHOW 1 ANS rantenen pamoBbIX LUEEK.

B pBuratene rantenu waTyHHbIX LWeeKk OOblMHO paboTaT npu KoaduumeHTe
acCUMMETPUM LMKIa HanpsbkeHnn R 6onblue, Yyem —1, a ranteny pamoBbIX LUEEK MEHbLUE,
yem —1. lMpn HeobxoaMMOCTM MOXHO oObecneunTb TaKkyl Harpysky 3a CYeT CO3[4aHus
npeABapuUTENbHOIO HanNPsHXXeHus.

YCTpOMNCTBO CTeHda Ana onpedeneHns KpyTUnbHOM YCTanoCcTn nokasaHo Ha puc. 4.2-2.
Mpy BO3OENCTBUM HA KPUBOLLMM KPYTALWEW HarpyskM CKpyydmBaHue LUATYHHOW LUENKK
3acTaBnsieT pamMoBble LIENKN CMellaTbCs B BOKOBOM HanpaBneHun. Ecnv Ha KpyTurbHOM
pPEe30HaHCHOM CTEeHAE UCMbITbIBAETCS OOUH KPMBOLLMM, TO PaMOBbIE LLUEWKN C 3aKpenieHHbIMU
Ha HWX rpysamm MOrytT BubpupoBaTb B OOKOBOM HanpasneHuu, npu 3TtoMm 6GokoBoe
nepemMeLLeHne 3akpensieHHbIX rPy30B MOXET ObITb YMEHbLUEHO 3a CYET UCMOSb30BaHUSA ABYX
KPVBOLLMNOB, OCOBEHHO eCnv KpMBOLUMMNbI OPUEHTMPOBaHbl oAnHakoBo. OQHAaKO B TakoMm
cnyyae pamoBasi LLENKa, pacnofioXeHHasa nocepeauHe, byaoeT nepemMeLlaTtbCa UHTEHCMBHEE.
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Puc. 4.2-2.

Mpumep ycTporicTBa pe3oHaHCHOro CTEHAA ANst UCTbITaHUS ABYXCEKLMOHHOMO KPMBOLLMMNA KPYTUITBHOM
Harpy3koi 1— KpvBowmn; 2 — QKCLEeHTPUK C NpMBOAOM OT ABuratensi; 3 — 3axum; 4 — TeH30MeTpU4eckuin
patuuk; 5 — [1BytaBpoBble banku; 6 — Ynpyras nogsecka

MockonbKky 6GOKOBble MepeMelleHnss MOryT Bbi3BaTb oOnpedeneHHble  U3rnbHble
HaMNpsPKeHUs, Ha rnagkMe 4YacTu LWaTyHHbIX LeeK Takke AOMKHbl OblTb YCTaHOBMEHbI
TEH30MEeTpUYECKNE AATYMKN ONS U3MEPEHUSA NMoObIX BO3MOXHbLIX U3rMbOB, KOTOPbIE MOTyT
NOBNUATb Ha pe3ynbTaTbl UCTbITAHUNA.

Kak n B cnyyae wucnbiTaHMin Ha M3rnbd, BenuvuMHa nNpuiaraeMon Harpysku LOShKHa
NPOBEPATLCS NPU MOMOLLN TEH3OMETPUYECKNX JATUYMKOB HA rMagkux yyactkax Bana. Takke
uenecoobpasHo NpPoOBEPATb  HaMpskeHWa B rantensgx npy NOMOLWM  Lenovek
TEH30MEeTPUYECKNX OAaTUMKOB.

4.3 MUcnonb3oBaHue pe3ynbTaToOB U NPUEMIIEMOCTb KOSIEHYaToro Bana

Lna cydoe koHMpakm Ha nocmpoUKy unu rnepeobopydoeaHue KOMOPbIX 3aKHYeH
0o 01.01. 2021 a.

[nsa KOMOUHNPOBAHUS Pe3yNbTaToOB UCMbITAHUI HA N3TMBHYIO C KPYTUITbHOW YCTarnoCTHON
NPOYHOCTBIO NPU pacyeTe NpPUEMNIEMOCTM KoreH4yaToro Bana (cM. 2.4.11 HacTodLwen 4acTtu)
nogxop Nadpa — NMonnapga MoXeT NPUMEHATLCA B CNneayowmnx cnyyaax:

B oTHoWweHWn agnameTpa WwaTyHHOW LUEeNKN:

Q = ((osu/opwer)? + @au/Tower)? )t

roe: Opwcr — YCTaAnoCTHadA NPO4YHOCTb Npn M3rMBHbIX UCTIbITAHUSIX;
Tpwer — YCTaANOCTHaA NPOYHOCTb NPU KPYTUIbHbIX UCMNbITaHUAX.

B oTHOLWEH MacnaHOro oTBEPCTUS LWATYHHOWN LLENKN:

Q= (\/(UBO/UDWOT)2 + (Tro/Towor)? )_1

roe: Opwor — YCTaNoCTHasi MPOYHOCTb NP U3FMBHBIX UCTILITAHUSIX;

Tpwor — YCTaNoOCTHas MPOYHOCTb NPU KPYTUIbHBIX UCTIbITAHUSIX.
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B oTHOLWeHUN anameTpa paMmoBOW LLENKHN:

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

roe: Opwjr — YCTanoctHaa Npo4HOCTb Npwn N3rMOHbIX UCMbITAHUAX;
Tpwjyr — YCTANOCTHasA NPO4YHOCTb NMpu KPYTUNbHbIX NCMbITAHNAX.

Ecnu yBenuyeHne yCTaHOCTHOVI NPOYHOCTN B peldynbTaTe I'IOBerHOCTHOIZ O6pa6OTKVI B
OMnCaHHbIX Bblle cny4vYadax CHMTaeTCA CXOXWUM, OOCTATOYHO WUCMbITaTb TOJIbKO Hanbonee
KpUTn4eckmne cornacHo pac4detam obnactu, roe NnoBepxXHOCTHasA 06p860TKa HE y4YUTbiBanachb.

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

[na KOMOUHMPOBaHUS Pe3yNbTaToOB UCMbITAHUI HA N3TMBHYHO C KPYTUITbHOW YCTanoCTHON
NPOYHOCTBIO NPWU pacveTe NPUEMIIEMOCTM KoreH4YaToro Bana (cM. 2.4.11 HacTodAwen YacTtu)
nogxoa lada — lNonnapga v dopMynuMpoBKa HauMbOOMbLUEro rNaBHOMO 3KBMBANEHTHOIO
HaNPsPKeHNA MOryT NPUMEHATLCS B Creayowmx cry4vasx:

B oTHowWweHWn guameTpa waTyHHOW LUENKN:

Q= (\/(UBH/UDWCT)2 + (Tgu/Tower)? ) 1,

roe: Opwer — YCTaNoOCTHasi NPOYHOCTb NPU U3rMBHBIX UCTILITAHUSIX;
Tpwer — YCTaNoCTHas MPOYHOCTb NPU KPYTUIbHBIX UCTIbITAHUSIX.

B OTHOLUEHNN MacNAHOro OTBEPCTUSA LWWATYHHON LLENKHN:

_ 9pwor.
Q - oy )

2
1 9 (oro
0y =>0po|1+2 1+—(—)
v 3 BO[ 4 \opo '
roe Opwor — YCTaNoOCTHasi MPOYHOCTb MPW HaubONbLUEM [MABHOM HAMPSBKEHUM OT  KPYTUSIbHbIX
MCNbITAHWUA.

B oTHoOWeHUn grnameTpa pamoBOM LLENKW:

Q = (\/(gs6/opwyr)? + (t6/Tow)r)? )_1

roe: Opw T — YCTanocTHasi NPOYHOCTb NPMU UMMBHBIX UCMLITAHNAX;
Tpwjyr — YCTanoCTHas NPOYHOCTb NPW KPYTUMbHLIX UCTIbITAHUSIX.

Ecnu yBennyeHune yctanocTHOM NpOYHOCTU B pe3yrnbTaTe NOBEPXHOCTHOM 06paboTku B
ONUCaHHbIX BbIWE Crydasix CYATAETCHA CXOXMM, SOCTAaTOMHO UCMbITaTb TONbKO Haubonee
KpuUTUYeCKMe cornacHo pac4yetam obracTtu, rae noBepxHOCTHas obpaboTka He yunTbiBanacs.
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5. NIPUMEHEHUE UMEIOLLINXCA PE3YJIbTATOB K AHAJTOr'MYHbIM KOJIEHYATbIM
BAJIAM

B cnyyae rantenem M MacnsiHbix OTBepCTU ©6e3 noBEPXHOCTHOM 06paboTkM
YCTaNOCTHbIE XapaKTEPUCTUKK, ONpederieHHble Mo  pe3yfnbTataMm  MWCMbITaHWW, MOryT
NPUMEHATBLCS K KOFIEHYaTbIM Bariam CXOXEro Tuna npuv BbINOSIHEHUN CREaYHOLWNX YCIOBUIA:

Marepuman:

CXOXWIW TUN MaTepuana;

YMCTOTA TOro e U 6onee BbICOKOrO YPOBHS;

MOryT ObITb MpuAaaHbl TakMe Xe MexaHU4eckme CBOMCTBA (COOTHOLUEHME pa3MepPOB U
CNOCOBHOCTb K YNPOYHEHWIO).

FeomeTpus:

pasHuUa BO BMUSHUM TpagueHTa HanpskeHus u3-za pasnuuna B pasmepax
He3HavuTenbHa UNn y4nTbiBaeTcs.

HanpaBneHne rMaBHOro HaNpPsHPKEHUs1 3KBMBarneHTHo. Cm._pasg. 3.

MpounsBoacTBO:

CXO0Xasi TEXHOMOrns NpoM3BoACTBA.

MHAYKUMOHHO 3aKarneHHbIN UM a30TUPOBaHHLIN B ra30BOW cpeae KoreH4aTbiv Ban oygeT
UCMbITbIBaTb YCTANoCcTb NGO Ha MOBEPXHOCTWU, NMOO B 30HE nepexoda K CepaueBUMHE.
[laHHbIE 0 MOBEPXHOCTHOWN YCTANOCTHOM NPOYHOCTU, NOMYyYEeHHbIE B pe3yrbTaTe yCTanoCTHbIX
UCMbITAHUN  NONTHOPA3MEPHbIX  KPMBOLLMMOB, MOrYT WCMNOSMb30BaTbCsd B OTHOLUEHMMU
KONeH4aTbiX BarloB TaKOWM XXE UMM CXOXEW KOHCTPYKUMW, €CIM YCTarnocCTb NepBOHa4varbHO
NosIBNSAETCA Ha NOBEPXHOCTU. CXOXKECTb KOHCTPYKUMM O3HA4YaeT CXOXWUA TUn Matepuana u
NMOBEPXHOCTHYKO TBEPAOCTb, a Takke 3Ha4YeHue paguyca rantenun un rmybuHbl ynpoYyHeHus B
npegenax npunbnuantensHo +30 % OTHOCUTENBbHO aHaNOrMYHbIX 3HAYEHWUA WCMbITAHHOIO
KoneH4arToro sana.

MosiBNeHne ycTanocTn B NepexoLHON 30HE MOXET MPon3onTy NMbo nog NoOBEPXHOCTLIO
(T.e. nog TBepabim croem), NMH6O Ha NOBEPXHOCTM TaM, rAe 3akaHYMBaeTCs 3akasnka.
YcrtanoctHass nNpoYHOCTb B 30HE Mepexoda K cepaueBvHe MoXeT ObiTb onpegeneHa
NOCPEACTBOM OMUCAHHbBIX BbIWE WUCMbITAHWA NPU YCHOBMW, YTO MOSABMEHWE YCTanoctu
npou3oLno B 30HEe nepexoga K cepauesBuHe. MchnbiTaHus, NPoOBEOEHHble TONbKO Ha
MaTepuane cepaueBuHbl, He ByayT cuMTaTbCs penpe3eHTaTUBHbIMU, MOCKOMbKY OHWU He
YUMTBIBAOT OCTATOYHbIE HAMPSPKEHUSA PACTSHKEHUS B NEPEXOOHON 30HE.

Takke HeobXx0aMMO OTMETUTb, YTO PAL UCCeAOBaHUI NoKasanu, YTo Npeaen yctanocTu
MOXET CHWKaTbCA B 30HEe CBepxbOMbLWIOro uYucna UuKNoB C  obpasoBaHWEM
NoANOBEPXHOCTHLIX TPELLMH M3-3a HANM4nsa 3axXxBa4eHHOro BOAOPOAa, CKannvBaroLLerocs 3a
cyeT andppyaumn B 06n1acT HEKOTOPLIX BHYTPEHHUX OedEKTOB, BbICTYNAOLWMX B PONN TOYEK
3apoxgeHuna. B Takux cnydasx cnefyet CHwXaTb npefen yCcranocTu Ha HeCKOSbKO
NPOLIEHTOB Ha Kaxablil NOpPAAOK LMKoB cBbile 107. Mpy BbICOKOM coaepxaHuv Bogopoaa
BO3MOXXHO NPUMEHEHME CHWKEHUA B pasmepe 5 % Ha Kaabli NOPSAOK LMKITOB.
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IMNPUTIOXKEHWE V

MHCTPYKLUA MO PACYETY FrANTENEU C I'IOVBEPXHOCTHOVI OBPABOTKOW
N KPAEB MACJIAHBIX OTBEPCTUU (CM. YT MAKO M53)

CopepxaHue

1. BeepneHune

2.  OnpegeneHne NOBEPXHOCTHOM 00paboTkK

2.1 MeToapbl NOBEPXHOCTHOM 06paboTKM

3. MpyHUMNbI pacyeTa

3.1 OueHKa MEeCTHbIX HanNpPsHKeHUN B rantTensax

3.2 Pacuet HanpsXeHUn B Kpasix MacnsaHbIX OTBEPCTUI

3.3 Kputepun gonyctmumocTu

4, MHOyKUMOHHas 3aKarnka

4.1 MecTHaqa ycTanocTHas NpoYHOCTb

5.  AsoTupoBaHue

5.1 MecTHas ycTtanocTHas NpoYHOCTb

6. XornogHas goopmoBka

6.1 T[loBepxXHOCTHOE YNPOYHEHUE YEKAHKOW C UCMONb30OBaHMEM LUapa

6.1.1 MNpumMeHeHne MMeILLMXCA pe3ynbTaToB K aHanormyHbIM KofieH4aTbIM Banam
6.2 XonogHas obkaTtka

6.2.1 NpuMeHeHe MMEeLNXCS pe3yrbTaToB K aHanormyHbIM KorneH4yaTbiM Banam
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1. BBEAEHUE

HacTosiwee npunoxeHne COAePKMT yKadaHUsA No pacyeTy KpaeB MacrisiHbIX OTBEPCTUN U
rantenen ¢ NOBepXHOCTHOM 06paboTKon. [laHbl NOSACHEHUA MO yYeTy pasfnnyHbIX cnocobos
obpaboTkM, a Tawkke npeacTaBneHbl aMnupuyeckue opmynbl NS pacyeToB.
KoHcepBaTuBHbIV SMNMPUYECKUIA NYTb BbIOpaH HAMEPEHHO C LIENb0 NOBbLILLEHUSA HAAEXHOCTH
pacueTa.

Heobxoanmo yuuTbIBaTb, YTO MpU HanNuuuu criegyeT ucnosnb3oBaTb pesynbTaThl
n3amMepeHun unm bonee TouHble AaHHble. TemM He MeHee, B cnyyae Gonblioro pasbpoca
3Ha4YeHMn (Hanpumep, OCTATOMYHbIX HAMPSPKEHUN) BENUYMHbI AOMMKHbI BblOMpaTbCs C TOW
CTOPOHbI AnanasoHa, kotopas obecneunsaeT 3aBegoMO 60MbLLY KOHCEPBAaTUBHOCTb.

2. ONPEQENEHUE NOBEPXHOCTHOW OGPABOTKMU

TepMuH «noBepxHOCTHast 0b6paboTka» OXBaTblBAET TEPMUYECKYI, XUMUYECKYD W
MexaHM4eckylo 0bpaboTky, Bblpakalollylocs B MpuaaHuM matepuanaM HeroMoreHHOCTU
CBOWCTB (TBEPAOCTW, XMMMUYECKOTrO COCTaBa, OCTATOYHbIX HanpshkeHWi) B HanpasreHuu
OT NOBEPXHOCTM K cCepALeBuMHe MaTepuana.

2.1 MeToAabl noBepXHOCTHOM 06paboTKn

[laHHbI nepeyveHb CoAepXKUT BO3MOXHbIE MeToabl 06paboTkM U AaHHble 06 UX BRUSIHUK
Ha CBOMCTBa, onpeaensiowmne ycTanocTHy NPOYHOCTb.

Tabnuua 2.1

MeToa o6paboTku Ha 4To Bo3gencTeyet
MHAyKUMOHHas 3akarka TBEepAOCTb U OCTATOYHbIE HANPSKEHUS
A3oTupoBaHue XUMMYECKMIN cOCTaB, TBEPAOCTb U OCTaTOYHbIE HAMPSPKEHNS
LlemeHTaumsa XUMMYECKMI COCTaB, TBEPAOCTb M OCTaTOYHbIE HANPSXKEHUS
3akanka B wramne (6e3 oTnycka) TBEepOoCTb M OCTATOYHbIE HAMPSXKEeHUs
XonogHas obkaTtka OcTaToyHble HaNpsKeHNst
[MoBEPXHOCTHOE YNPOYHEHME YEKAHKOM OcTaTo4Hble HanpsKeHUs
OpobecTtpyiHas o6paboTtka OcTtaTtoyHble HanpshkeHns
JlazepHoe NOBEPXHOCTHOE YNPOYHEHWE OcTaToyHblE HaNPsSPKEHNA
YekaHka Liapom OcTaTo4Hble HanpsKeHus
MpumeyvyaHune. BaxHO OTMETUTb, YTO MOCKOMbKY ASIS CYAOBbIX ABUraternei npuMeHWMbIMU CYUTaIOTCS
TONbKO WHAYKUMOHHas 3akasnika, a3oTUpOBaHWE, XonoaHasi obkaTka M YekaHka, nMpoynMe MeToAbl, a Takke
COBMECTHOE MpUMEHEHME ABYX UNU Gonee BbILENEpPeYMCrieHHbIX MeTOA0B, B HACTOSLEM AOKYMEHTE He
paccmaTtpuBatotcs. Kpome Toro, 3akanka B LUTaMne MOXET paccMaTpvBaTbCs aHanorM4HO MHAYKLUMOHHOM
3akarke.

3. NIPUHUMUMNDBI PACYETA

OCHOBHBIM MPUHUMNOM ABASIETCA TO, YTO BENNYMHBLI 3HAKOMEPEMEHHLIX paboymx
HaNPsPKEHUA OOMKHbI OblTb MEHbLUE BENUYMH MECTHOW YCTanoCTHOM NPOYHOCTU (C y4eTOM
adhpekta  MNoOBEpPXHOCTHOM  0B6paboTkM), npuM  3TOM  BO3MOXHO  BO3HMKHOBEHWE
HepacnpOCTPaHALWMXCA TpeLwuH, nogpobHyto uHdopmaumio cMm. Takke B 6.1. [anee
BbINONHAETCA AeNneHne Ha 3adaHHbIn KO3MULUMEHT 3anaca NpOYHOCTU. [aHHbIA NpuHUMN
NPUMEHSETCS K LUenbiM rantendamM U KpasM MacrnsHblX OTBEpPCTUA, a Takke K
NoANOBEPXHOCTHOMY CMoW A0  MMyOuHbl  HWXKe 30Hbl BnuAHWSA obpaboTkn, T.e.
pacnpocTpaHaeTcs BNOTb A0 CEPALEBUHBI.

Mpn paccMOTpeHNn MeCTHOW YCTaNOCTHOW MPOYHOCTU HEOBXOAMMO YYnTbIBaTbL BNUSHWE
MECTHOW TBEPAOCTUN, OCTAaTOMHOIO HanpsXXeHus n cpegHero pabodero HanpskeHus. BrnivsHne
«3ddeKkTa rmraumknoB», B 0COGEHHOCTM Ha NPOLECC BO3HWKHOBEHMS MOAMOBEPXHOCTHLIX
TPEeLLMH, AOIMKHO OblTb KOMMEHCUPOBAHO YCTAHOBMIEHHbIM 3anNacoM MPOYHOCTMW.
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KpanHe HeobGxoaum TLaTenbHbIN y4eT BENUYMHBI Nowaan nogsepraemon obpaboTke
MOBEPXHOCTM B 30HAX KOHLEHTpauuum HanpsbkeHun. B 30He nepexoga OT ynpoYHEHHOW
MOBEPXHOCTM K HEYNPOYHAEMON BO3HMKAKOT 3HAYMTENbHbIE OCTATOYHbIE HaMNpPsPKEHUN
pacTsXeHus:.

B cBsaAsn ¢ atnm obpasytoTcss «cnabble TOYKM», YTO SBNSETCA 3HAYUMbIM, €CIN OHMU
HaxoAATCs B 00NacTy NOBbLILLEHHBIX HANPSKEHUN.

Heobxoammo 3HaTb BENMYUHBI MepPeMEeHHbIX 1 cpeaHuX paboumx HanpsKeHU Ans BCen
0bnacTu KOHUEHTpaUun HanpsbkKeHUn 1 ansa rmyouHbl, cocTaBnsoLwen npubnuantensHo 1,2
rnybuHbl 06paboTkn. Ha pucyHke HKe noka3aHO MCMNOoNb3oBaHWE AAHHOrO NpUHUMNa ans
MHOYKUMoHHoM 3akankn. Ocb X — HanpaeBneHa nmbo B rNyoGuHy (B HanpaeneHun
nepneHauKynspHoO NOBEPXHOCTK), NMOO BAOIb KOHTYpa rantenu.

YcTanocTHan NpoYHOCTk nNpu R = -1

AuHamuyeckoe paboyee
HanpsaxeHue

HanpsxeHue, o

------ W — - - - -

OcTtaTto4Hble
HanpsXeHUs

Puc. 3.
O0Lwue NpUHUMMBLI 3aBUCUMOCTU HaMNPSBKEHUIA OT rNyOUHBbI

Kputepun OonycTUMOCTM  OOSMDKEH MNPUMEHSITbCA  CTYMEeH4YaTto B HanpasrieHun
OT NMOBEPXHOCTU K CepALEBMHE N OT TOYKN MAKCMManbHOW KOHLIEHTPaLMKN HanpsXXeHun BAONb
KOHTYpa NoOBEPXHOCTU rantenu Ao LWeku.

3.1 OueHKa MeCTHbIX HanpsiXXeHUN B rantensx

Heobxoammo 3HaTb HanpsXXeHust BOOMb KOHTypa rantenu n B NognoBepxXHOCTHOM Croe
00 rnyBuHbl, HecKonbko BonbLue rnyoduHbl YIPOYHEHHOTO cnos. Takue faHHble, Kak NpaBurio,
MoryT 6bITb onpegeneHol MeTOOOM KOHEYHO-3MIEMEHTHOro aHanu3a, Kak OnucaHo B
npunoxexuu lll. Mpu 9TOM 3nemMeHTbl B NOAMNOBEPXHOCTHOM CriO€ Mpu aHanuse OOJSPKHbI
UMEeTb Te Xe pa3mepbl, YTO U Ha NOBEPXHOCTU. Mpy yNPOYHEHMN TONBKO LIATYHHOWN LLENKN
Marible afieMeHTbl NPW BLINOMHEHMW aHanuaa crieyeT pacrnpocTpaHnTb BOOSb MOBEPXHOCTH
A0 TBEpJoro Crios.

Ecnu npoBegeHune aHanmsa MKS HEBO3MOXHO, AN KONEHYaTblX BanoB, U3roTOBMEHHbIX
13 ctanu MoxeT ObiTb MUCNONb30BaH YMpoLlleHHbIn MeTod. OH MoxeT OblTb OCHOBaH Ha
onpegeneHHblx amnupudecknm nytem KKH, kak onucaHo B 2.4.6 HacTtoswen vactm (npu
YCIOBUN HaxoXAeHuss B [uanasoHe MPUMEHUMOCTM 3TOro MeTtoda), W rpagueHTte
OTHOCUTENbHbLIX HaNPsHKeHUn, 0bpaTHO NPONOpPLUMOHanNbLHOM paguycy rantenu. HanpspkeHus
n3armba WM KpyyeHUs  OOSDKHbI  paccMaTpuBaTbCA  pasgenbHo. K codeTaHuio
BblLLENepevnCrieHHbIX NapaMeTpoB NPUMEHSETCH KpUTepun 4onyCTUMOCTN.

MoanOBEPXHOCTHLIE HAMPSKEHUS B MNEPEXOAHOM 30HE MNpU MWHMMAarbHOW rnyGuHe
YNPOYHEHMS MOXHO onpeaenntb Yepe3 MecTHble KKH BOonb ocu, nepneHAauKynspHOW K
NMOBEPXHOCTU rantenun. OYHKUMN Op.wecm. U OT-mecm. UMEIOT Pa3NUYHY0 OOPMY MO NpUYMHE
pasnuuua B rpagneHTax HanpsXKeHuin.
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Ha nosepxHoctTn MmoryT npumeHaTbed KKH ap M ap. MecTHble Ogweem. U OT-wecm.
yMeHbLlaTcs € rnybuHon. OTHOCUTENbHble FPagVeHTbl HanpshkeHW Ha MNOBEPXHOCTU
3aBUCAT OT TUNA KOHLUEHTpaTopa HarnpsKeHWn, OAHaKo ANA rantenen WaTyHHbIX WeeK OHU
MOryT 6bITb ynpoweHbl 4o 2/Ry npu n3rnbe n 1/Ry npu KpyvyeHun. [nga rantenen pamoBbIX
LWeeK BbIMOMHAKTCA aHanormyHble AencTBus ¢ ncnonb3oBaHeM Rg U Dg. HOMUHanbHbIE
HanpsP>KeHNs MPUHUMAKTCA NIMHENHLIMM OT NMOBEPXHOCTU [0 CPEeAHEN TOYKU LLUEKU Mexay
ranTenbio WaTYHHOW LWEVKX U ranTenblo pamMoBOW LLENKN NPpU n3rnde n 4o LeHTPOB LWaTyHHON
N PaMOBOM LLENKM MPU KPYHEHUMN.

B Takom cnyyae, mectHble KKH aBnstotcs dyHkumen rnybuHbl t B COOTBETCTBUU
c ypaBHeHnem (3.1-1) n puc. 3.1-1 npu unsrmbe mn ypaHernvem (3.1-2) n puc. 3.1-2 npu
Kpy4yeHun.

—2¢ 0,6

. 2t ap
Ap_ = \a —1'€RH+1—(—) B 3.1-1
B—mMmecT ( B ) WZ2+S2 ( )
-t L
o 2:t\ Ja
— . pR (22 \Wer -
AT _pect = (aT - 1) efn +1 (D) (31 2)
I'pamu'um HanpAa;Xcenus npu ucude
“8
g5
=3
3=
]
£s
§:

JAYOuNA noo NOEEPXHOCIbIO, MM [ . >
Ry/2 Iay 7 "o, VW +S

)

Puc. 3.1-1.
KKH npu usrnbe B ranTenu waTyHHON LLEWKN B 3aBUCUMOCTHY OT rny6uHebl. CootBeTcTBytoWwmin KKH anst rantenu
pamMoBOM ek MOXeT ObITb onpeaeneH nytem 3ameHbl Ry Ha Re

I'paduenm nanpaxcenus npu Kpysenuu

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

Pwuc. 3.1-2.
KKH npw Kpy4YeHur B ranTenu WaTyHHON LWEVKN B 3aBUCMMOCTM OT rmy6uHbl. CootBeTcTBytoWwmin KKH ans
ranteny pamoBOW LLUENKN MOXeT ObITb onpeaeneH nytem 3ameHbl Ry Ha R 1 D Ha Do
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B cnyvae, ecnn ynpoyHeHa TOMbKO LWIATYHHasA LWeKrka, a Kpan ynpodHeHHOW obnactu
pacnonoXeH K rantenu 6nuke, 4em TpexkpaTHasa MakcumarnbHasi rnybuHa ynpovHeHus, ans
onpegeneHnss  akTUYEeCKMX  HanpshkeHMn B MepexogHon  30He  Heobxoaumo
ncnons3osatb MKO.

3.2 PacuyeT HanpsikeHU B KpasiX MacnAHbIX OTBEPCTUN

HanpsikeHnsa B Kpasix MacnsiHbIX OTBEPCTUA TakKe MOryT paccyMTbiBaTbCA MNpu
nomowm MK3. Pasvep asnemeHTa He [ormkeH npesbilwate 1/8 gnameTtpa macnsiHoro
oTBepcTMs Do, a Ka4eCcTBO ANEeMEHTHOM CETKMN AOMKHO OTBEYaTb KpUTEPUSM, NPUBELEHHBIM B
npunoxexnmun Ill. KoHe4yHo-anemMeHTHass ceTka [OSPKHa MpoJosmKaTbCA B pagvaribHOM
HanpaBneHnn 4OCTAaTOYHO Aaneko 3a npegenbl ryOuHbl YNPOYHEHMS.

B kauectBe Harpy3ok B MK3 ncnonb3yetcsa kpyTsawmin MoMeHT (cM. 3.1 npunoxerus 111)
N N3rnbatoLLnn MOMEHT MPU YETbIPEXTOYEYHOM M3rnbe (cm. 3.2 npunoxenus Il ).

Ecnu npoBegeHune aHanmsa MKS HEBO3MOXHO, AN KONEHYaTbIX BanoB, M3roTOBMEHHbIX
13 cTanu MoxeT ObITb MCNOMNBb30BaH YNpPOLEHHbI MeTod. [1pn 3TOM MOryT MCMNOMb30BaTbCA
onpegeneHHole amnupuyeckum nytem KKH (cm. 2.4.6 HacTosdwewn 4actu) (npu ycnosum
HaxoXOeHNs B AuanasoHe NPUMEHMMOCTM 3Toro Metopa). M3rmbHble u  KpyTunbHble
HaNpPsPKeHNA B TOMKE MaKCUMarnbHbIX HanpshkeHun obbeuHATCS B cooTBeTCTBUM C 2.4.8
HacTosILLEeN YacTu.

A HV (o]

Puc. 3.2.
HanpsikeHust n TBepOoCTM B MHAYKLUMOHHO 3aKaneHHbIX Kpasix MacrisiHbIX OTBEPCTUN

Ha puc. 3.2 nokasaH xapaktep W3MeHeHUs TBepOOCTU B MNepexodHOMN 30He Mexay
«TBEPOON» N «MSATKOW» 30HaMW MaTepuanoMm. Xapaktep U3MeHeHWs1 3aBUCUT, B TOM YuUCTie, U
OT TemnepaTypbl OTMycKa nocre 3akanku (npy TepmoobpaboTke TUNa «3akarnka + OTnyCcK»).

MakcmanbHoe HanpspkeHne Ha Kpasix OTBepCTUA MMeeT MECTO B MECTe OKOHYaHus
CKpYrreHus KpoMku. B npegenax 3Tow 30HbI HaNpsbkeHue nagaeTt npakTUYeckn SIMHENHO C
paccTosiHMeM [0 LieHTpa WaTyHHOW Wwenkn. Kak nokasaHo Ha puc. 3.2, npu Hernybokom (A) n
cpegHem (B) ynpodHeHWM nepexogHas ToOYKa MpakTUYecKn CcoBragaetr C  TOYKOW
MakcumarnbHbIX HanpskeHWn. Mpu rmyboKoOM ynpoYyHEeHUN nepexogHasl Touka OkasbiBaeTcH
BHE TOYKM MaKCUMasibHbIX HaMNpPsPKEHUN, N MECTHOE HanpshkeHne MOXHO ornpefenuTb Kak
0onto, paBHyto (1 - 2tH /D) OT MakcMmarbHOIo HanpsXXenus, rae tH — rnybuHa ynpoYHeHus.
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[MoANOBEPXHOCTHbIE HAMPSHKEHUSI B NEPEXOAHOM 30HEe (MpYM MUHMManbHOW rnybuHe
yNpoYHEHUS) MOXHO onpefenutb Yepe3 MecTHble KKH Boonb ocu, nepneHAMKynapHoOm K
NOBEPXHOCTM Kpas MacnsiHOro oTBEPCTUS. OTU PYHKUMMU Vg _yecr.. M VT —mecr. UIMEIOT PA3IIUYHYIO
hopmy NO NpUYNHE Pa3NUYMs B rpagmeHTax Hanps>KeHUn.

Ha nosepxHocTsax moryT npumeHaTbes KKH yp u yr. MecTHble KKH yYp_yvecr. U V7 —wecr.
yMeHbLlaTcs € rnybuHon. OTHOCUTENbHble FPagVeHTbl HanpskeHW Ha MNOBEPXHOCTU
3aBUCAT OT TUMA KOHLEeHTpaTopa HanpsiKeHWn, oHaKko OS19 KpaeB MacnsHbIX OTBEPCTUN
LWATYHHOWN LWIEWNKM OHM MOTYT ObiTb ynpoLleHbl 4o 4/D, npn narmbe n 2/D, npu KpyvyeHun. B
TakoM cnyyae mectHble KKH sBngoTca dyHkumen rnybuHb! t:

VB—mecr. = (VB_ 1)e_4t/DO +1 (32-1)
YT—mecr. = (VT_ 1)8_2t/D0 +1 (32-2)
3.3 Kputepun gponyctumocTu

Kputepmun [OnNycTMMOCTM  KOHCTPYKUMM  KOMEH4YaTblX BanoB OCHOBbLIBAETCS Ha
COOTBETCTBMN  YCTaNOCTHOW MpoYHOCTU. B 2.4 HacToswenh YacTu COOTHOLUEHMue
3KBMBANEHTHOrO 3HAKOMEPEMEHHOIO HanNpPsPKeHMs N YCTanoOCTHOW MPOYHOCTU CpaBHUBAETCA
C KpuTepmem gonyctumocTt Q > 1,15 anga kpaeB MacnsHbiX OTBEPCTUN, ranTenen WaTyHHbIX
lWeeKk W rantenen pamMoBbIX LIEEK KOfeHYyaTbiX BaroB, M3rOTOBIEHHbIX U3 cTanu. JToT
KpUTEPUN Takke LOIMKEH PpacnpoCTpaHATbCSA Ha 06nacTy ¢ NOBEPXHOCTHOM 06paboTkon, BHE
3aBMCMMOCTM OT TOr0, aHanM3MpyeTcs NOBEPXHOCTb UMM NepexoaHas 30Ha.

4. NTHOYKUNOHHASA 3AKAJIKA

O6blMHO B TexHW4Yeckux TpeboBaHMsX K TBEPAOCTM YyKasbliBalOT AMana3oH BennyvH
NOBEPXHOCTHOM TBEPAOCTU, T.€. MUHUMArbHOE U MakCMaribHOe 3Ha4YEeHUS, MUHUMASTbHYHO U1
MaKkcMMarbHYl0 NPOTSKEHHOCTb B Mpedenax rantenu Wnu no BCeW rantenu, a Takke
MUHUMAIbHYIO M MakCUManbHyo rnyouHy BAOMb KOHTYpa rantenu. lNpy aTom npumMmeHsaTcs
LKanbl 3Ha4eHun TBepaocTu no Bukkepcy B ananasoHe HVO,5...HVS.

MmybrHa MHAYKUMOHHOW 3akankum onpegensiercs kak rnybvHa, Ha KOTOpon TBEPOOCTb
mMaTepuana coctaenser He MmeHee 80 % OT MMHUMaNbHOW 3agaHHOW MOBEPXHOCTHOW
TBEPLOCTW.

HVV ’

A

I'ny6una

Puc. 4-1.
TunoBoW rpaduk 3aBUCUMOCTM TBEPAOCTU OT rMyOuHbI. CTpenku ykasblBatOT Ha rMyOuHY 3akanku

Moka3zaH BO3MOXHbIi XapakTep pacrnpederneHnss TBepaoCT B 30He nepexoda K
cepaueBvHe; NnokasaHHasi 30Ha CHUXKEHUS TBepAOCTM MOXKEeT OKa3aTbCs «Craboin» TOUKOW: B
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Hel MOXeT OblTb CHUXKEHa MECTHas MPOYHOCTb M MOTYT BO3HMKATb OCTATOYHbIE HAMPSHKEHUS
pacTsXeHus.

Mpn ynpoYHEHUN OOHWUX TOMBbKO LWATYHHbIX WM PaMOBbIX LUEEeK MWHMManbHoe
paccTosiHME A0 ranTenun SOSMPKHO Ha3Ha4vaTbCs C Y4eTOM BMUSIHUS HaNPSXKEHUIN PaCTsHKEHNS
B 30HE TEPMUNYECKOTO BNNSHUS (CM. puc. 4-2).

Kpan
| YNPOYHEHHOrO

[NoBEpPXHOCTb
P I cnos

30Ha
TEPMUYECKOTO

HeHnarpesaembilit B

y4acToK

[MoBEpPXHOCTHbIE
HanpsKeHus
pacCTsHKEHUS

MoBEpPXHOCTHbIE
HanpsHKeHus
cxkatus

Puc. 4-2.
OcTaTo4Hble HanpsxeHne BOOMb MOBEPXHOCTY LUATYHHOW LUEVKN U ranTenu

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

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

NOCTOsIHHasA TBEPAOCTb OT NOBEPXHOCTM 4O NEPEXOOHON 30HbI;

NOCTOsIHHasA TBEPAOCTb OT NEPEXOAHOM 30HbI 40 CEPALIEBMHDI;

OCTaTOuHble HanpshXkeHus B TBepaon 3oHe coctasnsatoT 200 MlMa (cxaTue);

TBEpPOOCTb nepexogHon 30Hbl — 90 % OT TBEpAOCTU CepaueBUHbI, B Cryvyae OTCYTCTBUS
HepaBHOMEPHOIo NageHnsa TBEPAO0CTU B 30HE nepexoaa K cepaueBnHe, nokasaHHoW Ha puc. 4-1;

MakcMmarnbHoe ocTaToyHoe HanpsbkeHme (no ¢oH Mwusecy) B nepexogHon 30He
coctasnsiet 300 MIMa (pacTtsxeHue).

Ecnn kpas ynpodHeHus LiaTyHHOW UM PaMOBOM LLIENKM HaxoaaTcsa 6nmnako K rantenu, To
OOJDKHO YYMTbIBATbCS BMSIHUE OCTATOYHbLIX HAMPSKEHUA pacTskeHust. Ecnu muHnmansHoe
paccTosiHMe Mexady Kpaem YMNpOYHeHWUst U Hadanom rantenu B 6Gonee yem B 3 pasa
npeBbIWaeT MakCumarnbHy rnyOBuHy yNpoYHEeHUS, TO TaKoe BINAHUE MOXHO HE YYUTbIBATb.

4.1 MecTHasa yctanocTtHas Npo4YHOCTb

MHOYKUMOHHO 3aKaneHHbI KoneHyaTtbi Ban OyaeT ucnbiTbiBaTh yCTanocTb NMBo Ha
NnoBepxHOCTM, NMBO B 30He nepexoda K CepAaueBMHe. YCTanocTHas MPOYHOCTb (ans
NMOBEPXHOCTM M OS5 NepexoaHON 30HbI) MOXET BbITb paccymMTaHa No pesynbTatamM UCNbITaHUI
Ha YCTanoCTHY NPOYHOCTb NOSTHOPA3MEPHOIO KONIEHYaTOoro Basia CornacHo npunoxexuo 1V.
B cnyyae c nepexogHOM 30HOW, MNOSIBNIEHME YCTanoCTU MOXET npou3onTun nubo nop
NMOBEPXHOCTLIO (T.€. NoA TBEepAbIM CroeMm), NMbo Ha NOBEPXHOCTU TaMm, rae 3akaH4MBaeTcH
3aKarka.

WcnbiTaHns,, npoBedeHHble TOMbKO Ha MaTepvane cepaueBuHbl, He cuuTalTcA
penpe3eHTaTMBHbIMW, NMOCKOMbKY OHM HE YYMTbIBAOT OCTaTOYHbIE HANPSXXEHUS PacTsHKEeHUS
B MepexoHON 30He.
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B kavecTBe anbTepHaTUBbI, yCTanocTHas NPOYHOCTb MOBEPXHOCTW AN KoreH4aTbiX
BaroB, M3rOTOBMEHHbIX N3 CTann MoXeT BbITb OnpeaeneHa aMNMpUYecKkn Kak onucaHo ganee
(rne HV — ato noBepxHOCTHasA TBepAoCTb Mo Bukkepcy). B ypaBHeHuu (4.1-1) 3anoxeHo
KOHCepBaTMBHOE 3Ha4YeHne, KOTOpoe NpeanonaraeT, YTo yCTanocTHas NPOYHOCTb YYUTbIBaET
BMUAHWE OCTaTOMHOIO HanpshkeHusi. PesynbTupytollee 3HadyeHue MpuMeHUMo npu
KoahpuumeHTe acMMMeETPUN LMKNa HanpsbkeHnn R = - 1:

OFnosepx. = 400 + 0,5(HV-400) [Mla] (4.1-1)

Cne,u,yeT OTMETUTb, YTO BIIMAHWE CpeHEero Hanps>XeHuna y MHOYKUMOHHO 3aKall€HHbIX
ctanen MOXeT OblTb 3HAYUTENBHO BbILLE, YEM Yy 3aKalieHHbIX N OTNYLWEHHbIX.

YCTaJ'IOCTHyIO NPOYHOCTb B nepexo,quVl 30He 6e3 ydyeTta HepaBHOMEPHOro nageHusa
TBEepOoCTn B 30HE nepexoga K cepgueBnHe, nokasaHHOM Ha puc. 4-1 crniegyert onpenenatb no
ypaBHEHUO, npneegeHHOMY B 2.4.9 HacToslWwen 4actu. [Ons rantenemn pamMoOBbIX W,
COOTBETCTBEHHO, LLATYHHbIX LLeeK ,EleVICTByeT cnepyroulas cpopmyna:

785-0p

Opns,uuw = +K(0,4205 + 39,3)[0,264 + 1,073Y %% + oo T %6 J1/X ] (4.1-2)

roe: Y= Dc 1 X=Rc Ans rantenv pamoBON LLUENKN,
Y = D u X=Rn ans rantenu WwaTyHHOW LLEWKHN,
Y = D 1 X=Do/2 gns kpas macnsHoOro oTBepcTums.

BrnnsiHue octatoyHoro HanpshkeHua B (4.1-2) He y4uTbiBaeTCS.

Mpn aHanu3e yctanoctu NognoBEPXHOCTHOIO CNos (HWKE YNPOYHEHHOrO Crod) HeyyYeT
OCTaTOYHbIX HANPsPKEHUN PACTSHKEHUs cregyeT ydecTb nytem BbideTa 20 % OT Nony4YeHHOro
BbllLe 3Ha4YeHus. OTn BblduuTaemble 20 % COOTBETCTBYHOT BAUSHUIO CPEOHEr0 HaNpsiKeHus B
nermpoBaHHOM 3aKaneHHoOM 1 OTMYLLUEHHOW CTanu C OCTaTOYHbIM HaNpsKeHNEM pacTsHKeHUs
300 MlMa. Onsa ctanem HU3KOW MPOYHOCTM OaHHas NPOLEHTHas BeNMYMHa OOImkHa ObiTb
BblILLIE.

Ecnn gocTtoBepHO M3BECTHO, YTO OCTATOYHbIE HANPSKEHUS HUXKE, TO criedyeT yunuTbiBaTb
MX pakTnyeckoe 3HavYeHme.

Mpn aHanmMse ycTanocTM MOBEPXHOCTU BOMM3N 30HblI YNPOYHEHMS — T.e. B 30HEe
TEepMUYECKOro BAnsHUS (CM. puc. 4-2.) — BNUAHME OCTATOUHbIX HAMPSHKEHUA pacTsKeHUs
MOXeT OblTb YYTEHO BblMMTAHWEM ONpPeneneHHOW MPOLEHTHOW BENWYUHBI (COrnacHo
Tabn. 4.1) 3 3Ha4YeHUs, pacCYMTAHHOrO NO BbiLLENPUBEAEHHON hopmyre.

Tabnuua 4.1
BnusHue octaTou4HbIX Hanpmxel-mﬁ pacTsaXeHns Ha 3agaHHOM pPacCToAHUU MeXay Kpaem
ynpqueHHoﬁ 30HbI U FanTenbrO

. 0...1,0 makc. rmny6uH 3akanku: 20% R Kpaii
pawn
~YyNpOYHEHHOro
1. 1,0...2,0 makc. rmy0OuH 3akanku: 12% 5% -1 . - crnos
—
. 2,0...3,0 makc. rnybuH 3akanku: 6% v o m:-n I =
IV. | 3.0 n6onblie makc. rnybuH 3akanku: 0%

5. ASOTUPOBAHUE

B TexHu4eckmnx TpGGOBaHVIFlX K TBepOoCTn AOOJTKeH ObITb YKa3aH ananasoH BEJTMYUH
HOBerHOCTHOI‘;I TBEpPAOCTU (MI/IHI/IMyM n MaKCI/IMyM) n MUHMUMaArNbHOE U MaKCcumalribHOe
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3HayeHMe rnybuHbl. B HacTosiwem pasgene paccmaTpuvBaeTcs  TONbKO — ra3oBoe
asoTtvpoBaHue. [lpn 3TOM NPUMEHAIOTCA LWKanbl 3HayYeHu TBepaocTn no Bukkepcy B
AnanasoHe HVO,5.
[na uenen HacTosiwero pasgena rnybuHa a3oTMpoBaHus ty onpegenseTcs Kak rnyovHa,
Ha KOTOPOW TBEPAOCTb MaTepuana npeBbllaeT TBepAoCTb cepAaueBuHbl Ha 50 HV.
Mpodmnb 3akanku OormkeH ObiTb Ha3HadeH BMIIOTb OO camMol cepaueBuHbl. Ecnv oH
HEN3BEeCTEeH, Ero MOXXHO ONpeaennTb 3MNMPUYECKM NO criegyowmmMm opmynam:

50 )(Wtw)2

HVI‘IOBerH. - HVcep,uu.

HV(t) = HVceszu,. + (HVrIOBerH._ HVcepau.) (

roe: t — MecTHas rnybuHa,
HV(t) —TBepoocTb Ha rnybuHe t,
HVeppu, —TBEPAOCTb CEPALEBMHDBI (MUHMMArbHas),
HVopepxn. —MOBEPXHOCTHAsA TBEPAOCTb (MUHMMAsbHaSA),
ty — HaMMeHbLUas rnybuHa a3oTMpoBaHUS.

51 MecTHas ycTanoctHasa NPoO4YHOCTb

Ba)xHO OTMETUTb, YTO NpPU a30TMPOBAHMM KOSNIEHYATOro Bana ycranocTb BO3HUKaAET Nmbo
Ha NOBEPXHOCTU, MO0 B 30HE nepexoaa k cepauesBmHe. Mo3ToMy yCTanoCTHY NPOYHOCTb
MOXHO onpeaenuTb NpoBeeHUEM UCTNLITAHUIA, KaK Yka3aHo B NpunoxeHuu 1V.

B kavecTBe anbTepHaTMBHOro BapwaHTa, Af19 KONeH4aTbiXx BaroB, U3rOTOBIIEHHbLIX U3
cTanu MOBEePXHOCTHYH YCTanoCTHYK MPOYHOCTb (rMaBHOE HanpshkeHwe) ons matepuana ¢
NOBEPXHOCTHOW TBEPAOCTbI0O He MeHee 600 HV MOXHO KOHCepBaTMBHO ONpeaenuTb
AMMUPUYECKUM MYTEM:

OFyoneps. = 400 MITa (5.1-1)

Mcnonb3oBaHue 3asucmumocTtu (5.1-1) AoNyCcTUMO NPU UCMONb30BaHUM NPEeSnoNOXKeHUs
O TOM, YTO YCTaniocTHasi MPOYHOCTb YYMTbIBAET BAUAHME OCTATOYHOIO HaMnpshKEHUs Ha
NOBEPXHOCTU, a KOOI DULMEHT aCUMMETPUN LKA HanpskeHnn R = —1.

YcTtanoctHas NPoOYHOCTb B NEPeXOAHON 30HE MOXET ObiTb onpeaesieHa no ypaBHEHMIO
B 2.4.9 HacToswen Yyactn. [ng rantenen WaTyHHbIX U, COOTBETCTBEHHO, PaMOBbIX LLEeK
OencTByeT creayrowasa gopmyna:

Orns,um = +K(0,4205 + 39,3)[0,264 + 1,073Y7%% + 732—0‘;’3 + %’: J1/X ] (5.1-2)

roe: Y= Dc 1 X=Rg Ansa rantenv pamMmoBOn LLUENKM,
Y= D n X=Rn gnsa rantenu LaTyHHOW LUeku,
Y= D un X=Do/2 pnsa kpas MacnsHOro oTBepcTums.

BnusiHne octaTtoyHoro HanpsbkeHus B (5.1-2) He yuuTbiBaeTCS.

B oTnuune oT MHAYKUMOHHO-3aKanuBaeMblX, a3oTUPYEMble U3Enus He MMEeKT CTOflb
4YeTKO BbIPaXXEHHOW 30Hbl Mepexoda K cepaueBuHe. [pu BbICOKOM YpPOBHE OCTaTOYHbIX
HanpsHKEHUIA CXKaTus Ha NOBEPXHOCTW, YPaBHOBELUMBAIOLLME VX HAMPSPKEHWUS PACTSHKEHUS B
cepAueBVMHe YMepeHHbl BcreactBuMe Hebonblion rnyouHbl. lMpu aHanuse yctanoctu
NoAMNOBEPXHOCTHOIO CIOSt HEYYET OCTAaTOUHbIX HAaNpPsXKeHWUIA pacTshkeHNst B 30He nepexoaa u
HWXXE Hee MOXHO He MPUHMMaTb BO BHUMaHVe BBUAY PaABHOMEPHOrO NMPoduns U3MeHEHNs
TBEPAOCTM MPY a30TMPOBaHMM.

HecmoTps Ha To, 4TO B 06LLEM Cryyae pacyeT crieayeT BbINOMHATL No BCemy npodunto
N3MEHEHUsI TBEPAOCTU, OH MOXET GblTb OrpaHuyeH 1 6oree NPoCTbIM NMOAXOAOM — aHanM30oMm
NOBEPXHOCTU N ONpeAerieHNEM YCITOBHOWM TOYKM NEPEXOAa, 3a KOTOPYHO MOXKET OblTb NpUHATA
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rmybuHa, Ha KOTOPOW 3Ha4YeHWe MeCTHOW TBepgocTu npubnuamTensHo Ha 20 HV Bblwe
TBEpAOCTU cepaueBuHbl. [pn 3TOM B pacyeTax Heobxogumo KCMonNb3oBaTb CBOWCTBA
MaTepuana cepaueBuHbl, a HarpskeHuss B MecTe rnepexogja K cepaueBMHEe MOXHO
paccuntbiBaTb No oopmynam ans mectHbix KKH n ncnonesysa t = 1,2ty.

TBepaocTb [HV]

A

+20 HV 4

Pwuc. 5.1.
3cKM3 yCnoBHOM TOYKM Nepexoaa no riyouHe (t)

6. XONNOAHAA ®OPMOBKA

MpenMyLLecTBOM MNOBEPXHOCTHOrO YMNPOYHEHMS YeKaHKOW WM XOMOAHOW oObKaTKu
rantenen ABnseTCA co3gaHne OCTaTOMHOrO HanpshXeHUs CXKaTus Ha CUIbHO Harpyxaembix
yyacTtkax. [lputom, 4TO oOCTaTOYHble MOBEPXHOCTHbIE HaMpsiKeHUs onpenensTca
peHTreHorpapnyeckMm MeTooM, a OCTaTo4yHble MNOAMNOBEPXHOCTHbLIE HaMpsiXeHus —
HenTpoHorpadmMyeckMm, [OOCTOBEPHO OUEHUTb  MECTHYK  YCTaroOCTHYK  MPOYHOCTb
HEBO3MOXHO, B CBS3N C YeM ee Heobxoaumo ornpefensTb UCMbITaHUSAMU Ha ycTanocTb C
yyeTom TpeboBaHun npunoxexus V.

Takoe wucnbiTaHWe, Kak NpaBuMo, BbINOMHAETCA C YEeTbIPeXTOYEYHbIM M3rMbom npwm
KoathpuumeHte acummeTpun uukna HanpskeHun R =-1. o pesynbtataMm uWCNbITaHWUA
onpegensaeTcs usrmbHasa yctanoctHasi NPOYHOCTb, MOBEPXHOCTHAA UMK NOANOBEPXHOCTHAS,
B 3aBUCMMOCTU OT pexuma paspyLleHus, npvHMMaemas B KadecTBe penpes3eHTaTUBHOM
YyCTanoCTHOW NMPOYHOCTU AN AaHHOrO BUAA HarpyXeHus B 30He rantenu.

COOTHOLLEHNE KPYTUITbHOM U M3rMOHOWM YCTanoCTHOWM NPOYHOCTU B 30HE rantenym MOXeT
3HQUUTENbHO OTNMYATLCS OT OTHOLIEHWS! paBHOMO \3, NMPUMEHSEMOro B KpuUTEpuM HoH
Mwu3zeca. 370 BbI3BaHO TeM, YTO rNybunHa BRMsHMA (POPMOBKK, AOCTaTOUHAs A5 UCKIOYEHWS
NosiBNeHns n3rmbHon NoanoBEePXHOCTHOW YCTanoCcTh, MOXET OKa3aTbCs HEAOCTaTOYHOW AN
WCKITIOYEHUS NOAMNOBEPXHOCTHOW YCTaNoCTU NpU KpyyYeHUn, a Takke adpdeKkToM yBennieHus
CUNBbHO Harpy>XeHHon obnacTtu.

PesynbTaThl, NONy4YeHHbIE MPU UCMbITAHUM NONIHOPA3MEPHOro KONleHYaToro Bana, MoryT
ObITb NPUMEHEHBI AN KONEeHYaTbIX BanoB APYrnx pasmepoB NMpu yCnoBuu, 4TO Ux Matepuan
C y4eTOM KONMYecTBa NErvpyoLmx 31ieMeHToB 1 npouecca TepMoobpaboTkn OTHOCUTCH K
OOHOMY M TOMY e TUMNY U YTO BbINOMHAETCS POpMOBKa, NO3BONSOWAA AOOUTLCA CXOXEro
YPOBHS OCTaTOYHbIX HAMPSXKEHU CKaTUS Kak Ha MOBEPXHOCTU, Tak U B rnybrnHe matepuana,
T.€. NPOTSHPKEHHOCTb U rMNyOGuHA XOnogHOM (OPMOBKM [OIMKHbI ObITb NPONOPLMOHANbHbI
paguycy rantenwu.

6.1 NoBepxHOCTHOE yNpOo4YHEeHMe YeKaHKOW C UCMOoNb30BaHMEM Liapa
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YcTanoctHass nNpOYHOCTb MOXeT ObiTb onpegeneHa npyv NpoBeAEHWUUM UCMbITaHWUA
NMONIHOPa3MEpPHOro  KOMEeH4YaToro Bana WM  SMNUPUYECKUMW  MEeTodaMK, €Criv  OHWU
oGecneynBatoT 6onbLUYIO KOHCEPBATUBHOCTbL. ECnn nccnegytotca n narnbHas, n KpyTunbHas
yCTanocTHasi MPOYHOCTb, U OKa3bIBAETCS, YTO WX COOTHOLUEHWe oTnuyaetca oT \3, To
npumMmeHeHue kputepusa hoH Munseca crnegyeT NCKITIOYATD.

Ecnn wuccnepyetca TonmbKO M3rMBHast ycTanocTHasi MNPOYHOCTb, TO KPYTUIbHYHO
YCTanoCTHYIO MPOYHOCTb HYXHO OLEeHMBaTb KOHcepBaTuMBHO. Ecnu uarmbHas ycrtanoctHas
NMPOYHOCTb OKa3blBaeTCs Ha X % BblILLE YCTaNoCTHOM NPOYHOCTUN HEYNPOYHEHHOIO MaTepuana,
TO KPYTWUIbHYO YCTanoCTHYI0 NPOYHOCTb crieayeT npuHnumatb He 6onee yem Ha 2/3 oT X %
BblLLE TAaKOBOM Y HEYNPOYHEHHOro Matepuana.

Mocne 4YekaHKM camoe BbLICOKOE OCTaTOYHOE HanpshkeHne oxatus obpasyetca B
NnoanoOBEPXHOCTHOM croe. MoaToMy, B 3aBUCMMOCTM OT NMPOOHON Harpys3ku npu UCMbITAaHUAX
Ha ycTanocTb W OT rpagueHTa HanpskeHun, B MOBEPXHOCTU MOryT cosgaBaTbcs paboune
HanNpsPKeHNs Bbllle YPOBHA MECTHOWN YCTanoCTHON NPOYHOCTU. OTO MOXET Bbi3blBaTb B XO4e
UCNbITAHUN Ha YyCTanocTb nosiBrneHMe HebomnblUMX BOMOCTHbLIX TPELLMH, KOTOpble K3-3a
XapakTepHOro Npodmnst OCTaTOYHOro HaNPSPKEHUA CxaTna He ByayT pacnpoCTpaHSaTbLCA Npuy
AanbHEeNWMX UMKNax HarpyxeHus wn (Mnv) npu ganbHenwem HebOomnblOoM yBenuyeHuu
NpoBHON Harpy3kM B CBSI3W C TE€M, YTO BbICOKME OCTaTOuYHblE HamnpshKeHWUs cxaTtus nof
NMOBEPXHOCTbIO OCTaHaBNMBAIOT pPas3BUTUE HEBOMbLUMX NOBEPXHOCTHBLIX TPELLMH (CM. NINHUIO
rpaguMeHTHON Harpysku 2 Ha puc. 6.1).

Ocmamounoe Hanpadicenue pacmsaicens /
Vemanocmuaa npounocme

I'panmenTHas Harpyska (T.e. W3rHO M KpydeHHe)
1. YeramoctHast mpouHocTs — Oe3z obpazoBaHMs
BOJIOCHBIX TPEIHH

2. HepacnpocTpaHsiomascs: BOJIOCHas TpEIHHA
3. YeTanocTHas IPOYHOCTh — YPOBEHb PasphiBa

a. YeTajocTHasl MPOYHOCTH (CyMMa OCTaTOYHOTO
HAMPSUKCHUS H HCXO/IHOM YCTAIOCTHOM IIPOYHOCTH
3aKaJIeHHOTO M OTIIYIIEHHOTO MaTepHaa)

b. OcrarouHoe HaNpPsDKEHUE 10CIE YSKAHKH

Paccemosnue
OM noeepxHocmit

Puc. 6.1.
Paboune 1 octaTtouHble HanpsXKeHUsi Nof NoBEPXHOCTLIO Nocne YekaHku. MNpsmMble NuHuKM 1...3 oGo3HavaroT
BO3MOXHbI€ FPaAMEHTbI HANPSXKEHW, BbI3BaHHbIX HArpy3Kom

Mpy yCTanocCTHbIX UCMbITAHUAX MONHOPA3MEPHOro KoneH4YyaToro Bana aTu HeGonblune
BOJIOCHbIE TPELUUHbI HEe AOIMKHbI PacCMaTpMBaTLCA Kak CNocoOHbIe Bbi3BaTb paspyLUEHUE.
[lns onpeneneHns ypoBHS pa3pyLuatoLLmMX Harpy3ok creayeT yYuTbiBaTh TONbKO T€ TPELLUHDI,
KOTOpble Bbi3BaHbl YCTANOCTbIO M NPY 3TOM CMOCOBHbI NPUBECTU K paspyLLEHUtO (MPY KOTOPbIX
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HY)XHO MpekpawaTb UCMbITaHME). DTO TaK e MPUMEHMMO K CIy4ard YekaHkn MHAYKLUNOHHO-
3aKaneHHbIX ranTenemn.

B uenax yBennyeHust ycTanoCTHOW MPOYHOCTM WHOYKUMOHHO-3aKarneHHbIX rantenemn
KONeH4aTbiX BafioB UX MOXHO YEKaHUTb MOCne WHOYKUMOHHOW 3akankM M oThnycka o
HeobOXoAMMOM MNOBEPXHOCTHOM TBepdocTu. B atom cnyyae moxeT notpeboBaTtbes
Ha3Ha4eHue ycunus ygapa npu YekaHke B 3aBUCMMOCTM OT TBEPLOCTU NOBEPXHOCTHOrO Cro4,
a He OT Npeaena NpPoYHOCTU OCHOBHOrO Matepuana. BnuaHne Ha ycTanocTHy NpPoOvHOCTb
rantenen MHAYKUMOHHOW 3aKarsku C nocrnenyoLlen YekaHKkon onpeaenseTcd no pesynbratam
ncnbiTaHU NONHOPa3MEPHOro KofieH4YaToro Bana.

6.1.1 NMpuMeHeHe UMeLUUXCA pe3yNbTaTOB K aHarorM4yHbIM KosfieHYaTbIiM
Banam

CeepneHuns 06 n3aMeHeHUn yCTanoCcTHOM NPOYHOCTH NPU UCNONb30BaHMM NOBEPXHOCTHOMO
YNPOYHEHMS YEKAHKOM MOrYyT ObITb MCMNOMb30BaHbl NPU pacyeTe APYrMx KONeH4YaTbiX BaroB
npw yCnoBun BbINOSTHEHMS criegyowmx TpeboBaHui:

pa3mMep wapa, OTHECEHHbIV K pagunycy rantenu Bana, OMKeH OTnn4aTbcs He bonee yem
Ha £10 % oT npolleLero ncnbiTaHMe KoneH4YaToro Bana;

obnactb Bamna, nogBeprHyTas MOBEPXHOCTHOMY YMPOYHEHUIO OOJMKHA  ObiTb
3KBMBANEHTHa aHanornm4yHon obnacTu ucnbITaHHOro Bana, NMMbo NpeBbIWaThL €e;

yrrnosas NPOTSHKEHHOCTb KOHTypa rantenu, OTHEeCEeHHas K paguycy rantenu, OofmkHa
oTnnyaTbcsl He Oonee 4Yem Ha +15 % OT NpoLUeaLlero UcnbiTaHWe KOreH4yaToro Bana wu
OOImKHa ObITb pacnonoXeHa Tak, YToObl OXBaTblBaTb 30HY KOHLEHTPaUUN HanpsKeHUn npwu
paboTe gBuraTens;

NPUMEHSAETCS aHanOorMYHbIN MaTepuan ¢ y4eToM KonudecTsa Nermpyomx afieMeHToB 1
npouecca TepMoobpaboTky;

CKOPOCTb NMOAauu WapoB AOIMKHA HAXOAUTBLCA B TOM Xe NMponopumm K paguycy;

ycunue, npunaraemoe K Lwapy, AOMKHO ObiTb NPONOpLUMOHanbHO TBEPAOCTN MCXOLHOMO
Martepuana (ecnu TBepaocTu pasnmnyaloTcs);

ycunue, npynaraemoe K wapy, OSKHO ObITb NPONopuUnoHanbLHO KBagpaTty ero paguyca.

6.2 XonopgHas obkaTtka

YcTanoctHass NPOYHOCTbL MOXEeT ObiTb onpegeneHa npu NpoBeAeHMU UCMbITAaHUN
NMOSTHOPA3MEPHOrO KOMEHYaToro Bana WM SMOUPUYECKMMW METOAaMK, €CINU  OHU
obecneymBatoT 6onbLUYIO KOHCEPBATUBHOCTbL. ECnn nccnegytorca n narnbHas, n KpyTunbHas
yCTanocTHasd MPOYHOCTb, W OKa3biBAeTCs, YTO WUX COOTHOLUEHME OTnMyaeTcs OT V3, TO
npumMeHeHue kputepusa poH Mmnseca cnefyeT UCKMIOYAUTD.

Ecnn wuccnepyetca TOnMbKO M3rMbHasi yCTanocTHasi MNPOYHOCTb, TO KPYTUIbHYHO
YCTanOCTHYK MPOYHOCTb HYXXHO OLeHMBaTb KOHcepBaTuBHO. Ecnn mnsrmbHas yctanocTtHas
NPOYHOCTb OKa3bIBaeTCs Ha X% BbILLE YCTANIOCTHOM NPOYHOCTU HEYNPOYHEHHOIO MaTepmana,
TO KPYTUNbHYIO YCTaNOCTHYKO MPOYHOCTb criedyeT npuHMMatb He Bonee vyem Ha 2/3 oT x%
BblLLE TAKOBOW Yy HEYNPOYHEHHOrO MaTepuana.

6.2.1 NMpuMeHeHne UMEKLUUXCA pe3yNbTaTOB K aHarorMyHbiM KoJeH4YaTbiM
Banam

CeeneHuns 06 naMeHeHun yCTanoCcTHOM NPOYHOCTH NPU NCNOMb30BaHMM NOBEPXHOCTHOMO
YyNpoOYHEHMS XOnoAHoOW oObkaTkon MOryT OblTb MCMNOMb30OBaHbl MpU  pacyeTe Apyrux
KoneH4aTbIX BarioB Mpu yCroBMKM BbINOSHEHNS Criegyowmnx TpeboBaHUN:

obnactb Bana, noABEprHyTasd MOBEPXHOCTHOMY YMNPOYHEHUO OOSMKkHa  ObiTb
3KBMBANEHTHa aHanorm4yHon obnacTn ucnbiTaHHOro Bana, NMMOOo NpeBbIWaThL €e;

yrnosas NPOTSHKEHHOCTb KOHTypa ranTenun, OTHECEHHasl K paguycy rantenu, OofmkKHa
oTnnyaTbCcs He Oonee 4yeM Ha +15 % OT NpoLUeaLIero UcnbiTaHWe KOfeH4YaToro Bana wu
AOMKHa BbITb pacnonoXxeHa Tak, YToObl OXBaTbiBaTb 30HY KOHLEHTPALUMM HAaNPSHKEHU Npuy
paboTe gBuraTens;

NPUMEHSIETCA aHanorMyHbl MaTepuan c y4eTOM KONMYeCcTBa NernpyroLLnx aieMEHTOB U
npouecca TepMoodpaboTky;
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ycunve, npunaraeMoe K pornuKy, OOMKHO paccyUTbIBaTbCsA Tak, YTOObl 0GecneunTb Kak
MUHMMYM TaKyl >Xe OTHOCUTENbHYH (T.e. OTHECEHHYK K paauycy rantenu) rnyouHy
00paboTku.
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TMPUTTIOXKEHUE VI

PYKOBOACTBO MNO PACHETY KO3®®ULIEHTOB KOHLEHTPALIUN HAMPSA)XEHUA B
KPAAX MACJIAHbLIX OTBEPCTUW KOJIEHYATbLIX BANOB MNMPU MNOMOLLA METOOA
KOHEYHbIX 3JIEMEHTOB

CopepxaHune

1. OO6Lwme nonoxeHus

2.  TpeboBaHus k Mmogenu

2.1 PekomeHgauun ansa anemMeHTHOWN CeTKM

2.2 Matepuan

2.3 KpuTepum kadecTBa afIEMEHTHOWN CETKM

2.3.1 KpuTepui rnaBHbIX Hanps>KeHun

2.3.2 Kputepuin ocpegHeEHHOCTU/HEOCPEAHEHHOCTN HaNPSXKEHNI
3. Cniyyau Harpysku 1 oLeHKa YPOBHS HaMNPsKEeHU
3.1 KpyueHue

3.2 WNarmb
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1. OBLWWIME NONIOXKEHUA

Llensto gaHHOro aHanusa sBnsieTcs onucaHue NpMMEHEHNa — BMEeCTO aHanmTu4eckoro
pacyeTa — MeToda KOHeuYHbIX anemeHToB (MK3J) ans onpegeneHnsa KoapuumneHToB
KOHUeHTpauun HanpskeHun (KKH) B kpasx mMacnsHbiX OTBEpPCTMA. AHaNUTUYECKUA MeToq
OCHOBbIBAETCHA Ha AMNUPUYECKNX POPMYFax, NONyYEHHbIX U3 pe3yrbTaToB TEH30METPUN UK
NoNApPU3aLNOHHO-ONTUYECKMX U3MEPEHUIA PasnNUYHOro Kpyrroro npokata. Mcnonb3oBaHue
3TuX bopMyn 3a npegenamm Ux NPUMEHMMOCTM MO NoBOMyY 13 NapamMeTpoB MOXET NPUBECTU
K owmbkam 1 B TOM, U B APYromM HanpasneHnn, No3ToMy pekomeHayeTcs ncnonb3osatb MK3.

KKH, paccuyuTaHHbIn B COOTBETCTBUM C MONOXEHUSAMU HACTOSALWEro [AOKYMEHTa,
onpefensaeTca Kak OTHOLIEHWEe HanpsKeHun, paccdntaHHblx MK3, K HOMUHambHbIM
HaNpPsPKeHNAM, pacCYUTaHHbIM aHanUTUYECKUM METOAOM.

Mpn wncnonb3oBaHMM MeToAa ANd MPOBeOEeHMS pacyeToB B COOTBETCTBUN C
TpeboBaHMAMM 2.4 HACTOSLLEN YacTK, CregyeT BbIMOMHATL pacyeT rnaBHbIX HaNPsHKEHWNA.

AHann3 OOMKEH NPOBOAUTLCA B paMKax JIMHENHO-YNPYroM KOHEYHO-311IEMEHTHOM
MOZenu; BO BCeX Cry4vasX HarpyxeHus cnegyeT MPUMEHATb €AVHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYMHDI.

PekomeHaoyeTcs nNpoBepsATb  3NEMEHTHYH  TOYHOCTb  MCMOSIb3yeMOrOo  KOHEYHO-
3NeMEeHTHOro pellatens, Hanpumep, NocpeacTBOM MOAENUPOBaAHUA NPOCTOM reoMeTpumn C
nocrneaylowmMm CpaBHEHUEM HamnpsbkeHur, nosiydyeHHbiX u3 MKD, ¢ pesynbtatamu
aHanMTMYecKoro pacyera.

Bmecto MKO MOXeT Takke MCnonb30oBaTbCA METOA rPaHUYHbIX S1IEMEHTOB.

2. TPEBOBAHUA K MOLESN

OcCHOBHble pekoMeHAaumn 1 AoNyLEeHNst NPy NOCTPOEHUN KOHEYHO-3NIEMEHTHOM MOAENU
npeacTaeneHbl B 2.1. 3akOHYeHHas KOHEYHO-3reMeHTHasa Moaenb AOMMKHA COOTBETCTBOBATb
OZIHOMY U3 KpuTepues, nNpeacTaBrieHHbIX B 2.3.

2.1 PekomMeHpauum ans aneMeHTHOMN CeTKU

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

MOZEeNb A0SMKHA ONUCbiBaTb OAMH MOMHOLEHHbIA KPUBOLLMIM OT OCEBOM JIMHUM OAHOrO
pamMoBOro NOALUUMNHUKA [0 OCEBOW NTMHUU COCeQHEro paMoBOro NoALWUMHUKA.

B6n13un KpaeB NCNonb3yTCA 9NeMEHTbI CrieyoLmxX TUMNoB:

10-y3noBble YeTbIpeXrPaHHbIe 3NIEMEHTHI;

8-y3roBble WeCcTUrpaHHble 351IEMEHTHI;

20-y3noBble LWeCTUrpaHHble 3NIEMEHTHI.

B651M3un kpaeB MacnsHbIX OTBEPCTUI UCNONb3YIOTCA CeayroLne XapakTepUCTUKN CETKU:

MaKkcMMarsbHbIA pasMmep anemMeHTa a = r/4 No BCen rantenu Kpas U B HarnpasfieHuu
MacnsiHOro OTBepCTUs (B Criydae Ucnonb3oBaHus 8-y3roBbiX LWECTUrPAHHbIX 311IEMEHTOB OHU
OOJMKHbI ObITh eLe MeHbLLEero pasmepa 451 COOTBETCTBUS KPUTEPUAM KadeCTBa f1IeMEHTHOM
CEeTKN).

PekomeHayemble pa3mepbl 3IEMEHTOB B HanpasneHuu rnybuHbl rantenu:

TONLWUWHA NePBOro Crnosi paBHa pa3mMepy drneMeHTa a;

TOMLWMHA BTOPOro Cnos paBHa pasmepy anemMeHTa 2a;

TOMLWWMHA TPETLEro Crog paBHa pasMepy anemeHTa 3a.

Kak npaBuno, ocTanbHasi 4acTb KpuBowMna [OMKHa obecnevvBaTb YUCINEHHYIO
YCTOMYMBOCTb peLuaTens.

CeprieHnsa n oTBepcTusd, npegHasHayeHHble A58 obreryeHns KOHCTpyKuun, criegyet
MoZenupoBaTsb.
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MprumeHeHne nogmoaenen gonyckaercs npu cobnogeHnn TpeboBaHnin NPUMEHAEMOro
nporpaMmHoro obecneveHus.

2.2 MaTepuan

B 2.4 HacTosWwen YacTn He paccMaTpmuBaloTCA Takme CBOMCTBA MaTepuanos, Kak Moaysib
KOHra (E) n koadhdumumeHT lNyaccona (v). Ana aHanuza MKO 3tn napameTpbl matepuana
HeobxoauMbI, MOCKOSbKY CHavyana paccuMtbiBaeTcs ynpyrve gedopmaumm, a U3 Hux yepes
moaynb HOHra un koadpduumeHt [lyaccoHa paccumTbiBaoTCA HanpsbkeHus. Cnegyet
ncnonb3oBaTb [AOCTOBEPHble 3HAYeHWss CBOWCTB MaTepuanoB, nvbo B3ATble U3
OOKYMeHTaumu, NMbo namepeHHble Ha NpeacTaBuTeNbHbIX 0bpasuax maTepmanos.

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

2.3 Kputepun kauectBa a5IieMeHTHOMN CETKMN

Ecnn wucnonb3syemas anemeHTHass ceTka He COOTBETCTBYeT HM OOHOMY U3
HWXXeyKa3aHHbIX KpUTepueB Ansi onpeaeneHnst KoaUUMEHTOB KOHLEHTPALMN HANPSHKEHNIA
B uccnegyemon obnactu, JosmkeH ObiTb NpoBeAeH MOBTOPHbIM pacyeT C UCNONb30BaHWEM
BGornee Menkon ceTKu.

231 Kputepuin rnaBHbIX HanpsiKeHUn

KauecTBo ceTkn AOMKHO ObiTb MOATBEPXKOEHO MNOCPELCTBOM NPOBEPKN COCTaBNANOLLEN
HanNpsPKeHUs, HOpMarnbHOM K MOBEPXHOCTM paguyca Kpasd MacnsHoro oTteepctus. [lpu
rMaBHbIX HANPSPKEHUNAX g, 0, U a3 AOMKHO BbINOMHATLCSA crieayollee TpeboBaHue:

min(|ay], |02}, [o3]) < 0,03 - max(|ay], |o2], |o3])

2.3.2 KpuTtepun ocpegHeHHOCTU/HEOCPEeAHEHHOCTU HaNpPsXKeHUn

Kputepuin  ocpeaHEHHOCTU/HEOCPEAHEHHOCTN  HamnpshkKeHUMM  OCHOBbLIBAEeTCA  Ha
OTCNEXMBAHUN HEOQHOPOLHOCTEN B HAMPSPKEHUSX, ONpedensieMblX Ha 3fiEMEHTax rantenu
npu pacyete KKH:

HeoCpeAHEHHbIE Y3rOBble HaMpsPKEHUs, PacCYNTbIBAEMblE Ha KaKAOM 3fIEMEHTE,
COEONHEHHOM C TEM WM UHBIM Y3110M, AOIMKHbI OTNMyaTbCca MeHee YeM Ha 5 % o1 100 %
OCpPEOHEHHOTO Y3II0BOro HaNpshXeHUs Ha 3TOM y3ne B uccnegyemon obnacru.

3. CNYYAUN HATPY3KN N OLIEHKA YPOBHSA HANPSXXEHUA

Mpn onpegeneHun KKH B3ameH aHanutnyeckoro cnocoba, onucbiBaemoro B 2.4
HacToSAWen 4YacTu, pacdeTbl AOMKHbI ObiTb BbINOMHEHbI ANA HWXKecneaylwmux cryyvyaes
HarpyxeHusl.

3.1 KpyuyeHue

KoHCTpyKuna noaBepraeTcst BO3AENCTBUIO YACTLIM KpydeHueMm. [edopmaums TopLeBbIX
NOBEPXHOCTEN MOAENN NoAaBnsETCS.

KpyTawmmn MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCU KOorleH4YaToro sana. 91oT
y3en paboTaeT Kak rnaBHbIA y3en C LWeCTbo CTeneHsaMu cBoBOObl U XXECTKO COeOUHEH C
oCTarbHbIMY y3amMn TOpLEBOW NOBEPXHOCTMW.

Takune rpaHuYHbIE YCIOBUSA U YCITOBUS HArpy>XeHns npuMeEHNMbI Kak ans psigHbiX, Tak n
V-00pasHbix ABuratenen.

Ha Bcex y3nax Ha Kpaw MacrsiHOro OTBEPCTUSI MOSyYeHbl FMaBHble HanpsXKeHus, 13
KOTOpPbIX B3ATO MakCMMarilbHoe 3HadeHue AOns nocrneayrolero pacdeta koapduuneHta
KOHLIEHTpaLUUN HanpshKeHWiA:

_ max(|os,|oz],|03])

N
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Puc. 3.2.
['paHnYHbIE YCNOBKSA 1 YCNOBUS HarpyXeHus ansi criydas BO34eNCcTBUst YNCTbIM U3rubom

Takune rpaHuYHbIE YCIOBUS U YCITOBUSI HArpy>XeHns NpUMEHNMbI Kak ans psigHbiX, Tak n
V-00pasHbix ABuratenen.

Ha Bcex yanax Ha Kpal MacrsiHoro oTBepCTUSI MOSTyYeHbl MaBHble HanpsKeHus, u3
KOTOPbIX B3ATO MakCuMarsnbHOe 3HayeHue ans nocneaytowero pacyeta KKH:

_ max(|o4|,|02],|03])

14:;

ON

rae HOMUHaNbLHOE U3rMBGHOE HaMPSPKEHWE gy Ha LIATYHHOW LWelke onpeaeneHo no 2.4.4.2
rnasbl 2.4 HacTosiLLeln YacTu Npu nsrudaroLLemMm MoMeHTe M:

oy = M/W,
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3 NAPOBbIE TYPBUHbI

3.1 OBLWHME NONOXEHUA

3.1.1 maeHbI Typbo3ybuaTtbin arperat gomkeH obecnednBate peBepc C MOSHOro
nepegHero xoga npv pacyeTHOM MOLIHOCTM Ha 3agHUM XO4 W peBepc B OOpaTHOM
HanpaBneHnn ¢ NPMMEHEHNEM KOHTpNapa.

3.1.2 TypboarperaTbl, NnpeaHas3Ha4YeHHbIe 451 UCMOMb30BaHMSA B Cy4OBbIX CUMOBbIX
yCTaHOBKax B KayecCTBe [MaBHblX, AO/MKHbI OTBeYaTb Tawke TpebosaHuam 2.1 yactm VI
«MexaHnyeckne yCTaHOBKNY.

Ha cygax c MHoroBanbHbIMM YCTaHOBKaMuM nNpu BUHTaxX (UKCMPOBAHHOIO Luara
Typboarperar Kaxgoro Bana AofmKeH UMeTb TYpOUHyY 3aaHero xoga.

3.1.3 TypOvHbl  BCnoMoraTeribHbIX MEXaHUM3MOB [OOJDKHbl  3anyckatbcsi  6e3
npegsapuTensHOro nporpeea.
3.14 Ha OOHOBMHTOBBLIX Cydax C MHOFOKOPMYyCHbIMU TypbuHamun [OMmMKHbI ObiTb

NpUHATBI Mepbl Anst obecneyveHnss 6esonacHo paboTbl NpY NepekpbITUM nofdadn napa K
no6omy 13 kopnycos. [Ina 3Tol Lenu nap MoOXeT HernocpeacTBEHHO NnogaBaTbCs Ha TypOUHY
HM3KOro AaBneHusi, a TYpPOUHbI BbICOKOTO UMM CPeaHero AaBneHnst MoryT HenocpeacTBeHHO
OTBOAMTb Nap Ha KOHAEeHcaTop.

Mpv 3TOM AOMKHBI NpeaycMaTpuBaTbCs Haaexalme yCTpoMCcTBa U opraHbl yrpasrieHus
Ans paboTbl B yKasaHHbIX YCMOBMSIX C TeM, YToObl faBneHWe U TemnepaTypa napa He
npeBbicunm 6e3onacHbIX 3HaYeHU Ana TYpOUHbI M KOHZEeHcaTopa.

Bce TpybonpoBoabl M KnamnaHbl 3TUX YCTPOWCTB [AOMKHbl OblTb NErkogocTynHbIMU U
COOTBETCTBYIOLLMM 06pasom MapkMpoBaHbl. [O XOAOBbIX WCMbITAHUA AOSMKHbI ObITb
npousBefeHbl NpeaBapuUTenbHble UCMbITAHUS O00OPYAOBaHWA MPU  BCEX BO3MOXHbIX
KOMOWMHaLMAX COCTOSIHUI YKa3aHHbIX KanaHoB U TpyGonpoBOaOB.

[lomkHbI GbITb ONpeaeneHbl AomnyckaeMble MOLHOCTU U CKOPOCTU Npu BbiBoAe U3 paboTbl
no6ol n3 TypbuH; cooTBeTCcTByoWas MHOpMaLnUs AOMKHA HAXoAMTbCcs Ha GopTy cyaHa.
[omkHa ObiTb Npou3BeaeHa OUeHKa BIUSIHUS yKasaHHbIX BapuaHTOB paboTbl TypOUH Ha
LIEHTPOBKY BasioB 1 Ha HarpyxeHue 3yb4aTbix nepeaau.
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3.2 POTOP
3.2.1 Pacyetr petaneii potopa Ha MPOYHOCTb [OSMPKEH MPOU3BOAMTLCA Ha

MakCUMarnbHYl0 MOLLHOCTb, a TaKke Ha MWHble BO3MOXHbIE€ Harpy3kM, MNpu KOTOPbIX
HanpshKeHUs MOryT 4OCTUraTb MakCUMaribHOro 3Ha4YEHUS.

Kpome Toro, gormkeH npon3BoanTbC NPOBEPOYHbBIA pacyeT HaMpsPKeHUs1 B pOTOpe U ero
JeTansx npy YyactoTe BpalleHud, npesbilatoLen makcumansHyo Ha 20 %.

3.2.2 Kputnyeckas 4yactoTa BpalleHuMsi poTopa AOSMKHA MpeBbiaTbh pacyeTHYH
4YacTOTy BpaLleHusl, COOTBETCTBYHOLLYIO pacHeTHOM MOLLHOCTU, He MeHee YeM Ha 20 %.

CHWMXeHMe KpUTUYECKOW YacTOTbl BpalleHUs MOXeT ObiTb AOMyLweHO npu ycrosum
npeAacTaBneHnsa AoKa3aTenbCTB HAAEXHOCTN paboTbl TYpOMHbLI Ha BCeX 3KCMyaTalMOHHbIX

pexumax.
3.2.3 [nsa Kaxxgoro BHOBb CNPOEKTUPOBAHHOrO obnonaTbiBaHusa Tpebyetcsa pacyeT
Ha BMOpauuio 1 nocrneayoLlast onbiTHas NPoOBEPKA ero BUOPALMOHHOM XapaKTEPUCTUKN.
3.2.4 KOHCTpYKUMA 3amMKa NONaTOK CO CbEMHOM 4acTbio LEeKM Aucka u gpyrue
nogoOHLIE KOHCTPYKUWUK, Bbi3blBalOWME 3HAYMTENBHOE MECTHOe ocrabneHue obopa, He
A0nycKatoTCs.
3.25 PoTtopbl TypOGWHbI B OKOH4YaTenbHO CcobOpaHHOM BWAe [OOIMKHbI ObiTb

ANHaMn4eCckn ypaBHOBeLUEHbl Ha 6anchprBqu017| MalwnHe C YyBCTBUTEJIbHOCTbLIO,
COOTBeTCTByI'OLLI,elz pasaMepam n macce poTopa.
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3.3 KOoPnycC
3.3.1 B cranbHbIX nuTbix Kopnycax TypOuH JonyckaeTcss npuBapka OTAeNbHbIX
NUTBIX YacTen 1 NaTpybKoB ANst NPUCOeaNHEHM pecnBepoB, Tpyb 1 apmatypbl.
3.3.2 Maponoasoadawmi naTpybok TypOuHbl 3agHEro xoga He AOMKEH ObITb XXECTKO
CBSi3aH C BHELLUHMM KOPMYyCOM TYpPOUHbI.
3.3.3 MprmeHeHne npoknagok Mexay draHuamMm ropusoHTanbHbIX U BEPTUKaNbHbIX

pa3beMoB TYpOUH He JonycKaeTCs; B Lensax YnnoTHEHNS pa3peLuaeTcs NOKPbIBaTb NIIOCKOCTH
pa3beMoB rpaduMToBbIMM OBMaskamu.

3.3.4 Hnadparmbl, 3akpenneHHble B  Kopnyce TypOuHbl, [OOMKHblI  UMETb
BO3MOXXHOCTb TEMNIOBOro pacLUMpEHWs B pagmanbHOM HanpaenieHnn B npegenax 4onycTtmmon
pacueHTPOBKM.

3.35 PacuyeT anadparmbl JOMmMKEH NPOU3BOAUTLCS Ha Harpy3Ky, COOTBETCTBYHOLLYHO
MakcumanbHOMy nepenagy gaBneHus B ctyneHun. aktnyeckuii npormb guadparmbl JOSMKEH
OblTb MeHble npornba, NpyM KOTOPOM BO3MOXHbI 3a4eBaHMA 3a OUCK UMW YNOTHEHUSA
anadparmol.

3.3.6 B kopnyce TypOuHbI HW3KOrO [AaBneHMsi [OOSMKHbI NpefycMaTpuBaTbCs
rOproBuWHbI A5 oCMOTpa obrionaTbiBaHWs NOCNEAHUX CTyneHen. Y TypbuH CO BCTPOEHHbIMM
KOHAeHcaTopamMu AOMKHbI NpegycmaTpyBaTbCsl FOPrIOBUHBI ANA OCMOTPa BEPXHUX PSOO0B
TPyOOK 1, N0 BO3MOXHOCTU, ANSA AOCTyNa BHYTPb KOHAEHcaTopa.

3.3.7 KoHCTpyKumst TYpOUMHbI AOMKHA A0oMycKaTb NOABEM KpbILLEK NOALMNHUKOB 6e3
pasbopku Kopryca TypbuHbI W KOHLEBbIX YacTen YMNOTHUTENbHbIX YCTPOMUCTB W
TpybonpoBoaoB.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)
94

3.4 NOALUNNMHUKA

34.1 Y rnaBHbiX TYpOVMH [OMKHbI MPUMEHATBCS MNOALWMMNHUKMA CKOMbXeHus. B
TypOrHax, NPOeKTUpyeMbIX Ha ObICTPbIA MYCK M3 XOMOAHOrO COCTOSAAHMS, PEKOMEHOYeTCs
NPUMEHEHME NOALUNMHUKOB C CaMOyCTaHaBMMBaOLNMMNCA BKIIaablamMu.

3.4.2 YnopHble MOALMNHUKA NaBHbIX TyYpObUH [OMMKHbI OblTb, Kak MpaBuIo,
opHorpebeHyaTble. [NNpumeHeHe NOALNMHMKOB APYrMX KOHCTPYKLUIA OOIMKHO ObiTb 0406peH0
Peructpom.

MoawwnnHmkKn, Harpy>keHHble gaereHnem 6onee 2 Mlla, pekomeHgyeTcss obopyaoBaTb
NMOBOPOTHbIMM OBGOMMaMuM WnM  YCTPOWCTBaMM NS aBTOMATUYECKOro BblpaBHUBAHUSA
JaBrneHns Ha CerMeHTbl.

3.4.3 TonwmHa aHTUPPUKLMOHHOTO CIIOSi CEerMEHTOB YNOPHOrO NOALLMMAHNKA OOSMKHA
OblTb MEHbLle MWHMMAanbHOrO OCEBOr0 3a3opa B MPOTOYHOM 4YacTu TypOWHbI, HO He
MeHee 1 MMm.
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3.5 CUCTEMbI OTCOCA, YINNOTHEHNA U NMPOAYBAHUA

3.5.1 MnaBHble TypboarperaTbl AOMKHbI MMETb CUCTEMY OTCOCA Napa M YNnoTHEHUS
HapYXXHbIX YNIOTHUTENBHbLIX YCTPOMCTB C aBTOMATUYECKUM perynupoBaHMeM [aBrieHus
YNNOTHAOLLLEro napa.

[MoMumMo aBTOMaTUYECKOro AOSMKHO NpeaycMaTpmBaTbCs pyyHOe ynpasneHne cucTemMon
oTcoca W yrnoTHeHus napa.

3.5.2 Kaxgasa TypbuHa [omkHa MMETb CUCTEMY NpopyBaHWsl, 00ecnevvBatoLLyto
nosfHoe yaaneHne KoHaeHcaTa U3 BCcex CTyrneHen 1 nonocten TypouHbl.

Cwuctema npogyBaHus AofmkHaA ObiTb Tak ycTpoeHa, YTobbl MCKIoYanacb BO3MOXHOCTb
NoCTynneHnst KoHaeHcarta B HepaboTatowme TypOuHbl.

3.5.3 PekomeHayembIn MaTepuan ans n3roToBMeHMs yNIoOTHUTENbHbIX TPebHen npu
Temnepartype napa B ynnotHeHuun 0o + 300 °C — naTyHb; o + 350 °C — megHo-HMKeneBble
cnnasbl; cBbiwe + 350 °C — nerMpoBaHHble cTanu.
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3.6 YNPABJIEHUE, 3ALLUTA U PETYJIIMPOBAHUE

3.6.1 Kaxgbin rmaBHbin Typboarperat LOMMKEH MMETb MaHEBPOBOE YCTPOWCTBO,
npegHasHavYeHHoe AN ynpaBfieHus U MaHeBPUPOBaHUA.

MprBOAbI ynpaBneHns MaHEBPOBLIMU KrianaHamu Typboarperata MolHocTbo 7500 kBT
n 6onee AomMkHbl BbiTb MEXaHN3NPOBaHbI; MPY 3TOM crnegyeT npegycmaTpvsaTb aBapunHoe
pyYHOE yrnpaBrieHue KranaHamu.

3.6.2 Bpemsa nepeknagku opraHoB ynpaBfieHUs1 MaHeBpPOBOro YCTPOMUCTBa
Typboarperata 13 NonoXeHUs NOMHOro NepegHero xo4a cygHa Ha NonHbIA 3agHU Xo4 unn B
oBGpaTHOM HanpaBneHun He JOSMKHO NpeBbiwaTth 15 C.

KoHCTpyKUMS  MaHeBpPOBOro  YCTPOMCTBA  JOMMKHA  UCKNOYaTb  BO3MOXHOCTb
OO HOBPEMEHHON Nnodayun napa K TypbuHe nepegHero u kK TypbuHe 3agHero xoaa.

3.6.3 naBHble W BcrnomMoraTenbHble TypOWHbI AOMKHbI ObiITb  06OpPYyAOBaHbI
npeaenbHbIMU  BbIKMNOYaATENAMKM,  BO3OENCTBYHOWMMKM  Ha  aBTomatr  ©6e3onacHoCcTu
(6bbICTpO3anopHbIV KranaH), aBTOMaTUYECKM NpeKpaLlaloWmMin AOCTyn napa B TypoOuHY npwu
NPEeBbILEHNN POTOPOM 4acTOTbl BpalLEHWsi, COOTBETCTBYIOLLEN MaKCUMarnbHOM MOLLHOCTH
Ha 15 %.

BbICTpO3anopHbLIM  KnanaH  OOMMKEH  3akpbiBaTbCA  OT AEWCTBUA  NpPeneribHoro
BbIKNIOYaTENS, HENOCPEACTBEHHO COEAMHEHHOrO0 C Barniom TypbuHbl. B kayecTBe npeaenbHOro
BbIKNOYATENA MOXET ObiTb NMPUMEHEH MacnsHbIA BbIKNOYaTeNb, MOMyYaloWwmi UMNynNbC
OT UmMnennepa, MMeLLLEro HENOCPEACTBEHHbIV NPUBOA OT Bana TypOuHbI.

Y  MHOrokopnycHbix  TypboarperatoB  npefenbHbli  BbIKNOYATENb  AOSMKEH
yCTaHaBnMBaTbCSA Ha Bany Kaxgon TypOUHbI.

Typ6oarperatbl, NnpegHas3HadYeHHble 451 UCNONb30BaHMSA B YCTaHOBKAX, BKIHOYAOWMX B
cebsi peBepCMBHbIN peaykTop, BUHT perynupyemoro Lara wnv Apyrme YCTPOWCTBA,
pasobuwatowme TypOMHY OT BanonpoBoda, B LOMNOSMIHEHWE K NpedenbHOMY BbIKIOYaTento
OOJKHBbI MMETb PErynsaTop CKOPOCTWU, OrpaHMYMBalOLLMA YaCTOTy BpaleHuss TypOuHbl npu
N3MEeHEeHMM Harpysk1 4o BBoAA B AENCTBME NpeaenbHOro BbiknovaTens.

Perynatopbl CKOPOCTH TypboreHepaTopoB AOIMKHbI oTBeYaTb
TpeboBaHuam 2.11.3 — 2.11.7.
3.64 Y Kaxgomn TypOuMHbI AOMKHO NpeaycMaTpuBaThCs YCTPOUCTBO AN SKCTPEHHOIO

npekpalleH1a nogaym napa B TypbvHy, MITHOBEHHO 3akpbiBatoLLee ObICTPO3anopHbIv KnanaH
BO3eNCTBUEM PYKMW.

Y rnaBHoro Typboarperata 310 YCTPONCTBO OOMKHO NPUBOAUTLCH B AEUCTBUE U3 OBYX
MECT, PacnofIOXeHHbIX Ha OQHOWN 13 TYpOMH 1 B NOCTY yNpaBfeHus.

Y BcnomoratenbHbiX TypboarperatoB 37O YCTPOWCTBO AOMKHO HAXoauTbCs PSAOM C
npegenbHbIM BbIKNtoYaTenem.

3.6.5 MaponpoBoa Mexay MaHEBPOBLIM YCTPOMCTBOM M COMNIOBOM KOPOBKOW JOMKEH
UMEeTb NO BO3MOXHOCTM Marbin 06beM ANS UCKIHYEHUS HEAOMYCTUMOrO pa3roHa TypOuHbI
npu aBapunHOM 3akpblTum BbICTPO3aNOpPHOro Knanaxa.

3.6.6 B TypbuHax c otbopom napa Ha wMaructpanax otbopa [OMKHbI
yCTaHaBnMBaTbCs HEBO3BPATHO-3aMoOpPHbIE KranaHbl, aBTOMAaTMYECKM 3aKpbiBaloLLMECH
OLHOBPEMEHHO C 3aKpblTeM BbICTPO3anopHOro Knanaxa.

Ecnn oTpaboTaHHbIN Nnap OT BCOMOraTernbHbIX CUCTEM NOABOAUTCA K TYpOMHaM rnaBHbIX
TypboarperatoB, BMyCK €ro [JOSDKEH npekpawartbcsa npu aBapurMHOM cpabaTtbiBaHMK
ObICTPO3anopHOro Knanaxa.

3.6.7 aBHble Typboarperatbl u TypbuHbl TypbGoreHepaTopoB AOMMKHbI UMETb
YCTPOWCTBA, aBTOMATUYECKM BO3OENCTBYKOLUME Ha  ObICTpO3anopHbIM  KNanaH w
npekpaLlarowme gocTyn napa B TypbuHy B cny4vasx:

.1  nageHunda gaBneHus CMa3odHOro Macna B CMcTeMe HMXe YCTaHOBNEHHOro 3aBOg0M-
cTpouTenewm;
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.2 TOBblWEHVs [OaBreHns B KOHOEeHcaTope CBepX YCTaHOBIIEHHOrO 3aBOOOM-
cTpouTenem;

.3 npeaenbHoOro casura potopa nobon TypbuHbl rmaeBHoro Typboarperara.

Y rnaBHbIx TypboarperaToB npekpaLleHne nogadv napa TypbuHam nepegHero xoga npu
nageHuu gaBneHus B CUCTEME CMasku He AOSMKHO NpenaTcTBOBaThb nogadve napa K TypbuHe
3agHero xoga.

3.6.8 [nsa 3awmTbl 0T HE4ONYCTUMOTO MOBbLILIEHWS] TeMNnepaTypbl Macna B fitobom n3
NnoAawWwunNHUKOB  rnaBHoro  Typboarperata crnegyeT  npegycmaTtpumsBaTb  aBapUHO-
npegynpeanTenbHyo cUrHanmsaumio.

3.6.9 Ha BbixnonHbix natpybkax Bcex TypbuH AOMKHbI yCTaHaBNMBATbCA
npegoxpaHnTenbHbIe KranaHbl NN paBHOLEHHOE UM YCTPOWCTBO.

BbInyckHble OTBEPCTUSA NPpefoXpPaHUTENbHbIX KNanaHoB AOSMKHbI OblTb BUAUMBIMKU W, MPK
HeobXxoaNUMOCTU, UMETb OrpaXKaeHUS.

3.6.10 Ha noaBoae napa Kk knanaHam MaHeBPOBOro YCTPOMCTBA UKW NoABoAE Napa K
TypbvHe BbICOKOro [aBneHuss nepegHero xoga W TypbuHe 3agHero xoga LOSMKHbI
yCTaHaBnMBaTbCA NapoBble PUNbLTPbI HAAEKHON KOHCTPYKLUMN.

3.6.11 maeHble Typboarperatbl AOMKHbI  006OpyAoOBaTbCsl  aBTOMaTUYECKUM
YCTPOMCTBOM MeASIEHHOro npoBopayvMBaHns. Heobxogumo npeaycmoTpeTb OTKYeHue
aBTOMAaTMYECKOro pexxmma npoBopadnBaHns C X040BOro MOCTUKA.
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3.7 KOHTPOJ1IbHO-U3MEPUTEJIbHbIE NMPUBOPbI

3.7.1 MocTbl ynpaBneHus rnaBHbIMK Typboarperatamm JOSMKHbI ObiTb 060pYyAOBaHbI
npnbopamu 4nst U3MepPEHUsI:

.1 4acToTbl BpalleHus Bana TypbuHbl 1 BanonpoBoaa;

.2 [aBneHus n TemnepaTypbl Napa 3a MaHEBPOBbLIM KNlanaHoM, B COMMOBbLIX KOpobKax
TypOvH nepegHero n 3agHero xoga, B Kamepe perynvpoBOYHOW CTyMNeHu, B MarncTpansax
OoTOOPOB 1 B CUCTEME OTCOCA U YNNIOTHEHWN;

.3 TemnepaTtypbl oOTpaboTaBLlero Macna Kaxgoro noawunnHuka (npuMeHeHue
ANCTaHUMOHHbIX yKa3aTenen TemnepaTypbl HE UCKMOYaeT YCTAaHOBKN MECTHbIX NpubopoB);

4 pexumoB NOArOTOBKM K TMYCKy, PEBEPCOB, NOALEPXaHWS B TOTOBHOCTU W
npvBeaeHns B COCTOSIHNE ANUTENbHOWN CTOSIHKM;

.5 paBneHus Macna Ha HanopHOM TpybonpoBoAE 3a MacnooxrnagnuTenem;

.6 Bakyyma B cooTtBeTcTBUM C 19.4.1.2 vactn VIII «Cuctembl n TpybonpoBoabi»
Mpasun PC/K.

3.7.2 maeHble TypboarperaTbl, kpome NpnbopoB, ykaszaHHbIX B 3.7.1, OOMMKHbI OblTb
o6opynoBaHbl:

.1 npmnbopamu, KOHTPONMPYIOLMMM NOCTYNSIEHNE Macria Ha KaXXabl NOALUNMHYK,;

.2 YCTPOWCTBaMW OS5 U3MEPEHMS OCEBOr0 NOSIOXKEHUS POTOPA;

.3 WTaTHbIMX YCTpOMCTBaAMWU ANsi 3amMepa M3Hoca 6enoro metanna BKNagbilen w
CErMEeHTOB Ka)K[,0ro ONOPHOro 1 YNOPHOMo NOALUMMHMKA;

4 ckobamu unu gpyrumu npubopamm ona NpoBepPKM NOSMOXKEHUS KaO4oro potopa B
BEPTMKANbHOW U rOPU3OHTasIbHOM MIIOCKOCTAX;

.5  npubopamun, KOHTPOMMPYKLUMMU OaBreHWe W TemnepaTypy napa B YCrOBUSAX
aBapUMHbIX PEXMMOB NPW OTKIOYEHUM NOBOro kopnyca TypObuHbl.

3.7.3 BcrnomoratenbHble  TypboreHepaTtopbl  OOMMKHbI  ObiTb  0OOpyOOBaHbI
npnbopamu B cooTBeTCTBUM C 3.7.1.
3.7.4 Typboarperatbl JomkHbl  ObITb  0O6OpPyAOBaHbI  CpeacTBaMyM  aBapUMHO-

npeaynpeaunTenbHON CUrHanM3aummn no cneayroLwmm napaMmeTpam:

no NageHuio AaBneHns macna B MacrnsiHONW CUCTEME;

MO NOBbLILLEHMWIO TEMMEPATYPbI Macna Ha BbIXOAE U3 KaXO0ro NoALUMMHUKAE;

MO MOBBILLEHWIO AABMNEHNS Macna Ha Bxode B Typboarperar;

MO MOBBILLEHNIO AABMNEHNSA B KOHAEHCATOPE;

No OCeBOMY CABUIy pOTOPOB.

MO MPEBbLILIEHNIO YPOBHEN BUOpaumm Ha NoALWUMHUKAX (C y4eTOM pekoMeHAauunn
n3rotoBuTENS).

ouhwiNPk
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4 NEPEOAYN, PASOBLUUTENIbHBIE U YINIPYTUE MY®TbI

4.1 OBLUME MNMOJNTOXEHUA

4.1.1 PeBepcuBHO-peayKkTOpHble 3ybuaTtble nepedayvn, npegHasHadeHHble Ans
NCNoNb30BaHWs B FMaBHOM NPUBOAE, OOMKHbI Takke oTBeyaTb TpebosaHuam 2.1 yactu VI
«MexaHunyeckune yctaHosku» Npasun PC/K.

41.2 HdeTtanun ¢ OKpYyXHOM ckopocTblo OT S o 20 m/c JomkHbl noaBepraTbhes
CTaTUYECKOW, a C OKpPYXHOW ckopocTbto 20 m/c u Bonee, npegHasHadeHHble and paboTbl
COBMECTHO C ra3oTypOMHHbIMM W NapoOTypOMHHLIMM ABUratensiMn, — LUHAMUYECKON
GanaHcupoBke.

To4HOCTb AMHaMMYecKkon GanaHCUPOBKM OIMKHA onpeaensaTbesi No dhopMynam:

v = 24000/n gnsa v > 300 m/c; (4.1.2-1)
v =63000/n gna v = 20 m/c, (4.1.2-2)
roe vV —pacCTodHne Mexay LeHTPOM TAXeCTUn n reOMeTpVI‘-IeCKOVI OCbl0 BpalleHuna geTtanun, MKM;

n  —yacToTa BpalleHus, MUH"L;
v — OKpY)XXHasi CKOpOCTb, M/C.

[ns npoMeXyTouYHbIX 3HAYEHUM OKPYXHOW ckopocTn B npegenax ot 20 go 300 m/c
BENUYMHa v oripefensaeTcs UHTepnonsauuen.

XKecTtkne vactn coeguHUTENbHbIX MYydT AOSMKHbI GanaHcMpoBaTbCA COBMECTHO C
geTansmMu, ¢ KOTOPbIMW OHW XECTKO COeANHEHbI.

4.1.3 KoHCTpyKumMa rnaBHbIX nepegady gormkHa obecneymBatb OOCTYN KO BCEM
nogLwnnHUKam.

Ha kopnycax nepegay JOfmMKHO BbITb 4OCTAaTOYHOE YMCMO FOPSIOBUH C NEFKOCHEMHbIMMN
KpblLLKaMu1 ANA BO3MOXHOCTU BHYTPEHHEro ocMoTpa.

PacnonoxeHwne roprioBuH 4oSMKHO obecnednBaTb BO3MOXHOCTb OCMOTpa 3ybbeB No Bcen
OTTMHE M NOALUMMHUKOB, HaXOOALWMNXCS BHYTPU nepegayun.

MpumeHeHne HacTodwero TpeboBaHMA K nNMaHeTapHbIM nepegadaMm  [OSDKHO
BbIMOMHATLCA HACKOMbKO 9TO NO3BOMNSAET UX KOHCTPYKLUUS.

414 Kopnyca nepegady [domkHbl  6biTb  060pyoOBaHbl  BEHTUMALMOHHLIMU
YyCTpOMCTBaMU.

BeHTMNAUMOHHbIE TPYObl AOMKHBI BbIBOAUTLCA Ha BEPXHIOK OTKPbLITYIO Nanyby wunu B
MecCTa, U3 KOTOpbIX obecneveHa BbITSXKKA.

KoHUbl BEHTUNAUWOHHBLIX TPy6 [OrmkHbl ObiTb 0GOpyAoBaHbl MramenpepbiBatoLLen
apMaTypon M YCTPOEHbl Tak, Y4Tobbl UCKMOYanack BO3MOXHOCTb MonagaHus BOAbl BHYTPb
nepegauu.

415 Ecnu rnaBHbIA YNOPHbIN NOALMIHMK MOMELLEH B KOpryce nepenadn, HWKHAS
YyacTb Kopryca JOMmKHa UMeTb Haanexalume noakpenneHus.
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4.2 3YBYATbIE NEPEOAYNU

4.2.1 O6wme TpeboBaHUA.

4.2.1.1 TpeboBaHus HACTOSILEN rMaBbl PacnpoOCTPaHSTCA Ha nepegayn 3ybuatble
UUNUHOPUYECKNE 3BOSbBEHTHbIE C BHELUHUM U BHYTPEHHUM 3aLenfnieHneMm, ¢ NpsiMbiM, KOCbIM
UNWU LEBPOHHBIM PacnonoXeHnem 3ybbeB 1 KOHUYeCKMe C NPsiMbIMU, TaHreHUManbHbIMU 1
KpyroBbiMK 3yOGbsiMn, paboTatoLime CoO CMa3Kom 1 NpeaHas3HavYeHHble AN UCNonb30BaHUA Ha
cydax pasnuyHbIX TUMOB B COCTaBe:

NpPoNynbCUBHbIX YCTAHOBOK (FNaBHble 3yb4yaTtblie nepegayn);

BCMOMOraTerbHbIX MEXaHU3MOB (BCioMoraTesnbHble 3ybyaTble nepegayn).

OTnMm TpeboBaHNAM [OOSMKHbI OTBeYaTb 3yb4vaTtble nepegayn C napanfienbHbiMU U
nepecekarLMMnCa 0CAMU PeayKTOpPOB U MyNbTUNIMKATOPOB NepebopHOro (Mnu psiaHoro) u
nfaHeTapHOro TWMNOB, WCMOMb3YEeMbIX B pPasnU4YHbIX BapuaHTax KOMMOHOBOK OAHO- W
MHOrOMaLLVHHbIX arperatoB € nobObiM BMAOM ABuUratens, a Takke B NpuMBoAax CyAOBbIX
BCMOMOraTeribHbIX MEXaHU3MOB.

O6bem TpeboBaHWM K KOHCTPYKUMM [MaBHbIX 3yO4yaTbix nepegad c nepenaBaemMon
MakCUMarnbHOW OnUTENbHOW MOLUHOCTbI0 MeHee 220 kBT n BcnomoratenbHbIX 3y64yaTbix
nepegady c nepegaBaemMon MOLLUHOCTbO MeHee 110 KBT mMoxeT OblTb YMEHbLUEH MO
cornacosaHuto ¢ Pernctpom.

4.2.1.2 TlnaHeTapHble nepegayn OOSMKHbI MMETb YpaBHWUTENbHblE ycTponcTBa. B
nepegayax c YMcriom catennuToB Gonblue Tpex 0604 BeHLa anvumKna 4OMKEH BbINOMHATLCA
noaaTnvebIM B paanarbHOM HanpaBneHuu.

4.2.2 3yb6uaTble Koneca.

4.2.2.1 lectepHn rnaBHbIX 3ybuyaTbiX nepegjad  crnegyeTt  M3roToBNATb U3
nerMpoBaHHOW CTann C BpeMeHHbIM conpoTtmBneHnem ot 620 Mlla v Bblwe. [Onsa
BCMoOMoOrarernbHblX 3ybyaTtbix nepegady 4ONyCTUMO NMPUMEHEHNE KOHCTPYKUMOHHbIX CTanewn ¢
bonee HU3KUMU PUBNKO-MEXAHNYECKUMUN XapaKTepPUCTUKaMK, a TakkKe 4YyryHoB, OpOH3 wn
HeMeTannnM4yecknx maTtepmarnos.

4.2.2.2 TeepgocTb maTepuana 3ybbeB LUeCTEpPHM AOSMKHA ObiTb Bbille TBEPAOCTU
mMaTtepuana 3ybbeB Korneca He MeHee, YeM Ha 15 %. 3T1o TpeboBaHMe He pacnpocTpaHaeTcs
Ha nepegayun ¢ ynpoYHEHHOM NOBEPXHOCTLIO 3ybuaTthbix Konec (ueMeHTaums, asoTmpoBaHme,
NMOBEPXHOCTHAadA 3aKanka u T. n.).

4.2.2.3 Paanyc KpuBn3Hbl NepexogHon KpMBon 3ybbeB AoMmKeH bbiTb He MeHee 0,3m,,.

4.2.2.4 TIpo4yHOCTb 3yObEB U APYrMX SMEMEHTOB LUECTEPEH M Konec AOMmKHa ObiTb
noaTBepxaeHa pac4yetoM. [poBepoyHble pacyeTbl 3ybbeB KONec no OCHOBHbIM KpUTEPUAM
paboTocnocobHOCTM (HA KOHTaKTHYH BbIHOCIMBOCTb MOBEPXHOCTHOIO Cfosi U Ha
BbIHOCIIMBOCTb MpU N3rnbe) n Ha ryOuHHYI NPOYHOCTL (ANA KPYMHOMOAYNMbHbLIX KOMec C
XUMUKO-TEPMUYECKON 0BpaboTKon) OOMKHbI 6asMpoBaTbCs Ha TpeboBaHMSX HACTOALLErO
pasgena. B oTgenbHbIX Ccriyyasx Mpu BbICOKMX Harpys3kax W CKOpPOCTAX MoOXeT OblTb
3aTpeboBaH pacyeT 3yObeB Ha 3aegaHue.

[ns nepegay 60nbLUON MOLLHOCTW, Nepeday, UMEKLLMX OKPYXKHbIE CKOPOCTU 3yByaTbIX
konec ©onee 30 wm/c, nnaHeTapHbix nepegad [T3A u” nepegad Cco  CrOXHBIMU
KMHEMaTMYEeCKMMM CXemMaMKn AOMyCcKaeTcs MO corflacoBaHuio ¢ Pernctpom mcnosnb3oBaHue
cneumnanuanpoBaHHbIX METOAMK pacyeTa.

B ocobbix crnyvasix reomeTpum, KOMMOHOBKM W W3rOoTOBMEHWs 3ybuyaTtbix nepegad
OTCTYNNEeHna  OT KputepueB  paboToOCNOCOBHOCTU,  pacCyMTaHHbiX NO  cbopmynam,
NPUBEAEHHbIM B HacTodAWen rnase, MorytT ObiTb gonylwieHbl Permctpom npu ycrnosum
npegcraBneHns 060CHOBbLIBAKOLLUX PACYETOB Wi 3KCNEPUMEHTANbHbIX AaHHbIX.

4.2.25 TexHnyeckas [OKyMeHTauus no 3ybyaTbiM nepegayvam, npencraBnsemas
Pernctpy ans onobpeHus, [omkHa cogepaTb creayrolme AaHHble:

BMA Nepefayn, Tun gsuratens n myqTbl;
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a, — Y1CIO 3auensieHnii B CTyneHu;

PEeXMUM Harpy>xeHus;

T, — BpaLlalownin MOMEHT, nepefaBaeMblil KaXaoW LecTepHen npu MakcumarnbHOM
ANUTENbHO OencTtBylowen Harpyske, H-m. [Ona 3ybuyaTtbix nepegad, npv akcnnyaTtaumm
KOTOPbIX BO3MOXHO BO3AENCTBME KPATKOBPEMEHHbLIX MakKCUMaribHbIX Harpy30K Tymax > KaT;
C YMCMOM UMKINOB MepemMeH HanpspkeHuin He 6Gonee 10° 3a noOnHbIA CPOK CRyXObl,
OOMONHUTENBHO YKa3blBaeTCA MakCMMarsibHbIA BpaLlaloLWwmnin MOMEHT, NepeaBaeMbIn KaXKaomn
LecTepHeN Npu MakcMmanbHOW Harpyske, T max, H'M;

N, — 4acTOTy BpaLLEHMs! LUECTEPHUN, MUH;

m,, — HOpManbHbIA MOAYMb, MM;

Z, W Z, —4uncno 3ybbeB LLECTEPHM M KONeca;

by 1 b, — WNpUHY 3y64aTOro BeHLa LWECTEPHN 1 Kofeca, MM;

b,, — pabo4yto LUMPUHY 3yBG4aToro BeHLa, MM;

h}, — KO3PPULIMEHT BbICOTbI FONIOBKK 3y6a;

c* — KO3hPULUMEHT paananbHoOro 3asopa;

B — yron HaknoHa nuHuM 3yba Ha AenuTenbHOM LMnuHApe, rpag;

a, — Yron npoguns NCXogHoOro KOHTypa, rpag;

X1 W x5 — KO3(PPULNEHTBI CMELLEHUA LWECTEPHN N KOMeca,;

Q — cTeneHb TOMHOCTU Nepefayu;

ff — DOMYyCK Ha norpeLlHocTb Npoduns 3y6a no AeicTBYOWMUM CTaHaapTam, MKM;

fpp — BEpxHee npefenbHOe OTKIIOHEeHWe Liara 3auensieHus no  AeviCTBYHLIMM
cTaHgapTam, MKM;

Fg — Donyck Ha HanpaerneHve 3yba no AenCTBYIOLMM CTaHAapTam, MKM;

Pa o — Paanyc 3akpyrneHnsi BepwnHbl 3yba MHCTPYMeHTa, MM;

h; — BbICOTY npoTyGepaHua, Mm;

a, — yron npocmns npotybepaHua, rpag;

d,o — OvameTp BeplwuH 3ybbeB pgonbaka ONna Hapes3aHust Konec C BHYTPEHHUM
3auenneHnem, Mu;

Zy — uncno 3ybbeB Jonbska;

X — KO3 PULMEHT CMeLLeHNnsa aonbsika;

MaTtepuanbl 3yb4aTbix BEHLIOB LLECTEPHM U KONEeCa;

Og1 W 0Ogy — BPEMEHHOe COMNpOTMBIIEHWE MaTepuana cepaueBuHbl 3yba LWeCcTepHU u
koneca, Mla;

or1 W 07 — Npefern TeKy4ecTn Npu pacTshkeHMn maTtepuana cepauesunHbl 3yba wectepHu
n koneca, Mla;

E; v E, — mMogynun ynpyroctn matepuanoB 3y6beB LecTepHn n koneca, MrMa;

V1 NV, — KO3 uumneHTsl NyaccoHa maTepmnanos 3yObEB LLECTEPHU U KOMECa;

BN TEPMUYECKON MU XMMUKO-TEPMUYECKON 06paboTKn 3yObeB LLUECTEPHU U KOMeCca,;

Rs1 W Ry, — NMapaMeTpbl LWepoxXoBaToCTM pabodert MOBEPXHOCTU U BbIKPYXKKM 3yObeB
LLeCTEepHU 1 Koneca, MKM;

HV, n HV, — TBepaocTun no Bukkepcy paboumx noBepxHOCTEN 3yObeB LLECTEPHM U KOSECa;

HB; w HB, — TBepaoctn no BpuHennio pabouynx noBepxHoCTEN 3yObeB LUECTEPHU U
Koneca;

HB: v HB., — TBepgocTu no bpuHennio cepaueBuHbl 3yObeB LLECTEPHU U KONeECa;

h¢1 VI hyy — TONWKUHY YNPOYHEHHOTO Crosi O MCXOAHOW CTPYKTYpPbI (CEPALEBUHbI) 3yObeB
LLECTEPHUN K KOSeca, MM;

Va4 U V5o — KUHEMATMYECKYIO BSA3KOCTb Macna npuv 40 unm 50 °C, mm?/c.

Kpome ykasaHHbIX OOLMX NMapaMeTpoB UCXOAHble OaHHble ANA KOHMYEeCKMX nepegad
OOJDKHbI coaepXaTb:

oceByto hopmy 3y6a;
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61(81),82(8y,2) — yrnbl AennuTenbHbIX (HaYarbHbIX) KOHYCOB, rpaj;

M¢, — BHELLHUNA OKPYXXHOW MOAYNb, MM;

R, — BHELUHEee KOHYCHOEe pacCTosAHNE, MM;

Bm — CPeaHun yron HaknoHa nuHuu 3y6a, rpaa.

4.2.2.6 HomuHanbHaa Harpyska 3ybuyaton nepegpaum F,, H, onpegenseTtca
3aBUCUMOCTbIO:

2000T;
Fp =———

diap
MaKCuUMalibHaa Harpys3ka 3y6an017| nepegayn thaxv H, onpepnenseTtca 3aBUCMMOCTLIO:

2000 Ty max
thax -

diap

rae ons uunuHgpuyecknx nepegad

dy = Zym, 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 3ybuyaTtble nepegayn OOSMKHbI yOOBIETBOPATD YCITOBUSIM:
KOHTaKTHOM BbIHOCIMBOCTU paboymx noBepxHOCTEN 3yObeB

Oy < O-Hp
N BbIHOCINMBOCTM 3yObeB npu narnbe
O < Uva

roe oyVNop—cM. 4.22.7.11n4.2.2.7.3;
Opyp N Op, —CM. 4.2.2.7.214.2.2.7.4.

Ona koHnyeckux 3ybyaTbiXx nepeday pacyeTHble HanpsKeHWs onpenensitoTca no
dopMynam MNpPUMEHUTENBHO K 3KBUBANEHTHbIM LWAMHOPUYECKMM KONecam, napameTpbl
KOTOPbIX OS5 CpegHero TopLoBOro Ce4eHnst KOHMYECKNX Konec AaHbl B 4.2.2.7.6.

[nsa nepepnad, nogBepraloLwmnxcst MMKOBbLIM Harpy3kam, 4OSPKHbI BbINOMHATLCSA YCIOBUS:

CTaTU4eCKON NPOYHOCTN pabounx NoBepxHoCcTeN 3yObeB:

OHmax < OHpmax>

N CTaTMYECKOM NPOYHOCTUN 3yObeB Ha n3rnb

OFmax < OFpmax>

roe Opmax W Ormax — CM. 4.2.2.7.1n 4.2.2.7.3,;
OHpmax n OFpmax — cm. 4.2.2.7.2n4.2.2.7.4.

4.2.2.7.1 PacyeTHble 3Ha4YeHUA KOHTaKTHbIX HanpsbkeHun, MlMa, ona 3ybbes wecTepHu
1 Koneca onpegensioTcsa no opmyne:
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oy = O-HO\/KAK)/KUKHBKHCI’ (42271)

roe Oyo—CM. 4.2.2.7.1.1;
K,—cm. 4.22.7.1.7;
K,—-cm. 4.2.2.7.1.8;

K,—cm. 4.2.2.7.1.9;
Kyg —cM.4.2.2.7.1.10;

Ky —CM. 4.2.2.7.1.11.

PacueTHble 3HayeHMs MakcMMasnbHbIX KOHTAaKTHbIX HanpsbkeHun, MlMa, gons 3ybbes
LLEeCTEepPHU 1 Koneca onpeaensaTcsa no opmyne:

OHmax — OHOmaxy/ KyKHBKHa'

roe OHOmax — CM. 4.2.2.7.1.1.

4.2.2.7.1.1 KOHTaAKTHOE HanpshkeHne Npu HOMUHaNbHOW Harpyske ans 3yobes LEeCTEPHU
BbluMcnaeTcs no popmyne:

oo, = ZZpZuZpZe2g /:—I =, (4.2.2.7.1.1)

ansi 3ybbeB koneca

Zp

ZB 0H01’

OHo, =

roe
_F

Wy = a,
T = 1 — Aang umnuHapuyeckux nepenav;
T = 0,85 — 4NA KOHNMYeCKuxX nepenav;
u = Z,/Z, — nepegaTo4yHoe 41cno;
Z1,Zy b, —cM. 4.2.2.5;
Fynd; —cm. 4.2.2.6;
Zg,(Zp)—cm. 4.2.2.7.1.2;
Zy—CM. 4.2.2.7.1.3;
Zg—cMm. 4.2.2.7.1.4;
Z;,—CM. 4.2.2.7.1.5;
Zg — CM. 4.2.2.7.1.6;
Zx = 1— ang umnuHapudeckux nepenav;
Zx = 0,85 — ans KoHu4yecknx nepeaau.

B dopmyne (4.2.2.7.1.1) n ganee BEepPXHWUN 3HAK «+» — ONs BHELUHEro 3auensieHus,
HWKHUA «—» — 111 BHYTPEHHETO.

MakcmanbHble KOHTaKTHble HanpskeHns npu Tinax, MMa, ana 3ybbeB wecTepHu
BblYMCNATCA NO hopmyne:

we utl
dl u !

Onomax1 = ZkZplylplelg

ans 3ybbes koneca
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_ Zp
OHOmax2 — g OHomax1 »

roe 3HavyeHnsa Bxogdawmx napameTpoB OOMKHbI onpeaenartbea Npu F; = Finax, K4 = 1,0
nK,=1,0.

4.2.2.7.1.2 KoappuumneHTsl Zg (Zp) cnyxaT ansg nepecyeta KOHTaKTHbIX HaMNpshkeHUn B
nontoce 3auenfneHnss Ha KOHTaKTHbIE HaMNPsPKEHUs BO BHYTPEHHEN TOYKe 30Hbl OHOMAPHOro
3auenneHns WecTepHu (Koneca) n onpenensoTcs crieayowmm odpasom:

Ansa npsamMo3yodbix nepeaad

ZB — M1 — tg atw 1
]| ez

roe &4 — N0 cbopmyne (4.2.2.7.1.2-11);

ecnu Zz < 1, TO cnegyet npuHumaTth Zg = 1;

tga

IR (e

ecnm  Zp < 1, TO cnepyet npuHuMaTth Zp = 1,

ANs KOco3y6bix Nepeaay npu gg = 1:

Bcnyyae gg < 1
ZB - Ml_SB(Ml_l) 2 1,
ZD = MZ_SB(MZ_l) = 1,

roe €g — Mo dopmyne (4.2.2.7.1.2-12).

Yron 3auennexus B TOpPUOBOM CeYeHun a;,, onpenendaeTcqa 3aBUCUMOCTbIO:

i — 2(x24x1)tg an
Inv a;, = 1inv a; + Z 2,
roe inva =tga-a;
a; = arc tg (tg a, /cos B). (4.2.2.7.1.2-1)

AnameTpbl BepwnH 3ybbeB LWeCTepHN 1 Koneca:
Ana nepefady BHELWHeEro 3auenrneHus

dgy = dy + 2(h% + x,- Ay)my, (4.2.2.7.1.2-2)
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anda nepegadyBHYTpeHHero 3adenneHus
dg1 = dy + 2(hg + x1 + Ay-Ayy,)my, (4.2.2.7.1.2-4)
dgy = dy-2(hy-x, + Ay-k,n)m,. (4.2.2.7.1.2-5)
3pecb  d; —no dopmyne (4.2.2.6-1) n
d, = Z,m,, (4.2.2.7.1.2-6)
rae  m; —no chopmyne (4.2.2.6-1);
KOa(hpunumeHTbl ypaBHUTENBHOIO CMELLEHNS
Ay =x, £ x1-y
1 BOCMNPUHMMAEMOro CMeLLeHns
y = (aw-a)/my,
roe a, = @ COoS @;/CoS Qyy, (4.2.2.7.1.2-7)
a=05Z; £Z;)my;
Koa(hpnumeHTbl ypaBHUTENBHOIO CMELLEHNS
AYoz = X2~ X0~ Yoz
M BOCMNPUHMMAEMOro CMeLLeHns
Yoz = (Awoz—o2)/Mn
CTaHOYHOrO 3auennieHns gonbska ¢ Kornecom,
roe QA2 = Agy COS Ay /COS Apyyo2, (4.2.2.7.1.2-8)
Aoz = 0,5(Z3- Zo)m,
inv atyop = inv a;y + %;
ke, =0npnx, = 2nk,, =0,25-0,125x, npn x, < 2.
OcHOBHbIE AnamMeTpbI LLECTEPHN 1 Koneca
dp; = dq cos ay; (4.2.2.7.1.2-9)
dp = d, cos a;. (4.2.2.7.1.2-10)

KoadhdurumeHTbl TOpLOBOro nepekpbITusi

0,5 |d2, -d2, £0,5 |d2, -d2, ta,, sin apy,
£, = Lt -0h, 20543 <3 i (4.2.2.7.1.2-11)

TM COS Ot
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1 OCEBOro NepeKkpbITUS

= bwsinB (4.2.2.7.1.2-12)

€ .
B my

4.2.2.7.1.3 KoachpmumneHT, yuntbiBatowmn opmy COMNpsKEHHbIX NOBEPXHOCTEN 3ybbeB,
onpeaensieTcsl 3aBUCUMOCTbIO

2 cos
ZH — - Bb ,
cos“ o tg oy

roe OCHOBHOW Yron HakrnoHa nuHun 3yba
B, = arcsin (sin B cos a,).

4.2.2.7.1.4 PaaMepHbIn  KOIMUUNEHT, YUUTbIBAOWMIA  MEXaHMYEeCKMe CBOWMCTBA
MaTtepuarnoB 3yObeB LLECTEPHM M Koreca, B 00LLEM cryvyae paBeH

[ns cranbHbIX 3ybuatsix konec (E; = E, = 2,06-10° MMa, v; = v, = 0,3)

Zp = 189,8 MITa%°.

B opyrux cnyyasix cnegyet ucnonb3oBaTbh ctaHgapTt MCO 6336-2:2019.

4.2.2.7.1.5 KoosdUUMEHT, YYAUTBIBAKOWUA CYMMAapPHY0 OMWHY KOHTaKTHbIX FWHWRA,

onpeaensieTcs No opMynam:
Ans npamMo3y6blx nepeday

Z, = 4‘3€a; (4.2.2.7.1.5-1)
AN Koco3ybblix nepedad npu eg < 1

_ 4-£y £
Ze = J T (1-ep) + o (4.2.2.7.1.5-2)
npu eg = 1
Z, =\/£3 (4.2.2.7.1.5-3)

4.2.2.7.1.6 KoatbdUUMNEHT, y4MTbIBAIOLLMIA BAIMAHME Yria HaknoHa nuHumn 3yba:
ANA LMNNUHOPUYECKNX nepeaay:

1
Zp = \l cosB’

Ona KOHNYeCKuX nepenavd:
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Zg = 4/ cos B,.

4.2.2.7.1.7 KoatpdpmumneHT Ka, y4UTbIBAIOLUA BHELLHIOWD AWHAMWYECKYHO Harpysky, npu
OTCYTCTBUM crieumarnbHbIX METOAVK ero onpedeneHuns npuHnmaeTcs no 1abn. 4.2.2.7.1.7.

[ns cypos, nmerowmnx negosble ycuneHus, KosdduumeHT Ka Anst rmaBHbIX 3y04yaTbixX
nepenady onpegensietcs kak npousseaeHune K, K,, roe K, — no 1abn. 4.2.3.2.

BenuunHa makcumanbHOM Harpy3kn Ty max AOIMKHA ONPeaensaTbCa OQHUM U3 CReayroLmx
cnocoboB:

3KCNepuUMEHTarbHO;

OVWHAMMYECKMM pacyeToM C Y4YETOM YNpyrux un AemMndupyowmx XapakTepuctuk
3MIEMEHTOB CUCTEMbI MO COrfiacoBaHunio ¢ Pernctpow;

Tabnuua 4.2.2.7.1.7

Bug nepegaun OeuraTtenb Twun Myl Ha BXOOAHOM Bany K, Kt max

maBHag sybyaTas | SnekTpoasurarens JTiobas 1 11
Typ6uHa Jliobas 1 1,1

OBC 'mppasnuyeckas unv aKBMBaneHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 1,3 14

Opyrmx Tnos 1,5 1,6

BcnomoratenbHaa | Onektpoasurartenb Jliobas 1 1,1
3ybyaTas TypbuHa JTiobas 1 11
OBC 'mppasnuyeckas unv aKBMBaneHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 1,2 13

Opyrmx Tnos 1,4 1,5

Nno TEXHUYECKOW OOKyMeHTaumm wnn  pesynbTatam  UCNbITaHWA  YCTPOWCTB,
OorpaHVyYnBaOLLNX NpedenbHyo BeNUYMHY nepegaBaeMoro MOMeHTa.

Mpy OTCYTCTBMM NepeyncneHHblX AaHHbIX Timax AOMYCKaeTcs onpenensitb ¢ NOMOLLbHO
KoadpuumeHTa MakcumaribHON Harpy3kn K max N0 dopmyne:

Timax = Kst maxT1max eff

roe Timax eff — MAGKCUMasbHbIA  3OQEKTUBHBIA  MOMEHT, MOABOAMMbLIM K nepefade CO  CTOPOHbI
ABuratenss UM MUCMNONHMTENbHOIO opraHa (Hanpvmep, MakCMMarnbHbIN pa3BUBaEMbIN
NPVMBOAOM MOMEHT NN MOMEHT Ha Barny 6pawnuns);
Kst max— KO3IMDULMEHT MakCMarnbsHOW Harpys3ku, MpUHMMaeMbIvi no Tabn. 4.2.2.7.1.7.

4.2.2.7.1.8 KoahdpuumeHT K, yyuTbiBalOWMA HEpaBHOMEPHOCTb pacnpefeneHus
Harpysku mexay napannenbHbIMY NoOToKamMu 4519 MHOrOMaLUMHHBIX MPUBOLOB N peyKTOpOB
C pasgeneHnem wmouwHocTh, paBeH 1,15. [na wWeBPOHHbIX nepeaad MouwHbix [T3A
koadhpmUMeHT K,, crieflyeT HasHavaTb C y4ETOM HepPaBHOMEPHOCTY pacnpeaeneHns Harpysku
mexay nonylespoHamu. B ocTanbHbIx cnyyasx K, = 1.

4.2.2.7.1.9 3Ha4yeHns koappuumeHTa K,,, y4uTbIBaOLLErO0 BHYTPEHHIOW OMHAMUYECKYIO
Harpysky, onpegensaioTca crneayowmm obpasom:

.1 gna npaMo3ybbix nepegady n Kocolybbix nepegady ¢ KO3(ULMEHTOM OCEBOrO
nepekpbITUA gg = 1:

— K1 vz 2 2
K,=1+ (KAFt/b +Ky) 2 Ky [uZ/ (1 + ).

Ecnn K, F:/b < 100 H/Mm, cnegyeT npuHumMath 3HadeHne 100 H/mm.
UuncneHHble 3HayYeHusa KoapdumumeHTa K, onpegensaioTca no 1abn. 4.2.2.7.1.9-1.
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Taobnwunuya 4.2.2.7.1.9-1
3Ha4veHusn koacpduumeHTa Ki gna pacyera koadpcpuumeHTa K,

K1
CTteneHb TOYHOCTH CornacHo NOCT 1643-81 (ctangapt MCO 1328-1:2013)
3 4 5 6 7 8
Mpsimo3ybas 2,1 3,9 7,5 14,9 26,8 39,1
nepegadva
Kocosybas 1,9 3,5 6,7 13,3 23,9 34,8
nepegadva

[lns Bcex cteneHen TOYHOCTK 3Ha4YeHns koadduumneHTa K> onpeaensioTcs cnegyowmm
obpasom:

Ansa npamo3yobix nepegad Kz = 0,0193;

ans koco3ybbix nepegad K> = 0,0087.

3HaveHuns koadduumeHTa K; onpegensatoTcsa crnegyowmm o6pasom:

K; = 2,0 npu % Ju?/(1+u?) <0,2;
K3 = 2,071-0,357 =2t \JuZ/(1 +u?) npn = \Ju/(1 +u?) > 0,2

.2 AN koco3ybbix nepeaay ¢ kK03MPULNMEHTOM OCEBOMO NEPEKPLITUA €< 1 3HAYeHne
KoadpduumeHta K, onpegensietca  nNyTeM  MMHEWHOW  UHTEPnonsauuMu  3HaAYEHUH,
onpeaeneHHbIx Ans npamo3ybbix nepenad (K,,) 1 kKocosybbix nepegad (Kp):

Ky = Kya—€g(Kpa— Kip) (4.2.2.7.1.9.2-1)

roe K,, — 3Ha4yeHue K, ona npsamo3ybbix konec B COOTBeTCTBUM ¢ 4.2.2.7.1.9.1;
K, — 3Ha4YeHue K, Ans Koco3ybbix Konec B cooTBeTCTBUAMN C 4.2.2.7.1.9.1.

[laHHbIN MeTod MOXET BbITb NMPUMEHEH TOMLKO NPU BbINOMHEHWUW CriedyoLLmMX YCIOBUIA:
nepeaaun, pabotatlume B JOPE30OHAHCHOMN 30HE, 8 UMEHHO:

vz 2 2 .
00 Ju?/(1+u?) <10 m/c;

roe npamoaybble nepegayn (f = 0°) n kocosybble nepenayn (f < 30°);

LECTEPHN C OTHOCUTENBHO HU3KUM YUCITOM 3yObeB z; < 50;

Koreca CniiowHble Unu ¢ ToncTbiM 06040M, a Takke Ans ApYrux nepeaad Bcex
TMNOB, ecnu

% Ju?Z/(1 +u?) < 3m/c
(B T.4. 4Ns KOCO3yObIX Nepeaav, rae 3 > 30°).

[nsa nepegadv, OTAMYHBLIX OT YyKasaHHbIX Bblle, crnegyeT obpawartbca kK metoay B
ctaHgapta MCO 6336-1:2019.

KoadbduumeHt K,, yuuTbiBAOWUA ANHAMUYECKYIO Harpysky, BO3HMKAKOLWLYy B
3auenneHnn, B crydae, Korga 4actota BpalleHusa wecTepHn Oonbwe 4Yem 0,85ng,,
Bblumcnsetca no 1abn. 4.2.2.7.1.9-2.
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Taobnwnuya 4.2.2.7.1.9-2
MapameTp O603Ha4yeHne MeTog
1. Pe3oHaHcHasd yacToTa 5 Ngq 30/10° [ C,
BpaLLEHNs LIECTEPHM (rMaBHbIN Ngy = —
pe3oHaHc), MUH! nZ, Myeq
.1 cpegHas ygoenbHasa TopuoBas c, no dopmyne (4.2.2.7.1.10-2)
XKECTKOCTb 3yObeB napbl 3yb4aTbix
konec, H/(MM-MKkM)
.2 ypgenbHasi HopmarnbHas (o C'=¢C,/(0,75¢4 + 0,25)
XECTKOCTb napbl 3y6bes,
H/(MM-MKM)
.3 npusegeHHas mMacca, Kr/Mm Myeq B %
_ @1/’ (@pe/2)® | 1
Myeda = 61 62 b’
7+ 7 Pw
(dp1/2)" (dp2/2)
roe 61 1 62 — MOMEHTbI MHEPLIMU MacC OTHOCUTENBHO
OCW BpaLLeHUs LUeCTepPHM 1 Koneca, kr-MmM2, [ns
NPUBNMKEHHBLIX pacYETOB NPUBEAEHHYIO Maccy
MO>XHO onpeaensTb No popmMyne
dZ
Myeq = 3,25 1076 uz—j—l
Mpu npucoeguHeHnm K LectepHe A06aBOYHOM
Maccbl C MOMEHTOM MHepUun B Y pa3 bonbLue, Yem y
LUECTEepPHN,
2
Myoq = 3,25 1076 %
2. OTHOLLEHUE K 30HE MaBHOMO ny/ng, B 3aBMCMMOCTU OT OTHOLLEHUSA N4 /ng, BblaenswTca 4
pesoHaHca 30Hbl, @ UMEHHO:
a) n,/ng, < 0,85 — Ope3oHaHcHas, onpeaensiemasi B
cootBeTcTBUM C 4.2.2.7.1.9;
6) 0,85 < n;/ng; < 1,15 — pe3oHaHcHas,
onpegensemMasi B COOTBETCTBMM € N.3 Tabnuubl;
8) 1,15 < ny /ng; < 1,5 — npomexyTo4vHas,
onpegensaemas B COOTBETCTBUM C M. 5 Tabnuubi;
2) ny/ng; = 1,5 — 3akputndeckas, onepegensiemas B
COOTBETCTBUM C N. 4 TabNULbI.
3. KoadhduuueHT, yuntbiatoLmm K, Mo copmyne
ANHaMUYECKY0 Harpysky,
BO3HMKalOLLYIO B 3aLennieHnn B Ky, =1+ Cy1By + Cyp B + CpuBy,
pe30HaHCHOW 30He
rae Cyq, Cyy W Cp,y ONpegensoTes no 1adn. 4.2.2.7.1.9-3
.1 Koa(pPUUMEHT, yunTbIBaIOLLMI B, Mo copmyne
NOrpeLIHOCTb Lara 3auenneHuns,
nNpupaboTKy 1 HarpyXeHHOCTb B C'(fob=Ya)
nepepnayun 14 (Ft/bw)KAKy ’
rae fpp — NOTPELIHOCTL Liara sauernneHuns (ecnm oHa
He 3afaHa, TO NPMHUMAEeTCs A0NyCkaemMoe 3HaYeHne
fpbr)v MKM;
Vg — YMEHbLUEHME NOrPeLIHOCTU Liara 3auensieHms B
pesynbTaTe npupaboTku, MKM, onpeaensieMoe B
cootBeTcTBUM € 4.2.2.7.1.11.
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MapameTp O60o3Ha4yeHne MeTog
.2 KO3(PDULMEHT, yunTbIBaIOLLUIA By Mo dpopmyne
norpeLwHocTb npoduns, npupaboTky
1 Harpy>XeHHoCTb nepeaayn _ C’(ff—ya)
T (Fe/bu)KaKy,
rae fr — NorpeLHocTb Npodunsa (ecnm oHa He
3afiaHa, To NpUHUMAIOT JOMYyCKaeMoe 3HadeHue fr,),
MKM.
.3 KO3(hDULIMEHT, yunTbIBaIOLLUIA By, Mo dpopmyne
NNaBHOCTb BXOAA ronoBku 3yba B
3auenneHve c'c,
Be = M= bk’
( t/ w) ARy
roe
(6/97-18,45)2
Co=15+—"7----—""—.
@ 18
MpumeyvyaHune. Ecnu matepmansl 3ybyaTbix
Korec pasnunyHbl, TO
Cq = (Cq, +Cg,)/2.
4.  KoadhpumumeHT, yuutbiBaroLwuim K, Mo opmyne
AVHAMWYECKYI0 Harpysky,
BO3HMKaIOLLYIO B 3aLenfieHnn B K, = Cy, By + Gy, B + Gy,
3aKpUTUYECKON 30HE
rae Gy, Gy, 1 C,, onpegensioTcs no
126n.4.2.2.7.1.9-31n4.2.2.7.1.9-4.
5. KoacbdpumumeHT, yuntbisatowmi K, K, onpepensieTcs NMHENHON nHTepnonsaunen
ANHaMUYECKY0 Harpysky, 3HAYEeHUN B pe30HAHCHOW 30He npu ny = 1,15n;; B
BO3HMKAIOLLYIO B 3aLenneHun B COOTBETCTBMM C M. 3 TabnuLbl U B 3aKPUTUYECKON
NPOMEXYTOYHOW 30HE 30He npu n; = 1,5nz, B COOTBETCTBMM C M. 4
Tabnuupl:
K, = Kv(n1=1,5n51) +
N Kv(n1=1,15n51) (1’5 _ i) _
0,35 Ng1
B Kv(n1=1,5n51) (1,5 _ ﬂ)
0,35 Ng1

3HayeHuss koapduumeHTa K, Ons KOHMYECKUx 3ybyaTtbix nepefad C HakMOHHbIMU U
KPYroBbIMU 3yGbsMU NPK &, = 1 1 C NPAMBIMK 3yBbAMU, €Cnn

4

Vmt 700 u?/(1+u?) <3wm/c

N B TEX CNy4asx, Koraa Koneca cranbHble C TOMLWMHON Ancka, 6nnskom K WnMprHe BEHUA,
Z1 <50m

Vit %,/uz/(l +u?) <10 m/c,

roe Ve = ?’9"3:; onpeaensTca No ypaBHEHUIO
- _KakKp 2 2 2 .
K,=1+ (Ft/beHKA + K3) Ve = [uZ /(1 + 12). (4.2.2.7.1.9.2-2)
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3HaveHuns Ky, Kz 1 Ks npyHumaTts no 1abn. 4.2.2.7.1.9-5. Ecnu (F; /by K,) < 100 H/MMm,
TO 3TO 3Ha4YeHue nNpuMHMMaTh paBHbiM 100 H/MM.
Ansa koHnueckux nepepay npu g,3 < 1 K, onpefensietcs 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).

Taobnwnuya 4.2.2.7.1.9-3

KoadhdurumeHT nepekpbITns
KoadhpumumeHT 1<g, <2 D PeKp £, >2
Coy 0,32 0,32
Coz 0,34 0,57
£y-0,30
Coa 0,90 0,57-0,05¢,
£y-1,44
Cps 0,47 0,47
Cye 0,47 0,12
£y-1,74
Tabnuua 4.2.2.7.1.9-4
KoadpduumeHT nepekpbiTns
KoacbpuunenT 1<e <15 15<e, <25 e, > 25
Cyr 0,75 0,125sin[n(e,-2)] + 0,875 1,0
Tabnuua 4.2.2.7.1.9-5
K1 Kz I Ks
CTteneHb TO4HOCTH, Q 3 2 5 6 7 8 5 3.9
Mpsmosy6ble 1,0645 | 0,0193
KpyroBble 1 HakMOHHbIE 2,19 318 7,49 | 1534 | 27,02 | 58,43 | 106,64 1,0000 | 0,0100
4.2.2.7.1.10 KoappUumMeHT,  y4ynTbiBalOWNM  HEPaBHOMEPHOCTb  pacnpeneneHus

Harpysku no ASIMHe KOHTAKTHbIX NMMHUIA 3yObEeB LUMNNMHAPUYECKUX Nepeaad, onpegensercs no
meTtoay C ctaHgapta NCO 6336-1:2019 n no popmyne:

_ FpyCy -
Kyg =1+ K AR, K (4.2.2.7.1.10-1)
roe Fgy — B MKM, @ C, — B H/MM-MKM.

3HauveHne Fﬁy BbI4YUCNAETCA Npu nomMmoLLn 3aBMCUMOCTEMN:

Fgy = Fpx~¥g;
FBx =1,33fsn + fina
fsn = f:shthKAKyKv'

B obLwwem criyyae napameTp fsn, yUMTbIBAET BNUSHME AedopmMauum narmba n KpyyeHus
LLECTEPHU 1 Korieca Ha pacnpeferneHune Harpysku rno WupuHe conpsiraemMbix 3ybbes 1 3aBUCUT
OT MHOrMX pakTopoB. Ecnn pacnonoxeHue konec B nponete Mexay onopamu 6nmusko K
LeHTparnbHoMy, TO

feho = 2,3y - 1072 Mkm-MM/H — ana nepegay 6e3 npogonbHon mMoauduvkauum u 6es
MoAmMduKaumm y TopuoB 3ybbes;

feho = 1,6y - 1072 Mkm-MM/H — ans nepefad, 3yGbsi KONMEC KOTOPbIX BbIMOSHEHbI C
npoAonbHON mogudukauuen y Topua 3y6a,

rae vy = (b, /d;)? — Ona Koco3yBbIx M NPAMO3y6bix Nepeaav;
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vu = 3(b,,/2d;)? — Ans weBpoHHbIX nepegday (b, — obwasa wWupnHa 3yGyaToro
BeHUa);
ecnu 3y6ba BbINOMHEHbI C NPOAONbHON MoAUdMKAUMEN, TO fo, = 5+ 1073 MkM-MM/H
— Ans npaMosybbix nepedad; fino = 1,3:1072 MkM-MM/H — ans kocosybbix nepegau;
nocrnegHue 3HavyeHus fg,, SBRAITCA MUHUMAbHBIMU PACYETHLIMU BO BCEX CyYasX.
[ns Bcex TvnoB nepegay 6e3 npogonbHoM Mogudmkaumm 3yboes

fma =:2Pb/31

a B criyyae ee nNpMMeHeHus

fma =:Fb/31

roe FB — bonbllee U3 3Ha4YeHU FBl n FBZ COOTBETCTBEHHO And WeCTepHUN U Koneca.

B cnyyae KoHTakta cTanbHbiXx 3yObeB, NOABEPrHyTbiX OOBLEMHOW 3akanke, W
NOBEPHOCTHO-3aKarneHHbIX 3ybbeB, paboTalowmx ¢ 00 bEMHO-3aKaNeHHbIMU,

320

yg = Fgy

OHlim
(0p15m — oM. 4.2.2.7.2.1).

Ecnu v < 5 M/c, TO MakcumarbHOe 3Ha4YeHne yg He OrpaHuMBaeTCs.
Mpn5M/c<v <10 mlc

25800
B = OHlim
12800
Korga v > 10 m/c, T0 yg <
OHlim

[Ana noBepxHOCTHO-3aKaneHHbIX U a30TUPOBaHHbIX 3ybbeB yg = 0,15Fg,, Npu Yem npu
nto6oi CKOPOCTM 3HAYEHME Yg HE AOIMKHO MPEeBbIWaTh 6 MKM.

Ecnu 3y6b9| wectepHn Kn Koneca noAaBeprHyTbl pa3HbiIM BuAaM NOBEPXHOCTHOrNoO
ynpo4yHeHua, 1o

Y = 0.5(¥p; ¥5,)
roe Yp1W yg2 — 3HA4€HUA COOTBETCTBEHHO A4 WECTEPHU 1 Koneca.

CpenHsis ygenbHas TOPUOBAas XECTKOCTb Mapbl 3ybG4aTbiX KOMEC BbIMMCAAETCS MO
dopmyne

(1+43¢g,)
C, = T"‘ Cps cos B,
rae Cas = [1+ 0,5(0,2-c)][1-0,02(20-a,)];
q' =0,23615 + 7=+ 2222 -0,03175x,- 22 - 0,00965x,- = + 0,02645x7 +
v1 v2 v1 V2
+0,0091x2;

Zy i
Tn
cos?Bp cos B

roe Zy =
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Zpy = zzz_zll (4.2.2.7.1.10-2)

[na nepefay ¢ BHyTPEHHUM 3aLenneHem Z,, = oo .

Ana ununuHapUYecknx Koco3yobix Nepeaay B CUy NOOCHON KOHLIEHTPpaLIMN HAaNPsKEHWIA
(NepeMeHHOCTM KeCTKOCTM BAOSb KOHTAKTHOMN JIMHUM) NPUHAMATh Kyg = 1,2,

KoadbdprumeHT Kyg ANs KOHUYECKMX nepedad, y4uTbiBas MOBbIWEHHble OaBneHus Ha
paboynx NoBepXHOCTSX 3ybbeB, HeobXxoaMMO onpeaensTe No dopmyne

KHB = 1'5KHBb€’

rAe OnopHbI KOSPMUUMEHT Kygpe — CM. TabN. 4.2.2.7.1.10.

Tabnvuua 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 3Ha4eHune koadhdurLmeHTa pacnpeneneHns Harpysku Mexxay OgHOBPEMEHHO
KOHTaKTMpyloWMMM napammu 3yo6beB Ky, MOXeT ObiTb HamgeHo no ogHon w3 dopmyn
(cm. meTog B craHgapta MCO 6336-1:2019):

npu e, <2
Ko = €4(0,45 + K,); (4.2.2.7.1.11-1)
npu g, > 2
Ko = 0,9 + 2K, /2(%1) (4.2.2.7.1.11-2)
Y
¢y (Fpb—Ya
rae K, = —V(S‘I:)’;Hy ).
e wey = wKuK, K, Kyg:

fpp MPUHMMATL PABHLIM GOMbLUEMY U3 3HAYEHUN fr,,1 U f,p, COOTBETCTBEHHO
ONS LWeCTepHn 1 Koneca;

ecnu f,, < fr, T0 f,, 3aMeHseTCA Ha Gonbluee U3 3HAYEHUN fr1 U fr;

Ans konec, 3ybbsi KOTOPbIX UMEKT MOANMUKALIMIO NPOUIIA rONOBOK, BMECTO
fp» CNegyet noactaensaTb 0,5f,;

&y = €4 + £, (4.2.2.7.1.11-3)

roe &, =no dopmyne (4.2.2.7.1.2-11);
g =no dopmyne (4.2.2.7.1.2-12).

B cnyyae o6bemHoM 3akanku 3ybbeB
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160

yOl = fpb;

OHlim

npuyem nNpu v < 5 M/c MakcMmarnbHOe 3Ha4YeHue y, He orpaHN4MBaeTCs.
Ecnn 5 m/c < v < 10 M/c, TO MakcumaribHoe 3Ha4YeHue orpaHMyYnBaeTCs yCrnoBuem

12800 |

IA

OHlim !
npu v > 10 m/c OMKHO BbITb

6400

as

OHlim
,D,J'Iﬂ 3y6beB, noaBepPrHyTbIX I'IOBerHOCTHOIZ 3aKarike Ui a3oTmpoBaHUIO
Ya = 0,075f,,

npuyem npu nto6oi CKOPOCTM 3HAYEHME Y HE [OIDKHO NPeBbIaTh 3 MKM.

Ecnn 3ybbsa wecTtepHM M Koreca noaBeprHyThl pasHbiM BuAaM MNOBEPXHOCTHOrO
YNPOYHEHMS!, TO

ya = O’S(yal + yaZ)’

roe Va1 — ANSA LUECTEPHM;
Yaz — ONS KONEca.

Pac4eTHble 3Ha4YeHus KHa orpaHn4ymBaroTCAd ycrosmem

&
1<Ky, < —X
= THa = g o720

roe g, —no dopmyrne (4.2.2.7.1.11-3);
Z, —no ogHow u3 gopmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).

4.2.27.2 JonyckaeMble KOHTAKTHble Hanps>XXeHnsa Ans 3yObeB LUECTEPHN U
Koneca onpegensawTcsa no opmyne

Opp = THIMIN. 7 7 ZeZw Zx, (4.2.2.7.2)

SHmin

roe Oxlim —CM. 4.2.2.7.2.1;

Zyn —CcM. 4.2.2.7.2.2;
SHmin —CM. 4.2.2.7.2.3;
Z; —cM. 4.2.2.7.2.4;
Z, —cM. 4.2.2.7.2.5;
Zn —CcM. 4.2.2.7.2.6;
YA —cM. 4.2.2.7.2.7,
Zy —cM. 4.2.2.7.2.8.

[onyckaemble KOHTaKTHble HarpsbkeHus npu  OEACTBUM  MakCUMarnbHOW Harpysku
onpegenaTca no opmyre

_ OHlimZN
OHpmax — SHsT ZW'
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roe Syst — ©M.4.2.2.7.2.3.

4.2.2.7.2.1 3Ha4yeHunst Nnpedernia KOHTaKTHOWN BbIHOCITIMBOCTU Ty NPW OTCYTCTBMM dAHHbBIX
ncnbiTaHUn BblGMpatoTca ua 1abn. 4.2.2.7.2.1 (cm. Takke ctangapt MCO 6336-5:2016).

Tabnuua 4.2.2.7.2.1

TepmMuyeckas nnm Xxummnko-TepMmmydeckas obpabotka 3ybbes o MMa
LUEeCTEPHHU Korneca flims

ObbemHas 3akanka Ob6bemHas 3akanka 0,4605, +255
[NoBepxHoCTHasA 3akanka 0,4205, +415
LlemeHTauus, noBepxHoCTHas 3akarka, Hu3koTemnepaTtypHoe umaHnpoBaHue 1000
asoTupoBaHmne lMoBepxHOCTHas 3akarnka 0,88HV,+675
LlemeHTaums, asotTnposaHme A3oTnpoBaHue B ra3oBou cpeae 1300

LiemeHTaums 1500
MpumevyaHune. 3Ha4YEHNs gy, COOTBETCTBYIOT BEPOSTHOCTU OTKa3a He 6onee 1 % npwv yncne UUKIoB He
meHee 5-107. KpuTepuem, onpenensiiolnM oy im, ABNSETCH NOBPEXAEHWe YCTanoCTHbIMU pakoBUHAMU He
MeHee 2 % aKTMBHOM MOBEPXHOCTM 3yba 6e3 NoBEepXHOCTHOro YMpOYHEHUA U He MeHee 5 % pana 3yba ¢
YNPOYHEHUEM.

4.2.2.7.2.2 KoathpuumeHT AonroBevyHoOCTN Zy crenyeT onpeaensTb B COOTBETCTBUN C
meTogom B ctaHgapta MCO 6336-2:2019.

[ns OCHOBHbIX PEXMMOB PaboTbl KOIMPULMEHT [ONTOBEYHOCTN Zy = 1.

[nsa pexxmuMoB 3agHero xoaa u Apyrnx pexmmonB paboTbl C HEBONbLUUM YMCIIOM LIMKITOB
Harpy>xeHumsa pekomeHayetcd npuHmmaTtb Zy = 1,1.

B pexxrme MakcumansHOW Harpy3kn Ty ax KO PUUNEHT OONTOBEYHOCTN Zy paBeH:

1,6 — ons ctann ¢ 06 bEMHOM NN NOBEPXHOCTHOWN 3aKarkow;

1,3 — ansa ctanu, a3oTMpPOBaHHOM B ra3oBON cpeae;

1,1- onsa ctanu, asoTMPOBaHHOM B BaHHE.

4.2.2.7.2.3 MuHuUmanbHble KO3(PMUUNEHTLI 3anaca KOHTaKTHOW BbIHOCIMBOCTU Symins
3anaca BbIHOCIIMBOCTU MpPU U3MNBe Sppin, CTAaTUYECKON MPOYHOCTU paboumx NoBEpPXHOCTEN
Syst W CTAaTU4ECKON N3rMbHON NPOYHOCTN 3yObEB Sygr HA3HaYaloTCs No 1abn. 4.2.2.7.2.3.

Tabnwnua 4.2.2.7.2.3

Bua nepeaaun Tun cygHa SHmin Srmin Sysrt Spsr’
maBHas 3ybyaTas Bce cyaa, ucknioyas nporynoyHble 1,35 1,7 1,35 1,7
OpHOBUHTOBbIE NPOryNoYHbIE cyaa 1,25 1,5 1,25 1,5
MHOroB/MHTOBbIE MPOryNoYHbIE Cyaa 1,2 1,45 1,2 1,45
BcnomorarensHas Bce cyna 1,15 1,4 1,1-1,35%2 | 1,4-1,7?
3ybyaras

1 [ns xonec “3 MOKOBOK WM ropsiyekataHoi ctanu. [ns 3aroToBOK M3 npokaTa 3TW 3HauyeHusi criegyet
yBenununTb Ha 15 %, onsa nuTbix 3arotoBok — Ha 30 %.

2 MakcuMmarnbHble 3HaYeHus Ansi nepefad, BbIXOA U3 CTPOS KOTOPbIX CBSA3aH C TSHXKENbIMM NOCTNEeACTBUSIMU.
MpumeyvyaHnune. [log NporynoyHbIMM MOHMMAOTCA CyAa AONMHOW A0 24 M, He wucnomnb3yemble Ans
KOMMEPYECKMX U MaccaXnpCcKMx NepeBo3okK 1 nog dpaxT.

4.2.2.7.2.4 KoapbmumneHT, yunTbiBaloLWwmi BNNsHUE BA3KOCTU Macna, onpeaenseTcs no
oaHon 13 doopmyr:

1-Czp,

2
(0,6+ﬂ)
V50

ZL = CZL+

nin
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1-Czy,
(0,6+V%)2

Mpu 850 MIMa < 05, < 1200 MITa

ZL = CZL+

Cz = 0,83 + 0,08 (21 50)

4.2.2.7.2.5 KoahpuumeHT, yumTeiBaoLNn BANAHNE OKPYXXHOW CKOPOCTW, onpenenseTcs
no dpopmyne

1-Czy

J0,2+8/v

B gnanasone 850 MIla < oy, < 1200 MIla

Zv = CZU +

CZ‘U = CZL + 0,02

4.2.2.7.2.6 KoOoahdDUUMEHT, YYUTbIBAKOWUA BRUSHUE LLUEPOXOBATOCTU  COMPSKEHHbIX
noBepxHocTen 3ybbeB (cM. ctaHgapT MCO 6336-2:2019), BblumcnsaeTcs no popmyne

Zp= (2 )CZR,

Rz100

npuyem OOmMKHO cobntogaTtbes ycnosue Z; < 1,15.

3HayeHune Ry, paccuMTbiBAaETCA NPU NOMOLLY 3aBUCUMOCTEN:

Rz100 = st\/ 100/a,, ;
R, ~ 6 Ry,;
Ra - OJS(Ral + RCLZ)'

Ecrv 850 MIa < 0y, < 1200 MITa, TO

Czr = 0,12 + 2t

Mpy oyim < 850 MlMa cnegyet npuHumaTts C,; = 0,83; €5, = 0,85; C;z = 0,15, a npu
Ouim > 1200 MIla C5;, = 0,91; C5, = 0,93; Czz = 0,08.

4.2.2.7.2.7 KOah(p1UMEHT, yuMTbIBAIOLLMIA NOBbILLUEHNE KOHTAKTHOM BbIHOCIIMBOCTY 3yObeB
MEHbLUEeN TBEpPAOCTU Mpu UX paboTe C ynpoYHEHHbIMU 3yBbsMu C rmagkon (R, < 6 MKM)
NOBEPXHOCTLIO, onpeaenseTcsa no gopmyram:

.1 NoBepXHOCTHO-3aKarneHHble LWecTepHN ¢ 06 beMHON 3akarkoun Konec:

Zyw = 1,2(3/R,)**> ecnn HB < 130;

HB-130
1700

Z, = (1,2- )(3/R,u)°t° ecnn 130 < HB < 470;

Zw = (3/R,y)**> ecnvt HB > 470,
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roe HB  — TBepAaocTb No bpuHHento 3ybbeB MeHbLUEN TBEPAOCTY;
R,y — 9KBMBANEHTHas LepoXoBaTOCTb NMOBEPXHOCTU, MKM;

R = R0 )"  Raa/R)
zH (vv4/1500)°33

pred - I'IpVIBe,D,eHHbIVI pagnyC KpUBU3HbI;
Preg = P1P/(Py +0,),py, = 0,5d, tgatw;

.2 LUeCTepHU n koneca ¢ 06 bEMHON 3aKarnkomn:
€CNn LUECTEPHsI CYLLECTBEHHO TBepXe koreca, 3(deKkT ynpodyHeHus yBenuynmBaeT

AONYCTUMYIO Harpysky Ha 3ybbsi koneca. KoadhduumeHT Z, pacnpocTpaHseTcsl TONbKO Ha
koneco:

Zy =1,ecnm HB,/HB, < 1,2;
Zy =1+ (0,00898HB;/HB,-0,00829)(u-1),ecrn 1,2 < HB,/HB, < 1,7,
Zy =1+0,00698(u-1),ecnn HB,/HB, > 1,7.

Ecnu nepegaTtoyHoe ynucno u > 20, cnegyeT ncnonb3oBaTth 3HavyeHne u = 20.
Ecnn nonyyeHHoe 3HayeHue Z, < 1 criegyeT Ucnonb3oBaTtb 3HayeHune Zy,, = 1.

4.2.2.7.2.8 KoshdUUMEHT Zy, yYNTbIBAKOWMUIN BIMSIHME pa3MepoB 3yObeB, BblOMpaeTtcs
n3 1abn. 4.2.2.7.2.8.

Tabnuua 4.2.2.7.2.8

TepmMuyeckas nnm XMMmMKo-TepMmyeckas M 7
0bpaboTka 3yObeB LLUECTEPHM OAYyIb, MM X
LlemeHTauns nnn noBepxHOCTHas 3akanka m, <10 1
10 <m, <30 1,05 -0,005 m,
m, = 30 0,9
A30TupoBaHue m, <7,5 1
7,5 <m, <30 1,08 -0,011 m,
m, =30 0,75
O6beMHas 3akanka - 1

4,2.2.7.3 PacyeTHble 3HAYeHUs1 HanpskeHun wun3rmba B onacHoMm cedeHuun, Mrlla,
onpeaensaTcs OTAeNbHO Ans 3yObeB LWecTepHU 1 Koneca.

[na yrnos npodwuns UCXOAHOro KOHTypa (an) Gonblie 25° n yrnoB HaknoHa IMHUK
3yba (B) 6onbwe 30° pacyeTHble pe3ynbTaTbl OOMKHbI ObITb NOATBEPXKAEHbI OMbITOM,
ucnone3ys metog A ctaHgapta MCO 6336-3:2019.

[ns yrnoe npodmns ICXO0AQHOro KOHTYpa (an) MeHbLUE NMOO paBHbIX 25° 1 YrNOB HaKMoHa

nmHMm - 3y6a  (B) MeHbwe 1nMBo paBHbix 30°  HanpskeHWss  onpedensitoTcsa Mo
HWXenepeyncneHHbIM opmynam:

or = 0poKaKy Ky KpgKrq, (4.2.2.7.3)

roe Opg —CM.4.2.2.7.3.1;
Ky —-cmM.4.227.1.7;
K, -—cm. 4.2.2.7.1.8;
K, —-cm.4.2.2.7.1.9;

Kpg —CM.4.2.2.7.3.5;
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Krq —CM.4.2.2.7.36.

PacueTHble 3Ha4YeHNsa MakCUMmarbHbIX HANPsHKEHWUA U3rnba grm.x, MIa, onpegenstoTcs
oTAenbHO Ans 3ybbeB LWecTepHU 1 koneca no dopmyne

OFmax — UFOmaxKyKFBKFa;
roe OFomax —CM. 4.2.2.7.3.1.

4.2.2.7.3.1 HanpsixkeHne narmba npu HOMMHarbHOW Harpyske

F,
Opg = ‘L'b?;’ln YFYSYBYBYDT, (422731)
roe bnm,—cm. 4.2.2.5;

F; —CM. 4.2.2.6;

T -cm. 4.2.2.7.1.1;

Yr —cm. 4.2.2.7.3.2;

Ys —cm. 4.2.2.7.3.3;

g —cMm. 4.2.2.7.3.4;

Ys — k0athuLmMeHT TonwmHbl 0604a, cm. 4.2.2.7.3.8;

Ypr  — KO3PUUMEHT NEepeKpbITUSA BbICOKOTOYHBIX 3yObeB, cm. 4.2.2.7.3.9.

MakcumarnbHble HanpsbkeHust nsrnéa npu Timax, MIa, BbMMCHSOTCA OTAENbHO Ans
3yObeB LLECTEPHM 1 Koneca Mo hopmyre

—_ thax
OFomax — Thmy, YFYSYB-

3HayeHns BXOOALWMX napamMeTpoB OOIMKHbI onpenenatbCa Npu Fy = Fipax, K4 = 1,0 1
K, =1,0.

4.2.2.7.3.2 KoachdouumeHT dhopMbl 3yba B Crnyvae BHELIHEro 3auenneHvs npu a, < 25°
n B < 30° BbluMCNAETCA NPY MOMOLLN CEeAYOLMX 3aBUCUMOCTEN:
6hf COS tep

YF_

- (Spp)? cosay '’
roe h; = hg,/m,, S;n = Spa/My;

hre, Spn) X, — CM. pUC. 4.2.2.7.3.2-1.

90°
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Puc. 4.2.2.7.3.2-1
K onpeaenexunio Yy Ansa cnyyas BHELWHero 3auensneHus

Ona onpegenenna hr W Sp, BbIMUCNEHUS BLINOMHAKTCA NO MmeTogy B
ctangapta MCO 6336-3:2019:

pbl‘f = T[thOS at,

roe a; — no cdopmyne (4.2.2.7.1.2-1);

a Takxe

de =2 [pbt(l_ Ea) + 0;5 ’dczl_ dlz)]z + (OISdb)Z’

roe &4 — N0 cbopmyne (4.2.2.7.1.2-11);
d, v dp Ang wectepHu — no dopmynam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
ansa koneca — no dopmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

a, = arccos (dp/d,);

Ve = %(g + 2xtg ay + 2x4y,) + inv a,-inv a,;
Tet = Ao~ Ve,

G = pao~hao + x,

roe p;o = pao/mn' h:lO = haO/mn = h’:l + C*;
PaoWNhgo—CM. puc. 4.2.2.7.3.2-2 1 4.2.2.7.3.2-3;

T
g

hao

p ao
7

Puc. 4.2.2.7.3.2-2
VicxoaHbIN NpOM3BOAALLMIA KOHTYP dpesbl 6e3 npoTybepaHLua
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T
i
SR
<8 %
]
'Qk
p ao
gI 94
]
a

0

Puc. 4.2.2.7.3.2-3
VcxoaHbI Npon3BOAALLMIA KOHTYP dopesbl ¢ NpoTyGepaHLem

Xsm ANS ULMNUHOPUYECKUX Nepeaay paseH Hymo, Ans KOHUYeCKuX — cMm. 4.2.2.7.6;

- (1-sin aq)
e =7 My~ MpXgn—hao tg an + hy(tg an-tg o)~ “———> Pao
0

roe hy nay —cm. puc. 4.2.2.7.3.2-3,;
B CIly4ae UCMnonb30BaHMsA MHCTPYMeHTa 6e3 npoTybepaHua

hy =0,a9 = ay;

H=2(2-2)-1

Z,\2 my, 3’

roe Z,, —no dopmyne (4.2.2.7.1.10-2);

2G
b =tgy-H;

Npu peLleHnn 3TOro ypaBHEHUS OTHOCUTENbHO Y B MEepBOM MPUBNMKEHUN MOXHO
npuHumaTtb J = 17 /6;

d
Be = arctg (oo~ tg B),

roe d ang wectepHu — no dopmyne (4.2.2.6-1), ons koneca — no dopmyne (4.2.2.7.1.2-6);

Qepn = arctg (tg ae; cos Be);

* : G * .
Sin = Zy sin(/3-9) +3 (55~ Pio )

« _1( Z cosay _ u G .
he = 2 {cos B (cosaet 1) +Z,[1 COS(3 W] cos Y + Pao}-
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B cnydae BHYTpeHHero 3auenneHna

6hf._ COS dop
2
Yp

- (SFn,)?cos an’

Ans onpenenewvst hy = hg, /my W Sgp, = Spn, /My (hp, ¥ Spp, — CM. pUc. 4.2.2.7.3.2-4)
BbIYMCIIAOT:

beos a,

Puc. 4.2.2.7.3.2-4
K onpegenenuto Y Ans crnyvast BHyTPEHHEro 3aLenneHns

dfz = Zawoz + dao'

roe a0z — No dopmyne (4.2.2.7.1.2-8);

hl*loz = haoz/mn = (dfz_dz)/zmn;
¢ =0,5(ds,-dg,)-ay,

roe d,, —no dopwmyne (4.2.2.7.1.2-4);
a, —no cdopmyne (4.2.2.7.1.2-7);

Pag, =
@o2 my(1-sin ay) '

de, =2 |[-Dp:(1-84) + 0,5 /dﬁz—dlz,z]z + (0,5d,,)?,

roe d,, —no dopwmyne (4.2.2.7.1.2-5);
d5 -dj ; .
hf, = z£;s2a,21 - (% + he,,t8 an) tg an—0,5p5,,;
* 2 Pa 2_8* * * *
Skn, = (Coz anO) + 2(hg,,- Pay,) t8 an- \/§Pa02 + 0,5,

rae  dy =ds /my, d,, =d,,/m, 8 = 8 /my;

_ [hk=Pao(1-sin ap)
80 -

cos @y sin(a,- ay),

CM. puc. 4.2.2.7.3.2-3.
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Mpn a,, = 20°

hi, = 0,56624(d;, - d;,)- 0,13247h;, ,- 0,5p;, .- 0,28586;
Sin, = 0,72794h;, -0,33163p}, , + 0,939698; + 1,5708.

4.2.2.7.3.3 Koa(ppUuMeHT, y4nThIBaOLLNA KOHLIEHTPALMIO HAnNpsKeHUN, BbIMUCIISIETCSA MO
dopmyrne (cm. ctangapt MCO 6336-3:2019):

1
Y5 = (1,2 + 0,13L)q, T2rzarr,

B cnyyae BHe LW Hero 3adenieHnsa

_ Skn
L=
Skn
qs = 207 (4.2.2.7.3.3-1)
roe

. 2G?
PF = Pa, + (Zycos2P-2G)cos P

B cnydiaeBHYyTpeHHero 3auenneHuns

SFn
L=-""2
h*F2
S;nz
G5 == (4.2.2.7.3.3-2)
aop2

[nsa BHeLWHero n BHYTPEHHero 3auenneHni 4omkHO cobnoaaTbes ycrnosme
1<¢q;,<8.

[ns  3KBMBANEHTHbIX  UWNWHOPUYECKUX  KOleC  KOHUWYeCKMX  nepegad B
dopmyrne (4.2.2.7.3.1) npousBeaeHue Y. Ys 3ameHsieTca Ha BblpaxXeHUe Ye, Yo Ye, rae Yea N Yy
onpefensalTca No 3aBUCUMOCTAM Ans Yz u Y5, B KOTOpPbIX MHAEKC € Npu napameTtpax
3aMeHsIeTCA Ha MHOEKC &, COOTBETCTBYIOLUIA Yriy AaBfeHnsa B Criydae npuUoXeHusa cunbl K
BepwuHe 3y6a; Y, = 0,254 0,75/¢,,. ONA cTaHOapTHbIX MCXOAHBIX KOHTYpOB 3y6yaTbix
nepenad Yg4 1 Ys4 MOryT ObITb OnpegeneHsl No cneumanbHbIM gnarpaMmmam.

4.2.2.7.3.4 KooahdDUUMEHT, yuUTbIBAOWMWN BAUSHWE Yrna HaknoHa nuvHuM  3y6a,
BblYNCNAETCHA MO 3aBUCUMOCTH

_ B
YB =1- SB m,
roe £g — o cdopmyne (4.2.2.7.1.2-12);
B — BTrpagycax; ecnv g > 1, To crieayet npuHsTb gg = 1.

MuHMManbHoOE 3Ha4YeHne YB orpaHun4mBaeTCcAa ycrnoBnem
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Yg = 1-0,25¢g = 0,75.
4.2.2.7.3.5 KoagppuumeHT Kpg onpenensietcsi 3aBUCMMOCTbIO
KFB = (KHB)N1

roe Kyg —no dopmyne (4.2.2.7.1.10-1);

__omr
T 1+b/h+ (b/R)? (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) nogctaBnseTcss MeHbLUEE U3 3HAYeHUn b, /h v b, /h, npuyem B
cnyyae LWeBPOHHbIX KONec b — lWMprHa NonyLweBpoHa;

h = (2h} + ¢c*)m,-Aym,, — BbicoTa 3yba. Ecnu b/h <3, B pacuete cneayet
ncnons3oBatb b/h = 3.

[N KOHMYECKMX U UUANHOPUYECKNX KONEC C NPOAOSIbHON Moandukaumen noBepxHoCTm
3yb6a nnn moamndukaumen y Topuos 3ybbeB npuHumaetca N = 1.

4.2.2.7.3.6 PacyeTHble  3HayeHua Kp, =Ky,, TOe Ky, — NO oOOHOM U3
dopmyn (4.2.2.7.1.11-1) nnn (4.2.2.7.1.11-2), [OIMKHbI YOOBNETBOPSATL YCIOBUIO

&
1< Kpp <—X—-
0,25€4+0,75

4.2.2.7.3.7Tpn  ncnonb3oBaHMm  3yOOPE3HOr0  MHCTPYMEHTA,  OTNMYaoLerocs
OT CTaHA4apTHOro, napameTpbl Sg,, pr U hg, PeKOMeHOyeTCca onpenenaTb No akTudeckomy
npodpunto 3yba.

4.2.2.7.3.8 KoshpuumeHT TonwuHbl oboga Yy aBnseTca ynpoLeHHbIM KO3 UneHToM
AN OLLEHKWN KOnec ¢ TOHKMM 06040M 1 onpeaensieTcs:

.1 anda nepefad c BHELWHUM 3auenneHnem:

Y =1,ecniusy/h = 1,2;
Yz = 1,6 - In(2,242h/sp), ecnn 0,5 < sp/h < 1,2,

roe Sr — TonuwwmHa oboaa Korec npv BHELLHEM 3aLenneHni, Mum;
h — BbicOTa 3yba, MMm.

3HayeHuns Sg/h < 0,5 NpUMEHATb HE peKoOMeHayeTCs;
2 Ons nepefad ¢ BHYTPEHHUM 3auenfneHnem:

Y = 1,ecnusg/m, = 3,5;
Yz = 1,15 -In(8,324m,, /sR), ecnu 1,75 < sp/m,, < 3,5,
roe sg — TONuWMHa oboaa Konec nNpu BHYTPEHHEM 3aLenneHn, MM.

3HayeHus sg/m, < 1,75 NpUMEHATb HE pekoMeHayeTCs.

Ona  TsxenoHarpyXeHHbiXx nepegad Yz  pekomeHayeTcs  onpenensts  bonee
BCECTOPOHHUM aHanmn3om.
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4.2.2.7.3.9 KooappuLUMEHT nepekpbiTUst  BbICOKOTOYHbIX 3yObeB  Ypr  YTOUHSIET
HanpsxxeHns u3rnba 3yba, NpuUHMMasi BO BHMMaHWE BbICOKOTOYHbIE LUECTepHu/koneca u
KO3 PULMEHT NnepekpbITUa 3ybByaToro 3auenneHus B npeaenax guanasoHa COOTHOLLEHUS
2,05 < g4 < 2,5,

A€ Eqn = £4/C0S2PBy.

KoadhdomumeHT Y, onpegenseTca cneayrowmm obpasom:
A1 npw CTeneHn TOMHOCTN Q < 4 U g4y, > 2,5

Ypr =0,7;

2 npuv cTeneHn To4HoCTN Q < 4mn2,05<¢,, < 2,5
Ypr = 2,366-0,666¢,,;

3 B Apyrux cny4vasax Ypr = 1,0.

42274 NlonyckaemMble HanpsaxeHumsa wnarnba pna 3ybbeB LIECTEPHU U
Koreca BbI4UCNATCA OTAEIbHO Mo dhopmyre

orlimYstY
OFp = —Eim ST N Ysreir YereirYx (4.2.2.7.4)
p SFminYD

roe Oflim —CM. 4.2.2.7.4.1;

Yo = —cCM.4.2.2.7.4.2;
Yy  —cm. 4.2.2.7.4.3;
Y, —cm. 4.2.2.7.4.4;

Ysreir —CM. 4.2.2.7.4.5;
Yeret  —CM.4.2.2.7.4.6;
Yy  —cm. 422747
SFmin — CM. M

[onyckaemble HanpsbkeHust nsrmba ans 3ybbeB LWeECTEepHU U Koneca npyu OencTBumn
MaKcMMarbHOW Harpysku onpegensaiTcs no popmyne

_ OfrtimYstYN

OFpmax — Ysreir -

SFsTYD

4.2.2.7.4.1 3Ha4yeHnss npegena BbIHOCNMBOCTU 3y6beB npu u3rmbe npu OTCyTCTBUU
AaHHBIX UCMbITAHWUI NPUHUMALOT no Tabn. 4.2.2.7.4.1 (cm. ctaHgapt CO 6336-5:2016).

Tabnuuya 4.2.2.7.4.1

Tepmuyeckas nnm XMuMyko-Tepmmnyeckas obpaboTka 3ybbeB Opim, MMNa Yy
Ob6bemHas 3akanka yrnepogucTon cranm 0,090, +150 2,5
Ob6bemHasi 3aKarnka nerMpoBaHHoOW cTanu 0,10,+185 2,5
HuskoTemnepaTtypHoe uuaHupoBaHue 330 1,2
[MoBepXxHOCTHas 3akasnka 0,35HV+125 2,5
A30TUpoBaHWe B ra3oBou cpeae 390 1,6
LlemeHTaums ctanen, cogepxawimx Cr, Ni, Mo 450 25
LlemeHTauus opyrnx BUAOB cTanen 410 2,5
MpumeyaHune. 3HaYEHNs Opy,, ONPEOENATCS NPU UCMIBITAHUSX 3yObEB KOMNEC Ha U3rMGHYH BLIHOCITMBOCTb NpU
OTHYNEBOM LIMKIE U COOTBETCTBYIOT BEPOSITHOCTM OTka3a He Gonee 1 % npw yucne umknos 3-10°.

4.2.2.7.4.2 KoahdpuuymneHt
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roe opg — NPeaen n3rnbHomn BLIHOCIMBOCTU MaTepuana 3ybbLes nNpu OTHYNEBOM LMKIe.

4.2.2.7.4.3 KoachcomumneHT gonroBeyHocTn Yy AormkeH ObiTb onpeaeneH no metony B

ctrangapta WCO 6336-3:2019. [Ons

JOoNnroBevyHocTn Yy = 1.

OCHOBHbIX peXnmMmoB

paboTbl  KO3hMLMEHT

Mpn HebomnblwoOM cpoke cnyxbbl (Hanpumep, B crydae nepegayn 3agHero xoga) no
cornacoBaHuio ¢ PernctpomMm MoxHoO npuHumaTth Yy > 1.
[ns pexrma makcMmanbHOW Harpy3kn T . 3Ha4YeHus Yy gadbl B Tabn. 4.2.2.7.4.1.
4.2.2.7.4.4 3HaveHns koaddmumeHTa Y, npmHMmaroTcs:

Ond napasuTHbIX konec Y, = 1,5;
AO515 Konec ¢ anM304MyYeckon peBepcuMBHON Harpyskon Y, = 1,1;

Ansi Kornec (KpoMe napasuTHbIX) C ropsiden nocagkonm sybuyaToro BeHua Y, = 1,25,
WNW, €ecnn WM3BECTHbl MOCAAOYHbIN AMamMeTp dg W paguanbHoe [aBMNeHUe p, Ha

nocago4HoM NOBEPXHOCTH,

0,2d? dp,b

Yvp=1+ —//———-,
b Frop1im(d} -d%)

roe dn df — OenuTenbHbIN AnamMeTp U guaMeTp BnaguH pacCcynMTbiBaEMOro Koneca;

B OCTalnbHbIX criydasax Yp = 1.

4.2.2.7.4.5 KoadppuumeHT Yo7,

YUMTbIBAKOWMNA YyBCTBUTENbHOCTE MaTepuana K
KOHLUEHTpaUUn HanpsXXeHnn, npuHuMmaeTcsa no 1abn. 4.2.2.7.4.5.

Tabnuuya 4.2.2.7.4.5

YvSrelT
Tepmuyeckas Unm XMMUKO-TepMUYecKas 1+./0,2p'(1+ 2qy)
6pab Y 6 YSrelT =Y YSrelT npu Tlmax
obpaboTka nepexoaHbIx MOBEpPXHOCTel 3ybbeB 1+./12p
a,, MMNa npup':
Ob6bemHas 3aKarnka yrnepogucTon cranu: 500 0,0281 1
NOKOBKa WS nNpokaTt 600 0,0194
+ (Ys-2) X
L 0,0064 x (0,5-0,000150;)
1000 0,0014 T T
niTbe 0,86+0,07Y;
[ToBepxHOCTHas 3akanka 0,0030 0,4+0,3Y;
A30TUpoBaHme 1 HU3KoTEMNepaTypHoe 0,1005 0,6+0,2Y;
LaHMpoBaHne

MpumeyaHue. 3HavyeHue g, onpedensieTca no gopmyne (4.2.2.7.3.3-1) nnu (4.2.2.7.3.3-2), B 3aBUCUMOCTM OT BMAA

3auennenus. [ina guanasoHa 1,5 < g; < 4 MOXHO NPUHUMATb Yy o17=1.

4.2.2.7.4.6 KooahdpULMEHT Yiyeir, YUUTLIBAIOLWNA BINAHME LLIEPOXOBATOCTU MNepexoqHon
noBepxHoCTK 3yba, onpegensieTca no 1abn. 4.2.2.7.4.6.

Tabnuua 4.2.2.7.4.6

Y,
TepMuyeckas Unu XMMmUKo-TepMudeckas obpaboTka 3ybLes RrelT
Ry <1 1< R, <40
O6beMHas UM MOBEPXHOCTHAS! 3aKasika, LieMeHTaLus! 1,12 1,674-0,529(R, + 1)*!
A30TMpOBaHME W HU3KOTEMMNepaTypHOe LiMaHUpoBaHe 1,025 4,299-3,259(R, + 1)%0058

4.2.2.7.4.7 KoatpdpmumeHT Yy, yunTbiBaOWMA BNUAHME pa3MmepoB 3ybbeB, onpeaensercs

no Tabn. 4.2.2.7.4.7.
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Tabnwuua 4.2.2.7.4.7
Tepmuyeckasi UM XMMUKO-TepMUYeckast Mogyrib, MM v
obpaboTka 3ybbes ’ X
O6beMHasn 3akanka 5<m,<30 1,03-0,006m,,
m, = 30 0,85
MoBepxHocTHasn obpaboTka 5<m,<25 1,05-0,01m,
m, =25 0,80
Mpumevanue. MNpum, <5 mm 1 noboM B1AE NOBEPXHOCTHOIO YNpoYHeHns Yy = 1.

MuHuUManbeHbIN  KO3PUUMEHT 3anaca BbLIHOCIMBOCTW Mpu u3rnbe BbiOMpaeTca U3
Tabn. 4.2.2.7.2.3.

42275 PacyeTHble 3Ha4YyeHUsa KO3 dprMuneHTOB 3anaca KOHTaKTHOW U
N3rnbHON BbIHOCNMBOCTU 3yObEB LWECTEPHU U Koneca A0MKHbI YAOBETBOPSATL YCIOBUSAM:

imZ ,
Sy = JHIG—HNZLZVZRZWZX 2 SHmin;

_ orumYst¥n .
SF - or Yp YSrelTYRrelTYX = SFmin

4.2.2.7.6 Tpn pacyeTe Hecyllehn CNOCOOBHOCTM KOHMYECKMX 3ybuaTbix nepegad
NCNonNb3yeTcs 3auenneHne 3KBMBaNeHTHbIX LMNNHAPUYECKNX 3yBUyaTbIX KONec, NOCTPOEHHbIX
Ha pasBepTKax cpegHUX OOMONMHUTENbHbBIX KOHYCOB.

4.2.2.7.6.1 CooTBeTCTBYOWME pacyeTHble QOPMYIbl AN ONpedeNieHnsl napamMmeTpoB
3KBMBANEHTHbIX LMMHAPUYECKUX KONEC B TOPLIOBOM CEYEHUN (MHAEKC V).

Yumcno 3ybbes

Zy12 =Z1/c0S 8.

[OunameTpbl genutenbHbIX (HayYarnbHbIX) OKPYXHOCTEN

dvl,Z = dm1,2/c0S 51,2-

MexxoceBoe paccTosiHMe 1 nepeaaTovHOe YMCIO 3KBUBANEHTHOM nepeaaym
a, = 0,5(dy, + dy,),

_Zy, _  cosd;
cos 8;°

[OunameTp BepLInH 3yObLeB
dyqg = dy, + 2hgy,

roe hg, — BbICOTa ronoBku 3yba B pac4eTHOM CEYEHUN AN KOHNYECKUX KOMEC C PaBHOBbLICOKMMM
3yObsamMn

ham = My (1 + Xpm);

— Rwm
mm‘l’l - mte cos |3m R ’
we

Ana KOHUYeCKMX Komnec C noHmxarwmnmmca 3y6bﬂMI/l
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haml,z = hael,z_ 0,5b tg((sal,z_ 61,2)!

roe h — BbICOTa rofoBKM 3y6Ga Ha BHELUHEM TOPLE;

ae

b4 — Yron KOHyca BepLUWH;
KO3 PULMEHTBI CMELLIEHUS Y LLUECTEPHN N Koneca (3adaHbl)

x _ haml,z_hamz,l_
hm, » 2Monn

KoadbpmumeHTbl M3MeHeHUst pacyeTHOW TonwmHbl 3yba Ana WecTepHM W Koneca
(3agaHsbl)

Xsmy, == Xsmy-
,D,VlaMeprl OCHOBHbIX Opr)KHOCTeVl OKBMBANEHTHbIX LWWNMNHAOPWNYECKUNX Konec

Ayp,, = Ay, ,COS Ay,

V1,2

roe

tga
ay; = arctg (m) .

KOSqu)VILI,VIeHTbI nepeKkpbiTna 3KBUBANEHTHOMN Ll,I/IJ'IVIH,EI,pI/I‘-IGCKOVI nepega4n TopLoBOro:

€ — Gva oS Bm
Y& T Myt oS dye
roe
_ 2 2 2 2 . .
9,, = 0,5 (\/dml— dvb1 + \/dmz— dvbz) -a,sin a,;;
0oCceBOro.
b sin B,
&g = Mpn T
rae T =2 = o gs5;
b ) 1
CyMMapHOro:

Eyy = Epa T Epp-
OKBMBaNeHTHasi YacToTa BpaLLEeHNS LLECTEPHU

Ama

Ny = dyy

nl'
4.2.2.7.6.2 PacdeTHble dopMyrnbl ON9  onpedeneHns napameTpoB 3KBUBANEHTHbIX

UMNUHAPUYECKUX KONEC B HOPManbHOM CeYeHUU (MIHOEKC vn).
YUucno 3ybbeB
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Zy,

cos2Bypcos B’
Zvnz = uvzvnl'
roe Byp = arcsin(sin f,, cos ay,).

,D,I/IaMeprI AenntenbHbIX (Ha‘-IaJ'IbeIX) Opr)KHOCTeIZ OKBUBANEHTHbIX UWIMNHOPUYECKUX
Konec

dvy

cos2Byp

dvnl = = Zvnlmmn;

dvnz = uvdvn1 = Zvnzmmn-

[nameTp BEpLUNH 3yOLEB

dyan = don + dypg-dy = dyp + 2hgm = MppZyy + (dya—dy)-

[nameTp OCHOBHOWM OKPYXXHOCTU

dybn = dynCOS Ay = Zyy My, COS Oy

KoathdomumeHT nepekpbITng

Evan = Sva/COSZ Bup’

4.2.2.8 3ybuyaTtble koneca C XMMUKO-TEPMMYECKOW O0OpaboTKOM 3yObeB C KPYMHbIM
mogynem (m, =7,5 MM) [OMmMKHbl ObiTb AOMOMHUTENBHO MPOBEPEHLI Ha rNyOUHHYO

NPoYHOCTb. PacyeTHbI koapdMumeHT 3anaca rnyoGUHHOW KOHTaKTHOW MNPOYHOCTU Sy,
OOJMKEH onpenenaTeCs OTAeNbHO ANs WeCTepHU 1 Koneca v yaoBneTBOpATb YCNOBUIO

__ OHralim
SHm - on = SHm.min:

roe oy —no cdopmyne (4.2.2.7.1);
Ogratim  — NPeAen rmyObuHHON KOHTaKTHOW BIHOCIMBOCTU, onpeaensieMelin no dopmynam

Oyentim =55 HBc npn ¢ < 0,6
"
Ohrniim = (4,58 + 1,57¢9-0,0602)HBcp, npn ¢ > 0,6,

roe Uy —  KO3h(PULMEHT, YyUMTBIBAIOLLMIA BO3MOXHOCTb BO3HUKHOBEHUS! TPELLMH HE B CEPALIEBUHE,
a B YNPOYHEHHOM crioe, onpeensiemMblii Mo KpuBbiM puc. 4.2.2.8;
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78

2,6

0,9

N

HB_
B 18

0,8

0,7

10 2,0 3,0 4,0 5,0 ¢

Puc. 4.2.2.8
Mpadhvk ana onpepenexHus koadduuneHTa pr B 3aBUMCMMoCTn oT ¢ n HB/HBc

napametp

__ hy10*
" pcHBc'

ay, Sin gy, u
cosBp (ut1)?

roe Pc =

— MpVBEOEHHbIA paguyCc KpPWMBU3HbI COMPSPKEHHBLIX nNpodunen 3yObeB B mnonwce
3auenneHuns.

MuHManbHbIN KO3 MULMEHT 3anaca rnyBUHHOM KOHTAKTHOW MPOYHOCTU Sy min = 1,4

4.2.3 Banbl.

4.2.3.1 Tpwn pacnonoxexHun wectepeH nog yrnom 120° n 6onee gnameTp Bana
Oonblworo koneca f[ormkeH OblTb He MeHee 1,1 guameTpa MNPOMEXYTOYHOro Barna
BanonpoBoa, a BO BCEX OCTasbHbIX Cry4asiX pacrnosioKEeHWs LWeCTEPEH OH LOMMKEH BbITb HE
MeHee 1,15 pguameTpa npoMexyTodyHoro Bana. [lpy 9TOM AOMKHbI  yYUTbIBATLCS
XapaKTepPUCTUKN MEXaHMYECKMX CBONCTB MaTepuarna Bana koneca 1 npoMexxyTo4yHoro sana.

4.2.3.2 [nsa cynooB negoBOro Krnacca Barnbl, LWECTEPHU M 3yb4yaTtble Koneca rnaBHbIX
3ybuaTbix Nnepenad AomKHbl OblTb paccymTaHbl Ha KPYTALLME MOMEHTbI

T =K, Ty,

roe K, — cM. 1abn. 4.2.3.2 (cm. Takke 2.1.2 yactn VIl «kMexaHnyeckue yctaHoBku», 1.3 yactu XVII
«[lononHuTenbHbIE 3HaKM CMMBOMA knacca W CrOBECHble  XapaKTepUCTUKMK,

onpeaensioLme KOHCTPYKTUBHBIE UMW SKCMITyaTalMOHHbIE OCOBEHHOCTM CyaHa).
Tabnunua 4.2.3.2

JlepgoBbie knacchl
KoadhpumumeHT lce3 Arcd | Arcs Arcé Arc7 - Arc9, Icebreaker6 Icebreaker8 —
— Icebreaker?7 Icebreaker9
K, 1,15 1,25 15 1,75 2,0 2,5

[ns npoBepkn cTaTU4YeCKOW MPOYHOCTWU rMNaBHbIX 3ybyaTbiX nepegayv CydoB fefoBbiX
knaccoB Arc6 — Arc9 n nefokonoB MakcumarbHY0 Harpy3ky Timax CeayeT npuHmumarb no
cornacoBaHuio ¢ Pernctpom ¢ y4eTom OTHOCUTESbHOM MPOYHOCTU 3INEMEHTOB KOMIIekca
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«BWHT — BanonpoBog» WU Hanuius yCTPOWUCTB, OrpaHMYnBaloWmnX nepegasaeMblid KPyTALLUA
MOMEHT.

4.2.4 Cmazska.

4.2.4.1 Cwmaska 3yb4yaTbIX 3auenneHui 1 NOALWNMHUKOB CKOMNbXEHUS rNaBHbIX Nepegay
OOMMKHA OcyWwecTBNATbCA nog AasrneHnem. [lomkHa 6biTb obecneyeHa BO3MOXHOCTb
perynupoBaHusa pasneHus macna. [JormkHo ObiTb NpeaycMOTPeHO npeaoxpaHuTenbHoe
YCTPOMWCTBO, MUCKMoYatoLLee rnoBbIlLeHre AaBrneHnsa macna Bbllwe JonyCTUMOro.

4.2.4.2 Tlopaya cmasks K 3ybyaTbiM 3auensieHMsM AOSbKHa OCYLECTBASATbLCA C
NOMOLLbIO (POPCYHOK.

dopcyHkn gomkHbI 0becnevnBaTh Nogady Macna B Bue ninoTHoM BeepoobpasHom CTpyw,
npu4em cocegHue CTpymn OOIMKHbI NepekpbiBaTb Apyr Apyra.

®PopCyHKN OOMKHbI OblTb PacnonoXeHbl Tak, YTOObl MAacno 3aTArMBanock B 3auenneHne
npv paboTe Ha nepeaHui 1 3agHUN Xon,.

lMopgBog macna K noAwwmnHukam n oopcyHKam, a Takke OTBOA Macna OT HUX OOJPKEH
BbINONHATLCA TaK, YTOObI He BbINO BCNEHMBAHUSA U 3MYNbIMPOBaHNS Macna.

4.2.4.3 Cwncrtema cmasks porkHa oTBeyaTb TpeboBaHuam pasa. 14 uyactn VIl
«Cuctembl 1 TpybGonpoBoabI».

4.2.5 YnpaBneHue, 3alWymTta U perynmpoBaHue.

4.25.1 Tloctbl ynpaBneHusi [OOMKHbI oOTBevaTb TpeboBaHusm 3.2 yvactu VI
«MexaHunyeckne yCcTaHOBKMN Y.

4.2.5.2 Tlepenaun gomkHbl 6bITb 060pYyAOBaHbLI MpMbopammn ans U3MepeHNs OaBneHus
B CMCTEME CMa3Ku Ha BXofe M TeMmnepaTypbl Ha BXOAE WM BbIXxoAe, a Takke YCTPONCTBOM AS
3amepa ypOBHSA Macna B Kopnyce pegykropa.

4.2.5.3 Kaxgblh NOALMMHUK CKOMBXEHUS N KaxXObl YNOPHbIA NOLLWMIHUK OOSMKHbI
ObITb CHabXXeHbl YCTPOWCTBOM 4118 U3MepeHnsa TemnepaTtypbl. [1pn nepegasaemMon MOLLHOCTU
meHee 2250 kBT gonyckaeTtcst Ans OnopHbIX NOALUMMHUKOB M3MepeHne obLien TemnepaTypbl
oTpaboTaBLuiero macna Ha Bbixoge. Pernctp moxeT notpeboBaTb yCTPONCTBA ANA U3MEPEHMS
Temnepartypbl Takke 1 Ana nogLwnnHUKOB KadeHUs.

4254 [Ona 3awuTbl OT HEOONYCTUMOrO MOBbILEHUA TemnepaTypbl Macna B
nogWwunnHUKax unM nageHusa [aBreHMs B CUCTEME CMasKku credyeT npegycmaTpuBaTtbh
aBapunHo-npeaynpeauTerbHy0 CUrHanm3saumio.
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4.3 YNPYITUE U PA3OBLUUTEJIbHBIE MY®TbI

43.1 O6Lwue TpeboBaHuA.

4.3.1.1 TpeboBaHuss HacTOAWEN [NaBbl pPacnpOCTPaAHATCA Ha ynpyrme u
pasobmTensHble MydThl raBHbIX U BCNOMOraTesnbHbIX MexaHu3MoB. Ha pasobwuTensHble
3NEeKTPOMarHUTHble U rmgpasnuyeckne My@Ttbl 3T TpeboBaHMS PacnpOCTPaHATCA B TOM
Mepe, B KaKon OHW MPUMEHUMbI.

4.3.1.2 Martepnanbl XeCTKUX geTanen MyQpT BanonpoBo4OB AOSMKHblI OTBeYaTb
TpeboBaHuaM 2.4 yactu VII «kMexaHn4eckne yCTaHOBKUNY.

4.3.1.3 CoeavHutenbHble ¢naHubl U coeguHUTenbHble GONTbl LOMKHbI OTBEYaTb
TpeboBaHuam 5.2 n 5.3, a mydTbl ¢ 6GeclunoHOYHOM nocagkon Ha Banax — 5.4 vactm VI
«MexaHuyeckne ycTaHOBKN Y.

4.3.1.4 Ynpyrme wun pasobwmtenbHble MyqTbl, NpeAHasHavYeHHble A CygoB C
NeaoBbIMU YCUMEHMAMM, OOIMKHbI OTBEeYaTb TpeboBaHusm 4.2.3.2.

4.3.1.5 KOHCTpyKUus My(pT BanonpoBoaoB Cy4OB C OAHWM rfaBHbIM ABUratenem, B
cnyyae BbIxoda U3 CTpos My@T, OOSMKHaA npegycMaTpuBaTb BO3MOXHOCTb NogaepKaHus
XOO0BOro pexunma cyfgHa co CKOpPOCTbto, obecneymBatoLLern ynpaBnsieMoCcTb CyaHOM.

4.3.2 Ynpyrve mydTbl.

4.3.2.1 Ecnu TpeboaHne 4.3.1.5 He obecneunBaeTcs, TO NpenesbHbIN CTaTUYECKU
MOMEHT MaTepuana Ynpyrux 3MEeMEHTOB U3 pPe3uHbl MM nogobHOro CUMHTETUYECKOro
MaTepuana, paboTallmx Ha cpe3 WM pacTsbkeHue, [OomkeH ObiTb He MeHee
BOCbMMWKPATHOIO KpyTALLLEro MOMeHTa MydTbl.

4.3.2.2 Tlpun pacyeTte ynpyrmx MydT rfaBHbIX MEXaHWU3MOB U AN3ENb-reHeEPaTOPHbIX
arperaTtoB OOSMKHbl ObiTb MPUHATHI BO BHUMaHWE OOMNOMHUTENbHbIE HArpy3ku, Bbl3BaHHbIE
KpYTUnbHbIMKU kKonebaHuamm (cm. pasa. 8 yactu VII «kMexaHn4eckme yCTaHOBKU»).

4.3.2.3 Ynpyrme MydTbl An3enb-reHEpaToOpPHbIX arperaTtoB AOSMKHbI BblOepXmBaTb
MOMEHTbI, BO3HMKalOLLME NPU KOPOTKOM 3aMblkaHuW. B crnyyae OTCYTCTBUSA TakuUX LaHHbIX,
MaKCUMarbHbIA KPYTALMA MOMEHT OOIMKEH OblTb HEe MeHee 4,5 HOMWHaNbHOro KpyTALLEro
MOMEHTa My TbI.

4.3.2.4 [JomkHa ObiITb obecnevyeHa BO3MOXHOCTb MOSIHOCTLID Harpyxatb ynpyrue
ANEMEHTbl U3 pe3uHbl MM nogobHOro CUMHTETMYECKOro MaTtepuana MydqT rnaBHbIX
MeXaHW4eCKNX yCTaHOBOK W Au3erib-reHepaTopHbIX arperatoB B AnanasoHe Temnepartyp ot 5
po 60 °C.

4.3.3 PaszobwurenbHble MydThl.

4.3.3.1 PasobwmTtenbHble MydTbl raBHbIX MEXAHN3MOB AOSMKHbI UMETb YCTPOMCTBA,
npegoTBpaLlaroLLne AnuTeribHoe CKOSTbKeHNe.

4.3.3.2 [omkHa 6bITb obecnedyeHa BO3MOXHOCTb YrpaBreHus pasobLunTenbHbIMU
MyTamu rnaBHbIX MEXAHU3MOB C MOCTOB YNpaBfeHus rMaBHbIMU MeXaHU3MaMu.

HenocpenctBeHHO Ha camux pasobLumTenbHbIX MydTax AOMKHO OblTb NPeayCMOTPEHO
YCTPOMCTBO PE3EPBHOIo (aBapuMHOro) ynpasneHuns.

4.3.3.3 Tlpn paboTte aByx unu Gonee pasuratener Ha oauH rpebHon Ban 4yepes
pa3obLmTenbHble MydTbl yCTPONCTBO YNpPaBneHnsa MU JOIDKHO UCKMoYaTb BO3MOXHOCTb MX
OLHOBPEMEHHOIO BKMKOYEHUs nNpu paboTe Asuratene B pPasfUYHbIX HamnpaBlieHUAX
BpaLLEeHuS.
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4.4 BANOMNOBOPOTHOE YCTPOUCTBO

4.4.1 BanonoBopoTHOE YCTPOWCTBO C MEXaAHWYEeCKUM NPMBOAOM AOSMKHO UMETb
GNOKMPOBKY, WUCKIMOYAOLLYI0 BO3MOXHOCTb BKITHOYEHMA nepenad u Myt npu BKIKOYEHHOM
BaNoONoOBOPOTHOM YycTpoucTBe (cm. Takke 3.1.6 yvactn VIl «MexaHunyeckme yCTaHOBKU»
n 2.11.1.4 HacTosALWEN YacTn).
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5 BCNOMOI'ATEJIbHbIE MEXAHU3MbI

5.1 KOMMNPECCOPbI BO3YLUHbIE C MEXAHUYECKWUM NMPUBOAOM

5.1.1 O6wme TpeboBaHUA.

5.1.1.1 [premHble NaTpybKn KOMNPECCOPOB AOMKHbI BbITb CHabXeHbI nnbTpamu.

5.1.1.2 Komnpeccopbl AO0/MKHbI ObiTb CNPOEKTUPOBaHbl Takum obpa3om, 4ToObI
Temnepartypa Bo3ayxa Ha BbIXo4e U3 BO34yxXooxnagurens nocnegHen ctyneHm komnpeccopa
Obima He 6Gornee 90 °C, u obopydoBaHbl cuUrHanbHbiM ycTponcTtBom wunu  AlC,
cpabaTbiBalOLLMMKN NPY NPEBLILLEHMN TEMNEPATYpbI.

5.1.1.3 Oxnaxpgarwowe nonocTu KOMMNPEeCcCopoB AOMKHbI OblTb 00OpyAoOBaHbI
CMYCKHbIMUW YCTPONCTBaMM.

5.1.2 NMpepoxpaHuTenbHbIe YCTPOUCTBA.

5.1.2.1 Ha kaxgou cTyneHn Komnpeccopa Unmn HeNnoCpeacTBEHHO Nocne Hee LOMKHO
OblTb YCTAHOBMEHO MNpefoXpaHUTENbHOE YCTPOWCTBO, He Jornyckawlwee MNOoBblIleHUs
AaBneHus B cTyneHn 6onee 1,1 pac4eTHOro Mpu 3aKpbITOM KranaHe Ha HarHeTaTeNbHOM
TpybonpoBoae.

KoHCTpyKUMS YyCTPOMCTBA AOSMKHA WUCKIOYaTb BO3MOXHOCTb €ro perynupoBaHust Umnu
OTKITIOYEHUA Nocrie YCTaHOBKM Ha KOMIMPeCccop.

5.1.2.2 KapTepbl komnpeccopoB o6bemom Gonee 0,5 M3 AomkHbI BbITb 060PYA0BaHbI
npeaoxpaHnTENbHbIMK KnanaHaMmu, KOTopble OOSMKHbI OTBeYaTb TpeboBaHuam 2.3.4.

5.1.2.3 Kopnyca oxnagutenen AOMkHbl ObiTb CHaOXeHbl NpegoXpaHUTENbHLIMU
ycTponcTBamMu, obecneumsaroLLMMmy CBOBOAHbIN BbIXOA BO34yXa B Criydae paspbiBa TPyOoOK.

5.1.3 KoneH4yaTtbin Ban.

5.1.3.1 MWU3noxeHHbn B 5.1.3.3 un 5.1.3.4 cnocob nNpoBepo4YHOro pacyeTta
pacrnpocTpaHsaeTCa Ha CTanbHble KoneHYyaTble Banbl CYyAOBbIX BO3AYLIHbLIX KOMMPECCOPOB U
KOMMPECCOpPOB XONOAUNbHOrO areHta ¢ psgHeiM, V- 1 W-06pasHbiM  pacnonoXXeHnem
UMAMHAPOB, C OOHO- U MHOTOCTYMNEHYaTbIM CXXaTuem.

UyryHHble KoneH4yaTble Balbl, @ Takke OTCTYMNMNEHNA OT pa3MepoB CTarbHbIX KONeHYaTbIX
BanoB, paccyuTaHHbix no dopmynam (5.1.3.3) n (5.1.3.4), moryT OblITb AONyLWEHbI MO
cornacoBaHuio ¢ Pernctpom npu ycrnoeumn npeacraBneHns 060CHOBbIBAKOLWMX PAacYeTOB Uniu
aKcnepuMeHTanbHbIX AaHHbIX.

5.1.3.2 KoneH4yaTble Banbl AOMMKHblI WU3rOTOBNATLCA W3 CTalM C  BPEMEHHbIM
conpotumeneHnem ot 410 go 780 Mlla.

Mpy nNpuUMEHeHUM CcTanu C BpPEeMeHHbIM conpoTusneHneMm Bbiwe 780 Mlla Ha
paccmoTpeHne Peructpa p[omkHO ObiTb NpeacTaBneHo TexHudyeckoe 060CHOBaHue,
nogTeepXpatoLiee HaaeXHOCTb TaKOM KOHCTPYKLNN.

UyryHHble KoneHyaTble Baslbl AOSDKHbI M3rOTaBMMBATbLCA M3 YyryHa C LUAPOBMAHbLIM
rpacomToM, MMeroLwero heppuTHO-NEPNNTHYIO CTPYKTYpY cornacHo Ttabn. 3.9.3.1 vyactn Xlli
«MaTtepuarnbi».

5.1.3.3 [OuameTp week KoreH4yaToro Bana d, MM, KOMMpeccopa OOfKeH ObiTb He
MeHee onpeaensaemoro no opmyne

d =0,25k" Dng\/OBL%f + (s¢1)?, (5.1.3.3)

rage Dp - paC‘-IeTHbII?I anameTp umnuHgpa, MMm; npyu oaHOCTYNeH4YaToM CcxXaTum Dp = Dl—l;
DLl — anameTp uunnuHapa, MMm; Npu AByX- U MHOTOCTYMNEeH4YaTOM CXaTun B OTAENbHbIX UMnnHapax
Dp = DB!
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Dy —avamMeTp uuMnuMHApa BbICOKOTO [aBfneHus, MM; Mpu  OBYXCTYNeH4yaToM Cxatum B
odHocTyneHyaTtoM nopwHe Dy = 1,4D;; npu ABYXCTyNeH4YaToM CXaTum B OAHOM
onddepeHumnansHOM NopLUHe

b, = /BT~ D%

D, — AvaMeTp UMNUHAPA HU3KOrO AaBMEHUS, MM;

Pk — [aBrieHve HarHeTaHWsi uMnvHapa BbICOKOro AaBMeHUs AN BO3OYLIHbIX KOMMNPECCOPOB,
MMa; ons KoMNpPeccopoB XONOAUIbHBIX MaLLWH 3HAYEHUe p, OOIMKHO MPUHUMATBLCS Mo
2.2 yactu Xl «XonoaunbHble YCTaHOBKNY;

L, — pacyeTHOe pacCTosiHME MeXay PaMOBbIMW NOALUNMHUKAMU, MM;

L,= L'— npw pacnonoXeHn1 ogHOro KpMeoLuMna Mexay ABYMsi paMOBbIMU MOALLUMMHMUKaMMU;

L,= 1,1L' —npn pasMelleHun [BYX CMELLEHHbIX KPUBOLUMMOB MeXay ABYMS pamoBbIMU

NOALMMHMUKAMMU;
L' — (hakTMYecKoe paccTosHME MEXY CepeanHaMmn PamMoBbIX NOALLUMMHUKOB, MM;
s —  XOA MOpLUHS, MM;

kK, f,@1— KkoadbduumeHTsl, NpuHMMaemsle no tabn. 5.1.3.3-1, 5.1.3.3-2 1 5.1.3.3-3.

Tabnwuua 5.1.3.3-1
3HaveHus koadpduumenTa k’

BpemenHoe 390 490 590 690 780 900
conpoTtuenexue R, MlMa
K 1,43 1,35 1,28 1,23 12 1,18

Tabnwuua 5.1.3.3-2

3HayeHus KoadpcdumumeHTa f
Yron mexay ocamMu UMNMHAPOB 0° (psiaHbIN) 45° 60° 90°
fi 1,0 2,9 1,96 1,21

Tabnwuua 5.1.3.3-3
3Ha4yeHus KoacpdumumeHTa @1
Yucno umnmHapos 1 2 4 6 8
¢, 1,0 1,1 1,2 1,3 14

5.1.3.4 TonwwuHa wekn Bana h, MM, AO/KHa OblTb HE MeHee onpegensiemMon no
dopmyne

h = 0,105k, Dp/ (1Y, + 0,4)pic1f1/b, (5.1.3.4)
roe ky = a iR/ (2Ry-430);
R — BpemeHHoe conpoTtuBneHne, MIMa; npu mMcnonb3oBaHuM mMaTepuana C BPEMEHHbLIM

conpoTueneHuem 6onee 780 MIla gnsa pacyeTa cnegyeTt npuHuMaTth R,,= 780 Mla;
0,9 —pans BanoB C a30TUPOBaHWEM BCEW NMOBEPXHOCTUM NMOO NMOABEPrHyThIX APYromy BUAyY
ynpo4HeHus, ogobpeHHomy Pernctpom;
a = 0,95 —ans BanoB KOBaHbIX B LUTAMMax Uy B HAaNpaBreHWN BOJOKOH;
a =1 —pns Banos, He NOABEPTHYTbIX YIPOYHEHNIO;
Uy, U, — KO3(hPMUUNEHTLI, MPUHMMaemMble no 1abn. 5.1.3.4-1 n 5.1.3.4-2;

a

Tabnuua 5.1.3.4-1
3Ha4yeHus KoadduumeHTa Wi

r/h &h
0 0,2 0,4 0,6 0.8 1,0 12
0,07 45 45 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 2,9 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 2.3 2.3 2,20 2,10 1,90 1,7 1.4
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gh
r/h
0 | 02 | 04 | o6 | 08 | 10 [ 12
MpumevyaHune. r—paguyc rantenu, Mm; € — abConTHasa BENMYMHA NEPEKPbITUSA, MM; (cM. puc. 5.1.3.4);
ANsi KONeHYaTbIX BaroB, MMELIMX PacCTOsHME X MEXAY LWaTyHHOW U paMOBOW LIeikaMu, ans
Ko3a(pduumneHTa Wi AOMKHbI NPUHUMAaTbLCHA 3HaYeHUs AeNCTBYOLWME NPU COOTHOWEHUU £/h = 0.

P« —AaBneHve HarHeTaHus, NpMHMMaemoe CornacHo ykasaHuam 5.1.3.3;

¢, —paccTosiHMe OT cepeauHbl pPamMoBOro MOALUMMHMKA OO0 CpedHen MIoCKOCTU LUeKu; npu
CMELLEHHbIX KpuBOLWIMMAaX, PacnofioXeHHbIX Mexay ABYMS paMOBbIMWU MOALUMMHUKaMM,
NPUHMMaEeTCsl paccTosHWE 0 CPEeAHEW NIOCKOCTY ek, Hambornee yaaneHHon OT Onopsl,

MM;
b —IMpUHA LLEKN, MM;
fi  —koaddurumneHT, npuHnMaemsli no Tabn. 5.1.3.4-3;
D, —pac4yeTHblli AnameTp uMnuHApa, NnpuHMMaemMbli cornacHo 5.1.3.3.
= J 4)
L_ A
hy
Puc. 5.1.3.4
Tabnwuua 5.1.3.4-2
3Ha4vyeHus KoacpdumumeHTa Y,
b/d 1,2 14 15 1,8 2,0 2,2
P? 0,92 0,95 1,0 1,08 1,15 1,27
Tabnuuya 5.1.3.4-3
3HayeHus koadduumenTa f;
Yron mexagy ocsiMu LMIMHAPOB 0° (pagHbIv) 45° 60° 90°

fi 1,0 1,7 1,4 11

lMpomexxyTouHble 3HaYeHnsa koadMUMEHTOB, NPpMBEAEHHbIX B Tabnuuax, onpeaenstTcs
NMHENHOWN MHTEepPNONALNEN.

5.1.3.5 T[lpn npoekTMpoBaHMM W WIrOTOBSIEHWM BarioB AOSKHbl BbIMNOSHATLCS
TpeboBaHus 2.4.12 — 2.4.13.

514 KoHTponbHO-uamepurtenbHble NpUoopbI.

5.1.4.1 3a kaxagow CTyNneHbto KoMnpeccopa A0KeH ObiTb yCTAHOBMEH MAHOMETP.

5.1.4.2 Ha HanopHoM naTpybke HenocpeAacCTBEHHO 3a KOMMPECCOPOM OOJKHA ObiTb
npegycMoTpeHa BO3MOXHOCTb 3amMepa TemnepaTypbl Bo3gyxa.

5.1.4.3 O6opynoBaHne HaBELUEHHbLIX KOMMPECCOPOB KOHTPOSbHO-U3MEPUTENBbHBIMA
npubopamn OOMKHO oTBevaTb TpeboBaHuam 5.1.4.1 n 5.1.4.2 HacKONbLKO 3TO MO3BOMSIET UX
KOHCTPYKLMSI.
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5.2 HACOCbI

5.2.1 O6Lwue TpeboBaHuA.

5.2.1.1 [JomkHbl 6GbITb NpegycMOTPEHbI Mepbl NPOTMB MOMagaHusa nepekavynBaemon
XUOKOCTM B nogwunHukn.  McknioyeHne gonyckaeTcs ANd  HacocoB, Y KOTOPbIX
nepekaymBaemMasi XXMAKOCTb UCMNONb3yeTca AN CMa3Ku NogLWnNNHUKAE.

5.2.1.2 CanbHUKM  HacoCOB, pPacroONOXEHHble Ha  CTOPOHE  BCacbiBaHUS,
pekoMeHayeTcs obopyaosaTb rmapaBnnmyeckumMm 3aTtsopamu.

5.2.2 NMpepoxpaHuTenbHbIe YCTPOUCTBA.

5.2.2.1  Ecnu KOHCTpYKLMS HAcoca He UCKoYaeT BO3MOXHOCTb NOBbLILLEHUS AaBNEHNS
BblLLE pPaCYeTHOro, A0SMKEH ObITb NPeayCMOTPEH NpPeaoXpPaHUTENbHbIA KnanaH Ha Kopryce
Hacoca unu Ha TpybonpoBoae A0 NepBOro 3anopHOro KrnanaHa.

5.2.2.2 Y HacocoB, NpeAHa3sHaYeHHbIX AN nepekayvykn roproumnx Xnakocten, nepenyck
XXUAKOCTU OT NpefoxXpaHUTENbHbLIX KNnanaHoB [AOIMKEH OCYLLEeCTBNATLCH BO BCAaCLIBAOLLYHO
MofoCTb Hacoca MIu BcacbiBaloLLyo YacTb Tpybonposoaa.

5.2.2.3 [omkHbl OblTb NpPegycMOTPEHbl MEpbl, WCKITIYaKLlWne BO3HMKHOBEHME
rMApaBnNUYEcKNX yaapoB; MNpPUMEHEHWe B 3TUX LUeNnisgx rMepenyckHbIX KnanaHoB He
pekomeHayeTcs.

5.2.3 MpoBepKa NPOYHOCTMU.

5.2.3.1 Kputnyeckas 4actoTa BpalleHMs poTopa Hacoca AofmkHa bbiTb He meHee 1,3
pacyeTHOMN.

5.2.3.2 [etanu Hacoca OormKkHbl ObiTb NPOBEPEHBI HA MPOYHOCTb MPU AENCTBUMN B HUX
yCUnnin, COOTBETCTBYIOLMX pacyeTHbIM napameTpam Hacoca. [lpu aToM npuBedeHHble
HanpshkeHUa B geTansx He AoSMkHbl npeBbiwaTh 0,4 npefena Tekydyecty matepmana getanu.

524 CamoBcachbiBaloLe Hacochbl.

5.2.4.1 Hacocbl, cHabXeHHble CcaMOBCacCbiBaKOWMMM  YCTPONCTBAMMW,  OOJSHKHbI
obecneynBaTb paboTy B YCNOBUSX «CYXOro BCacbiBaHUSI» W1, Kak NpaBuno, MMeTb YCTPOWCTBA,
ncknovatoLme paboTy camoBcachiBaloLLEro YCTPOMCTBA Ha 3arpA3HEHHON BoAe.

5.2.4.2 Y camoBcacblBalOLNX HACOCOB OOMMKHO ObiTb MPeayCMOTPEHO MEeCTO Ansi
NOAKMNIOYEHUS MaHOBaKyyMMeTpa.

5.2.5 JononHutenbHble TpeboBaHMA ANA HACOCOB, NepeKavynMBaroLmnX
roproumne XXuaKkocTu.

5.25.1 YnnoTHeHus Bana OOSKHbl OblTb TakuMu, 4YTODObI MOSIBUBLLMECHA YTEYKN HE
BbI3biBanu obpasoBaHMs MapoB M ra3oB B TaKOM KonuyecTtse, YToObl Morna obpasoBathCs
BOCMNITaMeHSOLLAsACa CMeCb BO3yxa U rasa.

5.25.2 [JomkHa OblITb WCKMOYEHA BO3MOXHOCTb BO3HUKHOBEHUSI 4YPE3MEPHOIO
Harpesa 1 BOCMNNaMEHEHMS B YNIOTHEHMSX BpaLLalOLWMXCa AeTanemn ns-3a aHeprum TpeHus.

5.2.5.3 [pn npMeHEeHnn B KOHCTPYKLMN HAcOCa MaTepmarnoB C HA3KOW 3NEKTPUIECKOM
NpOBOAMMOCTbIO (NNacTMaccehbl, pe3vHa U T.M.), JOMKHbI OblTb NPUHATBHI MEPbI ANA CHATUA C
HUX SNEKTPOCTaTUYECKUX 3apsiJoB MyTeM BKIOYEHUS B TakMe martepuarnbsl NpoBOASLLMX
NPUCagoK Unn NpUMeHeHNeM YCTPONCTB CHATUS 3apsg0B 1 0TBOAA UX Ha KOpyc.

5.2.6 [JononHutenbHble Tpe6OBaHUA ANA rPY30BbIX, 3a4YUCTHbLIX U 6annacTHbIX
HacocoB HedpTeHanMBHbLIX CYyAOB.

Kopnyca HacocoB, yCTaHOBMEHHbIX B MOMELLEHUN TPY30BbIX HACOCOB cornacHo 4.2.5
yacTtun VIl «kMexaHn4eckne ycTaHOBKNY, OOMKHbI OblTb CHAabXeHbl JaTynkamu TemnepaTypbi.
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5.3 BEHTUNATOPDLI, BO3AYXOHATHETATEIIN U TYPBOHATHETATEJIN

53.1 O6Lwue TpeboBaHuA.

5.3.1.1 TpeboBaHusa HaCTOsILLEN rMaBbl OMMKHbI BbIMOMHATLCSA NPU NPOEKTUPOBaHUN U
W3roTOBNEHUN  BEHTUNATOPOB,  NpefHasHadYeHHbIX AN KOMMMeKraumm  CUCTEM,
pernameHTupyembix  4actoto  VIII «Cuctembl 1 TpybonpoBoabl», a  Takke
BO3JyXOHarHeTaTenem kotnoB u TypboHarHeTaTenew asuratenien BHYTPEHHEro CropaHus
(cm. Takke 2.5.7).

5.3.1.2 Potopsl BEHTUNATOPOB " BO34yXOHarHeTaTenen COBMECTHO C
coegvHuTENbHbIMKM MydTamK, a Takke poTopbl TypboHarHeTaTtenen B cbope AOMKHbI ObITb
oTb6anaHcupoBaHbl B COOTBETCTBUM C 4.1.2.

5.3.1.3 BcacbiBalowme naTtpybkm  BEHTUNATOPOB,  BO3gyxoHarHetTatenem u
TypOoHarHeTatenenm AoOMKHbl ObiTb 3alMLleHbl OT nonagaHmss B HUX MOCTOPOHHUX
npegMmeToB.

5.3.1.4 Cwncrema cMaskuM MOALIMIMHMKOB TypOoHarHeTaTtenem Q[OormkHa WCKIoYaTb
BO3MOXXHOCTb NonagaHua Macna B HagayBOYHbIA BO3YX.

5.3.2 lMpoBepKa NPOYHOCTM.

PabGoune koneca TypbuH M HarHeTaTenemn OOKHblI ObiTb paccynTaHbl Tak, 4TobbI Npu
yacToTe BpalleHus, paBHon 1,3 pacyeTHOW, NpMBEOEHHbIE HaNpsSXXeHusa B nobom ceveHumn
6b1nn He 6onee 0,95 Nnpegena TekydecTn matepuana getanu.

Paboune koneca TypbuH 1 HarHeTaTenen AomkHbl 6biTb TaKkKe NPOBEpPEHbI HA MPOYHOCTb
NnyTEM WCMNbITaHMUS B TeYEHWE He MeHee 3 MWH MpW 4YacToTe BpalleHusi, paBHon 1,2
pacyeTHOMN.

Takas npoBepka ronioBHoro obpasua pabounx konec TypbuH n HarHeTaTenen aBnAeTcs
o6a3aTenbHON.

CepuiiHble 06pasubl MOryT He noAaBepraTbCsi 3TOW NPOBEpKe B TOM Criyyae, ecnuv
NpeayCcMOTPEH KOHTPOJSb KaXaom NOKOBKM paboyero koneca ogHUM 13 ogobpeHHbIX MeTOL0B
Hepa3spyLlarLero KOHTPOn4.

[nsa ra3oTypbuHHbIX HarHeTaTenen MoryT ObITb AONYLWEHbl U Apyr1e 3anacbl NPOYHOCTH
no cornacoBaHmto ¢ Peructpom, ecnu NpUMEHSATCS MeToabl pacyeTa, ydyuTbiBaloLme
KOHLEHTpaUUKN HanpsXkKeHnin 1 NNacTUYHOCTb (MeTo KOHEYHbIX 3NIEMEHTOB).

5.3.3 JononHuTenbHble TpeboBaHUA ANA BEHTUNATOPOB MNOMELLEeHUN
rpy30BbiX HAacoCOB He(TeHarMBHbIX CyAOB, NMOMELEHUN ANS NepeBO3KU OnacHbIX
rpy30B U rpy30BbIX NOMELLEeHUN, B KOTOPbIX NepeBO3UTCA aBTOTPAHCNOPT C TOMNSIMBOM
B bakax.

5.3.3.1 BosaywHbIn 3a30p MeXAy KPbIIAaTKOM 1 KOPMYyCOM BEHTUNATOPA AOMKEH ObITh
He MeHee 0,1 ouameTpa LWENKM Bana KpbinaTtkM B panoHe NoaLnnH1Ka, HO BO BCEX CyYasnXx
He MeHee 2 MM (nNpu 3ToMm Bonee 13 MM ero MOXHO He fenaTb).

5.3.3.2 [Ona npepoTBpalleHUs nonagaHua B KOPMyC BEHTUNATOpPa MOCTOPOHHMUX
npeaMeToB Ha BXOAE M BbIXOA4E BEHTUNSALMOHHBIX KaHaroB Ha OTKPbLITON nanybe OOSKHbI
yCTaHaBNMBaTbCA 3aLUMTHble CETKM C KBagpaTHbIMK A4erikaMn C pasMepoOM CTOPOHbl He
6onee 13 mm.

5.3.3.3 [Ona npegoTBpalleHMsi  HaAKOMMNEHUsI  3fEeKTPUYEecKMX  3apsigoB  BO
BpalLlaloLWnXcs geTtansax M Kopnyce OHW AOSMKHbl M3roTaBnMBaTbCA M3 MaTepuanos, He
BbI3bIBAKOLMX BO3HWKHOBEHME 3apsdoB CTaTU4eckoro anektpuyectea. Kpome Toro,
yCTaHOBKa BEHTUINATOPOB Ha CyaHe AOMKHa npedycMmaTpuBaTth UX HaEeXHoe 3a3eMneHne Ha
Kopnyc cygHa B COOTBETCTBMM € TpeboBaHmsmMm yactn Xl «dnektpuieckoe obopynoBaHme».

5.3.3.4 Kpbinatka u kopnyc (B panioHe BO3MOXHOIO COMPUKOCHOBEHUSA C KPbINIaTKoR)
OOJSMKHbI M3roTaBNMBaTbLCA M3 MaTepuanoB, KOTOpble NpyW B3aMMOAEWCTBUM He obpasytoT
UCKP.

He obpasylowmmmn Uckp Npu3HalTCs crnegyolme codeTaHnsa MaTepmanoB KpbIiaToK U
KOprycoB:
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13 HeMeTannMyecknx martepumanos, obnagarLwmnx aHTUCTaTUYECKMMIN CBONCTBaMU;
13 CrnaBoB Ha HeXeres3Hon OCHOBE;

N3 HepKaBeloLLlen ayCTEHUTHOM cTanu;

KpblriaTka M3rotoBrneHa 13 antoMUHMEBOrO UM MarHMeBOro cnnaea, a Koprnyc u3
4yyryHa unu ctanu (BKMYas HepXaBetoLLyto ayCTEeHUTHYI0 CTarnb), eCrnv BHYTPU Kopryca B
paloHe KpblfiaTku YCTaHOBIEHO KOMbLO COOTBETCTBYIOLIEN TOMLUMHBI, U3rOTOBMNEHHOE K3
CMraBoB Ha HeXenes3Hou OCHOBE;

.5 noboe coveTaHne YyryHHbIX U CTasnbHbIX KPbINATOK U KOPNYCOB (BKMoYas Takxe,
Korga Kpbliatka WM KOpnyc M3roTOBMEHbl M3 HeplKaBelowlen ayCTeHUTHOW cTanu) npu
YCIoBWM, YTO 3a30p MexXay HUMK ByaeT cocTaBnaTb He MeHee 13 MMm.

5.3.3.5 [pyrne coyetaHmst MatepmnarnoB KpblNaToOK N KOPNyCoB, HE NpeayCMOTPEHHbIE
B 5.3.3.4, Takke MOryT ObITb AONYLLEHbI, €CN NPOBEAEHNEM COOTBETCTBYIOLLMX UCMbITAHUI
OyoeT AokasaHo, YTO OHU He 0BpasyoT UCKP.

5.3.3.6 He gonyckaeTcs npUMeHeHWe cregyowmx CoOMETaHNN MaTepmnanoB KpblnaTok
N KOpPNyCoOB:

.1 KpblnaTKu U3roTOBMEHbI U3 antOMUHUEBLIX UMM MarHMEBbIX CMNaBoB, a Kopryca u3
CMIaBoOB Ha XeJie3HON OCHOBE;

.2 KpblnlaTKM W3roTOBMEHbl W3 CNMaBOB Ha >Xenes3HouW OCHOBe, a Kopnyca Wu3
antoMUHUEBBIX UM MarHMEBbIX CMaBoB;

.3 KpbIaTKu K Kopryca M3roToBfieHbl U3 CNIIaBOB Ha XXesfie3HoW OCHOBE Npu 3a3ope
Mexay HUMK MeHee 13 MM.

Dwivk
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5.4 CENMAPATOPbI LEHTPOBEXHbIE

54.1 O6Lwue TpeboBaHuA.

5.4.1.1 KoHCTpyKUuMsi cenapaTtopoB AOSMKHA MUCKITYaTb YTEYKY HedpTenpoaykToB N nx
napoB Npu MobbIX pexxumMax cenapauum.

5.4.1.2 bBapabaHbl cenapaTopoB LOMMKHbI ObITb AWMHAMUYECKM OTOanaHCUpOBaHbI.
MonoxeHne CbeMHbIX AeTtaneh [OmkHO  ObiTb  3amapkmpoBaHo.  KoHCTpyKums
Tapenkogepxatens n bapabaHa 4omKHa NCKNOYaTb BO3MOXHOCTb UX HEMNPABUbHOW COOPKN.

5.4.1.3 Cuncrembl «poTOop — CTaTop» AOMMKHbl ObiTb paccyuTaHbl TakK, YTOObl 30HbI
KPUTUYECKOM YaCcTOTbl BpaLleHWsi NpeBbIany paboyyto YacToTy BpaLLEHMS Kak B MOPOXHEM,
Tak 1 B 3anOfIHEHHOM COCTOSIHUW.

Hannune 30Hbl KPUTUYECKOW 4YacTOTbl BPALLEHUS HMKE pacyeTHOM MOXeT ObiTb
OONyLLEHO TONbKO MpW YCNOBWUM NpeacTaBeHns LoKa3aTenbCTB ANIMTENbHON HaaeXHou
paboTbl cenapaTopa.

5.4.1.4 KoHCTpyKuMa MydT BKIOYEHUA  OOSPKHA  UCKMYaTb  BO3MOXHOCTb
nckpoobpasoBaHWs, HEQOMYCTUMOrO Harpeea Ha Bcex pexumax paboTbl cenapaTtopa.

5.4.2 lMpoBepKa NPOYHOCTM.

5.4.2.1 Bpauwatwuwuecs getanu cenapaTtopa AOIMKHblI ObiTb Takke MNpPOBEPEHbl Ha
MPOYHOCTb NPU OENCTBUM B HUX YCUNWUIA NPU YacToTe BpaLLeHUs, NpeBblllatoen pacyeTHYyo
He MeHee 4emM Ha 30 %; NpM 3TOM CyMMapHble HanpsKeHWss B HUX HE [OOSDKHbI
npesbiwaTh 0,95 Nnpeaena Teky4ecTn martepuana getanen.

5.4.2.2 TonoBHon oGpasel cenapaTtopa Ha CTeHOE 3aBOAa-U3roTOBUTENS LOSMKEH
ObITb NOABEPrHYT OMbITHOM NPOBEPKE Ha MPOYHOCTb BPALLAOLLMXCA YacTen NyTeM UCMbITaHUS
€ro npu YacToTe BpaLleHuWsl, NPEeBbILLAOLLEN PAaCYETHYIO YacToTy He MeHee YeM Ha 30 %.

543 KoHTponbHO-n3amepurtenbHble NpMbOpLI U 3aluuTa.
5.4.3.1 [JomkHo O6bITb NpPegycMOTPEHO YCTPOWCTBO KOHTPONsi 3a MpOLECCOM
cenapauuu.

5.4.3.2 PekomeHayeTcs cenapatopbl CHabXaTb YCTPOWCTBOM, aBTOMAaTUYECKM
OTKItOYAIOLLMM NPUBOZA M OCTaHABNUBAOLMM cenapaTop Npu BO3HUKHOBEHWUM HE40MYyCTUMOM
BMOpauun arperara.
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6 NANYBHbIE MEXAHU3MbI

6.1 OBLUME NOJIOXKEHUA

6.1.1 TopMO3HbIE HakNnagku U NX KpPenneHus OOIMKHbl OblTb CTOMKMMK K MOPCKON
BoAe W HedTenpoayktam. TOPMO3Hble Haknagku [AOMKHbl 6biTb TEPMOCTOMKMMWU [0
Temnepatypbl 250 °C.

Jonyctnmas TepMOCTOMKOCTb COEAUHEHUN MeXAy TOPMO3HOM HaKfagkon U ONOPHbIM
Kapkacom ormkHa 6biTb Bbllle Harpeea B COEANHEHUN Ha BCEX BO3MOXHbIX pexnmax paboThbl
MexaHu3ma.

6.1.2 MexaHn3Mbl, UMEKLLNE MEXaHWYECKUA U PYYHOM NPUBOAbI, AOSMKHbI ObITh
obopyaoBaHbl  GNOKMPYIOLWLMM  YCTPOMUCTBOM,  WCKMOYAKOLWMM  BO3MOXHOCTb WX
O4HOBpPEMEHHOM paboThbl.

6.1.3 YcTponctBa ynpaBneHusi nanyOHbiIMM  MexaHu3MaMu  OOIDKHbl - ObITb
BbINOSIHEHbI Taknm obpasom, 4ToObl BbibUpaHWe NPOU3BOAMMIOCH BpalleHMEeM MaxoBuKa
BMpPaBO WNW OBWMXEHMEM pbldara K cebe, a Cnyck — BpalleHMEM MaxOBWKa BIIEBO WU
OBWXeHMeM pblyara oT cebs. CTonopeHne TOpMO30B [OMKHO MPOM3BOAUTLCA BpaLLEHUEM
MaxoBMKOB BMpaBO, a pacTopMaKMBaHue — BpaLlleHneM BMeBo.

6.1.4 YCcTponcTBa ynpaereHus, a Takke KOHTPOJIbHO-U3MepUTESNbHbIE MpUbOopbI
OOJIMKHbI BbITb pacnonoXeHol Tak, 4Tobbl obecneynBanocb HabnwaeHne 3a HUMK C MecTa
ynpaBneHus.

6.1.5 MexaHn3Mbl, MetoLwme rMapaBnmMyeckuii NpMBog UNu ynpaeneHue, OOSMKHbI
AONOMHUTENbBHO OTBeYaTb TpeboBaHuAM pasg. 7.

6.1.6 BapabaHbl nebenok, TpocoBas HaBMBKa KOTOPbIX SABMISAETCA MHOTOCMOMHON, a

TPOCbl MOryT GbiTb NOABEPrHYTbl HArpy3ke B HECKONbKUX CMOSAX, OOIMKHbI UMeTb pebopabl,
BbICTyNawLne He MeHee 4YeM Ha 2,5 guameTpa Tpoca Hag BEPXHUM CIIOEM HaBUBKW.

6.1.7 JlebGenkun 1 BbIOLKM rpy30BbIX CTPEN, MEXaHU3Mbl NOAbLEMA rpy3a, U3MEHEHMUS
BblfieTa CTpenbl, NOBOPOTa U NEPEABMKEHUSA KPaHOB U NOABEMHMKOB M Npoyne nanybHble
MeXaHn3Mbl B CIly4ae yCTaHOBKW BO B3pbIBOONACHbIX 30Hax 0, 1 1 2, ecrnv oHW Ucnornb3ylTcs
BO Bpems onepauun no nvKBMAauun pasnumBoB HedTW, AOMKHbI ObiTb U3rOTOBMEHbLI BO
B3pbIBO3ALUULLEHHOM WCMOSTHEHMM W MMETb CBUOETENbCTBA O B3PbIBO3ALLMLLEHHOCTMH,
BblJaHHble KOMMETEHTHOW opraHu3auuen (onpegerneHne B3pbiBOOMACHbIX 30H — cMm. 19.2
yactn XI «3nekTpnyeckoe obopyaoBaHuey).
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6.2 PYJIEBbBIE NMPUBOAbI

6.2.1 O6Lwue TpeboBaHuA.

6.2.1.1 [naBHbI®M W BcnomoratenbHbli pynesble npusoabl (cMm. 1.2.9 vactu |l
«YcTponctea, obopydoBaHME W CHAOXeHME») AOMKHbl OblTb Tak YCTPOEHbI, 4TOObI
oTAerbHble NOBPEXAEHNA OAHOrO U3 HUX He BbIBOAUITM U3 CTPOS APYrov NPUBOA.

6.2.1.2 T[naBHblA pyneBonM NpMBOA C [ABYMSA WU HECKOSNTbKMMU OOUHAKOBbLIMU
cunoBbiMKn arperatamu (cMm. 2.9.4 yactu Il «YcTporicTtBa, o6opynoBaHne M cHabXeHune»)
AoMmKeH OblTb YCTPOeH Tak, 4YTobbl OTAeNbHblE NOBpeXaeHus B ero Tpybonposoge vnn B
nobon oAHOM M3 ero CWUMoBbIX YCTAHOBOK HE BbIBOAMMW U3 CTPOS OCTaBLUYKOCS 4acTb
pyreBoro npusoaa.

Ecnn pyneBoe yCTpOMCTBO, KOHTPAKT Ha MOCTPONKY Mnn nepeobopydoBaHMe KOTOPOro
saknoveH 01.07.2023 wnu nocne 3Ton JaTbl, a NpW OTCYTCTBMM KOHTpaKTa — npwu
paccMOTpeHnn 1 0a0BpeHUn TEXHUYECKON AOKYMEHTaUUN 3as8BKa Ha pacCMOTPEHUE KOTOPOW
noctynuna 01.07.2023 nnun nocrne aTon gaTbl, yCTPOEHO TakumM 06pa3om, YTO O4HOBPEMEHHO
MOXeT pabortaTtb 6onee oOgHOM cUCTEMbI (CUITOBOM WNKU ynpaBnsawoLllen), Heobxoanmo
NCKINIOYNUTb PUCK BNOKMPOBAHUA rMapaBMyeCcKor CUCTEMbI B pe3yrnbTaTe eANHUYHOrO OTKasa.
Mon 6nokmpoBaHueM rMapaBnNNYECKONn CUCTEMbl MOHMMAIOTCS BCe CUTyauuu, Korga OBe
rmgpaBnuMyeckne cuctembl (OBbIMHO MAEHTUYHbIE) MPOTUBOAEWCTBYIOT APYr ApPYry Takvm
obpasom, 4YTO 3Ta cUTyauuss MOXeT NPUBECTU K NOTepe pyneBoro ynpaeneHus. 3170 MOXeT
OblTb BbI3BAHO HanMMuMeM [aBNeHWst B ABYX FMApaBliMYECKMX CUCTEMax, paboTawowwmx B
NPOTMBOMOSOMOXHbLIX HanpaBneHusx unu adpdekTom nepenycka, Korga 4actu CUCTEMbI
npoTMBOAENCTBYIOT paboTe Apyr Apyra, YTO NPMBOAUT NMOO K NageHuio AaBNeHns B 4acTsax
CUCTEMbI, OO K HEAOCTMXXEHMIO B HUX TpebyeMoro gaBneHus.

PyneBble ycTponcTBa C rvapaBfU4ecKMMM CUCTEMaMM Ha HedTeHanuBHbIX cyaax,
HedbTeHanuBHbIX cygax (260 °C), xumoBo3ax unm rasaoBo3ax BanoBown BMmectumocTbio 10000
n 6onee pomkHbl obopyooBaTbCA CpeacTBaMy 3BYKOBOWM W CBETOBOW CUrHanmusaumm no
0oBHapyXeHuto yTeukn paboyen XnakocTu B Nobor YacTu rmapaBnnuyeckor CUCTEMbI, a Takke
yCTPOMCTBaM1, aBTOMaTUYECKN OTKIOYAOLWNMUN NOBPEXAEHHbIN Y4aCTOK CUCTEMbI OT BCErO
YCTPOWCTBA, 4YTOObI NepepbiB B yNpaBrieHMM CyaHOM He npeBblwan 45 cekyHa ¢ MOMeHTa
BbIX04a M3 CTPOS MOBPEXAEHHOIO y4acTka ruapaBnnyeckon CUCTEMBI.

6.2.1.3  KoHCTpyKumsi pyneBbix NPUBOAOB A0SMKHA obecneyvmBaTb Nepexoa npu asapum
C rMaBHOro pyneBoro NpMBoAda Ha BCnomoraTerbHbI 3a BpeMs He 6ornee 2 MUH.

6.2.1.4 PyneBble npuBoAbl AOMKHbI 06ecnevnBaTtb HeEMNpepbIBHYK paboTy pyneBoro
YyCTPOWCTBA B Hanbornee TAXenbIX YCOBUSX dKCNnyaTauum.

KoHCTpyKuMsi pyneBoro npmBoAa OOSPKHA WUCKMoYaTb BO3MOXHOCTb €ro noBpeXaeHus
npv paboTe cyaHa Ha MakcumaribHOW CKOPOCTU 3aHero Xoaa.

6.2.1.5 B kayecTBe pacyeTHOro KpyTAWeEro MOMeHTa Mpacyw PyneBoro npusoaa
NPUHUMAaETCs KPYTALWMN MOMEHT, COOTBETCTBYIOLLUMIA YrNy Nepeknagku pyns (MoBOPOTHOW
Hacagku) 35° ansa rmasHoro 1 15° ana BcnomoraTesnibHOro NpMBoga npu ero paboTe B pexmme
HOMMWHamMbHbLIX MapamMeTpoB (HOMMHANbHOE AdaBreHne B MNOSIOCTSAX TMAPaBANYECKUX U
ANEeKTpornapaBnnyecknx nNPUBOAOB, HOMUWHAsbHblE CuUra TOKa W HanpskeHne B
anekTpoABuratene anekTpuyeckoro npueoga M T.n.). [Npy 3TOM KPyTAWMA MOMEHT,
COOTBETCTBYIOLWMIA yriy nepeknagkm 0°, AormkeH BbITb He MeHee 0,82 Mpacy.

6.2.1.6 TpeboBaHMA NO KOMMMEKTaUUWN CyaHa pyneBbiMU NPUBOLAMU U3ITOXEHbI B 2.9
yactu Il «YcTponcTtea, o6opyaoBaHne 1 CHabxXeHne».

6.2.1.7 B cuctemax rmgpornpueoga pyneBoro yCTpOMCTBa OOJIMKHa
npegycMatpmBatbCs CTauMOHapHas UMCTepHa And  XpaHeHus paboyen  KuOkocTu
BMECTUMOCTbIO, JOCTAaTOYHON ANSA 3anofIHEHMS HE MEHEee O4HOWN CUNOBOW CUCTEMBI, BKIOYas
YPaBHUTENbHYO LUCTEPHY. OTa CTaLMOHapHas LUMCTepHa AOSMKHA MMETb yKa3aTernb YPOBHS
XMOKOCTM U COeaMHATbCA TpybonposogamMu C rmaponpuvBogoM Takum obpasom, 4Tobbl ero
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rmgpaBnMyeckne CUCTEMbl MOMM  3anONHATLCA HENOCPeACTBEHHO W3 PyMMEnbHOro
oTAeneHus.

Kaxxgaa ypaBHMTENbHas LUMCTEpHa [OMMKHA obopyaoBaTbCs CcuUrHanu3auuen o
MUHUMAaITbHOM YPOBHE XXUOKOCTH.

6.2.1.8 Kaxgoe HedTeHanmBHOe cygHO, HedpTeHanueHoe cygHo (260 °C), XMmMoBO3
unu rasoBo3 Banoson BmecTumocTbto 10000 M Gonee [OMKHBbI OTBEYaTb CReAylLWMM
TpeboBaHuaMm (cm. Takke 6.2.1.9):

.1 rnaBHbIn pyneBon npvBog AOMKeH OblTb Takum, 4TOoBbl B Cry4ae noTepwu
ynpaBnsiemMoCcTn u3-3a eaUHNYHOro NOBPEXAEHMS B NIOGON YacT O4HOM U3 CUITOBbLIX CUCTEM
rMaBHOrO PyneBoro NpuMBoAa, UCKMYas pymMnesib, CEKTOP U ApYyrne anemeHTbl, crnyxalime
AN TOM Xe Uuenn, a Takke UCKIYas 3aknmHMBaHne UCMONTHUTENBHOro NpmMBoda nepeknaaku
pyns, ynpaBnsemocTb BOCCTaHaBNMBanach B Te4yeHne He 6onee 45 ¢ nocne Bbixo4a 13 cTpos
OZHOW N3 CUSTOBLIX CUCTEM;

2 rnaBHbIA pyneBoOn NpPUBOL AOMKEH COCTOAT:

2.1 13 ABYX HE3aBUCUMbIX U OTAENbHbIX CUIOBbLIX CUCTEM, KaKaasi U3 KOTOPbIX B
coctosiHun obecneunTb BbiNoOnHeHWe Tpeboeanun 2.9.2 yvactn lll «YcTpowncTea,
obopygoBaHue n cHabXeHne», Unu

.2.2 NO KparvHen mepe M3 ABYX OOMHAKOBbLIX CUMOBbBIX CUCTEM, KOTOpble, OENCTBYS
OOHOBPEMEHHO, NpXM HOpmanbHoOM paboTte B COCTOsSHUM oObecneynTb BbINOSIHEHME
TpeboBaHui 2.9.2 yactu lll «YcTponcTea, obopyaoBaHue n cHabxeHne».

B atom cnyvae gormkHa ObITb NpegycMoOTpeHa B3anMOCBA3b MMOPAaBANYECKUX CUCTEM,
BO3MOXXHOCTb OBHapYXeHMs1 yTeUkn paboden XXMOKOCTN U3 NoBGOoI CUITOBON CUCTEMBI, @ TaKKEe
aBTOMaTMyecKasl M3onsaumsa NOBPEXOEHHOW CUCTEMbI C TeM, 4TobObl Apyras cuctema wunm
CUCTEMbl HAaXo4MNMCb B paboyem COCTOSHUY;

.3 pynesble NPUBOAbI HE TMAPABIIMYECKOrO TUMA AOMMKHbI OTBEYaTb PaBHOLIEHHbIM
TpeboBaHusM.

6.2.1.9 [napaenuyeckme pyneBble NPMBOAbI AOMKHbI OTBEYaTb TpeboBaHuaM pasg. 7
«MpuBoabl rmgpaenuyeckue» n yacten lll «Ycrtpowncrtea, obopygoBaHue n cHabxeHune» n Xl
«3nekTpuyeckoe obopygoBaHme».

6.2.1.10 TpyObl ona rmapaBfMyYECcKMX CUCTEM PyrieBbiX NPUBOAOB AOSMKHbI OTBEYaTb
TpeboBaHuam vactu VIl «Cuctembl n TpybonpoBoabi», NpeabsaBnsieMbiM K Tpybonposogam
knacca |. TpeboBaHus K TMBKUM COeaUHEHUAM, MPUMEHSEMbIM B 3TUX CUCTEMAX, U3MOXEHbI
B 2.5 yactu VIl «Cnctembl 1 Tpyb6onpoBoabI».

6.2.1.11 [nsa HedTeHanMBHbIX CyA0B, HedTeHanNMBHbIX cyaos (260 °C), XMMOBO30B MUnu
rasoBo3oB BarioBonl BmecTtumocTbio 10000 u 6bonee, Ho geasentom mMeHee 100000 T, no
yCMOTpPeHMto Pernctpa moryT fonyckaTbCsl peLleHnst nHble, Yem npuBeneHHble B 6.2.1.8, He
Tpebyowmne NPMMEHEHUSA K MUCMOMHUTENBHOMY MPUBOAY WNU MpPMBOAY NEPEKnagku pyns
KpUTEpUA eOMHUYHOro OTKasa, ecnv OOCTUTHYT paBHOLIEHHbIN ypoBeHb Ge3onacHocTu, a
TaKke Npu CneayoLmX YCroBUsIX:

.1 ecnu nocne noTepu ynpaBngemMocTV B pesyfibTaTte eavHUYHOIo MOBPEXAEHUSA B
nobor yactn cuctembl TpybonpoBoaa nnv B O4HOM M3 CUNOBLIX arperaTtos, YNpaBnsieMoCcTb
BOCCTaHaBrnmBaeTcs B TeyeHue 45 c;

.2 ecnu pyneBoM MNpuBOL BKMHOYAET NUWb OAWMH WCMNOMHUTENbHBIA NpPUMBOA
nepeknagku pyns. B aTom cnyyae ocoboe BHUMaHuE yOenseTcs aHanmsy HanpskeHun B
KOHCTPYKLMM, BKNIOYas, roe nNpMMEHMMO, aHanm3 yCTanoCTHbIX HanpsikKeHUM U MexaHuKu
paspyLlleHun; npu 3ToM 0coboe BHMMaHWE [OOMKHO YyOensaTbCa Takke MNpUMEHSeMbIM
mMartepuanam, ycTaHOBKE YMNNOTHEHWNW, MPOBEAEHMIO WUCMbITAHUA UM NPOBEPOK, a TaKkKe
obecnevyeHnto HagexXHOro TeXHNYECKOro obCcnyxXnBaHus.

6.2.1.12 KoMMoHeHTbl ruapaBnuU4eckon CUCTeMbl B CUINOBOW  CUCTEME  UNU
rMaopaBrMyeckon CcepBOCUCTEME, YMPaBMAOLWEN CUNOBOW CUCTEMOM pPYNEBOro npueoga
(Hanpumep, coneHoMAHble KnamnaHbl, MarHUTHbIE KrnanaHbl) JOSMKHbI pacCMaTpuMBaTbCs Kak
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YacTb CUCTEMbI YMNpaBreHus pyneBbiM NPUBOAOM W OOIMDKHbI ObiTb Ay6NupoBaHbl U
N30SIMPOBaHbI.

KOMMOHEHTLI rmapaBnnMyeckon CUCTEMbI B CUCTEME YNpaBreHUs pyneBbiM MNPUBOAOM,
ABNAOWMECS 4YacTblo CUIMOBOrO arperata, MOryT cuutatbCs Ay6nupoBaHHbIMU U
N30NMpOBaHHbIMK, ecnv umeeTca Asa unu 6onee cunoBbIX arperaToB U TpybonpoBoabl K
Kakgomy arperaTty mMoryT 6biTb N301IMpOBaHbI.

6.2.1.13 PyneBble npMBoAbl NACCaXXMPCKUX CyO0B, UMEKLWMX OSINHY, ONpeneneHHYyo
cornacHo 1.2.1 NpaBun o rpy30Bon Mapke MOPCKMX cydoB, 120 M u 6onee unm nMeroLwmx Tpm
n bonee rnaeHble BepTUKarbHble 30HbI, AOMMKHbI OTBeYaTb TpeboBaHuam 2.2.6.7.2 n 2.2.6.8
yacTtu VI «[poTuBonoxapHaa 3almrar.

6.2.2 MowHocTb npuBoAa.

6.2.2.1 MowHOCTb rMaBHbIX PYNeBbIX MPMBOAOB AO/MKHA obecneynBaTtb nepeknagky
pyns (NOBOpOTHOM Hacaakm) ¢ 35° ogHoro 6opTa Ha 30° gpyroro 6opTa 3a Bpems He 6onee 28
C Npu OencTBMM pacyeTHOro MOMEHTa PyfieBOro npvBoda Ha pyrfb NpY MakCMManbHbIX
3KCnnyaTaumMoHHON ocajKe U CKOPOCTU NepeaHero xoga cyaHa.

6.2.2.2 MowHoCTb BCNOMOraTenbHbIX PyneBbIX NPUBOAOB LOMkHa obecrnedvnBaTb
nepeknagky pyns (moBopoTHoW Hacaaku) ¢ 15° ogHoro Ha 15° gpyroro 6oprta 3a BpeMsa He
6onee 60 ¢ npu ycnosusx, oroBopeHHbIx B 2.9.3 vactu lll «YcTponcTtea, obopyaoBaHue u
cHabxeHue».

6.2.2.3 [suraTenu pynesbiX NPUBOAOB OOMKHbI ONYCKaTb Neperpy3ky No MOMEHTY He
MeHee 1,5 MOMeHTa, COOTBETCTBYIOLLErNO pacyeTHOMY, B Te4EHNE OQHON MUHYTHI.

OneKkTpuyeckMe Opuratenu pynesblX NPUBOOOB AOMXHbI OTBeYaTb TpeboBaHuam 5.5
yactu X| «3nekTpuyeckoe obopyaoBaHuey.

6.2.3 Py4Hble pyneBble NpuBoAbl.

6.2.3.1 [naBHblA py4YyHOM pyneBON MpMBOL [OOMKEH OblTb CaMOTOPMO3SILLENCS
KOHCTPYKLMMW.

BcnomoraTenbHbIi  py4HOW pyrieBon NpuBOA4 AO/MKEH OblTb CaMOTOPMO3SLLENCS
KOHCTPYKUMM WM UMETb CTOMOpPHOE YCTPOWCTBO Mpu ycrnosun, 4to Byaetr obecneyeHo
HagexHoe ynpasreHne Nm ¢ NocTa ynpasneHuns.

6.2.3.2 [naBHbI py4yHOM pyneBon NpuBoA AoSmKeH obecneynsaTtb TpeboBaHue 6.2.2.1
npyn paboTe OOHOro YyenoBeka C YyCUIMEM Ha pykoATKax wwTypBana He 6onee 120 H npu
Konnyectse 060poToOB WTypBana He 6onee 9/R 3a ogHy NOMHYK Nepeknagky pynsa ¢ 6oprta
Ha 6opT, rae R — nneyo (pagnyc) pykoaTKu WTypBana go cepeanHbl ee ANUHbI, M.

6.2.3.3 BcnomoratenbHbIi  py4HOM pyneBoM NpvBOL4 AOMMKeH obecneuvvBaTtb
TpeboBaHve 6.2.2.2 npyu paboTe He Gornee 4yeTbipex YenoBeK C YCUIMEM Ha PyKOSITKax
wtypsana He 6onee 160 H Ha kaxgoro paboTatoLero.

6.2.4 3awuTa oT neperpy3ku u o6paTHOro BpaLlieHus.

6.2.4.1 [naBHbIK N BCnoMoraTenbHbIA pyreBble NPUBOAbI OOMKHbI UMETb 3aluTy
OT neperpyskn getanern 1M ysnos NpuMBOAa MpPU BO3HUKHOBEHMM Ha OGannepe MOMEHTa,
paBHOro 1,5 COOTBETCTBYIOLLLErO pacYeTHOro KPyTALEero MOMeHTa pyneBoro npueoga. Ons
rMapaBnMyecknx pyreBbiIX MPMBOAOB B KayecTBE 3allMTHOrO YCTPOMCTBA OT Neperpysku
AOMycKaeTCss UCNoNb3oBaTb MNpedoXpaHUTEeNbHblE KranaHbl, OTPerynMpoBaHHble Ha
JasneHue, obecneymnsaroLLee BbINOSIHEHUE Bbilleyka3aHHOro TpeboBaHus, HO He bornee 1,25
COOTBETCTBYIOLLLErO MakCMManbHOro pabodero faBreHuMst B MOMOCTAX MApaBinN4ecKoro
pyneBoro npueoaa.

KoHCTpyKuMss  nNpefoxpaHuUTEenbHOro  YyCTPOMCTBA  AOfPKHA  npegycmaTpuBaTth
BO3MOXHOCTb €ro nrioMbémpoBaHus.

MwuHManbHaa nponyckHass CNOCOGHOCTb NpPefOXpPaHUTENbHbIX KranaHoB AOMKHa
Ha 10 % npeBbIlWaTb CYMMapHYK MNOA4ayy HACcOCOB; NMPW 3TOM HE AOSMKHO MMETb MeCTO
yBENUYeHne gaBneHns B NONOCTAX MapaBnnyecKoro pyresoro npnuBoaa CBepxX A4aBreHus, Ha
KOTOpOe OTperynMpoBaHbl NpeaoXpaHUTENbHbIE KNnanaHbl.
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6.2.4.2 [1ns rmaBHOro py4Horo nNpmMBoda BMECTO 3alUuThl OT Neperpysku, Tpebyemon
B 6.2.4.1, 4OCTATO4MHO MMETb B COCTaBe NpuBoaa 6ydepHbIe NPY>KUHBbI.

[ns BcrnomoratenbHOro pyYHOro npvBoAa BbINOSIHEHME 3alUTbl OT Neperpysku He
obsa3aTenbHo.

6.2.4.3 Hacocbl rmgpaBnuUyeckux pyneBbiX MalWH OO0SMKHbI UMETb  3alUUTHbIE
YCTPOWCTBa NPOTMB BpaLLEHUSA OTKIYEHHOro Hacoca B 06paTHOM HamnpaBfEHUU UMK Xe
aBToMaTuMyeckn cpabaTtbiBalolee YCTPOMCTBO, 3anuparowee MNOTOK XWAKOCTM 4epes
OTKITHOYEHHBIN Hacoc.

6.2.5 TopMoO3HOe yCTPOMCTBO.

6.2.5.1 PyneBoe yCTpOWCTBO AO/MKHO ObITb 0OOPYAOBAHO TOPMO3OM WM WHbLIM
npucnocobneHnem, obecneunsamoLlnm yaepxaHme pyns (NOBOPOTHOM HAcadKM) Ha MecTe B
nobom NonoXeHnn nNpu LENCTBUN CO CTOPOHbI pynsa (MOBOPOTHOM Hacadku) pacyeTHOro
KpyTSILLEro MOMEHTa rMnaBHOrO pyrieBoro npueoga 6e3 yveta koadduumMeHTa NonesHoro
AencTema nogwmnHukos 6annepa.

6.2.5.2 [lpun rmgpaBnuyeckmx pyrnesbiX NpuBoAax, Y KOTOPbIX MOPLUHM WUAKX NOMNacTu
MOryT CTOMOPUTLCA MEPEKPbITUEM KranaHOB MacronpoBOAOB, CreunanbHOr0 TOPMO3HOIo
YCTPOWCTBA MOXET He npedycMaTpuBaThbCs.

6.2.6 KoHeuHble BbIKnoYaTenu.

Kaxablh pyneesor MpuBOA, OEWCTBYIOLWNUA OT UCTOYHMKA 3IHEpPrun, LOSMKEH WMeTb
YCTPOMCTBO, Npekpallarollee ero AencTBue npexae, Yem pynb (MOBOPOTHaA Hacagka)
aonaeTt 4o ynopa B orpaHu4MTesib NoOBopoTa pyns (MTOBOPOTHOM Hacagkw).

6.2.7 YkasaTenu nonoxeHus pynsa (MOBOPOTHOW HacaaKu).

Ha cekTope pynesoro npueoga, Ha napannensax ruapaBfiMyeckon pyrneBon MallnHbl U
Ha [geTanu, XeCcTKo CBA3aHHOM C GannepoMm, OofmkHa ObiTb LWKana nonoXeHus pyns
(MOBOPOTHOWM HacaaKW) ¢ LeHon aeneHus He Gonee 1°.

6.2.8 lMpoBepKa NPOYHOCTM.

6.2.8.1 [etanu rnaBHOro nm BCMOMOraTenbHOro pynesBbiXx NPUBOAOB, HaXoAsLWMecs B
NMOTOKE CUIOBbIX NIMHWWA, OOSMKHbI OblTb MPOBEPEHbI HA MPOYHOCTb NPU OENCTBUU Ha HUX
YCUMNA, COOTBETCTBYHOLUMX pacHYETHOMY  KpyTswemMy MOMEHTY npueBoda, a Aans
TpybonpoBoAoB W  Opyrnx 9NEeMEHTOB NpuBOLA, MNOABEPralolMXcsl BHYTPEHHEMY
rmapaBriMyeckoMy OaBEHUI0, — paCYeTHOMY [aBIIEHMIO.

PacueTHoe faBneHve onsa onpegeneHns paamepos TPy6onpoBOAOB M APYrMX NIEMEHTOB
pyneBoro Nnpueoaa, NOABEPraroLLMXCa BHYTPEHHEMY AaBNEHUIO, AOSPKHO ObITh HE MeHee 1,25
MakcumarnbHoro paboyero gaBneHus; Npu 3Tom, No yCMOTpeHuto Permuctpa, npu pacyetax
OOIDKEH NPUMEHATLCA KPUTEPUW YCTanocT, YYuTbiBaOWUA Mynbcupylollee OaBneHuve,
BO3HMKalOLLee MU3-3a JMHAMUYECKMX Harpy3ok.

Bo Bcex ykasaHHbIX Bbllle crydasax npuBeAeHHble HanpsbkeHust B geTansx He OOSTKHbI
npesbiwaTb 0,4 npegena TekydecTn ans cranbHbix getanen n 0,18 npegena npo4yHOCTM Ans
JeTanen U3 YyryHa ¢ lwapoBuaHbiM rpacpmtom.

6.2.8.2 HanpspkeHus B getansix, obwmx Ans rnaBHOro U BCIOMOraTenbHOro pyneBbiX
npvBoAOoB (pyMnesb, CEKTOP, PeayKTop W T.4.), He A0SMKHbI npeBbiwaTtb 80 % HanpsKkeHun,
JornycKaeMblx corfiacHo 6.2.8.1.

6.2.8.3 [etanu pyneBbIX npueooOB, He 3allULLEHHbIE OT Neperpysku
npegoxpaHnTenbHbIMA  YCTPOMCTBaAMMK, MPEAYCMOTPEHHbIMU  6.2.4, [OOIMKHbl  UMETb
NPOYHOCTb, COOTBETCTBYHOLLYO NPOYHOCTU Bannepa.

6.2.9 CoeaunHeHus ¢ 6annepowm.

6.2.9.1 CoeauHeHus pyneeBor MalUMHbI WM nNepefayn c  Agetandmu, MNPOYHO
CBSA3aHHbIMK C BannepoM, OOIMKHbI UCKIHYaTb BO3MOXHOCTb MOSIOMKM pynieBoro npveoaa
npv 0ceBoM nepemeLLeHun Gannepa.

6.2.9.2 CoeauHeHne cCTynuubl pymnens wnuM cektopa C ©GannepoM [OSMKHO
paccuuTbiBaTbCA Ha nepefadvyy He MeHee YeM [ABYKPaTHOro pacyeTHoOro MomeHTa Mpac,
ykasaHHoro B 6.2.1.5. BbicoTa cTynuy cBOOOAHO PAaCNOSIOXKEHHbIX CEKTOPOB U
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BCNomMoraTtenbHbIX pymnenen gomkHa 6biTb He meHee 0,8 guameTtpa ronosbl 6annepa. Ons
HepasbeMHbIX CTynuy, Npu npeccoBbiXx 6OEeCWNOHOYHbIX nocagkax WX Ha 6Gannep,
KO3 PMUMEHT TPeHUSA AOMMKEH NpuHUMaTees He 6onee 0,13.

6.2.9.3 PasbeMHble CTynuubl OOMKHbI KPEMNTLCA C KaXOO0W CTOPOHbI HE MeHee 4eMm
OByMsi 6bonTtamn 1 MMeTb ABe LWNoHKWU. LLUINoHKM gormkHbl pacnonaratbes nog yrnom 90° k
NMOCKOCTU pasbema.

6.2.9.4 [ononHuTenbHble TpeboBaHNS K MEXaHM3MaM NMOBOPOTA UM N3MEHEHUS yria
ynopa CAYC — cm. pa3g. 7 yactu VII «kMexaHn4eckme yCTaHOBKNY.
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6.3 AKOPHbIE MEXAHU3MbI

6.3.1 O6Lwue TpeboBaHuA.

6.3.1.1 [lpoekTMpoBaHMe, W3rOTOBMIEHME W WUCMbITaHWE Opawnunen OOMKHbI
BbIMOMHATLCA B COOTBETCTBUW C MNPUEMIIEMbIMW CTaHZapTamMu, NpaBuraMn M HOpMaMMu.
YT106bI cHMTaTLCA NpUEeMEMbIMU, Takne CTaHAapTbl, Npasua u HOPMbl AOSMKHbI CoAepXaTb
KpuUTEepun ansa Harpysok, paboymnx xapakTepucTmK U UCTIbITAHUNA.

Cnegywowme  OOKYMeHTbl, coAepxawme  UHpOpMaumio O  KOHCTPYKTMBHbIX
XapakTepucTukax, cTaHgapTe COOTBETCTBUA, pes3yrbTaTax TexXHWYeCcKoro adHanmsa wu
OCOBEHHOCTAX KOHCTPYKUMKM (N0 Mepe HeobBXoamMMocTu), OOSMKHbI ObiTb NpeacTaBneHbl Ha
paccMmoTpeHune (cM.1.2.3.2 HacTosLwen 4acTu):

KOHCTPYKTUBHbIE XapaKTepUCTUKM Opawinuns, CBeAeHUs O SKOpe M SKOPHOW Lenw,
rnybrHa AKOPHOW CTOSIHKN, KpuTepum acpeKTUBHOCTN, CTaHAAPT COOTBETCTBUS;

cXema ycTponcTBa Opawnuns ¢ ykasaHMeM BCEX KOMMOHEHTOB SAKOPHOW (LUBApTOBHOWN)
CUCTeMbl, TakKMX Kak NpUBOAHOW ABWUratenb, BanonpoBoj, UenHasd 3Be3foudka, SKopsa u
SAKOpPHbIE Lenu, LBapToOBHbIE Nebeakn, TPOChl N TPOCOYKNaAUYMKA, eCnn OHM BXOOAT B COCTaB
MexaHu3ma Gpalununs, TopMo3a, opraHbl ynpaBneHus u T.M;

pasmMepbl, MaTepuansl, CBedeHUs O CBapHbIX COEAUHEHUAX ANA BCeX nepefaroLimnx
KPYTSLWUA MOMEHT (Banbl, WECTEePHN, MydTbl, COeAMHUTENbHbIE BONTbI U T. N.) U HECYLLMX
HarpysKky (NoaLWMNHUKM Bana, LenHasa 3Be3aoudka, WKkuBbl, 6apabaHbl, yHAAMEHTHbIE pambl
M T. N.) KOMMNOHEHTOB Gpalwnuns n nebenkun, B TOM Y1Ce O TOPMO3ax, LienHOM cTonope (npwu
Hannumn) n PyHOaMeHTe;

cBeZleHns O ruapaBrnnyeckon cucteme, B TOM vucne:

cxema TpybonpoBOAOB M pacyeTHOE AaBfeHNe B CUCTEME;

pacronoXeHue 1 ycTaBku NpefoxXpaHUTenbHbIX KranaHoB,

cneundukaumm maTepuanos Tpyo n obopynoBaHus;

NpPUMEHMMbIE TUMNOBbIE COeaANHEHUs TPyb;

TEXHUYECKNE AaHHble O rMapaBnn4ecknx aBuraTensx.

aneKkTpuyeckass OOHOMWHENHas CXxeMa C YKa3aHWeM XapakTepucTuk kKabenen,
KOHTponnepa gsuraTens, HOMUHANbLHOMO 3HAaYEeHNSA TOKa UM YCTaBKU 3alUUTHBIX YCTPOWCTB
(no npymeHumocTw);

onuncaHne yCTPOWCTB 1 NpMBOPOB ynNpaBneHns 1 KOHTPONS;

pesynbTaTbl TEXHUYECKOro aHanusa nepefarowmnx KpyTAWWA MOMEHT W HeCyLuX
Harpysky KOMMOHEHTOB, MNoATBEpXOaloWwmMe MX COOTBETCTBME MPU3HAHHLIM CTaHdapTam,
npasunamMm unum Hopmam. PesynbTaTbl TEXHUYECKOrOo aHanm3a 3ybuaTtbiX nepegay OOSDKHbI
COOTBETCTBOBaTb MNPU3HaHHbLIM CTaHOapTaMm;

OOKYMEHTbl W cBefeHua o6 anekTpogsuratenax Opawnuna M COOTBETCTBYHOLLNX
nepegaToyHbiX MeXaHn3Max HOMUHaNbHOM MOLHOCTBI0 100 KBT 1 BbILWE;

pacyeTbl, NOATBepXAawwme, 4YTO npuBogHOM Auratenb 6Gpawnung cnocobeH
obecneuntb CKOpPOCTb nogbema, HeobxooMmoe HernpepbiBHOE TArOBOE ycunue wu
neperpy3oyHyr0 CnocoBHOCTb, MNPedoCTaBMATCHA, €CMM  UCMbITAaHUA Harpyskom W Ha
onpeaeneHve neperpy3oyHon cnocobHocTn Gpawnuns B cbope Ha 3aBoge He NPOBOAMITUCH
(cm. 5.10.3.7 yactu IV «TexHnyeckoe HabnogeHne 3a nsrotosrneHvem uagenuny» lNpasun
TEXHUYECKOro HabnaeHns 3a NOCTPONKOM CYAOB U U3rOTOBIIEHNEM MaTepManos U n3nenum
ANs CynoB);

MHpopMauma O nopsake akcnnyataumm n TexHudeckoro obcnyxmeaHusa OGpawnuns
NpPUBOAUTCS B PYKOBOACTBE NO SKCMfyaTauuu cygHa.

6.3.2 MaTtepuanbl n nsrotoBneHue

6.3.2.1 Matepuansl

MaTepuansbl, ncnonb3dyemble Ons WU3rOTOBNEHWA nepefarolmx KpyTAWUN MOMEHT U
HECyLMX Harpysky KOMMOHEHTOB ©Opawnunen, [ormkHbl cooTBeTcTBoBaTh 4actun  Xlll
«MaTepuanbl» UMM HauuoHarbHbIM UMM MEeXAyHapoAHbIM CTaHgapTaM Ha MaTtepuvansl.
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Mpeonaraemble MaTtepuanbl OOMKHbl ObITb YKa3aHbl Ha KOHCTPYKTOPCKMX 4epTexax u
00006peHbl 4NA NPUMEHEHUA B KOHKPETHOW KOHCTPYKUuW. Bce maTtepuanbl OOMMKHbI UMETb
ceptTuukaT U3roTOBUTENS W  MMETb NPOCMEXMBaAeMyld CBA3b [0 CepTUdUKaToB
N3roToBUTENS.

6.3.2.2 CapHble cOeanHeHNs

CBapHble coeauHeHVs1 OOIMKHbl ObITb YyKadaHbl Ha KOHCTPYKTOPCKUX 4YepTexax W
ogobpeHbl B pamMkax OZoOpeHuMs KOHCTpyKumm Opawinunsi. TexHomnormyeckue npouecchl
CBapKu 1 CBapLLMKN JOIMKHbI ObITb 0000peHbI B COOTBETCTBUM C TpeboBaHnsiMu pasd. 2, 51 6
yactn XIV «Capka». CBapoyHble MaTepuanbl LOMKHbl OblTb 0gobpeHbl Pernctpom B
COOTBETCTBMU C pa3g. 4 Yactn XIV «Ceapka». O6beM HepaspyLualoLWwero KOHTPONSA CBapHbIX
LWBOB M MOCMEeCcBapo4YHON TepMoobpaboTkn (ecnm TakoBasi NpedycMoTpeHa) OOMMKHbI BbITb
yKasaHbl U NpeacTaBreHbl 451 PAaCCMOTPEHUS.

6.3.3 KoHcTpyKuus

BHe 3aBucumocTn OT TpeboBaHUM BbIOpaHHOro CTaHgapTa COOTBETCTBUSA HEOOXOOUMO
COOTBETCTBME creaylwmm TpeboBaHuAM. BMecTo npoBedeHus TEXHUYECKOro aHanusa u
npeAcTaBneHns ero pesynbTaToB Ha pacCMOTPeHne, 0400peHNne MexaHM4YeCKOM KOHCTPYKLUN
Opawnuna MOXeT OCHOBbLIBATbLCA Ha pesynbTaTax TUMOBOrO UCMbITaHWUS, U B TakOM criyvyae
ANS pacCcMOTpeHust 4oMmKHa ObITb NpeAcTaBneHa MeToAmKa NpoBeAEHNSI TAKOro UCNbITaHUS.

6.3.3.1 MexaHnyeckast KOHCTPYKLUS

6.3.3.1.1 TMpOeKTHbIEe Harpy3Ku:

Harpysku npu yaep»xaHum

[orkHbl BbITb NponsBeaeHbl pacyeTbl AN AEMOHCTpauMn TOro, YTO NMpu yAepXaHum
(oanH sikopb, TOPMO3 MOSTHOCTLIO BKMKOYEH, MydTa LIENHOW 3BE340YKM pacuenneHa) npwu
Harpyske, coctasnsowen 80 % OT yCTaHOBMEHHOWN MUHUMASbHOM Pa3pbiBHOW MPOYHOCTU
SAKOPHOM Lienu, MakCUMarnbHOe HanpshkeHue B KaKOOM HecCylleM Harpy3Ky KOMMOHEHTe He
OyaeT npeBbIlWaTh Npeaena TekyyecTun (ycnoBHoro npegena tekyydectu 0,2 %) matepuana. B
Crny4ae yCTaHOBOK, 000pYyAOBaHHbIX LIEMHbIM CTOMOPOM, B pacyeTax MOXeT UCMNOofb30BaTbCsA
3Ha4veHune, paBHoe 45 % OT yCTaHOBMEHHON MUHUMANbHOW Pa3pbiBHOM MPOYHOCTM LiEenw.

NHepunoHHbIe Harpysku.

KOHCTpyKUMSt NPUBOAHONO MexaHu3ma, BKIYalolWero nNpUBOAHOM  ABUraTtenb,
peayKkTopbl, MNOAWMMHUKA, My(Tbl, Banbl, LEnHyl 3BE3404YKYy U COeguHUTErNbHble GOnThbI,
AOJSMKHA paccynTbIBATLCA C YY4ETOM ANHAMUYECKUX BO3AEWCTBMI NPU BHE3AMHOM Havane v
npekpalleHMn OBWKEHWs MPUBOAHOrO ABUraTens WM SKOPHOW Lenu, C TeMm, 4ToObl
obecneyvnTb yMeHbLUEHNE MHEPLNOHHBIX Harpy3oK.

6.3.3.1.2 HenpepbIBHOE TAroBOE ycunue.

MpuBoAHOWM ABuraTens Opawnuna [OMMKEH UMETb BO3MOXHOCTb obecrnedvBaTb B
TedeHne He MeHee yem 30 MWH HenpepbiBHOE TAroBoe ycunue Z.,n,:1 B 3aBUCMMOCTU
OT KaTeropuv n gnameTpa d uenu:

ZCO t1
KaTeropus uenm H o
1 37,5d? 3,82d?
2 42 5d2 4,33d?
3 47 5d> 4,84d?
EavHuua nsmeperns d MM MM

3HaveHus, npuBefeHHble B Tabnuvue Bbilwe, NPUMEHVMbI MPU UCNOMNb30BaHUM OBbIYHbIX
BeCLUTOKOBbIX IKOpew U rnybuHe SKOpHOW CTOAHKM 0 82,5 M.

Mpn rmybuHe AKOpHOM CTOSHKM Bonblue 82,5 M HenpepbIBHOE TAroBOe YCUNNE Z.oner
COCTaBrsieT:

Zeont2 [H] = Zcont1 [H] + (D-82,5) x 0:27d2
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nnn

Zcont2[KrC] = Z,one1[Krc] + (D-82,5) x 0,0275d?
roe D — rnybuHa sIKOPHOWM CTOSIHKM, M.

Macchbl sikopert NPUHUMAOTCSl PaBHbIM 3HA4YeHWAM, NpuBeAeHHbIM B pa3g. 3 yactu
«YcTponcTtea, obopyaoBaHue n cHabxeHuey. Kpome Toro, 3HaveHue Z.,,; npegycmaTpuBaeT
OLHOBPEMEHHbIN NOOBEM OLHOIO SKOPSl U yuuTbiBaeT BnNuaHve nnasydectn u KI[ knio3a
(npyHmaemoro pasHbiM 70 %). B Lenom HanpskeHne Ha KaxaoM nepefarolem KpyTawmm
MOMEHT KOMMOHEHTEe He OOIMKHO cocTaenaTb 6onee 40 % npegena Tekyyectu (YCHOBHOMO
npegena tekyyectn 0,2 %) matepmnana B faHHbIX YCNOBUAX HarpyXeHus:.

6.3.3.1.3 lMeperpy3oyHasn cnocobHOCTb

MpuBoaHOWM ABuratenb Opawnuna JormkeH obragaTb CnocoBGHOCTbO obecneymBaTtb
BPEMEHHO HeobxoauMmylo neperpysky Ans BbIMNOSTHEHUSA OTpbiBa SKOpPS OT rpyHTa. Takas
BpEeMeHHas neperpy3oyvHas CnocoBHOCTb, NN «KPAaTKOBPEMEHHOE TArOBOE yCUNMe» A0SmKHa
cocTaBnATb He MeHee 1,5 HenpepbIBHOrO TAroOBOro yCUIus B TEYEHNE HE MEHEE YEM 2 MUH.
B 3TO Bpems CKOpOCTb JOMYCKAETCS HMKE HOpMasibHOM.

6.3.3.1.4 CkopocTb BblbupaHus

CpeaHsisi CKopoCTb BbiOMpaHMst AKOPHOW LIENY BO BPEMS Nogbema SKops U Lenu AormkHa
cocTtaBnaTb He meHee 0,15 m/c. Bo BpemMsi MCMbITAHUW CKOPOCTb OOMMKHA U3MEPATbCH Ha
ONMHE OBYX CMblYeK LEenu, HayMHad C MOMEHTa, Korda Kak MWHUMYM TpU CMbIYKU
(onmMHon 82,5 M unn 45 MOPCKMX CaXeHel) M 9KOpb HaxoddATcsl B MNOTPY>KEHHOM U
noaBeLUEHHOM COCTOSTHUN.

6.3.3.1.5 Topmo3sHas cnocobHoCTb

Topmo3Hasi cnocobHOCTbL Topmo3a Opalinung AomkHa OblTb A0CTaTOYHOW  Anst
3aTOPMaKMBaHUA OBWKEHUST SIKOPST U SKOPHOW LiENM BO BpeMs BbiTpaBnmBaHua uenu. MNpu
OTCYTCTBMM B KOHCTPYKLUUWM LIEMHOrO CTOonopa TOpMO3 AOfKeH obecneynmBatb TOPMO3HOW
MOMEHT, AOCTaTouYHbIN, 4YTOOblI BblAepXuBaTb TAroBoe ycunue, coctasngawowero 80 %
OT YCTAHOBNEHHON MWHUMAITbHON Pa3pbiBHOW NMPOYHOCTU SKOPHOW Lenn 6e3 HeobGpaTMMomn
aedopmaumm HecyLlmx 3NemMeHTOB M npocKkanb3biBaHUA Topmo3a. [1pn Hanuuumn uenHoro
cTonopa MOXeT UCMOoNb30BaTbCA 3HavYeHne, paBHoe 45 %.

6.3.3.1.6 LlenHown cTonop.

Mpn HaNM4YUKM LENHOrO CTOMOpPa OH BMECTE CO CBOUMU NPUHAASIEXXHOCTAMUN AOSHKEH ObITb
paccumtaH Ha TO, 4YTOObl BblaepxuBaTb, 6e3 HacTynneHus HeobpaTumon pedopmauumu,
Harpysky, coctasnsawowyto 80 % OT yCTaHOBIEHHON MWHUMAaIbHOW Pa3pbiBHOW MPOYHOCTU
skopHon uenu (cMm. 3.6.1.3 yactu Il «YcTponcTtea, obopyaoBaHue n CHabKeHUe»).

6.3.3.1.7 OnopHas KOHCTPYKLMS.

NHdopmaunto 0 KOpnyCHbIX ONOPHbLIX KOHCTPYKUMAX ANna 6painung v LenHbIX CTONopoB
cMm. B pasg. 3 u 4 vyactu lll «YcTponctea, obopygoBaHue n cHabxXeHmey.

6.3.3.2 [naopaBnuyeckne cUCTeMmbl

Mpn mncnonb3oBaHuM ANa npueoda Opawnuna rMapaBnUYecKMX CUCTEM nocnegHue
OOJMKHbI COOTBETCTBOBAThL TPeOGOBaHNAMM pasa. 7 HACTOsLLEN YacTu.

6.3.3.3  JnekTpnyeckme CUCTEMbI.

6.3.3.3.1 3OnekTpoasuraTenu.

Onektpogsuratenu  OOMKHbl  COOTBeTCTBOBaTb  TpeboBavusam 5.6 uvactm Xl
«QnekTpuyeckoe obopyaoBaHMeE» U OOMMKHbI NMOCTaBMATbLCA CO cBuageTensctBom PC no
dopme, npegycmoTpeHHon HomeHknaTypor 06 beKTOB TexHMYEeCKoro HabnoaeHms Permuctpa.
[euratenun, nogsepralonecs BO3AEWCTBUIO MOrOAHbIX  YCNOBWMK, AOOMKHbI  UMETb
COOTBETCTBYIOLLME WX PACMONOXKEHUIO KOXYXW, @ TakKe WUMeTb MWHMMAalbHYK CTeneHb
3awmTtbl cornacHo 2.4.4.2 vactm Xl «3Onektpuyeckoe obopynoBaHue». B cnydae
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NCNoNb30BaHWs PeQyKTOPOB OHU AOMKHbI COOTBETCTBOBATbL TpeboBaHWAM 4.2, a peayKTopbl
MoLHocTbo 100 KBT 1 Bbile A0MKHbI ObITb CEPTUMLIMPOBAHDI.

6.3.3.3.2 3JnekTpunyeckue Lenmu.

OnekTpuyeckue Lenu gsuratenen OOMMKHbl 6biTb 3alwmuleHbl, cornacHo 8.3 vactn Xl
«QnekTpunyeckoe obopygoBaHmney, a ceveHus kabenen 4omkHbl BbiIOMpaTbCs B COOTBETCTBUM
¢ 16.8.2 yactn XI «3nekTtpnyeckoe obopyaoBaHuey. AnekTpnyeckne kabenu, NPonoXKeHHbIe
B MecTax, MoABEPXEHHbIX BO3OENCTBMIO MOPCKOW BOAbl, OOIMKHbl OblTb CHabXeHbl
3P PEKTMBHOM 3aLLNTON OT MEXAHNYECKMUX NOBPEXOEHWUMN.

6.3.3.4 3awmTa MexaHU4eCcKkMx KOMNOHEHTOB.

[ns 3awuTbl MexaHW4yeckux fetanen, B TOM YMCIie KOPNyCOB KOMMOHEHTOB, AOMMKHA
ObITb NPegycMOTpeHa noaxoasilas cucTema 3alnuTbl, OrpaHnYMBaloLLas YacToTy BpalleHus
N KPpyTALWMW MOMEHT Ha npuBOAHOM fBuratene. Heobxogmmo npogymaTb cpeacTtsa
yaepxaHvus o6nomkoB, KOTOopble MOryT o6pasoBbIBaTbCA NPU CEPbE3HOM MOBPEXAEHUU
npMBOOHOIO  ABUraTens  BCNeACTBME  MNOBbIWEHWS  4acTOTbl  BpalweHus  npwu
HEKOHTPONUPYEMOM BbITPaBNMBaHUN Lienu, OCOBEHHO ecnv B KayecTBe MNPUBOLHOMO
BbICTYMaeT akcuanbHO-MOPLUHEBOW rMapaBnuyecknin osuraTenb.

6.3.3.5 MydThbl.

Bpawnunun gomkHbl 6b6ITb 060pYyAOBaHbl Pa3obLWUTENBbHBIMX MyddTaMy Mexay LenHONn
3BE3404KON U NPUBOAHBLIM BanoM. MydhTbl C ruapaBfiMyeckuM U 3reKTPUYECKUM NpruBOLOM
cuenneHnsa JomKHbl UMETb BO3MOXHOCTb PYYHOro pacuenneHuns.

6.3.4 UcnbiTaHna n MapKupoBKa.

Bpawnunu JomKHbI NPOXOAMTbL OCBMAETENbCTBOBAHWE WHCMEKTOPOM BO Bpems
NPOW3BOACTBA Ha 3aBOOAX-M3roTOBUTENSAX HA COOTBETCTBUE YTBEPXKAEHHOW AOKYMEHTaLMU U
NpW MPUEMOYHbLIX UCTbITAHUAX B cooTBeTCTBUM € 5.10.3 yacTtu IV « TexHnyeckoe HabnogeHne
3a U3roToBrneHnem msgenui» NpaBmn TeXHMYECKoro HabniaoeHns 3a NOCTPOMKOW CydoB U
N3roToBNeHneM mMmaTepuanos 1 nsgenuin ong cyaos.

McnbiTaHnss Ha GopTy cyaHa M MapkvMpoBka Opalununen OOMKHbl NpovM3BOANTLCS B
cooTBeTcTBMM € 3.3.2 PykoBogcTBa Nno TeXHMYECKOMY HabrogeHNo 3a MOCTPOWKOW CyAOoB.

6.3.5 MpoBepKka NPOYHOCTMU.

6.3.5.1 [JomxHa O6bITb nNpousBedeHa MpoBepka MPOYHOCTM AeTanen KpenneHus
MexaHu3ma K cygoBoMy (byHAAMEHTY, B TOM YMCME U 3aliMTbl OT BOSIHOBOrO BO34ENCTBUS C
yyeTom 1.4.6.1 yactn VIl «Cnctembl n Tpy6onposogbi» (cMm. 6.3.5.3 — 6.3.5.8). TpebosaHue
He pacnpoCTpaHAeTCd Ha HedTeHanuBHble W HaBanouyHble Ccyaa, MOCTPOEHHbIE B
cooTtBeTCcTBMU € TpeboBaHnsamn vyactn XVIII «O6wme npaBmna No KOHCTPYKLUUN U NPOYHOCTH
HaBano4yHbiX U HedTeHanMBHbIX cydoB» M 4Yactn XIX «[ononHuTenbHble TpebGoBaHUSA K
KOHTEMHEPOBO3aM 1 cydam, NepPeBO3ALLMM rPy3bl MPENMYLLLECTBEHHO B KOHTENHEPAX»).

6.3.5.2 [etanu €KOpHOro MexaHu3ma, HaxoAdwmecs B MOTOKE CUMNOBbLIX FMHUNA,
OOJIMKHbI OblTb NPOBEPEHbI Ha NPOYHOCTb NPU AENCTBMM HA HUX YCUIUINA, COOTBETCTBYHOLLNX
HOMMWHANbHOMY pacyeTHOMY TAroBoMy ycunmio B cooTtBeTcTBuM ¢ 6.3.3.1.2. lNpn atom
NPUBEAEHHbIE HaMpsPKeHUs B AeTansx He JormkHbl npesblwaTtb 0,4 npegena Tekyyectu
MaTepuana getanw.

6.3.5.3  [ormxHbl NpUMEHATLCA criegylolme 3Ha4YeHUsa AaBreHun N COOTBETCTBYIOLLNE
nnowaam (cm._puc. 6.3.5.3):

200 kH/M? HopmanbHO K OCEBOW NMUHUKM Barna NPUMEHUTENbHO K Nnowaan npoekumn B
3TOM HanpasneHuu;

150 kH/M? napannenbHO OCEBOW NMHUM Bana, AeWCTBYIOLEN KaK C BHYTPEHHENW, TaK U C
BHELLUHEN CTOPOHbI, NPUMEHUTENBHO K Nnowannm npoekuuun, yBeriM4eHHon B yucno f pas,
onpegengemoe no opmyne

f=1+B/H, (6.3.5.3)

roe B — WiMpVHa MexaHu3ma B HanpasneHuu, napannesibHoM OCeBOI NuHUK Bana;



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

150
H — obLias BbicOTa MexaHnama,

HO Npw 3TOM f AOMKHO 6bITb He Bornee 2,5.

6.3.5.4 Harpy3kn Ha 6onTbl, KNMHbA W CTOMOPLI, KpenswmMe MexaHu3aM K nanyoe,
OOJIMKHbI paccunTbiBaTbes. MexaHmam kpenutca N rpynnamm 60nToB, COCTOALMX U3 OOHOro
UInn Heckornbkux 6ontos (cm. puc. 6.3.5.4).

Ocegas nunuA cyona

\

Ocesast aunus bpawinus

Puc. 6.3.5.3
HanpasneHue cun
MpumMmeyaHue. P, AOMKHO ObITb PACCMOTPEHO OTAESLHO Kak NpW HanpasneHny BHYTPb CyAHa, Tak 1 npw
HanpasrieHUn Hapyxy — cM. 6.3.5.3. MNpaBuno 3HakoB A51s y; MEHSAETCA Ha NMPOTUBONMONOXHOE, Koraa P,
OENCTBYET C NMPOTUBOMOJIOXHON CTOPOHbI, YEM MOKa3aHO

£ Koopounamst x; u y, noxasarvi

nonoxcumesHuiMu (+ve)
wiy ompuyamenbHeIMu (-ve)

l[enmpwzbua;z JAUHUA MeXanu3ma

[Sr]

B yy(+ve)
\.\//

Llenmpanvhas aunus epynn 6oamos

Puc. 6.3.5.4
MpaBunno 3HakoB
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6.3.5.5 Harpyska B akcmanbHOM HanpasneHuu R; Ha rpynny 6onTtoB unu 6ont
(nonoxuTtenbHasa Npu pacTaXeHUn) MoXeT ObITb onpeaeneHa no opmyne

Ri = in + Ryi_ Rsi’ (6355)

roe R, = P.hx;A;/l;

xi
Ry, = Pyhy A/l

P, —cwuna, AeNCTBYIoLLas HOpMarnbHO K OCEBON NUHUM Bana, kH;

P, —cuna, peicTsytowlas napannenbHO 0CeBOW NMHWKM Bana (Gosbliee M3 3HAYeHWid cun,
OEVCTBYIOLIMX Ha i-yto rpynny 60nToB CO CTOPOHBI CyAHa unm ns-3a 6opta), kH;

h — BbICOTa OCEBOW NUHUWN Bana Haj OCHOBaHWEM MeXxaHu3Ma, CM;

X;,V; —KOOpAMHATBLI X W Yy i-0M rpynnbl GONTOB OT LEHTpanbHOW NuHUKM Bcex N rpynn GOnTos,
NonoXuUTenbHble B HAanpaeneHn1, obpaTHOM BO34ENCTBUIO CUTbI, CM;

A; —nnowaab ceyeHusi Bcex 60NTOB B i-01 rpynne, cv?;

I, —ZA;x? pns N rpynn 6051TOB;

1, —XA;y? ana N rpynn GonTos;

Ry; —cTaTuueckas peakuusi B i-ov rpynne 60nToB OoT macchl nebeaku.

6.3.5.6 Cpesatowime Harpyskn Fx; n Fy;, BO3AENCTBYOLMNE Ha i-yto rpynny 6onTo., u
cymmapHoe ycunue F; moryT 6biTb BblYMCIEHbI MO dopMynam:

Fyi = (B, - agM)/N; (6.3.5.6-1)
Fy; = (P, - agM)/N; (6.3.5.6-2)
F, = (F4 + F;), (6.3.5.6-3)
roe a —Ko3athdUUNEHT TpeHus, paBHbin 0,5;

M —wmacca nebeaku, T,

g —yckopeHue cBoboaHOro nageHus, m/c?;

N —wyucno rpynn 6onTos.

6.3.5.7 AxcumanbHble pacTarmsarowme u cxumarowme yeunma B 6.3.5.5 n cpesatowimne
ycunus B 6.3.5.6 AOMKHbI Y4UTbIBATLCS NPW MPOEKTMPOBAHMM ONMOPHBLIX KOHCTPYKLNNA.

6.3.5.8 HanpsixeHus pactsxeHus B kaxgom 6onTe i-ov rpynnel 601TOB AOMKHbI ObITh
paccunTaHbl. [OpusoHTanbHble Harpysku Fy; U F,; OObIMHO [OMKHBI BOCMPUHMMATLCA

KnuHbaMK. Korga ang KomneHcaumm cpesatomnx Harpy3ok B 04HOM Ui 060Mx HanpaBneHnsax
npeaycMoTpeHa yCTaHOBKa MPU30HHbIX 6ONTOB, AOMKHbI ObITb paccynTaHbl 3KBUBANEHTHbIE
HanpshkeHna B Kakgom 6onTte Ans cpaBHEHMSI C gonyckaemMblMu HanpsbkeHusmu. [pu
NCMOMb30BaHUN CUHTETUYECKNX COCTABOB B ONOPax MX BIUSHNE OOIMKHO TaKKe YYUTbIBATLCS
npu pacyetax. [OMKEH MPUHUMATBLCH, Kak MWHUMYM, OBOWHOM Ko3dpuumeHT 3anaca
NPOYHOCTW A5 BONTOB NO YCIIOBHOMY Npeaeny TekyyYecTy.

6.3.6 JononHuTtenbHbIe TpeboBaHUA.

6.3.6.1 AkopHble MexaHu3Mbl, npefHasHadYeHHble Af1S BbINOSIHEHUS LUBAPTOBHbIX
onepauui, nommmo TpeboBaHMA HacCTOAWEN [NaBbl  AOIMKHbI  Takke OTBevaTb
TpeboBaHuam 6.4.

6.3.6.2 TpeboBaHWsa HACTOALLEN rMaBbl PACNPOCTPAHAITCA Ha SKOPHbIE MEeXaHU3MbI C
CUCTEMOW AUCTAHUMOHHOIO ynpaBneHusi, BblGpaHHble B cooTtBetcTBuM ¢ 3.1.5 vactu Il
«YcTponcTea, 0bopygoBaHne n CHabXeHmey.

6.3.6.3 Ecnu npegycmatpuBaeTcs  OUCTaAHUMOHHOE  ynpaBsrfieHue  onepauuen
TpaBreHUss SKOPHOW Lenn Npu OTKMYEHUU OT 3BE3J04YKM MpuBOoAa SKOPHOro MexaHusma,
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OOMKHO  OblTb  MpegyCMOTPEHO  YCTPOWCTBO, obecneuymBaroliee aBTOMaTMyeckoe
NnoATOPMaXnBaHWE NEHTOYHOrO TOPMO3a C TeM, YTOObl MakcumarnbHasi CKOPOCTb TPaBMeHUs
uenn He npesblwana 3 Mm/c. Ha cygax ¢ xapaktepuctukon cHabxeHus 400 n meHee
JonyckaeTcss He YyCTaHaBnMBaTb YCTPOMCTBA aBTOMATUYECKOrOo  NOATOPMaXkKMBaHWUSA
NEeHTOYHOro TOpMOo3a.

6.3.6.4 TopMO3 3BE3[Q04YKM SKOPHOrO MexaHu3ama AofmKeH obecneuvvBaTb OCTAHOBKY
SAKOPHOM Lienu npu ee TpasreHun nNnaBHo 3a Bpems He 6onee 5 ¢ 1 He MeHee 2 C C MOMEHTa
nogayum curHana c nocra ynpasfeHus.

6.3.6.5 Ha nocty AMCTaHLMOHHOro yrnpaBneHusi 4OMMKeH ObITb NPeayCMOTPEH CHETUMK
OTVHBI BbITPABMNEHHOW Lenn 1 ykasaTenb CKOPOCTU TpaBneHnsa uenn ¢ OTMETKOW npeaeribHo
O0onyCcTMMoun ckopoctn 3 m/c.

6.3.6.6 MexaHuM3Mbl W Yy3Mnbl MeXaHW3MOB, ANA KOTOpbIX NpegycMmaTpmuBaeTcd
OUCTaHUMOHHOE yrpaBreHue, JOMKHbl UMEeTb MECTHOE pyyvHoe ynpaerneHue. Beixoa 13 ctpos
Kakux-nubo y3noB unum BCen CUCTEMbl OUCTAHLUMOHHOIO yNpaBreHns He JOIPKEH OKasblBaTb
HEeraTMBHOrO BNUSHWUS HA HOpMarbHY0 paboTy AKOPHOro MexaHuama u obopygoBaHMa npwu
MECTHOM py4YHOM ynpasrneHum (cm. Takke 5.1.3 yactu X| «3nekTpuyeckoe obopyaoBaHuey).
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6.4 LUBAPTOBHbIE MEXAHU3MbI

6.4.1 MpuBoga.

6.4.1.1 [lpuBoa LWBAPTOBHOrO MexaHu3mMa [orkeH obecneyvBaTb HenpepbiBHOE
BblOMpaHMe LWBapTOBHOrO Tpoca MpU HOMUHANbHOM TArOBOM YCWUAMM C HOMMUHaNbHOWM
CKOPOCTbO B TedeHne He meHee 30 MUH.

CKopocTb BbIGMpaHUs v LWBApPTOBHOIO Tpoca Ha NEPBOM Cioe HaBUBKM Ha GapabaHe npu
HOMWHaNbHOM TAroBOM ycunuu F aomkHa 6biTb He MeHee yka3aHHoWn B Tabn. 6.4.1.1.

Tadbnuua 6.4.1.1
v, m/c 0,25 0,2 0,16 0,13
F, kH o 80 81 — 160 161 — 250 Bonee 250

CkopocTb BblbMpaHusa Tpoca C MOMOLLBH LUBAPTOBHOW TFOMIOBKM NPU HOMUHANbHOM
TArOBOM ycunuu pomkHa Obitb He 6onee 0,3 m/c. YkasaHusi 0 Bblbope HOMMHArNbHOro
TAroBOro ycunusi npueeneHol B 4.4.2 yactu Il «YcTponcTtea, obopyaoBaHue n cHabxeHne».

6.4.1.2 [lpn pacyeTHOM pexnme paboTbl LWBAPTOBHOIO MexaHuama (cm. 6.4.1.1) ero
npuBog OOMmKkeH obecneymBatb B TeYEHME OBYX MUHYT CO3aHME B TPOCE Ha NEpPBOM Crloe
HaBMBKM Ha GapabaHe TAroBoro ycunus He meHee 1,5 pacyeTHoro.

6.4.2 3awmTa oT neperpys3Ku.

Ecnn mMakcumanbHbii MOMEHT nNpuMBOA4a MOXET MPMBECTU K Harpy3ke 311eMeHTOB
LUBAPTOBHOIO MexaHu3ama Oonblien, Yem ykaszaHo B 6.4.4, formkHa ObiTb NpeaycMoTpeHa
3awmTa OT neperpysku.

6.4.3 Topmoa3a.

6.4.3.1 LUBapTOBHbIN MexaHM3M [OMKEeH MMeTb aBTOMaTuMdeckuni TopmMo3, ©Oe3
npockanb3biBaHUs YOEepXUBAOLWMA LLIBAPTOBHbLIA TPOC MPU TArOBOM YCWUSIMK, PaBHOM He
MeHee 1,5 pacyeTHOro, nNpuM MCYE3HOBEHMMN MPUBOLHOM IHEPIMN UMK BbIXOOE npuBoda U3
CTpoS.

lNlebepkn c rvgpaBnNUYecKUM WU NapoBbiM MPUBOLAOM MNPWU OTCYTCTBUU MPUBOAHOM
9Heprum OOIKHbl BblAEPXMBATb YCuUnmMe HaTskeHus Tpoca B 1,25 pasa npesbiwatoiee
pac4yeTHoe TAroBoe ycunue. CKOpPOCTb TpaBneHus Tpoca AOfKHa KOHTPONMPOBaTbCHA B
npeaenax 1,0 M/MUH.

6.4.3.2 bapabaH WBaApTOBHOIO MexXaHu3Ma [OOJDKEH WMETb TOPMO3, TOPMO3HOW
MOMEHT KOTOpOro cnocobeH obecneunBaTb yaepxaHve LWBapTOBHOIO Tpoca nNpu AeUCTBUN B
Tpoce ycunus, paBHoro 0,8 paspblBHOW Harpysku Tpoca, 3aKpensieHHOro Ha nepBoM crioe
HaBMBKW Ha 6apabaHe.

Ycnnue Ha pykosiTKe NpMBOAa TOPMO3a OOIMKHO ObiTb He Gonee 740 H.

Ecnn GapabaH nmeeT 3anuparowiee nnu apyroe OfOKMpylolLlee YCTPOWCTBO, AOSMKHA
MMEeTbCS1 BO3MOXHOCTb OTCOoeanHeHus1 bapabaHa oqobpeHHbIM cnocobom B TO BpeMs, Koraa
LWIBAPTOBHbLIN TPOC HAX0OUTCA NoL Harpy3Kom.

6.4.4 MpoBepKa NPOYHOCTMU.

6.4.4.1 [etanu WBapTOBHOIMO MEeXaHU3Ma, HaxXOAsLLMECs B NOTOKE CUMOBbLIX NVHUIA,
OOIMKHbl ObITb NPOBEPEHbI Ha MNPOYHOCTb NPU AENCTBUM Ha WBapTOBHOM 6GapabaHe
HOMWHANbHOIO TAroBOro ycunus. [pu 3TOM NpuBEeAEHHble HanpshkeHus B geTansax He
OoImkHbI npesblwaTh 0,4 npegena TekyydyecTu Matepmana getanmw.

6.4.4.2 T[lpoyHOCTb feTanen WBapTOBHOMO MexaHuama U getanen KpenneHust ero K
dbyHOaMeHTY AosmkHa ObiTb NpoBepeHa Npy AeNCTBUM MakCUMarbHOro MOMEHTa npueoga m
OENCTBMM Ha TPOCOBbIN GapabaH Harpysku, paBHOW pas3pbiBHOMY YCWUMMIO LUBAPTOBHOrO
Tpoca.

Takke gomkHa ObITb MPOBEPEHA NPOYHOCTL Bana LWBapTOBHOM Typayku Npy 4ENCTBUM Ha
TypauyKy B cepefuHe ee ANUHbl Harpy3ku, paBHOW pa3pbiBHOMY YCUMMIO LUBAPTOBHOIO Tpoca.
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Bo Bcex pacCMOTpeHHbIX BbIE CnyyYasax HanpskeHus B JeTansax He JOSTKHb
npesbiwaTb 0,95 npegena TekydecTn matepuana getanemn.

MpoyHOCTL AeTanen WBapTOBHOMO MexaHu3Ma AO0SPKHa Y4uTbiBaTb BCE BO3MOXHbIE
BUObLI N reoMeTpu4ecKkne HarpabrieHUs Harpys3ok, KOTOpble MOryT BO3HUKHYTb BO BpeMs
akcnnyataumn.

Mpo4HOCTL TpoOca, NpeaHasHadYeHHoro Ana paboTbl C LWBAPTOBHbIM MEXAHW3MOM,
AoKHa BbITb yKaszaHa Ha MexaHu3Me.

6.4.5 ABTOMaTMYeCKune WBapPTOBHLIE nebdeaku.

6.4.5.1 XapakTepucTuka n NPOYHOCTb aBTOMAaTUYECKMX LLUBAPTOBHbIX NlebefoK A0oMmKHa
ObITb HE HWXXE aHaNorM4yHbIX HEaBTOMaTUYECKMX MEXAHN3MOB.

6.4.5.2 AsTomaTudeckne nebedkm [OMKHbI WMMETb Ppy4YyHOEe YyhpasrieHne ans
BO3MOXXHOCTM OCYLLIECTBIIEHNSA HEABTOMATMYECKOro pexnma paboThbl.

6.4.5.3  [omkHbl 6bITb NpegyCMOTPEHbI:

3ByKOBas npegynpeguTenbHas curHanusaums, cpabartbiBarowas npu MakcumarbHOW
O0NyCTUMOW ANNHE BbITPaBNEHHOro TPOCa;

yKkasatenb hakTM4ecKkoro TAroBoro ycunus, AencTBYHOLEro B LWBAapTOBHOM Tpoce npwu
aBTOMAaTMYECKOM pexnme paboTbl.

[Ona wn3mepeHna TAroBbIX YCUNUW pekoMeHAyeTcs YycTaHaBnuBaTb [JaTyuku C
ANEKTPUYECKNUM BbIXOAHLIM CUTHASOM.
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6.5 BYKCUPHbIE JIEBEOKH

6.5.1 Mpn NpyMEHEHMN aBTOMATUYECKUX YCTPOMCTB ANSA PEryriMpoBKM HATSHKEHWUS
OykcmpHOro Tpoca formkHa 6biTb obecnedeHa BO3MOXHOCTb KOHTPONSA TArOBOro YCUIuvs,
AENCTBYIOLLEro B JaHHbIM MOMEHT. YKa3aTenu AomkHbl ObITb YCTaHOBMEHbI OKOMO fiebenkun u
Ha MoOCTUKe. [ns u3mepeHus TAroBbIX YCUIUMA PEKOMEHAYeTCH yCTaHaBnmBaTb OAaTYMKWU C
3NEKTPUYECKMM BbIXOOHBIM CUTHAMOM.

6.5.2 HomkHa 6bITb NpedgycMoTpeHa 3BykoBas npeaynpeanTenbHasl CUrHanmaaums,
cpabaTbiBalowas npuM MakcMMarnbHOW [OoMnycKkaeMow [AfIMHE BbITPABMEHHOro Tpoca Wnn
obGecnevyeH Bu3yarnbHbI KOHTPONb. PekoMeHOyeTcsi yCTaHOBKA CYETYMKa  OfMHbI
BbITPaBMEHHOro Tpoca.

6.5.3 BbapabaHbl 6ykcmpHbIX nebegok OomkHbl oTBe4daTb TpeboBaHusm 6.1.6 wu
OOIMKHbI ObITb CHabXeHbl Tpocoyknagunkamu. lMpu Hanmuum gByx n Gonee GapabaHoB
TPOCOYKNaAYMKM AOMKHbI OblTb @aBTOHOMHbIMU. TpocoBbIi 6apabaH JOMmKeH UMeTb MydTy,
MO3BOSIAIOLLYIO OTKIHOYATb €r0 OT NPUBOLAHOMO MEXaHU3Ma.

eomeTpudeckne pasmepbl Typadek OykcupHonm nebegkm [OMKHBI obecneunBaTtb
BO3MOXXHOCTb BblTpaBnvBaHns OyKCUPHOro Tpoca.

6.54 KoHcTpykuna nebeakm gormkHa npegycmaTpuBaTth ObICTpOe pacTopMaXxmneaHme
©apabaHa c uenbio obecneyeHns cBOGOAHOro CTpaBnNMBaHNs OYKCUPHOro Tpoca.

6.5.5 Topmo3sa.

6.5.5.1 bBykcupHas nebeaka gomkHa MMEeTb aBTOMaTM4YeCckoe TOPMO3HOE YCTPONCTBO,
yaepxuBatoLLee TpoC Npu TArOBOM YCUIMK, paBHOM He MeHee 1,25-KpaTHOMY HOMUHaNbHOMY
YCUINUIO NMPU UCHE3HOBEHUW UMW OTKITKOYEHUN SHEPTM NPUBOAHOMN nebenku.

6.5.5.2 Topmo3 6GapabaHa, ynpaBnsiembli NoObIM BMOOM 3HEPrnW, LOMMKEH UMETb
BO3MOXXHOCTb YNpaBreHus C MOMOLLbIO PYyYHOIo MHCTPYMeHTa. KOHCTPYKUUSA TOpMO3a A0MKHa
obecneumBaTb BO3MOXHOCTb ObICTPOrO pacTopMaXmBaHUs C LEenblo  CcBOOOAHOro
CTpaBnuBaHus Tpoca.

6.5.6 HeTtanun 6ykcupHom nebenkm, Haxoasawmecs B NOTOKE CUMOBbLIX MMHUI, AOMKHbI
ObITb NPOBEPEHbI Ha NPOYHOCTb NPU AEUCTBMU HOMUHANBHOMO TArOBOrO YCUIMS KaHaTa Ha
cpegHeM crnoe HaBuBKW. [lpu 3TOM NpuBeOEeHHble HanpshkeHus B AeTansax He [OSMKHbI
npesbiwaTh 0,4 Nnpeaena Teky4decTn matepuvana geTtanen.

6.5.7 [omkHa ObITb NpoM3BeaeHa NpoBeEpKa NPOYHOCTM AeTaren npu OENCTBMM Ha
GapabaHe ycunuin, COOTBETCTBYIOLLUMX MaKCUMarnbHOMY MOMEHTY MpUBOAA, a Takke npwu
aencteum Ha GapabaHe ycunusi, paBHOrO paspbiBHOMY YCUNMO OYKCMPHOro KaHaTa Ha
BEepxXHeM crnoe HaBuBku. [lpuBedeHHble HanpsikeHus B AeTansx, KOTopble MOryT
noaBepratbCsi  BO3AEWCTBUIO  YCUITM  OT BbllLEYKa3aHHbIX  Harpy3ok, He  OOSDKHbI
npesbiwaTb 0,95 Nnpegena Teky4ecTn matepuana getanemn.
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6.6 CACTEMbl 3KCTPEHHOW OTOAYM TPOCA BYKCUPHOW NEBEQKU

6.6.1 O6nactb NnpUMeHeHMs.

6.6.1.1 HacToswas rnasa onpegensieT MUHMMarnbHble CTaH4apTbl 6e3onacHOCTV Ans
CUCTEM IKCTPEHHOWN OTAaumn Tpoca ByKCUpHbIX nebefok, KOTopble NCNOMb3YHTCHA Ha BYKCUPHbBIX
cydax B HenocpencTtBeHHoW 6nmsoctn K Bepery, B noptax unv TepMyHanax, BKIoYas cyaa,
06bI4HO HE NpeaHa3HaYvYeHHble Ana GYKCMPOBOYHbIX Onepaumin B NonepeyHoOM HanpaBneHuu.

HasHaueHue TpeboBaHuin gaHHOW rMasbl - NpeaoTBpaLLEeHMe onpokngbiBaHusa Gykcupa B
xopae ByKcMpoBKY B pesynbTaTte yeunus BykcMpoBKW, HanpasneHHOro nonepek kopnyca bykcupa
(B nonepevyHoOM HanpaBneHMN) Kak CNeacTBNe HeNnpeaBMaAEHHOro CoOObITMA (BO3MOXHAsA noTeps
xoaa/pyneBoro ynpaefeHusi UM WHOr0), B COOTBETCTBMM C 4YeM MOfydYeHHas napa cun,
co3gaBaemas CMeLWeHVEM W MPOTUBOMOMOXHBIMUA NOMEPEYHbIMU  Harpyskamu  (ycunuio
OGYKCUPOBKM NPOTUBOAENCTBYET YNOP UK CUna CONpPOTUBIIEHNST KOpMNyca), ABMAETCS NPUYNHON
KpeHa Oykcupa M, B uMTOre, €ro OMpoKMAbIBaHUS. OTO MOXHO Takke OnpeaenuTtb, Kak
«MepeBopayYMBaHME» WNN «nepesBepTbiBaHne» M T.N. Ha puc. 6.6.1-1 nokasaHbl cwurbl,
OencTBytoLme B xoae OYKCMPHbIX onepauui.

Ycunne GyKcuMpoBKu

%

Mneyo napbl
CUMN NpU KpeHe A

Cuna conpoTUBneHus
Kopnyca
GZ

Cwna nnasy4ectun

Cwuna TsxecTn

Puc. 6.6.1-1
Cwvnbl, gencreytoLLme B xoae GyKCUPHbIX onepauuii

6.6.1.2 TpeboBaHusa HacTosLLEN rMaBbl He NpegHasHayYeHbl Ang 6ykcupHbix nebeaok,
YCTAHOBIIEHHbIX Ha 6GOpTYy CyAoOB, MCMOMb3yeMbIX MWCKIYUTENbHO ANns OGYKCMPOBKM Ha
GonblUMe pacCTOAHNS, 3aBOAKM SKOPEN UMW B aHANOMM4YHbIX MOPCKUX onepaumsx.

6.6.1.3 OnpegeneHuns, oTHocALMECS K rnaee 6.6:

Cncrtema 3KCTPEHHOWN OTAA4YM — MEXaHU3Mbl U CBA3AHHbIE C HUMK YCTPONCTBA
yrnpaBneHusi, KOTOpble MCNONb3YHTCA ANSA 3KCTPEHHON OoTAaum BGyKCMpPHOro Tpoca 3agaHHbIM
06pa3oM Kak B LUTATHbLIX YCIOBUSIX, Tak U Npu 06eCcTouMBaHUMN.

MakcumanbHaa pacyeTHas Harpyska — MakcumanbHasi Harpyska nebegxw,
Kak onpeaeneHo nsrotoButenem (HOM1UHarbHOE TAroOBOE yCcunue).

Yron HaknoHa Tpoca nNo OTHOWEeHUw K GapabaHy nebegkunm — yron
Mexay npunaraeMon Harpyskom (ycunmem OyKCMpOBKM) M BYKCUPHBIM TPOCOM MNpU €ero
HamaTblBaHUM Ha 6apabaH nebegku (cm. puc. 6.6.1-2).
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: — — [ ] Yennue BykCHpOBKU
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________________________ i e | »

Yron HaknoHa Tpoca

Puc. 6.6.1-2
Yron HakrnoHa Tpoca Mo OTHOLIEHMIO K bapabaHy nebeaku

6.6.2 OO0Lme nono)keHus.

6.6.2.1 BHyTpeHHMI kOHeL ByKCMpPHOro Tpoca AOMKEH Kpenutbes kK 6apabaHny nebeakm
cnabbiM 3BEHOM WNW  aHanorMyHbiM YCTPOWCTBOM, MpegHas3Ha4YeHHbIM Ang  OTAauu
BYKCMPHOro Tpoca Npu NMOHWKEHHOW Harpyske.

6.6.2.2 Bce OykcupHble nebegku OOMKHbI ObiTb OCHALLEHbI CUCTEMOW SKCTPEHHOM
oThauw.

6.6.3 TpeboBaHUSA K CUCTEMAM SKCTPEHHOW OTAAYM.

6.6.3.1 TexHun4yeckmne TpeboBaHus.

6.6.3.1.1 Cunctema 3KCTpeHHOW oThavn npegHasHadeHa Ana OYHKUMOHMPOBAHMS BO
BCEM AManas3oHe Harpy3ku Ha OYKCUMPHbIA TPOC, yrna HaknoHa KaHaTa Mo OTHOLUEHWMI K
©apabaHy nebeakm u yrna KpeHa cygHa npu BCEX LUTATHbIX 1 0O0CHOBAHHO NPOrHO3NPYEMbIX
HepacYeTHbIX YCIOBUSIX SKCMyaTaumm (MOryT BKNOYaTb, HO HE OrPaHMYNBASACH CReaYOLLNM:
OTKa3 CUCTEMbl 3MEKTPOMUTAHUA, NepeMeHHas Harpyska Ha OyKCUpHbIM Tpoc, Hanpumep,
BCneacTane HebnaronpusTHbIX NOrOAHbLIX YCNOBUM U T.4.).

6.6.3.1.2 Cuncrema 3KCTPEHHOM OTAA4M AOSPkHa paboTaTb B AManas3OHe Harpys3ok Ha
OGYyKCMpHbI Tpoc BNNoTb A0 He MeHee 100 % MakcMMarnbHOW pacveTHOW Harpysku.

6.6.3.1.3 Cuctema OKCTPEHHOM OTAauM [JormkHa (YHKUMOHMPOBATb Tak ObICTpo,
HACKOMbKO 3TO MNPaKTUYECKN BO3MOXHO, HO HE NO3AHee TpexX CeKyHA Nocre akTMBauum.

6.6.3.1.4 Cnctema SKCTPEHHOW OTOaYM npeaHasHadyeHa Ans BpalleHus OapabaHa
nebegkn n ctpaenmMBaHua OyKCMPHOro Tpoca AOMMKHbIM obpa3oM, 4TOObI Mpy akTuBauLum
CUCTEMbI CyLLECTBOBaASIO AOCTAaTOMHOE COMPOTUBIIEHME BpaLLEHMIO ANA NpeaoTBpalleHus
HEKOHTpONMpyemoro pasmartbiBaHus OykcupHoro Tpoca ¢ GapabaHa. Cneayet usberatb
ObiCcTporo (cBOOOAHOrO, HEKOHTPONMPYEMOro) BpaLleHust bapabaHa nebenku, NOCKONbKY 3TO
MOXET MPMBECTU K 3acTpeBaHUIO BYKCMPHOro Tpoca M OTKIHOYEHMIO (PYHKLMM SKCTPEHHOM
oTaaum Tpoca nebegxu.

6.6.3.1.5 lMocne cpabaTbiBaHMS CUCTEMbI SKCTPEHHOW OTAAYM Harpyska Ha OYKCUPHbIN
Tpoc, Heobxoammas anga BpalleHns bapabaHa nebenkun, gomkHa bbiTb He GonbLuE:

HaMMeHbLUEe U3 NATU TOHH N 5 % MakcuMManbHOW pacyeTHOM Harpysku, Korga Ha
bapabaHe HamoTaHO gBa Cnosi HaBMBKW OYKCUpPHOro Tpoca, unu 15 % MakcumanobHom
pacyeTHOW HarpyskM, ecnm nokasaHo, YTO OTO CONPOTUBMNEHUE BPALLEHUD He
npesbiwaeT 25 % OT cunbl, MOTryLen MpMBeCTU K MOrPY>KEHUIO B BOAY CaMOro Hu3LLero
He3aLWMLLEHHOro OT MPOHUKHOBEHWSI BOBHYTPb BOAbl OTBEPCTUS.

6.6.3.1.6 Cucrema aKCTpeHHOM oTaaum ByKCMpHOro Tpoca gormkHa paboTtaTtb U B cnyvae
obecTtoumBaHma. Ecnn gna atoro notpebyroTca AOMOMHUTENbHbIE UCTOYHUKA 3HEPTUN, OHU
OOIMKHbI COOTBETCTBOBATL 6.6.3.1.7.

6.6.3.1.7 WNCTOYHMKM 3Heprumn, Tpebyemble B COOTBETCTBMM C 6.6.3.1.6, OOMKHbI BbITb
OOCTaTOYHbIMW  ONA AOCTMXKEHMS Havbonee 3aTpydHUTENbHbIX U3 CrEeayloLWnX YCroBUi
(ecnu npyMeHnmMo):

Mo MeHbLUEeN Mepe AOCTaTOYHbIMU ANA TPEX NOMNbITOK OTAa4M GyKCUMPHOro Tpoca (T.e. Tpex
cpabaTbiBaHMN CUCTEMbI 3KCTPEHHOW oTAa4m). B Tex cnyyasx, korga cuctema obecneymsaet
3Hepruo ans dornee 4Yem ogHon nebenkun, ee OOMKHO XBaTUTb Ha TpU cpabaTbiBaHUA camom
BoCcTpeboBaHHOM nebeakn, NOOKNIOYEHHON K HEW;
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€CNnN KOHCTPYKUmMs nebedku TakoBa, 4TO O MexaHuama ocBoboxaeHusi GapabaHa
TpebyeTcss HenpepbiBHOE nNUTaHWe (Hanpumep, npu paboTe Topmo3a C  MPY>KUHHbLIM
HaTskeHnem 1 cbpoce C UCNOSb30BaHMEM TMOPABIMYECKON UM MHEBMATUYECKON 3HEPIrn),
HeobxoaMMo o6ecneynTb 4OCTAaTOYHY0 MOLLHOCTb AN paboTbl CUCTEMbI SKCTPEHHOW OTAAuM
(Hanpumep, OCTaBNsATb TOPMO3 B OTKPLITOM MOSIOXKEHWUM 1 MO3BONATL CTPaBnNuBaTb OYKCUPHbIN
TPOC) B YCNOBUSIX 06ECTOUMBAHNSA B TEYEHME KaK MUHUMYM MATU MUHYT. OTOT MHTEpPBa MOXET
ObITb COKpaLLEH OO BpeMeHU, Tpebyemoro Ha cMaTbiBaHue ByKCUMPHOro Tpoca rno BCen AfMHE C
©apabaHa nebegku npu Harpyske, ykazaHHow B 6.6.3.1.5, ecnn OHO MEHbLUE NATU MUHYT.

6.6.3.2 JkcnnyaTtauMoHHble TpeboBaHus.

6.6.3.2.1 3OKCTpeHHast oTAaya Tpoca AOMmKHa ObiTb NpegycMOoTpeHa C MOCTMKa M nocTta
ynpaeneHua nebegkamyn Ha nanybe. lMoct ynpaeneHunss nebegkamm Ha nanybe OoOMmKeH
HaxoauTbCs B Oe3onacHoM MecTe. PasmelleHne B HEMOCPEACTBEHHOW ONM30CcTM OT Nebeaku
He cumTaeTca GesonacHbIM MECTOM, €Cn He 3aJ0KYMEHTUPOBAHO, YTO 3TO pa3MelleHune
3alLmMLEeHO B cny4vae paspbiBa ByKCMPHOro Tpoca unm otkasa nebeaku.

6.6.3.2.2 YnpaBneHne SKCTPEHHOW OTAA4Yen OOIMKHO HaxoauTbCs ONM3KO OT KHOMKM
aBapuUMHOro octaHoBa paboTbl nebeakun, ecnv oHa NpegycMoTpeHa, M AOMKHO ObiTb YeTKo
naeHTUUUMPYEMbIM, XOPOLLO BWAHbLIM, NErkogoCTYMHbLIM W PacrnonoXeHHbIM B MecCTe,
obecneunBaoLmm 6e3onacHyo paboTy.

6.6.3.2.3 ®OyHKUMS IKCTPEHHOW OTAAuYM [OMKHa MMEeTb npuopuTeT nepen nobon
dyHKUMEN aBapunHoro octaHoBa. CpabaTbiBaHWe aBapuiHOro octaHoBa nebeaku ¢ noboro
nocTa He JOMKHO OCTaHaBnMBaTb PaboTy CUCTEMbI SKCTPEHHOW OTAa4um ¢ noboro nocra.

6.6.3.2.4 KHOMkM ynpaBneHnsi CUCTEMOMN IKCTPEHHOW OTAaYM AOSMKHbI UMETb (PYHKLMIO
NoATBEPXKAEHNA ONS OTMEHbl; 3TO MOATBEPXAEHWE MOXeT ObiTb BbINOMIHEHO C MoOCTa
ynpaBneHns, OTAIMYHOrO OT TOrO, rAe 3KCTpeHHasa oTaadva bbina akTeupoBaHa. [lormkHa 6bITb
obecnevyeHa NOCTOAHHAsA BO3MOXHOCTb OTMEHbI 9KCTPEHHOW OTAA4YM C MOCTUKA HE3aBUCUMO
OT MecTa akTMBauum cpabaTtbiBaHMA 1 6€3 BMeLlaTenbLcTBa onepatopa Ha paboyen nanybe.

6.6.3.2.5 Cpeactea n cucteMbl KOHTPONA AN 3KCTPEHHOro/aBapmMinHOro UCnonb30BaHNs
AOJSMKHbI ObITb 3aLLMLLEHbI OT CRyYaHOro UCNONb30BaHMS.

6.6.3.2.6 MHAukaTopbl UCTOYHMKOB MUTaAHUS W/MAW YPOBHW [aBreHusi, CBS3aHHble CO
wtatHoM paboTon CUCTEMbI IKCTPEHHOW OTAauM, AOSMKHbI OblTb YyKasaHbl Ha MOCTUKE.
ABapuiiHas curHanmMsaumsl BKMOYAETCs aBTOMATU4YEeCKW, €ecnv  Kakon-nmbo napameTp
BbIXOOMT 3a npeernbl NOSHOM NPUroAHOCTM K 3KCNIyaTaunm CUCTEMbI 3KCTPEHHOW OTAauu.

6.6.3.2.7 B Tex cnyyasx, Korga 31O NPakTU4ECKM BO3MOXHO, ynpaBreHwe CUCTeEMOK
9KCTPEHHOW OTAA4Yn [OMKHO obecneynmBaTbCA C WUCMONb30BAHMEM MPOBOAHBLIX KaHaroB
ynpaBneHns, NonHOCTbI0 HE3aBUCUMbIX OT NPOrpaMMmUPyeEMbIX SMNEKTPOHHBLIX CUCTEM.

6.6.3.2.8 KomnbloTepHblE CUCTEMbI, KOTOpble YNpaBndAlT WM MOryT BNMATbL Ha
yrnpaBneHne cuctemMammn I3KCTPEHHOW OThaun, AOSMKHbI COOTBETCTBOBATb TpeboBaHWsM
pasa. 7 yactm XV «ABTOMatM3auusi» K MporpammMumpyemMbliM 3fEKTPOHHbIM CUCTEMaM
KaTeropuu lll.

6.6.3.2.9 KOMNOHEeHTbI, cTpaTerndeckn BakHble ONA 6e30Tka3HoOM paboTbl CUCTEMBI
9KCTPEHHOWN OTAAYM, OOIPKHbI ObITh MAEHTUPULNPOBAHbBI M3rOTOBUTENEM.

6.6.4 TpeboBaHus K ncnbitaHusaM. O6Lme NONOXEHNS.

6.6.4.1 [Ons Kaxgonm CUCTEMbl 3KCTPEHHOW OT4aynm WMNn ee Tuna TexHW4eckue
TpeboBaHusa B 6.6.3.1 AOMKHbI BbITb NPOBEPEHbI NMMOO Ha 3aBOAAX-U3rOTOBUTENAX, NMNMBO B
pamkax BBoga BykcupHou nebenku B aKcnnyaTtaumio nocne ee yctaHoBku Ha 6opty. Korga
NPOBEPKa WUCKITIOYUTENBHO MyTEM MUCMbITaHMS HeuenecoobpasHa (Hanpumep, No nNpuyvHe
cobniogeHnss TpeboBaHMI OXpaHbl Tpyda WM NPOMbILNIEHHON ©Ge30nacHOCTW), UCMbITaHue
MOXeT co4veTaTbCsd C OCBMAETENbLCTBOBAHMEM, aHanu3oM unn AeMOHCTpaumen nocne
cornacosaHus ¢ Peructpom.

6.6.4.2 TexHnyeckne XapakTepUCTUKU W WHCTPYKUMM MO 3Kchnyatauum CcucTeMmbl
9KCTPEHHOWN OTAa4M AOIMKHbI ObiTb BbiNyLLEHbl 3aBOAOM-U3roTOBUTENEM B BUAE LOKYMEHTOB U
ObITb AOCTYMHbIMW Ha BOPTY CyaAHa, Ha KOTOPOM yCcTaHoBneHa nebeaka.
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6.6.4.3 WHCTpyKUMM NO NPOBEAEHUMIO OCBUOETENIbCTBOBAHUMN CUCTEMbI 3KCTPEHHOW
oTAaum Tpoca bykcupHon nebegkun AomKHbI ObiTh BbiNyLEHbl 3aBOAOM-U3roTOBUTENEM B BUAE
AOKYMEHTOB, cornacoBaHbl Permctpom m 6biTb AOCTYMHbIMM Ha GOpPTY cygHa, Ha KOTOPOM
yCcTaHoBrneHa nebegka.

6.6.4.4 [lpn HeoOxoaMmocTU AN MNPOBEOEHUA EeXErogHoro OCBMAETENbCTBOBAHUSA
nebenkn Ha nanybe JoMKHbI ObITb NPEaYCMOTPEHbI ONOPHbIE MYHKTbI HAAIEeXaLlero pasmepa.

6.6.45 C yyetoM 6.6.4.1 CUCTEMbI SKCTPEHHOW OTAAYN [OOSKHbI MNPOXO4UTb
OCBMAETENbCTBOBAHME WHCMEKTOPOM Ha 3aBOAAX-U3rOTOBUTEMSIX Ha COOTBETCTBUE
YTBEPXKOEHHON OOKyMEHTauum npu npueMoudHbIX UCMbITaHUsX B cooTeeTcTBuM ¢ 5.10.5
yactun IV «TexHudeckoe HabnwaeHne 3a M3roToBneHnem usgenuiny NpaBun TEXHUYECKOro
HabngeHnsa 3a NOCTPOMKOM CyAOB M U3rOTOBIIEHMEM MaTeEpUarnoB W M3genun ans cydaos.
WcnbiTaHns Ha OGopTy cygHa [JOSMKHblI Npou3BoauTbea B cooTBetctBuM C¢  3.3.4.3.7
PykoBogcTBa no TexHM4YeckoMmy HabniogeHno 3a NOCTPOMKON CyA0B.
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7 NPUBOAObI TMAPABJIMYECKUE

7.1 OBLUME NOJIOXKEHUA

7.1.1 He ponyckaeTtca coeguMHeHMe cucTem TpyboOnNpoBOOOB TIMApPaBANYECKMX
pyneBbIX MalUMH U CUITOBOMN cUCTEMbI ragpasnmyecknx BPLU ¢ gpyrmmu rmgpaBnnyeckumm
cuctemamu.

He ponyckaeTca coeguHeHne TpyOONpPOBOAOB CUCTEM TMAPaBNYECKUX NPUBOAOB
3aKPbITUN MaLUMHHO-KOTESbHbLIX LWWaxXT C APYrMMn rmapaBnnyecknmm cuctemamu.

Ha naccaxupckux cygax W cygax cneuuanbHOro HasHayeHuss He [onyckaeTcs
coefvHeHne cnctem TpybonpoBOA4OB CKOMb3ALWMX BOAOHENPOHMLAEMbIX ABEPEN C MPUBOAOM
OT UCTOYHMKA SHEPrUU C APYrMMn rmgpaBnuyecknmm cucteMmamu.

7.1.2 Ecnn Tpy6onpoBog, o6cnyKuBatoLnin rmapaBimyeckne SKopHble MeXaHU3Mbl,
coefvHeH ¢ TpybonpoBogamun Apyrnx rufpaBindeckUX CUCTEM, OH AOSMKEH 06CnyXnBaTbCca
ABYMS HE3aBUCMMbIMM HACOCHbLIMUW arperatamMmu, KaXablin 3 KOTOPbIX JOIMKeH obecnevmBaTtb
paboTy AKOPHOro yCTPOWCTBa C HOMUHANbHBIM TAFOBbLIM YCUITMEM Y HOMUHANBHOW CKOPOCTbIO
BblOMpaHNS SKOpEN.

7.1.3 MoBpexaeHne rmMapaBnNYEecKOW CUCTEMbl He [OOIMKHO NpuBOAUTb K
NMOBPEXAEHUI0 MEXaHU3Ma UK YCTPOWCTRA.
7.1.4 Ncnonb3yemble B ruapaBnmMyecknx cucteMax XXuOKocTu OOMKHbI BbiGupaTbes

C ydeTOM TemnepaTypHbiX YCMOBUIA, KOTOPble MOryT BO3HMKHYTb B 3KChnyaTauuu (CMm.
Tabn. 2.3.1-2 yactn VIl «MexaHun4eckne ycTtaHOBKNY).

7.1.5 Ha naccaxunpckux cygax n cygax cneumanbHOro HasHavyeHms rmgpasnnyeckmne
CUCTEMbI CKOMb3SALWKNX BOOOHENPOHULAEMbIX OBEPEN C NPUBOOOM OT UCTOUHUKA 3HEeprum
MOryT ObITb LeHTpann3oBaHHbIMU NIMGO HE3AaBMCMMbIMU L1151 KaX40N ABEPMU.

LleHTpanu3oBaHHble cucTeMbl AOSMKHbI BbiTb CHabXeHbl aBapuHO-NpeaynpeanTensHON
CUrHanm3aumen o HU3KOM YPOBHE MMAPAaBNNYECKON XMOKOCTU B OOCNYXMBAOLLMX CUCTEMY
pesepByapax U O HA3KOM JaBNeHUU rasa B rmapaBnuyecknx akkymynatopax. [JonyckaroTcs
apyrne apdeKkTMBHbIE CpeacTBa KOHTPONSA MNOTepb 3anaca 3Hepruv B rMapaBiNYeCcKUX
akKymynaTopax. YKasaHHble CUCTEeMbl aBapUWHO-NpeaynpeanTenbHOW  CUrHanmsaumu
OOJTKHbI ObITb 3BYKOBBIMU 1 BU3YarnbHbIMWU 1 PacrofnoXKeHbl B NOCTY ynpaBrneHnsa Ha X040BOM
MOCTMKE.

KOHCTPYKUMSI LEeHTpanmM3oBaHHbIX CUCTEM [OIDKHA CBOAUTb K MUHUMYMY BEPOSATHOCTb
oTKa3sa B paboTte 6onee 4em O4HOM ABEPU B Criyvae NOBpeXAeHNa O4HOM 13 YacTen CUCTEMBI.

HesaBucumble rmgpasnuyeckune cUCTeMbI ans Kaxkgon CKOMb3siLLen
BOAOHENPOHMLIAEMOW ABEPUN OOSMKHbI ObiTb CHaGXXeHbl pacnonoXeHHOW B NOCTY ynpaBreHus
Ha XOO4OBOM MOCTUKE rpynnoBOW aBapuHO-NpenynpeanTesibHOM curHanmsaumen o HU3KOM
OaBneHun rasa unu gpyrmmmn aekTMBHbIMU CpeaCcTBaMM KOHTPONSA NOTEPM 3anaca aHepruu
B rMAPaBNUYECKMX aKKymynaTopax. B kaxgom MecTHOM NoCTy ynpaBreHust OofmkHa ObiTb
npeaycMoTpeHa NHAMKauua notTepm 3anaca aHeprum.

Kpome TOro, rugpaBnmnyeckme CUCTEMbI CKOMb3ALMX BOAOHENPOHMLAEMbIX OBepen C
NpMBOAOM OT UCTOYHMKA 3HEPrMM Ha MNacCaXupCKMX Ccydax W cygax cneumanbHOro
Ha3HayYeHns JOSMKHbI OTBeYaTb TpeboBaHmam 7.12.5.7 yactu Il «YcTponcTea, obopyaoBaHue
N cHabXeHuney.
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7.2 MPOBEPKA NMPOYHOCTHU

7.2.1 HeTtanu rmngpaBnuyecknx MexaHU3MOB, HaxoZsdlwunecss B MOTOKE CUIOBbIX
NMHWIA, OOIMKHbI ObITb MPOBEPEHbI HA NPOYHOCTL NPU OENCTBUMN YCUIUIN, COOTBETCTBYHOLLNX
paboyeMy [aBneHuIO; NpyY 3TOM MNpPUBEOEHHbIE HanpsKeHus B AdeTansx He OOSMKHbI
npesbiwaTh 0,4 Npegena Teky4decTn matepuana getanu.

7.2.2 B cnyyasax, npegycMoTpeHHbix B 6.2.4.1, 6.3.3.2 1 6.4.2, pormkHa ObiTb
npovsBeeHa npoBepka NPOYHOCTU AeTanen npu OEeNCTBMM YCUNUKA, COOTBETCTBYHOLLMX
OaBNEHUI0 OTKPbITUA NPedoXpaHUTErNbHbLIX KNamnaHoB; Npu 3TOM NPUBEAEHHbIE HANPSXKeHUs
B JeTansax He AoMmkHbI npeBbiwaTh 0,95 npegena TekydyecTn matepvana getanu.

7.2.3 TpybonpoBogbl M apmaTypa rMapaBfMYECKMX CUCTEM AOSHKHbI OTBEYaTb
TpeboBaHusm pasg. 2, 4 n 5 yactu VIl «Cuctembl 1 TpybonpoBoabi».
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7.3 NPEQOXPAHUTENbHBLIE U APYTUE YCTPOUCTBA

7.3.1 M'mppasnuyeckue MeXaHN3MbI OOSTXKHbI ObITb 3alMLLEHbI
npeaoxpaHnTernbHbIMM KnanaHamu, gaBneHne cpabaTbiBaHUSA KOTOPbIX LAOMKHO ObiTb He
Oonee 1.1 MaKcUMarbHOro pacyeTHOro JaBneHus, Kpome cnyvaes,
npenycMoTpeHHbIX 6.2.4.1 n 6.4.2.

7.3.2 Pabouas »xnmgkocTb OT NpeaoxXpaHUTENbHOro KrnanaHa AofmkKHa OTBOAMTLCS B
CnBHOM Tpy6OMNpPOBOA UMW B CAIMBHYIO LIUCTEPHY.

7.3.3 [omkHbl ObITb NPeayCMOTPEHbI YCTPOMCTBA ANS MOMHOro yaaneHns Bo3gyxa

npwv 3anofiHeHnn mexaHnama n TpydonpoBoaa paboyen XXnaKoCTblo, a Takke A58 NONOMHEHUS
ee yTeyek u cnycka.

7.3.4 B rmgpaBnuyecknx cuctemax OOSMKHbl OblTb NpeaycMoTpeHbl uUnbTpbI
Heo6xoaMMON NPOMYCKHON CNOCOBHOCTU N YNCTOTbI PUnbTpaumm paboyen XMoKoCTu.

Y NOCTOSHHO AEWCTBYIOLMX rMapasnuyecknx cuctem (y rnapaBnuyecknx pyrneBbiX
NPUBOAOB, rMApPaBNUYecKnX MydpT M T.Nn.) OomkHa OblTb NpedyCMOTpeHa BO3MOXHOCTb
O4YUCTKN PUnbTPOB 6e3 NpekpaleHns PyHKLNOHNPOBAHNSA CUCTEMDBI.

7.3.5 MacnsiHble ynnoTHEHUsI MexXay HenoABWKHbIMU YacTaMn, obpasytolme 4acTb
BHELLHEN rpaHunLbl AaBEHWs], AOIMKHbI ObITb TMNA «MeTasn No MeTanny».

MacnsiHble yNnoTHEHNa Mexay NOABWKHBIMK YacTamu, obpasylwme 4YacTb BHELLHEN
rpaHvubl OaBneHus, AOOMKHbl ObiTb NpoaybnupoBaHbl Tak, 4YTOObI NOMOMKa OOHOrO
YNNOTHEHUSA He BbiBeSia U3 CTPOS UCMONMHUTESbHBIA MEXaHMU3M.

MpMeHeHne anbTepHaTMBHLIX YCTPOWCTB, OOecneyvMBalonX PaBHOLEHHYH 3aluTy
OT NpoTeYeK, AOIMKHO ObITb cornacoBaHo ¢ Perncrpom.

7.3.6 Wrokn rngpaeBnmyecknx paboyumx UMAMHAPOB, MNOABEPXKEHHbIE CUIbHOMY
BO34ENCTBUIO MbIfIN M Y KOTOPbIX HE MUCKMOYEeHa BO3MOXHOCTb 06n1eaeHeHns1, A0IMKHbI BbITb
3alUULLEHbI OT 3TUX BO3OENCTBUN.

7.3.7 MmapaenuyeckMe MexaHu3Mbl OOSMKHbI ObiTb 060pyaoBaHbl HEOOXO4MMbIMM
npubopamu Ans KOHTPons 3a Ux paboToun.
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8 TFA3OTYPBUHHbLIE OABUTATENN

8.1 OBLUME NMOJNTOXXEHUA

8.1.1 TpeboBaHua HaACTOSILLEro pasdena pacrnpoCTPaHSOTCA Ha [MaBHble U
BCnomoraternbHble cydoBble ra3oTypouHHble asuratenu (I'TA) mowHocTeio 100 kBT 1 Gonee.
PacnpocTtpaHeHne atux TpeboBaHuin Ha [T mowHocTbio MeHee 100 kBT npounsBoanTcs B
ob6beme, cornacoBaHHOM ¢ Pernctpom, ¢ yuetom HasHadeHus T/,

TpeboBaHUs pacnpoCTpaHSTCA HA KOHBEPTUPOBAHHbBIE aBMALMOHHbBIE, KOpabesbHbIE U
cTaumoHapHble 'L npn Nx NPUMEHEHUN HAa MOPCKMX CyAax.

O6nacTtb npumeHeHust [T, Ha KOTOpbIE PacnpPOCTPaHATCA HacTosILLMe TpeboBaHus:

BOOOM3MELLaOLWME Cyaa;

BbICOKOCKOPOCTHbIe cyaa (BCC);

cyda ¢ AMHaMuyeckuM npuHumMnom nogaepxadus (CAMM),

a Takke nnaey4dne OypoBbie ycTtaHoBkM (MBY) n Mopckme ctaumoHapHble nnatdopMmbl
(MCI).

8.1.2 PacyeTHass MOLLHOCTb OTHOCUTCS K pacyeTHbIM YCNOBMAM, TO €CTb K
onpeaeneHHbIM 3Ha4YeHUAM TemnepaTypbl HAPY>KHOrO BO34yXa M BOAbI, BIaXXHOCTM BO34yXa,
aTMOCEPHOro AaBfieHNss M COMPOTMBIIEHMS HA BCacCbiBaHMM W BbIMYCKE, MPUHATBIM MpU
npoektnposanum M.

PekomeHayeTcs npyHMMaTh 3a pac4eTHbIE YCNOBUA CneayoLmne 3Ha4eHnsl napameTpoB:

Temneparypa Bosgyxa Ha Bxoge B ' TL, °C — +15;

OTHOCUTENbHAas BIAXXHOCTb BO3ayxa, % — 60;

OasneHue Bosayxa, klMa — 100.

8.1.3 Ha cypax HeorpaHM4YeHHOro paroHa nnaBaHUA HeoOGXOAMMO MPUMEHEHNE He
MeHee AByx rnaBHbiX [T ¢ obecrneyeHnem BO3MOXHOCTM Xo4a cygHa npwu paboTe ogHOro
rTao.

Mpn npumeHeHun opgHoro [T HeobGxooMMOCTb MMM OTCYTCTBME HEOBXOAMMOCTM
pe3epBHOro ycTponcTtea, obecneumBarollero xo cygHa [[OrmkHa ObiTb cormacoBaHa C
Pernctpom ¢ y4eTom 0COBEHHOCTEN KOHCTPYKLMN U Ha3HaYeHUs CyaHa.

8.1.4 MO ¢ NpoMeXyToYHbIM OXMaXaeHnemMm BO3gyxa Mpu MOfHOM npekpallieHum
nogayn BOAbl B BO34yxooxnaguTenb AOMKEH pasBuBaTb MOLWHOCTb He MeHee 20 %
pacyeTHOMN.

8.1.5 MO ¢ peBepcrBHLIM YCTPONCTBOM LOMMKeH obecnevnBaTb peBepc C MOMHOro

nepegHero xoda Ha NoOnHbIN 3agHUA Xo4 U B obpaTtHoM HanpassieHun (cMm. 2.1.4 vactu VI
«MexaHunyeckne yCTaHOBKMY).

Honyckaetca yctaHoBka T, He umelowmMx peBepca, NPy HanmMyuum Ha CygHe WHbIX
CpeacTB 1 yCTPONCTB, obecneynsaroLLmx 3agH1IM Xoa,.

Mpn npumeHeHMn TypOUWHbI 3agHero xoda LOIPKHbl BbINOMNHATLCA TpeboBaHus 3.1.2
n 3.6.2, Npy UCMNoNb30BaHUK peBepc-peaykTopa — TpeboBaHms 4.1.1 HacTosLLEN YacTy, a B
cny4yae ucnonb3oBaHua BPLU — TpeboBaHua 6.5.5 yactu VIl «MexaHnyeckne yCTtaHOBKNY.

Mpn wuncnonb3oBaHMM CKaTOro BO34yxa [ANS CUCTEM peBepca 3anac ero AOoJShKeH
obecneynBaTb He MeHee 25 nepeknagok opraHoB peBepca, NPy 3TOM MOMNOSIHEHME 3anacoB
ckKaToro BO34yXa [OOMMKHO OCYLLECTBAATbCS aBTOMATMYECKM HEe MeHee 4eM OT OBYyX
WMCTOYHUKOB CXKaToro Bo3ayxa.

3anpellaetcs MOAKMIOYEHME K CUCTEMAM CXaToro BO3[4yXa BbICOKOrO AaBlieHus,
obecneynBatoLm paboTy cuctem pesepca, Apyrux notpebutenen (3awmtsbl, JAY).

8.1.6 Pacuetamu n ucnbiTaHnamMm gosmkHa ObiTh fJokasaHa yctondmas pabota 'L
6e3 cpbiBa M nomMnaxa Ha BCEX BO3MOXHbIX 3JKCMyaTaUMOHHbIX pPexumax, BKroyas
MaHeBpEHHbIe, a Takke Npu JONYCTUMbLIX 3aHOCax NPOTOYHOM YacTu T 1 B Tponuyeckux
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ycrnoBusix (npu TemnepaType Bo3gyxa He MeHee 45 °C, OTHOCUTENbHOM BIAXHOCTU
Bo3ayxa 95 % npu 35 °C n temnepatype 3aboptHon Boabl 35 °C).

Habpochkl n cbpockl Harpy3km A0MmKHbI NPOM3BOAUTLCS CO CKOPOCTbIO, obecneymBatoLLen
ycTonumByto paboty komnpeccopos T[] Bo Bcem guanasoHe ero paboThl.

lMporpamma npoBepkn ycTomumBocTM paboTtbl [T gormkHa ObiTb B KaKAOM cryyae
cornacoaHa ¢ Peructpom; npu STOM npoBepka AOMMKHa MPOM3BOAUTBCH KakK Ha CTeHae
3aB0Oa-n3rotToBuTENS, Tak U nocne yctaHosku [ T[ Ha cygHe.

8.1.7 Bo Bcem amanasoHe pabounmx MYyCKOBbIX PEXMMOB He AOMKHO ObiTb 30H,
orpaHnymnBarowmnx paboty MO us-3a Bubpaumm. Hopmbel Bubpaunm He OOMKHbI NpeBbiwaTh
ponyctumeix pasg. 9 yactu VIl «MexaHuyeckne yCcTaHOBKUY.

8.1.8 Onsa 'TO cypos, neposbix knaccoB Arc6 — Arc9 u nepokonoB, OOMKHbI
BbINONHATbCA TpeboBaHua 2.1.2 yactm VIl «MexaHudeckme yCTaHOBKW»; €criv 3To
HEBLINOMHMMO, Harpy3ku Ha y3nbl, nepegarowme MOLWHOCTb OT T K ABMXUTENO, OOMKHbI
cornacosbiBaTbCA ¢ Peructpom.

8.1.9 B kadecTBe nycKkoBOro yCTpoWUCTBa OOMMKHbI MPUMEHATBLCA 3MeKTpoaBuraTenu
nepemMeHHoOro Toka. Wcnonb3oBaHWe anekTpoaBuraTenen MnOCTOSHHOMO ToKa, a Takke
MyCKOBbIX YCTPOWCTB APYrMX TUNOB AOMKHO ObITb cornacosaHo ¢ Pernctpom.

lMyckoBoe ycTponctBo kaxgoro [T OOMKHO MMETb BO3MOXHOCTb MNPUBOOUTLCA B
OencTBme He MeHee YeM OT ABYX UCTOYHUKOB aHeprun. Nepexos ¢ 0gHOro UCTOYHMKA SHEPrnn
Ha gpyron anga 3anycka ['T[ gomkeH npou3BoauTbCst 3a Bpems He Gonee 60 c. [Onsa
BbICOKOCKOPOCTHbIX cygoB (BCC) u cynooB ¢ AMHAMMYECKUMM NPUHUMNAMU NOAOEpPXKaHUS
(CAOrn) gponyckaetca NMTaHMe OT OAHOro NCTOYHMKA SHEPIUN.

HomkHa ObiTb obecnedeHa BO3MOXHOCTb MPOM3BOACTBA HE MEHee 4eTblpex
nocnegoBartenbHbix 3anyckos ['TH. [omkHa obecneunBaTbCa BO3MOXHOCTL 3anycka T oo
MOSIHOM OCTaHOBKM poTOopa, NPUBOAMMOrO NMYyCKOBbIM YCTPOWCTBOM.

8.1.10 Mpu ucnonb3oBaHum B [T TOMNMB C npucagkamu, OatOLUMWN OTIIOXEHUS
NMPOAYKTOB CropaHus Ha nonatkax TypOwH, OOMKHbl OblTb NPEAyCMOTPEHbl CUCTEMbI W
cpedctBa ANl OYUCTKM  MPOTOYHOM 4YacTu TypbuH ©e3 octaHoekm [T[. [DormkHa
npeaycMaTpmBaTbCs CUCTEMA NPOMbIBKM OCTAHOBMEHHOro 'L AN O4YUCTKM OTNOXEHUI Ha
nonartkax TypObuH 1 CONeBbIX OTIOXEHUIN Ha fionaTkax KOMNPECCOPOB.

Ouunctky n npombiery T BCC n CAMNIM gonyckaeTcs nponsBognTb B MOPTY C MOMOLLbIO
OeperoBbIX YCTPONCTB.

Ounctka MM npombiBKA MPOTOYHOM YacTU OOSMKHbI obecneymBaTb BOCCTAHOBMEHWE
xapaktepuctuk 'T. Cpeactsa o4MCTKM (MPOMbIBKM) HE AOMKHbI OKa3biBaTb KOPPO3NOHHOIO
BO3JENCTBMA Ha nNPOTOYHY YacTtb [T u nNoOBEpXHOCTU YTUNM3ALUMOHHOINO KOTMa,
pacnonoxeHHoro 3a I'MA. OTxo4bl NPOMbIBKM AOMKHbI CMBATLCS B crneunanbHble LMCTEPHbI.

Motowee cpenctso nsg npombiBkn [T OOMKHO MMETb CaHUMTapHoe ofobpeHue K
NPYMEHEHMIO HA MOPCKUX Cyaax.

8.1.11 BosgyxosabopHble ycTtponctBa [T  gomkHbl  ObiTb  0BOpygoBaHbI
dunbTpylOWMMKM  yCTpoONCTBaMK, NpeaoTBpallalowMMy  OnacHble  Ans  HOpMarnbHOW
akcnnyatauum [T ckopoCTM 3aHOCa MNPOTOYHbLIX YacTen KomnpeccopoB. [lpoBepka
3(PPEKTUBHOCTU DPUIBLTPYIOLLMX YCTPOUCTB AOSPKHA COBMeELLaTbCs C npuemMocaaTouHbIMK
NCNbITaHNAMU CyaHa.

PasmelleHne npuvemMHoOn 4actu BO3Qyx03abOpHOro YCTPOMCTBA AOMMKHO WCKMOYaTb
nonagaHue B KOMMPEeCCop BOAbl, NAPOB BbIMYCKHbIX ra30B M BbIOPOCOB M3 BEHTUNATOPOB.
Heobxoammo npegycMoTpeTh Mepbl, He gonyckarLne obnegeHeHns BCacbiBalOLLEro TpakTa,
€CNnKn No YCNoBmUAM aKCnyaTaumm CygHa CyLecTBYET ONacHOCTb 0bneaeHeHus.

HorxkeH ObITb NpeaycMoTpeH pesepsHbin npueM 60 % Bo3agyxa Ha cnyyvan obnegeHeHus
BO34yx03abopHOro TpakTa.

Mepbl npotnB obnegeHeHns uM pesepBHbIN nNpuem Bosgyxa ana BCC w CAOMM no
cornacoBaHuto ¢ Pernctpom gonyckaeTtcst He npegycMaTpuBaTthb.
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Bosgyxo3abopHoe yCTPOMCTBO He [AO/MKHO Bbi3blBaTb 3aBUXPEHWE Ha BXode B
KOMMpeccop, NPUBOASILLEE K CHUKEHWUIO €ro YCTONYMBOWN paboTbl Ha BCeX AKCMyaTaLMOHHbIX
pexunmax.

Cuctembl gpeHaxen n3 BO3QyX03abOpPHLIX YCTPOWCTB OOIMKHbI OblTb 000pYyOOBaHbI
rmgposaTBopamu.

HormkHbl 6bITb NpeaycMoTpeHbl BbICTPOAENCTBYOLWME NPUCNOCOONEeHNa ANs 3aKpbITUA
Bo3ayxo3abopa.

8.1.12 Cucrtembl BblNycka rasoB [AODKHbl WMMETb YCTPOMCTBA 3aKpblTus C
ANCTaHUMOHHBbIM MPMBOAOM ANSA UCKIIOYEHMS LMPKYNALmMM ra3a n Bo3ayxa vyepes [T kak npu
noxape, Tak 1 BO BPEMsI CTOSIHKM.

Ecnn oamH BO3gyxosog unv BbIXITONHOWM TpybonpoBoa yCTaHOBMNEH Ha ABa n bonee
aBuratensi, Heob6xoauUMO MCKIIYNTE LIMPKYINAUMI0O BO34yXa M rasa yepes HepaboTatowmm
aBuraTens.

8.1.13 LaxTbl 3a6opa BO3gyxa 1 BbiMycka rasa, TONSIMBHbIE, OXNaXKaarowme 1 gpyrme
Tpy6onpoBoAbl OOMKHbI NPUCOEONHATLCA K ABUraTtento Tak, 4Tobbl He nepegaBaTb K MeCTy
NPUCOEANHEHMNS YCUIUIA NPU PaCLUNPEHUMN.

TpybonpoBoabl OOMKHbI BbliAEepXNBaTb YPOBHU BUBpaUMK, BbidblBaeMble paboTarowmm
rTa.

8.1.14 B BosgyxoBogax M WwaxTax And nofsoda Bo3dyxa K KOMMpeccopy Bce
BHYTPEHHWE AeTanu A0KHbI U3roTOBMASITLCA U3 KOPPO3MOHHOCTOMKMX MaTepuanoB. Pasmepbl
aeTtanen n Kkpenexa AOMKHbl UCKMoYaTb BO3MOXHOCTb MX MPOXOAa Yepe3 3alUTHbIE CeTKU
nepea komnpeccopom. Becb kpenex BHYTpU JOMKeH cTtonopuTbes. LWaxTel n Bo3gyxoBoabl
OOMMKHbI obecneyvmBaTb BO3MOXHOCTb MEPUOANYECKOrO KOHTPOSS COCTOSHUSA BHYTPEHHMX
NOBEPXHOCTEN.

8.1.15 Bce Typ6okomnpeccopbl 1 cMnoBble TYPOWHbBI AOMKHBI UMETL YCTPONCTBA A5
nposopaymBaHus. [lomkHa 6biTb NpegycmMoTpeHa 6roknpoBKa BanonoBOpOTHOIO yCTPONCTBA
C nyckoBbIM ycTponcTBom T unm aBToMaTmyeckoe OTKNIOYEHNE.

Ha ObicTpo oTkMo4aeMbix MydTax [ormkHa ObiTb nNpedycmMoTpeHa OnoknpoBka,
ucknovatowasn nyck 'O npu oTKNOYEeHHOM peayKTope.

8.1.16 [T ana npuBoda aBapuUMHOrO reHepaTtopa W MOXAapHOro Hacoca AO0SIKEH
UMeTb aBTOHOMHbIE LUCTEPHbI TOMMMBA, CMAa3KW U OXNaXAeHUs. ABTOMaTUYECKMI 3anycK
AoIKeH 6bITb NpoaybnnpoBaH pyYHbIM C MECTHOMO NOCTa ynpaBneHus.

8.1.17 [omkHa ObITb NpeaycMoTpeHa BO3MOXHOCTb BbINOSIHEHWUS Nepen KaxabiM
nyckom 'TL «xonogHoro 3anycka» (NIOXHOro nycka 6e3 nogayv Tonnuea) Ansa yganeHus
octaswerocs B [ T[] xunakoro Tonnuea (Mnv rasa npyu paboTe Ha rase) OT Heyga4HOro 3anycka
UNKn n3-3a NpoTeYeK ToNMBa B KAMepPY CropaHusl Npu CTOSIHKE B FOTOBHOCTMW.

MpoaomMKNTENBHOCTL N KONTMYECTBO «XOSOAHbIX 3anyCKOBY AOIMKHO 0b6ecneymTb NoHYy
BeHTUnAuuio ' oT HecropesLero Tonnmea (rasa).

8.1.18 [ns npegynpexaeHus nonagaHus nNapoB Macnia B OKpyXaloLwyt cpeny
MacnsiHble CUCTEeMbl JOSMKHbI BbITb 060pYyaOBaHbI cneunanbHbIMKU MacnooTAENUTENAMM CO
cbpocom BO3ayxa B LLAXTY BblNyCKa OTXOAALLMX ra3oB (Ha cpes3 ra3ooTBoAa).

8.1.19 Kaxgbw 'L gosmkeH ObITb 3aKPbIT LUYMO- U TEMSIOM30NIUPYHOLLNM KOXXYXOM.
[MpOCTPaHCTBO BHYTPM KOXyXa AOSMKHO MPOAYBaTbCA cneunanbHbIM BEHTUNSTOPOM MM 3a
CYEeT IKEKLUWN BbINMYCKHbIX ra3oB. TemnepaTypa Ha BHELUHEN MOBEPXHOCTU KOXyXa OOJDKHA
oTBeYaTb CaHUTapHbIM HopMam. Mpu 3TOM OOMKHbI OblITb 06ecnevYeHbl A0CTYN K OCHOBHbIM
cOOpHbIM eauHULAM W geTanam Ans obcnyXuBaHMS B 3KCMnyaTauum, a Takke OCMOTP
NPOTOYHOM YacTn TypObUH, KOMNPECCOPOB M KAaMep CropaHMs IHAOCKONaMM.

[na obecnevyeHnsa caHuTapHbIX TpeboBaHMI MO YPOBHIO LWyMa B MaLUMHHOM OTAENEeHUN
AOJIMKHO BbITb MPegyCMOTPEHO rMyLLEeHNe LWyMa Ha Bxode Bo3ayxa v Bbixoage rasa 3 'L,

8.1.20 Kaxgbim [T [OmKeH WMETb CUCTEMY MNOXAPOTYLUEHUS, aBTOHOMHYHO
OT CUCTEMbI NOXAPOTYLIEHNA MALUMHHOIO oTaenenus. MNpu HanMuum Ha CyaHe HEeCKOMbKUX
MO pomkHa O6bITb NpegycMoTpeHa BO3MOXHOCTb MOAAYM OrHeTyllallero BelecTBa
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OT MpoTuBomnoXapHon cuctembl ogHoro [T k Agpyromy. KomuyecTtBo oOrHetyllailero
BELeCTBa B CUCTEME MNOXAPOTYLUEHNSI AOMKHO ObiTb paccyYnTaHO U3 YCNoBUS 3anOfHEHUs
BHYTpeHHero obbema kaxgoro ' n Haxoasweroca 3a HUM YTURIM3aUWMOHHOro KoTna (npwu
ero Hanwuumn). [T pomkeH ObiTb oGOpyaoBaH [OBYMSA U3BELLATENAMU MOXAPHOW
curHanusaumm — TemnepaTtypbl cpefbl MOA4 LYMO- WU TEMMOU3OSNUPYIOLLUM  KOXYXOM WU
BbINYCKHbIX rasos 3a [ T[.

8.1.21  TpybonpoBoabl TOoMNMMBA W Macna MAOMMKHblI OblTb PACNONOXEHbl UMK
obopygoBaHbl Tak, 4TOObI Mpu paspbiBe TpybonpoeogoB Obina MCKNOYEeHa BO3MOXHOCTb
nonagaHusa npoTteyek Ha ropayme vyactum ['T[.

8.1.22  [lepe4veHb 3anacHbIX YacTen JOIMKEH ObITb COCTABNEH N3rOoTOBMUTENEM UCXOAS
13 onblTa 3KcnnyaTaumm AaHHOro Tuna arperarta.

8.1.23  [lpu KOHBEPTUPOBaHWUK ABUraTenemn Ans paboTbl B MOPCKUX YCNOBUAX OOSMKHbI
ObITb NPOBEAEHbI cornacoBaHHble ¢ Pernctpom npoBepkun Ha obecneyeHne pecypca.
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8.2 POTOPbLIITTA

8.2.1 PacyeT Ha npo4HocTb poTopoB [T OOMKeH MpouM3BOAMTLCA ONS pexuma
MakcMMasibHON MOLUHOCTM W AN PEXUMOB, NMPU KOTOPbLIX HanpsKeHUs MoryT SOCTuratb
MakcMmarnbHOro 3HadeHusi. [lpoBepouHbii pacyeT TypOuHbI, Jalowen M30bITOYHYH
MOLLIHOCTb, MPOM3BOAUTCHA ANS 4acToTbl BpaweHus, Ha 20 % Bbllle HOMWHANbLHOW, ANd
OoCTanbHbIX POTOPOB NPOBEPOYHbLIN pacyeT NPoM3BOAMTCH AN1S YacToThbl BpaweHus, Ha 10 %
BblLLIE HOMWHASTLHOM.

8.2.2 Ona Bpawatowmxca getanen [T gomkeH ObiTb NpPou3BedEeH pacyeT Ha
YBENUYEHHbIN KPYTALWMA MOMEHT, cooTBeTCcTByloWwmMn pabote [TL npu Temnepatype
Hapy>XHOro Bosayxa, Ha 20 °C HmKe pacyeTHOMW.

8.2.3 PacueT Ha NpoYHOCTb BpaLlaloLMXcs geTanemn ra3oBbix TYypObuH 3agHero xoga
OOIDKEH MpPOM3BOOAMTLCS Ha MaKCUMarnbHbIA - KPYTALWMA  MOMEHT, COOTBETCTBYHOLLUN
3KCTPEHHOMY TOPMOXEHMUIO CyAHA C NPUMEHEHUEM «KOHTprasa.

8.2.4 Pac4yeT Ha Npo4YHOCTL Yy3noB, nepejawowmx mowHocte T ans npuBoga
Cy[OBbIX reHepaToOpOB TOKa, OOMMKEH NPON3BOAUTLCH MO KPYTALWEMY MOMEHTY ANA pexuma
KOPOTKOro 3aMblkaHWd, ecrnn B CUCTEME «ABUratenb — reHepatop» He NPUMEHSIOTCS
crneunanbHble MydTbl NPOCKanb3biBaHNUS.

8.2.5 Kputnyeckas 4yactoTa BpalleHUsi poTopa LOSMKHA OnpeaensTbCs C y4eToM
KoHconen n oreeyatb TpeboBaHuam 3.2.2. [1ns KOHCOSbHbIX POTOPOB HEOOXOAMM pacyeT
npeueccun n ONOSTHUTENbHbIX Harpy3oK OT MTMPOCKONUYECKOro MOMEHTA.

8.2.6 [ormkHbI BbINONHATLCS Takke TpeboBaHusa 3.2.3 — 3.2.5.

8.2.7 OnHammyeckne HanpskeHWsa B IionaTkax KoOMMpeccopoB, paboTawwmx B
KOPPO3MOHHOW cpefe, OOMKHbl OblTb onpefeneHbl dKCNepuMeHTanbHO npeanpusTuem-
N3roToBUTENEM Ha BCEX paboumx pexummax, BKoYas pexumsl 3anycka, u obnonatbiBaHue
OOJDKHO ObITb OTCTPOEHO OT onacHbIX dopm konebdaHni. 3anac nNo yCcTanoCcTHOM NPOYHOCTU
paboymx nonaTok AOMKeH ObITb HE MeHee 3 AN OCHOBHbIX PEXUMOB 1 2,5 — AN NPOXOAHbIX.
OTcTynneHue oT aToro TpeboBaHMa BO3MOXHO, ecnn usrotosutens T npuBegeT AaHHbIE O
HaOeXHOCTU NonaToK KOMMPEeCcCOpOB B KOPPO3MOHHOM cpefe npu MeHbLUMX 3anacax no
YCTanoCTHOW NPOYHOCTW.
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8.3 KOPMYCbI I'T
8.3.1 B koprnycax rasoBbix TypOuH U KOMNPECCOPOB AOMKHbI OblTb NPeayCMOTPEHbI

creumnanbHble FYKM UM OTBEPCTUSA AN OCMOTpa fonaToyHoro annaparta, a camu T[4
OOJDKHbI CHabXaTbCs cneuunanbHbIMK NpubopamMmm A4ns ocmoTpa (3HgoCcKonamm).

8.3.2 Ecnu B I'T[] ncnonb3yoTcs NOAWMNHUKN CKONbXeHust, kopnyc [T gormkeH
oTBe4aTtb TpeboBaHusam 3.3.7.
8.3.3 Mpy NpMeHeHnUn BHYTPEHHEN N30NSALUK KOopryca ra3oBon TypOUHbI SOMKHO

ObITb 06ecnevYeHo HagexXHoe ee KpenneHne 1 NoKpbITUE KOXyXamMu, UCKNoYaloLwee MecTHoe
OrofieHne NOBEPXHOCTM Kopryca 1 nonagaHne n3onsumm B NPOTOYHYHO YacTb.

8.3.4 KoHCTpyKUMst MacnsHbIX YNAOTHEHUA OOSMKHA UCKMoYaTh NonagaHve macna u
MacnsiHbIX MapoB B MPOTOYHYK YacTb TYpOMH M KOMMPEeccopoB, a Takke BblIOpoCc Macna u
napoB Hapyxy.

8.35 Kaxabi T 0omkeH nMeTb ApeHaXKHble OTBEPCTUS B HUXKHEN TOYKE Kopnyca.
[peHaxHble 0TBEPCTUS AOMKHbI MMETb CINUBbI Yepe3 OTKPbITble BOPOHKN, COEANHEHHbIE C
uMcTepHammn nporteyek, Ans udbexaHust 3atonnenus [T npu nepenonHeHUn UUCTEpPH
NpOTEYeEK.

8.3.6 Kopnycbl 1 KOXyxu OOMmKHbI obecrneunBatb HernpobuBaeMocTb Npu obpbiBe
pabouyen nonaTku.
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8.4 NOAWNNMHUKN TTA

84.1 MoawmnHmkmn ckonbxenus 'L gomkHbl oTBeYaTb TpeboBaHuam 3.4.

8.4.2 Ona cyposbix [T Bcex TMNOB paspellaeTcs nNpuUMeHeHue NOALUUMHUKOB
KayeHus.

8.4.3 Ha kaxgom cnueBe cmasodHoro Macrna u3 onop [T [omkHbl ObiTb
YCTaHOBIMEHbI CUrHaNM3aTopPbl HANMYUA CTPYXXKU U AaTyMKu TemnepaTypbl Macna.

8.4.4 MpMmeHeHne BHYTPEHHMX MOALLMMHUKOB Ha TPEXOMOPHbIX Banax LOMMKHO OblTb
TexHu4eckn o6oCHOBaHO u corniacoBaHo ¢ Pernctpom.

8.4.5 Jliobas octaHoeka (T[] He AomMKHA NPUBOAUTL K NOBPEXAEHMIO NOALLWMHUKOB,

Ans 4Yero HeobxoguMmo npegycMoTpeTb Modady cmaskM npu octaHoBke [T m
aBTOMaTUYEeCKOE BKITHOYEHME CUCTEMbI MPOKPYTKN POTOPOB.
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8.5 KAMEPbI CTOPAHUA

85.1 Yctponctso kamep cropaHua [T pomkHo obecneuynBatb yaobHoe wmx
o6cnyxuBaHme M BO3MOXHOCTb 3aMeHbl (DOPCYHOK M XXapoBbiX TPyO B CyOOBbIX YCIOBUSAX.
dopcyHKM A0mMKHblI BbiTb B3anMmo3aMeHsieMbl ©6e3 3HAYMTENbHOW PEryriMpoOBKNM CUCTEMBI
nogauyv Tonnmea.

8.5.2 [ormkHa OblTb obecnevyeHa BO3MOXHOCTb OCMOTPa 3HAOCKONAMMU KapOBbIX
Tpyb Kamep cropaHusi 6e3 nx pasbopku.

8.5.3 [omkHO ObITb MCKNIOYEHO NonagaHne Tonnmea B Kamepbl cropanua [T npu
HepaboTatolem aBurarerne.

8.5.4 TonnueHble Tpy6ONpPoOBOAbLI BLICOKOrO AABMEHUNA U rMaBHble OPCYHKN OOITKHbI
ocBoboxgaTbCs OT TONMMBa MOCHEe OCTaHOBKM ABUratens wnuM npekpaweHns paboThbl
OPCYHKMN.

[MyckoBble TOMnMBHbIE TPYOONPOBOALI M NMYCKOBbIE (POPCYHKN OOIMKHBbI OCBOOOXAATLCA
OT TONSIMBA NOCEe NPeKpaLleHns pexmuma nycka.

OcBoboxgeHne OT TOMNMBaA OOJMKHO  OCYLUECTBMATbLCA MNyTeM aBTOMAaTUYECKOro
OTKPbITUS KNnanaHoB CrvBa Ha COOTBETCTBYOLLEM TpybonpoBoae.

8.5.5 MO pomkeH ObiTb 060pPYyAOBaH HE MEHee, YeEM OBYMSI BOCMIIAMEHUTENSIMM.
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8.6 TEMJIOOBMEHHbIE AMNMAPATbI

8.6.1 B TennoobmeHHbIx annapatax 'L (pereHepatopax M BO34yX0OXNaguTensx)
AomkHa OblTb NpedycMOTpeHa BO3MOXHOCTb OOHapyXeHus npoTedek UM MecTa
NOBPEXAEHHOro 3B€Ha C NOMOLLbIO ONPECCOBKM.

IMNoTHOCTL pereHepaTopa AOoSMKHA MPOBEPATHCA Kak Mo rasoBOW, Tak M No BO3A4YLUHOM
cTtopoHe. Cnocob 1 nopsagok obHapy>XeHUs NpoTeyek U MecT NOBPEXAEHHbIX ANIEMEHTOB, a
TakxKe BbIKMoYeHMe NocrnefHNX AOMKHbI BblTb N3NOXEHbI B crieuuanbHOM MHCTPYKLMM.

8.6.2 JomkHbl  OblTb  WCKIKOYEHbl OMAaCHble  PEe30HaHCHble  KonebaHus U
aBToKonebaHnsa anemMeHToB TennoobMeHHbIX annapaTos.
8.6.3 PereHepatop pomkeH O6biTb o6opydoBaH CUCTEMOM MOXAPOTYLIEHUA B

cooTBeTCTBMM C TpeboBaHmammu nyHkta 11 Ttabn. 3.1.2.1 vactn VI «[lpoTuBonoxapHas
3awmTar.

8.6.4 Bosayxooxnagutenu ' gormxkHbl otBeyaTb TpeboBaHuam 1.5.6.

8.6.5 Bosgyxooxnagntenu OOMKHbI AonyckaTb BO3MOXHOCTb OCMOTPA M YUCTKK
TPYOHbIX JOCOK, a Takke rmyleHns nobbix TpyOok 6e3 CHATUS KPbILLIEK.

8.6.6 Boasgyxooxnagutenu [OOMMKHblI MMETb YCTpPOMCTBA ANA  HENpepbiBHOMO
yOaneHus Briaru, Bbinagarollen n3 Bosagyxa npu padore N'MO.

8.6.7 TennoobmeHHbIe annapaTtbl AOIMKHbI TAKKe OTBeYaTb TpeboBaHuAM pa3sg. 1, 2

n 6 vactm X «KoTtnbl, TennoobMeHHble annapatbl W CcOCyabl MO4 AaBliEHUEMY,
3a ucknroveHunem 6.3.1 — 6.3.4, 6.3.6.
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8.7 YNPABJIEHUE, 3ALLUTA U PEFYNIMUPOBAHUE

8.7.1 MaeHbn T pormkeH 6biTb 0GOpyooBaH CUCTEMOW aBTOMAaTMYECKOrO
perynupoBaHus N ANCTaHLUMOHHOIO ynpaBneHusi, obecnevmBaioLLen:

.1 3apgaHue Tpebyemoro pexvma n yCTondnsoe nogaepxaHue ero BO BCEM AmanasoHe
paboymx 060POTOB C UCKITHOYEHNEM BO3HUKHOBEHMWS TEMMOBLIX YAAPOB;

.2 3arnyck 1 OCTaHOBKY B JHOObIX SKCMyaTaLMOHHbIX YCITOBUSX;

.3 noggepxaHue yCTonuMBon paboTbl KOMMPECCOPOB W KamMep CropaHusi Ha BCeXx
NnepeMeHHbIX pexnmax n nog HarpysKkom;

.4 npepoTBpalleHne 3abpoca TemnepaTyp rasa;

.5 eauHoe ynpasneHue MO n apwxkutenem OT OOHOMO pblyara UMM MaxoBuKa Npu
COXpaHEeHUN BO3MOXXHOCTU pasfaernbHOro ynpasrieHus;

.6 orpaHuMyeHve KpyTsAWero MOMeHTa Ha Bany oTtbopa MoOWHOCTM  (npu
Heob6xoanuMocCTK);

.7 NpoAayBKy Kamep cropaHusi TYypOuH 1 ra3ooTBoAa OT CKOMMBLLErOCS XMUAKOTO UNn
razoobpasHoro TonnvMBa nepeq 3axuraHnem npu nycke WM Mocrne HeyaasLllerocs
nycka (cm. 8.1.17).

.8  KOHTpoONnb TemnepaTtypbl CMa304YHOrO0 Macrna, nogaBaemoro Ttonnuea (Mnu
aBTOMATMYECKUA KOHTPOSb BA3KOCTM TOMMMBA Kak anbTepHaTuBa) W Temnepatypbl
BbIXJ1OMHbIX ra30B Ha BCeM paboyem gnanasoHe.

[MyckoBble YCTPOMCTBA [OOIMKHblI OblTb YCTPOEHbI Takum obpa3om, 4TobObl Mnpouecc
BOCMMIAMEHEHMs Mpekpawancsd W rNaBHbIl  TOMMMBHBIA  KNanaH 3akpbiBancsa npwu
HEeNCNpaBHOCTU 3axuraHusi, cpabaTtbiBaHMKM 3aWmUT 1 ocTaHoBkax [T/,

8.7.2 Kaxxgas cunosas TypbuHa MM gormkHa MMeTb npeaenbHbIN BbikntovaTens (no
YacToTe BpaLlEHMs), HEMOCPEeOCTBEHHO COEAMHEHHLIN C BanomM TypOuHbl. [MpeaenbHbi
BbIKNIOYaTENlb U WUCMNOMHUTENbHbIE OpraHbl CUCTEMbl 3awWwuTbl AOMKHbI MMETb BbICOKOE
ObiCTpOOENCTBME WM HEe [AOMKHbI AonyckaTb BO3MOXHOCTM pas3roHa TypOWHbI CBeEpx
YCTaHOBIEHHOW NpeaenbHON YacToTbl BpaLLeHus.

MpenenbHas 4acTtoTa BpalleHWs He OOfMKHA NpeBbIlWaTb HOMUHanNbHy0 6onee 4yem
Ha 15 %.

8.7.3 asHble [TL, paboTatowme Ha rpebHOM BUHT, KPOMe npeaeribHOro
BbIKNIOYATENA AOSMKHBI UMETb PEerynsaTop CKOPOCTWU, OrpaHU4YMBaloLMi 4acToTy BpalleHus
CMNOBON TYpOMHbI NPY WU3MEHEHWM Harpyskm [O BBOAA B [OEWCTBME NpPeaenbHOro
BbIKMOYaTEnNs.

HacTtponka perynsatopa CKOpOCTW AOMKHa ObiTb BbIMNOMHEHa Takum ob6pa3om, 4TOObI
YyacToTa BpalleHus CUMOBOW TypOWHbI He MpeBbiana HOMUHArNbHYK 4YacToTy BpalleHus
6onee yem Ha 8 %.

Mpy CHWXEHUM Nogayn TonnNueBa PerynsaTopomM He gonyckaeTtcs octaHoska IMT.

MO, npuBoAsWMe reHepaTopbl, AOMKHbI WMETb pPerynsatopbl 4acToTbl BpalleHus,
oTBevatoLme TpedosaHnam 2.11.3 — 2.11.7.

8.7.4 MasHbii 'O gormkeH obecnevmBaTb CTOSIHKY B TedeHne He meHee 60 MyH B
pexunme «CTOM — BUHT» C BO3MOXHOCTbIO AaTb X04 HEMEANEHHO NOCre Nony4YeHns KOMaHabl.
Mpn ocywecTBNeHUM pexmnma «CTom — BUHT» AOMycKaeTcsi BpalleHue rpebHoro Bana ¢
yacTtoTomn He Bonee 3 06/MUH.

HeorpaHnyeHHas BO BpeMeHW ABaguaTUMMHYTHass TrOTOBHOCTb [ T[] 4omkHa
npegycmatpusaTh B TedeHne 20 M1H BO3MOXHOCTb 3anycka [ T[, ero nporpea, a Takke gayu
xona.

8.7.5 [ormkHbl BbINONHATBECS TpeboBaHma 2.4 yactu XV «ABTOMaTnsaumns».

8.7.6 "naBHble n BcnomoratenbHble T AomkHbl 6bITb CHAGXKEHbI YCTPOMCTBOM ANS
9KCTpeHHon ocTtaHoBku T[] ¢ noboro pexnma paboTbl HE MeEHee YeM ABYMS HE3aBUCUMbIMU
cpeacTeamum.
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Mpn ynpaBneHun n3 pyneBon pybku [ormkHa ObITb NpegycMoTpeHa BO3MOXHOCTb
9KCTpeHHoM ocTaHoBku T[] ¢ nocTa ynpaeneHnsa B MalwWMHHOM oTaeneHun sénuam M.

8.7.7 MaHeBpoBoe ycTtponcteso T ¢ TypbuHOM 3agHero xoga AOMKHO OTBeYaTb
TpeboBaHusam 3.6.1 n 3.6.2. MaHeBpoOBbIe KnanaHbl NnepegHero 1 3agHero xoga AoMKHbl ObiTb
cbnokmpoBaHbl. Mpy nobom NONOXeHN MaHEBPOBbIX KnanaHOB AOSMKHbI obecneynBaTbCA
A0CTaTOYHbIEe 3anachkl yCTONYMBOCTU paboTbl komnpeccopos MTL.

Ha 'T[] gormkeH ObiTb MECTHLIN NOCT yrnpaBneHms TyYpouHom 3agHero xoaa.

8.7.8 Cuctema 3awutbl [T[, noMMmo npeaenbHOro BblKMOYaTeNd, LOOSMKHA
obecneyrBaTb NOMHOE NpeKpaLleHne Nogaun Tonnmea no cneayrLwmm napaMmeTpam:

.1 nageHuo JaBneHus CMasoyHOro Macria B CUCTEME HUXKE A0MYCTUMOrO;

.2 NOBbILLEHUIO TEMNepaTypbl rasa nepeq unm 3a TypbuHon ceepx 4onycTUMONn;

.3 npeaenbHOMYy 3HA4YEHUIO YPOBHEN BUBpaumu;

.4 cpbIBY (hakena;

.5 npeBblWEHN0 YacToTbl BpaLleHWss KOMMpeccopa HWU3KOro [AaBfieHUs Bbllle
npegenbHon (ans TpexeanbHbix [T co cBo6oaHOM TypOMHOM BUHTA U ra30BbIM PEBEPCOM);

.6 npeaenbHOMy OCEBOMY COBUIY Kakoro-nmbo potopa;

.7 aBapwuiHon 3arasoBaHHocTu MKO npwu paboTe Ha rase.

.8  NageHuo AaBneHns CMa3oyHOro Macra HWke AonyCTUMOro B peayKTope;

.9  npeBbILWEHNIO BaKyyMMETPUYECKOro AaBneHNs: Ha BXOAE KOMMpeccopa.

B aBapuiHbix cnydasx AomkHa ObiTb NpeaycMOTpeHa BO3MOXHOCTb — PYYHOro
npekpaLleHnsi Nogayun TonSMBa ¢ MECTHOMO NocTa ynpasnenust Bonuan M.

N3rotoBuTenb MoOXeT BBOAUTb [OOMNOSMHUTENbHbIE 3alWTbl B 3aBUCUMOCTM  OT
KoHCTpyKumm I'T/..

8.7.9 ABTOMaTM3NpoBaHHble TMaBHble [T AOomkHbl oOTBe4YaTb TpeboBaHUAM
yactn XV «ABTOMaTU3aLMNA».
8.7.10  Cwucrema ynpasneHus rma OOIKHa oTBevaTtb TaKke

TpeboBaHuam 2.5, 3.1 — 3.3 yactu VIl «kMexaHn4eckne yCTaHOBKUY.

8.7.11 Pabouas cpega cuctembl yrnpaBrieHUst HE AOMMKHA NPU HU3KNX TemnepaTypax
crywaTtbes 1 OblTb NErko BocnnaMeHseMon.

Cuctema hunbTpoB M TeNNoobMeHHbIX annapaToB OOMkHa obecneunBatb Tpebyemyto
Temnepartypy 1 YucToTy paboyen cpeabl.

8.7.12  [Onsa rnasHoro 'TA gomxHa 6bITb NpegycMOTpeHa BO3MOXHOCTb KOHTPOSS
nokasaHui LUTaTHbIX TAXOMETPOB.

8.7.13  Cuctembl ynpaeneHus N[, npeagHasHa4YeHHbIX ANsS NPUBOOOB reHepaTopoB,
OOJDKHbI OTBeYaTb TpeboBaHuam 2.11.3 — 2.11.7.
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8.8 KOHTPOJIbHO-U3MEPUTEJIbHbIE NMPUBOPbI

8.8.1 Moct ynpasneHus rmasHoro 'L gomkeH 6biTb 06opyaoBaH npubopamu ans
n3MepeHuss napameTpoB B COOTBeTCTBMM C 8.7.9 ©n ycTponcTBamu, YKasaHHbIMU
B3.7.22—3.7.24, a Takke npubopamu, HeobOXoAuMbIMM  ONA  MPOBELEHMS
TENNOTEXHUYECKOro KOHTpons pabotel M.

8.8.2 Ona scnomoraTtenbHbix [T nocT ynpaeneHna gormkeH 6biTb o6opyaoBaH
npubopamm ans N3MepeHns criegyowmx napameTpoB:

A1 YacTOTbl BpaLLleHUsa poTopa;

.2  paBneHusi macna nepea IN'T4;

.3 paenenuda tTonnuea nepeg N,

.4 TemnepaTypbl Mmacna nepeg 'T[,;

.5 Temnepartypbl raza nepeg TypouHOM Unm 3a Hew.

8.8.3 Ecnn rnaeHbt T o6opyooBaH CUCTEMOW KOHTPONSE WM OMArHOCTUKM
TEXHUYECKOro COCTOSIHUA ANS onpeAeneHns BO3MOXHbIX HEUMCNPaBHOCTEN B 3KCnnyaTtaumm,
00bEeM NapamMeTpoOB TaKOW CUCTEMbI OOSMKEH ObITb cornacoBaH ¢ Pernctpom.




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

175
8.9 TENNOYTUNN3ALMOHHbIW KOHTYP I'TA,

8.9.1 Mpn Hanuumm y ra3oTypObUHHBIX arperaTtoB TEMMOYyTUIM3ALMOHHOIO KOHTYpa
naposas TypbOuMHa p[ormkHa oTBeyaTb TpeboBaHMsiM pas3g. 3 HacTosAwen 4actv, a
YTUNN3aLUMOHHbIA KoTen — TpeboBaHusaMm 4dactn X «KoTnbl, TennoobmMeHHble annapatbl U
cocyabl NoA AaBrieHNneM».

8.9.2 TennoyTnnnsaumMoHHble KOHTYpbl AOMKHbl OblTb 060pyaoBaHbl cUCTEMaMM
co3faHnga Bakyyma B KoHaeHcaTope o nycka [T nnu Bo spems nycka I'T/.

KoHgeHcaTop AomKeH MMeTb 3aluTy No NOBbIWEHWIO AaBIEHNS BbIlle JONYCTUMOrO.

8.9.3 HormkHo ObITb npegycMoTpeHo aBTOMaTU4ecKoe OTKITHOYEeHNe
BasrionoBOPOTHOMO YyCTPONCTBA NapoBOKr TYpOUHbBI NPU HaYane BpaleHnsa potopa.
8.9.4 MNpn  wucnonb3oBaHMM Ha  OByxBanbHOM cygHe aByx [T ¢

TEeNNOyTUNM3aUNOHHLIMK KOHTYpaMuM 4OMNyCKaeTCs MCNOSb30BaHNE NEPEKPECTHOIO PeXnma,
koraa Ha rpeGHom Ban ogHoro 6Goprta paGotaetr [T, a Ha rpebHOM Ban Apyroro
bopTa — napoas Typ6uHa.

B aToM cnyyae fOMKHbI NPUMEHSTLCA BbICTPOOTKNIOYaEMble pa3obLumTenbHble MydThl,
paboToCnOCOOHOCTL KOTOPLIX MPOBEPSAETCS MO CneunanbHon nporpamme, OQoOpeHHoW
Pernuctpom.

8.9.5 Cuctembl  ytunusaumoHHbix [TY  pgomkHbel oTBevaTb  TpeboBaHMsIM
pas3a. 17 — 19 yactu VIl «Cnctembl 1 TpybonpoBoabI».
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8.10 I'TA, PABOTAIOLWUNE HA TA30OBOM TOIJIMBE

8.10.1 TpeboBaHusa HacTosLLEN rMaBbl pacnpocTpaHstoTca Ha [T, ycTaHOBNEHHbIe
Ha rasoBo3ax W MWCMOMNb3yKLMe B KayecTBe TOMMMBa WCNapSALWUACA MNepeBO3UMbIN
npupogHbIN ras (meTaH). [a30BO3 B 3TOM crny4yae OOfKeH ObiTb 060pyaoBaH yCTaHOBKOM
NOAroTOBKM McnapsitoLLerocs rasa gnsa ncnono3osanuna s ',

8.10.2 Ha [TL, paboTtaouwme Ha rasoBoM TOMNNMBE, PacnpOCTPaHSOTCS
TpeboBaHus 8.1 — 8.9.

'O, npegHasHayeHHble K yCTaHOBKE Ha cygax co 3HakoM GFS B cumBone knacca,
OOJSMKHbI AONOSNTHUTENBHO OTBeYaTb TpeboBaHunsam 9.6.6 yactn XVII «JononHUTeNbHbIE 3HAKK
CUMBOSIA Kracca M CINOBECHblE XapakTepucTuKKW, onpefendiolime KOHCTPYKTUBHbIE UMK
3KCnryaTaunoHHble 0COBEHHOCTM CyaHay.

8.10.3 Myck I'TO n paboTa Ha BCex aKCMyaTaLMOHHbIX peXnmax npovM3BoAUTCSA Ha
rasoBoM ToOMNnuBe.

8.10.4 B razoBom Tonnuee, noctynatowiem B [T, He AOMKHO ObITb XNOKNX PpakUmA.

8.10.5 TpybonpoBoabl nogauu rasoBoro Tonnmea OOIMKHbI oTBeYvaTb
TpeboBaHuam 13.12 yactu VIl «Cuctembl n TpybonpoBoabI».

8.10.6 [lpn paboTte Ha razoBoM TOMMMBE AOSMKHbI BbINOJHATLCA TpeboBaHua 2.4
yactn XV «ABTOMaTU3aLMSA».

8.10.7 Tpwn npekpaweHun nogadm rasosoro tonnuea [T gomkeH aBTOMaTU4ECKU
OCTaHaBNMBaTbCA MNPV MOMOLUM ObICTPO3ANOPHOro KranaHa, PacnoflioKEHHOro Kak MOXHO
onwxe k ['TA.

8.10.8  [JomkHO ObITb NPegyCMOTPEHO YCTPOWCTBO ANSA PYYHOro OTKIOYEHMS nodaym
rasoBoro TOMMAMBa, pacnonoxeHHoe HenocpeacteeHHo y [TA. Kpome Toro, py4Hoe
OTKITOYEHMNE OO0IMKHO ObITb NPEQYCMOTPEHO U3 HECKOMNbKMX MECT B MAaLLMHHOM OTAENEHUN, N3
NOMELLEHNS BHE MALLUMHHOIO OTAENEHUS N C XOO40BOro MOCTMKA.

8.10.9 B mawwvHHOM oTaeneHun gomkHa 6biTb NnpeaycmoTtpeHa AlNC no npegenbHo
JONyCTUMOW  KOHUEeHTpaumn rasa, cootBeTctBytowern 30 % OT HWKHero npegena
BOCMfIaMeEHAEMOCTH, C BbIBOAOM curHana s LY.

Mopaya rasa k [T pomkHa aBTOMaTMYECKM MpeKkpawaTbCsa Mpyv  AOCTUKEHUM
KOHLLeHTpauumn rasza B MalWMHHOM otaeneHumn 60 % OT HWKHero npeaena BocnnamMmeHAeMOCT!.
Mpn 3TOM AOIMKHO BbINOMHATLCA TpeboBaHue 8.4.5.

8.10.10 [Mpm pabote 'TO Ha AByx B1uAax Tonnmea ()KMOKOM M ra30BOM) C NPUMEHEHNEM
cneumanbHOM TOMMAMBHOM annapaTypbl, OHa JoMmkHa 6bITb ogobpeHa Pernctpom.
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9 rA30BbIE ABUIATENTX BHYTPEHHEIO CTOPAHUA

9.1 OBLWME NONOXEHUA

9.11 TpeboBaHna HacTosilero pasgena npuMMEHUMMbl K ABYXTOMMAMBHbBIM
asuratensm BHyTpeHHero cropanus (AT[) ¢ BocnnameHeHneM OT cxkaTtusi, paboTarowmm Ha
XMOKOM TOMnMBe U NPUPOAHOM rase (MeTaHe), a Takke K ABuratensim, paboTaroLmm TONbKO
Ha raszosom Tonnuee ('TA).

TpeboBaHusa 9.2 — 9.11 NPUMEHMMbI KO BCEM KpenuKondHbIM ABUraTensdam, a TaKkke K
TPOHKOBbLIM ABuUratensam, paboTaroLlmmMm Ha ra3e ¢ MakcumarbHbIM pabounm gaBneHnem rasa
Gonee, 4em 1,0 MMMa.

TpeboBaHus 9.2, 9.3, 9.12 1 9.13 NnpuUMEHMMbI K TPOHKOBbLIM ABUratensm, pabortaroLwmm
Ha rase ¢ MakcumarnbHbIM daBneHnem rasa He 6onee, yem 1,0 MlMa. Mpn aTom ras moxeTt
BOCMNITaMEHSATbCA Kak C NMOMOLLbIO 3anasibHOro TOMMMBa, Tak U C MOMOLLBIO chneuumanbHbIX
BOCMMaMEHSIOLLNX YCTPONCTB N MOXET NogaBaThCs:

B BO3AYLHbIA pecuBep, NPOAYBOYHOE MPOCTPAHCTBO WSIM KO BXOL4HOMY OTBEPCTUIO
BMYCKHOrO KaHana KpbILWKX LUMHOPOB; Nn

ObITb CMELLaHHbIM C BO3QyXOM A0 TypboHarHeTatens («gsuratenu ¢ npeaBapuTenibHbIM
cmeceobpasoBaHMeEMY).

[euratenu, npeaHasHa4YeHHble K yCTaHOBKE Ha cydax co 3HakoM GFS B cMmBone Kracca,
OOJDKHbI  AOMOSNTHUTENBbHO OTBeYaTb MNpUMEHMMbIM TpeboBaHusaM . 9.6 4vactm XVII
«[JononHuTenbHbIe 3HaKM CMMBOJIA Krnacca U CrOBECHbIE XapaKTepUCTUKK, onpeaensiowme
KOHCTPYKTUBHbIE UK 3KCNyaTaunoHHbIe 0COBEHHOCTU CyaHa.».

9.1.2 OTgenbHble TpeboBaHus B CBsA3M ¢ npumeHeHem AT npueeneHbl B 4.1 — 4.2
Yyactn VII «MexaHu4eckne ycTaHOBKNY.
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9.2 ONPEAENEHUA N NOACHEHUA

9.2.1 B HacTosiwem pasgene NMpasun NpuMHATHI cneayowme onpeaeneHuns:

MepevyeHb 0OOpPyAOBaHWS B3PbIBO3ALUMLLEHHOTO WUCMOSMIHEHUS —  3NeKTpuyeckoe
obopyaoBaHue, cepTurumpoBaHHoe B COOTBETCTBUU C  pekomMeHOaunsamu,
onybnukoBaHHbIMN MexayHapogHon dnektpotexHudeckon Komncemen (M3K), B 4acTHoCTH,
B cTaHgapte MOK 60092-502:1999 unn npusHaHHbIX 3KBMBANEHTHbIX CTaHgapTax.
CepTudukaums anekTpudeckoro obopygoBaHUS [OMMKHA COOTBETCTBOBATb KaTeropum wu
rpynne mMeTtaHa.

COBOEHHbIN 3anopHbIv KranaH co CMyCKHbIM BEHTUIIEM — rpynna KranaHoB, Ha KOTOPYHO
NMEITCA CCbINKMN B CNEeAYLWNX AOKYMEHTAX:

Kogekc MKT (IGC Code) —MexayHapoaHbli KOAEKC NOCTPOKKM 1 06opyaoBaHus
CydOB, MEPEeBO3SALNX CKWKEHHble ra3bl HanMBoM (C  M3MEHEHWSMW, BHECEHHbIMU
pesontoumnsamm MO MSC.370(93), MSC.411(97) n MSC.441(99)).;

Kogpekc MI'T (IGF Code) — MexaoyHapoaHbi kogekc 6e3onacHOCTV Ans Cyaos,
NCNONb3YIOLLMX Fasbl UM MHblE BUAbI TONSMBA C HU3KOW TeMMnepaTypon BCMbILLKK (pe3oniouuns
NMMO MSC.391(95) ¢ nsmeHeHnssMK, BHeCceHHbIMY pesortoumen MSC.422(98).

Osyxtonnuebin agBuratens (ATH) — ABuratenb, KOTOPbIA — MOXET
NCNonNb3oBaTb NPUPOLHbLIV ra3 B Ka4ecTBe TONMBa OOQHOBPEMEHHO C XWAKMM TONSIMBOM, Npu
NMPYMEHEHMN XWOKOro TOMnMBa B Konu4yectse, HEOOXOAMMOM AN cropaHusa (3ananbHoe
TONMMBO) MM C BONbLUMM KONMUMYECTBOM XMAKOro Tonnmea (B pexmme paboTbl Ha ra3aoBoM
TONNUBE), @ Takke MOXeT paboTaTb TOMbKO Ha XWUAKOM AM3ErbHOM Tonnuee (B pexume
paboTbl Ha OV3eNTbHOM TOMMMBE).

MomeweHne AaABuratenem — MalWKWHHOE TMOMELLEHME WNU  3aKpbITOE
NPOCTPaHCTBO, B KOTOPOM HaxOAsTCS ABUraTenu, UCnonb3yoLme ra3 B kayecTse Tonnmea.

a3 (rasoBoe TOMNNWUBO) — Xuakast cpeda, umerowas abcomnoTHOE OaBneHue
napos 6onee 0,28 MlMa npu Temnepatype 37,8 °C.

KnanaH nopgaudn rasa — knanaH unm ¢opcyHka, ynpasnsiowme nogaden rasa B
UMNUHAP (ULMNMHAPBI) B COOTBETCTBUM C (haKTUHECKON NOTPeBHOCTLIO ABUraTens B rase.

Mla3oBbIN ABUratenb — gsurartens, paboTarowmn Ha AByx Buaax Tonnmea (OTH)
unu gsuratens, paboTatowmn Ha rasosom Tonnuee (M'MA).

Oeuratenb, paboTawwmnmnm Ha rasosom Tonnusee (ITLO) — gsuratens,
CNOCOGHbIN paboTaTb TONMbKO Ha ra3oBOM TOMSIMBE M HE CMOCOGHbLIN paboTaTb Ha XUOKOM
TONnuBe.

MaszoBbin TpybonpoBoAa — TpybonpoBoa, coaepXalmin ra3 unm cMecb Bo3gyxa C
rasom, BKIOYasi BEHTUNMpyeMble TpybonpoBoabl.

CTaHuMa nNoArOTOBKWU ras3a — CUCTEMA OTCEYHbIX KManaHOB C PYYHbIM WMn
ONCTaHUMOHHBLIM yMNpaBlieHNEM, BEHTUNSAUMOHHbIX KranaHoB, AAaTYMKOB AaBreHus rasa u
nepegaroWmx YCTPOMUCTB, KranaH perynupoBkM [OaBfeHUd rasa W rasoBbii uUnbTp,
npyMeHsieMble 0N ynpaBfieHusa nogaden rasa K Kaxgomy notpeburtento rasa, a Takke
coefVHeHus, npegHasHayYeHHble AN NPOAYBKN UHEPTHBLIM ra3oM.

Kopekc MKI (IGC Code) —MexayHapoaHbli KOgeKC MOCTPONKN 1 06opyaoBaHus
CyO0B, NEPEBO3ALLNX CKMKEHHbIE rasbl HANIMBOM (C U3MEHEHMAMMW, BHECEHHBIMUW PE30NIOLNEN
MO MSC.370(93).

Kogekc MIT (IGF Code) — MexayHapodHbli kogekc GesonacHOCTM Ansi Cydos,
NCNONb3YIOLWMX ra3bl WM WHble BMAbl TOMMAMBA C HU3KOM TemnepaTypon BCMbILLKK
(pesontouna MMO MSC.391(95).

(a3 HM3KOTFO gaBneHNs —ras, AaBreHne KOTOporo coctaendeT He 6onee 1,0 MMa.

Hunswasa TennotBopHasas cnocobHOCTb — KONUMYECTBO TEMSOTHI, BblAENSEMON
npv NOSTHOM cropaHun Tonnmea 6e3 KoHAeHcauuM BOAAHOro napa.
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MeTaHOBOE 4YMCNO — NOKasaTesllb, XapakTepuayoLwmnin 4eTOHALUNOHHYI0 CTOMKOCTb
ra3oBoro TOM/MBA, YMCIIEHHO PaBHbIN OOGBEMHOMY MPOLEHTHOMY COAEepXXaHul MeTaHa B
CMecu C BO4OpPOAOM, MpU KOTOPOM 3Ta CMECb 3KBUBASEHTHA MO AETOHAUMOHHOW CTOMKOCTU
nccnegyemMomy TOMMAMBY B CTaHAAPTHBIX YCOBUSAX UCMbITAHUIA (NPpY 3TOM METAHOBOE YUCIIO
mMeTaHa coctaenseT 100, a Bogopoga — 0).

3ananbHOEe TOMNNMBO — XWAKOE TONMMBO, KOTOPOE nodaeTcd B UMNUHAP ANs
BOCMfaMeHeHns cmecu rasa ¢ Bosgyxom B O T/.

[Buratenb c npegBapuTenbHblM cMmeceobpasoBaHueM —gsuratenb, B
KOTOpPOM ra3 nogaeTcs B BUAE CMECU C BO3AyXOM nepen TypboHarHetarenem.

Mp3HaHHbBIE CcTaHAapTbl — TakMe MexXayHapodHble WnM HauuoHanbHble
cTaHdapTbl, NPUMEHEHME KOTOPbIX corfacoBaHo Peructpom, a Takke cTaHgapThl,
pa3paboTaHHble W noaaepXuBaeMble NpU3HaHHOW Permctpom opraHusaumen, koTopas
oTBeYaeT cTaHgapTam, npuHaTeiM MMO.

KoHuenuwnsga 6e3onacHOCTU — [JOKYMEHT, onucbiBawowmi unocoduto
©e30MacHOCTN B OTHOLLIEHMM Fa3a Kak TOMNNuBa, PUCKK, CBSI3aHHble C AaHHbIM TUMOM TOMJNBA,
ynpasneHne puckammn npu paccMaTpmMBaeMblX HELUTATHbIX CUTYaUMsIX, BO3MOXHbIE CLieHapun
OTKa30B U Mepbl M0 yNpaBneHUIo UMK, BKINOYasi NOAPOBHYH0 OLLEHKY pyUCKa NOMyYeHns TpaBMbl
npu BO3MOXXHOM B3pbLIBE.
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9.3 AHAJIU3 PUCKOB

9.3.1 O6bem aHann3a pUCKOB.

AHann3 pMckoB AOMMKEH paccmaTpuBaTb:

HEeUCnpaBHOCTb WNK OTKa3 Jilobo cucTeMbl WNKM  geTanu, 3a4eCTBOBAHHOM B
obecneveHnmn paboTbl gBUraTensi Ha ra3oBoM TOMNIMBE;

yTEYKy rasa nocre ctaHuum NOAroTOBKM TOMSMBA;

6e3onacHoOCTb ABuraTens B crydyae cpabaTtbiBaHUSA CUCTEMbl OCTAHOBKW ABUraTens unu
npekpaLleH1s Nogayn anekTpuYeckon aHeprum npyu paboTte Ha ra3oBOM TOMMMBE;

B3aMMOCBSA3UN Mexay ABurateriemMm n CUCTeMOon nogayu rasa.

Mpn aHanmMse pUCKOB HEOOBXOAMMO YyuuTbiBaTb, YTO OTKa3 BHELIHUX CUCTEM,
obcnyxusarowmux gsuraternb (CUCTEMbl TONMBOXPAHEHUS UK NOAAyYn ra3oBoOro Tonnnea)
MOXET BbI3BaTb HEOOXOOAMMOCTb B OTBETHbIX [OEWUCTBUSAX CUCTEMbl YNpaBfeHus W
MOHUTOPMHra COCTOSIHMA [Buratens B crydae cpabaTbiBaHWA curHanuaaumum u npwm
HewTaTHbIX CUTyauusax, a Takke HeobXxoaAMMOCTb B AOMOSHUTENbHOM MOBbILLEHUN
OesonacHocTu gBuraTens.

9.3.2 dopma aHanmsa pUCKoB.

AHann3 pucKoB OOSMKEH MpoBOAUTBCS B COOTBETCTBUM C  TpeboBaHMAMU
MexgyHapogHoro ctaHgapta MCO 31010:2009: «MeHemxmeHT pucka. MeTtoabl OLEHKM
pucKka» unu Apyrnx Npu3HaHHbIX CTaH4aPTOB.

AHann3 OomKkeH OCHOBLIBATbCA HA KOHLENUUW eQUHUYHOrO OTKasa; 3TO O3Ha4aeT, YTo
OOQHOBPEMEHHO [OSPKHa paccMmaTpuBaTbCs TONMbKO oOfHA HewucnpaBHocTb. Cnegyet
paccmMatpuBaTtb Kak O4YeBUOHble, TaK W HeodYeBMAHble OTKasbl. Takke [OIMKHbI
paccMmaTtpuBaTbCs MOCNeaoBaTENbHOCTN OTKA30B, T.€. HEWUCNPaBHOCTU KOMMOHEHTOB,
Bbl3blBaeMble €ANHNYHBIM OTKa30M APYroro KOMNOHEHTA.

9.3.3 lMNpouenypa aHanmM3a puUCKOB.

AHann3 puckoB OOSMKEH:

.1 onpeaensiTb BCe BO3MOXHbIE€ OTKa3bl paccMaTpmBaemMoro o6opyaoBaH1s U CUCTEM,
KOTOpble MOryT NPUBECTY:

K HarnM4mio ra3a B KOMMOHEHTaX UM MecTax, He CNPOEKTUPOBAHHbIX Arst 3TOW Lenu, nunm

K BO3ropaHuio, noxapy unu B3pbiBy;

.2 copepxaTb OLEHKy NocneacTsBui 0TKasa;

.3 yKkasblBaTb METO[ BbiSIBIeHMS OTKa3a (npu HeobxoanmocTn);

4 B Cny4ae HEeBO3MOXHOCTM CHWXEHMS pucka Heobxooumo npeaycMoTpeTb
KOppekTupytoLwme eNCTBUS NPU KOHCTPYMPOBAHUM CUCTEMbI (pPe3epBMPOBAHME 3NIEMEHTOB,
pobaBneHne B KOHCTPYKUMIO 3aLUUTHBLIX YCTPOWCTB, CUCTEM MOHUTOPUHIA M CUrHanNu3aumm,
MO3BOSIAIOLLMX OCYLLECTBMSATb IKCMyaTauuio CUCTEMbI C OrpPaHUYEHUsIMK), a Takke npwu
paboTte cuctembl (BKMHOYEHWE PE3EPBUMPOBAHUA, NEPEXOL K anbTepPHATUBHOMY PEXUMY
aKcnnyaTaumm).

Pe3ynbTaTbl aHanm3a puckoB LOMKHbI ObITb 3a40KYMEHTUPOBaHbI.

9.34 O6opyaoBaHune 1 cucTeMbl, Nognexalline aHanmay.

AHanua puckoB, OOMKEH BKITOYaTb B cebs, MO KparHe Mepe:

.1 OTKa3 CMCTEM M KOMMOHEHTOB, MMEIOLLMX OTHOLLEHNE K Nogave rasa:

TpyOonpoBoabl Nogaym rasa u ux 3awmTy (Mpu HanNU4uun);

KnanaHbl No4aun rasa K umnuHapy asuratens.

Mpn 3TOM OTKasbl KOMMOHEHTOB ra3oBOW CUCTEMbI, HE BXOOSALIME B KOHCTPYKLMIO
apuratens (3anopHble KnanaHbl U ApyrMe 3neMeHTbl CTaHLMKM NOArOTOBKM rasa) MoryT He
paccMaTpuBaTbCs Npy aHanuae;

.2 0TKa3 CUCTEMbl BOCMIaMeHeHUs Tonnmea (CUcTemMbl Nogayum 3anansHoOro TONAvBea,
nnbo cBeYen 3axKuraHms);

.3 0TKas cucTeMbl, ynpasnsdoLLEeNn COCTaBOM roptovert cMecu (YyCTPOMCTBO nepenycka
BO34yXa, KnanaH KOHTPONUPYLWNA AaBneHne rasa u 1.4.);
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4 OTKa3 afleMeHTOB, KOTOPble MOryT NOBMANATL Ha NPOLIECC BOCMNIaMEHeHMs TonnmBea
y ABuratenen c npegsaputenbHbiM (40 TypGoHarHeTaTens) cmeceobpasoBaHneMm («ropsiuve
TOYKNY);

.5 oTkasbl npu cropaHuu rasa, nNMbo HeHaanexaiiee ero cropaHuve (MpPonycku
BOCMMaMeHeHus, AeToHaums);

.6 OTKas cCUCTEM KOHTPOM4d, ynpaBneHus u 3awuTbl gsuraTtens. [pu aTom, ecnu
ABuratenb MMeeT BCTPOEHHYI CUCTeMY ynpaBneHusi, AorkKeH ObiTb NpeAcTaBrieH aHanua
XapakTepa OTKa30B W UX NOcneacTBmi B cOOTBETCTBUM ¢ TpeboBaHmamun 9.3.4.1 — 9.3.4.3;

.7  HewTaTHOe TMpPOHMKHOBEHWE rasa B KOMMOHEHTbl Asuratend (Hanpumep,
BO3YLUHbIN pecuBep, BbinyckHon konnektop ATA v M) 1 BO BHELLHME CUCTEMBI, UMEIOLLME
coefvHeHue ¢ apuratenem (Hanpumep, ra3oBbINyCKHas cuctema);

.8  cmeHa pexumos pabotbl ATA;

.9  noTeHuManbHasi ONACHOCTb CKOMMEHUS rasoBoro TOMMMBa B KapTepe gsuratenen,
Yy KOTOpbIX NMPOCTPaHCTBO Nog NOpLIHEM HanpsiMyto coobliaeTca ¢ kaptepom (cm. n. 10.3.1.2
Kogekca MI'T).
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9.4 ycnosusa PABOTbI HA TOIMJIMBE ABYX BUOOB

9.4.1 OTO npun paGoTe Ha TOonmnMBEe [OBYX BMAOB [JOMMKHbI 06OpyaoBaThCA
yCTpPOMCTBaMM nodayum 3ananbHOro Tonnmea ¢ nocnegylowen nogaden razooro. Npu aTom
OO0IMKeH ObITb obecneyeH BO3MOXHO ObICTPLIA NEpPexod C ra3oBoro ToNfmMBa Ha Xngkoe.

Mogaya 3ananbHOro TOMMMBA B KaXAbl LMNIMHAP AOMKHa obecneumBaTbCs Ha BCEX
pexumax pabotbl OT0.

9.4.2 Myck OTL, pabota Ha 3agHW XOh OCYLLUECTBNSETCA TONMbKO HA >KWUOKOM
TonnmBee.

9.4.3 Mpn pabote ATL Ha nepemMeHHbIX pexumax, MaHEBPUPOBAHWWN CyAHa,
LUBAPTOBHbLIX Onepaumsix OOMKHO MCNOSb30BaTLCS TOMbKO XKWUAKOE TOMNSMBO.

9.4.4 lNpn BHe3anHOM npekpaweHnn nogaym rasosoro Tonnuea [T AormkeH
NPOAOCIKNTE paboTy Ha XMAKOM Tonnnee 6e3 OCTaHOBKM.

9.45 OTO p[pomkHbl ObiITb  cHabXeHbl AgaTtyvMkamu  3alnUTbl,  WUCKMAOYaoLUMn

OJHOBpPEeMEeHHYI0 noaayvy ra3oBoro Toryinea " NONHYK noaadvy >XMAKoro.
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9.5 3ALLUTA KAPTEPOB

9.5.1 Kaptepbl AT AomkHbl 6biTb 060pya0BaHbl NPegoXpaHNTENbHbIMI KnanaHamum
B pariOHe Kagoro KpmBoLuMna koneHyartoro Bana. KoHCTpyKkuns n aasneHue cpabatbiBaHuA
npeaoXpaHUTENbHbIX KanaHoB [OSDKHbI OnpefenaTbCid C y4eTOM BO3MOXHOro B3pbiBa
HaKOMUBLLUXCS B KapTepe yTeyek ra3oBoro Tonnmea.

9.5.2 Ecnn B kavectBe OT[ npumeHsieTcs TPOHKOBbLIA ABUraTenb, KapTep OOIMKEH
ObITb 3alUMLLEH creayowmm obpasom:;

.1 pomkHa OblTb NpegycMOTpPEeHa BEHTUNAUMSA KapTepoB, MpPenaTcTByoLas
HaKOMSIEHNIO yTeYeK ra3oBoro Tonnmea. Npu 3TOM KOHLUbI BO3AYLWHbIX TPYO AOMKHbI ObiTb
BbiBeAeHbI B 6e30nacHoe MecTo n 060opyaoBaHbl OrHenperpaguTensamu;

.2 DOIDKHbI BbITb YCTAHOBMEHbI AAaTYMKN OBHApYXeHUs yTedeK ra3oBoro Tonnmea unm
Apyroe  aKBMBaneHTHoe obopygoBaHve. PekomeHOyeTcsa  yCTaHOBKa  YCTPOWCTBA
aBTOMaTMYeCcKoro Bnycka UHepPTHOro rasa;

.3 pomkHa ObITb NpeaycMOTpeHa YCTaHOBKa AaTyMka KOHUEHTpauuuM MacnsHoro
TymaHa B KapTepe.

9.5.3 Ecnn B kavectBe [OT[ npumeHsieTcs KpeWUKONMHbIA OBUraTenb, Kaptep
asuratensa gomkeH ObiITb 06opyaoBaH OAaTYMKOM KOHLEHTpauMM MacnisHOro TymaHa wnuv
CUCTEMOW KOHTPONS TeMnepaTtypbl NOALWMMHUKOB ABUraTens.
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9.6 3ALLUUTA NOAMNOPLUHEBbIX MPOCTPAHCTB KPEULIKON®HbLIX ATA

9.6.1 HOD,I'IOpLIJHeBbIe NpPoOCTpaHCTBAa OOJTKHbI O60pyD,OBaTbCFI OaTynKkamum
06Hapy>|<eH|/|;| yTe4deK rasosoro ronnmea mnn ApyruMmm pasHOUeHHbIMA yCTpOVICTBaMVI.
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9.7 BMYCKHAA U TA30BbINYCKHAA CUCTEMbI

9.7.1 BnyckHble TpybonpoBoabl M pecuBepbl HagdyBOYHOrO BO34yxa, a Takke
ra3oBbIMYCKHbIE KONNEKTOPbI AOMKHbI OblTb 060pYAOBaHbI NPeAOXpaHUTENbHLIMM KranaHamm
Unu ApyrumMm 3awuTHbIMKM ycTponcTBamu. [ns gsuratenen, paboTtarwowmx Ha rase c
MakcMmarnbHbiM paboynm gaBneHnem rasa He 6Gonee, 4em 1,0 Mlla pgonyckaetcs
NPUMEHEHME  OPYrMX  KOHCTPYKTMBHbBIX  pEeleHMn npu  YCNoBMM  NpeaocTaBreHus
00OCHOBBIBAKOLLNX PaCYETOB UMM SKCNEPUMEHTANTbHBIX LaHHbIX.

9.7.2 asoBbinyckHble Tpybonposodbl oT AT He [AomkHbl 00beguHATbCS ¢
rasoBbIiNyCkHbIMM  TpybonpoBogamu  OT Apyrux  ABUratenen, napoBblX KOTNOB W
WHCMHEpPaTOpPOB.

9.7.3 [a3oBbINyCKHbIE  TpybONpoBOAbl AOMKHbI  0DopyaoBaTbCA  cpedcTBamMum
ahPeKTUBHON NPOOYBKU.
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9.8 TPYBONPOBO/bI MYCKOBOIO BO3AYXA

9.8.1 MaTpyGkm TpyGonpoBoda NMycKOBOro BO3dyxa, UAyLIME K KaXaoMy LMNUHAOPY,
[AOMKHbI ObITb 060PYAOBaHbI B COOTBETCTBMU C TpebGoBaHuAMN 2.9.2.
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9.9 KOHTPOIJ1b CTOPAHUA

O6bem KOHTpONst A0MKeEH ObITb YCTAaHOBMNEH M NpeAcTaBneH Ha ogobpeHue ¢

y4yeTOM aHanu3a xapakrtepa 0TKa3oB U UX NOCNeACTBUIA AN Bcex anemeHToB AT, BNUSIOLWNX
Ha NPOLIeCC CropaHusi.

MuHuManbeHbIN 06bEM KOHTPONS, BUA aBTOMatudeckon 3awutbl u AlC npuBeneHbl B

Tabn. 9.9.1.
Tadbnunuya 9.9.1
MpepenbHble ABTOMaTUN4yeckoe
No KoHTponupyembii MecTo 3amepa nru 3HaY4YeHust 3aKkpbITe MHauKaLus: B
napameTp unu getanb napameTpoB (AlNC) |knanaHoB nogauu
n/n YCIoBUWSI KOHTPONSA ury
Janpi| WIy Npu3sHakm rasoBoro
HencnpaBHOCTMU Tonnumea
1 |la3oBble knanaHbl K Kaxgpii umnuHap 3aknuHnBaHue X [NocTosiHHO
opCyHKM 3ananbHOro rasoBoro knanaHa B
Tonnuea OTKPbLITOM
COCTOSIHUN
Ha Bbixoge u3 Mponycku
Kakgoro uunuHgpa BOCMIIaMeHeHUs!
2 |Temnepatypa OTKNOHEHNE Makec. x MocTosHHO
BbINYCKHbIX ra3oB OT CpegHero 3HaYeHust
3 |[daeneHue cropaHus B kaxxgom unnuugpe Makc. x [NocTosAHHO
3HaYeHnst
OTKNOHEHUE Makc. x Mo BbI3OBY
OT cpegHero
4 | JaBneHne noga4n Ha Bxoge B asuratens | MuH. x [NocTosiHHO
rasoBoro Tonnvea
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9.10 noABoA rA3oBOro TOriMBA

9.10.1 Ha Bxoge B KOMMeKTOp Nogayn raszoBoro Tonnuea K umnuugpam OTO gomkeH
yCTaHaBnNMBaTbCA OrHenperpagnTens.

9.10.2  [omkHO OblTb NPegyCMOTPEHO YCTPOWCTBO ANSA PYYHOro OTKOYEHMS nodaym
rasosoro Tonnuea Kk [T/l ¢ MecTHOro nocra ynpasneHus.

9.10.3  Tpy6onposoabl nogauu rasoBoro Tonnmea DOIMKHbI oTBeYvaTb
TpeboBaHuam 13.12 yactu VIl «Cructembl n TpybonpoBoabI».

9.10.4 CoeanHeHne rasoBOro KOSnekropa ABuratenst ¢ cygoBbiM TpybGonpoBogoM
rasoBoro TonnmBea AomKHO obecneynBaTb HEOOXOAMMYIO NOAATIIMBOCTb.

9.10.5 CoeanHeHns konnekrTopa nogayun rasoBoro TOnfMBa C rasoBbIMKU KrianaHamu
LMAMHOPOB A0SMKHbI ObITh 3aKMOYEHbI B TPYObI MK KaHanbl.
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9.11 OTKNKOYEHUE NMOAAYUN TA30BOIo TOMIUBA

9.11.1 OTknoyeHne nogavn rasosoro Tonnuea K AT[ nyTem aBTOMaTUYeCcKoro
3aKpbITUSA KNanaHoB Ha ABuUraTene OOMKHO BbINONHATLCA, ecnu [T octaHoBunca no ntobon
HEM3BECTHOW MPUYMHE UM B Cry4vasX, ykasaHHblx B 9.5.2.2, 9.5.2.3, 9.5.3, 9.6.1 n 9.9.1
HacToswen YacTtu, a Takke B 13.12.2 nnn 13.12.3 yactu VIl «Cuctembl n Tpybonposogpbi».

9.11.2 PekomeHayeTcs, 4TOObl rMaBHbIA OTCEYHOW Tras3oBbIM knanaH noaBoAa
rasoBOro TOMfMBa K KOMNEKTOPY 3aKkpbliBarics aBTOMaTUYECKN NPU HEMCNPABHOCTM KianaHoB
nogayn rasoBoro tonnmBa B kamepbl cropanma OTO (cm. 9.9.1 HacTosiwen 4vactu, a
Takke 13.12.6 yactn VIl «Cuctembl n TpybonpoBoOAbI»).

9.11.3 MNogaya raszosoro Tonnmea kK AT aomkHa aBToMaTUYeCKN NpekpaLwlaTbca npu
OOCTMXKEHMN KOHLEHTpauum rasa B MaliMHHOM nomewleHun 60 % OT HWXKHero npegena
BOcnriameHsemocTu. [pn aToM OOMKHbI BbINONHATLCA TpeboBaHus 9.4.4.
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9.12 KOHCTPYKUMA OATA N TTAO

9.12.1 O6wue NprHUMNbI MPOEKTMPOBAHMS.

9.12.1.1 [omnxHbl BbITb YKa3aHbl 4ONYCKaeMbIi MPOEKTAHTOM COCTaB ra3oBoro Tonnuea,
MUHUManbLHOE W, ecriv NPUMEHNMO, MakCMmaribHoe MeTaHOBOE YNCIIO.

9.12.1.2 KoMnoHeHThl, cogepxawime uiMm Morylme cogepXaTb ras, OOIDKHbl ObiTb
CMPOEKTMPOBaHbI TakMM 06pa3om, HYTOObI:

CHU3NTb PUCK BO3HWKHOBEHWS NoXapa U B3pbiBa A0 YPOBHS, COOTBETCTBYIOLLIEMY PUCKY
Ong ABuraTerns, UCMNomMb3YLWero ToMnbKo XUaKoe TONmBo;

CHU3UTb MOCNEeACTBMUS BO3MOXHOIMO B3pblBa [0 [AOMYCKAeMoro YPOBHA C Y4eToM
NMPOYHOCTN KOMMOHEHTOB MIM HaNMunsa NpeaoxpaHUTenbHbIX YCTPOUCTB 0406peHHOro Tmna.
Mpn  9TOM  npegoxpaHUTENbHble  YCTPOMCTBA  AOMKHbI  OblTb  0BOpyAOBaHbI
orHenperpagurenem, Ux KOHCTPYKUMS OOMKHA nNpefoTBpaTUTb NPOHUKHOBEHME NNamMeHu B
nomeLleHne apuratenemn, a nepcoHan, opyrme KOMNoHeHTbl ABUratens u CUCTEMbI HE JOSTKHbI
nony4aTtb NOBPEXOEHUA 1 NogBepraTbCA ONacHOCTU Npu Ux cpabaTbiBaHWN.

Takke gOrmkHbl ObITh BbinonHeHbl TpeboBaHusa 10.2 n 10.3 Kogekca MITT.

9.12.2 TpeboBaHus K KOHCTpyKUMM gOBUratenss u rasoBomy TpybGonposoay,
ABMAOLWEMYCH KOMMNOHEHTOM ABUraTens.

9.12.2.1 TpybonpoBoa OO/MKEH OblTb CMIPOEKTUPOBAH B COOTBETCTBMM C KPUTEPUSIMM,
npMMEHMMbIMM K rasoBoMy TpybonpoBody (pacyeTHOoe pAaBneHue, TOSMWMHA CTEHKW,
mMaTepwuarnbl, MeTod M3roToBneHus TpybonpoBoda, CoeauHUTErNbHble AeTann M T.4.) Ha
OCHOBaHMM YyKasaHuW, npuBedeHHbiX B rrnase 7 Kogekca MIT. B OTHOLWEHUW gBuratesnen,
npeaHasHadYeHHbIX ANs YCTAHOBKM Ha rasoBo3ax MNPUMEHUMbl MyHKTbl 5.1 — 5.9 u 16
Kopekca MKT .

9.12.2.2 TpybonpoBoabl M ob6oOpydoBaHMe, cOAepXallee ra3 sBhAsOTCA OnacHOMn
30HoM 0 (cm 12.5.1 Kogekca MITT).

MpocTpaHCTBO Mexay TpyOonpoBOAOM, coaepKalliMM ras n BHewwHuM TpybonpoBoaom
UnNun KaHanom sBnsaeTcst onacHom 3oHon 1 (cm. 12.5.2.6 Kogekca MI'T,).

9.12.2.3 TpybonpoBoAdbl C ABONHbIMW CTEHKAMW CUCTEMbl MOAA4yM ra3oBoOro Tonnuea
asuratens JomkHbl 6bITb CIPOEKTUPOBaHbBI B COOTBETCTBMM C NPUHLMNaAMK 1 TpeboBaHnsMm
n. 9.6 Kogekca MIT. B oTHOWweHMM aBuratenen, npegHasHavyeHHbIX ANS YCTAHOBKM Ha
razoso3sax npumeHum n. 16.4.3 Kogekca MKT .

9.12.2.4 TpeboBaHus K KOHCTpyKumn TpybonpoBoaa/kaHana C ABOMHbIMW CTEHKaMM
npueoaatca B n. 7.4.1.4 n 9.8 Kogekca MI'T,

PacnonoxeHvne 3abopHOro OTBEPCTMS BEHTUNSAUMM, B Criydyae ee Hanuuus, Ans
TpybonpoBoga C [OBOWHbIMM CTEHKaMy [OOMKHO oTBe4yaTb TpebGoBaHuam n. 13.8.3
Kogekca MI'T. B oTHOWeHUN gBuraTenen, npegHasHayeHHbIX A YCTaHOBKM Ha ra3oBo3ax
npumMmeHnmMbl TpeboBaHus nyHkTa 16.4.3.2 Kogekca MKIT.

TpybonpoBoa/kaHan AOMKEH ObiTb UCMbITAH B COOTBETCTBMM C TpeboBaHusmn 21.2.1
yactn VIl «Cnctembl n TpybonpoBoabl» C LeNbo MNPOBEPKN €ro ra3oHenpoHnLaemMocTn u
NPOBEPKM TOro, YTO TPybBONpoBOa BbIAEPXKUT OXungaemoe Hanbonbluee faBreHue rasa npu
pasrepMeTu3aunm rasoBoro Tpybonposoaa.

9.12.2.5 AnbTepHaTUBHas KOHCTPYKLMS.

Tpy6onpoBoa nogayn rasa ¢ OOUHAPHON CTEHKOW MPUMEHSAETCHA TONbKO B CreayoLmx
cnyyasx:

ANa  gBuratenen, YCTaHOBMEHHbIX B MOMELLEHUAX MexaHu3moB, 060pyaOBaHHbIX
ycTporcTBaMu aBapumnHoro oTtknodenns (YAQO), kak ykasaHo B 5.4.1.2 Kogekca MI'T n gpyrmnx
npumeHnMbix Yactax Kogekca MI'T (Hanpumep, 5.6);

B Cnyyae, ecnv ras nocTtynaeT HernocpeacTBEHHO BO BMYyCKHOE OTBEPCTUE AN BO3adyxa
Ha KaXXAoM U3 UMNMHAPOB ABUraTens ¢ HU3KUM OaBEeHWEM Takum o6pasoMm, YTO eAMHUYHbIN
0TKa3 He NpMBEAET K NOCTYMNNEHNIO ra30BOro TOMMBa B MalLMHHOE NOMELLEHME.
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B oTHoOweHun gsuratenen, npegHasHayYeHHbIX K YCTaHOBKE Ha ra3oBo3ax NpUMEHSIOTCS
TpeboBaHus Kogekca MKT .

B cny4yae yTeykn rasa B nomelleHusx, obopyaoBaHHbix YAO, npuBogsLLEn K OCTaHOBKE
asuratensi(er) B 9TOM MOMELLEHUM, OOSPKHA COXPaHATCA OBOCHOBaHHasi CKOPOCTb XoAa
CyHa, a Takke ero ynpaBnaemocTb U NoAAepXmBaTbCs paboToCNOCOOHOCTb OTBETCTBEHHbIX
YCTPOWUCTB M cuctem, obecneuymsarowmx 6esonacHocTb nnasaHus (cM. 2.1.13 vactu VI
«MexaHnyeckne yCcTaHOBKNY).

9.12.2.6 KoHuenuusi 6e3onacHOCTU AOOMKHA BKMOYaTb WMHGOPMaUMIO O TOM, Kakomn
Tpy©onpoBoa nogaym rasa Ucnonb3yeTcs: anbTepHaTUBHAA KOHCTPYKLMSA i TpybonpoBog, ¢
OBOVHbIMU CTEHKaMMU.

9.12.2.7 Cwncrtema HagdyBa Bo3gyxa.

Cwuctema HagayBa aBvraTens AofmkHa otBevaTb TpeboBaHmam 9.12.1.2.

B cnyyae ycrtaHOBKM Ha CyaHe OOHOro ABuratens, 3TOT ABuUratenb AOSKeH ObiTb
crnocobeH BblpabaTbiBaTb M MOAAEPXKMBATb MOLHOCTb, AOCTAaTOMHYIO AfSi COXpaHeHus
000CHOBaAHHOW CKOPOCTU X04a CydHa, U nogaepxaHusi paboTocnoCobHOCTN OTBETCTBEHHbLIX
YCTPOWCTB nocrne cpabaTbiBaHWUsi NPeaoXpaHNTENbHbBIX YCTPOUCTB CUCTEMbI HaaayBa B CBA3M
CO B3pbIBOM C Y4eTOM KOHCTpyKumMu Asuratens (NpYMEHeHue OOUHOYHOW  unn
MHOFO3fIEMEHTHOW CUCTEMbl HagAyBa) W KOHCTPYKUUW NpefoXpaHUTEmNbHbIX YCTPOWCTB
(camo3sakpblBalOLLMCA KnanaH unn paspbiBHas memopaHa).

9.12.2.8 [as3oBbInyckHas cuctema.

["a3oBLINYCKHasi cucTeMa ABuratensi 4omkHa otTeevatb TpeboBaHuam 9.12.1.2.

B cnyyae yctaHOBKM Ha cCyaHe OOHOro ABurartens, 3TOT ABuUratenb AOMKeH ObiTb
cnocobeH BblpabaTbiBaTb M MNOAAEPXKMBATb MOLYHOCTb, AOCTATOMHYIO AM1si COXpaHeHus
000CHOBaAHHOW CKOPOCTU X04a CydHa, U nogaepxaHusi paboTocnoCobHOCTN OTBETCTBEHHbLIX
YCTPOWCTB nocne cpabaTtbiBaHns NpegoXpaHnTeNbHbIX YCTPOWCTB ra3oBbIMyCKHOM CUCTEMbI B
CBS13M CO B3PbLIBOM.

Mpn 9TOM NPOAOIKUTENbBHLIA BbIMYCK OTpaboTaBwMX rasoB Asuratensa (4epes
cpaboTaBLUy0 pa3pbiBHYI0 MeMOpaHy) B MalWMHHOE, MO0 MHOE 3aKpbITOE MOMELLEHNE HE
JonyckaeTcs.

9.12.2.9 KapTtep aoBuratens.

9.12.2.9.1 lNpegoxpaHuTenbHble KranaHbl KapTepoB ABUraTernen AOO0SMKHbl OTBeYaTb
TpeboBaHuam 2.3.4 (cm. Tarke 10.3.1.2 Kogekca MI'T).

9.12.2.9.2 NHepTusauus.

C uenblo NpoBeAeHNs TEXHUYECKOrO 0BCNy>KMBaHMSA KapTep ABuratens OOSPKeH UMeTb
coefvHEeHWe And npoBeAeHMs MHEePTU3auun U BEHTUNALMK KapTepa, a Takke U3MepeHus
KOHUEeHTpauun rasa. [na ykasaHHbIX Lenen BO3MOXHO MPUMEHEHME MHbIX TEeXHUYECKUX
peLleHnn.

9.12.2.10 BocnnameHeHue rasa B UunuHgpe.

[omkHbl OblTb BbINOSMIHEHbI MpuUMeHUMble TpebosaHnus . 10.3 Kogekca MIT. B
OTHOLUEHUN ABuraTenen, npeaHasHayvYeHHbIX ANd YCTaHOBKM Ha rasoBo3aXx, AOSMKHbl ObiTb
BbIMOSIHEHbI NpUMeHnMble TpeboBaHus rn. 16.7 Kogekca MKT .

9.12.2.11 CucteMbl  ynpaBrfieHUs,  MOHUTOPWHra, aBapUMHO-NpeaynpeanTerbHOM
curhanusauun (AMNC) n 3awmTsl

Cuctema ynpaeneHusa pAeurateneMm [OMMkHA ObiTb HE3aBUCUMOW W OTAENbHOM
OT CMCTEMbI 3aLLMTbI.

KnanaHbl, nogawowme ra3 [OMKHbl KOHTPONMUPOBATLCA CUCTEMOM  YMpaBrieHus
asuratenem unm cUCTeMom nogadm rasa.

CropaHue JOmKHO KOHTPONMPOBATLCA B KaXXAOM OTAENbHOM LMNMHAPE.

B cnyyae obHapyxXeHusi HeyaOBMNETBOPUTENbLHOrO CropaHusi B OTAEMbHOM LMnvHApe
NCNonb3oBaHWE rasa MoXeT AonycKaTbCs Npu ycnoBusx, ykasaHHblx B n. 10.3.1.6 Kogekca
MIT.
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Ecnn KoHTponb cropaHuMsi B KaXgoM OTAEMNbHOM LUMAMHAPE He npeacTaBnsieTcs
BO3MOXHbIM BCNEeACTBME pasMepa U KOHCTPYKUMM OBuraTens, BO3MOXHO OCYyLLeCTBIeHue
00LLEr0 KOHTPONS 32 CrOPaHUEM.

[ns rasoBbix guratenen OMmKHbl ObiTb NPeAyCMOTPEHbI 4OMOSTHUTENBHBIN KOHTPOSb U
3awmTa B cCooTBeTCTBUMN C TpeboBaHuammu Tabn. 9.12.2.11. B cnyyae, ecnu aHanu3 puckos,
BbIMOMHEHHbIA B COOTBETCTBUM C 9.3 He AoKa3biBaeT 0bpaTHOro.

Tabnwunuya 9.12.2.11
DYHKLMM CUCTEM KOHTpoOIs 1 3awuTtbl ana ATA (npu paboTe agBuratens Ha ra30BOM TonnuBe)

nlth
ABTOMaTUYeCKas ABTOMaTUNYECKOE
aKkTuBauusi nepekroveHme
MapameTp Curan CABOEHHbIX asvratens B Ocranoska
AlcC asurarens

3anopHbIX pexum paboTbl Ha

KrnanaHoB Xuakom tonnuee?
HeHagnexallee gasneHue B X X X X5)
Tpy6GonpoBoe Nogayv ra3oBoro Tonanea
HewncnpaBHOCTb CUCTEMbI No4a4mn X X X X5
rasoBoro Tonavea
HeuncnpaBHOCTb cUCTEMbI Nodaqn X X2 X X2)5)
3ananbHOro ToNnMBa UM CUCTEMBI
BOCMIaMeEHEHUs! rasa
MoBhbILWeHHas TemnepaTtypa BbiMyCKHOMO X X2 X X?9)
rasa nocrie Kaxgoro umMnuHapa
MoHwKeHHan cpeaHas TemMnepaTypa X X? X X29)
BbIMYCKHOIO rasa nocre Kaxaoro
umnnuHapa®
OTka3 (BKntovasi MPOMycK 3axuraHusi, X X249 X4 X24)9)
AeToHauuMo, HeYCTONYNBOE CropaHue)
CUCTEMbI BOCMNIAMEHEHUs rasa unm
HeHaanexatllee AaBreHne B LMNUHApe
asuratens
[peBbilleHne JoNyCcTUMOM X X X
KOHLIEHTpaLUmM MacrnsiHoro TymaHa B
KapTepe unu Temneparypbi
noawwmnHmka®
MpeBblweHe aasnenus B kaptepe? X X X
OcTaHoBKa asuraTtens ns-3a nodom X X
NPUYMHBI
OTKa3 B cucteme KOHTpons/ ynpaBneHus X X X
3anopHbIMK KranaHamu co CMyCKHbIM
BEHTUNEM

MpunmevaHunsa:

1) Tonbko ana OATO (npu paGoTe asuraTtens Ha rasoBom TOMMBE).

2 Onal'TO cpabatbiBaHne CABOEHHbIX 3aMOPHbIX KranaHoB CO CMYCKHbIM BEHTENeM 1 OCTaHOBKa ABUraTens
MOryT He MPOWCXOAMTb B Clyyae HabmniogeHus oTkasa TOMbKO ANt OJHOM0 UMIMHApa NpW YCroBUWU, YTO
yKa3aHHbIA LUNUHAP MOXeT ObiTb OTKMYeH oTAenbHo, a 6e3onacHas paboTa aBuratens B TakMx yCNoBUSIX
NnoATBEpXAeHa Npy aHanu3e pUCKoB.

8)  TpebyeTcs TONbKO B Criy4ae, eCrm 3T0 HeOGXOANMO A1 OBHAPYKEHUSA NPOMYCKa B 3aKUraHNN.

4 B cny4ae, Korga oTkas MOXeT ObITb YCTPaHeH B aBTOMaTUHYECKOM PEXMME, MOXET aKTMBMPOBATLCS TOMbKO
ANNC. Ecnu oTkas He NUKBMAUPOBAH NMocre 3aA4aHHOro BpeEMEHM, JOIMKHA cpaboTaTth 3awuTa.

5 Tonbko gna 'TA.

6  Ecnu TpebyeTcs B COOTBETCTBUM C 2.3.

9.12.2.12 KnanaHbl noga4u rasa.

KnanaHbl nogadm rasa JofmkHbl  ObiTb  B3PbIBO3ALLUMULLEHHOrO  MUCMOMHEHUS,
noaTBepXK4aemMoro CBMOeTerbCTBOM, BblAaHHbIM KOMMETEHTHOW opraHusauuen ¢ yyeTom
cnefyoulero:
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BHYTPEHHSAS 4YacTb KnanaHa COAEepPXWUT ra3 M AofkHa ObiTb B3pbIBO3ALLMLLEHHOIO
NCMOMHEHNs, MOATBEPKAAEMOro CBMAETENbCTBOM Ha COOTBETCTBUE TpeboBaHnsaM k 3oHe 0;

€Cnu KnanaH pacnosnoXeH BHyTpu Tpybonposoaa unum kaHana B cootsetctemm ¢ 9.12.2.3
n 9.12.2.4, HapyxHas 4acTb KnanaHa AoSbkHa ObiTb B3pPbIBO3ALUULLEHHOIO WUCMOSTHEHWS,
nogTBEpPXK4AaeMoro CBUOETENbLCTBOM COOTBETCTBME TpeboBaHMaM K 30He 1;

ecnn npumeHsieTca TpybonpoBod nogadn rasa C OLMHAPHOWM CTEHKOM, a KnanaH
YCTaHOBJIEH B MOMELLLEHNAX MeXaHn3MoB, obopyaoBaHHbIX YAO ¢ yyetom 9.12.2.51n9.12.2.6,
TO ONs1 HAPY>KHOW YacTu KnanaHa cepTudukauusa He TpebyeTca npu ycrnoBum, YTO nogada
3HEeprum K Hemy npekpaLaeTcs npyu obHapy>XeHUn raza B NOMELLEHUN.

Ecnu knanaHbl nogayn rasa He cepTudMUMPOBaHbl AN 30HbLI, B KOTOPOM
npegnonaraeTcst X NPUMEHEHWe, TO AOIMKHO OblTb AOKYMEHTasIbHO MNOATBEPXKAEHO, YTO OHU
NPUrogHbI AN UCMNOMNb30BaHUA B 3TOW 30He. [lIoKyMeHTaums 1 aHanms JOMKHbl OCHOBbLIBATLCS
Ha ctaHgaptax M3K 60079-10-1:2015 nnn M3K 60092-502:1999.
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9.13 AONOJIHUTEJNIbHbIE TPEBOBAHUA K KOHCTPYKLUUA

9.13.1 OTA.

9.13.1.1 O6Lwune nonoxeHus

MakcumanbHast gnuTtenbHas MOLWHOCTb ABuratensi npy paboTe Ha rasoBoM TOMMBE
MOXeT OblTb MEHbLUE, MaKCUManbHOW OSIUTENbHOM MOLLHOCTM MNpu paboTe Ha XnOKowm
Tonnuee.

MakcumanbHast gnutenbHasi MOLLHOCTb ABuratensi npu paboTte Ha rasoBOM TOMSMBE,
3aBucsLLas, B TOM Yncne, OT CBOWCTB ra3oBOro TonfinBa U COOTBETCTBYIOLLME STOW MOLLHOCTH
ycrosust akcnnyataumm OTI gomkHbl ObiTb yka3aHbl B TEXHUYECKOW OOKYMEHTauuMuM U
NnoATBEPXKAEHbI BO BPEMSI TUMOBBLIX MUCMbITaHWUA C y4eToM TpeboBaHui pasgena 5 vactm IV
«TexHnyeckoe HabnogeHne 3a U3roToBneHnem umsgenun» [lpaBun  TEXHUYECKOro
HabnoaeHns 3a NOCTPOMKOWN CYAOB U N3rOTOBNEHMEM MaTepuarnos 1 U3genvi gnsi cyaos.

9.13.1.2 T[lyck, cmeHa pexnmoB pabotel AT n octaHOBKa.

OTO pomkHbl OblITb CNPOEKTMPOBAHbI ANt paboTbl Kak Ha XWOKOM, Tak U Ha rasoBoOM
TOMNNMBE B KAYeCcTBe OCHOBHOIO TOMMIMBA U Ha XXWOKOM 3ananbHOM TOMNuBe, NogaBaemMoM C
Llenblo BocnnaMeHeHus.

BbICTpbI Npouecc nepeknioyYeHnsa ¢ pexunma paboTbl ABUraTens Ha rasoBoM TOMNMBE
OOIDKEH ObITb BO3MOXEH NPU BCEX MOLLHOCTSAX M BCEX NapameTpax paboTbl ABuratensi.

B03MOXXHOCTb NEepEeKITYEHNS C pexxuma pabdoTbl ABUraTeENS HA XKUOKOM TOMNMMBE A0MKHA
ObITb OrpaHMyYyeHa TeM1M MOLLLHOCTSIMW M napameTpamu paboTbl ABUraTens, npu KOTOpbIX BO
BpeMS  MCMbITaHMK ©Obina MNPOAEMOHCTPUPOBaHaA  HaAeXHOCTb U ©e3onacHoCcTb
NnepeKnoveHms.

Mpouecc nepekniovYeHns Mexay pexumamu paboTbl Ha pasnuMyHbIX Tunax Tonnvea
OOIMKEH OblTb aBTOMATU3NPOBaAHHLIM C BO3MOXHOCTbIO PYYHOrO MpEpbLIBAHUA Ha BCEX
pexumax paboTbl gsuratens. Npyn aTom aBuratenb OOMMKEH ObITb CNOCOBEH NpogosmKaTb
ANuTenbHyo paboTy Ha HOBOM Buae Tonnvea 6e3 nepepbiBa B BbIpaboOTKe 3HEPrmu.

B cnyyae otkniodeHuMsa nogaym rasosoro TonnmeBa LT[ gomkeH ObiTb cnocobeH
NPOOOIKNTb ANUTENBHYIO PabOoTy TOMBKO Ha XXMAKOM TOMJINBE.

9.13.1.3 [lopaya 3ananbHOro Tonnuea.

Hannune nogayn 3ananbHOro TonfmMBa OOSMKHO KOHTPONMPOBATLCA MYyTEM MPOBEPKM
AaBreHns 3ananbHOro Tonnvea M napameTpoB CropaHusi, Mo uHbiM cnocobom. B cnyyvae
OTCYTCTBUS MOAayM 3ananbHOro Tonnvea nogada rasoeoro tornnmeBa B AT aomkHa ObiTh
HEBO3MOKHOWN.

9.13.2 rta.

9.13.2.1 CwucTtema BocnnaMmeHeHusi TONnNuea.

B cnyyae oTkasa cuctembl BOCMNaMEHEHUsI TOnnuBa ABuraTenb AOMKeH ObiTb
OCTaHOBJIEH, 3a MCKITIOYEHMEM Cry4aeB, Korga 3TOT OTKa3 OorpaHuMyYeH OOHUM LMIUHAPOM,
nogaya rasa K KOTOPOMY HEeMeAfeHHO MnpeKkpalieHa M Mpu YCNoBuM, YTO BO3MOXHOCTb
©e3onacHon paboTbl OBuraTtens B 3TOM peXxume onpegeneHa B aHanu3e pPUCKoB U
noaTBep)KAeHa Npu UCMbITaHUSAX.

9.13.3  [swuraTenu c npeaBapuTerbHbIM cMeceobpa3oBaHMeEM.

9.13.3.1 Cwuctema noga4ym cmecu.

BosayLwHbin pecuep, TypboHarHeTaTenb, BO3AYLUHbIA OXNaauTenb U Apyrve afeMeHThbl
CUCTEMbl HagAyBa LOMKHbI pacCMaTpMBaTLCA Kak 3f1iEMEHTbI CMCTEMbI Nogaym rasa. OTkasbl
KOMMOHEHTOB, KOTOPbIE MOTYT MPUBECTU K YTEYKe rasa, AOSMKHbI ObITb PACCMOTPEHbI B X04€e
aHanusa puckoB B cOOTBETCTBUM C 9.3.

Ecnn B aHanu3e puckoB He yKasaHO MHOe, nepepn KaX4on KPbIWKOW LUMNnHOpa OOSMKHbI
OblTb YCTAHOBMEHbI OrHenperpaguTenn, C Y4Y4eTOM KOHCTPYKTUBHbIX OCODEHHOCTeWN
apuratensi, TakMmx KaK KOHLEHTpauusa rasa B CUCTEME MNOOaYM CMECH, MPOTSKEHHOCTb
TpybonpoBoAoB ra3oBo3ayLLIHOM CMECU B CUCTEME HagayBa U ApYrux.
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