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HAUMWOHANBbHBIN CTAHOAPT POCCUMUCKON DEJEPALUMN

NPOBOAA ANIA BO3AYLUHbIX NIMHUIA 3NEKTPONEPEOAYM,
CKPYYEHHbIE U3 MPO®UITMPOBAHHbIX NMPOBOJIOK
KOHLUEHTPUYECKMMW NOBUBAMU

Overhead electrical conductors. Formed wire, concentric lay, stranded conductors

Hara BBegeHunsa — 2016—01—01

1 O6bnactb npuMeHeHus

Hacrosiwumit ctaHgapT ycTaHaBnMBAaEeT JMEKTPUYECKME U MEXaHWYeCcKkue napaMmeTpbl NPpOBOAOB AN
BO3AYLUHbIX NUHWIA 3nekTponepeaayn, CKPYYeHHbIX KOHLEHTPUYECKUMU MOBUBAMM U3 MPOPUIUPOBAHHBIX
nNpoBOMOK, 06paboTaHHbIX AedpopMaumeit 40, BO BPEMSA WU NOCIE CKPYTKU, U UMEIOLLMX B CBOEW CTPYKTYPE
KOMBUHALMIO U3 CReAYIOLWMX Pa3NUYHbIX METANNMUYECKUX NPOBONOK:

a) TBepAOTAHYTLIN antoMuHuin no MOK 60889, o6o3HaveHune At;

b) TBepaoTaHyTLIN anomuumin no MOK 60889, obosHayeHne A1F, obpaboTaHHbin gedopmaumen 4o
CKPYTKU;

C) TBEPAOTAHYTLIN anomuHueBbli cnnas no M3K 60104, 0603Ha4veHne A2 unu A3;

d) TBEPAOTAHYTHIN aniomMuHKUeBbI cnnae no M3K 60104, o6o3HayveHue A2F unu A3F, oBpaboTaHHbIn
aedopManmen 40 CKPYTKu;

€) HopmanbHas ctanb, 0603HaveHne S1A unu S1B, rae A n B — knaccbl LMHKOBOTO MOKPLITUS, COOT-
BETCTBYIOLLME Knaccam 1 u 2;

f) BbICOKONpPOYHAaA cTanb, 0603Ha4YeHne S2A unu S2B;

@) cBepxnpo4Has cranb, 06o3HadYeHne S3A;

h) cranb ¢ aniOMUHUEBLIM NOKPLITUEM, 0003HaYEeHNE SA.

Mpumepbl 0603HaYEHUA NPOBOAOB (BO3MOXHbI TAKXKE ApYyrne komouHauum):

A1F, A2F, A3F;

A1F/S1A, A1F/S1B, A1F/S2A, A1F/S2B, A1F/S3A,;

A1F/A1, A1F/A2, A1F/AS;

A1F/SA, A2F/SA, A3F/SA.

[onyckailoTcs gpyrue Tunbl NPOBOAOB, HE NPUBEAEHHBbIE B HACTOSLLEM CTaHAapTe.

2 HopmaTtuBHbI€ CCbINIKU

B HacTosieM craHaapTe Mcnonb30BaHbl HOPMATMBHBIE CCbINIKU HA CNeaylolme CTaHgapThl, KOTOPbIe
HEOOXOAUMO YYWUTLIBATL MPU MPUMEHEHUU HACTOSILLEro craHaapTa (4ns AaTUPOBAHHbLIX CCbINIOK creayeT
MCMOMb30BaTh TOMbKO YKa3aHHOE u3jaHue):

MO3K 60050-466:1990 MexxayHapoaHbl anekTpoTexHudeckun crnosapb (M3C). Mmasa 466. IuHun
anekTponepegayn (IEC 60050-466:1990, International Electrotechnikal Vocabulary — Chapter 466: Over-
head lines)

MO3K 60104:1987 lNpoBonoka u3 cnnaea antoMUHUA-MarHuin-KpeMHUIN ANs NPOBOAOB BO3AYLUHbLIX fW-
Huin anektponepegayn (IEC 60104:1987, Aluminium— magnesium-— silicon alloy wire for overhead line con-
ductors)

M3K 60888:1987 [lMpoBonoka cranbHas OLMHKOBAHHAs Ans MHOronpoBOnouYHbIX nposogoB (IEC
60888:1987, Zinc-coated steel wires for stranded conductors)

M3paHue opnumnanbHoe
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MO3K 60889:1987 lNpoBonoka aniOMWHMEBas TBEpPAOTAHYTAA ANS NPOBOAOB ANA BO3AYLUHLIX SIMHUA
anektponepeaauu (IEC 60889:1987, Hard-drawn aluminium wire for overhead line conductors)

M3K 61089:1991 lNposoaa AnA BO3AYLUHLIX MIMHWUI SNEKTponepeaayun, CKPYYEHHbIe U3 KPYribiX nNpo-
BONMOK KOHUeHTpuyeckumu nosueamu (IEC 61089:1991, Round wire concentric lay overhead electrical
stranded conductors)

M3K 61232:1993 CranbHaa NpoBOMOKa, NNAKMPOBaHHAA aniOMUHMEM, SNEKTPOTEXHUYECKOro HasHa-
yeHunsa (IEC 61232:1993, Aluminium-clad steel wires for electrical purposes)

MO3K 61395:1998 lMposBoaa AnA BO3AYWHbLIX JIMHUIA 3nekTponepeaayun. McnolTaHue Ha nonsy4vyecTb
CckpyveHHbix npoBogoB (IEC 61395:1998, Overhead electrical conductors — Creep test procedures for
stranded conductors)

3 TepmuHbI M onpeaeneHus

B HacrosileM craHgapTte UCNonb30BaHbl cneaylowme TepMuHbl ¢ COOTBETCTBYIOWMMU OonpeaeneHus-
MMU:

3.1 anmomuuun (aluminium): Bce ykasaHHble TUNbI aniOMUHUA ¥ anNiOMUHUEBBIX CNSIABOB.

3.2

npoBog (conductor): Uspaenue, npeagHasHa4YeHHOE ANA nNepeaavn 3NeKTPUYECcKoro Toka U cocrosLuee
U3 HECKONbKUX HEU3ONUPOBAHHBIX U CKPYYEHHbIX MeXay coO0i NpOBOMOK.
[M3K 60050-466, cTtatba 466-01-15 B uameHeHHOW peaakuum]

3.3 npoBoA, CKpPyYeHHbIN KOHUEHTpuuYeckummu nosuBamm (concentric lay stranded conductor):
MpoBoa, COCTOAWMI U3 LEHTPANbHOIO CepaeqHuKa U OJHOTO UMM HECKONbKUX MOBUBOB NPOBOSIOK, Haro-
YXEHHbIX NO CMUpAanu B YepeayoLLUXCA HaNPaBNeHusX.

3.4 nanpaBneHue ckpyTku (direction of lay)

3.41

HanpaesnieHue CKpyTku (o6uee onpeaenenue) [direction of lay (general definition)]: HanpaBneHue
BpaLLEHNA NOBMBA NPOBONOK OT HabnoaaTens.

MpumeyaHue — CKpyTka B NpaBOM HarpaBrieHUM — MO YacOBOW CTpenKe, CKpyTKa B SIeBOM Hanpasne-
HUM — NPOTMB YaCOBOW CTPESIKHU.

[M3K 60050-466, ctatba 466-10-07 B M13MEeHeHHOW peaakuum]

3.4.2 HanpaBneHue CKpPYTKM (ansTepHaTusHoe onpeaenenue) [direction of lay (alternative definition)]:
HanpasneHue ckpyTku onpeaenseTcs kak npaBoe unm nesoe.

Mpumedanue —Npu NpaBoil CkpyTKe NPOBOMOKN UAYT B TOM Xe HanpaBneHuW, YTo U LeHTpanbHas 4acTb
BykBbl Z, KOrf,a NpOBOJ pacnofioxeH BepTUKanbHO. MNpu NeBO CKPYTKE MPOBONOKU MAYT B TOM Xe HanpaBNeHUW, YTo u
LeHTpanbHas YacTb OykBbl S, Koraa NpoBOj PacnonoXeH BepTUKanbHO.

3.5 npoBonoka 3KBUBaneHTHOro amametpa (equivalent wire diameter): Kpyrnasa nposonoka onpe-
[AEneHHOro AnaMeTpa, UMEIOLLANA T XKe CeYEHUE, MacCy U ANMEKTPUYECKOE CONPOTUBAEHUE, YTO U Npochunu-
poBaHHas MPOBONOKA U3 TOrO Xe MaTtepuana.

3.6 cTteneHb ynnoTHeHnA (compactness ratio): OTHoweHue nnowaaun 1 k nnowaam 2, rae nnowaab
1 — obwas nnowaab cedeHns NpoBoAa, BKMOYAsa CepAeyHuK, a nnowaab 2 — nnowaab Kpyra, MMeKoLwero
AWaMeTp, paBHbIi HAPY>XHOMY AMaMeTpy nNpoBoja.

3.7 koadpduumenT 3anonHeHusn (fill ratio): OTHoweHne nrnowaam 1 K pasHOCTU: nnowagb 2 MUHYC
nnowaab 3, rae nnowaas 1 — nnowaab cevyeHus antoMUHUEBON YacTu NPOBOAA, Nnowaab 2 — nnowagb
Kpyra, MMEIoLLEro AMaMeTp, PaBHbIA HapPYKHOMY AMamMeTpy NpoBoAa, nnowaab 3 — nnowaab Kpyra, onu-
CaHHOrO BOKPYr cepaeyHuka bumeTtannuyeckoro npoeoga (0 Ana ogHOPOAHOIO NPOBOAA).

3.8 npodunupoBaHHaa npoBonoka (formed wire): MeTannuyeckass NpOBONOKa, UMEIOLLIAA NOCTOSIH-
HOE CeYeHne U HEKPYINYo hopmy.

3.9 war ckpyTkm (lay length): OceBas anuHa NMONMHOro BUTKA cnupanu, 06pazoBaHHOro OTAEMNbHOM
NPOBOSIOKOW CKPYYEHHOTo NpoBoAa.

3.10

KpaTHOCTb wWwara ckpyTku (lay ratio): OTHOLWEHNe Mexay LaroM CKPYTKM U HapyXHbIM AnamMeTpoM
COOTBETCTBYIOLLErO NOBMBA NPOBOSIOK B CKPYYEHHOM NPOBOAE.
[M3K 60050-466, cratba 466-10-06 B M1ameHeHHOW peaakuun]
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3.11 naptusa (lot): OnpegeneHHoe KONUYECTBO NPOBOAA, M3TOTOBAIEHHOTO OAHUM NPOU3BOAUTENEM B
OZIMHAKOBbIX YCIIOBUSIX MPOU3BOACTBA.

n pumMedaHNe — I'IapTvno MOXET COCTaBNATb BCE UIU YacCTb NPpOU3BeA€HHOro Konnu4yecTsa npoBsoja.

3.12 HoMMHanbLHOe 3Ha4yeHue (nominal): YcTaHaBnuBaemoe unu 0603Ha4aeMoe 3Ha4YeHue mamepse-
MOro mapameTpa npoBoAa WNU dNeMeHTa NPoBOoAa, ANs KOTOPOro yCTaHaBNMBAIKOT NPeAenbHble OTKIOHe-
HUS.

[TpuMeyaHUe — HOMUHanNbHOE 3Ha4YeHUe ABNAETCA 3afaHHON BENMUYUHON.

3.13 npoBonoka kpyrnaa (round wire): MeTannuyeckoe nsaenue, nosy4€HHOE BOSIOYEHUEM, NOCTO-
SAAHHOTO KPYrNoro ceYeHus.

3.14 cooTHOoweHne ctanb/antoMuHui (steel ratio): Ona nposogoB AxF/Syz OTHOWeEHUE ceyeHus
CTasm K CeYEHUIO antOMMHWSA, BbIPQXKEHHOE B NPOLIEHTaX.

4 Cncrema ob6o3HaueHu

Cucrema 0603HaYeHUIn Ucnonb3yeTca ANA MAEHTUdUKaUUN anioMUHUEBLIX NPOBOAOB, CKPYYEHHbBIX U3
NpochnnMpPOBaHHbIX MPOBOIOK, G UnK 6e3 CTanbHbIX NPOBOJOK.

AntoMuHKueBbie npoBoga 6e3 ctanbHbIX NPOBOSIOK 0603Ha4atoT AxF, rae x 0603HavaeT TUN anioMUMHUS.

KomnosuumoHHble antomMuHueBble npoBoda obosHauawT AxF/Ay unu AxF/AyF, rae AxF o6osHauvaet
Hapy>XHble MPOBOMOKU (MNU HapPYXHbIA NoBuB), a Ay unu AyF o6Go3HauaeT BHYTpEHHME NPOBONOKU (Unu
cepaeyHuK).

CraneanioMuHueBble npoBoda o6o03HavaT AxF/Syz unu AxF/SA, rae AxF o6o3HauaeT HapyXHbie
anioMUHMEBBIE NMPOBOMOKM (HAPYXHbIi MOBUB), @ Syz unu SA 0603Ha4aeT cTanbHol cepaeyHuk. B 06o3Ha-
YEHUM OLIMHKOBAHHBIX CTamnbHbIX MPOBOMOK y 0603HAYaeT TMN CTanu (HOPManbHas, BbICOKOMPOYHAS WK
CBEPXBbICOKOMNPOYHASA), a Z — KNacc LMHKOBOIO NOKpbITUA (A unu B).

MpoBoaa MASHTMULMPYIOT crieayowmum o6pasom:

a) uMdpOoBbLIM KOAOM, YKasblBaIOLWMM 9SKBMBANEHTHOE TOKOMPOBOAALLEE CEeYeHWUe, NPUBEAEHHOE K
anoMuHuio A1F, mm?;

b) uucpoBLIM KOAOM, YKa3bIBAKOLLMM CEHEHNE MaTepuana, 0opa3syioLero cepaeyHuk, Mm?;

¢) 0603HaYeHMeM, yKa3biBaKOLWWUM TUN NPOBOMNOKU NpoBoaa. [nsa bumerannuueckux NpoBoAos Nepeoe
0603HaYeHMEe OTHOCUTCS K HAPY>KHOMY NOBUBY, @ BTOPOE K CEpAEYHUKY;

d) YMcnom, ykasbiBaloLMM HOMUHamNbHbIA AMaMeTp Nnposoaa.

lMpumepbi

1 500-A1F-262: nposod cocmoum u3 NpPoguupo8aHHbIX anioMuHuesbix npoeosiok A1F. Ezo ceyeHue
500 mm? e2o duamemp (262 - 0,1) mMm.

2 505/65-A1FS1A-281: npoeod cocmoum u3 NPoguUIIUPO8aHHbLIX allloMUHUe8bIX npoeosiok A1F u nposo-
JI0K U3 HopMasibHol cmanu S1A ¢ yuHKoebiM nokpbimueM. CeyeHue amomuHus ATF — 505 Mm?, ceyeHue cma-
nu S1A — 65 Mm% HomuHansHbIlU Quamemp npoeoda paseH (281 - 0,1) mm.

CrieaytoLme NpuMepsl NPeACTaBASIOT COBON BO3MOXHbIE KOHCTPYKLMM NPOBOAOB. MOXHO TakKe U3ro-
TOBNATH NPOBO/1A, OCHOBLIBASICH HA PA3NNUHBLIX KOMBMHALMAX TUMOB NPOBOIIOK:

A1F, A2F, A3F;

A1F/ S1A, A1F/ S1B, A1F/ S2A, A1F/ S2B, A1F/ S3A;

A1F/ A1, A1F/ A2, A1F/ A3;

A1F/ SA, A2F/ SA, A3F/ SA.

5 TpeboBaHus K CKPYUYE€HHbIM NPOBOAAM

5.1 MaTtepuan

CKpy4Y€eHHble NPOBOAA COCTOAT U3 NPOMUNMPOBAHHLIX aMiOMUHUEBLIX NPOBOMIOK U, NPU HEO6X0AUMO-
CTWU, U3 KPYIMbIX CTanbHbLIX OLUHKOBAHHBLIX MPOBONIOK WA KPYTIbIX CTaNbHLIX MPOBOMOK C aniOMUHUEBbLIM
NOKpbLITUEM.

Bce npoBonoku A0 CKPYTKU AOIDKHbI MMETb napameTpbl, cooTBeTcTByowme M3K 60104, MK 60888,
MO3K 60889 unu, npu HeobGxogumoctn, MIK 61232. Mposonoku, npodmnuposaHHbie aedopmauuen Ao
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CKPYTKM, AOMKHBI MMETb NapameTpbl, PacCYMTaHHbIE HA OCHOBE MapaMeTPOB KPYrnblX NPOBONOK 3KBUBA-
NEHTHbIX AUaMETPOB.

MpuMeyaHne — YkazaHHble MaTepuansl UMELOT creaytoLiee yaenbHoe CONpoTUBMEHUe (B NOpsAKe BO3-
pacTaHus):

- A1F: 28,264 HOM'M, cooTBeTcTBYIOWEE 61 % IACS;
- A2F: 32,530 HOM-M, cooTBeTcTBYIOLEe 53 % IACS;
- A3F: 32,840 HOM-M, cooTBeTcTBYIOLLEe 52,5 % IACS.

5.2 NMpodmnuposaHHaa npoBosiOKa

B HacTosileMm cTtaHaapTe NpuHATBI TPUM BapuaHTa npouecca nofnyyeHusa nposoga. B nepsom ucnonb-
3YI0T MPOBOJIOKY, NPOPMNNpPOBaHHYI0 Aedopmaumen B O4HOK onepauun, 3aTeMm CKPyYEHHYIO B ApYyrow one-
pauun. Bo BTOpOoM — npoBonoky obpabatbiBatoT gecopmaumnein 04HOBPEMEHHO CO CKPYTKOM npoBofa 3a
OoaHYy onepauuio. B Tpetbem — cHauyana o6pa3yloT NOBUB M3 KPYrMbIX NMPOBOMOK M 3aTe€M YNMNOTHEHUEM
npohunupytoT, nonyyasi Kpyrnoe ceyenue. lNoesepx 9T0ro ynroOTHEHHOTO NMOBUBA HAKNaAbIBAKOT AOMNOSHU-
TerbHble MOBUBbI KPYITON MPOBOMOKU W YNMAOTHAOT UX, UNKU NOBEPX 3TOr0 YNMOTHEHHOro MOBMBA Haknabl-
BAKOT AONOMHUTENbHbLIE MOBUBbLI NPOPUNUPOBAHHOW NPOBOOKM.

Bo Bcex aTux BapuaHTax matepuarnbl AOMDKHbI UMETb NapamMeTpbl, YCTaHOBMEHHble B MOK 60889 u
M3K 60104.

Mpu nepeoM BapuaHTe npouecca nony4eHns NpoBoAa UCMbITAHWUA AOIMKHbI ObITb NPOBEAEHbI HA NPO-
OUNMPOBAHHON NPOBONOKE A0 CKPYTKM, M €& mapamMeTpbl YCTAHOBMNEHbI HA OCHOBE MapamMeTPOB MPOBOMIOKU
3KBMBANEHTHOr0 AuamMeTpa. B ocTamnbHbIX BapuaHTax MCNbITAHMA AOIDKHbI ObiTb NPOBEAEHbI HA KPYrIon
npoBonoke Ao oBpaboTkm AedopMaumen U CKPyYMBaHUSA, U NONyYEHHbIE NapamMeTpbl AOMMKHbI COOTBETCTBO-
BaTb NapameTpaM Kpyriown npoBosioku 40 NpoduUnmpoBaHus.

Ecnu TpeGyloTCa UCMbITAHUS HA OTAENbHbIX MPOBOMOKAX MOCNE CKPYTKW, TO 3aKa34YMK U U3rOTOBUTENDb
JOIMKHBbI COCTaBUTBL CornaLueHue no TpeboBaHuaM, npexae Yyem ohopmnaTb 3akas.

Tunosble NPUMEPbLI NPOBOAOB, CKPYYEHHbIX U3 NPOCUIMPOBAHHBLIX MPOBOSMIOK, NPEACTaBMEHbl Ha pu-
cyHkax 1 (au b) n 2.
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a) TPEeXMOBMBHbI NPOBOZ, CKPYYEHHbIN M3 NPOUINPOBAHHBIX NPOBOJIOK THNa AXF/SXy

b) TpexnosMBHbI NPOBOA, CKPYUEHHbIV N3 NPOUANPOBaHHbLIX NPOBOOK TUNa AXF/Sxy

PucyHok 1 — MpoBog, CKpy4eHHbIii U3 NpotUAMPOBaHHbLIX NPOBOIOK — TPU NMoBKUBA

PucyHok 2 — [1ByXNOBUBHbIV NPOBOJA, CKPYYEHHbIN M3 NPOgIUANPOBaHHbIX NPOBOOK Tuna AxF/AyF

5.3 Pa3mepbl npoBoaoB

Pasmepbl NPOBOAOB ykasaHbl B CMPaBOYHOM NpunoxeHun D. Mpu HOBbIX pa3paboTkax NMPoOBOAOB pe-
KOMEHZyeTCs1 BbIGUpaTh pasmepbl Mo 3TOMY NPUIOXEHWIO. [poBOAa, MMeIOLMe AuamMeTpbl Y MexaHuyeckue
napameTpbl, 3KBUBANIEHTHbIE CYLLECTBYIOLLMM KOHCTPYKLMSM, Takke NpuBefeHbl B npunoxeHun D ¢ Lenbto
o6neryeHnsi BbiGopa NPOBOAOB, MCMNO/b3YEMbIX /151 3aMeHbl MPOBOAOB CYLLECTBYIOLLMX BO3AYLUHBLIX JIMHUA
anekTponepesauun.

Pasmepbl UM KOHCTPYKLMM NPOBOAOB, OTCYTCTBYIOLUME B HACTOSILLLEM CTaHgapTe, MOryT 6biTb paspa-
60TaHbl 1 NOCTAB/EHbI MO COMNALLEHNI0 MEX/Y W3rOTOBUTENIEM U 3aKa3uMKOM; MPU 3TOM AO/HKHbI 6biTb NpU-
MeHeHbl COOTBETCTBYIOLLME TPeGOBAHNS HACTOSALLEro cTaHaapTa.
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5.4 NoBepxHOCTb

MoBepXHOCTL NPOBOAA HE AOIMKHA UMETL KakUx-Nubo aedekToB, BUAUMbIX 6€3 NPUMEHEHUS YBENUYU-
TenbHbIX NPUOOPOB, TakUX Kak Hazpesbl, HAAPbIBbI M T. M., HECOBMECTUMbIE C MPUHATON KOMMEPYECKOM
NPaKTUKON.

5.5 CkpyTKa

5.5.1 Bce NpoBOSIOKM NPOBOAA AOMKHbI ObITb CKPYYEHbI KOHLEHTPUYECKUMU NoBMBAMU. CMEXHBbIE NO-
BMBbI MPOBOSIOK AOMMKHbI ObITb CKPYYEHLI B MPOTUBOMOJIOKHBLIX HAMNpaBneHuax. HapyxHbili MOBUB JOJDKEH
UMETb NpaBoe HanpaBliEHUE, eCnu NPK 3aKa3e He yKa3aHo MHOe.

5.5.2 MpoOBONOKN KaXaoro noBuBa AOMKHbI ObITh HANOXEHbI PABHOMEPHO, MIIOTHO Npuneratb Apyr K
APYry 1 K NPOBOSIOKaM HUXEnexaLlero nosmsa.

5.5.3 KpaTHOCTb Liara CKpyTKM Ansi MOBMBOB M3 CTanbHOW OLMHKOBAHHOW MPOBOMOKU AOMKHA ObITb
cneayoLlen:

Q) KpaTHOCTb Luara CKPYTKM AN NoBuBa U3 6 NpoBOSoOK cepaevHuka n3 7 unu 19 cranbHbIX NPOBOSIOK
[omkHa 6biTb oT 16 go 26;

b) KpaTHOCTb Liara CKpPyTKM And noBmBa u3 12 npoBOSOK cepaedyHuka u3 19 cranbHbIX MPOBOSIOK
[omkHa obiTb oT 14 go 22;

C) ANA HEKOTOPbIX KOHCTPYKLUUI NPOBOAOB, TAKUX KaK yKadaHHaA Ha PUCYHKE 1b, MUHMManbHasa Kpart-
HOCTb LUara CKPYTKU MOXeET ObiTb MeHee 10 Ans BHYTPEHHUX U BHELLUHUX NOBUBOB.

5.5.4 KpaTHOCTb Luara CKpyTKU Ans anioMUHUEBBLIX NOBUBOB BCEX TUMOB MPOBOAOB AOMMKHA ObIThb Cre-
aylouen:

a) KpaTHOCTb Luara CKpPyTKW AMsi HApy)HOro MOBKMBA antoOMWHWEBBIX MPOBOMIOK AOSKHA ObiTb 0T 10 go
14;

b) KpaTHOCTb Luara CKpyTKM Ans BHYTPEHHMX NMOBUBOB antOMUHUEBLIX NPOBOSOK JOIMKHA ObiTk 0T 10 A0
16.

5.5.5 B cranbHOM cepaeyvHuke u3 19 NpoBOSOK KPATHOCTb Luara CKPyTKM noeuBa u3 12 npoBOMoK He
AomkHa ObITb Bonee KpaTHOCTM Luara CKPYTKM noBuBa M3 6 npoBOnok. B nmpoBoge, MMEIOLEM HECKOMbKO
NOBUBOB anOMWHUEBbIX NMPOBOJIOK, KPATHOCTb LUAra CKPyTKM moBoro aniOMMHMEBOTO NOBMBA HE AOJDKHA
ObiTb 6ONee KPAaTHOCTM LUAra CKPYTKM HEMNOCPEACTBEHHO HUDKENEXKALLEro anioMUHUEBOro NoBMBa.

5.5.6 Bce cTanbHbIe NPOBONOKK AOJKHBI ObITb KOMNAKTHBIMU B CKPYYEHHOM CEpAEYHUKe, U ecnu cep-
AeyvHUK obpesaH, KOHLbI NPOBONOK AOJDKHBI OCTABATLCH HA MECTE UM CHOBA 3aHATb NEepBOHaYanbHoe no-
NOXEHWe Nocne Nerkoro noanpaereHns BPyYHy0. 3TO TpeboBaHUE OTHOCUTCA Taloke K Hapy)KHOMY NOBUBY
anioMUHUEBbIX NPOBOIIOK.

5.5.7 lMeped CKPYTKON BCE ariOMUHUEBLIE U CTallbHbIE MPOBOJIOKA AOMKHLI UMETb O4UHAKOBYIO TEM-

neparypy.
5.6 CoeauHeHus

5.6.1 CoeanHeHue cTanbHON OLIMHKOBAHHOM NMPOBOSOKW MNKU NPOBOIOK CEpAEYHNKA B NpoLecce CKPyT-
KW He fonycKaeTes.

5.6.2 Ha crpoutencHol anuHe npoBoja AonyckaeTcs He Gonee OAHOW aniOMMHWMEBOW MPOBOSMOKM,
UMeELOLLENn CoeanmHeHne u otTeevaioen tpedosaHuam MOK 61089.

5.6.3 B npouecce CKpyTKM He JOMycKaeTCsl CBapka anioMUHWEBOW NPOBOSIOKU ANs nonyyeHust Tpedye-
MOW ANWHbI NpoBoaa.

5.6.4 CoeaunHeHus aonyckaloTcs npyu obpbiBax anioMUHUEBON NPOBONOKMW, KOTOPbIE MOTYT UMETb Me-
CTO B NPOLIECCE CKPYTKM, NPU YCNOBUM, YTO 3TU 0OpbIBLI HE 0BYCNOBNEHbI HU AedeKTamMKU CAMOI NPOBOMNOKM,
HW UCMNONb30BAHUEM KOPOTKMX OTPE3KOB amoOMUHUEBLIX NPOBONOK. MecCTa cBapkn AOMKHbLI COOTBETCTBOBATH
reoMeTpumu UCXOAHON NPOBOSOKKU, TO €CTb B MECTAX CBAPKU AOMKHbI ObITh yAaneHbl 3ayCeHUbl A0 nonyve-
HUA HOPMbI UCXOAHONW NMPOBONOKK U HE AOIDKHO ObITb HEPOBHOCTEN.

5.6.5 [na antoMMHUEBBLIX NPOBOMOK YMCIO MECT CBAPKN HE AOSMKHO NPEBbLIWAaTb 3HAYEHUN, YKa3aHHbIX
B Tabnuue 1. MNpu 3TOM paccTosiHUe MexXay MecTammn CBapku AOSMKHO ObiTb HE MeHee 15 M Ha oaHOW U TON
>Ke NPOBOIOKE UMK Ha NGO APYrow anioMUHMEBOW NPOBOMOKE NPOBOAA.



rocT P M3K 62219—2014

Ta6nunuya 1 — Yucno coeguHEHUR, JornyckaeMoe B antoMUHUEBLIX NPOBOAAX

[HonycTumoe Ymcro coefnHeHUA

Yuero noBuBOB antoMUHUEBON NPOBOJIOKN .
Ha CTpouTerbHOW ANHe npoBoja

1 2
2 3
3 4
4 5

5.6.6 CoegnHeHMsa LOJDKHbI BbIMOMHATLCA CThIKOBOW 3rEKTPOCBAPKOW, XOMOAHOW CThIKOBOW 9NEKTPO-
CBapKOW, XONOAHON CBApKOM NoAa AaBrneHnemM (CM. npumevaHue 1) unm nobbiMm ApyruM COOTBETCTBYIOLLUMM
cnoco6oM CBapkW. YKasaHHble COEAMHEHUA OOMKHbI BbIMOSHATLCA B COOTBETCTBUM C NPUHATON KOMMeEpYe-
CKOI NPaKkTUKOW. Mpn nepBoM BapuaHTe COEAUHEHUA MECTO CBaPKMU OTXKUratoT HA PacCTOAHMM OKONo 250 Mm
no o6e CTOPOHbI CBAPKMU.

He tpebyetcs, 4Tobbl coeanHeHus no 5.6.4 nmenu napameTpbl UCXOAHON NMPOBONOKK (CM. Npumeva-
Hue 2). OgHaKo BPEMEHHOE CONPOTUBIEHWE pPaspbiBy HE AOMKHO ObiTb MeHee 75 MINa aAns OTOMOKEHHbIX
MECT CTbIKOBOM anekTpoceapku n 130 MIlMa ans mect XonoAHON CBapku noa AaBneHUem U XOrnoaHOW CTbIKO-
BOW aneKTpocBapku. M3rotoButens AOMKEH rapaHTUpoBaTh, YTO UCMOMNb3yeMbIit cnOco6 CBapkuU MO3BONAET
obecneunTb Tpebyemoe BpeMEHHOE COMPOTUBIIEHUE Pa3pbIBY.

MpuMmedyaHus

1 B HekoTOpLIX CTpaHax TpebyeTca oKW MECT XONOAHOI cBapKu Npu UCMoNb3oBaHUM MaTepuanos A2 unu A3.

2 MpaBuneHoOe pacnpeaenieHne MecT CBapKu NpoBOSIOK B MHOTOMPOBOJOYHbLIX NMPOBOJax CBA3AHO OHOBPEMEHHO
C MPOYHOCTBIO U YANMHEHMEM MPU pacTsHKEeHWU. BbicokMe 3HaYeHUs YANWHEHWS U HU3KWE 3HAYEHWS NPOYHOCTU
OTOXOKEHHOrO MeCTa CThLIKOBOW 3MEKTPOCBApKU AaloT aHanorMyHble XapakTepucTUKN MpoBoAa, Kak U Npu NpUMEHeHun
XOMNOAHOW CBapKuW Noj faBreHneM UK XONo[HOW CTHIKOBOW 3reKTpocBapKu.

5.7 JIuHeiHaA NNIOTHOCTL — MAacCa eaAUHULbI ANIUHbI

Macceol, ykasaHHble B Tabnuuax npunoxeHus D, onpeaeneHbl AN KaXA0ro pasMepa U KOHCTPYKLMK
npoBoAAa Ha OCHOBaHWUU NIIOTHOCTU antOMUHUEBON NPOBOSMOKW U3 OLMHKOBAHHOW CTanu no CtaHaapTaM, yka-
3aHHbIM B 5.1, HOPM yBenUYEHUs, 00YCNOBAEHHbLIX CKPYTKOM NO Tabnuue 2, u ceyeHuit anioMUHUMEBOW U
CTanbHOW OLMHKOBAHHOW NPOBOMOK, PACCHUTAHHBIX MO UX TEOPETUYECKUM HEOKPYTTNIEHHbIM ANaMeTpaMm.

Hopwmbl yBenuyeHust Maccobl, 00YCNOBNEHHbIE CKPYTKOM (CM. NpuMeyaHue 1), yCTaHOBMNEHHbIE ANA cpea-
HUX 3HAYEHWI KPaTHOCTU LLAroB CKpyTkn no 5.5.4 u 5.5.5, npuBegeHbl B Tabnuue 2 unu, ecnu Tpedyetca
Oonbluasi TOYHOCTb ANA pacyeTa 3TUX HOPM, MOXHO MCMONbL30BaTb AENCTBUTESbHbIE KPAaTHOCTU LIaros
CKPYTKM.

Ons npoBoga, MMEIOLEro CMasky (CM. NpumedaHue 2), HOMMHaMbHYI0O Maccy cMasku onpeaensioT no
MeToAy npunoxeHus C.

MpuMevyaHus

1 Macca npoBoja 3aBMCUT OT KpaTHOCTU LIAroB CKPYTKA. Bce npoBonoku, Kpome LieHTpanbHoOW, ANUHHEE CKpy-
YeHHOro NpoBofa, U yBernMyeHne Macchbl 3aBUCUT OT NPUHATON KPaTHOCTK LWara CKpYTKK.

2 Tpe6oBaHuA B 4aCTV CMa3KN HAXOAATCA B CTaZiUN PaCCMOTPEHMA.
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Tabnuya 2— CraHgapTu3oBaHHble 3 HOPMbI YBENUYEHUS Macchl NpoBoga, 06ycrnoBneHHbIe CKpYTKOW

KoHcTpykums npoBoaa Hopma yBenuyerus ®, %
Yucro nosmeoB Yncro cTanbHbIX Yucro noeveos . o)
o b) . AnoMUHWN Cranb
anoM1UHUEBON NPOBOSIOKU NPOBOSIOK cTaribHOM NPOBOSIOKA
1 0 — 1,5 —
1 — 1,5 —
2 0 — 2,0 —_
1 — 2,0 —_
7 1 2,0 0,43
3 0 — 2,0 —_
7 1 2,5 0,43
19 2 2,5 0,77
4 0 — 3,0 _
19 2 3,0 0,77
? MpuBeaeHHbIE HOPMLI ONpefeneHbl HAa OCHOBaAHUW CPEAHUX 3HAYEHWI KpaTHOCTY LLIAroB CKPYTKU AN Kaxao-
ro noBMBa artoOMUHUEBOW UMK CTaribHOW MPOBOMOKU.
Yucno NoBMBOB KaXoro Tuna npoBosiok 6e3 yueTa LieHTpanbHON NpOBOMOKN.
9 Yueno NpoBOSIOK B MOBUBE HE HOPMUPOBAHO, MO3ITOMY 3HAYEHUSA 3TUX HOPM YBENUYEHUS OKPYreHbl TUMo-
BbIM METOJOM OKPYITIEHUSA.

5.8 MexaHuveckasi NPOYHOCTb NPOBOAA

5.8.1 HopmupyemMas NnpoYHOCTb MPU PacTsHKEHUU OA4HOPOAHOMO armoMUHMEBOro NPOBOAA paBHa CyMMe
MUHUMAanNbHBLIX 3HAYEHUI NPOYHOCTW NPU PACTSHKEHUN KaXKOOW M3 NpoBOSoK no 5.8.4.

5.8.2 HopmupyemMasi npOYHOCTb NPU PacTsHXKEHUN cTaneantoMUMHUEBLIX NpoBoAoB AXF/Syz nunm AxXF/SA
paBHa CyMM€ MPOYHOCTU MPU PACTSXKEHUU YaCTM M3 aniOMUHUA M YaCcTU U3 CTanu NpU 3HaAYEHUU YANUHEHUA
anioM1UHUA B MOMEHT paspbiBa. Ona yHUdUKaumMmM TexHn4eckux TpebosaHuin 1 Ha OCHOBaHWM MPaKTUKKU 3Ta
NPOYHOCTbL CTanu NPUHATA HA OCHOBE Harpysku npu yanuHeHun Ha 1 % obpasua aAnuHon 250 M.

5.8.3 Hopmupyemas npoYyHOCTb NPU pacTsbkeHun BumeTannmy4eckux nposoaoB U3 anoMuHna (A1F/A2
unn A1F/A3) paBHa CymMMe 3Ha4YEHWI MPOYHOCTM Mpu pacTskeHun vactu u3 A1F n 95 % npoyHocTu npu
pacTspkeHum yactu us A2 unm A3.

5.8.4 TpOYHOCTb NPU PaACTAXKEHUU OTAENBLHON MNPOBOSIOKM ONPEAENAT N0 €e HOMUHANbLHOMY pa3pblB-
HOMY YCUIUIO, yKa3aHHOMY B CTaHaapTtax no 5.1.

6 UcnbiTtaHusa

6.1 Knaccudgukauma ucnbitTaHum

6.1.1 TunoBbIe UCNbITAHUA

TunoBble UCNbITAHUA NPOBOAAT ANS NPOBEPKUM OCHOBHbIX NAapaMeTpoB NpOBOAA, TO €CTb TEX, KOTOPbIE
3aBUCHAT rMaBHbIM 06pPa3om OT €ro KOHCTPYKUMKU. VX npoBoAsAT 0AuH pa3 nmMbo Anst HOBOW KOHCTPYKLMK, Ju-
60 ans HoBoOro usrotosutens, NGO Ans HoBoro cnocoba NMPou3BOACTBA NMPOBOAA U MOBTOPSIOT TONLKO B
cny4yae usMeHeHUs1 KOHCTPYKLMK, 3roTOBUTENsI nu cnocoba npou3soacTBa.

TunoBble UCNbITAHMS NPOBOAAT Ha NPOBOAE, NPOLUeALIEM UCNbITAHUSA HA obpa3sue.

TUNoBbIE UCMLITAHUSA AO0MKHbI MPOBOAUTLCSA ANSA YCTAHOBMNEHHbLIX KOHCTPYKLUA.

6.1.2 UcnbiTaHusa Ha ob6pasuax

McnbiTaHust Ha obpasuax npoBoOAAT Ans obecneyeHus rapaHTMM KavyecTBa NMPOBOAOB M UX COOTBET-
cTBUsI TpeOOBaHMAM HaCTOSLLErO CTaHaapTa.
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6.2 CocTaB UCNbITAHUA NPOBOAOB HOBOW KOHCTPYKLUK

MpoBoAAT cneaylowme UCNbITaHUs.

6.2.1 TunoBble UCNbITaHUA

a) Ceapka anioMnHUEBbLIX MPOBOJSIOK.

b) Kpusble «ycunue-aedopmauus».

¢) MpoYHOCTL NPOBOAA Ha Pa3pbIB.

d) Monsy4ecTtb.

6.2.2 cnbiTaHnA Ha ob6pasuax

a) Ha npoBonoke no ckpyTkm no 5.1 n 5.2.

b) Ha npoBoge:

- Nnowaab NONEPEYHOro CeYEHHUs;

- HAPY>XHbIN AUaMeTp;

- NINHENHAA NNOTHOCTb;

- Ka4ecTBO NOBEPXHOCTH;

- KpaTHOCTb LUAra CKpyTKU U HanpaBrieHUe CKPYTKM;

- UCMbITAaHWE Ha U3rMb aniMUHMEBOI NPOBOJIOKW, B3ATOW OT NpoBOAA, €cnu NPoUIIMPOBaHNE U
CKPYTKY BbIMOJIHAIOT 3@ OAHY ONepaLmio.

6.3 OT60p O6pasuoB

OGpasupl UCNbITaHUM MO 6.2.2 0TGUPAIOT OT KOHLOB NPOBOAOB CNy4YaiHbiM 06pa3oM oT 10 % bapaba-
HOB. MpOBepKy ka4ecTBa NOBEPXHOCTU NPOBOAA NPOBOAAT Ha Bcex GapabaHax A0 OGLUMBKN.

6.4 nuHa o6pasua

6.4.1 OGpasubl 4NA UCNLITAHUI HA OTAENbHbLIX NPOBOSIOKAX U3 aNIOMMUHMUS, OLMHKOBAHHOW CTanu unu
cTanm, NNakupoBaHHON anioOMMHUEM, OTOMPAIOT A0 CKPYTKU U UCMbITLIBAIOT B COOTBETCTBUU CO CTaHAapTaMm
no 5.1.

6.4.2 OBpasubl ANs UCMLITAHUI NPOBOMOK NOCNE CKPYTKM, €cnu 3To Tpedyetcs, oTOMpaloT oT oTpeska
npoBoAa ANWHO 1,5 M, B3ATOro OT KOHLA NPOBOAA, HAMOTAHHOrO Ha 6apabaH.

6.4.3 [InuHa obBpasua ANnA UCNbITAHUM HAa PacCTSHKEHUE U «ycunue-aedopmauus», AOMKHA ObiTb He
MeHee 400 guameTpoB NpoBoda, HO He meHee 10 M.

6.4.4 B HacTosiLlEM noJpasaerne ycraHoBNeHa MMHMMAanbHas AnuHa obpasua, obecneuusaiowas ao-
CTaTO4HYIO TOYHOCTb KPUBLIX «ycunue-aedopmauusy. Ecnu usrotoButenn NOATBEPXKAAET, YTO HA MEHbLUEN
AnuHe oBpasua MOXHO NOMYYUTL TaKYIO XKe TOUYHOCTb, KOTOpas yaoBneTBopseT TpebosaHusam notpeburtens,
1 MONY4YnTb CPaBHMMbIE Pe3ynbTaThl, TO MOXHO UCMNONb30BaTh Honee kopoTkue obpasubl.

6.5 TunoBbIe UCNbITAHUA

6.5.1 CBapka anoMMHNEeBbIX NPOBOJIOK

M3roToBuTenb AOMKEH NOATBEPAUTL NOTPEOUTENIO pesynbTaTamMu NOCNEeAHNX NCNbITAHUIA MU NPoBe-
AR HeobXxoauMble UCMLITAHMS, YTO NPUMEHSIEMbII CNOCOb coeuHeHUs1 anioMUHMEBBIX NPOBOSOK obecneyun-
BaeT NPOYHOCTL, OTBEYaloLyo TpeboBaHusM 5.6.

6.5.2 KpuBble «ycunue-gepopmaumsa»

Pe3ynbTaTtbl NPOBEPKM KPUBBLIX «ycunue-gedopmauusiy, NosyvyeHHble NpU TUNOBLIX UCMBITAHUAX, KO-
TOpPbIE AOMKHbI JaBaTb MOJHYI0 MHAOPMAaLUIO O NOBEAEHUM NPOBOAA MOA HArpy3KoMW, BbIAAIOT NO 3anpocy
3akasuuka (notpebutens).

Mo cormaweHulo mexay 3akasuumkom (notpebutenem) U U3rOTOBUTENEM WCNLITAHUE «yCUMMe-
AedopmMaLiua» NPoBOAAT Ha NPOBOAE, a B Cryyae HeoOXOAMMOCTM Ha CTanbHOM CepaevHuKe nposoja B
COOTBETCTBUU C NpunoxexHnem B, uto orosapueaeTtcsa npu 3akase.

6.5.3 McnbiTaHne npoBoAa Ha pacTAXeHue

Mpu ucnbITaHUM NPOBOAA HA MPOYHOCTL NPU PACTSHXKEHUU HE AOJDKHO ObiTb paspbiBa NPOBOJSIOK NpPU
JOCTWKEHUN 95 % Harpysku, COOTBETCTBYIOLLEN Pa3pbiBHOM NPOYHOCTM NO 5.8.

MpoYHOCTb Npu pacTAXXeHUU NPOBOAOB ONPEAENsIOT NpU pPacTsHKEHMU NPOBOAA HA UCNLITATENbHOM
cTeHae, uMeloLLeM NorpeLHocTb He Gonee + 1 %. PekomeHayeTcsi, YTOObl CKOPOCTb YBENUYEHUS HArPy3Ku
cooreeTcTBoBana B.6 (cMm. npunoxenue B). Mpu ucnbiTaHum Ha koHLax 06pa3sLoB NPOBOAA 3aKPENnsAoT CO-
OTBETCTBYIOLLME 3aKUMbI. Pa3pbiBHasi MPOYHOCTL NPOBOAA ONpPeAEensieTcA Harpy3Kkon, Npu KOTOPON Npouc-
X0AUT 06pbIB OAHON UMK HECKONbKMX NPOBONOK. MOBTOPHOE UCMbITAaHWE (BCEro A0 TPEX UCTILITAHWIE) MOXeT

9
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ObITb NPOBEAEHO, ecnKu 0BpPbIB NPOBOMIOKM NPOU3OLLEN HA PACCTOAHUU MEHEee 1 CM OT 3a)kuma, U Npyu 3TOM
YCUNNEe He JOCTUIIIO 3HAYEHUSs], ONPeenseMoro 3agaHHOW Pa3pbIBHOKM NPOYHOCTbIO.

6.5.4 UcnbiTaHue Ha NoOn3y4yecTb

Ecnu TpebyeTcs, ucnoitaHme Ha Non3y4yecTb AOSHKHO NpoBOAUTLCA No M3OK 61395.

6.6 McnbiTaHuAa Ha o6pasuax

6.6.1 Mnowaagb nonepevyHoOro cevyeHuaA

6.6.1.1 MNnowaabL NoONepeyYHoro ceYeHus arntMMHUEBON YacTu NPoBoAA paBHA CyMME CEYeHUW anio-
MUHWEBbLIX NPOBOJIOK, COCTaBNAOLLMX MPOBOA, ONpeAensaembiX nyTeM usMepeHnin guametpa no 6.6.1.4 nnu
6.6.1.5.

6.6.1.2 Mony4yeHHOEe 3HAYeHWe NOWAaN He AOMKHO OTNMYaThCA OT HOMUHAMNBLHOrO 3Ha4YeHun Gonee
yeMm Ha £ 2 % ans kaxaoro obpasua u 6onee yem Ha £ 1,5 % Ans CPEAHErO 3HAYEHUS YETbIPEX U3MEPEHUIA,
NPOBEEHHBIX B YETLIPEX NPOU3BONLHO BLIOPAHHBLIX MECTAaX NMPU PaCCTOSIHUM APYT OT Apyra He MeHee 20 cMm.

6.6.1.3 Mnowaab NONepPeyYHOro CeYeHns CTanbHOro CepaeyHuka paBHa CyMMe CeveHun NpPoBosoK, 00-
pasyloLLUMX CTanbHON CEPAEYHUK, ONPEAENEHHbIX NYTEM U3MEPeHUn auameTpa no 6.6.1.4.

6.6.1.4 uameTp Kpyrrnon npoBOSIOKU, BKINOYaAA METASNIMYECKOE NOKPbITUE, N3MEPAIOT MUKPOMETPOM C
MMNOCKAMU N3MEPUTENbHLIMUA NOBEPXHOCTAMMW CO LUKANon B COTbIX MunnumeTpa. QuameTp B MunnuMeTpax
onpeaensioT Kak cpeHee 3HavyeHue camoro 6onbLIOro U CaMmoro Maroro pasmepos, NONYYEHHLIX NMPU N3-
MEPEHUM Y KaKAO0Tro U3 KOHLOB U B LieHTpe obpasua.

6.6.1.5 [nameTp, 9KBUBANEHTHbIA NPOMUIBLHON NPOBONOKE, AOMKEH ObiTb PACCUUTAH HA OCHOBE Mac-
Cbl, ANUHBI U NAOTHOCTHK, KaK ykasaHo B MOK 60889.

6.6.2 HapyXxHbI AuameTp npoBoaa

HapyxHblii AnaMeTp npoBoAa M3MEpPAIOT B UHTEpBane Mexay unbepont n NPUEMHbIM YCTPOWCTBOM
KPYTUSTbHOW MaLUWHbI.

MN3mepeHusa npoBoaAT MUKPOMETPOM CO LUKanNoNn, rpagympoBaHHoON B COTbIX gonsax munnumetpa (0,01
MM). JuameTp onpeaensioT Kak cpeiHee 3HaYeHne ABYX U3MepeHuin, NPOBOAUMbBIX BO B3aUMHO nepneHau-
KYNSAPHbIX HANPaBEHUAX NONEPEYHOTO CEYEHUA NPOBOSOKU, OKPYINEHHbIX 0 COTbIX JONEN MUNNIUMETpA.

lNpeaenbHble OTKNOHEHUA OT HOMUHASNBHOrO guameTpa coctasnaoT £ 1 % ans anameTtpoB 10 MM U
Gonee; n £ 0,1 MM ans auameTpoB MeHee 10 Mm.

6.6.3 JIuHeiHaa nnoTHOCTL — Macca Ha eQUHULY [UTUHDI

JIMHEelHy0 NNOTHOCTL (MacCy Ha eAMHULYY ANWHBI) NPOBOAA ONPEeAEnsioT Ha 060pyaOBaHUK C NOrpeLu-
HOCTbIO He Bornee + 0,1 %.

[onyck Ha NUHEHYI0 NNOTHOCTL NpoBoAAa 6e3 cMa3sku A0MKeH ObITh He Gonee + 2 %.

Maccy cmasku B NnpoBOoAe onpeaensiioT BbIMUTAHUEM U3 MAacChl NPOBOAA CO CMA3KOW MaccCy 3Toro npo-
BOZJA Nocne o4YucTKM OT cmasku. Macca cma3ku He AOIDKHA OblTb MEHEE 3HAYEHUS, YKa3aHHOTO B NpUNoXe-
Hum C.

6.6.4 PaspbiBHasi NPOYHOCTL NPOBOJIOK

Ecnu Tpebyetcsa npoBecTu onpeeneHne pa3pbiBHON NPOYHOCTU, UCMILITAHME NPOBOAST HA NPOBOSIO-
kax, oTo6paHHbIX OT NPOBOAOB MOCHNe CKPYTKW. OTpe3oK NPOBOSOKK, HEOBX0AMMON ANA uUcnbiTaHuii, GepyTt
oT o6pasua npoBoAa U OCTOPOXKHO BbINPAMIIAIOT, YTOOLI HE BLITSIHYTL €r0.

Mnowanb nonepevyHoOro ceyeHus NPOBOJIOKM ONPeaensiioT U3MepeHuem auaMeTpa MeToAoM, NMpUBe-
JeHHbIM B 6.6.1.3 1 6.6.1.5 ana npodunMpoBaHHOW NPOBONOKKU. 3aTeM BbINPAMIEHHYIO NMPOBOIOKY 3aKpen-
NAT B pa3pbiBHOW MalLmMHe. Harpysky npuknagbiBaloT nocTeneHHo. CKOPOCTb pa3BeAeHUs1 3aKMMOB MaLLu-
Hbl AOMKHA BbITb 25—-100 MM/MUH.

PaspbiBHasa Harpy3ka npodunupoBaHHbIX NPOBOMOK NOCNE CKPYTKU, AeNeHHas Ha nnowajb nonepey-
HOro CeYyeHus1 NPOBOJIOKU, HE AOIDKHA ObliTb MeHee 95 % HOPMUPOBAHHOTO 3HAYEHWS AN NPOBONOKK /10
ckpyTku. (OcTaBLmecs 5 % yduTbIBAIOT NEepeMeLleHne U CKpyYuBaHue npoBOMoK npu ckpytke.) Mpodunu-
pOBaHHbLIE MPOBOJSIOKU MOCHE CKPYTKU — CM. 5.2.

6.6.5 KauecTBO NOBEPXHOCTH

MoBepxHOCTb NPOBOAA A0IMKHA COOTBETCTBOBATL TpeboBaHuAM 5.4.

6.6.6 KpaTHOCTDb w1ara CKPyTKM U HanpaBneHne CKPyTKu

KpaTHOCTb Luara CKpyTKuU KaXaoro nosuea NpoBoAa ONpeaensior AeneHueM U3MEPEHHOIO 3HaYeHus
Liara CKpyTKM NOBMBA HA 3HAYEHUE HAPY)KHOTO AMaMeTpa AaHHOrO NOBUBA.

MonyyeHHble 3HAYEHUs AODKHbI COOTBETCTBOBaTbL TpeboBawusm 5.5. Kpome TOro, npoeepsior
HanpasneHne CKPYTKU KaXAoro NnoBuBa, KOTOPOe A0SMKHO COOTBETCTBOBATL TpeboBaHuam 5.5.
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6.7 KoHTpone

Mpu 3akase U3rotoButesnb AOIHKEH MPOUHAOPMUPOBATL 3akasuyuka (notpebutens) o mecte u aate
NPOBEAEHUSA TUNOBBIX UCMbITAHUIA M UCNBITAHUI HA obpasuax. M3roToBuTenb AOMKEH NpefoCTaBUTL B pac-
nopspkeHUe 3akasyuka (notpeburtens), BCe HEOOXOAMMbIE W AOCTATOYHbIE MCMbITATENbHLIE CPEACTBA, YTO-
Obl OH UMEN BO3MOXHOCTL MPOBEPUTL COOTBETCTBME M3aenusa TpeboBaHMsiM HACTOSALLErO CTaHaapTa.

Ecnu koHTpOnb gomkeH ObiTh NPOBeAEeH 3akasyukom (noTpedutenem) 4O OTMPABKU U3AENUA, BCE UC-
NblITAHUA AOMKHbI ObITb NMpoBeAeHbl B TeyeHue 10 gHel nocne yBeaoMneHus 3akasuuka (notpebutens) o
rOTOBHOCTW W3AENUSA K MWCNbITAHUAM; u3genue MOXeT OblTb MNPUHATO MMM HET Ha npeanpuaTum-
usrotoputene. Ecnu 3akasuuk (noTpedutens) He UMEET NPEACTABUTENA HA NPeanpUATUM-U3roTOBUTENE, TO
no ucreyeHun 10 gHEN M3roTOBUTENDb JOIMKEH NMPOBECTU NPEAYCMOTPEHHbIE JOTOBOPOM (KOHTPAKTOM) WUCMbI-
TaHWs U NPeaoCTaBUTbL NO MPOcLOe 3akasduka (notpebutens), oduumnanbHbie KONMUKU PE3YNbLTATOB UCTbITA-
HUI. 3aka34yuk (NOTpPeduTenb) AOIMKEH NPUHATL UMM HET U3AENME HA OCHOBAHUW PE3yNbTaTOB STUX UCTbITA-
HWIA. [onyckaercsi, YTO M3roTOBUTENb MOXET MPEeAOCTaBWUTb Pe3ynbTaTbl COOTBETCTBYIOLUMX UCMbITAHUN,
ecnu oHu Bbinu NpoBeaeHbl B NpoLEcce NPOM3BOACTBA.

6.8 Npuemka unu 6pakoBka

Ecnu ucneityembln o6pasey He yAOBNETBOPAET KakOMy-nubo TpebOoBaHMIO HACTOSILLEro CTaHAapTa,
napTus, npeacraBneHHas 06pasyom, MOXeT ObiTh 3abpakoBaHa.

Ecnn naptusi He npuHATaA, M3rOTOBUTENL MMEET NPAaBO NPOBECTM paszbpakoBKy MPOBOAA, UCMbLITATb
Kaxgblii 6apabaH naptuM M NpeacTaBuTb K NMPUEMKE Te, KOTOPblE OTBEYaloT TPeBGOoBaHUAM HACTOSILLEro
cTaHpapra.

7 YnakoBKa n MapKupoBKa

7.1 YnakoBKka

[MpoBoa AOMKEH UMETh YNakoBKY, 06ecneymBatoLLyto 3aluTy NPOBOAA OT NOBPEXAEHUN, KOTOPbIE MO-
r'yT BO3HUKHYTb NPW MOTpy3Ke U TPAHCMOPTUPOBAHUM.

Mpu 3aka3e Mexay M3roTOBUTENEM U 3aKas4ukom (noTpebutenem) A0MKHO BbiTb OrOBOPEHO:

a) TUn, pasmep u cnocob ynakoBku NPoBoAa;

b) rabaputel u TpeboBaHuA k 0ceBOMy OTBEPCTUIO GapabaHa, a Takke HeoGX0AUMOCTb BbIBOAA HUMN-
HEero KOHUa npoBoJa Ans 3a3emnenus, ecnu TpebyeTcs NoAcoeauHEHUe NPoBoAa ANA NPOBEAEHUS U3Me-
peHunn.

7.2 MapkupoBka u Tapa

BHyTpu ynakoBku AOIMKHO ObITb yKa3aHO: Macca HETTO u GpyTTO Tapbl, ANUHA (MAKM YUCIIO U ANIMHA
CTPOUTENBHBIX ANMH, €CNU UX HECKOSMbKO HAMOTaHO Ha oaHOM GapabaHe), 0603Ha4eHne nposoga u apyras
Heobxoaumas uHdopmauma. CHapyXu KaXKaon ynakoBku AoSmkHa GbiTb ykaszaHa aHanorudHas uHdopmauus
C HOMEPOM NapTUM U3rOTOBUTENS (NPU HANWMYMK), MAPKUPOBKA FPY300TNPaBUTENS U Apyras uHdopmauums.

7.3 KopoTkue oTpesku

KopoTkue otpeskn nposoaa, HensbexxHble Npu NPpoM3BOACTBE, HE AOSKHbI NpesbiwaTh 5 % oT BCero
3aKkasa npu ycrnosuu, 4To UX AnuHa He MeHee 50 % ycTaHOBNEHHOW CTPOUTENbHON ANUHLI.

1
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MpunoxeHune A
(obsazarenbHoe)

NHdopmauus, koTopas gomkHa ObITb NpeaocTaBneHa norpedurenem

Mpu opopmneHun sakasa NoTpedbUTENb AOMKEH COOBLLUTL Crefylolue cBefeHus:
a) KONU4YecTBO NPOBOAa;

g) TpebyeTca N KOHTPONb U MECTO KOHTPONS,

h) TpebytoTca Nu UcNbITaHUA Ha NPOBOJIOKAX NOCHE CKPYTKH,

i) TpebytoTcs NN UCNBITAHUA MECT CBaPKW, BbINONIHEHHON O CKPYTKY,

j) TpebyeTcs nu ucneiTaHMe NPOBOAOB Ha pas3phLiB;

k) TpeGyeTcsa nu ucnbiTaHue «ycunue-gedpopmaumsa»;

I) HanpaBneHune ckpyTkW. Ecnn uHdopmMauus o HanpaBneHUn CKPYTKU OTCYTCTBYET, TO HapYXHbIl NOBUB UMeeT
npaBoe HanpaBneHue CKPyTKH;

m) npu HeobxofuMocTU, TpeboBaHUS OTHOCUTENBHO CMa3ku (TUM, XapaKTepUCTUKN 1 T. n.);

n) TpebytoTca N UCNbITaHUA Ha TeKy4YecTb.

12



roCT P M3K 62219—2014

Mpunoxexnue B
(o6na3arenbHoe)

MeTtop ucnbitaHua «ycunue-gedopmaums»

B.1 OnuHa o6pa3ua

OTpesok npoBofa, COOTBETCTBYHOLMIA TpeboBaHWAM 6.4.3, UCNbITHIBAIOT ANS NONYYEHUS KPUBBLIX «ycunune-
Jedopmayums».
B.2 Temnepatypa npu ucnbiTaHuu

TemnepaTypa o6pa3sla npu UCMbITaHWM LOMKHA U3MEHATbCS He Gonee uem + 2 °C. TeMmnepaTypy U3MepsioT B
Hayane W B KOHLe Kax[oro LyKIa UCbITaHus,

B.3 NoarotoBka o6pasua

O6pasupbl JoMKHbl BbITb TLWaTernbHO nofroToBneHbl. OTHOCUTENbHLIE CMELLEHUS Aaxe Nopsjka MUNNMMeTpa
MeXZy CTallbHblM CEPAEYHMKOM W antoMUHUEBbLIMA NOBUBAMW NPOBOAA AAlOT 3HAUMTENIbHLIE WCKAXEHWS B KPWUBLIX
«ycunue-gedopmauus». Mogrotoky obpasLia NPoBOAAT cneayoWwmM o6pasom.

o cMoTkM npoBoga ¢ GapabaHa ycTaHaBnNMBaloT 60TOBON 3aXUM Ha paccTosiHuK (5 £ 1) M OT KOHUA CTpouTENb-
HoOV ANWHBI NpoBOAa. 3aXuM LOIKeH ObiTb AOCTAaTOYHO 3aTAHYT, YTOOLI BOCMPENATCTBOBaTb OTHOCUTENBHOMY NepeMe-
LLEHWIO NMPOBOMOK B NPOBOAE.

OTtMmaTbiBaloT ¢ GapabaHa Tpebyemyto AnUHY NpoBOAa W YCTaHaBNMBAlOT BTOPOW 3aXUM Ha Heo6xoaMMoM pac-
CTOSHWM OT nepsoro. CKPennsioT afresnBHON NEHTOW U OTpe3aloT NPOBOA Ha MUHMMAINBHOM OT 3aXWMa PacCTOSHWW,
4YTOBLI UMETH BO3MOXHOCTb YCTaHOBUTL KOHL|EBOE COeAMHEHME.

Mpu TpaHCnopTUPOBaHUM AC UCTbITaTeNbHON NabopaTopun obpasely AoMmKeH ObiTb 3aluLieH OT kakux-nubo no-
BpexaeHuii. QuameTtp 6apabaHa gomkeH 6biTb He MeHee 50 AnameTpoB NpoBoga.

Ans uenbiTalns «ycunve-gedopmaLuay MCcnonb3yloT KOHUEBbIE COeAMHEHUS, HanpUMep COefUHEeHUA obxaTnem,
COefMHeHUsA C NPUMEHEHNEM SMOKCUAHBLIX CMOS UNKU COeAMHEHWUS NakkoW, YTO oroBapuBaeTCs NpU 3akKase.

JormxHbl BbITe NPUHATE HeOBXo4UMBIE Mepbl, YTOBLI HE NOBPEAUTL KOHLIbI NMPOBONOKK NPW NoAroToske obpasua.

YcTaHoBKa KOHLEBLIX COEAMHEHWUIA He AOMKHA NPUBOAUTL K NOSBNEHUIO 3a30pOB MeXAY NPOBONOKaMU B NpoBoAE,
YTO MOXKET MOBMUSATL Ha KpuBbIE «ycunue-gedopmannsa».

B.4 Tpe6oBaHusa (Ana coeanHeHni obxarTuem)

MpW MCnoOnbL30BaHUM coefMHEHUa obXaTueMm ANA MCNbITaHWsA npoBoaos Tuna AxF/Syz crnepyeT pyKOBOACTBO-
BaTbCHA HUXENPUBEAEHHON METOAUKOW.

HapeTb anomMuHueByto BTyNKy Ha nposog. O6pesaTb anioMuHUeBLIe NPOBONOKM, YToGLI 0cBOBOAMTL MecTo Ans
CTarbHOro OKOHLIEBaTENs, AN YANMHEHUA CTanbHOro OKOHLUEeBaTeNs U YANWHEHUA antoMUHUEBLIX NPOBOMOK Npu obxa-
TUU arntoMUHUEBON BTyNkU. Heobxogumoe paccTosHne Mexay antoMUHUEBLIMW NPOBONOKaMU U KOHLOM CTanbHbIX Npo-
BONOK A0 obxaTtusi cocTaenseT, kak npasuno, 30-40 mMm. HageTb 06XUMHON CTanbHOW OKOHUeBaTeNb Ha CTanbHO
cepaeydHuk. ObxaTb cTanbHOW OKOHLEBaTENb, HAYWHAA OT KOHLA cepAedHuKa, ¢ MakcuManbHeliM nepekpbitTeM 2—10 %.

HaTsiHyTb antoMUHUEBYIO BTYNKY Ha CTanbHON okoHueBaTenb. OCTaBUTb pacCTOAHWE MeXAY KOHLOM antoMuHue-
BOM BTYINKM M 3aKpauHOI CTanbHOTO OKOHLUEBAaTENA C y4eToM yANuWHeHua 40 MM, ecnn guameTp nNposoAa MeHee unu
paBeH 30 MM, u 50 MM, ecnu gnameTp npoeoaa 6onee 30 mm. MpoBecTu nepBoe obxaTue Ha KOHUYECKOM KOHLE arnto-
MWHUEBOI BTYNKU. ITO PUKCMPYET BTYNKY HA MECTe U NPEenATCTBYET YANMUHEHWIO anioMUHWA B CTOPOHY WUCNLITYEMOro
yyacTka. MpoaomkuTe obxaTtue, yaansiicb 0T UCNBLITYEMOro yvacTtka, ¢ uHTepsanamu 20 % no HeobxaTomy meTarny.
MpekpaTuTb o6XaTue Npu JOCTUXKEHUMN 3aNIUBHOrO OTBEPCTUA BTYNKW; OKOHLUEBATENb U CTaNbHOW CepAeqHUK CULLKOM
Marbl, YToObI BhliepXaTh 06XaTue antoMUHUEBON BTYNKKW B 3TOM MecTe. MpoaonkuTb oGxaTue Ha Apyrol 4acTn OKOH-
LeBaTens, Ytobbl 3acdhMKkcupoBaTh antoMUHUEBYIO BTYSKYy Ha 06aToi YacTh CTanbHOro okoHLUeBaTens.

AntoMUHMEBasA BTynKa JoMmkHa ObiTb COpMeHTUpoOBaHa TaK, YTOObI HE BNUATL Ha NepeMeLLeHnsa Nposoja Npu uc-
NblITaHUN.

B.5 VcnbiTaTenbHasa ycTaHOBKa

Ob6pasel| pa3meLlatoT Bceil ero AnuHoii B xenobe, a xenob yctaHaBnuBarloT Tak, 4Tobbl NPoBOA NpU NPUNOXEHUN
Harpy3ku He nogHumarncs 6onee yeM Ha 10 MM. OTO NPOBEPSIOT U3MEPEHUAMMN NEPE] HATAXKEHUEM NpoBoAa.

B npovecce ucnbiTaHusi pacCcTosiHUE MEXAY 32KMMOM, OTMEYAIOLWUM KOHTPOMNBbHYIO ANUHY, U KOHLIOM BTYSKN KOH-
TPONMPYIOT C MOMOLLbLIO LUTAHrEHUMPKYNS ANA NOATBEPXKAEHMUS, YTO B KOHUE LMKNa NPUNOXEHUa Harpysku npu 85 %
YCTaHOBJIEHHOW NMPOYHOCTU MPU PacTsHKEHWUM, KOrfa BO3BpaLLaloTCs K HavanbHOW Harpyske, OHO U3MeHUNock He Gonee
YeM Ha 1 MM MO CpaBHEHMIO CO 3HAYEHUEM [0 UCTLITAHUA (NPU UCTILITAHUKU PACCTOAHNE MOXET U3MeHATLCA Bonee Yem
Ha 1 MM). MorpeLHOCTbL NPU M3MepeHUK AoMkHa BbiTb He 6onee 0,1 MM.

Hedopmaumio npoBoja oLleHMBaOT M3MEPEHUEM NEPEMELLEHUI ABYX KOHLIOB KOHTPOSbHOW ANWUHLI. KOHTpOnbHbIe
PUCKM AOMKHbLI ObITE cBA3aHLI ¢ GONTOBLIMM 3aXKUMaMK, KOTOpble (DUKCUPYIOT CTanbHbIE U antOMUHUEBLIE NPOBOMOKM
npoBoaa. KoHTposibHbIe MacTUHLI MOTYT UCMOSb30BaTLCS C KOHTPOSiepaMu ¢ KpyroBoi LWKanon unu gatymkamn nepe-
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MeLLeHWs, NNacTUHLI crielyeT ycTaHaBnNuBaTh NepneHAUKYNApHO nposoay. CkpydnBaHue npoBoga, NOALEM U packaqu-
BaHuWe, AONYCTUMBIE B MpoLIECcCe UCMbITaHUS, He AOMKHbI BHOCUTL NOrPELHOCTU B NokasaHusx Gonee 0,3 MM.

MpumeyvyaHunsna

1 OcnabneHune HaTAXEHWUS NPOBOSIOK MOXET NPOSIBMATLCA B BUAE PaANanbHOro B3AYTUA NPOBOMIOK Ha HECKOMbKO
MUNNMMeTpoB. 3TO B3AyTue ucyesaeT npu Gonee CUNbHOM HaTSXEHWUU BCNEACTBUE INACTUMHOMO YANWHEHUSI U CHOBA
NOABNAETCA, KOrAa HaTshkeHne ocnabnaiorT.

2 MNopeprusaHue npu 6onee BLICOKUX Harpy3kax MoXeT BbITb NokasaTeneM Npockanb3biBaHNA NOBUBOB NPOBOMIOK
WNKN NokasaTesneM CKOMbXEeHUs antoMUHMS MO CTaNbHOMY cepfie4HUKy, 06yCnoBNEHHOMrO HEAOCTAaTOUHBIM 3aKperneHnem
60NTOBLIX 3AKMMOB. Pe3ynsTaTtoM CRULLKOM crnaboro 3akpenneHus 3aXUMoB SBRAETCA TO, YTO B3AYTUE HApYXHOro no-
BWBa PacrpocTpaHAeTCsA Mo UCTILITYEMOI ANNHE, CMeLLjasi PUCKKM, TakK YTO U3MEPEHHOe YANUHEHNe CTaHOBUTCH MEHbLUE
peanbHOro yanuHeHus.

B.6 UcnbiTaTenbHble Harpy3ku NnpoBoaos

MopsfoK NpUoXeHUsi HarpysKku K NpoBOAY NMpU UCNIBITaHUK «ycunue-aecopMannsa» cnegyowmi:

a) NpPOU3BOASAT HaTsXXeHWe npoBofia ¢ HavanbHbIM 3HaveHueM 2 % ot RTS (ycTaHOBNEHHan paspbiBHasA Mpod-
HOCTb) ANA ero BbiNpAMIieHus. [Nocne BeINpsAMINEHUS ocnabnsioT Harpy3ky (CM. NpumedaHue 1) u ycTaHaBnuBaloT gaT-
YUKN HATSDKEHUS HAa HOJMb ANS HYNEBOIO HaTAXEHUS,

b) ecnun dukcayma aaHHbIX «ycunue-gedopmMaLua» He NPOBOAUTCA HENPEPLIBHO, TO PUKCUPYIOT 3HAYEHUA C UH-
TepBanoM 2,5 % RTS, okpyrneHHble f0 brivxaiiluero 3Ha4eHMs B KUIIOHBIOTOHAX,;

c) HarpyxatoT Ao 30 % RTS un BuigepxuBatoT B TedeHun 30 MUH. DukcupytoT 3HadeHnusa nocne 5, 10, 15 n 30 MuH
B TeYeHue ykasaHHoro nepuofa. CHUXaIOT Harpysky 10 Ha4anbHOro 3Ha4eHus,

d) cHoBa HarpyxatoT 0 50 % RTS u BoiiepxuBaloT B TeueHune 1 4. GukcupytoT 3HadeHua nocne 5, 10, 15, 30, 45
1 60 MUH. CHUXKaIOT Harpy3Ky A0 HavyarnbHOro 3Ha4YeHUs;

€) cHoBa Harpyxatot nposof, o 70 % RTS un BbigepxuBaloT B TeueHne 1 4. DUKCUpytoT 3HadeHua nocne 5, 10, 15,
30, 45 1 60 MuH. CHMXaIOT Harpy3Ky 10 Ha4anbHOro 3HauYeHus.

f) cHoBa HarpyxatoT nposoa A0 85 % RTS u BuigepxuBaloT B TedeHne 1 4. GUKCUPYIOT 3HadYeHna nocne 5, 10, 15,
30, 45 1 60 MUH. CHXaIOT Harpy3Ky 10 Ha4anbHOro 3Ha4YeHUs!.

g) nocrie 4eTBEpTOro aTana BHOBb NPUKNaAbLIBAOT Harpysky, paBHOMEpPHO yBenu4yuBas ee A0 paspbiBa Nposoja.
DUKCUPYIOT OAHOBPEMEHHO 3HAUYEHUs Harpysku U yanuHeHust ao 85 % RTS (cM. npumevaHue 2) ¢ TeMu xe UHTepBana-
MU, YTO U B NpeAblAYLLIMX criyyasx.

h) ckopocTb yBenuyeHWs Harpysku AofhkHa 6bITb paBHOMEpPHOIA B npouecce UcnbiTaHUA. Bpems, Heobxogumoe
ans goctmxenus 30 % RTS |, JomkHO HaxoauTbCA B UHTepBane 1-2 MuH. Ty Xe CKOPOCTb BbiepXUBalOT B TeYeHUe
BCEX WCMbITAHUNA.

MpumedyaHuns

1 Ecnu Ansa UCNbITaHUA UCMOSb3YHOT KOHUYECKWE 3aXUMEI, CHATUE Harpy3kum MOXeT Bbi3BaTb ocBOBOXAEHWE 3a-
XWMa, U, COOTBETCTBEHHO, B 9TOM Cly4ae HadanbHas Harpyska 2 % RTS AofKHa coxXpaHATLCS NpU yCTaHOBKE AaTYNKOB
HaTsXeHWiA Ha HoMb.

2 Ocobble NpefoCTOPOXKHOCTY AOSMKHBI OblTe MPUHATLI NPW UCMbITaHWKW NpoBogoB Tuna A1F Bhiwe 70 % RTS.

B.7 VicnbiTaTenbHble HarpysKku cranbHbIX cepAeYHUKOB

Yenosus Harpysku npu UcnbITaHUm «ycunue-gedopManusa» cranbHelX cepaeyHukoB nposofoB Tuna AxF/Syz
cnegytoLyue.

MenbiTaHne BrntovaeT B ceba nocnefoBaTenbHbIe MPUNOXEHUA Harpysku B TEX Xe YCroBUsAX, YTO U ANS NpoBo-
fos — 30 %, 50 %, 70 % v 85 % RTS.

CTanbHON cepheYHUK HarpyxarT Takum obpasoM, YToObl YANMHEHWE B Ha4ane Kaxaoro nepmoaa BblgepxKN Co-
OTBETCTBOBASO YAMMHEHWIO, Norny4eHHoMy Ha nposoge npu 30 %, 50 %, 70 % n 85 % RTS cooTBETCTBEHHO.

B.8 KpuBble «ycunue-gedopmaumsa»

KpuByto «ycunue-gedopmayus» nonyyatoT, NPoYepTUB CriaXeHHyr KpuByto Yeped Toukn 30 MUH M 1 4 npu
Harpyskax 30 %, 50 %, 70 % u 85% RTS. [na nofy4yeHWsa XapaKTepUcTUYECKOW KPUBOMR YCTPaHSIOT C HUXKHEro KOHUa
BNUAHMe Ntoboro ocnabneHns HaTsXXEHNs, KOTOPOe MOXET BbI3bIBaTLCA BLITSXKON antoMUHUS, MPOUCXOASLLEl B KOHLe-
BbIX 3aXuMax. KoppeKTUpyroT KpuBy, YToObl OHa Npoxoguna Yepes HoMb. 3akasvuky (NoTpebuTento) npefocTaBnaT
04 HOBPEMEHHO XapaKTepUCTUYECKYHO KPUBYLO «ycunne-aecopMaLus» n nabopaTopHble KpuBbIe.
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Mpunoxenue C
(o6sa3arenbHoe)

HomuHanbHas Macca cma3ku NnpoBOAOB,
CKpPYUY€eHHbIX U3 NPoUIMpoBaHHbIX NPOBOSIOK

MpW NpuMeHeHUN CMa3ku B HEM3ONUPOBaHHLIX NpoBoAax Thuna AxF/Sxy Ans yMeHbLUEHUs pucKka Kopposun macca
CMasKku MOXeT BbITb onpefeneHa crneayowmum cnocobom, NPUBEAEHHOM B HACTOSILLEM MPUITOXKEHUMN.

MockonbKy HEeKoTopble NpoBoAa UMEKT NPOMUIMPOBaHHEIE NMPOBOSOKU, MEXAY KOTOPLIMU OCTAKOTCA OYeHb Ma-
Nble NyCTOThl, TO ANA pac4eTa Macchl cMasku, HE06X0AMMO paccMaTpuBaTh TOMLKO MycTOThl, UMEIOLLUECA B cepAevHu-

Ke N3 KpyrnbiX NpoBONOK.
ﬂpep,l'IOJ'IO)KVIB, YTO CMa3Ka MNOJTHOCTbLHO 3anonHAET NYyCTOThl MeXAy NpoBONOKaMn ceppevHuKa, o6bem cmasku B

No6oM NMoBMBE MOXHO BBIUMCIIUTL MO criegytolleit hopmyne (cMm. Tabnuuy C.1):

_ _2\T I'ITCdz
Vg = (03 -0F) 2 -2, (X))

Foe D, — HapyXHblii fuamMeTp nosusa, Mm;
D; — BHYTpeHHU1 AnameTp nosuea, MM;
d — AnaMmeTp Ny aKBMBANEHTHLIA AnaMeTp NPoBOSIOK NOBUBA, MM;
n — 4ucno NpoBosIoK NOBMUBA;
Vy — obbeM cmasku nosusa.
[na npoBoAoB, UMEIOLLMX HECKONBKO NoBuBOB, obLyas Macca cMa3kn MOXET GbiTb NnosyveHa cnoXxeHuem sHave-

HUIA, NOMYYeHHbIX ANS KaX4oro nosuea.
MpUHAB, YTO CYLLECTBYET reoMeTpUYeckasi 3aBUCUMOCTb MeXay BCceMW napameTpaMu ypaBHenus (C.1), MOXHO

BbIpa3uTb 0bLLyt0 Maccy cMaskv B MPOBOAE CIEAYIOLUM OTHOLIEHNEM:

Mg =k-dZ, (C.2)

loe K — Koa(PpULMEHT, KOTOPLIA 3aBUCUT OT CKPYTKU NPOBOAA, NAOTHOCTU CMa3kn U oT koadduumneHTa 3anonHe-
HUA (NPOLIEHTHOE OTHOLLIEHWE OT TeopeTUYeckoro o6bema);

dy — AnameTp NPOBOSIOKN CEepAleUHmKa, MM;

My — macca cMaskm, Kr/km.

3HayeHuss k npusedeHbl B Tabnuue C.1 npu nnotHocTu cMasku 0,87 r/cM® U npu KoadpdpuuneHTe 3anonHeHUs

0,7.
Tabnuuya C.1—KoadhdpuuneHT kK Ana Maccbl CMasku
CkpyTka (CTarbHOW cepAeyHNK CO CMa3Kow)
k
AroMUHWIA Crarb (4r1cro NpoBoriok)
1 —
Ans no6oro Yncna nosBMeoB

7 0,30
19 0,46
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Mpunoxexnue D
(cnpaBo4Hoe)

PekomeHayeMble pa3mepbl U TabnuLbl napameTpoB NPOBOAOB

D.1 O6wwue 3ameyaHus

B HacTOsILLEM NPUITOXEHWUM NPUBEAEHB! MPUMEPbI KOHCTPYKLMIA NPoBOAOB. Jnst HOBLIX pa3paboTok pekoMeHAyeT-
cs BbIBUpaTh pasMepbl U NapameTpbl NMPOBOAOB, MPUBEAEHHBIE B HACTOSILLEM MPUNOXeHUW. MpoBoga ¢ HapyXHbIMKU
AvaMeTpaMy M MexaHWYecKMMU napaMeTpamMu, NpuBefeHHbIE B HACTOSILLEM CTaHAapTe, NpefHasHayeHbl Ans BoiGopa
MPOBOAIOB MPU 3aMeHe CYLLECTBYIOLMX BO3AYLUHBIX JIMHWIA @HamnoryuHbIX KOHCTPYKUMIA. Mo cornacoBanuio Mexay usro-
TOBUTENEM U 3aKa3uukom (noTpebutenem) MoryT GbiTb NpefnoXeHsl U paccMOTPEHb! Apyrue pasmepsl U napameTpsl,
HempuBeAeHHble B HaCTOsILLEM CTaHZapTe; Mpu STOM NapaMeTpbl NPOBOLOB AOIXHBEI COOTBETCTBOBATb TpeboBaHWUAM

HacTosLLero cTaHaapTa.
Lincbposoit kog B 0603HaveHWn npoeoga (Hanpumep, 500 B 500-A2F-28) o6o3HavaeT cedeHune, aKkBUBaNESHTHOE

antoMuHuIo TUna A1.

MpoBoAa, UMetloLMe ofNHAKOBLIA LMGPOBOW KOA, UMEOT O4UHAKOBOE 3MeKTpUYeckoe COnpoTUBNEeHNe NOCTOAH-
HOMY TOKY HE3aBUCUMO OT UX TUNa, 0603Ha4YeHUs UnK ckpyTkU. MoSTOMY NpeanaraeMele pasmepel NposoaosB obecnevu-
BaloT yAobHbIA BeIBOp onTMMarnbHOro Tuna npoBofa Mo YCTaHOBMEHHOR BCMefCTBUE UCCMefOoBaHWA ceTn yAenbHON

NMpPOBOAUMOCTU (UNK AOMYCTUMON CUe ToKa).
Mpw 3ameHe NPOBOAOB CYLLECTBYIOLUX NIMHWIA criefyeT obpalyaTb BHUMaHWe Ha TOT ¢hakT, 4To AonycTUMas cuna
TOKa MOXET GbITb TaKOI Xe, HO MpK YMEHbLUEHHOW MoLwaan TENOBOro NaNyYeHus.

D.2 PacuyeT napamMeTpoB NpoBoAoOB

B o6o3HaveHWe npoBofa BXOAAT LMdpoBoi ko, obo3HauYeHMe Matepuarna U YACNO, YKa3blBalowee HapyXHbli
avnameTp.

Tpumepnb!

1 500-A1F-262.

2 505/65- A1F/S1B-281.

Mexoasa M3 aTux AaHHbIX MOryT GbiTb onpefeneHbl U Bce napameTpbl NPOBOAOB, NPU 3TOM KaxKjoe NosnyvyeHHoe
3HaYeHWe OKPYrMAIT 40 YMcha 3HaYawmx uugp, CooTBETCTBYIOWEro TpeGoBaHUAM HAcTosLWero cTaHaapTa.

D.2.1 OBuwee ceueHue anioMUMHNEBLIX NPOBONOK A,

ObLLee ceveHne antoMUHUEBLIX NPOBONOK A, B MUNNMMETpax B kKBagpare:

yaenbHoe conpoTuBneHwe AxF
yaenbHoe conpoTuenexune A1

A, =UuundpoBoit koA -

3TO ceveHue OKpyImsoT 40 TPeX 3Havalmx Uudp Ans npoBogoB cedeHneM meHee 1000 MM? 1 YeTblpex Lndp —
Ans npoBojoB ceveHnem bonee 1000 Mm2.
D.2.2 9kBUBaNEeHTHbIA AMaMeTp KPYrnbiX arntoMMHUEBbIX NPOBONOK d,

OKBUBANEHTHDI AUamMeTp KpyriibiX arntoMUHUEBLIX NMPOBONOK d, B MUNNTMMETpax:

a-[(%)(%
a~ g 4UCIOo antoMUHUEBLIX NPOBOSOK] ’

D.2.3 [lnameTp npoBONoK cepaeyHuKa dg

B noBmBax U3 KpyrmbIX NPOBOMOK OAHOMO AMaMeTpa YMCio NPOBONOK YBENUYUBALIOT Ha 6 OT 04HOIo NoBUBa K ApY-
romy. Noatomy ecnu Bce NoBUBLI NPOBOAA UMEIOT NMPOBOJIOKM OAHOMO AWaMeTpa, oblyee YUCNO NPOBOMOK COCTABNAET:
1,7,19uT. 4.

[nameTp npoBONOK cepAeyHuka dg B MUNNUMETpax:

05
ds = [(%) (A%VIC.I'IO NpoBOMOK cepaeqHMKa])] :
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SanaHHas nnolanb cepAeyHuka A, , MUHUMarbHBIA U MakcuMarbHeIA pasMepsl Nposonok no MoK 60104 n MK

60889 6yayT onpeaensaTb YUCNO NPOBOSIOK B cepiedHuke.
D.2.4 uameTtp nposopa D
HapyxHblii AnamMeTp NpoBoga COOTBETCTBYET NocnefHeMY Yucry B 0603Ha4YeHUM NpoBoa.
D.2.5 NuHeiinaa macca M,

MonepeuyHble ceYeHns cTanbHbIX U antoMWHUEBBIX NMPOBOSIOK YMHOXAIOT Ha 3Ha4eHna nnoTHocTu npu 20 °C: 2,70
kr/am® ansa nposonok Tuna AxF unu Tuna Ax 1 7,78 kr/am® 4ns npoBonok Tuna Syz.

PesyneTaT yBenu4MBatoT B COOTBETCTBUM C HOPMaMK, NMpUBEAEHHbIMU B Tabnuue 2 HacTosLero ctanjaprta Ans
yyeTa cnuparnbHoi opMbl MPOBOSOK.

3HaveHne nnHeiHoi Macckl M, OKpyrnsoT A0 NMepBOro 3Haka nocne 3ansaroi.

D.2.6 YcraHoBneHHas pa3pbiBHasA NPOYHOCTb Npu pactaxeHum RTS

RTS onpeaenstoT no 5.8 1 okpyrnslOT 40 BTOPOro 3Haka nocre 3ansToi.

D.2.7 dneKTpuyeckoe conpoTuBreHne NOCTOAHHOMY TOKY

OnekTpuyeckoe COnpoTUBREHNE NOCTOAHHOMY TOKY MpoBoOfa OMNpefensioT U3 SNeKTPUYEcKoro CONPoTUBAEHUA
antoMUHUeBOI YacTu NpoBoja C YYETOM HOPM yBENUYEHUS B COOTBETCTBUM C Tabnuueii 2 HacTosLero cTaHaapTa. 310
3Ha4eHune NpeacTaBNAKT C YeThIpbMA 3HaKaMW NOCNe 3ansaToil.

Tab6nuya D.1—MapameTpbl HekoTOpLIX NpoBoaos Tuna A1F

Linbpoeoit Ceuete, [ameTp, NuHeiiHas HomuHanbHas OneKTpryeckoe ConpoTUBIEHNE
NPOYHOCTL MOCTOSIHHOMY TOKY
koA MM MM macea, Kr/ku npu pactaxeHwm, kH npu Temnepatype 20 °C, OM/km
100 100 12,16 275 17,5 0,2873
125 125 13,42 344 21,3 0,2299
160 160 15,01 439 27,2 0,1796
200 200 16,65 550 33,0 0,1437
250 250 18,49 688 41,3 0,1149
315 315 20,65 866 52,0 0,0912
400 400 23,57 1105 66,0 0,0722
450 450 24,91 1244 74,3 0,0642
500 500 26,20 1383 82,5 0,0578
560 560 27,62 1548 92,4 0,0516
630 630 29,23 1742 100,8 0,0459
710 710 31,11 1964 115,5 0,0407
800 800 32,97 2212 128,0 0,0361
900 900 35,06 2495 148,5 0,0322
1000 1000 36,87 2772 160,0 0,0290
MpumMeyaHne — KoadhdULMEHT CKPYTKM MOXET MMeTb HeBonblune oTnnuns ot MOK 61089".
Y M3K 61089 «MpoBoaa ANA BO3AYLWHLIX JNIMHUA anekTponepefayn, CKpydeHHble U3 KPYrrbiX MPOBOJSIOK KOH-
LIeHTPUYECKUMU NOBUBAMU».
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Tabnwunya D.2—MapameTpbl npoBogos Tuna A1F/S1A

CranbHasa N OnekTpuyeckoe
JlnHeHaa macca, Kr/km
npoBorioka HomuHanbHas | conpoTmBneHve
Lncposoit | Ceverte, OnameTp MPOYHOCTL NMOCTOSIHHOMY
kon M2 nposoaa, npu TOKY
Yucro Rvawvetp, MM ArmomuHnia | Ctanb | Bcero pacTAXEHAn, nbv

MM kH TemnepaType

20 °C, Om/km
100/17 100,0 1 4,61 12,0 274 130 404 34,8 0,2855
125/7,5 125,0 1 3,09 13,5 342 59 401 28,9 0,2284
160/10 160,0 1 3,49 15,3 441 75 516 37,0 0,1798
208/28 208,0 7 2,25 18,3 576 217 793 66,9 0,1383
250/32 250,0 7 2,43 19,9 690 255 945 78,3 0,1153
300/39 300,5 7 2,67 21,8 831 307 1139 94 4 0,0961
370/48 370,9 7 2,96 241 1026 377 1403 114,0 0,0777
400/52 400,0 7 3,07 251 1104 407 1511 121,0 0,0721
456/59 456,0 7 3,28 26,7 1259 463 1722 138,0 0,0632
505/65 505,3 7 3,45 28,1 1395 513 1908 1563,0 0,0571
593/77 593,5 7 3,74 31,2 1646 602 2248 185,0 0,0488
622/153 6225 19 3,20 34,0 1834 1198 3032 276,0 0,0437
710/114 710,0 19 2,76 34,1 1976 894 2870 2460 0,0410
731/77 731,5 19 2,27 340 2032 603 2635 210,0 0,0367
800/128 800,0 19 2,93 36,2 2226 1007 3233 2750 0,0363
902174 901,9 19 2,22 36,1 2518 579 3097 2350 0,0323
975/167 9749 19 3,34 40,6 2728 1308 4036 3450 0,0300
1000/130 1000,0 19 2,95 39,8 2779 1023 3802 308,0 0,0290
1092/89 1092,5 19 2,44 40,6 3046 701 3747 280,0 0,0267
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MpunoxeHue A
(cnpaBouHoe)
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CBeneHns 0 COOTBETCTBUU CCbITOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
CCbINOYHbIM HaUMOHanNbHbIM cTaHaaptam Poccuinckon depepauumn

Tabnwuya OAA1

OBosHaueHVe CChINIOYHOro MeXxayHapoaHoro
CTaHAapTa

CTteneHb
COOTBETCTBUSA

Obo3sHaueHne N HanmeHoBaHVe
COOTBETCTBYHOLLEro HaLMOHarbHOTO cTaHaapTa

M3K 60050-466:1990

*

M3K 60104: 1987

M3K 60888:1987

M3K 60889:1987

M3K 61089:1991

M3K 61232:1993

M3K 61395:1998

JapTa Haxogutesa B OAO «BHUUKM».

* COOTBETCTBYHOLUMIA HALMOHAlbHEIA CTaHAapT oTCyTCTBYET. [lo ero yTBepxaeHUsl peKOMEHAYETCA UCMOIb30-
BaTb NEpPEeBOJ, Ha PYCCKU A3bIK [aHHOTO MeXAyHapofHoro cTaHfjapTa. MepeBof faHHOro MeXAyHapofHOro CTaH-
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