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HAUWOHANBHBMNW CTAHOLAPT POCCUMCKOWMW GEAEPALMUMN

MPOBOAA A1 BO3AYWHbLIX IMHUA 2NEKTPOMEPEAAUN,
CKPYYEHHBIE N3 MPOPUNTNPOBAHHBLIX MPOBOJIOK
KOHUEHTPUYECKMMW MOBUBAMUN

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

Jata BBefeHuns — 2016—01—01

1 O6nactb NpUMeHeHUs

HacToswmii cTaHAapT ycTaHaBnMBaeT 3/1IeKTPUYECKMe M MexaHuyeckne napameTpbl NPOBOAOB AN1A
BO3YLUHbIX JIMHWIA 3neKkTponepeayn, CKPYYEHHbIX KOHLEHTPUYECKUMW MOBMBaMU U3 NPOCUIMPOBaHHbIX
npoBonok, o6paboTaHHbIX AedopmaLeli 0. BO BPEMSA WK NOC/E CKPYTKW, Y UMEIOLLMX B CBOEW CTPYKType
KOMOVHaLMIO U3 CnefyoLwnX pas/imyHbIX MeTalsIMYecknx NPoBOIOK:

a) TBEPAOTSAHYThIN antoMuHuii no M3K 60889. o603HaueHne Al;

b) TBEpPAOTSAHYTLIA anoMuHUin no M3K 60889. o603HaveHne ALlF. ob6paboTaHHbIl Aecdopmanmein oo
CKPYTKU:

C) TBEPAOTSAHYTbIN antoMyUHUEBbINA cnnas no M3K 60104, o603HaveHne A2 unmn A3;

d) TBepAOTSAHYThLIV antoMuHUEBDIA cnnas no M3K 60104. o603HauveHne A2F unu A3F. 06paboTaHHbIi
fedhopmaumen 40 CKPYTKU:

€) HopmasibHasa cTanb, 0603HavyeHne S1A wnmn S1B. rge A n B — knacchl LMHKOBOrO MOKPbITUS, COOT-
BeTCTBYlOLLME Knaccam 1u 2;

f) BbICOKONpPOYHasA cTanb, 0603HaveHne S2A nnu S2B;

) CBepXnpoyHas ctasib, 0603HavYeHne S3A:

h) cTanb ¢ antoMMHMEBLIM MOKPbITUEM, 0603HaYeHne SA.

Mpvimepbl 0603HaYeHNA NPOBOAOB (BO3MOXHbI Takke Apyrne koMbuHauum):

AlF, A2F, A3F:

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

A1F/AL, A1F/IA2. ALF/AS,;

ALF/SA. A2F/SA. A3F/SA.

JonyckaloTca gpyrue Tmnbl NPOBOAOB, HE NPUBEAEHHbIE B HACTOSALLEM CTaHAapTe.

2 HopMaTUBHbIE CCbI/IKU

B HacTosiLem cTaHAapTe UCMOMb30BaHbl HOPMAaTMBHbIE CChIIKM Ha cnegylowme ctaHaapTbl, KOTopble
Heo6X0AUMO yunTbiBaTh NPU MPUMEHEHWM HacToslWero ctaHgapTa (415 AAaTUPOBaHHbLIX CCbINOK crneayeT
MCMNOJ/Ib30BaTh TOMIbKO yKa3aHHOe 13AaHue):

M3K 60050-466:1990 MexayHapoaHblii anekTpoTexHuyeckuii cnosapb (M3C). MnaBa 466. /luHum
anekTponepegaun (IEC 60050-466:1990. International Electrotechnikal Vocabulary — Chapter 466: Over-
head lines)

M3K 60104:1987 lNpoBonoka u3 crniasa aloMUHWUA-MarHnin-kpemMHuiA 418 NPOBOAOB BO3AYLUHbIX /N-
HWiA anekTponepegaun (IEC 60104:1987, Aluminium- magnesium- silicon alloy wire for overhead line con-
ductors)

M3OK 60888:1987 [MpoBonoka cTanbHas OUMHKOBAHHAs [/ MHOToOMNpoBO/IOYHbIX npoBogos (IEC
60888:1987. Zinc-coated steel wires for stranded conductors)

M3panne opuumnansHoe
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M3K 60889:1987 lNpoBonoka antoMuHMeBas TBepAoTAMyTas A5 NPOBOAOB A5 BO3AYLUHbIX NMHWUIA
anekTponepegaun (IEC 60889:1987, Hard-drawn aluminium wire for overhead line conductors)

M3K 61089:1991 lNpoBoga A/ BO3AYLIHbIX JIMHWIA 31eKTponepesayn, CKpyYeHHble U3 KpyrabiX Mpo-
BOJIOK KOHUeHTpuyeckumu nosmBamu (IEC 61089:1991. Round wire concentric lay overhead electrical
stranded conductors)

M3K 61232:1993 CrasibHasA NpoBOIOKa, M/aknpoBaHHasA a/lloMUHUEM, 3/IEKTPOTEXHUYECKOrO Ha3Ha-
yeHusa (IEC 61232:1993. Aluminium-clad steel wires for electrical purposes)

M3K 61395:1998 [lpoBoga AN BO3AYLIHbIX JIMHWIA 3nekTponepegaun. VcnbiTaHne Ha NO3yyecTb
CKpyyeHHbIX nposBogoB (IEC 61395:1998. Overhead electrical conductors — Creep test procedures for
stranded conductors)

3 TepMuHbI U onpegeneHus

B HacTosiLleM cTaHAapTe MCMNo/b30BaHbl CrieAyllie TePMUHbI C COOTBETCTBYHOLUMN OnpeaeneHuns-
MU:

3.1 antoMuHuUiA (@aluminium): Bce ykasaHHble TVNbl alOMUHUSA Y a/TlOMUHUEBLIX CNJ/1aBOB.

3.2

nposog (conductor): N3penue, npegHasHaueHHoe ANS Nepefayn 3/1eKTPMYECKOro Toka U cocTosilee
U3 HECKOJIbKMX HEN30/IMPOBAHHbIX U CKPYYEHHbIX MeXAy co60li NPOBOJIOK.

(M3K 60050-466. ctatbsl 466-01-15 B USMEHEHHOW pefakuum)

3.3 NpoBOA, CKPYYEHHbIN KOHLUEHTpuyeckumum noBmBamu (concentric lay stranded conductor):
MpoBoA, COCTOAWMIA U3 LEeHTPasIbHOTO CepAeyHUKa W OJHOr0 W HEeCKObKMX MOBMBOB NPOBOJIOK, Haso-
XKEHHbIX MO CNVpany B YepeayrLLMXCS HanpaBieHnsX.

3.4 HanpasneHue ckpyTku (direction of lay)

34.1

HanpasfieHne ckpyTku (obuee onpegeneHune) (direction of lay (general definition)): Hanpasnexue
BpalleHNs NoBMBa NPOBOJIOK OT HabnoaaTens.

MpumeyaHune — CkpyTka B NpaBOM HarnpasfieHUM — MO 4aCOBOIi CTpesike, CKpyTka B /IEBOM Hanpasse-
HUM — NPOTMB YaCOBOVi CTPESKU.

(M3K 60050-466. cTaTbsl 466-10-07 B U3MEHEHHOW pefakuum!
3.4.2 HanpaBJ/ieHHO CKPYTKM (anibTepHaTuBHOe onpeaeneHue) (direction of lay (alternative definition)):
HanpaBrieHne CKpyTKu onpefensaeTcs Kak npasBoe WUin fieBoe.

MpumeuvaHune — lNpu Npasoit CKPyTKE NPOBOIOKM MAYT B TOM e Hanpas/eHUu, Y4To 1 LEHTPasIbHas YacTb
6YKBbI Z. KOTA4a NPOBOZ, PACMOIOKEH BEpPTUKa/IbHO. Mpu N1eBoi CKPYTKe NPOBOJIOKM UAYT B TOM Xe HanpasfeHuu, 4To n
LleHTpasibHas YyacTb 6yKBbI S, KOra NPOBO/, PACTONOKEH BEPTUKASLHO.

3.5 NnpoBO/sIOKa 3KBUBANEHTHOro AnameTtpa (equivalent wire diameter): Kpyrnas npoBosioka onpe-
[enNeHHOro AnaMeTpa, MMelLLas Te Xe cevyeHne, Maccy v 3/1eKTpryYeckoe conpoTUBAEHNE, YTO U npoduu-
poBaHHasi MPOBOJIOKA M3 TOTO Xe Martepuana.

3.6 cTeneHb ynioTHeHNsa (compactness ratio): OTHoweHne nnowaan 1 Kk naowaan 2, rae naowaib
1— o6was nnowaas cevyeHnss NpPoBoAa, BKIOYAA CepAeyHUK, a naowanb 2 — naowaab Kpyra, UMeroLero
AvaMeTp, paBHbI HapY>XHOMY AnameTpy npoBoja.

3.7 koachbpuumnenTt 3anonHenns (fill ratio): OTHoweHne naowaan 1 K pasHOCTU: NaoOWaAb 2 MUHYC
nnowaas 3, rae naowanb 1 — naowaib CevYeHns aNtoMUHUEBON YacTy NpoBoAa, niowaab 2 — naowaib
Kpyra, UMeloLlero gmamMeTp, paBHbI HApY)XHOMY AnamMeTpy nposoja, naowaas 3 — njowanb Kpyra, onu-
CaHHOro BOKPYT cepAeyHuka bumetannmyeckoro nposoga (0 o151 0AHOPOAHOIO NPOBOAA).

3.8 npochunuposaHHasa nposonoka (formed wire): MeTannuueckasa NpPoBosiOKa, UMeoLLasa NOCTOSAH-
HOe CcevyeHue 1 HEKPYTI/yo hopmy.

3.9 war ckpyTku (lay length): OceBasi gsivHa NOAHOrO BUTKa Civpasiv, 06pa30BaHHOr0 OTAE/bHON
NPOBOJIOKOI CKPyYEHHOTO NpoBoaA.

3.10

KpaTHOCTb lara ckpyTku (lay ratio): OTHOLEHNE MeXAy LaroM CKPYTKU U HapyXHbIM AvaMeTpoMm
COOTBETCTBYHOLLETO NOBMBA NPOBOJIOK B CKPYYEHHOM NPOBOAE.

(M3K 60050-466, cTaTbsl 466-10-06 B USMEHEHHOW pefakymu]
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3.11 napTua (lot): OnpegeneHHoe KONNMYECTBO NPOBOAA, M3rOTOBMEHHOTO O4HUM MPOU3BOAUTENEM B
O/JMHAKOBbIX YC/TOBUAX NMPOU3BOACTBA.

M pnMmedyaHune — I'IapTvno MOXET COCTaB/IATb BCE WM YaCTb NpoOM3BELEHHOIO KoimyecTBa nposoa.

3.12 HoMUHanbHOe 3HauyeHue (nominal): YcTaHaBnvBaemoe Ui 0603HaYaeMOoe 3HauYeHe n3mepsie-
MOro napameTpa npoBoja Wiy 37eMeHTa NpoBoAa, A5 KOTOPOro YCTaHaBMMBAKT MpefesibHble OTK/IOHe-
HUSA.

MpunmMmeyaHune — HoOMUHaNbHOE 3HaYeHVe ABAETCA 3aﬂ,aHHOVI BEJINYNHOIA.

3.13 npoBosioka kpyrnas (round wire): MeTannuyeckoe unsgenue, Nosly4eHHoe BOSIOYEHWEM, MOCTO-
AHHOTO KPYr/1I0ro CeyeHus.

3.14 cooTHowWweHne cTanb/aniomMuHnii (steel ratio): Ana npoBofoB AXF/Syz OTHOLWEHWE ceyeHust
CTa/IN K CEYEHUI0 aNtOMUHNSA, BblpaXEeHHOe B NpoLeHTax.

4 CuctemMa 0603HavYeHun

CucTtema 0603HaueHnin ncnonb3yeTcs A8 naeHTUrKaumm antoMMHNEBLIX NPOBOAOB, CKPYYEHHbIX 13
NpodMIMPOBAaHHBIX MPOBOIOK, C UK 6e3 CTaNbHbIX NPOBOJIOK.

AntomunHneBble NpoBoga 6e3 cTasibHbIX NPOBOIOK 0603HavaT AXF, rae x o6o3HavaeT TN aIloMUHKS.

KomnosnumoHHble antomuHmeBble npoBoga obo3HavaloT AxF/Ay nnn AxF/AyF. rpe AxF o6o3Havaet
HapyXHble NPOBOMIOKN (MU HapPYXHbli noBuB), a Ay unm AyF o603HayaeT BHYTpPEHHWE NpPOBOSIOKM (Mnn
cepaeyHuK).

CraneaniomuHmeBble npoBoga o6o3HauvalT AxF/Syz unn AxF/SA, rgpe AxXF o0603HavyaeT HapyxHble
a/IlOMUHMEBBbIE MPOBOJIOKM (HapyXHblii NoBuB), a Syz unu SA o603Ha4YaeT CTas/lbHOIN cepaeyHuk. B o6o3Ha-
YeHUN OLMHKOBAHHbLIX CTaslbHbIX NPOBOMOK Yy 0603Ha4yaeT TUM cTanu (HopMmasibHas, BbICOKONPOYHAs Wn
CBEPXBbLICOKONPOYHasA), a z — KNacc LMHKOBOIO MOKPbITUS (A nnun B).

MpoBoga naeHTULMpyT cnegyoLwmm obpasom:

a) uMpoBbIM KOAOM, YKasblBalOLMM 3KBUBAJIEHTHOE TOKOMNPOBOASLLEe ceuyeHue, NpuBefeHHoe K
antoMuHuio A1F. mv*;

b) UMPPOBLIM KOAOM, YKa3biBaOLIMM CEYEHNE MaTepuana, o6pasyloLLero cepaeyuHuk, Mm*;

c) o603HavYeHneM, ykasblBaloLWM TUM NPOBOJIOKY Nposoga. [Ans 6umeTanimyeckux nposofoB nepsoe
0603HavYeHVe OTHOCUTCA K Hapy>XHOMY MOBUBY, & BTOPOE K CEPAEUHMKY;

d) uncnom, ykasbiBatoLWUmM HOMUHANbHbLIV AvaMeTp NpoBoAa.

Mpumepsbl

1 500-A1F-262: npoBof COCTOUT M3 NPOCUINPOBAHHbLIX anloMUHMEBbLIX NPOBONOK ALF. Ero ceyeHune
500 Mm1 ero gnameTp (262 m0,1) Mm.

2 50565-A1FS1A-281: npoBO4 COCTOUT M3 NPOIUINPOBAHHbIX aNtoMUHUEBBLIX NPOBOOK A1F 1 npoBo-
NIOK U3 HOpMasbHOI cTanu S1A ¢ LMHKOBbIM NOKPbITUEM. CeyeHune antomMmmHna A1LF— 505 Mmm] ceyeHune cTa-
nn S1A— 65 MM1 HoMUHanbHbIN gnameTp nposoja paseH (281 m0,1) Mm.

Cnegylouine npumepbl NpeacTaBasioT co60i BO3MOXHbIE KOHCTPYKL MU NPOBOAOB. MOXHO Takke U3ro-
TOBMATL NPOBO/AA, OCHOBBLIBAACH HA Pa3/INYHbIX KOMOUHALUSAX TUNOB NPOBOJIOK:

AlF, A2F, A3F:

AL1F/ SiA. A1F/ S1B. A1F/ S2A. A1F/ S2B. A1F/ S3A:

AL1F/Al, A1F/A2. A1F/AS;
A1F/SA. A2F/SA. A3F/ SA.

5 TpeboBaHUsA K CKPYYEHHbLIM MPOBOAaM

5.1 Martepuan

CKpy4yeHHble NMpoBoJa COCTOAT U3 NPOMUINPOBAHHLIX aNtOMUHUEBBLIX NPOBOJIOK W. NPU HEO6XO0AUMO-
CTU. U3 KPYI/bIX CTa/IbHbIX OLMHKOBaHHbLIX MPOBOMOK WU KPYI/bIX CTa/IbHbLIX MPOBOJIOK C a/llOMUHUEBLIM
MOKPbITUEM.

Bce NpoBOMOKN A0 CKPYTKU AO/KHbI UMETb napameTpbl, cooTBeTCTBYLWMe MIK 60104, M3K 60888.
M3K 60889 wmm. npu HeobxogumocTn. MIK 61232. MNpoBosoku, npoduavMpoBaHHble gedopMauueii Ao
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CKPYTKN, AOJ/DKHbI MMeTb napameTpbl, pacCyinTaHHble Ha OCHOBE MapamMeTpOB KPYIr/biX NMPOBOJIOK 3KBMBa-
NEeHTHbIX AnaMeTpOoB.

MpumeuaHne — YkasaHHble MaTepuasibl UMEIOT cregytoliee yAeibHoe ConpoTvBieHne (B Nopsigke BO3-
pacraHus):

* AlF: 28,264 HOM M, cooTBeTcTBYlOLWEee 61 % IACS:
* A2F: 32,530 HOM-M. cooTBeTcTBytoLee 53 % IACS:
- A3F: 32.840 nOm-m, cooteeTcTBylolee 52,5 % IACS.

5.2 MpodunnposaHHasa npososoka

B HacToswem cTaHfapTe MPpUHATLI TPU BapuaHTa npoiecca nosyvyeHus nposoga. B nepsom ncnosb-
3yl0T MPOBOJIOKY, NPOhMANPOBaHHYI0 Aehopmalmeli B 0fHOM onepaunmn, 3aTem CKpy4YeHHyHo B Apyroi one-
pauun. Bo BTOpoM — npoBosioky obpabaTbiBaloT fechopmalmeil 04HOBPEMEHHO CO CKPYTKO npoBoja 3a
ofiHYy onepauuio. B TpeTbeM — cHavyana o6pasyloT NOBMB W3 KPYr/bIX MPOBOJIOK W 3aTEM YM/OTHEHWEM
npomAnpytoT, nony4vas Kpyrnoe ceyeHue. MNosepx 3TOr0 YNJAOTHEHHOrO MOBMBA HakI1aAblBalOT AOMNOHU-
TeflbHble NOBVBbI KPYr/10/ NPOBOMOKA U YNNOTHAKOT WX, WM NOBEPX 3TOrO YNJIOTHEHHOrO NOBKBA Haknafbl-
BalOT [OMNO/THUTEIbHbIE MOBUBLI MPOMUANPOBAHHON NMPOBO/OKN.

Bo Bcex aTux BapuaHTax maTtepuasbl AO/HKHbI UMETb napameTpbl, ycTaHoB/ieHHble B MOK 60889 u
M3K 60104.

Mpu nepsom BapuaHTe npouecca NosyvyeHs NpoBoga UCNbITaHUA [O/DKHbI ObiTb NPOBEAEHbI Ha Npo-
dmnupoBaHHO NPOBOJIOKE A0 CKPYTKU, M €€ nmapameTpbl YyCTaHOB/IEHbl HA OCHOBE MapameTpoB NPOBOJIOKM
9KBMBANEHTHOTO AnameTpa. B ocTanbHbIX BapuaHTax WCNbITaHWst AO/MKHbI GbiTb NPOBEAEHbl Ha Kpyrnoi
npoBoJIOKe A0 06paboTkM fedopmauvein n cKpyumBaHus, U NOyYeHHble napameTpbl AO/KHbI COOTBETCTBO-
BaTb nNapameTpam Kpyr/ioi NpoBOOKY A0 NpouanpoBaHus.

Ecnu TpebytoTca ucnblTaHMs Ha OTAESbHbIX MPOBOJIOKAX MOC/E CKPYTKM, TO 3aKa3uuk 1 M3roToBuTe b
[O/MKHBI COCTaBUTL CornatleHne no TpebosBaHnsaM, npexae yem opopMaATb 3akas.

Tunosble NpYMepbl NPOBOAOB, CKPYYEHHBIX M3 MPOUIMPOBAHHbLIX NPOBOJIOK, NPeAcTaBfeHbl Ha pu-
CyHkax 1 (au b) n 2.
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a) TPEeXNoBUBMbIA NPOBO/A, CKPYYEHHbIN U» NPOMUNUPOBAHHBIX MPOBONOK TUNA AXF/SXyY

b) TpexnoBuBHbIIl NPOBOA, CKPYYEHHbI HA NPOMUANPOBAHHbIX NPOBONOK TUNa AXF/Sxy

PucyHok 1 — TpoBog, CKpyUYeHHbIi 13 NponUInpoBaHHbIX NPOBOIOK — TPUW NOBMBA

PucyHok 2 — [1ByXNOBVBMbI NPOBOA, CKPYYEHHbI 13 MpodhnimpoBaHHbIX NpoBook Tuna AxF/AyF

5.3 Pasmepbl NnpoBOA0B

Pasmepbl NPoOBOAOB yKaszaHbl B CNPABOYHOM MpUIoXeHUM D. Mpu HOBbIX paspaboTkax NPOBOAOB pe-
KOMeHZyeTcs Bbi6UpaTb pasMmepsl No 3TOMY NpUoXeHWo. MpoBoja, UMeLIMe AnaMeTpbl U MexaHuueckue
napameTpbl, 3KBUBA/IEHTHbIE CYLLECTBYIOLLMM KOHCTPYKUMSAM, TaKkkKe NpuBefAeHbl B NPUIoXeHun D ¢ uenbio
o6rieryeHnst Bbibopa NPOBOLOB, UCMOMb3YEMbIX AJ/11 3aMeHbl MPOBOAOB CYLLECTBYIOLLMX BO3AYLUHbIX SIMHWI
anekTponepesaun.

Pasmepbl Uy KOHCTPYKLMM NPOBOAOB, OTCYTCTBYIOLME B HACTOSILLEM CTaHAapTe, MOryT GbITb paspa-
60TaHbl 1 NOCTAB/IEHbI MO COTMALLEHUID MEXAY U3TOTOBUTENIEM U 3aKa3UMKOM: MPU 3TOM LOSIKHbI 6bITb NpU-
MeHeHbl COOTBETCTBYOLLME TPE6OBaHNS HACTOSILLEro cTaHaapTa.
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5.4 [ToBEPXHOCTb

MoBEPXHOCTb NPOBOAA HE [O/IXHA UMETb Kakux-nm6o AeekToB, BUAUMbIX 6€3 NPUMEHEHUS YBENUUN-
TeNbHbIX NPUGOPOB, TakMx Kak Hagpesbl, HaApbiBbl U T. M.. HECOBMECTUMbIE C MPUHSATON KOMMep4ecKoi
NPaKTUKONA.

5.5 CkpyTka

5.5.1 Bce npoBOJIOKK NPOBOAA A0/MKHbI OblTb CKPYUYEHbI KOHLEHTpUYeckummn nosmsamu. CmexHble no-
BMBbI NPOBOJIOK AO/MKHbI OblTb CKPYyYeHbl B MPOTMBOMOMOXHbIX HanpasneHusX. HapyXHbIi NOBUB A0O/KEH
MMeTb NpaBoe HarnpasieHne, ecnn npu 3akase He ykasaHo VMHoe.

5.5.2 MpoBONOKN Kaxoro nosumBa A0/DKHbI OblTb HANOXEHbI PaBHOMEPHO, NAOTHO Npuaeratb ApYyr K
ApYry 1 K NPOBOJIOKaM HMXesnexatiero nosmsa.

5.5.3 KpatHocTb Lwara CKpyTK/ A5 MOBMBOB W3 CTa/IbHOW OLMHKOBAHHOW NPOBOMOKWA A0/KHA 6biTh
cnepyoueit:

a) KpaTHOCTb Luara CKpyTKu A8 nosusa U3 6 NPoBOJIOK cepAeyHuKa u3 7 unu 19 ctasibHbIX NMPOBOOK
[O0/MKHA 6bITb OT 16 0 26;

b) KpaTHOCTb Llara CKpyTKM A8 NoBMBa U3 12 MpPOBO/IOK cepAeyHnka M3 19 cTasibHbIX MPOBOSIOK
[omkHa 6bITb OT 14 0 22;

C) ANA HEKOTOPbIX KOHCTPYKLMA NPOBOAOB, TakUX Kak ykasaHHas Ha pucyHke 1b. MUHMManbHas Kpart-
HOCTb Luara CKpPyTKU MOXeT 6biTb MeHee 10 Ana BHYTPEHHUX U BHELUHWUX NOBUBOB.

5.5.4 KpaTHOCTb Wlara CKpyTK/ A/151 a/llOMUHUEBBIX NMOBUBOB BCEX TUMOB NPOBOAOB A0/KHA ObITh Cne-
ayowen:

a) KpaTHOCTb Liara CKpyTK/ A5 HApYXXHOro MoBMBa aslOMUHMUEBBLIX NPOBOJIOK A0/MKHA 6bITh 0T 10 Ao
14,

b) KPATHOCTb Luara CKpPyTKv AN BHYTPEHHUX NMOBUBOB a/IlOMUHMEBbLIX NPOBOJIOK A0/KHA 6bITb OT 10 fo
16.

5.5.5 B ctanbLHOM cepfeyHuke 13 19 nNpoBOJIOK KPATHOCTL Liara CKpPYTKU nosvsa U3 12 npoBONOK He
[o/MmKHa 6biTb 60/1ee KPaTHOCTY Liara CKPYTKM nosuBa U3 6 NpoBoSioK. B nposoge, vmeroLlieM HecKO/1bKO
NMOBMBOB as/IlOMUHMNEBBLIX MPOBOJIOK, KPATHOCTb Llara CKPYyTKWM N060ro asitoMMHMEBOrO MOBMBA He [0/DKHA
6bITb 60/1€€ KPATHOCTU LLara CKPyTKM HenocpeACcTBEHHO HKenexallero alloMMHMEBOro NoBuUBA.

5.5.6 Bce cTa/ibHble MPOBO/IOKA AO/KHbI ObITb KOMNAKTHBIMW B CKPyYEHHOM CepfeyuHvke, 1 ecnm cep-
[eYHUK obpesaH, KOHLbl NPOBOJIOK AO/MKHbI OCTaBaTbCA Ha MeCTe WM CHOBa 3aHATb NepBoHavasibHoe no-
NIOXeHWe nocsie Nerkoro nognpasieHns BpyyHyo. 310 TpeboBaHne OTHOCUTCA TakKke K Hapy>XHOMY NoBuBY
a/tOMUHMEBBIX MPOBOJIOK.

5.5.7 MNepep ckpyTKOW BCE aNtOMUHWEBbIE U CTasIbHble MPOBOMOKMA LO/MKHbI UMETb OAWHAKOBYH TEM-
neparypy.

5.6 CoeauHeHuns

5.6.1 CoefunHeHVe cTanbHOl OLMHKOBAHHOWM NMPOBO/IOKU MM NPOBOJIOK CEPAEYHMKA B NpoLecce CKpyT-
K1 He fonyckaeTcs.

5.6.2 Ha cTpouTenbHoli ANUHE npoBofa fonyckaeTcs He 60/fiee O4HOW antoMWHUEBOI NPOBOJIOKM,
UMelLLEl coeiMHEHME 1 OTBeYalLlei TpeboBaHnam M3IK 61089.

5.6.3 B npouecce CKpyTKM He [onyckaeTcs CBapka a/lloOMWHVWEBOW NPOBOMIOKM ANS MOyyYeHus Tpebye-
MO AIVHBI NpoBOA.

5.6.4 CoeguHeHus gonyckalTcs npyu obpbiBax antoMUHWEBON NPOBOJIOKM, KOTOPblIE MOTYT UMETb Me-
CTO B npouecce CKPYTKW, NpW YCNOBUMW, YTO 3TV 06pbIBbl HE 06YCN0B/EHbI HU Aed)eKTaMn camoli NPOBOJIOKM,
HW NCNO/b30BaHNEM KOPOTKMX OTPE3KOB a/lloMUHMEBbIX NPOBOIOK. MecTa cBapku fO/MKHbI COOTBETCTBOBATb
reomMeTpyMn UCXOAHON NPOBOJIOKM, TO €CTb B MecTax CBapku AO/KHbl GbiTb YAasneHbl 3ayCeHLbl 40 nonyye-
HVS DOPMbI UCXOAHOWN NPOBOJIOKM U HE AO0/HKHO GbiITb HEPOBHOCTEWA.

5.6.5 nA aniOMUHNEBbIX MPOBOJIOK YNC/IO0 MECT CBApKN He J0/HKHO NPEeBbIlaTh 3HAYEHWN, yKka3aHHbIX
B Tabnuue 1. Mpn aTOM paccTosHne Mexay MecTamMu CBapku AO/HKHO 6biTb He MeHee 15 M Ha OAHOW 1 ToW
)XKe NpOBOJIOKe UKW Ha N60oi Apyroi antoMUHNEBOV NMPOBOJIOKE MPoOBOAA.



FOCTPM3K 62219—2014

Ta6bnunuya 1 — Yucno coefuHeHuii, fjonyckaemoe B a/llOMUHNEBBIX NPOBOAAX

JlonycTumoe 4yncno coefuHeHuni

Yucno noeuBoB antoMuHUeBOMR npoBO/IOKN "
WB CTpOUTENbHOW A/TNHE NpoBOAa

1 2
2 3
3 4
4 5

5.6.6 CoefMHEHUA [O/MKHBbI BbIMOSHATLCSA CTbIKOBOM 3/1€KTPOCBAPKOM, XOMNOAHONM CTbIKOBOW 3M1EKTPO-

CBapKoil. XONOAHON CBApKOW MoA AassieHnem (CMm. npuMedaHue 1) unum nobbiM APYruM COOTBETCTBYHOLUUM
CcNoco6oM CBapku. YKa3aHHble COeANHEHNS AO0/MKHbI BbINOMHATLCA B COOTBETCTBMM C NPUHATON KOMMepue-
CKOIi NpakTuKoii. Mpu nepBomM BapnaHTe COefMHEeHNS MECTO CBapKM OTXXMIalT Ha paccTosHUM 0koo 250 Mm
no o6e CTOPOHbI CBapKW.

He TpebyeTcs, 4ToObl coefmHeHnsa no 5.6.4 umenu napameTpbl UCXOAHOW NPOBOJ/IOKM (CM. NpuMeya-
Hue 2). OfHako BPEMEHHOE COMpPOTMB/IEHNE pas3pbiBY HE AO/KHO ObiTb MeHee 75 MIMa A8 OTOXOKEHHbIX
MeCT CTbIKOBOI anekTpocsapku 1 130 MIMa Ans MecT X0/n04HOWN cBapk/ Nog AaB/ieHNEM U XONOLHOW CTbIKO-
BOVi 3n1eKTpocBapkn. 3rotToBuUTENb JO/MKEH rapaHTUpOBaTh, YTO MCMOMb3yeMblli CNOCO6 CBapku No3BonsieT
obecneunTtb Tpebyemoe BpeMeHHOE CONPOTUBIEHNE Pas3pbIBy.

MpumeyaHun

1 B HEKOTOPbIX CTPaHax TPeBYETCS OTXKUI MECT XONI04HOI CBapku NpU UCMO/Ib30BaHUK MaTepuanos A2 unm A3.

2 lMpaBunbHOE pacnpefeneHne MecT CBapku NPOBOSIOK B MHOTOMPOBO/IOYHbIX NPOBOAAX CBA3aHO OAHOBPEMEHHO
C MPOYHOCTBIO W YAJIMHEHVWEM TMpPWU PAaCTSXEHUW. BbICOKME 3HAYEHUSA YAJIMHEHUS U HU3KWE 3HAYEeHWs MPOYHOCTU
OTOXOKEHHOTO MecCTa CTbIKOBO 3N1EKTPOCBapPKM AAt0T aHaNOMMYHbIE XapakTepUCTUKU NPOBOAA, Kak M NpU MPUMEHEHUN
XOJIOfHON CBapKW Mog, AaBfieHNeM UK XON0AHON CTbIKOBOI 3/1eKTPOCBapKM.

5.7 JlnHeliHaa NNOTHOCTb — Macca eAuHULbl AVNHbI

Maccebl, ykasaHHble B Tabnvuax npunoxeHus D, onpegeneHbl ANA KaXAoro pasMepa v KOHCTPYKUUW
npoBoAa Ha OCHOBaHWMW NJIOTHOCTY a/IlOMUHMEBON NPOBOJIOKN M3 OLMHKOBAHHOM CTanu no cTaHgapTam, yka-
3aHHbIM B 5.1, HOPM yBesiMyeHusi, 06yCNOBMEHHbIX CKPYTKOW N0 Tabnuue 2. U CeYEeHWn asIloOMUHUEBON K
CTaNIbHOW OLMHKOBAHHOW NPOBO/IOK, PACCUMTAHHBIX MO UX TEOPETUYECKMM HEOKPYIIEHHbIM AvameTpam.

Hopmbl yBennyeHusi Macchl, 06yCnOBEHHbIE CKPYTKOW (CM. NpuMeYaHue 1). ycTaHOBNeHHble ANs cpef-
HMX 3Ha4YeHWii KpaTHOCTM wWaroB ckpyTkn no 5.5.4 n 5.5.5. npuBegeHbl B Tabnuue 2 wan. ecnm TpebyeTcs
6onbluas TOYHOCTb A1 pacyeTa 3TUX HOPM, MOXHO WCMO/Mb30BaTb AENCTBUTE/IbHbIE KPaTHOCTW LUAroB
CKPYTKM.

[na npoeoga, vMetolero cMasky (CM. npumevyaHne 2). HOMUHA/IbHYI0 Maccy CMasku onpegensioT no
meToAy npunoxeHus C.

MpumeyaHunsd

1 Macca npoBofa 3aBMCUT OT KPaTHOCTW LUAroB CKPyTKW. Bce NpoBOMOKM, KpOMe LieHTpasibHOW, A/IHHEe CKpY-
YeHHOro NpPoBO/a, ¥ YBE/IMYEHNE MACChl 3aBUCUT OT NPUHATOI KPATHOCTW Luara CKPyTKU.

2 TpeboBaHWs 8 YacTn CMas3knm HaXoAAaTCA 8 CTaaun PacCMOTPEHUS.
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Ta6nuua 2— CraHAapTU30BaHHble HOPMbI YBEMIMYEHUS MacChl MPOBOAA, 06YC/I0B/IEHHbIE CKPYTKOI

KoHcTpykumna nposoja Hopma ysenuuenus 4|, %
Yuncno ‘I:IOBVIBOB Yucno ctanbHbix Yucno nosneoBs Anomunnii (1 Crans
anoMuHueBoil npoBonoku " npoBOOK CTa/lbHOM NPOBOJIOKN
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

*' MpuBeLeHHbIe HOPMbI OMpeAeseHbl Ha OCHOBaHUM CPELHMX 3HAYEHUIA KPaTHOCTY LIaroB CKPYTKU A/151 KaXA0-
ro NoBUBa a/IlOMUHNEBOW N CTaUTbHON NPOBO/IOKM.

" Yncno NoBMBOB Kax0ro Tuna npoBosiok 6e3 yyeTa LieHTpasIbHON NMPOBOJIOKM.

e Yuncnio nNpoBosIoK B MOBMBE HE HOPMMPOBAHO, NMO3TOMY 3HAYEHWUSI 3TUX HOPM YBEJSIMYEHUS OKPYI/IEHbI TUMO-

BbIM METOA0M OKpYyrneHus.

5.8 MexaHuyeckasd NpoYyHOCTbL NpoBoja

5.8.1 Hopmupyemas NpoOYHOCTb MPpU pacTsxXeHU O4HOPOAHOIO a/lloMUHUEBOTO NMPOBOAA paBHa Cymme
MUHAMa/TbHbIX 3HAYEHMWI NPOYHOCTU NPU PACTSXKEHWNMN KXA0W M3 NPOBOOK Mo 5.8.4.

5.8.2 Hopmupyemasi Npo4HOCTb NPU PaCTSHXEHUUN CTanealoMUHMEBbLIX NPoBOA0B AXF/SyZ nnn AxF/SA
paBHa CyMMe MPOYHOCTU MPU PacTAXEHUN HacTu U3 a/llOMUHKA WU HaCTU U3 CTasIM NMPU 3HAYEHUN YISIMHEHUA
antoMNHUSA B MOMEHT paspbiBa. 18 yHudmkaumm TexHmyeckux TpeboBaHuii 1 Ha OCHOBAHUWN NPakTuku aTa
NPOYHOCTb CTa/IN NPUHATA HA OCHOBE Harpysku nNpu yaavHenun Ha 1 % o6pasua gauHoi 250 Mm.

5.8.3 Hopmupyemas nMpoYyHOCTb MPU PacTSXXEeHUU BMeTanIM4eckux NpoBoAoB u3 antoMuHus (A1F/A2
unn A1F/A3) paBHa cymme 3HauyeHWii MPOYHOCTM MpU pacTskeHun vactn n3 A1F n 95 % npoyHocTn npu
pacTaxeHun yactu n3 A2 nam A3.

5.8.4 MpOYHOCTb NpU PacCTSXEHUN OTAE/IbHOM NPOBOIOKM ONpPeAensaloT No ee HOMUHa/IbHOMY pas3pbiB-
HOMY yCuUnuio, ykasaHHOMy B cTaHgapTax no 5.1.

6 lVcnblTaHus

6.1 Knaccudmkauns mcnoliTaHuii

6.1.1 TunoBble UcCnbITaHNA

TunoBble NCNbITAHUS NPOBOAAT AN1S1 MPOBEPKN OCHOBHbIX NapamMeTpoB NPoOBOAA, TO eCTb TeX. KOTOopbIe
3aBUCAT [NaBHbIM 06pPa3oM OT €ro KOHCTPyKuun. Vx NnpoBoAsAT oAvH pa3 1M6o A/ HOBOW KOHCTPYKUWM, NTN-
60 ANA HOBOrO M3roToBMTENS, NGO AN HOBOrO cnocoba MpoM3BOACTBa MPOBOAA M MOBTOPSIOT TOMLKO B
cnyvyae U3MeHeHUst KOHCTPYKLMK, U3TOTOBUTENS UK cnoco6a NpousBoACTBa.

Tunosble UCMbITAHWA NPOBOAAT HA NPOBOAE, NPoLlejLleM UCMbITaHUA Ha obpasLe.

TunoBble UCNbITAHUS AO/KHbI MPOBOAMTLCSA AN1S YCTAHOB/IEHHbIX KOHCTPYKLUUNA.

6.1.2 VicnbiTaHMa Ha obpasuax

McnbiTaHnma Ha obpasuax npoBoAsAT AsA 06ecneyeHus rapaHTMM KadecTBa MpPOBOAOB UM UX COOTBET-
CcTBMSA TpeboBaHUSAM HacTosLWEero ctaHaapTa.
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6.2 CocTaB UcnbiTaHNt NPOBOAOB HOBOW KOHCTPYKL MUK

MpoBoAAT crnefylolime UCNbITaHUS.

6.2.1 Tunosble UCnbITAHNSA

a) CBapka altoOMUHNEBBIX MPOBO/IOK.

b) KpuBble «ycunune-gedopmaunsi».

c) MNpoyHoCTb NpoBOAA Ha pas3pbIB.

d) MonsyuecTsb.

6.2.2 VicnbiTaHMA Ha obpasuax

a) Ha npoBonoke o ckpyTkn no 5.1 n 5.2.

b) Ha npoBoge:

- nnowanb NoSIEpeyYHOro CeveHms:

- HApPYXHbIi gnameTp:

- NINHeHasA NJI0THOCTb;

- KAYeCTBO NMOBEPXHOCTU:

* KpaTHOCTb Llara CKpyTKv W Hanpas/ieHue CKpyTKu;

- UCMbITaHWEe Ha U3rM6 asIloMUHUEBOI MPOBOJIOKM, B3ATOW OT npoBoAda, ecnu npoduampoBaHve 1
CKPYTKY BbIMOJIHSOT 32 OfHY onepauuio.

6.3 OT60p 06pasyoB

O6pasybl UcnbiTaHuii Mo 6.2.2 0T6MpatT OT KOHLLOB NMPOBOAOB C/y4yaliHbiM obpa3om oT 10 % Gapaba-
HoB. MpoBepKy kayecTsa NOBEPXHOCTV NPOBOAA NPOBOAAT Ha BCex 6apabaHax A0 0OLINBKM.

6.4 AnuHa o6bpasua

6.4.1 O6pa3subl 4718 UCNbITAHUIA Ha OTAE/bHbIX MPOBOJIOKAX M3 aSlOMUHUS, OLMHKOBAHHOW CTann um
CTasIn, NNakMpPOBaHHON antoMUHUEM, OTOMPAIOT A0 CKPYTKM M UCMbITLIBAIOT B COOTBETCTBUM CO CTaHAapTamu
no 5.1.

6.4.2 O6pasubl 415 UCNbITAHUA NPOBOJIOK NOCNE CKPYTKN, ecnn 3To TpebyeTcs, oT6upaioT OT oTpeska
npoBoAa A/IMHON 1.5 M. B3SITOr0 OT KOHLLA NPOBOAA, HAMOTAHHOIO Ha 6apabaH.

6.4.3 [lnnHa obpasua 4N1A UCMbITaHUI Ha pacTsXeHue W «ycunve-gedopmaunsa», 4o/mKHa 6biTb He
MeHee 400 gnameTpoB NPoBOAa, HO He MeHee 10 M.

6.4.4 B HacTosLleM nogpasfene ycTaHOBNeHa MUHUManbHas AnnHa obpasua, obecneunsarowias fo-
CTaTOYHYI0 TOYHOCTb KPMBbIX «ycunne-gedopmauuns». Ecnv nsrotosutens NoATBEPXKAAET, YTO HA MEHbLUEN
ANvHe o6pasuia MOXHO NOMYUYNTb Takyr Xe TOYHOCTb, KoTopas yAoBneTBopseT TpeboBaHnam notpebutens,
1 NONY4YnTb CpaBHUMbIE pe3ynbTaTtbl, TO MOXHO MCNO/b30BaTh 60/1ee KOpoTKMe ob6pasLpbl.

6.5 Tunosble UcnbITaHNA

6.5.1 CBapka a/lloMUHNEBLIX MPOBOOK

M3roToBuTENb JOMKEH NOATBEPAUTL NOTPEGUTENIO pesynbTataMu NOCneAHNX UCTbITaHWA U nNpose-
49 HeobXxoAuMble WCMbITaHWSA, YTO NPUMEHSEMbI CNOCO6 COeAUHEeHNsA anloMUHUEBBLIX NPOBO/IOK obecneyn-
BaeT NPOYHOCTb, OTBeYatLy TpeboBaHnsam 5.6.

6.5.2 KpuBble «ycunue-gecdopmannsa»

Pe3synbTaTbl NPOBEPKN KPUBBIX «ycunune-gedopmMauns», nosyyeHHble Npu TUNOBbLIX WUCMbITAHUAX, KO-
TOpble JO/KHbI AaBaTb MOMHY MHGOPMaLMI0 O NOBEAEHNM NPOBOAA NOA Harpy3koii, BblAalT No 3anpocy
3aKasuunka (noTpebutens).

Mo cornaweHnto Mexpay 3akasuukom (noTpebuTtenem) u U3rOTOBUTENIEM UCMbITAHWE «yCUue-
Jedopmanusa» nNpoBoAAT Ha MpoBofe, a B c/lydyae Heo6XO4MMOCTU Ha CTa/lbHOM CepfievyHuke nposoja B
COOTBETCTBMM C NPUIOXeHnem B. uTo oroBapusaeTcs npu 3akase.

6.5.3 VcnbiTaHMe NpoBOAa Ha pacTaxeHue

Mpy ucnblITaHMM NPOBOAA HA NPOYHOCTb MPU PaCTSXKEHWUU HE AO/MKHO ObiTb paspbiBa NMPOBOIOK NpK
pocTmxeHnn 95 % Harpysku, COOTBETCTBYIOLLEN pa3pbiBHOM NPOYHOCTM no 5.8.

[MpoYHOCTL MpU pacTsXeHUU NPOBOAOB OMpeAeNiAlT MPU PacTSXXEeHUU MPoBoJa Ha UCMblITaTe/IbHOM
CTeHAe, UMetoLLEeM MOrpelHocTb He 6onee + 1 %. PekomeHayeTcs, YTO6bl CKOPOCTb YBEIMYEHUSA HArpy3ku
cooTBeTcTBOBaU1a B.6 (CM. npunoxexue B). Mpu ncnbiTaHny Ha KoHUax o6pasuosB Nposoja 3akpennsoT co-
OTBETCTBYIOLME 3aXMMbl. Pa3pbiBHass NMPOYHOCTb NPOBOAA ONpeAenseTcss Harpy3koi, npyu KOTOPOW npouc-
XOAWT 06PbIB OHOM MU HECKO/IbKMX NPOBOJIOK. MOBTOPHOE UCMbITaHWe (BCEro A0 TPeX WUCNbITaHuii) MoxeT
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6bITb NPOBEAEHO, eCcny 06pPbIB MPOBOMOKM NMPOM30LLIE/ HA PACCTOAHUM MeHee 1 CM OT 3axuma, U npu 3ToM
ycunvne He AOCTUIIO 3HAYEHNSA, ONpeAensaemMoro 3afaHHoi pa3pbiBHON NPOYHOCTHIO.

6.5.4 lcnbiTaHMe Ha NoN3yyecTb

Ecnu TpebyeTcs, ncnbiTaHWe Ha NoA3yyYecTb JO/MKHO NpoBOANTLCSA Mo M3K 61395.

6.6 lVcnbiTaHUA Ha obpasuax

6.6.1 Mnowajb NoNepevyHoro cevyoHuns

6.6.1.1 Mnowaab NONEPeYHOro CevyeHnss anloMUHNEBO YacTu NPOBOAA pPaBHa CyMMe CeyeHuit anto-
MWHMEBBIX NPOBOJIOK, COCTABAALWMX NPOBOA, OonpeAenseMbiX nNyTemMm nusmepeHuin gnameTpa no 6.6.1.4 nnu
6.6.1.5.

6.6.1.2 MosnlyyeHHOe 3Ha4yeHue naowann He AO/MKHO OTANYATbCA OT HOMWHA/ILHOTO 3HaveHus 6onee
4yeM Ha * 2 % anA kaxgoro obpasya v 6onee yem Ha + 1.5 % Ana cpefHero 3HavyeHus YeTbipex U3MepeHuii,
NpOBefEHHbIX B YeTblpeX NPOM3BOJIbHO BbIOPAHHbIX MeCcTax Npy pacCcToAHUM 4PpYT OT Apyra He MeHee 20 cwm.

6.6.1.3 Mnowaab NONEePeYHOro cevyeHns CTanbHOro cepAeyHrka paBHa CymMe ceyeHuin NpoBosoK, 06-
pasyoLnx CTafbHON cepAeyHuK, onpeaesneHHbIX NyTeM nsMepeHuii guametpa no 6.6.1.4.

6.6.1.4 lInameTp Kpyrnoi nNpoBOJIOKK, BKIOYas MeTanInyeckoe NokpbiTne, N3MepslT MUKPOMETPOM C
NAOCKUMU M3MEepPUTEsbHbIMU NOBEPXHOCTAMMN CO LUKaNOK B COTbIX MUAAuMeTpa. JuameTp B MUAAMMETPax
onpefenslT Kak cpefiHee 3HayeHne camoro 60/bLIOr0 M CaMoro Masioro pasmepoB, NOJYYEHHbIX MpU U3-
MEpPEHN Yy KaXa0ro 13 KOHLOB 1 B LieHTpe obpasua.

6.6.1.5 iInameTp, 3KBUBASIEHTHbIA NPOMNLHON NPOBO/MOKE, AO/MKEH BGbiThb paccunTaH Ha OCHOBE Mac-
Cbl. A/INHbI N NIOTHOCTU, Kak yka3aHo B M3OK 60889.

6.6.2 HapyxHblii gnameTp nposoja

HapyxHbIli guameTp NpoBoja M3MepsaloT B MHTepBane Mexay unibepoil 1 NpueMHbIM yCTPOINCTBOM
KPYTWUNBbHOM MalUWHbI.

M3amepeHuss NpoBoAAT MUKPOMETPOM CO LLUKa/ONM, rpafynpoBaHHoli B cOTbIX gonax munnumetpa {0,01
mMMm). lnameTp onpeaensioT kak cpegHee 3HauyeHue ABYX U3MEPEHUd, NPoBOAMMbIX BO B3aMMHO NeprneHan-
KY/IAAPHbIX HanpaBieHVAX NonepeyHoro cevyeHnst NPOBOMOKN, OKPYI/IEHHbIX A0 COTbIX fONel MuaIMmeTpa.

MpepenbHble OTKIOHEHWUS OT HOMWHASIBHOTO AMameTpa cocTasasalT = 1 % ana anameTtpos 10 mm un
6onee; n+ 0.1 Mm ansa guameTpoB meHee 10 mm.

6.6.3 J/InHelHaa nNoTHOCTbL — Macca Ha eguHULY AVHbI

JNnHeiiHyto NNoTHOCTb (Maccy Ha eAnHULY AJ1MHbI) NPOBOAA ONpeaenstoT Ha 06opyAoBaHMM € NorpeLu-
HOCTbIO He 6onee +0,1 %.

Jlonyck Ha nMHelHy0 NI0THOCTL NpoBoAa 6e3 cmaskv Ao/IKeH 6biTb He 6onee + 2 %.

Maccy cmasku B npoBoAe onpeenstoT BblUMTaHMEM M3 MacChl NPOBOAA CO CMAa3KoW Maccy 3Toro npo-
BOJa MOCNe O4YUCTKM OT cMasku. Macca cMasku He [0/1KHA OblTb MeHee 3HauyeHus, yKasaHHOro B Npuioxe-
Hum C.

6.6.4 Pa3pbiBHasA NPOYHOCTb NMPOBOJIOK

Ecnu TpebyeTcA npoBecTu onpegenieHne paspbiBHOW NPOYHOCTW, UCMbITAHWE NPOBOAAT Ha MPOBOJIO-
kax. oTobpaHHbIX OT NPOBOAOB Moc/e CKPyTkn. OTpe3oK MPOBOJIOKU, HEOBXOAMMON ANA UCNbITaHWi, 6epyT
oT o6pasLa NpoBoAa 1 OCTOPOXHO BbINPAMASAIOT, YTO6bI HE BbITAHYTb €ro.

Mnowaab NONEepeyHoro cevyeHnst NPOBOJIOKN ONpefensloT UMepeHnemMm Anametpa MeTofoM, npuse-
OeHHbIM B 6.6.1.3 1 6.6.1.5 ona npoduanpoBaHHOl NPOBO/IOKM. 3aTeM BbIMPSAMIEHHYIO MPOBOJIOKY 3akpen-
NA0T B pa3pbIBHON MaluvHe. Harpysky npuknagbiBaloT nocteneHHo. CKOpoCTb pasBefeHns 3aXvMOoB Maluu-
Hbl AO/DKHA 6bITb 25-100 MM/MUH.

PaspbiBHas Harpyska npounnpoBaHHbIX MPOBOJIOK MOCNE CKPYTKW, AesfieHHas Ha n/owafb nonepeuy-
HOro ceyeHMs NPOBOJIOKM, He J0/KHA 6biTb MeHee 95 % HOPMWPOBAHHOIO 3HAYEeHUs ANA NPOBOJIOKM A0
ckpyTku. (OcTaBlwimecs 5 % yunTblBalOT NepemeLleHne 1 CKpyuymBaHue npoBOsOK Npu ckpyTke.) Mpoduniu-
poBaHHbIe MPOBOJIOKN MOC/E CKPYTKM — CM. 5.2.

6.6.5 KauecTBO NOBEPXHOCTH

MoBepxHOCTbL NPOBOAA [l0/KHA COOTBETCTBOBATL TpeboBaHNsaM 5.4.

6.6.6 KpaTHOCTb wwara CKpyTKM U Hanpas/ieHne CKPYTKu

KpaTHOCTb Lwara CKpyTKM KaXgoro /ioBMBa NpoBoAa ONpefensioT AefleHNEM U3MEPEHHOro 3HauvyeHus
Liara CKpyTKU JI0BMBA HAa 3HAYEHMe HapyXXHOro AnameTtpa faHHOro nosusa.

MonyyeHHble 3HA4YeHWs [O/MKHbI COOTBETCTBOBATb TpeboBaHusaM 5.5. Kpome TOro, nposepsioT
Hanpas/fieHVe CKPYTKN KaX[oro noerea. KOTOpoe [0/HKHO COOTBETCTBOBaTb TpeboBaHmaM 5.5.
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6.7 KoHTponb

Mpn 3akase U3rotoBUTENb AO/MKEH NPOMHEOPMMPOBATL 3akasyvka (NoTpebwTens) o mMecte u garte
npoBefeHns TUNOBbIX UCMbITAHWA U UCMbITAHUA Ha obpasuax. M3rotoBuTesnb O/MKEH NpegocTasuTb B pac-
nopshxeHve 3akasuvka (notpebutens), Bce HeobXoAMMble U AOCTATOYHbIE UCMbITAaTe bHblE CpeacTBa, YTo-
6bl OH MMesT BO3MOXHOCTb NPOBEPUTL COOTBETCTBME M3aenna TpeboBaHNAM HaCcTOSLLEero cTaHjapTa.

Ecnun KoHTpO/b fAo/mkeH 6biTb NPOBEAEH 3aKa3unkom (noTpebuTenem) [0 OTNPaBKM U3fenus, Bce uc-
NbITaHUA AO/MKHbI GbITb NPOBeAEHbI B TeueHne 10 gHei nocfie yBefoM/IEHNs 3akaszuuka (NoTpebutens) o
FOTOBHOCTU UW3JeNust K WCNbITaHUAM; W3genve MoxXeT OblTb MPUHATO WM HET Ha npeanpusaTum-
nsrotoentene. Ecnm 3akasuvk (NnoTpebuTesnb) He UMeeT NpefcTaBuTeNs Ha npeanpuaTun-usrotosutene, To
no ncreveHnn 10 AHel U3roToBUTE b AOMKEH NPOBECTY NPEeAYyCMOTPEHHbIe AOroBOPOM (KOHTPAKTOM) UCMbI-
TaHUA ¥ NpegocTaBuTb MO Npocbbe 3akasunka (noTpebuTens), oduumnanbHble KONMKU pe3ynbTaToB UCnbiTa-
HWiA. 3akasumk (NoTpebuTesnb) AO/MKEH NPUHATL UM HET U3fenve Ha OCHOBaHWW pesynbTaToB 3TUX UCMbITa-
HWiAi. [onyckaeTcsi, 4TO M3rOTOBUTE/Ib MOXET NpefocTaBWTb Pe3y/bTaTbl COOTBETCTBYHOLUX MCMbITAHWUNA,
ecnv OHW 6bl/IM NPOBeAEHbI B NpoLecce NPovu3BOACTBA.

6.8 Npuemka nnu 6pakoska

Ecnn ucnbiTyemblii o6pasel, He y[0BMeTBOPSET KakoMy-M60 TpeGoBaHMI0 HACTOsALLero cTaHAapTa,
napTvsi, NpeAcTaB/eHHas 06pasLoM, MOXET GbiTb 3a6pakoBaHa.

EcnM naptusi He MpUWHSTA, W3rOTOBUTENb MMeeT NpaBo MPOBECTV pa3bpakoBKy NPOBOAA, WUCMbITaTb
Kaxabli 6apabaH mapTM U NpeacTaBUTb K MPUEMKe Te. KOTopble OTBeYalT TpeGoBaHWUSIM HACTOSILLEro
cTaHgapTa.

7 YnakoBKa 1 MapKupoBkKa

7.1 YnakoBska

MpoBoA fO/MKEH UMETHL YNaKoBKy, o6ecneunBatoLLyto 3aWmnTy NpoBoja OT NoBpexaeHuid, KoTopble Mo-
ryT BO3HUKHYTb MPU NOrpy3Ke U TPAHCNOPTUPOBAHUN.

Mpwn 3aKa3e MexAay U3roToBUTENEM U 3aKa3uMKOM (NoTpeGutenemM) 40KHO GbiTb OrOBOPEHO:

a) TN, pasMep 1 cnocob ynakoBKy NPOBOAA;

b) rabaputbl 1 TpebOBaHNS K OCEBOMY OTBEpPCTMIO 6apabaHa, a Takke He06X0AUMOCTb BbIBOAA HUX-
Hero KoHua npoBofa ANs 3a3eM/eHusi, ecnm TpebyeTcs noAcoeAnHeHMe NpoBoAa ANs NPOBeAeHUss usme-
peHui.

7.2 MapkupoBKa 1 Tapa

BHYTpM ynakoBKM [O/KHO OblTb yKasaHO: Macca HeTTo W 6pyTTo Tapbl, A/MHA (MM YUCNO U ANIMHA
CTPOUTENbHBIX A/IVH, €CIN UX HECKOMbKO HaMOTaHO Ha ogHom bapabaHe), o603HayeHne nposoga u gpyras
HeobxoavMas nHdopmauus. CHapyxu Kaxaoin ynakoBku AO/MKHA OblTb ykaszaHa aHanormyHas uHgopmaums
C HOMEpPOM NapTuM U3roTOBUTENSA (NMPU HAIMYKMK), MApPKUPOBKA rPy300TNPaBMTENsa 1 apyras UHopmaums.

7.3 KopoTkune oTpesku

KopoTkne oTpesku npoBoga, HensbexHble Npu NPou3BOACTBE, He [O/DKHbI NpeBbiwaTb 5 % OT Bcero
3akKasa npu ycnoBum, YTo UX ANnHA He MeHee 50 % yCTaHOB/IEHHON CTPOUTENbHOW A/IVHbI.
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Mpunoxexve A
(o6si3aTeNnbHOE)

WHpopmaumsn, koTopasa Ao/mkHa 6bITb NpefocTaB/ieHa NnoTpedbuTenem

Mpwn odhopmneHnmn 3akasa NoTpedbuTe b JO/HKEH COOOLMTL CNeaytoLine CBeeHUs:

a) KONMYecTBO NPOBOAA;

b) ceyeHne, 0603HaYEeHNe N Hanpas/ieHne CKPYTKN NPOBOAA;

¢) AnvHa npoeoja Ha 6apabaHe, AOMYCK Ha A/IMHY U, NPY HEOBXOAMMOCTU, CoYeTaHune ANVH OTPE3KOB;

d) T”n 1 pa3mep ynakoBku 1 cnocob ynakoBKu;

€) Npu Heo6XoAVMOCTH, CneumnasibHble TpeboBaHNA K YNakoBKe;

1) npu HeobXxoAMMOCTY, TPeHOBaHMS K OOLLIMBKE;

L) TpebyeTca N1 KOHTPOSIb N MECTO KOHTPONS;

h) TpebytoTcs M UCMbITAHUA Ha NPOBOJIOKAX NOC/e CKPYTKM;

i) TPebyroTCA N UCNbITaHWSE MECT CBapKY, BbINMOIHEHHOW O CKPYTKU;

j) TpebyeTca N UcnbITaHNe NPOBOAOB Ha Pa3pbIs;

k) TpebyeTcs nn ucnbiTaHne «ycunve-gedopmams»;

I) HanpasneHve ckpyTkn. Ecnm uHdopmauma o HanpasneHWn CKPYTKM OTCYTCTBYET, TO HapyXHbI NOBMB UMeeT
npasoe Hanpas/ieHne CKPYTKY;

T) Npy He06XOAMMOCTUN, TPEBOBaHNA OTHOCUTENBHO CMa3ku (TUM. XapakTepuUCcTUKL 1 T. Mn.);

n) TpebyoTCA NN UCTbITAHUA Ha TeKy4YecCTb.



FOCTPM3K 62219—2014

MpunoxeHune B
(o6sA3aTenbHoe)

MeToA, UCnbITaHUA «ycunune-aegopmMaLms»

B.1 AnnHa obpasua

OTpesok npoBoAa, COOTBETCTBYWLMI TpeboBaHMAM 6.4.3, WCMbITHIBAIOT ANS MOSYYEHWNA KPUBbLIX «yCUMe-
fechopmavnms».

B.2 Temnepatypa npu ucnbiTaHnmn

Temnepatypa o6pasua npu UCMbITaHWM JOMKHA U3MEHSATLCA He 6osee yem + 2 °C. TemnepaTypy U3MepsioT B
Havasie 1 B KOHLE KaXKA0r0 LKA UCTIbITaHMS.

B.3 MoproToBka obpasua

O6pasLbl [O/MKHbI ObITh TLIATENBHO NOArOTOB/EHbl. OTHOCUTE/bHBIE CMELLEeHUA Aaxe nopsgka MuimMeTpa
Mexay CTaslbHbIM CEepAEeYHUKOM U allOMWHUEBLIMW MOBMBAMU MPOBOAA AT 3HAUMTESIbHbIE UCKAKEHUS B KPUBbLIX
«ycunue-gedopmanmsy. NMoarotoBky obpasua npoBoAAT CNeayoLmM 06pa3om.

[o cmoTkn npoBoga ¢ 6apabaHa ycTaHaBnMBalOT 601TOBOM 3aXMM Ha paccTosiHim (5 = 1) M OT KoHUa cTpouTe lb-
HOI A/IMHBI NPOBOAA. 3aKUM A0/MKEH BblTb AOCTATOYHO 3ATAHYT, YTOOLI BOCMPENSATCTBOBATL OTHOCUTE/ILHOMY nepeme-
LLIeHUI0 NPOBOJIOK B NPOBOAE.

OTmartbIBaloT ¢ H6apabaHa Tpebyemylo AMHY NPOBOAA W yCTaHaBNMBAOT BTOPOW 3aXUM Ha HEO6XOAMMOM pac-
CTOSIHUM OT mepBoro. CKpenssioT aAre3vBHOM SIEHTOW M 0Tpe3atloT NPOBOA HA MUHMMA/ILHOM OT 3aXVMa PacCTOsHUM,
4TO6bl UMETb BO3MOXHOCTb YCTAHOBUTbL KOHLLEBOE COEAMHEHNE.

Mpun TpaHcNopTMPOBaHUM A0 WUCMbITaTENbHOV nabopaTopun obpasew, Ao/HKEH ObiTb 3alUMLLEH OT Kakux-1m6o mo-
BpexaeHuii. inameTp 6apabaHa foKeH 6bITb He MeHee 50 AnaMeTpoB NPOBOAA.

[ONns venbiTaHus «ycunve-gedopmanys» UCnosb3yloT KOHLEBbIE COeAVHEHNS, HaNpUMep CoeUHEHNsT obxaTnem,
COeIMHEHNS C MPUMEHEHNEM 3MOKCUAHBIX CMOJ UM COeAMHEHNS NaKoli, YTO oroBapuBaeTcs Npu 3akase.

[o/mKHbI 6bITh NPUHATBI HEOH6XOAUMBIE MepbI, YTOObI HE NOBPeANTb KOHLIbI MPOBOJIOKV MPWU NOArOTOBKe o6pasLia.

YcTaHOBKa KOHLEBbIX COEIMHEHWIA He A0/MKHA NPUBOANTL K NMOSIB/IEHWIO 3230POB Mex/y NpoBOJIOKamu B NPOBoe,
YTO MOXET MOB/UATL Ha KPUBbIE «ycuve-aedopmaLys».

B.4 TpeboBaHus (gNs coegnHeHnin obxarnem)

Mpn ucnonb3oBaHUM CoefuHeHUs obxaTnem AN UChbITaHMsa NpoBofoB Tuna AXF/Syz cnepyeT pyKoBOACTBO-
BaTbCA HWKENPUBELEHHOW METOANKON.

HageTb antomMmHMeByto BTY/IKy Ha nposof. O6pe3aTb a/llOMUHWEBbLIE MPOBOJIOKW, YTOOLI 0CBOGOANTL MECTO A/1A
CTa/IbHOTO OKOHLeBaTenNs. AN YA/IMHEHUS CTa/IbHOTO OKOHLEeBaTeNnsa u yAAMHEHUS allOMUHUEBBIX NPOBOJIOK NPpU 06Xa-
TUN a/TIOMUHUEBOI BTY/IKM. Heo6xoAMMOe paccTosiHMe MexXay a/lloOMUHUEBBLIMU NMPOBOIOKAMU U KOHLLOM CTaJ/lbHbIX NPO-
BOJIOK A0 06XaTusa cocTaBnseT, kak npasuno. 30-40 mMm. HageTb OGXMMHOW CTasibHOW OKOHLEeBaTeflb Ha CTaslbHOM
cepaeyHnK. O6XaTb CTa/IbHOM OKOHLIeBATE/b. HAUYMHAsA OT KOHLA CepAeYHMKa, C MaKCMasibHbIM nepekpbiTem 2-10 %.

HaTtaHyTb antoMUHNEBYIO BTY/IKY Ha CTasIbHON OKOHLeBaTenb. OCTaBUTb PACCTOSIHNE Mexy KOHLOM aslloMUHMe-
BOIi BTY/IKM W 3aKpauHOW CTa/lbHOTO OKOHLEeBAaTeNsA C y4eToM yanunHeHus 40 MM, eciv avameTp NpoBoja MeHee Wan
paBeH 30 mM. 1 50 MM. ecnin gnameTp npoBoga 6onee 30 Mm. MNpoBecTy NepBoe o6XaTne Ha KOHMYECKOM KOHLE asio-
MWHWEBON BTYNKN. DTO (PMKCUPYET BTY/IKY HA MecTe WM NPensTCTBYeT YA/IMHEHWIO a/IlOMUHUSE B CTOPOHY WUCMbITYyeMOro
yyacTka. MpofomxuTb obxatue, yaanssacb OT UCMbITYEMOro yyacTka, ¢ UHTepBasiamm 20 % no HeobxaTtomy meTanny.
MpekpaTuTb 06XaTne npu JOCTMXKEHUW 3a/IMBHOTO OTBEPCTUS BTYJIKW; OKOHLEBAaTE/lb U CTa/IbHON CepAeYHUK CULLKOM
MaJsibl, 4TOObI BblAepXkaTb 06XaTvie aJloMUHNEBOI BTY/IKM B 3TOM MecTe. [poAo/HKUTL 06XaTne Ha ApYyroli YacTu OKOH-
Lesarens. 4Tobbl 3athnkcpoBaTh aUTOMUHUEBYIO BTY/IKY Ha 06XXaTOI YacTu CTa/IbHOTrO OKOHLeBaTens.

AntoMnHMeBas BTY/IKa [O/DKHA OblTb COPUEHTMPOBAHA TaK. YTOObI HE BAVATL Ha NepemeLleHns nNposoja npu uc-
NbITaHNK.

8.5 NcnbiTaTenbHaa yctaHoBKa

O6paseL, pa3meLLaloT BCeil ero AMHONM BXxenobe, a xenob ycraHaBNMBatoT TakK. YTOObI NPOBOZ, NPV NPUIOXKEHUN
Harpysku He nogHumMasicsi 6os1ee yem Ha 10 MM. 3TO NPOBEPAIOT U3MEPEHNAMU NEPe], HaTsHKEHeM NpoBoaa.

B npouecce ucnblTaHNA pacCcToAHNe MeXay 3aKMMOM, OTMeYdaloWwmMM KOHTPOIbHY A/INHY, N KOHLIOM BTY/1KA KOH-
TPOJIMPYIOT C MOMOLLbIO LUTAHFEHLIMPKYNA A1 MOATBEPXAEHNA, YTO B KOHLE LMKNA NPUIOXKEHWUS Harpysku npu 85 %
YCTaHOB/IEHHOI NPOYHOCTU MPW PacTSXXEHUW, KOr4a BO3BPALLAOTCS K Ha4aslbHOM Harpy3ske, OHO U3MEHWoCh He 6onee
4yeM Ha 1 MM Mo CpaBHEHMIO CO 3HAYEHMEM [0 UCTIbITaHWS (MPW UCTILITAHUN PACCTOSHNE MOXET U3MEHATLCA 6oee YeM
Ha 1 mm). MorpeLwHoCcTb NPU U3MepPEeHNn Ao/mkHa 6bITb He 6onee 0.1 MMm.

[JechopmaLmio nposoAa oOLeHMBaOT U3MEPEHNEM NepeMeLLeHMiT ABYX KOHLIOB KOHTPOJIbHOW ANMHBI. KOHTPO/bHbIE
PUCKN AO/MKHbI ObITb CBA3AHbI C 60NTOBLIMU 3aXMMaMK, KOTOpble (OUMKCUPYIOT CTaslbHble U a/llOMUHKEBbLIE NPOBOIOKU
nposoja. KOHTpOI‘IbeIe NAacTUHbl MOTYT UCNOJIb30BaTbCA C KOHTpO/1epamu C prFOBOVI LUKanoli nnm Aartvynkamu nepe-
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MELLBHWSI. NAacTWHbI CrieayeT ycTaHaBMBaTb NepneHanKyspHo nposogdy. CKpyuuBaHve nNpoBoga, NogbeM 1 packayu-
BaHuWe. fONyCT!Mble B NPOLIECCE WCMbITaHWS, He AO/MKHbI BHOCUTb MOrPELLHOCTU B MokasaHusx 6onee 0.3 Mm.

MpumeyvaHunsn

1 OcnabneHne HaTsHKeHUs NMPOBOJIOK [MIOXET NPOSBNAATLCA B BUAE PafuasibHOTO B3[yTUA MPOBOJIOK HA HECKO/LKO
MWUIMMETPOB. OTO B3AyTHe ucyesaeT npu 6051ee CUIbHOM HAaTSHKEHUW BCNEeACTBUE 31aCTUYHOO YA/IMHEHUS U CHOBa
NOSIB/ISIETCA, KOra HaTsKeHne ocnabnsioT.

2 MopgeprusaHune npu 60s1ee BbICOKMX Harpyskax MOXeT ObITb nokasaTesiemM NpocKasib3biBaHWsi NOBUBOB MPOBOJIOK
UK nokasaTesIeM CKOMbXEHVS allloMUHKA NO CTaUTbHOMY CepAeyHuKy, 06yCIOBIEHHOrO HELOCTATOUHbLIM 3aKpenieHnem
60NTOBbIX 3KMMOB. Pe3yNbTaTtoM C/IULLIKOM C/1aboro 3akpernieHus 3axVMOoB SIB/ISETCA TO. YTO B3AyTUE HapYXXHOro Mo-
BMBA pacnpocTpaHaeTcs No UCMbITYeMoli AnnHe, CMeLLas PpUCKK, Tak YTO N3MEPeHHOe YA/IMHEHNE CTaHOBUTCS MeHbLUe
peasibHOro yA/IMHEHNS.

B.6 VcnbiTaTenbHble Harpy3ku NnpoBoAOB

MopsAAoK NPUNOXEHNA Harpy3Ky K NPOBOAY NPY UCMbITaHUN «rycunne-gechopmanmss» cneayowmii:

a) Npov3BOAAT HaTsXKEeHMe MPOoBOAA C HavyaslbHbIM 3HadYeHnem 2 % oT RTS (ycTaHOBMEHHas paspbiBHas Npou-
HOCTb) ANSA ero BbiNpsAMAeHus. MNocne BbINPAMAEHUS 0CNabNaloT Harpysky (CM. npumedyaHue 1) n yctaHaBnMBatoT faT-
UMKV HATSXKEHUA Ha HOMb /1A HYNIEBOTO HATSHKEHNS;

b) ecnu dmkcauma AaHHbIX «ycunne-gedopmMaLms» He NPOBOANTCA HENPEPbIBHO, TO (OMKCUPYIOT 3HAYEHUS C UH-
TepBasioM 2.5 % RTS, oKpyr/ieHHble A0 GavKaillero 3Ha4eH st B KWOHbIOTOHAX;

c) HarpyxatoT fo 30 % RTS u BbigepxmBatoT B TedeHun 30 MUH. PUKCMPYIOT 3HauveHust nocne 5, 10. 15 n 30 MuH
B TeYeHue ykasaHHoro nepuoga. CHMKaloT Hay3Ky 0 Ha4as/TbHOro 3HaYeHUs:

d) cHoBa HadpyxatoT fo 50 % RTS u BblgepXxuBatoT B TedeHne 14. dukcmpytoT 3HaveHmss nocne 5.10. 15. 30. 45
1 60 MVH. CHUXalOT Harpy3Ky [0 Ha4a/lbHOrO 3Ha4YeHus;

B) CHOBa HadhyxatoT npoBog Ao 70 % RTS v BblaepXuUBatoT B TeueHne 14. dukcupyroT 3HadeHns nocne 5. 10. 15.
30. 45 1 60 MUH. CHUXaIOT Harpy3Ky 0 Ha4a/lbHOro 3HA4YEHUs.

f) CHOBa HadhyxaroT npoBog A0 85 % RTS u BbigepXxuBatoT B TedeHne 1 4. duKcupyroT 3HaueHus nocne 5.
30. 45 1 60 MUH. CHUXaIOT Harpy3Ky [0 Ha4a/lbHOro 3HA4YEHUs.

[l) nocne 4eTBEPTOro atana BHOBb MPUKIaAbIBAIOT Harpy3ky, paBHOMEPHO YBe/n4nBas ee [0 pa3pbisa Nposoga.
DUKCMPYIOT OAHOBPEMEHHO 3HAYEHMUST Harpy3ku 1 yannHeHnsa o 85 % RTS (cMm. npumeyaHue 2) ¢ TeMu e UHTepBana-
MW. YTO U B NpeabIayLLUX CydasX.

h) ckopocTb yBenuuyeHus Hadyakm Ao/mkHa ObiTb paBHOMEPHON B mpolecce ucnbiTaHus. Bpems, Heobxogumoe
ansa goctxkeHna 30 % RTS . 4O/MKHO HaXoauTbes B MHTepBasie 1-2 MUH. Ty e CKOPOCTb BblAEPXMBAOT B TeueHue
BCEX UCMbITaHWIA.

MpumevaHunsa

1 Ecnu AN UCTbITaHUA UCTONb3YIOT KOHUYECKME 3aKMMbl, CHATUE Harpy3ku MOXET Bbi3BaTb OCBOOOXAeHMWe 3a-
XUMa. 1, COOTBETCTBEHHO, B 3TOM C/ly4aB HadaslbHas Harpyska 2 % RTS fo/mkHa COXpaHATLCA Mpu YCTaHOBKE AaTHNKOB
HaTSHKEHWA Ha HOMb.

2 Oco6ble NpefoCTOPOXHOCTU AO/MKHbI ObITb MPUHATBLI NPU UCNbITaHUM NpoBoAoB Tuna ALF Bbiwe 70 % RTS.

B.7 NcnbiTaTesibHble HArpy3kun ctasbHbiX CEPAeUYHUKOB

YcnoBsus Harpysku npu UCMbITaHUN «ycunuB-gecopmauus» crtasibHbIX CEPAEYHUKOB NPOBOAOB Tuna AXxFi'Syz
cnepytoLme.

VcnbiTaHne BkOYaeT B cebs1 nocrefoBatesibHble MPUIOKEHUS Harpy3ku B TeX e YC/I0BUAX, YTO U ANS NPOBO-
noB — 30 %. 50 %. 70 % n 85 % RTS.

CTanibHOli cepAeyHMK HarpyxatT Takum 06pa3oM, YToObl YA/IMHEHUE B Havasle KaXaoro nepuoaa BblAEpXKM COo-
OTBETCTBOBAJ10 YA/IMHEHWIO, NoslydeHHoMY Ha nposoge npu 30 %. 50 %. 70 % n 85 % RTS cOOTBETCTBEHHO.

B.8 KpuBble «ycunue-gedopmauuns»

KpuByto «ycunune-gechopmaums» noayyatoT, NPoYepTUB CrNXEHHYIO KpuBylo yepe3 Toukn 30 MuH v 1 4 npu
Harpy3kax 30 %. 50 %. 70 % u 85% RTS. [151 NONyYeHNs XapaKTepUCTUYECKO KPUBOW YCTPAHSIIOT C HWXKHETO KOHLA
BNUAHWE NM060ro 0cnabneHns HaTsKEHNs, KOTOPOE MOXET BbI3bIBATLCA BbITSXKON atoOMUHUSA, NPOUCXOASALLEN B KOHLe-
BbIX 3aKMMax. KOppeKTUpYHT KpKBYH, YTOObI OHa NMpoxoAua vyepes HofMb. 3akasuuky (noTpebuTento) npesocTasnsfoT
OJHOBPEMEHHO XapaKTepUCTUYECKYID KPUBYIO «ycunne-gedopmanmsa» 1 nabopaTopHble KpuBble.
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Mpunoxexne C
(o6sA3aTenbHoe)

HomMuHanbHasi Macca cMasku NpoBoAOB,
CKPYYEHHbIX 13 NPOIMPOBaHHbIX NPOBOJIOK

Mpy NpUMEHeHUN CMa3kn B HEM30IMPOBaHHbLIX NPoBOAax Tuna AXF/SXy A5 yMEHbLUEHWS prUcka Koppo3un Macca
CMa3ku MOXeT 6bITb onpejesnieHa crefyoLmm cnocobom, NpMBeAeHHOM B HACTOALLEM NPUNOXKEHNN.

MockonbKy HeKoTOpble MPOBOAA UMET NPOUIMPOBaHHbIE MPOBOJIOKM, MEXAY KOTOPbIMU OCTAlOTCS OYeHb Ma-
fble MyCTOTbl, TO AN pacyeTa Maccbl CMasky, HeO6X0AMMO paccMaTpyBaTh TOLKO MYCTOTbI, UMEIOLMECH B CEPAEYUHM-
KE U3 KPYr/1bIX MPOBOJIOK.

MpeAnonoxus, 4To cMaska NOSIHOCTLIO 3amnosHAET NYCTOThI MeXAy NPOBOSIOKaMM CEepAeYHMKa, 06beM CMaskv B
N06OM I0BMBE MOXHO BbIYUC/IUTBL NO crieaytollein oopmyne (cm. Tabnuyy C.1):

K,~( «M

roe Dg — HapyXHblii gunameTp noBuBa. MM:
0, — BHYTPEHHWIT AMaMeTp MnoBuBa. MM;

d — AvameTp WM 3KBMBAIEHTHbIN AYaMeTp NPOBOJIOK MOBMBA. MM;
M — YMC/I0 NPOBOJIOK NOBMBA;
Vg — 06beM cMa3ku nosvBa.
[N NPOBOAOB, MMEIOLLMX HECKO/bKO MOBMBOB. 06LLAasi Macca CMaski MOXET 6biTb MOJlydeHa CIOKEHNEM 3Haude-
HUIA, NOYYEHHbIX A1 KaKAO0rOo NoBMBa.
MpuWHSB, YTO CyLIECTBYET reoMeTpuyeckas 3aBUCMMOCTb Mex/y BCemu napameTpamu ypasHeHust (C.1), MOXHO
BbIPa3nTh O6LLYI0 Maccy CMaski B NPOBOAE CEAYIOLLMM OTHOLIEHUEM;

M =Kc?a, €2

roe K — KO3(PAUUMEHT, KOTOPbIN 3aBUCUT OT CKPYTKM NPOBOAA, NJIOTHOCTM CMaskn M OT Koa(huLmeHTa 3anosiHe-
HWA (MPOLLEHTHOE OTHOLLEHME OT TEOPETUYECKOTO 06EMA);

da — gvameTp NpPOBOJIOKY CEPAEUHMKA, MM;
Mg — mMacca cmasku, Kr/km.

3HauveHnss K npvBegeHbl B Tabnmue C.1 npu naoTHocT cmasku 0.87 r/cm’ 1 npu KoaduumeHTe 3anonHeHus
0.7.

Ta6nwunya Cl— KoadphuumeHT K 415 Macchbl CMasku

CKpyTKa (CTa/IbHOM CepAEUHUK CO CMasKoiA)

AOMUHIA Crasib (4MCcro NpoBOSIOK)
1 —
[nsa no6oro ymcna noBvMBOB
7 0.30
19 0.46
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Mpunoxexve D
(cnpaBouyHoe)

PekomeHayemble pasMepbl M Tabnuubl NapaMeTpoB NPOBOAOB

D.1 O6wue 3ameyaHus

B HacToseM npuioXeHnn npuBeAeHbl NpUMepbl KOHCTPYKLUMIA NPOBOAOB. [111 HOBbIX pa3paboTok pekomeHAayeT-
cA BblbMpaTb pasmepbl U NapameTpbl NPOBOAOB, NPUBEAEHHbIE B HACTOSLLEM NpuoXeHuu. MpoBoa C HapyXHbIMW
AnameTpamy 1 MexaHU4yeckuMmn napameTpamu, nprBefeHHble B HACTOSLWEM cTaHAapTe, npefHasHadveHsl 419 Bblbopa
NPOBOAOB NPW 3aMeHe CYLLECTBYIOLMX BO3AYLUHBIX NIMHWIA aHaNorMyHbIX KOHCTPYKUMIA. 10 cornacoBaHuio Mexay W3ro-
TOBUTENIEM W 3aKa3unMKoM (MoTpebuTenem) MOryT ObiTb NPEef/IOXKeHbl U PAaCCMOTPEHbI Apyrve pasmepbl U napameTpsl,
HBMpMBEAEHHbIE B HACTOALLEM CTaHAapTe: npy 3TOM napameTpbl NPOBOAOB [O/KHbI COOTBETCTBOBATH TPebOBaHWAM
HacTosiLLero cTaHgapTa.

LindhpoBoii kog B 0603HaveHMn nposoga (Hanpumep. 500 B 500-A2F-28) 0603Ha4aeT ceyeHne, aKBUBASIEHTHOE
asTloMuHMO Tuna Al.

Mposoga, metoLwye oANHaKOBbIA LMMPOBOI KOA. MMEIOT OAUHAKOBOE 3/1EKTPUYECKOE CONPOTUBEHNE NOCTOSH-
HOMY TOKYy HEe3aBMCMMO OT UX TUNa, 0603HaYeHNst UM cKpyTku. MoaToMy npegnaraemble pa3mepbl NPOBOAOB obecneun-
BatOT YA06HbIV BbIGOP ONTUMA/ILHOTO Tuna NpPoBOAa MO YCTAHOB/EHHOW BCMeACTBUE WCCNEefOBaHWA CeTn yaenbHOW
npoOBOAYMOCTM (MW AONYCTUMON CUne Toka).

Mpu 3ameHe NPOBOAOB CYLLECTBYIOWMX NMHUIA cneayeT obpallaTe BHUMaHWEe Ha TOT hakT, uTo gonycTumas cuna
TOKa MOXET BbITb TaKOW Xe. HO NPU YMEHbLUIEHHOW NAoLWwaan TENI0BOro N3yyeHums.

D.2 PacuyeT napameTpoB NPOBOJOB

B 0603HaueHne NpoBofa BXOAAT LMPOBOI kog. 0603HAYeHMe MaTepuana v YUC/O, yKasbiBaloliee HapyXHbIi
anamerp.

Mpumepsbl
1500-A1F-262.
2 505/65- A1F/S1B-281.

Vcxoas M3 aTuX AaHHbIX MOTYT 6biTb ONpeAesieHbl 1 BCe napaMeTpbl MPOBOAOB, MPY 3TOM KaXgoe noslyyeHHoe
3HaYeHne OKPYrAaoT A0 YMcna 3Havalmx Ludp, COOTBETCTBYHIOLLEro TPe60BaHNAM HACTOSLLEro cTaHAapTa.
D.2.1 Obuiee ceyeHre alOMUHNEBBLIX MPOBOIOK a3

O6bLee ceyeHne aloMUHNEBBIX MPOBO/IOK Aa B MUIMMETPAX B KBaapare:

yAensHoe conpoTtusneHve AxF
A.a unorPoBO KOO - .
yfienbHoe conpoTusieHne Al

OTO ceyeHne OKpYrAsT 40 Tpex 3Havawmx undp ANs8 NpoBoAoB ceveHnem MeHee 1000 MM* 1 yeTbipex umdp —
ON5 NPOBOAOB ceveHneM 6onee 1000 mm*.

D.2.2 SKBMBaNEHTHbI gnameTp KpYribiX aloMUHUEBBLIX NPOBO/IOK da
OKBMBAJIEHTHbI AaMETP KPYT/ibiX a/toMUHUEBbLIX NPOBO/IOK da B MUIIMMETpax:

[0}
S

NCN0 alOMUHUEBLIX NPOBO/IOK) )]
D.2.3 iInameTp NpoOBOJIOK cepAeyHuka da

B noBmBax 13 KpyribIx NPOBOMIOK OAHOTO AyameTpa YMCI0 NPOBOIOK YBENNUMBAKOT HAa 6 OT OAHOr0 NOBMBA K ApY-
romy. Moatomy ecnv Bce NOBUBbLI NMPOBOAA MMEIOT MPOBOJIOKM OAHOrO AnameTpa, obLiee Yncnio NpoBOJIOK COCTaBAET:
1.7.19urT. a.

[lnameTp NpoBO/IOK cepAeyHuka da B MUIIMMeTpax:

K4- ytuncno MPOBOJIOK CepaeyHIKa) r -
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3agaHHasn nnowags cepaeyHmka [ -, MUHUMasbHbI 1 MakCUMastbHbI pasmepbl NPoBosiok No MK 60104 n M3K
60889 6yayr onpeaensTb YACIO NPOBOJIOK B CEPAEYHMKE.

D.2.4 AnameTp nposoga O

HapyXHblii AMameTp NpoBoja COOTBETCTBYET Noc/eAHEMY UMCy B 0603HAYEHUM NPOBOAA.

D.2.5 lnHeliHaa macca Mr

MonepeyHble cevyeHns CTaslbHbIX Y aSIlOMUHMEBBIX NMPOBOJIOK YMHOXAOT Ha 3Ha4YeHns nnotHocTy npu 20 *C: 2.70
Kr/amM5415 NpoBonoK Tmna AxF nnv Trna Ax u 7.78 kr/gm541a NpoBonok tuna Syz.

PesynbTar yBennuvBalT B COOTBETCTBMM C HOPMamu, NpUBEAEHHbIMY B Tabnuue 2 HacTosALLero ctaHgapra ans
yyeTa cnmpasibHOl (POPMbI NPOBO/OK.

3HauyeHne IMHENHON Maccbl M C OKPYrAAKT 40 NEPBOro 3Haka nocse 3ansaTou.

D.2.6 YcTaHOB/IEHHaA pa3pbiBHAA NPOYHOCTbL NPU pactsxeHun RTS

RTS onpegensioT no 5.8 1 OKpyrnsioT 40 BTOPOro 3Haka nocse 3ansToi.

D.2.7 3nekTpnyeckoe conpoTUB/IEHNE NOCTOAHHOMY TOKY

DnekTpuyeckoe CONpoTMB/IEHNE NOCTOSHHOMY TOKY MpPOBOAa ONpefensioT U3 3/1eKTPUMYECKOro COMpoTMBIEHUS
a/IlOMUHNEBOI YacT NPOBOAA C yHEeTOM HOPM YBE/IMYEHNS B COOTBETCTBUM C Tab/mueit 2 HacTosLero ctaHgapra. 1o
3HaYeHne NpPeAcTaBAsAT € YeTbIPbMA 3HaKamy nocne 3ansaTow.

Ta6bnunuya D1 — MapameTpbl HEKOTOPbLIX NPOBOAOB Tuna ALF

Lindpposoii CeueHue. [Lvametp. JinHeiHan Hﬂ“;g:sgz::ﬂ Snemp::;iz(:ngiﬂr;’piv&BneHme
KoA mva w macea, ki M1 pacTsHkeHnn. KA npu Temneparype 20 'C. Owim
100 100 12.16 275 175 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 3111 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

MpumeuvyaHne — KoahduLMeEHT CKPYTKM MOXET MMETb HebosbLune oTimumns ot MIK 61089” .

M3K 61089 «[poBoga 151 BO3AYLUHbIX JIMHUIA 3MeKTponepesayn, CKpyyeHHble U3 Kpyr/ibiX MPOBOIOK KOH-
LeHTPUYECKMM NOBMBaMU».
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Ta6bnuya D.2— MNapameTpbl npoogos Tuna A1F/S1A

CranbHas . 3nekTpuyeckoe
NunHeiinas macca, Kr/km
npoBosoka HomuHanbHas conpoTuBneHne
LinchpoBsoii CeueHue.
, nposogja. npu TOKy
Kop, MM
AvameTp, MM . pacTsaxeHuu. npu
Yucno AnomMuHnii Cransb Bcero
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 7 225 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 24.1 1026 377 1403 114.0 0.0777
400/52 400.0 7 3.07 25.1 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 153.0 0.0571
593/77 593.5 7 3,74 31.2 1646 602 2248 185.0 0,0488
622/153 622.5 19 3.20 34.0 1834 1198 3032 276.0 0.0437
710/114 710.0 19 2.76 34.1 1976 894 2870 246.0 0.0410

731/77 731.5 19 227 34.0 2032 603 2635 210.0 0.0367
800/128 800.0 19 2.93 36.2 2226 1007 3233 275,0 0.0363

90274 901.9 19 2.22 36,1 2518 579 3097 235.0 0.0323
975/167 974.9 19 3.34 40.6 2728 1308 4036 345.0 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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Mpunoxexne OA
(cnpaBouHoe)

CBe/fleHVs1 0 COOTBETCTBUMN CChIJTIOUHbIX MEXAYyHAPOAHbIX CTaHAApPTOB
CCbI/IOYHbIM HalMOHa/IbHbIM CTaHAapTam Poccuiickoit degepauun

Tabnunuya JAL

O603HaYEHME CChINIOYHOTO MEXAYHAPOJHOTO CTeneHb O603HauYeHNe U HauMeHoBaHue
CTaHpgapTa cooTBeTCTBUA COOTBETCTBYK U €ro HayuMoHanbHOro ctaHgaprta

M3K 60050-466:1990 — :
M3K 60104: 1987 —
M3K 60888:1987 —
M3K 60889:1987 —
M3K 61089:1991 —
M3K 61232:1993 —
M3K 61395:1998 —

* COOTBETCTBYIOLLWMI HALMOHA/bHBIN CTAHAAPT OTCYTCTBYET. [0 €0 YTBEPXKAEHUSI PEKOMEH/YETCS UCMO/b30-

BaTb NepPeBOA, Ha PYCCKWIA SA3blK JAHHOTO MeXAyHapoAHOro ctaHaapTa. MNepeBof AaHHONO MeXAyHapo4HOro craH-
napta Haxogutcs B OAO «BHUNKM».
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