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TOCYTAPCTBEHHBI1 CTAHJIAPT POCCUHUCKOHN ®EJEPAIIUU

3A3BEMJIEHMS ITEPEHOCHBIE JJI DJJEKTPOYCTAHOBOK
O0mue TexHHYeCKHe yCJIOBHS

Portable earthing connections.
General specifications

Jlata seegenns 2003—01—01

1 Ob6aacTp npuMeHeHns

Hactosimuii craHgapT pacrpocTpaHsieTCss Ha TEpeHOCHbIE 3a3eMJICHUSI, NIPUMEHsIEMbIEe B Ka4eCTBE
OCHOBHBIX CPEICTB 3alIUTHl OT MOPaXKeHUS IEKTPUISCKUM TOKOM Ha BOZMYITHBIX JIMHHIX 3JIEKTPOIIepe-
nmaum (manee — BJI) u B pacpenenuTeabHBIX yCTpoicTBax (majnee — PY) mocTossHHOTO 1 mepeMeHHOTro ToKa
MPOMBIIIUIEHHON 4YacToThl HampsikeHuem oT 0,4 no 1150 xB BKItouMTe bHO, W yCTaHABIMBaeT OOlIVe
TeXHUIECKHNE TPeOOBAHUS K TTEPEHOCHBIM 3a3¢MJICHUSIM M METOMBI MX MCITHITAaHMIA.

HacTtosimuii cranmapT He pacrpoCTpaHsIeTCsl Ha MEPEeHOCHbIE 3a3eMJICHUST T TEPEIBMKHBIX J1abo-
paTopwii, Tpy30MOIBEMHBIX MEXaHU3MOB, TPAHCITOPTHBIX CPEICTB, COOPYKEHUM, 3MaHNi U IPYroro odbopy-
JIOBaHUSI.

IlepeHocHbIe 3a3eMyIeHUS IpeaHA3HAYEHBI IS 3alIAThI pa0OTAIOIMX Ha OTKIIOYEHHBIX yuyacTKax BJI
u PY npu HenpenycMOTpEHHOM MOSIBJIEHUMM Ha 3TUX YY4acTKax BHICOKOTO MM HaBEIEHHOI'O HaIpsKeHUs .

KimMmatuyeckoe ncnoianenue Y kareropuu 1.1 mo 'OCT 15150.

2 HopmaTuBHBIE€ CCHLIKH

B Hacrosiiem ctaHaapTe MCIOJb30BaHbI CChIIKM Ha CIEAYIOLe CTaHAAPThI:

I'OCT 9.301—86 EnunHast cucTema 3alliThl OT KOPPO3UM U cTapeHMs . [1OKphITHS MeTallInuecKue 1
HeMeTaJllInyeckue HeopraHuyeckue. Oouime TpedoBaHMS

I'OCT 9.302—88 (MCO 1463—82, NCO 2064—80, NUCO 2106—82, UCO 2128—76, UCO 2177—85,
HNCO 2178—82, UCO 2360—82, UCO 2361—82, UCO 2819—80, MCO 3497—76, NCO 3543—81, UCO
3613—80, UCO 3882—86, MCO 3892—80, MCO 4516—80, UCO 4518—80, MCO 4522-1—85, UCO
4522-2—85, UCO 4524-1—85, UCO 4524-3—85, UCO 4524-5—85, UCO 8401—86) Emunas cuctema
3alUThl OT KOppo3uu U crapeHus. [ToKpbITUS MeTauIMyeckue M HeMeTAIMYeCKUe HeopraHuyecKue.
MeToabsl KOHTPOJISI

I'OCT 12.2.007.0—75 Cucrema crangapToB 0e30IacHOCTU Tpyaa. M3menus 37eKTPOTEXHUYECKHUE.
OO1ue TpeboBaHUsI O€30IIaCHOCTU

T'OCT 12.4.011—89 Cucrema cranmaptoB Oe3omacHocTd Tpyaa. CpencTtBa 3alllMThl pabOTaIOIIMX.
OoO1ue TpeboBaHMs M KilaccubuKaus

I'OCT 14192—96 MapkupoBKa Ipy30B

I'OCT 15150—69 Maiuussbl, IpuOOpPHI U APYrHie TEXHUYECKUE U3aeausl. VICIonHe s 4151 pa3InIHbIX
KIMMaTUIECKUX paiioHOB. Kareropum, ycioBHsI KCIUIyaTallid, XpaHEHUsI U TPAHCIIOPTUPOBAHUS B YaCTH
BO3IENCTBUST KIMMaTUYeCKUX (haKTOPOB BHELIHEH Cpebl

I'OCT 17441—84 CoemnHeHUsI KOHTAKTHBIE 3jIeKTprUUYecKue. IIpueMKa u MeToabl MCIbITaHWI

I'OCT 18620—86 W3menus ameKTpoTeXHUYECKKE. MapKUpOBKa

TOCT 20494—2001 IIItaHru W30JUpPYIOIIME OMEPATUBHbIE W IUTAHTA TEPEHOCHBIX 3a3eMJIEHUM.
OO011IMe TEeXHUYECKUE YCIOBUS

N3nanue odunmanbHoe
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I'OCT 22483—77 2Kuibl TOKOIPOBOAMIIME MEOHbIE M aJlOMHHUEBEIE IS Kabejeil, IpoOBOAOB U
1mHypoB. OCHOBHbIE MapaMeTpbl. TexHuyecKue TpedoBaHUs

I'OCT 23216—78 Wszmenus s1eKTpoTeXHUYecKue. XpaHEHUE, TPaHCIOPTUPOBAaHWE, BpeMeHHas
aHTUKOPPO3MIiHAs 3alumTa, yrakoBka. Oo1ue TpeOOBaHUS U METOAbBI MCIIBITAHUI

MBK 724—821 PyKoBOICTBO MO YCTAHOBJIEHMIO MPEAETbHBIX TEMITEPATYP Kabelell Ha HalpspKeHUe
0,6/1 kB npy KOPOTKOM 3aMBIKAaHUU

3 Onpenenenns

B Hacrog1eM cTanmapTe MPUMEHSIOT CIEAYIONIMEe TEPMUHBI ¢ COOTBETCTBYIOIIUMU OIpeAe/ICHUSIMMU:

NMepeHoCHoe 3a3eMiieHHe: YCTPOMCTBO, COCTOsIIEe M3 TOKOMPOBOISIIEH YaCTU, KOHTAKTHON YacTy U
U30JUpYyIolIeii yacTu (OAHOM UM HECKOJIBKUX) C PYKOSITKOM U TIpeAHa3HaYeHHOE AJIs1 3alIUThI paO0TaIOLIUX
Ha OTKJIIOYeHHBIX yyactkax BJI u PY mpu HempeaycMOTpeHHOM MOSBICHUM HA 3THUX y4acTKaxX BHEICOKOTO
WM HaBeJEHHOTO HaIpSIKeHUs.

TepMHYECKH CTOiKOe mepeHocHoe 3a3emiieHne: [lepeHOoCHOE 3a3eMIIeHHME, KOTOPOE TP TPOTeKAHUH
YCTaHOBUBILIETOCS] TOKA KOPOTKOTO 3aMbIKaHUSI B TEUEHUE OIpeAeIeHHOTO TTepruoaa BpeMeHU (CM. TaOJUIIbI
A.1, A.2) He pa3pylaeTcs.

3JIEKTPOJIMHAMHYECKH CTOMKOe MepeHocHoe 3a3emieHme: [lepeHocHOe 3a3eMileHUE, KOTOPOE BEHIIEp-
JKUBaeT 3JeKTPOAMHAMUYECKOe BO3AeiCTBUE (yIapHbIi TOK) (cM. Tabauibl A.3, A.4) B TedeHUE MEPBOTO
nojiyrnepuoaa 6e3 MexaHM4YeCKUX pa3pylleHU U 6e3 cpbiBa ¢ TOKOBEAYIINX YacTeil.

4 Knaccudukanus

4.1 Ilepenocnsble 3a3emiieHns1 B cooTBeTcTBUU ¢ ['OCT 12.4.011 oTHOCHAT:
IO XapakTepy MPpUMEHEHUSI — K CPeACTBaM KOJUIEKTUBHON 3alllUTHI;
- MO HA3HAYEHUIO — K KJIACCY CPEACTB 3ALUUTHI OT MOPAXKEHUS INEKTPUUECKUM TOKOM.
4.2 Tlo Ha3HAYEHUIO MEePEeHOCHBIE 3a3eMJICHUS MOApa3aessIoT Ha:
npeaHa3HayeHHbIe 11 padboT Ha BJI;

- IIpemHa3HadYeHHbIE 1J11 padbot B PY.

4.3 TlepenocHble 3a3zemiienus mig BJI HanpsokenueM 1o 1 KB BBINTycKamT ¢ MSATHIO HEChbeMHBIMU
IITAHTAMMU.

4.4 Tlepenocnsble 3azemiuenus mist BJI nanpsokenuem no 10 kB BeimyckaroT B Tpex(a3HOM HMCIIOIHE-
HUU CO CbEMHBIMU U HEChEMHBIMU ILTAHTAMMU.

4.5 TlepenocnHble 3a3emsieHus it BJI nanpsokenmem 35—220 kB BeImyckalor B TpexdasHoM M
OMHO(A3ZHOM HCITOJTHEHUSIX CO CheMHBIMM U HEChEMHBIMU IIITAHTAMMU.

4.6 IlepenocHnle 3asemiieHus mig BJI mHampsckenuem 330—1150 kB BhIyckaloT B ogHO(MA3HOM
HUCIIOJTHEHUM CO Ch€MHBIMU U HECheMHBIMU IITAHTAMMU.

4.7 IlepenocHble 3azemiieHus mjis1 PY Hanpsokenuem mo 1 KB BbIMycKaloT ¢ OOHOM CheMHOM WM
TpeMsl HECheMHbIMU 1ITAHTaAMU.

4.8 Tlepenocnsble 3a3emienus mist PY nanpsckenueMm 10—220 kB BBITyCKaroT TOJBKO B TpeXda3zHoM
HUCIIOJTHEHUM CO Ch€MHBIMU U HEChEMHBIMU IITAHTAMMU.

4.9 Tlo KOHCTPYKTHBHBLIM IIpU3HAKAM IIEPEHOCHbBIEC 3a3¢MJIEHUSI MOTYT OBITh IITAHTOBLIMU, IIITAHTO-
BBIMU C METAJUIMYECKUMU 3BEHBIMU U OECIITAHTOBLIMH.

4.9.1 B cocraB LITaHTOBOTO MEPEHOCHOTO 3a3€MJIEHUST BXOSIT:

- UM30JIMPYIOLLASl YAaCTh, BHIMOJHEHHAS B BUIE IITAHTU U3 JUDJIEKTPUUECKOro MaTepuana (OIHON WIu
HECKOJIbKUX) C PYKOSITKOM;

- TOKOIPOBOJSIIAS YaCTh, IPEeACTaBIsAIOIIAs CO00i1 TMOKUI TTPOBOJ;

- KOHTaKTHasl 4acTb, MpeACTaBIsIoNiast codoi (ra3Hble 3aKMMbl, HAKOHEUHUKU U CTPYOLIMHBI.

4.9.2 B cocTaB LITaHTOBOTO MEPEHOCHOIO 3a3eMJICHUSI ¢ METAITINYECKUMHU 3BEHbSIMU BXOJSIT:

- TOKOIIPOBOJSIIAS YACTh, MPEACTABIISIONIAs COOOM IITAHTY C METAJUTMYECKUMU 3BEHbSIMU, JICKTPU-
YeCKM COECIUHEHHYIO C THOKMM IIPOBOIOM;

- M30JINPYIOLIAs YacTh, BBHIMIOJHEHHAS B BUAC MMAJEKTPUUYECKOM IITAHTU C PYKOSITKOM, Pa3beMHO
WX Hepa3beMHO CBSI3AaHHOM C TOKOITPOBOSILEH YacThio, U MOAAEPKUBAIOILIMM U U30JIUPYIOLIUM (dajlaMu;

- KOHTaKTHasl 4acCTb, BHIMOJHEHHAs! B BUIE 3aKMMa, KOHCTPYKTUBHO CBSI3aHHOTO C METaJUIMYECKUM
3B€HOM LUTAHTHU, U CTPYOLIMHBI HA KOHIIE MPOBOAA.

b Crangaptel MOK — Bo BHUMKMU T'occranmapra Poccum.
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4.9.3 B cocTaB 0eclITaHTOBOTO TIEPEHOCHOTO 3a3€MJIEHUS BXOMST:

- TOKOMNPOBOJIIAS YaCTh, MPEACTaBIsIONIas CO00 TMOKUIA TPOBOT;

- KOHTaKTHas 4acTb, MpeACTaBsiiolias coooii (hazHble 3aKUMbI C (PUKCATOPOM MOJIOXKEHUS U CTPYOLIHY;

- M30JMpPYIOLIAsl YacThb BBITIOJHEHHAs B BUJIE U30JUPYIOIIMX TMOKUX 3JIEMEHTOB (MOIAePKUBAIOIIETO
¢ana u yrnpapngioliiero dana).

5 OcHoBHBbIE MapaMeTpbl U pPa3Mepbl

5.1 OcHOBHbIE TapaMeTPbl ¥ pa3MePhI IITAHTOBBIX, ILITAHTOBBIX C METALTMYECKUMU 3BEHbSIMU, O€CIITaH-
TOBBIX TMEPEHOCHBIX 3a3eMJIEHUM OgHOMa3HOrO U Tpex(a3HOro MCHOJHEHUN C CeYeHUeM 3a3eMJISIOLIETO
MPOBOJA U3 CTAHAAPTHOIO psida oT 16 1o 120 MM2 IOJDKHBI COOTBETCTBOBATh YKA3aHHBIM B Tabauuax 1 u 2.

5.2 MuHuMaNbHblE pa3Mepbl IITAHT TEPEHOCHBIX 3a3eMJIEHUW JOJDKHBI COOTBETCTBOBAThb
T'OCT 20494.

6 OOmme TexHHYECKHE TPEOOBAHUS

6.1 XapakrepucTHKHN (CBOCTBA)
6.1.1 TpeGoBaHus Ha3HAYECHUS

Ta6nuua l — OcHOBHBIE MapaMeTpbl U pa3Mepbl MEPEHOCHBIX 3a3eMyieHult it PY

HanmeHoBanue mokasateist 3HauyeHUe ITOKa3aTest

HomuHnanbHoe HanpsikeHue, KB 1 10 ‘ 35 110 220

TpexdasHble IITaHTOBBIE

CeyeHue 3a3eMIISIOLIETO ITPOBOAA, MM2 N3 cranmaptHOTro psima ot 16 mo 120
JnuHa mpoBona MexXmy ha3HbIMM 3aKU -

MaMH, M, HEe MeHee 0,4 1,25 2,5 3,5 7,0
JnuHa 3a3eMIISIIONIETO CIycKa, M, He

MeHee 2,0 2,5 7,0 10,0 10,0
Ywucno mraHr, miT. 3 1 1 1 1

Ta6nauma 2 — OCHOBHBIE IMTApaMeTPhl U pa3Mepbl IIEPEHOCHBIX 3a3eMieHMiA mist BJI

HanmeHoBanue mokasaTest 3HavyeHHe IToKa3aTess

HomunansHoe Hampsi-| 35 | 110 | 220 1 10 35 | 110 | 220 {110—|330—]| 750 | 1150 | 750 | 1150
XeHue, KB 220 | 500

OnHodaszHbie TpexdazHbie OnHodaszHbie

CeueHue 3a3eMJISIIOLIE-
ro IpoBOJAa, MM?> W3 cranmaptHoro psiga ot 16 mo 120

JlnvHa mpoBoaa MeXTy
(asHBIMM 3aKUMaMH, M,
HEe MeHee — — — | 08| 1,6 | 45|60 90| — — — — — —

JnuHa 3a3eMIISIOLLIETO
crycka, M, HE MeHee 12,0 12,0 15,0 9,0 | 10,0 | 12,0 {12,0| 15,0 2,0 | 3,0 | 3,0 | 3,0 | 8,0 | 10,0
IIITanroBele ¢ Metan- | becmrran-
IIITanroBbIE JINYECKVMU 3BEHBSIMU TOBbIE

Ywucao mTaHr, mT. 1 1 1 5 1 3 3 3 1 1 1 1 — —
uiu 3

Yucao MeTauIMYecKux
3BEHbEB IITAHTH, IIT — — — — — — — — 2 2 3 4 — —

JTvHA  YIIpaBIISIOIIETO
(ana, M, He MeHee — — — — — — — — — — 110,01 12,0 10,0 | 12,0

JnuHa nojnepxuBaio-
mero ¢ana, M, He MeHee — — — — — — — — — — — — (10,0 12,0
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6.1.1.1 IlepeHoCHBIC 3a3eMJIEHUSI TIPMMEHSIIOT Ha OTKIIOYEHHBIX 4acTsaX PY M Ha OTKIIIOUEHHBIX
yuactkax BJI nanpsokenuem 0,4—1150 xB.

6.1.1.2 KoHCTpyKIIMs TIepeHOCHBIX 3a3eMJICHUI MOJDKHA obOecIeurBaTh YIOOHOE MX HAJIOXKEHHE Ha
TOKOBEIYIIHNE YACTH 3JIEKTPOYCTAHOBOK 2JIEKTPOCTAHIINIA M MIOACTAHIINI, a TaKKe Ha TipoBoaa BJI ceyeHnem
ot 6 10 600 MM2 1 CHSITHE MX C YKa3aHHBIX YacTeN 1 ITPOBOIOB.

6.1.1.3 TlepeHOCHBIE 3a3eMJIEHUST TOKHBI COOTBETCTBOBATH TPEOOBAHMSIM HACTOSILIETO CTaHAAPTA,
TI'OCT 20494 n KOMILJIEKTOB KOHCTPYKTOPCKUX TOKYMEHTOB, YTBEPXKICHHBIX B YCTAHOBJICHHOM TOPSIIKE.

6.1.2 TpeGoBaHUS CTOMKOCTH K BHEIIHUM BO3IENCTBUAM M XKUBYYECTH

6.1.2.1 TlepeHOCHBIE 3a3eMIIEHUS MpeAHA3HAYSHBI 1T SKCIUTyaTallii B TUAara3oHe TeMITepaTyp OK-
pyxarolieil cpeabl oT MUHYC 45 1o 1mmoc 45 °C 1 OTHOCUTENIbHOM BIAXXKHOCTH Bo3ayxa 80 % mpu temrmepa-
type 20 °C.

6.1.2.2 3nayeHne mpormba INTAHTH MMEPEHOCHBIX 3a3eMJIEHMI HE JOJDKHO MpeBbiarh: 10 % — mis
IITaHT, pacCCUUTAaHHBIX Ha HanpspkeHue 10 220 kB, u 20 % —u1s 1mraHr, pacCYMTaHHBIX Ha 00Jiee BHICOKOE
HanpspkeHue. [Iporu6 usmepsior moja AeicTBUEM COOCTBEHHON Macchl MITaHTM. OcTajbHble TEXHUUYECKE
TpebOBaHUI M METOAbLI KOHTPOJIsT ITaHT — 1mo TOCT 20494.

6.1.2.3 Ilpu uCHIBITAHUSX HA TEPMUYECKYIO CTOMKOCTb TOKOITPOBOISIIME YACTH TTIEPSHOCHBIX 3a3¢M-
JICHWIA JTOJKHBI BBIAEPXKMBATh TOKM KOPOTKOIO 3aMblKaHus (gajee — K3), 3HaueHMsT KOTOPHIX B 3aBUCH-
MOCTH OT CEYEHMSI U MaTepuraja MPOBOAHMKA JOJIKHBI COOTBETCTBOBATH 3HAYEHMSIM, YKA3aHHBIM B TaOIMLIAX
A.luA2.

6.1.2.4 Ilpy MCHBITAHUSIX Ha 3JMEKTPOIMHAMUYECKYIO CTOMKOCTh TOKOIIPOBOISIINE YaCTH MEePEHOC-
HBIX 3a3¢MJICHWI TOJDKHBI BBIIEPXKHMBATh TOKM K3, 3HaUeHUS KOTOPHIX B 3aBUCUMOCTH OT CEUEHUS U
MaTepraa IPOBOJHUKA TOJKHEI COOTBETCTBOBATh 3HAYCHMSIM, YKa3aHHBIM B TaOmuuax A.3 u A.4.

6.1.2.5 DaekTpUYECKNM MCITBITAHUSAM ITOIBEPTraloT M30JMPYIOLINAE INTAHTHA 3a3€MJIEHUIA C METAJIIM -
YEeCKMMU 3BEHbSIMU U U30JIMPYIOIINE TMOKME 3JIEMEHTHI OECIITAHTOBBIX 3a3eMiieHu. M3onmpyroniue ruo-
KHMe DdJIeMeHTHl OecmiTaHTOBBIX 3asemiieHnit misg BJI mHanpsckenmem 500, 750 m 1150 xB  moimkHBI
BBIIEPKMBATh COOTBETCTBEHHO ITOBHILICHHOE HaIlpskeHMe ImpoMbiieHHo# yactotel 100, 150 u 200 kB B
TeueHre 5 MuH. TpeboBaHMA K 37eKTpudeckKuM ucnbiTaHusaM mTaHnr — o ['OCT 20494. Dnexrpuyeckue
WCTBbITAHUS AUDJIEKTPUUECKHUX IITAHT IITAHTOBBIX 3a3€MJICHUI HE MPOBOJIST.

6.1.2.6 ToxkormpoBomsilas 4acTh, MPEACTABISIONIAs COOOM IITAHTY C METAJUIMYECKUMU 3BEHBSIMMU,
MPOBOJIOM U 3aXKMMOM, JOJDKHA BBIAEPXUBATh TOKM TEPMUYECKON M 3JIEKTPOJMHAMUYECKON CTOMKOCTH,
COOTBETCTBYIOIINE CEYCHUIO ITPOBO/A.

6.1.3 TpebGoBaHUST SKOHOMHOTO MCITOJIb30BAHUSI CHIPHSI M MaTepUaJIOB

6.1.3.1 3azemusiomuii MMpoBoJ (majee — IMPOBOI) MOJDKEH OBITh HOPMAaJbHOM WJIM ITOBBIIICHHOM
creneHu rubkocty (He Huke kiuacca 3 mo 'OCT 22483). IIpoBoa MoxXeT ObITh HEM3OJUPOBAHHBIM WU
WMETh MTPO3pavyHyl0 000JIOUKY, 00ECIeUunBaolyl0 BU3yalbHOEe HAOMIOACHUE 3a LIEJTOCTHOCTBIO XKUJI.

6.1.3.2 Ceuenne npoBoaa BEIOMPAIOT M3 CTAaHAAPTHOTO psiga oT 16 mo 120 mm2,

6.1.4 KOHCTpPYKTMBHBIE TpeOOBAHMSI

6.1.4.1 Merammnyeckue aeTaan 3a3eMJIEHUI (KpOMe ITPOBOJA) JOJIKHBI OBITH M3TOTOBJIEHBI U3 KOP-
PO3MOHHO-CTOMKOIO MaTepuajia WIM JOJKHBI UMeTh aHTUKOppo3uitHoe nokpsitre mo 'OCT 9.301.

6.1.4.2 TI'mGKuit IPOBOJ, JOJKEH OBITh IPUCOEINHEH K 3a3KMMY HEIOCPEACTBEHHO OOJITAMU, C TTOMO-
IIbIO THE3IOBOTO COETUHEHMST, MPYXKMMHOM TUIACTUHBI WJIM Ha/Ie>KHO ONPECCOBAaHHOTO HaKOHeYHUKa. [1pu
5TOM 3HAYeHUE BJIEKTPUUYECKOTO COIPOTHUBIICHUS COCHMHEHUS TMPOBOI — CTPYOIIMHA IOJDKHO OBITH HE
6osee 600 MKOM.

6.1.4.3 M3onupyrolye 4acTH MEPEHOCHBIX 3a3eMJIEHMI MOTYT COCTOSITh M3 HECKOJBKMX 3BEHLEB,
M3TOTOBJICHHBIX U3 TUAJIEKTPUIECKOro MaTepraia. KOHCTpYKIIMS ITaHT TOJDKHA TIPEIOTBpalIlaTh IoImaaa-
HUE BHYTPb BJIard U NbuiM. 7151 coeauHEeHUs] 3BEHbEB MEXIy COOOl MOIYT ObITh MPUMEHEHBI AeTaju,
M3TOTOBJICHHBIE M3 3JICKTPON3OJIIIIMOHHOTO MaTepHaia Wil MeTala.

LlTaHry KOMKHBI OBITh MOKPBITHI DJEKTPOU3OJISILIMOHHON SMaIbI0 WM UMETh MOKPBITUE U3 TEPMO-
yCaXXMBaeMOM MOJIMITWIICHOBOM TpyOKw. Jpyrue TpeGoBaHMs K KOHCTPYKIINY, MEXaHUYECKUM U SJICKTPU-
yeckuM Tapametpam mtaHr — 1o FOCT 20494.

6.1.4.4 KoncTpykuus (pa3HOro 3axxuma IepeHOCHbBIX 3a3eMJICHUI TOJKHA 00eCIIeurnBaTh €ro yaooHoe
HaAJIOXKEHHE Ha TOKOBEIYIIYIO YaCcTh 3JIEKTPOYCTAHOBKM U CHSITUE C OTOW YacTU. Ycuiue 3axatusi (a3Horo
3aXkKMMa JOJKHO o0ecreunBaTh HAACXKHbBIM KOHTAKT ¢ TOKOBEAYIIEH YaCThIO 3JIEKTPOYCTAHOBKM.

6.1.4.5 [amHa W30IMPYIOIIETO THOKOTO 3ieMeHTa (ITOIIepXXUBAIOIINI (pa) GeCIITaHTOBOTO 3a3eM-
snenus aast BJI HanpsikeHueM oT 500 mo 1150 kB momkHa ObITh HE MeHee IJIMHBI 3a3eMJISIFOLLETO TTPOBO/IA.
M3zomupytolinii ruOKuit 3JIeMeHT JOJDKEH OBITh M3TOTOBJIEH M3 MOJMMEPHBIX MAaTepHAaJIOB.

6.1.5 TpeboBaHUS K HAZEXKHOCTH
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6.1.5.1 Cpegnuii cpoK CJIy>KOBI ITEPEHOCHBIX 3a3eMJIEHUIT — He MeHee § JIeT.

6.2 KOMILIEKTHOCTb

6.2.1 B KOMIUIEKT MOCTAaBKM IITAHTOBBIX M IITAHTOBBIX C METAJUTMYECKMMU 3BEHBIMM ITEPEHOCHBIX
3a3eMJIEHUI TOJKHBI BXOJIUT:

- MepeHOCHOE 3a3eMJICHUE B Uexiie 1 wr.;
- IITaHTH B YexJie 1 KOMIIJIEKT;
- IIacIopT 1 2Kk3.

6.2.2 B KOMIUTIEKT TTOCTaBKM OeCIITAHTOBBIX 3a3€MJICHUI, a TaKXe 3a3€MJICHUI C HEChEMHBIMU
ITaHraMm OJOJCKHBI BXOAUTD:

- TIepeHOCHOE 3a3eMJIeHHE B cOope — 1 KOMILIEKT;
- 4Yexod — 1 mr.;
- macroprt — 1 sks.

6.3 MapkupoBka

6.3.1 Ha xaxmoe mepeHOCHOEe 3a3eMJIEHME JOJDKHA ObITh HaHeceHa MapkupoBka mmo I'OCT 18620,
cozepxkallas Clenylolne JaHHbIE:

- TOBapHBIN 3HAK WJIM HAaMMEHOBAHUE MPEANPUATHS-U3TOTOBUTES;

- TWM 3a3eMJICHUS;

- CeueHMe MPOBOJA;

- pabouee HaIpsKEHUE;

- JaTa M3TOTOBJIEHUS.

MecTo MapKHPOBKH JOJKHO OBITh OMpeAeSieHO B TEXHMIECKUX YCIOBUSIX Ha TIEPEHOCHBIE 3a3eMJICHHUST
KOHKPETHBIX TUIIOB Y pabOYMX yeprexkKax.

6.3.2 Mapxkwuposka 1ranrn — o F'OCT 20494.

6.3.3 TpaHcrnopTHas MapKUPOBKA I'PY30BBIX MECT JOJIKHA COAEPKATH OCHOBHBIE, TOMOJHATEILHBIE,
nHGOpMaMOHHBIE Haanucu M MaHunyiasuuoHHble 3HakM «bOUTCS CBIPOCTH» BBHINIONHEHHBIE B
cootBerctBuu ¢ TOCT 14192.

6.4 YnakoBka

6.4.1 TlapTust IepeHOCHBIX 3a3eMJICHUIA JOKHA OBITh YITAKOBAaHA B IEPEBSIHHBINA SIIMK WJIM WHYIO
JKECTKYIO Tapy ¢ TPy30M Maccoil B siiuke He 6osee 40 Kr.

6.4.2 Macca 6pyTTO OTHOTO TPY30BOro Mecta — He 6ojee 90 Kr.

7 TpeOoBaHus 6e30MaACHOCTH

7.1 TlepeHocHBIe 3a3eMJIEHNST JOJKHBI cooTBeTcTBOBaTh TpeboBaHusM 'OCT 12.2.007.0 u «IIpaBun
MPUMEHEHUST U UCIIBITAHUSI CPEJICTB 3allUThl, UCIIOJb3YEMbIX B JIEKTPOYCTAHOBKAX, TEXHUYECKUX TPeOO-
BaHUM K HUM» [1].

7.2 HMzonupyoollye 4acTd IIePEeHOCHBIX 3a3eMJIEHUM HOJDKHBI COOTBETCTBOBAThH TPEOOBAHMSIM 0€3-
omnacHoctu 'OCT 20494.

7.3 Tlo creneHu 3alIUTHI YEJIOBEKA OT MOPAKEHUS SJIEKTPUUECKUM TOKOM MEPEHOCHBIE 3a3eMJICHUS
OTHOCST K 31eKTpoTexHudeckum maaeansam Kinacca I TOCT 12.2.007.0.

8 IIpaBuia npueMKH

8.1 [ns mpoBepKM COOTBETCTBHUSI MEPEHOCHBIX 3a3eMJICHMIA TpeOOBAaHMSM HACTOSILEro CTaHmapTa
IIPOBOAST CJIEAYIOIINE UCIIbITaHu (Tabmuua 3):

- MPUEMOCIATOYHBIE;

- MepUOIUYECKUE;

- TUIOBBLIE.

8.2 IlpueMocaaTOYHBbIE UCIBITAHAS

8.2.1 Kaxpmoe mepeHOCHOe 3a3eMJICHME M €ro J4acTu (majee — M3[eiIre) HOJDKHO OBITh MOABEPTrHYTO
MPUEMOCIATOYHBIM UCIBITAHUSM Ha COOTBETCTBUE TPeOOBAHUSIM HACTOSIILETO CTaHAapTa.

8.2.2 Ha xaxnoe uzaenue, Mpollelliee MPUEeMOCIATOYHbIE WMCIBITAHUS, JAOMKEH OBITh BBIMCAH
Macropr.

8.2.3 Ilpu oOHapyxXeHuHU B IIPOILECCe MPUEeMOCIATOUYHBIX UCIIBITAHUI HECOOTBETCTBUSI U3AEIUS XOTSI
Obl OmMHOMY M3 TpeOOBaHWII HACTOSIIETO CTaHAApTa MPHEMKY He IPOBONSAT IO BBISICHEHUS IIPUYWH,
BbI3BABIIMX HECOOTBETCTBME. [lociae ycTpaHeHUs JaHHBIX MPUYMH U3IEIue TMOABEPraloT MOBTOPHBIM MC-
MTBITAHUSIM.
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8.3 IlepuoamyecKne HCIBITAHUS

8.3.1 Ilepuonuueckue UCTBITAHUS MPOBOMSAT HE PEXE OAHOTO pasa B ISATh JieT. CIbITaHUSIM TOA-
BEepramoT He MEeHee TpeX M3NENIMi KaXIOro TUIIA, BRIACPKABIINX IMPHUEMOCIATOUHBIC MCITBITAHUS.

8.3.2 IIpu HECOOTBETCTBUM U3AEIUIA XOTSI Obl OAHOMY TPEOOBAHUIO HACTOSIIIETO CTaHAApTa ITPOBOJST
ITOBTOPHEBIE MEPHOANYECKUE UCTIBITAaHUS. YNCIIO UCTIBITYEMBIX M3NEJIAi IIPH 3TOM YIBanWBaIoT.

8.3.3 Eciu mpu MCHOBITAaHUSX YABOSHHOIO YMCJIA MU3AEIUI XOTS OBl y OMHOro OyaeT oOHapykKeHO
HECOOTBETCTBUE TPEOOBAHMAM HACTOSIIETO CTaHAAPTA, MPUEMKY W BBIIYCK HW3ACIUN MPEKpaIAloT A0
BBIABJICHUS M YCTpAaHEeHUsI TIPUYMH, BBI3BABIINX HECOOTBETCTBHUE.

8.4 TumoBble MCIBITAHUS

8.4.1 Turosble UCTIBITAHUS IIPOBOMAST, €CJIM B KOHCTPYKIIMIO WJIM TEXHOJIOTAIO N3TOTOBICHUS U3IEIINSI
BHECEHBI M3MEHEHMSI, KOTOPhIE MOTYT MOBIMATH HA €70 TEXHUIECKHNE XapaKTePUCTUKMN.

8.4.2 TuroBble UCIBITAHUS TPOBOISAT B 0OBEME U MO MPOrpaMMe, COCTABICHHOM MpeanpUusiTueM-13-
TOTOBUTEJIEM, COTJIACOBAaHHBIX B YCTAHOBJIEHHOM TIOPSIIKE.

8.4.3 Ywucno uznenauii, HEOOXOAMMBIX JUTSI IPOBEAEHMSI TUTTOBBIX UCITBITAHUM, KOTOpOE YCTaHABIMBAET
TIpEICTaBUTENh 3aKa39MKa COBMECTHO C TIPEANPHUATAEM-U3TOTOBUTEIEM, HEe MEHee IBYX.

8.4.4 Ecau npu TUMOBBIX UCHIBITAHUSIX XOTS Obl OJHO U3 U3ENUI HE YIOBIETBOPSIET XOTSI Obl OHOMY
TpeOOBAHUIO HACTOSIIEr0 CTaHAapTa, IMPOBOAST ITOBTOPHBIE HCIMBITAHUSI YIBOGHHOIO YHWCla W3ACTUA.
Pe3yabTaThl TOBTOPHBIX UCTIIBITAHUN CYMTAIOT OKOHYATCIIBHBIMMU.

9 MeToasl HCTILITAHUN

9.1 BusyanbHblif KOHTPOJb MEPEHOCHBIX 3a3eMJIEHUI 3aKJII0OYaeTCs B MPOBEPKE MX KOHCTPYKIIUH,
HCTIPAaBHOCTH, KOMIUIEKTHOCTH, YITAKOBKM, MapKWPOBKH, HAJIMYMS 3aIATHl OT KOPPO3UU, COCTOSTHMS
BJIEKTPOM3OJIIIMOHHBIX MOKPHITUI, HATWIMs OrpaHUIUTEILHOTO KOJIbIIA Ha INTaHTe WM W30JMPYIOIIE
YacTH, a TakKe HAIUYMST TEXHUUECKUX JTOKYMEHTOB.

IIpoBepky Ha COOTBETCTBHE pabOYMM dYepTeXaMm CieayeT IPOBOIMTH B IIPOIIECCE HM3TOTOBICHMS
MEePEHOCHBIX 3a3eMJIEHUI C MTOMOIIBIO U3MEPUTEIBHOTO MHCTPYMEHTA, 00eCTeUynBaIOIIEro TOUHOCTh, YKa-
3aHHYIO Ha 3TUX YepTexkax.

ITpoBepKy 3alllMTHBIX MOKPBHITUN MeTaJUTMYeCKUX AeTtaneit cienyet npoBoauts nmo 'OCT 9.302.

Ta6nuua 3 — Bunbl UCIbITAHUI U 00513aTE€ILHOCTb MPOBEACHUST UCTIBITAHUI

TTyHKT HACTOSILIETO CTaHAAPTA OO6A3aTeTbHOCTD TPOBEIEHNS MCTTBITAHMIA
Bun ucnisrtanuit
TEXHUYECKHX METOIOB preMo- MEPUOINYECKHX
o o TUITOBBIX
TpeGoBaHMIA UCTIBITAHU I CIATOYHBIX
BuzyanbHbIN KOHTPOJIB, IPOBEPKa 6.1.4.1— 9.1 Ha Ha Ha
COOTBETCTBUSI TpeOOBAaHUSIM TEXHU- 6.1.4.7,
YECKUX JOKYMEHTOB 6.2—6.4; 5.1
KnuMaruueckue UCIbITAHUS 6.1.2.1 9.2 Her Ha Ha
IIpoBepka MexaHWYECKOU Mpoy- 6.1.2.2 9.3 Her Ha Ha
HOCTH IITaHTH
IIpoBepka ceueHuUs] IPOBOAHMKA 6.1.3.2 9.4 Her Ha Ha
HMcnbpiTaHuss Ha TepPMUYECKYIO U 6.1.2.3, 9.5 Her Ha Ha
2JIEKTPOANHAMMNYIECKYIO CTOMKOCTD 6.1.2.4
ITpoBepka mepexoqHOro COMpo- 6.1.4. 9.6 Ha Ha Ha
TUBJICHUSI
DNIeKTpUYCSCKIE MCITBITAHUSI M30- 6.1.2.5 9.7 Ha Ha Ha
JIMPYIOLLICH YacTu

9.2 TlpoBepky MepeHOCHBIX 3a3eMJIECHUI Ha BO3ACHCTBHE MOJOXUTEIbHBIX U OTPULIATEIbHBIX TEMIIE-
paTtyp MpOBOAST B KaMepe Terjia 1 xosoja Jitoboro tumna. M3nenue BolAepKUBAIOT MIpU TEMIIEpAType TLIIOC
45 °C (munyc 45 °C) B TeueHue 2 4.

IlepeHOCHBIE 3a3€MJIEHMS] CUUTAIOT BBIICP>KABUIMMU UCTIBITAHUS, €CJIA OTCYTCTBYET PACTPECKHMBAHUE
HU30JIMPYIOIIMX MOKPBITUM 1 IIACTMACCOBBIX ACTaJIC.

6



I'OCT P 51853—2001

9.3 Ilpu npoBepKe ITAHT MEPEHOCHBIX 3a3eMJIEHU I HAa U3TUO IITAHTY YCTAaHABIMBAIOT TOPU3OHTAIBHO
1 3aKPeIUISIOT B IBYX TOUKAX: ¥ KOHIIA PYKOSITKU U Y OrPaHUYMTESbHOro Kobla. C MOMOIIbIO METAJLIU -
YeCKOH JIMHEWKN (DUKCUPYIOT YpOBeHb OCH IUTaHrd. 1o MeTammnyeckoi JMHEMKe OTCUMTHIBAIOT IIPOTrud
KOHII2 IITAHTA OTHOCUTEIBLHO OTMEYEHHOTO YPOBHS.

IlepeHOCHBIE 3a3eMJIEHUSI CUYMTAIOT BBIICPKABIIMMU UCITBITAHUS, €CJIM OTHOLIEHWE MPOruda K JJIMHE
M30JIMpYIOlIIei YacTu He TipeBblinaeT 10 % mis 1mTaHr, pacCUMTaHHBIX Ha HampstkeHue 1o 220 kB, u 20 %
JUIS1 LLITAHT, pACCUMTAHHBIX Ha 00Jiee BHICOKOE HaIpsi>KeHUE.

MeToabl KOHTPOJIS WITAHT Ha pacTstkeHrne — no T'OCT 20494.

9.4 Jlns mpoBepKy ceYeHUs MTPOBOIHMKA pa30dMpParoT MPOBOJ HA CTPEHTHU U MOJCYUTHIBAIOT UX YUCIIO,
3aTeM MOJCYMTHIBAIOT YUCIO XWI B cTpeHre. C MOMOIbI0 MUKPOMETpa U3MEPSIIOT AuaMeTp D XWibl B
MmmnMerpax. Cedenne S, MM2 XXUIBI OTNIPEIENSIOT TT0 (hOpPMYIIe

3,14D?
§==0 (1)

[MonyyeHHOE 3HAYeHME YMHOXKAIOT HAa YMCIIO XWI B CTPEHTE M Ha YKMCIIO cTpeHT. [lorydyeHHOe YrCiIo
COOTBETCTBYET CEYEHMIO MPOBOJHUKA B KBAAPATHBIX MUIJIMMETpaXx.

9.5 HcnblTaHus Ha TEPMUYECKYIO U DJEKTPOAMHAMUYECKYIO CTOMKOCTh MPOBOAST B CHELMaTIbHbBIX
JTabopaTOPUSIX, aKKPEIUTOBAHHBIX IJISI UCTIBITAHUIA 3TOTO THIIA, Ha aTTECTOBAHHBIX MCITBITATEIFHBIX yCTa-
HOBKax. [lepeHOCHBIE 3a3eMJICHUSI, 3a3KUMBI KOTOPBIX IpeaHa3HAYEHBI [UIST YCTAaHOBKU:

- Ha IIMHBI, TOJDKHBI OBITh 3aKPEIUICHBI HA METHBIX IIaCTMHAX cedeHueM He MeHee 300 Mm2;

- Ha MpOBOJA, AOJKHBI ObITh 3aKPeIIeHbl Ha MEAHBIX IUTHIPSIX JJIMHON He MeHee 10 cM U ceueHueM
He 6onee 70 MM2,

HcrpiTaHnsiM ToaBepraroT 1o Tpu obpasma MepeHOCHBIX 3a3eMJICHUN Kaxkaoro twma. Eciam Tumsl
MEePEHOCHBIX 3a3eMJIEHUII KOHCTPYKTUBHO HE3HAUUTEIbHO OTJIMYAIOTCS APYT OT Apyra, JOMyCKaeTcs Mpeab-
SIBJISITh Ha MCTIBITAHMST 3KMMbI U TPOBOMA 9TUX 3a3eMJICHUM KaK OTHOTUITHBIX. Pe3ynbTaT MchbITaHUI B
5TOM CIIy4yae pacIpoCTpaHsIeTCs Ha BCe MOTOOHBIC TUITHI 3a3¢MJICHMIA.

IMpu ucnbITaHUSIX 3a3eMIIsIeMbIe TIPOBOMA, 3aXKMMBI, CTPYOIIMHBI HE 3aYMINAOT.

HcrnbiTaHust MpoBOAIT MO OfHOGMA3HOMN cXeMe TPeXCeKyHIHbIM TokoM K3, cOOTBETCTBYIOIIMM yKa-
3aHHOMY B Tabiuiax A.1—A.4, 1o MojHoro paspylieHus: oopasia. JlonmyckaeTcsl UCTIbITAHUST Ha 3JIEKTPO-
IUHAMUAYECKYIO Y TEPMUYECKYIO CTOMKOCTb MPOBOINTEL B OMHOM HCITHITAHHM.

IlepeHocHBIE 3a3eMJICHUSI CUMTAIOT BBIIEPXKABIIMMM WCIBITAHUS (TEPMHUYECKA CTOMKWMU), €CIIH
paspylilieHue nmpousonuio 6osee yem 3a 3 c.

IlepeHOCHBIE 3a3eMJIEHUST CUMTAIOT BbIIEPXKABIIMMM UCTIBITAHUS (JIEKTPOJMHAMUYECKU CTOMKUMM),
€CJIM He TIPOU30IIUI0 MEXaHNIEeCKHNX pa3pylIeHU M cOpachIBaHUS 3a3eMJICHUS C IIIMH WJIW IITBIPEit.

9.6 IlpoBepKy 3JEKTPUYECKOIO COIPOTUBICHUS COSAMHEHMsI MPOBOJ — CTPYOLIMHA IIPOBOIAT C I10-
MOIbI0O MUKPOOMMETPA, IBOMHOTO MOCTa WJIM METOIOM BOJIbTMETpa-aMIlepMeTpa 1o METOAMKE, YKa3aHHOI
B 'OCT 17441.

M3MepeHMs BBITIOIHSIOT B TEPEXOIe MEXIY IPOBOIOM M ITOBEPXHOCTBIO CTPYOLIMHBI, 3aKMMa WU
HaKOHEYHUKa.

IlepeHoCHBIE 3a3eMJIEHUSI CUMTAIOT BbLAEPXKABLUIMMMU WCIBITAHUS, €CM 3HaYeHUE COMPOTUBICHMS
nepexoja coctaBwio He 6osee 600 MKOM.

9.7 Dnexrpuyeckue UcblTaHus TaHT IIpoBoasar 1o 'OCT 20494. M3onupyolunii TMOKWIL 3IeMEHT
OECIITAaHTOBOTO 3a3¢MJICHHST UCTIBITHIBAIOT ITO YacTsIM. K KaxkmoMy yJacTKy JUIMHOM 1 M ITOAKITIOYAIOT YacTh
TTOJTHOTO UCITBITaTeIBHOTO HAIPSDKEHMsI, IIPOITOPIIMOHANIBHYIO JUTMHE U yBeandeHHyo Ha 20 %. Jlomycka-
€TCSI OMHOBPEMEHHOE MCITBITAHNE BCEX YYACTKOB M3OJIMPYIOIIETO TMOKOTO 3JIEMEeHTa, CMOTAHHOTO B OYXTY
TakKuM oOpa3oM, YTOOKI IJIMHA MOJYKpyra cocraBisuia 1 M.

10 TpancnopTHpoBaHHe W XpaHeHHe

10.1 IlepeHocHBIE 3a3eMJICHUSI TPAHCIIOPTUPYIOT B KPHITHIX TPAHCIOPTHBIX CPEACTBaX JIOOOTr0 BUIa
B COOTBETCTBUM C MpaBWIaMU MEPEBO30K IPy30B, ACHCTBYIOIIMMU HA TPAHCIIOPTE JAHHOTO THIIA.

10.2 YcnoBusi XxpaHeHUs] M TPaHCIIOPTUPOBAaHUS MEPEHOCHBIX 3a3eMJICHWI B 4YacTW BO3IEHCTBUS
KIIMMAaTUYECKMX (PaKTOPOB BHEIIHEN Cpelbl JOJDKHBI cooTBeTcTBOBaTh Kareropuu 2 I'OCT 15150; B yactu
Bo3eiicTBUA MexaHmdeckux dakropoB — rpymmne 2K 'OCT 23216.

10.3 XpaHeHMe MEPEeHOCHBIX 3a3eMJIEHUII OCYLIECTBJISIIOT B uexje, MpU OTCYTCTBUM BO3IEHCTBUSI
KHCJIOT, 1eJIoueil, 0eH3MHa U ApYrux pactBopuTeneii. I'pynma ycnoBuit xpanenuss — 2 mo 'OCT 15150.
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11 YKa3zaHusa no 3KCILIyaTanuu

11.1 Tlpu paboTax ¢ mepeHOCHBIMM 3a3eMJICHUSIMM HEOOXOOMMO PYKOBOICTBOBaThbcs «IIpaBunamu
MIPUMEHEHMNST M UCTIBITAHUS CPEICTB 3allUThI, UCIOJNB3YeMbIX B 2JIEKTPOYCTAHOBKAX, TEXHUIECKUMU TPE-
OoBaHUSIMU K HUM» [1], «MexoTpaciaeBpIMH IIpaBWIaMHU MO OxpaHe Tpyaa (ImpaBuia 0€30MacHOCTH) MpHU
9KCIUTyaTallMy 3JIEKTPOYCTAHOBOK» [2] M TpeOOBaHUSIMU HACTOSIIET0 CTaHaapTa.

11.2 YcraHoBKY (M CHSTHE) IMEPEHOCHBIX 3a3eMJICHUI B 2JIEKTPOYCTAHOBKAX HAIIPSKEHUEM CBBIIIE
1000 B ciemyeT BBIIIOJHATH B OAUJAEKTPUUECKUX IIepyaTKax C KMCIIOJIb30BAaHUEM M3O0JIMPYIOIIEH IITAHTH.
3aKkperuisiTh 3aKMMbl TIEPEHOCHBIX 3a3eMJICHUIA CllelyeT 3TOM e IITaHrol WIM HeMOCPEACTBEHHO pyKaMu
B IMAJICKTPUICCKUX TIepUaTKax.

11.3 VYcraHaBauBaTh IMEPEHOCHBIE 3a3€MJIEHMSI HEOOXOOIMMO Ha OTKJIIOYEHHbBIE TOKOBEMYIIME YacTU
3JIEKTPOYCTAHOBKM IOCJIe MMPOBEPKHU OTCYTCTBUSI HAMTPSIKEHUS B MOCJIEAOBATEIbHOCTU: BHaYajIe ¢ TOMOIIbIO
CTPYOLIMHBI OACOCIUHUTD MePEHOCHOE 3a3eMJICHHE K 3a3eMJIMTEITI0, 3aTeM C TTOMOIIBI0 (ha3HBIX 3aKIMOB
3aKpeIuTh 3a3eMJIEHUE Ha TOKOBEIYIIUX YaCTSIX.

11.4 Tlpu HanMYMM B 3JEKTPOYyCTAaHOBKAX OOJBIINX TOKOB K3, MpeBhIIaoIINX YMCIOBbIE 3HAUSHUS
TOKOB TEPMUYECKOM cTOoMKOCTH (Tabauubl A.1, A.3), DOIIyCKaeTcs UCII0Ib30BaTh ABa 1 0oJiee ImapajuieIbHO
BKJIIOYEHHBIX MEPEHOCHBIX 3a3eMJIEHUSI HEOOXOIUMOTrO CEYEHMS.

11.5 MuHuManpHOE ceueHue MPOoBOJAA MEPEHOCHOTO 3a3eMJIEHMS Sy, MM2, yCTaHaBIMBaeMOTO B
2JIEKTPOYCTAHOBKE, PACCUMTHIBAIOT 110 (popMyiie (2) mwim BeIOMpaloT u3 Tadmmil A.1, A.2.

]K3\/Z
Smin = Cc 2

e S, — MUHUMAJIbHOE CEYeHUe TPOBOJA, MM,
1., — MakcumanbHOe 3HaueHue Toka K3 s1eKTpoycTaHOBKU, KA;
f, — BpeMsl HaMOOJIbLIEK BbIIEPXKKU OCHOBHOW PEJIEMHON 3allUUTHI, C;
C — pacueTHbIit KOA(PDULIMEHT, XapaKTepU3yIOLLWi U3MEHEeHE COMTPOTUBIIEHMS MaTepuaa IMpoBoja
B 3aBMCHMOCTM OT TeMIlepaTypbl Harpesa (mpujioxeHue b).

B xauectBe BpeMeHU HauOOJblIeHl BBIACPKKA OCHOBHOW peeHON 3alllUThl CleayeT NMPUHUMATD
CyMMY BpEMEH, TOJIydaeMylo OT CJIOXEHUS BpeMEHU AEWMCTBUS OCHOBHOU 3alllMThl (C yU€TOM BpeMEHU
JIEVICTBUS aBTOMAaTa MOBTOPHOIO BKJIIOUEHMS ), YCTAHOBICHHO y Omkaiiiero K Mecty K3 BeIKIIOUaTe NI,
1 TTOJTHOTO BPEMEHM OTKJIIOUEHMST 3TOT0 BBIKJIIOUATENsl (BKIIOYasi BpeMsl TOPEHUsS JYTH ).

11.6 NcnbiTannsa nepeHOCHBIX 3a3eMJIEHHI B YCIOBHAX IKCILTyaTAAA

11.6.1 B ycnoBusIX 3KCIUTyaTallid MeXaHWIeCKKe UCITBITAHUS TIePEHOCHBIX 3a3eMJICHUI HEe IIPOBOIST.

11.6.2 B ycioBusIX 3KCIDIyaTalluy 3JCKTPUYECKUM MCIBITAHUSIM ITOABEPTaloT IITAaHTH IEPEHOCHBIX
3a3eMJIEHUI C METAJUIMYECKMMU 3BEHbSIMU Y U30JIMPYIOLLIME TMOKKE DJIEMEHTBI O€CIITAHTOBBIX TEPEHOCHBIX
3azeMyieHMi. [lepruoaMYHOCTh UCTIbITAaHUI — 1 pa3 B 24 Mec.

DJIeKTPUYECKME UCTIBITAHUS AUDJIEKTPUUECKHUX IITAHT LITAHTOBBIX MIEPEHOCHBIX 3a3eMJIEHUIA HE TTPO-
BOJSIT.

11.7 TlepeHocHO€E 3a3eMJIEHUE JOJDKHO OBITh U3BSTO M3 IKCIUIyaTallMUd B CAEAYIOLIMX CIydasix:

- TIpY pa3pylIeHUU WIU CIEKAHWUU TPOBOJHUKOB, CHVXKEHUM MEXaHUYECKOM TTPOYHOCTA KOHTAKTHBIX
COeMHEHUI, pacIUIaBJIeHUHN UX;

- TIpu oOpbIBE Oojiee 5 % Xuil.

12 T'apaHTHH M3roTOBHUTEJS

12.1 HM3roroBuTEIb rapaHTUPYET COOTBETCTBUE IIEPEHOCHBIX 3a3€MJICHUI TPEOOBAaHUSIM HACTOSIILIETO
CcTaHIapTa TIPU COONIONEHUN YCIIOBHI IPUMEHEHMs, SKCIUTyaTallii, XpaHEHMS W TPAHCIIOPTUPOBAHMS,
YCTaHOBJICHHBIX HACTOSIILIMM CTaHIapTOM.

12.2 T'apaHTUIHBINA CPOK 3KCILIyaTallMy MNEPEHOCHBIX 3a3€MJIEHUI — JIBa roja ¢ MOMEHTa OTIPY3KH
IIOTPEOUTEITIO.
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TIMPUJIOXEHUE A
(obs13aTenbHOE)

Yucnosble 3HaY€HUSI TOKOB TEPMHYECKOIH M IJNEKTPOJIUHAMHYECKOH CTOMKOCTH NMEPEHOCHDbIX 3a3eMJIeHMI,
M3TrOTOBJICHHBIX M3 PA3HBIX MATEPUAJIOB

A.1 3HayeHHsl YCTAHOBUBILMXCS TOKOB TEPMUYECKOI CTOWKOCTU TEPEHOCHBIX 3a3eMJICHUI Iyc;, KA, B 3aBUCH-

MOCTM OT CeYEHHUsI U MaTepuajia MpoBoja, M3 KOTOPOrO OHW M3rOTOBJIEHBI, PACCUUTHIBAIOT MO cieaytoleil popmyJe,
nojyyeHHoit u3 gpopmyisl (b.5):
I = Smin V Iy Al
yer — C ’ ( . )

e Sy, — MUHUMAIBHOE CeYeHre MpoBoaa, MMZ;
f, — BpeMs HauOOJIbILIEH BBIAEPKKY OCHOBHOM peJIefiHOM 3allUThl, C;

C — pacueTHbIt KO3hOUILIMEHT, XapaKTepU3YIOIIUi U3MEHEHE COTPOTUBIIEHUsI MaTepraia MpoBoja B 3aBUCHU-
MOCTH OT TeMIlepaTyphl HarpeBa (mpuiaoxeHue b).

Heo0xonmMo NoHMMath, YTO TOK TEPMUYECKOH CTOMKOCTH Iy, PaBEH MAKCMMAIbHOMY TOKY KOPOTKOIO
3aMbIKaHUS [, KOTOPBI MOXET BblIEPXKaTb MEPEHOCHOE 3a3eMJICHHE B TEYEHUE ONPEEJIEHHOrO BPEMEHH fy.

st memu koaddumment C = 250. YucmoBble 3HAYEHUST TOKOB TEPMHUYECKON CTOMKOCTH ISl TIEPEHOCHBIX
3a3eMJICHUI, N3TOTOBJICHHBIX M3 MEIHOTO MPOBOMA, YKa3aHbl B Tabuile A.l.

Ta6numa A.1 — Toku TepMUIECKO CTOMKOCTH UTsI TIEPEHOCHBIX 3a3¢MJIEHUI M3 METHOTO MpOBOIa

MaKCI/IME:U'H)HO JOITYCTUMOE€ 3HAUYCHUE YCTAaHOBMBUICTOCA TOKaA, KA, JJId IpoBOJa CECYEHUEM, MM2
JIMATeTbHOCTD PO~
TE€KaHUsI TOKa, C
16 25 35 50 70 95 120
0,5 5,6 8,8 12,4 17,7 24,7 33,6 42,4
1,0 4,0 6,3 8,8 12,5 17,5 23,8 30,0
3,0 2,3 3,6 5,1 7,2 10,1 13,7 17,3

s amomuaust Koadduiment C = 152. YucnoBble 3HAYCHUSI TOKOB TEPMHUYECKON CTOMKOCTH TEPEHOCHBIX
3a3eMJICHUI, N3TOTOBJICHHBIX M3 ATIOMMHUEBOTO ITPOBOA, YKa3aHbI B Tabuie A.2.

Taobnuuma A2 — Toku TEPMUYECKON CTOMKOCTU LIS TIEPEHOCHBIX 3a3€MJICHUM U3 aTlOMUHMEBOIO IPOBOAA

MaxkcumManbHO JOIYCTUMOEC 3HAYCHUE YCTAaHOBUBILICIOCS TOKaA, KA, JU1d IpoBOJa CEYEHUEM, MM2
ﬂJH/ITCJ’IbHOCTb npo-
TEKaHUA TOKa, C
16 25 35 50 70 95 120
0,5 3.4 5,4 7,5 10,7 15,0 20,4 25,8
1,0 2,4 3,8 5,3 7,6 10,7 14,4 18,2
3,0 1,4 2,2 3,1 4.4 6,2 8,4 10,6

A.2 Tok 31eKTpOOMHAMUYECKON CTOMKOCTU (yHAapHBIM TOK) IIPEBBIIIACT YCTAHOBHUBIIWIICSI TOK B 2,55 pa3a.
YucnoBble 3HAYEHUST TOKOB 3JCKTPOAMHAMUYECKON CTOMKOCTW IUISI TIEPEHOCHBIX 3a3¢MJICHWI, M3TOTOBICHHBIX W3
MEIHOTO IIPOBOJA, YKa3aHbl B Tabmmie A.3.
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Tao6numa A.3 — MakcuMaJabHO OOIMYCTUMBIC 3HAYEHUS TOKOB 3JICKTPOAMHAMUYECKOI

3a3eMJICHUI U3 MEIHOTO MPOBOJA

CTOMKOCTH JIS TIIEPEHOCHDBIX

CeyeHue POBOJAA, MM2

MaxkcHUMabHO JI0MYCTUMOE
3HaYEHUE TOKOB
2JIEKTPOAMHAMMUYECKOM
CTOMKOCTH, KA

CeueHue TIpoBoaa, MM2

MakcuMaabHO JTOMYCTUMOE
3HAYEHUE TOKOB
3JIEKTPOANHAMUYIECKOM
CTOMKOCTH, KA

16 14,0 70 61,75
25 22,0 95 84,0
35 31,0 120 106,0
50 44,25

YucnoBble 3HaUECHUSI TOKOB 3JIEKTPOIMHAMUYECKOM CTOMKOCTHU ISl TIEPEHOCHBIX 3a3¢MJICHUI, U3TOTOBJIECHHBIX
M3 aJTIOMUHUEBOTO IIPOBOA, YKa3aHbl B Tabmmie A.4.

Tab6nuuaA4 — MakcumaabHO JIOTTYCTUMBIC 3HAYEHUS TOKOB JICKTPOAMHAMUYECKON CTOMKOCTHU IJISI TIEPEHOCHBIX
3a3€MJICHUI U3 AJIIOMUHUEBOTO MPOBOIA

CedeHre TIPOBOA, MM?2

MaxkcuManabHO JOMYCTUMOE
3HAYEHUE TOKOB
2JIEKTPOAMHAMMYECKOM
CTOMKOCTH, KA

CeueHune mpoBoaa, MM2

MakcuManabHO JOMYCTUMOE
3HAYEHUE TOKOB
9JIEKTPOAMHAMMYECKOM
CTOMKOCTH, KA

16 8,5 70 37,5
25 13,5 95 51,0
35 18,8 120 64,5
50 12,75

IMPUITOXEHUWE b
(cripaBoYHOE)

MaremaTnyeckoe 00ocHOBaHHE (hOPMYJIbI IS PACYETA MHHHMAJILHOIO CE€YEHHs MPOBOJA MEPEHOCHOr0
3a3eMJIeHAs

b.1 HcnbiTaHus! TEpEeHOCHBIX 3a3eMJIEHUI HAa TEPMUUYECKYIO CTOMKOCTb MPU KOPOTKOM 3aMbIKAHUM MPOBOASIT
CPaBHUTEJIbHO OBICTPO — 3a 3 c¢. 3a 9TO BpeMsl Bce KOJMYECTBO TerJla, BblaesasieMoe MpU NMPOTeKaHUM TOKa, MUAET Ha
pasorpeB mnposona. Ilepenaya Temaa B OKpPyXaloUIyl0 Cpeldy OTCYTCTBYeT. Takue mpoliecchl B (pM3MKe Ha3bIBAIOTCS
aguabatnuyeckumu. CornmacHo MOK 724 mis agra®batmiecKoro Ipolecca NMeeM:

2 P20 1106 6
13, = [1+a(T,-20)|dt= 0, SI106dT, (B.1)
rae I, — neiictBylouiee 3HaueHue Toka K3, A;
Py — YAEJIbHOE 3JIeKTPUYECKOe CONPOTUBIEHUE MaTepuaa bl pu Temnepatype 20 °C, OM - M;

| — mnavHa MpoBoaa, M;
. . 1
oL — TEMIIEPATYPHBI KO3(DOULIMEHT COMPOTUBIEHUST MaTeprajia TOKOIIPOBOASIIEH KUTbI, ok

T,, — npefenbHas TeMIeparypa HarpeBa MmpoBojia MpU KOPOTKOM 3aMbIKaHuu, °C;
K3
T — MPOAOJIKUTEIBHOCTh MPOTEKAHUSI TOKA KOPOTKOTO 3aMbIKaHUsI, C;
. X
Q. — yaenbHast o0beMHasl TEIUNIOEMKOCTb MaTtepurana rmposoga npu 20 °C, % ;
‘M
dT — u3MeHeHre TeMIiepaTyphl 3a IIpoMexXyToK Bpemenu K3, °C;

10
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S — ceyeHMe TPOBOIA, MM2.
[Mpennonarasi, 4to ynenbHas 0ObeMHas TEIUIOEMKOCTb MaTepHaia mpoBoja O, He 3aBUCHUT OT TeMIIepaTtyphl,
ypaBHeHue (b.1) MOXXHO TIpeACTaBUTh B BUJE:

S 1 O, (B+20) 10-12 Ty + B |1
IK3:F[ ) P20 In 71"(3+I3 k.
T 0

rae T, — KOHEYHasi TeMIlepaTypa Harpesa nposoga, ‘C;

B =1/0 — Be1MuMHa, OOpaTHas TeMrepaTypHoOMy KoadbdUIUeHTy conpoTuBiieHus1 Matepuaia nposoaa npu 0 °C, °C;
Ty, — HavanbHas TemIepaTypa Harpesa nposoza, ‘C.
0O603HaYUM

(B.2)

0, (B+20)1012 (T, +p)
c=| 5 In T03+ 5 I (B.3)

n npeacTaBUM BbIPAXKCHUC (B2) B Buae 3aBUcUMOCTH Toka K3 or ceueHms IpoBoOJa W IJIUTCIIBHOCTU KOPOTKOTIO
3aMbIKaHUA:

SC
IKSZW.

Kosdhdunment C xapakTepusyeT U3BMEHEHUE COMPOTUBIICHUSI MaTepHralia IIpOBO/ia OT TeMITepaTyphbl HarpeBa.
PemuB ypaBHeHnue (b.4) oTHocuTeabHO S, momxydnM (GopMmyay IS pacdeTa MUHUMAJIbLHOTO CEUYeHUS IIPOBOIA
rnepeHocHoro 3azemieHus npu K3:

(B.4)

I\t

S:C.

(B.5)

b.2 TloacraBus B dopmyny (Bb.3) yncmoBble 3HaUYCHUS TOCTOSTHHBIX BEJIMYMH [JISI MEIHOTO IIPOBOAA B COOTBET-
CTBUM C MEXIyHapOAHBIMM HopMmamu (tabiuna b.1) m mpunsareile B [1] moImycTumbie 3HAYeHUS TeMIIEpaTyphI
TepMUYeCKoi cToiikocTn — HadanbHOM 30 °C, koHeuHoi 850 °C, monyunm 3HaueHre KoadduuumenTta C mjisg MeTHOTO
MpoBoJa:

|

345106 (234,5+20)- 1012 (850 +234,5 ]%_ 268
17,241 - 109 30 +234,5 - '

Ta6nuuma b.1 — 3HaueHNWsT KOHCTAHT MaTepHUAIOB IIPOBOAA

Martepuai Xwisl IPOBOIA B,°C 0., (éﬂiXM% P, OM M
Menn 234,5 3,45 -100 17,241 - 10—9
AJIIOMUHN 228,0 2,50 - 106 28,264 - 10—9

AHAJIOTUYHBIM CIIOCOOOM PACCUMTHIBAIOT 3HaYeHUEe KO3GhMHUIIMEHTa ISl aIOMUHUEBOTO IMPOBOAa (KOHEYHas
teMmneparypa — 515 °C);

1
. 6 . 10-12 =
c [2,5 100 (228 +20) - 10 (515+228J]2 15

28,264 - 1079 30 +228

B.3 Crenyer yuecth, uro Ko3pduiueHt C = 268 paccuuTaH Ajsi MEIHOTO MPOBOAA B COCTOSSHUM MOCTaBKU. B
npoliecce dKCIUIyaTallMM U XpaHeHUsl MeJb MOJ NeHCTBUEM €CTeCTBEHHBIX KJIMMATUYeCKUX (PaKTOpOB (BIAXKHOCTD,
TeMmIieparypa u ap.) okucisietcst. OKMCIEHHYIO Melb MOXHO OTNPEAEIUTh BU3YAJIbHO I10 LIBETaM M0OEXKaT0CTH Ha XKUIax.
Co BpeMeHeM OKMCJeHUE MPOHUKAET BIIyOb MPOBOAHMKA. B pe3ynabTare 3TOro mnpolecca CONPOTUBIEHUE MEAU
yBeanuuBaeTcs. CornacHo [3] compoTuBieHue | M MeOHOro MpoBoJa B MpOLECCe SKCIUTyaTalMM M XpaHEeHUsI
yBenmuuBaeTcs Ha 15 %.

Kpome Ttoro, cormacHo [1], momyckaeTcsl MpUMEHEHME MEPEHOCHBIX 3a3eMJICHMI, MMeIOLUX He Goisee 5 %
MTOPBaHHBIX XU

Takum obpazom, /11 obecrieueHus 3aIaHHbIX PEKMMOB Ha MPOTSKEHUU BCETO CPOKa IKCIUTyaTally MEPEHOCHbBIX
3a3eMJICHUI, U3TOTOBJICHHBIX U3 METHOTO TTPOBOJIa, HEOOXOIMMO YBEJMINTh CEYSHUE 3TOTO MPOBOIa Ha KO3 OUIIMEHT
K=1,07.

IVt
S= - K. (b.6)

11
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YeenmuueHnHoe B 1,07 ceyeHne poBoaa — 3TO HeCTaHIAPTHOE ceueHUe, MPUMEeHEeHEe KOTOPOTo KpaiiHe HexXena-
tenbHO. IloaToMy 1enecoobOpasneit yuects K B koadpuuneHnre C:

I V1 Iis V1 C 268

C="g— K => 20— =p=7177=250. (B.7)

Hcnonp3oBanue koabodummenta C = 250 mpuBemeT K YMEHBIIEHUIO TOKOB KOPOTKOTO 3aMBIKaHMS, KOTOPHIC

BbIACPXKMUBAIOT IEPEHOCHBIC 3a3€MJICHUSA. DTO HEOOXOIUMO YUYUTHIBATH ITPU IKCITyaTallMW U U3IOTOBJICHUUN TIEPEHOC-
HbIX 3a3€MJIEHUI U3 MEIHOTrO IMPOBOMIA.
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