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I'OCYJAPCTBEHHBIN CTAHJIAPT POCCUIMCKOM ®EJIEPALIUN

3ABEMJIEHUSA MTEPEHOCHBIE JIS 3JIEKTPOYCTAHOBOK
OO0uue TexXHUYECKHE YCIAOBUS
Portable earthing connections. General specifications

OKC 29.020
OKII 34 1420
Jlama esedenus 2003—01—01

IpeauciaoBue

1 PA3PABOTAH 3akpbITbIM aKIMOHEPHBIM OOMIECTBOM «JHECKOM», MOCKBa € yd4acTHEM
CHELHUATMCTOB 3aBO/ia 10 PEMOHTY 3JIEKTPOTEXHHUYECKOro obopyaoBanusi — ¢unraisa OTKPBITOro
aKIIMOHEPHOTO 001ecTBa «MOCIHEPro»

BHECEH Texmnuyeckum komuteToM mo crapmaptuzanuu TK 37 «OmexkrpoobopymoBanne st
nepesiaun U paclpeieNIeHNs JIEKTPOIHEPTHI

2 TTPUHSAT WU BBEJIEH B I[EﬁCTBI/IE ITocranosnennem I'occrannmapra Poccun ot 25 nexadps
2001 r. Ne 587-ct

3 Hacrosmuil cTraHmapT TapMOHH3HMPOBAaH C MEXKAyHapoIHBIM cTaHgaproM MOK 724—82
«PyKOBOJCTBO TIO yCTaHOBJICHUIO IpEAETBHBIX TemIeparyp kabemneir Ha Hampspkenune 0,6/1 xB mpu
KOPOTKOM 3aMBIKaHHN

4 BBEJIEH BIIEPBBIE

1 O0n1acTh NpUMeHeHNs

Hacrosmmii craHmapT pacrpocTpaHsieTcsi Ha IEpeHOCHBIE 3a3eMJICHUS, IPUMEHIEMbIE B KaueCTBe
OCHOBHBIX CPEICTB 3alIUTHl OT TIOPaXKCHUS ODIIEKTPHYCCKHIM TOKOM HAa BO3IYIIHBIX JHHHUIX
anektporepenadu (nanee — BJI) u B pactipenennutensHbIX yeTpoiicTBax (nanee — PY) mocrostHHOTO M
MEPEeMEHHOT0 TOKa MPOMBIIIIEHHOW 4YacToThl HampspkeHueM ot 0,4 mo 1150 kB BrmrouutensHO, U
yCTaHaBIMBaeT oOIIMe TEXHUYECKHE TpPeOOBaHMS K MEPEHOCHBIM 3a3eMJICHUSIM W METOIBl HX
HCIIBITAHUH.

Hacrosmuii cranmapT He pacmupocTpaHsSeTcs Ha IEPEeHOCHBIE 3a3eMIICHUS Ui TepeABIKHBIX
naboparopuii, Tpy30IOJAbEMHBIX MEXaHW3MOB, TPAHCIIOPTHBIX CPEJACTB, COOPY)XEHHMH, 3[IaHUi U
JIPYTOTO 000pYIOBAHHUS.

[lepeHocHBIC 3a3eMIICHUS MPEIHA3HAYCHBI IS 3aIIUTHl PA0OTAIOMINX Ha OTKIIOYCHHBIX Y9acTKax
BJI u PV npu HenpeayCMOTpPEHHOM INOSIBJIEHMH Ha 3TUX YYacTKaxX BBICOKOIO WJIM HaBEACHHOIO
HaIIpsDKEHUS.

Knumaruueckoe ucnonunenue Y kareropuu 1.1 mo FOCT 15150.

2 HopMaTHBHBIE CCHLIKH

B Hacrodiem cTaHIapTe HCIOIB30BAHBI CCHUIKU Ha CJICIYIOIINE CTaHIAPTHL:
I'OCT 9.301—86 Eaunas cucrema 3amuTsl OT KOPpO3uu U ctapeHust. [TokpeITus MeTamindeckue u

HEMeTauTHIecKue Heoprannieckne. Oomue TpedoBaHus
TI'OCT 9.302—88 (MCO 1463-82, ICO 2064-80, ICO 2106-82, UCO 2128-76, UCO 2177-85,



NCO 2178-82, UCO 2360-82, NCO 2361-82, UCO 2819-80, UCO 3497-76, UCO 3543-81, NCO
3613-80, UCO 3882-86, UCO 3892-80, MCO 4516-80, UCO 4518-80, NCO 4522-1-85, UCO 4522-2-
85, NCO 4524-1-85, NCO 4524-3-85, NCO 4524-5-85, UCO 8401-86) EnuHas cuctema 3aiiuThl OT
KOppo3uu u crapeHus. [IOKphITHS MeTalIMuecKue M HEMETaJUIMYeCKHe HeopraHmdeckue. MeTojs
KOHTPOJIS

I'OCT 12.2.007.0—75 Cuctema crannaptoB Oe3onacHOCTH Tpyaa. M3aenus ayieKTpoTeXHUYECKHE.
O6mrme TpeboBaHMs 0€30ITaCHOCTH

T'OCT 12.4.011—89 Cucrema ctangapToB 6e3onacHocTd Tpyaa. CpeacTBa 3amuTsl padOTaOIIHX.
OO1mue TpeboBanus 1 Kiaccudukaims

I'OCT 14192—96 MapkupoBKa rpy30B

I'OCT 15150—69 MammnHsl, mpuOOpPHl W JAPYTHE TEXHWYECCKHE W3ACHud. VICTIONHEeHHs IUIs
pasnUUHBIX ~KIMMAaTHYECKUX paifoHoB. Kareropuu, ycioBusl 3KCIUTyaTallMd, XpaHEHUS U
TPaHCIIOPTHPOBAHHUS B YACTH BO3ACHCTBUS KIIMMATHYECKUX (DAKTOPOB BHEIIHEH CPe/Ib

I'OCT 17441—84 CoenuHeHus: KOHTAKTHBIE dIeKTpudeckue. [IpuemMka 1 MeToAbl HCIIBITAaHUN

I'OCT 18620—86 Uznenus snexkTpoTexHuYeckre. MapkupoBka

I'OCT 20494—2001 Illtanry W30MHPYIOLINE ONEPAaTUBHBIC W INTAHTH NEPEHOCHBIX 3a3eMIICHUH.
OO0111e TEXHUUECKHE YCIIOBHS

I'OCT 22483—77 unbl TOKONPOBOSIINE MEAHbIE U aIOMHHHUEBBIC Ul Kabesel, IPoBOJIOB U
mHypoB. OcHOBHBIE TapamMeTpbl. TexHnieckue TpeOoBaHus

I'OCT 23216—78 W3menust 3neKTpOTEXHUYECKHE. XpaHEHHE, TPaHCIOPTHPOBAHHE, BpPEMEHHAs
AHTHKOPPO3HiiHAs 3aIluTa, yimakoBka. OOIme TpeOOBaHMs U METOIbI UCITBITAHHMA

MDK 724—82" PykoBOACTBO 110 YCTAHOBIGHHIO IIPENENBHBIX TeMIeparyp kabeneil Ha
Hanpspkerne 0,6/1 kB mpu KOpOTKOM 3aMBIKaHIH

D Crangaptel MOK — Bo BHUMKU T"occranpapra Poccuu.
3 Onpenenenus

B HacTosmeM cTaHmapTe IOPUMEHSIOT  CIEAYIOIUE TEPMHHBI €  COOTBETCTBYIOIIMMH
OIIpEICTICHUSIMU:

NMEePEeHOCHoe 3a3eMJIeHHe: YCTPOMCTBO, COCTOSIIEE M3 TOKONPOBOMALIEH YacTH, KOHTAKTHOMN
YacTH Y U30JMPYIOIIEH YacTH (OJHOM MM HECKOJBKHX) C PYKOSITKOHN M IpeHa3HAYEHHOE JUIS 3aIlUThI
paboTaromux Ha OTKMIOYEHHBIX y4yacTkax BJI m PY mpu HempemycMOTpEeHHOM MOSIBIEHHH Ha 3THX
y4acTKaX BBICOKOT'O MJIM HABEIEHHOI'O HAMPSKEHMUS.

TePMHYECKH CTOHKOEe INepeHOCHOe 3a3emjieHHMe: IlepeHOCHOe 3a3eMileHHE, KOTOPOE IIPH
MPOTEKaHWN YCTAHOBHBILEIOCS TOKa KOPOTKOI'O 3aMBIKAHHS B TEUEHHE ONPEACIICHHOTO Mepuoja
BpeMeHH (cM. Tabmuipl A.1, A.2) He pa3pymaercs.

3J1eKTPOAMHAMHYECKH CTOiKOe NepeHoCHoe 3asemJjieHHMe: IlepeHocHOe 3a3emileHHe, KOTOpOe
BBIJICPIKUBACT AIIEKTPOJMHAMHYECKOE BO3AeHCTBUE (YAapHBIH TOK) (cM. Tabmuusl A.3, A.4) B TeueHHe
MIEpBOTO TNONTynepruoaa 6e3 MeXaHNIeCKUX pa3pyIleHui 1 6e3 CphIBa C TOKOBEIYIINX YacTeH.

4 Knaccupuxanus

4.1 Ilepenocusie 3a3emiieHus B cootBerctBuu ¢ [OCT 12.4.011 oTtHOCST:

- TI0 XapakTepy MPUMEHEHHUSI — K CPEJCTBAM KOJIJIEKTUBHOM 3alUTHI;

- 110 Ha3HAYEHHIO — K KJIACCY CPEJICTB 3aIIUTHI OT MOPAXKEHUS ANEKTPUIECKIM TOKOM.

4.2 Tlo Ha3HAYEHUIO IEPCHOCHBIE 3a3€MJIICHUS MOPA3ACIIOT Ha!

- IpetHa3HaueHHbIe 1 padot Ha BJI;

- IpeAHa3HaYeHHbIE JUIs padoT B PY.

4.3 TlepenocHsle 3a3zemieHus st BJI HampsbkenueM no 1 kB BeIycKaroT ¢ ISTHI0 HECHEMHBIMH
[ITaHTaMH.

4.4 Tlepenocusle 3azemmenus st BJI mampspkenmem g0 10 kB BeimyckaoT B TpexdasHom
UCIIOJTHEHUH CO Ch€MHBIMU M HEChEMHBIMH IITAaHT'aMH.

4.5 Tlepenocuslie 3azemnenust uia BJI Hampsokenuem 35—220 kB Bwimyckaror B TpexdasHoM U
01HO(a3HOM HCIIOJIHEHUSIX CO CheMHBIMH U HECHEMHBIMU IITAHTAMH.

4.6 Tlepenocusie 3azemienus aiast BJI manpsoxernem 330—1150 kB BoimyckaioT B ogHO(ha3HOM
UCIIOJTHEHUH CO Ch€MHBIMU M HEChEMHBIMH IITAaHTaMH.

4.7 IlepenocHsele 3a3emnenus g PY nanpspkenuem 1o 1 kB BelmyckaroT ¢ 0JHON ChbeMHON WU
TPeMsI HeCbEMHBIMHU IITAHTAMH.



4.8 TIlepenocubsle 3azemseHuss aiai PY Hanpsxkennem 10—220 kB BBIMyCKaroT TOJBKO B
Tpex(}a3HOM HCIOIHEHUN CO CheMHBIMH U HEChEMHBIMU IITAHTaMH.

4.9 Tlo KOHCTPYKTHBHBIM IpU3HAaKaM IIEPEHOCHBIC 3a3eMJICHHS MOTYT OBITH INTaHTOBBIMH,
IITAHTOBBIMH € METAJUINYECKUMH 3BEHBSIMU U OECIITAHT OBBIMH.

4.9.1 B cocTaB MITaHTOBOTO MEPEHOCHOTO 3a3€MJICHUS BXOJIST:

- W30JMPYIOIIAs 4YacTh, BBHINOJHEHHAS B BHUJE LITAHTH W3 JUIJIEKTPUYECKOrO Marepuaia (oaHOH
WITH HECKOJIBKUX) € PYKOSTKOIA;

- TOKOIIPOBOJSIIAS YacTbh, IPEACTABIIAIOIAs CO00M THOKMIA IIPOBOK;

- KOHTaKTHasl 4acTb, MPEJCTABIISIONIAs CO00M (ha3HbIe 32)KUMbI, HAKOHEUHUKH M CTPYOLIMHBI.

4.9.2 B cocTaB MITaHIOBOTO MIEPEHOCHOTO 3a3¢MJICHHSI C METaJUTMUECKIMU 3BEHBSIMH BXOJISIT:

- TOKONPOBOJSIIAs 4YacTh, MNPEACTABIAIONAs COOOH INTAHTY C METaUIMYCCKHMH 3BECHBSIMHU,
JNIEKTPUYECKH COCMHEHHYIO C THOKHM IIPOBOJIOM;

- U30JIMpyrouiasd 4acTb, BBIIIOJIHCHHAs B BUAC I[I/I3HCKTpPI‘IeCKOI>II HITaHTu C pyKOHTKOﬁ, Pa3sbEeEMHO
WIN HEPa3beMHO CBS3aHHOM C TOKONPOBOASALIEH YacThlO, W IOJICPKHBAIOIINM W HM30JIMPYIOLIM
(dhamamu;

- KOHTaKTHasl 4acTbh, BHINIOJIHEHHAS B BUJIE 3a)KMMa, KOHCTPYKTUBHO CBS3aHHOTO C METAJUIMYECKUM
3BCHOM ILITAaHI'U, U Cpr6]_II/IHbI Ha KOHIIE IpOBO/JA.

4.9.3 B cocraB OecmITaHroBOro NEPEeHOCHOTO 3a3¢MJICHUSI BXOMSAT:

- TOKOIIPOBOJISIIIAsl YaCTh, MPEACTABIAIOIA CO00H THOKHMIA IPOBOJ;

- KOHTaKTHas 4acTb, MpPEICTaBIIOMAas co00i (ha3HbIE 3aKUMBI C (UKCATOPOM IIOJIOKEHHS H
CTpYOLUHY;

- UW30NMpYIOIIash YacTh BBHINOJHEHHAas B BHAE HM3OJIMPYIONIMX T'MOKMX  SJIIEMEHTOB
(moxmep xuBaromero ¢aina u yrnpasisonero ¢aia).

5 OcHOBHBIC HapaMeTpPbI U pa3Mephl

5.1 OcHOBHBIE MapaMeTpbl M pa3Mepbl HITAHTOBBIX, IITAHTOBBIX C METAIIMUYECKUMH 3BEHBSIMH,
OeCIITaHrOBBIX IIEPEHOCHBIX 3a3eMJICHHH OJHO(A3HOrO M Tpex(azHOro HCIIOIHEHHH C CeYeHHEM
3a3eMJISIONIET0 MPOBOJA M3 CTAaHAAPTHOTO psma oT 16 mo 120 MM’ JIOJKHBI COOTBETCTBOBATH
yKa3aHHbIM B Tabmumax 1 u 2.

5.2 MuHuManbpHblE pa3Mepbl INTAHT MEPEHOCHBIX 3a3eMJICHHH HOKHBI cooTBeTcTBOBaTh ['OCT
20494.

6 O0mme TexHUYecKHe TpeOOBaHUS

6.1 XapakrepucTuku (cBoiicTBa)
6.1.1 TpeOoBaHus HA3HAYCHHS

Tabmmna 1 — OcHOBHbBIE TapaMeTphl ¥ pa3Mepbl MEPEHOCHBIX 3a3eMiIeHuH st PY

HanmMeHoBaHne mokasaress 3HaueHHeE TTOKa3aTess

HommunansHOe HanpshxeHne, KB 1 | 10 | 35 | 110 | 220
Tpexda3zHble MTAaHTOBEIE

CeueHHe 3a3eMIISIOIIEr0 IPOBOJIA, MM W3 crannaprHoro psiga ot 16 go 120
JlnuHa npoBoaa Mexay (ha3HBIMU 3AKUMaMH, 0,4 1,25 2,5 3,5 7,0
M, HE MEHee
JImrHa 3a3eMIISIFOIIETO CITyCKa, M, HE MEHEe 2,0 2,5 7,0 10,0 10,0
Uucno mraHr, mr. 3 1 1 1 1




Tabnuna 2 — OCHOBHBIE IapaMeTPbl ¥ pa3Mepbl EPEHOCHBIX 3a3eMiieHui st BJI

HaunmenoBanue 3HaveHNe ToKa3aTes
TIOKa3aTes
HomunansHoe 35 [110]220( 1 10 | 35(110]220|110-(330-| 750 | 1150|750 1150
HanpspkeHne, KB 220 [500
OpHOoda3HbIE Tpexdazupie OnnaodazHbIe
CeueHue 3a3eMIISIOLIETO W3 cranpaprHOro psa ot 16 no 120
POBOJIA, MM~
Jnuna nposoga mexay | — | — | — [0,8] 1,6 145160190 —|(— | —| — | — | —
(ha3HBIMHU 32)KUMaMH, M,
HE MCHee
Jmaa 3azemistromero  |12,0(12,0115,0( 9,0 | 10,0 {12,0(12,0{15,0{ 2,0 | 3,0 | 3,0 | 3,0 [ 8,0 10,0
CIIyCKa, M, HE MCHEe

IlltanroBBIE [lITanrossle ¢ becmranro
METaNTHYECKUMHU BBIE
3BEHBSIMU
Yucno mraHr, mr. 1 1 1 5 1 3 3 3 1 1 1 1 — | —
HIIH 3

Uucno MeTamInuecKux — === — | —|—— 2 2 3 4 — | —
3BEHLEB IITAHTH, IIIT.
JnvHa ynpaBisiiomero —- ! ———|—1—]|—|—1]—1]—110,0] 12,0 [10,0{ 12,0
(ana, M, He MEHEe
Jmuna -1 |- —|—|—1 — [10,0] 12,0
MOIACP>KUBAIOIIETO

(daya, M, He MCHEe

6.1.1.1 IlepeHocHble 3a3eMJICHHS NPUMEHSIOT Ha OTKJIIOUEHHBIX 4acTsIX PY M Ha OTKIIOUEHHBIX
yuactkax BJI nanpsbxenuem 0,4—1150 xB.

6.1.1.2 KoHCTpYyKIHSI IEpEHOCHBIX 3a3eMIICHUH JODKHA O0ecTIeYnBaTh YA00HOE X HAIOKEHHE Ha
TOKOBEAYLIUE YACTU 3JIEKTPOYCTAHOBOK 3JIEKTPOCTAaHLMM M IOJCTaHLMM, a Takke Ha nposona BJI
cedeHneM oT 6 10 600 MM” U CHATHE MX C YKa3aHHBIX 4acTeil i POBOJIOB.

6.1.1.3 TlepeHOCHBIEC 3a3eMIICHUS JOJDKHBI COOTBETCTBOBAThH TPEOOBAHUAM HACTOSIIETO CTaHIAPTA,
I'OCT 20494 m KOMIUIEKTOB KOHCTPYKTOPCKHX IOKYMEHTOB, YTBEPKACHHBIX B YCTaHOBICHHOM
MOpsiAKe.

6.1.2 TpeOoBaHUsI CTONKOCTH K BHEIIHUM BO3/ICHCTBUAM U KUBYYECTH

6.1.2.1 IlepeHocHbIe 3a3eMJICHUS NPETHA3HAUYEHB! A SKCIUTyaTallnd B JAWAIla30HE TeMIICpaTyp
OKpyXaromiel cpensl oT MuHYC 45 1o miroc 45 °C 1 OTHOCHTENBHOM BiIaxHOCTH Bo3ayxa 80 % mpu
temrieparype 20 °C.

6.1.2.2 3navyenue mporuda MTaHTH NIEPEHOCHBIX 3a3eMJICHUH HE TOJDKHO npeBbimaTh: 10 % — s
LITAHT, PaCCYMTaHHBIX Ha HampspkeHue 1o 220 kB, n 20 % — ans mTaHr, pacCYMTaHHBIX Ha Oolee
BBICOKOE HampshkeHue. [Ipornd n3mepsioT moj AeiicTBHEM COOCTBEHHOW Macchl mTaHTH. OcTaibHbIE
TEeXHUYECKHE TPeOOBaHMs M MeTOIbI KOHTpoJIs tanr — 1o ['OCT 20494,

6.1.2.3 Ilpu uCHOBITAaHUSAX HAa TEPMUYECKYH) CTOMKOCTh TOKONPOBOASIINE YacTHU IEPEHOCHBIX
3a3eMJICHUH JTOJDKHBI BBIZIEP’KUBATH TOKHM KOPOTKOTO 3aMbIKaHus (nasee — K3), 3Ha4eHUsI KOTOPBHIX B
3aBUCHMOCTH OT CEYCHUS M MaTepHaja IPOBOAHMKA JMOJDKHBI COOTBETCTBOBATH 3HAUCHUSM,
yKa3aHHBIM B Ta0muiax A.1 u A.2.

6.1.2.4 Tlpu wucheITaHUSIX HA DSJIEKTPOJUHAMUYECKYIO CTOMKOCTh TOKONPOBOAALIME YACTH
TIEPEHOCHBIX 3a3e€MJICHUH JOJDKHBI BBIIEPKHBATh TOKM K3, 3HaU€HMS KOTOPHIX B 3aBUCHMOCTH OT
CEUCHHUS ¥ MaTepHasa IPOBOIHIKA JOJDKHBI COOTBETCTBOBATH 3HAUCHUSM, yKa3aHHBIM B TaOnumax A.3
n A4

6.1.2.5 DnexTpuyecKUM UCHBITAHUSAM MOABEPralT HW30JUPYIOIIME IITaHTH 3a3eMJICHHN ¢
METAJUTMYECKUMH 3BEHBSIMH W HM30JIMPYIOIIMNE THUOKHE 3JEMEHTHl OECIITAaHTOBBIX 3a3€MJICHHH.
U3zonupyroniye rudkue 3JeMeHThl OeCITaHrOBbIX 3a3emMiteHuid 1t BJI nanpsokenuem 500, 750 u 1150
KB 10/KHBI BBIIEPKUBATh COOTBETCTBEHHO MOBBIIICHHOE HANPSDKEHHE MPOMBINUIeHHON yacToTh! 100,
150 u 200 kB B Teuenune 5 muH. TpeOoBaHUS K 3JIEKTPUYECKUM HCHbITaHusAM Itanr — no ['OCT
20494. DnexTpudecKre UCIBITAaHUS TUIICKTPUICSCKAX MTAHT MTAHTOBBIX 3a3EMIICHUI HE TIPOBOJISIT.

6.1.2.6 ToxompoBoAIIas YacTh, MPEICTABIAIONIAS COO0M MTAaHTy C METAUTHIECKUMHU 3BEHBSIMH,



MPOBOJIOM M 3aXXHMOM, JOJDKHA BBIICPXKHBATh TOKH TEPMHUUYECKOH M 3JIEKTPOIUHAMUYECKOMN
CTOMKOCTH, COOTBETCTBYIOIINE CEUECHUIO TPOBOJA.

6.1.3 TpeboBaHHSI YKOHOMHOTO HCTIONIE30BaHHS CHIPhS H MaTEPHAIIOB

6.1.3.1 3azemustonmii MPoBoA (Iajee — MPOBOJ) IOJHKEH OBITh HOPMAJBHON WIIM ITOBBIIIEHHON
crenenu ruokoctu (He Hke kinacca 3 mo [OCT 22483). [IpoBon MOXeT OBITh HEM30JIMPOBAHHBIM HIIH
HMETh NPO3paYHyI0 000JI0UKY, 00ECTIeUNBAIOIYI0 BU3yaIbHOE HAOIOICHHE 32 LIEIOCTHOCTHIO JKHJI.

6.1.3.2 CeueHue npoBoa BEIOMPAIOT U3 CTaHAAPTHOTO psixa ot 16 mo 120 MM,

6.1.4 KonctpykTHBHBIE TpeOOBaHUS

6.1.4.1 Merajuinueckie JeTany 3a3eMiIeHHH (KpoMe IPOBOJIa) JIODKHBI OBITH M3TOTOBJICHBI U3
KOPPO3UOHHO-CTOMKOr0 MaTepHuaa UK JOKHBI UMETh aHTUKOppo3uiiHoe nokpeitue no I'OCT 9.301.

6.1.4.2 TuOkuif TPOBOJ MOIDKEH OBITH MPUCOSAWHEH K 32)KUMY HEMOCPEICTBCHHO OONTaMH, C
MOMOIIFI0 THE30BOTO COCOMHEHHUS, TNPIKAMHONW IUIACTHHBI WM HAICKHO OIPECCOBAHHOTO
HaKOHEeYHHMKA. [Ipm STOM 3HaueHHE DJIEKTPUYECKOTO CONPOTUBICHUS COEIUHEHHS IPOBOA —
CTpyOIMHA JOKHO OBITH He Ooiree 600 MkOM.

6.1.4.3 N3onupyroniye 4acTu NEPEHOCHBIX 3a3€MJIEHUIM MOTYT COCTOSITh M3 HECKOJIBKUX 3BEHBEB,
M3TOTOBJICHHBIX W3 JAMAJIEKTPHYECKOro MaTepuana. KOHCTpyKIMS IITaHT JOJDKHA IPEeIOTBpaIlaTh
NoNalaHie BHYTPb BJard W MbuUTH. J{Jsi coeIMHEHNsT 3BEHbEB MEXIy COOOM MOTYT OBITh NPUMEHEHBI
JIeTaJIN, N3TOTOBJICHHBIE M3 JIEKTPOU30JIILIMOHHOTO MaTepraa Win MeTajua.

[Itanry MOMKHBI OBITH TMOKPHITHl SJCKTPOHM3OJSIIAOHHON SMaNbl0 WM HMETh TOKPHITHE W3
TEePMOYCa)XKHUBaEMON TIOJIMATUIICHOBOU TpyOKH. J[pyrue TpeOGoBaHMS K KOHCTPYKIINH, MEXaHUIECKAM U
3eKTpruecKuM mapamerpam mranr — 1o 'OCT 20494.

6.1.4.4 Kouctpykius (a3HOTO 3akMMa IEPEHOCHBIX 3a3¢MIICHHI JIOJDKHA O0ECIeYMBaTh €ro
ynoOHOEe HaJOXKCHHE Ha TOKOBEIYIIYI0 YacCTh JJCKTPOYCTAHOBKM M CHATHE C 3TOW YacTU. Y CHIIHE
3akaTHsg (PAa3sHOTO 3a)KMMa JODKHO 00ecrednBaTh HAASKHBIH KOHTAKT C TOKOBEIYIIEH YacThIO
3JIEKTPOYCTAHOBKH.

6.1.4.5 JlnuHa w30MpyMONIET0 T'MOKOro 3JieMeHTa (HoaJep KuBaroluii Qanx) OecmraHroBoro
3azemuieHns st BJI manpsoxernem ot 500 mo 1150 kB qomkHa OBITh He MEHEE UIMHBI 3a3EMJISIOIICTO
npoBoja. M3omupyromiuii THOKU 3JIeMEHT TOJKEH OBITh M3TOTOBJICH U3 MOJUMEPHBIX MAaTEPHAIIOB.

6.1.5 TpeOoBaHuUs K HAICKHOCTU

6.1.5.1 Cpemauii Cpok CITy>KOBI IIEPCHOCHBIX 3a3¢MJICHUN — HE MEHee & JIeT.

6.2 KomniekTHOCTh

6.2.1 B KOMIDIEKT IIOCTABKH IITAHTOBBIX ¥ IITAHTOBBIX C METALTHYSCKUMHE 3BEHBSIMH TIEPCHOCHBIX
3a3eMJICHUH JODKHBI BXOIUTE!

- IEPEHOCHOE 3a3eMIICHUE B YEXJIE 1 mt.;
- IITaHTH B yexJje 1 KOMIUIEKT;
- MacmnopT 1 3K3.

6.2.2 B KOMIIIEKT IOCTaBKM OECIITAHTOBBIX 3a3€MJICHHH, a TaK)Ke 3a3eMJIEHHH C HECHEMHBIMH
ITaHraMH1 JOJIKHBI BXOJIUTh:

- IEPEHOCHOE 3a3eMJICHHE B cOope — 1 KOMIUTEKT;
- 4exol — 1 mt;
- TacopT — 1 3k3.

6.3 MapkupoBka

6.3.1 Ha xaxmoe mepeHoCHOE 3a3eMJICHHE JOJDKHA ObITh HaHeceHa MapkupoBka mo 'OCT 18620,
coJiepKalas ciIenyrolue JaHHbIe:

- TOBapHBIN 3HAK WJIM HAMEHOBaHNE MPEANPHUATHSI-U3TOTOBUTEIIS;

- TUII 3a3€MJICHHUS;

- CeYeHHue MPOBO/A;

- paboyee HanpsHKEHHE;

- 1aTa U3TOTOBJICHUSI.

MecTo MapKHpOBKH [JOIKHO OBITH OMNpPEAETICHO B TEXHUYECKUX YCIOBHUSX Ha IEPEHOCHBIC
3a3eMJICHHS KOHKPETHBIX THIIOB U pabOYHX YepTexkKax.

6.3.2 Mapxuposka mrtanra — 1o 'OCT 20494.

6.3.3 TpancropTHass MapKUpOBKa TPY30BBIX MECT JOJDKHA  COJIEpXaTh  OCHOBHEBIE,
JIOTIOJTHUTEbHBIE, HH(OPMAIIMOHHBIE HAAMKUCH M MaHUMysanuonHsle 3Haku «BOUTCS ChIPOCTU»
BbInosiHeHHbIe B cooTBeTcTBUU ¢ [[OCT 14192.

6.4 YnakoBka

6.4.1 IlapTHs EpeHOCHBIX 3a3eMJICHUI JOJDKHA OBITH yIIaKoBaHa B JICPEBSHHBIN SIIIUK WX HHYIO
JKECTKYIO Tapy ¢ TPy30M Maccoi B smuke He Ooxee 40 kr.

6.4.2 Macca GpyTTO OZHOTO Ipy30BOTO Mecta — He 6onee 90 kr.



7 TpedoBanusi 6e30MaCHOCTH

7.1 TlepeHocHble 3a3eMiICHHS HOJDKHBI COOTBeTCTBOBaTh TpeboBammsam ['OCT 12.2.007.0 u
«IIpaBun TpPUMEHEHHS M WCHBITAHMS CPEACTB 3allUThHl, HCIONb3YEMBIX B 3JIEKTPOYCTAHOBKAX,
TeXHUYECKHUX TpeOoBaHMUi K HUMY [1].

7.2 W3zonmupyromuye 4YacTH NEPEHOCHBIX 3a3eMIJICHHH JOJDKHBI COOTBETCTBOBATH TPEOOBAHHSM
6e3omacHocT 'OCT 20494.

7.3 Tlo cremeHu 3alUThl YET0BEKA OT MOPAKEHHUS HIICKTPHUECKUM TOKOM MEPEHOCHBIE 3a3eMIICHUS
OTHOCST K AJIeKTpoTeXHHUecKuM u3nenusaM kiaacca I OCT 12.2.007.0.

8 IlpaBuia npueMKH

8.1 It mpoBEpKH COOTBETCTBHUS NEPEHOCHBIX 3a3eMIJICHHH TpeOOBaHMSAM HACTOSIIETO CTaHIapTa
NPOBOJIAT CIEAYIOIINE UCTIbITaHus (Tabauua 3):

- PUEMOC/IaTOYHEIC;

- TIEPHOANYCCKIE;

- TUTIOBEIE.

8.2 IIpuemocaaToyHble HCTIBITAHUS

8.2.1 Kaxmoe mepeHOCHOE 3a3eMJICHHE W €ro 4YacTH (majiee — U3ZeIHe) IODKHO OBITh
MOJIBEPTHYTO TMPHEMOCIATOYHBIM HCIBITAHUSIM Ha COOTBETCTBHE TPEOOBAHUSAM HACTOSIIETO
CTaHIapTa.

8.2.2 Ha xaxmoe m3nenue, MpOIIEAIee MPUEMOCAATOYHBIE HCITBITAHNS, JOJDKEH OBITH BBITHUCAH
MacIoprT.

8.2.3 [lpu oOHapyXeHHH B TpoOIlecCe MPUEMOCTATOYHBIX HCIBITAHWA HECOOTBETCTBUS H3JICIUS
X0Ts OBl ONHOMY W3 TpeOOBaHWI HACTOSIIETO CTaHAAPTa MPHUEMKY HE MPOBOISAT IO BBIICHEHHS
MPUYHH, BBI3BABIINX HECOOTBeTCTBHE. llocie ycTpaHEeHWS AAHHBIX NPUYMH H3ZICIHE ITOABEPTaioT
TMOBTOPHBIM HUCIIBITAHUAM.

8.3 Ilepuonnueckue HCNbLITAHUSA

8.3.1 Tlepuoamyeckue WCOBITAHUS TPOBOIAT HE PEXE OJHOTO paza B ISITH JieT. VcmbITaHHSIM
MOJIBEPTAIOT HE MCHEE TPEX M3ICIUI KaXKIO0TO TUTIA, BEIICPKABIINX IIPHEMOCIATOYHBIC HCIIBITAHHUS.

8.3.2 Ilpm HECOOTBETCTBHM H3ICTUA XOTA OBl OJHOMY TPEOOBAHMIO HACTOSIIETO CTAaHAAPTA
MMPOBOAAT TIOBTOPHBIC TMCPUOANYCCKUE UCIIbITAHUA. Yucio HCHBITYCMBIX l/IS[leJ'II/Iﬁ Inpu  3TOM
y/IBauBaIOT.

8.3.3 Ecnu npu HCTBITaHUSAX yIBOCHHOTO YHCIIA M3ICIUA XOTA OBl y OZHOTO OyaeT oOHapy>KeHO
HECOOTBETCTBHE TPEOOBAaHUSAM HACTOSAIMIETO CTAHAAPTA, IPUEMKY U BBITYCK M3JENUI MPEeKpaIaT 10
BBISABJICHUA U YCTPAHCHUSA MMIPUYNH, BbI3BABIINX HECOOTBETCTBUC.

8.4 TunoBbie HCTBITAHUS

8.4.1 TumoBble UCHBITAHUSA MPOBOIAT, CCIM B KOHCTPYKIHIO WJIA TEXHOJOTHIO W3TOTOBJIICHUS
W3JIeNNS] BHECEHBI M3MCHEHUS, KOTOPBIE MOTYT ITOBJIHATEH HA €r0 TEXHUYCCKHIE XaPaKTCPUCTUKH.

8.4.2 TumoBsle UCTIBITAaHUS TPOBOIAT B 00BEME H IO MPOTPaMMeE, COCTABICHHOMN MpeanpHUsITHEM-
H3roTOBUTEJIEM, COITIACOBAHHBIX B YCTAHOBJICHHOM ITOPAAKE.

8.4.3 UYwucno wusnenuii, HEOOXOJUMBIX JUIsI TIPOBEICHHS THIIOBBIX HCIBITAHUH, KOTOPOE
YCTaHABIMBACT NPEACTABUTENh 3aKa3uyMKa COBMECTHO C MPEANPHUATHEM-H3TOTOBUTEIEM, HE MEHee
JBYX.

8.4.4 Ecnu npu THIOBBIX HMCIHBITAHUSX XOTs OBl OJHO W3 M3JENUIl HE YAOBIIETBOPSET XOTS ObI
OJTHOMY TPeOOBAHHWIO HACTOSIICTO CTAHIAPTA, MPOBOJAT IMOBTOPHBIC UCIBITAHUS YIABOCHHOTO YHCIIA
m3nenuii. Pe3ynbraTsl TOBTOPHBIX MCIBITAHUN CYUTAIOT OKOHYATEITHHBIMU.

9 MeToabl HCITBITAHUM

9.1 BusyanbHbI KOHTPOJIb TIEPEHOCHBIX 3a3€MIICHHH 3aKJII0YaeTCs B MPOBEPKE MX KOHCTPYKIIWH,
UCIIPABHOCTH, KOMIUICKTHOCTH, YIAaKOBKH, MapKHPOBKH, HAJIMYMS 3aIIUTHI OT KOPPO3UH, COCTOSHHS
IEKTPOM3OJSIIUOHHBIX ~ MOKPHITHH, HaNW4Msi OTPAaHWYUTENBHOTO KOJNbIA Ha INTAHTe WM
M30JIMPYIOLIEH YacTH, a TaK)Ke HAINYUSl TEXHUUECKHX TOKYMEHTOB.

ITpoBepKy Ha COOTBETCTBHE PabOYMM YepTekaM CJeAyeT NMPOBOAUTH B IPOIECCe W3TOTOBICHHS
MIEPEHOCHBIX 3a3¢MJICHUI C IIOMOLIBI0 M3MEPUTEIBHOTO MHCTPYMEHTA, 00eCIICYHBAIONIETO TOYHOCTb,
YKa3aHHYIO Ha 9THX YepTexkax.

IIpoBepKy 3aIIUTHBIX MMOKPHITUN MeTaNTHUecKuX fetanen cienyet mpoBoauts no ['OCT 9.302.



Tabnuma 3 — Buabl HcnbITaHUN ¥ 003aTEIBHOCTD MIPOBEICHUS HCITBITAHMIA

[TyHKT HacTOSIIErO O0s13aTeTFHOCTD MTPOBEACHHUS
Bun ucnerrannii cTaHaapTa HUCIIBITAaHUI
TEXHUYECKUX METOJIOB | IPHEMOC]IA | IEPHUOIH | THUIIOBBIX
TpeOOBaHMH | UCTIBITAHWH | TOYHBIX | YECKHX
BusyanbHelil KOHTpOJIb, poBepka | 6.1.4.1-6.1.4.7; 9.1 Ha Ha Ha
COOTBETCTBHUS TPEOOBAHMIM 6.2-6.4; 5.1
TCXHUYCCKUX JOKYMCHTOB
KnumaTtndeckue ucrpITanus 6.1.2.1 9.2 Hert Ja Ja
IIpoBepka MexaHU4ECKOI 6.1.2.2 9.3 Her Ha Ha
MPOYHOCTH IITAHTH
[TpoBepka ceueHusi NPOBOJIHUKA 6.1.3.2 9.4 Her Ha Ha
UcnbiTanus Ha TEPMUYECKYIO U 6.1.2.3,6.1.2.4 9.5 Her Ha Ha
ANEKTPOAMHAMUICCKYIO CTOMKOCTh
[TpoBepka mepexogHOro 6.1.4.2 9.6 Ha Ha Ha
COTIPOTHUBIICHUS
DNIEKTPUIECKHE UCTTBITAHUS 6.1.2.5 9.7 Ja Ha Ha
W30JIMPYIOUIEN YacTH

9.2 IIpoBepky NEpPEHOCHBIX 3a3€MIICHUI Ha BO3JEHCTBUE MOJOXKHUTEIBHBIX M OTPHULATEIBHBIX
TEMIIEpaTyp MHPOBOAAT B KaMepe Telula M XOJlojAa JIroboro Tuma. M3aenwe BBIACPKUBAIOT TPH
temnepatype mmoc 45 °C (munyc 45 °C) B Teuenue 2 .

IlepeHocHBIE  3a3eMJIGHHS  CUMTAIOT  BBIJCPKABIIMMM  HUCIBITAHUS, €CJIH  OTCYTCTBYET
pacTpecKUBaHUE U30IMPYIOIUX NOKPHITUI U IUNIACTMACCOBBIX JETaeH.

9.3 Tlpm mnpoBepke IITaHT MEPEHOCHBIX 3a3eMJICHWI Ha W3rHO INTAHTY YCTaHABJINBAIOT
TOPU30HTANIBHO M 3aKPEIUISIOT B JIByX TOUYKAaX: y KOHIA PYKOSTKH M Y OIPaHHYUTEIBHOrO Koibua. C
MOMOIIBI0 METAJUTMYCCKOMN JIMHEHKH (PUKCUPYIOT YPOBEHb OCH INTaHrH. [0 MeTalTMuecKon JTHHEKe
OTCYUHUTHIBAIOT MPOTHO KOHIIA ITAHTH OTHOCHTEILHO OTMEUYEHHOTO YPOBHSI.

IlepeHocHble 3a3eMIICHHS CUMTAIOT BBIACPKABIIMMHU HCIIBITAHWS, €CJIM OTHOIICHHWE Ipormda K
JUTMHE M30JIMpYIomiel yacTu He npesbimaet 10 % 11 mrTaHr, pacCUNTaHHBIX Ha HampspkeHue no 220
kB, u 20 % m1st mTaHr, pacCYMTaHHBIX Ha 00Jiee BICOKOE HAIPSKEHUE.

Mertoas! KOHTpouis TaHT Ha pactsxerne — 1o 'OCT 20494.

9.4 JIng mpoBEpKH ceYeHHs NMPOBOJHMKA Pa3OMparoT MPOBOA HA CTPEHTH M IIOACYMTHIBAIOT WX
YHCII0, 3aTEM MOJCYUTHIBAIOT YUCIIO KM B cTpeHre. C MOMOIIbI0 MUKPOMETPA U3MEPSIOT AuameTp D
Kuibl B MuutuMmeTpax. Cedenue S, MM SKHJTBI OnpeessIoT Mo GopMyiie

_314D?
—

S ()

[TonydeHHOEe 3HAaUYEHHE YMHOXKAIOT Ha YHCIIO XXMJ B CTpPEHIe M Ha 4Hcio crpeHr. Ilomyuennoe
YHCJIO COOTBETCTBYET CEUCHHIO MPOBOJIHHKA B KBAIPATHBIX MIJLTHMETpPAX.

9.5 VcnbiTaHus Ha TEPMHYECKYIO H JJIEKTPOANHAMHYECKYIO CTOMKOCTh IPOBOJAT B CIICIHAIBHBIX
na6opaTop1/151x, AKKPEAUTOBAHHBIX JJIs HCIIBITAaHUM 3TOTrO THIIA, HA aTTCCTOBAHHBIX HMCIBITATCIIBHBIX
ycraHoBKax. [lepeHOCHbIe 3a3eMIICHHS, 32)KMMBI KOTOPBIX IpeIHa3HAYeHBbI U YCTaHOBKH:

- Ha IIMHBL, JOJDKHEI GBITh 3aKPeIUIeHbI Ha METHBIX TLIACTHHAX CEUeHHeM He MeHee 300 MM’;

- Ha IIPOBOJA, IOJDKHBI OBITh 3aKPEIJIeHb! Ha MEIHBIX IITHIPAX AJIMHOIM He MeHee 10 cM U ceueHneM
He Gonee 70 My’

HcnblTanusM NOABEPraroT 1Mo TpH 00pasla MepeHOCHBIX 3a3eMJICHUH Kaxaoro Tuma. Ecnu Turrsl
MIEPEHOCHBIX 3a3¢MJICHHII KOHCTPYKTHBHO HE3HAYUTENBHO OTIMYAKOTCS IPYTr OT JpYyra, IOITyCKaeTCs
NPEeNbSBIATh HAa HMCHBITAaHUS 32KHMBI U IIPOBOJA ITHX 3a3eMIICHHMI Kak OJHOTHIHBEIX. Pesynbrar
UCIIBITAaHUH B 3TOM ClIy4yae PacipoCTpaHseTcs Ha BCE MOJJOOHBIC THUIIBI 3a3EMIICHHIH.

[Tpu ucnbITaHUSIX 3a3eMIIsIEMBIE TPOBO/A, 3AKUMBI, CTPYOLMHBI HE 3a4HIIAOT.

HcmpiTaHuss MPOBOAAT MO OAHO(DA3HOH CXeMe TpeXCeKyHIHBIM TOKOM K3, cooTBeTCTBYyHOIINM
ykazaHHOMy B Tabimmax A.1—A.4, 1o moiHOTO paspymeHus obpasma. JlomyckaeTcs UCIBITaHUS Ha
JNEKTPOMHAMHYECKYIO U TEPMUYECKYIO CTOMKOCTB IIPOBOJIUTH B OJIHOM HCITBITAHUH.

[TepeHocHBIE 3a3eMIICHHSI CUMTAIOT BBIICP)KABIIMMH HCTIBITAaHHUS (TEPMUYECKH CTOMKHMH), €CIH



paspylIeHre IPou301LIo Oojee ueM 3a 3 C.

[lepeHoCcHBIE  3a3€MJICHHSI CUMTAIOT  BBHIJCP)KAaBIIMMHM  UCHBITAaHHS  (SJIEKTPOIUHAMHYECKH
CTOMKHMMH), €CIIM HE MPOM30IIJI0 MEXaHWIECKUX paspyLICHUH WM cOpachbIBaHUS 3a3€MJICHUS C IIHH
WM IITHIPEH.

9.6 TIpoBepKy dIEKTPHYECKOTO COMPOTHBICHHS COSIUHEHHsI MPOBOJA — CTPYOLMHA MPOBOJAT C
MTOMOIIBI0 MUKPOOMMETpA, JABOMHOIO MOCTAa WJIM METOJOM BOJBTMETpa-aMIIEpMETpa MO METOIUKE,
ykazanHoi B 'OCT 17441.

W3mepeHns BHITOIHAIOT B NIEPEX0/ie MEKAY IPOBOIOM M ITOBEPXHOCTBIO CTPYOIMHBI, 3a)KUMa WU
HaKOHEYHHKA.

[TepeHocHBIE 3a3eMIICHHSI CUMTAIOT BBIACP)KABIIMMHU WCIIBITAHMS, €CIIM 3HAYCHHUE CONPOTHBIICHMS
mepexoja coctaBmwio He 6onee 600 MkOM.

9.7 Omnekrpmueckue wucmbiTanus mraHr npooaar nmo ['OCT 20494. Wzomupyromuii THOKHMIA
3JIEMEHT OECIITAaHTOBOI'O 3a3eMJICHMS HCIBITHIBAIOT MO YacTAM. K KaxaoMy ydacTKy AJUHON 1 M
MOJKIIIOYAIOT YacTh IIOJHOTO HCIBITATENIFHOTO HANPSDKEHUs, IPOINOPUHOHAIBHYI0 JUIMHE W
yBenmueHHyI0 Ha 20 %. JlomyckaeTcs OIHOBPEMEHHOE HCIIBITAaHWE BCEX YYAaCTKOB H30JIHMPYIOIIETO
THOKOTO 3JIeMEHTa, CMOTAaHHOTO B OyXTy TakUM 00pa3oM, 9ToOBI JUTMHA MTOTYKpyTa cOCTaBisia 1 M.

10 TpancnopTupoBaHue U XpaHeHHe

10.1 TlepeHocHble 3a3eMIICHUS TPAHCIOPTUPYIOT B KPBITBIX TPAHCIIOPTHBIX CPEACTBaxX JHOOOTO
BU/Ia B COOTBETCTBUH C IIPaBUIIAMH IIEPEBO30K TPY30B, AEHCTBYIONIMMH Ha TPAHCIIOPTE AAHHOTO THIIA.

10.2 YcnoBust XpaHeHHS U TPaHCIOPTHPOBAHUS TEPEHOCHBIX 3a3€MJICHUN B YacTH BO3AEHCTBUS
KJIMMaTH4ecKuX (haKTOpOB BHEIIHEH cpensl JOJDKHBI cooTBeTcTBOBaThH Kareropuu 2 'OCT 15150; B
YacTH BO3ACHCTBHS MexaHn4eckuX (pakropoB — rpyme K TOCT 23216.

10.3 XpaneHne NepeHOCHBIX 3a3€MIICHUH OCYIIECTBISIIOT B 4EXJIE, IPH OTCYTCTBUHU BO3JECHCTBHSA
KUCIIOT, IIesioved, OeH3MHa M ApPYrux pactBoputenei. ['pymma ycnoBuit xpanenuss — 2 no 'OCT
15150.

11 Yka3zaHus 1o 3KCIIyaTaluu

11.1 IIpu paborax ¢ nMepeHOCHBIMH 3a3eMJICHUSIMHA HEOOXOIMMO pyKOBoJCTBOBaThCs «IIpaBuiiamu
NPUMEHEHMSI ¥ UCIIBITAHUSI CPEJICTB 3aIlUTHI, UCIIOJIB3YEMBIX B 3JEKTPOYCTAHOBKAX, TEXHHUYECKUMH
TpeOoBaHUAMHU K HUMY [ 1], « MexkoTpaciaeBpIMH MPaBIIIAMHF IO OXpaHe Tpy/a (MpaBuia 6e30MacHOCTH)
MIPH IKCIUTyaTaIlH JIEKTPOYCTAaHOBOK» [2] M TpeOOBaHUAME HACTOSIIETO CTaHAAPTA.

11.2 YcTaHOBKY (M CHATHE) MEPEHOCHBIX 3a3€MJICHUH B DJIEKTPOYCTAHOBKAX HAMPSHKEHUEM CBBIIIIE
1000 B cnemyeT BBINONHATH B AUAJIEKTPUYECKUX II€pYaTKaX C HCIOJIB30BAaHHEM H30JIUPYIOIIEH
IITAHTH. 3aKpeliITh 3aXKUMBl MEPEHOCHBIX 3a3€MJICHHHM ClIeayeT JTOH ke INTaHroil WiH
HETIOCPECTBEHHO PYKaMH B IUAJIIEKTPHUECKUX MEpUATKAX.

11.3 YcranaBnuBaTh NEpPEHOCHBIE 3a3eMIICHHSI HEOOXO0AMMO Ha OTKIIIOYEHHBIE TOKOBEIYIIHE YaCTH
JNEKTPOYCTaHOBKHU TIOCJIE MPOBEPKH OTCYTCTBHS HAIpPSDKEHMsST B IOCIEJOBATENBHOCTU: BHAuaue ¢
TTOMOIIBI0 CTPYOIMHBI TTOJCOEANHUTE TEPEHOCHOE 3a3€MJICHHE K 3a3€MIIMTEIIO, 3aTEM C MOMOIIBIO
(ha3HBIX 32)KUMOB 3aKPEINUTh 3a36MJICHHE Ha TOKOBEIYIINX YaCTAX.

11.4 I1pu HATUYKK B 3JSKTPOYCTAHOBKAX 0OJBININX TOKOB K3, MPEBHIIIAIONINX YHCIIOBBIC 3HAUCHHS
TOKOB TepMHYecKoW croikoctd (tabumupbl A.l, A.3), HomyckaeTcss MCHONB30BaTh JBa M Ooiee
MapauIeIbHO BKITIOYEHHBIX IIEPEHOCHBIX 3a3€MIICHHSI HEOOXO0IMMOTO CEUCHHSI.

11.5 MuHAUManpHOE CeYeHHE MPOBOAA MEPECHOCHOTO 3a3eMIICHHUS Syyin, MM2, YCTaHaBIMBAEMOTO B
3JIEKTPOYCTAHOBKE, PACCYMTHIBAIOT 110 (hopmyJie (2) min BeIOMparoT u3 tadmui A.1, A.2.

_ ]Ks'\/z
C P

S min (2)
rue Smin — MMHHUMAJIbHOE CE€YCHHE IIPOBOJA, MM2;
I, — MaKCHMalbHOE 3HAYCHHE TOKA K3 snexTpoycTaHoBKH, KA;
t, — BpeMi HanOOIBIIeH BBIACPKKH OCHOBHOW PEJICHHOM 3alHTHI, C;
C — pacyeTHBId KO3QPHUINEHT, XapaKTePU3YIOIN H3MEHEHHE COMPOTUBICHUS MaTepHuaja

MPOBOJIA B 3aBUCUMOCTHU OT TeMIIEpaTyphl Harpesa (npuioxeHue b).



B kayecTBe BpeMEHU HamOOJIbILEH BBIIEPKKH OCHOBHOM pENICHHOW 3alMTHI ClleAyeT NPUHUMATh
CYyMMY BpEMEH, NOIy4aeMyI0 OT CJI0XKEHHS BPEMEHH JIeHCTBHSI OCHOBHOM 3aIUTHI (C y4ETOM BPEMEHH
JEWCTBHSA aBTOMAaTa IIOBTOPHOTO BKIIOUCHHMS), YCTaHOBICHHOW Yy Ommxkaifimero k wmecry K3
BBIKJTIOYATENIS], ¥ [TOJTHOTO BPEMEHH OTKIIIOYECHUS 9TOTO BBIKIIFOUATENS (BKIIIOYast BpEMs TOPEHUSI JyTH).

11.6 UcnbITaHNs NePEeHOCHBIX 3a3¢MJICHHI B YCJIOBHAX IKCILIyaTAUA

11.6.1 B ycmoBusX 3KCIIyaTallMd MEXaHWYECKHE WCIBITAHHWS IEPEHOCHBIX 3a3eMJICHUH He
MPOBOJIAT.

11.6.2 B ycnoBHAX 3KCILTyaTallMK 3IEKTPUYECKUM UCTIBITAHUSAM MOJBEPralOT IITAHTU NEPEHOCHBIX
3a3eMJICHMHA C METAJUIMYECKUMHU 3BEHBSAMH M H30JIMPYIOIIHME THOKHE 3JIEMEHTHI OECIITaHIOBBIX
MEPEeHOCHBIX 3a3emiieHui. [lepuoauunocTs uenbiTanuii — 1 pa3 B 24 mec.

ONeKTpU4ecKUe MUCIBITaHUS AMINEKTPUUECKUX IUTAHI INTAHTOBBIX NEPEHOCHBIX 3a3€MJICHHUI He
MPOBOJIAT.

11.7 IlepeHocHOE 3a3eMIIEHHE TODKHO OBITh U3BATO U3 IKCIUTyaTaIlMH B CICAYIOIINX CIydasx:

- TpHU pa3pyUICHUHd WM CIIEKAHUH MPOBOJHUKOB, CHIKCHHH MEXaHWYECKOH IPOYHOCTH
KOHTAKTHBIX COSAMHEHUH, PaCIUIaBICHUH HX;

- ipu 0OpsIBe Oomee 5 %o Kuil.

12 l'apaHTHH U3rOTOBUTEJISI

12.1 H3roroBurenb rapaHTHpPYeT COOTBETCTBHE IEPEHOCHBIX 3a3eMJICHHH TpeOOBaHMSIM
HACTOAIIEr0 CTaHAapTa NpH COOJIONCHWH YCJIOBHH NPUMEHEHHUS, OSKCIUTyaTallud, XpaHEHUsS W
TPaHCTIOPTHPOBAHNUS, YCTAHOBJICHHBIX HACTOSIIIMM CTAHIApTOM.

12.2 TapaHTUHHBIH CPOK 3KCIUTyaTalldiM IIE€PEHOCHBIX 3a3eMJICHHMA — JBa TO/Ja C MOMEHTa
OTIPY3KH HOTPEOUTEIIO.

I[MPMJIOXEHUE A
(obOs3aTenbHOE)

YucjoBble 3HaUeHHsI TOKOB TepMH'—leCKOﬁ 4 3HEKTp0HHHaMquCKOﬁ CTOMKOCTH
IEPEeHOCHBIX 3336MJ’[CHHﬁ, HU3TrOTOBJICHHBIX U3 Pa3HbIX MaTepuaJioB

A.1 3HayeHMs YCTAHOBUBIIMXCS TOKOB TEPMHYECKON CTOMKOCTH IEPEHOCHBIX 3a3eMueHui [ yor?

KA, B 3aBHCHMOCTH OT CEYCHHs i MaTepHalia IPOBO/A, 13 KOTOPOrO OHHM M3TOTOBIICHBI, PACCUUTHIBAIOT
o cuenyoiien popmyse, nonydeHHou u3 popmyisi (b.5):

S
Sl

yor (A.1)
rae S, — MHHEMAIBHOE CEYCHHE NIPOBOJA, MM
t, — BpPEMA HanOOIBIIeH BBIICPKKH OCHOBHOW PEJICHHOM 3alHTHI, C;
C — pacyeTHBId KO3QPHUINEHT, XapaKTePU3YIOINI H3MEHEHHE COMPOTUBICHUS MaTepHuaja

MPOBOJIA B 3aBUCUMOCTHU OT TeMIIEpaTyphl Harpesa (npuioxeHue b).

Heo6X0AMMO MOHHMMATh, YTO TOK TepMUYecKoil croiikoctu [ yor PABEH MaKCHMaJbHOMY TOKY
KOPOTKOTO 3aMbIKaHusi [ ., KOTOPBIi MOXET BBIJCPXKATh IMEPEHOCHOE 3a3eMICHHE B TCUCHHE

OIPENENEHHOTO BPEMEHH [, .

Hdna menn xodddumument C=250. YucmoBble 3HAYCHUS TOKOB TEPMUYECKOH CTOMKOCTH IS
MEePEHOCHBIX 3a3eMJICHHH, N3TOTOBJICHHBIX M3 MEIHOTO MPOBO/A, YKa3aHbl B Tabnuie A.1.

Tabmuna A.1 — Toku TepMHYEeCKOW CTOMKOCTH JUIs IIEPEHOCHBIX 3a3eMJICHHMI W3 MEIHOTO
MIPOBOAA
JnuTenbHOCTh MaxkcuManbHO TOIMYCTUMOE 3HAYEHHE YCTAHOBUBIIIETOCS TOKA, KA,

IMPOTCKaHUsA JUJIA TIPOBOJIa CCUCHUEM, MM2




TOKa, ¢ 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 23 3.6 5.1 72 10,1 13,7 17,3

Hus amtomunust koddduiment C=152. YucnoBble 3HAYCHHS TOKOB TEPMHYECKOW CTOWKOCTH

TMEPEHOCHBIX 3a3eMneHm71, M3roTOBJICHHBIX U3 aJITIOMUHUCBOIO ITPOBOAA, YKa3aHbI B Ta6m/1ue A2.

Tabnuma A.2 — Toku TepMHYECKOW CTOHKOCTH JIJIS TIEPSHOCHBIX 3a3eMJICHHH W3 aJIOMIHHAEBOTO

MpOBOAA
JITUTeNBHOCTD MakcuManbHO JOMyCTUMOE 3HaYeHHE YCTAaHOBUBIIIETOCS TOKA, KA,
MPOTCKAHHUS JUTS IPOBOJIA CEUCHUEM, MM
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 3MeKTpOJMHAMUYECKON CTOMKOCTH (yAapHBIN TOK) IMpPEBBIIAET YCTAaHOBUBIIMUCSA TOK B
UucnoBele 3HAuY€HHs] TOKOB 3IEKTPOJUHAMMYECKONM CTOMKOCTH A IMEPEHOCHBIX

2,55 paza.

SaBSMHeHHﬁ, H3roTOBJICHHBIX U3 MCIHOT'O IMPOBOJA, YKAa3aHbI B Ta6.]'II/I]_IC A3.

Tabmauna A.3 — MakcumanabHO JOITyCTUMBIE 3HAUEHUS TOKOB IEKTPOAMHAMHUYECKON CTOMKOCTH
JUTSl TIEPEHOCHBIX 3a3eMJICHUH N3 MEJHOTO MPOBOAA

Ceuenune

MpOBO/IA, MM

MakcuManbHO TOIyCTUMOE
3HaYE€HHE TOKOB

Ceuenne

pOBO/IA, MM

MakcuManbHO JOIYCTUMOE
3HaYE€HHE TOKOB

3IEKTPOAUHAMUYECKON 3JIEKTPOAUHAMUYECKON
CTOMKOCTH, KA CTOMKOCTH, KA
16 14,0 70 61,75
25 22,0 95 84,0
35 31,0 120 106,0
50 44,25

UucnoBble 3HAYEHUS TOKOB AJIEKTPOAMHAMHUYECKON CTOMKOCTH Ul MEPEHOCHBIX 3a3€MJICHUI,
M3TOTOBJICHHBIX U3 AIFOMUHHEBOTO MMPOBOA, YKa3aHbl B Tabmuie A.4.

Tabnuma A.4 — MakcUMalIbHO JOITyCTUMBIC 3HAYCHUS TOKOB AJICKTPOIMHAMUYECKON CTOMKOCTH
JUTS TISPEHOCHBIX 3a3¢MIICHUH U3 ATFOMIHUEBOTO TIPOBOIA

Ceuenne
IpoBOJa, MM

MakcuManbHO TOILyCTUMOE
3Ha4YEHHE TOKOB

Ceuenne

MpoBOJA, MM’

MakcuManbHO JOIyCTUMOE
3HaYeHHE TOKOB

3IEKTPOAUHAMHUYECKON 3JIEKTPOAMHAMUYECKON
CTOMKOCTH, KA CTOMKOCTH, KA
16 8,5 70 37,5
25 13,5 95 51,0
35 18,8 120 64,5
50 12,75




[MPMJIOXXEHUE b
(cripaBouHOE)

MaremaTudeckoe ooocHoBaHue GopMyJibl VIS pacueTa MUHUMAJILHOTO CeYeHUs
NPOBO/a MEPEHOCHOT0 3a3eMJIeHHUS

b.1 VcnplTaHus MepeHOCHBIX 3a3eMJICHHH Ha TePMHUECKYIO CTOHKOCTH MPU KOPOTKOM 3aMBIKaHUH
MPOBOASAT CPAaBHHUTEIBHO OBICTPO — 3a 3 ¢. 3a 3TO BpeMs Bce KOJMYECTBO TEIUIa, BHIJIEISEMOE MpH
MIPOTEKaHUH TOKA, UAET Ha pa3orpes nposoja. Ilepenada Temnna B OKpY>KarOLIyIO0 CpPEAY OTCYTCTBYET.
Takme mnpomeccsl B ¢Qusmke Ha3pBatoTcs agmabatmdeckmmu. Cormacro MOK 724 mna
annabaTHYecKoro mpolecca UMeeM:

6
C,, /10
2 _ %2 _ -6
1, ==+ a(T,, = 20)ldp= 0,507 dT . (.1)
e [K3 ___ neiictByloulee 3HaueHue Toka K3, A;
P,y — YACIBHOE DJIEKTPHYECKOE CONPOTHBJICHHE MaTepuala JKWIbI NPU TEMIepaType 20 °C,
OM-M;
| — nnuHA MpoBOAA, M;
o — TEMIepaTypHbIH KOA(P(QHUIUEHT CONPOTHBICHUS MaTepuasia TOKOIPOBOISIICH KHJIbI,
—
C
T, — TpelenbHAs TEMIEPATypa HArpepa MPOBOJA MPH KOPOTKOM 3aMbIKAHHH, °C;
T— TPOJOJKUTENLHOCTh IMPOTEKAHUS TOKa KOPOTKOTO 3aMBIKaHuU, C;
0. — yaenbHas 00beMHas TEIDIOEMKOCTh MaTepuaia rnposoaa npu 20 °C, I[7>K3 ;
(C-m)
dT — u3MeHeHME TEMIIEPATYPHI 33 IPOMEXKYTOK Bpemenn K3, °C;
S—  CcedeHme MpoOBOIA, MM-.

Ipennonarasi, 4T0 yaenbHas OObEMHAs TEILIOEMKOCTh MaTepuana nposoxa (). He 3aBHCHT OT

TemriepaTypsbl, ypaBHeHue (b.1) MOKHO pecTaBUTh B BUJE:

-12 2
_ S| 0.e+2010™" (T 48 52

IK3
\/&) Cy T, +B

rme T — KOHEYHas TemIepaTypa Harpesa nposoza, °C;
K3
B=1/0.— BenuumHa, OOpaTHas TeMIepaTypHOMY KOI(DQHIMEHTYy CONPOTHBIICHHS MaTepHaia
mposoaa 1ipu 0 °C, °C;
T, — HadajlbHAs TEMIepaTypa Harpesa MpoBosa, °C.
00603HaYNM
B+20)10™2 (T +B)[?
c=|LLr2010 7, [Ty (53)
Cy T, +B

n upeacrtaBuMm BelpakeHue (b.2) B Buae 3aBucumoct Toka K3 OT ceuenms mpoBoma u
JUINTEIBHOCTH KOPOTKOTO 3aMBIKaHUSI:

; =5¢ (5.4)

v Vb



Koappuuuent C xapakrepusyeT U3MEHEHHE CONPOTHBIICHUS MaTepHaja POBOAa OT TEMIIEpaTypsbl
Harpesa.

PemmuB ypasuenne (b.4) otHOCHTENBHO S, OTyduM GopMyIty Uil pacdyeTa MUHUMAIBHOTO CEYCHUS
MPOBO/IA IIEPEHOCHOTO 3a3eMieHus npu K3:

)

C

S = (B.5)

B.2 TToxcraBuB B popmyny (b.3) unciioBsie 3HaYEHUS TIOCTOSHHBIX BEJTMYMH IJIs1 MEJHOTO IIPOBOJA
B COOTBETCTBHM C MEXIYHapoJHbIMH HopMmamu (tabmuua b.1) m mpunsarteie B [1] momyctumbie
3HAYEHUS] TEMIIEPATypbl TEPMUUYECKON cToMKOCTH — HadanpHOU 30 °C, koneuyHoi 850 °C, nomyuum
3HavyeHne kod¢¢umnmenta C st MEIHOTO MPOBOAA:

1
3,45-10°(234,5+20)-107" In 850+234,5) |2

C= o = 268.
17,241-10 30+ 234,5
Tabnnna b.1 — 3HadeHUs! KOHCTAaHT MaTEePHAaJIOB MPOBOIA
Marepuan >xuisl IpoBoaa B, °C 0 Jx P20, OM-M
TeCoM)
Mens 2345 3,45-10° 17,241-107
AmoMuHHit 228,0 2,50-10° 28,264-107

AHaNOrMYHBIM CIIOCOOOM PACCUUTHIBAIOT 3HaueHHEe KOI((UIKEHTa ISl ATIOMHUHUEBOTO MPOBOJA
(koneunas temneparypa — 515 °C)

SR

2,5-10°(228 +20)-107" In 515+ 228

=152.
28,264-107° 30+228

Bb.3 Cnenyer ydectb, uro koagdumnueHT C=268 paccuyuTaH IS MEIHOTO MPOBOAA B COCTOSHHUH
MOCTaBKM. B mpoliecce OKCIUTyaTallid HW  XPaHEHUS MeElIb [0J] JCHCTBHEM €CTECTBEHHBIX
KIMMAaTHIeCKUX (PAKTOPOB (BIAXKHOCTH, TEMIIEpAaTypa U 1p.) OKucisercs. OKUCICHHYI0 MEIb MOKHO
OIPEJICTINTh BU3YAILHO MO ILBETaM MNoOexansocTh Ha skuinax. Co BpeMeHEeM OKHCIIEHHE MPOHUKAET
BIIIyOb MPOBOAHUKA. B pesynbraTe 3TOr0 mporecca CONpoTUBICHHE MeAN yBennduBaercs. CorylacHo
[3] conporuBienne 1 M MEAHOTO MPOBOJA B MPOLIECCE IKCILUTYyaTAMH U XPAHCHHsI YBEIUIUBACTCS HA
15 %.

Kpome Toro, cormacuo [1], momyckaercs NMpUMEHEHHE MEPEHOCHBIX 3a3eMJICHH, MMEIOIIUX He
Gostee 5 % MOPBAaHHBIX JKHUII.

Takum o0Opa3oM, Ui OOECHCUYCHHS] 3aJaHHBIX PEXHMOB HA MPOTSKEHHUH BCErO0 CpOKa
IKCIUTyaTallMk TIEPEHOCHBIX 3a3eMIICHUM, W3rOTOBICHHBIX K3 MEJHOTO MPOBO/A, HEOOXOIMMO
YBEJIMYHUTH CEUEHHE 3TOTO MpoBoa Ha kodaddunuent K=1,07.

1,V
C

S = K. (5.6)

VBenuuenHoe B 1,07 ceueHue mpoBoAa — 3TO HECTAHAAPTHOE CEUCHHUE, IIPUMEHEHHE KOTOPOro
KpaiiHe HexkenarenbHo. [ToaTomy nenecoobpasueit yuects K B koaddunmenre C:

C

— =250 (b.7)

_INO . ILNb_C 268
s s K 107



Hcnonp3oBanue kodddunuenra C=250 npuBeneT K YMEHBIICHHIO TOKOB KOPOTKOTO 3aMbIKAHHS,
KOTOPBIC BBIICPIKUBAIOT IIEPEHOCHBIC 3a3¢MIICHUS. JTO HEOOXOMMO YYUTHIBATH MPH IKCILTyaTalllU U
HM3TOTOBIICHUH TIEPEHOCHBIX 3a3¢MIICHHI U3 METHOTO MIPOBOIA.
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