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MpepucnoBue

Llernn, OCHOBHble NMPUHUMMBLI 1 OCHOBHOW MOPSAOK NMPOBeAeHWs paboT MO MEXrocy4apCTBEHHOW CTaHAapTu3aumm
ycTaHoBneHbl FTOCT 1.0-92 "MexrocygapcTBeHHasi cuctema ctaHgaptusaumm. OcHoBHble nonoxenus" n FTOCT 1.2-97
"MexrocynapcTBeHHasa cuctemMa crangapTtusaumu. CTtaHaapTbl MEXrocy4apCTBEHHbIE, MpaBuna U pekomeHgauum no
MEXrocyapCTBEeHHOM cTaHgapTusaumu. lNopsgok pa3paboTku, NPUHATUS, NPUMEHEHUST, OOHOBMEHNS U OTMEHbI"

CBeneHus o ctaHpapTte
1 PABPABOTAH TexHuyeckum komMmuTeTOoM No cTaHgaptmsauum TK 214 "SawmuTta m3genuin n matepuanos oOT
kopposun" (MY OppeHa Tpygnosoro KpacHoro 3HameHu Akagemus KoMMyHanbHoro xosganctea um. K.[.Mamdwunosa,
YN BHWxenesHogopoxHoro TpaHcnopTta, ®ryn "BHUWcrtangapTt")

2 BHECEH ®efepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryrnvMpoBaHuIo 1 METPONorimn

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaH4apTU3auumn, metTponornm u ceptudmkaumm (npotokon N 27 ot 22
noHsa 2005 r.)

3a NPUHATUE NMporosiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Mo Koga ctpaHbl no CokpalleHHOe HaMMeHOBaHWe HaLMOHANbHOMo
MK (MCO 3166) 004-97 MK (MCO 3166) 004-97 opraHa no craHgapTusaumu

AzepbangxaH AZ AsctaHgapTt

ApmeHnns AM MuWHMCTEpPCTBO  TOProBAM UM 3KOHOMWUYECKOTO

passuTusa Pecnyonvkun ApmeHus

Benapycb BY FocctaHgapT Pecnybnukn benapycb
KasaxctaH Kz locctanpapt Pecnybnuvkn KasaxctaH
KblprbiacTaH KG KelprelactangapT

MonpoBa MD MongoBa-CtaHgapT




Poccuickas ®enepaums RU depepanbHoe  areHTCTBO MO TEXHUYECKOMY
perynupoBaHuio 1 MeTposiormm

TapXxukucTaH TJ TapxukctaHgapT
TypkMmeHucTaH ™ naeroccnyx6a "TypkmeHcTaHgapTnapb!”
Y36ekucraH uz YactaHgapt

4 B HacTosLEeM CTaHAapTe Y4TeHbl OCHOBHbIE HOpMaTuBHbIE nonoxeHusa PykoBoactea MCO/M3AK 21:1999 "MpuHaTre
MeXOyHapOoaHbIX CTaHAapPTOB B Ka4eCTBE pernoHarnbHbIX Uy HaUMOHarnbHbIX CTaHAapToB".

(ISO/IEC Guide 21:1999 "Regional or national adoption of international standards deliverables")

5 Mpukasom PegepanbHOro areHTCTBa N0 TEXHNYECKOMY PerynmpoBaHunio u meTpornorumn ot 25 oktabpsa 2005 r. N 262-
CT MexrocyaapctBeHHbii crtaHgapT [OCT 9.602-2005 BBegeH B [OeNCTBME HEMOCPEACTBEHHO B KavecTBe
HaumoHanbHoro ctaHgapta Poccuiickonn Pepepaumm ¢ 1 aHeapst 2007 .

6 BBAMEH I'OCT 9.602-89

UHopmayusi o esedeHuu 8 delicmeue (npekpaweHUuU delicmeusi) Hacmosiweao cmaHoapma U U3MEeHEHUU K HeMy
nybnukyemcs 8 ykazamene "HayuoHarnbHble cmaHdapmb!”.

WHbopmayusa o6 usmeHeHusix K Hacmosiwemy cmaHOapmy nybnukyemcss 8 ykazamene "HauyuoHarbHbie
cmaHOapmsbi”, a mekcm u3MeHeHul - 8 UHGOPMaUUOHHbIX ykasamensx "HauyuoHanbHbie cmaHOapmel”. B crydyae
rnepecmMompa unu OmMMeHbl Hacmosiue20 cmaHOapma coomeemcmeyrwas uHgpopmayusi bydem onybnukogaHa 8
UHghopmayuoHHoM yKka3amerne "HayuoHarneHbie cmaHdapmbl”

BBepeHune

MoasemHble MeTannuyeckve TpybonpoBoAdbl, kKabenu W OpyrMe COOPYXEHWUs SIBRSIOTCA OOHOW W3  camblX
KanuTanoemkmMx oTpacrnen akoHomukn. OT uUX HopmanbHoro, 6GecnepebonHoro YHKUMOHUPOBAHUS  3aBUCUT
XMn3HeobecneyeHHOCTb ropoAoB N HACENEHHbIX MYHKTOB.

Havbonbluee BnusiHMe Ha yCrMoBWS 3KCNiyaTauuM M CPOK CIyXObl MOA3EMHbIX MeTanMyeckmx COOPYXEHUN
oKasblBaeT KOPPO3MOHHAs 1 BUOKOPPO3MOHHAS arpecCMBHOCTbL OKPYXXatoLLen cpedbl, a Takke bryxaatLme NocTosiHHbIe
TOKW, WCTOYHMKOM KOTOPbIX SIBMSETCH PENbCOBbIA  ANEKTPUMULMPOBAHHBIA  TPaHCMOPT, W MEPEeMEHHbIe  TOKM
NPOMBILLUIIEHHOW YacTOThbl.

BosgencTBure kaxaoro U3 ykasaHHbIX 0akTopoB U TeM Bonee ux coveTaHusi MOXeT B HECKOSbKO pa3 COKpaTUTb CPOK
CNyX0bl CTanbHbIX NOA3EMHbIX COOPYXXEHUI 1 NPUBECTM K HEOOXOAMMOCTN NpeXAeBPEMEHHON Nepeknanky MoparnbHO He
ycTapeBLUMX TpybonpoBoaoB u kabenen.

EAMHCTBEHHO BO3MOXHbLIM CMOCOB0M 60pbbbl C 3TUM HEraTMBHLIM SIBIIEHWEM SIBNSIETCH CBOEBPEMEHHOE NMPUMEHEHNE
Mep Mo NPOTUBOKOPPO3NOHHON 3alLnTe CTarbHbIX NOA3EMHBLIX COOPYXKEHUA.

B HacTosiem CTaHOapTe Yy4TeHbl HoBenwe Hay4HO-TeXHNU4YeCKne pa3pa60TK|/| N  OOCTMXEeHUA B MNpaKkTuke
I'IpOTI/IBOKOppO3I/IOHHOIZ 3allnTbl, HAKONJIeHHble 3KcnNyaTauMOHHbIMUN, CTPOUTESIbHBIMU N NPOEKTHbIMN OpraHn3aunamMmun.

B HacTosilem cTtaHgapTe yCTaHOBMEHbI KPUTEPUM OMACHOCTM KOPPO3WM M MeToAbl UX onpefeneHusi; TpebosaHusa K
3aLUMTHBIM MOKPbLITUSM, HOPMATVBbI UX KayecTBa AN PasHbIX YCMOBWIA IKCNNyaTauum NoA3eMHbIX COOPYXeHWN (agresns
N30M5IUMM K NOBEPXHOCTM TPYyObl, aaresns Mexay CrnosiMv NoKpbITUA, CTOMKOCTb K PacTPECKNBaHWIO, CTOMKOCTb K yAapy,
CTOMKOCTb K Y®-pagmauum v Ap.) U MeToAbl OLEHKM KayecTBa MOKPbITUWA; pernameHTupytoTca TpeboBaHusa K
3MNEeKTPOXMMUNYECKOW 3aLumnTe, a Takke MeTodbl KOHTPONS 3MEKTUBHOCTM NPOTUBOKOPPO3NOHHOM 3aLLUThI.

BHe,qpeHme HacTodlero ctaHgapTa Mo3BOJINT YBENUYUTL CPOK CJ'Iy)K6bI N HaAEeXHOCTb 3KcnnyaTauun nons3emMHbIX
MeTannn4ecknx COOpy)I(EHMVI, COKpaTUTb pacXxodbl HA UX 3KCnnyaTauno n KanuTanbHbIN PEMOHT.



1 O6nacTb NnpMMeHeHunA

Hactosiwumin ctaHgapT yctaHaBnusaeT obwue TpeboBaHus K 3alimTe 0T KOPPO3UWN HAPYXKHOW NMOBEPXHOCTU NOA3EMHbIX
MeTannmM4yecknx COOpyXXeHun (aanee - COOpyXeHus): TPybonpoBOAOB M pe3epByapoB (B TOM YMCle TPAHLUEWHOro Tmna)
U3 yrnepoamcTbiX M HU3KOMErMpoBaHHbIX CTanen, cunoBbix kabenen Hanpspkennem Ao 10 kB BkntoumTensHo; kabenen
CBSI3V M CUMTHanM3aumnm B MeTannnyeckon obonoyke, CTanbHbIX KOHCTPYKUMIA HeobcnyxumBaeMblx yeunutenbHbix (HYTT) n
pereHepaunoHHbix (HPIT) nyHKTOB nuHUiA CBS3W, a Takke TpeboBaHWs K obbekTam, SBASALWMMCSH WCTOYHMKaMM
6nyxgarmLmx TOKOB, B TOM Yucne 3nekTpudunLmpoBaHHOMY PefibCOBOMY TPAHCMOPTY, MMHUAM nepenay NoCTOSHHOro
TOKa no cucteme "NMpoBOA-3eMNA", MPOMBILLNEHHBIM  NPeanpuUaATUaM, MNOTPEeOnAWMM  MOCTOSHHLIA  TOK B
TEXHOMOrMYeCcKnX Liensx.

CTaHgapT He pacnpoCcTpaHsAeTCs Ha Crneaylolme COOopyXeHus: Kabenu CBA3W C 3alUMTHLIM MOKPOBOM LLIFTAHIOBOMO
TMNa; >Xene3obeTOHHble W YyryHHble COOPYXXEHWS; KOMMYHUKauWKW, MpOKNafbiBaemble B TYHHENsX, 34aHuaX U
Konnekropax; cBaw, LWMNYHTbl, KOMOHHbI W ApyrMe nofdobHble MeTannuMyeckue COOPYXKEHWS; MaructpanbHble
TpybonpoBoabl, TPaHCNOPTUPYIOLME MPUPOAHBIN a3, HedTb, HedTEenpPOAYKThbl, M OTBOAbI OT HWX; Tpybonposodbl
KOMMPECCOPHbIX, NepekaynBaloLLMX N HACOCHbIX CTaHLUMN, HedTebas 1 ronoBHbIX COOPYXEHU HeddTerasonpoMbICIOB;
YCTaHOBKM KOMMIIEKCHON MOATOTOBKM ra3a n Hedptun; TpybonpoBoOAbl TEMMOBLIX CETEN C MEHOMNONMYpPETaHOBOW TEMNOBOW
nsongaumen un Tpyoor-o60noUKoN 13 XECTKOro MonmatuneHa (KOHCTpykums "Tpyba B Tpybe"), umerowime OenCTBYOLLYIO
CMUCTEMY OMEePaTUBHOrO AUCTAHLMOHHOIO KOHTPONSA COCTOSHUSA M30nAumMmn TpybonpoBOAOB; MeTannmyeckne COopyXeHus,
pacnonoXeHHble B MHOrONEeTHEMEPS3IbIX PyHTaXx.

2 HopmaTuBHbIe CCbISIKK
B HacTosAleM CTaHOapTe UCNOoJib30BaHbl CCbIJTIKM HaA cneaywuimne CtaHgapTbl:

FOCT 9.048-89 EgunHasa cuctema 3awimTtbl OT KOPPO3nK U CTapeHus. Misgenusa TexHudeckue. Metoabl nabopaTtopHbIxX
UCNbITAHUA HA CTONKOCTb K BO34ENCTBUIO NNECHEBLIX rpMboB

[OCT 9.049-91 EgunHasa cuctemMa 3awmTbl OT KOPPO3MKU U cTapeHus. MaTtepuanbsl NONUMEpPHbIE Y UX KOMMOHEHTHI.
MeToabl nabopaTopHbIX UCMbITAHWUIA HA CTOMKOCTb K BO3AENCTBUIO NNECHEBBIX rPMOOoB

FOCT 12.0.004-90 Cuctema craHgaptoB 6e3onacHoctu Tpyaa. OpraHusaumsa obydeHuns 6esonacHocTn Tpyaa. Obme
MONOXEHNs!

OCT 12.1.003-83 Cucrtema craHgapToB 6e3onacHoctu Tpyaa. LLym. O6wue TpeboBaHus 6esonacHocTu

FOCT 12.1.005-88 Cuctema ctaHgaptoB 6esonacHoctu Tpyaa. Obwime caHuTapHoO-rurmeHnyeckne TpeboBaHus K
BO34yxy paboyer 30HbI

FOCT 12.2.004-75 Cuctema cTtaHgaptoB 6esonacHocTM Tpyaa. MalwwuHbl U MexaHu3Mbl creumanbHble Ans
TpybonpoBoAHOro cTponTensCcTBa. TpeboBaHusa 6e3onacHocTu

FOCT 12.3.005-75 Cwucrtema ctaHgapToB 6Ge3onacHoctn Tpyaa. PaboTtbl okpacouHble. O6wme TpeboBaHus
©6e3onacHocTU

FOCT 12.3.008-75 Cwucrtema crtaHgaptoB 6esonacHoctn TpyAa. [Mpon3BOACTBO MNOKPLITUA MEeTannMyecknx u
HemeTannmyeckmnx HeopraHudeckux. O6wme TpeboBaHnss GeonacHocTn

FOCT 12.3.016-87 Cuctema crtangapToB 6e3onacHoctn Tpyaa. CrtpouTtensctBo. PaboTbl aHTUKOPPO3WOHHbIE.
TpeboBaHus 6e3onacHOCTH

FOCT 12.4.026-76* Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. LiBeta curHanbHble 1 3Haku 6e30nacHoCTr

* B Poccuiickon ®egepaummn gencteyeT FTOCT P 12.4.026-2001 "Cuctema ctaHgaptoB 6e3onacHocTv Tpyaa. LiBeta
CUrHarbHble, 3Hakun ©es3onacHoCTh 1 pa3MeTKa curHalnbHasa. HasHaueHue n npasuna npuMeHeHua. O6mme TexXHn4eckumne

TpeboBaHUs 1 xapakTtepucTukn. Metoabl UCnbITaHUA".
FOCT 112-78 TepmoMeTpbl METEOPOSIOTNMYECKME CTEKNSAHHBbIE. TEXHUYECKUE YCMNOBUS
[OCT 411-77 Pe3uHa v knei. Metoabl onpegenennsi NPOYHOCTM CBA3M C METannoM npu OTCrnaMBaHum

[OCT 427-75 JluHelkn nameputenbHble MeTannuyeckme. TexHnYeckme ycnosusi



FOCT 1050-88 lMpokaT copTOBON KanubpoBaHHLIA CO CcrneuuanbHOW OTAENKOW MOBEPXHOCTU W3 YriepoaucTon
Ka4eCTBEHHOW KOHCTPYKUMOHHOW cTanu. ObLune TexHn4eckme ycrnosus

FOCT 2583-92 bartapen u3 UWIMHAPUYECKMX MapraHUOBO-LMHKOBbLIX 3fIEMEHTOB C COJSIEBbIM 3NIEKTPOSIUTOM.
TexHn4Yeckne ycnosus

[OCT 2678-94 MaTtepuanbl pyrnOHHbIE€ KPOBENbHbIE U MMAPOU30NALNOHHbIE. MeToabl NCMbITaHW
[OCT 2768-84 ALeTOH TeXHNYECKMIN. TeXHNYeckmne ycnosusi

FOCT 4166-76 HaTpuii cepHOKMCHbIA. TeXHUYEeCKne ycroBus

OCT 4650-80 Nnactmacckl. MeToabl onpeaeneHnst BOAOMOOLLEHNS

FOCT 5180-84 NpyHTbI. MeToAblI NabopaTopHOro onpeaeneHns pruanyeckux xapakTepucTuk.
OCT 5378-88 Yrnomepbl ¢ HOHMYCOM. TexHUYeckue ycrnosums

[OCT 6055-86* Boga. EanHuMLa )ecTkocTu

* B Poccuiickon ®enepaumu gencteyet FTOCT P 52029-2003 "Boga. EanHuua xectkocTn'.

[OCT 6323-79 lNpoBoaa ¢ NONUBUHUIXITOPUAHOW M30NALMEN AN SNEeKTPUYECKUX YyCTaHOBOK. TeXHUYEeCKne yCcrnoBus
[OCT 6456-82 LUkypka wnudoBanbHasa bymaxHas. TexHu4eckue ycrosus

FOCT 6709-72 Boga guctunnvpoBaHHasa. TexHUYeckue ycrnoBus

OCT 7006-72 NokpoBbl 3aWwuTHble kabenen. KOHCTpyKUMSt 1 TUMbI, TEXHUYECKne TpeboBaHMSA 1 METOAbI UCTbITaHWUIA

FOCT 8711-93 (M3K 51-2-84) MNpubopkbl aHanoroBble NokasbiBaloLLME 3NIEKTPOU3MEPUTESIBHBIE NPAMOro AENCTBUSA U
BCMomoraTenbHble YacTu K HUM. YacTtb 2. Ocobble TpeboBaHms kK amnepmeTpam 1 BONbTMETPam

FOCT 9812-74 BuTtymbl HeTSHbIE M3ONAUMOHHBbIE. TEXHUYECKME YCINOBUS

[OCT 11262-80 Mnactmacchbl. MeTog UcnbITaHUS Ha pacTshkeHne

FOCT 12026-76 bymara cpunbTpoBansHas nabopaTtopHasi. TEXHUYECKUE YCrOBUS

FOCT 13518-68 MNnactmaccel. MeToq onpegeneHnsi CTOMKOCTU MONUITUIEHa K PACTPECKMBaHUIO NOA HaMpsXeHeM
FOCT 14236-81 NneHkn nonumepHble. MeTon ncnbITaHW Ha pacTsXkeHne

FOCT 14261-77 Kucnota consiHast oco6oi YnCTOThbl. TEXHUYECKME YCIOBUS

[OCT 15140-78 MaTtepuanbl nakokpacodHble. MeToabl onpegeneHus agreanm

FOCT 16337-77 MNonmaTnneH BbICOKOro AaBneHus. TexHn4Yeckne ycrnoBus

FOCT 16783-71 Tlnactmaccel. MeTon onpegeneHvs TemnepaTypbl XPYMnKOCTUM MNpu  caaBnvMBaHuM obpasua,
CNOXEHHOro neTnen

FOCT 22261-94 CpencTsa naMepeHuii aNeKTpPUYECKUX 1 MarHUTHbIX BeNUYuH. ObLLmMe TEXHUYECKUE YCIOBUS

FOCT 25812-83* TpybonpoBoapbl cTanbHble MarncTpanbHble. O6Lwme TpeboBaHMs K 3aLumMTe OT KOPPO3UK

* B Poccuiickon ®epepauun gencteyetr FTOCT P 51164-98 "TpybonpoBoabl cTanbHble MaructpasnbHble. OOwue
TpeboBaHUs K 3aLLMTe OT KOppo3umn".

FOCT 29227-91 (MCO 835-1-81) lMocyna nabopatopHasa creknsaHHas. NMuneTtku rpagyvpoBaHHble. YacTe 1. Obwme
TpeboBaHus

MpumeyaHne - [pu NONb30BaHUM HACTOALMM CTaHOAPTOM uenecooﬁpa3Ho NPOBEPUTbL AENCTBUE CCbINTOYHbIX
CTaHZapToB Mo ykasaTento "HaumoHanbHble cTaHAapThl", COCTaBEHHOMY NO COCTOSHUIO Ha 1 sHBapSA TekyLlero roga, u
No COOTBETCTBYHOLLNM MHOPMALMOHHBbIM yKasaTtenam, 0I'Iy6]'IVIKOBaHHbIM B TeKyLiem roay. Ecnn ccbinoyHbIi cTangapT



3aMeHeH (MSMeHeH), TO NpM NONb30BaHMM HaCTOALWMM CTaHOApPTOM chneayeT pykoBOACTBOBATbCA 3aMEHEHHbIM
(M3MeHeHHbIM) cTaHgapToM. Ecnv cebinoyHbI cTaHaapT OTMEHeEH 6e3 3amMeHbl, TO NOJIOXEHWE, B KOTOPOM AaHa CCblJ1Ka
Ha Hero, MPUMEHSIETCH B YaCTU, He 3aTparvBatoLLen 3Ty CCbISIKY.

3 O6owume nonoxeHus

3.1 TpeboBaHusA HacTosILEro cTaHgapTa Y4uTbiBalOT MpW MPOEKTUPOBAHUW, CTPOUTENLCTBE, PEKOHCTPYKLIMW,
pPeMOHTe, aKCnyaTauuy NoA3eMHbIX COOPYXEHUI, a Takke 0ObEKTOB, ABMNSAIOLIMXCA UCTOYHMKaMKU Bry>KaatoWwmx TOKOB.
Hactosiwumin ctaHgapT siBNsSieTCcs OCHOBaHWEM ANnsi pa3paboTky HOPMaTUBHBIX AOKyMeHToB (H) no 3awwmte KOHKPETHbIX
BMAOB NOA3EMHBIX METANNNYECKNX COOPYXXEHUIN U MEPONPUATUI MO OrpaHNYeHnIo BNyXaatoLmMX TOKOB (TOKOB YTEUKM).

3.2 CpepacTBa 3aWuTbl OT KOPPo3un (MaTepuarnbl U KOHCTPYKLUMUS MOKPbLITWIA, CTaHLUMKM KaTOAHOW 3aliuTbl, NpuGopsbI
KOHTPONSA  KayecTBa M3ONALMOHHBIX MOKPLITUA UK OMpeferieHnsi OnacHOCTU  Kopposuuv U 3PEKTUBHOCTU
NMPOTVBOKOPPO3MOHHONW  3aLUMTbI) MPUMEHSIOT TONMbKO COOTBETCTBYOLWME TpeboBaHUAM HACTOSILLEro craHaapTa U
UMetoLLIMe cepTudrKaT COOTBETCTBUS.

3.3 lMpu pa3paboTke npoekTa CTPOUTENLCTBA COOPYXEHUN OAHOBPEMEHHO pa3pabaTbiBaloT MPOEKT 3alunTbl UX OT
KOppO3uu.

Mpumeyanmne - Ona kabenew curHanusauuy, ueHTpanusauum n 6rnokmposkm (CLIB), cnnoBbix 1 CBA3W, MPUMEHAEMBIX
Ha XenesHow fopore, Koraa onpeaenuTb napaMmeTpbl ANEKTPOXUMUYECKON 3aluMTbl HA cTaguy paspaboTku NpoekTa He
npeacTaBnseTcs BO3MOXHBIM, paboune 4YepTexu 3MeKTPOXMMMUYECKOW 3aluuTbl JonyckaeTcs paspabartbiBaTb nocne
npoknagkn kabenen Ha OCHOBaHMU LAHHbIX MO U3MEPEHUSM U NPOOHBIM BKMOYEHUSIM 3aLLUMTHBLIX YCTPOWCTB B CPOKM,
ycTaHoBneHHble HI.

3.4 MeponpusaTns no 3awmte OT KOPPO3WM CTPOSALUMXCH, AENCTBYIOWMX U  PEKOHCTPYMPYEMbIX COOPYXEHUN
npegycMaTpuBaloT B NpOeKTax 3alinTbl B COOTBETCTBMM C TpeboBaHMAMM HacTosLwero ctaHaapTa.

B npoektax cTpouTtennctBa wu PEKOHCTPYKLUNn COOpy)KEHVIVI, ABNAKLWNUXCA UCTOYHUKaMM 6ny>K,qarou.|,mx TOKOB,
npegycMatTpmBaldT MeponpuUATUA No OrpaHUYEHN0 TOKOB YTEYKN.

3.5 Bce Buabl 3aWuThl OT KOPPO3UW, NPESYCMOTPEHHbIE NMPOEKTOM CTPOUTENbCTBA, NPUHUMAIOT B 3KCMiyaTaumio Ao
coauM B 9KCnnyaTauumi CcoopyxeHui. B npouecce ctpoutenbcTBa [ANnsi MOA3EMHbIX CTallbHbIX [a30NpoBOAOB U
pe3epByapoOB CXWXEHHOTO rasa 3reKTPOXUMMWMYECKYI0 3aliuTy BBOAAT B AEWCTBME B 30HAxX OMACHOrO BUSIHUA
6nyxaarLLmx TOKOB He NO3AHee OOHOro Mecsila, a B OCTamnbHbIX Cryvasix - HE NO34Hee LIEeCTM MecsLEB Nocre YKNnaaku
COOPYXEHWS B TPYHT; A1 COOPYXXEHUIA CBSA3N - He NO34Hee LIeCTU MECSLIEB MOCHe UX YKNaakv B FPyHT.

He ponyckaeTcs BBOA B 9KCMnyaTauuio 06bEKTOB, SBMSIOLMXCA UCTOYHUKaAMKU GnyxaaroLyx TOKOB, 4O NPOBEAEHNUS
BCEX MNPEeAYCMOTPEHHBIX MPOEKTOM MEPOMNPUSITUAIA MO OrPAHNYEHUIO STUX TOKOB.

3.6 3awuTy CoopyXEHUIA OT KOPPO3UM BhIMOSHAIOT Tak, YTOObI HE YXYALIUTb 3aLUUTY OT 3NEKTPOMAarHUTHBIX BIUSHUIA 1
yAapOB MOJTHUW.

3.7 lNpwu akcnnyatauum COOPYXEHUN CUCTEMAaTUYECKU MPOBOAAT KOHTPOSNb 3PEEKTUBHOCTU MPOTUBOKOPPO3NOHHOWM
3aLLMThbl 1 ONACHOCTM KOPPO3uW, a Takke perncTpaumio 1 aHanma npuymMH KOPPO3MOHHbIX NMOBPEXAEHUIA.

3.8 PaboTy no pemoHTy BbIWEAWNX U3 CTPOS YCTAHOBOK 3MEKTPOXMMUYECKOW 3aluMTbl KBanMUUUPYIOT Kak
aBapunHyo.

3.9 CoopyxeHus 060pyayT KOHTPOMNbHO-M3MepUTENbHbIMKU NyHkTamu (KATT).

[Ins KOHTPONS KOPPO3MOHHOIO COCTOSIHWS kabenemn CBSA3W, MPOMIOXKEHHbIX B kabenbHOW KaHanmm3auuu, MCnonb3yT
CMOTpPOBbIE YCTpONCTBa (konoaubl).

4 Kputepumu onacHoCTU KOppo3uun
4.1 KpuTepusimm onacHOCTU KOPPO3UK COOPYKEHUI SABASIOTCA:

- KOPPO3WNOHHasa arpeccUBHOCTb Cpefbl (TPYHTOB, IPYHTOBLIX M APYrMX BOA) MO OTHOLUEHWIO K MeTarnny COOpYXeHWs
(BkMto4asn GMOKOPPO3NOHHYIO arpeCCUBHOCTL FPYHTOB);



- onacHoe gencreue 6ny>+<,qarou.|,ero NMOCTOAHHOIO N NepeMeHHOro TOKOB.

4.2 NS OLEHKN KOPPO3NOHHOW arpeCcCMBHOCTU FPYHTA MO OTHOLLEHMUIO K CTanu onpeaensioT YAernbHoe SMeKTpuieckoe
COMPOTUBIIEHNE IPYHTA, M3MEPEHHOE B NOMEBbIX U NabopaTopHbIX YCMOBUSAX, U CPEAHIOK MIOTHOCTb KaTOAHOMO TOKa npu
cMelleHnn noTeHumana Ha 100 MB oTpuuaTtensHen cTaumoHapHOro noteHumana cranu B rpyHte (tabnuvua 1). Ecnu npu
onpefeneHnuy OAHOrO W3 rMokasaTenen YCTaHOBMEHA BbICOKAs KOPPO3WOHHAsA arpeccmBHOCTb [pyHTa (a Ans
MenNMopaTUBHLIX COOPYXEHWI - CPeaHssA), TO APYron nokasaTenb He onpeaensioT.

Tabnuua 1 - Koppo3noHHas arpeccuBHOCTb FPYHTa NO OTHOLWEHWIO K yrﬂepO,lJ,VICTOVI M HU3KONermpoBaHHOW cTtanu

Koppo3noHHas arpeccnBHOCTb YaenbHoe anekTpuyeckoe CpeaHsas NNoTHOCTb KaTOAHOMO ToKa,
rpyHTa conpoTuenexue rpyHta, Om-m Al a3
Hu3skas Cs. 50 [o 0,05 Bkntou.
CpepaHsis Ot 20 go 50 Bkntou. O71 0,05 po 0,20 Bkntou.
Bbicokas o 20 Cs. 0,20

MeToabl onpefeneHns yAenbHOro ANeKTPUYECKOro COMPOTUMBIIEHUS TPYHTA W CPeAHen NNOTHOCTM KaToOOHOro Toka
npvBeAeHbl B NpunoxeHnsx A n b cooTBeTCTBEHHO.

MpumeyvaHus

1 Ecnu yaernbHoe anekTpuyeckoe ConpoTBIEHUe rpyHTa, M3MepeHHoe B nabopaTopHbIX YCNOBUSX, paBHO Unn Gornee
130 OM'M, KOPPO3MOHHYKO arpecCUBHOCTb MPYHTA CHWTAIOT HW3KOWM U MO CPEAHEN MIOTHOCTU KAaTOAHOTO Toka Iy He
OLIleHUBAIOT.

2 Koppo3uoHHyYH0 arpeccrBHOCTb FPyHTa MO OTHOLLEHUIO K CTarnbHOM BpoHe kabenen cBsian, CTanbHbIM KOHCTPYKLMSM
HYT1 oueHMBaIOT TOMNBKO MO yAeNbHOMY 3NEKTPUYECKOMY CONPOTUBMEHMWIO TPYHTa, ONpeAensieMoMy B MOfeBbIX YCNOBUSIX
(cm. Tabnuuy 1).

3 Koppo3noHHy arpeccuMBHOCTb FpyHTa MO OTHOLLUEHMIO K CTanu Tpyb TennoBbIX ceTen GeckaHanbHOW MPOKNaaKu
OLIEHMBAIOT MO YAEMbHOMY 3NEKTPUYECKOMY COMPOTUBMEHUIO TPYHTA, OonpedenseMoMy B MOfieBbIX M nabopaTopHbIX
ycnosusix (cm. Tabnuuy 1).

4 na pr60I'IDOBOJJ,OB TENMOBbIX CETEN, MPOSIOXKEHHbIX B KaHanax, TeNMoBbIX Kamepax, CMOTPOBbIX Konoguax u 1.4.,

KpUTEPMEM OMACHOCTU KOPPO3UM ABMSETCS HanuMuMe BOAbl UMW TPyHTa B KaHamnax (TennoBblX Kamepax, CMOTPOBbIX
konoguax 1 T.4.), Korga Boga WU rpyHT 4OCTUraloT TeNNOU30NsALMOHHON KOHCTPYKLMU U NOBEPXHOCTN Tpybonposoaa.

4.3 Kputepuem 6M0K0ppO3VIOHHOI7I arpecCMBHOCTN TpyHTa ABNAETCA Hann4dne Bu3yalibHbIX MNMPU3HAKOB OrneeHna
rPyHTa (OKpaLIJeHHOCTVI TPyHTa B CepoBaTtbie, Cu3ble, I'OJ'IY6OBaTbIe TOHa) N Hanm4yne B TPyHTE BOCCTAHOBJIEHHbIX
COeVHEHNI cepbl.

MeToga kayecTBeHHOro onpeaeneHns GMOKOPPO3NOHHON arpeCcCUBHOCTU PYHTa NpUBEAEH B NpUNoXxeHun B.
4.4 Koppo3noHHasi arpeccUBHOCTb PYHTOB, FPYHTOBbLIX WM APYrMX BOA MO OTHOLUEHUIO K CBUHLIOBbIM 060novkam

kabenen npueBeneHa B Tabnmuax 2 n 3.

Tabnuua 2 - KoppoanoHHasi arpeccMBHOCTb IPYHTOB MO OTHOLLEHMIO K CBUHLIOBOV 060oyke kabens

KoppoavoHHas 3HaveHune pH MaccoBas 4ons KOMNOHEHTOB, % OT MacChl BO3A4YLLHO-CYXOW
arpeccuBHOCTb rpyHTa npobbl
OpraHunyeckoe BeLLecTBO Hutpat-moH
(rymyc)

Hu3skas OT1 6,5 o 7,5 Bkntou. o 0,01 Bkntoy. o 0,0001 Bkntou.




CpepHsisa

Bbicokas

O71 5,0 go 6,5 Bkntou.
" 75" 90 "
0o 5,0

Cs. 9,0

O71 0,01 go 0,02 BKkntou.

Cs. 0,02

OT1 0,0001 go 0,001 BKkmtou.

Cs. 0,001

Tabnuua 3 - Koppo3noHHasi arpeccMBHOCTb IPYHTOBBIX U APYMMX BOZ MO OTHOLLEHUIO K CBUHLIOBOW 060noyke kabens

KoppoanoHHas 3HaveHune pH O6Lwast KeCTKOCTb, Mr- 3
arpeccuMBHOCTb aKB/N* KoHLeHTpaLums KOMNOHEHTOB, Mr/aM
FPYHTOBBIX U
Opyrux Bop,
OpraHunyeckoe HuTtpaTt-moH
BeLLecTBO (rymyc)
Hu3skas OT1 6,5 oo 7,5 Bknitou. Cs.5,3 [o 20 Bkntou. [o 10 Bkntou.
CpepaHsis Ot 5,0 go 6,5 Bkntou. Ot 5,3 po 3,0 Bkntou. Ot 20 po 40 Bkntoy. |OT 10 go 20 Bkntou.
" 75" 90 "
Bbicokas 0o 5,0 Ho 3,0 Cs. 40 Cs. 20
Cs. 9,0
* Egunnua xectkoctn cooteetctByeT FOCT 6055. B Poccuiickon ®enepaumm gencTByeT rpagyc )xectkoctun XK
no N'OCT P 52029.

4.5 Koppo3noHHasi arpeccuBHOCTb TPYHTOB, TPYHTOBBLIX M APYrMX BOA MO OTHOLUEHWIO K artoMUHMEBOW oBorouke

kabens npveefeHa B Tabnuuax 4 un 5.

Tabnuua 4 - Koppo3noHHasi arpecCMBHOCTb FPYHTOB MO OTHOLLIEHWUIO K antoMUHMEBOW 060mnoYke kabens

Koppo3noHHas 3HauveHune pH MaccoBasi ons KOMNOHEHTOB, % OT MacCbl BO34YLLUHO-CYXOMN
arpeccuMBHOCTb npoobI
rPYHTOB
Xnop-noH WoH xenesa
Hu3skas O71 6,0 po 7,5 Bkrtou. Lo 0,001 Bkntou. [o 0,002 skrtou.
CpeaHsis OT1 4,5 po 6,0 BkIItOM. OT1 0,001 go 0,005 Bkntou. O71 0,002 go 0,01 BKkMtOY.
" 75" 85 "
Bbicokas o 4,5 Cs. 0,005 Ce. 0,01
Ce. 8,5

Tabnuua 5 - KoppoanoHHasi arpeccMBHOCTb IPYHTOBBIX U APYrMX BOZ MO OTHOLLEHMIO K antoMUHEBON 06oroyke kabens

KopposunoHHas
arpeccyBHOCTb
FPYHTOBbIX M OPYyruX
BOA

3HayeHune pH

3
KoHLeHTpaL st KOMNOHEHTOB, Mr/AM

Xnop-moH

\ /oH xeneaa




Hu3skas O71 6,0 po 7,5 Bkrtou. o 5,0 Bkntoy. o 10 Bkntou.
CpeaHsis OT1 4,5 po 6,0 BkIItOM. O71 5,0 po 50 Bkrtou. O71 1,0 po 10 BkIItOM.
"75" 85 "
Bbicokas o 4,5 Cs. 50 Cs. 10
CB. 85

4.6 insa GpoHMpoBaHHbIX kabenen CBs3M CO CBMHLIOBBIMU 060M0YKaMu, HaxoOsLUMXCSt B 3KCMyaTauum, onacHOCTb
Kopposuu onpefensioT B cootseTcTeum ¢ HA.

4.7 OnacHblM BnusiHMeM BnyxparoLero NoCTOSIHHOTO TOKa Ha COOPYXEHUSI SIBNSIETCS Hanvune U3MEHSIIoLLErocsi no
3HaKy MW 3HAYEHWIO CMeLLEHWs MOoTeHLUMana COOPYXEHWs MO OTHOLIEHWHD K €ero cTauuoHapHOMy noTeHumany
(3HakonepemeHHas 30Ha) UMW HarnMune TOJbKO NOMOXKMUTENBHOrO CMELLEHUS NoTeHUmana, kak NpaBumno, N3MeHsItoLLEerocs
no 3Ha4yeHuto (aHoaHas 30Ha).

MeTopn onpefeneHnsi onacHoro BNUsiHUS 61y aatoLLlero NoCTOSAHHOIO Toka NpuBeAeH B npunoxexnm I

MpumevaHus

1 [Insi BHOBb NMPOEKTUPYEMBIX COOPYXKEHUIN (KPOME COOPYXEHWI CBA3UM) OMacHbIM SIBMSIETCS Hanuuue GnyxaatoLmx
TOKOB B 3eMrie, OnpeaernisieMoe B COOTBETCTBUM C NpunoxeHnem [.

2 Ona kabenen ceasu HYI u HPI onacHbiM gBnsieTcs Hanuune B HWUX OnyxOatoLmMx TOKOB, onpegensemoe B

COOTBETCTBUM C NpunoxeHvem E.

4.8 OnacHoe BrnusiHne nepemMeHHOro Toka NPOMbILLNIEHHOW YacTOoThbl HA CTarbHble COOpYXeHUA Xapakrtepusyetca nnéo
cMelleHneM cpegHero noteHuunana CoopyXXeHud B oTpuuaTtesnibHyt0 CTOPOHY HE MeHee 4YeM Ha 10 mB no oTHOLLEHUO K

2 2
CTalMOoHapHOMY noTeHuuany, nMbo HanMunem nepemMeHHOro Toka nnoTHocTbio Gonee 1 MA/em™ (10 A/M™) Ha

BCromMoraTesibHOM 3rieKkTpoe.

MeToq onpegeneHns onacHoro BANAHWUS NepeMEHHOro Toka NpuBeaeH B npunoxerHun XK.

5 Bbi6op MeTOO0B 3aWUTbl OT KOPPO3UN
5.1 MNpwv onpegeneHnn metoaa 3aLnTbl OT KOPPO3UM COOPYXEHUI NpeaycMaTpmBartoT:
- BbIOOP 3aLLMTHBIX MNOKPLITUIA;
- BbIGOp BUAa 3NeKTPOXMMUYECKON 3aLLUTh;
- orpaHnyeHne 6nyxgatoLLmx TOKOB Ha UX UCTOYHMKAX.

5.2 He3aBnCMMO OT KOPPO3MOHHOWM arpecCMBHOCTY IPYHTa NPUMEHSIIOT 3aLUMTHbIE MOKPLITUS BECbMa YCUIIEHHOTO Tna
ans:

- CTallbHbIX prGOHDOBOD,OB, npoknagbiBaeMblX HEMOCPEeACTBEHHO B 3emfie B npejenax TeppuTopuin roponos,
HaceJieHHbIX MYHKTOB U MPOMbILLNEHHbIX npeanpuaTui;

2
- ra3onpoBofoB C AaereHneM rasa go 1,2 MMa (12 krc/cm ™), npegHasHayYeHHbIX AN ra3ocHabXeHWs1 ropoaoB,
HaceneHHbIX MYHKTOB W NMPOMbILLMIEHHbIX NPeANPUATUA, HO MPOKNaAbiBAaeMbIX BHE UX TEPPUTOPWUIA;

- CTalbHbIX pe3epByapoB, YCTAHOBJIEHHbLIX B TPYHT U 0o6BanoBaHHbIX FPYHTOM;

- CTanbHbIX KOHCTPYKUMI ceasun HYT1 n HPM, ycTaHoBREHHbIX HENOCPEACTBEHHO B rPYHTE MM B CMOTPOBbLIX KOMNOALAX



kabenbHoW KaHanusawuuu.

B rpyHTax cpegHe M HU3KOW KOPPO3MOHHOW arpecCMBHOCTM [OMYCKAaeTCs MPUMEHSITb 3alUMTHbIE MOMMMEpPHbIE
MOKPbITUS YCUITEHHOTO TWMa Ha OCHOBE SKCTPYAMPOBAHHOIO MONMATUNEHA C 00653aTenbHOM  3MEKTPOXUMUYECKOW
3alNTON.

[na ctanbHbIX TPYGONPOBOAOB OPOCUTESBHBIX CUCTEM, CUCTEM CENMbCKOXO3ANCTBEHHOIO BOAOCHABXEHMS (rPynnoBbIX
N MEXX035MCTBEHHbIX BOLOMPOBOAOB N OTBOAOB OT HWX) MU OGBOAHEHUSA MPUMEHSAIOT 3aLUMTHBbIE MOKPbLITUSA YCUNEHHOIO
TMna.

5.3 PaboTbl No HaHEeCeHW U30NSALMOHHBLIX NOKpbITUMA  Ha TDY6bI npoBoaAT B 6a3oBbIX yCcnoBuax Ha
MeXaHU3NPOBAHHbLIX JTMHUAX U30NALUNN.

[onyckaeTca BbINOMHATL U30MALUMOHHbIE PaboTbl PyYHbIM CMOCOGOM B TPACCOBbLIX YCMOBUAX MNPU: U30NALMN
pesepByapoB, U30MALMU CBAPHbIX CTHIKOB M MENKMX PaCOHHbIX YacTeW, UCMpaBreHUN MOBPEXAEHWUN MOKPbITUSA (He
6onee 10% nnowaan TpPyObl), BO3HMKWMX NPW TPaHCNOPTUPOBaHWM Tpyb, a Tawkke Mpu pPemMoHTe Y4acTKOB
TpybonposoAos AnvHoun He 6onee 10 m.

5.4 CtanbHble noa3eMHble TpybonNpoBoAbl, pe3epByapbl (B TOM YMcre TpaHLEenHoro Tuna), KoHcTpykuumn HYT n HPTT,
pacrosioXeHHble B TPyHTaX BbICOKOW arpecCUBHOCTM U OMOArpeccrBHBIX FPyHTax UNM B 30HaxX OMACHOro AEeWCTBUSA
Ony>xaatoLwmx NOCTOSAHHBIX TOKOB U NMEPEMEHHBIX TOKOB, 3aLLMLLAIT METOAOM KaTOAHOW Nonsipusauuu.

Mpumevarus

1 CranbHble TpyboOMNpoBOAbl OPOCUTENBbHLIX CUCTEM W CUCTEM OOBOAHEHWUS 3alULaloT MeTOOOM KaTOAHON
nonspu3aumm B rpyHTax BbICOKOW 1 CpeHEN KOPPO3VOHHOWM arpeCcCcuBHOCTH.

2 TpybonpoBodbl CenbCKOXO3SNCTBEHHOTO BOAOCHaGXeHWs (TPYnnoBble U MEXXO3SUCTBEHHble CTallbHble
BOZOMPOBOAbI) M pesepByapbl TpaHLWENHOro Tuna 3aluiialoT MeToAOM KaTogHOW Monspu3auuy He3aBUMCUMO OT
KOPPO3VIOHHOW arpeccrBHOCTM FPYHTA.

3 [encTBytowme TENONPOBOAbLI KaHarNbHOM NPOKMNaAK/ 3aliMaoT MeTOAOM KaToAHOW Monsipusaumn npy Hanuyumm
BOAbl WM TpyHTA B KaHane, Korga Boda WM FPYHT OOCTUraloT U30MSLUMOHHOW KOHCTPYKUMW WM MOBEPXHOCTU
Tpybonposoaa.

5.5 3awmTHbIe NOKPOBLI kabenen BeIGMpPaOT B 3aBUCUMMOCTU OT KOPPO3MOHHOWM arpeCcCUBHOCTU OKpY»KatoLLeln cpeapl 1
yCrnoBwuiA Npoknagky B cooTBeTcTemmu ¢ TpebosaHmsamm FTOCT 7006.

5.6 Kabenu cBs3M CO CBMHLIOBbIMM 060M04KamMyn 6€3 3aLMTHBIX MOKPOBOB UMK C 3aLLMTHBIMY NMOKPOBaMM JIEHTOYHOMO
TMnNa (3a WCKMYeHneM kabenern CBA3W, MPUMEHSIEMbIX Ha >KeNe3HbiX oporax) 3alulialT OT KOpPO3UM KaToOHOM
nonspusauuen nNpu Hanmuymm Tpex 3Ha4YeHWn cpegHen UM OOHOro 3HA4YeHUS! BbICOKOM KOPPO3MOHHOWM arpeCcCUBHOCTU
rPYHTOB ¥ BOZ, OLEHMBAEMbIX No Tabnvuam 2 u 3.

5.7 CranbHyto GpoHio kabenei cBsiau, NPoKadblBaeMbIX B rPYHTAX BbICOKOW KOPPO3WOHHOW arpeccuBHOCTM MM B
30Hax onacHoro AencTeusl Gnyxaamwyx TOKOB, 3aluuLialoT OT KOPPO3WKM KaTOAHOW Mnonsipusaumert TONbko B Tex
cnyyasix, Koraa no yCrnoBuaM aKcnnyaTauum HeobxoaMMo UCKIYMTb BO3AENCTBUE SMEKTPOMAarHUTHbIX BIMSHWIA, yaapoB
MOMHUA N MeXaHUYEeCKUX MOBPEXOeHW, Mpu 3TOM Heobxoaumo obecneuymBaTtbh 3alUUTy MeTannmyeckol 060MoYKu
kabens oT Koppo3uu.

5.8 Kabenn cBs3n ¢ antoMuMHUEBON 0OOMOYKON U 3aLLUUTHBIM MOKPOBOM J1IEHTOYHOIo Tuna 3alulaoT OT KOPPOo3nu
KaToOQHOW nonspu3aumen He3aBUCMMO OT KOPPO3MOHHOM arpecCcMBHOCTM cpenbl (38 MCKINOYEeHNEM Kabenen cBs3u,
NpUMeHAEeMbIX Ha Xelne3HbIX ,qoporax).

5.9 3awmTa OT KOpPpPO3MK, BbI3bIBAEMONM ONyXxaaroWMMyM TOkaMu, kabenen CBA3W CO CBMHLOBOW WM artoMUHUEBOW
06onoykon 6e3 3aWUTHLIX MOKPOBOB MUK C 3aLLMTHBLIMM MOKPOBaMM JIEHTOYHOIO TUMA, a Takke Kabenen co CBMHLOBbLIMU
obornoykamu 6e3 3aLMTHOrO NOKPOBA OCYLLECTBSETCA KaTOAHONM Nonspusaumen.

5.10 Kabenu CLB, cunoBble n kabenu cBA3M CO CBMHLOBbLIMW UMW anioMuHUEBbIMKM oGonovkamu u GpoHen,
NpYMeEHsiEMbIE Ha Xene3HbIX Aoporax, 3aluLLatoT:

- MPU HanmMyMn He MeHee Tpex 3HAYeHUN CpefHer KOPPO3MOHHOW arpeccMBHOCTU cpedbl (CM. Tabnuupl 2-5) -
KaTOAHOWN nonspm3aumnen nm HapyxHolM (MOBepx GPOHM) NOKPOBOM LLUMAHIOBOrO TUMA;

- MpY HanMuuM ofdHOro U Gonee 3HAYEHWI BbLICOKOM KOPPO3WOHHOW arpeccuBHOCTM cpefbl (CM. Tabnuupl 2-5) -



NOKPOBOM LLMAHIOBOro Tmna nosepx 6pOHM;
- B 30Hax OMacHoro AencTauns 6ny>+<,qa+ou.|,ero NMOCTOSIHHOIO TOKa - KaTO4HOW Nonsipusaunen.

511 He AonyckaeTcAa npoknagbiBaTb kabenn co cBMHUOBbIMM oObonoykamu 6e3  3alMTHOro NoKpoBa
HenocpencTBeHHO B FPyHTE, a Takxke B kabenbHOW KaHanM3auum CBA3N N3 NNacTMaccoBbIX pr6.

5.12 MeToabl 3alMTbl OT KOPPO3UM IMEKTPUYECKMX CUMOBbIX Kabenew B TrpyHTax BbICOKOW KOPPO3UOHHOM
arpeccuBHOCTU, a Takke B 30HaX ONACHOr0 BIMSAHUSA Gy aatoLLmx TOKOB B 3aBUCUMOCTM OT Mapku kabens n ycrnoBui nx
npoknagkun npmeegeHs! B [1].

5.13 KaTtogHas nonapusaums OCyLleCTBIIAeTCA NnpuMeHeHnem cpencTts ANEKTPOXMMUYECKON 3alUnTbl: KaTOAHbIX
YCTaHOBOK, NOJIAPU30BaHHbIX N YCUTTEHHbIX OpeHaxen, ranbBaHN4YeCcKMx aHO4oB (I'IpOTEKTOpOB).

KaTogHble yCTaHOBKM W ranbBaHWYeCKMEe aHOAbl NMPUMEHSIIOT MpU 3alimMTe OT NMOYBEHHOW KOppo3uu, Brokopposuu,
KOPPO3UWN NepeMEHHbIMY TOKaMy MPOMbILLUMIEHHON YacTOTbl U NPUW 3awuTe OT KOPPO3UM GnyxaarowyMm NOCTOSIHHBIMU
TOKaMW.

[NonspusoBaHHbIE K YCUNeHHble gpeHaXn NpUMeHA0T Npu 3allnTe OT KOppo3uu, BbI3blBAaeMOM 6ﬂy)K,D,al0LL|,VIMVI TOKaMu
pPenbLCoOBOro TpaHcnopTa, ANeKTPUMOULMPOBAHHOIO Ha MOCTOSIHHOM TOKE.

6 Tpe6OBaHMﬂ K 3alUUTHBbIM NOKPbITUAM N MeTOAbl KOHTPONA Ka4yecTBa
6.1 KOHCprKLI,MM 3alLNTHbIX ﬂOKprTMVI BéCbMa YCUIIEHHOINo W YCUITIEHHOro TWUnoB, MNPUMEeHAeMble ONnA 3alWUnTbl

cTasnbHbIX NOA3EMHbIX TPyOONpPOBOAOB, KPOME TEMIONPOBOAOB, NPUBEAEHb! B Tabnuue 6; TpeboBaHMs K NOKPLITUSM - B
Tabnuuax 7 1 8 COOTBETCTBEHHO.

Tabnuua 6 - KOHCTPYKUMS 3aLLMTHBIX NMOKPLITUIA CTPOSILLIMXCS Y PEKOHCTPYMPYEMBIX COOPYKEHWI

Ycnosus Howmep KoHcTpykumsa (CTpykTypa) 3aLumMTHOro Ton- OnameTp Tpybbl, MM | Makcuma-
HaHeCceHWs1 | KOHCT- NoKpbITUSA WmHa nbHas
NOKPbITUS pyKumm 3awumT- Temnepa-
HOro Typa
NOKpPbI- aKcnnya-
TS, MM, Tayuu, °C
He
mMeHee

3almnTHbIe NOKPbITUA BECbMa YCUIMEHHOIo Tmna

3aBopckue 1 TpexcnonHoe nonuMepHoe:
nnu 6asosble
- FPYHTOBKA Ha OCHOBE TEPMOPEaKTUBHbIX
CcMOJT;

- TEPMONMaBKUA MONMMEPHbIN NOACIOW;

- 3aLlUNTHBIN crnon Ha OCHOBE
AKCTPYAMPOBAHHOIO MOMMATUIEHA.

[1ByxcrionHoe nofiMMepHoe:
- TepMONJSIaBKniA NONMMEPHbIV NOLCION;

- 3aLlUNTHBIN crnon Ha OCHOBE
AKCTPYANPOBAHHOIO MONUITUNEHA

2,2 Ot 57 po 89 Bkntou. 60
2,5 " 102 " 259 "
3,0 " 273 " 426 "
3,5 " 530 " 820 "

3,5 |[Cs.820




. 1
[1ByXCronHoe nonumepHoe ) :
- TepMONJSIaBKuiA NONMMEPHbIV NOLCION;

- 3alUUTHbIN crnon Ha OCHOBE
3KCTPYAMPOBAHHOIO MONMMNPONuIieHa

2,0
2,2
2,5
2,5

Ot 219 go 259 Bkntou.
" 259 " 426 "
" 530 " 820 "
Cs. 820

60

KOM6VIHVIpOBaHHO€ Ha OCHOBE
NoSIM3TUINEHOBOMN JIeHTbI n
SQKCTPYyOANPOBAHHOIO NONNaTUNEHA:

- PYHTOBKa MONMMepHas;
- JleHTa MOoNUaTUMEHoBasi C  NUMKUM
crnoemMm TOMWUHOM He MeHee 0,45 mMm (B

O[VIH CION);

- 3alUTHbIN crnon Ha
AKCTPYANPOBAHHOIO MONNITUNEHA

OCHOBE

2,2
2,5
3,0

Ot 57 po 114 Bkntou.
"133 " 259 "
" 273 " 530 "

40

basoBklie

2

JleHTO4YHOEe nonnmMmepHoe
- TPYHTOBKa nosfinMepHas;

- NeHTa U30NSAUMOHHAst C NUMKUM CIoemM
TonuwmHom He meHee 0,45 mm;

- obepTka 3awMTHaAss C JUMNKUM CIOEM
TonwuHo He MeHee 0,6 mm (B oauvH
cnow)

1,8

O7 57 po 530 Bkritou.

40

TpaccoBble

JleHToYHOE MoNIMMepPHO-GUTYMHOE:!

- TPyHTOBKa OUTYMHasi unu GUTYMHO-
nonumepHasi;

- neHTa nonMMepHo-6uTyMHas
TONWwUHOM He MeHee 2,0 mm (B ABa
cnos);

- obepTka 3awWwuTHas MonMMepHast ¢
JIMNKUM CINoem TornLuHon He meHee 0,6
MM

4,0
4,6

Ot 57 po 159 Bkntou.
" 168" 1020 "

40

basoBblie u
TpaccoBble

JleHTOYHOEe nonMMepHO-OUTYMHOE unn
3
NnonMMepHO-acMosibHOe :':
- TPYHTOBKA OUTYMHasi Unn acMoribHas;
- TIeHTa MNOoNMMEepPHOo-OUTYMHasi unu
NoNMMEpPHO-acMofibHas  TOMLWIMHOW  He
MeHee 2,0 MM (B OQUH criow);

- obepTka nonuMepHast TOMWMHON He




MeHee 0,6 MM, C UMKUM CIoeM

2,6 OT1 57 po 114 Bkntou. 40
3,2 " 133 " 426 "
BaszoBble 7 4
MactnyHoe ~ :
- TpyHTOBKa OWUTYyMHas wunu OGUTYMHO-
nonvMmepHasi;
- MacTuKa M30NnsLMOHHast BUTyMHas wnnu
OUTYMHO-NONMMEpPHas, WM Ha OCHOBE
achanbTOCMONMNCTbIX OINUroMepoB,
apMunpoBaHHas OBYyMs cnosimu
CTEKMOXonCTa;
- Cnon HapyxHon ob6epTkM u3 KpadT-
Gymaru
7,5 Ot 57 po 159 Bkntou. 40
9,0 " 168 " 1020 "
8 KombrHupoBaHHOE Ha OCHOBE MacTUKu U
3KCTPYAMPOBAHHOIO NONMaTUIEHA:
- TpyHTOBKa OWTymMHas wunu OuTymHO-
rnonvMmepHasi;
- MacTuka BUTyMHO-NonMMepHas
MoAMdULMpPOBaHHAs TOMWKUHONM oT 1,5 Ao
2,0 mm;
- 3aLUUTHbIN cnowm Ha ocHoBe
3KCTPYANPOBaAHHOIO NONM3TUNIEHA
3,3 Ot 57 po 159 Bkntou. 40
4,0 " 168 " 426 "
BasoBble u 9 Ha ocHOBe TepMOyCaXunBatoLLMXCS NEHT C 3]
TpaccoBble TEpPMONIaBkUM KrneeM (B OOUH CIOW) 18 Ot 57 po 259 Bkritou. 60
2,0 " 273" 426 "
2,2 |Cs. 426
TpaccoBble 10 Ha OCHOBE TEPMOYCaX1BaKLLMXCs
MaTepuanoB C MacCTUYHO-MONMMMEPHbIM
KneeBbIM CIoem
2,3 Ot 57 po 426 Bkntou. 40
2,8 "530 " 820 "
3alUnTHBIE MOKPLITUS YCUITEHHOIO THNa
3aBopckue 11 TpexcrnonHoe nonumepHoe:

nnn 6a3oBble

- TPYHTOBKA Ha OCHOBE TEPMOPEAKTUBHBIX
CMoOrT;

- TEPMONMaBKUA NONMMEPHbIN NOACIOW;

- 3aLlUNTHbIN crnon Ha
AKCTPYAMPOBAHHOIO MONMATUIEHA.

OCHOBe

[1ByxcrionHoe nofiMMepHoe:
- TEPMONJSIaBKniA NONMMEPHbIV NOLCION;
crnon Ha

- 3aLUUTHbIN OCHOBe




AKCTPYAMPOBAHHOIO MONMITUNEHA
1,8 OT1 57 po 114 Bkntou. 60
2,0 " 133 " 259 "
2,2 " 273 " 530 "
2,5 " 630 " 820 "
3aBojckue 12 KombuHupoBaHHoe Ha OCHOBE
nnn 6asoBble NoNMaTUNEHOBOM TNeHTbI "
3KCTPYAMPOBAHHOIO MONMaTUIIEHA:
- TPYHTOBKa MONMMepHas;
- NeHTa nonuaTuneHosas C JUMNKUM
cnoem TonwmHon He meHee 0,45 mm (B
OLVH Crion);
- 3alLUUTHbLIN crnon Ha OCHOBE
3KCTPYAMPOBAHHOIO MONMITUNEHA
2,2 Ot 57 po 273 Bkntou. 40
2,5 "325 " 530 "
BaszoBble 13 MacTtunyHoe: 6,0 Ot 57 po 820 Bknitou. 40
- [pyHTOBKa OWTYMHass wnu OuUTyMHO-
nonuvepHas;
- MacTuKa M3onsumMoHHasa GuTyMHas unm
OVUTYMHO-NMONMMEpPHasi, WM Ha OCHOBE
acanbTOCMONUCTbIX ONUroMeposB,
apMupoBaHHast OByMS crosimm
CTEKINOXOICTa;
- CNOW HapyXHOW 00OepTKM M3 PYMOHHbIX
MaTepuarnoB TOMWWHOM He meHee 0,6 MM
3aBojckue 14 CunukaTHo-amaneBoe (B ABa Crios) 0,4 OT 57 po 426 Bkritou. 150
nnn 6asoBble
15 Ha ocHoBe anokcuaHbIX Kpacok 0,35 |Ot1 57 po 820 Bkntou. 80
16 Ha ocHoBe nonmypeTtaHoBbIX CMOI 1,5 |OT157 po 273 Bkritou. 60
2,0 "325 " 1020 "

1 U
) MoKpbITUE NPUMEHSIIOT ANs TPY6, UCMONb3yeMbIX NpU GecTpaHLUenHoM Npoknaake.

2 .
) MakcumanbHbI gunameTp TpyO C NEHTOYHbIM MOKPbITUEM, HaHOCMMbIM B 6a3oBbix ycrnosusix, 530 mm.
HaHeceHne NeHTOYHbIX MOKPbLITUI Ha ra3onpPOBOA, B TPACCOBbIX YCIOBUAX PYYHbIM CMOCOBOM AOMYCKaeTCs TOMbKO
B Tennoe BpeMs roga (npv TemnepaTtype okpyxatoLero Bosayxa He Hke nntoc 10 °C).

3

[Onsa Tpy6 anameTtpom 6onee 114 MM NPUMEHSOT Ba CIOS NONIMMEPHO 06epTK.

4

) TonwmHa MacTU4YHOro GUTYMHOTO MOKPBITUS CBapHOrO CTbiKa WM OTPEMOHTMPOBAHHOMO B TPaCCOBbIX
YCMOBUSIX y4acTKa NOKPbITUSI 4OIMKHA OblTb He MeHee 7,5 MM Ans Tpy6 avameTpom A0 159 MM BKMIOYUTENBHO U
He meHee 9,0 MM - Ansa TpybonpoBogos AnameTpom 168 MM 1 Gonee.

3 .
) TonwmHy 1,8 MM NPUMEHSIIOT NPY HAHECEHUW MOKPLITUIA B TPACCOBLIX YCIOBUAX Ha CTbIKM TpyOonpoBoaoB
anameTpoM oT 57 o 530 MM BKNIOYMTENBHO.

Mpumeydanne - KoHcTpykums nokpbitna N 5 npumeHsieTcs Ons n3onsaumm cTblKoB, MECT NPUCOEMHEHWUI, YIToB
NOBOPOTOB U PEMOHTA M3OMALMOHHBIX MOKPbLITUA MNOA3EMHbIX pr6OI'IDOBOJ:|,OB B TPaCCOBbIX YCIIOBUAX, @ TaKXe
Aana n3ondaunm ctanbHbIX pe3epByapoB.




Tabnuua 7 - TpeGoBaHus K NOKPLITUSAM BECbMa YCUIEHHOTO THNa

HaumeHoBaHue nokasarens™ 3Ha4veHne MeToa ucnbiTaHus Homep nokpeiTusa no tabnuue 6
1 Apgresusa Kk cTanu, He MeHee, npu MpunoxeHune U,
Temneparype: meTon A
20 °C, H/cm 70,0 2
50,0 1 (onsa TpybonpoBoaoB
AvameTpom 820 mm 1 Gonee)
35,0 1 (ans Tpy6onpoBonoBs
AnameTtpom go 820 mm), 9
20,0 3,4,5,6,10
40°C, H/cm 35,0 2
20,0 1,9
10,0 3,4,10
. . 0,5 (5,0) |MNpwunoxeHune n 7,8
20 °C, MMa (krc/ecm ™) meTon B
2 Apresus B HaxnecTte npu Temnepartype MpunoxeHue u,
20 °C, H/cwm, He meHee: meTong A
TNEeHTbI K NeHTe 7,0 3,4,5
35,0 9
20,0 10
06epTKM K NeHTe 5,0 4
Crnosi 3KCTPYANPOBaAHHOIO nonuoneduHa 15,0 3
K NeHTe
3 Agresusa K ctanu nocrie BblAEPXKN B MpunoxeHune K
Boge B TedyeHne 1000 4 npwm
Temnepatype 20 °C, H/cm, He meHee
50,0 1 (ans Tpybonposoaos
AvameTpom 820 mm 1 Gonee)
35,0 1, 2 (gna  TpybonpoBoaoB
anameTtpom o 820 mm)
30,0 9
15,0 3,4
4 TlpoyHOCTb NpU yaape, He MeHee, nNpu Mo TOCT 25812,
Temneparype: npunoxexue 5
oT muHyc 15 °C go nntoc 40 °C, [k [Ona Bcex nokpbituin (kpome 1, 2,
3, 9), ana TpybonpoBoaos
OnamMeTpoMm, MM, He Bornee:
5,0 273
7,0 530




20 °C, x/MM TONLWMHbBI NOKPLITUSA

9,0

820

1, 2, 3, 9 ans TpybonpoBoaoB
ONaMeTpoM, MM:

4,25 no 159
5,0 no 530
6,0 cB. 530
2 ans Tpybonposoaos
AnamMeTpoMm, MM:
8,0 o1 820 oo 1020
10,0 ot 1220 v 6onee
5 MMpoyHocTb npu paspbiBe, MMa, He 12,0 FOCT 11262 1,2,9
MeHee, npu Temnepartype 20 °C**
10,0 FOCT 14236 3,8,10
6 lMnowaab oTcnaveBaHUs NOKPbLITUA NpU Mpunoxenwe 1
KaToAHON nonspusauun, cm 2, He bonee,
npu Temneparype:
20 °C 5,0 [na Bcex nokpbiTnii 1, 2, 9
40 °C 8,0
7 CTOMKOCTb K pacTpeckmBaHWiO MoA 500 Mo FOCT 13518 [Ons  nokpbITUA C  TONLWMHON
HanpsbxkeHvem npu Temnepatype 50 °C, nonvoneduHOBOro  crnosi He
4, He MeHee meHee 1 Mm: 1, 2, 3,8, 9, 10
8 CrokocTb K Bo3genctBuio Y- 500 Mo FOCT 16337 1,2,3,8
paguaumm B notoke 600 kBT-y/M npu
Temnepatype 50 °C, 4, He MeHee
9 Temnepartypa xpynkocTu, °C, He Bbilwe -50 °C Mo FOCT 16783 4,9
10 Temnepatypa XpynkocT¥ MacCTU4HOrO -15°C Mo FOCT 2678-94 5,6,8,10
cnosa (rmbkocTb Ha cTepxHe), °C, He
6onee
11 MepexopHoe 3NeKkTpu4eckoe Mpunoxenne M
COMnpoTuBNEeHNe MokpblTMS B 3%-HOM
pactBope NazSO . npu Temnepatype
20 °C, Om'™m 2, He MeHee:
ncxogHoe 1,2,9
a 101III
] 3,4,5,6,7,8,10
10
Yyepes 100 cyT BblAEPXKKM 109 1,2,9
7 3,4,5,6,7,8,10
10

12 [MepexopHoe 3NeKkTpu4eckoe

MpunoxeHne M




*kk

COMNpOTUBIEHME MOKPbITUSA Ha
3aKOHYEHHOM CTPOUTENBCTBOM y4yacTKax
TpybonpoBoaa (8 wypdax) npwu
Temnepatype Bbiwe 0 °C, OM'Mm 2, He
MeHee
3 1,2,3,8,9, 10
5.10
4,5,6
2-10j
7

5.10 4
13 [Ownanektpuyeckaa CMNOLWHOCTb 5,0 Wckposon 1,2,3,4,5,6,8,9, 10
(oTcyTCcTBME NPOGOS NPU SNEKTPUYECKOM nedekrockon
HanpshxeHum), KB/mMm

4,0 7

14 ConpoTuBneHue neHeTpauum Mpunoxenue H [ns Bcex nokpbITUIA
(BmaBnuBaHut), MM, He 6onee, npu
Temneparype:
no 20 °C 0,2
cBblle 20 °C 0,3
15 BopoHacsllaemocTtb 3a 24 4, %, He 0,1 Mo FOCT 9812 5,6,7,8,10
bonee
16 pnbocTorkocTb, Gannbl, He MeHee 2 Mo F'OCT 9.048, [Ona Bcex MNOKpbITUA BecbMa

"OCT 9.049

YCUITEHHOro Thna

* MokasaTenu ceoncTs nsmepstot npu 20 °C, ecnu B HJ1 He oroBopeHb! Apyrme ycnosusi.

** TpoYHOCTb MpU paspbiBe KOMOWHMPOBAHHbLIX MOKPLITUIA, NMEHT K 3aliMTHbIX 00epTok (B Meranackansx)
OTHOCAT TOMbKO K TOSMLUMHE HEeCyLlel MONMMEPHON OCHOBbI 6e3 yyeTa TONWMHBI MacTUYHOIO UMM KayyYyKOBOrO
NoAcnos, Npy 3TOM NPOYHOCTL NPW pa3pbiBe, OTHECEHHAsA K OOLLel TOMNLWMHE NEeHTbI, A0IMKHa ObiTb He MeHee 50
H/cm wrpwuHbl, a 3awmTHOM 06epTkM - He MeHee 80 H/cm LMpUHBI.

*** [pepensHO AOoNYCTUMOE 3HaYeHUe NePexXoHOro 3MNeKTPUYECKOro CONPOTUBIIEHUS MOKPLITUS HA NOA3EMHbIX
TpybonpoBogax, aKchnyaTupyemblx AnuTenbHoe Bpemsi (6onee 40 neT), JOMKHO cOCTaBnsATb He meHee 50

2 . 2
OM'M™ Ans MacTUYHbIX BUTYMHBIX MOKPLITUI U He MeHee 200 OM-M

- AN NONIMMEPHbIX MOKPbITUN.

Tabnuua 8 - TpeGoBaHWs K NOKPLITUAM YCUIEHHOTO TUNa

MMa (krc/cm 2 ), He MeHee

meTtoq b

HaumeHoBaHue nokasatens™ 3Ha4veHne MeToa ucnbiTaHus Homep nokpeiTusa no tabnuue 6
1 Agresus k ctanu npu Temnepatype 20
°C:
H/cm, He MeHee 50,0 MpunoxeHne n, 11 (ana TpybonpoBoaoB
meTond A onameTpom 820 mm 1 6onee)
35,0 11 (ana Tpybonposoaos
AnameTpom Ao 820 mm)
20,0 12
0,5 (5,0) |MpwunoxeHune M, 13




©ann, He Gonee 1 Mo F'OCT 15140 14, 15
2 Apresuvs B HaxnecTte npu Temnepartype MpunoxeHune n,
20 °C, H/cwm, He meHee: meTond A
TNEeHTbI K NeHTe 7,0 12
CI10S 3KCTPYAMPOBaAHHOIO MONMaTUNEHa K 15,0 12
nexTe
3 Agresus k ctanu nocne BblOEepXKKU B
Boge B TedyeHne 1000 4 npwm
Temnepatype 20 °C:
H/cm, He meHee 50,0 Mpunoxenue K 11 (ana Tpybonposoaos
anameTtpom 820 mm 1 Gornee)
35,0 11 (ana TpybonpoBoaoB
anameTpoM Ao 820 mm)
15,0 12
©6ann, He Gonee 1 Mo F'OCT 15140 14, 15
4 po4HOCTb NpWU ygape, He MeHee, NMpu Mo TOCT 25812,
Temneparype: npunoxexue 5
oT muHyc 15 °C go nntoc 40 °C, [k 2,0 14
6,0 13
8,0 15, 16
20 °C, x/MM TONWMHbBI NOKPLITUSA 11, 12 pgna TpybonpoBoaos
OnaMeTpoM:
4,25 0o 159 mm
5,0 0o 530 mm
6,0 cB. 530 mm
5 MMpoyHocTb npu paspbiBe, MMa, He 12,0 Mo rOCT 11262 11
MeHee, npu Temnepartype 20 °C**
10,0 Mo FOCT 14236 12
6 lMnowaab oTcnavBaHUs NOKPbLITUA NpU Mpunoxenwue J1
KaToOAHOWN nomnsipM3aumm, cm 2, He Bonee,
npv TemnepaType:
20 °C 4,0 14, 15, 16
5,0 11, 12, 13
40 °C 8,0 11, 15, 16
7 CTOMKOCTb K pacTpeckmBaHWiO MoA Mo FOCT 13518 Ona  nokpelTMn € TONLWMHON
HanpsbkeHVeMm npu Temneparype nonvonedguHOBOro Crosi He MeHee
1 mm:
50 °C, 4, He MeHee 500 11, 12
8 CromkocTb K Bo3genctBuio Y- 500 Mo FOCT 16337 11,12

pagnauun B notoke 600 kBT-4/M npwu




Temnepartype 50 °C, u, He MmeHee

9 MepexogHoe anekTpuyeckoe
conpoTuBrieHMe MokpbITus B 3%-HOM

pacteope Na3SO .4 npu Temnepatype

20 °C, Om'™m 2, HE MeHee:

MpunoxeHne M

ncxogHoe 11
a lo1IZI
B 12, 13, 15, 16
10
14
5:10 2
yepes 100 cyT BblOEpPXKKM 109 11
7 12, 13, 15, 16
10
14
3:10 2
10 [NepexogHoe anekTpuyeckoe MpunoxeHne M
COMpoTUBIEHNE NOKPbITUA™** Ha
3aKOHYEHHOM CTPOUTENbLCTBOM y4acTke
Tpybonposoaa (8 wypdax) npwu
Temnepatype Bbilwe 0 °C, Om'm 2, He
MeHee
5 11,12, 16
3:10
15
1-105
13
5:10 4
11 [vanekTpuyeckas CMMOLWHOCTb Wckposon
(oTcyTcTBME NPOGOSA NPU ANEKTPUYECKOM AedekTockon
HanpsbkeHun), KB/Mm
5,0 11, 12, 16
4,0 13
2,0 14
12 BopoHachllaemocTtb 3a 24 4, %, He 0,1 Mo FOCT 9812 13
6onee
13 MNpubocToikocTb, 6ann, He MeHee 2 Mo F'OCT 9.048, [Ona Bcex NOKPbITUMA YCUIEHHOro

FOCT 9.049

TMna

* MNokasaTenu ceoncTs namepsatoT npu 20 °C, ecnv B HI He oroBopeHbl Apyrue ycrnoBus.

** MpoYyHOCTb MpU paspbiBe KOMOMHMPOBAHHOIO MOKPLITWSA, FEHT M 3alWMUTHbIX 06epTok (B Meranackansx)
OTHOCSIT TOMbKO K TOSMLUMHE HECyLLel MONMMEPHON OCHOBbI 6e3 yyeTa TOMWUHbLI MacTUYHOMO MMM Kay4yyKOBOrO
noacnos. MNpu 3ToM NPOYHOCTb NPY pa3pbiBe, OTHECEHHAs K O6LLel ToNWuUHe NeHTbl, JoMkHa bbiTb He MeHee 50
H/cm wrpuHbl, a 3awmTHOM 06epTkM - He MeHee 80 H/cM LMpUHBI.

*** MpeaenbHO 4OMNYyCTUMOE 3HaYeHUe NepexonHOro afeKTPUYECKOro CoNPOTUBIIEHMSI MOKPLITUA Ha NOA3EMHbIX
TpyGonpoBoaax, 3KchnyaTupyemblx AnuTtencHoe Bpemsi (6onee 40 neT), JOMKHO COCTaBnsATb He MeHee 50




2 _ 2 .
OM'M™ ans MacTUYHbIX 6VITyMHbIX NoKpbITUA U He MeHee 200 Om'm™ - ans NOJNIMMEPHbLIX NOKPbITUN.

[onyckaeTca nNpUMeEHATb ApYrne KOHCTPYKUUW 3aLMTHBIX MOKPbLITUM, obecneumBaroLne BbINOJIHEHME Tpe6OBaHVIl7I
HacToAllero craHgapTa.

6.2 [lpn cTpouTenbcTBe TpyOONPOBOAOB CBapHble CTbikM Tpyb, haCoOHHbIE SNeMeHTbl (rMapo3aTBopsbl,
KOHAEeHCaTOCOOPHMKM, KONeHa 1 Ap.) N MecTa NOBPEXAEHUS 3alUMTHOro MOKPbITUS U30NUPYIOT B TPACCOBBIX YCIOBUAX
TeMn xe maTepuanamu, 4to K TpybonposoAbl, UNW OPYrumMn, MO CBOUM 3aLUUTHLIM CBOWCTBAM OTBEYaloLnMu
TpeboBaHUsM, NpuBeAeHHbIM B Tabnuvue 7, He ycTynaroLwmyMmn NOKPbITUIO IMHEWHOW YacTu TpyObl 1 MMELWMMN afresnto
K NOKPBITUIO NIMHENHOW YacTu Tpybonposoaa.

6.3 MNpu peMoHTe 3KCMyaTMpyeMbIX TPYGONPOBOAOB AOMYCKAETCS NPUMEHSITb MOKPbITHS, @HANOMMYHbIE HAHECEHHBIM
Ha TpybonpoBoa paHee, a Takke Ha OCHOBE TEPMOYCaXKMBAIOLLMXCS MaTepuarioB, NOfMMepHO-GUTYMHbIX, MOMUMEPHO-
aCMOTbHbIX U MIUMKMX NOSIMMEPHBIX NIEHT, KPOME MONMBUHUIIXIIOPULHDBIX.

lMpumevarne - [na M3onsuum CTbIKOB M PEMOHTa MeCT MOBpeXAeHun TpybonpoBOAOB C MACTUYHBIMU BUTYMHbBIMM
MOKPBITUAMW HE JONYCKaeTCs MPUMEHEHWE MONNITUEHOBbLIX JIEHT.

6.4 [ns cTanbHbIX pe3epByapoB, YCTAHOBMEHHbIX B FPYHT WM O6GBanoOBaHHbIX FPYHTOM, MPUMEHSAIOT 3aLUUTHbIE
MOKPbITUS BECbMA YCUINEHHOro Tuna KoHCTpykuumn N 5 n 7 no Tabnuue 6.

6.5 TonwuHy 3aWMWTHbIX MOKPbITUA KOHTPONMPYT METOAOM Hepaspylualwero KOHTPONs C NpUMEHEHUEM
TONLWMHOMEPOB N APYIMX U3MepUTENbHBLIX NPUBOPOB:

- B 0as3oBblX M 3aBOACKMUX ycnoBuax aOnda }J,ByXCJ'IOI;IHbIX N TPEXCMOMHbLIX MNOSIMMEPHBLIX MOKPbITUM Ha OCHOBE
SQKCTPYyAMPOBAHHOIO MNONM3TUNEHa, nonunponuneHa, KOM6MHVIp0BaHHOFO Ha OCHOBE MOMNATUIIEHOBON fEHTbI U
QKCTPyAMPOBAHHOIO MOonnaTuneHa; NeHTo4YHOro nosintMepHoro n MacTtu4HoOro MOKPBLITU - Ha KaXXAoOW AecATon pr6e
OAHOM NapTUN HEe MEHEE YEM B YETbIPEX TOYKaX MO OKPY>XHOCTU pr6bl 1 B MeCTaxX, BbI3bIBalOLLNX COMHEHUE;

- B TPACCOBbIX YCMNOBUSIX ANS MACTUYHbIX MOKPbITUA - HA 10% CBapHbIX CTLIKOB TPYD, M30NMPYEeMbIX BPY4HYO, B
YeTbIpex To4Kax Mo OKPYXHOCTU TPyObl;

- Ha pesepByapax ANnA MaCTUYHbIX NMOKPbITUN - B OOHOW TOYKE Ha KaXAoM KBagpaTHOM METpe MOBEPXHOCTU, a B
MecTax neperM6OB N30JIALMOHHbBIX MOKPbLITUR - Yepe3 1 M No gnvHe OKPY>KHOCTW.

6.6 AOresmio 3aLUTHBIX MOKPBITUIA K CTanu KOHTPONMPYIOT C NPUMEHEHNEM aAre3nMeTpoB:

- B 6a30BbIX 1 3aBOACKMX YCNOBUAX - Yepe3d kaxable 100 M unu Ha kaxgon gecston Tpybe B naptuu;
- B TPaccoBbIX ycnoBusix - Ha 10% cBapHbIX CTLIKOB TPYO, M30MMPOBaHHbIX BPYYHYHO;

- Ha pesepByapax - He MeHee YeM B [IBYX TOYKax MO OKPY>XHOCTW.

[N MacTU4YHbIX MOKPLITUIA JonyckaeTcs onpenensTb aare3vio MEeTOLOM Bblpe3a pPaBHOCTOPOHHErO TpeyrorbHUKa C
OJTMHOW CTOPOHbI He MeHee 4,0 cM C nocrefylLlnM OTCavBaHUEM MOKPbLITUSE OT BEPLUMHbI yrna Hagpesa. Aaresusi
cunTaeTcsl yOoOBMETBOPUTENBHOW, €Cnv npu OTCrauBaHUM HOBbIX MOKpbITUA Gonee 50% nnowagn oTcranBaeMon
MacTuKM OcTaeTcs Ha MeTanne Tpybbl. [loBpexaeHHOe B Mpouecce MPOBEpPKM aare3vn MoKpbITUE PEMOHTUMPYIOT B
cooTteeTcTBUKM ¢ HA.

6.7 CnnowHOCTb MOKPbITUIA TPy® Mocrne OKOHYaHWs npouecca u3onsuMn B 6asoBbiX M 3aBOACKMX YCNOBUSX
KOHTPONUPYIOT MO BCEN MOBEPXHOCTU UCKPOBLIM AedeKTockonom npu HanpsbkeHun 4,0 unm 5,0 kB Ha 1 MM TONWWHLI
MOKPbITUSA (B 3aBUCMMOCTM OT MaTepuarna nokpbITus), a AN CUIMKaTHO-aManeBoro - 2 kB Ha 1 MM TONLWWMHbI, @ Takke Ha
Tpacce nepep onyckaHnem Tpybonposoda B TpaHLLE W MOcrne n3onsauuM pesepsyapos.

6.8 [ehbekTHble MecTa, a Takke CKBO3HbIE MOBPEXAEHNS 3aLLUTHOMO NMOKPbITUSA, BbISIBIIEHHbIE BO BPEMSA NPOBEPKN €ro
Ka4yecTtBa, UCNpaBnAalOT 00 3acCbINKu pr6onpOBona. Mpn pemoHTe obecneymBadT OAHOTUMHOCTb, MOHOJIMTHOCTbL U
CMNOLWHOCTb 3aLUUTHOrO MOKPbLITUS; NOCHE UCNpaBreHns OTPEMOHTMPOBAHHbIE MecTa NoAnexaT BTOPUYHON NpoBepKe.

6.9 lMocne 3ackinku TpybonpoBoda 3alUMTHOE MOKPbITUE MNPOBEPSAIOT Ha OTCYTCTBUE BHELUHMX MNOBPEXOAEHUN,
BbI3bIBAOLNX HEMOCPEACTBEHHBIA 3NEKTPUYECKUIA KOHTAKT Mexay MeTannom Tpyb v rpyHTOM, ¢ nomoLlpto npubopos
Onst oGHapyXeHWs MECT NOBPEXAEHUS N30MALMMN.



6.10 Ons 3awuTthl TPyGOMPOBOAOB TEMMOBLIX CETEN OT HAPYKHOM KOPPO3WKU MPUMEHSIIOT 3aLUMTHbIE MOKPbLITUS,
KOHCTPYKLMM 1 YCINOBUS NPUMEHEHNS KOTOPbIX NPUBEAEHbI B NPUMoxeHnm M.

7 TpeGoBaHUA K 3NEKTPOXUMUYECKOMN 3aLumTe

7.1 TpeGoBaHMA K 3NEKTPOXMMUYECKOW 3almuTe MNpU OTCYTCTBMM OMACHOrO BIIUAHUA MOCTOAHHbIX
6nyxaarLmnx U nepeMeHHbIX TOKOB

7.1.1 KaTogHyto NonsipusaLumio CoOpyXeHuii (kpome TpyGonpoBoA0B, TPAHCMOPTUPYIOLLMX Cpefbl, HarpeTble cBbille 20
°C) OCyLLEeCTBNAT TakMuM 06pas3om, YToGbl MONSPU3ALMOHHbIE MOTEHUMansl MeTasnna OTHOCWUTENIbHO HacCbILeHHOro
Me[HO-CyIb(aTHOro 3MeKTpoAa CPaBHEHUSI HAXOAWMMCH MEeXOy MMWHUMarnbHbIM M MakcumarbHbIM (Mo abcontoTHOMY
3HAYEHWI0) 3HAYEHNSIMU B COOTBETCTBUM C Tabnmuer 9.

Tabnuua 9 - MonapusaunoHHbIe 3alWTHbIE NOTEHLMATbI METaNa COOPYXXEHUSI OTHOCUTENBHO HACHILLEHHOTO MeHO-
CyNbhaTHOro 3M1eKTPOAa CpaBHeHUs

MeTann coopyxeHusi 3HayeHune 3almMTHOro noTeHunana*, B
MUHUMarnbHOE, Em MaKkcumarnbHoe, Em
Cranb -0,85 -1,15
CsuHel -0,70 -1,30
AnoMUHNN -0,85 -1,40
* 3mecb M panee nop MUHMMAnbHBIM M MakKCMMarbHbIM 3HA4YeHUsIMU MOTeHUuMana noppasymeBaloT ero
3HayeHns nNo abcontoTHON BENNYMHe.

M3amepeHune nonsapmnsaumoHHbIX NOTEHUMANOB NPOBOAAT B COOTBETCTBUN C NpUsioxxeHnem P.

7.1.2 Ha BHOBb MOCTPOEHHBbIX U PEKOHCTPYMPYEMbIX MOA3EMHbIX CTasnbHbIX TpyGonpoBoaax obecneunBatoT
NoNsipPM3aLMOHHbIE NOTeHLUMarbl B COOTBETCTBUM C Tabnumuen 9.

Ha pewnctBylowmx cTanbHblx TpybonpoBodax A0 MX PEKOHCTPYKUMM M NPU OTCYTCTBUMU BO3MOXHOCTW M3MEPEHUN
Nnonspu3auUMoHHbIX MOTEHUMAroB [OMyCKaeTCs OCYLLEeCTBMATb KaTOOHYH MNomnspusaumio Takum obpas3om, 4YToObl

CyMMapHble noTeHumansl chm’ BKIIOYAIOLLME MOMSIPU3ALMOHHYID M OMUYECKYKD COCTaBMSIOLLME, HaXOOUNUCH B
npegenax oT muHyc 0,9 go muHyc 2,5 B no mepgHocynbdaTHOMYy 3MeKkTpody CpaBHeHWUst ans TpybonpoBoaoB C

MacCTUYHbIM M NTEHTOYHBIM MOKPLITUAMM U B Npeaenax oT MuHyc 0,9 Ao MuHyc 3,5 B - anst TpyGonpoBOAOB C MOKPbLITUEM
Ha OCHOBE 3KCTPYAMPOBaHHOTO MOMMATUNEHA.

MeTog namepeHnsa cymmapHbIX NOTEHLMANOB NPUBELAEH B NPUIOXEHUSA C.

7.1.3 KatogHyto nonspusauuio kabenen cBs3W NPoBOAAT Takum obpas3oM, 4Tobbl MONAPM3aLMOHHBIN NOTeHuuan
o6onoykn kaberns no OTHOLEHWIO K MeAHO-Cynb(aTtHOMY SneKTpody CpaBHEHUS COOTBETCTBOBAN 3HaYeHusAM,
yCTaHOBMNEHHbIM B Tabnuue 9.

MpumedaHns

1 Onsa cBMHUOBLIX obonoyek kabenen cBa3n 6e3 3alMTHBIX NMOKPOBOB, MPOSIOXEHHbLIX B KaberbHOM KaHanusauuu,
[OMycKaeTcs Mo KpasiM 30Hbl 3alMTbl CMELLEHNE MUHMMAanbHOro 3alMTHOro noTeHumana OT CTauMOHapHOro He MeHee
yem Ha 100 mB.

2 Tpu kaTogHOW nonsipusaumu cTanbHOW OpoHu kabenenm CBA3W MakcMMarnbHas PasHOCTb MOTEHUManoB Mexay
6poHen n mefgHo-cynbMaTHLIM ANEKTPOAOM CPaBHEHUst AOMKHa ObiTb He Bonee MuHyC 2,5 B, a no kpasim 30HbI 3aLLnTbI
CMeLLeHne MUHUMarnbHOro 3aLUMTHOrO MOTEeHUMana oT CTaLuMOHAaPHOIO AOMKHO ObiTb He MeHee 50 MB.



3 SJ'IGKTpOXVIMVILIeCKy}O 3awnunTy kabenen CBsI3N C 3aLLUUTHBIM MOKPOBOM LLUJ1AHIOBOIo TUna noBepx obornoukn, a Takke
nosepx 000noYKM 1 6pOHVI He npoBogAT. KatoaHyto nonspusaumio Takmx kabenen B onacHbIX 30HaxX NPUMEHAIOT NNLLIb B
cny4yaax HapyLweHua CnyiolwHOCTU 3alMTHOIo NnokKkpoea.

7.1.4 KatogHylo nonspusaumio NOA3EMHbIX CTamnbHbIX TPyO6ONpOBOAOB, TPaAHCMOPTUPYIOLMX Cpedbl TemnepaTypou
cebiwe 20 °C 1 He umeWwmnx Tennousonauun, a Takke B OGMOKOPPO3NOHHO-arpeccuBHBLIX FPYHTaX NPOBOAST TakuUMm
obpasom, 4YTOObI NONsApPU3aLUMOHHbIE NOTEHLManbl cTanu Haxoaunuce B npegenax oT muHyc 0,95 go muHyc 1,15 B no
MeaHO-CyfnbdaTHOMY aNekTpoay CPaBHEHMS.

7.1.5 KatogHyio nonsipusaumio TpybonpoBOAOB C Tennou3onsuMen, B TOM 4ucrne TENNoBbIX CETeN U ropsivero
BOAOCHabxeHns BeckaHanbHON MPOKNaAKK, a Takke KaHanbHOW MPOKMNaAKu Mpu pacnofioXeHNn aHO4HOro 3aseMreHus
3a npefenamu kaHana npoBOAAT Takum obpa3om, 4ToObl CyMMapHbIn noteHunan Tpybonposoga 6bin B npegenax oT
MuHyc 1,1 o mMuHyc 2,5 B no megHo-cynbaTHOMY 3nekTpody cpaBHeHus. [pu OTCYTCTBMM aHTUKOPPO3NOHHOIO
MOKPbITUS Ha HapPYXXHOW NOBEPXHOCTM TPyOONPOBOAOB CyMMapHbLIM NoTeHuuan TpybonpoBoaa MoxeT ObITb B npeaenax
oT muHyc 1,1 o muHyc 3,5 B no megHo-CcynbdaTHOMY 3neKTpoay CpaBHEHMS.

7.1.6 KaTtogHyto nonsipusauuio TpybonpoBOAOB TEMMOBLIX CETEN U ropsiHero BOOOCHAOXEHNsI KaHarnbHOW NpoKnaaku
NPUMEHSAIOT MPU PacrofiOKEHNM aHOAHbLIX 3a3eMSIeHWA B KaHane unvM BHe kaHana. [Mpu pacrnonoXeHuu aHoOHbIX
3a3eMIieHVIn B KaHarne noteHuuan TpybonpoBoaa, M3MEPEHHbI OTHOCUTENbHO YCTAHOBMEHHOMO Yy MOBEPXHOCTU TPyObl
BCMOMOraTenbHOro CTanbHOro 3anekTpoga, nogaepxuBawT Ha 0,3-0,8 B oTpuuatenbHee noTeHumana TpyObl
OTHOCUTENbHO 3TOrO ANEKTPOAA, U3MEPEHHOIO NPW OTCYTCTBUM KAaTOAHOM nonsipusaumm Tpyosbl.

M3amepeHne noTeHumana TpybonpoBoga npv pPacnosioXeHWM aHOOHOro 3a3eMfieHWst B KaHamne npuBeneHo B
npunoxexmm T.

7.1.7 Tpn katogHow nonsipusaumm kabenen CLIB, cunoBbiXx M CBSA3M, MPUMEHSIEMbIX Ha »XernesHoW [opore, co
CBUHLOBOW WMM antoMuHMeBon oborovkamu u OpoHelrt 6e3 HapyXHOro LUMaHroBOro MOKpoBa cpedHee 3HadeHue
noTeHumanoB mexagy kabenem n megHocynb@aTHbIM 3MEKTPOAOM CpaBHEHMS obecrneyvmBaloT B npegenax ot muHyc 0,9
0o muHyc 3,0 B.

7.2 TpeboBaHUA K INEKTPOXUMMUYECKON 3aluuTe NMpPU HaNIM4UM ONaCHOro BIIMAHUA MOCTOSIHHbIX OnyXaaroLwmx
TOKOB

7.21 3aLIJMTy COOpy)KEHVIVI OT OnacCHOro BINAHUA NOCTOAHHbIX 6ny>K,ua+ou.u/|x TOKOB OCYLLUECTBNAKT TakK, 4YTOObI
obecneymBanoch OTCYTCTBME Ha COOPYXEeHNUN aHOOHbIX N 3HAaKoONepeMeHHbIX 30H.

,D,OI'IyCKaeTCH cCymMmapHasa NpPOAOITKNTENBHOCTb NMONOXUTESIbHbIX CMeLlJ,eHI/II7I noTeHunana OTHOCUTENIbHO
CTaLMOoHapHOro noTeHumana He 6onee 4 MUH B CYTKW.

OnpepenexHve cMeLLeHni noTeHumana (pasHoCTb Mexay M3MEepPEHHbIM MOTEHUMANOM COOPYXEHUS U CTaLMOHaPHbIM
noTeHUMarom) npoBOAAT B COOTBETCTBUM C NPUMoXeHneMm I,

MpumeyaHue - MNMpu OTCYTCTBMU AaHHbIX O CTALMOHAPHOM MOTEHUMarne ero 3HavyeHve Ans ctany NpuHUMaKT paBHbIM
mMuHyc 0,7 B.

7.2.2 B ycnoBusix ONacHoOro BNUSHUS Onyxaalowmux nMOCTOSHHbIX TOKOB MpU 3aluTe CcTanbHbIX TpybonpoBoaoB 1
pe3epByapoB C TeMnepaTypor TpaHCMOPTUPyeMOro (xpaHumoro) npoaykta He Bbiwe 20 °C B rpyHTax BbICOKOW
KOPPO3MOHHOW arpeccuMBHOCTW, TPYOOMPOBOAOB OpPOCUTENMbHBLIX CUCTEM W CUCTEM OOBOAHEHMS B rPyHTax cpegHewn
KOPPO3MOHHOWN arpeccMBHOCTM, TPYOONPOBOAOB CENbCKOXO3ANCTBEHHOrO BOAOCHABXEHUsI 1 pe3epByapoB TpaHLLEWHOro
TMNa He3aBMCUMO OT KOPPO3VMOHHOW arpecCMBHOCTU TPYHTOB CPeAHME 3Ha4YeHWs MONsSipU3auMOHHBIX M CyMMapHbIX
noTeHUnanoB yCTaHaBNMBatoT B npegernax, ykasaHHblx B 7.1.1 1 7.1.2.

M3amepsaemble 3Ha4YeHUsA 3alUMTHbIX MOTEHUManoB Mo abConTHOM BENWYMHE AOMKHbl OblTb HE MeHee 3HayeHus
CTauMnoHapHOro noTeHuyuana.

7.2.3 KatogHyto nonsipusauuio kabenen cCBA3WM Npu 3awiute OT KOPPO3vMMU Gnyxpatowymy ToKaMu NpPOBOASIT, Kak
ykasaHo B 7.1.3.

7.3 Tpe6oBaHUA K INEKTPOXMMUYECKOW 3aLyuTe NPU HAaNMM4YMM ONACHONO BNUAHUSA NepeMeHHbIX TOKOB

3aUJ,VITy CTalnbHbIX NOA3EMHbIX pr60I'IpOBO,EI,OB OT KOPpPO3WUW, BbI3biIBAEMOM 6ny>maroummm TOKaMn OT
ANEKTPUMPULNPOBAHHOIO TpaHCMNopTa, a Takke NepeMeHHbIMU ToKamMu, MHAYLMPOBAHHBIMW OT BbICOKOBOJSIbTHBLIX JIMHUMI



anekTponepegay, obecneynBaloT B ONaCHbIX 30HAX HE3aBMCUMO OT KOPPO3VMOHHOW arpeccUBHOCTW FPYHTOB METOAOM
KaTogHom nonsdpusaumn. KaTogHyl nomspusaumio  NpoBoAsaT Takum  obpasom, 4TOObl CpedHue  3HaveHust
NonsApu3auUmMoHHbIX NoTeHumanos 6uinn B npegenax ot MuHyc 0,90 go muHyc 1,15 B unu cymmapHbIx NoTeHuManos - B
npegenax oT MuHyc 0,95 go muHyc 2,5 B ans TpybonpoBOAOB C MAaCTUYHBIMU U MEHTOYHBIMW MOKPLITUAMU 1 B Npedenax
oT muHyc 0,95 go munyc 3,5 B - ansa TpybonpoBodoB C MOKPbITUEM HA OCHOBE 3KCTPYAMPOBAHHOIMO MONU3TUMEHA.
KaTtogHyto nonspusauuto TpybonpoBoAOB TENMOBbIX CETEN U ropsYvero BOAOCHAGXEHWS MpoBOAAT B COOTBETCTBUM C
7.1.5n71.6.

7.4 JonyckaeTca He npeaycMaTpuBaTh AMNEKTPOXMMUYECKYIO 3alUUTY CTanbHbIX BCTABOK ANMHOM He Gonee 10 M Ha
NVHEAHOW 4YacTU MONWITUIIEHOBbLIX T[a30MPOBOAOB, YYacCTKOB COEAMHEHWA MONMATUIIEHOBBLIX Fa30npoBOAOB CO
cTanbHbIMM BBOAAMM B AoMa (MpU HanMMyMM Ha BBOAE 3NEKTPOM3ONMUPYIOLLMX COEAVMHEHUN), CTanbHbIX YTNSPOB C
n3onsuMen Becbma YCWUIEHHOro Tuna anuHon He 6onee 10 m. [Npy 3TOM 3ackinky TpaHLIeW B TOW ee 4acTu, rae
NporioXeHa cTanbHasi BCTaBka, No BCew rnybrHe 3aMeHsI0T Ha NecyaHyto.

CranbHble rasonpoBoAbl, PEKOHCTPYMpyEeMble METOAOM CaHUPOBaHUSA (0ONMLOBKM BHYTPEHHEN NOBEPXHOCTU TPYObI) C
NMOMOLLIbIO NOMNMMEPHbIX MaTepurarnos, Kak NpaBuno, nognexar 3awute B cootsetctBum ¢ 7.1.1 n 7.1.2.

CranbHble rasonpoBobl, PEKOHCTPpYyUpyemMbie METOLOM MPOTAXKM NONTUITUNEHOBbLIX pr6, noanexart 3alunTe Ha Tex
yyacTkax, rae crtanbHasa pr6a HeoOxoaMMa Kak 3alUUTHbIN (byTJ'Iﬂp (I'IO,EI, aBTOMOOWMbHbLIMM, XXene3HbIMU goporamu v

Ap.)-

CrtanbHble yTnapbl Tpy60npoBOAOB NOA aBTOMOOMUIbHBIMU JOPOraMu, XeNe3HOAOPOXKHbIMU U TPaMBaNHLIMU NYTAMMA
npu 6ecTpaHwenHon npoknagke (MPokon, NpoAaBnMBaHWe W Opyrve TEXHOMOrMMW, paspelueHHble K NMPUMEHEHMIO), Kak
npasumo, 3aluMLanT CPeAcTBaMU ANEKTPOXMMUYECKON 3alUmMTbl, NPU NPOKNagke OTKPbITbIM CMOCOOOM - M3OMALMOHHBIMU
NMOKPBITUSAMUN U SMEKTPOXMMUYECKON 3aLMTon B cooTBeTCTBMM € 5.4, 7.1.1 1 7.1.2. B kauecTBe pyTNAPOB pekoMeHayeTca
ucnonb3oBaTb TPyObl C BHYTPEHHUM 3alUMTHBIM MOKpbiTMEM. [lpu 3awmTte Tpydbl M dyTnapa cpencreamu
3NEKTPOXUMMUYECKON 3aLLMThl TPYOY 1 DYTNSAP COEAMHAOT Yepes perynmpyemyto nepemMbIyKy.

7.5 Ecnu ob6ecneveHne 3aWMTHbIX noTeHumanoB no 7.1.1 wu 7.1.2 Ha pencteylowmx Tpybonposoaax,
TPaHCNOpPTMPYIOLWNX cpedbl TemnepaTtypol He Bbiwe 20 °C n anutenbHOEe BpeMS HaxOAMBLUMXCS B dKCMyaTaumu B
KOPPO3MOHHO-OMACHBIX  YCINOBMSAX, 9KOHOMMYECKM  HeuenecoobpasHo, MO  COrnacoBaHUO C  MPOEKTHOM 1
SKCMMyaTauuMoHHON OpraHM3auusMm u npu HeobxoaMmocTM C TeppuTopuanbHbiMU OpraHamu [ocropTexHagsopa
OOMycKaeTca NPUMEHATb B KayeCTBE MUHMMAIbHOro MONAPM3aLMOHHONO 3allMTHOrO MoTeHumana TpybonpoBoga ero
3HayeHne Ha 100 MB oTpuuaTtenbHee cTaumoHapHoro noTteHuwana. CrauuoHapHbId noTeHuman TpybonpoBoaa
onpefensoT No AaT4MKy noteHumana (BcnomoraTenbHOMY 3NEKTPOAY) B COOTBETCTBUU C NPUIOXKEHNEM Y.

~ - - ’
MpumeyvaHne - Heobxoammo, YTo6bl MUMHMMANbHBIN 3aLWUTHBIA NONAPU3aLMOHHBIA NOTeHUMan Em OblN He MeHee
oTpuuatenbHbIiM Yem muHyc 0,65 B.

7.6 KatogHyto nonsipusawmio nog3eMHbIX METANNMYECKUX COOPYXEHUI OCYLLECTBNSIIOT TaK, YTOObl OHa He Brnusina Ha
cocefiH/e NoA3eMHble MeTannMyeckne COOpPYXXEHUSI.

Ecnu npn ocyuecTesneHnmn KaTtogHowm nondapusaumm BO3HUKaeT BpegHoe BIiMAHME Ha coceaHue metannmyeckue
COOpYyXeHu4d, Heobxoanmo MPUHATb MEePbl NO YCTPAHEHUIO UMM NPOBECTN COBMECTHYHIO 3aLLUNTY 3TUX coopy>KeHm71.

MpumeyaHne - BpegHbiM BAUSIHUEM KaTOAHOW nondpusaumm  3aluLiaemoro CoOOpyXeHuna Ha cocegHune
MeTannnyeckmne CoOopyxxXeHnsd CHUTarT:

- YMeHbLleHune no abcontoTHON BENNYMHE MUHMMATBHOIO Unn yBenunyeHue no abCcontTHON BENNYMHE MaKCMMarnbHOro
3alllUTHOro noTeHumnana Ha cocegHnxX MmetTanin4eCknx CoOopyXxXeHuax, UMerLLNX SNTIEKTPOXUMNUYECKYIO 3aLLUNTY;

- nogABNieHne onacHOCTU KOPPO3uUn Ha COCeHUX NOA3EMHbIX MeTarumM4eCKnX COOpPYXeHUAX, paHee He TpeGOBaBLUVIX
3alnTbl OT Hee;

- cMeleHne bonee Yem Ha 0,040 B B nmtobyto CTOPOHY CTaLMOHAPHOro noTeHuMana Ha Kabensax cBA3W, He MeLLmX
KaTo4HOW nonspmusaLmn.
7.7 TpeboBaHuMA K ranbBaHU4YeCKOMN 3alumnTe

7.7.1 3awmTy ranbBaHMYeckuMM aHodamu (MPOTEKTOPaMM) NPUMEHSIOT B FPYHTaX C yAerNbHbIM CONPOTUBMEHMEM He
6onee 50 Om-Mm:



- Ana otaenbHbIX y4aCcTKOB pr6or|poso,qos HebonbLLOoN NPOTAXEHHOCTU (He NMELWNX SNEeKTPUHECKNX KOHTAKTOB C
apyrmmmn COOpy)KeHVIﬂMVI) npn OTCYTCTBMU UK NpuU Hann4mm onacHoCctTu 6ny>|<narou4mx NOCTOAHHbLIX TOKOB, €Clu
BbI3blBAEMOE UMW CpefHee CMeLLeHMe NnoTeHumana oT ctaumMoHapHoro He npesbiwaet nntoc 0,3 B;

- Angd y4acTkoB pr60I'IDOBOJJ,OB, ANEKTPUYECKN OTCEYEHHbIX OT obLen cetn N30NMpyrnLnMmn coeanHeHnAamMu;

- PV OTHOCMTENBHO MarnbIX PacyeTHbIX 3aLUMTHBIX TOKax (MeHee unmn pasHbIxX 1 A);

- KaK [OMOMHUTENbHOE CPEeACTBO, KOrda AeWCTBYILME KaToAHble CTaHLMKM He oGecrneuynmBaloT 3aluTy OTAENbHbIX
y4yacTKoB Tpy6OnpoBOAOB;

- ANs 3aWnTbl OT BPEAHOTO BMMSAHNSA NEPEMEHHOIO TOKa;

7.7.2 TanbBaHMYeCKyto 3aLumTy TpybONpoOBOAOB TEMNMOBbLIX CETEN M ropsavero BoAOCHaGXeHNS NPUMEHSIIOT TOMNbKO Npur
UX NpOKNaZKke B KaHanax ¢ pasMelleHneM ranbBaHUYeckMX aHOAOB B KaHane Unv HenocpeacTBEHHO Ha MOBEPXHOCTU
TpybonpoBoaoB.

7.8 TpeboBaHUs K ApEeHAXHOW 3alunTe

7.8.1 [peHaxHyl 3awuTy MNPUMEHSIOT MNPU  MUHUMAmbHBIX 3HAYEHUSX [PEHAXHOro TOoka, obecnevmBaroLmx
BbINOSNIHEHME TpeboBaHun 7.2.1. Ecnv npMMeHeHne Nonsipu3oBaHHbIX ApeHaxen Hea(EKTUBHO UM HeonpaBAaHHO Mo
TEXHMKO-3KOHOMWYECKUM MOKa3aTensM, TO WUCMOMb3YHT KaTOOHYK 3aluTy, 3aluTy YCUIMEHHbIMW ApeHaxamu wunu
KaTOAHYIO 3aLUMUTy COBMECTHO C APEHAXHOWN.

7.8.2 MopgkntoyeHne apeHaxHbIX YCTPOWCTB K PENbCOBLIM MYTAM - B COOTBETCTBUM € Tpebosanuamu HA.

He [onyckaeTcda HenocpenCTBEeHHO MPUCOEOUNHATb YCTaHOBKU OPEHaKHON 3almnTbl K OTpuUaTENbHbIM LWIMHAM U K
cGopKe oTpuUaTenbHbIX IMHUIA TAFOBbLIX NOACTaHUMIA TpaMBasi.

79 [Onsa noBblweHna  3EKTUBHOCTA  SMEKTPOXMMMYECKON  3alimMTbl  HeOOXoAMMO  npegycmaTtpuBathb
ANEeKTPON30NUPYIOLLME BCTABKW UMW COeAUHEHNs (dbnaHupbl, MydTsl 1 T.n.) B cooTBeTcTBMM ¢ HA,.

7.10 Ecnun B 30He OeWCTBUSA BbllleALWENn U3 CTPOS YCTAHOBKM 3MEKTPOXUMUYECKON 3alumThl 3alMTHBIN NoTeHuuan
TpybonpoBoaa obecneynBaeTCs COCELHNMU YCTaHOBKaMU 3aluThl (MepekpbiBaHWE 30H 3alUWTbl), TO CPOK YCTpaHEHUs!
HeNCnNpaBHOCTY ONpeaensieTcsl PyKOBOACTBOM 3KCMIyaTaLMOHHONM opraHv3aLumu.

711 [0Ona koHTpons 9ddEKTUBHOCTA INEKTPOXUMUYECKON 3alUTbl COOPYXXEHWUS U3MepslT noTeHumansl Ha
3alUMLLEEMOM COOPYXXEHUU B KOHTPOJIbHO-U3MEPUTENbHBIX MYyHKTaX, Ha BBOAAX B 34aHWe W APYrUx 3remMeHTax
COOPYXEHUSA, AOCTYMHbIX ANSA NPOBEAEHUSA U3MEPEHMs, a Takke B CMOTPOBbLIX YCTPOWCTBaX KabenbHOW kaHanmMsauuu
CBA3N.

7.12 KOHTpOnbHO-M3MepuTernbHble MYHKThI yCTaHaBNMBatoT ¢ UHTepBanom He 6onee 200 m B npegenax nocenexuns u
He 6onee 500 M - BHe NpeaenoB NoceneHns:

- B MyHKTaX NOAKIOYEHNsT ApeHaXHOro kabens k Tpybonposoay;

- Ha KOHUAaXx 3afaHHbIX 30H 3aL1ThI;

- B MecTax MakcMmarnbHOro conmkeHus TpybonpoBoaa ¢ aHOAHbIM 3a3eMITUTENEM;

- B MecTax nepeceyeHuns ¢ pernbcamm anekTpnudmumpoBaHHOro TpaHcnopTa;

- Y OQHOTO KOHLa hyTnspoB AnnHOM He 6onee 20 M 1 'y 060mx KOHUOB cyTnsipos AnvHou 6onee 20 M.

7.13 KoHTponb paboTbl YCTAHOBOK 3MEKTPOXUMUYECKON 3aLUMTbl B SKCMIyaTaLMOHHbIX YCIOBUSIX 3aKMYaeTcsl B
nepuoanMyYeckoM TEXHUYECKOM OCMOTPEe YCTaHOBOK M MNpoBepke 3hdeKTUBHOCTM MX pabdoTbl. lMpu 3HAUMTENBHBIX

N3MEHEHUAX, CBA3AHHbIX C pa3BUTUEM CETU MOA3EMHbIX METANNYECKUX COOPY>KEHUIN U UCTOYHUKOB 6J'Iy)K,D,a}OLIJ,VIX TOKOB,
NPOBOAAT AOMONHUTENbHbIN KOHTPOSb.

8 TpeboBaHUA OrpaHM4YeHUs TOKOB YTEUYKU HA UCTOYHMKAX OnyXXaaroLWwmx TOKOB

8.1 AnekTpUdULMPOBaHHbIN PeNbCOBbLIA TPAHCMNOPT NOCTOAHHOIO TOKa



8.1.1 KoHTaKTHyl0 ceTb 3neKkTpudULMPOBaHHOIO PenbCOBOro TPAHCNopTa COEAMHSIOT C MONOXUTENBHON (NIOCOBON)
LLUMHOWN, a pernbCoBble MyTK - C OTPULATENbHOM (MUHYCOBOW) LUMHOW TArOBOW NOACTaHLMN.

8.1.2 lMnTaHMe KOHTaKTHOM CeTU OT THAroBblX MOACTAHUUW MPeAnOodYTUTENBHO OBYXCTOPOHHEE MpU PaBHOMEPHOM
pacnpeneneHnn TAroBbiX Harpy3oK Mmexay HMMu.

8.1.3 Ha oTpuuaTenbHoOW LWWMHE TArOBOW NOACTaHLUMM He JOMYCKaeTCcs rnyxoe 3asemMreHune.

Mpumeyarne - [OaHHoe TpeGoBaHWe He pacrnpoCTpaHseTCsl Ha BPEMEHHOe 3a3eMfieHMe Mo  YCIIoBUAM
3MeKTPoGEe30NacHOCTU MpY MPOBEAEHMN PEMOHTHBIX PaboT Ha MOACTAHUMM UM Ha 3a3eMIIeHVE LUMHbI Yepe3 Lenw
3NEKTPUYECKNX OpeHaxen.

8.1.4 OTpuuaTtenbHble NUTaoLWwmne MMHUM TAroBOW NOACTaHUMM U30NMPYIOT OT 3EMIIN HA BCEM NPOTAXEHUM A0 NMYHKTOB
NpucoeavHeHns OoTpuLaTenbHbIX NWHUA K pPenbCoBOM CeTW; ypOBeHb wusonsumm - He wmeHee 0,5 MOwm npwu
ucnblTatensHOM HanpsbkeHun 1000 B.

8.1.5 B nyHKTax NpucoeguHEHNst OTpULaTeNbHbIX JIMHUIA K TATOBOW PENbCOBON CETU NMPUMEHSIIOT pa3beMHoe (He Yepes
aneKkTpu4eckne annapartbl) 3MEKTPUYECKOE COEAMHEHWE OTpULATENBbHOW JNWHUM C  MPOBOAHMKAMM, UAYLLMMU
HenocpeaCcTBEHHO K PENbCOBOW CETH.

8.1.6 TyHKTbI MPUCOEAUHEHNS OTpULATENbHbLIX JIMHUN K TArTOBOM PEnbCOBOW CETW pacronaratT, Kak npasBuno, B
HEenocpeaCTBEHHON OGNU30CTM OT TAroBOM MOACTAHLMW; NpU pasBeTBMEHHOW TArOBOW PeribCoBOM CETU AornyckaeTcd
COOPYXEHNE HECKOMNbKMX MYHKTOB, MUHUMArbHO yAaneHHbIX OT TAroBoW NOACTaHLMK.

8.1.7 OT BCex Yy4yacTKOB TSITOBOW pEerbCOBOM CETW TMNPUMEHSIIOT 3MNEKTPUYECKU HEenpepbiBHbIA, Kak MpaBuno,
[BYXCTOPOHHWIA OTBOZ, TATOBbIX TOKOB K MyHKTaM MPUCOEAMHEHUS OTpuuaTenbHbIX JIMHWUA K PEerbCOBOM CETU TArOBbIX
NOACTaHUMI MOCPELACTBOM YCTAHOBKM CTbIKOBbIX PENbCOBbIX COEAUHUTENEN, MEeXPENbCOBbIX W  MEXOYMNYTHbIX
nepemblyek.

8.1.8 He ponyckaeTtcsa yBenuuyeHne npoaoribHOrO CONMpPOTUMBIIEHNS PENbCOBOW CETU 3a c4eT COOpHbIX CThIKOB Gonee
yem Ha 20%. OneKkTponpoBOAHOCTb CTbIKOB, MEXPENbCOBLIX W  MEXAYNyTHbIX nepembidek obecneuynBaroT
KOHCTPYKTVMBHBIMW pEeLLUEHNAMM B COOTBETCTBUM C TpeboBaHuamu HJ.

8.1.9 Tpu Bbl60pe MecCTa MOAKMYEHNA OTpuuaTenbHbIX MUTAKWMX FNMHUA, MEXPErbCOBbIX W MeXAynyTHbIX
nepemMblYeKk K TArOBOW pPEfbCOBOM CETU Y4nTbIBAalOT B COOTBETCTBUUN C HO Tp960BaHVI$| obecneyeHnss HagexXHoro
d)yHKLl,I/IOHVIpOBaHI/IFI CucTeM aBTOMaTU4YECKOro perynupoBaHuAa OBMXEeHWMEeM noe3noB, UCNONb3yrWux penbCbl AnA
nponycka CUrHalibHblX TOKOB.

8.1.10 KoHcTpyKuuto nmyTew 3nekTpuurumMpoBaHHOIrO pernbCOBOro TPaHCMopTa BbIMOMHAKT Tak, 4Tobbl obecneunTb

NnepexofHoe COMpOTMBIIEHNE PEernbCoB (COMPOTUBIIEHME M30MAUMM) MO OTHOLIEHUIO K 3eMile He MEHee 3HauyeHun,
npvBeneHHbIX B Tabnuue 10.

Tabnuua 10 - TpeboBaHUA K M30MALMN PENbCOBOro NyTH AN 31eKTPUMULMPOBAHHOMO TpaHcnopTa

Bug TpaHcnopTa [MepexogHoe KoHcTpykums nytn
COMnpoTUBNEHNE TpaHcnopTa
pensc - 3emnga*

(oBe HUTK B
napannens),

OM KM, HEe MeHee

>Kene3HoaopOXHbIA MarmcTpanbHbIv 0,25 B cootBeTcTBMM ¢ H[
MeTpononuTteH: To xe
- B TOHHENAX M 3aKpbITbIX HA3eMHbIX Yy4yacTkaX, Ha y4acTkax, 1,5**

CMeXHbIX ¢ MeTpomocTamu (8o 200 M no o6e CTOPOHbI)
- Ha 3cTakafax, MeTpoOMOCTax, B 34aHUM SNEKTPOAENO 3,0

- Ha OTKPbITbIX HA3€MHbIX NTIMHUAX N NAPKOBbIX NYTAX 3afieKTpoaeno 0,5

TpamBan 0,02



>KenesHo4opOXKHbIN MPOMBbILLIIEHHbIN He HopmupyeTtcss |B cootBeTcTBMM € 8.1.11,
8.1.12,8.1.13,8.1.16

KapbepHbIi, rnaBHble MOCTOAHHO AEVCTBYOLWME MYTU To xe B cooTtseTtcTBUM C 8.1.11,
8.1.12,8.1.13,8.1.16

* AN TOHHENen HOPMUPYETCS NEPEXOAHOE COMPOTUBIIEHNE "penbe - TOHHeNbHasa obaenka”.

** B HavanbHbIi Nepuop 3KcnryatauuyM MeTpononuTeHa (He Gonee 6 Mec co OHS BBOAA B 3KCMuyaTauuio)
[OMYCKaeTCs CHIDKEHME NEePeXOAHOro CONpOTMBIEHNS! PENbCOoB B TOHHene Ao 0,5 OM-km.

8.1.11 [epeBsiHHble LwWNanbl, YyknNagbiBaemble B MyTb, MNPONUTLIBAIOT HE3MNEKTPONPOBOAHLIMU AHTUCENTUKAMW.
Xene3obeToHHble wWnanbl Un xenesobeToHHble 6roYHblIe OCHOBAHUS WM30MMPYKT OT penbcoB. He ponyckaeTcs
MeTannmMyeckasi CBA3b apMaTtypbl xene3obeToHa HeMOCPEACTBEHHO C pefibCaMmn Unn AeTansiMmn penbCoBbIX CKPEMMEeHWN.

8.1.12 [naBHble NyTW Ha3eMHbIX NMHUIA yKnNagbiBaloT Ha LWEeOEeHOYHOM, rpaBMAHOM WM PABHOLLEHHOM WM MO
M30ALMOHHbIM CBOMCTBaM Bannacre.

8.1.13 Bce HeanekTpnduuMpoBaHHbIE NYTU B MeCTe UX NPUMbIKaHUS K 9NeKTPUULMPOBAHHBIM NYyTAM OTAENsoT
N30MUPYIOLLMMU CTbIKaMUW, YCTaHaBIMBaEMbIMUN B K&XAYI0 PENbCOBYIO HUTb.

8.1.14 3OnekTpudULMPOBaHHbIE MYyTU OT HE3NEKTPUULMPOBAHHBLIX OTAENSAT ABYMS W30SMPYHOLLMMK CTbiKamy B
Kaxkgov HUTU B CriefytoLmx cryyasix:

- Ha nogbe3fHbIX NyTAX TAroBbIX NoACTaHUMA, MPOMbILLIIEHHbIX 00bEKTOB, Heche6a3 N CKnagos C ropro4yummun u
B3pbliBOONACHbIMU BeLLlECTBAMMU,

- Ha COEANHUTENbHbIX NIMHUAX MeXay pa3HbiIMA BUOaMU pefnibCoOBOro TpaHCNopTa,
- Ha NPUMbIKAKOLLNX CTPOALLNXCA NTUHUAX SJ'IEKTpMCbMLI,VIpOBaHHOFO pPenbCcoBOro TpaHcnopTa.

CTbikK yCTaHaBMMBAKT TaknMm o6pa30M, 4TOObl OHM He nepekpbiBariuCb O0gHOBPEMEHHO NoABUMXHbIM COCTaBOM,
nofaBaeMblM Ha HEANEKTPUDULMPOBAHHBbIE nyTn.

8.1.15 KoHCTpyKUMIO NyTW BLIMOMNHSAIOT Tak, 4Tobbl obecrneunBaTb HadeXHbIN OTBOL NOBEPXHOCTHLIX U FPYHTOBLIX BOA,
OT OCHOBaHWS MyTU; HE AONyCKaeTCsa Hanmyme nNpsaMbIX Te4Yen Ha NyTb B TOHHENSAX.

8.1.16 MeTtannuyeckme KOHCTPYKLMWU, TEXHOINOMMYECKN CBSA3aHHbIE C TSArOBOW PEribCOBOWN CETbIO, YyCTaHaBNMBAKOT Ha
KaMeHHble, 6ETOHHbIE, xene3obeToHHble hyHAAMEHTLI C BXOAHbBIM CONPOTUBIIEHNEM 3a3EMIIEHUST 3HAYEHNST KOTOPOTrO He
MeHee ycTaHoBneHHbIX B H.

KOHCTPYKUMM 1 KOpMyca YCTaHOBOK, COEAMHEHHbIE B LIEMSAX 3a3eMIeHUsi C penbcamu, He MoryT GbiTb 3a3emsieHbl
MOBTOPHO.

8.1.17 [onyckaeTcsi MCNONb30BaTb HEANEKTPUPULMPOBAHHBbIE NMYTU B KA4yeCTBE MPOBOAHMKA TArOBbIX, OPEHaXKHbIX
TOKOB 1 TOKOB OTOMJIEHMS1 N0e340B npu cobntogeHun TpedbosaHun 8.1.7, 8.1.10, 8.1.12.

8.1.18 [nsa orpaHu4deHus YTEYKN TAroBbIX TOKOB C JIOKallbHbIX y4aCTKOB MyTU (TOHHeJ'Ib, neno, CTaHUMUOHHbIe I'IapKM)
pekomMeHayeTCca NpUMEeHATb TeXHNYeCKne cpencrtea no HA, npenAaTCcTByOLWNEe CTEKAHNIO TATOBOIo TOKa.

8.1.19 Cucrtemy nutaHus TArOBOM CETM METPOMONIUTEHA OPraHW30BLIBAKOT MPENMYLLECTBEHHO C pasMeLleHneM
TArOBbIX NOACTaHLUMI Y KaXA0M CTaHLUUN.

He AonyckaeTca NpoeKkTnpoBaHne nNUTaHua TArOBOW ceTun pasHbIX NINHURA MeTpononnuTeHa oT OAHOW noAacTaHuuun. Ha
CyLLeCTBYOLWUNX TAroBblX noacTaHUuAX, nutTawowmx ase u bonee nNuHWUK MeTpononnTeHa, CEeKUMOHUPYKOT HEe TOJIbKO
NoNnoXuTternbHble, HO U OTpuuaTesibHble LWNHbI C yCTaHOBKOVI CEKLUMOHHbIX KOMMYTaLMOHHbIX annapaTos.

[nsi KOHTponsi NoTeHUManoB pPenbCOBOM CeTW MeTpornonuTeHa 06OopyAyT CUCTEMY KOHTPOSIbHO-U3MEPUTENbHbIX
NYHKTOB B cooTBeTcTBUM ¢ HA.

8.1.20 Mpwn Hannuum B TpamBaMHOWN TSArOBOW PEIbCOBON CETU HECKOJTbKMX MYHKTOB MPUCOEAMHEHUST OTpULaTENbHbIX



NATaLWNX NUHUA ONS O4HOW TArOBOW MOACTaHUMM MPUMEHSIOT CTaTUYeckMe BONbTOA06aBOYHbIE YCTPOWCTBA MNN
[o6aBoyHble COMPOTMBIEHUS ONA YpaBHUBAHWSA MOTEHUMANoB OTCaCbIBAKOLMX MYHKTOB, PA3HOCTb KOTOPbIX B MEPUOS
WHTEHCMBHOIO rpachmka ABWXEHMS He AorbkHa npesbiwatb 0,5 B npu BonbTtogobaBouHbIX ycTporcteax U 1,0 B - npu
peocTaTtax. [Insg KOHTpONs NoTeHUManoB npegycmMaTpuBaroT CUCTEMY KOHTPOMbHbIX MPOBOAOB.

He ponyckaeTtcs ncnonb3oBaTb OTpULATESIbHbIE MUHUM U NYTY TpaMBasi B KA4ECTBE MPOBOAHMKA TOKa TPOMNenGyCcHbIX
Harpys3ok.

8.1.21 TpamBaliHble penbCcoBble MyTN 060PYAYIT ANEKTPUYECKUMU COEANHUTENAMY B cOOTBETCTBUM ¢ H.

8.1.22 IMyHKTbI NpUCoOeaUHEHUS OTpULATENbHBIX NMUTAOLWMX FIMHUIA K TpPaMBalHbIM pefibcam BblIOMpatoT Ha OCHOBaHUM
pacyeta no HA.

8.1.23 Kabenu, ucnonbsyemble Ans NPOKNagku oTpuuaTenbHbIX NMHUIA TpamBas, 060pYyAYIOT KOHTPOSbHBIMU LWMHaMU
AN M3MepeHus NoTeHUManoB NyHKTOB NPUCOeANHEHNS OTpuLaTenbHbIX kKabernen K penbcam.

8.1.24 InA KOHTpPONS pas3HOCTV MOTEHUManoB MeXAy MyHKTamu NpUcoedvHEeHus oTpuuaTenbHbIX kabenen Tpamsasi
CMexXHble napannensHo paboTatowme nogcTaHumMm obopyayoT CMCTEMOW KOHTPObHBLIX MPOBOAOB.

8.1.25 B nyHKTax npuUcoeauHeHNs OTpuULATENbHbIX NUHUIA TpamBasi MPUMEHSIIOT PasbeMHOE 3MeKTpUYeckoe
COEAVHEHVEe OTpUUATENbHbIX JIMHUA C  MPOBOAHMKAMW, WOYLWMMW  HEMNOCPEeACTBEHHO K PENbCOBbIM  HUTSIM.
ConpoTuBreHne KoHTakTa B MECTE MPUCOEAUNHEHNS KaXA0ro U3 ykasaHHbIX NPOBOAHMKOB K PENIbCOBON HUTU HE OOSTKHO
npesbiwaTe 0,0015 Om.

8.2 AnekTpUdMUMPOBaHHbIN PeNbCOBbLIA TPAHCMNOPT NEePEMEHHOro ToKa NPOMbILSIEHHOM 4YacToThbl

8.2.1 Ha nnHusx penbCoBOro TpaHCnopTa, 3NeKTPUMOULMPOBAHHbLIX MO CUCTEME MEPEMEHHOrO TOKa, crneumanbHble
Mepbl MO OrpaHNYeHnIo YTeYKN TAroBblX TOKOB Ha PEJibCOBbIX NYTAX U yCTpOI;ICTBaX SJ'IEKTDOCHa6)KEHM$| B 4acTu 3aluTbl
OT 3ANEKTPOKOppOo3nn He npengycMmaTpmBatoT.

8.3 JlnHum nepeaaym 3Heprum NOCTOSAHHONO TOKa cucTeMbI "npoBoa-3emnsa’

8.3.1 lNpu npoektupoBaHuy pabounx 3a3eMneHn NUHWIA nepegay SHeprum MOCTOSIHHOTO TOKa CUCTeMbl "MpoBOA-
3emna" NnpegycMaTpuBaloT MEPONpPUATUS, UCKNIOYaKoLWME X ONAacHOe BMUSIHWE Ha NOA3EMHbIE COOPYXKEHWUS.

8.4 MpowmbiwneHHble npeanpuaATUs, n0Tpe6nmou.w|e NOCTOSAHHbIN 3ﬂeKTpVI‘-IeCKVIl7I TOK B TeXHOJTOrm4eckux
npoueccax

8.4.1 NcTouHmkm BnyxagaroLwmx TOKOB NMPOMBbILLMEHHbLIX 06 bEKTOB (LUIMHOMPOBOALI MOCTOSHHOIO TOKa, ANEKTPOnmM3eps,
mMeTannmyeckne TpybonpoBoAbl, NMPUCOEAMHEHHbIE K JMNEKTPONMU3epam) INeKTPUYECKU M3ONUPYHT OT CTPOUTENbHBIX
KOHCTPYKLWW.

8.4.2 B kayecTBe 1M30nATOPOB Mcnonb3ytoT 6asansT, dapdop, Avabas, cTekno, nnacTtMacchl 1 apyrue matepuansl C

12
yaenbHbIM 06beMHbIM CONPOTUBIIEHNEM He MeHee 10~ OM-Mm.

He ponyckaeTcs nNpuMeHsiTb MOpUCTble MaTtepuasbl, obnagatlme CrnocobHOCTbIO BNUTbIBaTb Brary (GEToH,
HernasypoBaHHbIN hapdop, kepamuka) 6e3 crneumansHo 06paGoTKM BOAOOTTANKMBAOLMMU U 3M1EKTPOU3ONMPYIOLLUMU
cocTaBamu.

8.4.3 [N orpaHMYeHns Toka yTeuku NpefycMaTpyBaloT CEKLUMOHMPOBAaHME C MOMOLLBIO 3NEKTPOM3ONMPYOLLNX LIBOB
XKene3obeTOHHbIX MepeKkpbITU, Xene300eTOHHbIX NMoWafoK Ans O6CNyXMBaHUS SMEeKTPONM3epoB B MOA3EMHbIX
XKenes3obeTOHHbIX  KOHCTpyKuMsX. [lepekpbiTMe, Ha  KOTOPOM  YCTaHaBMNMBAKOT  ANEKTpOnu3epbl,  OTAEensioT
3MEeKTPON3ONSALMOHHBIM LLBOM OT MPUMBIKAIOLWMX K HEMY >Kene300eTOHHbIX CTeH, KOFOHH, NepeKkpbITUA ApYyrux
OTAENeHnn.

844 3]'IeKTpOVI3OJ'I$|LIMOHHbIe WBbl BbINONMHAKOT B BUAE BO3AYLWHbIX 3a30pOB U3 MACTUYHbIX WU  PYNOHHbIX

12
MaTepuanos C YAernbHbIM aneKkTpuyeckmm conpotusneHnem 10°~ Om:-m.

8.4.5 B oTaeneHusx anekTponv3a BOAHbIX PaCTBOPOB AN OrPpaHNYEHNs1 TOKOB YTEYUKM NMPUMEHSIIOT NoNnMepObeToH Anst
KOHCTPYKLUMIA, NMPUMbIKaIOLLMX K MeKTpoHecyliemy obopyaoBaHuio (onopbl, 6ankv, dyHOaMeHTbl NoA 3NeKTponm3epsl,
OMOpHble CTONObI MOA  LUMHOMPOBOAbI, OMNOpHble Gankn W dyHOameHTbl nop obopydoBaHWe, COeAMHEHHoe C
aneKkTponusepamu).

8.4.6 TpybonpoBoAbl, TpaHCMOPTUPYOLWME  SNEKTPONUT U MPOAYKTbl  3MEKTPONuU3a,  BbIMOMHSAT U3



HEe3NeKTponpoBOAHbIX MaTepnanos ((*)aOﬂI/IT, CTEeKI10, NOJINITUIEH N ,El,p) C LeNblo OrpaHn4YeHnsa TOKOB YTEYKN C HUX.

8.4.7 ins npefoTBpaLleHnsi CTekaHVsl Bry>aatoLMx TOKOB C apMaTypbl Kene3o6eTOHHbIX (hyHAAMEeHTOB OTAeNeHu
3MeKTponmn3a NpeaycMaTpuBaoT 3NeKTPoM3oaLmMio pyHAaMEHTOB B cooTBETCTBUM ¢ HL.

8.5 KoHTponb 3a BbINONMHEHWEM MEpPONPUATMA MO OrpaHUYEHUI0 TOKOB YTEYKU 3neKTpuiuunpoBaHHOro
penbCcoBOro TpaHcnopTa

8.5.1 BkcnnyaTauMoHHbBIN KOHTPOrb 3a BbIMNONHEHNEM TpeboBaHWI NO OrpaHUYEHNIO TOKOB YTEYKM C PENbCOBOWN CeTU
NpPoBOAAT noApasaeneHns (cnyxbbl) TpaHCmopTa KOHKPETHOro BmAaa. NepeyeHb KOHTPONMPYEMbIX MapameTpoB, CPOKU U
MeTOZAbl VX BbINOMHEHWS OnpeaeneHsl B cOOTBeTCTBYOWMX HA.

8.5.2 BbinonHeHne TpeboBaHWMA MO OrpaHUYeHM0 TOKOB YTEYKM NMPU CTPOUTENbCTBE NMHUIA 3NeKTPUPULMPOBAHHOMO
penbCcoBOro TpaHCnopTa KOHTPONUPyeT CTpouTerbHas opraHusauusi COBMECTHO C OpraHamu, 3KChnyaTupyroLMMu
CcTanbHble NoA3eMHble KOMMYHUKaUMK. Pe3dynbTaTbl KOHTPONA NPeabsBNAT NPy NPUEMKE NUHUIA B SKCMyaTaLumio.

8.5.3 CooTBeTCTBME NOAKMIOYEHNS CPEeACTB aKTMBHOW 3aluuTbl (NMOMSPU3OBAHHBLIX W YCUNEHHbIX ApPeHaxen) K
penbCoBOW CeTU MCTOYHMKa Bnyxaarllmx TOKoB TpeboBaHUSIM HACTOSLLEero cTaHAapTa NpoBepsioT MpeacTaBuTenu
penbCcoBOr0 TpaHcnopTa W 3auHTEPECOBAHHOW OpraHvM3auMyM npu MNepBOM OMbITHOM BKMHOYEHWM 3aluTbl, a B
AanbHenwweM - opraHnsaums, B Be4eHUM KOTOPON OHa HaxoauTes.

8.5.4 CBegeHuns 06 M3MEHEeHUN pPexmnMoB paboTbl COOPYXEHWUN, ABMSAILUMXCS UCTOYHUKaMU Gnyxaarowmx TOKOB U
CMOCOGHbIX NPMBECTM K YBEMWYEHWUIO OMACHOCTM KOPPO3UW MOA3EMHBIX COOPYXXEHUN, HaXOASLMXCS B 30HE OEeWCTBUS
OnyxgatoLwmx TOKOB 3TUX WMCTOYHUKOB, COOOLLAIOT B OpraHu3auuu, OCYLLECTBRSALIME KOOPAWHALMIO U KOHTPOIb
NPOTVBOKOPPO3VMOHHON 3alunTbl MOA3EMHbIX COOPYXXEHUW, He Mo3fgHee YeM 3a OAWH Mecsl OO Mepexofa Ha HOBbIN
pexunm paboTbl.

9 Tpe6OBaHMﬂ npu BbIMNOJIHEHUN pa60T no ﬂpOTMBOKOppO3MOHHOVI 3awuTe

9.1 Bce paboTbl MO 3aLUUTE COOPYKEHWI OT KOPPO3UM BbIMOMHSIOT B COOTBETCTBUM C AEMCTBYIOLMMMK NpaBuUnaMm
06Cny>XMBaHUSA KOHKPETHBIX BUOB 3alLULLIaeMbIX COOPYXKEHUIA, YTBEPXKAEHHbIX B YCTAHOBIIEHHOM MOPSIAKE.

9.2 K BbINONHEHMIO paboT MO 3alumMTe COOPYXEHWI OT KOPPO3MM JONycKalTca nuua He monoxe 18 neT, npoweawne
MeOMUMHCKOe OCBMOETENbCTBOBaHNe, obydyeHne n mHctpyktax no FOCT 12.0.004. Npu gonycke k paboTe kaxgoro
paboyero MHCTPYKTUPYIOT Ha paboyeM MecTe C COOTBETCTBYHIOLLIEN 3aNMChIO B XXypHarne no npoBeAeHUIO MHCTPYKTaxa.

9.3 PaboTbl nNo 3awmTe OT KOpPPO3UM BLIMOMHAKT C ydyeToM Tpebosanun MOCT 12.3.016, TOCT 12.3.008, TOCT
12.3.005, TOCT 12.2.004.

9.4 Tpwn anekTpoxMMmnyeckon 3awmte TpybonpoBOAOB TEMMOBLIX CETEW C PaCrOfOXeHUEeM aHOAHbIX 3a3eMIeHUi
HenocpeACTBEHHO B kKaHanax HanpsKeHne NoCTOSAHHOro Toka Ha BbIXOAE CTaHLMW KaToOHOW 3alumThl (MpeobpasosaTens,
BbINPAMUTENS) orpaHnymnsatot 12 B.

9.5 Ha yyacTtkax TpybonpoBoAOB TEMNOBbLIX CETEN, K KOTOPbIM MOAKMOYEHa CTaHUMSA KaTOAHOW 3aluWThl, @ aHoAHbIE
3a3eMIIeHMs1 yCTaHOBMEHbl HEMOCPEeACTBEHHO B KaHamnax, Mof KpbllKamu JOKOB TEMMOBbLIX Kamep ycTaHaBnuBakoT
yKkasaTenu ¢ Hagnuceto "BHumaHuve! B kaHanax gencTByeT katogHas sawmra”.

9.6 MNpw BbINOMHEHMM paboT no 3awmTe COOPYXEHWW OT Koppo3um paboTatrwmn nepcoHan obecneynsaroT
crneLoaexaon n cpeacTsamu MHAMBUAYanbHON 3alnTbl B COOTBETCTBUMN C TPEOOBaHMAMU OEUCTBYOLLUNX HOPM.

9.7 Mpwn nposedeHun paboT npepgycmaTpvBaloT npegynpeauTensHole 3Hakm B cootBeTcTBuM ¢ FTOCT 12.4.026,
ypOBeHb WyMa - B cootBeTcTBUM ¢ TOCT 12.1.003, conepxaHue BpeaHbIX BELLECTB B BO3ayxe paboyer 30HbI - He Gonee
npenenbHO AoNYCTUMbIX KOHLEHTPaLMI, ycTaHoBneHHblx FTOCT 12.1.005.

9.8 lNMpu npoBeAeHNM Ha COOPYXEHNAX paboT, CBA3AHHBIX C ANEKTPUYECKUMUN N3MEPEHUSIMU, MOHTaXKOM, PEMOHTOM 1
HanagKow anekTpo3allnTHbIX YCTAaHOBOK, cOOMoaatoT npaBuna, yctaHoBneHHsle [2], [3].

9.9 PaboTtbl B npegenax npoesxen YacTu ynuu 1 JOPOr AN aBTOTPaHCNoOpTa, Ha PEenbCoBbIX MyTAX TpamBas w
XenesHbIX JOPOr, UCTOYHMKAX 3MEKTPONUTAHUSI YCTAHOBOK SMEKTPO3allmThbl BbIMOMHSAET Bpuraga B cocTaBe He MeHee
ABYX YernoBek, a npu npoBeAeHun paboT B konoguax, TYHHeNnsax wnu rrnybokux TpaHwesx (rnybwHon Gonee 2 M) -
bpvraga B coctaBe He MeHee Tpex YeroBek.

9.10 He paspeluaetcs npoBoanTb paﬁOTbl B Konoguax ¢ Hann4nem rasa o yCctpaHeHua npudmH 3ara3oBaHHOCTU.



9.11 [Ons cnycka B KOMOALbI, HE WUMeKLMNe CKOO, KOTMOBAHbI M FOKW MCMONb3YT MeTannuyeckne necTHULbI
[OCTaTOYHOW ANWHBI C NpMcnocobneHnsamMmn ANs 3akpennenns y Kpas konogua, KoTroBaHa, Ntoka, He Aatowmne NCKpeHns
npu yaape wim TpeHnn o Teepable npegmeTs.

9.12 VI3mMepeHust B KOHTPOSbHbIX MYHKTax, PacrnonoOXeHHbIX Ha MpOe3Xen 4YacTu [OpOor, Ha pernbcax TpamBas wnu
3NeKTPUPMLNPOBAHHON XENe3HoW AOopor, NPOBOAAT ABa YenoBeka, OOWH M3 KOTOpbIX cneauT 3a paboTon u Befet
HabnogeHne 3a ABUXKEHNEM TpaHcnopTa.

9.13 Bce pa6OTbl Ha TAroBbiX noACTaHUMAX WU MNYHKTaxXx npucoegnHeHna oTpulaTtesnibHbIX NUTarLWmMX NINHURA
ANEKTPOTPaHCNopTa NpoBOAAT B NPUCYTCTBUKX NepcoHana noactaHunun.

9.14 Tlpn nNpUMeHeHUM 3NEeKTPUDULMPOBAHHOIO WHCTPYMEHTA HeoGXoAMMO NpoBOAUTL pPaboTy TOMbKO B
[AM3NEKTPUYECKMX NepyaTkax npy 3a3eMreHHbIX Koprycax 3MeKTPOMHCTPYMEHTOB.

9.15 Ha Becb nepuog paboTbl ONbITHOW CTaHLUUKW KaTOOHOW 3alMTbl Y KOHTypa aHOAHOIO 3a3eMIIeHWs HaxoauTcd
OEXYPHbBIN, He OONYCKaloLWMN NOCTOPOHHMX MWL, K aHOAHOMY 3a3eMSEHUI0, U YCTAHOBIEHbI NpeaynpeavTenbHble 3HaKu
no FOCT 12.4.026.

9.16 MeTannuyeckue KOopnyCa 3J1eKTPOYyCTaHOBOK, HEe Haxopdawnecda noh HanpsaXxeHuem, 060py,qyr0T 3alLNTHbIM
3a3eMIieHneM.

Mpunoxexne A
(cnpaBo4HoE)

Onpe.qeneHMe yAeJNlbHOro 3fIeKTpnu4eCckKkoro conpoTuBrieHUs rpyHTa
A.1 OnpeaeneHve yaenbHOro 3NeKTPUYECKOro (KaxyLuerocs) COnpoTUBIIEHUS IPYHTa B NOJeBbIX YCIOBUAX
A.1.1 CpencTBa KOHTPOMA U BCOMOraTenbHble YCTPOUCTBA
MoneBble anekTpopasBeAoyHble Nprbopsl, Hanpumep Tina AC-72. [lonyckaeTcs NpUMeHsTb Apyrve npubopsi.
OnekTpoabl B BUAE CTanbHbIX CTepxHel anvHom ot 250 go 350 mm n anameTtpom ot 15 1o 20 mm.
A.1.2 NMpoBsepeHne nsmepeHnn

YpenoHoe 3nekTpuyeckoe COMpOTMBIIEHME TPYHTa W3MEpSItOT  HernocpeacTBEHHO Ha Tpacce MOA3EMHOro
TpybonpoBoaa 6e3 oTbopa Npob rpyHTa No YeTbIPEXANEKTPOAHOW cxeme (pucyHok A.1).

1 - anekTpon, 2 - npubop ¢ knemmamu: L - cunel Toka; E - Hanpsxenns; @ - pacctosiHue Mexay anekTpogamm (CM.
copmyny (A.1)

PucyHok A.1 - Cxema onpefeneHns yaernbHOro ConpoTUBIEHNS TPyHTa

OnekTpoAbl pasmelLalT Ha MOBEPXHOCTU 3eMNM Ha OAHOWM MPsSIMOM NWHWKM, COBMafarollen C OCbl Tpacchl Ans
MPOEKTUPYEMOrO COOPYXXEHUS, a AN COOPYXEHWS, YNOXEHHOIO B 3eMII0, - Ha NUHWUK, NPOXOAsLLEN NepneHANKYNSapHO
Wnn napannenbHO Ha paccTosiHMKM B Npefenax oT 2 40 4 M OT OCK COOPYXeHWS. VI3MepeHusi BbINOMHAT C UHTEpBasiom
oT 100 go 200 m B nepuoa, Korga Ha rnybuHe 3anoxeHns COOpyXeHNs OTCYTCTBYET NpoMep3aHne rpyHTa.



nybvHa 3abyBaHUs 3NeKTPOAOB B FPYHT A0MKHA ObITb He Gonee 1/20 paccTosiHUs Mexay 3NeKkTpoaaMu.
A.1.3 O6paboTka pe3ysnbTaToB U3MepeHus

YpenbHoe aneKkTpuyeckoe ConpoTMBneHune rpyHta [+, OM'M, BbIYMCASAIOT No hopmyrne
p=2mR. (A1)

roe RI‘,I[ - ANeKTpnyeckoe conpoTmeiieHne rpyHta, usMmepeHHoe ﬂpM60p0M, Owm;

& - paccTosiHue Mexnay SMeKTpoaamu, paBHoe rnyOvHe (ons kabenei CBA3WM - OBOWHOW TNyGWHE) MPOKIaaKu
NOA3EMHOI0 COOPYXXEHUS, M.

A.1.4 OchopmMneHune pe3ynbTaToB U3MEpPEeHUs

PesynbTaThl M3MepeHWii U pacyeToB 3aHOCST B NPOTOKON No dopme A.1

®dopma A.1

MpoTokon
onpepeneHus yaenbHOro 3f1IeKTPMYEeCKOro CoOnpoTUBIEHUS rPyHTa B TPACcCOBbIX YCNOBUAX

MpuGopom Tuna , AaTa noBepku

3aBoacko Homep

[aTa namepeHus

MoroaHble ycnosus

Anpec Homep nyHkTa | PacctosiHue M3mepeHHoe YpensHoe KopposunoHHas
nyHKTa n3MepeHus no mMexay anekTpuyeckoe anekTpuyeckoe arpeccrBHOCTb
n3MepeHns cxeme anekTpo- COMNpOTUBIEHMNE COMNpOTUBIEHMNE rpyHTa
hamu &, m rpyHTa RF,H’ Om rpyHTa fr, Om-m
1 2 3 4 5 6

WN3mepeHune nposen

MpoBepky nposen

A.2 OnpepeneHue yaenbHOro 351IeKTPUYECKOro CONpOTUBIEHUA FPYHTa B NabopaTopHbIX YCNOBUAX
A.2.1 OT60p Npo6

[ns onpepeneHus yaenbHOrO 3MeKTPUYECKOrO COMPOTUBIIEHNS TPyHTa OTOMpaloT npobbl rPyHTOB B LWypdax,
CKBaXKMHaX ¥ TpaHLUesX U3 CII0eB, PacMoNIOXEHHbIX Ha rMybuHe NPoKNagKkn coopyxeHusi, ¢ uHTepsanamu ot 50 go 200 m
Ha paccTosHum oT 0,5 o 0,7 m oT 6oKoBOW CTeHkM Tpy6bl. [na Nnpobbl 6epyT oT 1,5 go 2 Kr rpyHTa, yaansioT TBepable
BKIOYeHWs pa3mepom 6onee 3 mm. OTobpaHHyo Npoby nomeLlatoT B NOMUITUIIEHOBLIN NakeT 1 cHabxatT nacnopTom,
B KOTOPOM YyKa3blBatOT HOMepa 06bekTa 1 Npobbl, MeCTo U rnybuHy oTbopa Npobbl.

Ecnun ypoBeHb rpyHTOBbIX BOA, BbilLe TMyGUHbI 0TGOpa NpoG, 0TGMPAtOT PYHTOBLIN anekTponuT o6bemom oT 200 go

3
300 cM™ ¥ NoMeLLaloT B repMETUYECKM 3aKPbIBAOLLLYIOCS €MKOCTb, KOTOPYIO MapKUPYIOT 1 CHAaGXXatoT NacnopToM.

A.2.2 CpeacTBa KOHTPOJISi M BCOMoOraTesibHble YCTPOWCTBA



MICTOYHWMK NOCTOSIHHOTO MMM HU3KOYACTOTHOIO NePEMEHHOro Toka fnboro Tuna.
MunnnamnepmeTp nto6oro Tuna knacca TO4HOCTU He Hke 1,5 ¢ ananazoHamu 200 nnm 500 mMA.
BonbTmeTp ntoboro Tuna ¢ BHyTPEHHUM CONPOTUBIEHNEM He MeHee 1 MOwm.

[lonyckaeTcsa ucnonb3oBaTh creumansHble nprubopsl.

fAyeiika NPSMOYronbHOM OPMbI BHYTPEHHUMU pasmepamm & = 100 mm; & =45 mm; & = 45 MM (cM. pucyHok A.2) 13

OVaneKTpuyeckoro matepuana (ctekno, gapdop, nnactmMacca) Unu cTanu ¢ BHyTPEeHHEN (DyTePOBKOW U30NMALMOHHBIM
maTepuanom.

\m

(o )}

reuF;
@

3.

s

1 - MUNIAMNEPMETP; 2 - UCTOYHUK TOKa; 3 - BONbTMETP; 4 - U3MepuUTerbHas siueiika pasamepamut ¢z, & f (cm. A.2.2);
A v B - BHewHve snextpoasl; M v A - BHyTpeHHue anekTpoabl

PucyHok A.2 - Cxema yCcTaHOBKM Ans onpedeneHunst yaenbHOro afeKTpu4eckoro ConpoTMBIIEHUs TPYHTa B nabopaTopHbIX
yCrnoBUsiX

Onektpoabl BHewwnue (A, & ) pasmepom 44x40 Mm (40 MM - BbICOTa BMeKTPOAA) B BUAE NPSIMOYTOMbHLIX NNACTUH (M3
YrnepoancTon UNN HepXaBeroLLLEen CTanmn) C HOXKON, K KOTOPOWM KPensaT Ui npunavBaroT NpoBOAHMK-Tokonoasod. Ogny
CTOPOHY KaaoW NNacTVHbl, KOTOPas NMPUMbIKAET K TOPLLOBOV MOBEPXHOCTU SHEVKU, U30MMPYIOT.

Onektpoabl BHyTpeHHue (M, I ) n3 MegHO NPOBOMOKM MMM CTEPXHS AMAMETPOM OT 1 40 3 MM U ANMHOW Ha 10 MM
6ornbLUe BbICOTbl A4EWKN.

LLkypka wnudoBanbHasa 3epHUCTocTbio 40 (unn meHee) no TOCT 6456.
Boga guctunnuposanHas no FOCT 6709.
AueToH no FOCT 2768.
A.2.3 NogrotoBKa K UamepeHuto
OT06paHHyto Npoby mecyaHbIX FPYHTOB CMAayvMBalOT OO MOSIHOMO BfIAroHAChIWEHWUS, @ MMUHUCTBIX - 40 AOCTVXEHUS

MSArKOMMIacTU4HOrO COCTOAHUS. Ecnn ypoBeHb rpYHTOBbLIX BOA HWXe YpoBHA oTbopa npob, cMaunBaHue npoBoAAT
ONCTUNNMPOBAHHON BOOOW, @ €CNU BbILLE - TPYHTOBOW BOAOW.



OnekTpoabl 3auuLlaloT LWNMOBanbHOM LIKYPKON, 00E3XMpMBAOT auleTOHOM WM NPOMbIBAOT AUCTUNNMPOBAHHOM
BOAOWN. BHellHMe aneKkTpoabl yCTaHaBMMBAIOT BMIIOTHYH K BHYTPEHHVMM TOPLOBBLIM MOBEPXHOCTAM svenkun. Mpu cbope
AYEeNKN NNacTUHbl pasMeLLalrT ApYyr K Opyry Hen3onvMpoBaHHbIMW CTOpOHaMu. 3aTeM B SYeNKy MOMEeLLalT TPyHT,
NnocrnonHo yTtpamboBbiBasi ero. BbicoTa rpyHTa pormkHa ObiTb Ha 4 MM MeEHee BbICOTbl SYENKW. YCTaHaBnMBaloT
BHYTPEHHMWE 3MeKTPOoabl BEPTMKarbHO, Onyckas UxX A0 AHa MO LEHTPanbHON NMHUN SYENKK Ha paccTosiHnm 50 mm apyr ot
apyra v 25 MM - OT TOPLIOBbIX CTEHOK SIYEKMN.

A.2.4 lNMpoBsepeHne nsmepeHnn

YoenbHoe anekTpuyeckoe COMpOTUBIIEHME TPYHTa ONPEAENnsIoT MO YETbIPEX3NEKTPOAHON CXeMe Ha MOCTOSIHHOM MIn
HM3KOYaCTOTHOM MEepeMeHHOM Toke (pucyHok A.2). BHellHWe anekTpoabl C OOMHAKOBOM nrowadbio  paboyen

NOBEPXHOCTU SP nonspuayoT TOKOM ornpeaeneHHon Cunbl lrl N N3MepArT NageHne HanpsaxeHud Ipi mMexay OBymA

BHYTPEHHVMMM 3NEKTPOAAMU MPY PACCTOSHMN EMI'J Mexagy HUMMN.
A.2.5 O6paboTka pe3ynbTaToOB U3MEPEHUS

A.2.5.1 dnekTpryeckoe cConpoTUBMEHNE rpyHTa Rr.n’ Owm, BbluUCTIAOT NO chopmyne
Rogp=—, (A.2)

roe Pi - NageHne HanpsbkeHUst Mexay ABYMsi BHYTPEHHUMU anekTpodamu, B;
fl - cuna Toka B sivelnke, A.

I‘IpvlmeanVle - I‘Ip|/| OTCYTCTBMMN TOKa pPa3HOCTb NOTeHUManoB mMexay ABYyMA BHYTPEHHUMU arneKTpoaamMu I1-;r|:|1 MOXeT

oTnuyaTbcA OT Hynsa B npegenax oT 10 go 30 mB, Torga Ans pacyeTa 3MeKTPUYECKOro COMPOTUMBIEHWUS TPYHTa
ncnonb3yT hopmyny

Y1~
R = (A3)
i
A.2.5.2 YpenbHoe aneKkTpuyeckoe conpoTuerieHve rpyHta fr, Om-m, BbIMMCNSAIOT Mo doopmyne
_ Rr.nSp
_, (A.4)
!y

roe Rr..n - 3NeKTpUYecKoe ConpoTUBIIEHNE FPYHTa, paccuntaHHoe no popmyne (A.2 unm A.3), Om,

Sp - NnoLaab NoBepXHOCTH paboyero anekTpoaa, m 2 ,

fj}ﬂ'.,f - paccToaHne mexay BHYTpeHHUMU 3neKkTpogamMu, M.

Mpwn Mcnonb3oBaHUK cneumarbHbIX NPUGOPOB U3MEPEHUst NPU onpeaerneHun 3NeKTPUYECKOro CONpoTUBIEHUS TPYHTa
NPOBOASIT B COOTBETCTBUM C MHCTPYKLMEN MO 3KcnyaTauum npudopa.

A.2.6 OchopmneHune pe3ynbTaTtoB U3IMepPEHUm
PesynbTaTbl namepeHnin n pacHeToB 3aHOCAT B MPOTOKOS No hopme A.2.

®dopma A.2

MpoTokon



onpegeneHnda yaeribHOro 3JyiIeKTpu4ecKoro conpoTtuBiieHUs rpyHita B naGopaToprlx ycnoBusx

Anopec Homep Onektpuyeckoe | YgenbHoe anektpudeckoe | KopposunoHHas Twn npubopa,
nyHKTa NyHKTa Mo | COMpPOTUBIIEHME COMPOTUBIIEHME TPYHTA, arpeccrBHOCTb | 3aBOACKOW HOMeEP,
oTbopa npob| cxeme rpyHTa Rr.n' KOM F,Om-™m rpyHTa JaTa nosepku
1 2 3 4 5 6

WN3mepeHus nposen

" " rog

MpunoxeHune b
(cnpaBoyHoE)

OnpegeneHne cpegHen NIOTHOCTU KaTOQHOMO TOKa

CyLHOCTb MeToda 3akntoyaeTcs B OnpefeneHum cpeaHer nioTHOCTY KaToAHOro Toka, HEO6X0AMMOro AJsi CMeLLeHNs
noTeHuuana ctanu B rpyHTe Ha 100 MB oTpuuaTtenbHee noTeHuMana Kopposuu.

B.1 Ot6op npob - no A.2.1 npunoxexus A.
B.2 CpenctBa KOHTpONSA M BCnomoraTtesfibHble YCTPOMCTBA
MIcTouHMK nocTosiHHOro Toka ntoboro Tnna

MunnuamnepmeTp C BEPXHUM Mpegenom mamepeHns 1 MA unu MukpoamnepmeTp ¢ npegenom mamepenus 200 nnm
500 MmKA, Knacc TOYHOCTU He Huke 1,5.

BonbTmeTp noboro Tvna ¢ npeaenom namepeHnii 1 B n BHyTpeHHUM conpoTmerneHnemM He MmeHee 1 MOwm.
ConpoTusrneHve perynmpoBoYHoe.
MpepbiBaTEND TOKA.

,D,OI'IYCKaeTCFI ncnonb3oBaTb cneunarbHble I'Iplll60pbl, KOTOpbIe obecneunmBaldT aBTOMaTMYECKOe CMeLLeHne
noTeHuuana ot noTeHunana Kopposnn n nogaepXxmearT €ro Ha 3afjaHHOM ypoOBHE B T€4eHWe onbiTa.

Averika npsimoyronbHon copmbl pasmepom 70x70x100 MM M3 OuanekTpuyeckoro martepuana (crekno, dapdop,

nnactMacca v T.4.) BMectumocTbio oT 0,5 go 1 am

OnekTpoa pabouni, NpPeACTaBnSOLWMA NPSIMOYTONbHYI0 NracTuHy 3 ctany mapkvu Ct10 no FOCT 1050 TonwmHom ot

1,5 0o 2 mm, pasmepom 50x20 MM 1 paboyert noBepxHOCTLIO 10 cm 2 (0,001 m 2).

OnekTpon BcrnomoraTenbHbi 13 ctanu mapkn C110 no TOCT 1050 wnw apyron yrnepoancTon cranu, no gopme u
pa3mepaM aHanornyHbln pabovemy anekTpoay.

OaHy NoBEPXHOCTb paboyero, a Takke BCMOMOraTeslbHOrO 351IEKTPOAO0B M TOKOOTBOAbI OT HUX U30SMPYHOT MaCTUKOMN.
OneKTpopn CpaBHEHWUS! - HAChILLEHHbI MeAHOCYNbMAaTHbIN, Xopua cepebpsiHbIfA, KanoMenbHbI 1 T.4.
Boga guctunnuposanHasa no FOCT 6709.

B.3 MNoarotoBKa kK U3MepeHUaMm

OToGpaHHyto Mpoby 3arpyaloT B SYENKy, COXpaHsisi eCTECTBEHHYIO BMaXHOCTb rpyHTa. Ecnu npu xpaHeHuu npo6
nocre ux oTéopa BO3MOXHO U3MEHEHWNE eCTECTBEHHON BMAXXHOCTU PyHTa, ONpeaensioT BMaXHOCTb 0TOGpaHHON Npobbl



no FOCT 5180. MNepen vcnbiTaHMEM BHOBb OMNPEAENSOT BMNAXHOCTb NPOOLI rpyHTa M AOBOASIT €e A0 eCTECTBEHHOW C
MOMOLLIbIO AUCTUINIMPOBaHHOW BOAbI.

Ha pHo s4eiiknm HacbinaiT Ha BbicOTy 20 MM TPYHT M YNOTHAKT. Pabouuii M BCnoMoraTenbHbIA 3NeKkTpoabl
yCTaHaBNMBaOT BEPTUKaNbHO HEU3OMMPOBaHHBLIMU MOBEPXHOCTAMMU APYr K APYry Ha paccTtosHuu 3-4 cm. 3atem rpyHT
yKnagpiBalT B SAYEWKy MOCMOMHO (OAMH-TPM Crost) € nocrefosaTtenbHbiM  TpamboBaHneM cnoes, [obuBasch
MaKCMMarnbHO BO3MOXHOMO YMroTHEHUS. PaccTosHne OT BepXHEN KpOMKM paboyero anekTpoga A0 NOBEPXHOCTU rPyHTa -
50 MM. OnekTpoa CpaBHEHWS yCTaHaBNUBAIOT CBEPXY AYEVKV B FPYHT, 3arnyonsas ero Ha 1,0-1,5 cwm.

OOHUM 1 TEM Xe TPYHTOM 3arofHAT TPY AYErKU 1 NapanefibHO BbIMOSHSAT TPU U3MePEeHUst CUIbl KAaTOAHOTO TOKa
/. B MMKpOAMnepmeTpax B Kaxaol sqeiike.

CobupatoT ycTaHOBKY MO cxeMe, NPUBEAEHHOI Ha pucyHke B.1, ¢ ucnonb3oBaHWeM npepbiBaTessi Toka U BOJIbTMETpa
UK ¢ 1Cnonb30oBaHUeM creumanbHoro npubopa, BrIoYatowero B cebs npepbiBaTenb Toka.

) r\“lm
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1 - MunnuamnepmeTp; 2 - peryrnmpyemMoe ConpoTUBNEHUE; 3 - UCTOYHUK MOCTOSIHHOMO TOKa; 4 - BONbTMeTp; 5 -
npepbiBaTenb TOKa C KneMmamu A8 NoaKoYeHus anekTpodos: T - BcnomoraTensHoro, 3.C - cpaBHeHust, D - paboyero;
6 - AYeltka; 7 - pabounit aNeKTPoa; 8 - BCroMoraTerbHblii 3NeKTpod; 9 - aNeKTpoa CpaBHeHMs

PucyHok B.1 - Cxema YCTaAHOBKM A4 onpegeneHnd nioTHOCTU KaToOHOro ToKa

B.4 NMpoBeaeHne namepeHnn

PabGouunii anekTpon BbIOEPXKUBAOT B TPYHTE OO BKMHOYEHUs nonsipysaumn oT 15 go 20 MWMH M U3MepSoT ero
noTeHuMarn Koppo3un OTHOCUTENBHO 3M1eKTpoLa CPaBHEHWSI.

KaTogHyto nmonsipusauumio OCyLLecTBNSAT, Noaknyasi pabounin anekTpod K OoTpuuaTenbHOMY MOSCYy MCTOYHMKA
NMOCTOSIHHOrO TOKa, a BCMOMOraTenbHbIA 3MeKTPoa - K nonoxutenbHomy. [oTeHunan anektpoga cmelwatrot Ha 100 mB
oTpuuaTernbHee ero CTauMoHapHOro NoTeHumMana, UCKIYas OMUYECKYH0 COCTaBNAOLLYIO U3 N3MepsSeMoro noteHuvana

!
pa6oqero aneKkTpoaa El B MUNNKMUBONbTax, NyTemM paspbiBa Lenn B MOMEHT U3MEPEHUA.

NamepstoT cuny TokKa IK B MUKpoOamnepax. Ecnn cmnna Toka IK NOCTOAHHA UM yMeHbllaeTCA BO BpeMeHU, To
AONUTeNbHOCTb Nonapu3aunmn coctaendeTt 15 MUH, B TeyeHune KOTOPbIX N3MepPAT U 3annCbiBaloT TPU-4HE€Tbipe 3HaYeHUA
IK M COOTBETCTBYIOLLlEE BpeEMA U3IMEepeHUa f. Ecnu cuna Toka BO BpeMeHN pacTteT, TO U3MepAarT N 3anncbiBaloT IK

. -4
NATb-LIEeCTb pa3 B TeueHne 40 MvH unu B 6onee KOPOTKMIA NPOMeEXyTok BpeMeHn. Cuna Toka 6onee 200 mkA (2x10 ~ A)

y 2
¢ y4eToM paboyeii noBepxHocTu anekTpoaa 10 cM ™~ XxapakTepusyeT BbICOKYIO KOPPO3VMOHHYIO arpecCMBHOCTL FpyHTa.

[NocneaHee 3Ha4YeHWe Cunbl TOKa B KaXXO0W a4yerke 6epyT Aansa BblYUCIEHUA cpep,Heale(bmeTquCKoro 3Ha4YeHnA cunbl
KaTOOHOro TOKa IK.CP no pesynbTataM napannesbHbIX I/I3MepeHl4ﬁ B Tpex ayenkax u nocnenywouwlero onpeneneHna



cpe,quﬁ MNOTHOCTU KATOAHOIo TOKa jK .

B.5 O6paboTka pe3ynbTaToB U3MepeHui

Cpe/HIolo NIIOTHOCTb KATOAHOTO TOKA Iy , A, BLIMUCTISIIOT MO hopmyre

_ IK.EP

I, =—, B.1
o000 &)

roe IK_,:p - cpeAaHeapudMeTU4eckoe 3HaYeHUe CWibl KaToOoHOro TOoka Mo pe3ynbTaTaMm U3MEPEHWn B Tpex
napannenbHbIX a4erkax, A;

0,001 - nnowaab noBepxHocTH paboyero anekTpoaa, M 2

B.6 OchopmneHue pe3ynbTaTOB U3MepPeHUsA

B.6.1 Pe3synbTaTbl u3MepeHusi 3aHOCST B NPOTOKON no dopme b.1.

®dopwma b.1
MpoTokon
onpeperneHnUs cpegHen NITIOTHOCTU KaTOOQHOIO ToKa
HaumeHoBaHwme ropoaa
[ata otbopa npo6 " " r.
Agpec nyHkTa Howmep Avenka 1 Averika 2
oTbopa nNpob | nyHkTa no
cxeme
L, muH E{,B I A EOMuH E{,B I A
1 2 3 4 5 6 7 8
Avenka 3 CpenHee CpeaHsis KoppoanoHHasa Tun namepuTenbHOro
3HayeHue NNOTHOCTb arpeccrBHOCTb npubopa, 3aBOACKOW
CWnbl TOka KaToOHOro Toka rpyHTa HOMep, AaTa NoBepKU
fK.n:p’A I'K,A/M2
f I
MuH BB I A
9 10 11 12 13 14 15

MamepeHns nposen

r.

b.6.2 PesynbTaTbl onpeaeneHnst KOPPO3NOHHOM arpeCCMBHOCTU PYHTOB 3aHOCAT B NPOTOKOM no dopme b.2.

®dopma b.2



MpoTokon
pe3ynbTaToB onpepeneHns KOPPO3MOHHOM arpecCUBHOCTU FPYHTOB MO OTHOLLUEHUWIO K CTanu

Appec Howmep YaenoHoe YaoenbHoe CpepaHsis OueHka
nyHKTa NyHKTa no anekTpuyeckoe anekTpuyeckoe NMOTHOCTb KOPPO3NOHHOM
N3MepeHni nnaxy COMPOTUBIIEHNE TPYHTA, | CONPOTMBIIEHWE FPYHTA, | KaTOL4HOro arpeccuMBHOCTM
unm otbopa (cxeme) onpepeneHHoe B onpepeneHHoe B ToKa 7 rpyHTa
npo6 Tpaccsol NoneBbIX YCIOBUAX nabopaTopHbIX YCNOBUSAX EK '
Tpybon- AL, Omm KL, OM'm Alm
posoaa :
1 2 3 4 5 6
MpunoxeHus

1 MNnaH (cxema) Tpacchl TpybonpoBoaa.

2 lMpoTokornbl namepeHun (dpopma b.1).

MpunoxeHune B
(cnpaBo4HoE)

OnpepeneHne 6MOKOPPO3NOHHOWN arpecCCUBHOCTU FPyHTa

B.1 BWOKOPPO3MOHHYID arpeccMBHOCTb TPyHTa Ha [Ny6UHE YKNagku MOA3EMHOIrO COOPYXXKEHUS OMnpeaensioT
crnepytoLime Ka4ecTBeHHbIe NPU3HaKM:

- OKpacka rpyHta (CepOBaTbIe, 3elieHoBaTble N CU3ble TOHA YKa3bliBakT Ha aHa3p06Hyro O6CTaHOBKy npwu N36bITOYHOM
YBIaXXHEHUN n npeo6nanaHme BOCCTaHOBIIEHHbIX (hOPM Kenesa, antoMUHNS, MapraHu,a);

- Hanuuue B TPYHTE BOCCTAHOBIIEHHbIX COEAVMHEHWUA Ccepbl, SBNALWNUXCA NPOAYKTaMU KU3HEAEeATENbHOCTU
cynbgaTBOCCTaHaBNMBaOLWNX BaKTepuii.

B.2 OnpepeneHne HanM4nsA BOCCTaHOBIMEHHbIX COeAUHEHUN Cepbl

Ha npoBy rpyHTa, NpoayKTOB KOPPO3UM WUNU OTHOXeHU obbemom 1 CM3 ¢ nomoubio nunetkn no FOCT 29227
HaHoCAT 2-3 kannu consiHo kucnotbl no FOCT 14261, pasbaBneHHow aucTunnupoBaHHon Bogor no TOCT 6709 B

COoOTHOLLEHUN 1:3 (NNOTHOCTL MCXOAHON KncrnoThl 1,47 r/CM3 ).
B.3 O6pa6oTka pe3ynbTaToOB onpeaeneHnn

Mo xapakTepHOMy 3anaxy BblAEMNSIOLLErOCH CEPOBOAOPOAA AENAKT BbIBOA O HANMuMM BOCCTAHOBMEHHbBIX COEAVHEHNI
cepbl (1MapocynbhuaoB, CyNbgUOO0B Xerneaa, HEKOTOPbIX OPraHUYecKUX COeaUHEHNI Cepbl).

B.4 OchopmneHue pe3ynbLTaToB onpeaeneHumn

PesynbTaThl onpegeneHnin 3aHOCAT B NPOTOKOJ, COAEPXKaLLMIA cneayolme AaHHble:
- MeCTO NMpoBeAeHUs onpeaeneHnn;

- rny6uHy yKnaaku noa3eMHOr0 COOPYXEHUS;

- NorogHble YCnoBus Npu NpoBeAEHUN onpeaeneHun;

- paTy NpoBeAeHNs onpeaeneHui;



- BU3yarbHble HabnoaeHns (okpacka rpyHTa);
- HarnMuve BOCCTaHOBMEHHbIX COEMHEHWIA Cepbl;
- 0603HaYeHNe HacTosLLero CTaHaapTa;

- hamunuio, MHUUMansl Nuua, NPoBOAUBLLETO ONpeAeneHus.

MpunoxeHune I
(cnpaBo4HoE)

OnpepneneHne onacHoro BAUsiHUA GnyxaaroLero NOCTOSIHHOro Toka

1 O6pasuamu Ans OnNpederieHUst OMnacHoro BRUSIHUA Ony)XOaloWwero MOCTOSIHHOMO Toka SABMSIOTCS  y4acTKu
NMOA3EMHBIX COOPYKEHWNA.

.2 CpeactBa KOHTpoOnA M BCnomMoraTenbHble YCTPONCTBA
BonbTmeTp ¢ BHYTpeHHMM conpoTvBneHnem He meHee 1 MOM perncTpmpyoLmin unm nokaseisatoLumin noboro Tuna.
OnekTpoa cpaBHEHUS MeAHO-CYnbdaTHbIN.
OneKTpoa B BUAE CTanbHOro CTepXHs B cooteeTcTBUM € A.1.1 npunoxenns A.
.3 MNpoBeaeHue N3MepeHUn
.3.1 amepeHusa npoBOASAT B KOHTPOSIbHO-U3MEPUTENbHbIX MYHKTaX, konoauax, wypdgax unnm ¢ noBEPXHOCTU 3eMIn
Ha MUWHMManNbHO BO3MOXHOM paccTosiHum (B nnaHe) oT Tpybonposoda. [lonoxuTenbHy KnemMMmy BONbTMETpa

NpncoeanHAKT K COOPYXEHUI0, OTpUUaTENbHYIO - K 3N1EKTPOAY CpaBHEHUA.

I.3.2 NpoaomkNTENbHOCTb U PEXMM M3MEPEHUIA, a TakkKe Liar Mexay ToYkamu U3MepPeHUs Mo Tpacce yCTaHaBMBatoT
no HA.

.3.3 lNpu n3mepeHnax B 30Hax AENCTBMA Gnyxaallmx TOKOB, rae amnniuTyaa KonebaHui namepsieMon pasHoCTU
noteHuynanos npesbiwaeT 0,5 B, moryT GbiTb MCMNOMb30BaHbl CTanbHbIE 3MEKTPOAbl BMECTO MeOHO-CYnbdaTHbIX
3NEeKTPOOOB CPaBHEHUS, 3@ UCKIMIOYEHNEM N3MEPEHUI HA COOPYXXEHUSAX CBA3N.

[.3.4 CrauuoHapHbIn MOTEeHUMan MoA3EMHOrO COOPYXEHUS OMpeaensiloT MpW  BbIKMOYEHHbIX  cpeacTBax
3MEeKTPOXUMUYECKON 3almUTbl NYyTEM HEMPEPbLIBHOTO W3MEPEHUSt U PerucTpauMu pasHOCTU MOTEHLMANoB MexXay
COOpPY>KEHNEeM U MefHO-CyNbMaTHbIM 3M1EeKTPOAOM CPAaBHEHUS B TEHYEeHWe 4OCTaTOYHO ANUTENBHOMO BPEMEHMU - BMIOTb A0
BbISIBIEHNS NPaKTUYECKN HE U3MEHSIOLLEerocs BO BpEMEHW 3HaveHus noteHumana (B npegenax 0,04 B). Kak npaswro,
3TO OTHOCMTCS K Mepuody nepepbiBa B ABWKEHUW 3MeKTpUdULMPOBaHHOro TpaHcnopTa, Hanpumep, B ropodax B HOYHOe
BpeMmsA CYTOK, koraa bnyxgarowmin Tok oTCyTCTBYeT. 3a CTauMoHapHbIA NOTEHUMan COOPYXXEHUSA NMPUHUMAalOT cpeaHee
3HayYeHue noTeHLmana npy pasHoCTU N3MepPEHHbIX 3HaYeHn He 6onee 0,04 B.

Ecnu Nn3MepuTb CTaLWIOHaprII7I noTeHunan HEBO3MOXHO, e€ero 3HayeHne OTHOCUTeslbHO MGAHO-CyJ'IbeaTHOFO
AneKkTpoaa cpaBHEHUA NPUHUMAIOT paBHbIM:

- muHyc 0,70 B - gnga ctanu;
- muHyc 0,4 B - ang cBuHUa;
- MuHyc 0,70 B - onga anoMuHus.

.4 ObpaboTKka pe3ynbTaTOB U3MEPEHUN

PasHocTb 07, B, Mexay M3MepeHHbIM NOTEHLMaroM COOPYXEHNS N CTaLMOHAPHBIM NOTEHLMAroM BbIYACTIAIT No
dopmyne
AU =Ty — T

0T (r.1)



roe L. - HauBonee oTpuuatensHasl UNM Hanbosee MONOXUTENbHASE MIHOBEHHAS! Pa3HOCTb MOTEHLMANOB MeXay
COOPYXXEHWEM U MeZHO-CyNbdaTHbIM 3NEeKTPOAOM cpaBHeHus!, B;

LJ.; - cTaunoHapHbIit noTeHuMan coopyxeHus, B.

Ecnu Hanbonbwni pasmax konebaHuin noTeHumana CoOpYXeHWsl, N3MEePSIEMOro OTHOCUTENBbHO MeLHO-CynbdaTHOro
anekTpoAa cpaBHeHus (abcontoTHas pa3HOCTb MOTEHUMAnoB MexXZy HavbonblUMM W HauMEHbLUUM 3HaYEeHUsIMU) He
npesbiwaeT 0,04 B, cmelleHne noTeHUmana He xapakTepuayeT OnacHOro AencTBus Ony»aatoLmnx TOKOB.

.5 OcbopmneHue pe3ynbTaTtoB U3IMEpPEHUMN

PesynbTaTel M3mepeHuin (C MOMOLLBIO MOKasbiBaloLWero npubopa) MrHOBEHHOW PasHOCTM MOTEHUMAaroB Mexay
NOA3EMHBIM COOPYXXEHUMEM U MeOHO-CynbgaTHbIM 3NEKTPOAOM CPaBHEHVS B YCMOBUSAX BNUSHWS Onyxaatoliero
NOCTOSIHHOTO TOKa 3aHOCAT B MPOTOKOS no opme IM.1.

®opma .1
MpoTokon
M3MepeHui noTeHunana Tpyoonposoaa npu onpeneneHMn onacHOCTU NOCTOAHHbLIX BnyXaarLmnX TOKOB

HavnmeHoBaHue ropoaa

Bug nogsemHoro COOPYXeHUA N NyHKTa n3MepeHuna

[ata

Bpems namepeHus: Ha4ano , KOHel

Tun n Homep nNpubopa

[Nata noeepku npudopa

PesynbTaTbl namepeHuii:

WHTepBan

! Lz B, ANS MHTEpBarna
“3MepeHwuii

Oc 10c 20c 30c 40c 50c

0 MuH

1 MUH

2 MWH

3 MUH

4 MUH

5 MUH

6 MUH

7 MUH

8 MUH

9 MUH

10 MUH




PesynbTaThl KamepanbHo 06paboTkn nsmepenuii

= W OLieHKa OMacHOCTM KOppPO3un
A= U, B PP
npn &fp HanBoree npn &fp HanBoree
oTpULaTENLHOM NOMNOXUTENBEHOM
1 2 3

WN3mepenus nposen

Mpunoxenve [
(cnpaBoyHoE)

OnpepeneHne HanM4ua GnyxaaroLWmMX TOKOB B 3emie

0.1 CpencTBa KOHTPONSA U BCNomoratefibHble YCTPOMCTBA

BonbTMeTpbl C BHYyTPEHHUM CONpoTUBNeHMeM He MeHee 1 MOM pernctpupyrolimMe unu nokasbisatoLime ¢ npegenamm
namepenun: 0,5-0-0,5 B; 1,0-0-1,0 B; 5,0-0-5,0 B vnu gpyrumu, 6nnM3kMmMm K ykasaHHbIM Npeaenam.

[Ba megHo-cynbaTHbIX 3NeKTpoaa CpaBHEHMS.
0.2 NMpoBeaeHne nsmepeHumn

MegHo-cynbgaTHble  anekTpogpl pacrnonaraloT napannenbHo Oyayllen  Tpacce COOpyXeHus, a 3aTeMm
nepneHanKynsapHO K OCu Tpacehbl.

PasHoCcTb MOTeHUManoB Ha Tpacce MPOEKTMPYEMOrO COOPYXEHUSA M3MEPSIOT Mexay ABYMS TOYKamMu 3eMrnu 4vepes
kaxable 1000 M no OBYyM B3avMHO NEPNEeHOUKYNAPHbIM HanpaBneHUsiM Mpu pasHOCe M3MEPUTENbHBIX 3MEeKTPOAOB Ha
100 m onsa obHapyxeHusa bGnyxgarLwmx TOKOB.

[Moka3aHusa BonbTMeTpa cHUMaroT Yepe3s kKaxable 10 ¢ B TedeHre 10 MUH B KaXX4ON TOUKe.

0.3 O6paboTka pe3ynbTaToB U3MepeHUn

Ecnu namepsiemoe 3HayeHune npebiwaeT (No abcomntoTHow BenuyumHe) 0,040 B nnu Hanbonbluniz pasmax konebaHumn
N3MepseMon BENUYMHbI (Pa3HOCTb HanbormbLIEro U HaMMeHbLLEro 3Ha4YeHuin) Bo BpemeHn npesbiwaeT 0,040 B (B obounx
crnyyasix C y4eToM pasnuuns noTeHuManoB Mexay NPUMEHSIEMbIMU 3NEKTPOAAMU CPaBHEHWS), TO B AaHHOM MyHKTe
N3MEPEHUS PETUCTPUPYIOT Hanmyme 6nyxaatoLmx TOKOB.

0.4 OdpopmneHue pe3ynbLTaToB U3MepeHUn

PesynbTaTbl M3MepeHuIn 3aHOCAT B MPOTOKON, CoAepXaLluii cneayoLlme aHHble:

- MECTO NMpoBeAEeHUSA N3MEPEHWN;

- CXeMy Tpacchl;

- NOrogHbIe YCNOBUSA NpU NPOBEAEHUN N3MEPEHUI;

- 0603HaYeHVe HacTosLLero cTaHaapTa;

- AaTy NPOBEAEHUS U3MEPEHWI;



- U3MEpPEHHbIE 3HAYEeHMs1 NOTEHLMANOB;
- yKa3aHue Ha Hanuyve (oTcyTcTBME) Gy aatoLLMX TOKOB;

- hamunuio, nHMumansl nuua, NPOBOAMBLLENO U3MEPEHNS.

MpunoxeHne E
(cnpaBoyHoe)

Onpep,enel-wle Hanin4imsa Toka B NoA3€eMHbIX COOPYXEeHUAX CBA3N

E.1 CpefncTBa KOHTPONA U BCnomoraTesbHble YCTPOMCTBa

MunnueonbTMeTp ¢ BHyTpeHHUM conpoTuereHnem 1 MOm Ha 1 B wkanbl n npegenamu namepenun: 1-0-1 mB n 10-0-
10 mB.

SnekTpoabl CTanbHbIe UNN CBUHLOBBIE.
E.2 NpoBeaeHne namepeHun

KOHTaKT M3MepuTenbHbIX NMPOBOAHUKOB C OpoHeln (060104Koii) kaGens OCyLLeCTBST Npu MOMOLM CTamnbHbIX UMK
CBMHLIOBbIX 311EKTPO/O0B.

M3mepsioT nageHne HanpskeHns Mexay OBYMS HaXOAAWMMMUCH Ha HEKOTOPOM PacCcTOsHUM Apyr OT Apyra Toykamu
©poHun (obonoukn) kabens.

(0] HanpaBJieHNUN TOKa (I'Ipl/l Mcnosib3oBaHMN CTpPesio4YHOro an6opa) CyaAT NO OTKITOHEHUIO CTPEJNiKN MUNMBOJIbTMETPA
OT Hyn4 wkKanbl, NCXoada U3 TOro, YTo CTpesika MUNNBONbTMETPAa OTKIIOHAETCA B CTOPOHY 3aXxuma, MMeroiero bonee
BbICOKWUI NOTeHLMarn.

E.3 O6paboTka pe3ynbTaTtoB U3MepeHumn

CpegHtoto cuny Toka fcp_,:,ﬁ , A, npoTtekatoLLero no kabento (06onoyke 1 GPOHE), BEIMMUCHSAOT MO hopMyre

_ e
cp.of '
K ali]

i

(E.1)

roe &ch - cpeaHee nafieHne HanpshKeHUs Ha COeMHEHHbIX Mexay coboi 6poHe 1 06onoYke (Ha ronon CBUHLOBOM

obornouke), B;

£ - conpoTuBneHne oHOrO MeTpa CBUHLIOBOI 0GOMOYKM UMM COEOMHEHHBLIX MexXay coGOi CBUHLIOBOW 0BGOMOYKM U1
6poHun, Om/m;

"’?Dﬁ - pacCTodaHne Mexay To4KamMm namepeHud, M.

E.4 TMpy npoBegeHnn CTpouTesbHbIX PaGoT, MOHTaXe M PEeMOHTE My T TOK, NpoTekawwumin no oboroyke U GpoHe
kabens, M3MepsItoT HENOCPEACTBEHHLIM BKITHOYEHMEM aMnepMeTpa B pa3pbiB 060M0YKN U GPOHM.

E.5 OdopmneHue pesynbtaTtoB nsmepeHuii - no .4 npunoxenus L.

MpunoxeHne XK
(cnpaBo4HoE)

Onpe.qenel-me onacHoro BJiiMAHUA NnepemMeHHOro Toka

XK.1 O6pasuamun Onsi U3MepeHust SIBMSIIOTCA y4acTKM cTarnbHbIX TpyOOMpOBOAOB, Ha KOTOPbIX 3adhMKCUPOBaAHO



HanpshkeHWe NnepemMeHHOro Toka Mexzay TpyGonpoBofoM 1 3emrelt, npesbiwatowee 0,3 B npu oTkoUYeHHOW KaTogHOM
CTaHUuMW.

X.2 CpenctBa KOHTpPONA U BCcnomoraTernbHbIe YCTPOUCTBA
BonbTMeTp NOCTOSAHHOTO U NEPEMEHHOTO TOKa C BXOAHbLIM CONpoTuBneHvem He meHee 1 MOM nro6oro Tuna.
MunnvuamnepmMeTp nepemeHHOro Toka nboro Tmna Ha 10-50 mMA.
KonaeHcaTop emMKoCTbio 4 MK®.
OneKTpopn cpaBHEHUs] MeQHO-CYNbdaTHbIN HACbILLEHHbIA NEPEHOCHOW.

OnekTpoa BCrnoMoraTterbHbI U3 CTanbHOW MMacTUHKM pasmepoM 25x25 MM, 0fHa CTOpOHa KOTOPOW M30NMpoBaHa
(HensonunpoBaHHas cTopoHa - paboyas).

Lkypka wnucosansHas no NOCT 6456.
TkaHb Ntobas mMsrkas yictasa (Hanpumep, 653b).
X.3 NMoaroToBKa K UI3MepPeHUsAM

XK.3.1 Hag tpy6onpoBogom unun B MakCMMansHOM MPUBAMKEHUN K HeMy B MeCTe OTCYTCTBUSI JOPOXHOrO MOKPbITUA
genatot wypd rmybuHon ot 300 go 350 mm n anametpom ot 180 oo 200 mm. M3 B3siTon co AHa wypdha YacTu rpyHTa
yAansoT TBepable BKIIoYeHus pa3mepom 6onee 3 MM. Ha BbIpoBHEHHOE AHO Lwypda HacbinaroT COW Takoro rpyHTa, He
cofepxallero TBepable BKIIOYEHWS, U YNNOTHSIOT.

Pabouyo nmoBepxHOCTb BcnomoraTenbHoro anektpoga (B.3) sauvwatot wnudosanbHow wkypkon no FOCT 6456
3epHUCTOCTLI0 40 M MEHbLLIE U HACYX0 NPOTUPAIOT TKaHbHO.

3aTem yknagblBalOT Ha AHO LWypda BcrnomoraTenbHbIi anektpod (B.O) paboyeri NOBEPXHOCTLIO BHU3 U 3acbinatoT
rpyHTOM Ha BbicoTy 60-80 MM OT AHa wypda. MpyHT Hag B.O ytpambosbiBatoT ¢ ycunvem ot 3 Ao 4 kr Ha nnowaab B.3.
CBepxy ycTaHaBnuBaloT NEPEHOCHOW Me[HO-CynbdaTHbIN ANeKTPoA cpaBHeHus. [py HanMymMm aTtMocdhepHbIX 0CaaKoB
npegycMaTpuBaloT Mepbl NPOTUB NoMNagaHns Bnarv B rpyHT.

»K.3.2 CobupaloT cxemy u3MepeHui, npuBedeHHyl Ha pucyHke XXK.1, npu pasoMkHyToW uenn mexay B.O n
TpybonpoBoaoM.
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1 - TpyGonpoBog; 2 - AaT4uK NoTeHumnana; 3 - NepeHOCHON MeHO-CynbdaTHbIA 3NEKTPO CpaBHEHUS; 4 - Wwypd; 5 -
BONMbTMETP; 6 - KOHAEHCATOpP; 7 - BbIKMNYaTenb; 8 - MUNMaMnepMeTp NeEpPemMeHHOro Toka

PucyHok XK.1 - Cxema nsmepeHuii onacHoro BfusiHAsS NepeMeHHoro Toka Ha NoA3eMHbIv cTanbHon Tpybonposos

X.4 NMpoBeaeHue namepeHnn
XK.4.1 \amepeHus BbINOMHAIOT B criefytoLlen nocrnegoBaTenbHOCTU:

- yepe3 10 MWH nocne ycTtaHOBKM B.3 B rpyHT M3MeEpSIOT ero CTauMOHapHbIN NOTEHLMan OTHOCUTENbHO MeOHO-
CynbaTHOro dNeKTpoaa CPaBHEHWS;

- nogkntovarT B.O K pr6OI'IpOBO,D,y, Bbliaepxusaot 10 MWH, Mocne 4Yero CHMMaKT MOKa3aHWA BOMbTMETpa WU
MunnuamnepmMeTpa Yepes kaxable 10 c. MNpogomknTensHOCTb n3amepeHus He meHee 10 MUH.

X.5 ObpaboTka pe3ynbTaTtoB U3IMEPEHUN

XK.5.1 CpepHeapudmeTtuyeckoe cmelleHne noTeHuuana ﬂU,:P, MB, B.3 3a nepuog uamepeHuin BbIYUCIIAIOT MO

dopmyne

0K.1)

H
roe Z,U!- - CyMMa MrHOBEHHbIX 3Ha4eHui noTeHumana B.3 npu nogkntoveHun B.3 k Tpybonposoay, mB;
i=l

E,:T - CTauMoHapHbIN noTeHuman B.3, mB;



H -4mcno msmepeHmﬁ.

. 2
2K.5.2 CpegHtoto NOTHOCTb NEPEeMEHHOro Toka £, , MA/ CM ~ , BbIMUCNIAOT No hopmyne

_ Lep

625

i

roe Iﬂ,cp - cpefHeapudMeTMYecKoe 3HaYeHne Curbl NepeMeHHOro Toka 3a BpeMst U3MepeHun, MA;

£.29 - nnowage B.3, cm 2

X.6 OchopmneHue pe3ynbTaTtoB U3MEPEHUN

PesynbTaTbl U3aMepeHuin NoTeHUManoB 1 pacyeToB CMELLeHUs noTeHumana 3aHocAT B npotokon no dopme X.1, a
M3MEepEeHUn cunbl ToKa M pacyeTa MNMOTHOCTM Toka - B npoTokon no dopme XK.2. [aHHble MoOryT 6biTb Ha no6om
HocuTene (byMa)KHOM UMM NEKTPOHHOM).

®dopma XK.1
MpoTokon
M3MepeHUl cMeLleHns NnoTeHuMana TpyéonpoBoaa

npu onpeageneHnn onacHoro BJiIMAHUA nepeMeHHOro Toka

HanmeHoBaHne ropoaa

Bug nogsemHoro COOPYXeHUA N NyHKTa n3MepeHna

Oata"_ " r.
Bpems nsmepeHus: Havano , OKOHYaHne
Twn n 3aBoACKON HOMep nNpubopa , AaTta noBepku

N3mepeHHOe 3HauYeHne CTaLMoHapHOro noTeHuuana BcrnoMoraTenbHoro anektpoaa (B.9) oTHOCUTENBLHO MeaHO-
cynbaTHOro anekTpofa cpaBHeHUs!

PesynbTaTbl UsMepeHuii:

WHTtepBan

' U!- , MB, onsa nHtepsana
N3MepeHuit

Oc 10¢ 20c 30c 40¢c 50c

0 MUH

1 MUH

2 MVH

3 MUH

4 MUH

5 MUH

6 MUH

7 MUH




8 MUH

9 MUH

PesynbTaThl kamepanbHo 06paboTkn n3mepeHni

Yucno namepeHun

Cymma MIHOBEHHbIX
3HaYeHU noTeHumana

Cpe/.'l,Hee 3Ha4YeHne
noTeHunana

Cpe/.'l,Hee 3Ha4YeHne
CMeLlleHna

2

3

4

OueHka onacHocTh KOPPO3un NOA OENCTBUEM NEPEMEHHOTO TOKa

WN3mepenus nposen

O6paboTKy AaHHbIX NPOBEN

MpoBepky nposen

HavnmeHoBaHue ropoaa

onacHo, HeonacHo

MpoTokon
M3MepEeHUI NNOTHOCTU NePEMEHHOro ToKa Npu onpeaerieHMn onacHoro BNUAHWSA NepeMeHHOro Toka

®dopma XK.2

Bug nogsemHoro COOPYXeHUA N NyHKTa n3MepeHuna

[ata

Bpems namepeHus: Ha4ano

Tun n Homep nNpubopa

, KOHeL|,

, AlaTa NnoBepku

PeSyﬂbTaTbl |/|3mepeHm71 MrHOBEHHOW CUIbI nepeMeHHOro Toka:

WHTepBan
namepeHun

£ ., MA, ans uHTepsana

10¢

20c

30c

40c

50c

0 MuH

1 MUH

2 MWH

3 MUH

4 MUH

5 MUH

6 MUH

7 MUH




8 MuH

9 MUH

PesynbTaThl kamepanbHo 06paboTkn n3mepeHni

Yncro [ Cymma MrHoBeHHbIX 3HaueHnii | CpedHee sHaueHne cunbl | CpepHee 3HaueHe NioTHOCTU
MSMEPEHIA | cunel nepemenHoro Toka .. , | mepemenHoro Toka {.cn, MA | nepementoro Toka 7. , MA/CM >
MA
1 2 3 4

OueHka onacHocTh KOPPO3un NOA OENCTBUEM NEPEMEHHOIO TOKa

onacHo, HeonacHo

WN3mepenue nposen MpoBepky nposen

O6paboTky pe3ynbLTaToB NPOBEN

Mpunoxenve U
(cnpaBouHoe)

Onpe.qeneHMe agare3mmn 3alUTHbLIX nOKprTMFI
U.1 MeToa A. OnpeperneHne agre3nn NIEHTOYHbIX MOKPbLITUN U NOKPLITUA U3 3KCTPYANPOBAHHOIO NONU3TUIIEHA
MeTon npegHasHaveH ANsi U3MEpPEeHUs aare3vun NokpbITUS Ha HOBbIX TPybax v yrnoXeHHbIX B rpyHT TpybonpoBogax.
CyLHOCTb MeTOa 3aKIYaeTCs B onpedeneHnm Harpy3ku, Npu KOTopor otcnamsBaeTcs nog yrinoM 90° nonoca NokpbITus
wnpvHow (10£1)mm.
N.1.1 CpencTBa KOHTPONA U BCoMoraTtenbHbie yCTPOMUCTBa

OuHamomeTp ¢ LeHon aeneHus He 6onee 1,0 H (0,1 krc) unu undposon agreanmeTp Trna AML, 2-20.

MHCTpyMeHTbl 1M npucnocobneHns Ans npopes3aHusi M OoTcramBaHusi OT TpyObl MOMOChl MOMMMEPHOrO MOKPLITUS
(3ybuno, MoOnoTok, HOX 1 3axumMHasi ckoba).

LWraHreHumpkynb Tuna LL-2/0-250.

CekyHaomep COC np-25-2-000 "Arat" 4295B.

JlvHeika nameputenbHaa metannunyeckasi no FOCT 427.

TepmomeTp meTeoponorudeckuin no FOCT 112.

Yrnomep YHO-180° no FOCT 5378 nnbo TpeyronbHMK C NPSIMbIM YTIIOM.
1.1.2 O6Gpasubl Ans UCNbITaHUN

B kadecTtBe 06pa3LI,OB ONs MChblTaHUn ncnonb3yroT O6p83Ll,bl TDY6 C NOKpbITUEM UK OTUJypq)OBaHHbIe y4acCTKu
YNOXXEHHbIX B TPYHT prGOHDOBO,EI,OB.

Yucno obpasuyoB Tpyb - no HIO Ha NoKpbITME; KONMYECTBO UCMbITYEMbIX Y4aCTKOB Ha TpybonpoBOoAe COOTBETCTBYET
KOnm4ecTBy LLIYPAOB.



U.1.3 NogroToBKa K U3aMepeHUAM
M.1.3.1 Ha kaxgom wucnbiTyeMoM y4vacTke TpybonpoBoga wnm TpybObl pasMevaroT M npopesarT A0 MeTanna B

MOKPLITUM MO OKPY>KHOCTW TPyObl Mo ABe nonocbl wupuHon (10£1) MM 1 annHom He meHee 150 MM Ha paccTOsTHUKM He
MeHee 5 MM apyr oT gpyra (pucyHok W.1).

20 100 30

0

L A x X e n n r e x K KK

QCHOBHAR 30HA
OTCNAWEAHWA

1 - 3alMTHOE MOKPBITUE; 2 - MeTannnyeckas nognoxka (Tpyoa)

PucyHok N.1 - OBbpasew TpyObl ANS UCMbITAHNA aAare3nn NOKPbITUS Ha oTcravBaHve

1.1.3.2 BbINOMHSAOT KOHTPOSbHbIE U3MEPEHUS LUMPUHBI KaXXO0W NONOChl B TPEX TOYKaX.

1.1.3.3 BepxHuin KOHeL, MOmnocbl MOKPbLITUS OTCMauBalT OT MeTanna TpyObl C MOMOLLbI WHCTpyMeHTa. [OnuHa
OTCINOEHHOW NMomnockl AomkHa ObiTb He MeHee 30 MM.

1.1.3.4 BblpaBHuBaloT Temnepatypy Tpybbl C MOKpbITMEM [0 TemnepaTypbl uamepernun (20+5) °C nogorpesBom
ropenkon Nnu oxnaxaeHnem BOAON.

[Mpumeyanne - 3aBuCMMOCTb agreanm NOKPbITUA OT TEMMNepaTypbl YCTaHaBINBAKOT B H[ Ha nokpbiTHe.

W.1.4 NMpoBepeHne namepeHnn

M.1.4.1 Ha cBoGogHOM KOHLUE MOnochkl, NOAroToBNeHHon cornacHo 1.1.3.1, 3akpennsioT 3axum KU ycTaHaBnuMBaoT
AVHaMOMeETp Takmm obpasom, 4ToObl OTCNOEHHas Nonoca NoKPbITUA Haxoaunack nog yrnom 90° K NoBEPXHOCTH TPyObI.

M.1.4.2 OtmevatoT yyactkn anvHon (100+1) MM Ha npopesaHHOW A0 MeTanna noroce M Ha Kpasix HeHapyLleHHOro
nokpbITMA. C NOMOLLLIO MPUCMOCOBNEHNS OTCMaMBaKOT YHaCTOK MOKPbITUA CO ckopocTbio 10-20 MM/MUH 1 Yepes Kaxable
(60+5) c perncTpupyloT ycunue oTcranBaHus.

BusyanbHo onpefensoT xapaktep paspyLueHus:

- aAire3NOHHbIN - OOHaXKeHne Ao meTanna;

- KOre3MOHHbIN - OTCnansaHme no nogknensarwLliemy Cror Uim no rpyHToBKeE;



- CMELLaHHbIN - COBMELLEHME afre3NOHHOMO N KOre3MOHHOMO XapaKkTepoB paspyLUEeHUi.

N.1.5 O6paboTka pe3ynbTaTtoB U3IMepeHum

1.1.5.1 [Inga Kaxaoro y4acTtka nonockl agresunto G!-, H/cMm, npu oTcnanBaHWm BbIMUCASIOT NO hopmyne

-t w.1)

) n.2)
roe Fz - ycunue, doukcmpyemoe vepes kaxable (60+5) ¢ nsmepenus, H;

H - 4uncno MSMepeHVIVI B X04€e UCNbITaHUA;

g - cpeaHeapudmMeTnyeckoe 3HavyeHne WupuHbl nomnochbl (M1.1.3.2).

3a pesynbTaT UCMbITaHWI NPUHUMAIOT cpeaHeapuMeTUYECKOe 3HAaUYEHEe aaresnm GCP' H/cm, AByx napannenbHbix
U3MEePEHWUI, PACXOXAEHNE MEXAY KOTOPbIMU HE JOIKXHO npeBbiwats 10%.

M.1.5.2 Agresvio npu oTcnavMBaHuM ANsi KaXOowW UCMbITyeMOW TpyObl OLEHMBAOT Kak yAOBMNETBOPUTENbHYH, €crv
ch > GH,I[ . roe GH,I[ - 3HaueHue agresuu, H/cm, Hopmupyemoe no H/.

Ecnun G,:p MeHee GH,I[’ UCTbITaHUS NOBTOPSIIOT HAa YABOEHHOM KONMYECTBE MeCT TpyGonpoBoaa.
Ecnu noBTOpHO nony4atot GCP MeHee GH,I[’ TO MOKPbITUE OLEHMBAIOT Kak He yaoBneTBopsioliee TpeboaHuam HI
no nokasaTento afre3uv Npu oTcnamBaHuu.

N.1.6 PesynbTaTbl U3MepeHUI 3aHOCAT B NpoTokos no dopme U.1.

®dopma U.1
HaVMeHOBaHWe opraHusauum
MpoTokon
onpepeneHUs aare3vm NEHTOYHbIX U NMOJIMMEPHbIX NMOKPbITUA
TvN 1 KOHCTPYKLUS 3aLLUTHOTO NMOKPbLITUSA
OnameTp Tpy6LI (TPYOONpOBOAA)
Hata | Homep naptum Tpyo, Homep CpegHee LUnpuHa otcnan- | CpepHee XapakTtep
n3me- HoMep wwypda Ha n3MepeHus ycunve BaeMoW Nonockl | 3HaveHue paspyLUeHus
peHus Tpybonposoae oTcnavBaHus E . com aaresun
£, H (krc) Gop, Hiom
1




Agresus naptum Tpy6 (y4actka Tpybonpooaa)

COOTBETCTBYET, HE COOTBETCTBYEeT Tpe6yemomy 3Ha4YeHuo

AOOJIKHOCTB Ny, NpoBOANBLLUNX U3MEPEHUA NTMYHa4a noanucb pacLumdpoBKka nognucum

.2 MeTop B. OnpepeneHue agre3Mm MacTUYHbIX GUTYMHbIX MOKPbITUA

MeTopn npefgHasHayeH AN U3MepPeHUst afaresnm MacTUYHbIX GUTYMHBIX MOKPLITUIA Ha HOBbIX TPYGax U YNOXEHHbIX B
TPYHT TpyGonpoBofax M YCTAHOBMEHUS COOTBETCTBUS ee TpeGoBaHusm HMO. CylwHOCTb MeTofa 3akroyaetcsl B

onpefeneHnn Harpysku, npu KOTOPOKW y4acTok NoKpbITMA nnowagsto 100 mm 2 (1cm 2 ) CABWraeTcs aare3avMeTpoM.

.2.1 CpencTtBa KOHTpPONSA M BCromoraTernbHbIe YCTPOMCTBA

AgresumeTp Tvna YKAI-100.

MHCTpYMeHTbI 1 npucnocobnenns Ans npopesaHnst U CHATUS GUTYMHOrO NMOKPbLITUSI C MOBEPXHOCTU TPYObI.

JlvHenka nameputenbHas metannuyeckasi no FOCT 427.

TepmomeTp meTeoponormyeckuin no FOCT 112.

1.2.2 O6pasubl 4na ucnbiTaHui 1 ux ymucno - no M.1.2.
U.2.3 NMogroTtoBka u npoBegeHne usmepeHun

1.2.3.1 Ha kaxxgom oTwwypcoBaHHOM ydacTke TpybonpoBoaa unm Ha Tpybe pasmevatoT 1 Bpy4YHyto AenatT Haapes 40
MeTarnna B UCTbITYEMOM MOKPbITUK (pUcyHoK W.2) paamepom 10x10 mm.

a0

1 - ncnbiTyemoe nokpbITune; 2 - 06pa3eu, MOKpbITUS Ansa casura; 3 - nnowagb be3 NOKPbITUA

PucyHok N.2. - Cxema npoBefeHUst Hagpesa Ans casura o6pasia NnokpbITUS

1.2.3.2 Bokpyr Hagpesa MOMHOCTLIO CHUMAlOT NoKpbiTve pasmepoM 30x35 MM Ana nsMepeHus ycunus casura c
npuMeHeHnem agre3nmeTpa.

1.2.3.3 Tepen namepeHnem agresnn BblpaBHMBAKOT MOAOrPEBOM FOPENKON MMM OXMaXkgeHWem BOAOW TemnepaTypy
TpyObl € nokpbiTem Ao (20+5) °C.

1.2.3.4 YctaHaBnuBalT agresvMeTp Ha 3allMTHOE MOKpbITME Tak, 4YToObl MepeaBwkHas rpaHb Hoxa npubopa
Haxogunacb NpoTMB TOPLIOBOWM MOCKOCTM obBpasua 2, n NpoBOAAT M3MEPEHWe B COOTBETCTBUM C WHCTPYKUMEWN nNO
aKcnnyartauum npubopa.

U.2.4 O6paboTka pe3ynbTaTtoB U3MEpeHuUmn



M.2.4.1 Agresnio MacTM4HOro BUTYMHOrO MOKPbLITUS OLEHMBAIOT ycununem casura obpasua nokpbitns nnowagsto 100
2 2

MM~ (1em™).
N.2.4.2 3a pesynbTaT M3MepeHns aare3avnm MacTUYHOro BUTYMHOro MOKPbLITUS NPUHMMAIOT cpeaHeapudmeTnyeckoe

9 2
3HaYeHne Tpex n3mepeHuii ¢ norpeluHocTeio He 6onee 0,01 MIMa (0,1 krc/cm ™) B Tpex Toukax, OTCTOALMX APYr OT Apyra
He MeHee 4yem Ha 0,5 m.

N.2.5 PesynbTaTbl U3MepeHUi 3aHOCAT B NPOTOKOJ no dhopme U.2.

®dopma U.2
HanMeHOBaHWe opraHvsaumm
MpoTokon 5
onpeneneHns aare3au MaCTUYHbIX NOKPbLITUNA
Tun 1 KOHCTPYKLUMS 3aLLUMTHOTO NOKPLITUS
OnameTp TpyObI (TPYyOONpPOBOAA)
[ata Howmep naptum Tpyo, Homep Ycunve caeura obpasua, | 3HaveHue agresun, MlMa
n3MepeHust H?gn;goﬁggggan:a N3MepeHust MMa (krc/cm 2) (krclem 2)
1
2
3

Agresus naptum Tpyo (yvacTtka Tpybonposoaa)

COOTBETCTBYET, HE COOTBETCTBYET Tpe6yemomy 3Ha4YeHuo

OOJDKHOCTb Nny, NpoBOAUBLUNX U3SMepeHUs NTM4YHada noanncb paCLIJI/Id)pOBKa noanuncu

Mpunoxenune K
(cnpaBoyHoE)

OnpepeneHue aare3nun NOKPbITUS K CTanu nocne BbiAepXKU B Boae

MeTopn npegHasHayeH AN NPOBEAEHUS UCMbITAHUA MO U3MEHEHWUIO aaresvun MOKPbITUSE K CTanm nocne BblOEPXKM B
BoZonpoBoaHon Boae B TeveHne 1000 4 1 ycTaHOBEHNsI COOTBETCTBUSA ee TpeboBaHuam HL.

K.1 CpencTBa KOHTPONA U BCnomoratefibHble YCTPOMCTBA
Hox.
Bymara counbtpoBanbHasi no FOCT 12026.
Ckoba 3axnumHas.
AgresumeTp Tmna AML, 2-20 nnu gpyron ¢ ueHon genexunsa 1,0 H (0,1 krc).
TepmocTat mapkun TC-16A.

EMKoCTb cTanbHasa ¢ BHYTPEHHUM aHTUKOPPO3NOHHbIM MOKPbITUEM (Hanpwmep, SMaJ'IeBbIM) WM N3 HepXaBeloLwen



3
ctanu paboynm o6bemMom He MeHee 5 am
K.2 NpoBeneHue ucnbiTaHnm

K.2.1 nsa npoBeaeHnst UCNbITaHUA OTOMPAtOT KaTyLwky AnvHon 150 MM 13 Tpyb ¢ NOKpbITUEM.

K.2.2 YcnoBus npoBefeHus ncnbiTaHuii: Bpems ucnoitaduin - 1000 y; Temnepatypa - nntoc (20+2) °C.

K.2.3 Ha kaxgon kaTyllike MOKpbITUE HaapesatT OO MeTanna no BcemMy nepumeTtpy Tpybbl B Buae Tpex Moroc
wunprHon 20 mm. Kaxgyto nomocy MOKpbITUS MONepevyHo HagpesaloT M Ha ee KOHLe OTCramBaloT y4acTOK AFIMHON,
[0CTaTOYHOM AN 3auenneHns 3aKMMHOWN CKOoObI.

K.2.4 Ha ogHoit nonoce aaresnMeTpoM U3MEPSIIOT MPOYHOCTb CBSA3U NMOKPLITUSI C MOBEPXHOCTLIO CTanbHOM TPYObI.

K.2.5 B emMKOCTb 3anvBatoT BOAOMNPOBOAHYIO BOAY, KaTyLIKM TpyO NoMeLLaloT B TEPMOCTaT U BbIAEPXKMUBAIOT B TEYEHME
1000 4 npu TemnepaTtype (20+2) °C, nogaepxuBas ypoBeHb BOAbI Bbille Npope3aHHbIX NOonoc.

3aTeM KaTyLUKM U3BMEKaloT 13 BoAbl, YAANST C NOBEPXHOCTM Bnary unbTpoBanbHON Bymaron n BeiaepXxunsatoT npu
KOMHaTHOW TemnepaType B TedeHne 24 4. VIamepstoT NPOYHOCTb CBA3U MOKPLITUSE C MOBEPXHOCTLIO CTanbHOW TPyObl No
npunoxenuto U (metog A).

K.3 ObpaboTka n ohopmneHne pesynbTaToB ucnbiTaHuii - no N.1.5n 1.1.6.

Mpunoxenwue 1
(cnpaBoyHoE)

Onpe.qeneHMe nnowann oTcrianBaHuA 3allUTHbIX nOKprTMﬁ npu KaTogHoM nonAapu3aunmn

MeTon npegHasHayeH Ansi NPOBEAEHUS] TUMOBbLIX WCMbITAHWUA Ha YCTOMYMBOCTb MOKPLITUA K OTCRavBaHUiO Mpu
KaTo4HOW nonsipmnsaLmn.

J1.1 Obpasuamun Ansa ucnblTaHUA ABNATCA NOKPbITUSA, HAHECEHHbBIE HA BHELLIHIOW MOBEPXHOCTL TPy6 (pasmepamu He
MeHee: anameTp 76 MM, AnvHa 150 MM) B MPOMBbILLIIEHHbIX YCIOBUSIX.

J1.2 CpencTBa KOHTpONSA U BCnomoraTesbHble YCTPOWCTBa

BonbTMeTp NOCTOSAHHOIO TOKa C BHYTPEHHMUM conpoTtusreHvem He meHee 10 MOm u guanasoHom nsmepenuii ot 0,01
no 5,0B.

OneKkTpoa CpaBHEHWA CTaHOAPTHBIN MefHO-CynbdaTHbIN Unu xnopcepebpsHeln no FOCT 17792.
[MpoBoAa MOHTaXHblE C N30NAUMEN AN SMEKTPOYCTaHOBOK UMW aHaMNOrMYHbIe UM.
BblIkntoyaTternb aneKkTpu4eckui.

AHO[ aKTUBHBIN - CTEPXeHb U3 MarHusa ynctotor 99% mnu aHod MHEPTHLIV - NnaTtuHosas nposonioka no NOCT 10821
Unn rpaddnTOBBIN CTEPXKEHB.

MICTOYHWMK NOCTOSIHHOIO TOKa Ui BbINPSIMUTESNb NEPEMEHHOIO TOKa (41151 USMEPEHUIA C MOMOLLbIO UHEPTHOMO aHoAa).
PeocTtaT (4na namepeHuii ¢ NOMOLLIbIO MHEPTHOFO aHoAa).

PesucTtop ¢ conpoTmeneHmem 1 OM (4N U3MEPEHUIA C MOMOLLbIO UHEPTHOTO aHoAa).

Ckanbnensb.

OuctunnuposanHas soga no NOCT 6709.

OneKTPONUT: pacTBOP CEPHOKUCIIONO HaTpusl, XIOPUCTOTO HATPUS U YITNIEKUCTOro HAaTPUsS B AUCTUNIIMPOBaHHONW BoJe
3%-HblIli (OQHOMPOLIEHTHbIV PACTBOP MO KaXO40MY KOMMOHEHTY).

TokoHeNpOBOASALLMIA BOAOCTOMKUIA repMeTUK, Hanpumep U3onaumMoHHas butymHas macTuka.



J1.3 NoaroTtoBKa K U3aMepeHUsIm

J1.3.1 B ueHTpe obpasua B 3aliMTHOM MOKPLITUM CBEPNAT LMIIMHAPWYECKOE OTBEpPCTME OMaMeTpoM B Tpu pasa

Gonblue TOJLMHBLI MOKPBITUS, HO He MeHee 6 MM. MeTann TpyGbl He JofkeH GbiTb nMepdoprpoBaH. MMoBEpPXHOCTb
MeTarnna B 0TBEpPCTUM 0BGEe3KMPUBAIOT CIUPTOM.

Topubl Tpy6b! (pucyHku J1.1 1 J1.2) repmMeTV3VpytOT TOKOHEMPOBOASALLMM repMETUKOM Tak, YTOObl SMEKTPONUT He

NPOHUKAN K BHYTPEHHEN He3alLMLEeHHON NOBEPXHOCTH TPyObl. [NpeaBapuTenbHO K KOHLY Kaxaow TpyObl NpuKpennsioT
NPOBOA ANS ANEKTPUYECKOro KOHTakTa ¢ obpasLom.

4
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1 - eMKOCTb; 2 - UCMbITYEeMbI 0bpaseL; 3 - aNeKTPONUT; 4 - MarHUeBbI aHoA; 5 - BONbTMETP; 6 - 3NeKTpoa CpaBHEHUs

PMOyHOK J1.1 - Cxema npoBegeHus UcnbiTaHnst C NPUMEHEHMEM MarHMEBOro aHoAa
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1 - eMKOCTb; 2 - UCNbITYEMBIN 0bpa3sel; 3 - aNeKTponuT; 4 - UHEPTHLIN aHOA; 5 1 8 - BONbTMETPbI; 6 - 3TanoHHoe
COMpPOTUBIIEHNE; 7 - peocTaT; 9 - aNeKTpoa CpaBHEHUsI

PucyHok J1.2 - Cxema npoeeaneHnd ncnbitTaHna ¢ npuMmeHeHnem MHepPTHOro aHoaa

Tpu ucnbiTyembix o6pasua Tpy6 2 NOMeLLaT BEpPTUKamnbHO, CUMMETPUYHO LIEHTPY, B MMOCKOLOHHY eMKocTb 1 ¢



anekTponuToM 3. B LleHTpe eMKOCTM pasMeLLaroT aHoA 4.

. 2
Mnowagb NnoBepxHOCTU o6pasua NOKPbITUA, HaxogdAlWwenca B KOHTaKTe C JJIeKTPOJINTOM, - HEe MeHee 358 cm ™,

paccTosiHue Mexay obpasuamu u aHodoM - He meHee 38 MM. Mpu 3ToM 06pasel;, MOBPEXAEHHON CTOPOHON 06pallatoT B
CTOPOHY aHoAa.

[na npoBegeHns MCNbITaHWN COBMPAIOT BMEKTPUYECKYI0 CXEMY B COOTBETCTBUWM C PUCYHKOM J1.1 npu nprMeHeHun
MarHueBoro aHoga v J1.2 - npy npUMeHeHnN MHEPTHOTO aHoAa.

Mpn npuvmeHeHWM marHueBoro aHoga: obpasel, C MOMOLLbI MPOBOAOB COEAMHSIIOT C MarHMEeBbIM aHOOOM, Kak
nokasaHo Ha pucyHke J1.1, n yctaHaBnmBaloT Ha HEM NoTeHuuan B npegenax ot MmuHyc 1,45 oo muHyc 1,55 B no meaHo-
cynbaTHOMY 3NeKTpoAy CpaBHeHWs 9, 4TO cooTBeTCTBYeT npubnuamtensHo MuHyc 1,4 B no xnopcepebpsiHomy
3aneKTpoay CpaBHeHus. M3amepeHve ycTaHOBMBLUErocs MnoTeHUuana Ha obpasue MpoBOAAT C MOMOLLBK 3neKkTpoga
CpaBHEHMS 1 BbICOKOOMHOrO BOfbTMETPa NOCTOSIHHOrO Toka 5.

MpW “CNbITaHUM C UHEPTHBIM aHOAOM COBMPAlOT CXeMy B COOTBETCTBUM C pucyHkoM J1.2. Obpasew 2 nofknovaroT K
oTpuUaTenbHOMY MOMIOCY WCTOYHMKA ToKa. WHepTHbIM aHod 4 CcoeauHsIioT MocnefoBaTenbHO C  3TanoOHHBIM
conpotuBneHveMm 6 (1 Om), peoctaToM 7 W MOMOXMUTEMbHLIM MOMIOCOM UCTOYHMKA Toka. BombTmeTp 5 mogkntovarot
napannenbHO 3TanoHHOMY COMPOTUBIIEHMIO 6. YNpaBnss peoctaTtoM 7 yCTaHaBnMBalOT MO Moka3aHUsiM BonbTMeTpa 8
noteHuman Ha obpasue muHyc (1,5+0,05) B, 3atem BonbTMeTp 5 OTKMIOYAOT U DUKCMPYIOT BPEMS HaYana ucnblTaHWn.

J1.4 NpoBegeHue namepeHun

J1.4.1 O6pasubl BbiAEPXKMBAIOT B PACTBOPE 3MEKTPONMUTa Nof AENCTBMEM HaNOXEHHOro KaTogHoro Toka B TedeHue 30
AHen npu temnepatype ot 18 °C go 22 °C wnu npu noBbllWEHHOW Temnepatype, Hanpumep npu 40 °C, 60 °C. Bbibop
MOBbILLEHHON TemnepaTypbl CMbITaHUIA ONpeaenseTcss MakcMmarnbHOM TeMnepaTypon aKCnnyatauum NokpbITUS.

McnblTaHua npy  MOBLILLEHHOW TeMmnepaTtype MpOBOAAT MNyTeM MOAOrPeBaHUst WUCMbITAaTENbHOW SYErKM Ha
3MeKTponnuTKe 1 nogdepxaHus Tpebyemon TemnepaTypbl. YPOBEHb 3MEeKTPOnUTa Npy 3TOM KOHTPOMNMPYIOT He pexe
O[HOTO pas3a B CYTKMU.

J1.4.2 Tlepuoguyeckn yepes kaxable 7 [OHEW MPOBOAAT 3aMeHy pacTBopa anekTtponuTa. [Ansg atoro nogady
HanpspkeHMs Ha obpasubl NpekpaluatoT, ANeKTPOnMT BbINMBAKT, eMKOCTb M 06pasubl NPOMbIBAOT AUCTUNNMPOBaHHOWN
BOJOW, 3anuBas ee 2-3 pasa v B30anTbiBas. 3aTeM 3anvMBaoT CBEXUI SNEKTPONNT.

J1.4.3 Tlo OKOHYaHUK UChbITaHWU o6pa3eu, C NOKpbITUEM OEMOHTUPYIOT, NPOMbIBAKOT BOJOW U BbITUPAKOT BETOLULIO.
Mnowagb oTcnomsLLerocs y4acTKa NOKPbITUA OrofiAT, OCTOPOXKHO nogaeBad 1 cpe3ad NOoKPbITUE CKanbnenem.

J1.4.4 [Ins >keCTKUX MOKPbITUIA TonwmMHoW Gonee 1,2 MM JonyckaeTcs HarpeBaHWe MOKPbLITUSA Bbille TemnepaTtypbl
pasMAr4yeHus ¢ nocneayLwmmM nonHbIM yaaneHneM nokpbITua ¢ MeTanna. 3a nnowaab oTcnavBaHusi MOKpPbITUS B 3TOM
cny4ae NpYHUMAIT MoLaib, OrPaHUYEHHYI0 KOHTYPOM M3MEHEHMS LiBETA MeTanmna ¢ ceporo Ha 6onee TEMHbIN.

J1.5 O6paboTka pe3ynbTaToB U3MEPEHUN

Mnowanb oTcrnamBaHus NepeBoAsAT Ha KamnbKy, 3aTeM BbIMWCISIOT MeTOAOM B3BeluvBaHus. [N 3Toro nepeHocaTt
KanbKy yKasaHHOW MMoLiaam Ha nioTHylo Gymary ¢ W3BECTHON Maccoi eavHuULbl nrowwaau. Mowaas oTcnameaHns &

2
cM ™, BBIYUCTISIIOT MO hopMyrie
S = (n.1)

roe ¥ - macca 6ymarm nnowanbto, paBHOIZ nnowangn otcnamBaHug, I,

2 .
B - macca 1 cm™ Oymaru (onpefensioT Kak cpeaHeapudMeTnyeckoe 3HadveHne macc 10 obpasuoBs, Kakabii
2 2
nnowagbio 1 cM ™, Bblpe3aHHbIX MO AnaroHanu nucta ymaru), r/ cm
3a 3HayeHue nMnowagu  OTCNavBaHWs  [AHHOTO  MOKPbITUS  MpU  KaTOAHOW  Monsipu3auun  npuHMMatoT
cpenHeapuMeTUYECKOE 3HAYEHNE Pe3yNbTaTOB U3MEPEHUI HA Tpex obpasLax UCMbITYEMOro NOKPLITUS, BblYMCSIEMOE

¢ ToYHocTblo Ao 0,5 cm.

J1.6 OchopmneHune pe3ynbTaTtoB U3MepPEHUm



PesynbTaTbl M3MepeHuin 3aHOCAT B NPOTOKoN no copme J1.1

®dopwma J1.1
MpoTokon
onpepeneHus Nrowaan otcnanBaHusi NOKPbLITUA NPY NoNsApu3aLm KaTogHbIM TOKOM
KOHCTPYKLMSA 1 TVN 3aLLMTHBIX MOKPbITUIA
dopma o6pasuoB
AHOA
[drnameTp HAHOCUMOrO MOBPEXAEHNS B NMOKPLITUX, MM
PaspelueHHas npegenbHas nnowanbs oTcnanBaHus:
R 2
npv TemnepaTtype C cMm
2
°C c™m
PesynbTaThl uamepeHuin:

[Oata | Homep napTum, y4acTtok Homep Temnepatypa MpogomknTensHOCTb Mnowaap

ncnbl- Tpybonposoaa n3MmepeHus | ncnbitanus, °C | BbIOEPXKKM B ANEKTPONnUTe, | OTCrnavBaHus,

TaHun cyT a

cm
1 2 3 4 5 6
CpepHsia nnoLlanb oTcnavBaHus
Mrowaab oTcnaMBaHmnsi Npu KAaTOAHOW Nonsipyu3aumm napTum obpasLoBs
COOTBETCTBYET, HE COOTBETCTBYET TpEBYEMOMY 3HAUYEHMIO
[omKkHOCTb NyL, NPOBOAMBLLMX U3MEPEHUE noanuce pacLundpoBka nognmcu

[ata

Mpunoxenve M
(cnpaBoyHoe)

Onpep.eneHMe nepexoaHoro 3yieKTpun4eckoro conpotuBrieHnAa N3onAUMOHHOIo NOKPbITUA

MeToqd npepHasHaveH Ans NPOBEAEHVS TUMOBbLIX MCMLITAHUA WAWM OLEHKW 3alMUTHOM CMOCOBHOCTM MOKPbLITUS Ha
HOBbIX TPyDaXx, a Takke Ha YNOXeHHbIX B IPYHT TpybonpoBogdax (B MecTax wypdoBaHus) npy TemnepaType cBbiwe 0 °C.

M.1 CpeactBa KOHTpONS U BcnoMoraTesibHble YCTPOMCTBA



TepaommeTp TunoB E6-14, E6-13A no NOCT 22261 ¢ gvana3oHOM M3MEPEHMIN OT 1-10'4 no 1-1014 Om wunu
MerommeTp.

OnekTpoa-6aHAax M3 OLMHKOBAHHOIO CTamnbHOro nucta TonwmHon 0,5 MM, wupuron 0,4 M, AnvHOM Fi paBHON
' +0,1, roe L) - anameTp TpyObl, M.

MonoTeHue u3 xnonyatobymaxkHol TKaHN pa3aMepoM He MeHee pa3mepa anekTpoaa-baHgaxa.
Hatpuin cepHokmcnbin (Na 2SO 4) no FOCT 4166, 3%-HbiIi pacTBop.

HedekTockon nckposor Tuna KpoHa 1p unu gpyron ¢ aHanorMyHbiM1 napaMmeTpamu.

TonwmHomep nbOoro TMna ¢ NOrpeLlHOCTbI0 n3MepeHns: 50 MkM - Ans NoKpbITUA TonwmHon Ao 1,0 mm; 100 Mkm -
AN NOKPLITUIA TonwuHom 6onee 1,0 Mm.

MpoBoaa coeanHuTeneHble no FOCT 6323 unu aHanorMyHbIE.

MCTOYHMK MOCTOSIHHOTO TOKa - cuctema anektpudeckux 6Gatapen no FOCT 2583 wnm aHanoruyHble ¢ obLwum
HanpsbkeHnem He meHee 30 B.

BonbTmeTp BbICOKOOMHbIN Tvna 3B-2234 no FOCT 8711.
MwunnnamnepmeTpbl no FOCT 8711.
Pesnctop (peoctaT) ntoboro tuna.

M.2 O6pa3ubl AnsA ucnbiTaHUM

M.2.1 B kauecTBe 0GpasLoB Ans WUCMbITaHW UCMONb3YT 06pasLbl, OTpesaHHble OT TPYObl, UM HEeNoCPEACTBEHHO
TPYOGbl, YNOXEHHbIE B TPYHT.

M.2.2 KonuyecTBo napannenbHbix 06pa3uoB Ans 3afaHHbIX YCIOBUA UCTbITAHUA - HE MEHEE TPeX.

TonwmHa 1 gnanekTpuyeckas CnroLHOCTb 06pasLoB AOIMKHBI COOTBETCTBOBAThL TpebosaHuam HI Ha ucneityemoe
nokpbiTve. Obpasubl ¢ AedekTaMmm NOKPbITUS K UCMbITAHUAM HE LOMYCKatoTCS.

M.2.3 Konu4yecTBo ncCnbITyeMbIX Y4acTKOB Ha TpybonpoBoae onpenensieT KonmyecTso LWypgoB.
M.3 MpoBeaeHue ucnbiTaHUM

M.3.1 MNepexogHoe aneKkTpuyeckoe CONPOTUBIIEHWE NOKPbLITUA (PUCYHOK M.1) Ha HOBLIX Tpybax U3MepsalT MeToaoM
"MOKPOro KOHTakTa" C NpUMMEHeHWeM TepaoMMETPOB WM MeroMmeTpoB. Ha noBepXHOCTb MOKPbITUS TPyObl (Mnu
obpasua, oTpe3aHHOro ot Tpybbl) MO NEpPUMETPY HaknaAbiBalT TKAaHEBOE MOnoTeHue, CMOoYeHHoe 3%-HbiM PacTBOPOM
CEPHOKMCIOro HaTpus, 3aTeEM Ha NOMOTEHLE HaKNaAblBAT METaNIMYeckuin anekTpon-6aHgax wmpuHon He meHee 0,4 m
W NNOTHO CTAMMBaIOT ero 6ontamMu unum pe3avHOBbIMK NeHTamu. [ns UCKNIOYEHNS BNMSHUS NMOBEPXHOCTHOWM YTEYKN TOKa
yepes 3arpsA3HeHHYI0 UNu YBMaXHEHHY MOBEPXHOCTb M3OMSALMOHHOIO MOKPbLITUS OOMNOMHUTENBbHO NO 06e CTOPOHBI
HaknagplBaloT ABa 3KpaHMpYOLMX anekTpoda-baHgaxa wmprHon He meHee 0,05 M, Tak 4TOObI OHWM HE KOHTaKTMpOBanu
C FPYHTOM.

CP P |

.... ] KT X
N N N N N NN

1 - cTeHKa TpyGbl; 2 - KOHTAKT € TPYGOI; 3 - IKPAHUPYHOLLIME KOMbLIEBLIE IMEKTPOAbI-GaHAaXM; 4 - KONbLEBOW 3NeKTPoa-



OaHpax; 5 - TkKaHeBOe NonoTeHUE; 6 - N30MALNOHHOE NOKpbITNE pr6bl; 7 - TepaoMMeTp UM MeroMmmMmeTp C Knemmamm 3,
no

PucyHok M.1 - Cxema namepeHnsi NepexogHoro af1eKTpUYeCckoro ConpoTUBIIEHNST N3OMSILMOHHOIO MNOKPLITUSA Ha Tpybax
MeTOAOM "MOKPOro KoHTakTa"

[Ona n3mepeHuss nogknovarnT knemmy J1 (nvHus) TepaommeTpa Kk anektpoay-6aHgaxy 4, knemmy 3 (3emns) - K
MeTanny Tpyobl 1, knemmy O (3KpaH) - K 3KpaHUPYOLLMM KONbLEBLIM aNekTpodam-6aHaaxam 3.

M.3.2 Mpun n3mepeHnn NepexofHoOro SreKTPUYECKOro CONPOTUBIEHUS NMOKPLITUS Ha 3KCMyaTUPYHOLMXCS NOA3EMHbIX
TpybonpoBoaax B mecTax LypdoBaHus (pUcyHok M.2) Ha NOBEPXHOCTb MOKPbITUSA TpybonpoBoaa, O4MLLIEHHYHO OT FrpyHTa
He MeHee 4eM Ha 0,8 M no ero gnvHe, NO NEPUMETPY HaKkNaAblBalOT TKAHEBOE MOSNOTEHLE, CMOYeHHOEe 3%-HbIM
pacTBOPOM CEPHOKMCIIONO HATpUs, Ha NONOTEHLE HaknaabiBalT MeTannnMyecknii aNekTpoa-baHaax LWMPUHOW He MeHee
0,4 M 1 NNOTHO CTArMBAlOT ero 6onTaMmy UNU Pe3nHOBLIMU NeHTaMu. [na UCKMYEHUS BIIUAHUS MOBEPXHOCTHOW YTEYKU
TOKa Yepes 3arpA3HeHHY UNU yBAaXHEHHY NOBEPXHOCTb U30MALNOHHOIO MOKPbLITUS AOMONHUTENBHO NO 06€ CTOPOHbI
HaKnaablBalOT ABa 3KPaHUPYOLWUX anekTpoga-6aHgaxa wmpuHo He meHee 0,05 M, Tak YTOObl OHU HE KOHTaKTMpoBanm
C rPyHTOM.
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1 - KOHTaKT ¢ Tpybon; 2 - 3kpaHMpYyoLLMe KoMbLEBble 3MeKTpoAbl-6aHaaxu; 3 - KonbLEeBon anekTpoa-6aHaax; 4 -
TKaHeBOe NoroTeHue; 5 - N30MALMOHHOE NOKpbITUE TPYObI; 6 - CTeHka TPyObI; E - NICTOYHUK NOCTOSAHHOTO TOKa; R -
NOTEHUMOMETP; V - BbICOKOOMHbIN BOIbTMETP; MA - MunnMamMnepmeTp
PucyHok M.2 - Cxema namepeHusi nepexogHoOro 311eKTPUYECKOro ConpoTUBAEHNS N30NSLMOHHOIO MOKPbLITUS
MEeTOZOM "MOKPOro KOHTakTa" Ha yNoXeHHbIX B FPYHT TpybonpoBoaax (B Lwypdax)

PesuncTopom yctaHaBnuBatoT paboyee HanpsikeHne 30 B u cHMMatoT nokasaHusi amnepmMeTpa v BofbTMETpa.

[onyckaeTca un3MepATb NEepexofHoe 3MeKTPUYecKoe COMPOTUBIIEHME TMOKPbITUSE Ha  YINOXEHHbIX B TPYHT
TpybonpoBogax MerommeTpoMm, Hanpumep Mapku M 1101, npy 3TOM M3MepeHMs NPOBOAST, Kak yKadaHo Ha pucyHke M.1.

Ecnu HeT HeobxoamMMoCTH noBpexaaTb NOKPbITUE (HanpuMep, ANS U3MEpPEeHUs aaresun), KnemMmmy 3 3amblkaloT He Ha
OrONEHHbIN y4acToK TPyObl, @ Ha CTanbHOW WTbIPb, BOUTBLIN B IPYHT psiAOM C TPyGONpoBoaoOM.

M.4 O6paboTka pe3ynbTaToB UCMbITAaHUN

2
M.4.1 TNepexoaHoe anNeKTpPUYECKoe COMPOTMBEHUE U3ONALMOHHOIO MOKPbLITUS Ha HOBBLIX Tpybax Rmpl, Oomm™,

BbIUMCIISIIOT NO hopmyne

Ruppt = F157, M.1)

roe R]_ - NOKa3aHnA TepaoMMeTpa Unm merommMmeTpa, Owm;



Sl - nnowanb sneKTpona-6aHna>Ka, MMEeRLEro KOHTaKT C U30NAUMOHHbIM MOKPbITUEM, M

2
M.4.2 TepexofHOe 3MneKTPUYECKOe COMPOTUBIIEHUE MOKPLITUS Rmpg, OM'M™, Ha VYNOXEHHbIX B TPYHT

TpyGonpoBoAax BLIYMCIAT Mo hopmyrne

_ Viop2
R
moKp

(M.2)

roe mep - NafieHVe HanpspkeHns mexay TpybonpoBodoM M GaHaaXoMm (Mo NnokasaHuaM BoSibTMeTpa), B;
fm:qu - cuna Toka B uenu, A;

Sz - nnowangb 3neKTpo,qa-6aH,qa>Ka, nMerulero KOHTakT ¢ U3ONAUMOHHbBIM NOKPbITUEM pr6onposop,a, M

[MoKpbITME CYMTAlOT BbIOEPXKaBLUMM MUCMbITAHUA, €Cnn NepexogHoe aNeKTpuyeckoe COMnpoTUMBIIEHWE COOTBETCTBYET
YKa3aHHOMY B Tabnuue 7 HacTosLero CTaHOapTa.

M.5 OchopmneHure pe3ynbTaToB UCNbITAHUN
M.5.1 PesynbTathl UCNbITaHU ANS HOBLIX TPYO 0OOPMASIOT B BUAE NPOTOKONA, B KOTOPOM YKa3bIBaloT:
- HAaMMeHOBaHVe NPeanpPUATUA-U3rOTOBUTENSA U ero agpec;
- HoMep napTum Tpyb C NOKPbITMEM;
- AaTy uU3rotosneHns Tpyb ¢ NokpbITUEM;
- pesynbTaThl ONpefeneHns CpeaHero 3Ha4eHNs NepexofHOro ANeKTPUYECKOro CoNpPOTUBAEHUS MOKPbITUS;
- AOIMKHOCTb, (haMunuio, NOANUCh NnLa, MPOBOAMBLLENO UCTMbITAHUS;

- party ncnblTaHUi.

M.5.2 PesynbTaTbl M3MepeHW MEePeXO[HOro 3MeKTPUYECKOro COMPOTMBMAEHUS MOKPbITUA Ha YMOXEHHbIX B TPYHT
Tpybonposoaax 3aHOCAT B NpoTokon rno hopme M.1.

®dopma M.1

HavMeHOBaHWe opraHv3aumm
MpoTokon

onpeaeneHUs NepexoaHoro 3NeKTPUYEeCKoro ConpoTUBIEHUS NOKPbITUIA METOAOM "MOKPOIro KOHTakTa" Ha
YNOXEHHbIX B FPYHT Tpy6onpoBoaax

HanmeHoBaHne pr60nposop,a, €ro NPoTAXEeHHOCTb

YyacTtok TpybonpoBoga (Homep wypda)

Tun 1 KOHCTPYKUMSA 3aLLMTHOIO NMOKPbLITUA

Oata | Homep | Ouametp MapeHune Cuna Toka B Mnowanb anektpoaa- 3HauyeHune
wypdga | TpyObl, M HanpskeHus (no ] bGaHgaxa, NnepexofHoro
uenm Lynpp A
nokasaHusam KOHTaKTMPYHOLLIErO C 3NEeKTPUYECKOro
BOJIbTMETPA) . a COMPOTUBIEHNS
r Tpy6Oi 37, M z
mxp> B MOKPLITUA L,




Om-m

MepexofHoe anekTpuYeckoe ConpoTMBIIEHME NOKPLITUS TpyGonpoBoaa

COOTBETCTBYET, HE COOTBETCTBYET
TpebyemoMmy 3HaYeHHO

OOJDKHOCTb Nny, NpoBOANBLUNX U3SMEepeHUs Nn4YHasa noanncb pacu.lmpposka noanucu

MpunoxeHue H
(cnpaBo4HoE)

On pegeneHue conpoTuBneHnsa BaaBiiMuBaHUIO

MeTog npegHasHadeH ONs NpoOBeAEHUS UCMbITaHUSA MOMMMMEPHbLIX MaTepuarnoB M MOKPbITUA Ha WX OCHOBE MO
nokasaTesiio cConpoTuBieHna BoaBrinBaHNIO U YCTAaHOBIIEHNA COOTBETCTBUA UX Tpe6OBaHMF|M HacToAwero craHgapTa.

CylHoCTb MeToAa 3akmyaeTcs B OnpedeneHuy COMPOTUMBMEHWS MPECCOBAHHOrO MaTepuana Wnm MoKpbITUS
2
BAaBNVBaHUto (MeHeTpauun) npu Harpyske 10 H/mm
H.1 O6pa3subl ANA ucnbiTaHUA
O6pasuamy Ana ucnbiTaHUiA ABNSATCA NNacTUHbl NpeccoBaHHoro matepuana no FOCT 16336 pasmepom 150x150
MM, TOMNWMWHON HE MeHee 2 MM unu obpasubl NoKpbITMA (cBugetenu) no HO Ha 3TW NOKPLITUS C rNagkoW POBHOW
NMOBEPXHOCTbLIO 6e3 B3AYTUI, CKOMNOB, TPELUWNH, PAKOBUH 1 ApYrnX AedeKTOB.
H.2 CpeacTtBa KOHTPONA U BCoMoraTesibHble YCTPOMUCTBA

TonumHomMep U3onaLmm

OnekTpoLkad cywunbHbln nadopatopHeii Tna CHOIM 3, 5.3, 5.3, 5/3M unu Apyroi aHanorMyHbln C TOYHOCTbLIO
perynmpoBaHusa Temnepatypbl +2 °C (Mnv BOAHbLIN TepMocTaT C TEPMOPErynsaTopoMm).

TepmomeTp meTeoponormyeckuin no FOCT 112.

CrepxeHb meTannuyeckuin anameTpom (1,8+0,1) mm o6wen maccon (250+20) r.
[ononHuTenbHbIN rpy3 maccon (2250+50) r.

MHaukatop yacosoro tuna N410M[ no HA ¢ ueHon genexms 0,01.

Yacbl MexaHu4eckue.

MeTannuyeckasi noanoxka pasmepoM 150x150 MM (pas3mepbl XeCTKO He HOPMUPYKOTCS) UM obpasew, NOKPbITUS Ha
CTanbHOW NOAMOXKE.

JlnuHeinka nameputenbHaa metannuyeckas no FOCT 427.
H.3 MoaroToBKa K UCNbITaHUIO
H.3.1 O6pa3sLbl UCNbITEIBAOT HE paHee YeM Yepe3 16 4 nocne NpeccoBaHNs UM HAHECEHUS MOKPbITUS.

H.3.2 YcTaHaBnuBatoT nepekntoyaTenb anekTpoLukada B NONoXeHne, COOTBETCTBYIOLLEE TeMMepaType ucnbitaHus 20
°Cunn 40 °C.



H.3.3 YcTtaHaBnuBaiT obpasel, Ha MeTannmMyeckylo NoaSioXKy M BblaepXuBakT npu Temnepatype (2012) °C wnum
(40+£2) °C B Te4eHne He MmeHee 60 MUH.

H.4 NMpoBeneHune ucnbiTaHUN

H.4.1 Ha ucnbityembin 0bpasel, ycTaHaBnNvMBalT CTEPXKEHb M Yepe3 5 C Ha MHAMKAToOpe yCTaHaBnuMBalT Hynesoe
3HayeHue, nocne vero obaensaT rpy3 maccom 2250 r.

H.4.2 Yepes 24 4 cHUMAIOT CO LWKanbl MHAMKATOPA NnokasaHus rnybuHbl BAaBNMBaHUS ¢ TOYHOCTbLIO 4o 0,01 mMm.
H.4.3 VcnbiTaHns BLIMOMNHSAIOT B TPEX TOYKax obpasua, pacctosgHue Mexay KOTopbiMy He MeHee 30 MM.

H.5 ObpaboTka pe3ynbTaTOB UCMbITAaHUN

H.5.1 3HaveHve conpoTMBNeHNs BAABMMBaHNIO E:p, MM, ANs Kaxgoro obpasua BbluMCASOT No hopmyne

1 n
Fop = ;ZP . (H.1)
1=1

roe LE; - 3Ha4YeHne conpoTuBIieHNA BOaBnnMBaHUIO ANA i-n TOYKU, MM;

H - KONM4YecTBO UCMbITAHHbIX TOYEK.

H.5.2 ConpoTtusneHve BAaBnMBaHMIO OLIEHVBAIOT KakK YA0BNETBOPUTENBHOE, eCnun
E,’:P iF, (H.2)

roe PH - HOpMUPYEeMOe 3Ha4YeHne CONPOTUBIEHNS BAABIMBAHMIO N0 HACTOALLEMY CTaHAapTYy.

H.5.3 Ecrmn P,':p > PH , MCMbITAHMS MPOBOAAT Ha YABOEHHOM KonuvecTBe obpasuoB. PesynbTaTbl MOBTOPHbLIX
UCMbITAHUIA CYNTAIOT OKOHYaTENbHbLIMU.

H.6 OchopmneHue pe3ynbLTaToB UCNbLITAHUN

PesynbTaThl MCNbITAHW 0POPMIISIOT NPOTOKONOM, B KOTOPOM YKa3bIBaloT:

- MapKy maTepuana n Homep napTuu;

- COMPOTUBIIEHNE BAABNVBAHNIO, MM;

- d)aMVIJ'IVIIO, nM4, OT4EeCTBO, NOANUCHL N OOIMKHOCTb KL, NPOBOAMBLLUNX UCNbITAHUA;

- AaTty npoBefeHna UCnbITaHUA.

MpunoxeHue I
(cnpaBo4HoE)

MoKpbITUA ANA 3aWKMTbl OT HAPYXXHOW KOPpPO3un TpyobonpoBoAOB TENMOBbIX CeTen 1
ycnoBusi UX NpoKnaaku

1.1 XapakTep1CTUKN NOKPLITUIA 1 YCIOBUS UX HAHECEHUSI NpuBeAeHbl B Tabnuue I1.1.

Tabnuua M.1

| Yonoeusi | KoHcTpykums (cTpykTypa) | TonwmHa nokpbitus, MM |  Crnoco6 | Bua Tenmon- | Makcu-




HaHeceHus 3aLUUTHOIO MOKPbLITUA NpoKnagku 30M1A9uun MarbHO
NOKPbITUS Tennonposoaa ponycTtumasi
Temnepa-
Typa
TennoHo-
cutens, °C
basoBble |CunukaTHo-aManesoe (nBa|0,5 - gnsa Tpy6 guameTpom [[NoasemHeln B |Bee BUAbI 300
cnost amManu mapkn 155T nnm|go 159 mm BKMoY.; KaHanax 1| TennoBon
Mapkn MK-5, onnaeneHHon OeckaHanbHbIA |U30MALUN
npu Temnepatype cebiwe 800 0,6 - ansa Tpyd AnaMeTpom
°C) cB. 159 Mm
Antomokepamuyeckoe  (OAWH He menee 0,25 To xe Bce BUAbI 300
CMNON MOKPbITUS MNNa3MeHHOro Tennosomn
HaHeceHus n3 cmecu nsonauum, PH
NMOPOLLKOBOro antoMuHUs BOAHOM
Mapku MA-4 (85%) wm BbITSKKM
UNbMEHWUTOBOIO KOHLIEHTpaTa KOTOpOW oT
(15%) 2,5p0010,5
Ha ocHoBe He menee 0,25 " Bce BUAbI 150
MeTannm3aumoHHoOro Tennosomn
antoMuHUS c NpPOMNUTKON nsonsumm, pH
KpEeMHUINOopraHN4eCcKumMu BOAHOMN
Kpackamu (oBa cnos BbITSKKM
arnvoMnHUS, OOVH crnon KOoTOpOoW oT
Kpacku) 4.5 n009,5
OpraHocunukatHoe MapKu He menee 0,25 MoasemHbin B |Bce BUAbI 180
0OC-51-03 (c KaHanax Tennosomn
TepMmoobpaboTtkon npu 200 n30nAummn
OC)
TpaccoBble | OpraHocunmMkaTHoe Mapku He menee 0,45 MNopsemHbin B |Bce BUAbI 150
0OC-51-03 c oTBepanTenem* KaHanax Tennoson
n3onsaumm
dnokcugHoe  (Tpu  cros He menee 0,1 To xe Bce Bugbl 150
aMnokcMaHon amanu mapku Orl- nogBecHomn
969)* Tennosoun
n3onsaumm
KpemHuimnopraHmyeckoe He menee 0,25 " To xe 150
(Tpn cnos
KpeMHUINopraHn4eckomn
Kpacku)*

* [MpyMeHSAT Npy PEMOHTE TENSIONPOBOAOB, a TakkKe NS U30MSLMU CTbIKOB U MECT NPUCOeLUHEHUN.

Mpunoxenwve P
(cnpaBoyHoE)

VlsmepeHMe nonaApmn3aunoHHbIX NOTeHUuunanoB npu 3ﬂeKTpOXVIMVI‘-IeCKOI7I 3awuTte

P.1 MeToa namepeHuni Nnonspm3aunMoHHbIX NOTeHLMaNoB Ha NOA3eMHbIX CTaNbHbIX pr60npoaop,ax

P.1.1 [NonapusaunoHHble noTeHuuanbl E Ha NoA3eMHbIX CTallbHbIX pr60nposonax N3Mep4arT C NOMOLLbH aT4YNKOB

noTeHunana Ha cneyunanbHO O60py,EI.OBaHHbIX CTaUuMOHapPHbIX KOHTPOJIbHO-U3MEPUTENbHbIX MYHKTaX ABYMA MeTo4aMu:




meTog 1 - Mpy MOMOLLUM CTaLMOHAPHOMO MeOHO-CyNbgaTHOrO JMekTpoda CpaBHEHWsI ANUTENbHOTo OEUCTBUSI U
AaTyvKa nonsprsaumMoHHOro noTeHuuana (pucyHok P.1);

MeTO4 2 - MpY NMOMOLLM AaTynka Nondapu3aumMoHHOro NoTeHumnana M nepeHocHoro MeAHo-cynbgaTHOro anekTpoaa
CpaBHEHUA.

B

1 - Tpy60onpoBogA; 2 - KOHTPOMbHbIE NPOBOAHMKM; 3 - MPUBOP CO BCTPOEHHBIM NpepbiBaTeNieM Toka nonspusaummn gatyivka
¢ knemmamu: C - A4nsa noaknoyeHusi coopyxenus (Tpybonposoga), N.3 - anektpoga cpaBHeHust, B.O - gaTtunka
noTeHumana; 4 - ctTaunoHapHbI Me4HO-CynbMaTHbI SNEKTPoS CpaBHeHus; 5 - 4aTyvK noTeHumana

PucyHok P.1 - Cxema n3mepeHnd nonAapm3aumnoHHOro noTeHumana Ha CtayMoHapHbIX KOHTPOJ1bHO-U3MEPUTESTbHbIX
MyHKTax

P.1.2 O6pasuamun ons n3mMepeHuin ABMSATCA yd4acTku TpyOonpoBOAOB, pacrnofioXeHHble B 30He OEeWCTBUS CPeAcTB
ANEKTPOXUMNYECKON 3aLLMUTI.

P.1.3 CpepcTtBa KOHTpOISi U BCOMoraTesibHble yCTPOMCTBA
Mpubopsbl Ana nsmepeHnii notTeHumana nboro Tuna co BCTPOEHHbIM NpepbiBaTeNeM Toka nonapusauum gaTyuka.
3neKTpopn cpaBHEHNs1 MeQHO-CyNbdaTHbIN ANUTENBbHOrO AeNCTBUS CTaLMOHAPHbIN C 4aTYMKOM NOoTeHumMana.
OneKkTpoa CpaBHEHUS MEPEHOCHON MeLHO-CYbMdaTHbLIN.

Tpyba acbouemeHTHasa avameTpom oT 100 go 120 MM AnNst yCTaHOBKM NMEPEHOCHOT0 MeAHO-CynbdhaTHOro anekTpoaa
CpaBHEHMS.

[aTtynk noTeHumnana B BUAEe CTanbHOM NIAcTUHbI pa3mepom 25x25 MM, N30SIMPOBAHHOM C O4HOM CTOPOHbI MaCTUKOW.
[atyMk KpenaT Ha Kopryce CTauMoHapHOro MeOHO-Cynb@aTHOro anekTpoda cpaBHeHus (pucyHok P.1) unn Ha
acbouemeHTHoM Tpybe.

O6opynoBaHue cTauvoHapHbIX KOHTPOIbHO-M3MEPUTENbHbBIX MYHKTOB:

- ONs NpOBEAEHNA N3MepeHnii No Metoay 1 cTauMoHapHbI MeLHO-CynbdaTHbIN 3MEeKTPOL CpaBHEHUSA ANUTENbHOIO
[OeNcTBMA C AaTYMKOM MOTEHUMarna ycTaHaBnmBalT Tak, YTobbl AHO Kopnyca MeaHO-CyrnbgaTHOro anekTpoaa CpaBHEHWS
W JaT4uk HaxoOWnvcb Ha YpPOBHE HWkHelN obpasytowen TpybonpoBoga u Ha pacctosHum 100 mm OT ero GokoBoWA
noBepxHocTu. [nockocTb AaTymka pacnonaratoT nepneHanKynspHo K ocu Tpybonposoaa. Ecnv TpybonpoBoa nponoxeH
BbILLE YPOBHS MPOMEP3aHUs rpyHTa, TO MeAHO-CynbMaTHbIA 3MeKTPo4 CPaBHEHUS yCTaHaBNMBaloT Tak, YToObl AHO ero
Koprnyca Haxogunocb Ha pacctosHum ot 100 go 150 MM Hwke MakcumanbHOW rnybuHbl NPOMep3aHus rpyHTa.
[MpoBogHWKkN OT TPyObl, MeAHO-CyNb(AaTHOrO ANeKTpoAa CpaBHEHUSA U AaTyvka NMOACOEAMHSAT K knemMmam (BblBogam



NPOBOOHWKOB), KaK yka3aHo Ha pucyHke P.1.

Mpn  mncnonb3oBaHun anl60pa CO BCTpPOEHHbIM nNpepbiBaTesieM TOKa nondpusaunn pOartdmka npoBOAHUKU
NPUCOEAMHSIOT B COOTBETCTBUM C MHCTPYKLUMEN NO SKCnyaTaumm anl6opa;

- AnA npoBefeHVs U3MepeHu no meTody 2 acbouemeHTHyo TpyOy C 3akpenneHHblM Ha Hel AaT4yuMkoM
yCTaHaBNMUBaIOT TaK, YTOObI HWKHUI KOHeL, TPYyDObl M AaTUYMK HAXOAUNNCH Ha YPOBHE HbKHEN obpasytoLlent Tpybonposoaa
Ha pacctosHun 100 MM oT ero 6okoBoW MOBepXHOCTWU. [NOCKOCTbL AaTyMka pacnonaralT NepneHauKynspHO K ocu
Tpybonposoaa. [MpoBoaHWKN OT TPYObl 1 AaT4MKa NOACOEANHSAIOT K KneMMam (BbIBOAaM NMPOBOAHMKOB).

P.1.4 NMoarotoBkKa K U3AMepeHUsiM

P.1.4.1 Meton 1

MoaknioyaloT NPoOBOAHUKM OT TPyObl, MeOHO-CYnb(aTHOrO JnekTpoda CpaBHEHUSI M daTyMka noTeHumana K
n3mepuTenbHoMy Npubopy B COOTBETCTBUM C MHCTPYKLUMEN MO 3KcnnyaTaumm npubopa.

Ecnu gatyunk 6611 NOCTOSAHHO 3aMKHYT Ha TPpyby nepeMbIYKON, TO NOCne NOAKIYEHNI ee CHMAIOT.
P.1.4.2 MeTon 2
YcTaHaBnMBalT NEPEHOCHOW MeAHO-CynbMaTHbIM 3NeKTpod CpaBHEHUS Ha wWwTaHre B acbouemeHTHom Tpybe wn
MOAKMNIOYAOT MPOBOAHMK OT MeAHO-CynbaTHOro aneKkTpoAa CpaBHEHUSA K COOTBETCTBYHOLLEN KNeMMe B KOHTPOIbHO-
N3MEpPUTENBHOM MYHKTE UK Ha npubope.
P.1.5 NMpoBeneHue nsmepeHun
Ecnv nepemblyka B KOHTPOMbHO-U3MEPUTENbHOM MyHKTe Oblna ycTaHoBNeHa, TO MoOcfne ee ydaneHus u
noAcoeAnHeHUst NPOBOAHUKOB K Npubopy vepes 1-2 MUH n3mepsoT NoNsSpuU3aLnoHHBIN NoTeHuman ¢ nHtepeanom ot 20
0o 30 ¢ B COOTBETCTBUM C MHCTPYKLMEN NO IKCMnyataumm ncnonedyemoro npubopa. Yncno namepeHun coctaBnseTt He

MeHee Tpex nNpu OTCYTCTBUM BnyxaarLmx TOKOB 1 He MeHee 10 - npu Nx HanmM4uu.

Ecnu nepemMbldkKM B KOHTPOJIbHO-U3MEPUTESNIbHOM MYHKTE He ObIno, 10 YKa3aHHble n3MepeHua nonAapun3aunoHHOro
noTeHunana Ha4ynHaroT He MeHee YeM 4Yepes 10 MWH.

PerVICTpVIpyIOT 3Ha4YeHnAa nondapusaymMoHHOro noteHunana E!' B BOJ1IbTax Npu HECKOJIbKUX OJIUTEJNIbHOCTAX pa3pbiBa

Lienu nornsipusaummn fatunka iy (B 3aBMCUMOCTM OT Tuna npuéopa).

P.1.6 O6pa6oTka pe3ynbTaToB U3MEPEHUN

P.1.6.1 PesynbtaTtbl M3MepeHusi 3aHocAT B Tabnuuy P.1 u BbluMUCNSOT cpeaHeapudMeTUyeckoe 3HayveHue
nonspusauMoHHOro noTeHumana E,:p , B, ANsa kaxaow 3agepxkn no chopmyne

E =4 (P.1)

roe E!' - U3MEepPEeHHOe 3HaYeHne Nonspn3aumnmoHHOro noTeHuuana, B;

¥ - YNCIO U3MEPEHUN.

Tabnuua P.1

Homep nsmepenust E. B, npn £f, mMkc
1 Ll ’

Ay Aty g Aty
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3a pesynbTaTt M3MepeHUs NoNApU3aLMOHHOIO NoTeHuMana nNpuHUMaloT Havbonee oTpuLaTENbHOE U3 BbIYMCIEHHBIX
cpefHeapuMeTUYecKux 3HaYeHUM E,:p .

P.1.7 Pe3ynbTaTbl U3MepeHui 3aHOCAT B npoTokon no copme P.1.
®dopma P.1
MpoTokon
M3MepeHUr NoNsApU3aLNOHHbIX NOTEeHLNANOB NOA3EeMHbIX COOPY)XeHUI Npu KOHTpone 3 PeKTUBHOCTU

3NEeKTPOXUMMUYECKOM 3alUUTbI

HanmeHoBaHue ropoaa

Bua noa3eMHOro Coopy>KeHus 1 nyHKTa usMepeHust

ONarta" " r.
BpeMms namepeHuii: Ha4dano , OKOHYaHne
Twn 1 3aBoACKON HOMep Npubopa , 4aTa noBepku

Mpenen namepeHun

Howmep nyHkTa Appec nyHkTa CpegHee 3HayeHve MuHumanbHoe (no abcontoTHOM
N3MepeHus no nnaHy n3mMepeHus 3aLnTHOro BENYMHE) 3HaYeHne
(cxeme) Tpybonposoga NonNspn3aLMoOHHOTo 3aWwuTHOro noTeHumana, B
noTteHumana, B
1 2 3 4
ViamepeHune nposen O06paboTKy pe3ynbTaToB NPOBEs

MpoBepky nposen

P.2 Metog u3MepeHUsi NMOMsipM3aUMOHHbLIX MOTEHLMArloB OGONOYKM GPOHUPOBaHHLIX Kabenew cBA3U (He
MMeloLWmX nepenanku mexay o6onoykomn n 6poHen)

P.2.1 Obpasuamn Ona usamMepeHuss SIBNAOTCA y4acTkM GPOHMPOBAHHLIX Kaberiei cBsiav (He MMeloLMx nepenanku
Mexay 060roukor 1 BPOHeN), PacrnosOXKEHHbIX B 30He AeNCTBUS 3NEKTPOXMMUYECKON 3aLLUTLI.

P.2.2 CpepctBa KOHTpPONSA U BCoMoraTesibHble yCTPOMCTBA
BonbTmeTp noboro Tvna ¢ BHyTPEHHUM conpoTtusreHnem He meHee 1 MOm.

3neKTpoa cpaBHEHNS MEAHO-CYNbMaTHbIN.



P.2.3 NMpoBeneHue nsmepeHun

P.2.3.1 PasHoCTb nNoTeHuManoB mMexay oborovkon kabensa v 3emnen u mexay 6poHel kabensi n 3emnen nsmMepsitot
NpW BKINKOYEHHOW 3MEKTPOXMMUYECKON 3aLumnTe.

P.2.3.2 CtauvoHapHbIn noTeHuman 6poHn N3MepsiioT nepes BKITIYEHNEM 31IEKTPOXUMUYECKOW 3aLLuThl.

P.2.3.3 MNpwn 3awmuTe OT KOPPO3MK, BbI3bIBAEMON BNYXAAKOWMMU TOKaMW, Pa3HOCTb NOTEHLUMAanoB Mexay o60ro4vKkon
kabens n 3emnen 1 6poHen Kabensa 1 3emnen N3MepsOT CUHXPOHHO.

P.2.4 O6pa6oTka pe3ynbTaToB U3MEPEHUN

[Monsipu3aumoHHbIN NoTeHUMan Mmetannmyeckon obonoyku kabens UDE , B, BblumcnaoT no popmyne

UDE = UHSH.DE - Umm.ﬁp + UCT.EP' (P-2)

roe Umr.t.nﬁ - U3MepeHHasi pa3HOCTb NOTeHLUManoB Mexay obonoykon kabens u semnen, B;
Umm_ﬁp - N3MepeHHast pasHoCTb NOTeHLUManos Mexay 6poHen kabens v semnen, B;
U,:T_ﬁp - CTauuoHapHbIv noTeHuuan 6poHu, B.

I'IonyquHoe 3Ha4YeHne Ul:lﬁ NCNonb3yrT NPU YCTaHOBNEHUU peXxnma paGOTbI cpencTts SJ'IBKTpOXI/IMI/I‘-IeCKOIZ 3alnThl.

P.2.5 Ocopmnenune pesynbtaToB nsmepenuii - no P. 1.7.

Mpunoxenne C
(cnpaBo4HoE)

OnpepeneHne cyMMapHOro noteHuMana cCoopyXeHusl, HaxoAasLWerocs noa
ANEeKTPOXMMUYECKOW 3aLLUUTON

C.1 V3amepeHuss MpOBOAAT Ha Yy4vacTkax COOPYXEHWN, KOTopble OOOpyAOBaHbl CPeACTBaMMU 3MEKTPOXMMUYECKOW
3aWmnThl, B CTAUMOHAPHBLIX KOHTPOSbHO-U3MEPUTENbHBLIX MYyHKTax WUnu B MecTax, rAe eCTb BbIBOA OT COOPYXEHUS U
OTKPbITBIN Y4aCTOK NMOBEPXHOCTM 3EMMN HaZ COOPYXEHMEM, Ha KOTOPOM MOXET ObITb YyCTaHOBMNEH NEPEHOCHOW Me[HO-
CynbdaTHbIN 3NEKTPOA CPAaBHEHNS.

C.2 CpeacTtBa KOHTPONS U BCnomoraTternbHble YCTPONCTBA

BonbTmMeTp MOCTOSHHOrO Toka Mboro Tuna, knacca TOYHOCTU He Hwke 1,5, ¢ BHYTPEHHUM COMPOTUBIIEHWEM He
meHee 1 MOM (perncTpupyoLwmii Unmn NokasbiBaoLwui).

OneKkTpoa CpaBHEHUS MeAHO-CYbMaTHbIN CTALUMOHaPHBIN UMW NEPEHOCHON.
C.3 NpoBegeHne namepeHunn
[MPOBOAHMKM OT COOPYXEHUSA N MeAHO-CyNbdaTHOro 3MeKTPoAa CPaBHEHWS MOACOEAMHAT K Mpubopy M namepsioT
pPa3HOCTb MOTEHLUMANoB Mexay NoA3eMHbIM COOPY>KEHUEM N 3NEKTPOAOM CPaBHEHUS B COOTBETCTBUM C MHCTPYKUMEN NO

akcnnyartaumm npubopa c nHtepsanom 10 ¢ B TeyeHne He meHee 10 MUH.

C.4 ObpaboTKka pe3ynbLTaTOB U3MEPEHUN

CpepnHeapudMeTyeckoe 3HayeHre CyMMapHOro noTeHumana UCFH-CP’ B, BblYMCIAT No dopmyrne



roe UCE?H!' - MTHOBEHHOE 3Ha4eHue noTeHyunana, B;

¥ - 4YNCrno n3MepeHun

cymcp

=

1l
—_

Cymy

(C.1)

C.5 PesynbTaTbl ©3MepeHuii CyMMapHOro noTeHuuana u kamepansHoi 06paboTky 3aHOCAT B MPOTOKON Mo hopmyne

C.1.

MpoTokon

®dopma C.1

M3MepeHUi CyMMapHbIX NOTeHUMaNnoB NoA3eMHbIX COOPYXeHUI Npu KOHTpore adheKTUBHOCTU

HavnmeHoBaHue ropoaa

3ﬂeKTpOXVIMM"IeCKOﬁ 3alWUTbI

Bug nogsemHoro COOPYXeHnA N NyHKTa n3MepeHuna

[ata

Bpems namepeHuin: Hava

o

Appec nyHkTa nsmepeHui

Pexum namepeHums

4yncrno, MecsiL, rof

, OKOH4YaHune

Tvn 1 3aBoACKo HOMep, AaTa NoBepku

Mpenen namepenun

6e3 3aluTbl, C BKMIOYEHHOW 3aLuTomn

PesynbTtaThl uamepeHuin:

WHTepBan
namepeHun

Uymi Ans wnTepsana

10¢c

20c

30c

40 c

50c

0 MuH

1 MUH

2 MWH

3 MUH

4 MUH

5 MUH

6 MUH

7 MUH

8 MUH

9 MUH




MpumeyaHue - Ecnu nsmepeHusi nposeeHbl CaMONULLYLLUM NMPUGOPOM, TabrmLy 3aMeHsIIOT rpaddukom.

Pes3ynbTaThl kamepanbHon 06paboTkn N3MEPEHUI i CYMMapHOro NnoTeHumana

Homep nyHkTa Agpec Yucno Cymma CpepHee MuH1mansHoe (no
N3MEepeHns No nnaHy nyHKTa N3MepeHni N3MEPEHHbIX 3Ha4eHve abcontoTHON
(cxeme) coopyXeHus | M3MepeHns b 3Ha4YeHnn 3aLUTHOrO BENWNYMHE) 3HaYeHne

noTeHumana noTeHumana 3aLUTHOTO
) noteHumana, B
Uu:},rm B UC}?H.CP’ B
1 2 3 4 5 6

WN3mepeHue nposen O6paboTKy pesynbTaToB NPOBEN

MpoBepky nposen

C.6 OnpepgeneHuve cMeLleHUA
coopyxeHus

CyMMapHoro novteHuuana OTHOCUTENIbHO CTauuMOHaApHOro noTeHUuuana

C.6.1 [nsa npoBepkn ahheKTUBHOCTU INEKTPOXUMMUYECKON 3aLLnTbl OT BnyxaatoLwmx NOCTOSIHHBIX TOKOB ONpeaensioT
pasHOCTb CyMMapHOro noTeHunana, wusmepeHHoro B cootBeTctBuM C C.1-C.3 HacTosAWwero npunoxeHus, w
CTaLMOHapHOro NoTeHUMana coopyxXeHus, onpegensemoro B cootsetcTeun ¢ .3.4 npunoxerus .

C.6.2 O6paboTka pe3ynbTaToOB U3MEPEHUN

CpegnHee 3HauyeHue &UCIH_, B, NonoxuTenbHOro (aHOAHOr0) CMeLLIeHWs! MoTeHLMana OTHOCUMTENbHO CTaLMOHapHOro

rnoTeHumana coopyxerusi L. , B, BBIMUCASIOT MO dhopmyrie

Z(U:' - UCT)

Al ==L

L= (C.2)
cp ?3+

roe #4 - YMCNno nonoXuTerbHbIX CMeLLEeHUN noTeHumnana oTHOCUTENBHO UCT 3a Nepuos N3MepPEHUI;

U!'+ - MTHOBEHHOE 3aperncTpmpoBaHHOE 3Ha4YeHne noTeHumnana, MmeHee oTpuuaTtesribHoe, YeMm UET , B.

SﬂeKTpOXVIMVI‘-IECKy}O 3aWunTy cuyUTarT G(b(beKTMBHOIZ npn OTCYTCTBUM NONOXUTESIbHbIX CMELLEHMI noTeHumnana
OTHOCUTENbBbHO CTalMOHaApHOro noTteHuyunana.

Mpu Hannuum 3anuncy konebaHui nNoTeHumana perncTpupyowmMM nNpubopom B KavecTBe npuaHaka addEKTUBHOCTU
3MEKTPOXUMUYECKON  3alUTbl MOXHO MPUHUMATb CYMMAapHYK MpPOAOIIKUTENBHOCTb MOMOXUTENbHLIX CMELLEHNN
noTeHumana oT CTaLMOoHapHOro NoTeHumana, He NPeBbILLAILLYIO0 B NepecyeTe Ha CYyTkN 4 MUH/CYT.

C.6.3 OhopmneHne pesynbTaToB n3mepeHuii - no C.5.

Mpunoxenve T
(cnpaBo4HoE)

VlsmepeHue noTeHumnana pr60npOBop,a KaHanbHOWM NMPOKNagkKu npu 3ﬂeKTpOXVIMVI‘-IeCKOI7I



3auuTe TPYGOHPOBOAOB C pacnosnoXxeHnem aHoaHOro dasemMrieHUsA B KaHane

CywHocTb MeTofa 3akn4vaeTcs B onpederieHnn rnoTeHumana TpybonpoBoAaa OTHOCUTENBHO YCTaHOBMEHHOro Yy
noBepxHOCTU Tpybbl BcnomoraTenbHoro anektpoga (B.3) npu onpepeneHun adekTVBHOCTM OENACTBUS YCTaHOBOK
3MEKTPOXUMMNYECKON 3aLUMTbl B YCIOBUAX 3aTOMNEHUs KaHana (Unu 3aHoca KaHana rpyHToM) 40 YPOBHS yCTaHoBku B.O

(pucyHok T.1).

1 - BCromoraTesnbHbI 3MeKTpoa; 2 - TpyGonpoBos; 3 - U30SALUMOHHAA KOHCTPYKUMS; 4 - KIEMMHUK KOHTPOJIbHO-
N3MepPUTENBHOrO NMyHKTa A NPUCOEAUHEHNS KOHTPOSIbHBIX MPOBOAHMKOB OT noaatoulero (MT) n o6paTHoro (OT)
TpyGonpoBoAos.; 5 - anekTpuyeckast nepemblyka; 6 - KOHTPOSbHbIE MPOBOAHUKM

PucyHok T.1 - CxeMa pacnonoxeHust BCoMoraTernbHbIX 3M1eKTPOA0B Ha NOBEPXHOCTM noAatoLero 1 obpatHoro
Tpybonposoaos

T.1 CpefcTBa KOHTPONA U BCnomoraTeNbHble YCTPOMCTBa

MerommeTp ntoGoro Tuna.

BonbTmeTp ntoboro Tvna ¢ BHyTPeHHUM conpoTuBrneHnem He meHee 1 MOwM, knacca TO4HOCTM He Huxke 1,5.
OnekTpon BCcnoMoraTenbHbI B COOTBETCTBUM € XK.2 npunoxeHns XK.

T.2 NpoBeaeHne U3MepeHUn

T.2.1 B 3agaHHOM 30HE 3NEKTPOXMMWUYECKOW 3allunTbl BU3yanbHO WM UHCTPYMEHTarbHbIM METOOOM OnpenensioT
YPOBEHb 3aTonyieHna KaHana n Kkamep, rae yCtaHoBJIIEHbI B.3. YpoBeHb 3aTONNEHNs KaHana unu kKamepbl, 4OCTUrAOLLII



ypoBHS1 ycTaHOBKM B.Q Ha nopatoiem v oGpatHoM TpyGornpoBofax B 30HaX MX HUXHEN oGpasytollei, onpeaensioT B
criepytoLeii nocrneaoBaTenbHOCTY:

- OTKMOYAKOT CpeacTBa 3MeKTPOXUMUYECKOMN 3aLUnThI;

- OTKITHOYAIOT MEePEMbIYKM Ha KOHTPOIbHO-U3MEPUTENBHOM MyHKTE Mexay Tpybonposodom un B.3 (pucyHok T.1). Ecnn
B.3 nsrotoBneH 13 HepxxasetoLLen cTanu, NnepemMblvka He yCTaHaBnNMBaeTCs;

- K knemmam T 1 B.3 nogkntovaloT MEroMMeTP 1 U3MEPSIOT SMEKTPUYECKOe CONPOTMBEHNE Mexay TpybonpoBoaoM 1
B.O.

3HayeHne aneKTpPMYeCcKoro ConpoTMBIEHNs, paBHoe unu meHee 10,0 KOM, ykasblBaeT Ha Hanuyve BOAbl B KaHane
(kamepe) Ha ypoBHe ycTaHOBKM B.3 nnu Bbilwe Hero.

AHanornyHole nsmepeHnsi NPOBOAAT BO BCEX NyHKTax yCTaHOBOK B.3.

T.2.2 Tpwn 3aTonneHun kKaHana Ha ypoOBHE YCTaHOBKM B.O wnu Bbilie HEro noteHuvan M3MepsioT B CreayroLlen
nocrefoBaTenbHOCTY:

- NPV BbIKMKOYEHHON CTaHUMM KaTOOHOW 3aluTbl MOAKMYAT BOSIbTMETP K KMeMMaMm KOHTPOJSIbHOro NyHKTa:

NONOXUTENbHBIN 3a)KMM BOSIbTMETPA - K Knemme T (Tpybonposod), oTpuuaTtenbHblid - K knemMe B.3. Mepemblyka Ha
KINEMMHUKE JOMMKHA OblTb PA3OMKHYTa;

- He MeHee 4YeMm 4vepe3 30 MMH Nocne NoAroTOBKM CXeMbl (PUKCUPYIOT MCXOOHYIO Pa3HOCTb MOTEHUManos ﬂUmx , B,
mexay Tpybonposogom 1 B.3 ¢ yyeToM ee 3Haka;

- BKMIOYaOT CTaHUMIO KaTOAHOW 3alUMThl, YCTAHOBUB PEXUM €e pa6OTbI npu MUHUMaribHbIX 3HA4YE€HUAX CUIbl TOKa U
Hanps>XXeHn4d;

- yBeNMYeHueM Cuslbl TOKa B LN CTaHUMM KaToOAHOW 3aliMTbl yCTAHaBNMBAKOT Pa3HOCTb MOTEHUMANoB MexXay
’
Tpybonposogom n B.O UT-E-.G oT muHyc 600 go muHyc 900 mMB (He paHee 4yem 4yepes 10 MWMH nocne ycTaHOBKM
3HaYeHUs CUIbl TOKA).

Mo okoHuYaHuW namepeHuii 3ambikatoT B.O Ha TpybonpoBog.
Mpumeyvarnne - [puM M3rOTOBMEHWM BCMOMOraTeNbHOrO SMEeKTpoda W3 HepXKaBewlen cTanM Mepembluky He

yCTaHaBITMBakoT.

T.3 O6paboTka pe3ynbTaToB U3MEPEHUN

PasHocTb noTeHumanos LiT_p + , MB, BbIUUCTISIOT MO popMyne

Urps =Urps ~ &0 (T.1)
roe AL7 . - nexogHas pasHocTs noteHumanos, mMB;
LT.R3 - PasHoCTb NOTEHLManos Mexay Tpy6onposoaoM 1 B.3 nocre BKMoYeHUs 3aluuThl, MB.

Ecnu nonyyeHHble 3HavyeHns UT-B.E! Ha KOHTPOMbHO-U3MEPUTENBHOM MYHKTE B 30HE AENCTBUS 3MNEKTPOXUMUYECKON
3awWwuThl (Ha y4acTkax 3aTONMEHUs MK 3aHOCa KaHana rpyHTOM) He HaxoaaTcst B npegenax oT muHyc 300 go muHyc 800
MB, npoBoasT perynvMpoBKy curbl Toka npeobpasoBaTtens, nNpu 3TOM cuily Toka npeobpasoBaTens yBenuumBalT C
yyeToM npenernbHO AOMYyCTUMOro HanpskeHMs Ha Bbixode npeobpasosatens, pasHoro 12,0 B.

T.4 Pe3ynbTathl U3MEpeHU 3aHOCAT B npoTokon no ¢gopwme T.1.

®opma T.1

MpoTokon
M3MepeHUI cMeLLieHUA NoTeHLManoB TpybonpoBoaa (noaatowero, obpaTtHoro) npu KoHTpone aPeKTMBHOCTH



3NEeKTPOXUMUNYECKOMN
3aWMUTbl C MOMOLLI CTAaHLIMWA KaTOAHOW 3alUTbl UK raNibBaHU4YeCKMUX aHOO0B

HavnmeHoBaHue ropoaa

Bug nogsemHoro COOPYXeHUA N NyHKTa n3MepeHuna

[ata

4Kcro, Mecsl, rof

Bpewms namepeHus: Ha4ano , OKOH4YaHune

Anpec nyHKTa n3MepeHus

Buz namepeHuii: pasHoCTb NOTEHLMANoB Mexay Tpy6onpoBogom 1 B.O nocne BKMNOYEHNS 3aLLMUTHI U&‘-E_G

Tun n 3aBOACKON HOMep Npubopa , AiaTa noBepKu

PeaynbTaTbl UsMepeHuii:

MHTepBan nsmepeHui i

oy By ANs nHTepBsana

Oc 10c 20c 30c 40c 50c

0 MUH

1 MUH

2 MVH

3 MUH

4 MUH

5 MUH

6 MUH

7 MUH

8 MUH

9 MUH

PesynbTaThl KamepanbHo 06paboTkn nsmepenuii

Homep nyHkTa Yucno AT Cymma 3HayeHui | CpepHee sHaveHve | CpefHee 3HadeHue
“3mMepeHui U3MepeHui HEX U5 g, B Ufps. B UTps. B
1 2 3 4 5 6
N3amepeHwne nposen MpoBepky nposen

O6paboTky pe3ynbTaToB NPOBEN



MpunoxeHue Y
(cnpaBo4Hoe)

OnpeneneHne MMHMMAarNbLHOrO NONSAPU3aLMOHHOrO 3aWMTHOrO NoTeHunana noa3eMHbIX
CTanbHbIX TPYOONpPOBOAOB MO CMELLEeHUI0 OT CTaLMOHAPHOro NoTeHuuana

Y.1 N3amepeHuns npoBoAST Npyu OTCYTCTBUM OMACHOIO BINSHWS MNOCTOSIHHBIX 6yXAatloLmX TOKOB U NepeMeHHbIX TOKOB
Ha KOHLax 30H 3aluMTbl y4acTKOB NOA3EMHbIX TPybonpoBoAOB, ANWUTENbHOE BPEMS HAaXOAALIMXCA B 9KCniyaTauuv B
KOPPO3NOHHO-arpecCcmBHbIX  FPYHTaX W 3alMLEHHbIX KaTOAHOM nomnspu3auuen, Ha KOTOPbIX 9KOHOMWUYECKU
HeuenecoobpasHo nogAepXmMBaTb MUHUMAmbHBIM  3aWWTHBIN noTeHuman MuHyc 0,85 B oTHocuTenbHO MegHo-
CynbaTHOro dNeKTpoaa CpaBHEHMS.

Y.2 Cpepnctea KOHTPONSA M BCoMoraTterbHble ycTporcTaa - no P.1.3 npunoxerus P.

Y.3 WN3mepeHus npoBoAST B CTaLUMOHapPHbLIX KOHTPOMbHO-U3MEPUTENbHBLIX MyHKTaX, obopyaoBaHHbiXx no P.1.3
npunoxexus P.

Y.4 MNogrotoBka K namepeHusam - no P.1.4 npunoxexus P.
Y.5 NMpoBeneHne namepeHumn
[Monapr3aumoHHbIN NOTeHuMan nsaMepsT B cooteeTcTBUM € P.1.5 npunoxerHua P He meHee Tpex pas B TeYeHue He
meHee 10 MuH. CpegHui MONSpPU3aLMOHHBIN MOTEHUMan 3a 39TO BPEMS, BbIMUCIEHHBbIM Mpu obpaboTke AaHHbIX
nameperHun no P.1.6.1 npunoxenusa P, gomkeH ObiTb He MeHee oTpuuaTenbHbIM, Yem MuHyc 0,85 B oTHOocuTenbHO
Me[HO-CynbdaTHOro anekTpoda cpaBHEHNS.
Y.6 MNocne namepeHnit no Y.5 npoBogHUK npubopa, COeaUHSBLUMIACA C TpyOon, OTKMo4alT oT Tpybbl. MamepsioT

noTeHuman Aatynka B pexmme U3MepeHusi CyMMapHOro noteHumana B TedyeHne He meHee 10 MUH 1 pPerncTpypyroT ero
3HayeHne. Ecnn namepeHHbIn noTeHuman gatynka otpuuatensHee muHyc 0,55 B, TO 9TO 3HayeHue (Hanpumep, MUHYC

0,60 B) npuHMMaloT 3a CTaLMOHapPHbIN NoTeHuman Ecr . Ecnu usmepeHHoe 3HaveHve pasHo muHyc 0,55 B unu menee

oTpuUaTenbHO, TO B KayecTBe Ec:r npuHUMatoT 3HadeHne muHyc 0,55 B.
Y.7 O6paboTka pe3ynbTaToB U3MepPeHun

MrHMManbHbBIN NONSPU3ALMOHHBIN 3aLLMTHBIN NOTeHunan E;.um , B, Bbluncnsa0T no popmyne

B = &0 —0,10, (Y.1)
roe Ec'r - CTauMOHapHbIV noTeHuman, B;
(1,10 - neobxoanMoe cmellieHMe NoTeHUMana oT CTaLMoHapHOro noTeHunana, B.

’ -
MonydyeHHoe 3HaueHue M- WCNOMb3ylOT NMPU YCTAHOBAEHUA pexuma paboTbl SMEKTPOXMMUHYECKON 3aluuTb.
[onyckaeTca BecTW KOHTPONMb 3(MEKTUBHOCTMA  IMEKTPOXMMUYECKOW 3aluUThbl N0  CYMMAapHOMY MoTeHumany
’
Tpy60ONpoBOAa, M3MEPEHHOMY Cpa3y NOCNe YCTaHOBMEHWS! HyXHOrO 3HadeHus o .

Y.8 Pe3ynbTathl U3MepeHUin 3aHOCAT B NpoTokon no c¢opme Y.1.
®dopma Y.1

MpoTokon
M3MepeHUIl cTauMoHapHOro NoTeHuuana TpyéonpoBoaa, onpeneneHHbIM MO AaTYUKY NOTeHUMana

HanmeHoBaHue ropoaa

Bua noa3eMHOro Coopy>XeHus 1 nyHKTa usMepeHust



[ata

BpeMﬂ n3MepeHunsa: Havarno

4yncrno, MecsiL, rof

,OKOH4YaHune

Twn n 3aBoACKON HOMep Npubopa

, d4aTa NOBEPKU

Homep nyHKkTa nsmepeHusi no

Appec nyHkta

CTraumoHapHbI

MuHMManbHbBIM NONSPU3ALMOHHbBIN

nnaHy (cxeme) TpybonpoBoaa n3mMepeHust notenunan H., B 3aLUMTHBIV NoTeHuman
B =(F,_-0101B
1 2 3 4

WN3mepeHue nposen

MpoBepky nposen

Ob6paboTky pe3ynbTaToB NPoOBEn

[1 "EAWHble TEXHWYECKME ykaszaHus Mo BbIOOPY M MPUMEHEHUI 3SMEKTPUYECKUX kabenen", yTBEpKOEHHbIe
] [ocroptexHaasopom, 1978 r.

Bubnuorpadus

[2 Mpasuna yctpowctea anekTpoyctaHoBok ([1Y3). N3ganue 7-M.: Nsa-sBo 3AO "OHeprocepsuc”, 2002 r.

[3 TpaBuna akcnnyaTtaumu anekTpoycTaHoBok notpebutenen (M33M1), MassHeproHagsop Poccun, 1997 r.;
] MexoTpacnesble npaBuna no oxpaHe Tpyda (npasuna 6e30nacHOCTM) Npu 3KCnyaTaumnm 3NeKTpoyCTaHOBOK,

maBaHeproHagsop Poccun, 2001 r.

* Ha tepputopumn Poccuiickon depgepauum aenctBytoT "lMpaBuna TEXHUYECKOW 3JKCMfyaTauun 3reKTpoyCTaHOBOK

noTpebuTenen”, yrBepxaeHHble npukazom MuHaHepro Poccum ot 13.01.2003 N 6.

TeKkCT JOKyMEHTa CBEpEH Mo:
othmumanbHoe n3gaHue
M.: CtaHgapTtuHdopm, 2006

FOCT 9.602-2005 EC3KC. CoopyxeHus noasemMHble. O6wme TpeboBaHMA K 3awymTe OT

Koppo3um

Bua pokymeHTa:

Mpukas PoctexperynupoBanus oT 25.10.2005 N 262-cT

FOCT ot 25.10.2005 N 9.602-2005

MpuHABWKIA opraH: PocTexperynvposaHue

Tun gokymeHTa: HopMaTUBHO-TEXHUYECKUIA JOKYMEHT
OaTa Hauyana geucteua: 01.01.2007

Ony6nukoBaH: oduumansHoe nsganHue, M.: CtangapTuHdgopm, 2006 rog




CcblinaeTtcsa Ha

FOCT 12.0.004-90 CCET. OpraHnusauus obyyeHuns 6esonacHoct Tpyaa. ObLime nonoxeHnsi
MoctaHoBneHue MNocctaHgapta CCCP o1 05.11.1990 N 2797
FOCT o1 05.11.1990 N 12.0.004-90

FOCT 12.1.003-83 CCET. Wym. O6wme TpeboBaHusa 6ezonacHocTu (¢ MameHeHnem N 1)
MoctaHoBneHue MNocctaHgapta CCCP o1 06.06.1983 N 2473
OCT o1 06.06.1983 N 12.1.003-83

FOCT 12.3.016-87 CCET. CtpounTtenbctBo. PaboTbl aHTMKOPPO3MOHHbIE. TpeboBaHusa 6e3onacHoCTH
MocTtaHnosneHwne MNnocctpos CCCP ot 27.01.1987 N 16
FOCT ot 27.01.1987 N 12.3.016-87

FOCT 5180-84 INpyHTbLI. MeToAbI NabopaToOpHOro onpeaeneHns PU3NYecknx xapakTeprucTmk
MoctaHoBneHue MNocctposs CCCP ot 24.10.1984 N 177
[OCT o1 24.10.1984 N 5180-84

FOCT 2678-94 MaTtepuanbl pyroHHble KpOBerbHbIe U TMAPon3onsaumoHHble. MeTtoapbl ncneitaHun (¢ MameHeHnem N
1)

MoctaHoBneHne MuHcTpos Poccum ot 06.04.1995 N 18-30

[OCT ot 06.04.1995 N 2678-94

@ FOCT 25812-83 Tpy6onpoBoak! cTanbHble MarucTparsnbHble. O6wme TpeboBaHUs K 3aLimTe OT KOPPO3nK (He
nencTteyeTt Ha Tepputopumn P®)

MoctaHoBneHue MNocctaHgapta CCCP ot 27.05.1983 N 2387

FOCT o1 27.05.1983 N 25812-83

FOCT 9.602-89 EC3KC. CoopyxeHust nogsemHble. O6wwme TpeboBaHus Kk 3awwmTte oT koppo3un (¢ MameHeHnem N 1)
MocTtaHnoeneHwne MNocctangapta CCCP ot 26.06.1989 N 1985
OCT ot 26.06.1989 N 9.602-89

FOCT P 51164-98 TpybonpoBoabl cTanbHble MarnctpanbsHble. Obume TpeboBaHus K 3alimMTe OT KOPPO3Un
MoctaHoBneHue MNocctaHgapTa Poccun ot 23.04.1998 N 144
FOCT P ot 23.04.1998 N 51164-98

@ FOCT 12.4.026-76* CCBET. LipeTta curHanbHble 1 3Haku 6e3onacHocTu (¢ MiameHeHunamu N 1, 2) (He gercTByeT Ha
Tepputopumn PP)

MoctaHoBneHue MNocctaHgapta CCCP o1 24.05.1976 N 1267

FOCT ot 24.05.1976 N 12.4.026-76*

FOCT 12.1.005-88 CCBT. Obwwune caHnTapHo-rurneHnyeckne TpeboBaHusi K BO3ayxy paboyen 3oHbI (C MiameHeHnem
N 1)

MoctaHoBneHue MNocctaHgapta CCCP o1 29.09.1988 N 3388

FOCT o1 29.09.1988 N 12.1.005-88

FOCT 15140-78 Matepwuansl nakokpaco4Hble. MeToabl onpegenenust agreamm (¢ MameHenuamu N 1, 2, 3)
MocTtaHnoeneHwne MNocctangapta CCCP ot 18.05.1978 N 1336
[OCT ot 18.05.1978 N 15140-78

FOCT 427-75 InHelikn nameputenbHble MeTannuyeckue. TexHudeckme ycnosus (¢ MiameHennsimm N 1, 2, 3)
MoctaHoBneHue MNocctaHgapta CCCP o1 24.10.1975 N 2690
FOCT o1 24.10.1975 N 427-75

FOCT 5378-88 (CT C3B 850-87) Yrnomepbl C HOHUYCOM. TexHU4eckue ycrioBums
MoctaHoBneHue MNocctaHgapta CCCP o1 17.10.1988 N 3447



OCT o1 17.10.1988 N 5378-88

@ FOCT 6055-86 Boga. EanHuua »xecTkocTu (He OeNCTBYET Ha Tepputopun PO)
MocTtaHosneHwue MNocctaHpapta CCCP ot 20.03.1986 N 584
FOCT ot 20.03.1986 N 6055-86

FOCT 11262-80 (CT C3B 1199-78) Mnactmaccel. MeToa ucnbitTaHns Ha pactskenune (¢ NsmeHenmem N 1)
MoctaHoBneHue MNocctaHgapta CCCP o1 21.11.1980 N 5521
FOCT o1 21.11.1980 N 11262-80

FOCT 6323-79 (CT C3B 587-87) Nposoaa ¢ NOMMBUHUNXTOPUAHON U30NSALMEN AN SNEKTPUYECKUX YCTAHOBOK.
TexHunyeckne ycnosus (¢ NameHenuamu N 1, 2, 3, 4)

MoctaHoBneHue MNocctaHgapta CCCP o1 24.07.1979 N 2716

FOCT ot 24.07.1979 N 6323-79

FOCT 1050-88 lMpokaT copToBON, KanMBPOBaHHbIN, CO CNeumanbHOM OTAENKON NOBEPXHOCTU U3 YINEPOANCTON
Ka4yeCTBEHHOW KOHCTPYKLUMOHHOM cTanu. Obwne TexHudeckue ycnosus (¢ MameHeHvem N 1)

MoctanosneHwne MNocctanpapta CCCP ot 24.11.1988 N 3811

OCT o1 24.11.1988 N 1050-88

FOCT 7006-72 lNokpoBbl 3aLUTHbIE kKabenen. KOHCTPYKUMST U TUMbl, TEXHUYECKNE TpeboBaHNSA U METOAbI UCTbITAHUN
(c UameHeHusammu N 1-5)

MocTtanosneHwne MNocctangapta CCCP ot 25.10.1972 N 1966

[OCT ot 25.10.1972 N 7006-72

FOCT 9812-74 butymbl He(pTsHbIE U30NSLMOHHBLIE. TexHMYeckne ycnosus (¢ Mamenennavmm N 1, 2, 3, 4)
MoctaHoBneHue MNocctaHgapta CCCP o1 20.06.1974 N 1510
OCT o1 20.06.1974 N 9812-74

FOCT 6709-72 Boga guctunnupoBaHHas. TexHuyeckne ycnosus (¢ iamerneHuamu N 1, 2)
MoctaHoBneHue MNocctaHgapta CCCP o1 29.06.1972 N 1334
FOCT ot 29.06.1972 N 6709-72

FOCT 1.2-97 MexrocygapCTBeHHas cuctema ctaHgaptusaumm. CtaHgapThl MEXIOCy4apCTBEHHbIE, MpaBuna n
pekomMeHaaLMm No MeXrocy4apCTBEHHONM cTaHaapTu3auun. Mopsaok paspaboTku, NPUHSTUS, MPUMEHEHMS!, OOHOBNEHUSI
n oTmeHbl (¢ MameHeHnamu N 1, 2)

MpoTtokon MIC ot 21.11.1997 N 12-97

FOCT o1 21.11.1997 N 1.2-97

FOCT 12.3.005-75 CCET. PaboTtbl okpacoyHble. O6Lne TpeboaHust 6esonacHocTu (¢ NameHenusammn N 1, 2, 3)
MocTtaHnoeneHwne MNocctangapta CCCP ot 19.08.1975 N 2185
[OCT ot 19.08.1975 N 12.3.005-75

FOCT 12.3.008-75 CCET. Npon3BoACTBO NOKPbITUIA METANIMYECKUX N HEMETaINIM4YEeCKUX HeopraHmyeckmx. Obwme
TpeboBaHus 6e30nMacHOCTU

MoctaHoBneHue MNocctaHgapta CCCP o1 04.09.1975 N 2328

FOCT ot 04.09.1975 N 12.3.008-75

FOCT 9.048-89 EC3KC. N3penus TexHudeckne. MeToabl NabopaTopHbIX UCMbITAHUIA HA CTOMKOCTL K BO3OEWCTBUIO
NMecHeBbIX rPMboB

MoctaHoBneHue MNocctaHgapta CCCP o1 26.06.1989 N 2019

OCT ot 26.06.1989 N 9.048-89

FOCT 9.049-91 EC3KC. MaTepuanbl NonMMepHbIe U X KOMMNOHEHTbI. MeToabl nabopaTopHbIX UCTIbITAHUIA Ha
CTOWMKOCTb K BO3EWCTBUIO NNECHEBbLIX rpMb0oB

MoctaHoBneHue MNocctaHgapta CCCP o1 28.12.1991 N 2281

FOCT o1 28.12.1991 N 9.049-91



FOCT 6456-82 LLkypka wnudosanbHas GymaxHas. TexHnyeckue ycnosus (¢ MiameHeHnusimm N 1, 2, 3)
MoctaHoBneHue MNocctaHgapta CCCP o1 18.02.1982 N 735
OCT ot 18.02.1982 N 6456-82

FOCT 4166-76 HaTtpuit cepHokucnbii. TexHudeckune ycnosus (¢ Miamernennammu N 1, 2)
MoctaHoBneHue MNocctaHgapta CCCP o1 26.10.1976 N 2395
FOCT o1 26.10.1976 N 4166-76

FOCT 14261-77 Kucnota consiHas ocobon umctoTbl. TexHudeckue ycnosusi (¢ MiameHeHnem N 1)
MocTtaHnosneHwne MNocctangapta CCCP ot 26.05.1977 N 1347
FOCT ot 26.05.1977 N 14261-77

FOCT 12026-76 Bymara counbtpoBanbHasi nabopatopHasi. TexHuyeckue ycrosus (¢ MameHeHuamu N 1, 2, 3, 4)
MoctaHoBneHue MNocctaHgapta CCCP o1 02.12.1976 N 2693
FOCT o1 02.12.1976 N 12026-76

FOCT 411-77 Pe3unHa 1 knen. Metoabl onpegeneHys NpoYHOCTU CBA3M C METannom npu oTcrnameaHum (¢
M3meHeHnsmn N 1, 2)

MoctaHoBneHue MNocctaHgapta CCCP o1 08.07.1977 N 1712

FOCT o1 08.07.1977 N 411-77

FOCT 12.2.004-75* CCBT. MaLuuHbl 1 MexaH13Mbl crieumarnbsHble Ans Tpy6onpoBOAHONO CTPOUTENBLCTBA.
TpeboBaHusa 6e3onacHOCTK

MoctaHoBneHue MNocctaHgapta CCCP o1 24.04.1975 N 1039

FOCT ot 24.04.1975 N 12.2.004-75*

FOCT 2768-84 AueToH TexHunyeckuin. TexHudeckume ycnosus (¢ UameHennsmu N 1, 2)
MocTtaHnosneHwne MNocctanpapta CCCP ot 28.08.1984 N 3030
[OCT ot 28.08.1984 N 2768-84

FOCT 16337-77 MonuaTuneH BbICOKOro AaBneHus. TexHudeckme ycnosus (¢ MiameHennsmu N 1, 2, 3)
MoctaHoBneHue MNocctaHgapta CCCP o1 11.10.1977 N 2425
[OCT ot 11.10.1977 N 16337-77

FOCT 13518-68 lNMnactmaccel. MeTop onpefeneHns CTOMKOCTU MNONNITUIEHA K PaCTPECKUBaHMIO NOA, HANPshKeHNEM
(c UsmeHeHnem N 1)

FOCT o1 14.02.1968 N 13518-68

MoctaHoBneHune MNoccraHgapta CCCP o1 14.02.1968

- reHKkM nonuMepHble. MeTon UCMbITaHWS Ha pacTsikeHue (¢ iameHeHnem
FOCT 14236-81 T M 7 N1
MocTtaHosneHwue MNocctaHpapta CCCP ot 09.02.1981 N 556

FOCT o1 09.02.1981 N 14236-81

FOCT 22261-94 Cpepncrtea U3MepPEHUIA SNEKTPUYECKUX U MarHUTHbIX BennumH. OBLmne TexHuveckue ycrnosus (C
M3meHeHnem N 1)

MocTtanosneHwne MNocctangapTa Poccum ot 15.05.1995 N 250

FOCT ot 15.05.1995 N 22261-94

FOCT 112-78 TepMOMETpbl METEOPONIOrMYECKNE CTEKNSIHHbIE. TexHnYeckne ycnosus (¢ MameneHnammn N 1, 2, 3)
MoctaHoBneHue MNocctaHgapta CCCP o1 24.05.1978 N 1382
FOCT o1 24.05.1978 N 112-78

FOCT 8711-93 (MOK 51-2-84) Npunbopbl aHanorosble nokasbiBatoLLe 3NeKTPOU3MepUTENbHbIE MPSIMOr0 AeNCTBUSA 1
BCNoMoraTernbHble YacTu K HUM. YacTb 2. Ocobble TpeboBaHMsA kK amnepmeTpam 1 BofibTMETPam

MoctaHoBneHune MNocctaHgapTa Poccnm ot 10.03.1995 N 182

OCT o1 10.03.1995 N 8711-93



FOCT 29227-91 (MCO 835-1-81) Mocyna nabopatopHas cTeknsHHas. [MuneTky rpagyupoBaHHble. YacTs 1. O6wme
TpeboBaHus

MoctaHoBneHue MNocctaHgapta CCCP o1 27.12.1991 N 2234

FOCT o1 27.12.1991 N 29227-91

FOCT P 12.4.026-2001 CCBT. LieTa curHanbHble, 3Hakn 6e30nacHOCTV U pa3meTka curHaneHas. HasHayeHue u
npasuna npumereHns. ObLime TexHnyeckne TpeboBaHUs 1 xapakTepucTukin. MeToabl UcnbITaHUN

MoctaHoBneHue MNocctaHgapTa Poccnn ot 19.09.2001 N 387-cT

FOCT P ot 19.09.2001 N 12.4.026-2001

- oga. Eannunua xectkocTtn

FOCT P 52029-2003 B E

MocTtanoeneHwne MNocctangapTa Poccun ot 24.03.2003 N 94-cT
FOCT P ot 24.03.2003 N 52029-2003

Ha Hero cchinaroTca

O BBeAeHWM B JENCTBINE MEXTOCYAapCTBEHHOrO cTaHdapTa
Mpukas PoctexperynupoBaHusi oT 25.10.2005 N 262-cT

FOCT 9.602-89 EC3KC. CoopyxeHus nogsemHble. Obwue TpeboBaHus K 3almTe oT kopposum (¢ MameHeHnem N 1)
MoctaHoBneHue MNocctaHgapta CCCP o1 26.06.1989 N 1985
FOCT ot 26.06.1989 N 9.602-89

TemaTtuku
CTpouTENBCTBO N apXMTEKTypa

pagocTpouTensbCTBO, 30aHUSE U COOPYKEHUS

KanuTanbHoe cTpontenscteo (06Lme Bonpocskl)

CranpgapTusauus, cepTnudukaums, HopmmposaHue B ctpouTenscTee (K 10)
CrangapTvsaums B TOMIIMBHO-3HEPreTUHECKOM KOMIIEKCe

Ycnosus  MeToamnkn ucneitanni B Lenom (19.020)

Mcnbitanusa (19)

MeTannyprus (77)

Koppoausa metannos (77.060)

[a3oBbIV KOMNNeEKc

CTpouTENBCTBO 34aHUIN U COOPYXXEHUI NPeanpUsiTUA ra30BOro KOMMrekca
CTponTenscTBO NpeanpusaTUii U 06 bEKTOB TOMNMMBHO-3HEPreTUYECKOrO KOMMIeKca
TonnuBHO-3HEpreTM4ecknii Komnnekc (obLyme Bonpockl opraHu3auum 4esTenbHOCTH)
ABTO3anpaBoYHble CTaHLMK

O6wwme Bonpocsl akcnnyaTtaumm obbektoB A3C

HedTenpoaykTtoBoAb!, TONMBO- U MacrnopasgaToyHble konoHkn A3C



