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BBeneH B gencreue
Mpukasom PoctexperynupoBaHus
oT 25 okTa6psa 2005 r. N 262-cT

MEXXITOCYOAPCTBEHHbIA CTAHOAPT
EOWHAA CUCTEMA 3ALWLUTbI OT KOPPO3UU U CTAPEHUA
COOPYXEHMA NOA3EMHbBIE
OBLUUE TPEBOBAHUA K 3ALLUTE OT KOPPO3UU

Unified system of corrosion and ageing protection.
Underground constructions.
General requirements for corrosion protection

rOCT 9.602-2005

Mpynna T96
Mpegucnosune

Llenn, OCHOBHble MPUHUMMNBI M OCHOBHOW MOPSiAOK MNpPOBEAEHUs paboT MO  MEXrocygapCTBEHHOM
ctaHgaptusauum yctaHoBnewol OCT 1.0-92 "MexrocygapctBeHHass cuctema cTaHgaptmsaumm. OCHOBHble
nonoxeHnst" n FOCT 1.2-97 "MexrocyaapCTBeHHas cuctema ctaHgapTtusaunn. CtaHaapTbl MEXrOoCy4apCTBEHHbIE,
npaBuna W pekoMeHZauuM MO MEXroCcydapCTBEHHOW cTaHgapTtusauuu. [lopsigok pas3paboTkv, NpPUHATUS,
NpUMeHeHUsi, 0OOHOBMNEHNSI U OTMEHBbI".

CsepneHus o cTaHgapTte

1. PaspaboTtaH TexHU4Yecknm KOMUTETOM MO cTaHgapTusauum TK 214 "3awwuta v3genuii 1 matepuanos OT
koppoauun" (YN OpaeHa Tpyposoro KpacHoro 3HameHn Akagemus KOMMyHanbHoro xossnctea um. KA. MNamdunosa,
YN BHUWxenesHogopoxHoro TpaHcnopta, Oyl "BHUWUcTtaHgapt").

2. BHeceH ®epeparbHbIM areHTCTBOM MO TEXHUYECKOMY PErynmpoBaHuio 1 MeTPONnornu.

3. MNpuHAaT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuun, metposiorun u ceptudmkaumm (Mpotokon N
27 ot 22 nioHs 2005 r.).

3a npuHATMe Nporonocosanu:

KpaTkoe Kon crpans |CokpalleHHOe HaMMeHOBaHMe HalMOHaJIbHOT'O
HaVMeHOBaHUeE no MK opraHa IO CTaHOapTuU3aluumn
CTPAaHH (MCO 31606)
no MK 004-97
(ICO 3166)
004-97
AzepbanmxaH AZ A3CTaHImapT
ApmMeHus AM MMHMCTEPCTBO TOPIOBJIM M 3KOHOMUUECKOTO
pazButusa Pecnybiaukmu ApMeHMS
Besapycsh BY T'occranmapTt Pecnybmnukm Bejapych
KazaxcraH KZ T'occraunmapTt Pecnybmmkm KaszsaxcraH
Kelprerscran KG KelpreiscranmapT
MonmoBa MD MonpoBa-CTaHImapT
Poccumckasa RU demepasibHOE ATEHTCTBO MO TEXHUUECKOMY
denepaunsa PeryiIMpoOBaHMIO ¥ METPOJIOIMM
TaoXMKMCTaH TJ TamxMKkCcTaHOapT
TypxMeHucTan |[TM T'maBsroccnyxba "TypkMeHCTaHIapTJIaps"
Y3bexmucTaH Uz Y3cTaHmapT

4. B HacTodAWweM cTaHgapTe ydTeHbl OCHOBHble HOpMaTuBHble nonoxexus Pykosoactea MCO/MOK 21:1999
"TIpuHATUE MeXOYyHapPOOHbIX CTaHOAPTOB B KAYECTBE pPernmoHasbHbIX UMY HaLMOHarbHbIX CTaHgapToB".
(ISO/IEC Guide 21:1999 "Regional or national adoption of international standards deliverables").
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5. MNMpukaszom PegepanbHOro areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio u meTtponornm ot 25 oktabpsa 2005
r. N 262-ct mexrocygapcteeHHbin ctaHgapT TOCT 9.602-2005 BBegeH B AeWCTBME HEMOCPELCTBEHHO B Ka4ecTBe
HaumoHanbHoro ctangapta Poccuinckon ®egepauum ¢ 1 aHBaps 2007 r.

6. BzameH NOCT 9.602-89.

BeeneHnne

MogsemHble meTannuyeckue TpyGompoBoAbl, kabenu W Apyrne COOPYXEHWS SBMSHTCS OOHOM U3 CaMbIX
Kanutanoemkux oTpacnen 9koHoMuku. OT wux HopmanbHoro, 6ecnepeborHoro YyHKUMOHUPOBAHMSA 3aBUCUT
Xn3HeobecnevyeHHOCTb ropooB U HAaCeNeHHbIX MyHKTOB.

Haunbonbluee BnvsiHAE Ha YCNOBMSA 3KCMyaTauuMu U CPOK CNyObl MOA3EMHbBIX METaNNMYECKUX COOPYXEHUI
OKa3blBaeT KOPPO3MOHHAsi U OMOKOPPO3MOHHAs arpecCUBHOCTb OKpyXalolwen cpedbl, a Takke Onyxgawowme
NMOCTOSIHHbIE TOKW, NCTOYHMKOM KOTOPbIX SBNSAETCA PenbCOBbIN 3NEKTPUMULMPOBAHHbBIA TPAHCMOPT, N NepeMeHHbIe
TOK/ NPOMBILLMEHHOW YacTOThl.

BosgencTtBre kaxaoro us ykasaHHbIX (0akToOpoB 1 TeM Bornee nx couyeTaHus MOXET B HECKOMbKO pa3 CoKpaTUTb
CPOK CrnyObl CTanbHbIX MOA3EMHbIX COOPYXEHUA U MPUBECTM K HEOBXOAMMOCTM MpexaeBpPEMEHHOWN MNepeknagku
MOpanbHO He ycTapeBLUnX TpybonpoBoaos 1 kabenen.

EOWHCTBEHHO BO3MOXHbLIM Crnocobom 6Gopbbbl C 3TUM HeraTMBHbIM SIBMIEHMEM SBMSIETCA CBOEBPEMEHHOE
npuMeHeHe Mep No NPOTUBOKOPPO3UOHHOW 3aLuuTe CTanbHbIX NOA3EMHbLIX COOPYXEHUMN.

B HacTosillem cTaHgapTe y4vTeHbl HOBEWLIME HayYHO-TEXHUYECKUE pa3paboTKM M OOCTUXKEHUS B MpPaKTUKe
NPOTUBOKOPPO3MOHHOM  3aluTbl,  HAKOMMEHHble  3KCMMyaTaumOHHbIMW,  CTPOUTENbHBLIMW U NPOEKTHbIMU
opraHm3aumsamu.

B HacTosilem cTaHOapTe YCTaHOBMNEHbl KpUTEPUW OMACHOCTU KOPPO3UM W MeTodbl WX onpeaeneHus;
TpeboBaHMA K 3alUTHLIM MOKPLITUSIM, HOPMaTUBbI UX KayecTBa Af1s pasHbIX YCMOBWUIA 3KCMyaTauuv Noa3eMHbIX
COOpPYXXEHUN (agresvs U3onAuMM K MNOBEpXHOCTM Tpybbl, aaresns mexagy CrnosMu MOKPbITUA, CTOMKOCTb K
pacTpecKnBaHUIO, CTOMKOCTb K yaapy, CTOMKOCTb Kk Y®-pagnaumm u ap.) U MeTodbl OLEHKM KayecTBa MOKPbITUN;
pernamMeHTupylTcs TpeboBaHMS K SMNEKTPOXMMMYECKOW 3aluuTe, a Tawkke MeToAbl KOHTPOons 3¢deKTUBHOCTU
NPOTMBOKOPPO3VNOHHOW 3aLUThI.

BHeapeHne HacToslwero craHgapTa MO3BOMUT YBENWUYUTb CPOK CRYXObl M HaOeXHOCTb 3Kchnyatauum
NOA3EeMHbIX MEeTannIM4ecknx COOPYXEHUN, COKPaTUTb pacxobl Ha MX dKCyaTauuio U KanmTanbHbIA PEMOHT.

1. ObnacTb NpUMeEHeHUs

Hactosawumn ctaHgapT ycTtaHaBnuBaeT obuime TpeboBaHUA K 3alimMTe OT KOPPO3UM HapPY>KHOW NOBEPXHOCTU
MOA3EMHbIX MeTannIMyecknx COOPYXEHWUI (OQanee - coopyxeHus): TpybonpoBogoB M pe3epByapoB (B TOM u4uche
TPaHLUEAHOrO TMNa) U3 YrmepoanCTbiX U HU3KONErMpoBaHHbIX CTanen, cunoBbix kabener HanpskeHnem go 10 kB
BKNIOUMTENbHO; Kabenen cCBA3M WM CUrHanNMsauum B MeTannuyeckon oBonoyke, CTanbHbIX KOHCTPYKLUUIA
HeobcnyxmnBaembix yeunutensHbix (HYI) n pereHepaumnonHbix (HPIT) nyHKTOB NnHWIA CBSA3W, a Takke TpeboBaHus K
o6bekTam, ABNSALWMMCA UCTOYHUKaMKM Gny>KOalolWmMX TOKOB, B TOM 4YMCre SMeKTpnuduUMpoBaHHOMY PerbCOBOMY
TPaHCMNOpTy, NNHMSAM Mepefay MOCTOSHHOrO Toka MO CMCTEME "NMPOBOA-3eMINS", MPOMBILMEHHBIM NPeanpusTuaMm,
NoTPebNSALWNM NOCTOSAHHBIN TOK B TEXHOMNOMMYECKUX LiensX.

CtaHpapT He pacnpocTpaHseTCa Ha creaylolmue COoopyXeHus: kabenu CBsA3M € 3aWMTHbIM MOKPOBOM
LUITAHrOBOrO TUMA; Xene3obeTOHHbIE M YYTyHHbIE COOPYXEHMWS; KOMMYHWKauMK, MpoKnagbiBaemble B TyHHENSX,
30aHUSAX U KOMMEeKTopax; CBau, LUMYHTbI, KOMIOHHbI U Apyrne nogobHble MeTannnyeckue CoopyXeHns; marmctpanbHble
TpybonpoBOAbl, TPAHCMOPTUPYIOLME MPUPOAHLIA ra3, HedTb, HedTenpoayKTbl, U1 OTBOAbLI OT HKX; TPyBonpoBoabl
KOMNPECCOPHbIX,  NepekauuBalolMX U HACOCHbIX  CTaHuun, HedTebas ©  TFOMOBHLIX  COOPYXEHWUM
HedTerasonpoMbICINOB; YCTAaHOBKU KOMIMIMEKCHOM MOATOTOBKU rasa uM HedTu; TpybonpoBOAbl TEMMOBbIX CETEN C
neHononMypeTaHOBON TENMOBON M3onsaunen n Tpybon-o60no4Kkon 13 )XecTKoro nonuatuneHa (KOHCTpykums "Tpyba B
Tpy6e"), umelowme [OenCTBYIOLWYI0 CUCTEMY ONepaTUBHOIO AUCTAHLUMOHHOMO KOHTPONSA COCTOSAHUSA M30NSuMu
TpybONpPOBOAOB; METanNM4eckne COOPYXEeHNs, PaCNoNoXeHHbIE B MHOrorieTHEMEep3rblX rPyHTax.

2. HopmaTuBHbIE CChISTKK

B HacToslLemM cTaHOapTe NCNOMb30BaHbl CCbIMKX Ha crneayowmne ctaHaapThl:

FOCT 9.048-89. EgmHasa cuctema 3awmTbl OT KOppo3uuM K cTapeHus. U3pgenns TexHuyeckme. Metonpl
nabopaTopHbIX UCMbITAHUA HA CTOMKOCTb K BO3AENCTBUIO NIIECHEBLIX rpuboB

FOCT 9.049-91. EpguHaa cuctema 3awmTbl OT KOPPO3MM WU cTapeHuda. Martepuanbl nonMMmepHble U KX
KOMMOHEHTbI. MeToabl nabopaTopHbIX UCMbITAHWUIA HA CTOMKOCTb K BO3AEUCTBMIO NNECHEBbLIX rpnboB

FOCT 12.0.004-90. Cnuctema ctaHgapTtoB 6e3onacHoctu Tpyaa. OpraHusauus obyyeHus 6e3onacHOCTU Tpyaa.
O6wwme nonoxeHusi

FOCT 12.1.003-83. Cncrema ctaHgaptoB 6e3onacHocTu Tpyaa. Lym. Obwme TpeboBaHusa 6esonacHoCTH

FOCT 12.1.005-88. Cwucrtema craHgapTtoB ©Oe3onacHocTn Tpyga. OOwuwe caHUTapHO-TMrMeHMYecKkne
TpeboBaHWs K BO34yxy paboyen 30HbI

FOCT 12.2.004-75. Cuctema ctaHgaptoB 6e3onacHocTu TpyAda. MalwumHbl U MexaHu3Mbl crieyunanbHble Ans
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TpybonpoBoaHoro crpoutenscTea. TpeboBaHusa 6e3onacHoCTH

FOCT 12.3.005-75. Cuctema crangaptoB 6e3onacHocty Tpyaa. PaboTbl okpacoyHble. Ob6wme TpeboBaHus
GesonacHocTu

FOCT 12.3.008-75. Cuctema ctaHgaptoB 6e3onacHocTu Tpyda. [1poM3BOACTBO MOKPLITUA METanfmMyeckmx m
HemeTannuyecknx HeopraHmdeckux. Obwme TpeboBaHusa 6esonacHocTn

FOCT 12.3.016-87. Cuctema ctaHgaptoB 6e3onacHoctu Tpyga. CtpouTtenscteo. PaboTbl aHTUKOPPO3MOHHBIE.
TpeboBaHusa Ge3onacHocTH

FOCT 12.4.026-76 <*>. Cuctema cTanHgapToB 0e3onacHocTM Tpyda. LlBeta curHambHble U 3HaKu
6e3onacHocTu

<*> B Poccuickon ®Pepepaumm gevicteyetr TOCT P 12.4.026-2001 "Cuctema craHgapToB Ge3onacHOCTM
Tpyda. LiBeTta curHanbHble, 3Haku 6e3onacHOCTM M pasMeTka curHanbHas. HasHadeHwe n npaBuna nNpyMMEHeHWus.
O6wwme TexHu4eckme TpeboBaHMA U XxapakTepucTukn. Metoabl ncnbiTaHnin'".

FOCT 112-78. TepMOMETPbI METEOPONOMMYECKME CTEKMAHHBIE. TEXHUYECKME YCIOBUS

FOCT 411-77. Pe3auHa v knen. MeToapbl onpegeneHus NpoYHOCTH CBA3M C MeTansfom npu oTcnansaHum

FOCT 427-75. JIuHenkn namepuTenbHble MeTannmyeckmne. TexHmdeckme ycrnosns

FOCT 1050-88. NMpokaT copToBOM KannMbpoBaHHbIM CO CreumnanibHON OTAENKON NOBEPXHOCTU U3 YrNepoanCTon
KayeCTBEHHOW KOHCTPYKLIMOHHON cTanu. ObLmne TeXHNYecKne ycrnoBusi

FOCT 2583-92. batapen u3 UMNNHOPUYECKMX MapPraHLUOBO-LMHKOBbIX 3JIEMEHTOB C COMIEBbIM 3JIEKTPONNTOM.
TexHuyeckne ycrnosus

FOCT 2678-94. MaTepwuarbl pyrioHHbIE KPOBESNbHLIE U TMOPOUN30NSALUMOHHbIE. MeToabl UCNbITaHUI

FOCT 2768-84. AUeTOH TEXHUYECKUI. TexHN4Yeckne ycrnoBms

FOCT 4166-76. HaTpuii cepHOKUCTIBIN. TexHUYeckne ycrnosus

FOCT 4650-80. MNnactmaccel. MeToabl onpefeneHms BOAOMNOINOLEHNs

FOCT 5180-84. 'pyHTbl. MeToabl NabopaTopHOro onpeaeneHnss PU3NYECKUX XapakTepPUCTUK.

FOCT 5378-88. Yrnomepbl C HOHUYCOM. TeXHU4Yeckue ycrnosus

OCT 6055-86 <*>. Boga. EgmHunua xectkoctun

<*> B Poccuiickon ®egepauun genctesyet FOCT P 52029-2003 "Boga. EanHuua xectkoctn'.

FOCT 6323-79. lNpoBoAa C NOMMBUHUNXMOPUAHON U3oNAUMEn ANS 9MNeKTPUYECKMX YCTaHOBOK. TexHudeckune
ycnosus

FOCT 6456-82. Lkypka wnudoBanbHas bymaxHas. TexHU4eckme ycnoBms

FOCT 6709-72. Boga gnctunnvposaHHasi. TeXHUYecKkne ycrnosus

FOCT 7006-72. MokpoBbl 3aWnTHble Kabenen. KOHCTPYKUMS U TuMbl, TEXHUYEcKMe TpeboBaHWst 1 MeToabl
ncnblTaHWN

FOCT 8711-93 (M3K 51-2-84). lNpnbopbl aHanorosble MNOKa3bliBaKOLWNE INIEKTPOUIMEPUTESIBHBIE NPSAMOrO
OEVNCTBUS U BCIOMOraTernbHble YacTu K HUM. YacTb 2. Ocobble TpeboBaHuUs K amnepmeTpamM 1 BONbTMETpam

FOCT 9812-74. BUTyMbl HePTAHbIE U30MALNOHHBIE. TeXHUYEeCKne ycnosms

FOCT 11262-80. MNMnactmacckl. MeTog UcnbITaHMA Ha pacTsikeHne

FOCT 12026-76. bymara counbtpoBanbHas nabopaTtopHasi. TeXHU4Yeckue ycrnoBms

FOCT 13518-68. lMnactmaccbl. MeTog onpegeneHnss CTOMKOCTU MOMMITUNEHA K pPacTPECKMBaHUIO MO
HanpsHkeHnem

FOCT 14236-81. NneHkn nonumepHble. MeToq UCnbITaHWI Ha pacTsXeHne

FOCT 14261-77. Kucnota consiHas 0coboi YnCcToTbl. TEXHUYECKNE YCIOBUSA

FOCT 15140-78. MaTtepuanel nakokpacoyHble. MeToabl onpeaeneHus aare3nm

FOCT 16337-77. [onUaTUmMEeH BLICOKOrO AaBneHus. TexHn4eckne ycrnosus

FOCT 16783-71. lNnactmaccel. MeTon onpepeneHvs TemnepaTtypbl XpPYynkocTM Mpu caaeBnvBaHum obpasua,
CNOXeHHOoro neTnewn

FOCT 22261-94. CpenctBa U3MEpPEHMWIN SMEKTPUHECKUX YU MArHUTHbIX Benu4umH. ObLLmMe TEXHUYECKME YCIOBUS

FOCT 25812-83 <*>. TpybonpoBoapl cTanbHble MaructpansHble. ObLme TpeboBaHUS K 3almUTe OT KOPPO3un

<*> B Poccunckon ®epepaummn gencteyet FTOCT P 51164-98 "TpybonpoBoabl CTanbHble MaructpasbHble.
O6wwme TpeboBaHMs K 3aLLmMTe OT KOppPO3mm".

FOCT 29227-91 (UCO 835-1-81). lNMocyna nabopatopHasa cTeknsHHas. MuneTkn rpagympoBaHHble. Yactb 1.
O6wme TpeboBaHus.

MpumeyaHue. Mpu Nonb3oBaHWM HACTOSILLUM CTaHAAPTOM LenecoobpasHo NpoBepUTb OENCTBUE CCbINTOYHbIX
cTaHgapToB No ykasatento "HaumoHanbHble cTaHgapThl", COCTaBNEHHOMY MO COCTOSHMIO Ha 1 sHBaps TekyLlero
roga, u No COOTBETCTBYIOLUMM MHDOPMALMOHHBIM yKasaTensMm, onybnnmkoBaHHbIM B TEKYLLEM rody. Ecnun cCbinoYHbIn
CTaHOapT 3aMeHeH (M3MEHEeH), TO npW MNONb30BaHWM HACTOSLWMM CTaH4apTOM CcrieayeT PyKOBOACTBOBATLCS
3aMEeHEeHHbIM (M3MEHEHHbIM) CTaHAapToM. Ecnu cCbinoyHbIi cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MONoXeHue, B
KOTOPOM [aHa CCblIflka Ha Hero, NPUMEHSETCH B YacTK, He 3aTparnBatoLLen 3Ty CCbINKy.
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3. O0Lwme nonoxeHus

3.1. TpeboBaHMs HacTosLLEro CTaHAapTa yYuTbIBAKOT NPU NPOEKTUPOBAHUN, CTPOUTENLCTBE, PEKOHCTPYKLIMK,
peMOHTe, 3KCnryaTauuu MOA3EMHbIX COOPYXEHUN, a Takke OBOBLEKTOB, ABMAOLWMXCA UCTOYHMKaMU OBryxaaroLumx
TOKOB. HacTosawmn ctaHgapt sSiBNAETCA OCHOBaHWEM Ans pa3paboTku HOpMaTMBHbIX AOKymeHToB (HO) no 3awuTte
KOHKPETHbIX BUAOB MOA3EMHbIX METANNMYECKUX COOPYXEHUN U MEPONPUATUIA MO OrpaHnyeHnio GnyxaarLmx TOKOB
(ToKoB yTEeukn).

3.2. Cpeactea 3awwimTthl OT KOppo3uu (MaTepuanbl U KOHCTPYKUMS MOKPbITUA, CTaHLMWU KaTO4HOM 3aluuThbl,
NpMbopbl KOHTPONSA KadecTBa W30MALMOHHBIX MOKPLITUA M onpedeneHns OonacHOCTU KOppo3mn n 3deKTUBHOCTU
NPOTUBOKOPPO3MOHHON 3allMTbl) MPUMEHSIIOT TONbKO COOTBETCTBYKLLME TpebOBaHUSAM HACTOSALLEro craHgapTa u
umeroLne ceptTudmkaT COOTBETCTBUS.

3.3. lMpu paspaboTke npoekTa CTpoOUTENbLCTBA COOPYXEHUA OOAHOBPEMEHHO paspabaTtbiBaloT NPOeKT 3aluuThbl
NX OT KOPPO3UMK.

Mpumevanune. Ona kabenew curHanuMsauumu, uUeHTpanusauuu un 6GnokvpoBku (CLB), cunoBbix u cBA3W,
NMPUMEHSEMbIX Ha >Xene3HoW [opore, Koraa onpefenutb napameTpbl 3MEKTPOXMMUYECKON 3aluTbl Ha cTaguu
pa3paboTku NpoekTa He NpeacTaBnsaeTcs BO3MOXHbLIM, paboyne YepTexu aNeKTPOXMMNYECKON 3alUmThl JoMyCcKkaeTcs
paspabaTtbiBaTb Mnocrne npoknagkM kabenew Ha OCHOBaHWW AAHHbIX MO W3MEPEHUSM U MPOGHBIM BKITHOYEHUSM
3alUTHBIX YCTPONCTB B CPOKU, yCcTaHoBNeHHble HL.

3.4. MeponpusaTnsa no 3sawumrte OT KOpPPO3WUM CTPOSLUMXCH, OENCTBYIOLUMX U PEKOHCTPYNPYEMBIX COOPYXEHWUN
npegycmaTpuBaloT B NpoeKTax 3allmTbl B COOTBETCTBUM C TpeboBaHUAMM HACTOsILLIEro cTaHaapTa.

B npoektax cTpouTenbCTBa U PEKOHCTPYKLMW COOPYXEHWUN, SBISAIOLLMXCA UCTOYHUKaMKM Brnyxaarowmx TOKOB,
npedycmaTpuBaloT MEPONPUSTUSI MO OFPaHNYEHNIO TOKOB YTEYKN.

3.5. Bce Buabl 3aWmTbl OT KOPPO3UW, MPenyCMOTPEHHbIE MPOEKTOM CTPOUTENbCTBA, MPUHUMAKT B
aKcnnyaTaumio 0 coadu B SKCnfyaTauuio CoopyxeHun. B npouecce ctpouTenbcTBa A4S NOA3EMHbIX CTanbHbIX
rasonpoBOJOB U pPe3epByapoB CXMXEHHOrO rasa drnekTpoOXMMMYECKYIO 3alUMTy BBOAST B AeNCTBME B 30HAX OMacHoOro
BMMSAHUS OnyxgaloLyx TOKOB He Mo3gHee OJHOro Mecsua, a B OCTalbHbIX CIydasix - He Mo3JdHee LecTu MecsiLeB
nocne yknagkM COOpPYXEHUS B FPYHT; AN COOPYXEHUN CBA3W - He MOo3JHee LIeCTU MecsaueB nocre Ux yknagku B
TPYHT.

He ponyckaetcsa BBOA B 3KchnyaTauuio OOBEKTOB, ABMSIOLWMXCH WCTOMHWKaMW Onyxaawowmx TOKOB, OO
npoBedeHUst BCEX NpegyCMOTPEHHbIX MPOEKTOM MEPONPUATUIA MO OrPaHUYEHMIO 3TUX TOKOB.

3.6. 3awmTy COOPYXEHUA OT KOPPO3MU BbINOMHAIOT TaK, YTOObLI He yXYAWWUTb 3aluTy OT 3MEeKTPOMarHUTHbIX
BMWAHUA 1 yOapOB MOSHUN.

3.7. Tpn oakcnnyaTauum  COOPYXKEHUW  CUCTEMATUYECKM  MNPOBOAAT  KOHTPOsb  3dEKTMBHOCTU
NMPOTMBOKOPPO3NOHHON 3aliMTbl M OMACHOCTM KOPPO3WMU, a TakkKe Perncrpauuio U aHanma npuYMH KOPPO3UOHHbIX
NOBPEXAEHUN.

3.8. PaboTy no peMOHTY BblleALNX U3 CTPOS YCTAHOBOK 3MEKTPOXMMMUYECKON 3alinTbl KBanMAULMPYIOT Kak
aBapunHyIo.

3.9. CoopyxeHus 060pyayT KOHTPOMbHO-M3MepuTenbHbiMK nyHkTamu (KATT).

[na KOHTpPONA KOPPO3UOHHOIO COCTOSHWS Kabenen CBA3M, MNPOMOXEHHbIX B KabenbHOW KaHanusauuu,
NCNoNb3yt0T CMOTPOBLIE YCTPOMCTBA (KONOALbI).

4. Kpntepum onacHOCTN KOppo3um

4.1. Kputepusimm onacHOCTN KOPPO3UN COOPY>KEHUI ABNSIOTCS:

- KOPPO3MOHHAs arpecCcMBHOCTb Cpefbl (FPYHTOB, TPYHTOBbIX W APYrMX BOA4) MO OTHOLIEHUO K MeTanny
COOpYXeHUSA (BKMoYas GUOKOPPO3NOHHYHO arpecCUBHOCTb FPYHTOB);

- onacHoe gencTBue GnyxaatoLero NoOCTOAHHOIO Y NEPEMEHHOIO TOKOB.

4.2. [Ins OUEHKN KOPPO3MOHHOW arpecCMBHOCTW TFPyHTa MO OTHOLUEHWUIO K CTanu OnpefensioT yaenbHoe
3NEKTPUYECKOE COMPOTMBIIEHME TPYHTA, U3MEPEHHOE B MOMEBbLIX U NTabopaTOpPHbIX YCNOBUSIX, U CPEOHIOK MMOTHOCTb
KaToOHOro Toka npu cMmeLleHnr noteHuuana Ha 100 mB oTpuuartenbHeln cTaunMoHapHOro noTeHumMana ctanu B rpyHTe
(Tabnuua 1). Ecnv npy onpegeneHMn ogHOro U3 nokasaTternen ycTaHOBMeHa BbiCOKas KOPPO3WOHHAsA arpeccuBHOCTb
rpyHTa (2 4ns MenMopaTMBHBIX COOPYXXEHUIN - CPeaHsIst), TO APYro nokasaTtesb He OnpeaensioT.

Tabnuua 1

Koppo3unoHHasa arpeccuBHOCTb rPyHTa No OTHOLLEHUIO
K yrnepoamcTon n HU3KonermpoBaHHOM cTanu

Koppo3moHHad YOoeJibHOe 3JIeKTpudeckoe CpenHsasa NJIOTHOCTD
arpeCcCUBHOCTD COIPOTHUBJIEHME TI'PYyHTA, KaTOOHOTO TOKa, A/M2
TpyHTa OM X M
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Huskasda Cs. 50 Io 0,05 BxJjmou.
CpenHsas Or 20 mo 50 BkJOU. Or 0,05 mo 0,20 BrIINOU.
Bricokas oo 20 Ce. 0,20

MeToapbl onpeaeneHus yaenbHOro aneKTpUYeckoro ConpoTUBIEHUS TPYHTa U cpeaHen MIOTHOCTM KaTO4HOro
ToKa npuBefeHbl B MNpunoxeHnsax A n b cooTBeTCTBEHHO.

Mpumevanus. 1. Ecnu yaenbHOe 3neKkTpuveckoe COMpPOTUBMEHUE TPYHTa, M3MEpPEHHOEe B nabopaTopHbIX
ycrnoBuax, paBHo unu 6onee 130 OM X M, KOPPO3NOHHYIO arpeCCUBHOCTb MPYHTA CYUTAKOT HU3KOW M NO CpeaHewn

MNOTHOCTM KaTOAHOrO TOKa [, He OLeHUBAIOT.

2. KoppoO3noOHHY0 arpeccrMBHOCTb FPyHTa MO OTHOLUEHUIO K CTanbHOW OpoHe kabenem cBs3W, CTasfbHbIM
KOHCTpyKUMAM HYTT oLeHnBaOT TOMNbKO MO YAENbHOMY 3MEKTPUYECKOMY COMPOTUBIEHUIO FPYHTa, onpeaensieMoMy B
nonesbix ycnoBusx (cMm. Tabnuuy 1).

3. KOppO3MOHHYKO arpeccuMBHOCTb FPYyHTa MO OTHOLUEHWMIO K CTanu TpyO TennoBbIX ceTen GeckaHanbHOW
NPOKMagKkn OLEHVBAT MO YAENbHOMY 3MEeKTPUYECKOMY COMPOTUBIIEHMIO TPYHTA, onpedensieMoMy B MOMEBbIX U
nabopaTtopHbIX ycnosusix (cMm. Tabnuuy 1).

4. [Ins Tpy6ONpOBOAOB TEMIMOBBLIX CETEN, MPOJOXEHHbIX B KAHaNax, TENMNOBbIX KaMepax, CMOTPOBbIX KOroaLuax
U T.4., KOUTEPMEM OMACHOCTU KOPPO3MU SIBMISIETCS HanMMyne BOAbl UM FPyHTa B KaHanax (TennoBbIX Kamepax,
CMOTPOBbIX Koroguax v T.4.), Korga Boga Unuv rpyHT 4OCTUraloT TEMMOU30NSLUOHHON KOHCTPYKUMW UMW MOBEPXHOCTYU
Tpybonposoaa.

4.3. Kputepuem OUOKOPPO3NOHHOW arpecCMBHOCTM TFpyHTa SBMSIETCSA HanNMyune BM3yalbHbIX MPU3HAKOB
orneeHust rpyHTa (OKpalleHHOCTM [pyHTa B cepoBaTble, CU3ble, ronyboBatble TOHa) W Hanuyune B TpyHTe
BOCCTaHOBMEHHbIX COeAUHEHUN Cepbl.

MeTopn KayeCcTBEHHOro onpeaeneHns OMOKOPPO3MOHHON arpecCMBHOCTM rpyHTa NpuBeaeH B NpunoxeHumn B.

4.4. KoppO3MOHHasa arpeccuBHOCTb [PYHTOB, FPYHTOBbIX WM APYrMX BOA MO OTHOLIEHWMIO K CBUHLOBbIM
obonoykam kabenen npuseaeHa B Tabnmuax 2 u 3.

Tabnuua 2
KOppO3MOHHaFI arpecCnMBHOCTb FPYHTOB NO OTHOLLEHUIO
K CBMHLIOBOW 060no4yke kabens
Kopposmou- 3HaueHMre pH MaccoBasa HOOJIA KOMIIOHEHTOB,
Hasg arpec- % OT MACCH BOB3IOYUHO-CYXOW IPOOLI
CUBHOCTB
TPyHTA opraHuyeckoe HUTPAT-MOH
BEIecTBO (DyMycC)
Husxkasa Or 6,5 mo 7,5 Brjou. |Jo 0,01 BxJoOU. oo 0,0001
BKJIIOU .
CpenHsas Or 5,0 mo 6,5 Bxjou. |Or 0,01 mo Or 0,0001 mo
" 7,5" 9,0 " 0,02 BKJOU. 0,001 BxJOU.
Bricokas oo 5,0 Ce. 0,02 Ce. 0,001
Ce. 9,0
Tabnuua 3
Koppo3anoHHasi arpeccnBHOCTb FPYHTOBBIX U APYrX BO4
MO OTHOLLEHUIO K CBMHLIOBOI 060ro4vke kabens
Kopposzuon- 3HaueHMe pH Obwmasa KoHueHTpaumsa
Has arpec- XKECTKOCTbL, | KOMIOHeHTOB, MI'/mM3
CUBHOCTb MI'—3KB/JI
T'PYHTOBEIX <E> opraHMUYec- |[HuUTpaT-—
N OPpYTUX KOe Bemec- |MOH
BOX TBO (T'yMyC)
Huskas Or 6,5 mo 7,5 Bxjwou. |CB. 5,3 Io 20 oo 10
BKJIIOY . BKJIIOY .
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CpenHsas Or 5,0 mo 6,5 Bkjou. |[OT 5,3 mo |OT 20 mo Or 10 mo
"“7,5" 9,0 " 3,0 Bxyou. |40 BKJIOU. 20 BkJIOU.

Bricokas oo 5,0 Ioo 3,0 Ce. 40 Cs. 20
Cs. 9,0

<*> EImMHMIIA XecTKocTu cooTBercTByeT I'OCT 6055. B Poccumckon
demepaumm mOeicTByeT Tpamyc xecTkocTu °X no I'OCT P 520209.

4.5. KopposuoOHHast arpecCMBHOCTb FPYHTOB, PYHTOBbIX W OPYrMX BOL4 MO OTHOLUEHWUIO K artoMWUHUEBOW
obornouke kabensa npuBegeHa B Tabnuuax 4 n 5.

Tabnuua 4
Koppo3unoHHas arpeccMBHOCTL FPYHTOB MO OTHOLLEHUIO
K antoMmHUeBon obornoyke kabens
Kopposmnou- 3HaueHre pH MaccoBasa OoOJIA KOMIIOHEHTOB,
Has arpec- % OT MACCH BOBIOYMHO-CYXOM IPOOEH
CUBHOCTbB
TPYHTOB XJIOP—MOH MIOH XeJjie3a
Huskas Or 6,0 mo 7,5 BkJjwou Do 0,001 Bxumou. (o 0,002 BxioU.
CpenHuss Or 4,5 mo 6,0 BkJoOU Or 0,001 mo Or 0,002 mo
"“7,5" 8,5 " 0,005 BxJiOU. 0,01 BxJjOU.
Bricokasa oo 4,5 Ce. 0,005 Cse. 0,01
Cs. 8,5
Tabnuua 5
Koppo3anoHHasi arpeccnBHOCTb FPYHTOBLIX U APYrUX BO4
MO OTHOLLUEHMIO K antoMUHUEBOW 000M04Ke kabens
Koppos3mnoHHasa 3HaueHre pH KoHuLeHTpalursa KOMIIOHEHTOB,
arpecCUBHOCTD M1/ om3
TPYHTOBBIX

n Opyrnx BOILO XJIOP—MOH MOH XeJie3a

Huskasga Or 6,0 mo 7,5 Brjou. |[Jo 5,0 Bxjaou. |(Jo 10 BKJo0OU.
CpenHsas Or 4,5 mo 6,0 Bxjgou. [OT 5,0 mo 50 Or 1,0 mo 10
" 7,5" 8,5 " BKJIIOY . BKJIOY .
Bricokas oo 4,5 Cs. 50 Cs. 10
Cs. 8,5

4.6. [Ina ©poHMpoBaHHbLIX kabenen CBsI3M CO CBMHLOBBIMW O0OIOYKaMM, HaxogsALWMXCA B 3KChyaTauuu,
OMacHOCTb KOppOo3uu onpenensatT B cootTseTcTBum ¢ HA.

4.7. OnacHblM BnusHMEM OnyxgawoLllero MOCTOSHHOTO TOKa Ha COOPYXEHWUst SABMSieTCA  Hanuume
N3MEHSIIOLLErOCs MO 3HaKy M 3HAYEHMIO CMELLEHMS MOTeHUMana CoOOpy>XEHWs1 N0 OTHOLUEHMWIO K ero CTauMoHapHOMY
noteHumany (3HakonepemeHHas 30Ha) U Hannyme TOMbKO NOMOXUTENBHOIO CMELLEHNs NOTeHUMana, kKak npasuno,
N3MEHSIOLLLErOCS MO 3HAYEHMIO (aHOOHAsA 30Ha).

MeTopn onpefeneHns onacHoOro BNUsHUS Gy aatoLero NoCTOSAHHOrO Toka npueeaeH B lNMpunoxeHun I

MpumeyaHua. 1. [Ing BHOBb MPOEKTUPYEMbIX COOPY>XEHUN (KPOMe COOPYXEHUN CBSA3M) ONacHbIM SBNAETCH
Hanuuve BnyxxgarLmMx TOKOB B 3eMIe, onpeaensemMoe B COOTBETCTBUM C [punoxeHunem [.

2. [Ina kabenen ceasn HYT n HPIM onacHbiM SIBASIETCS Hanuyne B HUX GnyxgatoLwwmx TOKOB, onpegensemoe B
cooTtBeTcTBMM C [NpunoxeHuem E.

4.8. OnacHoe BNVAHWE MEPEMEHHOr0 TOKa MNPOMBLILUMEHHON YacTOTbl Ha CTallbHble  COOPYXEHUS
XapakrepusyeTcs nmbo CMeLLeHNeM CpedHero noTeHuuana CoopyXeHus B OTpULATENbHYIO CTOPOHY HE MEHee YeMm
Ha 10 MB no oTHOLIEHMIO K CTauMoOHapHOMY noTeHumany, nMMbo HanMuymeMm nepemMeHHOro Toka MIoTHOCTLIO Gonee 1
MA/cM2 (10 A/M2) Ha BcnomoraTenbHOM anekTpoae.

MeToq onpegeneHnsa onacHoro BMSAHUS NEpeMEHHOro Toka npuseaeH B MNpunoxeHun XK.
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5. Bbibop MeToO0B 3aLUThl OT KOPPO3nK

5.1. Npwn onpegeneHnn metoaa 3allnTbl OT KOPPO3UM COOPYXKEHUI NPesyCMaTpUBatoT:

- BbIOOP 3aLUUTHBLIX NOKPbITUR;

- BbIGOp BMAa aNeKkTpOXMMUYECKON 3aLUUThl;

- orpaHnyeHve GnyxaaroLLmMx TOKOB Ha UX UCTOYHMKAX.

5.2. HeszaBUCMMO OT KOPPO3MOHHOW arpecCUBHOCTU TPYHTa MPUMEHSAOT 3allMTHblIE MOKPLITUA BecbMa
YCUNEHHOro Tuna Ans:

- CTanbHbIX TPy6ONPOBOAOB, NPOKNaabiBaeMblX HENOCPEACTBEHHO B 3eMMe B npedenax TeppuTopuin ropoos,
HaCeneHHbIX MYHKTOB M NMPOMBILLNEHHbBIX NPeAnpPUATUN;

- ra3onpoBoAoB C AaBreHnem rasa o 1,2 MlMa (12 krc/cm2), npegHasHavYeHHbIX AN ra3ocHabXeHnst ropoJos,
HaceneHHbIX MYHKTOB U NPOMBILLMEHHbLIX NPEANPUATUIA, HO NPOKNaAbiBAEMbIX BHE UX TEPPUTOPUN;

- CTanbHbIX pe3epByapoB, YCTAHOBMNEHHbIX B FPYHT UNu 06BanoBaHHbIX FPYHTOM;

- cTanbHbIX KOHCTpyKumin ceasm HYT1 n HPI1, yctaHoBNEeHHbIX HENOCPEACTBEHHO B FPYHTE UMW B CMOTPOBbLIX
Konopuax KabenbHON KaHanusauumn.

B rpyHTax cpeaHen n HM3KoW KOPPO3UOHHOW arpeCcCUBHOCTU A0MYyCKaeTCa NPUMEHSATb 3aLUUTHbIE NONUMEpPHbIE
MOKPbITUS YCUNEHHOTO TWUNa Ha OCHOBE 9KCTPYAMPOBAHHOrO MONUITUNEHa C 0BA3aTenbHOWM 3NeKTPOXUMUYECKOM
3aLmTon.

[nsa cTtanbHbIX TPyOGOMPOBOAOB OPOCUTENBHBLIX CUCTEM, CUCTEM CENbCKOXO3SMCTBEHHOIO BOAOCHAOXEHUS
(rpynnoBbIX M MEXXO3SNCTBEHHbIX BOOOMPOBOAOB W OTBOAOB OT HMX) M OBBOAHEHUS MPUMEHSIOT 3alMTHble
MOKPbITUS YCUMEHHOrO THNa.

5.3. PaboTbl No HaHEeCEHUI0 M3ONALMOHHBLIX MOKPbITUA Ha Tpybbl MpoBOOAT B 06a30BbIX YCMOBUSIX Ha
MEeXaHN3UPOBAHHbIX JIMHUAX U30MSLUN.

[onyckaeTcsl BbINOMHATbL M30MALMOHHBLIE PaboThbl PyYHbIM CMOCOOBOM B TPACCOBLIX YCMNOBUAX MPU: U30NALUK
pes3epByapoB, U30NSAUMM CBAPHbIX CTLIKOB U MENKUX (PaCcOHHbIX YacTeun, McnpaBneHn NoBpeXaeHUn NOKPbITUSA (He
6onee 10% nnowaan TpyObl), BO3HMKILIMX MpPW TPaAHCMOPTUPOBaHMM Tpyb, a Takke Mpu PEMOHTE Y4aCTKOB
Tpyb6oNpoBOAOB ANNHOM He bornee 10 m.

5.4. CtanbHble noa3emHble TpybonpoBoabl, pe3epByapbl (B TOM YMce TPaHWENHOro Tmna), KOHCTpykumm HYTI
n HPTII, pacnonoxeHHble B rpyHTax BbICOKOW arpeCCMBHOCTU WU OMOArpeccuBHbIX FPYHTaX MM B 30HaX OMacHOro
OEeNCTBUSI BryXOatoLLMX NOCTOSIHHBIX TOKOB Y NEPEMEHHbIX TOKOB, 3alLMLLAl0T METOAO0M KAaTOAHON NOnsipusauum.

Mpumevanus. 1. CTanbHble TpybonNpoBOAbl OPOCUTENbHLIX CUCTEM U CUCTEM OOBOAHEHUS 3allMLialoT
MEeTOAOM KaTOAHOW Nonsapu3sauny B rpyHTax BbICOKON U CpeaHen KOPPO3MOHHOW arpecCMBHOCTHU.

2. TpybonpoBoabl CENbCKOXO3ANCTBEHHOIO BOOOCHAGXEHUS (TPYMNMNoOBble U MEXXO03SMCTBEHHbIE CTallbHble
BOLONPOBOAbI) M pe3epByapbl TPaHLUEMHOrO Tuna 3alliviialT METOAOM KaTOAHOM Monsipu3auum He3aBUCUMO OT
KOPPO3MOHHOWM arpecCMBHOCTM FPYHTA.

3. Oencteylowme TennonpoBoAbl KaHanbHOW MPOKMNaaku 3alulialoT MeToAoM KaToAHOW nonspusauuu npwm
HanMuMM BOAbI MMM TPyHTa B KaHane, kKorga Boda WNU FPYHT AOCTUraloT W3OMSAUMOHHOW KOHCTPYKLUM Unn
noBepxHOCTU Tpybonposoaa.

5.5. 3awuTHbIe NoKkpoBbl kabenen BbIGMPaOT B 3aBUCUMOCTU OT KOPPO3NOHHOW arpeCcCUBHOCTU OKpPY>KatoLLen
cpeabl U YCnoBuiA NPOKaakM B cooTBETCTBMU ¢ TpeboBaHmamu TOCT 7006.

5.6. Kabenn cBa3n co CBUHLOBBIMM 06onovkamu 6e3 3aluUTHLIX MOKPOBOB MU C 3aLUUTHLIMWU MOKPOBaMMU
TNIEHTOYHOrO TUMa (3a UCKIMYeHeM kabener CBs3n, NPUMEHSIEMbIX Ha XXeNe3HbIX 4oporax) 3alimatT OT KOppo3um
KaTogHOW nonspusaunen Npu HanMuum Tpex 3HaYeHWn cpefHerl UnNu OAHOr0 3HaYeHUs BbICOKOW KOPPO3UOHHOM
arpeccmBHOCTM FPYHTOB 1 BOS, OLEHMBaEMbIX Mo Tabnuvuam 2 u 3.

5.7. CtanbHyto OpoHo kabenewn CBs3W, NPOKNaAbIBAEMbIX B FPYHTaX BbICOKOW KOPPO3MOHHOW arpeccuBHOCTU
UNM B 30HAX OMACHOrO AEWCTBUS BnyxaarLwmnx TOKOB, 3alUMLLAT OT KOPPO3WM KaTOLHOW MOnspu3auuet TONMbKo B
Tex crny4asx, Korga no ycriosusM akcnnyaTaumm Heobxoammo UCKMYNTL BO3OENCTBUE SNEKTPOMarHUTHbIX BUSIHWNA,
yOapoB MOSTHUA M MeXaHWYeCKUX MOBPEeXAeHWW, npu 3ToM Heobxoammo obecneudvBaTth 3almTy MeTanfnyeckon
obonoykn kabensi oT KOPPO3UN.

5.8. Kabenu cBsaA3nM ¢ antoMmHMEBON OOOMOYKOM M 3AUTHLIM MOKPOBOM FIEHTOYHOrO Tuna 3alimatoT oT
KOppO3MKn KaTogHOW nonspusaumnen HesaBUCUMO OT KOPPO3NOHHOW arpecCMBHOCTU cpeabl (3a UCKIoYeHneM kabenem
CBA3M, MPUMEHSAEMbIX Ha XXene3HblX 4oporax).

5.9. Bawwuta OT KOppO3WUW, BbI3BIBAEMOMN OnyxgawLlMMM Tokamu, Kabenem CBA3WM CO CBMHLOBOWM UK
antoMUHMEBOM 00O0NoYkor 06e3 3alUTHBLIX MOKPOBOB MMM C 3alMTHBIMU MOKPOBAMU JIEHTOYHOTO TUMNA, a Takke
kabenen co CBMHLOBbLIMY 060noYkamu 6e3 3aLlmMTHOro NOKPOBa OCYLLECTBAETCS KaToAHOW nonspusaumen.

5.10. Kabenn CLB, cnnoBbie 1 kabenu CBA3N CO CBUHLIOBLIMU MW antoMUHUEBLIMM 000M04YKaMn n GpoHen,
NPUMEHSAEMbIE Ha XENe3HbIX Joporax, 3alluLLaoT:

- NPV HanM4MM He MeHee TPeX 3HAYEHU CPedHEN KOPPO3MOHHOW arpecCcMBHOCTM cpedbl (cM. Tabnuubl 2 - 5) -
KaTogHOW nonspusaumen nnm HapyxHbolM (noBepx 6GPOHM) NOKPOBOM LUMIAHIOBOMO TUNA;

- NPY HanNM4Mn ogHoOro n 6onee 3HaA4YEHUN BbICOKON KOPPO3MOHHOW arpeCccuUBHOCTM cpeapbl (CM. Tabnuupl 2 - 5) -
MOKPOBOM LLIFTAHFOBOro Tuna nosepx 6poHu;

- B 30HaxX OMacHOro AecTBUs 6ryxaatoLlero NoCTOSHHOIO TOKa - KaTOAHOWM Nonspusaumnen.
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5.11. He ponyckaetca npoknagbiBaTb kabenu €O CBMHUOBbIMM ob6onovkamum ©6e3 3almTHOro MnOKpoBa
HenocpeacTBEHHO B IPyHTe, a Takke B kabenbHOM KaHanu3awummu cBsi3n 13 nnacTtmaccoBbixX Tpy6.

5.12. MeToabl 3aWmTbl OT KOPPO3UM INEKTPUYECKUX CUITOBbIX Kabenewn B rpyHTax BbICOKOW KOPPO3UOHHOW
arpeccuBHOCTM, a TaKkKe B 30HAX OMACHOrO BNUSHUSA OnyXZawLmx TOKOB B 3aBMCMMOCTM OT Mapku kabenst u
YCNOBWUI NX NPOKNaakn npueeaeHs! B [1].

5.13. KaTtogHas nonapu3auusa OCYLLECTBMASIETCA MPUMEHEHUEM CPEACTB 3MNEeKTPOXMMUYECKOW 3alumThl:
KaToOHbIX YCTaHOBOK, MONSAPM30BAHHBLIX U YCUIEHHbIX APEHAaXeW, ranbBaHUYeCKMX aHOAOB (MPOTEKTOPOB).

KaTtogHble yCTaHOBKM M ranibBaHUYeCKMe aHodbl MPUMEHSAT Mpu  3alWmuTte OT MOYBEHHOW KOpPPO3uW,
BUOKOPPO3UKN, KOPPO3UU NEepeMEHHBIMU TOKaMWU NMPOMBILLIIEHHON YacTOTbl U NPY 3aLuMTe OT KOPpo3un 6nyxxagaroLwmmm
NOCTOSAHHBLIMW TOKaMMU.

Monapn3oBaHHbIE U YCUNEHHbIE APEHaXN MPUMEHSIIOT NpUY 3alimMTe OT KOPPO3MK, Bbi3biIBAEMOM OnyxaarLwmmm
TOKaMu penbCoBOro TpaHCNopTa, 3NeKTpugrLMpoBaHHOIO Ha NOCTOSIHHOM TOKE.

6. TpeboBaHUSA K 3aLMTHLIM MOKPbLITUAM
1 MEeTOAbl KOHTPONS KavyecTBa

6.1. KOHCTPYKUMN 3aLLUTHBLIX NOKPbITUIA BECbMa YCUNEHHOIO 1 YCUIEHHOIO TUMNOB, NPUMEHSIEMbIE ONS 3aLUUThI
CTanbHbIX NOA3EMHbIX TPyOONpPOBOAOB, KPOME TEMMONPOBOAOB, NpuBeAeHb! B Tabnuue 6; TpeboBaHUSA K NOKPbITUAM -
B Tabnuuax 7 n 8 cOOTBETCTBEHHO.

Tabnuua 6

KOHCTPYKUMS 3aLLUTHBIX MOKPbLITUIA CTPOSILLIMXCSA
N PEKOHCTPYUPYEMbIX COOPYKEHUI

Ycno- [Homep |[KorHcTpykumsa (crpykrypa) |Tosumm— InameTp Makcu-
B4 KOHCT— 3allMTHOT'O IIOKPHEITUA Ha 3a- pr@bl, MM MaJlb—
HaHEe— |PYK-— MMTHO— Ha4d
CeHMA | UM IO II0-— TeMIIe—
no- KPBI— paTypa
KPBI— T4, OKCII—
TUA MM, He Jyara-—
MeHee umnm,
°C

BalMTHEE IIOKPEITVA BeCbMa YCUMJIEHHOI'O TuIla

Ba- 1 TpexCcJIOMHOE MNOJIMMEepHoe: (2,2 Or 57 mo 89 |60
BOIC-— - TPYHTOBKa Ha OCHOBE BKJIOY .
Kue TepPMOPEeaKTUBHEIX CMOJI; 2,5 Or 102 mo
W - TEepMOIJIaBKMM I1OJIM— 259 BxJIOY.
Baszo- MEPHBEI IOICJION; 3,0 Or 273 mo
BEIE — BAWMTHBEIM CJIOM Ha OC-— 426 BKJIOUY.
HOBEe DJKCTPYIMPOBAHHOTI'O 3,5 Or 530 mo
IOJIUB TUJIEHA . 820 BKJIIOU.
IByxcCJyioliHOe mnojmMepsHoe: |3,5 Cs. 820

- TepMONJIaBKMM [IOJMMEP-—
HEI IIOHOCJION;

— SBAWMTHBIM CJIOM Ha OC-—
HOBE JBKCTPYOMPOBAHHOTIO

[IOJIN3 TUJIeHA
2 IBYXCJIOMHOE IIOJIMMEP— 2,0 Or 219 mo 60
Hoe <1>: 259 BxJIOU.
- TepMOIJIaBKMI IIOoJMMep- (2,2 Or 259 mo
HBIM TIOINCJION; 426 BKJIOU.
- BamMTHBEI CJIOM Ha oc- |2,5 Or 530 mo
HOBEe DJKCTPYIMPOBaHHOTI'O 820 BkJIOY.
[IOJIUITPONUIIEHA 2,5 Cs. 820
3 KoMOMHMPOBAHHOE Ha OC— 2,2 Or 57 mo 114140
HOBE IIOJIMDTUJIEHOBOM BKJIIOU .
JIEHTH M BKCTPYIUPOBaH- 2,5 Or 133 mo
HOT'O IOJIMDTUJIEHA : 259 BxJIOU.

Hata neyatn: 20.01.2007 CTtpouTtenscTeo Iner 8
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- TPYHTOBKA I[OJIMMEepHas;
— JIeHTa IMOJIM3TUJIEHOBAL
C JIMIKMM CJIOEM TOJIIMHOM
He MenHee 0,45 MM (B omuH

cJiomn) ;

— BalMUTHBIM CJIOM Ha OC—
HOBE BKCTPYIMPOBAHHOTO
IOJIM3 TUIIEHA

3,0

Or 273 mo
530 BxJIOU.

Bazo-|4
BHIE

JIeHTOUHOE MNOoJUMEepP-—
Hoe <2>:

- TPYHTOBKA I[OJIMMEp-—
Hasg;

— JIeHTa M30JISLMOHHAS C
JIMIIKUM CJIOEM TOJIIVHOM
He MeHee 0,45 mMm;

- obepTka 3BammMTHAS C
JIMIIKUM CJIOEM TOJIIVHOM
He MenHee 0,6 MM (B OIMH
CJI0M)

Or 57 mo 530
BKJIIOY .

40

Tpac-1|5
COBEHIe

JIeHTOUHOE MOJIMMEPHO—
OuTyMHOE :

- TPYHTOBKAa OUTyMHas
WUy OUTYMHO-TIOJIMMEPHAS ;

— JIEHTa MOJIMMEPHO—
OUTyMHAsS TOJIIMHOM HEe
MeHee 2,0 MM (B IOBa
cJjog) ;

- obepTka 3alMTHAS 10—
JIMMEPHAas C JIUIIKUM CJIOEeM
ToJIIMHOM He MeHee 0,6 MM

Or 57 mo 159
BKJIIOU .

OT 168 mo
1020 BxJIOU.

40

Bazo-|6
Bhle U
Tpac-
COBBIE

JIeHTOUHOE MOJIMMEPHO—
OUTYMHOE WJIM IOJIMMEPHO—
acMmoJibHOe <3>:

- TPYHTOBKa OUTyMHas
MM acMoOJIbHAaLa;

— JIeHTa MOJIMMEPHO—
OUTyMHASS WJIM [IOJIMMEPHO—
acMOJIbHAAg TOJIIMHOM He
mMeHee 2,0 MM (B oIuH
cJiomn) ;

- obepTka MNoOJMMEpPHas
ToJMHOM He MeHee 0,6
MM, C JIMIIKUM CJIOEM

Or 57 mo 114
BKJIIOU .

Or 133 1mo
426 BKJIOU.

40

Bazo-|7
BHIE

MacTuuHoe <4>:

- TPyHTOBKa OMTyMHas
niy OUTYMHO-IIOJIMMEpPHAasS;

- MacCTHMKa M3O0JIALMOHHAA
OuTyMHAS UM OUTYMHO-—
IoJIMMEepPHasd, WJIM Ha OCHO-
Be acdaJsib TOCMOJIMC TEIX
ONIUMTOMEPOB, apMMpPOBAaHHAaHA
OBYMS CJIOSMU CTEKJIO-—
XOJICTa;

— CJIOV HapyXHOV o0OepTKU
n3 kpadT-ObyMaru

Or 57 mo 159
BKJIIOU .

OT 168 mo
1020 BxJIOU.

40

KoMBUHUPOBAHHOE HAa OCHO-
BE€ MACTUKU U BSKCTPYIUPO-—
BAHHOTO I[IOJIM3TUJIEHA :
- TPYHTOBKA OUTyMHAaS
iy OUTYMHO-TIOJIMMEpPHAS ;
- MacTuKa OUTYMHO-—

Or 57 mo 159
BKJIIOU .

OT 168 mo
426 BKJIOU.

40

Hata neyatn: 20.01.2007
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rnoJiMMepHas MommbuumMpo-—
BaHHAs TOJIIMHOM OT
1,5 mo 2,0 MmmMm;
- BaUMTHHM CJIOM Ha
OCHOBE 3J3KCTPYIOMPOBAH-—
HOT'O I[IOJIMDTUJIEHA
Bazo-|9 Ha ocHoBe Tepmoycaxupa- |1,8 Or 57 mo 259(60
BBEIE U OIMXCS JIEHT C TEepMO-— <5> BKJIIOY .
Tpac- IJIaBKMM kJjieeM (B OIOUH 2,0 OT 273 mo
COBHIE CJI0M) 426 BKJIOU.
2,2 Ce. 426
Tpac-1]10 Ha ocHoBe TepmMoycaxupa- |2,3 Or 57 mo 42640
COBEIE OIMXCS MaTepuaJioB C BKJIIOY .
MaCTUUYHO—1OJIMMEPHEIM 2,8 Or 530 mo
KJIEeBEIM CJIOEM 820 BKJIIOU.
BalyTHEE TOKPHITUSA YCUJIEHHOTO THUIla
3a- 11 TpexcJiorHoe nojuMmepHoe: |1,8 Or 57 mo 11460
BOOC— - TPYHTOBKAa Ha OCHOBE BKJIIOY .
Kue TEPMOPEaKTUBHEIX CMOJI; 2,0 Or 133 mo
NI - TEepMOIJIaBKMUM [OJIM— 259 BxJIOY.
fazo- MEPHBI ITOICIJION; 2,2 Or 273 mo
BBIE — BalMTHBEI CJIOM Ha OC-— 530 BxJtIOY.
HOBE BKCTPYIMPOBAHHOT'O 2,5 Or 630 mo
[IOJIUB TUJIEHA . 820 BKJIIOU.
IBYXCJIOVHOE IIOJIMMEPHOEe :
- TEepMOIJIaBKMUM [OJIM—
MEPHBIM [IOICJION;
— BalMTHBEIM CJIOM Ha OC—
HOBE BKCTPYIMPOBAHHOTO
OB TUJIeHA
3a- 12 KoMOBuHMPOBaAHHOE Ha OC-— 2,2 Or 57 mo 273]40
BOOC— HOBE IIOJIUDTUJIEHOBOM BKJIIOY .
Kue JIEHTH M 3KCTPYyOVPOBaH— 2,5 Or 325 mo
NI HOT'O IIOJIMDTHUJIEHA : 530 BxJIOY.
tazo- - TPYHTOBKA I[OJIMMEepHas;
BBIE — JIeHTa MOJIUBTUIIEHOBAS
C JIMIKYM CJIOeM TOJIIMHOM
He MenHee 0,45 MM (B omuH
cJiomn) ;
— BaWMUTHEM CJIOM Ha
OCHOBE 3B3KCTPYIOMPOBAHHOTO
OB TUJIeHA
Bazo-|13 MacTuuHoe : 6,0 Or 57 mo 820(40
BBIE - TPYHTOBKAa OUTyMHas BKJIIOY .
WUy OUTYMHO-TIOJIMMEPHAS ;
- MacCTHKa MBOJIALUMOHHAS
OuTyMHAS UM OUTYMHO-—
IoJIMMEepHas, WM Ha
ocHOBe achajibToCMOJIMC—
TEIX OJIMT'OMEPOB, apMMu-—
POBaHHAsA IOBYMs CJIOAMU
CTEKJIOXOJICTA;
— CJIOV HapyXHOV o0OepTKU
M3 PYJIOHHBEIX MaTepuajioB
ToJIIMHOM He MeHee 0,6 MM
Ba- 14 CUIMKAaTHO-3MaJIeBoe 0,4 Or 57 mo 426150
BOIC— (B mBa cJjosa) BKJIIOU .
Kue
W 15 Ha ocHOBe 3MNOKCUIHBEIX 0,35 Or 57 mo 820(80

Hata neyatn: 20.01.2007
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Bazo- Kpacok BKJIIOY .
BBIE
16 Ha ocHOBe noJmypeTaHO-— 1,5 Or 57 mo 27360
BBIX CMOJI BKJIIOY .
2,0 Or 325 mo
1020 BxJIMOY.

<1> TlokpeITHE IPUMEHSIOT s TPyO, VICIIOJIb 3y EMBIX npu
BOecTpaHIEeNHON MNPOoKJIaIKe .

<2> MakcCuMaJlbHBI OvaMeTp Tpy® C JIEHTOYHBEIM IOKPEITMEM,
HaHOCHUMBIM B 0as0BHX ycjoBuax, 530 mMm. HaHeceHMe JIEHTOUHEBIX
IIOKPEITMIM Ha Tal30NpOoBOI B TPACCOBEX YCJOBUAX PYUYHHM CIOCODOOM
OOonycKaeTcs TOJILKO B TerJjioe BpeMsa Tona (mpu TeMmmepatType

OKpyXaomero BoO3dyxXa He Huxe mjoc 10 °C).

<3> Insa Tpy® mouameTrpoMm OoJsiee 114 MM IIPUMEHSIOT OBa CJOS
IIOJIMMEPHOM ODEepTKU.

<4> TojmMHa MACTUYUHOTO OUTYMHOT'O IIOKPHITMS CBApPHOI'O CTHKA
MM OTPEMOHTUPOBAHHOI'O B TPACCOBEIX YCJOBMSAX YydacTKa I[IOKPHTHUS
noJjrkHa ObTb  He MeHee 7,5 MM mns  Tpy®  momameTrpoM  mo 159 Mmm
BKJIOUMUTEJILHO ¥ He MeHee 9,0 MM - g TpyOONpOBOLOB IMaMEeTPOM
168 MM m OoJee.

<5> ToymumHy 1,8 MM [IPUMEHSOT IpM HaHECEHUM I[OKPHTUM B
TPACCOBHIX YCJIOBMSAX Ha CTHKM TpPpyOOIPOBONOB IMaMeTpoM OT 57 1no
530 MM BKJIOUMTEJIHHO.

[Ipumeuanme. KoOHCTPYyKLUMS TIOKPLITUSA N 5 mnpumMeHseTcs s
M3OJIALUUM CTHIKOB, MEeCT IPUCOeOMHEeHMM, YIJIOB IIOBOPOTOB M pPEeMOHTa
MBOJIALMOHHBIX MIOKPHITUM  [IOI3EMHEIX TpyOONpPOBONOB B TPaCCOBLIX
YCJIOBMSAX, a TakKXe IJisg M30JALUMM CTaJIbHHX pPe3epByapoB.

Tabnuua 7

Tpe6OBaHVIF| K NOKPbITUAM BE€CbMa YCUINEHHOro tuna

HauMeHOBaHMe SHaue- MeTon Homep nOOKpHITUA
nokasarensa <*> HUe VCIBITaHUA no Tabmnuie 6
1. Agresusa K cTanuy, [TpnoxeHne
He MeHee, IIpU TeMIe-— n, mMmetonm A
paType:
20 °C, H/cm 70,0 2
50,0 1 (ons TpyBompoBOIOB
nuamMeTpoM 820 MM U
toree)
35,0 1 (ons TpyOompoBOIOB
nuaMeTrpoM mo 820 mwm),
9
20,0 3, 4, 5, 6, 10
40 °C, H/cm 35,0 2
20,0 1, 9
10,0 3, 4, 10
20 °C, Mla(xrc/cMm2) |0,5 [IpUJIOXEHME 7, 8
(5,0) ", meTonm B
2. Anresus B HaxJieC— [IpuoxeHue
Te npu Temneparype 20 ", Mmetonm A
°C, H/cM, He MeHee:
JIEHTHE K JIEHTEe 7,0 3, 4, 5
35,0 9
20,0 10
oBepTKU K JIEHTe 5,0 4
cJjiosa 3KCcTpynupoBaH- [15,0 3

Hata neyatn: 20.01.2007 CTtpouTtenscTeo Tner 11
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HOT'O HOJ'U/IOJ'Ie(l)MHa K
JIEHTEe

3. Anresus kK CTau
IIOCJIe BHIEPXKM B BOIE
B TeueHme 1000 u npwm
TeMmnepaTtype 20 °C,

[IpunoxeHue K

H/cM, He MeHee 50,0 1 (monsa Tpy®omnpoBOINOB
ouameTpoMm 820 MM u
BoJiee)
35,0 1, 2 (mns Tpy6Gomnpo-
BOIOB IOMAaMETPOM IO
30,0 820 mm)
15,0 9
3, 4
4. IlpoUyHOCTHL IHIpPU IIo T'OCT
yoape, He MeHee, Ipu 25812,
TeMInepaType : npujoxeHue 5
or MmHyc 15 °C mo Iy1a BCexX IOKPHETUM
niaoc 40 °C, Ix (xkpome 1, 2, 3, 9),
oy TpyOOonpoBOOOB
O/aMeETPOM, MM,
He OoJiee:
5,0 273
7,0 530
9,0 820
20 °C, IIx/MM TOJIIMHEL 1, 2, 3, 9 mna Tpy-
IOKPBITU S OONMPOBOAORB IOMaMeTPOM,
MM :
4,25 mo 159
5,0 oo 530
6,0 ce. 530
2 nna TpyOonpoBOHOB
O/aMETPOM, MM:
8,0 or 820 mo 1020
10,0 or 1220 u 6Gojee
5. IIpouHOCTH IpPU TOCT 11262
paspeiBe, Mlla, He T'OCT 14236
MeHee, IPU TeMmie-—
paTtype 20 °C <**> 12,0 1, 2, 9
10,0 3, 8, 10
6. Iljomwanb oTCJaU-— [IpuioxeHue JI
BaHMUSA MNOKPHTUS IIPU
KaTOIHOM IOoJigpu3a—
umm, cm2, He 0OoJee,
npy TeMmiepaType:
20 °C 5,0 I BCeX IMOKPHITUM
40 °C 8,0 1, 2, 9
7. CTOMKOCTL K pac- IIo T'OCT I TOKPBITUM C TOJI—
TPeCKMBAHUIO [IOI Ha-— 13518 MMHOM [OJIMOJIEOMHOBOTO
NpsSXeHueM IIPU TeMIle-— cjioa He MeHee 1 MM:
patype 50 °C, u, He
MeHee 500 1, 2, 3, 8, 9, 10
8. CTOMKOCTBH K [Io T'OCT
BO3meyvcTeMi Yd-pa- 16337
oraumum B noroke 600
KBT X u/M Opu TeMrue-—
patype 50 °C, u,
He MeHee 500 1, 2, 3, 8
9. TemnepaTypa XpyI-— IIo T'OCT

Hata neyatn: 20.01.2007
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xocTr, °C, He BHIIe

-50 °C

16783

10. TemnepaTypa
XPYINIKOCTM MACTUUHOTO
cjog (rubkocThb Ha
cTepxHe), °C, He
BoJiee

-15 °C

[Io T'OCT
2678-94

11. IlepexonHoe
3JIEKTPUYECKOE COIPO-—
TUBJIEH/E I[OKPHITUS B
3%-HOM pacTBOpE
Na SO rnpu Temrnepa-

2 4
Type 20 °C, OM x M2,
HEe MeHee:

NCXOoOHOEe

yepez 100 cyT
BHIEPXKA

10
10

10

10

10

[lpuoxeHue M

12. IlepexonHoe
3JIEKTPUYECKOE COIl—
POTUBJIIEHME I[IOKPBITUS
<*¥**> Ha BaKOHUYEHHOM
CTPOUTEJIECTBOM ydacCT—
kax Tpybomnporonma (B
wypdax) npm Temiepa-—
Type Beme 0 °C,

OM x M2, He MeHee

5 x 10

2 x 10

5 x 10

[lpuyoxeHue M

13. InsiexTpudueckasd
CIJIOWIHOCTE (OTCYTCT—
BMe Npo6os NpM 3JeK-—
TPUUECKOM Halpaxe-—
HuM) , KB/MM

VckpoBOM

nedekToCKOI

14. ComnpoTuBJIeHUE
neHeTpauuy (BOABJIM—
BaHMO) , MM, He OoJee,
npy TeMiepaType:

no 20 °C

ceeme 20 °C

[IpuioxeHve H

g BCeX TOKPHITUN

15. BonoHaCHIIAeMOCThb
3a 24 u, %, He Oojee

0,1

IIo TOCT 9812

16. T'pubBOCTOMKOCTE,
OajJyel, He MeHee

2

[lo T'OCT
9.048,

g BCeX MOKPHITUNI
BeCbMa YCMJIEHHOTO
T'OCT 9.049 TUIIa

Hecylel II0JIMMEePHOM

<*> [lokazaTejau CBOMCTB
OT'OBOPEHH OPyIMe YCJIOBUA.

<**> [I[pOYHOCTL IIPU pPa3pPeBe KOMOMHMPOBAHHEIX INOKPHEITUM, JIEHT U
3allMTHEIX ODEepPTOK (B Meramnackajgax)
OCHOBHI

USMEepAKT

OTHOCHAT
6es yueTa

npu 20

OC,

T OJIMHBL

ecnimu B HI He

TOJIBKO K TOJILIMHE
MaCTUYHOI'O WMJIN

Hata neyatn: 20.01.2007
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KayuyKOBOT'O IIOACJIOS, IIPY B3TOM INPOYHOCTBL IIPM Pas3peBe, OTHECeHHas
K ofmer TOoJMHEe JIEHTH, MJOJIKHA OBTh He MeHee 50 H/CM WUPUHE, a
3aMMTHOM oBepTku — He MeHee 80 H/cCM WMPUHH.

<***>  [I[penejibHO OOy CTUMOE 3HaUeHMe IepexonHoTo
BIIEKTPUUECKOTO CONPOTUBJIEHNUSA [TOKPBITU I Ha IO O3EMHBIX
TpyDOoNpoBOOax, 3KCIJIyaTUPYEMBIX OIMUTEJIbHOE BpeMs (Bbosee 40 jeT),
OOJIDKHO COCTaBJIATHL He MeHee 50 OM X M2 1Jid MACTUUHBIX OWTYMHBIX
nokpulTU u He MeHee 200 OM X M2 — OJIS [HOJIMMEPHBIX ITOKPBITUM .

Tabnuua 8

Tpe6OBaHVIF| K MOKPbITUAM YCUITEHHOro T1na

HauMeHOBaHMe SHaue- MeTon Homep nOOKpHITUA
nokaszarensa <*> HUe VCIBITaHUA no Tabmnuie 6
1. Agresusa K CcTalu
IpM TeMIepaType
20 °C:
H/cMm, He MeHee 50,0 [IpuyioxeHMe 11 (mns TpyOonpoBO-—
", Mmetonm A noe nuamMeTrpoMm 820 MM
n BoJee)
35,0 11 (mns TpyOonpoBO-—
IOOB IOMaMETPOM IO
820 mmM)
20,0 12
MIla (xrc/cm2), He 0,5 [IpuaoxeHme 13
MeHee (5,0) ", meTonm B
6ag, He boJjee 1 IIo T'OCT 14, 15
15140
2. Anresus B HaxJleC— [IpuoxeHue
Te npu Temneparype 20 ", Mmetonm A
°C, H/cM, He MeHee:
JIEHTEL K JIEHTE 7,0 12
cJjiosa 3KCcTpynupoBaH- [15,0 12
HOT'O IOJIMDTUJIEHA K
JIeHTe
3. Amresus kK CTaau
II0OCJIE BBIIOEPXKM B BOIE
B TeueHme 1000 u npwm
Temnepatrype 20 °C:
H/cMm, He MeHee 50,0 Opunoxenme K| 11 (mna Tpy©OOHNpPOBO-—
nos muamerpoM 820 MM
n BoJee)
35,0 11 (mns TpyOonpoBO-—
IOOB IOMaMETPOM IO
820 mmM)
15,0 12
6ag, He boJjee 1 IIo T'OCT 14, 15
15140
4. IIpOYHOCTBL IpPU [Io T'OCT
yoape, He MeHee, IIpu 25812,
TeMInepaType: npujoxeHue 5
or MmEyCc 15 °C mo 2,0 14
niaoc 40 °C, Ix 6,0 13
8,0 15, 16
20 °C, IIX/MM TOJIIMHEL 11, 12 nnsa
IIOKPBITMA TPpyOONIPOBOOOB
OVaMEeTPOM :

Hata neyatn: 20.01.2007 CTtpouTtenscTeo INuer 14
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4,25 oo 159 mm
5,0 o 530 mm
6,0 ce. 530 Mmm
5. IlpouHOCTHL HOpPU
paspeBe, Mlla, He
MeHee, IIpK TeMIepa-
Type 20 °C <**> 12,0 o TOCT 11
11262
10,0 IIo T'OCT 12
14236
6. Iljomanb oTCJaAU-— [IpuioxeHue JI
BaHWUSA IIOKPHEITUSA IIPU
KaTOOHOM [OJIApU3aLuM,
cM2, He OoJiee, HOpu
TeMrepaType:
20 °C 4,0 14, 15, 1leo
5,0 11, 12, 13
40 °cC 8,0 11, 15, 1leo
7. CTOMKOCTL K pac- IIo T'OCT IJ19 TOKPBEITUM C
TPECKMBAHMIO 1O Ha-— 13518 TOJIIMHOM
IIPSXEHUEM IIPU TeMIle-— IOJIMOJIedMHOBOT'O CJIOS
patype 50 °C, u, He He MeHee 1 MM:
MeHee 500 11, 12
8. CTOMKOCTBL K [Io T'OCT
BO3meyvcTeMio Yd-pa- 16337
oraumum B noroke 600
KBT X u/M Opu TeM-—
neparype 50 °C, u,
He MeHee 500 11, 12
9. IlepexonHoe [lpuioxeHue M
3JIEKTPUYECKOE COIl—
POTUBJIEHME I[IOKPHITUS B
3 $-HOM pacTBOpE
Na SO rnpmu Temrnepa-
2 4
Type 20 °C, OM x M2,
He MeHee:
10
MCXOOHOE 10 11
8
10 12, 13, 15, 1o
2
5 x 10 14
9
yepez 100 cyT 10 11
BHIIEPXKU 7
10 12, 13, 15, 1o
2
3 x 10 14
10. IlepexonHoe [lpuioxeHue M
3JIEKTPUYECKOE COIl—
POTUBJIIEHME I[IOKPBITUS
<*¥**> Ha BaKOHUYEHHOM
CTPOUTEJILECTBOM
yyacTke TpyOoIlpoBOna
(B mypdax) npu
TeMIepaType BHIle
0 °C, OM x M2, He 5
MeHee 3 x 10 11, 12, 16
5

Hata neyatn: 20.01.2007
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1 x 10 15
4
5 x 10 13
11. IusnexTpuueckas VckpoBOM
CILJIOWHOCTBb nedeKToCKOn
(oTcyTcTBUMEe npobosd
Py BJIEKTPUYECKOM
HaNpAXeHVMr) , KB/MM
5,0 11, 12, 16
4,0 13
2,0 14
12. BomoHaCHIIAEMOCTh IIo T'OCT
3a 24 u, %, He Oojyee (0,1 9812 13
13. T'pmbBOCTOMKOCTE, IIo T'OCT Iy1a BCexX IOKPHETUM
6aJjy, He MeHee 2 9.048, TI'OCT |yCWJIEHHOTO THIAa
9.049

<*> [lokaszaTenn CBOMCTB wusaMepsaiorT npu 20 °C, ecnu B HI He
OT'OBOPEHH OPyIMe YCJIOBUA.

<**> [I[pOUHOCTHL IIPM PaspbHBe KOMOMHUPOBAHHOT'O MNOKPHEITUS, JIEHT
¥ BallMTHHEIX oBepTok (B MeranackajigiX) OTHOCHT TOJIbKO K TOJIIUHE
Hecylel I[IOJIMMEPHOM OCHOBE 0es3 ydeTa TOJIIMHEL MAaCTUUHOT'O WMIIU
KaydyKOBOT'O IIOoICJOod. [Ipy 3TOM OPOUYHOCTL IIPM pPasphiBe, OTHEeCeHHad
K obmer TOoJMHEe JIeHTH, MHOOJIKHA OBTb He MeHee 50 H/cM  WMPWMHEH,

a B3amMTHOM oBepTkM - He MeHee 80 H/CM WIMPMWHEL.

<*x**> [[pemeJibHO OOy CTUMOE 3HaueHue IIEPEXOIHOTO
BIIEKTPUUECKOTO CONPOTUBJIEHUSA [TOKPBITU S Ha IO O3EMHBIX
TpyDOoNpoBOOax, 3KCIJIyaTUPYEMBIX OIUTEJIbHOE BpeMs (Bosyee 40 gjeT),
OOJIDKHO COCTaBJIATHL He MeHee 50 OM X M2 @i MACTUUHBIX OWTYMHBIX
nokpuTUM u He MeHee 200 OM X M2 — OJIS I[HOJIMMEPHBIX ITOKPBITUM .

[onyckaeTcs MNpUMEHsTb [OpyrMe KOHCTPYKUMM 3alUMTHBIX MOKPLITMIA, oGecnedvBaowme BbINOSIHEHUE
TpeboBaHWIn HACTOSILLEro CTaHapTa.

6.2. Mpu cTpouTenbCcTBe TPYOONPOBOAOB CBapHble CTbIKUM TPYD, (hacoHHbIE 3nemMeHTbl (rMapo3aTBopbl,
KOHAEHCATOCOOPHUKKN, KOneHa UM Ap.) M MecTa MOBPEXAEHUS 3aliMTHOrO MOKPbLITUS WU30MMPYIT B TPaCCOBbIX
YCMOBUSIX TEMW >Xe maTtepuanamu, 4To W TpyGonposoAbl, MNM OPYrMMM, MO CBOUM 3alUMTHbIM CBOWCTBaM
oTBeYaloLWwyMn TpeboBaHUsSIM, NPUBEAEHHbIM B Tabnuvue 7, He YCTyMaloWMMK MOKPbITUIO NIMHERHOW YacTu TpyGbl U1
MMEIOLLIMMU aareamio K NoKpbITUIO NIMHEHOM YacTu TpyGonposoaa.

6.3. Mpu pemMoHTe aKcnnyaTUpyeMblix TPyOOMpPOBOAOB [OMycKaeTCcs NPUMEHSITb MOKPbITUS,, aHamNornyHble
HaHeCceHHbIM Ha TpybonpoBo4 paHee, a Takke Ha OCHOBE TEpPMOYCaXMBaKOLWMXCA  MaTepuarsos,
NONIMMEPHO-BUTYMHbIX, MONTMMEPHO-ACMOSTbHBIX U JIUMKUX NONMMEPHbIX NTEHT, KPOME NOSNIMBUHUIXITOPULHBIX.

MpumeyaHne. ONsS M30MAUMU CTBIKOB M PEMOHTA MECT MOoBpeXAeHW TpyGonpoBOAOB C MacCTUYHbIMU
BGUTYMHBIMMW MOKPLITUSIMU HE [OMYCKAETCs NPUMEHEHWNE MONMSTUNEHOBbIX NIEHT.

6.4. [Ins cTanbHbIX pe3epByapoB, YCTAHOBIEHHbIX B TFPYHT MM OOBANOBaHHbLIX FPYHTOM, MPUMEHSIOT
3aLLUMTHbIE NOKPLITUS BECbMA YCUMEHHOro Tna KOHCTpykumm N 5 u 7 no tabnuvue 6.

6.5. TonwuHy 3aWMUTHBIX MOKPLITUA KOHTPOMMPYIOT METOAOM HepaspyLuatoLwero KOHTPOmns € NpUMeHeHneMm
TONLWMHOMEPOB U APYrMX U3MepUTENbHbIX NMPUBOPOB:

- B 6a30BbIX 1 3aBOACKUX YCMOBUAX ANS1 ABYXCIOWHbLIX M TPEXCIOMHBLIX MOMMMEPHBIX MOKPBITUA Ha OCHOBE
3KCTPYAMPOBAHHOIO MOMMATUIIEHA, MOMNUMPONUIIEHa; KOMOWHMPOBAHHOMO Ha OCHOBE MOMMATUIIEHOBOW NEHTbI U
3KCTPYAMPOBAHHOIO MOMUITUIEHA; NEHTOYHOro NOMMMEPHOrO N MacTUYHOrO MOKPLITUI - HA KaXOow AecsaTon Tpybe
O[HOW NapTMUM HE MeHee YeM B YeTbIpex ToHKax MO OKPYXXHOCTU TPyObl 1 B MECTaXx, BbI3bIBalOLLMX COMHEHNE;

- B TPACCOBbIX YCMOBUSIX AMsl MACTUYHbIX MOKPbITUIA - Ha 10% CBapHbIX CTLIKOB TPy6, M30NMPYyEMbIX BPYUHYIO, B
YeTbIpex ToYKax Mo OKPY>XHOCTU TPyOhl;

- Ha pesepByapax A8 MacTUYHbIX NOKPLITUIN - B OQHOW TOYKE Ha KaXX4oM KBaapaTHOM MeTpe MOBEpXHOCTH, a
B MecTax nepernboB U30MALUNOHHbBIX MOKPbLITUM - Yepe3 1 M N0 AfIMHE OKPY>XHOCTHU.

6.6. AOresuio 3alUMTHLIX NOKPBLITUIA K CTany KOHTPONUPYIOT C NPUMEHEHUEM aare3MMeTpoB:

- B 6a30BbIX 1 3aBOACKUX YCNOBUSX - Yepes kaxable 100 M nunu Ha kaxxgon aecsaton Tpyde B napTuu;

- B TpaccoBbIX ycroBusx - Ha 10% cBapHbIX CTLIKOB TPYO, N30MMPOBAaHHBLIX BPYUHYIO;

- Ha pe3epByapax - He MeHee YeM B BYX TOYKaX MO OKPY>KHOCTMU.

Ona MacTWYHbIX MOKPLITUM [OMycKaeTcs onpefenaTb agre3vio MeTogoM Bblpe3a pPaBHOCTOPOHHEro
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TpeyrofnibHWKa C AfMHOW CTOPOHbI He MeHee 4,0 cM C MocneaylLwmuM oTCrianBaHMEM MOKPLITUSA OT BEPLUMHbI yrna
Hagpes3a. Aareans cuMtTaeTcs YOOBMETBOPUTENBLHOW, €Crnn Npu oTCramBaHnM HOBbIX NOKpbITUIA 6onee 50% nnowaan
OTCranBaemMon MacTUKU OCTaeTcs Ha MeTanne Tpybbl. [MoBpexaeHHOe B mpouecce NpPOBEPKW afre3nv NokpbiTue
peMOHTUPYIOT B cooTBeTcTBUM ¢ HU.

6.7. CnnowHOCTb NOKPbLITUA TPYH Nocne oKOH4YaHWS npouecca M3onAuMu B 6a30BbIX M 3aBOACKUX YCNOBUSAX
KOHTPOSMPYIOT MO BCEN MOBEPXHOCTU MCKPOBbLIM AedeKkToCKonom npu HanpsbkeHun 4,0 unm 5,0 kB Ha 1 MM TOMLWUHBI
MOKPbITUS (B 32aBMCMMOCTM OT Matepuana noKpbITus), a Ans CUNMKaTHO-9MarneBoro - 2 kKB Ha 1 MM TOMLWUHEI, a Takke
Ha Tpacce nepep onyckaHueM TpybonpoBoAa B TPAHLLED M NOCIe U30NSALMN pe3epByapos.

6.8. [dedekTHble MecTa, a TakkKe CKBO3Hble MOBPEeXAEHWS 3alUMTHOrO MOKPLITUSA, BbiSIBNEHHbIE BO Bpems
NpoOBeEpKN €ero kavecTsa, MCNPaBnslT A0 3ackinku Tpybonposoga. Npu pemoHTe obecneumBaloT OAHOTUMHOCTb,
MOHOSIMTHOCTb WM CMMOLHOCTb 3aLUMTHOrO MOKPbITUSA; MOCne ucnpasneHuss OTPEeMOHTUPOBaHHbIE MecTa nognexar
BTOPMYHOWM NpOBEpPKE.

6.9. Nocne 3ackinkn Tpybonposoaa 3allMTHOE MOKPbLITUE NPOBEPSIOT HA OTCYTCTBME BHELUHWUX NOBPEXOEHWHN,
BbI3bIBAKOLLUMX HEMOCPEACTBEHHbIN 3NEKTPUYECKUIN KOHTaKT Mexay MeTannom Tpyb n rpyHToM, ¢ nomoLLbio npnbopos
Onsa o6HapyXXeHUs MeCT NOBPEeXAEHWS N30NALNN.

6.10. [Ins 3awmTbl TpyOONPOBOAOB TEMMOBLIX CETEN OT HAPY>KHOW KOPPO3UN MPUMEHSIIOT 3aLUUTHbIE MOKPbITUS,
KOHCTPYKLMMN U YCIOBUSA MPUMEHEHUS KOTOPbIX NpuBeaeHsl B Mpunoxexun M.

7. TpeboBaHMA K ANEKTPOXMMUYECKON 3aLuute

7.1. TpeboBaHUA K 9SNEKTPOXMMUYECKOW 3aluuTe npu  OTCYTCTBMU OMACHOIO BIIMSIHUS MOCTOSIHHbIX
Ony>XgarLWmx N NepeMeHHbIX TOKOB

7.1.1. KatogHyto nonsapusaumio CoopyxeHun (kpome TpybonpoBoOoB, TPaHCMNOPTUPYIOLWMX cpeabl, HarpeTble
cebiwe 20 °C) ocylecTBNSOT TakuMm 06pasoM, 4ToObl MOMNsipU3aLMOHHbIE MOTEeHUuansl mMeTanfa OTHOCUMTENbHO
HaCbILLEHHOrO MeAHO-CY bd)aTHOroO aNeKTpoAa CpaBHEHUS HAXOAUNNCL MEXAY MUHUMATbHBIM U MakcuManbHbIM (MO
abCcontoTHOMY 3HAYEHWUIO) 3HAYEHNSIMM B COOTBETCTBMM C Tabnuuen 9.

Tabnuua 9
Monsipn3aunoHHble 3alLMTHbIe NOTEeHUMarnbl MeTarnna cCoopyXeHust

OTHOCUTEJIbHO HacCbILLEeHHOro Me,EI,HO-CyJ'IbeaTHOFO
aneKkTpoda cpaBHEHUA

MeTallJl COOPYyXEeHUSA 3HaUueHMre 3alMTHOT'O NOoTeHLUMajla <*>, B
MMHMMAJIbHOE MakCUMaJibHOE
E E
MUH Makc
Cranb -0,85 -1,15
CBuHelL -0,70 -1,30
AJTIOMUHWT -0,85 -1,40
<*> 3pmechb M najiee IO MUHMMAJILHEM U MaKCUMAJIbHEIM BHAUYEHUSIMU
IOTeHLMajla NoOpas’yMeBalT €I'0 3HaudeHMs [0 aOCOJITHOM BeJIMUMHE.

M3amepeHre nonsipusaumoHHbIX NOTEHLUMANoB NPOBOAST B COOTBETCTBUM C MNpunoxeHuem P.

7.1.2. Ha BHOBb MOCTPOEHHLIX U PEKOHCTPYMPYEMbIX MOA3EMHbIX CTarnbHbIX TpyGonpoBodax obecneyvBaloT
nonsipU3aLnoHHbIE MOTEHLMarnNbl B COOTBETCTBUM C Tabnmuen 9.

Ha pgeinctBylowmnx cTanbHbIX TpyGonpoBodax [0 MX PEKOHCTPYKUMM W MpU OTCYTCTBMM BO3MOXHOCTYU
N3MEepPEHUIA NoMSIPU3aLMOHHbLIX NMOTEHLMANOB AOMYCKAETCS OCYLLECTBMATbL KAaTOOHYIO MONsipM3aLmnio Takum obpasom,

4YTOObI CyMMapHble noTeHuuanbl (]C BKo4Yawume nonapm3aunMoHHy0 1 OMUYECKYH0 CoCTaBndaowmne, Haxoamnncb

yM
B npegenax ot mmHyc 0,9 oo muHyc 2,5 B no meaHo-cynbgaTHOMY 3MekTpody CpaBHeHMs Ans TpybonpoBodoB C
MacCTU4YHbIM U NEHTOYHBbIM MOKPbLITUSMKU M B npegenax ot muHyc 0,9 go muHyc 3,5 B - ana TtpybonpoBonoB ¢
MOKPbITUEM Ha OCHOBE 3KCTPYAMPOBAHHOIO NOMM3TUIEHA.

MeTog nsmepeHns cymmapHbIx noTeHumanos npvseeH B MpunoxeHun C.

7.1.3. KaTtogHyio nonsipusauuio kabenen cBA3M NPOBOAAT TakuM o06pasom, 4TOObI NONSAPU3aLMOHHbIN
noTeHuman obonoyvkn kabens no OTHOLUEHWMIO K MeOHO-CynbaTHOMY 3MeKTpody CpaBHEHUS COOTBETCTBOBAI
3HaYeHNsIM, YCTAHOBIEHHbIM B Tabnuue 9.

Mpumevanus. 1. Ons cBuHUOBbLIX obornoyek kabenei cBA3M 6Ge3 3alWMTHBIX MOKPOBOB, MPOMOXEHHbLIX B
kabenbHOM KaHanusauun, 4ONyckaeTcs MO KpasiM 30Hbl 3aliMTbl CMELEeHMe MUHMMAanbHOro 3almMTHOro noTteHuuana
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OT CTauMOHapHOro He MeHee 4Yem Ha 100 mB.

2. MNpu kaTtogHoW nonsipu3auumn ctanbHOW GpoHM Kabenewm CBA3M MaKCUmarbHasi pPas3HOCTb MOTEHUManoB
mexay OpoHer u MegHO-CynbdaTHbIM 3MEKTPOAOM CPpaBHEHUS OOIMkHa ObiTb HEe Gonee MuHyc 2,5 B, a no kpasm
30HbI 3aLLMTbl CMELLEHNE MUHMMANbHOIO 3alUTHOMO NOoTEeHLMana oT CTauMoHapHOro AOMKHO ObiTb He MeHee 50 MB.

3. ONeKTPOXMMMYECKYIO 3alLmnTy Kabernen cBs3U C 3aLMTHBIM NOKPOBOM LUNAHIOBOro TMMa noeBepx obomnoYku, a
Takke noesepx o6onoykn u 6poHM He npoBoadaT. KatogHyi nonsipusaumio Takux kabenewm B OMacHbIX 30HaX
NPUMEHSIIOT NULWb B Cry4asx HapyLleHUs CAMOLWHOCTU 3alMTHOIO NOKPOBa.

7.1.4. KatogHyi nonapumsauuio noas3eMHbIX CTanbHbIX TPybOMpoBOAOB, TPAHCMOPTUPYIOLIKMX CpeAbl
TemnepaTypon cBbiwe 20 °C 1 He MMeKLWmMX TENNON3oNAUMN, a Takke B OMOKOPPO3NOHHO-arpeCcCMBHbBIX MPyHTax
NPOBOASAT TakMM 0Bpa3om, 4ToObl NONAPM3aLMOHHbBIE MOTEHUMarnbl CTanu Haxogunuck B npegenax ot muHyc 0,95 go
MuHyc 1,15 B no MegHo-cynbdaTHOMY 3reKTpoay CpaBHEHWUS.

7.1.5. KatogHyto nonspusaumio TpybonpoBoAOB € TENNousonsauuen, B TOM Yucre TennoBbIX ceTen 1 ropsayero
BofoCHabxeHns 6eckaHanbHOW NPOKMagkM, a TakkKe KaHanbHOW MpOoKNagku Mpu  pacrnornioXeHUM aHOA4HOro
3a3eMneHus 3a npeaenamMu kaHana npoBOAAT TakuMm obpa3om, 4Tobbl CyMMapHbIi noTeHuuwan Tpybonposoaa Obin B
npepgenax oT MuHyc 1,1 go muHyc 2,5 B no mepHo-cynbaTHOMY 3nekTpody cpasBHeHus. [lpu oTcyTcTBum
aHTUKOPPO3NOHHOTO MOKPLITUA Ha HapYXHOW MOBEPXHOCTU TPYBOMPOBOAOB CyMMapHbLIA noTeHumnan Tpybonposoaa
MOXET ObITb B Npeaenax ot MuHyc 1,1 0o muHyc 3,5 B no meaHo-cynbdaTHOMY 311eKTpoay CPaBHEHUS.

7.1.6. KatogHyo nonsipusaumio TpybonpoBOOOB TEMMOBbIX CETENM U rOpsYero BOAOCHaAGXEHWs KaHanbHOWN
NPOKNaaku NPUMEHSIIOT MPU PACrONOXEHUN aHOLHbIX 3a3eMITeHWUA B KaHane unv BHe kKaHana. lMpu pacnonoxeHun
aHoAdHbIX 3a3eMfeHuMn B KaHane noTeHuman TpybonpoBoAa, W3MEpeHHbI OTHOCUTENbHO YCTAHOBIEHHOMO Y
NMOBEPXHOCTM TPybObl BCMOMOraTenbHOro CTanbHOro anekTtpoga, noggepxusatoT Ha 0,3 - 0,8 B oTpuuatenbHee
noTeHumarna Tpyobl OTHOCUTENBHO 3TOr0 ANIEKTPOAA, M3MEPEHHOIO NPU OTCYTCTBUM KaTOAHOW nonspusaummn Tpyosbl.

N3amepeHre noteHumana TpybonpoBoga npv pacnonoXeHUW aHOQHOro 3a3eMIleHUs B KaHane MpuBedeHo B
Mpunoxexun T.

7.1.7. MNpw kaTogHon nonsipudauun kabenen CLIB, cMnoBbIX 1 CBA3N, NPUMEHSIEMbIX Ha XXENe3HOW gopore, co
CBUHLIOBOW UNu anioMuHMeBor obornodkamu 1 BpoHer 6e3 HapyXHOro LUMaHroBOro MOKpOBa cpeaHee 3HadeHue
noTeHuManoB mMexay kabenem n MegHo-cynbgaTHbIM 3NEKTPOAOM CpaBHEHUs1 obecneymBaloT B Npeaernax oT MUHYC
0,9 oo munyc 3,0 B.

7.2. TpeboBaHMA K 3MEKTPOXUMUYECKOW 3aLumMTe NPW HanmMuMmM ONacHoro BAWSIHUS MOCTOSIHHbIX BnyXaaroLmx
TOKOB

7.2.1. 3awWwnTy COOPYXEHMIN OT ONACHOro BIMSAHUS NOCTOSHHBIX BNYyXAaloLWMX TOKOB OCYLLECTBNSAT Tak, YToObl
obecneunBanochb OTCYTCTBME HA COOPYXEHUU aHOAHBLIX U 3HAKONEPEMEHHbIX 30H.

Honyckaetcs cymMmapHasi NpOOOIIKUTENBHOCTb MOMOXUTENbHbLIX CMeLleHWA noTeHuMana OTHOCUTENbHO
CTauMOHapHOro noTeHumana He 6onee 4 MUH B CyTKW.

OnpegeneHve cMmelleHWn MoTeHumana (pa3HOCTb MexXZy W3MEpPEHHbIM MOTEHLUMAnoM COOPYXXEHUS U
CTauMoHapHbIM NOTEHLUManoM) NPoOBOAAT B COOTBETCTBUU C [punoxeHnem I

MpumeyaHue. Mpu OTCYTCTBMM AaHHbIX O CTALMOHAPHOM MOTEHUMane ero 3HavyeHwe Ans ctanuv npuHUmaroT
pasHbIM MuHYC 0,7 B.

7.2.2. B ycnoBusix onacHoro BNnaHus 6nyaatroLmx NoCTOsIHHbIX TOKOB NpW 3aLlMTe cTanbHbIX TpybonpoBoaos
N pe3epByapoB C TeMMNepaTypon TPaHCMOpPTUPYEMOro (XpaHMmoro) npoaykra He Bbiwe 20 °C B rpyHTax BbICOKOM
KOPPO3MOHHOW arpecCMBHOCTU, TPYOONPOBOAOB OPOCUTENBHBIX CUCTEM U CUCTEM OBBOOHEHMS B IpyHTax cpenHen
KOPPO3MOHHOW  arpeccMBHOCTM, TPYOOMPOBOAOB CENIbCKOXO3SINCTBEHHOrO BOAOCHAabXEeHWst U pes3epByapoB
TPaHLENHOro TMna He3aBMCUMO OT KOPPO3MOHHOW arpeCCUBHOCTU FPYHTOB CpefHue 3Ha4YeHUs NonspusaumoHHbIX U
CyMMapHbIX NOTEHUMANOB YCTaHaBNMBAOT B Npedenax, ykasaHHblx B 7.1.1 n 7.1.2.

MamepsieMble 3Ha4YeHUs 3alWUTHbLIX MOTEHUMAanoB MO abCoNMTHOM BenMuMHE OOIMKHbI OblTb HE MeHee
3HayeHus CTalMOHapHOro noTeHumnana.

7.2.3. KatogHyo nongapusaumnio kabenemn cBs3n npu 3awmute oT Kopposuu 6nyxgarowmMmm TokaMmym NpoBogsAT,
Kak ykasaHo B 7.1.3.

7.3. TpeboBaHuMs K 3NEKTPOXUMMYECKOM 3aLUUTE MPU HANMYMM OMacHOro BUSHUS NEPEMEHHbLIX TOKOB

3awmTy cTanbHbIX MOA3EMHBIX TPyOONpPOBOOOB OT KOPPO3WM, BbI3bIBAEMOM OnyxgawowumMu Tokamu OT
ANEKTPMPULMPOBAHHOIO TPaHCMOPTa, a Takke NepemMeHHbIMU TOoKaMW, WMHOYLMPOBAHHBIMW OT BbICOKOBOSbTHbBIX
NNHWIA 3anekTponepenay, obecnevnBaloT B ONACHbIX 30HaX HE3aBMCUMO OT KOPPO3MOHHOM arpeCcCUMBHOCTU FPYHTOB
MEeTOAOM KaToaHoW nonsipusaumu. KatogHyo nonspusaunio nNpoBOAST Takmm o6pasoM, 4Tobbl cpegHue 3HaueHus
Nonsapun3aLMoHHbIX NoTeHUnanos obinm B npegenax ot MuHyc 0,90 o MuHyc 1,15 B unu cymmapHbIX NoTeHUManos -
B npegenax oT muHyc 0,95 go muHyc 2,5 B gns TpybonpoBofoB C MAaCTUYHLIMU M IEHTOYHLIMU MOKPLITUSIMUA U B
npegenax ot muHyc 0,95 go muHyc 3,5 B - gna tpybonpoBogoB C NOKPbITUEM HA OCHOBE 3KCTPYAMPOBAHHOIO
nonuatuneHa. KarogHyo nonsipmsaumio TpybonpoBoAoOB TEMNMOBLIX CETEN U ropsiiero BoAgOCHabXeHWUs1 MpoBOAAT B
cootBeTcTBUM C 7.1.51 7.1.6.

7.4. [lonyckaeTcst He npeaycMaTpmBaTh 3NEKTPOXUMMYECKYIO 3aLMUTY CTarbHbIX BCTABOK AfMHON He 6onee 10
M Ha NIMHEWHOW 4acTu MONUITUNEHOBLIX FA30NPOBOAOB, YH4AaCTKOB COEAMHEHUIN NONMUITMUIIEHOBbLIX ra3onpoBOAOB CO
CTanbHbIMM BBOAAMU B foMa (MpU HanMyMyM Ha BBOAE 3IIEKTPOU3ONUPYIOLLIMX COEOMHEHMN), CTarnbHbIX QYTNSPOB C
n30nsunent BecbMa YCUIIEHHOrO TuUNa AnvMHou He 6onee 10 m. py 9TOM 3ackinky TpaHLWen B TOW ee yacTu, rae
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nponoXxeHa cTanbHasa BCTaBka, No BCEN rMyOGUHe 3aMeHSI0T Ha necyaHyto.

CranbHble ra3onpoBofbl, PEKOHCTPyMpyeMble METOAOM CaHMpOoBaHUs (06NULIOBKM BHYTPEHHEN MOBEPXHOCTH
TpyObl) C NMOMOLLBIO NMOMMMEPHBIX MaTepmnanos, kKak NpaBuo, nognexar 3awmTe B cootBeTctBun ¢ 7.1.1 n 7.1.2.

CranbHble ra3onpoBOAbl, PEKOHCTPYMPYEMblE METOLAOM MPOTSHKKU MOMUSTUIIEHOBLIX TPYO, noanexar 3awute
Ha Tex yyacTkax, rge cranbHas Tpyba HeobxoauMma Kak 3awuTHbIn pyTnap (nod aBTOMOBUMbHBIMU, XenesHbIMU
goporamu n gp.).

CranbHble dyTnsipsl TpybonpoBoaoB Mo aBTOMOOUINBHBIMIU JOPOramMu, Xene3HO40POXHbIMA U TpaMBaHbIMU
nyTsMuM npu GecTpaHLWenHon npoknagke (Npokon, npodaBnvMBaHWE W ApyrMe TEXHONOrnW, paspeLleHHble K
NPUMEHEHMWIO), KakK MnpaBwno, 3awuLianT cpeacTBaMu 3SMEeKTPOXMMUYECKOW 3aluTbl, MPpU MNpoKnagke OTKPbITbIM
CnocoboM - U3ONSALUMOHHLIMU MOKPLITUSAMU U SNIEKTPOXMMUYECKOW 3alumMTon B cooTBeTcTBUM ¢ 5.4, 7.1.1 1 7.1.2. B
KayecTBe (yTnsipoB pPEKOMEHOYETCH WMCMNOonb3oBaTb TPyObl C BHYTPEHHUM 3alUTHbIM MOKpbITUEM. [pu 3awuTte
Tpy6bl U dyTnspa cpeacTtBamMu 3MEKTPOXUMUYECKON 3awuTbl TPYOy U QYyTNsSAp COeauHSAIOT depes perynmpyemyro
nepembIyky.

7.5. Ecnn obecneyeHne 3awmTHbIX noteHumanoB no 7.1.1 n 7.1.2 Ha AeucTByloWwmMx TpybonpoBoaax,
TPaHCNOPTUPYOLMX cpeabl TeMnepaTypon He Bbiwe 20 °C 1 gnuTensHOe BpeMsi HaxOA4MBLUMXCS B 3KCMfyaTauumn B
KOPPO3MOHHO-OMACHbIX  YCIOBUSIX, 9KOHOMWYECKM HeLenecoobpasHo, MO COrfacoBaHUK C  MPOEKTHOW W
3KCrnyaTauMoOHHOW OpraHusaunsMuM U fnpu HeobxoaMMOCTU C TeppuTopuanbHbiMUM opraHamu [ocropTexHagsopa
OOMycKaeTcsl MPUMEHSATb B KaYeCTBE MUHMMAarbHOMO NONSpPU3aLMOHHOro 3alMTHOro NoTeHumana Tpybonposoaa ero
3HayeHne Ha 100 mB oTpuuaTeneHee craumoHapHoro noteHuuana. CraumoHapHbI noTeHuwan Tpybonposoaa
onpeaensT Nno AaTtynky noTeHuuana (BCnomMmoraTtenbHOMY 3MeKkTpoay) B COOTBETCTBUM C [punoxeHnem Y.

Mpumevanne. Heobxoanmo, 4ToBbl MUHMMANbHLIA 3aLUTHLIA NONAPU3ALMOHHBLIA NoTeHuuan £ 6bin He
MeHee oTpuuaTenbHbIM Yem MuHyc 0,65 B.

7.6. KatogHyto nonsipusaumio NoA3eMHbIX METanfMYecknx COOPYXXEHWUI OCYLLUECTBMST TakK, YTOObl OHa He
BMMsiNa Ha coceHUe NoA3eMHble METaNNUYECKME COOPYXKEHUSI.

Ecnm npm ocyllectBneHnM KaTOOHOM nondpu3auuMyM BO3HMKAET BpedHOe BIUSHME Ha cocefHue
MeTanmmMyeckme COOpPYXeHUsl, He06X0OUMO NMPUHATE Mepbl MO YCTPaHEHUIO UMM NMPOBECTM COBMECTHYHO 3aLUUTY 3TUX
COOpPYXEHUN.

MpumeyaHne. BpedHbIM BNUSIHUEM KaTOAHOW MOMSIpM3auumM  3alUMLLAEMOro COOPYXEHUSI Ha cocefHue
MeTannmMyeckme CoOOpYXXEHUs CYUUTaKOT:

- YMEeHblUeHMe MO abCOomMTHOM BENWYMHE MUWHUMANBHOTO WM YBENUYEeHWe no abCoNoTHOM BenuYMHe
MaKCUManbHOrO  3alWTHOro  MoTeHuMana Ha  COCeOHUX  METalfMYEeCKUX  COOPYXEHUSIX,  UMEHLLMX
3MNEKTPOXMMUYECKYIO 3aLLNTY;

- MOsIBNEHME OMacHOCTM KOPPO3UM Ha COCEOHWX MOA3EMHbIX MEeTannMyecKkMx COOPYXEHUSIX, paHee He
TpeboBaBLUNX 3aLUUTLI OT HEE;

- cMewweHne 6onee yem Ha 0,040 B B ntobyto CTOPOHY CTauMOHApPHOro noteHuvana Ha kabensix cBA3W, He
UMEIOLLMX KaTOLHOW NomnsipusaLmu.

7.7. TpeboBaHMS K ranbBaHNUYECKOW 3alLnTe

7.7.1. Bawuty ranbBaHWYeCcKMMM aHogamu (NPOoTeKTopamu) nNPUMEHSIOT B FPYHTaxX C  yAenbHbIM
conpoTusneHmemM He 6onee 50 Om x m:

- Ons OTAOEnNbHbIX Y4YacTKOB TPyOONpoBOAOB HEBGOMbLION MNPOTSXKEHHOCTU (HE WMELMX SMEKTPUHECKUX
KOHTaKTOB C OPYIMMU COOPYXXEHUSIMW) NMPWU OTCYTCTBMM UMM MPU HaANU4MU OMACHOCTM OnyXxaatoLmx MOCTOSHHbIX
TOKOB, €Cn BbI3bIBAEMOE MU CpefHee CMeLLeHne NoTeHumana oT ctauumoHapHoro He npesbiwaeT nntoc 0,3 B;

- ANg yyacTKkoB TpyBoNpoBOAOB, ANEKTPUYECKN OTCEYEHHbIX OT 0BLLen CeTU U30NMPYIOLLMMU COeQUHEHNAMNA;

- MPU OTHOCUTENBHO MarnbIX PacYETHbIX 3aLLMTHbBIX TOKax (MeHee nnu paeHbIx 1 A);

- Kak [OMONHWUTENbHOE CpeacTBO, Korga [OEencTBYHLIME KaToAHble CTaHUMM He 06ecneynBaloT 3aluTy
OTAenNbHbIX y4acTKoB Tpy6onpoBoaos;

- ANd 3alWnTbl OT BPe4HOro BAUSIHUSA NEPEMEHHOr0 TOKa.

7.7.2. TanbBaHN4eckylo 3awmTy TPybONpoOBOAOB TEMMOBbLIX CETEN U ropsiyero BOAOCHAOXEHWUS MPUMEHSIOT
TOMbKO NPWU UX NpoKNagke B KaHanax ¢ pasmelleHWeM ranbBaHMYeCcKNX aHOAOB B KaHarne unv HenocpeacTBEHHO Ha
noBepxHOCTU TpybonpoBoaoB.

7.8. TpeboBaHus K opeHaXXHOW 3aLuTe

7.8.1. [IpeHaxHyl0 3aLUMTYy NPUMEHSAOT MPU MUHMMAIbHbLIX 3HAYEHUSIX OPEHaXHOro Toka, obecneynBaroLLmX
BbINOMHEHNe TpeboBanuii 7.2.1. ECnv NnpuMeHeHne NonsipuaoBaHHbIX ApeHaxen HeadhHEKTUBHO MM HeONpaB4aHHO
MO TEXHUKO-9KOHOMUYECKMM NoKasaTensam, TO UCMOMb3YI0T KaTOAHY 3aluuTy, 3auTy YCUNEHHbIMU ApeHaxamu nunm
KaToOHY!0 3aLUMTy COBMECTHO C APEHaXXHOWN.

7.8.2. MNogknioveHne ApeHaxHbIX YCTPOWCTB K PENbCOBLIM NMYTAM - B COOTBETCTBMM € TpeboBaHuamn HI.

He ponyckaeTcs HenocpeOCTBEHHO MPUCOEANHATL YCTAHOBKU APEHaXHOW 3aluTbl K oTpuLaTenbHbIM WWHaM
1 K cbopke oTpuLaTenbHbIX MMHUIA TATOBLIX MOACTaHLUMI TpaMBas.

7.9. [Ons noBblweHns 3(PEPEKTUBHOCTU SMNEKTPOXMMUYECKON 3alumMTbl HeobxoguMmo npegycmaTpuBaThb
3MNEeKTPOM3ONMPYIOLLME BCTaBKN UMW COeanHeHns (dnaHubl, MydTbl 1 T.M.) B cooTBeTCcTBUM ¢ HA.

7.10. Ecnu B 30He pgenctsms Bblledllen U3 CTPOS YCTAHOBKU 3MEKTPOXUMMYECKOW 3alumTbl 3alUUTHbLIN
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noteHuman Tpybonposofa obecneynBaeTcs COCEAHUMN YCTaHOBKaMM 3alumuThbl (MepekpbiBaHWe 30H 3aLLuTbl), TO CPOK
YyCTpaHeH1s1 HEMCNPaBHOCTY ONpeaenseTcsl PyKoBOACTBOM 3KCNyaTaUMOHHOW opraHusaLmu.

7.11. Ona koHTponsa ad(EKTUBHOCTU INEKTPOXUMUYECKON 3alUUTbl COOPYXEHUA U3MEPSIOT noTeHumanbl Ha
3aLUMLLAEMOM COOPYXEHUN B KOHTPOMbHO-U3MEpUTENbHbBIX MYyHKTaX, Ha BBOAAxX B 34aHMe W OpYrMx aremeHTax
COOPYXXeHUs1, AOCTYNHbIX ANA NPOBEAEHNS N3MEPEHUs, a Takke B CMOTPOBBIX YCTPOMCTBax kabernbHON KaHannsauum
CBA3M.

7.12. KOHTPOmbHO-N3MepUTEnbHblE MyHKTbl YCTAHaBNUBAKT C uHTepBanom He 6Gonee 200 M B npegenax
noceneHusi n He 6onee 500 M - BHe NpeAenoB NOCENeHns:

- B NYHKTax NOAKIIOYEHNs ApeHaxHoro kabens k Tpybonposoay;

Ha KOHLaX 3aaHHbIX 30H 3aLUuThl;

- B MecTax MakcumanbHOro conmkeHus Tpybonposoaa ¢ aHOAHbIM 3a3eMNUTENEM;

- B MecTax nepeceyveHunst ¢ penbcamu snekTpuduLMpoBaHHOro TpaHCMNopTa;

- Y OQHOro KoHUa gyTnsapoB AnnmHonm He 6onee 20 M 1 y 06omx KoHL0B hyTnapos gnvHon 6onee 20 m.

7.13. KoHTponb paboTbl yCTaHOBOK 3M1EKTPOXMMUYECKON 3aLLMThI B 3KCMNyaTaUMOHHbLIX YCIOBUSAX 3aKnoyaeTcs
B NMepuoamyeckoM TEXHUYECKOM OCMOTPE YCTaHOBOK WM MpoBepke 3(EKTUBHOCTM UX paboTbl. [pu 3HAUMTENBHbIX
N3MEHEHNsIX, CBA3AHHbIX C Pa3BUTMEM CETU MOA3EMHbIX METaNNMYECKUX COOPYXEHUA U UCTOYHUKOB OIy)XAaroLLmMX
TOKOB, MPOBOAAT AONONMHUTENbHbIA KOHTPOSb.

8. TpeboBaHuMs OrpaHNYeHnst TOKOB yTEYKU
Ha UCTOYHUKax BnyxaaroLmx TOKOB

8.1. DnekTpndnunpoBaHHbIA PENbCOBbLIA TPAHCNOPT MOCTOSAHHOIO TOKa

8.1.1. KoHTakTHyt0 ceTb 3neKkTpuuLMPOBAHHOIO PENbCOBOr0 TPaHCMopTa COEAMHSIIOT C MOMOXUTENbHOW
(nntocoBon) WWHOKM, a pernbCcoBble NYTH - C OTpULaTENbHOM (MUHYCOBOW) LLMHOW TATOBOW NOACTaHLIMM.

8.1.2. TluTaHMe KOHTaKTHOM CeTW OT TAroBbIX MOACTAHUMIA NPeanovTUTENbHO [OBYXCTOPOHHEe npwu
paBHOMEpPHOM pacnpegeneHmn TAroBbIX Harpy3oKk Mexxay HUMM.

8.1.3. Ha oTpuuaTensHon WwWmnHe TAroBon NoACTaHUUN He OOoMyCcKaeTCs rryxoe 3a3eMreHune.

MpumeyaHne. [aHHoe TpeboOBaHMEe He pacnpoCTPaHSEeTCs Ha BPEMEHHOe 3a3eMfieHue Mo  YCMoBUAM
anekTpobe3onacHOCTN Npu NPOBEAEHMU PEMOHTHbIX paboT Ha noAcTaHUMM U Ha 3a3eMrfeHue LUWHbI Yepes Lenu
ANEKTPUYECKUX JpEHAXEN.

8.1.4. OTpuuartenbHble NUTaOLWLME NMUHUN TSTOBOW NOACTAHLMUN U3ONMPYHOT OT 3EMIIN HA BCEM MPOTSHKEHUN J0
MYyHKTOB MPUCOEAMHEHUS OTPULATENbHLIX NIMHUA K PENbCOBON CETU; YpOBEHb M3onauum - He meHee 0,5 MOwm npu
ucnbiTatenbHom HanpsbkeHun 1000 B.

8.1.5. B nyHKTax npucoeamMHeHusa oTpuuaTterbHbIX NMMHUA K TATOBOW PeNbCOBOM CETU NPUMEHSAIT pasbeMHoe
(He 4epe3 anekTpuyeckue annapatbl) SMeKTpUyYeckoe CoeAuMHEeHWe OoTpuuaTeNnbHOW NUMHUM C MPOBOOHUKAMMU,
naywmMm HenocpeacTBEHHO K PernbCoBOW CETH.

8.1.6. TyHKTbI NpUcoeguHEHNs OTpULATENbHbBIX JIMHUIM K TATOBOW PENbCOBOW CETU pacnonaratoT, Kak npaBuno,
B HEMOCPEACTBEHHON BrM30CTY OT TATOBOW MNOACTAHLUMMW; NPU Pa3BETBEHHON TArOBOW PENbCOBOW CETU A0MYyCKaeTcs
COOPYXXEHME HECKOIbKUX MYHKTOB, MUHUMAanbHO YAaneHHbIX OT TAroBOW NOACTaHLNM.

8.1.7. OT BCeEX y4acTKOB TArOBOW PENbCOBON CETWM NPUMEHSAIOT INEKTPUYECKN HEMPEPBLIBHBIA, KaK MpasBuno,
OBYXCTOPOHHMWI OTBOA TArOBbIX TOKOB K MyHKTaM NPUCOEAMHEHUS OTPULLATENbHbIX NIMHUMA K PENbCOBON CETU TArOBbIX
NOACTaHUMA MOCPEACTBOM YCTAHOBKM CTbIKOBbIX PEIbCOBbIX COEOUHUTENEN, MEXPEnbCOBbIX U MEXAYMYTHbIX
nepemblYex.

8.1.8. He ponyckaeTcsa yBenuyeHne npoAosribHOro CONpOTUBMEHUS PENbCOBOW CETU 3a CYeT COOPHbIX CTLIKOB
6onee 4yem Ha 20%. SNeKTPONPOBOAHOCTb CTbIKOB, MEXPErbCOBbIX U MeXAynyTHbIX nepemMbldek obecneunsaioT
KOHCTPYKTMBHbLIMU PELUEHUSMN B COOTBETCTBUM C TpeboBaHusimm HJ.

8.1.9. lMpu BbIGOPE MecTa NOAKMIOYEHUST OTpULIATENBHBIX MUTAKOLWUX JIMHUNA, MEXPENbCOBBLIX U MEXOYNYTHbIX
nepemblyek K TArOBOM PenbCoBOW CeTWM yuuTbiBalOT B cooTBeTCcTBUM ¢ H[ TpeboBaHus obecneyeHus HagexHoro
YHKLUMOHNPOBAHUSA CUCTEM aBTOMaTUYECKOro perynupoBaHus OBMKEHWEM NOEe3[0B, MCMONb3YHIOLWNX pernbebl Ans
nponycKka CUrHanbHbIX TOKOB.

8.1.10. KoHCTpyKuMIO nyTen SnekTpudULMPOBAHHOIO PENbCOBOrO TPaHCMOpTa BbIMOMHAKT Tak, 4YTOObI
obecneuntb nepexofHoe COMnpOTUBMEHNE PEnbCoB (CONPOTMBIEHME M30MNSALMU) MO OTHOLUEHMIO K 3eMNe He MeHee
3Ha4eHu, npuBeaeHHbIX B Tabnuue 10.

Tabnuua 10

TpeboBaHUs K U30MSILMM PESICOBOTO NyTU
NSt aNeKkTpMdULMPOBaHHOIO TpaHcrnopTa

Bun TpaHcnopTa [lepexonHoe conpo- |KoHcTpykuMsa OyTU
TUBJIEHUE PEeJIbC - TpaHCIopTa
3eMsIg <*> (OBe
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HUTK B Iapali-
Jgenb), OM X KM,
He MeHee
XKes1e3HOIOP OXHEIM 0,25 B cooTBeTCTBMU C
MaTMUCTpPaJlbHEMN HI
MeTponosmTeH @ To xe
— B TOHHEJAX M 3aKpbITEIX Ha-|1,5 <**>
3eMHEIX ydacTKax, Ha ydacT-—
Kax, CMEXHEX C MeTpOMOCTaMM
(no 200 M no oBe CTOPOHH)
- Ha ®»CTakamax, MeTpOMOC-— 3,0
Tax, B BIaHUM B2JIEKTPONEIIo
- Ha OTKPBITEIX Ha3EeMHBIX 0,5
JIMHUAX M IapKOBBIX IIyTSX
3JIEKTPOIEIO
TpaMmBam 0,02 "
XKes1e3HOIOP OXHEIM He HoOpMUpyeTCH B cooTBeTCTBMU C
1P OMBIIILJIE HHEIN 8.1.11, 8.1.12,
8.1.13, 8.1.16
KapbepHBli, IJiaBHEE NOCTOSH-|To Xxe B cooTBeTCTBMU C
HO IeMCTByoIMe IIyTU 8.1.11, 8.1.12,
8.1.13, 8.1.16
<*> JlJIa TOHHEeJeMn HOPMMUPYEeTCS epexonHoe CONPOTUBJIIEHMKE
"penbCc-TOHHeJNIbHasa obnmenka'.
<**> B HauaJIbHEM [IepUON DBKCIJIyaTaluM MeTpolloJiMTeHa (He OoJiee
6 Mec CcOo IHS BBOIa B SBKCIJyaTalMo) oomnyckaeTcs CHWXEHMUE
[IEPEXONHOTO CONPOTHUBJIIEHUS PeJiIbCOB B ToOHHejyie mo 0,5 OM X KM.

8.1.11. OepeBsHHbIE WINanbl, ykrnagbiBaemble B NyTb, NPONUTLIBAIOT HEINEKTPONPOBOAHBIMU aHTUCENTUKAMM.
Kene3obeToHHble wWnanbl nnu xene3obeToHHble GrOYHbIE OCHOBaHMSA U3OMNMPYKT OT penbcoB. He gonyckaetcs
MeTannmMyeckas CBsi3b apMaTypbl >Kenes3obeToHa HEMOCPEeACTBEHHO C penbcamMy UNnu AeTtansMu penbCoBbIX
CKpenneHunn.

8.1.12. naBHble NYTN HAa3eMHbIX TIMHWIA YKNaablBaloT Ha WebGeHOYHOM, rpaBUAHOM UM PaBHOLEHHOM UM MO
N30MALUUOHHBIM CBONCTBaM bannacTe.

8.1.13. Bce HeanekTpuduLMpoBaHHbIE MYyTWU B MECTE WX MPUMbIKAHUS K 3NEeKTPUPULUPOBAHHBLIM MNyTAM
OTAENAT U30NUPYIOLLMMU CTbIKaMK1, YCTaHaBNNBaEMbIMU B K&XOYH0 PENbCOBY HUTb.

8.1.14. JnekTpumuMpoBaHHbIE NYTM OT HEINEKTPUPULMPOBAHHBLIX OTAENAT OBYMS WU30NMPYIOLLMMN
CTbIKaMU B KaXXOOW HUTK B CNeAyLLMX CyYasax:

- Ha NOABbE3AHbIX MYTAX TArOBbIX MOACTAHLMIA, NMPOMBILLNEHHBIX 06BbEKTOB, HehTeHa3 1 CkNagoB C rOPHYMMU U
B3pbIBOOMACHbIMY BeLLecTBaMu;

- Ha CoOeQUHUTENbHbIX NNHUAX MEXOY pasHbIMW BUAaMmn peribCoBOro TPaHCnopTa;

- Ha NPUMBbIKAKLLNX CTPOSILLIMXCS NIMHUSIX SNEKTPUPULMPOBAHHOIO PENbCOBOr0 TpaHcnopTa.

CTblkM yCTaHaBNMBAKT TakMM o00Opa3omMm, 4YTOObI OHW HE MNepeKkpbiBanvMcb OLHOBPEMEHHO MOABWXKHBIM
COCTaBOM, NoJaBaeMbliM Ha HE3NEKTPUDULMPOBAHHbIE NYTU.

8.1.15. KOHCTpyKUMIO NyTM BbINOMHSAKT Tak, 4TOObI oGecneudvBaTb HaOEXHbIA OTBOL MOBEPXHOCTHLIX W
FPYHTOBBIX BOZ OT OCHOBAaHMWS MyTW; HE A0ONYCKAETCs HanMymne nNpsiMbiX TeYen Ha NyTb B TOHHEMSX.

8.1.16. MeTannuyeckne KOHCTPYKUUN, TEXHOMOIMMYECKN CBSA3aHHblIE C THArOBOW PEfibCOBOM  CEThIO,
yCTaHaBMNMBalT Ha KaMeHHble, OeTOHHble, >Xenes3obeToHHble QyHAaMeHTbl C BXOAHbIM  COMNPOTUMBIEHMEM
3a3eMIneHusl, 3Ha4YeHNst KOTOPOro He MeHee yCTaHOBMNEHHbIX B HI.

KoHCTpykuum n kopryca YCTaHOBOK, CO€AMHEHHble B LENsX 3a3emMneHusi C penbcamu, He MoryT ObiTb
3a3eMIeHbl MOBTOPHO.

8.1.17. [onyckaeTca MCMNonNb3oBaTb HEanekTpuduuMpoBaHHble MyTM B KayecTBe MNPOBOAHMKA TSArOBbIX,
OpeHaXkHbIX TOKOB M TOKOB OTOMMEHNsI Noe3noB npu cobnogeHnn Tpedosanni 8.1.7, 8.1.10, 8.1.12.

8.1.18. N orpaHN4YeHnss yTeYKkM TAroBbIX TOKOB C JTIOKamNbHbIX Y4acTKOB NyTW (TOHHENb, Aeno, CTaHLMOHHbIE
napkn) pekoMeHayeTcsl NPUMEHATb TEXHUYecKkne cpeactea no HL, NnpenaTcTeyoLMe CTEKAHMIO TATOBOIO TOKa.

8.1.19. Cwuctemy nuTaHua TAroBOW CETM METPOMOSIMTEHA OPraHU3OBbLIBAOT MNPEUMYLLECTBEHHO C
pasMeLleHMeM TAroBbIX NOACTAHUUIA Y KaXKO0W CTaHUUN.

He ponyckaeTcs NpOeKTUMpOBaHUE MUTaHUA TAMOBOM CETU pPasHbIX NUHUA  MEeTpOononuTeHa OT OAHOW
noactaHumm. Ha cyLlecTByHOWMX TArOBbIX MOACTAHUMSIX, MNUTalOWMX ABe W 0Gonee InUHUM  METPOMNONUTEHa,
CEKLMOHUPYIOT HE TOMbKO NOMOXMTENbHbIE, HO U OTpULaTerbHbIE LWMHBI C YCTAHOBKOW CEKLMOHHBIX KOMMYTaLNOHHbIX
annaparos.

Onga KOHTpOns noTeHumnanos penbLcoBon cetn MeTpononuTeHa

obopynytoT cucTemy
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KOHTPOMbHO-N3MepUuTenbHbIX NYHKTOB B cooTBeTCTBUM ¢ H.

8.1.20. lpn HanuumMm B TpamMBaWHOW TArOBOM PENbCOBON CETM HECKOMBbKUX MNYHKTOB MPUCOEAMHEHUS
OTpULaTENbHbIX MUTAKOLWUX NUHWA NS OOHOW TArOBOW MOACTAHUUM MPUMEHSIOT CTaTU4YecKkne BONbTOA00aBOYHbIE
yCTponCTBa Unu Jo6aBOYHbIE COMPOTMBIIEHMS OIS YPABHMBAHUS MOTEHLMANOB OTCAChIBAKLUMX MYHKTOB, PA3HOCTb
KOTOpbIX B MEPWOA WHTEHCUBHOrO rpaduka ABWXeHMs He [ormkHa npesblwaTs 0,5 B npu BonbToA06aBOYHbLIX
yctponcteax n 1,0 B - npu peoctatax. Ona KOHTpons nOTeHUManoB npeaycMaTpuBaloT CUCTEMY KOHTPOSbHbIX
NpOBO/OB.

He ponyckaeTcsa ucnonb3oBaTb OTpUUATENbHbIE NMHMM W MYTU TpamBasi B KayeCTBE NPOBOAHMKA ToKa
TponnendyCHbIX Harpy3oK.

8.1.21. TpamBaWHble penbCcoBble NYyTU 06OPYAYIOT ANEKTPUHECKUMIN coeanuHUTENnamMn B cooTeeTcTeum ¢ HZ.

8.1.22. TlyHKTBI NPUCOEAMHEHMST OTpULUATENbHBIX NMUTAKLIMX NUHWA K TpamMBalHbIM penbcam BbIOUPAKT Ha
OCHoBaHuu pacyeta no H.

8.1.23. Kabenu, ucnonbsyemble ansa Npoknagkn otpuuartenbHbIX NMHUA TpamBas, 060pyayoT KOHTPOMbHbIMMN
LWMHaMW ANst U3MEPEHUS NOTEHLMANoB NyHKTOB NPUCOeaUHEHUS OTpULaTENbHbIX kKabenewn Kk penbcam.

8.1.24. Ina KOHTPOMsl Pa3HOCTM MOTEHLMANOB MeXAy MyHKTaMy MPUCOEAMHEHUs OTpuLaTenbHbIX Kabenen
TpamBasi CMeXHble NapannensHo paboTarLwme nogctaHLMm obopyayoT CUCTEMOWN KOHTPOSbHBIX MPOBOAOB.

8.1.25. B nyHKTax npucoeauHeHus oTpuuaTenbHbIX NIMHUA TpaMBas MPUMEHSIIOT pa3beMHOe 3reKTpudeckoe
coeguHeHue oTpuuaTenbHbIX NUHWA C MNPOBOAHMKAMW, WAYLWMMW HEMNoCPeACTBEHHO K pPenbCOBbIM  HUTAM.
ConpoTMBneHe KOHTakTa B MeECTe MPUCOEOUHEHUS KaXOOro M3 ykasdaHHbIX MPOBOAHUKOB K PENbCOBOW HUTU He
pomkHo npesbiwaTb 0,0015 Om.

8.2. OnekTpudnLMpOBaHHbIV PENbCOBbLIA TPAHCNOPT NEPEMEHHOIO TOKa NPOMbILLIIEHHON YacTOThI

8.2.1. Ha nuHuAX penbcoBOro TpaHcnopTa, 3ANeKTPUUUUPOBAHHBLIX MO CUCTEME MEePEMEHHOro TOKa,
cneumanbHble Mepbl MO OrPAHUYEHUIO YTEYKM TArOBbIX TOKOB HA PEMNbCOBLIX NMYTSX M YCTPOWCTBAX INeKTPOCHabxeHus
B YACTM 3aLLMTbl OT 3NIEKTPOKOPPO3UN HE NpeayCMaTpPMBaLOT.

8.3. JluHnn nepenayn aHeprum NOCTOSHHOrO Toka cucTemsbl "nposoa-3emns”

8.3.1. lMpn npoekTnpoBaHuM paboumx 3a3emMreHun NUHUA nepedad 3HEpPruM MOCTOSIHHOIO TOKa CUCTEMBbI
"nposoa-3emnsa” npegycMaTpuBaloT MeponpUATHS, UCKITIYaloLWLmMe UX onacHoe BNnaHWUE Ha NoA3eMHbIe COOPYXEHUS.

8.4. TMpomblWneHHbIE NPeanpusiTUS, NOTPEONsoWME MOCTOSHHBIA 3MEKTPUYECKUA TOK B TEXHOMOMMYECKUX
npoueccax

8.4.1. WCTOYHMKM Onyxgalwmnx TOKOB MNPOMbILLMIEHHbIX OOBLEKTOB (LUMHOMPOBOAbI MOCTOSIHHOrO TOKa,
3NEeKTPONM3epbl, MeTannmMyeckme TpyobonpoBoabl, NPUCOEOUHEHHbBIE K 3MEKTPONM3epaM) 3NEKTPUYECKN U30NMPYHT
OT CTPOMUTENBHbBIX KOHCTPYKLWNA.

8.4.2. B kayecTBe M30MNSATOPOB MCMonb3yoT 6asanbT, dapdop, Anabas, CTekno, nnactMmaccbl U gpyrue

mMaTtepuansl ¢ yaenbHbIM 06beMHbIM CONPOTUBIIEHNEM He MeHee [()'2 OM X M.

He ponyckaetcs nNpMMeHATb NOpUCTble MaTepuarnsl, obnagarwLwme cnocobHOCTbIO BNUTbIBATL Bnary (6eToH,
HernasypoBaHHbI dapdop, Kepamuka) 6e3  cneuuwanbHom obpaboTkn BOZOOTTanNkKnsawLwmmm 7]
3NEKTPOM3ONMPYOLLUMM COCTaBaAMM.

8.4.3. [Ina orpaHMyeHnst Toka yTevkn NpeaycMaTpmBatoT CEKLIMOHMPOBAHNE C NMOMOLLILIO 3M1EKTPON3ONMPYIOLLINX
LWBOB Xene306eTOHHbIX MEPEKPLITUN, XEene3o0eTOHHbIX NMowWaaok Ans OoOCnyXMBaHUSA SMEeKTPONU3epoB B
NOA3EMHBbIX ere300eTOHHbIX KOHCTPYKLMSAX. [lepekpbiThe, Ha KOTOPOM YCTaHaBMBAKT 3NEKTPONM3Epbl, OTAENSAT
3NEKTPOM3ONALNOHHBIM LIBOM OT MPUMbIKAKOWMX K HEMY >Kene3obeTOHHbIX CTEH, KOMOHH, MNepeKpbITUA Apyrnx
OTAENeHnn.

8.4.4. OnNeKTPOU3ONSLNOHHbIE LUBbI BbIMOMHSIOT B BUAE BO3AYLUHbIX 3a30POB U3 MAaCTUYHbIX WM PYIOHHbIX

MaTepuarnos ¢ yaenbHbIM 3NeKTPUYeckum conpoTtusneHmem 1(0'2 OM x M.

8.4.5. B oTgeneHusx anekTponusa BOOHbIX PAaCTBOPOB AN OrpaHWYeHUs TOKOB YTEYKU MPUMEHSIOT
nonMMepbeToH ANs KOHCTPYKLMIA, NPUMbIKAIOLLKNX K 3neKTpoHecyLleMy obopyaoBaHuto (onopbl, 6anku, dyHaaMeHTbI
No4 3NEKTPONM3epbl, OMOPHbIE CTONObLI MOA LUMHOMPOBOAbI, OMOpHble 6anku u yHaamMeHTbl nog obopyaoBaHue,
COeaWHEHHOe C ANneKTponusepamm).

8.4.6. TpybGonpoBoAbl, TPaHCMOPTUPYIOLUME SMEKTPONUT W  NPOAYKTbl 3MEeKTponu3a, BbINOMHAIT U3
HEeaneKkTpPonpoBOAHbIX MaTepmnanos (haonuT, CTEKNO, MONUITUNEH M AP.) C LEeNblo OrpaHNYeHNsi TOKOB YTEYKUN C HUX.

8.4.7. [Ina npepoTBpalleHus OTekaHWst BnyxgalwLmx TOKOB C apMaTypbl Xene3obeTOHHbIX (PyHOAMEHTOB
OTAENeHWn ANeKTponm3a npeaycMmaTpmBatoT 3aNeKTpomn3onsaumio yHaameHToB B cootseTcTum ¢ HU.

8.5. KoHTponb 3a BbINOMHEHUEM MEPONPUATUA MO OrpaHMYEHUIO TOKOB YTEYKM INEKTPUULMPOBAHHOMO
penbCcoBOro TpaHcnopTa

8.5.1. BOkcnnyaTauMOHHBIN KOHTPONb 33 BbIMNOMHEHWEM TpeboBaHMM MO OrpaHUYeHNd TOKOB YTEYKU C
penbLCoOBOM CETM MPOBOAAT NogpasaeneHus (cnyxobl) TpaHCcnopTa KOHKPETHOro BMAa. [lepeveHb KOHTPONMpyeMmbixX
napameTpoB, CPOKN U MeTOAbl UX BbINOMHEHWUS onpeAerneHsbl B cooTBeTcTBYOWMX HI.

8.5.2. BbinonHeHne TpeboBaHUM MO OrpaHMYEHMIO TOKOB YTEYKM MNPU  CTPOUTENBLCTBE  JIMHUN
ANeKTPUPULUMPOBAHHOIO PEenbCoBOro TpaHCnopTa KOHTPONUPYEeT CTpOouTEernbHas opraHus3aumss COBMECTHO C
opraHamu, 3KCnnyaTUpylLWUMK CTanbHble MOA3EMHble KOMMYHUKauuMW. PesynbTaTbl KOHTPONA NpeabsBrsioT npu
npuvemKe NUHUIA B aKCnnyaTawmio.

8.5.3. CooTBETCTBME NOOKINIOYEHUS CPEOCTB aKTMBHOW 3almnThl (MOMASPM30BAHHBLIX U YCUMEHHbIX OPEeHaXen) K
penbCoBOM CETU UCTOYHMKA BnyxaarLmnx TOKOB TpeboBaHUAM HaCTOSLLEro cTaHgapTa NpoBEPSIOT npeacTaBuTenu
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penbLCoOBOro TpaHCMopTa W 3aMHTEPEeCcOBaHHOW OpraHuMsauuM Mpu MepBOM OMbITHOM BKIHOYEHUWM 3alUMTbl, a B
AarnbHenLweM - opraHn3auus, B Be4eHUM KOTOPOM OHa HaxoauTcs.

8.5.4. CBepeHusa 06 M3MEHEHUN PEXMMOB PabOTbl COOPYXEHWUN, SABMSALIUXCA UCTOYHMKAMU OnyxaawLumx
TOKOB U CMOCOBHbLIX NMPUBECTU K YBEJTMYEHWNIO OMACHOCTM KOPPO3UM MOL3EMHbBIX COOPYXEHWUW, HAaXoOsAWMXCS B 30He
OeNCcTBUS BNyxgatoLWwmx TOKOB 3TMX UCTOYHMKOB, COOOLLAlOT B OpraHum3auum, OCYLLECTBIISIOLLME KOOPAUHALMIO U
KOHTPOSb MPOTUBOKOPPO3MOHHON 3aLLMTbl NOA3EMHbIX COOPYXXEHUIN, He No3AHee YeM 3a OAMH MecsiL, A0 nepexoda Ha
HOBbIV peXnm paboThbl.

9. TpeboBaHuA Npu BbINONHEHUN paboT
Nno NPOTMBOKOPPO3UOHHOM 3aLluTe

9.1. Bce paboTbl MO 3alMTE COOPYXEHUA OT KOPPO3UM BHIMOMHSAIOT B COOTBETCTBUMU C AENCTBYIOLLUMMU
npasunaMmm OBCMNYXMBAHUA KOHKPETHbIX BUOOB 3alUMLaeMblX COOPYXEHWW, YTBEPXAEHHbIX B YCTaHOBIEHHOM
nopsiake.

9.2. K BbInonHeHuto paboT Mo 3alimMTe COOPYXEHUN OT KOPPO3UM OOMyCKalTCHa nuua He monoxe 18 ner,
npoweawme MeguumMHCKOe OCBUOETENbCTBOBaHWE, obydeHue u mHeTpyktax no FOCT 12.0.004. lNpu pgonycke K
paboTte kaxgoro paboyero MHCTPYKTUPYIOT Ha paboyeM MecTe C COOTBETCTBYHLLEW 3anucbio B >XypHamne no
NPOBEAEHUI0 MHCTPYKTaxa.

9.3. PaboTbl No 3awmTe OT KOPPO3UM BLIMOMHAKT ¢ yyeToM TpebosaHunm TOCT 12.3.016, TOCT 12.3.008,
FOCT 12.3.005, TOCT 12.2.004.

9.4. Tpn 2NeKkTpoxMMmnyeckon 3awmute TpyOONPOBOAOB TEMMOBLIX CETEW C pPaCrOfioKEHWEM aHOOHbIX
3a3eMneHnMn HemnocpeaCcTBEHHO B KaHanax HanpsbkeHwe MOCTOSIHHOMO TOKa Ha BbIXOAe CTaHUUWM KaToOoHOW 3aluThbl
(npeobpasoBaTens, BeINpsiMUTENS) orpaHnyunBaoT 12 B.

9.5. Ha yyactkax Tpy6onpoBoAoB TEMMOBLIX CETEW, K KOTOPbIM MOAKIIOYEHA CTaHUMUSI KaTOOHOW 3awuThl, a
aHofHble 3a3eMNneHMs YCTaHOBMEHbl HEMoCpPeACTBEHHO B KaHamnax, MOA KpbIKaMu OKOB TEMnoBbIX Kamep
yCTaHaBnMBaloT ykasaTenu ¢ Hagnucetlo "BHumaHue! B kaHanax gencreyeT kaTogHas sawmra”.

9.6. lNpu BbINONHEHUN paboT MO 3alLMTE COOPYXEHWUA OT KOoppo3uu paboTalLimin nepcoHan obecneunsaioT
cneuoexaon u cpeacTsamu MHAMBUAYaNbHOM 3alMThl B COOTBETCTBUM C TPEOOBAHNAMU OENCTBYHOLLNX HOPM.

9.7. Mpu npoBegeHun paboT npegycmaTpuBaloT npegynpeguTenbHble 3Hakum B cooTBeTcTBuM ¢ OCT
12.4.026, ypoBeHb wyma - B cootBeTctBumM ¢ FOCT 12.1.003, cogepxaHne BpeaHbIX BELECTB B Bo3ayxe paboyen
30HbI - He bonee npegensHO 4OMYCTUMBIX KOHLEHTpauui, yctaHoBneHHbix FTOCT 12.1.005.

9.8. lMpn npoBegeHMM Ha COOPYXEHUsIX paboT, CBSA3AHHBLIX C SMEKTPUYECKUMU U3MEPEHUSIMU, MOHTAXKOM,
PEMOHTOM W HanagKow aNeKTpo3aLMTHBIX YCTaHOBOK, cobnofatoT npasmna, ycTaHoBneHHble [2], [3].

9.9. PaboTbl B npegenax npoesxer 4acTu ynu u 4Opor Ans aBToTpaHCNopTa, Ha pernbCoBbIX NyTAX TpamBas
N KenesHbIX OOPOr, UCTOYHUKAX 3MEKTPONMUTaHMS YCTAHOBOK 3MEKTPO3allnThbl BbINOMHAET Gpuraga B cocTaBe He
MeHee OBYX YernoBeK, a Npu NpoBeaeHnr paboT B konoguax, TYHHensxX unu rnybokux TpaHwesx (rnyouHon Gonee 2
M) - 6puraga B cOCTaBe He MeHee TpeX YernoBek.

9.10. He paspewaetca npoBoauTb paboTbl B Kofoduax C HalmMumem rasa [0 YCTpaHEHUs MPUYMH
3ara3oBaHHOCTW.

9.11. [Insa cnycka B KONogubl, He UMetoLLMe CKOO, KOTNOBaHbI 1 MHOKU UCMOMb3YIT MEeTanIMYyeckne NecTHULbI
OOCTaToOMHOW ANWHBI C NPUCMOCOBNEeHNAMU ANs 3aKpenneHus Yy Kpas Konogua, KOTroBaHa, Nioka, He Jatowme
WCKpEeHWsi Npy yaape unu TpeHumn o TBepable npeameThbl.

9.12. \amepeHUsa B KOHTPOIbHbIX MYHKTaX, PAcnonoXeHHbIX Ha Npoes3Xen YacTn Aopor, Ha penbcax TpamBsas
UnNn aNekTpuULMPOBaHHON XENe3HoW LOPOorM, NPOBOAAT [ABa YenoBeKa, OAMH M3 KOTOPbIX CneauT 3a paboTon u
BefeT HabnoaeHve 3a ABMXeHWeM TpaHcnopTa.

9.13. Bce paboTbl Ha TAroBblIX NOACTAHUMAX W MYHKTaX NPUCOEAMHEHMST OTpULATENbHbIX MUTAKOLWMX NMHUIA
3MNEKTPOTpaHCNopTa NPOBOAAT B MPUCYTCTBUM NEpPCOoHana noacTaHumm.

9.14. Tpy NPUMEHEHUN 3NEKTPUDPULUPOBAHHOIO MHCTPYMEHTa HeobXoaMMO MpOBOAMTL pPaboTy TOMbKO B
ON3ANEKTPUYECKUX NepyaTkax Npu 3a3eMreHHbIX Koprycax 3NeKTPOMHCTPYMEHTOB.

9.15. Ha Becb nepuog paboTbl OMbITHOM CTaHUMWM KaTOAHOMW 3alMTbl Yy KOHTYpa aHOOHOrO 3a3emIieHust
HaxoaMTCA [OEXYPHbI, He [OOMyCKalLUi MOCTOPOHHUX ML, K aHOOHOMY 3a3eMIIeHM, W YCTaHOBMEHbI
npegynpeautenbHble 3Hakn no NOCT 12.4.026.

9.16. MerTannuyeckue Koprnyca 3NeKTPOyCTaHOBOK, He Haxogdwuecs non HanpsxeHnem, obopyayroT
3aLUMTHBIM 3a3eMMEHMEM.

MpunoxeHue A
(cnpaBo4Hoe)

OMNPEOENIEHME
YOEJIbHOIO 3NEKTPUYECKOIO COMPOTUBIIEHNA TPYHTA
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A.1. OnpeaeneHne yaenbHOro af1eKTPUYECKOro (KaXKyLLLEerocs) COnpoTMBIEHNS TPYHTA B NOSIEBbIX YCNOBUSIX

A.1.1. CpecTBa KOHTPOMsi U BCOMOraTernbHble YCTPONCTBA

MoneBble anekTpopasBeAoyHble Npubopskl, Hanpumep, Tuna AC-72. [lonyckaeTcs NpUMEHsITb Apyrue npubopsbl.

OnekTpoakl B BUAE CTarnbHbIX cTepxkHen anuHon ot 250 go 350 mm n ganametpom ot 15 go 20 mm.

A.1.2. NpoBeaeHne n3amepeHnii

YoenoHoe 3neKkTpu4eckoe COMPOTUBIIEHWE TPyHTa WM3MEpPSIlOT HEMNOCPEACTBEHHO Ha Tpacce MOO3EMHOro
TpybonpoBoaa 6e3 oT6opa Npob rpyHTa Mo YeTbipexanekTpoaHo cxeme (pncyHok A.1).

1 - anekTpog; 2 - npubop ¢ knemmamu: | - cunbl TOKa;
E - HanpsixeHus:; a - paccTodHne Mexay anekrpogamu

(cm. cbopmyny A.1)

PucyHok A.1. Cxema onpegeneHus yaeneHoro
COMPOTUBNEHNS TPYHTa

OnekTpoabl pa3meLlaoT Ha MOBEPXHOCTW 3eMMNN Ha OAHOW NPSIMON NMHWUW, COBMaZatoLLEeln C OCblo Tpacchl ANnd
NMPOEKTUPYEMOrO COOPYXEHUS, a AN COOPYXEHUSl, YMOXEHHOro B 3eMM, - Ha JNWHUKM, NpoXoasen
nepneHaVKynspHO UNn napannenbHO Ha pacCTosiHMM B npegenax oT 2 Ao 4 M OT OCU coopyxeHusi. N3mepeHus
BbINONHAT ¢ uHTepsanoMm ot 100 go 200 m B nepuod, koraa Ha rnybuHe 3anoXeHUs1 COOPYXEHMSI OTCYTCTBYET
npomMep3aHue rpyHTa.

MmybuHa 3abrBaHWsa 3NeKTPOaOB B FPYHT A0OMkHa ObITb He Gonee 1/20 paccTosHMA MeXay dneKTpogamu.

A.1.3. ObpaboTka pe3ynbTaToB N3MepeEHUs

YneneHoe anekTpuyeckoe conpotusneHue rpyHta £, OM X M, BbIMUCTISAOT No popmyrne

p=27R ,a, (A1)

roe Rr,n - ANIEKTpnU4eCcKoe ConpoTmBIieHne rpyHTta, usSMmepeHHoe I'IpVI60pOM, Ow;

a - paccTosHvWe Mexgy anekrpogamu, pasBHoe rnybuHe (ons kabenew cBA3M - ABOWHOW rMybuHe) Npoknagku
NOA3EMHOr0 COOPY>KEHUS, M.

A.1.4. OchbopmneHne pesynbTaToB U3MEPEHUS

PesynbTaTbl M3MepeHuin n pac4yeToB 3aHOCAT B MPOTOKOM No gopme A.1

dopma A.1

[IpOoTOKOJI
OompeneJsIeHUsa YLOeJIbHOI'O 3JIEKTPMUECKOI'O CONPOTMBIIEHMS I'PYHTA
B TPAaCCOBHX YCJOBUAX

[IpubopoM Tura ’
3aBONCKOM HOMED

JaTa mM3MepeHusd

[IoronoHEIE YCJIOBUSA

naTa IIOBEPKU

Anpec Howmep Paccroa- V3mMepeHHOE YnespHOE Kopposzmoun-
IIyHKTa |OyHKTa [HMEe Mexny |3JIeKTpUUeCcKoOe |3JIeKTpMUeCcKoe [Hasd arpec-
n3Mepe- [u3Mepe- | 3JIEKTPO— | CONPOTMBIIEHME [ CONPOTUBIIEHME | CUBHOCTD
HUSA HMA 0O |[mamMm a, M TPYHTA TPYyHTa PO, TPYyHTA
cxeMme R , Om OM X M
T.o
1 2 3 4 5 6
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VsMepeHMe HpoBeJI
[lpoBepKy HOpPOBEJ

A.2. OnpepgeneHne yaenbHOro aneKTpu4eckoro CONpoTUBMEHUS rpyHTa B NabopaToOpHbIX YCIOBUSAX

A.2.1. OTt6op npob

[na onpegeneHns yaenbHOro aNeKTpMYeCcKoro ConpoTMBEHUS rpyHTa oTbmpatloT npobbl rpyHTOB B LWypdax,
CKBa&XXMHAX M TpaHLUesAX M3 CroeB, pacnonoXeHHbIX Ha rnybuHe Npoknagky CoopyxeHus, ¢ nHTepsanamu ot 50 go
200 m Ha pacctosHum ot 0,5 go 0,7 m oT 6okoBol cTeHkn Tpybbl. [Anst npobel 6epyT oT 1,5 00 2 Kr rpyHTa, yoansawoT
TBEpAble BKIOYEHUsI pa3amepoM 6onee 3 MM. OToOpaHHyto Npody NoMeLLalT B MONMMITUIEHOBLIN NAKeT U cHabXatoT
nacrnopToM, B KOTOPOM YyKa3blBalOT HOMepa obbekTa 1 Npobbl, MecTo 1 rnybuHy otbopa npobbl.

Ecnn ypoBeHb rpyHTOBbIX BOA Bhille rnybuHbl oT6opa npob, oTOMpaloT rpyHTOBbLINA 3NEKTPONUT 00bLEMOM OT
200 po 300 cM3 n nomelawT B rEpMETUYECKM 3aKPbIBAKLLYIOCS €MKOCTb, KOTOPYH MAapKMpYHT U cHabxarT
nacrnopToM.

A.2.2. CpefgcTtBa KOHTPONSA 1 BCNOMOraTerbHble YCTPOCTBa

MCTOYHMK MOCTOSIHHOIO UMK HU3KOYACTOTHOrO NepeMeHHOoro Toka noboro Tuna.

MunnuamnepmeTp NOOro TMna Knacca TO4HOCTH He Huke 1,5 ¢ gnanasoHamm 200 nnm 500 MA.

BonbTmeTp Nto6oro Tuna ¢ BHyTPEHHUM COMPOTMBIEHWEM HE MeHee 1 MOwm.

HonyckaeTtcs ucnonb3osaTth cneumansHble Npnbop.l.

Adverika npaAMoyronbHOM opMbl BHYTPEHHMMU padmepamy a = 100 mm; b = 45 mm; h = 45 MM (CM. pucyHokK
A.2) u3 pgmanektpuuyeckoro MaTtepuana (ctekno, capdop, nnacrtmacca) unmM cTtanu ¢ BHYTPEHHeW (DyTepOBKOM
N30MALUUOHHBIM MaTepuarnom.

— 2
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1 - MunnMaMmnepmMeTp; 2 - UICTOYHUK TOKa; 3 - BONbTMETD;
4 - nameputenbHasa a4enka pasmepamu a; b; h (cm. A.2.2);
A n B - BHewwHne anekTpoabl; M 1 N - BHyTpeHHME 3NeKTPOAbI

PucyHok A.2. Cxema ycTaHOBKM NSl onpeaeneHus
yOenbHOro aNeKTpU4ecKoro CoNpPoTUBAEHWS FPyHTa
B NabopaTopHbIX YCNOBUAX

OnekTpoabl BHewHue (A, B) pasmepom 44 x 40 mm (40 MM - BbiCOTa anekTpoda) B BUAE MPSMOYTrOfbHbIX
nnactTuH (U3 yrnepoaMcTo/ UMM HepXaBewlleh CcTanuM) C HOXKOW, K KOTOPOM Kpenat wunuM npunaveBatoT
npoBoAHuK-Tokonoasod. OAHY CTOPOHY KaxAoW MracTuHbl, KOTopas NPUMbIKAeT K TOPLOBOWN MOBEPXHOCTU SHENKH,
N30MMpYyIoT.

OnekTtpoabl BHyTpeHHMe (M, N) n3 meaHoM NpoOBOMNOKN UMK CTEPXHA AnameTpom oT 1 4o 3 MM 1 gnivHou Ha 10
MM GonblLUe BbICOTbI SUENKN.

LWkypka wnundoBansHas 3epHUcTocTbio 40 (Mnn meHee) no NOCT 6456.

Bopga guctunnuposaHHas no FTOCT 6709.

AueToH no FOCT 2768.
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A.2.3. MNogroToBka K U3MepPEHULO

OToOpaHHylo nNpoby necdaHblX FPYHTOB CMaYMBalOT OO0 MOSIHOTO BMAroOHaCbIWEHUs, a FMAWHUCTBIX - 00
OOCTVXKEHUS] MSATKOMNMaCcTUYHOIO COCTOSIHMSA. ECcnn ypoBeHb rpyHTOBBIX BOA, HUKE YPOBHS oTbopa npob, cMaynBaHue
NpoBOAAT OUCTUINMPOBAHHOM BOAOW, @ €CIM BbiLLe - (PYHTOBOW BOLOMN.

OnekTpoabl  3auyvwarT  WnudoBanbHOM  WKYPKOW,  obe3xmpuBaloT  aueTOHOM M MPOMbIBAKOT
OUCTUNNMPOBaAHHOM Bogon. BHelwHue anekTpodbl YCTaHaBMMBalOT  BMIIOTHYHD K BHYTPEHHWM  TOPLIOBbIM
NoBepxXHOCTAM sAuenkun. Mpu cbope sA4erkyn nNnacTuHbl pasMeLlLarT OpYr K OpYry HEU30NUPOBAHHBIMU CTOPOHAMMU.
3atem B sYelKy NOMELLAIT FPYHT, NOCMOMHO yTpamboBbiBas ero. BbicoTa rpyHTa OomkHA ObiTb Ha 4 MM MeHee
BbICOTbl S/MENKW. YCTaHaBMMBalOT BHYTPEHHNE 3NEKTPOAbl BEPTUKANbHO, OnycKas Ux A0 AHA MO LUEeHTpanbHOW NMHUK
SIYENKM Ha paccTosHUM 50 MM gpyr OT gpyra u 25 MM - OT TOPLIOBbIX CTEHOK SIHENKM.

A.2.4. TpoBeaeHne namepeHnia

YpenbHoe QNIEKTpU4EeCKoe COonpoTuBIIEHNE TIpPyHTa onpeanendarT no L-IeTbIpeXSJ’IeKTpO,EI,HOIZ cxemMe Ha
NOCTOAHHOM UIMN HN3KOYACTOTHOM NepeMeHHOM TOke (pVIcyHOK A2) BHelwHne ANeKTpoabl C OAMHaKOBOM Mrowaabio

pabo4yelri MOBEPXHOCTU Sp NonApM3yioT TOKOM onpegenieHHoin cunbl £, 1 13aMepsioT nageHve HanpskeHus V)
MeXay ABYMsl BHYTPEHHVMM SMEKTPOLAMM NPY PACCTOSHAN [, Mexay HUMMU.

A.2.5. ObpaboTka pe3ynbTaToB U3MEpPEHUSsI

A.2.5.1. BnekTpryeckoe ConpoTUBIIEHNE FPyHTa Rm‘ , OM, BblMUCAAIOT NO bopmyne

A A2
T.JL. 11 7( . )

rae V) - nageHve HanpsbkeHnst Mexay ABYMs BHyTPEHHUMM aniekTpogamu, B;
I, - cuna Toka B sueitke, A.

MpumeyaHmne. Mpu OTCYTCTBMM TOKa Pa3HOCTb MOTEHUMANOB MEXAY ABYMsi BHYTPeHHUMMW anektpogamu V,

MOXeT oTnu4aTbcs OoT HynA B npefenax ot 10 go 30 MB, Toraa Ansa pacyeta aNeKkTPUYECcKoro CoNpoOTUBIEHNS rPyHTa
Ncnonb3yT opmyny

V.-V,
R,=—"—"""(A3
v i (A-3)

A.2.5.2 YpgenbHoe aneKkTpuyeckoe conpoTtueneHune rpyHta £, OM X M, BbIMUCTISOT No doopmyre

R S
p=—"2L(A4)

lMN

roe R, - anekTpuyeckoe CONpoTUBIEHUE rPyHTa, paccumtaHHoe no dopmyrie (A.2 unm A.3), Owm;
Sp - NNoLaab NOBEPXHOCTM paboyero anekTpoaa, M2;

[,y - PACCTOSIHNE MEXAY BHYTPEHHUMM SNEKTPOAAMU, M.

Mpun ncnonb3oBaHuK crneuunanbHbIX NPUBOPOB N3MEPEHUS MPU ONpPeaeneHnn ANeKTPUYECKOro ConpoTUBIEHNS
rpyHTa NPOBOASAT B COOTBETCTBMM C UHCTPYKUMEN NO aKcnnyaTauum npubopa.

A.2.6. OchopmnieHne pe3ynbTaToB N3MepeHni

PesynbTaTbl U3aMepeHnin n pac4yeToB 3aHOCAT B MPOTOKON No opme A.2.

dopma A.2

[IpoToOKOI
onpenesieHMsa YIOEeJIbHOI'O 3JIEKTPUYUECKOT'O CONPOTUBJIIEHMA I'PYyHTa
B JIaDOPaTOPHEIX YCJIOBMAX

Anpec |Homep |3JexTpuueckoe YoeJsibHOE KopposmnoHHasa Twun
IIYHKTa | [IyHKTa | COMPOTMBJIEHNE | BJIEKTPUUECKOE | arpecCcuB— npubopa,
oTbopa o TPyHTa COINPOTUBJIIEHME | HOCTh I'PYHTA |3aBOLCKOMN
npo6 cxeMme R , KOM TPYHTAE, HOMEDP,
.l po, OM xX M nara
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IIOBEPKM

1 2 3 4 5 6

VsMepeHUsa MNPpOoBeJl

ron

Mpunoxexue b
(cnpaso4Hoe)

5 OMNPEAENEHNE
CPEOHEN NMNOTHOCTU KATOOHOI O TOKA

CywHocTb MeToda 3akntoyaeTcs B onpedeneHun cpegHen nnoTHOCTU KaTOAHOro Toka, Heobxoaumoro Ans
CMeLLeHMs noTeHumana ctanm B rpyHTe Ha 100 mMB oTpuuaTtenbHee noTeHUmuana Kopposuu.

B.1. OT60p Npo6 - no A.2.1 MNpunoxeHns A.

b.2. Cpefcrsa KOHTPOMS U BCriOMOraTenbHble YCTPOUCTBa

McTouHMK nocTosHHOro Toka nioboro Tuna.

MunnuamnepmeTp ¢ BEPXHUM npeaenomMm namepexHms 1 MA nnm MmkpoamnepmMmeTp ¢ npegenom namepenunsa 200
unu 500 MKA, Knacc TOYHOCTU He Hxke 1,5.

BonbTmeTp ntoboro Tuna ¢ npeaenomM uamepeHun 1 B u BHyTpEHHUM CONpoTUBIEHNEM He MeHee 1 MOmM.

ConpoTtuBneHne perynMmpoBoYHoe.

MpepbiBaTens ToOKa.

Honyckaetcss nmcnonb3oBaTb crneuuaneHble nNpubopbl, KOTopble obecrnevvMBaloT aBTOMATMYECKOE CMeLleHue
noTeHUmana ot noTeHuuana koppo3um 1 NoaaepKMBatoT ero Ha 3aaHHOM YPOBHE B TEYEHUE ONbITa.

Adverika npsamoyronbHon cdopmbl pasmepom 70 x 70 x 100 MM M3 OUanekTpu4eckoro marepuana (CTekno,
dapdop, nnactmacca 1 T.4.) BMectumocTbto ot 0,5 oo 1 gm3.

OnekTpoa pabounn, NpeacTaBnsloWMNA NPSIMOYTONbHYKO NnactuHy u3 ctanu mapkm Ct10 no FOCT 1050
TonwwmHom ot 1,5 no 2 mm, paamepom 50 x 20 mm n padouert nosepxHocTbio 10 cm2 (0,001 m2).

OnekTpoa BcnomoratenbHbii M3 ctann Mapkun CTt10 no NOCT 1050 wnu gpyron yrnepogucton crtanu, no
dopme 1 pasamepam aHanNornM4yHbIn paboyemy anexkTpoay.

OpHy noBepxHOCTb pabo4vero, a Tawkke BCMOMOraTeribHOro0 3MEKTPOAOB U TOKOOTBOAblI OT HUX U30MNUPYHOT
MacCTMKOW.

OneKkTpoa CpaBHEHUS - HACLILLEHHbIV MegHO-CyrnbaTHbIN, XriopuacepedpsHbIi, KanoMenbHbIi U T.4,.

Boga guctunnuposaHHas no FTOCT 6709.

B.3. lNoaroToBka K n3aMepeHusim

OT06paHHyt0 Npoly 3arpyxatT B AYENKY, COXpaHslsi eCTECTBEHHYH BNaXHOCTb rpyHTa. Ecnv npu xpaHeHun
npo6 nocrne ux oTbopa BO3MOXHO W3MEHEHWEe eCTeCTBEHHOW BNaXHOCTU T[pyHTa, OnpeaensioT BNaXHOCTb
oTobpaHHom npobbl no FOCT 5180. MNepea ncnbiTaHMEM BHOBL ONPeAENSOT BNAXXHOCTbL NPO6bI rpyHTa U A0OBOAAT €€
00 €CTECTBEHHOM C MOMOLLbIO AUCTUIIIMPOBAHHON BOAbI.

Ha aHO s4venky HacbinatoT Ha BbicOTy 20 MM IPYHT M YNMOTHAT. Pabounin n BCcnomMoraTenbHbIA 3reKTpoabl
yCTaHaBMNMBalT BEPTUKAINbHO HEU3ONMPOBAHHBLIMY NOBEPXHOCTAMMU APYr K Apyry Ha pacctosHun 3 - 4 cMm. 3aTtem
FPYHT YKNaAblBalOT B SYEWNKy MOCMOMHO (OAMH-TPU CMos) C nocriegoBaTenbHbIM TpamboBaHveM cnoes, AobuBasich
MaKCUManbHO BO3MOXHOIO YMnoTHeHus. PaccTosiHue oT BepxHem KpoMku paboyero anektpoga OO NMOBEPXHOCTU
rpyHTa - 50 Mm. QnekTpon cpaBHEHMS YCTaHaBNMBAKOT CBEPXY SYENKM B IPyHT, 3arnyonsas ero Ha 1,0 - 1,5 cm.

OoHUM 1N Tem Xe TPYyHTOM 3anofnHSIT TPU SYErKUM W napannenbHO BbINOMHAT TPU M3MEPEHUs CuUrbl

KaTogHOro Toka IK B MUKpOaMnepMeTpax B Kaxaom syeinke.

CobupaloT ycTaHoBKY MO cxeme, NpuBedeHHoW Ha pucyHke B.1, ¢ ucnonb3oBaHWeM npepbiBaTens Toka M
BOMbTMETpPa Ui C UCMOoNb30BaHeM crneumansHoro npubopa, BKoYakoLero B cebs npepbiBaTesb Toka.
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Yo

~

1 - MUNNIMaMnepmeTp; 2 - perynnpyemoe conpoTmBIIEHUE;
3 - NICTOYHUK MOCTOSAHHOIO TOKA; 4 - BONbTMETP;
5 - npepbiBaTENb TOKA C KNEMMaMM 4115 NOAKIIOYEHUS SMEKTPOLOB:
T - BcnomoraTensHoro, 9.C - cpaBHeHus, D - paboyero;
6 - suenka; 7 - pabounin anekTpod; 8 - BcnomoraTenbHbIn
anekTpoa; 9 - anekTpon CpaBHEHNS

PucyHok B.1. Cxema ycTaHOBKM ANg onpegeneHns ninoTHOCTH
KaToAHOro Toka

b.4. lNpoBeaeHve namepeHun

Pabounii anekTpon BblAEPXKMBAKOT B rPyHTE A0 BKIOYEHMs nonapusaumm ot 15 o 20 MUH 1 n3mMepstoT ero
noTeHuman Koppo3nm OTHOCUTENBHO 3NEKTpoaa CPaBHEHUS.

KaTtogHyto nonspusauuio  OCyLLeCTBASIOT, nogknoyasi pabounid anekTpon K oTpuuaTensHOMY MOMCy
WCTOYHMKA NOCTOSIHHOIO TOKA, @ BCMIOMOraTerbHbIN 3MEKTPOL - K NONoXuTensHomy. NoTeHuman anektpoga cMmeLanT
Ha 100 MB oTpuuaTenbHee ero cTauMoHapHOro noTeHuuana, UCKMoYas OMUYECKYI0 COCTaBMSIOLLYIO N3 M3MepPSeMOoro

noTeHunana pa6oqero anekTpoaa E'1 B MUINTMBOJIbTax, NyTemM pa3pbiBa LUenn B MOMEHT U3MEPEHUA.

I/I3mep9n0T cuny ToKa IK B MUKpOaMmnepax. Ecnu cuna toka [< NOCTOAHHaA U ymeHbLllaeTCA BO BpeMeHU, To

K

ONUTENbHOCTb nNonAapu3aunn coctaBndeT 15 MWH, B TeyeHue KOTOPbIX U3MEPAT WU 3anncbiBakdT TpU-YETbIpe
3Ha4YeHnsA [K n COOTBETCTBYHOLLEE BpemMA U3IMEPEHUA t. Ecnn cuna Toka BO BpeMeHn pacteT, TO U3MeparT U

3anucbiBatoT I nsTb-wecTb pas B TeveHne 40 MuH Unv B Gonee KOpOTKUI MPOMeEXyTOKk BpeMeHu. Cuna Toka 6onee

200 MKA (2 x 10~ A) ¢ yyeToM pabouein noBepxHOcTH anekTpoaa 10 cM2 xapakTepusyeT BbICOKYI KOPPO3UOHHYIO

arpeccuMBHOCTb IPyHTA.
lMocnegHee 3HadeHue cunbl TOKa B KaXaoW s4venke OepyT AN BblMUCINEHWS cpegHeapudMeTuyeckoro

3Ha4YeHnA CUsbl KAaTOOHOIo ToKa IKAC no pe3dynbTataM napannerbHbIX MsmepeHvuZ B Tpex a4yenkax u nocneaywouiero

p
ornpefeneHvst cpeaHeit NNOTHOCTM KaTOAHOTO Toka I, .

B.5. O6paboTka pe3ynbTaToB U3MEpPEHNI

CpeHIolo NIIOTHOCTb KATOAHOTO TOKa [, A, BbIYMCHISIOT Mo dpopmyre

IKC
i, =—=—,(B.1)
0,001

roe 1 - cpe,u,Heaqu)MeTMHeCKoe 3Ha4YeHne Curnbl KaToaHOro Toka no pesynbTaTtam M3MepeHV|l7I B TpeX

K.Cp
napannenbHbIX s4enkax, A;

0,001 - nnowagb noBepxHOCTU paboyero anekTpoaa, M2.

B.6. OdhopmneHne pesynbTaTtoB N3MEPEHMUS

b.6.1. Pe3ynbTaThl namepeHust 3aHOCAT B NPOTOKOS no gopme b.1.

dopma b.1
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[IpoTOKOJI
onpeneJieHMs CpenHeM IJIOTHOCTM KaTOOHOI'O TOKa

HammeHOBaHME ropona

IaTa orbopa npod " " T.
Anpec Howmep Auetixa 1 Auelika 2
IyHKTa IyHKTa
oTbopa no cxeme |t, MmH E', Bl I ,A |[t, mun E', B| I ,A
npoo 1 K 1 K
1 2 3 4 5 6 7 8
Auerika 3 CpenHee Cpenusasa |KopposzuoH-|Tull mM3MepuTesb-—
3Ha4deHMe |[IJIOTHOCTL |Hasd arpec- |Horo npubopa,
CHUJIBl TOKa |KaTOOHOTO | CMBHOCTB 3aBOICKOM
t, Mug|E', B|(I ,A| I , A|lToka i , TPYHTA HOMEep, HaTa
1 K K.Cp K IOBEPKU
A/m2
9 10 11 12 13 14 15

Vi3MepeHUss NpPOBeJ

IT.

b.6.2. Pe3ynbTaTbl onpeaeneHms KOPPO3MOHHOM arpeCcCUBHOCTM TPYHTOB 3aHOCAT B MPOTOKOS No doopme b.2.

[IpOTOKOJI
Pe3ysIbTaTOB ONpeneJjIeHUS KOPPO3MOHHOM arpeCCUMBHOCTU I'PYHTOB
IO OTHOIEHMIO K CTajin

Anpec Howmep YnesnpHOE YnoenpHOE CpenHsasa |OueHKa
IIYHKTa IIyHKTa BJIEKTPUYECKOE | 3JIeKTPUYeCKOe | IJIOTHOCTD | KOppo3mu—
u3Mepe— |00 MJaHy | CONPOTHUBJIIEHMUE | CONPOTHUBIIEHME | KATOOHOTO [ OHHOM
HUM unm | (cxeme) TPYHTA, TPyHTa, OoIpe- TOKa arpec-
orbopa TPaCCH OnpeneJjIeHHOE | DeJIEHHOEe i, A/M2 |CUBHOCTH
npo6 Tpybo- B IIOJIEBBIX B JlabopaTop- K TPYHTA
npoeroIa YCIJIOBUAX HBIX YCJIOBMAX
R , OmMm x M[R , OM X M
T.o T.J
1 3 4 5 6

MpunoxeHus. 1. MnaH (cxema) Tpaccel TpybonpoBoAa.
2. MNpoTtokonbl nameperun (hopma b.1).

dopma b.2

MpunoxeHue B
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(cnpaBo4Hoe)

OMPEOENEHVE
BEMOKOPPO3MOHHOU ATPECCUBHOCTW TPYHTA

B.1. BMOKOPPO3MOHHYIO arpeccUBHOCTb FPyHTa Ha rNyOGuHe yknagkM NoA3eMHOrO COOPYXEHWUst onpeaensioT
cnefyoLlme Ka4eCTBEHHbIE NMPU3HAKU:

- OKpacka rpyHTa (cepoBaTble, 3ereHoBaTble M CU3ble TOHA YKa3blBalOT Ha aHa3pOOHyl OOCTaHOBKY Mpu
N306bITOYHOM YBRaXHeHMU 1 NpeobnagaHne BOCCTAHOBMNEHHbIX (DOPM Xenesa, antoMUHUS, MapraHua);

- Hanuuue B rPpyHTE BOCCTAHOBMEHHbIX COEOUHEHUN Cepbl, SBNALIMXCA NPOAYKTaAMU XU3HEeOEesATeNbHOCTH
cynbaTBOCCTaHaBNMBaLWmnx 6akTepun.

B.2. OnpegeneHne HanMynsa BOCCTAHOBIIEHHbIX COEQUHEHUI Cepbl

Ha npoby rpyHTa, NpoayKToB KOPPO3UM UNKN OTNIOXEeHUN o6bemom 1 cM3 ¢ nomoulbto nuneTkn no FOCT 29227
HaHocAT 2 - 3 kannu consaHon kucnotbl No FTOCT 14261, pasbasneHHon guctunnmpoBaHHon Bogon no FOCT 6709 B
cooTHoweHun 1:3 (MIOTHOCTb NCXOAHOM KMcroTbl 1,47 r/cm3).

B.3. ObpaboTka pe3ynbTaToB ONpeaeneHni

Mo xapakTepHOMy 3anaxy BblAensoLWerocs cepoBoopoda AenaloT BbiBOL O Hanu4Mu BOCCTaHOBIEHHbIX
coeavHeHUn cepbl (rmapocynbduaos, cynbdnaoB XKenesa, HEKOTOPbLIX OPraHNYeCKUX COEANHEHNI CEpbI).

B.4. OdopmneHne pe3ynbTaToB ONpeaeneHnii

PesynbTaTthl onpegeneHun 3aHOCAT B MPOTOKOS, COAEPXaLLMi cneayoLlme AaHHble:

- MECTO npoBefeHus onpegeneHun;

- rny6uHY yKnagkm nog3eMHOro COOpYXeHUs;

- MOroAHble yCrioBys Npu NPpoOBeAEHUN ONpeaeneHunii;

- JaTy npoBefeHus onpeneneHun;

- BU3yanbHble HabnogeHns (okpacka rpyHTa);

- HanM4yne BOCCTaHOBMNEHHbIX COEAUHEHUI Cepbl;

- obo3HauYeHNe HaCTOSALLLEro CTaHaapTa;

- hamunuio, MHUUMane! Nuua, NPOBOAMBLLETO ONpeaeneHust.

MpunoxeHne I
(cnpaBo4Hoe)

OMPEAENEHNE
OlMACHOI O BINAHNA BIY>XXOAKLWENO NMOCTOAHHOIO TOKA

1. Obpasuamn gns onpegeneHns onacHoro BAUsSHUSA GnyxaatoLero NoCTOSHHOIO TOKa SBMASKTCHA y4acTKu
NOA3EMHbIX COOPY>XEHUN.

I.2. CpenctBa KOHTPOIS U BCMIOMOraTesbHble YCTPONCTBA

BonbTmeTp ¢ BHyTpeHHUM conpoTuBrneHmem He meHee 1 MOM peructpupyoLmi unm nokasbiBaroLLmi nodoro
TMna.

OneKkTpo4 cpaBHEHUA MeOHO-CYNbMaTHbIN.

OnekTpoa B BUAE CTanbHOro cTepxxHs B cootTBeTcTBUM € A.1.1 MpunoxeHus A.

I".3. NpoBeaeHve nsmepeHun

.3.1. N3amepeHuss npoBoAAT B KOHTPOSNbHO-U3MEPUTENBbHbIX MyHKTaX, Konoguax, wypdgax unm ¢ noBepxHoCTh
3eMIM Ha MUHUMarnbHO BO3MOXHOM paccTosiHuM (B nnaHe) ot Tpybonposoaa. MonoxutenbHyto knemMmmy BornbTMeTpa
NPUCOEOUHSIIOT K COOPYXXEHMIO, OTPULLATENBHYIO - K 9NEKTPOAY CPaBHEHUS.

.3.2. MpogomkNTenbHOCTL U PeXnM U3MEpPEeHUr, a Takke Lar Mexay TodkaMy U3MepeHWs no Tpacce
ycTaHasnusatoT no HA.

.3.3. MNMpn namepeHnsax B 30Hax AeUCTBUA OnyxaalwLMx TOKOB, rge amnnutyga konebaHunm mnamepsiemMon
pasHocTu noTteHunanoB npeBbiwaer 0,5 B, MoryT OblTb WCMONb30BaHbl CTarnbHble 3MNEKTPOAbl BMECTO
MeOHO-CynbMaTHbIX 3NEKTPOLOB CPaBHEHUS, 3a NCKITOUYEHUEM U3MEPEHUIA HA COOPYXXEHUSIX CBSA3M.

.3.4. CtaumoHapHbIN NOTeHUMan noA3eMHOr0 COOPYXEHUS OnpedensitoT MNpu BbIKMIOYEHHbIX CPeacTBax
3NEKTPOXMMUYECKON 3alUUTbLI NyTEM HENPEPbIBHOMO W3MEPEHUS W perncTpaumm pasHOCTU MOTEHUMarnoB mexay
COOpPYXEHVMEM U MeAHO-CynbdaTHbIM 3MeKTPOAOM CpPaBHEHUS B TeYeHWe [AO0CTaTOYHO ANMTENbHOrO BPEMEHU -
BMIIOTb O BbISIBEHUS NPAKTUYECKN HE U3MEHSIIOLLIErocs BO BPEMEHM 3HavyeHus noteHumana (B npegenax 0,04 B).
Kak npaBuno, 3To OTHOCUTCS K Nepuoay nepepbiBa B ABWXKEHUN SNEKTPUEPULMPOBAHHOIO TpaHCMopTa, Hanpuvep, B
ropogax B HOYHOE Bpems CYTOK, korga bnyxaalowmii TOK oTCyTCTBYeT. 3a CTauuoHapHbIN NOTEeHUMan CoOpYXeHUs
NPUHMMALOT CpeaHee 3Ha4YeHMe noTeHumana npu pasHoCTN N3MePEHHbIX 3Ha4YeHun He 6onee 0,04 B.

Ecnu nsmeputb cTauMoHapHbI NOTEHUMan HEBO3MOXHO, €ro 3HauyeHWe OTHOCUMTENbHO MELHO-CyNbdaTHOro
3NEeKTpoAa CPaBHEHUSI NPUHUMAIOT PaBHbIM:
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- muHyc 0,70 B - gnsa ctanu;

- muHyc 0,4 B - ons cBUHUaA;

- muHyc 0,70 B - gna antoMuHus.

I".4. ObpaboTka pe3ynbTaToB U3MEPEHUI

PasHoctb AU, B, Mexagy uW3MepeHHbIM MOTEHUMArioM COOPYXEHWSI U CTaluMOHapHbIM MOTEeHLManom
BbIYUCISIIOT NO hopmyre

AU=U_, -U_, (1)

roe Um - Hanbonee oTpuuaTenbHas UNM Hamvbonee NONOXWUTENbHAas MFHOBEHHAs Pa3HOCTb MOTEHLManoB
MEXAY COOPY>XEHNEM U MeAHO-CYynbdaTHbIM 3NEKTPOAOM CpaBHeHUS, B;
UCT - CTauMoHapHbIN NoTeHLMan coopyxeHus, B.

Ecnn Haubonbwmn  pasmax konebaHuMm noTeHumana  COOpPYXeHUs, U3MepSemMoro OTHOCUTENbHO
MeOHO-Cynb(aTHOro amnekTpoga cpaBHeHusi (abconioTHas pasHOCTb MOTeHUManoB Mexay Havbonbwum wu
HavMeHbLIMM 3HadeHusamn) He npesbiwaeT 0,04 B, cmelleHre noTeHumuana He XapakTepusyeT OnacHOro OencTBUs
Ony)xaatoLLmx TOKOB.

I.5. OchopmneHne pesynbTaToB U3MEPEHUN

PesynbTatbl namepeHuin (C NOMOLLBIO NoKasbiBakoLLero npuéopa) MrHOBEHHOW Pa3HOCTM MOTEHLMAanoB Mexay
NOA3EMHBIM COOPYXEHUEM W MeOHO-CyNb(aTHbIM 3MEKTPOAOM CPaBHEHUS B YCMOBUSX BIMSHUSA OnyxaawoLero
NMOCTOSIHHOIO TOKa 3aHOCAT B npoTokon no ¢opme .1,

dopma .1

[IpoToOKOI
M3MEPEHMM IOTeHLUMana Tpybonporona
ONpy oONpeneJieHMM ONaCHOCTM IOCTOSAHHEIX OJIyXIaolyx TOKOB

HauMeHOBaHMe Topona

Bun noms3eMHOT'O COOPYXEeHMS U INYyHKTa M3MEepeHUS
IaTa

BpeMs MBMepeHMs: Hauajlo , KOHell
Tun u HOMep npubdopa

IaTa noeepku npudopa

Pe3ysbTaTE MBMEPEHUN:

MHTepBamn V) , B, 1nmna mHTepBana
M3MEepeHut M3M

0 c 10 ¢ 20 ¢ 30 ¢ 40 c 50 ¢

0 mMmu

1 MmH

2 MWH

3 MMH

4 MuMH

5 MuH

6 MUH

7 MUH

8 MMH

9 MUH
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10 mmu

PesynbTaTe KaMepajlbHOM OOpabOoTKM M3MEepPeHUN

HenpTa U = U - , B OLeHKa ONIAaCHOCTM KOPPO3UMU
3M cT
npu U HamboJjsee| npu U HauboJee
M3M 3M
oTpuLuaTeJIbHOM IIOJIOXUTEJIbHOM
1 2 3

Vi3MepeHUs NPOBEJ

Mpunoxexne [
(cnpaBo4HoE)

OMNPEOENEHME
HAJTMYNA BITYXOAKOLWNX TOKOB B 3EMJIE

[0.1. Cpencrtea KOHTPONS 1 BCrioMoraTernbHble YCTPOUCTBa

BonbTMeTpbl C BHYTPEHHMM conpoTuBrieHneM He MeHee 1 MOM pernctpupylowime Wnu nokasbiBatoLme ¢
npegenamu mamepenun: 0,5 -0 -0,5B; 1,0-0 - 1,0 B; 50 -0 - 50 B vnun gpyrumm, 6nm3kMMn K ykasaHHbIM
npegenam.

[Ba megHo-cynbaTHBIX 3NeKTpOA4a CpaBHEHNS.

[.2. NpoBegeHne namepeHun

MeaHo-cynbdaTHble SMNekTpoAbl pacnonarailoT napannenbHo Oyaylien Tpacce COOpYXeHWs, a 3aTeM
nepneHanKynsapHO K OCK Tpaccehbl.

Pa3HoCTb noTeHUuanoB Ha Tpacce MPOEKTUPYEMOrO COOPYXEHUSI M3MEPSIIOT MeXAy ABYMSI TOYKaMU 3emMnu
yepe3 kaxgble 1000 M Mo OBYM B3aUMHO NEPrEeHAMKYNAPHBIM HaMpaBrieHUsIM Mpu pasHOCe M3MEePUTENbHbIX
anektpoaos Ha 100 m ansa obHapyxeHus Bny>xaaroLLmMX TOKOB.

lMokasaHus BonbTMETpa CHUMatOT Yyepes kaxable 10 ¢ B TeveHne 10 MUH B KaXKOoM TOYKE.

[.3. ObpaboTka pe3ynbLTaToB U3MEPEHUIA

Ecnu namepsiemoe 3HauveHume npesbilwaeT (No abconoTHow BenuumHe) 0,040 B vnu HambonblumiA pasmax
konebaHuii namepsiemMon BenuumHbl (pasHOCTb HaMBOMbLIEro M HAaUMEHbLLEro 3Ha4YeHWin) BO BPEMEHU MNPEBbLILAET
0,040 B (B 060ux criy4asix C y4eTOM pasnuumsi MOTEHUMANOB MEXAY NPUMEHSIEMbIMY 3NEKTPOAAMWN CPaBHEHNUS), TO B
OaHHOM MYyHKTE U3MEPEHUS PErMCTPUPYIOT Hanmumne 6ryxaaroLmx TOKOB.

0.4. OdhopmneHne pesynbTaToB U3MepeHun

Pe3ynbTaTbl n3aMepeHuii 3aHOCAT B NPOTOKOS, COAepXaLluin cnegyowime gaHHble:

- MECTO NpoBeAeHNs U3MEPEHUI;

- CXemy Tpacchl;

- MOroAHble yCrioBus Npu NPOBEAEHUN U3MEPEHWN;

- obo3HayeHne HacTosLLero cTaHaapTa;

- AaTy npoBeaeHns naMepeHui;

- N3MEepEeHHbIE 3HAYEHNsI NOTEHLNAMNOB;

- yKasaHue Ha Hanuuue (oTcyTcTBue) bnyxaarLmnx TOKOB;

- hamunuio, nHUUManel Nuua, NPOBOAUBLLIErO U3MEPEHNS.

MpunoxeHue E
(cnpaso4Hoe)
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OMNPEAENEHNE
HAITMYNA TOKA B NOA3EMHbBIX COOPYXEHUNAX CBA3N

E.1. Cpeacta KOHTPONS M BCNomoraTesibHble YCTPONCcTBa

MunnueonbTMeTp € BHyTpeHHMM conpoTuBneHmeM 1 MOm Ha 1 B wkanbel u npegenamu namepenuin: 1 - 0 - 1
mMB 1 10-0- 10 mB.

OnekTpoAabl cTanbHbIe UM CBUHLIOBLIE.

E.2. lNMpoBeneHne namepeHmn

KoHTaKT nameputenbHbIX NPOBOAHNKOB ¢ 6poHen (060no4kon) kabensi ocyLecTBNAT NPU NMOMOLLM CTanbHbIX
W CBMHLIOBbIX 3I1EKTPOO0B.

M3mMepsoT nageHne HanpshkeHust Mexay ABYMSI HaxXOASILMMWUCH Ha HEKOTOPOM pacCTOsiHUM Apyr OT gpyra
ToYkamu 6poHun (o6onoykn) kabens.

O HanpaBneHun TOKa (NPU WCNONb30OBaHWWM CTPENOYHOrO npubopa) CcyasaT No OTKIOHEHUID CTPESIKK
MUINNUBONbTMETPA OT HyNs LUKamnbl, UCXOOS M3 TOro, YTO CTperika MWUNNMBONbTMETPA OTKIOHSETCA B CTOPOHY
3axuma, nmetoLero 6onee BbICOKUIA NOTEHUMAT.

E.3. O6paboTka pe3ynbTaToB M3MEPEHUN

CpegHtoto cuny Toka Icp_oﬁ , A, npoTekatoLero no kabento (obonoyvke n GpPoHe), BEIMUCIAOT No dopmyne

I & E.1
cp.o6_Rl ’()

9

roe Ach - cpegHee nageHve HanpsbkeHWs Ha CoeaMHEHHbIX Mexay cobor BpoHe n obonodke (Ha rosnow

CBUHLIOBOM o06onouke), B;
R - conpoTuBneHne oAHOro MeTpa CBMHLOBOW OOOMOYKM UMM COEAMHEHHbIX MexXay CcoOOoN CBUHLOBOM
o6onoykn n 6poHu, Om/m;

lo6 - PacCTodaHne Mexay ToO4KaMm namepeHud, M.

E.4. MNpwn npoBeaeHnn CTpouTENbHbLIX PaboT, MOHTaXe U PeMOHTE My(T TOK, NpoTeKkatoLwwmi no obonoyvke n
OpoHe kabensi, 13MepsaIT HEMOCPEACTBEHHBIM BKITHOYEHNEM amnepMeTpa B paspbiB 060104KN U BPOHN.
E.5. OdopmneHune pesynbTaTtoB amepeHun - no O.4 MNpunoxenns 0.

MpunoxeHune XK
(cnpaBo4HoE)

OMNPEOENEHME
OMACHOI O BJIUAHNA MEPEMEHHOIO TOKA

2K.1. Obpasuamn ans M3amMepeHust SBMSTCHA y4acTKu CTanbHbIX TPYOONPOBOAOB, HA KOTOPbIX 3aMKCUMPOBaHO
HanpshkeHne MepemMeHHOro Toka Mexay TpybonpoBooom u 3emnen, npesbiwatowee 0,3 B npu OTKMYEHHOM
KaToOHOW CTaHUUW.

JK.2. CpencrtBa KOHTPONS 1 BCOMOraTesbHble YCTPOWCTBA

BonbTMeTp NOCTOSIHHOIO M NEPEMEHHOrO TOKa C BXOAHbLIM CONPOTUBNeHneMm He meHee 1 MOwm ntoboro Tvna.

MunnuamnepmeTp NnepeMeHHOro Toka nboro Tuna Ha 10 - 50 MA.

KoHaeHcaTop eMKoCTbio 4 MKD.

OneKkTpoa cpaBHEHUSA MeOHO-CYIb(aTHbIN HACbILWEHHbIA NEPEHOCHON.

OnekTpoa BcroMoraTenbHbI U3 CTanbHOW MNacTUHKM pasmepom 25 x 25 MM, ogHa CTOpOHaA KOTOPOW
n3onunpoBaHa (HensonupoBaHHas CTOPOHa - paboyas).

LWkypka wnudosansHas no FTOCT 6456.

TkaHb ntobas markas yncrasi (Hanpumep, 6a3b).

K.3. lNogroToBka K U3aMepeHusam

>K.3.1. Hag TpybonpoBogoM vnvM B MakCMMarbHOM MPUONMXKEHUN K HEMY B MECTE OTCYTCTBUS OOPOXHOrO
nokpbITUs aenatot wypd rnydéuHon ot 300 go 350 mm n gnametpom ot 180 oo 200 mm. N3 B3siTON co gHa wypda
YacTu rpyHTa yaansioT TBepAble BKIOYeHUs pasmepom bonee 3 Mm. Ha BblpoBHEHHOE AHO Wypdha HacbinarT Crnon
TaKOro rpyHTa, He cofepKaLlero TBepAble BKIMIOYEHWS, U YINOTHSIIOT.

Pabouylo nmoBepxHOCTb BcnomoraTensHoro anektpopa (B.3) saunwaroT wnndosansHon wkypkon no FOCT
6456 3epHNCTOCTBIO 40 U MEHbLLE U HACYXO MPOTUPAIOT TKAHbIO.
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3aTteM yknagbiBaloT Ha AHO wWypdba BcnomoratenbHbli anekTpon (B.O) paboyeln NOBEPXHOCTbIO BHU3 U
3acbinatoT rpyHToOM Ha BbicoTy 60 - 80 Mm oT gHa wypda. pyHT Hag B.O yTpamboBbiBaloT € ycunvem oT 3 4o 4 Kr Ha
nnowanes B.3. Ceepxy ycTaHaBnuBalOT MEPEHOCHOW MeAHO-CynbdaTHbIN 3NEKTPoA cpaBHeHus. [Npu Hanunuum
aTMocdepHbIX 0CaAKoB NpeAycMaTpMBalOT Mepbl NPOTUB NONafaHust BNaru B rpyHT.

7K.3.2. CobupaloT cxemy namepeHui, NpuBeAEHHY Ha pucyHke XK.1, npu pasoMkHyTon uenu mexagy B.O un
Tpybonposogom.

14
5 ] 6 7
‘P_‘lé 8
4 mA
3
2 o
&
F 8
180200 | 8|8
QI3
1

1 - Tpy6onpoBog; 2 - AaTyMk noTeHuunana; 3 - nepeHoCcHom
MeOHO-CynbgaTHbIN ANeKTPoL cpaBHeHNS; 4 - wypd;
5 - BonbTMeTP; 6 - KOHOeHcaTop; 7 - BbIKIOYaTenb;
8 - MunnMamnepMeTp NepPeMEHHOro Toka

PucyHok 2K.1. Cxema namepeHmin onacHoro BrMsHUS
nepeMeHHOro Toka
Ha NoA3eMHbIN cTanbHOM Tpybonposop,

K.4. NpoBeaeHne namepeHni
XK.4.1. 'amepeHns BbINOMHAOT B cnegyoLwen nocrnenosaTensHOCTU:
- yepe3 10 MMH nocrne ycTtaHOBKM B.D B rpyHT M3MepstoT ero crtauuMoHapHbIi MOoTeHuuan OTHOCUTENbHO

MeOHO-Cynb(aTHOro anekTpoga CpaBHEHUS;

- nogkniovatoT B.O k Tpybonposoay, BbigepxmBatoT 10 MMH, NOCRe Yero CHUMAaKT NoKasaHus BOSIbTMETpA U
Munnamnepmetpa dYepes kaxasle 10 c. [NpogomkMTenbHOCTb U3MepeHus He meHee 10 MUH.

7K.5. ObpaboTka pe3ynbTaToB N3MEepPEHUN

2K.5.1. CpegHeapudmeTnyeckoe cmelleHme noteHumana AUCP, MB, B.O 3a nepuog namepeHuin BblYNCASOT
no copmyne

n
roe ZUi - CyMMa MIHOBEHHbIX 3Ha4YeHuIn noTeHumana B.3 npu nogkntoueHun B.O k Tpybonposoay, MB;
i=1
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ECT - CTauuoHapHbIn noteHuman B.3, MB;
N - YACINO U3MEPEHUN.

7K.5.2. CpefHtoto NAOTHOCTbL MEPEMEHHONO TOKa i~, MA/CM2, BLIYMCASAIOT NO hopmyrne

I~c
[ ~=—2-(K.2)
6,25

roe I~Cp - cpegHeapudMeTNYEeCcKoe 3Ha4YeHe CUrbl NEPEMEHHONO TOKa 3a BPeEMS U3MEPEHNI, MA;

6,25 - nnowaab B.3, cm2.
7K.6. OcbopmneHne pesynbTaToB U3MEPEHNIA

PesynbTatbl uamepeHuin NoTeHUManoB M pacyeToB CMeELLEeHUs MoTeHuuana 3aHOCAT B NPOTOKon no ¢opme
K.1, a uamepeHun cunbl ToKa U pacyeTa MNOTHOCTU ToKa - B NpoTokon no dopme XK.2. [laHHble MOryT ObiTb Ha

nobom HocuTene (byMaKHOM UK 3NEKTPOHHOM).

[IpoTOKOJI
MBMEPEHMM CMelleHMsa [OoTeHlMajla Tpybonposona
IpY OIpeneJieHMM OINaCHOTO BJIMAHMUA IEePEMEHHOT'O TOKa

HammeHOBaHME ropona

Buno nomzeMHOTO COOPYXEHMA U IIYHKTa M3MEPEHUA

Hara " " T.

BpeMsa u3MepeHMA: Hadajo , OKOHYaHMe

Tun 1 3aBOOCKOM HOMep npubopa , IaTa NOBEepKM

3sMepeHHOe 3HadeHMe CTalMOHAPHOTO MNOTeHuMala BCIIOMOTaTEJIbHOTO

3J1eKTporda (B.D) OTHOCHUTEJNBHO MeOHO-CyJIbQAaTHOTO DBJIEKTPONa CPaBHEHUHA

Pe3ysibTaTE MBMEPEHUN:

MHTepBas U , MB, nma mHTepBana
VBMEPEHUMN i

0 c 10 ¢ 20 c 30 ¢ 40 c 50 c

0 MmH

1 MmH

2 MWUH

3 MUH

4 MUH

5 MuH

6 MMH

7 MuUH

8 MmH

9 MuH

PesynbTaTH kKaMepaJjibHOM o00paboTKM M3MepeHUN

Ynmcio CyMmma MI'HOBeHHHIX |CpenHee 3HaueHue |CpenHee 3HadeHUE

®opma XK1
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M3MEepeHUN 3HaYEHUMN roTeHUMasna CMelleHU A
roTeHUuasna
1 2 3 4

OLeHKa OIAaCHOCTM KOPPO3UM II0I IEeMCTBUEM [Ie€PEeMeHHOI'O ToKa
OIlaCHO,
HeOoIacCHO
VIsMepeHusa IpOBeJ [IpoBePKyY NPOBEJI
OBbpaboTKy IOaHHEIX IPOBEJI

dopma K.2

[IpoTOKOJI
VBMEPEHUM MNJIOTHOCTM [IE€PEMEHHOI'O TOoKa
IpK OIpeneJieHMM OINaCHOTO BJIMSAHMUA [IEePEMEHHOT'O TOKa

HammeHOBaHME ropona
Bun nom3eMHOT'O COOPYXEHMA UM INYyHKTa M3MEPEeHUSA

IaTa
BpeMsa m3MepeHMdA: Hadajo ; KOHel
Tun mn HOMep npubopa , HaTa INOBEePKM’

PesynabpTaTH MSMepeHMﬁ MI'HOBEHHOM CWJIHI IIEPEMEHHOT'O TOKa:

VuTepBan I~ , MA, OJa MHTepBala
VBMEPEHUMN

0 c 10 ¢ 20 c 30 ¢ 40 c 50 c

0 MmH

1 MmH

2 MMUH

3 MUH

4 MuUH

5 MuH

6 MMH

7 MuUH

8 MmH

9 MuH

PesynbTaTH kKaMepaJjibHOM o0paboTKM U3MepeHUN

Ymcio CyMMa MI'HOBEeHHEHIX |CpenHee 3HadeHue CpenHee 3HaueHUe

nsMepe-— 3HAUEHUM CUJIE CUJIBI IIEPEMEHHOT'O [ [IJIOTHOCTHM IIE€PEMEHHOTI'O

HUM IepeMeHHOT O TOoka| Toka I~ , MA TOKa 1~, MA/cM2
I~, MA cp

1 2 3 4
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OLeHKa OIAaCHOCTM KOPPO3UM 10X INEeMCTBUEM I[Ie€PEeMeHHOI'O ToKa
ONacCHO,
HEeOINaCHO
3MepeHre HOpOBe [lpoBepky HOpOBE
OBbpaboTKy pesyJbTaTOB IPOBEJl

MpunoxeHue U
(cnpaso4Hoe)

OMNPEAENEHNE 3
AOME3NN 3AWMTHBIX NMOKPbLITUW

U.1. MeTog A. OnpegeneHune agreany NEHTOYHbIX MOKPLITUIA U NOKPLITUA N3 3KCTPYOUPOBAHHOMO NONUITUNEHA

MeTtog npegHasHadeH ONS U3MEpPEeHWs agre3vn MOKPbITUS Ha HOBbIX TpybBaxX W YNOXEHHbIX B TPYHT
TpybonpoBoaax. CyLHOCTb MeTOAa 3aKriovaeTcsa B ONpeaAeneHnn Harpysku, npy KOTOPOW OTCnamMBaeTCsi Nof Yriom
90° nonoca nokpbITNS WupuHou (10 +/- 1) Mm.

W.1.1. Cpencrtsa KOHTPONSA M BCOMOraTesibHble YCTPOCTBa

[OunHamomeTp ¢ ueHon aenenna He donee 1,0 H (0,1 krc) unu umdposor agreaumeTp Tnna AML 2-20.

MHCTpyMEeHTBI M Npncnocobrnenns Anst npopesaHns U oTcnavBaHnst OT TPYyObl MONOCHI MONMMEPHOrO NMOKPLITUSA
(3ybnno, MonoToK, HOX U 3aXXMMHasi ckoba).

LWrtaHreHunpkynb Tvna LLULI-2/0-250.

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

Jlnnenka nameputensHast Metannunyeckas no FOCT 427.

TepmomeTp meTeoponornyeckun no NOCT 112.

Yrnomep YHO-180° no TOCT 5378 nubo TpeyronbHMK C NPAMbIM YrIIOM.

M.1.2. Obpasubl 4ns ucnbiTaHuin

B kauecTBe 0Opa3uoB AMS NCMbITAHUIA NCMONb3YT 06pasLbl TPYO C NOKPbITUEM UMK OTLLYPAOBAHHBLIE Y4ACTKN
YINOXEHHbIX B FPYHT TpybonpoBoaoB..

Uucno obpasuyoB Tpy6 - no HI Ha noKpbITME, KOMMYECTBO MWCMbITYEMbIX Y4YacTKOB Ha Tpybonposoae
COOTBETCTBYET KONMMYeCTBY LIYPdOB.

M.1.3. MogrotoBka K namepeHmsm

M.1.3.1. Ha kaxxgom ucnbITyeMoM y4acTke TpybonpoBoga unm TpyObl pa3meyaroT 1 NpopesarT 40 MeTanna B
NOKPBITUN MO OKPYXXHOCTU TPYObl No ABe nonocsl wupuHon (10 +/- 1) Mm 1 annHon He meHee 150 MM Ha paccToAHMMU
He MmeHee 5 Mm gpyr oT gpyra (pucyHok A.1).
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20 100 30

Y

QOcHOBHasA 30Ha 1 2
OTCnanBakus

1 - 3aWMTHOE NOKPLITUE; 2 - MeTannMyeckas nognoxka (Tpyoa)

PucyHok U.1. Obpasey, Tpybbl Ans NCNbITaHUSA aare3ny nokpbITUs
Ha oTcrauBaHue

W.1.3.2. BLINOMAHSAOT KOHTPOSbHbIE U3MEPEHUS LLUMPUHBI KaXXAO0M NOMNOCHI B TPEX TOYKax.

1.1.3.3. BepxHun KoHeL, Nonockl NOKPbITUSI OTCNavMBalT OT MeTanmna Tpyobl C MOMOLLLI0 UHCTPYMeHTa. [nvHa
OTCIMOEHHOW NOMocCkl A0MkHa 6bITb He MeHee 30 MM.

1.1.3.4. BblpaBHMBalOT TemnepaTtypy TpyObl C MOKpbITMEM A0 TemnepaTtypbl uamepeHun (20 +/- 5) °C
NnogorpeEBOM FOPENKON UMK OXNaxgeHnem BO4OW.

MpumevaHune. 3aBUCUMOCTb are3un NOKPbLITUSE OT TeMnepaTypbl ycTaHaBnmearoT B HI Ha nokpbiTre.

W.1.4. NpoBeaeHne namepeHni

MN.1.4.1. Ha cBoGoaHOM KOHLE MONOCbI, NOArOTOBMEHHOM cornacHo W.1.3.1, 3akpennsawT 3axum wn
yCTaHaBMNMBaKT AMHAMOMETP TakuMm obOpa3oMm, 4ToObl OTCNOEHHasl nonoca NoKpbITUSE Haxoaunacek nog yrnom 90° k
NMOBEPXHOCTMN TPYyObI.

n.1.4.2. OtmevatoT yyactkm gnumHon (100 +/- 1) MM Ha nNpope3aHHOMW OO0 MeTanna Nofoce U Ha Kpasix
HEeHapyLUEHHOro MoKpbITUA. C MOMOLLbI0O NMPMCNOCOONEHNsT OTCNamMBalT y4acTOK MOKpbITUSA co ckopocTbto 10 - 20
MM/MWH 1 Yepes Kaxaple (60 +/- 5) ¢ perncTpmpytoT ycunme otcnanBaHus.

BusyanbHO onpenensioT Xxapaktep paspyLUeHUs:

- aAre3noHHbIN - oBHaXeHWe Jo MeTanna;

- KOF€3MOHHbIN - OTCNnavBaHve No NoAKNeMBaloLLEMY CIOK UMK NO IrPYHTOBKE;

- CMELLaHHBIN - COBMELLEHNE aare3avoHHOro 1 KOre3MOHHOTO XapaKTepoB paspyLUeHWN.

M.1.5. OBpaboTka pe3ynbTaToB U3MEPEHUN

W.1.5.1. [Ins kaxgoro y4actka nonocbl agresuto Gi , H/cm, npy otcnanBanum BelMmncnaioT no doopmyne

F
G =—, W1
i B( )

roe F - cpeaHee ycunue oTcnaueaHus Ha i-M yyacTtke, H, Bbluncnisiemoe no oopmyrne

Fe Z‘F ,(N.2)

n

rae F; - ycunve, dukcupyemoe yepes kaxaple (60 +/- 5) ¢ usmepenus, H;
N - YUCNO U3MEPEHUI B XOAE UCMbITAHUS;
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B - cpeaHeapndmMeTryeckoe 3HaveHme WnpuHbl nonocsl (41.1.3.2).
3a pesynbTaT UCMbLITAHWA NPUHMMAIOT cpegHeapudMeTUYECKOE 3HaYeHue agres3uu ch, H/cm, pByx

napannesnbHbIX U3MEPEHUI, pacxoXaeHne Mexay KOTopbiMU He A0IKHO npeBbiwaTh 10%.
1.1.5.2. Agresuio npu oTcnamBaHum ONsi KKOOW MCMbITyeMon Tpybbl OLEHMBAOT KaK yAOBNETBOPUTESBHYIO,

ecnm ch > GHZ[ ,roe GH,:[ - 3HayeHwue agresumum, H/cm, Hopmupyemoe no HJ.
Ecnu ch MeHee GH)1 , UCMbITaHWs1 NOBTOPSIKOT HA YA BOEHHOM KOnu4yecTse MecT Tpybornposoaa.

Ecnn NOBTOPHO nony4arkoT (ap MeHee G%H’ TO MNOKpbITUE OUEeHMBAKT KaK He YyaoBreTBopsAtollee

TpeboBaHuam HJ no nokasaTento agreany npy oTCranBaHuu.
W.1.6. PesynbTaTbl UIAMEPEHUIN 3aHOCAT B NpOTOKOs no chopme A.1.

dopma N1

HaVMMEeHOBaHMEe OpIr'aHM3alumn

[IpOoTOKOJI
onpenesieHusa aAresUM JIEHTOUHHIX M IIOJIMMEPHBIX NOKPBITUN

Tun un KOHCTPYKUMA 3allMTHOI'O IIOKPBEITUA
InaMeTp TpyOH (TpydOomnporona)

IDaTa |Homep naptum|Homep CpenHee IlvprHa CpenHee [XapakxkTep
nsMe- | TpyO, HOMep |u3Me- ycunme OTCJlaM— | 3HAUEeHMe |pas3pyle-
peHusa mypba Ha peHud | oTclanBaHUA | BAeMOM anresun |HUA
Tpybonporome F, H (xrc) |nomocu |G , H/cMm
B, cm cp
1
2

Anresusa naptum TpybO (ydacTka Tpybomnporozna)

cooTBeTCTBYET,

He CcooTBeTCTByeT Tpe6yemomy SHaA4YEeHUMIO

IOOJIXHOCTbE JIML,, JIMYHAaA I[NOAIIMCb paCU.U/ICprBKa IIoOrnmcum
IIPOBOOMBIINX M3MEPEHMA

W.2. MeTog B. Onpegenenne agreanm MacTUYHbIX BUTYMHBIX MOKPbITUN

MeTon npegHasHayeH AN M3MEpPEeHWUst afre3nyM MacTUYHbIX OWUTYMHBIX MOKPBITUA Ha HOBbIX Tpybax wu
YINOXEHHbIX B TPYHT TpyOOMpOBOAAax W YCTaHOBMEHWUsI COOTBETCTBUSI ee TpeboBaHuam H[IO. CywHocTe MeToga
3aKknoYaeTcs B onpeaeneHnn Harpyskum, npu KOTOPOW yd4acTok NokpbiTus nnowagbto 100 mm2 (1 cm2) casuraetcs
aaresnMeTpom.

W.2.1. CpeocTBa KOHTPOMS 1 BCNOMOraTenbHble YCTPONCTBA

AgresmmeTp Tuna YKAI-100.

MHCTpyMeHTBI 1 npucnocobneHns Ans npopesaHus U CHATUS BUTYMHOIO MOKPbITUS C NOBEPXHOCTM TPYObI.

IlnHerika nameputensHasa metannudeckas no FOCT 427.

TepmomeTp meTeoponoruyeckun no FOCT 112.

M.2.2. Obpasubl 4ns UcnbITaHWA U UX Yncno - no MN.1.2.

M.2.3. MNogrotoeka 1 nposBegeHne naMepeHun

1.2.3.1. Ha kaxgom OTwypdoBaHHOM y4dacTke TpybonpoBoda vnu Ha Tpybe pasmMedarloT 1 BPy4YHyl genatot
Hagpes 0o MeTanna B UCTbITYeMOM MOKpbITUK (pucyHok W.2) pasamepom 10 x 10 mm.
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1 - UCNbITyemMoe NOKpbITHE; 2 - 0Opasel, NOKPLITUA AN CoBUra;
3 - nnowans 6e3 NoKpbITUS

PucyHok U.2. Cxema npoBegeHuns Hagpesa ns casura
obpasua nokpbITUS

1.2.3.2. Bokpyr Hagpesa MOMHOCTbIO CHUMAKT MokpbiTMe pasmepoM 30 x 35 MM Ona mamMepeHusa ycunua
cAsura ¢ npuMeHeHneM agresnMeTpa.

n.2.3.3. lMepea un3mMepeHuem agre3avm BbIpaBHUBAKOT MOLONPEBOM TOPESNKON WM OXNaXOeHWEM BOAOW
TemnepaTypy Tpybbl ¢ nokpbiTnem o (20 +/- 5) °C.

W.2.3.4. YcTaHaBnNMBaT aare3nMeTp Ha 3allMTHOE MOKPbITUE TaK, YTOObl NepeaBMkHas rpaHb Hoxa npubopa
Haxoaunacb NPOTMB TOPLIOBOW MNMOCKOCTU obpasua 2, u NpoBoAAT U3MEpPEeHNe B COOTBETCTBMU C MHCTPYKLMEN No
akcnnyaTauun npmubopa.

UN.2.4. OBpaboTka pe3ynbTaToB U3MEPEHUN

nN.2.4.1. Agresavio MacTM4YHOrO OUTYMHOro MOKPbITUS OLIEHMBAKT ycunuem cagura obpasua nokpbiTUs
nnowagabto 100 mm2 (1 cm2).

N.24.2. 3a pesynbTaT U3MEPEHUA agre3aum  MacTUYHOrO  OGUTYMHOro  MOKPbITUS  NPUHUMAtOT
cpenHeapugmMeTMyeckoe 3HadYeHue Tpex M3MepeHun ¢ norpelHocTelo He 6onee 0,01 MIa (0,1 krc/cm2) B Tpex
TOYKax, OTCTOSALLMX APYr OT Apyra He MeHee Yyem Ha 0,5 m.

W.2.5. PesynbTaTbl UIAMEPEHUIN 3aHOCAT B NPOTOKOS No chopme .2,

dopma N.2

HaVMMeHOBaHMEe OpIr'aHM3alumn

[IpOoTOKOJI
onpenesieHusa anres3UM MACTUUHBIX NOKPHTUM

Tun un KOHCTPYKUMA 3allMTHOI'O IIOKPBEITUA
InaMeTp TpyOH (TpydOomnporona)

Hara Homep naprTum Homep Ycunue cnBura|3HadeHMe anresmu,
n3MepeHud | Tpyd, HOMep |uaMepeHUud|obpasua, Mlla Mlla (xrc/cm2)
mypba Ha (koc/cM2)
TpyDonporome
1
2
3

Anresusa naptum TpybO (ydacTka Tpybomnporozna)

coorTBeTCTBYET,

He CcooTBeTCTByeT Tpe6yemomy SHaA4YEeHUIO

IOOJIXHOCTbE JIML,, JIMYHAaA I[NOAIIMCb paCLLU/ICprBKa IIoOrnmcum
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IIPOBOOMBIINX M3MEPEHMA

MpwunoxeHune K
(cnpaBouHoe)

OMPEAENEHNE
AOME3NN NMOKPbLITUA K CTANW MOCIIE BbIOEPXKW B BOAE

MeTon npepHasHadeH s MPOBELAEHWUS] MCMBbITAHUA MO WM3MEHEHWIO aare3un MOKpbITUS K CTanu nocne
BblAEPXKN B BOogoNpoBoaHoM Boae B TedeHne 1000 4 1 ycTaHOBMEHUA COOTBETCTBUSA ee TpebosaHusam H.

K.1. CpeacTBa KOHTPOMSI U BCoOMoraTernbHble yCTPONCTBA

Hox.

Bbymara counetpoBansHas no FOCT 12026.

Ckoba 3axxmmHas.

AgresnmeTp Tvna AML 2-20 unu gpyron ¢ ueHon genenus 1,0 H (0,1 krc).

TepmocTaT mapku TC-16A.

EMKOCTb cTanbHasi C BHYTPEHHUM aHTUKOPPO3UOHHBLIM TMOKPbLITUEM (Hanpumep, 3MarneBbiM) WM U3
HepxaBetowen ctanu paboymm o6beMom He meHee 5 om3.

K.2. NMpoBeneHne ncnbitTaHun

K.2.1. na npoBeaeHuUsi uCnbiTaHnii oTémMpatoT kaTywwkm aAnvHon 150 mm u3 Tpyb ¢ NoKpbITMEM.

K.2.2. Ycnosus npoBeaeHus ucnoitaHui: Bpemsa ncnboitaHun - 1000 4; Temnepatypa - nntoc (20 +/- 2) °C.

K.2.3. Ha kaxxgow kaTyLuKe NOKpbITUE Hagpes3atT 4O MeTanna no BceMy nepumeTpy Tpybbl B Buae Tpex nomnoc
wupuHon 20 mMm. Kaxkayto nmomnocy moKpbITMSt MONEPEeYHO Haapes3alT M Ha ee KOHUEe OTCramMBalT y4acTOK ANMHOW,
OOCTaToOYHOW ANsl 3auenneHnst 3aXKMMHON CKOObI.

K.2.4. Ha ogHon nonoce aareauMeTpoM M3MepsitoT MPOYHOCTb CBSI3W MOKPbLITUS C NMOBEPXHOCTLIO CTallbHON
Tpy6bl.

K.2.5. B eMKoCTb 3anvBatoT BOOOMNPOBOAHYO BOAY, KaTyLKn TpyO nomeLuaoT B TEPMOCTaT U BbIAEPXKUBAIOT B
TeyeHne 1000 4 npu Temnepatype (20 +/- 2) °C, noaaepxmnBas ypoBeHb BOAbI BbiLLe NPOpPe3aHHbIX Nosoc.

3aTem kaTylWwKM W3BNEKawT U3 BOAbl, YAANsOT C MOBEPXHOCTU Bnary dunbTpoBanbHOW Oymaron wu
BblAEPXKMBAIOT MpPM KOMHATHOM Temnepatype B TedeHme 24 4. V3MepsiloT NPOYHOCTb CBS3U MOKPLITUS C
NOBEPXHOCTLIO CTanbHOM TpyObl no Mpunoxenuto U (metog A).

K.3. O6bpaboTtka n odopmneHne pesynbTaToB ucnbiTaHui - no U.1.5n N.1.6.

MpwnoxeHune N
(cnpaBo4HoE)

OMPEAENEHNE .
nnowAnn OTCNAMBAHUA 3ALLMTHBIX MOKPLITUN
NP KATOOHOW NONAPU3ALINN

MeTopn npegHasHayeH As NPOBEAEHUS TUMOBbLIX UCTbITAHWUIA HA YCTOMYMBOCTL MOKPBLITUMA K OTCNanuBaHUIO Npu
KaTogHOW nonspusaumu.

J1.1. O6pasuamn Ans UCNbITaHUI SABMSKOTCS MNOKPbITUS,, HaHECEHHble Ha BHELUHIO MOBEPXHOCTb TPYyO
(pasmepamu He meHee: anameTp 76 MM, AnvHa 150 MM) B NPOMBILLINIEHHBIX YCIOBUSIX.

J1.2. CpefgcTtBa KOHTPOS U BCOMOraTenbHble YCTPONCTBa

BonbTMeTp NOCTOAHHOIO TOKa C BHYTPEHHWM conpoTtuerneHnem He meHee 10 MOM 1 gnana3oHOM uaMepeHui
o1 0,01 go 5,0 B.

OneKkTpoa CpaBHEHUS CTaHAAPTHbBIA MeOHO-CyNbdaTHbIA unu xnopcepedbpsHsivi no FOCT 17792.

MpoBOAa MOHTaXHbIE C M3ONSLMEN AN SNEeKTPOYCTaHOBOK UMW @aHaNorM4YHbIe UM.

BbiknioyaTenb aneKTpu4eckui.

AHOL, aKTUBHBIN - CTEPXEHb M3 MarHusa YuctoTor 99% mnu aHod UHEPTHBIN - NnaTuHoBasi npososnoka no FOCT
10821 unu rpapuToBbLIN CTEPXKEHD.

MCTOYHMK NOCTOSIHHOIO TOKa MMM BbINPSAMUTENb NEPEMEHHOr0 ToKa (451 U3MEPEHUA C MOMOLLbIO MHEPTHOTO
aHopa).

PeocTaT (ans namepeHun ¢ NoMoLLb MHEPTHOrO aHoaa).

PesucTop ¢ conpoTtuneneHnem 1 OM (aNs M3MepPEHUn C MOMOLLIbIO MHEPTHOTO aHoAa).
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Ckanbnens.

OuctunnuposarHas Boga no FOCT 6709.

OneKTponuT: pacTBOpP CEPHOKMNCIIONO HATPUS!, XITOPUCTOrO HATPUS U YIIEKUCIIOro HaTpusl B AUCTUNINIMPOBAHHOW
BoAe 3%-HbI (OQHONPOLIEHTHBIN PacTBOP NO KaXXOOMY KOMMOHEHTY).

TokoHenpoBoAALL NI BOOOCTOMKUA repMeTUK, HanpuMmep u3onsauuoHHas butyMHas macTtumka.

J1.3. MNopgroToBka K U3MEPEHUAM

J1.3.1. B ueHTpe obpasua B 3aMTHOM MOKPbITUM CBEPAST LUNNHAPMYECKOE OTBEPCTME AUAMETPOM B TpU pasa
Gonblue TOMWMHBI MOKPbLITUS, HO HE MeHee 6 MM. MeTann Tpybbl He AomkeH GbITb NepdoprpoBaH. MoBEPXHOCTb
MeTanna B OTBEPCTMU 0BEeKUPUBAOT CIUPTOM.

Topubl Tpybbl (pucyHkun J1.1 1 J1.2) repmMeTM3npytoT TOKOHENPOBOAALLMM FEPMETUKOM TakK, YTOObI SMEKTPONUT
He MpPOHMKaN K BHYTPEHHEN He3allMLIEHHOW MNOBEPXHOCTU TpyObl. [lpeaBapuTenbHO K KOHLY Kaxaon TpyObl
NPUKPENNSOT NPOBOA ANs SMEeKTPUYECKOro KOHTaKTa ¢ 06pasLoMm.

4 a 0=

~5

— 6
3 1 my %
2 _+1
11

1 - eMKOCTb; 2 - UCMbITyeMbIi 0b6pasel; 3 - ANeKTPONuT;
4 - marHneBbI aHof,; 5 - BONbTMETP; 6 - 3MEKTPo4 CpaBHEHMS

PucyHok J1.1. Cxema npoBeAeHns UCTbITaHUS C MPUMEHEHNEM
MarHMeBoro aHoga

5]

1 Om

A}

1 - eMKOCTb; 2 - UCMbITyeMbI 06pa3sel; 3 - 3NEKTPONUT;
4 - NHepPTHbIM aHog; 5 1 8 - BONbTMETPbI; 6 - 3TanoHHOEe
conpoTuBneHue; 7 - peoctar; 9 - 3aNeKTPoA CpaBHEHUS

PucyHok J1.2. CxeMa npoBeAeHns UCTbITaHUS C MTPUMEHEHNEM
MHepPTHOro aHoaa

Tpu ucnbiTyemblx obpasua Tpyd 2 noMellaT BepTUKaribHO, CUMMETPUYHO LEHTPY, B NITOCKOAOHHYIH €MKOCTb
1 ¢ anekTponutom 3. B LEeHTpe eMKOCTK pa3meLlatoT aHog 4.
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Mnowaab noBepxHocTM obpasua NOKPbITUA, HAXOAALLENCSA B KOHTAKTE C NEKTPONINTOM, - He MeHee 358 cm2,
pacctosiHne mexgy obpasuamm 1M aHogom - He meHee 38 mMm. [pu aToM obpasel NOBPEXAEHHOW CTOPOHOM
obpalualoT B CTOPOHY aHoAa.

[na npoBedeHus uCNbITaHWA COBUMPAKOT SMEKTPUYECKYHD CXeMy B COOTBETCTBUM C pucyHkom J1.1 npu
NPMMEHeHUn MarHmeBoro aHoga v J1.2 - npu npMeHeHnn MHEPTHOro aHoAa.

Mpu npumeHeHUn marHneBoro aHoga: obpasel, ¢ NOMOLLBIO NPOBOAOB COEAMHSAT C MarHMeBbIM aHOOOM, Kak
nokasaHo Ha pucyHke J1.1, u ycTaHaBnvBalOT Ha HeM noTeHuuan B npegenax ot muHyc 1,45 oo muHyc 1,55 B no
MeOHO-CynbpaTHOMYy 3MeKkTpody CcpaBHeHuMst 9, 4YTO COOTBETCTBYeT npubnuautensHo MuHyc 1,4 B no
xnopcepebpsiHoMy 3MnekTpoay cpaBHeHus. V3mepeHue yCcTaHOBMBLUErocs MoTeHumana Ha obpasue npoBoaaT C
MOMOLLbIO 3MeKTpoAa CPaBHEHMUS N BbICOKOOMHOIO BONIbTMETPA MNOCTOSIHHOIO TOKa 5.

Mpu wucnblITaHUM C WHEPTHbIM aHOAOM COOMpalT CXeMy B COOTBETCTBUM C pucyHkom J1.2. Obpasey 2
NOAKIIYAKT K OTpULATENbHOMY MOMKCY WMCTOYHMKA TOoKa. VIHEepTHbIM aHop 4 COeAVHSIIT MocrefoBaTeNibHO C
3TanoHHbIM conpoTueneHvem 6 (1 Om), peoctaTtom 7 U MONOXUTENbHLIM NOMOCOM UCTOYHMKA Toka. BonbTmeTp 5
MOAKMNI0YaKT NapanfenbHO 3TanoHHOMY COMPOTUBAEHUIO 6. YNpaBnsas peoctaTtom 7, ycTaHaBNMBaloT MO NOKa3aHUsIM
BONbTMeTpa 8 noTeHuman Ha obpasue muHyc (1,5 +/- 0,05) B, 3atem BonbTMeTp 5 OTKNHOYAKOT M PUKCUPYIOT BPEMS
Hayana ucnbITaHWUN.

J1.4. NpoBeneHne namepeHni

J1.4.1. O6pasubl BbliAepXKMBaAOT B pacTBOpe 3MeKTponuta nog AeNCTBMEM HamNOXEHHOro KaToAHOro Toka B
TeueHue 30 gHen npu TemnepaTtype oT 18 °C go 22 °C nnu npuy NOBbILEHHOW TeMnepartype, Hanpumep, npu 40 °C,
60 °C. Bbibop noBbILEHHOW TeMMepaTypbl UCTBITAHWI ONpeaenseTcs MakCMMarbHOW TeMMepaTypor SKCnnyataumm
MOKPbITUS.

McnbiTaHna npy NOBbILWEHHOW TemnepaTtype MpOBOAAT NyTeM NOAOrpeBaHUs WUCMbITATENbHON SYErKU Ha
3NEKTPONNUTKE U nopaepxaHus TpedyeMon TemnepaTypbl. YPOBEHb 3NIEKTPONUTA MPU 3TOM KOHTPOMNUPYIOT HE pexe
OHOTO pa3sa B CYTKMW.

J1.4.2. Tepuoanyeckn vepes Kaxable 7 OHEN NpoBOOAT 3aMeHy pacTBopa anekTponuta. [na atoro nogady
HanpskeHns Ha obpasubl npekpaliarT, SMeKTPoNUT  BbINUBAKOT, €EMKOCTb U 06pasubl  NpoMbIBaOT
ONCTUNNMPOBaHHON BOAOK, 3anmBasi ee 2 - 3 pa3a 1 B3banTbiBas. 3aTeM 3anvBalOT CBEXWI SMEKTPONUT.

J1.4.3. Tlo OKOH4YaHWWM MCMbITaHUA ObpaseL C MOKPbITMEM AEMOHTUPYIOT, MPOMbLIBAIOT BOOOW W BbITMpPAIOT
BeToWwbl0. [nowaab OTCrOMBLUErocs y4vacTka MOKPbITUSI OronsitoT, OCTOPOXHO noaaeBass M cpesas NokpbliTue
ckanbnenem.

Jl.4.4. [Ona XecTKMX MOKPbITUA TomnwmHom Gonee 1,2 MM [OMNycKaeTcs HarpeBaHWe MOKPbITUS BhbILLE
TemnepaTypbl pa3Msir4eHnsi ¢ NOCMNeayLWUM MOMHbIM yaaneHneM NoKpbITUSt ¢ MeTanna. 3a nnowanbs oTcrnanBaHus
MOKPbITUS B 3TOM Crnydae NpuMHUMatoT NMnoLwafb, OrpaHUYEHHYI0 KOHTYPOM U3MEHeHUs LBeTa MeTanna ¢ ceporo Ha
6onee TeMHbIN.

J1.5. O6paboTka pe3ynbTaToB U3MepeHui

Mnowanb oOTCrnamBaHWsl MEpPeBOOAT Ha KanbKy, 3aTeM BbIYUCISIOT METOAOM B3BeluMBaHus. [Ons aToro
NepeHoCAT KarnbKy ykasaHHOW Mrowaau Ha nnoTHyto Bymary ¢ M3BECTHOW Maccow efuHuubl nnowaau. MNnowans

oTcnavBaHust S, cM2, BbIMUCTISIIOT NO hopmyre
S=m/m, (1)

roe m - macca 6ymaru nnowaabio, paBHOW nrowaam oTcrnanBaHus, T;
m, - macca 1 cm2 Bymaru (onpefensiloT Kak cpegHeapudmeTnyeckoe 3HadeHne macc 10 obpasuoB, Kaxabin

nrnowaapto 1 cM2, Bbipe3aHHbIX MO AuaroHanu nucta Gymarm), r/ cm2.

3a 3HayeHue nrowagu oOTCMauBaHWS [AHHOTO MOKPbITUSE MPW  KaTOQHOW MonapusauuyM  MpUHMMaloT
cpegHeapudMeTMyeckoe 3HadeHue pesynbTaTtoB WU3MepeHMn Ha Tpex obpasuax WUCnbITyeMoro MoKpbITUS,
BbluMcCnsieMoe ¢ To4HOCTbIo 0 0,5 cm.

J1.6. OdhopMneHune pe3ynbTaToB U3MEpPEHUI

PesynbTatbl U3aMepeHunin 3aHOCAT B NpoTokon no dgopme J1.1.

dopma J1.1

[IpoTOoKOI
onpeneJieHus MJoWaly OTCJlaMBaHMS NOKPHITMM NPpKM Iojgapu3alun
KaTOIOHBEIM TOKOM

KoHCTpyKUMA M TUI BaWMTHEIX TOKPBITUN

dopmMma obOpasLoB

AHOZ

IvaMeTp HaHOCKMOI'O IOBPEXIEHMSA B MNOKPBITUM, MM
PaspeumeHHasa npenesbHas ILJIOWANb OTCJIaMBaHMUA:
opu TeMIepaTrype °C cM2
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°C cM2
Pe3ynbTaTh M3MEPEHUN :
HaTta |Homep naptum, Homep Temneparypa | [Iponosmxm— IIrmomwaneb
MICIIBI— y4acTok M3MEPEeHUI | UCHEITaHusa, |TeJIbHOCTDb oTcJauBa-—
TaHuM | Tpybomnporoma °C BBIIEPXKM B HUS, CM2
BJIEKTPOJIUTE,
CyT
1 2 3 4 5 6

CpenHsasa nJjomanb OTCJIaMBaHUA

[lmowane oTCIlaMBaHMUA npm KaTOIOHOM InoJyiApm3aly napTmUmn OGpaBLI,OB

CoOTBEeTCTBYET, HEe COOTBETCTBYET Tpe@yemomy SHa4Y€eHUIO

JOomXHOCTh JIMll, MNPOBOAMBIIMX M3MEPEHME NONNMCH pacumdpoBka IOONUCU
IaTa

Mpunoxexne M
(cnpaBo4HoE)

OMNPEOENEHME
NEPEXOOHOIO 3NEKTPUYECKOIO COIMPOTUBIIEHNA
N30JTAUMOHHOI O MOKPLITUA

MeTon npegHasHadeH Anst NPOBeAEHUST TUMOBBLIX UCMbITAHUA UMM OLEHKU 3alUTHOW CMOCOBHOCTU MOKPLITUS
Ha HoBbIX Tpybax, a Takke Ha YNOXeHHbIX B rpyHT Tpybonposodax (B MecTax LWypdoBaHus) Npu TemnepaType
cebiwe 0 °C.

M.1. CpencTtBa KOHTPONA M BCMOMOraTerbHble YCTPOWCTBA

TepaommeTp Tunos E6-14, E6-13A no FOCT 22261 ¢ anana3oHoM namepexuii ot 1 x 104 o 1 x 104 Om nnm

MeroMmmeTp.

OnekTpoa-6aHaax M3 OLUMHKOBAHHOIO CTarbHOro nucra TonwuHon 0,5 mm, wupuHon 0,4 m, onuHon L, paBHown
7D + 0,1, rge D - guameTp TpyObI, M.

MonoTeHLe u3 xnon4yatobymaxkHOM TKaHU pa3MepoM He MeHee pa3Mmepa anekTpoaa-6baHaaxa.

Hatpuit ceprokmenbinn (Na,SO, ) no FTOCT 4166, 3%-Hblit pacTsop.

OedekTockon nckposown Tvna KpoHa 1p nnun gpyron ¢ aHanorm4yHbIMU napameTpamu.

TonwwmHomep NBOro TMna ¢ NOrpeLlHOCTbI0 M3MepeHust: +/- 50 MKM - Ans NOKpbITUIA TonwuHon o 1,0 mm; +/-
100 MKM - onsi NOKPbITUIA TonwmHon 6onee 1,0 mm.

MpoBoga coegmHuTensHble No FOCT 6323 nnn aHanorMyHble.

MCTOYHMK NMOCTOSAHHOTO TOKa - cuctema anektpudeckux 6arapen no FTOCT 2583 unu aHanornyHele ¢ o6LWMM
HanpsbkeHnem He meHee 30 B.

BonbTmeTp BbICOKOOMHBIM TUNa 3B-2234 no NOCT 8711.

MunnuamnepmeTpbl no FTOCT 8711.

Peauctop (peoctat) ntoboro tmna.

M.2. Obpasubl AN UcnbiTaHWU

M.2.1. B kauyectBe o006pa3uyoB pAns uChObITaHUA WUCNONb3YyOT obpasubl, OTpe3aHHble OT Tpybbl, Wnn
HenocpeacTBEHHO TPYObl, YNOXEHHbIE B FPYHT.

M.2.2. KonnyectBo napannensHbix 00pasLoB ANS 3a4aHHbIX YCNOBUIA UCNBITAHWIA - HE MEHee Tpex.
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TonwmHa u aAuanekTpuyeckas ChnoWHOCTbL 06pa3LoB OOSMKHbI COOTBETCTBOBaTh TpeboBaHuam HI Ha
ncnbelTyemoe nokpbitve. O6pasupl ¢ gedekTamu NOKPbITUS K UCMbITAHUSIM He JOMYCKalTCS.

M.2.3. KonnyectBo ncnblTyembix y4acTkoB Ha TpybonpoBoae onpeaensieT Konm4ecTso LypdoB.

M.3. lNpoBegeHne ncnbiTaHn

M.3.1. lNMepexogHoe 3neKkTpuyYeckoe CONPOTUMBIIEHME MOKPbITUA (PUCYHOK M.1) Ha HOBLIX Tpybax uamepstoTt
MEeTOAO0M "MOKPOro KOHTakTa" ¢ NPUMEHEHNEM TEPAOMMETPOB UM METOMMETPOB. Ha NOBEPXHOCTb MOKPLITUST TPYObI
(vnn obpasua, oTpe3aHHOro OT TpyObl) NO NMepUMETPY HaknagbiBalT TKAHEBOE MONOTEHLE, CMOYEHHOEe 3%-HbIM
pacTBOPOM CEPHOKUCIIONO HATpUsl, 3aTeM Ha MONoTEHLE HaKNaablBalT MeTannnM4ecknii anekTpoa-6aHaax LWMpUHom
He MeHee 0,4 M W NNOTHO CTArMBalT ero BGonTamMm UMM PesMHOBLIMW NeHTamMu. Ona WCKMAYEeHUs BAUSHUA
MOBEPXHOCTHOW YTEYKN TOKa Yepe3 3arps3HEeHHy UMM YBMaXHEHHY MNOBEPXHOCTb W3OMSLUMOHHOIO MOKPbITUSA
OOMONHNUTENBHO NO 00e CTOPOHbI HakNaablBaKT [Ba 3KPaAHUPYHOLLUMX anekTpoaa-6aHaaxa wmpuHon He meHee 0,05
M, TaK YTOObl OHWN HE KOHTaKTUPOBAmu C rPYHTOM.

—
SO K]

—
""" LR XS TOIOfO&.QAf’Y

\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\

1 - cTeHka Tpybbl; 2 - KOHTaKT ¢ Tpybon;
3 - aKpaHupyoLWue KomnbLeBble 3MeKTpoabl-6aHaaxu;
4 - xonbLEeBON anekTpoa-6aHaax; 5 - TKaHEBOE MONOTEHLE;
6 - N30NSALMOHHOE MOKPbITHE
TpyObl; 7 - TEpaOMMETP UNmM MeroMMeTp ¢ knemmamm 3, J1, 3

PucyHok M.1. Cxema namepeHusi nepexogHoro anekTpnyeckoro
COMPOTUBIEHUSI U30NSALMOHHOIO MOKPLITUS HA TpyBax MeToaoMm
"MOKpOro koHTakra"

[na namepenna nogknoyalT knemmy J1 (MMHUS) TepaommeTpa K anektTpoay-6aHgaxy 4, knemmy 3 (3emns) - K
mMeTanny Tpybbl 1, knemmy O (3KpaH) - K 3KpaHMPYHOLWUM KONbLEBbLIM 3MeKkTpogamM-6aHgaxkam 3.

M.3.2. Tlpn M3MepeHUn nepexogHOro IMEeKTPUYECKOro COMPOTUBMEHUS MOKPLITUS Ha SKCMyaTUpYIOLLMXCA
noasemHbIX TpybonpoBogax B MecTax wypdoBaHus (pucyHok M.2) Ha MOBEPXHOCTb MOKPbITUS TpyOOMnpoBoaa,
OYULLEHHYIO OT rpyHTa He MeHee Yem Ha 0,8 M Mo ero AnuvHe, NO NepUMeTPY HaknaAblBalOT TKAHEBOE MONoTeHLe,
cMoyeHHoe 3%-HbIM pacTBOPOM CEPHOKUCIIOrO HaTpusl, Ha MOMOTeHUe HaknaabliBaloT —MeTannmyeckui
anekTtpoa-6aHgax wupuHonm He meHee 0,4 M M NNOTHO CTArMBalOT ero Gontamu UM pe3vHOBbIMU NeHTamu. [Ons
UCKIMIOYEHMST BIMUSIHAS TMOBEPXHOCTHOW YTEYKM TOKa 4Yepe3 3arpsi3HEHHY WM YBIMAXHEHHYH MOBEPXHOCTb
N30MALMOHHOTO MOKPbLITUS AOMONMHUTENBHO N0 06e CTOPOHbI HakNaablBalT ABa 3KPaHUPYIOLWKX anekTpoaa-baHaaxa
LWUMpUHON He meHee 0,05 M, Tak YTOObl OHM HE KOHTaKTUPOBAM C FPYHTOM.

E

o &—=0"0o-
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1 - KOHTaKT ¢ TpyboNn; 2 - SKpaHUPYHOLLNE KONbLEBDLIE
anekTpoabl-6aHaaxu; 3 - KonbLEBOW 3NeKTpoA-0aHaax;
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4 - TkaHeBOe NnomnoTeHue; 5 - N30NAUMOHHOE NOKPbITUE TPYObI;
6 - cTeHka TpyObl; E - NICTOYHUK NOCTOSAHHOrO TOKa;
R - noteHumomeTp; V - BLICOKOOMHbI BONbTMETD;
mMA - MunnuamnepmeTp

PucyHok M.2. Cxema nsmepeHms
nepexoaHoro 3MNeKTpMYECKoro ConpoTMBIEHUS
N30MALNOHHOTO NMOKPLITUS METOAOM "MOKPOro

KOHTaKTa" Ha yNoXeHHbIX B TPYyHT TpybonpoBoaax
(B wypdax)

Pesunctopom yctaHaenmBatoT paboyee HanpsbkeHve 30 B 1 CHUMaroT nokasaHus amnepmeTpa v BoNibTMETpa.

Jonyckaetca n3MepsiTb MEPEXOLHOE 3NEKTPUYECKOE COMPOTMBIIEHNE MOKPLITUS HA YIOXEHHbIX B TPYHT
TpybonpoBogax MerommeTpom, Hanpumep, mapku M 1101, npu 3TOM M3MEpPEHUs NPOBOASAT, KaK YKasaHO Ha PUCYHKe
M.1.

Ecnun HeT Heobxo4MMOCTU NoBpeXaaTh NOKPbITUE (HanpuMmep, A11S U3MEpPeHnUst aareann), Knemmy 3 3ambikatoT
He Ha OrosieHHbIN Yy4acToOK TPYObl, @ Ha CTanbHOW LWTbIPb, BOUTLIN B FPYHT pSiAOM C TpyGONpoBOA4OM.

M.4. O6paboTka pe3ynbTaToB UCMbITAHWIN

M.4.1. MepexofHoe aNeKTpMYeckoe CONMpPOTUBIIEHNE U3ONSILIMOHHOIO MOKPbLITUS Ha HOBLIX TpyGax Rﬂepl! Owm x

M2, BbIMUCIIAOT No doopmyne

R_ =RS, M1)

miepl =

roe R, - nokasaHusi TepaommeTpa unu merommetpa, Om;
S, - nnowagap anekTpoga-6aHAaxa, MMEIOLLEro KOHTAKT C U30SISILMOHHBIM MOKPLITUEM, M2.

M.4.2. MepexodHOe 3neKTpU4eckoe COMPOTMBIIEHUE TMOKPLITUS Rnepz, OM X M2, Ha YNOXEHHbIX B TPYHT

TpyGonpoBoAax BbIYUCTISAOT No hopMyrne

_ " mokp™~2
RnepZ - Ji ’ (Mz)
HOKp
roe V - NageHne Hanps>XXeHnda mexnoy pr60npOBO,D,OM n 68Hﬂa)KOM (FIO NOKa3aHNAM BoanmeTpa), B;

HOKp
1, - cvina Toka B uenu, A;

S, - nnowaab anekTpoga-6aHaaxa, UMEIOLLEro KOHTAKT C M30MALMOHHBLIM NOKpLITUEM Tpy6onposoaa, M2.

MokpblTMe cuUTalOT BbIAEPXKABLUMM  WCMbITAHUS, €CMM  MNepexofgHoe 3MNeKTPUYECcKoe COMpPOTUBIEHWE
COOTBETCTBYET yka3aHHOMY B Tabnuvue 7 HacTosiLero ctaHgapTa.

M.5. OchopmneHne pesynbTaToB UCMbITAHWIA

M.5.1. Pe3ynbTaTbl UCMbITAHUIA AN1S HOBLIX TPYO 0hOpMISIOT B BMAE NPOTOKOMA, B KOTOPOM YKa3bIBalOT:

- HaMMEeHOBaHWe NPeaAnpPUATUA-U3roTOBMTENS 1 €ro agpec;

- HOMep NapTum Tpyo C NOKPLITUEM;

- AaTy U3rotoBneHms Tpy6 ¢ NoKpbITUEM;

- pe3ynbTaTbl ONpeaeneHns cpegHero 3HaYeH s NepexoHOro reKTpUYEeCcKoro CoNpOTUBNEHUS NOKPLITUS;

- BOMKHOCTb, hamMunuio, NoANMChb NnLia, NPOBOAMBLLETO UCMbITAHUS;

- AaTy vcnbITaHWi.

M.5.2. PesynbTaTbl U3MepeHUn NepexogHOro 3MeKTPUYECKOro COMPOTUBIEHUS MOKPbITUS Ha YNOXEHHbIX B
rPyHT TpybonpoBogax 3aHoCAT B NpoTokon no chopme M.1.

dopma M.1

HaVvIMEeHOBaHME OpTraHM3allM

[IpoTOKOJ
OonpenesieHUsa MNePexXOOHOTO 3JIEKTPMUECKOI'O CONPOTUBIICHUA
IOKPEITUM METONOM '"MOKPOT'O KOHTAaKTa" Ha YJIOKEHHHX B TPYHT
TpyOonporonax
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HammMeHoBaHMe TpyOONpOBOIa, €TI0 NPOTSAXEHHOCTDH
YuyacTok Tpybomnporonda (Homep wmypda)
TuUn M KOHCTPYKLUMS BallMTHOT'O IIOKPLITUSI

HaTa|Homep | Ina- [lageHue Cuna [Iyomaneb 3HaueHue
wypda | MeTp HaNpsaXeHUs TOKa |B3JexkTpona-— IepexonHOTO

TpyOHl, | (IO mokaza- |B uUenu|BaHmaxa, BIIEKTPUUECKOTO
M HMSAM BOJIBT— I 7 KOHTaKTU— COIIPOTUBIIEHUA
MeTpa) IIOKP |pyoWEero C |HOKPHTHUA R ’
v , B A TpybOoM S , nep?2

IIOKP 2 OM x M2

M2

[lepexOnHOE 3BJIEKTPUYECKOE CONPOTUBJIEHME IIOKPHTHA TPpyOOonpoBoOa

COOTBETCTBYET, HE COOTBETCTBYyeT TpebyeMOoMy 3HAaueHUIO

IOOJIXHOCTbB JINMLI, JIM4YHAaAd IIOOIIMCHh pacmm@pOBKa IIoOnmnucum
IIPOBOOVMBIIMX M3MEPEHUA

Mpunoxexne H
(cnpaBo4Hoe)

OMNPEOENIEHVE
COMNPOTUBITEHNA BOABJIMBAHNIO

MeTon npegHasHadeH Ons NPOBEAEHUS UCMbITaHUSA NOMUMEPHBLIX MaTepuanoB 1 MOKPbITUA HA UX OCHOBE MO
nokasaTento COMpPOTMBMNEHMS BOABMMBAHMIO W YCTAHOBIMEHWSI COOTBETCTBUSA MX TpebOoBaHUSAM HaACTOALLEro
cTaHgapTa.

CyLwHoCcTb MeToAa 3akrnovaeTcs B onpeaerneHn ConpoTUBEHMS NPECCOBaAHHOMO mMatepuana unu nokpbITus
BOABMMBaHWUIO (NeHeTpaumm) npu Harpyske 10 H/mm2.

H.1. O6pasubl 4ns ucnbiTaHui

O6pasuamu ons ucnbiTaHU SBNSAOTCS NNacTUHbI NpeccoBaHHoro matepuana no FOCT 16336 pasmepom 150
x 150 MM, TOMWMWUHOM He MeHee 2 MM unu obpasubl NokpbiTMA (ceBuaetenu) no HO Ha aTn NoKpbITMA C rmagkon
POBHOW NOBEPXHOCTLIO 6€3 B3AYTUIA, CKOMOB, TPELLMH, PAKOBUH U OpYyrux AedeKToB.

H.2. CpencrtBa KOHTPONs U BCMOMOraTerbHble YCTPONCTBA

TonwmHomep n3onsiuum

OnekTpowkad cywunbHbIn nadopatopHbin Tuna CHOJT 3,5.3,5.3,5/3M unu gpyrov aHanormyHbli ¢ TOYHOCTbIO
perynupoBaHusa Temnepatypbl +/- 2 °C (UnvM BOgHbIA TEPMOCTAT C TEPMOPETYSITOPOM).

TepmomeTp meTeoponoruyeckun no FOCT 112.

CrepxeHb MeTannmyeckun anametpom (1,8 +/- 0,1) mm oben maccowm (250 +/- 20) r.

[ononHntenbHbIv rpy3 Mmaccon (2250 +/- 50) r.

WHankaTop vacosoro Tnuna MY410M[ no HA ¢ ueHon genexns 0,01.

Yacbl MexaHuyeckue.

MeTannuueckasi nognoxka pasmepom 150 x 150 MM (pa3mepbl XEeCTKO He HOpMUpYHTCS) unu obpasel
MOKPbITUS Ha CTanbHOW NOAOXKE.

IlnHerika nameputensHaa metannudeckasi no FOCT 427.

H.3. MNMoaroToBKka K UCMbITAHUIO

H.3.1. OBpa3supl CNbITLIBAIOT HE paHee Yem vepes 16 4 nocrne NpeccoBaHUst N HaHECEHWS MOKPbLITUS.

H.3.2. YcrtaHaBnuBatloT nepeknoyaTenb 3nekTpowkada B MNOMOXeHUe, COOTBETCTBYHOLlee TemnepaType
ucnbitaHms 20 °C nnn 40 °C.

H.3.3. YctaHaBnuBaloT obpasel, Ha MeTannmyeckyto NoasioXKy U BblAepXunBaloT npu temnepatype (20 +/- 2)
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°C unu (40 +/- 2) °C B TeyeHne He meHee 60 MUH.

H.4. NMpoBegeHve ncnbitTaHum
H.4.1. Ha ucneityembii obpaseL, ycTaHaBnMMBaKT CTEPXEHb U 4epe3 5 ¢ Ha uHamkaTtope ycTaHaBnvBaloT

HyrneBoe 3HayeHue, nocne 4yero 4ob6asNsaT rpy3 maccon 2250 r.

MM.

H.4.2. Yepes 24 4 cHMMaIOT CO WKanbl MHOMKATOpa nokasaHus rmybuHbl BoaBnuBaHusa ¢ To4HocTbio Ao 0,01

H.4.3. NcnbiTaHns BbINOMHAIOT B TPEX ToYKax obpasua, pacCTosgHue Mexay KOTopbiMu He MeHee 30 Mm.
H.5. ObpaboTka pe3ynbTaToB UCMbITAHWNA

H.5.1. 3HaueHune conpoTtuBiieHnda BaaBriMBaHUIO P MM, OnA KaXxagoro 06paaua BbIHUCAKT NO d)opmyne

cp
p=Llsp
Cp—;; > (H.1)

rae P - 3HaueHve conpoTuBeHns BOABNWBAHMIO A4S i/ TOYKU, MM;
N - KONMMYECTBO UCMbITAaHHbIX TOYEK.

H.5.2. ConpoTuBneHne BoaBnvMBaHWio OLIEHUBAIOT KaK yOOBIETBOPUTENbHOE, ECIN
P, <P, (H2)

roe PH - HOpMUpyemoe 3Ha4eHne ConpoTmnBIieHNA BOaBITMBAHUIO NO HacTodleMy CTaHOapTy.

H.5.3. Ecrm B, > B, ncnbitanus npoBOAsiT Ha y/BOEHHOM KOMMYecTBe 06pasLioB. PesyrbTaTkl NOBTOPHBIX

NCMbITAHWI CYMTAOT OKOHYATENbHbIMU.

H.6. OcbopmneHne pesynbTaToB UCMbITAHWI

PesynbtaTthl ncnbiTaHnin oopMnaoT NPOTOKONIOM, B KOTOPOM yKa3bIBaloT:

- MapKy MaTepuvarna v HoMep napTuu;

- COMPOTMBIIEHNE BAABNUBAHUIO, MM;

- (hamunuio, nMs, 0TY4ECTBO, MOANUCH U JOIMKHOCTb NLL, NPOBOAUBLUMX UCMLITAHUS;
- AaTy npoBeaeHWs UCMbITaHuS.

MpunoxeHue I

(cnpaBo4Hoe)
HOKPHTMH
OnA SAWNTLI OT HAPY)ifHOI/I KOPPO31U TPYBOIMNMPOBOOOB
TEMNNOBbLIX CETEWN N YCITOBUA NX NMPOKNAOKW
IM.1. XapakrepucTunku NoKpbITUIA 1 YCNOBUSI UX HAHECEHUSI NpuBeaeHbI B Tabnuue M.1.
Tabnuua M.1
Ycio- KoHcTpykuMa TonummHa Cnnoco® Bung MakcuMa-—
BUA (cTpykTypa) IIOKPEITMSA, |NPOKJan-— |Ternjo- JIBHO
HaHe- |3alMTHOTO INOKPBITUSA MM KM Te- M30JIAUUM | OOy CTHU—
CeHusa IIJIONPO— Mas TeM-—
TOKPBI— BOIa neparypa
TUA TEMNJIOHO—
curens,
°c

Baszo- CuUIMKaTHO-5MaJie— 0,5 - gnal| lomzem-| Bce Bumer|300
BEIE BOoe (mBa cJiosga Tpy® IOMa- |HHM B TEeIJIOBOM

sMau Mapku 155T METPOM KaHajlaxX |M30JIauun

nnn Mapkmu MK-5, no 159 mm |1 Becka-

OIJIABJIEHHOM IIpU BKJIOUY . ; HaJlb HBIN

TeMIepaType CBbIle 0,6 - mna

Hata neyatn: 20.01.2007

CTtpouTtenscTeo

Ivcr 48



"rOCT 9.602-2005. EAVHAA CUCTEMA 3ALLNTBI OT KOPPO3WUW 1 CTAPEHUA. COOPYXXEHWA MOASEMHBIE. OBLUVE TPEEOBAHUA K SALLNTE OT KOPPO3UIN" (sBeaeH B aeiicTsl

n30JiAa1UMM CTBEIKOB UM MeECT HpMCO@I[MHeHI/H\/‘I.

800 °C) Tpy6 Oua-
MEeTpOM CB.
159 MM

AnoMokepaMmuueckoe | He meHee To xe Bce Bumer| 300
(ommu crnom nokpwei- |0,25 TeIJIOBOM
TUS I[1JIa3MEeHHOT'O n3ongauumn,
HaHEeCeHusa U3 CMecCu PH BOomHOM
[IOPOWKOBOT'O aJIioMU— BEIT SIXKI
HUsa Mapku [1A-4 KOTOpOu
(85%) M MIBMEHUTO-— or 2,5 mo
BOT'O KOHIIeHTpaTa 10,5
(15%)

Ha ocHOBe MeTajn- He wMeHee " Bce Bumer|150
amsaumnoHHoro ajwo- |0,25 TEeNnJIoBOM
MMHMS C IPONUTKOM n3oAuun,
KpeMHUMopTraHmuuec— pH BOomuoOM
KUMM KpackamMu (IOBa BEIT SIXKI
CJIOS aJIOMMHUSA, KOTOPOM
OIOMH CJIOM KpacKu) or 4,5 mo

9,5

OpraHocuIMKaTHOE He wmeHee [lomzem—| Bce Bumw|180
Mapku OC-51-03 0,25 HBEI B TEnJIOBOM
(c TepMoobpaboTkom KaHajlaxX |M30Jauun
npu 200 °C)

Tpac— OpraHocuIMKaTHOE He wmeHee [lomzemM—| Bce Bumw|150
coBrle |mMapku OC-51-03 0,45 HBEI B TEenJOBOM
Cc oTBepmuTejyeMm <*> KaHallax |MU30JIauumn

SnokcunHoe (Tpu He wmMeHee To xe Bce Bumer|150
CJIOS BIOKCUIHOM 0,1 IOOBECHOM
SMaJiM MapKu TEernJjoBOM
3I1-969) <*> MNBOJIALUN

KpemHumopraumuec—-| He wmMeHee " To xe 150
kKoe (Tpu cJjos 0,25
KpeMHUMOpTaHudec—

KOM Kpacku) <*>
<*> [IpMMEHST TI[IPU PEeMOHTEe TenJIONPOBOILOB, a Takxe IJg

N3MEPEHWNE
NONAPU3AUNOHHBLIX MOTEHLMANOB
MNP SNTIEKTPOXUMNYECKOW 3ALLNTE

Mpunoxexue P
(cnpaBo4Hoe)

P.1. MeTog uamepeHu Nonsapu3aumMoHHbIX NOTEHLUMANoOB Ha NOA3EMHbIX CTanbHbIX TPybonpoBoaax

P.1.1. Monsipu3auunoHHble noTeHumansl E Ha nog3emHbIX cTarnbHbIX TPybGonpoBogax M3MEPSIOT C MOMOLLbHO
OaTyYMKOB MOTEHUMana Ha crneuuansHo 060pyA0BaHHbIX CTaLMOHAPHBIX KOHTPOMbHO-U3MEpPUTENbHbBIX NMYyHKTaxX ABYMSI
MeToAaMu:

meTog 1 - Npu NOMOLLM CTaLMOHAPHOro MeaHO-CynbaTHOro 3NeKTpoaa CpaBHEHUS ONIUTENBHOIO AENCTBUSA 1
JaTymka nNonsipM3aunoHHOro noTeHumana (pucyHok P.1);

mMeTo4 2 - Mpu MOMOLWM JdaTtyvMka MOMNspM3aLUOHHOrO MoTeHUMana M nepeHoOCHOro MeLHO-CynbgaTHOro

AneKTpoaa

CpaBHEHUS.
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B

1 - Tpy6onpoBog; 2 - KOHTPOSbHbLIE MPOBOLHWUKY;
3 - npnbop co BCTPOEHHbLIM MpepbiBaTeNem Toka
nonapusauumn gatymka ¢ KneMMamu:
C - anga nogknodeHns coopyxexus (Tpybonposoga),
N.3 - anekTpoaa cpaBHeHus1, B.3 - gatumka noteHuymana;
4 - cTaunoHapHbIN MeaHO-CynbdaTHbIN ANEKTPOo CPaBHEHWS;
5 - gaTumk noTeHumana

PucyHok P.1. Cxema nsamepeHus nonspusaumoHHOro noteHumana
Ha CTaLMOHAPHbLIX KOHTPOIIbHO-U3MEPUTEBHBIX MyHKTax

P.1.2. O6pasuyamm Ana U3MepeHun SBNAOTCA ydacTkM TpybonpoBOAOB, pacrnofioXeHHbIe B 30HE OeNcTBus
CpeacTB ANEKTPOXMMUYECKON 3aLUNThI.

P.1.3. CpencTtBa KOHTpONS M BCNOMOraTernbHble YCTPOWCTBA

Mpubopbl Ana u3mepeHun noTeHumana nboro Tvna co BCTPOEHHbIM MpepbiBaTeneM Toka nonspusauum
Aartyuvka.

OnekTpoa cpaBHEHUSA MeAHO-CyNbdaTHbIA ANUTENBHOTO AENCTBUSA CTaUMOHAPHbIV C AaTYMKOM NOoTeHumana.

OnekTpoa CpaBHEHUS NEPEHOCHOW MeHO-CYNnbdaTHbIN.

Tpyba acbouemeHTHas anameTpom oT 100 go 120 MM AnNsi yCTAHOBKM NMEPEHOCHOr0 MeOHO-CyrbgaTHOro
3NeKTpoAa CpaBHEHNUS.

[aTtumk noteHumana B BMAe CTamnbHOW MNacTUHbI pasmMepom 25 x 25 MM, M30NMPOBaHHOW C OOHOW CTOPOHbI
MacTUKoN. [laTumk KpensaT Ha Kopryce CTalMoHapHOro MeLHO-CynbdaTHOro AaNekTpoaa cpaBHeHus (pucyHok P.1) unm
Ha acboueMeHTHoW Tpyoe.

Ob6opygoBaHue cTaunoHapHbIX KOHTPONbHO-M3MEPUTENbHBIX MYHKTOB!

- ONs NpoBedEHWs1 M3MepPeHMn no MeTtoay 1 CTauMoHapHbIA MeOHO-CyNbMaTHbI 3NEKTPO4 CpaBHEHMS
ONUTENbHOTO AENCTBMS C AAaT4YMKOM MOTeHLMana yCcTaHaBMnvMBalT Tak, YToObl AHO Kopryca MeOHO-CynbdaTHOro
3NEKTPOAa CpPaBHEHUS U OATYMK HAXOAMITMCb Ha YPOBHE HDKHEN obpasytollen Tpybonpoeoaa u Ha pacctosHumn 100
MM OT ero 6okoBoM NoBepxHOCTU. MNOCKOCTb AaTuMKka pacnonaratoT NepneHauKynsapHo Kk ocu Tpybonposoaa. Ecnu
TpybONpoOBOA MPONIOXEH BbIE YPOBHA NPOMEP3aHusi FPyHTa, TO MeAHO-CyNnbdaTHbIA 3NEeKTpod CpaBHEHUs
yCTaHaBNMBaT Tak, YToObl AHO ero kopnyca Haxoaunocb Ha pacctosiHum oT 100 go 150 MM HWXKe MakcuManbHOW
rmyouHbl nNpomep3aHus rpyHTa. [poBoAHMKM OT TpyObl, MegHO-CYnbgaTHOrO 3MeKTpoda CPaBHEHUMS M AdaTyvka
NOACOEAMHSIOT K Knemmam (BbIBoAaM NPOBOAHWUKOB), Kak ykasaHo Ha pucyHke P.1.

Mpn wncnonb3oBaHun npubopa CO BCTPOEHHbIM MpepbiBaTeneM Toka nonspusauny gaTyuka NpPOBOAHMKY
NPUCOEOUHSIIOT B COOTBETCTBUU C MHCTPYKUMEN NO 3KChyaTaumum npnbopa;

- NS npoBefeHust U3MepeHuin no Metody 2 acboueMeHTHyk Tpyby C 3akpenneHHbIM Ha Hewl AaT4yvMKoMm
yCTaHaBNMBaKT TaK, YTOObl HWXKHWUIA KOHel TpyObl M AaTyMK HaXOAWUMMUCb Ha YPOBHE HWXKHEW obpasylollen
TpybonpoBoga Ha pacctodgHum 100 MM oOT ero 6okoBon noBepxHOCTU. [1NOCKOCTb AaTymka pacnonaraioT
nepneHauKynsapHo K ocu Tpybonposoaa. [poBogHMKM OT TpyObl M JaTyMka MOACOEAMHSAIOT K Knemmam (BblBOAaM
NPOBOAHMWKOB).

P.1.4. MNogrotoBka K U3aMepeHnam

P.1.4.1. MeTop 1

MopknioyaloT NPOBOAHMKU OT TPYObl, MeAHO-CyNbtaTHOrO 3MeKTpoAa CpPaBHEHWs U AaTyMka noTeHuuana K
n3MepuTeNbHOMY NPMBOPY B COOTBETCTBUUN C MHCTPYKUMEN NO 3KChnyaTauum npudopa.
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Ecnu gatyunk 6611 NOCTOSAHHO 3aMKHYT Ha TpyBy nepemMblYKoi, TO nocne NoAKMYEHUn ee CHUMatoT.

P.1.4.2. MeTop 2

YcTaHaBnNuBakT NePeHOCHON MeQHO-CYNbMaTHbIA SMNEKTPOA CPaBHEHUS Ha LUTaHre B acOoLeMEHTHOW Tpybe u
NOAKIIOYAKT MPOBOAHUK OT MEAHO-CyNb(aTHOro 3reKkTpoda CpaBHEHWMS K COOTBETCTBYHOLLEN KIemMme B
KOHTPOMbHO-N3MepUTENbHOM MYHKTE Unu Ha npubope.

P.1.5. lNpoBeaeHne namepeHun

Ecnu nepemblyka B KOHTPONBHO-M3MEPUTENBHOM MyHKTE Obina ycTaHOBMEHa, TO MNocrne ee yAaaneHus wu
NOACOEeAMHEHMST MPOBOLHUKOB K NpMbopy vepe3 1 - 2 MUH M3MEepPSIIOT MONSAPU3ALMOHHBIA NOTEHUMan ¢ UHTEPBaNoM
oT 20 po 30 c B COOTBETCTBUM C WMHCTPYKUMEWN MO IKCNnyataumMm UCnonb3yemoro npmbopa. Yucno mamepeHui
COCTaBMsieT He MeHee Tpex Npu OTCYTCTBUM BnyxXaatoLmx TOKOB U He MeHee 10 - npy nX Hanuuuu.

Ecnu nepemMblukM B KOHTPOSIbHO-U3MEPUTENBHOM MYHKTE He ObiNo, TO YyKasaHHble U3MepPeHUs
Nonspmn3aLMoOHHOro NoTeHLmana Ha4uMHaT He MeHee YyeM vepe3 10 MUH.

PeFMCTpMpyDT 3Ha4YeHna nondapum3aumMoHHOro noTteHuunana 124 B BOJIbTax MPU HECKOJIbKMX ANMUTESIbHOCTAX

paspbiBa Lenun nonapun3aunm gatymka At (B 3aBNCUMOCTU OT TUNa npl/l6opa).

P.1.6. ObpaboTka pe3ynbTaToB M3MEPEHUN
P.1.6.1. PesynbTaTtbl M3MepeHus 3aHocAT B Tabnuuy P.1 u BbluucnaoT cpegHeapudmMeTMyeckoe 3HaveHune

nonapu3aLmoHHOro noTeHuunana EC B, ons kaxgon 3agepxku no popmyne

p

_ ZE , (P.1)

n

E

cp

roe E, - namepeHHoe 3HaueHue nonsipuaaLMoHHOro noteHuumana, B;
N - YACNO U3MEPEHUN.

Tabnuua P.1

Homep wm3mMepeHUsa E , B, nmpm JesebTa t, MKC
i

JenpTa t JenpTa t HenpTa t HenpTa t
1 2 3 4

cp

3a pesynbTaT M3MEpeHMs MONSAPM3aUMOHHOrO MOTeHUMana npuHMMAalT Havbornee oTpuuaTensHoe U3
BbIYUCIIEHHbIX CpegHeapumMeTUYecKnx 3Ha4eHUn Ecp .
P.1.7. Pe3ynbTaTtbl namepeHuii 3aHOCAT B MPOTOKOS no gopme P.1.

dopwma P.1
[IpOTOKOJI
I/IBMepeHI/Iﬁ IIOJIAPMB3ALMOHHEIX TIIOTEHUIMAJIOB IIOO3EMHEIX coopyerI/HZ

OpM KOHTpPOJIe 5OOEeKTUBHOCTMU 3SJIEKTPOXMMUYUECKOM SBalMTH

HammeHOBaHMEe ropona
Bun nmom3eMHOTO COOPYXEHMA UM IIYHKTa M3MEPEHUA
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OaTa " " T.
BpeMsa u3MepeHUM: HaualJlo

Tun ¥ 3aBOLACKOM HOMep Inpubopa
[lpenes mU3MepeHUMN

y OKOHUYAaHNUe
, HdaTa IIOBEPKU

Homep nyHKTa Apnpec nyHKTa |CpenHee 3HadeHUe MuyHMMaJIbHOE

MU3MEepeHMUa IO M3MEePeHNa 3aMUTHOTO (o a®CcoJITHOM

njJa”Hy (cxewme) [IOJIAPU3ALMOHHOTO | BEJIMUMHE ) BHAUEHME
TPpyOONnpoBOIa noreHumana, B 3aMUTHOTO

rnoreHuuasja, B

1 2 3 4

/I3MepeHUEe MNpoBeJl ObpaboTKy pes3ysibTaTOB MNPOBEJI
[lpoBepKy MOpPOBEJI

P.2. MeTtog uv3mMepeHusi MOMsipU3aLMOHHBLIX MOTEHLMANoB O0O0MoYkM OGPOHMPOBaHHbLIX kabenewn cBsA3n (He
UMerLLMX nepenankmn mexay o6onoykom n 6poHen)

P.2.1. O6pasuamn Onsi U3MepeHust SBMAKTCA Y4acTkM OpOHMPOBaHHLIX kabenen CBA3M (HE WMELMX
nepenanky mexay 000no4Kon 1 OpoHeNn), pacnoNOXXEHHbIX B 30HE AENCTBUS 3NTEKTPOXUMUNYECKON 3aLLNTHI.

P.2.2. Cpeactsa KOHTPOMS U BCriOMOraTerbHble YCTPoOnCcTBa

BonbTmeTp ntoboro tmna ¢ BHyTPEHHUM COMPOTMBIIEHNEM He MeHee 1 MOm.

OneKkTpoa CpaBHEHUSA MEOHO-CYNbMaTHbIN.

P.2.3. lNpoBegeHne nsmepeHun

P.2.3.1. PasHocTb noTeHuuanoB Mexay obonoukon kabenst n 3emnen n mexay OpoHen kabenst n 3emnen
N3MepSIOT NPU BKIMIOYEHHOW 3NEKTPOXMMUYECKON 3aLuuTe.

P.2.3.2. CTaunoHapHbIn noTeHuman OpoHM n3amMepstoT nepen BKMNIOYEHNEM MIEKTPOXMMUNYECKON 3aLLMTbI.

P.2.3.3. MNpu 3awmTe OT KOpPpPO3WM, BbI3bIBAEMOM OMyXOaKOWMMM TOKaMK, PasHOCTb MOTEHLMANoB MeXay
obonouykon kabenst n 3emnen n 6poHen kabens n 3emnen N3MepPSItOT CUHXPOHHO.

P.2.4. O6paboTka pe3ynbTaToB U3MEPEHUN

MonsipU3aumvoHHbIi NoTeHumMan MeTannuyeckor obonouku kabens U, B, BbUCASIOT Mo dopmyne

Us=U

H3M.00

UH3M46p + UCT.Gp ’ (P2)

rae U,,..s - U3MepeHHasi pasHOCTb NOTeHLManoB Mexay obonouykoii kabens u semneii, B;
UmM‘ap - U3MepeHHas pasHOCTb NoTeHUumanos Mmexay 6poHen kabens n semnen, B;
UCT,6p - CTauMOHapHbIN noTeHuman 6poxHu, B.

MonyyeHHoe 3Havenne U vcnonb3ayloT npu ycTaHoBreHWn pexvmMa paboTbl CPefCcTB 3MeKTPOXMMUYECKOM

3aWmThI.
P.2.5. Ocpopmnenne pesynbtaToB n3amepeHun - no P.1.7.

MpunoxeHue C
(cnpaBo4HoE)

OMNPEOENIEHME
CYMMAPHOI'O NOTEHUNAIIA COOPYXEHWA, .
HAXOOAWENoCA nof 3JIEKTPOXUMNYECKOW 3ALLNTON

C.1. VismepeHuss npoBOOAT Ha y4vaCcTKkax COOpPYXEHWW, KoTopble obopyadoBaHbl  CpeacTBamu
ANEKTPOXMMUYECKON 3aLUUThl, B CTALMOHAPHbIX KOHTPOMbHO-U3MEPUTESNbHbBIX NMYHKTax UnNu B Mectax, rae eCTb BblBO4
OT COOPYXEHUSA N OTKPbITbIA Y4aCTOK NOBEPXHOCTU 3eMNN Haf, COOpPYXXEHUEM, Ha KOTOPOM MOXET ObITb YCTaHOBMEH
nepeHOCHOM MeaHO-CyIibdaTHbIN ANEKTPO CpaBHEHMS.
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C.2. CpepctBa KOHTPOMs U BCNomoraTtesbHble YCTPoNCcTBa

BonbTmMeTp NOCTOSIHHOrO TOKa NtobOoro TMna, Kracca TOYHOCTU He Huke 1,5, ¢ BHYTPEHHUM CONpPOTUBIIEHNEM
He meHee 1 MOM (perncTpupyroLLmiA N NOKa3bIBAOLLMNA).

OnekTpoa cpaBHEHUSA MeOHO-CyNb(aTHbIN CTauNMOHaPHbIN NN NEPEHOCHOMN.

C.3. lNMpoBeaeHne namepeHun

lMpOBOOHUKM OT COOPYXEHUST U MeLHO-CynbdaTHOro 3reKTpoda CpaBHEHMS MOLACOEAMHSIOT K npubopy u
N3MepSIOT PasHOCTb MOTEHLMANOB MeXAy NOA3EMHbIM COOPYXXEHUEM U 3MNEKTPOAOM CPaBHEHUSI B COOTBETCTBUM C
WHCTPYKUMEN No akcnnyaTtauum npubopa ¢ uHtepsanom 10 ¢ B TeyeHne He meHee 10 MUH.

C.4. ObpaboTka pe3ynbTaToB U3MEpeHNi

CpeaHeapudMeTyeckoe 3HadeHne cymmapHoro noteHumana U B, BbIYMCIAOT No dhopmyrne

YM.Cp 1

U B ;UCYM.i , (C1)

cym.cp n

rae U, - MrHOBEHHOe 3HaueHue noTeHumana, B;

N - YACMO U3MEPEHUNA.
C.5. PesynbTaTbl MU3MEPEHUIN CYMMaPHOro noTeHumana v KkamepanoHon obpaboTkn 3aHOCAT B MPOTOKOM MO
¢opme C.1.

dopma C.1

[IpOoTOKOJI
V3MEPEHUM CYMMAapHBIX [NOTEHLMAJIOB I[OI3EMHEX COOPYXEHUM
Opu KOHTPOJie 3QPEeKTUMBHOCTM BJIEKTPOXMMUUECKOM 3BalMTH

HammeHOBaHMe ropona
Bun nmom3eMHOTO COOPYXEHMA UM IIYHKTa M3MEPEHUA
HJaTa

4ucIo, MecAl, Ton

BpeMsa M3MepeHUM: HadaJlo , OKOHYaHMe
Anpec NyHKTa M3MEPEeHUM

PexuMm m3MepeHUAa

6e3 3alMTE, C BKJIOUEHHOM 3allMTOoM
Tun ¥ 3aBOILCKOM HOMEpP, HaTa [IOBEPKU
lIpenen mU3MepPeHUM

PesynbTaTH MBMepeHVIVI :

VHTepBas U IOJis MHTepBala
VBMEPEeHUM cyM. i

0 c 10 ¢ 20 ¢ 30 ¢ 40 ¢ 50 ¢

0 MmH

1 MuH

2 MWUH

3 MUH

4 MUH

5 MuH

6 MMUH

7 MUH

8 MmH
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9 MuH

[IpumeuyaHue. Ecam m3MepeHMs MNPOBEIESHB CaMONIMIYIMM IpubopoM,
Tabauily B3aMeHST I'padUKOoM.

PesynbTaTh KaMepaJibHOM 00paboTkM M3MEepeHUlM CyMMapHOTO MOTeHLMasa

Howmep Anpec Umcio CymMmma CpenHee MuHMMaJIbHOE
IIyHKTa IyHKTa n3Mepe- | M3MEePEeHHEX | 3HaueHue | (Io abCcoJT-—
VBMEPEHUSA |M3MepeHUd |HuM n 3HAUEeHUM |[3allMTHOTO |HOM BeJIMUM-—
IO IJaHy IoTeHUMasa |I0OTeHUMaJa |He) 3HadeHue
(cxeme) U , B |U , B|zammTHOTO
COOpPYXeHUSA cyM. i CyM.Cp noreHuuana, B
1 2 3 4 5 6
VizMepeHMe NPOBEI ObpaboTKy Pe3yJbTaTOB IPOBEI

[IpOBEPKYy MNPOBEJ

C.6. OnpepeneHve cMelleHMs CyMMapHOro noTeHuuana OTHOCUTENbHO CTauMOHapHOro noteHuuana
COOpYXeHUs

C.6.1. Ona npoBepkn 3PEKTUBHOCTM INEKTPOXMMUYECKON 3allMTbl OT OMyXAarLmMX MOCTOSHHBLIX TOKOB
onpegensaT pasHOCTb CyMMapHOro noTeHuuwana, usMmepeHHoro B cootBetctBuM ¢ C.1 - C.3 Hactoswero
NPUNOXEHWS, N CTaLMOHapPHOro NoTeHLmMana coopyxXeHus, onpegensemoro B cootsetcTsuu ¢ I1.3.4 MpunoxeHus I

C.6.2. O6paboTka pe3ynbTaToB U3MEPEHNI

CpenHee 3HadeHue AUW, B, nonoxutenbHOro (aHOAHOro) CMELUEHUs MoTeHuMana OTHOCUTENbHO

cTaumoHapHoro noteHuuana coopyxenus U, B, BbIMMCAAIOT Mo dopmyre

cr?

Z (Ui+ - Ucr)
— i=1

n,

AU ,(C.2)

cpt

3a Nepuos N3MepeHuit;

T

rae 7, - YUCMo MONOXUTENbHBLIX CMELLEeHWI NoTeHunana oTHocutensHo U,

U,, - MrHoBeHHOe 3aperucTpupoBaHHoe 3HaueHve noteHuuana, MeHee otpuuarensHoe, yem U, B.

ONEeKTPOXUMUYECKYD  3aLlLMTy CUMTaOT 3(PEPEKTUBHON NpU  OTCYTCTBUMM  MOJNIOXKWTENbHBIX  CMELLEHWUN
noTeHumMana OTHOCUTENbLHO CTaUMOHapHOro noTeHyuana.

Mpn HanMumm 3anuMcu KonebGaHwWi noTeHuuana perucTpupylowmM npubopomM B KadecTBe MpusHaka
3(PHEKTUBHOCTN 3MEKTPOXUMUYECKOW 3aLLUTBI MOXKHO NMPUHUMATL CYMMApPHYH0 NPOAOIKUTENBHOCTb NONOXUTENbHbIX
CMeLLeHWIn NoTeHumana oT CTauuMoHapHOro noTeHumana, He NpeBbILIAIoLLYI0 B NEpecYeTe Ha CyTKN 4 MUH/CYT.

C.6.3. OdhopmnieHne pe3ynbTaToB namepeHuii - no C.5.

Mpunoxexne T
(cnpaBo4HoE)

N3MEPEHNE
MOTEHUMANA TPYBOMPOBOJA KAHANBLHOW MPOKNALKN
MPU ANEKTPOXVMNYECKOWM 3ALLMTE TPYEOMNPOBOJOB
C PACNOJIOXKEHMEM AHOOHOIO 3A3EMITIEHNA B KAHATE

CyLIJ,HOCTb MeTo[a 3aKrnr4aeTcd B onpeneneHnn noteHunana pr6onposo,u.a OTHOCUTEJIbHO YCTAHOBJIEHHOIO
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y NOBepPXHOCTU TpyObl BCnoMoraTenbHoro anektpoaa (B.3) npu onpeaeneHnn aheKTUBHOCTN AEUCTBUSA YCTAaHOBOK

9MEKTPOXMMUYECKON 3aLLMTbl B YCMNOBUSIX 3aTOMNSMEHUs KaHana (Mnu 3aHoca KaHana rpyHTOM) 4O YPOBHS YCTaHOBKM
B.3 (pucyHok T.1).

A

K knemmnuky
~A

™
|
o

4l
4

1/

1 - BCnomoraTtersbHbIN 3neKkTpoa; 2 - TpybonpoBos;

3 - M30NALMOHHAsA KOHCTPYKLUS;
4 - KNEMMHUK KOHTPOJbHO-U3MEPUTENBHOIO NMYHKTA
ANsi NPUCOEANHEHNS KOHTPOSbHbLIX MPOBOAHUKOB
ot nogatowero (IMT) n o6paTtHoro (OT)

TpybonpoBoaoB; 5 - anekTpuyeckas nepemblyka;
6 - KOHTPOSbHbIE MPOBOAHUKM

PucyHok T.1. CxeMa pacnonoxeHusi BCNoOMoraTerbHbIX 3NeKTpoaoB
Ha NoOBEPXHOCTM nofatoLlero n obpartHoro TpybonpoBoaos

T.1. CpencrBa KOHTPOMsS U BCNOMOraTesbHble YCTPONCTBa

MerommeTp ntoboro Tuna.

BonbTmeTp noboro Tuna ¢ BHyTpeHHUM conpoTuBrneHvem He meHee 1 MOM, knacca TOYHOCTU He Huxke 1,5.

OnekTpoa scrnioMoraTenbHbIn B cooTBeTcTBUM € XK.2 Mpunoxexus XK.

T.2. lNpoBeaeHne namepeHun

T.2.1. B 3agaHHOMA 30HE SNEKTPOXMMUYECKON 3alnTbl BU3yarnbHO WKW MHCTPYMEHTAsIbHbIM  METOA0M
OonpeaensiT ypoBeHb 3aTOMMEHWsl KaHana W Kkamep, rge ycraHoBneHbl B.O. YpoBeHb 3aTtonneHvsi kaHana unu
Kamepbl, JOCTUraloWmnii ypoBHA ycTaHoBKkM B.D Ha nogatowem n obpaTtHoMm TpyGonmpoBodax B 30HaX WX HVDKHEN
obpasytoLen, onpeaensioT B crieqylollen nocneaosaTenbHOCTU:

- OTKNIOYAIOT CPEeACTBA ANEKTPOXMMUYECKON 3aLUUThI;

- OTKIMOY4alT NEPEMbIYKM HA KOHTPOSbHO-M3MEPUTENBHOM MYHKTE Mexay Tpybonposogom n B.3 (pncyHok T.1).
Ecnn B.3O u3rotoBneH 13 HepxaBeloLLen cTanu, nepemblyka He yCTaHaBNMBaeTCs;

- kK knemmam T u B.3 nogknoyaldT MeroMMeTp M U3MEpPSAT 3NEKTPUYecKoe COMpOTUBIEHWE Mexay
Tpybonposogom u B.3.

3HayeHne aNeKTpPUYECKOro conpoTmerieHnsi, pasHoe unu meHee 10,0 kOMm, ykasblBaeT Ha Hanuyue BoAbl B
KaHane (Kamepe) Ha ypoBHe ycTaHoBKu B.O nnu Beilwe Hero.
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AHanornyHble N3mepeHns NPOBOAAT BO BCEX NMyHKTax ycTaHoBOK B.D3.

T.2.2. Mpn 3aTonneHuyn kaHana Ha YpPOBHE YCTaHOBKM B.3 wnu Bbllle Hero noTeHuman u3MepsioT B
cnegytoLlen nocnegoBaTenbHOCTU:

- NPV BbIKIMYEHHOW CTaHLUUKU KaTOOHOW 3alUMThl NMOAKIHOYA0T BOMLTMETP K KNEMMaM KOHTPOMbHOro MyHKTa:
NOMNOXNUTENbBHbLIN 3aXXMM BONbTMETpPA - K knemme T (TpybonpoBog), oTpuuaTtenbHbin - K knemme B.3. MNepembliuka Ha
KNeMMHUMKe JOJKHA OblTb pa3oMKHYTa;

- He MeHee 4eMm 4epe3 30 MMH MoOcre MOATOTOBKM CXEMbl (OUKCUPYIOT UCXOOHYH Pa3HOCTb MOTEHLManoB
AU

aex » By MEXIY Tpybonposoaom 1 B.3 ¢ yuetom ee 3Haka,;

- BKIIOYAKOT CTaHUMIO KaTOAHOW 3aliuThl, YCTaHOBUB peXunMm ee pa6OTbI npn MMHUMalbHbIX 3HAYEHUAX CUIbI
TOKa N Hanps>XeHus;
- yBenun4yeHmem cunbl TOka B Lenn ctaHumn KaTo4HOM 3aLuThl yCTaHaBnMBaKT Pa3HOCTb NOTEHUMANoB Mexay

Tpybonposogom u B.3 U'T_B‘3 oT muHyc 600 go mmHyc 900 mMB (He paHee yem uepe3 10 MWH Nocne yCTaHOBKU

3HaYeHNs1 CUINbl TOKa).

Mo okoH4YaHUKU namepeHui 3ambikatoT B.O Ha TpybGonposos.

MpumedaHue. pu M3rOTOBNEHUM BCMOMOraTeNbHOro SMeKTpoda M3 HepXaBelollel CTanu nepemMblyKy He
yCTaHaBMNMBaroT.

T.3. O6paboTka pe3ynbTaToB U3MEPEHNI
PasHocTb noteHunanos Uy 5, MB, BelMucnaioT no coopmyne

'

Urgr =Urps —AU,, . (T1)

roe AUHCX - UCXoaHadA pa3HOCTb NOTeHUnanos, mB;

U3 - Pa3HOCTb NOTEHUMAaNoB Mexay Tpy6onpoBoaom n B.3 nocne BkoveHns 3awnTsl, MB.

Ecnu nony4yeHHble 3Ha4YeHudA UT—B.3 Ha KOHTPOJIbHO-U3MEPUTESTIbHOM TNYHKTE B 30HE OencTBeums

3NEKTPOXMMUYECKON 3aLUMUThI (HA yYacTKax 3aTOMNMEHMs UMM 3aHOCa KaHana rpyHToOM) He HaxoAsiTca B npegenax oT
MuHyc 300 go muHyc 800 mB, nmpoBogaT perynvpoBKy cunbl TOka npeobpasoBaTtens, npu 3TOM CUMy Toka
npeobpasoBaTensd yBenuunBalT C y4eTOM MNpefernbHO AOMyCTMMOro HanpsiXeHus Ha Bbixode npeobpasoBaTens,
pasHoro 12,0 B.

T.4. Pe3ynbTatbl namepeHui 3aHOCAT B NpoTokon no dopme T.1.

dopma T.1

[IpoTOKOJ
V3MEPEeHMUM CMelleHMsa [OTEeHLMAJIOB TpydolnpoBona (nomammero,
0o0paTHOTO) MNPM KOHTPOJIe 30OEeKTUBHOCTMU 3BJIEKTPOXMMMNUECKON
3alMTE C [IOMOWBI CTAHLUMM KaTOOHOM 3BalMTH
WY TajlbBaAHMUECKUX aHOIOB

HamMeHOBaHMe Topona
Bun nom3eMHOTO COOPYXEHMS UM NYyHKTa M3MEepeHUS
IaTa

YyCcJo, Mecsdl, ToXn
BpeMsa M3MepeHMs: Hadajio , OKOHUAaHME
Ampec NyHKTa M3MepeHUsd
Bun m3MepeHMyi: pasHOCTL [OTEHUMAJIOB Mexny TpybonpoBomoM u B.D
nocJsie BKJOYeHMs 3ammTe U’

T-B.5
Tun ¥ 3aBOICKOM HoMep npubopa , IaTa IIOBEPKU
PesysnbTaTh M3MEPEHUN :
NuTepBas V) , B, Inya uHTepBasa
M3MepeHut NCX
0 c 10 ¢ 20 c 30 ¢ 40 ¢ 50 ¢
0 MmH
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1 MuH

2 MWUH

3 MUH

4 MUH

5 MuH

6 MMUH

7 MUH

8 MmH

9 MuH

PesynbTaTe KaMepajlbHOM OOpabOoTKM M3MEepPeHUN

Howmep Ymcio HenpTa U CymMa CpenHee CpenHee
MIyHKTa VBMEPEeHUMN MUCX | BHaAUEeHUM 3HaAUYEeHMe 3HAUYEeHMe
VBMEPEHUMN u' , B |U' , B |U , B
T-B.3 T-B.3 T-B.3
1 2 3 4 5 6
VisMepeHue MIPOBEJI [IpOBEPKY MPOBEJI

ObpaboTKy pes3yJibTaTOBR MNPOBEJI

Mpunoxexue Y
(cnpaBo4HoE)

OMPEAENEHNE
MUHNMAJIBHOIO NMONAPU3ALMOHHOIO 3ALMTHOIO MNOTEHUNANA
MNOASEMHbLIX CTAJIbHbLIX TPYBOMNPOBOOOB
Mo CMEWEHWIO OT CTALUMOHAPHOIO NMOTEHUNANA

Y.1. N3mepeHus nposBogdAT nNpu OTCYTCTBMM OMACHOrO BIMSHWA MOCTOSHHBLIX BnyXaawLwWwmux TOKOB WU
nepemMeHHbIX TOKOB Ha KOHLIaX 30H 3aLUMnTbl y4acTKOB NoA3eMHbIX TpybonpoBoaoB, ANUTENbHOE BPEMS HAXOASLINXCA
B 9KCMnyaTauuMm B KOPPO3MOHHO-arpecCMBHBIX TPYHTaX W 3alMLLEHHbIX KaTOOHOW Nomnsipu3auuent, Ha KOTOpbIX
3KOHOMMYECKM HeLenecoobpasHo NoAAepXnBaTh MUHUMAIbHbIA 3aLUMUTHBIA NoTeHuman MyuHyc 0,85 B oTHocuTenbHO
MeOHO-CynbaTHOro anekTpoga CpaBHEHMS.

Y.2. CpeacTBa KOHTPOSS 1 BCnomMoraTesnbHble ycTponcTtea - no P.1.3 Mpunoxexus P.

Y.3. N3amepeHus npoBoOAT B CTALUMOHAPHbIX KOHTPOIbHO-M3MEPUTENbHBIX NMYyHKTax, 000pyaoBaHHbIX no P.1.3
MpunoxeHus P.

Y.4. MoarotoBka Kk uamepennam - no P.1.4 MNMpunoxenus P.

Y.5. lNposeaeHne namepeHnmn

MonapusaumMoHHbIA NoTeHuMan mnamepsarT B cooTBeTctBum ¢ P.1.5 lNpunoxeHna P He meHee Tpex pas B
TeueHne He meHee 10 MuH. CpeaHMI NONSIPU3aLMOHHBIA NOTEHUMan 3a 3TO BPEMS!, BbIYMCIEHHbIA Npyu obpaboTke
OaHHbIX namepenHmn no P.1.6.1 lMpunoxeHnua P, gormkeH 6biTb HEe MeHee oTpuuatenbHbiM, YeM MuHyc 0,85 B
OTHOCUTENBHO MeOHO-CYNbaTHOro aNeKTpoaa CpaBHEHMS.

Y.6. lNocne unamepeHni no Y.5 npoBogHuk npubopa, coeauHsABLUMIACA C Tpybow, OTKMoYaT OT TPyObl.
M3mMepsaoT noteHunan gatyMka B peXxuMe U3MEpPEHUs CyMMapHOro noteHumana B TeyeHue He meHee 10 MUH n
perncTpupyroT ero 3HadyeHue. Ecnu uamepeHHbI noTeHuman paTyuka oTpuuatensHee MuHyc 0,55 B, 1O 3TO
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3HaveHue (Hanpumep, muHyc 0,60 B) npuHUMatoT 3a cTaumoHapHbiid noteHunan £ . Ecnvn uamepeHHoe 3HaueHve

paBHO MuHyc 0,55 B nnn meHee oTpuuaTensHO, TO B Ka4eCTBE MPUHUMAOT 3HaveHne muHyc 0,55 B.
Y.7. ObpaboTKa pe3ynbTaToB M3MEPEHUN

MuHMManbHbIN NONAPU3ALMOHHBIV 3aLUTHBIN NOTeHUMan EMHH,

B, BbluncnaT no gopmyne
E,  =E_-0,10,(Y.1)

roe ECT - CTauMoHapHbIN noteHuman, B;

0,10 - HeobxoQuMoOe CMeLLeHre NoTeHUMana oT CTalMoHapHOro noteHumnana, B.
lMony4yeHHoOe 3Ha4veHune Eh'm MCMNOMb3yIT MPU YCTAHOBMNEHUN peXMMa paboTbl ANEKTPOXMMUYECKON 3aLLUTHI.
[onyckaeTcsa BeCTU KOHTPOSib 3PAPEKTUBHOCTU INEKTPOXMMUYECKON  3aLUUThI
TpybonpoBoaa, U3MepeHHOMY cpa3sy Nnocrie yCTaHOBNEHMUS HYXXHOMO 3Ha4YeHust EB'MH.

Y.8. Pe3ynbTaTtbl 1aMepeHnin 3aHOCAT B NPOTOKON no dopme Y.1.

H

Mo CymMMapHOMY MnoTeHuuany

dopma Y.1

[IpoTOKOJI
VB3MEPEeHUM CTAaUMOHAPHOT'O NOTeHlLMajla Tpybonposona,
ONpeneJIeHHBM [0 HaT4MKy [NOTeHLMala

HammeHOBaHME ropona
Bun nom3eMHOT'O COOPYXEHMA UM INYHKTa M3MEPEeHUSA

JaTa
4MCcJIo, MecHAl, Ton
Bpema m3MepeHmMA: Haudajio , OKOHUYaHMEe
Tun ¥ 3aBOLCKOM HOMep opubopa mnaTa [DOBEPKU
Homep nyHkTa |Amnpec nyHkTa |CrTauMOHAPHEM MU HMMAaJIb HEI
M3MEepeHmMa II0 U3MEPEHUS IOTEeHLMAJ IOJIAPU3aLMOHHBIN
JaHy (cxewme) E , B BAMMTHEINM [TOTEHLUMAJ
TpybonpoBona CcT E' =(E - 0,10) B
MMH cT
1 2 3 4

VizMepeHMe NPOBEI
ObpaboTKy pes3yJibTaTOBR MNPOBEJI

[IpoBEepPKyYy MNPOBEJ
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