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MexrocyaapctBeHHbIN ctaHpapT FOCT 9.602-2005
"EouHan cuctemMa 3awmThbl OT KOppo3um n ctapeHus. CoopyxeHus noasemHble. O6wme TpedboBaHus K
3awuTe oT Koppo3umn"
(BBeaeH B aencTeme npukasom PeaepanbHOro areHTCTBa MO TeXHMYECKOMY pPerynmpoBaHuio u
MeTponorum ot 25 okTsi6psa 2005 r. N 262-cT)

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

[ata BBegeHus 1 aueaps 2007 r.
BaameH FOCT 9.602-89

BBeneHune

MoasemHble MeTannuyeckme TpybonpoBoAabl, kabenu n apyrme coopyXeHus SBnaTCS OQHON U3 caMblX
KanuTanoemMkux oTpacrnen akoHomuku. OT mx HopmanbHoro, 6ecnepeborHOro yHKLUMOHMPOBAHUS 3aBUCUT
XM3HeobecneyeHHOCTb FOPOAOB M HacemNeHHbIX NMYHKTOB.

Haubornbluee BnusiHME Ha YCNOBMSA 3KCMnyaTauMm W CPOK CMyXObl MNOA3EMHbIX MeTannmyeckmx
COOPYXEHWIN OKa3biBaeT KOPPO3MOHHAs M OUOKOPPO3MOHHAsi arpeCcCMBHOCTb OKpYXalollen cpefpbl, a Takke
Onyxgalowme MNOCTOSHHbIE TOKW, WCTOYHUKOM KOTOPbIX SABISIETCS PENbCOBbIA  3NEKTPUPULIMPOBaHHbIN
TPaHCMNOPT, ¥ NEPEMEHHbBIE TOKU MPOMbILLIIEHHON YacToThl.

BosgelictBne kaxgoro M3 ykasaHHbIX hakTopoB U TeM Bonee nx coveTaHus MOXET B HECKONbKO pas3
COKpaTUTb CPOK CNy>Obl CTanbHbIX MOA3EMHbBIX COOPYXXEHUIN U MPUBECTM K HEOHXOANMOCTM NpexaeBpeMEHHON
nepeknagku MmopanbHO He ycTapeBLunx TpybonpoBoaoB 1 kabenen.

EOWHCTBEHHO BO3MOXHbIM  crnocobom 6GopbObl C  3TMM  HEraTUBHBIM  SIBIIEHWEM  SBMSIETCS
CBOEBPEMEHHOE MPUMEHEHNE Mep NO NPOTUBOKOPPO3MOHHON 3aLLUTE CTanbHbIX MOA3EMHbLIX COOPYXEHUN.

B Hactoswem cTaHgapTe ydyTeHbl HOBEWMWME Hay4YHO-TEXHWYEecKMe paspaboTkm KU JOCTUXKEHMS B
npakTuke NPOTUBOKOPPO3NOHHOW 3aLUMTbI, HAKOMMEHHbIE 3KCMyaTaunMoOHHbIMU, CTPOUTENBbHBIMU U NPOEKTHLIMU
opraHmsaumsmu.

B HacToslwem cTaHgapTe yCTaHOBIEHbl KPUTEPMU ONACHOCTU KOPPO3UM N MeTodbl WX ONpeaereHns;
TpeboBaHWs K 3alUWMTHbIM MOKPbITUAM, HOPMATMBbI WX KayecTBa ANs pasHblX YCMOBMW 3JKcnnyaTaumu
MOA3EMHbIX COOPYXXEHWUW (aare3avst U3onsuum K MOBEPXHOCTU TpyObl, aare3anst mexagy CriosMu MOKPbITUA,
CTOMKOCTb K pacTpecKMBaHWO, CTOMKOCTb K YyAapy, CTOMKOCTb K Y®-pagvauum u gp.) U MeToAbl OLEHKM
KayecTBa MOKPbITUA; pernamMeHTUpyTca TpeboBaHWs K 3MEeKTPOXMMMYECKOW 3almte, a Takke MeToAbl
KOHTPOSS 9¢ppeKTMBHOCTN NPOTUBOKOPPO3NOHHON 3aLLNThI.

BHeapeHune HacTosiero ctaHgapTa NO3BOMMWT YBENUYNTbL CPOK CNYXObl M HAAEXHOCTb 3KCNyaTaumm
NOA3EMHbIX METanIMYEeCKNUX COOPYXEHUN, COKPaTUTb PacXOdbl HA UX KCMyaTaumIo U KanuTasnbHbIA PEMOHT.

1 O6nacTb NpuMeHeHuUs

Hactosawuin craHgapT ycTtaHaBnuBaeT o6wuve TpeboBaHMA K 3awute OT KOPPO3MU  HapyXHOMW
NMOBEPXHOCTU NOA3EMHbIX MEeTanMYecknx CoOOpY>KEeHUN (ganee - coopyxeHus): TpybonpoBoJoB U pe3epByapoB
(B TOM 4ucre TpaHLWENHOro Tuna) M3 YrmepoauCTbiX U HU3KOMEerMpoBaHHbIX CTanen, CUIoBbIX kabenewn
HanpsbkeHuem Ao 10 kB BknouMTenbHO; kabenen CBA3M W cUrHanusaumm B MeTannuyeckon o6orouke,
CTanbHbIX KOHCTPYKUMA HeobcnyxmBaeMbix yeunutenbHbix (HYI) n pereHepaumonHbix (HPIT) nyHKTOB NnHWIA
CBA3N, a Takke TpeboBaHWA K OObekTam, SBMAAIOWMMCH WUCTOYHMKaMM Bnyxaalowmx TOKOB, B TOM 4ucne
3NeKTPUMLUMPOBaHHOMY PenbCOBOMY TPaHCMOPTY, NUHMAM nepefay NOCTOSAHHOrO Toka No cucteme "npoBoa-
3emns", NPOMBILLNEHHBIM NPEeANPUATUAM, NOTPEBNAOLLMM NOCTOSHHBIN TOK B TEXHONOMMYECKNX Lensix.

CTtaHpapT He pacnpoCcTpaHsaeTCs Ha criegylrolme CoopyXeHus: kabenu cBA3n C 3alMTHbIM MOKPOBOM
LLMI@HroBOro TUMa; Xene3obeTOHHbIE U YYryHHbIE COOPYXEHUS; KOMMYHUKauun, npoknagsiBaeMble B TYHHENsX,
3[aHNAX W KOMMEeKTopax; CBau, LWMAYHTbl, KOMOHHbI W ApyrMe noAobHble MeTannnyeckue COOPYXeHUs;
MarucTparnbHble TpybonpoBoabl, TPaHCMOPTUPYIOLME NPUPOAHLIV ra3, HedTb, HedTenpoayKTbl, U1 OTBOAbI OT
HUX; TpybonpoBOAbl KOMMPECCOPHbIX, MEepeKkaunmBaloLMX W HACOCHbIX CTaHuui, HedTebas u ronoBHbIX
COOpYXEHWIN HedTerasonpoMmbICiOB; YCTAHOBKM KOMMIEKCHOW NOAroTOBKM rasa W HedTw; TpybonpoBobl
TENMoBbIX CETEWN C NEHONONNYPETaHOBOW TEMMOBON M3oNsumnen n Tpyborn-060104KOM M3 KECTKOro NoNMaTurneHa
(koHCTpyKUMs "Tpyba B TpyGe"), nmerowme AeNCTBYIOLLYIO CUCTEMY ONepaTMBHOMO AUCTAHLMOHHOIMO KOHTPOMS
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COCTOSIHUSI M30M1AUMKN TPYBONPOBOAOB; METaNNUMYECKUe COOPYKEHUS, PACMOSIOXKEHHbIE B MHOTOSIeTHEMEP3IbiX
rpyHTax.

2 HopmaTuBHbIe CCbISNIKK

B HacTosLeM cTaHaapTe MCNOMNb30BaHbl CChINMKU Ha criefytolmMe cTaHaapThl:

FOCT 9.048-89 EguHasn cuctema 3alimTbl OT KOppO3uMn U cTapeHus. Msgenus texHudeckne. MeToqpbl
nabopaTopHbIX UCMbITAHUA HA CTOMKOCTb K BO3AEACTBUIO MITECHEBLIX PMOOB

FOCT 9.049-91 EguHas cuctemMa 3almTbl OT KOPpPO3uK U cTapeHusi. Matepuanbl NONMMEpPHbIE U KX
KOMMOHeHTbI. MeToabl NnabopaTopHbIX NCMbITAHUI Ha CTOMKOCTb K BO3OENCTBUIO MIECHEBLIX rPMO0B

FOCT 12.0.004-90 Cuctema ctaHgaptoB 6e3onacHoctn Tpyda. OpraHnsauus obyveHus 6e3onacHoCTm
Tpyaa. ObLme nonoxeHus

FOCT 12.1.003-83 Cwucrtema crtaHgaptoB 6e3onacHoctn Tpyga. LWym. O6wme TpeboBanus
6esonacHocTn

FOCT 12.1.005-88 Cuctema ctaHgaptoB 6e3onacHoctv Tpyaa. OOwme caHuTapHO-rMrmeHuyeckune
TpeboBaHus K Bo3ayxy paboyein 30Hbl

FOCT 12.2.004-75 Cuctema ctaHgaptoB 6e3onacHocTv Tpyada. MalmHbl 1 MexaHu3mbl creuuanbHble
ansa TpybonpoBoAHOro crpouTensctea. TpeboBaHusa 6esonacHocTH

FOCT 12.3.005-75 Cwuctema craHgapTtoB 0Oe3onacHocTu Tpyga. PaboTtbl okpacouvHble. O6wwme
TpeboBaHust GesonacHoCTH

FOCT 12.3.008-75 Cwucrtema craHgapTtoB 6esonacHoctv Tpyga. [1pou3BoACTBO  MOKPLITUNA
MeTannM4YecKkMx 1 HemMeTannM4Yeckux HeopraHmyeckmx. O6wme TpeboBaHua 6esonacHoOCTU

FOCT 12.3.016-87 Cucrtema craHgaptoB ©OesonacHoctu Tpyga. CrpoutenbctBo. PabGoTbl
aHTUKOPPO3UNOHHbIE. TpeboBaHnsa 6e3onacHOCTU

FOCT 12.4.026-76* Cwuctema craHgapTtoB 6e3onacHocTM Tpyda. LiBeTa curHanbHble W 3HaKu
BesonacHocTn

FOCT 112-78 TepmMoMeTpbl METEOPONOrM4eckue CTekNsAHHbIE. TeXHUYEeCKne yCroBums

FOCT 411-77 PesuHa v knen. Metoabl onpegeneHns Npo4YHOCT CBA3WM C METanioM npu oTcrnansaHum

FOCT 427-75 JIuHenkn nameputenbHble MeTannmyeckme. TexHu4eckne ycnosmus

FOCT 1050-88 T[lpokaT copTOBOM KanMOpOBaHHLIA CO cneuuanbHOW OTAENKOW MNOBEPXHOCTU U3
YrnepoaucTor Ka4eCTBEHHOM KOHCTPYKLUMOHHOM cTanun. ObLme TEXHUYECKME YCroBUS

FOCT 2583-92 batapen wu3 UWNNHOPUYECKUX MapraHLOBO-LMHKOBbLIX 3JIEMEHTOB C COJEBbIM
3NEKTPONNTOM. TEXHUYECKUE YCIoBMS

FOCT 2678-94 MaTepuanbl pyfioOHHbIE KPOBESTbHbIE U TMAPON30NALMOHHbIE. MeToabl UCnbITaHWn

FOCT 2768-84 AueTOH TEeXHUYECKUI. TeXHUYECKNE YCIIOBUSA

FOCT 4166-76 HaTpuii cepHOKUCTIbIN. TeXHUYEeCKne ycroBus

FOCT 4650-80 MNnactmaccel. MeToabl onpeaeneH1s BoAOMNOrNoLWeHns

FOCT 5180-84 NpyHTbI. MeToabl nabopaTtopHOro onpeaeneHnst PU3NYECKMX XapakTePUCTUK.

FOCT 5378-88 Yrnomepsbl C HOHUYCOM. TexHU4YecKme ycnoBms

FOCT 6055-86** Boga. EanHuua xecTkocTun

FOCT 6323-79 T[lpoBoga C MOMMBUHUNXIIOPUAHON WU30NAUMEN ANA  3NEKTPUYECKUX YCTaHOBOK.
TexHnYeckme ycrnosus

FOCT 6456-82 Llkypka wnudoBanbHas dymaxHas. TexHNn4eckue ycrnoBusi

FOCT 6709-72 Boga guctunnupoBaHHasa. TexHu4Yeckme ycrioBums

FOCT 7006-72 TlokpoBbl 3alWnTHble Kabernen. KOHCTpyKUMst U Tunbl, TEXHUWYECKME TpeboBaHUs U
MeToAbl UCMbITAHUN

FOCT 8711-93 (MOK 51-2-84) T[lpmnbopbl aHanoroBble MNOKa3bIBAOLWME 3IEKTPOU3IMEPUTESbHbBIE
NpsiMOro AEWCTBUS M BCMoMoraTenbHble 4Yactu K HuM. Yactb 2. Ocobble TpeboBaHus K amnepmeTpam U
BONMbTMETpam

FOCT 9812-74 ButymMbl HedTSHbIE U3ONALNOHHBIE. TEXHUYECKMe YyCrnoBus

FOCT 11262-80 NnacTtmacckl. MeToa ucnbITaHns Ha pacTskeHue

FOCT 12026-76 bymara chunbTpoBarnbHasi nabopatopHas. TeXHUYecKkue ycrnoBusi

FOCT 13518-68 MNnactmaccel. MeTon, onpeaeneHns CTOMKOCTU MONMATUIEHa K pacTPECKMBaHUIO nopg
HanpshkeHnem

FOCT 14236-81 lNneHkn nonmmMmepHble. MeToa UCMbITAHUA Ha pacTshkeHne

FOCT 14261-77 Kucnota consiHas 0ocobom YMcToTbl. TEXHUYECKUE YCINOBMS

FOCT 15140-78 MaTtepuanbl nakokpacoyHble. MeToabl onpeaeneH1s agresnm

FOCT 16337-77 MNonnaTuneH BbICOKOro AaBrieHns. TeXHNYecKue ycroBus

FOCT 16783-71 [Mnactmaccel. MeTog onpeaeneHvs TemnepaTtypbl XPYMNKOCTM NpU  COaBNUBaAHWM



(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

obpasua, CNoXXeHHOoro neTnemn

FOCT 22261-94 CpenctBa U3MEPEHUN 3MEKTPUYECKMX M MArHUTHbIX BenunyuH. OBlmne TexHudeckme
ycnosus

FOCT 25812-83*** TpybonpoBoabl cTanbHble MarucTpanbHble. Obwme TpeboBaHMa K 3awmTte OT
Koppo3un

FOCT 29227-91 (MCO 835-1-81) lNMocyna nabopaTopHas creknsHHadA. [MuneTku rpagympoBaHHbIE.
Yactb 1. O6wme TpedoBaHus

MpumeyaHue - [Npu NOMbL30BaHWM HACTOSALMM CTaHAApTOM Lenecoobpas3Ho NpoBepuTb AelcTBue
CCbINIOYHbIX CTaHAapTOB MO yka3aTeno "HauvoHanbHble cTaHAapTbl”, COCTaBMEHHOMY MO COCTOAHUKO Ha 1
AIHBaps TEKYyLLero roga, 1 No COOTBETCTBYHOLLMM UHOPMALMOHHBLIM yKa3aTensam, onybrnvMkoBaHHbIM B TEKyLLEM
rogy. Ecnu ccbinoyHbin ctaHaapT 3aMeHeH (M3MeHeH), TO Npy NoNb30BaHUM HACTOSALWMM CTaH4apToOM criegyeT
PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbIM) CTaHA4apToM. Ecnu cCbinoyHbll cTaHaapT OTMeHeH 6es
3aMeHbl, TO MOSIOXKEHMEe, B KOTOPOM [aHa CChifika Ha Hero, NpuMeHsieTcs B 4acTu, He 3aTparvsalollen aTy
CCbIIKY.

3 O6owume nonoxeHusd

3.1 TpeboBaHMsA HacTosLWEro cTaHgapTa Y4uTbiBalOT MpUM  MNPOEKTUPOBAHWW, CTPOUTENLCTBE,
PEKOHCTPYKLMKN, PEMOHTE, 3JKCMnyaTauum MOA3EMHbIX COOPYXXEHWA, a Tawkke OOBLEKTOB, SBNANLIMUXCS
UCTOYHMKaMKN Onyxgawwmx TOKoB. Hactoawum craHgapT sBNAETCA  OCHOBaHMeM Ans  paspaboTku
HOPMaTUBHbIX JOKyMeHTOB (H[) no 3awmTe KOHKPETHbIX BUAOB MOA3EMHbLIX METANNIMYECKNX COOPYXEHUN U
MEPOMPUATUI MO OrPaHUYEHNIO BNYXAALLMX TOKOB (TOKOB YTEYKN).

3.2 CpepcTtBa 3awnTbl OT KOPPO3UM (Matepuanbl M KOHCTPYKUMST MOKPLITUA, CTaHUMKU KaTOOHOW
3aWnTbl, NPMOOpPbI KOHTPOMNSl KaydecTBa W3OMNSAUMOHHBLIX MOKPLITUMA M ONpederieHuMsi OMacHOCTUM KOppo3nn U
3PEKTUBHOCTM NPOTUBOKOPPO3MOHHOWM  3aLUUTBI) MPUMEHSAIOT TOMbKO COOTBETCTBYKWOLWME TpeboBaHMAM
HacTosLLero cTaHgapTa u nveLwme ceptudukat COOTBETCTBUS.

3.3 lMpu paspaboTke npoekTa CTPOUTENLCTBA COOPYKEHWN OAHOBPEMEHHO pa3spabaTbiBalOT MPOEKT
3aLWmThl X OT KOPPO3UN.

MpumeyaHue - [ina kabenen curHanusaumu, LeHTpanu3aumm n 6nokmposkn (CLIB), cMnoBbIx 1 cBsA3MW,
NPUMEHSIEMbIX Ha Kene3HoW gopore, Koraa onpeaenuTb NnapamMeTpbl 3MEKTPOXUMUYECKOW 3alUnTbl HA cTagumn
pa3paboTkn npoekTa He NpPeAcTaBnseTcsi BO3MOXHbIM, paboune 4YepTexu SMNEeKTPOXMMUYECKON 3alluuThbl
Jonyckaetcsa pa3pabatbiBaTe nocrne npoknagki kabenen Ha OCHOBAHWM AaHHbIX MO M3MEPEHUAM U NMPOGHBIM
BKITHOYEHUSIM 3ALLUTHBIX YCTPOWCTB B CPOKM, YCTAHOBIEHHbIE H.

3.4 Meponpuatua nNo 3awure OT KOPPO3UU CTPOALLMXCH, OEUCTBYIOLWMX U PEKOHCTPYUPYEMbIX
COOPYXXEHWUIN NpeaycMaTpmBaloT B MPOEKTax 3aluTbl B COOTBETCTBUM C TpeboBaHMAMM HACTOSLEero ctaHaapTa.

B npoekTtax cTpouTenbCTBa U PEKOHCTPYKLMM COOPYXEHWUN, SBMSAOLMXCS UCTOYHMKaMK GnyxaaroLmx
TOKOB, NpeaycMaTpuBaloT MEPOMNPUATUS NO OrPaHNYEHUIO TOKOB YTEUKM.

3.5 Bce Buapl 3awmtbl OT KOPPO3WM, MPESYCMOTPEHHbIE MPOEKTOM CTPOUTENbCTBA, MPUHMMAIOT B
3KCnnyaTauuio 4O caaym B 3KCrnyaTaumio CoopyxeHuii. B npouecce ctpoMTenbCcTBa Anst NOA3EMHbIX CTarbHbIX
rasonpoBOOB M PEe3epByapOB CXWKEHHOro rasa 3MeKTPOXMMUYECKYIO 3aluuTy BBOOAT B AEWCTBME B 30HAX
OMacHoOro BNUsiHUA OnyxaaloLwmx TOKOB He NO3fHee OAHOro Mecsua, a B OCTanbHbIX CNy4vasx - He nosgHee
LIeCTN MecsLeB Nocrne YKMNaaKkM COOPYXEeHWUs B IPYHT; ANS COOPYXXEHWUIN CBA3W - He MO3dHee LecTu MecsaueB
nocne WX yKNnagaku B rpyHT.

He ponyckaeTcsa BBOA B 3KCMyaTaumio 0ObEKTOB, ABASOLMXCA UCTOYHMKaMK Gny>KaaoLmx TOKOB, 40
npoBefeHUs BCex NPeAyCMOTPEHHbIX MPOEKTOM MEPONPUATUAA NO OFPaHUYEHNIO 3TUX TOKOB.

3.6 3awmTy COOpPYXEHMM OT KOPPO3MM BLIMOMHAKT TaK, 4YTOoObl He yXyAWuWTb 3aluTy OT
3MNEKTPOMArHUTHbIX BAMAHUIA U y4ApOB MOMHUN.

3.7 Tlpu oakcnnyaTaumyv COOPYXEHUA CUCTEMATUYECKM MPOBOAAT KOHTPONb  3dPEKTUBHOCTU
NPOTMBOKOPPO3VOHHOM 3aLUMTbI M OMACHOCTU KOPPO3MU, @ TakkKe PeErMcTpauuio U aHanmsa NpuYnuH KOPPO3MOHHbIX
NOBPEXAEHWUNA.

3.8 PaboTy No peMOHTY BbILIEALIMX U3 CTPOS YCTAHOBOK AIEKTPOXUMMNYECKOW 3alUuUTbl KBanupuumpytoT
Kak aBapuirHylo.

3.9 CoopyxeHusi 00opyayoT KOHTPONbHO-U3MepuTenbHbIMU NyHKTamu (KATT).

[ns KOHTpONs KOPPO3WOHHOIO COCTOSHWUS Kabenewn CBA3M, NMPONOXEHHbIX B kabernbHOW KaHanusauuu,
MCMONb3yI0T CMOTPOBbIE YCTPOWCTBA (KOMoALbl).
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4 Kputepun onacHOCTU KOppo3uun

4.1 KpuTepusamm onacHOCTN KOPPO3UN COOPYXKEHUIN ABMAIOTCS:

- KOPPO3MOHHAs arpeccuBHOCTb cpefpbl (TPYHTOB, FPYHTOBBLIX U APYrMX BOA) MO OTHOLLUEHWUIO K MeTanny
COOpY>XXeHuWs (BKMNoYast GBUOKOPPO3MOHHYO arpeCCUBHOCTb IPYHTOB);

- oracHoe gencTaue GryxagatoLero NoCTOAHHOIO Y NEPEMEHHOIO TOKOB.

4.2 [Ins OUEeHKN KOPPO3MOHHOM arpeCcCMBHOCTM FPyHTa MO OTHOLLEHUIO K CTanu onpenenswT yaensHoe
3MEKTPUYECKOE COMPOTUBMEHUE TPYHTa, M3MEPEHHOE B MONIEBbIX U NlabopaTopHbIX YCMOBUSIX, U CPEOHIo
NMNOTHOCTb KaTOAHOro TOKa npwW CmeleHun noteHumana Ha 100 mB oTpuuaTtenbHen craumMoHapHOro
noteHuMana ctanu B rpyHTe (Tabnuua 1). Ecnu npu onpegeneHMnM OOHOrO M3 nokasaTenen yCTaHOBIeHa
BbICOKasi KOPPO3MOHHas arpecCMBHOCTb FPyHTa (a Ans MenMopaTUBHbBIX COOPYXEHWW - cpedHss), TO Apyron
nokasarenb He onpeaenstor.

MeToabl onpefeneHns yaoenbHOro 3reKTPUYECKOro COMPOTUBIEHUS TPYHTa U cpedHen MoTHOCTU
KaToOHOro TOKa NpMBeAEHbI B NpuinoxeHusax A n b cooTBeTCTBEHHO.

MpumeyaHuns

1 Ecnv yOgenbHOe aneKkTpUYeckoe COMPOTMBIIEHWE TPYHTA, U3MEPEHHOE B 1abopaTopHbIX YCIOBMSIX,
paBHO unu 6onee 130 OM X M, KOPPO3NOHHYIO arpeCCUBHOCTL FPYHTA CUYUTAOT HU3KOW M MO CPpeaHEern NITIOTHOCTH
KaToOHOro TOKa i_K He OLleHUBaloT.

2 KoppO3unoHHY0 arpecCMBHOCTb PyHTa MO OTHOLLEHWUIO K CTanbHOW OpoHe kabenen CBA3W, CTarnbHbIM
KOHCTpyKumam HYIT oueHuBalT TONMbKO MO  yAENbHOMY 3NEKTPUYECKOMY  COMPOTUMBIIEHUIO TPYHTa,
onpegensemMomy B NoneBbIX YCrioBusax (cMm. Tabnuuy 1).

3 Koppo3noHHy0 arpeccrBHOCTb IPyHTa MO OTHOLLEHWUIO K cTanu Tpyb TennoBbiX ceTen 6eckaHanbHOM
NpoKNagkn oLeHNBatoT MO YAENbHOMY 3f1EKTPUYECKOMY COMPOTUBIEHUIO TPYHTA, OnpeaensieMomMy B NONEBLIX U
nabopaTopHbIX ycroBusax (cMm. Tabnuuy 1).

4 Ona TpybonpoBoOoB TEMSOBLIX CETEN, MPOSIOXKEHHbIX B KaHanax, TEMMOBbIX KaMmepax, CMOTPOBbIX
Kornoguax u T.4., KPUTEPUEM OMACHOCTU KOPPO3WMK SBMSIETCS HanvyMe BOAbl UMW rPyHTa B KaHanax (TenmnoBbIxX
Kamepax, CMOTPOBbIX Koroguax v T.4.), Korga Boga Wn rpyHT JOCTUraloT TEenfoM30NSAUMOHHON KOHCTPYKLMK
U1 NOBEPXHOCTU TpybonpoBoaa.

Tabnumua 1 - Koppo3vMoOHHAsi arpeccMBHOCTb TPyHTA MO OTHOLWIEHWK K YrMepoaucTon MU
HU3KOSerMpoBaHHOM cTanu

KopposmroHnHasa YOeJIbHOE BJIEKTPUUYECKOe CpenHAasa IJIOTHOCTH
aTpPEeCCUBHOCTD CONPOTUBJIEHVE TPyHTa, OM X M KaToOHOTO TOoKa, A/M2
TpyHTa
Huskasga Cs. 50 Ioo 0,05 Bxuou.
CpenHsas Or 20 mo 50 BxJOU. Or 0,05 mo 0,20 BKJIOU.
Bricokasa oo 20 Ce. 0,20

4.3 Kputeprnem GMOKOPPO3MOHHOWM arpeCCMBHOCTU FPyHTa SABNSAETCHA HanuuMe BU3yaribHbIX NPU3HAKOB
OrneeHns rpyHTa (OKpaweHHOCTM TFpyHTa B cepoBaTble, Cu3ble, ronyboBaTble TOHA) WU HanMyne B rPyHTe
BOCCTaHOBIEHHbIX COEANHEHWI CEpbI.

MeTon KayecTBEHHOro onpegeneHus OMOKOPPO3MOHHOW arpeccUBHOCTU TpyHTa MpUBEOEH B
npunoxexHun B.

4.4 KoppO3MoHHasa arpeccuBHOCTb FPYHTOB, FPYHTOBbLIX W APYrMX BOA MO OTHOLUEHWIO K CBUHLIOBbIM
obonoykam kabenew npueegeHa B Tabnuuyax 2 un 3.
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Tabnuua 2 - Koppo3noHHas arpeCcCUBHOCTL MPYHTOB MO OTHOLLEHWUIO K CBMHLIOBOW 060noYke kabens

KopposmoHHasa 3HaueHre pH MaccoBas HOJiS KOMIIOHEHTOB, % OT
aTPeCCUBHOCTD MaCCBl BOBIOYULHO-CYXOM IIPOOEH
TPyHTAa
OpraHuueckoe HurpaT-moH
BemecTBO (IyMycC)
Huzskasa Or 6,5 mo 7,5 Brymou. [Jo 0,01 Bxjo0U. oo 0,0001 BxJtOU.
CpenHsas Or 5,0 mgo 6,5 Bxypou. |(Or 0,01 mo 0,02]|0T 0,000l mo 0,001
" 7,5 " 9,0 BKJIOY . BKJIOY .
Bricokas oo 5,0 Ce. 0,02 Ce. 0,001
Ce. 9,0

Ta6bnuua 3 - Koppo3anoHHasi arpecCMBHOCTb TPYHTOBLIX M OPYIMMX BOA MO OTHOLUEHWUIO K CBUMHLIOBOWN
obonouke kabens

Kopposuo- 3HaueHMne pH Obmasa KoHLeHTpauMsa KOMIIOHEHTOB,
HHaA KECTKOCTE, Mr/ om3
arpeccuB-— MI-3KB /1%
HOCTb OpraHuueckoe HurpaT-mon
T'PYHTOBEIX BellleCTBO
U OpyTux (Tymyc)
BOZI
Huzskasa Oor 6,5 oo 7,5(Cs. 5,3 IOo 20 BxJmou. |IJo 10 BxJIOU.
BKJIIOY .

CpenHsas Oor 5,0 oo 6,5|0r 5,3 mo 3,0|0T 20 mo 40|O0Or 10 mo 20

BKJIOU . BKJIOU . BKJIOU . BKJIOU .
" 7’5 " 9,0
Bricokas Ioo 5,0 Ioo 3,0 Ce. 40 Ce. 20
Ce. 9,0
* EIMHMIIA XeCTKOCTM cooTBeTcTByeT I'OCT 6055. B Poccuiickou denmepaumum

melicTeyeT rpanyc xecTtkocTu °XK mo I'OCT P 520209.

4.5 Koppo3noHHas arpeccmMBHOCTb FPYHTOB, FPYHTOBLIX U APYTMX BOA NO OTHOLUEHUIO K antoMUHUEBON
obonouke kabensi npuBegeHa B Tabnuuax 4 u 5.
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KopposmoHHasa 3HaueHme pH MaccoBas HOJiS KOMIIOHEHTOB, % OT MacCCH
aTPeCCUBHOCTD BOBAOYWHO-CYyXOM IPOOH
TPYHTOB
XJI0p-1OH Vlon xejesa
Husxkasa Or 6,0 mo 7,5 IOHo 0,001 BxJou. oo 0,002 BxJou.
BKJIOU.
CpenHsas Or 4,5 mo 6,0 Or 0,001 mo 0,005|0T 0,002 mo 0,01
BKJIIOU . BKJIIOU . BKJIIOU .
" 7,5 " 8,5
Bricokasa oo 4,5 Cs. 0,005 Cs. 0,01
Ce. 8,5

Ta6nuua 5 - KOppO3VIOHHaFI arpecCMBHOCTb FPYHTOBbLIX U APYruxX BO4 NO OTHOLUEHUK K antoMMHNEBON

obonouyke kabens

KopposmoHHas 3HaueHue pH KoHlLleHTpaluMsa KOMIIOHEHTOB, MI'/maM3
arpeCcCUBHOCTD
TPYHTOBEIX U XJI0Op-MOH Vlon xeJesa
OPpYyTUX BOI
Huzskasa Or 6,0 mo 7,5 Bryou. |Jo 5,0 BKJOU. Do 10 BxJIIOU.
CpenHsas Or 4,5 mo 6,0 Brmou. (O 5,0 mo 50 Bxymou. ([OT 1,0 mo 10
" 7,5 " 8,5 BKJIOY .
"
Bricokas oo 4,5 Ce. 50 Ce. 10
Cs. 8,5

4.6 [Ins GpoHNpOBaHHbIX Kabenew CBA3M CO CBMHLOBLIMM 060104KamMu, HaXOASLWMNXCS B 3KCNnyaTauum,
OMacHOCTb KOppo3uun onpenenatT B cootTseTcTBum ¢ HJ.

4.7 OnacHbiM BnUAHUEM 6ny>K,u,a+ou.|,ero NOCTOAHHOIO TOKa Ha COOpPYyXeHuAa -dBndAeTcA Hanun4dume
M3MEeHAKLWEerocad no 3HakKy W 3Ha4YeHUK CMelleHuna noTeHunana CoopyXeHnd Nno OTHOWEeHUK K ero
CTauyMoHapHoMy noTeHunany (3HaKonepemeHHaﬂ 3OHa) N1 Halnyne TOJNMbKO MNOJTIOXKUTESIbHOIo CcMelweHud
noTeHumana, Kak npaBuno, U3MEHSIIOLLIErocs Mo 3Ha4YeHUI0 (aHoZHas 30Ha).

MeTop, onpeneneHns onacHoro BrmsiHMA GnyxgatoLwero NoCTOSHHOIO ToKa NpYBEAEH B NMPUIIOXKEHUU
L.

MpumeyaHuns

1 [na BHOBb MPOEKTUPYEMBIX COOPYXEHUI (KPOME COOPYXXEHWUI CBSA3M) OMACHbIM SIBMSAETCA Hanuume
OnyxgatoLmx TOKOB B 3eMrie, onpefensieMoe B COOTBETCTBMM C npunoxeHuem .

2 [Ona kabenenm cessm HYI u HPI onacHbiM €BRAsieTCS HanuuMe B HUX Onyxgawwux TOKOB,
onpeaensiemoe B COOTBETCTBUM C NpunoxeHuem E.

4.8 OnacHoe BNUSHWE MNEPEeMEeHHOro TOKa MPOMbILMIEHHON 4YacTOTbl Ha CTarbHble COOPYXXEHWS
xapaktepusyeTtcs Nnmbo cMmelleHMemM cpegHero noTeHuuana Coopy>KeHus B OTpULaTENbHYI0 CTOPOHY He MeHee
4yeM Ha 10 MB No OTHOLLEHUIO K CTauMOHapHOMY MOoTeHumany, MMbo HanMuMeMm nNepeMeHHOro Toka MIOTHOCTbIO
6onee 1 mA/cm2 (10 A/mM2) Ha BCnoMoraTenbHOM 3f1ekTpoe.

MeToa onpegeneHns onacHoOro BANSIHASA NepeMeHHOro Toka NpyuBeaeH B npunoxeHun XK.
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5 BbIGOp MeTOAOB 3alWUTbLI OT KOPPO3UU

5.1 MNpw onpegeneHun metoga 3awuTbl OT KOPPO3UM COOPYKEHWUI NPeayCcMaTpMBaloT:

- BbIOOP 3aLLMTHBIX MOKPLITUN;

- BbIOOp BuAa aNEeKTPOXMMNYECKON 3aLLMThI;

- OrpaHnyeHve GryxgaroLLmMX TOKOB Ha X MCTOYHUKaX.

5.2 He3aBUCMMO OT KOPPO3NOHHOM arpecCUMBHOCTU FPYyHTa NMPUMEHSIOT 3alMTHbIE MOKPbLITUA BeCbMa
YCUINEHHOTO TUNa Aans:

- CTanbHbIX TPyOONpPOBOAOB, NPOKNaAbiBAEMbIX HEMOCPEACTBEHHO B 3eMfle B Mpeaenax TeppuTopui
ropooB, HAaceneHHbIX MYHKTOB U NPOMBbILLIIEHHbIX NPEeAnpUATUI;

- rasonposofoB C AasneHuem rasa go 1,2 Mlla (12 krc/cmM2), npegHasHavYeHHbIX Ans ra3ocHabxeHus
ropooB, HaceneHHbIX MYHKTOB U NPOMBbILLIIEHHbIX NPeANPUATUA, HO NPOKNaabiBaeMbIX BHE UX TEPPUTOPUN;

- CTanbHbIX pe3epByapoB, YCTAHOBIEHHbIX B TPYHT UM 00BanNoBaHHbIX FPYHTOM;

- cTanbHbIX KOHCTpyKumn ceasn HYT n HPII, ycTaHOBNEeHHbIX HENOCpPedCTBEHHO B rPYyHTE UNU B
CMOTPOBbIX KONOALAaX KabernbHOM KaHanuaaumu.

B rpyHTax cpegHem M HW3KOW KOPPO3WOHHOW arpecCMBHOCTM [OOMYCKAeTCA MPUMEHSATb 3alUUTHble
MONMMEpPHbIE MOKPbITUST YCUITEHHOrO TWMa Ha OCHOBE 3JKCTPYOUPOBAHHOIO MNONMATUNEHa C 06s3aTenbHon
ANEKTPOXMMUYECKOM 3aLLUTON.

Ona crtanbHbiXx  TpyOONpOBOAOB  OpPOCUMTENbBbHBIX  CUCTEM, CUCTEM  CEMNbCKOXO3ANCTBEHHOro
BOAOCHaOXeHNA (rpynnoBbiX W MEXXO3SANCTBEHHbIX BOLOMNPOBOAOB M OTBOAOB OT HWMX) M 0GBOAHEHMS
NPUMEHSAIOT 3aLUUTHBIE NOKPLITUSA YCUIEHHOMO TUMa.

5.3 PaboTbl N0 HaHEeCEeHW0 M3ONSALUMOHHBLIX MOKPLITU Ha TPybbl NpPoBOAAT B 6a30BbIX YCNOBMSAX Ha
MEeXaHU3UPOBaHHbIX NIMHUAX U30NALUN.

JonyckaeTcs BbIMNOMHATL W30MSLMOHHbIE pPaboTbl Py4YHbIM CMNOCOOOM B TPACCOBLIX YCIOBUSX MPU:
n3onsaumMn pesepByapoB, U30MSALMU CBApPHbIX CTHIKOB U MENKMUX hacOHHbIX YacTen, UCnpasrneHum NoBpexaeHuin
nokpbiTns (He 6onee 10% nnowaan Tpyobl), BO3HUKLWIMX NPW TPAHCMOPTMPOBaHUM Tpyb, a Takke Npu peMoHTe
y4acTKoB TpybonpoBofoB AnvHoun He 6onee 10 m.

5.4 CranbHble noasemHble TpybonpoBoAbl, pesepByapbl (B TOM 4uCre TpaHLWEWHOro Tuna),
KOHCTpyKumn HYT1 n HPI1, pacnonoXxeHHble B rpyHTax BbICOKOW arpeCCUBHOCTU 1 BUoarpeccuBHbIX FpyHTax Unm
B 30HaX OMacHoro AevcTBus Bnyxgalowmx MOCTOSIHHbIX TOKOB UM MEPEMEHHbIX TOKOB, 3aluLLIalT MeToAoM
KaTogHOM nonspusaumu.

MpumeyaHus

1 CtanbHble TpybonpoBoObl OPOCUTENMBHBLIX CUCTEM M CUCTEM OOBOAHEHUS 3aluLialoT METOAOM
KaTOAHOM nonsipmsaunm B rpyHTax BbICOKOM U cpeHen KOPPO3MOHHOW arpeCCUBHOCTMU.

2 TpybonpoBoabl CENbCKOXO3ANCTBEHHOIO BOAOCHAOXeEHMS (rpynnoBble U MEXXO03ANCTBEHHbIE
cTarnbHble BOOOMNPOBOAbLI) U pe3epByapbl TPaHLLUENHOro Tuna 3aluuialoT MEeTOAOM KaTO4HOW nonspusauuu
HE3aBNCUMO OT KOPPO3MOHHOWM arpeCcCMBHOCTU FPyHTA.

3 Oencreyowme TENONPOBOAbLI KaHANBbHOW MPOKNaAKM 3allMLialoT METOOAOM KaTOOHOW Mmonspu3aumnm
NPy HaNM4YUM BoAbl UMW FPyHTa B KaHare, Koraa BoAa WIu rpyHT AOCTUralT M3ONSALUMOHHOW KOHCTPYKLUM UIu
NoBEpPXHOCTK Tpybonposoaa.

5.5 3awuTHble nNOKpPOBbI Kabernen BbIOMPAOT B 3aBMCMMOCTU OT KOPPO3MOHHOW arpeccuBHOCTU
OoKpyXatoLen cpeabl 1 YyCrnoBMn NPoknagku B cootBeTcTBmmM ¢ TpebosaHmammu TOCT 7006.

5.6 KabGenu cBaA3n co CBUMHLOBbIMM 060novkamMu ©e3 3aluMTHbIX MOKPOBOB MMM C  3alUTHbIMU
MOKPOBaMW JIEHTOYHOrO TUNa (3a WCKMNOYeHMeM kabenemn CBA3N, NPUMEHSAEMbIX Ha >Kere3HbIX [oporax)
3aluLLaloT OT KOPPO3UKM KaTO4HOW nonsipusaument npu Hanmumm Tpex 3HavyeHun cpegHen unm OAHOro 3HavyeHus
BbICOKOW KOPPO3MOHHOW arpeCcCUBHOCTU IPYHTOB U BOA, OLleHUMBaeMbIX No Tabnuuam 2 u 3.

5.7 CranbHyto OpoHlo kabenew CBA3W, MPOKNAAblBaEMbIX B TPyHTax BbICOKOW KOPPO3UOHHOW
arpeccuBHOCTM MM B 30Hax OMACHOro AEWCTBUSA Onyxaalowmx TOKOB, 3alUMAlOT OT KOPPO3MU KaTOOHOM
nonsipusaumen TONMbKO B TEX CyYasax, Korga rno ycrnoBusM 3KCniyaTaumMm HEOOXOAMMO UCKIIOYUTE BO3OENCTBME
3NIEKTPOMArHUTHbIX BIWUSIHUIA, yOAPOB MOJSIHUA UM MEXaHUYECKUX MOBPEXAEHUN, Mpu 3TOM Heobxoanmo
obecneynBaTb 3aWUTy MeTanmyeckon obonoyvkn kabens ot KOppo3unu.

5.8 Kabenun cBs3u ¢ antoMmHmMeBon 060104KON U 3aLLMTHLIM MOKPOBOM JIEHTOYHOMO TUMNa 3aluLLaoT oOT
KOppO3uM KaTogHOW nondpusaumen He3aBUCUMO OT KOPPO3MOHHOM arpecCUBHOCTU cpefbl (3a WUCKIYEeHUeM
kabenen cBA3W, NPUMEHSEMbIX Ha XeNesHbIX Joporax).

5.9 3awuTa oT KOpPpPO3UK, BbI3bIBAEMON ONyKOAalOLWMMU TOKaMu, kabenen CBA3M CO CBMHLOBOW WUNn
antoMUHUEBOWN 060M0YKOM 6e3 3aLUNTHBIX MOKPOBOB WK C 3aLLMTHBLIMM MOKPOBaAMU FIEHTOYHOrO TUMA, a Takke
kabernen co CBMHLOBbLIMKU 000noYkammu 6e3 3aLMTHOro NoKpOBa OCYLLIECTBNAETCA KaTOAHOM Nonsipusaumen.

5.10 Kabenn CLB, cunoBble U kabenu cBSA3W CO CBMHLIOBBIMW UMW antOMUHUEBBLIMM 0BONoYKaMu ”
OpoHel, NpMMeHsEMbIE Ha XeNne3HbIX Joporax, 3aluLLatoT:
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- NPV HANV4YUN He MeHee TPeX 3HaYEeHU CpeaHen KOPPO3MOHHOM arpecCcnBHOCTY cpedbl (CM. Tabnuubl
2 - 5) - kKaToAHOW nonspusaumen Unn HapyxHoiM (NoBepx OPOHM) MOKPOBOM LLFTAHIOBOro TUNA;

- MpU HanmuuMm ogHoro M 6Gonee 3HAYEHUN BbICOKOW KOPPO3MOHHOM arpecCcMBHOCTM cpeabl (CM.
Tabnuubl 2 - 5) - TOKPOBOM LUNAHFOBOro THMNa NoBepx 6poHu;

- B 30Hax onacHoro gencreus bnyxagarLwero NOCTOSHHOro TOKa - KaTo4HOW nonspusaumen.

5.11 He ponyckaeTtca npoknaabiBaTb kabenu co CBMHLOBbIMU 0Goroykamu 6e3 3almMTHOro NnokpoBsa
HenocpeACTBEHHO B IPyHTE, a Takke B kabenbHOW kaHanusauuy CBS3n U3 MnacTMaccoBbiX Tpyo6.

5.12 MeTogbl 3awWwmMTbl OT KOPPO3UM INEKTPUYECKMX CWUMOBbIX Kabenen B rpyHTax BbICOKOW
KOPPO3MOHHOW arpecCMBHOCTM, @ TakkKe B 30HAX OMaCHOro BRMAHMSA Onyxaawwux TOKOB B 3aBUCUMOCTU OT
MapKku Kaberns 1 ycnoBun nx Npoknagku npusegexsi B [1].

5.13 KaTogHas nonspusaums OCyLIeCTBNSAETCA NPUMEHEHNEM CPEACTB SMEKTPOXMMUYECKON 3aLUUTbI:
KaToOHbIX YCTaHOBOK, MONIAPU30BaHHbIX U YCUIEHHbIX ApEeHaXeu, raribBaHU4eCknux aHo4oB (MPOTEKTOPOB).

KaTtogHble yCTaHOBKM W ranbBaHU4Yeckne aHoAbl NPUMEHSIIOT MpW 3alimTe OT MOYBEHHOW KOppOo3wMu,
BMOKOPPO3MKN, KOPPO3UU MEPEMEHHBIMU TOKaMy MNPOMBIWMAEHHOW 4YacTOTbl M Mpu 3awuTe OT KOppo3vu
OnyxgaoLWwymMy NOCTOSIHHBIMU TOKaMMU.

[Monapn3oBaHHbIE W YCUMEHHbIE APEHaXW MNPUMEHST Mpu 3awWwmTe OT KOpPpPO3WW, Bbl3biBAaeMOM
BGny>xgarLyMMm ToKaMu pernbCoBOro TpaHCNopTa, 3NeKTpUdULMPOBaAHHOIO Ha MOCTOSIHHOM TOKeE.

6 Tp96OBaHVIF| K 3alUUTHBLIM NOKPbLITUAM U MeTOAbl KOHTPOIA KaYecTBa

6.1 KOHCTpyKUMM 3alLMUTHBIX MOKPbITUA BECbMa YCUIIEHHOTO M YCWUMEHHOro TUMOB, MPUMEHseMble Ans
3alWmnThbl CTanbHbIX NOA3eMHbIX TPy6onpoBoAOB, KpOME TENNOoNpoBOAOB, NpuBeAeHbI B Tabnuvue 6; TpeboBaHus
K MOKPLITMAM - B Tabnuuax 7 n 8 COOTBETCTBEHHO.

[onyckaeTcs NpUMeHATb Apyrme KOHCTPYKLMM 3alUMTHBIX MOKPbLITMIA, obecneuynBatoline BbIMONHEHNe
TpeboBaHW HacTosLLero ctaHgapTa.

6.2 MNpu cTponTenscTBe TPyOONPOBOAOB CBApHbIE CThIKM TPYD, (hacoHHbIE dneMeHTbl (rngpo3aTBopbI,
KOHOEHCaTOCOOPHMKK, KONeHa 1 Ap.) N MecTa MOBPEeXAEHUS 3allMTHOro MOKPbITUS U30NUPYIOT B TPacCoBbIX
YCNoBUAX TEMU Xe maTepuanamu, 4To u TpybonpoBoAbl, MAWM APYrUMKU, MO CBOMM 3alUMTHbIM CBOWCTBaM
oTBevawLyMm TpeboBaHUsAM, NpuBedeHHbIM B Tabnuue 7, He YCTynaloWuMW MNOKPbITUIO FIMHEWHOW 4acTu
TpyObl ¥ UMELNMY aare3nto K NOKPbITUI0 NMHEeNHOWN YacTu Tpybonposoaa.

6.3 Tllpy pemoHTe aKCnyaTupyeMbix TpybOMpoBOAOB [OOMyckaeTcd MNPUMEHSITb  MOKPbITUS,
aHarnornyHble HaHeceHHbIM Ha TpybonpoBoA paHee, a Takke Ha OCHOBE TepPMOYCaXMBAaKOLLMXCA MaTepuarnos,
NONIUMEPHO-BUTYMHBIX, MOSTUMEPHO-ACMOJbHbIX U NINMKUX NOMMMEPHbIX NEHT, KPOME NOMMBUHUMNXITIOPUHbIX.

MpumeyvaHue - [1na M3onaumm CTbIKOB U PEMOHTa MeCT noBpexaeHun TpybonpoBoaoB C MacTUYHbLIMA
BUTYMHBIMU NOKPBLITUAMY HE [OMNYCKaeTCs NPUMEHEHNE NOMNUITUNEHOBLIX MEHT.

6.4 [Ins cTanbHbIX pe3epByapoB, YCTAHOBMEHHbIX B FPYHT vy 06BanoOBaHHbIX PYHTOM, NPUMEHSIOT
3aLUMTHbIE NOKPLITUSA BECbMA YCUINEHHOro Tuna KoHCTpyKumm N 5 n 7 no Tabnuue 6.

Ta6nuua 6 - KoHCTpYKUMA 3aLUUTHBIX MOKPLITUIA CTPOSILLMXCSA M PEKOHCTPYMPYEMbBIX COOPYKEHWI

Ycio-|HomMmep KoHcTpykuusa (CTpyKTypa) TonmumHa | IuamMeTrp TpyOB, MM MakcuMma-
BUS |KOHC- 3aLUTHOTO HNOKPBITUSA 3alUT— JIbHas
HaHe- | TPYK— HOTO TeMIepa-

CeHUuA | umm IOKPBI— TYypa

IIOK— TUA, BKCIJIya—

PEITI S MM, He Tauumn,
MeHee °C

BauprTHEIE IIOKPHTUA BEe€ChbMaA YCWUJIEHHOI'O TuIiia

3aBo-— 1 TpexCJIOMHOe IOJIMMEPHOE : 2,2 Or 57 mo 89 BkJIOU. 60
ICKUe
WIIN - TPYHTOBKA Ha OCHOBE 2,5 " 102 " 259 "
faso- TEePMOPEaKTUBHEIX CMOJI;
BHIE 3,0 " 273 " 426 "
- TepMOIJIaBKMM  I[IOJIMMEPHEIN 3,5 " 530 " 820 "
IOIICJION;

- BAIMTHHEIM CJIO¥ Ha OCHOBEe 3,5 Cs. 820
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SKCTPYIMPOBAHHOT'O
[IOJIMD TUJIEHA .

IBYXCJIOMHOE [OJIMMEPHOE :

- TEepMOIJIaBKUM [IOJIMMEPHHM
IIOLCJION ;

— SBAlMTHEIM CJIOM Ha OCHOBE
SKCTPYOMPOBAHHOTO

IONIVIB TUJIEHA
OByxcJyioliHoe nojuMepHoe* (1) : 2,0 Or 219 mo 259 BkJIOU. 60
- TepMONJIaBKMM [IOJIMMEPHBIN 2,2 " 2590 " 426 "
IIOICJION;
- BallMTHHM CJIOM Ha OCHOBEe 2,5 " 530 " 820 "
SKCTPYIUPOBAHHOTO
IOJNININIPOIIMIJIEeHA 2,5 Ce. 820
KoMOUHMPOBAHHOE Ha OCHOBE 2,2 Or 57 mo 114 BxJyN0OU. 40
TIOJIVIB TUJIEHOBOM JIEHTH U
3KCTPYIMUPOBAHHOT'O 2,5 " 133 " 259 "
IOJIMD TUJIEHA :
3,0 " 273 "™ 530 "
- TPYHTOBKAa I[IOJIMMEpPHAas;
- JIeHTa OJIMBTUJIEHOBAS C
JIUNKMM ~ CJIOEM TOJIIMHOM He
MeHee 0,45 wMm (B OIOVH
cJIomn) ;
— BaWMTHEI CJIOM Ha OCHOBEe
SKCTPYIMPOBAHHOTO
IOJIM3 TUJIEHA
Bazo- JIeHTOUHOEe mnoJiMMepHoe* (2) : 1,8 Or 57 mo 530 BKJIOU. 40
BEIE - TPYHTOBKAa I[IOJIMMEpPHAas;
- JIeHTa MBOJISILIMOHHASA C
JIMITKVIM CcJioeM TOJ'H.[H/IHOIZ He
meHee 0,45 Mm;
- obepTKa 3aumMTHada C JIMUIKUM
CcJIoeM TOJIIMHOM He MeHee 0,6
MM (B OIMH CJIOM)
Tpac- JleHTOUHOE 4,0 Ot 57 mo 159 BxJI0UY. 40
COBHIE IOJIMMEPHO-BUTYMHOE :
- TIpPyHTOBKa OUTyYMHAas WK 4,6 " 168 " 1020 "
OUTYMHO-TIOJIMMEPHAS ;
- JIeHTa [OJVMEepPHO-OUTyMHas
TOJIIMHOM He MeHee 2,0 MM (B
oBa CJosd);
- obepTKa 3allMTHadg
OJIMMEPHAas C JIUIOKYM CJIOeM
TOJIIMHOM He MeHee 0,6 MM
Bazo- JleHTOUHOE 2,6 Or 57 mo 114 BKJoOU. 40




BEIE U
Tpac-
COBEIE
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MIOJIMMEPHO—-OUTYMHOE
[IOJIMMEPHO—-ACMOJILHOE* (3) :

jZn)e7)

- TpYyHTOBKA
acMOJIbHAA;

OuTyMHaAsS WU

— JIeHTa IOJIMMEPHO-OUTYyMHAas
W [IOJIMMEPHO—AaCMOJIbHA A
TOJIMHOM He MeHee 2,0 MM (B
OIMH CJION) ;

- obepTka IOJIMMEPHAaA
TOJIIMHOM He MeHee 0,6 MM, C
JIUIIKVIM CJIOEM

" 133 " 426 "

Baso-
BEIE

MacTuuHoe* (4) :
- TpYyHTOBKa OMTyMHas
OUTYMHO-TIOJIMMEPHAS ;

IZNNZE

- MacTHUKa MBOJIALUMOHHAA
OuTyMHaA I
OUTYMHO-TIOJIMMEPHAasa, WMIM Ha
OCHOBE acdaJyib TOCMOJIMC TEIX
OJINTOMEPOEB, apMMpOBaHHAaA

IBYMSA CJIOAMM CTEKJIOXOJICTAa;

— CJIOV HapPyXHOM OODepTKu U3
kpadT-OyMarm

o
~ 0~
[@XN)]

Or 57 mo 159 BxJpou.
" 168 " 1020 "

40

KoMmMOMHMPOBaAHHOE Ha OCHOBeEe
MaCTUKM M BKCTPYIMPOBAHHOTO
MOJIM3 TUJIEHA :

- TIPYyHTOBKa OUTyMHAas
OUTYMHO-TIOJIMMEPHAS ;

nminm

- MacTHUKa
OUTYMHO-IIOJIMMEPHA S
MOOMGMUMPOBAHHASA
or 1,5 mo 2,0 mm;

TOJINMHOM

— SBAllMTHBEI CJIOM Ha
SKCTPYIUPOBAHHOT'O
IOJIMD TUJIeHA

OCHOBE€E

Or 57 mo 159 BkJOU.

nw 168 " 426 "

40

Baso-
BBHIE U
Tpac-
COBEIE

Ha OCHOBE
TEepMOyCaXMBanIMXCA JIEHT C
TepMOHHaBKMM rJjieeM (B OIOVH
CcJI01)

Or 57 mo 259 BkJjou.

1] 273 1] 426 1]

Ce. 426

60

Tpac-
COBEIE

10

Ha OCHOBE
TEePMOYyCaXMBalUMUXCI
MaTepMraJioB o}
MaCTUYHO-TIOJIMMEPHBEIM KJIEEBEIM
cJioeM

Or 57 mo 426 BKJIOU.

" 530 " 820 "

40

BamMTHme IIOKPHTHUA YCUJIEHHOIT'O THUIa
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Zaso-| 11 TpexCcJIOMHOEe IMOJIMMEPHOE @ 1,8 Or 57 mo 114 BxJNOU. 60
ICKUue
WUJIIN - TPYHTOBKA Ha OCHOBE 2,0 " 133 " 259 "
Bazo- TEePMOPEaKTUBHEIX CMOJI;
BHIE 2,2 " 273 " 530 "
- TepMOIJIaBKMM IIOJIMMEPHBIN 2,5 " 630 " 820 "
IOICJION;
— BAallMTHEM CJIOM Ha OCHOBE
SKCTPYIMPOBAHHOTO
IONIUB TUJIEHA .
OBYXCJIOMHOE IOJIMMEPHOE :
- TEepMOIJIaBKUM I1OJIMMEPHHEM
[IOICJION;
- BalMTHHEIM CJIOM Ha OCHOBE
QKCprHV[pOBaHHOI‘O
MOJIMB TUJIEHA
Bapo—-| 12 KomMOMHMpPOBaHHOE Ha OCHOBEe 2,2 Or 57 mo 273 BKJOU. 40
OCKUe TIOJIVB TUJICHOBOM JIEHTH U
NI SKCTPYIOMPOBAHHOT'O 2,5 " 325 " 530 "
6azo-— [IOJIND TUJIEHA :
BEIE
- TPYHTOBKAa I[IOJIMMEpHas;
- JIeHTa IOJIMS TUJIEHOBAS C
JUOKMUM  CJIOEM  TOJIIMHOM He
MmeHee 0,45 wMm (B OIOUH
CJION) ;
— BAalMTHBEIM CJIOM Ha OCHOBEe
SKCTPYIUPOBAHHOTO
IOJIVB TUJIeHA
Bazo-| 13 MacTuuHoOe : 6,0 Or 57 mo 820 BkJHOU. 40
BHIE - TPYHTOBKa OUTyYMHAas WK
OMTYMHO-TIOJIMMEPHAS ;
- MacTUKa UBOJIALMOHHAS
OuTyMHa g VI
OUTYMHO-TIONIMMEPHAS, WJIM Ha
OCHOBE ac®aJib TOCMOJIUC THIX
OJIMTOMEPOB, apMMUpOBaHHASA
OBYMS CJIOSMU CTEKJIOXOJICTA;
— CJIOV HaAPyYXHOM ODepTkKM U3
PYJIOHHBIX MaTeprasioB
ToJIMHOM He MmeHee 0,6 MM
Bapo-| 14 CummMKaTHO-3MaJIeBoe 0,4 Or 57 mo 426 BKJOU. 150
ICKMue (B mBa cJjod)
NI
Bazo—-| 15 Ha ocHoBe »noxcmumHHX kpacokx| 0,35 Or 57 mo 820 BkJoOU. 80
BEIE
16 Ha ocHOBe MIOJINYPETAaHOBEIX 1,5 Or 57 mo 273 BKJIOU. 60




(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

CMOJI

2,0 "

325 " 1020 "

*(1)
*(2)
YCJIOBUSX,
YCIIOBUAX

530 mmM.
PYYHBIM

criocobom

[IOkpEITME NPUMMEHART IOJd TpyO,
MakCMMaJIbHEI OMaMeTp TPyO C JIEHTOUYHEM
HaHneceHnre JIEHTOYHBIX

IOONyCKaeTcHd

MICIIOJIb3YEMBIX INPU OeCTpaHIeNHON
IIOKPHITUEM,
Ha

IOKPHITUN
TOJIBKO

HAaHOCVIMBIM B
Ta30mpoOBOI B

TerJioe BpEMA ronma

TeMIepaType OKPyXaKnlleTo BO3myxa He Huxe mmoc 10°C) .

*(3)

*(4) TosuyMHa

MaCTUYHOI'O

OUTYMHOTO

TpyOONPOBOOOB OMaMeTpoM 168 MM u Oojee.

*(3)

IIOKPBEITUA

IOna Tpy® nouamMeTpoMm Oojee 114 MM NPMMEHSIT OBa CJOA IIOJIMMEPHOM ODEPTKU.

CBAPHOTO CTHIKA MM
OTPEMOHTMPOBAHHOT'O B TPACCOBEIX YCJIOBMAX ydacCTKa I[IOKPHITMSA IOJDKHA OBITH HE MeHee
7,5 MM Ona Tpy® OouaMeTpoM IO 159 MM BKIIOUMTEJBHO M HE

mMexHee 9,0 MM

Tonumuy 1,8 MM TIIPVIMEHAT IIPV HaHEeCEHUU HOKpHTMﬁ B TPACCOBHX YCJIOBUAX

CTHKM TpybomnpoBomoe nuamMeTpoM oT 57 mo 530 MM BKJIOUMTEJIHHO.

lpuMeuanmne - KoHCTPpyKLUMS HOKPETMS N 5 npumMeHseTcs OJIg M30JIALUM
MBOJISALMOHHBIX

NIPUCOEIVHEHUY, YIJIOB [OBOPOTOB PeMOHTa
TpyOONPOBOIOB B TPaCCOBHEX YCJIOBMSAX, a TaKXxe
pe3epByapos.

CTEBEIKOB,
IIOKPEITUM
nis

Ta6nuua 7 - TpeboBaHMs K MOKPLITUSIM BECbMa YCUIIEHHOTO TUNa

HammMeHOBaHME 3HaueHue |MeTon MCILHITAHUSI HomMep MNOKPHTMS 10
nokasarena* Tabauie 6
1 Agresmusa kK cTaau, He [IpuioxeHue n,
MeHee, MeTon A
IpM TeMmrepaType: 70,0 2
20°C, H/cmMm
50,0 1l (ona Tpy©bonmpoBOOOB
onameTpoMm 820 MM U
BoJiee)
35,0 1l (onma Tpy6oOnpoBONOB
ovameTpoM no 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, MIa (xrc/cMm2)
0,5 (5,0) |lIpunoxeHue n, |7, 8
MeTon B
2 Anresus B HaxJiecTe [IpuoxeHme n,
npu Temnepatrype 20°C, MeTOoxn A
H/cM, He MeHee:
JIEHTE K JIEHTe 7,0 3, 4, 5
35,0 9

IpokJlalKe.
0as0BEIX
TPaCCOBHX

IIOO3EeMHEIX
M30JI1AUVM CTaJIbHEBEIX
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20,0 10
oDepTKU K JIEHTe 5,0 4
CJIOS BDKCTPYOMPOBAHHOTO 15,0 3
nojamoJiedmHa K JIEHTe
3 Agngresusa K cTanm [punoxenne K
[IOCJI€ BHIOEPXKM B BOIOE
B Teuenme 1000 u 1npu 50,0 1l (ona TpybonmpoBOOOB
TeMIlepaType 20°c, onameTpoMm 820 MM U
H/cM, He MeHee BoJiee)
35,0 1, 2 (monsa
TPpyDOONpPOBOIOB
ornamMeTpoM mo 820 wmwm)
30,0 9
15,0 3, 4
4 TpoYHOCTHL NpPM yHOape, ITo TOCT 25812,
He MeHee, IIpHU OpUJIOXeHUe 5
TeMIeparype:
or MmHyc 15°C mo moc oms BCeX IIOKPEITUN
40°C, Ix (kpome 1, 2, 3, 9),
oy TPyOONpPOBONOB
oaMeTpoM, MM, He
Bornee:
5,0 273
7,0 530
9,0 820
20°C,  Ix/mMm T OJIIIMHEL 1, 2, 3, 9 mnsa
MIOKPHITUS TPpyOONIpPOBOIOB
OVaMeTPOM, MM:
4,25 mno 159
5,0 no 530
6,0 cB. 530
2 nna TpyOONIpOBOHOB
oaMeTpOM, MM:
8,0 or 820 mo 1020
10,0 or 1220 u 6GoJjee
5 [IpOYHOCTHL pu 12,0 T'OCT 11262 1, 2, 9
pasprBe, MIla, He
MeHee, IIpU TeMllepaType
20°C**
10,0 TOCT 14236 3, 8, 10
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6 Ijomanb OTCJIaMBAHUSA
IIOKPHITUSA IPU KaTOIHOMU
noJjgpmusauuu, CcM2, He

Mpunoxexnue JI

HoJiee, npu
TeMIepaType :
20°C 5,0 IOisa BCceX IOKPBITUM
40°C 8,0 1, 2,9
7 CTOMKOCTL K 500 IIo T'OCT 13518 Ionsa IIOKPEITUM C
pacTpecKUBaHUIO nom TOJIIMHOMN
HaNpsSXeHUEeM npu IOJIMOJIEOMHOBOTO  CJIOSA
TeMmneparype 50°C, u, He MeHee 1 MwM:
He Menee 1,2, 3 8 9 10
8 CTOMKOCTE K 500 Ilo TOCT 16337 1, 2, 3, 8
BOBIOEMCTBUIO
Yd-pammaumum B IIOTOKe
600 BT x u/M npm
Temnepatype 50°C, u,
HEe MeHee
9 Temnepatypa| - 50°C o T'OCT 16783 4, 9
xpynkocTu, °C, He BHule
10 Temneparypa| - 15°C |[Ilo T'OCT 2678-94 |5, 6, 8, 10
XPYIIKOCTH MaCTUUHOTO
cJiosa (rubxkocThb Ha
cTepxHe), °C, He boJee
11 [lepexonHoe [Ipunoxeune M
3JIEKTPUUECKOe
COIIPOTUMBJIEHME IIOKPBITUA
B 3%-HOM pacTBoOpe
Na2S04 npu TeMmIepatype
20°C, OMm x M2, He
MeHee:
MCXOOHOEe 10(10) 1, 2, 9

10(8) §l él El §l L §r E
yepes 100 cyT BHIOEPXKU 10(9) 1, 2,9

10(7) 3,4 5 6 1,8 10
12 [lepexonHoe [punoxeune M
3JIEKTPUUYECKOe
CONPOTUBJIIEHNE
OKPEITUA* * * Ha
3aKOHUEHHOM
CTPOUTEJIECTBOM
ydyacTkax TpybomnpoBola
(B mwypbax) npu
Temneparype Bome 0°C,
OM X M2, He MeHee

5 x 10(5) 1, 2, 3,8 9, 10
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2 x 10(5) 4, 5, 6
5 x 10(4) 7
13 InseKkTpUyeckas VckpoBOM
CIIJIOIIHOCTEL (OTCyTCTBUE nedekKTOCKOTII
npobosa npu
BJIEKTPUUECKOM 5,0 1, 2, 3, 4, 5, 6, 8,
HanpsaxeHun) , KB/mMMm 9, 10
4,0 7
14 ConpoTuBJIeHMKE [punoxenmne H I BCeX INOKPEITUM
neHeTpauum
(BODaBJIMBAHUI) , MM, He
Boree, npu
TeMnepaType :
no 20°C 0,2
cerme 20°C 0,3
15 BomoHacemaeMoOCTb 3a 0,1 Ilo TOCT 9812 5, 6, 7, 8 10
24 u, %, He OoJee
16 T'pnBOCTOMKOCTE, 2 ITo TOCT 9.048, [Ins BCeX MTOKPEITUN
OaJiyiel, He MeHee T'OCT 9.049 BeCbMa YCUMIIEHHOTO
THIa

* [lokasaTenu CBOMCTB usMepanT npu 20°C, ecam B HI He OIPOBOPEHH OpyTUe
YCJIOBUS .

** [IPpOYHOCTb IIPM Pa3pPEBe KOMOMHMPOBAHHBIX I[IOKPBITMM, JIEHT U  S3allMTHEX
oBepTOK (B MeTralackajifgx) OTHOCHAT TOJIbKO K TOJIIMHE HecyleMy [IOJMMEePHOM
OCHOBEI 0e3 ydyeTa TOJIIMHBEI MaCTMYHOI'O WMJIM Kay4yKOBOI'O IIOIOCJIOH4A, npn S5TOM
IIPOYHOCTL IIPM pPa3pbBe, OTHECEHHasa K obueM TOJIIMHE JIEHTH, OOJDKHa OBIThb He
MeHee 50 H/cM mWMPMHE, a 3aWMTHON o0epTky - He MeHee 80 H/CM MMPMHEH.

*xx [IpenenbHO OOIyCTUMOE 3HadeHNre IIepPexXOonHOTO BJIEKTPUYECKOTO
CONPOTUBJIEHMS IIOKPBEITMA Ha IIOI3EMHEX TpyDOOoNnpoBOoIax, SKCIIyaTUPYyeEMBIX
onuTesbHOe BpeMsa (Bojsiee 40 JjieT), IOJKHO COCTABJIATH He MeHee 50 OM x M2
OJI9 MaCTUYHEIX OUTYMHEX NOKPHTMI M He MeHee 200 OM x M2 - OJI8 NOJMMEPHBIX
IIOKPEITUM .

Tabnuua 8 - TpeboBaHUA K NOKPLITUSIM YCUINEHHOTO TUNa

HauMmeHOBaHME mnokasaresa* SHaueHue |MeTon McHBEITaHMA |HoMep MNOKPEITHMA IO
Tabnuue 6

1 Agresmusa K CcTalM IOIpHU
TeMmneparype 20°C:

H/cM, He MeHee 50,0 [IprIIoxeHre u, 11 (mis
MeTon A TPpyDOONpOBOIOB
ouameTpoM 820 MM
n boJee)
35,0 11 (misg

TPyDOONpOBOOOB
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ovameTpoM no 820
MM)
20,0 12
MIla (xrc/cM2), He MeHee 0,5 (5,0) |Opunoxeunne ", |13
meTon B
6ann, He 6OoJee 1 IIo T'OCT 15140 14, 15
2 AOresus B HaxJIECTe IIpHU [IpunoxeHme n,
TemnepaTtype 20°C, H/cwm, MeToxn A
HEe MeHee:
JIEHTE K JIEHTe 7,0 12
cJos SKCTPYIMPOBAHHOTO 15,0 12
NOJIMBTUJIEHA K JIeHTe
3 Anresus K CTajgM IIOCJe
BHIIEPXKM B BOIE B TeUEHUE
1000 uw mOpm TeMmIepaType
20°C:
H/cM, He MeHee 50,0 Npunoxenne K 11 (mis
TPpyDOONnpPOBOIOB
onameTpoM 820 MM
u BoJjee)
35,0 11 (onsa
TPpyDOONnpPOBOIOB
onameTpoM mo 820
MM)
15,0 12
faniy, He OoJee 1 o T'OCT 15140 14, 15
4 TIpOYHOCTL IIpM yIape, He Ilo T'OCT 25812,
MeHee, [pPM TeMIepaType: npuioxexnue 5
or wMmHyc 15°C gmo miocC 2,0 14
40°C, Ix
6,0 13
8,0 15, 16
20°¢C, Ix /MM T OJIIIMHEL 11, 12 oy
IOKPHITMSA TPpyOONIpOBOIOB
O/IaMETPOM :
4,25 no 159 mm
5,0 o 530 mm
6,0 ce. 530 MM
5 [IpOYHOCTE HNPM pPas3phHBE,
MIla, He MeHee, IIpu
Temneparype 20°C** 12,0 No TOCT 11262 11
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10,0 IIo T'OCT 14236 12
6 [Inowansb OTCJlaMBaHUA [punoxenne JI
MIOKPHEITUA npm KaTOIOHOM
MOJIAPM3aLnA, cM2, He
foJjiee, MNpM TeMIepaType:
20°C 4,0 14, 15, 16
5,0 11, 12, 13
40°C 8,0 11, 15, 16
7 CTOMKOCTL K IIo T'OCT 13518 IO [OOKPBITUN c
pacTpeCcKMBaHMD nonm TOJIIMHON
HanpsSXeHVEM npu NOJIMOJIEPMHOBOTO
TeMIeparype cJjiosa He MeHee 1
MM :
50°C, u, He MeHee 500 11, 12
8 CTOMKOCTbL K BOBIEMCTBUIIO IIo TOCT 16337
Yo-pamnauum B noroke 600
KBT x u/M mpu TeMmreparype 500 11, 12
50°C, u, He MeHee
9 [lepexonHoe [punoxeune M
3JIEKTpUYeCcKoe
COINIPOTUMBJIEHME IIOKPBEITUA B
$—-HOM pacTBOpe Na2S04
npu Temneparype 20°C, Owm
X M2, He MeHee:
MCXOOHOEe 10(10) 11
10 (8) 12, 13, 15, 16
5 x 10(2) 14
yepes 100 cyT BHIOEPXKN 10(9) 11
10 (7) 12, 13, 15, 16
3 x 10(2) 14
10 [lepexonHoe [punoxexnne M
3JIEKTpUYeCcKoe
CONPOTUBJIEHME IIOKPHEITUA***
Ha 3aKOHUEHHOM
CTPOUTEJIECTBOM yyacTke
Tpybonposona (B wypbdax)
npu Temneparype seuie 0°C,
OM X M2, He MeHee 3 x 10(5) 11, 12, 16
1 x 10(5) 15
5 x 10(4) 13
11 InsjieKTpudYecKas JIcCKpOBOM
CIIJIOIMIHOCTH (oTcyTcTBUE nedekKTOCKOTII
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npobosa NpM BJIEKTPUUECKOM

HanpsxeHun) , KB/mMMm 5,0 11, 12, 16
4,0 13
2,0 14

12 BomoHachImaeMoCcTb 3a 24 0,1 IIo TOCT 9812 13

u, %, He OoJee

13 T'pmbocCcTOMKOCTL, 0OaJjJi, 2 o TOCT 9.048, |Ins BCcex HOKPHTUM
He MeHee TOCT 9.049 YCUJIEHHOT'O TMIla

* [lokasaTeny CBOMCTB usMepanT npu 20°C, ecnau B HIl HE OTOBOPEHH mOpPyTMUe
ycJoBu4d.

** [IPOYHOCTL IIPM Pas3pPEBEe KOMOMHMPOBAHHOTO IMOKPBITMA, JIEHT U  SBalMTHEX
oBepTOK (B MeTralackajisx) OTHOCHAT TOJIbKO K TOJIIMHE Hecylley [IOJMMEePHOM
OCHOBHl 0e3 ydeTa TOJIIMHE MAaCTMYHOTO MJIM KaydyKOBOTO MNOACJOA. IIpM 5TOM
IIPOYHOCTL I[IPM pa3peBe, OTHECEHHasd K obueM TOJIIMHE JIEHTH, IOOJDKHA OBTbh He
MeHee 50 H/CM WLIMPMHEI, a 3alMTHOM oBepTkyM — He MeHee 80 H/cM mMpPUHEHL.

*A K [IpenejibHO OOy CTUMOE 3HaAUEHVe nepexonHoTO BJIEKTPUUECKOTO
CONPOTUBJIEHUS [OKPHITMS Ha I[IOO3EMHEX TPyDONpOBOIAaX, OKCIIyaTUPYEMBIX
onuTeJIbHOe BpeMsa (Oojiee 40 JieT), IOOJDKHO COCTABJATH He MeHee 50 OM x M2
IJI MaCTMUHBIX OVMTYMHBIX TOKPHITUY M He MeHee 200 OM X M2 — OJIS HOJIMMEPHBIX
IIOKPBITUM .

6.5 TonwuHy 3aWwUTHLIX MOKPbLITUA KOHTPONUPYIOT METOAOM Hepaspyllalwero KOHTpons
NPUMEHEHMEM TOSNLLUMHOMEPOB U APYTUX U3MEPUTENbHbBIX NPUOOPOB:

- B 6a30BbIX M 3aBOACKMX YCIOBUAX ANS ABYXCIOWHBbIX U TPEXCIOWHbLIX MONMMMEPHbIX MOKPBITUA Ha
OCHOBE 3KCTPYAMPOBAHHOIO MOMN3TUIIEHA, NONMMPONUIEHa; KOMOMHMPOBAHHOIO Ha OCHOBE MOMMATUIIEHOBON
NEHTbl N 3KCTPYAUPOBAHHOIO MOMU3TUIIEHA; NIEHTOYHOIO MOMIMMEPHOrO Y MACTUYHOIrO MOKPbLITUI - Ha KaXdoun
aecarton Tpybe OfgHOM MapTMM He MeHee 4YeM B 4YeTblpex TOYkax MO OKPYXHOCTM Tpybbl M B MecTax,
BbI3bIBAOLLNX COMHEHNE;

- B TPACCOBbIX YCMOBUAX ONA MacTU4YHbIX MOKPbITUM - HA 10% CBapHbIX CTbIKOB TPYyD, M30nMpyembix
BPYYHYI0, B YETbIPEX TOUYKaxX MO OKPY>XHOCTU TPYObI;

- Ha pesepByapax [Afs MACTUYHbIX MOKPLITUA - B OOHOW TOYKE Ha KaXdoM KBaapaTHOM MeTpe
NMOBEPXHOCTK, a B MecTax nepernboB N3onsauUnMOHHbIX MOKPLITUM - Yepe3 1 M MO ANIMHE OKPY>KHOCTMW.

6.6 AOreaunto 3aLUUTHbBIX MOKPBLITUI K CTanu KOHTPONMPYIOT C NPUMEHEHWEM aAre3vMeTpOoB:

- B 6@30BbIX 1 3aBOACKMX YCMNOBUAX - Yepes kaxxable 100 M unu Ha kaxgomn gecsiton Tpybe B napTum;

- B TPACcCOBbIX YCNnoBusX - Ha 10% cBapHbIX CTbIKOB TPy, N30NMPOBAHHbIX BPYYHYIO;

- Ha pe3epByapax - He MEHEE YeM B [1BYX TOUYKaX MO OKPY>KHOCTMW.

[Ons MacTU4YHbIX MOKPbLITUIA OOMyCKaeTcsa onpefensatb aare3avito MeTodoM Bbipe3a PaBHOCTOPOHHEro
TpeyrofnibHMKa C AfIMHOW CTOPOHbI HE MeHee 4,0 cM C nocrnegyrolmM oTcnavBaHWEM MOKPbITUSE OT BEPLUWHBI
yrna Hagpesa. Agresvs cyMtaeTcs yaoBneTBOPUTENBHON, eCNN NMPU OTCRnanBaHMM HOBbIX NOKPbITUA 6onee 50%
nnowaan oTcnavMBaeMON MacTWKM OCTaeTcsa Ha MeTanne TpyObl. [loBpexgeHHOe B mnpouecce NpOBEpKU
agresvm NnokpbiTMe peMOHTUPYIOT B cooTBeTCTBUM € HI.

6.7 CnnowHOCTb MNOKPbITUA TpyD nocne OKOH4YaHMsA npouecca M3onsuMM B 0a30BbiX U 3aBOACKUX
YCNOBUAX KOHTPOMMPYIOT NO BCEM NOBEPXHOCTU UCKPOBLIM AedeKTockonoM npu HanpsixeHun 4,0 nnu 5,0 kB Ha
1 MM TOMLWMHBI NOKPLITUSA (B 3aBUCUMOCTU OT MaTepuana nokpbiTus), a Ans cunnkaTHo-aMarnesoro - 2 kB Ha 1
MM TOMWMWMHbI, @ TakKe Ha Tpacce neped oOnyckaHvem TpybonpoBoga B TpaHLIE M MNocre M3onaumm
pes3epByapos.

6.8 [ledbekTHble MeCTa, a TakKe CKBO3HblE MOBPEXAEHNS 3aLLMTHOIO NMOKPLITUS, BbIIBIIEHHbIE BO BpEMS
NMPOBEPKN €ro Ka4yecTBa, UCMPaBMAT A0 3ackinku TpybonpoBoda. [pyn peMoHTe obecneumBaloT OOHOTUMHOCTb,
MOHOMUTHOCTE M CMMOLWIHOCTb 3aLUTHOIO MOKPLITUS; MOCME WCMpaBfeHNss OTPEMOHTMPOBAHHbIE MecTa
noanexaT BTOPUYHOW NpOBepKe.

6.9 Tllocne 3acbinku TpybonpoBoda 3alUTHOE MOKPbITUE MNPOBEPSOT Ha OTCYTCTBME BHELUHUX
MOBPEXAEHUN, BbI3bIBAKOLLUNX HEMOCPEACTBEHHbBIN SMEKTPUYECKMI KOHTAKT Mexay MmeTansiom Tpyb n rpyHToM, C
NMoMOLLbI0 NPMBOPOB A58 OBHaPYKEHUS MECT NOBPEXAEHUS N30NALMN.
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6.10 Ons 3awuTbl TpybONPOBOAOB TEMMOBLIX CETEN OT HAPY)KHOW KOPPO3MM NMPUMEHSIOT 3alUUTHbIE
MOKPbITUS, KOHCTPYKUMM U YCIIOBUSI MPUMEHEHMS KOTOPbIX NPUBEAEHbI B NpunoxeHuu .

7 Tpe6oBaHUsA K INEKTPOXUMUYECKOMN 3aluTe

71 Tpe6OBava K SneKTpOXVIMVI‘-IECKOﬁ 3awuTe Npu oTCYTCTBMU ONacHOro BIiMAHUA NOCTOAHHbIX
6J1y)|(,an'OLIJ,VIX N NnepeMeHHbIX TOKOB

7.1.1 KatogHyl nonspusaumio COOPYXEHUN (Kpome TpybonpoBOAOB, TPaHCMOPTUPYHOLWMX CpPeabl,
HarpeTble cBbile 20°C) ocyllecTBRsSOT TakuM obpasoM, 4Tobbl NonsipusaumMoHHbIE MOTEHUManbl MeTanna
OTHOCUTENBHO HaCbILEHHOrO MEAHO-CYNbMATHOrO SMEKTPOAA CPAaBHEHNS HAXOAUIUCH MEXAY MUHMMATbHBIM U
MaKcUMMarbHbIM (Mo abCONMOTHOMY 3HAYEHMI0) 3HAYEHUAMU B COOTBETCTBUM C Tabnuuen 9.

M3mepeHne nonsipm3aLMoHHbIX NOTEHLNANO0B NPOBOASAT B COOTBETCTBMM C NpUNioxeHueMm P.

Tabnuua 9 - [Monsgpu3aunoHHbIe 3alUTHbIE MNOTEHUManbl MeTanna COOPYXEHUSI OTHOCUTENbHO
HaCbILLEHHOro MegHO-CyNbdaTHOro SNeKTpoaa CpaBHEHUS

MeTaJllsl COOpyXeHMH 3HaueHue 3allMTHOT'O HOTeHumana:, B
MMHMYMAJIbHOE MakKCUMaJIbHOE
E MuH E makc
CraJnb - 0,85 - 1,15
CBuUHeEL] - 0,70 - 1,30
AJTIOMMHMA - 0,85 - 1,40

* Bpmech M Jajiee oI MMHMMAJIbHBEIM U MaKCHrMaJlb HEIM

SHaAUEHUAMN IIoTeHLIMaJa

InmompasyMeBanT €I'0 3HadveHMA II10 abCOJIIOTHOM BEeJIMUMHE .

7.1.2 Ha BHOBb MOCTPOEHHbIX W PEKOHCTPYMPYEMbIX MNOA3EMHbLIX CTanbHbIX TpybonpoBoaax
obecneunBaloT NONAPM3aLMOHHbBIE NOTEHLUMANbl B COOTBETCTBMM C Tabnuuen 9.

Ha pewnctBylowmx cranbHbiX TpybonpoBogax OO WX PEKOHCTPYKUMM U MpU OTCYTCTBUU BO3MOXHOCTU
N3MEPEHUA MONAPM3ALMOHHBIX MOTEHUMANOB [OMyCKaeTCs OCYLECTBNSATb KaTOAHYH MONSApU3aLmio Takum
obpasoM, 4TOObI CymMmapHble noteHumansl U_cym, BkMovalowue Mnonsgpu3aumoHHyl0 U OMUYECKYHO
CcoCTaBnsilomne, Haxoaunucb B npegenax ot muHyc 0,9 go muHyc 2,5 B no megHocynbgaTHOMY anekTpoay
cpaBHeHus ansa TpybonpoBoaoB ¢ MAaCTUYHBLIM U FIEHTOYHBIM MOKPLITUSAMU 1 B Npegenax oT MuHyc 0,9 0o MuHyc
3,5 B - anga 1pyb6onpoBoaoB C NOKPLITUEM HAa OCHOBE 3KCTPYAUPOBAHHOMO NOMNM3aTUNEHA.

MeTopn nsamepeHusi cymmapHbIX NoTeHLManoB npuBefeH B npunoxeHus C.

7.1.3 KaTtogHyto nongapusaumio kabenen cBsi3aM NpoBOAAT TakuM 0Bpa3oM, 4YTOObl NONAPU3aLMOHHbLIN
noTeHuman obono4vkn kabensi N0 OTHOLUEHUIO K MeOHO-CYrb(aTHOMY 3MEKTPOAY CPaBHEHWUsSI COOTBETCTBOBAI
3Ha4YeHUsIM, YCTaHOBMEHHbIM B Tabnuue 9.

MpumeyaHus

1 Ons cBUHUOBBIX 0bomno4vek kabernen cBs3n 6e3 3alWTHBbIX MOKPOBOB, MPOMOXEHHBIX B KabernbHOn
KaHanusauuu, JornycKaeTcs Mo KpasM 30Hbl 3alWuUTbl CMELLEHWE MMHUMASIbHOTO 3alUTHOrO MoTeHuuana oT
CTauMoHapHOro He MeHee Yem Ha 100 mB.

2 MNpw KaToAHOW nonspusaunn ctanbHoM OpoHK kabenen cBA3N MakCcuMarbHasi pa3HOCTb NMOTEHLMANOoB
Mexay OpoHen M mMegHo-CyrbdaTHbIM SMEKTPOAOM CPpaBHEHUS OOIMkHa ObiTb He ©onee muHyc 2,5 B, a no
KpasiM 30Hbl 3alUNTbl CMELLEHNE MUHMMANbHOIO 3alMTHOrO NoTeHUMana oT CTauuoHapHOro AOMKHO ObiTb He
meHee 50 mB.

3 OnekTpoxmmunyeckyro 3aluTty kabenen CBA3U C 3alUTHBIM MOKPOBOM LUFIAHFOBOrO TWUMa MNOBEPX
obornoykn, a Takke noBepx obOOMOYKM M OpoHM He npoBogaT. KatogHyito nonspusauumio Takux kabenen B
OrnacHbIX 30HaxX NPUMEHSIOT MULLb B Cyvasix HapyLLeHUs CNNoLHOCTM 3aLMTHOro NOKpoBa.

7.1.4 KatogHylo Mmonsipusauuio NOA3EMHbIX CTanbHbIX TPyOONpPOBOAOB, TPaHCMOPTUPYIOLWMX Cpeabl
Temnepatypoit cebilwe 20°C 1 He MMEIOLLMX TENNOU30NALMN, a Takke B BMOKOPPO3NOHHO-arpeCCUBHBIX FPyHTaXxX
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NpOBOASAT TakMMm obpa3om, 4YTOObI NMoNApM3aLMoHHbIE NMOTEHUMarnbl CTanu Haxogaunucb B npegenax oT MUHYC
0,95 oo muHyc 1,15 B no meaHo-cynbgaTHOMY SN1EKTPOAY CPaBHEHMS.

7.1.5 KatogHyto nonsipmsauuio TpybonpoBogoB C TEMMOM30MNaUMen, B TOM YuiCne TEMMOBbIX CeTen n
ropsiyero BogocHabxeHus BGeckaHanbHOW NPOKMagkW, a Takke KaHanbHOW MPOKMaaku Mnpu pacrnonoXeHuu
aHOOHOro 3aseMrieHus 3a npejenamm KaHana npoBOASAT TakMM obpas3om, 4YTOObl CyMMapHbI noTeHuman
TpybonpoBoga 6bin B npegenax oT MuHyc 1,1 go muHyc 2,5 B no MegHo-cynbgaTHOMY 31EKTPOAY CPaBHEHWSI.
Mpn OTCYTCTBUM a@HTUKOPPO3MOHHOIO MOKPbLITUA HAa Hapy>XHOW MNOBEPXHOCTU TPyOGOMpPOBOAOB CyMMAapHbIN
noTeHuuan TpybonpoBoaa MoxeT ObiTb B npegenax oT muHyc 1,1 4o muHyc 3,5 B no mMegHo-cynbgaTHOMY
3NEeKTPOAY CpaBHEHMS.

7.1.6 KatogHyto nonspusaumio TpybOMpoBOAOB TEMSOBLIX CETEW U TOpsivero BoJOCHABOXeHUs
KaHanbHOWM MPOKMagKv NPUMEHSIOT NPWU PaCMONOXEHUN aHOOHBIX 3a3€MITEHUA B KaHane unu BHe kaHana. lMpu
pacnonoXeHWM aHOOHbIX 3a3eMIleHU B KaHane noTeHuuan TpybonpoBoda, W3MEpPEHHbI OTHOCUMTENBHO
YCTaAHOBJIEHHOIO Yy MOBEPXHOCTU TPybObl BCMOMOraTenbHOro CTanbHOro anekrpoaa, nogaepxmeatT Ha 0,3 - 0,8
B oTtpuuaTtenbHee noTeHumana TpPybObl OTHOCUTENbHO 3TOrO 3NEKTPOAa, M3MEPEHHOrO MpU OTCYTCTBUM
KaTogHoW nonspusaumm Tpy6bl.

M3mepeHne noTeHumana TpybonpoBoAa Mpu PacronOXeHWM aHOZHOro 3a3eMiieHVss B KaHane
npuBeaeHo B npunoxeHum T.

7.1.7 Tpwn katogHon nonsipusaummn kabenen CLIB, cunoBbIX M CBS3W, MPUMEHSIEMbIX Ha XXene3How
Jopore, CO CBUWHLOBOW uNu anioMuHWeBon obonovkamu n GpoHen 6e3 Hapy>KHOro LUMaHroBOro MoKpoBa
cpegHee 3HadeHMe MNOTEeHUManoB Mexay kabenem wu  MegHocyrnbdaTHbIM - 3MIEKTPOAOM  CPaBHEHMS
obecneunBatoT B npegenax ot muHyc 0,9 go muHyc 3,0 B.

7.2 Tpe6GoOBaHUA K INEKTPOXMMMUYECKON 3alunTe NPU HaNIMYMMU ONacHOro BIMAHUSA NOCTOSAHHbIX
onyxaarLmnx TOKOB

7.2.1 3awmnTy COOPY>KEHUI OT ONACHOMO BAUSIHWUSA NOCTOSHHBLIX BMyXAaloLWwmnx TOKOB OCYLLECTBASAIOT Tak,
4YTOObI 06ecnevmBanocb OTCYTCTBME Ha COOPY>KEHUM aHOAHbIX N 3HAKONEPEMEHHbIX 30H.

HonyckaeTcs cymmapHas npogosKMTENbHOCTb MONOXKUTENbHBIX CMELLEHWI NOTeHUMana oTHOCUTENBHO
CTauMoHapHOro noteHumana He 6onee 4 MVUH B CYTKM.

OnpepgeneHne cMmelleHuid notTeHumana (pasHoCTb Mexay M3MEPEeHHbIM MOTEHLMaroM COOPYXEHUs U
cTauMoHapHbIM NOTEHUManom) NpoBoasT B COOTBETCTBUM C npunoxeHuem I.

MpumeyaHue - lMpu OTCYTCTBMM OaHHbIX O CTaUMOHAPHOM MOTEHUMane ero 3HayeHwe Ans cranmu
NpUHUMalT paBHbIM MUHYC 0,7 B.

7.2.2 B ycnoBusx onacHoro BnusHMS OnyXgawLWwmx NOCTOSIHHbIX TOKOB MpW 3awmute CTarnbHbIX
TpybonpoBOOOB M pe3epByapoB C TEMMEpaTypol TPaHCMOPTUPYEMOTro (XpaHMMOro) npoaykta He Boiwe 20°C B
rPyHTax BbICOKON KOPPO3MOHHOW arpeccuMBHOCTW, TpybOMpoOBOOOB OPOCUTESNbHBIX CUCTEM W CUCTEM
06BOAHEHNsT B TPyHTaxX cpegHel KOPPO3UOHHOW arpeccuMBHOCTM, TpybonpoBOAOB CEMNbCKOXO3ANCTBEHHOro
BOAOCHaOXeHNA 1 pe3epByapOB TPaHLLUENHOro Tuna He3aBUCUMO OT KOPPO3MOHHOM arpecCMBHOCTM FPYHTOB
cpefHve 3HavyeHUs NonsipU3aunoHHbIX U CYMMapHbIX NOTEHUWanoB ycTaHaBNMBalOT B npeaenax, ykasaHHbIX B
i1in71.2

VMiamepsieMble 3Ha4YeHMs 3alUTHBLIX NOTEHUMANoB No abCcomnTHOM BENUYUHE AOMKHbI OblTb HE MeHee
3Ha4YeHus1 CTauMoOHapHOro noTeHumnana.

7.2.3 KatogHyio nonsipysaumto kabemnem CBSA3M Mpu 3alimMTe OT KOppOo3un OnyxaarolwyMy ToKamu
NPOBOASAT, Kak yka3aHo B 7.1.3.

7.3 Tpe6oBaHUA K INEKTPOXMMMUYECKON 3alunTe NPU HaNIMYMM ONacHOro BIUAHUSA NEePEMEHHbIX TOKOB

3almTy cTanbHbIX NoA3eMHbIX TPYOONPOBOAOB OT KOPPO3UKM, Bbi3biIBAEMOW BNy aaroLwmmMmM Tokamu oT
ANEKTpUPULMPOBAHHOIO TPAHCNOPTA, a Takke NepeMeHHbIMU TOKaMu, MHAYLMPOBAHHBIMWN OT BbICOKOBOSbTHbIX
NUHWIA anekTponepeday, obecneymBaloT B OMACHbIX 30HAX HE3aBMCMMO OT KOPPO3MOHHOW arpecCUBHOCTU
rPYHTOB METOAOM KaToAaHoW nonspudaumn. KatogHyto nonspusauuio npoBogsAT Takum obpasom, 4YTOObI
cpefHue 3HavYeHUs MonsipM3aunoOHHbIX NOTeHUManoB Obinv B npegenax ot muHyc 0,90 go muHyc 1,15 B vnm
CyMMapHbIX MOTEHUMAnNoB - B npegenax oT muHyc 0,95 o muHyc 2,5 B ans Tpy6onpoBogoB ¢ MacTUYHBIMK U
NEHTOYHbIMW MOKPLITUSIMU U B nNpegenax ot MuHyc 0,95 go muHyc 3,5 B - ansa TpybonpoBogoB C NOKPbITUEM Ha
OCHOBE 3KCTpyAMpOBaHHOro nonuatuneHa. KatogHyio nonspusaumio TpybonpoBoOoB TEMOBbIX CETEN U
ropsyero BOAOCHabXeHnst NpoBOASAT B cooTBeTCcTBUM € 7.1.5 1 7.1.6.

7.4 [onyckaeTcs He npegycmaTpuBaTb 3MNEKTPOXUMUYECKYHO 3alUnTy CTalbHbIX BCTABOK OfIMHOW He
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6onee 10 M Ha NMMHENHON 4acTU MONWUITUMEHOBBLIX rA30MPOBOAOB, Y4AaCTKOB COEOMHEHWUN MOMU3TUNEHOBbIX
rasonpoBOAOB CO CTanbHbIMW BBOAAMY B AOMa (NPW HanmM4Mm Ha BBOAE INEKTPOU3ONUPYIOLLUMX COEONHEHWNN),
cTanbHbIX PYTNAPOB C U30MAUMEN BeCbMa YCWUMEHHOro Tuna AnuHou He 6onee 10 m. [Npu aTOM 3ackinky
TpaHLLen B TOW ee YacTu, rae NpornoXeHa ctanbHas BCTaBka, Mo BCeW rnybrHe 3aMeHS0T Ha NecyaHyio.

CranbHble ra3onpoBOAbl, PEKOHCTPyupyemble METOAOM CaHupoBaHusA (0BNMUOBKM BHYTPEHHeW
NMOBEPXHOCTU TPYObl) C NOMOLLbIO NMOMMMEPHBIX MaTeprarnos, Kak NpaBumo, NoAanexar 3alimMTe B COOTBETCTBUM
c7iinzi.2

CranbHble ra3onpoBOAbl, PEKOHCTPYyMpPYEeMble MEeTOAOM MPOTSDKKM MONUITUIEHOBLIX TPyO, moanexat
3awmTe Ha Tex yyacTkax, rae cranbHas Tpyba HeobxoamMma kak 3awmTHbI yTnsap (nog aBTOMOOMNbHBIMM,
XernesHbIMK Joporamu u ap.).

CranbHble dyTnsapbl TpybonpoBogoB Nog aBTOMOOWIBbHBIMW [OPOraMu, >Kerne3HOAOPOXHbIMU 1
TpamBaviHbIMU MYTAMM MpW BecTpaHwenHon npoknagke (MPoKon, NpoAasBnuBaHWe U Apyrve TexHOmnoruwu,
paspelleHHble K MPUMEHEHWUI0), Kak MpaBuro, 3aliuLialoT CPeacTBaMu 3MEKTPOXMMUYECKOW 3alyuTbl, Npu
npoknagke OTKPbITbIM CNOCOBOM - W3OMAUMOHHBIMU - MOKPBITUSMU N SNEKTPOXMMUYECKON 3alLUMTON B
cooTBeTcTBMU C 5.4, 7.1.1 n 7.1.2. B kayecTBe (pyTnapoB pekomMeHAyeTCs UCMoNb3oBaTh TPYObl C BHYTPEHHUM
3aWmnTHBIM nokpbiTeM. Mpu 3awmTte Tpybbl M yTnApa CpeacTBamm 3MEKTPOXMMUYECKOW 3aluTbl TPYOy U1
hyTNSApP COEQNHSIOT Yepes perynnpyemyro nepembldky.

7.5 Ecnn obecneyeHne 3alwmTHbIX noTteHumanos no 7.1.1 n 7.1.2 Ha gewncteytowmx Tpybonposoaax,
TpaHCnopTUpyoWNX cpeabl TemnepaTypord He Bbiwe 20°C wn  gnuTenbHoe BpemMsi HaxoAMBLUMXCH B
3KCnfyaTaumm B KOPPO3MOHHO-ONACHBIX YCIOBUSAX, 3KOHOMMWYECKM HeuenecoobpasHo, MO COrnacoBaHUK €
MPOEKTHOM W 3JKCNyaTauMOHHOW OpraHu3auusMuM 1 npu HeobxoaMMOCTW C TeppuTopuanbHbIMKW OpraHamu
locropTexHag3opa QJonyckaeTcd MPUMEHATb B KayeCcTBE MMWHMMAnbHOrO MNOMASAPU3aUMOHHOMO  3alUTHOrO
noteHuvana TpybonpoBoga ero 3HadeHne Ha 100 mB oTpuuaTtenbHee cTauMOHapHOro mMoTeHuuana.
CraumoHapHbIn noTeHunan TpybonpoeBoda onpedenstoT NO  AaTyvky noTeHumana (BcrioMoraTeribHOMYy
3MeKkTpoay) B COOTBETCTBMM C NPUIOXKeHneM Y.

MpumeyaHue - HeobxoaMMO, YTOOLI MUHMMAMbHBIN 3aLLMTHBIN NONSPU3ALMOHHBIN NnoTeHuman E'_muH.
ObIn He MeHee oTpuuaTensHbIM Yem MuHyc 0,65 B.

7.6 KaTogHyto nonsipusaumio Nog3eMHbIX MeTanIMYeckMx COOPYXEHUIN OCYLLECTBMSIOT Tak, YTOObl OHa
He BNuUsina Ha cocegHue Noa3eMHble MeTanNIMYECKNE COOPYXKEHMSI.

Ecnu npu ocywecTBneHMn KaTOgHOW nonsipuM3aumyM BO3HWKAET BpPeAHOE BIUSHME Ha cocefHue
MeTannnM4eckme CoopyKeHusl, He0OBXOAMMO NMPUHATL MePbI MO YCTPAHEHWUIO UMW NMPOBECTU COBMECTHYHO 3aLUuUTy
3TUX COOPY>KEHUN.

MpumeyaHue - BpeaHbiM BIMSHUMEM KaTOAHOMW NOMsipu3aLmm 3almuLaeMoro Coopy>XeHust Ha cocegHue
MeTanM4yeckne COOpPYXeHNUS CHUUTAIOT:

- YMEHbLLUEHNE No abCoNOTHOM BENNYMHE MUHUMANbHOIO UMK YBENMYEHEe Mo abCoNOTHOM BENUYMNHE
MaKCMMaribHOro  3aliMTHOrO MNOoTeHuMana Ha COoCedHVMX METannMYecKUX COOPYXKEHUAX, MMEHLLMX
3MNEKTPOXMMUYECKYIO 3aLLUNTY;

- MNOsIBIEHME OMAaCHOCTU KOPPO3UN Ha COCEAHUX MOA3EMHbIX MEeTanfMYeCKMX COOPYKEHUsIX, paHee He
TpeboBaBLUNX 3aLUUTLI OT HEE;

- cMmeLleHne bonee yem Ha 0,040 B B ntobyto CTOPOHY CTaUMOHAPHOro NoTeHumana Ha kabensix cBsau,
He VMEOLLMX KaTOAHON Nonsipusauum.

7.7 TpeboBaHUsA K ranbBaHU4Y€CKON 3aluTe

7.7.1 3awuTty ranbBaHM4YECKUMU aHogamu (NPOTEKTOpaMu) MPUMEHSIOT B TpyHTax C yAernbHbIM
conpoTueneHnem He 6onee 50 Om x M:

- ONA OTAEeNbHbIX Y4acTKoB TPybonpoBoaoB HEDGONBLUOW MPOTAKEHHOCTU (HE UMEKLLUX INEKTPUYECKNX
KOHTaKTOB C Apyrmmmn COOpy)KeHI/IFlMVI) npn OTCYTCTBUM UK NpU Hann4nm onacHoCTn 6J'Iy)K,EI,aIOLIJ,VIX NOCTOAHHbIX
TOKOB, €CNU BbI3bIBAEMOE MU CpeaHee CMeLLLeHME NoTeHUMana oT ctaumMoHapHoro He npesbiwaet nntoc 0,3 B;

- ANd yyacTkoB TpyOOMpOBOAOB, 3NEKTPUYECKM OTCEYEHHbIX OT Ooblen ceTn M3oNUPYLWUMK
COeANHEHUAMM;

- NPV OTHOCUTENbHO MarnbIX pacyeTHbIX 3aLUUTHBIX TOKax (MeHee unm pasHbIX 1 A);

- KaK JOMOSTHUTENbHOE CpeacTBO, Koraa AeNCTBYOLME KaTodHble CTaHUMU He obecneuynBaloT 3awuty
OTAENbHbIX y4acTKOB TpybonpoBoaos.;

- ANS 3alMTbl OT BPEOHOIro BNUSIHUS NEPEMEHHOIO TOKa;

7.7.2 TlanbBaHW4YecKylo 3awWwuTy TpyOONpoOBOAOB TEMSIOBbIX CETEW U ropsivYero BoJOCHAGXeHUs
MPUMMEHSAIOT TONbKO MPU UX NPOKNagke B KaHanax C pasMeLleHWEeM ranbBaHW4YecKnX aHoO4OB B KaHame wunm
HenocpeacTBEHHO Ha MOBEPXHOCTU TpybonpoBoaos.
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7.8 TpebGoBaHuMA K ApEeHaXHOW 3aluuTe

7.8.1 [peHaxHylo 3awuTy MPUMEHSAIT MNpU  MUHUMAlbHbIX  3HAYEHUSX [APEHaXHOro TokKa,
obecneunBatowmx BbinonHeHve Tpebosanun 7.2.1. Ecnn npumeHeHuMe NOMNSPU30OBaHHLIX ApPEeHaxen
Hea(pEeKTUBHO WMNM HeonpaBAaHHO MO TEXHWKO-3KOHOMUYECKMM MoKasaTensm, TO WCMOSb3YT KaToOHYH
3alUnTy, 3aLMTY YCUNEHHBIMU OPEHaXXaMun UM KAaTOAHYHO 3alMTy COBMECTHO C OPEHaXKHOWN.

7.8.2 MNopaknioyeHne gpeHaxHbIX YCTPOWCTB K PernbCoBbIM MyTAM - B COOTBETCTBUM C TpeboBaHUsIMU
HAO.

He ponyckaeTcs HenocpeaCcTBEHHO MPUCOEAUHSITb YCTAHOBKM APEHAXHOW 3alUMTbl K OTpULaTENbHbIM
LIMHaM M Kk cOopKke oTpuuaTenbHbIX NIMHUA TATOBbIX MOACTAHLMIA TpaMBasi.

7.9 Onsa noebiweHnss 3dEKTUBHOCTU 3NEKTPOXMMUYECKON 3aLlMTbl HEOOXOAMMO npegycmaTpuBaTb
3NEKTPOM30NMpYOLME BCTABKM I coeanHeHns (doriaHubl, MydThl 1 T.M.) B cooTBeTCcTBMM € HL.

7.10 Ecnn B 30He OencTBuA Bbillellen U3 CTpost YCTaHOBKM ANEKTPOXUMUYECKON 3aLUNThl 3aLLUUTHbBIN
noteHuman Tpybonposoga obecneyvBaeTcs COCEAHMMMU YCTAHOBKaMU 3alUMTbl (MepekpbiBaHWEe 30H 3alluTbl),
TO CPOK YCTpaHeHUs HEUCNPaBHOCTM OMNpeaenseTcs pyKoBoACTBOM 3KCMyaTaLuMOHHOW OpraHmM3aunm.

7.11 Ons KoHTpons 3¢peKTUBHOCTM SNEKTPOXMMNYECKON 3aLLUTbl COOPYXEHUS U3MEPSIOT NOTEeHUMarnbI
Ha 3aluLLaeMOM COOpPYXEHUM B KOHTPONbHO-U3MEPUTENbHbLIX MyHKTaX, Ha BBOAAX B 34aHWe W ApYyrux
3NeMeHTax COOPYXEHUS, OOCTYMHbIX ANd MNpoBeAeHUs U3MEPEHUs, a Takke B CMOTPOBbLIX YCTPOWUCTBaXx
KabernbHOWM KaHanusawmmn cesau.

7.12 KOHTPONbHO-M3MepUTESbHbIE MYHKTbI YCTAaHABMUBAIOT C MHTepBaniom He 6onee 200 m B npegenax
nocenexus n He 6onee 500 M - BHE NpedenoB NOCENEHUS:

- B NYHKTaX NOAKIYEHNsa ApeHaxHoro kabens k Tpybonposoay;

- Ha KOHLax 3agaHHbIX 30H 3alu1Thl;

- B MecTax MakcumarnbHoro conmkeHns TpybonpoBoga ¢ aHOAHbIM 3a3eMNuTeneMm;

- B MeCTax nepeceyveHus ¢ penbcamm aNeKTpruouumpoBaHHOro TpaHCcnopTa;

- y O4HOro KoHua yTnapoB AnuHomn He 6onee 20 M 1 y 06omx KOHLOB pyTnspoB AnvHon 6onee 20 M.

7.13 KoHTponb paboTbl YCTaHOBOK 3NEKTPOXUMMUYECKOW 3alimuTbl B IKCMMyaTaLUOHHBLIX YCIOBUSX
3aKnioyaeTcs B NepMoanyeckom TEXHUYECKOM OCMOTPE YCTaHOBOK U NpoBepke 3¢peKTUBHOCTU MX paboThbl.
[Mpn 3HaAYUTENbHLIX U3MEHEHUSIX, CBA3AHHbLIX C pPa3BUTMEM CETU MOA3EMHbLIX MeTanfM4ecKkux COOPYXKEHUN n
WCTOYHUKOB OnyXXaaoLmx TOKOB, NMPOBOASIT JOMNONHUTENbHbLIA KOHTPOTb.

8 Tpe6oBaHMA OrpaHMYeHUSA TOKOB YTEUYKM Ha UCTOYHMKAX GryXKaaroLWmx TOKOB

8.1 dnekTpudnLMpoBaHHbLIA PeNbCOBbLIA TPAHCNOPT NOCTOAHHOIO TOKA

8.1.1 KoHTakTHyl0 CceTb 3nekTpUPULMPOBAHHOIO  PENbCOBOr0  TpaHCcnopTa  COeauHST
NonoOXnTenbHOW (MACOBOW) LUMHOW, @ penbcoBble MyTU - C OTPULUATENbHON (MWUHYCOBOM) LUMHOW TSArOBO
noacTaHUun.

8.1.2 luTaHMe KOHTaKTHOM CeTM OT TAroBbIX MOACTAHUMIA NPeanoyvTUTENbHO ABYXCTOPOHHEE npwu
paBHOMEPHOM pacnpefeneHnmn TAroBbIX Harpy3oK Mexay HUMM.

8.1.3 Ha oTpuuaTtensHoM LUMHE TAroBOW NOACTaHLMM HE JOMNYCKaeTCs rnyxoe 3a3emMneHme.

MpumeyvaHue - [laHHoe TpeboBaHME He pacnpOCTpPaHsIETCA Ha BPEMEHHOE 3a3eMIIeHNe Mo YCrOoBUAM
anekTpobe3onacHoOCTM Mpu MpPoOBEAEHNN PEMOHTHbLIX paboT Ha NMOACTAHUUM M Ha 3a3eMIleHMEe LWMHbI Yepes
Lenn anekTpUYeckuX ApeHaxen.

c
n

8.1.4 OtpuuatenbHble nuTalLWMe FMHUM TATOBOW MNOACTAHUMU W30NMPYHOT OT 3eMin Ha BCEM
NPOTSHKEHUN OO MYHKTOB MPUCOEONHEHUS] OTpULATENbHbIX MVHUA K PENbCOBON CETU; YPOBEHb MU30NAUMMK - HE
meHee 0,5 MOM npwu ncnbitTatensHom HanpsxeHun 1000 B.

8.1.5 B nyHkTax npucoegnHeHus oTpuuaTernbHbiX NIMHWA K TArOBOW PErbCOBOW CETU NPUMEHSIOT
pa3beMHOe (He 4Yepes3 aneKkTpuyeckue annapatbl) INEeKTpPUYeckoe COeAMHEeHUEe OTpuuaTenbHOW MUHUM C
NPOBOAHMKaAMU, NOYLLIMMU HENOCPEACTBEHHO K PEfibCOBOM CETU.

8.1.6 lyHKTbI NpUcoeanHEeHUsT OTpULLaTENbHbIX NUHUA K TATOBOM PENbCOBOM CETM pacnonaratT, Kak
npaBuno, B HENOCPeACTBEHHOW ONM30CTN OT TArOBOW MOACTAHUMMW; NPU Pa3BETBIIEHHON TSrOBOW pPENbCOBON
CETU JOMYCKAETCHA COOPY>KEHNE HECKOSbKMX MYHKTOB, MMHUMAIBHO yAaneHHbIX OT TArOBOW NoACTaHUMK.

8.1.7 OT Bcex y4yacTKOB TAMOBOW pPENibCOBOW CETU MPUMEHSIOT 3MEKTPUYECKM HEMPEpPbIBHbINA, Kak
npaBumno, ABYXCTOPOHHWN OTBOA TSArOBbIX TOKOB K MyHKTAM MNPUCOEAMHEHUS OTpuuaTenbHbIX NMHUA K



(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

penbcoBOM CeTW THAroBbIX MOACTAHUMMA MNOCPEeACTBOM YCTAHOBKW CTbIKOBbIX PErbCOBbLIX COeAMHUTENEN,
MEXPEenbCOBbIX U MEXOYNYTHbLIX MEPeMbIYEK.

8.1.8 He ponyckaeTtcsa yBenuyeHue npoaoribHOr0 COMPOTUBIIEHUS PENbCOBON CeTU 3a cHeT COOpPHbIX
cTbikoB Gonee 4yem Ha 20%. ONEKTPOMPOBOAHOCTb CTbIKOB, MEXPESbCOBbLIX WM MeXOYMnyTHbIX Mepemblyek
obecneynBaoT KOHCTPYKTUBHBIMU PELLEHUSMM B COOTBETCTBUKN C TpeboBaHuamu HI.

8.1.9 lMpun BbIObOpe MecTa NOAKMIOYEHUS OTpUUATENbHbIX MNUTAIOWUX TMHUA, MEXPEernbCoBbIX WU
MEeXOYNyTHbIX Nepembldek K TAroBOW penbCcoBOM CEeTU YyynuTbiBaloT B cooTBeTcTBuM ¢ HJI TpeboBaHus
obecneyveHns HagexHOro pyHKLUMOHMPOBAHUSA CUCTEM aBTOMATUYECKOro pPerynnpoBaHns ABMXEHWeM Noe3nos,
NCMNOMb3YOLLMX PENbChI 4S9 MPOMYCKa CUrHarbHbIX TOKOB.

8.1.10 KoHCTpyKuMIo nyTen aneKkTpugrLUMpOBaHHOIO penibCoOBOr0 TpaHCMOpTa BbIMOMHAT Tak, YTOObI
obecneunTte NEpexofHoe COMPOTUBIIEHNE PENbCOB (COMPOTUBIIEHWE M30MSAUMM) MO OTHOLUEHMIO K 3eMre He
MeHee 3Ha4YeHun, NpmBeaeHHbIX B Tabnmue 10.

Tabnuua 10 - TpeboBaHus K U30NALMM PENBCOBOrO NYTW AN ANeKTPUAULMPOBAHHOIO TpaHcnopTa

Bun TpaHcnopTa [lepexonmHoe KoncTpykuma nyTtu
CONPOTUBJIEHME TPpaHCcIoopTa
pesibc - 3eMua*

(oDBe HUTU B
napaJjiuesb), OM X
KM, He MeHee
KeJle3HOOOPOXHEM MaI'MCTPallbHEIM 0,25 B coorBeTCTBMM C
HI

MeTpONnOJIMTEH & To xe
- B TOHHEJNHAX M BaKPBITEIX HAaBEMHBIX 1,5%**
ydacTkax, Ha ydacTKax, CMeXHHX C
MeTpoMocTaMmu (mo 200 ™ no obe
CTOPOHEHI)
- Ha BCcTakamax, MEeTPpOMOCTAax, B 3,0
30aHUM BJIEKTPOLeNo
— Ha OTKPBITBIX Ha3EeMHEIX JIMHUAX U 0,5
IIaPKOBEIX NYTAX BJEKTPONENO
TpaMBaM 0,02 "
Kes1e3HOOOPOXHBIM TP OMbBILIIEHHEIM He HoOpMuMpyeTCHa B cooreeTcTBMUM C

8§.1.11, 8.1.12,

8.1.13, 8.1.16
KapbepHr, TJlaBHEIE IIOCTOAHHO To xe B coorBeTCcTBUMM C
OelCcTRyK e IyTU 8.1.11, 8.1.12,

8.1.13, 8.1.16
* IIJIS TOHHEJIEM HOPMUPYEeTCsH IIepexXOIHOe COIPOTHUBRJIIeHMe "pesibC-TOHHeJIbHAad
obmenka".
** B HaYaJIbHBEIM TIEPMON BKCIJIyaTaluM MeTponosiuTeHa (He Oojiee 6 MeC CO IHSA
BBOIa B SKCIJyaTalMbo) HOONyCKaeTCHA CHIMKEHME [ePexXOIOHOTO CONPOTUBIIEHMS
peJibcoB B ToHHejsie mo 0,5 OM X KM.

8.1.11 [epeBsiHHble LUNanbI,

yknagblBaemble B MyTb,

nponnTbIBaKDT HEe3NekTponpoBoaHbIMU

aHTucenTukamu. XKenesobeToHHble LWNanbl UMK Xene3obeTOHHble OnOYHbIE OCHOBAHMS U30MUPYIOT OT
penbcoB. He gonyckaeTca MeTannuyeckas CBsi3b apMaTtypbl xenes3obeTtoHa HENOCPEACTBEHHO C penbcamu nnm

aetanamMmm peribCoBbIX CKpEI'IﬂeHVII7I.
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8.1.12 maBHbIE NYTU HA3EMHbIX JIMHUIA YKMaAblBaOT Ha WEeOEeHOYHOM, PaBMNHOM MM PaBHOLEHHOM
UM MO M30NSALUMOHHBIM CBOMCTBam bannacre.

8.1.13 Bce HeanekTpuduUMpoBaHHbIE MYTU B MECTE UX NMPUMbIKAHWUS K 9NEeKTPUDULMPOBAHHBIM NYTAM
OTAENAT U30NUPYHOLLMMUN CTbIKaMu, yCTaHaABNMBAEMbIMU B KaXXOyH PeNbCOBY HUTb.

8.1.14 3nekTpumumpoBaHHble NyTU OT HEINEKTPUPDULMPOBAHHBIX OTAENAIOT OBYMS U30NMPYHOLLMMU
CTblKaMW B K&XXO0W HUTWU B CNeSyoLUX cny4vasx:

- Ha noabe3gHbIX MyTAX TAroBbIX MOACTAHUMIA, MPOMBbILNEHHbIX O0ObEKTOB, HedTebas u cknagoB C
roptoYMMin 1 B3pbIBOOMACHLIMW BELLEeCTBaMU;

- Ha COeQUHUTENBHbIX JIMHUAX MEXAY PasHbIMU BUOAMU PENbCOBOrO TPAHCMNOPTa;

- Ha NPUMbIKAKOLMX CTPOSLLMXCS NTMHUSX ANEKTPUEDULNPOBAHHOIO PENbCOBOIO TpaHcnopTa.

CTblkM yCTaHaBMMBAKT Takum oOpas3om, YTOObl OHM He MepPeKpbIBanvMCb OAHOBPEMEHHO MOABMKHBIM
COCTaBOM, NoAaBaeMbIM Ha HE3ANEKTPUPULMPOBAHHBIE NMYTW.

8.1.15 KoHCTpyKUuio NyTn BbIMOSHAT TaK, 4TOObl 06ecneunBaTb HAOEXHbIA OTBOL, MOBEPXHOCTHBLIX U
rPYHTOBBIX BOA, OT OCHOBaHMSA NyTW; HE AOMYCKAeTCA HanMune NpsiMbiX TeYen Ha NyTb B TOHHENSX.

8.1.16 MeTannuyeckne KOHCTPYKLMU, TEXHOMOrMYECKU CBSA3aHHblE C THArOBOW PEenbCOBON CETbIO,
yCTaHaBMNMBalOT Ha KaMeHHble, GeTOHHble, XenesobeToHHble (yHOAMEHTbI C BXOAHLIM COMPOTUBIIEHUEM
3a3eMreHus 3Ha4YeHUs KOTOPOro He MeHee yCTaHoBMeHHbIX B HA.

KOHCTpyKLMKN 1 KOprnyca YCTAaHOBOK, COEAMHEHHbIE B LIENAX 3a3eMIIEHUSA C penbcamMu, He MoryT ObiTb
3a3eMreHbl NOBTOPHO.

8.1.17 [JonyckaeTcsa MUCMorb3oBaTb HE3ANEKTPUMULMPOBAHHbIE NYTU B Ka4yecTBe NPOBOAHMKA TArOBbIX,
OpeHaXKHbIX TOKOB 1 TOKOB OTOMJIEHNS Noe3noB npu cobntogennn Tpedosanunn 8.1.7, 8.1.10, 8.1.12.

8.1.18 [ns orpaHMyeHus yTEYKU TArOBbIX TOKOB C JlOKasbHbIX Y4acTKOB MyTW (TOHHenNb, Aeno,
CTaHUMOHHbIE MapKu) pekoMeHOyeTCcs NMPUMEHsSITb TeXHUYeckne cpeactea no HI, npensaTcTByOWwmne CTekaHuto
TAroBOro TOKa.

8.1.19 CwucrteMy nutaHus TArOBOW CETU METPOMONMTEHa OpPraHU30OBbIBAOT MNPEMMYLLECTBEHHO C
pasmeLLeHNEM TAroBbIX MOACTAHLUNI Y KXA0W CTaHLMM.

He ponyckaeTca NpOeKTUpOBaHUE MUTAHWUS TAMOBOWM CETU pasHbIX NUHWUA METPOMONMTEHa OT OAHOM
noactaHuun. Ha cylecTtBylOWNX TArOBbIX NOACTaHUMAX, NUTAOWMX ABe M Gonee NUHUM MEeTPOononuTeHa,
CEKLMOHUPYIOT He TOMbKO MOMNOXUTEmNbHbIE, HO W OTpuuaTenbHble WWHbI C YCTAHOBKOW CEKLUMOHHbLIX
KOMMYTaLMOHHbIX annapaToB.

[ns KOHTpons MoTeHLManoB penibCoOBOM CETUM MEeTpononuteHa o00pyAylT CUCTEMY KOHTPOSbHO-
N3MepUTENbHbIX MYHKTOB B cOOTBETCTBMU ¢ H.

8.1.20 lMpn Hannuuu B TpamBaWHOW TArOBOW PENbCOBOW CETU HECKOMbKUX MYHKTOB NpUcoefuHeHus
oTpyuaTeNnbHbIX NUTAKLWWX MVHWA AN OOHOW  TArOBOM  MOACTaHUMM  MPUMEHSAIOT  cTaTtudeckue
BONbTOAOOABOYHbIE YCTPOWCTBA WM [06ABOYHbIE COMPOTMBIEHVUS [ONA  ypaBHMBAHMSA MOTEHLManos
oTcacbiBalOLWMX MYyHKTOB, Pa3HOCTb KOTOPbIX B MNEpVMOA WHTEHCUMBHOIO rpadmka OBWKEHWS He [OMmKHa
npesbiwatsb 0,5 B npu BonbTogobaso4HbIxX yeTponcteax 1 1,0 B - npu peoctatax. [Ins KOHTponsa noTeHumnanos
npegycMaTpyBaloT CUCTEMY KOHTPOSIbHbLIX NPOBOAOB.

He ponyckaeTcst ucnonb3oBaTb OTpuUaTENbHbIE NIMHUM U NYyTU TpaMBas B Ka4eCTBE NPOBOAHMKA TOKa
TponnenbycHbIX Harpy3ok.

8.1.21 TpamBaliHble penbcoBble MyTU 0O0PYAYIOT 3MEKTPUHECKUMWN COELUHUTENSAMU B COOTBETCTBUN C

HA.

8.1.22 TyHKTbl NPUCOEAMHEHNS OTPULIATENBHBLIX MUTAKOLWNX NMHUA K TPaMBaNHLIM penbcam BblOvpatoT
Ha ocHoBaHuu pacyeTa rno HL,.

8.1.23 Kabenu, wucnonb3yemble ANA NpPOKNagku oTpuuaTenbHbIX JUMHWIA TpamBasi, obopyaytoT
KOHTPOMbHBIMM LUMHAMW ONS M3MEPEHUs MOTEHLMANoB MyHKTOB NMPUCOEAMHEHWs oTpuuaTenbHbiX kabenen k
penbcam.

8.1.24 [Ins KOHTpONA pasHOCTM MNOTEHUManoB Mexdy MyHKTaMu MpucoeauHEeHUs oTpuuaTenbHbIX
kabenen TpamBasd CMexXHble napannensHo paboTawolwme noacTaHuMn obopyaytoT CUCTEMOW KOHTPOSbHbIX
NpoOBOAOB.

8.1.25 B nyHKTax npUCOEeAMHEHUS OTpuuaTenbHbIX MWHUA TpamBas MNPUMEHSIOT pa3beMHoe
AneKkTpuyeckoe CcoeAvHeHue OTpuuaTenbHbiX JIUHUA C MNPOBOLAHMKAMW, MWAOYLLUMMWU HEMNoCPeaCTBEHHO K
penbcoBbiM HUTSIM. COMPOTUBNEHNE KOHTaKTa B MeCTe NPUCOeOUHEHNS KaXaoro U3 ykasaHHbIX NPOBOAHMKOB K
penbCoBOM HUTU He AOIMKHO npeBbiwatb 0,0015 Om.

8.2 dneKTpndMLUMPOBaHHbIN PENbCOBbLIN TPAHCNOPT NEPEMEHHOro TOKa NPOMbILLJIEHHON YacTOThbl

8.2.1 Ha nuHusX penbcoBOro TpaHCMOpTa, SMNEKTPUMULUPOBAHHBIX MO CUCTEME MEPEMEHHOrNO TOKa,
crneumanbHble Mepbl MO OrPaHWYEHVIO YTEYKM THrOBbIX TOKOB Ha PenbCoBbIX MYTAX W YCTPOWCTBax
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3MEKTPOCHABXeHMsT B YaCTy 3aLmUTbl OT SFIEKTPOKOPPO3MKN HE NpedycMaTpuBaroT.
8.3 JluHnn nepepgaum aHeprum NOCTOSIHHOroO TOKa cucTemMbl "npoBoa-zemna”

8.3.1 lNpwn npoekTnpoBaHUN paboumx 3a3eMNIeHUn NIMHUI Nepeaay 3HepPrum NOCTOSIHHOTO TOKa CUCTEMBbI
"nposoa-3emna" npegycMaTpuBaloT MepOnpUATUS, MUCKMYalolmMe KX OfacHOoe BIUsSHME Ha noA3eMHble
COOPYXEHUS.

8.4 MpowmbllwneHHble NpeanpUATUs, NOTPEONAIOLWME NOCTOSAHHbLIN INIeKTPUYECKUIA TOK B
TEeXHOJIOrM4YecKnX npoueccax

8.4.1 NcTouHMKkn GniykgatoLmx TOKOB MPOMBILLIIEHHBIX OOBEKTOB (LUMHOMPOBOALI MOCTOSIHHOIO TOKa,
ANeKTponu3epbl, MeTannuyeckme TpybonpoBodbl, MNPUCOEAMHEHHbIE K JNEKTPonmM3epam) 3SNeKTPUYECKM
N30MMPYIOT OT CTPOUTENBHBIX KOHCTPYKLNNA.

8.4.2 B kayecTBe U30NATOPOB MCNONb3YOT GasanbT, hapdop, Avabas, cTekno, nnactMacchl 1 apyrue
MaTepuans! ¢ yaenbHbIM 06beMHbIM conpoTuBreHnem He meHee 10(12) OM x M.

He ponyckaeTcs npyvMeHsiTb nopucTble mMartepuvansl, obnagatolme CnocoOHOCTbIO BNMTbIBATL BRary
(6eToH, HernasypoBaHHbIi dapdop, Kepamuka) 6e3 cneumanbHoM 06paboTKM BOLOOTTANKUBAOLMMU W
3NEKTPOU3ONUPYIOLLMMN COCTaBaMMU.

8.4.3 [na orpaHuM4eHnss TOka YTEYKM MpeaycMaTpuBalOT CEKLUMOHUPOBAHME C  MOMOLLbIO
3MEKTPOM3ONTUPYIOLLMX LLIBOB XENe300€TOHHbLIX NEPEKPbITUI, Xene3obeTOHHbIX MoLWaaoK Ansd obcnyxnBaHms
3MEKTPONN3EPOB B MOA3EMHbIX KENe300eTOHHbIX KOHCTPYKUMsSX. [MepekpbiTve, Ha KOTOPOM YyCTaHaBnvMBakT
3NEKTPONMN3epbl, OTAENSAIOT 3MEKTPOM3ONALUMOHHBIM LUBOM OT MPUMbIKAOLWMNX K HEMY Xene3006eTOHHbIX CTEH,
KOJIOHH, NepeKpbITUN OPYrnX OTAENEHUN.

8.4.4 DOnekTpoM30NAUMOHHbIE LIBblI BbLIMOMHAT B BuWAEe BO3AYLUHbIX 3a30POB M3 MaCTMYHbLIX WU
PYNOHHBLIX MaTepuarnoB C yaernbHbIM arnekTpuyeckum conpotmeneHmem 10(12) Om x m.

8.4.5 B orgeneHusax anekTponusa BOOHbIX PacTBOPOB Afsi OrpaHWYeHUst TOKOB YTEYKU NPUMEHSIOT
nonuMmepbeToH Ans KOHCTPYKUMIW, MNPUMBIKAKOLIMX K 3MeKTpoHecywemy obopyaosaHutio (onopbl, 6anku,
dyHOaMeHTbI MO, 3MNeKTPONM3epbl, ONOPHbIe CTONObLI NOA LMHONPOBOALI, OMOPHbIE 6ankv 1 dyHAaMeHTbl noa
obopyaoBaHue, CoeUHEHHOE C ANIeKTPoNn3epamu).

8.4.6 TpybonpoBoabl, TPAHCMNOPTUPYIOLLME SMEKTPONUT M MPOAYKTbl INEKTPONN3a, BbIMOMHAT U3
HEaNeKTPONPOBOAHbIX MaTtepuanos (aonuT, CTEKMNO, NONNITUMEH U OP.) C LENb OrpaHUYEHNs TOKOB YTEYKN C
HUX.

8.4.7 [na npenoTBpalleHNss oOTekaHust OnyXgawwmx TOKOB C  apMaTypbl >Kene300eTOHHbIX
hyHOAMEHTOB OTAENEHWI SMEKTPOnM3a NpegyCcMaTpuBaloT 3NeKTPON30nAaLmio yHOAMEHTOB B COOTBETCTBUM C

HAO.

8.5 KOHTpO.ﬂb 3a BbiNOJIHEHUEeM MepoanﬂTMﬁ no OorpaHN4YeHUr0 TOKOB YyTe4KHn 3neKTpVI(*)VILlMpOBaHHOFO
penbCoOBOro TpaHcnopTa

8.5.1 JkcnnyaTauMOHHbIA KOHTPOMb 3@ BbIMNOSHEHWEM TPeOOBaHMI MO OrpaHNYEHUIO TOKOB YTEYKU C
penbcoBO CeTW NpOBOAAT NogpasdeneHus (CryxObl) TpaHcnopTa KOHKpeTHoro Bupa. [lepedeHb
KOHTPONMpyeMbIX NapamMeTpoB, CPOKU 1 METOAbBI MX BbINOMIHEHUSA ONpPeAeneHbl B COOTBETCTBYOWMX HL.

8.5.2 BbInonHeHve TpebOBaHUM MO OrpaHWYEHUIO TOKOB YTEYKUM MpU CTPOMTENBbCTBE JMHWUW
3NEKTPUEMOULNPOBAHHOIO PENLCOBOIO TPaHCMOpPTa KOHTPOMNMPYET CTPOWUTENbHas OpraHu3aumsi COBMECTHO C
opraHamu, 3KCMfyaTUpPYHLMMK CTanbHble NoA3eMHble KOMMYHMKaumMu. PesynbTaTbl KOHTPOMNS MpeabsBnsioT
npv NpYeMkKe NMHUN B 3KCNIyaTauuio.

8.5.3 CooTBeTcTBME NOAKMOYEHUS CPEACTB aKTUBHOW 3alnTbl (MOMASPU30BAHHBLIX W YCUMEHHbIX
OpeHaxen) K penbCcoBOM CeTU WCTOYHUKa Onyxgawolwmx TOKOB TpeboBaHWsAM HacToswero craHgapTa
NpoBEPSIOT NPeACTAaBUTENM PENBCOBOIO TPAHCNOPTa U 3aUHTEPECOBAHHON OpraHn3auuy npy NepBoM OMbITHOM
BKIMOYEHUN 3aLUThbl, @ B JaNbHENLLEM - OpraHM3aLms, B Be4eHUN KOTOPON OHa HaxoamuTcs.

8.5.4 CsegeHuss 00 W3MEHEHWM PEXUMOB pPaboTbl COOPYXXEHWUN, SABMSIOLMXCA WUCTOYHMKaAMM
OnyxgalLwmx TOKOB M CMOCOOHbLIX MPUBECTU K YBENMYEHUIO OMACHOCTU KOPPO3MM MOA3EMHBLIX COOPYXKEHUMN,
HaxoOsLMXCA B 30HE [OEeNcTBus Onyxgawwmx TOKOB 3TMX WCTOYHMKOB, COOOLWIAT B OpraHusauuu,
OCYLLECTBMSAIOWMNE KOOPOUHALMIO U KOHTPOSib NMPOTMBOKOPPO3NOHHOWM 3alUWTbl MOA3EMHBIX COOPYXEHWN, He
nosgHee Yem 3a OOUH MecsL, 40 Nepexofa Ha HOBbIN pexxum paboTbl.
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9 TpeGoBaHMsA NpyY BbINOSIHEHMM PabOT NO NPOTUBOKOPPO3UOHHOM 3awuTe

9.1 Bce paboTbl NO 3almUTE COOPY>KEHWUIA OT KOPPO3MU BLIMOMHSAOT B COOTBETCTBUU C OENCTBYHOLLNMHA
npaBunamy 00CNy>XMBaHWUSI KOHKPETHbIX BUAOB 3aLLMLLAEMbIX COOPY>XEHWIN, YTBEPXKAEHHBIX B YCTAHOBIIEHHOM
nopsigke.

9.2 K BbINOMHEHMIO paboT Mo 3aLuTe COOPYXKEHMI OT KOPPO3nM AoMnycKaloTcs nuua He moroxe 18 ner,
npoweglmne MeaMUmMHCKoe OCBMAETENbCTBOBaHME, 00yveHue un nHetpyktax no FOCT 12.0.004. Mpwu gonycke K
paboTte kaxgoro paboyero MHCTPYKTUPYIOT Ha paboyem MecTe C COOTBETCTBYHOLLEN 3anUCbi0 B XXypHane no
NpOBEAEHMNIO NHCTPYKTaxa.

9.3 Pabotbl No 3awmTe OT KOpPpPO3MM BbINOMAHAKT C YyyeToMm TpebosaHun [OCT 12.3.016,
FOCT 12.3.008, NOCT 12.3.005, TOCT 12.2.004.

9.4 Tpun anekTpoxuMmMYeckon 3awmute TpyOONpoBOAOB TEMNMOBbLIX CETEN C pPacrnofoXeHWeM aHOOHbIX
3a3eMNeHMn HEMoCpeACTBEHHO B KaHanax HanpshkeHue MOCTOSHHOrO TOKa Ha BblXo4e CTaHuMM KaTogHOMW
3awWmThl (NpeobpasoBaTtens, BbINPAMUTENS) orpaHmymBatoT 12 B.

9.5 Ha yvacTtkax TpybOOMNpoBOAOB TEMMOBbIX CETEN, K KOTOpPbIM MOAKMYEHA CTaHUWUS KaTOL4HOW
3aLLUMTbI, @ aHOAHbIE 3a3EeMJIEHNS YCTAHOBIEHbI HEMOCPEACTBEHHO B KaHarnax, Mo KpbILUKAMU JTHOKOB TEMIOBbIX
Kamep ycTaHaBnMBaloT yKasaTenu ¢ Hagnucelo "BHumaHue! B kaHanax gencrsyeT kaTogHas 3awmra”.

9.6 Tlpu BbINONMHEHUM paboT MO 3alMTe COOPYXEHWA OT KOoppo3un paboTawwwmii nepcoHan
obecneunBaloT Cneuoaexaon u cpegctBamy MHAOMBMAYANbHOW 3allWTbl B COOTBETCTBUM C TpeboBaHusMU
OEVCTBYIOLLMX HOPM.

9.7 MMpu npoBedeHun paboT npegycMmaTpmBaloT npedynpeavTenbHble 3HAKM B COOTBETCTBUMM C
FOCT 12.4.026, ypoBeHb wyma - B cootBeTcTBUM ¢ FTOCT 12.1.003, cogepkaHue BpeaHbIX BELLECTB B BO3AyXe
pabouyei 30HbI - He 6onee NpeaenbHO A0NYCTUMbIX KOHLEHTpaumii, yctaHoBneHHbix FTOCT 12.1.005.

9.8 Tpu npoBedeHWM Ha COOPYXKEHUSAX paboT, CBA3AHHbLIX C 3NEKTPUYECKUMU U3MEPEHUSMMU,
MOHTaXXOM, PEMOHTOM M HaNagKon 3MeKTPO3alLMTHbLIX YCTAHOBOK, COGMnoAaloT npaBuna, ycraHoBMNeHHble [2],

[31.

9.9 PaboTbl B npegenax Npoesxen 4actu ynuu, U OOpor Ans aBTOTPaHCNopTa, Ha PenbCoBbIX MyTSX
TpamBasi U XenesHbIX JOPOr, UCTOYHMKaX 3MEKTPONUTaHUS YCTaHOBOK 3NEKTPO3aLuuThbl BbiNonHseT bpuraga B
COCTaBe He MeHee OBYX YernoBeK, a Npu npoBedeHny paboT B Konoguax, TYHHENAX unm rinyboknx TpaHwesx
(rnybuHon 6onee 2 m) - Gpuraga B COCTaBe HE MEHEE TPEX YESTOBEK.

9.10 He paspewaetca npoBoauTb paboTbl B KOMOAUAX C HanMMyMeM rasa [0 YCTpPaHEeHMsI MPUYUH
3ara3oBaHHOCTW.

9.11 Ona cnycka B KONoOAUbl, HE UMelLlme ckob, KOTNOBaHbl M NIOKA UCNONb3YIOT MeTannmyeckne
NEeCTHULBI AOCTAaTOYHOW OJINHBLI C MPUCNOCOBNEHMAMI OIS 3aKPENNeHUs y Kpas KornoAua, KoTrnoBaHa, foka, He
JaloLne UCKPEHMS NMpU yaape UM TPeEHUN O TBepAble NpeameThl.

9.12 N3mepeHUst B KOHTPOIbHBLIX MyHKTaX, PacrnofioKEHHbIX Ha NPOE3Xen yacTu JOopor, Ha penbcax
TpamBasi UNN 3MEKTPUAULIMPOBAHHON XeNe3HOW 4opory, NPOBOAAT ABa YENOBeKa, OOMH U3 KOTOPbIX CrieauT 3a
paboTon n BegeT HabnogeHne 3a ABWXKEHMEM TpaHcnopTa.

9.13 Bce paboTbl Ha TArOBbIX MOACTAHUMSAX U MYyHKTAX NPUCOEAMHEHUS OTpULATENbHbIX MUTAOLLMX
NVHWIA 3NEeKTpoTpaHcnopTa NPOBOAST B NPUCYTCTBMU NepcoHana nogcraHumm.

9.14 Tpn NPUMEHEHNN SNEKTPUPUNLIMPOBAHHOIO MHCTPYMEHTa HEOOXOAMMO NMPOBOANTL paboTy TOMBKO
B AMINEKTPUYECKMX NepyaTkax Npu 3a3eMreHHbIX KOPMycax 3NeKTPONHCTPYMEHTOB.

9.15 Ha Becb nepvog paboTbl ONbITHOM CTaHLMU KAaTOAHON 3aluUThl Y KOHTypa aHOOHOrO 3a3eMieHus
HaxoOMTCA [OEXYPHbIA, He [OOoMycKalolMiA MOCTOPOHHMX UL K aHOLHOMY 3a3eMIEHMI0, U YCTaHOBMEHbI
npepynpegutensHble 3Haku no NOCT 12.4.026.

9.16 MeTannuuyeckne Kopryca 9MeKTPOYyCTaHOBOK, He Haxogslmecs nof HanpsbkeHuem, obopyayloT
3alUUTHBIM 3a3eMMEHNEM.

* B Poccuiickon ®epepaummn gencteyet TOCT P 12.4.026-2001 "Cuctema ctaHgapToB 6e30nacHOCTH
Tpyga. LiBeta curHambHble, 3HakMm 06e30MacHOCTM W pasMeTKa curHanbHad. HasHadeHne w npaBuna
npumeHeHnsi. ObLme TexHu4eckne TpeboBaHMsS U XxapakTepucTuki. Metoabl UcnbiTaHnn".

** B Poccunckon ®epepauunn gencteyet FTOCT P 52029-2003 "Boga. EanHnua xectkoctn'.

*** B Poccuinnckon depepaumm pencteyetr [OCT P 51164-98 "TpybonpoBoabl CTanbHble
mMaructpansHble. Obwue TpeboBaHms K 3aLUmUTe OT Koppo3un".

MpunoxeHue A
(cnpaBo4Hoe)
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Onpe.qeneHMe yAeJIbHOIro 3IJIeKTPU4YeCKOro cConpoTuBrieHna rpyHTa

A1 Onpep,eneHme yOENbHOro 3J1eKTpnu4eckoro (Kax(yu.l,erom) ConpoTuBIieHNA TpPpyHTa B MNOJieBbIX
yCnoBuax

A.1.1 CpencTtBa KOHTPONS M BCOMOraTesibHble YCTPOWCTBa

lMoneBble anekTpopasBefoYHble Mpubopbl, Hanpumep Tuna AC-72. [JonyckaeTcs NpUMEHATb Apyrue
npunbopbl.

OneKTpoabl B BUAE CTalnbHbIX CTepxHen anmHon ot 250 go 350 mm n gnametpom ot 15 go 20 mm.

A.1.2 MpoBeaeHue namepeHni

YaeneHoe anekTpu4eckoe ConpoTUBMNEHME rPyHTa U3MEPSAIOT HEMOCPEACTBEHHO HA Tpacce NOA3EMHOro
TpybonpoBoaa 6e3 otbopa npob rpyHTa NO YETbIPEXIANEKTPOAHOM cxeme (pucyHok A.1).

1 — anekTpog, 2 — npubop ¢ knemmamu: 1 — cunsi Toka; E —
HaNpXEHUA; @ — PacCTOAHWE MeXAY dNexTpogamu (cMm. op-
mMyny (A.1)

PucyHok A.1 — Cxema onpegeneHua yaensHoOro conpo-
TUBNEHUA rpyHTa

"Puc. A.1. Cxema onpegeneHus yaenbHOro ConpoTUBNEHUS rpyHTa"

OnekTpoabl pasmeLLaT Ha MOBEPXHOCTU 3eMNN Ha OOHOW MPSMON NWHWMM, COBMaJarollerl C OCbto
Tpacchl 4N NPOEKTUPYEMOro COOPYXXEHUS, a A1 COOPYXXEHUS, YIIOXKEHHOrO B 3€MITH0, - HA JINHWM, MPOXOASALLEN
nepneHavKynsapHO MIn napanmnenbHO Ha paccTostHUM B npegenax ot 2 4o 4 M oT ocu coopyxeHus. VamepeHus
BbINOSNHAT ¢ MHTepBanom ot 100 go 200 m B nepuog, Koraa Ha rnybvHe 3anoXeHust COOPYXEHUsI OTCYTCTBYET
npomep3aHue rpyHTa.

mybuHa 3abuBaHMA SMNEeKTPOAOB B [IPYHT JormkHa ObiTb He ©Gonee 1/20 paccTosHua mexagy
anekTpoaamu.

A.1.3 ObpaboTka pe3ynbTaToB N3MEPEHNS

YaensHoe anekTpu4eckoe conpoTusneHue rpyHta po, OM X M, BbIYUCASAIOT N0 popmyne

po = 2 nu R a, (A.1)
T,
rne R - DBJIEKTPUYECKOEe COIPOTURJIEHME TPYHTAa, K3MepeHHOe npudopom, OM;
T,
a — paccTodHMEe MexIy »3JIeKTpolaMM, paBHOe IJiyOMHe (IOJjia kabejiell CBA3U

- IOBOMHOM TIJIyOMHE) IMPOKJIAIKM INOI3EMHOT'O COOPYXEHMS, M.

A.1.4 OchbopmneHne pe3ynbTaToB N3MepPEHNs
PesynbTaTbl UISMEPEHUN M pac4yeToB 3aHOCAT B MPOTOKOM No hopme A.1
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dopma A.1

MpoTokon
onpeneneHUs yaenbHOro 35IeKTPUYECKOro ConpoTUBIIEHUsI FPYHTa B TPACCOBbIX YCIOBUAX

[IpubopoMm Tuma , HDaTa IIOBEPKU
3aBOIOCKOM HOMEP

JaTa mM3MepeHUd

I[loronHElEe yCJIOBUA

Anpec Homep PaccTosgHue |[JsMepeHHOEe YoesbHOEe Kopposmou-
OyHKTa OyHKTa MeXIy BIIEKTPUUEC— | BJIeKTpUudec— Had
U3MEePEeHUI U3MEPEHUA |BIJIEeKTPOOaMU KOe KOe arpeccus-—
IO CcxeMe a, M CONPOTUBJIIE— [ CONPOTUBIIE— HOCTb

HMYe TPpYyHTa |HMe I'pyHTa TpyHTa

R r.o, Om |[po, OM x M

1 2 3 4 5 6

V3MepeHMe MNpoBeJl
[lpoBepky NOpPOBEJI

A.2 OnpegeneHve yaenbHOro anekTpMyYeckoro ConpoTMBIEHNS FPyHTa B TabopaTopHbIX YCHOBUSIX

A.2.1 Ot6op npob

[na onpepeneHus yaenbHOro 3anekTpUYeckoro COMpPOTUBIEHUST TPyHTa oTbuparoT nNpobbl rpyHTOB B
wypdax, CKBaXuMHax W TpaHLWEsiX W3 CIoeB, PacnOfOXeHHbIX Ha rnybvHe npoKNnagkM COOpPYXEHUs, C
nHtepeanamm ot 50 go 200 m Ha pacctosHum ot 0,5 go 0,7 M oT 6okoBOW CTEHKM TpyObl. [na npobbl 6epyT oT
1,5 0O 2 Kr rpyHTa, yaanawT TBepable BKIOYeHUs pa3mepom 6onee 3 mm. OToGpaHHyto Npoby nomeLyaroT B
NMONMM3TUIEHOBbLIV MakeT U CHaGXaloT MacnopToM, B KOTOPOM yKa3biBalOT HOMepa obbekTa U npobbl, MECTO U
rnybuHy otbopa npobsl.

Ecnn ypoBeHb rpyHTOBbIX BOA Bbiwe MybuHbl oTbopa Npob, OoTOMpaloT TrPyHTOBLIA 3NEKTPONUT
ob6bemom o1 200 go 300 cmM3 1 nomeLlalT B repMEeTMYECKN 3aKpbIBaOLLYIOCS EMKOCTb, KOTOPYH MapKMUpYT U
CcHabXatoT nacrnopTom.

A.2.2 CpepctBa KOHTPOSSt U BCMIOMOraTesbHble YCTPONCTBA

MICTOYHMK NOCTOSIHHOMO NN HU3KOYaCTOTHOIO NEPEMEHHOro Toka nboro Tmna.

MunnuamnepmeTp nobOro TMna Knacca TOMHOCTU He Huxe 1,5 ¢ ananasoHamu 200 nnm 500 MA.

BonbTmeTp ntoboro Tvna ¢ BHyTPEHHUM conpoTuaneHmemM He meHee 1 MOm.

JonyckaeTcsa ncnonb3oBaTh crneyunanbHble Npubopsl.

Avenika npsaMoyroneHon opMbl BHYTPeHHUMKU padmepamu a = 100 mm; b = 45 mm; h = 45 mm (cm.
pucyHok A.2) n3 guanekTpuyeckoro martepuana (ctekno, dapdop, nnacrmacca) unuM ctanu ¢ BHYTPEHHeW
byTEPOBKON N30MALMOHHBIM MaTepunanom.

Onektpoabl BHewHue (A, B) paswepom 44 x 40 mm (40 mm - BbicOTa anekTpoga) B Buae
NPSIMOYTOSMIbHBIX MAACTUH (M3 YrmepoanCcTOM UMW HepXXaBelLen CTanv) C HOXKOMW, K KOTOPOW KpensaT wunu
npvnavealoT MNPOBOAHMK-TOkoNoaBod. OfHy CTOPOHY KakAoW MacTuHbl, KOTOpas MpUMbIKAeT K TOPLOBON
MOBEPXHOCTN AYEWNKMN, N30TNMPYIOT.

Onektpoabl BHyTpeHHue (M, N) n3 mMegHom NpoBOMIOKM UMM CTEPXHS anameTpom oT 1 go 3 MM un
anuHon Ha 10 MM Donblue BbICOTbI AYENKN.

LWkypka wnundosanbHas 3epHucTocTbio 40 (Mnu meHee) no NOCT 6456.

Boga anctunnuposaHHas no FOCT 6709.

AueTtoH no NOCT 2768.
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2

d

- -

T — MunnuamnepMeTp; 2 — UCTOUHWK ToKka, 3 — BONbLT-

MeTp; 4 — M3MBPUTENbHAaR fueika pa3Mmepamu g, b; A (cM.

A.2.2); An B — BHelwHue anekTpoabl; M u N — BHyTpeH-
HUe INeKTPOALI

PucyHok A.2 — Cxema yCTaHOBKYU NS onpeaeneHun
YRENbHOrO 3MNEKTPUYECKOro CONPOTUBMNEHUN TPYHTA
B nabopaTopHbIX yCnoBuax

"Puc. A.2. Cxema yCTaHOBKM ANS onpedeneHns yOenbHOro 3MEKTPUYECKOro COMPOTUMBIIEHUS TPyHTa B
nabopaTtopHbIX ycnoBuax"

A.2.3 MNogroToBka K NamepeHuto
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OT0ob6paHHyto Npoby necyaHblX FPYHTOB CMA4YMBalOT OO MOMHOIO BMAAroHacbliWeHUs, a MUHUCTBIX - 0
OOCTVXKEHUS MSATKOMIAacTUYHOIO COCTOSIHWA. Ecnv ypoBeHb TpYHTOBBIX BOA HWXE YpPOBHs OTbopa npob,
CMaumBaHne NpoBoaAT AUCTUNNMPOBAHHON BOAON, @ €Cru BbiLLE - FPYHTOBOW BOOOW.

OnekTpoabl 3auyvwalT  WnudoBanbHOW  LKYPKOW, 0Be3XMpuBaldT aueToHOM U MpPOMbIBaoT
ONCTUNNMPOBaHHOW BOAOW. BHelwHue anekTpodbl ycCTaHaBNMBalT BMOTHYD K BHYTPEHHUM TOPLIOBbIM
NnoBepxHoOCTAM s4verkn. Mpu cbope SAYenkn nnacTuHbl pasMeLlalT Apyr K Apyry HensonvMpoBaHHLIMU
CTOpOHaMu. 3aTeM B S4eliKy MOMELLAaoT rPYHT, MOCMOWHO yTpaMboBbIBasi ero. BeicoTa rpyHTa gorkHa 6biTe Ha
4 MM MeHee BbICOTbl S4EeNKW. YCTaHaBnNUBalOT BHYTPEHHWE 3NeKTpoAdbl BepTUKanbHO, onyckas ux Ao AHa no
LeHTpanbHON NUHUKN S4enkn Ha paccTtosHun 50 MM apyr oT Apyra u 25 MM - OT TOPLUOBbIX CTEHOK AYENKN.

A.2.4 TpoBeaeHne namepeHun

YpenoHoe 3MnekTpuyeckoe COMpPOTMBIIEHME TPyHTa OMpedensloT MO YETbIPEXANEKTPOOHON CXeme Ha
NMOCTOAHHOM WM HU3KOYACTOTHOM MEpPEMEHHOM Toke (pucyHok A.2). BHelwHne 3nekTpoabl ¢ OOMHAaKOBON
nnowagpto paboyen NOBEPXHOCTM S_p MOMASAPU3YIOT TOKOM ornpedeneHHon cunbl |_1 1 namepsior nageHuve
HanpshkeHusa V_1 mexagy ABYyMS BHYTPEHHUMM anekTpogamu npu pacctosHum I_MN mexay Humu.

A.2.5 ObpaboTka pe3ynbTaToB U3MEPEHUS

A.2.5.1 SnekTpudeckoe conpoTtusnexue rpyHta R_r.n, Om, BbiumcnsioT no opmyne

\%
1
R - —, (A.2)
.. I
1
roe V - naneHMe HaNpSXeHMSa MexXOy OBYMS BHYTPEHHUMM D3JIeKTpomamu, B;
1
I - cujia Toka B guemke, A.
1
MpumeyaHne - [lpu OTCYTCTBMM TOKa pPa3HOCTb MOTEHUMANoB MeXay ABYMS BHYTPEHHUMU

anektpogamn V_01 moxeT oTnmyatbcss OT Hyna B npegenax ot 10 go 30 mB, Ttorgpa ana pacdeTta
3MEKTPUYECKOTO COMPOTMBIIEHNS TPYHTA UCMONb3YHOT hopmyry

vV -V

R S
T.J P
po = ——, (A.4)
1
MN
roe R - BJIEKTPUUECKOE CONPOTHUBIIEHME TPYyHTa, pPacCcuMTaHHoe no Gdopmyse
r.nx (A.2 wiu A.3), Owm,
S - omamb MNOBEPXHOCTM pabouero sJjekTpoma, M2,
P
1 - paccrosgHMe MexXIy BHYTPEHHMMM 3JIEKTPOIaMM, M.
MN

Mpu wncnonb3oBaHMKU ChelumanbHbIX MPUOOPOB  M3MEPEHMsT MPU  ONPeAENneHUN  ANEKTPUYECKOTO
COMNPOTMBMNEHMS FPYHTa NPOBOAAT B COOTBETCTBMU C UHCTPYKLUMEN NO 3KchnyaTauun npubopa.

A.2.6 OdhopMneHune pesynbTaToB U3MEPEHUN

PesynbTaTbl U3MepeHUn 1 pac4eToB 3aHOCAT B NPOTOKON no gopme A.2.

dopma A.2
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MpoTokon

onpeageneHua yaeribHOro 3Jy1IeKTpu4eckoro ConpoTuBIrieHUA rpyHTa B na60paToprlx ycnoBusx

Anpec Homep SJexTpuduec- YoesibHOe Kopposuonuasa |Tun npmubopa,
NyHKTa |[TyHKTa I10 Koe 3JIEKTPUYECKOe |arpeCCUBHOCTE| BaBOICKOM
oTbopa cxeMe COINPOTUBJIIE— |CONPOTHUBIIEHUE TPYHTAa HOMep, nara
npo6 HYe ITpyHTa TpyHTa, IOBEPKU
R r.m., xOMm po, OM X M
1 2 3 4 5 6
VI3MepeHusa MNpoBesl
" nw I‘OH

MpunoxeHue b
(cnpaBo4Hoe)

OnpepeneHune cpegHen NIIOTHOCTM KaTOAHOMO TOKa

CywHOCTb MeToAa 3aKnyaeTcs B onpegeneHum cpegHen nnoTHOCTU KaTogHOoro Toka, Heobxogumoro
Ons cMeLlleHusa noTeHuuana ctanu B rpyHTe Ha 100 MB oTpuuaTensHee noTeHumana Kopposuu.

6.1 OT60p npob - no A.2.1 npunoxeHus A.

B.2 Cpepnctea KOHTpOrs U BCNiOMoOraTenbHble YCTPONCTBa

VICTOYHMK MOCTOSAHHOTO TOKa ntoboro Tuna

MwnnunamnepmeTp C BEPXHUM NpedenoM uaMepeHuss 1 MA WM MUKpoamnepmeTp C MNpeaernom
namepenns 200 mnm 500 MKA, Knacc TOYHOCTM He Huxe 1,5.

BonbTmeTp noboro Tuna ¢ npegenomMm usmepeHui 1 B v BHYTPEHHVMM COMNPOTUBMAEHUEM He MeHee 1

MOwm.

ConpoTtuBneHne perynnpoBoYHoOe.

MpepbiBaTEnb TOKA.

[onyckaetca wucnonb3oBaTb cneuunanbHble MNpuMbopbl, KoTopble obecneuynBaldT aBTOMaTU4ecKoe
CMellleHMe noTeHuMana OT MoTeHuuana Koppo3uu W MofaepXvBaloT ero Ha 3aJaHHOM YpPOBHe B TeuyeHue
onbITa.

Avenika npsimoyronbHon ¢opmbl pasmepom 70 x 70 x 100 MM M3 OUanNeKTpU4ecKoro marepuana
(ctekno, cdapdop, nnactMmacca 1 7.4.) BMectuMocTbio oT 0,5 oo 1 am3.

OnekTpoa paboyni, NpeacTaBnSIOLWMIA NPSIMOYTONbHYH nnacTuHy u3 ctanu mapku Ct10 no FTOCT 1050
TonwwmHom ot 1,5 go 2 mm, paamepom 50 x 20 Mm 1 paboyen nosepxHocTeto 10 cm2 (0,001 m2).

OnekTpoa BcnomoratenbHbii 13 ctann mapkn Ct10 no FOCT 1050 nnun gpyron yrnepoamcTon ctanm,
no coopme 1 pasmepam aHanornyHbIn pabovemy anekTpoay.

OpgHy noBepxHOCTb paboyero, a Takke BCMOMOraTeNibHONO 3NEeKTPOAOB W TOKOOTBOAbI OT HUMX
N30MMPYIOT MaCTUKOMN.

OneKTpoa CpaBHEHUS - HACbILLEHHbIM MegHOoCyNbdaTHbIN, XNopuacepebpsiHbIA, KanoMenbHbIN 1 T.4.

Boga anctunnuposaHHas no FOCT 6709.

B.3 lNogrotoBka K namepeHmam

OTobpaHHyto Npoby 3arpykalT B siYEliKy, COXpaHssl eCTECTBEHHYH BMaXHOCTb rpyHTa. Ecnu npwm
XpaHeHun npob nocne ux oTbopa BO3MOXHO WM3MEHEHVME ECTECTBEHHOW BMaXHOCTW TPyHTa, OMNpenensor
BNaXXHOCTb oTOOpaHHon npobbl no NOCT 5180. lNepea ucnbiTaHMeEM BHOBb ONpPeaensioT BNaXHOCTb Mpobbl
rpyHTa 1 JOBOOAT €e 40 eCTECTBEHHOW C MOMOLLbIO ANCTUNNMPOBaHHOM BOAbI.

Ha gHoO siyenikm HacbinawT Ha BbicOTy 20 MM IPYHT M ynnoTHsT. PaGounii 1 BcnoMoraTernbHbIN
ANEeKTpoAdbl YyCTaHaBNMBaOT BEPTUKANbHO HEN30NMPOBaHHBIMM NMOBEPXHOCTAMM APYr K APYry Ha paccTosHumn 3 -
4 cm. 3aTeM rpyHT yKnagplBalT B SAYENKYy MOCNOWHO (OOMH-TPU Crnosl) ¢ nocrnegoBaTeribHbIM TpaMboBaHNEM
cnoes, [obuBasCb MakCMMarnbHO BO3MOXHOrO YNMOTHEHUs. PaccTtosiHe OT BepxHem KpoMku pabouero
3NeKkTpoAa OO MOBEPXHOCTU rpyHTa - 50 MM. DnekTpon CpaBHEHUS YCTaHABMMBAKOT CBEPXY AYENKM B FPYHT,
3arny6nas ero Ha 1,0 - 1,5 cm.
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OOHUM 1 TeMm Xe TPYHTOM 3anoSIHAKT TPpY SYErKN U napanienbHO BbIMOMHAT TpY U3MEPEHMS CUIbI
KaTogHOro Toka |_K B MMKpoaMnepmeTpax B KaXOon s4einke.

CobupatoT ycTaHOBKY Mo cxeme, npmBeneHHon Ha pucyHke 5.1, ¢ ncnonb3oBaHnem npepbiBaTens Toka
M BOJIbTMETpa 1Uin ¢ ncnosib3oBaHUeM cneumarnbHOro npm6opa, BKno4yakLliero B cebs npepbiBaTesib TOKa.

1 2 3 4 5
/ ]
T 3.C6D
= 9 o 0
SE——|
@ 10 o4 1 — munnuamnepmeTp; 2 — perynuvpyemoe cONpoTUBIIEHUE,;
3 — MCTOMHUK NOCTOSRHHOIO ToKa; 4 — BONbTMETP; § — fipepbl-
O patens TOKa C KNEMMamy Ans NOJKNIQYEHUst 3NeKTPOJOB:
9 T-BocnomoraTensHoro, 3.C — cpaBHewus, D — pabouero;
= 6 6 — auelika; 7 — pabounit anekTpog, 8-— BCnoMoraTenbHbINA
S A =2 ..// 3REKTPOA, 9 — 3NeKTPOA CPaBHeHUA
5100 Bn g §

35 1~ Pucynok B.1 — Cxema ycTaHOBKM AnNs onpejeneHus
8 Pl TNOTHOCTU KATOAHOMO TOKa

"Puc. b.1. Cxema yCcTaHOBK/ ONns onpegeneHns NNoTHOCTN KaToO4HOMo Toka"

~

B.4 MNpoBegeHne namepeHun

Pabounin anekTpon BblAEpXKUBaIOT B rPyHTE A0 BKNOYEHWUs nonapusaumm ot 15 0o 20 MuH 1 namepsiot
ero noTeHuman Koppo3mn OTHOCUTENBHO ANEKTPOAA CPaBHEHUS.

KatogHylo nonspusaumio ocyLLecTBNSAIOT, Nogkntovas paboyunin anekTpon K oTpuuaTenbHOMY MOMcy
MCTOYHUKA MOCTOSIHHOIO TOKa, a BCMoOMOraTenibHbl 3MeKTPOoA - K MonoxuTenbHomy. MoTeHuman anekTpoga
cMewaioT Ha 100 MB oTpuuaTenbHee ero CTauMoOHapHOro noTeHumana, UCKNiYas OMUYECKYHO COCTaBSIOLLYO
n3 nsMmepsemMoro noteHumana paboyero anektpoga E' 1 B munnusonbTax, nytem paspbiBa Lenn B MOMEHT
n3MepeHus.

M3mepstoT cuny Toka |_k B Mukpoamnepax. Ecnu cuna Toka |_K NOCTOSIHHa MnM yMeHbLUaeTCca BO
BPEMeHU, TO ANUTENbHOCTb NonspusaumMmn coctaenset 15 MUH, B TeYeHWe KOTOpbIX M3MEPSIOT U 3anucbiBaloT
TPU - YeTblpe 3Ha4YeHus |_K 1 cooTBeTCTBylOLLEee BpeMs usamepeHus t. Ecnu cuna Toka BO BpeMeHu pacTeT, TO
N3MepsloT M 3anucbiBaloT |_K nATb - wecTb pa3 B TedeHne 40 MuUH nnv B Bonee KOPOTKUA NPOMEXYTOK
BpemeHn. Cuna Toka 6onee 200 mkA (2 x 10(-4) A) ¢ yyeTom pabouyen nosepxHocTu anektpoga 10 cm2
XapakTepusyeT BbICOKYHO KOPPO3MOHHYIO arpeCCUBHOCTbL MPYHTA.

MocnegHee 3HayeHWe cunbl TOKa B Kaxaon syerke 6epyT Ansa BblYMCNEHUS cpegHeapudMeTUYecKoro
3Ha4YeHUs1 CUrbl KaTodHOro Toka |_K.cp no pesynbTaTam napannenbHblX U3MepeHun B Tpex s4venkax u
nocneyoLero onpeaeneHns cpegHen NoTHOCTU KaTOAHOTO Toka i_K.

B.5 O6paboTka pe3ynbTaTtoB M3MEPEHUN

CpepnHioto NoTHOCTb KAaTOAHOIO TOKa i_K, A, BbIYMCASAOT No dopmyne

I
K.Cp
i=—y (B.1)
x 0,001
roe I - cpeInHeapudMeTHUUECKOe 3HAUEeHMEe CUJIE KAaTOOHOT'O TOKa o
K.Cp pesynbTaTaM M3MEPEeHUM B TpeXx IapajuleJibHEIX suelkax, A;
0,001 - myomanmk MOBEPXHOCTM pabouero sJjekTpola, M2.

B.6 OdopmneHne pe3ynbTaToB M3MEPEHMS
b.6.1 Pe3ynbTaTbl UsaMepeHus 3aHOCAT B NpoTokorn no dopme b.1.

dopma b.1

MpoTokon
onpeaeneHnsa cpeaHen NOTHOCTU KAaTOAHOIo ToKa
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HamvenoBaHme ropona
IODaTa orbopa mnpod "

Anpec Homep Auerka 1 SAuerka 2
IIyHKTa IyHKTa
oTbopa o t, MuH E' 1, B I k, t, mmu [(E' 1, B I x, A
npo6 cxeMe
1 2 3 4 5 6 7 8
Auerika 3 CpenHee CpenHAasa Kopposuon- Tun
3HadYeHue IIJIOTHOCTBb Hasd VBMEePUTENBHOTO
t, E' 1, B|I kx, A|CWJB TOKa KaTOOHOT'O arpeccus- npubopa,
MVH I x.cp, A ToKa 1 K, HOCTb 3aBOICKOU
A/M2 TpyHTa HOMep, IaTa
IIOBEPKA
9 10 11 12 13 14 15

V3MepeHuAa MNpoBeJI

" " .

B.6.2 PesynbTatbl onpegeneHus KOPPO3MOHHOW arpeCcCUBHOCTW TPYHTOB 3aHOCAT B MPOTOKON MO

dopme b.2.

MpoTokon

®dopma 5.2

pe3ynbTaToB onpeaerieHnss KOPPO3NOHHOW arPeCCUBHOCTU FPYHTOB MO OTHOLUEHUIO K CTanm

Anpec Homep YoesbHOe YoesbHOe CpenHAad OueHka
NyHKTa |NyHKTa [IO| BJIeKTpMUYEeCcKOoe 3JIEKTPUYEeCcKoe [JIOT — KOPPO3UOH—
nsMepe-— Jjaxny CONMPOTUBJIEHMKE CONMPOTUBJIIEHME HOCTb HOM
HUM uiam| (cxewme) TPyHTAa, TPyHTAa, KAaTOOHO- | arpecCcuB-—
orbopa TPaCCH onpeneJieHHOE B onpeneJieHHOE B TO TOKa HOCTU

npoo6 TPpyOonpo- [1OJIE€BHIX J1abopaTOPHEIX ik, TPyHTa

BOIA ycrnoBuax R r.m, | ycnoBuax R r.i, A/M2
OM X M OM X M
1 2 3 4 5 6
MpunoxeHwns

1 MNnaH (cxema) Tpacckl Tpybonposoaa.

2 MpoTokornbl nsmeperun (bopma B.1).

MpunoxeHue B
(cnpaBo4Hoe)
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OnpepeneHne 6MOKOPPO3NOHHON arpeCcCUBHOCTMU FPYHTa

B.1 BVOKOPPO3MOHHYIO arpeccMBHOCTbL [PyHTa Ha rNyOuHe yKNagkm MOA3EMHOrO COOPYXKEHUS
onpeaenstoT creayoLmne KayecTBeHHbIe NPU3HaKK:

- oKpacka rpyHTa (cepoBartble, 3erieHoBaTble U CU3ble TOHA YKa3blBalOT Ha aHa3pOOHY 0OCTaHOBKY
npu N36bITOYHOM YBMAXXHEHUN U NpeobnagaHne BOCCTaHOBMNEHHbIX (DOPM xenesa, anoMUHUS, MapraHLua);

- Hannyne B T[PYyHTE BOCCT@HOBMEHHbIX COEAUHEHWA  Cepbl, SABNSAIOWMXCA  NPOAYyKTamMu
XN3HeOesaTenbHOCTU CynbaTBOCCTaHABNUBAOLLNX BakTepui.

B.2 OnpegeneHne HanMunsi BOCCTAHOBMEHHbBIX COEAMHEHWI Cepbl

Ha npoby rpyHTa, NpoOyKTOB KOPPO3UW UNWN OTMNOXEHUN 0ObeMOM 1 CM3 C MOMOLLbLIO MUMETKM MO
FOCT 29227 HaHocaT 2 - 3 kannm conaHon kucnoTbl no FOCT 14261, pa3baBneHHOW OUCTUINMPOBAHHOM
Bogow no FOCT 6709 B cooTHoLweHUn 1:3 (NNOTHOCTb MCXOAHOW KucnoThl 1,47 r/cm3).

B.3 ObpaboTka pesynbTaToB onpeaeneHun

Mo xapakTepHOMy 3anaxy BblOenslLWerocs cepoBogopoda [AenawT BbiBO4 O  Hanmuuyuu
BOCCT@HOBMEHHbIX COeOUHEHUN cepbl (rmapocynbMuaos, CynbUAOB Xernesa, HEeKOTOPbIX OpraHUnYyecKmx
COeaUHEHUN cepbl).

B.4 OdopmneHue pesynbTaTtoB onpeaeneHumn

PesynbTaTthl onpegeneHvin 3aHOCAT B NPOTOKOST, coAepXalinin cnegyolime AaHHbIe:

- MECTO NpoBeAeHNst onpeaeneHnis;

- rNyOuUHY yKnagkv Nog3eMHOro COOpPYXEHUS;

- MOrogHble YCNoBUsi NPy NPOBEAEHNM ONpeaeneHnii;

- JaTy NpoBeAeHust onpeaeneHni;

- BU3yaribHble HabnogeHnst (OKpacka rpyHTa);

- Hanm4Me BOCCTaHOBMEHHbIX COEAMHEHWI CEPbI;

- 0603Ha4YeHVe HaCTosLLEero cTaHAapTa;

- dhamMunuio, MHULUManb! nNuua, NPOBOAMBLLETO ONpeaeneHust.

MpunoxeHue I
(cnpaBo4Hoe)

Onpep.eneHMe onacHoro BinAHuUA 6ny>|<p.a|ou.|.ero NMOCTOAHHOIO TOKa

.1 Obpasuamu ans onpedeneHnss OnacHOro BNWMSHUA ONy>XOaloLero NOCTOSIHHOrO TOKa SABMSOTCS
YyYaCTKM NOA3EMHbIX COOPYXXEHWUIA.

.2 CpepncrBa KOHTPOIS U BCNioMoraTesibHble YCTPONCTBa

BonbTmeTp € BHyTpPEHHUM conpoTuBrieHneM He meHee 1 MOM perncTpypylowmin unu NoKasbiBaroLLmMMI
noboro Tuna.

OnekTpoa cpaBHEHUSA MeaHO-CynbdaTHbIN.

OnekTpoa B B1Ae CTanbHOro cTepxxHs B cootseTctaum ¢ A.1.1 npunoxeHus A.

.3 NpoBeaeHve namepeHun

[.3.1 V3mepeHnss nNpoBoOsAT B KOHTPOSIbHO-U3MEPUTENbHbLIX MyHKTax, Konoguax, wypdax unm ¢
MOBEPXHOCTM 3E€MITM HA MUHMManbHO BO3MOXHOM paccTosiHim (B nrnaHe) oT Tpybonposoaa. MonoxutensHyto
KnemMmy BONbTMETPa MPUCOEONHSIOT K COOPYXXEHMI0, OTPULIATENBHYIO - K 9MEKTPOAY CPaBHEHUS.

I.3.2 MpoJomKNTENBHOCTb U PEXUM U3MEPEHUIA, a TaKkKe Liar Mexagy ToYKamMyn M3MepeHust no Tpacce
ycTtaHasnmeatoT no HA.

.3.3 llpu un3mMepeHusix B 30HAX HAEWCTBMSA OnyxgawwWmx TOKOB, rae amnnutyga kKonebanumn
n3mepsiemMon pasHoCcT! noTeHumanos npesbiwaeT 0,5 B, moryt 6biTb MCNOMb30BaHbl CTarnbHblE 3MEKTPOAbI
BMECTO MeHO-CynbaTHbIX ANEKTPOAO0B CPABHEHWS, 3a UCKITIOYEHNEM N3MEPEHUIN HA COOPYXKEHNSIX CBA3W.

I.3.4 CtaumoHapHbIA NOTeHUMan Nog3eMHOro CoOOpYyXeHus onpeaensoT NPy BbIKMIOYEHHbIX cpeacTBax
ANEKTPOXMMMNYECKON 3aLUMUThLI MYyTEM HEMNPEPLIBHOIO U3MEPEHNS N perncTpaunm pasHoCcTn NOTEHLMAN0oB MEXay
COOPY>XEHWEM U MeLHO-CyNbdaTHbLIM 3NEKTPOAOM CPaBHEHWUS B TEYEHWE JOCTAaTOMHO ANUTENBLHOMO BPEMEHMU -
BMSIOTb A0 BbISIBNEHUS NPAKTUYECKN HE N3MEHSIOLLErOCS BO BPEMEHU 3HaYeHusa noteHuuana (B npegenax 0,04
B). Kak npaBuno, aTo OTHOCWTCS K Mepuogy nepepbiBa B OBWXEHUWN 3NeKTpUULMPOBAHHOIO TpaHCNopTa,
Hanpumep, B ropogax B HOYHOE BpEMsi CYTOK, korga Onyxgawowwmin TOK OTCYTCTBYET. 3a CTauMOHapHbIN
NnoTeHLMan COOpPYXeHUS NPMHUMAIOT CpedHee 3HaYeHre noTeHumana npyu pasHoCT! U3MEPEHHBIX 3HAYEHUN He
6onee 0,04 B.

Ecnn um3amepuTb CTauMOHapHbLI MOTEHUMan HEBO3MOXHO, €ro 3HayeHue OTHOCUTENbHO MefHO-




(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

cynbaTHOro anekTpoda CpaBHEHUS MPUHMMAIOT PaBHbLIM:

- muHyc 0,70 B - gna ctanu;

- muHyc 0,4 B - ons cBUHLa;

- muHyc 0,70 B - gnsa anioMmHus.

.4 O6paboTka pe3ynbTaToB M3MEPEHUN

PasHoctb [fenbta U, B, mexgy W3MepeHHbIM MOTEHUMANoM COOPYXEHUS W CTALMOHAPHBLIM
NoTEeHLManoM BbIYUCNAOT No hopmMyne

IDeneTa U = U - , (r'.1)
M3M cT

roe U - HamboJlee OTpuLIATEJIbHAA MM Haubojlee IOJIOXUTEJIbHAasA MI'HOBEHHAA
¥3M PAa3HOCTH I[OTEHIMAJIOB MeXOy COOPYXeHMeM U MeIHO-CyJib®aTHBM
BJIEKTPOIOM CpabBHeHMuA, Bj
U - CTalUMOHAaPHBM [NOTEHLMAaJl COOPYyXeHMS, B.
cT

Ecnu HanbonbLlumnin paamax konebaHui noTeHUmana Coopy>XeHusi, U3MepsieMoro OTHOCUMTENBHO MeOHO-
cynbaTHOro 3rekTpoda cpaBHeHWst (abcomnoTHas pasHOCTb MOTeHUManoB Mexgy Haubonbwmm K
HaVMeHbLUIUM 3HadveHusamu) He npesbiwaeT 0,04 B, cmelleHve noTeHunana He XapakTepu3yeT OMnacHOro
OencTBusa dnyxaarLwmnx TOKOB.

.5 OdopmMneHune pesynbTaToB U3MEPEHUN

PesynbTtatbl namepeHnii (C MOMOLLbIO MOKa3biBaloLwero npubopa) MrHOBEHHOW pas3HOCTU MOTEHLManNoB
Mexgy MoA3eMHbIM COOPY>XEHWEM W MeOHO-CyNbdaTHbIM 3MNEKTPOAOM CPaBHEHMSI B YCMOBUSX BIIUSAHMS
Ony>xaaroLLero NOCTOSHHOrO TOKa 3aHOCAT B NPOTOKos no cdopme .1,
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®Popma .1
MpoTokon
“3MepeHur noTeHumnana TpybonpoBoaa Npu onpeaerieHUN oNacHOCTU NOCTOSAHHbIX GryKAaroLWmMX
TOKOB

HammveHOBaHMe ropona

BMﬂ IIOO3EMHOI'O COOPYXEHMA U IIYHKTaA M3MEPEHMA

IaTa

BpemMsa u3MepeHud: Hadalo , KOHeIl
Tun m HOMep Hnpudopa

HaTa noeepku npmubopa

PesynbTaTthl usamepeHuii:

VHTepBal U msMm B, mia mHTepBaja
V3MEePpEeHUN

0 ¢ 10 ¢ 20 ¢ 30 ¢ 40 c 50 ¢

0 mMumH

1 MumH

2 MUH

3 MUH

4 MUH

5 MuH

6 MUH

7 MuH

8 MUH

9 MuH

10 MmH

PesynbTaTthl KamepanbHoi 06paboTkn N3mMepeHuin

Henera U = U msm - U cT, B OueHka ONmacHOCTU
KOppOo3uUn
npu U u3M Haubojee npu U u3M Haubojee
oTpMLIaTEeJIbHOM ITOJIOXNMTEJIbHOM
1 2 3

VsMepeHMra MNpoBeJI
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MpunoxexHue [
(cnpaBo4Hoe)

Onpe.qenel-me Hann4ua 6ny)|<.qa|ou.||4x TOKOB B 3emMrne

0.1 CpeactBa KOHTPOMS M BCoMoraTernbHble YCTPONCTBA

BonbTMeTpbl C BHYyTPEHHUM conpoTuBrneHmeM He meHee 1 MOM perucTpupytoLlme unu nokasbiBaoLLmne
¢ npegenamun nsmepenuii: 0,5-0-0,5B; 1,0-0-1,0 B; 5,0 - 0 - 5,0 B unu gpyrumm, 6nmskMmmn K ykasaHHbIM
npegenam.

[lBa MmegHo-CynbaTHbIX 3NeKkTpoaa CPaBHEHWSI.

[.2 NpoBeneHne namepeHnin

MepgHo-cynbdaTHble aneKkTpoabl pacnonaralT napannensHo byaylien Tpacce COOpPYXEHUd, a 3aTemM
nepneHavKynsapHO K OCK Tpacchl.

PasHocTb moTeHUuanoB Ha Tpacce NPOEKTUPYEMOro COOPYXEHUS U3MEPSIOT MeXAy ABYMsl TOYKamu
3emnm 4epe3 kaxable 1000 M no AByM B3aMMHO nNeprneHAMKYNSpHbIM HanpaBneHnsM npu  pasHoce
namepuTenbHbIX anekTpodos Ha 100 M Ansg obHapyXeHusa 6nyxaaoLwmnx TOKOB.

MokasaHng BonbTMeETpa CHUMaIOT Yepes kaxable 10 ¢ B TedeHue 10 MUH B KaXK40N TOYKe.

[.3 ObpaboTka pe3ynbTaToB N3MEPEHWI

Ecnn unsamepsiemoe 3HauveHue npeBbiwaeT (no abcontoTHon BenuumHe) 0,040 B wvnm Hanbonblimn
pa3max konebaHun namepsemon BeNUYUHbI (PasHOCTb HaMOOMbLUETO M HAMMEHBLLETO 3HAYEHWIA) BO BPEMEHU
npesbiwaeT 0,040 B (B 060Mx cnyvasx ¢ y4eTOM pasnuyms NOTEHUMANOB MeXay NPUMEHSAEMbIMU 3IEKTpogaMU
CPaBHEHUS), TO B AAHHOM MYHKTE M3MEPEHUS PETMCTPUPYIOT Hanmumne 6ryxaatoLmnx TOKOB.

1.4 OdbopmnieHne pesynbTaToB N3MeEpPEHUIN

PesynbTathl nsamepeHuit 3aHOCAT B MPOTOKOS, COAepXXalLUnin cnegyowme gaHHble:

- MECTO NpoBeAeHNS U3MEPEHNI;

- CXeMy Tpacchl;

- NOroAHble YCNOoBUsi NPY NPOBEEHUN N3MEPEHWI;

- 0603HaYeHne HaCTosLEero CTaHaapTa;

- faTy NpoBeAeHUs U3MepeHNI;

- U3BMEePEHHbIe 3HaYeHUs NOTEeHUNaros;

- yKasaHue Ha Hanuuue (oTcyTcTBME) BnyKaatoLmx TOKOB;

- hammnuio, nHMuManel nuua, NPOBOAUBLIETO U3MEPEHMSI.

MpunoxeHue E
(cnpaBo4HoOe)

Onpe.qeneHMe Hann4uunsa ToKa B NoA3eMHbIX COOPYXeHUAX CBA3U

E.1 CpeactBa KOHTPOMS 1 BComoraTernbHble YCTponcTBa

MunnueonbTMeTp € BHYTpeHHUM conpoTtusneHnem 1 MOm Ha 1 B wkanel 1 npegenamu namepeHun: 1 -
0-1mMBun10-0-10 mB.

OneKkTpoabl CTanbHbIE UNN CBUHLOBLIE.

E.2 lNpoBeneHne namepeHuin

KoHTakT M3mMepuTenbHbIX NPOBOAHMKOB C BpoHen (060Mnoykon) kabensa ocylwlecTBNSAT NPy NOMOLLM
CTanbHbIX UMM CBUHLOBbIX 3IIEKTPOAOB.

M3mMepsAloT nageHne HanpspkeHust mexay OBYMS Haxo4dWUMUCH Ha HEKOTOPOM pacCTOSHWM Opyr OT
apyra Toukamm 6poHun (obonouykn) kabens.

O HanpaeneHun Toka (NpyM UCMOSIb30BaHUN CTPENIOYHOro npubopa) CyasaT Mo OTKIOHEHMIO CTPEsNku
MUINNIMBOMbLTMETPA OT HYMS LKanbl, UCXOAA U3 TOrO, YTO CTpesika MUMMMBOSIbTMETPA OTKMOHSIETCS B CTOPOHY
3axuMa, nmetoLiero 6onee BbICOKMI NOTEHUMaAn.

E.3 O6paboTka pe3ynbTaToB U3MEPEHUN

CpegHioto cuny Toka |_cp.ob, A, npoTtekatowero no kabento (obonodke n OpPOHE), BLIMMCIIAOT MO
dopmyne

IenbTa V
cp
I = —_—_— (E.1)
cp.ob R1
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06
roe HenbTa V - CcpelHee NaIeHMe HANPSXeHMS Ha COeIOMHEHHEIX MexIny CcoboM
cp OpoHe M obOoJiouke (Ha I'OJIOM CBMHLOBOM ofOojiouke), B;
R - COIPOTHUBJIEHME OINHOTO MeTpa CBMHILIOBOM OOOJIOUKM  WJIU
COeIMHEHHEIX MexIOy Cco00M CBMHLOBOM OODOOJIOUkM MU OpOoHH,
oM/ M;
1 - PpacCcTosgHME MeXIy TOodUKaMM M3MEPEeHMUd, M.

06

E.4 Mpwn npoBegeHUM CTPOUTENbHLIX PaboT, MOHTaXe W PeEMOHTE My(pT TOK, NpoTeKkawwui no
obonouke n 6poHe kabensi, U3MEPSAT HEMOCPEACTBEHHbLIM BKITIOYEHMEM amMmnepMeTpa B paspbiB 00004k U
OpoHu.

E.5 OdopmneHue pesynbstatoB namepeHuii - no 0.4 npunoxexus M.

MpunoxeHue XK
(cnpaBo4Hoe)

Onpenenel-wle onacHoro BJiNAHUA NnepeMeHHOro Toka

XK.1 O6pasuamum Ans M3MepeHus SBNSIOTCS y4acTKUM CTanbHbiX TPyOONpoBOAOB, Ha KOTOPbIX
3abMKCMpOBaHO HanpsikeHe nepemMeHHOro Toka mexay TpybonpoBogom u 3emrieit, npesbiwatowee 0,3 B npu
OTKINHOYEHHON KaTOAHOW CTaHLMK.

>K.2 CpegcTtBa KOHTPONSA U BCMOMOraTenbHble YCTPOUCTBA

BonbTmMeTp NOCTOSAHHOIO M NEPEMEHHOINO TOKa C BXOAHbLIM conpoTtuerneHmem He meHee 1 MOm no6oro
TMna.

MwunnvamnepmeTp nepemeHHoro Toka noboro Tmna Ha 10 - 50 MA.

KoHpeHcaTop eMKoCTbio 4 MKD.

OneKkTpoa cpaBHEHUSA MeaHO-CynbdaTHbIN HACbILLEHHbIN NePEHOCHON.

OneKkTpoa BCnomoraTenbHbI U3 CTanbHOW MAacTUHKM pasmepoM 25 X 25 MM, ogHa CTOpPOHa KOTOpOW
nsonvpoBaHa (Hen3onupoBaHHasa CTOpPOHa - pabo4as).

Lkypka wnudgosanbHag no FOCT 6456.

TkaHb nobas mArkas uncras (Hanpumep, 643b).

JK.3 MNMogroToBka K namepeHmsam

>K.3.1 Hag TpybonpoBooomM WM B MaKCMMarbHOM MPUOMMKEHMM K HEMY B MECTe OTCYTCTBUSA
OOPOXHOro NOKpbITUS genatoT wypd rmybuHon ot 300 go 350 mm n guametpom ot 180 go 200 mm. M3 B3siTon
CO OHa wypda YacTu rpyHTa ygansoT TBepable BKIOYEHUs pasmepom bonee 3 MM. Ha BbIpOBHEHHOE [HO
Wwypda HacbIiNalT CION Takoro rpyHTa, He CoaepKaLlero TBepable BKITKOYEHNS, U YNINOTHSAIOT.

Pabouyto noBepxHOCTb BCnoMoraTtenbHoro anekrpoga (B.Q) 3aumwatoT wnmMdoBanbHOM LWKYPKON Mo
FOCT 6456 3epHucTOCTbIO 40 1 MEHBLLE N HACYX0 NPOTUPAIOT TKaHbHO.

3aTtem yknagbiBaloT Ha AHO Wypda BcnomoratenbHbIv anekTpog (B.3) paboyelt NOBEpXHOCTLIO BHU3 U
3acbinatoT rpyHTOM Ha BbicoTy 60 - 80 MM oT AHa wypda. [pyHT Hag B.O ytpambosbiBatoT ¢ ycunvem oT 3 go 4
Kr Ha nnowagp B.3. Ceepxy ycTaHaBnuBalT MepeHOCHOW MedHO-CymnbMaTHbIN anekTpod cpaBHeHus. [pu
HanuuMM aTMOCepHbIX 0OCafKoB NpeaycMaTpUBalT Mepbl NPOTUB NoNagaHWs Bnarn B rpyHT.

7K.3.2 CobupatoT cxemy M3mMepeHun, NpuBedeHHY0 Ha pucyHke XK.1, npy pasoMKHYTOM Lienu mexay
B.3 n Tpybonposogom.

>K.4 IMpoBeaeHne namepeHui

K.4.1 'amepeHusa BbINOMHAT B cneyloLen nocnegoBaTtenbHOCTH:

- yepe3 10 MMH nocrne ycTaHoBKku B.3 B rpyHT n3mepsoT ero ctaunoHapHbIn NoTeHuuan oTHOCUTENbHO
MeOHO-Cynb(aTHOro aNeKTpoaa CpaBHEHNS;

- nogkntoyaT B.O k Tpybonposoagy, BblaepxmBaloT 10 MMH, MOCne Yero CHMMalT MoKasaHus
BOMbTMETpPa U MunnnamnepmeTpa yYepes kaxable 10 c. MpoaomknteneHoCcTb nameperusi He meHee 10 MUH.
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I
N

180-200 | ?
o)
N

50-60

1 — Tpybonporog; 2 — AaTuuK noTenumana; 3 — nepeHoCHoW

MeQHO-CyNbhaTHbI  ANeKkTpog  CpaBHeHus; 4 — wypd;

5 — BONbTMETP; 6 — KoHgeHcaTop, 7/ — BbIKNKWOYaTEND;
8 — MunnamnepmMeTp NepPemMeHHOro Toka

PucyHok XK.1 — CxeMa namepeHuin onacHoro BRUAHUA
NEPEMEHHOrO TOKA Ha NMOA3EMHbIA CTasibHOW Tpybonpo-
BOAO
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"Puc. X.1. Cxema wu3MepeHui OonacHoro BfWUSHUS TMEPEeMEHHOro TOKa Ha MOA3EMHbIA  CTanbHOM
Tpybonpoeog"

K.5 O6paboTka pe3ynbTaTtoB N3MepeHuin
XK.5.1 CpegHeapudmeTtuyeckoe cmelleHne noteHumana Oensta U_cp, mB, B.3 3a neproa namepeHun
BbIYMCNSIOT MO popMyne

n
Cymma U
i=1 i
Jenpra 0 = —4m8 — - E (X.1)
cp n cT
n
rge CymMa U - cyMMa MT'HOBEHHEIX 3HAUeHMM I[OTeHLMaJa B.D ONpu NOOKJIIOYEHUU

i=1 i B.2 x Tpybomporomy, MB;

E - CTaAUMOHAPHHM NOTeHUMasl B.D, MB;
CcT

n — UYMCJIO MBMepeHVIVI.

XK.5.2 CpegHtoto NNOTHOCTE NEePEMEHHOro Toka i~, MA/CM2, BbIMMCTIAOT No dopmyrne

I
~cp
i~ = , (X.2)
6,25
roe I~ - cpenHeapubMeTMueckoe BHAUEHME CUJIB [IePEeMeHHOTO TOoKa 3a BpeMs

cp nU3MepeHut, MA;
6,25 - momans B.9, cm2.

XK.6 OcbopmneHne pesynbTaToB U3aMepeHni

PesynbTatbl M3aMepeHuin NOTEHUMAanoB M pacyeToB CMELLEHUS MOTeHuMana 3aHOCAT B MPOTOKON Mo
dopme K.1, a uamepeHuin cnnbl Toka N pacyeTa NIOTHOCTM Toka - B NpoTokon no dopme XK.2. [laHHble MOryT
ObITb Ha Ntobom HocuTene (GyMaKHOM UK SNEKTPOHHOM).
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®Popma XK.1
MpoTokon
M3MepeHU cMeLLeHUsA noTeHumana TpybonpoBoaa npu onpeaeneHn onacHoro BNUSHUA NepeMeHHOoro
TOKa

HammveHoBaHMe ropona
BM,JI IIOO3EMHOI'O COOPYXEHMA U IIYHKTaA M3MEPEHMA

ODaTa " " T.
BpeMsa mM3MepeHMs: HadaJio , OKOHUYaHUe
Tun ¥ 3aBOLACKOM HoOMep Ipubopa , HDaTa II0OBEpPKU

VI3MepeHHOE 3HadYeHMEe CTalUMOHAPHOTO I[NOTeHLMajla BCIOMOTAaTeJIbHOTO 3JIEKTPpoIa
(B.9) OTHOCHMTENBHO MEeNHO-CYJIbQaTHOIO BJIEKTPOLa CPaBHEHUS

Pe3ynbTaTE M3MEPEHMN:

VHTepBasu U i, MB, njsa mMHTepBasa
nsMepe-—
HUN 0 c 10 ¢ 20 ¢ 30 ¢ 40 c 50 ¢

0 MmH

1 MumH

2 MUH

3 MHUH

4 MuUH

5 MumH

6 MMUH

7 MMH

8 MuH

9 MUH

PesynbTaTthl KamepansHon o6paboTku nsmepeHuin

Umciio CyMMa MI'HOBEHHBIX CpenHee 3HadYeHUE CpenHee 3HadYeHME
M3MEPEHMM |3HadeHMM HOoTeHLMana rnoTeHUMana CMEeNleHMS
1 2 3 4

OLeHKa OINACHOCTM KOPPO3UM IIOI HeMCTBMEM IIepPeMeHHOIT'O ToKa
ONacCHO, HEOMNAaCHO

VisMepeHMsa NpPOBe [I[pOBePKYy NpoOBeJI
OBbpaboTKy IAaHHBIX NPOBEJI
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MpoTokon

®dopma XK.2

M3MepeHVII7I NMAOTHOCTU NepeMeHHOro Toka npu onpegeneHnn onacHoro BJiiMAHUA nepemMeHHOro Toka

HammveHoOBaHMe ropona
BI/I,JZL IIOO3EMHOI'O COOPYXEHMA U IIYHKTaA M3MEPEHUA

IaTa

BpeMsa m3MepeHMA: Hadajo
Tun m HOMep Hnpudopa
PesynbTaTh M3MEPEeHMM MI'HOBEHHOM CMJIEl [TI€PEeMeHHOTO ToKa:

, KOHeIl

;, HaTa IIOBEPpKM

NuTepBas
M3MEPEHUN

I~, MA, @Ojga MHTepBaja

20 c 30 ¢

40 c 50 ¢

0 MmH

1 MmH

2 MUH

3 MUH

4 MuUH

5 MuH

6 MMH

7 MMH

8 MMH

9 MUH

PesynbTaTthl KamepansHon 06paboTku nsmepeHuin

Umciio CyMMa MI'HOBEHHBIX CpenHee 3HadeHUEe CpenHee 3HadeHUE
V3MEPEHUM 3HAUEHUMN CUJIIE CUJIEL [IEPEMEHHOTO IIJIOTHOCTU
[IepeMeEHHOTO TOKa TOoka I~ cp, MA [IEepPeEMEHHOTO TOKa
I~, MA i~, MA/cM2
1 2 3 4

OLeHKa OIAaCHOCTM KOPPO3uUM I[IOL IEeMCTBMEM IePEeMeHHOT'O TOKa

VIsMepeHMre MnNpoBes:
OBpaboTKy pes3yJbTaTOB IPOBEJI

[lpoBepky MNpoOBEJI

OI1aCHO, HeOIlIaCHO
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MpunoxeHue U
(cnpaBo4Hoe)

Onpe.qeneHMe aare3vm 3allnTHbIX I'IOKprTVIﬁ

.1 Metog A. OnpepeneHve agresv NEHTOMYHbIX MOKPLITUA U MOKPLITUA U3 SKCTPYANPOBAHHOIrO
nonuaTuneHa

MeToa npegHasHayeH AnS U3MEPEHWs aare3nu MoKpbITUS Ha HOBbIX TPyOax M YNOXEHHbIX B FPyHT
TpybonpoBogax. CylHOCTb MeToAa 3akrniovaeTcs B ONpeAeneHnn Harpysku, Npu KOTOpOW OTcravBaeTcs nof
yrnom 90° nonoca nokpbITHs WwupuHon (10 +-1) Mm.

M.1.1 CpegcTeBa KOHTPOMsi U BCOMOraTesibHble YCTPONCTBA

NuHamomeTp ¢ LeHon geneHus He 6onee 1,0 H (0,1 krc) nnu undposon agreammeTp Tuna AMLI2-20.

MHCTpYyMeHTbl 1 Npucnocobnenns Ons npopesaHns U OTCranBaHusa OT TPyObl NONOCHI NOMMEPHOro
NOKPbITUS (3yBrnno, MOMOTOK, HOX U 3aXnMHas ckoba).

LWraHreHuupkynb Tuna LWL-2/0-250.

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

JInHenka nameputenoHas metannuyeckas no FOCT 427.

TepmomeTp meTeoponorudeckun no FOCT 112.

Yrnomep YHO-180° no TOCT 5378 nubo TpeyronbHWK C NPSIMbIM YTIIOM.

N.1.2 Obpasubl ons ucnobiTaHun

B kauyecTtBe 06pa3uyoB AN UcMbITaHWA UCMONb3YT 00pa3subl TPYO C MNOKpbITUEM UK OTWYpPOBaHHbIE
YYaCTKM YNOXEHHbIX B IPYHT Tpy6onpoBoaos..

Yuncno obpasuoB Tpyb - no HO Ha NOKpbITME; KONMMYECTBO UCMbITYEMbIX y4acTKOB Ha Tpybonposoae
COOTBETCTBYET KONMYECTBY LUYPFOB.

M.1.3 MNogroToBka K namepeHusim

M.1.3.1 Ha kaxgom ucnbiTyemMoM yyactke Tpybornposoga wnu TpyObl pasmevaloT u npopesatT Ao
MeTanna B NOKPbITUM MO OKPYXHOCTU TPyObl No Ase nonocsk! wupuHon (10 +- 1) MM 1 gnuHon He meHee 150 MM
Ha paccTosHMU He MeHee 5 MM Apyr oT apyra (pucyHok U.1).
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1 — 3aluTHOE NoKpbITHE; 2 — MeTanM4eckas noanoxka (Tpyba)

PucyHok .1 — Obpase TpyObl AN UCNBITAHUS aare3nuy NOKPLITUA
Ha OTCnanBaHue

"Puc. N.1. O6pasey Tpybbl AN UCMbITaHUSA aares3vu NokpbITUA Ha oTcnaveaHue”

1.1.3.2 BbINOMHAKT KOHTPOIbHbIE U3MEPEHUS LUMPUHBI KaXXO0W NOMOChl B TPEX TOYKaXx.

1.1.3.3 BepxHuiA KOHeL, MOSoChbl NOKPLITUS OTCranBatoT OT MeTanna Tpybbl C MOMOLLBIO MHCTPYMEHTA.
[nuHa oTCnoeHHom Nonockl AomkHa bbiTb He meHee 30 MM.

1.1.3.4 BrbipaBHMBalOT TeMnepaTtypy TpyObl C MOKPbITUEM OO TemnepaTtypbl uamepenui (20 +- 5)°C
NoAOrpeEBOM rOPENKOW UK OXITaXKOEHNEM BOOOMN.

MpumeyvaHue - 3aBUCUMOCTb aare3vmn NOKpbITUS OT TEMNepaTypbl ycTaHaBnmeaoT B HI Ha nokpeiTue.

W.1.4 MNpoBeaeHne namepeHni

M.1.4.1 Ha cBOGOAHOM KOHLIE MOSOChl, MOArOTOBMEHHOM cornacHo M.1.3.1, 3akpennsawT 3axum u
yCTaHaBnvBawT ANHAMOMETP Takum obpasoM, 4TOObl OTCNOEHHAasd Moroca MOKPbITUS Haxodwunack nNog yrrom
90° kK NOBEPXHOCTHU TPYObI.

N.1.4.2 OtmevatoT yyactkm anuHon (100 +- 1) MM Ha npopes3aHHOW OO MeTanmna Mnorfioce M Ha Kpasx
HEeHapyLLUEHHOro NOoKpbITUS. C MOMOLLBLIO NPUCNOCOBNEHNA OTCNanBalT Y4acTOK MOKPbITUS CO ckopocThio 10 -
20 MM/MUH 1 Yepes kaxable (60 +- 5) ¢ perncTpupyoT ycunme oTcrianBaHus.

BuayanbHO onpenensioT xapakTtep paspyLleHus:

- a[ire€3NOHHbIN - OOHaXeHWe OO MeTanna;
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- KOFE€3MOHHBIN - OTCaMBaHue Nno NoAKnensaroLemMy Cro Unu no rpyHTOBKE;

- CMeLLaHHbI - COBMELLEHWNE afre3oHHOMO 1 KOTe€31OHHOIO XapakTepoB paspyLUEHMWIA.

M.1.5 ObpaboTka pe3ynbTaToB U3MepeHni

W.1.5.1 [ing kaxxgoro yyacTka nonockl agre3uto G_i, H/cm, npu oTcnamesaHum BbIMMCNAKT No hopmyne

F
G = —, (m.1)
i B
roe F - cpenmHee ycCcuiMe OTCJlaMBaHMA Ha 1-M ydacTke, H, BoHuUmMciaseMoe II0
bopmysie
n
Cymma F
i=1 i
F = , (n.2)
n

roe F - ycunune, oukcupyeMoe udepes kaxnele (60 +- 5) ¢ msmepenus, H;

- UMCJIO UBMEPEHUM B XOIe MCIHETaHUS;
cpenHeapubMeTrMueckoe BHAUEHME WUPUHBE MoJjiocu (M.1.3.2).

w3
|

3a pesyrnbTaT UCMbITaHU NPUHMMAlOT cpedHeapudMeTnyeckoe 3HaveHve agresvm G_cp, H/cm, gByx

napannenbHbIX U3MEepPeHN, pacxoXageHue Mexay KoTopbiMy He AormkHO npesbiwatsb 10%.
M.1.52 Agresvio npu oOTCnaMBaHuUM Ofs  KaXOOW  UCMbITyeMon  Tpybbl

oLieHnBatoT

yaosrneTBoputensHyto, ecnn G_cp > G_HA, rae G_H[ - 3HaveHne agresmm, H/cm, Hopmupyemoe no HA.

Ecnn G_cp meHee G_H[, UCnbITaHUSI NOBTOPSIOT HA YOBOEHHOM KONMYECTBEe MeCT Tpybonposoaa.

KaK

Ecnn nosTopHo nony4daioT G_cp meHee G_H/[l, TO NOKpbITUE OLEHMBAIOT Kak HeyaoBMneTBopstoLLiee

TpeboBaHnsam HJ1 no nokasaTtento aare3un npu oTcrnanBaHun.
W.1.6 PesynbTaTbl UISMEpPEHUIN 3aHOCAT B NPOTOKOM no gopme A.1.
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Popma U.1

HaVIMEHOBaHME OpITaHM3alumn

MpoTokon
onpeaeneHNs aare3nu NEHTOYHbIX U NONMMMEPHbIX MNOKPbITUN

TUll ¥ KOHCTPYKLMS SBalMTHOTO TOKPBITHUA
InamMeTp TPyYOH (TpydbompoBoza)

HaTa |HomMep napTum Homep CpenHee IlnprHa CpenHee Xapakrep
nsMe-— TpyD, HOMep |uzMepe- ycunmue oTcJylayBa-| BHaAUeHMe |[pazpyue-
peHusg wypda Ha HUS oTcJanBa-— eMom anre3un HUS

TpybonpoBone Husa F, rnojiocer B, [G_cp, H/cMm
H (xrc) CcM
1
2

Apgresmua naptum TpyO (ydacTka TpyBomnpoBoza)
COOTBETCTBYET, HE COOTBETCTByeT TpeOyeMOMy 3HAa4YeHMO

IOOJIXHOCTBE JIMI, IPOBOIMBIINMX M3MEPEHMA JIMUHAA INOOINNMCH pacmm@pOBKa noanmncum

.2 MeTog Bb. Onpegenenne agreanm MacTUYHbIX BUTYMHBIX MOKPbITUN

MeTop npegHa3HayeH NS U3MEpeHWs agre3avm MacTUYHbIX OUTYMHbIX MOKPbITUIA Ha HOBbIX TpyGax u
YINOXEHHBIX B FPYHT TpybonpoBodax v ycTaHOBNEHMs cooTBeTCcTBUSA ee TpebosaHmam HI. CyuwHocTb meTtoga
3aknyaeTcs B onpedeneHun Harpysku, npuv KOTOPOW y4acTOK NOKpbITMA nnowagbto 100 mm2 (1 cm2)
caBuraeTcsa agre3anmeTpom.

N.2.1 CpegcTBa KOHTPOMS U BCoOMoraTerbHble YyCTPOMCTBa

AnresnmeTtp Tuna YKA-100.

MHCTpyMEHTLI M NpUcnocobneHnss ans nNpopesaHust N CHATUS OUTYMHOrO MOKPbITUS C MOBEPXHOCTU
TpyObl.

JlnHelika nameputenbHasa metannudeckas no FOCT 427.

TepmomeTp meTeoponoriveckuii no FOCT 112.

M.2.2 OBpasubl 4ns UCnbITaHW U UX Yncro - no U.1.2.
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1 35

1 — UCNbLITYEMOE NOKPLITHE; 2 — obpa3eL, NoKpLITUA ANs
caBura; 3 — nnowagb 6e3 NokpuiTUs

PucyHok ¥ 2. — Cxema npoBegeHus Hagpesa aAns
casura obpasiua neKpbITUS

"Puc. N.2. Cxema npoBefeHus Hagpesa ans casura obpasuya nokpbitns”

1.2.3 MNopgroToBka u NnpoBegeHne namepeHni

1.2.3.1 Ha kaxgom oTwypdoBaHHOM yyacTke TpybonpoBoga unu Ha Tpybe pasmedvaloT U BpY4YHYIO
AenaroT Hagpes OO MeTanna B UCNbITYEMOM NOKpbITMK (pucyHok U.2) pasmepom 10 x 10 mm.

1.2.3.2 Bokpyr Hagpesa NOMHOCTbIO CHUMAKOT NokpbiTue pasmepom 30 x 35 MM Ana uamepeHns ycunus
cAaBura ¢ NpUMeHeHneM agresumeTpa.

1.2.3.3 MNepepn nsmepeHmeM agresv BolpaBHMBAIOT NOJOINPEBOM FOPENKON UMK OXNaXaeHueM BOAOM
Temnepatypy Tpybbl ¢ nokpbiTeM o (20 +- 5)°C.

1.2.3.4 YcTaHaBnuMBalT agre3vMeTp Ha 3aluTHOE MOKpbITUE Tak, YTOoObl NepenBwkHas rpaHb HOXa
npubopa Haxoaunacb NPOTMB TOPLOBOM MMOCKOCTM obpasua 2, u nNpoBoAAT M3MEpeHWe B COOTBETCTBUM C
WHCTPYKLMEW Nno aKkcnnyaTauumn npubopa.

M.2.4 O6paboTka pe3ynbTaToB U3MEPEHNI

N.2.4.1 Agresvio MacTM4HOro BUTYMHOroO MOKPbLITUS OLIEHUBAKOT ycunuem casura obpasua noKpbITUs
nnowageto 100 mm2 (1 cm2).

N.2.42 3a pesynbtaT wu3MepeHWs apresuM MacTUYHOro OUTYMHOrO MOKPLITUS  NPUHUMAIOT
cpegHeapudMeTMIeckoe 3Ha4YeHNE TPeX M3MEPEHMI ¢ NorpellHocTbo He 6onee 0,01 MMa (0,1 krc/cm2) B Tpex
TOYKax, OTCTOALMX APYr OT Apyra He MeHee Yyem Ha 0,5 m.

W.2.5 PesynbTaTbl U3MepeHUI 3aHOCAT B NPOTOKOM no dpopme A.2.
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dopma U.2

HaVMEHOBaHME OpITaHM3alumn

MpoTokon
onpepeneHus aare3aum MacTUYHbIX NOKPbITUMN

Tyl M KOHCTPYKLMSA SBallMTHOT'O ITOKPEITMS
InameTp TpyOH (TpydomnpoBona)

HaTa Homep naprum Tpyo, Homep Ycunue cnBura 3HaueHMe
nsMepe- HOoMep wypba Ha M3MEepEeHmsa obpasua, Mla anresumu, Mlla
HUA TpyBonpoBome (krc/cMm2) (krc/cM2)

1
2
3

Anresusa naptum Tpyo (yuacTka TpyOonpoBoza)
COOTBETCTBYET, HE COOTBETCTBYET TpebyeMOMYy 3HAUEHUI

OOJDKHOCTBE JIML,, IIPOBOOMBINMX M3MEPEHMA JIMUHAA IIOIOIMCH pacmm@pOBKa nognmncum

MpunoxeHue K
(cnpaBo4HoOe)

Onpe,qeneHMe aare3v NOKpbITUA K CTanun nocrie BbiaepXKu B Boae

MeToa npegHasHaveH Ons NPOBeAEHUST UCMbITAHUA MO N3MEHEHUIO aare3numn NokKpbITUA K cTanu nocne
BblOEPXKKM B BogoNpoBoaHow Boge B TedeHne 1000 4 1 ycTaHOBIEHNsi COOTBETCTBUSA ee TpeboBaHmam HI.

K.1 CpefcTBa KOHTPOMsi U BCOMOraTeibHble YCTPONCTBA

Hox.

Bymara cdunstpoBansHas no FOCT 12026.

Ckoba 3axmMHas.

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

TepmocTaT mapku TC-16A.

EMKoCTb cTanbHasi ¢ BHYTPEHHUM AHTUKOPPO3UOHHBLIM MOKPbITUEM (Hanpumep, SMarneBbiM) UNn K3
HepxaBetoLlen ctanu pabodyrm obbemom He MeHee 5 om3.

K.2 NpoBeaeHne ncnbiTaHnin

K.2.1 [lna npoBeAeHUs1 UCMbITaHUA OTOMPAtOT KaTyLku AnuHon 150 MM 13 Tpyb ¢ NOKpbITUEM.

K.2.2 Ycnosus npoBeaeHust ucnbitTaHuii: Bpems ncnoitadum - 1000 4; TemnepaTtypa - nnoc (20 +- 2)°C.

K.2.3 Ha kaxgon kaTyLuKe MOKpbITUE Hagpes3alT 40 MeTanna no BceMmy nepumeTpy Tpybbl B Buge tpex
nonoc wupuHon 20 mm. Kaxkayo nonocy nokpbITUSA NONepeyHo Hagpes3aroT U Ha ee KOHLIE OTCIanBatoT y4acTokK
ONVHON, AOCTaTOYHON ANA 3auenneHns 3aKUMHOM CKOOBbI.

K.2.4 Ha ogHon nonoce aareanMeTpoM U3MepAT MPOYHOCTb CBA3WM MOKPbLITUS C MOBEPXHOCTbLIO
cTanbHoOn TpyobI.

K.2.5 B emkocTb 3anuBaloT BOOOMNPOBOAHYI BOAY, KaTywku TpyO nomelwawT B TepMocTar U
BolgepxumsatoT B TeyeHne 1000 4 npu Temnepatype (20 +- 2)°C, nopgepxvBas ypOBeHb BOAbl Bblille
npopesaHHbIX Noroc.

3atemM KaTylKu U3BnekawT M3 BoAbl, yAansioT C NOBEPXHOCTU Bnary dunbTpoBansHoW Gymaron u
BblAEpXMBaIOT MNPU KOMHATHOW TemnepaType B TeyeHue 24 4. MN3mepstoT NPOYHOCTb CBA3M MOKPbLITUS C
MOBEPXHOCTbIO CTanbHOM TPyObl No Npunoxenuto U (metog A).

K.3 ObpaboTka n odpopmneHmne pesynbTaToB UcnbiTaHni - no U.1.5 n U.1.6.



(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

MpunoxeHue J
(cnpaBo4HoOe)

Onpe.qeneHMe nnowaanun oTcinanBaHunsa 3alWUTHbLIX I'IOKprTVIﬁ npu KaTogHOM nonsapusauumm

MeToa npegHasHayeH [Ans NPOBEAEHWA TUMOBbLIX WUCMbITAHUA Ha YCTOMYMBOCTb MOKPbITUM K
oTcrnamBaHuio NPY KAaTOAHOW Nonspu3auunm.

J1.1 Obpasuamn Ons MCNbITaHUA ABNSOTCS MOKPbITUS, HAHECEHHBIE Ha BHELLHIOK MOBEPXHOCTb TPyO
(pasmepamu He MeHee: anameTp 76 MM, AnvHa 150 MM) B NPOMBILLSIEHHBIX YCITOBUSIX.

J1.2 CpepcTtBa KOHTPONSA 1 BCrioMoraTerbHble YCTPOMCTBA

BonbTmMeTp MOCTOSHHOrO TOKa C BHYTPEHHUM comnpoTtuBneHvem He meHee 10 MOwm v gmanasoHom
namepenun ot 0,01 go 5,0 B.

OneKTpoa CpaBHEHUS CTaHOapTHLIV MeAHO-CynbdaTHbI unu xnopcepedpsHein no FOCT 17792.

[MpoBoAa MOHTaXHbIe C U3onauMen AN aNeKTPOyCTaHOBOK UMW aHanormyHble nM.

BoikniovaTenb anekTpuyecKuii.

AHO[J aKTMBHbIN - CTEPXKEHb U3 MarHus Yuctoton 99% vunm aHoa MHEPTHbIV - NNaTMHOBAas NPOBOJSIOKa MO
FOCT 10821 nnu rpadoUTOBbIN CTEPXKEHD.

NCTOYHMK MOCTOAHHOIO TOKa WNW BLINPAMUTENb NEPEeMeHHOro Toka (O4NnS U3MepeHur C MOMOLLbIO
WHEPTHOro aHoda).

PeocTar (anst uamepeHuin ¢ MOMOLLbI0 MHEPTHOIO aHoAa).

PesuncTtop c conpoTtuneHnem 1 Om (ons M3aMepeHuin ¢ NOMOLLBI MHEPTHOO aHoaa).

Ckanbnernsb.

OuctunnupoeanHas Boga no NOCT 6709.

OnekTponuT: pacTBOp CEPHOKMUCIOINO HaTpwsi, XITOPUCTOrO HAaTpUA W YITIEKUCNOro HaTpus B
anctnnnupoBaHHow Bode 3%-Hbl (OAHOMNPOLEHTHbLIV PacTBOP MO KaXAOMY KOMMOHEHTY).

TokoHenpoBOAALLMIN BOAOCTONKMIN repMETUK, Hanpumep n3onsumoHHas butymHas MacTtuka.

J1.3 MoaroToBka K n3amepeHusam

J1.3.1 B ueHTpe obpasua B 3alUMTHOM MOKPbITUM CBEPSAT UMMUHAPUYECKOE OTBEPCTNE AMaMeTpoM B
Tpy pasa Gonblue TONWUHBbI MOKPbITUS,, HO HEe MeHee 6 MM. MeTann Tpybbl He JoMmkeH ObiTb NepdOPUPOBaH.
MoBepxHOCTb MeTanna B 0TBEPCTUM 06€3XNPUBAIOT CNINPTOM.

Topubl Tpybbl (pucyHku J1.1 v J1.2) repmMeTM3npytoT TOKOHEMNPOBOASLUMM FEPMETUKOM TaK, YTOObI
3NEKTPONUT HE MPOHMKaN K BHYTPEHHEN He3allMLIEHHOW MOBEpPXHOCTM TpyObl. [MpegBapuTenbHO K KOHLY
Kaxxgomn Tpybbl NpMKpennsoT NpoBo4 A1 SNEKTPUYECKOro KOHTakTa ¢ obpasuom.
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1 - @MKOCTb, 2 — uchbiTyemblid obpasel; 3 — aneKTpOnuT,
4 — mMarsveBblit aHon, 5 — sonebTMETP; 6 — 3NeKTpon CpaBHe-
HUS

PucyHok 1.1 — Cxema npoBefeHUs1 ICNbITaHUA ¢ Npume-
HEHWEM MarHueBoro aHoaa

"Puc. J1.1. Cxema npoBegeHns ncnbiTaHs ¢ NpUMeHeHMemM MarHMeBoro aHoga"
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1 — eMKOCTb, 2 — UCnbiTyembid obpasel; 3 — anNeKTponuT,
4 — uHepTHbI anoa; 5 n 8 — BoONbTMETPLI; 6§ — 3TanoHHoE Co-
npoTUBNexHue; 7 — peocrtar; 9 — 3neKTpoq cpaBHeHuUs

PucyHok J1.2 — Cxema npoBeaeHuUa “cnbiTaHus ¢ npume-
HEeHUEM UHepTHOre aHoAa

"Puc. 1.2. Cxema npoBefieH1s UCNbITaHUS C NPUMEHEHNEM UHEPTHOIO aHoAaa

Tpn ncnbiTyembix obpasua Tpyd 2 nomeLLarT BEPTUKANIbHO, CUMMETPUYHO LEHTPY, B MITOCKOAOHHYHO
€MKoCTb 1 ¢ anekTponutom 3. B LeHTpe eMKOCTM pasmeLlaloT aHog 4.
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Mnowane NoBepxHOCTM obpasua NOKPbITUSA, HAXOOSALWEWNCH B KOHTaKTE C JANEKTPOMUTOM, - HE MeHee
358 cM2, pacctosHue mexagy obpasuamu U aHoAOM - He MeHee 38 mm. [Mpu 3ToM 0Opasel, NOBpPEXAEHHON
cTopoHOoNn obpallaloT B CTOPOHY aHoAa.

[nsa npoBegeHVs UCNbITaHWIA COBMPAIOT SMNEKTPUYECKYID CXEeMY B COOTBETCTBUM C pucyHkom J1.1 npu
NpUMEHeHUM MarH1eBoro aHoga u J1.2 - npyu NpYMEHeHNM MHEPTHOrO aHoAaa.

Mpu NpumeHeHWM MarHveBOro aHoga: obpasel C MOMOLLbID MPOBOAOB COEAMHSIIOT C MarHWeBbIM
aHoOdOM, KaK nokasaHo Ha pucyHke J1.1, 1 ycTaHaBnMBalOT Ha HeM NoTeHuuan B npegenax ot muHyc 1,45 go
MuHyc 1,55 B no mepgHo-cynbgaTtHOMYy 3MNeKkTpoAy CpaBHEHWst 9, YTO COOTBETCTBYET MPUONM3UTENBHO MUHYC
1,4 B no xnopcepebpsiHoMy anekTpody cpaBHeHusi. lamepeHue ycTaHOBMBLLErocs noTteHuuana Ha obpasue
MPOBOAST C NMOMOLLIO 3M1EKTPOAA CPABHEHMS U BbICOKOOMHOIO BOfbTMETPA NMOCTOSIHHOMO TOKa 5.

Mpn ucnblTaHMM C MHEPTHBIM AaHOAOM COOMpalT CXeMy B COOTBETCTBUM C pucyHkom J1.2. Obpasel, 2
MOAKITIOYAOT K OTpyUaTENbHOMY MOMCY UCTOYHMKA TOKa. VIHEPTHBINM aHog 4 coeauHsAT nocnegoBaTenbHO C
3TanoHHbIM conpoTueneHnem 6 (1 Om), peoctaTtoM 7 1 NONOXUTENbHBIM NOMIIOCOM UCTOYHMKA TOKa. BonbTmeTp
5 nopkntoyatoT napannenbHo 3TanoHHOMY COMPOTUBAEHUIO 6. Ynpasnsas peoctaTtoMm 7 yCTaHaBnuBaloT Mo
nokasaHusM BonbTMeTpa 8 noTeHuman Ha obpasue muHyc (1,5 +- 0,05) B, 3aTem BonbTMETP 5 OTKMOYAKOT U
OUKCUPYIOT BpEMS Havyana UCnbITaHWN.

J1.4 TpoBeaeHne namepeHnin

1.4.1 O6pasupl BbIAEPXKMBAIOT B paCTBOPE ANEKTPONnUTa noj AeNCTBUEM HarNOXeHHOro KaTogHOro Toka
B TeueHue 30 gHen npu Temnepatype oT 18°C go 22°C vunu Npu noBbILLIEHHOW TemnepaTtype, Hanpumep npu
40°C, 60°C. Bbibop noBbIWEHHOW TeMnepaTtypbl WUCMbITaHUIA OMpedensieTcs MakCMMarnbHOW TemnepaTypou
aKcMnyaTaumm NoKpbITHS.

VcnbiTaHusa npy NOBbILEHHOW TemnepaType NpPOBOAAT MyTEM MOOOrPEBAHMS UCMbITATENBHOW SAYENKM
Ha anekTponnuTke 1 nogaepxaHusa Tpebyemorn TemnepaTtypbl. YPOBEHb 3MEKTPONUTa Npu 3TOM KOHTPOMMPYHOT
He pexxe OJHOro pasa B CYTKW.

J1.4.2 Tepunopunyeckn yepes kaxagble 7 OHEW NPOBOAAT 3aMeHy pacTBopa anekTponuta. Ons aToro
nogady HanpsikeHus Ha obpasubl npekpallaroT, 3NEKTPONWUT BbiNMMBAKT, €MKOCTb M 0Bpasubl NpOMbIBaOT
ONCTUNNMPOBaHHOW BOAOW, 3anuBas ee 2 - 3 pa3a v B3banTtbiBas. 3aTeM 3annBaloT CBEXWUA ANEKTPONNT.

J1.4.3 Mo okoHYaHMK ucnbiTaHWU obpaseL, C NOKPbITUEM OEMOHTUPYIOT, MPOMbLIBAIOT BOAOW U BbITUPAIOT
BeToWbt0. lMnowaabe OTCNoMBLUErocs yvacTka MOKPbITUS OronsitoT, OCTOPOXHO MOAAEBas U cpesasi NoKpbITHe
ckanonenem.

J1.4.4 [Ins XeCTKMX MOKPbITUIA TonwmMHOM Gonee 1,2 MM [onyckaeTcs HarpeBaHWe MOKPbITUST Bbille
TemnepaTtypbl pasMsr4eHnss ¢ MocrnegyllmMM MOMHbIM yaaneHveM MoKpbITUS ¢ MeTanna. 3a nnowagp
OTCIanBaHUs MOKPbLITUS B 3TOM Clydae NpWHMMAOT Mnnowanb, OrpaHWYEHHYH KOHTYPOM M3MEHEeHMs LBeTa
MeTanna ¢ ceporo Ha 6onee TeMHbIN.

J1.5 O6paboTka pe3ynbTaToB N3MepeHni

Mnowaae oTcnamBaHns NEPEeBOAAT Ha KarbKy, 3aTeM BbIYMCMAIOT METOAOM B3BeLMBaHUA. s aToro
NMEpPEHOCAT KamnbKy YyKasaHHOM nnowagu Ha nnoTHy Oymary ¢ M3BECTHOM Maccou eauHuubl nroLiagu.
Mnowaab oTcnamMeaHusa S, CM2, BLIMUCAAIOT NO hopmyne

S =m/m , (JI.1)
1

Tme m - Macca OyMaru IUiomanbio, PaBHOM IIJIoWaly OTCJIAMBAHUSA, I;
m - Macca 1 cMm2 ByMarm (omnpenesyissioT KaK cpelHeapudMeTMyecKOoe 3HaueHUe
1 wmacc 10 ofpasuoB, KaXIBM JoWanbiod 1 CMZ2, BHPE3aHHEX 10 OMalOHAJM
aucTa 6ymarm), T/cM2.

3a 3HayeHune nnowagM OTcnaMBaHUSA OAHHOrO MOKPbITUS MPU KaToOHOW nondpusaumyv MpUHUMaKT
cpegHeapudMeTMIeckoe 3HaYeHWe pe3ynbTaToB WM3MEPEHWd Ha Tpex obpasuax UCMbITYEMOro MOKpbITUS,
BblYMCrisieMoe ¢ TOYHOCThIo 40 0,5 cMm.

J1.6 OdbopMneHune pe3ynbTaToB M3MEPEHUN

PesynbTaTthl UamepeHnin 3aHOCAT B NpoToKon no dgopme J1.1
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MpoTokon
onpeaeneHusi Nnowaan oTcranBaHus NOKPbITUMA NPU NONAPU3aLUN KaTOAHbIM TOKOM

KOHC‘I‘pyKLU/IH n TUII 3allMTHBIX HOKpr‘I‘I/HZ

dopma oOpaszLOB

AHOZ

IraMeTp HaHOCHMMOI'O MNOBPEeXIEeHMA B INOKPHETUM, MM

PaspemeHHasa npenesibHaA JOoWanb OTCJAMBAHUA:

nopmM TeMIepaTrype °cC cM2
e cM2

®dopma J1.1

Pesynbtatbl namepeHui:

HaTra |Homep napTtum, Homep Temnnepa- |[IpOOOIIXUTEJIBHOCTD [Imomwmanb
VICIIBI— Yy4acToOK M3MEepPeHnd TYypa BEIOEPXKU B oTcJlanBa-—
TaHMM | Tpybomnpoeona VICIIEITAHMA | 3JIEKTPOJIUTE, CYT HUsA, CM2
o
, C
1 2 3 4 5 6

CpenH,q,q IJiomanb OTCJIaMBaHUMA

[Inowanb OTCJIaMBAHMA NPM KATOOHOM MOJApM3aLUMM HapTUyM oOpasloB

cooTBEeTCTBYET, HEe COOTBeTCTBYyET Tpe()yeMOMy SHA4YEHUIO

JOJIXHOCTE JIML], I[IPOBOIMBIIMX M3MEepeHUe IOONMChH pacumdpoBKa MIOONUCU

IDaTa

MpunoxeHne M
(cnpaBo4Hoe)

Onpe,qeneHMe nepexogHoro ANIeKTpn4yeckKkoro conpoTuBrieHnAa N3oNnAUuMOHHOIo NOKPbITUA

MeTop, npepHasHadeH Onis MPOBELAEHWUS] TUMOBBLIX MCNBbITAHUA WMIU OLLEHKM 3aLLUMTHOW CMOCOOHOCTM
MOKPLITUSA Ha HOBbIX Tpybax, a Takke Ha YNOXEHHbIX B FPyHT TpybonpoBogax (B mMecTax LypdoBaHus) npu
TemnepaTtype cabiwe 0°C.

M.1 CpeacTtBa KOHTPOIS 1 BCroMoraTerbHble YCTPONCTBA

TepaommeTp Tnoe E6-14, E6-13A no TOCT 22261 ¢ ananasoHom mamepeHuin oT 1 x 10(4) go 1 x
10(14) Om nnn merommeTp.

OnekTpoa-6aHaaX U3 OLMHKOBAHHOMO CTasibHOro nucta tonwuHon 0,5 mm, wmpuHon 0,4 m, gnvHon L,
pasHou nu D + 0,1, rae D - gnametp Tpy6bI, M.

[MonoTeHue 13 xnonyatobyMaxxHown TkaHW pa3MepoM He MeHee pa3mMepa anekTpoda-baHaaxa.

Hatpuin cepHokucnbin (Na2S04) no NOCT 4166,3%-HbIi pacTeop.

HedekTockon nckposoin Tnna KpoHa 1p nnu apyron ¢ aHanorm4yHbIMu napameTpamu.

TonwmHomep Ntoboro TMna ¢ NorpeLlHOCTbI0 N3MepeHus: +- 50 MKM - A4ns NoKpbITMIA TonwmHon o 1,0
MM; +- 100 MKM - 4Nt NOKPbITUIA TonwuHon 6onee 1,0 Mm.

Mpoeoga coeamHuTenbHble No FOCT 6323 nnn aHanorMyHble.
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MCTOYHMK NMOCTOSHHOIO TOKa - cucTeMa anekTpuyeckmx 6atapen no NOCT 2583 unu aHanorMyHble ¢
obwum HanpskeHnem He meHee 30 B.

BonbTmeTp BbICOKOOMHbIV Tuna 3B-2234 no NOCT 8711.

Mwnnnamnepmetpsl no FOCT 8711.

Pesauctop (peoctat) ntoboro tmna.

M.2 O6pa3subl Ans UChbiTaHWI

M.2.1 B kavecTBe 00pasuoB Ansl MUCMbITAHUA WUCMONb3yOT 0bpasubl, OTpPe3aHHble OT Tpybbl, WnK
HenocpeacTBEHHO TPYObI, YINIOXEHHbIE B IPYHT.

M.2.2 KonunuecTtBo napannenbHbix 06pa3uoB AN 3a4aHHbIX YCIOBUI NCMbITAHUN - HE MEHEE TPeX.

TonuwuHa n ananexkTpuyeckas CnmnoLwHOCTb 06pasLoB AOMKHbI COOTBETCTBOBATL TpeboBaHMaM HL Ha
ncneityemoe nokpbitTre. O6pasubl ¢ geekTaMmm NOKPbITUS K UCTIBITAHUAM HE AOMYCKakTCS.

M.2.3 KonnyecTBo ucnbITyeMbIX Y4aCTKOB Ha TpybonpoBoae onpeaensieT KonmyecTBo WypdoB.

e e e e —— =
M W Ty R
s A s W

L X I ¢ XX > B .0.0.0.0.0.0.0.0.0.0.0.0.0.0‘0.0.0.0:. X X

\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\"\\\

1 — cTeHka TpyDul; 2 — KOHTAKT ¢ Tpybon; 3 — aKpaHupylLine KONb-

Hesble anexTpoabl-baHaaxu; 4 — KonsueBon anekTpog-6anaax; 5 — Tka-

HeBoe nonoTteHue; 6 -— n3oNsUMOHHOE NMOKPbiTHe TpyObl; 7 — Tepacm-
METp “nn MeromMmeTp ¢ knemmamn 3, fl, 3

PucyHok M.1 — CxeMa n3amMepeHusa NepexoiHoro anekTpuiecko-
FO COMPOTUBNEHUS U3OMKLMOHHOTO NOKPbITUSI Ha Tpybax meTo-
A0M «MOKPOTO KOHTaKTa»

"Puc. M.1. Cxema n3mMepeHunsi NepexogHOro aMeKTpUYECKOro COMPOTMBIIEHNS U3ONALUOHHOTO MOKPBLITUS Ha
Tpy6ax MeTogom "MOKPOro KOHTakTa"

M.3 NMpoBegeHne ncnbiTaHnn

M.3.1 TlepexogHoe anekTpuyeckoe conpoTuBreHne nokpbiTua (pucyHok M.1) Ha HoBbIx Tpybax
N3MepsIoT METoOM "MOKPOro KOHTakTa" ¢ NpUMeHeHneM TepaoMMeTpoB UM MeroMMmeTpoB. Ha noBepxHOCTb
nokpbITUSA Tpybbl (MNK obpasua, oTpes3aHHOro OT TPyObl) MO NepuMeTPy HaknaablBalT TKAHEBOE MOSoTeHLE,
cMoyeHHoe 3%-HblM pacTBOPOM CEPHOKUCIOrO HaTpus, 3aTeM Ha MoroTeHUe HaknagblBalT MeTanmyeckun
anekTpoa-6aHaax LWMpuHoW He MeHee 0,4 M M NNOTHO CTArMBalOT ero 6onTamm UnNM pe3nHOBbLIMU NIEHTaMM.
[Nna ucknioyYeHns BrMAHUSA MOBEPXHOCTHOM YTEYKMN TOKa Yepes 3arpsa3HEHHYI0 MU YBMaXXHEHHYIO NMOBEPXHOCTb
N30MNSALMOHHOIO MOKPbITUA AOMOSIHUTENbBHO MO 06€e CTOPOHbI HaKMadblBalOT ABa 3KPaHMPYIOLUX 3reKTpoaa-
6aHgaxa wupunHon He MmeHee 0,05 M, Tak 4TOObl OHM HE KOHTAKTUPOBANW C FPYHTOM.

Ona n3mepenus nogknoyatoT knemmy J1 (nnHUS) TepaommeTpa K anektpoay-6aHgaxy 4, knemmy 3
(3emns) - Kk meTanny Tpyobl 1, knemmy 3 (3KpaH) - K SKPAHUPYHOLLIMM KOSbLIEBbIM 3riekTpogam-baHgaxkam 3.
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T — KOHTaKT € Tpyb6oW; 2 — 3KpaHUPYIOLLWe KONbLIEBble 3neKTpoabi-BaHnaxv; 3 — KonbueBow anekTpop-6aHaax; 4 — TkaHeBoe nono-
TeHue; 5 — naonauuoHHoe nokpsITHe TpyBkl; 6 — CTeHKa TpyBbl; E — MCTOUHUK NOCTOSHHOTO TOKa; R — noTeHuuomeTp; V — BbICOKOOM-
HbifA BONbTMETP; MA — MUNNMaMNEPMETP

PucyHok M.2 — Cxema u3mMepeH1s nepexonHoro anekTpuHeckoro ConpoTUBIIEHWST U3OMALMOHHOO fIOKPLITUA METOOOM
«MOKPOFO KOHTaKTa» Ha YIOXEHHLIX B rPYHT TpyBonposoaax (B wypdax)

"Puc. M.2. Cxema un3aMepeHnsi NepexogHOro 3IIEKTPUYECKOrO COMPOTUBIIEHMST M3ONSILUOHHOIO MOKPbITUS
MEeTOAO0M "MOKPOro KOHTakTa" Ha ynoXeHHbIX B rpyHT Tpybonposogax (B wypdax)"

M.3.2 Tlpn u3MepeHunm  nNEepexogHOro  3SMEKTPUYECKOro  COMPOTUMBIIEHWS  MOKPbITUS  Ha
3KCNNyaTUpYIOLLMXCS MoA3eMHbIX TpybonpoBogax B MecTax LypdoBaHus (pucyHok M.2) Ha NOBEPXHOCTb
noKpbITMA TpybonpoBoaa, OYMLLEHHYK OT rpyHTa He meHee 4YeM Ha 0,8 M Mo ero AnuHe, Mo nepumeTpy
HaknagbiBaloT TKaHEBOE NONoTeHue, cMoYeHHoe 3%-HblM PacTBOPOM CEPHOKUCIIOrO HATpus, Ha NOMoTeHue
HaKnagbIBalOT MeTanfMYecKkMn anekTpoa-6aHaax WupuHon He meHee 0,4 M 1 NAOTHO CTAMMBAKOT ero bontamu
U1 PE3NHOBBIMU NeHTaMu. [N UCKNIOYEeHNsT BNUSHUST MOBEPXHOCTHOWM YTEYKN TOKA Yepe3 3arps3HEeHHY Unu
YBIAXXHEHHYIO MOBEPXHOCTb W30MALUOHHOIO MOKPbLITUS OOMOMHUTENBHO MO 06e CTOPOHbI HaknaabliBalT OBa
3KpaHMpYyLWMX anekTpoaa-6aHgaxa wmprHom He meHee 0,05 M, Tak YTOObl OHN HE KOHTAKTUPOBANM C FPYHTOM.

Peanctopom yctaHaBnueawT pabodee HanpshkeHve 30 B m cHumalroT nokasaHusi amnepmeTpa wu
BONMbTMETpA.

JonyckaeTcsa nsamepsaTb NepexofHoe ANeKTpuyYeckoe CONpOTUBMEHNE NMOKPLITUS Ha YNOXEHHbIX B TPYHT
TpybonpoBogax MeroMMeTpoMm, Hanpumep mapku M 1101, npu 3TOM M3MepeHus MPOBOAAT, KaK yKka3aHO Ha
pucyHke M.1.

Ecnn HeT HeobxoaMmocTu nmoBpexaaTb MOKpbITME (HanpuMep, ANs U3MepeHust aaresuu), knemmy 3
3aMbIKaloT He Ha OrofieHHbIN y4acToK TPYObl, @ Ha CTanbHOM LWTbIPb, BOUTLI B FPYHT PSAOM C TPYyGONpOBOAOM.

M.4 ObpaboTka pe3ynbTaToB UCNbITAHWUI

M.4.1 TlepexogHOe 3nEeKTpUYECKoe COMPOTUBIIEHNE W3OMSALMOHHOIO MOKPbLITUS Ha HOBbIX Tpybax
R_nep1, Om x M2, BbIMMCAAIOT No hopmyrne

R =R S, (M.1)
nepl 11
Tne R - noxaszsaHMs TepaoMMeTpa MM MeromMeTpa, OMm;
1
S - nJjomanb 3JleKTporda-0aHIaxa, MMeonlero KOHTaKT C WU30JIALUMOHHEM

1 nokpelTMeEM, M2.

M.4.2 TMepexogHoe anekTpuyeckoe conpoTuBneHne nokpbituss R _nep2, OM X M2, Ha YNOXEHHbIX B
rpyHT TpyboNpoBoAax BbIYMCAAT Mo hopmyne
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nep2 I
[IOKP

roe V - [ajeHue HallpsaXeHUs Mexny TpyOOIpOBOIOM U BaHzmaxoMm  (Io
[IOKp IIOKaszaHMsaM BOJbTMeTpa), B;

I - CcuJla TOKa B Lenm, A;
IOKpP

S - IJIoWalb BJeKTpona-0aHIaxa, MMEKRIMET O KOHTAKT C M30JISLVOHHBM
2 IIOKPHTHEM TpyDolnpoBoIla, M2.

MoKpbITUE CUYUTAIOT BbIOEPXKABLUMM MWCMbITAHWUS, €CMM NEPEXOLHOE 3NEKTPUYECKOE COMPOTMBIIEHME
COOTBETCTBYET YKa3aHHOMY B Tabnuue 7 HacTOSLEro cTaHgapTa.

M.5 OdbopmneHne pesynbTaToB UCMbITAHUIA

M.5.1 PesynbTaTbl UCNbITAHUIM O115 HOBLIX TPYO 0hopMAsOT B BUAE NMPOTOKOMA, B KOTOPOM YKa3bIBaKOT:

- HaMMEeHOBaHWe NPeanpPUATMA-N3roTOBUTENS U ero aapec;

- HoMep napTum Tpyd € NOKpLITUEM;

- 4aTy U3rotosneHus Tpyb C NoKpbITUEM;

- pesynbTaTbl OMNpedeneHnst CpeaHero 3HavyeHusi NepexofHOro 3MEKTPUYECKOro COMPOTUBIIEHUSA
MOKPbITUS;

- JOIMKHOCTb, hamunnuio, NOANUChE NnuLa, NPOBOAMBLLIENO UCMbITAHNS;

- JaTy UcnbITaHUN.

M.5.2 Pe3ynbTathl U3aMepeHunii NepexoaHoro 3afIeKTPUYECKOro CONPOTUBMEHUSA MOKPBLITUS HA YIIOXEHHbIX
B rpyHT TpybonpoBogax 3aHOCAT B NpoTokon no copme M.1.
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®Popma M1

HaVMEeHOBaHME OpIaHM3alumn

MpoTokon
onpeaeneHNs NepexoaHoro 3f1IeKTPUYECKOro ConpoTUBIIEHUSA NOKPLITUN METOAOM "MOKPOro KOHTakTa"
Ha YNOXeHHbIX B FPYHT TpybonpoBoaax

HamMmeHOBaHMe TpyOONpOBOIAa, €TI0 MNPOTSAXKEHHOCTH
YuacTok Tpybomnposonma (HoMep mypda)
Ty M KOHCTPYKLMSA SBallMTHOT'O ITOKPHEITUS

Ia-|Homep | Dna- I[lageHue Cuyia ToKa Ilnomwanob 3HaueHue
Ta |wypba|mMeTp HANPSAXEeHUI B Lenu 3JleKTpona—-0aH— IepexonqHOTO
TPy OBL (o I nokp, A maxa, BIIEKTPUUECKOTO
, M IIOKa3aHUAM KOHTAKTUPYIIETO | CONPOTUBIIEHUS
BOJIbTMETPA) c Tpybou [IOKPEITUA
V_mnokp, B S 2, M2 R nep2, OMm x M2

[lepexonHOE DBJIEKTPUUECKOE CONPOTUBIIEHME IOKPHTUSA TPyDOONpoBOIA
COOTBETCTBYET, HE COOTBETCTBYET
TpebyeMOMy BHaYeHMIO

OOJIXHOCTBE JIMI, IPOBOIOMBIMX M3MEPEHMA JIMYHAA IIOLOIINMCH pacmm@)pOBKa IIoOnmcum

MpunoxeHue H
(cnpaBo4HoE)

OﬂpeﬂeﬂeHMeCOHPOTMBneHMﬂBAaBnMBaHMw

MeTop npegHasHayeH ANs NPOBEAEHMSI UCMbITAHUS MONMMEPHLIX MaTepuarioB M MOKPbLITUA Ha WX
OCHOBE MO MOKasaTemnto COMPOTMBIIEHVS BAABMMBAHWIO WM YCTAaHOBMEHUA COOTBETCTBUS UX TpeboBaHMAM
HacToslLLero cTaHgapTa.

CywHOCTb MeToda 3akro4vaeTcs B ONpPedernieHny COMpOTMBIIEHWS MPECCOBAHHOIO martepuana wnm
NMOKPLITUSA BAABNUBAHMIO (NeHeTpaummn) npu Harpy3ke 10 H/mm2.

H.1 O6pasubl gnst ucnbiTaHuin

O6pasuamn Onst UCMbITaHU ABNAOTCA NNacTUHbl npeccoBaHHoro martepuana no FOCT 16336
pasmepom 150 x 150 MM, TONWMHON He MeHee 2 MM Wy 0Bpasubl NokpbiTUSA (cBugetenu) no HO Ha atu
MOKPbLITUS C rMagKkor POBHOW MOBEPXHOCTLIO 6e3 B3OyTWU, CKONOB, TPELWWUH, PAKOBWUH 1 OPYrnX AedeKTOoB.

H.2 CpencTtBa KOHTPOMS U BCNOMOraTenbHble YCTPONCTBa

TonwmHomep M3onaumm

OnekTpowkad cywunnbHbii nabopatopHbii Tvna CHOM 3,5.3,5.3,5/3M nnu gpyroi aHanornyHeln ¢
TOYHOCTbIO PErynnpoBaHus Temnepatypbl +- 2°C (unm BogHbIN TEPMOCTAT C TEPMOPENYNIATOPOM).

TepmomeTp meTeoponorndeckunt no FOCT 112.

CrepxeHb MmeTannunyeckun guametpom (1,8 +- 0,1) mm oben maccon (250 +- 20) r.

[ononHuteneHbIN rpy3 maccon (2250 +- 50) r.

MHankaTtop 4acosoro Tuna N410M[ no HL ¢ ueHown aenexuns 0,01.

Yacbkl MexaHuyeckue.

MeTtannuuyeckas nognoxka pasmepom 150 x 150 MM (pasmepbl XXeCTKO He HOpPMUPYOTCA) Unu obpasel
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MOKPbLITUSA Ha CTanbHOW MOAJSOXKKE.

JlnHerika nameputensHasa metannuyeckas no FOCT 427.

H.3 MNogroToBka K UCMbITAHWUIO

H.3.1 O6pasubl UCnbITbIBAOT HE paHee YeM vepes 16 4 nocne NpeccoBaHUs UM HaHECEHUS MOKPLITUS.

H.3.2 YcTtaHaBnuBatoT nepekntoyaTtenbs anekTpollkada B NONoXeHMe, COOTBETCTBYIOLLIEE TemMnepaType
ucneitaHmsa 20°C nnu 40°C.

H.3.3 YcraHaBnmBaloT obpasel, Ha MeTanIM4eckyto NOAMOXKY U BblAEPKMBALOT Npu Temnepartype (20 +
-2)°C vnun (40 +- 2)°C B TeyeHne He MeHee 60 MUH.

H.4 NMpoBeaeHne ucnbiTaHuin

H.4.1 Ha ucneiTyembli o6paseL, ycTaHaBMMBAKT CTEPXKEHb M Yepe3 5 ¢ Ha MHAMKATOpe yCTaHaBMMBaOT
HyneBoe 3HadeHue, nocne 4yero AobaensAT rpy3 maccowm 2250 r.

H.4.2 Yepes 24 4 cHUMAKT CO LIKanbl MHOVKATOpPa NoKa3aHus rryOvHbl BOABNMBAHMS C TOYHOCTbIO 4O
0,01 mm.

H.4.3 VcnbiTaHns BbINOMHAIOT B TpeX Tovkax obpasua, paccTosiHue Mexay KoTopbiMy He meHee 30 MMm.

H.5 O6paboTka pe3ynbTaToB UCNbITAHWN

H.5.1 3HauyeHne conpoTuBreHus BaaBnMBaHuio P_cp, MM, Ona kaxgoro obpasua BblMUCNAT MO

dopmyne

1 n
P = — Cymma P , (H.1)
cp n i=1 i
roe P - 3HaUeHMEe CONPOTMBIIEHMS BIOABJIMBAHMIO IJIS 1-¥ TOUKM, MM;
i
n — KOJMYECTBO MCIETAHHBIX TOYEK.

H.5.2 COI'IpOTI/IBJ'IeHI/Ie BOaBITIMBaAHUIO OLlEHMBAIOT KaK yaoBeTBOpUTEsibHOE, eCln

P <=P, (H.2)
cp H

roe P - HOpMMPpYyeMOe BHaueHMe CONPOTUBJIEHMS BIABJMBAHMIO [0 HACTOALEMY
H CTaHIapTy.

H.5.3 Ecrim P_cp > P_H, ucnbitaHms npoBOAST Ha yOBOEHHOM Konm4yecTBe o6pasuoB. Pesynbrathl
MOBTOPHbIX UCMbITAHUI CHUTAIOT OKOHYaTENbHbIMW.

H.6 OdopmneHne pesdynbTaToB UCTbITAHWN

PesynbTaTthbl ncnbitaHumn opopmnsAloT NPOTOKONIOM, B KOTOPOM YKa3blBatoT:

- MapKy MaTepuana u Homep napTuu;

- COMNPOTUBIIEHNE BOABMMBAHUIO, MM;

- (hamunuio, nms, 0T4ECTBO, NOANUCH U AOIMKHOCTL NNL, NPOBOAUBLUNX UCTLITAHUS;

- AaTy NpoBefeHUs UCTbITaHUs.

MpunoxeHue N
(cnpaBo4Hoe)

nOKprTMﬂ AnA 3allunTbl OT Hapy)KHOﬁ Koppo3uun prﬁonpOBOp‘OB TennoBbIX CeTeN n ycnoBusa nx
npoKnagku

1.1 XapakTepnCTUKM NOKPLITUIA N YCNOBUS UX HAHECEHMS NpUBEAEHbI B Tabnuvue IM.1.
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Yycio- KoHcTpyKLMa TomnmmHa Cniocob6 Bun MakcuMaJib—
BUSA (cTpykTypa) IIOKPHITUSA, MM |IOPOKJIAOKM |TernjIom30JIsa- HO
HaHe- 3alUTHOTO TEIJIONPO— ARZaZi OonyCcTMUMas
CeHMsA IIOKPBEITUA BOIoa TEeMIIepaTy-—
ITOKPHBI—~ pa
TS TEeInJIOHOCU—
Tens, °C
Bazo- |CunukarHo-smajne-|0,5 - ninsa|llon3emMHbB |Bce BUIOEL 300
BEIE BOE (oBa cyosa| Tpy©o B KaHaJIax | TenjoBou
sManu Mapku 155T|momameTpoM IO (U MB0JIALUN
unu Mapkm MK-5, 159 MM | DecKaHalb—
OIJIABJIEHHOM IIPMU |BKJIOY. ; HBIN
TeMmIeparType 0,6 - OJis
ceeme 800°C) TpyO
ovaMe TpOM
ce. 159 Mmm
AJoMOkepaMmuec— He wmeHee To xe Bce BUIEL 300
Koe (ommH  cJjon 0,25 TEeIJIOBOM
MIOKPBEITUA nzonaumum, PH
[1JIa3MEHHOT'O BOIOHOM
HaHeCeHUd nus BEIT KK
cMecu KOTOPOM oT
IIOPOIKOBOTO 2,5 mo 10,5
QJIIOMMHU A MapKM
IA-4 (85%) mu
MJIBMEHUTOBOTO
KOHLIEHTpaTa
(15%)
Ha OCHOBE He meHee " Bce BUIEL 150
MEeTAaJIJIM3ALMOHHO— 0,25 TEeIJIOBOM
IO  aJIOMMUHUA c mnsonauum, pH
NIPONUTKOM BOIHOM
KpeMHHUMopTraHude— BEIT SIXKM
CKIUMM KpacKaMu KOTOPOM oT
(onBa criosa 4,5 no 9,5
AJIOMMHM A, OIOVH
CJIOM KpacKM)
OpraHOCUMIIMKATHOS He wMeHee [lon3emHEM |Bce BUIBL 180
MapKu 0OC-51-03 0,25 B KaHaJlaxX |TelnjioBoOu
(c W30JIALUU
TepMoobpaboTKOM
npm 200°C)
Tpac—- |OpraHocuiamkaTHOe |He MeHee |[[Ion3eMHB | Bce BUIEL 150
coBele [Mapxkm OC-51-03 c|0,45 B KaHaJlax |TeNnJjoBOM
oTBepauTesemM* MBOJIALMN
ONOKCUIOHOE (tpu|He mMenee 0,1 To xe Bce BUIOEI 150
CJIOS  BIOKCUIOHOM IIOOBECHOM
sMaJn MapKu TEeJIOBOM
SM-969) * MBOJIALNA
Kpemuumoprauuue- | He MeHee " To xe 150
ckoe (trpu  cmosa|0,25
KpeMHUMopIraHude—

CKOM Kpackm) *

Ta6bnwuua IM.1
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* [IpVMMEHSIT I[IPM PEMOHTEe TEMJIONIPOBOLOB,
MECT [PUCOEOVHEHUN .

a TakKxe nOJ4d

M30JIAUVN

CTEIKOB U
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MpunoxeHue P
(cnpaBo4Hoe)

Msmepel-me nonapu3aumMoHHbIX NoTeHUManoB nNpu SﬂeKTpOXMMVI‘-IeCKOI;l 3auuTe

P.1 MeToa namepeHuii Nonsipu3aLMoHHbIX NOTEHLMANO0B Ha NOA3EMHbIX CTalnbHbIX TPybonpoBoaax

P.1.1 TNonsipusaumoHHble noTeHumansl E Ha noaseMHbIX cTanbHbIX TpyOOnpoBodax W3MEpPSIoT C
MOMOLLbIO AAaTYMKOB NOTEHLMana Ha crneumanbHo 060pyAoBaHHbIX CTaLMOHAPHbLIX KOHTPOMbHO-U3MepPUTENbHbIX
NyHKTax ABYMS METOOAMM:

meTod 1 - MpM NOMOLUM CTaUMOHAPHOIO MeOHO-CyrNb(aTHOro 3MeKTPoA4a CpaBHEHWUS ANMTENbHOro
OEeVCTBUS 1M JaTyuKa Nonsipu3aumMoHHOro noteHumana (pucyHok P.1);

MeTopn 2 - Npy NOMOLLM AaTynKa Nonsipn3aumMoHHOro NoTeHuuana n NnepeHoCHoOro MeaHo-cynbaTHOro
3MEeKTpoAa CpaBHEHUS.

P.1.2 O6pasuamn Ona maMepeHun SBNAKOTCA Yy4YacTku TpybonpoBOAOB, pacrofioXeHHble B 30HE
OencTBust CpeacTB ANEKTPOXMMUYECKON 3aLUUTBI.

P.1.3 Cpeacrtea KOHTPOIS 1 BCoMmoraTerbHble YCTPONCTBa

Mpunbopbl OnNs uM3MepeHuin noTeHUuMana nwboro Tuna co BCTPOEHHLIM MNpepbiBaTenemM Toka
nonspusaunmn gaTdmka.

OnekTpoa cpaBHEHUS MeOHO-Cyrnb(gaTHbIN ANUTENbHOrO AEWCTBUMS CTauMOHAapHbIA C  AaTYMKOM
noTeHuuana.

OneKkTpoa CpaBHEHUS NEPEHOCHOW MeAHO-CyNbdaTHbIN.

Tpyba acbouemeHTHas amametpom ot 100 go 120 MM Anst yCTaHOBKM MEPEHOCHOTO MeQHO-
cynbaTHOro anekTpoaa CpaBHEHMS.

[aTtunk noTeHumana B BMAE CTanbHOM MNacTuUHbl pasmepoMm 25 x 25 MM, M30fMpOBaHHOM C OOHOW
CTOPOHbI MacTUKOW. [laTumk KpenaT Ha Kopryce CTauMOHapHOro MegHO-CyrbaTHOro anekTpoga CpaBHEHMS
(pucyHok P.1) nnu Ha acbouemeHTHON Tpybe.
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1 — Tpy0OnpoBOa; 2 — KOHTPONbHbLIE NPOBOAHUKK, 3 — Npubop

CO BCTPOEHHBLIM npepbiBaTenieM Toka nonsipusauun agartyuka ¢

knemmamy: C — Ons NOAKNIYEeHWs CoopyxeHus (Tpybonpo-

Boga), 1.0 — anekrpoja cpasHeHun, B.O — paruvka noteHuma-

na; 4 — crayuoHapHbiid MefHO-cynNbgaTHBIN ANEKTpoa cpaBHe-
HUS, 5§ — aartyuvk noteHyuana

PucyHok P.1— Cxema uaMepeHua nonspuaaumoHHOro
noTeHuunana Ha CTalunoHApPHBIX KOHTPONbHO-M3MepU-
TenbHbIX NYHKTaX
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"Puc. P.1. Cxema un3MepeHusi Monsipu3auuoHHOro MnoTeHuMana Ha CTauMOHapHbIX  KOHTPOSbHO-
n3MepuTesbHbIX NyHKTax"

O6opynoBaHMe cTaumMoOHapHbIX KOHTPOSbHO-U3MEPUTENBHbIX MYHKTOB:

- ANs NpoBeAeHUs n3mepeHun no metogy 1 ctauMoHapHbI MegHO-Cynb(aTHBIN 3NeKTPo CpaBHEHUs
ONUTENBHOIo OENCTBUS C 4aTYMKOM NOTEHUMana ycTtaHaBnmMBatoT Tak, YTOObl AHO Kopryca MeaHo-CynbdaTHOro
3M1eKTPOAa CpaBHEHUS N AaTYMK HAXOAWUIMCh Ha YPOBHE HDKHEN obpasytoLlen TpybonpoBoga u Ha pacCcTosHWM
100 MM oT ero OokoBoM MnOBepxHOCTU. [INocKOCTb AaTtyvka pacnonaralT NeprneHAMKYNApHO K Ocu
TpybonpoBoga. Ecnu TpybonpoBo4 MpONOXEH BbIlE YPOBHS MPOMEP3aHWUst FPpyHTa, TO MeOHO-CynbgaTHbIN
3NEKTPOS CpaBHEHWsI yCTaHaBNMBAIOT TakK, YTOObI HO ero Kopnyca Haxogunock Ha pacctosHum ot 100 go 150
MM HWXKE MaKCMMarbHOW rNyOuHbI NpoMep3aHusi rpyHTa. [1poBoAHMKM OT TpyObl, MeAHO-CynbdaTHOro
3MeKTpoAa CpaBHEHWS U AdaTyvka NOoACOeAMHSAIOT K KremMMam (BbiBO4am MPOBOAHWUKOB), KaK yka3aHO Ha
pucyHke P.1.

Mpn ncnone3oBaHum npubopa co BCTPOEHHbLIM NpepbiBaTENEM TOKa Nonsapusaunm gatymka NnpoBOgHUKM
NPUCOEOUHSAIOT B COOTBETCTBMM C MHCTPYKLMEN NO 3KcnnyaTaumm npnbopa;

- Ana NnpoBedeHus uamepeHun no metogy 2 acbouemMeHTHyo TpyBy C 3aKpenneHHbIM Ha Hen 4aT4yMKoM
yCTaHaBMNMBaloOT Tak, YTOObl HWKHUIA KOHeL, TpyObl U AATYMK HaXOOWMCb Ha YPOBHE HWDKHEW obpasytollen
TpybonpoBoga Ha pacctosHuM 100 Mm oT ero GokoBor noBepxHOCTW. [MNockocTb AaTtymka pacrnonaratoT
nepneHauKynspHo Kk ocu Tpybonposoga. MpoBOAHMKM OT TpyObl M AatyMka MOACOEAMHST K KremMmam
(BbIBOOAM NMPOBOLHUKOB).

P.1.4 MNogrotoBka K U3MepPeHUsiM

P.1.4.1 MeTton 1

MogkntoyaloT NPOBOAHMKA OT TPyObl, MeOHO-CynbdaTHOrO aneKkTpoga CpaBHEHMS W AaTtyuka
noTeHumana K usmMepuTenbHoMy Npubopy B COOTBETCTBUM C MHCTPYKLUMEN NO 3KchnyaTauun npubopa.

Ecnn gatyuk Ob1n NOCTOAHHO 3aMKHYT Ha TPyBy NnepemMbIYKOor, TO MOCHEe NOAKITHYEHUA €€ CHUMALOT.

P.1.4.2 MeTopg 2

YcTaHaBnNuBarT NEPEHOCHOW MeOHO-CyNb(aTHbIN 3NeKTpod CPaBHEHMS Ha LUTaHre B acOoLEeMeHTHON
Tpy6e 1 NoaKnoYaT NPOBOAHUK OT MEAHO-CYNbGaTHOro 3NEKTPoAa CpaBHEHNA K COOTBETCTBYIOLLEN KNeMMe B
KOHTPOSbHO-U3MepPUTENBHOM MYHKTE UK Ha npubope.

P.1.5 NpoBeneHne nsmepeHun

Ecnu nepemblvka B KOHTPOSbHO-U3MEPUTENBHOM NYHKTE Oblna YCTaHOBIEHA, TO Nocre ee yaaneHus u
NMOACOEOVHEHMS MPOBOAHMKOB K npubopy 4epe3d 1 - 2 MUH M3MEpPST MNOMApU3aLMOHHbIA NoTeHuuan c
nHtepanoM ot 20 go 30 ¢ B COOTBETCTBUM C MHCTPYKLMEN MO 3KCMyaTauum ucnosbdyemoro npmbopa. Yncno
N3MEpPEHN COCTaBNSAET HE MEHee Tpex Npu OTCYTCTBMU Bny>xaaloLwmx TOKOB 1 He MeHee 10 - Mpu ux HanMunw.

Ecnn nepembldku B KOHTPOSIBHO-U3MEPUTENIBHOM MYyHKTE He O6bino, TO yKa3aHHble W3MepeHusi
Nonsipu3aLMoHHOro NoTeHUMana Ha4nHatT He MeHee YyeM yepes 10 MuH.

PernctpupytoT 3HadeHuMs nonsapus3aumoHHOro noTeHuwana E i B BonbTax npu  HECKONbKUX
ONUTENbHOCTSX paspbiBa Lienu nonspusaumm gatyuka [ensta t (B 3aBUCMMOCTM OT TMna npubopa).

P.1.6 ObpaboTka pe3ynbTaToB M3MEPEHUIA

P.1.6.1 PesynbTaTbl M3MepeHusi 3aHOCAT B Tabnuuy P.1 1 BblHMUCNAT cpeaHeapudmMeTudeckoe
3HayeHue nonspusaumnoHHoro noteHumana E_cp, B, ansa kaxagown 3agepxku no opmMyne

n
Cymma E
i=1 i
E = — s, (P.1)
cp n
rne E - M3MepeHHOEe 3HaueHMe MNOJIAPMBalMOHHOI'O IIoTeHUuala, B;

i
n - 4MCJIO M3MEPEHUM.
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Howmep
M3MEepeHnda

E_

i, B,

npu HesnbTa t,

MKC

HenpTa t 1

JeneTa t 2

HeneTa t 3

HenpTa t 4

E cp

3a pesynbTaT M3MepeHUs NOSsiPU3aLMOHHOro NoTeHuuana npuHuMaroT Hanbornee oTpuuartensHoe u3
BbIYMCIEHHBIX CpegHeapudMeTUYeCKMX 3Ha4eHnn E_cp.
P.1.7 Pe3ynbTaTthl U3amMepeHuin 3aHOCAT B NpoToKon no gopme P.1.

MpoTokon

®opma P.1

M3MepeHMﬁ nonAaApu3aumMoOHHbIX NOTeHUManoB NnoAa3eMHbIX coopy)Keva npu KOHTpoO-Ine 3(*)(*)&KTMBHOCTVI

HammeHOBaHMe Topona
BI/I,JZL IIOO3EMHOI'O COOPYXEHMA U IIYHKTaA M3MEPEHUA

HaTa " "w

3neKTp0XVIMVI‘-IeCKOI;1 3alWnThbl

T.

BpemMmsa mu3MepeHUM:

HadaJio

; OKOHYaHNte

Tun ¥ 3aBOLACKOM HoOMep HIpubopa

[lpenes mM3MepeHUN

, HaTa IIOBEPKM

Homep nyHKTa

Ampec nyHKTa

CpenHee 3HadYeHUE

MuHMMaJILHOE (II0

U3MEPEHUS I10 VB3MEePEeHUS 3alMTHOT'O abCOJIIOTHOM BEeJIMUMHE)
JjIa”Hy (cxeme) IOJISPU3aLMOHHOTO 3HAUEeHMEe 3allMTHOTO
TpyOonporona noTeHuuana, B noTeHuuana, B

1 2 3 4

V3MepeHMe MNpoBeJI
[lpoBepKy OpPOBEJI

O6paboTky pe3yJibTaTOB IIPOBEeJI

P.2 MeToq namepeHnsi nonsipu3aunoHHbIX NOTEHUMaNoB 060104kn 6pOHNPOBaHHbLIX Kabenen cBs3un (He
nUmetoLWmnX nepenankn mexagy o6onoykon n 6poHen)

P.2.1 O6pasuamn na usMepeHns SBNSAITCA y4acTku BPOHMPOBaHHbLIX kabenen cBA3WN (He UMetoLLmX
nepenankm mexay o60mno4kon n 6poHen), pacnonoXeHHbIX B 30HE AEACTBUS SNEKTPOXUMMUYECKON 3aLUUThI.

P.2.2 CpenctBa KOHTPOMs U BCroMoraTernbHble YCTPONCTBA

BonbTmeTp nto6oro Tuna ¢ BHyTPEHHUM CONPOTUBIIEHNEM HEe MeHee 1 MOM.
OnekTpoa cpaBHEHUSA MeQHO-CYrbgaTHbIN.
P.2.3 lNpoBeaeHne namepeHni
P.2.3.1 PasHocTb noTeHumanoB mexgy obonodkon kabens u 3emnen n mexgy bpoHen kabens u
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3emMsien U3MepsaT Npu BKIHOYEHHOW 3NEKTPOXUMNYECKON 3aLumTe.

P.2.3.2 CraumoHapHbIi nOoTeHuuan OpoHM W3MEepPST Neped BKITHYEHWEM  3MEKTPOXUMMUYECKOM
3aWuThl.

P.2.3.3 lNpn 3awmTte OT KOppO3WUW, Bbi3blIBAEMOW OnyxXAalWwUMM TOKaMu, pasHOCTb MOTEeHLManoB
mexay obonoykon kabens n semnen n 6poHen kabens n 3eMnen N3MepsaT CUHXPOHHO.

P.2.4 O6paboTka pe3ynbTaToB M3MEPEHUN

Monapu3aunoHHbIA NoTeHUMan metannmyeckon obonodkun kabens U_o6, B, BelumncnsaoT no oopmyne

ug =10 - U + U ’ (P.2)
06 n3M. 00 n3M. 6p cT.bp

roe U - U3MepeHHasd Pa3HOCTL IIOTEeHUMAaJIOB Mexny ofoJjioukoM kabeld u
u3M.ob szemnemn, B;

U - M3MepeHHas PpPas3HOCTh I[IOTEHLMAJIOB Mexny OpoHeM kabend u
nsMm.0p sBewmnel, B;

U — CTalUuMOHAPHBIM NIOTeHUMasn OpoHHu, B.
cT.bp

MonyyeHHoe 3HayeHMe U_06 uMCMonb3ylT nNpu  yCTaHOBNEHMM pexuma paboTbl CpeacTB
ANEKTPOXMMUYECKOMN 3aLUNTBI.
P.2.5 OdopmneHue pesynbtatos nsmepeHui - no P.1.7.

MpunoxeHue C
(cnpaBo4Hoe)

OnpegeneHne cymMmMapHOro noteHuMarna CoopyXeHusi, HaXoAsLWerocs nop 31IeKTPOXUMMNYECKOMN
3awmTon

C.1 WN3mepeHus npoBogdAT Ha y4vacTkax COOPYXEHWW, KoTopble 0BOopyaoBaHbl CpeacTBamu
ANEKTPOXMMUYECKOMN 3aLUNTbl, B CTaLUOHAPHBIX KOHTPOMNbHO-N3MEPUTENBHbIX MYHKTax UM B MecTax, rae ecTb
BbIBOJ, OT COOPYXEHUS U OTKPbITbIA Yy4aCTOK NOBEPXHOCTM 3EMIN Ha[ COOPYXEHMEM, Ha KOTOPOM MOXET ObiTb
YCTaHOBMEH NepeHOCHON MeQHO-CYNbdaTHbIN SNEKTPOA CPaBHEHUS.

C.2 CpeacrtBa KOHTPONS M BCOMOraTernbHble YCTPONCTBA

BonbTmMeTp nocTosHHOrO Toka ntboro Tuna, Knacca TOYHOCTU He Hwke 1,5, C BHYTPEHHUM
conpoTtueneHmem He meHee 1 MOM (perMcTpypyoLLMiA UK NOKa3bIBaOLLMIA).

OneKTpoa cpaBHEHUS MeOHO-CYIb(aTHbIV CTaLMOHAPHbBIN UM NEPEHOCHOMN.

C.3 lNpoBeneHne namepeHuin

[MpOBOAHUKM OT COOPYXEHUS U MeOHO-Cynb(aTHOro aneKkTpoda CpaBHEHMS MOACOEAVHSIOT K npubopy
U M3MEPSAT pasHOCTb MOTEHUManoB MexXay MOA3EMHbIM COOPYXEHWEM W 9JMeKTPOAOM CpPaBHEHUS B
COOTBETCTBMM C MHCTPYKLUMEN Mo akcnnyaTaumm npubopa ¢ untepsanom 10 ¢ B TeyeHme He meHee 10 MUH.

C.4 ObpaboTka pe3ynbTaToB U3MEPEHUN

CpenHeapudmeTryeckoe 3HadeHne cyMMapHoro noteHumana U_cym.cp, B, BblumncnsaoT no dopmyne

n
Cymma U
i=1 cyM 1
U = ' (C.1)
CyM.Cp n
roe U - MI'HOBEHHOE B3HaueHMe [NOoTeHUMuana, B;
cyMm i
n - UMCJIO MBMEPEHUM.

C.5 PesynbTaTthl U3MepeHMin CyMMapHOro NoTeHumana n kamepansHon o6paboTkn 3aHOCAT B NPOTOKOS
no copme C.1.

®dopma C.1
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MpoTokon

M3MepeHVll7I CyMMapHbIX noTeHUnanoB NoA3eMHbIX COOpy)KeHVIﬁ npu KOHTpoOne 3d)CbeKTVIBHOCTVI

3neKTpOXVIMVI‘-IeCKOI;1 3alnTbl

HammveHOBaHMe ropona

Bung momseMHOTO COOPYXEeHMA UM IIYHKTa M3IMEPEHNUA

IaTa

41CJIO, Mecsdl, I'ox
BpeMsa M3MepeHMM: Hadajio , OKOHYaHME

Ampec OyHKTa M3MEepeHUM

PexuMm m3MepeHUdA

fe3 3ammMTe, C BKJIIOUEHHOM 3allMTOMN

Tyl ¥ 3aBOICKOM HOMEp, IaTa IOBEPKM

[lpenesl M3MepeHUM

PesynbTaTthl UsmepeHuii:

VHTepBal U cyMm 1 nja mHTepBaja
UBMEPEeHUMN

0 ¢ 10 ¢ 20 ¢ 30 ¢ 40 ¢ 50

0 MumH

1 MuMH

2 MUH

3 MUH

4 MuH

5 MuH

6 MMH

7 MUH

8 MUH

9 MUH

3aMeHAT I'PadMKOM.

anMeanMe - Ecim M3SMEPEeHNA IIPOBEOEHEI CaMOIIMIIy M HpM@OpOM, Ta6nmuy
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PesynbTatbl KamepanbHoi 06paboTkn N3MepeHnii CyMMapHOro noTeHumana

Howmep Anpec Ymcaio CymMmma CpenHee MuHMMaJIbHOE (IIO
IIyHKTAa IIyHKTAa n3Mepe- |M3MEePEeHHEIX 3Ha4YEHUE afbCOoJIITHON
V3MEPEHUA |U3MepeHUs HUM n 3HaUeHUN 3alMTHOTO BeJIMUKHE)

10 IJIaHy IoTeHuMasa IoTeHUMasa 3HaUYEeHUEe
(cxeme) U cym i, B U _cym.cp, BaAMMUTHOTO
COOpPYyXEeHUA B rnoreHumnaja, B

1 2 3 4 5 6

V3sMepeHMe MIpoBeJI

OBbpaboTKy pe3yJibTaTOB IPOBEJI

[lpoBepky NnpoBe

C.6 OnpepgeneHve CMeLLeHWs CyMMapHOro noTeHumana OTHOCWUTENbHO CTauMoHapHOro noteHuumana
COOPYXXEHWS

C.6.1 Ons npoBepkn 3PeKTUBHOCTM 3MEKTPOXUMUYECKOW 3almuTbl OT OnyXAarwmx MNOCTOSIHHbIX
TOKOB OMPEAEnsoT pasHOCTb CyMMapHOro NnoteHuuana, namepeHHoro B cootsetcteum ¢ C.1 - C.3 HacToswero
MPUMOXEHNs,, M CTauMOHApHOro MnoTeHUMana coopyXeHus, onpegensemoro B cootBetctBum ¢ [.3.4
npunoxeHusa I'.

C.6.2 ObpaboTka pe3ynbTaToB U3MEPEHUI

CpegHee 3HadeHve [Oenbta U_cp+, B, nonoxuteneHoro (aHOOHOrO) CMeLleHus
OTHOCUTENBLHO CTauMOHapHOro noTeHumana coopyxenusa U_cT, B, BbluncnaoT no hopmyne

noTeHuuana

n
Cymma (U = U )
i=1 i+ CT
IDensTa U = , (C.2)
cp+ n+
Toe n - 4YMCJIO MOJIOXMTEJIbHEIX CMEIEeHMM [OoTeHUMalla OTHocuTedpHo U CT 3a
+ Iepron M3MEePEeHU;
U - MTHOBEHHOE BaperuMCTPUMpPOBaHHOE 3HaueHMe IIOTEHlMaja, MeHee
i+ oTpuuarensHoe, dYem U cT, B,

ONEKTPOXMMUNYECKYIO 3aLUUTy CYUTAIOT 3PEPEKTMBHOM NPU OTCYTCTBUM MONMOXUTENBHBIX CMELLEHWUN
noTeHuMana OTHOCUTENTbHO CTaLMOHapHOro noTeHumana.

Mpn Hanuuuu 3anucu konebaHuin noTeHuMana PerucTpypyrowMM NpubopoM B KayecTBe Mpu3Haka
3(pPEKTUBHOCTN  SMEKTPOXMMMUYECKON  3alUTbl  MOXHO MPUHUMATb CYMMapHYK  NPOAOIKUTENBHOCTb
NOMOXMTENbHbIX CMELLEeHUIA NoTeHumMana oT cTauMoHapHOro NoTeHuuana, He NpeBbILLaoLLY0 B NepecyeTe Ha
CYTKU 4 MUH/CYT.

C.6.3 OhopmneHne pesynbtaToB namepeHun - no C.5.

Mpunoxexue T
(cnpaBo4Hoe)

M3mepeHune noTeHumana Tpy6onpoBoAa KaHarbHOW NPOKNaAKu Npu arIeKTPOXMMMUYECKON 3alumTe
TPy60NpoBOAOB C pacnofioXeHMemM aHOQHOro 3a3eMrieHUs B KaHane

CywHocTb MeToda 3akniovaeTcsa B onpegeneHnd noteHumana TpybonpoBoga OTHOCUTENBHO
YCTaQHOBMEHHOrO Yy MOBEpPXHOCTU TpyObl BcrnomoraTenbHoro anektpoga (B.3) npu onpegenexHun
3(pPEKTUBHOCTN OENCTBUSA YCTAHOBOK IMEKTPOXMMUYECKOW 3aluTbl B YCMOBUAX 3aTOMneHus kaHamna (Mnv
3aHoCa kaHana rpyHToM) A0 YpOBHs ycTaHoBku B.O (pucyHok T.1).
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1 — BcrioMorate/bHbI 3nekTpos; 2 — Tpybonposog; 3 — W30NALUMOHHAA KOHCTPYKUMUS, 4 — KIEMMHUK KOHTPOMbHO-M3MEPUTENBHOMO
NYHKTa A5 NPUCOEANHEHNSA KOHTPONLHLIX MPOBOAHMKOB OT noaatotero {I1T)u obpaTHoro (OT) TpyGonpoBosioB; 5 — anekTpuyeckas ne-

peMbIuKa; 6 — KOHTPOSbHLIE NPOBOAHUKN

PucyHok T.1 — Cxema pacCrnonoXeHus BCNOMOraTenbHbIX 31eKTPOAOB Ha NOBEPXHOCTY NoAatoLero u o6parHoro

Tpybornpoeoos

"Puc. T.1. Cxema pacnonoxeHus BCnomMoraTenbHbIX 3EeKTPOOB HA MOBEPXHOCTU NOAAoLLEero n obpaTHOro
Tpybonpoeogos"

T.1 CpeactBa KOHTPOMS M BCNoMoraTernbHble YCTPOMUCTBA

MerommeTp ntoboro Tuna.

BonbTmeTp noboro Tuna ¢ BHYTPEHHUM COMpoTMBIieHNeM He MeHee 1 MOM, Knacca TOYHOCTU HEe HUXe
1,5.

OnekTpoa BcrioMmoraTernbHbi B cooTBeTCTBUM C XK.2 npunoxeHus XK.

T.2 MNMpoBeneHne namepeHnii

T.2.1 B 3apgaHHOM 30HE 3NEKTPOXMMUYECKON 3alUMTbl BU3yanbHO WUAW MHCTPYMEHTanbHbIM METOAOM
onpeaensioT ypoBEeHb 3aTOMMEHMS KaHana v Kamep, rae ycTaHoBrneHbl B.Q. YpoBeHb 3aTonneHus kaHana wunm
Kamepbl, JOCTUraloLLmMin YPOBHS yCTaHOBKM B.O Ha nogatoiem n obpaTHoM Tpybonposogax B 30HaX UX HWXKHEN
ob6pasyioLLen, onpedenstoT B creayioLlen nocnegoBaTenbHOCTY:

- OTKIMIOYalT CpecTBa AMEeKTPOXMMUYECKON 3aLUNThI;

- OTKMOYalT MEepeMblYKM Ha KOHTPONbHO-U3MEPUTENbHOM MyHKTE Mexay Tpybonposogom u B.D
(pucyHok T.1). Ecnu B.3 nsrotoBneH ns HepxaBetoLLen cTanu, nepemMblyka He yCTaHaBNMBaeTCs;

- k knemmaMm T u B.O nogknoyaloT MEFOMMETP U U3MEPSIIOT 3NEKTPUYECKOE COMPOTUBMEHNE MEXOY
Tpybonposogom u B.O3.

3HayeHne 3NEeKTPUYECKOro conpoTmereHus, paBHoe unm meHee 10,0 kKOm, ykasbiBaeT Ha Hanuuune
BOAbl B KaHane (kamepe) Ha ypoBHe yCcTaHOBKU B.O nnu Bbilwe Hero.

AHanornyHble n3MepeHnsi NPOBOASAT BO BCEX MyHKTaX yCTaHOBOK B.O.

T.2.2 Tpun 3aTonneHnn kaHana Ha ypoBHe YCTaHOBKM B.D unu Bblle Hero noteHuman n3MepsoT B
cnepyoLlen nocnegoBaTenbHOCTH:




(c) Copyright 2007. UI'S PAH. MNiaporeonornyeckast basa 3HaHuin. www.hge.pu.ru

- MPW BbIKITIOYEHHOW CTaHUMM KaTOOHOW 3allMTbl MOAKMYAKT BOMBTMETP K KNeMMaMm KOHTPOJSIbHOMO
MyHKTa: MONOXUTENbHbBIA 3aXMM BONbTMETPA - K knemme T (TpybonpoBog), oTpuuaTtenbHbii - K knemve B.O.
MepeMblyka Ha KNEMMHUKE A0IMKHA OblTb PA3OMKHYTa;

- He MeHee YeM Yepe3d 30 MUH nocrne NoAroTOBKM CXeMbl (PUKCUPYIOT MCXOOHYHO Pa3HOCTb NOTEHLMAnNoB
Oenbta U_ucx, B, mexay Tpybonposogom n B.3 ¢ y4eTom ee 3Haka;

- BKITIOYAIOT CTaHLUMIO KaTOOAHOMN 3alMTbl, YCTAHOBMB peXvM ee paboTbl NPpU MUHUMArbHbIX 3HAYEeHUAX
CUINbl TOKa U HANPSPKEHUS;

- YBENMYEHMEeM Curbl TOKa B LENU CTaHLUUM KaToAHOM 3alluTbl YCTaHaBMMBAKOT Pa3HOCTb NOTEHLUMAaNos
mexagy Tpybonposogom n B.3 U'_T - B.O o muHyc 600 go muHyc 900 mB (He paHee yem yepe3 10 MyH nocne
YCTaHOBKU 3HAYEHUS CUMbl TOKA).

Mo okoH4YaHUM n3mepeHui 3amblikaoT B.3 Ha Tpybonposog.

MpumeyaHue - Mpu M3roToBNEHUN BCMOMOraTesnbHOro aMeKTpoAa U3 HepXKaBetoLLen CTany nepemMbldky
He yCTaHaBnMBatoT.

T.3 O6paboTka pe3ynbTaToB U3MEPEHMUN
PasHocTb noteHumanos U_T - B.3, mB, BeuncnsaoT no dopmyne

U = U' - IenbTa U , (T.1)
T - B.3 T - B.3 UCX
roe HenbTa U - MCXOIHas pPasHOCTh IIOTeHLUMaJIoB, MB;
MCX
U' — Pa3HOCTb NOTEHLMAJIOB Mexny TpybonporomoM u B.D mnocie
T - B.3 BKJIIOUEHMS 3alTe, MB.

Ecnu nonyyeHHble 3HayeHus U_T - B.O Ha KOHTPONbHO-U3MEPUTENBHOM MYHKTE B 30HE OEWCTBUS
ANEKTPOXMMUYECKOM 3alUnTbl (Ha y4vacTKax 3aTOMNMeHUs Wnu 3aHoca KaHana rpyHTOM) He Haxoadatcs B
npegenax ot muHyc 300 go muHyc 800 mMB, npoBoASAT perynupoBKy Cuibl TOka npeobpasoBaTtens, npy 3Tom
cuny Toka npeobpasoBaTensd yBeNMUMBAKT C YY4E€TOM MNPeAernbHO [OMYyCTUMOrO HamnpshkeHWst Ha BbIXO4e
npeobpasoBartens, paBHoro 12,0 B.

T.4 Pe3ynbTaTbl UAMEPEHUA 3aHOCAT B NpOoTOKon no cdopme T.1.
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®Popma T.1

MpoTokon
M3MepEeHUN CMeLLeHMsA NoTeHUnanoB TpybonpoBoaa (noaarollero, o6paTtHoOro) npu KoOHTporne
3P PeKTUBHOCTUN INEKTPOXMMMUYECKON 3aLUUTbI C NOMOLLBLIO CTaHLIMA KAaTOAHOM 3aLUTbI UNK
ranbBaHU4YeCKUX aHOA 0B

HamMmeHoOBaHMe ropona
BI/I,JZL IIOO3EMHOI'O COOPYXEHMA U IIYHKTa M3MEPEHUA

IDaTa
YMCJIO, MEeCHl, TOX
BpeMs m3MepeHMusa: HauaJio , OKOHUAaHUE
Ampec NOyHKTa M3MEpPEeHUs
Buno wm3MepeHUlM: PpPa3HOCTb I[OTEHUMAaJIOB Mexnay TpyOonposomoM M B.D mnocie
BrJnoueHrsa sammTe U' T - B.D
Tun ¥ 3aBOICKOM HOMep npmudopa , IaTa IIOBEPKU
PesynbTaTbl UaMepeHun:
MHTepBas U mcx, B, nmid uHTEepBasa
MBMepPEeHUN
0 c 10 ¢ 20 ¢ 30 ¢ 40 ¢ 50 c
0 MmH
1 MmH
2 MUH
3 MuH
4 MuUH
5 MuH
6 MUH
7 MMH
8 MmH
9 MmH
Pe3ynbTathl KamepanbHon 06paboTku n3amepeHni
Homep nyHKTa Umcio HenbTa CymmMma CpenHee CpenHee
VBMEepeHut VIBMEepeHut U mcx 3HAUYEHUN 3HaUeHUe 3HaUeHUe
' T-B.9, |(U'"T-B.5, |[UT-B.9, B
B B
1 2 3 4 5 6
VIsmMepeHMre MnpoBesl [lpoBepKy MNPOBEJI

O6paboTky pe3yJlbTaTOB IIPOBEJ
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MpunoxeHue Y
(cnpaBo4Hoe)

Onpe,qenel-me MWHMManNbHOIro NONApPM3ayMoHHOro 3allMTHOro noTeHuuana noaA3eMHbIX CTalibHbIX
prsol’lpOBO,D.OB no CMeLWeHNo OT CTauMoHapHOro noTeHunana

Y.1 N3mepeHuss npoBogsAaT NpwM OTCYTCTBUM OMACHOMO BIIUSIHMS MOCTOSIHHbIX OnyXAalowmx TOKOB U
nepemMeHHbIX TOKOB Ha KOHLUAX 30H 3aluTbl y4acTKOB MOA3EMHbIX TpybonpoBogoB, ANUTENbHOE BPEMS
HaxoAsILMXCS B SKCNIyaTaunm B KOPPO3MOHHO-arpeCCMBHBIX TPYHTaX M 3alLUMLLEHHbIX KaTOAHOM nonspusaumen,
Ha KOTOPbIX 3KOHOMWYECKM HelLenecoobpasHo MOAAEPXUBATb MWUHUMANbHbBIA 3aWUTHBLIA NOTEHLMan MWHYC
0,85 B oTHOoCUTENBHO MEeAHO-CYNb(aTHOro 3NeKTpoaa CpaBHEHNS.

Y.2 CpencTBa KOHTPONS 1 BCiOMOraTesbHble YCTPOWCTBA - No P.1.3 npunoxeHus P.

Y.3 N3amepeHnst NpoBOASAT B CTALMOHAPHbBIX KOHTPOINbHO-M3MEPUTESbHBIX MyHKTax, 060pyAoBaHHbIX NO
P.1.3 npunoxeHus P.

Y.4 MNogrotoBka K namepeHuam - no P.1.4 npunoxenus P.

Y.5 lNpoBeaeHne namepeHuin

Monapr3aLMoHHbIA NOTEeHLMan n3MepsoT B cooTBeTCTBUU ¢ P.1.5 npunoxeHus P He MmeHee Tpex pas3
B TedyeHne He MmeHee 10 MuH. CpefHMN MNONSAPU3ALMOHHBIA NOTEHUMan 3a 9TO BPEMS, BbIYUCMEHHbLIA Npu
06paboTke AaHHbIX namepeHuin no P.1.6.1 npunoxeHusi P, gomkeH ObITb He MeHee oTpuuaTenbHbIM, YeMm
mMuHyc 0,85 B oTHOCUTENBbHO MeHO-CYrb(aTHOro anekTpoaa cpaBHEHUS.

Y.6 Mocne namepenun no Y.5 npoBoaHMK npubopa, coeanHsBLUMICA C TPyOOR, OTKMoYaT OT TpyObl.
VamepsoT noTeHuman gaTynka B pexume n3aMepeHnss CyMMapHOro noteHuuana B tedeHne He meHee 10 MUH u
pPeErncTpupyloT ero 3Hadyenne. Ecnn namepeHHbI NoTeHUmMan gatynka oTpuuartensHee muHyc 0,55 B, To 370
3HadeHne (Hanpumep, MuHyc 0,60 B) npuHMmatoT 3a craumoHapHbIi noTeHuuwan E_cTt. Ecnu mnamepeHHoe
3HayeHue paBHO MuHyc 0,55 B unu meHee oTpuuaTeribHO, TO B KadyecTBe E_CT npuHUMaloT 3Ha4YeHne MWHYC
0,55 B.

Y.7 ObpaboTka pe3ynbTaTtoB N3MepeHuin

MuHMManbHBIV NONAPU3ALMOHHBIN 3alUTHBIN NoTeHuman E'_muH, B, BbluMcnSOT No hopmyne

E' =E - 0,10, (V.1)
MMH cT
roe E - CTaAUMOHAPHHM [NOTeHLUMaJ, B;
CcT
0,10 - HeoOXOOMMOE CMENEHME MNOTEeHLMaJla OT CTAlMOHAPHOTO IOTEeHLMAaJa,

B.

MonyyeHHoe 3HadeHue E'_MuH ncrnonb3yloT npy yCTaHOBNEHMU pexnma paboTbl SNeKTPOXMMUYECKON
3awmnTbl. [lonyckaeTca BeCTU KOHTPOmnb 3(EKTUBHOCTM 3NEKTPOXMMUYECKON 3allMTbl MO CYyMMapHOMY
noTeHumany TpybonpoBoaa, M3MepeHHOMY Cpa3y MOCME YCTaHOBIEHUSI HY>KHOMO 3Ha4YeHus E'_MmuH.

Y.8 PesynbTaTbl U3MepeHuit 3aHOCAT B NpoTokon rno copme Y. 1.
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Popma Y.1

MpoTokon

MsmepeHMﬁCTauMOHapHon)n0TeHuManany60npOBona,onpeneneHHHﬁ|u)AaTqMKyn0TeHuMana

HamMveHOBaHMe ropona
BI/I,JZL IIOO3EMHOI'O COOPYXEHMA U IIYHKTa M3IMEPEHUA

ITaTa
4uyCcJio, MecHdl, TOon
BpeMsa m3MepeHMA: Hadajo , OKOHYaHMUe
Tun u 3aBOICKOM HOMep Hnpmudopa , DaTa [IOBEpPKU
Homep nyHKTa Apmpec HOyHKTa CTauMoOHapPHBEM My HMMAaJ b HEI
M3MEpPEeHra IO M3MEepPeHnd IoTeHUMasl NOJIAPMBalMOHHEM 3alMUTHEIM
JjIa”Hy (cxeme) E cr, B IIOTeHUMaJ
TpybonpoBona E' mun = (E cr - 0,10) B
1 2 3 4
VIsMepeHMe MnpoBeJI [IpoBepky MHOpoBe

O06paboTky pe3yJIbTAaTOB IIPOBEJ
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