[[OCT 9.602-2005 EanHada cucrtemMa 3allnThbl
OT KOpPpOo3unm n ctapeHnsa. CoopyxxeHus
noasemMHble. Obume TpeboBaHMA K 3almUTe
OT KOPPO3uUwn

HaTa BBegeHnsa 2007-01-01
NMpeaucnosue

Llenn, OCHOBHblE MPWUHLMMBI N OCHOBHOW MopsagokK nposedeHus paboT no
MeXXrocyaapCTBEHHOMN CTaHOapTu3ayun YyCTAHOBJIEHbI roCT 1.0-92
"MeXxrocypnapcTtBeHHasa cucteMa ctaHgaptmsaunn. OcHoBHble nonoxxeHua" n NOCT 1.2-
97 "Me)xrocyoapcTBeHHas cuctema CTaHOapTu3auuun. CtaHpapThbl
MeXXrocyapCTBEHHbIe, MNpaBuja W peKoMeHJauunm o MeXXrocyaapCTBEHHOMN
CTaHOapTm3auun. TlMopanok pa3paboTku, MNPUHATUSA, MNpPUMeHeHuns, o6HOoBNEeHUA 1
OTMeHbI"

CBepeHmMa O CTaHpapTe

1 PA3PABOTAH TexHM4yeCckMM KOMUTETOM Mo CTaHpapTusaumm TK 214 "3awwuTta
n3genunm n matepuano oT koppo3un" (YN OppneHa Tpynosoro KpacHoro 3HaMeHu
AKkapemuns KOMMYHaJIbHOIo X034MNCTBa nM. K.O.Mamdgwnnosa, ryn
BHUW>xene3HogopoxxHoro TpaHcnopTa, ®ryn "BHUUcTangapT")

2 BHECEH ®epepasnbHbiM QareHTCTBOM N0 TEeXHUYEeCKOMY perysimpoBaHU0 W
MeTpoJsiIormm

3 TPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHfapTu3auuu, MeTposiormm wu
cepTudmkaumm (npotokon N 27 oT 22 ntoHa 2005 r.)

3a NpuHATNE NPOroJsIoCoBasINn:



Ko cTpaHbl
KpaTkoe HanMmeHoBaHue no CokpalleHHOe HauMeHOoBaHue
cTpaHbl no MK (MCO 3166) 004 MK (UCO HaUMOHaNbHOro opraHa rno
97 3166) 004- CTaHZapTM3auun
97
AsepbangxaH AZ A3CcTaHOapT
MuWHNCTEPCTBO TOpProBan n
ApmMmeHns AM 3KOHOMWYECKOro passutusa Pecnybnnku
ApMmeHus
benapycb BY FocctaHpoapT Pecnybnukun benapychb
Ka3axcTaH KZ locctaHpoapT Pecnybnnkum KasaxcTtaH
Kblprei3cTaH KG Kblprbi3cTaHOapT
MonpoBa MD MonpoBa-CtaHgapT
depnepanbHoe areHTCTBO no
Poccuninckasa ®epepauns RU TexXHNn4YecKkomy peryanpoBaHuIo n
MeTpOoJIornmn
TagXUKNCTaH T) Tag)XUKCTaHOapT
TypKMeHUCTaH ™ rnaBroccnymﬁa "
TypkMeHCTaHOapTapsl
Y3bekucTaH uz Y3cTaHoapT

4 B HacTosWEM CTaHOapTe y4TeHbl OCHOBHbIE HOPMAaTUBHbLIE MOJIOXKEHNA PyKOBOACTBaA
MCO/MIK  21:1999 "lpuHATME  MeXOYHApPOLHbIX CTaHOAPTOB B  Ka4yecTse
permoHanbHbIX UAWN HaLMOHaIbHbLIX CTaH4apToB".

5 [llpunkaszom ®degepanbHOro areHTCTBa MO TEXHUYECKOMY pPeryJimpoBaHulo W
MeTposormm ot 25 okTabpa 2005 r. N 262-cT MexrocygapcTBeHHbIn cTaHaapT FOCT
9.602-2005 BBegeH B OeNCTBUE HENOCPeACTBEHHO B KayecTBe HaUMOHaJIbHOro
CTaHpapTa Poccuinckon depepaunn ¢ 1 auBapsa 2007 r.

6 BSAMEH 'OCT 9.602-89

BBepneHue

MNoa3eMHble MeTannmyeckmne TpybonpoBoabl, kKabenn n gpyrne CoopyxeHus siBASIOTCS
OOHOM N3 CaMbIX KanuTaJlIoeMKUX OTpacien 3KOHOMUKU. OT UX HOPMAJIbHOrO,
becnepebointHOro yHKLWOHNPOBAHUA 3aBUCUT >KU3HeobecneyeHHOCTb [OpPOMOB U
HaCeNeHHbIX NMYyHKTOB.

Haunbonblluee BAMSIHME HA YCNOBUS 3KCOayaTauum U CPOK CAy>Xbbl MoA3EeMHbIX
MeTa/l/INYEeCKNX COOPY>XEHUA OKa3blBae€T KOPPO3MOHHAA U  OBUOKOPPO3MOHHaS
arpeccMBHOCTb OKpYy>XXalollen cpedbl, a Takxe 6nyxpatouwme MOCTOsSIHHbIE TOKMW,
NCTOYHUKOM KOTOPbIX SIBASIETCA PENbCOBLIN 3NEKTPUDULNPOBAHHBIA TPaHCMNOPT, U
nepemMeHHble TOKWN MPOMbILLJIEHHOW YacTOThl.

Bo3pencreme KaXkAoro M3 ykasaHHbIX (DakKTOpPOB 1 TeM Bonee nx CoYeTaHUs MOXXET B
HECKOJIbKO pa3 CoOKpaTUTb CPOK CAyXObl CTasibHbIX MOA3EMHbIX COOPYXXEHUA W
NPUBECTM K HeobxoguMoCTU nNpeXAEeBPEMEHHON rMepeksagku MOopasibHO He
yCTapeBLwmnx TpybonpoBoaos n kabenein.

EOVHCTBEHHO BO3MOXHbLIM crocobomM 60pbbbl C 3TUM HEraTUBHBLIM ABIEHUEM SBNAETCSA
CBOEBPEMEHHOE TMpPUMEHEHMEe Mep MO MPOTUBOKOPPO3NOHHOW 3alinMTe CTaJlbHbIX
NoA3eMHbIX COOPYXXEHUIA.



B HacTosawem CTaHOapPTE Y4YTEHLI HoBenwune Hay4HO-TEXHUNYECKNE pa3pa60TK|/| n
OOCTUXEeHNA B NMnpakKTunkKe I'IpOTI/IBOKOppO3VIOHHOIz 3aWnThl, HaKoOrlJieHHbIle
SKCrtyaTauyoOHHbIMU, CTPOUTENbHBIMU N NMPOEKTHLIMN OPraHn3aunaMN.

B HacTosweM cTaHpgapTe YCTaHOBJIEHbl KPUTEPUU OMACHOCTM KOPPO3UU U MeToabl UX
onpepneneHuns; TpeboBaHMS K 3alUMTHbIM MOKPLITUAM, HOPMATMBbLI UX KayvecTBa O
pa3HbIX YCNOBUW 3KCrslyaTauunm noA3eMHbIX COOpPYXeHuUn (agresmsa msonauum K
MOBEPXHOCTM  Tpybbl, aaresma Mexny CJosAMU  MOKPbITUA, CTOMKOCTb K
pacTpeCcKMBaHUO, CTOMKOCTb K yaapy, CTOMKOCTb K Y®-pagnauum v gp.) n Metonabl
OLEHKN KayeCTBa MOKPLITUN; pernaMmeHTupytoTca TpeboBaHMA K 3/1IEKTPOXUMUNYECKON
3aWMTe, @ TakKXe MeToAbl KOHTPOA 3PPEKTUBHOCTN MPOTUBOKOPPO3NOHHON 3aLLUMNTHI.

BHeﬂ,peHme HacToAlWero CtaHaapTa NOo3BOJINT YBEJINHNTD CPOK CJ'Iy)K6bI N HageXHOCTb
SKCrutyaTaunnm noaseMHbIX MeTaJlJIn4eCKnX coopy>KeH|/||7|, COKPaTUTb pPacxXxodbl Ha WX
SKCrutyaTauunio n KannTasibHbIN PEMOHT.

1 ObnacTtb NnpuMeHeHUs

HacTtodawwnnm cTaHgapT ycCTaHaBauBaeT obwme TpeboBaHMA K 3almMTe OT KOPPO3UKU
Hapy>XHOMW MNOBEPXHOCTU MNOA3EMHbIX MeTa/NINYeCKUX CcoopyxeHun (panee -
coopyxeHus): TpybonpoBoLOB M pe3epByapoB (B TOM 4YMCsie TPaHLIENHOro Tuna) u3
YrepoancTbiX U HA3KOJIErMPOBaHHbIX CTanen, CMnoBbiX Kabenen HanpsxeHuem o 10
KB BkAO4YUTEeNbHO; Kabenem cBA3NM U CUMHanNM3auum B MeTasmyeckonm obosoyke,
CTaJIbHbIX KOHCTPYKLMN HeobcnyXmnBaemMblx ycunutenbHbix (HYI) n pereHepaumMoHHbIX
(HPIM) nyHKTOB NMHWIA CBA3W, a Takxe TpeboBaHuA K o0b6bekTaMm, SABAAKOLWMUMCS
NCTOYHMKaMK By XAaloWwmx TOKOB, B TOM YUC/e INEeKTPUPULNPOBAHHOMY PeNbCOBOMY
TPaHCMOPTY, /AUHMAM nepefady MOCTOAHHOrO TOKa No cucteme "nposoa-zemnsg”,
MPOMBbILLU/IEHHBIM MPEANPUATUAM, MOTPEBNAWMM MOCTOAHHbIA TOK B TEXHOI0MMYECKUX
uensx.

CTaHOapT He pacnpocTpaHseTCa Ha cheaylouime coopyXeHua: kKabenm cBasm C
3alMTHLIM MOKPOBOM LUJIAHIOBOr0 TUMaA; >KeNne3o0beTOHHbIE U YYrYHHbIE COOPY>XEHUS;
KOMMYHUKaLUWNKN, TMPOKJaAblBaeMble B TYHHeNSaX, 30aHUSX W KOJJIeKTOopax; cBawu,
WNYHTbI, KOJIOHHbI U gpyrvue nofobHble MeTannnyeckne CoOopy>XeHus; MarncTpasbHble
TpybonpoBoabl, TpaHCNoOpTUpYyOWME MPUPOLHbLIA ra3, HedpTb, HePTEenpoAyKTbl, W
0TBOAbLI OT HUX; TpybonpoBOAbl KOMMPECCOPHbLIX, MepeKadymBaloWMX W HACOCHbIX
CTaHuun, HedTeba3s M TroNIOBHbIX COOPYXEHUN HepTEerasonpoMbIC/IOB; YCTaHOBKU
KOMMJIEKCHOM TMOArOoTOBKW ra3a W HedpTn; TpybonpoBoabl TEMNJOBbIX CeTeEN C
neHonoanypeTaHoBOW TensoBon wu3onaumen wn Tpybon-obos04KON U3  XKECTKOro
nonmaTuneHa (KOHCTpykuusa "Tpyba B Tpybe"), mmewowme OEeNCTBYOLYIO CUCTEMY
OonepaTUBHOINO AMNCTAHUMOHHOIO KOHTPOSSA COCTOSHUS wu3onsauum TpybonpoBonos;
MeTaJIsIn4eckne CoOOpy>XeHUS, pacnosioXKeHHbIE B MHOIMOJIeTHEMEP3JbIX FTPYHTaX.

2 HopMaTuBHbIE CCbINIKW

B HacToswem CTaHOapTeE UCNoJsib30BaHbl CCbIJIKN Ha cneayoumne CtTaHOoapThl.

NOCT 9.048-89 EpouHaa cuctema 3aWunTbl OT KOPpPO3UM U CTapeHusa. W3penus
TexHun4yeckme. MeTtonbl NnabopaTOpHLIX WUCALITAHUA Ha CTOMKOCTb K BO34ENCTBUIO
naecHesbIX rpnboB

FOCT 9.049-91 EaouHaa cucteMa 3alUTbl OT KOPPO3UM M CTapeHusa. MaTepuanbl
MOJINMEPHbIE N UX KOMMNOHEHTbl. MeToabl nabopaToOpHbIX UCMALITAHUA Ha CTOMKOCTb K
BO34ENCTBUIO NecHeBbIX rpnbos



FOCT 12.0.004-90 Cuctema ctaHpapToB 6e3onacHocTu Tpyna. OpraHm3saumnsa obydyeHuns
be3onacHocTn Tpyaa. ObLme NnonoXXeHns

NOCT 12.1.003-83 Cwuctema cTaHpapTtoB 6e3onacHocTtn Tpyaa. LWym. Obwwme
TpeboBaHuns 6e3onacHOCTMU

FOCT 12.1.005-88 Cuctema cTtaHmapToB 6e3onacHocTun Tpyaa. Obwme caHuTapHo-
rmrmeHnyeckne TpebosaHMa K Bo3ayxy paboyen 30HbI

FOCT 12.2.004-75 CucTtema cTaHaapToB He3onacHOCTU TpyAda. MalwnHbl 1 MeXaHU3Mbl
crneumnanbHble ang TpybonpoBoAHOro cTpouTenbCcTBa. TpeboBaHMa 6e30nacHOCTH

FOCT 12.3.005-75 Cuctema ctaHpapTtoB 6e3omacHoCcTn Tpyha. PaboTbl OKpacCo4YHbIe.
Obwume TpeboBaHMa 6e30MacHOCTH

FOCT 12.3.008-75 Cuctema cTaHpapToB ©Oe3omacHocTu Tpyada. [1pon3BOACTBO
MOKPbITUA MeTaJ/IMY4EeCKUX U HEMETaINYEeCKNX HeopraHnyeckux. Obuwme TpeboBaHus
6e3onacHoCTHU

FOCT 12.3.016-87 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. CTpontenbCcTBo. PaboThbl
aHTUKOPPO3nNOHHbIe. TpeboBaHusa 6e3onacHOCTK

FOCT 12.4.026-76* CncteMa cTaHaapToB 6e3onacHOCTM TpyAaa. LiBeTa curHanbHble U
3HaKun Bbe3onacHoCTH

* B Poccunckon depepauynn gencteyet NOCT P 12.4.026-2001 "Cucrtema cTaHOapTOB
be3onacHocTn Tpyada. LBeTa curHasbHble, 3HakM 6e30nacHOCTM U pa3MeTKa
CUrHanbHas. HasHavyeHne un npasuia NnpumMmeHeHusa. Obume TexHn4Yeckmne TpeboBaHmA K
XapakTepucTuku. Metoabl UCNbITaHNA",

NOCT 112-78 TepMoMeTpbl MeTEOpOsIornyecKkmne CTeksIsHHble. TeXxHU4YecKmne ycioBus

FOCT 411-77 Pe3nHa n kKnen. Metoabl onpeneseHns Npo4yHOCTU CBA3N C MeTaJIJIoM Npwu
OTC/lanBaHNN

FOCT 427-75 JInHenkun nsmepuTesbHble MeTaJuindyeckme. TexHn4eckune ycsiosums

FOCT 1050-88 T[lpokaT copToBOM KannbpoBaHHbLIA CO CrheunasbHOW OTOESIKON
MOBEPXHOCTM W3 YrnepoaucTon KayeCTBEHHOW KOHCTPYKUMOHHOM cTanun. Obuwwme
TeXHNYeckKune ycsoBms

FOCT 2583-92 baTtapeun v3 UUINHOPUYECKMX MapraHuUO0BO-LMHKOBbLIX 3/1eMEHTOB C
COJIEBbIM 3JIEKTPOJINTOM. TEXHNYECKMNe yC10BUSA

FOCT 2678-94 MaTepwuanbl pPyJIOHHble KpOBeJibHble N TMAPOM30NALNOHHbIE. MeToabl
NCNbITaHNI

FOCT 2768-84 ALeTOH TeXHUYECKUN. TeEXHNYECKME YCITI0BUS
FOCT 4166-76 HaTpuin cepHOKNCAbIN. TeXHUYEeCKne yCnoBus
OCT 4650-80 lNMnactmacckl. MeToabl onpenesieHNs Bo40MNOrouweHuns

FTOCT 5180-84 TIpyHTbl. MeToabl nabopaTopHOro onpegeneHuss GuU3n4ecKnx
XapaKTepucTuk.

NOCT 5378-88 Yrnomepsbl C HOHMYCOM. TexHn4Yeckune ycsoBus



FOCT 6055-86* Bona. EAuHMLIa XXeCTKOCTK

* B Poccunckon Depepaummn peunctsyet OCT P 52029-2003 "Bopa. EauHunua
»KecTkocTun".

FOCT 6323-79 [MpoBoda C NOJAMBUHUNXIOPULAHOW WU30NAUMEN ONSA DNEKTPUYHECKUX
yCTaHOBOK. TeXHMU4Yeckune ycnosums

FOCT 6456-82 LLKypka wnucoBanbHaga bymarkHas. TeXxHU4Yeckne ycaoBus
FOCT 6709-72 Booa guctunnnpoBaHHada. TexHn4yeckme ycnoBus

FOCT 7006-72 lMokpoBbl 3aWUTHble Kabenen. KOHCTPyKUUS WU TwUMbl, TEXHUYECKUE
TpeboBaHMNA U MeToObl UCNbITAaHUN

roCT 8711-93 (M3K 51-2-84) Mpunbopsbl aHaJsiorosble rnokasblBatoLime
3/IeKTpou3MepuTesibHbIE NPSAMOro AENCTBUSA N BCMOMOraTesibHble 4YacTU K HUM. YacTb
2. Ocobble TpeboBaHNSA K aMnepMeTpaM U BOJIbTMETPaM

FOCT 9812-74 butyMbl HE(PTAHbIE N30NAUNOHHbIE. TeXHUYeCKne ycnoBus
NOCT 11262-80 MNMnacTtMmacchbl. MeTon UCMbITAaHUA Ha pacTaXXeHune
FOCT 12026-76 bymara chunbTpoBasbHaa nabopaTtopHas. TexHU4Yeckune ycnosums

NOCT 13518-68 T[lnactmaccel. MeTon onpeneneHms CTOMKOCTU MOAUITUNEHA K
pacTpecKMBaHWUIO Mo Hanps>KeHnem

FOCT 14236-81 lNneHKn nonmMepHble. MeTon UCNbITaHU Ha pacTaXXeHune
FOCT 14261-77 KucnoTta cosigHas ocobon 4YncToTbl. TeEXHNYECKNEe yCioBUS
FOCT 15140-78 MaTepwuarsibl lakOKpaco4Hble. MeToabl onpeneneHnsa agresnm
FOCT 16337-77 MNMonnaTusiieH BbICOKOro faBiieHUA. TexHU4yeckune ycnoBsus

NOCT 16783-71 Tlnactmaccel. MeTopn onpegeneHus TemnepaTypbl XPYMNKOCTU TMpw
caaBamBaHMK obpa3ua, C/I0OXKEHHOr 0 neTnen

FOCT 22261-94 CpencTBa U3MEPEHUNIN INTEKTPUYECKNX U MArHUTHLIX BeNMYMH. Obuwune
TexHn4yeckune ycsioBms

FOCT 25812-83* TpybonpoBoAbl CTajibHble MaructpaibHble. Obuwume TpeboBaHusa K
3alnUTe OT KOPPO3nn

* B Poccunckon ®depepaunn gencrteyet FOCT P 51164-98 "TpybonpoBoabl CTasibHblE
MaruncTpasbHble. Obwimne TpeboBaHMS K 3aLLMTE OT KOppo3un".

FOCT 29227-91 (MCO 835-1-81) TMocyma nabopaTopHas cTeknsHHasa. [MuneTku
rpagympoBaHHble. YacTb 1. Obwmne TpeboBaHnS

MpumedaHune - MNpn NONb30BaHUMN HACTOALWMM CTaHOApPTOM Lenecoobpa3HO NPOBEPUTb
ODEeNCTBME CCbIJIOYHbLIX CTaHOapToB Mo YyKasaTentw "HauuoHasbHble CcTaHpapTbl",
COCTaBJIEHHOMY MO COCTOAHWUIO Ha 1 AHBaps TeKyuwero roga, U No COOTBETCTBYHOLNM
MHMOPMALNOHHBIM YKa3aTensm, onybnkoBaHHbIM B TeKyLleM roay. ECM CCbIIOYHbIN
CTaHOapT 3aMeHeH (M3MeHeH), TO MPu NoJIb30BaHUM HACTOALWMM CTaHgapToOM cneayeT
PYKOBOOCTBOBATbLCS 3aMeHEHHbIM (M3MEHEHHbIM) CTaHaapToM. ECAM CCbiNOYHbIN
CTaHOapT OoTMeHeH 6e3 3aMeHbl, TO MOJZIOXKEHME, B KOTOPOM AaHa CCblIJIKa Ha Hero,



nPUMEHAETCA B HaCTWH, HE 3anar|/|Ba+om,e|7| 3TY CCbUJIKY.

3 Obwume nonoxeHud

3.1 TpeboBaHMA HACTOSAWEro CTaHAapTa YYNTbLIBAKOT NMPU NPOEKTUPOBAHUN,
CTPOUTENbCTBE, PEKOHCTPYKLUUWN, PEMOHTE, 3KCMNJyaTaunm noa3eMHbIX COOPYXXEHUN, a
Tak>Xxe 00bEeKTOB, ABAALWMNXCA UCTOYHNKaMK Bay>Xaatlowmnx ToKoB. HacToawmn
CTaHOapT ABMSETCA OCHOBaHMEM AN pa3paboTKm HOpMaTMBHbLIX AOoKyMeHToB (HM) no
3alUMTE KOHKPETHbIX BUAOB MOA3EMHbIX METaINYECKUX COOPYXEHNN N MepOonpusATnn
Mo orpaHnyeHmnto 6y>XKgatoLWwmx TOKOB (TOKOB yTEYKN).

3.2 CpencTBa 3aliMTbl OT KOPPO3UKM (MaTepuanbl U KOHCTPYKUUS MOKPbLITUN, CTaHUUK
KaTOOHOW 3alunTbl, MPUBOpPbl KOHTPONA KAYecTBa M30JALUMOHHBLIX MOKPLITUA U
onpeneneHns OMNacHOCTU KOppPo3Mnm U  3PPEKTUBHOCTM MNPOTMBOKOPPO3MOHHON
3alMTbl) NPUMEHSIOT TONIbKO COOTBETCTBYOWME TpeboBaHUAM HAaCcTOsLLEro cTaHaapTa
N MMeLIne cepTuuKaT CoOOTBETCTBUS.

3.3 Tpun pa3paboTke nNpoekTa CTpPOUTENbCTBA COOPYXXEHUA OAHOBPEMEHHO
pa3pabaTbiBalOT MPOEKT 3aLLUUTbI UX OT KOPPO3UW.

MpumedaHne - Ona kabenenm curHanmsayum, ueHTpanmlaumm n 6nokmposkm (CLB),
CWUNOBbLIX N CBA3UN, MPUMEHSEMbIX Ha »XeJsie3HOW Aopore, Korga onpenennTb NapaMmeTpsbl
3/IEKTPOXMMMNYECKON 3allinTbl Ha CTagun pa3paboTKmM NpoekTa He npeacTaBnseTcs
BO3MOXXHbIM, paboume 4YepTexm 3SNEeKTPOXMMUYECKON  3alUTbl  OOMYyCKaeTCs
pa3pabaTbiBaTb Nocne npoknagkm kabenem Ha OCHOBAHMM OaHHbIX MO U3MEPEHUSAM U
MPOBHbLIM BKOYEHUAM 3aLNTHbLIX YCTPOWCTB B CPOKN, YCTAaHOBJIEHHbIEe H]I.

3.4 MeponpuaTua Mo 3aWuTe OT KOPPO3UM CTPOAWMXCH, OEWACTBYOLWUX U
PEKOHCTPYUPYEMBIX COOPYXKEHWUI MNpeaycMaTpuBalOT B  MNpPOeKTax 3aluTbl B
COOTBETCTBUM C TpeboBaHUAMN HACTOSLLEro cTaHaapTa.

B npoekTax CTpouTenbCTBA W  PEKOHCTPYKLUMUU  COOPYXKEHWUN,  SBAAKOLLMXCA
NCTOYHMKaMM By OaloWwmMX TOKOB, NpeayCcMaTpuUBaOT MEPOMNPUATUS MO OrPaHNYEHNI0
TOKOB yTEYKW.

3.5 Bce BuUAbl 3alUTbl OT KOPPO3UW, NPeayCMOTPEHHbIE MPOEKTOM CTPOUTENLCTBA,
NMPUHMMAIOT B 3KCMayaTauuio 00 COa4YMm B 3KCMJyaTauuilo COopy»XeHuin. B mpouecce
CTPOUTENLCTBA AJ15 MOA3EMHbIX CTasIbHbIX FAa30MNPOBOIOB U PE3epPBYapPOB CXKUIKEHHOI0
ras’a 3/IeKTPOXUMUYECKYIO 3alUUTy BBOAAT B AEWCTBME B 30HAX OMACHOro BJIMSHUSA
6/1y>KDaoLLNX TOKOB HE No3aHee 04HOro MecsLa, a B OCTajlbHbIX C/Iy4asix - He nosgHee
LIeCTU MecCsiueB MNocsie YKIAOKW COOPY)XXEHUA B FPYHT; AJ19 COOPY>XEHUA CBSA3U - He
no3gHee LWeCTUN MecsLEeB Nocsie UX YKaaAKu B FPYHT.

He ponyckaeTcsa BBOA B 3KCMayaTauuto O0OBLEKTOB, SBAAKLWIMXCA MCTOYHUKAMMU
61y>K AaoLWNX TOKOB, [0 NPoBeaAeHMs BCeX NpeayCMOTPEHHbIX NPOEKTOM MeponpusTUin
MO OrPaHNYEHMIO 3TUX TOKOB.

3.6 3aKNTy COOPYXXEHUIN OT KOPPO3UM BbIMONHAIT TakK, 4TObObl HEe yXyOlWUTb 3alnUTy
OT 3/1IEKTPOMArHUTHbLIX BANAHUA U YOapPOB MOJIHUN.

3.7 Tpu 3KcnayaTauum COOPYXKEHWUA CUCTEMATUYECKM TMPOBOAAT  KOHTPOJIb
3(p(PEKTMBHOCTU MPOTUBOKOPPO3NOHHONM 3alLUTbl U OMACHOCTU KOPPO3UM, a TakKXKe
perncTpaunto n aHanans NPUYNH KOPPO3UOHHbLIX MOBPEXAEHWUA.

3.8 PaboTy Mo peMoHTY BblLLEALINX U3 CTPOS YCTAHOBOK 3JIEKTPOXUMNYECKOWN 3aLUMThI
KBaNMPUUNPYIOT KakK aBapuinHyto.



3.9 CoopyxeHus 06opyayoT KOHTPOJIbHO-U3MEepPUTESIbHbIMN NyHKTamMun (KWTMT).

[ONa KOHTPOSS KOPPO3NOHHOIO COCTOSAHUSA Kabenen CBA3U, MPONIOXKEHHbIX B KabenbHoM
KaHanM3auum, UCNoNb3yKT CMOTPOBbLIE YCTPONCTBA (KOOALbI).

4 Kpntepmnm onacHOCTU KOPPO3nn

4.1 KpuTepmnamm ornacHOCTN KOPPO3UN COOPY>KEHUI ABNAIOTCS:

- KOPpO3MOHHas arpecCcuBHOCTb cpeabl (FPYHTOB, FPYHTOBbIX W ApPYyrux BoOA) Mo
OTHOLWUEHNIO K MeTaslsly COoOopy>XeHus (BKA4Yaad OMOKOPPO3NOHHYIO arpecCcuBHOCTb
rPYHTOB);

- oracHoe gencrtseue 6ny>Kuarou.|,ero MOCTOAHHOIO N NepeMeHHOro TOKOB.

4.2 [Ona OUEHKMN KOPPO3MOHHOW arpeCcCUBHOCTU FPyHTa MO OTHOLWEHWU K CTanu
onpenensalT yhOesibHOe 3NeKTpuyeckoe COonpoTUBJIEHME TpPyHTa, W3MepeHHoe B
nosieBblX U NabopaToOpHbIX YCNOBUAX, U CPEeAHIO MJIOTHOCTb KAaTOAHOro TOKa Mnpu
cMelleHunn noTteHuymana Ha 100 MB oTpuuaTenbHen cCTauMoHapHOro NoTeHumMana ctanm
B rpyHTe (Tabnmua 1). Ecam npun onpeneneHnm ogHoOro n3 nokasartenem ycrtaHoBIEeHa
BbICOKasl KOPPO3MOHHAsA arpecCnBHOCTb FPYHTa (a ANs MEeNOPATUBHBLIX COOPYXKEHUN -
cpenHssn), ToO APYyron NnokasaTeslb He onpenenstoT.

Tabnnua 1 - Koppo3noHHasa arpeccMBHOCTb FPYHTa MO OTHOLUEHUIO K YrnepoancTon v
HU3KOJIerMpoBaHHOW CTann

Koppo3noHHas YaenbHoe 35ieKTpuyeckoe CpeaHas naoTHOCTb
arpecCcMBHOCTb FPYHTa| COMNPOTMBAEHME rpyHTa, OM M KaTOLHOIO TOKa, A/M "
Hu3kas Cs. 50 o 0,05 Bktou.
CpenHas OT 20 po 50 BksitoM. OT1 0,05 oo 0,20 BkJtOM.
Bbicokas no 20 Cs. 0,20

MeToabl onpeneneHnsa yaesbHOro 371eKTPU4YeCckoro CONpoTMBIIEHUA FPYHTa U cpe,n,He|7|
MJAOTHOCTUN KaTOLHOIro ToOKa npusefeHsbl B NpunoxxeHnax A n b cooteeTCTBEHHO.

MpumeyaHna

1 Ecnn vypenbHoe 3nekTpuyeckoe COMNpPOTUBJIEHME TpPyHTa, W3MepeHHoe B
nabopaTopHbIX ycnoBusx, paBsHo nnam 6onee 130 OM-M, KOPPO3NOHHYO arpeCcCUBHOCTb

FPYHTa CYMTAOT HU3KOW U MO CpefHen NaoTHOCTU KaTOoA4HOro TOKa ‘ He OLleHUBAIoT.

2 KOppO3MOHHY arpecCMBHOCTb FPyHTa MO OTHOLUEHWUIO K CTasibHOM BpoHe Kabenen
CBSA3N, CTaJlbHbIM  KOHCTpyKuusmMm HYI oueHuBalOT TONBKO MO  yAesIbHOMY
3N1EKTPUYECKOMY COMPOTUBIIEHUNIO FPYHTA, ONpenensieMomMy B MOJIEBbIX YCO0BMAX (CM.
Tabnuyy 1).

3 KOppO3MOHHYO arpeCCUBHOCTb FPYHTa MO OTHOLLEHMNIO K CTann Tpyb TennoBbIX ceTen
6eckaHanbHON NpoKNanKu OUueHuBalT no yaoenbHOMY 3N1eKTPNYeCcKomy
COMPOTUBJ/IEHUIO FPYHTa, OnpenenssemMomy B MNosieBbiX N nabopaTopHbIX YyCNOBUAX (CM.
Tabnuyy 1).

4 nsa pr6OI'IpOBO,EI,OB TEenJoBbIX CeTewn, NMPONOXEHHbIX B KaHaJlaX, TEMJIOBbIX KaMepaxX,
CMOTpPOBbLIX KoOJiOOUaX W T.4., KpUtepuem OrnacHOCTU KOPPO3NnN ABNIAEeTCA HaJn4dme
BOObl NN TPYHTa B KaHaJlaX (TennoBbIX KaMepaX, CMOTPOBbIX KO/0ALaX U T.4.), KOrga
BOOa WJIN TPYHT AOOCTUIaloT TENA0N3019LUNOHHON KOHCTPYKUUN WIN NOBEPXHOCTU



TpybonpoBonaa.

4.3 Kputepmnem 6OBMOKOPPO3NOHHON

arpeccmnBHoOCTIN

rPYHTa

ABNAETCA

Haan4dme

BU3YyaJilbHbIX TMPWU3HaKOB OrJyieeHnAa TpPyHTa (OKpaLIJeHHOCTI/I rPyHTa B CepoBaThble,
CU3bIE, I'OJ'Iy6OBaTbIe TOHA) U Hann4ne B rPyHTE BOCCTaHOBJIEHHbIX coeiHEeHNI Cephbl.

MeToL KadeCTBEHHOro onpepesieHns 6V|0KOpp03I/IOHHOIZ arpeccmnBHOCTIN

npuBeAeH B NMPUIoXeHun B.

FPYHTa

4.4 KOppO3NOHHAs arpecCUBHOCTb FPYHTOB, FPYHTOBLIX U APYrnX BOA MO OTHOLUEHUIO K
CBMHLIOBbIM 060/104KaM Kabenen npueeneHa B Tabnnuax 2 n 3.

Tabnuua 2 - Koppo3voHHasi arpecCUBHOCTb TPYHTOB MO OTHOLUEHUID K CBWUHLLOBOW

ob6ono4yke kKabens

;(:pepc%?AMBOHHolz?ri 3Hayenme pH MaccoBasi 0N KOMMNOHEHTOB, % OT
P P MacCbl BO3AYLUHO-CyX0OWN rnpobbl
rpyHTa
OpraHunyeckoe HUTPaT-MOH
BeLLecTBO (rymyc)
Hun3kas OT1 6,5 no 7,5 Bkaoy. [do 0,01 BktOY. 0o 0,0001 Bktou.
OT1 5,0 no 6,5 Bkno4. [OT 0,01 no 0,02 OT1 0,0001 mo
Cpeanss 75" 90 " BKJ1OM. 0,001 BkJtOM.
Bbicokas Ho 5,0Cs. 9,0 Cs. 0,02 Cs. 0,001

Tabnuua 3 - KoppO3nMOHHAs arpeCcCUBHOCTb FPYHTOBLIX U APYrMX BOA MO OTHOLLUEHUIO K
cBUHLIOBOWN 0b6os104ke Kabens

Koppo3noHHas Obuasn KoHLeHTpauus
arpeccMBHOCTb FPYHTOBbLIX| 3Ha4veHue pH XKECTKOCTb, 3
N OpYruX BOL M -3KB/ KOMMOHEHTOB, MIr/aM
OpraHuyeckoe HuTpaT-
BeLlecTBO
VNOH
(rymyc)
Hunskasa OT 6,5 n07.,5 CB. 5,3 o 20 BKJItOM. Ao 10
BKJ11OM. BKJ1LOM.
OT15,0 10 6,5 OT 10 go
; ., |075,3003,0|0T20pm0040
CpegHas BKﬂiO‘-I." 7,5 BKJTIOY. BKJTIOY 20
9,0 BKJIIOM.
Bbicokas Ho 5,0Cg. 9,0 Ho 3,0 Cs. 40 Cs. 20
* EgmHuua kecTtkoctm cootBetcTtByeT [OCT 6055. B Poccunckon ®depepauunun
nencrteyeT rpagyc xectkocTtu °>K no NOCT P 52029.

4.5 KOppOo3noHHas arpecCnMBHOCTb FPYHTOB, FPYHTOBbIX U APYruX BOA MO OTHOLUEHMIO K
antoMuHueBorn obonoyke kabens npmeeneHa B Tabnmuax 4 u 5.

Tabnuua 4 - Koppo3noHHasa arpeCcCUBHOCTb FPYHTOB MO OTHOLUEHUIO K aJloOMUHUEBOM
obonoyke kKabens



aKropepCOC?/IMBOHHOFé?'i 3nayenme oH MaccoBas 0os19 KOMMNOHEHTOB, % OT
P P MacCbl BO3AYLUHO-CyX0OWN rnpobbl
FPYHTOB
XNnop-1oH VoH xenesa
Huns3kasa OT1 6,0 po 7,5 Bkatoy. |do 0,001 Bktov. Jo 0,002 BkJItOM.
CpenHss CI)IT 4,5 'E.l.o 6,0 BKIJI'HO‘-I. OT1 0,001 mo 0,005 |OT 0,002 oo 0,01
7.5 8,5 BKJ1OM. BKJ1OM.

Bbicokas Ho 4,5 Cs. 8,5 Cg. 0,005 Cs. 0,01

Tabnuua 5 - Koppo3noHHasa arpecCMBHOCTb FPYHTOBbLIX U APYrMX BOA MO OTHOLWIEHUIO K
antoMnHmneBon obosiouke kabens

KoHueHTpaunsa
Koppo3noOHHas arpeccnBHOCTb 3HadeHme pH U pay ;
MPYHTOBbLIX N APYIrnX BOA KOMMOHEHTOB, Mr/OMm
Xnop-noH [oH xxene3sa
Hun3kasd OT1 6,0 no 7,5 Bktou. fo 5,0 fo 10
BKJ1HOM. BKJ1HOM.
OT14,5 no 6,0 BKAOY. " |OT 5,0 oo OT11,0 0010
CpeaHsas 7,5 " 8,5 " 50 BKJIIOY. |BKJIOM.
Bbicokas ho 4,5 Cs. 8,5 Cs. 50 Cs. 10

4.6 Ina 6poHNpoBaHHbLIX Kabenewn CBA3M CO CBMHLOBbIMM 000/7104KaMN, HAaXOOAALWMNXCS B
3KCMayaTaumn, OnacHOCTb KOPPO3um OnpenensiioT B cooTBeTcTemm ¢ HI.

4.7 OnacHbIM BAUSAHUEM 6ny>XOakoLWero NoCTOSHHONO TOKa Ha COOPY)XEeHUs SBNSeTCS
Ha/IM4Me N3MEHSIOLWErocs No 3HakKy M 3HAYEHMIO CMeLWeHUsa NoTeHunana CoopyXeHuns
Mo OTHOLUEHWUID K ero CTauMoHapHOMY MoTeHuwuany (3HakonepeMeHHas 30Ha) Wuan
Ha/nyme TOJIbKO TMOJIOKUTENIbHOrO CMelleHuss noTeHuwana, KakK npaBuno,
N3MEHSLWerocs no 3HavyeHuto (aHoaHaa 30Ha).

MeTopn onpenesneHnUs ONacHOro BAUSAHUS Baypatouwero NoCTOAHHONO TOKa npuBeneH
B npuno>xeHuu I.

MpumeyaHna

1 [na BHOBb MNPOEKTUPYEMbIX COOPYXEHUN (KpOMEe COOPY>XXEHUW CBA3WU) OMacCHbIM
ABNAETCHA Hanmume Onyxpaawwmnmx TOKOB B 3emie, onpegensemMoe B COOTBETCTBUM C
npunoxxeHnem [l.

2 Ona kabenen cea3m HYIM n HPI onacHbIM ABNSeTCS HanuMudme B HUX Ony>patowmnx
TOKOB, onpenesiseMoe B COOTBETCTBUM C NpuaoxeHmem E.

4.8 OnacHoe BJIMSIHME MEPEMEHHOro TOKa MPOMbILLJIEHHONW YacTOTbl Ha CTasibHble
COOpPY>XXEHMsI XapakTepunsyeTcs NnMbo cMelleHneM CpefHero rnoTeHLunasa CoopyXeHus
B OTpULATENIbHYIO CTOPOHY HEe MeHee 4eM Ha 10 MB no OTHOLIEHUIO K CTAaLWOHApPHOMY

2
noTeHuwnany, NMbo Hann4Ymem nepemMeHHoOro Toka NJoTHOCTbIO 6onee 1 MA/cM™ (10 A/Mm

2
) Ha BCMoMoraTesibHOM SNEKTpoAE.

MeTon onpeapeneHnmd ornacHoro BJINMAHMNA rnepeMmeHHoOro Toka rnpuBeaeH B rnNpuio>XXeHmn
X.

5 Bblbop MeTon0B 3alUnNTbl OT KOPPO3nKn



5.1 MNpwn onpepeneHnn MeToAa 3alnTbl OT KOPPO3MN COOPY>KEHUI NMpeayCcMaTpPUBatoT:
- BbIOOp 3aLNTHbIX MOKPbLITUIA;

- BbIOOp BUAA 3N1EKTPOXUMNYECKON 3aLLNTI;

- orpaHuyeHne 61y 4aoLWmnx TOKOB Ha NX UCTOYHUKAX.

5.2 Hes3asucmmo oT KOppO3VIOHHOI7I arpeccnmBHoCT rpyHTa MpuMMEHAKT 3allUTHbIE
NMOKpPbITUA BECbMa YCUJIEHHOIO TUMa Ans:

- CTaNbHbIX TPYHOMPOBOAOB, NPOKJaAbiIBAEMbIX HENOCPEACTBEHHO B 3eMJie B Nnpeaenax
TEeppUTOPUIA FOPOLOB, HACESIEHHbIX MYHKTOB M MPOMbILLIEHHbIX NPeanpuaTunii;

2
- ra3onpoBofoOB C AasseHMeM rasa go 1,2 MlMa (12 krc/cm™ ), npefHasHa4YeHHbIX 014
ra3ocHab>xeHnsa roponos, HAaCeNEeHHbIX NMYHKTOB M MPOMbILWJIEHHbLIX NpeanpuaTun, HO
NMpoOKJlaAblBaEMbIX BHE NX TEPPUTOPUN;

- CTaslbHbIX pe3epByapoB, YCTAHOBNEHHbIX B FPYHT UM 06BasoBaHHbIX FPYHTOM;

- CTaJibHbIX KOHCTpyKuun cBAsnm HYM n HPIM, ycTaHOB/IEHHbIX HenocpeacTBEHHO B
FPYHTE Uan B CMOTPOBLIX KOJIoAUaX KabenbHON KaHanmnsauun.

B rpyHTax cpeoHen n HN3KOM KOPPO3MOHHOW arpecCUBHOCTU AOMYyCKAeTCAa NPUMEHSATb
3aWNTHbLIE MOJIMMEPHbIE MOKPbITUA YCUIEHHOrO TUMa Ha OCHOBE 3KCTPYAMPOBAHHOIO
nosinaTunaeHa ¢ 06a3aTeNbHON INIEKTPOXUMMNYECKON 3aLLNTON.

ans CTasIbHbIX TpybonpoBonos OpPOCUTENbHbIX cucrtem, cnucTem
CeJIbCKOXO35NCTBEHHOro  BOAOCHabXeHMa  (rpynnoBbiX U MEXXO03ANCTBEHHbIX
BOAOMNPOBOAOB M OTBOAOB OT HUX) U 0OBOAHEHUS MPUMEHSAT 3allMTHbIe MOKPbITUSA
YCUJIEHHOr o Tuna.

5.3 PaboTbl MO HaHECEHUIO N30NALUMOHHBIX MOKPbITUM Ha TPyObl NpoBOAAT B Ba30BbIX
YC/IOBUSAX HA MEXAHU3UPOBAHHbLIX JIMHUAX N30NALMN.

[onyckaeTca BbINOMHATb W30AAUMOHHbIE PaboTbl pyYHbIM CNocobomM B TpPaCCOBbIX
yCNOBUAX MNpU: U30N89UUN  pe3epByapoB, M30MAGLUMN CBAPHbIX CTbIKOB WU  MENKUX
haCoOHHbIX 4YacTeun, UcnpaBseHUN NoBpeXxaeHUn NokpbiTus (He bonee 10% nnowanwn
TpyObl), BOSHUKLWNX NpU TPaHCNOPTUPOBaHUN TPyD, a Tak>Xe Mpu peMoOHTEe y4acCTKOB
Tpybonposoaos AsiMHon He 6onee 10 M.

5.4 CtanbHble noa3eMHble TpybonpoBoabl, pe3epByapbl (B TOM 4uUcie TPaHLIENHOro
TnnNa), KOHCTPyKumu HYT n HPT, pacnono)XeHHble B rpyHTax BbICOKOW arpeCCUBHOCTU
n 6uoarpeccmBHbIX TFPyHTax WAM B 30HAX OMACHOro AencTema OBnyxaarowmnx
MOCTOSAHHbLIX TOKOB W TMEepPEeMEHHbIX TOKOB, 3alluWalT MeToAOM KaTogHomn
nonspusauunn.

MpumeyaHna

1 CtanbHble TpybonpoBoabl OPOCUTESNIbHBLIX CUCTEM N CUCTEM 0OBOAHEHUS 3allnLaoT
MEeTOAO0M KaTOAHOW nofspM3aLuMnm B FPYHTax BbICOKOW W cpefHen KOpPPO3UOHHOM
arpecCcuBHOCTMN.

2 TpybonpoBoabl  Ce/IbCKOXO3ANCTBEHHOro  BOAOCHab)xeHus  (rpynnoBble W”
MEXXXO035IMCTBEHHbLIE CTajibHble BOAOMPOBOALI) U pe3epByapbl TPaAHLIENHOro TwuMna
3aWMWaloT  MeToAOM KaToAHOM Monspu3aumm  He3aBUCMMO OT  KOPPO3MOHHOW
arpecCcmMBHOCTU FPyHTa.



3 [encTsBylollMe TenjonpoBoAbl KaHalbHOW MNPOKJAAAKM 3alIULLAT  MeTOA0M
KaTOMHOW MoNsipu3auum Npu Haauyum BOAOblI WM FPYHTaA B KaHajle, Korga Boda Wiau
FPYHT AOCTUrAlOT U30JIALMOHHON KOHCTPYKLIUN UK MOBEPXHOCTK TpybonpoBoaa.

5.5 3awmnTHble nokpoBbl Kabenenm BbIOBMpaAlOT B 3aBUCMMOCTU OT KOPPO3MOHHOM
arpeccuBHOCTN OKpy>Xallen cpeabl M YCNOBUAN MPOKNAaAKW B COOTBETCTBUM C
TpeboBaHnammn NOCT 7006.

5.6 Kabenn cBsA3M Co CBUHUOBbIMK 060s104KaMu 6e3 3alMTHbIX MOKPOBOB WM C
3aWNTHLIMM MNOKPOBaMW JIEHTOYHOro TwunNa (3a wWckayYeHnem kKabenenm cBsaswm,
NMPMMeHSeMbIX Ha >Kesle3HblX Joporax) 3awuwatoT OT KOppOo3Mu KaTogHOoM
nonspusaumen npu Haan4ymm Tpex 3HaYeHUn cpegHenm Uian OgHOro 3Ha4YeHUs BbICOKOMN
KOPPO3MOHHON arpeCcCUBHOCTN FPYHTOB 1 BOA, OLEHMBAEMbIX No Tabanuam 2 n 3.

5.7 CtanbHyio 6poHi0 Kabenen cBA3W, MNpokKNagblBaeMblX B TPyHTaxX BbICOKON
KOPPO3NOHHOM arpecCUBHOCTU UM B 30HAX OMAcCHOro AencTteus 6ayxOatLwwmnx TOKOB,
3alMUWaoT OT KOPPO3UM KaToOOHOM Mosispu3aumen TOJNIbKO B Tex cJlydaax, Korga no
YyC/IOBUSIM 3KCMyaTauum HeobxoonmMo WCKIIYUTb BO3AENCTBUE 3NEKTPOMArHUTHbIX
BANAHUW, yOapoB MOJIHUA N MeXaHUYeCKUX MOoBpeXxAeHun, npu 3TomM Heobxoammo
obecne4ymBaTb 3aWLMTy MeTanam4eckon obono4kn kabensa ot Kopposun.

5.8 Kabenun cBdA3nM C antoMuHmMeBOn 000SI04KON N 3aLMTHBLIM MOKPOBOM JIEHTOYHOIO
TUNa 3alWMNLWLAaloT OT KOPPO3UM KaToAHOM Nonspusaumnen He3aBuCcMMo OT KOPPO3NOHHOM
arpeccmMBHOCTU cpenbl (3a uckntodeHmem Kabenem CBs3n, NPUMEHSEMbIX Ha »XXeJle3HbIX
aoporax).

5.9 3awmTa OT KOppO3uKU, Bbi3biBaeMoOn Onyxpatowmmm Tokamu, Kabenem cBA3n co
CBMHLOBON AN antoMUHNEeBOM 060/104K0M Be3 3alUTHbBIX NMOKPOBOB WU C 3aLUUNTHbLIMUA
MOKPOBaMN JIEHTOYHOrOo TWNa, a TakxXe kabenenm co CBUHLOBbLIMKM obBonovykamm 6e3
3alMTHOrO NMOKPOBa OCYLLECTBAAETCA KaTOAHOWN Nnonsipru3laumnen.

5.10 Kabenun CUB, cunoBble n kKabenn cBA3M CO CBUHLOBbIMUA WU AJIIOMUHUEBLIMU
obonoykamun n 6poHen, NPMMEHAEMbIE Ha XXeNe3HbIX Aoporax, 3aluulatoT:

- NpU Haan4YMn He MeHee Tpex 3HaYeHUNn cpefHeN KOPPO3UOHHOM arpecCUMBHOCTMU
cpeabl (cMm. Tabnuubl 2-5) - KaTogHOW NonAspu3aumnen A HapyXHbiM (noBepx BPOHN)
MOKPOBOM LLUJIAHMOBOro TUNa;

- NpyM Hann4unm ogHoro u 6onee 3Ha4YeHUN BbLICOKON KOPPO3NOHHOW arpecCMBHOCTMU
cpeabl (cM. Tabnunubl 2-5) - MOKPOBOM LWAHIOBOro Tuna nosepx 6poHu;

- B 30Hax oOnacHoro pAencTtema Onyxpgawouwero MoCTOSHHOrO TOKa - KaTOAHOM
rnonspusaumen.

5.11 He ponyckaeTcsa npoknagbiBaTb Kabenu co CBUHLOBbLIMKM o6onoykamu 6e3
3alMTHOrO NOKPOBa HEMOCPEACTBEHHO B FPYHTE, @ TakXe B KabenbHOM KaHanm3sauum
CBA3M U3 NaacTMaccoBbixX Tpyb.

5.12 MeToabl 3aWWUTbl OT KOPPO3UM 3IJIEKTPUYECKUX CUMIOBbIX Kabenewm B rpyHTax
BbICOKON KOPPO3MOHHOW arpeccMBHOCTM, a TakKXe B 30HaxX OMNacHOro BJMAHUS
bnyxgalowmx TOKOB B 3aBUCMMOCTM OT Mapkm Kabens n ycnoBuMn uX MNPOKAaAKu
npmeeneHbl B [1].

5.13 KaToaHas nonapusauma ocyLlecTBndaeTca npuMeHeHnem cpencTs
3/IEKTPOXMMMNYECKON 3allNTbl: KAaTOAHbIX YCTAaHOBOK, MONSPU30BAHHbIX N YCUJIEHHbIX
AOpeHa)Ken, rajibBAHNYECKMX aHOLO0B (MPOTEKTOPOB).



KaToaHble YCTAHOBKW W rasibBaHMYeCKMe aHOoAbl MNPUMEHSAT npu 3awmte oT
MOYBEHHON KOPPO3uUmn, BMOKOPPO3MKN, KOPPO3MU NEPEMEHHBLIMN TOKaMW MPOMbILLIEHHOMN
4aCTOTbl M NP 3aWnTe OT KOPPO3un 6y X aaroLWMMN NOCTOAHHBIMU TOKaMN.

MoNnsipn30oBaHHbIE U YCUJIEHHbIE APEHa)XW MNPUMEHSIOT NpPW 3aliMTe OT Koppo3uwu,
BbI3blBaeMOW 6nyxxgaowmnmmn TOKaMWU pPenbCoBOIro TpaHcnopTa,
3N1eKTPUPULINPOBAHHOIO HA NOCTOSIHHOM TOKE.

§) Tpe6OBaHI/IFI K 3alLWMTHBIM NMOKPbITUAM N METOObl
KOHTPOJ14 Ka4eCTBa

6.1 KOHCTPYKUUM 3aLUUTHBIX MOKPbLITUA BeCbMa YCWJIEHHOrO W YCWJIEHHOrOo TWMOB,
NnpUMeHsieMble  ONs  3alMTbl  CTafibHbIX MOA3€MHbIX TpybonpoBoOoB, KpoMe
TenaonpoBoAoB, NpMBeaeHbl B Tabnuue 6; TpeboBaHUA K NOKPbITUAM - B Tabnnuax 7 n
8 COOTBETCTBEHHO.

Tabnnua 6 - KOHCTPYKUUS 3aLUMTHbBIX MOKPbLITUN CTPOSALLMXCA U PEKOHCTPYUPYEMBbIX
COOpPY>XXEeHUN

Ton-
WnHa Makcunma-
yenosmsa | Homep KOHCTpYKUMA (CTPYKTYpa) 3aLLNTHOI0O 3?4%4:'; Lnametp T;n:’::;a-
HaHeCeHUA| KOHCT- NOKPLITHR NOKpbI- TpyObl, Typa
NOKPbITUSA |PYKL NN MM
TnS, aKcnaya-
MM, He Tauun, °C
MeHee
3alWnTHbIEe NOKPbLITUA BECbMA YCUJIEHHOIO TUMNa
Tpexc/ionHoe NoNMMEpPHOE:
- rPyHTOBKa Ha ocHoBe
TepMopeaKTUBHbIX CMOJI;
3aBogcKue - TepMOHﬂaBKIfIVI I'IOJ'II/IIifleprII7I NoAC/I0N;
B 1 [ 30WnTHbIA cnon Ha oCHOBe
6a30BbLIe 3KCTPYAMPOBAHHOIO NOANSTUIEHA.
[ByxcnonHoe nosmmepHoe:
- TepMOonJaBKMNMN NMOJMMEPHbIN MOOCII0N;
- 3alLUNTHBIN csiomn Ha OCHOBe
3KCTPYANPOBAHHOIO MONITUIIEHA
Ot 57 po
2,2 (89 60
BKJ1IOM.
25 102 '
259
n 1]
3.0 273 '
426
35 530 '
820
3,5 |Cs. 820
[ByxcnonHoe r|onvlmepHoe1:I :
> I TepMonaaBkUM NOJIMMEPHbIV NOAC0N;
- 3alUTHbIA cnon Ha OCHOBe
SKCTPYLANPOBAHHOIO MONMAPONUIEHa




Ot 219

2,0 |pno 259 60
BKJItOM.
" 259
2,2 " 426
" 530
2,5 " 820
2,5 |[Cs. 820
KombuHmnpoBaHHoe Ha ocHoBe
Mo TUNEHOBOWN NeHTHI "
3KCTPYANPOBAHHOIO MOJIN3TUNEHA:
- FPYHTOBKa NOMMepHas;
- JIleHTa MoJIM3TU/IeHOBaAss C JINMKUM
cNoemM TosWwmMHoON He meHee 0,45 MM (B
OOWNH cnon);
- 3aLNTHbIN cnon Ha OCHOBEe
3KCTPYANPOBAHHOIO MONITUIEHA
OoT 57
2,2 |pnoll4 40
BKJItOM.
" 133
2,5 [" 259
" 273
3,0 [" 530
n
2
JleHTO4YHOE nonmmepHoe ™ :
- TPYHTOBKa NoJIMMepHas;
- JIeHTa U30JIILMNOHHAS C JIMMKUM CJI0eM Ot 57 po
ba3osble TONWMHON He MeHee 0,45 MM; 1,8 |530 40
- obepTKa 3aWMTHAA C JIMMKUM CJI0EM BKJIIOH.
ToNWwnHOM He MeHee 0,6 MM (B Oo4OUH
cnon)
JleHTo4YHOEe noIMMepHo-buTymHoe:
- rpyHTOBKA 6OUTYyMHasa wunam OUTYMHO-
noaMMmepHas;
- NIeHTa MNOJINMEPHO-ONTYMHas
TpaccoBble TONWMHON He MeHee 2,0 MM (B [OBa
cnos);
- obepTka 3aWMTHaa noaAMMepHasa C
JINMIKNM CJI0EM TOJILLIMHON He MmeHee 0,6
MM
OT 57 no
4,0 |159 40
BKJTtOY.
" 168"
4,6 |1020




JleHTo4YHOe I'IOJ'II/IMepHO-GI/ITyMHOG nin

3
noJmmMmepHo-aCMOJibHOE : .

Ea3oBble - FPYHTOBKa BUTYMHasa nam acMosibHas;
" - JIeHTa noJuMepHo-buTyMHaa wan
TpaccoBbie NOJIMMEPHO-aCMOJIbHaA TOJILWMNHON He
MeHee 2,0 MM (B O4UH CJIoN);
- obepTka nosiMMepHas TOJILWMUHON He
MeHee 0,6 MM, C JINMKNM CJI0EM
OoT 57
2,6 [poll4 40
BKJ1IOM.
" 133
3,2 |" 426
4
MacTu4dHoe * :
- rpyHTOBKA 6OUTYyMHasa wunm OUTYMHO-
nonmMMmepHas;
- MacTUKa Wun30nauMoHHaa 6uTyMHas
5a3oBble nnn  BUTyYMHO-MosIMMEepHas, WAM Ha
oCHoBe acdanbTOCMONCTbIX
0JINrOMEepPOB, apMUpPOBaHHasaA OBYMS
C/IOAAMU CTEKJI0XOJICTa;
- CNOW Hapy»XHon o0b6epTkM n3 KpadT-
bymaru
Ot 57
7,5 |npno159 40
BKJ11OM.
" 168
9,0 (" 1020
n
KoMbnHMpoBaHHOE Ha OCHOBE MaCTUKU
N 3KCTPYOANPOBAHHOIO NONN3TUNEHA:
- FpyHTOBKa 6uTymMHaa wan 6GUTyMHO-
nonmMmepHas;
- MacTuKa BUTYMHO-NoNMMepHas
MoanuumpoBaHHasa ToswmHon ot 1,5
0o 2,0 mm;
- 3alUNTHBIN csiomn Ha ocHoBe
3KCTPYANPOBAHHOIO MONITUIIEHA
OT 57
3,3 |Bpo 159 40
BKJ1IOM.
" 168
4,0 |" 426
n
OT 57
Ba30BblE U Ha ocHoBe TepMOycCa)XMBatOLLNXCA NeHT 5 | no 259 60
TpaccoBble C TepMonaaBkKuUM KneeM (B oauH cnomn) | 1,8 BKITIOY.
" 273"
2,0 | 426
n
2,2 |Cs. 426




Ha  ocHoBe  TepMOyCa>KMBaloLMNXCA
Tpaccoeble| 10 |MaTepuanoB C MaCTUYHO-MOJIMMEPHbIM
KJleeBbIM CJI0eEM
Ot 57
2,3 |mo426 40
BKJ1IOM.
" 530
2,8 |" 820
3aWNTHbIE NOKPbLITUA YCUJIEHHOIO TUMNA
TpexcnonHoe nosmMepHoe:
- rPyYHTOBKa Ha ocHoBe
TepMopeaKTUBHbIX CMOJI;
JaBogcKme - TepMOI'IJ'IaBKIfIVI nonmtfleprm noacnom;
B 11 | 30WMTHBIA  cno Ha  OCHoOBe
6a30BblE 3KCTPYAMPOBAHHOrO NOAN3TUIEHA.
[ByxcnonHoe nosimMmepHoe:
- TepMOnJjaBKUn NOJIMMEPHbIA NOACN0N;
- 3aWNTHbIN cnon Ha oCHoOBe
3KCTPYANPOBAHHOIO MONITUIEHA
OoT 57
1,8 |no1ll4 60
BKJ1IOM.
" 133
2,0 " 259
" 273
2,2 " 530
" 630
2,5 " 820
KombuHmnpoBaHHoe Ha ocHoBe
NOSIN3TUNEHOBOM NEeHTHI "
SKCTPYLAUPOBAHHOIO MOJINITUIIEHA:
3aBopckue - TPYHTOBKa NoMMepHas;
nnm 12 |- neHTa nNOJIN3TUNEHOBASA C JIUNKUM
basoBble cnoeM ToswmHon He MeHee 0,45 mm (B
OOWH cnon);
- 3alUTHbIN cnon Ha OCHOBe
3KCTPYLNPOBAHHOIO MOJINITUIIEHA
OT 57
2,2 |po273 40
BKJ1HOM.
" 325
2,5 |" 530




MacTun4yHoe:
- TPYHTOBKa OWUTyMHas wuanm OUTyMHO-

nonmMMmepHas;
- MacTUKa Wun30nauMoHHaa 6uTymMHas
nnn  BUTYMHO-MoIMMEpPHasa, WAM Ha OT 57 pmo
basoBblie 13 |ocHoBe acanbTocMonucTbix| 6,0 (820 40
0JINFOMEpPOB, apMUpPOBaAHHasA ABYMS BKJ11OM.

C/IOSIMU CTEKJI0X0JICTa;

- C/IO HApPY>XHOW 06epTKN N3 PYyNOHHbIX
MaTepuasioB ToOJNWMHOM He MeHee 0,6
MM

3aBoackue OT 57 no
nnun 14 |CununkaTHO-3MasneBoe (B ABa Csos) 0,4 (426 150
6a3oBble BKJTIOM.

OT 57 po
15 |Ha ocHOBe 3NOKCUOHbIX Kpacok 0,35 820 80
BKJTIOM.

Ot 57
16 |Ha ocHoBe nmonnypeTaHoBbIX CMOJI 1,5 |pmo 273 60
BKJIIOM.

" 325
2,0 |" 1020

1 - -
! nOKprTI/Ie NMPUMEHAT ONA pr6, NCNonb3yeMbIX NMpn 6eCTpaHLLIeI/IHOI/I NMpPoKJadKe.

4 MakcumanbHbiit anameTp Tpyb C NEHTOYHbLIM MOKPbITUEM, HAHOCMMbLIM B 6a30BbIX
ycnosusax, 530 MM. HaHeceHMe NeHTOYHbIX MOKPbITUA Ha rasonpoBod B TPACCOBbIX
YyC/I0BMAX PY4YHbIM cnocobomM [onyckaeTcs TOJIbKO B TernJsioe BpeMa roga (npu
TeMnepaType oKpyXxatoLero so3ayxa He Huxe natc 10 °C).

& Ona Tpyd anameTtpom 6onee 114 MM NpUMEHSAIOT ABa CJ10SA NOIMMEPHON 0bepTKu.

q
) TOJ'ILLI,VIHa MaCTU4HOI o 6I/ITyMHOFO MOoKpPbITUA CBapHOro CTblKa nnm

OTPEMOHTUPOBAHHOIO B TPACCOBbLIX YC/OBUAX y4YaCTKa MNOKPbITUSA A0/KHA ObiTb He
MeHee 7,5 mm gnsa Tpyb amameTtpom Ao 159 MM BKOYUTENLHO U HE MeHee 9,0 MM -
aona Tpybonposonos gnametpom 168 mm n bonee.

’) TonwmnHy 1,8 MM NMPUMEHSAIOT NPU HAHECEHUNN MNOKPbITUA B TPACCOBbLIX YCJIOBUAX Ha
CTblKK TpybonpoBoaoB anameTpom oT 57 oo 530 MM BKIOYNTENBHO.

NMpuMeyvaHune - KoHCTpyKuna nokKpblTna N 5 npumeHaeTca onga n3ondaumm CTblkoB, MecT
npucoegnHeHnn, yraoB rnoBOPOTOB U PEMOHTA U30JALMOHHBIX MOKPbLITUA MOL3EMHbIX
TpybonpoBOOOB B TPACCOBbLIX YC/OBMAX, @ TakXe [N MU30AaUUn  CTasbHbIX
pe3epByapos.

Tabnuua 7 - TpeboBaHMA K MOKPbLITUAM BeCbMa YCUJIEHHOI0 TUMa

HanmeHoBaHMe NokasaTtens* 3Ha4vyeHune MeToA Homep nokpbIThs
NcnblITaHUA no Tabnvue 6

1 Aparesua K CcTanu, He MeHee, Tnpu MpunoxeHune

TeMmnepaType: N, meTog A

20 °C, H/cwm 70,0 >
1 (ons
Tpybonposoaos

50,0

AnameTtpom 820
MM 1 bonee)




1 (onsa

Tpybonposoaos
35,0 LL%\MH%OM no
820 mm), 9
20,0 3,4,5,6, 10
40°C, H/cm 35,0 2
20,0 1,9
10,0 3,4,10
20 °C, MMa (krc/cm? ) 0.5(5,0) H,pngg?aekfsme 7,8
2 Agresusa B HaxJsiecTe npu TemnepaTtype lMpuno>xxeHne
20 °C, H/cm, He meHee: N, meton A
NIeHTHLI K JIEHTE 7,0 3,4,5
35,0 9
20,0 10
06epTKK K NeHTe 5,0 4
CNOSA SKCTPYAMPOBAHHOINO nosvosiepuHa K 15,0 3
neHTe
3 AAre3ms K CTasau Mocjsie BbIAEPXKN B MpuUnoxeHme
Bose B TedeHne 1000 4 npm TemnepaType K
20 °C, H/cM, He MeHee
1 (onga
50 0 TpybonpoBonos
' onametpom 820
MM 1 6onee)
1, 2 (ons
35.0 Tpybonposoaos
AnamMeTpom no
820 mMmMm)
30,0 9
15,0 3,4
Mo rOCT,
4 lpo4HOCTb MpU yhape, He MeHee, Npu 25812,
TeMnepaType: NpUIoXeHne
5
nnsa BCeX
NOKPbITUA (KpoMme
oT MunHyc 15 °C go nmoc 40 °C, Ox 1, 2,3, 9), Ans
TpybonpoBoaos
ANaMeTpoM, MM,
He Bonee
5,0 273
7,0 530
9,0 820
1, 2, 3, 9 nans
20 °C, I>x/MM TONLWMHBbI MOKPbLITUA Tpybonposoaos
ANaMeTPOM, MM:
4,25 no 159
5,0 no 530
6,0 cB. 530




2 aons
TpybonpoBoaos
ANaMEeTPOM, MM:

8,0 oT 820 no 1020
10,0 oT 1220 n 6onee
5 T[lpo4yHOCTbL nNpwu pa3pu§F, MMa, He 120 |rocT11262 |1,2,9
MeHee, npun TemnepaTtype 20 °C**
10,0 ([FOCT 14236 |3, 8,10
6 Mnowanb OTCNaMBaHUA MNOKPbITUA MpKU
. 9 Mpnno>xxeHune
KaTogHoM nonapusauun, cMm” , He bonee, 1
npu TemnepaType:
o Ina Bcex
20°C >0 nokpblTnn 1, 2, 9
40 °C 8,0
Ona nokpbITUA C
- TOJLLMHON
7 CTOMKOCTb K pacTpecKuBaHWiO nMoA
Hanps>xeHnem npu TemnepaTtype 50 °C, 4,/ 500 fo T OCT ro/nonedrHOBOro
He MeHee 13518 cnos He MeHee 1
mMm: 1, 2, 3, 8, 9,
10
8 CTOMKOCTb K BO3AencTBunio YO-pagnaumm Mo rOCT
B notoke 600 kKBT-4/M npu TemnepaTtype 50f 500 16337 1,2, 3,8
°C, 4, He MeHee
9 TemnepaTypa xpynkocTu, °C, He BbILe -50 °C Tg;g%CT 4,9
10 TemnepaTypa XPYMNKOCTU MaCTUYHOrO _15 °C Mo NrOCT 56 8 10
cnos (rmbkocTb Ha cTepxxHe), °C, He bonee 2678-94 e
11 lMepexonHoe 3N1eKTpuyeckoe
conpoTmBaieHne nNoKpblITMA B  3%-HOM Mpunoxenue
pactBope Na:z SO4 npm TemnepaTtype 20 M
°C, OoMm-m* , He MeHee:
NcxomHoe 10" 1,2,9
10° 3,4,5,6,7,8,10
yepes 100 cyT BbloEP>KKU 10° 1,2,9
10’ 3,4,5,6,7,8,10
12 NepexonHoe 3/1eKTpunyeckoe
conpoTuBieHne MOKPbITUA*** Ha
3aKOHYEHHOM CTPOUTESIbCTBOM Yy4acTKax Mpuno>keHne
TpybonpoBoaa (B lwypdax) npu M
TemnepaTtype Bbiwe 0 °C, OM-M2 , He
MeHee
5-10° 1,2,3,8,9, 10
2-10° 4,5,6
510 * 7
13 OnanekTpnyeckas CNJIOWIHOCTb VIcKpOBOIA 123456 8
(oTcyTcTBMe npoboa nNpm 3NeKTPUYECKOM 5,0 nedekTockon|9, 10

Hanps>xeHnun), kB/mm




4,0 7
(snasausanno). - wa. We Gonee,  npn Mpunoxcerme Ans scex
' ! ' H MOKPbLITUN
TeMmnepaType:
no 20 °C 0,2
cebiwe 20 °C 0,3
15 BopoHacbiwaeMocTb 3a 24 4, %, He 0.1 Mo NOCT 5 6,7, 8 10
bonee 9812
Mo NOCT ons BCexX
16 NpmnbocTonkocTb, bannbl, He MeHee 2 9.048, TOCT |noKpbITUA BecCbMa
9.049 YCWUJIEHHOro Tuna

yCJI0BUSA.

. 2 -
MOKPbITUA N He MeHee 200 OM*M ™ - 01 NOJIMMEPHbIX NMOKPbITUN.

* [Moka3zaTenn cBoncTB umaMepsaT npum 20 °C, ecam B HIO He oroBopeHbl apyrue

** TIPOYHOCTb NPU pa3pbiBe KOMOUHUPOBAHHbLIX MOKPLITUW, JIEHT N 3alLUTHBIX 06epToK
(B Meranackasnax) OTHOCAT TOJIbKO K TOJIWMHE Hecyl,en MnosIMMepHOW OCHOBLI 6e3
yyeTa TOJIWMHbI MaCTUYHOr0 WM KaydyKoOBOro nopncsios, Npyv 3TOM MPOYHOCTb MNpu
pa3pbiBe, OTHEeCeHHas K obuwen TonwmHe neHTbl, A0/KHa 6bITb He MeHee 50 H/cm
LWMPWHBI, @ 3aLNTHON 06epTKK - He meHee 80 H/CM WNPUHBI.
** MpenenbHO OoNyCTUMOE 3Ha4YeHne nepexonHoro 3/71eKTPNYECKOro ConpoTuBEeHUs
MOKPbLITUA Ha NOA3EMHbIX TpybonpoBoAax, 3KCMaAyaTUpyemblX LAUTEesIbHOe BpeMs

2
(bonee 40 neT), AOJHKHO COCTaBMATbL He MeHee 50 OM-M~ ONg MaCTUYHbIX DUTYMHbIX

Tabnnua 8 - TpeboBaHMSA K MOKPLITUSAM YCUIEHHOI O TUNa

neHTe

HanmeHoBaHMe nokasaTtensa* 3Ha4vyeHune MeTon Homep nokpeITus
NCNbITAaHUS no Tabnmue 6
1 Agresuna kK ctanu npu temnepatype 20
°C:
11 (ons
H/cM, He MeHee 50,0 MpunoxxeHune |[TpybonpoBoaos
N, meTog A |onameTpom 820
MM 1 bonee)
11 (ons
35.0 TpybonpoBoaos
AnaMeTpoMm no
820 mm)
20,0 12
MpunoxxeHune
MMa (krc/cm® ), He MeHee 0,5(5,0) |/|,pMeTO,EI, 5 |13
Mo FOCT]
6ann, He bonee 1 15140 14, 15
2 Agre3usa B HaxJsiecTe npu TeMmnepaTtype Mpuno>xxeHwne
20 °C, H/c™m, He MeHee: n, meTtog A
JIeHTbI K J1IeHTe 7,0 12
CI0A 3KCTPYAMPOBAHHOIO MOM3TUNEHA K| 15 12

3 AQresmsa K CTasin Mnocsie BbiAEPXKU B
Bose B TevyeHne 1000 4 npm TemnepaType
20 °C:




11 (ons

H/cM, He MeHee 50,0 MpunnoxxeHune |[Tpybonposoaos
K onameTpom 820
MM 1 6onee)
11 (ons
350 TpybonpoBonos
AnaMeTpoMm no
820 mm)
15,0 12
Mo rOCT
6ann, He Bonee 1 15140 14, 15
Mo rOCT
4 Tlpo4yHOCTb NpwW ypape, He MeHee, Mpu 25812,
TeMnepaType: NpUIoXeHne
5
oT MmunHyc 15 °C go natoc 40 °C, Ox 2,0 14
6,0 13
8,0 15,16
11, 12 ans
20 °C, 0k/MM TONLWMHBI MOKPbLITUSA TpybonpoBoaos
ANamMeTpomMm:
4,25 o 159 mm
5,0 0o 530 mm
6,0 cB. 530 MM
5 T[lpo4yHOCTb npwu pa3spbiBe, Mlla, He 12.0 Mo I'OCT11
MeHee, npun TemnepaTtype 20 °C** ' 11262
Mo rOCT
10,0 14236 12
6 lMnowanb OTCNamMBaHUA MNOKPbLITUA MpKU
. 9 MpunnoxeHne
KaToOHOW nosspusauun, cm~ , He bonee, 1
npun TemneparType:
20 °C 4,0 14, 15, 16
5,0 11,12, 13
40 °C 8,0 11, 15, 16
Ona nokpbITUKA C
7 CTOMKOCTb K pacTpeckuBaHuIO nop Mo rocT|' /1tvHon
Hanps>XeHnem npun TemrneparType 13518 MoNIMONEpUHOBOTO
cnosa He MeHee 1
MM:
50 °C, 4, He MeHee 500 11,12
8 CTOnKoCTb K BO3aencTeunio YO-paagnaunmn Mo rOCT
B noTtoke 600 kBT-4/M npun TemnepaTtype 50 500 16337 11,12
°C, 4, He MeHee
9 NMNepexonHoe 3/1eKTpuyeckoe
conpoTmBNEeHne NOKPbITUA B  3%-HOM Mpunoxenue
pactBope Na2? SO4 npm TemnepaTtype 20 M
°C, OM-M2 , He MeHee:
ncxogHoe 10" 11
10” 12,13, 15, 16




5.10° 14

yepes 100 cyT BblAEPKKM 10" 11
10’ 12,13, 15, 16
3-10° 14
10 lNepexonHoe 3/1IeKTpuyeckoe
conpoTuBiieHne MOKPbITUA*** Ha
3aKOH4YeHHOM CTpOouUTEJIbCTBOM Yy4aCTKe anlﬂO)KeHVle
Tpybonposoaa (B lwypdax) npu M
TemnepaTtype Bbiwe 0 °C, OM-M2 , He
MeHee
3.]_05 11, 12, 16
1-10° 15
5-10 * 13
11 OnanekTpnyeckas CMNJIOWIHOCTb VIcKpOBOIA
(oTcyTcTBMe npoboa MNpum 3NeKTPUYECKOM nedeKTOCKON
Hanps>xeHun), kB/mm
5,0 11,12, 16
4,0 13
2,0 14
12 BopoHacblwaemMocTb 3a 24 4, %, He 01 Mo FOCT 13
bonee ' 9812
Mo NOCT nnsa BCeX
13 N'pnboctonkocTb, 6ann, He meHee 2 9.048, TOCT |nokpbITuNA
9.049 yCUeHHoro Tuna

* lMoka3saTenn csoucTts usmepswT npm 20 °C, ecnm B HI He oroBopeHbl apyrue
yCJ/10BUA.

** TIPOYHOCTb NpU pa3pbiBe KOMOMHUPOBAHHOIMO MOKPLITUSA, IEHT U 3aLLMTHbIX 06epToK
(B Meranackasnsax) OTHOCAT TOJIbKO K TOJILWMHE Hecyu,en MnoJSIMMepHOW OCHOBLI 6e3
yyeTa TOJILLMHbI MacTUYHOrO WM KaydyKoBOro rnoncsios. lNpu 3TOM MNPOYHOCTb Mpu
pa3pbiBe, OTHEeCeHHas K obuwien ToNWwuHe NeHThbl, AoJ/KHA bbiTb He MeHee 50 H/cm
WNPWUHLI, @ 3aWnTHON 06epTKN - He MeHee 80 H/CM WNPUHBI.

*** MpepenbHO JonycTuMoe 3HavYyeHue nepexonHoro 3/71eKTPMYeCcKoro ConpoTuBeHus
MOKPbITUA Ha noA3eMHbIX TpybonpoBoAdax, 3KCNAyaTUpPyeMbIX AJNTENbHOE BpeMs

2
(bonee 40 neT), NOMKHO COCTaBNATbL He MeHee 50 OM'M” Ass MAacCTUYHbIX BUTYMHbIX

. 2 .
MOKPbITUA U He MeHee 200 OM-M™ - oNd NOJIMMEPHbIX MOKPbITUN.

HlonyckaeTcs NPUMEHSTb apyrue KOHCTPYKLWUN 3aWUTHBbIX NOKPbITUNA,
obecneymBatoLLme BbiNosHeHWe TpeboBaHMN HACTOSsLWLEro cCTaHaapTa.

6.2 Mpwn cTpouTenbcTBe TPYOBONMPOBOAOB CBapHble CThIKKU TPy6, hacCOHHbLIE 3/IEMEHTHI
(rmaopo3aTBopbl, KOHOEHCATOCOOPHWUKW, KONEHa W Ap.) WU MecCcTa MoBpexaeHus
3alMTHOIrO NOKPbITUSA U30JINPYIOT B TPACCOBbLIX YCIOBUAX TEMU XXE MaTepuanamu, 4To
n TpybonpoBoabl, WAM ApPYrumMu, no CBOUM 3alUUTHbIM CBOWCTBaM OTBEYalLWUMU
TpeboBaHMAM, NpuBefeHHbIM B Tabnuue 7, He yCTynawWUMN MNOKPbITUKD JIMHENHOW
YacTun Tpybbl N MMeLWMMN aAresnto K MNOKpbITUIO IMHENHON YacTu Tpybonposoaa.

6.3 [pu pemMoHTe 3KChayaTMpyeMbiXx TpyboOnpoBOAOB [OMNycKaeTcss MPUMEHSTb
MOKPbLITUS, aHaJIOrMYHble HaHEeCEHHbIM Ha TpyboNpoBOA paHee, a TakK)Xe Ha OCHOBEe



TEPMOYCa>XMBaloLWNXCA MaTeEPUaJOoB, I'IOJ'II/IMepHO-6I/ITyMHbIX, NMNOJINMMEPHO-aCMOJIbHbIX U
JINNKNX MOJINMMEPHbIX NeHT, KpoMe NMOJIMBUHNITIXJTOPUOHbIX.

MpumeyaHune - Ons N30n58UnUnN CTIKOB U PEMOHTA MEeCT NoBpexaeHuin TpybonpoBoaoB C
MACTUYHBIMU BUTYMHbBIMU MOKPbLITUSIMU HE A0MYCKAETCSA NPUMEHEeHNEe NOIN3TUSIEHOBLIX
JIEHT.

6.4 Ons cTaNbHbIX pe3epByapoB, YCTAHOB/EHHbIX B FPYHT U 06BaNOBaHHbIX FPYHTOM,
MPUMEHSAIOT 3allUTHbIE NOKPbITUSA BECbMa YCUIEHHOI0 TUNa KOHCTpyKuum N 5 n 7 no
Tabnuue 6.

6.5 TONWMWHY 3alUUTHBLIX MNOKPbLITUA KOHTPOAMPYIOT METO[AOM Hepaspyluatollero
KOHTPOA C MPUMEHEHNEM TOJILLLMHOMEPOB N APYIrNX N3MepuTesbHbIX NPUbopoB:

- B 6a30BbIX U 3aBOACKUX YCJIOBUSAX OJI ABYXCJIOMHbLIX U TPEXCNONHbIX MOJIMMEPHbIX
MOKPbLITUA  Ha  OCHOBE  3KCTPYAMPOBAHHOrO  MOJN3TUNIEHA,  MOJIMAPOMNUIEH];
KOMOMHMPOBAHHOIO Ha OCHOBE TMOJIN3TUNEHOBON JIeHTbl W 3KCTPYAMPOBAHHOMO
NONM3TU/EHA; JIEHTOYHOrO MOJIMMEPHOr0 W MACTUYHOrO MOKPbLITUIA - Ha Ka)XOoMu
necaton Tpybe ogHON NAapTUN HE MEHEE YEM B YeTblpex TOYKax Mo OKPY>XHOCTU TpyObl
N B MeCTax, BbI3bIBAlOLMX COMHEHUE;

- B TPACCOBLIX YCJIOBUAX ONS MACTUYHbIX MOKPbITUA - Ha 10% cBapHbIX CTbIKOB TpPYyo,
N30INPYEMbIX BPYYHYIO, B YETbIPEX TOYKaX N0 OKPY)XXHOCTU TPyObl;

- Ha pe3epByapax OJ19 MaCTUYHbIX NOKPbLITU - B 0QHON TOYKE Ha KaXk[AO0M KBaApaTHOM
MeTpe MOoBEPXHOCTU, a B MecTax nepernboB N30AALUMOHHbLIX MOKPLITUNM - Yepe3 1 M no
OJINHE OKPY>XXHOCTMW.

6.6 AAOre3mio 3alUUTHbLIX TMOKPbITUA K CTaJM KOHTPOJIMPYIOT C MNpPUMEHEHUEM
airesnMeTpoB:

- B 6@30BbIX N 3aBOACKUX YC/IOBUSAX - Yyepe3 Kaxkable 100 M mnm Ha Ka)Kaon OecAaTomn
Tpybe B napTuu;

- B TPACCOBbIX yC/10BUSAX - HAa 10% CBapHbIX CTbIKOB TPYy6, N30/IMPOBAHHbBIX BPYYHY!IO;
- Ha pe3epByapax - He MEHee YeM B ABYX TOYKAX MO OKPYXKHOCTW.

Ona MaCTUYHBLIX MOKPbLITUA [OOMyCKaeTcs onpenensTb aAresnio MeToAoM Bbipesa
PaBHOCTOPOHHEro TPeyroJibHMKa C AJIMHON CTOPOHbLI He MeHee 4,0 CM C nocseayoLlwmm
OTC/NlauBaHMEM TOKPbLITUS OT BepWWHbL Yyrfa Haapes3a. Aaresnss cUYuTaeTcs
yIOBNETBOPUTESIbHOW, €C/IN NPX OTC/IAaMBaHUN HOBLIX NOKPbLITUIA Bonee 50% niowann
oTC/llanBaeMoOM MacCTUKM OCTaeTcsi Ha MeTase Tpybbl. MNMoBpexaeHHoe B npouecce
NPOBEPKN afAre3nn NoKpbITUE PEMOHTUPYIOT B COOTBETCTBUM ¢ H.

6.7 CnAOWHOCTb NOKPbITUA Tpyb Mocne OKoHYaHUs npouecca msonsaumm B 6a30BbIX U
3aBOOCKUX YCJIOBUAX KOHTPOJIMPYIOT MO BCEN MOBEPXHOCTU UCKPOBbLIM Oe(eKTOCKOMNoM
npn Hanps>xeHnm 4,0 nnm 5,0 KB Ha 1 MM TONWMHBLI NOKPLITUA (B 3@BUCUMOCTU OT
MaTepuasia NoOKPbLITUSA), a AN CUWINKATHO-3MasieBoro - 2 kKB Ha 1 MM TOJILLUWHBI, @ TakxXe
Ha Tpacce nepen onyckaHuwem TpybonpoBoga B TpaHLWE W NOCjae M30NALUN
pe3epByapos.

6.8 [edeKkTHble MecCTa, a TakKXe CKBO3Hble MOoBpeXXAeHUsA 3alWUTHOro MNOoKpPbITUA,
BbiSiBJIEHHbIE BO BpeMs TMNPOBEPKU ero KadecTBa, MWCNPaBAAT OO0 3acCbINKU
TpybonpoBoda. [lpn pemoHTe obecne4ymBardT OAHOTUMHOCTb, MOHOJINTHOCTb U
CMJIOWHOCTb 3aWWUTHOr0 MNOKPbITUSA; NOCNe UCrpaBsieHNa OTPEMOHTUPOBAHHbIE MecCTa
nognexaTt BTOPUYHON NPOBEpPKE.



6.9 lMocne 3acbinku TpybornpoBoda 3aLUUTHOE MOKPbITME MPOBEPSAT Ha OTCYTCTBUE
BHELUHUX MOBPEXIAEHUN, Bbl3blBAOLWMX HEMNOCPEACTBEHHbLIA 3/TIEKTPUYECKUA KOHTAKT
Mexay MeTasnom Tpyb v rpyHToMm, C nomoulblo npubopoB aAns obHapy>XeHUs MecT
NOBpPEXOAEHNSA N30NALUMN.

6.10 [Ona 3awmTbl TpybonpoBOAOB TENJOBbIX CeTEN OT HapPyXHOW KOppo3num
MPUMEHSAIT 3alUTHble MOKPbITUA, KOHCTPYKUUM N YCJIOBUSA MPUMEHEHUSs KOTOPbIX
npueeneHbl B npuaoxeHun M.

7 TpeboBaHMS K dINEKTPOXNMUYECKON 3aLunTe

7.1 TpeboBaHUA K SNEKTPOXUMUYECKON 3aLlMTe NMPU OTCYTCTBUMN
OMNAaCHOro BANSAHNSA MOCTOAHHbIX 61y>XAaloWmMX N NepeMeHHbIX TOKOB

7.1.1 KaTogHyto nonsapusaumio CoopyXeHun (kpome Tpybonposoaos,
TpaHCnopTUpYyLWMX cpedbl, HarpeTble cBbilwe 20 °C) ocywecTBAAIT Takum obpasom,
4TO06bl NONAPU3ALNOHHBLIE MOTEHLUMAbI MeTan/la OTHOCUTENIbHO HACbILWEHHOr0 MeaHo-
Cy/NIbpaTHOro 3JIeKTpoda CpaBHEHUS HaxXO4AWIUCb MeXAY MUHMMAJIbHbIM U
MaKCUMasibHbiM (MO abCOMIIOTHOMY 3HAYeHWUK) 3HAYEHUAMU B COOTBETCTBUM C
Tabnnuen 9.

Tabnnua 9 - lMonApusauMoHHbIE 3alUUTHbIE MOTEHUMaNbl MeTajsla COOpPY)XeHUs
OTHOCUTEJIbHO HACbIWEHHOro MeaHOo-Cy/ibdpaTHOr 0 321IeKTpoda CpaBHEHUS
MeTann coopyxeHuns 3Ha4YeHne 3aWnTHOro noTeHumnana*, B
MWHUMasnbHoOE, Ep MaKCuMaJibHoe, e

Ctanb -0,85 -1,15

CBuHeL -0,70 -1,30

ANOMNUHUNK -0,85 -1,40

* 3p0ecb N pganee nogd MUHUMAJZIbHbIM N MakKCUMMaJibHbIM 3Ha4YeHUAMU MoTeHunana
rnoapa3yMeBaloT ero 3Ha4yeHuns No abCcoNTHON BESINYNHE.

N3mepeHne nongapusauMOHHbIX MOTEHUWanNoB MPOBOAAT B  COOTBETCTBUM C
npunnoxxeHmnem P.

7.1.2 Ha BHOBb TMOCTPOEHHbLIX W PEKOHCTPYUPYEMbIX TMOA3EMHbIX CTajbHbIX
TpybonpoBoaax obecne4ymBarT MNONSAPU3ALMOHHbIE MOTEHUMaNlbl B COOTBETCTBUUN C
Tabnuuen 9.

Ha pencTBylOWMX CTasibHbIX TpybonpoBoAax A0 UX PEKOHCTPYKLUUM M MPU OTCYTCTBUM
BO3MOXXHOCTMU N3MepeHunin NONIAPU3ALMOHHbBIX noTeHuUManos nonyckaeTcs
OCYLEeCTBAATb KaTOAHYI nMonspusaunio TakuMm obpa3om, 4ToBbl CyMMapHble

noTeHumnanbl Yeym , BKJIlOYawwme nosspm3aunoHHY0O M OMUYECKYK COCTaBiflowme,
Haxoounnucbe B npegenax ot MuHyc 0,9 po MuHyc 2,5 B no megHocysibhaTHOMY
3NeKTpoay CpaBHEHUA Ana TpybonpoBOAOB C MAaCTUYHbLIM U JIEHTOYHbLIM MOKPbLITUAMA U
B npegenax oT MuHyc 0,9 mo mumHyc 3,5 B - ona TpybonpoBoaoB C MOKPbITUEM Ha
OCHOBE 3KCTPYANPOBAHHOIO NOJINITUIIEHA.

MeToa U3MepeHusi CyMMapHbIX NOTEHUNAN0B NpruBeaeH B npunoxxeHus C.

7.1.3 KaTtogHyw nonsipusaunio kabenenm cBA3M NpoBOoAAT TakuMm obpa3om, 4TOObI
MONAPU3ALMOHHBLIA  NoTeHuMan 060104k Kabensa Mo OTHOWEHUIO K MedHo-
CynbPaTHOMY 3N1€KTpoay CpaBHEHUS COOTBETCTBOBaJI 3HAYEHUAM, YCTAHOBJIEHHbLIM B



Tabnuue 9.
MpnmevaHunsa

1 Ona ceBnHUOBbLIX 060n04ek Kabenen cBsA3n 6e3 3alnTHbIX NMOKPOBOB, MPOJIOXKEHHBLIX B
KabenbHOM KaHansauuu, OornyckaeTcd nno KpasaM 30Hbl 3aWTbl CMelleHune
MWUHNMa/1IbHOIO 3alNTHOIoO NnoTeHUMasa OT CTalMOHAPHOIro He MeHee 4YeEM Ha 100 mB.

2 lMpwn KaTogHOM nonspu3aunm cTanbHOM O6poHM kKabenenm cCBA3N MakKCMMaJsibHas
Pa3HOCTb NOTEHUMaNoB Mexay bpoHen n MmeaHo-Cynb@aTHbIM 3/IEKTPOAOM CPaBHEHUS
nomKHa ObITb He 6onee MuHyc 2,5 B, a no KpassM 30Hbl 3alWUTbl CMELLEHNE
MWHMMasIbHOIrO 3alMTHOIrO NOTEeHUMaNa OT CTaLMOHAPHOIro AO/IKHO 6bITb HE MeHee 50
MB.

3 DNIeKTPOXUMUYECKYIO 3almnTy Kabenen CBA3M C 3alUMTHLIM MOKPOBOM LLUJIAHFOBOIrO
Tnna noeepx o060N104KK, a TakKe nosepx 060104k N BPOHM He MpoBOAAT. KaToOHY!O
nonsapusaumnto Takux Kabenem B OMaCHbIX 30HAX MPUMEHSAIOT JNUWb B ClyYaax
HapyLIeHNsa CNIOWHOCTM 3aWNTHOIrO NMOKpPOBa.

7.1.4 KaToaHyto nonspu3saumnio noa3eMHbIX CTaJlbHbIX TpybonpoBoaos.,
TpaHCcnopTUpYyLWMX cpedbl TemnepaTypon c¢Bbiwe 20 °C ©  He UMeLWwmx
TEnaon30n8umMmn, a Takke B BMOKOPPO3NOHHO-arpeCCMBHbLIX FPYHTax MPOBOAAT TakuM
obpa3omM, 4TOObI NoNApusaLMOHHbIE NMOTEeHUKanbl CTajan Haxoouaucb B npegenax oT
MuHyc 0,95 go mnHyc 1,15 B no megHo-Ccynb(aTHOMY 3/71eKTPOAY CPaBHEHUA.

7.1.5 KaTogHylo nonspusauuto TpybonpoBoaoB C Tensousonsaymen, B TOM 4YuUcie
TEnaOoBbIX CeTeNn U ropsyero BOAOCHabXeHMA beckaHaNbHOW MNPOKAALKW, a TakKxXe
KaHaJIbHON TMPOK/JaAKM MNpPU pacrnosioKeHUM aHOLHOro 3a3eMJieHUs 3a npenesiamum
KaHasia NpoBoAAT TakuM obpasoM, 4Tobbl cyMMapHbIM noTeHunan Tpybonposona 6bin
B npepenax ot mumHyc 1,1 po mmHyc 2,5 B no megHo-Cynb(aTHOMY 3J1IeKTpoay
cpaBHeHuA. [lpn OTCYTCTBUM aAHTUKOPPO3NOHHOrO TMOKPbITUS Ha  HapPY>XHOW
MOBEPXHOCTM TpybonpoBOAOB CyMMapHbIA MoTeHuuan TpybonpoeBoaa MoXeT ObiTb B
npegenax oT MuHyc 1,1 go mmHyc 3,5 B no MenHo-cysbpaTHOMY 3J1ieKTpoay
CpaBHeHUA.

7.1.6 KaTogHyto nongpusaumio TpybonpoBOOOB TEMJIOBbIX CEeTEN W ropsyero
BOOOCHabXXeHNs KaHasJIbHOW MNpOKJaAKW MPUMEHSAIT MPU PacnosioXKeHUN aHOLHbIX
3a3eMJIeHN B KaHajle nan BHe KaHana. lNpu pacnonoxeHunm aHOAHbIX 3a3eMJIeHNN B
KaHane noTeHuman TpybonpoBoAda, M3MEPEHHbLIN OTHOCUTEsSIbHO YCTAHOBJIEHHOrO Y
NOBEPXHOCTU TPyObl BCMOMOraTeNbHOro CTaJiIbHOrO 3/1eKTPOoAa, NoAOEep >XMBAOT Ha
0,3-0,8 B oTpuuaTenbHee noTeHunana Tpybbl OTHOCMTENbLHO 3TOr0 3/eKTpoaa,
N3MEPEHHOIr 0 NpPY OTCYTCTBUN KAaTOAHOM noaspusaunm Tpyobl.

N3mepeHne noteHumana TpybonpoBoda NMpu PacrnosioXXKEHUM aHOAHOIr0 3a3eMJIEHUS B
KaHaJie NpuBeaeHo B NpusioXxeHun T.

7.1.7 Npwn KaToaHon nonspusaunn kabenen CLUB, cMnoBbIX N CBA3MN, MPUMEHSEMbIX Ha
>Kesie3HoW [opore, CO CBMHLOBOW Wan antoMuHmeson obonovykamm m bpoHen 6e3
Hapy>XHOroO LWJIAHrOBOro NOKpPOBa CpefHee 3Ha4YeHne NoTeHuManoB Mexnny kabenem un
MeLHOCY/IbhaTHbIM 2/1eKTPOAOM CpaBHeHUA obecne4ymBatoT B npefenax ot MuHyc 0,9
no mmHyc 3,0 B.

7.2 TpeboBaHUS K 3NEKTPOXMMNYECKOWN 3aLLUTE NPU HAIMYUK OMACHOro
BJINAHUNS MOCTOSAHHbBIX 61y>XKAaloWMX TOKOB

7.2.1 3alWmnTy COOPY>XXEHUIA OT OMACHOr0o BJINSHUS MOCTOSIHHbLIX ONy)XAalOWNX TOKOB



OCyllecCTBIAKT Tak, 4yT0bbl 0Becne4ymBanochb OTCYTCTBME Ha COOPYXEHUNWN aHOAHbIX U
3HaKornepemMeHHbIX 30H.

[lonyckaeTcss  CcyMMapHasi  NpoOOOJIKUTENIbHOCTb  MOJIOXKUTESNIbHbIX  CMELLeHUN
noTeHUMaNla OTHOCUTEsIbHO CTaLUMOHAPHOro noTeHumana He 6onee 4 MUH B CyTKMW.

OnpepneneHne cmeweHUn noTeHunana (pPasHOCTb MeXAYy U3MEpPEeHHbIM MOTEeHLMaNIoM
COOpPY>XXeHUsA n CTauMoHapHbIM MOTeHuManaoM) npoBOoASAT B COOTBETCTBUU C
npuno>xeHwvem [ .

NMpuMevaHne - MNMpn OTCYTCTBUM AaHHbLIX O CTauUMOHApPHOM MOTeHLUMasie ero 3Ha4yeHune
ONg CTanu NpuHUMaloT paBHbIM MuHyc 0,7 B.

7.2.2 B ycnosumsx onacHOro BAUSHUS Bnyxaatowmx NOCTOAHHbLIX TOKOB MNpu 3awmTte
CTasibHbIX TpybonpoBOoOoOB W pe3epByapOB C TeMrnepaTypoun TPaHCMOPTUPYEMOro
(xpaHmmoro) npoaykta He Bbiwe 20 °C B rpyHTax BbICOKOW KOPPO3NOHHOWN
arpeccmBHoCcTu, TpybonpoBOOOB OPOCUTEJSIbHLIX CUCTEM U CUCTEM 0OBOAHEHMA B
rpyHTax cpenHen KOPPO3MOHHOW arpeccuBHOCTH, TpybonpoBonos
CesIbCKOXO03NCTBEHHOr0 BOAOCHabXXeHuss © pe3epByapoB TPaHLWENHOro Tuna
He3aBMCMMO OT KOPPO3MOHHOW arpeccMBHOCTUM TFPYHTOB CpefHune 3Ha4vYeHus
NONMAPU3ALMOHHBIX W CYMMapHbIX TMOTeHUWasioB YyCTaHaB/AMBAKOT B npegenax,
yKa3aHHbIXx B 7.1.1 1 7.1.2.

Vl3mep;|eMb|e 3HAYeHUSA 3aLUTHbIX MOTEeHUWanoB No abCcoNtoTHON BeNNYUHE O0JIKHbI
ObITb HE MeHee 3Ha4YeHus CTauMnoOHapHOIro noTeHunana.

7.2.3 KaToaHyto nonsdpusaunto Kabenem cBA3nM  npu  3almMTe OT  KOPPO3MuU
6ny>xgalowmnmm ToKamMm NpoBOASAT, Kak yKa3saHo B 7.1.3.

7.3 TpeboBaHNA K 3NEKTPOXMMNYECKON 3aLLNTE NPU HANIMYUM ONACHOIO
BJIMSAHNA NEPEMEHHbIX TOKOB

3aWwnTy CTallbHbIX MOoA3eMHbIX TpybonpoBOAOB OT KOPPO3UW, BbI3biIBAaEMOMN
onyxgarowmmMmm  ToKaMu  OT  SN1eKTPUPUUMPOBAHHOINO  TpaHCMopTa, a TakxXxe
rnepeMeHHbIMU TOoKamu, NHOYUMPOBAaHHbIMU oT BbICOKOBOJIbTHbIX JINHUA
afiekTponepenady, obecne4ymBaldT B OMACHbIX 30HAX HE3aBUCUMO OT KOPPO3NOHHOMN
arpecCcMBHOCTU FPYHTOB METOAOM KaToALHOW nonspusaumnm. KaTogHyo nonspusauuio
MpoBOAAT Takum obpa3oM, 4ToObl cpefgHmne 3Ha4YeHMA NONAPU3ALMNOHHBIX MOTEHLNAN0B
obinn B npepenax ot MmuHyc 0,90 no MuHyc 1,15 B nam cymMMapHbIX NOTEHLMAN0B - B
npegenax ot mMuHyc 0,95 go mMuHyc 2,5 B ana TpybonpoBoAoB C MACTUYHbLIMU U
NIEHTOYHbIMW MOKPbITUAMN KU B npegenax oT MuHyc 0,95 po MuHyc 3,5 B - pgns
TpybonpoBOAOB C MOKPbLITUEM Ha OCHOBE 3KCTPYANUPOBAHHOIO NonnaTuieHa. KatoaHyto
nonspusaumnio TpybonpoBoaoOB TEMNOBLIX CETEN N ropsavYero BogocHab>xeHns nposogsaT
B cooTBeTCcTBMM C 7.1.51n 7.1.6.

7.4 [JonyckaeTca He npefycMaTpuBaTb 3J/IEKTPOXUMUYECKYIO 3allUTy CTaJibHbIX
BCTaBOK AJIMHON He 6onee 10 M Ha IMHENHOWN YaCTW MONITUIIEHOBLIX Fa30MpPoOBOAOB,
y4acCTKOB COE€AWHEHUN MNOJIN3TUNEHOBLIX Ma30MpoBOAOB CO CTasibHbIMW BBOAAMU B
AoMa (Npy HanMyYMm Ha BBOAE 3NEKTPOU3OJINPYIOLWNX COeAUNHEHUN), CTaslbHbIX
dyTNApoB C MU30AA9UMEN BECbMA YCUEHHOro TuUMa AsIMHON He 6onee 10 M. Mpu 3TOM
3acCbINKy TpaHLIEeW B TOM ee 4aCTWu, rae nposioXeHa CTajlbHas BCTaBKa, MO BCEN
rnybnHe 3aMeHSAI0T Ha NecYaHylo.

CTanbHble rasonpoBoAbl, PEKOHCTPyMpyemMble MeToAOM CaHumpoBaHua (00NLOBKMK
BHYTPEHHEN MOBEPXHOCTU Tpybbl) C NOMOWbLIO MOJMMEPHbLIX MaTepuasnoB, Kak
npaswnio, noasexatT 3aWwnTe B cooTBeTcTBUMn ¢ 7.1.1 n 7.1.2.



CTasibHble Fa30MNpoBOAbl, PEKOHCTPYyMUPYEMbIE METOAOM MNPOTSXKKM MOSINITUNEHOBbLIX
Tpy6, noanexxaT 3aliMTe Ha Tex yyacTKax, rge ctasbHas Tpyba Heobxogomma Kak
3aWNTHBLIN QyTaap (Nog aBTOMOOUABHBLIMU, XXesle3HbIMWN AoporamMn 1 ap.).

CTtanbHble dyThapsbl Tpybonposoaos noa aBTOMOOUbHbBIMY aoporamu,
XKENEe3HOLOPOXKHLIMU U TpaMBaWHbIMKU NyTaMU Npu  6ecTpaHWEeNHON MpoKJagke
(Nnpokon, npofasavBaHME U ApYyrve TeXHOJIONNK, pa3pelleHHble K NMPUMeHEHUI0), Kak
npaswusio, 3aWuwalT cpencTBaMm 3SN1EKTPOXUMUYECKON 3aluTbl, MNPU MNpoKIagke
OTKPbITbIM CMOCOBOM - N3ONALUNOHHBIMU MOKPLITUAMU U INTIEKTPOXNMUYECKON 3aLLUNTON
B cootBeTctBUM C 5.4, 7.1.1 wn 7.1.2. B Ka4decTBe QyT/NApOB pekKoMeHOyeTCsA
ncnosb3oBaTb TPybbl C BHYTPEHHUM 3alUMTHLIM MOKPbITMEM. pn 3awmTe TpyObl U
dyTnapa cpecTBamMm NEKTPOXUMNYECKOW 3alUunTbl TPYOY 1 yTnap COeanHAIT Yyepes
peryinpyemMyto nepemMbliyky.

7.5 Ecnm obecneyvyeHme 3alUMTHbIX MoTeHumanos no 7.1.1 n 7.1.2 Ha AENCTBYOLWWNX
TpybonpoBoaax, TpaHCMOPTUPYOLWNX Ccpedbl TemnepaTyponm He Bbiwe 20 °C wn
ONvTenbHOe BpeMsA HaxXOAMBLUMXCA B 3KCrjlyaTauum B KOPPO3MOHHO-OMACHbLIX
yC/I0BMAX, IKOHOMUYECKM HeuenecoobpasHo, MO COrJlacoBaHMIO C MNPOEKTHOW W
3KCMJayaTauMoOHHON OpraHusaumsaMm un npm HeobxoaAuMMoCTU C TeppuTopuasibHbIMU
opraHamu locropTexHan3opa AoMNycKaeTCcAa MNPUMEHATb B KayeCTBE MUHUMaJIbHOro
NoNSPU3aLMOHHOI0 3alMTHOro noTeHumana TpybonpoBoaa ero 3HadYeHme Ha 100 mB
oTpuuaTesnbHee CTauMOHapHOro rnoTeHuuana. CTaunoHapHbIn noTeHuwnan
TpybonpoBoaa onpenensioT N0 AaTHYUKY NOTeHUMana (BCnomMoraTesibHOMY 3/IeKTPOAY)
B COOTBETCTBUM C NPUJIOXKEHMEM Y.

MNpumevaHne - Heobxoammo, 4HTOObI MWHMMaJIbHbLIA 3aAWUTHbLIA MOJAPU3ALMOHHbIN
noTeHuran me Guin He MeHee oTpuuaTesibHbIM YeMm MuHYcC 0,65 B.

7.6 KaToAHYO NOAsSApU3aLmio NoA3EeMHbIX MEeTa/sINYeCKMUX COOPYXXEHUN OCYLLEeCTBJIAT
Tak, 4ToObl OHa He B/INANA Ha COCeHNE NOA3EMHble MEeTa/lsINYeCKNe COOPYKEHMNS.

Ecnv npu ocywlecTBNeHUN KaTOAHOW MONsSipU3auUnnM BO3HMKAET BpedHOe BMSIHME Ha
coceflHMe MeTaslJInYeckme CoopyXXeHus, HeobxoaMMo MPUHSATbL Mepbl MO YCTPaHEHUIO
NN NPOBECTU COBMECTHYIO 3aLlNTY 3TUX COOPYIKEHUIA.

an/IMe‘-IaHI/Ie - Bpe,EI,HbIM BJINAHNEM KaToO4HOW nonapumnsaunn 3alniaemMmoro
COOpPYyXeHnd Ha coceagHmne MeTaJiyIn4eCcKne Coopy>XxeHmnsa CHNTaloT:

- YMeHbLueHne T110 abconoTHON BeAUYMHE MUHUMMANBLHOIO WANn yBeJsinyeHme no
abCcoNTHON BeMNYMHE MaKCMMaJIbHOr0 3alMTHOro0 MNOTeHuuana Ha CocefHunx
MeTaJIUJIN4eCKNX COOPYXKeHUAX, UMelLLNX IJTEKTPOXNMNYECKYIO 3aLllNTY,

- MOosIBIeHNE OMnacHOCTM KOPPO3MM Ha COCeAHUX TMOA3EMHbIX MeTalIM4yecKnx
COOpPY>KEHUSIX, paHee He TpeboBaBLUMX 3aLUMTbl OT HEE;

- cMeweHne bonee 4eM Ha 0,040 B B ntobyto CTOPOHY CTaLMOHAPHOro NoTeHuMana Ha
Kabensax CBs3M, HE MMEKLWNX KaTO4HOW Nonspu3aLmn.

7.7 TpeboBaHUSA K rajibBaHNYECKOM 3aLUumTe

7.7.1 3awnTy rasbBaHU4YeCKMMKU aHogaMu (NPOTEKTopaMu) NPUMEHSAIT B FPyHTax C
yOesibHbIM cOnpoTuBaeHnem He bosee 50 OM-M:

- NS OTAENbHbIX Y4aCcTKOB Tpy6onpoBoA0B HEGOLLLOW NPOTAXKEHHOCTMU (HE MMEIOLLMNX
3/IEKTPUYECKNX KOHTAKTOB C OPYrMMU COOPYXEHUSAMU) MNpU OTCYTCTBUU WU MpwU
Ha/IM4YUM  oMacHOCTU O6ny>XAaalwmx MOCTOAHHBIX TOKOB, €C/AM  Bbl3blBaeMOE UMW



cpenHee cMelleHMe noTeHumasia oT CTaunoHapHoro He npesbiwaeT naoc 0,3 B;

- Ana  y4acCTKOB pr6OI'IpOBO,EI,OB, SNEKTPNHECKN OTCEeHEHHbLIX OT obwen cetun
n3oamnpyrwinmnmm coeanHeHnsamm,

- MPU OTHOCUTENIbHO MaJiblX PACYETHbIX 3aLMTHBLIX TOKax (MeHee nnn paBHbIX 1 A);

- KaK [OornojHnTesibHoe CpencTtBo, Korna ,El,el7ICTBy}OLLI,I/Ie KaToAdHble CTaHUMUMN He
obecneymBatoT 3alnTy OTAEJIbHbLIX YH4aCTKOB pr6OI'IpOBO,£I,OB;

- 0N4 3alnThbl OT BpeaHOro BJindHNA rnepeMmeHHOr o Toka,

7.7.2 TanbBaHMYecKyl 3awunTy TpybonpoBOAOB TEMNOBbLIX CETEeN WU ropsvero
BOAOCHAb)XeHNA NPUMEHSIOT TOJIbKO MPU UX MPOKJIaAKe B KaHajlax C pa3MelleHNEM
ralbBaHM4YeCKMX aHOLOB B KaHajle WAM HenocpeaCTBEHHO Ha MNOBEPXHOCTHU
TpybonpoBoaoB.

7.8 TpeboBaHNA K APEHAXXHOM 3aLumTe

7.8.1 [peHa>KHYl0 3alnTy MNPUMEHSAT MNPy MUHUMAJIbHbLIX 3HA4YeHUAX OPEeHa>KHOro
ToKa, obecneymBawwmx BbiNosHeHNe TpebosaHunm 7.2.1. Ecam npuMeHeHune
MONSAPU3OBaHHbIX OpeHaken Hed3(h(PeKTUBHO WM HeornpaBdaHHO MO TEeXHUKO-
35KOHOMUYECKMM TMNoKa3aTendaMm, TO WCMOJb3YIT KaTOoAHYK  3awuTy, 3awuTy
YCUNEHHbIMN OpeHaaMn Nan KaTO4HYIO 3alnTy COBMECTHO C ApeHa>KHON.

7.8.2 Mopkno4yeHne ApeHa>kKHbIX YCTPOMCTB K PeSIbCOBLIM MyTAM - B COOTBETCTBUM C
TpeboBaHnamm HI.

He ponyckaeTcsi HenocpeacTBEHHO MPUCOEAUNHSATb YCTAaHOBKW APEHa)KHOM 3aluuThl K
oTpuLIATesNIbHbIM LWMHAaM U K cbopke OTpuULATENbHbLIX JIMHUA TATOBbIX MOACTAHLNNA
TpamBas.

7.9 [Onsa noBblWeHUA 3(PPEKTUBHOCTU 3SNEKTPOXUMUYECKON 3alunTbl Heobxogmmo
npenycMaTpuBaTb 3JIEKTPOU3ONINPYIOLLINE BCTaBKU UK coegnHeHns (dpnaHubl, MyqTbl
n T.Mn.) B cooTBeTcTBMn ¢ H.

7.10 Echn B 30He OEeNCTBUSA BbllleAllen U3 CTPosi YCTAaHOBKMW 3JIEKTPOXUMUYECKON
3alWMTbl  3alUUTHBLIA  NoTeHuuan TpybonpoBoda obecneymBaeTcs CoOCeAHUMU
YCTQHOBKaMM 3alinTbl (NepekpbiBaHWe 30H 3allUUTbl), TO CPOK YCTpaHeHus
HEeNCMPaBHOCTK onpeaensieTcss PyKoBOACTBOM 3KCMyaTaLMOHHON OpraHmn3aLnm.

7.11 [Ona KOHTpoNa 33PPEKTUBHOCTU 3SJIEKTPOXUMUYECKON 3alUnUTbl COOPYXKEHUSA
N3MepalT NoTeHUManbl Ha 3alullaeMOM COOPYXXEHUN B KOHTPOJIbHO-U3MEPUTENbHbIX
NMyHKTax, Ha BBOAaX B 34aHWE W [PYrux 3/ieMeHTax COOPYXXEeHWUs, OOCTYMHbIX AJA
npoBefeHNa U3MEePEHMS, a TakXKe B CMOTPOBbIX YCTPONCTBaxX KabenbHOM KaHann3saunm
CBA3MN.

7.12 KOHTpPOJIbHO-U3MepUTesbHble MYHKTbl YCTaHaB/MBalOT C MHTepBasoM He bonee
200 m B Nnpepnenax noceneHms n He bonee 500 M - BHe NpenesnoB NOCENEHUS:

B MYHKTaXx MoOK/0YeHNs ApeHaxHoro kabens K Tpybonposoay;

Ha KOHUaX 3aaHHbIX 30H 3alUWUThI,

B MeCTax MaKCuMMasibHOro cbnmxeHms pr60I'IpOBO,£I,a C aHOAHbIM 3a3eMJINTENIEM,

B MeCTaX rnepece4yeHns C pesbCaMun 3NeKTPUPULUNPOBAHHOIO TPAHCMNOPTA;



- Y OLHOrO KOHUa yTnsaApoB AanHOM He 6onee 20 M m y obonx KOHLOB (pyTNSPOB
annHon 6onee 20 Mm.

7.13 KoHTposib paboTbl yCTAaHOBOK 3JIEKTPOXMMMYECKON 3aLUNTbI B 3KCMJyaTaLMOHHbIX
YyCNIOBUSIX 3aKJiloYaeTcsa B MNEPUoANYEeCKOM TexXHUYEeCKOM OCMOTpe YCTaHOBOK W
npoBepke 3pHeKTUBHOCTU UX pPaboThl. MpnN 3HAYNTENBbHBIX U3MEHEHUAX, CBA3AHHbIX C
pa3BUTMEM CEeTU MOA3EMHbIX MeTaJUIMYECKUX COOPY>XEHUA U  UCTOYHUKOB
61y>KAaloLWNX TOKOB, MPOBOASAT AOMONAHUTENbHbBIA KOHTPOb.

8 TpeboBaHNA OrpaHNYEHN TOKOB YTEYKM Ha NCTOYHUKAX
6y>KOaoLWmnx TOKOB

8.1 DNeKTPUMPULMPOBAHHbLIN PEIbCOBLIN TPAHCMOPT MNOCTOSHHOIO TOKAa

8.1.1 KOHTaKTHYI0 CeTb 3N1eKTPUPULUMNPOBAHHOI0 PesibCOBOro TPaHCNoOpTa COeguHSAT
C MNOJIOXNTesNIbHON (MJIKOCOBON) LWWNHOW, a pesibCoBble MyTU - C OTpuuaTeslbHOW
(MMHYCOBOW) LUMHOW TArOBOW NMOACTaHLUWN.

8.1.2 TnTaHMe KOHTAKTHOW CeTu OT TAroBblIX MOACTAHUUIA MNPennoyTUTeslbHO
NBYXCTOPOHHEE Npu paBHOMEPHOM pacrpefesieHNN TAroBbiX Harpy30K Mexay HUMU.

8.1.3 Ha oTpuuaTenbHOM WKWUHE TAroBOM MOACTAHUMW He [OOMyCKaeTcs rJyxoe
3a3eMeHue.

MNpumedaHune - [laHHoe TpeboBaHME He PAaCnpPOCTPAHAETCS Ha BPeMeHHOoe 3a3eMJieHune
no YCNoBUSIM 3J1eKTpobe3onacHOCTM npu  MpoBedeHUM PeMOHTHbIX paboT Ha
NOACTAHLUMWN N Ha 3a3eMJIeHMe LWWHbI Yepe3 Lenn 3NeKTPUYeCcKnx apeHaken.

8.1.4 OTpuuaTenbHble NUTaKWMUe JNHUN TAroBOM MNOACTAHLUN U30JNPYIOT OT 3eMn
Ha BCEM TMPOTSXXEHUN [0 TMYHKTOB MPUCOEAUHEHNS OTpUUATENbHbLIX JIMHUA K
penbCoBOW CeTu; YpPOBEHb usoNnaumm - He MeHee 0,5 MOM npu wncCnbITaTe/IbHOM
Hanps>xeHun 1000 B.

8.1.5 B nyHKTax npucoeanHeHusa oTpuuaTesbHbIX JIMHUA K TArOBOW pPesibCOBOW CeTun
NMPUMEHSAIT pa3beMHoe (He 4epe3 3NeKTpuyeckme annapaTbl) 3eKTpuyeckoe
coenHeHne oTpuuaTeslbHON JINHUA C NMPOBOAHUKaAMWU, UAYLNMN HENOCPEeACTBEHHO K
penbLCoBOWN CeTwU.

8.1.6 TyHKTbl NpucoefuHeHUa oTpuuaTesbHbIX JIMHUA K TArOBOM pPEeSbCOBON CeTu
pacrnosiaratoT, Kak NpaBuao, B HENOCPeACTBEHHOMN 6M30CTU OT TArOBOW MOACTAHLUMNN;
NP pasBeTBJIEHHOWN TArOBOW PeSIbCOBON CETU LOMNYCKAeTCHA COOPYXEHUEe HEeCKOJIbKMNX
MYHKTOB, MUHMMaJIbHO yAasIeHHbIX OT TArOBOW NOACTaHUUN.

8.1.7 OT BCex Y4YaCTKOB TSroBOW pPesibCOBOM CETU TMPUMEHSIOT 3JIEKTPUYECKN
HenpepbIBHbIA, KakK MpaBWUio, OBYXCTOPOHHUA OTBOA TSArOBbIX TOKOB K TMyHKTaM
NPUCOEAVHEHUS OTPULLATENbHbLIX JIMHUA K PEesibCOBOM CETU THAMOBbIX MOACTAHLNNA
NnoCpenCcTBOM YCTAHOBKW CTbIKOBbIX pPEJIbCOBbIX COEAVHUTENEN, MEXPENbCOBbIX WU
MeXAYNYTHbIX NepeMblyek.

8.1.8 He ponyckaeTcsa yBesin4eHWe NpPoLoJIbHOr0o CONPOTUBJIEHUSA PEesIbCOBOM CeTU 3a
cyeT cbopHbIX CTbikOB 60see 4eM Ha 20%. DNeKTPONPOBOOHOCTb CTbIKOB,
MEXPENbCOBbIX W MEeXAYNYTHbIX MNepeMblyek obecneymBaldT KOHCTPYKTUBHbIMU
peLleHnsamMm B CoOoTBeTCTBUM ¢ TpebosaHnsammn HL.

8.1.9 TMpu BbIbOpe MecTa NOAKIIOYEHUA OTpPULATESNIbHbIX MUTAWNUX JIUNHUKA,
MeXXPesibCOBbIX N MEXOYMNMYTHbIX MepPeMbIYEK K TArOBOW PesibCOBON CETU YYUTLIBAKOT B



cooTBeTCcTBUKM C H] Tpe6OBaHI/IFI obecnevyeHns HagexHoro (pyHKLl,I/IOHI/IpOBaHI/IFI cncrTem
aBTOMaATN4YeCKOro peryamnposaHuna OgBum>XeHmemMm noesnosB, NCMOJIb3yHOWNMX penbCbl O
nponyckKa CMrHaJibHbIX TOKOB.

8.1.10 KOHCTpyKUMIO nyTen >SNeKTpUPUuuMpoBaHHOIO pPesibCoBOro TpaHcnopTa
BbIMONHAKT Tak, 4Tobbl obecne4ynTb nNepexogHoe COMNPOTUBJIEHME pPEsibCOB
(conpoTmBneHne un30N49LMN) NO OTHOWEHUK K 3eMjie He MeHee 3HayvyeHun,
npuBeneHHbIXx B Tabnuue 10.

Tabnnua 10 - TpeboBaHMA K N3019LMN PENLCOBOro NyTU ANSA dNEKTPUPNLMNPOBAHHOIO
TpaHcnopTa

MNepexonHoe conpoTueieHmne | KOHCTpyKLUUS

Bup TpaHcnopTa penbc - 3emMna* (4Be HUTKU B nyTw
napannens), OM-KM, He MeHee| TpaHcnopTa
XKene3HO4OPOXKHbIN MarncTpasbHbI 0,25 CBI:EOTBeTCTBMM
MeTpononnTeH: To xe
- B TOHHeNAX W 3aKpbITbIX HAa3€MHbIX
ydyacTKax, Ha Yy4acTKaX, CMEeXHbIX C 1 5%
MeTpoMocTamn (oo 200 M no obe '
CTOPOHbI)
- Ha 23CTakagax, MeTpoMoOCTax, B 3.0
30aHUN dNeKTpoaeno
- Ha OTKPbITbIX Ha3eMHbIX JIMHUAX W 0.5
MapKoBbIX MYTAX 3J1IeKTpoLeNo
TpamBan 0,02 !
B cooTBeTCcTBUM
XKene3sHo4O0POXKHbLIN MPOMBbILLIEHHbIN He HopmupyeTcs c 8.1.11, 8.1.12,
8.1.13, 8.1.16
- B cooTBeTCcTBUM
KapbepHbin, rnaBHblE MOCTOSAHHO To e c8.1.11 81.12,

oencrteyrouine nytTm 8.1.13, 8.1.16

* [1na TOHHeNnem HOPMUPYETCHA nepexogHoe CconpoTuBieHue "penbC - TOHHesbHas
obnenka".

** B Ha4vasibHbI Nepuoa 3KcnayaTauum meTpononnTeHa (He bonee 6 Mec Co AHA
BBOAA B 3JKCMJyaTauuto) [OMYyCKAeTCHs CHUMXKEHMe nepexonHoro CconpoTUBIEHUS
penbcos B ToOHHene A0 0,5 OM-KMm.

8.1.11 HepeBAHHbIE wnan.l, yKJlagblBaeMble B nyTb, nponuTbiBaloT
HEe31eKTPONPOBOAHbLIMN aHTUCeNnTUKaMu. >Kene3obeToHHbIE wranbl nnn
xeneszobeToHHble 67104HbIE OCHOBaHUA M30JNPYIOT OT pesibCcoB. He ponyckaeTcs
MeTansn4yeckas CBs3b apMaTypbl »xenesobeToHa HENOCPEeACTBEHHO C pesibCaMu Un
neTansiMuy pesibCoBbIX CKpPernJieHnN.

8.1.12 'naBHble NMYTU Ha3eMHbIX JIMHUA YKNaAbIiBAOT Ha WebeHOYHOM, FrpaBUnHOM N
pPaBHOLEHHOM MM NO U30JIALNOHHBLIM CBONCTBaM bannacTe.

8.1.13 Bce HeaneKTpuuUUMPOBAHHbIE MNYyTUM B MecCTe WX [pPUMbIKaHUA K
3NEKTPUPNLNPOBAHHBLIM nyTam oThoensawT N30NPYIOLLMU CTblKaMu,
yCTaHaB/IMBAaeMbIMU B Ka>KAYI PenbCOBYIO HUTL.

8.1.14 3nekTpndpuUUMpPOBaHHbIE NMYTU OT HE3NEeKTPUPULMNPOBAHHLIX OTAENAIT OBYMS
N30JIMPYIOLLMMN CTbIKaMU B KaXX40W HUTWU B C/IeAyoWmnxX caydasax:



- Ha nogbe3aHbIX NYyTAX TAMoBbIX noacTaHuum, MPOMBbILLNTIEHHbIX 06beKTOB, He(*)Te6a3 n
CKJ1lagoB C ropro4mMMm " B3pbiBOONaCHbIMW BeLWeCTBaMU;

- Ha COeQNHNTEJIbHbLIX JINHNAX MeXXOY Pa3HbIM BUOaMW peJyibCOBOIo TPaHCMOpPTa,

- Ha TMPUMbIKAKLLWINX CTPOAWMUXCA JIMHUAX SNeKTPUPULMPOBAHHOIO pPesIbCOBOro
TpaHcnopTa.

CTblKM yCTaHaB/IMBAOT TakKUM o6pa30M, 4TOObl OHU He rnepekpbiBaJInCb 0 AgHOBpPEMEHHO
MOABUXXHbLIM COCTaBOM, NMOoAaBaeMblM Ha HE3JIEKTPUPULNPOBAHHbIE MYTW.

8.1.15 KOHCTpPYKUMIO NYyTW BbIMNOJHAIT TakK, 4Tobbl obecneymBaTb HaLEXHbIN OTBOL
MOBEPXHOCTHLIX WU FPYHTOBbIX BOA4 OT OCHOBaHUA MNyTW; He L[OMNyCKaeTCca Haamyme
MPSAMbIX Te4en Ha NyTb B TOHHENSX.

8.1.16 MeTannn4yeckne KOHCTPYKLUN, TEXHOJIOrMYeCKM CBSAI3aHHble C TSAroBOM
penbCoBON CEeTblD, YCTaHaB/MBAOT Ha KaMeHHble, OeTOHHble, »Xenes3obeToHHbie
JPyHOAMEHTbl C BXOAHbIM COMPOTUBJIEHNEM 3a3eMJIEHNA 3HAYEeHNUA KOTOPOro He MeHee
yCTaHOB/IeHHbIX B HJ.

KOHCprKLl,I/II/I N KoprnycCa yCTaHOBOK, coeaAnHeHHble B LeNndaX 3a3eMyieHNA C pesibCaMn,
He MOryT ObITb 3a3eMJieHbl NMOBTOPHO.

8.1.17 [lonyckaeTcsa WCNoJsib30BaTb HE3NEKTPUPNUNPOBaAHHbLIE TMYTU B KadecTBe
MPOBOOHMKA TArOBbIX, JAOPEHaXXHbIX TOKOB W TOKOB OTOMJIeHUsa noe3noB npu
cobnogeHnn TpebosaHnnm 8.1.7, 8.1.10, 8.1.12.

8.1.18 [Ona orpaHMYeHUs YTEeYKM TAroBblIX TOKOB C JIOKaJIbHbIX YYaCTKOB MNyTW
(TOHHenb, Qneno, CTaHUWOHHbIE MNApPKWU) pPEKOMEeHAYeTCs MNPUMEHATb TexHU4Yeckue
cpencTsa no HI, NpenaTcTBYOLIME CTEKAHMIO TAMOBOrO TOKA.

8.1.19 CwucteMy nuTaHUA TAroBOW CeTW  METPOMoJINTEHa OpPraHW30BbIBAKOT
NnpenMyLLecTBEHHO C pa3MelleHneM TAroBblX NOACTAHLUMNA Y KaXKOOW CTaHUMUN.

He ponyckaeTcs NPOEKTUPOBaHME TMUTAHUS THAMOBOW CETUM  pPasHbIX  JINHWUNA
METPOMNoJZIMTEHA OT OAHOW MOACTAHUMW. Ha CyLlecTBYOLWMNX TATOBbIX MOACTAHLUNAX,
nuTalowmx nBe un 6onee JSIMHUM METPOMOJSINTEHA, CEKLMOHUPYIOT HEe TOJbKO
NMOJZIOXKUTENIbHbIE, HO U OTpuLaTesibHble LWWHblI C YCTAHOBKOW CEKLIMOHHbIX
KOMMYTaLIMOHHbIX annapaTos.

Ins KOHTPONA MNOTEHUWANOB PEeSiIbCOBOM CETU MEeTponosinTeHa obopyaylT cuctemy
KOHTPOJIbHO-N3MEepPUTESIbHbIX MYHKTOB B COOTBETCTBMK C HL.

8.1.20 Mpwn HanMyMn B TpaMBaMHOWN THACOBOWN PesIbCOBON CETU HECKOJIbKUX MYHKTOB
npucoegnuHeHNa oTpuuaTesibHbIX NUTAWUX JIMHUW A9 OLHOW TAroBOM MOACTaHUWUN
MPUMEHSAIDT CTaTuyeckme BoJbToaoDaBOYHbLIE yCTponcTBa WM fobaBoYHbIe
CONPOTUBMIEHNSA L1 ypaBHUBaHUA MOTEHUMANOB OTCacCbiBAKOWMX MYHKTOB, Pa3HOCTb
KOTOPbIX B Nepunon NHTEHCUBHOIO rpaduka OBMXXEHUS He LoJ1IXKHa npesbiwaTtb 0,5 B
npun BoabToA06aBO4YHbIX ycTponcTBax M 1,0 B - npwm peoctatax. 0N KOHTPoOAsA
NnOTEeHLMaNoB nNpegycMaTpmBaloT CUCTEMY KOHTPOJIbHbIX MPOBOLOB.

He OonyckaeTcsa MCMoJsIb30BaTb OTpULLATEsIbHbIE JIMHUM N NYTWU TpaMBad B KadecTBe
npoBOAHWMKa TOKa TpOJ'IJ'IEI7I6yCHbIX Harpy3okK.

8.1.21 TpaMBaWHble pesibCoBble MyTN 060OPYAYIT INEKTPUYECKUMU COegNHUTENAMUN B
cooTBeTCcTBUM C HA.

8.1.22 TMyHKTbl MPUCOEANHEHUS OTPULATESIbHbLIX MUTAWMUX JIMHUA K TpaMBalHbIM



penbCaM Bbl6|/|paPOT Ha OCHOBaHWMW pacC4€Ta MNo HAO.

8.1.23 Kabenun, wncnonb3yemble AN8 MPOKAAOKW OTpuUaTesIbHbIX JINHUA TpamBas,
obopyayloT KOHTPOJIbHbIMU  WMHaMW  ONA  U3MepeHUs MoTeHUMasioB MYHKTOB
npucoeanHeHna oTpuuaTesbHbIX Kabenen K penbcam.

8.1.24 [1na KOHTPONAA pPa3HOCTM MOTEHUMANOB MexXxAy MNYyHKTaMu npucoeanHeHus
oTpuuaTenbHbIX Kabenen TpamBas CMeXHble napannesibHO paboTaouwme nogcTaHUUM
0bopyAyOT CUCTEMON KOHTPOJIbHbIX MPOBOAOB.

8.1.25 B nyHKTax nMpucoefuvHeHNa OoTpuuaTesibHbIX JIMHUA TpamMBas MPUMEHSIOT
pa3beMHOe 3/1IeKTpuyYeckoe coefMHeHWe OoTpuuaTesibHbIX JIMHUA C MNPOBOLHUKaMW,
NnoywmmMmm HenocpenCcTBeHHO K pesibCoOBbIM HUTAM. CONpoTMBIIEHNE KOHTaKTa B MecTe
NPUCoeaNHEHUS KaXXA0ro U3 yKa3aHHbIX NPOBOAHUKOB K PeSibCOBON HUTU HE A0JIKHO
npesbiwaTb 0,0015 OM.

8.2 NeKTpNPNLNPOBAHHBIN PeSIbCOBLIN TPAHCMNOPT NepeMeHHOro ToKa
NPOMBbILLUIEHHOW YacCTOThI

8.2.1 Ha /nHnax pesibCoBOro TPaHCMOpPTa, 3NEeKTPUPUUUPOBAHHBLIX MO CuUcTtemMe
rMepeMeHHOro ToKa, crneuunasibHble Mepbl MO OFrPaHNYEHUIO YTEeYKMN TArOBbIX TOKOB Ha
pPenbCoBbIX MNYTAX W YCTPOUCTBAX INEKTPOCHabXeHMa B YHacTuM 3alnTbl  OT
3JIEKTPOKOPPO3nNM He NpefycMaTpuBatoT.

8.3 JInHnn nepenaynm sHeprnm NnOCTOAHHOIo ToKa cucTtemsl "nposoa-
3eMmnga”

8.3.1 Tpm npoekTupoBaHUM pabo4ymx 3a3eMneHUn JNHUA nepejayvy 3SHepruun
MOCTOAHHOIO TOKa cCucTeMbl "npoBoA-3emMna" npegycMaTpuBaldT MeponpuaTus,
NCKJIloYatloLMe nx ornacHoe BANAHMUE Ha NoA3eMHbIe COOPYXKEHUS.

8.4 MpoMbILLNEHHbIE NMPeanpPuATUs, noTpebnsoLlme NoCTOAHHbIN
3NEKTPUYECKNI TOK B TEXHOJIOMTMYECKUX NpoLeccax

8.4.1 WNCTOYHMKM 6ny>KOaoLWmMX TOKOB MPOMbIWAEHHbLIX 006BbEKTOB (LLUMHOMPOBOALI
MOCTOSAHHOIO TOKa, 3J/1IeKTpOoIn3epsbl, MeTasiInyeckme TpybonpoBoabl,
NnPUCoOegNHEHHbIE K 3JIeKTpoam3epaM) 31eKTPUYECKN M30JINPYIOT OT CTPOUTEJSIbHbIX
KOHCTPYKUWHN.

8.4.2 B Ka4decTBe Wu30NATOPOB wuUcCnonb3yT 6asanbT, dapdop, awnabas, cTekno,
nJjacTMacchbl U apyrmne Mmatepuanbl C yaenbHbIM 06 bEMHbIM CONMPOTUBNEHNEM HE MEHEEe

1012 OmM-M.

He ponyckaeTca npuMMeHATb MNopucTble MaTepuanbl, obnagatowme cnocobHOCTbIO
BMUTbIBaTb Bnary (6eToH, HernasypoBaHHbIN dapdop, Kepamnka) 6e3 cneunanbHoOm
06paboTKM BOOOOTTANIKUBAKOLWMNMU U SNTIEKTPOMN3OSINPYIOLWMNMU COCTaBaMN.

8.4.3 [ns orpaHMYeHUs TOKa YTeYKM nNpenycMaTpuBaloT CEKLUMOHUPOBaAHUE C
MOMOLLIbIO 3J1IEKTPOU30NPYIOLLNX LIBOB Xene3o06eTOoHHbIX nepexkpbITUR,
Kene3obeToHHbIX MoWAAoK Ans 06CNYy)XUBAHUA 3JIEKTPOSIN3EPOB B MOA3EMHbIX
Kene3obeTOHHbIX  KOHCTPYKUMAX. [lepekpbiTMe, Ha KOTOPOM YyCTaHaBJIMBAlOT
3/1eKTPOJIN3EepPbl, OTAENAT 3N1EKTPOU30NALNOHHBIM LLUBOM OT MPUMbIKAIOWMX K HEMY
»ene306eTOHHbIX CTEH, KOJIOHH, NMEPEKPLITUA OPYrnX OTAENEHNNA.

8.4.4 3J'IeKTpOI/I301'IFILI,I/IOHHbIe WwBbl BbIMOJIHAKOT B BUAE BO3AYLWHbLIX 3a30p0B W3



MACTUYHbIX NN PYJIOHHBIX MaTepuasioB C yOesIbHbIM 3JIeKTPUYECKUM COMPOTUBIIEHNEM
12
107" OmM-Mm.

8.4.5 B oTaeneHnax aneKTpoam3a BOAHbIX PAaCTBOPOB AJ1I9 OrPaHNYEHUSA TOKOB YTEYKMU
MPUMEHSAIOT noamMmepbeToH ANS KOHCTPYKUWUNA, MPUMbIKAOWNX K 3NEKTPOHecyLwemy
obopypnosaHuio (onopbl, 6ankn, dyHOAMEHTbl NOL 3/1EKTPON3Eepbl, ONOPHbIe CTOJ0bI
noA WMHONPOBOAbI, ONOpPHble Bankn 1 dyHOaMeHTbl noa obopyaoBaHmne, coegnHeEHHoe
C 2N1eKTpon3epamu).

8.4.6 TpybonpoBoAbl, TPAHCMOPTUPYOLWNE SNEKTPOSUT U MNPOAYKTbl 3NEKTPOAM3a,
BbIMNOJIHAOT U3 HE3NEeKTPONPOBOAHbLIX MaTepuanoB (PaosnT, CTEKNOo, MOJUITUNEH ©
Ap.) C UeSibio OrPaHNYEHNS TOKOB YTEYKMN C HUX.

8.4.7 [Ona npenoTBpalleHNs CTeKaHusa bayxpawowmx TOKOB C  apMaTypsbl
xene3zobeToHHbIX  (PYHOAMEHTOB  OTAEeNIeHUA  /1eKTposam3a npepycMaTpuBailoT
3/IeKTpounsonAumnio PyHoamMeHToB B cooTBeTCTBUM C HA.

8.5 KOHTPO/1b 33 BbINOJIHEHWUEM MEPOMNPUATUIA MO OFPaHNYEHNIO TOKOB
YTEYKUN 3NEKTPUDULIMPOBAHHOIO PENLCOBOIr0 TPAHCMNoOpTa

8.5.1 IkcnsyaTauMOHHbLIA KOHTPOJIb 3a BbINOJIHEHMEM TpeboBaHUN MO OrpaHNYEHUIO
TOKOB YTEYKN C pesibCoOBOW CeTU MpoBOAAT noapasgeneHusa (cnyxbbl) TpaHcnopTa
KOHKpeTHOoro Bupaa. lNepeyvyeHb KOHTPOJIMPYEMbIX MapaMeTpoB, CPOKUM U MeToAbl UX
BbIMOJIHEHUSA onpenesieHbl B cooTBeTCTBYOWMX HI.

8.5.2 BbinosHeHne TpeboBaHUI MO OrpPaHMYEHUIO TOKOB YTEYKU MPU CTPOUTENLCTBE
JINHNIN 3N1eKTPUDMLNPOBAHHOIN0 PENbCOBOro TPAHCNOPTA KOHTPOIMPYET CTPOUTENbHas
opraHm3aums COBMECTHO C OpraHaMu, 3KCMyaTUPYKOLIMMU CTasibHble MOA3EeMHbIEe
KOMMYHUKaUWN. Pe3ynbTaTbl KOHTPOAA MPeabsBASOT MNpyu  MNpUEeMKe JINHUA B
3KCnyaTauuto.

8.5.3 CooTBeTCcTBME MOOKI/IIOYEHNA CPeACTB aKTUBHOW 3alUTbl (MONAPU30OBAHHbLIX Y
YCUNEHHbIX OPpeHa)Ken) K pPenbCoBOM CeTU WUCTOYHMKa OnyXxaalowunx TOKOB
TpeboBaHMAM HaCToSAWeEro cTaHfapTa MpPoBepsAldT nNpencrtaBuTesin  pPesibCoBOro
TpaHcnopTa M 3aMHTEpPecoBaHHOM oOpraHM3auum nNpu MepBoM OMbITHOM BKJIKOYEHUN
3alKUThbIl, @ B AaJIbHENLUEM - OpraHn3aunsg, B Be4eHUN KOTOPOMN OHa HaxoaMTCS.

8.5.4 CsepeHusas 06 wn3MeHeHUN pexmmoB paboTbl COOPYXEHUN, ABAAOLLMNXCA
NCTOYHUKaMN Bay>XAaWmMxX TOKOB U CMNOCOBHbIX MPUBECTU K YBEIMYEHUIO OMACHOCTU
KOPPO3UN MOA3EMHbIX COOPYXXEHWUN, HaXOAAWMUXCA B 30HE OeNCTBMA Onyxaarowmnx
TOKOB 3TUX UCTOYHUKOB, COOOLAIOT B OpraHM3auunm, ocyLecTBasowmne KoopanHaumnio
N KOHTPOJIb MPOTUBOKOPPO3NOHHOM 3alNTbl NOA3EMHbIX COOPY>XXEHUN, HE NO34HEe YeMm
3a OQWH MecsL A0 nepexona Ha HOBbIN peXXnm paboThl.

9 TpeboBaHMSA NPU BbINOJIHEHUM PABOT MO MPOTUBOKOPPO3NOHHON
3awunTe

9.1 Bce paboTbl MO 3alUNTE COOPY>XXEHUIA OT KOPPO3UWN BbIMNONHSAOT B COOTBETCTBUN C
NEeNCTBYOLWMMM NpaBuiaMn  ob6CNy)XMBAHUA KOHKPETHbIX BUAOB  3alUMLLIAEMbIX
COOPY>XXEHWUN, YTBEPXKAEHHbIX B YCTAHOBJIEHHOM MOPSAKE.

9.2 K BbINOJZIHEHMIO PabOT MO 3aLUNTE COOPYXKEHUIN OT KOPPO3MM OOMYCKATCHA nua He
Mosnioxe 18 neT, npowegwune MeAULMHCKOE OCBMAETENbCTBOBaHMe, obydyeHne wu
MHCTpYKTaxx no [OCT 12.0.004. TMpwu ponycke K paboTe kKaxporo paboyero
WHCTPYKTMPYIOT Ha pabo4yeM MecTe C COOTBETCTBYIOLLEN 3anMUCbio B >XypHane no



npoBeaAeEHNIO NHCTPYKTa>Xa.

9.3 PaboTbl Mo 3alinTe OT KOPPO3UN BbINOJHAIT € y4yeToMm TpebosaHuin TOCT 12.3.016,
MOCT 12.3.008, N'OCT 12.3.005, rOCT 12.2.004.

9.4 Tlpn 371eKTPOXMMUYECKON 3awmte TpybonpoBOAOB TernJoBbiXx ceTen C
pacnosioXKeHMeM aHOAHbIX 3a3eMJIeHUW HernocpeAcTBEHHO B KaHanax Hanps>XeHue
MOCTOSAHHOrO0 TOKa Ha BbIXoAe CTaHUMWM KaTogHoW 3awmnTbl (Npeobpa3oBaTens,
BbINPAMUTENS) orpaHmnymeatoT 12 B.

9.5 Ha y4acTkax TpybornpoBoOOB TernJioBbIX CeTen, K KOTOPbIM MOAKJIOYEeHa CTaHUMA
KaToOOHOW 3aluTbl, @ aHoAHble 3a3eMJieHUs YCTaHOBJIEHbl HernocpencTBEHHO B
KaHafnax, MnojA KpbllKaMn JIIOKOB TernJoBbiX KaMep YCTaHaBAMBalOT YyKa3aTenu C
Hagnucoblo "BHMMaHue! B KaHanax oencreyeT KaTogHasa 3awmTa'.

9.6 Mpwu BbINOMHEHMM pPaboT MO 3awWUTe COOPYXEHUN OT KOpPpo3mum paboTaloLunin
nepcoHan obecneymealoT cneuoaeXxaom M CcpeacTBaMum UHAUBUAOYANIbHOW 3alUTbl B
COOTBETCTBUU C TpeboBaHUAMN AENCTBYIOWMUX HOPM.

9.7 TMpwn npoBeneHnn paboT npepycMaTpuBalT npegynpeguTesnbHble 3HaKM B
cootBeTcTBUMM € TOCT 12.4.026, ypoBeHb wyMa - B cooTBeTcTtBum ¢ NOCT 12.1.003,
cogepxaHue BpenHbIX BewecTB B Bo3gyxe paboyen 30Hbl - He 6oniee npenesibHO
OOMYCTUMbIX KOHUEHTpauun, yctaHosneHHbix TOCT 12.1.005.

9.8 MMpu npoBeoeHUN Ha COOPYXXEHUSAX paboT, CBA3AHHLIX C 3IEKTPUYECKNUMU
N3MEPEHUAMUN, MOHTAXKOM, PEMOHTOM W HaNAOKOW 3/EKTPO3alMTHbIX YCTaHOBOK,
cobnopaloT npasuna, yctaHoBNeHHble [2], [3].

9.9 PaboTbl B npepenax rnpoesxewm 4acTu ynuy v JOpor AJA aBTOTpaHcnopTa, Ha
PeNbCOBbIX MNYTAX TpaMBas W >Kesie3HbIX [AOPOr, MWCTOYHUKAX ISNeKTponuMTaHus
YCTAHOBOK 3/1eKTPO3alLnThl BbiNONHAET bpuraga B COCTaBe He MeHee [BYX 4YeJsioBeK, a
npu nposefeHUn paboT B KosoAuax, TYHHeNnsax nam rnybokmx TpaHwesax (rnybuHon
bonee 2 M) - bpuraga B CoCTaBe HE MeHee TpexX Yesl0BeK.

9.10 He pa3pewaeTcsa npoBoaAuTb paboTbl B KojaoAULAX C Haan4mem rasa [Ao
yCTpaHeHus NPpUYnNH 3ara3oBaHHOCTU.

9.11 [Ona cnycka B KOJ0ALUblI, HE MMelLlme ckKob, KOTNOBaHbl N JIIOKU MCNOb3YIOT
MeTanim4eckne NecTHuubl AOCTaTOYHOWM ASIMHBI €  npucnocobneHnsmn  ons
3aKpenseHusa y Kpas Kosodua, KOTJIOBaHa, J1loKa, He Aaluime NCKpeHusa npu yhape
WM TpeHUn o TBepAble NnpeaMeThbl.

9.12 N3MepeHUs B KOHTPOJIbHbIX MYHKTaX, PAaCcrloIOXXEHHbIX Ha NPOE3>Xei YacTu 4opor,
Ha pefibcax TpaMBas WAN 3NEeKTPUDULMPOBAHHON >Kene3HoW Aoporu, NpoBoAAT [Ba
4yenoBeKa, OINH N3 KOTOPbLIX CNeanT 3a paboToln 1 BeneT HabnogeHne 33 OBMXKEHUEM
TpaHcnopTa.

9.13 Bce paboTbl Ha TAroBbIX MOACTAHLMAX W MYHKTAX MPUCOEAVNHEHUS
oTpuLATesNbHbIX MNUTAWNX JIMHUIA 3NEKTPOTPAHCNOPTa MNPOBOAST B MNPUCYTCTBUN
nepcoHasa noacTaHuum.

9.14 Mpn NpUMEHEHUN 3NEKTPUPUNLNPOBAHHOIO NHCTPYMEHTa HeobXxoaMMo NMPoBOANTb
paboTy TONMBKO B AOMINEKTPUYECKUX rMepyYaTKax nMpu 3a3eMJIeHHbIX Kopnycax
3/1IeKTPOUHCTPYMEHTOB.

9.15 Ha Becb nepuopn paboTbl OMbITHOM CTaHUWUM KaTOOHOW 3aWMWTbl Y KOHTYypa
AHOOHOrO 3a3eMJIeHNs HaXOAUTCA AEXYPHbI, He OOMYyCKAlWMIA MOCTOPOHHUX NnL, K



AHOOHOMY 3a3eMJIeHUo, W YCTaHOBJIeHbl npeaynpenuTesnibHble 3Haku no [OCT
12.4.026.

9.16 MeTananyeckne Kopryca 3JIEKTPOYCTAHOBOK, He Haxoaswimecss o
Hanps>keHneM, 0bopyAyOT 3aLLUNUTHBLIM 3a3eMJIEHNEM.

MpunoxeHune A (cnpaBo4yHoe) OnpepneneHne yaenbHOro
3/IEKTPUYECKOro CONPOTUBIIEHUSA FPYHTA

A.1 OnpepneneHve yaesnbHOro 3/IeKTPUYECKOro (KaXkyLLerocs)
COMPOTUBJIEHUS FPYHTA B MOJIEBbIX YCJIOBUAX

A.1.1 CpencTBa KOHTPOJISA U BCOMOraTe ibHble YCTPONCTBa

MoneBble 3nekTpopa3BenoyHble npubopbl, Hanpumep Tuna AC-72. [onyckaeTcs
NnpUMeHATb Apyrue npubopsl.

DNeKTpoLbl B BUAE CTajllbHbIX CTep>XHen anvHon ot 250 o 350 mm n guameTtpom ot 15
[0 20 Mm.

A.1.2 [NpoBegeHne namepeHunn

YOoenbHoOe 3/1eKTpuUYecKoe COMpoTUBSIEHME FPYHTa WU3MEpPST HernocpencTBEHHO Ha
Tpacce noasemHoro Tpybonposoaa 6e3 otbopa Npob rpyHTa Mo YeTbIPEX3EKTPOAHON
cxeme (pucyHok A.1).

, 5 & 42

1-3nekTpoa, 2 - npubop c knemmamu: I - cunel Toka; E - HanpsxeHus; & -
paccTossHne Mexnay asnekTpogamu (cMm. opmyny (A.1)

PncyHok A.1 - CxemMa onpegesneHnsa yaesnbHOro CoOnpoTuUBAEHUSA FpyHTa

DNeKTpoAbl pa3MewarT Ha MOBEPXHOCTM 3eMAM Ha OAHOW NPAMON  JIMHUK,
coBnajarollen C OCbio TpacCChbl OS89 NMPOEKTUPYEMOro COOPYXXEHUSA, a A1 COOPYXEeHUS,
YJIO)KEHHOI0 B 3€MJIIO, - Ha JINHUK, NPOXoAdaLen nNepneHauKyIsapHO Nav napasaienbHo
Ha pacCTosAHUN B nMpepenax oT 2 o 4 M OT OCU COOpYXeHUsd. I3mepeHusa BbINOJIHAIOT C
nHTepsasioMm oT 100 go 200 M B nepunopf, Korga Ha raybmHe 3as0XKeHNs CoOopyXeHUs
OTCYTCTBYeET NnpomMep3aHune rpyHTa.

FnybuHa 3abmBaHUA 3N1EeKTPOAOB B FPyHT OOJKHaA 6biTb He 6osee 1/20 paccTossHUSA
MeXXAy 3N1eKTpoaaMu.

A.1.3 O6bpaboTka pe3ysibTaTOB N3MEPEHUS
YaenbHoe 3/eKTpUYeckoe ConpoTuaeHmne rpyHTa P, OM-M, BbIYUCASIOT Mo hopMye

p= 2'”:f'?‘r,rta‘ ) (A.1)

A
roe T - 31eKTPUYEeCcKoe CONMpoTUBNIEHNE FPYyHTa, U3MepeHHoe npubopom, Owm;



@ - pacCTOsiHME MeXAy 3/1IeKTpoaamMun, paBHoe rnybuHe (ona kabenen ceA3n - 4BOVHON
rnybnHe) Nnpoknagkm Nog3eMHOro COOPYXXEHUS, M.

A.1.4 OpopmneHne pe3ynbTaToOB N3MepPeHns
Pe3ynbTaTbl U3MEPEHUN N pacHeTOB 3aHOCAT B MPOTOKOJ No opme A.1
dopmMma A.1

NMpoTokon onpepeneHun YAEJNbHOIO 2JIEKTPU4YEeCKOro ConpoTuBJieHnda rpyHTta B
TPaCCOBbIX YCJ/IOBUAX

Mpubopom Tunal, AaTa NOBEPKMN
3aBouck0|7| HoMep '

HaTa M3MépeHm;|

MoroaHble ycsoBus

A Homep |PaccTosiHue| V13MepenHoe YpensHoe K
q ipKe-r(; NyHKTa Mexnay 3JIEKTPUNHECKOE | 3nekTpuyeckoe aropepcoc?;AMBOHHoiaTi
y n3mepeHuns| anektpo- | CONPOTUBIIEHNE | conpoTuBneHne P
n3MepeHuns p R 5 _ rpyHTa
no cxeme |AamMun  , M| rpyytg “tn  Om [TPYHTa ¥, OM-M
1 2 3 4 5 6

M3MebeHme ﬁposen
NpoBepKy nposen

A.2 OnpeneneHne yaoenbHOro 3JIeKTpU4eCcKoro ConpoTMUBIIEHNA TPYHTa B
nabopaTopHbIX YCIOBUSAX

A.2.1 OT160p Npob

Ona onpepeneHnsa yaenbHOro 3JIEKTPUYECKOro COMPOTUBAEHUS FpyHTa oTbupatoT
npobbl rpyHTOB B Wypdax, CKBaXMHaX M TpaHWesAX M3 CJ10eB, PACMOJIOKEHHbLIX Ha
rnybnHe Npoknagkm CoOopy>XeHus, ¢ uHTepBanamu oT 50 go 200 M Ha pacCTosHUM OT
0,5 no 0,7 m oT 6okoBon CcTeHKkM Tpybbl. Ona npobbl 6bepyT oT 1,5 A0 2 Kr rpyHTa,
yoanswT TBepAble BKAYEeHNS pa3mMmepoM bonee 3 mMm. OTobpaHHyto npoby nomeuwiatoT
B MOJINITU/IEHOBLIN MakKeT M CHab)XalT MacnopToM, B KOTOPOM YyKa3biBalOT HOMepa
obbekTa n npobbl, mecto 1 rnybunHy otbopa npoboi.

Ecnn ypoBeHb FpyHTOBbLIX BOJA Bbile rnybuHbl oTbopa npob, oTbupaloT FpyHTOBbLIN

3
anekTponut obvemom o1t 200 po 300 cm MW NOMEeLWalwT B repMeTnyeckKu
3aKpbIBaOLLYIOCA €MKOCTb, KOTOPYIO MapKMpyT 1 CHab>xaloT nacnopToM.

A.2.2 CpencTBa KOHTPOJIS U BCOMOraTe /ibHble YCTPONCTBa
NCTOYHMK MOCTOAHHOI0 NN HU3KOYaCTOTHOro NepemMeHHoro Toka nboro Tuna.

MunnnamnepmeTp NOOOro TuUna Knacca TOYHOCTU He Huxe 1,5 ¢ gumanasoHamu 200
nnn 500 MA.

BonbTMeTp ntoboro Tmna ¢ BHyTPEHHUM COMNPOTUBIEHNEM HEe MeHee 1 MOM.

JonyckaeTca ncnosb3oBaTb CcneumnasbHble |'|p|/|60pb|.



Ayenka NPAMOYrONbHON POPMbI BHYTPEHHMMMN pa3MmepamMn £ = 100 mm; £= 45 mm; % =
45 MM (cM. pucyHok A.2) N3 JunanekTpuyeckoro Matepuana (crtekno, dapdop,
njacTMacca) uam ctaam ¢ BHyTpeHHen hyTepoBKOM N30NALNOHHBIM MaTepuasioMm.

2
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1 - MuAnnamnepmeTp; 2 - UCTOYHUK TOKa; 3 - BONIbTMETP; 4 - U3MepuTesbHas A4elka
pa3Mepamu ¢ , & ;% (cm. A.2.2);

A n B - BHewHwne snekTpoabl; ¥ n &N - BHyTpeHHMe 3neKkTpoLabl

PucyHok A.2 - CxeMa YCTaHOBKM ANa onpeaeneHns yaenbHoro 31eKTPUYeckoro
COMPOTUB/IEHUS FPYHTa B 1abopaTOPHbIX YC/IOBUSAX

AnekTpoabl BHelwwHue (4 ,F ) pasmepom 44x40 MM (40 MM - BbICOTa 3JIEKTPOAA) B BUAeE
MPAMOYroJibHbIX MJACTUH (M3 yrnepooucTon UM Hep)XasBelLen CTasn) C HOXKOW, K
KOTOPOW KpensaT wuau npunamealoT MNPOBOAHUK-TOKoNoABod. OAHY CTOPOHY KaXk[aou
NJaCTUHbLI, KOTOPas NPUMbIKAET K TOPLLOBOM MOBEPXHOCTU AYENKN, N30JINPYIOT.

dnekTpoabl BHyTpeHHue (M N ) n3 meaHON NPOBOSIOKN UAWN CTEPXKHSA AMaMeTPOM OT
1 0o 3 MM 1 gnnHom Ha 10 MM BonbLUE BbICOThI A4ENKN.

LUKypKa wnudgosanbHaga 3epHUCTOCTbIO 40 (nnmn meHee) no NOCT 6456.
Bomna guctunnnposaHHada no NOCT 6709.

AueToH no N'OCT 2768.

A.2.3 [looroToBka K M3mMepeHuto

OTobpaHHyto Npoby necyaHbIX FPYHTOB CMayMBalT AO MOJIHOMO BJlAarOHacChILLEHUS, a
FANHUCTBIX - A0 OOCTUXXEHUSA MArKONIaCcTUYHOrO COCTOSAHUSA. EC/in ypoBEHb MPYHTOBbIX
BO4 HMXXe ypoBHA oTbopa npob, cMavymBaHMe NMpoBOAAT OUCTUANMPOBAHHOM BOAON, a
eCJin BblLlUe - FPYHTOBON BOLOMN.

DNeKTpOoAbl 3a4yunwaloT  WAndOoBasbHON LWKYPKOW, o06e3XupmeatoT aLeTOHOM =
MPOMbIBAIOT ANCTWIIMPOBAHHOW BOAOW. BHewHne 3neKTpodbl YCTaHaBAMBAKOT
BMJOTHYIO K BHYTPEHHUM TOPLOBbIM MNOBEPXHOCTAM sa4enkun. lNpun cbope s4Yenku
MAaCTUHbI pa3MeLlaoT gpyr K Apyry HEM30/MPOBAHHbLIMMN CTOPOHaMWU. 3aTEM B AYENKY
rnoMeLlatoT FPyHT, NOCNOMHO yTpamboBbiBas ero. BbicoTa rpyHTa AosikKHa 6biTb Ha 4
MM MeEHee BbICOTbl A4YeNKW. YCTaHaBAMBAlOT BHYTPEHHME 3/1eKTPOAbl BepTUKasbHO,



ornyckasi Ux 00 OHa MO LEeHTPaJibHOM NIMHUK SYelKK Ha paccTosHum 50 MM Opyr oT
Apyra n 25 MM - OT TOPLOBbIX CTEHOK SSHENKW.

A.2.4 lpoBegeHne namepeHunn

YnenbHoe 3N1eKTpuYeckoe COMPOTUBIIEHNE FPyHTa onpenensioT no
YeTbIPEX3INEKTPOAHON CXEME HA MOCTOSAHHOM WJIN HW3KOYACTOTHOM MEePEeMeHHOM TOKe

(pncyHoK A.2). BHewWwHMne 3n1eKTpoabl C 0AMHAKOBOW naowanbio paboyen NoBepxXHOCTU
Ry .
P NonapusyoT TOKOM onpeneneHHoOn Cuibl Iy N3MePAI0T nageHne Hanps>XeHns H

Mexay ABYMS BHYTPEHHMMM 31eKTPoAaMu NPu PacCTOSAHNN L MEeX Y HUMMN.

A.2.5 ObpaboTka pe3ynbTaTOB U3MEPEHNSA

A.2.5.1 SneKTpuyeckoe CONpoTUBIIEHNE TPYHTa frn , OM, Bbl4MCAAKOT No popmMyne
Rr..n =ir_1
- (A.2)
roe " nageHve Harnps>XeHus mexxay OBYyMs BHYTPEHHUMUN anekTponamu, B;
I - cuna Toka B a4enke, A.
MpumedaHmne - Tlpy OTCYTCTBUM TOKaA Pa3HOCTb MNOTEHUMaNoB Mexnay [ABYyMS

BHYTPEHHUMUN 3/1IeKTpoaaMun Vou MOXXeT OoTQm4aTbCsa OT Hynd B npenenax ot 10 go 30
MB, Torga ona pacdeTa 321€eKTPUYECKOro CONPOTUBJIEHNS TPYHTa NCMOJb3YIOT hopMyy

M- P

Rop =
b (A.3)

A.2.5.2 YpenbHoe 3/1eKTpu4eckoe cornpoTueieHne rpyHta F , OM-M, BbIMUCASIOT MO
hopmyne
P

r.i™~p

I (A.4)

roe Bra 3/IeKTPUYeckoe COMpoTUB/IEHME FPYyHTa, paccynTtaHHoe no dopmyne (A.2

mnn A.3), Om,

3. 2
P - nnowaab NoBepxHoCTU paboyero sanekTpoaa, M-~

Ly - paccToAaAHne Mexxay BHYTpeHHUMU a1eKTpodaMun, M.

Mpn wncnonb3oBaHMW cChneumanbHbiX NPUOOPOB MU3MepeHUsa nNpu  onpenesieHnn
3/1IEKTPUYECKOro COMPOTUBAEHNSA FPYHTa NPOBOAAT B COOTBETCTBUM C MHCTPYKLUMEN NO
3KCnAyaTauum npubopa.

A.2.6 OopmMmneHue pe3ysibTaTOB U3MEepPeHnNn
Pe3synbTaTbl U3MEpPEHUN N pacv4eTOB 3aHOCAT B NPOTOKO NMo opme A.2.

dopmMa A.2 lNMpoToKON onpenesieHnua yaesibHOro 3J1IeKTpuieckoro
COMNPOTUBJIEHUA FPYHTA B J1abOpPaTOPHbIX YCIOBUAX



Anpec | Homep | 9neKTpuyeckoe YpenbHoe Tun npubopa,
NyHKTa |NyHKTa | CONMPOTUBIIEHNE |  3nekTpuyeckoe KopposuoHHas 3aBOCKOWN
oTbopa no rpyHTa Brn , conpoTmBiieHNE arpercprMHBT";OCTb HOMep, AaTa
npob | cxeme KOM rpyHTa, F , OM'M noBepKu

1 2 3 4 5 6

N3mepeHnsa nposen
" n ro.u.

MpunoxeHue b (cnpaBo4Hoe) OnpeneneHne cpegHewn
MJIOTHOCTU KaTOAHOMO TOKa

CyLLIHOCTb MEeTOoZla 3aK/Il04aeTCs B onpenesieHn cpeiHel NJoTHOCTM KaToAHOro ToKa,
HeobXoAMMOro OJ1 CMeLLeHUs NoTeHLUMana cTanm B rpyHTe Ha 100 MB oTpuuaTenbHee
noTeHLMana Koppo3nu.

6.1 OT6op Npob - no A.2.1 npunoxxeHuns A.

b.2 CpencTtBa KOHTPOA U BCNOMOraTesibHble YCTPOMNCTBA

NCTOYHMK NOCTOSAHHOr 0 ToKa Ntoboro Tuna

MunnmnamnepMeTp C BEPXHUM MnpenenoMm miMepeHms 1 MA uam MukpoamrnepMmeTp C
npenenom namepeHns 200 nnm 500 MKA, KslacC TOYHOCTU He HMXe 1,5.

BonbTMeTp noboro Tnna ¢ npenenom naMepeHnin 1 B u BHyTpEHHUM CONPOTUBIEHUEM
He MeHee 1 MOwM.

ConpoTuBeHNE PeryampoBoYHoOeE.
MpepbiBaTEb TOKA.

JonyckaeTca wncCnonb3oBaTb ChneunasbHble r|p|/|6opb|, KOTOpble obecneymBatoT
aBToMaTn4eckKoe cMeleHme noTeHunasa OoT NMoTeHuUnasla KOppo3nnm n nognoep>XmBakoT
€ero Ha 3ajaHHOM ypOBHE B Te4eHne orbiTa.

Avyenka npaAMoyrosibHoM qopMbl pa3MepoM 70x70x100 MM n3 ONINEKTPUYECKOro
3
MaTepunana (cTekno, hapdgop, njaacTtMmacca v T.4.) BMecTuMocTbio oT 0,5 oo 1 oM™ .

2nekTpon paboynin, NpencTaBASAOWMA NPAMOYrOJIbHYIO MNAACTUHY W3 CTaan MapKu
C1t10 no OCT 1050 TonwwmHowm oT 1,5 go 2 MM, pa3mepom 50x20 MM u paboyen

MoBEpPXHOCTbIO 10 CM2 (0,001 M2 ).

dNeKTpoL BCNoMoraTesbHbi U3 cTananm mapkm CT10 no FOCT 1050 wnm ppyron
yrnepoancTon ctanu, no hopme 1 pasMepam aHanornyHbIn paboyemy anekTpoay.

O4HY NoBepxHOCTb paboyero, a TakXXe BCMOMOraTe/lbHOrO 3/1eKTPOA0B U TOKOOTBOAbI
OT HUX N30JIMPYIOT MAaCTUKOW.

DNeKTpOoL4 CpaBHEHUS - HacCbIWEHHbIn MegHoCynbgaTHbIM, Xaopua cepebpsaHbIn,
KaJZIOMeJIbHbIN 1 T.A4.

Boona guctunnnposaHHada no NOCT 67009.



6.3 NoarotoBka K U3MepeHnsam

OTobpaHHyO npoby 3arpyxakwT B HAYENKY, COXPaHAA eCTeCTBEHHYI BJIAXKHOCTb
rpyHTa. Ecam npum xpaHeHun npob nocne wux otbopa BO3MOXHO M3MEHEHUe
€CTeCTBEHHON BJIAXXHOCTU FPYyHTa, onpenenstoT BAaXXHOCTb O0TobpaHHOM npobbl no
FOCT 5180. lMepen ucnbiITaHWMEM BHOBb OMPeAensalT BAAXXHOCTb Mpobbl FrpyHTa Ww
OOBOOAT €e A0 eCTeCTBEHHOW C MOMOLLbIO ANCTUAIMPOBAHHON BOAbI.

Ha [OHO fAYenknm HacbiNnalT Ha BbICOTY 20 MM rpyHT U YMJAOTHAKT. Pabouuin n
BCNOMOraTesibHbIl  3J1eKTPoAbl YCTaHaB/IMBAOT BEPTUKAIbHO HEU30JIMPOBAHHbLIMUN
MOBEPXHOCTAMMU APYr K OPYry Ha paccTtosHunM 3-4 cM. 3aTeM TpyHT YyKJadblBaloT B
AYENKY TMOCNONHO (OAMH-TPU CNosd) C nocnepgoBaTesibHbIM TpamboBaHMeEM CNoeB,
n0obMBasiCb MakCUMaslbHO BO3MOXXHOIM0 YMNJIOTHEHUA. PacCTosiHMe OT BepXHEeWN KPOMKWU
paboyero snekTpoAa A0 MNOBEPXHOCTU rpyHTa - 50 MM. 2DnekTpon CpaBHeHUS
yCTaHaB/INBAIOT CBEPXY AYENKU B FPYHT, 3arnybnasa ero Ha 1,0-1,5 cwm.

OoHMM 1 TeM Xxe FTPYHTOM 3aloOJIHAT TPWU AYENKN U NMapasiyiesibHO BbIMOJIHAKT TPW

n3MepeHma CUJibl KaToaHOro TokKa IK B MNKpPOaMMNnepMeTpax B Ka>Kaon a4enke.

CobupatloT yCTaHOBKY MO CxeMe, NpMBEAEHHOM Ha pucyHke B.1, ¢ mMcnosib3oBaHMEM
npepbiBaTeNs TOKa M BOJIbTMETpa WAM C UCMNONb30BaHMEM crneuunanbHoro npubopa,
BKJIOHatoLLlero B cebsi npepbiBaTesNb TOKA.
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1 - MunnmamMmnepmeTp; 2 - peryampyemoe conpoTuBieHne; 3 - NCTOYHMUK NOCTOSAHHOIO
TOKa; 4 - BONbTMETP; 5 - npepbiBaTeNlb TOKa C K1IEMMaMU A1 NOAKIIOYEHNS
anekTpoaoB: T - BcoMoraTesnbHoro, 3.C - cpaBHeHus, D - paboyero; 6 - a4enka; 7 -
pabo4ynin anekTpon; 8- BCMOMoraTebHbIN 31eKTPoL; 9 - 3/1eKTpo CPaBHEHUS

Pl/lcyHOK 6.1 - Cxema YCTaHOBKWM Ana onpegesieHnsa nJoTHOCTU KaToOAHOIo TOKa
6.4 NpoBeneHne namepeHnn

Pabounn anekKTpoa BbiAEPXKUBAKT B FPYHTE A0 BK/AOYEHUS nondpusaumm ot 15 go 20
MWUH N N3MEPSAIOT ero noTeHunasa KoOppo3nm OTHOCUTESIbHO 3/1eKTPo4a CPaBHEHUS.

KaTooHyl0 NONAsipU3auuio  OCYLIEeCTBASAT, noakyas paboyuin  snekTpond K
oTpuLLATENIbHOMY TMOJIIOCY WCTOYHWUKA MOCTOSHHOrO TOKa, a BCNOMOraTesibHbIN
3NEeKTPOoO - K MNosoXuTenbHoMy. [loTeHUMan 3nekTpoga cmewatwT Ha 100 MmB
oTpuLaTesbHee €ero CTauuMoHapHoOro noTeHuuana, WCKI4Yas  OMUYECKYH
COCTaBAAOWYIO U3  M3MepsieMoro noTeHuwana paboyero 3snekTpoaa B
MUNNBOJSIbTAX, MYTEM pa3pbiBa LEN B MOMEHT U3MeEpPeHUs.

B



N3mepsitoT cuny Toka x B MUKpoaMmnepax. Ecnm cuna Toka X nocTosHHa uam

yMeHbllaeTCqa BO BpPeMeHW, TO AJINTEeNIbHOCTb Mnondpusaumm coctasnfeT 15 MUH, B

Te4dyeHne KOTOPbIX n3MepsarT n 3annmcbiBaloT TPpn-4eTbipe 3Ha4eHnA EK n

COOTBETCTBYlOLlEe BpeMsi maMepeHus ¢ . ECim cuna TOKa BO BpPEeMEHW pacTeT, To
N3MepAT N 3anucbiBaloT s naTb-wecTsb pa3 B Te4yeHue 40 MUH nnan B Bosiee KOPOTKUI

-4 -
npoMexyTok BpemMeHu. Cuna Toka 6onee 200 MKA (2x10 = A) c yyeToMm paboyen

2
NOBEPXHOCTU 3nekTpoda 10 M XapaKTepn3syeT BbICOKYIO KOPPO3NOHHYHO
arpecCcuBHOCTb FPyHTA.

MocnenHee 3Ha4vYeHMe CWUbl TOKa B KaXOow s4Yenke 6epyT 019 BblHYUCTIEHUSA

i
cpegHeapngMeTUyeckoro 3HadeHUsa CUabl KAaTOAHOro TOKa "®°F no pe3synbTaTaMm
rnapannesnibHbiX U3MEepPeHUn B Tpex s4emkax n nocsenyrouiero onpenesieHUs cpegHen

MAOTHOCTU KaTOOHOIo0 TOKa £

6.5 ObpaboTKa pe3ysibTaTOB N3MEPEHUI

CpefHIol0 MI0THOCTb KaTOAHOIro TOKa ‘k , A, BbIYUC/IAIOT Mo hopmyne
i

_ *Eep

~ 0,001 (5.1)

I

7
roe “¥°F - cpefHeapumMeTn4yeckKoe 3Ha4YeHne CUJibl KaToOOHOro TOKa Mo pesysibTaTaM
N3MepeHUn B Tpex NapassiesibHbIX a4enkax, A;

0,001 nJ10 2
- Llaab NoBepxHOCTM paboyero anekTpoaa, M

6.6 OpopmMneHmne pesynbTaToB N3MEepPeHnd

B6.6.1 Pe3ynbTaTbl U3MepeHNsA 3aHOCAT B NPOTOKO no popme b.1.
dopmMma b.1 MNMpoTokon onpenesieHns cpeaHen NJAOTHOCTU KaTOAHOIo ToKka

HanmeHoBaHMe ropona

HNata otbopa npob6 " " r.
Appec nyHKTa oTbopa Homep nyHKTa no Syeiika 1 ueiika 2
npo6 cxeme
t E I £ B i

’ ! ’ ’

MUH B A | MuH B A
1 2 3 4 5 6 7 8




CpenHee CpenHsas
3HaYeHne MNJIOTHOCTb Koppo3noHHasa| Tun namepuTesibHOro
Ayelika 3 I...| kKaTomHoro Toka |3TPECCMBHOCTB|  MpuGOPa, 3aBOACKO
CUNbl TOKa ~&°F ; 2 rpyHTa HoMep, AaTa NoBepKu
, A £, A/M
i By | g
MUH| ” |
B|A
9 [10[11 12 13 14 15
N3mepeHus nposen

r.

b6.6.2 Pe3ysnbTaTbl onpenesieHNss KOPPO3MOHHOM arpecCMBHOCTU FPYHTOB 3aHOCAT

npoToKo Nno popme b.2.

dopma b.2 NMpoTokon pe3ynbTaToB onpenesieHns KOppPoO3MOHHOM
arpeccMBHOCTU FPYHTOB MO OTHOLUEHUIO K CTaJIn

YnenbHoe YoenbHoe
Anpec Homep | spektpuyeckoe | anekTpudeckoe | cpepmss
MNyHKTa pen
nyukra | VHE S COMpPOTUBNIEHNE | COMPOTUBNEHNE |q710THOCT OueHKa
N3MepeHuni y FPyHTa, rPyHTa, KaTOOHOro| KOPPO3NOHHOM
(cxeme) A
nnn o acc onpenesieHHoe B | onpenesieHHoe B own i [arPECCMBHOCTU
ot6opa Tppy6on- MoNeBbIX nabopaTopHbIX N rpyHTa
np06 RI‘.I[ li?r,n A/M
poBoga | YC/10BUAX , yCNOBUSAX ,
OM M OM M
1 2 3 4 5 6
MpunoxxeHuns

1 MNnaH (cxema) Tpaccol Tpybonposoaa.

2 MNMpoToKonbl nsmepeHun (popma b.1).

[MpunnoxeHune B (cnpaBo4yHoe) OnpeneneHne
BMOKOPPO3NOHHON arpecCcCUBHOCTU FPYHTA

B.1 BMOKOPPO3NOHHYIO arpeCcCUBHOCTb FPyHTa Ha rnybunHe yknagku
MOA3EeMHOIr0o COOpPY>XXeHUA onpenensaoT ceaylmne Ka4eCTBeHHble
MPU3HaKMN:

- OKpacka rpyHTa (cepoBaTble, 3e/1eHOBATbIE N CU3ble TOHA YKa3blBAlOT Ha aHA3pPobHYto
06CTaHOBKY Mpu N36LITOYHOM yBlaXKHEHUM U NpeobnagaHne BOCCTAHOBJIEHHbLIX (hOPM
»Kenesa, aJloMUHNSA, MapraHua);

- Ha/M4me B FpPyHTE BOCCTAHOBJ/IEHHbIX COEANHEHMWI Cepbl, SBNSIOWMUXCA NPOAYKTaMM
XKN3HeOesATeNbHOCTU CyibhaTBOCCTaHaBAMBaOLWMX BakTepu.

B.2 Orlpe,u,eneHl/le HaJIMYNA BOCCTAHOBJIEHHbIX COEANHEHUN cepsbl

y 3
Ha npoby rpyHTa, NpoAyKTOB KOPPO3UM UK OTNOXEHUA 06beMoM 1 cM

C noMoubio



nuneTkn no FOCT 29227 HaHOCAT 2-3 Kannm consgHom Kucnotbl mo TOCT 14261,
pa3baBneHHOn aucTunnmposaHHonm Bogon no [OCT 6709 B cooTHoweHun 1:3

. 3
(NNOTHOCTb UCXoaHOW KNCcNoTbl 1,47 r/cMm™ ).

B.3 ObpaboTKka pe3ysbTaToB onpeneneHunin

Mo xapakTepHOMY 3anaxy BblOeNsLleroca ceposofopona AenatoT BbIBOL O HaNYUK
BOCCTAHOBJIEHHbIX COegWHEeHUn cepbl (rmpgpocynbpuaos, CynbpuUOoB >Kenesa,
HEeKOTOpPbIX OPraHNYeCKNX coeauHEeHUN cepbl).

B.4 OdopMneHune pesynbTaToB onpenesieHnin

Pe3ynbTaTbl onpeaesieHnin 3aHOCAT B MPOTOKOJ1, COAEPXKALLWA creaylolime aHHbIE:

MeCTO npoBeneHmMA onpeﬂ.eneHvu?l;

rnybunHy yKnanku rnof3eMHOro CoOopy>XeHus;

noroaHble yCN0BUS NpK NPOBEAEHUN ONpeneseHunii;

NaTy NMPoBeAeHUs onpeaesneHunii;

BU3YyaJibHble HabntoaeHna (oKpacka rpyHTa);

Hasn4me BOCCTAaHOBJIEHHbLIX COeANHEHNI cepbl,

0603Ha4yeHne HaCToSALEero CTaHOapTa;

- hamumnumio, MHULKaNLI 1La, NPOBOAMBLLErO ONpeaeseHuns.

MpunoxeHue I (cnpaBo4Hoe) OnpegesieHne onacHoro
BANSAHUSA Bny)xaatouwero noCTOAHHOMO TOKa

.1 Obpa3uamu ans onpeneneHmns onacHoro BAMsSHUsS 6y>xaarLlero
MOCTOSAHHOI O TOKa SAIBNAKOTCS Y4aCTKN NOA3EMHbIX COOPY>XXEHUN.

.2 CpencTBa KOHTPOJ1S U BCOMOraTesibHble YCTPOWUCTBA

BosnbTMeTp C BHYTPEHHUM COMPOTUBSEHNEM He MeHee 1 MOM perucTpupyowmn nam
noka3biBaloLwWwmm noboro Tuna.

DNeKTpon CpaBHEHUA MeaHO-CybgaTHbINA.

DNeKTpon B BUAE CTaJIbHOIro CTep)XHsA B cooTBeTCcTBMM C A.1.1 npunoxxeHus A.

.3 NMpoBeneHne namMepeHnn

3.1 W3MepeHUa nMNpoBOAAT B KOHTPOJIbHO-U3MEPUTEsIbHbLIX MYHKTaX, Kosaoauax,
wypdgax nam ¢ NoBepXHOCTU 3eMJIN HA MUHUMAJIbHO BO3MOXXHOM pPacCToOAHUK (B nsaHe)
oT TpybonpoBoga. T[lONOXUTENbHYIO KJEMMY BOJIbTMETpPa MNPUCOEAUHAIT K
COOPY>XEHUIO, OTPULLATEJIbHYIO - K 3JIeKTPOAY CPaBHEHUS.

.3.2 TpoJo/HKNUTENIBHOCTD N PEXUM U3MEPEHUN, a Takxe war Mexay To4ykKamMu
n3MepeHusa no Tpacce yctaHasnmeatoT no HI.



.3.3 lMpn un3MmepeHmnsx B 30HaxX AencTtema 6nyxpaawwux TOKOB, rae amMnamtyna
KonebaHUn un3MepsemMon pasHOCTU noTeHumanos npesbiwaetr 0,5 B, MoryT ObITb
NCMO/Ib30BaHbl CTaljlbHble 31eKTPOAbl BMECTO MeOHO-Cyb(aTHbIX 3/1eKTPOLAOB
CpaBHEHUS, 33 UCKJIIOYEHMEM N3MEPEHUNIN HA COOPYIXKEHUSAX CBA3N.

.3.4 CTtaynoHapHbIN MOTEHUMAN NOA3EMHOIN0 COOPYXEHUA onpenensaT npwu
BbIKJIIOYEHHbIX CpPeAcTBaxX 3JIeKTPOXUMUYECKOM 3allnTbl MyTeM HernpepbiBHOro
N3MepeHUsa U perncTpauum pasHoOCTU MOTEHLUMANOB MeXxay COOpYy)XXeHuemM N MefHo-
CYy/IbpaTHLIM 3/IEKTPOOOM CPpaBHEHWA B Te4YeHue A0CTaTOYHO OJINTESIbHOro BPEMEHN -
BMJOTb [0 BbIABJIEHUA MPaKTUYECKN HEe W3MEHALWEerocad BO BpPeMEHW 3Ha4veHus
noteHumnana (8 npegenax 0,04 B). Kak npaBunsio, 3To OTHOCUTCA K Nepuoy rnepepsisa B
OBVDKEHUN 3NEeKTPUPULMNPOBAHHOIO TpaHCNopTa, Hamnpumep, B ropodax B HOYHOE
BpeMs CyTOK, Korga 6ayXaawwuin TOK OTCYTCTBYeT. 3a CTauWOHapHbLIN MnoTeHuman
COOpPY>XeHUA NMpUHMUMalOT cpefHee 3Ha4YeHue noTeHuuana nNpu pasHOCTU U3MEpPEHHbIX
3Ha4YeHun He bonee 0,04 B.

Ecnn namepuTb CTaLI,VIOHaprII7I noTeHuymasna HEBO3MO>XXHO, €ro 3Ha4eHmne OoTHOCUTEJIbHO
Me,EI,HO-CyJ'IbCpaTHOFO 2N1eKTpoda CpaBHEHNA NMPUHUMAIOT PaBHbIM:

- MmuHyc 0,70 B - gnga ctanuy;
- MmnHyc 0,4 B - ona cenHUa;

- muHyc 0,70 B - ona antoMnHus.
.4 ObpaboTka pe3ysibTaTOB N3MEPEHUI

Pa3HocTb & | B, Mexay M3MepeHHbIM MOTEHLMANIOM COOPYXXEHMS U CTaLMOHaPHbLIM
NOTEHLNANIOM BbIYUCASAIOT NO hopMyne

ALl =0T o

M - oT , (r.1)

raoe Viom Hanbonee oTpuuaTesibHaa WIn Hanbosnee nonoXxuTesibHass MrHOBEHHas

pPa3HOCTb MOTEeHUMasNoB MeXAy COOpPYXEeHMEeM U MefHO-CYy/ib(PaTHbLIM 3/IeKTPOo4OM
CpaBHeHuNd, B;

Ver CTaUMOHAPHbIA NOTEHLMAN COOpy)XeHus, B.

Ecnam  Hambonbwmin pasmax kosniebaHM MoTeHUMana COOPYXEHUs, WN3MepseMoro
OTHOCUTEsIbHO MeAHO-CY/IbpaTHOIro 3JIEKTpoda CpaBHeHUs (abconoTHas pPasHOCTb
NoTeHLUMaNnoB Mexay HanboNblnUM U HAaUMEHbLUIUM 3HaYeHusaMn) He npesbiwaeT 0,04
B, cMelleHMe MoTeHUManNa He XapakKTepusyeT OMacHoro AencTBua O6ay)xaaroLinx
TOKOB.

.5 OcbopMneHne pesysibTaToOB U3MEPEHUN

Pe3synbTaTbl un3MepeHUn (C MOMOLLbLIO MOKa3biBalowero npubopa) MrHOBEHHON
Pa3HOCTM MNOTEHUWasnoB MexXAy MoA3EMHbIM COOPYXEHMEM WU MeOHO-CyNbdaTHbIM
3/IeKTPOAOM CpaBHEHUA B YCNOBUAX BJNSAHUA Onyxpawuwero MnoCTOAHHOMO TOKa
3aHOCAT B NMPOTOKOA no copme I.1.

®dopma .1 MpoToKoN U3MepeHun noTeHumana Tpybonposoga npmu
onpepesieHN ONacHOCTU NOCTOAHHbIX ONy>)XAaloLWKnX TOKOB



HanmeHoBaHMe ropona

Bug noasemHoro co'opymeva N MyHKTa n3MepeHuns
HaTa '

Bpemsa V|3mepeva: Ha4dano , KOHel,
Tun n Homep npubopa

[aTa noBepku r|p|/|6.opa

Pe3ynbTaTbl U3MEPEHWUIA:

VIHTepBaJ'I I/I3MepeHVII7I UI{SH B, ons NHTepBasna
0 cl10 20 ¢[30 cj40 |50 ¢

0 MuH
1 MuH
2 MUH
3 MUH
4 MNH
5 MuH
6 MUH
7 MUH
8 MuH
9 MUH
10 MuH

Pe3ynbTaTbl KaMepanbHOW 00paboTKN n3MepeHun

AT =T, ~ T 5 OueHka onacHoCTK
’ Koppo3umn
npw Ve yanbonee npw Ve panbonee
oTpuUaTeNbHOM MOJIOXKNTENIbHOM
1 2 3
N3mepeHnsa nposen

MpunnoxeHune [ (cnpaBo4yHoe) OnpeneneHne Haan4yuns
61'Iy>K,D,a+OLLI,I/IX TOKOB B 3eMJie

[.1 Cpencrtsa KOHTPONSA M BCMOMOraTesibHble YCTPOUCTBA

BonbTMeTpbl C BHYTPEHHUM CONpPOTUBIeHMEM He MeHee 1 MOM perucTpupytowime nnm
rnoka3sblBatowme ¢ npegenamm mamepenumn: 0,5-0-0,5 B; 1,0-0-1,0 B; 5,0-0-5,0 B nan

apyrmnmm, 6AM3KNMU K YKa3aHHbIM MpeagesiaMm.

[Ba MeaHO-Cy/ibaTHbIX 3JIEKTPOa CPaBHEHUS.

1.2 MNpoBeneHne N3MepeHnn

MenHo-cyNb(aTHbIE 3/IeKTPOAbl pacrnofiaraloT napajafensHo Oyayulen Tpacce
COOpPY>XEHMs, a 3aTeM NeprneHANKYISPHO K 0OCK TPacChl.

Pa3HOCTb MOTEHLMANIOB Ha TpPacce MPOEKTUPYEMOro COOPYXXEHUS U3MEPSIIoT MeXay



ABYMS ToYKaMu 3eMaun vyepes Kaxable 1000 M no ABYM B3aUMHO NeprneHOnKYNSpPHbIM
HanpaBAEeHUAM MPU pa3HOCe N3MepPUTESIbHbIX 31eKTPoAoB Ha 100 M ana obHapyxeHus
61y>KAaloLWnX TOKOB.

Moka3aHua BoJIbTMETpPa CHMMaT 4Yepe3 Kaxable 10 ¢ B TedyeHne 10 MUH B Ka)Kaown
TOYKe.

.3 ObpaboTka pe3ysnbTaToOB N3MEPEHUI

Ecnn mnsmepsiemoe 3HadeHume npesbiwaeT (no abconwoTHoOM BennyduHe) 0,040 B wnwm
Hanbonbwnn pasmax konebaHun namepseMon BeNUYUHbI (Pa3HOCTb HambonblIero u
HauMeHbLllero 3Ha4yeHnn) Bo BpeMeHun npesbiwaeT 0,040 B (B obonx ciy4asax C y4eToMm
pasnn4nsa noTeHUuuasioB Mexay MNpUMeHSAeMbIMU 3NeKTpoLaMn CpaBHEHUs), TO B
OAHHOM MYHKTE N3MEepPEeHUs PErncTpupyoT Hanm4dme 6ay>xaaoLmx TOKOB.

0.4 OgopmMieHne pe3ybTaToOB NU3MEPEHUN

Pe3ynbTaTbl U3MEpPEeHUN 3aHOCAT B MPOTOKOJ1, CoAepXXalnn cneayowme gaHHble:
- MECTO NPOBEAEHMNA U3IMEPEHWNNA;

- CXeMy Tpacchl;

- NOroAHble YCNI0BUA NpU NPoOBEeAEHUN U3MEPEHUNA;

- o603Ha4YeHme HacToALWero CTaHgapTa;

- DaTy NpPoBeAEHNSA N3MEPEHUN,

- N3MEpPEHHbIE 3HAYeHMNS NOTEeHLUWAN0B;

- YKa3aHune Ha Hanumume (oTcyTcTBme) byxaarwmx TOKOB;

- hamunumio, NHUUManNbl n1La, NPOBOAMBLLEr0O N3MEPEHUd.

[MpunnoxeHune E (cnpaBo4Hoe) OnpeneneHne Hann4ung
TOKa B MOA3EMHbIX COOPY>XXEHUAX CBA3U

E.1 CpencTBa KOHTPOIA 1 BCMIOMOraTesibHble YCTPOUCTBA

MunnmeBonbTMETpP C BHYTPEHHUM conpoTmeneHnem 1 MOM Ha 1 B wKanbl U npegenamu
n3mepeHun: 1-0-1 mB n 10-0-10 mB.

3J'IeKTpO,D,bI CTaJibHble NJ1N CBNHLIOBbIE.
E.2 NpoBeneHne namepeHuni

KOHTaKT U3MepuTesibHbIX NMPOBOAHMKOB C 6poHein (06oso4vkoit) kKabena ocylwecTBasoT
NpY NOMOLLM CTasIbHbIX NN CBMHLIOBbIX 3/IEKTPOO0B.

N3MepsaloT nageHne HanpskeHUs Mexay [ABYMS HaXoOawMMUCA Ha HEeKOTOpOM
PacCTOSHUM Apyr oT Apyra Todykamu 6poHu (o6onoykn) kabens.

O HanpaeseHUM ToOKa (NpM WCNONb30BaHUM CTpesioyHoro npubopa) cynaT no
OTKJIOHEHUIO CTPENKN MWUIIMBOJIbTMETPA OT HYyJS LWKanbl, UCXOAS W3 TOro, 4TO
CTpesika MWIIMBOSIbTMETPA OTKJIOHAETCS B CTOPOHY 3aXuMma, umewuwero 6onee



BbICOKWW NOTEHLUManN.

E.3 ObpaboTka pe3ynbTaToOB N3MEPEHUN

Iy
CpegHioo cuny Toka “°F°° | A, mpoTekawwero no kabentwo (obonovyke mn 6HGpoHe),
BbIYMCAIAOT NO hopMysie

ks

fcp.n:nﬁ =
Hos (E.1)

M o
roe ~ P - cpegHee MageHMe HaMpsS>XXeHUs Ha COeAMHEHHbIX Mexnay cobon 6poHe u
obonoyke (Ha rononm cenHLOBON obonoYyke), B;

R - conpoTuBneHne OOHOro MeTpa CBUHLIOBOW O0BOSIOYKM UM COEAUHEHHbIX MeXay
cobon cBuHUOBOMN 060104KKN U BpoHU, OM/M;

fon - paCCToAHMnE MeXy TOYKaMnN M3MeEPEHNA, M.

E.4 MMpwu npoBefeHun CcTpouTeNbHbIX pPaboT, MOHTaxe W peMoHTe My(dT TOK,
npotekawowmnm no obosoyke ©n 6OGpoHe Kabens, wn3MepAT HeNoCpPeacTBEHHbIM
BKJIIOYEHMEeM amnepmMmeTpa B pa3pbiB 0060104KM 1 BpoHW.

E.5 OhopmneHne pesynbTaToB namMepeHnn - no .4 npunnoxeHunsa .

MpunoxeHune X (cnpasoyHoe) OnpenesneHne onacHoro
BANSAHUSA NepeMeHHOro Toka

.1 Obpa3uamn Ong M3MeEpPeHUs ABNAKTCA y4aCTKWM CTajibHbiX TpybompoBoaAoB, Ha
KOTOPbIX 3a(PUKCMPOBAHO HamMpsXeHne NepeMeHHOro Toka Mexay Tpybonposoaom un
3emnen, npessbiwatowee 0,3 B npn OTKAOYEHHON KaTOOHOW CTaHLUN.

.2 CpencTtBa KOHTPOIA U BCNOMOraTesibHble YCTPOMNCTBA

BonbTMeTp MOCTOSAHHOrO U MEPEMEHHOI0 TOKa C BXOAHbIM COMPOTUBJIEHNEM HE MEHee
1 MOm nwboro Tuna.

MunnnamnepmeTp NnepeMeHHOro Toka aboro Tuna Ha 10-50 MA.
KoHaeHcaTop eMKOCTbIO 4 MK®.
DNeKTpoL CpaBHEHUA MeHO-CYIbhaTHbLIN HACbILWEHHbIA NepeHOCHON.

DNeKTpoL BCMoMoraTeslbHbIA M3 CTaJlbHOW NJAACTUHKK pa3mepom 25x25 MM, oaHa
CTOPOHa KOTOPOW U30JIMpoBaHa (Hen3onmMpoBaHHasa CTOpPOHa - paboyas).

Wkypka wnngosanbHasa no NOCT 6456.
TkaHb nobasa Markasa 4ynctasa (Hanpumep, 6a3b).
XK.3 loarotoBKka K U3MepeHusam

K.3.1 Hap TpybonpoBoAOM MAM B MaKCUMaJsibHOM MPUBAMXXEHUN K HEMY B MecCTe
OTCYTCTBMSA OOPOXHOI0 MOKpbITMA genatoT wypd raybuHonm ot 300 go 350 MM m



anametpom ot 180 go 200 mm. U3 B3ATOM CO AHa wypda 4YacTu rpyHTa yganswoT
TBepAble BKAOYeHUS pa3mepom 6onee 3 MM. Ha BbIpOBHEHHOE AHO LWypda HacbinaT
CJION TAKOro rpyHTa, He cogep>kallero TBepable BKJYEHUS, U YMJIOTHAIOT.

Pabo4yto MOBEPXHOCTb BCOMOraTesibHOro asiekTpoaa (B.3) 3aunwaroT wandoBaibHON
wKypkon rno NOCT 6456 3epHUCTOCTbIO 40 N MeHbLUEe N HAaCyX0 NPOTUPAOT TKaHbIO.

3aTeM yKnaabiBalOT Ha AOHO wWypda BCNomoraTenbHbil 3nekTpon (B.3) paboyen
MOBEPXHOCTbIO BHU3 N 3acbiNaloT FPYHTOM Ha BbICOTY 60-80 MM oT gHa wypda. NpyHT
Hag B.D yTpamboBbiBaloT ¢ ycunmem oT 3 go 4 Kr Ha msowaab B.3. Ceepxy
yCTaHaB/IMBAOT NMepeHOCHOW MeOHO-CY/IbpaTHLIN 1EeKTPoL CpaBHeHUA. MNpu Hann4um
aTMOC(epHbIX 0CaflkOB NpefyCMaTpPMBaOT Mepbl MPOTUB MoMNaLaHNs BJaru B rpyHT.

K.3.2 CobupatoT cxeMy U3MepPeHNN, NPUBEOEHHYIO Ha PUCYHKe XK.1, Mpn Pa3oOMKHYTOMN
uenn mexay B.2 n Tpybonposoaom.

Vv
5 ] 6 7
n—|£ 8
4 mA
3
2 :
S
)
180-200 | B 8
a8
1

1-TpybonpoBoa; 2- AaTYUK NoTeHumana; 3 - NnepeHoCHOM MegHO-CybgaTHbIN
3/1eKTPOL4 CpaBHeHUSN; 4 - Wwypd; 5- BONbTMETP; 6 - KOHOEHCAaTop; 7 - BblKJo4YaTesb; &8 -
MuanamMmnepMeTp NepeMeHHOro Toka

PucyHok X.1 - CxeMa nsMmepeHun onacHoro BJANSAHUA NepeMeHHOro Toka Ha
noA3eMHbIN cTanbHOW Tpybonposoa

.4 TNpoBeneHne naMmepeHuni

K.4.1 N3mepeHns BbINMOJHAIOT B Csiegylowen nocnenoBaTesibHOCTU:

- yepe3 10 MWH nocse yCTaHOBKM B.D B rpyHT wu3MepsaldT ero cCTauWoHapHbIN
NOTEHLNaN OTHOCUTENbHO MEAHO-CYIbPaTHOIr0 3/IEKTPOAA CPAaBHEHUS;

- nogkayatoT B.93 K TpybonpoBony, BbigepxuBatoT 10 MUH, Mocse 4ero CHUMalOT
NnokKa3aHunga BOJIbTMETpa 7 MwuasiMaMmnepMeTpa yepes KaXable 10 C.
MpoLo/HKUTENbHOCTb N3MepeHnsa He meHee 10 MUH.



.5 ObpaboTKa pe3ynbTaToOB U3MEPEHUN

XK.5.1 CpegHeapupmMmeTnyeckoe cMelleHMe noTeHunana Al , MB, B.2 3a nepwnop

N3MEpPEHNN BbIYNCASAIOT N0 hopMyie

H
%
AUy, =5 —-F
cp 5 CT ’ ()Kl)
n
ZUJ'
roe i=l - CyMMa MIHOBEHHbIX 3Ha4YeHUW noTeHumana B.2 npu nogknw4eHun B.3 K
Tpybonposony, MB;
Eor CTaunoHapHbIN NoTeHunan B.3, MB;
# - 4YUCNO U3MepeHnn.
2K.5.2 CpeaHtoo NAOTHOCTb NEPEMEHHOI0 TOKa L. , MA/ CM2 , BBIYNCIAOT No hopmyne
-l
6,25 (K.2)

i
roe "~*%f - cpegHeapudMeTMYeCcKOoe 3Ha4YeHWe Cuibl NMepeMeHHOro TOKa 3a BpeMms
n3MepeHun, MA;

2
6,25 nnowanb B.2, cm™ .

X.6 OchopMieHne pe3ybTaToB N3MepPeHUin

Pe3ynbTaTbl U3MEPEHUNI MOTEHLMAJNIOB N PacyeTOB CMELLEHNA MOTEHLMaNa 3aHOCAT B
npoTokon no copme XK.1, a U3IMEPEHUN CUbl TOKA M pacyeTa MJOTHOCTU TOKa - B
npoTokKosa no opme X.2. [laHHble MOryT ObITb Ha ntobom HocuTene (BymMakHOM mnnn
3/IEKTPOHHOM).

dopma X.1 NMpoToKOoN U3MEepeHun CMeLLeHMa noTeHuana Tpybonposona npum
onpepesieHUU onacHoro BJIMSAHUA NepeMeHHOro Toka

HanmeHoBaHue ropoaa

Buag non3eMHOro CoOopy>XeHus n nyHKTa nsMmepeHus

Data " " r.
Bpemsa nsmepeHunsa: Ha4yano , OKOH4YaHue
Tun 1 3aBOACKON HOMep npubopa , JaTa NoBepKu

N3mMepeHHOe 3HavyeHMe CTauMoHAPHOro noTeHuumana BCMOMOraTesIbHOro 3J1eKTpona
(B.2) oTHOCUTENbLHO Me,EI,HO-CyJ'Ib(paTHOFO SNEeKTpOoada CpaBHEHNA

Pe3ynbTaTbl U3MEPEHUNA:




WHTepsan namepeHuill s uB nng MHTepBana

0 c|10 c|20 c|30 ¢
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0 MuH

1 MuH

2 MUH

3 MUH

4 MuH

5 MuH

6 MUH

7 MUH

8 MUH

9 MUH

Pe3ynbTaTbl KaMmepasbHON 06paboTKM namepeHunin

Yucno CyMMa MrHOBEHHbIX CpenHee 3Ha4vyeHune | CpefHee 3HavyeHue
N3MepeHunin 3HAa4YeHu NoTeHumana noTeHumnana cMelleHuns
1 2 3 4

OueHKa onacHOCTM KOppOo3un nog AenCcTBMEM NepeMeHHOro Toka

ornacHo, HeornacHo

N3mepeHna nposen

[MpoBepKy npoBen

ObpaboTKy AaHHbIX NMPoBe

dopma XK.2

MpPOTOKON M3MepeHUN NJIOTHOCTU NepeMeHHOro Toka Npu onpepesneHum
OMacHOro BJIMAHUA NepeMeHHOro Toka

HanmeHoBaHWe ropoaa

Bua noa3eMHOro COOpy>XeHUs U NyHKTa U3MepeHus

HaTa

BpeMFI N3IMeEpPEHNA: Ha4vallo

, KOHeLl,

Tun 1 Homep Npubopa

, JaTa NMNoBepKN

Pe3ynbTaTbl U3MEPEHUNI MITHOBEHHOW CUJ1bl MEPEMEHHOro ToKa:

NHTepBan usmepenni| <. ya L1 MHTEepBasa

0 c|10 c|20 c[30 ¢

40 c

50 c

0 MuH

1 MmuH

2 MUH

3 MUH

4 MUH

5 MuUH

6 MUH

7 MUH

8 MUH

9 MUH




Pe3ynbTaTbl KaMepasibHON 06paboTKN n3MepeHui

CyMMa MIrHOBEHHbIX CpeflHee 3Ha4eHNe CpeflHee 3Ha4eHNe

Ha4YeHUNn Cubl
Yncno 3Ha4e c ; CWUJIbl MEPEMEHHOr0 |MJI0THOCTY NepeMeHHOro
N3MEPEHWUWN| nepeMeHHOro Toka “-~ ' 2
P ' Toka eem , MA Toka *~ , MA/CM
MA
1 2 3 4

OueHKa orMacHOCTWN KOpPpo3un nog AeiCcTBUEM NEPEMEHHOro Toka
| ornacHo, HeonacHo
N3mepeHne nposen MNpoBepKy nposen

O6bpaboTKy pe3ynbTaToB NpoBen

MpunoxeHune N (cnpaBo4yHoe) OnpeneneHne aaresnm
3aLUTHBIX NMOKPbITUN

N.1 MeTon A. OnpepneneHne agre3nm N1eHTOYHbIX MOKPbITUA U NOKPbLITUN
N3 SKCTPYLANPOBAHHOIO NOJINSTUIEHA

MeTon npefHa3HayYeH ON8 U3MEpeHUss aAaresnmn MoKPbITUA Ha HOBbIX Tpybax wu
YJNIO>XKEHHbIX B TPYHT Tpybonposogax. CywHOCTb MeToAa 3aKJIlo4aeTCs B onpenesneHun
Harpy3ku, nNpm KoOTOpowm oTcnamBaeTca nog yraom 90° nonoca MOKPbITUA LLUUPUHON
(10x1)MmMm.

N.1.1 Cpencrtea KOHTPOJIA N BCMOMOraTesibHble YCTPOUCTBA

OnHamomeTp C ueHon aeneHuns He bonee 1,0 H (0,1 Krc) nnm ungposon aare3nmeTp
Tuna AML, 2-20.

NHCTpyMeHTbl 1 npucrnocobneHmns ona npopesaHns n oTciamBaHua oT Tpybbl nosockl
NOJINMEPHOrro NOKPbITUSA (3ybnno, MONOTOK, HOXK N 3a)XKMMHasA ckoba).

LUTaHreHumnpkysab Tnna LWL-2/0-250.

CekyHpgomep COC np-25-2-000 "AraT" 4295B.

JInHenka nameputenbHaa metanannyeckasa no FOCT 427.
TepmomeTp MmeTeoponormndeckum no NOCT 112.

Yrnomep YHO-180° no N'OCT 5378 nubo TpeyrosbHUK C NPAMbIM YIJIOM.

1.1.2 Obpa3ubl 4Na UCNbITaHUN

B kayecTBe 06pas3uoB A4S UCMbITAHUIA UCNONb3YOT 06pa3ubl TPyb C MOKPbLITUEM UK
OTLIYP(OBaHHbIE YHACTKU YJIOXKEHHbIX B TPYHT TpybonpoBoaos.

Yncno obpasuos Tpyb - no HO Ha NOKPbITUE, KONMYECTBO MCMbITYEMbIX Y4aCTKOB Ha
TpybonpoBoae COOTBETCTBYET KOJIMYECTBY LWYPEOB.

N.1.3 NoaroTtoBka K U3MepeHnam

N.1.3.1 Ha kKaxgom wucnbelTyemMoM ydacTke Tpybonposoga unnm Tpybbl pa3MevawT u



npopesatoT A0 MeTasjfla B MOKPbITUM MO OKPYXXHOCTU Tpybbl MO ABE MOAOCHI LUNPUHON
(10£1) MM 1 ANNHON He MeHee 150 MM Ha pacCTOAHUMN He MeHee 5 MM Jgpyr oT apyra
(pncyHok L.1).

20 100 30

Y

LK K KRR KKK xR

S S

JEHOBHAR 30HA
OTCNavBaAHWA

1 - 3alLMTHOE NOKpbITUE; 2 - MeTalZInyeckas noasioxka (Tpyba)
PucyHok WN.1 - Obpaseun Tpybbl 4158 UCNbITaHMUS aAre3nmn NnoKpPbITUS Ha OTC/lanBaHme

1.1.3.2 BbINOJIHAOT KOHTPOJIbHbIE N3MEPEHUS LUNPUHbBI KaXX40W NMoJsioChl B Tpex
TO4YKax.

N.1.3.3 BepxHuUin KOHeL, NONOCkl MOKPbLITUSA OTCNAaMBaOT OT MeTasila Tpybbl C MOMOLLbIO
WHCTpYyMeHTa. OJIMHa OTCNOEHHOW MOJIOChl A0/HKHa BbITb HE MeHee 30 MM.

1.1.3.4 BblpaBHMBAOT TeMNepaTypy TPYObl C MOKPbLITUEM A0 TeMNepaTypbl NU3MepPeHnin
(20£5) °C nogorpeBoM ropesikom Uanm oxsaakKgeHmem Bo40MN.

MpnMmedaHmne - 3aBUCMMOCTb afresvun MNOKPbITUA OT TemnepaTypbl yCTaHaB/NBAKOT B
HI Ha nokpbiTHe.

N.1.4 MNpoBeneHne namMepeHUn

N.1.4.1 Ha cBo6ogHOM KOHLE NOA0Chl, MOArOTOBMEHHON cornacHo WU.1.3.1, 3akpennsawT
3aXKMM U yCTaHaBAMBAOT AMHAMOMETp TakuMM obpa3om, 4ToObl OTC/NOEHHasa MnoJsoca
MOKPbITUSA Haxoauaacb nNog yraom 90° K NMOBEPXHOCTU TPyObl.

h.1.4.2 OTMeyvaloT y4acTku aavmHonm (100£1) MM Ha npope3aHHOW A0 MeTasisia NoJsioce u
Ha KpasX HeHapylweHHOro nokpbiTna. C nomouwbio npucnocobseHna oTcnamBatoT
Yy4aCTOK MOKPbITUSA CO CKOpocCcTbio 10-20 MM/MUH U 4Yepe3 KaxAable (60x5) c
PErncTpupyoT yCcuame oTcianBaHus.

Bu3yasibHO onpenensaioT XapakTep paspyLUeHns:
- aAre3noHHbIN - 0bHa)keHne 0o MeTanna;

- KOFe3MOHHbIN - OTClanBaHue rno nogkrsemBaroLleMy CJ10H0 NJIN MO T'PYHTOBKE;



- CMEeLUaHHbIN - cosMelleHne agresnoHHOro 1 KoOresMoHHOro Xapaktepos pa3prJeH|/||7|.
N.1.5 O6paboTKa pe3ynbTaTOB N3MEPEHUN

N.1.5.1 [Ona Kaxx[oro y4dacTka MosaoCbl anresuto G , H/cm, npmn otcnameBaHuu

BbIYUCASAIOT Mo hopMyne

a-Z
B

1

, (n.1)

roe ¥ - cpegHee ycuave oTcaMBaHus Ha ! -M yyacTke, H, Bbluncisemoe no gopmyne

n
25
F — 1=1
., (1.2)
roe i ycnnue, pukcmpyemoe 4yepes Kaxxgble (60x5) ¢ namepenus, H;

2 - 4YNCJI0 U3MEPEHUIN B XO4€ UCMbITAHUS;

5 - cpepgHeapudMeTMyeckoe 3HaYeHne WupuHbI rnosocsl (1.1.3.2).

o F
3a pe3ynbTaT UCnbITaHUN NPUHNMAIOT cpefHeapudMeTnyeckoe 3Ha4YeHne agresmm —°F
, H/cM, oByX napannesibHbIX U3MEepeHUN, pacxoXaeHne Mexxay KOTOPbIMU He LOJIKHO
npesbiwaTb 10%.

N.1.5.2 Agresuio npm oTCNamBaHUN 018 Ka>XAOWN UCMbITyeMon TPyObl OLLEHMBAIOT Kak

>
YLOBJIETBOPUTENIbHYIO, eCcnu Uep 2 Unp , raoe Unp 3HavyeHne aaresunu, H/cm,
HopMupyemoe no HI.

i
Ecnn Y menee THA , WCMblTaHWA MOBTOPAT Ha YABOEHHOM KOJMYEeCTBE MeCT
TpybonpoBoaa.

Ecnv noOBTOpPHO nMoJsyYaloT Yp  menee “HA , TO TMOKPbITUE OLIEHUBAIOT KakK He
yaoBneTBopsiollee TpeboBaHuaM HI no nokasaTesnio aare3nm npu oTcanBaHum.

N.1.6 Pe3ynbTaTbl NU3MepeHNin 3aHOCAT B NPOTOKOJ no gopme . 1.

dopma U.1

HanMeHOBaHMe OopraHmn3aunm

MpoTokon
onpepesieHUs aaresmm JIEHTOUYHbIX U NOJIMMEPHbIX NOKPbLITUN

TN N KOHCTPYKLUWS 3alLUTHOIO NOKPbLITUSA
OnameTp Tpyb6bl (TpybOnposoaa)




Nata Homep napTumn CpenHee EUTVQ%';.? CpenHee
aME- Tpy6, HOMep Homep ycmnue BaeMOi 3Ha4eHne | XapakTep
DeHYs lwypda Ha M3MepeHus| OTCanBaHns | - " o resuu ep [paspyLuenms
Tpybonposoae F,H(krc) | z oM . H/cm
1
2

Anresuna naptum Tpyb (ydacTka Tpybonposoaa)
COOTBETCTBYET, HE COOTBETCTBYET
TpebyeMoMy 3Ha4YEeHUIO

NOJIXKHOCTb LI, NPOBOAUBLLNX

NINYHas NoANUCH |[pacluncpoBKa Noanucy
n3MepeHuns A P Pp A

N.2 MeTon b. OnpegeneHne aaresmm MacTUYHbIX DUTYMHbIX NOKPbLITUIA

MeTon npefHa3HayeH O/ U3MEpPEeHUs aaresnn MacTUYHbIX OUTYMHbIX MOKPbLITUNA Ha
HOBbIX Tpybax M YNOXXEHHbIX B FPpyHT TpybornpoBoAax MU yCTaHOBJIEHUS COOTBETCTBUS
ee TpeboBaHuam HO. CylwHOCTb MeToa 3aKJ/OYaeTCa B ONpenesieHUn Harpysku, npu

- 2 2
KOTOPOM y4acCTOK MoKpbITug naowanbto 100 MM~ (1 cM™ ) caBuraeTcsa agre3vMeTpom.
N.2.1 CpencTBa KOHTPOJIA M BCIOMOraTesibHble YyCTPONCTBA

AgresnmeTp Tuna YKAT-100.

NHCTpyMeHTbl 1 npucnocobneHns asa npopesaHnsa U CHATUA BUTYMHOrO MOKPbITUA C
MOBEPXHOCTU TPYOHLI.

JInHenka nsmeputenbHada metannndeckas rno NOCT 427.
TepmMmomeTp MeTeoposiorndyeckmum no NOCT 112.

N.2.2 O6bpa3ubl Ana ncnbiTaHUM 1 Nx 4ncnao - no N.1.2.
N.2.3 MoaroTtoBka v NpoBeAeHNE U3IMEPEHNI

1.2.3.1 Ha ka>xgom oTwypcoBaHHOM y4acTKe TpybonpoBoaa nan Ha Tpybe pasmeyatoT
N BPYYHYIO OenalT Hagpe3 A0 MeTasuyla B UCMbITYEMOM MOKPbITUN (PUCYHOK I.2)
pa3MmepoM 10x10 mm.

1

1 - ncnbityemMoe nokpbitue; 2 - obpasew NokpbiTUSA Ans casura; 3 - naowanb 6es
NOKPbITUSA

PucyHok W.2. - Cxema npoBeaeHns Hagpesa aas casura obpasua NoKpbITUS



N.2.3.2 Bokpyr Hagpesa MOJIHOCTbIO CHUMAlOT MokKpbiTUe pa3mMepom 30x35 MM Ans
n3MepeHnsa ycnnma casura C NpMMeHeHneM aaresmmMeTpa.

N.2.3.3 Tllepen wn3MepeHMeM afresnm BblpaBHUBAKT MNOLOrPEBOM [OPENKOW Wn
oxXNlaXKAeHNeM BOOOW TeMnepaTypy Tpybbl € nokpbiTnem o (20£5) °C.

N.2.3.4 YcTaHaBAMBaKT agresMMeTp Ha 3alWWUTHOe MOoKpbITUME TakK, 4Tobbl
nepeaBm>XHas rpaHb HoXa npubopa Haxoamnacb MNPOTMB TOPLIOBOW MJIOCKOCTU
obpa3ua 2, u NpPoBOAAT U3MEpPEHMEe B COOTBETCTBUM C MHCTPYKLMEN NO dKCrlyaTauum
npubopa.

N.2.4 ObpaboTKa pe3ynbTaToOB U3MEPEHUN

n.2.4.1 Apresmio MacTU4HOro OUTYMHOro MOKPbITUA OUEHUBAKT ycuamem casura
2 2

obpasua nokpbiTKa naowagbio 100 MM~ (1 cm™ ).

N.2.4.2 3a pe3synbTaT WU3MEpeHUa aare3nm MacTU4HOro O6UTYMHOro MNOKpPbITUSA
NMPUHUMAIOT cpefHeapupMeTnyeckoe 3Ha4YeHne Tpex N3MepeHnin ¢ NOrpeLlHoOCTbio He

2

bonee 0,01 Mla (0,1 kKrc/cm™ ) B Tpex TOYKaX, OTCTOAWMX APYr OT OpPyra He MeHee
yeM Ha 0,5 m.

N.2.5 Pe3ynbTaTbl U3MEPEHUN 3aHOCAT B NPOTOKOJ Nno opme U.2.

dopmMma UN.2
HavMeHOBaHWe opraHn3aumnm
MpoTokon
onpepesneHnUs aaresmm MacTUYHbIX NOKPbLITUN
TN N KOHCTPYKLUWSA 3aLLMTHOIO MOKPbLITUSA
OnameTp TpybbI (TPYybONpoBOAaA)
Homep napTum Tpyo, Ycunune casura 3HaveHne
MBMﬂéap-l(-'—_‘aHVIﬂ HOM%p "”pypq)a EZ m3||\_|42g:5m obpasua, EIVII‘Ia anresut, EIVII‘Ia
Tpy6onposose (krc/cm™ ) (krc/cm™)
1
2
3

Aanresusa napTtum Tpyb (y4acTka T|5y60np680)1a)

COOTBETCTBYET, HE COOTBETCTBYET
TpebyemMomy 3HaYeHUIO

OOJIDKHOCTb /1y, NpoBOANBLUNX

JINYHas NOANUCH |[paclundgpoBKa NoAnNncK
n3MepeHuns a P ®p A

MpunoxeHue K (cnpaBo4Hoe) OnpenesieHne aaresnn
MOKPbITUA K CTaJIN NMOC/Ie BblAEPXXKWN B BOAE
MeTon npefHa3HayeH A1 NPOBEAEHNSA UCMbITAHUA NO N3MEHEHUIO aAre3nn NOKpPbITUS

K CTasn rnocsie BblAep>XKn B BoaornposoagHom soge B TedeHme 1000 4 n ycTaHOBNEHUS
cooTBeTCTBUA ee TpeboBaHMAM HL.



K.1 CpencTBa KOHTPOJIS U BCIOMOraTe ibHble YCTPONCTBA

HoX.

bymara dgpunbTposanbHas no NOCT 12026.

Ckoba 3a)XKnMHas.

AaresummeTp Tuna AML, 2-20 nnm gpyron c ueHom genenna 1,0 H (0,1 krc).
TepmocTaT Mmapku TC-16A.

EMKOCTb CTanbHafA C BHYTPEHHUM QaHTMKOPPO3MOHHbLIM MOKpPbITUEM (Hanpumep,
y 3
3MasieBbIM) NN U3 Hep)xaBetLen ctanm paboynm obrLemMomM He meHee 5 oM™ .

K.2 lNMpoBegeHne ncnbiTaHUN

K.2.1 [na npoBeneHns ucnbiTaHun oTbupatoT KaTywkn aamHom 150 mm um3 T1pyb C
MOKpPbITUEM.

K.2.2 YcnoBus nposefeHns UCnbiTaHU: BpeMa ucnbitaHuin - 1000 4; TemnepaTtypa -
nntoc (20+2) °C.

K.2.3 Ha Ka)xaon KaTylKe MNOoKpbITMe Hagpe3alT OO0 MeTallsla Mo BCeMy NnepumMeTpy
Tpybbl B BMAE Tpex mosoc wupuHon 20 mMM. Ka)kaylo NoOnoCy MOKPbITUS MOMNepeyHo
Hagpe3alT WM Ha ee KOHUue OoTcNaumBalT Y4aCcTOK [OJIMHOW, [0CTaTOYHOW AOns
3aLenieHns 3aXXKMMHOW CKobbl.

K.2.4 Ha ogHOW noJsioce aAre3nMeTpoM M3MepstoT MPOYHOCTb CBA3UM MOKPLITUA C
MOBEPXHOCTbIO CTasIbHOM TPYObI.

K.2.5 B eMKOCTb 3aiuMBalOT BOAOMNPOBOAHYI BOAOY, KaTywku Tpyb nomewaT B
TepMoCTaT U BblaepxuBatT B TedeHume 1000 4 npu TemnepaTtype (20+£2) °C,
nognep>XxmneBas ypoBeHb BOAbl BbllLe Npope3aHHbIX NoJoC.

3aTeM KaTyLIKN N3BJIEKAOT U3 BOAbl, yAANSAT C NOBEPXHOCTW BAary uabTpoOBasibHOMN
bymMarom n BblAEPXXMBAKOT NPU KOMHATHOM TeMnepaType B TedyeHue 24 4. NamepstoT
MPOYHOCTb CBA3WU MOKPbLITUA C MOBEPXHOCTbIO CTasibHOM Tpybbl Mo npunoxeHuto W
(meTopn A).

K.3 O6bpaboTka n opopmneHmne pesynbTaToB UCNbITaHnn - no N.1.5 n N.1.6.

MpunoxeHue J1 (cnpaBo4Hoe) OnpeneneHne naowanu
OTCJIanBaHUSA 3aLUUTHBLIX NOKPbLITUA NPU KaTOOHOW
nonapusaunm

MeTon npegHa3sHayeH AON9 nNpoBefeHUA TUNOBbIX NCMNbITAHNA Ha yCTOVI‘-IVIBOCTb
I'IOKprTI/IIZ K OTC/1lanBaHUIO MNMpn KaTO4HOW nonasdapmsaunin.

J1.1 Obpa3uamm ansa UCNblTaHU ABNSAIOTCSA NOKPbITUS, HAHECEHHbIE Ha
BHELLHIO NOBEPXHOCTb TPYD (pa3mepamMm He MeHee: AnameTp 76 MM,
onnHa 150 MM) B NPOMBbILLIEHHbIX YC/1I0BUSAX.

J1.2 CpencTtBa KOHTPOJ1S U BCOMOraTesibHble YCTPOUCTBa



BosibTMETp MOCTOAHHOr0 TOKa C BHYTPEHHUM conpoTusBsieHneM He MeHee 10 MOM wun
Anana3oHoMm namepeHun ot 0,01 oo 5,0 B.

DNeKTpOoL CpaBHEHUA CTaHOAPTHLIA MeAHO-Cy/ibaTHbIN UK XJaopcepebpsaHbIn Mo
FOCT 17792.

MpoBofa MOHTa)XKHbIe C nsonauven gns SNEKTPOYCTaHOBOK WUJIN aHaJIOIr U4HbIE NM.
BbikntoyaTenb 3J'IEKTpVIL|eCKI/IVI.

AHOLO aKTMBHbLIA - CTEepPXeHb W3 MarHua 4Yuctotom 99% wmnm aHon WHEPTHbIN -
nnaTnHoBas nposoJsioka no NOCT 10821 nnn rpadnTOBbIN CTEPXKEHD.

NCTOYHMK NOCTOSAHHOIrO TOKa MW BbINPAMUTENb NEPEMEHHOr0 ToKa (419 U3MepeHuin ¢
MOMOLLbIO MHEPTHOIO aHOAA).

PeocTaT (oNns namMmepeHun C NOMOLLbLIO MHEPTHOrO aHoA4a).

Pe3ncTtop c conpotmsneHnem 1 OmM (ons namepeHnn C NOMOLLbLIO MHEPTHOro aHoaa).
Ckanbnensb.

OuctunnnposaHHasa soga no NOCT 6709.

DNEeKTPONNT: PaCTBOP CEPHOKUCIONO HaTpUs, XJIOPUCTOro HATPUS WU YIJIEKUCI0oro
HaTpus B OUCTUNANMPOBaHHOM BoAe 3%-Hbl (OAHOMPOLEHTHbLIAN PacTBOP MO Ka)XaoMy
KOMMOHEHTY).

ToKOHenpoBoOAWMNA BOOAOCTONKUA repMeTUK, HanpuMmep un3onaunoHHas 6buTymHas
MacTuKa.

J1.3 NMoaroTtoBKa K U3aMepeHnsm

J1.3.1 B ueHTpe obpasua B 3alMTHOM MOKPbITUN CBEPAAT LNANHOPUYECKOe OTBEpCTME
AvaMeTpoM B Tpu pa3a Oonblue TOJIWMHbI NMOKPbLITUA, HO HEe MeHee 6 MM. MeTann
Tpybbl He pos/mkeH ObITb nepdopupoBaH. [OBEPXHOCTb MeTasila B OTBEpCTUMU
ob6e3XXnpmBatoT CANPTOM.

Topubl Tpybbl (pucyHKN J1.1 n J1.2) repMeTn3npyoT TOKOHENPOBOAAWMNM FrepMeTUKOM
Tak, 4Tobbl 3NEKTPOSINT HE MPOHMKANA K BHYTPEHHEN He3awWLeHHON MOBEpPXHOCTU
Tpybbl. [penBapuTesibHO K KOHLY Kaxaow Tpybbl npukpennsaiwT nposon AJs
3N1eKTPUYeCcKoro KoHTakTa ¢ obpa3uom.

4
- X 6

3 -+ -

2_+T

11 =

1 - eMKOCTb; 2 - NCnbiTyembin obpaseu; 3 - aNeKTPONnT; 4 - MarHmeBbln aHog; 5 -
BOJIbTMETP; 6 - 2/1IeKTPOL CpaBHEeHUS



PI/IcyHOK J1.1 - Cxema nposeaeHnMda NcnblTaHnM4d C NnpuMeHeEHNEM MarHMeEBOro aHoda

5
6
7
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1 - eMKOCTb; 2 - ncnblTyemsin obpaseu; 3 - 3N1eKTPONNT; 4 - UHEPTHbLIN aHoA; 51 8-
BOJIbTMETPbI; 6 - 3TaJIOHHOE COMPOTUBJIEHNE; 7 - peocTaT; 9 - 3/1eKTpo CpaBHEHUS

Pl/lcyHOK J1.2 - Cxema npoBeaeHmMAa NCrblTaHMAa C NpMMeHeHMeEM MHEPTHOINO aHOda

Tpn ncnbityembix obpasua Tpyb 2 nomMewatoT BEPTUKASIbHO, CUMMETPUYHO LEeHTPY, B
MJOCKOOOHHYIO eéMKOCTb I C 3/71eKTPOJINTOM 3. B UeHTpe eMKOCTU pa3MeLlatoT aHof, 4.

Mnowanb noBepxHOCTM obpa3ua MNOKPbITUA, HaxoOsWencsas B KOHTaKTe C

2
3N1eKTPOJSINTOM, - He MeHee 358 cM™ , paccTosHue Mexay obpa3uamMm U aHOOOM - He
MeHee 38 MM. [lpn 3ToM obpasel NOBpeXOEeHHOW CTOpoHOM obpauwiatloT B CTOPOHY
aHofa.

Ona npoBefeHUs UCMbITaHUN COBMpPAlOT 3/IEKTPUYHECKYHD CXEeMy B COOTBETCTBUM C
pucyHkom J1.1 npun nNpuUMEeHeHWM MarHneBoro aHoga wn J1.2 - npy NpUMEHeHUwU
WHepTHOro aHoAa.

Mpn NpMeHeHMM MarHmeBoOro aHoga: obpasey C NMOMOLLbIO MPOBOLOB COEAUHAKT C
MarHMeBbiIM aHOLOM, KaK MOKa3aHO Ha pucyHke J1.1, u ycTaHaBAMBalOT Ha HeM
noTteHuwan B npepgenax ot MumHyc 1,45 po mmHyc 1,55 B no mepHo-cynbaTHOMY
3NeKTpody CpaBHeHUs 9, 4TOo cooTBeTCcTBYyeT npubamsmTensHo MumHyc 1,4 B no
xnopcepebpsaHoMy 351eKTpoay CpaBHeHUA. MI3aMepeHne yCTaHOBUBLLEroCa noTeHumana
Ha obpa3ue NPoBOAAT C MOMOLLbLIO 3/1eKTpoLa CpaBHEHUSA N BbICOKOOMHOIO BOJIbTMETpPA
MOCTOAHHOIO TOKa 5.

Mpn ncnbiTaHUXU C MHEPTHbLIM aHOOOM COBMpalOT CXeMy B COOTBETCTBUM C PUCYHKOM
J1.2. Obpa3zeu 2 NOAKOYHAT K OTpMUATENIbHOMY MOIOCY UCTOYHUKA TOKa. VIHEpPTHLIN
aHOL4 4 coeguHAT nocaefoBaTes/lbHO C 3TaJIOHHbIM conpoTuBiaeHnem 6 (1 Om),
peocTaToM 7 1 NOJIOXKNTESIbHbIM MOJIIOCOM UCTOYHUKA TOKa. BonbTMeTp 5 noakayanT
rnapasisiesibHO 3TaJIOHHOMY COMPOTUBJ/IEHUIO 6. YNpaBaiAa peocTaToM /7 yCTaHaBAMBaKOT
Mo MokKa3aHusaM BosbTMeTpa 8 noTeHuwman Ha obpasue muHyc (1,5+£0,05) B, 3aTem
BOJIbTMETP 5 OTK/I0YaOT U PUKCUPYIOT BPEMSA Havasla UCMbITAHUN.

J1.4 TlpoBeeHne namMepeHunn

J1.4.1 O6pa3ubl BbiAepP>XMBAOT B paCTBOPE 3NEKTPOINTa Nog AENCTBUEM HAJIOXKEHHOIO



KaTOAHOro Toka B TevyeHume 30 gHen npu TemnepaTtype oT 18 °C po 22 °C wvan npu
noBbILLEeHHOW TeMmnepaType, Hanpumep npu 40 °C, 60 °C. Bbibop MOBbILLEHHOW
TeMnepaTypbl NCMbITaHN onpepenseTcs MaKCMMaJsibHOMN TemnepaTypown
3KCrnayaTaunm noKpbITUS.

NcnbiTaHns npu MNOBbILLEHHON TemnepaType npoBOAAT MNyTeM nNoaorpeBaHus
NCNbITaTE/IbHON A4ENKW Ha 3NEKTPOMJINTKE N nogaep>xaHusa Tpebyemon TemnepaTypbl.
YpOBEHb 3/1EKTPOSIMTA NPU 3TOM KOHTPONIMPYIOT HE pe)xe O4HOro pa3a B CyTKMW.

J1.4.2 Mepuoanyeckn yepes Kaxkable 7 AHeN NPoOBOLAAT 3aMeHy pacTBOpa 3N1eKTPosInTa.
Ona 3Toro nofavy HanpsbkeHus Ha obpasubl NpekpallaloT, 3/1eKTPOoJSIUT BbIJIMBAIOT,
€MKOCTb 1 0bpa3ubl NPOMbIBAOT AUCTUIJIMPOBAHHOMW BOAOW, 3asmBas ee 2-3 pasa u
B30anTbiBasa. 3aTeM 3a/MBAOT CBEXUN 31€KTPOJINT.

J1.4.3 Tlo OKOHYaHWUM UCNbITaHUIA obpasel C NOKPbITUEM OEMOHTUPYIOT, MPOMbIBAOT
BOOOW M BbITUPAOT BeTOWbIO. MNiowanb OTC/NOMBLUErOCS yHaCcTKa MOKPbITUA OroNstoT,
OCTOPOXKHO MoafeBasi N cpe3asi MOKPbITUE CKaJibnenem.

N1.4.4 Ona >XeCTKUX MNOKpbITUA TonwmHon 6onee 1,2 MM [OMyCKaeTCs HarpeBaHue
MOKPbLITUA Bbllle TemMrepaTypbl pasMArdyeHus C nocsedylwmMm MoJIHbIM yaasleHneM
MOKPbITUA C MeTaJssla. 3a rnJiowaib oTC/lanBaHMUA NOKPbLITUA B 3TOM CJlydae NpUHMMatoT
naowanb, OrpaHNYEHHYIO KOHTYPOM M3MEHEHUs LBeTa MeTajila C ceporo Ha 6onee
TEeMHbIN.

J1.5 ObpaboTka pe3ysibTaToOB U3MEPEHUIN

|_|J'IOLLI,a,£I,b OTCJllanmBaHNA nepeBoadaAT Ha KalJlbKy, 3aTeEM BbIHNCNAKOT MeTOoOoOM

B3BeLLUNBaHNA. ﬂ,)‘lﬂ 3TOro NepeHoOCAT KaJlbKy yKaBaHHOVI niaowagn Ha niaoTHYIO 6yMary
o o 2

C M3BECTHOW Maccoum egunHMuUbl naowaan. MNiaowanb oTcaamBaHus & , CM , BblHNCNAIOT

no popmyne

’

roe # - macca bymaruv niowanblo, PaBHOW NMAoWann OTCAauBaHUS, T;

2

"1 - macca 1 cm”® Bymaru (onpenensioT Kak cpegHeapudMeTnYeckoe 3HaYeHne Macc
y 2

10 obpa3uos, Kaxabih naowanbio 1 cM™ , Bblpe3aHHbIX MO AnaroHanu aucta bymarwu),

2
r/ cm

3a 3Ha4YeHuMe niowaan oTcjlanmBaHUs OAaHHOIO MOKPLITUS MPU KAaTOAHOWN nonsipuaunm
NPUHUMAKOT cpefHeapudMeTMyeckoe 3HavYeHue pe3ybTaTOB WU3MEPEeHUN Ha Tpex
obpa3uax NCNbITYEMOro NOKPbLITUS, BBIYNCASEMOE C TOYHOCTbLIO A0 0,5 cMm.

J1.6 OchopmneHne pe3ysibTaToB U3MEPEHNIA

Pe3ynbTaTbl NU3MEpPEeHN 3aHOCAT B NPOTOKO no dopme J1.1

dopma JI.1 T[IpoTOKON onpepesieHUusa naouwanm oTcJlamBaHUA NOKPbLITUA NpU
nonsipusaumm KatogaHbIM TOKOM



KOHCTPYKUMSA U TUN 3aWLUTHBIX NOKPbITUN
®opma obpa3uos
AHOL,

AvnameTp HAHOCUMOro NOBPEXAEHUS B MOKPbLITUN,
MM

Pa3pelueHHaa npeaenbHas njowanb oTC/anBaHUS:

npwv TemnepaTtype °C CM2

2
°C cM

Pe3ynbTaTbl U3MEPEHUN:

HaTta | Homep napTtun, Homep TemnepaTypa| MpogomxuTensHocTs | [10Wanb
ncnbl- y4acToOK V3MepeHus I/ICI'IbI;I'aHI/IFI, BblIEPXKUN B OTCﬂaI/IBzaHVIﬂ,
TaHun| Tpybonposonda C 3NeKTponTe, CYyT M

1 2 3 4 5 6

CpefgHaa niowanb oTClanBaHus

Mnowanb oTCAAaMBAHUA NPU KaTOAHOWN Nnoasipusaunm napTum obpasLos
COOTBETCTBYET, HEe COOTBETCTBYEeT TpebyeMoMy 3HAYEHUIO

HOMXKHOCTb NLL, NPOBOAUBLLNX
n3MepeHmne

NoAnnCh|pacindpoBKa NOANMUCH

HaTa

MpunoxeHne M (cnpaso4Hoe) OnpenesieHune
nepexonHOro 3/1eKTPNUYeCKOro ConpoTnBEHUS
N301ALNOHHOIO MOKPLITUA

MeTon npegHasHadyeH ON9 NpoBefeHUs TUMOBbIX MUCMbITAHUA UAN OUEHKU 3alUNTHOW
CMOCOBHOCTM MOKPLITUA Ha HOBbIX Tpybax, a TakXe Ha YJ/I0OKEHHbIX B TPYHT
TpybonpoBonax (B mectax wypdoBaHns) npm TeMmnepaType cBbiwe 0 °C.

M.1 CpenctBa KOHTPOASA U BCMOMOraTesibHble YCTPONCTBA

TepaommeTp TUNos E6-14, E6-13A no NOCT 22261 ¢ agnana3oHOM U3MepPEeHUn oT 1-104
0o 1-1014 OM nnn merommeTp.

AnekTpoa-baHOa)K M3 OLUMHKOBAHHOIO CTaJibHOro AnucTa ToawmHon 0,5 MM, LLUMPUHON
0,4 M, panHon £ , pasHon ™+ 0,1, roe £ - guameTp Tpy6bI, M.

MonoTteHue n3 xnon4aTobyMa>KHOM TKaHW pa3MEpPOM He MeHee pa3Mepa 3J1eKTpoaa-
6aHpax<a.

HaTpun cepHokucnbin (Naz SO4 ) no FOCT 4166, 3%-HbIn pacTBOP.
HedekTockon nckposon Tuna KpoHa 1p nam apyron ¢ aHaaorn4HbIMm napaMmeTpamMu.

TonwmHomep ntoboro Tmna C MOrpeLHoCTbio n3MepeHunsa: =50 MKM - gna noKpbITUNA
TonwmHom Ao 1,0 mm; £100 MKM - gnsa NokpbITUn TonwmHom 6onee 1,0 mm.



Mposopa coeamHuTenbHble No FOCT 6323 nnm aHaslornyHble.

NCTOYHUK MOCTOSAHHOrO TOKa - cucTeMa anekTpuyeckmnx batapenn no NOCT 2583 wnnum
aHanorun4yHble ¢ obwmm HanpsxeHnem He meHee 30 B.

BonbTMeTp BbICOKOOMHbLIN Tnna 9B-2234 no N'OCT 8711.
MunnmnamnepmeTpsbl no NOCT 8711.

Pe3ncTtop (peocTtaT) noboro Tuna.
M.2 Obpa3ubl 418 UCNbITaHUN

M.2.1 B kadecTBe 06pa3uLoB AN UCMAbITAHWA UCMONb3YIOT 06pasubl, OTpe3aHHble OT
Tpy6bl, NN HENOCPEACTBEHHO TPYObI, YNI0OXKEHHbIE B TPYHT.

M.2.2 Konn4yecTBO nMapaniesibHbiX 06pa3uoB A8 3a4aHHbIX YC/I0BUN UCMBbITAHUN - He
MeHee Tpex.

TonwmMHa W AOWdNeKTpUYeckas CrnJIOWHOCTbL 06pa3uoB AO0/KHbI COOTBETCTBOBATb
TpeboBaHuam HJI Ha ucnbiTyemoe nokpbiTve. Ob6pasubl C AedekTaMn MNOKPbITUA K
NCMbITaHUAM He OOMYyCKalTCS.

M.2.3 Kosim4yecTBO UCMbITYEeMbIX Y4aCTKOB Ha TpybonpoBoae onpenensetr KOAmM4ecTBo
WypgosB.

M.3 lNpoBeneHne UcnbliTaHNI

M.3.1 lNMepexonHoe 3/1eKTpu4eckoe conpoTumeieHne NokKpbITUsa (pUCyHoK M.1) Ha HOBbIX
Tpybax namMepsaoT MeToaoM "MOKPOro KOHTakTa" C NpuMeHeHneM TepaoOMMEeTPOB UIU
MeroMMeTpoB. Ha noBepxHOCTb MNOKpbITUA Tpybbl (Mnn obpasuya, OTpe3aHHOro oT
Tpybbl) MO nepumMeTpy HaknadblBalOT TKaHeBOe MoJioTeHue, CMo4YeHHoe 3%-HbiM
pacTBOPOM  CEPHOKUCJIONO0  HaTpus, 3aTeM  Ha  MoJIOTeHUe  Hak/aAbiBatoT
MeTaJI/In4eCcKnin anekTpoa-baHgak WnMpuHonm He MeHee 0,4 M N NANOTHO CTArMBAlOT ero
bonTaMn AN pPe3nHOBbLIMU JsieHTaMU. OS89 WUCKAKYEHUSA BJINAHUA MOBEPXHOCTHOMN
YyTEYKN TOKa 4Yepe3 3arpsA3HEeHHY WM YBJIAXXHEHHYI MOBEPXHOCTb M30JSALNUOHHOIO
MOKPbITUA [OMNOJHUTENbHO NO 06e CTOPOHbl HaknaAbiBalOT fOBa JKPaAHUPYOLWNX
anekTpoda-baHoaka wWmMpuHom He meHee 0,05 M, Tak 4TOBbI OHN HE KOHTAKTUPOBAIN C
FPYHTOM.

T R ".'*.il'i.f.ﬂé.i‘:i-ri‘.' 'fa-:f:'-‘.'t: T
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1 - cTeHKa Tpybbl; 2 - KOHTaAKT C Tpybon; 3 - aKpaHMpYOLME KOJIbLIEBbIE IEKTPOAbI-
baHOaxun; 4 - konbueBomn anekTpon-baHnax; 5 - TKkaHeBoe nosoTeHue; 6 -
N301ALMOHHOE MOKpPbITME TPYObI; 7 - TEpaOMMETpP UIN MEeroMmeTp C knemmamu 3, J1, 2

PucyHok M.1 - CxeMa namMepeHunsa nepexonHoro aeKTpru4eckoro ConpoTuBIeHns
N30/IALUMOHHOI0 NOKPbITUA Ha Tpybax MeToaoM "MOKPOro KOHTakTa"

Ona namepeHns nNoakaHatoT Kaemmy J1 (MMHMS) TepaoMMeTpa K anekTpoay-baHgaxy



4, knemmy 3 (3eMnf) - K MeTanny Tpybbl I, Knemmy 3 (3KpaH) - K 3KpaHUPYOLLUM
KOJIbLIEBbIM 3/1eKTpoAaM-baHaaKaMm 3.

M.3.2 Mpn mnaMepeHnm nepexonHoro 3J1eKTPUYECKOro COMPOTUBIEHUS MOKPbLITUSA Ha
3KCMAYyaTUPYOLWNXCAS NoA3eMHbIX TpybornpoBoAax B MecTax wWypdoBaHUSA (PUCYHOK
M.2) Ha MOBEPXHOCTb MOKPLITUA TPpybONpoBOAa, OYULLEHHYO OT FPyHTa HE MEHEEe 4eM
Ha 0,8 M Mo ero AaavMHe, NO nNepuMeTpy HaKNaAblBalOT TKaHeBOe MoJIoTeHue,
CMoYeHHoe 3%-HbiM PaCTBOPOM CEPHOKWUCOro HaTpus, Ha MONOTEHUE HaKNaAblBalOT
MeTannnyeckmm sanektTpon-baHoak WMpuHonm He meHee 0,4 M N NJIOTHO CTAMMBAKOT ero
bonTaMn AN pe3nHOBbLIMU NeHTaMu. [ONa WUCKAKYEeHUS BJINSAHUA MMOBEPXHOCTHOMN
YyTEYKN TOKa 4Yepes 3arpA3HEeHHYK WM YBJIAXXHEHHYK MOBEPXHOCTb M30JSLNOHHOIO
MOKPbITUA OONOJIHUTENbHO N0 06€e CTOPOHbI HakAagblBalOT OBa 3KPaAHUPYOLMNX
anekTpoda-baHaaka wWnpuHom He meHee 0,05 M, Tak 4TOBbI OHN HE KOHTAKTUPOBaIN C
FPYHTOM.

ﬂfffff/ﬂf/ﬂ/ﬂ/ff/ﬂﬂfff IJ

1 - KOHTaKT ¢ Tpybon; 2 - akpaHuMpyowme KonbLeBble anekTpoabl-baHgaxu; 3 -
KoJIbLLEBOW 3neKTpoa-baHfax; 4 - TKaHeBoe NoJIoTeHUE; 5 - N301A9LMOHHOE MOKpPbITUE
TpyObl; 6 - cTeHKa Tpybbl; E - NCTOYHMK NOCTOAHHOIO TOKa; R - noTeHunomeTp; V -
BbICOKOOMHbIN BOJIbTMETP; MA - MuaanamnepmeTp

PI/IcyHOK M.2 - Cxema N3MEPEHNA NEPEXOOHOIN0 3NEKTPNUYHECKOIO ConpoTmBiieHUA
N30J1AUMOHHOI0 NOKPbLITUA

MeToO0M "MOKPOro KOHTaKTa" Ha yNlIo)KeHHbIX B FPyHT TpybonpoBoaax (B wypdax)

Pe3nctopom ycTaHaBnumBatloT paboyee HanpsxeHune 30 B M CHMMAOT MNOKasaHUA
amnepMeTpa 1 BoJsibTMeETpa.

[JonycKkaeTcsa M3MepsATb NepexofHOe 3JIeKTpuYeckoe COMpOoTUBJIIEHNE MOKPbITUA Ha
YJNIOXKEHHbIX B FPYHT TpybonpoBogax MeroMMeTpoM, Hanpumep Mapkm M 1101, npwu
3TOM N3MepeHNda NPOBOAAT, KaK YKa3aHO Ha pucyHke M.1.

Ecim HeT HeobXoOMMOCTM noBpeXxhaTb MOoKpbITUE (HanpuMmep, AN WU3MepeHus
agresun), Kaemmy 3 3aMblKalOT HEe Ha OroJIEHHbLIN y4acToK Tpybbl, a Ha CTasibHON
WTbIpb, BOUTLIN B TPYHT pAaoM ¢ TpybonposonoMm.

M.4 ObpaboTKa pe3ynbTaToOB UCMbITaHUN

M.4.1 TlepexofHOe 3NeKTpuyeckoe COnpoTUB/IEHUNE WU3ONALUNOHHOIO MOKPbLITUA Ha

R 2
HOBbIX Tpybax “™Pl  OM:-M~ , BbIMMCASAIOT Mo opmMyne

Roep1 = 815 ’ (M.1)



roe &1 nokazaHus TepaoMmmMmeTpa nnm merommeTpa, Owm;

S naowanb 3n1eKTpoaa-baHaa)ka, UMeLLLEero KOHTAaKT C U30JISLMOHHBLIM MOKPbITUEM,
2
M.

R 2
M.4.2 [NepexofHoe >3MeKTpUYeCcKoe COMpPOTMBJIEHWE MOKPbITUS ~™P2  OM-M~ , Ha

YNIOXXKEHHbIX B FPYHT TpybonpoBoAax BbIYUCASIOT No hopMyie

_ Vg2
T e
mp (M.2)
rﬂeVpr - rnajeHve HanpsxkeHus Mexay TpybonposogoMm wu bBaHgakom (o

rnokKasaHusaMm BoJibTMeTpa), B;

I
WER - CKNa TOKa B uenu, A;

S . njowanb 3nekTpona-baHagaka, MMeLEero KOHTakKT C U30/ISLUNOHHBIM NOKPbITUEM
2
Tpybonposona, M

[MOKpbITME CYUTAKOT BblOEep>XaBLWKMM UCMNbITaHUA, eCNn nepexofHoe 3NeKTpunyeckoe
conpotTmeieHmne CooTBeTCcTByeT YKa3aHHOMY B Tabnuue 7 HacToswWwero CTaHOapTa.

M.5 OcopMmneHune pesynbTaToB UCMbITAHUN

M.5.1 Pe3ynbTaTbl MUCMbITaHUA ONA HOBbIX Tpyb odopmMnsawT B BuAe MpPOTOKONa, B
KOTOPOM YKa3blBaloOT:

HanMeHOBaHWMe npegnpuatTmna-n3rotoBnUTeNAa N ero aapec,

HoMep NMapTumn Tpyb C MOKpbITHEM;

NaTy N3roToBJsIeHUA TPyb C MOKpPbITMEM;

pe3ynbTaTbl oOnMpefeneHns cpenHero 3Ha4YeHUs NepexonHOro 3eKTPMUYECKOro
COMPOTUBJIEHNS MOKPbITUS;

- DOJIXKHOCTb, (haMunnauto, NOANUCH nua, NPOBOAMBLUENO0 UCMbITAHUS;
- DaTy UCNbITaHUN.

M.5.2 Pe3ynbTaTbl W3MEpPeHUN NepexonHOro 3JIeKTPUYEeCKOro COornpoTUBIEHNS
MOKPbITUA Ha YNOXXEHHbIX B FPYHT TpybonpoBoadax 3aHOCAT B NPOTOKOA nNo popme M.1.

dopma M.1

HanMeHOBaHME OpPraHn3aunmn

NMpoTokon
onpenesieHUsa NepexonHoro 3J1IeKTpM4YecKoro ConpoTuUBJIeHUA NOKPbITUNA
MeTOoAO0M "MOKPOro KOHTakTa" Ha y/I0)KeHHbIX B FPYHT TpybonpoBoaax

HavmeHoBaHne TpybonpoBoaa, ero NpoTAXKEeHHOCTb
YyacTok TpybonpoBona (Homep wypga)
TN U KOHCTPYKLMS 3alLMTHOIO MOKPbITUS




3Ha4veHune
NapneHne Cuna MNnowanb nepexonHOro
Hanps>KeHus |Toka B 3NeKTpoa- 3NEKTPUYECKOrO
NatalfoMep | AnameTpl(no nokasaHuam| uenu BaHpaxa, CONpOTUBAEHMS
wypaTpyObl, M| gonbTMeTpa) | /.., [KOHTAKTVPYOLLEro R
ER mEp2
rr L 2 | nokpbITUA )
mwEp B A c Tpybon ~2 , m 5
OmMm'm

MepexonHoe 3/1IeKTpUYECKoe ConpoTMBeHe NMoKpbiTUsS Tpybonposoaa

COOTBETCTBYET, HE COOTBETCTBYET
TpebyemMoMy 3HaYeHUIo

OOJI>KHOCTb /1Y, NpoBOONBLUNX JNINYHaAxA

acCllun OBKa noarnnmcu
n3MepeHmA noaonncb P ®p A

MpunnoxeHune H (cnpaBo4yHoe) OnpeneneHumne
COMpPOTUBNIEHNA BOABIMBAHNIO

MeTon npegHa3sHaydeH AONd NpoBeLeHUs WUCMNbITaHUA MNOJIMMEPHbIX MaTepuasioB W
I'IOKprTI/IIh Ha WX OCHOBE T10 T[l0OKa3aTeJsllo cornpotTmeieHna BAOaBJIMBaHUIO W
YCTaHOBJIEHNA COOTBETCTBUA NX TpeﬁoBaHVlﬂM HaCTosLllero CtaHgapTa.

CylWHOCTb MeToda 3aKJl4YaeTcss B OnpeneseHUn COoMnpoTUBIIEHMS MPECcCOBAHHOMO
2
MaTepuana UM NoKpbITUA BAABIMBaAHMIO (MeHeTpauumn) npu Harpyske 10 H/MM

H.1 O6pa3ubl 4Ns NCNbITaHUN

Obpa3uamm gna NUCnblTaHUW ABAAIOTCA NAACTUHbBI NpeccoBaHHOro Mmatepuana no NOCT
16336 pasmepoMm 150x150 MM, TOAWMHON He MeHee 2 MM uUanm obpa3ubl MOKPbLITUSA
(cBupoeTtenun) no HO Ha 3TW NMOKPbLITUSA C FNaAKOW POBHOW MOBEPXHOCTbIO 6e3 B3ayTun,
CKOJIOB, TPELUNH, PaKOBUH N OPYrnx AedeKToB.

H.2 CpenctBa KOHTPOJIA 1M BCNOMOraTesibHble YCTPONCTBA

TonwmnHomep n3onaumm

nekTpowkadg cywmnbHbln nabopatopHbin Tuna CHOM 3, 5.3, 5.3, 5/3M nnun apyron
AHANOrM4YHbIM C TOYHOCTbLIO peryanposaHusa TemnepaTypbl *£2 °C (MM BOAHbLIN
TepMocTaT C TEPMOPErysIATOPOM).

TepmomeTp MmeTeoponormndeckum no NOCT 112.

CTep)xeHb MeTannmyecknin gnametpom (1,8+0,1) mm obuwen macconm (250+£20) r.
dononHuTenbHbIN rpy3 maccon (2250x50) r.

NHavkaTop Yacosoro Tuna NY410M/[ no HA ¢ ueHown aeneHusa 0,01.

Hacbl MexaHn4yeckue.

MeTannnyeckasa nognoXxka pa3Mmepom 150x150 MM (pa3Mepbl XECTKO He
HOpPMUMPYIOTCS) nnm obpa3sel NOKPbLITUSA Ha CTaJIbHOM NOANOXKKE.

JlInHenka n3meputenbHaa meTannmdeckasa no NOCT 427.



H.3 MoarotoBka K UCMbITAaHUIO

H.3.1 O6pa3ubl UCNbLITLIBAOT He paHee 4eM 4Yepe3 16 4 nocne npeccoBaHUsa WU
HaHeCeHUs NOKPbITUS.

H.3.2 YcTaHaB/MBaOT nepeknaw4yaTenb 3/1eKTpowKadpa B nono>xeHume,
cooTBeTCTBYOWeEe TemnepaType ncnoltaHnga 20 °C unam 40 °C.

H.3.3 YcTaHaBnmBatoT obpa3el Ha MeTa/IMYeCcKyto MOOJIOKKY U BblAEPXKMBAKT Mpu
TemnepaType (20x2) °C nnm (40x2) °C B Te4yeHUe He MeHee 60 MUH.

H.4 NMpoBegeHmne ncnblTaHUM

H.4.1 Ha ucnbiTyeMbinn obpaseL, yCTaHaBIMBAIOT CTEPXXEHb U Yepe3 5 ¢ Ha nHamkaTope
yCTaHaB/IMBAIOT HY/1IeBOE 3Ha4vYeHme, nocne Yyero nobasnsaoT rpys maccom 2250 r.

H.4.2 Yepe3s 24 4 CHMMAIOT CO WKasbl MHAMKATOPa NokasaHua rnybuHbl BoaBanBaHus C
To4HOCTbiO A0 0,01 mMMm.

H.4.3 UcnbiTaHnsa BbINOAHSAKOT B Tpex Todykax obpa3ua, pacCTOSHNE MexXAy KOTOpPbIMU
He MmeHee 30 MM.

H.5 ObpaboTKa pe3y/ibTaTOB UCMbITAHWUN

F
H.5.1 3Ha4eHue cCoMnMpoTUBAEHUA BAABAMBaAHUIO “°F |, MM, AN Kaxgoro obpasua
BbIYMCAAOT Mo popmyne

Risl (H.1)

roe & - 3Ha4eHme CconpoTmnBneHMA saaBJiMBaHUIO OJiA Y. TOYKN, MM;

# - KOJIN4YeCTBO NUCMNbITAHHbIX TOYEK.
H.5.2 ConpoTuBneHne BAaBMBaHNIO OLEHMBAIOT KaK yO0B/IeTBOPUTEsIbHOE, ecan

fop S fw (H.2)

F,El,ePH - HOpMuUpyemoe 3HadeHune conpoTmeieHnd BOaBJIMBAHWMIO MO HaCToOALLEMY

CTaHOapTy.

E.o»E
H.5.3 Ecnm “°F " “¥ | ycnbiTaHUA MNPOBOAAT Ha YOBOEHHOM KosnyecTBe o6pasLos.
Pe3ynbTaTbl MOBTOPHbLIX UCMbLITAHUA CHUTAOT OKOHYATEIbHbIMU.

H.6 OchopMneHne pesynbTaToB UCMbITaHUN

Pe3ynbTaTbl UCNbITaHN 0hOPMAAIOT NPOTOKO/IOM, B KOTOPOM YKa3bIBalOT:
- MapKy MaTepuasna u HoMep NapTuu;
- CONPOTUB/IEHNE BAABAMBAHNIO, MM;

- hamunmio, NMA, 0THECTBO, NOAMUCL U AOJIXXKHOCTbL /UL, MPOBOAUBLUNX UCMbITaHUS;



- 0aTy npoeegeHnAa NCrnblTaHUA.

MpunoxxeHwue [ (cnpaso4Hoe) MNMoKpbITUA A4 3alNTbl OT

Hapy>XHOW Koppo3umn TpybonpoBOAOB TEMJIOBLIX CETEN U
YyCJI0BUSA UX NPOKJIaaKn

MN.1 XapakKTepuUCTUKN MOKPLITUN U YCJIOBUSA NX HAHECeHUs npuBedeHsl B Tabanue M.1.

Tabnunua M.1



Makcu-

MaJibHO
YcnoBus KOHCTpyKUMA TonwmHa Cnocob Buna nonyctnmas
HaHeceHUsA| (CTPYKTypa) 3alWNTHOrO | MOKPbLITUSA, | MNPOKIaLKN Tensoun- | Temnepa-
NOKPbITUSA MOKPbLITUA MM TensonposoAal 30aaumnu Typa
TensoHo-
cutens, °C
0,5 - nans
CunnukaTHo-aManeBoe TPy
(ABa Cnosi 3Mann Mapku ﬁga;/ISe;pI\(::: Mon3emMHbi B|Bce Buabl
ba3oBblie 155T nnm MapkL MK-S'BKJ'I}O‘L; KaHanax nlTennoson 300
OTNIaBACHHON "pv 0,6 - pnslbeckaHanbHbINM30AALUN
TeMnepaType CBblLLe
800 °C) TPYO
AnamMmeTpom
CB. 159 MM
AntoMoOKepamMmnyeckoe Bce Buabl
(oouH cnom noKpbITUSA TEenJ0BON
rniaa3MeHHoro ns3onsauunu,
HaHeceHMa U3 cMecn| He meHee To xe PH BogHou 300
MOPOLLKOBOIro aJlloMUHNA 0,25 BbITAXKN
Mapku T1A-4 (85%) wn KOTOpoWn
NNbMEHNTOBOIr0 oT 2,5 po
KoHUeHTpaTa (15%) 10,5
o B
MeTanm3aumnoHHoro N3ONSLIAM,
ANMOMUHUS C NPOMUTKOM| |\ ) oH BOHON
KpeMHUNopraHn4eckumMmu 0 25 BbITSHKKM 150
Kpackamu (aBa cnos ! KOTOPOIA
aJIIOMUHUA, OAOUNH CJION oT 45 o
KpacKn) 9.5
OpraHocumnnkaTHoe ) Bce Buab
MapKu 0OC-51-03 (c| He meHee |Moa3eMHbIN B _
v TenJsioBow 180
TepmoobpaboTkon npu 0,25 KaHanax M30AALIN
200 °QC)
raHOCUJINKATH - B BMAObI
TpaccoBble Sgpimoc OC-aSl-gg C He menee |MoasemHbIn B Tgﬁnosoﬂm 150
" 0,45 KaHanax
oTBepanTenem n3onaumnm
3HOKCMHHO? (Tpu cnos He meHee EgenBeBci%bml
3MOKCUOHOWN 3Manu 01 To xe TeMOBO 150
Mapkun Il-969)* !
n3onaumnm
KpeMHumnopraHunyeckoe
(Tpw ) cnos He meHee " To e 150
KpeMHUmnopraHm4eckom 0,25

Kpacku)*

* TIpUMEHSIT NMPU PEMOHTE TENJOMNPOBOAOB, @ TakKXe ANA MU30NAUUN CTbIKOB N MeCT
npucoegunHeHunn.




MpunnoxeHune P (cnpaBo4yHoe) N3mMepeHune
MONAPU3ALMOHHBLIX MOTEHUMAN0B Npun
/IeKTPOXNMUNYECKON 3aLlumnTe

P.1 MeToa naMepeHnin NOASPU3aLMoHHbIX NOTEHLMAN0B Ha NOA3EMHbIX
CTaNbHbIX TpybonpoBoaax

P.1.1 MonapusauuoHHble noTeHuuasbl £ Ha noA3eMHbIX CTajibHbIX TpybonpoBogax
N3MEpPSIT C MOMOLWbI AaTYMKOB MOTEHUMANa Ha cneunasbHo 060pyAOBaHHbIX
CTauMOHAPHbIX KOHTPOJIbHO-N3MEePUTENbHbIX MYHKTaX ABYMA MeTOoL4aMWU:

meTon 1 - Mpu NOMOWMW CTAaLMOHAPHOro MeaHO-Cy/Nb(paTHOro 31eKTpoda CPaBHEHUsN
OJINTEsNIbHOr0 AEeNCTBUA N AaT4YMKa Noaspmn3aLMOHHOro noTeHunana (pnucyHok P.1);

MeTon 2 - Npu NOMOLWM AdaTyMkKa MOJASAPU3aUMOHHOIo noTeHuunasa U nepeHoCHOro
MeLHO-CYy/IbpaTHOro 321IeKTpoaa CpaBHEHUS.

5

B

1- TpybonpoBon; 2- KOHTPOJIbHbIE MPOBOAHUNKN; 3 - NPMOOP CO BCTPOEHHbLIM
rnpepbiBaTeNeM TOKa nonapusaumm gatymka c kaemmamm: C - ona nogkaovyeHmns
coopyxeHus (Tpybonposoaa), .9 - anekTpoda cpaBHeHus, B.3 - naT4ymnka
rnoTeHunana; 4 - CtTauMoHapPHbIA MegHO-CYyJ/ibaTHbIN 3/IEKTPOA CPAaBHEHMUSNA; 5 - OaTUYUK
noTeHumnana

PI/IcyHOK P.1 - Cxema n3MepeHna Nnonapmn3auMoHHONro noTeHummana Ha CTaulMOHapPHbIX
KOHTPOJIbHO-N3MePUNTEJIbHbIX MYHKTaX

P.1.2 Obpa3uamum gnsg nsMepeHnn aBASTCA y4acTKM TpybonpoBOAOB, PACMO/IOXKEHHbIe
B 30HE AENCTBUA CPEACTB JIEKTPOXUMUNYECKON 3aLNThI.

P.1.3 CpencTtBa KOHTPOJ1A U BCNOMOraTe/ibHble YCTPOMUCTBA

Mpurbopbl ANs U3MepeHuit noTeHumana noboro TMna Co BCTPOEHHbIM MpepbiBaTeNEM
TOKa nonapusaumm aaTyumka.

ANeKTpon CpaBHEHUA MeOHO-CYJibPaTHbIN OAJINTENbLHOr0 AENCTBUSA CTauMOHaPHbIN C
JAaTYNKOM MOTeHumana.

INeKTpona CpaBHEHUSA NepeHOCHON MeagHO-CyJib(aTHbIN.



Tpyba acbouemeHTHasa gmameTtpom oT 100 go 120 MM And yCTaHOBKM MEPEHOCHOro
MeLHO-CYy/IbpaTHOro 321eKTpoaa CpaBHEHUS.

HdaT4yuk noTeHuMana B BUAe CTajlbHOM NAACTUHbI pa3MepoM 25x25 MM, N301MpoBaHHON
C OOHOW CTOPOHbI MacTUKoOW. [aTyukK KpenaT Ha Kopryce CTauMoHapHOro MefHo-
CyNbaTHOro aNleKTpoaa cpaBHeHUs (pucyHok P.1) nnm Ha acbouemeHTHOM Tpybe.

Ob6opynoBaHMe CTaLMOHAPHbBIX KOHTPOJIbHO-U3MEPUTESIbHbBIX MYHKTOB:

- ON9 npoBefeHuss usMepeHun no Metoay 1 cTauuMoHapHbIA MeLHO-CyJsibaTHbIN
3/IeKTPO ~ CpaBHeHUs  OANTeNIbHOro  AencTBuMs C  JaTyMKOM  roTeHumana
yCTaHaBAMBAIOT TakK, 4Tobbl AHO KOprnyca MeaHO-Cy/ibaTHOro 3/IeKTpoAa CpaBHEHUS U
AaTUYNK HaxoauINCb Ha YPOBHE HMXHen obpa3ytowen Tpybonposoada M Ha PaCCTOAHUN
100 MM oT ero 60koBOoM MOBEPXHOCTU. [1NOCKOCTb [AaTyMka pacnonaratT
nepneHauKynapHo K ocu Tpybonposoaa. Ecnm TpybonpoBon nMpOJIOXKEH BbllLe YPOBHSA
npoMep3aHusa rpyHTa, TO MeAHO-CyJib)aTHbIA 3N1eKTpoL CPaBHEHUS yCTaHaBAMBAIOT
TakK, 4Tobbl OHO ero Kopnyca HaxoAwnocb Ha paccTtosHum oT 100 mo 150 MM Humxe
MaKCuMasibHOW rnybuHbl npomMep3aHus rpyHTa. [MpoBOAHUKM OT TpyObl, MenOHo-
Cy/ib(haTHOro 3/1eKTpofa CpaBHEHUA N JaTuyMKa NMOACOEAUHAIT K KneMmaM (BbiBOAAM
NMPOBOAHWKOB), KakK YKa3aHO Ha pucyHke P.1.

Mpn wncnonb3oBaHMM Npubopa CO BCTPOEHHbLIM MpepbIBaTENEM TOKa MNonspulaunm
haTyMKa MNpPOBOAHUKN TMPUCOEAMHAIOT B COOTBETCTBUMM C  WUHCTPYKUMEM no
aKcnayaTaumm npmnbopa;

- 0N NpoBeAEeHUs U3MepeHunm no metoay 2 acbouemMeHTHy Tpyby C 3aKpenaeHHbIM
Ha Hen [OaTYMKOM YCTaHaBAMBAKOT TakK, 4TOObl HMXXHUA KOHel Tpybbl M [aTyuK
HaxXo4AMNNCb Ha YPOBHE HUXHeWn obpasytowen Tpybonposoga Ha paccTtosaHum 100 mm
OT ero 60KoBOM MOBEPXHOCTU. MNOCKOCTb AaT4MKa pacnosaratoT NeprneHanKyasapHoO K
ocn TpybonpoBoda. MpoBOAHMKN OT Tpybbl M AaTyMKa NOACOEAMHSAIT K KJeMMaM
(BbIBOO@M NPOBOAHMNKOB).

P.1.4 NoAroTtoBKa K U3MepeHnsam
P.1.4.1 MeTon 1

Moakn4yatloT NMPOBOAHUKKM OT TpPybObl, MeAHO-CyNnb(aTHOrO 3/eKTpoAa CPaBHEHUA U
AaT4yuKa noTeHumana K usmMeputesbHoMy npmbopy B COOTBETCTBUN C UHCTPYKLMEN MO
aKcnayaTaumm npmnbopa.

Ecnu pgaT4uK Obls1 NOCTOSAHHO 3aMKHYT Ha Tpyby nepemMbiYKoW, TO nocie NoaKAtYeHnn
ee CHUMaloT.

P.1.4.2 MeTop 2

YcTaHaBAMBaAOT MEPEHOCHON MefHO-Cy/ibaTHbIN 3/1eKTPOA CPaBHEHMSA Ha WTaHre B
acbouemeHTHOM Tpybe N NoaKAYaloT NPOBOAHUK OT MEOHO-CYy/b(aTHOro 31eKTpoaa
CpaBHEHNS K COOTBETCTBYIOLWEN KJIEMME B KOHTPOJIbHO-U3MEPUTENBHOM MYHKTE WU
Ha npunbope.

P.1.5 NpoBeneHne namepeHUn

Ecnn nepembidyka B KOHTPOJIbHO-U3MEPUTENLHOM MYHKTe Oblsla yCTaHOBJIEHA, TO nMocae
ee ygaJneHusa u nogcoeanHeHUs NPoOBOAHUKOB K Npubopy 4Hepes 1-2 MUH M3MepSIoT
nonsspu3aunoHHbIA NoTeHunan ¢ uHTepBasoMm oT 20 go 30 C¢ B COOTBETCTBUU C
WHCTPYKUMEN MO 3KCiayaTauum wucnonb3dyemoro npubopa. Yucno un3sMmepeHun
COCTaBNIAET HEe MeHee Tpex Npu OTCYTCTBUM Bay>XOalwWwmx TOKOB 1 He MeHee 10 - npu



nX HaJIndnn.

Ecnn nepeMblikKn B KOHTPOJIbHO-U3MEPUTEJSIbHOM TMYHKTE HE 6bino, TO YKa3aHHbIE
n3ImMepeHma nonapmn3auymMoHHOro notTeHummajaa Ha4MHaltOT HE MeHee 4eM Hepes3 10 MuH.

PerncTpuvpytoT 3HayYeHUs MoNsApM3aLMOHHOro noTeHumana £ g BombTax npu

HECKOJIbKNX OJINTENbHOCTAX pa3pbiBa Lenu nonspmiaumnm gatymka By (B 3aBUCUMOCTW
oT Tuna npubopa).

P.1.6 O6bpaboTka pe3ynbTaTOB N3MEPEHUI

P.1.6.1 Pe3ynbTaTbl M3MepeHUss 3aHocAT B Tabmauyy P.1  un  BblMUCASAOT

E
cpegHeapndMeTnyeckoe 3HavYeHue nongpumsauMoHHOro noTeHuuana ~F , B, on4
Ka)kOown 3agep>XkKu no popmyne

e
B, =5
P
no, (P.1)
roe i N3MepeHHoe 3Ha4YeHne NoNAPU3aLMoHHOro noTeHuana, B;

% - 4YNCNO U3MEPEHUN.

Tabnuua P.1

Homep nsmepennsi & g npp ¢ | mkc
Aoy | By | fen | Aty

B|WIN|F

1

Cp

3a pe3ynbTaT W3MepeHus MNoNsSAPU3aLMOHHOIo MoTeHunana npuHuUMatoT Haubonee

o .

oTpuuaTesibHOe U3 BbIYUCJIEHHbLIX CpegHeapnPMeTU4YeCcKnX 3Ha4YeHUN
P.1.7 Pe3ynbTaTbl U3MEePEHNIN 3aHOCAT B NPOTOKO no copme P.1.

®dopma P.1 NMpoToKO/N U3aMepeHUn NoJIAPM3aLMOHHbIX NOTEHLUMANOB NOA3EMHbIX
COOPY>XEHUMN Npu KOHTpone 3P(PeKTUBHOCTU IJIEKTPOXUMUYECKOMN 3aLLUTDbI

HanmeHoBaHue ropona
Buag noo3eMHOro coopy>XeHus n nyHKTa nsMmepeHus

HData" " r.
Bpemsa nsmepeHun: Havano , OKOH4YaHue

Tun n 3aBoackon HoMmep npubopa |, 4aTa NOBEPKMU
Mpenen nsmepeHumn




Homep NyHKTa Ampec CpenHee 3Ha4veHue MVIHVIMaJ]bHoe (no
n3MepeHnsa No nnaHy NYHKTa 3alMTHOro abconoTHOM BENNYNHE)
(cxeme) 3MEpeHUs MNoNApnU3aLMOHHOro 3HaYeHne 3aWNTHOro
Tpybonposoaa noTeHunana, B noTteHunana, B
1 2 3 4

M3mebeHme ﬁposen O6pa60TKy pe3yana+os npoBe
MNpoBepKy nposen

P.2 MeTopf nsMmepeHns nonsapusaunoHHbIX MOTeHLanoB 060/104KN
6poHMpPOBaHHbIX Kabenen CBA3M (He MMeLLKX Nepernankm Mmexagy
ob6ono4kon n 6poHen)

P.2.1 O6bpa3uamun ona namMepeHusa ABAATCA y4acTKn BpoHMpoOBaHHLIX Kabenen cBA3n
(He mMelowmMx nepenankn Mexay o6os04kon KU BpoHen), PacnoNOXKEHHbLIX B 30HEe
OEeNCTBUA dNEKTPOXUMNYECKOW 3aLLMNThI.

P.2.2 CpeacTBa KOHTPOJS U BCNOMOraTesibHble YCTPONCTBA

BonbTMeTp ntoboro Tmna ¢ BHyTPEHHMM COMNPOTUBJIEHNEM HEe MeHee 1 MOMm.
DNeKTpoL CpaBHEHUA MeHO-CYJiIbgIaTHbIN.

P.2.3 NpoBeneHue nsMmepeHui

P.2.3.1 Pa3HOCTb NoTeHUnanoB Mexay obonoykon kabena n semnen n mexay 6poHen
Kabensa n 3emnen namMepsaT Npu BKIKOYEHHON I1EKTPOXUMMNYECKON 3aLlnTe.

P.2.3.2 CTaumoHapHbIn MnoTeHuman OpoHM Un3MepsalT nepen  BKJAKYEHUEM
3/IEKTPOXNMUYECKON 3aLLNTHI.

P.2.3.3 Mpun 3awmTe OT KOPPO3UK, Bbi3biIBaEMON OAyXOaKOWMMKM TOKaMWU, Pa3HOCTb
noTteHumanos Mexay obonoykonm kabena mn 3emnen mn bGpoHenm kKabens m 3emnen
N3MePSAT CUHXPOHHO.

P.2.4 ObpaboTKa pe3ysibTaTOB U3MEPEHUN

U.:.ﬁ

MonApn3aunoHHbLIN MOTEeHUWaN MeTanandeckomn obonodkn Kabens , B, Bbl4MCNAOT

rno popmyne

Uss = Uipmes ~ Umr.{.ﬁp + UCT.EP
: (P.2)

roge UHSH-':'E - U3MepeHHad Pa3HOCTb NOTEHLUMNA0B MeXxxay obonoyvykonm Kabensa n 3emnen,

B;

o - .
EMOP - 3MepeHHas pa3HOCTb MOTeHLWanoB Mexay bpoHeln kabens n 3emnen, B;

[t .
°T8P - CTaUWMOHAPHbLIN NoTeHunan 6poHu, B.

Mony4yeHHoe 3Ha4veHune Yo MCMOJMb3YIOT NPU YCTAHOBJIEHUM pexuma paboTbl cpeacTs

3)'IeKTpOXI/IMI/I'-IeCKOIZ 3alNThl.



P.2.5 OpopmneHne pesynbTaTtoB nsMmepeHun - no P. 1.7.

MpunoxeHue C (cnpaBo4Hoe) OnpegeneHne CyMMapHOro
MoTeHuWMasia CoOopyXXeHuns, HaxoadaLwerocs noa
3/IEKTPOXNMMNYECKON 3aLLNTON

C.1 WN3mepeHusas nNpoBOAAT Ha Yy4yacTKax COOPY>XEHWN, KoTopble 060pyaoOBaHbI
cpeacrteamMm 3J'IeKTpOXI/|MI/I‘-IeCKOI7I 3allTHhI, B CTaUuMNOHapPHbIX KOHTPOJIbHO-
N3MepunTeEJIbHbIX MYHKTaX WJN B MeCTaxX, rge €CTtb BbiIBOO OT COOPYXXEHNA N OTKprTbII7I

Y4aCTOK MOBEPXHOCTM 3€MJIN HaLl, COOPY>KEHNEM, HA KOTOPOM MOXKET ObITb yCTaHOBJIEH
nepeHoCHoOW MeaHO-CyIbaTHbIN 3N1EKTPOa CPpaBHEHUS.

C.2 CpencrtBa KOHTPOASA 1M BCOMOraTefibHble YCTPOWCTBA

BonbTMeTp MNOCTOAHHOrO TOKa nboro Tmna, Kacca TOYHOCTUM He Huxe 1,5, ¢
BHYTPEHHUM  conpoTuBaeHneM He MeHee 1 MOM (peructpupyrowmmn  wnam
NoKa3blBatOLWNN).

DNeKTpoL CpaBHEHUSA MeOHO-CYyIb(haTHbIN CTaLWOHAPHBLIA NN NEePEHOCHON.
C.3 NpoBeneHne nsmepeHnn

MPOBOAHMKN OT COOPYXEHUS U Me[OHO-Cy/Nb(paTHOro 3NeKTpoda CpaBHEHUsN
NoACOeAVHAIT K Npubopy M N3MEPSIOT Pa3HOCTb MOTEHLUMANIOB MexXXAy MoA3eMHbIM
COOPY)XEHMEM W 3JIEKTPOAOM CPaBHEHUS B COOTBETCTBUM C WHCTPYKUUENH IO
akcnayaTauum npubopa ¢ nHTepBasioMm 10 ¢ B Te4eHne He meHee 10 MUH.

C.4 ObpaboTKka pe3ynbTaTOB N3MEPEHUN

o
CpegHeapumMeTnyeckoe 3Ha4YeHne CyMMapHOro noteHymnana — “¥& B, BbIYHUCAAIOT MO
dopmyne

n
;UC:;?H!'
Uu:j,m.cp ==

H (C.1)

i
rope — ¥ - MrHoBeHHoOe 3Ha4dYeHune noteHuwnana, B;
# - 4YUCNO U3MEepPEeHUN.

C.5 Pe3ynbTaTbl U3MepeHUN CyMMapHOro noTeHumana u KamepasbHOM 06paboTku
3aHOCAT B nMpoTokoa no copmyne C.1.

dopma C.1 NMpoToKOoN U3MEepeHUn CYMMaPHbIX NOTEHLMANOB NOA3EMHbIX
COOPY>XEHUMN Npu KOHTpose 3P(PeKTUBHOCTU IJIEKTPOXUMUYECKOMN 3aLLMUTDbI



HanmeHoBaHue ropopaa
Buag noo3eMHOro CoOopy>XeHus n nyHKTa nsMmepeHus
HaTa

| 4MCI0, Mecsll, rof
BpeMsi n3MepeHnii: Ha4ano , OKOHYaHue

ALpec NyHKTa U3MepeHumn

Pexxnm namepeHus
| 6e3 3alWnThl, C BKJIIOYEHHON 3allnTon
TN n 3aBOOCKON HOMEP, AaTa NOBEPKU

Mpenen nsmepeHumn
Pe3ynbTaTbl U3MepeHUiA:

Oc| 10c 20 c 30 c 40 c 50 c

0 MUH
1 MuH
2 MUH
3 MUH
4 MUH
5 MuH
6 MUH
7 MUH
8 MUH
9 MUH

NMpumevaHne - Ecnu u3MepeHusa nposefeHbl camonuuwywmm npubopom, Tabnuuy
3aMeHSAIT rpaduKomMm.

Pe3ynbTaTbl KaMepasibHON 06paboTKN N3MepPEeHUin CyMMapHOro noTeHUana

CymMa CpenHee | MuHumasnbHoe (no
Homep nyHKTa abcontoTHON
P ny Anpec Uncno [M3MEPeHHBbIX| 3HaveHune
n3MepeHums rno AVHKTA .| 3HaYeHnnm 3aWUTHOrO BeJ'II/I‘-II/IHe)
nnaHy (cxeme) | Y UsMepeHni 3HaueHMe
n3MepeHus o noTeHumManalnoTeHunana
COOpYyXeHUns U U 3alWNTHOro
B ymer, B noTteHuwvana, B
1 2 3 4 5 6
N3mepeHune npoen|ObpaboTKy pe3ynbTaToOB NpoBen
[MpoBepKy npoBen

C.6 OnpepneneHne cMeLWLEHNA CYMMapPHOro rnoTeHumasna OTHOCUTENIbHO CTaLUMOHAPHOro
noTeHLUMaNa COOPYKEHUSA

C.6.1 Onsa npoBepkn 3PHEKTUBHOCTU INEKTPOXMMUYECKON 3alUnTbl OT BAy>XOaroLwmx
MOCTOSAHHbIX TOKOB OonpenesifaioT pa3HOCTb CYMMApHOro noteHuunasna, U3MepeHHoro B
cootBeTCcTBMM C C.1-C.3 HacTodAwero npuaoXeHus, MU CTauMoHapHOro noTeHumana
COOpYy>XeHus, onpenensemMoro B CootseTcteuu € .3.4 npunoxeHusa I.

C.6.2 ObpaboTka pe3ybTaToOB N3MeEpPEHUN



AT
CpenHee 3Ha4eHue Tt B, MONOXWUTENbHOro (aHOAHOro) CMeuleHnsa noTeHunana

OTHOCNTEJIbHO CTaUWMOHaApPHOIro TrnoTeHUWasla COOpPYyXeHNA Uer , B, BblMUCAAT Mo

dopmyne

n
Z ':UH - UCT )
AUy =

R+ , (C.2)

roe %+ - 4NCNI0 NONOXKUTESbHbIX CMeLLleHUN noTeHumana OTHOCUTENIbHO Ver 3a nepuoa

N3MepeHun;

Ui - MIrHOBeHHOe 3aperncrtpmnpoBsaHHoe 3Ha4deHne noTeHuwuana, MeHee

oTpunuaTesibHOE, 4eM Uer , B.

DNEKTPOXMMUNYECKYIO 3alLUKnTY cynTalT 3hpeKTUBHOMN npu OTCYTCTBUMN
NOJIOXKUTENbHbIX CMELLEHU NOTEeHUMasia OTHOCUTENIbHO CTAaLMOHAPHOro NoTeHumana.

Mpn Hanu4um 3anncu konebaHUm NoTeHUMaNna perncTpmpyowmMm NnpnbopomM B KayecTee
npusHaka 3SP@PEKTUBHOCTN  INEKTPOXUMUYECKOMN  3alUUTbl  MOXHO  MNPUHMMaTb
CYMMapHYI MPOAOJDKUTENbHOCTL MOJIOXKUTESIbHLIX CMELEHN MoTeHuMana oT
CTauMOHApPHOro NMoTeHunana, He NPEeBbILAOLWYI0 B NepecyeTe Ha CYyTKN 4 MUH/CYT.

C.6.3 OpopmneHue pesynbTaToB namepeHun - no C.5.

MpunoxeHne T (cnpaBoyHoe) I3MepeHne noTeHUMana
TpybonpoBoaa KaHaNbHOW NPOKJIAAKW NpKn
3/IEKTPOXMMMNYECKON 3almTe TPpybonpoBoaoB C
pacrnosio)XKeHneM aHO4HOr0 3a3eMJIeHNs B KaHase

CywHOCTb MeTOoAa 3ak/4vyaeTcs B onpepeneHnnM noTeHuwmana Tpybonposoaa
OTHOCUTENIbHO YCTAHOBJ/IEHHOI0 Yy MOBEPXHOCTU Tpybbl BCMOMOraTesibHOro 3aeKTpoaa
(B.2) npn onpepeneHnn 3pPpeKTUBHOCTN LENCTBUSA YCTAHOBOK 3JIEKTPOXMMUYECKOMN
3alWNTbl B YCJIOBUAX 3aTOMNJIEHMA KaHasa (MM 3aHOCa KaHajla rPyHTOM) OO YPOBHSA
yCTaHOBKM B.D (pucyHok T.1).



1 - BCNOMOraTeNbHbIN 351eKTpoa; 2 - TpybonpoBoa; 3 - N30NAUVMOHHAA KOHCTPYKUMSA; 4 -
KNEMMHUK KOHTPOJIbHO-U3MEPUTESIBHOIr0 NYHKTa ANs1 NPUCOeANHEHNA KOHTPOJIbHbIX
npoBoAHMKOB oT nopgatowero (MT) n obpatHoro (OT) TpybonpoBonos; 5 -
3N1eKTpuYeckasa nepemMblyka; 6 - KOHTPOJIbHbie MPOBOAHUNKM

PucyHok T.1 - CxeMa pacnoyloXXeHUs BCNoMOoraTesibHbIX 3JIeKTPOL0B Ha MOBEPXHOCTU
nogatwwero n obpaTtHoro Tpybonposoaos

T.1 CpencrBa KOHTPOS 1 BCOMOraTesibHble YCTPOMCTBA

MerommeTp ntoboro Tuna.

BonbTmeTp noboro Tmna € BHYTPEHHMM cCONpoTuBieHMeM He MeHee 1 MOM, kKnacca
TOYHOCTW He HuxXe 1,5.

DNeKTpoL BCroMoraTeslbHbIN B COOTBETCTBUN C XK.2 NpuioxxeHns X.
T.2 NpoBeneHne naMepeHnin

T.2.1 B 3agaHHOM 30HE  3/IeKTPOXMMUYECKOM  3alKUTbl  BU3yaslbHO UK
WHCTPYMEHTaNIbHbIM METOAO0M onpenensT YPOBEHb 3aTOMNJIEHUSA KaHala U Kamep, rge
yCTaHOBJIeHbl B.2. YpoBeHb 3aTOMNJIEHNA KaHaslla Uan Kamepbl, OOCTUralOWMN YPOBHS
yCTaHOBKM B.3 Ha nopatowem n obpaTHOM TpybonpoBoAaxX B 30HAX WX HUMXKHEN
obpa3sylowen, onpenensoT B cneayowen nocnenoBaTelbHOCTN:

- OTKJIIO4alOT CpencTBa 3J'IeKTpOXI/IMVI‘-IeCKOIZ 3alWNThbl;

- OTKJIIOYaKT MNepeMbl4KM Ha  KOHTPOJIbHO-U3IMEPUTEsSIbHOM  MYHKTe  MexXAay
Tpybonposoaom n B.3 (pucyHok T.1). Ecam B.9 n3rotoBneH M3 Hep>XaBelowen cTanum,
rnepeMblyKa He yCTaHaBJIMBaAETCH;



- K knemmMam T ©n B.9 noaknw4yalT MEroMMeTp W WU3MEpPSIoT 3JieKTpuyeckoe
COnpoTuBIIEHNE Mexay Tpybonposogom un B.3.

3Ha4YeHne 3/1IeKTPUYEeCKOro conpoTmeneHns, pasHoe nam meHee 10,0 kOM, ykasbiBaeT
Ha Ha/M4me BOoObl B KaHasne (KamMmepe) Ha ypoBHe YCTaHOBKWU B.2 nnu Bbilwe Hero.

AHaNorn4vHble M3MepeHnsa NPoBOAAT BO BCeX MyHKTaxX yCTaHOBOK B.2.

T.2.2 Mpwn 3aTONNE€HUMN KaHala Ha YpPOBHE YCTaHOBKM B.D mnu Bbille Hero noteHumnan
N3MepSAI0T B Clieaytowen nocsenosaTteslbHOCTU:

- NPW BbIKJIIOYEHHOW CTaHLUMN KaTOAHON 3alluMTbl NOAK/IOYAIOT BOJILTMETP K KJIEMMaM
KOHTPOJZIbHOIO MYHKTA: TMOJIOXKUTEJIbHbLIA 3a)XMM BOJIbTMETpPa - K Kiemme T
(TpybonpoBopn), oTpuuaTenbHbIM - K KieMMe B.3. lNMepeMblika Ha KIEMMHUKE O0J/KHa
OblTb PAa30MKHYTa;

- He MeHee 4eM 4epe3 30 MUH nNocCse MOArOTOBKUM CXeMbl (PUKCUPYIOT MCXOAHYIO

Pa3HOCTb NOTEHLINAJIOB AlUwy | B, Mexay Tpybonposogom u B.3 c y4eTOM ee 3HaKa;

- BKJIIOYAOT CTaHUMIO KaTOAHOW 3allUThl, YCTaHOBUB peXnmMm ee pa6OTbI npm
MWUHNMaJIbHbIX 3Ha4YeHUNAX CLJIbl TOKa N HanpAa>XeHn4,

- yBEeJINYEHWEM CWUJibl TOKa B Lenu CTaHUWMM KaTOAHOW 3awuTbl YCTaHaBAMBAOT
pa3HOCTb MOTEHUMaNoB Mexay Tpybonposogom u B.D Urra oT MuHyc 600 0O MUHYC
900 MB (He paHee 4eM 4Yepe3 10 MNH Nocie YyCTaHOBKU 3HAaYEHUS CUJIbl TOKA).

Mo OKOHYaHUM N3MepeHnin 3ambikatoT B.2 Ha Tpybonposoa.

MpumedaHne - lMpun N3roToBJIEHUMN BCMOMOraTeNIbHONO 3/1eKTPO4a U3 Hepr)KaBelouwlen
CTa/in NepemMblyKy He yCTaHaB/IMBaIOT.

T.3 O6bpaboTka pe3ynbTaToOB U3MEPEHUN

Pa3HOCTb NOTEHLMaNOB Urps , MB, BbIMNCAAIOT No popmMyne

Urps =Urpn ~AUgy (T.1)

’

roe Algex ncxonHasa pa3HOCTb NOTeHUManos, MB;

Ures . pa3HOCTb MOTEeHUManoB Mexny Tpybonposogom u B.3 nocne BKAKYEHUS
3aWnThbl, MB.

Ecnm nony4deHHble 3HavYeHUs UTEs pa KOHTPOJIbHO-U3MEPUTESIbHOM MYHKTE B 30HE
OENCTBUSA NIEKTPOXUMUYECKON 3aLlLUMThbI (Ha y4acTKax 3aTOMNJIEHMA UIN 3aHOCA KaHana
FPYHTOM) He HaxogaTcsa B npepenax oT MuHyc 300 mgo mumHyc 800 MB, npoBogsAT
pPerynmpoBKy Cuibl TOKa npeobpasoBaTens, Npum 3TOM CUy Toka npeobpasoBaTens
yBE/IMYMBAIOT C Yy4eTOM npefesibHO AO0NYCTUMOro Hanps>XeHUs Ha Bbixoae
npeobpasoBaTens, pasHoro 12,0 B.

T.4 Pe3ynbTaTbl U3MEPEHMIN 3aHOCAT B NMPOTOKOJ no opme T.1.
dopma T.1 MpoTOKON U3MEpPEeHUA CMeLLEeHUA NoTeHunanoB TpybonpoBsoaa

(nopalowero, oobpaTHoro) npm Koutpone 3¢pPeKTUBHOCTU 3JIEKTPOXUMUYECKOMN
3alWmMThbl C MOMOLLbIO CTAHLUM KAaTOAHOM 3alUMThbl UM FraJibBaHU4YE€CKMX aHOA0B



HanmeHoBaHue ropopna

Bua noa3eMHOro Coopy>XeHust  MyHKTa M3MepeHuns

HaTa

| 4MC0, Mecsll, rof

Bpemsa nsmepeHunsa: Ha4ano , OKOH4YaHNne

ALpec NyHKTa naMepeHuns

Bua namepeHuin: pasHoCcTb NoTeHUManoB mexay Tpybonposoaom u B.2 nocne

BK/IIOMEHMS 3alnTbl ~ T3

Tvn n 3aBoACKON HoMep npubopa , daTa NoBepKu

Pe3ynbTaTbl n3MepeHuia:

VIHTepBaJ'I I/I3MepeHVII7I U}D:x , B, ons WHTepBana
0 c[10 20 ¢[30 cj40 ¢[50 ¢

0 MuH
1 MuH
2 MUH
3 MUH
4 MNH
5 MuH
6 MUH
7 MUH
8 MuH
9 MUH

Pe3ynbTaTbl KaMepasibHOM 06paboTKN n3MepeHui

CymMmma CpepHee CpenHee

HomMep nyHKTa Yuncno ATT I Ti 77
, B B B
1 2 3 4 5 6

M3meheHme ﬁposen I‘Iposepky nposen
O6bpaboTKy pe3ynbTaToOB NpoBen

MpunoxeHune Y (cnpaBo4Hoe) OnpeneneHune
MNHWMaJIbHOIO NMONIAPN3auMNOHHOIO 3alUNTHOIO
noTeHumasia noag3emMHbIX CTaJiIbHbIX pr6OI'IpOBOJJ,OB no
cMeweHN OT CTaunMoHapHOIro rNnoTeHumasa
Y.1 N3amepeHunsa NnpoBooAT NPU OTCYTCTBUM ONACHOI0 BJNAHUA MOCTOAHHBIX
6ny>XKoawmx TOKOB U NepeMeHHbIX TOKOB Ha KOHL@X 30H 3alUnTbl y4aCTKOB
non3eMHbIX TpybornpoBoaoB, AITE/IbHOE BPeMs HaXoAALWMXCA B IKCNayaTauum B
KOPPO3NOHHO-arpecCMBHbIX FPyHTax N 3allMLLEeHHbIX KaTOLHOW nossipusaumnen, Ha

KOTOPbIX 9KOHOMUNYECKN Helenecoobpa3Ho nogaepXmBaTb MUHUMaAJIbHbIA 3aLWNTHbIN
noteHywman mmHyc 0,85 B oTHOCUTENIBHO MeHO-CY/Ib(PaTHOrr0 3JIeKTpo4a CPaBHEHMUS.

Y.2 CpencTtBa KOHTPOJS U BCNOMOraTesibHble yCTponcTea - no P.1.3 npunnoxeHns P.



Y.3 M3mMepeHns NpoBOAAT B CTaUMOHAPHbIX KOHTPOJIbHO-U3MEpUTEesIbHbIX MYHKTaXx,
obopynoBaHHbIX Mo P.1.3 npunoxxeHuns P.

Y.4 lMoaorotoBka K nsmepeHuam - no P.1.4 npnnoxxeHusa P.
Y.5 lNMpoBeaneHmne namepeHnin

Monapmn3aunoHHbIM MOTEHUMAN N3MepAaloT B cooTBeTCTBUM € P.1.5 npunoxeHuna P He
MeHee Tpex pa3 B Te4yeHue He MmeHee 10 MUH. CpeHUN MONAPU3ALMNOHHbBIA NOTEeHUMan
3@ 3TO BpeM4, BblMUCAEHHbIM MNpn o0bpaboTke AaHHbLIX wn3MepeHun no P.1.6.1
npuaoXenmsa P, posmkeH OblTb He MeHee oTpuuyaTesbHbIM, 4eM MuHyc 0,85 B
OTHOCUTENIbHO MeLHO-CY/IbpaTHOro 321IeKTpo4a CpaBHEHUS.

Y.6 Tlocne wusmepeHun no Y.5 nposoaHuK npubopa, coegmHaBwmnca ¢ Tpybon,
OTKJIIOYAIOT OT TpyObl. M3MepsawT noTeHuMan paTyuka B pexuMme Uu3MepeHus
CyMMapHOro rnoTteHunana B Te4eHne He meHee 10 MWUH U PErucTpUpPYOT ero 3Ha4yeHue.
Ecnm um3MepeHHbIN noTeHunan pgaTymka oTpuuaTtesbHee MuHyc 0,55 B, TO 37O
E

3HavyeHune (Hanpumep, MmnHyc 0,60 B) NnpnHMMalOT 3a CTaUMOHAPHbLIA NOTeHuMnan —°r

Ecnn nsmepeHHoe 3HavyeHue paBHO MuHyc 0,55 B mnm meHee oTpuuaTtesnibHO, TO B

KayecTBe Eor npuHMUMatloT 3Ha4yeHne muHyc 0,55 B.

Y.7 ObpaboTka pe3ynbTaToOB N3MEpPEHUI

MUHUMaNbHBLIN I'IOJ'IFIpI/IBaLI,I/IOHHbIIZ 3alUMNTHBIN MoTeHunan ET"'I"H , B, BblYMCNAIOT no

dopmyne

ET‘:E‘EH =ECT _I:I,].[:I ) (y.l)

rae Zer - cTauMoHapHbIil noTeHUmar, B;

0.10 _ HeoBxoanmoe cmelleHne MOTEHLUMANa OT CTALMOHAPHOrO MoTeHUMana, B.

Mony4yeHHoe  3Ha4yeHwue E o MCMONb3YIOT MPU  YCTaAaHOBAEHUN pexunma paboTbl
3/IEKTPOXMMMYECKON  3alunTbl. [lonyckaeTcd BeCTM KOHTPOJib 3PPEKTUBHOCTU
3/IEKTPOXMMUYECKON  3alnTbl MO  CyMMapHOMYy noTeHuuany Tpybonposopaa,
N3MepeHHOMY Ccpa3y nocJsie YCTaHOBJIEHNS HY>KHOIO 3Ha4YeHns Erom |
Y.8 Pe3ynbTaTbl U3MepeHM 3aHOCAT B NMPOTOKOJ Mo opme V.1,

dopmMa Y.1 NMpoToKON N3MEepeHUNn CTauMOHAapPHOro NnoTeHuuana Tpyoonposoaa,
onpepaesneHHbIn NO AAaTYUKY NOTEeHuMana

HanmMmeHoBaHWe ropoaa

Buag noo3eMHOro COoOpy>XeHus n nyHKTa naMepeHus
HaTa

| 4NCNO, MecsL, Fof,
Bpems M3MepeHns: Ha4aso ,OKOHYaHMe

Tun n 3aBoackon Homep npubopa |, AaTa NOBEPKMK




Homep nyHKTa Anpec |CTauunoHapHbIN MWHNMaNbHbIN
N3MepeHuns rno niaanHy NYHKTa  |noTeHuman E.. | nonsapusauMoHHbIN 3alLUUTHBIN
(cxeme) TpybonpoBoda |M3MepeHus B noTeHunan Zme = (Fer ~0,10) g
1 2 3 4

M3Mep§eHme ﬁpoaen I'IposépKy rllposen

O6bpaboTKy pe3ynbTaToB NpoBen
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