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Mpeancnoeue

1 PABPABOTAH Accounauunein cogencTBvMs B peanu3auMn MHHOBALMOHHBLIX nporpamm B obnactu
NPOTVUBOKOPPO3MOHHON 3alUTbl U TexHUYeckon aunarHocTukn « COTNKOP»

2 BHECEH TexHn4yeckum KoMUTETOM No cTaHaapTusauun TK 214 «3awmnTa u3genuin 1 matepuanos oT
KOppPO3UK, cTapeHusa 1 BruonoBpexaeHnn»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnid u metponorum ot 14 oktabpsa 2024 r. Ne 1446-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

EavHasa cuctema 3awnTtbl oT KOPPO3MK U CTapeHWHA.
QHEKTPOXVI MW4ecCKan 3aluTa

3ALLNTA OBCAOHbLIX KONMNOHH CKBAXWH

Unified system of corrosion and ageing protection. Electrochemical protection.
Protection of well cases

Data BeepeHua — 2025—06—01

1 O6nacTtb npuMeHeHUnA

Hactosawmn CTaHOapT pacnpocTpaHAeTCcda Ha CUCTeMbl BHEKTPOXMMM‘{GCKDﬂ 3aWnTbl OT KOppO3nn 0b6-
CafHbIX KONMOHH CKBaXWH, BbIMONTHEHHbIX N3 YIMepOoaUCTbIX N HU3KONETMPOBAHHbIX cTanen, npn NpoekTupoBa-
HUWN CTPOUTENBCTBA HOBbLIX obbekToB 0obbIuK rasa, HECbTM 1 ra3oBOro KoHaeHcara, npu paapaGOTKe NnpoekKT-
HOM OOKYMEeHTauMu Ha PeKOHCTPYKUWHD ,EIEHCTByI'OLLll/‘IX OGCB,EI,HI::IX KOJTOHH CKBa)>XWH, a Takke npu aKcnryatauunn
MECTOPOXOEHWNI yrmesoaopoaHoro ChlpkA.

Hactoawwmin ctaHgapt yCTaHaBnneaeT MeTOOWKY pacHeTa napameTpoB KaTogHOW 3allnTbl OGCQ,D,HI::IX
KOMTOHH CKBa)WH OT BHELUHEWN KOPPO3UK, KOHTaKTUPYHLWUWUX C KOPPO3NOHHO-aKTUBHbLIM Cbﬂi-OM,EI,OM, WU npegHa-
3HAYeHHOM N5 OLIEHKN ee [_I,EHECOOﬁpaSHOCTM n BCbCpeKTMBHOCTM.

2 HopmaTuBHbIE CCbINKN

B HacTosleM cTaHgapTe MCMofib30BaHbl HOPMAaTUBHbBIE CChISTIKW Ha CMefylLMe cTaHgapTbl:

MOCT 9.602—2016 EgmHas cuctema 3awmTbl OT KOPPo3uKM U ctapeHus. CoopyxeHusl nogsemHele. Ob-
Wwre TpeboBaHMs K 3alu1Te OT KOpPOo3uK

FOCT P 51164 Tpybonpoeofbl cTanbHblie marmctpaneHsie. Obuwmne TpeboBaHus K 3alinTe OT KOPPO3UK

MpumevaHue — lNpu NONb30BAHNM HACTOALLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AeNCTBUE CCbINoY-
HbIX CTaHAApPTOB B UHCOPMALMOHHOM cucTeme oBLero nonb3oBaHna — Ha oduumansHoM cainTte denepansHoOro areHT-
CTBa NO TEXHUYECKOMY PEryrMpoBaHUIO U METPONOTAN B CETU VIHTEPHET UMK NO eXeroaHoMy MHOpMaLUMOHHOMY ykasa-
Ten «HauWoHansHele cTaHOapThl», KOTOPLIA ONyBNUKOBaH N0 COCTOAHMIO Ha 1 AHBaPSA TEKYLLEro rofa, U no BbiMyckam
€XeMECHAYHOro MHOPMAaLIMOHHOIO yKkazaTensa «HauuoHanbHble cTaHaapThl» 3a TeKYLUWIA rof. Ecnn 3aMmeHeH CCbINOYHbIN
CTaHdapT, Ha KOTOpbIA AaHa HegaTWpPOBaHHAsA CCbinka, TO PEKOMEHOYETCA WCMONb30BaTh AEWCTBYIOLLYID BEPCUIO 3TOTO
CTaHdapTa C Y4eTOM BCEX BHECEHHLIX B JaHHYK BEPCUIO U3MEHEHUI. Ecnu 2aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPLIiA
[aHa OaTWPOBaHHAasA CCbifka, TO PEKOMEHOYeTCA MCNONb30BaTh BEPCUKD 3TOM0 CTaHdapTa C yKa3aHHbIM Bbille rofoMm yT-
BepxaeHus (npuHaTUa). Ecnu nocne yTBepXOeHUs HACTOSILLEro cTaHAapTa B CChINOYHBIM CTaHAApT, HA KOTOpbIA AaHa
[aTMPOBaHHas CChINka, BHECEHO U3MEHEHWe, 3aTparMBalLlee NonoXeHue, Ha KOTOpoe [aHa CCbinka, TO 3TO NONOXKeHne
pekoMeHayeTcs NpUMeHsATL Be3 yyeTa JaHHOro M3MeHeHUs. ECnm cobinoyHbIi cTaH4apT oTMeHeH 6e3 3amMeHbl, TO Nono-
JKEHUWe, B KOTOPOM [aHa CChIfIKa Ha Hero, peKoMeHAYeTCA NPUMEHATL B YACTU, HE 3aTparMBatoLLEeit 3Ty CCbIMKY.

3 TepmuHbI 1 onpegeneHnus

B HacTosleM cTaHaapTe NpUMeHeHb! cneayowmue TepMUHbLE ¢ COOTBETCTBYHOLLKMMUK OnpeaeneHMaMNn:

3.1 UHTepBan 3alWMTbI: Y4acToK 3KCNNyaTaLMOHHON 06caaHOi KONOHHLI (3KCNMyaTalUOHHOTO XBOCTO-
BMKA) CKBAXMWHbI, TPeBYOLWMWA 3alMThl OT KOPPO3MKU HapYKHON NoBepxHOCTM TpyG BCreAcTBME Yrpo3bl pas-
BMTUSI KOPPO3WOHHbIX MPOLIECCOB W PasrepMeTu3aLMu KONMOHHbI.

3.2 maTtemaTtuyeckas mogensb: Mopaenb, B KOTopoi ceefeHust 06 o6bLekTe ModenMpoBaHus NpeacTas-
neHbl B BUAE MaTeMaTUYeCKMX CUMBOJIOB U BbIPaXKEHUN.

MapaHune ochbuumnansHoe
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3.3 mogenupoBaHue: /3yyeHue CBOVWCTB W/Unu noBeAeHusa 06bekTa, BLINONHEHHOE C UCMOMNb30BaHK-
eM ero Mogenu.

3.4 obcapgHana konoHHa: KonoHHa coeMHEeHHbIX Mexay coboi obcagHbiX TpyD, NnpegHa3HadYeHHas ons
KpenneHusl, onpoboBaHNA 1 3KCNMyaTaLuy CKBaXKUHbI.

3.5 akcnnyaTtauuMoHHasa KonoHHa: ObcagHas KoNoHHa, NpUMeHsiemMasa ans obopyaoBaHUA CKBaXWHEI
ONs 004K XWUOKOrO NOMNe3Horo NCKoNaemoro Unv rasa v onpoboBaHusa NNacTos.

3.6 xBocToBuK: ObcagHas KONOHHA, YCTAaHOBMEHHAs B CKBaXkMHe Ge3 BbiXxoda ee BepxHeW 4acTu Ha
NOBEPXHOCTb.

3.7 ycTbe cKkBaXMHbI: BXogHOe OTBepCTME CTBOMNA CKBAXUHBIL.

3.8 ueMeHTHoe NoKpbiTUe 06cafHOW KONOHHLI: LleMeHTHbI KaMmeHb, 06pa3oBaHHLIN B pe3ynkrate
BbIMOMHEHUA ONepaLuun No LeMeHTUPOBaHMK 00CaaHOW KOMOHHLI U PACMONOXEHHbLIA MEXAy HapyXHOW no-
BEPXHOCTLH 06CaaHON KONOHHbBI M CTEHKOW CKBaXMHbI MMM BHYTPEHHEN MOBEPXHOCTLIO NpeablayLeit cnyLeH-
Ho o6cagHOM KONMOHHBbI.

3.9 uHTepBan cnycka: lmybuHa yctaHoBKM 06CaAHON KOMOHHBI OT MOBEPXHOCTU 3EMINU 40 €€ HWKHEN
TOYKMN.

3.10 TamnoHaxHbIA MaTepuan: KoMnoanuua Ha OCHOBE BSIXKYLLETO UMMM CMECU BSXKYLLEro BellecTsa
WHEPTHBLIMWU UMK aKTUBHbLIMW fobaBKkaMu, KOTOpasa Npu B3avMOLENCTBUN C XUOKOCTLI 3aTBOpeHusa obpasyeT
pacTBOp, NOCTENEHHO NepexoaslMi B TBEpA0e COCTOAHME.

3.11 TaMNOHaXHbIA pacTBOpP: TBEPLELMIA BOAHbIA PacTBOP Ha OCHOBE BSHXKYLLEro, NMPMMeHAEeMbIN
OIS 3aKpernneHnsl HeCBA3HbIX IPYHTOB, YNNOTHEHWS MYCTOT W TPELLMHOBAaTLIX Nopos.

4 O6wme nonoxeHnn

4.1 MocnenoBaTenbHOCTL BLINMOMHEHWMA OnepaLnii Npy onpegeneHun MeponpusaTUii No 3aluTe oT Kop-
po3uKM 1N HeOBXOAMMOCTH MPOEKTUPOBAHWUSA KAaTOAHOW 3aLlluTbl 06CafHbIX KOMOHH CKBAXXWH NpuBedeHa Ha pu-
cyHke A.1.

4.2 MNpw onpegeneHny MeponpUATAA NO 3aLLMTE OT KOPPO3MKU Ha 3Tane BbINOMHEHWUSA NPOEKTOB 3KCMNy-
araumnoHHoro 6ypeHus n obycTpoicTBa MECTOPOXKAEHUA Nepe NPOBEAEHNEM pacyeTa napaMeTpoB KaTo4HOW
3aWmnThl 06CAAHBIX KOMOHH CKBaXWH HEOBXOAMMO M3YUYNUTb KOPPO3MOHHbIE MPOLECCH! HA BHELLUHEN NOBEPXHO-
CTW 0BCafHbIX KOMOHH CKBaXWH, paboTaloLlmUX B aHANOrMyYHbIX YCrNoBuUsIX, B TOM e reonorM4eckom pamoHe,
SKCNNyaTUPYOLLUX Te e MeCTOPOXOEHUS HA aHamnorM4HbIX NPOAYKTUBHBIX TOPU3OHTAX M BbINOMHEHHbLIX U3
TOro Xe martepuana (aHanorMyHblil NO KOPPO3WOHHOW CTOMKOCTU MaTepuan Tpyd KOMOHH U LeMEeHTHoe no-
KpbiTUe 06CagHON KOMOHHbI).

WcecnepoBaHusa NpoBoAsT No Creaylowmum acnekram, npy 3ToM AONYCKAaeTCs He OrpaHnYnBaTLCs UMK:

- W3yYEeHWE HAKOMMEHHOW YacToThbl Pa3repMeTM3aumi KONOHH Mo NPUYMHEM KOPPO3MOHHbIX NOBpexXae-
HWIA, pe3ynkTaThl TEXHUYECKOrO AMarHoCTUPOBaHUS 0BCaAHbIX KOMOHH U CBEAEHUS], MONYYeHHbIEe Mo pe3ynkLTa-
TaMm aHanusa MaTepuanos KanuTanbHOro PeMOHTAa UMM PEKOHCTPYKLKMW CKBAXKUH;

- W3y4yeHWe YCIOBMI crnycka U paboTbl 0OCAOHON KOMOHHBLI CKBAXWHBI, B TOM YMCIE KOPPO3UOHHON
arpeccyMBHOCTW Cpeabl HA OCHOBE OLEHKWM (haKTMHYECKOro BO3OENCTBUS KOPPO3MU Ha aHanormyHy obcagHyo
KOMOHHY CKBaXKMHbLI B aHANOMMYHbIX YCMOBUSAX;

- M3yyeHue AaHHbix 06 obcnegoBaHWW KONOHHbLI 06caaHbiX TPYD Ha HanM4Me aHOAHbIX 30H C NPUMEHe-
HWeM aHanu3a npoduns NoTeHuMana, M3MepeHHOro BAOMNb CKBaXKUHbI.

Ha ocHOBaHuWM pe3ynbTaToB UCCNEAOBaHUA MPUHUMAOT PELLEHMEe O Lenecoobpas3HoCTU NPUMEHEHWUS
Mep 3awuTbl 06CcafHbIX KOMOHH CKBEXUH OT KOPPO3WUK.

n punMmevYyaHne — |_||DI/I OTCYTCTBMW OaHHBIX O KOPPO3WOHHBIX Npoueccax Ha BHELLHEN NOBEPXHOCTH obcagHbIx
KOINMOHH CKBaXWH, pa60Ta+0u.|,mx B aHanorn4yHbixX yCnoBuU&ax, NpUHMMaeTCcA gonyllueHne o Hanbonee CNnoXKHbIX YCNOBWUAX 3KC-
nnyatauun c BbICOKO I{ODDOQI/‘IOHHOI?'I arpecCcMBHOCTbIO Cpebl.

4.3 I'Ipu noaTeBepXgeHun LI,E.‘J'IECOOGDESHOCTM 3aunTbl OT KOPPO3MK YyCTaHaBITIMBAaKT BO3MOXHbIE OCO-
BeHHOCTU 1 OorpaHn4eHund, Kotopble Heobxogumo Y4nTbIBaTh NpU NpoOeKTUpoBaHnn KaTogHOW 3aluThbl, B TOM
Yucrne BO3IMOXHOCTb 3J'IEKTDOCH86)KEHI/IF| W pacnonoxeHue O60py,ElOBaHMH YCTaHOBOK KaToOQHOW 3aLlnTbl, BNK-
fAHWEe KaToOOHOW 3alUWThl HA CMEXHoe OﬁOpy,D,OBaHMe, Harnu4mne rpyHToB C yaelbHbIM 3IEKTPUHEeCKMM COonpo-
TuBneHneM cebie 1000 Om - M, ocobeHHO B MecTe pasmMmelleHna aHOOHOro 3aseMneHns.

4.4 PacyeT napamMeTpoB paﬁOTbI YCTaHOBOK KaTO,EI,HOﬁ 3alKnTbl NPpKY Pa3NUYHBIX KOHCTPYKUWAX CKBa>XWH
(HpMJ’IO)KEHI/Ie 5), a TaKXe OUEeHKY LLeJ'IeCOOﬁpaSHOCTM peann3aunn KaToOHOW 3awWwmThl 06cagHbIX KONOHH CKBa-
WH BbINOJTHAKT B COOTBETCTBUW C HACTOALWLMM CTaHOapTOM.

2
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4.5 Mpu npoBegeHWM pacyeTa napameTpoB paboTbl YCTAHOBOK KaTOAHOW 3aliMTbl 06CagHbIX KOMOHH
CKBaXXWH crneayeT yYuTbiBaTh:

- pacnpeneneHve BOOMb CKBaXWMHbI NMOTHOCTU KATOAHOMO TOKA, HATEKaloLIero Ha BHELLHIOK MoBepx-
HOCTb 06CaAHbIX KONOHH;

- CWUMY 3aLLMTHOIO TOKa CKBaXKUH;

- CWUMy TOKa CTaHUWMW KaTOLHOW 3aLlWThI;

- HanpsKeHue Ha CTaHUMMW KaToAHOW 3alluThl;

- CONPOTUBMNEHWE PacTeKaHWI0 TOKa aHOOHOMo 3a3eMMneHuns.

4.6 [ns npoBefeHusl pacyeTa napameTpoB paboTbl KATOAHOW 3alUnNTbl 06cafHbIX KONMOHH CKBaXWUH WC-
NOnb3yT creayolwmne UCXoOHbIe AaHHbIE:

- KOHCTPYKLMOHHYIO Fpynny CKBaxWHbI (NpunoxeHune B);

- rmy6uHYy cnycka sKcnnyaTauMoHHON KOMOHHLI;

- rmyBuHy pacrnonoxeHns UHTepBana 3aluThl;

- CpeAHeB3BeLleHHOEe YAelbHOe 3NeKTPUYECKoe CONPOTUBMNEHNE TPYHTA;

- MPUMEHAEMbIE KPUTEPUM OOCTUNKEHNUA ahPEKTUBHOCTM KAaTOAHOW 3aLUUTbl B MHTEpBane 3alnThl.

MpumedyaHune — OcobeHHOCTLKD pacyeTa napameTpoB paboTbl YCTAHOBKU KaTOAHOW 3aluuTbl oBcagHbIX KO-
NOHH CKBaXWH B COOTBETCTBMM C HACTOSLLMM CTAHAAPTOM SBNSETCH BO3MOXHOCTb NPOBEAEHUs pacyeToBR 6e3 Mcnonb3o-
BaHWA pe3ynsTaToB 3KCMepMMeHTanbHbIX paboT No Nonspusaumy TECTOBBIX CKBEMXKWH.

4.7 PacueT napameTpoB paboThl YCTAHOBOK KATOQHOMW 3alUMThl 06CaAHbIX KOMOHH CKBaXUH PEKOMEHAY-
€TCsA NPOBOAWTbL HA MatTeMaTU4ecKux Moadensx, npowenlnx BepuuKkaLmio ¢ MCNONbL30BaHWEM NPOrpaMMHbIX
CpeacTB KOHEYHO-3NEMEHTHOINo MO4ENUPOBAHUS.

4.8 Konu4ecTBeHHYI0 OUEHKY aHepreTudeckon adhheKTUBHOCTN KaToOHOW 3allnTbl cnegyeT NpoBOANTb
Ha OCHOBaHWM Pe3ynkLTAaTOB pacyeTa NapaMeTpoB paboThl KATOAHOW 3aLLUTLl 06CALAHbLIX KOMOHH CKBAXUH.

4.9 PeaynbTaTbl KONWYECTBEHHOW OUEHKW 3HEpreTuyeckon addeKTMBHOCTN KaTO4HON 3allnTbl YYUTbI-
BAlOT ANA NPUHATUA pelleHMsa o LenecoobpasHocTy peannaaumnmi KaTogHOM 3alMThl 06CaAHbIX KOMOHH CKBa-
YKUH.

4.10 Mcnonb3oBaHWe KaTOAHOM 3alMThl 06cagHbIX KOMOHH CKBaXXWMH MOATBEPKAAT TEXHUKO-3KOHOMMN-
4YecKrM 0BOCHOBaHWEM, B KOTOPOM PEKOMEHAYETCS YYNThIBaTb!

- pecypc obcagHON KOMOHHLI, OrpaHWYEHHbIA BHELLHEN KOPPO3VEN B MMEHLLUXCS UIM aHanoruvHbIxX
YCIOBUAX 3KCNMyaTauuu;

- COOTHOLUEHUWE CTOMMOCTW BO3MOXHbBIX PEMOHTHbBIX MEPOMNPUATUIA C YY4ETOM CPOKa, YyNYLLEeHHOW Bbirogbl
OT NPOCTOS U BEPOATHOCTU UX BbIMOMHEHWA B CONOCTABMAEHUNU C 3aTpaTamMu Ha COOpYMXeHue U SKcnyaTauunio
CUCTEMbI KAaTOOQHOW 3aLlKNThI;

- YCMNOBUS HAaTEKaHWUsl KATOLHOMO TOKAa Ha MHTEepBan 3aWunTel 06CcagHON KONOHHbBI CKBaXXWHbI;

- 3HepreTudeckyto 3(pPeKTMBHOCTL paboThl KATOQHON 3aLUUTLI C Y4ETOM NapaMeTPOB aHOOHbIX 3a3eM-
NEeHW;

- CpOoK cnybbl 3NeMeHTOB YCTAHOBKM KaTOAHOW 3aLUMThl.

4.11 B cnyyae, ecnv TEXHUKO-3KOHOMUYECKMM 0DOCHOBaHUEM YCTaHOBMeHa HeuenecoobpasHocTb 1c-
NoNb30BaHWA KaTOOHOW 3alUWUTbl MPU paccMaTpuBaeMblX napamMeTpax CKBaMWHbl, peKoMeHOyeTca paccmo-
TpeTb NPUMEHEHWe ansTepHaTUBHbLIX METOLAOB 3alLMThElI OT KOPPO3MKM 0bcafHbIX KOMOHH CKBaXKWH, NpUBEOEH-
HbIX B NpUNoxeHun B.

[Mpwy HanM4My¥ BOOOHOCHbLIX TOPU3OHTOB PEKOMEHAYETCS MPUMEHATb KaTOOHYIO 3allUTy He3aBUCUMMO OT
ee aHepretTnveckon HeadhdeKTMBHOCTM No 5.8.

4.12 lNpw oTKaze OT KaTOAHOW 3alUTbl 0BCAAHbLIX KOMOHH CKBAXWH 3KCMNyaTUPYHOLEA opraHu3auun
HeobXoaAMMO NPOBOANTL KOpPo3MoHHoe obcnenoBaHue 06caaHbIX KONOHH CKBEXWH C NPUMEHEHUeM MarH1To-
MMMNYMNbCHOW 0edeKTOCKONWW, CKBaXEHHbIX 30HA0B (4Ns onpeneneHus Npo4oNbHOro COMPOTUBMNEHUS, aHOA-
HbIX M KaTOOHbIX 30H) W Ap.

MepvoanyHOCTL NpoBefeHua paboT ycTaHaBMMBAKT pernameHToM (CTaHOApTOM) 3KCMNyaTupyoLlei
OpraHu3aumKn, HO He peXe OQHOro pasa B NATb NeT.

KonuuecTtBo 06cnegyemebix obcagHbIX KONMOHH OOMKHO cocTaensaTh 2% oT obuwero ¢poHAa CKBaXWH, Bbl-
bop obcneayemMbix CKBaXWUH criefyeT onpeaensiTh, UCXOAs M3 aHaNOrMYHbIX YCNOBUIA 3KCMnyaTauum.
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5 Kputepum acpheKTMBHOCTU KaTOAHOM 3alUTbl 00CaAHbIX KONMTOHH CKBaXXUH

5.1 Kputepvem athpeKTUBHOCTY KaTOAHOW 3aLLMUThl 00CaaHbIX KOMOHH CKBaXXMH B YaCTW CHUXKEHWS KOp-
PO3UOHHBLIX Yrpo3 ABMSETCA 3alMTHAA NIOTHOCTL TOKA. [1poeKTMpoBaHWe KaTOLHOW 3aluTbl 0b6cagHbIX KO-
JIOHH CKBaXXWMH OCYLLECTBIAT, UCX0AA U3 MUHUMarnbHON 3aLUTHOM NNOTHOCTH:

- 5 MA/M2 — npU HaMU4YUM Ha BHELLHEeN NOBEPXHOCTU 3KCnnyaTauMoHHON 0BcaaHOW KOMOHHbI LIeMEeHT-
HOMO MOKPLITUS;

- 10 MA/M2 — gns YCNOBWIA, KOrAa aKkcnnyaTaunoHHasa obcagHas KonmoHHa Uy YacTb ee He LeMEeHTUpPO-
BaHa U MMeeT NPSMOIA KOHTaKT CO Cpegon.

Mpy Hanu4MM pesynbTaTOB WCCredoBaHuA (HanpyvMep, OaHHbIX KapoTaxa no vMMetowemMycs oH-
OY CKBaXWH), CBUOETENbCTBYILINX O BbICOKOW KOPPO3WMOHHOWM arpecCMBHOCTW Cpedbl B COOTBETCTBMM C
FOCT 9.602—2016 (Tabnuua 1), NNOTHOCTL 3alUUTHOrO Toka pekomeHayeTcsa yeenuyutb 4o 10 n 20 MA/M2
COOTBETCTBEHHO AN LeMeHTUPYeMOol U HeLleMeHTMPYyeMon 06CcagHON KONMOHHBI.

5.2 B kauyecTtBe OOMOMHUTENLHOrO KpuTepus athdeKTUBHOCTM KAaTOOHOW 3aluTbl 06CagHbIX KOMOHH
CKBaXWH B YACTU CHUKEHUWSA KOPPO3UOHHbLIX YrpO3 PEKOMEHOYETCA NPUMEHATL 3HAYEHWE 3aLLUTHOrO NOTEHL M-
ana no NOCT P 51164.

5.3 OpdekTMBHOCTL KaTOOHOW 3alMThl criegyeT obecnednsBaTe ANA MHTepBana 3awuTbl (4158 cooT-
BETCTBYIOLLEro Anana3oHa rmyouH).

5.4 WMHTepBan 3awnTel, ANs KOTOPOro crnegyet obecnevntb ah(PeKkTMBHOCTL KATOOQHOW 3allUThbl, PeKo-
MEeHAYeTCH YTOYHATh HA OCHOBE reoU3nNYecknx AaHHbIX (KapoTaxa) B OTKPbITOM CTBOME MpW CTPOUTENbLCTBE
CKB@XMWH (YTOMHSAIOT MHTEpBanbl HanuM4Msa NNacToBbIX BOA, 30HbI PacnpoOCTPaHEHUs MeparnoTkl), B obcaxeH-
HOM CTBOIe (LeneBble UCCNEAOBaHUA HAa COCTOSHWE KOMOHHBI) W/MNW KONMMYEeCTBEHHON OLEHKW pasMepoB U
nonoxeHnsa obnacTter ¢ MakCMManbHbIM PUCKOM MOBPEXAEHWS IKCNIyaTauMOHHOW KOMOHHBI (3KcnnyaTaum-
OHHOrO XBOCTOBMKA) 3@ CHET HAPYXHOW KOPPO3UMn.

5.5 Mpwu HanNUuuu reodPUsNHeCcKMxX AaHHbIX 06 y4yacTKax C BbICOKOW KOPPO3WOHHOW arpecCUBHOCTLIO B
cootBeTcTBMM ¢ [OCT 9.602 nHTepBan 3awuTbl orpaHuyMBaeTcs aTuMu yuyactkamu. [pu oTcyTcTBUM reodu-
3MYECKMX JaHHbIX MHTEepBan 3alyuThl BKIOYAET Y4acTOK 3KCMyaTaLuMOHHON 00CaHOWN KOMOHHBI (IKcnnyaTa-
LIMOHHOTO XBOCTOBMKA), PACMONOXKEHHLIA B UHTEPBATe C OTCYTCTRYOLWUM LLEMEHTHLIM NMOKPLITUEM.

5.6 [Ins konuyecTBeHHON OUeHKM 3PeKTUBHOCTU KAaTOAHON 3aLMUThl B YACTW CHUXEHUS KOPPO3UK pe-
KOMEHOYEeTCH NMPUMMEHATbL OTHOLUEHWE MPOTAXKEHHOCTW y4acTKa B nNpefenax nHTepeana 3aluTbl, Ha KOTOPOM
BO3MOXHO obecrneyeHue 3alunTbl NO KPUTEPUIO NNOTHOCTKU KATOAHOIO TOKA, K 0DLWeR NpOoTSHKEHHOCTU UHTEp-
Bana 3awuTbl. B cnyyae, ecnu oTHOLLEHWE MeHbLLE eANHWLbI, TO KaToaHasa 3awumTa He cnocobHa obecneyunTb
3aLUUTY MO KPUTEPUSIM NNOTHOCTU KATOQHOIO TOKa Ha BCel NPOTSEHHOCTU MHTEpBana 3aLuThl.

5.7 [Qna Konu4ecTBEHHOW OLEHKM IHEepreTnyeckon adh@eKTUBHOCTU KaToAHOW 3alnThl ONpeaensaT oT-
HOLLEHWe CuIbl TOKa, PAacXog4yemMoro Ha 3alMTy MHTepBana 3aluThl, K obLe cune Toka KaToAHOW 3aLuThl
KOMNOHHbI C YY4ETOM OTHOLLEHUS! ANTUH paccMaTpUBaeMO KOMOHHbLI U MHTEpBana 3aluThbl

h L

b L’

roe [, — cwuna Toka, pacxogyemas Ha MHTepBan 3aluThl, A,
I, — cuna Toka KkaTo4HOW 3aLunThI, A;

L — nnuHa akcnnyaTauWoHHOW KOMOHHbI, M;

L, — AnvHa vHTepeana 3awunTbl, M.

e=

(1)

5.8 B cnyyae, ecnu oTHoweHWe MmeHblwe 0,4, To KaTogHas 3awmTa aHepreTudeckn HeaddektueHa. [na
OLLeHKWN 3HepreTnyeckon aheKTUBHOCTHN TakKe PEKOMEHOYETCA NCNONb30BaTh Cnefyllne napameTpbl:

- Cuny ToKa, Heobxoaumyo Ans obecnedeHUs 3allUThl MO KPUTEPUIO MIOTHOCTU 3aLUUTHOIO TOKa B UH-
Tepeane 3allnTbl;

- MOLLIHOCTb, 3aTpadunBaeMyr Ha nonspuaaluo obcagHoM KONMOHHbI, ONPeaenseMyto Kak Npou3BedeHne
CUIbl TOKa W HANpsiKeHWsa KaTOAHOW 3aLnThl;

- MakcumMarnbHoe 3HavyeHue 3alMTHOrO NoTeHuMana B ycTbe CKBaXuHbl Npu obecneveHn Heobxognmown
NIOTHOCTM 3aLLMTHOIO TOKa B MHTepBare 3alnTbl.
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6 MNMopagok pacyera napamMeTpoB KaTogHOM 3alnThbl 006caAHbIX KONMOHH CKBaXXUH

6.1 Pacuetr napamMeTpoB KaTogHOW 3allMThl 06cafHbIX KOMOHH CKBaXWH BLIMOMHSAKT B CriegyoleM no-
pagke:

- pac4eT COMpPOTUBIEHUsI pacTeKaHW Toka rnyBbuMHHOMo aHO4HOMO 3a3eMIeHNs;

- BblIBOp MHTEpBana 3awuThl No 5.4;

- BblbOp MaTeMaTU4ecKoln MOOENWU B 3aBUCMMOCTU OT KOHCTPYKUMOHHOW FPynnbl CKBa)WHbl (CM. npu-
noxexue IN);

- NpoBeAeHWe pacyeTa NapaMeTpoB C UCNONbL30BaHUEM BbIDpaHHOW MaTemMaTUYecKon Moaenu.

6.2 OnpeneneHne KOHCTPYKLUMOHHOW TPYMMbl CKBaXWHbI NpUBEAEeHO B npunoxeHun B. Ecnu npoektu-
pyemMas CKBaXXuMHa He cOBnagaeT no BCeM yKa3aHHbIM napamMeTpam KOHCTPYKUMOHHOW rpynne CKBaXWH, Npu-
HaANEeXHOCTb K rpynne onpeaenstoT no 6onbLUKMHCTBY NapaMeTpoB, Ha4yMHasa ¢ Haubornee 3Ha4YUMbIX ANs Npo-
BeAeHusa pac4yeTa:

- rmy®uHe cnycka 3KcnnyaTaunoHHON KOMOHHEI (3KCMNyaTaLMoHHOIo XBOCTOBUKA);

- KonudecTBy 06CafHbIX KOMOHH;

- OuaMeTpy 1 TOMNWKUHE CTEHOK 06caaHbIX KOMOHH;

- WHTepBanam cnycka o6cagHbIX KOMOHH CKBaXKWUHbI, KPOME 3KCNyaTalOHHON.

6.3 PacyeT cunbl TOKa 1M HanpskeHUsl YCTaHOBKM KaToAHOW 3aLyuThl 00CagHbIX KOMOHH CKBaXMH NMPOBO-
OAT ¢ UCNONb30BaHWEM MaTeMaTU4eckux Modenen, npuBedeHHbIX B NpunoxeHuu I Beibop maremaTnyeckoin
MOZENU OCYLLECTBINAKT B 3aBMCUMOCTU OT KOHCTPYKLMOHHOM rPYNMbl, K KOTOPOA OTHOCUTCS MPOEKTUpyemas
CKBaXuHa.

6.4 3dheKTUBHOCTL KATOOHOW 3alLWThl B YACTM CHUKEHUS KOPPO3WOHHBIX Yrpo3 OLEHMBAKT no 5.6.
Mo pesynbTatam cpaBHeHMA genatoT BbiBo4 00 aheKkTUBHOCTM KaTOL4HOW 3aLLWThI.

6.5 SHepreTudeckyo ah(peKTMBHOCTb KaTOOHOM 3alMThl oueHuBakoT no 5.7. [o pesynsratam cpaBHe-
HUA OenatT BbiBo 00 aHepreTuyeckoin ahpeKTMBHOCTU CUCTEMbI KATOAHOM 3aluThl. [1NA OLEeHKN aHepreTu-
Yeckon adpPeKTUBHOCTM PEKOMEHAYEeTCs UCNONb30BaTh NokasaTenu no 5.7.

6.6 LlenecoobpazHocTb peanu3aunm KaTogHON 3aluThl OLEHMBAKOT HA OCHOBE TEXHUKO-3KOHOMMWYECKO-
ro obocHoeaHus no 4.10. MNpu HeyQOBNETBOPUTENBHLIX pe3ynkTaTax TeEXHUKO-3KOHOMUYECKOro 06ocHOBaHNUS
MINW ero OTCYTCTBUKX MepOnNPUATKS MO KATOOHOW 3alluTe NPUMEeHATb He J0MnycKaeTcs.

6.7 MNpu NnocTynneHum JONONHUTENBHOW MCXOAHOM MH(OPMAaLMK MO COCTOAHKMI0 06CcagHbIX KOMOHH CKBa-
XWH M HanM4nio KOPPO3MOHHBIX MOBPEXAEeHWI B NMpoLecce akcniyatauuu LenecoobpasHo NoBTOPHO BbIMON-
HUTb pac4YeTbl COrMacHO HACTOALWEN METOANKE.
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MpunoxeHune A
(pexomeHgyemoe)

Cucrema nocnegoBpaTenbHbIX onepauuﬁ no onpegeneHUO MepOﬂpMﬁTMﬁ no 3auiuTe OT KOPpPO3UK
U NPOEKTUPpOBaAHWKO KaTogHON 3alWnTbl 06cagHbIX KONMOHH CKBaXWH

AJ'IFOpMTM no onpeneneHUuo Meponpmmmﬁ no 3awute OT KOPPO3nKU 1 NPOEKTUPOBaHUID KaToaHOW 3awmTel obcag-

HbIX KONMOHH CKBaXXWH npneegeH Ha pUCyHKe A,
Havano

CBHop UCXoAHLIX AaHHBIX AN MEPONPUATHIA NO 3aLLUTE OT KOPPO3WK U NPOSKTUPOBAHWUIO
KaTogHOM 3alluThl 06cagHBIX KONOHH CKBEXMH

v

AHanus reousn4eckux JaHHbIX
MaydeHue onbiTa AKCNNMyaTaLyu CKBEXMH B aHANOMYHbIX yCroBusx (4.2)

Hem

TpebyloTes MepONPUATUA
no 3aluTe oT KOppo3un?

AHANWM3 NPUYAH, NPENATCTBYILUMX PEanu3aLnn KETOOHOW JawmTel

Wmetotcs dakTophl, NpensATcTBYOWME da

peanusaluy KaTogqHol 3alluuThI?

| AHanua KOHCTPYKLMOHHbIX JaHHbIX N0 CKBaXWHe |

Y

| OnpeaeneHUe KOHCTPYKLIMOHHOM rpynnbl CKBaXKUHBI (NpunoxeHue ) |

| OnpepensHye MHTEPBATA KATOJHOW 3aWKThI {(5.4) |

v

| AHanu3 Koppo3MOHHOW ONACHOCTH CpefAbl B MHTEpBane KatoaHor 3awmTel (5.5) |

WHTepean saliuThbl
3aTaMnoHUMpoBaH?

j=5mAMm2

Y ¢ ¥

PucyHok A1, nucT 1 — ANropntM No ONpeaeneHnio MeponpuaTUA Mo 3allMTe OT KOpPOo3mn
M NPOEKTUPOBAHMWIO KAaTOAHOM 3allmTbl 06CcaHbIX KONOHH CKBaKWH

=10 mA/m2
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Hanuuue Koppo3sMoHHOM
cpedsl B UHTepBane

3alnTBI h J

3Ha4YeHWe NNOTHOCTU
Hem TOKA yABauBaeTcA
b |

Y
| BeiGop MaTeMaTyeckoil Mogenu. Pacuet no mareMatuMeckoi Moaeny (npunoxeHune B) |

¥

| PacHeT ConpOTMBIIOHMS aHOAHOTO 3a38MIUTEA |

Hem

3apgaHHbIe KpUTEPUA KATOOQHOM
3aLMTLl AOCTUrAI0TCA B UHTEpBAane
aalwuTel (paagen 5)

OBeCNEUMBABTCH SHEPIETUMECKaR e

acpbexTneHocTs (5.7)

3awmTa OT KOPPO3UN TexHUKo-3KoHOMUYECKoe MNpumMeHeHne
3 obocHoBaHWe npuMeHeHua 3X3 ansTepHaTUBHBIX [«
He TpebyeTcA
obcapHbIX KONMOHH MeTomoB

MpoekTupoaaHWe sKcnyaTaLMoHHOro BypeHus wunu obycTpoicTea

PucyHok A1, nucTt 2

n puMmedHyaHne — TexHuKo-akoHoMU4Yeckoe obocHoBaHWeE NPUMMEHEHWA 3allnTbl OT KOPPO3WK B paMKax HacToA-
wero ctaHgapTta He pacCMaTpUBaeTCA.
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Mpunoxenune b
(cnpaBo4Hoe)

KOHCTPYI{LIMOHHI:IE rpynnbl CKBaXWH

KoHCTpyKUMOHHBIE rpynnbl CKBaXWH NpuBedeHsl B Tabnvue b.1.

Tabnuua B.1— KoHCTpYKUMOHHBIE IPYNMbl CKBAXWH

HawnmeHoBaHue n1a)pameTpa Hanpasnere?) KoHayKTOp TexHu4eckas JKkennyataunoHHas | SKcnnyaraunoHHbIA
KONOHHbI KOMOHHa KOnoHHa XBOCTOBUK

| rpynna
[OuameTp KOMOHHLI, MM — 245 — 168 —
TonwmHa CTEHKW, MM — 7—12 — 7—12 —
WHTepBan cnycka, m — 0—500 — 0—1500 —

Il rpynna
[dunameTp KOMOHHBI, MM — 324 245 168 —
TonwmHa CTeHKW, MM — 7—12 7—12 7—12 —
WHTepBan cnycka, m — 0—500 0—1500 0—3000 —

Il rpynna
[OunameTp KOMOHHBI, MM 426 324 245 178 —
TonwmHa CTEHKK, MM 10—12 8—12 8—12 7—12 —_
WHTepBan cnycka, m 0—100 0—500 0—2000 0—4000 —

IV rpynna
[nameTp KONOHHLI, MM 426 324 245 178 114
TonwmHa cTeHKW, MM 10—12 8—12 8—12 7—12 7—10
WHTepBan cnycka, m 0—100 0—500 0—2000 0—4000 3900—5000

V rpynna
[uameTp KOnoHHbI, MM 426 324 245 178 1143)
TonwmHa CTEHKK, MM 10—12 8—12 8—12 7—12 7—10
WHTepBan cnycka, m 0—100 0—500 0—2000 0—4000 3900—5000

3)

1) OBcagHbIe KOMOHHLI LEMEHTUPYIOT OT 32608 [0 YCThA.
2) BapuaTWBHOCTb MCNOMNL30BaHNS AMaMeTpos 06caaHLIX KONOHH ONPenensaeTcs cneayowmm obpasom:
- Hanpaenenve — 324—508 mwm;

- Konpgyxtop —245—473 mm;

- MNpomexyTovHas KonoHHa — 168—377 Mm;
- JKcnnyataumMoHHas KonoHHa (XxBocToBKK) — 114—194 mm.
XBOCTOBMK HELLEMEHTUPYEMbIA (PUNLTP).
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MpunoxeHune B
(pekomeHgyemoe)

PEKOMEHAYEMI:IQ anbTepHaTUBHbLIE MeTOObIl 3alLMThI 06cagHbIX KONMOHH CKBaXWH OT KOppo3uun

B cooteetctBum ¢ 4.11 pexkomeHayeTcd NpuMeHAaTb creayrlwine ansrepHaTuBHbliE METOOb! 3aLLNThbI obcagHbIX KO-
JTOHH CKBaXWMH OT KOPPO3UK, B TOM YUCNE NepCrnekTUBHbIX!

npuMeHeHne 3alllnTHbIX I'IOKprTVIF‘I HapymHoﬁ NOBEPXHOCTU obcafHBIX KOMOHH CKBaXKWH;

npuMeHeHne NpoTMBOKOPPO3NOHHbIX [no6aBoK B TAaMMNOHaXHOM pacTeope;

npuMeHeHne TaMnNoHaXXHbIX MaTteplanoB C BbICOKMM CONPOTUBNEHNEM;

npMMeHeHne HeMeTannm4ecknx pr6 obcagHOWM KOMOHHbI;

npMMeHeHue pr6 Cc yBEJ'IVI‘leHHDI?I TOMLMHOW CTEHKW C UEene obecnedveHuns NPOEKTHOro CpoKa akcnnyatauun B

KOHKPETHbIX YCNOBUAX;

npumeHeHne Tpyd obcagHON KOMOHHBI M3 BbICOKONErMpoBaHHbIX (HepXaBerLux) cTanen.

n pumedyaHne — AJ'IbTBpHaTVIBHbIe MeTOAbl 3alUTbl NPUMEHMMbI Ha CTagnun OGYCTpDﬁCTBa CKBaXWH, 1 UX cne-
OYET pacCMOTPETE Ha 3Tane paspaﬁoTKM HpDEKTHO-CMeTHOIZ AOKYMEHTaUWK Ha NX CTPOUTENBCTBO.
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Mpunoxenue I
(cnpaBo4Hoe)

MaTtemaTuyeckue Mogenu Ansa pacyeta napamMeTpoB KaTOOHOM 3alUThI
06cafHbIX KOMOHH CKBaXWH

1 Marematu4eckue Mogenu Ans pacyeTta HanpsXXeHWUA KaToOAHOW 3alMTbl

1.1 MaTtemaTuyeckme MOOENKM ANA pac4eTa HanpsSKeHUsA KaToOaHOM 3aluThl 06caaHbIX KONMOHH CKBaXWH OCHOBA-
Hbl Ha pe3ynkTaTtax KOHEeYHO-3NEMEHTHOTO MOAENWUPOBAHWA pacnpeaereHns NnapaMmeTpoB KaToaHONW 3aluTel B 06caaHbIx
KOMOHHAX W TOpHbIX Nopoaax.

[1.2 HanpspkeHne kaToOAHOW 3alWThl 3aBUCUT OT:

a) Cunbl TOKa KaTOOHOM 3alUKThl;

0) yOoenbHOro anekTpPUYEecKoro CoONPOTUMBNEHUA TPYHTA;

B) rMy6BuHbI CKBAXUHBI;

r) KONUYecTBa U NPOTSKEHHOCTU 06CaAHbIX KOMOHH;

A) AMaMETPOB U TOMWMWH CTEHOK 06CaaHbIX KOMOHH;

e) rmy6uHbI 3aneraHns aHOAHOTO 3a3EMIEHUS;

) paccTOAHMS OT CKBEXXWHBI [0 aHOLHOTO 3a3eMIeHus;

1) COMPOTUBNEHUA LEMEHTHOMO NOKPLITUS.

B paccmatpuBaemMeix NpUBNmwKeHHbIX MOAENAX YYMTEIBAIOT BAMAHWE NapaMeTpoB B COOTRETCTBUM C NepednUcreHu-
sAMK a), 6) 1 B), OkasbiBarLWMMKU HaubonbLUee BrMAHUE Ha HaNpshKeHWe KaTOAHOW 3allUmMThl.

1.3 HanpsxeHue katonHoi 3awuTel U, B, onpenensiotr no cdopmyne

pA = nre,

U, =1, (p, (aL + b) + R,), (r.1)

rae /, — cuna Toka KaToaHOW 3aliuThl, A;
P — CPEAHEB3BeLleHHOe YOenbHOEe AMNeKTPMUYEecKoe CONpoTUBNEHUe rpyHTa, OM-m;
L — rnyBuHa CKBaXWHbI, M;
a, b — koapULMNEHTHI;
R, — conpotueneHue pacTtekaHuio Toka rmyBuHHOro aHoaHoro aasemneHus, Om.
3HaveHnn koaOUUNEHTOR a U b ANA pasHbiX KOHCTPYKLUMOHHBIX rPYMNN CKBaXWH NpuBeaeHsl B Tabnuue 1.

Tabnuua M1 — KoadpduumeHTel MaTEMATMHECKMX MOOENEN ANS pacdeTa HanpaXKeHUs KaTogHoW 3aLluTel

3HaueHve koathbmumeHTa Ana paznuyHblX KOHCTPYKLUMOHHBIX FPYMMN CKBaXKKUH
Obo3HaveHne KoadduumneHTa
I v 1l rpynna II—V rpynna
a, M2 -0,38-107% -0,13- 1078
b, M~ 14,08 - 10~3 13,46 - 1073
MpumeyaHune — 3HadyeHUA KOAPDOULMEHTOB @ U b paccuuTaHbl ANA CKBAMKUH, UMeloW KX Haubonee LWUMPOKO

npYMeHsieMble napameTpsl 06caaHbIx TPY6; NepexoaHoe conpoTUBMEHNE LUEeMEHTHOrO nokpbiTud 100 OM - M2; ry6uny
cnycka BepTukanbHoro aHogHoro 3asemnenus 100 M; paccTosiHWe OT CKBaXMHbl 40 aHoAHoro 3azemnenns 200 m.

.2 MaremaTtu4eckue Mogenu ans pacyeTa pacnpegeneHUA NNOTHOCTKU 3alUUTHOINO TOKa U CUNbI TOKa
KaTo4HOW 3alWMnThbl

[2.1 MaTtematmndeckne MoOenu OnA pacyeTa pacrnpegeneHms NoTHOCTA 3alUMTHOIO TOKa M CWMbl TOKA KaTOOHON
3alMTel 06CaaHbIX KOMOHH CKBaXWMH OCHOBaHbl Ha pesynbTaTax KOHEYHO-3MIEMEHTHOMO MOAENUPOBaHWUSA pacnpeaeneHmsa
napameTpoB KaTO4HOW 3aLKThI B 06CagHbIX KOMOHHAX U FPYHTE.

[2.2 PacnpegeneHue NNoTHOCTU 3alLMTHOIO TOKA KATOAHOW 3alUWThbl 3aBUCUT OT:

a) cunbl TOKa KaTo4HOW 3aLUMThl;

B) rnmyBuHbI CKBaXWHbI;

B) YAENbHOro CONPOTUBIEHWS FPyHTA;

r) KonudecTBa W NPOTAXKEHHOCTM 0BCaaHbIX KOMOHH;

[) AMaMeTpOoB U TOMWWH CTeHOK 06CaaHbIX KOMOHH;

e) rnyBuHbI 3aneraHns aHOOHOTO 3a3EMIEHNS;

) pacCTOAHUSA OT CKBaXMHBI 0 aHOOHOTO 3a3eMIEHUS;

1) CONPOTMBNEHMA LEMEHTHOIO MNOKPLITHSA.

10
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B paccmaTtpuBaembix MOAENAX yYMTLIBAKOT BAMSAHWE NapaMeTpoB B COOTBETCTBUM C NepeducneHusiMum a) n 6), oka-
3bIBalOWMX Hanbonbllee BNUSHWE Ha pacnpedeneHne NNoTHOCTK 3alMTHOMo Toka. [apameTpbl B COOTBETCTBMMW C Nepe-
YUcneHWaMU B), 1), 4), €), XK), M) COrMmacHoO pesynsTataM KOHEYHO-3MEMEHTHOTO MOAENWPOBAHMA HECYLLECTBEHHO BANSIOT
Ha pacnpefdeneHue NNOTHOCTMW 3aLLMTHOrO TOKa.

2.3 PacnpeneneHve nNNoTHOCTW 3aLLMTHOTO TOKa B cUcTeMe 3aluThl J, MA/M2, npu rnyBunax Gonee 300 M yaos-
NeTBOPUTENBHO OMNMCaHO Criegylowell 3aBUCUMOCTBHO!

J = [ymx", (r2)

rae /, — cuna ToKa KaToAHOM 3alimnThl, A;
m, n — koadduumeHTsl B cooTBeTcTBUM c 2.5 n [12.6;
X — paccTosiHMe OT paccMaTpPMBaeMOR TOYKM OO YCTbA CKBaXUHbI, M.
2.4 Cuny Toka |, kaToqHOW 3aLUMTLl ONPEAENSIOT, NCXOAA U3 yernosusa obecnedyeHns 3agaHHoN NNOTHOCTK 3alyuT-
HOro Toka J,, B 3aboe ckBaskvHbl (Npu X = L) no dopmyne
Jo

I, = , r3
0= (r.3)

roe J, — MNOTHOCTL 3alUWUTHOTO ToKa, MA/M?;
m, n — koadcuumeHTsl B cootBeTcTBUK ¢ 2.5 n 2.6;
L — rny6uHa CKBaXXWHbI, M.

3HaveHnsa koaPULMEHTOB M 1 N pacCYUTaHbl OTAEMNBHO ANA Pa3HbIX KOHCTPYKLUMOHHBIX IPYMM CKBaXKWH.

2.5 Ona ckeaxuH rnybuHon go 3000 M ¢ akcnnyaTauMoHHOW KONMoHHOW auameTpom 168 mm (I 1 || KOHCTPYKUMOH-
Hble rpynnbl CKBaXWH, MPUBEAEHHLIE B NPUMOXKeHUW B) 3Ha4eHus ko3ahUUMEHTOB M 1 N NPW PasHbiX rMyBMHaX CKBaXKUHbI
L, m, nprBeaeHsl Ha pucyHkax .1 u 2.

MpuMmevyaHne — 3HavyeHUsA KOIhDULMEHTOR M U N paccHUTaHbl NS CKBaXWH, MMerLwnx Hanbonee LUMPOKO
npUMeHsiemMble napameTpbl 0b6cagHblx Tpy6 ans | 1 1l KOHCTPYKUMOHHBIX TRYNN CKBaXMWH; NEpPEXo4HOe COMNPOTUBIEHNE Le-
MeHTHoro nokpeITst 100 OM - M2; rmyBuHY crnycka BepTUKANLHOMo aHogHoro 3asemneHna 100 M; paccTosHWE OT CKBAXUHbI
0o aHogHoro 3azemnenns 200 M, cpegHEB3BELWEHHOE CONPOTMBINEHWE MOPHOM NOPOAkLl BAOMb CkBaXMHLI 100 OM - M.

04
D o B B P R P T P T R S T B T PR o o 2 S R R P o P S R
R
_-®
m 4,5 = __________________________________________________________’_‘__'_’e_‘_f: ______________________________
_______________ -
3.0 s e B e e 3550
B o s G S ST
0.0 T T T 1
1] 1000 2000 3000 4000
Lm
PucyHok 1 — 3HayeHus koapuumeHTa m nNpu pasHblX rMyBruHaxX CKBaKUHbI
(I v 1l KOHCTPYKUMOHHBIE TPYMNbl CKBAXWH)
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PucyHok I2 — 3HayeHus koadphuumMeHTa n Npu pasHbiX rmyBuHax CKBaXMHbI
(I v Il KOHCTPYKUMOHHbIE IPYNIbl CKBAXMH)

2.6 na ckBawH rmybuHoin go 5000 m ¢ akcnnyaTauMoHHOW KonoHHon avametpom 178 mm (Il v IV, V koHCTpyK-

LIMOHHBIE TPYNMbl CKBaXWH, NPWBEOEHHbIE B NpunoxeHun B) sHaveHns koaphuUMEHTOB m W n NpU pasHblx rmybuHax
CKBaMHbI L, M, NnpuBeaeHbl Ha pyucyHkax L3 n 4.

MpumeyvyaHune — 3HadeHWs KO3DMUUNEHTOR M M N pacCYnTaHbl ANS CKBaXWH, MMelLWwmnx Haubonee WNpoKo
npumMeHsaemMele napameTpel 0bcagHbix Tpy6 ans [ll—V KOHCTPYKUMOHHBIX TPYMN CKBaXWH; NEPEXOAHOE COMNPOTUMBMEHNE
LieMeHTHoro nokpbitua 100 Om - M2; rny6uHy cnycka BepTUKanNbLHOro aHoaHoro 3aseMnerust 100 M; paccTosiHWE OT cKea-
WUHBI A0 aHogHoro 3azeMnerus 200 M, cpegHeB3BELLEHHOE CONPOTUBMNEHWE TOPHOW Nopoabl BAoNb ckBaxuHbl 100 Om - M.

B oo e
T
L e il

I B

OGO S U —————

4,0 2 =

0.0 T T T T 1

1000 2000 3000 4000 5000 6000
Lm

PucyHok .3 — 3HadeHns KoaddmumMeHTa m nNpu pasHbelX rMy©OuHaX CKBayKMHbI
(Ill—V KOHCTPYKUMOHHBIE TPYNMbl CKBAXMH)
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1000 2000 3000 4000 5000 6000
L,m

PucyHok "4 — 3Ha4yeHus koadduumeHTa n Npy pasHbix rMy6nHax CKBaXWHbI
(1 n IV KOHCTPYKLIMOHHBIE TPYMMbl CKBaXKUH)

2.7 Kpome rpacdmyeckoro onpeneneHns napameTpoB m 1 1, onpedensailnx Modenb, MOXHO BOCMOMb30BaTLCSA
MaTeMaTUYECKUM BLIpAXEHWEM, YCTaHaBNMMBAKLWUM rpadvk 3aBUCUMOCTK MIOTHOCTU TOKA, HAaTEKaKLLEro Ha ceyeHve
o6cagHOW KOMOHHLI € rMyBWHOM CKBaXWHBI [, KOOPAUHATOM X U NPY CUMe ToKa B Lenu KatogdHou 3awuTtel 10 A

j=(0,00008 - 2—0,136 - | + 188) - x{-0,00014 - 1-0,1313) (T4)

roe j — NNoTHOCTbL ToKa, MA/M?,
| — rnybuHa cKkBaXuHbI, M;
X — KOOpAuHaTa no AnvHe Mopenu, M.

Mopgenb yaoosneTBoputensHo paboTtaet B AuanasoHe rmyouH 100...5000 m. Mogens noanexuT KoppekTUpoBKe A
OPYTUX 3HAYEHWIA CUMbl TOKA, C Y4ETOM NPONOpUMOHanNeHOCTU MexXdy napaMmeTpamu CUIbl TOKa 1 NNOTHOCTK TOKa.
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