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YOK 620.197.3:621.311.2 (OP3.96)

Pa3pabotann: A0 "Hay4HO-uccneposaTensCKMM WMHCTUTYT NO nepepade
3NeKTPO3HEPrUM MNOCTORHHLHIM TOKOM BLICOKOMO HanpaAxeHwua"
(AQ "HMMUNT"), A0 "Ocmoc TekHonopxu CN6~.
UcnonuuTenn: [lOKTOp TexH. Hayk, npodeccop I0.f.Hoccensb,
KaHA.TexH.Hayk B.WU.lManaHos,
KaHO.TexH.Hayk [.C.Ka3apos,
KaHO.TexH.HayK A.B.llonrkos,
KaHO.TexH.Hayk H.WU.Tecos,
uHxeHepat H.B.NAxosa, B.®.MoHoMmapesa.
YTeepxaeHs: [lenapTaMeHTOM Hayku u TexHuku PAO "E3C Poccun”.

HacTtosume "Pykosoasuue yKa3aHuna" (PY) pa3paboTanel B
cooTtseTcTBuM ¢ [QCT 25812-83, rOCT 9.602-89, "Mpasuvnamn yCcrpoucTs
3nekTpoycTaKosok" (NY3), "MpasBunaMn TexXHUYECKOWU 3Ikcnnyartauuu
3neKkTpoycTaWoBok notpebutenen" (NT3I), "Mpasunamnm TexHUYHECKOW

He30nacHOCTK npu 3KCMNYyaTaunn 3neKTpOyCTAHOBOK noTpebutenen" (OT6),
"CTpoWTEeNbHbIMU HOpMaMu v Npasunamu” (CHWUM), a TaKxXe C y4eTOM 0OnkiTa
NPOEKTUPOBAHNA " 3Kcnnyarauuu KaToaHon 3aWn Tl noa3eMHbIX
IHEpPreTUYeCKNnx COOPYXeHWI 0T KOPPO3uM W CcOoBpPeMeHHbix pa3paboTok B8
3Ton obnacrtu. )

"PykoBOQAWMe YKA33HUA" fipefiHa3Ha4eHbl ONA MHXEHEPHO- TEXHUYECKUX
paboTHNUKOB HAYYHO-UCCNENOBATENBCKUX, MNPOEKTHHIX, CTPOUTENbHLIX W
IKCNNYATAUUOHHBIX OPraHn3aumMn, 33aHUMMAlWUXCA BONPOCAaMM  33WUTHl OT
KOPPO3uu.

HacTosuune "PyKoBOoORWME yKa3aHUA" COCTORT U3 ABYX HacTtewn. llepean
4acTe comepxuT TpeboBaWMA K napaMeTpaM 3NEKTPOXUMKMYECKOW W
3NEeKTPOAPEHAXHOW 33aWnTbl NOA3EeMHLIX COOPYXeHWW OT KOppo3vu U
onpenenseT  MNOPRAOCK NPOEKTUPOBAHURA, crponTenncTea, caasn v
3KCMNyaTauun 3TUX CPeacTs. BTopas 4acTb COAEPXUT KPaTKuMe CBEQEHURA
0 KOpPO3uKM NOO3EMHBIX COOPYXeHWHA U cpeacTsax 3alimMTbl OT Hee, a TakKxe
MeToau4ecKue U CNpaBOuHbIe pasnend.

B pa3fene 2.1 npuBeaeHbl onpefeneHMA OCHOBHLIX TEPMMHOB M NOHATUNA,
Mcrionb3yemeix B PY.

C BLIXOAOM HAacCTORAWMX PY "Pykosoaonwue yKa3aWuA NO KAaTOQHOW 3aummTe

NOA3eMHbIX 3HEpPreTUYeCKUX COOPYXEHW OT KOPPO3UU", BoiNyWEeHHbe
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MUHUCTEPCTBOM 3HEPreTUKW U anekTpupnkaunmu CCCP (MnasHoe TexHUYecKoe
ynpasfneHue no 3kKcOnyatauuw aHeprocucTem, Mockea,1985r.), CHUTAWTCH
yTpaTuUBWUMKU CUNY.
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YacTb nepgas
OBUWE TEXHUYECKUE TPEBOBAHUS K CPEACTBAM 3MEKTPOXUMWYECKOW
U 3NEKTPOOPEHAXHOHK 3AWWTH MOA3EMHbIX 3HEPTETUMECKMX COOPYXEHWH
OT KOPPO3uW, NOPANOK WX NPOEKTUPOBAHUA, CTPOUTENLCTBA,
COAYU WU IKCNNYATAUUKU

1.1. Obume nonoxeHun

1.1.1. HacTtoswve "PyKOBOORWME YKA3aHUR"  PacrpoCTpaHAOTCA Ha
noa3eMHble (MNK NOABOAHBIE) 3HEPreTUYeCKUe COOPYXEHUSR.

Non3eMHbIMU 3IHEPreTn4eCcKUMu COOpPYXEeHUAMU (n3c) Ha3BaHhl
JHepreTU4YeCkUEe COOPYXEHWHA, BHEWHAR (HApYXHAA) NOBEPXHOCTbL KOTOPLIX
CONPUKACcaeTCA C FPYHTOM WNKU Kakow-nubo so0QHOW (Hanpwumep, MOPCKOW)
cpenont. K HUM OTHOCATCH 3neKTpuyeckue Kabenn HanpraxeHuem 6-500 kB,
MarucTpanbHele TeENNOCeTH KaHaNbHOW U beckaHaneHOM NMpoKMNagku, a Takxe
pa3nu4Hoe noasemHoe obopyaoBaHMe U COOPYXEHMA (B 4AaCTHOCTH,
Tpybonposonsl, DYHOAMEHTHI) INeKTPOCTaHUUM, npeobpasoBaTenbHbIX
NOACTAHUMIM U NPOMbIWNEHHLIX MNOWaRoK.

1.1.2. PY ycTaHasnueaioT obume TexHuseckne TpeboBaHus Kk Mmertuaam
M CcpencTBaM anekTpoxummuyeckon (3X3) u anexTpoapeHaxHow (3[3) 3awnTh
M3C OT ecCcTeCTBEHHOW (B YACTHOCTU, NOYUBEHHOW WAU MOPCKOW) KOPPO3IUK
M 3NEeKTPOKOPPO3WM, BO3HWKaKWew nNog AOEWUCTBMEM BHEWHMX TOKOB,
npoTexkaloW1MXx 8 3eMne MnM Bode, B TOM uYacne bnyxpaouvx TOKOSB,
BO3HMKaKWKUX, B YaCTHOCTU, NPU 3KCNAyaTaumm 3NeKTpUPUUMPOBAHHOMO
penLCcoBOro TpaHcMopTa, a Takxe Tokoe paboqnx 3a3eMneHwi nepepa-
NOCTOAHHOFO TOKa. (OCHOBHbIE NOHATURA, OTROCAWMECHA K 3X3 u 303 N3C,
M3NOoXeHsl B paspnene 2.1).

PY  pernaMeHTWpyiOT NOPAOOK MNPOEKTUPOBAHUA, cTpouTenecTBa
(MOHTaxXa), PeKOHCTPYKUMUM W IKCANyaTaunn CUCTEM NPOTUBOKOPPO3UOHHAN
3awmTel N3C,

1.1.3. Noa cucTeMom NPOTUMBOKOPPO3UOHHOM 3aWMThl NM3C B HacTOAWMX
PY MOHMMaETCA KOMNNEKC CPeacTB U MeponpuaTUiA, obecneduBanwMx 3aumTy
3TNUX COOPYXEHUM OT 3INEeKTPOXUMUYECKOW KOpPO3uUM B TedeHWe 330aHHOro
cpoKa.

1.1.4. ObobweHHasn cxema, onpenensowan obbvewm “"
nocneposatenLHocTe paboT u MmeponpuaTu no obecnedenuo 3X3 wm 303
NOO3eMHbIX 3HEPreTUYeCKUX COOPYXEeHWn, nNpeacTasneHa Ha pumc.l.1l.
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1.2. NopAnoK npoBefeHUA KOPPOIUOHHEX WU3IbICKaHWUA

1.2.1. 33apaden KOPPO3UOHHLIX U3bICKaHUK (KW) ABNReTCA nony4Yexue
MCXOQHBIX OaHHBIX ANA NPoeKTuposaHUa 3X3 u 33 N3C, xapakTepuayowmx
KOPPO3MOHHYIO aKTUBHOCTb cCpeabl (rpyHTa wnuM  BOALI), B KOTOPOW
paameuersl 13C, a Takxe KOPPO3UOHHOE COCTORHWE CcywecTBywownx N3C Ha
TEppPUTOPUU CTPOAWMNXCA MWNKU PEKOHCTPYUPYEMbIX IHEPreTUHeCcKkMx obvekTos
. (8 ToMm 4yucne, H3a nnowapnkax T3C u A3C).

1.2.2. KW ponxHbi nNpoBOAMTLCH KAaK Ha CcTaauM  TEeXHMKO-
IKOHOMMHECKOro 0BOCHOBAHWMA Tpacc W 30H pas3MeweHWUA MN3C, Tak ¥ Ha
CTaouM MNPOEKTUMPOBAHMA UX 3NEeKTPOXMMUYECKOW  3aWMThl (ecnu  Ha
npefbinylWwen cTafny noarsepxneHa HeobxoauMocTb NpuMeHeHUs 3X3 v 3[3).

1.2.3. KW, nposoafswmMecs Ha CTagMM TEXHMUKO-3IKOHOMUYECKOro
obocHOBAHMA Tpacc W 30H pasmewennsa ([13C, BBINOMHALXTCA C ULeNsl
onpeneneHnf KOPPO3MOHHBIX YCNOBWUA Ha TeppuUTOpMKM pacCMaTpuBaeMblx
NPOMBILNEHHBIX MNOWAROK MAW TPACChl NOO3EMHEIX COOPYXEHWUHW; 0Opu 3TOM
pacCCMaTpMBAIOTCA BO3MOXHbIE BapuaHTel pacnonoxeHna M3C, a Takxe
BLIABNRAETCAR Hanu{4e 3INeKTpUPUUMPOBAHHOrO TpaHCNOpPTa W gpyrux
MCTOYHMKOB BHEWHWX, B TOM dmcne bnyxpawownx, TOKOB B pagmyce ao
15 KM OT 30H “x pd3MEWEHUA. Ha COCHUBAHWMW MNONYyHEHHBIX OdHHbLIX
aenaercA 3aknoyeHWe 0 HeobHXxOAMMOCTU NpuUMeHerUA 3X3 N DOPMYNUPYIOTCA
pekoMeHOauny o Boibope TUNA M3IONALUMOHHBIX MOKPLITUMN.

1.2.4. KW, nposopsumecs Ha CTaaMu NpoeKkTupoBaHUA 3X3, AONXHb!
BKMOY4aTL B ceba paboTe no subopy MeCT YCTAaHOBKM AHOOMBIX U 3aWMTHBLIX
3a3eMnexnn, nogknoyYeHUs Kabenem K NOA3EMHbIM COOPYXEHWAM, aHOMHbIM
3a3eMneHnAM WU penbcaM 3NeKTpUPUUMpOBaHHOrO TPAHCNOPTA, a Takxe
pa3MelWeHUA KOHTPONbHO-M3MEepUTENbHbIX MYHKTOB, NPOBOAAWMX MNepeMelivdeK
W OPYTrUX 3NeMeHTOoB, Heobxooumelx ONA MCcNonb3oBaHMAa 3X3 v 3[3.

1.2.5. Ecnn B xopge cTpouTenbcTsa npoknaaka N3C npou3BoOAUTCA C
OTCTyneHneM OT nNpoekTa, TOo AOOoNxHul bwiTe MNpoBeféHsl AONONHUTENbHbLIE
M3bLICKAHMA B MECTax peanbHOr0 pa3MeweHWa NOA3eMHLIX COOPYXeHUn.

1.2.6. MNpu paspaboTke 0OHOCTAaOWMHOrO nMpoeKTa N3bICKAHWA,
yKasaHHole 8 NN.1.2.3 1 1.2.4, NpoBOOATCA OOHOBPEMEHHO.

1.2.7. KOppO3WOHHBEIE M3LICKAHUA HA BCEX CTadMAX OAONXHA NpOBOAWUTGL
OpraHMsauna, B YCTaBe KOTOPOW MMEeTCs COOTBETCTBYWWAR 3annchb.

1.2.8. KW nonXHbl NpoBOAMTbLCA HAa OCHOBAHWMM TeXHWU4YeCKOro 3afaHus
Ha W3biCKaTenbCkuMe paboTbl, YTBEepXAEHHOrO 3aKa34YWMKOM. TexHu4yeckoe
33AaHNe Ha KOPPO3MOHHbIE W3BICKAHWA [ONXHO COAEPXATe CcreaywuMe
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cBefeHWA U NaHHbie, HeobxoauMbe QANA opraHW3auMm U NpoBefeHUA NONeBbiX
paboT 1 nabopaTopHLIX UCCNeQOoBaHM:

- OCHOBaHWUe ANA NPOBEAEHWA KOPPO3UOHHLIX WU3LICKAHWUMA ;

- HauMeHoBaHWe ¥ MecToncnoxXeHue 0bHLEKTA CTPOUTENLCTBA;

- pasMepsl obcnepyemow TeppUTOPUKM MPOMNMOWANKM ;

- CPOKMW BBOAAd B 3IKCNNYaTaUWIO NPOEKTUPYEMBIX COOPYXEHWUH ;

- CTaauu NPOEKTUPOBAHURA;

- MaTtepuansl NpeabRyWMXx WU3biICKaHWA;

- TexXHUYEeCKue XapakTepucTUKU IHEepreTUYeCKOro obvexTa;

- nepeveHb CywecTByoWWUX U NpoeKkTUpyeMbix MeTannuyieckux N3IC un mx
TEXHUYECKUE XapaKTepUCTUKU.

1.2.9. K TexHM4eCKOMY 3aQaHMI0 OONXHbl MPUNAraTbCA CUTYAUNOHHBIN
nnaHd NPOMNNOWAaaKW, a TaKXe NNaH UHXEHEPHbIX KOMMYHUKAUWW W CeTen ¢
MPOQONbHLIMWU MNPOGUNAMU U pa3Mepamu.

1.2.10. nMNporpaMsa KW nOonxHa COCTABNATLCA HA OCHOBAHWUM
YTBEPKAEHHOro TexHW4YeCcKOro 3af0aHnua ¢ WCNONb30BAHWEM - UMEOWMXCHA
CBefeHMn U MaTepunanos 0 KOPPO3MOHHLIX YCNOBUAX B PAMOHAX pPa3MEUEHWUF
N3C.c y4eToM ocobeHHOCTeNn NpoekTUpyeMmoro obbexTa.

1.2.11. Obvem nonesuix U KaMepanbHeix paboT onpenenfeTCcA NPUHATON
TexHonornmen CTPOMTENLCTBA, Pa3MepaMv  MPOMBLILNEHHOW  AROWanKku,
penbedoM MECTHOCTW, WMHXEHEPHO-Ieonorn4yecKUMM yCNoBMAMWU, pa3aMepamu
W napaMeTpaMu 3awmwaembix M3C, NNOTHOCTbLIO 3aCTPOVKA TEPPUTOPUU
Ha3eMHbIMU  303HUAMW KU NOA3EMHLIMA  COOPYXEHWAMM, a TakKxe MAPYrumu
dakTOpamMmn, onpenenseMbiMi 0COBEHHOCTAMM NpoekTUpyembix M3C.
TpeboBaHuAa K o00beMy WCXOOHbIX [OaHHBIX ANA MPOEKTUPOBAHWMA  3IX3
YCTaHaBNMBAKTCA HacTosummu PY ©n CHull 1.02.07-87 “"WHXeHepHble
M3bICKAHWA ONA CTpouMTenscTBa”.

1.2.12. B obbem KODPO3MOHHEIX M3LICKAHUM QONXHLH BXOAMUTSL:

-  PEeKOrHoCUMpOBOYHO-TexHMYeckoe obcnenosaHuWe nNAOWAAKW, rae
byner pa3MeweH 3HepreTMyeckun 0bveKT, W npuneraowen K Hen
TeppuTOopuMu B paavyce 1000 wm;

- onpepeneHWe KOPPO3WOHHONQ COCTORHWMA cywecTsywowmx MN3C u
CPEACTB MX 3aWMThl OT KOPPO3UW (NPU UX HAUYUK) ;

- onpeneneHMe  MeCT  PAacCnOMOXEHWA  MNyHKTOSB KOPPO3NOHHLBIX
uccnenoBaHum;

- oTbop obpasuos (Npob) FPYHTOB M rPYHTOBLIX BOMO;

- M3MEepeHWe yaeneHOro 3NeKTPUHECKOro CONPOTUBNEHUA FPYHTOB;
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- onpepenerve KOPPO3WGHHOW aKTUBHOCTU (PYHRTOB MO 3HAMEHUW
cpenHen NMnNOTHOCTWM KAaTOOHOro TOKa;

- onpefdeneHWe KOPPO3UOHHOM arpeCCUBHOCTM MPYHTOB W FPYyHTOBLIX
BOA NO OTHOWEHMO K aNOMWUHMEBBIM U CBUMHUOBbBIM O0bonodkam xabenenm;

- ONpepenexHve NapamMeTpOoB 3NEKTPUYECKOr0o nona bnyxnaownx TOKOB,
npoTeKawnwnux B 3eMmne;

- KaMepanbHas obpaboTka Matepuanos WaMepeHWn;

- COCTaBneHue TEXHWUHYECKOro OT4YeTa N0 KOPPO3MOHHLIM M3BICKAHUAM C
PEeKOMEHOAUNAMMK no NPOEKTUPOBAHUK " pa3MeweHuo cpencts
3NEKTPOXUMUYECKON 3alMThl NOQ3EMHbIX 3HEPreTUHECKUX COOPYXEHUN.

Npu 'npoaeueHmm KW B8 pavoHe pPa3MeWeHWa BbIHOCHbIX paboumx
3a3eMNeHnn anekTponepefad MNOCToRHKOre Toka (NNT) pononHUTenbHO
AONXHbl BbITb BLINONHEHEl WMCCMNEOO0BAHMA BMMAHUA TOKOB, MNpOTeKaowMx B
3emMne (1M BoAe), HA KOPPO3UOHHOE COCTORHME MOA3EMHBIX COOPYXEHUA
no crneunanbHO pa3paboTaHHOW MeToauKe.

MevToamnka nposeneHWs KW NpueepneHa 8 pasnene 2.4 HacToAwux PY.

1.2.13. B TexHU4YeCckUr 0T4eT no pe3ynoTataM KW OONXHb BXOAUTDL
TEKCTOBaA 4acCTb, a Takxe Heobxoaumbie TabnuuHble w  rpaduyeckue
LaHHLIC .

MaTepuanst KOPPO3UOHHBIX MU3bICKAHWA [OONXHB COREPXaTh:

- yTeepxAeHHOe TexHWYeckoe 3agaHWe MU NporpaMMy KOPPO3UOHHBIX
M3bICKAHUM ;

- XapaKTepucCTUKY NPWUPOAHBIX YCNOBWMA;

- pe3ynoTaTtel KW 1 nx aHanus;

- rpeanoxeHUA NO y4YeTyY MEeCTHbIX YCNOBWUW MNPW . MPOEKTUPOBAHUU W
cTpouTenbcTBe cucTemnl 3X3 n 3[03;

- DeKOoMeHAaUUU NO NPOBEREeHMI0 OKOHYATEeNbHbIX U3bICKAHNKA B npouecce
pa3paboTku npoekTa 3X3 wu 3[3;

- CBOAHbIE Pe3ynbTaTbl M3IMEPEHUM U UCCNEeQO0BaAHUM KOPPO3UOHHBIX
XapPaKTepuCTUK FMPYHTOB ¥ FPYHTOBLIX BOA NO OTHOWEHUAD K YepHbM W
UBETHbIM MeTannaM, UCNONb3YEMbiM ONA NOO3eMHbIX COOD)/)KEHVM;

- CBOOHbE Pe3yneTaThl ONpegeneHnMs HANMUM4YUMA U MHTEHCUBHOCTH
bnyxpaownMx TOKOB B 38Mne, a Takxe TOkOB pabouqmx 3a3eMnenun NNT;

- cBonHbIe  Pe3ynbTaTkl  M3IMEpPeHWA  NoTeHUManoB  "nopaemHoe
CoOpyxeHMe - 3eMNA" Ha cywecTsywowmx M3C;

- CBOAHbIE Pe3yNnbTaTbl KOHTpONA paboTel CcUCTEM KATOOHOM 3aWMThi
(NP MX Hanuuyun) ;
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- reHepanbHbit nnfaxd € pPa3MelleHneM NyHKTOB8  KOPPO3UOHHLIX
MCCNenoBaHun;

- MepedeHb KOOPAWHAT NYyHKTOB KW,

- nNpeasapuTenbHble PEKOMEHOAUWMW MO PA3IMEUWEHMIO 3NEMEHTOB CUCTEMb
3IX3 v 343.
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1.3. TexHuKO-3KOHOMMYecKoe 0DOCHOBaHUE NPUMEHEHUA
3NEKTPOXUMMUYECKONA 3AWKUTH MOA3EMHLIX COOPYXEeHNUHA
anepreTuydeckoro obvekra

1.3.1. Ha nepsoM 3Tane paboT NG NPOEKTUPOBAHMUK non3eMrbix
COOPYXEHUW 3IHepreTuyeckMX 006bEKTOB AONKHO ObITH BLIMOMNHEHO TEXHWUKO-
3IKOHOMUNECKO® obocHOBaHue HeobxoanmMoCcTuH NPUMEHEHURA nx
INEKTPOXUMUYECKOM  3aWMTHI, npu  paspaborke KOTOPOro  RONXHbI
yHNTLIBATBCR MlepCnexKTUBLl Pa3BUTUR CPEACTE 3aWnTbl OT KOPPO3WU (B TOM
qucCne COBPEMEeHHbIX CUCTEM INeKTPOXMMHUYECKOM 3awmTel), & Takxe
BO3MDXHOCTU CHUXEHMA OOBLEMOB CTPOUTENBHO-MOHTaXHuix paboT.

1.3.2. TexHWKO-3KOHOMUYecKoe 0BOCHOBaHUE [ONXHC COAEPXaThb:

- MCXOMHKbie OaHHbie (NnaW Nnowagku 3HepreTuyeckoro obwvekTa);

- HOMEHKNATYPY M OCHOBHbIE TEXHMYECKME X3APAKTEPUCTUKW INEMEHTOB
3x3 N3C;

- BO3MOXHblie BapMaHThl 3NEKTPOXUMUHECKOW 3aWMThl;

- OAHHBEIE ANA COCTaBMeHUA TexHUYeCKUX 33QaHWUA Ha K3BICKATENbCKUe
U NPOEKTHbIe paboTel;

- CPOKW BBbINONHEHUA WU3LICKATENLCKUX U NPOEKTHbIX paboT.

1.3.3. ObbekTaMu 3aumMTi OT 3INEKTPOXMMUYECKOW KOPPO3UM Ha
TeppuTopuax T3C wn  A3C AOONXHE ABNATLCA  cnefyiowve CTaNbHoie
COOPYXEHUs :

- nuTaowme Tpybonposonb 0T BONO3IAOOPHLIX COOPYXEHWH ;

- HanopHbie WU CUNOBbIE UMPKYMAUMOHHEIE BOROBOMOLI;

- noaxoaswue K 3[3aHWAM  BOAONOArOTOBKU ¥ XMUMBOAOOHUCTKU ¢
oTxooswMe 0T HUx Tpybomposogdb;

- CeTH XO03RANCTBEHHO-NUTBLEBOr0 BOAONPOBOAA;

- CeTu NPOWU3BOACTBEHHO-MNPOTUBONOXAPHOr O BOAONPOBOAA;

- Tpybonposonbl 6BITOBOW U NMBHEBOW KaHanu3auwuwu;

- Tpybonposoabl CTOKa 3arpA3HEHHOW BOAObI;

- Tpybonposoas ruapoybopkn, TONNMBONPOBOAKL, MAaCNOCTOKM M APYTue
cTanbHbie TeEXHOMOrWMHeckuMe Tpybonposodbl, COOPYXEHWMA M KOMMYHUKAUMMK,
npoknageiBaemMsie B 3eMNe Ha npodnnowanke T3C w npunerapowmx K Hewn
TeppuToOpUaX;

- obcanHblie KOMOHHBI CKBAXWMH, NPeRHa3HaYeHHLIX QNA BOAOCHabxeHus.
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1.4. Bubop CUCTEMB 3aWMTHI MOA3EMHLIX 3HEepPreTUuYecKux
COOPYXEHUH OT KOppO3uM

1.4.1. CpencTtsa ® MEPONPUATUR 3allMTbi NOA3IEMHBIX 3HEPreTUYeCKMnX
COOPYXEHWH OT KOPPO3MW BKMOYaWT B cebA:

- paunoHansHei Bubop Tpacc N3C U MeTOAOB MX NPOKNANKW,

- pauMmoHanbHet BebOp TWnNa Kabenen B COOTBETCTBUMU C YCNOBUAMM
3KCNnyaTaumu;

- BblbOp TWMNA WM3ONAUMOHHLIX MOKPLITUA WU YCMOBUA WX HAHECEHWURA;

- NpUMEHEHWE 3NeKTPOXUMMYECKOM 3aliMThi, BKMIOHAOWEN KATOAHYIO W
NMPOTEKTOPHYI0 3aWMTY;

- MNPUMEHEHWE 3INEeKTPOMIONUPYIWNX GraHUEBbIX COEQUHEHUN;

- NPUMEeHeHWe 3NeKTPOOpPeHAXHOW 3aWUThi;

- yoaneHue NOQ3eMHLIX COOPYXeHWUIn 0T MCTOYHUKOBR ONYXO3oWMX TOKOB.

1.4.2. Boibop Tpacc nog3eMHbIX 3HEPreTUYECKWMX COOPYXEHWN U Tuna
Kabenen OonxeH npou3BoRUTECA Ha cTanuu NPOEKTUPOBaAHURA
3HepreTUHeckUXx 0BbLeKTOB B COOTBETCTBWMWM C pPe3ynNbTaTaMu MPOBefeHHbIX
KOPPO3UOHHBIX M3bICKAHUI .

1.4.3. UN30NAUNOHHBIE NOKPLITUA AONXHbE HAHOCUTLCA HAa NOBEPXHOCTWU
CTaNbHBIX NOO3EMHbIX COOPYXeHWM, B TOM 4YUCNEe MeCT COeaAMHEeHURA WUH
3a3eMnAlWMX YCTPOMCTB Mexay cobon, He3aBUCUMO OT KOPPO3UOHHOW
aKTUBHOCTM TrpyHTa. Bobop TWNa nNOKPLITUA AONXeH NPOU3BOAUTLCA B
cooTBeTcTBMU C TpebosaHuamMu [OCT 9.602-89. 3awmTHole MNOKPLITUA
kabenen nonxHe BeibupaTbcAa B cooTseTcTBMM ¢ [OCT 7006-89 B8
33aBUCUMOCTU OT KOPPO3MOHHOM aKTUBHOCTU FPYHTA W YCNOBUIA NPOKNAaNKW.

1.4.4. Cuctembl KaTOOHOM 3aWMTel AONXHB! MUCNONb30BaTLCA ANRA
cnegywounx M3C:

- CTanbHbIX NOA3EMHbIX (MAWM NOABOAHBIX) COOpYXeHwn, Kabenew
HanpsxeHneM 6 - 35 KB ©® 3a3eMnNAoWWX YCTPOUCTB, PACNOMNOXEHHLIX 8
FPYHTAxX C BbICOKOW KOPPO3UOHHOM 3aKTUBHOCTLIO (KPUTEpUM KOPPO3UOHHOW
AaKTUBHOCTW [rpyHTa npusBefeHnl 8 pa3fene 2.5); NpM 3ITOM CBapHule
coeAvHeHWR 3a3eMMIRIOWMX YCTPOMCTB AONXKHL bbiTh M30NMpoBaHel Ha 100 MM
OT CBAapHOro COeaMHeHWA;

- Kabenen HanpaxeHuMem 110 kB, a Takxe MarucTpanbHeiXx TennoceTeun
beckaHanbHOM NpoKnNankWM, PacnonNoOXeHHbIX B FPYHTAaX C BLICOKQOW U CpeaHew
KOPPO3UMOHHOW aKTUBHOCTLIO;
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- kabenen HanpaxeHMeM 220 KB u Bbile, HE33BUCUMO OT KOPPO3MOHHOWM
aKTUBHOCTU IpPYHTOB,;

- 0bCafHbIX KONOHH apPTEe3NAHCKMX CKBAXWH B TPYHTAxX C BLICOKOM M
cpefHew KOPPO3WOHHOW AKTWUBHOCTbLIO, a NpyU NPUCOEOUMHEHWM K BOAOBOAAM
3NeKTPOCTAaHUMMA - HE3aBUCMMO OT KOPPO3INOHHOW AKTUBHOCTWU rpyHTa.

1.4.5, ans obecnevyenus oNTUManbLHOW 3aumThl fnac oT
3NeKTPCx IMAYECKOr KOoppo3un ponxHa beiTs NpenycMoTpeHo coBMeCTHOe
NpUMEHEeHMe U3ONAUMOHHBLIX NOKPLITUKA U KAaTOAWOW 3aWWThl.

1.4.6, CuCTeMbl KaTOQHOW 3aWnTbl OONXHb NPUMEHATECA ANR 3allUThl
N3C OT 3NeKTPOKOPPO3MM B Tex Cny4asx, KOrQa Bbi3bIBAEMOE AeMCTBUEM
BHEWHWX TOKOB (CM. M.1.1.2) WU3MEHeHWUe pas3HOCTW NOTeHUMAanos Mexay
noa3eMHbIM COOPYXEHUEM U  KU3MEPUTEeNbHbIM 3NEeKTPOAOM OTHOCUTENbHO
CTAaUMOHAPHOro NOTeHuana 3TOro COOpyxeHUs npessiwaeT 40 MB.

1.4.7. NpoTeKTOpHaA 3amMTa [OO0NXHa NPUMEHATBCA ANA 3awMThl OT
KOppO3nnu OTOENbHEIX MOK3NbHBEIX MNOA3EMHbIX COOPYXeHUNH (onop n3n,
eMKOCTen, Koxyxos Tpybonposonos W fOp.) B [rpPyHTax C BbICOKOM
KOPPO3WOHHOM aKTUBHOCTLI.

1.4.8. 3neKrpoapeHamHan 23awnTa ROoNXHA ApUMEHATBLCA  ANA
YCTPaHEHMS 3NEeKTPOKOPPO3UM MNOA3IEMHBIX COOPYXeHWn, oBycnoBneHHOW
BNUAHUEM bnyxpanwnx TOKOB, c0303aBaeMbix npv paboTe

3NeKTPUDULMPOBAHHOrO pensLCcoBOro TpaWcnopTa.

1.4.9. Wsonupyowne draHUesble COEAMHEHWA OOMKHbI UCMOMNBL30BATHCA
CCBMECTHO C 3NEeKTPOXMMLHECKOM 33lUTON; MECTA UX PaCrONOXeHUA NONXH.I
onpeaenAaTLCA NO pe3yneTaTaM M3bICKaHUA M PacCHeTOB.

B cny4Yae TPaHCNOPTUPOBAHMA NPOAYKTOB C YOENbHLM CONPOTUBNEHUEM
meHee 500 OM.M vCNONb30BaHMWe @raHuesslX COeAHeHMW COBMECTHO C 3X3
nonyckaeTcA TONbKO nNpu ycnosun obecneveHUA nNPOTUBOKOPPO3INOHHON
3aWnTel BHYTPEHHUX nosepxHocTen Tpybonposopnos BbnNuan 3THUX
coeguHennn.

U3onupyowne GnaHubl OONXHel  HBeiTe  yCTaHOBNEHsl Ha  BBOAax
ra3onpoBOnOB B 30aHWUA U COOPYXEHWURA.
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1.5. TpeboBaHmMAa K cpeacTBaM 3NEKTPOXMMUYECKOW 3aWUTHI

1.5.1. 3neKTPOXMMUHECKAA 3alyMTa MNOA3eMHbIX JHEepreTuyeckux
COOPYXeHun (KpOME MarucTPanbHblXx TennoceTen) AONXHA OCYWECTBNATLCA
TakuM 0bpas3oM, 4TObbl 3HAYEHUR 3AWMTHLIX NOTEeHUMANnoB HA NOBEPXHOCTHU
N3C wWaxoaunucs B Npenenax, YKasawuoix B Tabn. 1.1. (Meroauka
M3IMEepEeHNR 3aWMUTHLIX NOTEeHUManos M3NOoxeHa B pasnene 2.4).

Tabnmua 1.1.
3awmTHEIE NOTEHUMAaNL NOAQ3EeMHbIX JHePreTuyYeckux COOpyxXeHwn no
OTHOWEHMI0O K MeaHOCYynbdaTHoMy (MC3) n xnopcepebpaHomy (XC3)

3NeKTPONaM CPaBHEHUA

MeTann i 3auUMTHLM NoTeHunan, B
coopyXeHMM MUHUMA NbHLIN MaKCUManbHbIN
MC3 XC3 MC3 XC3
A NIOMUHMI -0,85 -0,75 -1,40 -1,30
CenHeU -0,70 -0,60 ~1,30 -1,20
Ctane -0, 85 -0,75 -1,15 -1,05
1.5.2. Mpy . OTCYTCTBUMK BO3MOXHOCTH U3MepeHus 3aUNTHBIX
NOTEeHUWMANOB AOMYCKAaeTCR OCYWECTBNATH KAaTOOHYI 3awMTy cTanbHbix M13C
TakuM obpasom, HTObbl  3HAYEHWA  Pa3HOCTM NOTEHUMEnos  Mexay

COOpyXeHuem ¥ 3eMmnen  (BKNOYas NONRPM3AUMOHHYIO M OMMYeCkyio
cocTasnAaowMe) Haxoaunuce B npeaenax (-0,9 + -2,5)B OTHOCUTENbLHO
MC3 vnu  (-0,8 + -2,4)B OTHOCUTENbHO XC3.

1.5.3. KartoagMans 3awmMTa MaructpanbHeix Tennocerten beckaHanoHoOM
NPoOKNanKM [ONKHAa OCYWeCTBNATLCA Takum obpasom, 4Tobbl 33WMTHBIE
noTeHumansl Haxopgunhuce B npepenax ot -0,95 B po -1,15 B
OTHOCUTENbHO MC3 wnu, cooTeBeTcTBEHHO, OT -0,85 B po -1,05 B
oTHoCUTenbHO XC3.

1.5.4. Mpn oTAenbHOM NpoKNanke OAMOHUTOYHBIX WNN MHOTOMUTONYHbIX
kabenem co ceuMHUOBOM 0bONOYKONM B obwer TpaHwee MUHUMANbLHOE 3Ha4veHwe
3aWMTHOr O NoTeHUMana No MeaHOCyNbGaTHOMY 3NEeKTPOAY CPaBHEHUA AONXHO
buiTe He bonee -0,5 B oTHocMTensbHo MC3 (-0,4 B oTHocuTenbHo XC3) B
kucnon cpepge n He bonee -0,72 B (-0,62 B), COOTBETCTBEHHO, - B
weno4YHoOn cpepne.
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1.5.5. KaTtooWas 3awuTa kabenem ¢ anoMuHMesom 0HONOYKOW W
CTanbHOM DPOHENM QONXHA OCYWECTBARTHCA Takum 0H6pa3oM, 4TObb 3allMTHbIE
noTeHUMansl CTaNsHOWM bOPOHM Haxoaunuce B npepenax (-i,1 + -2,8)B
OTHOCUTENBHO MC3 wunu (-1,0 + -2,7)B OTHOCUTeneHO XC3 B TOYKE
KOHTaKTa anommHMeson obonoyxkm ¢ bponHen.

1.5.6. 0py KaTOQHOW 3aWUTe 33a3eMNACWUKMX YCTPOMCTB 3aWKUTHOE
CMelleHue noTeHuwana [ONXHO COCTaBNATL He MeHee 100 MB B
oTpUUaTensRYl CTOPOHY MO OTHOWEHUWO K CTauWMOHapHOMY noTeHuunany
MaTepuana WWH 333eMNROWEro yCTpowucTBa.

1.5.7. BnvAKMe TOKOB KaToaHOW 3awmTel N3C Ha cocearUe COOPYXeHUR
CYATAEBTCA ONaCHbIM, eCnNK NpU ee BKNIOYEHWM NOTeHUMan Ha NOBEPXHOCTH
3TUX COOPYXEHMM CMewaeTcs bonee 4Yem Ha 40 MB B NONOXUTENbLHYW
CTOPOHY OT CTaumoHapHOro 3Ha4YeHns. B . 3ToM cnyyae [AONXHa
OCYWECTBNRATbLCA COBMECTHAs 3awnMTa OT KOPpPO3WM, Npu  KOTOpOM
OAHOBPEMEHHMD obecne4mBaeTCR  KaTOAHas  NONAPU3AUMUR Ha BCEX
COOPYXEHURX, Pa3MeWleHHblX B panoHe OEeWCTBUR QAaHHOM YCTAaHOBKWU.

MNpu NPOEKTUPOBAaHUN 3NEKTPOXUMUYECKON 3aUMThI NOR 3eMHbIX
3HepreTUHeCKMUX COOPYXEHUM DT KOPPO3WM HAa TEePPUTOPUMU 3NeKTPOCTaHUWUN,
NOACTAHUWA, NPOMbLIINEHHbLIX NNOWAAOK, KaK NPaBMNo, OO0NXHA NPUMEHATLCA
COBMECTHasa 3alMTa OT KOPpO3MW B COOTBETCTBUM C pekoMeHOaLMAMM,
N3NOXeHHbIMW B pa3nene 1.7.

1.6. NopANOK NPOEKTUPOBAHWUS CUCTEM 3NEKTPOXUMUYECKON 3alMThbl
NOA3eMHbIX 3HEePreTUHeCKUX COOPYXEeHUM OT KOppO3uM

1.6.1. [poekTupoBaHue ¥ CTPOMTENbLCTBO CUCTeM 3awmTel N3C oT
KOppo3unM ROMXHO NPOBOAMUTLCA NO 3aKa3y 3IHEPreTUYeCcKMX NPeAnpURTUN
ANA BCeX NPOBKTUPYEMBIX ¥ PEKOHCTPYUPYEBMBLIX 3HEPreTUHeCckux 0H6beKTOoB.

(1pOeKT 3awnThl OT KOPPO3UKM NONXEH BLINONHATLCA OOHOBPEMEHHO M
pPaBHOCTaOWMMHO € NPOeKTUpPOBaHUEM 3awmnwaemsix N3IC.

1.6.2. TexHuueckme wn paboume npoekTe cucTem 3IX3 N3IC AONXHLI
pa3pabaTeiBaTLCR B COOTBETCTBAM C  [AEACTBYIOUMMU  HOPMATUBHBIMU
ROKyMeHTamn, onpenensioiMmMn NOPRAOK NPOEKTUPOBAHUR M CTPOUTENLCTBA,
FOCYRAPCTBEHHLIMM CTaHOapTamu, HKacTofAwumu PY, CHuN, NY3, NT3 u NTH,
8 TakKke karvanorams Ha BCe BuAs obopynoBaHuAa, HeobxoauMoro nnm
3aWKTLl OT KOPPO3UU.

1.6.3.TexHnyeckme v paboyume npoekTol 3X3 N3C QONXHLI BEINONHATLCH
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Ha OCHOBAHMW nNpPOBeAeHHbIX KOPPO3UOHHBIX M3bICKAHWUM, B pe3ynbTaTe
KoTopbix 6bINKM NoNny4YeHsl OaHHbie, nNepeYUcneHHsle B n. 1.2.13.

1.6.4.He o0OnNyCKaeTCA CTPOUTENLCTBO 3NEKTPOXUMUYECKON 3aWUTH N¢
ycrapeswuM MPoOeKTaM, He peand30BaHHLIM B TeuveHWe 2 neT C MOMEHTa w
nepepadn 3axKaauumky. Mo uUcTeHeHUU YKA3AHHOrO CPOKA MNPoOeKT pfonxet
bbiTe NepecMOTpPeH U OTKOPPEKTUPOBAH 8 YCTAHOBMEHHOM NOPANKE.

1.6.5. Paspaborka npoekta 3aumTuel M3C OT KOPPO3UM MONXHE
MPOU3BOAUTLCA HA OCHOBE TexXHWYeCKOro 3afaHuA, COCTaBMEHHOro E
coorseTcrBun Cco CHull 1.02.01-85 "WHCTPYKUMA O cocTase, NOPSAAKE
pa3spaboTku, corfacoBaHUA 7] yTBepxaeHus MPOEKTHO-CMeTHOV
OOKYMEHTAUMU Ha CTpOUTeNnuLCTBO NPeaAnpuATUAX, 3RAaHUK KU COOpYXeHur".

1.6.6. MNpoeKT 3NeKTPOXUMUYECKOW U INEeKTPoApeHaxXHOn 3amuTh N3C
gonxeH cooepxaThb:

- TexHu4yeckoe 3afmaHMe Ha npoekTuposauue 3X3 u 3[3;

- MORCHUTENbHYI 3aNUCKY;

- cosMelleHHbIn (cBOoAHBIM) MNaH 3awumaemsix MN3C ¢ ykalaHueM Apyrux
M3C B8 TOW Xe 30HE U HANMUYUA CPeacTB UX 3INeKTPOXUMUYECKOW 3aWnThi;

- fNaH Tpacc W 30H pasMelterHunsa npoekTupyemsix N3C C NPOAONBLHLIMK
npodunAMM UM paspesaMu Ha nepecedeHnax M cbnuxennax (go 10 M) ¢
COCeQHMMU MOQ3EMHBIMU COOPYXEHUAMU;

- 3aKas3Hbie crneuugpukKauuM Ha OCHOBHoe obopyposaHue, KabenbHuie
M3nenua U MaTtepuans;

- NacnopT NPoeKTa 3NeKTPOXUMUYECKOW W 3NeKTPOAPEeHAXHON 3aWUTLI;

-NPOEKT OpraHusauuu U TexHonorum pabor no cTpouTenncTByY 3X3 U
303 N3c;

- CBOAHYO CMeTY 3aTpaT Ha npeanpoeKkTHbie U3bICKaHUA U obecnedveHue
aBTOPCKOro Haa3opa 3a crpouTenscTBoM 3IX3 u 303 M3C;

- fOKanbHble CMeThl Ha COOPYXEeHUe W MOHTAX 3NeKTPOXUMUYECKON WU
ANEKTPOAPEHAKHON 3aWUUTHI;

- BeAOMOCTU 06bLeMOB CTPOUTENbHO-MOHTaxXHbiXx paboT.

1.6.7. MNoACHMTeNbHAA 3anMMCKa K MPOEKTY 3NeKTPOXUMUYECKOn W
3NeKTPOoAPEeHaxXHOW 3aWnThi NOA3EMHbIX IHEPreTUYeCKUX COOPYXeHUH QOonxHa
copepxaThb:

- OCHOBaHue ANA pa3paboTKW npoexTa;

- nepeveHbt OCHOBHLIX UCXOAHBLIX OAHHLIX;

- XapPaKTEePUCTUKHU 3alma emMbix noa3aeMHbIX JHEepreTUYHeCcKux
COOpYXeHUn ;
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- CBEAGHMA 0 CMexXHbIX Moa3eMHbIX COOPYXEHUAX KM MCTOMHMKAX
bnyxoaowmx Tokos;

- KPaTKWUM aHanua KOPPO3UOHHLIX YCNOBUA B PAaCCMaTpPUBAaEMbIX 30HAX;

- 0boCHOBaHWe BLIBOPE CUCTeMs 3NeKTPOXUMUHECKON W
3NEeKTPOAPEHAXHOW 3aWnThl;

-~ DAaCHeT 3awnTHLIX NOTEeHUManos Ha NOA3EeMHbIX COOPYXEHNAX WU
0bocHC danue BoibOopa 3neMeHTOB  CUCTeMbl  3NEKTPOXUMUYECKON U
3NEKTPOAPEHAXHOM 3aWUTHI;

- PacH4eT konuvectsa obopynosaHua, kabensHOM NpoayKUUM, aMOQHLIX
3azeMnuTenen, perynupyiowent u KOHTPONbKOW annapaTtypel;

= TEeXHW4YecCKue XapakTepucTUKU NPUMEHEHHOro obopynoBaHWUA u
BCNOMOraTenkHOM annapaTypsl;

= XAPaKTEePUCTUKU MPUHATHIX KOHCTPYKTUBHBLIX pelieHui ;

-~ METOObl KOHTPONA KpPUTepueB 3INEKTPOXUMUYEHCKOWN 3aWUThi;

~ PexoMeHpauum no CTPOUTENbCTBY, MOHTAXY U TexHuKe be30nacHOCTU
NP COOPYXEHUU CUCTEM INEKTPOXUMUYECKOWN M 3NEKTPOAPEHAXHON 3alunThl.

1.6.8. KomnnekTt paboyewt NOKYMEHTAUMU NO 3NEKTPOXUMUYECKOM W
3NEKTPOAPEHAXHOM 3auMTe OF KOppO3uK NONXeH BKNOYaThb:

- nncT "Obuwune naHwbie":

- CBOAHBIM MNAaH UHXEHEPHLIX CeTel C pasmewerHrMemM CNPOEKTUPOBaAHHBIX
CPEACTB 3MNeKTPOXUMMYECKOW U 3NEKTPORPEHAXHOM 3aWUTH U KOHTPONbLHO-
U3MEPUTENbHBIX NYHKTOB;

- YyCTaHOBOYHbIE HyepTexm IaneMeNdTOR INEeKTPOXUMUYECKOW "
3NeKTpoApeHaXHOW 3alnTol;

- HMepTexm  KOHCTPYKTUBHBIX  3INEMEHTOB  3NEKTPOXUMUYECKOM W
3NEeKTpOAPEeHAXHOW 3aWWTHI;

- MOHTaXHble 4YepTexwu;

- CneumpmKaumu Ha wn3nenua U MaTepuany;

- BeNoMOCTb 0bbeMa CTPOUTENbHBIX U MOHTaXHbIX pabor.
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1.7. OcHOBHbHe TexHu4deckue TpebosaHns, KoTopue AOMNXKHH ObLITh y4TeHu
npy NPOEKTUPOBAHUU CUCTEMH 3NEKTPOXMMUYECKOR U 3NEeKTPoAPeHaXHON
3aumTu N3C

1.7.1. Npu npoknagke n3ac 8bnn3aun nytemn penscoBoOrc
3NeKTPUDUUMPOBAHHOrO0 TPAHCNOPTA HA MNOCTOAHHOM TokKe Heobxoaumc
BEIMONHATL crnegyowue TpebosaHuA:

1.7.1.1. Tpaccet N3C ponxHel bbiITb NponoxeHsl Ha PacCCTOAHWUM He
mMeHee 100 M OT nNyTew 3nekTpoTpaHcnopra u obopynoBaHel CpefcTBaMu
3aWNTH OT 3NEKTPOKOPPO3UM.

Npn HeobxoaumocTy npoknanku N3C HAa paccTosiHMM MeHbwe 100 M Ans
UX 3aUMTe cneayeT MPUMEHATL NOKPLITUA YCUMEHHOro TuUNa B COoYeTaHWw
c 3X3.

1.7.1.2. Pasbuska Tpacc N3C ponxHa NpoBOOWTLCA TakuM obpasom,
4yTobbl  4MCNO  nepecedeHuMW C  NYTAMM  3nekTpoTpaHcnopra  buino
MWHMManNbHEIM; Ha nNepecevenun ¢ NyTAMu NIC QONXHB NPOKNAaOLIBATLCA Ha
rnybuHe He meHee 1,5 M, a yron Mexay HanpasneHWAMW PensCOBOrO NyTV:
WM Tpacce l13C gonxeH nexaTe B npegenax (75 -9¢ )°
y 1.7.1.3. lMpunt nepece4eHn C penscaMu 3NeKTPOTPAHCNOPTA NOM3eMHbIe
COOPYXEeHWA AONXHE NPOKNAaAsBaTLCA cneayowuM 06pas3oM:

- cunossie kabenu wHanpAxeHuem N0 35 KB BKAKYUTENLHO - 8
HeMeTannm4yeckmux Tpybax, KaHanax MNU TYHHENAX;

- CTanbHoie N3C, B TOM 4ncne cunosoie Kabenu HanpAxeHuem (110-
500) KB, - B QyTnapax Ha W30MMPOBAaHHLIX NPOKNAAKax, UEHTPUpYLWLMUX
nonoxeHue Tpybel (kabena) B @yTnApe. dyTnNspbl AONXHL OKAHYMBATLCH Ha
PAacCTORHUN He MeHee 5 M OT pPenbLCOB 3NEeKTPOTPaHCNopTa.

1.7.2. NonApU30BaHHEIE W YCUNEHHbIE 3NeKTPOAPEeHaXHbie YCTpowcTea
LONXHbl NOAKMIOYaTLCA K PENbCOBLM NyTAM .
3NEeKTPUGUUMPOBAHHOr0 TPAHCMOPTAa B CRefyownx MecTax:

- NPU OOHOHWTOYHLIX PEenbCOBbIX LUENRAX - K TRACOBOWM HUTW B niobom
MecTe;

- NpU ABYXHWTOYHBIX PEnbCOBLIX LUENAX - K CPEAHWM TOYKAM NYyTeBbiX
ApOCCeNnb-TPaHCPOPMATOPOB B MECTAX YCTAHOBKY MEXAYNYTHEIX COEBAUHEHNNA.

NTONAPU30BAHHLIN U YCUNEHHBIA ApPeHaxu, MNOAKMOYaeMble K pPenbCoBbM
nyTAM 3NeKTPUDUUMPOBAHHLIX A[O0POr ¢ aBTOONOKWPOBKOM, HE [ONXHE
HapywaTk HOPManbHyl paboTy YCTPOMCTB CUrHanM3auuMu, UEHTPanNMaaumu
n bnokuposxu (CUBE).

1.7.3. CoBMEeCTHAaA 3aWMTa MNOA3EMHLIX COOPYXEHUM PAa3NUYHOrO
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Ha3Ha4YeHMUA AONXHA NPUMEHATBLCA B CReaywwMx CNy4dasax:

- Npu nepecevenmn N3C pa3nNUYHOro Ha3H3YEHWN

- Npu Hanuuuu NIC, pacnonoxeHHsIX MEXAY aHOQHLIM 3a3eMnNMTeneMm u
NoA3eMHbIM COOpYXeHMeM, 3allMiaeMsiM OT KOPPO3un;

- NpW napannenbHoOW NPOKNaAKe NOR3IEMHbIX COOPYXEeHUW Pa3nMYHOro
Ha3HAYEHUR;

- npu  3auuTe MN3C, pasMeweHHslX Ha Tepputopuax T3C, A3C,
NOACTAHUWKM U OPYrvMX NPOMbILNEHHBIX NNOWaAoK.

Mpy COBMECTHOM 3aumTe MOA3EMHbIE COOPYXEHWA OOMXHb COEAUHATBLCH
Mexay cobow 3nexTpuyecKMMU nepemMbldKaMiU C  MUCNONb30BAHWEM, MpU
HeobxoauMocTH, pas3fenUTenbHblX YCTPOWUCTB U HNOKOB COBMECTHOW 3awnThl,
NpY 3TOM 33WKMTHLIM NOTeHUMaAn BCeX NOO3EMHbIX COOPYXeHWW QONXEeH UMeTb
3HAYEHURA He HWXEe MUHWMMANbLHOrO, yKaszawHoro B Tabnuue 1.1.

1.7.4, 3NEeKTPOXMMUYECKAA  3aWMTa BbICOKOBONb THbIX Kabenen
HanpAxeHuem 35 - 500 kB pnonxKa BBNOMNHATLCA OTAENbHO OT APYrux
NOA3EeMHbIX coopyxeHuin. COBMECTHAA 3aWMTa ykKa3aHHbiXx Kabenem gonxHa
NPOM3BOAMTBLCA TONbKO Ha Tepputopuax T3C, A3C, noacTaHuur wn Opyrux
IHEPreTHUHeCKUX oneKToa. Mpu TpaccoBeix npoknagkax kabenen
IONYCKaeTCA raneBaHMYECKaR CBA3bL CUCTEM ynpasneHUA aBTOMAaTUYECKUX
npeobpasosatener KaTOAHOWM 3auwnTel 3Tux Kabepew u  apyrux N3C,
pacnonoxeHHslx Bbnuanm oT Kabenew, HO YyCTaHOBKa Mepemsidexk Mexay
KabenammM v ApPyrvMr COOPYXEeHWAMU He OOMnyCcKaeTCH.

1.7.5. OTxoposume ot T3C, A3C v noacTaHumm kabenu HanpsxeHuem
110-500 kB RONXHbl NPUCOEOMHATLCA K 3a3eMMAwWemy YCTPOUCTBY Yepes
pasfennTenbHble YCTPoOWCTBa Tuna PY3K npu CONPOTUBNEHWUW 3aWWMTHOro
3azeMnnuTenn MeHee 0,1 OM.

1.7.6. TodKa npeHaxa Ha Kabensax HanpsaxeHuem 110 - 500 xB ponxHa
BeITH pacnonoxeHa B NepBOM NPOMEXYTOYHOM KONOOue OT KOHUEBOW MydThl.

1.7.7. Buibop Mapox cunosuix kabenem (C y4eToM arpeccmMBHOCTM
cpenbl, B KOTOpPOW OHM NPOKNaJbLIBAOTCA, WU HANUYMNA MEXIHNYECKUX
BO3QENCTBUI, BO3HMKAOWUX NpU 3KCANyaTauuy) Qonxes NPOU3BOAUTLCA B
cooTseTCcTBUW C TpeboBaHUAMU, NpUBEeAeHHbMM B Tabn.1.2.

1.7.8. Npu npoeKTUpoBaHWM BHOBb nNpoknagbiBaemsix M3C 8 30HaX
NPOTEeKaHUR BHEWHWX TOKOB ( B 4HaCTHOCTW, B pPawmoOHax Ppa3MeWweHun
pabounx 3a3emnennnt MNNT) pgonxHa ObeiTe paccMoTpeHa BO3MOXHOCTbL
MCNONb30BaHNA HemeTannuyeckux Tpybonposonos.

1.7.9. TpybonpoBoabl  MarnucrpanbHbIX TennoceTen KaHarnbHOW



Tabnuua 1.2

Mapkn xKabenei, pexkomeHgyembix ONR NPOKNagku 8 3emie (TpaHwesx)

Mapku kabenent ¢ bymaxHon nponu-

Mapxu Kabenewn ¢

YcnosuAa NpoKnaaku Hanuyne BHewHUx TaHHOM u30nNAUMER B MeTannuyeckon nnacrmaccoson u
ToKoB obonouxe pe3vHoBON M3anNAUUen
n gbono4kov
He nogseprawcwuuve- | logsepraicunecs He nonseprawowwecs
CA PAaCTArMBAOWUMM | PACTRIMMBA0UNM PAaCTArnE aoWUM
YCHOMAM B8 nNpoue- | yCUNMAM 8 Npoue- | ycunuam 8 npouecce
CCe 3IKcnnyarauwmu cCe IKcnanyarauumm 3IKcnnyartauumu
HeT AAllls, AAlin, AANn, ACMnN ABBr, AMoB8f, ANaBl,
B 3eMne (TpaHwesx) c AABn, ACB ABC, ABBE, AMBS,
HU3KOW KOPPO3INOHHOW ANcB&, AMNNE, ANBBE,
aKTHUBHOCTbBI ANG6lis, ANabblls
Ecte AAlls, AAlln, AANZ2n, ACNn
AAB2n, ACE
B 3emne (TpaHwenx) HeT AAllis, AAlIn, AABN, | AANN, AChn A8Bblin, ANcEbiis,
CO cpenHen KOppo3uo- AAB2n, ACB, ACBn ANAlls, ANAWlN,
HHOW aKTWBHOCTLIO ASAlla, AficAlis,
EcTs AAlln, AAllls, AAB2n, | AAMM2n, ACAR ABPE, AHPE, ABASH,
AASa, ACBn,AC62n ANABN
B 3zemMne (TpaHwesx) c Her AAllin, AAlls,AAB2n, AAB2nlls, AABB,
BEICOKOW KOPPO3UMOHHONM AAN2nlls, ACN2n, ACBNl, ACB2n
AKTUBHOCTER
EcTe AAlIR, AABSs, AAN2niis, ACN2n
ACB2n, ACB2nWB

61
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npoKNanky NonxHel buiTs w3onuposaHne oT onop. ConpoTuBNeHWe W30MAUUM
OONXHO bhITb He meHee 100 xkOM Ha kaxpow onope.

1.7.10. JaumTa KOXYX0B (naTpoHOoB) oT KOppPO3nMh  NONXHA
OCYWECTBNATLCA NyTem COeAMHEHUA ux ¢  3auuvwaemMbiM Tpybonpoeonom
nepeMeiYKom C perynMpoBONHBIM  PE3UCTOPOM UMW NYTEM MNPUMEHEHUR
KaTOAHOW UMW MPOTEKTOPHOW 33aWWUTHI.

1.7.11. JauumTa oT KOppPO3un obcanHbix KONOHH CKBAXUH,
npeaHa3sHadeHHbIX ans BONOCHabXxeHUR, fonxHa obecne4ynBaTbCA
NPUMEHEHUEM CUCTEM KaTOAHOW 38WNTHI.

1.7.12. Mpu NpoeKTUPOBEAHUN CUCTEMbl KATOOHOW W 3NEKTPOMAPEHAXHOW
3awmTel M3C cnenoyeT pPyKOBOACTBOBATHLCA crneaylwnMu TpeboBaHUAMM:

1.7.12.1. dnaA KaTOAHOM 3aliMTel NOA3EMHBIX COOPYXEHUN, pPa3MeweHHbIX
Ha TepputopuAx T3IC, A3C un ApYyruUx MPOMBILNEHHLIX AfowanKax, [A0NXHbI
belTe MCMONb30BaHEl aBTOMATUYECKME TUPUCTOPHBIE nNpeobpaszosaTtend Tuna
TN B pexvMe perynaTopa 3aWUTHOro (NONAPU3AULUMOKHOIrO) noTeHunana.
YKa3aHHele npeobpasosatenn obecneynBawT BO3MOXHOCTbL MNOAKNOYEHURA
bnokos  TeneMeTpuYecKoro  KOHTpoOnNA, no3BONAIWMX  OCYWeCTBNATHL
CUCTEeMaTHUHeCKYI0  perucrpauno napamMeTpos, XapakTepu3syownx
KOPPO3MOHHOEe cOoCToRMMe N3C v pexmum paboThl CMCTeM KAaTOQHCHA 3JawnThl.

1.7.12.2. Bubop Tvna # KONU4ecTBa aHOAOHLIX 3a3emMnutenen, CXembl
MX pa3MelleHWA M nNoaKnioYeHWs K NnpeobpasoBaTenaMm, a Takxe BubOp Touek
npucoeamnHeHWA APeHaxHeix Kabenew ponxeH NPOM3BOAUMTHLCHA HA OCHOBAaHWMU
pac4YeToOB N0 MeTOoAMKe, U3INOXeHHOM B pa3nene 2.2. NpU 3TOM TOHKM
OpeHaxa [O0NXHbB pacnonaraTbCs Ha NOA3EMHbIX COOPYXEHWAX, MUMEWnX
HanMeHbllee NPOAONLHOE COMpoTUBNEeHWEe NO CpaBHEHWID C ApYrumu
COOPYXEHUAMW, pasMeweHHbIMM B OaHHOM pavioHe.
PexkoMeHOyeMmble CXeMbl COEUHEHUR 3HOOHbBIX 3asemMnurenen npw
COPU3OHTanNbHOW W BEPTUKANBHOM yCTaHOBKE 3NEKTPOAOB NpuBefeHsl Ha
puc. 1.2 n 1.3.

1.7.12.3. CeverHusn kKabenen, coeanHsRIoUMX cmMnosble uenu
3NeKTPOXMMUHECKOW 3aWunThbi, AONXHb BbIOMPATBLCA Takwum o0bpas3om, HTOb.I
nafgeHre HanpAXeHUs B HUX He Npesblano 5% OT MaKCWMMAnNbHOMO BbIXOAQHOMO
HanpaxeHMA npeobpaszoBaTens KaTOOHOM 3aWUTHI.

1.7.12.4. 3neKTpoa  CpaBHeHMA OONXeH YCTAaHaBNMBATLCA B
Henoc¢peacTBeHHOU OMM30CTU OT NOBEPXHOCTM 3aWUMILAEMOr0 COOPYXEHWA B
COOTBETCTBWM C  peKOMEeHOauusMW, nNpvBefieHHbiMW B paspgene 2.2
(n.2.2.10}).
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1.7.13. YcTaHOBKM KaTORHOWM 3aWMTLl AOMXHH COOTBETCTBOBATHL
notpeburenam I11 KaTeropummn npu ycnosuu, 4ToO nepepoisbi
3neKTpocHabxeHnsa, Heobxoaumele ONA PeMOHTA UMM 3aMeHbl NMOBPEXAEHHOro
3NeMeHTa cucTembl 3HEpProCcHabxeHws, He NpeBbIAT 0OHUX CYTOK.

1.7.14. KOHTpPONbHO-W3MepUTENbHbie MYyHKTH (KWUM) Ha nog3emHbix
COOPYXEHMAX NONXHbI YCTAHABMMBATHLCA B TOYKAX APeHaxa; Ha NUHEeWHbIX
y4acTkax MN3C - Ha paccToRHWAX He bonee 500 M oamMH OT Apyroro.

KUN  ponxHbl BHINOANHATLCA B CNeuManbHelX BOAOOHPLI3NO3aWMWEHHbIX
AWUMKAX KMAKM Konoauax.

1.7.15. Ha TennoceTax KU OONXHb yCTaHaBNMBaTbCA B KaMepax uUnu
MeCTax YCTAaHOBKW HenoOBUXHbIX ONOP BHE KaMep, B MeCTax MepeceyeHun
MM cbnuxeHWs TennosbiXx CeTem C pPenbcaMn 3NeKTPUPUUMPOBAHHOrO
TPAaHCNOPTAa UNKU € OpPYrvMU NOQ3EMHBIMA COOPYXEHUAMU .

1.7.16. Ha «kabenax HanpaAxeHnem 110-500 kB KUM paonxhel
YyCTaHaBNMBATHCA B CTONOPHBIX M MNPOMEXYTO4HBIX Konoguax. Kopnyc KWM
pgonxeH 6biTe NpUcoeaMHEH K 3a3eMNAWeMY YCTPOWCTBY B COOTBETCTBUM
c TpeboBaHuAMKM "Mpasun YyCTPOWMCTB 3NEKTPOYCTaHOBOK" .

1.7.17. Npu BkNio4eHNN KabenbHeIX NUHWA B COBMECTHYIO 3aWNTy 4epes
Brnoku coBMECTHOW 3aumThl Tuna Bp[l B MecTax WX nNpUCOEONHEHUA K
KabenbHOW NUHUMKU RONXHEl ObITL ycTaHOBNeHs KWUM.

1.7.18. PaboThl N0 yCTaHOBKE KOHTPONbHO-U3MEPUTENbHLIX NYHKTOB Ha
KabenbHbIX NMHMAX OONXHE NPOM3BOAUTLCA noa HabnogeHvem Bragensues
3TUX NUKUA.

1.7.19. MapaMeTpsl NoA3eMHbIX COOpYyXeHun, He 3aWmw a emsix
U30NUPYIOWNMN NOKPBLITUAMKU, OONXHBI BbIBMPATLCA C Y4H4EeTOM 33aBUCKUMOCTU
CKOPOCTW  KOPPO3WMM cCTanM OT YAenbHOro CONPOTWUBNEHWA PYHTa
(puc.1.4).
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33BUCMMOCTb CPedHel CKOpPOCTH KOppOo3vu
CTanv oT yAenbHOro ConpoTUBNEHVSA rPYHTa.
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1.8. Crpoutenbcrao, MOHTax, onpoboBanue, Hanagka W coada B
3KCNNYaTauumiw CACTEM 3NEeKTPOXUMUYHECKON 3alMThl NOA3eMHbIX
JHepreTUYeCcKUx COOPYXEHUA QT KOppO3un

1.8.1. Q6bopynosaHue W vu3nenNMa, UCNOfb3yembie NpU CTpouTenncTee
cucTem 3NeKTPoOXUMUYeCKon 33WnThI, QO NXHbI COOTBETCTBOBATL
cneundpmnKauuaM npoexKTa, rocyfapCcTBEeHHBIM CTaHOAPTaM W TEXHUYECKUM
YCNOBUAM W WMETb COOTBETCTByOWME CepTUPUKATBI WU TeXHUYeckKue
nacnopTa, ynocTosepsiouMe KavecTso obopynoBaHuA, wanenun  u
MaTepuancs.

1.8.2. TexHudeckunm Hap3op 3a paboTvamu No CTPOUTENBCTBY CUCTEM
3X3 nac aonxeH OCYWeCcTBNATLCA 33aKa34YNKOM 7] NPOEeKTHbIMK
OpPraHn3aunamMm.

1.8.3. Ons obecnevyenunn nycka 7] perynuposku CUCTEM
3NEeKTPOXUMUYECKON 3aWnTel HeobxoauMO HanNU4ue cnenyoWMX NOKYMEHTOB:

- 3aKTa nMpUeMKun CTPOUTEeAbHO-MOHTaXHelIX paboT ¢ 3aknoYeHuem
KOMUCCHUU O FOTOBHOCTU CUCTEM OANA HACTPOMKU U oNpoboBaAHUSA;

- aKTa Ha CKpbiTole paboThl;

- WUCNONHUTENbHON MOKYMEHTAaUWUM.

\

1.8.4. Nepea nyckoM W onpoboBaHMeM CUCTEM KaTOQRHOW 3aWUThI
HeobxoaMMO BBINONHWTL cregyowMe NOArOoTOBUTENbHLIE PaboThi:

- NpOBEPKY BWU3YanbHbiM OCMOTPOM COOTBETCTBUA BLINONHEHHLIX paboT
NPOEKTY W AKTY O NpUeMKe CTPOUTeNbHO-MOHTaxXHuix pabdoT;

- W3MepeHMe CONPOTUBNEHWA 3a3EeMNAIWEro YCTPOWCTBA ¥ aHOMAHOrO
33a3eMNeHnUs 1M NpoBepKY MX COOTBETCTBMA MNPOEKTHLIM ‘AaHHLIM ;

- nopknoYeHuWe YCTPOWCTB K 3neKTpoceTwn.

1.8.5. Noakno4YeHUe CUCTEM KAaTOAHOM 3aWUTH K NUTAOWMM NUHUAM
AONXHO  OCYWEeCTBNAATHCA B  MPUCYTCTBUM  npeAcTasuTens cnyxbel
3NeKTPocHabxeHUn.

1.8.6. MNyck u onpoboBaHMe cuCTeM KaTOAHOM 3awMTel HeobxoauMmo
BEINONHATL HEe paHee, YeM Yepe3 BOCeMb AHeW NOChe MOHTaxa aHOdHOro
3a3eMneHusn.

1.8.7. Nyck u onpoboBaHvMe YCTPOMCTB COBMECTHOW 3aWMTbl [0NKHbI
BbINOMNHATLCA B MNPUCYTCTBWUM MnepcoHana 33aMHTEPeCcOBAaHHbIX OpPraHu3aumm
(Bnapensues MOA3EMHeIX COOPYXEHWN) .

1.8.8. Nyck v onpoboBaHwe ycTPONCTB KaTOAHOW U aneKkTpoapeHaxHour
3aWMTE NONXHLI NPOVM3BOAMTLCA B CneayloweM MNOPRAAKE:
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- U“3MepeHue CTauMOHApHOro nNoTeHusana NOA3EMHOr O CoopyxeHwn;

- YCTaHOBKa YCTaBKM 3aWMTHOrO NoTeHuuana (TOKA) B cooTBeTCTBUM
C YKa3aHHBIM B NpoexTe;

- BKNOYEHUE npeobpazoBarenn KaTORHOM 3aWnTol vnn
3NeKTPOAPEHAXHOr0 YCTPOWCTBA;

- naMepeHue BbiIXOOHOrO TOKa " BbIXOQHOro HanNnpRAXeHun
npecbpasosBaTend, @ Takxe 3aWWTHEIX MNOTEHUMANOB Ha nop3eMHOM
COOPYXEHUM W NOBTOPHbIE W3MEPEHWUA YKa3aHHbIX napamMeTpoy wyepes 24
yaca.

1.8.9. Mpu cpave cucTeM 3NEeKTPOXUMUYECKOWN 3aWUTHI npreMkKe mx
paboyenr KoMmccuMen OONXHL ObITb BLINONHEHb Cneaywoune paborty:

- NpoBepka NO aKTaM M MCNONHUTENbHBIM HYEpPTEeXaM CooTBEeTCTBUS
MOHTaxa MNpPOeKTYy;

- NpoBepKa BHEWHWM OCMOTPOM HANWUYUR BCEX 3NEMEHTOB 3aWMTHLIX
YyCTAHOBOK;

- BKMOYeHUe W NposBepkKa 3aWMTHbIX YCTAHOBOK;

- cocTasnexnue akTa paboyen KOMUCCUM O CAAYE-MPUEMKE 3aKOHYEHHOWM
CTPOMUTENLCTBOM CUCTEMbl 3NEKTPOXUMUYECKON 3aWnTel obbekTa.

K aKTy [OnNXHel NPMNaraTtbCa AuMarpaMumel pacnpeneneHnusa noTeHuuanos
no MNOBEPXHOCTU NOA3EMHBLIX COOPYXEHUIA NPU OTKMOHEHHOM U BKNIOYEHHOM
YCTPOUCTBE 33aWKThI.

AKTbl QONXHL pacCcMaTpuBaTbCA M YTBEPXOaTbCA OpraHU3aumnsamm,
Ha3HavyawWwmMMm paboudyio KOMMCCUID, HE No3fgHee, YeM B OABYXHEOENbHbiM CPOK
CO OHA NpeacraBneHya akTa.
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1.9. OCHOBHbE TEXHONOrUHECKUE BOMNPOCH COOPYXEHUR
CUCTEeMb 3INEeKTPOXMUMUYECKOW W INEeKTPOoaApPeHAXHOW 3aWuTo

1.9.1. PaboTel No cOOpyXeHW0 YCTPOWMCTB KATOQHOM 3aWmMThbl 40 MXHbI
BKMNO4YaThk:
aBTOPCKWUM HAQ30p 33 NPaBuilbHLIM UCNONHEHUEM NPOEKTHBIX PeweHUm
B Npouecce CTpouTenbCTBa;
pasMeTKy Tpacc kabenen;
npoknaaky kabenew;
BXOAHOW KOHTpPOnb 0bopynoOBaHUA 3NEKTPOXMMUYECKOW 3aWlUThi;
MOHTaX KOHT3KTHBIX BbIBOOOB, KOHTPONBHO-WU3MEPUTENbHEIX NYHKTOB,
aHOOHbLIX 3a3eMNeHnn, 333eMnNAWNX YCTPOWCTB, npeobpasosaTenen;

- MOHTAaX KOHTAKTHbIX MpUcCOefMHEHWM B COOOTBETCTBMWM CO CxXemMou

33aWKTHI;

- Hanagky YCTPOWMCTB 3aWWThi.

1.9.2. BxogHon KOHTPONb 0HOPYAOBAHUA 3NEKTPOXUMUYECKON 3alMTH
OONXeH BKNIOYaTh:

- NPOBEPKY KOMNMNEKTHOCTU, KONWUYECTBA M MCMPABHOCTU

obopynoBaHuA;

- NpoBepPKY COOTBETCTBUA TEXHUYECKUX XapPaKTepncCTUK TpeboBaHUAM

HOPMaTUBHO - TEXHUHECKON AOKYMEHTAaUMWK;

1.9.3. BxoaHOM KOHTpONbL 060pyNOBaHUA 3NEKTPOXUMUYECKON 3aWUTHI
gonxeH OCYyWeCTBARATL  3aKa34ukK 8 npucyTcTBuun npencrasurtens
CTPOUTENLHON OPraHnU3aumnu.

1.9.4. Nposepka paboTocnocobHOCTU yCTAHOBOK 3NEeKTPOXUMUYECKOH
JaumMThl OO0NXHA NPOUM3BOAMTLCA NYTeM NOAKMIOYEeHUA npensapuTenbHO
3a3eMneHHON YCTAHOBKM K CeTu NepeMeHHOro TokKa WU NPUCOefIMHEHUA K ee
BbIXOQY Harpy304HOro conporusneHhﬂ, obecneuuBawero npoTekKaHue
MaKCUManbHOrO TOKa Npu HOMWHANbLHOM BXOOHOM HanpaxeHwu. lpu Nposepke
B uenNb Harpy3ku ponxeH ObiTe BKMOMeH WYHT C aMnepMeTpoM Knacca
ToyHocTu 1.0; K BbIXOAY MNOCTOAHHOrO ToKa fonxeH bbTk nNpucoenuHeH
BONbTMETP NOCTORHHOIrO TOKA Knacca To4yHocTu 1.0. lpn 3ToMm ycTaHoBkKa
cumTaeTcs paboTocnocobHon, ecnu ee Harpees MocCne BOCbLMUYACOBOW
paboTel He npesbiwaeT 20°C no OTHoweHwo K TeMnepaType OKpyxawwero
BO3Ayxa W NOrpewHocTb NOxa3awua npubopoe npeobpaszosaTensa He
npesbiiaeT 5% MO CpaBHEHWIO C BLIHOCHBIMM Npubopamn, YKa3aHHeIMW Bbiwe .

1.9.5. BXOOQHOW KOHTPONb 23NEeKTPOAOB aAHOMAHLIX  3a3eMneHun
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BKNK4aeT:

- BHEWHWH OCMOTP;

- WU3MepeHue CONPOTUBNEHUA MexAy TOKOBBOAOM W 3MEKTPOLOM,
3Ha4YeHWe KOTOPOro He AONXHO npesbwaTs 0.010 Om.

1.9.6. BXxoQHOA KOHTPONbL MPOTEKTOPOB BKMOYaeT:
npoBepKy TuMa NPOTEKTOopa U akKTUBATOPa;

NnpoBepKY MapkwW cnnaea;

1.9.7. MoHTax npeobpa3oBaTenert KaToOAHONM 33WKUThL QONXEH BKMNOYaThb
cnepywoune paboTsl:

- pa3paboTKy rpyHTa noa ¢pyHnameHT npecbpaszosaTens B

COOTBETCTBUM C NPOEKTOM, YCTAaHOBKY tyHOAMeHTa;

- ycTaHoBky npeobpa3oBaTens Ha GyHOaMeHT;

- YyCTaHOBKY B KOoTnosaHe Tpyb ans BBona kabenew B

npeobpasoBaTtens;

- BBOA Kabens 4epes Tpybw B npeobpasosaTens;

- 3acbiNKy KOTNOBaHa W YNNOTHEHWE rPyHTa;

- npucoeanHeHue 3a3eMnAlWwero ycTpowncTsa, kabenen "
npeocbpaszoBaTene B COOTBETCTBMM C 3INEKTPUYECKOW CXEMOW.

1.9.8. MNnowanka dKono npeobpasoBatens gonxHa buiTe yTpambosaHa,
BaiXxOoaoAwWMe M3 3eMnu Tpybel Ans sesona kabenen B npeobpaszosaTens QONXHbI
bbiTe OKpPaWeHbl B YepHbit uBeT.

1.9.9. Npun COOPYXEHUN KabenbHbIX NUHUA Heobxoaounma
pPYKOBOACTBOBAaTbLCA TpeboBaHuamm MY3.

1.9.10. MNpu npoknapke kabens B rpyHTe O0NXHH ObiThb BLINONHEHL
cnenywowne  paboToi:

- pa3paboTka TpaHweu;

- yoaneHue U3 TpakWweW KaMHer U NOCTOPOHHUX NpeamMeTos;

- 3acbiNka AHa TpaHuwewn CNOEM MEeMNKOrO FPYHTA;

- YKnanka kKabena B TpaHweo;

- MapKupoBka kKoHuoB kabens;

- nNpeaBapuTenbHan 3ackiNnka Kabens CnoeM MenNKoro rpyHTa;

- OKOH4YaTeNnbHas 3acbiNka TpaHwew;

- MapKuposKa Tpaccel Kabens.

1.9.11. KoOHTaKkTHbie cOoefnHeHWA Kabenen B npoxopax v Tpybax He
AONYyCKawTCH.

1.9.12. MapkmMpoBaTb Tpaccy HeobxoauMMo nNyTeM HaHECEeHUA
ONO3HABATENbHLIX 3HAaKOB HAa CTonbukax W3 xene3obeToHa MNM yrnosown
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cTtanM. OnosHaBaTenbHsie 3HaKM CnefyeT yCTawasnueaTh Ha NOBOPOTax
TPaccCel, B MeCTax COEAMHUTENbHBIX MYDT, Ha NepecedeHusx, a Takxe y
BX000B B8 30aHUA WU COOPYXEHUR.

1.9.13. MNpun coopyxeHUW 3a3eMnsiouux YCTPOUCTB AOONKHBI bbITb
BhiONHeHsl cnefgylouwe paboTol:

- pa3paborTka TpaHweu B COOTBETCTBUMU C pabouuMm YepTeXamu;

- YCTaHOBKA BEPTUKANbHBIX WMN FOPUIOHTAMLHLIX 3NEKTPONOS;

- coeaMHeHue 3neKTPOAOB Mexay COboWM U ¢ MarucTpankHOWM WWHOWM;

- 3achbinka TpaHweu U yNNOTHeEHWe FpYHTa;

- OKpacka Ha3eMHOW 4acTu WWH 3a3eMNeHus.

1.9.14. Tflocne OKOHY3HMA CTPOMTENbCTBA HEOHXOQMMO W3MEpPUTD
CONpoTWBNEHMEe 3a3eMNANWEro YCTPOUCTBA. 3HayeHWe COMNPOTUBMAEHUR
3aseMnAowero ycrponcrtea nonkHo buiTb He bonee ykasaHHOro 8 npoekTe
33aWNTH NOA3EeMHBIX COOPYXEHWH OT KOPPO3Uu,

1.9.158. Mipn COOPyXeHWUM aHOOHOrQ 3a3eMnNeHun, COCTORWEro w3
BEPTWKAaNbHBIX 3NEKTPOAOB, PACNONOXEHHLIX B BepxXHUX CMOAX T[PYyHTA,
AONXHb BbiTe BeINOMHEHH crenyoume paboTei:

- pa3paboTKa TpaHweW Ha NPOEKTHYIO FNYOBUHY M ANUHY;

- YCTAaHOBKAa 3NeKTpoAos B8 NpeAsapuTenbHO NpobypeHHble CKBaXWHLI;
- MOHTaX COefMHeHWW 3NeKTPONOB C COeAUHUTENbHLIM Kabenem;

- M30NAUMA MECT KOHWTAKTHbIX COeAUHEHWN ;

- KOHTPONb Ka4yecTBa M3ONAUMWM KOHTAKTHEIX COEAUHEHWN ;

- 3acbiNka TpaHWwen FPpyHTOM W YANOTHeHWe rpyHTa.

1.9.16. Npu COOpyxeHMM aHOAHOrO 3a3eMneHWA, COCTOAWEro w3
FOPU3OHTANLHLIX 3NEKTPOO08, NONXHEI BbITb BhNONHEHH Cneayluwue paboThi:

- pa3paboTka TpaHweun Ha NPOEKTHYID rAybuHy M OAMUHY;

- BbipaBHWUBaHMEe fHA TpaHwewu;

- pas3mMeuleHne 3rneKTPONOB B TpaHwee B COOTBETCTBUM C MNPOEKTOM;

- 3acelnka TpaHweun Ha 30% rnybuHb;

- NpokKnaaka coeamkuTensHoro Kabens;

- coeanHeHuWe 3NeKTPOAOB C coeflMHUTerNbHuIM Kabenew;

- M3ONAUMA MECT KOHTAKTHBIX COEAUHEHUWN ;

- 3achiNka TpaHwew FrPYHTOM U YNNOTHeHUE rpyHTa.

1.9.17. Npu coopyxeHun rnyBUHHOrO aHOQHOrO 333EMNEHUS [0 MNXHbI
boiTe BbINONMHEHbl cnedyouve paboTwi:

- bypeHue ckBaxuHbl Ha MPOEKTHYID FNybBUHY;

- cbopka rnybuHHOro 3NeKTpPOQa B COOTBETCTBUM C MPOEKTHOM
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NOoKyMeHTauuen;

cnyck rnybuHHoro InekTpoda B COOTBETCTBMW C TexHonoruewu,
yKa3aHHOM B npoekTe;

npucoeanHeHue rnybWMHHOrQ 3nekTPoAa K coeanHUTensHoMy kabeno;
KOHTPONb Ka4YecTBa M30NAUMKM COEAUHEHURA;

MOHTax KabenbHOro BbiBOAa B COOTBETCTBUW C MPOEKTOM.

-9.18. MlpM ycTaHOBKE KOHTPONbHO-U3MEPUTENbLHOMO nNyHKTa ero

noaseMHan 4acTb QO0MNXHAa WMMETh M30NAUMOHHOE nNOKpeITUE, & Ha3emHasn
HaCTb OKpaweHa B COOTBETCTBUM C yKa3aHUAMKM NpPOEKTA.

1

.9.19. NpK CTPOUTENLCTBE M MOHTaXe KOHTPOMbHO-WU3MEPUTE MbHbLIX

NYHKTOB AONXHb bbiTh BLINOMHEHH cnepyowve paboThi;

1

pa3zpaboTka KOTNOBaHa;

YyCTAHOBKA 3NeKTpQoa CpaBHEHWA B COOTBETCTBWU C MNPORKTOM;
YCT3HOBKA 3a3eMNRIOWEro yCTponCcTBa (anNA 3IneKTpUYeckux kabenen
HanpAxeHWeM 6-500 kB);

YyCTAaHOBKA KOHTPONbHO-U3MEPUTENbHOr0 MyHKTa YU npucoeauHeHne
K HeMy 333eMNANWero ycrpomcrtsa;

npucoeanHeHMe KOHTPONLHOrO NPOBOAHMKA K NOQ3EMHOMY
COOPYXEHIO; \

M30NALUMUA MECT KOHTAKTHBIX COEOUHEHWUA;

coeauHeHWe 2NeKTPOAa CpaBHEHWA, [AaT4YMKa 3NEKTPOXNMMYECKOro
NOTeHUMana W KOHTPOMEHOrO NpPOBOAHMKA C KNeMHbIMA BbiBOJQAMU
KOHTPONbHO-U3MEPUTEMNBEHOrO MYHKTA;

MapKWMPOBKAa NPOBOAMUKOB U KOHTPONbHO-WU3IMEPUTENBHOMO NYHKTA;
3aKpenneHune rpyHTa OKOMNO KOHTPOMbHO-U3MEPUTENbHOFO MYHKTA.
.9.20. TMpOTeKTOpbl [OAXHH bblTb yCTAHOBNEHsl B TpaHWewn unu

CKBaXWHbl, pasMepbl KOTOPbIX [OOAXHL COOTBETCTBOBAaTh YKa3aHHoM B
npoekTe.

1

.9.21. fpv MOHTaxe npPOTEKTOPOB MAONXKHBE ObITb  BLINOMNHEHD

cnegywowne paboTht:

pa3paboTrka TpaHweu (bypeHue cKBaXMH) ANA YCTAHOBKM
NPOTeKTOpPOB W TpaHWweW ONA NpoKNnaaku kabens K Nog3eMHOMY
COOpPYXeHU;

yCTaHoBKAa MpOTEKTOPOB;

npucoenuHeHne kabens B COOTBETCTBUM C NPOEKTOM U M30NAUMA
MECT coeQuHEeHUN;

YCTAaHOBKA KOHTPOMbLHO-U3IMEPUTENBHOrO MYyHKTA;
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- 3anMBKa NPOTEKTOpOB MPyHTOBbIM pacTeBopoM (0.05 M Ha Kaxabin
NPOTEeKTOop);
-~ 33aCbiNKa TPaHWEeW rpyHTOM C HMOCNOWHLIM ero YNNOTHEHUeM.
1.9.22. MOHTaxX YCTaHOBKM 3NEeKTPOAPEHAaXHOW 3alnThl BKMO4aeT 8
cebn crienyoune paboTui:

- pa3paboTky rpyHTa noa ¢yHOAMEHT;

- YCTAHOBKY 3MEeKTPOAPEHAXHOr0 yCTPOACTBA Ha (YyHOAMEHT;

- ycTtaHosKy Tpyb nna seBopa kabenewn;

- BBoa kabenen B anexTpoopeHaxHoe YCTPOWCTBO;

- npucoeanHeHne kabenen K NOA3EeMHOMY COOPYXEHWMIO WU penbcy;

- npucoeanHeHWe 3aWWTHOMO 3a3eMNeHUuA W Kabens 3neKTpPONMTAaHUA
(aNA yCcUNEeHHOro apeHaxa);

- U30NAUMA MECT npucoeamHeHUA kabenem K NOQ3EMHOMY COOPYXEHMI
W penbcy;

- PeKynNbTUBAUMA 3EMENbHBIX Y4AaCTKOB MNOCMNE OKOHYaHWUA
nponasopcTtea pabor.

1.9.23. TMopknovenne apeHaxHoOro kabens Kk penbcy OONXHO 6biTh
BBINOMHEHO B NPUCYTCTBMM nNpefAcTaBUTensAs COOTBETCTBYylOWeA CcNyxbol
3NeKTpUPMUMPOBAHHOr0 PenLCOBOr0 TpaHcnopTa.

1.9.24. H3onauma MecT KOHT aKTHbIX coeauHeHUN noNxHa
NPonM3BOAMTLCA C NOMOUWbLI MepMeTU3UpYyloWero KoMNayHaa, CoCcTas KOTOpOro
npueseneH B Tabnuue 1.3,

1.9.25. Ha ocHOBaHuMM pe3ynbTaTOB aBTOPCKOro Haa3o0pa MPOeKTHbIe
OpraHM3aumnm QOMXHE OCYWeCTBNATL (ecnu 3T0 HeobXxoaAuUMO) KOPpPEeKTUPOBKY
NPOEKTAa 3NeKTPOXUMUYECKOW 1 3NeKTPOAPEHAXHCR 3aWNTH UMW NpeacTasuTs
pexkoMeHOoAUMW NO peanuM3aunm HeobxoOuMBIX QONONHUTENbHLIX MEePONpPUATUN
no ssofa obvekTa B 3kcnfyaTauuio.

1.9.26. nA  KOppeKTUpOBKW NpoeKkTa 3INeKTPOXUMUYECKON MU
3NeKTPOAPEHAXHOW 3amuTel B MNPEKTHO-CMeTHOM [OOKYMEeHTauum [onxeH
npeaycMaTpusaTbCA pe3epB Ha obopypnosanue, kKabenbHylo nNpooyKumo #
OCHOBHble MaTepuanel B konuyectee 10% oOT pacyeTHOro obbema.



CocTas repMeTuanpyowero KOMNayHAa, WMCNONb3IyeMoro Npu MOoHTaxe

Tabnuua 1.3

aHogHeIX y3n08, MPOTEKTOPOB U APYrux 3neKTpPUHECKUX NpUcCoearHeHUw

Konu4ecTeOo KOMNOHEWTOB, r, MNpuU TemrepaType OKpyxaowero so3nyxa...

+10°C ¥ Bowe

oT -10°C ao +10°C

KoMMoHeHT Npun Mpu MoHTaxe Npu MoHTaxe |flpu flpu MOMTaxe ipu MoHTaxe
MOHTaxe | npucoefUHeHUA | ApeHAXHBIX MOHTaxe | NnpucoeanHe- [peHaxHbIX
aHoAHLIX | KOHTPONbHbLIX npucoeamnHe- aHOAHLIX | MUK npucoeauHe -
y3anos ¥ | NpoBOAHKKOS Hun Ha Y3N0B U | KOHTPOMbHLIX HUA Ha
npovex- noa3eMHbIX npoTek- | nposoaHnkos nog aeMHeIx
TOpOSs COOpYXeHURX TOpos COOpYyXeHUax

JnoxkcugHsie
Moavndguunpo-
BaHHbBIE .CMO LI
Mapku K-153 u
K-153c¢ 100 50 2000 100 50 2000
MonoTse#t kBapu | 150-200 15-100 3000-4000 150-200 15-100 3000-4000
flonuaTnneH-
NO N aMuH 12 6 250 - - -
OTsepanTensd

- - - 30 15 600

AD-2

ct
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1.10. 3Ixkcnnyarvauuf CUCTEMbl INEeKTPOXUMUYECKOW 3aunThbl
NOA3EMHBLIX IHEPreTN4EeCKMX COOPYXEHWHM 0T KOppO3Inu

1.10.1. 3kcnnyaTauua cuctembl 3X3 M3C ponxHa OCYWECTBNATHLCAH
cnyxbol 33aWWNTB NOA3eMHbIX COOPYXeHun 0T Koppo3uu. PexoMmeHOYeman
CTRPYKTYpa W OCHOBHble 0BA3aHHOCTU 3TOM CnNyxbel M3noxeHs B pa3pnene 2.7
HacTosuux PY.

1.10.2. MepcoHan cnyxbul 3aWNTH nonxeH npoM3BOANTH
CUCTEMaTU4YeCKMA KOHTPOMNb KOPPO3NOHHOINO COCTORHWMA M3C XU CpeacTs UX
JaWMTel OT KOppo3uW. TMpu 3TOM CneflyeT PYKOBOACTBOBATbLCA KapTou
KOPPO3UOHHO-0MNACHKLIX 30H, COCTaBNEeHHOW HAa OCHOBAHUW:

- aHanM3a TrpyWTOB MK OaHHelx obcnepoBaHMA  KOPPO3WMOHHBIX
nospexpeHu N3C;

- pe3ynNbTaTOB WM3bLICKAHWUWA CNeunMannanmpoBaHHbLIX OpraHM3auvn;

- pacnonoxeHWs nencTaywowMx npeobpas3osaTened KaTOOHOW 3aWUThI.

1.10.3. KOHTpOMb KOPPO3IUOHHOMO COCTOAHUMA NOA3EMHbIX COOPYXeHUN
OONXeH OCYWEeCTBNATLCA NyTeM U3IMEPEHWA NOTEeHUMANoB Ha NOBEPXHOCTHU
N3C, a Takxe BW3yaNnbHbIM OCMOTPOM UX MNOBEPXHOCTU (B CreumanbHbIX
myp@ax) C y9YeTOM pe3ynLTaTOB XWMMUMYECKOro aHanMsa npob rpyHTa,
FPYHTOBEIX BOA W MPORYKTOB KOPPO3IUW NOO3eMHbIX COQPYXEHWUA.

Bce kopposunoHHbie nospexaeHWA M3C QONXHel peruUCTPUPOBATLCA B
aKkTax U ApoTokonax obcnepoBamMMA, a Takxe GUKCUPOBATHLCA B NacnopTe
COOTBETCTBYOWEro NOO3EMHOr0 COOPYXEeHUR .

TpybonpoBoasl MarucTpankHelX TennoceTel OAWH pPa3 B8 roa AOMXHL
MORBEPraTbCA WCMEITAHUAM MOBLIWEHHLIM fAaBneHWeM ONA BbIFBMEHWA MeCT
KOPPO3UOHHBIX NOBPEexXfeHWH B COOTBETCTBMUM C HOPMATUBHO-TEXHUYECKOW
AOKYyMeHTauunen, yTBepxdeHHOW B yCTaHOBNEHHOM MNOpPAAKe.

1.10.4. Npu obHapyxenun kopposumun N3C ponxHel bBuiTb pa3paboTanbl
MEPONPUATUA NO NPEeaOTBPAWEHWMO UX OanbHeAwero paspyweHWs W PEMOHTY
noBpexaeHHbIX Y4acTKOB.

1.10.5. TexHu4eckurt ocMOoTp npeobpazosBaTenert KaToOQHOM 3aWMThI
gonxeH NpPoBOAUTLCA N0  WHCTPYKUUAM, YTBEpPXAEHHbIM pPYKOBOACTBOM
JHepreTuyeckaro npeanpuatua. fpu ocMoTpe npeobpasosaTenen O0NXHLI
buiTb 3admKcupoBaHel NOKalaHWMA Bcex Npubopos; 3aTeM cneqyeT OTKMOYUTL
3NeKTpoONUTaKWMe YCTAHOBKM W NPOBEPUTL BCE KOHTAKTHbIE COEAMHEHWUSR,
nocne 4ero cHosa NOAKNOYMTL npeobpasoBaTens.

1.10.6. ins xkaxnoro npeobpasosaTens KaToOQHOW 3aWMThLl AONXeH BhiThb



34

3aBefleH XypHan KOHTpOns ero paboTel, 8 KOTOPOM AOMNXHbI
permcrpmposéTbCH pe3ynbTaTbl TEXHUYECKOrO OCMOTpa, & TAKXe M3MepeHun
BBIXOAHBIX NapaMmeTpos npeobpasoBaTenna ¥ 3aWMTHOro noTeHumnana s KUM.
dopMa XxypHana npueeneHa B pasfene 2.8.(n.2.8.12.).

1.10.7. Npn obHapyxeHuM HeucnpasBHOCTew npeobpa3osaTens OQONXEH
bbiTb BBINONHEH erc peMOHT MNyTeMm 3aMeHbl BolweAwnx W3 cTpos bnokos.

1.10.8. ConpoTUBNEHNA  AaHOAHOrO 3a3eMnNeHns U 3aWmnTHOro
3a3eMNeHUA [OONXHbB KOHTPONMPOBATbLCA HE pexe 0AHOro pas3a B8 rofg.
MeToamMKa W3MEpPeHUMA COMNPOTMBNEHWA 3a3eMneHUA npuBefeHa B pa3snene
2.4.
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1.11. TexHuka besonacHocTu npu nposefeHun paboT no 3awmTe
nof3eMHbix 3HEPreTUYECKUX COOPYXEHWH OT KOppOo3uun

1.11.1. Bce pabory N0 3amTe nNOQ3eMHbIX 3HEPreTUYecKux
COOpPYXeHW OT KOPPO3WW NONXHH BLINOMHATLCHA B COOTBETCTBUMU C
"MpasynamMy TexHUYeCKOW 3IKCMNyaTaumMmM 3NeKTPOYyCTaHOBOK NoTpebutenen”
(0T3) w "fpasuMnamm TexHMKKM bBe3onacHOCTM nNpu  3IKCNNyaTauuu
3NeKTpoycTaHoBOK noTtpeburtenen” (NTB) TocaHeproHag3opa.

1.11.2. nNpucoeauHenne npeobpa3osarenen KaTOQHOW 3aWMTb K
MCTOYHMKAM NWUTAHWR OONXHO NPOW3BOANTLCR Dpuranow B coCTaBe He MeHee
aAByx 4enosek C odopMmneHuem paOOT COrnacHoO OerncTBYIOWMM NpaBUNaM.

1.11.3. Bce paboTu Ha NOACTAHUWAX M APYrUX 3HEPreTUYecKux
obbvekTax NONXHL OCYWECTBAATLCA B NPUCYTCTBUM NepcoOHana MOACTaHuuu.

1.11.4. NposeneHue 3emnAHbix paboT B 30HE NpoxoxaeHUA Kabenewn
OonyckaeTCA TOMbKO B NPUCYTCTBMM npeacTaBuTens KkabenbHow ceTtu.

1.11.5. Mepconan, BuNOnHAlWMW paboThl NO 3awuTe NOA3EeMHbIX
3HEpPreTUYeCKMX COOPYXEHUM OT  KOppoauu, ponxed ObeiTb o0byyveH
besonacHuM MeTOmaM paboTel, NPOMTU MHCTPYKTaX W cAaTh 3K3aMeH B
obbeMe COOTBETCTBYOWMX AOKYMEHTOB, YTBEPXOEHHbIX B YCTaHOBNEHHOM
nopsake.

B cny4ae HapyweHua npasun He30NacHOCTW AONXHA MNPOU3BOAMTHLCA
ovepeaHas NPosepKa IHAHUA.

1.11.6. NepcoHan ponxeH 6biITb  WHPOPMUPOBAH O  CTEMEHM
TOKCHMYHOCTU TpaHCNOPTUPYeMbix BewecTB, cnocobax 3awmMTel OT  MX
BO3RENCTBUA M Mepax 0Ka3aHWA NepsoOn noMowm.

1.11.7. Kopnyca yCTpOWCTB 3aWMTbl OT KOPPO3UW, MNORKNOYEHHbIE K
CeTn MNepeMeHHOro TOoKa, MHOONXHbl ObiTb 3a3eMneHsi B COOTBETCTBWUM C
TpeboBaHUAMKM NY3.

1.11.8. lyphel Ha QeACTBYOWMX NOR3EMHbIX 3HEepreTUYyecCKMx
COOPYXEeHUAX cCneayeTr OTKPbiBaTb TOMbKO NOCNe MNONyYeHUS MUCLMEHHOr O
Pa3peweHnA 3KCNNyaTUPYWUX OPranu3auni.

1.11.9. 3anpewaercsa pabotaTe Ha y4acTkax, rnoe HabnopaeTcs
yTe4kKa raaa, HedTh, HePTeNpPONYKTOB WNU rOpPAYEen BOMObI.

1.11.10. Npun 3nekTpu4eckUx W3MepeHWsAX B Konoguax Heobxoaumo
Y4UTLIBATE BO3MOXHOCTH WX 3alfa30BaHHOCTW, NO3ToMy Heobxoaumo
cobnionaTbk CoTBeTcTaeyoWMe Npasuna TexHWUKM be3zondcHocTH.

1.11.11. W3mepeHun, Tpebyowune cnycka paboTHukoe B Konopeu,
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0ONXHB NpoM3BOaAMTbLCA bpuragon B cocTase He MEHee Tpex YHenosek nNpw
cobnioneHWn COOTBETCTBYIOWNX UHCTPYKUMK. MNPpU 3TOM ABOE M3 HUX 00 NXKHbI
ObITL Ha NOBEPXHOCTU 3EeMNU.

1.11.12. B TeveHune Bcero nepuona obcnyxuBaHna npeobpasosaTens
KaTOOHOW 3awuTbl QONXHO ObITb OTKNOYEHO HaNpPAXeHue nuTalwen ceTu, a
Ha OTKMOYAOWMXCA annapaTax QAONXHb BbiTb YCTAaHOBMNEHsl COOTBETCTBYWHE
nnNakaTol.

1.11.13. Npeccpas3osartend KaTOAHOM  3aWMTel  OONXHBI  WMETHb
npenynpeanTenbHble HAaANUCKU U NNakaTbl M 3aKPbiBATLCA Ha 3aMOK.

1.11.14. 3anpewaeTca BbINONHEHUe KakKux-nubo paboT Ha
TOKOBEAYWNX HAaCTAX YCTPOWCTB KATOQHOM U 3NEKTPOAPEHAXHOW 3awnThl,
HaXOOAWMXCA MNOO HANPAXEHUEM.

1.11.15. WN3MepeHUs HA penbcoBbiX NYyTAX 3NEeKTPUPHUUMPOBAHHOrO
TpaHcnopTa [AONXHb NPOM3BOAMTBECA MABYMS fAMUAMM, OOHO W3 KOTOPbIX
LOAXHO CNeamMTbs 33 ABWUXEHWEM TpaHcnopTa.
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YacTb BTOpan
OCHOBHBIE CBEEHWA 0 NPOUECCAX KOPPO3WUU W 3AUMTHI
NON3EMHHX 3HEPFTETUYECKUX COOPYXEHWHA.
METOOWYECKWE WU CNPABOYHLIE MATEPHUAINB

2.1. OcHOBHbIE OCOOEHHOCTU KOPPO3UWM MOA3EMHLIX 3HEepreTUu4eCcKux
COOPYXEHUH W MeToab 3aumnTel OT Hee

2.1.1. No4YBeHHAR KOPPO3UA

2.1.1.1. No4yBeHHON KOPpPO3Mer MOA3EMHbIX COOPYXEHUW HA3bIBAT MX
Paspywenne, Bui3BaHHOE M[EACTBMEM OKpYyXalouwew Ccpeflbl - FTPYHTOB M
FTPYHTOBLIX BOO.

2.1.1.2. OCHOBHbIMW GakKTOpaMM, ONpenenfmlowMMN  WHTEHCUBHOCTL
NOYBEeHHOWM KOPPO3WK, ABNAKTCH:

- KOPPO3MOHHARA AKTUBHOCTbL (arpecCMBHOCTbL) Cpeabl N0 OTHOWEHWIO K
METanny coOpyXeHMWA;

= TUMN N XUMUYECKMW COCTAB METannos, UCMOMb3yeMbiX B KOHCTPYKUMU
MOO3EMHEIX COOPYXEHWH;

- HaNWM4YMEe MEexXaHWYeCKUX HanpaAXeHww B MmeTanne.

2.1.1.3. KOpPpPO3MOHHAA aKTUBHOCTb MPYHTA 33aBMCUT OT:

- TWUna, BNaxHOCTW, CTeneHW aspupoBaHHOCTU W TeMnepaTypbl FPYHTA;

- COCTaBa M KOHUEHTpPauMW BewecTsB, PACTBOPEHHLIX B FPyHTE;

- yOenbHOro 3NeKTPUYEeCKOro CONPOTUBAEHWA rPYHTA;

- HanWuus B rpyHTe bakTepun, akTusM3UpylwWMX pa3sBuTUe NPoLeccos
KOpPpo3unu.

2.1.1.4. FpyHTHl B8  33aBMCUMOCTW OT ycnosmh obpasosaHuA
pazpnenmoTCcA Ha cnefywwMe OCHOBHbIE TUMbI:

- FAMHUCTHIE W NbiNeBaTele (FMWMHLI, cynecu, CYFNWMHKW, necchl);

- necyaHule;

- obnomouHble (ranevHukn, webuu) ;.

- TOpPMAHNCTLIE;

- MCKYCCTBEHHbIE W HacCbiNHbie .

M3 ecTecTBeHHbIX FPYHTOB Haubonbwes xOPPO3MOHHOM aKTUBHOCTLK
06nangwT rAMHUCTBIE, MLINEBATHE WU TOPDAHUCTHIE.

2.1.1.5. NHTEHCHBHOCTb KOPPO3uUU NOA3EMHBIX COOPYXEHUN 3aBUCUT OT
HaCbleHHOCTW [PYHTA BOOOK:; NpPUM 3TOM Hawbonee cuAbHAR KOPPO3UA
BO3HWKaeT B CNyYasX, KOfAa KOHUEHTpauus BOObl B FPpyHTe cocTasnmeT
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1/3 ee npepenbHOM KOHUEHTpauuu, 4To obycnosneHo bonee 6oicTpon
ougdy 3ven kKucnopoaa k nosepxHocTw N3C. NocneaHee obvRCHAeTcA TeM,
YTO Mpouecc KOPPO3WM B TIpPyHTe pa3suBaeTCA OObLIMHO MNPU  aKTUBHOM
y4qacTuM kucnopona Bo3ayxa, KOTOPbIA He TOMNbKO XMMWYECKU aKTuUBEH, HO
M cnocobcTeyeT pa3BUTUIO Pa3NMYHBIX MUKPOBMONOrMYeCKUX nNpouecos B
rpyHTe.

2.1.1.6. XuvMMYyeckun COCTaB pacTBOpPeH-~~ B BOOE BEWEeCTB W uX
KOHUEHTpauua B rpyHTe ONpenensioT CBOWCTBA MOYBEHHOr0 3NeKTpoONUTa.

KOppo3nMOHHAaA aKTUBHOCTL FPYHTA 3aBUCUT OT 3HAaYeHUMA BOAOPOAHOroO
nokasatens pg. BONbWMHCTBO rpyHTOB WMET HEWTPanbHylo peakuwmo,
COOTBETCTBYIOWYIO 3HaYeHWsM PH = 6-7,5; QNA wWenoYHblX NOYB (Weno4Hbe
CYrNUHKW U WenoyvHbie CONOHYaKW) 3Havewne PH nexuT B npepenax 7,5-
9,5, a AnNA Kucneix (rymycosble U HONOTUCTLIE NOYBLI) - B npepenax 3-6.

Mo M3MEHEeHUI0 PACTBOPUMOCTM OKMUCHBIX MNEHOK B 33aBUCUMOCTWU OT
3HaveHuA PH cpelbl MeTannsl NOQ3eMHbIX COOPYXEHUA pas3nensionT Ha Ase
rpynnel. K nepBov rpynne oTHOCATCR obonoukn kabenen (anomuHum,
CBUHEU), OKUCNbl KOTOPbIX PAacTBOPUMBI K&K B KUCNOW, TakK ¥ B WeNOYHOM
cpenax. KOPpPO3MA 3TUX MeTannos yBeNMYMBAETCR Kak npy yMeHbWeHuu,
TaK U NpuU yBenuYeHUN 3HaYveHWA PH OTHOCUTENbHO HEWTpPanbHOW cpensbl.

Ko BTOpow rpynne OTHOCATCA CTanbHble NOO3E€MHLIE COOPYXEHWUA,
M3roTOoBNEHHbIE M3 METAaNNoB, OKMCNEl KOTOPLIX PACTBOPWUMBEI B KUCNOW cpefe
n HepacTBOpuMbI B wWenoyHou cpefe. Koppo3us 3TUX COOPYXEHUK, Kak
npasBuno, yBenU4YMBaeTCR C NOHMXeHWeM 3HaYeHWA PH  [pyHTa #
YMEHbWAeTCA C ero ysenuueHuew.

2.1.1.7. KOppO3uWOHHAA aKTUBHOCTbE FPYyHTA NO OTHOWEHUIO K CTanu
3aBMCUT OT KOHUEHTPauuu MOHOB C1- p SO,2°. PN CYMMApHOM cogepXaHuu
ux bonee 0,1% CPYHT WMeeT NOBLILEHHYI KOPPO3UOHHYID aKTUBHOCTbL. [lpu
OOHOM W TOWM Xe KOHUEHTpauuu MOHOB §0,2- & Cl- NocneaHue
obycnasnuealT bonee BEICOKYIO  KOPPO3UOHHYI0 aKTUBHOCTSD, 4YTO
ObbACHAGTCA 3aTpyAHeHMeM 06Pa30BAHUA 3aWMTHLIX OKMCHBIX MMNEHOK B
MPUCYTCTBUU XNOPWMAOB.

[na cBuHUOBBIX obonodYek kabenen ONAacHO NPUCYTCTBME B rpyHTe
OPraHMYeCKMX W a330TUCTLIX BewecTsB, a AMNA anoMumHMesbix o0bono4ek
Kabenen - pacTBOPWUMBIX XNOPUCTBIX CONEN.

2.1.1.8. TMNo4seHHan Kkoppo3uAa MeTannoB npeactasnseT cobow
ANeKTPOXUMUYECKUIA NPoLECC, CBA3aHHBIM C 06pPa30BaHMEM ManNbLBaHUYECKNX
CAUCTeM (B YAaCTHOCTU, ranbBaHWYECKUX nap).
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MpoTekaHWe TOKOB B UENW ranbBaHW4YecKUX nap CONPOBOXAAETCH
cneaylowyMMU nNpoueccamu:

- aHoaHew npouecc, obycnosneHHu nepexoaoM MeTanna s
3NeKTPONUT B BWUAE MMAPaTUPOBAHHLIX MOHOB C €ro OKUCNEHWEM; NPU 3TOM
MeTann noasepraeTcR pas3pyweHWo (Kopposuvu), a B ero obveme ocTawTCH
cB0boaHbie 3NeKTPOHbI;

- KaTofHeln npouecc - nornoweHue cBoOboaHLIX INEKTPOHOB Pa3NnYHbIMU
Aenonspu3aTopaMn (BOCCTAaHOBWTENbHBIA Mpouecc).

TUNUYHOW aHOAQHOW peakuuwew, conposoxnawvwencss nepexoaoM WOHOB
MeTanna B pacTBOp, ABNAGTCH:

Me-Me™ + ne,

roeé Me - NPOWU3BONbLHLIA METANN C BANEHTHOCTbLIO N.
0ns Haubonee TUMMYHBIX METANNOB, WCMONb3IYEMbIX B KOHCTPYKUMAX
noag3eMHbiX COODY)KEHMR, 3Ta peakunMna wmMeeT BsuA:
Fe -~ Fe?* + 2¢,
Al - Al% +3e,
KatogHas peakunms nNpu 3NeKTPOXUMMYECKOW KOPPO3UM MOXeT ObiTb
npeacTaeneHa B cneayiowen obwen dopme:

D+e-D",

roe D - genonspusarop.

TUMUYHBIMA KaTOAHLIMA PEakUMAMWA NPY NOYBEHHOW KOPPO3WUW MEeTannos
ABNRAIOTCA:
2H'+2e=H,! - BOCCTaHOBMNEHWE WOHOB BOAOPOAA B KUCMOW cpefe;
O, +4H'+4e~2H,0 _ goccTaHOBNEHWE PAaCTBOPEHHOrO KMCNOPOAA B KMCNOW
cpeqe;
O, +2H,0+4e~40H" _ pggccTaHoBNeHWMe PacTBOPEHHOrO KUCNOpoda B
HeMTpanbHOW WU WenoYHOW cpepax.

2.1.1.9. MukpoopraHusMel W3MEHRAIKT XWUMUYECKWW COCTaB cpens,
oKpyxaowe# Nofg3eMHOe COOPYXKEHWEe, U aKTUBUINPYIOT 3MEKTPOXUMUYECKUE
peakuuu, yCkOopsiowrMe pa3BuTUE KOPPO3MOHHLIX rpouUeccoB. B rpyHTe
HabnonaeTca KOPpPO3WA, BLI3LIBAEMAN OEATENbHOCTHID BakTepur,XMBYWUX U
pPa3MHOXAIOWNXCA NPU OTCYTCTBMM CBODOAHOroc KMCNOPOAa 3a CYET 3Hepruu,
BhigensWenca MpM  PaA3NUYHBIX  XUMUYECKUX peakumax. Hanbonee
pacnpoCTpPaHeHHbIN Bua KOPPO 3UMn 3TOrO0 THUNa cBA3aH o
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XM3HEAEATEeNbHOCTLIO CynbdaToBoCccTaHasNMBawowux baktepnun B no4sax, a
Takxe B MpecHblX W CONeHblXx BO@ax, B NPOUECCE KOTOPOM npomcxoanT
BOCCTaHOBNeHWe cynodpaTos U npeobpa3losaHne Mx B cepoBoaopoa.
KOHeYHbIt pe3ynbTaT YKAa3aHHOrO fpouecca MoxeT buiTb npeacTtasned
crnenywowen peaxkuven:
4Fe + H,50, + 2H,0 = 3FE(OH), + FeS.

KOppO3MA 3TOro TMNa NPOABNAETCA B BUAE NPUCYTCTBUA CEPHUCTOrO
xene3a 8 NpPoOAYKTaxX KOPPO3UM, HANU4YME KOTOPOr0 ycTaHaBnMBaeTCA Kak
no cneunpmM4yeckoMy 3anaxy, Tak ¥ N0 QAHHBIM XWUMUYECKOrO aHanuia.

2.1.1.10. B pe3synbTate CYTOMHOr0O “ ronosBoro Harpesa W
oXnaxneHWA rpYHTa BO3HMKAET pa3nnMyme B TemnepaType OTAeNbHLIX
y4acTKO8 MNOA3EMHBIX COOPYXEHWUH, 4HTO BLI3BIBAET HEKOTOPYl Pas3HOCTH
3NeKTPOAHLIX MOTEHUAN08 Mexoy HUMMU. 3HauYUTenbHy® ponb MrpaeT Takxe
nepeMeuleHne M KOHOQEHcauma napos BoAsl NOA  QencTBMeM pPas3HOCTWH
TeMnepaTyp. Bo3HuKalowee nNpu 3ITOM nNepeMeuleHne Bnarm npusBoavT B
OONONHUTENLEHOMY MNOKANLHOMY YBMAXHEHWO FPYHTA WU yCUNEHWO Npoueccos
KOppO3nu.

(. NOBhIWEHWEM TEeMNepaTypbl KOPPO3IUA CTanu, ANOMUHKUA U CBUHUA MpU
NpO4MX pasHbiX YCMOBWAX, Kak NpasuMno, yCUNUMBAETCH.

2.1.1.11. Pa3mepsbl HacTuu rpyHTa BNMUAOT Ha ero
BO3AYXOMNPOHMUAEMOCTb. [lecyaHble rpyHTH BCneacTesve WX  BbICOKOW
BO3AyXOnpoHuuaemocTn o0bnagawT 0ObIMHO OKUCNUTENbHbBIMM CBOWCTBAMW, a
FAMHUCTHIE KU3-33 HU3KOW BO3AYXONPOHUUAEMOCTU - BOCCTAHOBUTENbLHLIMA.
B pel3ynbTaTe HEPAaBHOMEPHOro NPOHUKHOBEHWA BO3AYXa K MOBEPXHOCTHU
NOA3EeMHbIX MEeTannMyeckmMx COOPYXEHUA Ha HEeW BO3HWUKAIOT 30HbI Pa3nNU4YHON
(avdpepeHUManbHOM) asapaunmn, nNpusoaAwMe K YCUNeHuo Kopposuu. [lpu
3TOM KaTOOHBIMM Y4HAaCcTKaMM OKa3biBATCA XOPOWO aj3pupyemble 30Hbl, 4
aHOOHbLIMM - MANo a3pupyemble 30HbI.

2.1.1.12. YnenbHOe 3NeKTPUYECKOe CONpoOTUBNEHWEe FPyHTa 3aBUCKUT
OT coOepXaWWMs B HEM Bnarv W conew, a Takxe OT pa3MepoB KM Tuna
4YaCTWU FPYHTA W UrpaeT BAXHYO PONL 8 Npouecce 3NeKTPOXUMUHECKOMH
KOppO3uM, Tak Kak onpeaenseT ("KOHTponupyeT") 3HA4Y4EHUA KOPPO3IMOHHBLIX
TOKOB.

2.1.1.13. [nAa OUEBHKN KOPPO3MOHHOW AKTUBHOCTWU TPYHTOB nNO
OTHOWEHWI K CTanu UCNONb3YITCA ChefyowMe NOKa3aTenu:

- 3HaYeHWe YMAENbHOrO 3MNEKTPUYECKOrO COMPOTUBNEHUR FPYHTA (g )
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- cpefHee 3HaYeHWe NNOTHOCTU KAaTOAHOro TOKa (jx)' HeobxoauMoro
AN\ CMelleHWA noTeHunana cran Ha 100 MB B OTpuuaTensHyio CTOPOHY
OTHOCWUTENLHO CTAauUWMOHAPHOro foTeHUMana 8 QAaHHOM rFpyHTe.

2.1.1.14. KOppO3WOHHAA AKTUBHOCTb FPYHTOB M FPYyHTOBLIX BOO MO
OTHOWEHWI0 K CBMHUOBOW W anoMuHMesBon obonodkam kabenew oueHusaeTcs
N0 3HAaYeHWAM BOMAOPOAHOro NokasaTens PH WU gaHHLIM XUMMYECKOro aHanu3a
rpyHTa.

2.1.1.15. No cTeneHn KOPPO3MOHHOW AKTUBHOCTU FPYHTHI U FPYHTOBLIE
BOAbI Pa3nEnANTCA HA Tpu rpynnel - obnapawowve HW3KOM, cpenHen u
BbICOKOW KOPPO3WOHHOW 3KTUBHOCTbLIO. KOMNMYECTBEHHble KPUTepun OUEHKU
KOPPO3MOHHOM aKTUBHOCTU MPYHTOB NpuesedeHsl B CNPasoYHOM pa3gene 2.5.

2.1.1.16. HeooHOPOAHOCTL MeTanna nog3eMHoro COOpYyXeHun
BO3HMKAET B Npouecce ero M3rotosneHUA UMM MOHTaxa (Hanpumep, B
pe3ynbTaTe HanNUMYUMA CBAPHEIX WBOB). B npouecce 3KCANyaTauUWMW noQ3eMHbIX
COOPYXEHUA, W3rOTOBNEHHLIX W3 Pa3HOPOOHBIX WNM  HEOQHOPOAHLIX MO
cocTasy MeTannos, BO3HMKAET KOHTAaKTHAaA KOPPO3MA, Npu KOTOpOW
pa3pywaeTcs meTann ¢ bonee oTpuuaTenbHbBIM 3NEKTPOAHBIM MNOTEHUMANOM.
B tabnuue 2.1 npuBeneHb 3HaYeHWA CPeAHWX CTAUMOHAPHBIX NOTeHuuanos
Hekoropux MeTannos N0 OTHOWEeHWO K MeaHOoCynbdaTHoMy (MC3I) wu
xnopcepebpaHoMy (XC3) 3nexTpogaM CpasBHEHUR.

Tabnuua 2.1
CpeaHuMe 3HAYeHUA CTAaUMOHAPHBIX NOTEHUWANOB8 MeTannos

HavMeHOoBaHUe CTauMOHAaPHLIX noteHuvan, B
MeTanna

MC3 XC3
Ctane -0,55 -0,45
AnoMUHUNA -0,70 -0,60
CeuHeu -0,48 -0,38

2.1.1.17. B noo3eMHbiXx COOPYXEHWAX, NOOBEpranWMXCH MEXaHUYeCKUM
HanpsXxeHusaM, bonee HanpAXeHHole YYaCTKW, KAk Mpasuno, ABNAOTCA
aHOOHbLIMW W NO3TOMYy noasepranTcA bonee WHTEHCUBHLIM KOPPO3NOHHLIM

pa3pyweHURM.
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2.1.1.18. ObcanHble KONOHHLI CKBaxWMH, NPeOHa3HaYeHHbIX ANA
8000CHabxeHUs, WMEOT LEeMEHTHOE noKpbiTMe. KOPPO3MA WX apmaTypsl
obynosneHa cneayownMKM NPUYMHAMKM (NOMMMO yKa3aHHbLIX Bbiwe) :

- Hanu4MeMm MEexnnacToBbiX NOTOKOB BOAbl B OKPYXAOWeM KOMOHHbI
npocTpaHcTee, 4TO Bbi3biBaeT HenpephiBHOoe obHOBNEHWe KOPPO3NOHHON
cpedbl U yBenu4YMBAET CKOPOCTb KOPPO3uUW;

- HanuuueMm fNedekToB HebonbwMx pasMepos B LEMEHTHOM NOKPbITUK,
4TO CHUXaeT ero 3MPeKTUBHOCTL;

) - HanMu4MeM 3HavuTenbHuIX No  npoTaxeHHocTW (bonee 5-10 M)
y43CTKOB HENOnNHOr0 UM HEKAYeCTBEHHOr 0 LEMEHTUPOBAHNA, YTO NpUBOAUT
K pe3KOMy YBENWYEHWIO CKOPOCTM KOPPO3UW Ha 3TUX y4acTkax obcapHwix

KONOHH.
2.1.2. 3NeKTPOKOPPO3INA NOA3EMHBIX IHEPreTUYHYECKUX COOpyxXeHun

2.1.2.1. Noa 23NeKTpPOKOPpO3MEW NOA3EMHBIX (MM NOABOAHLIX)
3HEpreTUYecKknUx COOPYXEHUA MOHUMAIT UX KOPPO3WK nNoa NencTeueMm
BHewHWx TokoB (cM. n.1.1.2).

2.1.2.2. MNop pnencrBueM 3TUX TOKOB HA MOBEPXHOCTWM NOMA3EMHbIX
IHepreTU4eCcKmuX COOPYXEeHUN {N3C) BO3HWUKaALT NPOCTPAHCTBEHHO
pa3neneHHble 30HbI, B OAHOM M3 KOTOPLIX TOKM NepexoAdT M3 OKpyxXaowewn
cpenw BHYTpe f3C (katoaHas 30Ha), a B qOpyrom - CTeKkKaoT C
nosepxHocTu MN3C B oOKpyxaowyo cpeny (aHoaHas 3oHa). Haubonbuwywo
OMacHOCTb NPEencTaBnAlNT, Kak NpaBuno, NPOUECCH B aHOAHLIX 30HaXx, rae
NpOMCXOAMT pacTBOpeHne MeTanna, ONUCbiBaeMoe 3akoHoM ®apafes

M=G,3,.

roe m - macca meTtanna (kM), pacTBOPWBWErOCA 33 rog ¢ 1 M2
nosepxHOCTU coopyxeHus, Go -  KoadpduumewT 3NEKTPOXUMNYECKOr O
pacTBoOpeHUA, pasHbit anAa crann 9,2 kI/(A.ron), j, - NNOTHOCTE ToOKa
Ha pacCMaTpUBAEMOM Y4aCTKe aHOAHOM 30HhI.

Npy NOBLIWEHHOM MNAOTHOCTW bnyxXpamowMx TOKOB paspyweHue N3C MmoxeT
nponcxoauTe M B KaTOOHbIX 30Hax B pe3ynbTaTe pgppenexwusa BOOOPOAA,
NPUBOASAWEr0 K CHUXEHWO MexXaHU4YeCKOW MNPOYHOCTM U pacTpPecKUBaHUIO
cTanuM, a TAKXe K OTCnauMsBaHWiO MOKPLITUMA, HAHECEHHLIX Ha MOBEPXHOCTH
nac.

2.1.2.3. Npu Hanmymm Ha nosepxHoCTU N3C pzonupylownx NOKPLITUM
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0MacHOCTL WX KOPpPO3uW nOA NencTBUEM BHewHUX (B TOM 4ucne,
bnyxnawoMx) TOKOB BO3pacTaeT. ITO OOBLACHAETCA Heu3bexHoIM HaNU4nem
Ha MOBEPXHOCTU MObbIX NPUMEHAEMBIX NOKPLITUI NOKaNbHLIX NOBPEXQEHWUN,
ABNAIOWMXCA MeCTaMM KOHUEeHTPauMu TOKOB B fipefenax aHoAHbIX UM
KaTOoOHbIX 30H. MpK 3TOM NNOTHOCTbL TOKAa HAa OrONEeHHbIX y4acTkKax MeTanna
OKa3biBaeTCA TeM Bblwe, 4eM bonbwe 3HaveHwue yneanoro nonepeyHoro
CONPOTUBNEHUA MOKPLITUA.

2.1.2.4. Tlpyu 23NeKTpOKOPpPO3UKM, KaK Mpasuvno, He nApoucxoauT
3aMeTHOro TOPMOXEeHUMA npouecca aHOAHOrO pacTBOPeHWA MeTanna u3-3a
WHTEHCUBHOW ANDDY 3K NPOAYKTOB KOPPO3WKM OT NOBEPXHOCTU MmeTanna noa
OevUCTBUEM BHEWHEero 3NeKTPUYECKOro nNons M bonee poixnow (4em npun
€CTeCTBeHHOW KOppO3WW) CTPYKTYPbl CaMMX 3TUX NPOAYyKTOB. Bcneacrseue
3TOr0 nNOoTepyu MeTanna npu 3NeKTPOKOPPO3IUM MOFYT Ha 1-2 nopRAaka
NpesLiWaTb MNOTEepU MeTanna nNpu ecTeCTBEHHOW KOppo3unm, YTO MOXeT
NnPUBECTU K CKBO3HOMY nospexaervi Tpybonposoaos (uMnu apyrux M3C) yxe
Yepe3 HECKONbKO MECAUEeB C MOMEHTa Havana 3Kcnnayartauuu.

2.1.3. MeTonobl 33aWWMTH NMOO3EMHbIX 3IHEPreTUYEeCKUX COOpYyXeHWUn
0T 3NeKTPOXUMUYECKOWU KOPPO3UU

2.1.3.1. NepeveHb MeTOA0B ¥ CPeacCTB NPOTUBOKOPPO3NOHHON 3aWNThl
N3C npusegieH B pa3nene 1.4.

2.1.3.2. OnA 33awnTel OT ecTecTBeHHOW ( NOYBEHHOW UNU MOPCKOW)
KOPPO3MKU [OA3EMHLIE COOPYXeHWA LNONXHE MMeTb 3alNTHBIE W30MUpylMe
MNOKPBITUA YCUNEHHOro WNW BecbMa YCWNEHHOro TWuna B COOTBETCTBUM C
[OCT 9.602-89.

NOKPBITUR YCUMNEHHOr0 W BeCbMa YCUNEHHOro TwWNa OTNWYaKTCA
TOMUMHOM WU 3HAYEHUAMW YOEeNnLHOro 23INeKTpuUYeckoro conpoTusneHnsa. B
KayYecTse MaTepuanos TakKuWX NOKPLITUM WCNONbL3YITCA 3KCTPYANPOBaHHbLIA
noOAN3TUNEH, HANbiNeHHbIA MNONU3TUNEH, NOMWUMEpHble neHTbl, buTymHas
MaCTUKa B CONYeTaHWM CO CcTeknoxoncrtoM u obepToyHble 3awMTHbIE
MaTepuans. 3PPEeKTUBHOCTL NOKPLITUMA ONpenensAeTCA B NepByi0 ovepenb WX
YAenbHLIM NONEepeyYHbiM CONpoTUBNEeHUEM, 3HAauYeHWe KOTOPOro 3aBWCKHUT OT
TMNa ¥ NPOAONXKUTENLHOCTM 3KCANyaTaunu NOKPLITUAR, HaNMWM4YUA NOKaNbHbIX
nospexnoeHut, a Takxe NapaMeTpoB sHeWwHen cpensl.

2.1.3.3. Non 3NeKTPOXMMUYECKOW 3aWMTOW NOA3EMHBIX NN MOABOAHbIX
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METannMMyeCkux COOpYXeHUHn nNOoHMMAeTCA TakKOW MeToa uxX 3aluTsl OT
KOPpa3un, NOpu  KOTOPOM  TOpMOxeHue (MMM NONHoe npekpawekue)
KOPPO3MOHHBIX NpOUECCOB AOCTUraeTcA 38 CYeT BO3NENCTBUA  Ha
NOBEpPXHOCTb MeTanna MOCTOAHHOrO0 TOKAa, HAMNPABNEHHOro Tak, YTobbl
obecneuynBanacbL KaroAHas NONAPM3IAUMA MOBEPXHOCTWU MeTanna.

CywHOCTb MeTodos 3X3 3aKM0O4aeTCA B CMEWEHMM noTeHuMana
3alMWaeMoro MeTanna Ha 3aRaHHOe 3HaYeHWe AU OTPUUATENbHY CTOPOHY
OT CTAUMOHAPHOro noteHukana U, . BeNWMYMHE aU Ha3biBAETCH 3aWWTHLIM
CMeWweHueM NoTeHunana, a BennunHa U, = U, - aU - 33aumTHeIM (KUnK
NONAPU3AUMOHHBIM)  NOTEHUMAnNoM. MuHMManbHble W MakcuMmaneHble (N0
abconoTHOW BEeNWYMHE) 3HAYEHMA 3aWMTHLIX MNOTEHUMAanos YyKa3aHu B
n.1.5.1. Mpun 3TOM MUHUMaNbHOE 3HA4YEHWME oONpepenseTcAa Tpebyemon
CTEeneHbI0  CHUXEHWR  UHTEHCWUBHOCTK  KOPPO3UOHHBIX  nNpoueccos, a
MaKCMManoHOE - W3 YCNOBUA COXPAHEHWMA aAres3vv U30nupylwmx NOKPbITUA
K MeTanny, a TaKxe rnpegoTspaweHWs BbiAeNeHWA BoOoOpoda, npusonfwero
K KOPPO3WOHHOMY pacTpeckuBaHuio CTanewn.

2.1.3.4. Npn KaToOHOW 3awmMTe 3JawumilaeMoe COOpPyxXeHue COeAUHAETCH
C OTPMUATENbHBEIM NOMNCQOM UCTOYHWMKA MNOCTOAHHOr 0 TOKa
(npeobpasosartens), NONOXMTENbHLI MONIC KOTOPOr0 MOOKANYaeTCA K
cheunansbHbiM 3NeKTponaM {aHOAHbIM 3a3eMnNeHnAM), PAaCNONOXEHHLIM B Ccpefe
BONM3M OT 3awMwaeMoro COOpYyXeHWUsa.

fipy npoTekTopHOW 3aumte [13C COEAMHABTCA C MNPOTEKTOopamu
("XepTBeHHbIMM aHOOaMW"), M3rOTOBNEHHbLIMW U3 MeTannos, umeownx bonee
OTPUUATENbHLI CTALUWMOHAPHLIM MOTeHUMan, 4Y4eMm 3awvuaeMomt metann (0bbI4HO
M3 UMHKAa, MarHWA, amoMMHUMA UM Ux cnnasos). Mpu 3Tom obpasyeTtcs
ransBaHW4YecKas nMapa, B KOTOPOW TOK CTeKaeT C nNpPOTEKTOPa Ha
3aWMnwaemMoe COOpyXeHue.

2.1.3.5. MNpn Hanagke M 3KcnnyaTauuMm cucteM 3X3 uU3MepReTcH
Pa3HOCTb NOTEHUMANOB Mexay MnOoL3eMHbIM COOPYXEHWEM W 3eMnen U__.
BKMOYawwWas B8 cebA noMuMO 3aWMTHOrO nNOTeHuMana omuMy4eckoe nafeHwe
HaNPRAXEHUA U,

Uig = Usam > Ug

OMM4ecKas CocTagnRoWag npeacrasnfeT cobow pa3HOCThL NOTEHUMANOB
B rpyHTe Mexdy TOYKOM Ha NOBEpPXHOCTW 3awuwaemMoro COOPyXeHus u
TOYKOM PacnoNOXeHWs W3MEepUTENbHOrO 3nekTpoda, pPa3MewaeMoro, Kak
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npasnno, Ha HEKOTOPOM PacCTOAHMW OT NOBepxHocTu N3C.

2.1.3.6. B cucTemax K3 MCNONb3YIOTCA Kak aBToMaTuyeckume, TaK u
HeaBToMaTn4eckue npeobpasosatenn. flocnegmue npeacTasnsioT cobOW
Perynipyemsie UCTOYHUKM TOKA UMW HANPAXEHUA. B Npouecce Wx HacTPONKM
YCTAHABMMBANTCA 3IHAYEHWH BLIXOAHBIX TOKOB annapaTypsl, fpuM KOTOPLIX
pocTwuraeTcA HeobxooMMam NNOTHOCTbL 3aWMTHOrO TOKa Ha noBepxHOCTHU
nac.

2.1.3.7. Bcneactaue HeusbexHelX U3IMEHeHUN IKCANYAaTaLWNOHHBLIX
NapaMeTpoB 3auMuaeMsix COOPYXEHWW W napameTpos OKpyxalowen cpeasl
3HaYeHWA MNNOTHOCTM TOKA U CMeWeHWs MoTeHuMana Ha MOBEPXHOCTM
NOO3EMHbIX  COOPYXEHWA C  TeYeHWEeM BPEMEeHWU MOryT CywecTBeHHO
OTNUHATBLCA OT YCTAHOBNEHHbIX. B CBA3U C 3TUM BO3HMKEET HEOBXOAMMOCTH
nepuoanM4eCcKON KOPPEKTUPOBKMA BbIXOAHbIX MapameTpos npeobpasosaTenen,
T.e. O0Kas3biBaeTcA HeobXxoouMeIM MPUMEHEHWME aBTOMATUHECKUX CUCTEM
KaToOHOW 3aWnThl.

CTPYKTYpHAas CxeMa aBTOMATUYECKOW CUCTeMsl KaToaHOW 3awuTe N3C
npusegeHa Ha puc.2.1.

\ 2.1.3.8. BuIXOHOW TOK aBTOMaTU4YeCKUX NpeobpasocsaTenen KaToaHom
3aWMTel  M3MEHAeTCA Tak, 4Tobel 3HAYeHUR 3awWMTHOro noTeHuuana,
naMepseMole CneunanbHeiM 3NEKTPOAOM CPAaBHEHWA, YCTAaHOBNEHHLIM Ha
nosepxHocTHU N3C, ocTasanucb bbl NOCTOAHHBIMM. Takue npeobpaszosarTenm

obecneunsanT 3H3YNTENbHO bonee BLICOKY10 3hpeKTUBHOCTL
NPOTUBOKOPPO3IUOHHON 3aWUNTHI nac, qeMm HeasToMaTU4Yeckune
npeobpasosaTenu.

TexHUYeCKMe XapakTepucTUKU MNPUMEHREMbIX B HacCTOswWee BPEMA
npeobpa3osaTene KaTOAHOW 3auMTbl NpuBedeHsl B pa3fdene 2.6.

2.1.3.9. Ha3HavyeHWeM aHOOHbLIX 3a3eMNeHWrt (aHOOOB) HABNAETCH
obecnedeHue HeNOCPEOACTBEHHONO KOHTAKTaA MNONOXUTENbLHOrO BLIBOQA
npeobpa3oBaTens KaToOAHOW 3aWWTEl C TPYyHTOM. AHOObl pa3MeWanTcHA
06bIHHO Ha 3HAYUTENbHOM YRANEHWM OT 3aWMWaeMbix COOPYXKEHUM, HTO
no3BonNAeT YBENW4YUTL 30HY 3aWMTHOrO0 pencTeus npeobpasosaTenen.

2.1.3.10. 3nexTpoasl CpaBHeHUA npeaHasHa4deHol ANA WU3MEpeHus
noTeHumana Ha NOBEPXHOCTU  3alMmaeMbix COOpyXeHut. OCHOBHbIM
TpeboBaHneM K HUM ABNAETCH cTtabunbHoCTb 3HaYeHun
noteHuMana.Pa3HOCTL MNOTEHUMANOB MexAy 3NeKTPOAOM CpaBHEHMA U
METannoM 3allMlaeMoro COOPYXEeHUR ABNAETCH YNPaBnsuoWMM CUrHanoMm ans
aBTOMaTU4eckux npeobpasosaTenert KaTooHOM 3aWMThI.
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CTpyKTypHAst CXeMa CMCTEeMbl KATOOHOM 3aLIMThHI

1
e JC__:ﬁ-___j
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oy

| )

2 % 4 5 6 II

| I

L..____._______*-———»-——--——-—-.__._Jl

|

I I I I ]
-
ey =

Puc. 2.1.

1 - Ilpeo6pasoBaTesns KaTOLHON JaLUMUTEHI;

2— VhnpaBnsieMsii MCTOYHMK TIOCTOSSHHOLO TOKA;

d~ Brniox aBToMaTHkH;

4~ YcTpolicTBO ynpaBneHMsI MCTOUHMKOM MOCTOSHHOIO TOKa;
5- VYcTpoiicTBo MaMepeHMS 3alUUTHOrO IOTEHLMAanNa;

6— VYcTpoilicTBo 3aflaHMd YCTaBKM [IOTEHLMaNa WM TokKa,
7- Audogxoe daaemnchue (A3);

8- IlonsemHoe coopysxenue (IIC);

9- HaTuMx dnekrpoxumudeckoro moreHuuana (I1T);
10-Onekrpon cpasHenus (IC);
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B kayecTBe U3MEpUTENbHLIX INEeKTPOAOB, KaK Mpasvno, MCNONL3YIOTCA
HenonApuaylowmMeca MeaHocynedaTHuie (MC3) wnu xnopcepebpAHbie (XC3)
3NeKTpoabl CPaBHEHMA C faTHMKaMU 2INEeKTPOXUMUYECKOro noTeHuuana (B
KavYecTBe Takux [aTYUKoB MOryT 6ObiTb WCNONb30BaHbL MeTannuyeckue
ARACTUHb Mnowagslo 6,25 cMe).

2.1.3.11. [AnAa 3awnTtel M3C OT 3neKTPOKOPPO3IMM NOA NencTaueM
bnyxpawowmnx TOKOB, BO3IHMKAOWUMX NPU 3KCNNyaTauMu 3NeKTpUdUUnpPOBaHHOr O
TpaHCcNopTa Ha NOCTOAHMHOM  TOKe, MCNONL3yeTCA  Takxe  MeTon
3NeKTpoaApeHaxHon 3aumthl. CywHOCTb 3TOrc MmeToda 3akmo4aeTca B
oTsofe bﬁyxnanmwx TOKOB, MpoTekaowux 4Yepe3 nosepxHOCTL [13C, Ha
TACrOBLM pensC. JnexTpoapeHaxHas 3awmMTa NpPUMEHSEeTCA B YCNOBUAX,
Korpa pas3HOCTb NOTeHUManos Mexay NOA3eMHbIM COOPYXeHWEeM W penbCcoM
UMeeT NOnNoOXuTenbHOoe 3HayveHve (T.e. B 30Hax, rge bnyxpawwne TOKU
CTeKalwT C NOO3EeMHOr0 COOPYXeHWUA B penbc).

2.1.3.12. [pumeHAeMbie B8 HACTOsAWee BpeMA INeKTPOofipeHaxXHbIe
yCcTpoACTBa MOryT ObHuiTh pasgeneHsl Ha NpsAMbie, NONAPU30BAHHLIE W
yCuneHHble .

NpAaMon apeHax obnanaeT OBYXCTOPOHHEN NPOBOAUMOCT biO 7]
obecrne4yMBaeT  3INEKTPU4Y4ECKYl0 CBA3b MexXaAy TRCOBbIM penscoM w
OTCacChiBaoWHUM MYyHKTOM.

MonApn3oBamMHbl gpeHax obecnevvBaeT NpoTeKkaHWe TOKA TONbKO B
OAQHOM HanpaBneHWWn - C NoA3eMHOro COOpyXeHWA B pensc ( puc.2.2a).
YcuneHHoOe 3nekTpoapeHaxHoe YCTPOWCTBO nNpeAcTasnsAeT cobown
npeobpasoBaTtens, OTPpULATENbHBM  1OMIOC  KOTOPOro  nopknoyYed K
noao3eMHOMY COOPYXeHWi0, a MNONOXUTeNnsHbIM - K TRCOBOMY penbcy
INeKTpOTpaHCNoOpTa (puc.2.2.6). {lpy 3TOM 3aWWMTHLIM TOK YCWNEHHOro
OopeHaxa B 4acCbl MHTEHCUBHOIO OABUXEHWA NOE300B AO0NKEH ObiTb OrpaHuyeH
3HaYeHWeM, NPU KOTOPOM He yCTaHaBNWBAKTCA YCTOWYMBBIE NONOXUTENLHbIE
noTeHuUanel Ha pefiscax B MYHKTE MNPUCOEAUHEHUA YCUMNEHHOr o ApeHaxa.

CpenHe4acCoBOW TOK BCex YCTAHOBOK PEHAXHOM 3aWnTsl, NOOKNIOYEHHbIX
K penbcoBoMy NyTu unu cHbopke OTpuUUATENbHLIX NUTANWUX NUHWUIA TACOBOW
NOACTAHUMWN  MarucTpanoHbix Y4YacCTKOB 3INEKTPUPMUMPOBAHHOW LQOpPOrw
NOCTOAHHOMO TOKa, He AoOnNXxeH npesbiwaTb 25% obwe Harpy3kn OaHHOW
TArOBOW MNoOACTAaHUUM.
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CTpyKTYpHLIE CXeMbl 2MEeKTpUUEeCKkMX OpeHaxeil.

6)
7 6 8
rr[‘jjv L‘
IXCOARROSLRK
5 l ‘ 9
Pue. 2.2.
a— JlonapusopaHHLIl dnexTponpenax;
6— YcHMIIEHHBI 3/IEKTPOApEHaX;
1— PeaucTtop;
2— ABTOMATHMUYECKMil BBHIK/IIOUATEND;
3- IOwogx;
4~ Pensc;
5~ IlonseMHoe dHepreTHUeckoe COOpYyXeHHE;
6— YnpaBnsensif MCTOUHMK TOKA;
7— YcTpollcTRo 3aOaHMH yCTAaBKM MNOTeHUHAnNa,
B- Bnox ynpasileHHS;
g-—

Jnexpol, CpaBHEHUSH,;
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2.2. PacyeT napameTpoB KaTOOHOM 33WNUTh OT KOPPO3IUMU
NOA3EeMHLIX 3HEPreTHUHECKUX COOpyXeHWH

2.2.1. DNpoexkTuposaHle kaTooHow 3aumTel (K3) MN3C gonxHo
OCYWECTBAATLECA C YYETOM UX PeanbHOro PaACNoONOXEeHUA U HaANU4YUA
cocCenHUX METaNnMMYecKMx KOHCTPYKUMW U COOPYXEeHWW, He noanexawumx
NPOTUBOKOPPO3NOHHOW 3aumnTe.

OcobernHocTu pacnonoxeHun N3C onpenensioT TpeboBanUAa K pa3MeuweHno
aHOAHLIX 33a3eMnNeHun cucTem kKaTtomAHow 3aunTel (CK3). MpucyTcTeue B8
33WUTHOW  30HE COCeflHUX MeTANNUYECKWUX COOPYXEHWW NPUBOAUT K
yBeNMYEHWI0 3aWUTHOr0 TOKa.

2.2.2. No csoeMy pacnonoxeHuwo [M3C Moryr bObiTb pasfieneHsl Ha
NPOTAXEeHHble (HamnpyuMmep, OOHOHWUTOYHLIE UMW MHOrOHWTOYHbIe Tpybonposoat:
TPaccoBOW MPOKNaaKM, BLICOKOBONbTHeie kabenu HanpsxeHwem 110-500kB)
M NoOo3eMHble COOPYXeHWA, pa3MeweHHbie Ha TeppPUTOPUAX SHEpPreTUYecKuy
obvexkTOo8 (T3C, A3C, noactaHuuw u ap.).

2.2.3. PacdeT napaMeTpos CUCTEMbl KaTOAHOM 3awMThl BKMOYaeT B
cebAa cregyowne OCHOBHbIE 3TamMbi:

\2.2.3,1. OnpeneneHue TpebyeMoOro pacnonNOXeHWA aHOAHLIX 3a3eMNeHun
OTHOCUTENBHO 3aWNUAEMbIX COOPYXEHUM.

2.2.3.2. Onpepenedre MeCT PACMNONOXEHMA TOYEK APEeHaXa.

2.2.3.3. OnpepenenHne 4iMcna U CYMMapHOro Toka npeobpasosaTenew
KaTOAHOW 3aWnThl.

2.2.3.4. ObocHoBaHKe KOHCTPYKTUBHBIX napaMeTpos aHOAHbIX
3a3eMneHnn KU Opyrnx 3neMedTos CK3.

2.2.4. [nA peweHWUA yKa3laHHbIX 3afay HeobxoaouMel cnepywouwme
OCHOBHbIE UCXOOHbIe OaHHbIE:

- nepeYeHb CyWeCTBYWOWMX U MPOEKTUPYeMbIX MeTannuyeckux N3C Ha
TeppuTOopuM pPacCMaTpMBAEMOro 3HepreTuyeckoro obvekTa;

- TpebyeMoe 3aumMTHOE CMeweHWe nNoTeHuMana Ha nosepxHocTu NA3C,
AU;

- 3afaHHBW Cpok cnyxbe CK3;

- pacrnpeneneHde  yaensHOro  COMPOTWUBMEHWA  FPyHTa (g ) B8
paccMaTpuMBaeMon 30He W, B YHAaCTHOCTW, 3aBUCUMOCTL ero OT rnybuHsl.

2.2.5. NepeyeHb CyWeCcTBYOWNX M NPOEKTUPYEMEIX MeTannmyeckux N3C
AONXeH COCTaBNATbHCA Ha OCHOBAHWU UX rMpeaBapuUTENLHOrO0 aHanuMsa u
B8KMo4aTh B ceba crnenyowMe XapakTepUCTUKM:
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- TUN K HasHadenwne MN3C (Tpybonposome, Kabenu, emkocTu,
3NeKTpoaLl JAWMTHBIX 3a3eMNeHUR U ap.);

- Mapka MeTanna Kaxaoro COOpPYyXeHUN;

- HanM4ynMe WU30MNAUMOHHBIX MOKPHITMA C  YyKa3aHMeM ux Tuna w
0XMAAEMOr0 MUHUMANBLHONO 3HAaYeHWA YOenbHOro CONPOTUBNEHWA B KéHue
cpoKa cnyxbsl, Q1 min

- 0OCHOBHble reoMeTpuyeckue napameTpsl M3C: rabapurHole pasmeps,

nnowanb COMNPWUKOCHOBEHWA € [PYHTOM (MnM  BOAOKH) u  rnybuHa
pacnonoxeHWs; B 4YacTHOM cny4Yae, anR TpybonpoBOAOB OONXHb HblThb
yKasaHbl Takxe aunaMmeTp, NPOTAXKEHHOCTb U TONWMHA CTEHKW.

2.2.6. OnpepaeneHve napamMeTpoB, XapakTepu3yoWMX pacnonoxeHue
aHOAHBIX 3a3eMneHun (aHoooB), ANONXHO MNpoOM3BOAMTBCA OMNR Haubonee
HebnaronpuATHeIXx ycnosun paboTel CK3, npu  KOTOPbIX OXuOaeTcs
Hanbonbwas HepaBHOMEPHOCTb pacnpefeneHUa 3aWMTHOrO Toka. C 3Tow
ueneid NpW  pacyeTax MNPUHUMAETCA, HTO yaenbHOe COMNPOTUBNEHUE
U3oNMpymwero nOKPeITUA Ha nosepxHocTAax [M3C wuMmeeT MUHUMAnNbHOE
3HaveHWe, oxugaemoe B KOHLE CpoKa 3KCNNyaTauuu (Qnmhi)’ a ynenbHoe
CONPOTUBNEHME IpyHTa - MaKCuMManbHoOE 3HauveHue (Qrmu)'

2.2.7. nAa npoTAxeHHuiX N3C onpepenseTcs napameTp

3
=22, (2.1
e
rae o, - YyRenbHoe obbemHoe COMPOTUBNEHWE MeTanna noa3eMHbIX
COOpPYXeHUn (anA ctanu o =107 oM ™m); o, - YAenbHoe conpoTuBneHue
nokpeiTMs  N3C; ) - TOMWMHA CTEHKW 1OoO3eMHOr0  COOPYXEeHUA

(TpybonpoBopa).

ECNM NpoTAXeHHOCTbL paccmaTpuBaeMon Tpacel N3C MeHbuwe 1,» TO
pac4eT MNapaMmeTpoB, OnNpepenAnWMX pa3MeweHne aHOQOB OTHOCUTENBHO
TpaccCbl, MNPOM3BOAUTCHR ANA BCEr0 COOPYXeHWUA; B TMNPOTWUBHOM Cry4ae
YKa3aHHbIM pacYeT nMpOM3BOAMTCA MNOCNEAOBATENeHO ANA  KAaxaoro U3
y4acTKOB Tpaccel AMMHOW ], NPM 3TOM H3A KAXAOM W3  y4acTkos
NPMHUMAETCA COOTBETCTBYlWee eMy 3HavYeHue 0 rmax *

2.2.8. PasMeweHMe aHONOB OTHOCUMTENbLHO Tpacchl NPOTAXEHHbIXx M3C
NPOM3BOOMUTCA C waroM ] Ha pacCTOAHWM x OT ocw Tpybonposoaa.

2.2.8.1. Ecnu 8 Tpaccy Bx0aAMT oauH Tpybonposoa, TO paccTosHue
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X, MPUHUMAETCA pPaBHLIM 55, roe a - paamyc Tpybonposoaa.

EcnuM B8 Tpaccy BXxoauT Heckonbko Tpybonposomos, To aHOALl AONXHbI
pacnonaraTeCA CHapyXuw Tpacce Tak, 4TOobel paccTofHWe OT INMHUK uX
pacnonoxenws no ocu noboro Tpybonpoeona Huino bel He MeHee Sai, rnega,
- paguyc ;i - ro Tpybonposona.

2.2.8.2. PaccTofHMe ] MexAQy cOcCefilHUMWU 3AHOQAMW, PACMONOXEHHLIMU
Ha OOHOW NUMHWUWM B MNpenenax OTpe3ka OAWHOYHOro Tpybonposoma AnuHOW
1,, onpenenserca no rpagukaMm, npuseefdeHHbIM Ha puc.2.3, rpe

k= Lomin_ (2.2)
a

Qr max

- Juax " Jmin 140y
-7ma.x * Jmin

Jmin H Jmax -~  AONYCTWUMbE MUHUMANbHble WM MAKCUManbHble  3HAa4EHUA
NNOTHOCTKM ToKa Ha nosepxHoctu Tpybonposopa.

Mpu HanM4uu B Tpacce Heckonbkux Tpybonposonos onpegenseTcs
paanyc 3KBMBANEHTHOro Tpybomposoda gz , P3BHbM CyMMe paduMycoBs BCex
TpybonpoBopos, npoxodsumx 8 Tpacce. [loCne 3Toro pacyeT NPOM3BOAUTCA
Tak Xe, KakK ANR oAMHOYHoro tpybonposoma, WMelowero paanyc a,-

Mpn pacnonoxeHun aHogos ¢ obenx CTOPOH Tpacchl B "WaxMaTHOM"
nopankKe, HampoeHHble 3Ha4YeHUA ] AONXHbl ObiTb yBenuMyeHol B 1,5 pasa
(pnc.2.4).

2.2.9. NN3C, pa3MelweHHble Ha TEPPUTOPUAX IHEPreTUYeCKMX 0b6bEKTOB,
MoryT bbiTb paspeneHel Ha aOBe rpynnbl:

- noA3eMHble COOPYXEHWA TPAaccoBOW MPOKNaAKKW, ANA KOTOPLIX
PACCHUTLIBAIOTCA NAapamMeTpsl x p ] B COOTBETCTBUM C N.2.2.8;

- M3C, pasMeweHHsle C NOBLIWEHHOM NNOTHOCTLIO (MNPW PACCTOAHUAX
Mexay cocefHMMKU COOPYXeHUAMW, He MnpeBbLWaowWMX WX 6 gumaMeTpoB) Ha
y4acCTKe orpaHuueHHelXx pa3MepoB. B 3ToMm cny4ae aHogbl pPa3MewWanTcs no
nepUMeTpy YKa3aHHOIO y4acTka HAa pacCTOAHMM 0,25 OT ero rpaHvus,
roe g, =/5/%, S - NNOwWagb paccMaTpMBaEeMOro y4acTka.

2.2.10. MecTO yCTaHOBKM 3MeKTPOAa CpaBHEHWA Ha NPOTAXeHHbIX N3C
onpenenseTcA B8 33aBUCMMOCTM OT 4YUcna, TuNa WM PacnoNOXeHus
NpUMEHEHHbIX aHOOHLIX 3a3emnuTenewn.
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CxeMbl paaMeljeHrdsi aHOOHAIX JA3EMJICHMHA Ha [POTAMCHHBIX
MOLIEMHBIX COOPYXEHMSX.
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Puc. 2.4.

1~llogaeMuoe coopyxeHue,;
2—-AHonHoe sazeM/ieHue;
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2.2.10.1. Ecnu K npeobpazoBaTeno KaToAHOM 3aWMThi NOAKNIOYEH OOWH
daHOOHbLIM 33a3eMnNUTenb, pPa3MelleHHbX Ha PacCTORHUNU x, OT 3awmumaemMoro
COOPYXEHMA, TO 3NEKTPOA CPaBHEHWA OONXeH pa3MewaTscs BOHNU3N TOYKM
N3C, Hanbonee 6nM3KOM K aHOOHOMY 3a3eMnMTenNo; Npu 3TOM PaCCTORHUE
OT YKa3aHHOM TONYKW 00 3NeKTpoaa CPpaBHEHWMA He [ONXHO rpeBbLlwaTb
X,/ 16«

2.2.10.2. Npu noakKn4YeHNM K nNnpeobpas3oBaTenNio HECKONbKMUX aHOMOHbLIX
3a3eMnuTenen, pas3MeweHHblX Ha pacCTOsAHUM ] APYr OT aApyra (puc.2.4),
3NeKTPOA CpaBHeHWs AO0NXeH bbiTb pa3MeweH BO3MOXHO bnuxe K cepepuHe
y4acTka nac, OTHOCAWerocs K 30He 3aWnNTbl paccMaTpusaemoro
npeobpa3oBaTenA, B TO4YKe, HaxOAAWEWNCA NocepeauvHe MexOy COCeqHUMM
3azemMnuTensMn. [ONYCTMMOE pacCTORHME OT YKAa3aHHOM TOYKM [o
IneKTpoaa CpaBHEHWA He QONXHO NpeBbIWaTb /8.

2.2.10.3. Npun wucnonbs3osBaHuum runbkoro aWona kKabenbHOoro Tuna
3NeKTPOA CPaBHEHWA OONXeH ycTaHasnMeaTbCA BOHNM3M Toro koHua awopa,
K KOTOpOMy noaknoyeH npeobpaszosaTens KaToaHom 3awuThl. [lonycrtumoe
OTKNOHEHME MEeCTa Ppa3MelleHMna 3NeKTpoda CPaBHEHMA OT KOHUa aHofa
cocTasnAeT r /16, FOe [ - ANMHa aHoaa.

2.2.11. Tok, Heobxooumer ONS 3aWNTLl COOPYXEHWM TpaccoBOW
NpoKNagku, onpenenseTcA No QoOpMyne:

AU

Qr: min

() =
I3

Se.  (2.3)

roe AU - Tpebyemoe cMeweHue noTteHunana, S, - nnowane NoeepxugcTw
BCeX 3almillaeMblX COOPYyXeHWn.
3aMTHBIM TOK RQAA COOPYXEHWA BTOPOW rpynnsl onpenensercy no

dopmyne:

roe r° - QYHKUMA, rpapuMkK KOTOpPOW B 3aBMCUMOCTM OT NapameTpgy
k=0pmnin/ (Qrmax @) MPVBEOEH Ha pUC.2.5.
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2.2.12. [lna pacuvera ToKa, noTpebnaemoro OT npeobpasosaTenen
KaTOQHOW 3awuThl, ONPeaenseTCcA 4acTe TOKa I..» 33MbIKAOWAACA Ha
He3aWuuaemele KOHCTPYKUMM. Ouexka 3TOW Benu4uvHbl NPpOM3BOAWTCA ANA
Havbonee HebHNaronpuATHbIX YCNOBUKW, KOTOpble ANA PacCMATPUMBAEMOro
npouecca BO3HWMKAKWT NPU MUHUMANLHOM CONPOTWUBNEHUWU FPYHTA.

Ecnvn wn3BeCTHO CMeweHue nNOTeHuwana AU Y Ha Kaxgon wu3
He3awuwaeMslx KOHCTPYKUMA (npu  obecrneyvyennn 33aA3AHHOr0 CMeleHUR
noTexuMana Ha 3awulaeMblx COOPYXEHUAX), TO TOK, OTBETBNAOWMMCA Ha
KaxXnyw KOHCTpYKuumio, MoxeT buTb onpepened no dopMmyne

= A UC'Z'(.“

I (1)
i)
Qn

cT

Si' (2-5)

roe s, - nnowagb MOBEPXHOCTU paccmaTpuBaeMon KOHCTPyKUWMM, g (4 -
MMHUMANBHOE CONPOTUBNEHWE MW30NUPYOWEro NOKPBITUA HA MOBEPXHOCTH
pacCMaTpuMBaeMOM  KOHCTPYKUMU UMK 3Ha4YeHWe YAENbHOW  KaTOAHOW
NONAPU3YEMOCTH (bx) METANNa KOHCTPYKUMM. [ONA  HensonupoBaHHbLIX
MeTannM4eckmx  NOBEPXHOCTEH, Hanpumep, 3INEeKTPOAOB  33WMTHOro
333EMNEHNA, MOXHO MPUHATL, 4TO b =1,5 OM- M.

MonHe TOK 1_  ONpenenAeTcs Kak cyMMa TOKOB 1 ‘3, T.e.

Ic-r= Z Icz'(i) *
1

NpnbnuxeHHOEe 3Ha4YeHue AUcrm MOXeT bbiTb paccuuTaHo no GopMmyne

r,, t r,,’' ¢t
ks“"ll’l 12 ~12 +1ln 12 12/
AUc'r k,,, a,.(rm_ thn
=" ’ (2.6)
AU k, t£..2 t
k, +kH+ln.._1.2_.. +2]ln—%2
a,a, 2h
roe a, m a, - PIAMYCHl 33WALAEMOrO COOPYXEHUA M  He3aWMwaemow

KOHCTPYKUMW, COOTBETCTBEHHO; k_ p k, - NapameTps, onpepensieMble Mo
gopmyne (2.2) ANA KaxQoro M3 yKa3aHHLIX COOPYXEHUN
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Pacuernas Momgensy Ons OoMNpene/IEHMUHA CMelleHHUs I[NOoTEHUuMasia
Ha HeJ3aljMIaeMbIX COOPYXEHHUAX

< } - Wﬂ

3 To

Puc. 2.6.

1— JammumaeMoe coopyXeHHE;
2— Hesamuuaemoe coopyxeHUe;

3— AHonHoe aaszeMiieHue;

h— Trny6una pasMmelieHus OAIEMHBIX COOPYXeHHH;
Zo— Tny6uHa pa3sMelleHMs AHOHOrO 3a3IEM/IEHMS.
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I, =Xt (z,-h) 2%
=%+ (zo+h) 2
I12=m12+){0)2+ (zo-h)%;
= flE,+x) 2+ (z,+0) 2,

a OCTanbHble NapameTppl yKa3aHol Ha pUc.2.6.
B KkadecTse napameTpa g, MOXeT beiTk npw. AT paguyc Hanbonbwero u3

3ammuaemeix Tpybonposonos. ECNM HE3aWMUAEMBIMA KOHCTPY KLUNAMU SBNRIOTCH
3NEKTPOAbI 3aAWMTHOMO 333EMNEHUS, TO NapameTp a MOXeT beiTb BbIYUCNEH
Yepe3 nNepuMeTp p NONEPeHHOro CeYeHWm 3nekTpolla NO HopMyne

= £
¥ o2n

!’

a OTBETBNAOWMMCA TOK NpubNUXeHHO onpefenseTCA COOTHOWEHUEM

AU,
I.=—<5,, (2.7)
e,
roe S - nonHaA nmnnowangb NOBEepXHOCTU He3aluaeMblX noa3eMHbIX

H
COOPYXEHUN.

2.2.13. Tpebyembit cymMapHbit TOK .npeobpasosaTeneit KatooHow
3dlM I BBIYUCAAETCH NO oupMyne

Ig=I,M +I, P +1_, (2.8)

rne Iau),zgz)kfler - TOKW, onpeaensemMbie No dopMynam (2.3), (2.4)

M (2.7), COOTBETCTBEHHO.
2.2.14. Tpebyemoe 4ucno npeobpasosaTened KaTOQAHOM 3aWMThI

HaxoouTcsa No ¢GopMyne

I
=229, (2.9)
Imax
roe 1 - MaKCuManbHbiil BbIXOOHOW TOK npeobpasosaTensa; g -

max
KO3MDUUMEHT 3anaca, Y4YATHIBAOWAM KAk ONTUMANbHLIM pexum PpaboTel

npecbpasoBaTenen, Tak WM MOrPeWHOCTb MCXOAHBIX A3HHLIX; PEKOMEHAYeMoe
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3HaveHne g = 1,2.

HanneHHoe konuv4ecTso npeobpasoBaTenen yTOYHAETCA NPU Pa3MelleHUN
aHOMHbIX 3a3emneHnnt u npeobpasosaTtenern Ha obvexkTe C  y4eTom
ocobeHHOCTEN WX MOAKNIOYEHUA K UCTOYHMKAM NUTAHUA.

2.2.15. NapamMeTpbl aHOAHbIX 33a3eMnNUTener CUCTEM KAaTOAHOM 3awuTsl
RONXHb YAOBMNEBOPATL CNefyownM YCMOBUAM.

2.2.15.1. ConpoTusnexe BCeX 3a3eMnurenend g,, MNOAKMIOYEHHbIX K
onHoMy npeobpa3oBaTeno, AONXHO YAOBNETBOPATb COOTHOWEHWIO

g,
Ry < I““ , (2.10)

max

roe U,.. # I,, - M3KCMManbHbie 3HAYEHUA BLIXOAHOrO HamnpaxeHus u
BbIXOAHOr0o Toka BbibpaHHoro npeobpasosaTens K3.

2.2.15.2. Macca MaTepmaha 3a3zeMnuTenAa pAonxHa obecneuunBaTeb
HenpepeiBHOE MPOTeKaHWe MaKCUManbHOro Toka npeobpasoBaTens B TeveHue
3aAaHHOr0 Cpoka cnyxbul.

Y 2.2.15.3. MINOTHOCTL TOKA HAa rpaHMuUe 3a3eMNUTEenL-rpyHT He AONXHa
npeseiwlaTh 3Ha4YeHWN, obecneyusaowmx OTCYTCTBUE INEKTPOOCMOTUYECKOrO
OCYWEeHWA rpyHTa NpU NPOTEKAHUM MAKCUMANbLHOro Toka npecbpaszosatens.
B KayecTBe TakKOro 3Ha4YeHWA NpUHUMaeTCH J masx =1,5 A/M2 (ANA rAMHUCTBIX
FPYHTOB). 3TO 3HavYeHMe U3MEHAETCA B 3aBUCUMOCTU OT TWUMNA U CBOWCTB
FPYHTA: B8 MONHOCTbLIO BOAOHACHIWEHHLIX FFAWHUCTBIX FPYHTAX ero MOXHO
npuHATL B 1,5-2 pasa bonbwe yka3aHHOro.

2.2.16. MNpw npoekTupoBaHMn CK3 ¢ pacnpepeneHHuLIMM aHOMHBIMU
3a3eMNUTEeNAMM  YUCNO  3a3eMnuTenerw », MNOAKNIOYaeMblX K  OQHOMY
npeobpasoBaTeno, onpepenseTCA NO f[aHHLM pacyeToB pacnpepeneHus
CMelleHWA noTeHunana, a rnybuHa PacnonoOXeHUA aHOAHLIX 3a3eMNeHun g
NPUHUMAEGTCA paBHOW rrnybuHe pacrnonOXeHWs MNOMA3EeMHbIX COOPYXEeHUWn, HO
He NOonxHa npesbiwaTb rnybUHL NPOMEP3aHUA FPYHTA.

OnpeneneHWe NapaMeTpoB aHOQHBIX 33a3eMNeHU NPOU3BOAUTCA METOAOM
nocneposBaTenbHbix NpubNUXeHW, 3aknoYaoWEMCs B MNOCNeaoBaTeNbHOM
BbINOMNHEHUW CcnNefdyioWWX 3Tanos.

2.2.16.1. OnpenenneTcA Tpebyemas nnowapb OOAHOrQ 3a3emMnuTens

I

S, = —max_ (2.11)
P JpaxM
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2.2.16.2. OnpepenAeTcA CONpPOTUBMEHWE AHOMHLIX 3azeMnuTenew,
noaknmo4aemelx K ogHOMy npeobpazosaTeno.

[nA aHOOHOrQ 33a3eMNEeHUN, BLINONHEHHOrO0 W3 M BEePTUKANbHBIX WM
rOPU30HTaNLHLIX 3NEeKTPOA0S8 UMNUHAPUYECKON $DOPMbI ONUHOW ] K pagiMyCOMg
(1/a <3), CONpOTUBNEHWE OOQHOFO 3NeKTPoda PaccCUUTLIBAETCA N0 QOpMyne

(2.12)

2oL,

R, =Lemxly 21 g iapep 1oL 2H
/ a 2H 1

4 2r1
roe g - PpaccToAHMe OT NOBEPXHOCTM rpyHTa RO OCU 3neKTpopa (npu
FOPU3OHTANLHOM €ro PacnonoXeHuW) uWnnm [0 MNAOCKOCTU CUMMETpun (Nnpu

BEPTUKANLHOM PACNONOXeHUN) .
ConpoTWBNEeHMe a3HOAKOro 33a3eMNerUn onpepnenfseTcs NO QOpMyne

R
Rp==f. (2.13)

ConpoTUBNEHWE aHOQHOr 0 333eMNEHWRA, BLINONHEHHOr O W3 CTEepPXHEeBbIX
3MeKTPOAOB  ANMHOM I, M AWMAMETPOM g (1 >d,). PaIMEUPHHBIX
FOPM3OHTaNLHO Ha rnybue g, NpW ] _>H OnpenenseTcs no dopmyne

/ '+ 1 2+16HZ

grmax/ 213 19 + s +16H )

Ry, = 1n +ln — , (2.14)
2 271'_]_3/ ds 44 /

roe 1/=m1_,, M - 4ACNO 3NEKTPOAOB.
ConpoTuBneHne BEPTWUKANBHONO CTEPXHeBOro 3feKTpoda anwuHon ],
ONAMETPOM d_ (1 >d,) PacCHMTbiBaGTCA MO dopmy ne

grmax/ ‘ls 1 4 +'Zs) -
= ]. — - -_— .
R, ls(n . +2ln4,_ls (2.15)

roe H - PACCTORHWE OT NOBEPXHOCTU FPyHTa AC CepeanHs 3nNexKTpoaa.
ConpoTHBNeHMe  AHOQAHOrO  33a3EMNEHWA,  BLINONHEHHOrO M3 M
BEPTUKAMbHBIX CTEpPXHEBbIX 3MEKTPOAOB, MOXeT ObwiTs OnNpegeneHo Mo

GopMy ne

RE = 2 ’ (215)
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roe ”'=E‘76%EZQ' MPY PacCTOAHWMM MEXAY 3NeKTPoAaMH pasHoM 1,57 .

BoiMCnNeHHoe 3HadYeHWe Ry MOACTABNAETCA B COOTHOWEHWe (2.10),
M B cny4ae ero HeBbNONHEHUWA pa3Mepsl aHOAHOrD 3a3eMnNMTena OONXHbI
bLiTL OTKOPPEKTWPOBAHL (MpY 3TOM pacHeTel N0 N.2.2.16 BLINONHAOTCA
NOBTOPHO) .

2.2.17. OnA obecneveHus 3a0NaHHOro cpoka cnyxbel 3nexkTpone
aHOOHBIX 333eMneHU OONXHL W3roTaBnNMBATLCA W3 MaTepuana C HUM3KOW
pacTBOPUMOCTbLI. B KayecTse 0cHOBHOro paboyero Matepuana anekTpogos
MCAONbL3YETCA KPEMHUCTBM YYyryH (deppocunna), CKOpOCTb aHoOOHOro
pacTBOPEHWA KOTOPOro ¢ cocrasnAeT 0,1-0,5 K[/ (A roo) B 3aBUCUMOCTHM
'OT cocTasa W YCROBWMW 3KcnnyaTauum. Haubonee pauvoHanbHoW B
bonbwmHCTBE cnyqéea ABNAETCHA KOHCTPYKUMA AHOQHOro 33a3eMnNeHusa, s
KOTOPOW 3NEeKTpoa W3 deppocunuaoa yKnaaelBaeTCA B KOKCOBYID 3achinky.
Mlpy 3TOM yBenNu4NBaeTCA NOBEPXHOCTb AaHOQHOrO 33a3eMneHUs, YTo
ApuBOANT K YMEHbWeHUo ero CconpoTUBAEHUA, a Takxe K CHUXEeHWD
pacTBOPUMOCTM 23nekTpofa W obnerveHno ero MoHTaxa. [AnA 3acbinku
peKoMeHOYeTCR MCNONb30BATbL NEKOBLIM 3NeKTPOoAHbIM Kokc no MOCT 3213-71
(vnn apyrown, WMeoWWA aHanoruyHble XapakTepucTUKW) C pa3MepoM 3epeH
He bonee 10 MM (B cooTBeTCTBUM C TpeboBaHusMu CHWN 2.05.06-85).
ObveM KOKCOBOWM  3achinkn BeibupaeTcs M3  ycnosua obecnedenus
CONPOTUBNEHUA aAHOOHOrO 3a3eMNeHWA, YOOBMNeTBOPAKNWEro COOTHOWEHUIO
(2.10).

Macca 3nexTpopa RONXHAa yAOBNETBOPATH YyCNOBUO

M,2CI T, (2.17)

roe r,. - M3KCMManbHel TOK OAHOrO @HOAAd; T - 330aHHBW CPOK Cnyxbel
CMCTeMbl KaTOAMOW 3aWMTel; ¢ - CPEeAHAR CKOPOCTb pPAaCTBOPEHUHA
deppocunmuaa B KOKCOBOwW 3ackinke ( 0,12 k[/(A rom)).

2.2.18. B cucrteMax K3 MOryT MpUMEHATLCA TaKXe aHoAbl WHAHIMOBOro
Tuna (rubkue aHopbl TUNoB 3P-1 W 3P-2). OHW npeacTasBnaoT cobow
Kabene c MegHOM WM  aNOMUHWUEBOW XUMNOW U NPOBOAAWEN WNAHrOBOW
obono4kow. Takne aHOAL MOrYT NPUMEHATBCA B Tex CNy4Yasax, Korpa ToOK,
cTekalommit ¢ kabensa, He npesuiwaeT 10 MA/M. B 3aToM pexume rubkum aHon
MOXeT paboTaTb B Te4eHUEe HECKONbKWUX NeT. YBennM4YeHue NOroHHOro Toka
npueoauT K bLICTpPOMY pa3pyweHuio aHoaa.

OcobeHHOCTbLIO rUbKUMX aHoOQOB ABNAETCR 3HaYMTEeNbHOE NOrOHHOe
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conpoTuenerne wux obonovykn (okono 300 OM M), KOTOpoe MOxXeT
U3MEHATLCA B  3aBMCUMOCTWM OT TeXHONOruu npoussoacTBa aHoaos. [pu
3TOM napeHWe HanpsxeHnns B obonoyke kKabena cocTasBnAeT 3HAYUTENBLHYD
HaCTb BBIXOAHOrO HanpAxeHWa npeobpasosatena. [M03TOMY nNpuUMeHeHue
TaKUX a8HOQO0B B CPYyHTaxX C HU3KUM YOEMNbHeIM CONPoTUBNEHWEM (Huxe 30
OM M) HeuenecoobpasHo.

2.2.19. KaTtonHas 3awmMTa NOA3EMHLIX 3HEepreTUHecKuX COOpyXeHWd B
30HEe BNUAHMA BHEWHWUX TOKOB.

2.2.19.1. Aonycrumoe 3HaveHue cMeueHnn noreHumana Ha
nosepxHoCcTW N3C nog BAMAHMEM BHEWHWUX Tokos {(cm.n. 1.1.2) AUgppon =

0,04 B. B npenenax onacHoOW 30Hbl, rge AL%T)AC%nw’ NpoeKTUpOBaHME
KaroaHon 3awmTbl 13C  QONXHO NPOBOAMTLCA C Y4YEeTOM fpoueccos
3NeKTpoKoOppoO3nMM. B 3TOM CNy4ae 3HaYeHUMe 3aWMTHOrO CMeWeHUs
s DOMNXHO ONpefenATbCA Kak CyMMa 3Ha4YeHMA CMelWeHUR

noTeHunana, HeobxoaMMbix ANA 3aWMTel OT €CTECTBEHHON KOPPO3nUU AU, es
T.e.

noTeHUMana 4 U-rpe

M OT 3MEKTPOKOPPO3IMN AU .o

AU =40, AUgrpes - (2.18)

me6+

2.2.19.2. CwmemeHue noTeHurana Ha NOBEPXHOCTU NPOTAKEHHLIX
Tpybonposonos noa BNUAHUEM TOKOB KakKux-nNubO COCPEAOTONEHHbIX
MCTOYHKMK 08, Hanpumep, pabouunx 3aszsMneHwi nepemay NOCTOAHHOrO TOKa
(NNT), B ABYXCNOMHOM rpyHTe onpeaenseTcs NO (opMmyne

N,p
a4 = V7 , 2.
st = Fie) (2.19)
roe N;=.£§EZ; I - cpedHun (33 rog) TOK 3a3eMneHus, A, 0r2 °

ynenbHoe cdﬁporwsneHwe HUXHEro Cnos rpyHTa, OM M; p:=1%£%% L Oy
ynenoHoe obveMHOe coOnpoTUBNEHWEe MeTanna Tpybonposoma, OM M; o, -
ynenbHoe nonepeYHoe conpotuenexHve NoKpeiTUA Tpybonposona, Om (VRN
TOnMuMHa c}eHKM Tpybonposona, M; F(t) - OYHKUMA, rpaduk KOTOPOW
npuseneH Ha puc.2.7; t=pR, R - paccrtosuve go pabaouero
333eMNEHUR, M.

KaTtonoHas 3awmTa TPybHONPOBOAOB, Pa3MelweHHeX Ha TEPPUTOPUM BOKPYT
paboYnx 3a3eMneHurt, OrpaHMYeHHOM OKPYXHOCTHIO paaMyCoM R,» AONXHa
NPOeKTUPOBATLCA C y4eTOM BMMAHUA TOKos MNT.
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Panuyc OnacHom 30 (R,) OMpenenAeTcA B crneayoweM nopaake:

- PacCYMTLIBAGTCA 3HaveHue F(t,) - e .

- no rpatuky Ha puc.2.7 oOnpenenfseTCs 3HaYeHune ty =DRy»
COOTBETCTBYIOWEE HAWMEHHOMY 3HAMEHUO F(¢ ) ;

- onpepenseTcs Ro:fﬁ.

2.2.19.3. Cmemenmg noTeHuuana Ha NOBEPXHOCTH nac,
COCpefoTOYEeHHEIX Ha TeppuTOPUMAX ,MAKCUMANbHLIM pa3Mep KOTOPpbIX
cooTBeTCTBYET ycnosuio (2.1), nog gencrsnMeM TOKOB COCPENOTOYEeHHbIX
WCTOYHUKOE QAPedeNnAeTCA No GopMyne
_E,a

AUz =

T (2.20)

raoe g, - HanNPAXeHHOCTb 3INEKTPUYECKOro MONA YKA3aHHbIX TOKOB;
a - NMHenHbr pa3Mep nNnowanku (ropoga), 3aHMMAEMOW COCPenoTO4eHHLIMU
NOA3eMHLIMU COOPYXEHUAMMU .

Pagnyc onacHOW 30HE ANA COCPEAOTOYEHHLIX COOPYXEeHUA, Pa3MelleHHbIX
B 30He BMAHUA pabouux 3azemnenwnn NNT, onpepenseTcs nNo dopmyne

R, = T2 , (2.21)
° 478 Ugr 1o

rne a - NWMHEWHsIM Ppa3Mep Nnowafku B HanpasBneHud HanpAXEHHOCTM
3NeKTPUYECKOro nonsa.
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pacvk dyHkumr F (t) 4ns onpeaeneHus pajuyca onacHoW 30HbI.

F (1)
3000.00

2 /

1000.00 —; /

100.00 — /

0.01

2 3 456789 2 3 456789 2 3 456789
0.01 0.10 1.00 10.00

Puc. 2.7
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2.3. Pac4eT napaMeTpOB NPOTEKTOPHOW 3awMTh
MOA3EeMHbIX 3HEepreTUHeCKUX COOPYXeHUn

2.3.1. Ans 3awMTel OT KOPPO3WUM ‘NOKaNbHLIX CcTanbHeix N3IC MoryT
MCMONb30BaTLCA MarHuegole MNpoTeKTOope Tuna MY, rNoMeuleHHbie
(ynakoBaHHLIE) B MEWKWM C AaAKTUBATOPOM. KOHCTPYKUMA #“ TexXHUYecKue
XapaKTEPUCTUKK CyllecTByoWUX MOauUdUKaUMW Takux npotekTopos (MM-5Y,
NM-10Y u NM-20Y) npusenews 8 pa3pene 2.6 (Tabn.2.22, puc.2.19).

2.3.2. Tokootpa4a (TOK) npoTekTopa onpepenseTcA No GopMyne

In=———;—é—U———— ' (2.22)
R+ I+ Ry
rae AU - PAa3HOCTbL CTAUWMOHPHBEIX MNOTeHUnanoB Mexay 3aluwidembiM

nog3eMHbIM COOpyXeHUeM 1 NPOTEeKTOPOM; Rn - _COﬂpOTVIBﬂEHMG I‘lpOTEKTOpa;rnp
- conporuBneHne nNpoBOoAHMKE, cCoeAiMHAWWEro nNpoTeKTop C 3auwnulaeMbiM
COOpyXeHWeM; R __ - COMPOTUBMEHWE 3aUMWAEMOro NOA3EMHOrO COOpYXEeHuA
C yH4eTOM ero nonApn3aunm n MnoKpeiTUN .

B bonbwuHCcTBE Cnyvaes I+ R <R,» TOFAQ npmbnnuxeHHoe 3HaYeHWe
TOKa NpoTeKTopa onpefendeTcA No GopMyne

r =AU (.23

ConpoTWBreHWe NPOTEKTOpa MOXeT buiTb OnpenengHo nNo hopMyne

b
Rn=Rp+-S—;, (2.24)

rae R, - CONPOTMBNEHME PACTEKAHURA MPOTEKTOPA; b, - YAENbHAA aHOAHAA
NONAPU3YeMOCTb MaTepuana npoTeKkTopa; s, _ Mnowadb MOBEPXHOCTU
npoTekropa.

ConpoTuBNeHMe pacTexkaHWAa nNpoTekTopoB Tuna [IMY MoxeTt bbiTh
HanaeHo NO cnenyowen npubnuxeHHon GopMmyne

Q. 21, 1, 4h+1, q,.. da)
=ln——2 + 2381n-2]|, 2.2
M Ry e S S (2.25)

rge e, - yoenbHoe conpoTusneHuMe TrpyHTa, oM M; 0, - yaenbHoOe
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conpoTuBneHMe akTusaTopa, OM M; d, - AnameTp ctonba akTUBaTOPa, M;
1, - AnvHa ctonba akTmMBaTOpPa, M; 4 - YCNOBHLM AMAMETP NPOTEKTOPaE,

M; R - rnybuHa ycTaHOBKWM npotekTopa, M (cMm. Tabn. 2.22)

fina nporekTopos Tuna MY npu ux ycTaHoBke Ha rnybude pno 2,5 M
MOXHO NONb30BATLCHA CNeAyoWUMKU YNPOWEHHbIMKW DOPMY NaMu :

anA nNpoTekTopos Tuna [M-5Y - R,=0,560,.+0,24,

anA nporekTopos Tuna MM-10Y - R,=0,47¢0,.+0,18, (2.26)

ANA NpoTeKTopos Tuna MM-20Y - R,=0,40Q.+0,15,
roe g, OnpenenseTvCA B OM, a g. - B OM M.

Pa3HOCTbL NOTEHUMENOB Mexaoy CTanbHOW 3aWuWaeMon- KOHCTPYkumen wu
MarHWUEeBbIM NPOTEKTOPOM NPUHMMaeTCA pasHowm 0,6 B.

2.3.3. Cpok cnyxbel nporvekTopoB (T, NeT) HaxoAWUTCA Mo Gopmyne

Mn,

T=
CI,

/ (2.27)

roe m - Macca nportektopa, KM n_ - KO3PMMUMEHT MCNONb30BAHUA;

C - PacTBOPWUMOCTb nNpoTekTopa, k[/(A roa); I, - TOK npovekTopa, A.
[Ins MarHWesslX NPOTEKTOPOB n, = 0.5, ¢ = 3,95 kl[/(A ron).
2.3.4. NpOEKTUPOBAHME NPOTEKTOPHON 33WMTH NOA3EMHBLIX COOPYXeHUH

npou3BOOUTCA B CnefyoweM NOpRAKE:
2.3.4.1. OnpenensetcA TpebyeMoe 3HaYeHWe 33AWMTHOrQ TOKa

AU
I = —2f g, (2.28)

3
@amin

rae AU Tpebyemoe CmeweHWe noTeHuMana Ha NOBEPXHOCTH
3aWMLAEMOro "COOPYXEHUA; "AMA - 3aWMUTs 0T obwen KOPPO3uUMK

AU_ = 0,3 B; Qumin ~ OXVO3EMOE MWHUMANbHOE 3Ha4YeHWe yYNenbHOro
COMPOTUBNEHUA NOKPLITUA 3alMUAEMOr0 COOPYXeHWA; ANA KOHCTPYKUUA,
“MMewnx nlonupylouee nokpeitue, o .= 50-100 OMm Mz; ONA COOpPYXeHuwn,
HE WUMeoWMX NOKPBITURA, TpUHUMaeTCca o .- = 1,5 Om M (yhenbHagw
KaToQHaf NOMAPUIYEMOCTb CTann); g - Nnowafb NOBEPXHOCTU 3aWMWAEMOrO
coopyxenus, ™.

2.3.4.2. BbibpaeTcA TWUN NpPOTeKkTopa WU OnNpenenAeTCcAa  ero

TokooTanada (nmo Tabn. 2.22).

2.3.4.3. Tpebyemoe KONM4eCTBO NPOTEKTOPOB onpeaenseTcsa MNo
dopmyne
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1,

N=—. 2.29
] 7 ( )

2.3.4.4, Pa3MeuweHne NPOTEKTOPOB ANA  33aWUThl  NOKANbHBIX
KOHCTPYKUWIA RPOM3BOAUTCA NO WX NEPUMETPY HAa PacCTOAHWMU OKOMNO 5 M
OT Kpaf, a AnA Koxyxos B dopMe OTpe3kosB Tpybonposonos - aAByMR
rpynnamMmM y Kpaes Koxyxos. [nybuHa ycTaHOBKM MNPOTEKTOPOB MAONXHa
npesbiwaTb HOPMaTUBHYW rnybuHYy nNpoMep3aHWA rpyHTa B panoHe
pa3MeweHMs 3JalWMUaeMelx COOPYXEHWUR .

2.4. Metoauka nposefeHUt KOPPO3UOHHLIX U3LICKAHWUMA

2.4.1. U3aMepeHWe noTexunana "nopseMHoe coopyxeHue - 3eMnfR"

2.4.1.1. NoTeHunan "noa3eMHOe COOpyxeHuWe - 3eMnaA" onpeaensercs
nyTeM NOAKMOYEHUA BONbTMETPa C BHYTPEHHWUM CONPOTUBNEHUEM He MeHee
1 Mom/B Mexmy noa3eMHbiM COOPYyXEHWEeM W 3NeKTPoaOM CPaBHEHWR, npu
3TOM NPOBOAHWUK OT MNOA3EMHOr0 COOPYXEHUA MNOAKMOYAETCA K KnemMme "+
npubopa.

Npn uv3MeHeHUW nNOTeHUMana "nNoaseMHOe COoOopyxXeHue - 3eMna" s
nepnuoa M3IMepeHWW AoNxHa NPOU3BOAMTLCH €ero 3anucb PerucTpUpYIoMMU
npubopami (HakonuTens umbpoBOM UHbMOPMauuu Tuna HUW unu apyrue
nphbopu).

2.4.1.2. WamepeHue noTteHuuana "nonleMHoe COOpPYXeHUe - 3emng”
NMPOU3BOANTCA B  KOHTPONbHO-U3MEpUTenbHeIX  NYHKTax (Kun) Wunm
CrneunansHO OTpbiBaeMblX wypdax (puc. 2.8 v 2.9).

ocne OKOHYaHWA un3MepeHU KneMMa [ AonxHa b6bITb CcoefMHeHa ¢
Knemmon 1.

2.4.1.3. NoTeHunan " noaseMHoe coopyxeHue - 3emna"
Tpybonposoaos Tennoceven beckaHanbHOW NPOKNAaAKWM AONKEH U3MEPATLCSH
B cneunanbHO 0HOPYAOBAHHEIX KOHTPOMbHO-U3MEPUTENbHBIX MYHKTax (puc.
2.10).

2.4.1.4. Uameperue noTeHuMana "noa3eMHOe COOPYyXeHUe - 3eMna" Ha
Tpybonposonax KaHanbHOW  nNpoknagkuW.  AOONXHO NPOM3BOAMUTLCR B
CoOTBEeTCTBUUA C puc. 2.11.

2.4.1.5. W3MepeHne noTeHunana "noa3eMHOE COOPyXeHWe - 3eMNA" Ha
Tpybonposonax TennoceTen, Ha y4acTkax 3aTOMMEHWA Unv 3aHOCOB
KaHanos AONXHO NPOU3BOAUTLCA NpWU  MNOMOWWM  BbIHOCHBIX  3NKTpogos
cpasHeHnua (puc.2.11).
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CxeMa KOHTpONbHO-MOMepUTEeNnsHoro mynxta (KHII)

8 n
ROSLKRESKRSLKRPSKRIS 5
. jj O
Puc 2.8

1~ OnexTpopn cpaBHEHUSN,
2~ JlaTuMk 2/1eKTPOXMMMUECKOI'o I10TeHLMara;
3— [logseMHoe oHepreTHUecKoe COopyXeHue,
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CxeMa KOHTpPO/MLHO—MIMEDUTEs/IRHOro IyHKTA,
oGopynoBaHHoOro B mypde.

KU
3 I
3 pi|
4
//—
e

300-350

30-6d /
2 100-150

Puc 2.9

1— Onexrpon cpaBHEHHS;

2— JaTuMK 3/IeKTPOXMMMUECKOro IIoTeHIMasna;
3- TlomaeMHoe coopyxeHue;

4— llypd.
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Hauepenye 3alMTHLIX NOTEHUMAIIOB
TPyGONpPOBOAOB Tennocereil 6eckaHalbHOW NOPOKIaOKK B
KOHTpPONLHO-MuanMepuTensHoN nynkte (KUII)

KU

ST

Pue 2.10

1— TpyGomupomon TelrioceTH (Momalomui M 0OpATHEIN);
2— OnexTpol CpaBHEHMS,

3~ JaTuMK OJJIEKTPOXMMHMUECKOIr'o IIOTEHLHana;

4— Tennousonsums;

S5— llepensluxa,

6— I'pyHT:
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Homepenne pagtocti noteiiunanow TpyGa-acMig
1D TCHAUNPODVUBX KOIOQ/IBION IIPOKNOLKH.
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Pue.2.11.

8 ~ KOHG/T U HOPMOJILHOM IJKCH/IYTAUHOIHOM COCTOSIHIIN,
0 - kanan JBNAUT BOMOIL;

UV ~ Kauan ¢ JaHoCOoOM TI'pyltTa;

i - vonsTmerp, 2 - onextpol cpapneuns, J - TpyGoupouodu.
4 - kouen, 9 — noupHxias onopa, 6 - wvoua. 7 - rpyur.



72

Npy W3IMEPEHUAX 3NeKTPOA CpPaBHEHMA yCTaHaBNMBAKT HAA OCbID TPAaCChHl
Tpybonposonoa Tennocetu C MHTEpsanoM 5-10 M.

2.4.2. U3MmepeHue cpefHew BenUYUHBI U HanpaBnNeHUA\ TOKa B

COOPYXEHUAX

2.4.2.1. W3mMmepeHne CpeaHew BeNUYMHBI W HaNpaBNEHWA ToOKa B
MOA3eMHOM 3HepreTUYeCKOM COOPYXEHWUUM NPOU3BOAMTCA C MCNOMNb30BaHUEM
MUNNMBONBTMETPA NOCTORAHHOMO TokKa (puc. 2.12).

2.4.2.2. CpegoHee 3HadYeHune TokKa, MpoTekawwero BAONL NOOA3EMHOrro
SHEPreTUYeCKOrO COOPYXeHUA Ha y4acTKe M3MepeHun, OnpeaensieTca no

dbopmy ne
U
1R

n

I = , (2.30)
roe U - nokasaHWe MMNNUMBONbBTMETpa, MB;
1 - paccTofHME MexXOQy TOYKAaMU U3MEPEHWUH, M;
R, - NpoponbHoe conpoTuenenue Tpybonposopa, OM/M.

2.4.2.3. MNpomoonbHOE 3MeKTPUYECKOe CONpoTUBNEeHue MoxeT bbiTb
onpepeneHo No GopMyne

k= — P (.31
n(DZ -~ 82%)
roe: D_ - anameTp Tpybonposona, Mw;
8, - TOOUMHA CTEHKU, MM;
p, - YAenbHOe 3nNeKTpW4YecKoe CONPOTWBNEHWE MeTanna,
Om Mf/M.

3HaveHnMs p,  ANA CTanew pasfu9HbiX Mapok, WCNOMNb3yeMbiX ANs
Tpybonposonos, npuseneHs B Tabn. 2.2.
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Cxcumei HaMepelinfl TOKOD M LOTCILUANOND 113 COOPYMEINAX.

ANPANANANYL IR K\/\\/\A\

c) 1
+ N -
9\
9 N e ————— 11. 6
2M { oM
]
10/ 9 0 7
Pue.2.12.

ll) ~ HJMcpenne norcuuna/ion

G) ~ naucpelnc NOTCHUUAIOB
BLLULOCIIArD INCKTPON];

B) — MaMepenuc HOTCILKA/on
r) — naMepciMe noTcHUMANon
f1) — MaMepeline NoTelunanon

¢) — naMcpeniMe HAIPABNCHME M DEIKUMIIL TOKA b
TpyGolponofic KOMIICICALMOMIIMM MCTOLON.

TpyGoIpouo~ICM Ny,
TPyGOIIPODOM—~ICUIN MCTOLUM

HIPOTCKTOP—~ICMIN;
pensc—aemns;
TpyGa—pensc,;

1 — ponstuerp; 2 -~ nexkTpol cpapHeuns; 3 — TpyGoupouoy;
A4 —~ xourponsumit Bmpox; 5 — mnporexvop; 6 - pemsc; 7 - peocrar,
0 - amuepuerp; 0 - pyGunsunx, 10 — Gartapes.
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Tabnuua 2.2
YOenbHOe 3NeKTpUYyeckoe conpoTusneHue TpybHOM cTanu

Mapka cTanmu YnenbHoe 3nekTpuyeckoe
conpoTuBneHue npw 20°%,
oM MMZ/M
17 1C 0,247
17 rco 0,245
86r2co 0,243
Iorz 0,218
18r2CcAo 0,266
18XIC2CA® 0,260
15FCTIO 0,231
CT.3 0,218

2.4.2.4. NpoaonsHoe 3NeKTpUYeCKoe conpoTueBnenwue bpoHu kabens,
COCTORWEN M3 ABYX CTanbHbiX NEHT, onpenenseTcs no <dopMyne

R 497D, 1073 )

= P

5K P ’ (2.32)

roe - cpemHun guameTp kabens no HapyxHOMy OMaMeTpy NeHTH

bpoHU, MM;
a - WMpMHA NeHTbl bpoHU, MM;
b - TOonNwWWMHA NeHTbl OPOHWM, MM,
2.4.2.5. fpoponbHoe conpoTuBneHwe bpoHn kKabens w3 Kpyrnowm

NPoOBONOKM onpefenfAeTcs No Qopmyne

Rey = p, —2L_,  (2.33)

nd®n

roe p, - yRenbHoe conpoTuBnexue Metanna, OM MMZ/M:
1 - AnuMHa 0JHOW NPOBONOKM, CHATOW C oAHOro MeTpa kabensm, M;
d - auameTp NPOBONOKU, MM;
n - 4UCNO NPOBONOK.
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2.4.2.6. MNpoponwHoe CONPOTUBNEeHWe bOPOHM Kabens M3 NNOCKUX
NnpoBONOK OnpepnenseTca N0 QopMmyne
Rge = P L (2.34)
BX M ns' .

roe g, - YyBenoHaoe

conpoTueneHue MeTanna, OM MM/M;
1 - AnNWHa OQHOWM NPOBONOKW, CHATOW C OOHOro MeTpa Kabenm, M;
n - 4YXACNO NpPoOBONOK B bBpOHe.

NNOWans CeYeHUA NPOBONOKM, MM;

w
'

2.4.2.7. MpogonbHOe CONPOTWMBNEHWE METANNU4YECKOW ODOMNOYMKM M
bpoHK kabenm onpepenseTCR Mo GOpMyne

Rge R
Ry = ——BK <92 | (2.35)
R * Res
roe Ry - NPOAONbHOE CONpOTUBNEeHWe bBpoHM Kkabensa, OM/M;
R,s - NpoponbHOe conpoTuBneHue obonoyku kabens, OM/M.

3HaYeHMA yAenbLHOro CofpoTUBNEHUA MeTannos 0bonoyku kabens npuseneHs
B Tabn. 2.3.
Tabnuua 2.3
YnenbHoe conpoTusneHue MeTannos obonoyku kabens

HauMmeHoBaHue - YpenbHOe 3neKTpuyeckoe
MeTannos CONpoOTUBNEHNe
OM MM°/M npu t = 20°C
CeuHeyu 0,221
ANIOMUHUA 0,029
Crans 0,218

NpononeHoe conpoTusnexHne obonoyvexk kabens onpepenaeTcA no
dopmyne (2.31).
2.4.3. W3MepeHue CONPOTUBNEHUA U3IONAUMOHHOrO MOKPLITUA U
nepexofHOro COMPOTUBNEHUA 3MNeKTpuyeckoro Kkabens '
2.4.3.1. YaenoHoe conpoTuBnNexue M30NAUMOHHOrO NoOKpPLITUSA
NPpOTAXEHHHIX Tpybonposonos onpegenseTcA NO  pe3ynbTaTam
uaMepexun (puc. 2.13) no dop™yne

nD.R,
U, .
(L 1 -2y
AX Uz_3

Q7 = ' (2.36)
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roe D, - nuameTp TpybonpoBona, M;
R, - npoaoonsHoe conpoTusnewue Tpybonposona, OMm/M;
aX - PAaCCTORHWE Mexay TOYKaMh M3MEepeHWn, M;
Uy., - PAa3HOCTb NOTeHUMANOB Mexay TOYKaMM X, u X,, B
U,_, PA3HOCTbL NOTEHUMANOB MEXAY TOYKaMu X, m X,, B

Npy N3MEPEHUAX PACCTOAHUE MeXOy NPOTAXEHHbiIM MOL3EMHbIM COOPYXeHWeM
¥ aHOOHbIM 33a3eMneHueM JOonNXHo buiTb He MmeHee 100 M.

2.4.3.2. CpenHue 3HaYeHWA CONPOTUBNEHUA U3ONAUMOHHBIX NOKPLITUA
NOA3EMHBIX 3HEPreTUYEeCKUX COOPYyXeHu npusBefeHsl 8 Tabn. 2.4.

Tabnuua 2.4
ConpoTvsneHne M30NAUUOHHBIX MOKPLITUIA MOQ3EMHbIX COOPYXeHUN

YnenobHoe CONpoOTUBNEHWE
NokpelTHUE W30NAUMOHHOLO NOKPLITUA,
OM M

HavanbHoe YcTaHoBUuBlWeEeCH

BUTryMHOoe BeCbMa YCMNEeHHOoe 600/200 400/100
BUTyMHOe, BUTYMHO-

pe3nuHOBOE YCUNeHHoe 400/150 200/100
HopumansHoe 1200/100 100/50

NonwmMepHOe MMNeHoYHoe
i 15007200 52C,/100

2.4.3.3. OnpeneneHne nNepexoAHOro 3NeKTPUYECKOro COMPOTUBNEHUR
InekTpuyecknx kKabenewt ponxHo npoussoAuTbCR npubopammn Tuna M-416,
®-416 no cxeMe, npuBedeHHOM Ha puc. 2.14.

2.4.4. N3MepeHUe KOPPO3UOHHOW 8KTUBHOCTU MPYHTa U CONPOTUBMNEHURA
aHOAOHLIX W 3AWUNTHBIX 333eMneHun.

2.4.4.1. U3mepeHne Kaxyuerocs yaensHOro 3NEKTPUHECKOr o
CONPOTMBNEHUR rpyHTa npou3BoAUTCA MeTOOOM BEepTUKaNbLHOrro
3NeKTpu4YeckKoro 30HOAUPOBAHUSR (B33) c MCNONb30BAaHMUEM

YeThipex3NeKTPOAHOW CUMMETPUYHOM YCTaHOBKKW (puc. 2.15a). MNpun 3TOM
3HavYeHuMe YOENbHOr0 3NeKTPUYECKOro CONpOTUBNEHMA oNpenenAeTcAa no
opMmy ne

U,
2na-2, (2.37)
I

H

Pr
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Cxema OonpeAenexnA yAenbHOro conpotueneHns
WIONAYNOHHOIO NOKPbLITUSR.

3
=-‘=./h
K
X, X, X,
N
U,
U,
U,
U

1- npeoGpasosartens;
2 - npoTsikeHHLIA TpyGonposon,
3 - aHoaHoe 3asemneHue.

Puc. 2.13
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roe U, - P3a3HOCTb NOTeHUManos Mexay 3nekTpodamu
I - TOK B uUenu 3nekKTpoaos
a8 - pacCCTOfHWEe MEeXAy 3NeKTponoaMu, M.
2.4.4.2. Ha nnowapkax ANA pa3MeweHMA aHoAHbIX 33a3eMNeHui
M3MEepeHNA yaenbHOrO0 CONPOTUMBNEHWUN FPyHTa NPOBOARTCA NO Cxeme,
YK333aHHOM Ha puc. 2.156; npu 3TOM yAenbHOe COMPOTUBNEHWME IPYyHTa
onpeflenfeTcs NO GOPMYyne

U,
= kM .38
[ 7 (2.38)
roe

k =2nr(

e

1
- = .39
41‘)' (2.39)

1 M r - napameTpbl, YKa3aHHele Ha puc. 2.15

PekoMeHOyeMble  3HauveHWA  PacCTOAHUMM  MeXAy  3NeKTpoaamMn  u
KO3PPUUMEHTOB K NPU  U3MEPEHNA yAenbHOro COMNPOTUBRNEHWA PyHTa
npuseneHsl B Tabn. 2.5.

Tabnuua 2.5
PeKOMeHOyeMble 3HAYEHWA PACCTOAHWM Mexay 3NeKTpoaamu
M CooTgeTCTBYIWUE UM 3HAYEHMA KOIPDUUKMeHTOB K

r 1 k
1,5 1,0 12,57
3,0 1,0 54,98
4,5 1,0 125,66
6,0 1,0 224,62
9,0 1,0 507,37
15,0 : 3,0 466,53
25,0 3,0 1304,28
40,0 3,0 3346,32
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Cxempl onpefie/iecHKS ICPCXOAHOr0 CONPOTHL/MECHMNH
J/leXTpHueckoro kagens.

A
Lyl L1
— <
3 1 |
//_
"

30-50m] 40-60um

X f'h/

Puc.2.14.

1 — onexrtpuueckuit xalenk;, 2 — BCIOMOrATCALHBIC JICKTPOLLLL;
d - xunet kadens; 4 — npuGop ANK M3Mepelusd COUPOTUBIICHUL,
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Cxemnr uaucpcuuﬁ KaxXyulerocst ynesjabrHoro comnpoTHB/IeRMS CpyHTa

os

A M N
[e] g O
a a a
a)
/_l
A M N D
q T
/2 /2
r
6)
Puc. 2.15

a) Cxena uaMepeHuH NpK momouu CHMMCTPHUHON YCTQHOBKM,
6) Cxema uaMepeHUN NPH NoMoWM fNepeMelicHMS OLHOro SJICKTPOUA;

1= npuGop UNA MIMEDEHMH CONPOTUBIIENUS,
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2.4.4.3. YpenbHoe CONpOTUMBNEHWE rPYHTa, & Takxe conpoTueneHue
ZHOAHLIX W 3aWMTHBLIX 3a3eMneHud WU3MEepRITCA npu nomown npubopos TUNna
M416, 14103 u ®416 B COOTBETCTBUU C UHCTPYKUMUAMU NO NCMNONL30BAHUIO
3Tux npubopos.

2.4.4.4. ConpoTuBneHne aHOOHOMO 3a3eMNeHUs M3IMepPAIT nNpu
BKNOYEHHOM npeobpa3oBaTene KaTOAHOW 3awuMTbl NO CXemMe, nNpueeneHHOW
Ha puc. 2.16; nNpM 3TOM pPaccToOAHUE MEeXAY U3IMEepUTeflbHbIM 3NeKTPOAOM
M aHOAHbLIM 3a3eMneHueM [QONXHO COCTABNATL He MeHee 40 M.
ConpoTuBneHne aHOQHOro 3a3eMneHus onpefenseTcs No dopMyne

R=—=, (2.40)

~la

roe U - pasHOCTb noTeWuManoB Mexay 3nekTpooaoM N v aHOOHbIM
3a3eMneHveM, B;

[ - Tok kaToQHOW 3aWKThI, A.

2.4.4.5. [Ina onpedeneHus KOPPO3WOHHOW aKTWUBHOCTM IpyHTa erc
npobel oTbnMpawTCA B wyppax, CKBaXMHAX MU TPaHWENAX, PACNONOXEHHBIX H:
rnybuHe 3aknaoku NoQ3eMHblX 3HEPreTUYeCKUX COOPYXEHWH, C MHTepBsanowm
100 - 200 M, Ha pacctosHmmn 0,3 - 0,5 M OT CywecTsylouwero COOPYXKEeHWUs
MMM NO Tpacce NPOeKTUPYeMorq NOA3eMHOrO COOPYXEeHUS.

2.4.4.6. WU3MepeHne yoenbHOro CONPOTUBNEHUA FpyHTa NPOU3BOAUTCA
B AYenkKe NOo CxeMe, yKasaHHOW Ha puc. 2.17. )

Npoby rpyHTa 3aceinanT B AYeAKY U3 M30NAUMOHHOrO MaTepuana, Ha
nByx 60OKOBbIX CTeHKax KOTOPOM pa3MewanTCA 3nexkTpoas A,B. 3nekTpoas
M,N YyCTaHaBNMMBalOT B TrPYHT BepTUKanbHO, ORNYCKA®R WX QO AOHa nNO
UEeHTPaNbHOWN NNUHUKM AYerku. 3InektTpoast M,N M3roTasnMBawT U3 MeQHOWM
npoBONOKN aMameTpoM 1-3 MM, anuvHon 60-100 MM. W3aMepeHWA NPOBOAATCA
Npy¥  Tpex Pa3NU4YHBIX 3HAYEHWAX TOKA I,<I,<I,, Hanpumep, Npu Toke
1,2 u 3 MA. [Ip4 KaxaoM W3IMEepeHWuM COMNPOTUBMEHUE BLIYUCARETCA Mo
dopMy ne

R; = U/I;,  (2.41)

M onpepenseTCcA cpenHee 3HAYeHUE R¢=ZR/n 5 ynenbHoe conp0TtheHMe
ONA yKa3aHHOW AYEenKWU onpenensoT no dopMyne

pP-=4,05 102R_, (2.42)

roe  [p.] - om.m, [R,] - OM.
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CxeMa MaMepeHM{ CONpOTHBIEHUS AHOOHOrO JaleMSIeHUsH

) | ®

&

Puc 2.16

1- AHogHoOe 3aseMiieHue;
2- IlpeoGpasoBaTe/slh KaTOOHOM QalUIXThI,

3- IlomaemHoe coopyxeHue;

N—- HadepurensHmilt 31eKTpom;

PA— AumniepMmeTp npeolpa3loBaTend KaTOOHON! 3aULMTHI;

pV— BonmTMeTp C BHYTDEHHMM coONpoTMBIcHMeMm He MeHee 20xOM/B;
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CXCMa yCTAHOBKM [N MIMCPCHHMS YU E/1bIIOro
CONpPOTURACHMA TPyHTA,

s

Puc.2.17.

1 — McTounuMK Toka;, 2 ~ pEryjiMpoBOUIlOE COUPATUDIICIMC,
J — sueftka; pA — auncpumerp:. pV — BONLTMeTp.
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2.4.4.7. W3MepeHua KATOAHOM NNOTHOCTM TOKa, XapakTepuayowen
arpecCcMBHOCTbL rpyHTa, NPOM3BOAAT B CrneuvanbHOM RAYenkKe Mo cxeme,
npuBeneHHoOX Ha puc. 2.18.

Pabouum anekTpon NOOKNOYARTCAR K OTPUUATENBHOMY NONKCY UCTOYHUKA
TOK3, a BCNOMOraTenbHbit - K MNONOXUTENbHOMY. W3MEHAR TOK B A4Yenke,
noTeHunan paboyero 3nexkTpoaa CMewawT B OTPUUATENbHYIO CTOPOHY Ha
100 MB OTHOCUTENbHO ero CTAUWMOHAPHOro NoTeHuMana. Mpu 3TOM U3MEPAIT
ycrTaHosuBWeEeCA 3HA4YeHWe TOKa.

INOTHOCTbL KAaTOOHOrO TOKa j,. (A/Mz) onpenenseTCcA NoO (OpMYyne

: Iy
= X, 2.43)
Jk S (

roe s = 0,001m2
2.4.4.8. KOpPpPO3MOHHAA AaKTMUBHOCTb T[PYHTOB U TrPYyHTOBBIX BOA

yCTaHaBnNMBaeTCA NO 3HAYEHWI0 NapaMeTpa, XapakTepu3yiwero wux
MaKCUManbHYI0 KOPPO3WMOHHYI0 aKTUBHOCTb; YWCMNEHHbleE 3HAYEHURA KpUTepues
KOPPO3MOHHOW AKTUBHOCTWM NpUBeLdeHs B CNpaso4YHOM pa3s3gene 2.5.

2.4.5. OnpepeneHne HanW4uMA B 3eMne BHEWHWX TOKOB

2.4.5.1. lnA anpeneneHnAa HaANNYUA B 3eMne BHEWHUX (B TOM 4ucne,
bnyxnaowmx) TOKOB NPOM3BOASAT U3MEPEHUA PAa3HOCTW NOTEHUMANOB Mexay
ABYMA TOYKaMW NO OBYM B33aWMHO NepneHAMKYNAPHLIM HanpasnNeHWAM Npu
pa3Hoce 3nekTponoB Ha 100 M, Yepe3 kaxdesie 1000 M Tpaccel noaseMHOro
COOPYXEHUR .

2.4.5.2. Npu onpepenednn HaNMYUA TOKOB, NDOTEKEOWWX B 3eMne npu
paboTe nepepaYM NOCTOARHHOrO TOKAa C BO3BPaTOM TOKa 4epe3 3eMno,
NpoW3BOOAT U3MEepeHMe Ppa3KOCTU NOTEHUMANOB MexXay ABYMR TOYKaMu nNo
B3aWMMHO NEepneHaMKYNApHbIM HanpaBnNeHWUAM MNpu pas3HOCe 3NeKTPOQOoB Ha
100-200 M, 4epe3s kaxaee 1000 M TpacCcChl MOQ3EeMHOr0 COOPYXEHWA npwu
BKMICYEHHOW U OTKMIOYEHHOW nepepade NOCTORAHHOrO TOKa.

2.4.5.3. W3MepeHus noTeHuuana "MNoA3eMHOE COOPyXeHue-3eMns",
CpenHern BENUWYMHBI MU HanpasneHWA TOKAa B NOA3EMHOM COOPYXEHWU B 30He
NPOTEKAHMA BHEWHWX TOKOB (HanpuMep, B pawoHe pas3MeweHus pabouux
3a3semneHmnt NMNT) Npov3BOAATCA NO METOOUKE, ONWUCAHHOM B n.n. 2.4.1.
u2.4.2.

2.4.5.4. Onpenenexue CpeoHUx 3KHavYeHW noTeHuUuana "noaseMHoe
COOpyXeHWe-3eMna" B 30HE NPOTeKaHUR BHEWHUX TOKOB NPOM3IBOAMTCA NO

dopMy ne
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Cxcuma YCTOHOBKHM A/I8 HMINMCDPCHUH
KATOMHOU IIJIOTHOCTH TOKA.

O

70

. 100

Puc.2.10.

1 — suedika; 2 ~ perynupoboulioe CONpPOTHD/EHME; 3 — MCTOUHMK TOKQ,
4 -~ paGouuit dnexkTpom;, 5 — BermoMoraTensislit oncxktpoll; 6 — onexrTpoy
cpapHeHMUS; 7 — npepmiBatens Toka; PA — ammepMerp, pV — nonsTMETp.
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n
!
Usp —-522 u;, (2.44)
&

rge U, - MIrHOBEHHbIE 3HaYEeHNA noTeHuMana "nopsemHoe

1

coopyxeHue-3eMmnsa", B;
n - obwee 4MCnNO M3IMepeHUN .

2.5. KpuTepun KOPPO3UOHHOWM AKTUBHOCTW TPYHTOB
M CPYHTOBLIX BOA
2.5.1. KOppo3nMOHHA® aKTUBHOCTb FPYHTOB NO OTHOWEHWIO K CTanu
(cM™. n. 2.1.1.13) OUEeHUBaeTCA B COOTBETCTBUMM C  OAHHbIMU,
npueeneHHbIMM B Tabn. 2.6.

Tabnuua 2.6.

KOppPO3MOHHAA AaKTUBHOCTL MPYHTOB MO OTHOWEHMI K YyrnepoaucTOoMn
HU3KONErMpoOBaHHOM CTanu

Koppo3noHHanA YoensHoe CpeOHAA NNOTHOCTb
AKTUBHOCTbL IpPYyHTA 3NeKTpuYe-CcKoe KaTOQHOrO TOKa,
CONpoTUBNEHUE Je 1+ A/M

rpyHTa, p. Om*M

Hn3kan Cebite 50 do 0,05
CpenHsA Ot 20 go 50 Ot 0,05 nn 0,20

Bbicokasn go 20 Cebite 0,20
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2.5.2. KOpPpO3WMOHHAA AaKTMBHOCTb [PYHTOB ¥ rpPyHTOBLIX BOA NO
OTHOWEeHWID K CBUMHUOBOW U anomHMeBow obonodkam kKabenen
( M. n. 2.1.1.14. ) oueHWBaeTCA B COOTBETCTBWWU C QRAHHLIMU

Tabn. 2.7, 2.8, 2.9 v 2.10.

Tabnuua 2.7

KOppO3MOHHAA akTUBHOCTbL FPYHTOB NO OTHOWEHWMIO K CBUHLOBLIM
obonoykaM kKabenewn

KOppO3UGHHKHARA BonoponHuin % MacCbl BO3AYWHO-Cyxon npobui
AaKTUBHOCTDb nokasarenb KOMMNOHEHTAa rpyHTa
FPyHTA pH
OpraHuvyeckue HUTpaT-uoH
sewecTBa
(rymyc)
Hu3kas 6,5-7,49 Qo 0,010 OJo 0,0001
CpenHAan 5,0-6,49 0,010-0,020 0,0001-0,0010
7,5-9,0
Boicokan fo 5,0
Cebiwe 9,0 Ceuiwe 0,020 Cseuwwe 0,0010

Tabnuua 2.8.

KOppO3nOHHAA aKTUBHOCTH FPYHTOBbLIX BOﬂ no OTHOWeHI0 K CBUHLOBLIM

obonoykam kabenen

Koppo3noHHan | Bonopon- Obwasn ConepxaHue KOMNOHEeHTa
aKTUBHOCTb HbIl NOKa- | XeCTKOCTb rpyHTa, Mr/om
rpyHTa 3aTensy Mr -
pH 3KB/AM> OpraHu4ec- Hutpar-
Kue BewecTt- | WMOH
Ba (rymyc)
Hu3kasn 6,5-7,5 Cebiwe 5,3 fo 20 fJo 10
CpenHAn 5,0-6,49
7,5-9,0 5,3-3,0 20-40 10-20
BblCOKaRA flo 5,0
Cebwe 9,0 fo 3,0 Ceoiwe 40 Cebiwe 20
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Tabnmua 2.9.

KOPPO3WOHHAR AaKTUBHOCTL TPYHTOB NO OTHOWEHWO K aNOMUHUEBbIM
obonoykam kabenewt

KOppO3noHHaR BonoponHbn % MacCbl BO3AYWHO-CYXOW NpobObl
aKTUBHOCTbH noKasaTens KOMMNOHEHTAa CpYyHTA
rpyHTa pH
Xnop-voH WoH xene3a

Hu3kan 6,0-7,5 flo 0,001 No 0,002
CpenHAn 4,5-5,99

7,51-8,5 0,001-0,005 0,002-0,010
BuicOKaR Cebiwe 0,5 Ceuaiwe 0,005 Cesiwe 0,010

T

abnnua 2.10.

KOppoO3WOHHAA aKTWUBHOCTL FPYHTOBbIX BOA MO OTHOWEHRMID K

anoMusveBbiM 0bonovkam kabenen

Koppo3uoHHan BonopoaHsin Copepxasue KOMNOHEHT a
aKTUBHOCTb nokasaTens | _rpYHTa, Mr/om
rPpYHTOBbLIX BOA pH
Xnop-uoH MoH xenesa

Huskan 6,0-7,5 | _fo 5,0 fo 1,0
CpegHas 4,5-5,99

7,51-8,5 5,0-50 1,0-10
Bbicokan do 4,5

Ceolwe 8,5 Cebiwe 50 Cebuwe 10
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2.6. TexHuveckue xapakTepuecTuku obopynosaHusf
ANA 3NeKTPOXUMUHECKOW 3alUTH NON3EMHbIX
JHepreTU4eCcKUx COOPYXEeHUHA OT KOpPPO3UU

2.6.1. TexHuYeckne xapakTepucCTuku npeobpasosBarener KaToaHOW

3aWmnThl

B HacToswee B8peMs B CUCTEMaX KATOQHOW 3aWWMTh NOG3EMHbIX
IHepreTUHeCKUX COOPYXEHWA MUCNonb3ywTCcs npecbpasosarens cneayowmx
TUMNos.:

- NCK, paboTawowme B pexuMe perynsaTopa TOKa;

- NACK-M, obecneuuBsawume perynuposaHMe NoTeHuWana "noasemHoe

COoOpyXeHue - 3eMna”;

- ONC u TN, obecneuvsanune paboTy B nByx pexumax - perynatopa
3aWMTHOIrQ (nonapu3aumnoHHoOro) noTeHunana " perynaTopa
(ctabunusartopa) Toka.

Npeobpazosatenu Tunos MNCK wn [ACK-M B HacToswee BpPpeMa He
BbiyCKAlTCA MPOMBINEHHOCTEIO, HO HaxXOAATCA B 3KCNNyaTauuu.

Mpeobpazosaten Tuna TN BeiNyckawoTcAs AnA 0aHOPA3HOM W
Tpexpa3HOWn NUTaoWen cCeTtu. .

TexHUYeCKUE XapaKTEePUCTUKU YKa3aHHbLIX npeobpasoaaTeneﬁ KaToaHow
3aWKTe npuBefeHsl B Tabnuuax 2.11-2.15, rpe B 4ucnuTene u
3HaMeHaTene yka3aHbl 3HAaYeHWA, OTHOCAWMECA K [OBYM éoaMoxHuM
BapuaHTaM BKMo4YeHWUR 0BMOTOK TpaHchopMaTopa, COOTBETCTBEHHO.



90

Tabnuua 2.11

TexHMYyecKkne xapakTepucTuku npeobpasosaTenem Tuna MCK

HawunMeHo-
BaHUe
napamer-
pos

MokaszaTernm On] npeobpasosarenen TWUMAOB

NCK-M
0.6-24-Y1

NCK-M
1.2-24-Y1

ncK-M
2.0-48-Y1

NCK-M

3.0-48-Y1

ncKk-M
5.0-48-
Y1

OaoKomas-
HOoe Han-
pAXEHUE
nUTawuemn
cetn, B

+22

220_33

HOMUH .
BbIXOOH .
MOWH . ,
KBT

0.6

1.2

2.0

3.0

HOMUH.
BbIXOQHO®
Hanpsaxe -
Hue, B

48/24

48/24

96/48

96/48

96/48

HOMMUH.
BbIXOHOW
TOK, A

12.5/25

25/50

21/42

31/62

52/104

Npeoe b
perynmpo
BaHUA
BbIXOOH.
TOKa, %

oT 10 go 100

Ko, He
MeHee. %

72

Koagd.
MOWH . ,
HE MeHee

0,6

Koadd.
nynb-
caumm,
He
bonee. %

16
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Tabnuua 2.12

TexHUYECKMe xapakTepucTuku npeobpasosatenenm Tmna MNACK-M

HavmMmeHo-
BaHWe
napamMer-
pos

Noka3arenu ONs npeobpasosaTenewt TUMNOB

NACK-M
0.6-24-Y1

NACK-M
1.2-24-Y1

NACK-M
2.0-48-Y1

NACK-M
3.0-48-Y1

NACK-M
5.0-48-
Y1

OgHogas-
Hoe Han-
pAxeHue
nUTamwen
cetun, B

+22

220_33

HOMWH .
BbiXx0OHanA
MOWH . ,
KBT

1.2

2.0

HOMUH.
BbIX0HOE
Hanpaxe-
Huhe, B

48/24

48/24

96,48

96/48

96/48

HaMuH .
BbiXOAHOW
TOK, A

12.5/25

25/50

21/42

31/62

52/104

Npegens
perynuvp.
Bbl-
XOAHOr O
Hanpaxe-
HUA U
TOKa, %

or 10 go 100

KNa, %

72

BxonHoe
conp.,
KOM

80

Koadd.
MOWH. ,
He MeHee

Koagx.
nyne-
cauuu,
He
bonee, %

16
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Tabnuua 2.13

TexHn4eckne xapaktTepucTuku npeobpasosartenem Tuna ONC

HanMeHoBaHUe
napaMeTpoB

NMokaszatenu Ans npeobpa3osaTenen TUNos

onc-50-24-
Y1

0nc-63-48-
Yl

0onc-100-48-Y1

OnHoda3sHoe
HanpsaxexHue
nuTapwend cetu, B

+22
220

HoMuHanbHaA BbIXOA-
Has MOWHOCTbL, KBT

HoMMHanbHoe
BbIXOAHOE
HanpaxeHue, B

24

48

48

HOMWHA NbHbIA
BbIXOOHOW TOK, A

50

63

100

Mpene nbl
perynuMpoBaHUA
BLIXOQAHOMO Hanpsxe-
HWA W TOKA, %

10-100

NoTtpebnsemasn
MOWHOCTb, KBA

2.3

BxonHoe
conpoTusnenue, KOM

80

Knd. %

52

61

KoadpuumerT
MOWHOCTU, HE MeHee

KoadxpnuneHT
nynbcauun, He
bonee, %
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Tabnuua 2.14

TexHUYeCKMe xapakTepucTukM OOHOGa3HOro npeobpaszosaTtens Tuna TN

MNokazaTenu AnA npeobpasosaTenert TUNOB

HauMmeHoBaHWe
napameTpos TN-1.0-1Y1 TN-2.0-1Y1 TN-3.0-1Y1
TN-1.0-17C1 TN-2.0-1TC1 TnN-3.0-17C1
OaHotasHoe 22
2202%3

HanpaxeHue
nurTawowen cetun, B
HoMMHanNnbHAaA BbLIXOA- 1.0 2.0 3.0
Haf MOWHOCTb, KBT
HoMUHanbHOE
BbixOOQHOE 50/100 50/100 50/100
HanpAaxeHwe, B
HOMWUHANbLHLI Bbi- 20/10 40/20 60/30
NPAMNEHHBI TOK, A
Npene bl
perynmMpoBaHusa 2-100
BbLIXOOQHOMO Hanpsaxe-
HUR] U TOKa, %
MoTpebnaemas 1.8 2.34 3.45
MOWHOCTbL, KBA
BxonoHoe 1.0
conpoTuBneHue, MOM
Kng, % 84 85 86
KoappuumneHT 0.79 0.80 0.81
MOWHOCTMK
KoagdruneHT
nynbcaunn, He 3.0

bonee, %
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Tabnuua 2.15

TexHW4eCKMe xapaKTepucTuku TpexdasHelx npeobpasosaTenen Tuna TN

NokasaTenu Ans
HanMeHoBaHWe napaMeTpos npeobpasosartenen TWUNOB
TN-3.0-3Y1 TN-5.0-3Y1
TN-3.0-37C1 TN-5.0-3TC1
IgiﬁéagHoe HanpsxeHue nUTawwen 380420
HOMWHaNbLHAA BLIXOOAHAA MOWHOCTbL, KBT 3.0 5.0
HoMMHanbHOe BLIXOOAHOE HanpsxeHwe, B 36/60 60
HOMWHaNbHBIM BLIXOOHOWM TOK, A 83/50 83
Npenens perynupoBaHWUsa Toka, % 2-100
NoTpebnaeMan MOWHOCTL, KBA 3.4 17 5.65
BxogoHoe conpoTuBneHue, He MeHee, 1.0
MOM _
KN, % 85 88
KoadhduureHT MOWHOCTH 0.8 0.85
KoadpuUMEHT nynbcauun, He bones, % 1.0
Mpeobpa3oBaTenu UCNONHEHUS Y KaTeropun 1 npeaHasHayYeHe ANS

3KCNMNyaTauuu npu TemnepaTtype OT
Npeobpa3zosaTenn UCNONHEHWUA
3KcnnyaTauuMm npu TemnepaType OT

2.6.2.
33N Tl

Onsr
nencTenem
NPUMEHRAITCA YCTAaHOBKM MONAPM30B
v nar, a yHuBepcan

noO3eMHbIX
TOKOB

3aWn T
6nyxpanowmx

TaKxe

COOPYXEHUA

-45 po +45°.
TC kaTeropuu 1 npepHa3sHaudeHs ANA
-15 go +65°C.

TexHn4YecKmne XapakKTepUCTUKM YyCTAaHOBOK 3ﬂeKTDOﬂpEH8*H0ﬁ

OT 3NeKTPOKOPPO3uM noa

3NeKTPUDHUUMPOBAHHOM O TpaHcnopTa
aHHOr0 3nekTpoapeHaxa Tunos MO-3A

bHaR yCTaHOBKa noONAPM30BAHHOIQ

anekTpoapeHdaxa Tuna YNAY-57 n aBToMatuyeckas YCTAaHOBKA YCUMEHHOro

3nekTponpeHaxa Ttuna NAY;

UX TEXHUYECKUE XapaKTepucTukn npuBeaeHb
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B Tabnuuax 2.16-2.19. ( YKa3aHHble YCTAHOBKW B HacCToAwee BpeMa He
BbINY CKAOTCA MNPOMBIWNEHHOCTbI0O, HO HAXOAARTCA B 3KCMNyaTaumu.)

[1nR yCcUneHHOro opeHaxa MoryT beiTb MCNONb30BaHLl NpeobpasoBaTenu
KaTtooHou 3awdTel Tunos TMN-3.0-1Y1 (unm TN-3.0-1TCl) wu TN-3.0-3Y1
(i TN-3.0-3TC1) B pexuMe aBTOMATUYHECKOrO NoanepxaMuUa noTeHuMana.

Mpu 3ToM NO 3aka3y MoryT beiTb uM3arotosneHsl npeobpasosaTenu ¢
MaKCUManNbHbLIM BbIXOOHbIM TOKOM 300 A.

Tabauua 2.16
TexHUn4YecKue XapakKTepucTUKU YCTAHOBKM INeKTpogpeHaxa Tuna NO-3A

HanMeHoBaHWe nNapaMeTpoB Nokasartenu
HOMUHaNbHLIM ApeHaxHbi TOoK, A 500
Nopor cpabaTeiBaHUs, B 1.0

Tabnuuya 2.17

TexHU4YeCcKMe XapakKTepucTWKM YCTAaHOBKW 3nekTpoapeHaxa Ttuna NMA

Moka3laTenu Mokaszarenu ANs YyCTAaHOBOK TWMMOB
napaMeTpos
nNrog-60 M Arg-100 M Nro-200 M

HOMWHA NbHbIA
ApeHaxHb TOoK, A 60 100 1200
QonmycTumoe
obpaTHoOe 150 100 50
HanpaxeHue, B

Tabnuuya 2.18

TexHu4YeCKue XapakTepuCTUKU YCTAHOBOK 3anekTpoapeHaxa Ttuna YNAY-57

HavMeHOBaHWE MNapaMeTposB Moka3aTenu

HOMWHANbHEIN OPEHaXHbIM TOK, A 300

fJonyctuMoe obpaTHoe HanpsaxeHue, B 600
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Tabnuua 2.19
TexHM4eckMe xapakTepucTWUKW YyCTaHOBOK 3nekTpoapeHaxa Tuna MNAY

HauMeHoBaHWMe napameTpos Mokasavenu
TpexpazHoe HanpRxeHue nuTawuwen cetu, B 380
HOMWHanNbHaA BbIXOQHAS MOWHOCTL, KBT 3.0
HoMWHanLHOe BLIXOQHOE HanpsaxeHue, B 6/12
HOMUHANbLHEIM BLIXOOHOW TOK, A 500/250
Npenens perynupoBaHURA BbIXOOHOro TOKa, % 10-100
YCTAaBKAa 3aWMTHOro noTteHuuana, B 0.3-2.5
Kna, % 67
Koa®pnumeHT MOoWHOCTW, He MeHee 0.8
KoagpouumeHT nynscaunn, He bonee, % 6

2.6.3. TexHu4eCkMe XapaKTepucTWKM 3NEKTPOAOB ANA aHOQHBIX

3a3eMnNeHnn

2.6.3.1. Ins COOpyKeHWA aHOOHbIX 3IaIEMIIEHMN B CMCTEMAX KaTomHOW
3aWnTel MCNOMNb3YITCA aHoAHblie 3a3eMnutenn Tuna AK-3 mnn anekTpoasl
Xene30KpeMHUcCTeie Tuna A3M-5.

AHOOQHbIE 3a3eMnMTenM TMna AK-3 npeacTasnAlpT cobOM KOMNNEeKCHYyl
KOHCTPYKUMIO, COCTORWYI0O N3 XeNe30KPEeMHUCTOr0 3n1eKTpoaa, ynakoBaHHoOro
3 TOHKOCTEHHOM CTanNbHOM Kopnyce (TonuMHa CTeHKW 1 MM) C KOKCOBhIM
HanonHuTeneM. TexHUYeCKUe XaPaKTEPUCTUKU 3TWUX EHOOHbIX 333eMNeHun
npueBeneHel 8 Tabnuue 2.20.

2.6.3.2. TeXHWUYECKNE XBPAKTEPUCTNKNM INEKTPOAR XENE3OKPEMHUCTOrQ
Tuna A3M-5 npuseneHo B Tabnuue 2.21.

2.6.4. TexHUYeCKMe XapaKTepUCTUKM NPOTEKTOPOB ("XepTBeHHbIX"

aHonos)

MpoTekTOopbl Tnna MMY npeaHa3HayveHsl ONA 3aWMTbhl OT KOPPO3un
OTOEeNnbHbIX YYacCTKOB NOA3eMHbIX Coopyxerwun u onop fI3N B rpyHTax ¢
BHICOKOW  KOPPO3WOHHOM aKTWUBHOCTHIO. TexHWYeckune XapakTepucTuku
npoTekTopoB Tuna MNMY npuseneHs B Tabnuue 2.22, 38 UX KOHCTPYKUMA Ha
pnc. 2.19.
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Tabnuya 2.20

TexHnuyeckue xapakTEPUCTUKM AaHOQKOro 3a3eMmMnvTens Tuna AK-3

HanMeHoBaHWe nNapaMeTpos MokasaTenu
CKQOPOCTL pacTBOpPeHWR Npu aHOAQHOW
NNOTHOCTK Toka 8 A/M’, kr/(A.roa) 0.12
FabapuTel 33a3zeMmmTenA, MM:
anameTp 185
AnvHa 1420
Macca, xr 53
FabapuTel anexTpoma, MM:
anameTp 40
OVHA 1400

Tabnuua 2.21

TexHUYeCcKMe XapakTepUCTUKM 3NEeKTPOAa XeNe30KPeMHUCTOro Tuna A3M-5

HauMeHOBaHUe MapaMeTpos Noka3zaTenu
CKOPOCTb pacTBOPEHUA NPU aHOOHOW
NROTHOCTM Toka 8 A/M’, kr/(A.ron) 0.12
Fabaputol, MM:
auameTp 60
AnuHa 1500
Macca, kr 40

2.6.5. HenonapuayowmMecs 3NeKTPOAb CPABHEHWURA

2.6.5.1. [lnAa ynpaBneHus asToMaTU4eckumu npeobpasosaTensimm
KaTOQHOM 3awWThl, a Takxe ONA W3MEepeHWMAa NoTeHuuwana "noa3semHoe
cCoopyXxeHue - 3eMns” UCNoNb3YNTCA Henonapusywowuecs MeaHoCYnbdaTHbe
“ xnopcepebpaHbie anekTpoasl CpaBHEHUA. HenonAapu3youmnca
MenHOCYNbdaTHLBIM 3INEeKTpoa cpaBHeHWAa 3H-1 npegHa3HadeH ANA W3MepeHuna
noTeHuMana "Noa3eMHOe COOpyXeHWe - 3eMns” npu nposegeHun U3bICKaHUA.

2.6.5.2. HenonapusyoumMnca MeaAHOCY NbaTHLI INEKTPOA CPaBHEHUR
M30-AK ¢ QaT4YMKOM 3NeKTPoOXUMUYECKOro noTeHuMana npeaHa3HadeH AnNA
ynpasneHnusa aBTOMaTu4eckumn npeobpasoBaTenAMM KaToOAHOW 3awmThel, a
Takxe ANAR NepuoanyeCckKUx naMepeHMn NoTeHUWana "NoA3eMHOEe COOpyXeHue -
- 3emMna".

2.6.5.3. Henonsapu3youunca xnopcepebpAHbil 3NeKTPOA CPABHEHWUA



Tabnuua 2.22

TexHu4eCcKHe XapaKTepuCTUKK MArHKWessX NPOTeKTopoB Tuna MY

TokooTaaya
Tun Pas3mepel NpoTeKTopa, MM Pabovas Macca, kr npu
npoTexkTOopa nogeaxHoCTs, p,=20 OM M,
B MeuwxKe C QMZ npotTexk-— IpOoTeKTopa MA
1 d axKTUBATOpPOM Topa bes B Mewke ¢
akTuBaTopa AKTHBATOPOM
la d:
NM-s5Y 500 100 580 165 19.7 s 16 50
fiM-10Y 600 115 700 200 23.3 10 30 60
nM-20Y 800 140 900 240 36.4 20 60 70

86
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loucTpykuns nporckrtopa Tuna [IMY.

]h

AN

=
I
AN

Lt
L
)4

nit

Puc.2.19.

1 = xnonuaroGymaxusift wmewox; 2 — akTHpaTtop; 3 — upoTekrTop
M3 MarineBoro cuiana; 4 — KONTAKTHBI cepueunnk; 5 — xaGeiin.
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Tuna 3XCAC-1 ¢ NAaTHYUKOM 3NEKTPOXMMUYECKOro NoTeHuMana npegHa3HadeH
ONA ynpasneHWA aBTOMAaTU4HECKUMM npeobpasoBaTenAaMn KaToOAHOM 3aWUTHI,
a Takxe ANA  NepuoaMYecKUX U3MepeHMM noTeHuuana “nooseMmHoe
cCoopyxeHue - 3eMna”; OTNU4YAETCA OT YKa3aHHblX Bbiwe 3NeKTpoaos
yBENUYeHHBIM CPOKOM CNnyxbbl, COOTBETCTBYWOWMM CPOKY 3IKCMNyaTauunu
KaTtoaHon 3awmTel (no MOCT 9.602.89 - 10 nert)

2.6.6, CoeanHUTENLHbIE kabenu, MCNONb3yeMble 8 cucTeMax
KaTOOHOW 3aWnThl

ong COeAMHEeHUR BHEWHMX uenewu KaTooHoMm 3aWUTbI MOXeT
mcnone3oBaTbcR kKabene Tuna KN3BK (kabene € oOKOWM MeOHOM xunom,
noONU3ITUNEHOBOM n3onauven, 3KpaHUpPOBAHHBIM, B obonoyke “3
NONMBUHWUNXNOPUOHONO MNNacTukaTta, CTOMKMM K BO3OoencTeuio bakTepun,
HacCeKOMbIX WM TIpbi3yHOB). TexHU4ecKkue XxapakKTepucTukhM 3Toro kabensa
npuBeneHs B Tabnuue 2.23.

Tabnuua 2.23
TexHMYeCKMe xapaKkTepucTurkum Kabens Tuna KNIBK

HoMuHanbHOE HOMMHANbHLIA HAPYXHbIY Macca 1 km kabens,
CEeYEeHNE XWMbl, MM’ QMaMeTp, MM ke
6 12.6 228
10 13.5 289
16 14.5 359
25 15.4 458
35 16.5 569
50 18.6 749
2.6.7. Cxembl KOHTPOMbHO - U3MEPUTE NbHbBIX NyHKTOB (Kuny,
ycTaHaBnmeaeMblx Ha  Tennonposopaax ( wmm  rasonposopax )y

BbICOKOBONbTHBIX kKabenax, a Takxe cxemMa cosMmeweHHOro KWUMN npuseeneHsbl

Ha puc. 2.20.
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CxeMst KOITPoMelio—HaMepuTeibiteix nynkron (ICUII)

o)

6)

Té Ot 91 T2 O2 92 |l pil 9

Pue.2.20.
a) - IWI1 pns Tennonpopouon {rasouipououon);
6) — KUl uns xkaGenehy;
p) - cosxewcuustit ICUIL

VR - papuctop; Y — cTaGuAnUTpol; S5 — BLIK/LOUATCIL,
T - rtennonpounof; [ -~ HAaTHMK D/1EKTPOXUMMUCCKOrO
NoTeHYKana; 9 ~ 1eKTPol CpPaBlCHMKA.
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2.6.8. CneunanbHoe obopynoBaHue ANR 3aWMTH NOA3EMHBIX
IHEpreTU4YeCKUX COOPYXEHWUM OT KOPPO3UMU

2.6.8.1. K 4cny cneunancHOro 06opynosaHA OTHOCRATCA:

- pasmenuTenbHble yCTpOWCTBaE;

- BNOKKM COBMECTHOW 3alnThl;

ycTponcTBa 3alnThl NOA3EMHbIX COOPYXeHMHU OT BNMAHUA N3N

nepeMeHHOr0 TOKa;

- Pa3pROHUKK.

2.6.8.2. PasnenutensHoe yCTPOUCTBO onA 3aWnThl CUNOBbIX
snekTpunyeckux kabenen ot Kopposuu Tuna PY3K (puc. 2.21) nossonseT:

- coeanHUTb 0DONOYKY COEOAMHUTENBLHOro kabena ¢ 3a3eMNANWUM

yCTPOUCTBOM 4Hepe3 3NeKTPUYECKUN WYHT, CONPOTUBMEHME KOTOPOro

He MpeBblIwaeT COThbiXx Aonen Om;

- YCTPaHUTb OTBETBNEHME TOKA KAaTOOAHOW 3awMTel B8 3a3eMnsowee

YyCTPOUCTBO;

- obecne4nTb ycnosua 3nekTpobe3onacHOCTM NpU 3KCNNyaTauuu

InekTpuyecCkKoro xabens;

- obecneYnTs 3aWMTY MOO3EMHbIX COOPYXEHUM, CBA3AHHBLIX C

333eMNA0WKUMU YCTPOMUCTBAMU.

2.6.8.3. BAOKKM cOBMECTHOW 3awmTel TMNoB YBC3 u BP[l npeQHa3HaYeHsl
ONA YCTpaHeHWs BPeAHOro BMAMRHUA TOKOB, NpOTeKawoWwuxXx B 3eMne, Ha
CMeXHble Noa3eMHbIE COOPYXEHUA, NYTeM PerynupoBaHUE TOKa B NepeMblNKax
Mexay noa3eMHbiIMU COOPYXEHUAMU; TexHU4YecKkue xapaxkTepucTukn bnokos
npmeeneHsl 8 Tabn. 2.24 u 2.25,

Tabnuua 2.24
TexHu4YeCcKME XaAPAKTEPUCTUKU Bnoka COBMECTHOM 3aWMThl Thna YBC3

Tun 6noka
HanMeHOBaHWEe napaMeTpos
Y6C3-10 YbC3-50
HOMMHaNbHLIM TOK, A 10 50
MakcuManbHet TOK, A 30 100
MakcumanbHOe conpoTusnenue, Om 0.3 0.24
Uar perynuMpoBaHWUA CONPOTUBNEHUA, OM 0.01 0.001
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CTpyKTypHas cXxexa padfenmTensioro ycrpoilcrna tuma PY3I

:

—]

Puc. 2.21.

{— TlpeoGpadoparenb KATOAHON 3JBLIMTHL;
2— Cunopolft onexTpuucckuit xaGceis;

3— AHoOHOe 3aaeM/ICHME,

4~ Jazemnsiollee ycTpoicTRO;

5— PaafgenuTenbHoe YCTPONCTBO;

6— lyur comporusnenuem 0.0125 Ou;
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YCcTpo#CTBO 3JalIUTH MOA3IEMHBIX COOpPYXEHUMN
ot BnusHusa JIOIl mepeueHHOro Toka

—

Puc 2.22

1~ Tlomseuunoe coopyxeHue;

2— Jaseunsioumiee ycTpoOHCTBO;

3— YcTpo#icTBO 3alUMTHL [IOO3EMHBIX COOPYXEHMH OT BNMUSHUS
JI3I1 nmepeMeHHOro TOKa;
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Cxema pasMellleHUS] pa3paOHHKA IIPUM MCIONL3OBaHMM
BO3AYIUIHONK NMHMM, COeOMHSIOWlEeR aHoHOe 3IadeMiieHue
Cc npeo6paaoBaTenieM KaTOMHOW 3aUIMTHI.

BJ16—-10kB

BJ/TI-A3

Puc. 2.23.

Ad- AdopguHoe 3azeMiieHue,

BJI-A3 - BoagymHass NMHUHUS OT aHOOHOIO 3Ja3EMJIEHUS K
npeo6pasobarenio II;

PBT-3,0 — Paapsaguuk;

T — TpaHcpopuarop 6-10/0.22;
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Tabnuua 2.25
TexHUYecKkue xapakTepucTuku bnoka cosmecTHom 3awMTel TMna BPM

HauMeHOBaHWE NapamMeTpos okasartenu
HoMUHanbHLIA TOK, A 4
MaKCuUManbHe TOK, A 25
OoryeTumoe obpaTHOe Hanpsaxedue, B 300
MakcuMmanbHoe conpoTusnexve, OM 0.24
lar perynupoBaHuA CONPOTUBNEHUA, OM 0.04

2.6.8.4. YCTPOMCTBO 3aWMThl NON3EMHBIX COOPYXEHUM OT BMuaHUA N3N
nepeMeHHoro Toka Tuna Y3M (puc. 2.22) no3sonAeT CHU3WTL HaBeQEeHHLN
noTexuMan Ha NOO3eMHOM COOPYXeHWW QA0 BeNUYMHbl, PaBHOW MNAOEHWIO
HAaNPAXEHUA Ha BCTPeYHHO BKMOYEHHLIX AMOmAax 3TOro YCTpowWcTea.

2.6.8.5. Mpuv u“cnonL30BaHMM BO3AYWHLIX NUMHAUR ANA COEAMHEHUA
aHCDHBIX  3a3eMneHur ¢ npeocbpascBatenAMu Ha  KOHUEBOW onope Y
npeobpazoBaTtend pnonxeH OwiTb ycTaHosneH pas3pARHMK Tuna PBT-3.0,
TEeXHUYECKUE XapPaKTEpPUCTUKM KOTOPOro ykKazaHWul B Tabnuue 2.26.

CxeMa pasMeWeHUn pa3pRAOHMKE NpuBeneHa Ha puc. 2.23.

Tabnuua 2.26
TeXxHu4ecKkne xapakKTepUCTUKW pa3psaHuka Tuna PBT-3.0

Howm. Haunb. NpobusHoe Umn. OcTaTo4HOE Han-
Hanp., | monyc- HanpsaxeHue, kB npo- psaxeHue, KB,
KB TuMoe busHOE npu TokKe, KA
Hanp., Hanp.,
KB H-wee Haub . KB 3.0 6.0 10.0

3.0 3.8 9.0 7.5 7.0 7.0 8.0 9.0
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2.7. PexkoMeHgyeMaR CTPYKTYpPa U OCHOBHHEe 06RA3aHHOCTU cnyxbu
3AWATH NOA3EeMHLIX 3HepreTUYecKUXx COoopyXeHuit oT Koppo3uu

2.7.1. Obwas 4acTb

2.7.1.1. Cnyxba 3aLMTh NOO3EeMHLIX IHEPreTUHEeCKHUX COOPYXEHWHA OT
KOPPO3MW CO3RaeTCA B JHeprocucremax.

2.7.1.2. B csoen peATenbHOCTU cnyxba 3awmTel  NOA3EMHBIX
3HEepreTUYeCKMUX COOPYXEHUA OT KOPPO3MM PYKOBOACTBYETCA OENCTBYOWWM
3aKoHOoAaTenbcTBOM, YKasanuamMm PAO  "E3C Poccum”, HOPMAITWUBHO-
TEXHUYECKOWM AOKYMEHTauuerd M HaCTOAWMMKU "PyKOBOASWMMU YKAa3AHUAMK" .

2.7.1.3. Cnyxba 3awnThi OT KOPPO3UX OONXHA BKNMOYaTb:
rpynny 3KcnnyaTauvMn U KOHTPOMNA CPeAcTB 3aWuTel OT KOPpPO3uu;
rpynny pemMoHTa CpeacTs 3awmThl OT KOPPO3UU.
2.7.1.4. CTpykTypa W wtatel cnyxb 3awmTel OT KOppPO3uUM

1

onpegenAlwTCA B 3aBUCUMOCTU oT NPOTAXEHHOCTH nog3eMHbIX
IHepreTUYEeCKMX COOpyXeHun, obbeMoB paboT B npouecce axkcnnyaTauuu,
a Takxe paboT N0 KOHTpPOMO 33 KOPPO3NOHHLIM COCTOFAHWEM MNOO3EMHbIX
IHEPreTUYECKUX COOPYXEHUA.

2.7.1.5. Moa4YnHeHHOCTb CcAyxbel 3awnTbl OT KOPPO3WM onpegenseT
ynpaBnAoWMn 3HeprocUcTeMon.

2.7.1.6. PeweHWA rnaBHOr0 Hay4HO-TexXHMYECKOro ynpasneHna PAQ
"E3C Poccuu” no  3auMTe SHEPreTUHeCKUX COOPYXEHUA OT KOppo3uu
ABNAINTCA 0bA3aTenbHeiMM AN cnyxd 3awnTel OT KOpPpPO3uu.

2.7.1.7. KoHTpons KayecTma cTponfenscTsa, npueMkmn B
akcnayaTaumio U TexHuveckoro 06CNYXMBAHWA BCeX CPeacTB  3aluThi
NOA3eMHbIX 3JHEepreTUYeCKUX COOpyXeHWH OT KOpPpPo3uMM OCYWeCTBRAETCA
MHXEHEPHO-TEeXHUYEeCKUM MepcoHanoM cnyxbel 3auwmThl OT  KOPPO3UM
3HEPrOCUCTEMHI.

2.7.1.8. (CsBemeHVMs 0 3allMeHHOCTU MNOA3EMHLIX 3HEepPreTUuyvecKnx
CoopyxeHut oT Koppo3uu U paboTe CpeacTs 3awnTel HANPaBNATCA B
dopMe, yKasaHHoOW B8 pasgene 2.8, PAO "E3C Poccuu".

2.7.2. OyHKUMKM CNyxbbl 3aumMTel OT KOPPO3UM 3IHEPIOCUCTEMb

2.7.2.1. KoHTpone 3a cobnionednem TOCT w©n  HOpMaTUBHOM
OOKYMeHTauuMn cnyxb 3awmTel OT KOpPpPO3MM B IHEProcucTeMax BLINOMHAET
basoBaR oOpraHWsauus.

2.7.2.2. Cnyx6a 3auMThl 0T KOPPO3WW 3HEProCMCTEeMbl BLINONHAET
cneflyouhe paboThi:
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- Bblla¥a TexXHMYeCKOro 3aNaHUA Ha NpPOeKTUpOBaHWe
3NEeKTPOXUMUYECKON 3aWuThl;

- KOHTpPONb 3a TO4YHBIM CObNOOEHUEM NPOEKTHLIX peweHun, TpeboBarun
FOCT, CHUN u HacToAumx PY B xoOoe Npou3BoaACTBa W npueMmku pabort no
COOpyxeHuno cpeacTs 3NEeKTPOXUMUYE CKOMN 3aWnThl " HaHKeCeHu
U30NUPYIOWKUX MOKPLITUMA Ha NOA3EMHbIE JIHEPreTUHeCKHUe COOPYXEHURA;

- KOHTpOoNb KavecTBa CTpPOUTENbCTBA WU PEeMOHTa NpuY NMPOUM3BOACTBE
M30MNAUNMOHHO-yKNaao4HeiXx paboT;

- y4actue B8 paboTax no BKMWYEeHUIO M Hanagke CpencTs

3NEKTPOXUMUHECKOM 3aWNThl;

- KOHTPOMNb 3a CTeneHbid 3allMUeHHOCTU MOO3EMHbIX 3HEepPreTUYeCcKUx
COOPYXEeHWt 0T KOPpPO3UU;

- obcneposaHWMe KOPPO3MOHHOrO COCTOAHMA N3C U TexHUYeCcKoro
COCTORHMA npeobpasoBaTener KaTOOHOW 3aWlMTbl, a Takxe
KOHTPONb WX 3BPEeKTUBHOCTHU

- WU3MEpPEeHUA NOTEeHUMANoB M TOKOB HA NOA3EMHbLIX 3HEPreTUYeCKUX
COOPYXEHUAX U N3MEPEHUR YOEeNbHOrO0 CONPOTUBNEHUA FPYHTA;

- 0OpraHM3au4f| W nNposepeHWe NMNAHOBO-MNpPeaynNpPeauTEenbHOro w
KaNMTansHOr0 PEMOHTA CPEAcCTB 3aWMThl OT KOPPO3UK;

- obobweHne onbiTa akcnnyaTauun CpencTB 3aWMTel OT KOPPO3uUn;

- aHanu3 KOPpPO3NOHHOrO COCTOAHUA W 3allNTb NOA3EMHbIX
IHEPreTUYEeCKUX COOPYXeHUW OT KOPPO3WKU, CUCTeMaTulauumAa NPUYUH
BO3HUKHOBEHWA KOPPO3WOHHBLIX MOBpexaeHUrn, paspaborka
MEPONPUATUM NO NOBbIWEHNO 3PPEKTUBHOCTU CPEACTB 3awunThl OT
KOpPPO3uUn;

- cocTtaBneHWe OT4eTa O COCTOAHUK MOA3EMHbIX IHEPreTUHeCkux

COOpPYXEeHWUA W CpeacTs 3aWKMTbl OT KOPpPO3uu nNo dopme,
npuseneHHOW B pa3pfene 2.8.
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2.8. TexHuyeckana AOKYMEHTAUMA 3NEKTPOXUMWUYECKOW 3aluThl
NoA3eMHbIX 3HEepPreTU4EeCKUX COOPYXKEHWH OT KOPpPO3numn

2.8.1. AKT npuemxkn obopypnosaHus NOA MOHTAaX

vtr v rrrrrrrrrrr I

Fopoa (nocenok)

NN

MoHTaxHoe ynpasneHue N

rtr vt
Cneu. yw4acTtok ObvekT
rrrrrrrrtrrrrrt rrrs
Npopabckun yvacTtok N flata " "
rtrerrra rri

AKT N

rrrrrrr

NpeanpuaTue (3akKa3ivuk)
1

trrrr et

!’

rrrrrrrrrrr

rrrr st rr

npueMKu 3NexKTpoobopynRoBaHMA NOA MOHTAX

Komuccuen B cocTase npeacraBuTenen 3aka3uuka

trerrrrrrrrar

RN

(ROMXHOCTL, DaMUMUA, WUMRA,

0T MOHTAaXHOW OpraHu3auunu

rrir bt

0T4ecTBO)

trrrrrrrrr

NN N e

(BONXHOCTL, damMmMnna, WUMA,

npousseneHa caava-npuemka

rrrrrrrr v rr ot

0T4ecTBO)

rrrrrrrrrr

(B MOHTaxXHOW 30He,

I N N NN

B NpUobbeKTHOM CKnape MOHTAaXHOWM OpraHuv3auunu)

3NeKTpoobopyaoBaHWA NpeaHa3Ha4YaBWErocs ANS MOHTaxa

trrrrrrr vttt

rre v rr

rtrrr v rrrrrr oy

trr v v rrr b

’

’

’

’ ’

rtrrrrrrr ety rrerrrr ot
(HanMeHoBaHUMe obbekTa)
rtrr v r bty rrrr v rr

rrrrr vt rr Nt r Y rrr ot

rrrrr v rrrr L LNPN LN LT

rrrrr

NN NN NN NN

’

rr

19

14
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N HanMeHoBaHH Tun un Konn4ecTs MecToO
n/n e TeXRU4Yeckasn o] YCTaHOBKMU
obopynosaHu XapakKTepucTmka
A
1 2 3 4 5

1. ObopynosaHue N0 NO3UUMUAM

KakK KOMNNeKCHOoe U He wumewee OedPexTosB,

rrrrr bttt r LN

2. ObopynoBarue MO NO3UUMAM

NPUHUMaeTCR NOO MOHTAX.

vttt r Lt NIy

nUMeolwee NedeKTbl, AONKHO bbiTb OTPEMOHTUPOBAHO

[ 2 v 2 A B N A A B A B B Y A A AN AN AN A v

K " " 1 9

N RN sr s

(cpoku)

lpencedartenb KuMnMCCUH

HneHbl KOMUCCUU :

frrtrrrr ottt

rr ottt Lttty

(keM)

r.

’
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2.8.2. AKT cpauv- NpUMeMKU 3NeKTPOMOHTAaXHbIX pabor

NN NN NN

fopon (nocenok)

rr vt rrrrrrrrrrrrre

~

TpecT NpeonpuAaTKe (3aKa3umk)

rrr et rrrrr vyt rr ot Pt rr 7y
YnpasneHue

rrrrrrrrr ot r trrrrrr LY NN FPN NPT

TpecT 0bvekT

Prr ettt rrrrrrrr Tt rrrrrr LI rrErLYOIOS
Cneuy4actok N fQaTta " " 19 r.

rrrr vt Lt rrrr vt r It 11
AKT N

rtrrrr g

caayv-npueMKu 3neKTPOMOHTaxHbiXx paboT

KoMuccuen B cocTaBe: 3aKasyuka

rrrrrr b r v bt

(DONXHOCTL,

~

trrrrtag

IR RN NN

dammnuAa , UMA, OT4eCTBO)

~

vttty

CTPOUTENbLHO-MOHTaXHOM OpraHM3aumm

vt sttt e r R r st et YRl L TIPS

(RonNXHoOCTL,

[ A N NN NN RN NN

PaMUNUA, WMsA, OTHeCTBO)
nposefneH OCMOTP BLINONHEHHLIX paboT.

1. K cnade npeavAsneHo

[N NN NN NN}

(nepeYeHs ® OCHOBHAA

IR NN NN RN NN

TexXHU4YecKan xapakTepucTuka)

2. PaboTbl BLINONHEHH B COOTBETCTBUM ¢ NPOEKTOM, pa3paboTaHHuM
’

L N N NN NN NN

(Ha3BaHME MPOEKTHOW OpraHM3aLuK)
Ny
OTCTYNNEeHWA OT NPoOeKTa MepeyucneHsl B JONONHeHWu 1.

3. Kommceus nposepuna NpeabABneHHYo TexXHWYEeCKylo AOKYMeHTauuio

(nononHeHue 2) U ee coOTBETCTBUE AENCTBYIOWNM NPaBMUNaM, TEXHUYECKUM
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yCNOBUAM W HOPMaM.
4. OcTasuwMecs Hegonenku, He NpenaTCTBYOWME HOPMANLHON
3KcnnyaTauuvm, U CPOKMU UX YCTPaAHEHUA nepeyYMcneHsl B fononHeHuu 3.

5. CtouMocTe paboT npenbRBNEHHBIX K coavye MnH. pyb.

rrrrrrrrrrr oy
BeoomocTe CMOHTMpPOBAaHKOro obopynoBaHWA npMBeneHa B QONONHEHWW 4.

3aKnoYyeHrne KOMUCCUU:

A A A A A A A A A A A A A A A A A A NN N

NN e

6. MNpeavsABneHHble K cpave paboTu BbINONHEeHbl B NONHOM COOTBETCTBUMN C
oencrTeyownUMU nNpasvnaMm, TEXHUYECKMMW YCNOBMAMU U HOPMAMM.

0bbeKT, ykKa3aHHbM B nN.l, NPUHWMAeTCA B MPOMLBILNEHHYIO 3KCAAyaTauuo
c " " 19 r.

rro trr v r oy re

7. CTpOMTenbHO-MOHTaxXHble PaboThl BbiMOMAHEHH!

Frrrrrrrrrrrrr TN r N

(oueHka)

8. [lononHerun

A A A A A NN NN N e

Npencenatens KOMUCCKUU

YNnesel KOMUCCUU:
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2.8.3. BenoMOCTb OTCTYNNEHUUA WU U3MEHEHWW OT NpPOeKTa

flononHenne 1 kK n. 2.8.2

A A N N N NN NN NN NN NN NN

fopoa (nocenok)

ObveguHeHMe MpeanpuAaTHe (3aKa3ymk)
rrrrrrrrrr v b rty rrrrrate
TpecT
rrr vy rrrrrrrrrrrr LR I A A A A A A A A A A e e A A N A A A )
YnpasneHue ObvekT
Lt Pt Pty rrrrr trrrrr Tt rrrrrrrrrrtrr
CneuyvacTtok N MeCTO YCTaHOBKM
trrrrtrrrrrr i rrr vttt rrr ot
Npopabckunm y4actok N flata " " 19 r.
rrrrrr rr trr v 10100 110
BEIOMOCTL

U3MEHEHUN U OTCTYNNEHWW OT MpoekTa

Nnosuumn NepeyeHb ‘M3MeHeHUN | MpUyinHa Korpa, ¢ keMm,
% W OTCTYynneHun M3MeHeHUA | cornacoesaHo, N
AOKYMEHTaA
1 2 3 4

NMpencTaBuUTens MOHTAXHOW OPraHU3auUuu

Frrr Pt vty r vttt rrt it rrrr
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2.8.4. BenoMOCTb TEXHUYECKUX AOKYMEHTOB,

pononHeHue 2 Kk n. 2.8.2

IIIIIIIIIVIII"I"IIIIIYIIIIIIIIIIIIIIIIIIII

Fopon (nocenok)

rrr vt vttt rrrrrrr?

ObveanHeHue NpeanpuAaTne (3akKa3yuk)
trrrr s rrt 0t 0y tr ety
TpecT
Illl/ll’!!llllllfllllli/ IIIIIII'IIIIII!IIIIIIII!IIII'[/
Ynpasnexue ObvekT
trr ottt trrrr IIIIIIIIIIIIIIIIIIIIII"I
Cneuy4acTtok N MecTo yCTaHOBKM
trr ot rrrrr rrrrr v rtrtrrror
Npopabckum yvactok N faTta " " 19 r.
trrrrrrry rrs LA A A A B A A AN rr
BEAOMOCTb

. TeXHUYeCKUX NOKYMeHTOB

Nosnuunsa KpaTkoe N N MpuMmeyaHue
conepxaHue AOKyMeHTa nucTa
OOKYMEHTA
1 2 3 4 5

NpeactaBuTent MOHTAXHOW OPraHM3aunum

trrr bttt bR LI LN
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BenomocTb Hepomenok,

aononHenue 3 K nN.
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HE MNpPefAaTCcTBYIWUX
HOPMAanbHOW 3KCNAyaTauun

2.8.2

IIIIIlIIllIIIIIIIIIII’I/’ll’llIIll’IIIIIII’IIlIIIIIIIlIIIlIIIIII

fopoa (nocenok)

ObwenuHewHune

TpecT

terrrrrrr ety

(A A A A A A A A A A A A A A A

YnpasneHue

rtr st rrrrrrrtrrrrrr

Cneuy4acTok N

rrr vt rrrrrrrrrrr

NpenanpuaTre (3aKa3zuuk)

rrr s

T r vt vttt rrr b P TILIEIONS

ObwvekT

rrr vt sttty rrrrrr

MecTO yCTaHOBKW

tr v rrrrrr oy

Mpopabckur yvacTok N fOara " 19 r.
rrrrrrr ot t trrrrrrrr 1 rzs
BEAOMOCTb
Heaoaenok, He MNPenNATCTBYIOWMX HOPMAMNbHOW 3KCNAyaTauuu
MTpUYmHEI, Meponpusa- Cpok KTo
Nosvunna | Hepno- Bbi3- TUA no ycTpa- ycTpaHRaeT
aenku Baswue NMKBU - HEeHUA Hepo[enkyu
Heao- pauuu Henonenok
aenku Heaoaenok
1 2 3 4 5 6
MpeacrTasuTenb MOHTaxHOU NMpencrasmrtens 3akKa34duka

OpraHu3aund

trrr et et bt r L A AN A AN NN
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2.8.6. BenoMOCTb CMOHTUPOBaHHOro obopynoBaHuA,

nononHenne 4 Kk n. 2.8.2.

NN NN NN RN NN

fopoa (nocenok)

ObvepuHerue NpeanpuaTne (3aKasyuk)
rrrrrrrrrrrrr rrrrrr
TpecT
[ A A AN A A A A AN A B e e rrrr o r by E LN
YnpasneHue ObvekT
rLrrrrrrrrr f bty trr ot rrrtr st bt r LT
Cneuy4acTtok N MecTo yCTaHOBKM
ttrrrrrrrrr L rrrrr b rrr Lo
NMpopabckumt yyvacTtok N Nata " " 19 r.
trrrrrrr rra rrrtrr e 1t
BEOAOMOCTb
CMOHTUPOBAHHOr0 000pPynOBaHUA " " 19 r.
tr r ettt rrrr 17
NoauvumAa | HanwMmeHo- TexHU4eckan KonuyecTso NpumedvaHue
BaHue xapak- obopy-
obopy- TEPUCTUKAE 0O0BaHUA
O0BaHUA
1 2 3 4 5
NpedcTasuTENb MOHTAXHOM NpencrasuTens 3aka3l4nka

opraHM3auuu

trrrr st b r b r (AN AN A AN A AN AV B A AN A AN B AN AN AN AN AR A A
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2.8.7. AKT paboved KOMMCCUM O CcCAave-NpPUEMKE 3aKOHYEHHOW
CTPONTENBCTBOM CUCTEMBI 3NEKTPOXMMUYECKOM 3awnThl 0bvekTa

YTBEPXOAIO

AR A AR A A AN A A A A B A

flata " " 19 r.

Y v rt vt rr

AKT
paboweﬂ KOMUCCUM O chave-rnpueMKe 3aKOHYEeHHOW CTPOUTEenbCTBOM

CUCTEMEl 3NEKTPOXMMUYECKOW 3aWKMThl obbekTa

CrucTeMa 3INeKTPOXMMUYECKOW 3aWnTh

Lrr vttt rr L r NN

A A A A A A N NN NN NN,

(HanmeHoBaHue obbvekTa)

A A A A A NN N NN e

(HauMeHOBaHWe MPeanpUATUA UMW OPraHW3auunu,

III\IIIIIIIIl'/llIIIll'll"lI’II’I'I’IIIIII'IIIIIIIIIIIIIIIIIIIII

Ha3HaumBwen paboyywo KoMMCCUIO)
fopon " " 19 r.
7

vrr sty r I NI E LN NPT trer st rrr s 1

Pabo4an KOMWCCUA, Ha3HAYEHHAR

A NN NN NN NN

(HaumeHoBaHWe NpennpUATUA

A A A A A A A A A A A A A A N NN NN NN NN NN

WM OpraHv3auunM, HasHavuswen paboyyw Komuccuio)

npMkasoM oT " " 19 r., B cocTaBse:

11 rrrr vt rrzr

npeacenavens

N N N NN NN

(baMmnna, UMA, O0THeCTBO, AONXHOCTL)
4yneHoB KOMUMCCuum
L A A A A A A A A A A A A A A A A A A A A A A N A AN NN N AN A A B R AN B A B B R A A A A ]

(bamMunua, w“MA, OTHeCTBO, AONXHOCTL)
npeacTasuTenen NpUBREYEHHLIX OPraHWU3aunn

AN

A A A N R NN NN

(baMmnua, uUMA, OTYECTBO, QONXHOCTbL, OPFaHM3aUuA)
COCTaBUAM HACTORWMA aKT O HUKECNENYowem
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1. CTpouTenbCTBO CUCTEMbl 3NEKTPOXUMMHYECKOM 3awMThl Y4YacTkKa

A NN N NN N N

(HanMeHoBaHWMe obvekTa)

ocywecTBnNAanoCh

P A A A A A A A A A A A A A A A A A AN A NN
(HanMeHOBaHME reHepanbHOro NOAPRAAYMKA)
B&INO NHABWAM
[ A A A L A A Y A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
(HanmeHoBaHue paboT)
M ero cybnoaopsaHbIMU OpPraHU3aunaMm

L2 A A A A N A A A A A A e A A A A NN

(HauMmeHOBaAHUE

(AN e NN

cybnoopAaHbIX OpPraHU3aUuuMi W BbINONMHEHHbIX UMK paboT)

2. Pabod4en koMuCCMen NpedbABNeHa reHepanbHeM NOAPAAYNKOM Cneaywas
OOKYMEHTaUUA:

[N e N

(nepeYncnMTbL NpeabABNEHHbIE NPOEKTHbLIe MaTepuans,

N N N ]

aKTbl, CNpaBkW W OpPYrue OOKYMEHTHI)

3. Paboyam komuccusa MpuHANE B CUCTeMe 3NEeKTPOXUMUYECKOWM 3auMThl
yCTaHOBNeHHoe 0bOPYAOBAHWE COrNacHO akTam No nNpunoxeHuo N

K HacTORWEMYy aKTy: AOMNONHUTENbHble (Npu HeobxogumocTw) UCABITaHUA
YCTPOMCTS, NEPeYncneHHbX B8 MpUNoxeHun N K HAaCTOAWEeMY akTy,
U MU3MEPEHWA MOTEHUMANOB COOPYXeHWUH (uwé?ﬁéﬁﬁé'd Tabnuua
pacnpeneneHVA NOTEHUMANOB BAONL COOPYXEHWHA NpusefeHa B NpunoxeHuu

N K HacToAWeMy akTy).

rrr oy rrory

4. CTPOUTENLHO-MOHTaxXHbie paboTel bbinM OCywecTBNEHbl B CPOKWU:
Havano paboTr
LN 2 A B B B B A B A B B B B B B B B B A A A
(rog v mecsud)
OKOHYaHue pabor
r vt vt r P rrr Lt rtrr

(roo n mecsu)
daKTHUYEeCKanA NPOAONXUTENBLHOCTL CTpOUTENbLCTBA MecAaues

Pttty

npu Hopwme Mecaues.

trrrrrrrrrrrrrrry
Ha OCHOBaHWM NpeacTaBNeHHOM reHepanbHbIM NOAPAQYUKOM OOKYMEHTaunu,
OCMOTPa NpeaQbABNEHHbIX K MpUEeMKe CPeacTs8 3NeKTPOXUMWHECKOW 3alnThl,
OOMNOMHUTENbHLIX UCABITaHUI U U3MepeHun paboyas KOMUCCUR yCTaHaBnNMBaeT

chenywuwee:
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a) CTPOWTENbHO-MOHTaxHbe paboThl BLINOMHEHH C OUEHKOM Mo KavecTsy

N NN N

(oTnMYHO, XOPOWO, YAOBNETBOPUTENbLHO)

6) yCTaHOBKW 3NEKTPOXMMUYECKOW 3aWMTel paboTalwT C 3anacoMm no
MOWHOCTU He MeHee %, obecneuymBas Npw 3TOM C APYFrWMW CpeacCTBaMu

trror g

3aWMUTHBIM NOTeHuMan Ha BCEM NPOTAXEHUW y4acCTKa COOPYyXeHus;

B) B NpoWecCe CTPOMTENLCTBA WMENMCh chnepyouwve OTCTYynneHns oT
YTBEPXAEHHOro npoexkTa, pabodvMx 4HepTexew, CTPOMTEMNbHLIX HOPM M
npasun:

A A N e

(ykazaTb BCe BbIABNEHHbIE OTCTYNNEHWUA,NO KAKOW npuymHe

A A e e

OHW Nponaownu, KeM v KOorga CaHKUMOHWUPOBAHLI,

R NN NN

oaThk npednoxeHua paboqem KoMMCCMM MO 3TOMY BOMpoOCY)

r) VWMelWMecs B8 CUCTEME 3NEKTPOXUMUYECKOW 3alMnTsel Heoodenku He
NPEeNATCTBYOT €8 HOPManbHOWM 3KCANyaTauuu, He yXyOwawoT CaHUTapHO-
rurvesvyeckue yCnosus W yCcnosus 6e30nacHoCTVM Tpyna paboTtawumx, He
3arpA3HANT OKPYXawoWwylo cpeay WM MoarnexaT yCTPaHeHWo B OPraHW3auMsaM
8 CPOKM, YKazaHHbie B NpunoxeHuu N ;

tr ety

O) NONHAA CMeTHas CTOUMOCTbL CTpouUTensCTBa (N0 yTBEPXAEHHOM cMmeTe
DOKYMeHTauuu) MnNH. pyb.

INENEEEEEN]

®aKTuUYeCckue 3aTpaTel (ANA 3aKa3uuka) MNH. pyb.

ttrrrrrrry

3AKMIOYEHUE

PaboTbl N0 CTPOUTENLCTBY CUCTEMbl 3AEKTPOXMMUYECKON 3aWMTbl

L A A A N N e NN

(Ha3BaHMe obvexTa)
BEINOMHEHL B COOTBETCTBUM C MPOEKTOM, CTaHAapTamu, CTPOUTENbHLIMK
HOPMAMW W MpasunamMM U OTBEYAKT TPebOoBAHUAM NPUEMKU 3AKOHYEHHBIX
CTPOUTENLCTBOM 0OBLEKTOB, M3NOXeHHHIM B rnasax CHwWN, B npaBunax
NPUEMKN B 3IKCNMNyaTauuio 3aKOHYEeHHLIX CTpoOUTEeNnbCTBOM 0bvekTos,
y TBEpPXOeHHbIX

F o rrrr NN AN TN T

(MuHUCTepCcTBO

A A A A N N NN NN NN NN

nnu BenoMcTBO PO)
" " 19 r., a Takxe B APYruMx HOPMATWUBHBLIX AKTaXx.

vt rrorrr g P
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PEWEHUE

paboyen KoMuCCUM:

MpenvABNEHHYID K NPMEMKe CUCTEeMY 3INEeKTPOXMUMUYECKOW 3aWuUThl

A A A A A A N NN NN
(HaumeHOBaHWe obbekTa)

CHNTAaTh ﬂDMHﬂTOﬂ OT reHepanpbHOro noapsAnYukKa

7 trr v rrrrr NN

N N N N N NN}

(B 3aKCANyaTauuw “nu ANA NpeabABNEHUS

N N NN

rOCYyf0apCTBEHHON NPUEMOYHOW KOMUCCUM)

NPUNOXEHNA K akKTy:
N 1.

N 2.

N3 urT.0.

Npencenatens paboven kommccuu

rrrr s rr it r

{(nognuce)
YneHbl KOMWUCCUU
rrrrtrrr
(noanuce)
MMpencraBuTenu MPUBNEYEHHLIX OpPraHu3aunn
rrrr et rr s rrrrag
(noanuce)

3KcNnepThbl

rrrrr bttt

Cnanun: NpuHanu:
lfpeacrtaBnUTenu reHepanbHOro NpencraBuTenn 3aKa3ynka

noapsnumMka u cybnoapaguvka
OpraHn3auun

[N A A A A A A AN A A N B A A A Y A

rrrrr st rrrr R r L

(noonuceb)
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2.8.8. TexHn4yeCkoe 3anaHWe HA KOPPO3MOHHbIE U3bICKAHWUA ANA
3MEKTPOXMMUYECKON 3aWnThl NOA3EMHbIX 3HepreTuyeckux
COOpPYXeHU OT KOpPpOo3uu.

YTBEPXAAID
WcnonHuTens

[ A A A A A A A A A NN

" " 19 r.

trae 1 s 1 tasrry i

TEXHUMECKOE 3A0AHWE HA W3bICKAHMA
QNS 3INEKTPOXUMUYECKOW 3AWUTH NOQ3EMHLIX COOPYXEHWN
OT KOPPO3WUW

HauMeHOBaHMeE 06b8KTa
A A A A A A A A A A A A A A R A N N NN NN

MecTononoxeHue obbexra

trrr st rrrrr bttt L L LTI

N N N NN

1
2
3. 3akasuuk
4

Hanuyve MaTtepuanos WU3bICKAHWWA NPOWNbIX NeT

rrr vttty P r Lyt NI

(rog nposegeHuA

rrrr b bt N

rrr et
M3LICKAHWIA, UCNoNHUTE NN

’ 4 rrtrrrtrr I r s

’ 17
M Tepuanos Mn3elCKaHwK,

rrrrr ety
, NpU HaNU4uun
N N N NN RN N R RN NN

nocnefHMe NpUNOXUTL K 3anano)
5. CtaguA NpoOeKTUPOBAHWUA

R NN

6. Cpok BBOAA B 3KCNNyaTauWo NPOEKTUP. COOPYXeHUW

trrrrr rrrr st

7. Cpok M oOYepegHOCTb MPefCTaBNEeHUA TexH. oT4HeTa (3aKMmoYeHus)

A A A A A A A A A A A A A A A A NN NN

8. leH. NOAPAANUK
L A A A A N N NN NN

(no cTtpomMTenscTBY 0bbLEKTA)
9. Cybnoapaaymk

rrrr Pl r N F LT RSN FI TN

(No CTpOUTENLCTBY INEKTPOXUMUYECKOW 33unThl)
10. TexHW4eCKaR xapakTepucTuka obbekTa

rrtrr sttt LSS

A A A A A A A A A A A A N NN NN

11. 3neKTpoOMeTpuYeCKNUM MU3LICKAHUAM nognexaT
rrr vyt rrr 7t trrr s

(yKasaTb nnowans

AN NN NN NN

TEeppUTOpUKM B reKTapax W TpPaCChl MOOA3EMHBIX IHEPreTUYECKUX COOPYXEeHUN)
12. Npumevarnune: K 3apaHWio NpMnNoxeH B OBYX 3K3eMNMApax.
CUTyaunoHHeIn NNaH panoHa
L A A A A A A A A A A A A A A A A A A A A A A A NN RN NN NN
(M 1:5000-1:2500 ¢ yka3. rpanvu obcnenosaHuA)
3aKa3s4uk " " 19 r.

rrrr it trr 1 v 2t t v
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2.8.9. TexHuyeckoe 3anaHue Ha npoekTUpoOBaHWe i
3NeKTPOXUMUHECKON 3aWMTH MOA3EMHBIX 3HEPreTUYHECKUX COOpYXeHuH
0T KOppoO3uu

YTBEPXOAIO
McnonHuTens

t 1t r vt Pt r ot}

.o 19 r.

trr trrtrrasar e

TEXHUYECKOE 3AAHWME HA NPOEKTUPOBAHWE
3NEKTPOXUMUYECKOW 3AWMTH NOA3EMHbIX 3HEPTETUYECKMUX
COOPYXEHWM OT KOPPO3WW

1. OCHOBaHWe ANA NPOEKTUPOBAHUR

LA A A A A A A A A N N NN

2. HauMmeHoBaHue obbvekTa
A A A A A NN NN
A A A A A A A A R e e N AN A A A A AN}

3. MecTononoxeHue obvekTa

rrrrrr b rrr st rH L LTINS TN

4., 3aKa3suumk

A A A A N N NN NN NN

5. Hann4ne MaTepuanoB WM3bICKAHUMA NPOWnbIX neT

trr et rrrrr st E

(ron nposepeHun

A T N NN NN

M3bICKAHWM, UCNONHUTENU, NPU HANU4YUKU MATEPUANoB U3bLICKAHUW,

N N NN NN NN

nocnenHne NPUNCKUTL K 3aAQaHWI0)
6. CtaanAa NpoeKTUPOBAHMA

N e N NN NN

7. CpoK BBOdAa B 3KCMNyaTauwo MPOEKTUP. COOPYXEHUH

rrr ottt rrrd

8. CpOK W 042DEONHOCTHL NPEACTABNEHUS TexH. JT4HeTa (3aKNo4eHUA)

A A A A R e e e N N NN

9. leH. nNoapaAaYMK

A A A A A A A NN NN N N A AN

(no crpouTenscrey obvekTa)
10. Cybnoopsmn4mk

IIIII!IlIIlIlllllllll.!III!IIII/IIIIIII_IIIII'III
(N0 CTPOUTENBCTBY' 3NEKTPOXUMMYECKOMN 3aWNTHI)
11. TexHuyeckasa xapakTepucTuka obbekTa

Trr bttt TP TT

7t

N NN NN NN AN A AN A

12. KOppPO3MOHHLIM U3bICKAHWAM noanexarT

A N NN NN

(yka3aTb nnowanb

III/II/'IIIII’Il!llllllII"IIIIIIIII/III'IIIIIIIII{IIIII{

TeppMTODMM obbekTa B rektapax U Tpaccol COOpy)KeHMM ceTen
B TOM 4ucne obcnenoBaHuio noanexar:

13.

A A A A A A A A N AN N N A N A A A

(npuBecTn TpeboBaHWA no cocrtaBy pabouvero npoekTa)

’ r ’

1 r
B KM)

L N NN

3aKa34ynk " " 19 r.

A A S A A A A A ] NN NN v
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Mfpunoxexne
K TeXHUW4eCKOMY 3agaHuio
Ha NpoeKTUpoBaHUe

3NEKTPOXUMUYECKOW 3aWMThI

MEPEYEHL MOA3EMHBbIX 3HEPrETUHECKWUX COOPYXEHWNA

N Hau- Ma - OuameTp OnuHa fTnow . rny- Tun
n/n MEHOB. Te- ,Tonw. y4- no- buHa MaTe-
KOMMY - puan CTEHKN, Ka, M gepx- yKnaa- puana
HWUKa - TpYb, MM HOCTH KW, M n3o-
uuu Mapka , M m-
Kabe- pyou .
nA
MOKpPbI
™A
1 2 3 4 5 6 7 8
NpuMeYaHue:

K 3aflaquio NpUNoXeHol 8 ABYX 3K3eMnnapax.

1. CMTYALUMOHHLIN NNaH panoHa

rrrrrr ottt rr v YL IIFTNN LN
(M 1:5000-1:2500 ¢ yKka3aHuem
A A A A A A A A A N N NN NN NN
rpaHuu obcnepnosaHus)
2. CosMelWweHHbIt reH. nnaH
MHXEHepHbIX ceTen obbekTa
I NN NN RN NN NN N
1:1000-1:2000 v 1:5000)

3. OT4YeT MO KOPPO3UOHHLIM U3LICKAHWUAM (KOPPO3WUOHHBIM UCCNENOBaHUAM)

NN N N NN NN

(BCE WHXEHepHble COOPYXeHWUA NOMXHbl ObITb 3aKOOPAWHUPOBAHSI)

4. CxeMma 3a3eMnAnnWUX YCTPOWUCTB WM rpo303aWMThl 30aHUA U COOPYXEHMNA
JakKa3uuk

rrrrrrr ot
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2.8.10. MepeyeHb OCHOBHOro komnnekTa pabounx udepTexen

ONA INEKTPOXUMUYECKOW 33WUThi

MEPEYEHb OCHOBHOMQ KOMNNEKTA PABGYMX YEPTEXEW

QNA 3NEKTPOXUMUYECKOW 3AWNTHI

N n/n | HauMeHoBaHWe pUMeHaHue
1 3arnasHem nUcT (nNncT "Obuwuve paHHbe")
2 CsOOHBIM NNaH C pa3MeweHuUeM cpeacTs BbINONHRETCA
3NeKTPOXUMMUYECKOM 3aUMTh Mo 3afaHUAM
oTREenos
3 YcTaHoBKa rnpeobpasoBaTens KaToOQHOW
(3nexkTpoapeHaxHoOM) 3awWnThl Ha QyHOAMeEHTeE
4 YcTaHoBka bnoka kaTogHoW 3awmTel Ha cTonbe
5 YCTAaHOBKA 3NeKTponepeMblHKKU Ha
Tpybonposone B Konogue
6 YCTAaHOBKA CHeTHMKa U aBTOMATWUYeCKOro
BbIKNOYaTens Ha CTeHe
7 YCTaHOBKA MNPOTEKTOpa C aKTUBaTOPOM C
BLIBOAOM B KOBep
8 3azeMneHne aHOAHOE U3 XeNe30KPeMHUEBbLIX
3M1eKTpoAcs (BepTUKaNbHaA yCTanoBKa)
9 3a3eMneHne aHOOHOE M3 xene30KpPeMHUeBbIX
3NeKTPOAOB (rOPM3OHTaNbHAaA YyCTaHOBKA)
10 PerynMpoBO4YHas KOMNOHKaA
11 KoHTakTHOe ycTpoucTso Ha Tpybonposofe
12 KOHTPONbHO-U3MEPUTENbHBIM NYHKT Ha
Tpybonposone B Kosepe
13 KOHTPOMNbHO-VU3MEPUTENLHBIA MNYHKT HAa
Tpybonposone € KOMNOHKOW
14 CxeMel KabenbHbIXx CBA3eW MexOy 3NeMEeHTaMu

3NEeKTPOXUMUHECKOM 3aWNThI
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2.8.11. BenoMoCTb 0b6beMOB CTPOMTENLHO-MOHTaxHeix paboT

Ha OfHY YCTAHOBKY 3NEKTPOXMMUYECKON 3aWnTh

BEJOMOCTb OBbEMA CTPOUTENbHO-MOHTAXHBIX PABOT
HA OOHY YCTAHOBKY 3MEKTPOXUMUYECKOW 3AUMTHI

N n/n

HanmeHoBaHue pabot

EauH.
nuimep.

Kon

NpuMevaHue

2

3

10

11

YcraHoBka npeobpasoearvens
KaToOHOW
(3NeKTPOXPEHAXHON) 33aWnThl
Ha GyHQaMeHTe

YcraHoska bnoka
COBMECTHOW 3aumTbl Ha
cronbe

YcTaHOBKa CHYeTYMKa
3NeKTPUY4eCKOW 3HEeprum Ha
CTeHe

YCTaH0oBKA BhIKNOYaTens
aBTOMAaTUYECKOr0 Ha CTeHe

YCTaHOoBKA 3a3eMnurens
aHoOAHOro U3
Xene30KpeMHUCThIX
3NeKTOAO0B FOPU3OHTANbLHO

YCTaHOBKA 33a3eMnuTenn
aHoAHOro "3
XENe30KPeMHUCThIX
3NeKTPOOOB BepTUKANbHO

YCTaHOBKAa NPOTEKTopa M3
Marsmesoro cnnasa c
aKTUBATOPOM Mnoa Kosep

YCTAHOBKA 3NeKTPUYeCKOW
nepeMsiikM Ha Tpybonposone
C BbLIBOAOM HAa KOBep

YCTaHoBKa 3NeKTpuU4eCcKoun
nepeMbiHKM Ha 3aaBUXKe

O0bopynoBaHue KOHTAKTHOMO
yCcTpoWcTea Ha
Tpybonposone

YCTaHOBKa KOHTPONbHO-
M3IMEPUTENBHOr0 NYHKTa B
HenpoxonQHoM KaHane

K-T

wT.

Mo NpoekTy

No npoekTy
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2

12

13

14

15

16

17

18

19

YCTaHOBKA KOHTPONLHO-
M3IMEPUTENBLHOMr0 NyHKTA HA
Tpybonposofe C KONOHKOM

YCTaHOBKA KOHTPOMNbHO-
M3MEPUTENLHOIr 0 NYHKTA Ha
TpybonpoBoaoe C BbIBOAOM B

KoBep

fIlpoknanka TPexxunbHOro
kabens no 1 kKB no cTteHam B
CTanbHOW Tpybe

Mpoknagka TPEexXXunbHOro
Kabena no 1 kB B TpaHwee C
NOKPbITUEM KUPNUYOM

YCTaHOBKA COEOMHUTENbHbBIX
My®dT NpW MOHTAXe aHOAHOro
33a3eMnNeHNa U CUCTeMbl NUTaHUR
npeobpa3oBaTenn

PbiTbe wypdoB pa3mepoM 2x2x3
M BPY4YRYIO

YCTaHOBKa 0ON03HaBaTeNbHbIX
Tabnnu (3Hakos)

MnaHWpoOBKAa Tepputopuu no
TpaccaMm B MeCTax yCTaHOBKM
3NEeKTPOAOB AHOQHOrOo
3a3eMNeHnA, MNpoTeKTopos,
npeobpasosatenen, KWN w 1.10.

wT .

Mo npoekTy
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