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3amMedanis 1 NpeaoXeHns HanpasisaTh No ajaApecy:
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LleHTp npOoTHBOKOPPO3HOHHOM 3aLHTEI H AHATHOCTHKII,
npo. I'nazosy H.I.
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PYKOBOOAWWMN JOKYMEHT

HOPMb! NPOEKTUPOBAHUA
3MEKTPOXUMUYECKOU 3aLLUThL
MarucTpanshbix Tpybonposoaos v nnowjafgoxk MH

il - - . il

IlaTta ssenenns 1999 - 10 - 01
1 ObnacTb NpUMeHeHUs

1.1 llacrosuuit pyxosomainit foxyMenT ycratasnupaer tpeboBanng K npoek-
THPOBAHHIO H pacueTy NapaMeTpPOB IJNEKTPOXHMHUECKOH 3aLUHTBI MarucCTpasbHbIX
He(pTENPOBOAOB, NOAIEMHBIX METAINHUYECKHX COOPYXEHHI HACOCHBIX CTAHUMHA H ApYy-
rHX COOpY KeHKH, BXOAAUIHX B COCTas MaruCTpanLHoro nedrenposoaa.

2 HopmaTuBHbLIE CCbINKW

2.1 B nacTrosuix nopMax HCNONb30OBANBI CCBIIKH Ha CHEAYIOHUE JOKYMEHTBI

I'OCT 9.602-89. EC3KC. Coopyxeuust noazemusie, Obupie tpeboBania k 3a-
U{HTE OT KOPPO3IHH.

['OCT 25812-83. Tpybonposoast ctanelible mMarucrpanetisie. Obune rpedosa-
HIHS K 331LIHTE OT KOPPO3HH.

[TOCT P 51164-98. Tpybonpoeoast ctajibHeie Marucrpansibie. O0uuie 1pebdo-
BAHHA K 3AUIHTE OT KOPPO3MH.

CHull 11-01-95. Uuctpykuns o nopanke pa3paboTk#, cornacoBatus, yrsep-
XACHHS U COCTaBe NPOEKTHOM AOKYMEHTAUMH Ha CTPOUTENHCTBO NPEANPHATHH, 3.a-
HHH H COOPYXEHHH.

CHull 2.05.06-85*. Maructpansibie TpyOONpoBOHL.

CHull 111-42-80*. Tpybonposoast Maructpansusie. lipasuna npou3BoactTsa H
NPHEMKH paborT.

CIT 11-101-95. Tlopanok pa3spaboTku, COrnacoOBaHHA, YTBEPXKAEHHA H COCTaBa
000CHOBaHHH HHBECTHUMI CTPOUTENBCTBA NPEANPHATHH, 31aHHA H COOPYKEHHI.

[1Y3-76. [1paBuna ycTpoilcTBa 3/1€KTPOYCTAaHOBOK.

[Tpu pa3spabortke “Hopm" Geinu ucnonessopausl cneayrowse HT /I

e Huctpykuus no npoexiHMpoBaHHIO H pacueTy 3JIEKTPOXHMHYECKOH 3alHTEHI
Marucipansuuix Tpybonposonos u npomsicnosnx obvexros BCH 2-106-
78/MsnnedrrerascTpos.

e Pexomennainin 1o 31EKTPOXHMHUECKOI 3au(iTe MHOrOHHTOUHBLIX MATHCT-
pansHbIX TPYOoNpoBooB oT noa3emiuol kopposnu. P 550-84. - BHHUHCT.
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3 OcHoBHbie TpeboBaHnA K NPOEKTUPOBAHWIO
yCTAHOBOK 3NEKTPOXUMUYECKON 3aLUTHI

3.1 IlpoektHpoBatine 3ieKTpoOXUMHUYECKoH 3anTsl (3 X3) OT KOPPO3HH Marucr-
panbHbIX TPYOONPOBOAOB OCYUIECTBIIAETCA B COOTBETCTBHH C TpeDoBaHAMMU:

o [TOCT P 51164-98. Tpybonposoast cransueie MarucTpaneisie. U0LHe Tpe-
DOBaHHA K 3aUIHTE OT KOPPO3IHH.

o [OCT 9.602. EC 3KC. Coopyxenua nogzemusie O0uine tpeboBanusg k 3a-
UINTC OT KOPPO3HH.

o JlelcTBYIOWHX CTPOUTEIbHLIX HOPM H 1IPaBHII.
o llacroswnx Hopwm.

3.2 Ilpu paspabortke u peanusauuu npoekra IX3 HeodOXonUMO yUHTHIBATH Cie-
AYHOLHE OCHOBHBIC MOJIOXKEHHA:

e Pa3paborka npoexkta 3X3 A BHOBb CTpoAwHNXcs TpyGOnposoaoB M Noj-
3eMHBIX KOMMYHHKALHI BBINMOAHAETCA OQHOBPEMEHHO C NPOSKTHPOBAHHEM
pcero obwvexra. Dransl npoexkrupopanus onpegenstorca CHull 11-01-95 y
CIT 11-101-95. JIna cywectsyouwHx Tpy0onpoBofoB 1O0NYCKAETCHA BBINONHE-
HHE NPOEKTHBIX PalOT NO PEKOHCTPYKUHMH H TEXHUUECKOMY TEPCBOOPYKe-
HHIO AeHcIBYOtEer cucteMmbl X3 B OHY cTaaKio - pabouyHid NPoOEKT.

e [lpoexrHas opranuzauns AO/MHKHA UMETh NHUEH3HIO [ ocropTtexnan3opa Poc-
CHH Ha NMPaBO NMPOEKTHPOBAHHA MATHCTPAIBHBIX TPYOOTIPOBOAHBIX CHCTEM.

e [lpoexTnas opranu3aums 00g3aHa OCYLECTBNATL ABTOPCKHH HAA30D B NEPH-
OIl CTPOHTENILCTBA.

e 3auTa OT KOPPO3HH JI0JKHA ObITh BLINOJHEHA KOMIJCKCHO. H3ONALMOH-
HBIMH MOKPBITHAMH H KaTOJAHOH ToNnapHu3alved He3aBHCHMO OT KOppO3HOH-
HOH arpecCHBHOCTH I'PYHTOB,

o [lpu napannensroii npoknaake NEHCTBYIOWINX W MTPOEKTHPYEMBIX TpYOoOIIpO-
BOJIOB ONHOrO HazHauenus #iH TpyObONpOBONOB, NpHHAIISKAWMUX OAHOMY
BEAOMCTBY, a4 TAKXe Uil KOMMYHHKAUHH Nnoianok npuMensercs, Kak npa-
BHJIO, COBMECTHAA 3NIeKTpoXxumMuueckas 3aiunra. Cosmecrnas 9X3J oCyuiccT-
BJISETCA TAKIKE B CHAyuasX, KOU[a HMEETCA Bpeniioe BIHAHNWS KaTOAHOH T10-
JIAPH3AUMH OHHX COOpyXeHHH na apyrue. Cxemy COBMECTHOH 3auHTh! Bbl-
Onpaer npoexTyas opravu3auund, 1a oCHOBE TEXHHWYECKHX, dNIEKTPHUYECKHX H
KOPPO3HOHHBIX XapPaKTePUCTHK 00 BEKTOB.

* Pacuer napamerpos paboTsl ycranook IX3 BHINOAHAETCA C yUeTOM NpOrHo-
3HPOBAHHA HX H3MEHEHHI BO BpPEMEHH 110 C METOJ/IMKAM, H3JIOXKEHHBIMH B
nactosix Hopmax Pacuer napamerpos DX3 nciicroytoumx 1py0onposo-
108 CNCAYCT IHPOH3BOTL C YUCTOM PE3YALIATOB KOMIUIEKCHIOr0 00C/1ea0Bd”
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HHUA 3THX TPyOONpOBOAOB.

Ipit paspaborke T30 (npockra) 3neKTPOXHMHITICCKOH 3aUHThl OT KOPPO3INH
neobxonnmo npepycemarpusars peseps (Ao 10 %) obopynovanns, kabens-
HOH NPOAYKUHH H OCHOBHbBIX MATEPHANOB,

[IpoekTHas opranu3sallia AoMmKkHa BelfpaTh THN, KOHCTPYKUHIO H MaTEPHAIbL
HIONALNOHIIBIX NOKPLITHHA, cpeactTsa 3X3, H3OMUPYIONIHE COSIHHEHHSA, KOH-
TposibHo-3MepuTesibible nynkrol (KHMIT), wynTupyouusie nepembiukis o
APYroe NpoTHBOKoOppo3nonnoe obopynosanne ¢ yuetom HaunuMa Ha HHX
CEPTH(HKATOB KAaueCcTBA HAH TEXHNUECKHX YCJIOBHIl, cornacosaiiibix ¢ | oc-
ropTexinan3opom POCCHH.

3.3 llpoexrias opraHH3allias B COOTBETCTBHH C TEXHHUYECKHM 3aJlaHHEeM ornpe-
NeISeT KOMITNEKC H3LICKATENbCKHX PabOoT H MIEKTPOMETPHUECKHX HCCRENOBalHA JUIS
MOAyUeHHs HCXOJHLIX AANULIX JUIA IPOEKTHPOBAIIHA.

3.4 DB cocran KOMIgiekca H3bICKATENLCKHX PaboT H NEKTPOMETPHUYECKIHX HC-
CIEJIOBANKHA UI8 BHOBL CTpoALUXcs TpyOboNpoBoLOB BKIIIQUAIOTCA CIIEAYIOLHE OCHOB-
HLle BHbI paboT:

Boibop MecT pasMeluenna yertanoBok 9X3.

HucrpyMedTansiuada MK BH3yalibHagd ChEMKA Ha MECTHOCTH IUIOLANOK Jid
pasMeELEHUS EMEHTOB YCTAHOBOK JNEKTPOXUMHUECKOH 3aIUHTBI (CTAHLIHI
KaTONNOH H NPEHAXHON 3aUlHTEl, NPOTEKTOPLl, AHOAHBIE 3a3eMNEHHA, TPAC-
Cbl kabenbHpX ¥ Bo3aywHeIx JIOI).

H3Mmepennua ynensHoro BHEKTPHUECKOrO0 CONPOTHBIICHHS TPYHTOB BAOJb
Tpaccel Tpybonposona ¢ warom 100 M.

[eousnyecke ucenenosaHus (B TOM HHcne, NP HEOOXOAHMOCTH, BEPTH-
KanbHbl€ 3JIEKTPHUECKHE 30HIMPOBAHNARA) Ha NMAOILA/IKAX pa3sMeUIeHus anoma-
HEIX 3a3eMAeHHNA.

Onpenenerie HanUUMA MW napaMerpoB  ORyXnarouliX TOKOB B 3€MJIE MO
Tpacce NPOCKTHPYEMOro TpybonpoBoaa WiIH HA TJIOUIAIKE NPOCKTHPYEMOTO
obbexTa.

OOcnenoranne HCTOYHHKA ONYXAAlOIIHX TOKOB (3aMephl  NOTEHIAJIOB
“pensc-3emns’, cbop  MaTepuanos MO Pa3sMEIEHHIO  POCCelib-
TPAnc@opMaTopon, TArOBLIX HOACTAHLUHA, TATOBBIX HATPY3OK H T.A.).

Beibop nerouwiikos anektrpocHabxenns yctaHoBok X3 H NMONYUYCHHE TEX-
HHUECIHX YCNOBHH Ha HOAKNIOUCHHE K HHM,

Cornacosanne KOHCTPYKIHH B MECT pasmeulenis InyOHHNLIX aHoabIX 3a-
zeMmaeunii (reppuropuansibiMi opranamu ['occannuananlopa, ['maporeo-
NOrHYecKoe ynpasieHie 1 ap.).

CornacoBaniig ¢o cnyxbaMu 3kcnayaTauus xKenesnoii Koporn  1oAKAI0UE-
HHA CPEJCTB JAPEHAXKIOH 3aLMATHI.
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e COOp CTAaTHCTHYECKHX JAHHBIX O KOPPO3HOHHBIX NMOBPEXAEHHH HA COCenyy

LHHA.

CTaJIbHBIX N1OA3EMHbIX TpybonpoBoaax.

3.5 [lpu pa3zpaborke NpOeKTHOH AOKYMEHTALHH HA PEKOHCTPYKUHIO IWIH TEXiiy-
YeCKOE IEPEBOOPYXKeHHE HEeHCTBYIOLHX CHCTEM X3 B 00bEM JNIEKTPOMETPHYECKyx
neosienosanui, kpome pabor, nepeuncneduslx B MN. 3.4, cnepyer BKIIOYATH Che-
ayrouHe paboTst:

H3amepenne napaMerpos paboTtsl cyniecTsyloiunx cpencts X3 (craunuii ka-
TOAHOI M APEeHaKHOH 3alHTBI, NPOTEKTOPHBIX YCTAHOBOK).

HM3Mmepenue pasnocTH notenudanon “‘coopyxeisie - 3eMna’’ 1pH BKJHOMCH-
HBIX H BbIKJIIOUEHHBIX yeTanoskax D X3 so scex KHII-ax.

Qupeaenenye NPOTAXEHHOCTH 3aUHTHBIX 30H KATOAHBLIX CTaHUHI npu pas-
NHYHBIX PEXHMaX HX paboTHhi.

Onpepenenue sawuiennocTd Tpybonposoaa, BKIOUas CIUloWiibIe H3Mepe-
HHA [0 TPACCe METOA0M BBIHOCHOIO 3EKTPOA.

YCcTanoBKa oNbITHBIX cpepcts 2X3.

Onpenesteline BO3MOXHOIO BPEAIOTO BJHSIHA KATOAHOH HOMASPH3AUHH Ha
CMEX1IbI€ COOPYIKEH A,

[Tonck neekToB B H3OAALUMOHHOM TIOKPBITHH.

Olienka KayecTBa H30AAUHOHHOINO NMOKPBITHA 1A pa3jiM4yHbIX YYacTKaxX Tpy-
OGonpososa v paspaboTka pexoMenzauHii 1o ero peMonTy.

3.6 Ha npeanpoektHnix craausax (Jexnapauus o namepennsnx, O6ocHoBanus
MHBECTHUHH) NOKHBL OBITH PELUEHbI CIEAYIOLUME 3a0aUH:

Beibop KOHCTPYKLHH U MAaTEPHAJIOB HU3OJIALHOHHOIO MOKPLITHA TPYOONpOBo-
Ad.
Bp1Oop THNA ¥ onpeaesicHHe KOJIHUECTBa cpeacts JX3.

Pexometipauns nHaubosiee pauoHaibHOrQ BapHanTa CHCTEMBI X3 B LIC/IOM,
BKJIIOUAA OTAC/bHbBIE 3NeMeHTHl  (AHOAHbIE 3a3eMJIMTENIH, KOHTPOJIBHO-
H3MEPHTENBHBIE NYHKTHI, OJIOKH COBMECTHOH 3alLlHTL! H Ip.).

OnpenesneHiie HCTOUHHKA 35iekTpocHabxkeitnd cpeacrs 3 X3.

3.7 B cocras TOO (n1ipoekt) nomxua OblTh BKIIOHEHA CICAyiOIIas JOKyMeHTa:

Cokpatennblit Mjiay Tpaccht NpoekTHpyeMoro Tpybonponoaa ik nnan npo-
EKTHPYEMBIX NMOJI3CMHLIX KOMMYHHKALUH ¢ pa3MeulelieM yCTpOHCTB DX3u
HCTOUHHKOB OJIY)X/1a10U1HX TOKOB.

[Ipuiunpanbible yCTaHOBOUHLIE CXEMBI YCTPOICTB, NPHIATBIX A JIEK
TPOXHMHUECKOR 33IL{HThl OT KOPPOIHH.

JosacHHTEN HAR 3a1THCKR B BEOMOCTH norpebnoctn B ofopyaopaniiit H Md-
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tepyanax (Beibop crcreMb 3X3 u ee kOMIIEKTALNA OOJIKHB NIPOBOAHTLCA
Ha OCHOBE PACUYETOB C ONTHMHK3AaLME 3aTpar).

3.8 Pabouas nokyMeHTauHs fomKHa COAEPXaTh:

Cokpatuentblii IaH Tpaccel NpoeKTHpyemMoro Tpybonposojia ¢ HAHECEHHbI-
MH  JHHelinsIMH  coopyxeuuamu (TpybonposonaMu, kabensaMH, JHUHAMH
ANEKTPONEPESIAUH B AP.), C MPOEKTHPYEMBIMH H CYIECTBYIOUIHMH YCTPORCT-
BAMH D X3,

lnanel paiMmewenua npoekTtupyeMbix ycTpoiicts 3X3 ¢ npusailkoilt Mmect
pacnonoxenus YK3, Y]I3, nporekropoB, aHOAHBIX 3a3eMMCHHH, COCAHHH-
TENLIBIX APCHANHBIX JIHHHIH ¥ NHIIHHA 3nekTpochabxenus,

[Tynkret noaxmouenns kabens Kk noA3eMHLIM TPYOONPOBOAEGM H HCTOUYHHKAM
OnyxaaloUMX TOKOB JOJDKHE! ObITh NIPHBA3AHB! K NOCTOAHHLIM OPHEHTHPAM

H K TMTHKCTAM.

ITnaH MiKeHepHBIX ceTed noA3eMHBIX KOMMYHITKAUWH ¢ pa3MelleHHeM 11po-
EKTHPYEMBIX YCTpOoHCeTB DX 3.

Benosmocts pasMeuleiiHg KOHTPONBHO-H3MEPHTENBHBIX NTYHKTOB.
[pununnuansieie MOHTaXKHBIE CXEMBI CpeacTB 3X 3,

Y CTAHOBOUHBIE HEDTEHKH.

Crewdkanuio obopy1oBanis H BEAOMOCTbE MaTEPHAJOB.

ITpu paspabortke pabouefi AOKYMEHTALIH PEKOMEHAYETCS HCINOJMb30BATh TH-

NOBbIE MPOEKTHI, NEPEUCHB KOTOPBIX NPHBEAEH B MPUIOKEHHH [,
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4 PacueT anekrpu4yeckux xapakrepucTuk
3alyuujaemMbix 0ObeKToB

4.1 DnexkTpHueckHe XapakTePUCTHKH 3alllMUIAEMbBIX 00BHEKTOB SBJISIOTCA OCHOB-
HLIMH MapaMeTpaMH, OnpeaenaiolbMH BENHUHHY H pacupene/ieHie 3alMTHOTO TOKa.
K HHUM OTHOCSTCS CNEAYIOLIHE NTEPBHUHBIE NEKTPHYECKHE MAPAMETDbI:

2
e nepexonHoe conporusienue, R, , Om.m" 1

e nipoaonsoe conporusienne, K, , OMm/Mm,
3

4.2 Hcxonnvie panpnie IS ONPEACSICHHA JJIEKTPIMIECKHX XapaKTEPHCTHK 3a-
iMiaeMblX 00LeKTOB:

e nuametp Tpybonposoaa, Dy, , M;
® TOJILLHHA CTEHKH TPYObI, Om, MM,

® Mapka cTanu TpyOwl;

2
® COINpOTUBAEHHE N30AAUMH, Ry, , OM M7,

* YIENnbHOE EKTPHUECKOE CONPOTHBIIEHHE TPYHTA, 0, , UM M;

e rnybuna yknagkd tpybonposona, Hp, , M.

4.2.1 Huamerp tpybonposoaa, Toniuiy crenkd TpyOst, Mapky ctani TpyOst u
rnyOHHy ee yrialky onpenessior o NPOeKTHOH JIOKYMEHTaLMH.

4.2.2 ConporHBjieHHE H30JISILHH N3 BHOBb CTPOAUIMXCA H PEKOHCTPYHPYEMBIX
TpyOOIIPOBOAOB ONPENENAIOT B 3aBHCHMOCTH OT THIIA U3onsiiu 1o tabnvue 4.1.

YkalaHnusie B 1aHHOI Tabnuue 3HaueHus CONPOTHBIEHHS H30AAUHH MOTYT NPH-
HUMATBCA B PAcUET INEKTPHUECKHX NMapaMeTpoB 3autdulaemMbix 00BHEKTOB TONMBKO IPH
YCJIOBHH BBEREHHSA B IIPOEKT NPOLEAYPbl KOHTPOJIA COCTOAHUA H30UHH 3aKOHYEHIBIX
CTPOHTENLCTBOM YUacTKOB TpyOONnpoBogoB KaTOAHON nosiapH3auMeii ¢ COOTBETCTBHH C

Metonukoit T OCT P 51164,

4.2.3 Conpotusieniie H30AAUHH 3KCIUIyaTHpyeMbIX Tpybonposonos onpeie-
JINTOT 1O 11apaMeTpaM DIEKTPOXHMHYECKOH 3al1IHTDI,

4.2.4 Ynensioe 31eKTpHUECKOE CONpOTHBAEHHE TpyHTa na riybnne ywkialki
1pyGonposona orpesensaercs Mo AaHHLIM H3sICKaHHuil, Famepeuns npoBogatT Hepes
kaxasie 100 M u gononnuTeNsHO BO BCEX MECTax nolbkenns pensega (osparn, peKH,
PyUusi, 320000UCHIBIC YUACTKH 11 TOMY Hoaolbhoce).

4.3 OCHOBHBIMH BTOPHUIILIMH  JICKIPHUCCKHMH Hapamerpamu 1pyOonpoBoad
ABINOICA T10CTOANNAR paCnpOCTPAaHEHHs TOKA 1 BXOJIHOE HIIH xapamelmmuqecme
COHPOTHRIICHHE, KOTOPbIE BLIYHCIAIOT HEPE3 HEPEXOMIIOE H NPOAORLIIOE CONPOTHBIC
HHA.
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Tabnuua 4.1
ConpoTHBNEHHE H3OAALHH
Ha 3aKOHYEHHBIX CTPOHTENILCTBOM YuacTkax Tpybonposona
ripu Temnepartype Boitue 273 K (0°C)

o N ]
Tin nokpeiTHA |  ConpoTHBneHHe H3IONALUHH,
Om-M%, He Menee

[TOKpBITHS YyCHACHIOrO THNA

Tpex-, ABYXCHOIIHOE NONHMEPHOES [IOKPBITHE HA 3-10°
OCHOBE TEPMOPEAKTHBHLIX CMOJ H NoJiHone(h HHa;
NOKPHLITHE HA OCHOBE TEPMOYCAXKHBAIOUIUXCA Ma-
TEPHAJIOB

Bce ocTransiibie NOKPLITHA YCHIIEHHOIO THNA KPO- 1-10°
| M€ MAaCTHYHBIX H IOTHMEPHO-OHTYMHDBIX

4

MacTthuiibie 1 nonMepHoO-6HTYMHBIE NOKPBITHA 5-10°

minlinkl ™l F

Bce nOKpLITHA HOPMAJILHOTO THIA 5-10°

4.3.1 IlpononsHoe CONPOTHBAEHHE

4.3.1.1 Ilpononsroe conporuBnerue TpyGONpoBoAa PacCUUTHIBAIOT N0 (POPMY-
ne:

fo,
m= = O / > 4.]
R H(D,,,'IOJ—CS",,,)(SM [OM/M] (4.1)

rie p, — YIAenbHOE COMpoTHBAECHHE Mmarepuana Tpy6nt, OnreMm*/m (onpenensiercs B
3aBHCHMOCTH OT MapKH cTasnu 1o tabnuue 4.4);

D, — nnamerp tpybonposona, M;
Ox — TOJIIIHHA CTEHKH TpyOonposoja, MM.

4.3.1.2 Ilpononsioe conporusjienye cranbHblX Tpybonposonos (Ky), HMelo-
IUHX CTaHAAPTHBIE PA3MEPB! B NPAKTHKE CTPOHTENBCTBA MarHCTpaibiblX Tpydonposo-
AOB M yAenLHOE DJNEKTPHUECKOE coupoTasiicnue rpybuoit cram, pasnoe 0,245
Onm.mm¥n, onpenenator no 1abnuuam 4.2 1 4.3,

4.3.1.3 Tlpn usMeneHuy TonwHubLl CTEHKH TPYOBl B 301i€ ACICTBHA YCTAHOBKH
SGNCKTPOXHMHUECKOW 3alIThl PacyeT NpOJI0JILHOrO CONPOTHBNECHHA TNPOU3BOIAT MO

Cpeatieii ee senuynne, onpenensemoii no (popmyne:

5...,,':5’”'?:?”"1’ in]: (42)
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rae [q- niina yvactka tpy0bonposojia ¢ TOAWMHOH CTEUKH Oy, M;

[2 - TO XK€ C TOMILHITOH CTEHKH Oma, M .

Tabniua 4.2
[Ipononsiioe conporusnenue tpydbotiposona
- T s —
HiameTp [Iponoasnoe conpotusnenne Tpybonposona (R, 107, Om/m)
TPYOL! NpH pa3uuioHi Toninie creiiku Tpyost (0, MM)

Du)ym | 4 | 5 |55 T 6 {o65| 7 |75] 8 [85] 9 [95]

0,146 137 ¢ 111 | 101 [ 92,6 | 80,] 82.0175,1 70,7

0,152 | 132 | 106 | 98,8 { 89,1 | 82,5 76,9 | 72,0 | 67,7

1 i -]

0,159 126 | 101 | 92,4 | 85,0 [ 78,7 I 73,3 | 68,7 | 64,06

0168 | 119 1957 {873(803]743|69,2|64,8]|61,0 | | )

|

0,180 111 1892 181,3 (74,7 | 69,2 | 64,4 | 60,3 { 50,7 |

{ 1 1
0,194 | 103 | 82,6 |75.3 1692 | 640596558524

0219 1907 |73,21665|61,1|565]|52,6]492 462

|

0.245 | 80,9 650|592 5445031468438 41,1
0273 [72,515821530/487{450!41.91392]368

H {

0,299 66,1 | 33,1 48,3 (44,4 41,01 38,2 35,7 35,5

L t

0,325 | 60,8 | 48,8 | 44,4 | 40,8 [ 37,7 |35,1 (32,8 | 30,8
i

0377 |52.3 1419 33,2135,1 32,4 [ 30,1 | 28,2 | 26,4 | 24,9
| < | | | |

0,426 | 46,2 1371 (337310286266 (249233220208
| | i

0,530 29,7 | 27,1 | 24,8 | 22,9 l 2131991871176 | 16,6

0,720 16,8 [ 15,6 [ 14,6 | 13.7 [ 12,9 | 12,2 | 11,6
0,820 | 128 [ 120 | 11,3 | 10,7 | 10,1
1,020 | _ | l | |88 TS,IB

H
B pacuer npuHHMaeTcsa Benuunna, yka3annas s tabnnue u ymnoxennas na 107

Hanpusep, ans tpy6 ndamerpom 0,82 M u Tonuunoi crenks § mMa nponosnpioe
conpotnsnenne pastio: R, = 12,0 x10° = 12:10° Om/n.

]

4.3.1.4 Ecnn temneparypa mannoro yuacrka 1pyGonposona otniuaercd 07

T

20°C, 1O patiee BbIMCIICHIOE 31HAUEHIIE NPOOABLIOTIO CONPOTHBACHHS KOPPEKTHPYI
Ha MaKCHMANbHYIO IKCIIYaTAUHOHHYIO TemMneparypy crelnk TpyObl 1o ropmyJie:

8
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(Om/m] (4.3)

Rm = Rm.?ﬂ“ [1 + ﬁf-?ﬂﬂ({#- 20)]

rae 12, 20°- IponOnepHOe conporusnenue Tpydonposona npu 20°C, Om/M;

B: 20°- TeMNEPATYPHBIH KO3(PPHUUHEHT JIEKTPHUECKOI0 CONPOTHBIIEHHS CTAIH NPH
20°C (fc.20-= 08,0093 1/°C ),

[ - MaKCHMaNbHa IKCNIAYATAUKOHKAA TeMepaTypa cTeHkH TpyDLrl, °C.

4.3.2 TlepexoaHoe CONPOTHBIIEHUE.

4.32 1 Tlepexonnoe conporupnenie iR, npeacrasnsaet coboli Cymmy COMPOTHB-
neHua H3ONAUUK [, CONPOTHBNEHHUA OKPY)atoLero Tpydy rpynTa R,

R,=R,+ R, [Om-mz] (4.4)
Tabanua 4.3
[Ipogonenoe conpoTHBEHUE TPYOONpPOBOaa
!,HHHME‘,“I‘[) [TpononsHoe cornpotueienue Tpybonposoaa (R,-10°, Om/m)
| TpybrnI [IPH Pa3niyHON TOMMUKHE €TeHKH TPYOB! (On , MM)
Dw)yM | 10 10,5 11 J11,5) 12 |125) 14 | 15 | 16 | 17 | 20
072 | 11.0 | 10,5 | 10.0 )
082 1963|918 877 830 |
102 1772 (7367031673 645620554518/ 4.86
1 22 1587 | 5.61 | 538 ] 517462432405 382|325
1,42 3,96 | 3,70 | 3,47 | 3,27 | 2,79
_‘1,62 | | 347 (324|300 2,86 2,44
B pacuer npuHHMaeTCsa BENMUMHA, YKazaHHas B TabNiHLe H yMHOKeHHas Ha 107
Hanpumep, ans tpy6 anamerpom 1,02 My TonuwuHoi crelky 12 MM NPOAOSILHOE CO-
NPOTHBJIEHHE PAaBHO [, = 6}45}{10'6 = 6.45-10° On/M.

4.3.2.2. ConpoTtusnerHne okpyxamoiuero Tpydy rpyHra (ConpoTHBaeHie pacte-
KaHHIO TpyOONpPOBOAA) ONPEAESiftOT M0 CIEAYIOWEMY NPUOMHKEHHOMY BbIPAKEHHIO

Ry

_ P Dn

2

I

04-R,

Dfn' Hm 'Rm

((eY0Y

(45)
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rue D, - anamertp Tpybonpopoaa, M;
{1, - rnybuua zanerauuns Tpybonposona, M,

R, - npononeHoe conporusnerHue Tpybonposoga, Om/m;

Q= - CpeaHee yaeNbHoe 3JIEKTpHYEecKoe conpoTHBiieHde rpyHta [OM-M], Beruyc.
naemoe no (popmyJie:

P, = ’ \2 [OM.M] (4.6)

>
G \/;,/

roe L; - JMHa i-ro yvacTka C© yHOeJbHBIM JJIEKTPHYECKMM CONpoTHBIeHHEM (p,;,
OM.M), M; |

f1 - KOJIHYECTBO YYACTKOB C YACIbHBLIM J3ACKTPHYCCKHM COITPOTHUBIICHHEM 0.,

4.3.2.3. Botpaxetine (4.5) apnaerca TpancuenneHTHeiM, PellieHre 3a1auH onpe-
JIeJieHHA COTIPOTHBIICHMA pacTekaHHO TpybonpoBoaa NpoH3BOAKMTCA € NOMOLUBIO nep-
COHAIBHOIO KOMIbIOTEDA.

Tabnuua 4.4

Y penbHoe 3eKTPUUYECKOE COIIPOTUBIIEHUE
PA3JHYHBIX MAPOK TPYOHOIT cTaIH

Mapxka TpybHoi#t ctanu | YnenoHoe 3;1e}<'rpuqec:ic;; COI;pOTHBHEHHE Tp;ﬁ-
HOit cTanu npu Temneparype 20 °C, OM-MM*/M
177°C, 172C®D, 08T2CD 0.245+0 002 ]
| 1802, CT3 0,218 |
|8 2CAWD, 18XIT2CAD 0,263+0,003
|STCTIO 0,281

2.3.2.4. ]Ins BHOBb CTPOAUIMXCA H PEKOHCTPYHPYEMBIX TPyOOnpoBOI0B, CONPO-
THBJIEHHE H3OMALHH KOTOPBIX COOTBETCTBYET 3HauenusMm tabnuust 4.1, nipu yiaelbHOM
IEKTPHUECKOM cornpotusienui rpyHra metee 50 OM.M, cCOnpoTHBIEHNE PACTEKAHHIO
TpyOo1ipoBOAa MOXKET OBITH NPHHATO PABHBIM HYIJIIO.

2.3.2.5. [Iporuo3upoBaHHe H3IMEHEHHA N1EPEXOLHOr0 CONPOTHRIEHM TPYOONpo-
BoJda Ha Cpok no 20 neT OCyLIecTBARIOT N0 Gopmyle:

R:: (f) ~ Rp + Ruso- e 7" [OM'MZ], (47)

roe X ,(f) — 35ayeHHe NepexoaHOro CONPOTHBIIEHHS B MOMEHT BPEMEHH JKCTuTyaTalHi
{, On-m?:

10
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R0 — HAUILIIOE 3iauenne CONPoTHBAEHHA H3onaunu Tpybonponona, O a’,
y - KOD(PhHIMENT, XapakTepH3yloKii CKOPOCTL HIMEHEHHST COMPOTHRIEHHS
M30MAUHU BO BpeMenH, 1/ron,

4.3.2.6. [Ina onpeneneHUs nepexonHOT0 CONPOTHBJIIEHHWS HA €AHHULY JUITHHLI
~00pY/KEHHS CNEMYET NOJIb30BATLCA dhopMmynod

R (t)= R.,(1) (Om-M]. (4.8)

EDIH

4.3.3. TloCTORHHYIO pacnpocTpaneHds TOKa BAOAb TPYOONMPOBOAA ONPENESAIOT
no q)opmyne:

Rm [1/1\*{] (49)
R

1

(I =<

[TocTosinHaa pacnpocTpaiielus TOKa BAONbL TPyOONpoBoaa ABNAETCA OCHOBHBIM
MapaMETPOM, XapPaKTEPHIYIOUHM JUIHHY 33LUMTHOH 30HLI. C yMEHBIICHHEM BEJIHYHHEI
o [UTHHA 3alUHTHON 30HLI YBEJIHYHBAETCH,

4.3.3.1. Ilocrosuinyo pacnpoCTpaHeHHusa Toka BAOe TpyOSonposoaa Kak (PyHK-

10 BpeMenu afl) cnesyer onpenessaTe H3 BhIpaXKeHH:

a'(l’) _ 1 [1/M] (410)
VR, (1)
WY TipuOsIHIKeHHO no dopMmyne:
o:(t)= a, e’’’ [1/M] (4 11)

FAE Oy — 3HaYyeHHE NOCTOAHHOH PACNPOCTPAHEHHA B HAUYANbLHBIL NEPHOLN 3KCINYATa-
MK TpyOonposoaa, 1/M:

Hi

0’:\? [1/m] (4.12)

1

cl 43 4. XapakTepucTHUECKOe COMPOTHBNEHHEe TpyDONpoBOAa ONPENEISIOT Mo
OpMyne:

* st Tpybonporoaa, JTHHA KOTOPOro NPEBLIIIALT JUTMHY 3alIHTHOH 30HBI €NH-
H 7 y
HYHOH yCTaHOBKH IEKTPOXUMHUUECKOH 3aUIUTHI:

Z=JRu'Ru [Onm] (4.13)

11
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e JUIA TpyDonpoBoda, AjiMia KOroporo metibile JUTHHbI 3aLUMTHOR 30HbI ejy,.
HUYIIOH YCTAHOBKH JIEKTPOXHUMHUCCKON Al Tbl:

Z = R -cth(a- L), (O] (4.14)

rae L - pnitva tpybonposoaa, M.

[lpi onpeneneHHMH XapakTEePUCTHUYECKOro CONMPOTHBACHHA TpyDONpoBona ko-
HeyHoH kel (4.14) cneayer pyKOBOACTBOBATACA CIEAYIOUHM TPABHIIOM: 32 Niiniy
TpyOOnposoaa HEOOXOAMMO NPHHUMATL PACCTOAHHE MEKIY hipeanonaraenon Toykoj
ApeHaxa H Konuom Tpybdonposoaa.

4 3.4.1. Ecnu Touka apeHaxa paszaenset tpydonposon Ha nieuH C pasiuidibimy
INEKIPHYECKHMH NApaMETPaMH, TO XapaKTEPHCTHIECKOE CONPOTHBIIEHHE NPaBoro (Z,)
H nnesoro (Z,) naeya tpybonposona OyayT COOTBETCTBEHHO paBlHbl.

Zn - ’\/!eﬂ*l.l';l__',z iy [Oﬁ’[] (4']5)

Z, =R R, [Om] (4.16)

rae R, ¥ R,, — N1poJoibHOE CONPOTHBIIEHHE, COOTBETCTBEHHO, IMPABOr0 M JIEBOI'O 1iey

Tpybonposona, OM/M;
R, n R, — nepexoaHoe CCNpoTHBIIEHHE, COOTBETCTBEHHO, NTPABOF0 M NIEBOrO njey

Tpybonposoga, OM*M.

4.3.4.2. Bxognoe conporusieHne Tpybonposona Zgn B cayudae no . 4.3.4.1

ONpeleNAlOT BhIPAXKEHHEM:
Z 7z

lam = [Om] (4.17)

4.3.4.3. Ecnu XapakTepHCTHUECKOE COMPOTHUBJICHHE fipaBoTO M JIEBOro mnned
TpyOONnposona OAWHAKOBO, TO BXOOQHOE corpoTHprienue byaet pasho:

\[Rm . R” FOM] (4]3)
Lom= 3

4.3.4.4, BenuumHa BXOAHOIO COMPOTHBJIEHHSN B 3HAUMTE/LIONW CTENeHH ONpe:
HeJISeT CHUIY TOKA KaTOAHON ycTanoBkH. C yBEeNHUYEHHEM BEHUYHHBI 3THX CONPOTHBIC
HHIT CHJIa TOKA KaTOJAHOH YCTAHOBKM YMEHBLIAETCH.

4.3.4.5. BxonHoe conpotupnenyue TpyOonpoBona Kak pyHKUMIO BpeMEHH KL
NAYATAUHH Lgp(l) CAENYET ONIPEALCIATE H3 BBIPAKEHHA:

Zﬂ”"({) = é\/Rm - Rn([) [OM] (419)
12
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UM npuBIIDKERIO No hopMyJie:
— / .
Zﬂ'ﬂl‘ (t) — Zﬂnm 4 yt/2 [Of’d] (4.20)

(e Zomn — BXOLHOE COTMPOTHARNENHE TpyOONPOBOAa B HauanbHbLIF NepHon IKCyara-
K, OMm;

]
Z am = ?/ R.R,. [OM]) (4.21)

4.3.5. KosdpduuueHT, XapaxKTepu3yloniHii CKOPOCTh U3MEHCHHA CONPUTHBACHHA

W30JIALHN BO BPEMEHH, JUTH PEKOHCTRPYHPYEMBIX H BHOBbL CTPOALIMXCA TPYOONPOBOAOB
onpeaessia1 w3 Tabnuwt 4.5,

Tabnuua 4.5

Koah(pnuneHT, XapakTepHu3yomHit CKOPOCTs H3MEHEHUA
CONPOTHBIICHUS HIONKLIHH BO BPEMEHH

THIT B30I3UMOHKBOr0 NOKPLITHS KoadpuunenT, ¥, 1/ron

wie i

Tpex-, ABYXCNOWHOE TIOTMMEPHOE MOKPBITHE HA OC- 0,05 - 0,06
HOBE TEPMODEAKTHBHBIX CMOJ ¥ nonuonedsina, noKphl-
THE 1A OCHOBE TCPMOYCAKHBAIOLIKMXCH MATEPHANOB

Bce ocTanbHble NOKPLITHA KPOME MACTHYHLIX H 110- 0,07 - 0,09
TMMEPHO~OHTYMHBIX

MacTuynbie ¥ nonuMepPHO-BUTYMHBIE TTOKDBLITHS 0,1 -0,125

4.3.6. Kox(pdhminmenr, xapakrepusyiomsi cKOPOCTL H3MEHEHHS CONPOTHBAEHHS
H30NAUKMK BO BpeMeHy, AnA ACHCTBYIOUIMX TPYOONPOBOAOB ONpeaesitOT No napaMeT-
PAM KatogHoi 3awMTLl. I1pH 3TOM cTposT rpaduk 1 I{t) = f{I) B nonynorapupmiuye-
“KOM maciiTabe (pucytok 4.1).

[locsie nanecennsn nanubix HIMEPEHU CHIIBI TOKA YCTAHOBKH KaTOMHOMN 3alLHThI
'8 BeCL mepuof akcrutyataund OX3 Ha rpadvK NPOBOAMTCA YCPEMHAIOULAs ITH JaH-
"WIe npsimasn nunus, Pacuet koadduimenTta y npoBogHTes o hopmMyne:

y = 2'[/]:‘?1;_?'—1’??ff) (422)
{271

13
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Ecnu 1paduk {n ift) = f(t) cTponTca NS CyMMapHoro 3HayeHHs CHAbl TOKa He-

CKOJILKIX YCTaHOBOK KaTOAHOH 3alMThi, TO nosyuennbid kod(ppuuvent y pacnpo-
CTPAHAETCA HA BECh YYACTOK, 3allHLL3EMblH ITUMH KATOAHBIMM YCTAHOBKAMM.,

Ini

{, rOonml

Pucyriox 4.1,
['pahrik 3aBHCHUMOCTH 3AUMTHOMH CHbLL TOKA OT BPEMELH
(k onpeneneHUIO KOYPPHIHEHTA CTAPEHUA H3OISUHH TPYOONPOBOIOB)

14
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5 PacyeT napamMerpoB yCTAHOBOK KaTOAHOW 3alLUThI
TpyOonposoaoB

5.1 HexonnubiMKu jlatiHBIMHK UIA PaCUETa H NPOEKTHPOBANHA YCTAHOBOK KaTOHOM
satHThE, KPOME JAHHBIX, YKA3aHHbIX B pa3nene 4, ABNAIOTCA:

¢ YNENLHOE JJIEKTPHUECKOE COTIPOTHBIEHHE I'PYHTA B MOJIE TOKOB KAaTOAHO 3a-
s({HTLI,

® YNENHHOE INEKTPHUECKOE CONMPOTHBIICHHE IPYHTA B MECTE yCTAaHOBKH Ao 1HO-
ro 3a3eMIICHNA,

® HAJTHUHE H MECTO PACMOAOKEHHS OTHOCHTEJILHO TPAcChl HCTOTHHKOB 3HEPro-
cnabceliia ¢ uenpio BL0Opa MECTOPACTIONOXEHHA YCTAHOBOK KATOAHOH 3a1LHTHI.

5.2 OcnosibiMH napaMeTpamMy KaToaHOH 3aIUUTHL SBNSIOTCA CHIIA TOKA YCTAHOB-
ki kaToano# 3auTel (YK3) 1 inna 3amnTHOH 30HbL, CO3RaBaeMas dTof yC1aHOBKOI.

5.3 Ha ocHoBanuu paccunTaHubIX JIEKTPHYECKHX llapaMeTpoB Tpybonposona
OIPEAENAOT THII H MOIIHOCTE KaToAHbIX npeodpasoBaresneil, THI U KOJHUECTBO aHON-
BLIX 3a3E€MEeHH, HX yhaneHue orT 3aupulaeMeIXx o0LeKTOB, a TAKXKe BbhIDHPAIOT MeCTo-

pacniosioxkenne YK3.

5.4 [Ipu pacyere napaMerpoB YK3 HeobXoaAUMO YUYUTHIBATL H3MEHEHHE riepe-
XOAHOIr0 conporusiaenvs Tpyda-3eMns Bo BpemMend. [ipi 3TOM pacueT BLINMONHAIOT Ha
Hauanbublil 1 koReunotil (10 unu 15 net) cpox cnyxbur YK3.

5.5 Pacuer napamerpoB YK3 croaHTCA K onpeneneHU0 KONHYECTBA U MOLIHO-
CTH KaTOAHBIX CTaHUHI HA TPyOOnpoBoae.

MournocTs katoansiX cranunil 3aBHCHT, B OCHOBHOM, OT BEJIHUHHLI CHJILI 3a-
LIUTHOrO TOKA M CONPOTHBACHHUA AHOJHOIO 3a3€MNICHHA, KOJHYECTBO OMNpeaenaercs
JNHHOH 3aIUMTHON 30HBI 3THX CTaHLUHA.

5.0 Jlnuuy 3aniuTHOH 30HB KAaTOAHOH YCTAHOBKM Ha KOHe4Hbl TepHon 3kc-
MNyaTaluy HaXO0aAT NO opMyne:
2 2m-L,- Y

L,=—In
Qa

v [ M] (5.1)

U 2p," Y
k; M 2 _ Z. i 1 ] 3
UHITTJ ( E y p ) LJ . kd

tne Upysy — MuHIMANBHOE CMELIEHHE (no abCoMOTHOIN BETHUHMHE) Pa3HOCTH NOTEHIIHA-
nos Tpyba-zemns, B ;

Unnio — CMeLLen e pa3siocT i NOTEHIHANOB B TOUKE apeHaxa, B;

Ko — KO3(M(pH1HenT, YUHTHIBAIOWKIT B3aHMOBIHAHHE COCEAHNX KaTOAHBIX YCTAHOBOK
(s opnnounoit YK3 ke = [, uia VK3, paboraroueil paaoM ¢ cocenHuMH
Ke = 015):

15
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Y — paccrosHue Mexay TpySonpoBoiOM H AHOAHBIM 3a3E€MIIEHHEM, M,

s — YHENBHOE JJIEKTPHYECKOE CONPOTHBIICHHE 3EMJIH B 110J1€ TOKOB KaTOAHOM 3ati-
Thi, OM-M.

Ypasuenue (5.1) pewarot MeronoM nocnenosarensHoro npubnvxenus. Hauayy.
20,)

L,-k,

HOe 3HauenHe onpenensaior 6e3 yyera uieHa

Jlnsina 3aiiuTHOM 30HBI (C TOYHOCTRIO N0 TpeTheit 3Hauawed uudpsl) Moxer
Obt1b paccyHTala ¢ NOMOLUBIO ABYX HTEPAUHKH.

5.7 na onpenenenus senHuuusl ¥ UenecoobpazHo 1101630BATECA KPHBOH, Npu-
BeneHHOH Ha pucynke 5.1, [To ocu abcumce OTNOXKEHO 1TPOH3BEACHHE BXOAHOr0 COnpo-

THBIEHUS TPyOonposoja Z, Ha paccToaHue Mexay TpyObonpoBoaoM H aHOAHBIM 333eM-
neiieM (), yenosno obo3nadenuoe ueped P (P=Z,y ).

3nas o, , HAXOAAT 110 HOMOTPaAMMC BENHYHMHY . JaTem paccTosANne MEXay Tpy-
OonpoBOAOM H aHOAHBIM 3a3EMJICHHEM ONPERENAIOT 110 (PopMyIIe:

M. (5.2)

[Ipu aTOM paccrosanne Mexay TpyOonpoBosiOoM H aHOAHBIM 3a3E€MJIEHHEM OTlipe-
AENAI0T Ha KOoHeuHbiit nepuoA paboTe nannoi KaToaHoil ycranosks, TO ectb Ha 10 roa
ee 3kcrutyaraumu. [losromy B popmyny (5.2) noacraBnsioT 3HaUueHHe Z, ONPEACIEHHOE
ita 10 ron (unu Qonsiupi o TpeSoBaANKIO 3aKa3UKKa) FKCTIIYATAUMH,

5.8 Cuny Toka KaroJHOH YCTAHOBKH ONPEAENAIOT Ha HAYaJbHbIH H KOHEUHBIH
NEePHOMO IKCIIIyaTAUHH H3 BhipA’KEHHA:

f=——— A (5.3)
Zo+

27y

5.8 3HaueHHA MUHMUMAIBHOIO H MAaKCHMaJILHOrO No1eHUuana spibupator no tad-
auam 5.1 u 5.2,

5.8 1 Jlns xoyXxoB Ha nepexojax B rpyHtax cpeaneil ¥ nu3koi xoppo3uoHHoH
arpeccusrioctd (I'OCT 9.602) nonyckaercss MUHHMMAJIbHBIH [OJIAPH3AUHOHHBIH 3aIIHT-
bt noTenuHan fosee nonoxuTenbhniil, ueM munyc 0,85 B (¢ omuueckoii coctapnsio-

uteif - muuyc 0,90 B) npu ycnosun obecrniedyenss HOpMATHBHOIO CPOKa HX cyXOwpl, UTO
AOJDKHO ObITH NOATBEPXACHO TEXHHKO-IKOHOMHUUYECKHM 000CcCHOoBaHHEM.

16
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[Tapamerp P=yZ,

PucyHok 5.

Homorpamma pns onpeneneHus napamerpa P.

5.8.2 JAnsa 1tpybonpoBOoAOB, HMEIOIHHX COMPOTHBIAEHNE H3OJIALHH MeHee 200

OM'M? H HaXOUAIUUXCA B I'PYHTaX cpenHell W HH3KOH KOPPO3HOHHOM arpecCHBHOCTH
JIOTIYCKAETCH MNPHMENATL B KA4YECTBE KPHTEPHEB 3alLHTLI KATOAHOE CMEUICHHE TNoNs-
pHzanuonHoro notennvana {(nmonsapuizanuio) na 100 mB wnu cMeuienne pa3nocTy no-
Teniganos Tpyda-zemis (nmorenunana ¢ omuueckod cocrasnsatouleii) Ha 300 MB npu
TEXHHKO-3KOHOMHYECKOM ODOCHOBAHMH H TONIOXKHTENBLHOM 3aKJIHOUEHHH 3KCIIEPTH3bI

["ocroprexnansopa Poceuu,

5.8.3 Illpu ocyuiecTsnenun 3MEeKTPOXUMHYECKOH 3aLMThl yuacTka TPYyOOoNpoBo-
Ra, nospexacuuoro kopposueit (6bonee 10 % TonuMALI CTEHKH ), MHHUMAJIBHBIE 3a11IHT-
Hble noTeHuuanst nomkHel OblTh Ha 50 MB oTpuuarensHee BETHHMMH, YKA3aHHLIX B
Tabnuue 5.1.

5.9 HanpsoxeHue Ha Buixojie katoyHo# craHumu (V) B) Beiuncnsior no gopmyne:

V=i-[Z,+R_+R,] (5.4)

Fne K, — CONpOTHBAEHNE NPEHANKHBIX IPOBOAOB, COEAHHAIOIHX KAaTOAHYIO CTAHILIIO C
TpyOOINpPOBOOM U aHOAHBIM 3a3emnenneM, OM;

It3 — nepexonnoe conpoTHRNEHHE aHOoAHOro 3a3emnenis, OM.

Benuuuna cunel Toka (i ) 8 paunoii gopmyne nomictia ObiTh BbIUHCIIEHA HA KOHEY-
HOLI nepHOoA IKCIITyaTallkH KaTOAHONR YCTAHOBKH,

17
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Tabnuua 5.1

MuHUMaIbHbIe 38IHTHBIE NOTEH LKA b

L T T ey P — il —

b —

MunumansHeld 3aLUKUTHBI No-
TeniHaa (B) oTHOCHTENRHO Ha-
CBILIEHHOIO0 MEAHO-CYNb(pAaTHOrO
SNIEKTPOAA CPaBHEHHA

YcnoBus npokiiagky M
IKcIyatauuu Tpybonpososa |

Honapuzauu- C oMHuueckoit

OHHBIH COCTaBfAIOleili |

il il

[ pyHTHl C yASHBbHBIM 3JIEKTPHYECKHM COMPOTHB-
nenneMm He menee 10 OMM  uau coaepx)anyiem
BOLO-PAcTBOPHMEIX cosieit He Oonee | r Ha | kr
[pyHTa HAHM NpH TeMreparype TPancnoprHpye-| |
mMoro npoaykia He Oonee 293 K (20 °C)

Munyc 0,85 | Muuyc 0,90

Makienle

7

{TOKOB, HIH TIPH BOIMOXHOH MukpoOHonoruue-

noprupyemoro npoaykra donee 293 K (20 °C)

| pyHTBI C YACNBHBIM ITEKTPHUYECKUM COTIPOTHB-
nerHeMm MeHee 10 OM.M, HITH coiepatineM BOIO-
pacTBOpHUMBIX coseit Gonnee | r na 1 kr rpydTa,
MK onacHoM BaMsuuu Onyxaparoumx  TokoB| Munyc 0,95 Munyc 1,05
npoMsiwienHoi yactors! (50 ['1) M nOCTOSHHBIX

CKOH KOPpPO3HH, HJIH [IPH TeMnepatype TpaHc-

[Ipunmeuating

[ J{nst mpyGonpogodos ¢ mesnepamypoli mpancnopmupyesioco npooykinga ne
Oonee 273 K (5 U} smunumanviivtii noaspuzayuonnslil 3auguminstii pomenyuan pagen

smunye 0,80 B omuocumenvro nacweiiygeinniozo Medno-cyav@amnoco 3aexmpoda cpde-
HeHus.

2 Mumcvanvrivtii 3aupomnstit nomenyuan ¢ oMuYecKot  cocmagnsiioufeni npu
mesnepaniype mpancnopmupyesoco npodykma om 323 K (50 C) 0o 343 K (70 C)

- sunye 1,10 B, om 343 K (70 C) o 373 K (100 C) - sunye 1,15 B.

|

18
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Tabnnua 5.2

MaxcHManbHBIE 3aUIUTHEIE NOTEHUHATIBI

MakcuManbHbI 3aLLHTHEI
notreHunan (1) otnocHrensno
HACBHIHIEHHOro MeAHO-CynbharT-
HOTO 3MIEKTPOJ/Ia CpaBHEHHA

YcnoBHA NPOKAaAKH H
3Kcrnyataunu Tpybonposoaa

[Tonspuzann- | C oMHUeCKOIl
OHHbIH cocraBngrouleti |

l S - - —

[Ipu npoxnanke tpybonpososa ¢ Temneparypos
TpaHcnoptTupyemMoro npoaykra peitie 333 K (60
°C) B rpyHTax ¢ yAeNbHBIM 3AEKTPHHECKOM CO- ‘
nporueiaeHHeM wMeHee 10 OM-M WIH NpH NOX- Minye 1,10 | Munye 1,50
BOAHOH Npoknajake tTpydonposojaa ¢ TeMmepary-
poit TpaHCnoOpTHpyeMoro npoaykra sbitte 333 K

|

|

(60 °C)
[Ipu apyrux ycnosuax npokyiaaku tpybonposo-
HOB. 1
~ ¢ BUTYMHO#H H30AALHEH Munyc 1,15 Minyc 2,50
- C MOJIMMEPHOH H30NALHEIT Munyc 1,15 Munyc 3,50
[pumeyanus:

[ st mpyGonposndog u3z ynpouncnnslX cmaicii ¢ npeoerost  npovnocmu
0,6 MIa (6 xac/ca’) u bonce ne donyckaromca noaapusayuonisie nomenyuanst 60-
aee ompuyamenvrivie veam munyc 1,10 B.

2 B epynumax ¢ @blCOKUM YOENnblbiAM 3ACKNPUYCCKUM CONpomMuBnener (bo-
aee [00 Om-at) donycraiomesn bonee ompuyamensiivie NOMEHINANIbL! C OMUYECKOT CO-
CMAGAION|eTl, YCIMANOBRLHNBIE IKCHEPUMENNIANLHO WIN PACYENIiblAL NYN1eM 8 CO-
omgsememauu ¢ H/[.

5.10 Conpotrsniielive npoBOAOB HAXONAT H3 BLIPAXKEHHS:

Y+,
R, = pu—g=. On, (5.5)

rAe y. — AnHHa CNnyckoB NPOBOAA € ONOP K KATOAHOH CTAHIIMK, aHOZHOMY 3a3€MJICHHIO

H TpybonpoBoay, M;
S — ceuenmre NpoBOKA APEHANKHON NIHHAY, MM,

Pr— YAESILHOE TEKTPHUECKOE CONPOTHBIIEHHE NPpoBoaa, OM-MM*/M.
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5.11 Benuuunna {3 3aBHCHT OT KOHCTPYKUMH 3a3eMJIEHHSA, HHCNA IEKTPOLOB g
HEM, YIEeNbHOTO CONPOTHBIICHHA rpyHTa ¥ Apyrux (dakropos. Pacuer {3 BRINONHAIOT ho
METOAHKAM, NPHBEACHHBIM B pa3zene 6 nacrtoswnx Hopm.

5.12 MowiHOCTh Ha BLIXOAE KATOAHOH CTAHUHH ONPENENnIOT no (PpopMyne:

W=iV=i[Z, +R_+R [, Bm (5.6)

5.13. BbuiOop cpeucrs KaToUHOH 33WMHThl NMPOH3BOAHTCA B COOTBETCIBHH C pe-
3y/IibTaTaM: pacueTa CHJIbl TOKA, HANpPsHXKEeHHA HA BbIXOAE H MOWNOCTH. [IpH 3TOM pe-

KOMCHAyeTCs yBeJHUUTE cuily Toka Ha 30 % npu npoknajake tpybonpoBosa B rpyHrax
BLICOKOH Koppo3noHHoOH arpeccHsioctH ¥ Ha 50 % npu ueobxoauMocCcTH pesepnuposa-

A KATORHBIX YCTAHOBOK,

B cooTBeTCTBMHM ¢ pacCHMTAHHBIMH CHJIOH TOKA, Hanps>KeHHeM M MOLWHOCTHIO
BLIOHPAIOT THIT KATOAHOH CTaHUMH.

5 14. OcobeHHOCTH pacyeTa NapaMeTpoB YCTAaHOBOK KaTOAHOW 3aulnThl NPpU KOHTpone
NONAPU3aLMOHHOro noteHywana.

5.14.1. JInuda 3aluMTHOH 30HBI KATOAHOH ycTaHoBkH, pabotarowieH paaoM C co-
CEeJHHMH, ONPERESISIIOT U3 BLIPAXKCHHUSA:

L,= ib? 2Ua'k!

an Ut AU

-k, (U, -UL)] (5.7)

riae a, - KO3QpuUKMeHT pacnpocTpaHeH s Toka BRoAbL Tpybonposoaa, pasHblit

:: — m E Erli-iI---ia-----i--lrirr---- - r E
G f i (5.8)
iF : !--.-...........-...,._.......-----.n.--.up'--ﬂ-t-!

R, - oMuueckoe conpotuietne aederta B n3onsumu, Om-m?:

K0 = NONIAPH3AUKOHHOE CONPOTHUBJIENHE JieheKTa B H3OJIAUNH, Om-Mm?;
Uy - MakCHMANIBHDBIIT NOMTAPH3IAUKOHHBIH OTEHLIMAN B TOUKE ApeHaxa, B;

Uy - MEHHManNbHBII MONApH3aAUHOHHBI NoTeHUHaN, B;

AU, ky k; - koaddpHuHeHTbI, paslible

aR..Us
AU = 2 (5.9)
Z (Rmﬂeg)
a ., Rno
ki=1
L Rt R, (5.10)
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(a Rao
) .11

- 2
rae jo - NpeleibHas IJIOTHOCTS TOKA M0 KHenopoay, A/M*,

k=

y . 2
a - kKoa(ppruvenT HeJIMIeHHOCTH KAaTOAHOH nonspu3atiun, M~ /A,

5.14.2. Cuna Toka xatoAHOH YCTAHOBKH ONPCEIIHIOT H3 BLIPAKEHHA:

i=2Us. 15200, (5.12)
L n
rae Zg - XapakrepucTHieckoe conpotusiietine Tpybonposoaa, OM, onpeaenseMoe no
(popmyne:
an'\/Rm(Ra"*“ij (513)

5.14.3. Ana onpeneneHyvs NONAPH3ALUMOHHBIX XapaKTEPUCTHK Ha Tpacce 1pydHo-
POBOJA BLITIOJIHAOT H3MEPEHHS PA3HOCTH NMOTCHLHAJIOB BCIIOMOraTelIbHbIH 3NEK PO~
3EMJIA, TOJIAPU3ALHOHHOrO TOTEHUHANA H CHJIBI NOJSAPH3YIOLIErQ BCIIOMOIaTeNbHLIA
ANEKTPON TOKA.

Heobxoanmoe obopynosanne aiis U3MepeHH .

o MynbTHMETP THNA 43313.1 unu npyroi npubop ¢ ananorvyuHbsIMH XxapakrepH-
CTHKaMH;

¢ JJICKTPOA CPABHEHHA C JATYHKOM noTeruuana tuna JHEC,
® HCTOYHHK NMOCTOAHHOrO TOKA - akkymynarop (12 - 24 B, 40 - 50 A v);
e MuwHamMnepmerp ¢ npeaenamu namMepenus 0,1 - 10 mA;

¢ BPEMEHHOE AHOAHOE 3a3emJiieiine (BUHTOBBIC 3a3EMAMTEAN HIAH 3a3CMAHTENH
APYroro THna);

® DPEryaHpyemMblil PEIUCTOP,
DAEKTPHYECKAs CXEMA H3MEPEHHH NpuBEieNa Ha PUCYHKE 5.2,

AHOMNOC 3a3eMNeHHe pacnonaraerca Ha ynanesud 10 - 15 M oT norpy»xeHnoro B
FPYHT 3nexTposia CpaBHEHHA € AAaTUHKOM MOTEHIHANA.

Hamepenns npoBoAsTCcs Ha TpeX PpeXHMax YCTAHOBHBILUEIOCA IOTEHIIHANA;
0,85-0,9B,0,95-1,0Bu1,05-1,1 B no Mmeano-cynbhaTHOMY 3NEKTPOAY CPaBHEHHA.
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- — e o map g RN TR

Pucyuok 5.2

JIIEKTPHUYECKAA CXeMa H3MEPEHHH NONAPU3aUHOHHBIX XaPAKTEPHCTHK:

- mynsTiMeTp 1Hna 43313.1; 2 - perynupyemniit pe3ucrtop; 3 - MHANIHaMnep-
MeTp, 4 - HCTOYHHK TTIOCTOSHHOIO TOKA, 5 - 3neKTpoj CpaBHcHMA, 0 - NaTYHK NO-
TeHUHana, 7 - BpeMeHHOE aHOAHOE 3a3EMJIEHHE.

Touku mansa u3mepennii BpIOHPAIOT B XapaKTepHBIX IJIA AAHHOrQ yuacrka tpy0o-
nposoaa rpyntax. Koju4uecTBo Touek - e MeHee 5 Ha 00y KaTOJIHYIO YCTAHOBKY.

Hna onpeneneHHs noJispU3aLUMUOHHBIX XapaKTEPHUCTHK HEOOXOAWMO 110 JaHHBIM
H3MEPEHHHR BLIUHCIIMTD CHERYIOUIHE BEIHUHHBL

HOJAPDH3AITHOHHOC CONPOTHBJICHHE JIA KAXA0T0 HIMCDCHHNA.

U e
R = '” (514)
J i
rue U, - nonapu3auHoHHbIi NOTEHUHAN I-TOro U3Mepenus, B;

Ji - NNOTHOCTH TOKA NOJAPH3AUHH BCIIOMOraTesIbHOTO 3J1eKTpoaa (JaTynKa MnoTeH-
LHas1a) NPH i-ToM H3MepeHnH, A/M’.

[1710THOCTL TOKA NMONApH3aLKKM BCNOMOraTesibHOrO 3JieKTpoaa (farduka MoveH-
LIHa1a) BRIYHCAAIOT o HOpMyJIe:

j= e (5.15)
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rue i - CIIA TOKA HOJASPH3AIIH BCIOMOIATENLHOMO JJISKTPOAA (AT 1iKa 110TEH1HANA)
HPIH 1-TOM H3MEDEHHIL, A;

S,, - IUIOLAAL TTOBEPXHOCTH AATUHKA NOTCHIHANA, M’,
Obpaborka H3MepeHuii NPoU3BOAAT MO POPMYITIAM:

Koa@uument HeTHHEHNOCTH KaTOAHOH 1OJIAPH3AIHHA!

]enf_Rnl _ (516)
Razt Jo— K, ," ],

g—
—

HonsapuzaunoHioe conpoTHRIEHHE!

R = —12L (5.17)
I+a-j,

ITo nonydenibiM 35aueHUsiM a@ W R,, BBIMHCIRIOT CpejiHee apH(IMETHUYECKOE C
HCKJIIOYEHHEM MHHHMAaNbHOro H MaKCHMaJILHOTO 3HAaYEHUH.

[IpenenpHas nNNOTHOCTE TOKA MO KHCJIOPOAY NMPHHHUMaeTCA paBHOH IUIOTHOCTH
TOKA TIPH JOCTHKEHHH MHHHMAaNLHOTO 3aWHTHOrO TIOTEHLHAIA.
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6 PacyeT napamMeTpos aHOQHbLIX 3a3eMNeHUI

6.1 AnHoaHoe 3azeMyieHHe FBRSeTcA OOHHM M3 OCHOBHLIX y3/10B YCTAHOBKH Ka-
TOAHOM 3aLIHTHL, OT HaAeXHON paboTsl KOTOPOro BO MHOMOM 3aBHCHT 3P(EKTHBHOCTS
INEKTPOXHMHUYECKOH 3alUHThI, B LIETOM.

6.2 OcHoBHbIMH TpeOOBAHUAMM K aHOJAHOMY 3a3eMJIEHHIO ABJIAIOTCH!

e Cpok cnyxGbl aHonHOro 3azemsenus nomken Ouito ne mence 10 ner, a wis
cepepHblx ycnosuil - He menee |5 ner. Cpok cnyxGet no TpeboBanito 3aka3uuka Mo-

xeT Obl1h ypesinued Ha 50%.

e« ConpoTHeieHue alHOAHOro 3azeMnaenns A0HKHO olecnieunsars nporexanue
HeoOXONHMOI'0 3aLUMTHOIO TOKA B TeueHHe BCEro IjiaHHMpyeMoro cpoka ciiyxObl 3a-

JEMIICHHHA.

e AHOAHOE 3a3eMiieHue AOMKHO vaosnersopaTts Tpebosanuamn [1Y3D B uacri
TexHIKH 0€30nMacHOCTH (HanpAKeHHEe NPHKOCHOBEHHUA U 1ATOBOE HANPAXKEHUE),

6.3 [lo XOHCTPYKTHBHOMY HCHOJIHEHUIO H rnyOHHe 3aJ10KelnA aHObIe 3a3eM-
NeHHs MOXHO Pa3feNNTh Ha CACAYIOUINE TPYTINGL:

HOANOUBCHHOE 3a3eMJICHIIE, YCTaHaBIKBAEMOE B IpyHTax ¢ riayOHHoH norpyxe-
s 10 10 M M HIDKE NOBEPXHOCTH 3€MIM © TOPH3OHTAILHBIM, BEPTHKAJIBHbLIM H KOM-
OHHHPOBAHHBIM PACIIONIOKECHUEM JJIEKTPOLOB;

rnyOHHHOE 3azemJieHlie, YcTaHaBaHBaeMoe B creuHaibHo npodOypeHnisie cxBa-
KUHBL, HATPUMED, CBAHHbLIE AHOAHLIC 3a3eMIIEHUA H UCMONL3yeMble B KaUeCTBE aHOM-
HOrO 3a3emMiieHns of0cajubie KOJAOHHBI CKBAXHKH, TNyOHHHAbBIE 3a3emielins ¢ BLIXOAOM
paboueil yacTH pa NOBEPXHOCTH 3E€MJIM, & TAKXKE CBaHHbBIE C BHIXOAOM TOplla HA IO-
BCPXHOCTh (IONYCKACTCA HCIIONL30BATH B KauecTse IayOMIIHbIX aHOAHbIX 3a3eMJieHUH
JIMKBHAHDOBAHHBIE CKBAXXHHBI npd cornacoBaunn ¢ COC u ['maporeonorHyeckum

YIpaBCHHEM);

NPOTSHMEHHOE 3a3eMJIeliHe, NPOKIaAbiBAEMOE, KaK MPaBHio, BAOJIb 3aUlHUAEMO-
0 coopyxenua (HOoNycKacTcsis MCIOJb30BaATE B KAUECTBE MPOTAXEINILIX FOPH30OHTANb-
HLIX aHO/IHbIX 3a3CMJICHHNA BBIBEACHHDBIC W3 JKCIUIyaTaudH NoA3EMHbIE CTaJibHbLIC CO-
OPYXKEHHA).

0.4 BpiOop aHonHOro 3azeMieHHs OCYIECTBIAETCA 11a OCHOBE pacuera, HCXOIA
H3 KAITHTATLbHBIX 3ATPAT HA COQPYXEHUE 3a3EMJICHHA H IKCITyaTauHOHHBIX pacxonos,
C YUETOM CJIE1YIOLUHX OCHOBHbBIX (PAKTOPOB:

® CHJIBI 3aLUMTHOrO TOKA,

® [1apaMETPOB FPYHTA B MECTE pa3MellieHUsa 3a3zemJieHHs (ynenbHoe COnpOTHB-
JIEHHE TPYIITA, BADKHOCTH, rybuna npomepianns),
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® CXEMbI PACHOMOKEHHA 3aIHUIAEMBIX ODBEKTOB U NPYTHX NOA3EMHBIX MeETall-
JIHUECKIX COOPYXKEHUH BONH3H pasMeEIleHHA aHOAHOr0 3a3eMJIEHUA.

[1pu BriDOpe THIIA aHOAHOTO 3a3eMJIEHHA HEOOXOAHMO YUHTEIBATH BOZMOXHOCTh
NoALE3AA K NNOLAAKE Pa3MELIEHHA AHOOHOrO 3a3EMICHHA [INA H3MEPEHHI H peMOHTA,
NpH 3TOM HE PEKOMEHAYETCA pa3MelleHHe aHOAHOrO 3a3eMlIeHHs H NPOKajka aHoA-
HOH MHUHHH 3TIEKTPONIEPENadH HA 3EMITAX CENbCKGXO3AHCTBEHHAIX YTONHH.

6.5 Marepuan 3neKTpoaa WIA aHOAHOro 3a3emMfaeHns BoIOHpAEeTCH C YUETOM YC-
nosiit, npuoeaetnbix B Tabauge 6.1.

6.6 [Torepu Maccwl s3nekTrpoaa nNpi pacieTe aHOAHOrO 3a3eMJIEHHS MOXHO NpPH-
HAMATh MO yCPe i IeHIIbIM 3HaUYeHUAM (JUIA yCNOBUH, npHeeneHHbIx B Tabaue 6.2).

Tabnnua 6.1
Pexomennatny no suibopy anonisux Marepuanon
ANonnblii MaTepuan YaenebHoe asiexrpHue- KOHCTpYKIIHS
CKOE COTIPOTHUBJIEHHE | AHOAHOIO 3a3eM-
rpyHTa, OM.M NEHHA
BEICOKOKPEMHHCTBIA YYTYH Menee 20 Ioanouseinoe
'padint, rpadimrr3nposariibie U rpa- 15 - 40 t  [nybunnoe co
| (pHTOCOHEPXKALNE MATEPUAS 5] | CPOKOM CJ1yxKObI
1 He bonee 10 net
BhICOKOKPEMHHUCTBIR 4yTYH B KOKCOBO#H 15-40 'aybiinnoe, noa-
| 3ACBINIKE , OUYBEHHOE
['paput, rpadurnsnposatitible W rpa- [0 - 60 3ce THNbI

duTOCOAEpIKALIME MATEPHANIBl B KOKCO-
BOF 3aChINIKE

i,

Cranb HHIKOYTNEPOAUCTAS | bonee 060 Ceaiinoe, noa-
NoUYBEHHOE
Crane HHU3KOYrNEPOAHCTAs B KOKCOBOM bonee 40 [lopnousennoe
3aChIfKe |

6.7 PexoMennyeMmoe pacCTORHHE MENY SMEKTPOJIaMH Pasio TPOHNOH [UIHHE
AINEKTPOAA.

6.8 Ilepexonnoe conporusneHne oanoro 3azemautens R;; (OmM) 3aBuHCHT OT
KOHCTPYKUHH 3a3eMICHHA, YASALHOTO 3NEKTPHYECKOr0 CONPOTHBRIICHHSA IPYHTa H TEo-
METPHUYECKHUX NnapameTpoB 3nekTponos. [Ipnbnikenno 3nauene nepexoiHoro conpo-
THBJICHIA OAHOIO CKTPOJA - 3a3EMJIMTENA MOXHO CUHTATL PaBHOI BEJIHUIHE €ro Co-
NMPOTHUBACHUA PACTEKAHHKIO.
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Tabnuna 6.2
[TapameTpst aHOAHBIX 3a3eMNHTENCH
. I'abaputHbie | Ckopocts| MakcuMansg- )
IHa3zpanse, AHOAHBIH acea
pasMepsbl, M pacTBope-| HaA IIQT-
THII MaTepHan KT
Jnuna, | HuameTp, ‘ HiA, HOCTL TOKa,
| M MM kr/A ron A/m?
4 { +
AK423M | Bbicoxko- 0,8 & 110 50 | 0,20-0,25 30
KPEMHHCTBIH f |
4YyryH '
"Menjese- Bricoko- 1,2 3 50 18 k 0,20-0,25 ) 35 |
epell-S” KPEMHUCTBIK |
| 4yry | | | # :
"Menaene- | DBICOKO- 1,5 270 40 | 0,2-03 | 30
eBell lM" Kp&MHHCTbIﬁ r J ]
' ‘{yl"yll 4 I } ]
"Menpene- | Bsicoko- | 15 | @50 | 25 | 02-0,3 30
epert MM" | KpeMHHCTHI | l
Yy[YH
A3M-3 Boicoko- 1.5 ( & 50 33 ¢ 0,2 30 \
(A3M-3J1) | KPEMHHCThIH |
| | dYryH 1 .
1 | I
OI'T [ paguTo- 1,00 | @114 | 746 | 02-0,6 0,45-1.5
[jracr |
; | (B 3aBMCUMO-
OIT [ pagpuro- 1,45 f @114 ] 10,82 | 0,2-0,6 CTH OT
| MAacT I'PYHTOBBIX
[ YCJIOBUH)
OrT [pajmuro- | 200 | @114 | 14,92 0,2-0,6 |
)
| -
DT I'paguro- | 250 | @114 | 18,65 | 0,2-0,6
1NacT I l )
| orT | Ipaduro- | 290 | @114 21,63 | 0206 |
[1acT | ' |
| OP-1 "wre-{  ['padur 1,67 5 47 l 5.0 0.5 0,2 (0,5) A/m |
peBbie” I ##*) I
t T ’ :
OP-2'wpo- | Ipagmr |+ | D22 | 045 | 05 [0,02(0,1)AM
TAXKEHbIE" & 32 0,85 005 (0125)
@36 | 090 | et
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]
y ['abapurhuie l Ckopocrts | Makcumans-
Hassanue, | AHOAHLIR | acca
pasMepbl, M DACTBOpPE-| Haa MNoT-
Tl | MaTcpHﬂJI ( | KI {
Ilnuna, ! [luamerp, | HUs, | HOCTb TOKA,
| M MM kr/A.ron A/M?
.[ . |
3P-5 "npo- ['padur *¥) 5 47 4.5 0,5 1 0,3(0,5) A/m
TAXEHHbIE" **#)

1; - i
3azemne- | Cranb HH3- Pa3mepb! BbIOHPAOTCA 9,8 [He orpanu-
118 W3 KOYrsiepo- | NpOEKTHOH opraHy3auve yyBaeTcA

KOHCT- |  JHCTafA
DYKI(HQH-
Ll_ioifi CTaH

¥} -50 (B Oyxte), ana 3P-2 1200 (na 6apabaue); wia 3P-2.1 n OP-2.1/2 600.
¥*) - 25200 (ua bapabane), 25 (B Oyxre).

***) — B ckoDKax ykalana anoaHas NAOTHOCTL TOKA NIPH KOKCOBOH 3aChINKE,

Jins nporsXeHHbX 3ateMieHuit HeoOXOAUMO YYHTEHEIBATHE TIPOJONLHOE COMPO-
THBIIEHHE.

6.9 llpu pacuere BLIXOJHOI'0O HaNpsHXKEHUS KATOAHOK cTanuuu (npeolpa3oeare-
JIn) HEOOXOAHMO YYHTBLIBATL OTJIHYHE 3JICKTPOAHOIrO NMOTEHUHANA 3a3eMJIHTeNsA OT ec-
TECTBEHRHOro norenyuana Tpydonposoaa.

Ecnu BeIXOAHOE Hanps keHHe KaTonHOW craHuuu Menee 10 B, 10 ero Heobxo-
JMMO M3MEHUTb Ha BENHHUHIY PAZHOCTH EKTPOAHOrQ NOTEHIylana auoiHOrOo Mare-

pHana 3a3¢MJICHHSA H €CTECTBEHHOI0 noreHuHana Tpybonposoaa (¢ y4eToM 3Haka 3TOH
Pa3HOCTH).

[Ipn oTcyTcTBHM B TEXHMUECKOH AOKYMEHTAUHH HA aHOAHbLIR 3a3eMAHTEND HAH-

HeIX 00 3MEeKTPOAHOM TOTCHIMaNe aHOAHOrO MarepHaia PEeKOMEHAYETCH HCIOIB30-
BATh 3HAUEHHA, npuBeacHHbie B Tabnnue 6.3,

Tabnuna 6.3
ONEeKTPOAHEBIE NOTEHUIHAJEI AHOAHBIX MATEPHAJIOB
! Marepuan aHona | INEKTPOJAHbI [IOTGHH[.{aﬂ 10 MEAHO-CYNb(PATHOMY
I ANEKTPOY CpaBHEeHHsA, B
Ctans HH3KOYTNIEPONCI A Munyc 0,355
_ ['papurt, rpadpuronnact | ITmoc 0,30
BLICOKOKPEMHHCTHIT UyryH Munyc 0,50
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EctecTBennsblii norenunana tpybonpososa onpenensercs no AAaHHbIM H3BICKA-
HHIT WUTH npiiiisaeTcs pasibiM Munyc 0,55 B no MC3.

[lognovseHHble aHOAHbIe 3a3eMneHns

6.10 ConporyBrenye pacTeKaHHMIO OAHOIO 3a3eMJIHTENs PACCUHTHIBAETCH No
cnenytoim (hopMysnaM B 3aBUCHMOCTH OT NMONOXEHHA 323eMIHTENA H HUTHUHA Cpelipl
C HH3KHM YZIeJIbHbIM 3JIEKTPHUECKHM CONPOTHBIICHHEM BOKPYT 3J1EKTPOAA:

® /NS BEPTHKAJILHOTO PACIIOA0XEHHUS AeKTpoaa 3azemMuntess ({,):

\
P, [H.?!, +_l_{”4h+13

P, \d, 2 k=1, )

3

R

[Om] (6.1)

rne 0, — yAensHOE INEKTPHUECKOE CONIPOTHBIEHHE rpyHTa, OMem;
[, — WIHNHA 3JIEKTPOOa 3a3EMIUTENA, M,
d, — IHAMETP CKTPOAa 3a3eMIIHTEIIA, M,
/1 — riyOHHa (110 cepeMHbl 3a3eMJIHTENA) 3aJI00KeHHUs JIEKTPCAA 3a3eMIIHTENS, M;

* Ui TOPH3OHTABHOIO pPAcnoIOkKeHHs 3nekTtpoAa 3aszemnutens (K,;) npH
[3 > h o 13 > d;_;

g

,
[+ JI2+16h°
Ry, = Lo | inZh s gy bt 16D

PLO 2l d, ih
\ y

[OM] (6.2)

® IUIS TOPH3OHTAILHOIO DPACMOJIMKEHHS JJIEKTPOJAA 3a3eMIHTeNs TpH [ <A,
TO €CTh U1 KOPOTKOIO 3NIEKTPOAa:

P, 2
Rp»':z;r'! 'h?d ' {OM] (6.3)

K 2

® JUIf FOPU3OHTAJIBHOIO pPACNOJIOKEHHA 3JIEKTPoAa aHOQHOrQ 3a3eMJIMTENA
npH I3 > 12h, To eCTb My1s TIPOTAKEHHOTO HEKTPOAA:

Ro=F

2 _.In 2
pl ﬂ-_zs ‘de-h'

® JUISl TOPH3OHTANBHOIO PacrionoXenus anekrpona npu /, > h w l, >> dy B KOK-
COBOH 3acChITIKe!

[Om] (6.4)

4 2 2 A
! [ +.JI+10]
at /;12—"4-111 : \/” " 4 Py, d, [OM]  (6.5)

Kot =i 12 4] d
E.J\ ! pa ;1)

a

® JUIA TOPH3OHTANILHOIO PACNONOXKEHHS JeKTpona npH I3 > [ 2h B kokcoBo# 3a-
ChIIIKE:
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\

p / p, , d
R == < [H = + '—[?7 - 66

e Jlna snexTpoaos NpAMOYrolbHOrO cedeHHs (HanpHMep, NMOJOCOBOIl 3a3eM-

20

nurens) B popatynst (6.1 ~ 6.6) BmecTo d, 1noacTasnsioT 3Havenwe — (rne b -
w

ILIHPHIA [TOJIOCBI, M).

o [IpH npamMoyrosibHOM CedeHnHH KOKCOBOH 3acChllIKH B (DOPMYNIBI BMECTO d,

nogcrasnsior 0.8 \/aa' b, (rpe a, b, — cooreTcTBEHHO, rNyOHHA H IIUPHHA

KOKCOBOH 3aCBINKH, M).

6.11 KonsuecTBo 3j1eKTpONOB B NOANMOYBEHHOM 3a3eMJIEHITH ONPEAENAIOT IO
dopmyne:

-
R, -C.-f(1
N,=32i |23 / ), [Om] (6.7)
V' Co-n
TAC i3 — CHJIa TOKa, CTEKAIQILUEro ¢ 3a3zeMJieHus Ha KOHEUHbIH 11epHOJ ero 3Kcrulyara-

LHH, A,
¢, — nepexopuiioe CONPOTHRIACHHE OAHHOYHOrQ 3nekTpoad, OM;
(5 ~ CTOHMOCTh 3MIEKTPO3Hepruu, py6./xBT u;

(4 — CTOHMOCThH COOPYXEHHS OMHOTO 3a3eMauTend, pyo.;

7 — KO3pPHUUMEHT MONE3HOro JeACTBUA KaToAHOK cTaHuMH (npeobpaloBarens)
NPUHHMAIOT B PACUET IO NACNOPTHHIM NAHHBIM YCTPOJICTRA;

i T
f(t)=\1+ Z(! +F£)7" |- xosdduument npusencHus 3KCMAyaTaLHOHHBIX 3aTpat
L =t 4 6yayuwux ner k 6a3ucHoMy roay (tabnuua 6.4).

rae 1" — nnanHpyeMbli CPOK IKCIUIyaTallHH YCTAHOBKH KaTOMHOR 3aLLUKTBL, TOAbI,
Ir — nopmatusnbld ko3 duunenT 3pdexTHBHOCTH;
{ — Texyuiee Bpems, rojkl.

6.12 ConpoTHaieline pacTekanuio 3a3eMNEHHSA, COCTAaBAEHHOro W3 N, 3anexkrpo-
IOB, OnpeaensioT 1o popmyne:

R.
R, = N }; v |OM] (6.8)

rne  R;; — COUPOTHBIEHHE PACTEKAHHIO OJIHOTO InekTpoaa, OM;
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17, — KO3(hPHUHEHT IKkpaHMPOBAHHA, 3aBHCALLNHA OT Pa3MeDOB 3NEKTPOAR, OT
YHca JIEKTPOAOB M paCCTORHHA MEXAYy HUMH H KOHCTPYKTHBIHOIO HCIIOMEHHS aHoN-
HOro 3a3eMJICHUA.

Tabnuua 6.4 - 3nayenns kodxpduunenta npusenetHs 3arpar OyAyLLHX JIET
K 0azucHoMy roay (3a 10 siet)

! il iy

Benuuuna I 0,08 ) 0,09 | 0,10 | 0,11 | 0,12 0,15 | 0,17 | 0,20
Benwunnafft), | 8,90 | 8,14 | 7,71 | 7,25 | 675 | 621 | 562 | 4,99
raon I l

i

[

6.13 3naudenne xordduumrenTa 15 BeiOHparoT 1o rpadkam (pucynku 6.1 - 6.4).

Ecnu B npoexre NpUMEHAIOTCA 3a3eMJIMTETH, OTJIHYAIOWIHECS MO KOHCTPYKUHH H
paimepam Bonee ueM Ha 20 % oT pasMepos, YKA3aHHLIX HA 3THX PHCYHKAX, TO BBIUHC-
jieHe Ko3punuenTa IKpaHHpPOBAHHA NPOH3BOAUTCA 110 METOMIMKE, TPHUBEACHHOH B
HPHJIOKEHHH [

6.14 JIna xoMOMHHPOBAKHOIO 3a3eMJIEHUA H3 BEPTHKAJIBHBIX 3JIEKTPOHOB, CO-
CAUHEHHBIX TOPU3OHTANBHLIM JACKTPOAOM, CONPOTHBIICHNE PACTEKaNNIO ONPEACAAIOT
110 (popmylJie:

f?aff?ef

R, = , 0.9
’ Me  Tlea NaFyg + 159 - Ry [OM] ( )

rie Ky — CONPOTHBIIEHHE PACTEKAHHKIO EAHHUYHOTO BEPTHKANBHOIO 3MeKTpoaa, OM;

[,y — conpoTHBAEHHE PACTCKAHHIO MOPH3IOHTANBHOIO 3NiekTpoaa (MarscTpasiu),
OM:

)

1}e — KOIDPHUHEHT IKPAHKPOBAHNA BEPTHKAIbHBIX JNEKTPOAOE;

Mar — KOIPPHUHCHT 3KPAHHPOBAHUA BEPTHKAILHBIX JNEKTPOAOB MOPH3OHTAIbHBIM
IEKTPOAOM-MArHCTPanbio;

o = KOB(I)(IJHLLHSIIT JKPAHUPOBAHUA FOPH3OHTAJIBHOIO 3JIEKTPOAa BEPTHKAIbHBIM.

KoaprunenTsl 3KPaHUPOBAHUA 1,, B )54 I NPHONMIKEHHBIX PACUYETOB MpPH-
HiMaloTCa pasHeIMH 0,85,
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Pic. 6.1 3aBucumocTs ko3(p(hHHeHTa 3KPAHHPOBAHHA
BEPTHKANbHLIX 3a3eMJIHTENEH B KOKCOBOH 3aChITIKE O1
KOJINYECTBA 3a3eMIUTENEH NPH pas3itituibiX OTHOILEHHAX
PAcCiOAHHA MeXay HHUMHU K »ux unune (a/l3)

Hnuna sazemaenuit 1,4 M, anamerp 0,185, raybiinsa ycranosii 1,7 M

R

Koagpduunent 3xpaaipoBalus

5 10 15 20 25 30

—X=a/lz=] —®—afl3=15 ~O—alhh=2 ~—&k—a/la=3 ~A=a/l1=4

—&— a/l3=5 —CO—alz=8§ ~{IFall3=10 =X—3a/l3=14
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Pucyuok 6.2 3asucumocts kodahdhuument 3IKkpannponatina ropm-

30HTaJIbHBIX 3a3EMJIMTENEl B KOKCOBOH 3aChINKE OT KOJIHYECTBA

3a3eMJIHTEJIEH NPH Pa3THYHBIX OTHOIHEHHAX PACCTOAHHA MEXRY
3A3EMJIMTENAMH K HX utiHe [a/l3]

Hrnka sazempnureneit 1,4 M, puaMmerp ¢ kokcoBOit 3acetrkoit 0,185 w,
rayOuna ycravonku |,7 M

Koadduunerr skpauposanns

0.4 | b
5 10 15 20 25 30

Konnuyecrso aazemMmnnrteney, Wwr

- —_ e — L — - i a s mom A o — e W—wwTram

~x—a/l3=] ~—e—a/l3=1,5 —0—a/h=2 —A—a/h=3 —b—a/l3=

~— a/]3=5 —0—a/l3=8 ~W=/lh=10 —O-3/l3=14
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Pic. 0.3 3apucumocts ko3dihiipicura aKpanHpopanug
BEPTUKAJIEHBIX 3a3eMITATENICH OT 1IX KOJIHUeCTBA NpH
PA3/INYHBIX OTHOLEHHAX PACCTOAHHA MEXAY 3a3EMJIH TEAMU K

Innna sazemnurens 3,0 M, nuamerp 0,1 M, rinybHua yecranoekst 1,5 M

HX JUTHHE
la/13]

PA 153-39.4-039-99

S

] -
0,9
2 0,8 >
3
)
£,
i
= 0.7 =
7
(48]
E..;
S
~ 06
—
~ J
-+
&3
E 0,5
|
0:4 \ II
\(
0,3 r
5 10 15 20 25
KonuuecTso 3azemnntesieit, Nt
~0— a/l3=1 —b—afl3=15  ~a—3a/|3=2 —— a/i3=3
~o— a/l3=4 =0 a/13=6 ~8— a/{3=10 ——a/l3=135

30
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34

Ko>dpduuueHT 3xpaHnpoBaHus

Prcynok 6.4 3asucumMocts Ko3(ypHLIHEHTA SIKpAHHPOBAHHA
TOPH3OHTAIBHBIX 3a3eMaHTEeACH OT HX KONHYECTBA TIPH
pPasHYHBIX OTHOUIEHHUAX PACCTOAHHA MEXIY 3a3EMJIHTENAMH

K UX minne [a/13]

Hnuua 3azemnureneit 3 M, anamerp 0,1 M, rnybuna ycranoBku 1,5 M

5 10 15 20 23 30
Konnuecrso 3azemnurencii, wr
—o—a/l3=] —x=a/l3=15 -—o—a/lz=2 = a/]3=3 —a— 3/]3=4
—0—a/l3=3 —= a/13=0 ~+—a/13=8 —~o—a/l3=12 ~*—a/l3=106
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[ nybuHHoe aHOAHOE 383eMnegHue

6.15 TI'nybunubie aHoAnbie 3a3eMJIEHHA PEKOMEHIYETCA yCTaHaBAHBATh B
CIIEAYIOULHX CllyHasiX:

® DU YACJLHOM 3SIEKIPHUECKOM CONPOTHBJAEHUH BEPXHEro cjios IrpyHTa
B 2 pasa Dosice BBICOKOM, HMeEM CONPOTHBACHHE HOJCTHIIIOUIErO CNO4,

® IPH HEAOCTATOMHOMN TUIOIIAAH U1 pa3MEUIEHHA NOANOYBEHHOr0 aHOAHOIO
3A3eMJIEHHA,

® ApH 3aTPyAHCHHAX € NPOKNAAKOH KabeSBHOH WIH BO3AYLUHOH aHOUAHOI
APEHAXHOH JIHHHH,

¢ [IPH OTCYTCTBHH BO3IMOMHOCTH YIANEHHUA AHOJHOMO 3a3eMJIEHHA Ha pacuer-
HOE pACCTOsHHe OT 3alHiaeMoro odbekTa.

0.16 McxoanbIMH HaHHBIMH 1A IPOEKTHPOBAHUA INYOHHHOrO aHOLHOTO 3a-
3EMNEHUS SBJIAIOTCA AaHHble, YKa3aHHbie B 1. 0.4, W JONOJIHHTENBHO JAHHBIE O FEO-

NEKTPUUECKOM pa3pe3e. MOIGHOCTh M YAENBHOE 3NEKTPHUECKOE COMNMPOTHBIICHHE
BEPXHHX [J1ACTOB 3€MJIH HA TNYOHHY He MeHee riiyOHHBl YCTaHOBKH 3a3eMJICHHA.

6.17 Conporuenenne pacTekaHuio rmybHHHOrO aHOAHOTO 3a3EMJIEHHS H3

JIEKTPOAOB, HOMPY>KEHHBIX B BHICOKO MPOBOAAILHK HAMOJHUTE b (HANpUMED, KOK-
COBYIO MENOUb) ONMPEREAAIOT 110 (POPMYJIE:

Pe

d
=t 2;':; In==%. (6.10)
2%-21‘3{- ’ 3

f:f pf

Rse

rne P, — rabaputnaslil k03¢ QuumenT, onpeaenseMoiii o pucyuky 6.6 wnu 1o tab-
nuaue 6.5;

[,; — A vacTh pabouei yacTH 3a3eMJIEHHA, HAXONSLIAsACs B /-OM CJIO€ TPYH-
Ta, M;

£, — YAENBHOE 3JIEKTPHUECKOE CONPOTHBEHUE I-I0 cnos 3eMiH, OMeM;
d, — IHAMETP HATIONHHTENSA, M

d, — IHAMCTP BNEKTPOSA, M|
O, — YIENbHOE CONPOTHBIIEHHE HanoauuTena, OM-M.

6.18 Conpornsnenne pacrekanuio riiyOBHHOrO AHOOHOrO 3a3€MJIEHHA M3
INEKTPoAOB 0€3 HanoARUTENA onpenensoT no hopmyne:

P
R, =————, Om. (6.11)

En: ,:u'
2r-) —
j=1 Pi
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6.18 [lpu ncnonv3osannu aaHHeix 1adnuust 6.5 g onpenenerud rabapr-
HOro K03(pHuUHeHTa HEODX0AMMO BBIULICIHTD 3HadeHHe otHoweHns H/ l, tne H -
pacCTOAHHE OT MOBEPXHOCTH 3eMJIH 10 Hauana (BepxHei ToukH) rnyOHHHOro 3a-
3eMJIEHHA.

6.19 Onpenenenne rabaputHoro koadupuurenTta 1o rpagpuky (pucyHox 6.06)
BHOCHT MMOIPELUHOCTh B BLIYHCAEHHbIE TapaMeTps! rNybHHHOro aHoAHoro 3asemMre-

HiA 1o 20 %.

6.20 OurnmanpHyio winHy paboueit yact rnyGunnoro 3azemnenus [, cie-
jayet onpenensates no GopMmylie:

/. =28-i C’C'pf f(t). M (6.12)

Z

rne  C, - cToHMOCTh cTpouTenseTpa | M rayOuuHoro 3azemnenns, py6./m;

C, - CTOUMOCTD deKTpo3HeprhH, pyb./kBT.u;

i, -~ CHJ1a 3aLLHTHOIO TOKA, A.

6.19 Conporusiiente pactekanHio tiybuntoro 3azemnurens (K,,) ¢ BpIXO-
A0M T0pUA HA NOBEPXHOCTh 3EMJIM B KOKCOBOIt 3ackinke (Wau B APYroM HAMomyuTe-

f1e) onpeaenaioT no GhopMysie:

,
: d
213 P, n P n In 413 +pa i P ' ().M, (613)

I
“ 283 2,71"[1 \ da 2, da

roe o, — CpeaHsd BeJIMUHHA YAEAsHOIr0 CONpPOTHBIIEHMA NMOpPOA no riyOuHE ckBa-
KHHBE, OM M;

[, - nnuna pabodet yacT r1yGHHHOTO 3a3EMJIEHHS, M;

Pa = YIEIBHOE 3JIEKTPUUECKOE CONPOTHBIACHHE HANOMHUTENA (3ACBIIIKH HH3KOTO
yAEILHOIO HNEKTPHUECKOTrO CONPOTHBACHHS, HanpHUMep, KOKCOBOH ), OM'M;

0, - YACHbHOE 3JIEKTPHUCCKOE COIIPOTHBICHKE alloAHoro Mareprana 3aszemiie-
nusa, OM-M;

d, - IHaAMETP JICKTPOAOB TIyOHIHUOI0 aHOAHOro 3a3eMIICHHSA, M,

dq- nnaMerp HanoJinuTens (3acbiNKH HH3KOIO YAENBHOrO 3NIEKTPHUECKOro CO-
npoTusiieHnn), OMM;

2
S, - TUI0LIAAb CeUeHH A eKTPOA0B rNyOHHHOro aHoAHOIro 3a3eMJICHiHA, M~
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Tabnuy 6.5
I'aBapuTHBIA KO3QPUUHEHT IUIA pacueTa
rnyOHHHBIX aHOAHBIX 3a3EMITEHHH

d. /1 3HaveHue KO'EJ(b(i)HLUIEHTa P, nl; oTiHowenun H/,
0 0,10 0,25 0,50 0,70 1,0 | 2,0 3,0
0,001 8,99 8,78 8,64 8.56 8,51 8,45 8,40 8,35
00015 | 858 | 837 | 825 | 815 | 810 | 799 | 796 | 7.93
0,002 | 820 | 800 | 797 | 786 | 7.82 | 777 | 770 | 7.64
0,003 7,89 7,68 7,56 7,44 7,36 7,29 7,26 7,23
0,004 7,43 7,29 7,15 | 7,03 7,00 6,96 6,89 6,84
0,006 7,20 6,99 6,87 6,76 6,72 6,66 6,60 6,54
| 0,009 | 670 | 658 | 646 | 637 | 630 | 627 | 620 | 613
0,015 6,28 6,07 5,95 5,88 5,80 5,77 5,68 5,64
0,020 5,99 5,79 5,67 5,56 5,51 5,46 5,39 5,33
0,040 5,23 5,09 4.97 1 4,87 4,82 4,77 4,71 4,66
0,070 4,74 4,68 4.4} 4,31 4,26 4,21 4,15 4,10

6.20. ConporiBnenue pacTekanuio 6e3 BBIX0/1a HA NMOBEPXHOCTH 3EMAH  TOP-
Ha rayOnnoro sasesimecisn JuoB0R Juntint 1§ KOKCOBOM HANOMIHICHC PACCHH T bI-
BAIOT 110 (popmynie:

d )
d, )

(21 ]
n—=+—In
e\ d, 2

a

dh+1
s +£~'—’—-In
dh-1, p,

(6.14)

/
R =P, P
28

2

@AY

rae A — pacCTOoAHHUE OT NMOBEPXHOCTH 3EMJIH [0 CEPEAHHDI 3a38MITHTENS, M;

[, — JmHna rayOMHHOro 3a3eMienis, BKoYas HanoJdHHTEND, M.

[lepsoe cnaraemoe peipaxetiva (6.13) n (6.14) yuureisaeTcs npu pacuere co-
NPOTUBMEHUA TNYOHMHHOrO W 3aryiyOnesHoro 3aseMnuTteneii ¢ rpaduridupoBatHpi-
MH 3JIEKTPOAAMHU, NPH MOAKNKOHEHHH AHOAHBIX NMPOBOAOB C OHOH BepXHEH YacTH
3a3EMIANTENSA U IpH (5> 20 M.
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S S
0 0.01 0.02 0.03

Ot1noulenne nuanerpa k paboueit pnune sazemnurena d/1,

Pucynok 6.5
['pachuk nna onpenenenus rabaputuoro ko puumeHta .,

0.21. Cpox cnyxObl aHogHOTro 3azemnenus (1, ner) npopepsioT No CRERYIO-
LIHM (DOpMYJIaM.

¢ JlIJ1A OOHOPOOHOI'O TPYHTA:

— Gr ‘Ku

A —, Jent
q, -IJ,CP

(6.15)

roe  (, — Macca Marepuana JIeKTpoaoB 3azemieHua (6€3 HanonnTeNnn), Kr;
4, — IEKTPOXHMHUECKHUH IKBHBANCHT MaTepHana 3a3emiienus, Kr/A-r;

Ky — KO3((PHMUMEHT MHCTONb30BaHHA MacChl 3azeMyHTesss (IIPHHUMAETCA
pasHbsiMm 0,77);

l5cp — cpennas cuna toxa (A), CTeKaloulero ¢ 3a3eMsieHHs, 32 MIaHHpyeMblil
NepHo IKCIyaTaliHH 3a3eMJIEHHS paBHa;

_i+3 (6.16)

3.cp 4
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rne /, B f{, — Cijia TOKa, COOTBETCTBEHHKO, B HaYaNbHbLIA H KOHEUHBIH NEPHOABI NJia-
HIPYEMOro ¢poka paboTsl aHOAHOTO 3a3eMIIENIA, A;

¢ [Ina HeoOHHOPOUHbLIX TI'PYHTOB:

G,k

2.0 2

rne G, - Mmacca paboucii vacTi 3a3eMnetus B K-OM CNOE rPyHTa, KT

k, — ko3hpuuHenT HEQAHOPOAUOCTH TPYNHTA, ONPEAECNASMbII MO (Joprye:

o= — 2 (6.18)

n z
P,

i=1 P,

riae [,;— nnsna paboucil yacTu 3azeMieHus, Haxouswedcs B 1~OM CIIO€ TPYHTA, M;

[« — nnuHa paboyeil HacTH 3a3eMIeHUs, HaxOARWEHCA B K-OM crtoe rpyHTa, M;

Or — YIAENLHOE SJIEKTPHUECKOE CONPOTHBJCHHE K-TO CNIOS IPYHTA, HMEKOUIEro
MIHIIMAJIBHOE YIENLHOE IAEKTPHUYECKOE CONPOTHRIIEHHE H3 BCEX N CJIOEB,
OmMeM;

O, — YREJbHOC INEKTPHUCSCKOE CONPOTHBAEHHE i-10 Cliof rpytTa, OM u;

1 — YHCNO CNOCH 1 pyHta nepecekaeMmbix paboiei vacTi 3a3emMieH .

[To dropmyne (6.17) npobepsioT cpok cnyx0Obl rfiyOHHHBIX W NMPOTSHKEHHBIX
AHOHBIX 3a3eMNIElH.

6.22. Ecnu cpok cnyx6bl 110 AaHHBIM pPacyeTa OKAXETCA MEHEE YKA3aHHOIO B
n. 0.2, To HEOBXOAMMO YBENHUYIITH JIHOO KOJMUECTBO 3JIEKTPOAOB, NUOO HX Maccy,
11100 pabouyto AIMHY 3a3eMJIEHHs Ha BEAHYHUHY A7, KOTOpas paBHa:

I-T
by = . P (6.19)

rae 7 - nnaHupyeMsiid cpok cayxuOel, JIET;

1, - pacueTnblid Cpok CiyxObl, NET.
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7 [lpoTekTopHan 3awmTa

7.1 llpotexTopHylo 3amuTy OT NOA3IEMHOI KOPPO3HM CNenyer OCyWecTBIATH B
CREeNYIOUIHX CydYasix:

2
* Ha TpyboNpoBOsAX NPH CONPOTHBAEHHH H3OAALHM lie Meree 3-10° Om-m?;

e Ha TPyOONpPOBOAAX B KOMIUIEKCE C YCTAHOBKAMH KaroaHoii 3awntet (YK3) ans
obecnetuciiia 3alLHTHOrO NOTEHIIMANA HA yyacTke Mexny YK3;

® [U1A 3aUIHThI KOXYXO0B i1a HEPEXOAaX HCPE3 KEJICIHBIC H aBTOMOOHBHBIE HOPDO-
rM,

® 1J1A 3alUHThl AHKLL OTIE/ILHBIX PE3CPBYAPOB.

7.2 CocpelloToueHHbIe NPOTEKTOPb!I Cie/lyeT NPUMENATh B I'PYHTAX C YAENLIIBIM
MIEKTPHUECKHM conpoTHbaetiieM tie 6osiee 50 OM-M.

Jlonyckaerca HCHONB30BATh HCKYCCTBEHHOE CHHXXEHHE YHNEeJIbHOro 3JIeKTpHYe-
CKOTO COTIPOTHBJIEHHSA TPYHTa B MECTaX YCTaHOBKH MPOTEKTOPOB NPH HCKITIOUEHHH
BPEANHOTO BO3AESHCTBHA HA OKPYXAWIWYID Cpeny MW TEXHHKO-3KOROMHUECKOM 0DOCHO-
BAHHH,

7.3 TlporsykeHHbIE TNPOTEKTOPHl CIENYET HCIIONL30OBATH B FPYHTaX C yAENbHbIM
JieKTPHUECKUM ConpoTHBiieHueM He Boitle 500 OmM-M,

7.4 3ammra cCoOCpenoTOYEHHBIMY NPOTEKTOPAMH JIO/DKHA OCYLLECTBIIATLCH, KAaK
PABHNO, TPYIHIIOBLIMH YCTAHOBKAMH KOMIIEKTHBIX TIPOTEKTONOB.

7.5 Opuuounible NpoTEKTOpPsl uesnecoobpa3iio npHMenats npi OprasH3auMH
BPCMEHHOH 3IEKTPOXUMHUECKOH 3aluThl TPYOONpOBOAOB.

7.6 Ins yctanosku nporekropos HeoOXxoaumo BeiOHpath MecTa ¢ HAMMEHBUINM
YNEJIbHBIM 3JIEKTPHUECKHM CONPOTUBJICHHEM TPYHTA.

7.7 TlporexTopsi cnenyer pasMmewats He Gnixe 3 M ot ocu Tpybonpososa. Jns
[ PDYIHIOBOH YCTAHOBKH NPOTEKTOPOB paccTofsnue Mexay rpynnoii u tpybonpoBoaom
QHPENeNtIOT PACUETOM.

7.8 1lpu npumMeneHus HMCKYCCTBEHHOTO CHHXXKEHHS YAEHbHOTO COMPOTHBIEHHA
'pyHTa paccrosHie Mexay TpyDbonposonoM H NPOTEKTOPOM NOMKHO ObiTh HE MEHES
9 M, NpH HEPOBHOK NOBEPXHOCTH 3E€MJIH NPOTEKTOPHI AOJDKHEL ObITH pa3MeLueHsl Ha
CTOpOHE C MEHBIUHMH AJIbTHTYIAMH.,

7.9 1 nybuna ycranoBk# NpoTEKTOPOB A0MKHA ObiTh HEe MeHee rnyOHHbBl Ce30H-
HOTO NPOMEP3aHHA FPYHTA.

7.10  OauHounbIe TPOTEKTOPHE MAK HX TPYNiTbl A0HKHB ObiTh COSANHEND C TPY-
O01POBONIOM TOJIBKO Yepe3 MapKKUPOBAHHbIT KOHTPOIILHO-H3IMEPHUTENBHBIT NYHKT.
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7.11 KoMnnekrinie nporexropsl npencrasnger coboit marnuessie anoant [TMS,
[IM10, TIM20 (paamepst 1 mMacca anonsl npuseneust B tabnuue 7.1), noMeiuennsie
pMeCTe C NOpPOWKOOOPa3HbIM aKTHBATOPOM B xJionm4aroOyMakHeie MetukH. KoMnnekt-
(1pl€ TIPOTEKTOPBI BBINYCKAIOT TPEX THNOB. Pa3Meprl U Macca KOMIUIEKTIIBIX IMTPOTEKTO-
pos npeicrasnerst B tabmmue 7.2,

Tabnuua 7.1

[ 'eoMeTpHueckne pa3Mepsl MAarHHeBbIX aHO/10B

Tun anona Pazmépsl, MM | | Macea, J Pabouas |
| ’ KT | MOBEPXHOCTH,
| Ycnosiblit anamMeTp Inuna M2
[TM5 95 500 5 0,16 |
| I]J\;HO 123 600 10 | 0,23
L TIM20 181 ' 610 20 035 |
‘Tabnmmua 7.2
['eoMeTpiiueckHe pa3Mepbl KOMIJIEKTHBIX TIPOTEKTOPOB
T Pazmepsl, MM | Macca, kr
NI IPO" | Jlnawerp Tl
[IMSY 1635 | 580 | 10 |
L [IMI10Y | 200 700 | 30
1IM20Y | 270 710 60

7.12 VcxopupiMu JAHHBIMH JUIS TIPOEKTHPOBAHHA NPOTEKTOPHON 3alLUMThl ABSA-
0TCH:

® CONPOTHBJIICHHEC U3OJIILHOHHOTO IIOKPHTHH;
¢ YIENBHOE 3NEKTPHUECKOE CONMPOTHBIIEHHE I'PYHTA BAOMb COOPYXeHus,

® 3JICKTPOXUMHUYECKHE XapPaKTEPUCTHKHU NPOTEKTOPOB;

* namerp Tpyborposoia.

7.13 Pacuer npotekropHbIX yCTAHOBOK 3aK/IIOUAETCA B ONPENENESHHH:
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® Ciilibl TOKA B LIENH NIPOTEKTOP-TPYDa;

¢ JULHHBI yYacTKa TPyBonporoaa, 3aHaeMoro nPOTEKTOPOM (NPOTEK
TOPaMH);

e CPOKa CNyxOul NpoOTEKTOPA.

Tabnuua 7.3

DJIEKTPOXHMHUYECKHE XAPAKTEPHCTHKY NPOTEKTOPOB

-

HannaerioBainue xapakrepucTiik Epniiua Bennunna
M3MEPCIHS
Crauuonaphslil noreHiuHan 1o MeAHo- B Munyc 1,6 |

CYyAb(PaTHOMY INEKTPOAY CPaBlIEn A

Teopernyeckas TOKOOT/aua A u/xr 2330 J
| -
Koadipsumenr nonesnoro peilcrans: b/p l
l
e jna critaba MIT] 0,65
o i crutasa MIT2 0,60
Y LenbHOE DNICKTPHUECKOE CONPOTHBIIEHHE OM-M 1,6 |
aKTHBATropa |
| s}

7.14 Cuna roxa s uenu nporewrop-rpybonposon (1,, A) panna:

U U kU, -,
i = ; (7.1)

!

rpe x —  KOYPPHUHEHT, YUHTHIBAUIKA HEPABHOMEPHOCTDL pacripesienietiiis pasHoCcTH
noTeHuHanos Tpyba-denas snone Tpydonposoaa, npHHUMaIOT x = 1,15;

S, — pa€ouas nosepxHocTh hiporexTopa (anoma), M2, (tabnuua 7.1):;

R,m— conpotusienue uenu npotekrop-rpydonposon, Om;

¢ — xo3dhuunenT, yuHTLBaOWHI Aonspu3aunio nporexropa (¢ = 0,064 B/m?);
{/,, ~ crauuoHapHbIil NOTEHHAN NPOTEKTOPA, B;

Umav — MHHHM&JTbHAA 3ALUHTHAA HAMOXEHHAA Pa3HOCTh NOTEHUHAIOB TPyba-3eMils,
B, onpenensercsa no gopmyie:

U =U. -U. (7.2)

HITM

rae U, — MHHHMAaNLHAR 3aUHTHAA Pa3HOCTL NoTeHunanos Tpyba- semna, B;

{/, — ecTecTnenas paiHOCTb NOTEHIIMANOB TpyDa-3emns, B.
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3uauenna U,, U, n U, noacrasnsior B hopmyast (7.1 ¥ 7.2) 010 OAHOUMEHHOMY
(MERHO-CYTI b(PaTHOMY) IAEKTPOAY CpaBHEHHA.

Ecnu 3uavenus U, u U, He M3BECTHBI, TO pa3HOCThb noieHuuanos (U, - Uy npu-
yUMaThs paBHoi 1 B.

7.15 ConpoTHBaeHRE LEMNH NPOTEKTOP-TPYOONpoBOa PaBHO :

an = Rﬂp + RPH

(7.3)

rae R, — COTPOTHBIIEHHE IPOBOJA, COEAMHAIOWETO NPOTEKTOP ¢ TpybonposoaoMm, OMm.

[
R_=p, -— 7.4
p S (7.4)

[ie 0. — YAEALHOE JIIEKTPHYECKOE ConpoTHBNeHHe npopoaa, OM-MMY/M, (ona Mean  p,,
= 0,0175, ans amomuiiin - 0,028),

[, — MHa COeAUHHTENBHOTO NPOBOAA, M,

2.
S, — cedeHHe npoBoa, MM* |

R,y — CONpOTHBIIEHHNE PACTEKAHHIO OAHOrO nporextopa, Om.

[Ipx TOM ycnosuu, yrto [, >>d,/2 v +h > [,, conpoTHBNEHHE PACTEKAHHIO NPO-
TEKTOpA PABHO:

), dh+1 d
P [n—= +-—1-ln a :p” [n—=-

"o\ d, 2 4h=-1, p, d,,

R

(7.5)

'AC 0, — YJCAHHOC DNCKTPHUCCKOC CONPOIHUBACIIHEG TPYHTa 11a Y4dCTKe, H3a KOTOPOM yC-
1aHoBael nporTekTop, OM-M,

Pa — YACIILHOE 3MEKTPHUYECKOE CONPOTHRNCHNE akTHBATOPA, OM M,
dy — HHAMETP KOMIUIEKTHOTO NPOTEKTOPA, M;

lg — IVIAHA KOMITJIEKTHOIO NPOTEKTOPA, M;

d, — qUaMeTp IPOTEKTOPA, M;

h - rny6us” ycraHoBKM npotexkTopa (PacCTOsHHE OT NOBEPXHOCTH 3€MJIH 10 Ce-
PEANHBI IPOTCKTOPA), M.

Hnsa xomnnexrasix nporektopos Tina [IMSY TIM10Y, TIM20Y MoxHO nosbs30-
BaThCca ynpouleHHo# (hopMynoi:

RPH =A-pz+5 (76)

FAC A 1 5 - ko3 (phHUMCHTDI, 3aBHCALIHE OT PA3MEPOB NPOTEKTOPOB.
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B rabnuue 7.3 npuBeneHsl YCpeNHEHHbBIE 3HAYCHHA KO3Q(DHUuMEHTOB A 1 5 npy
YCTaHOBKE NMPOTEKTOPOB HaA riaybuny 10 2,5 M.

Tabnwua 7.3

Koaddpuumenrser s, pacuyera cCONpoOTHBIEHHS PACTEKAaHUIO
KOMTIIEKTHBIX NPOTEKTOPOR

Tun nporexropa } Koahdrunenrt A4, M Koapnent b, Ong
[MSY 0,57 0,24 —
MI0Y 0,47 0,18 ‘
[1M20Y | 0.41 | 0.15 ﬁ

7.16 JlnuuHa yuactka TpybONpoBoaa, 3aUHLLAEMOr0 OAHHM NPOTEKTOPOM Ha KO-
Hell FIJTAHHPYEMOro NepHOoia 3a1HTH

i R et

l H nH

" -n-k-(—]}-Dm.

(7.7)

rae 1, — nnandpyessii nepuo paboTul APOTEXTOPA, IOAbI,
R — HAHANLHOE 31AHCHHE TEPEXOAHONO CONPOTHBIEHNHA Tpybonposoaa, OM-M .

7.17 KonaudecTBO NPOTEKTOPOB, HEOOXOAMMOE JUTs 3aUIMThl yyacTka Tpybonpo-
BOMA, ONPEREsAOT N0 QOPMYyJIaM:

* /15 MPOTEKTOPOB pPacnpefesenHbIX N0 BCEMY 3aLMIIAEMOMY ydacTKy TpyOo-
NPoBONA: /
N” = (78)
/

1

¢ NPY rpynnoBoH yCTAHOBKE NMPOTEKTOPOB:

/
N e = = (7.9)

rae /3 — pnuna yuactka tTpybonposojaa, KOTopyio HeoOXOAMO 3aUHTHTE NPOTEKTOPA-
MH;

17, — KOIPPHUHEHT 3KPAaHUPOBAHHA, onpenenseMblil no rpadukamM pucyrka 7.1.

7.18 Cpoxk cnyxBs1 NpoTEKTOPOB BLIMHCAAIOT N0 GoOpMYNeE:

m,-gq-1, 1],
Tn ~ - 7]0)
87601 (

n.cp
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pae M, —Macca npoTexropa, Kr,
g - TeopeTHUYEeCKas TOKOOTAauya MaTtepHana nporekropa, A-4/kr;
1. — KOd(hprunent ucnons3zopaHug Marcpuana nporekropa (77, = 0,90);

17, — x03(hduument nonesznoro aeicrausn nporekropa. (Bennuuny 7, nporekropa
npHHEMaOT paBHbIM 0,6 HIIM B COOTBETCTBHH € PacUeTHOH aHOAHOH MIOTHO-
CTbl0 TOKA NPOTEKTOPA ONPENENFIOT €ro 3HauCHHE N0 TEXHUUECKOH NOKYMEH-
TAUHH Ha NPUMEHAEMBLIT NIPOTEKTOP).

(n.cp — CPEANAA CHJIA TOKE B LIEITH NPOTEKTOP-TPyOa 3a 1utaHupyeMbiil nepHox
Bpemeni (71,), A.

7.19 Cpennioio CHAY TOKA IpynIibl NPOTEKTOPOB ONpeaensioT no ¢opMyine:

[ “UH_UE__C'S" lHer_'_ﬂ-'er'Dm'lm'e}hrn
o }/T&m 1?71+7F'an'Dm-'{:m

(7.11)

Ecnn npu pacuere cpok cnyx06et 7, nonyudaercss Meunbile 3arnjaHUPOBAHHOIO
cpoka, TO HYXXHO JUTHHY yuactka Tpybonposona /,, , 3a1uuuaeMoro ofHuM npoTeKkTo-
pOM, NMEPECUNTATh B COOTBETCTBHH c pacyeTHbIM 1, IlpotexTopsl na tpacce tpybornpo-
BOIa HEOOXOANMO YCTAHABIIMBATD COJIACHO BHOBb IOJIYUEHHOI HHE ;.

7.20 Ilpwn pacuere rpynnoBsiX NPOTEKTOPHBIX YCTAHOBOK ONPENENRIOT CIENYIO-
LiHEe I1apaMeTpbi:
® KOJIHYECTBO I1POTEKTOPOB B IPYILIE;

® PACCTOAHHE MEXAY NMPOTEKTOPAMH B rpyrnine,
® paccTOofAHME MEX Y IPYNOBOH MPOTEKTOPHOI ycTanoBKkoii 1 TpybonposoaoM.

7.21 Konuuecrso npotekTopos B rpynne s obecneuenus 3amutel Tpybonpo-
BOJA AOJIHKHO OBITS:
R

P T
N2k R (7.12)

nH

rae F— Tk 'Um:ur ' Dm'[:; (713)
?7:1'(U;:_'Ue ~k-U -*C-S”)

i

1.22 Jlna onpepenenns xonumuectna nporekropos N, pna  obecneyenns 3a-
WhTel 1 kM Tpybonposona pekoMeHlyeTcs NoJib30BaThCA HOMOrPaMMOii, NpHUBeaeHHOI]
Ha pucyuxe 7.2.

45



P 153-39.4-039-99

B noMorpaMme 1o ocH OpAHHAT OTAOXKEHO, ClEeBa - MEPEXOUIIOE CONPOTHBACHHE
py6oiiposona R, [Osm-m*} 1 cnpasa - conpoTHBnEHHE PACTEKAHHIO OAHOrO NPOTEXTOPA

Ky, (OM].

[Ipyn nonp3osanin HOMOrpaMmMo#i 3eobXoaHMO 31aTh!

* HAuaANLHOE Nepexoioe conporusneiie Tpydonposona i, B Om-ml;
e CONPOTHBIIEHHE PACTEKAHHIO oaHoro nportektopa K, B Om;

o anamerp Tpybonpasona D, B M,

e JUIHNY 3al0HUaeMOro yvactka tpybonposona f, » M;

o IiaHHMpyeMitil cpok cayxOpt NpoTeKTOpOos 1, B roiax.

7.23 Paccrosiie Mexay rpynrosbIMH NpoTeKTOpaMit H TpyOONpoOBOROM Onpe-
REAAKIT H3 BbIPAKEHHA

_ Ojj'inz-pz Dm [:: )
- Dm I[] 'Umaﬂ_—ina'R:am

Vo = (7.14)

rae i,, — CHja Toka rpynnoBoil NPOTEKTOPHON yCTaHOBKH B HAHAIBHBIH nepuon, A. B
NAHHOM CNyyae CHJIY TOKa PacCUMThIBAIOT NO (hopmyne:

ine = InNne' 1], (7.15)

R i — NIEPEXOII0E COMPOTHBACHRE TPYDONPOBOAA B HAUANBHLIH NEPHOL, OM-M*:

[, — AnnHa ydactxka TpyOoupoBOa, 3aulMLiaemMas rpyniioBod NnpoTexTopHONd yCTa-
HOBKOH, M;

Uezo — MAKCHMANLHO JONYCTHMOE CMeNeline notenmana tpyba - semns, B.

MiniMmansnoe yaaacnie HpoTrekTopos oT THyOonposoaa J0Nxkii0 COOTBETCTRO-
Bare 1pchbosanon. 7.7,

7.24 Puacter napaMeTpoB NPOTEKTOPHOI 3aUIUTL KOXKYXOB BBITOAHAIOT [0 METO-
JHKE aHAJIONHYHONR BbILLE NMPHBEACHIOH,

7.24.1 Cuna Toka B yeni 1porexkrop-koxyx (i, A) paBna:

U, ~U, ~k-U,,~cS

. i
Inx — (7 16)
R
rne & — koahpuunenT, yuuThi BN HEPaBHOMEPHOCTH PACHPENEHEHNs PA3HOCTH 10~
TEHIHANOB KOXYX-3eMAsA, npuuumaior k = 1,1;

[$,, — COMPOTHBACHHE LENH NPOTEKTOP-KAKYX, OM:
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PucyHok 7.1 KoaddhuumneHT 3xkpaHupoOBaHMUA NPOTEKTOPOB B
FOYNNG NPY PA3NUYHBIX OTHOWEHUAX PABCCTORHUS MEXAY
NPOTeKTOpaMy X ux anvue {a/la)

Ana npotextopos NIMBY, NMM10Y v NMM20Y, ycranosneHHtuix Ha
rnyBune 1,6 M

<Q
o
N
[

e
~d
N

KoadhpuumeHT 3kpaHupoOBaHns

0,65 - . .

0,45 v .

0,35 -

0,25 ——t -4
3 7 1 15 19 23 27 31

Konnuecrao NpoTexTopos, WT

—— aflg=1 - afla=2 —h—a/la=3 —— afla=4

—— af/la=06 —o—afla=10 - aflg=12 j{*-alla=16

U — MUHUMATIbHARA 33IUUTHAS HATIOXKEHHAs PA3HOCTb MOTEHUMANIOB KOXYX-3eMJIA,
B, onpeaenserca no dopmyne:

Um — UJH o Uﬂr

rae (/, — MuiMansiag 3auiHTHan pasiocTh NOTEHUHANOB KOXyX-3emns, B;

(7.17)

{Uex — €CTECTBENNAN PATHOCTD NOTEHIHANOB KOXYX-3EMJIA, B.

tenn snanenns U, n U, ne n3sectiint, 7o pasuocts notenuuanos (U, - U,,) cne-
AYET npitiumare pasoit 1 B.

7.23.2 Jlnuna yyactka KOXKyXa, 3allHWAEMOr0o OINIIM JIPOTEKTOPOM 1A KOHel
avkupyemoro nepnona (lox,, M), paBHa:

I‘ , R . e_'}’Tn
] = " HHK (7'18)

omek-U,-D,
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rne 71, — naaunpyemolii nepuon padortul nporekropa, roin;

D, — nuaMeTp Koxyxa, M;

I — HAYANBHOE 3HaYEHHE NEPEXOMIIOr0 CONPOTHBACHHA KOKYXA, Om-M2.

724 3 Koan4ecTso NpoOTEKTOPOB, HEOOXOAUMOE I 3AUIMTHI KOXKYXa, Onpeje-
naoT no ¢opmysie (7.8), B KOTOPYIO NOACTABAAIOT JUIHHY 33LHILAEMOr0 KOXYXa H
JUIAHY 3alUHTHOMR 30HBI OJIHOrO NPOTEKTOPA, NONy4deHHyio no n, 7.24 .2,

7.24.4 KonuuecTtBo nporextopos, noayuennoe no mn. 7.24.3 neobxonumo pac-
PEACTHTE MEXAY ABYMA FPYIINaMH, YCTAHABIUBAEMBIX [T0 KOHLAM KOXYyXa.

7.25 TlapameTpsl npoTeKTOPHON 3aiLHTHI, NPHMEHSAEMOMH Ui obecnevenns Tpe-
OyembiX 3aUHTHBIX NOTEHUHAAOB MEXAY KaTOAHBIMH YCTAROBKAMIHI, PACCUHTHIBAIOT N0
MeToanke n. 7.13 - 7.23, oanHako BMECTO €Ci1ecTBEHHOro norenuuana tpyoonposoya
CReNYeT NOACTUBAATL 3HAUEHHE CPEAHEH BENHUHUHEI HAUTOMEHNOH PAIHOCTH NOTEHIHA-
nos 1pyba-3emnsn, BLI3BAHHOH yCranobkaMH KaTonH0oH 3al1{H15l.
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4
Pucynok 7.2.

Homorpamma ais onpenesnenss KOJHYECTBA NPOTEKTOPOB B IPynMie:
1, =~ npanupyembiit cpok cnyxOu! IPOTEKTOPOB, FOAb;
[, — nnnna zauminaemoro yuactka tpyGonposona, M;
D ~ nnametp 1pyGonuposona;
R, ~ conpornpnenne pacrekaHuid oaunounoro nporekropa, Om;
N, ~ KONIHUECTBO NPOTEKTOPOB B IPynIIe, LT,

2
I, ~ Hauansnoc 3nadcHue nepexoanoro conporisiienus, Om m”.
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8 Pacyer napameTpos APEHaXHOU 3alnTh!

8.1 Ilpu npoekruposanny apenaxiod 3aumurel TPpyOoiipOBOAd OT KOPPO3UH
BBIIONHAIOTCA paboTsl, CBA3AHIBIE C!

® OrIpeueseHHEM HCXOMMBIX AdHHbIX;

o BL1I60POM CXEeMbE 3AULHTLL I MECTa YCTAHOBKH 3a1HTHLIX YCTPOHCTS;

* onIpeieNeHHEM CHIIBI TOKA APECHANXHBIX YCTaHOBOK 1 BbI0OP THNA APeiaxXa,
® pacyeTOM CeueHHA ApeHaxioro xabens.

8.2 Onpenpenenye HCXOARBIX HAHHBIX

8.2.1 Ilpn npoeKTHPOBAHHH NOJDKHB! DEITH BHIABJIIEHE CAEAYIOMNE UCXOHMHBIC
AauHbie N0 HCTOYHIKAaM Dnyxnaomux TOKOB:

® CXEMA MUTAHHA KOHTAKTHOH CETH 3NEeKTPHPHLIMPOBAHHOIO TPAHCIIOPTA,

o Ju1HHA yuacTka cOnvxkenun anekTpudUUPOBAHHOrO PEALCOBOr0 TPAHCNOPTA
C NPOEKTHPYEMBIM NOAIEMHBIM COOPYMEHHEM;

® DACIIONIOKEHHUE TATOBBLIX MOACTAHUMH H OTCACHIBAIOHIHX NYHKTOB BAQMNA
IAEKTPHGINPOBAHHON XKENEZHOH JOPOrH MAK TPAMBAaHON NN,

¢ MAKCHMANLHAA CHNA TOKA NATPY3KH KaX A0 TAroBoH NoJICTalilHH H OTCACHI-
BatO X Kabejiei,

¢ NajcHie HANPAKEHUA B OTCACHBAKOUIEM id/iepe ONPEneNaeTcs no JaHHBIM
Ynpasneuus sNeKTpihnuipoBaniLiX KeNe3HbIX Z0POL.

8.2.1 llo 3amnwaemomy tpybonposoay HEODXOANMO HMETH CICAYIOLNE Ai(-
HblE:

® TUIl U KOHCTPYKIYIIO HIONALHOBHOr0 NOKPLITH TRpyDonposoua;
® KOJHYECTBO NapasuienbHbiX HU10K 1pyBonpososaa,
® CPOK 3KCrlyaTtauuu tpybonposoaa,

* PACCTOAHME MeW Ny TPYDOOUPOBOAOM H TATOBLIMM NOACTAHLHAMH HAHM NyTe-
BbIMHW APOCCENAMU.

8.3 Bpibop cxembl 3a11HTH H MECTA YCTAHOBKH 3ALIUTHBIX YCTPQHCTS,

8.3.1 3awmuTy TPYBONPOBOAOBR OT KOPpO3uH OJYXAAI0IHMH TOKAMH OCYIECT-
BAACTCR ApEHAXAMH K aBTOMATHUYCCKHMH KaTOAHBIMH YCTAROBKAMH.

JipeHaxu cneayeT MPUMEHATE MONAPH30BAHHLIE HIH C aBTOMATHUYECKUM pery-
JINPOBAHUEM CONPOTUBACHHA APEHAXKHON LIEMTH, a8 TAKXKE YCHAEHHbIE, C NOACOSANHE-
HHEM HX K PENbCaM, NyTeBbIM APAcCenanM Hin cbopkam orcacsBaIOIHX (PHACPOB.
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8.3.2 JNEeKTpHUYECKHE APEHAXH yCTAHaBIIMBAIOT B aHOAHBIX H 3HAKONEpeMeH-
qpiX 30HAX MPEHMYUIECTBEHHO B MeCTax COmKeHHA Kenesnsix nopor ¢ mpyGonpo-
aofIdMH, TaK KaK MPH 3HAYHTENHHBIX PACCTOAHHAX YBEJIHUHBAETCA CeYEeHHE H JUTHHA
npeHaKHOro kabens, 4To 3KOHOMHUYECKH Heuenecoobpasno. Mecro noakmouenus
JJIEKTPHUECKOTO ApeHaxa Hanbonee >¢pexrusro B 30Hax ¢ HanbDonee oTpHUATEND-
HpiMit ToTEHUHANaMy pensc-zeMin. Ocoboe buumanue cnenyer ynensTh nepeceye-
WHAM © 31eKTPHHIIPOBAHHBIMH TPAHCTIOPTHEIMH JINHBAMMH.

8.3.3 AptomaruueckHe KaToAHbele cTaHlMH (npeobpa3zoBartesid) ClieqyeTr HC-
nONb308aTs NPH YAQNEHHH Ha paccTroaume bonee 2 kM OT HCTOYHHKOB b1y XaaroLusx
TOKOB. OTH CTaHUHH MOJIKHLI aBTOMATHUYECKH TMOANEPKHBATh 3a/1aHHOE 3HAYEHHE
MONAPH3AUHOHHOTO NoTeHUHAA.

MecTo YCTaHoBKiH aBTOMATHYECKHX KaTONHBIX CTaHuMil cneayer BHGHpATH €
yueTOM DACIONIOMEHHA KAaTOAHLIX 30H.Ha pesbcax nexTpuduuuposanHoro paic-
NOPTa ¥ HAJIMUYMA YIACTKOB FPYHTOB C OTHOCHTENABLHO MANBIM YACHLHBIM JNEKTPHYE-
CKHM CODBPOTUBIICHUEM, KOTOpLIE NiepecekaloT TpyOonpoBoa U MHHHKIO INEKTPUHLIK-
POBANLIOrO TPANCIOPTA.

8.3.4 Ycuneuustii agpenax #eodXoaHMbl B CICAYIOIHX ClIy4anX.
® [IPH HAUTHYHH HECKOJIBKHX HCTOUHHKOB ONYXARIOUHX TOKOB;

® IIPpH 3HAKONCPEMCHHBIX NOTCHIIHANAX HA NOAZCMHULIX KOMMYHUKAUHAX,

* NIpu 3nauuTenblbix (Oonee 3-5 KM) pacCTOAHUAX MEXAY 3aUHUIAEMBIM 005-
€KTOM H HCTOUHHKOM Onyx»1aiouix TOKOB.

8.3.5 [inn 3aumrel TpyGonposoaa ot Koppo3uu OIyKAaAIOUIMMH TOKaMH MOCYT
ObiTe IpHMenensl nosspu3osanueie nporekropsi. Hanbonee uenecoobpasno npume-

HEHHE 3THX NMPOTEKTOPOB B KAYECTBE BPEMEHHOM 3aLUHTH HA CTposawnxca Tpybonpc-
BOMAX.

8.3.6 Tlonnapusosautibie H yCHIIEHHBIE APEHAKHK CHEAYST NOAKIIOUATH TOABKO
K OTCACHLIBAIOLUM (PHAEPAM WIIH K CPEANHM TOUKAM NYTEBBIX ApOCCeseH.

8.4 Onpenenenye cuiibl TOKa APpENAXHBIX YCTaHOBOK W BhIOOD THNA ApeHaxa.

8.4.1 [lpenaknas 3aiuuTa NOA3EMHBIX METAIUIHYIECKHX COOPYKEHHH KOSIKHA

OCYLWECTBAATLCA NMPH MHHUMAJILHOM 3HAYEHHH CPCAHCH CHIIbI 3ALKTHOrO ApPEHaX-
HOI'o TOKa.

8.4.2 Jlna onpenesienns Cuibl TOKa B APEHAKHON ycTaHoske HEOGXOAHMMO
SHATH cpejineMecauiyio CHIly TOKAa HAarpy3ku TArosoif NOACTABUMY i, W PACUETHBIE

KO3hduimentn xoppensunn K, K, K, Ky u Ks, xapakrepusyioume cuctemy "nos-
ICMHOR coopyxkenne - eKTPHpUIMpPOBalHas Xenesnas nopora”.
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8.4.3 Cuna toka uepcs snexrpuuecknil apenax ( /o ) onpenenserca HEXond u3
YC/IOBHA, Y10 TOK YTEUKH N3 PEJibCOB INCKTPHPHUNPOBAHHON xeJle3HOH JopoTrH n
rpyut cocirasanet ite Honee 20 % ¢ T TOKOB Hal PY3KH TATOBOI TOACTAHUMH!

iy =020, KKy -K3:Ky-Ks (A (8.1)

rne K — xospunyenT, yusuTeiBatonil paccrosuye Mexay 1pyOonpoBooOM M dek-
TPAQHUNPOBAHHON HKEJIE3HOH AOPOIrOH,;

K; — xod(ppuilMeHT, YUATBIBAIOUIHIl paccTosHKEe OT Tpybonposoad A0 TAroBO#H
[IOACTAHLHN,

K3 — xo3huunent, YMHTLIBAIOUHIT THIT H3ONAUMOHHOIO NOKPLITHA TPYOONPOBO-
A0B,
Ky — kordhpHUHEHT, YUHTHBAIOILHHK Cpok ciykObl TpyBOnpoBOAa,

K5 — xo3bdnuyenT, yUYHTBIBAOIIMA KOTHYECTBO Tapanieilsio YIOKEHHLIX TpYy-
OonpoBoOAOB.

3nauenia koadduunenros K;, K, K; ,K; v Ks npusenens B Tabnunax 8.1 -

8.5,
Tabnuna 8.1
3nauenne xkoxpduunenta i
Paccrosanne mexay Tpybonposo- BEI;HIIHHB ko3PHumnenTa
AOM H 3NEKTPHPHIIHPOBAHHON XKe- Ki
ne3HOH JOPOro, KM

| To 0.5 0,9
3,5-1 0,7 l
1-2 0.4 l

] 2-3 0,2
Bosee 3 R 0,1 ]

8.5 Pacuert ceuennsa ppenaxnoro kabens.

8.5.1 Heasasncumo oT cnocoba nojpxiiodeHnd ApeHaxHoro kabens ero ce4e-
HUE ONPEREAAETCA W3 YCHOBHA, YTO CYMMa RaMeNHua nanpaxenia B xabene n nano-
HMCHHON pa3HOCIH NOTEHIMAN0B TPyDa-3eMNis e A0/HKHA NPEeBLILATL PA3HOCTI N0
TEHIHAIIOB MEXAY TPYDONPOBOAOM H DESHLCOM.
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8.5.2 Ceuenue apesaxuoro kafena Sp; (s MMZ) paccunrbiBaetcs 1o hop-

MYJIC. .
o " P L

Oy = AU, [A] (8.2)

rae [ — ATHHA APEHAXHOro kabens, M;
Oy — YACJIHHOC ICKTPHYECKOE COIIPOTHBJICHHE MaTepHana kKabens, Om-MM*/ M,

AUy — nonycTHMOE nageHne HanpsxeHHa B ApeHaxioH uenu, B,

Tabnuua 8.2
3uauenue koxpdpuunenta I,

Pacctoaune ot tpybonposoaa no éBHHIIHHa ko3(pPpuumenTa
TArOBOH NOACTAHLMHK IeKTPHDHLIH- (5
POB2 s {OH MEJIE3HOH AOPOTroH, KM

Ho 0,5 0,9

0,5 - 1 0,6
1 -2 0,35

2-3 0,2

bonee 3 0,1

Tabnnua 8.3

3nauenive ko3 pduunenta K

Tnn M30/19UMOHHOTO NOKPEITHA TPpybONpOBOAA Benuununa
ko3 pruenTa I(;

Tpex-, nayxcnoiioe nonuMepHoe 1OKPHITHE HA OC- 0,3 *
HOBE TEPMOPEAKTHBHBIX CMOJT M NMOJIHONE(PHHA; MOKPBI-
THE HAa OCHOBE TEPMOYCAXKHBAKOLIHXCA MATEPHASIOB

Bce OCTAJIBHEIC MOKPBITHA YCHICHHOIO THIId KPOME { 0’5 I

MACTHYHEIX ¥ NONHMEPHO-OUTYMIIBIX ‘
L |

Mactuynie H NOSHMEPHO-OUTYMHbBIE TTOKPBITHA 0,8

p— i

Bce noxperrus nopmansioro tina 0,9

e
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8.5.3 llpu noawntoueity apenaxHoro xkabens yenocpesCcraetiio K MHHYCOBOI}
lIHHE TATOBOH NOJNCTAHUHH IONYCIWMOE NMAACHHE HANpAXeHuds B APCHAXKHONM uerny
PaBHO MOTIYCTHMOMY TajeHHIO HAMPAXKEeHHs B ApeHAXHOM Kabene, KOTOpoe Ornpe-
aensercs 13 rabnuuel 8.6, a NpH NOAKNIOUECHHH APEHAXHOT0 Kabena K penapcaM ye-
pe3 CpPenHIOn TOUKY NyTeBbIX Apoccenei - 3 tabnuuet 8.7,

‘Tabniua 8.4
3uauyenne ko3dpuurenra Ky

—

Cpoxk cayx0Oul rpyGonponona, roms PBenHlmua kordigrenta Ky
Meree 3 | 0.5
+ 5.7 - 0,6 ]
| 7.0 ) 0,8
10-15 I 0,9 |
bonee 15 1.0 |
Tabnuna 8.5
3nauenne kodpdpuumenra /(s
l KonnuecTBo napanfienbHbixX éeﬂwmﬂa k03(phunenHTa
TPYOONpoOBOAOB K
| 1 0,75 |
, 0,85 |
l 3 0,93 |
| 4 0,97 |
| Bonee 4 1.00 ‘
Tabmviua 8.6

JJonyCcTUMELe 3HaYeH s NaAeHHA HANPSXKEHUA B APEHAXHOM kabene
NPy NOAKAIOYEHHH €ro K MHHYCOBOH WHHE TAroBOH NOACTAHUHH

B
{

}- T
Pacctosuue Mexay 0rcaceiBalolHM 0.2 [ 0.5 * 1.0 | 2.0 3.0

HYHKTOM B TPYOOIIPOBOIOB, KM l

g

HornycrrumMoe nanenie Hanpsxeus B |
aperaxnoM kabene, B |

10 1112 13 14
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Tabanua 8.7
JonycTiiMoe 31aieHng naneHua HANPIKCHHA B ApenaxkioM kabene
NPH NOAKIMIOYEHHH €ro K CpeaHer TOUKE NyTeBOoro npoccens
| : .
05 | 1.0 ] 20 | 30

r

PaccrosaHue Mexay TpybonpoBoaoM M 3Jek-
TpH(pHUUHPOBANINOHA XeNe3Hoil noporoi, KM

naxuom kabene, B

I b .

1
[onycTHMOE HajeHHE HANIPSAXKCHHA B ipe- ; s I ’ ‘ .

8.5.4 Ilapeumne Hanpsaxenusa B Gunepe AU,y npyH nNoawIIOUEHHH APEHAKHOTO
ka0ens K oTcachiBalouuM (puagepam onpenensiercs no Qopmyrne:

AU, = 4U, + 4U ,, A (8.3)

rne  AUp — nagenue HanpaxeHus B OTCAchiBaloIieM (Quiaepe onpeuenserca o
AaHHBIM YTIpaBiienna aNekTpupHUMpPOBAHHbIX XKeAC3HbiX Aopor, B.

8.5.6 ConporussienHe apeHaxHoro kalens npu NPUMEHEHWH YCHIIEHHOIo
ApPeHa)ka onpegensercs no GopMyne:

=AU;M+E(,___(R6+R
. ¥ K

Rﬁ + Zﬂm)r OM (84)

K Hm

Lo

rae AU, , — cpentaa BenMMUHHA PAa3HOCTH MOTEHUHANIOB MEXIY TOUYKAMH NPHCOEIH-
HEHHSA APEeHAXA K NOA3EMHOMY COOPYMEHHIO H PENbCaMU 1IPH OTKINO-
yeHHoM apenaxe, B;

o — Cpelusas CHJIa TOka YCHAEHHOro ApeHaxa 3a BPEeMs OTLITHOTO JPEHHPO-
BaHua, A;

l.g — HanpsykenHe Ha BBIXOAE BONBTOAOOABOMHOrO YCTPOMHCTBA YCHIIEHHOIO
npenaxa, B;

{5 — conpoTHBIEHHE YCTaHOBKY yCHIeHHOro apeHaxa (6e3 nobasoynoro co-
npoTUBAcHNS), OM;
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Zem — BXOALOE CONpoTHRIcHHE TpyDonposoaa, Om,

Benununna R,y onpenenserca no BONbTAMNEPHONH XAPAKTEPHCTUKE NPOEKTHPYEMOTO
Apeiiaxa Wi 1o opMmyJie:

:U“:"Q_f_, B

I

U, (8.5)

rae U — HanpaxenHe XonocToro Xona yCH/JAeHHOro apenaxa, B;

{/, — HanpsHKEHHE HA 3DKIIMAX MPOECKTHPYEMOro APEHANKHOI0 yCTPOMCTBA fpH
TOKE Harpyiku i, = I3 , B.

Bennuuna Z,,, onpeseisercs no METoAKe pa3jiea 3 Hil PacCUHTBIBAETCA 10
pe3ysnbLraTaM H3MEpeHnit no gopmye:

, _AUL,-dU,., 86

rae 4U,,,., — cpecanas pa3sHOCTh NOTEHUHAIOB MEXAY TOYKAMH NIPHCOENHHEHHA Ape-
Haxa K TpyDONpoBOAY H K pPenbCaM B pexHUMe NONAPU3IOBAHHOrO JpeHa-
na (MPH OTKIIIOUEHHOM BONBKTOA00aBOYHOM yerpoicTae), 13;

Iya — CPENHsst CHIA TOKA, TIPOTCKAIOUIETO YEePe3 yCTPONCTBO YCHIIEHHOTO Ape-
Hawa, paboTaioniero B peXXUME [MOAAPUIOBAHHON0 Apeiiaxa.

56



PQ1 153-39.4-039-99

g PacuyeT v npoekTupoBaHue COBMECTHOW 3auiuThl
MHOIOHUTOYHbIX TPyOonpoBso40B

9.1 Karoanas nonapH3auua MoA3EMHBIX METAITHYECKHX COOpyxeHnuit (noa-
seMHbIX TPYOONpOBOAOB) HE HO/DKHA OKalblBaTh BPEAHOr0 BJIHAHUA HAa COCEAHHE
OA3EMHbBIE METAIHUECKHE COOPYKEHHA.

0.2 BpenubiM BAHAHUEM KAaTOAHOH NOMAPHIAUHH 3aLHUACMOT0 COOPYXKEIHA
1A COCC/IHHE METAULTHUECKHE COOPYIKEHHA CUUTAETCH:

e ymMernirlueHne no abCconoTHON BeNHUHHE MHHHMAIIBHOIO HJIH yBENTHYEHHE 110
a0CoMOTHOH BCAHUYHIE MAKCHAMATHLHOr0 3aUIMTHONO MOTEHUHANA, YCTAHOB-
sjiennoro 'OCT 9.602-89 na cocelHHX METANTHUECKHX COOPYKEHHAX,
HMEIOLWHX KaTOAHYIO ITONIAPH3aLHIO;

® [10ABJIEHHE ONACHOCTH KOPPO3HH 1A COCEeAHHX COODPYXEHHAX, palee He Tpe-
CopaBlwiMX 3aLUMTHI OT HeEe.

9.3 Ycranosku katoanoit 3alHTsl MOryT OKa3biBaTh BPEAHOEC BAHAHHE B CJY-
Yanax:

® napaniejbHOro npoJieraHia 3awiuinaeMoro Tpybonposona APYroMy mnoa-
3EMHOMY META/UTHUYECKOMY COOPYKEHHIO,

® PacCHONOKEHHA AHOAHOIO 3a3€MJIEHHA KaTOAHOH YCTAaHOBKH oaHoro 1pybo-
nposoaa sOH3KM Apyroro Tpyodonposoaa;

® fiepeceyeHu s 3amwmiaeMoro Tpybonposoaa ¢ HE3aHILEHHBIM.

9.4 Bnusnue katonnoit 3aiiHTel BIPAXAETCS B CMEILEHWH B OTPHUATENBHYIO
CTOPOHY pa3HOCEH NOTEHLHAIOB Tpyba-3emns Ha yuactxke TpyObonposoaa, pacnono-
KEHHOM BONIM3M aHOAHOIO 3a3eMJIEHHA, HA OCTANLHEBIX yyacTkax Tpyboiniposona B 30-
HE 3aLHTBl KAaTOAHON YCTAaHOBKH Halnopaercs cMeuleHue pa3HoCTH NOTEHIHANIOB B
NOJIOXKHTENLHYIO CTOPOHY; Kak NMpaBMfio, 3TO CMElUeHne HEBENHKO. [akxe B nosno-
KHUTENbItYI0 CTOPOHY CMEWAETCR PAa3HOCTh NOTEHUHAIOB Ha He3auwHleHHOM TpyDo-
NPpoBOJZiE 1npu nepeceyeHy ¢ 3alUHLIEHHLIM COOPYXEHUCM.,

9.5 Tlonnoe ycrpanenue wnu ymenbwenune 10 6e30nacibX Npeienos BpeaHo-
'O BIHAHUA kaTOAHOH NMOJAPH3ALHK 3ALHIUIEHHOTO COOPY)KEHHA HA CMexHble (na-
Pamenshbie) coopysxenus, He HMEIOUHE INEKTPOXHMHYECKOIT 3aLIHTEI, MOXET ObITh
obecneueno CAenyOINMH criocobami:

® YCTPOIHCTBOM pa3faenbHOH WIH COBMECTHOM 3aULIMTHL,

® Yhaneuuem anoaHoro 3azeMieHusa KaTooHOH YCTaHOBKH, ABJSIOUIErOCs HC-
TOYHUKOM BPEAHOTO BJIHAHHA, OT HE3ALMUICHHOI0 COOPYXCHHUA HA pac-
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CTOANNE HE MeHee 3y {(V — PACCTOMIIC MEXKAY aHOAHBIM 3233CMACIHNEM ) 3.
HiiHaeMbLin 1py8QnpoBaLOn ),

® YCTPOHCTBOM MNEPEMBINKH B TOUKE JPEHaXKa HIH Ha HEKOTOPOM PACCTORHIy
OT HEE MEKAY JAMMUINEHION M 3aUUACMOI KOMMYHIIKAUNAMY {(CeucHije

NEPeMbIUKH ONPEACIAKT PACHETOM );
® YCTAaHOBKOH rpynbl (IPOTEKTOPOB Ha CMEXKHOM NOAIEMIHOM COOPYXKEHHH,

9.6 Ilpu paznensHOR dNEKTPOXHMHYECKOH 3a1IHTE CMEXKNLIX COOPYIEHUH Uy
NPH OTHOCE AHOZNOr0 3a3eMJIEHHA OT HE3aIWIIEHHOTO COOPYIKEHHA CTenelsb Bpes-
HOIrO BJIMAHHA YCTAUABJHBAETCA NPH HANARKE 3anPOCKTHPOBAHIILIX CPEACTB 3/1eK-
TPOXHUMHUECKOIT 3atuThl, [Ipy HAAKUHK BPEAOro BAKANKUA paspabarsisaiorca Mepy
Nno ero ycrpatenuio. cxwnouenue speiHoro BIHAHHA JOCTHKAETCSA NMYTEM YCTPOlicT-

BA JIEKTPHMECKOH NEPEMBIMKHU.

0.7 Tlapannenbhible MAarHCTPpaNbHbie TPYOONPOBOABL! N0J1XKIibl OBITE COBMECTHO
3aLUHINEHBI OT KOPPO3HH C LEHABIO HCKAICHEHHR BO3MOKHOTO BPEAHOTO BIBANHA Y

pE3EpPBUPOBAHUS CPEACTB 3aULUTHI,

9.8 Pacuer napaMeTpoB YCTalHOBOK COBMECTHOH KATOMHOH 3aU{HUTHl BEIITOHET-
CAl TaxK XKe Kak ¥ A5 OAHHOouNBIX TpyOonposonos.

9.10 Cuna TOKa yCTaHOBOK COBMECTHOM KaTOAHOM 3alUThl ONpEenenseTcs M3

BbIPAXEHHA! -
i—_—Zf, A (9.1)

=
rae i — BEAHYMHA TOKA, HeoOXoauMan A 3aiuntsl i-ro Tpybonporoaa, A ;

}H — KOJIH1€ECTBO COBMECTHO 3auiiuiaeMbix TpybonpoBoaos.

9.10 Pa3zmemenue xaroaHsIX cTanuuil Ha napasnensHsix 1pybonposoaax npo-
H3BOMMTCA YCPE3 HHTEPBABl, PABHLIC WIH MEHLILIHE JUINHLE 321IKWTHOW 30HLI HA TI€-
puoa vepes 10 s1eT akcruyaialiii NPOEKTHPYEMOit COBMECTHON KATOAHON 3a1UTHIL.

9.11 B rouke ppenaxa Bcex napannensisix Tpydonposogos ncnonsiyercd
WIEKTPHIECKAS IIEPEMBIUKE IS PE3EPBHPOBANKA KATOAHOH 3an1WThl Ha Ciyual OTKa-
33 B paboTe OAHOK H3 3AUMTHLIX YCTAHOBOK.,

9.12 Touka npenaxa ycranoBKH COBMECTHOH KaTOAHOH 3ailHTL! BuiOrpaercs,
HCXORR H3 COCTOAHNHA H30NALUHOHHOTO NOKPLITHS Ha TPYDONpOBOAAX.

Kak npasino, Touka apeHaxa obopyayerca na Tpybonposose ¢ HanGosnsuel
NOCIOAHHON PacnpocTpaHeHnds Toka (HauMeHbluel [UIHNOH 3aUIMTHOW 30HBI YCTd
HOBKH KaTOAHOH 3a1MTel. B yacTHOM cayvae, Touxka apenaxka obopyayercsa na Tpy
Oonporoae ¢ nanxynued nsonsuuei, To ects Tpedylouero 6osbuIyi0 cuny 3aWUT
OO TOKA.
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9.13 ConpoinplieHHe NEpeMbIuKH 3ns AByX TpyOonpoBoaos Oonpeaensior no
dJOPM}'HE.

R =~ Z:f (cha,l—chajl), Onm (92)

o sha,l

rpe @y H @z — HOCTOSHHBIE PACNPOCTPAHEHNA COOTBETCTBEHHO TEPBOro K BTOPOroQ
1pybonposona {a; < ay);

Z, — XapPaAKTEPUCTHUECKOE COITPOTHBAEHHE BTOPOro Tpybonposona, Om,
| — 1j1ey0 3aMUTHOI 30HBI, M.

[1py 3neKTPHUECKOM COeHHCHHH HECKOJIbKHX TpyOonpoBoioB conpoTHBiieHHE
nepeMbluKH onpenensoT nonapno (va oaxoM Tpybonposoae #3 unx obopyamosana

TOYKA APCHAXKA).

g.14 Ceuenne nepeMblukH onpeaensercs no gopayle:

' ‘F 14
S = BT s ©3)

LM

FAE  Ou — YACNBHOE CONpOTHBIIEHHE MepeMbiuki, OM MM /M;
luye — DTMHA NNEPEMBIUKH, M.

9.15 Tepembriuku nomxHbl pa3MbIKarsCa © €150 KOHTPOJIR BENHUNHBL TOKA B
EPEMbIIKe U JJ18 HAIAAKH DJIEKTPOXMMHUECKON 3aliThi,

9.16 Ecnu tpybGonpoBoasl HMEIOT TEXHOJOTHUCCKYIO IEPEMBIUKY Ha PACCTONA-
HHH OT TOYKH HpeHaxka MeHee 1/4 uIHHel 3alMTHOTO NJieya, TO 3JIEKTPHUECKHE Tie-
PEMBIYKH B TOUKAX APEHAKA NOIIYCKAETCA HE YCTaHABNIHBATh.

9.17 Pexkomenpyemnpie CXeMbl COBMECTHON KaTOAHOM 3alMThI NAPANIIE/ibHbBIX
Tpybonposonos:

¢ OpHa xarojuHas ycTraHoBKa HA HECKONLKO napaiensHbix Tpybonposonos
npu o0wieit cune Toka 3ammthl Ha 10-p1# rog akcnnyaraunu He donee 40 A.
Anoptoe 3azemsienine MoxkeT ObiTh pacnonoxeHo no MmoOylo CTOpoHY OT
TpyOoniposoaos. PazMeurenie 10Uk ApeHaxa KaTtoaHoi yCTaHOBKH IIPOH3-
BOAWTCA B cooTBeTcTBUM c 11, 9.12Z.

¢ [{Be KaropnbiXx ycTanoeBka Ha HKECKOJBKO napauieNibibiX TpyObonposonos
npu oQuueit cune Toka samtuTer Ha [0-wiii roa akcennyaraumu ue Oonee 60 A.
Anonnste 3azemMienns kKaToAHBIX YCTaHOBOK MOrYT ObITh PacmosokeHbl KaK
no oaHy cTOpoly ot TpybonpoBoaoB, Tak 1o pasHsie cTopotsl. Hpn pasme-
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HIEHHH aHOAHBIX 3a3eMNeHHIT no oany cTopony oT TpybonpoBOAOB PACCTOR-
HHEe MEXTY HHMH JOJKHO ObITH He Menee 3 MX JIMHEHNbIX Pa3MepoB, HO He
meHee 200 M. PasMeutenne Touex apenaxa Katomiblx YCTauOBOK NPOH3BO-

AHTCS B coorpercisun ¢ 1t 9.12.

e [ipu cine roka sammrTil Kaxuporo tpyodonposona 6oneec 235 A Kato/iHbIE yC-
TAlHOBKU JomxiHbl OuiTh 000pynoBanel Ha kaxaoMm TpybonpoBoae, @ TOYKH
APEHAXKA COCAHHAIOT ITCPEMBITKAMH.

o [Tpu paccrosiinu Mexiay napamensieimil Tpybonposoaamu Oosee 50 M He-
3aBHCHMO OT CHJbI 3aUIMTHOrO TOKa uenecoobdpa3sHa ycTanoRKa KaTOANBIX

craHuMi na xaxnom tTpybonposojie.

0.18 Bruouenne HECKOABKHX KATOAHBIX CTAaHLHH € PaliibIMH TOUKAMH JIpe-
HAXa HAa OAHO AHOMAHOE 3d3eMJIEHHE HE JONYCKAETCH.

9.19 B cnyuasax, Kkorna HanpsXXeHUs KaTOAHOH CTaHlMH HEAOCTATOUHO INIA
obecneuenys HeOBXOUUMOr(O 3al{NTHONO TOKA AONYCKAETCA NOCHEAOBATENLHOE CO-
eAMHICHIE ABYX KAaTOAHLIX cTaiuuit (npeobpazosateneii).

920 Dnexrpuueckye NEPEMbIUKH AOMHKILI BEINOANATLCA TONMLKO C NPUMEHE-
HHEM KOHIPOJIBHO-H3MEPHTENBHBIX TYHKTOB.

9.21 B mecrax cOmixenus uny nepeceuecns 1pyobonposoioB yCTaHaBJIHBAKOT

KOHTPOJIbHO-U3MEPHTENbHBIE KOJIOHKH, B KOTOPHIE BBOAAT NMPOBOAHHKH OT 3THX TpY-
Gonposonos ¢ coorTBeTcTBYIONEH MapkupoBkoii. Ceuenue nNPOBOAHHKOB JOJKHO
61T He Menee 10 Mm? no amomunnio. HeobXoaHMOCTh YCTAHOBKH NEPEMBIVKH OTI-

pPEAENseTCA MO Pe3ynbTartaM HalaaxKH CPEACTS JCKTPOXUMHUHECKOH 3alUTHl NPH BbI-
A8NEHHY BPEAHOTO BIIHAHUA cucTeMbl D X3 oqHOro Tpyobonposoaa Ha Apyrou.

9.22 Dnexrpuueckde nepeMbiuky Mexpny TpybonposonaMu A0kHbL DEITE yC-
TAHOBJIEHBbI TOMIBKO B TOYKax APEHaxa (KpOMe y4acTKOB CONMMKEHUA HITH nepeceye-

HHA TPYO6ONpPOBOKOB).

9.23 Tlpit npockrHpoBantiy COBMECTHOR APECHANCHOIR 3qIIHTH HCCKONIbKUX Na-
panienniusix Tpybonposoaos cuiia APEHAXHOI0 TOKA ONPEAENseTCs B COOTBETCTBHH
¢ pa3nenom 8.

9.24 Jlpenaxy obs3atenbHOo NOMMKHBEL KMETH TOUKY ApeHaxa Ha Tpybonposo-
e, OTBEYAIoHIEro ycaosuam . 9.12.

9.25 ConporTHBieHHE H ceucHie MCKTPHIUECKoil nepeMbnrixit Heodxo Mo on-
pelnenste no rpebosanusam n, 9.12 v n. 9.13.
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10 OcobBeHHOCTHN NPOeKTUPOBAHUA IMEKTPOXUMUYECKON

331 Tht TPYOONPOBOAOE ¥ NNOLWAA0K MaruCTpanbHbiX HedTenpoBoA OB

10.1 FHcxonnbisy JaHHBIMH IUIS POEKTHPOBANHS 3JIeKTPOXHMHYECKOI 3aulH-
151 ABJIRIOTCA CNEAYIOINHE AAHHDIE!

nJtan MAaoLAanKy ¢ ykalannem pasmeuleHua obopynosaHug H Tpybonposo-
0B,

frepetctib BCEX noj3eMibIX Tpy0onpoBoaos ¢ ykasatiie HX JiHibl B LHa-
MeTPA,

yIEIBHOE EKTPHUECKOE COUPQTUBIEIHE FPYHTOB HA UIQIANKE H 3a ee

npenesiaMu Ha paccrosiind ne Mmeree 50 M, a Taloke pe3ynbTaThl BEPTHKAIIb-
HOIO JJIEKTPHUECKOTO 30HAHPOBAHKS rpyHTOB Ha rnybuny no 100 wm;

MaKCHMaJIbHas TeMIepaTypa rnepekayHBaeMoro npoayKIa;

OUCHKd BJIHAHHA 6JI}’H<',£I3I01HI{?( TOKOB OT HCTOYHHKOB NOCTORHAHOTO H NEPE-
MEHITIOTIO TOKA.

10.2 3anaucii NpoOEKTHPOBAHHA ABNAETCH ONpeENesieHHE KONHUYECTBA CPEeACTB
IEKTPOXHMHYECKOI 3aIMTBI, HX MOIIHOCTH U pa3MeLUEHHA.

10.3 OO0uias cuaa 3alMTHOrO TOKa onpenenserca no Gopmyne:

N
Lon=J o 2 Si A (10.1)

f=l

FAC J5 00 — 3AWMATHAS TUIOTHOCTS TOKA KOMMYHHKAUMH [JI0MIAMKH, NMZ;

Di — nnouans nosepxnoctH i-roro Tpybonposona, M,

2

N, — o0uee xonnyecTso noa3zeMubIX TPyOOoNpoBoj0s Ha IoMajKe,

10.4 3amarnas riuoTHOCTb TOKa KOMMYHHKAUMH TUIOLUAAKH ONPENENAETCA H3
Tabnuuer 8. 1.

10.5 Ouenka snuanusa 61ayxaalQuHX TOKOB OT HCTOUHHKOB NMOCTOAHHOIO H
HEPEMEHHOr 0 TOKa NPOH3BOANHTCA B cooTBETCTBHH C Tpebosanuamu I OCT 9.602.

10.6 3a maxcumaneiylo TeMnepaTypy nepekauHBaeMoro npoAykKTa NpHHHMA-
CICR MakcHMapHas cpeanccyTOuHas TEMIEpPaTypa 3TOFO NPOAYKTA.

10.7 3a peanuiity yaenbiioro 3acKTpHUECKOTO CONPOTHBEHHA IPyHTa NpH-

1
'HMaeTcn ee munumanbHoe 3HaveHue, NONYUEHHOE HA NOWAAKE TIPH HINDKEHEPHBIX
H3bickannax
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Tabnuna 10.)
MuHnasansnag njioTHOCTS 3aIUMTHONO TOKA

Tpybonposoaos nnowanecx MH

il

— il

-
[—NE Yaennnoe Hayniuue onac- | MakcuManenas MunnManouas
' NN | 3MEKTPHUECKOE HOT'O BIHAINA Temieparypa ne- IJIOTHOCTD 3a-
conporusnenie | ONyKAaoiHX TO- | peKaYHBaeMoro HIHTHOIO TOKA,
l | 1 pyuToB, OM'M KOB npounykra, °C MA/M?
— - |
1 Menee 10 HNmMeercs Bonee 20 | 35
2 | He umMmeeTcs Menee 20 25
') -
|
| 3 10 - 40 Himeercs bonee 20 25
| 4 l He umMmeercs Menee 20 {7
]
| § | Gonee 40 Hmeercs Bonee 20 17
| 6 l He umeercs Menee 20 12

10.8 KonuuecTtso ycTaHOBOK KaTONHOH 3alMTHl KOMMYHHKAUHH NAOLIANKH
MH (N,..) onpenensiercs no gopmyne:

Y (10.2)
1” ’ kﬂ.ﬂ

rae 1, — obiias cusa 3aUMTHOrO TOKA NOMIEMHBIX KOMMYHHKALHEA mTouaaky, A;

I, — nomunnansHas cuna ToKa KaTomHoW cranuwmu (npeobpa3sosarens), onpene-
naeMas rno rexXuHYeCKoOH NOoKyMenTauuy, A,

kin — ¥03QDUUHEHT 3a1LHTHI OT TEPErpy3KH KATOAHBIX CTAHIHi (U1 TTPOEKTH-
PYEMBIX MAOLHAAOK NPpHHHMAETCa paBHbiM (0,7, VA CYIlECTBYIOIHX T1JIO-
nanox - 0,85).

10.9 Tun anoansix 3a3eniiennil BLIBUPACICA B COOTRETCTBHI C pasnenom 0.

10.10 AHoassic 3a3eMNCHHA PACHIPEAETAIOTCA BOKPYT NHIOWAAKH 11 npUMep-
HO PaBHLIX PACCTOAHNUAX MEXAY HHMH.

10.11 Anoamnuvle 3a3eMnenus pazMenialores B IPYHTAX HAUMEHBINETO YAeNb”
HOTQ 3NCKTPHUECKOrO CONPOTHBASHHA HA PACCTOAHIN OT IpPanyi 1Jiomanku 1 Apy:
FHX NOJ3EMIILIX MCTAINHYECKHX COOpYKERHI He MeHee uem ua 40 M.
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10.12 PasMeuieHue KatoAHBIX CTAHUHI U AHOIHBIX 3a3eMJIEHHH ClieflyeT npe-
AycMaTpHBATE 33 TIpee/Iamu B3PHIBOONACHONK Y MOKAPOONACHOHA 304,

10.13 1Ha TCPPHUTOPHH NITOIAJKH 11eo0Xo MO YCTAHABAUBATEL KOHTPOJLHO-
{3MEPHTENILHBIE NYHKTHI JUIS KOHTPOJIA TMOJIAPH3ALUHOHHOIO NOTEHUHana 1o ['OCT

9 602 B konudectse, onpeaensemoM no 'OCT 25812 (¢ 01.07.1999 r. - no 'OCT P
51164-98).

10.14 llpu wanuunn OnyxparowHx TOKOB BbIOOp M pacuer napaMeTpos
CpEJICTB INEKTPOXHMHUECKOT 32IMTHE CHEAYST NPOH3BOAHTSH MO YKA3AHHAM Pa3Aesios

4u8.

Ecnyu Ha nedrenpoposie npejycMaTpHBaeTCs yCTaHOBKa JIEKTPHYECKHX Jpe-
naxeil na paccrostnu ot nnowankd 10 10 kM, 10 3amuTa or OsYKA3OUIUX TOKOB
noshkHa Obpl1b OCyIECTBiIENa KATOMHBIMH CTAHUHAMH C aBTOMATHYECKHM NOUIEPKA-
HMEM 3aUUTHOIO NOTEHUHANA.
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11 OcobeHHOCTY NPOEeKTUPOBAHUA 3NEKTPOXUMUYECKOU
3aluThl NepexofoB MarucrpanbHbiX HEPTENPOBOA OB
yepes BoAHbIe nperpajbl, XenesHble U
asTomobunsHsle aopory

11.1 Ha nepexonax uepes Bouunie nperpanst npd ux anuue donee 500 M na
osuionm 13 Geperos fa paceroduuu e 6onee 1 kM oT BOAHOM nperpans! A0/KHA ObITs
NPEYCMOTPENA YCTAHOBKA KATOAHOH 3atiiTsl.

11.2 Ha ncex soaunix nepexonax anuuoto donee 500 M neobxogumo yctaias-
JIHBATH XOHTPOSLHO-H3MEPHTENBHBIE NYHKTHI JUIS KOHTPOAA NOTEBHANa U CIfisl TO-
ka B Tpybonposoae (110 nagenuio Hanpaxkets Ha yuactke aminoil He menee 50 M),
Houyckaerca HCH0/B30BaTh OTACABHO-CTOALIHE KOHTPOABHO-H3MEPHTEALHBIE NMYHK-
To! {(pucyHok 11.1 A) HAH KOUTPONBHO-HIMEPHTENLHBIC MYHKTBI C ABYMS KieMMaMy
OT KatoAuuX suisonos (pucynok 11.1 B). Bropoil sapuanT asnserca bonee npeanou-
TUTESbHBIM IR YCHOBHIT 3aTPYAHEHHOCTH NOALE3 A K 0eperoBoi NHHUH.

11.3 Ha neiicreyrouiem tpybonposone npoexkripoBatiie ¥ PEKOHCTPYKIHA Ka-
TONHON 3allHTHI NOSIHKHA NPOH3IBOAHTBLCA HA OCHOBahiH KOMREKCHOro obenenosna-
HIIA, B KOTOPOE AOJIHBI BKIOUATHCA HIMEPEHHA CMEUICHHA NMOTEHIIHANA HA ORHOM
13 Oeperos NpU BIINIOHEHHH H BRIKIHOYEHHH YCTAHOBKH KATOAHOH 3aii{HTHl HA ApY-
rom Hepery.

11.4 Ecau npu xoMmnnexciom obcnenoBaluy yCTaHOBIEHO, YTO U3ONAIMOH-
HOE NOKPLITHE NEPEex0jia e CooTseTeTsyer TpebOBaHuIM NEHCTBYIOIHUX HOPM, TO
U1 obecneuenna TpedyemMoro oCcTarouiora pecypca nepexoaa Moryr ObTe npume-
HEHbI HETPAAHUMORHBIE CXEMbl KAaTOANON AT cornacosanlisie ¢ I ocroprexnan-
3opom PO,

11.5 Ins x0oyXOB B rpyHTax cpenteii v HH3KOH KOPPO3ZHOHHOH arpecCHBHO-
crit (no ['OCT 9.602) ponyckaercs MUHUManbHbIH NOJAPH3ALHOHNBIH HOTEHIIHAI
bosiee nonoxurensuplil, ueM munyc 0,85 B no MC3 (¢ oMuueckoit cocrabnsiomiel —

sunyc 0,90 B no MC2).

11.6 Jlns x0xyxoB B rpyHTax cpefHe U HN3KOH KOPPO3HOoHHoH arpecCusHo-
CTH M ¢ H3onsipeil, ne coorpercrayiouleil rpedbosannsm I'OCT 51104, nonyckaercA
NPHMEHEHHE B KaudeCcTBE KPHTEDHS 3allHTLI KATOAHOTO CMEUISHHR NONAPH3aiiHoH-
Horo noreHuyana (nonapusauun) Ha 100 MB munn cmemienss pasnocTy NoTeHHasoB
pyba-zemns (norenunana ¢ oMHueckoi cocrasnsioieii) na 300 mB.

11.7 DOnexrpoxiMinieckas 3audTa KOXYX0B 0T NOA3EMII0IT KOPPO3uH OCcylle-
CTBAAETCS, B OCHOBHOM, NPOTEKTOPAMH.
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A) > 500 m

] > 50 m 250m
b)
> 500 m
p > 2
L/
3 -~ 3

Pucyniok 11.1
CxeMa pacnonokeHus KOHTPOAbHO-U3MEPUTENBLHBIX ITYHKTOB Ha Nepexoae
yepe3 BOAHBIC NTPerpamsl
A - YeThipe KOHTPONLHO-HIMEPHTENILHBIX NYHKTA, b - 1Ba KOHTPOJILHO-H3-
MEPHTENBHBIX NYHKTA C ABYMS KaTOAHBIMH BhiBOAaMHu, 1 - Tpybonposon; 2 -
BOLHas nperpana; 3 - KOHTPOJIbHO-H3MEPUTEJIBHbIE MYHKTHI.

b5



PO 153-39.4-039-99

[1.8 Metoauka pacuera napaMeTpoOB NPOTEKTORHON 34lIWTBI NPHBEACHA B

pasgene 7. BB mannom ciyuyae conpornsietide uenu nporexrop-tpybonposon K,
onpeuenserca no hpopMmyne:.

R, =RutR,+R,, On (11.1)

rae .. — conpornsnensie xoxyxa, OM;
&,, — conporusacuie nposonos, OMm;
K,, —conpornsaenne npotekTopos, OM.

11.8.1 Conporupneniie NPOTEKTOPOB PACCUHTLIBAETCHA 1O METONHKAM pa3-
nena /.

11.8.2 Conporusnenue koxyxa onpeaensercs 1o iopmyse:

21,
R = Koo + £ in—, O (11.2)

a1, 2xl. by

' 2
rae R, ,,— CONpPOTHBNEHHE HIONAUNH KOXyXxa, OM.M";

0, — YIEeJibHOE COlpoTHBAEHHE rpynTa, OM.M;
Dy — aHaMeTp KOXKyXa, M;
l, — IUTHHA KOXYXa, M.
11.9 Ha peficTyroluem nepexone:
* H3MEPAETCA eCTeCTBEHHBIA MoTeHIHaN TPYOONPOBOAZ ¥ KOXYXA;

® H3IMEPIACTCA NEPCXOAHOE COMPOTHBIACHHUHE KOXYXA,

o onpenenaerca no (popmyne (11.3) cuna toka, Heobxonnmoro ans 3amMThE
KOMYXA,

® OIpPEUENAETCA KOMHUECTBO NPOTEKTOPOB, Heobxoaumoe obecneueHus 3a-
IHHTBH! KOXKYXA HA NIEPEXOJIE.
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Ilpunoxerue A

TepMUHbI U NOHATUA, NCnonb3yemsbie B HopmMmax

AHOMIIOE 3a3EMACHHE - YCTPOHCTBO, 0DecreuHBaouiee CTEKaHHE 3aUIITHOTO

ToKa B 3eMJIIO.

bnoK COBMECTHOH 3auiuThl - YCTPOHCTBO, ofecneyuBalQuiee pacnpenenetue
2alLIHTHOTO TOKa MEYKAY HECKOJIBKHMH COOPYXEHHAMH.

EAayKAAI0IIHE TOKH - TOKH B 3eMrle, BO3HUKAIOUIHE BCNEeACTBHE paboTsl 1OCTO-
pOHHHX MCTOYIHKOB TOKa MOCTOAHHOrO IIH NEPEMEHHOr0 HANPAXKEHHS (351EKTPH-
(pHLMPOBARHBI TPAHCIIOPT, CBAPOUHBIE Arperats!, YCTPOHCTBA 3IEKTPOXHMHYECKOI]
3aiIATHl NOCTOPOHL: "X COOPYXEHHH 1 np.).

BpemMciitian 3auiMra - 2JICKTPOXUMHUICCKAA 3aUiHTa, OCYLLECTBNAEMAs, KaK npa-
BHJIQ, NIPOTEKTOPaAMK HJIM aBTOHOMIILIMY yCTaHOBKAMH KAaTOANOH 3allMThl  AJIR 3a-
WKTHl Tpybonponoaa 10 MOMEHTa BpeMEeHM AYyCKa B 3KCIAYATauHiO OCHOBHBIX
CPe/ICTB 3aUUHTHI.

BenoMorarenstplil yiektpost  (MATYKK NOTEHIMANa) - 3JIeKTPOM, BBISIOJIHEH-
Hblil U3 MaTepuana TpyOONpoBoAa H UMEIOLHMI U30MAUHIO TAKYK K€ KAK H Ha TPY-
6onpoBoOe CO CKBO3HBIM Je(EKTOM, TUIOWANb KOTOPOIro onpelieneHa no HOPMaTHB-
HO-TEXHUYECKOH NOKYMEHTALIMM.

Aartyuk noreHgualia - cM. BCIIOMOraTeNibHbIM JNeKTPOL

Lhinna sanurrioli 301u1 - nporspkeinioct, 1pydonposona, Ha ko1opom obecne-
UCHLE 3AULNTHBLIC ITOTCHIIMANLL OT YCTAHOBKH JNCKTPOXHMHUUECKOH 3aLLLHTHI.

LpeHaxxHas JIMHHUA - NPOBOAHUKH, COENHHAIOLAE MHHYCOBYIO KIIEMMY HCTOY-
HUKa NOCTOAHHOro ToKa ¢ TpyOONpoBoAOM (KatoaHas ApeHaXHas JIMHUA) H MUIH0COo-
BYO KINCMMY - C aHOLIM 3a3emicHueM (anoanad Apenakian Hus).

JawnTHas 301ua - yyacTok TpySonposoaa, Ha KoTopoM obecrnieyeHbl 3aUiUTHBIE
NOTEHUMANI,

JaUIMTHOE 3a3eMJIEHHE - 3a3emiieHHe, NpelHa3HaueHHoe UIS OTBOJLA TOKA B

3EMITIO R Clyyae HapylUeHHA H3ONALHMM 3NeKTpooOOpYyA0BaHHA YCTPOHUCTB 3JIEKTPO-
XUMHYECKOI 3aLIMUTHI.

JauMTHEI  NoTeHUHAN - KaTOAHbIH noTeHuHan, obecneuyBaomwuil Tpebyemoe
TOPMQXkeHHe KOppo3HOHHOTO TIpoLEcca.
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Hionupyioluee coeaydteiine - scranka M)y AByMs yuactkamu 1pybonposo-
[a, Hapywarouwasn ero 3NEeKTPHUECKYIO HENPEPbIBHOCTD.

KonTakrioe coeanyenne - coeiHieline Apyx iy 0onee npoBoHUKOB.

KaTtoanblii RbIBOA - ycTpoiicTo, ofectieunpalouiee 3NERKTPHUECKHH KOHTAKT
MeTaiieckoit crenkit Tpybonposona ¢ uaMeputTenbrsim npinbopoM, PACriONoXeH-
HLIM HA NOBEPNHOCTH 3CMIIH.

Karomiias 3auyira -~ TOpMOKCHiie CKOPOCTH KOPPO3HOHHOTO NPoLECCa NOCPEA-
CTROM CABHIMA NOTEHINANA OrVACSHHLIX YHacTKOB Tpybonponona b ctopony bonee or-
DHIUATENbILIX 3Hauettl deM noTeHynan cBoO0OAHOH KOPPO3HH 3THX YHacrros.

Kajoanas crapunsa {katofnptit 1peolpaiosartent) -~ HCTOYHHK NOCTOAHHOIO
TOKA WSIH YCTPOIicTBO, NMPeolpa3yroltee nepeMenbli TOK B TIOCTOAHHBIH Wit obyro
3Mepruo (BETPOBYIO, COJlieuliyto, TEMNIOBYIO, XHMHYECKYI0 W T.JI.) B MOCTOAHHBIH
TOK,

KOHTDOABHO-UIMEDHTEN LI NYHKT - YCTPOWCTBO, NO3BONAIOUICE BLINOIHE-
HHE H3MDEHNI NapaMeTPos 3JIEKTPOXMMHUYECKOT 3aLUHTLI, NAPaMETPOB, CBAIAHIDIX
C KOPPO3HOHHBIM COCTOssHHEM TpyOONpPOBOAA, WM NAPaMETPOB OKPYKAOUEH TPY-
GonpoBROA Cpeabl.

MuniMansHbHE 3aUH PRI TOTENIHA)T -~ MHHHMaNbHbIH (110 aDCONIOTHOH BETH-
YyMuie) KaToAHbIH noteHunan, odecneunpaomni TpedyeMylo 3atuTy OT KOPPO3HH H
YMEHBUIEHHE KOTOPOrQ BEUET C CHHIKEHHIO YPOBHA 3aILUMTH! H 3ALUHTHOH 30HBI.

MakcuManbibiil 3aNTHLIH NOTCHMAN -~ MAKCHMANbIILIK (N0 adCOMOTHON Be-
SUIE) KaTOAHbLIA noTeHnas, obecnedusaoiitil 3alnTyY OT KOPPA3KH, HO YBENH-
YEHHE KOTOPOro HE RONYCKAETCA TOCYNAPCTBEHHBIMH CTAHAADTAMH.

[TonspuiaunMoHhni norediman - noreruuan 6e3 OMHUECKOH COCTABAAIOILEH
(nafienys HanpSKEHHs B TPYHTE H M30JSUHHN).

[TpoTeKTOop - PNEeKTPOA, BLINOAHEHIIBIA W3 MaTepHaia MNy Cnjiaba, UMCIOUWLero
Bonee orTpuuaTEAbLHbIT nOTEHUHAN, MeM 3aiinaenslili 1pybonposony (B NpaxTHKE
MPOTHBOKOPPOIHOHHON 3aLHUTBl CTANbHLIX TPYDONPOBOAOB NPHMENIOTCA CNJABLI HA
OCHOBE MArHHA, PEKE 118 OCHOBE ANOMHHHA HIIH LIHHKA.

[ IpoTexropHas 3augnTa - 3auMTa TpyOonposoaa ¢ NOMOLUBLIO NTPOTEKTOPOB,

ConpoTuBaene 3a3EMIEHHA - CONPOTHBACHHE 3a3eMNEHHOr0 JNEKTPONa
(3nexTponos), Browaroulee B cebs CONPOTHBAEHIE PAcCTEKAHHIO TOKOB B 3EMJIE M
KOHT KTHOC CONPOTHBNEHHE HA rPaHHUE PA3AENa EKTPOA-TPYHT.
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Touxa APENANA - MECTO OTBOAA TOKA M2 TPYBONPOBOAA NPK INEKTPOXHMHIE-
cKOM 32LHTC

YcTaHOBKA APEHAXKHOI 3aLHThLI - KOMIUIEKC YCTPOHCTB, COCTOSUIHIT U3 ApeHa-
sxa, M NpeilaxHoil THHKH, 00eCiieunBatOWHil OTBON (opeitax) TOKOB H3 TPyOONposo-
na B 3EMJTIO HITH K HCTOUHIKY OyAnalouuX TOKOB.

YCcTaHOBKa KATOAHOM 3alHUTLl - KOMIUIEKC YCTPOHCTB, COCTOAIUMH H3 KaTO/-
4Ol CTAHUMH, APEHDOKHON NMUHHM H aHOMHOTO 3a3emiteHHA (@ TakXKe MOHIKAIOLIHH
tpaiicpopMaTop), obecrieunBalowHA CMeUleHe NOTEHUHAN0B Ha TpybOonposone B
OTPHLIATENEHYIO CTOPOHY.

YCTaHOBKA MPOTEKTOPIOH 33Tl - YCTAHOBKA, COCTOAIUAA H3 HECKOILKIHX
napannieiibHo paboTaIoUIMX MPOTEKTOPOB.

ODNEeKTPOA_CPaBHCHA - 3NEKTPON, MMEIOUH NOCTORHHBLIA 3eKTPOAHDBIH 110~
Tellllian B AaHIIBEIX YCJIOBHAX NPUMEHEHHS, B NpaKkTHKe TPpyOOoNpoBOHOIO Tpaucnop-
Ta Yalle BCEro UPHMEHSETCS MeOHO-CyNb(paTHblH HACBLILIEHHbIH 2JIEKTPOA CpaBHE-

HHW .
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ITpunoxenue B

Ob6o3HauYeHUA OCHOBHbLIX BENWYUH,
MCNONb3yeMblX NpU pacueTe U NPOEKTUPOBaAHUU
ANEKTPOXNMUYECKON 3aLLUNTH!

‘ O6o-

3HaYc-
HHC

Pazmep-

HaumeHopauuie BeJTHUHH
HOCTL

S i

(lapameTpsl TpybOnposoaa

* BXOJHOE CONPOTHBIIEHHE OmMm Z o
| * AHAMETD M D,
) ]
o rnybina 3aneranms M H,
! —
]- KO3hpuiiHenT, XapakTepulyrouldidi CKOpoOCTh H3Me- [/ron 14
i f
Heltisl CONPOTHBIICHIUA HIONAIUII BO BPEMEHU
e ecTecTBEHHas Pa3lHoCTL NOTeHHaANos Tpyba-3emns B Ue |
Jf
=T
* HAYANBLHOE 3HAYEHUE CONPOTHUBSIECHHA HIOMAUNH OmMM u30
- |
2 i
* HAY4anNbLHOE 3HAYEHHE MTEPEXOUHOrO COTIPOTHBICHHUA OM-M R
* NOCTOAHHAA PACNPOCTPAHEHHS TOKA 1/M a
- — J
- ® TIPOJIONBHOE CONPOTHBIIEHHUE OM/M R,
2 | R
¢ CONIPOTHBJICHHE H3ONSAIHH OMM Ry
.. Om-m’ R
* COUPOTHBACHKC PACTCKAIIHIO MM p
!
| ® TOJIULIHA CTCHKII MM On
e VACABLHOC INEKTPUHECKOC CONPOTHBACHIIE TPYLITA * OmM M 0,
A |
2
o YHENBLHOE JMEXTPHUECKOE conpoTHBienue Marepuana | OM-MM/M DOm |
Tp)”6bi ]
] ﬂ
* XAPaKTEPHCTHYECKOE CONPOTHBAEHME OM Z
[lapameTpbl KAaTOAHOW 3aWUThl
[ _ - |
* JUIHHA 3aUIMTHOH 30HBI L
¢ [NTHHA COEAHHHTENILHOIrO NPOBOIA M Ly
® KOI(D(MPHUHEHT NOJE3HOro AeHCTBHA KaTOMHOH CTaH- 6/p n o
LHH
i —1'
¢ KOMPHHUHEHT 3alMTHI 0T NEPErpy3KH  KATOAHBIX | 6/p K
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Pa3mep- 060-
HaumeHOBalHE BEJIHUYMH P
HOCTh 31aye-
N J HHE
~ cTaHUHH -
o ko3(huUMEUT, YUHTHIBAIOUHMH HEPABHOMEPHOCTH pac- ’ 0/p ‘ K
npefe/ieHHs  Pa3HOCTH  TNOTEHUHANIOB TpyOa-3emns
BﬂoanpyﬁoﬂpOBOﬂ%
o kopPUUMENT, YUNUTHIBRIOWIMHE B3aHMOBJIHAHHKE CO- O/p Ke ;
celHHX KaTOOHbIX YCTAHOBOK |
o ko PHUMEHT HENHIHEHHOCTH KATOAHO) NoNAPH3aUHH MY/A | a
e MaKCHMAIBHBIH 3aUMTHEIH MOAAPH3ALHMOHHBIH NOTEH- B U,
i
uHa _ |
i .
o MHHHMaJIbHOE cMeulenue (no abcomoTHON BENTHUHUHE) B Umas
pa3zHOCTH NOTEHUHMATOB TpyDa-3emins |
o MAHMM&IBHBIH 3QUIMTHBIH MONAPH3ALHOHHBIH NTOTEeH- B | U
1A '
i
* MOILIHOCTH HA BBIXOJE KATOLHOH CTaHiMH * Bt W
L.
¢ HANPSDKCHHE HA BHIXOAE KATOAHOH CTaHUMHH . B V
| * HOMHHAJIbHaA CHJIA TOKA A e
* [IJIJAHHPYEMBIH CPOK DKCIIyaTauuH rOAbI T
B 2
® OMIIICCKOC CONPOTHIIICHNC JACCKTAa B HIQNATLHI OM*M I,
T
® TUICHO 3AULHTLL | M | |
2
* NOJAPH3ALHOHHOE CONPOTHUBIICHHE fedeKTa B H30MA- OM-M Ryo
| UHH | |
2
| ¢ NpeAeibHas NNOTHOCTE TOKA NO KUCHOPOAY | A/m Jo
I
2
L‘ [omwans noBepxHOCTH AaTYHKA NOTEHUMANna M Se
F pacctonnme mexay tpybonposoaoM B anoaHBIM 3a- | M %
3EMIIEHKEM
* cey ¥ 2 S
CHHE NPOBOAA APEHAXKHOH NTHHH MM
1
®
L}Hna 3ALIMTHOrO TOKA A - I
®
{ ~ CONPOTHBNEHHE APEHANHBIX IPOBOOB, COEMHHAIOLIHX OM Rnp

KATOAHYI0 CTaHLHIO ¢ TPYDONIPOBOAOM M aHOLHBIM 3a-
JEMNIeHeM

h""""-l--n.__
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I PazmMep-

O06o-
[ fauMenoBpanie seiuin
HOCTD 31aue-
3 HMEC
| * CMeLuerHe pasiioCTH MOTEeHLHAN0B B TOYKE IIPEHaxa 13 Uaso
2
B YACALHOE 3/IEKTPHUECKOE CONPOTHBACHHE NPOBOAA On-MM“/M 2%}
[ AHOAHCE 3a3eMnenHne
e JUNHA 3AEKTPONA M 1 [5
I ¢ NHAMETP INCKTPOLA M d
¢ JIHAMETD HANONIMTENS M l dq
e raybuna ycTaHOBKH - PACCTOAHHE OT YPOBHSA 3€MNH 1O M
cepenuiibl 3/IEKTPOAA
o KO3(hiuenT IKPAHHPOBAHHUA 3a3EMJITHTENECH 6/p 7,
- -
o K03h¢HIIHEHT 3KPAHHPOBAHHA BEPTHKAIBHBIX 3JIEK- 0/p 774
TPONOB ) |
* KOAPPHUIHEHT 3kpaniIpoBanis ropH30NTaNbHBIX JJIEK- 6/p 1.
TPOJIOB
l
o KOID(PHUHMEHT 3KPAHHUPOBAIIMA BEPTUKAITBHBIX IJIEK- O/p ez
TPOAOB I'OPH30H [ ANLIILIM 3NEKTPOAOKM-MaruCTPanbio
» X03(p(PHUHEHNT  3KPAHHPOBAHWA  TOPHIOHTANBLHOTO |  O/p | 7
IEKTPOSA BEPTHKANIBHBIM l
o KOIDPHIMENT UcnonbLIoBAlIMA MaTEpHana DAEKTPO/1A 0/p T}
. § -
¢ Macca mMarepuana 3/eKTpoaol 3azemneninsa (6e3 Ha- KT G,
MONHUTENA)
* naHKWpyeMblil CPOK cnyxObl | roa | r
¢ MEPEXOMIOE CONPOTHRIECHHE AHOAHOI0 3a3EMJIIEHUS OmMm I3
* [epexoal0oe CONPOTHRAEHHE OAHHOYHOTO NEKTPO/A Om ey
. l
o JNEKTPOXHMHUECKHIT 3KBHBAJIEHT MaTepHana 3aseM- | Kr/Asr ds
JIeHHS
S e 14
¢ CHJIA TOKA, CTEKAIONIETO C 3a3eMIIEHN A | A I3
* COMPOTHBNEHHE PACTEKAHWIO BEPTHKANLHOIO BJeK- Om R,
TpOolda i —
* CONPOTHBAEHHIE DPACTEKAHHIO TOPH3OHTANLHOTO 3JIEK- OM R.

12




P[] 153-39.4-039-99

I Pasmep-

MaTEHHAND 3A3EMIICHNUS

O6Ho-
HanwmenoBadue Bennuvil
HOCTD 3Have-
) ! HHE
e CUTIPOTHEJIEHHE PACTEKAHMIO OQHHOUHOTO BEPTHKAMD- Om Rai
|
HOTD 2IEKTPOAA
i
e CONPOTHBIEHHE PACTEKAHMHIO ONHHOUHOIO TOPH3OH- OM R
TanbLHOTO eKTpona (MarncTpain) I |
[ . :
o pacucTinii CPpok ciynObt rol Ty
® YJICNBLHOE CONPOTHBACHNE HAMOMHHTENSA OM-M Oa
FnyGuHIiOe aHOHOE 3a3emileHmne | |
¢ rabapurnuiii kKO3()pHUHEHT l 6/p Lep |
e JHAMETP 3NEKIPoAOB rNyOHHHOro aHOLHOIo 3a3eMile- M d,
YA . |
* aauia paboueit vacTu rmyOHHHOrO 3a3eMJICHHA M [, l
- |
e suinHa rAyOHHHOro 3aizemyjeHHs, BKJIOUAN HaAMONHH- M [
TeNh |
e ,uinna paboueii yactTu 3a3emnenssn, Haxonswedcs B /- | M Li
OM Cjlo€e rpyHTa |
* JUtHHa yacTh paboueil yacTH 3a3eMsieHMA, HaXOAd- | M i
[ascs B /-OM CJio€ rpyHTa
e anuua 4yactu paloueit yacT 3a3eMIEHHS, HAXOMA- M Lk
LUASCA B k-OM CJI0€ I'PYHTA, HMEIOLIEr0 MHHHUMAJIBHOE
YHENBHOE NEKTPHUECKOE CONPOTHBIIEITHE |
* K03()(PHUHEHT HEONHOPOANOCTH IMPyHTA 6/p K-
* macca paboueii yacTH 3a3eMiieHHs B /-OM Clioe rpyHTa | KT (13
2 Y
* IOWAaab CeUeHHA JNEKTPOIOB 3a3eMIIeHHAR M 33
® CpelnHss CHAa TOka, CTEKaIUero ¢ 3a3eMjeHHs, 33 A L.
[anupyemoiii nepuon ero pabotss |
® Cpejtias BEJIUUNA YJICNIHIIOrO COUPOTHBIIEITHS TTOPO OM-M 2,
NO rityOHHE CKBANHHB]
* Yaensnoe 3NeKTPH'IECKOES CONpoOTHBASHNE anoAHOro On-M 05
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TO'IKHMEIEEHCOC}IHH&HHH )lBEHH)Ka K HOII'EGMHOM)’ CO-

] -
Pasmep- | O6o-
Hanaeunosaniie Beniuny | P
HOCTD IHaYye-
| i I HHe
¢ YIENLHOE 3JIEKTPIYECKOE COMNPOTHBIICHE [-I0 CHOA OM-M 0,
| rpynTa
| o ynensnoe anekTpHuECKkoe conporyusiaeHne k-ro cnos ‘ OM'M O
rpyuta (MHHHMANBHOE CONPOTHBIIEHHE H3 BCEX Nepe-
CEKAEMBIX 3a3EMIICHHEM CIIOEH 3eMITH)
* YHCHO CROEB T'Pylia lepecckaemblx paboueld uactu o/p n
3a3eMIIClIHA |
— - ﬂ —
[TapameTpbl ApeHaXHoU 3auiuThl l
s jUiHa apenaxnoro kabens * M | L
—_— T | —
| ® JONYCTHMOE NaaeHHe HANPMKEH A 8 APEHAaXC IOl el B AU,
o KOIPPUIIHEHT, YUHTRIBAIOILHIT PACCTORHNE MEXAY 0/p i K
TpyboNnpoBoaOM H AnexkrpHHLHPOBAINOH XKeAe3Noil
| AOpOTroit
o KOAIPPUUHEHT, YUHTHIBAIOUIHH PACCTORHHE OT TPYDO- 6/p K;
NPOBOAA A0 TATOBOH NOACTAHUHH '
o K03(h(pHUHENT, YYNTLIBAIOUIMIT THA B30JSUHOHHOIO O/p | K;
|  NOKPLITHA TPYOONIPOBONOB
o xO3ddhnunenT, yUUTLBAIOUME CpoK cny )0l TPy 6O- - 0/p | K
! nPOBOJA
o xo3renT, yuuTeiBaioind KOJIHYECTBO Napasl- 0/p K
| JIENLHO YA0KEHHBLIX TPYBONpOBOIOB | |
] )
¢ HANPDKENNE 1A BLIXOJE BONLTOAODABOUHOrO yCTPOH- B Ey
CTBA YCUIICHHOr 0 JIPeHaxKa ‘
I
e HANPMKEHUE XONOCTOrO X0Aa YCHIEHHOT0 APEHaXa B Usx
* HANPANKEUHE HA 3AWHUMAX NPOEKTHPYEMOIO ApEeHaXK- B U
. |
HOI'O YCTPOIICTBA NPH TOKE HAl'PY3IKH
* NAACHHE HANPAIKEHHA B OTCACRIBAIOIEM (HAEPE B AUy
! | 2 Q
o CetcHne apenaxuoro kadens MM Y
| _ :
¢ CHAAQ TOKA MEPE EKTPHHECKHH ApeHax A h
¢ CpeHAs BENWUHHA Pa3HOCTH MOTEHUWANOB MEHKAY B AU pp
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Haumeuorauue pesiuing

Pa3mep- ‘ 06o0-

i

HOCTb 3HAUE-
_ Hie |
T OpyXKEHIIO H PENBCAMM APH OTKIIOUEHHOM APEHAXKE
. - - {
o CPCAHAA CHNA TOKA YCHJIEHHOIO ApeHaXa 3a BpeMS A 19
ONHITHOrO ApenHpoBatna |
e COMPOTHRIIEHNHE YCTAIOBKH yCHJIEHHOTO apeinaxa (6e3 Om Ry
no6aBouioro cConPOTHBREHTIA) |
o CpEANAA PABHOCTL NOTEHIHAIIOB MEXIY TOUKAMH TTPH- B AU ym.p
)
coeANHEHHA APenaxa Kk Tpy0oIipoBoiy H K penbcaM B
pexHMe [OJAPH3OBANNOI0 ApeHaxa (pH OTKIHOEN- :
HoM BostsronoDaBounoM ycrpoiicrnae),
+ .
o CPEdiAA CilJla TOKA, (IPOTEKAIOWErg HEPE3 YCTPOHCTBO A i
ycHIennoro aApepaxa, paboraiouiero B pexxuMe nosis-
pPH30BAIINOTO JpeHana |
HIpoTexKTopHas 3awmra |
e rnybuna yctanHoBk# nporekTopa (paccrofilie orT no- M /1
BEXHOCTH 3EMIIH 10 CEPENMHBI NPOTEKTOPA),
¢ RHAMET] KOMIAEKTHOIO MPOTEKTOPA M d,
* uameTp npoTexropa M dy
® JUTHIA KOMIINEKTHOrO NPOTEKTOPA M {,
* miHa yvacrka Tpybonposoaa, 3auiHiiaemas rpynno- M !
BOH NNPOTCKTOPHOIR yCTAHOBKOH | i
| * xoapduumnent uenons3oBaia MaTepHana NpoTexTopa 6/p e
* koahprunent none3noro AeficTBHA NPOTEKTOPA  b/p M
. h 2
* Kod(hpnunenTt, yuuTsiBalOmHil NOASPHIALHIO NIPOTEK- B/m C
 Topa 1
¢ Macca nporekropa Ki" m, |
* ananupyemuiii nepuon pabotul nporekropa ity 7
. 2 1
* pabouan nosepxiocts npoickiopa M S
* CHnA toka rpynnosoii POTEKTOPHOIT YCTAHOBKH B 11a- A Inz
| tlannnsiil nepnon, |
] . i
|__COnpoTBaesne pactekaniio 0AHOTO NPOTEKTOPA _l OmM R,
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] Pasatep-
Hanmenosanne sejiuH -
# HOCTh
i — } -
¢ COMPOTHRACHNE HENH NPOITEKTOP-TPYDONPOBOA ] OuM
¢ craiHoHapiblili noTenuHan NPOTEKTOpPa B
]
¢ TEOPETHUECKAR TOKOOTAANA MATEPHANA NIPOTEKTODA A-u/xr
| & ynensnoe 3JIEKTPHYECKOE CONPOTHRIEHHE AKTHBATOPA OM-M
[lapaMerTpbl KOXyxa r
¢ JUHAMETP KOXKyXa M Dy
¢ €CTECTBEHHAA PA3HOCTh NMO1CHIHAIOB KOXYX-3EMJIs B3 Uex
| & MUHHMAIBIAA 32UTHAS HANOXKEHNAR PAIOCTD N0O- | B Ui
TEHUHANOB KOXYX-3CMJ1H
¢ CONPOTHBAEHHE IIENH NPOTEKTOP-KOXKYX I Om Ry
s HAuanLHOE HEPEXOAHOE CONPOTHBIIEHHE KOXYXa OM Ry
[lnoulanka |
[ ¢ 3ALUHTHAA MAOTHOCTL TOKA KOMMYHHKAUMH MJIOLHAAKSH l A/m? Jamn
| » o0wee konuuecTso noaseMHbix Tpybonposoaos Ha N,
MiouanKe
e 00LIAA CHAA 3aLHTIIOrO TOKA NOA3EMHBIX KOMMYHH- A foun
Kauiii TomauKy “
. ] +
* MI0AaAL IOBEPXHOCTH /-TOro Tpybonposoaa M’ Si
1 1 -
JKOHOMUYECKUE NoKa3ATENW |
T—
e ko3hrntent npHBENCHHST  AKCNAYATAlIHOHHBIX 3a- roR J).
TpaT Oynymiix ner K 0a3ncuomy roay
o nopmatnsnefi koagpPuunent apPexrusnocTy | L
| 1’
| ® CTOMMOCTD IEKTPO3IHEPTHH pyb./xBTy C,
¢ CIOMMOCTDB COOPYKEHHNA OAIIOr0 3a3eMTHTEN py0. | Ca
* CTOHMOCTb MOHTaxa | M rnyBuHoro 3azemnenus I py6./m o
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[lpunoxenne B

[ IJpUHATHIE COKpaLleHnss TEpMWHOB

byxseroe cokpauetiie

——

HanMeHnoBanne TepmMuHoB

KO]IT[)QHI:IIO-H?,ME[)I’I“I‘EJIbllblﬁ [YHKT KHI1

Jhima seckrponepenatin JIII :
M;mio-cynm[aa'mmﬁ IJIEKTPOA CPABHEHHS MC3
Marunctpansuniii nedrrenposo MI T
[Tpapssia 3KCHNYATANH ISKTPOYCTaHOBOK mys
Texnuko-3k0n1oMHYeckoe obocHoBalive T30
Ycranopka apenaxcHol 3atiTh! Y13

Ycranonka Kato Ao 3auHThi YK3 |
3X3

INeKTPOXHUMHUYECKAsN 3atliTa
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[Tpunoxeuue I°

[lepeyeHb TUNOBbLIX NPOEKTOB NO 3NEKTPOXUMUNUECKON
3auure noa3eMHblX TpybonpoBoAOB OT KOPPO3un

1. Tunobas noxyMeHTalHA HA KONCTPYKUHY, H3LEAHS H Y3ibl  3J1aHHH u

COOPY >KEHHITL.
Cepus 7.402-5. Yanm u peranu veranosok JX3 nojszeMusix Tpydo-

HPOBOAOB OT KOPPO3HH
Boinyck 1 MouHTaxiibte cXxembl H y3Jibl.

Buinyck 2 Hanenna., Paboune vueprexu .
Pa3spaborana: BHI MU Tpancras, r. Kues, 1987 r.

2. TunoBas AOKYMEHTAUHA HA KOHCTPYKILHH, HINCAHA W Y3Jibl 30aHHH H

COODYIKEHNH,
Cepsa 5.905-6. Y3iinl # A€TaNH 3EKTPOXHM3AUWHTH! NOAZEMHBIX HIi-
WeHepHBIX ceTeit ot koppo3ssi. Pabouie yeprexu.

3. Yuuduuuposannnie texnuueckne pewieHus no 3X3 0T KOppO3nH
NOA3EMHBLIX METATUTHHECKHX COOPYKEHHH.
['ny6unueld anonnbli 3azeMnuTens g O0OBEKTOB, COOPYKEHHBIX B
3anaanoii Cubupu.

Pa6ounii npoexr [13.37 03.
Paspaboransr: IOxHWHrunporas, r. {onenk, 1983 r.

4. Tunoso# npoexr 402-2-25.

Cranugis katonHoii 3aurst Tpybonposonos (CK3T) ¢ nurannem or
pozayuinoit nuiny 220 By 10 xB.

AnuOom 1. DnexTpuueckas 3 Mexalnyeckas 4acTH.
Paszpaboran: 'inporpyboriposon, r. Mocksa, 1974 r.

5. Tunoroii npoekr 402-12-52.

DNEKTPHUYECKHI ApEHAX IS MarucTpalbHblX TPyOONPOBOAOB M Ka-
Oenuuoil cusal OT ONYHAIOUINX TOKOB.

Anubom 1. JnexTpHieckas H MexanHueckas YacTH.
Paspaboran; I unporpybonposon, r. Mocksa.

0. Twnonoil npoext 402-11-62._,

[Tpoekrias ycranoska JUta 3aiiHTel MAricTpasbLiuix Tpydonposoios
OT MOYUBCITHOH KOPPOIHH.

Anubom 1. DnekTpHueckas H MeXaHHueckas HacTH.
Paspabotan: [ nnporpybonposon, r. Mocksa, 1973 r.
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[ipunoxense [

MeToauka pacuera K03 PpUiNeHToB
AKpAHUPOBAHUA 3a3eMNnTenen

Ji1. Hns 3a3eMaenus, 3/IEKTPOALI KOTOPOro PacrlionokeHbl BEPNTHKANLHO HUIH
rOpH30HTANBIO, KOIP(HUHEHT 3KPAHHPOBAHHA PACCUHTHIBAIOT 110 opMyIe:

) R (E’u + RK)
Ty = > Ru R,

rae R, — COMpPOTHBICHHE PACTEKAITHIO UCHTpaILHOro anekrpoaa, OMm;
R, — conporusietiiie pacTekaniio kpaiiiero snekrpona, OM,

2. Conpotusnerne pacTeKaHiiQ LUEHTPANIbHOIO BEPTHKANLHOIO NEKTPOAOB
onpelenifoT no Gopmyne:

- N—f[ ! 74 Iz /s 2 /5 12
=== 24(i-a)? + 2 2h+->+ . |(i-a)* +(2h+-)

Da 2 4 1 2 2
Ry = Ras + Z In

] ia "2 e |
;I' .
3 i=f 2’1-—-*;*+‘V(f'3)2+(2h“_;)2

L y

rae Rgy - CONPOTHBIICHHE PACTEKAHHMIO OAHHOMHOTO BEPTHKANLHOTO ekTposa, OMm;
Iy - nnuna paboueit yacTh HneKTpoaa, M;
8 - paccTosHHE MEXAY CepeIHHaMH INEKTPOAOB ~ 3a3eMJIHTENEH, M |
Or - YAEIIBHOE JIeKTPHUECKOE CONpoTHBAEHHE TpyHTa, OM'M;

N - KOnHueCTBO INEKTPONOB B AHOAHOM 3a3€MNICHHH;

h - rnyBuna ycranopky anexkTpoaos (PaccTosine 0T NOBEPXHOCTH 3eMJIH 10 ce-
PEANHE! EKTPOAA), M.

A3. Conporusnenne pactekaniio kpaiiHero BepTHKANLIIONQ EKTPoAa orpe-
ACanoT no dopmyie:
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H4. ConporHsaeHne PacTeKaHHIO LIEHTPAJIBHOrO rOPHIOHTANIBHOTO 3JIEKTPO3
3a3eMieHis onpenensioT no popmyne:

i=l":—’[ .
: 2ia +1,
I In ;
oy 214

L

i l
ia + = +\/4h +(ia + =) |
2 2
+ 1In = |

. l"l J . l 2
~ 2 4 [4h + (ia -
1n , 1+ (14 2)

[y
R.,.=R., +—
" r nl.l

*

|

rne R;; — conpoTHBAEHUE DPACTEKAHHIO OJIHHOYHOrO FOPH30HTANIBHOIO 3JIEKTPO)a,
OM.

J5. ConporHsneHye pacTeKkanHio KpaHHero ropH3oHTaibHOro 3JEKTPOAA 3a-
3EMJIEHHS ONPENensioT no popmyne:

[

_( . -{1 2 , 'R 42

o 5| 2ia+l, :a+2+\/4h +{la + 2)

RO =R”+ ‘"Z'In : + In '
QHIR 1s1 | 2’3

I I
ia—-ﬂ":+\[4h2 + (ia— £ )?
2 2
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