BsepeHue B KabeibHYI0 TEXHUKY.

Bonee 110 neT oAHOBPEMEHHO BO3HUK/IN M 3aTEM NPOAOAXKANAN Pa3BUBATbCA BOT yXe bonee 110 net 2
Hanpas/eHuA B 061acTv nepeadm 60bLINMX KONUYECTB 31IEKTPOIHEpPrumn (33) Ha bonblune paccTosHUA:

- IMHUU OMKPbLIMO20 munad (Bo3ayLHble);
- IMHUK 3aKpbiMmo20 muna (KabenbHble);

B Haubonee obluem nnaHe auHUA anekmponepedayu (J12M) onpeaenaeTca Kak «3/1eKTpuYecKkas IMHUS,
BbIXOAALLAA 33 npefenbl 3eKTPOCTaHUMM MAM MOACTaHUMM UM nNpedHasHadeHHas Ana nepegaqu
3NEKTPUYECKOoM aHeprumn Ha bonblume pPaccToAHUAY.

Mo KOHCMPYKMUBHOMY UCMOAHEHUO PAa3INYaloT BO3AYLHbIE U KabesibHble TUHUM.

Bo30ywHasA AUHUSA — 3TO «JIMHUA 3/IEKTPONEepeaauun, NnpoBoda KOTOpoM NoaaepKMBatoTCca Haa 3eMsiel ¢
NOMOLLLbIO OMOP, U30NATOPOB U apMaTypbI».

B cBOl0 ouyepeab KabesibHaA AUHUA ONPEAENSETCa KaK IMHUA 31eKTponepeayn, BbiNOJAHEHHAA OAHUM
WUAN HECKONbKUMU Kabensimun, YNOMKEHHbIMWU HEernoCPeAcTBEHHO B 3eM/II0 WUAW MPOJIOXKEHHbIMU B
KabenbHbIX COOPYeHUAX (KoNneKTopax, TYHHeNAx, KaHanax, 6aokax u 1.4.).

Ha cerogHsAWHUI AeHb B 3/7€KMPUYECKUX CUCmemax TNPUMEHAIOTCA MOYTU BCE M3BECTHble BUAbI
KabenbHOM NpoAyKuumM, OAHAKO 6a30BbIMM, KOTOPbIE M BYyAyT PAacCMOTPEHbI HUMXKE, ABAAIOTCA CUN0BbIE
Kabenn 1M YacTMYHO NpoBoAa ANA 8030yWHbIX AUHUL 3nekmponepedayu (N3M).

Cunosble Kabenu npeaHasHayeHbl ANA MNepegayYn M pacnpefesieHua SNeKTPUYECKOW 3SHeprun U
ABNAIOTCA OAHMUM W3 BaKHEMWMUX BUAOB KabenbHbIXx mM3aenunit. Knaccudukaumio cuaosbix Kabeneit
NPWHATO NPOBOAUTb MO 3HAYEHUIO HAMNPAXKEHUA 37EeKMPUYECcKUx cemeli, B KOTOPbIX OHW UCMOb3YHOTCA.

Cunosbie Kabenn HU3KOro HanpaxkeHua (go 1 kB)

MpenmyLLecTBEHHO 3TK Kabenn npumeHATcA B 3-X $asHbIX CUCTEMaX C 3a3eMJIEHHOM HenTpanbo Npu
HanpsxeHun 220/380 B 1 M3roTaB/AMBAlOTCA B OCHOBHOM B 4-X KWU/IbHOM UCMOAHEHUU (3 dasHbIX
NPOBOZHMKA U OAWNH HYNEBOM A/1A COeAMHEHWA C 3a3eM/IEHHOM HEWTPasbio — pPUC. 5), XOTA BbINycKatoTcA
N 3-X }XUNbHble Kabenu.

MBX-oGonouka TIBX-uzonauus  ATIOMHIHCBAA XK1a

Puc.5. Tunosas KOHCTPYKUMA CHI0BOTO KaDens Ha Hanpsenne no 1kB
Mo ycnosumAm aKcnyaTaumm kabenm pasgenaotca Ha 2 rpynnbi:
a) NS NoA3eMHON NPOKAALKMY;

6) ANA NpPoKNafku B KabenbHbIX COOPYXKeHUAX (KaHanax, TyHHenax, 3cTakazax) npou3BOACTBEHHbIX
nomeLleHunsx, B Tom uncne TIL, ASC n apyrux ob6bekTax (Npoknaaka B Bosayxe).



MepcneKkTUBHbIMWU ABAAIOTCA KOHCTPYKUMKU Kabenel HU3KOro HanpsKeHus € U30aaumein U3 CLUMTOro
nonuamuneHa (M3) ¢ NOBbIWEHHOM Harpy3o4yHoM crnocobHOCTbiO Mo cpaBHeHUto ¢ [BX-u3onsumen
(npumepHO Ha 17%), B TOM Ync/ie KOPPO3MOHHO 3alMLLEHHble Kabenn gas nogsemHon NpokaagKy B
arpeccuBHbIX  rpyHTax. KopposuoHHas  3awmTa Kabenet  obecneumBaeTca  MPUMEHEHUEM
NOSIMSTUNEHOBOM M30AALMU U 0B0NOUKM, UMEIOLWMX NMOHUMKEHHbIE KO3IOOULMEHTbI anddYy3nMmn BOAHbIX
pacTBOpOB, B 8- 10 pa3 meHbLuMe No cpaBHeHUIO ¢ NBX-usonsaumen.

Cunosble Kabenu cpegHero HanpaxkeHus (g0 35 kB)

3K Kabenn NpUMeEHATCA B pacnpenenTesbHbIX CeTAX C U30IMPOBAHHON HEMTPANbIO HA HAMPAXKEHUS
6, 10, 20 1 35 KB. OCHOBHbIM HanpaAXeHUeM pacnpesenmTesNbHblX ceTeil aHeprocucTtem Poccnn crpaH
CHTI asnaetca Hanpa*keHue 10 KB n 35 kB.

Ha CEI’O,D,HFILLIHMVI AeHb CyllecTByeT 2 TMna CMNoBbIX Kabenen Ha cpegHee HanpAaxXeHwne:
- cunoBble Kabenu c I'IpOI'IMTaHHOﬁ 6yMa)-KHOﬁ M30}'IFILI,MEI71 — Kabenu CTaporo noKoneHuA,

- cunoBble Kabens c aKCTPYANPOBaHHOW NOJMMEPHOI nsonaumen (M3onauma U3 CLLUMTOro NoAN3TUNEHA)
— Kabenun HoBOro NOKoNEeHMA.

OcHOBHble npeumyllecTBa Kabenelr ¢ uM30aAUMEN M3 CLUATOFO MOAMITWUIEHA nepen, Kabenamun c
6yMaXKHOM NPONUTAHHOM U30AALMEN NPUBEAEHbI HUXKE:

- He TpebyeTca TexHMYecKkoe obcnyRunBaHne KabenbHOM NMHUKM B NpoLuecce aKkcnayaTauun K/ (B
CUNY CNOMHOCTU KOHCTPYKUMW ana  Kabenen ¢ OymaKHOM NPOMNUTAHHON um3oaAumeit
nepuoamMyeckM MPOBOAMANCH PEMOHTbl CBUHLOBOM 060104KM, KOTOpas B npouecce
3KCMJIyaTaLuyuun MOTa BbIXOAUTb U3 CTPOSA);

- M3onAauma “3 cLMTOro NOAM3TUIEHA B FOPasfo MeHblUuel CTeneHW NnogBeprKeHa BO34eNCTBUIO
BOZAbl MO CPaBHEHMIO C BYMaAXKHON NPONUTaHHOM U30AALMEN, YTO CKa3blBAETCA Ha NOBbILLIEHHOM
HageKHOCTN paboTbl Kabenen ¢ U30aAUMEN U3 CLLMTOTO NOAUITUNEHA;

- Bo3moXKHOCTb NepenaTb 60/bLUYH0 MOLLHOCTb MO CPABHEHUIO C Kabenamm ¢ 6ymarKHO-MacAAHOM
nsonauunei (AnuMTenbHo gonyctmman paboyas TemnepaTypa uabl Kabenei ¢ nsonaupen us
cwutoro nonustuneHa — 90°C, B To Bpems, Kak 4nA Kabeneil ¢ BYMakHOW MpPOMUTaHHOM
nsonAuMeit 3Ta Temnepatypa coctasaset — 70°C);

- B cBA3M c oTCcyTCTBMEM Macna B KOHCTPYKLMU OTCYTCTBYET 3arpA3HeHne oKpysKatollei cpeapl (B
CBA3N C MNOBPEXAEHMAMU BHELLIHEW CBUHLOBOM 060N0YKM Kabenei ¢ BymarxkHol usonaumen
BO3HMKAET OMACHOCTb NPOHMKHOBEHMA NPOMNUTLIBAIOLLErO COCTaBa U3 U30IALUM B OKPYKALOLLYHO
cpeay, B TO Bpems Kak Kabenu c nsonaumen M3 CLUMTOro NOAUSTUAEHA B CBOEN KOHCTPYKLUN He
UMEIOT XKUAKUX KOMMOHEHTOB)

- MOHTaX KabesbHOI apmaTypbl Ha Kabenax c U30aaumen U3 CLUMTOro NOAN3TUAEHA CYLLECTBEHHO
npolLe, No CpaBHEHMIO C Kabensamm ¢ bymaykHOM NPonNUTaHHOW M30AALMEN.

- Ana Kabenen ¢ nsonaumen U3 CLUMTOrO NOAUSTUIEHA HE CYLLECTBYET OFPaHUYEHNI NO pasHuULEe
BEPTMKA/IbHbIX YPOBHEM nNpM MNPOKNagKe, B TO Ke BpemMa A48 Kabenei c BymarkHoM
NPOMUTaHHOM U30AAUMEN TaKMe OrpaHUYeHnn NPUCYTCTBYIOT U CBA3aHbl OHU C BO3MOMKHOCTbIO



CTeKaHMA NPONMUTOYHOIo COCTaBa B MecCTa C bonee HU3KUM YPOBHEM NPOKNaAKN U3 MeCT C 6onee
BbICOKMM YPOBHEM U NepecbiXxaHnem U301AUNN B TaKUX MeCTaxX.

Ha pwnc. 6 nokasaHa TMnoBsaA KOHCTPYKUUA Kabena c M3OI'IF|LI,M€I\;1 M3 CLUNTOro NosIN3TUNIEHa Ha cpegHee
HanpAXxXeHue.

TokonpoBoaALLan MeaHan Xuna

. 1 3/n NoAMMepHBbI 3KPaH Mo XKue

MN3019UMA N3 CLUMTOTO NOAMNITUNEHA

3/n NoNMMepHbI 3KPaH No N30aALMK

3/n BnaroHabyxatowan aeHTa

MegaHbI NPOBONOYHbIN 3KPaAH

3/n BnaroHabyxatollas feHTa

AntomonosnmepHas neHTa
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BHelwHAA o6ono4Ka 13 M

Puc. 6 Tunosas KOHCTPYKUMNA Kabens c VI3OJ1F|LI,VIGV1 N3 CLUMUTOTO NONIN3TUNEHA Ha CpeaHee HanpAaXeHwne.

OCHOBHbIM TOKOBEAYLWIMM I1IEMEHTOM B Kabene sBnsercA TOKONpPOBOAALWAA XKWNa, KOTOPaAA MOXKET
6bITb BbINOJIHEHA U3 MeaHbIX NN aNFOMUHUEBDBIX NPOBOJIOK.

DNEeKTPONPOBOAALIMIA 3KPAH MO KWUAe, U30AALUMA W INEKTPOMPOBOAALMIA 3KPaH MO U30NALUK
npeacTaBAsAloT cobol M30NAUMOHHYIO cucTemy Kabens M Ha COBpeMeHHbIX NpeanpuaTUAaX 3Tn 3
3NeMeHTa HakflagblBaloTca B npouecce 1 TeXHONOrMYecKon onepaunn. SNeKTponpoBoaALmMiA 3KpaH no



Xunne COBMeCTHO C 3JieKTponposogAwMm 3KpaHOM No wmsonAauunu obecneunsatoT paBHOMeEpPHOE
pacnpeaeneHne sNeKTpn4eckoro noaa BHYyTpu N3onAaumnm n3 CLULMTOro NnoanaTuaeHa.

Ona obecneyeHns MexaHWYECKOM 3alnTbl M3OJALMOHHOM cucTeMbl Kabena npu  AasbHenwem
HA/IO)KEHMM MELHOrO MPOBOJIOYHOIO 3KPaHAa, a TaKXKe AAA NpuaaHuA NPOAO/IbHOM FrepmeTM3auuu
Kabento, noBepx  M3OJALMOHHOM  CUCTEMbI  HaKNAAbIBAaeTCA  C/AOM  3NEKTPONpPOBOAALLMX
BNaroHabyxatowmx NeHT.

MeAaHblit NPOBONOYHbIA 3KPAH CAYXKUT ANA BbINOAHEHMA 3a3eMAeHMA Kabens, Npu MOHTa)Ke KOHLLEBbIX
My®dT 3TOT 3KpaH BbIBOAMTCA W 3aKPEnaseTca Ha 3a3em/Alollem npoBoaHuKe. Kpome Toro, meaHbii
NPOBO/IOYHbIN 3KpaH obecneymBaeT NyTb AN NPOTEKaHUA TOKOB KOPOTKOro 3amblkaHusA (K3). DkpaH u3
MeAHbIX MPOBOJIOK BaHAAKMPYETCA MeAHOMN NIEHTON, KOTopas obecneynBaeT HaJeKHbI SINEKTPUYECKNIA
KOHTaKT MeXA4y BCEMU MPOBO/IOKaMM 3KpaHa.

[na npuaaHusa AOMNONHUTENbHOM 3alWmTbl OT MPOAO/bHOIO NPOHMKHOBEHUA BAaru B Kabesb nosepx
MeAHOro NPOBO/IOYHOTO 3KPaHa HaKNaAbIBAETCA CNOW 3/1eKTPONPOBOAALLMX BNAaroHabyXatoLmx NeHT.

BHewHAa nonnmepHaa obonoyka obecneymBaeT MexaHWYECKyl 3almuTy KOHCTPYKUMM Kabena npu
npoknagke. [na npuaaHua Kabento 3awuTbl OT NONEPEYHOro NPOHUKHOBEHWUA BAArN MPU BO3MOMKHbIX
MOBPEXKAEHUAX BHELIHEN 060/104KM NMPUMEHAETCA a/IIOMOMNOIMMEPHAs JIEHTa, KOTOPasA HaKaagblBaeTcs
NpoAonbHO Kabena, nNpuM 3TOM  BO3HMKAOWMIN  MNPOAO/bHLIA  LWOB  MPOKAEMBAeTCA. ITa
a/NItOMONOIMMEPHAA IeHTa NPUBapMBaEeTCsa K BHelwHen 060/104KM Kabena npm npon3BoACTBE.

Cunosble Kabenu BbicoKoro HanpaxkeHua (0 500 KB)

K Knaccy Kabenel BbICOKOrO Hanps»KeHUa OTHOCATCA Kabenn Ha HanpsaxeHnue 110, (150), 220 kB, 330,
(380) 1 500 KB NnpMMeEHUTENBHO K HOMWHAIbHBIM HAMPAXKEHUSAM CUCTEM 3/IEKTPONepesayn, NPUHATbIX B
Poccum n ctpaHax CHI. Hanpaxenuna 150 n 380 KB MCNOAb3YOTCA B OTAENbHbIX CAyYasX.

Kabenn BbICOKOTO HanpsaXKeHWsA npeaHasHayeHbl 414 nepeaydn KpPynHbIX MOLLHOCTEN 3/1EKTPOIHEPTUM
(60 — 620 MBA) Ha yKa3aHHbIX Bbile HanpsxeHuax. O6i1acT NpMMeHeHUs Taknx Kabenen cneayowme:

- rnybokuMe BBOAbI K UEHTpPaM NOTPebNeHMA 3SNEKTPOSHEPTMM B YCNOBUAX KPYMHbIX FOpPOAOB
(npumeHsoTca Kabenu Ha HanpsxkeHne 110 — 220 KB ana nUTaHUA paltoHHbIX TOPOACKUX NOACTAHLNA);

- BbIBOAbl MOLLHOCTM C KPYMAHbIX TMAPO- W TENJIOBbIX 3/NEKTPOCTaHUMIA MNPEUMYLLECTBEHHO MpU
HanpaxeHuax 220 n 500 KB;

- MWUTaHWe 3HEProeMKMX MNPOM3BOACTBEHHbIX KOMMJIEKCOB (aBTO3aBOAbl, METaNNypruyeckue,
HedTenepepabaTbiBaOLME U XMMUYECKME KOMBWHATI).

Ha pwnc. 7 NnokasaHa TMnosas KOHCTPYKUMA Kabena Ha BbiCOKoe HanpAaxeHue.



1 - TokonposoaALLan }Kuna.
Martepuan — megp;
Tun — Kpyrnasa, CerMeHTUPOBAHHAA, MHOFOMNPOBO/I0YHAA;

2 - BHYTpeHHUI 3/n 3KpaH
Matepuan — 3/n noAnMepHaa KOMMNO3nLUmA;
Tun — 3KCTPYANPOBAHHbIM;

3 - Usonauus

MaTepuan — cLUnTbIM NONNITUNEH;

4 - BHewHui1 3/n 3KkpaH

Matepuan — 3/n noAMMepHaa KOMMNO3NLUA;
Tun — 3KCTPYANPOBAHHbIM;

5 - MpoBONOYHbIN 3KpaH
MaTepunan — meZHble MPOBOIOKM U MeAHaA NEHTA;
MpoaonbHas repmeTusaumna — BaroHabyxatowme neHTbl;

6 - OB B 3KpaHe

Hanunume OB B 3KpaHe — 43;

KonunuectBo TpyboK — He meHee 1;
Konnyectso OB B TpybKe — 4 + 1 (pe3seps);

7 - NonepeyHasa repmeTMsauma
MaTepuan — aNtoMUHNI;

8 - BHewHAA 060104Ka
Matepwuan — M3BM;

9 - Ocobble TpeboBaHuA
BHeLWHW NpoBOAALLMIA CIOM — HET;
OrHe3alwmTHOE NOKPbITUE — HeT.

Puc. 7. TunoBas KOHCTPYKLMA Kabens Ha BbICOKOE HanpsAXKeHue.

B oTanume oT Kabeneil Ha cpegHee HanpsKeHWe, Kabenn Ha BbICOKOE HamnpAMeHue MOryT UMeTb
TOKOMPOBOAALLYIO KWUJY, KOTOPasA BbIMNONHACTCA U3 0MOesibHbIX Ce2MeHmMos, CKPYYeHHbIX MexKay cobo.
Takas KOHCTPYKLMSA KWUJIbl YMEHbLUAET NOTEPU 3NEKTPOIHEPTMM, CBA3aHHbIE C 3GHEKTOM BbITECHEHMSA
TOKa Ha NOBEPXHOCTb KW/bl. Takol 3ddeKT yBeMUMBAETCA C POCTOM CEYEHMA XUJbl, MOITOMY Pas3buBKy
TOKOMNPOBOAALLEN Wbl HA OTAENbHbIE CEFMEHTbI, Kak NPaBM/O, BbIMOAHAIOT Npu cedeHuax bonee 1000
mMm>.

Euie oAHOM OTAMUMTENIbHON OCOBEHHOCTbIO Kabeniet Ha BbICOKOE HampaMeHue ABAAETCA Haauuume
ONTMYECKOTO BOJIOKHA, BCTPOEHHOro MeXAy MNPOBOJIOKaMM MeAHOro NpPOoBOJIOYHOIO 3KpaHa Kabens.
Takoe BOJIOKHO BbINOAHAET PYHKUMIO pacnpefeneHHOro AaTinmka TemnepaTypbl Kabena. B cBA3M c
BbICOKOW BaXHOCTbIO Kabe/ibHbIX IMHNI Ha BbICOKOE HanpAMXKeHMe 0YeHb BaXKHbIM acMeKToM CTaHOBUTCA
obecneyeHne HagexHoi paboTocnocobHocTM KabenbHOW NMHUKW. BCTpoeHHOe onTUYeckoe BOJIOKHO
Nno3Bo/iAeT OLUEHUTb NOKaNbHble neperpesbl KabenbHOW AMHUM U NPeaoTBPaTUTb OTKa3 KabenbHoi
NVHUN.



K aneKkTpuyeckon nsonsaumm Kabeneit BbICOKOrO HanpaxKeHUA NpeabABAAOTCA BblCOKMe TpeboBaHMA B
YacTM 3NEKTPUYECKON NPOYHOCTM, BbICOKON HAAEKHOCTM B TeUEHUE NPOAOIKUTENBHOIO CPOKA CNYKObI
(35 n bonee net). Hanpsa»KeHHOCTU 3/1IEKTPUYECKOrO NOAA B U30NALMN TakKnMX Kabene cocTaBnawoT oT 7
80 15 KB/mm, T.e. ABAA0TCA Hanbosee BbICOKMMU NO CPABHEHUIO C HAMPSKEHHOCTAMM NOASA B N0ObIX
3NEKTPOTEXHUYECKMX annapaTax M yCcTponcTBax. HanparKeHHOCTb 31EKTPUYECKOrO NOAA ABAAETCA OAHUM
M3 rNaBHbIX NapameTpos, obecneymBaloWwmx NPUeMNEMble KOHCTPYKTUBHbIE pPa3mMepbl Takux Kabeneil.
BbicoKkMe paboume HanpAMKEHHOCTU 3SNEKTPUYECKOrO MNOAA CTABAT Cepbe3Hble Hay4YHO-TEXHWYECKUe
npobaembl C TOYKM 3peHMA obecrneyeHmn BbICOKOro pecypca paboTbl Kabenen. 3Tn Npobaembl ycnewHo
pelaTca ANa ABYyX BMAOB 3/IEKTPUYKON M3onaumm Kabenei: 6ymarkHo-nponuTaHHoOM, paboTatoweit
noJ, n3bbITOYHbIM AaBneHnemM macna (MacioHanonHeHHble Kabena — MHCK v MBAT) n u3 cwurtoro
NOAIMSTUNEHA C NPUMEHEHMEM COOTBETCTBYIOLWMX TEXHONOMMIA, 0BecneumnBatowmnx YUCTOTYy M Tpebyemoe
Ka4yecTBO M301ALMM.

Cunosblie Kabenun Ha BbICOKOE NOCTOAHHOE Hanpa>xxeHue

HecmoTps Ha Bce AOCTOUHCTBA Kabesell nepemeHHO20 HAMPAXEeHUs, UMeeTca Mo KpaliHel mepe ofHa
obnactb, rae Mx UCNosib30BaHUE NPAKTUYECKN HEBO3MOXKHO, 3 UMEHHO — Nepeaaya 3/1eKTPO3IHEPTUN HA
6onbluMe paccToaHMA. 3apagHblt TOK [, (TOK yTeYKM uyepes u3onaAuMIO Kabena) ymeHbluaeT
nepegaBaemyto MOLHOCTb. MO AOCTUXEHUN HEKOTOPOW, Tak Ha3blBAEMOIN KPUTUYECKON BENNUUHDI Iy,
TOK /; OKaXeTcA paBHbIM AOMYCTUMOMY TOKY Harpy3kuM Ha Kabenb, 4TO caenaeTt nepegadvy sHeprum
HEeBO3MOXHOM. 3Ha4yeHuA /,, OPUEHTUPOBOYHO COCTABAIOT HECKO/IbKO leCATKOB KM/IOMETPOB.

Ona kabeneli nocmosHHo2o moka l,= 0, YTO U genaeT Ux NPUBAEKaTe/IbHbIMW M YAacTO eANHCTBEHHO
BO3MOMHbIM TEXHUYECKMM pelleHMeM ANs nepefaynm 3Heprum Ha 6onbluMe pacCToAHWA, B MePBYIO
ouyepenb — Npu NnepecevyeHnr HONbLIMX BOAHBIX NPOCTPAHCTB.

Momnmo PpaKTUUYECKOro OTCYTCTBUA OrPaHUYEHNA Mo AJIMHE Nepeaayn Kabenn NocTosHHOIo TOKa MMetoT
Uenblit pag NpeMmyLLecTB NO CPaBHEHUIO C Kabenamum nepemeHHOro ToKa. ITo 6osiee BbICOKan
HaZeXHOCTb, 0OYCNOBNEHHasA OTCYTCTBMEM HEKOTOPbIX MEXAaHU3MOB CTapeHMUA, MPUCYLLUX U30NALMM,
paboTatolen nNpyu nepemMeHHOM HaMpPsXKeHMU, BOSMOXKHOCTb pPeBepca MOTOKA MOLLHOCTU U nepefaya
o4YyeHb 60MbWNX MOLWHOCTEN. YKa3aHHble NMPeuMMyLLecTBa BecbMa CyLLeCTBeHHbl ans Poccum, KoTopas
oT/M4yaeTca 60bWNMMK NPOCTPAHCTBAMM, 3HAYUTENBHOM HEPABHOMEPHOCTBIO PAa3MELLLEHMA UCTOYHUKOB
N NoTpebuTenei aNeKTPOIHEPIUK, a TaKKe BONbLIMM SKCNOPTOM SHEPTUN.

Tunbl Hapy»XHbIX NOKPOBOB CUNOBbIX Kabeneun

Ha cerogHsWHWI AeHb CyLecTBYIOT onpeaesieHHble TpeboBaHMA K BHEWHMM 3alMTHbIM NOKPOBaM
CMNOBbIX Kabenei. Tak, Hanpumep, CyLeCcTBYOT TpeboBaHMA MO COAepKaHMIO AblMa NPU ropeHun
Kabenen, TpeboBaHMA MO COAEPMKAHUIO TOKCUYHBIX U XMMUYECKM aKTUBHbIX 31€MEHTOB NPWU rOpeHnn
Kabenen. B 3aBUCMMOCTU OT TeX UAW WMHbIX TPEBOBAHMUIA UM MPU UX COBOKYMHOCTU HA CEroAHALWHMUNA
AeHb pa3paboTaHbl pa3siyHble BapuaHTbl MCMOAHEHUA BHeLWHel 060104KM Kabenei. HuxKe npuseaeHa
KnaccuopuKaLms CUI0BbIX Kabenel B 3aBUCMMOCTH OT MPUMEHSAEMOTO Hapy»KHOTo NOKPOBa.

Kabenn mapku (A)eMN — cunosble Kabenn c (aNtOMUHMEBOI) MeOHOMN KUNOW, U30NALMEN U3 CLUMTOTO
NoAM3TUAGHA, MeAHbIM MPOBOMOYHbIM 3KPAHOM, C 0BO/IOMKOM U3 MOAUITUNEHA BbICOKOW MAOTHOCTM
(HDPE);



Kabenu mapku (A)MBMy - cunosble Kabenn c (aNtOMUHUEBOWN) MEAHON KUMOWN, U30NALUMEN U3 CLUUTOTO
NoAM3TUNEHA, MeAHbIM MPOBO/IOYHbIM 3KPaHOM, C YCUAEHHOM 060/I04YKON M3 MOAUSTUNEHA BbICOKOM
nnoTtHoctn (HDPE);

Kabenu mapku (A)1BB — cunoBble Kabenu c (antoMMHUEBOKN) MEeAHOW KUNOWN, N3oNALMEN U3 CLUNTOrO
NoAM3TUIEHA, MeAHbIM MPOBOJIOYHbIM 3KPaHOM, ¢ 060/104KOM U3 MBX- nnacTukara;

Kabenn mapku (A)MBBHr — cunoBble Kabenu ¢ (aNtoMMHMEBOM) MegHOM XKU0W, U30N5LMEN U3 CLUMTOTO
NONN3TUNEHA, MeAHbIM MPOBOMIOYHLIM 3KpPaHOM, C obonoykon u3 MBX- nnacTukaTa MNOHMMKEHHOWN
roptoyecTy;

Kabenn mapku (A)MBBHr-LS — cunosble Kabenu ¢ (aNtOMUMHUEBOW) MEAHOMN KWNOW, n3onAuuen us
CLUMTOrO NOAWU3TUAEHA, MeAHbIM NPOBOMIOYHBIM 3KpaHOM, € o06onoykoit w3 [BX- nnactuKkata
NOHMXEHHOM roproYeCcTU C MOHUMKEHHbBIM AbIMO- U ra30BblaeneHnem;

Kabenn mapku (A)MeMHr-HF — cunosble Kabenu c (aNlOMUHUEBON) MegHOM KWUNOK, M3onaumen us
CLUMTOrO NO/IM3TUNEHA, MEeAHbIM MPOBOMIOYHbIM 3KPAHOM, C 060/IOYKOM MOHMUMKEHHOW ropHYecTU U3
NoJIMMEPHOM KOMMNO3ULIMK, HE COAEP KaLLEN raloreHbl.

Knaccudumkauma cnnoBbix Kabenen B 3aBUCMMOCTM OT TUMA HapPyXHOM 0DONOYKM HenocpeacTBEHHO
CBA3aHa C YCNOBMAMMK MPOKAAAKM, B KOTOPbIX NpeanofaraeTca NpPoKnaablBaTb TOT UM MHON Kabenb.
Tak, Hanpumep, CYLLECTBYIOT TPacChl CIOXKHON KOHbUrypauun, rae HeobxoamMmo UCnob3oBaTb Kabesnb,
VIMGIOLLI,VIVI BHELWH 060nquy C MNOBbIWEHHbIMU MeXaHWYEeCKMMU CBOMCTBAMU ana Toro, yTObBI
ns3bexkaTb MexaHMYeCKUX NoBpexaeHuin Kabena npu ero NpoTAXKKe M yKnagke. Kpome Toro, 3avacTyto
6bIBaloT TpeboBaHMA MO NOXapobe3onacHOCTU, CBA3aHHblE C BO3MOMKHOCTbIO HaxoXaeHWs 60/1bloro
KOZIMYECTBA JII0AEN B MecCTax, rae NposioXKeHbl Kabenu v T.4. Mo3ToMy B 3aBUCMMOCTU OT TUMA BHELLHEN
3aWMUTHOM 060104YKM Kabena MOXHO OonpeaennTb cnedyloliMe OCHOBHblE YCN0BMA, B KOTOPbIX
npoknagbliBaercsa Kabenb:

Kabenn mapku (A)MeM — gnsa Npoknagku B 3emne, Ha BO3AYXe, B COOPYHKEHUAX U MOMELLEHUAX NpuU
ycnoBum obecneyeHns TpeboBaHMiM NOXKaPHON 6e3onacHoCcTy;

Kabenun mapku (A)MBMy — 7O »Ke No Tpaccam CNOXKHOM KoHdUrypaLuy;
Kabenn mapku (A)MBB — 04MHOYHaA NPOKAAAKA B COOPYKEHUAX U MOMELLEHUAX;
Kabenu mapku (A)MBBHr — rpynnoBas NpoK/AaZKka B COOPYHKEHUAX U NOMELLEHUAX;

Kabenn mapku (A)MBBHr-LS — TO ke, rae AONONHUTENbHO YCTaHOBAEHbI TPe6OBaHUA K NNOTHOCTM AbiMa
npv noxape;

Kabenu mapku (A)NBMHr-HF — To e, rae pacnosioXkeHa annapaTypa YyBCTBUTE/IbHAA K KOPPO3MOHHbIM
M TOKCUYHbI NPOAYKTaM ropeHums.

Apmatypa cunoBbix Kabenewn

B HacToslLee BpeMs B IHEProcUCTEMAX NMPUMEHSIOTCA pas3IMyHble BUAbI KabenbHol apmaTtypbl. M3 HUx
Hanbonee W3BECTHbI KOHUeE8ble W coeduHUMesibHble Mygmbl, PA3HOBUAHOCTAMM KOTOPbLIX AAA
KOHUEBbIX My]T ABAAKOTCA Mygmbl 371€20308biX KabeslbHbIX 880008, a ANA COeAUHUTENbHbIX MydT —
repexo0Hble n cmoropHble Myghmol. MHOroobpa3sme KOHCTPYKTUBHbIX GOpM apmaTypbl U ocobeHHOoCcTeN



ee MOHTa)Ka OnpefensAwTca TUMaMmu Kabene, ANA KOTOPbIX OHA WMCNOAb3YyeTCA W YC/NOBUAMMU
3KkcnayaTaumu.

Apmatypa cunoBbiX Kabeneu Ha cpegHee HanpAXeHue

Ha cerogHsWHWI AeHb AN COBPEMEHHbIX KabesbHbIX CUCTEM Ha CpegHee HanpaXKeHue, COCTOALMX U3
CUNOBbIX Kabenei C u30AAUMEN U3  CLUMTOrO MNOAWMSTU/IEHA, CywWwecTByeT 2 MNPUHUMNNANBHO
OT/INYAIOLLMXCA NOAX0Aa B 06/1aCTU KOHCTPYMPOBaHMA KabenbHOWM apmMaTypbi:

- mepmoycaxusaemas KabenvbHaa apmamypa;
- KabenbHaa apmamypa xo0a00Holi ycadKu.

B [AaHHbIN MOMEHT Ha KabenbHOM pbiHKE TepMoycarkMBaemaa KabenbHas apmaTtypa npeacraBfieHa
OrPOMHbIM  KO/IMYECTBOM npousBoauTenei. TaK CAOXMAOCb WUCTOPUYECKU. BOoNbLIMHCTBO U3
npeacTaBNeHHON apmaTypbl MMeeT TPaAMLMOHHYI0 KOHCTPYKLUMIO M Kak pesynbTaT Takad apmatypa
MMeeT CBOM NPEenMYLLECTBA N HeAOCTaTKU, KOTOPbIe NPeACTaBAeHbl HUXKe:

Mpeumywiecmea mepmoycaxcueaemolii KabenbHol apmamypbel Ha cpedHee HanpsaXeHue:
- TPAANUMOHHAA KOHCTPYKLUMA ¥ 6ONbLIMHCTBA NPOoM3BOAUTENEN;

- 60/1bLIOE KONNYECTBO NpOM3BOAMUTENEN KabebHOW apMaTypbl Ha CErOAHALLIHEM PbIHKE;
Hedocmamku mepmoycaxcueaemoli KabenbHoli apmamypbl Ha cpedHee HanpsaxeHue:

- HeobX0AMMOCTb NMPOBEAEHUA OrHEBbLIX PabOT NPU MOHTae;

- HeobxoaMMa BbICOKaA KBaIMOUKALLMA MOHTAXKHMKOB, BbINOHAIOLWMX OFHEBbIE PaboTbl;

- Heob6bX04MMOCTb MCMOb30BaHMUA CMeLManbHbIX UHCTPYMEHTOB (ropenku u 6annoHa ¢ rasom) ans
BbIMNO/IHEHWA OTHEBbLIX PAbOT.

KabenbHaa apmaTypa XONO4HOW YCaaKM MNPUHLUMNWANABHO OTAMYAETCA OT TepMOYyCaXKMBaemMoW
apmatypbl. B KauecTse M30AALUMOHHDBIX TEN U 3aLUMTHbIX BHELLUHUX MOKPOBOB B AaHHOM TUNe KabenbHo
apmMaTypbl NPUMEHAIOTCA CneumanbHble 31aCTUYHbIE NOJMMEPHbIE MaTepMasbl, KOTOPble A0 MOHTaXa
HaXo4ATCA B PaAcTAHYTOM COCTOAHMM. B npouecce MOHTaXKa MPOMCXOAWT yCadKa 3TUX M30MALMOHHbIX
yacTell Ha MOArOTOBNEHHbIA Kabenb. 3a4acTylo MOHTAXK TaKOW apmaTypbl CYLECTBEHHO Mpolle W
bbicTpee. MMpUMMeEHEHMEe TeXHONOrMM XOJIOAHOM YCaAKM MNO3BOMAET TaKOM apmaType COBMECTHO C
Kabenem «AblWaTb» BO BPemMA MNPOLLECCOB HarpeBa W OXNaXKAeHWUA KabenbHOM AUHUKM nNpu
3KcnayaTtauum, Yto obecneymBaeT HadeKHoe npuaeraHne M3oAALMOHHbIX YacTel apmaTypbl K Kabesnto n
WCK/ItOYaeT nonagaHue Bnaru BHyTpb MydT. ITO No3BoaseT obecneymTb JONOAHUTENbHYIO HAAEKHOCTb
KabeNbHbIX CUCTEM Ha cpegHee HanpseHue Npu WX 3KchayaTaumu. Kpome Toro, cyuiectsyer
BO3MOHOCTb YCTaHaBAMBATb apmaTypy XONOAHOW ycagkuM Ha u3rmbax KabenbHoW Tpaccbl U B
CTECHEHHbIX YCNoBUAX. HuxKe npuBeLeHbl OCHOBHblE MPEMMYyLLEeCTBA WM HeLoCTaTKM KabenbHoi
apMaTypbl Ha CpesHee HanpsKeHue:

Mpeumywecmea kabenbHoli apmamypei x0n100HOU ycadKu:

- OTCyTCTBME HEO6XOAVIMOCTVI BbIMOJ/IHATb OrTHEBbIE pa6OTbI NPU MOHTaXe;



- OTCyTCTBME HEOGXOAVIMOCTVI B CneuunasibHbIX MHCTPYMEHTAX ANA NnpoBegeHNA OrHeBbIX pa60T;
- OTHOCUTE/IbHAA NPOCTOTAa MOHTaXa;

- BO3MOXHOCTb YCTaHaB/IMBaTb KabenbHyO apmaTypy Ha uarmbax KabenbHOM Tpaccbl U B CTECHEHHbIX
YCNOBUAX;

- KabenbHaa apmaTypa «AbllMT» COBMECTHO C Kabenem npu pasanyHbIX HarpeBax U OXNAMKOEHMAX
KabenbHOM AMHUKM NpW  3KChAyaTauuu, Tem cambim obecneymBaeTca NAOTHOE npuaeraHue
N30ALLMOHHbIX YacTel apmaTypbl K Kabento.

Hedocmamku kabenbHoli apmamypel X0n00HOU ycadKu:
- HETPAANLMOHHAA KOHCTPYKLMA;
- OTHOCUTENbHO HEBONLLLIONM KPYr MPOM3BOAUTENEN APMATYPbI.

Ha creaylolwmx puUcyHKax npeacTaBfieHbl KOHCTPYKUMKM KabenbHOM apmaTypbl XON0A4HOW ycagKu Ha

cpegHee Hanps)KeHue.
(D KabenbHblii HAKOHEYHUK
MegHbI U antoMmHueBbin. OBXKUMHOMN,

. ® OMpeccoBaHHbIN N 6oNToBOE CoeMHEHME.

@ WU3onaTopsl

@ Hagsuraemoble U301ATOpPLI, ANUTbIE U3 HeCKOJ'Ib3F|LLI,e171

PE3NHbLI.

@ Tpy6Ka, BbipasHMBaloLWas 3/1. nojae
/7\ JIUTOM 3NacTUYHbIN HaABUTAEMBbIN 3/IEMEHT.
— KoHTponunpyet
3 pacnpegeneHne aNeKTPUYECcKoro noasa Ha cpese 3KkpaHa
Kabens.

@ 3azemnsiowian 06010uKa
Hagsuraembiii 31e€MeHT, IMTON, U3 HECKO/b3SLLEN

BOOOHENPOHNUAEMOCTb YCTDOﬁCTBa 3a3emM/ieHunA.

@ —_— KpeMHUuiMopraHnyeckom pesnHol. ObecneumsaeT

(5) Ycrpoiicteo 3a3emnenus
COOTBETCTBYET KOHCTPYKUMU Kabens n XapaKTePUCTUKam

2

KabenbHOro Kopoba uan pacnpesenmnTesibHoro
YCTPOMCTBA.

.

Puc. 8. KOHCTPYKUMA KOHLUEBOW MydTbl XON04AHOM YCaAKM Ha CpeaHee HanpasKeHue.
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0g 07h(05, 04
Mos. OnucaHwne
01 3-X CJIOMHbIN U30/1ATOP MYyPThI
02 2-X cnoiHan ob6on04Ka mydTbl
03 MepgHana ceTKa
04 JleHTa ¢ BbICOKOW AM3NEKTPUYECKOM
NPOHMLAEMOCTbIO

05 NenHTa MBX
06 N30onmpytowana MacTMYHaA NeHTa
07 BoasneHHaa megHanA neHTa
08 KabenbHas cTaxka u3 MBX
09 NaeHTudMKaumMoHHana bupka

Puc. 9. KOHCTpYKUMA coeamHUTENbHOM MydTbl XOIOAHOM YCaZKM Ha cpesHee HanpsKeHue.




(D KabenbHblii HAKOHEYHUK
MeAHbIN UM aNtOMUHMEBBIN. MCNONb3YETCA ANA KU CEYEHME
oT 25 a0 300 mm2.

@ dukcupylowan WnunbKa
Mcnonb3yeTca ANnA CTbIKOBKU COeAUHAEMbIX YacTen: OyLINHT,
N30N1ALUMOHHAn NPOobKa, KabenbHbIN HAKOHEYHMUK.

@ BHYTPEHHUI 3/1eKTPONpPOBOAALLUIA IKPAH
@ BHeLHUiT 3N1eKTPONPOBOAALLMIA CNOIA

[Mn3aiiH 3TOro anemeHTa obecnevymBaeT Crna*knusaHme
3NeKTPUYECKOro noss, nogobHo aKpaHy B Kabene.

@ U3sonartop -
OTAunT 13 nsonaunoHHoro matepmnana EPDM n asnaetca

3/IEMEHTOM, BOCCTaHaBI'IVIBBPOLIJ,VIﬁ OCHOBHYI n3014AUUI0.

(® Mnamkatop
MHAMKaTOp NO3BONAET ONPeAeNnTb HaMume HanpsKeHue B
cucTeMe 6e3 PacCTLIKOBKN CUCTEMbI.

@ M3onaumonHan npobka

3awmTHan KPbILKa

175 i

(9 Vsen3asemnenus

Y3en ocnabneHus aneKkTpuyeckoro nons
AfanTupyeT U30NATOp ANA Pa3nyHbIx Kabenelt n obecneymsa
B/1aro3aLyuty.

Puc. 10. KoHCcTpyKuma KoHueBoro kKabenbHoro agantepa.

ApmaTypa cunoBbiX Kabenen Ha BbICOKOE HanpsaXKeHue

KabenbHas dpMaTypa Ha BbICOKOEe HanpAaxXeHwue oTIn4aeTCA 601bWUMHK pa3dmepamun nNo CpaBHEHUIO C

apMaTypoi Ha cpefHee HanpsAKeHWe, a TaKKe MMeET Leblit pag ocobeHHocTel. TaK, KoHueBble MydTbl

Ha BbICOKOE HanpAxeHwe B cBoe KOHCTPYKUUNN SNT1EMEHT, BblpaBHMBa}OU.I,Mﬁ IN1EKTPUYeCKoe none, n

N30/1AUMOHHOE MacC/1I0 B Ka4yecTBe MBOﬂﬂLI,MOHHOﬁ cpeabl. Ha CeFO,EI,HFlUJHMﬁ AeHb U3BECTHbI Caeaywouine

TUNbl KabesbHOM apMaTypbl HA BbICOKOE HanpsXeHue:
- KOHYesble Mydhmbl HAPYHCHOU yCMAHOBKU;
- coeduHUMesnbHble Mygmol;

- coeOUHUMesnbHble MPAHCMNO3UYUOHHbIE Mygphmbl;

- aneza3oebie KabenbHbie 6so0a 8 mpaHcgopmamopsl u KPY3.



B cBA3KN C 6ONbLIOK CTOMMOCTbIO Kabesieit Ha BbICOKOE Hanps»KeHWe 4YacTo 6bIBaloT CUTyaluuMu, Koraa
notTpebutenM no 3KOHOMMYECKMM WAU APYrMM COOBpasKeHUsM He BCeraa MMelT BO3MOMKHOCTb
ObICTPOA M MONHOW 3aMeHbl BCEW OAMHblI  CYLWECTBYIOWMX KabenbHbIX JAIMHWUIA Ha OCHOBE
Mac/noHano/siHeHHoro Kabena Ha coBpemeHHble Kabenn c usonaumein us cwmutoro M3. MosTomy
SHEepProcucTeMbl 3a4acTylo BbIHYXAeHbl MEHATb MacC/0HaNoONHEeHHbIM Kabenb nNo yyacTkam (o
cmpoumesbHbIM OAUHAM). B 3TOl CBA3M BO3HMKaeT 3ajaya coeAuHeHus Kabenen c pasHOPOAHOM
3NEKTPMYECKON M30NAUMet, KoTopas pellaeTca NyTem MCNob30BaHUA COeOUHUMEbHbIX Nepexo0HbIX

mygpm.

Ha cneaylowmx puUcyHKax npeacTaBiaeHbl OCHOBHblE KOHCTPYKUMKM KabesibHOW apmaTypbl Ha BbiCOKOe

HanpsxeHwue.
OBJIACTb NPUMEHEHUA

MaKCMMabHOe HanpAaxeHne — 145 KB;

[ManasoH ceyeHua Kunbl kabena — 240 + 2000 MMZ;

MaKCUMa/IbHbIA AMAMETp Mo U30/AUMK Kabens —
101 mm.

ONUHA NYTU TOKA YTEYKU

MUHUMAJIbHbIN rapaHTUpPOBaHHAA A/IMHA NMYTU TOKa

yTeukn — 3775 mm;
ANEKTPUYECKUE XAPAKTEPUCTUKHU

ucnblTaTeNbHoe HanpaxeHnne 50 Iy - 240 kB B
TeyeHue 24 u;

- 310 KB B TeyeHue 1 muH;

MMNY/IbCHOE UCNbITaTeNbHOE HanpaxeHne — 650
KB;

McnbiTaTeNIbHOE HanpAXeHue cTpecc-koHyca — 200

KB — 30 MWH.
—
MEXAHUYECKUE XAPAKTEPUCTUKU
- MaKCMMaJibHOEe OTK/IOHEHUE OT BEPTUKAIUN - 300,' Puc. 11. KOHLI,EBaﬂ Myd)‘ra 110KkB Hapy).KHoﬁ

YCTAHOBKM.
npnbansuTenbHbIM macca — 100 Kr;



OBJIACTb MPUMEHEHUA

- MaKCcMManbHoe HanpaxeHue — 145 KB;

- AManasoH cevyeHus }unbl Kabena — 240 + 1600 MMZ;
- MaKCMMaJIbHbIN AnameTp no n3onauum kabena — 80
MM.

SNEKTPUYECKUE XAPAKTEPUCTUKU
- ucnoiTatenbHoe HanpaxeHune 50 'y - 190 KB B
TeyeHue 24 y;
- 230 KB B TeyeHune 1 muH;

- UMNYNbCHOE UCNbITaTeNbHOE Hanpa*keHue — 550 KB;
- UcnbiTaTenbHoe HanpAaXeHne nsonatopa — 160 KB —
30 MUH;
- UcnbiTaTeNbHOE HanpaxeHne 060104kM — 10 KB AC
B TeyeHue 1 muH

20 kB DC B TeueHue 1 muH.

NMPOMNYCKHAA CNOCOBHOCTb
- OrpaHMYMBAETCA XapaKTepUCTUKaMM Kabens.

Puc. 12. CoegnHuTeNbHaA TPAHCNO3MUMOHHAA MydTa
110kB (cBepxy) u coeguHuTenbHaa mydta 110 kB
(cHm3y).

=

N\
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OBNACTb MPUMEHEHUA -
MaKcumanbHoe HanpaxkeHue — 145 kB; 1
AManasoH cevyeHun Xunbl kKabens — 240 + 2500 MMZ,'
MaKCUManbHbI gUaMeTp No usonsaumm kabens — 98
MM;

Pasmepbl U KOMMNJIEKTHOCTb NOCTAaBKU COOTBETCTBYET
M3K 60859.

MpumeHeHue B ana 1-dpasHom 1 3-x pasHoOM AveiKax
KPY3.

SNEKTPUYECKUE XAPAKTEPUCTUKU
ncnoiTatenbHoe HanpaxeHune 50 My, - 240 KB B el |
TeyeHue 24 y; =

- 310 KB B TeyeHune 1 muH;

MMMYNbCHOE UCNbITaTeNbHOE HanpaxkeHne — 650

KB;
McnbiTaTeNbHOE HaNpAXKeHUe cTpecc-KoHyca — 200
KB — 30 muH.

MEXAHUYECKUE XAPAKTEPUCTUKU
npubanM3nTENbHbIN Mmacca — 70 Kr.

Puc. 13. dnerasosbit KabenbHbili BBog 110 KB B KPY2. : V\T'EBI,%M'AN



