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OCHOBHBIE JIEMEHTBI KOHCTPYKIIMU KABEJBHBIX JINHUM
JJIEKTPOIIEPEJAY

Capaxsama A.C.
Hayunslii pykoBoauTens - crapmuii npenogasareins [lerpamesuu H.C.

Jlns Hadana CTOMUT JaTh ompeaeneHue KabenbHoW nuHuMu. KaOenbHas JMHUS — JIMHUS,
IIpeHa3HAueHHas JUIsl Mepelayl 3JIEKTPOIHEPTUH, OTAEIbHBIX €€ MMIYJIbCOB WM ONTHYECKHX
CUTHQJIOB U COCTOsSIAs M3 OAHOTO WIM HECKOIbKMX MapajulelbHbIX Kabenel (IpoBOOB,
TOKOIIPOBOJIOB) C COCIUHHUTEIBHBIMH, CTOIMOPHBIMH M KOHEYHBIMH My(pTaMu (YIUIOTHCHHSIMHU) H
KPEMEeKHBIMU JIETANISIMU [IPOJIOXKEHHAs, COIIACHO TPEeOOBAaHUSAM TEXHMYECKOM IOKYMEHTAllUU B
KopoOax, THOKUX TpyOax, Ha JIOTKaX, pOJIMKAX, TPOCaX, U30IATOPaX, CBOOOJHBIM MMOABEIIMBAHUEM,
a TaKKe HEMOCPEICTBEHHO I0 MOBEPXHOCTU CTEH M MOTOJKOB U B IYCTOTaX CTPOUTENbHBIX
KOHCTPYKLHUN I JPYTUM CIIOCOOOM.

C cepeaunbl 80-X TroJOB B OTEYECTBEHHOW KaOeNbHOW TEXHUKE BEJIUCh pazpaboTka U
BHEJPEHUE B IIPOU3BOJICTBO IIPOIPECCUBHBIX KaOENbHBIX M3JEIUA — CUJIOBBIX Kalenel BbhICOKOIO
HanpsDKeHUs C IUIACTMACCOBOM M30JSIMEN, CHIOBBIX W KOHTPOJBHBIX KaOenel HOHMKEHHOU
rOpIOYeCTH, ONITUYECKUX Kabemnei u ap.

JUis MpOKJIAZKU IO CIOXHBIM IOJ3EMHBIM TpaccaM C OOJIBbIIMM YHCIOM IE€pecedyeHuil ¢
MHXEHEPHBIMM KOMMYHHUKALUIMU U COOPYXEHUSAMHU co3aaHbl kabenu 110 kB ¢ gononHuTenbHON
npoduIbHONW 000104KON U3 MOAMITHIIEHA. Pa3paboTaHbl U U3rOTOBJIEHBI KaOEIH C MIacTMacCOBOM
M30JISILMEN, U apMaTypa K HUM Ha HanpsbkeHue 220 kB.

Jis ADC pa3paboTaHbl CUIIOBbIE U KOHTPOJIbHBIE KaOeIH, He paclpoCTpaHsIoLINe FOpEeHue, ¢
M30JISILMEN U3 TOJMBUHWIXJIOPUIHOTO IJJaCTUKAaTa NOHMKEHHOU roprouectu. Ha nanpsxenue 1—
10 kB OCBOEH BBINYCK CHELUAIbHBIX CHUJIOBBIX KaOelei, He paclpoCTpaHSIOUIMX TOpeHHe, Ha
OCHOBE OOBIYHBIX KaOeyiell C MpONMUTaHHOW OyMa)KHOM H30JSAIMEel B aTOMHUHUEBON 000J0YKe.
bnaronaps Hanuuuio B MoJyuike MmoJ OpoHEH Clos U3 CTEKJIONPS KM U OpOHM M3 JIBYX CTaJIbHBIX
OLIMHKOBAHHBIX OpOHENEHT Kalenu COXPaHSIOT pabOTOCHOCOOHOCTh NMPHU BO3JEHCTBUU OTHSA B
TeyeHue He MeHee 20 MUH. 3aBeplIeHbI Takke padoThl 0 CO3AAHUIO Kabenei ¢ HU3KUM JIbIMO- U
ra30BBIJICIIEHUEM IIPU FTOPEHUH.

JUia ADC co3pmaHbl crienuaibHble TEPMOPAJUALIMOHHOCTOMKHAE CHUIIOBBIE, KOHTPOJIBHBIE U
U3MEpUTeNIbHblE KalOeiau, MOHTaXKHble MpoBOAa W KaOelbHas apmarypa (TepMoycakuBaeMble
TpYOKHM M Tlep4aTKH), KOTOpble MOTYT NMPUMEHAThCS B 00aydaemoil 3oHe ADC. B stux msngenusx
HCIOJIb3YIOTCS. MaTepUalibl HEOpraHMYECKHe (CTEKJIOBOJIOKOHHBIN M MPEcc-BOJOKOHHBINA MOPOILKH
OKCHJIa MarHus) ¥ OpraHndeckue (pajnalioHHOCIINTBIE KOMIIO3UIIUH MTOJUOJIEPUHOB).

Jljis  arponpoMBIIIIEHHOTO KOMIUIEKCa 3JIEKTPOTEXHUYECKash MPOMBIIUIEHHOCTh OCBOMIIA
Boimyck kabeneit AIIBI'-c u ABBI'-c Ha nHampsikxenue no 660 B c¢ cedenuem xun 10 50 mm2,
MpeHa3HAuYeHHBIX Ul IPOKJIAJAKU B 3eMJe U B Bo3yxe. OCBOEH BhITYCK Kaleseil ¢ MOBBILIEHHON
TEMIIEPATypOi HarpeBa Xui ceueHuem oT 2,5 1o 240 mMM2 u ceueHreM HyneBoil xuibl 10 50%
CEUEHHUs] OCHOBHBIX >KWi. JlJI MOXKIEBaJbHBIX YCTAHOBOK CO3/1aHbl KOMOMHUpPOBaHHBIE KaOeinu,
COJIEpIKaIIIME CUIIOBBIE U KOHTPOJIbHBIE XKUIIBI.

CunoBble Kabemu COCTOAT U3 CIEAYIOIIUX OCHOBHBIX AJIEMEHTOB: TOKOMPOBOJISALINX KHII,
M30JIALUH, 000JI0UEK U 3AIIUTHBIX MTOKPOBOB. KpoMe OCHOBHBIX 3JIEMEHTOB B KOHCTPYKIIUIO KaOems
MOTYT BXOJUTb SKPaHbl, )KUJIbI 3aIIUTHOTO 3a3€MJICHUS U 3aIIOJIHUTEIH.

CunoBele kalenu pa3nuyaoT: MO POAY MeTaula TOKONPOBOMSIIMX XKHJI — Kabemu c
ATIOMUHUEBBIMA M MEIHBIMM JKUJIAMH; IO pOAY MAaTepuaioB, KOTOPBIMU H30JUPYIOTCS
TOKOBEYIIHNE KUIIbI, — Kabeiau ¢ OyMaXxHOH, C TJIACTMAaCCOBOM M PE3MHOBON M30JIALIUEH; IO POy
3alIUThl M30JILMMU KU Kabelned OT BIMSAHUS BHEIIHEH cpenbl — Kabeiau B METaJJIMYeCKOM,
TUIACTMACCOBOW M PE3MHOBOM 000JIOUKE; MO CIIOCOOY 3alUTHl OT MEXAaHUYECKUX MOBPEXKIACHUN —
OpOHUPOBaHHBIE U HEOPOHUPOBAHHBIE; M0 KOJUYECTBY JKWJI — OAHO-, IByX-, Tp€X-, YEThIpeX- U
MATUKUIBHBIE.
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Kaxnas xoHCTpykuusi kabeneil uMeeT cBOM O0O3HadeHHe M MapkKy Mapka kaOens
COCTaBJISICTCS U3 HAYaJIbHBIX OYKB CJIOB, ONMCHIBAIOIINX KOHCTPYKIUIO Ka0es.
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Pucynok 1. CunoBsie kabenn

Yetbipex:kuibHbIN KaOenb HanpsokenueM 380 B conep uT anemeHTsl: 1 - TOKONpoBOAsIINE
(a3Hble KWkl 2 - OyMakHas (azHas U MOo-sAcHast M30JALMSL; 3 - 3aluTHaAs 000J104uKa; 4 - cTanbHas
OpOHS; 5 - 3aIIUTHBIHN MMO-KPOB; 6 - OYMa)KHBIN HAIIOJHUTEIb; 7 - HyJIeBas KUJIA.

TpexokunpHbI Kabenb ¢ OymMaXkHOI u3omsinuei HanpsbkenueM 10 kB comepkut snemenTsr: 1
- TOKOBEAYIIME XWIbI; 2 - ¢a3Has W30Js-Ius;, 3 - oOmas TosCHas W30JsIus; 4 - 3alluTHas
0001104Ka; 5 - moymka noj OpoHei; 6 - crajabHas OpoHs; 7 - 3aIUUTHBIN IOKPOB; 8 — 3aII0JIHUTENb.

TpexoxkmnbHbIl Kabenb HanpsbkeHueM 35 kB m3obpaxen Ha puc. 3.13, B. B Hero Bxomsart: 1 -
KpYIJIble TOKOIPOBOJSIINE JKWIbI; 2 - HOJYINpPOBOAALIME 3K-paHbl; 3 - (a3Has uzonsauus; 4 -
CBHHIIOBas 000JI0YKa; 5 - MOAYIIKA; 6 - 3aMOIHUA-TENh U3 KaOeTbHON NPsDKH; 7 - CTajdbHAs OpOHS; 8
- 3AIUTHBINA [TOKPOB.

TokonpoBosIMe KUIbl SIBIAIOTCS MPOBOJHUKAMU 3JIeKTpudeckoro toka CuioBsle kabenn
MMEIOT OCHOBHBIE U HYJIEBBIE JKUJIbL. Tpex>kuiibHble KaOeau MMEIOT TOJBKO OCHOBHBIE KHIIbI, a
YETBIPEXKWIBHBIE — TPU OCHOBHBIE M OJHY HYJIEBYIO. OCHOBHBIE JKUJIBI MCIIONB3YIOTCS IS
nepeayu AEKTPUUECKON SHEPTUH, a HyJeBble — JJIs MPOXO0XKIECHUS Pa3HOCTU TOKOB (a3 Ipu UX
HEpaBHOMEpHOU Harpy3ke HyieBble Kuibl IpUCOENUHAIOTCS K HEUTpaJIM HCTOYHUKA TOKA.

TokompoBoasmMe KWibl CHUJIOBBIX KaOelaell M3roTOBISAIOT U3  AIIOMUHUS M MEIu
OJTHOIIPOBOJIOYHBIMH M MHOTOINPOBOJIOUHBIMU. [lo Qopme KHIIbl BBIMOJHSAIOT KPYIJIbIMH,
CEKTOPHBIMH WJIM cerMeHTHbIMU (PucyHok 1).

AntoMMHUEBBIE  JKMJIBI  Kabemedt g0 35  MM2  BKIIIOYMTENIBHO  M3TOTOBIISIOT
OJTHOIIPOBOJIOYHBIMH, 50—240 MM2 — OZHOIPOBOJIOYHBIMH HJIX MHOTONPoBoJI0YHBIME, 300—800
MMZ2 — MHOTOIIPOBOJIOYHBIMH.

Mennsbie xwibl 10 16 MM2 BKIIFOUMTEIIBHO U3TOTOBIISIOT OJJHOMPOBOJIOYHBIMH, 25 — 95 MM2
— OJHOIPOBOJIOYHBIMU WJIM MHOTONPOBOJIOYHBIMH, 120 — 800 MM2 — MHOTOIpOBOJIOYHBIMH.

HyneBas »xuna wiM oKujia 3allMUTHOTO 3a3€MJIEHHUS, KakK I[IpaBWJIO, HMEET CeueHue,
YMEHBIIIEHHOE TI0 CPAaBHEHHUIO C OCHOBHBIMH Kmi1aMi. OHa ObIBaeT KPYTiaoi, CEKTOPHOM.

W3omnsmus obecnieunBaeT HEOOXOAUMYIO AJIEKTPUUYECKYIO MTPOYHOCTh TOKOMPOBOJASIIUX KU
[0 OTHOLICHMIO APYr K JPYry ¥ K 3a3eMiIeHHOH obOomnouke (3emiie). Ilpumensercs OymaxHas,
pe3rHOBAas U I1acTMaccoBasi (MOJMBUHUWIXJIOPHUIHAS U MOJIUATUIICHOBAS ) U30JISLINS.

W3onsauus, HaloXKEHHas Ha SKWIy KaOens, Has3blBaeTCs M30JSIIMeN >Kuibl. M3omsamus,
HaJIOKEHHasl TOBEPX H30JIMPOBAHHBIX CKPYYEHHBIX WM MapaJJIENbHO YIOKEHHBIX KUII
MHOTOXHJIBHOTO KaOelisi, Ha3bIBaeTCsl MOsCHOW. bymaxkHas u3oisiuus kalesell NpONMHUTHIBAETCS
BSA3KMUMU TPONUTOYHBIMU COCTaBaMU (MAacioKaHU(OIBHBIMU WM  3JIEKTPOU3OJISLIMOHHBIMU
CUHTETHUUYECKHUMHU).

HenocraTtkom kaOeneil ¢ BS3KMM MPOMUTOYHBIM COCTABOM SIBJISIETCS KpailHe orpaHHuYeHHas
BO3MO>XHOCTb IPOKJIaIKH UX 10 HAKJIOHHBIM Tpaccam.

JUis IPOKJIaIKK IO BEPTHUKAIBHBIM M KPYTOHAKJIOHHBIM TpaccaM 03 OrpaHMuYCHMs Pa3HOCTH
YPOBHEW M3TOTOBJISIIOT Kabenn ¢ OyMaKHOW M30JsIMEH, NMPOMMTAHHOH OCOOBIM COCTaBOM Ha
OCHOBE LIEpE3MHA WU MOIMHU300yTHIIEHa. DTOT COCTaB UMEET MOBBILIEHHYIO BA3KOCTh, BCIEACTBUE
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Yero Mpu HarpeBe KaOems, MPOJIOKEHHOTO BEPTUKAIBbHO MJIM IO KPYTOHAKJIOHHOHM Tpacce, OH He
crekaeT BHU3. [lo3ToMy Kabenu ¢ Takol M30JIALMe MOXKHO IIPOKJIAIbIBATh Ha JIIOOYIO BBICOTY, TaK
ke, KaK ¥ Kabelu C IIacTMAacCOBOM U PE3NHOBOM M30JISIUCH.

Pe3nHOBas M301Us BBIIOIHAETCS U3 CIUIOIIHOTO CJIOSI PE3UHBI WIM U3 PE3UHOBBIX JIEHT C
nocieaywoueil ByiakaHnuzanue. CuiioBele Kabenu ¢ pe3MHOBOM M30JLMEN NPUMEHSIOT B CETAX
nepeMeHHoro toka 0 1 kB u nocrossaHoro Toka 10 10 kB.

CunoBsle kabenu ¢ MmIacTMaccOBOM M30JSIIMENH UMEIOT U3OJISIHI0 U3 MOJMBHHUIXIOPHIHOTO
IUTACTHKATA B BUJE CIUIOIIHOTO CJIOS MM U3 KOMIIO3MLMI NonuaTHIeHa. Bee Oonbliee npumMeHeHne
HaxXoAaT Kalenmu ¢ M30JsIMMed W3 CaMOo3aTyXammero (He IOANEpKUBAIOIIEr0 TOPEeHUs) |
BYJIKAHM3UPOBAHHOTO MOJIMITUIICHA.

OKpaHbl IPUMEHSIOT JUISl 3alllMThl BHEIIHUX LENEW OT BIUSHUS 3JEKTPOMArHUTHBIX IOJEH
TOKOB, IPOXOJALIMX IO Kabeyto, M Uil 00ecledeHnuss CUMMETPUHN 3JIEKTPUYECKOTO I0JI BOKPYT
KU KaOensi. DKpaHbl BBIIOIHAIOT M3 MOJYNPOBOISIICH OyMarun M aJlOMHHHEBOM WM MEIHOH
dhonbru.

3amonHUTENMM  HEOOXOOMMBI  JUISI  YCTPAHEHUS  CBOOOJHBIX  MPOMEKYTKOB — MEXIY
KOHCTPYKTUBHBIMHU 3JIEMEHTaMH KaOells C LEeJIbI0 TepMETU3aluu, IPUJaHus Heo0X0 1Mol (opMbl
U MEXaHMYECKOW YCTOWYMBOCTH KOHCTPYKIMH KaOeins. B kauecTBe 3amonHuTENEH NPUMEHSIOT
KTYThI U3 OYMa)KHBIX JIEHT MJIM KaOeJIbHOM MPSIKU, HUTH U3 IJIaCTMACChl UM PE3UHBI.

OO6osoukn. ANIOMHHHEBasi, CBUHIIOBAas, CTalbHAas Tro(pUpoBaHHAs, IUTACTMAcCOBas |
pe3uHoBasi Heroprovas (HailpuToBasi) 000JOYKM Kaless MPEeJOXpPaHSAIOT BHYTPEHHHUE 3JIEMEHTHI
Ka0eJst OT pa3pyllIeHus BiIaroil KUcioTamMu, ra3aMu M T. II.

ANIOMMHHEBYIO 000JIOUKY CHJIOBBIX KaOesell Ha HampsbkeHue 10 1 kB nomyckaercs
HCII0JIb30BaTh B KaYECTBE YETBEPTOM (HYJIEBOM) JKUJIbl B YETHIPEXIIPOBOAHBIX CETSAX MEPEMEHHOIO
TOKa C INIyX03a3€MJICHHOW HEHUTPAJIBIO 3a MUCKIIOYEHHEM YCTaHOBOK CO B3PBIBOOIIACHOM CPEJOW U
YCTaHOBOK, B KOTOPBIX TOK B HYJIEBOM IIPOBO/JIE€ MPU HOPMAJIbHBIX YCIOBMSIX COCTaBisieT Oosuee 75
% ToKa B (pa3HOM KuUIIE.

3amuTHbIe MOKPOBBL. Tak Kak 0007104YKM KaOenei MOryT MOBPEXKIAThCs U JaKe pa3pyliaTbCst
OT XMMHMYECKHUX U MEXaHUYECKHUX BO3ICHCTBUM, X MOKPBIBAIOT 3AIIUTHBIMUA TOKPOBAMH.

3aluTHBIE TOKPOBBI NMPEAOXPAHSAIOT 000J0YKH Kabessl OT BHEIIHUX BO3JEHCTBUM (KOppO3uH,
MEXaHUYeCKUX MoBpexaeHui). K HuM oTHocATCs nmoayika, OpOHENOKPOB M HApYXHbBIN MOKpOB. B
3aBUCHUMOCTH OT KOHCTPYKIUH KaOessi IPUMEHSIOT OJIMH, JABa WU TPH 3alUTHBIX TOKPOBA.

[Tomymka HakjaaplBaeTCss Ha SKpaH WIM OOOJIOYKY JUId HMX 3allUThl OT KOPPO3UU U
MOBPEXKACHMSI JICHTaMU UJIM MTPoBoJoKamMu OpoHH. [loayika BeINONHSIETCA U3 CI0E€B IPONUTAaHHON
Ka0OeNpHOW TMpsDKU, MNOJIMBHUHWIXJIOPUIHBIX, MOJUAMMIHBIX M JPYIMX pPABHOLICHHBIX JIEHT,
KpenupoBaHHOM Oymaru, OUTYMHOI'O cocTaBa WK OUTyMa.

Jis  3aliuThl  OT MEXaHMYECKUX MOBPEKIEHUH 000J04YKM Kalesnell oOMaThIBalOT B
3aBUCHUMOCTH OT YCIIOBUH OJKCIUTyaTallUM CTajJbHOW JIEHTOYHOW WJIM TPOBOJIOYHON OpoHEH.
[TpoBoNOYHYIO OpOHIO BBIMONHAIOT M3 KPYIJIBIX WM IJIOCKUX MPOBOJOK. BpoHsS M3 TUIOCKHX
CTAJIbHBIX JIEHT 3allUIIaeT KaOelau TOJbKO OT MEXaHWYECKUX MOBpeXAeHUN. BpoHs U3 cTambHBIX
IIPOBOJIOK IMOMHMMO JTOrO BOCIPUHUMAET TAaKXK€ M paACTATUBAIOIIME YCHUIMSA. OTH YCHIIUA
BO3HUKAIOT B KaOelsiX MpH BepPTUKAIbHOM NpoKianke Kabened Ha OOJBIIYI0 BBICOTY HWJIH IO
KPYTOHAKJIOHHBIM Tpaccam.

Jlia npenoxpaneHus OpoHM Kabenell OT KOPpO3UHU €€ MOKPBIBAIOT HapyKHBIM ITOKPOBOM,
BBITTOJIHEHHBIM U3 CJ1051 KaOeIbHOW MM CTEKIITHHOM HPSKH, IPOMUTAHHOW OUTYMHBIM COCTaBOM, a
B HEKOTOPBIX KOHCTPYKIMSX IMOBEPX CIIOEB MPSHKU M OUTyMa HaKJIaAbIBAIOT BBINPECCOBAHHBIN
MTOJINBUHUJIXJIOPUAHBIN WM NOJUATUIICHOBBIN [IUIAHT.
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