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BBEJAEHUE

CoBpeMeHHbIE Kapbepbl — KPYIHbIE NOTPEOUTENN DIEKTPUUECKON HEPIuH,
oOnanaromme XapakTepHbIMU OCOOCHHOCTSIMHU, CBA3aHHBIMU C pabOTON MalluH M
MEXAHU3MOB B YCJIOBMSIX OTKPBITBIX TOpHBIX padoT. Crienudpuka ycaoBUM OTKpPBI-
TBIX TOPHBIX paOOT (MEepeABMKHON XapakTep padOThl, METEOPOJIOTUYECKUE U KIIH-
MaTHYECKHE YCIOBHS U Apyrue creruduieckue GakTopbl) 00yCcIoBUIA Pl CIICHH-
aJIbHBIX TPeOOBaHMI K 3JIEKTPOCHAOKEHUIO MpeAnpusaTus. B mpoiecce mpoekTupo-
BaHUS AJIEKTPOCHAOKEHHSI HEOOXOIUMO peliaTh 3a/1aui, CBSI3aHHBIE C COOJIOACHHU-
eM TpebOBaHU OE30MaCHOCTH, C 3aIIUTON OT OJTHO(A3HBIX 3aMbIKaHUH Ha 3EMJIIO, C
3alIUTON TIEpPCOHAIAa OT MOPAKEHHSI STCKTPUIECKUM TOKOM H T. II.

YcnemHoe BHEAPEHHE HOBOTO 3JIEKTPOOOOPYIOBAHMS, €T0 IKCIUTyaTalus U
TEXHUUYECKOE OOCITYy)KMBaHHE, MOBBIIICHUE MPOU3BOAUTEIHLHOCTH TPYAa U YIIydIlle-
HUE SKOHOMMUYECKOH 3(h(PEKTUBHOCTU MPOU3BOACTBA 3aBUCUT OT YPOBHSI MOJTOTOB-
KU [IPOU3BOJCTBEHHOIO IIEPCOHAA.

Crenuanuct, SKCILTyaTUPYIOIIUN 3JEKTPOMEXaHUYECKOE XO3SIMCTBO Ha OT-
KPBITBIX TOPHBIX paboTax, OJKEH BIIAJETh METOJUKON MPOEKTUPOBAHUS CUCTEM
3IIEKTPOCHAOKEHMSI TOPHBIX MpeanpusaTuil. OcBoeHnEe METOJ0B pacyeTa CHCTEMBI
3JIEKTPOCHAOKEHHS TO3BOJIUT MPUOOPECTH HABBIKU NMPUHATHS TPAMOTHBIX MPaKTH-
YECKUX PEUICHUH, 00ECIeYNBAIONIMX HAWBBICIIYIO MPOU3BOIUTEIBHOCTh PabOUnX
MAIIMH MPU MUHUMAIBHBIX SKCIUTyaTallMOHHBIX PACcX0/1aX, BBICOKYIO HAJCKHOCTh U
0€30IacHOCTh CUCTEM DJIEKTPOCHA0KEHHUS, YCTICIITHO PeIlaTh TEXHUUYECKHUE 3a/1a4H B
00J1aCTH JIEKTPOCHAOKEHUS OTKPBITHIX TOPHBIX paldoT.

B yueGHOM mocoOuu aaHbl peKOMEHIAIMU MO MOCTPOCHUIO CXEM DJIEKTPO-
cHaOXKeHUs ISl Pa3IMYHBIX TOPHO-TEXHOJIIOTUYECKUX YCIOBHM, METOAMKA pacueTra
ANEKTPUUIECKUX HATrPY30K, OMPEIeTICHHSI MOITHOCTH U KOJMYECTBA TpaHCHOPMATOP-
HBIX TOJCTaHIMM, MOPAIOK pacueTa BO3AYIIHBIX U KaOETbHBIX 3JIEKTPUUYECKHUX Ce-
TeH, YCTPONCTB 3alIMTHOTO 3a3€MJICHUS], OCBETUTENIbHBIX YCTaHOBOK.

| PEKOMEHIAIIUU ITO O®POPMJIEHUIO ITPOEKTA
1. OPOPMJIEHUE ITPOEKTA

[lenpio KypcoBOTO NPOEKTUPOBAHHUA IO Kypcy «JIeKTpooOOpyAOBaHUE U
AIIEKTPOCHAOKEHHE TOPHBIX MPEANPUATUID) SABIIACTCA:

1) 3akperuieHue, yriayolieHHe, CUCTeMaTH3alus U 0000IICHUE TeopeTHYe-
CKUX M MPaKTUUYECKUX 3HAHUMU, OJYUEHHBIX B Mpoliecce 00yUYeHNUs;

2)  BBIPaOOTKA YMEHUS MPUMEHCHHS TEOPETHUECKUX 3HAHUH TIPU PEIICHUN
BOIIPOCOB ITPOU3BOJICTBEHHO-TEXHUYECKOIO XapaKTepa;

3) mMoJiyueHUE HABBIKOB CAMOCTOSITEIBLHON paOOThI C HAYYHO-TEXHUYCCKON
JUTEPaTypoOr, NEUCTBYIOIIMMH HOPMAaTHBAMHU Ha IMPOEKTHUPOBAHUE CHUCTEM 3JIEK-
TpocHaOxkeHus Ha OI'P, cipaBo4HOM U MHOM CTIeIIMAIBLHON JTUTEPATYPOH.

KypcoBoii MpoekT A0KEeH coAepKaTh nosicHuTenbHyto 3anucky (I13) u rpa-



(bUYEeCKyI0 YacTh, COJAEPIKAIIYIO: CXEMY dJIEKTPOCHAOKEeHUs Kapbepa (ydacTka) Ha
IUIaHE TOPHBIX paloT ; ANMEKTpUUYECKyr NMpuHuunuaibHyro cxemy ['TIIT wim YIIIT
(BLIIT);

[TosicuuTenbHas 3amucKa JOJIKHA COAEPKaTh:

4)  THTYIBHBIU JIUCT;
5) 3amaHue Ha KypcCOBOE MPOCKTUPOBAHUE;
6) coaepkaHue;
7)  TEKCT MOSCHUTEIHHOW 3alMCKH, KOTOPBIA JOJKEH COJEpXKaTh CICIy-
IOIIKE Pa3/Iebl:
— MCXOJHBIE JAHHBIE JJIs1 TPOCKTUPOBAHMS,
— pacuer AIEeKTPUUECKUX HArpy30K, BBIOOp YMCIIa U MOIIHOCTH
TpaHchOPMATOPOB MOJICTAHIIUH;
— TPOEKTHPOBAHKE BO3IYIIHBIX M KAOCIBbHBIX PACTIPECIUTENbHBIX CeTer
pa3pesa (ydacTka);
— pacyeT TOKOB KOPOTKOT'O 3aMbIKaHUS;
— pacuer 3alUTHOTO 3a3€MIICHHS,
— Ppacuer OCBEIICHUS Y4acTKa;
8)  CHHCOK HCITOJIb30BaHHOM JINTEPATYPHI;
9)  cBOOOMHBIN JIUCT JIJIs 3aMEYaHUIA PYKOBOIAMTEIISA IPOCKTA.

Hymepauus crpanun 113 goimkHa BKIIOYaTh TUTYJIBHBIM JIMCT, 33JaHUE Ha
poeKTUpoBaHue, JTUCT «Coaepxkanuey» u JIUCT «CIHUCOK UCIOJIb30BAHHOM JIUTEpa-
Typsl». Ha kaxkxaom nucte 113 BoinonHsieTcss paMka Ha paccTossHud 20 MM OT JIEBOM
rpanuiibl opmaTta U 5 MM OT ocTanbHbIX rpanull. Ha mucrtax I13 BeImomHSIOT OC-
HOBHYIO HaAMKUCh. BricoTa OykB U mudp He A0HKHA ObITh MeHbIe 2,5 MM (tpudt
Times New Roman keryiem B 14 MyHKTOB ¢ OJMHAPHBIM MEKCTPOUYHBIM HHTEPBaA-
jgom). PaccrosiHue oT pamku dopmara 10 TpaHUIlbl TEKCTA JOHKHO COCTaBIIATH: B
Hayaje CTPOKM He MEeHee 5 MM, B ab3arie — 1,25 MM, B KOHIIE CTPOKU — HE MEHee 3
MM.

3aronoBku pazaenoB [13 3amucku TOKHBI OTIWYATHCS MIPUGTOM OT TEKCTa
saricku (mpudT Times New Roman keriem, Bce npomucHbie). [lepeHoc B 3aro-
JIOBKaxX HE JIOMYCKaeTCHl.

Becw Tekct I13 pazduBaTh Ha pa3neiibl, OApPa3Aeibl, TyHKThl U MOIMYHKTHI,
KOTOPbIE HYMEPYIOTCS COOTBETCTBEHHO: paznenbl — 1, 2, 3 u T. 1I.; moApa3aenbl —
1.1, 1.2, 1.3 u 1. a.; nyakter — 1.1.1, 1.1.2, 1.1.3 u 1. 1. HaumeHnoBanus paznenon
(3aroJIOBKM) meyvaTath MpONUCHBIMU OykBamu. HanMmeHoBaHMs moApa3aenoB, MyHK-
TOB W TOJIMYHKTOB (TI0/13aTOJIOBKM) — C 3arjaBHONW OYKBBI CTPOYHBIMH OYKBaMHU.
Touka B KOHIIE 3arojOBKa WJIM MO/A3aroJioBKa HE CTABUTCA. 3aroJIOBOK WM M0J13a-
TOJIOBOK I€YaTaTh MOCPEAUHE CTPOKHU U OTHAECIISATH OT TEKCTAa CBEPXY U CHU3Y TPEMsl
WHTEpPBAIIAMH.

PaccTostHue Mex 1y 3aroJlOBKOM U MO3aroJIOBKOM COCTaBJISIET 2 UHTEpBaJa.

®opMyibl (eciid UX B OJHOM pazjeiie O0omblie Tpex) HymepoBaTh. Homepa
dbopMyn medaratb y HpaBOro Kpasi CTpaHMIIbl apaObCKuMu LudpaMud B KpPYIJIbIX
ckoOkax: (1.1), (1.2) u 1. m. IlepBas uudpa ykaspiBaeT HOMEpP pasjeia, a BTopas —
HoMep Gopmyiibl. CchUTKH Ha (OPMYJIBI B TEKCTE MPUBOAST B KPYIJIBIX CKOOKaXx.



Ecnu Heckonbko hopmyn o0beuHeHbl GUTYPHONH CKOOKOW, TO 3HAKH MPENUHAHUS
CTaBAT TMOCJIE KAXI0H (HhOPMYJIBIL.

Bce Bxomsmue B GopMmyiny CUMBOMBI U KO3(DPHUIIMEHTHI AOKHBI OBITH pac-
mu@poBaHbl C yKa3aHHEM enuHul] u3MepeHus. llepBas ctpoka pacumppoBKH
HAUYMHAETCS CO CJOBa «rae» 0e3 aBoerouus mocie Hero. PacmmdpoBka Kakaoro
CHUMBOJIa WK KO3 UIIMEHTA ITeYaTaeTcsl B moa0op (T. €. He ¢ HOBOW CTPOKH) C pas-
JIeJICHUEM JIPYT OT JIpyra TOUKOU € 3amsToi ().

Tabnuia — 3To nepedyeHb CUCTEMAaTU3UPOBAHHBIX IU(PPOBBIX TAHHBIX WIH Ka-
KUX-JTMO00 MHBIX CBEJICHUH, PACTIONIOKEHHBIX B ONPEICIIEHHOM MOpAJIKe 1Mo rpadam.

Hymepanmonnsiii 3arosioBok (cimoBo «Tabmuiia») medatath 03 KaBbIUEK
CTpouYHBIMH OykBamu (TiepBasi OykBa — mporucHas). [lopsiakoBbiii HOMep TaOIUIIbI
neyaTaTh apadckumu nudpamu. 3uak Homepa (No) He CTaBUTb.

Touky B KOHIIE HyMEpalMOHHOIO 3arojoBka He craBiT. CinoBo «Tabmuma»
pa3MeIlalT Ha JABa MHTEpBaJia BbIIIE TEMAaTUYECKOIO 3arojioBKa, y MpaBoro Kpas
TaOJIULIBI.

TemaTnyeckuid 3arojoBOK TaOJMIBI PAcHoJiararoT JIByMsl cocOOaMu: IIEH-
TPOBaHHBIM (ITOCpPENIUHE TAOIUIBI) WU (DIAHTOBBIM (KaXdas CTpOKa 3arojoBKa
HAYMHAETCS OT JIEBOro moJjisi). TemMaTHyecKui 3arojoBOK IE€YATAIOT CTPOYHBIMH
OykBamu (miepBasi OykBa — mpomnucHas) yepe3 1,5 unrepBaia. Touky B KOHILIE 3aro-
JOBKa He cTaBsT. Eciu TeMaTnyeckuil 3arojJoBoK O0JIbIIE OJJHOM CTPOKH, TO €r0 Jie-
JSIT HA CMBICIIOBBIE CTPOKH: KaXKJash CTpOKa JOJDKHAa MMETh 3aKOHUYEHHBINH CMBICIL.
[IepeHOCHI U COKpalllEHUs B 3ar0JIOBKE HE JOMYCKAKTCS. TeMaTUUYEeCKUM 3ar0JI0OBOK
OTIEJSITh OT BEPXHEH OrpaHUYMTEIbHOW TOPU30HTAIBHOM JIMHUM TaOJMLBI JBYMS
UHTEpBaJIaMU.

["onoBka TaOMUIBI COAEPIKUT 3ar0JOBKH U IMOJA3aroJIOBKU rpad M HauMEHO-
BaHue O0oKkoBHKa. CTPOKHU 3arojOBKOB U MOA3arojoBKOB I'pad pa3MmeliaTb rOpu30H-
TasibHO B cooTBeTcTBUU ¢ ['OCT 1.5-68. Bce nepBbie CTPOKM 3aroJIOBKOB pacmoia-
raloT Ha OJIHOM TOPU3OHTAJIU, & BTOPBIE U MOCIEAYIOLUIME CTPOKU BBIPABHUBAIOT
CJIEBA I10 MIEPBOU CTPOKE.

IIpu nmepeHoce yactu TaOIUIBI HA APYTYIO CTPAHUILY TOJIOBKY TaOJIUIBI MO-
BTOpPsTh. Ha 1Ba MHTEpBana BhIlIE BEPXHEW TOPU3OHTAIBHON JIMHUU TOJOBKU Tal-
JUIBI Yy TIPaBOTO Kpas mojs nevataercs, Hanpumep «llpomomkenne tadn. 1.5».
[Mudpa «1» obo3nagaeT HOMEp paznena, a nmudpa «5» — NopsAIKOBEIN HOMEDP TabIH-
IIBI.

Pa3Mepsbl pucyHka He JOJDKHBI OpeBbIIaTh 175%255 MM (C ydyeTom nozipucy-
HOYHOM monnucu). [ToapucyHOUHYIO0 MOANKUCH NEYaTaTh HA JIBA MHTEpPBaJa HUXKE
NOJIsI CAaMOT0 pUCYHKa. PUCYHKH, eciu uX OOJblIe TpeX, UMEIOT ABONHYIO HyMepa-
nuto apadckumu nuppamu. Hanpumep: «Puc. 2.3. IlpuHuunuanbHas 3jeKTpuye-
CKasl cXema JJIEKTPOCHAOXKEeHMs», TOYKa B KOHIE moAmnucu He ctaButca. [lepas
nrdpa 0603HavaeT HOMEp pasjelia, a BTopasi — MOPSIAIKOBBIA HOMEP PUCYHKA.

[TosicuutenpHas 3amucka u rpaduyeckas 4acTh MPOEKTA TOJKHBI BHITTOJIHATH-
cs B moinHoM cooTBeTcTBUu ¢ ECKJl u nmetictByromumu ['OCT mo odopmiiennto
TEKCTOBBIX M IpaUyecKux MOKYMEHTOB. UepTeku BBIMOIHSIIOTCS TYIIbIO, KapaH-
JIaIlloM WJIM Ha PUHTEpE.



OObeM TOSICHUTEIHHOM 3aMHMCKU OMPEAENIeTCS] aBTOPOM MPOEKTa, HO TIPH
ATOM JIOJDKHBI COOTIOAATRCS CIeMyIonue TpeOOBaHUS

— KPaTKOCTh M Y€TKOCTh U3JIOKCHUS MaTepHaia;

— OTCYTCTBHE MaTepHalia U3 JUTEPATYPhl OMUCATEIHFHOTO XapaKTepa;

— JIOJKHBI TIPUBOAUTHCS HEOOXOIUMBIC TaOIUIIbI, TpadUKU, CXEMbI U ICKH-
3BI C YBSI3KOM MX C TEKCTOM;

— TMPUBOAATCS (GOPMYIIBI, TOSCHIIOTCS BEIMYMHEI, BXOJSIINAE B HEE C yKa3a-
HUEM Pa3MEpPHOCTH,

— HyMeparuio, GopMyI, TaOJIUIl U PUCYHKOB PEKOMEHIYETCS MPOBOANUTH 1O
pazzaenam;

— OJIHOTUITHBIC pPacUeThl HE JOJDKHBI MOBTOPATHCA. [IpuBOaMTCS mpHuMep
BBEIYHCIICHUIA OJHOTO 3JIEMEHTA CXEMBI, Pe3yJIbTaThl IPYTUX BBIUUCICHUN CBOISITCS
B PEKOMEHyeMbIC TAOJIHIIHI;

— Heo0X0oauMO 0c000€ BHUMAHUE YNEIUTh OOOCHOBAHUIO MPUHUMAEMBIX
TEXHUYECKUX PEIICHUH, 0€301MaCHOMY BEICHHIO PaOOT, MOBBIIMICHUIO HAJIC)KHOCTH
(YHKITMOHUPOBAHUS CUCTEMBI AJICKTPOCHAOKEHUS, BHEJIPEHUIO HOBOM MTPOTPECCUB-
HOM TEXHUKH U TEXHOJIOTHU.

[TosicHuTenpHAs 3amycKa MOMeEIIaeTcss B 00JIOKKY, Ha KOTOPOW YKa3bIBAIOT
Ha3BaHME JOKYMEHTA, YUCOHYIO rpynmy, (aMIJINIO, UM, OTYECTBO U mudp yuarie-
rocsi (s 3a04HOM (hopMbl OOYUEHUS), BBIMOJHSBIIETO KYpCOBOW MPOEKT, MECTO
(ropon), ToJ1 BHIMOJIHEHUSI.

2. PEKOMEHIALINUA 110 PASPABOTKE PA3/IEJIOB ITPOEKTA

[IpoekTupoBaHue 11eaeco00pa3Ho NPOBOAUTH B CIEAYIOLIEM MOPSIIKE:

— BBIOMPAIOTCS UCXOIHBIE JAHHBIC IS POCKTUPOBAHUS;

— MPOU3BOJUTCS PACCTAHOBKA TOPHOIO TEXHOJIOIMYECKOTO O0OpYIOBaHUS
Ha TuTaHe ropHbIX padot (muct 1 ['Y) ¢ yueTtom macmitada;

— TPUHUMAETCS CXeMa BHEIIIHETO AJIEKTPOCHAOKEHHUS Kaphepa (yJacTka);

— ONPEACNAIOTCS PAacUeTHBIC HArpy3KH, YPOBHH IHTAIOIIMX HaNPSHKCHUH,
HOMUHaIBHas MOITHOCTH TpaHnchopmaropoB Ha ['TIIT (VI wmwm BIIIT), TIKTII pst
OypOBBIX CTAHKOB U JIPYrOro HU3KOBOJIBTHOTO 3JIEKTPOOOOPYI0BAHUS;

— onpenensaercs mecto ycraHoBku ['TII (VIIII unu BIIIT);

— Ha muiaHe ropubix padot (uct 1 ') mpousBoaUTCS TpacCUpPOBKa BO3-
TYIIHBIX U KaOEIbHBIX JTUHUHN 3JIEKTpOIIepeIadn;

— BBINOJHSETCS PACUET CEUYECHHMsI MPOBOJIOB BO3YIIHONW KaOEIbHOM BBICOKO-
BOJIbTHBIX U HU3KOBOJIBTHBIX JIDIT (BJI u KJI);

— TPOU3BOJIUTCS pacyeT OOILIEro 3a3eMJICHHUS YIacTKa;

— TPOU3BOJUTCS pacyeT OOIIEro OCBEIIEHUS yJacTKa.



Il IPOEKTUPOBAHUA CUCTEMBbI
IJIEKTPOCHABKEHUA YYACTKA PA3PE3A

1. NCXOIHBIE JAHHBIE JJIS ITIPOEKTUPOBAHUA

1.1. OcCHOBHBIE IOJIOKECHHUS

CoBepIlIEHCTBOBAHNE TEXHUKU U TEXHOJOTHHU JOOBIYU YIJISI OTKPBITHIM CIIO-
coO0OM, CO3/JaHNE€ U BHEJIPEHUE MOIIHBIX BHICOKOIIPOU3BOAUTEIBHBIX MAIIUH U KOM-
IJIEKCOB TPeOyeT JajdbHEWIero MOBbIIEHUS 3()PEKTUBHOCTH U HAJIEKHOCTU CH-
CTeM JJICKTPOCHAOKEHUS YTOJIbHBIX pa3pe30B. BakHeHM crioco6oM TOCTHKEHUS
ATOr0, HAPSAAY C CO3JaHUEM M NMPUMEHEHHUEM HOBOTO BBICOKOHAACKHOIO 3JIEKTPO-
TEXHUYECKOT0 000pYy/I0OBaHMS, SBISIETCS PAlMOHAIBHOE MOCTPOSHHE W BBHIOOD OII-
TUMAJIBHBIX TTAPAMETPOB CUCTEM AJICKTPOCHAOKEHHUS Pa3pe30B, YTO IMO3BOJIUT:

— obecneuuTh CTaOMIIBHOE M KauyeCTBEHHOE INMHUTAHHE TOPHOTO 00O0pyI0Ba-
HUS P MUHUMAJIbHBIX MOTEPAX HAMPSKEHUS M MOITHOCTU B PACHPEACIUTEIBHBIX
CeTAX;

— YMEHBIIUTh MEPEPHIBbI JIEKTPOCHAOKEHUS U MOTEPU MPOU3BOIUTEIBHO-
CTH TOPHBIX MAaIIMH HM3-32 OTKA30B OT IUIAHOBO-IPEAYNPEIUTEIBLHBIX PEMOHTOB
3JIEKTPOOOOPYAOBaAHUS;

— CHU3UTH OOIIKE 3aTpaThl HA MOCTPOEHUE U IKCILIYaTaI[UI0 CUCTEMBI DJICK-
TPOCHAOKEHUS C YUETOM yIepOa OT aBapUHHBIX MEPEPHIBOB MOJAa4YH JIEKTPOIHEP-
THU.

1.2. TlocTpoeHue cxeMbl JIEKTPOCHAOKEHUS yIacTKa pa3pesa

1.2.1. Pexomenparuu no paboTte HaJ pa3aeioMm

B cooTrBercTBUU C 3ajaHuMEM Ha NPOEKTUPOBAHHE OMMCHIBACTCS MPHUHATAS
TEXHOJIOTHUYECKass CXeMa BEJICHUS TOPHBIX padoT, pacCTaHOBKA HA TJIAHE TOPHBIX
paboT TOPHOTO TEXHOJIOTUYECKOTO 000pyJ0BaHUE (DPKCKABATOPOB, OYPOBBIX CTaH-
KOB | T. [I.).

B paznene ykaswiBaercst paiionnas nojcranius (PIIC), or koTopoit nuraercs
paspes, pacCTOSIHUE JI0 Hee, OMMCHIBAETCS CXEMa BHEIITHETO YJICKTPOCHA0XKEHHS paspe-
3a, Ha TJIaHEe TOPHBIX pabOT COCTABISAETCS CXeMa MUTaHUS TOPHOTO 000PYAOBAHMS

Mo Ta6a. I1.3.1.5-11.3.1.7 u cipaBouHoi#t muteparype [4; 9; 13] onpenenstorcs
TEXHUYECKUE JaHHbIE BBHIOPAHHOTO TEXHOJOTHYECKOTOo OOOpYIOBaHMs, TUI U OC-
HOBHBIE XapaKTEPUCTUKH JIEKTPOABUTATEICH INEKTPOIPUEMHHUKOB.

CMeHHast IpON3BOAUTENBHOCTD [lcy MPUHUMAETCS UCXO U3 MaKCUMAaIbHON
3arpy’>K€HHOCTH TOPHOTO 00OpYAOBaHUS B CMEHY, JIMOO MO TEOPETHUECKON MpPOU3-
BOJIUTEIILHOCTHU MPUHSITOTO 000pyaoBanus (Tads. 11.3.1.1-11.3.1.4).
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1.2.2. PexomeHzaanuu mo BEIOOPY CXEMBI 3JIEKTPOCHAOKEHUS

DOneKkTpocHaOXKEeHUE Ppa3pe30B JOJKHO OCYIIECTBISITHCS, KAaK MPaBUIIO, OT
paliOHHBIX HHEPrOCUCTEM MO BO3AYIIHBIM JHHUAM dnekTporepeaaun (JIDII)
HanpspkeHueM 35-110-220 kB ¢ npumeHeHneM MpUHIKNA TIIyOOKOTO BBOJIA BBICO-
KOTO HamNpsDKEHHUS] MyTEM YCTAaHOBKM TEPEIBIIKHBIX KOMIUICKTHBIX TpaHchopma-
topHbix nonctanmmii [TKTIT 35-110/6(10) kB B mpenenax ropHeix paboT, B TOM
YHUCJIe HEMOCPEACTBEHHO HA YCTYIaxX pa3pesa.

[Tpu BbIOOpE U MOCTPOCHUH CUCTEM AJIEKTPOCHAOKEHHS pa3pe30B HE0OX0IU-
MO YUUTBIBATh CIEAYIOIINE OCHOBHBIE (DaKTOPHI:

— CHCTEMY pa3palbOTKH, IPUHATYIO Ha pa3pese;

— TOPHO-TEXHOJIOTUYECKHE MapaMeTpbl pas3pe3a (roJ0BOE€ IOJBUTAHUE
(dbpoHTa rOpHBIX padOT M HIKCKABATOPHBIX 3a00€B, YUCIIO YCTYIOB, TIIYOUHY pa3pesa,
JUTMHY (PpOHTA TOPHBIX padOT U T. 11.);

— HaJIWYME MOIIHBIX AJIEKTPONPUEMHUKOB U 3JIEKTPONPUEMHHUKOB Pa3HBIX
YPOBHEW HAINPSIKEHUS;

— TIEPCIIEKTUBY JaJTbHEUILETO pa3BUTHS pa3pesa;

— TOTOJIHO-KJIIMMAaTUYECKHUE YCIOBUS paiilOHA PACIIOIOKEHUS pa3pesa.

[Ipy nuTaHUU SIAEKTPONPUEMHUKOB Pa3pe30B HANPSHKEHUEM JO W BHIIIE
1000 B npenycmarpuBaTh, Kak MpaBUIIO, CUCTEMY C H30JIMPOBAHHON HEUTPANIBIO.

Pazpemaercsa npumeHeHue riyXx03a3eMJICHHOW HEUTPAIIH JIJIA:

— CHWJIOBBIX M OCBETUTEJIBHBIX CETEN MPOMILIONIAIOK Pa3pe30B;

— CeTell BOJIOMOHIKAIOIINX YCTAHOBOK, PACHOJIOKEHHBIX 3a T'PaHULIAMH Be-
JI€HUsI TOPHBIX PadoT;

— OCBETHUTENIbHBIX CETEl OTBAJIOB W aBTOJAOPOI BHE pa3pe3a, B TOM UHCIIE
BBIC3/IHBIX (BbE3AHBIX) TPAHUIEH;

— cereit CLb;

— CeTel, MUTAIOIIUX OCBETUTEIbHBIE YCTAHOBKH, KOTOPbIE MOTYT paboTaTh
TOJIBKO OT CUCTEMBI C IIIyX03a3€MIICHHOWM HEUTPAJIbIO.

Jlyist pa3pe3oB (Y4acTKOB) MPHU TPAHCTIOPTHOM CHCTEME pa3pabOTKU CIEyeT,
KaK TPaBUJIO, PUHUMATH MPOJIOJIBHYIO CXEMY 3JIEKTPOCHAOKEHUS, C PACIIOIOkKE-
HUEeM TiepeBIKHBIX (epeHocHbIX) JIDII-6(10) kB Ha ycrymax. B oTnenbHbIX ciy-
yasx (Oonbiiol 00beM OypOB3PHIBHBIX pa0OT, 3HAYUTENbHAS MPOTIKEHHOCTh
dbpoHTa TOPHBIX PabOT W Jp.) IPU COOTBETCTBYIOLIEM TEXHHUKO-PKOHOMHUYECKOM
000CHOBaHUU JOIYCKAETCS MPUMEHEHUE MONEPEUHON CXEMbI AIEKTPOCHAOKEHUS.

K omHoit mepensmwxnoi (nepeHocHoi) BosaymHo# JIDII-6(10) kB mpeny-
CMaTpHUBaTh MPUCOEAMHEHUE OJHON U3 CIEAYIOLIUX IPYIIl 3JEKTPOYCTAHOBOK B CO-
CTaBe:

— He 6osee 3-X DKCKABAaTOPOB C €MKOCTBIO KoBmIa 10 5 M3 u 2-3-x ITKTII
C MOIIHOCTBIO TpaHC(HOPMATOPOB Kax a0 moAcTaHuu 10 630 kB-A;

— He 0ojee 2-X IKCKaBaTOPOB C EMKOCThIO KoBIa 0 12,5 M3 u 2-x TIKTII ¢
MOIITHOCTBIO TpaHC(HOPMATOPOB Kax oM mojctaniuu 10 630 kB-A;



— He 6GoJlee OJHOIO DKCKABATOPa ¢ EMKOCTHIO KoBIIa 15 M u Gonee u oxHOM
[TKTII ¢ TpanchopmaTopom MOIIHOCTHIO 10 630 kB-A;

— He Oosiee 2-X MHOTOYEPIIAKOBBIX (POTOPHBIX) IKCKABATOPOB C TEOPETUYE-
CKO¥i mpon3BoanTesbHOCTHI0 710 1300 M%/4 1 2-x TIKTII ¢ MOmHOCTHIO TpaHCcdOop-
MAaTOpOB Kaxk101 nojactaniuu A0 630 kB-A;

— He 0oJee 0JJHOr0 MHOTOYEPHAKOBOr0 (POTOPHOTO) IKCKaBaTopa ¢ Teope-
THYECKOM IIPOM3BOAUTENLHOCTEIO cBbie 1300 M3/ u oguoit IIKTII ¢ Tpancdopma-
TOPOM MOIIHOCTBIO 110 630 KB-A.

Jiist pa3pe3oB (Y4acTKOB) MPU OECTPAHCIIOPTHOM crcTeMe pa3pabOTKU CIEy-
€T MPUHUMATh, KaK MPaBUJIO, CXEMY DJIEKTPOCHAOXKEHHUS, TOCTPOECHHYIO MO MPHH-
nuny O01oka «JIDI1-35-110 kB — nepenBmxkHas (01049Hast) KOMIUIEKTHAsE TpaHCop-
maTopHas moxactannus 35-110/6(10) kB» ¢ OOpPTOBBIMH  IOTIEPESYHBIMU
JIDII-6(10) B.



2. PACHET SJIEKTPUHECKUX HAI'PY3O0K. BbIbOP HUCJIA
N MOIIHOCTU TPAHCO®OPMATOPOB ITOACTAHIIMA

2.1. PexomeHnpamuu ajis pacuera 3J1EKTPUUECKUX HArpy30K

DneKTpUYeCcKre Harpy3KH UCIOJIB3YIOTCS MPU BRIOOPE MOIIHOCTH TpaHchop-
matopoB, HaunHasg ot [IKTII 6/0,4 kB, npubnnxasce K ri1aBHOW MOJCTAHIIMU, pac-
YeTa TOKOB IO YYaCTKaM PaCHpelIeINTENIbHON HU3KOBOJBTHOM U BBICOKOBOJIBTHOU
CETH.

Pacuer snexTpruueckux Harpy3oK M ONpeJieIieHHe MOITHOCTH TpaHchopmaTo-
poB I'TIIT (VI wnu BIIIT), ITKTII npou3BOAUTCS B CIEAYIONIEM MOPSJIKE:

DNEKTPONPUEMHUKNA  TPYNIUPYIOTCS 10  HampsokeHWro 6 kB wim

0,4(0,66) xB.

OIHOKOBIIIOBBIE 3KCKABATOPHI TPYNIHUPYIOT MO TEXHOJOTHUYECKUM IPOLEC-

caM: BCKPBIIITHBIC, JOOBIYHbIE, HA OTBAJIAX.

['opHble MamMHBI W MEXAaHU3Mbl C DJJIEKTPONPHUBOJAOM HANPSHKECHUEM

0,4(0,66) kB 00beAMHSIOT 110 y4acTKaM HIIA TEXHOJIOTHYCCKUM IIPOLIECCaM.

OnpenensitoT CyMMapHble HOMUHAJIBHBIE MOIIHOCTH 3JEKTPOINPUEMHHUKOB B

Ka)XJI0W TPYIIIIE.

[To cipaBouHbIM JaHHBIM (Ta0u. I1.3.2.1-11.3.2.2) B 3aBUCUMOCTH OT MPHUHS-

TOTO METOJ]a pacueTa Harpy3oK, MPUHUMAIOT COOTBETCTBYIOIIUE PACUETHHIC

KO3 GUILIMEHTHI U HAXOAAT aKTUBHBIC U PEAKTUBHBIC HATPY3KHU KaXJI0U TpyII-

TT6IL.

OnpenensitoT o0IMe aKTUBHBIE M PEAKTUBHBIE PacUETHBIC HArpy3KH IO DKC-

KaBaToOpaM, W JIPYTUM DJICKTPOIIPUEMHUKAM HampsokeHneMm 6 kB u cymmap-

HBbIE Harpy3KH BCEX TPy HampsokeHnem 6 kB.

Boraucisior cymMmmapHbie aKTUBHYIO Py U pEaKTUBHYIO  Qyrpn MOIITHOCTH HA

mHax 6 kB TTIT (YIIIT wam BITIT), TIKTII.

[To cymmapHbIM Py U Qs YCTaHABIMBAIOT OOIIYIO PACYETHYIO MOIITHOCTD

tpanchopmaropo ['TIIT (VIIIT wnm BIIIT) St.

[To pacdyeTHON MOIIHOCTH ST BHIOMPAIOT CTAHAAPTHYIO MOIIHOCTEH TpaHcdop-

matopoB ['TIIT (VI viu BIIIT).

Tpancpopmaropst KTII 35/6 kBt u IIKTII 6,0/0,4 xB nposepsitotcs no ycio-

BUIO TIPSIMOTO ITyCKa Han0oJiee MOIIHOTO 3JICKTPOIBUTATES.

2.2. Pacder 3JeKTpUYECKUX HATPy30K

Pacder snexTpuyeckux Harpy30K 3KCKaBaTOPOB, BBIMOJHSIONIMX BCKPBIIIHBIC
U J0ObIYHBbIE pabOThI Ha pa3pes3ax, CleAyeT MPOU3BOJUTH MO METOAY YAEIbHOIO
AIIEKTPOINOTPEOIEHUSI.

Cpennsisi akTUBHAsi MOIIHOCTh Kapbepa, MOJACTAHIIMU, Y3Jia HArPy3KH WU OT-
NeNbHOM JTMHUU onpeesieTcs no Gopmyiie
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P = yrl ! kBT, (2.1)
P t
CM
— YIETBHBIA PacXoa 3JEKTPOIHEPTHUHU JIS NaHHOTO THIIA JKCKaBaTO-

rac O‘)yz[. i

pa, kB1-u/M® (mpunumaetcs cornacHo tabu. 11.3.2.1); I1.,; — cMeHHas IPOM3BOJHU-
TenbHOCTh 2KckaBartopa (radm. I1.3.1.1-T1. 3.1.4), M3 t., — IPONOIKUTENHLHOCTD
cMmeHbl, 4 (tey = 5 u); K — ko3 DULIMEHT, YUYUTHIBAIOIINKA TOTEPH SHEPTUU B DJICK-
TPUUYECKUX CETSIX W TpaHchopmaropax. Bemmuuna K B cpeqHemM mpuHUMaeTCS: IS
BBEICOKOBOJIBTHBIX ceTei K = 1,1; mi1st Hu3koBonbTHEIX cetert K = 1,15.

Pacuer snexkTpudecKkux Harpy30K 3JEeKTPOIPUEMHUKOB pa3pesa (yJacTka pas-
pe3a) HanpsbkeHnueM 10 U Beime 1000 B (B TOM 4mciie M 9KCKaBaTOPOB MPHU YKPYII-
HEHHBIX pacyeTax) MPOU3BOJIUTH O METOy Kod(dduiineHTa cnpoca:

P, =k Py, KB,
Q, = P,19¢,,xBap, (2.2)

[p2 ., 2
S, =4/Pp + 0, . kB-A,
rae k, — kooduumentT crpoca i JaHHOTO 3JICKTPOLPUEMHHKA; Py — yCTaHOB-

JIEHHAsi MOLTHOCTb JIEKTPONPUEMHUKA, KBT; tg@, — COOTBETCTBYET COSQp JAHHOTO
3JIEKTPONPUEMHUKA.

B ¢opmyne (2.2) mox ycTaHOBIEHHOW MOIIIHOCTHIO MOHUMAETCSI CyMMapHast
HOMHUHAJIbHAsi MOUTHOCTh AJIEKTPOIIPUEMHHUKOB (AJIEKTpOJBUTATENEH, TpaHcPopMa-
TOPOB), MPUCOETUHEHHBIX K CETH, 32 UCKIIIOYEHHUEM TpaHC(HopMaTopoB COOCTBEH-
HBIX HYX]I.

3naueHns ko3(uUIKUeHTOB crpoca K, ¥ MOIIHOCTH COSQ IS TEePEABHKHBIX

MaliuH M YCTAaHOBOK NpHHHMAarOTCa 1o Tadu. [1.3.2.2. JIng CUHXpOHHBIX JJIEK-
TPOJBUTATENCH, PabOTAIOIMX C ONEPEKAOIMIM COSP, BenuinHa Q, MpUHUMACTCs

CO 3HAKOM MUHYC, a 3HaYeHHe COSQ, onpenensercs coriaacHo Tada. [1.3.2.2.

[Ipy HATMYMKM HECKOJBKUX TPYII MOTpeOUTENIeH, MPUCOSAUHEHHBIX K TpaHC-
dbopmaTopy MOJCTAHIIMU U UMEIOIINX pa3HbIe BPEMEHHbBIE U HArPY30UHbIEC XapaKTe-
PUCTUKH, pacueTHasl Harpy3Ka

n
Ppacq = ZkCiPHOM.i , KBT; Qpacq = Ppacqtg ¢cp’ KBap, (23)
i

rae P, . i— HOMHHaJIbHAs MOIIHOCTH I-TO 3JCKTPONPUEMHUKA; N — YKCIIO TPYIIIT WK

HOM.I
OJIMHOYHBIX NOTpeduTenei; 19y, — CpeIHEB3BEILIEHHBIH KO3()QUIIMEHT peakTUBHOM
MOIIIHOCTH, COOTBETCTBYIOILMMN COSQcp

cosg, = P cosg, +P,cosg, +...+ P, cos ¢,

v R+P,+..+P, ’

rae P,, COSQOn — COOTBETCTBEHHO MOIIHOCTH U KO3(PPUIIUEHT MOITHOCTU OTAEIbHBIX
AIEKTPONIPUEMHHUKOB B TPYIIIIE;

PacueTHast MOIITHOCTP MO puAEpY WM YYACTKY B IIEJIOM, CyMMapHbBIC HArpy3-
KU TPaHC(POPMATOPHBIX MOACTAHIIMKN OMPENENAIOTCS CYMMHUPOBAHUEM PACUYETHBIX

(2.4)
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MOIIIHOCTEW OTIEIBHBIX JEKTPOIMPHUEMHUKOB, C yU4eTOM KOo3((dulleHTa yJacTus B
MaKCUMYyMe€ Harpy3ku Ky,

N N
Sp =Ky (i; Pi)” + (E,Qpi)2  KB-A, (2.5)

rae N — KoJM4ecTBO 3JEKTPONPUEMHHUKOB (TpyIn NOTPEeOUTENEei), MOIKIIOUEHHBIX
K dunepy, Wi y4actky; By, Qi — COOTBETCTBCHHO PAaCUCTHBIC aKTHBHAS U PEaK-

THUBHAsI MOIIIHOCTHU 1-TO 3JIeKTponpueMHuKa (i-if rpymmsl), KB-T, kBap.

Ko duunenT yyactus B MakcuMmyme Harpy3ku Kyy, IpUHUMAETCSL:

— 0,45-0,55 — mns Bcex 2JIEKTPONPUEMHUKOB MPOMILIONIAIKH pa3pe3a Ha
mumHax 0,4 xB;

— 0,8-0,85 — a1 37EKTPONPUEMHUKOB TOPHOTO YYacTKa, MUTAIOIMIUXCA OT
OJIHOM mojacTanuuu Ha muHax 0,4 kB;

0,8-0,9 — mi1st SMEKTPONTPUEMHUKOB BCKPBIITHBIX, JOOBIYHBIX U OTBAJIBHBIX
pabot Ha mmHax 6 kB I'TIIT (YIIII).

DeKTpuvecKrue Harpy3Kku, onpeaesieHHbie mo gopmynam (2.1), (2.2) u (2.3),
(2.5) ucmonp3yroTCs MPU BBIOOPE MOIIHOCTH TPaHC(HOPMATOPOB, CCUCHHUH JTUHHH
AJIEKTpOIIepeaud MO HArpeBy M HKOHOMHUYECKOHM IJIOTHOCTH TOKa, a TaKXkKe JIs
OTIpe/ICJICHUS] BEJIMUMHBI TOTEPU HANIPSHKEHUS! B CETU MPU JUIUTEILHOM PEXUME pa-
OOTBI SJIEKTPOIPUEMHHUKOB.

JIyist onpeniesieHus MOTEPH HAIPSKEHUSI B CETH MPHU MUKOBOM PEKHUME aKTHB-
HYIO HArpy3Ky PEKOMEHIyeTCs ONPECIISITh CISAYIOIINM 00pa3oM:

PHI/IK = RHHKPH.M + PZH; KBT; (26)
riae Ko — K0O3(QOUIUEHT, YIUTHIBAIOIINN MTUKOBYIO HArpy3Ky JKCKaBaTOPOB, MPH-
HUMaeTcs paBHbIM 1,6-1,8; Py, — HOMWHaJIbHAs MOIIHOCTh HAMOOJEE MOITHOTO
dKCKaBaTtopa B rpyiie, KBT; Psy — CyMMapHas HOMHHAQJIbHAS MOIIHOCTH MPOYHX
AJICKTPONIPUEMHHKOB B TpymIe, KBT.

[Ipn mMuKOBOM peXUME pEaKTHUBHAs Harpyska 3JCKTPONPHEMHHKOB C CHH-
XPOHHBIM TPUBOJIOM MPUHUMAETCS PaBHOW HYJIO, a DJCKTPOTPUEMHUKOB C aCHH-
XPOHHBIM TIPUBOJIOM - PAaBHOW €€ HOMHUHAIBHOMY 3HAa4Y€HUIO.

CpenHeB3BelICHHBIN KO3(DPUIMEHT MOIIHOCTU COSQe, U tJQ., MO paspesy

(y4gacTky)

R Q
COS @, :sﬂ; 90, =P—zp, (2.7)
p 2p

rIe PZp’ sz, Szp— CyMMapHasi akTHUBHAs, PEAKTUBHAsI W MOJIHAS MOIIHOCTH IO
pa3pesy (y4acTKy) COOTBETCTBEHHO, KBT, kBap, kB-A.
Heo0xonumasi MOIITHOCTh, KOMITEHCUPYIOIIMX YCTPOMCTB 1O pa3pesy (ydact-
Ky)
QK.y. = PEp (tg(ﬂl - tg (02) » KBap, (28)
rae tg¢ =19, — €CTCCTBEHHbIIl TAHICHC C YYETOM KOMIICHCHPYIOLICH CITOCOOHO-

CTU CUHXPOHHBIX JBUraresnei; tgp, — COOTBETCTBYET HOPMATUBHOMY KO3 puIueH-
Ty MOIIHOCTH, 3a/1a€TCSl SHEPrOCHAOKAIOIIeH OpraHu3alnuell Wid TPUHUMAETCS



cornmacHo Ttadu. I1.3.2.7.
["010BOI pacxol aKTUBHOM SHEPTHHU I10 Kapbepy (Y4acTKy)
W = PyTy, kBT4,

rac

p

p

MaKCUMyMa aKTHUBHOH Harpy3ku, 4. Ty, = 4000-5000 u.

['omoBOM pacxos peaKTUBHOM SHEPTUU 10 KapbEPY
Vi =QpTy.p: KBap-4,
rae Qp — pacueTHasi peakTUBHAasi MOIIHOCTh, KBap; TM_p— rOJIOBOE YUCJIO HCIOJb-

30BaHUs MaKCUMyMa PEaKTUBHON MOIIHOCTH, Y.
3Ha4eHue TM.p ONPENEIIAETCS M0 CIPABOYHBIM MJIM OTPACIEBBIM UHCTPYKIIH-

(2.9)

— pacCdCTHas aKTUBHAA MOIIHOCTD, KBT, TM — I'0A0BOC YUCJIO UCIIOJIb30BaHUA

(2.10)

siM. TIpu OTCYTCTBHM TOYHBIX JAHHBIX Ty p MOXHO OPHEHTUPOBOYHO NPHUHSTH Ha
15-20 % Gonbiue sHaueHus Ty, T.e. Ty p =(1,15-1,2) Ty

IIpumep pacuyera:

I/ICXOI[HBIG JaHHBIC UL paCcucTa:

Howmep Tun skckaBa- Kon-Bo Tun OypoBBIX CTaH- Kon-Bo Kareropus [Torpy3ska Ha
BapHaHTa TOpa JKCKaBaTOPOB KOB OYpOBBIX opoJI kxouBetiep(1)/ xn
CTaHKOB Tpa"cnopt(2)
1 OPI-400 6 CBIIIK-200 4 1 1

CpenHsisi akTUBHAsE MOITHOCTh Kapbepa, MOJICTaHIINM, y3Jia HArpy3KH WA OT-
JIeTHHON JTUHUY OTIpeesieTcs o Gopmyne

P — k'zmyﬂ.i 'HCM.i }
P Lo ’

1.1.0.6-6-7840

P

p

=6210 kBT.

Pacuer anexkTpuuecKkux Harpy30K 3JeKTPOINPHEMHHUKOB pa3pesa (ydacTka pas-
pe3a) HanpspkenueM 110 U Bbiie 1000 B (B ToMm yucie u 3KCKaBaTOPOB MpPU YKPYT-
HEHHBIX pacueTax) MPOU3BOIUTH MO METOy KoddduiineHTa crpoca:

P, =k Py, BT,
Q, = P,19¢,,xBap,
_[p2, 2
S, —JPp + 0, kB-A,
P =0.6-10200 = 6120«Br,
Qp =6120-1.33=8140«ksap,

S, =/61207 +8140° =10184KB-A.

PacueTHasi MOIITHOCTD MO QUAEpPY WIHM YYACTKY B 1I€JIOM, CyMMapHbIe HArpy3-
KU TPaHC(POPMATOPHBIX MOACTAHIIMKN OMPENENAIOTCS CYMMHUPOBAHUEM PACUYETHBIX
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MOIIIHOCTEW OTIEIBHBIX JEKTPOIMPHUEMHUKOB, C yU4eTOM KOo3((dulleHTa yJacTus B
MaKCUMYyMe€ Harpy3ku Ky,:

N N
S, =K, \/(Z P+ (0.Q,)°  kBA,
i=1 i=1
S, =0,85-10184 =8656,4kB-A.

]_IJ'ISI OIIPCACIICHUA IMOTCPH HAIIPAKCHUSA B CCTH IIPU ITMKOBOM PCKUMC aAKTHUB-
HYIO HAarpy3Ky pCKOMCHAYCTCA OIIPCACIIATH CIACAYIOIINM 06pa30M:
PHI/IK = KHI/IKPH.M + PEH; KBT,
P, =17-9000 +1200 =16500kBr.

CpenHeB3BelICHHBIN KO3(DPUIMEHT MOIIHOCTU COSQe, U tgpe, MO paspesy
(y4gacTky)

PZp QZp
cosQ., =—,; 9o, =—,
6120 8140
coso =220 _06: tgp = om0 ~133.
Yo 10184 9% = 6120

Heobxonumasi MOIITHOCTh, KOMITIEHCUPYIOIINX YCTPOMCTB 1O pa3pesy (ydact-
Ky)
Qey. =Py (199 —199,), kBap,
Q, =6120-(1,33-0,395)=5722,2 kBap.
["o0BO# pacxo/1 aKTUBHOM SHEPTHUH T10 Kapbepy (y4acTKy)

Wr = PyTy, kBr9,

W, =6120-4500=27,54-10° kBT"u.
['onoBoO# pacxod peakTUBHOM YHEPTUU 10 Kapbepy
Vi =QpTm.p: KBap 4,
V,.=8140-1,2-4500 = 43,96 xBap-u.

2.3. OmpeneneHue BEIMYUHBI HAPSDKCHUN MTUTaAHUS

Jlnst mutanus [T (VI nom BIIIT) HanpsbkeHne nuTaHus ONpeaesieTes 1o
dopmyse.

U=16-4P-L , B, (2.11)
rae P — aktuBHas momuocts ['TIIT (VIIII), MBT; L — paccrosinue 10 pailoHHOMN
MOJICTAHIIMH, KM.

[IpunuMaetcs Onmkaiiiiiee 60JbIIee CTAHAAPTHOE HANPSKEHUE.

CorunacHo [3], st TUTaHUs MEPEABUKHBIX M CAMOXOJHBIX 3JIEKTPOYCTaHOBOK
clenyeT NPHUMEHSATh CETH HampsbkeHueM He Bole 35 kB ¢ u3onupoBaHHON
HENTpasbio TpaHC(HOPMATOPOB WM 3a3€MIICHHOM uepe3 BHICOKOOMHBIE PE3UCTOPHI,
1100 TpaHchOpMaTOphl CTAOMIIN3ALNU CETH.

Ha OopT skckaBartopa mopaercs, Kak MpaBWIO, HampsbkeHue 6 kB u pexe



10 xB. Jlnst MOIIHBIX 9KCKaBaTOPOB AOIyCKAeTCs BBOJ Ha O0pT HanpspkeHus 35 kB.

[Tutanre HU3KOBOJIBTHBIX MOTpeOuTeNel BoimoaHseTcs ot cetu 0,4 kB, a ans
MOIIHBbIX oTpedureneit 0,69 kB, ¢ U30JUPOBAaHHOW HEUTPAIBIO OT MOHMKAFOIIMX
tpancpopmaropos [TKTII-6/0,4(0,69) xB.

IIpumep pacuyera:

Hcxonnbie nanHbie 115 pacuera:

Homep BapuaHTa AKTUBHaA mowwHocTb [N PaccTtosHWe Ao paloHHOM
(ynn), MBt NOACTaHLNU, KM
1 100 25

Jost mutanus [T (YIIIT unu BIIIT) HanpspbkeHre nuTaHus OnpeaesieTcs mo

dbopmyie.
U=16-¢P-L , B,
U =164/100-25 =113 14B.

[Tpunumaetcs Gmmkaiiee O6ombliIee ctanaapTHoe Hanpsbkenue 110 kB.

2.4. BpI00p mojcTaHIuil U TpaHCHOPMATOPOB

2.4.1. Bwi6op tuna u momtHoctu ['TITT (VIIII)

Bo16op Tuma, MmontHoctu U apyrux napamerpoB ['TIII, a Takxke ux pacmnoso-
KEHUE JIOJHKHBI O0YCIIOBIMBATHCS BEIMUMHOM 3JEKTPUYECKUX HArpy30K U pa3Mme-
LIEHWEM MX Ha F€HEpaJbHOM IIJIaHE pa3pesa.

Jlns T'TIT nanpsokenuem 35-110/6(10) kB, kak npaBuiio, clieayeT MPUMEHSTh
TUTIOBBIE TIPOEKThl. OTKa3 OT TUIOBOTO MPOEKTA JOJKEH OBITh 000OCHOBAH TEXHUKO-
DKOHOMUYECKUM PACUETOM.

Hna  T'TIII pa3pe3oB NpOEKTHpPOBATH, KaK IPABUIO, OTKPBITOE pacHperdy-
ctporictBo OPY 35-110 kB, oTKpbITyI0O YCTaHOBKY CHJIOBBIX TpaHC(HOpPMATOPOB
35-110/6(10) kB u 3akpsitoe 3PY 6(10) xB.

[Ipu Hamuuuu Ha paspes3e ANEKTPUPHUIIUPOBAHHOTO KEIE3HOIOPOKHOTO
TpaHcnopta cienyer npoexktuposath I'TIII, kak npasuiio, COBMELIEHHOTO THUIIA C
YCTaHOBKOM CHJIOBBIX TpaHC(HOPMATOPOB U MPEeoOpa30BaTENbHBIX arperaTos.

['TIIT (YTIIIT) cnexgyet pa3Meliath MO BO3MOXKHOCTU OJIMXKE K IEHTPY Harpy-
30k. Ilpum »>TomM crnegyeT yduThIBaTh, YTO MHUHUMAIBHBIE PACCTOSHUS OT
OPY 35-110 kB u otkpsiToii yctaHoBkH TpaHchopmaropo 35-110/6(10) kB c
HOPMAaJbHOU H30JALMEN O OTIEJIbHBIX 3JaHUM U COOPYKECHUH MPOMILIOLIAIKU
JIOJKHBI OBITH HE MEHEE:

— 110 nopoanoro otsaia — 100 m;

— 10 YTOJIbHBIX CKJIAJ0B U MOTPY30YHBIX MYHKTOB AJis yIiisi — 50 m;

— J10 IPOYMX NMPOU3BOACTBEHHBIX COOPYKEHUN — 30 M.

g T'TI pa3pesa cienyer npeaycMaTpruBaTh, Kak MPaBUil0, YCTAHOBKY ABYX



CHWJIOBBIX TpaHC(OPMATOPOB C PETYIMPOBAHHEM HAMPSDKEHUS TOJ HarpysKoil.
MomHOCTh KaXA0ro U3 HUX NMpuHUMaTh paBHoU 0,65-0,75 cymMapHOil MakcUMallb-
HOU Harpy3KkH Ha BpeMs OCBOEHUS TPOEKTHOW MOITHOCTH pa3pesa.

Jl7is 35eKTpOoCHAa0KEeHHsI MOIIHBIX YTOJBHBIX Pa3pe30B, OCHAIICHHBIX BBICO-
KOIPOU3BOAUTENBHON TOPHON TEXHUKOW, CIEAYEeT MPUMEHSATH OJHOTpaHchopma-
TOpHBIEC MEepeABIKHBIE (OJ0YHBIE) KOMIUIEKTHBIE TpaHCPOPMATOPHBIE MOICTAHIUH
(TIKTII) manpspxeruem 35-110/6(10) kB moraocThio 10 16000 KB-A BKIIOYHTED-
HO, OTBEYAIOIIME YCIOBUSAM JKCITyaTalluy Ha pa3pe3ax.

[Tpu Be160Ope uncna [IKTII cnenyer yuuteiBaTh:

— HQJIAYUE DIJIEKTPONPUEMHUKOB pA3JIMYHBIX HOMHHAJIBHBIX YPOBHEHN
HaIpsHKEHUS;

— CYMMAapHYIO Pacue€THYI0 MOLIHOCTb 3JIEKTPONPUEMHHUKOB pa3pe3a (ydact-
Ka);

— 1e1eco00pa3HOCTh MUTAHUS JIEKTPONPUEMHHUKOB MapajlIeNbHBIX TEXHO-
JIOTUYECKUX TTOTOKOB OT Pa3HbIX MOJICTAHIIMM.

Homunanbhas mourHocTs TpaHcopmaropa I[IKTII S,y ompenensercs mo
pacyeTHOU Harpy3Ke AJIEKTPOIPUEMHHUKOB, MUTAIOIIKUXCSA OT moAcTaHuuu. [Ipu 3Tom
JIOJKHO OBITH COOJIFOICHO YCIIOBUE:

Sipn = Sy (2.14)

rae S, — pacdeTHas Harpyska, kB-A.

BriOpanHas ¢ yueroM Harpy3ku MouiHocth TpaHcpopmaropa [IKTII nomkna
OBITH TPOBEPEHA HA BO3MOKHOCTh HOPMAJILHOTO IyCKa CETEBOTO JIBUTATEJIsI Haubo-
Jiee MOITHOTO Y YAQJICHHOTO OT MOJICTAHIINKU IKCKaBaTopa.

JInst mpuOJIM>KEHHOM OIEHKH BO3MOKHOCTHU ITyCKa DJIEKTPOJIBUTATEIsI MOYKHO
PYKOBOJICTBOBATHCS CICIYIOIIUMHI PEKOMEHIAlUSIMHU.

MouHOCTh HauOOJIBIIETO BUTATENS B TPYIIE AJIEKTPOIPUEMHUKOB, MIPUCO-
CAMHEHHBIX K OOIMM IIWHAM TOJCTAHIIMU, HE IOHKHO mpeBbimarh 30 % MoImHO-
ctu TpanchopmaTopa npu peakux myckax u He 6omnee 20 % — npu 4acThIX MycKax.
[Tpu muTanum aBUTATENs OT OTACIBHOTO TpaHchopmaTopa (6104HAsT cXxema) MOIII-
HOCTb JIBUTATEIIS MOXKET cOCTaBIIATh 80 % MoIIHOCTH TpaHChOopMaTopa.

IIpumep pacuera:

Brioepem tpanchopmarop TMH 63000/110/6. I[TpoBepum ero mo ycJioBuio:
S.ou>S
= Op?

63000 kB-A >10184 kB A.

IIpoBepuM BO3MOXKHOCTHh HOPMAJIBHOTO ITyCKa CETEBOT0 JBUraTess Hanboliee
MOIIIHOTO ¥ YAQJIEHHOr0 OT MOJCTAHIIMM dKCKaBaropa. Tak Kak cymMMapHas MOIII-
HOCTh TpyHmbl JaBurareieil He mpesbimaer 20% MouHocTH TpaHcdopmaTopa, TO
HOpPMAaJIbHbIN IYyCK BO3MOXKEH.



2.4.2. Brioop IIKTII-6(10)/0,4 kB

MomHocTh TpaHncpopMaTopa MEPEIBIKHON MOJCTAHIIMMU, OIpeaeseMas 1o
BEJIMYMHE HArpy3KH, PACCUUTHIBAETCS 110 (OpMYJIE:

Sip 2 i , KB-A, (2.16)
cos @,
rae P, — pacueTHas Harpyska IOJCTaHIMH, KBT; cos@Q, — CpeAHEB3BELICHHOE 3HA-
yeHue Ko3(pPUIMEeHTa MOIIHOCTH TPyHNbl 3JIEKTPONPUEMHUKOB, IMHTAIOIIEHCS
oT mozactaHiyu (nmpuHEMaetcs paBHbIM 0,6-0,7).
BriOpanHas no BeITU4YMHE HArpy3KW MOIIHOCTh MOJCTAHIIMH MIPOBEPSETCS 1O
YCIIOBHIO ITyCKa HAaMOOJBIIET0 O BEJIMYMHE ABUTATENS B TPYIIIE.
TexHnueckue JaHHbIE OCHOBHBIX THIIOB TpaHC()OPMATOPOB MNPUBEACHBI B

Tabs. 11.3.2.3 —11.3.2.6.

IIpumep pacuyera:

MOIHHOCTB TpaHC(bopMaTopa HGpGI[BH)KHOﬁ IIoACTaHII NN, OHpe,ZLGJI}IGMaH I10
BCIIMYUHC Hal"py3KI/I, paCC‘{I/ITBIBaeTCH I10 (I)OpMyjlei
P
ST P kB-A,
COsQ,

g 1200 1016 BA
0,65

P —

Bri6epem 2 tpancdopmaropa TIH 1000/10/0,4 co cnemyromuymMu mapamert-
pamu:

[Torepu, kBT
Hamnpsixenue | MommHocTs A,

UIH, kB STH, kB-A

Tun
X. X, APX KB, APK

Tok x. X, | Hamsoxenue
1,% K3, u%

TIH 10 1000 1,9 10,8 5,5 1,2
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3. [IIPOEKTHPOBAHHME BO3YIIHBIX 1 KABEJIBHbIX
PACIIPEJEJIMTEJIBHBIX CETEU PA3PE3A (YUACTKA)

3.1. PexomeHaamuu no NpoeKTUPOBAHUIO PACTIPEICTUTEIbHBIX CETEeH

[Muraromue JIDII, pacnonoskeHHbIE HA MOBEPXHOCTH (Ha OOpTax) paspesa,
IPOEKTUPOBATHh BO3AYIUHBIMH, pacnpenenutenbusie JIOII BHyTpu paspeza — BO3-
JTYIIHBIMU UK KaOenbHbIMU. /{1151 pa3pe3oB (y4acTKOB) € MOTOYHON TEXHOJOTHEN U
pa3pe3oB, PacHoJ0KEHHBIX B HEOJArOMPUATHBIX NOTOAHO-KIMMATHYECKUX YCIOBH-
AX (B 30HE XOJOJHOTO KJIMMAaTa U T. II.), paclpeAesIuTeIbHbIE CETH BHYTPU pa3pe3a
PEKOMEHTyeTCsl BBIMOJIHATh KaOEIbHBIMHU.

st cranmonapasix BJI-6-35 kB ciemyer mpuHUMaTh amrOMUHHEBBIE (A)
win craneamomuanessle (AC) mposoja ceuenueM 35-185 mm?. Ilpu npumeHe-
HUM TIPOBOJOB MOBBINIEHHOTO ceuenus (150-185 Mm?) crieyeT NpUMEHATH OHOPHI €
IIOJIBECHBIMH U30JIATOPAMH.

Jlnsa nepensmwkubix BJI-6(10) kB, kak mpaBuiio, npeaycMaTpuBaTh MpUMEHE-
HUE ATIOMHHHEBOrO NMpOBoAa cedeHueM 35-120 mm2 JlomyckaeTcs NpUMEHEHUE
CTaJICaIIOMMHEBOTO POBOJIA ceveHue 35-95 Mm?,

[Ipu npumenenun nposoga AC-95 HeoOxoauma MpoBepKa MNEPEIBHKHBIX
OIOpP Ha YCTOMYUBOCT.

Paccrosinue (mposiet) Mexay NepeIBUKHBIMU OMOPAMHM ONPEEINISIETCs pacue-
TOM B 3aBUCUMOCTHU OT KOHKPETHBIX KJIMMAaTUYECKUX YCIOBUM, HO HE JIOJKHO TMpe-
BbIIIATH S0 M.

[Ipu ycrpoiictBe nonepeunsix BJI (cmyck ¢ ycTynma Ha ycTyn) paccTOsSTHUE
MEXIy Onopamu, onpeaensieMoe no npoekiuu BJI Ha rOpu30HTaNbHYIO MJIOCKOCTD,
HE JIOJDKHO MpeBbIath 40 M.

Bozaymmeie JIDIT 6(10) kB, coopykaemble Ha pabouuxX YCTymax, ClACIyeT
BBIIIOJIHATHh Ha NEPEIBMKHBIX WM NEPEHOCHBIX THUIOBBIX Onopax. PekoMeHyeTcs
IPUMEHATD JEPEBSHHBIE OJJHOCTOCUHBIE OMOPHI HA JKEJI€300€TOHHBIX OCHOBAHUSIX.

KoHcTpykuust nepeiBHKHBIX ONOP JOJDKHA JOMYCKaTh MOHTaX, JIEMOHTaX U
NEPEIBUKKY (TPAHCIOPTHPOBKY) OMOP C MOMOUIbIO OOBIYHBIX WJIM CHELHUAIBHO
000pYyZIOBaHHBIX MEXaHU3MOB Ha 0a3ze OyJibJI03€pOB, TPAKTOPOB, aBTOMAIIWH WM
Ipy30I0IbEMHBIX KPAHOB.

C uenpio MOBBIMICHUS HAIEKHOCTH JIEKTPOCHAOXKEHUS SJIEKTPOIPUEMHUKOB
pa3pe3a U yao00CTBa SKCIUTyaTalldd CHUCTEMbI 3JIEKTPOCHAOXKEHUSI PEKOMEHAYETCs
OCYILECTBIIATh CEKIIMOHMPOBAHUE CTAIlMOHAPHBIX W TepeasmkHbix BJI-6(10) kB
MOCPEICTBOM MAYTOBBIX pa3beIUHUTENEH HAPYKHON YCTaHOBKH.

Paccrosine Mexay CEKUMOHHBIMH pa3beIUHUTEISIMU MepeaBUKHbIX BJI
npuHUMaTh paBHEIM 400-600 M.

CekumoHMpOBaHWE CTalMOHApHBIX BJI oCymecTBiIsATP MyTeEM YCTaHOBKHU
pa3bEeIMHUTENEN B MECTAX PA3BETBIICHUS JIEKTPUUECKOU CETH.

PekoMeHnayercsi coBMecTHasl MOJIBECKa Ha OOLIMX OMOpax MEePeABUKKON MIIH
craunnoHapHou BJI:



— mpoBoaoB BJI-6-35 kB u MmaructpaabHOT0 3a3eMIISIFOIIETO MTPOBO/IA;

— mposogoB BJI-6(10) kB, mpoBomoB oceeturensHoi BJI-0,22(0,38) kB n
MarvucTpajgbHOTO 3a3€MIISIIOLIETO MPOBOJIA;

— TIPOBOJIOB KOHTAaKTHOW ceTH HampsbkeHueM 10 1650 B mocTostHHOTO TOKa
u ocBetutenbHoi BJI-0,22(0,38) B.

[Ipu 3TOM JOJIKHBI OBITH BBIMIOJTHEHBI CIAEAYIOIIUE YCIOBHUS:

— npoBoaa BJI 6osiee BBICOKOTO HANPSKEHUS TOJKHBI PACHOIAraThCsl BbIIIE
1poBoa0B BJI Hu3mero HanpskeHus;

— paccTostHue Mexay npoBonamu BJI pa3HBIX HaNpsyKEHWU IOJKHBI NPU-
HUMATbhCS B COOTBETCTBUU ¢ TpeOoBaHusMu 11jisi BJI GoJiee BEICOKOTO HanpsKeHUS;

— MAarucTpaibHbIN 3a3eMIISIIOIINNA TIPOBOJI CJIEAYET MOJBEMINBATh HUKE BCEX
JIPYTUX MPOBOJIOB, IPOKJIAIBIBAEMBIX 10 OIIOPAM;

— KpemiieHue npoBoioB BJI BeicIIero HanpskeHUsl Ha IITHIPEBBIX U30JITO-
pax JAOJKHO OBITh JIBOMHBIM.

B mecra nepeceuenusa nepenBukHbix BJI ¢ mpoBomamMu KOHTaKTHOM CETH,
JMHUSMH CBS3M M CUTHAIM3ALMH, a Takxke ¢ ApyruMu BJI HOIKHBI NPUMEHATHCS
CTallMOHapHbIE ONOpBl U cobonaTecs TpedoBanus 11YD nns BJI coorBercTBYyIO-
IAX HAIPSKCHUH.

[TonBo 3MEKTPOIHEPTUU K MEPEABUAKHBIM MAaIlllMHAM M MEXaHU3MaM Ha pas3-
pese cienyer ocymecTBiiaTh ruOkum kadbenem (Mapku KI'D, KPIIT u T. m1.). B paiio-
HaX C XOJIOAHBIM KJIMMATOM CJIEAyeT MPUMEHSTHh Kabenu B ucnonnenun XJI (mopo-
30CTOMKHE).

JUist MexaHuzauuu padoOT MO YKJIAJAKE M NEpPEeMENICHHI0 TMOKUX KabOenen
peaycMaTpuBaTh NPUMEHEHUE Pa3IMYHBIX TUIIOB CaMOXOAHBIX KaOEJIbHBIX Iepe-
JBH>KUUKOB, KaOEJIbHBIX OapabaHOB U T. .

JIsist moABOIa AIIEKTPOIHEPTUU HA paboure TOPU30HTHI pa3pe3a U MPOKIaJAKU
KaOeNbHBIX CeTel BHYTPU pa3pe3a HIIMPOKO HCIOJIb30BaTh TPAHCIOPTHBIE KOMMY-
HUKAMU (Tpacchl KOHBEMEPHBIX JUHUM, CKUIOBBIX MOJBEMHHUKOB), pa3JIMYHbIC
TOpPHBIE BBIPAOOTKH, B TOM YHWCJIE APEHAKHBIE, UMEIOIIHE BBIXOJ HA JHEBHYIO IO-
BEPXHOCTB pa3pesa.

[Ipucoenunenne kaOeyel, MUTAIOIMIUX AJICKTPOIPUEMHUKH, K BO3IYITHON
JIDII nomKHO OCYIIECTBISITECA C IMOMOUIBIO CHENHUATBHBIX MPUKIIOYATEIbHBIX
nyakToB win [IKTII. HemocpencrBenHoe mpucoenunenne kabemns k mpoBogam BJI
Ha OIOpE 3aIlperaeTcs.

CoennHenune ruOKkux kabesei 10omycKaeTcs: MPOU3BOIUTh C TOMOIIbIO CIIEIH-
aJIbHBIX COSTMHUTENIBHBIX MY(T UM MEPEIBUKHBIX MPUKITIOYATEIbHBIX MTYHKTOB.

3.2. Pacuer pacnpenenuTenbHbIX CeTel yyacTKa

3.2.1. PekoMeHaanuu o pacyery BO3AYIIHbIX U KabenbHbIX JIOIT

Pacuer u BbIOOp ceueHui BO3AymIHBIX W KabenbHbIX JIDII menecoobpaszHo
IIPOBOJIUTH B CIEIYIOIIEM MOPSIKE:



IOT:

Pacuer nmpon3BoaMTCA MMOCJE ONPEACIICHHUS] pacUETHBIX HAarpy30K M BbIOOpa
TpaHc(hopMaTOPOB NOJACTAHIU (pa3aensl 1-2).

CoCTaBISIIOT CXEMY PACHOJI0KEHHSI AIEKTPOOOOPYI0BaHUS HA IUIAHE TOPHBIX
paboT yuacTka (kapbepa), BeIOMparoT Tpacchl JIDII k anekTponprueMHUKaM,
YUUTHIBas PEKOMEHAALNU, H3JI0XKEeHHbIE B 1. 3.1.

CocraBnsiercsa Taba. 3.2, B KOTOPYIO 3aHOCATCSI HCXOJIHbIE JaHHbBIE U PE3Yib-
TaThl PACUYETOB.

Kaxnomy kabento u Bo3ayurHoit JIDII Ha BBICOKOBOJBTHBIX M HU3KOBOJIBT-
HBIX CXEMaX MPUCBAUBAETCS MOPSAIKOBBIA HOMED, KOTOPBIN MPOCTABIISIETCS HA
cxeMmax ¥ 3aHocurcs B rpady 1 tada. 3.2.

[TpousBoauTcs BeIOOp THIA Kabelns u poBoa (rpada 2).

Ha muane ropubix pabot ompenensiercss nanmuHa otpe3koB JIDII u kabenei
(rpada 3).

Omnpenenserca pacyeTHbI TOK HArpy3kd JJig KaKJOro OTpe3Ka Kalens Wiu
BozayHoi JIDII (rpada 5).

[Ipou3BoaUTCS OMNpeAeIIeHUE CEYEHHUI MO0 HarpeBy, SKOHOMUYECKUM (PaKTo-
paM U MexaHu4ecKou nmpodHoctu (rpadel 6, 7, 8).

HauOomnblilee ceyeHne NpUHUMAETCS KaK MNpeIBapUTEIbHOE W 3aHOCUTCS B
rpady 9.

Ceuenue npoBojoB BJI u sxun kabenelt mpoBepsIOT Ha MOTEPIO HAIIPSKEHUS B
HOPMAaJILHOM PEKHUME PabOTHI.

Ceuenue npoBoaoB BJI u »xun kabenel, MATAIOMKUX MOIIHBIE SKCKABATOPBI,
OPOBEPSAIOTCS Ha MOTEPIO0 HAIPSLKEHUS 10 MTMKOBOMY TOKY IPUBOJHOIO JBU-
raress IpeoOpa3oBaTEeNIbHOTO arperara.

Ecnu npeaBaputenabHO BHIOpaHHbBIE CEUEHUS HE MTPOXOAT MPOBEPKY, TO MPO-
U3BOJAT UX YBEITUUYEHHE O HEOOXOUMOT0 3HaU€HUs U 3aHOCAT B rpadsl 10 u
11. OTpe3ku BO3AYIIHBIX W KaOENbHBIX JIMHUMA, KOTOPbIE HE MPOBEPSIIUCH,
JOJIKHBI UMETh MPOYEPK.

I'pada 12 Tabs. 3.2 3anonHseTcs nocie pacyera Tpex(azHbIX TOKOB KOPOTKO-
ro 3aMblKaHUs U MPOBEPKU BBICOKOBOJIBTHBIX Kabeinei (6 kB) Ha Tepmuue-
CKYIO0 CTOMKOCTb.

OkoHYaTeNbHO CeYEeHUE MPUHUMAETCS MO pe3yjbTaTaM BCeX IMPOBEpoK (rpa-
da 13).

Jlst kaxaoro oTpe3ka kabenpbHOU uiu Bo3aymHou JIDIT Ha cxeme yka3biBa-

— HOMep Kabes;

— TN KabeJss Wiu MpoBO/a;

— KOJMYECTBO U CEUCHUE KUJI CUIIOBBIX, 3a3€MJICHHUS, YIIPABJICHUS;
— JITUHY KaOelst Wiy JTMHUHN B METPaXx.

3.3. Bri0op cedyeHuit mpoBOTHUKOB

CeueHnsi IpOBOJHUKOB BO3AYIIHBIX M KabenbHbIX JIDII HanmpspkeHueM 10 u

Boie 1000 B cinenyer Be1OHpaTh:
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— 110 HArPEBY TOKAaMHU Harpy3KH;

— TI0 MEXaHUYECKOU NMPOYHOCTH;

— 10 PKOHOMHYECKOUW mioTHocTu Toka (Toipko JIDII 6-35 kB u Oonee co
CPOKOM CITy>kObI OoJiee 5 J1eT).

C nocnenymouie mpoBEPKO:

— 10 JOMYCTUMOW MOTEpe HAMpPsHKEHUS B HOPMAJIbHOM, U TTUKOBOM PEKHU-
Max;

— Ha TEPMUYECKYIO0 YCTOWYUBOCTH OT BO3JICHCTBHSI TOKOB KOPOTKOTO 3aMbI-
kaHus (Tospko kadenbHbie JIDI-6(10) kB);

OKoHYaTEeNbHO JOJDKHO MPUHUMATHCS HAMOOJBIIEE CEYECHHE, OTBEUaIoIlee
yKa3aHHBIMH YCIOBHUSIMHU.

3.3.1. BrIO0p cedeHuii MPOBOIHUKOB MO HArPEBY TOKAMH HArpy3KU

Br160p cedeHuss MPOBOAHMKOB 10 HAIPEBY CBOJUTCSA K CPABHECHHUIO pacyeT-
HOTO TOKa |, C NIUTENhHO MOMYCTHUMBIMH TOKAMH HArpy3KH |;on, MPUBOIUMBIMU
JUIS CTaHAapTHBIX cedenwmit (Tada. 11.3.3.1 —11.3.3.2):

lp <Klyon , A, (3.1)

rae K — mompaBouHbIil KO3 (DUIIMEHT, 3aBUCIINNA OT TEMIIEPATyPhl OKPY KaoIei
cpensl U crmocoba mpokianku kabeser (ra6a. [1.3.3.3 —11.3.3.5).

PacueTHblii TOK Harpy3ku Jjisi BbIOOpa MPOBOJOB, MHUTAIOIIMX OTACIbHBIN
AJICKTPOIBUTaTEb:

P, -10°
| = A, (3.2)

’
\/5 -Ucose,.n,,
rae Puow — HOMUHAJIbHAS MOIIHOCTB 3JeKTpoaBurarens, kKBt; U — Hanpsbkenue ce-
TH, B; cOS (g — KOAPGHUIMEHT MOIIIHOCTHU dIEKTPOABUTATENS; Ny — KII amexTpo-
JBUTaTelIs.
Pacuetnsbiil Tok Harpy3ku JIOII, nurarommx rpynmny ropHbIX MamuH (KOM-
IIPECCOPBI, HACOCHI, JICHTOUYHbIE KOHBENEPHI, pOTopHme HKCKaBaTOPHI U TP.).

k P
Z C HOM A, (33)
B 3-U,., Cosgn,
rae K. — xoddduumeHT cnpoca, mpuHUMaeMbIi o Tabnuiie, N.— KIIJ[ cetn (mis

kabener M. = 0,97...0,99, nus Bo3aymiHoOM uHMA 1) = 0,94...0,95).
PacueTHbIi TOK JI71s1 TPYMITBI OJHOKOBIIOBBIX 3KCKaBaTOPOB

A et D)2+l + S0 )? A (34)

Z HOM. I[Bkc 103
rac Zla B — CyMMa AaKTHBHBIX COCTaBJIAIONIHUX IMTPHBOAHBIX

V3-U,,
JBUTATENEN  TJIaBHBIX Hp606p330BaTeJ'H>HbIX arperatoB, A; K. — xo3ddunuent
cupoca; Puyowss — HOMHUHANbHAsS MOIIHOCTh TNPUBOAHOTO JABHratesns, KBT;
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= — CYMMa aKTHBHBIX COCTABJIAIOIIHUX I[BI/IFaTeJ—Ieﬁ
\/§ U nom e

BCIIOMOTaTEJIbHBIX MEXAaHU3MOB M JIPYTMX TOKOIPHEMHUKOB OHKCKaBaTtopa, A;
2Shom p — CYMMa HOMHHAJIBHBIX MOIIIHOCTEW TpaHC(HOPMATOPOB COOCTBEHHBIX HYXK[
AKCKaBaTopoB, KB-A; cos ¢, = 0,7-0,75 — xo3dpunueHT MOIITHOCTH BCTIOMOTATEIb-
HBIX MEXaHU3MOB U JPYTrUX TOKONMPUEMHHUKOB AKCKaBaTtopa; N.— cpeanuid KIIJI ce-
TH; 2o = Zla g t0Quom s — CyMMa PEAKTUBHBIX COCTABIJIIOIIMX PAcYETHOTO TOKa
MPUBOJHBIX JBUTATENICH; tZPuoy s — COOTBETCTBYIOIIUKM HOMHUHAIBHOMY COSOrom s
neurareneit; Xy = Zlarp 19@uomtp — CYMMa pEAKTHUBHBIX COCTABJISIOLIMX TOKOB
JIBUTaTeJIe BCIIOMOTATENIbHBIX MEXaHU3MOB U JPYTMX TOKONPHEMHHUKOB JKCKaBa-
TOpa, MUTAIOIIMXCSA OT TpaHC(POpMaTopa COOCTBEHHBIX HYXI; 1Q@uowrp COOTBET-
CTBYET COSQuowm. tp-

PacueTHblif TOK JJIs MPOBEPKU CEUYEHHUS MPOBOJAOB M KaOeyeu, MUTAroux
TPYIIY 3JIEKTPONPUEMHUKOB, MO MOTEPE HAMPSHKEHUS B MHUKOBOM (IIyCKOBOM) pe-
JKHMeE.

Z | = Z SHOM-TP cos ¢HOM.Tp ) 103
a.Tp

ImaX = \/(In.a.J:LB + Z IHOM.a)2 + (IH.p.)Z[B + Z IHOM.p)Z ) A, (35)

1€ lyans=lns COS Qn s — AKTHBHAS COCTABIIAIONIAS TOKA HAaUOOJIEe MOIITHOTO JIBUTA-
TEJsl B TUKOBOM (ITyCKOBOM) peskuMe, A; |y ps=lnps SIN On 15 — PEAKTUBHAS COCTaB-
JSI0IIAs TOKa HauOoJee MOIIHOIO JBUTaTeNsl B MUKOBOM (ITyCKOBOM) PEXKUME, A;
Zluoma = Zluow COSOrom, Zlwomp = Zluow SINProw — CyMMa aKTHBHBIX M PEAKTHBHBIX CO-
CTaBJISIOIIUX TOKA BCEX OCTAIBHBIX IJIEKTPONPUEMHUKOB B TPYIITE, padOTAIOIINUX B
HOPMaJIBLHOM PEXUME, A; COSQp U SINQy x — 3HAUCHUS TPH Teperpys3ke (Imycke)
HanOoJIee MOITHOTO ABUTATENS; COSQuoy H SINMyoy — HOMUHAIBHBIC 3HAYCHUS TIPU
paboTe B HOMUHAJILHOM PEKUME.

B mnukoBoM (IIyCKOBOM) pexuMe Ui 9KCKaBaTopoB |y = (1,6-1,8)
liom.15; COSQp 15 OTIPEIEIISIIOT 110 CITPABOYHBIM JAHHBIM, JINOO IPUHUMAIOT B TUKOBOM
PEKUME COSPmu s = 0,5 (omepexaronuii), B IMyCKOBOM pPEXUME JJisI ACUHXPOH-
HBIX JBUratesed coSQuyci s = 0,3.

PacueTHbIi TOK HArpy3KH JIJIs ONPECIICHHs] CEUEHUsS TIPOBOJIOB M KU Kabe-
JI51, TUTAIONTUX TTOACTAHITHIO.

LS 10° N
T A
P \/§ ‘U HOM

rac Sp = \/(Z Pp.a + Z F)p.r.M)2 + (ZQp.a + ZQp.r.M)2 KB-A; Z Pp.a 1 ZQp.a — COOT-

BETCTBEHHO CyMMapHasi pacueTHas aKTHBHAs M PEaKTHBHAs MOIIHOCTh KCKaBaToO-
POB, MUTAIOIIMXCS OT JAHHOW mojcTaHiuu no ganHou JIOII, kBT, kBap; pr

(3.6)

..M !
ZQp.r.M — COOTBETCTBEHHO CyMMapHas pacueTHAs aKTUBHAS U PEAKTHBHAs MOII-

HOCTb TOPHBIX MAIlIMH, UTaromuxcs no aannou JISII, kBT, kBap.
PacueTHbIi TOK B JIMHUU MOHO OIPEETUTH 1Mo (hopMyIie



I % i , A (3.7)

PTB.U,_ B-U._ cosp '
rae S, — ToJHas pacueTHash Harpyska J'IBH, kB-A; Pp — AaKTHBHas pacyeTHas
nHarpyska JIOIL, kBT; Uy, — HOMUHANBHOE HampsbKeHHE ceTH, KB; COSep — pacuer-
HbIN KOA(D(PHUIIUEHT MOIIIHOCTH.

IIpumep pacuera:

PacueTHblil TOK Harpy3kd sl BbIOOpa NPOBOAOB, MHUTAOIIMX OTAEIbHBIN
JJIEKTPOJBUTATEND:

3
o Pl
J3-U COS @M s
Ip= 50000 ~12,35A

1,73-6000-0,6-0,65

PacuetHsbiil Tok Harpy3ku JIOII, nutarommx rpynmny ropHbIX MamvH (KOM-
IIPECCOPBI, HACOCHI, IEHTOYHbIE KOHBEHEPHI, POTOPHBIE IKCKABATOPHI U TIP.).

Z kc HOM A

\BU, 0080,
p=— 20000 ;5034
1,73-6000-09 0,07
PacyeTHBIN TOK HArpy3KW IS ONPEICIICHUs CEYEHHs IPOBOIOB U KK Kabe-
JIAA, IXTAIOMIUX ITOACTAHIIHIO.

b

S, -10° A
\/— UHOM
10184000
Ip = =
1,73-6000
PacueTHblif TOK B JIMHUU MOXHO ONPEETUTH 1Mo (hopMyIie
S R
Ip = P Aa
\/§'UH0M \/_ 3-U,,,Cose
_ 10184000 _1635A
1,73-6000-0,6

3.3.2. BpI0Op cedeHuii MpoBOHUKOB IO SKOHOMUYECKON
IJIOTHOCTH TOKa

DKOHOMUYECKHU HCJ’ICCOO6p8,3HOC CCUYCHHC IIPOBOJHHUKA OIPEACIACTCA U3 CO-
OTHOIIICHMUA



5. =—2 mM? (3.8)

OK

€ jox — DKOHOMMYECKas IUIOTHOCTH TOKa, A/MM?, IPMHHMMAETCS COIJIACHO TaOll.
I1.3.3.10.

B cootBerctBHHm ¢ ITYD [8] 0 S5KOHOMHYECKOH TUIOTHOCTH TOKA HE TIPOU3BO-
JAIT pacuera:

— cereil HanpspbkeHueM 10 1000 B npu AIMTENbHOCTH MCTOIB30BAHUS MaK-
cumyma Harpysku 10 5000 4 B rog;

— IIIMH ¥ OTBETBJICHUH K OTIEIbHBIM 3JIEKTPOIPUEMHUKAM HANPSHKEHUEM 10
1000 B;

— BpeMeHHbIX cerel HanpspkeHueM Boiiie 1000 B (cpok cimyx0b1 3-5 5et), k
KOTOPBIM OTHOCATCA U paclpeeIuTeNbHbIE CETU HaNpshkeHueM 6 kB pa3pe3os.

CeueHne NpPOBOJHHKA, MOJYYEHHOE B pE3yJIbTATE YKa3aHHBIX pPAacyeToB,
OKpPYIJISIETCS A0 OJIMKaWILEero CTaHJapTHOTO.

4. PACUET OCBELIEHMA YYACTKA

4.1. PekoMeH1allUHU IO PacyeTy IEKTPUUECKOTO OCBEUICHUS

DJIIEKTPUYECKOE OCBEIIEHNE MECT pabOT B pa3pe3e MPOCKTUPOBATH MO Mepey-
HIO HOpMaM OCBEIIEHHOCTH, coryiacHo 1ada. I1. 3.8.1.

JI71s1 OCBEIIeHUSI TEPPUTOPUU pa3pes3a CleayeT NPUMEHATh BICOKOAI(PHEKTHB-
HBIE€ CBETOBBIC YCTPOMCTBA.

DNEKTPUUECKOE OCBEIIEHHEe MeCT pPadOThl TMEPEABMKHBIX MAIUH JOJHKHO
OCYIIECTBISATHCA MPOKEKTOPAMH, YCTAHOBJICHHBIMH HA 3TUX MalllMHAX.

VY CTaHOBKY MNPOXKEKTOPOB PEKOMEHAYETCS MNPOECKTUPOBATH [JISl OCBEIICHUS
HEOOJIBIITUX YYACTKOB TEPPUTOPUH Pa3pe3a U TEPPUTOPUH OTJATCHHBIX 00BEKTOB.

Pacuer snekTpuyecKoro OCBEIIEeHUsS aBTOAOPOT, JTUHUN 3a00MHBIX KOHBEie-
pPOB, KOHBEHEPHBIX Tajiepel, BbIMOJHEHHOTO cBeTwibHUKaMu Tuna CIIO, JIPA, u
T. 1., CJIEAYET MMPOU3BOIUTH TOUCUYHBIM METOIOM.

4.2. PacyeT npoXKeKTOPHOTO OCBEUICHUS

[Ipu pacuere MPOKEKTOPHOTO OCBEIIEHUS Ha pa3pe3ax KOJIWYECTBO MPOKEK-
TOPOB, HEOOXOIUMBIX TSI CO3JIaHUs TPeOyeMOW OCBEIMICHHOCTH PabovYMX MOBEPX-
HOCTEH, PEKOMEHAYETCSI OMPECIISITh METOAOM CBETOBOTO MOTOKA. /{7151 3TOTO OTpe-
JEJSIIOT CyMMAapHBIA CBETOBOM MOTOK, HEOOXOMMMBINA I OCBEIICHUS 3aJlaHHOMN
TUTOIIATH:

F, =S:-Ks:Kn, 1M, (4.1)
rae S — mIomans OCBEIAEMON NOBEPXHOCTH, M2, K — KOO()(pUIIUEHT, YUUTHIBAIO-
M MOTEepPU CBETa B 3aBUCHUMOCTH OT KOH(UTypallMu OCBEIIaeMOM MOBEPXHOCTH
(mpunumaetcs K, = 1,15 — 1,5); K, — xoadduiuent 3anaca (npuaumaercs K, = 1,5).

Heob6xoammoe KoJMYeCTBO NPOKEKTOPOB OMpenesnsercs no Gopmyse:
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R

TR
rae F,; — HOMUHAJIBHBIA CBETOBOM MOTOK JIaMITbl TpokekTopa, aM; 77 — KII/I mpo-
xekropa (mpuaumaercs 7 = 0,35-0,38).

BricoTa ycTaHOBKH MPOKEKTOpA ONpenesnsieTcs no popmyiie:

I
H > «/% M, (4.3)

rae Imax — MakcuManbHast (0ceBasi) cuia CBeTa MPoKEKTOopa, KII.

CrarmoHapHble M IEPEHOCHBIE CBETUJILHUKU U MPOKEKTOPHI B Kapbepe U Ha
OTBaJIaX MOAKIIOYAIOTCA K OTAeNbHbIM TpaHcpopmaropam TC unu TM HanpskeHu-
em 6/0,23 B (mua mamn JIKcT — nHanpsokenuem 6,0/0,4/0,23kB) MOIIHOCTBIO
5-100 kB-A, ycranoBieHHsix B Meramumueckux mkadax (KTII) wim Ha omopax
BJI-6 xB. Ilpu HeGombI10 CyMMapHO#l MOIITHOCTH CBETHJILHUKOB MUTAHUE UX MO-
XKeT ocyiecTBIAThCsA OT TpanchopmaTopoB TC unm TCII nanpspkenuem 400/133 B
nnu 400/230 B, ycraHaBIMBaeMbIX B HU3KOBOJIBTHOM OTCEKE MEPEABMKHON TpaHC-
dbopmaropHoit moacrannuu. Kcenonoas nammna JIKcT-20000 BkirogaeTcs B CETh
HanpspkeHueM 380/220 B oT cnenuanbHOro IMyCKOBOI'O YCTPOWCTBa. 3amura
TpaHchOpMaTOpoB ocymiecTBiseTcs npeaoxpanutensimu [1K-6 wmm [TKH-6.

N

(4.2)

IIpumep pacuera:
CyMMapHbIii CBETOBOM IOTOK, HEOOXOAMMBIA J/JIi OCBEIICHUS 3aJlaHHOMN
TUIOIAN:
F, =S-Ks:Kn, mm
F, =4000000-1,5-1,3=7800000 nm
Heo0Oxoaumoe KOIM4ecTBO MPOKEKTOPOB ONpeAesaeTcs o Gopmye:

R

T =

Fo 17

rae Fuy =8500 1M— HOMUHAIBHBIM CBETOBOM MOTOK JaMIibl mposxkekTopa; 17 — KIT/]
nposkekropa (mpuaumaetcs 7 = 0,35-0,38).

_ 7800000

" 8500-0,37
BricoTa ycTaHOBKH MpOXKEKTOpa onpeaesercs mo ¢popmyrie:

|
H>, -
\/300’M’

re Imax =200000— makcumanbHas (oceBasi) Cuiia CBETa IMIPOKEKTOPa, K.

H,y, = 220000 o6,
300

N

2480
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HAYYHO-TIPOU3.
TI'emoc JIumeTen
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Hay4HO- TeXH.U IIPOU3B. JKypHal
https://www.elibrary.ru/contents.asp? id=44874645
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HBEIF TOpHBIA yHUBep-|https://www.elibrary.ru/contents.asp?id=48017519 YHUBEPCHUTET ,
CUTET
JI2.3 |rm. pen. A. . XaBkuH |EcTecTBeHHbIE M TEXHHYECKHE HAYKH : HAYY. KypHAI Mocksa : OOO "Uznpatens-
ctBo "CnyTHUK",
JI2.4 |Anues, U. U. CrhpaBoYHUK IO 3JIEKTPOTEXHUKE U 31eKTpoobopynoBanuio: |Poctos-Ha-Jlony : ®eHuKc,
yueb. 1oco0. i By30B 2004
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23 |MudopmannonHo-npaBoBoe obecnieuenue «I'apanty». JlokanpHas WHGOOPMAIIMOHHO-TIPABOBAsI CHCTEMA
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cteio «PYH3Bb» (RU)
25  |Dnexrponno-6uGnuoreunas cucrema «5C KOPAUTY




IIpunoxenue 1.

IlepeueHb TUIIOBBIX 3aJaHUM HA KYpCOBOM ITPOEKT:

. Pacuer Harpy3ok, BEIOOD YHCIIa U MOIITHOCTH TPaHC(HOPMATOPOB MOICTAHITHH.
. Pacder nmpo>xekTepoB OCBELLIEHUSI.

. IIpoexTupoBaHuE CUCTEMBI 3JIEKTPOCHAOKEHHUS yUacTKa B COOTBETCTBUU C
3aJlaHUEM.

. Pacuer BO3AYIIIHBIX 1 KaOeJIbHBIX JTHHHUI QIICKTPOIICPpCaaA4YN.

. Pacuer paCHPGIIGJII/ITeHBHOﬁ CCTHU y4aCTKa.
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