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Metoanueckue ykazaHus pa3padoTaHbl
B cootBeTcTBUM ¢ TpeboBaHusMu ®I'OC BO no HanpaBieHUI0 MOATOTOBKU
13.03.02 «DaekTpodHEPTETUKA U DJIEKTPOTEXHUKAY

ABTOp KaD‘II/IH Hrops BacunbeBudY, KaHAMAAT TEXHMYECKHUX HAYK, JOLICHT
Kad)eI[DLI TPAaHCIIOPTHO-OHCPICTHYCCKUX CUCTCM

(vkazamv QHUO, yuenyio cmenens, yuenoe 36anue uu O0IHCHOCMY)

Metoauueckne ykazaHus OJ0OpeHBI Ha 3aceJaHu Kadeapbl TpaHCIOPTHO-
sHepreTrdeckux cucteM (mpoTokoi Ne 07 ot 16.03.2024).

B Meroanyeckux yKa3aHUSX HW3J0KEHBl METOHOJIOTHS H  METOAUKA
MOJATOTOBKM KYPCOBBIX palOT, a Takke TpeOOBaHHS K HMX O(POPMIICHHUIO; JaHbI
PEKOMEHIAlUU CTYIE€HTaM I10 UX 3allUTe.

MeTtoauueckue ykasaHHs MpeJHa3HAUYCHBI Al PYKOBOAUTEICH KypCOBBIX padoT, a
TaKke JJIsl CTYJICHTOB BcexX (hopM 00yueHHUsl, 00y4aroluxcs 1Mo HapaBICHUIO MOATOTOBKH
13.03.02 «DnexkTpodHEpreTMKa U JJIEKTPOTEXHHKa» B YeOOKCApCKOM HWHCTHUTYTE
(bunuane) MoCKOBCKOTO MOTUTEXHUYECKOTO YHUBEPCUTETA.
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1. Ilopsinok BbIOOpa U YTBepPAKAeHHUS TeMbl KypCOBOil padoThI
1.1. 3amanue K KypcoBoii padore

Pa3paboTaTh MOpPOEKT PEKOHCTPYKIMU CHUCTEMBI AJIEKTPOCHAOKEHUS
MPOMBIIIICHHOTO TPEANPUATHS C YYETOM POCTa IEKTPUUYECKUX HArpy3oK,
MOJEpPHHM3ALlMA WM 3aMEHbl CHJIOBOTO 3JIEKTPOOOOPYIOBAaHUS, W3MEHEHUS
WM COBEPILIECHCTBOBAHUS TEXHOJOTHYECKOT0 IpolLiecca.

1.1. OnpeaenuTs >AEKTPUUYECKUE HATPY3KH C YUETOM MEPCIEKTHBBI
pazButuanpeanpusaTus Ha 8 — 10 ser.

1.2. CripoeKTUpOBaTh CUCTEMY BJIEKTPOCHAOKEHUS MPETIPUSATHA.

1.3. PazpaboTaTh MepoOnpusATHs IO KOMIIEHCAIIMN PEAaKTUBHON
MOIIIHOCTH.

1.4. PaccuuTaTh Harpy3Kku 1iexa cOrjiacHO 3aJaHHIO0 110 BapUAHTaM.

1.5. Paccuutath 1 BbIOpaTh MOIIIHOCTH TpaHCchOpMaTOpa U IIEXOBOM
NOJICTaHIUU.

1.6. PazpaboTaTth MeponpuaTus mo o0eCIeueHuI0 KauyecTBa
DIEKTPUYECKONDIHEPTUHU.

1.7. PemuTh BONpPOCHI peNEHHON 3alIUTHl U aBTOMATUKH 3JIEMEHTOB
CUCTEMBIJIEKTPOCHAOKEHUS.

1.8. BoInoaHUTh HHAUBUIYATILHOE 33/IaHUE.

1.9. PaccmoTpeTh BOIPOCHI 0€30MaCHOCTH KUZHEACATEIBHOCTH U
9KOJIOTHUH.

1.10. DxoHOMHUYECKAS YACTb.

1.2. Tlopsinok oopmiieHUsI KYPCOBOii padoThI

KypcoBas paboTa BHINOIHIETCS HA KOMIBIOTEPE HA CTAHAAPTHBIX JHCcTax A4.
TekcTt neyaraercs Ha OAHOM CTOpOHE JicTa. Ha cTpanulie 1O0DKHO pacnojiarartbes
28-30 cTpoK, Ka:Kkaas U3 KOTOPBIX copaep:kuT 60-65 3HaK0B, BK/II0OYAs MPOOebI.
MexaycTpounblii uHTepBai — 1,5, mpudrt tekcra — 14 (Times New Roman), B
Tabaunax - 12, B moacTpounbix cHockax -10. TekcT meudaraercs CTPOYHBIMHU
OykBamMu (KpoMe 3arjlaBHbIX), BBIPABHHUBAETCS MO IIMPUHE C HCIOJIH30BAHUEM
NEPEeHOCOB cJIoB. Ha TUTYyNbHOM JHMCTE HAAMUCh: KypcoBas padoTa mevararorcs 18
mpudtom. [ToguepkuBaHue CIOB U BBIJEICHUE UX KYPCUBOM BHYTPH CaMOU PabOTHI
He gomyckaeTcs. OIHaKO 3arojIOBKM W TOJ3aroJIOBKA TPH TI€YaTaHUU TEKCTa
MMUCBMEHHON pPa0OTHl BBIICISIOTCS TOIYXKUPHBIM MpUPTOM. AO3alHBIA OTCTYM
JIOJKEH COOTBETCTBOBATH 1,25 ¢M 1 OBITH OJTMHAKOBBIM T10 BCEH padoTe.

OpueHTUPOBOUYHBIE 00BEM KypCcOBOM pabOTHl cocTaBisieT 25-35
crpanun. B gaHHblE  00beM HE BXOAST MPWIOKEHUS U  CIHUCOK
WCITOJIb30BAaHHBIX MCTOYHUKOB. [lo cormacoBaHuio ¢ mpemojaBaresieM o0bEM
pabOThI MOKET OBITH YBEJIMUCH.

Ctpanullpl, Ha KOTOPBIX M3JIATa€TCsl TEKCT, MOJDKHBI UMEThH Touis: JieBoe -30
MM, npaBoe - 10 MM, BepxHee - 20 MM, HIKHee - 20 MM.

B Tekcte paboThl «BBeneHue», Ha3zBaHHE TIJaB, «3aKJIIOYEHHUE» W
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«CHIUCOK MCIOJIB30BAHHOW JTUTEPATYphI» IMeyaTaloTcsl (HAaYMHAIOTCS) C HOBOM
CTpaHUIIBI.

PaccrossHne mexay 3aroJoBKOM M MOA3arojJ0BKOM, 3arojOBKOM U
MOCIIEAYIOIIUM TEKCTOM, NOA3ar0JI0BKOM U NMPEABIAYIIUM TEKCTOM OTIEIISIOT
IBYMSI  NOJYTOPHBIMM  MEXKCTPOYHBIMH  HWHTEpBAIaMU, a  MEXIY
MOJ3ar0JIOBKOM H  TOCJHEAYIOIIMM TEKCTOM - OJIHUM  TOJYTOPHBIM
MEKCTPOUYHBIM UHTEPBAJIOM.

['maBpl THCHMEHHBIX pPabOT HYMEpPYIOTCS apaOCKuMH IudpamMu
JIOJKHBI HAYMHATHCSL C HOBOM cTpaHuIlsl (iucta). Homep rinaBel cocTOUT U3
yucaa: 1,2 u T.1.

3aronoBky  (MOJ3aroJiOBKM)  paclojiaratoTCs  LUEHTPUPOBAHHBIM
(mocepeauHe TEKCTa) CHOCOOOM.

CTpaHdUbl MHCHMEHHBIX PadoT JAOKHBI HMETh CKBO3HYH) HyMeEpAaHI0
apadckumu nudpamMu no Bcemy TekcTty. HoMep cTpaHMIbI NPOCTABISIOT B
BHHM3Y WOJIsI CTPAHUIbI MO LHEHTPY 0e3 TOUYKM B KoHme. [lepBoii cTpaHuieii
MUCHhMEHHO# paboThl sBISETCS TUTYIbHBIA JucT. OH He HyMmepyeTcs. B pabote
BTOPOW CTPaHHIICH SBJISCTCS COEPIKAHKE.

TUTynbHBIA JIMUCT JAOKEH COAEp)KaTb HAMMEHOBAHHE Yy4eOHOIO
3aBejieHusl, GopMbl 0O0yUeHHUs, 0003HAUCHHE XapaKTepa padoThl (KypcoBasi), ee
TeMy, (pamMuiKio, UMsi, OTYECTBO BBITIOJIHUBIIETO €€ CTyAEHTa, HOMEP Kypca U
TPYIIIbI, YYEHYI0 CTENeHb, TOJDKHOCTh WM YYEHOE 3BaHUE HAy4YHOTO
pykoBoauTens, ero Qamunuioo W uwHUIMANB, Tpadel «/lara cpaumy,
«Jomyctuts Kk 3amure», «Jlara 3amuTe», «O1eHKa, MECTO U TOJl HAITUCAHUS
paboTHI.

OrnaBnieHne padOThI, KOTOPOE CIEAYET IMOCJEe TUTYJIBHOTO JIUCTA, JTOJKHO
coZiepaTh Ha3BAHMS PJIEMEHTOB CTPYKTYpPbl PaOOThl U HOMEPA JUCTOB, C KOTOPBIX
OHU HAYHNHAIOTCSI.

[Ipu ncnonp30BaHUM TUTEPATYPhI U ITUTUPOBAHUU OTIEITHHBIX HAYYHBIX
MOJIOKEHUHN CTYACHT 00s3aH OCYIIECTBIATh B CHOCKaX CCHUIKH Ha aBTOPOB H
WCTOYHHMKH, OTKYJIa OH 3aMMCTBYET MaTepuall ((paMuims 1 MHUITHATIBI aBTOPA,
Ha3BaHuE pabOThl, MECTO M TOJl M3JaHUsA, KOHKpETHas CTpaHWLa, OTKYJa
3auMCcTBOBaHa IuTara). [lpu 3TOM LUTHpPOBAHME JOMYCKAETCS TOJBKO B
OrpaHUYEeHHOM  00bEeMe, OMNpaBJaHHOM IEJbl0  LUUTHUPOBAaHMUS (A
O00OCHOBAaHMSI AKTyaJIbHOCTH paccMaTpUBAEMOr0 BOIMPOCA; JAEMOHCTpAIUH
pPa3IMYHBIX B3IVISIIOB, CYIICCTBYIONIMX B HayKe M0 MpoOjeMaM TEeMHl,
MOATBEPKICHUSI WM OMPOBEPIKCHHS BBIIBUTAEMBIX CTYJACHTOM TE3HCOB U
T.IL.).

[IpsiMoe TUTHpOBaHHME B TEKCTE OO0S3aTEIBHO OQOPMIISETCS C TOMOIIBIO
KaBbIUEK. B ciiydae OyKBajIbHOTO BOCIIPOM3BEIICHUS TOJOKEHUM HAYyYHBIX TPYIOB
0e3 yka3zaHHMs Ha WX Ha3BaHUS M aBTOPOB KypcoBas paboTa K 3alluTe HE
JOIyCKaeTCsl.

B crimcke ucnosb30BaHHBIX HCTOYHHUKOB JOJIKHBI OBITh YKa3aHbI TOJIBKO
T€ MaTepHaJIbl, HA KOTOPbIE UMEETCS CChIIKa (CHOCKA) B padoTe.
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Ecin B KypcoBoil paboTe HMMEIOTCS MNPUIIOKEHUs, UX HEO0OXOAMMO
OpoHyMepoBaTb. Bce  JOUCTBI  KypcoBOM  paboOThl  JOJKHBI  OBITh
IIPOHYMEPOBAHBI.

Hymepanusi ctpanui] B KypcoBOM paboTe [OOJKHA ObITh CIUIOLIHOM.
CTyneHT oTBeuYaeT 3a rPaMOTHOCTh M aKKypaTHOCTb O(OPMIIEHUS KYpCOBOIl
padoTHI.

Hannuue rpammatudeckunx, opdorpaduyeckux U MyHKTyallMOHHBIX OIIMOOK
6o HeOpexxHoe odopmiieHHE pabOThl  MOXKET TOCITY)XKHTh  TPHYUHON
HEYOBJIETBOPUTEIBHOM OLIEHKH PadOTBHI.

IMopsiaok npeacTaBieHUs KypCOBOii padoThI HA 3aIUTY

KypcoBass paboTa, MOATOTOBJICHHAs CTYJEHTOM B OKOHYATEIHHOU
dopme, momkHa OBITH NPENCTABICHA ETONMPOU3BOAUTENIO Kadeapbl B
CJIEIYIOIIEM KOMIUIEKTE:

8 NUCbMEHHOU hopme 6 NPOUIUMOM, COPOULIOPOGAHHOM UL CKPENTIEHHOM
euoe — 1 sxzemnaap;

B JJICKTPOHHOH ¢(opMe MOCPeICTBOM HAIPABJICHHS HA JJIEKTPOHHBIN
MOYTOBBII  ajgpec  Kadeapbl  TPAHCHOPTHO-3HEPreTHYECKHMX  CHCTEM
ttm@chebpolytech.ru— 1 3xzemmuasp.

Jlenonpoun3BoauTeh KaQeaphl MOCie perucTpanuu (pakra u 1aTel cAaqu
KypCOBOM pabOThI NEpeAacT €€ JJIsl MPOBEPKU HAYUYHBIM PYKOBOJIUTEIICM.

[lepenaua kypcoBoil pabOTBHl B 3JIEKTPOHHOU (OpME MOXKET OBbITh
OCYILIECTBJICHA IIyTEM HAMNpaBJEHUS €€ CTYJCHTOM HEMOCPEICTBEHHO
HAyYHOMY PYKOBOJMTEIIO 10 AJIEKTPOHHOM MOYTE.

[locne mocTymieHuss KypcoBol paboThl Ha Kadeapy Hay4dHBIH
PYKOBOJIUTENIb MIPOBEPSET €€ B TeueHHe 14 KaleHHapHBIX AHEH C MOMEHTa
MOCTYIUICHUs Ha Kadeapy, Mociae 4ero BO3BpallaeT €€ JeIONpPOU3BOIUTEIIO
CO CBOMM OT3bIBOM. B OT3bIBE YKa3bIBAIOTCS CIAEAYIOIINE MOJTOKEHUS:

— HAaMMEHOBaHHE Y4eOHOT0 3aBefieHus, Kapeapsl, popMbl O0yUCHHUS;

— 0003HaveHHE XapakTepa padoTsl (KypcoBasi), ee TEMY;

— (pamuuI0, UMS, OTYECTBO BBIMOJHUBIIIETO €€ CTYyAEHTa, HOMEp Kypca
Y TPYIIIIBI;

— YUYEHYIO CTENEHb, JOJDKHOCTh WJIM YYEHOE 3BaHUE HAYYHOIO
PYKOBOAUTEISI, €T0 (PaMUTTUIO U WHUITHAIIHI;

— COOTBETCTBHE TMPEJACTABICHHOW KypcOBOW pabOThl  0OImMMM
TpeOOBaHUAM, YKa3aHHBIM B HACTOSIIUX MeTOINYECKUX PEKOMEH,IaIIHi;

- YKa3aHWe Ha WMEIONIMECS B KypcoBOW paboTe HemocTaTKu (Kak IO
dbopme, Tak U MO COACPKAHWIO PAOOTHI), HE MPEMATCTBYIOIINE IOMYCKY
paboOTHI K 3aIUTE;

— BBIBOJI O BOBMOKHOCTH JIOITyCKa KypCOBOM pabOTHI K 3aIlIUTE.

B ciyuae ecnu moctaBieHHbIE HAYYHBIM PYKOBOJMTEIEM BOIPOCHI HE
SICHBI CTYJICHTY, OH BIIPABE YTOYHUTh UX Y HAYYHOTO PYKOBOJMTEIS TUIHO BO
BpEMsI €ro €XEHENEJbHBIX KOHCYIbTAUM (ACKYpCTB Ha Kadeape) uiu
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JTUCTAHIIMOHHO Yepe3 JIEKTPOHHYIO MOYTY.
B cayuyae QopmynupoBaHUs HAayYHBIM PYKOBOJHUTEIIEM BBHIBOAA O
HEBO3MOXHOCTH JIOMyCKa KypCOBOM pabOThl K 3alllUTe KypcoBas paboTa
MIO/IJIC)KUT TOJATOTOBKE 3aHOBO C YYETOM 3aMeYaHWH, YKa3aHHBIX HayYHBIM
PYKOBOJMTENIEM, W ITOBTOPHOMY TPEJACTABICHUIO Ha 3allUTy B TIOPSJIKE,
PelyCMOTPEHHOM pa3fiesiaMu 3-5, TOMY K€ Hay4YHOMY PYyKOBOJMTEIIIO.

ITopsaaok 3aUTHI KYPCOBOIl padoThI

3amura KypcoBOil pabOThl MOXET HPOBOJUTHCA TOJBKO HAYYHOMY
PYKOBOJUTEIO.

3ammTa KypcoBOiMl pabOThl MPOBOJAUTCS B (opMe, YCTAHOBJICHHOM
Hay4YHBIM pyKoBoauTeneM. IIpu ycTHOM (opme 3amuThl KypcoBOi pabOThI
CTYHAEHT JOJKEH NOATrOTOBUTH OTBETHI HA BOIPOCHI, IOCTABJIEHHBIE €MY
Hay4YHBIM PYKOBOJIUTEJIEM B PELICH3UH.

Hayunblii pykoBOAUTENb BOpaBE IO CBOEMY YCMOTPEHHUIO 3aJaBaTh
CTYAEHTY JOTOJIHUTEJIbHBIE BOIMPOCHI MJI MPOBEPKH YPOBHS M KayecTBa
OCBOGHMS WM 3HAaHMM 10 TeMe KypcoBOM paldOThl, a Takxke s
JOIOJHUTENBHOW TMPOBEPKU CAMOCTOSITEIBHOCTH BBIMOJHEHUS KYpPCOBOM
paboTHI.

[Io wroram 3amMTBl HAy4YHBIA PYKOBOIWTEINb OMNPEHEIACT, MOXKET JIU
OBITH 3all[MTa 3a4TEHA, WU TPEOYETCsl MOBTOPHAS 3alIUTA.

[To uToram mnepBoHa4YaJIbHON WK (B CiIyyae €€ HEyJlaudh) MOBTOPHOM
3aIUTH KYPCOBOM paOOThl HAYYHBIH PYKOBOJAUTENb CTABUT OTMETKY O 3aIUTe
KypCOBOM pabOThl B 3a4€THOW KHIDKKE CTYJEHTa, B BEJIOMOCTH M Ha
TUTYJILHOM JIUCTE PaOOTHI.

ITocae 3aMTHI peleH3usI U KypcoBasi padoTa MOJJIeKUT CKAHUPOBAHUIO
CaMHM  CTYA€HTOM H 3ajJiuBKe B DJIEKTPOHHYI0O HH(OPMALHOHHO-
oOpasoBareqbHyl0 cpeay (DuekTpoHHoe mnoprdoauo) Yedokcapckoro
uHCcTUTYTA (priinana) MoCKOBCKOro MOJIMTEXHUYECKOr0 YHUBEPCUTETA

no aapecy http://students.polytech2l1.ru/login.php, nmocne dero pabora B

NUCbMEHHON (popMe NEePeNaA0TCsl CTYAEHTOM JEIONPOU3BOAUTEINIO ISl XPAHEHUS B
apxuse Punuana.


http://students.polytech21.ru/login.php

2. ObIIUE PEKOMEHAAILWU IO BBIITOJHEHMWIO
ITPOEKTA

Hwxe npuBoauTCS MpUMEPHBIA NIEPEUCHb Pa3/eioB MPOEKTa ¢ KPATKUMU TMOsSCHE-
HUSIMH 10 MX BbINOJIHEHUIO. [losgcHEHUs naroTcs K paszienaM HEeMOCPEACTBEHHO Kacaro-
IIUMCSI TOJILKO BOMPOCOB AJIEKTPOCHAOKEeHUs. JlaHHBIN nIepeyeHb MOXKET ObITh U3MEHEH
PYKOBOJMTEIIEM B 3aBUCUMOCTH OT TEMAaTHUKHU U COCTaBa MPOEKTA.

TUTYJbHBIA JUCT ¥ OJAHK 3Q1aHUS 3aIOJHSIOTCS B COOTBETCTBUU C CYIIECT-
BYIOILLIMMHU CTaHJapTaMu 1o ¢popmam, padpadbotanHbIM Ha Kadenpe TOC

AHHOTANUSA pa3MelIaeTcs Mocie 3aJaHus. 3/1eCh U3J1araeTcsi OCHOBHOE CoJiepiKa-
HUE paOOThI U MOTyUYeHHbIE pe3yabTaThl. O0beM aHHoTanuu coctasisieT 15 — 20 crpok.

Coaep:xaHue MUIIETCS MOCJIE aHHOTAIMK M COCTOUT U3 Ha3BaHUM pa3/ejoB U MOJ-
pa3/ielioB 3alKUCKU C YKa3aHUEM HX PACIIOIOKEHUS 110 CTPAHULIAM.

Bo BBe/JleHUM JTa€TCsl aHAJIU3 OCHOBHBIX HAIIPaBJICHUM U MEPCIIEKTUB PA3BUTHSI CHUC-
TE€M 3JIEKTPOCHAOXEHUSI B COOTBETCTBUU C TPEOOBAHUSIMU HAyYHO-TEXHUUYECKOTO IPO-
rpecca. 3/1eCh K€ MIPUBOJUTCS 0030p IUTEPATYPHBIX UCTOUHUKOB MO TEMATUKE MTPOEKTA.

OCHOBHOE cOJEpKaHUE MPOEKTA U3JaracTcs B HECKOJIBKUX pa3jieflax, rJaBHBIE W3
KOTOPBIX IIEPEUYUCIICHBI HIXKE:

HcxoaHble IaHHbIE /LIS IPOEKTHPOBAHNUS (TEXHUYECKOE 3a/1aHNE):

a) reorpauyecKkoe MOJIOKEHUE;, YCIOBUS OKPY’KAIOIIEH Cpeabl; TpeOOBaHUA IO
Oecrepe0ONHOCTH MUTAHUS; XapaKTEPUCTHUKA TEXHOJIOTHUECKOTO MPOIlecca Mo Mpearnpu-
ATUIO (1IEXY); PEKUM padOTHI PEANPHUATHS (11€Xa).

0) cyllecTByoIasi CUCTEMA PACUETOB 32 ANEKTPUUYECKYIO SHEPTHUIO U YCIOBUS MOJ-
KJIFOUEHUS K SHEpPreTUYeckoil cucteMe (Tapudsl, 10roBOpHasi aKTUBHASI MOIIHOCTh, IKO-
HOMUYECKasi PEaKTUBHAsI MOIIHOCTh, COMPOTUBJICHUE CHUCTEMbI, HAMPSHKEHUS WCTOYHU-
KOB MUTAHUSI U PACCTOSTHUSA JI0 HUX).

B) Tpayiky HArpy30K MO MPEANPUITHIO B IIEJIOM, TpaQUKH HArpy30K JIMHHUH, OTXO-
JSIIUX OT TJIABHOW MOHU3UTENHHOW TMOJCTAHIINY; TPaQUKU HArpy30K SHEPTrOEMKHX I10-
TpebuTeneii; rpaduKu Harpy30K OJTHOTO U3 IIEXOB;

I') CYIIECTBYIOIIHE CXEMBI 3JICKTPOCHA0KCHHS MTPEATPHUITHS (1IeXa);

1) BEIOMOCTh 3JIEKTPUUECKUX HATPY30K IO KaxJA0My Iexy; kiaccudukamus u 00-
M€ XapaKTEPUCTUKHU AJICKTPONPUEMHHUKOB 10 HAIPSHKEHUIO, POy TOKA, HAJEKHOCTH U
pexruMam paboThI;

€) MepCIEeKTUBA PA3BUTHUSI CUCTEMBI AJIEKTpOocHaOxeHust Ha 8§ + 10 set (pocT Harpy-
30K, CTPOUTEIHCTBO HOBBIX II€XOB, MOJEPHHU3AIMS W 3aMeHa DJEKTPOOOOPYIO0BAHUSA,
BHEJIPEHUE HOBBIX 3JIEKTPOTEXHOJOTMYECKHUX MPOLIECCOB U T.J.).

Pacuer yJjieKTpHYECKMX HATPY30K IO BapuaHTaM PEKOHCTPYKIIUU CUCTEMBI 3JIEK-
TPOCHAOXKEHUSI C YUETOM MEPCIEKTUBBI PAa3BUTHS MPEITIPUSITHS.

Pacuer Beaercss mo NEWCTBYIOIIMM M BHOBb HaMEUYaeMbIM Yy3JlaM pacHlpeieseHus
(cunoBbie mKadbl, MIUHOMPOBOJLI, TPpaHCHOPMATOPHBIE M PACIPEACIUTEIIBHBIC TO/I-
CTAHLHUKM) U TI0 MPEINPUITHIO B LIEJIOM C YYETOM YCTAHOBKH KOMIICHCUPYIOUIUX YCT-
POWCTB.
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Bri0op MecTONOJIOKEHHS, YHUCIA M MOIHOCTH LEXOBbIX M IJIABHOW NOHW3HU-
TeJbHOW NMOJACTAHIUI, MPOU3BOJIUTCS HA OCHOBAHUM MOCTPOCHUSI KAPTOTPaMMbl Harpy-

30K C YYETOM TpeOOBaHUM M0 HAJAEKHOCTH JIEKTPOCHAOKEHUSI.

Bri00Op cxeMbl 3JIEKTPOCHA0KEHNSI W HANPSKEHUS NUTAIINX U paclnpeieu-
TeJAbHBIX CeTeil OCYIIECTBISAETCS C MOMOIIBIO TEXHUKO-?)KOHOMHUYECKUX PACYETOB.

BHOBb HaMeuaeMmble BapHaHThI JOJKHBI MPEIyCMAaTPUBaTh MAKCUMaJIbHO BO3MOXK-
HOE MCIOJIb30BAHUE DJIEMEHTOB CYIIECTBYIOLIECH CHUCTEMbI JIEKTPOCHAOKEHUS. Y Ka3aH-
HBIE JIEMEHTHI TPOBEPSAIOTCS 110 HOBBIM PACUETHBIM YCIOBHUSIM.

Ha »sTamne cpaBHeHUs BapHaHTOB MapaMeTPbl AIEKTPOOOOPYAOBAHUS BRIOUPAOTCS U
MPOBEPSAIOTCS MO YCIOBUSIM JJIUTEIIBHOTO peXuMa 0€3 MPOBEPKH MO CTOMKOCTH K TOKaM
KOPOTKOTO 3aMbIKaHMUSI.

[Ipn 3HAYKUTEIIBHOM POCTE HArpPy30K CIEAYyET PAacCMOTPETh BapHaHThI IEPEBOAA
pacupeneanTeNbHbIX CETEW Ha MTOBBILICHHBIC HATIPSKCHUS.

KoMnieHcanusi peakTHBHOM MOIMHOCTH. B naHHOM pazznene omnpenensercs Io-
TpeOHasi MOIIIHOCTh KOMIIEHCUPYIOIINX YCTPOUCTB, BRIOUPAIOTCS] HCTOYHUKHU PEAKTUBHON
MOIIIHOCTH Y MECTA UX MOJKIIOUCHUS B ANEKTPUUECKUX CETIX MPEAIIPUSITHUA.

KayecTBO 3JIeKTPMYECKON JHEPIrHHU. 3JIECh BBINOJHICTCS pacyeT PEKUMOB Ha-
NPSDKEHUS], BRIOMPAIOTCS TEXHUUECKUE CPEJCTBA PEryJIMPOBAHUS HANPSDHKEHUS, paccMar-
pUBAIOTCS JIPyTHE MEPONPUATHS MO OOECHEYEHUIO KauyeCTBa 3JICKTPUUYECKOM SHEpPruu
(HECMHYCOUATbHOCTh, HECCUMMETPHS, KOJICOAHUS! HAIIPSIKEHUS ).

PexoHCTPYKIMSA ceTell HU3KOI0 HANPHKEHUS OJHOTO U3 LEXOB MPEANPUSATHS.
Bomnpocsl, penraempie B JAHHOM pas3jieiie, B OCHOBHOM IMOBTOPSIIOT KPYT BOIIPOCOB H3J10-
YKCHHBIX BBIIIE MPUMEHUTEIBHO K MPOCKTUPOBAHUIO PEKOHCTPYKLUH CUCTEMBI JJIEKTPO-
CHAOXEHUSI MPEANPUATHS Ha BBICOKOM HaMPSHKEHUU.

NuauBuayanbHoe 3aganue. CoaepkaHue JAHHOIO pas/iesia COracyeTcs ¢ pPyKo-
BOJUTEJIEM MPOEKTAa U MOXKET BKJIIOYATh B ceOsl CIEeAyIollee: BOMPOCHl KauecTBA AJICK-
TPUYECKOW SHEPIUU; PETryJIUPOBAHME MOIIHOCTH KOMIIEHCUPYIOIIUX YCTPOWCTB; MEpPO-
MPUSTUA 110 CHUKEHUIO TTOTEPh U SKOHOMHHU JIEKTPUUYECKOU SHEPTUU; YUET U KOHTPOJIb
MEKTPUYECKON DHEPTUU; PETYIUPOBAHUE PEKUMOB IJICKTPONOTPEOICHUS; BHEIPEHUE
HOBBIX 3JIEKTPOTEXHOJIOTUUECKUX MPOIIECCOB; HAEKHOCTh CUCTEM AJICKTPOCHAOKEHUS U
T.J.

[ToMMMO yKa3aHHOTO, UHAUBUAYAIBHOE 33JJaHUE MOYKET HOCUTh XapaKTep HaAy4dHO-
UCCle0BaTeNbckoil paboThl Mo HayuHou Tematuke kadenpsl TOC. B ormens- HBIX
clly4yasix JUIUIOMHas paboTa MOXKET ILEeJUKOM MPEICTaBIATh 3aBEPIICHHOE HAy4YHOE
UCCJIEIOBAaHUE WJIM MPOEKTHO-KOHCTPYKTOPCKYIO pa3pabOTKy, B TOM 4YHCJE pabOThI MO
MOJICPHH3AIIMN 1 CO3JJaHUIO0 HOBBIX JJAOOPATOPHBIX YCTAHOBOK.

Hcnob30BaHHbIC HCTOYHUKH. 3/1€Ch NPUBOIUTCS CIIUCOK JINTEPATYPHI B MOPSIKE
CCBUIOK Ha HEE B TEKCTE 3aIIHACH.

I'padmyeckas yactb. B 3aBHCHUMOCTH OT cOJiepKaHUS IPOECKTA HA JIMCTHI YEPTEKEU
BBIHOCSITCSL:

1. I1naH nexa npeanpuaTis C HAHECEHUEM CETel Y MUTAIOIIEH MOJICTaHIUH.

2. BpiOpanHbIii  BapWaHT OJIHOJWHEMHOM CXEMbl DJJICKTPOCHAOXKEHUS  IieXa
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PacuyeTHO-nIOSICHUTENbHAS 3allCKAa U YEPTEXKU OPOPMISIOTCS B COOTBETCTBUU C
JEHCTBYIOIMMH CTaHJAPTAMH.

PexoMenyembiii 00beM pacueTHO-MOSACHUTENbHON 3amucku coctaBisier 30-40
CTpaHMI] pyKOIIMCHOI'O TEKCTa Ha JJUCTaX cTaHaapTHOro ¢opmara 11.

['padmyeckas 4acTh BBIMOTHSAETCS HA JUCTaX cTaHaapTHoro (gopmata 12 B Konmue-
CTBE 2 JIMCTOB.

[TosicHuTenpHas 3aMCKa U YEPTEXKH MOAMUCHIBAIOTCS aBTOPOM IPOEKTa, PYKOBOIU-
TE€JIEeM, KOHCYJIbTaHTaMU 10 OTAEJIbHBIM pa3zienaM U 3aBeayromum kapeapoit TOC.
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3. PACYUET DJEKTPUYECKHNUX HATPY3O0K

Ha puc.3.1. npencraBieHa cxema 3JIEKTPOCHAOXKEHUS TPEANPUSITHS, Ha KOTOPOU
BBIJICJICHO 11€CTh OCHOBHBIX YpOBHEH /1/, paznuyaronuxcsi XxapakTepoM 3JIEKTPOnoTpeO-
JICHUSI ¥ CIIOCOOOM pacueTa dJeKTpruyeckux Harpy3ok (POH).

1VP - nunus, nutaromias otaelbHbid 11 oT 1F000r0 BBIIECTOSIIETO YPOBHS HE3a-
BUCHMO OT HOMUHAJIBHOTO HAIPSKEHUS JIEKTPUUYECKUX CETEM.

2VP - nuHus pacnpenenuTenbHon cetn HanpsbkenueM 1o 1000 B, obecnieunBaromas
cBsi3u cuiioBbIX yHKTOB (CII) mnm pacnpenenutensHbix muHONPoBoAoB (LIIPA) mexay
co00i U ¢ MarucTpaibHBIMU HHONIPOBOoAaMHU (ILIIMA) unu ¢ muHaMu 1IEX0BOM TpaHC-
dbopmaropnoit noacraniuu (TIT).

3VYP - marucrtpanbHble HIMHOMNPOBOIbI WK IMUHBI 1iexoBoi TII (mpu mepexoxae Ha
cienyromui yposenb Harpy3ka TII ¢ yuerom norepb B Tpancopmaropax).

4VYP - munbl pacnpenenutenbHbix noactaniuii (PIT) Beicokoro HampspkeHus: (mpu
orcyrctBuu PI1 4YP u 5YP coBnanaror).

5YP - muusl Hu3Lero HanpsiokeHus [T v T'PIT.

6YP - rpannna paszaena ceTer MpeanpuaThs U SHEPTOCUCTEMBI.

Pacuernble aktuBHas P, u peaxtusnas Q, marpysku mo6oit munuu 1YP npunuma-
I0TCSI PABHBIMHA HOMHHAJIbHBIM MOITHOCTSIM /2/.
Ppi: P Qpi =0, (3.1)
rae P, - HOMUHaJIbHAs aKTHMBHAs MOIHOCTHL OTJENIBHBIX OII;

0,, - HOMUHaJIbHAsi pEaKTUBHASI MOITHOCTh OTAEIbHBIX D11

HomuHanbHbIC aKTHBHBIE MOITHOCTH OTHAEIbHBIX DIl ompenesnstoTcs CleayroIuM
obpazom:
1) mst 9AEKTPOABHraTeIel JINTEALHOTO PEXKUMa PaOOTHI

pHi = pni ’ (32)
rac pni = HaCHOpTHaH MOMIHOCTBb ABUT'ATCIIA.
2) JJIA I[BHFaTeHeﬁ HOBTOpHO'KpaTKOBpeMeHHOFO pe)KI/IMa

P = Pri+ 11B; (33)

rae /1B, - macniopTHas MPOJOKUTEIIBHOCTD BKIIOUEHUS, B 0.€.
3) I CBapOYHBIX TPaHC(HOPMATOPOB

S, = Su 1B, (3.4)
rae S, - HOMHHaJbHas MMOJHAs MOIIHOCTh CBAPOYHOTr0 TpaHchopMaTopa.

S, - ImacmopTHas NOoJHasi MOIIHOCTb CBApPOYHOI'O TpaHC(bopMaTopa Hu TOorAaa.

pm‘ = Sni \ HBI COS(Pni ) (35)

rae COSQ, - MacHOpPTHBIN KOA(GOUIIMEHT MOITHOCTH CBAPOYHOTO TpaHchopmaropa.

4) I MHOTOBUIATEILHOTO MPHUBOJAa HOMUHAIBHAS MOITHOCTh IPUHUMACTCS pPaB-
HOM CyMM€ HOMHHAJIbHBIX MOIIIHOCTEN OJTHOBPEMEHHO PA0OTAIOIIUX JIBUTATEIICH.

-11
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5) nns KpaHOBOW YCTAaHOBKHM — CyMME HOMMHAJIBHBIX MOIIHOCTEH ABYX HamOoiee
MOUIHBIX JIBUTATENEH.

[Ipu pacuere rpynmnoBbIX Harpy30k Ha OoJiee BHICOKUX YpoBHX (2YP u BbIte) 11B;
B popmynax (3.3 + 3.5) mpuHuMaercs paBHbIM 1, T.e. HE MPOU3BOJUTCS TMEpecyeT Ha

JUTATEIBbHBIN PEXKUM.
HomunanpHas peakTUBHAsE MOLIHOCTh ACHHXPOHHOTO JIBUTATENS ONPEACHACTC YII-

POILIEHHO, Yepe3 3HAaY€HHUE CPENHECMEHHOTO KOA((UIIMEHTAa MOIHOCTH COS(, U COOT-
BETCTBYIOIIET0O €My KO3 (pULHUEHTa peakKTUBHON MOIIHOCTH 1gQ,; 0e3 yuera KII/I.

qu = pHi ) tg(PCi (36)
HoMunanbHast peakTBHAasi MOITHOCTh cuHXpoHHOTO auratens (CJl) onpexnensercs
KaK
_ p Hi |
qyi B n ' tg(pm (37)

rae - M, t9¢, coorBercTBeHHO HOMUHAILHbIE KIIJ] 1 ko3 PuiiueHT peakTuBHOM

mMotHocTH CJI Tpy HOMUHANIBHBIX HAMPSKEHUU U TOKE BO30YKICHHUS.

[Ipu pacuere Harpy3ok Ha 2YP u 6oJiee BBICOKOM YPOBHE HOMUHAIbHASL PEAKTUBHAS
MoHOCTh C/] mpuHHMaeTcs paBHOM pacuye€THOW peaKTUBHOM HArpy3Ke 3THX JABUTATEIEH
Y BBIUUTAETCS U3 PEAKTUBHBIX HAarpy30k Ol ¢ oTcTaromuM TOKOM (CM. HIXKE).

Pacder Harpy3ok Ha 2YP BBIIOSHSETCS 1O METOY YIOPSIOYCHHBIX auarpamm /2/.
Pe3ynbTaThl pacdyera npeacTaBisitores mo popme tabmuibl 3.1 /2/

PacuetHas Harpy3ka B JI000OM y3Jlie paclpeleiuTeIbHOW CETH HANPSIKEHUS [0
1000 B 3aBucut ot yucia I, moAKIIOUEHHBIX K 3TOMY Y3/1y U peKUMa UX paboThI, 3a-
naBaeMoro ko3dduireHToM uconb3oBanus K, mo kaxmomy DI1.

[TockompKy BOMpPOC BBIOOpA CXEMBI pacTpeeieHUsT dIIEKTPOIHEPTUH SBISACTCS OJI-
HOM U3 3a7a4 IPOSKTUPOBAHUS, pPacdyeT Harpy30K JIOJDKEH BBITIOJHATHCS 10 KaKIOMY Ba-
PHAHTY CXEMBI OTJCIIBHO (CM. paseinsl 4 + 6).

['MaBHBIM pacdyeTHBIM MapaMETPOM METOJA YIOPSAOUYCHHBIX TUarpamm sBISETCS
k023 ummeHT pacueTHoil MomHoCcTH K, onmpenenseMsiii B 3aBUCUMOCTH OT 3 PEeKTHB-

HOTO YHCJIa IPUEMHUKOB N, , U TpynIoBoro kosgunuenta ucnoiabzoBanus K, mms nan-

HOTO y3JIa. ,
(v )
. (3.8)
Z P
Z kui pm’
K. = (3.9)

Z pni

rae N - yucio DII B y3ie.
Y _10-



Pacuer anekTpuueckux Harpy3oK

Taommma 3.1.

O dex-

THBHOE Koaddumments Pacuer-
VcxonHble naHHbIE PacueTHble BeTMUMHBI qeo pacueTHoil Ha- PacyeTrHast MOIIHOCTD  |HBIH TOK,
Ipy3KHU A
Peak-
ITo cnpaBoYHBIM AKTHUB- [TonHas,
o 3agaHuIO TEXHOIOTOB TUBHa,
aHHBIM Has, KBt kB-A
KBap
Haume- | Konmu- | Homunansaas | Koad- | Koad- ~ —~
-
HOBaHME|4eCTBO | (YCTaHOBJIICHHAA) |(PUIIUEHT|PUIIHCHT s ] 2
ES ™
OIl unm | OIT, mt. | MomHOCTH KBT | Mcmonb-| peak- & - Ni 3\1 s o S 5 Ko
pacuer- 30BaHUs | TUBHOHN = Q* W s = X 2 QZ }
HOTO Ognoro | O6mas MOIIHO- bS‘ " e = I
" o
y31a ol CTH = I X =
S I -
o %
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16




[Ipu OTCYTCTBUUM HAHHBIX MO COCTABY 3JEKTPOINPUEMHHUKOB, N, MOXET OMPEAECHATh-
Csl IO YIIPOLIEHHOMY BBIPAXKEHUIO

22 P

n3 ! 310
pH6 ( )

rae P,; —MOIIHOCTh HanOosbinero D11 qaHHoTO y37a.
Haiinennoe mo (3.8) wiu (3.10),3HaueHne N, OKPyIIseTcs A0 OJMKAMIIEro MEHb-

LIEro LEJI0T0 Yhca.

Ecmu u3 (3.10) n, > n, To cnexyer npuHATH N, = N.

[Tpu 3nauntensHoM ymucie DI (muHbl nexoBbix TII, MarucrpangbHble MUHOMPOBO-
I6l) 1 M < 3, TOMYCKAETCs TaKKe MPUHSTH N, = N. 3/1eCh

pH6
m=—= 3.11
pHM ( ' )
rae P,, - MOIIHOCTh HauMeHsblero D11 qaHHoro y3ia.

PacuetHast akTuBHas Harpy3ka Jito0oi nuaun Ha 2Y P Haxonutcs no gpopmyiie
Pp:Kkaui pHi (312)

Bemnunna K, mpunnmaercs B 3aBucuMoctd oT nou K, mo manaemM tabmn. 3.2 /2/.
Ecnu kui < 0.3 1 n < 4, To peKOMEHIyeTCs MOJb30BaThCs HOMOTrpaMMoi puc. 3.2.
B cnyudae, korga P, okaxkercss MeHbIIe HOMUHAIBHON MOITHOCTH HanboJjiee MOIIHO-
ro OII, cnregyer npuHUMATH
Pp = Py (3-13)
PacueTnas peakTrBHas MOIIHOCTE I DIl ¢ MHIYKTHBHBIM XapaKTepOM Harpy3KH
OTIpeIeIACTCS KaK

Q, = K', 2k, p,t9¢ci, (3.14)
rae K npunnmaercs B 3aBucumMocT ot N, !

n, <10 K% =11

n, >10 K\, =10 (3.15)

st rpynmel CJI, paboTaronux B pexuMe MEepeBO30OYXKICHUS, CyMMapHas HOMH-
HaJIbHasl PEAKTUBHAsS MOIIHOCTh NPUHUMAETCS PABHOW PACUETHOM PEAKTUBHOUW HATPY3KE
U TIpU OMPEJICTICHUH OOIIEH PEaKTUBHOM HArPY3KU BBIYUTAETCS U3 PEAKTUBHON HArpy3KU
OII ¢ orcraromumm TOKOM

de = qu ) (316)
rae 0, ompexaensercs no opmyne (3.7).
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Puc. 3.2 Kpusble ko3 puuneHTa pacueTHbIX HArpy30K K 17151 pa3jM4HbIX KO3 PULIMEHTOB

ucnoab3oBaHus Ky B 3aBHCHMOCTH OT N, (1711 mocTOsiHHON BpemeHu HarpeBa 7o = 10 muH).
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Taomuma 3.2
3HaueHue K03(PPHUIIMECHTOB pacueTHOM Harpy3ku Kp I MUTAIOIIMX CETSH HaIps-

xenuem 10 1000 B (nyst mocTosiHHOM Bpemenu HarpeBa 7o = 10 MuH)

n Koaddumnment ncnonpizoBanus K,
0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80
1 8,00 5,33 4,00 2,67 2,00 1,80 1,33 1,14 1,00
2 6,22 4,33 3,39 2,45 1,98 1,60 1,33 1,14 1,00
3 4.05 2.89 2.31 1.74 1.45 1.34 1.22 1.14 1,00
4 3,24 2,35 1,91 1,47 1,25 1,21 1,12 1,06 1,00
5 2,84 2,09 1,72 1,35 1,16 1,16 1,08 1,03 1,00
6 2,64 1,96 1,62 1,28 1,01 1,13 1,06 1,01 1,00
7 2,49 1,86 1,54 1,23 1,12 1,10 1,04 1,00 1,00
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,00 1,00
9 2,27 1,71 1,43 1,16 1,09 1,07 1,01 1,00 1,00
10 2,18 1,65 1,39 1,13 1,07 1,05 1,00 1,00 1,00
11 2,11 1,61 1,35 1,10 1,06 1,04 1,00 1,00 1,00
12 2,04 1,56 1,32 1,08 1,05 1,03 1,00 1,00 1,00
13 1,99 1,52 1,29 1,06 1,04 1,01 1,00 1,00 1,00
14 1,94 1,49 1,27 1,05 1,02 1,00 1,00 1,00 1,00
15 1,89 1,46 1,25 1,03 1,00 1,00 1,00 1,00 1,00
16 1,85 1,43 1,23 1,02 1,00 1,00 1,00 1,00 1,00
17 1,81 1,41 1,21 1,00 1,00 1,00 1,00 1,00 1,00
18 1,78 1,39 1,19 1,00 1,00 1,00 1,00 1,00 1,00
19 1,75 1,36 1,17 1,00 1,00 1,00 1,00 1,00 1,00
20 1,72 1,35 1,16 1,00 1,00 1,00 1,00 1,00 1,00
21 1,69 1,33 1,15 1,00 1,00 1,00 1,00 1,00 1,00
22 1,67 1,31 1,13 1,00 1,00 1,00 1,00 1,00 1,00
23 1,64 1,30 1,12 1,00 1,00 1,00 1,00 1,00 1,00
24 1,62 1,28 1,11 1,00 1,00 1,00 1,00 1,00 1,00
25 1,60 1,27 1,10 1,00 1,00 1,00 1,00 1,00 1,00
30 1,51 1,21 1,05 1,00 1,00 1,00 1,00 1,00 1,00
35 1,44 1,16 1,00 1,00 1,00 1,00 1,00 1,00 1,00
40 1,40 1,13 1,00 1,00 1,00 1,00 1,00 1,00 1,00
45 1,35 1,10 1,00 1,00 1,00 1,00 1,00 1,00 1,00
50 1,30 1,07 1,00 1,00 1,00 1,00 1,00 1,00 1,00
60 1,25 1,03 1,00 1,00 1,00 1,00 1,00 1,00 1,00
70 1,20 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
80 1,16 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
90 1,13 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
100 1,10 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
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Pacuetnasi peakTuBHasi Harpy3ka KoHjaeHcaTopHoil Oatapeu (Kb) mnpunmmaercs
PaBHOM €€ HOMUHAJILHOM MOIITHOCTH Y TaKe BBIYUTAETCS U3 OOIIUX PEaKTUBHBIX HArpy-
30K

Qpe= 2, (3.17)
rAe (.« — HOMUHAJIbHAs MOITHOCTh OTeNbHOU Kb.
OnpeneneHne pacyeTHBIX HArpy30K Ha 3YP BBINOIHAETCS aHAJIOTMYHO U3J105KEHHO-
My, Ho BenmmunHa K, B maHHOM ciyuae, onpenensiercs mo Tadi. 3.3. 31ech yuuThIBaeT-
Csl, UTO IOCTOSIHHAs BpeMeHu HarpeBa I, >>10mun w BBejcHa mompaBka Ha HM30BITOY-

HOCTbh TE€XHOJIOTUYECKOTO 000PYI0BaHUs MO CPABHEHUIO C HEOOXOAUMBIM JJIsl IJIAaHOBO-
'O BBIITYCKa ITPOAYKIIUH.

Pp3 = KDZKMPHtg(P (318)
[Ipu onpeieleHHy pacueTHOM peakTUBHOM Harpy3ku Ha 3YP Bemmunna K') =K.
Q,. =K, ZK, P 9o = P igp (3.19)

[Toxcyer Harpy30K B LIEJIOM IO LIEXY BBIMIOJHSAECTCA YUYETOM Harpy3Ku OCBEIICHUSA U
ycranoBkH Kb.

PacyeTHast akTUBHAsI OCBETUTEIIbHAS Harpy3ka P

o HAXOIUTCA U3 CBETOTCXHUYCCKO-

ro pacueta wiu o popmyie /3/.
Ppo = poyFKco : (3.20)
rae P, - yaensHas Harpyska Ha 1 w? miomanu uexa; F -momans nexa; K., - ko-

3 PUIUEHT cpoca OCBETUTEILHON HArpy3KH.
Ecnm B kauecTBE MCTOYHHUKOB CBETA MPHUMEHSIOTCS Ta30pa3psIHbIE JIAMIIBI, TO pac-
YeTHasl peaKTUBHAS HArpy3Ka HAXOJIUTCS Kak

on = Pp 'tg(Po (321)
rae tgp, COOTBETCTBYET KOI(PHUIIMESHTY MOIITHOCTH COSQ, .
JIJ1 TIOMMHECHEHTHBIX JIaMIl cosQ, = 0,9; /1 Ta3opa3psaHbIX JIaMIT BBICOKOTO J1aB-

aenus cose, =0,35.

Ecnu ot nannoii TII nutatorcs D11 Hapy»KHOTO OCBEIIEHUS, TO UX HArpy3Ku J100aB-
JISIIOTCS K pe3ysibTaTaM nmojiydeHHbIM 110 (3.20) u (3.21).

PacyeTHas akTuBHAs U PCAKTHBHAA HAI'PY3KHU HA IINHAX TII.
P.=P,+P,

Q.=Q, +Q, (3.22)
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Tabnuua 3.3
3HaueHue K03(pPUINEHTOB pacyeTHON HAarpy3ku K, Ha IMHAaX HU3KOrO HarpsxKe-
HUs 1exoBbiX TII 1 s MarucTpanbHBIX HIIMHOIPOBOJIOB IIEXOBBIX CETEH (15 ITOCTOSH-
HO BpeMeHu Harpesa 7o >> 10 muH)

Koaddumnment ncnonszoBanus K,

" 0,0 | 015 | 020 | 030 | 040 | 050 | 060 | &70H

: : : : : : : 0oiee
1 800 | 533 | 400 | 267 | 200 | 1,60 | 1,33 1,14
2 501 | 344 | 269 | 190 | 152 | 1,24 | 1,11 1,00
3 294 | 217 | 180 | 142 | 123 | 1,14 | 1,08 1,00
4 228 | 1,73 | 1,46 | 1,19 | 1,06 | 1,04 | 1,00 0,97
5 1,31 | 1,12 | 1,02 | 1,00 | 0,98 | 0,96 | 0,94 0,93
6-8 1,20 | 1,00 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 0,91
9-10 1,10 | 0,97 | 0,91 | 0,90 | 0,90 | 0,90 | 0,90 0,90
10-25 0,80 [ 0,80 | 080 | 0,85 | 0,85 | 0,85 | 0,90 0,90
25-50 075 { 0,75 | 0,75 | 0,75 | 0,75 | 0,80 | 0,85 0,85
Bounee 50 065 | 065 | 065 | 0,70 | 0,70 | 0,75 | 0,80 0,80

Tabnuua 3.4

3naucHus K03hGUIMEHTOB oqHOoBpeMeHHOCcTH K, 7151 ompeienieHus pacyeTHOM Ha-
rpy3ku Ha mmHax 6 (10) kB PII, I'PII, TTIIT

R ——— . Hucmo HpI/ICOGIILHI/II/II;eaiI/Igl ri (Fl 1(‘)[)1‘[KB Ha COOPHBIX
UEHT UCIOJIb30BAHUS 54 5 g 9_ o5 Gonee 75
K,<0,3 0,90 0,80 0,75 0,70
0,3<K,<0,5 0,95 0,90 0,85 0,80
05<K,<0,8 1,00 0,95 0,90 0,85
K,>0,8 1,00 1,0 0,95 0,90
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[Ipu onpeneneHnn UTOrOBBIX peaKTUBHBIX Harpy3ok Ha mmuHax 0,4 kB uexosbix TII
Ha MEePBOM JTall€ pacueTa ClIeAyeT UCXOAUTh U3 HEOOXOAUMOCTH JOBeIeHUs K03 duiu-
€HTa peakTHBHON MomHocTd (JQ, Ha sTuX mmHax 10 Benmuumubl 9@, =0,3 /7/. Bomee
TOYHOC PEIICHHE JaHHOM 3a1a4 M3JI0KeHO Hike (cM. pasa. 10).

3nech 9, - sKoHOMHUYECKOE 3HAUeHNE KO3 (HUITMEHTAa PEAaKTUBHOW MOIITHOCTH.

Torna notpedHast MOIIHOCTh KOMITIEHCUPYIOIUX ycTpoucTB (KY)

Q, =11P (tgop —tg9,) (3.23)
B nannom ciyuae 1,1 — koaddunmenT 3amaca.
9o, = % (3.24)

T

K ycranoBke npuHHMaeTcs OyrpKaiinas Mo MOIIHOCTH CTaHAApTHas KOMIUJIEKTHAas
KonzaeHcatopHast ycraHoBka (KKYVY). Ilpu stom Q,, He momkna npeBsimate Q,, T.e.

Qu=Q;.

Toraa urorosas peakTuBHas Harpyska Ha muHax TI1
Q=Q,-Q, (3.25)

N3noxxeHHass METOIMKA pacyeTa peaau3oBaHa B Bue nporpammsl Ha [I9BM u Boc-
noJib30BaThea e MoxkHo Ha BII kad. OCIIII u CX.

PacueTHble Harpy3ku Ha CTOPOHE BBICIIETO HamnpsikeHus 1exoBbiX TII HaxomsTes ¢
ydeToM ToTeph B TpaHchopmaropax /3/. Ecnu TpanchopMatopsl He BEIOpAHbBI, TO BEJIH-
YUHA TIOTEPb OMPEACNACTCS MPUOTUKEHHO

AP =0.02-S,
AQ,=0.1-S,

3nech AP, AQ, - akTUBHBIE U pEaKTHBHBIE IOTEPU MOIIHOCTH B TpaHC(hopMaTopax;
S: - ITOHAs pacyeTHas Harpy3Ka cO CTOPOHBI HU3IIETO HAIIPSKCHHUS.

S, =P,>+Q (3.27)

TOraa pacd€THas Harpy3ka CTOPOHBI BLICHICTO HAIIPSAKCHUA
P.,=P +AP,

Q,, =Q; +AQ,
Pacuer snexrpuueckux Harpy3ok Ha 4YP u SYP npousBogarcs B 1eaoM aHaJIOrA4-

HO M3JI0’KEHHOMY C YYETOM CJIEIYIOIIUX OCOOCHHOCTEH:
a) UCXOJIHbIE IAaHHBIE TI0 BHICOKOBOJIBTHBIM JII 0HOTO pekrMa paboThl U MOITHO-
CTH 3aHOCSATCSI B OJJHY CTPOKY (cM. Tabm. 3.1.) u 3anonusrorcs rpadsr 2 — 8. DddexTus-
Hoe yucio OIT N, u xkoapPuurentsr pacyeTHON Harpysku K, u K', HE ONPENENAOTCS.

(3.26)

(3.28)

OcobenHoctH pacuera peakTHBHBIX Harpy3ok CJI cwm. (3.16);

0) pacuetHble Harpy3ku 1exoBbix TII, ompenencHubie 1o (3.28) 3aHOocsATCS B OT-
JIebHBIC CTPOYKH, TIPH 3TOM B Tpade 2 3amuchIBacTCs YUCIIO TpaHCHOPMATOPOB, B Tpade
7 - Pysu B Tpade 8 - Qu;
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B) B UTOTOBOM CTpPOKE OIpenessieTcs: o0Iiee Yucio MpUcoeIuHeHui N - rpada 2,
CyMMAapHasi yCTaHOBJIEHHAS] MOIIHOCTb Z P, - rpada 4, cymMapHasi akTUBHAsI Harpy3Kka

> K,P, norpade 7 u peaxtusnas Y K, P,tge 1o rpade 8;
T) olpeensieTcs rpynnoBoi Kod(PpUIMEHT UCTIOIb30BaHUS
K- XK, P,

2P

1) 1o Tabi1. 3.4. HaxoaUTCS 3HaYeHUE Kod(uIMeHTa oJTHOBpEMEeHHOCTH, K, 1 3aHO-
cutcs B rpady 11.
¢) pacueTHbie MOIITHOCTH (Tpadsl 13, 14) onpenestoTcs 0 BRIPAKESHUSIM
P, = K2ZK,P, (3.30)
Q, = K,ZK,P,lgo = Pitgep (3.31)
Htoroseie peakTuBHbIE Harpy3ku Ha 4YP, SYP moAacUuTHIBalOTCA ¢ y4ETOM KOM-

MEHCAIIMU PEAKTUBHOM MOIIHOCTH (cM. Hike pa3n. 10), a mpu nepexone Ha 6YP — ¢ yue-
TOM NOTEpb MOUTHOCTH B TpaHncpopmaropax ['TIII.

Qp =Q, —Qu- (3.32)

(3.29)

TOorIa

s,=Pi-(Q,-Q, . (3.33)

Pacuernbie Harpy3ku Ha 6YP Moryt coBmaaath ¢ pacye€THbIMH Harpy3kamu S5YP
WIN OTJIMYAIOTCS OT HUX Ha BEMWYUHY moTeph B Tpancopmaropax ['TIII. Onpenenenue
MOTEPh MPOU3ZBOJAUTCS AHAJIIOTUYHO TOMY, KaK 3TO OBLIO U3JIOKEHO BBIIIE JIJISI 1IEXOBBIX
TII wm o TourbIM opmysaam /7/.
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4. BBIBOP MECTOIIOJMNOXEHNUA, YUCITA U
MOIIHOCTHU LIEXOBBIX M I'TABHOM
IIOHU3BUTEJNBHOU MOJACTAHIUU

OJHUM U3 PUHITUIIOB MPOEKTUPOBAHUSI, TO3BOJISIOIIUM COKPATUTh MPOTKEHHOCTh
pacrpeeIuTeIbHbIX CETEH U MOBBICUTh KAUECTBO HANPSIKEHUSI, SABJISIETCA PUOTMKEHUE
BBICOKOTO HaIpsDKEHUs K motpedutenem /4, 6/. Peanu3zaius 3TOro npuHIMIIA TPUMEHHU-
TEJIBHO K 3a7a4e pa3menieHus 1exoBsix TII cocTout B 1poOIeHNN UX MOIIHOCTH.

C npyroil cTopoHsl panMoHaidbHOE pasmenieHue 1uexoBbix TII u PY Bbicokoro Ha-
NPSDKEHUS] IO TEPPUTOPUU MPEANPUATHS TOJKHO COOTBETCTBOBATH MHUHUMYMY IPHUBE-
JEHHBIX 3aTPaT Ha CUCTEMY AJIEKTPOCHAOKEHHUS.

JIns pemeHuss TaHHOTO BONIPOCA CTPOUTCS KapTOrpamMMa JJIEKTPUYECKUX HArpy30kK
NPEANPUATHS, TAOMIAs HATIAIHOE MPEICTABIEHUE O PACIPENEIEHUN HArPy30K O IUIO-
maau. Lentp snexkrpuueckux Harpy3ok (LIOH) npeanpustus npencrapisieT coOoi cuM-
BOJIMYECKUN LIEHTP MOTPEOJICHUS DJIEKTPOIHEPIHH, TNIe NOJDKHA OBITh PaCIOJIOkKEHA
['TIII. B cyyae HeBo3MoxHOcTH pa3menieHus ['TIIT B LIDH, ona cmeniaercs B cTOpoHy
ucrtounnka nutanus. Llexoswsie TII cnenyer pacnonarate kKak MOKHO OJFDKE K IEHTpam
NUTAaEMbIX UMM Harpy3ok. B To xe Bpemsi PY BbICOKOTO HampspKeHHS 11€1ecO00pa3Ho
pa3MeIlaTh Ha TPAHUIE MUTAEMBIX HArpy3o0K.

Kaprorpamma cTpouTCs 1J1s1 aKTUBHBIX Harpy30K, HO MOXKET OBITh MOCTPOCHA U IS
PEaKTUBHBIX B CJydae, HampuMep, Hajdu4yus COOCTBEHHBIX MCTOYHHKOB PEaKTHBHOM
MOIIHOCTH.

JI71st mocTpoeHusl KapTorpaMMbl 3a1atoTcst Macitabom M. Torga paauyc oKpy>KHO-
CTH I, IPECTABIAIONINI HArPy3KYy I-T0 11exa, ONPEeACIAIOT KaK

_ P
i Tom’ (4.1)
rae P;- aktuBHas Harpyska Ha Hanpspkerust 10 1000 B.

B kadecTBe LIEeHTpa OKPY>KHOCTH BBIOMPAETCS LIEHTP COOTBETCTBYIOILETO 1I€Xa.

[Ipy Hamuuuu Harpy3ok Ha HampsbkeHuu Bbime 1000 B uenecooOpaszHo Takxke HX
NPEICTaBUTh HA TEHIUIAHE U TPaPUUECKH BBIICTUTh.

Omnpenenenue [I1OH npeanpustus B 1eI0M WU JIFOOOW TPYIIIBI TOTPEOUTENICH BBI-
NOJIHSIETCS clieytomuM o0pa3oM. Ha reHmiane HaHOCSTCS NPOW3BOJIBHBIE OCU KOOPIU-
HaT ¥ Toraa koopauHatel LIDH oTeickuBatoT no gpopmyiam.

i i i mi
TIe Xi, Yi — KOOPAUHATHI I-TO 1exa; . - BPeMsI HCIIOJIb30BaHUsI MAaKCUMyMa aKTHB-
HOW HarpysKH I-ro mexa.
C moMouIpr0 KapTOrpaMMbl MPOBEPSIETCS MPABUIBHOCTh MECTOIOJI0KEHUS CyIIECT-
Bytomux ['TIIT n uexoBeix TII. B ciiyyae 3HaUUTENTBHOTO PACX0XKACHHUS HEOOXOIUMO CO-

(4.2.)
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MOCTAaBUTh BAPUAHTHI CTPOUTEIHCTBO HOBBIX TII C MOJHBIM AEMOHTAXKEM WM YMEHbBIIIE-
HUEM MOIIHOCTH JECHCTBYOIINX.

PeKoHCTpYKIIMSI CUCTEMBI 2JIEKTPOCHA0XKEHHUS HE CBsI3aHA, KakK MPaBUIIO, C U3MEHe-
HUSIMHU B CTPOUTENHHOM YacTu. B cuily yka3zaHHOTO BOIPOC O BHIOOpPE HOBOTO MECTOIIO-
J0xeHus 1exoBor TII mpu peKOHCTPYKIIMM PacCMaTpUBAETCS JOCTATOYHO peako. Eciu
BO3HHMKAET HEOOXOJUMOCTh 3aMEHbl WM YCTAHOBKH JIOMOJIHUTENIbHBIX TPaHCHOpPMATO-
pPOB, HEOOXOJIUMO OPUEHTHUPOBATHCS HA MPUMEHEHHBIE KOMIUIEKTHBIX TpaHcpopmaTop-
HbIx nojcraniui (KTII) npenmyiecTBEHHO BCTPOEHHOTO WM TPUCTPOEHHOTO THUIIA.

Ecnu npenycmaTpuBaeTcss CTPOUTENIBCTBO HOBBIX LIEXOB WM HEOOXOJMMa 3aMEHa
TpaHCc(OpMaTOPOB B CTAPHIX, TO MOIITHOCTH TpaHC(HOPMATOPOB BBHIOHMPAIOTCS C YUETOM
HEOOXOJAMMOCTH TPUMEHEHHMsS MUHHMAJIBHOTO 4HCiIa MX THropasmepos /6/. Orcrona
MOIIIHOCTh BHOBb YCTAHABJIMBAEMbIX TpaHC(HOPMATOPOB CIEAYET BHIOMpATh U3 AMAINA30-
Ha HAJIMYHBIX MOIIIHOCTEN Ha MPEINPUSITHH.

Hauboinee nenecooOpa3HoOil sBIsETCA YCTaHOBKA TPaHC(OPMATOPOB MOIIHOCTBIO
400 + 1000 kB-A, ogHako eciu IUIOTHOCTH 1I€XOBBIX Harpy3ok mnpesbimaroT 0,2 + 0,3
kB-A/M?, n ux BenuuuHbl peBocxoaar 3000 + 5000 kB-A, ciueayer paccMOTpeTh BO3-
MO>KHOCTh PUMEHEHUS TpaHcpopmaropoB MolHocThio 1600 + 2500 kB-A.

[Tpu Hanmuuu 1exoB ¢ MansiMu Harpy3kamu (110 300 kB-A) npoBepsieTcs 1enecooo-
Pa3HOCTb UX IMUTAHUA OT COCEAHUX LIEXOB, C COOTBETCTBYIOIMM YCUJIEHUEM MOIIHOCTH
TII mocnenaux, uian ycTaHoBKH coOcTBeHHBIX TII. Bompoc pemaercs ¢ momompo cooT-
HomeHus /6/

SLy <3,6-10°, (4.3)

rae S - pacyeTHas Harpyska liexa ¢ Majioil Harpyskoi, kB-A; L - paccrosiHue ot
TaHHOTO 1exa a0 ommkanmen TII, kM; Y - CTOUMOCTh TTOTEPh AIACKTPUUECKON IHEPTUH,
pyo/kBt-ro.

Ecnu (4.3.) BBIOJHAETCA, TO 1IEX C MaJON Harpy3KOW MOJKIIOYAETCA K COCETHEMY
LEXY.

Br16op uncna tpanchopmaropoB Ha TII 3aBucut ot TpedyemMoi cTeneHn HaJeKHO-
CTH  DJIEKTPOCHAOXKEHUS. PexkoMeHnyercss ~ IMPOKOE  NMPUMEHEHUE  OJIHO-
TpaHc(OpPMATOPHBIX MOJCTAHIMN Aaxke npu Haiuuuu 10 15% Harpysku norpeduresneit
I xareropuu. PezepBupoBanue ocymecTBisgeTcsa oT cocequux T1I mo cBsA3sM Ha HU3KOM
HanpsHKeHUH. B 1exax rae MIOTHOCTh HArpy3ok mpesbimaer 0,4 A/M? unu oOmas Ha-
rpy3ka npuBocxoaut1000 kB-A ycranaBnuBaroTcs 1Ba TpanchopmaTopa HE3aBUCUMO OT
kareropuu OI1.

KomMmmiekcHoe penieHue 3aadd ONTUMHU3AIUU pPa3MEIIeHHUs] U BbIOOpAa MOITHOCTH
TIT ocyuiecTBisieTcs € y4yeToM HamOoJiee MOJIHOTO HCIOJIb30BAHMS CYLIECTBYIOIINUX
TpaHc(hOpPMATOPOB, MOAKIIOUYECHUS HATPY30K HAPYKHOTO OCBEIICHUS W MPOBEICHUS Me-
ponpusATusa N0 KomreHcaruu PM.

Ecmm cymectBytomas TII siBasiercs aByx TpanchopmMaTOpHOH, HEOOXOIUMO TIPOBE-
PUThH HAJTMYKME PE3EPBHOTO MUTaHUA Ha cTopone 6 - 10 kB.

[Ipu BBIOOpPE MOITHOCTH HOBBIX LIEXOBBIX TPaHC(HOPMATOPOB HIIM MPOBEPKE IEUCT-
BYIOIIIMX MOTYT UMETh MECTO JBa CIy4dasl.
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1. Umeercs rpaduk Harpy3ku TII. TpebyeTcs npoBepUTh 1EIeCO000Pa3HOCTh 3aMe-
HbI YCTAaHOBJIEHHOT'O TpaHchopMaTopa.
Kaxxmas opauHara ykazaHHOro rpaduka mepecTpanBaeTcs MPONOPIMOHAIBHO OT-

nomenuto S, /S, . 3mecy S,- pacuernas marpyska mo TII, kB-A; S, - MmakcumanbHas Be-

JUYUHA HAarpy3KH, KB-A.

Honyuennsiit rpadgux S (1) mpeobpasyercs B 5KBHBaNIEHTHOI ABYXCTYyIIEHYATHII /8/.

Ha rpaduke HaHOCHUTCS TIpsiMast
S(t) =G, = const (4.4)

rae S, -CyMMapHasi HOMHUHAJIbHAs MOIIHOCTh TPaHC(HOPMATOPOB, YCTAHOBICHHBIX
Ha nanHou TII, kB-A.

[Ipn Hamuuuu rpaduka TONBKO MO aKTUBHOM MOILIHOCTH P(t), JIOMYCKAETCs pacipo-
CTpaHUTbh ero ¢Gopmy Ha rpaduk Mo MOJTHON MOIIHOCTH, T.€. IPUHATH, YTO PEXKUM I10-
Tpebnenuss PM coBmamaer ¢ pexxumMoM NOTpeOIeHUSI aKTUBHON MOIIIHOCTH.

Bepxwusig yactes rpaduka, orcekaemas npsMon Sy, SIBISETCS 30HOU Meperpy3Ku, JIju-
TEJILHOCTh KOTOPOM paBHa t,, yac. OnpenenstoTcs:

SKBUBAJICHTHAsI HadaJlbHAasl HAarpy3Ka 3a BECh NEPUO/I, TPEAIECTBYIOIMNN NIEPErpy3-
KE

(4.5)

(4.6)

rie Si v tj - COOTBETCTBEHHO HArpy3Ka U JTMTCIIbHOCTh I-01 CTeNeHH rpaduka.
[To sxBUBaNIECHTHOMY TpauKy HAXOIUTCS 3HAUCHUE KOA(DPHUITUEHTOB
K — Sal . R‘ — 832
1= S ! 2
HT S

Ecmu K, 209K, =0,9S,/S,., B pacuer cieayeT NpMHUMaTh JaHHOE 3HAYEHHE.

(4.7)

HT

Ecmu, K, <0,9K,., To B pacuyere yunreiBaetca K ,=0.9K _  a miurensHocTs mepe-
rpy3ku t, ompeznensercs Kak

2
= b (4.8)

0,9K,.,
Jlajiee 10 COOTBETCTBYIOIIMM TaOIMIIaM JOIYCTUMBIX MEPErpPy30K /8/ mpu u3BecT-
ueix K, u t, onpenenserca K, .
Ecau:
K, >K, (4.9)
TpaHchOpMATOp MOKET CHCTEMATHYECKH MEPETPYKATHCA MO AaHHOMY rpaduky. B
IPOTUBHOM CJIydae CIEAYET IPEAyCMOTPETh MEPHI [0 PETYIMPOBAHUIO rpaduKa C IEIBIO
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CHW)KEHUS BEJIMYMHBI MAKCUMAJIbHOM HAarpy3Kd WIA 3aMEHUTh TpaHchopmaTop Ha Oosee
MOIIHBIN.

BriOpanHbIi TpaHcpopMaTop MPOBEPSETCS MO YCIOBUSIM aBAPUHUHOTO PEKUMA.

Jns onnotpancdopmaroproit TII - 310 pe3epBupoBaHHE TMOTPEOUTENECH COCETHUX
TII, ecniu Takoe pe3epBUpoBaHUE NpeaycMoTpeHo. s nByx tpanchopmaropnoit TII -
BBIXOJl U3 CTPOsl OAHOrO U3 TpaHncpopmaropoB u odoecneuenne nuranus 11 I u Il kate-
TOpHH.

Cornacao 'OCT 14209-85 npu K; <0,8 mns moacraHiyy NpOMBINUIEHHBIX TIPE-
npusTUd onpexaendercs Kodh@uuueHT nonyctumoil aBapuiiHoi Harpy3ku K, /8/. To-

r71a yCJIOBHE MPOBEPKHU TpaHchopmaTopa

Sae
Sir 2 (4.10.)

aes
rae S, — Harpyska B aBapMHHOM peXUME, KB-A

2. I'padmk Harpy3Ku OTCYTCTBYET.
B maHHOM cily4ae MOIIHOCTH IIEXOBOTO TpaHC(opMaTropa BEIOMpPACTCS WM IPOBE-

pSIeTCs, €CIIM OH YCTAHOBJIEH, 10 BEJIMYUHE PACYETHOM HATPY3KH Sp

S=_ ", (4.11.)
T ONK,
rjie pekoMeHayembld K, mpuHUMaeTcs mo taou. 4.2.
Ecnmm uncno ycraHaBIMBaeMBbIX B Iiexe TPaHCHOPMATOPOB JOKHO OBIThH JBA M BBI-
e, TO OPHEHTHUPOBOYHO KOJUYECTBO TpaHC(HOPMATOPOB OJMHAKOBON MOITHOCTH IS
MOKPBITHS BCEX JIEKTPUUSCKUX HATPYy30K I1eXa BRIOMPACTCS 11O BEIPAKCHHIO

N = S
TKS; (4.12)

T HTD

rae S, -ONTHUMalIbHas SKOHOMHUYECKAas HOMHUHAIbHAs MOIHOCTH TpaHcdopmaropa,
BbIOMpaeMas 1o TabJ1. 4.1 B 3aBUCUMOCTH OT CPEJIHEH TUIOTHOCTH Harpy3Ku 1iexa, o,

Tabauma 4.1
[JIOTHOCTB HArpy3KH

- KB-A < 0,05 0,05-0,1 | 0,01+0,2 0,2+0,3 p 0,3

' 2

M

OntumanbHast MOIITHOCTD
TpaHchopmaropa 400 630 1000 1600 2500
S, KB - A
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[1I0THOCTL HArpy3KH MOJICYMTHIBAETCS MO CyMMAapHOM PacyeTHOM Harpysku —Sp,
kB-A u momanu nexa F, 42

Sp
O =
= (4.13)
Tabmnura 4.2.
Xapakrep Harpy3ku u Bua TI1 K:

Hanuune narpysox | kareropuu, AByx Tpanchopmatopusie TII 0,6 +0,7
[Ipeobmamanue Harpysok Il kareropum, aByxTpanchopMaTopHbIe 0,7-+0,8
TII wiu ogHoTpanchopmaropusie TII mpu Hamuyuu pe3epBUpPO-
BAHUA Ha HU3KOM HaNpPSIKEHUU
Harpy3ska II kareropuu npu Hajauyuu CKJIAJCKOTO pe3epBa WIH 0,9+0,95
Harpy3ka III kareropun
['maBHBIC TTOHWU3UTEIBHBIC TMOJCTAHIIMN WJIW TOJCTAHIIUN TIy00- 0,5+0,55
KOT'0 BBOJIa

[TpoBepka 1Mo aBapuiiHOMY peXUMY OCyInecTBiseTcs mo yciaosuto (4.10). IIpu sTom
IPOJOJKUTEIILHOCTh TIEPErPY30K B TE€UCHHE CYTOK L, He peKoMeHIyeTcs HMPHHUMATH

oonee 6 yac.

Ecnm, mo kakum-1u60 cooOpakeHUsIM, YMCIIO TPaHCHOPMATOPOB B IIEXE MPEIOIpe-
JIENICHO, HapUMep, 10 TpeOOBaHUSIM HAJACKHOCTH, TO HOMUHAJIbHASI MOIIIHOCTh BHIOMpA-
ercs o ycaosuio (4.11).

BrlmensnoskeHHas METOMKA MO3BOJISIET BEIOPATh MOIIHOCTH U YKCJIO TpaHCcpopMa-
TOpoB 11exoBbIX TII ecnu mpu 3TOM, OTHOBPEMEHHO, HE PEIIAIOTCS BOMPOCH KOMIIEHCA-
nuu PM.

B nmocnennem cimydae, BOIPOCH! BEIOOpA TPAHCPOPMATOPOB JOHKHBI OBITH YBSI3aHBI
C pelIeHreM 3a7a4u BpIOOpa unciia 1 MoitHocTH KY ycTaHaBnmMBaeMbIX Kak Ha CTOPOHE
1m0 1 kB, tak u B ceTsax 6 — 10 kB nmpombinuienHoro npeanpustus. Yucio tpanchopma-
TOPOB BBIOMpAeTCS M3 YCIOBHS Iepeaadu uepe3 TpaHc(hopMaTopsl B CETh HHU3IIETO Ha-
MPSDKEHUS] SKOHOMHYECKH 11esiecooopaszHoit PM (cM. pasa. 10).
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5. BBIBOP CXEMBI DQIIEKTPOCHABXEHUA U
HANOPAXEHNUA MUTAIOIINUX U
PACHPEJNEJIMUTENBHBIX CETEU

HomuHanbHble HANPSOKEHUS MUTAKOMMX W PACHPENCTUTEIBHBIX JIMHUN SJIEKTPO-
CHA0XEHUSI SIBJISIIOTCSI OCHOBHBIM (DAKTOPOM, OMPEACIISIIOIIUM TEXHUKO-IKOHOMUYECKHE
nokazarenu (TIII) cucremsi.

Jlnst perieHrs 3aa4u BhIOOpa HAMPSDKEHUM CHCTEMa 3JIEKTPOCHAOKEHUS Mpepu-
ATUNA MOKET OBITh pa3JieJieHa Ha JIBE YaCTH: BHEIIHSS U BHYTpPEHHss. Bo BHEIIHIOIO BXO-
JAT MUATAOLIME JUHUU, CBSI3bIBAIOIIME MPEANPUATHS C HCTOYHHUKAMH MUTAHUS, BO BHYT-
PEHHIOIO - pACHpPEIEIUTENIbHBIE CETH Ha TEPPUTOPUU Hpennpusitus. Toukou pasaena
npuHATHl WWHBL [TIII. B ciydae, korga nuraromme U pacupeaeIuTENbHbIE JTUHUN Bbl-
MIOJITHEHBI HA OJJHOM HAIpPSXKEHUH, TaKOE JICJICHUE CTAHOBUTCS YCIOBHBIM, B YaCTHOCTH
IIPU UCTIOJIb30BAaHUU CXEMBI IITyOOKOT0 BBOJIA.

Bomnpoc BbiOOpa HaNpspKEHUs JJ1s1 CUCTEMbl BHEITHETO 3JICKTPOCHAOKEHUS MPU pe-
KOHCTPYKIIMM BO3HUKAET B CIIy4asiX U3MEHEHHS TEXHUYECKUX YCIIOBUU HA MOJKIFOYEHUE
CO CTOPOHBI YHEPreTUUYECKOW CUCTEMBI UM 3HAYUTEIILHOIO BO3PACTAHUS BEJIUYMHBI Ha-
TPY3KU MPEANPUATHS, KOT/Ia CYHIECTBYIOIINE HAMPSIKEHHS HE TO3BOJSIOT 00ECIEeYUTh
TpeOyeMbIe IMOKa3aTeIM KaueCTBA ANEKTPUUCCKON dHEeprun. JleTaabHbI aHaIu3 JaHHOTO
BOIIPOCA UMEET CMBICII JIMIIb NPU HATTMYUU HECKOIbKUX UCTOYHUKOB MTUTAHUA.

[{enecooOpa3HOCTh MPUMEHEHHs 00JIee BBICOKUX HAIPSKEHUW MPOBEPSETCA IMyTEM
TEXHUKO-3KOHOMHUYECKOTO CPAaBHEHHS C BAPUAHTOM YCHJICHUS 3JIEMEHTOB CHUCTEMBI
ANEKTPOCHAOKEHUS Ha JelcTBYOMMX HanpsbkeHusx. [Ipu paBencrse TIII unm pacxox-
nenus B npegenax 10 — 15 % mpeamodreHne oTaaeTcs BapuaHTy ¢ 00jee BHICOKUM Ha-
MPSKECHUEM.

Crnenyer OTMETUTD, YTO MPOCTOE TEXHUKO-3KOHOMUYECKOE COIMOCTABICHUE BapyaH-
TOB YCUJICHUSI CETU WJIM MEPEBO/IA €€ Ha MOBBIIIEHHOE HAMPSHKEHUE MOYKET HE BBISICHUTh
1[e7IeCO000pa3HOCTh TocaeaHero. Jleno MeHsieTcs, eciii yYUThIBAeTCs MEePCIeKTUBa pas-
BUTUA npeanpusdTus. [[oHnKeHHOE HANPSKEHUST SIBUTCS CO BPEMEHEM TOPMO30M B Pa3-
BUTHUU TIPEATIPUSTHS.

Br160op HanpspKeHHs! A1 CHCTEMBI BHYTPEHHETO SJIEKTPOCHAOKEHHS JOJIKEH OBIThH
TECHO YBSI3aH C BHIOOPOM HAIPSKEHUSI BHENIHETO AJIEKTpocHaOkeHus. Tak mpu Hampsi-
KEHUSAX MUTAIOMUX JUHUHN 6 + 20 kB, Takoe ke HanpspKeHUE 1eIeco00pa3Ho MPUMEHSTh
U U pacnpeaenuTenbibix cereil. C apyroi ctopoHsl Hanuuue 11 BbICOKOro Hampsixe-
HUS SIBJISIETCS OCHOBHBIM (haKTOPOM, 0OYCIJIaBJIMBAIOIIUM BBIOOpP BEJIWYHMHBI HOMUHAJIb-
HOTO HamNpsHKEHUS pacrnpenenuTeNbHbiXx ceteil. [Ipu nHebonbmom konudectse D11 Brico-
KOr0 HampspkeHus (10 3-4) uX NMUTAaHUE MOXKET OCYIIECTBISATHCS OT OTAENbHBIX MOJ-
CTaHITUH WM 1O cxeme 0JIoka TpaHc(hopMaTop-IBUTaTEIb.

OpUEeHTUPOBOYHO BEIUYMHA PAITMOHAIIBHOTO HANIPSHKEHUST MOXKET OBITh BRIOpaHa 1Mo
METOJIMKE, OCHOBAHHOW Ha TCOPUH IJIAHUPOBAHUS dKCIIepuMeHTa /3/, KoTopas mo3BoJisieT
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Y4ECTh BIUSHHUE TaKUX (PAKTOPOB KaK BEJIMYMHA HATPYy3KU MPEANPUATHS, €T0 T€OMETPHU-
yeckue pazMepbl 1 Hanmure D11 HanpsixkenueMm 6 kB.

[Tpu Hanpspbkennu 35 kB npoBepsieTcss BO3MOXHOCTD BBITTOJIHEHUSI CXEMbI TTyOOKO-
ro BBoja (puc. 5.1) ¢ HenocpenacreeHHoi Tpanchopmanueit Ha 0,4 + 0,69 kB. IIpumene-
Hue 35 kB Oyner Takke KOHOMHYHBIM MPU HAJIWYUM YAAICHHBIX U JOCTATOYHO MOII-
HbIx Ol

Bo Bcex ciyuasix, 0COOCHHO NMpU 3HAYUTEIHLHOM BO3PACTaHUM HATrPy30K Mpearnpu-
ATUS CIEAYET MPOBEPUTH 11€JIECO00Pa3HOCTh MEPEBOJIA pacTpeeIUTENbHBIX ceTeil 6 kB
Ha HanpsikeHus 10+20 kB, ¢ coxpaHeHrHeM BbICOKOBOJIBTHBIX JIEKTPONPUEMHUKOB 6 KB
WU OJIHOBpeMEHHOM 3aMeHoi ux Ha Il ¢ 0osnee Bhicokumu HanpsbkeHueM. [lpu nepe-
xojie ¢ 6 kB Ha 10 kB MOXHO cOXpaHUTh KaOeJbHbIC JIMHUU MTOCJIE MTPOBEJICHUSI COOTBET-
cTByronx mnpoduinaktudeckux ucnbiTanuii /10/, obopymoBaHue pacmpeaeTuTebHbIX
YCTPOMCTB ¥ KOMMYTAIMOHHYIO anmnaparypy. CuioBbie TpanchopMaropsl, Tpanchopma-
TOPBI HANPSDKEHHS U TOKA, Pa3psAHUKU U NPEIOXPAHUTENN MEHSAIOTCA HAa HOBBIE C HO-
MUHAJIbHBIM HanpsbkenueM 10 kB.

Ha BHOBB CTpOSIIIUXCSL WM PEKOHCTPYUPYEMBIX NPEANPUATUSIX HampsbkeHue 6 kB
IPUMEHSETCA B Cllydae, €ClU 3TO OOYCIOBJIEHO MOCTAaBKaMHU 3JIEKTPOOOOpPYAOBaHUS, a
TaKKe MpU HATUYUU OOJIBIIOTO KOJIMYECTBA AJIEKTpoABUrarTesieid 6 kB, korma ux Harpys-
ka npesbimaeT 30 % oT cyMMapHOU HArpy3KU MPEATNPUSITHUS.

Br160op parmoHaIbHON CXEMBbI JIEKTPOCHAOKEHUSI HApALy C BHIOOPOM HAIMpPSKEHUS
SBIIIETCSI OJTHUM W3 TJIaBHBIX BOMPOCOB, PEIIAEMBIX MPHU Pa3padOTKe MPOEKTa PEKOHCT-
PYKIIUUA CUCTEMBI JJIeKTpocHaO)eHnsa. Oba JaHHBIX BOMPOCA PaCCMaTPUBAIOTCS B HEPA3-
PBIBHOM CBSI3U APYT C APYTOM.

[IpoekTupyemasi cxema JOJKHA BKJIIOYATh B CEOSl DJIEMEHTHI CYIIECTBYIOIICH MpU
COOTBETCTBUU UX MPOMYCKHOW CITIOCOOHOCTH HOBBIM PACUETHBIM YCJIOBUSIM. PaBHBIM 00-
pazom 310 Kacaetrcsa TII, PY Beicokoro HampsikeHUs, KaOEIbHBIX JIMHUH, TOKOITPOBOJIOB
U Ipyrux 3jeMeHToB. [Ipu HeoOX0MMOCTH 3aMEHbI KaOEIbHBIX WU BO3IYITHBIX JIMHUH,
UX CeUCHUs BbIOMparoTCs Ha ocHoBanuu TOP /9/.

CxeMa pacmpeneleHusl 3JIEKTPOIHEPTHH CTPOUTCA C COONIOACHUEM MPHUHIIUIIOB
MPUOJIMKEHUST BBICOKOTO HAMPSKEHUSI K OTPEOUTENSIM, OTKa3a OT XOJIOJHOTO PE3epBa,
pasnensHO pabOThl IMHUM U TpaHC(HOPMATOPOB, TTYOOKOTO CeKIMoHUpoBaHus. Cxema
JOJDKHA OBITh MPOCTOM, YIOOHOM B AKCIUTyaTalluy, PEMOHTONPUTOHOM, MpeycMaTpu-
BaTh MPUMEHEHNE KOMIUIEKTHOTO JICKTPOOOOPYAOBaHUS M WHIYCTPUAIBLHBIX CIIOCOOOB
MoHTaxa. [Ipu BbIOOpE cxeMbl 00513aTEIbHO YUUTHIBACTCS MEPCIIEKTUBA PA3BUTHS MPEI-
npusitus Ha 8-10 ner. CyliecTByOIIasi cXxemMa BHEIIHET0 3JIEKTPOCHA0KEHUS aHAIU3UPY-
€TCs C TOUKH 3peHUs oOecrieueHus: TpebyeMoit crerenu oecriepedoitHocTr mutanus. [1pu
HEOOXOAMMOCTH T00aBJISIOTCS HOBBIC TUHUU U TPAHC(HOPMATOPHI.

TumnoBbie cCXeMbI BHEITHETO 3JIEKTPOCHAOKEHHS TIPEICTABIICHBI Ha puc. 5.1
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Puc. 5.1. XapakTepHbie CXeMbI BHEIIHET0 3JeKTPOCHAGKENHA MPOMBINLICHHBIX
NpeAnpPUATHHR.
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Puc. 5.3. Cxema muTtanus ABOHHBIMH CKBO3HBIMHM MATHCTPAJIAAIME B CHCTEMe
BHYTPEHHEro 3J1eKTpocHa(XeHMs MpeanpusTHs.
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AHaJIN3 CXEMbl BHYTPEHHETO 3JIEKTPOCHAOKEHUS BBIMIOJHSIETCS MPU MOMOIIM Kap-
TOrpaMMbl Harpy3ok ¢ yuetoM pasmenienus TII u D11 Beicokoro HanpsikeHus. B nepByro
ouepe/lb PEKOMEHIYETCS IUPOKOE MPUMEHEHHE MPOCTHIX paguaibHbIX (puc. 5.2) u Ma-
TUCTPAJIBHBIX CXEM. B 1mmocienneM cirydyae MpuMEHEHUE CXEMBI IBOMHOW CKBO3HOM Maru-
cTpayu (puc. 5.3) ¥ HAIMYKE PE3EPBHBIX MEPEMBIUEK HA HU3IIEM HAIPSHKEHUU MMO3BOJISIET
o0ecreunTh HaZSKHOE TUTaHue MoTpeduTeneit 0ol kateropun. OKOHYATEIbHBINA BbI-
00p cxembl MPOU3BOAUTCS MyTeM comnoctaBieHus TOII nByx-Tpex BapuanToB. Kpurepu-
€M BbIOOpa SBJIAETCS MUHUMYM IMPUBEACHHBIX 3aTpar.
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6. METOOAUKA TEXHUKO-2KOHOMHUYUECKUX
PACYHETOB

Br16op 110000 TEXHUYECKOT0 PEIICHUS MPU MPOSKTUPOBAHUU CUCTEMBI AJIEKTPO-
CHA0XEHUSI POU3BOAUTCSA C MOMOIIBbIO TEXHUKO-3KOHOMUYEecKuX pacuyeToB (TOP). Kpu-
TEepUEM BBIOOpA SBJISICTCS MUHUMYM IPUBEICHHBIX PAacueTHHIX 3aTpaT. [Ipu 3ToM cpas-
HUBAaEeMbIC BapUAHTHI JOJDKHBI OBITh TeXHUYECKU paBHOIIGHHBI. CtonmMocTs DIl He yun-
THIBAETCS, T.K. OHU SBJISIOTCS YaCThIO TEXHOJIOTHH.

[Ipy TEXHUKO — SKOHOMUYECKUX pacueTax CUCTEM IPOMBIILICHHOTO 3JIEKTPOCHA0-
JKCHHS COOIONAIOT clieAyrolue ycioBus /71

1.  cpaBHUBaeMble BapHaHTHI JOHKHBI UMETh PABHYIO CTETICHb HaJexKHOCTH. [1pu
Pa3HON HAJIEKHOCTH HEOOXOIUMO YUUTHIBATH COCTABIIAIONIYIO YiIepoa;

2.  pacyeTbl BEAyTCS MPUMEHHUTEIHHO K OJHOMY YPOBHIO IIEH IO YKPYITHEHHBIM
noka3zaresisiM ctouMoctu (YIIC). YIIC oCHOBHBIX 3J€MEHTOB IPUBE/ICHBI B
/3.15/.

3. CTOMMOCTb MOTEPh BJIEKTPOIHEPIUU OMpeesIeTcss no Tapudam Ha 3JIEKTPO-
SHEPTUIO U1 TOH DHEPrOCHUCTEMBI, OT KOTOPOM MOJydaeT MUTAHHE, JAHHOE
pEeANpUsTHE.

4.  OAMHAKOBBIC DJIEMEHTHI CHCTEMBI DJIEKTPOCHAOKEHWE, B Pa3HBIX BapHaHTaX
MOTYT OBITh UCKJTFOUEHBI U3 PACUETOB.

B ycroBusiX peKOHCTPYKIIMHM CUCTEM JIEKTPOCHAO0XKEHHUS YIIPOIleHHast popMyria s

olnpeereHusl IPUBEICHHBIX 3aTpaT UMeeT BUu /7/
3=E, (K;—Ky)+(E; +Epp Ky +Kpe =K, )+Cy,  (6.1.)

rae E,; —HopmaTuBHBIN KO3GUIHEHT d)PEKTUBHOCTH, TPUHUMAEMBIM PaBHBIM
0,15; K - xanuTajbHBIC 3aTpaThl HA BHOBH YCTAHABIMBAEMBIE DJIEKTPOOOOPYIOBAaHHUE,
ThIC. py0.; K - TMKBUAIUOHHAA CTOMMOCTH JEMOHTHUPYEMOTO0 OOOpYIOBaHUS, THIC.

py0.; K- — BOCCTaHOBHUTEIIbHAS CTOMMOCTH CYIIECTBYIOIIETO 3JIEKTPOOOOPYIOBAHUSA,
ompeelsieMas Kak CTOMMOCTb BHOBb YCTaHABJIMBAEMOI'O WJIM MO OajlaHCOBOM CTOMMO-
ctu, ThIC. py0.; E,- k0o duumenT orurcienuii Ha amopTusanu; Epp - koddduiment
OTUYHCIICHUH Ha TeKymIer peMoHT; Cj; - CTOUMOCTB IIOTEPh, ThIC. PYyO.

C,;=APc,t (6.2)
rne AP - motepu akTHMBHON MOIIHOCTH B 3JIEMEHTaX CUCTEM 3JIEKTPOCHAOKEHMS,
kBT; co — ctoumocts 1 kBT-4yac nmorepeb 3JEKTPOIHEPIUU; - BPEMS MaKCUMAaIbHBIX MO-

Tepb, Yac.
CroumocTts 1 KBT-9ac morepn QUIPeIENSCTCS 10 Tapudam Ha FIEKTPOIHEPTHIO.
c = +B
0 6.3
T (6.9
IJIc O - OCHOBHAs CTaBKa JBYXCTaBOYHOTO Tapuda, pyo/kBt; B - monmomHuTEeIbHAS
cTaBka, py0o/kBt-uac; T)/- BpeMs UCIIOIb30BaHUsI MAKCUMYMa Harpy3Ku, 4ac.
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Bpemsi MakCUMaJIbHBIX TOTEPH T, YAC MOMXKHO HANTHU B 3aBUCUMOCTHU OT Ty o ¢op-

MyJie )

T
T :(o.124+ M| .8760 (6.4)
\ 10000 )
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7. BBIBbOP ITPOBOAHUKOB

Bompockl BeIOOpa MPOBOJHUKOB B 3aBUCUMOCTH OT YCIIOBHM OKPYXKAIOIIEH Cpelibl U
MPOKJIAAKU MOAPOOHO omnucanbl B /3/. Huke paccMarpuBaercsi BBIOOP MPOBOIHUKOB IO
TEXHHUYCCKHM U IKOHOMHYECKHUM YCIIOBUSM B COOTBETCTBHHU ¢ TpeOoBanusmu [TV /10/.

K TexHHYecKuM YyCIOBHSAM OTHOCSTCS HOMHUHAJIBLHOE HAMPSOKCHHWE, HArpeB pacyer-
HBIM TOKOM, KOPOHHUPOBaHHUE, CTOUKOCTh B pexkume K.3., moTeps HampspKeHUsl, MEXaHHU-
YecKasi MPOYHOCTD.

DKOHOMMYECKHE YCIIOBUSI BbIOOpA 3aKJIIOYAIOTCS B BHIOOpE CEUEHUs MPOBOIHUKOB,
00€eCleunBaOIMX MUHUMAIbHBIE 3aTpaThl HA COOPYKEHHUE JUHUN TPHU BBIOTHEHUHU
BCEX TeXHHMUYeCKuX ycioBuil. Hanbonee TouHO maHHas 3ajaya pemiaeTcs MpU MOMOIIU
TEXHUKO-PKOHOMUYECKOT'O pacyeTa.

BB160p TPOBOTHUKOB TIO HAIIPSKEHUIO COCTOUT B BHITIOJTHCHUH YCIIOBHS:

U, >U,, (7.1)

rac UH - HOMHUHAJIbHOC HAIIPSKCHUC IIPOBOJHUKA, UC “-HOMHHAJIbHOC HAIIPAKCHHUC

CETH.
Br16op ceueHus 1Mo HarpeBy OCYIIECTBIISIETCS MO pacuyeTHOMY Toky. IIpu sTom He-

00XO0MMO OPEIEITUTh HANOOIBIIHIA JIUTEIbHBINA TOK | ,,, KOTOpHIA OyaeT mpoTeKaTh
M0 TIPOBOJIHUKY B HOPMAJIHLHOM WJIM aBapUMHOM pekuMax. Hampumep, it mapauieasHo
paboTaroluX JIUHUN 3TO OYJET OTKJIIOYEHHUE OJHOW U3 HUX, B TO BPEMS KaK OCTaBIIASICS
B paboTe o0ecrieunBaeT pe3epBUPOBAHUE HATPY30K. Y CIIOBUSI BEIOOpA M0 HArpeBY:
1, <LK, (7.2)

rae |, - momycTHUMBIi TOK TPOBOIHUKA, OTIPEACIISIEMbI B COOTBETCTBHHU C TpeOOBa-
Husimu /10/ B 3aBUCUMOCTH  OT KOHKPETHBIX YCIIOBUH, KOTOPBIC YYUTHIBAIOTCS BBEACHU-
€M MOIpaBoYHbIX K03 duienToB K, .

st kabenbHbIX UHUE 10 10 kB ¢ OymakHOU M30J1Mel HeTOrPyKEHHBIX B HOP-
MaJbHOM PEKHUME JONMyCTHMa KPaTKOBPEMEHHAs Meperpys3ka B MOCICABAPUUHOM PEXU-
Mme. B aToM ciiydae HeoOxoaumo yuecTh ko dunuent neperpysku K,, /15/:

Ip.MS Iz)an (73)

[Io ycnoBusiM KOpOHUPOBAHUSI BBIOMPAIOTCS TOJBKO CEUEHUs BO3AYIIHBIX JIMHUN
BBICOKOTO HamnpspkeHus. [IpaBHIIBHOCTH BbIOOpa OOECIEUMBAETCS MPU HMCHOJIb30BaHUU
Tabnul «YKpYNHEHHbIE TEXHUKO-DPKOHOMUYECKHE MOKAa3aTeld CTOMMOCTH 3JIEMEHTOB
CUCTEM 3JIEKTpocHaOXeHus» /3/. B 3Tux Tabnuiax yka3aHbl MUHUMAJbHBIE, C TOYKH
3pEHHS] MEXaHUUYECKOM MTPOYHOCTH U KOPOHUPOBAHHUSI, CEUEHUS TPOBOJHUKOB.

BoszneiictBue TokoB K3 yuuthiBaeTcs npu BbIOOpe cedeHUM KaOenbHbIX JIMHUM, 3a-
MIUIIAEMBIX PEJICWHON 3aUTON. BEIOOp TepMUYECKH CTOWKHX CeYeHUN KaOeNbHBIX JIM-
HUM BBICOKOTO HampspKeHHUsS IMoka3aH B /14/. Kabenm, 3amuiieHHbIC TIABKUMHU TIPEIO-
XPaAHUTEISIMU HAa CTOMKOCTh K TokaM K3 He mpoBepsAroTCs.

Be160p npoBoaHNKOB 10 1 KB IpoBOAUTCS ¢ y4€TOM YCTAaHOBKH aNnapaToB 3aIlUThI
10 YCJIOBHIO:
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I,>K, -1, (7.4)

rae K; - koadpuiuent, npeacTaBisionuili OTHOLIEHUE JUIUTEIBHOTO TOKa MPOBOJ-
HUKa K HOMUHAJIBHOMY TOKY 3aIllUTHOTO amnmnapara, |,. Bemuuwnnsl K; npuBenens! B /14/,

BriOpanHoe ceueHue mpoBepsieTcsl o nmoTepe HanpsbkeHus. HopmupoBanHbie 3Ha-
yeHus moteph Hanpspkenns AU He ycraHOBiIeHBI. 3afada MPOEKTUPOBAHMS CBOIUTCS K
oOecrnieuennto BoinojaHeHus TpedoBanuii ['OCT 13109-97 nHa HOpMBI KauecTBa 3JIEKTPU-
yeckoi sHepruu Ha 3axumax JI1. (cm. pas3z. 11).

TeM He MeHee, B MPAKTUKE MPOECKTUPOBAHUS CUUTAETCS, YTO JJIs MPABUIBHO CHPO-
E€KTUPOBAHHON CETH BEJIIMYMHA MOTEPU HANPSHKEHUS OT LEHTpA MHUTAHUSA 10 3aKUMOB
HanOosee ynanendHoro Ol He qoipkHa npeBbImaTh 5%.

[ToTepu HampsiKEeHUS B OTJIEIBHBIX 3JIEMEHTaX CUCTEMbI JIEKTPOCHAOKEHUS Oompe-
JCIISIOTCS 110 U3BECTHBIM B TPOCKTHOM IpakTuke hopmyaam /3/.

CeueHne TPOBOJHUKOB BHICOKOTO HAIPSHKEHUS BO BCEX CIIydasiX, a MPOBOJIHUKOB JI0
1000 B npu BpeMeHH UCHOJIb30BaHUS MakCUMallbHOU Harpy3ku 1, > 4000 vac, BeiOUpa-
eTCs TakKe C YIETOM SKOHOMHUYECKOH IIOTHOCTH TOKa j,, A/M?, /10/.

Fo b
‘j— (7.5)

rae |, - pacyeTHbIi TOK NPOBOAHMKA B HOPMAJIIbHOM YCTAHOBHBILUMCS PEXUME, A;
F — ceueHue NpOBOJIHKUKA, MM>,
Ceuenue, nmosyuenHoe 1o (7.5), okpyrisercs a0 OnmKaiIiero MEHbBIIEro, CTaH-
JApTHOTO.
K ycraHoBke mpuHUMAETCS CEYEHUE MPOBOJIHHMKA, YJIOBIECTBOPSIOIIEE OJHOBpE-

MCHHO BCCM BbIIICYKA3aHHBIM YCIIOBHSM.
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8. KPATKUE CBEJEHHNSA O KOHCTPYKTUBHOM
BBIIIOJJHEHWUU DIEKTPUUYECKUX CETEU U
OOACTAHIIUM

[Tutaroniue (BHEIIHUE) CETU BKIIIOYAIOT B Ce0s1, KaK MPABUIIO, BO3AYIIIHbIC TUHUM 35
+ 220 kB u rinaBHyto nonusutensuyto nojacraniuio (I'TIIT).

Ha npeanpustusx HeOOIbIION U cpeHer MOITHOCTU JuHUU 6 — 35 kB oTxonsimue
ot I'TIIT (I'PIT) k pacnpenenurenbabiM noactaniysaM (PIT) wim nexopsim TII BbITONHS -
IOTCSI B OCHOBHOM KaO€JIbHBIMU HM3-3a OOJIBIIION MJIOTHOCTH HA3€eMHOTO TE€HIUIaHa Mpo-
MBIIIUICHHOTO NpeanpusTusi. ToJNbKO sl yIAJICHHBIX OOBEKTOB (HAImpuMep, HACOCHBIE
CTaHIIUM ) HaxoAsT npuMmeHeHnue Bozayinbie JIDII. Kadenbnsie JIDII 3annuMar0OT MEHbIIIE
MeCTa 10 CPaBHEHUIO C BO3AYIIHBIMU. Hale)KHOCTH UX pabOThI HE 3aBUCUT OT BETpa, To-
J0J1eAa, 3arpSI3HEHHON OKPYKAIOIIEH CPElIbl U T.11.

[Ipoknanka kabeneld MOMXET OCYIIECTBISTHCSA: B TpPAHINIESX, KaHadaX, TYHHEJSX,
0JI0Kax, HA ACTAKaJlax U B rajepesx, a TAkKe Ha JIOTKAaX U B KOpoOax 1Mo CTeHaM U KOHCT-
pykuusM 3aanus. Crioco0 MPOKIAIKK BBIOUPAETCS B 3aBUCUMOCTH OT KOJIMYecTBa Kabe-
Jel u ycinoBui Tpacchel /3/. Tpacca BeIOMpaeTCcs HauKparyaifias, ¢ y4eToM HauMeHbIIIe-
ro Yucia NepecevyeHnii Mexx1y COOOM M C IpYrMMHU KOMMYHUKALIUSIMHU.

B cucremax 35eKTpocHa0KEHUS SHEPTrOEMKUX MPEANPUITHI (MeTauTyprusi, Hedre-
XUMHSI) BOSHUKACT HEOOXOAMMOCTh Mepeaadr 3HAaUMTeIbHbIX MorHocTel ot I'TII nmn
TOIL no PII (mopsigka 40 <+ 50 MB-A). B 31ux cinydasx paiMoHaIbHBIM SBJISIETCS MPU-
MEHEHHUE TOKOIPOBOJIOB BHICOKOT'O HAIPSKEHUSI, KOTOPBIE IO CPABHEHUIO C KaOEIbHBIMU
JIDII UMErT TEXHUKO-3KOHOMHUYECKHUE MTPEUMYIIECTBA.

Cxemy I'TIIT (I'PII) BeiOuparoT ¢ ydyetoM TpeOOBaHMI MO HAAEKHOCTU MUTAHUS,
MOIITHOCTH HAarpy30K MOTpeOUTENIe W pa3MEIICHUsT UX Ha TEeHIUIaHE MNPEeaNpUATHs, a
TaK)Xe MPOU3BOJICTBEHHBIX, APXUTEKTYPHO-CTPOUTEIBHBIX U IKCIUTyaTaAIlMOHHBIX TPeOo-
BaHuii. B obmem, ciydan cxema ['TII mpeanpusituii Majgoi u CpeIHEH MOIIHOCTH BKIIIO-
YaeT B ce0sl OJIMH WX JIBa TOHU3UTENIBHBIX TpaHchopmaropa u PY Beiciiero, cpeaHero u
HU3IIero Hamnpspbkenuit /7/. CienyeT NPpUMEHSTh MO BO3MOXKHOCTH MPOCTHIE CXEMbI 0€3
COOpHBIX IIIUH CO CTOPOHBI BBICIIIETO HANIPSIKEHUSI U OJTMHOYHBIE CEKITMOHUPOBAHHBIE CO
CTOPOHBI CPEAHEr0 M HU3IIEr0 HANpsHKeHUH. UYHMCI0 CEKIUN ONpenesseTcs YHCIOM
TpaHCc(POopMaTOPOB WIHM PACIHICTUICHHBIX OOMOTOK HHU3IIETO HANpPSKEHUS] U 3aBUCHUT OT
KOJIMYECTBa MPHUCOeIUHEHUH (He Ooiee 6-8 Ha oHY ceknmio). Kaxmas cexmus padboraer
pasienbHO U MOJydaeT nutanus ot oTaeabHbX JIDII nnm tpancdopmaropos.

KonctpyktuBHoe Boinosnenue [T (I'PII) ompenensiercss cxemoil v ycnoBUsIMU
okpyxaromen cpensl. [Ipy HopmanbHbIX ycinoBusx PY 35 + 220 kB BbINOJHAIOTCS OT-
KpbIThiMU. CusioBbie TpanchopmaTopsl ['TII, kak mpaBuiio, yCTaHABIMBAIOTCS OTKPHITO.

[Ipu monTaxe PII 6-20 kB uCHoOJb3ylOT KOMIUIEKTHBIE PacHpeeIUTENbHbIC YCT-
porictBa (KPY) nByx umcrojgHeHuM: BbIKaTHbIC U cTalmoHapHble. BeikaTtHbie KPY mpu-
MEHSIIOT JIJI1 HauboJiee€ OTBETCTBEHHBIX 3JIEKTPOYCTAHOBOK C OOJIBIIUM YHUCIOM Kamep
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(15 - 20), roe Tpebyercs ObicTpoe ycTpaHeHue HeucrpaBHocTH. Sueiikm KPY moryr
ObITh BHYTPEHHEN U HAPY>KHOU (OTKPBHITOM) YCTAHOBKHU.

J171s1 HEOTBETCTBEHHBIX MOTpeOUTENEH 11eTIecCO00pa3HO MPUMEHEHHUE CTAIIMOHAPHBIX
kamep tuna KCO. IIpocToe ucnojIHEHUE U HEBBICOKAsi CTOUMOCTh CO3JAI0T UM MPEUMY-
miecTBa Mo cpaBHeHuto ¢ Oosee qoporumu KPY BeikaTtHOro ricnonnenus. [Ipu aTom He-
MaJOBaXHbIM OOCTOSITEJILCTBOM SIBJISIETCS CHMXKEHHE 3aTpaT HAa CTPOUTEIbHYIO 4acThb,
T.K. kKamepbl KCO paccunTanbl Ha OJHOCTOPOHHEE OOCTYKUBAHUE.

Lexosbie TII, kak nmpaBuino, HE AOJKHBI UMETH PY Ha CTOPOHE BBICLIETO HAIPSIKE-
Hus. ClienyeT MHUPOKO MPUMEHSTh HENOCPEICTBEHHOE (IVIyXO€) MPUCOCAUHEHUE -
Tarolied kKaOenpHOM JTMHUM K TpaHchopmaTopy MpHU paguaibHBIX CXeMaxX MUTaHUA U
MOJKJIFOUCHUE Yepe3 Pa3beIUHUTEIb UM BBIKIIFOYATENIb HArPy3KUA IMPU MAruCTPaIbHBIX
cxeMmax NuTaHuA. BpIKiIodaTrenu Harpy3Kkd YCTaHABJIMBAIOTCS Ha TpaHchopmaTopax
1000 kB-A u BbI11I€.

IIpu coopykeHun U peKOHCTpYKLIMH LexoBbIX TII mpenmnourenue cieayer oTaaBaTh
KOMIUTEKTHBIM TpaHchopmatopHbiM noacTaHiuaM (KTII) momHOCThIO M3rOTOBICHHBIX
Ha 3aBojaax. Ha takux moactanmusax PY Husiero HanpspkeHUs COCTOUT U3 Habopa CTaH-
JapTHBIX METAUTMYECKUX IKadoB C aBTOMaTaMH WM TMpeaoxXpaHutensMu. Bo Bcex
clly4asix, MpU BbIOOPE CXEMHO-KOHCTPYKTUBHOTO HMCTOJHEHUS JJICKTPUUYECKUX CETEH U
MOJCTAHIIUN CJIENYET PYKOBOJCTBOBATHCS HOPMATUBHBIMU U JUPEKTUBHBIMHU JTIOKYMEH-
tamu /7,10/.
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9. PEKOHCTPYKIIMUSA CETEM HU3KOTO
HAIIPAXEHNUA

HcxoaHbIMU JaHHBIMH JJ1S1 TPOEKTUPOBAHUS SIBJISIIOTCS:

a) BEJOMOCTb AJIEKTPUUECKUX HAarpy30K, BKJIKOYasi BHOBb YCTaHABIMBAEMOE 000pPY-
JOBaHUE;

0) cylIeCTBYIOIIasi CXeMa 1I€XOBOU CEeTH;

B) IJIaH 1I€Xa C HAHECEHHEM JEHCTBYIOIIMX M BHOBb YCTAHABIMBAEMBIX AJIEKTPO-
IPUEMHHKOB;

r) rpauKy aKTUBHOW M PEAKTUBHOM HArpy30K LEXOBOU MOJCTAaHIUU.

[IpoekTupoBaHuEe HAYMHAETCS C Pa3pabOTKU HECKOJIBKHUX BAPUAHTOB CUCTEMBI DJIEK-
TPOCHAOKEHUS, YAOBJICTBOPAIONINX padOTe B YCIOBUAX BO3POCHINX DJEKTPUUYECKUX Ha-
Ipy30K, U3MEHEHUSAX B pacronoxeHuu JlI, ycranoBke HOBbIX JII u 1.1m. [Ipu 3TOM BBI-
SIBJISIETCSI 11€1€CO00Pa3HOCTh 3aMEHbl YCTAPEBIINX BUIOB AJIEKTPOOOOPYI0BaHMS Ha 0O-
Jiee MPOTrPECCUBHBIE U MPOU3BOIUTEIbHBIE.

B uexoBeix ceTsix HanpspbkeHuem 1o 1 kB nanpspkenue 380/220 B siBasieTcst OCHOB-
HBIM JJI TIUTAHUSI IO YETHIPEXITPOXOJAHOU CUCTEME OT OOLIMX TPAHCPOPMATOPOB CHUIIO-
BbIX U ocBeTuTenbHbIX OII. [Ipyu mpoexkTrupoBaHUM 3JIEKTPOCHAOKEHUS KPYIHBIX IEXOB
ClIeAyeT paccMaTpUBaTh Hejaecoo0pa3HoCTh TpuMeHeHus Hanpsbkenus 660/380 B /4/.

Jlns BeIOOpa cXeMbl IIEXOBOM CETHM HaMeEuaroTcs 2-3 BapHaHTa PEKOHCTPYKIIUH.
OxoHYaTEIBHBIN BHIOOP MPOU3BOAUTCS C MIOMOIIBI0 TEXHUKO-I)KOHOMUYECKUX PAaCUeTOB.
[Ipu aTOM ciietyeT paccMOTPETh BO3MOKHOCTH HUCTIOJIB30BAHUS 3JIEMEHTOB CYIIECTBYIO-
el CUCTEMBI 3JEKTPOCHAOXKEHMs], TJIaBHBIM OOpa3oM IIMHOIPOBOJIOB M pPacIpeaein-
TenabHbIX 1KadoB /5/. CyuiecTBylolue KadeabHble TPOBOJIKH, OCOOCHHO 3aKPhIThIE MO/~
Jexar 3aMeHe.

CrocoObI MPOKIIAJIKK IEXOBBIX CETEH 3aBUCAT OT YCIOBUN OKPYKAIOIICH CPeabl U
TEXHOJIOTMYECKOT0 Mporecca. [Ipu HOpMalbHBIX YCIOBHUSAX PEKOMEHIYETCS B MEPBYIO
ouepelb OTKpBITas NMPOKJIaaKa MpoBOAOB U kabenelt /5/. B ciyyae HeoOxoaumocTu obec-
NEYEHUs MEXaHMYECKOUW 3allUThl MPOBOJAHUKOB MPUMEHSIOT METAUIMYECKHE W ILUIACT-
MacCOBBIE€ TPYOBI.

Ha npennpusitusx ¢ paBHOMEPHBIM paclpeiesieHueM Harpy3oK Mo IUIOLIAAu liexa
MOXXET MPUMEHSThCA MOAYJbHAs CHCTeMa PACHpPENEIUTENbHBIX CEeTeld € MOANOJbHOMN
MIPOKJIAIKOV MPOBOIOB B TpyOax. /5/.

[IpumMeHeHne MOAYJIBHOM CETH MO3BOJSET OCYLIECTBUTH IOJIHYIO HE3aBUCHUMOCTH
IEKTPOTEXHUYECKON YacTH OT Pa3MELIEHUs TEXHOJIOTMYECKOro o0opyaoBaHus. Takas
CETh MOKET OKa3aThCs LEIECO00pa3HON Ha MPEANPUATUAX MAIIMHOCTPOUTENBHOM, MTPU-
OOpPOCTPOUTENBHOM, PATUOTEXHUUECKOM, SJIEKTPOHHON M JPYyTrUX OTpacied MPOMBIIII-
JIEHHOCTH B T€X CIy4dasiX, KOTJla BO3MOXXHbBI MEPEINIAHUPOBKHU pa3MELIEHUs TE€XHOJIOTH-
4ecKoro o00opy1IoBaHus U TpeOyeTcs COOJII0IeHNE CTEPUIIBHBIX YCIOBHM MPOU3BO/ICTBA.

HNHCcTpyKIMa 1O MPOEKTUPOBAHUIO AJIEKTPOCHAOXKEHUA /5/ OpUEHTUPYET Ha LIUpPO-
KO€ MNPUMEHEHHE TMPOCTHIX MU JICHMIEBBIX 3JICKTPOKOHCTPYKIMHA U KOMMYTAI[MOHHO-
3aIIATHBIX anmnapaToB. B yacTHOCTM NMpUMEHEHHE aBTOMAaTHUYECKUX BBIKIIOYATENEH 1e-
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Jecoo0pa3HO MPHU YacThIX OTKIIOYEHHUAX, HEOOXOIUMOCTH aBTOMAaTUYECKOrO YIIpaBiie-
HUS WU OBICTPOro BoccTaHoByeHUs uTanus (ABP).

JI71st BHYTPHIIEXOBOTO pacTpeeieHUs] JIEKTPOIHEPTUU CleAyeT u30erarb mpume-
HeHHsi MHOrocTyneH4yaTbix cxem. I[lutanne OII 11 u 11l kaTeropum peKOMEHAYETCS OCy-
IIECTBIATH OT ogHOoTpaHchopmaTopubix KTII.

Haunbonee mnenecooOpa3Hbl MaructpajibHbie cxeMbl (puc. 9.2; 9.3; 9.4) BbINOJIHEH-
Hbl€ KOMIUIEKTHbIMH IMHONpoBogamu cepun HIMA wnu IIPA /3/. OCHOBHBIM JOCTO-
WHCTBOM TaKHX CXEM SIBJIIETCS JOCTATOYHO BBICOKAsl HAJEKHOCTb, YHUBEPCAIBHOCTh U
TMOKOCTh MO3BOJISIFOIIME MPOU3BOJIUTh U3MEHEHUS! TEXHOJIOTMYECKOT0 IIpoLiecca U mnepe-
CTAaHOBKM IPOM3BOJICTBEHHOI0 O00OpyJOBaHUS 0€3 CYIIECTBEHHOT0 HW3MEHEHHS
AJIEKTPUYECKUX CETEM.

Pacnipenenenrie Harpy30Kk MeXIy MarucTpajsiMU JOJHKHO BBITIOJHSTHCS TaKUM 00-
pazoM, uTo0s! DI, cBsI3aHHBIC €IMHON TEXHOJIOTHUEH, HE MUTAINCH OT Pa3HbIX MarucTpa-
ner. BzanMHoOe pe3epBHUpOBaHME MATHCTPAIEN MO3BOJSET PEKOMEHI0OBATh TAKHE CXEMBI
U JJig notpeodurenei [ kareropum.

[logBoaka mMUTaHUA K MEXaHU3MaMm OT IIMHOIMPOBOJOB BBIMOJHSAETCS OOBIYHO OT-
KPBITBIM CIIOCOOOM C 3allUTON OT BO3MOXKHBIX MEXaHMUYECKHUX MoBpexaeHui. Cuemyer
MPUMEHSTH MPEUMYIIECTBEHHO OTBETBUTEIHLHON KOPOOKH C MPETOXPAHUTEIISIMHU.

Pannanbabie cxeMbl (puc. 9.1) NpUMEHSIOTCS B TEX CIydasix, KOT/Ia pacrpeaeieHue
Harpy3oK, YCJIOBUs TPOKIAAKH WIM OKPYXKAKOUIEH CPEeIbl, HATUYUE T'PY30II0IbEMHBIX
MEXaHU3MOB U IIP. HE IO3BOJISIIOT MCIIOJIb30BaTh MAarucCTpalid, a TAKXKE U MHUTAHUS
MOIIHBIX WJIA OTBETCTBEHHBIX JII.

PannanbHble CXeMbl PEKOMEHAYIOTCS B LIEXAaX C B3PBIBOOIACHOW WM XUMHYECKHU
arpeccuBHoOM cpenoi. Lutel u mkadbl ynpaBiaeHus: cleayeT IPUMEHSATh MPEUMYLIECT-
BEHHO OJTHOCTOPOHHETO OOCTY>KMBAaHUS C pyOMIBHUKAMH U MPEIOXPAHUTEIISIMHU.

OOBIYHO 1IEXOBasA CETh BBIMOJHIETCA MO CMEIIAHHON CXEME, paJHalbHbIE CXEMBbI
UCIOJIb3YETCS JIUIIB I HanboJiee OTBETCTBEHHBIX MOTPEOUTENIEH.
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ana ABYXTpaHCchOpMATOPHO MOACTAHIAH.
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10. KOMIIEHCAIIUYd PEAKTUBHOM MOINHOCTH

10.1 OO1me moIoKEHUS

KomneHcanusi peakTUBHOM MOITHOCTH 3JIEKTPOYCTAHOBOK IMOTPEOUTENCH MOXET,
MIPOU3BOIUTCS C TTOMOIIBIO PA3TUYHBIX MEPONPUATUN 0€3 YCTAHOBKH JIOMOTHUTEIBHBIX
VMCTOYHUKOB PEAKTUBHON MOUIHOCTH WJIM ITPU TOMOIIY KOMIIEHCUPYIOIIUX YCTPOWCTB.

[IepBbIii Kpyr BOIIPOCOB MOXET PEIIATHCSA B YCIOBUAX JCUCTBYIOIIETO MPEINPU-
SITUS, IO3TOMY TIPU MPOCKTUPOBAHUU PACCMATPUBAIOTCS TOJIBKO BOMPOCHI BHIOOpA MOIII-
Hoctu KV u ux pasmemnienus: B cetssx npeanpusitus. [loagpoOHO MeToMKa U30KEHA B
/13/.

[To maHHBIM pacyeTa Harpy30K B pa3jl. 3 U3BECTHHI CIEIYIONINE 3HAYECHUE HArPy30K
Ha mmHax [ TII1:

P, - pacueTHas akTHBHas Harpy3Ka;

Qp -  pacueTHas peaKkTUBHas Harpys3Ka;

[Tpu stom ompenenenne Q, MOMKHO OBITH MpousBeAeHO ¢ yuetoM Bcex KY u CJI
YCTAHOBJICHHBIX HA NPEANPUSITHUH.

B nanpHeiimeM, ¢ HeIbl0 €IMHCTBA TEepMUHOJIOTHH ¢ /13/, T Harpy3Kku Ha3BaHbI
COOTBETCTBEHHO:

P, -  MakcuMmanbHas aKTHBHAs Harpy3Ka NPEINpUsATHS B PeXUME HauOOIBIINX
Harpy3oK sHeprocuctemsl (00b14HO [V KBapTan roaa);
Q.. -  MakcuMaJbHas peaKTHBHAs Harpyska B T€ JK€ 4achl.

MaxkcumanbHas peakTuBHast Harpy3ka Q,., M0 KOTOPOH ompesenseTcs NoTpeOHOCTh
B JIONOJIHUTENbHON ycTaHOBKe KY Haxomutcs ¢ yueToMm KoddduimeHTa HeCOBNaACHUS
MAaKCHMYMOB aKTUBHOM HArpy3KH 3HEPTOCUCTEMBI U PEAKTUBHOW HATPY3KHU NIPEAIPUSITUSA

(cm. Tabum. 10.1).
QMl = KH .QlMl (101)

Taomuna 10.1

OTpacitb MPOMBIIIIICHHOCTH K
HedrenepepabaTsiBatoiias, TEKCTUIbHAS 0,95
HedrenoOniBaromas, muUIIEBas, CTPOUTEIBHBIX MaTEPHAIIOB, 0.90
OyMakHasi, METAJUTypruIecKasl, XUMUISCKast ’
VYronpHas, MalTMHOCTPOUTEIbHASI, METAILTIO00padaThIBaIOIIAs 0,85
TopdoobpadateiBatomasi, AepeBooOpadaThIBarOIIas 0,80
[Tpoune 0,75

JI7st TeWCTBYIOMIETO MPEANPUATHS B KauecTBE P, 1 Q.. MPUHUMAIOTCS (DaKTUIECKUE
3HAYEHHUS HArpy30K IO JaHHBIM 3aMEPOB B KBapTaJie ¢ HAauOOJIbIIEeH Harpy3KOH.

—39 —



3navenne P, u Q,: COOOMIAIOTCSA B DPHEPTOCUCTEMY JJIS ONPEIEICHUS YKOHOMUYE-
CKU ONTUMAIbHBIX 3HAYEHUN PEaKTUBHBIX MOILIHOCTEH, KOTOPhIE MOTYT OBITH MTOCTaBJIE-
HBI TOTPEOUTEINIO B YaChl HAUOOJBIIUX U HAMMEHBIITUX Harpy30K dHeprocucteMsl — Q,, u
Q>, COOTBETCTBEHHO

[To Benmmumue Q. HaxoauTcs morpeOHas MorrHOCTh, KY mpeanpustus, a mo Q. -
HaMMEHbIIIas HEOTKIIIoUaemas (Heperyjmpyemas) 4acTb yCTaHOBIEHHON MoutHocTH KVY.

Bennunna Q. 3agaeTcs 2HEPreTHIECKON CUCTEMOM B COOTBETCTBUU C TPEOOBAHUS-
MU ONTUMU3AIMU PEKUMA BJIEKTPONOTPEOICHUS ¢ TOYKHU 3PEHUS] MUHUMU3AINU TTOTEPh
AIIEKTPUUYECKON AHEPruu U MOJJECpPKAHUS TPeOyeMbIX YPOBHEW HAMNPSIKEHUS B TOYKAX
MOAKIIOUCHHUST MOTpeOuTeNe (TaKk Ha3bIBAGMbIM ONTHMH3AIMOHHBI METOJI pacuera).
[Ipu sTom BennunHa Q,; HE JOJKHA OBITH MeHbIe Q. OMpeeICHHON M0 HOPMATUBHBIM
nokymeHTam /13/

Q31 = Pp ’tg(P31, (102)
rae tgp, - SKOHOMHYECKOE 3HauYeHHE KOd(PhUIMEeHTa peaKTUBHON MOIITHOCTH,
oTmpeensieMoe KaKk
tgp = 190s
* K(04d_ +0,6)" (10.3)

3nech 19Ps - 6azoBwiec 3HaUeHHS KOdDurerTa mo tabdiua.10.2

K - k03¢ puLeHT, yUYUTHIBAIOMUNA CTOMMOCTD 3J€KTPOIHEPTUU B PA3IMUHBIX SHEP-
rocuctemax /13/; dm — oTHOIIEHNE MOTPEOICHNST AKTUBHOW MOIIHOCTH MOTPEOUTEIeM B
KBapTajle ¢ MaKCUMaJIbHOM HArpy3KOi 3HEProcUCTEMBI K MOTPEOJICHUIO B KBApTaJe €ro
MaKCUMaJIbHON HATPY3KHU.

Jlst sneprocuctemsl bypsatun n Untunckoi obmactu K = 1,2, ans UpkyTtckoit 06-
nactu u Kpacuosipckoro kpas K = 0,6.

Taomuna 10.2
Harmpsxkenus nuraroien cetu
35 110 220 ['eneparopHoe
tgQs 0,4 0,5 0,6 0,6

CymMapHasi MOIIHOCTb JononHutensHbx KY Q - ompenensercs u3 Gananca peak-

THUBHBIX MOIIIHOCTEN B TOYKE pa3jiesla CETEN CUCTEMBI U MPEANPUATHS B IIEPUOJT MAKCH-
MyMa aKTUBHOM HAarpy3KHd CUCTEMBI:

Qu=Q..—Q, (10.4)
J{ns mpOMBINUIEHHBIX NPEANPUATHNA C CYMMAapHOM NMPUCOEAUHEHHOW MOIIHOCTHIO
TpancdopmaTopos meHee 750 kB-A 3HaueHns Q = ycTaHaBIMBAIOTCS IHEPTOCHCTEMOIA.
Haigennas momnocTe KY pacnpenensiercs Mexay CHHXPOHHBIMU JIBUTATEIAMU
BBICOKOTO HalpshKeHUs U KoHaeHcatopHbiMU Oatapesmu (Kb). Bonpockl komnencanuu
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PM B ceTsiIX C HEIMHEWHBIMUA, HECUMMETPUYHBIMU U PE3KO NMEPEMEHHBIMU HArpy3KaMu
paccMoTpeHsl B /13/.

B nepBom npubmmkennn, npumenenue Kb B kadyectBe mctounmka PM B kakom-
100 y3JIe CUCTEMBI SJIEKTPOCHAOKEHUS C HETMHEWHBIMU HArpy3KaMu JOMYyCKaeTCs €cliu
BBITIOJTHSFOTCSL YCIOBUSA:

JUIsl BEHTWIBHBIX ITpeoOpa3oBareieit

S,

S > 200 (10.5)
JUTSL IPYTHUX HEIMHEHHBIX HArpy30K

S

S ~2>100 (10.6)

w

I71€ Sk - MOIIIHOCTh KOPOTKOI'O 3aMbIKAHMS B JAHHOM Y3JI€ CUCTEMBI; Sy - MOITHOCTD
HeJMHEHHBIX DI, MOAKIIOUEHHBIX K 3TOMY y3I1y.

Pemenue 3amaum HaUMHACTCS ¢ aHATIM3a PEXKUMOB PaOOTHI CETH MPEANPUATHSA, BO3-
MO>XHOCTH CHUKEHUS PEAKTUBHOU HATPY3KH 3a CUET YIYUIICHUsI peKUMOB pabOThl 000-
pyAdoBaHUs M yBenuueHUss PM, monydyaeMol OT CUHXpOHHBIX aurareineit 6 — 10 kB
(pacuet cM. HUXeE).

C menpr0 MakCHMaJlbHOTO CHMDKEHUS INOTEPH JJIEKTPOSHEPTHH B 3aBOJICKHX CETAX
nenecoodpasno ycranaBinuBath Kb kak moxxHo ommke k OlII. IIpu BeIOOpe MecTa ycra-
HOBKH Kb HE0OX0AUMO CTPEMUTHCS K MOJAKIIOUCHHUIO MX IO OOIINH KOMMYTAIlMOHHBIN
anmnapat ¢ JlI. K ycranoBke cienyer npuaumath komiuiekTbie KY (KKY), Bolnyckae-
MBbI€ AJIIEKTPOTEXHUYECKOU MPOMBIIIUICHHOCTHIO. B COOTBETCTBUU ¢ TpeOOBaHUSIMU DHEP-
TFEeTUYECKON CHUCTEMBbl HEOOXOIUMO BBIAEPKUBAThH 3a/laHHOE noTpedienne PM B uachl
MaKCUMAJIbHBIX M1 MUHMMAJIbHBIX Harpy3ok. OTCro/1a BBISBIISIIOTCS TPEOOBAHUIO K pEry-
mupoBanuto MomtHoctu Kb, koTopsie cieayer yuutsiBath npu BeiOope Tunos KKY.

10.2. OmnpeneneHre MOITHOCTH KOHACHCATOPHBIX OaTapei

B ceTsix HanpsikenueM 10 1000 B.

CymMapHasi MOIIHOCTh HU3KOBOJIBTHBIX KOHACHCATOPHBIX OaTapeil HaXOAWTCS ABY-
Ms 3Tanamu pacdeta /13/

Qui = Qo + Qe (10.7)

[epBbiii 3Tan pacuera nis onpenenaeHus Q.. CBsI3aH C OJHOBPEMEHHBIM BbIOOPOM
ONTUMAJILHOTO YKCJIA WM MOIIHOCTH LEXOBbIX TpaHchopmaropoB. Ha BTOpom sTame
onpenenseTcs JonoJHuTeabHas MouHOCTh Kb ¢ 1ennbo HanOonbiiero CHUXKEHUs OTEPh
MOIIIHOCTH B IIEXOBBIX TpaHcPopMaTropax U B CeTsX ¢ Hanpspkenuem 6 — 10 kB, nurato-
HIUX 3TU TpaHCHOPMATOPHI.

MuHuManbHOE YHUCIO TPAaHCHOPMATOPOB OAMHAKOBOW MOIIHOCTH HAXOAMUTCS IO
BBIPAKECHUIO
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2P, + AN

N =
Tmin K S (108)

rae XPr - cyMMa pacyeTHBIX aKTMBHBIX Harpy30K Ha JIMHHUSIX HU3IIETO HAMPSKSHUS
naHHOM Tpymmbl TpanchopmatopoB; K: (cM. Tabn. 4.2); S; - mpuHATass HOMUHAIbHAS
MOIITHOCTB TpaHchopmaropa (cM. paza. 4); AN - mob6aBka 10 OauxKaniero OOJIBIIETOo 11e-
JIOTO YHUCIIA.

OnTUMalibHOE YKCII0 TPAHCPOPMATOPOB OIMPEAEIAETCS KaK

NT = NTmin +m, (109)

rie M- JOMOJIHUTEIbHOE Yncio TpaHchopmaTopos (puc. 10.1)

Ecnu uucno tpancopmaropoB N: HE MOXKET ObITh U3BMEHEHO, TO UX HOMHUHAJIbHAs
MOIIIHOCTh BBIOUPAETCS MO YCIOBHUIO

52 P (10.10)

Haubonbiiass peakTuBHasE MOILIHOCTb, KOTOPYIO pallMOHAJIbHO IMEpeAaTh 4Yepes
TpaHc(OpMaATOPhI B IEXOBYIO CETh, MOJICYUTHIBAETCS 110 HopMyJie

QlT = \/(NTKTS T)2 _(ZPT)Z (1011)
MOoNTHOCTh KOMIIEHCHUPYIOIIUX YCTPOUCTB JJIsl TAaHHOUM rpynIibl TpaHCHOPMATOPOB
Qu. =2Q, -Q', (10.12)

rae 2Qr - CyMMa pacyeTHBIX PEAKTUBHBIX HArpy30K Ha MIMHAX HUBIIETO HaIpsoKe-
HUS JAHHOU TPyl TpaHCc(hopMaTopoB.

Ecnu okaxercst, uto Qua < 0, TO 1o mepBoMy 3Tamy pacuera ycranoBka Kb Husiero
HaIpsDKCHUS HEe TpeOyeTcsl.

JononnurensHass momHocTh Kb 1o BTOpoMy 3Tamy onpenesieTcs no BeIpaXEHUIO

Qui =2Q; =Qu =7 N, -S, (10.13)

re Y — pacueTHbli ko3 PuiMent, onpeaeasieMblii B 3aBUCUMOCTH OT CTOMMOCTH
DJIEKTPUYCCKOM HEpruM U cxeMbl TuTanus 1exoBbix TIT (puc. 10.2).

JI71si MaruCTpaabHOM CXeMBI ¢ TpeMs U 6osee Tpancdopmaropamu - ¥ = Ki/30.

st aeyxcrynenuatoit cxembl utanust TIT ot PII 6 — 10 kB, Ha koTOpBIX OTCYTCT-
BYIOT HCTOYHHKHU PEaKTUBHOM MomHocty, ¥ = K1/60.

[Ipu OTCYTCTBUU JOCTOBEPHBIX CTOMMOCTHBIX MOKA3aTEJICH IJIsl MPAKTUYECKUX pac-
yeToB K1 mpuHUMaeTcs mo 1ab6m.10.3.

3nauenue K> onpeaensercs mo tada. 10.4

3neck | - mmuHa muHWK (Tpy MarucTpanbHOU cxeme ¢ AByms TII — qmHa yyacTka J0
nepsout TII, kM.

B cnyuae ecnu Qw2 < 0 He TpeOyeTcsi ycTaHOBKa COOTBETCTBYIomIe MomHocTH Kb.

O6m1as morpedHast montHOcTh Kb genuTcst mpornopiimoHasbHO peakTUBHBIM Harpy3-
KaM KaXJa0ro TpaHncopMaropa u jaajnee BIOupaeTcs: ycranoBiieHHast MomHOCTh Kb ¢
y4eTOM BBINOTHECHHSI yeiaoBus (3.25).
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Puc. 10.2 Kpusble onpeaeneHusi Ko3gduuuenta y Uit paauaibHOi cXeMbl NUTAHUS
TpaHcGopMaTopoB:

a-U,=6xkB;6-U,=10kB.
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Tabmuma 10.3
3nayenue kodpdunmenta Ki

OObenuHeHHas KomuuectBo VY nenbHbIN KO3PIUIIUEHT TOTEPD, K1
YHEPTrOCUCTEMA pabovnx CMEH
Ypan 1 22
2 14
3 11
Cubupsp 1 15
2 15
3 15
Janpuuit BocTok 1 9
2 9
3 9
Taomuna 10.4
3nayeHue kodpdunmenta K>
MOIIHOCTH Koa¢pdunment K npu AMHe OUTArOIeH TUHuH |, kKM
TparcopmaTopa S;
Kg A 5‘% 05-1 [1-15]| 1,5-2 CB"ZIme

400 2 4 7 10 17

630 2 7 10 15 27

1000 2 7 10 15 27

1600 3 10 17 24 40

10.3. Pacnpenenenue momnHoctu Kb B 1iexoBoit cetu HanpspkenueMm 10 1000 B.

Kputepuem 1enecooOpaszHoctu pacnpezenenns momHoctTh Kb B IIeXOBBIX CeTsIX
SIBJISICTCSL JIOTIOJTHUTCIIPHOM CHIDKEHHE IOTEPh MOIIMHOCTH C YYCTOM TEXHHYECKHX BO3-
MOXKHOCTeH g noakiarodeHus Kb.

Eciu a5ekTpuyecKkre CeTH BBIMOJHEHBI TOJBKO KaOenbHBIMU JIMHUAMH, TO Kb mpu-
COCIMHSIOTCA K ImuHaM 1exoBbiX TII. Ilpw Hanuumu IIMHONPOBOAOB, YCTAHOBJICHHAS
MormHOCcTh Kb aenutcss Mexay HUMU MPONOPLHHOHAILHO UX PEAKTHBHBIM Harpy3Kam.
Touka MOAKIIOUYEHHUs BEIOMPACTCS C YUCTOM TEXHHMUECKMX BO3MOXKHOCTEH JIJIsi YCTaHOB-
ku Kb BHe npenenos nexossix TI1/13/.

—44 —



10.4 Onpenenenune montHocty Kb B cetsix manpsixenuem Boimie 1000 B.

[Ipu pemenun BompocoB komneHcauuu PM B cersax 6 + 10 kB Heobxogumo pac-
CMOTPETh BO3MOYHOCTh HCIIOJIb30BAHUS BBICOKOBOJBTHBIX CJI MoOIIHOCTBIO Oo0Jee
1000 kBT KaK MCTOYHHUKOB JIONOJIHUTEIBHONW PEAKTHBHOM MOIIHOCTH. Pacronaraemoe
3HAYECHHUE PEAKTUBHOM MOIIHOCTU Takoro CJI

Q. =0y P%0 +Q,,° (10.14)

rae Peo, Qco — HOMUHAJIbHBIC aKTHBHASI M PEAKTHBHAS MOIIHOCTH; O - KOA(DPUITUSHT
JOTYCTUMOM TepPErpy3KH, ONpeaeasieMbIlii B 3aBUCHUMOCTH OT KO3 (HIMCHTa 3arpy3Ku
JIBUTaTeJIs MO aKTUBHOM MoIIHOCTH (puc. 10.3).

Torna, Qo Haiinennas u3 (10.2) MoxkeT pa3zeiieHa Ha IBE YacTH

QK() = QKG + chp’

rae Qs — motpedHas MmomHOCTh, Kb BRICOKOTO HaAIPsIKECHHMS.

HNanee Qs nenutcs mexay PII 6 — 10 kB nponopunoHanbHO UX pEaKTUBHBIM MOLI-
HOCTsM (cM. pacuer Harpy3ok Ha 4YP ri. 3). Ilpu atom Kb BeicOkoro HampsixeHus yc-
TaHaBIMBaKOTCA B Tex PII, rme Harpy3ka mMeeT MHAYKTHUBHBIA Xapakrep. Ha xaxpou
cekuuu PII cnengyer noakmtouars KKY, MomHoCThIO HE MeHee 450 KBap, yCTaHOBJICHHAA
MomHOCTh Kb BbICOKOTO HampshkeHus Ha kaxaom PII He nomkHa MpeBOCXOAUTH Peak-
TUBHYIO Harpy3Ky.

Qi <Q, (10.15)

rae Quei, Qpi — cooTBeTCTBEeHHO MOITHOCTL Kb M pacueTHasi peakTUBHas Harpyska
nanHoro PII.

Eciu ycnoBue (10.15) HEBO3MOXKHO BBINMOJHUTH, TO Qi MEpeMelIaeTcss Ha Oosiee
BBICOKM ypoBeHb mnHbI [ TIII.

Ecnu oOuras norpebnas MmomHocTH Quei < 450 kBap u Het PII BhicOKOTO Hampske-
Hus, To Bce Kb ycranaBnuBaroT Ha Husmem HanpsbkeHuu TII ¢ cobmomeHnemM orpaHu-

yenus (3.25).
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11. KAUECTBO DJIEKTPUUYECKOMW DPHEPIUHU

Pemienne BompocoB, CBSI3aHHBIX ¢ COOJIOICHUEM HOPMHUPYEMBIX MTOKa3aTese kade-
CTBa 3JieKTpuueckoit s3Heprun B coorBerctBuu ¢ 'OCT 32144-2013 /15/ 3anumaer oHO
U3 TJIABHBIX MECT IPH MpoeKTupoBaHuu. [Ipu 3ToM 0cob0e BHUMaHUE CIEAYET 00OpaTUTh
Ha 3aja4y MOJACp>KaHUS HOPMHUPOBAHHBIX YpPOBHEW HampsikeHus Ha 3axumax Oll.
Bompo- ¢kl oOecrieueHHs] KadyecTBa DJJIEKTPUUECKOW SHEpPruM JUisl MPEaIpHUsTUH,
uMeronux Il ¢ HeIMHEHHbIMHU, HECUMMETPUYHBIMU U yAApHBIMU Harpy3kamu
OAPOOHO ONMKCAaHBI B
/13/. Huxe paccMaTpuBarOTCsl BONPOCHI MPOEKTUPOBAHUSI CUCTEM DJIEKTPOCHAOKEHUS C
ydyetoM BbinosiHeHUsT TpeboBanuii [[OCT B yacTu OTKIIOHEHUU HampsikeHus. Perenue
3aJlayy MOAJIepKaHuUsl TPEOYEeMbIX YPOBHEH HaAIPSHKEHHUS 3aKIII0UaeTCs B BEIOOpE peknuMa
HaIpsDKeHUH B 1IeHTpe nutanus Ha muHax ['TII, cooTBeTcTBYIOIIEM TOA00pE OTBETBIIE-
HUI Ha OOMOTKaX LEXOBBIX TPAHC(HPOPMATOPOB, ONTUMAIBHOM BBHIOOpPE CEUEHUM ITPOBO/I-
HUKOB U MOITHOCTEN TpaHCPOPMaTOPOB.

[lenTpanu3oBaHHOe peryiupoBanue HanpsbkeHus Ha muHax ['TII He cmoxer obec-
NeYuTh TpeOyeMble YPOBHU HAMNpsDKEHHUS Ha 3axuMmax snektpornpueMHukoB (II1). IMo-
ATOMY JJI1 PEUICHUs TAaHHOW 3aJjauM CJIEAYET MCMIOJIb30BaTh MECTHBIE CPEACTBA PErYJIU-
pPOBaHUA, OJHUM UX KOTOPBIX SIBIISIOTCS 1I€XOBbIe TpaHchopmaTopsl 6-10kB, ocHaiien-
HbIE yCTpoMcTBOM mepexitodeHuss 6e3 Bo3OyxkaeHus (IIbB). C momormipio 3TUX yCT-
pPOICTB MOKHO KOMIIEHCUPOBATh MOTEPU HANPSKEHUS B PaCHpeeIUTEIbHbBIX CETAX My-
TE€M BbIOOpPA COOTBETCTBYIOILETO OTBETBIICHHUS.

Bri0op oTBETBICHU HA OOMOTKE 1I€XOBOT0 TpaHC(opMaTopa BHITIOJIHIETCSA B MPE-
MOJIO)KEeHMH, 4TO Ha mumHax ['TIIT ocymiecTBisieTcss BCTpEYHOE PETYIUPOBAHUE B IIpeEJie-
nax He Huxke 105 % U, B pexuMe MakcuMmanbHbIX Harpy3ok u He Bboime 100 % U, B ne-
pHOJ HauMeHbIMX Harpy3ok /10/.

['OCT 32144-2013 Ha HOpMBI Ka4eCTBa AJICKTPUUECKON SHEPTHH PETIaMEHTHUPYET,
BE- JINYMHBI OTKJIOHEHUW HampsikeHus Ha 3axumax Ol nanpsbkenuem go 1000 B.
OTtcrofa 11€XOBBIE CETH CIEAyEeT MPOCUUTATh MO PEKMMAM OTKIOHEHUU HANpPSHKEHUS B
Neproj] HAaMOOJBIIUX U HAUMEHBIITUX HArpy3ok. [1o pe3ynbTaTaM pacueToB BhIOUPAIOTCS
OTBETB- JICHUSI HA OOMOTKAaxX II€XOBBIX TpaHCPopMaTopax U MPOBEPSIOTCS OTKIOHEHUS
Harnpspke- HUsl Ha 3axuMax Oll. PacdeTsl BBIMOJHSIOTCS B MPOLEHTAX MO OTHOIIEHUIO K
HOMUHAJIb-HOMY HANPSIKEHUIO.

JIns mpou3BOJICTBA pacueTOB HEOOXOJUMO 3HATH 3aKOH PETYJIMPOBAHUS HaMpshHKe-
Huil Ha mmHax ['TII. [Ipu orcyrcTBumM manHbix npeanonaraercs, yto Ha [ TIIT ocymecTs-
JSleTCsl BCTpEYHOE perynupoBanue HanpspkeHus /10/. Beibop oTBeTBiIeHUsI HA 0OMOTKaxX
IIEXOBOT'0 TpaHC(opMaTopa BBHITIOIHSAETCS MO pe3yjbTaTaM pacyeTa JBYX PEKHUMOB Ha-
I'PY30K - MAKCUMAJILHOTO 1 MUHUMAaJIBLHOTO.

JloOaBka HampsikeHus Er onpenessieTcs: U3 JByX HEpaBeHCTB:

<Q§6U:—E:X+AU6+AU4

E <8U¢—-EM" 4+ K x(AU +AU ); (11.1)
T 0 n Hep 6 T

_47 —



rae OU[ - BepxHMil HOICTHMEIN IIpee] OTKIOHEHMS HanpsokeHus mis OI1, 6iu-

xammrero k muHaM 1exooit TII; AU, - moTeps Hanpspbkenust B aunuu 6 - 10 xB; AU; -
norepst HanpsukeHust B Tpancopmatope /4/; Kiep - OTHOIICHHE MUHUMAJILHOW HArpy3Ku

Smin K Harpy3ke MakCUMaJbHOTO pexuMa S, En ' Ei' pexum HanpsykeHus (1o6as-
ki) Ha ['TIIT B MakcUMaIbHOM M MUHUMAJIBHOM PEXKUMAaX.

[Tpu nanuuuu rpaduka Harpy3ok S, Oepercs u3 Hero. Eciu rpaduk oTcyTCTBY-
€T, CIEAYyeT WCIIOIh30BaTh TUIIOBBIC TpadUKH IJII COOTBETCTBYIOIIMX OTpaciei IMpo-
MBIIIJICHHOCTH.

Jlasiee mpoBepsIOTCS OTKJIOHECHHS HANPSKEHUS Ha 3aKMMaxX HanboJee yaaJleHHOTO

OII:
SUS‘SE;“E‘XJFE —(AU +AU +AU );

SU"<EMN+E —K x(AU +AU +AU ), (11.2)
0 n T 6 T H

Hep

rae OU | - HIDKHUHN JTOMYyCTUMBIH Mpeesl OTKIOHEHUS HAPSHKCHUS IS yIaJICHHOTO

OII; AU, - motepst HanpsikeHus B cetu 0,38 kB.
Ecnu Benmnunna OU/ He ymOBJIETBOPSIET HEpABEHCTBAM, CICAYET YBEINYMTH 3HAUE-

Hus Er, ycranoButh KY wim nepecMoTpeTh BOIpoc BbIOOpa CeYEHU MPOBOJIOB U Kade-
JIeW B CTOPOHY UX YBEJINYCHMUS.

[Ipu pa3HOpOAHBIX TpaduKax IEHTPATU30BAaHHOE PETyIMpPOBAHHE HE Bceraa obec-
MEYMBAET MO/IEpKaHNE HOPMUPOBAHHBIX YPOBHEN HaIpsKeHUHN Ha 3akumax Ol1.

OTcrola BO3HUKAET 3aja4a BbIOOpA ONTUMAIBHOTO 3aKOHA PETyJIUPOBaHUS HAMpPS-
xenus Ha ['TII1 n pa3mernenns JONOTHUTENIBHBIX CPEACTB PErYJIMPOBAHUS HA TEX JIMHU-
X, TJI€ HE BBIJICPKUBAIOTCS TPEOOBAHUS 110 OTKJIOHEHUSIM HAINPSKCHUS.

[TocraBneHHas 3aga4ya pemaeTcsi ¢ MOMOIIBIO IByX CUCTEM HEPABEHCTB, COCTABJIsIC-
MBIX MO Ka)J0M OTXOJSIIMIA JTUHUM Ha ocHOBaHuM ypaBHeHus (11.1). HepaBenctsa co-
CTaBJISIFOTCA 111 PEKMMOB MAaKCUMAaJIbHBIX U MUHUMAJIbHBIX HArPy30K.

[lepBas cucrema MO3BOJISAET OMpenenuTh TpeOyemble noOaBku Hampspkenus B LI

max min
JJIA pemHMa MaKCHUMaJIbHBIX Harpy301< En N MUHUMAJIbBHBIX Harpy301< En , ICXOs U3

BEJIMYMHBI BEPXHETO JOMYCTUMOTI'0 Ipe/esia OTKIOHEHUH HamnpsbkeHuss OU § mHa 3akumax

OII 6mmxatimero k LI1:
E™ <8U*-D> E+Y K -AU;
n 0 i H.max i i

EF" <8US =D Ei+ D K, mni - AU; (11.3)

13 BTOpOii cucteMs! Haxogutes Ep u E™ O HIDKHEMY JOMYCTHMOMY IPELeIy
OTKJIOHEeHUH Hanpspkenus OU) mis Hanbonee ymaneHHbIx DI1:
Er* <8U =Y E + D Ky mai - DU
E;" <8U4 =D Ei+ ) Kymin - K - AU,

3nech Ei - 100aBKM HaANpSKEHUs, CO3/1aBa€MbIe PEryJIMPOBOYHBIMU YCTPONCTBAMU,
YCTAHOBJICHHBIMU B JIJaHHOM JTMHUM (1I€XOBBIE TpaHCPOopMaTOpbl, KOHJAEHCATOPHBIE OaTa-
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peit u mp.); K, i~ KOIPPHUIMENT HECOBIAICHUS MAKCHMAIbHOM HAarpy3Kd B JIaHHOM
JUHUU ¢ MaKCUMyMOM Harpy3kw Ha mmHax L1, K, .- koahdunueHaT HecoBmaaeHus
MHHHMAJIBHOM HArpy3Kd JHHAH ¢ MEHAMyMoM Harpysku Ha L{IT; AU, - morepu namps-
KeHust B aneMenTax jmaun Mexay LT u OIT; K, - oTHOIEHne MUHUMAIBHOM Harpys3-
KA S, JIMHUHU K €€ MAaKCUMAJIbHOM HArpy3Ke S .

KoaddunmenTsr HecoBIaieHUsI MAKCUMAJIBHOM 1 MUHUMAJIbHOM Harpy3o0K.

S

KH.mini - _SM
K, mini = SStmini (19)

mini
rac St maxi H St mini = Harpy:-;KH JIMHUHN B HCpI/IOI[ MAaKCUMAJIbHOI'O U MUHHUMAJIBHOT O

pexumoB Ha mmHax LIT; S, ;1 Sy, - MakcUMalbHas ¥ MUHUMAJbHAS Harpy3Ka JIMHUM.

Ecnu cuctembl HEpaBEeHCTB UMEIOT OOIIEe pPEeIIeHUe M PEryJUpPOBOYHBIN JTHaNa30H
perynupytoiero ycrpoiictsa L{I1 oOecrnieunBaeT BO3MOXXHOCTh €0 peain3aluu, TO Tpe-
OyeMbIi PeKUM HAMPsHDKEHUN 00ecrieunBaeTcsl Ha BCEX JIMHUSIX.

B npoTuBHOM cilydae U3 UCXOJHBIX CUCTEM HEOOXOJIHUMO MOCJIEIOBATEIbHO BbIJIE-
JSTh HEPABEHCTBA, HAW0OJIee HE YAOBIETBOPSIONINE MOCTABICHHBIMUA OTpaHUYCHUSIMU
JI0 Te€X MOp, MOKa OCTAIOMIASICS YacCTh HE MOJIYUYUT ob1ee pereHue. Jis TMHui, COOTBET-
CTBYIOIIMX MOCIETHEN, JOCTATOYHO OCYUIECTBIIATH [IEHTPATU30BAHHOE PETYIUPOBAHHUE.

BrisiennieHHbIM HEPaBEHCTBOM COOTBETCTBYIOT JIMHUU, TPEOYIOIINE TPUMECHEHUS Me-
CTHOTO peryiupoBaHusi. [lepBoHavyaIbHO ClIeye€T PacCMOTPETh MEPONPUSITHUS, HE CBSI-
3aHHBIX C YCTAHOBKOU JIOMOJHUTENIbHBIX TEXHUYECKUX CPEJCTB PEryJIMpOBaHUs: U3MeE-
HEHUE CXEMBbI IMUTAHUS; 3aME€HA CEYEHUH NTPOBOJHUKOB; U3MEHEHUE Er Ha 1exoBbix TII;
perynupoBaHue pexuma padotel KY; perynupoBanue rpaduka 3IeKTponoTpeOIeHus Mo
JVHUSAM; IPUMEHEHHE cBsizeil Ha Hanpspkeruto 10 1000 B mexxny nexoBbimu TII.

B ciyyan HegOCTATOUHOCTH MPOBEIACHUSI TAKUX MEPONPUSITUNA PEIIAETCS BOIPOC O
BBIOOpE JOMOJTHUTENBHBIX TEXHUYECKUX CPEICTB. Yaille BCero OKa3bIBAe€TCA JOCTaTOY-
HOM yCTaHOBKa €IMHOTO CPEJICTBA, HAIPUMED, JIMHEHHOTO PEryisiTopa. 3aKOH Peryaupo-
BaHUS HAIPSKEHUS C €ro MOMOIILI0 BHIOUPAETCS HA OCHOBAHUU BBINICTPUBEICHHON Me-
toauku. [Ipu 3TOM paccMaTpUBaIOTCS TOJBKO JUHUM, TJ€ HE BBIACPKUBAIOTCA TpeOoBa-
HUS TI0 OTKJIOHEHUsM HampsikeHus. [Ipu 310 xodpdunmenTsl Ky max ¥ Ku min TOTHKHBI
OBITh TIEPECUMTAHBI, MOCKOJIBKY (opMa CymMMapHOTO rpaduka Harpy3Kd BBIICICHHBIX
JUHUHN oTinyaeTcs oT ¢popmbl rpaduka Harpy3ku Ha muHax [TIIT.

[Ipu BBIOOpPE CPEACTB pEryaupOBaHUS HANIPSDKCHUS CIIEAyeT YYUTHIBATh, YTO B Tpa-
BWJIBHO CIIPOEKTUPOBAHHOW CeTHW HamOosbInas moteps HanpsikeHus AU, He JoiKHA
MPEBBIIATh BEJIMYMHBI pacrnojiaraeMoi nmorepu HanpsixeHust AU, onpenensemoit cie-
TYIOIIUM 00pa3oMm:

JUIsl ceTu 6e3 TpancopmaTopa
AU <dU°¢ -dU":
0 0

pac
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JUIsl CETU ¢ TpaHC(hOpMaTOpOM
AU <dU¢-oU" -E

pac 0 0 c
rae E. - no6aBka HampsikeHus1, %, cozaBaemasi OJHOM CTYNEHbBIO PETYJIUPOBOYHOTO
OTBETBJICHUS 1IEXOBOT0 TpaHchopmaTopa.
B To ke Bpemsi ¢ TEXHHYECKOM M SKOHOMHYECKOM TOYEK, 11eJIecCO00pa3HO, YTOObI
BEIMYMHA MOTepH HanpsukeHus AU,s B HOpMaTbHOM pekuMe He nipeBbimaia 5% /5/.
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[Tpunoxenue 1

3aBeayromeMy Kageapoi TpaHCIIOPTHO-
AHEpPreTHIeCKuX cucteM YebokcapcKoro
uHctuTyTa (hrnmrana) MoCcKOBCKOTO
MOJIUTEXHUYECKOTO YHUBEPCUTETA

CTYJIEHTa

rpyImma

TCJI.

3asBJICHHUC.

[Ipomry 3akpenuTh 3a MHOM TeMy KypcOBOM pabOThI

«

10 TUCLHUIIJINHE
«

»

».

N HAa3HAYUTb PYKOBOJHUTCICM

CryneHt / /
(monuck) (®UO crynenTa) (nata)
PykoBoaureb / /
(monuck) (®UO crynenTa) (nata)
3aBenyromniuii kKaheapoit N /
(moamuck) (®UO 3as. xadenpoir) (mata)
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[Ipunoxenue 2
MUHHCTEPCTBO HAYKH Y BBICIIETO OBPA30BAHMSI POCCHIICKOW ®EIEPAIIH
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEJK/TEHHUE
BBICIIET'O OBPA30BAHMS «<MOCKOBCKHi1 MOJTUTEXHUYECKH YHUBEPCUTET»

YEBOKCAPCKA UHCTUTYT (PUIUAJD) MOCKOBCKOI'O ITOJIMTEXHUYECKOI'O VHUBEPCUTETA

Kadenpa TpaHCIOPTHO-D)HEPreTNYEeCKNE CHCTEMbI

KYPCOBAA PABOTA

no ouCYuniIuHe « eKmpoCcHabIceHue

HaumMenoBanue TeMbI

Per.HOoMmep Brinonnun :

CTYICHT _____ Kypca, TpYyMIIbI
dhopMbI 00yUCHUS
110 HampasJjieHut0 noArotoBku 13.03.02
«INEKTPOIHEPrETHUKA U INEKTPOTEXHUKAY

®.1N.0.

HayuHblli pyKOBOAUTEND:
JomyiieHa k 3amure

« » 202_r' JOJIZKHOCTB, 3BAHUC
p— ®.1.0.
3amuTa KypcoBOi pabOTHI:
Ornenka
Hara « » 202 T

[Toanuce HAYYHOTO PYKOBOIUATEIIA

Yebokcapor 202 T.
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[Ipunoxenue 3
OT3bIB PYKOBOAUTEJISA
HAa KYPCOBYIO padoTty

Crynent
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEMBI
Hamnpagpnenue noAroToBku (CHEUagIbHOCTh) U TPOGUIIb (CrieranIn3aIis)

HanmeHoBaHUE TEMBI:

PykoBonurens:

IIOJDKHOCTD, 3Banue, ©.1.0.

1. AKTyanbHOCTb TEMBI KypCOBOIl paOOThI

2. CooTBETCTBHE IMMOJIYUYCHHBIX PC3YJIbTATOB 3aj4BJICHHBIM LCIIAM U 3a/ladaM

3. XapakTepucThKa HCIOJIb30BaHUS B pabdOTe HCCIIENOBATEIHCKOIO MHCTPYMEHTAPHS
(ananuza, CUHTE3a, CTATUCTUKO-MAaTEeMAaTUYECKOW METOJ0JIOTHH, MAKETOB MPUKIATHBIX
Mporpamm H T.I1.)

4. CreneHb CaMOCTOATENBHOCTH mpu  paboTe HaA  KypcoBOMl  paboToi
(caMOCTOSITEILHOCTh  M3JIOKCHUST H  0000IeHHs Marepuajia, CaMOCTOSTEIbHas
WHTEPIPETALNS TOTYYEHHBIX PE3YIBTaTOB, 000CHOBAHHOCThH BBHIBOJIOB)

5. Ouenka oopMiieHHs MPOEKTa B COOTBETCTBUH C TPEOOBAHUSIMH, COACPKAIUMUCS B
MeTroanuecknux yKa3aHHUSIX IO BBIOJHEHUIO KypCOBOM paboThl, pa3paOOTaHHBIX U
YTBEPKJICHHBIX Kadeapoi

6.3aMeuaHusl 1O MOJTOTOBKE U BBHITIOJIHEHHIO KYPCOBOW PabOTHI

7. KypcoBas paboTa COOTBETCTBYET MPEABSBISIEMBIM TPEOOBAHUSM M MOXKET OBIThH
PEKOMEHIOBaHA K 3aIlUTe

8. Onenka

« » 202 . /

(TOMUCH PYKOBOIUTEIS) pacmmdpoBKa IOIMTUCH
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