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N3110KeHBI TTOJIOKEHUS TI0 TPOCKTUPOBAHUIO CUCTEM DJICKTPOIHEPre-
TUKU. PaccMOTpeHBl BOMPOCHI pacuera paclpeaeauTeNbHBIX 3JIEKTPUUESCKUX
cerein 0,38-35 xkB. B kauectBe CAIIP ucnons3yercs nmporpamma «DJIEKTPO-
cHaOxxenue 2.2». [IpuBeacHBl pUMEpHl MPOCKTUPOBAHUS AIICKTPOCHAOKECHUS
CEJIbCKOXO03MCTBEHHBIX U TTPOMBITINIEHHBIX 00BEKTOB.
VY4ebHoe mocobue mpeaHa3HauYeHo JJI CTYJIEHTOB BY30B OYHOW M 3a04-
HOM (popmbl 00yuenust mo HampabieHusM 13.03.02 — DnextposHepreTuka u
anekTporexHuka, 35.03.06 - ArpourxeHnepusi.

PexoMeHI0BaHO K M3IaHUIO METOJINYECKON KOMHUCCUEN
anekTpo3nepreruyeckoro gakyiaprera PI'BOY BIIO CraBpononbckoro 'AY



BBEJAEHHUE

OO6m1as 3a/1aya, BOZHUKAIOIIAS [P TPOCKTUPOBAHUU CUCTEM Iepe/lauu U
pacupeiesieHds] 3JIEKTPOIHEPruM, 3aKJIYaeTcss B BbIOOpe Haubojee panuo-
HaJbHBIX TEXHUYECKUX PEIICHUN C HauWydlnuMmu napamerpamu. Ilpu stom
MPUXOJAUTHCA PElIaTh CIEAyIolIee Hauboyee XapakTEpHbIE 3a/1aUu:

-BbIOOp KOH(UTYpAIMU IJIEKTPUUECKON CETH U €€ KOHCTPYKTUBHOTO HC-

NoJTHEHUS (BO3AYIITHAS, KaOeIbHas U T.]1.);

-BBIOOP KOJIMYECTBA JIMHUW U YUCIIa TPaHC(HOPMATOPOB MOICTAHIINA;

- BBIOOP HOMUHAJIBHOTO HANIPSKEHUSI JIMHUM;

-BBIOOp MaTepuala U IJIOAau CEYeHUH TPOBOIOB JIMHUM;

- BBIOOp CX€M MOACTAHIIUH;

- 000CHOBAaHME TEXHUYECKUX CPEACTB oOecredeHus TpeOyeMoi HaJlex-

HOCTH 3JIEKTPOCHA0XKEHUS TOTPeOUTENEH;

-BBIOOp TEXHUYECKHX CPEJCTB oOOecreyeHusi TpedyemMoro KauecTBa

HaNPSKEHUS;

- 000CHOBaHME CPEACTB MOBBIIICHUS SKOHOMHUYHOCTH (PYHKIIHMOHHUPOBA-

HUSI JJIIEKTPUYECKOU CETH;

- BBIOOP CPEICTB MOBBIMICHUSI MPOITYCKHON CITOCOOHOCTH CETH.

[Ipy KOMILIEKCHOM PEIIEHUU 3TUX BOMPOCOB B MPOIIECCE MPOECKTUPOBA-
HUS HEOOXOIWMO PEIInTh P 3amad. (s pemeHus! CIOKHBIX KOMIUIEKCHBIX
3aa4 TpeOyeTcs MCMHOJIb30BAHUE BBIYMCIUTEILHOM TEeXHUKHU. Mcrnonb3oBaHue
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS MO3BOJIIET OOJiee KaueCTBEH-
HO MOJIOMTH K PELICHHUIO 33Ja4 MPOEKTUPOBAHUSI PACHPEACIUTEIbHBIX CETeH
0,38; 6; 10; 35 xB.

B ydeGHOM mocobum paccCMOTPEHBI BOMPOCHI MPOSKTUPOBAHUS AJIEKTPO-
CHa0XEHUsI PacCPeJOTOUCHHBIX OOBEKTOB, OMHCaHa paboTa ¢ aBTOMATU3UPO-
BaHHOM CHCTEMOM MPOCKTUPOBAHUS «DJIEKTPOCHAOK)eHUe 2.2y, pa3paOoTaHHOU
Ha kadenpe «IIpumMeHeHHE BJIEKTPUUYECKONW PHEPTUU B CEIIBCKOM XO3SHCTBE»
Crasponoisibckoro 'AY.



1 OEJIX U 3AJAYN KYPCOBOI'O IPOEKTUPOBAHUA

[lepexoa HApOJHOrO XO35MCTBA HA MHYCTPUAJIbHBIE METOJIBI TPOU3BO/I-
CTBa, IMIMPOKOE UCIOIH30BAHUE JIOCTHIKCHUN HAYKU U TEXHUKH TPEOYIOT KOM-
IIJIEKCHOTO PEIICHUS psjia BOMPOCOB B 3JeKTposHepreTuke. [IpopaboTka 3THX
pEILICHUN HAa COBPEMEHHOM YPOBHE paccmarpuBaercs B aucuuruinHe «lIpoek-
TAUPOBAHUE DJICKTPOIHEPTETUUECKUX CUCTEM». JTA TUCHUILIMNHA, IO CYIIECTBY,
UTOTOBasi, 0000IIAlONIas U CUCTEMATU3UPYIONIAsl TEOPETUUECKUE IMOJIOKEHUS
psAlla IpeAlIeCTBYIOMNX €l aucuuiuind. [loaToMy npu KypcoBOM IPOEKTHPO-
BaHUM MO AucUUIUINHE «IIpOEKTHpPOBAHUE BIEKTPOIHEPIETUUECKUX CHUCTEM
HEO0XO0IMMO UCIOJIb30BaTh PaHEE MOTYUYCHHBIC 3HAHUSL.

Lenu xypcoeozo npoekmuposarusi.

- 3aKPEIJICEHUE TEOPETUYECKUX 3HAHUW, MOJYYEHHBIX MPU U3YYECHUU OC-
HOBHOM JIUCHUAIUIMHBI «IIpOEKTHpOBaHHE BIEKTPOIHEPIrETUUECKUX CHUCTEM;
PUOOPETEHNE HABBIKOB NMPOEKTUPOBAHUS CUCTEM DJIEKTPOIHEPTETUKHY;

- BBINIOJIHEHHE KYpPCOBOT'O MPOEKTa JIOJKHO MOKa3aTh CIIOCOOHOCTH CTY-
JIEHTa CaMOCTOSITEJIbHO MPUMEHSTH MOJYYEHHbIC 3HAHUSI TIPU PEKOHCTPYKIUHU
AJIEKTPOIHEPIETUUECKUX CUCTEM,

- paboTa HaJ KypCOBBIM MPOEKTOM IPHU3BaHA MOJTOTOBUTH CTYJACHTOB K
BBITIOJTHCHUIO BBITTYCKHOW KBaTU(UKAITMOHHON pabOTHI 110 N30paHHOU TeMe.

B npoyecce svinoanenus kypcogo2o npoexma cmyoenmul:

- M3Y4YarT MNPABWIBHO NPUMEHATH HOPMATUBHBIE MATECPHUANIbI, €IUHYIO
cucreMmy KoHcTpykTopckoi nokymentanuu (ECKJ]I), cripaBouHble MaTepHUalbl,
JUTEpaTypHbIE UCTOUYHUKH;

- IPUMEHSIOT TUIOBBIE TPOCKTHBIC PEIICHUS;

- AHAIM3UPYIOT MPOMEKYTOUYHBIE PE3yJbTaThl, JAIOT OOIIYI0 TEXHUKO-
AKOHOMHYECKYIO OLCHKY ITOJIYYEHHBIM PE3yJIbTaTaM MPOCKTUPOBAHMUS;

- BBITIOJHSS TpaUIECKyI0 4acTh MPOEKTa, CTYACHTHI yBA3BIBAIOT MaTe-
pHAIIBI PACUETOB C TEXHOJOTHUYECKUMU U KOHCTPYKTOPCKAMH PEUICHHUSIMU, T10-
Jy4YEHHBIMU B PE3yJIbTATE MPOCKTUPOBAHUS.



2 MIPABUJIA O®OPMJIEHUA NOSICHUTEJBHOM 3ATIMCKA

OdopmiieHre MOSCHUTENBHON 3aMMCKU U YEPTEKEW BBIMIOJIHSIETCS B CO-
OTBETCTBUU ¢ TpeboBaHusiMu ['ocymapcTBeHHoro cranmapra Poccuiickoit de-
nepauuu ot 1 urons 1996 r. «kEnqunas cucrema KOHCTPYKTOPCKOM JOKYMEHTA-
nuu. OO1re TpeOoBaHus K TEKCTOBBIM JOKYMEHTaM.

Marepuai nosiCHUTENbHON 3alUCKU CIEAYET U3JIaraTb rPaMOTHO, B JIOTH-
YECKOM MOCIeA0BaTENIbHOCTH, IO BO3MOXXHOCTH KPaTKO, HO HE B yIIepO coaep-
xaHuto. He cnepyer BKiIroyaTh B 3alIMCKY OMPEACICHUE OOIIEU3BECTHBIX MOHS-
TUW, U3JaraTh OOIIECPUHSTHIE METObI pacueTa, 3aMMCTBOBAaHHBIE U3 YUCOHUKA
win crnpaBoyHuka. HeoOxonumo caenath CChUIKY Ha JIUTEpaTypy, YKa3zaB B
KBaJ[paTHBIX CKOOKaX MOPSIAKOBBIM HOMEDP U3 CIUCKA JUTEPATypPhl, MPUBOIUMO-
r0 B KOHIIE MOSICHAUTEIbHOW 3aMKUCKH.

Kaxnas crpanuiia TekcTa AOHKHA OBITh NMPOHYMEPOBAaHA apaOCKUMU
udpaMu, TPOCTABISIEMBIMU B HUKHEH YaCTH MO LIEHTPY CTPAHUIIBI.

ConepxaHue MOSICHUTEIBHOW 3aUCKU JOJKHO OBITh Pa3/ielIeHO Ha pa3-
JIeJbl, MOJIPa3/IeIibl U MyHKThI. Kaxxb1il pa3zien TeKkcTa He00X0AMMO HAYMHATH C
HOBOW CTpaHUILIbl. Pa3ienbl JOJKHBI UMETh MOPSAIKOBYIO HYMEpALHIO B IIpee-
Jax BCEH 3amucKu W 0003HA4YaThCs apaOCKuMu Iudpamu 0e3 TOYKH B KOHIIE.
Paznenbl m mogpasnensl JOMKHBI UMETh HAUMEHOBAHUSI, KOTOPBIE 3alMCHIBAKOT
B BHUJIC 3ar0JIOBKOB MPOMUCHBIMU OyKBaMH 0€3 TOUKHU B KOHIIE, HE MOJYEPKHU-
Basi, 3aroJIOBKHM JIOJDKHBI KPAaTKO M YETKO OTpa)aThb COAEpKAHUE Pa3/elioB,
noapasenoB. [IepeHoCH CI0B B 3ar0JIOBKAaxX HE JOMYCKAKOTCS.

[Tonpa3znensl JOMKHBI UMETh HYMEPALIMIO B MPEIENIaxX KaXKI0ro pasjena.
Homep noapasaena cocTOMT W3 HOMEpPA pasliesia U MoApasesa, pa3aeieHHbIX
TOYKOW. Pa3nenpl, Kak M MOJpa3aelibl, MOTYT COCTOSATh M3 OJHOTO WU He-
CKOJIbKMX ITyHKTOB. HOMEp myHKTa NOJKEH COCTOSITh U3 HOMEpA pasjena, MmoI-
pas3zena v IMyHKTa, pa3/IeJICHHbIX TOYKaMU. B KOHIIE HOMEpa MyHKTa TOYKa HE
ctaBuTcs. IIyHKTBI, Kak, MpaBUJIO, 3arojJOBKOB HE MMEKOT. Henb3s momemars
3aroJI0BKH TJIaB, Pa3JE€ioB U MOAPA3/IEI0B B KOHIIE CTPAHHUIIBI.

BayTpu nmyHKTOB MOTYT OBITh HpUBEJEHbI niepeunciienus. [lepen kaxmon
MO3UIIMEN MEePEeUYUCIICHUs CeayeT CTaBUTh, AedUC WU, IPU HEOOXOIUMOCTH
CCBUIKHM B TEKCTE JOKYMEHTa Ha OJIHO U3 MEPEUUCIICHUN, CTPOUHYIO OYKBY, IO-
CcJie KOTOpOl cTaBUTCS CKOOKa. Kaxablil MyHKT U NEepEeYnCICHUs 3alUChIBAIOTCS
c a03alHOTO OTCTYIIA.

PaccTositnue mexnay 3arojloBKOM M TEKCTOM IPHU BBIIIOJIHEHUH MOSCHH-
TEJIbHOW 3alMCKU C MPUMEHEHHEM IeYaTarluX ycTpoilcTB OBM nmomxHO
ObITh paBHO 3, 4 uHTepBajiaM. PaccTosiHue MeXay 3arojoBKaMu pasjiesia u
nojpaszaena - 2 uareppana. Kaxapiil pa3iesn TEKCTOBOrO JOKYMEHTa PEKOMEH-
JyeTCsl HAYMHAThH C HOBOTO JIUCTA (CTPAHUIIBI).

TekcT MOKyMeHTa JOJKEH OBITh KPaTKUM, YETKUM W HE UMETh Pa3lihy-
HBIX TOJIKOBaHUU. IIpu m3noxkeHnn 00s3aTeIbHBIX TPEOOBAHUN B TEKCTE JOJIK-
Hbl TMPUMEHSTHCA CJIOBA «JIOJDKEH», «CIEIYyEeT», «HEOOXOAMMOY», «TpelyeTcs
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9TOOBI», «HE JOIMYyCKaeTcss» U T.1. [Ipu U3JI0KeHUH APYTUX MOJIO0KEHUN CIemy-

€T TMIPUMEHATH CJIOBA «MOTYT OBITH», «KaK MPABWIOY», «IIPU HEOOXOAUMOCTH,

«MOXeT ObITh» U T.1. IIpu 3TOM JOITyCKaeTCsi UCIOJIB30BaTh MMOBECTBOBATEIh-

HYIO (HOpMY HM3JTIOKEHHUs TEKCTa, HAlPUMEp, «IIPUMEHSIOT», «yKa3bIBAIOT» U

T.I. B KypcOoBOM MpOEKTe AOKHBI TPUMEHATHCS HAYYHO-TEXHUUECKUE TEPMHU-

HbI, 0003HAYEHUS W OMpE/EICHUs, YCTAHOBICHHBIC COOTBETCTBYIOIMMH CTaH-

JapTaMu, a IPU UX OTCYTCTBUU — OOMICTIPUHATHIC B HAYYHO-TEXHUYCCKOU JIU-

Teparype.

B mexcme kypcoeozo npoexma ne donyckaemcs:

— IPUMEHSATH 000POTHI PA3TOBOPHON PEUH, TEXHUIIU3MBI, MPOGECCHOHATN3MEI;
— IPUMEHSTH JJI1 OJHOTO M TOTO K€ MOHSATHUS Pa3IMYHbIE HAyYHO-TEXHUICCKUE
TEPMUHBI TIPH HATMYUN PA3HO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

— IPUMEHSTH MTPOU3BOJIBLHBIE CIIOBOOOPA30BAHMUS;

— MPUMEHATh COKPAIICHUS CJIOB, KPOME YCTAHOBJICHHBIX NPABHJIAMU PYCCKOMH
opdorpaduu;

— TpUMEHATH 3Haku: (-) (MuHyC), & (mumamerp), < (MeHsbIe), > (Oombime),
= (paBHO), # (He paBHO), Ne (Homep), % (TporeHT), > (OOJbIIEe UK PABHO),
< (MEeHbIIIE WM PABHO) — CJIEIYET MUCATh ITU 0003HAYEHUSI CIIOBAMU.

B dopmynax B kauecTBe CHMBOJIOB CIEAYyeT MPUMEHSIThH O0003HAUYCHUS,
YCTaHOBJIEHHBIE COOTBETCTBYIOIIMMH TOCYJIapCTBEHHBIMH CTaHIapTamu. Bce
o0o3HaYeHUS eAUMHUI] (U3HMUECKUX BEJIMYUH JOHKHBI COOTBETCTBOBATH MEXKTY-
HapoaHoil cucteMe CHU. DTu 0003HaUeHUsI HENb3sl MUCATh B OJHOUN CTPOKE C
dopmynamu (cpasy mocie GhopMyIbl), UX CIEIyeT MUCaTh B KOHIIE PacyeToB.
[TosicHeHHsI CUMBOJIOB M YHCIIOBBIX KOA()(DHUIIMEHTOB, BXOIANINX B (OpMYIY,
€CJIM OHU HE TIOSICHEHBI paHee B TEKCTE, JOJDKHBI OBITh MPUBEICHBI HETIOCPE/I-
CTBEHHO ToA (opmyroi. [ToscHEHHS KaKI0TO CHMBOJIA CIeAyeT JaBaTh C HO-
BOM CTPOKHM B TOW IOCJIETOBATEIILHOCTH, B KOTOPOH CHUMBOJIBI TIPUBEACHHI B
¢dopmyite. IlepBasi cTpoka MOsSICHEHUS JOKHA HAYMHATHCS CO CJIOBA «TIE» U
0€e3 ABOETOUNS MOCIE HETO.

Ilpumep: Tok B amekTpudecKoit 1ienu |, A BBIYUCISIOT 110 (hopMmyJie:

| =—, (2.1)

rae U — HanpsoKeHUe Ha yJacTKe SJICKTPUYECKOM menu, B;
Z — TIOJTHOE COITPOTHBIICHUE JICKTPHIECKOM 1enu, OMm.
dopMyibl JOKHBI HYMEPOBAThCS CKBO3HOW HyMepamueil apaOCKuMu
nudpamMu B mpenenax paszena, KOTOPhIE 3alUCHIBAIOTCS HA YPOBHE (POPMYITBI
crpaBa B KpyIUIbIX ckoOkax. Homep ¢dopMyisl cOCTOMT M3 HOMEpa pasjeina u
MIOPSIIKOBOTO HOMepa (hOpPMYJIBI B paszeiie, pa3faeieHHbIX TOUYKOW. CCBhUIKH B
TEKCTE Ha MOPSIKOBbIE HOMepa (DOPMYIT 1at0T B CKOOKaX.



3 MPABUJIA O®OPMJIEHUA TPAOUUYECKOMN YACTH

['paduueckuit MaTepuas KypcoBOro MpOEKTa BKIIOYAET JABa JucTa (Qop-
Mara A1, BBINIOJIHEHHBIX C UCTIOJIb30BAHUEM KOMITBIOTEPHOM TEXHUKH.

Ha nepBoM J1CTE BBIMOJIHAETCS IUIAH PACIOJI0KEHHS CUIIOBOTO JIEKTPO-
000pyA0BaHUSI OCHOBHOTO MPOU3BOJACTBEHHOTO MOMEIIECHHSI O0BEKTa 3JIEKTPHU-
duKanuu, ¢ pacyeTHOW CXEeMOW 3JeKTpooOopyaoBanus. Ha miaHe TOHKUMU
JIMHUSIMU TTOKa3bIBAIOT IMPENEIbHO YIPOUIEHHYK CTPOUTEIBHYIO YacTh 3/1aHUS
(MOMeEIIEHUs]) U KOHTYpPbl TEXHOJOTHYECKOrO0 OOOpYJAOBaHUS, a 3JIEMEHTHI
ANEKTPUUECKUX CETeH U AIEKTPOOOOPYIOBAHUS BBIACISIOT 00Jiee TOJCTHIMU
JIVHUSIMH.

Ha nnane cunoBoro 3inekTpooOOpyI0BaHUs OKOJIO YCIIOBHOTO M300paXke-
HUSI TPUEMHHKA DJIEKTPUUYECKON 3HEpPruM (3IEKTPOJBUraTellb, BOJOHArpeBa-
TeJb U T.J.) MUIIETCS APOO0b, B UUCIHUTENIE KOTOPOU YKA3bIBAETCS HOMEP TOKO-
IIPUEMHHUKA, 4 B 3HAMEHATENE — €r0 HOMUHAJIbHAs: MOITHOCTh B KBT. Ha BBIHOC-
KE OT CWJIOBOM CETH, UAYIIEW K TOKOIPUEMHUKY, B UHUCIIUTEIIEC YKa3bIBACTCS
Mapka U KOJIMYECTBO Kalenel MM MPOBOJIOB, YUCIO U CEYEHHUE KU, a B 3HA-
MEHaTese — Crnocod MPOKIAJIKH.

Ha BTOpOM nmucTe HEOOXOAUMO MPUBECTU CTPYKTYPHYIO ((DYHKIIMOHAIIH-
HYIO WM OJIOK-CXeMY) U MPHUHIIUIHAIBHYIO 3JICKTPHYECKYI0 CXEMbl aBTOMATH-
3allMd U yIPABICHUS OJHUM WM ABYMSI OCHOBHBIMU TEXHOJIOTHYECKUMHU MPO-
1eccaMu (Mo 3aJJaHUI0 PYKOBOJUTENS), a TaKKE HEOOXOAUMBIE JJIs TTOSICHEHUS
MPUHIMIA pabOThl JUarpaMMsbl, rpaduKu, YePTEKHU OOIIMX BUJIOB YCTAaHOBOK,
mkagoB, MyJIbTOB YIIPABIICHHUS.

[Tpu npoekrupoBanuu [1, 2, 3, 7, 8] cxeM HagO CTPEMHUTHCS K MX KOM-
MaKTHOCTH, HO HE B yIIEPO SICHOCTU U YHWTaeMOCTH. JJis 3TOro cxema J0JDKHA
COAEPkKAaTh HAUMEHBIIIEE KOJINYECTBO U3JIOMOB U MEPECCUYCHUM JIMHUN CBA3U, a
pPacCTOSTHUE MEXKy COCEAHUMU MapajuIeIbHBIMU JIMHUSAMU CBSI3U JOJKHO OBITH
HE MEHEE 3 MM.

Ha npyuHuMnuanbHON 3EKTPUYECKON CXEME ITOKa3bIBAIOT:

1 Cxemy rnaBHbIX (CHJIOBBIX) lienicii. Ee BBIMOJHSIOT OOBIYHO B pa3Bep-
HYTOM BHJIE U B MHOTOJIMHEHHOM HM300paKEHUHU.

2 llenu ympaBiieHUs], PETYJIUPOBAHUS, 3alUTHl U3MEPEHUSI U CUTHAIU3a-
L[UH.

3 Haanucu, MOsSICHSIONINE MPUHIUT paOOTHI 1eNell aBTOMAaTUKH U yIIPaB-
JICHHSL.

Bce sneMeHThl MpUHIMNIUATIBHBIX CXEM H300pakaroT B BHJIE YCIOBHBIX
rpaduueckux 0003HAYEHUN, YCTAHOBICHHBIX B COOTBETCTBYIOIIMX CTaHAapTaXx
ECK/l. KomMmyTupymomue ycTpoicTBa n300paxarT B OTKIOYEHHOM MOJIOXKE-
HHUM, TO €CTh MPU OTCYTCTBUU TOKAa BO BCEX LEMSAX CXEMbl M MCKIIOYECHUU
BHEITHUX MEXAHUYECKUX CUJI, BO3JICCTBYIOIINX HA MOJIBUKHBIC YACTH amIapa-
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ToB. [lepekitouareny, He UMEIOIME OTKIIIOUEHHOTO TOJIOKEHUS, N300paxaroT
B OJIHOM U3 MOJIOKEHUH, MPUHITOM 3a ucxogHoe. KoHTakTel mpuOoOpoB, ume-
PAIOIIMX TEXHOJOTHYECKUE IMapaMeTpbl, HAPUMEp, TEMIIEPATYPY, NABIICHUE,
MMOKA3bIBAKOTCS B COOTBETCTBHM C WX MOJIOKEHHEM MPHU ONTHUMAJIBLHOM 3Haue-
HUU 3TUX MMAPAMETPOB.

Kax eIt a71eMeHT, M300pakKeHHBIM Ha CXeMe, JOKEH MMETh MO3UIIMOH-
Hoe o6o3HaueHue o ['OCT 2.710-81. [To3unmonHoe 0003HAYEHUE COCTOUT U3
IBYX yacTel (nByxOykBeHHBIH kon) [3, 4, 5, 6]. [lepBas yacTh COACPKUT ABE
POMKCHBIE OYKBBI JATUHCKOTrO ajidaBuTa, 0003HAYAIONINE YCIOBHBIM KO 3Jie-
MEHTBI, @ BTOpasl 4acCTh — MOPSAKOBBIM HOMep 3jemeHThl. Hanmpumep: KK2 -
BTOPOE JIEKTPOTEIIIOBOE PEIIE.

Tab6auua 3.1 — BykBeHHbIe KOAbl Han(0/1ee PACIPOCTPAHEHHBIX BH/I0B 3J1€MEHTOB

[lepBas 6ykBa Koza

['pymima BUIOB 3JIEMEHTOB [Tpumepsl BUIOB 3JICMEHTOB
(obsi3aTenpHAs) Py PHMED

Ycunurenu, npubopsl TeNeynpas-

A VYcrpolicTBa
JICHUSI, J1a3epbl, Ma3epbl

[IpeobOpazoBaTenu HEdIEKTpUUE-
CKUX BEJIMYWH B AJIeKTpuueckue [ poMKOroBOpHUTENN, MUKPOQOHHI,
(KpoMe reHepaTOpPOB U UCTOYHH-  TEPMOAICKTPUUYCCKHE YYBCTBUTEIb-
B KOB TIUTaHWs1) HJIM HA00OPOT aHa- [HbIE JIEMEHTHI, IETCKTOPHI HOHU3H-
JIOTOBBIC WJIM MHOTOPA3PSIHBIE | PYIONIUX W3ITYYCHUI, 3ByKOCHUMA-
npeoOpa3oBaTeNy WK TaTYNKH | TEJTH, CEITbCUHBI

JUIsL yKa3aHWs MM H3MEPEHUS

C KonpaeHncaropsl

CxeMbl HWHTCTPAJIbHBIC aHAJIOTOBLIC
CxeMbl HUHTCI'pAJIbHBIC, MUKPO- u HI/I(prBI)Ie, JJOrNYCCKUC JJICMCH-

D . N
cOopKH ThI, YCTPOICTBA MaMsITH, YCTPOICTBa
3a/IEPKKH
OcBeTuTenbHbIE YCTPOMCTBA, HArpe-
E DJIEeMEHTHI pa3HbIC YCTp > Harp
BaTeJIbHbIE ATIEMEHTHI
JIucKpeTHbIE AIEeMEHTHI 3aLIUTHI 110
Pazpsanuku, npejoxpaHurend,
F TOKY U HaIlpsKEHUIO, TUIABKUE

YCTPOMCTBA 3alIUTHBIC
MIPEeIOXPAHUTENH, PA3PSIAHUKU

barapen, akkyMysTOpBI, JJIEKTPO-
I'eneparopel, HCTOYHUKY IUTA- PeH, aKiymy PP, P

G XUMHUYECKHE U DIIEKTPOTEPMUYECKHE
HUs, KBapLEBBIE OCLIUILIATOPBI

WUCTOYHUKH
u YcrpoiicTBa mHAUKAaIWOHHBIE B | [IpnOOpHI 3BYKOBOI U CBETOBOIA
CUTHAJIbHBIC CUTHAJIM3ALUH, NHIUKATOPbI
Pene TOKOBBIE U HANIpsKEHUS, peie
K Pene, KOHTaKTOPBI, IyCcKaTENIN IEKTPOTEIIOBBIE, PEJIE BPEMEHH,
KOHTaKTOPbI, MArHUTHBIE ITyCKATEIN
L Karymku MHAYKTUBHOCTH, Apoc- |Jpocceny JIFIOMUHECIIEHTHOTO
cenn OCBEILECHUS
M JIBurarenu JIBurarenu mOCTOSTHHOTO U IIepe-




MCHHOI'O TOKa

[TpuGops1, M3MepUTETHHOE 000-

[TokasbIBaro1ye, perucTpUPYIOIIHe

P Y U3MEPUTEIIbHBIE IPUOOPHI, CUET-
pyZlOBaHUE
YUKH, YAChI
Pa3benunuTenu, KOpoTKO3ambIKaTe-
BrikitouaTenu v pa3be AMHUTENN
Q 71, aBTOMaTUYECKHUE BBIKIIIOUATENN
B CWJIOBBIX LIETISIX
(cuioBble)
[lepemeHHbIE PE3UCTOPHI, TOTECH-
R Pe3ucropst LIUOMETPHI, BAPUCTOPHI, TEPMOPE3H-
CTOpBI
YcTpoiicTBa KOMMYTAIIMOHHBIE B | BhIKITIOUaTenu, nepexiitoyarei,
S LEMNsX YIPaBJICHUs], CATHAJIN3a-  |BBIKIIIOUATENH, CpabaThIBaOIINE OT
1Y U U3MEPUTEITBHBIX pPa3IUYHBIX BO3JEHCTBUI
T Tpaunchopmaropsr, aBroTpanc- | TpaHchopMaTOphl TOKA U HATIPSIKE-
dhopmaTopbl HUS, CTaOUITN3aTOPBI
[TpeoGpazoBaTenu MeKTpUUe- Moaynsaropsl, AeMOAYIATOPHI, JUC-
U CKUX BEJIMYWH B AIEKTPUUECKUE, |KPUMHHATOPHI, HHBEPTOPHI, IPEOO-
YCTpPOICTBA CBSI3U pa30BaTENM YaCTOTHI, BBIIPSMUTEIH
DJEKTPOHHBIE JIAMIIbI, TMO/IbI, TPaH-
[TpuGopsI 11eKTpOBaKyyMHBIE, p ’ 1P
\Y 3UCTOPbI, THPUCTOPHI, CTAOMIIUTPO-
MOJIYIIPOBOAHUKOBBIE
HBI
JIuHUY ¥ 7EeMEHTBI CBEPXBBICO-
W . BoaHOBOIbI, TUITIOJIM, AHTEHHBI
KOW 4aCTOTHI, AaHTEHHBI
[ TeIpu, rHEe3aa, pa30OpHBIE COEaN-
X CoennHeHns KOHTAKTHBIE PH, - P p
HEHUs, TOKOChEMHUKH
v YeTpolcTBa MEXaHUUYECKUE C DNeKTpOMarHUTHBIE MY ThI, TOPMO-
AJIEKTPOMArHUTHBIM MPUBOJOM 33, HATPOHBI
7 YcTpoiicTBa okoHeuHble, puiib-  |JIuHUM MoJenpoBaHus, KBapleBbIe
TPBI, OTPAHUYUTENU GUIBTPHI
Ta6auna 3.2 — [IpumMepbl A1ByXOYKBEHHBIX KO/I0B
[lepBas OykBa .
P KOI[ay I'pynna BuzoB [TIpumeps! BUI0B JIByXOyKBEHHBII
3JIEMEHTOB AJIEMEHTOB KOJ
(oOs13aTenbpHAN)
A YerpoiicTBo (061iee 060-
3HAYCHHE)
[IpeobpaszoBaTenu He- I'pomkorosopurens BA
ANEKTPUIECKUX BeTMYUH MarHuTOCTPUKIIMOHHBIN BB
B AJICKTPUYECKHE (KPOME |DIIEMEHT
TeHEePaTOPOB U UCTOYHU- |[[€TEKTOP MOHU3UPYIOLIUX BD
B KOB MTUTaHUs) WK W3Jy4YECHUN
Hao0opoT aHanorosle CenbCHH-TIPUEMHHUK BE
WJIM MHOTOPa3psiIHbIE Tenedon (kancromn) BF
npeoOpazoBareny i |CelbCHH-AaTYHK BC
JAaTYUKHU U1 YKa3aHus | TemnoBO#l JaTYUK BK




WU U3MEPCHHS DoTOITEMEHT BL
Mukpodon BM
JlaTunk naBieHus BP
[Ibe30308MEHT BQ
JlaT4MK 4acTOTHI BpAILEHHUS BR
(Taxorenepartop)
3BYKOCHMMATEIb BS
JlaT4uK CKOpOCTH BV
Kongencaropsl
Cxema MHTerpajibHas aHa- DA
JIOTOBas
Cxema uHTeTpanpHas, nug-
Cxembl MHTETpaibHble, |[pOBas, JOTUYECKUH dJie- DD
MHUKPOCOOPKHU MEHT
YcTpoiicTBa XpaHEHUs UH- DS
bopmarn
Y CTpoiCTBO 3aePIKKH DT
HarpeBarenbHblil 371EMEHT EK
DNIEeMEHTHI pa3HbIe Jlamnia ocBeTuTENBHAS EL
[Tuponarpon ET
JIMCKpETHBIN IIEMEHT 3a-
LIUTBHI 110 TOKY MTHOBEHHO- FA
0 JIENCTBUA
JIMCKpETHBIN IIEMEHT 3a-
Pazpsagnuku, npenoxpa-
. LIUTBI 110 TOKY UHEPLIMOH- FP
HUTEJH, yCTPOMCTBA 3a- .
HOT'O JICHUCTBUS
IIUTHBIE v
[TpenoxpanuTens MIaBKUi FU
JINCKpPETHBIN JIEMEHT 3a-
LIUTHI 110 HAIIPSKEHUIO, FV
pa3psAIHUK
I'enepatopbl, ICTOYHUKHN
PaTOPEL, barapes GB
MATAHUS
[TpuGop 3ByKOBOI CUTHA- HA
. JU3alu
YcrpolicTBa MHIMKALIM- v
WNHnukaTop CHMBOJIBHBIN HG
OHHBIE U CUTHAJIbHBIE »
[Tpubop cBeTOBOI CUTHAIH- HL
3a1uu
Pene TokoBoE KA
Pene ykazatenpHOE KH
Peine anexTpoTenioBoe KK
Pene, konTakTOpPHI, IMyC- »
KonrtakTop, MarHuTHbIN
KaTenu KM
MyCKaTeNb
Pene BpeMenun KT
Pene HanpskeHust KV
Karymku uaayktuBHo- | [Ipoccenb TIOMUHECIEHT- LL

CTH, APOCCCIIN

HOT'O OCBCIICHUA

JlBurarenn
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AmMnepMeTp PA
CueTyuk UMIYJIbCOB PC
YacToTomep PF
CueTynK aKTUBHOM SHEPTUHU Pl
[Ipubopsl, n3MepuUTENDH- <
CueTunk peakTUBHOW SHEP-
HOE 000pyI0BaHUE - PK
[Ipumeuanue. Coyeranue
OmmeTtp PR
PE npumensTh HE 10- v
Peructpupyromnmit npudop PS
mycKaeTcs
Yacsl, n3mMepUTeNb BpEMEHN PT
NEUCTBUSA
BonsT™meTp PV
Bartmerp PW
Brikmrouarenu u pa3p- | BeikirouaTens aBToMaTHue- oF
€AVMHHUTENN B CWIOBBIX  |CKUHU
nensx (3HeprocHadxke-  KopoTKo3aMbIKaTEIb QK
HHE, TUTaHue 000pyI0-
’ py Pa3bnenuuurenn QS
BaHHS U T.].)
Tepmopesuctop RK
[Torenmome RP
Pesucropsl = P »
HIyHT u3MepuTenbHBIN RS
Bapucrtop RU
Beixmrogarens wim nepe- SA
KITFOYaTENh
YcTporicTBa KOMMYyTaIli- | BBIKIIIOYaTENh KHOMIOYHBIN SB
OHHBIE B IIEISIX yIpaBiie- BBIKIIOYaTe b aBTOMaTHYE- SE
HUSI, CHTHAJIN3aIlUU U CKUU
U3MEPUTENbHBIX BrikmrouaTtenu, cpabathl-
[Tpumeuanne. O603HaUE- BaIOIIKE OT PA3IUUHBIX
Hue SF npuMeHstoT s |BO3AEUCTBUM:
arnrapaToB, HE UMEIOIIHX |OT YPOBHS SL
KOHTAKTOB CHJIOBBIX II€- |OT JaBJICHHS SP
nei OT TOJIOXKEeHHS (ITyTEeBOH) SQ
OT YaCTOThI BPAIICHUS SR
OT TeMIePaTypPhbl SK
Tpancdopmarop Toka TA
DJeKTpOMarHUTHBINA CTaOU-
TpanchopmaTopsl, aBTO- P TS
JU3aTOP
TpaHchopMaTOpsI
Tpancdopmarop Hanpsoke- TV
HUS
YcrpoiicTBa cBsI3U Monynsarop UB
Hemonynsitop UR
[IpeobpazoBatenu smek- |[luckpuMuHaTOp Ul
Tpuuyeckux BeiauuuH B [IpeoOpa3oBaTens 4acTot-
JNEKTPUUYECKUE HBII, NHBEPTOP, T€HEPATOP uz
YaCTOTHI, BEITIPSIMUTEIb
[TpuGopsr anexrpoBaky- |[Anoa, CTaOUIUTPOH VD
yMHbIE U ToaynpoBod- | [TpuGop snexTpoBakyym- VL
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HUKOBBIE HBII
Tpanzucrop VT
Tupuctop VS
OTBeTBUTEND WE
JIuaum u snementsl CBY KopoTko3zambikaTenb WK
Bentunp WS
W Tpancdopmatop, HEOAHO- WT
POJIHOCTD, (pa3oBpalaTeNb
AHTEHHBI
ATTeH0aTop WU
AHTeHHa WA
TokocheMHUK, KOHTAKT XA
CKOJIB3SITITHH
[ITeIpn XP
X CoeanHeHHs] KOHTAKT- THe3o XS
HBIC
Coenunenue paz0opHoe XT
COCZ[I/IH‘I’/ITCJIB BBICOKOYa- KW
CTOTHBIM
DIEeKTPOMAarHuT YA
TopMo3 ¢ aneKTpOMarHuT- VB
VYcerpolicTBa MEXaHUYE-  |HBIM IIPUBOJAOM
Y CKHE C DJIEKTpOMAarHut- Mydra ¢ aeKTpoMaruur- ve
HBIM [IPUBOIOM HBIM IPUBOJOM
DNEeKTPOMAarHUTHBIN Ma- YH
TPOH WJIM IUTUTA
VYcrpolicTBa okoHeuHble |OrpaHUYUTENb ZL
z uubTpeL, OuUIbTp KBApLEBBIH ZQ
OTpaHUYUTENH

Tab6auua 3.3 — BykBeHHbIe KOAbI /151 YKa3aHUS (PYHKIIHOHAIBHOTO
HA3HAYeHHUs IJIEMEHTOB

bykBeHHBII bykBeHHBIN O yHKIMOHAJIBLHOE
QO yHKIMOHAJIBHOE HA3HAYCHHE
KOJ KOJ Ha3HAYEHUe
A BcnomorarenbHbii N HN3mepurtenbHbIi
Hampasnenue nuxenus (Bnepen, P IIponopuroHanbHbIN
B Ha3aJl, BBEpPX, BHU3, [10 YaCOBOM Cocrosnue (cTapt, cTOT,
CTpeJIKe, TPOTUB YACOBOU CTPEIIKH) Q OrpaHUYEHUE)
C Cuuraronmit R Bo3sspart, cOpoc
D Juddepenmupyromnimit S 3anoMuHaHUE, 3aMMHCh
F C—— T CuHxpoHu3anus, 3a-
JepHKKa
G W cnbITaTenbHBIHN \Y/ CropocTs (yckopenme,
TOPMOKEHHE)
H CurHanbHbIN U CnoxxeHue
I WNuTterpupyrommii X YMHOXeEHHE
K Tonkaromuii Y AHaJIOroBbIH
M ['aBHbII Z [{udposoii
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Pucynok 3.1 — OcHOBHasi HAANKUCH: a) — VIS YepTexKeil U cxeM; 0) — IJI1 TEKCTOBBIX
AOKYMEHTOB; B) — VIl OCJIETYIOLIUX JUCTOB YepTexKel, CXeM U TeKCTOBBIX JOKYMEH-
TOB

O0o03HaueHUE YCTPOMCTB M UX DJIEMEHTOB HAa CXEMax MPEJICTABISIOTCS
CJIEAYIOIUM 00pa3oM:

- MIPU TOPU3OHTAIHLHOM H300paKEHHUM IIeTiel - HaJ rpaduyecKuM H300-
paXKeHHEM YCTPOKCTB;

- TIpU BEPTUKAITBHOM M300paKEHUU IIETICH - CIpaBa OT COOTBETCTBYIOIIIC-
ro rpaduuecKoro n300pakxeHusl.
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[Ipn HEOOXOIMMOCTH COCTaBHBIM YacTsIM (3JIEMEHTaM) YCTPOMNCTB, MpPHU-
CBaMBAlOTCA MOPSAIKOBbIE HOMEpPA, MOJyYeHHbIE JOOABICHUEM K MOPSIKOBOMY
HOMEPY MO3UIIMOHHOTO 0003HAYEHUS JIEMEHTa Yepe3 TOUKY.

Hampumep: KM3.2 — BTOpast mapa KOHTaKTOB TPETHETO MAarHUTHOTO MyC-
KaTeJs.

Ha mpuHIUNManbHON 3JIEKTPUIECKON CXeMe JOJDKHBI OBITh ONPECICHBI
BCE AJIEMEHTHI, BXOJIAIIME B COCTaB ycTpoiicTBa. JlaHHBIE 00 AIeMeHTax 3aIru-
CBIBAIOT B MEPEUYCHB PJIEMEHTOB, 0(DOPMIICHHBIN B BUAC TAOIHIIBI, KOTOpas pac-
MoJIaraeTcsi HajJ OCHOBHOM Haamuchbio. B Tabnuile yka3pIBalOT MO3UIIMOHHOE
0003HauYeHHE HJIEMEHTa, HAMMEHOBAHHUE 3JIEMEHTA, KOJIMYECTBO DJIEMEHTOB Ha
CXEMe.

Bcest TexHHYecKast JOKyMEHTAIHS COMTPOBOKIAFOTCS OCHOBHOM HaIIMHCHIO.
OcHOBHBIE HAJIIIMCH PACTIONATAIOT B MTPABOM HIDKHEM YTy TEXHUYECKUX JTOKY-
MeHTOB. Ha nmucrax ¢opmara A4 OCHOBHBIC HAIIMCH PACIIONIArarOT BIOJb KO-
POTKOM CTOPOHBI JIUCTA.

OCHOBHBIC HAJIMCH, IOMOJTHUTEIbHBIC Tpadbl U PAMKUA BBITOJHSIIOT
CIUTOITHBIMU OCHOBHBIMH M CIUTIOITHBIMM TOHKMMH JIMHUSAMH. B rpadax ocHOB-
Hoit Haanucu (I'OCT 2.104-68) (Homepa rpad Ha pucyHke 3.1 JaHbl B CKOOKAX)
yKa3bIBAIOT:

1 — mammenoBanue m3nenus B coorBercTBuM ¢ I'OCT 2.109-73, wnm
HAaMEHOBAaHHUE YEPTEKa,;

2 — o6o3nauenue gokymenta (KII — kypcoBo# mpoekT, HoMep 3a4eTHOMN
kHIKKH, HOMep Jcta (01, 02,...08), Tum cxemsr 'OCT 2.701-76;

3 — HaUMEHOBAHME JIOKYMEHTa (KYpCOBOM IIPOEKT);

4 — mutepy o 'OCT 2.103-68 (yueOHnast - Y);

5 —Mmaccy m3aenus no 'OCT 2.109-73 (ecnu umeercs);

6 — macmTab (B coorBercTBuM ¢ [OCT2.302-68 u I'OCT 2.109-73);

7 — MOPSAKOBBI HOMEp JHMCTa (HA TOKYMEHTaX, COCTOSIIUX M3 OJHOTO
JucTa, rpady He 3amoaHSIoT);

8 — o011ee KOJIM4IEeCTBO JIMCTOB JJOKYMEHTA,;

9 — HaMMEHOBaHWE WJIU PA3TUYUTENBHBIN UHACKC MPEANPHUSTHS, BBITYC-
katomero JokyMeHT (CtI'AY, naumeHoBaHue Kadeapsl);

10, 11, 12 — xapakrep pa®oThl, GamMINKM U MOJINUCH JIMI, pa3padoTaB-
X TOKYMEHT;

13 — nara noanucu JOKyMEHTA.

CxeMBI B 3aBUCUMOCTH OT BHJa 3JIEMECHTOB U CBHSCﬁ, BXOJAIIIUX B COCTAB

W3NS, TTOAPA3ACIAIOTCS Ha BUIBI, UdpyemMbie OyKBaMu pyccKkoro andasu-
Ta!

14



Bua cxembl
DJIeKTpUUecKas
['mapaBinyeckas
ITHeBMaTHu4eckas
Kunematuueckas
Onruyeckas

[Iudp

=Aa770

Bux cxembl
BakyyMmHas
['azoBas
ABTOMaTH3AIUNA
KombOunupoBannas

CxeMbl B 3aBHUCUMOCTH OT OCHOBHOI'O Ha3HAUCHMS HoApasaAC/IAr0OTCA Ha

THUIIBI, QpyeMbie apabcKkuMu 1udpamm.
Tun cxembr udp no I'OCT 2 701-76  [ludp no CT COB 527-77

CrpykrypHas
QOyHKIIMOHAIbHAS
[IpuHIIMNIMATBEHAS
(moJiHast)
OKBUBaJICHTHASA
Coenunenuit
(MOHTaXHAasI)
OoOmas
[Hoaxnrouenns
Pacnonoxxenus
IIpoune
OO0benHeHHas

DnekTpooOopyI0BaHUS

Y IPOBOJIKH

DJIEKTPOCHAOKEHUSI

H CBA3U

1
2

101
102

201
202

301
302
303
401

402

403

HauMenoBanue cxembl ompenensercsa ee BUAOM U TunoM. Hampuwmep,
cxema 3JIeKTpuueckas npuHuunuanbias — mudp 33 cornacHo 'OCT 2.701-76.
JlomyckaeTcsi COBMEIIATh CXEMBI CIEAYIOIIUX TUMOB: NMPUHIMIAAIBHYIO U CO-
€IMHEHUN, COCAUHEHUN U MOJKIoUYeHUsS. COBMEIIEHHOW CXeMe MPHUCBAUBAIOT
HAMMEHOBAHHE CXEMBbI, TUIl KOTOPOH UMEET HAMMEHBIINH MOPSIKOBBIN HOMED.
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4 METOJINKA PACUETA PACHPEJEJUTEJBHBIX
YJIEKTPUUECKUX CETEN

4.1 HcxoaHble JaHHbIE /151 BHINIOJHEHHUS PACYETOB

OOCTOsATENTbHOE M3YUCHHE DJICKTPUYECKUX HArpy30K B CEIILCKOM XO3SM-
CTBE€, MPOMBIIIJICHHOCTU - CJIOXKHas CaMOCTOATENbHas 3adada. J{ins Haubosee
4acTO paclpOCTPaHEHHBIX MPOU3BOJACTBEHHBIX 3JIEKTPONPHEMHUKOB MOKa3aTe-
JI1 HArpy3Kd ONpPEJEJCHbl HA OCHOBE MHOTOJIETHHX JKCIEPUMEHTAJIbHBIX HC-
CJICIOBAHUI.

B nmanHoM pasjaene mpuBOJMTCS Taljuvila Harpy3ok TpaHChHOpMaTOPHBIX
HOJACTAaHIIUU.

4.2 OnpeaeneHue MecTa pacnosioKeHHUs
TpaHCGOPMATOPHOM NMOACTAHIUM.
Br10op konpurypauuu cetu 0,38 kB. Onpenesienne KOOpaAMHAT LEHTPa
IJIEKTPUYECKHX HATPY30K

[TorpeOurenbckue TpaHcHOpMaTOPHBIC IMOJACTAHIIMKA CIICAYyST pacioiia-
raTh B IICHTPE JJICKTPUUECKHX HArpy3ok. EciiM HeT BO3MOKHOCTH YCTAaHOBHTh
TpaHC(POPMATOPHYIO IMOJCTAHIIMIO B PAcueTHOM MECTe, TO €€ HE0O0XO0JIUMO
YCTaHOBUTH B TOM MECTE, KOTOPOE MAaKCHUMAaJIbHO MPUOIMKECHO K IICHTPY JICK-
Tpuueckux Harpysok [9, 10, 20, 21, 22].

KoopauHatel IIeHTpa 3JIEKTPHYECKUX HArpy30K OIPEACIIIIOTCA 10 (op-
MYJIaM:

n SiXi
x=4L (4.1)
Si
2S5
y="5 (4.2)

S

M-

LN

rae Si, — pacueTHast MOIITHOCTh Ha BBOJE I-r0 moTpeOuTess, KBA:
Xi, Yi - KOOPJAHHATHI i-r0 mOTpeOUTEIs.
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4.3 Onpenesienne 3jieKTpuiecknx Harpy3ok ceru 0,38 kB

Omnpenenenre Harpy30K MPOU3BOJAMUTCS JIJIs KaXKJIOT0 ydyacTka cetu. Eciau
pacyeTHbIe HAarpy3Ku OTJIMYAIOTCS 10 BEJIWYHWHE He 0ojiee yeM B YEThIpE pasa,
TO WX CYMMHPOBAHHE BEACTCS METOJOM K03 (dUIMEeHTa OJHOBPEMEHHOCTH, B
MIPOTHBHOM CJIy4ae CYMMHPOBAaHHE HAarpy30K BEIETCS METOJOM HaI0aBOK IO
bopmynam:

P, =P + AP, ’ (43)

Q, = Quax +AQ, (4.4)

1€ Pmax, Qmax — HAMOOJBIIINE U3 CYMMHUPYEMBIX HAarpy3ok, KBT, kBap;
APi, AQi — HagOaBKH OT i-X Harpy3ok, kBT, kBap.
PesynbTaT odopmisiercs B Tadnuity 4.1.

Ta6auua 4.1 — /lanHble M0 NOTPeOJIEHUIO JJIEKTPOIHEPI MU
B JHEBHbIC 1 BeYepPHHE MAKCUMYMbI

YyacTok

e P, kBT Qx, kBap Sy, kBA Ps, kBT Qs, KBap S:, KBA

CymMmupoBanue Harpy3ok Ha TII Bemercs MeTo0M HaI0aBOK HIIA KOA(-
¢HUIMeHTa OJHOBPEMEHHOCTH aHAJOTUYHO, M PE3yJIbTaThl PACUCTOB 3aHOCSATCS
B Ta0uIty 4.2.

Tab6auua 4.2 — CyMMupoBaHHue HArpy30K /i TPAHC(HOPMATOPHBIX MOACTAHLMIA

Howmep TII | Py, kBT Qy, KBap Sy, kBA Ps, kBT Qs, KBap Si, KBA

DJIEKTPUYECKUE HArPy3KU IMPOMBIINUICHHBIX NPEANPUATHN ONPEACISIOT
BBIOOP BCEX AJIEMEHTOB CHUCTEMBI AJIEKTPOCHAOXKEHUS: JIMHUN 3JIEKTponepeaa-
Yy, palOHHBIX TPaHC(HOPMATOPHBIX MOJCTAHIUNA, TUTATEIIBHBIX U PacCIpeeIu-
TeJIbHBIX ceTer. [103TOMy ITpaBUIBHOE ONpPENEIIEHUE DIIEKTPUUECKUX HATPY30K
ABJISIETCS] PEIIAIOIINM (PAKTOPOM MPU NMPOEKTUPOBAHUU U SKCIUTyaTallUU DJIEK-
TPUYECKUX CETEH.

Pacuer Harpy30k Ha pa3HbIX YPOBHSX 3JIEKTPOCHAOXKEHUS MPOU3BOIUTCS
pPa3IMYHBIMU METOJAaMHU B 3aBUCHMOCTH OT HUCXOJHBIX JAHHBIX U TpeOOBaHUU
TOYHOCTH. OOBIYHO pacyeT BeIyT OT HU3LIUX YPOBHEW K BhicIMM. OHAKO Mpu
IIPOEKTUPOBAHNN KPYIHBIX MPEANPUATHN MHOTAA NMPUXOAUTCS BECTH PACUETHI
OT BEpXHUX YPOBHEN K HWKHUM. B 3TOM ciydae mosib3yroTCs KOMIUIEKCHBIM
METOJIOM pacuera. 3a OCHOBY OepyT MH(OPMALMOHHYH 0a3y aHaJOTUYHOIO
OpEeanpUsATHs (TEXHOJIOTHS, 00bEM MPOU3BOJACTBA, HOMEHKJIATypa W3JEIUN).
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[Ipu 3TOM cHauaja pemarT BOMPOCH AJEKTPOCHAOKEHUS MPEANPUITHS B IIe-
JIOM, 3aT€M KOMIUIEKCa 1I€X0B, OTACIBHOIO TPOU3BOJICTBA, paliOHA 3aBOJIa; 1IeXa
WIA YacTH 3aBojJa, nurtarommxcsa ot ogqHou PII. KoMmiekcHsii meTon nipeny-
CMaTpUBAET OJTHOBPEMEHHOE NMPUMEHEHHE HECKOJIBKHUX CITIOCOOOB pacuera Mak-
CUMaJIbHOU Harpy3ku P, (Tabmi. nanee).

Ta6auna 4.3 - MeToabl pacueTa JIeKTPUUYECKUX HATPY30K

Mertop pacuera dopmyna [TosicHenus
I[To anexkTpoemMKoCcTH Mi, Di - 00BbeM | IITEKTPOSMKOCTB MTPO-
MPOTYKIIUU P=Y0i Mi/ T, axﬂyrcunn I-ro BH/a;
v - TOZIOBOE YHCIIO YaCOB UCIOJB30Ba-
HUSl MAKCUMYMa Harpy3Kd
ITo obmieromoBoMy Ku - cpenneronoBoii k03 GUIMEHT MaK-
AIEKTPONOTPEOIICHUIO CUMYyMa;
P=Ky A/T: | A -o00meromnoBoe 3JIeKTporoTpede-
HUE;
Tr = 8760 - yncao 4acoB B roay
[To ynenbHBIM MOIITHO- Y - yAeNbHas JIOTHOCTh HATrPy3KH;
CTSIM Harpy3ok Py=yF F - nnowmane npeanpusitus, paiioxa, ue-
Xa
I[To cpenneromoBomMy Pycr - cyMMa yCTaHOBIIGHHBIX MOIITHO-
K03 (HUIHEHTY crpoca Py =K Pyer CTel;
K. K¢ — koapdunuent cnpoca
MeTton ymopsioueHHBIX Pycr - cyMMa yCTaHOBIIGHHBIX MOIITHO-
auarpaMm CTEH;
Py=Ky Ky Pyer | Ky — k03 duniuenT makcumyma (Tadm.
1.8);
K — ko3¢ durmenT ncnoab30BaHus

Jlis pacyeTa 3IeKTPOCHAOKEHUSI TTPOMBIIIICHHBIX OOBEKTOB MPUMEHUM
METO/JI IO cpeHeMy KO3 UIIMEHTY crpoca, Ui TPy HoTpeOuTeneit npume-

HUM MCTOJ YIIOPAJOYCHHBIX JUAI'PAMM.

Ta6auna 4.4 - CBogka OCHOBHBIX MOJIOKEHU 10 ONpee/IeHUI0 PACYeTHBIX
3JIEKTPUYECKUX HATPY30K METO0M YIOPSA04YeHHbIX IMarpamMMm

DaKTHYECKOE YHC- P
_ HOM. Max
JI0 ANEKTPOIPUEM- m=—— Nogy Py, xBt Qp, KBap
HUKOB B Irpynie, N Pou. min
1 2 4 5
n n
Tpu u Menee HE OIPEICIIIeTCS Pp =2 Puou Qp =2 Puon - (9O
1 1
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m<3

IIpun<10

[Tpu onpenencaun Py = Ky Pox = Qp=1,1-Qen

uckmoyarores Ol = KuYKiPuw  [mPHN>10

CyMMAapHas MOt | Mop =N g e nensercs|Qp = Qew =

HOCTBh KOTOPBIX HE 1o a6, 1.8) n

npesbimaet 5 % o =2 Py 100

> Puow TPYIIIIBI 1

boinee Tpex P =S Ky Pron Q,=0.75P,
(momyckaetcs (mns OI1 putens-

m >3 IPUHUMATb HOTI'0 pexuma

(Tounoe ompenene- | Ny < 4 |Ks=0,9 qns D11 |cosp=0.8,

HUE He TpedyeTcs) amutensHoro pe- (tge=0.75) Qp= P,
xuma 1 K;=0,75  |(msa OIT TTKP
mis OI1 TTIKP) cos=0.7, tgp=1)

[Ipun<10
Qp = lal'QCM
Py =Ky -Peu npu n > 10
m>3 Nap = 4 |(Ky onpenensiercs | = Q,, =
o Tabi. 1.8) n
= %P on - 1QO
Nsg) > P, p= Pev = —
m>3 200 = Ky Poon Qp = Qcm

D¢ dhexTUBHOE YUCIO FIEKTPONPUEMHUKOB ONIPEACIISIETCS 10 COOTHOIIIE-

2
n n
HHIO N = (izlpHOM.ij _ZlPEmM.i
= iz

Ta6auna 4.5 - Onpenenenne ko3gppuuueHTa MAKCUMYyMa
10 U3BECTHBIM 3HAYEHUAM Ky M Ny

" Koaddunuent makcumyma Ky pu Ky

" 010102 |03 |04 )|05]| 06|07 ]| 08/ 09
4 1343311264214 187 |165|146 129|114 | 1,05
5 1325287242 | 20 | 176|157 141|126 | 1,12 | 1,04
6 |304|264|224|188|166|151|137|123| 1,1 |1,04
7 1288|248 | 21 |18 |158|145]133|1,21|1,09 | 1,04
8 127212311199 |172|152| 14 | 13 | 12 |1,08 | 1,04
9 |25 |22 |19 165|147 137128118 | 1,08 | 1,03
10 | 242 | 21 |184| 16 | 143|134 |126 | 116 | 1,07 | 1,03
12 1224119 | 1,75|152 136 | 128|123 |1,15| 1,07 | 1,03
14 1210|185 |167|145|132 125|120 113 | 1,07 | 1,03
16 199|177 161|141 128 |123|118 1,12 | 1,07 | 1,03
20 1184 |165| 15 134|124 | 12 |115| 111|106 | 1,03
25 (171155140128 121|117 |1,14| 1,10 1,06 | 1,03
30 1162|146 |134 124 |119|116|1,13| 1,10 |1,05| 1,03
35 (155141130121 117 |115|1,12|1,09| 1,05 | 1,03

19



40 /150 137127119115/ 113 112|109 105|103
45 1145133125117 (114112111108 104|102
50 1140130123116 /113|111|110| 108|104 | 1,02
60 1132125119114 112|111 109|107 103|102
70 127122117112 110|110 109|106 | 103 1,02
80 125120115111 /110|110|108|105]|103] 1,02
90 123118113 /110109109 108|105 102|102
100 1121 |117|112 110|108 108|107 105 102|102
120 1 1,19 (115|112 109 107 107|107 105|102 101
140 | 1,17 (115|111 | 108 | 1,06 | 1,06 | 1,06 | 1,05 | 1,02 | 1,01
160 11,16 | 1,13 |1,10]108 | 105|105 105104 102|101
180 | 1,16 {112 1,10 | 1,08 1105 | 105|105 |104|101 1,01
200 1115112 109|107 ]105]105|105|104 101100

4.4 OnpenesieHUe YMCJIA U MOITHOCTH
TpaHc(hOpMaTOPOB HA MOJACTAHINH

Jlns nmotpeduteneit |l u 11l kareropuu B 3aBUCUMOCTH OT BEJIUYUHBI pac-
YETHOM HArpy3Kd MOTYT MPUMEHSTHCS TpaHC(HOPMATOPHBIE MOJCTAHIIMU C OJ1-
HUM WU AByMs TpaHchopMartopamu. JIis mUTaHUS AICKTPUUECKON dHEPTHUEH
noTpedutesnel | kareropuu HEOOXOIUMO TTPUMEHSTh TpaHCPOpMaTOPHBIE TTO/I-
CTaHIIMM C JIBYMS TpaHc(opmaTopaMu WM OJHOTpaHCHOPMATOPHBIC MMOJICTAH-
UM C PE3EPBUPOBAHUEM JIU3EIBbHBIMU JIEKTPOCTAaHIMUSAMU. C y4eTOM MepCreK-
TUBBI Pa3BUTHUS BbIOMpaeTcs KOA(DPUIIMEHT pocTa HArpy3oK TpaHchopmaTop-
HOM IIOJICTaHIINH.

PacuetHast Harpy3ka ¢ y4eTOM MEPCHEKTUBBI Pa3BUTHUSL OMPEACISAETCS 10

dbopmyie

S =K Sy, (4.5)

r7e Kp — KO3 (PUIMEHT pocTa Harpy30K.

MoruHocTs TpaHncopmaTopa BEIOMPAETCS UCXOS U3 YCIOBUS

S,, £5,<8S,, ’ (46)

riae S, — HKHANW SKOHOMUYECKUI MHTEPBAT,

S,.¢ — BEpXHUI IKOHOMUYECKUN WHTEPBAJ.

BriOpannbiii TpancopmaTop nposepsercs o kod3hPUIMeHTy cucrema-
TUYECKUX MEePErpy30K COrIacHo.

K —_—°P

Y Sw, (4.7)

TexHudeckue NaHHbIe BRIOPAHHOTO TpaHcPopMaTopa 3aHOCITCS B TaOJIH-

iy 4.6.
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Tabauna 4.6 — Texunueckue 1aHHbIe TPaHcopMaTopa

Coueranue
. Tok
Tum Homunanehas | Hanpspxenuid, | [lorepu, kBt | Hanpsbxenue x Cxema co-
MOIIIHOCTb kB K.3. % 7| eqUHEHUN

%

B.H. HH. |xx. K.3.

4.5 BpiOop THIIA OACTAHIUMN

Heo6xonnmo 060CHOBATH BBHIOOp THIIA TpaHCHOPMATOPHOM MOJCTAHIIUU
(KTTI, mautoBast TII u T.11.) U IPUBECTHU €€ CXEMY DJIEKTPUUYECKYIO TPUHIUTIH-
anbHy10. B cilyyae ucrnosiap3oBaHus 0JHOTpaHC(HOPMATOPHON MOJCTAHIINY, TIPU
Hanuyuu notpedurenend | kareropuu, HEOOXOIUMO MPOU3BECTH BHIOOpP aABTO-
HOMHOTO MCTOYHHKA TTUTAHU.

4.6 OnpenesieHre MeCTA PACIIOJIOKEHUS paclpeaeuTeIbLHOI
noactanuuu. Kongurypauusi ceru BbICOKOT0 HANIPSIZKEHU S
U ompeje/ieHHe BeJTUHYHMHBI BICOKOTO HANPSI:KEHU I

PacnipenenutenbHble, Kak U MOTPEOUTEIbCKUE TPAaHCPOPMATOPHBIE MOJI-
CTaHIMU CJIEyEeT pacrojiaraTb B MECTE, KOTOPOE MAKCUMAJIbHO MPHUOIMKEHO
LHEHTPY JIEKTPUUECKUX HATPY30K.

OnTuMansHOE HanpsHKEHUE onpeensercs no gopmyle

U, = 434,L, +16P -107 ’ (4.8)

rae L, — DKBHUBajeHTHAS JUIMHA JIMHUH, KM;
P\ — pacueTHast MOIIIHOCTH Ha TOJIOBHOM YyuacTke, KBT.
DOKBHBAJICHTHAs JJIMHA Y4acTKa ONpeensiercs no Ggopmylie
L, =L, +Zn‘,|_i -%
= A, (4.9)
riae Li — muHa I-ro yyactka JIMHUAU, KM;
Pi — MomHOCTS i-0 ydacTka JuHuu, KBT.
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4.7 Onpenesienne HATPY30K B CETH BHICOKOT0 HATIPSAKEHHUS

Harpy3ku onpenensitorcst Al KakJI0Tro ydacTtka ceTd. Ecnu pacuerHbie
HArpy3Ku OTJIMYAIOTCS 10 BEMYUHE HE O0Jiee YeM B YeThIpe pasa, TO UX CyM-
MUPOBAHUE BEAETCA METOJ0M KOA(DPUIMEHTa OJHOBPEMEHHOCTH Mo (opMy-

JIaM:
o -k SR, (4.10)
Q, =k>Q;, (4.11)

i=1
r71e Ko — KO3 OUITMEHT OJHOBPEMEHHOCTH.
B npoTtuBHOM cilydae CyMMHpOBaHHE Harpy3oK BeJIeTCsS METOJA0M Haaba-

BOK 110 (popMyJiaM:

P, = I:)max + n API
” % , (4.12)
Q, = Quux + 3AQ,
2 (4.13)

1€ Pmax, Qmax — HAaMOOJBIINE U3 CYMMHUPYEMBIX Harpy3ok, kBT, kBap,

APi; AQi — HagOaBKH OT I-X Harpy3ok, kBT, kBap.
Pe3ynbTaThl pacueToB cBOJATCS B Tabnuily 4.7.

Ta6auua 4.7 — CyMMHpOBaHHEe HATPY30K JIsl TPAHC(OPMATOPHBIX MOACTAH M
S:, KBA

HOMep P;[, kBT QH’ KBap SH’ kBA PB, kBT QB, KBap

ydacTka

4.8 Pacyer ceyeHMsi MPOBO/IOB C€TH BHICOKOT0 HANIPSIKEHUS

Pacuer ceueHus IIPpOBOAOB CCTH BBICOKOI'O HAIIPSXKCHHUA IIPOU3BOAUTCA

10 PKOHOMHYECKOM TNIOTHOCTH TOKA

IP
i (4.14)

e
]
rne |, — pacyeTHBIN TOK ydacTKa CeTH, A;
jox — DKOHOMHUUECKAs INIOTHOCTH TOKa, A/Mm? [14]
MaxkcruManbHBIA TOK Y4acTKa JMHUHM BBICOKOTO HAMPSHKEHUS OTPEIEsIeT-

9K

cs mo gpopmysie
S
Imax = £
V3u,, (4.15)

rjae Sp — MOJTHAs pacueTHass MOITHOCTh, KBA;
Uson — HOMHHAJIBHOE HaIpsbKeHue, KB.
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Pacuer cedeHus mpoBo10B CBOUTCS B Ta0uity 4.8.

Ta6auna 4.8 — Pe3yabTaThl pacyera cedeHHs IPOBOI0OB YYaCTKOB CeTH

VYyacTok
CeTH

Mapxka
IIPOBOJIA

Sp, kBA | Pp, kBT | Ip, A Ty, 9ac {Z:(/’MMZ Fox, MM?

4.9 Onpenesienne NOTepPb HANPSKEHUS B BBICOKOBOJbTHOM
ceTu u Tpancopmartope

[Torepu HaNpsKEHUS HA YYACTKAX JIMHUM BBICOKOTO HAIPSIKECHUS B BOJIb-
Tax OINpEeIISIIOTCS 1Mo Gpopmyie
P-ro+Q-X% L
, (4.16)
rjae P — akTuBHAs MOIIHOCTh y4acTKa, KBT;
Q — peakTHBHAs MOIIHOCTh Y4acTKa, KBap;
o — yAeIbHOE aKTUBHOE COMPOTHUBIIEHUE NMPoBoaa, OM/KM;
Xo — yZ€IbHOE PEaKTUBHOE COMPOTHUBIICHHUE TTpoBoAa, OM/KM;
L — nmHa ydacTka, KM.
[Toreps HanpsKEHUs HaA YYaCTKE CETM Ha YYaCTKE CETH BBICOKOTO

HAIIPAKCHUA B IIPOUCHTAX OT HOMHUHAJIBHOTO, OIIPEACIIACTCA 110 (I)opmyne

AU % =£-100%

AU =

HOM

HOM

: (4.17)
Pe3ynbTaThl pacueToB cBOAATCS B Tabauity 4.9.

Ta6auna 4.9 — Pe3yabTaThl pacuera NoTeph HANMPSKEHUS YIACTKOB
BLICOKOBOJILTHOM CETH

VYyacTok
ceTH

Mapka
IIPOBOJIA

P, kBt

lo,
OM/kM

Q, kBap

Xo,
OM/kM

L, km

AU, B

AU, %

[ToTepu HanpspkeHHs B TpaHCPOpMaTOpe OnpeeistoTes no popmyie,

AU =

S

%-(Ua%-cow/wup%-sin go)
mp : (4.18)
1€ Smax — pacyeTHasi MOIIIHOCTb, KBA;
Smp — MOIITHOCTH TpaHcpopmaTopa, KBA;
U, — akTUBHAas COCTaBIISIIONIAs HAMIPSKEHUSI KOPOTKOTO 3aMbIKaHUsl, %o;
Up — peakTuBHAs COCTaBIIAIONIAS HAIPSKEHUST KOPOTKOTO 3aMbIKaHUs, %o.
aKTUBHASI COCTABIISIONIAS HAMPSDKCHHUST KOPOTKOTO 3aMBIKAHUS OTIPEIeIs-
ercs 1o popmyne
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U, =25 1000
Sy (4.19)

rae AP, — moTepu KOPOTKOTO 3aMbIKaHMs B TpaHchopmaTope, kBT.
PeakTuBHas cOCTaBISIONIAS HAMIPSHKEHUST KOPOTKOTO 3aMBIKAHUS OTpe/ie-

nsieTcs o popmyie

Ui%=4UZ %-U %
rae Uy, — HanpsbKeHUe KOPOTKOTro 3aMblKaHusl, %o.
Koadduiment MoHocTy onpeaensiercst no popmyiie

cos _h
=3

' (4.20)

rae P, — pacueTHas akTUBHAs MOUIHOCTb, KBT;
Sp — pacdeTHas MosIHas MOITHOCTh, KBA.

4.10 OnpeneJieHue NOTepb MOIHOCTH U JHEPTUHU B CETH BHICOKOT0

HaNIpsKeHUus1 U TpancdopmaTope

[IpaBWIbHBIN BBIOOpP 3JIEKTPOOOOPYIOBAHUS, OMPEACICHUE PallMOHAIb-

HBIX PCKHUMOB €T0 pa6OTBI, BBI60p CaMOI'0 PKOHOMHYHOTO CIT0OC00a MOBBIIIICHUS
KOC—)(I)(bI/IL[I/ICHTa MOITHOCTHU AAr0T BO3MOXKHOCTH CHU3UTL IMOTCPU MOIIMHOCTU U
OHCPIrun B CCTU U TCM CaMbIM OIIPCACINTD HanOoJiee YKOHOMUYHBIN PCKHUM B
IIpouecCCe SKCIIyaTalu.

24

[ToTepn MOUTHOCTHU B JIMHUY ONPEACIISIIOTCS 0 PopmyJie
AP=31%.1,-L-10°° (4.21)

rie | — pacueTHslil TOK yyacTka, A;

l'o — yJIeTbHOE aKTUBHOE COIPOTUBJIEHUE yyacTka, OM/KM;

L — nnuHa yyacTka, KM.

OHeprus, TepsemMasl Ha y4acTKe JIMHUH, ONpeaessieTcs: 1o popmysie,
AW =AP -7 (4.22)

Il T - BpeMs IOTEPk, Yac.

Bpewms noreps onpenensercs 1o popmyiie

= (0,124 b L jz -8760
10000 , (4.23)

rae 1, — 4MCIo 4acoB UCTIOIB30BaHUSI MAaKCUMyMa Harpy3KHu, dac.
Pe3ynbTaThl pacueToB 3aHocsTCs B Tabnuiy 4.10.



Tadauua 4.10 — Pe3yabTarhl pacyera noTepb MOIIHOCTH M YJHEPTUH
CeTH BBICOKOT0 HAMPSIZKEHUsI

fo, L, kM | AP, kBt T, T, 4ac AW,

VYyacTok cetn I, A
’ OM/xkM qac kBTu

[ToTepy MOITHOCTH W PHEPIUH, TEPSAEMbIC B BLICOKOBOJBTHBIX JIMHHUSAX, B
MPOIEHTAX OT NOTPEOJIIEMO, ONPECIISIIOTCS 0 PopMyJiaMm:

AP% = 2P 100%
P , (4.24)
aw % =—Y 100%
Pon = T , (4.25)

[ToTepr MOIITHOCTH M SHEPTUH B BHICOKOBOJIBTHOHN CETH HE JIOJKHBI IIpe-
BoIIath 10%.
[ToTepu MolHOCTH B TpaHChHOpPMATOPE ONPEACIISIIOTCS 0 hopmyJie
— 2,
AI:)mp - APx.x + ﬁ APK.x , (4.26)

rae APy — moTepu X0JIOCTOro xoAa Tpanchopmaropa, KBT;

APy; — motepu B Meau TpaHchopmaropa, kBT;

S — ko3 duimeHT 3arpy3ku Tpanchopmaropa.

[ToTepu sHepruu B TpaHcHhopMaTOpe ONMPECIIIOTCS 1Mo (popmyIie
AW,,, = AP, -8760+ B°AP, -7 (4.27)

4.11 OnpeneJieHne J0NYCTUMOM noTepu Hanpsi:kennsi B cetu 0,38 kB

Honyctumast noteps HamnpsbkeHuss B cetu 0,38 kB omnpenensiercs anis
MPaBUJILHOTO BBIOOpA CEUEHHUS IPOBOJIOB JIMHUHU.

B pexrMme MUHAMaIbHOW HAarpy3Kd MPOBEPSETCA OTKIIOHCHUE HAIpsKe-
HUSl y OyrbKailiero moTpeouTessi, KOTOPOE HE JOJKHO MpeBbimath +5%. B
MaKCUMaJIbHOM PEKHME OTKJIIOHCHHUE HAIPSUKEHUS y HanboJiee yaaaeHHOTo Mo-
TpeOuTenss MOKHO ObITh He Oosiee muHyc 5%. Ha paitonHo# moacTaHInH

100 _ . 25 _
OCYIIECTBIIAETCSA PEXKUM BCTPEUHOTO perynupopanus M =6%,0U7 =2%,

B MuHHMaIbHOM peXXUME OIpeesieTCs peryupyeMas Haja0aBka TpaHC-
dbopmaropa.

25 25 25
Ve £5-0U.7 +AU s + AU —VK’ (428)
25
rJe N, Haj0aBka Ha mmHax PTII B MunumansHOM pexume, %;

25
AUz MOTEPsI HANIPSKEHUS B TMHUM 35 KB B MUHUMAIIBHOM pexume, %o;
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Av,, _ TIOTEPs HAMIPSOKEHUS B TpaHC(HOPMATOpe B MUHUMAIIBHOM PEKHME,
%);

Vi — KOHCTpYKTUBHAs HagOaBKa TpaHchopmaropa, Y%.

Jlomyctumasi motepss Hanpspkenus B auHuK 0,38 kB B MakcHMallbHOM
peXKUME ompeieseTcs Mo GopmyJie

AU,,, =U " — AU ~AUR +V, +V,, —(-5) (4.29)

don

4.12 OnpenesieHue cevyeHHs: MPOBOAOB U PAKTHYECKHUX MOTEPh
HaNPsKeHHsI, MOLIHOCTH U JHepruu B cetsax 0,38 kB

Ceuenus nposoyioB BJI-0,38 kB [11] onpenensitores o SKOHOMUYECKUM
WHTEpBAJIaM, WJIA IO JOMYCTUMOM MOTEpe HANpPsDKCHHS MO (GopMyJiaM, COOT-

BETCTBYIOIINM KOH(MUTYPAITNH CETH.
CedeHusi TPOBOJIOB MArucTpaau IO JIOMYCTUMOW MOTEpE HANPSIKEHUS

OTpEACIIIOTCS 10 hopMyIie
AL
F = i=1
7/ : AU oon.a U oM (4.30)

rie y — yACIbHAasS TPOBOJUMOCTH TPOBOAA, (I  ATFOMUHUSA
¥ =320m - ml mm? -

AUsns — akTHBHAS COCTABIIIONIAS JOITYCTHMOI [IOTEPH HANPSDKEHHS, B;

Pi — akTHBHAs MOIIIHOCTH I-r0 y4acTka cetH, BT;

Li — nimuHa i-r0 yyacTka CeTH, M;

U.on — HOMHHAJIBHOE HAINpsDKEHHE ceTH, B.

AKTHUBHAsI COCTaBIISOIIAs JOITYCTUMON TOTEPH HAIPSHKESHUS OIPEICIIs-
eTcs 1o hopmyie

AU, =AU, ~AU, (4.31)

rae AU, — peakTUBHasI COCTABJISAIONIAs OMYCTUMOM MOTEPU HANPSIHKEHUS,

oon.a

B.
PeakTuBHas cocTaBisrOMIas JOMYCTUMOU ITIOTEPU HANIPSIKEHUS OIPEIEIIs-

eTcs 1o opmyre

X n
AU,, =—0. Qi : I-i
U HOM ; (4 . 32)

,
riae Qi — peakTUBHAS MOITHOCTS i-F0 y4acTKa CeTH, KBap;

Li — niuHa i-r0 yyacTka CeTH, KM;

Xo — YIETbHOE UHAYKTUBHOE COITPOTUBIICHHUE MPoBoaa, OM/KM;
U,on — HOMUHaAJIBHOE HaMpsbKeHue, kB.
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YyacTku MPUHUMAIOTCS JIJIsl MOCIEN0BATENbHON LIeNH OT MCTOYHHUKA 0
pPacyeTHOM TOYKHU.

J11s1 TOBBIIIIEHUS MPOMYCKHOM CIIOCOOHOCTH JIMHUU U YMEHBIIICHUS ceue-
HUS IPOBOJIOB Y MOTPEOUTENECH, UMEIOIUX OOJIBIIYI0 PEAKTUBHYIO MOITHOCTb
(25 xBap u Oojee), yCTaHABIMBAETCSl MOMEPEYHAasi €MKOCTHAsE KOMIICHCAIIHSL.
MOoIIHOCTh KOHAEHCATOPHOM OaTapen onpeaesercs 1o Gpopmyne

Q., =P, (tgr-19¢,,) (4.33)

rae P, — pacdueTHass MOITHOCTh KBT;
199 — ko3 HUIHEHT PEAKTUBHON MOIIHOCTH 0 KOMIIEHCAIUM;

WP — onTHMANBHEI KO3(QOHUIMEHT PEaKTHBHOM MOIITHOCTH.
PacueTHass peakTHMBHAasi MOIIHOCTbH IOCJE YCTAaHOBKM MOMEPEYHON KOM-
NEHCAllMU onpenensercs no Gopmyie

Qp = Qp.dx - QK.y’ (4.34)
Qp.ox — pacueTHas peaKTHUBHAS MOITHOCTH 10 KOMITCHCAITHH.
[Ipu 3TOM (pakTHUECKHUE TTOTEPH HAIPSHKEHUS ONPECIIOTCs, 0 popmy-

JIC

AU :Pp-r0+Qp-x0‘L

" U, . (4.35)

JlJis KOMIIeHCAlMK TIOTePU HANPSDKCHUS B JIMHUM yCTaHABIIMBAIOTCS TI0-
CJIeIOBaTEILHO BKIIFOUEHHBIC KOHIeHcaTophl. [1o dopmyne (4.41) onpenenser-
csl hakTUIECKas MOTePs HANIPSHKEHUS B IWHUU C IPUHATHIM CEYSCHUEM TTPOBO/IA.

HeobOxonumast MOIITHOCTh KOHJIEHCATOPOB OIPEAEISATCS 1o popmyie

Q=K-S (4.36)

r7e S — MakCUMaJIbHasi MOIIHOCTh 3JIEKTPOTPUEMHHUKOB, TIOIKJIFOUEHHBIX
K JJUHUHU B MECTE YCTAaHOBKU KOHJICHCATOPOB;

K — xoadpunmnent, onpenensemsiii o ¢popmyiie,

\/ 1 )
K=sin |[-——— —C0s" ¢
b-u;) (4.37)

*

Tac Ue Tpe6yeMa;[ HaI[6aBKa HAIIPSKCHUS BbIPAXKACTCA B OTHOCHUTCIIb-

HBIX €IMHUIIAX K HAMPSHKEHUIO CETH;
¢ — yroJ cBura (a3 Harpy3Kyd B MAKCUMaJIbHOM PEXHUME;

U* — U(};ax _U()on

‘ U
wo (4.38)
rae Uga — hakTudeckoe HampsiKeHUE Ha Y4acTKe KOMIIEHCAITNH.

Jlns mogbopa KOHJIEHCATOPOB HEOOXOAMMO OMPENCIIUTh UX PEaKTUBHOE
CONIPOTHBJICHUE,

737, (4.39)
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rne | — TOk, mpoXomsmuii Yepe3 KOHACHCATOPhI, A, ONpEAeNseTcs Io
dbopmyie
P
Vau,,., (4.40)
dakTUYeCKue MOTEPU HAMPSHKEHUS MOCIE YCTAHOBKH MPOJIOJIBHON KOM-
NICHCAINH OMPEIETISI0TCS 10 popMyJie
P, L+Q, (X -L—x;)
U ou , (4.41)
JlonmyCTUMYI0 MOTEPIO HAIPSHKEHUST MOYKHO OTNIpeAesaTh 1o Tadbnuie 4.11.

AU =

Tabauuna 4.11 — JlomycTuMoOe OTKJIOHEHHE HATIPSIKEHU ST

IEMEHT CeTH OTKJIOHEHHE HANPSKEHUS, %o
npu 100% Harpyske pu 25% Harpyske

[IIvusbt 35 kB

Jlunusa 35 xB

Tpancdopmarop 35/0,4 xB:

- IOTEPU HAIPSKEHUS

- Hag0aBKa KOHCTPYKTUBHAs

- Hag0aBKa perynupyemas

JIlnausg 0,38 kB

[Torpeburens

Jonyctumoe OTKJIOHEHHE 5 +5

HaIPSKEHUS

[Torepu MomHOCTH 1 3Hepruu B auHusax 0,38 kB onpenenstorcsa aHanmo-
THYHO TOTEPSM MOIIHOCTH U DHEPTUU B BHICOKOBOJIBTHOW JIMHHH, PE3YJIbTATHI
pacyeToB 3aHOCATCS B Tabiuity 4.12.

Tabauna 4.12 — [lorepu MmoiHocTH U YHepruu B ceTsix 0,38 kB

YaacTox S,kBr |P,xBt | I, A fo, L, AP, T o AW,
ceTu OM/KM | KM kBT gac gac | kBtu
Hroro
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4.13 Pacuer ceTH mo moTepE HANPAKCHUSA IPHA ITYCKE IJTECKTPOABUTATECINA

Korna B cetn paboTaroT KOPOTKO3aMKHYThIE aCHHXPOHHBIEC JIEKTPO IBH-
rarenu OOJBIION MOITHOCTH, TO TOCIE TOro, KaK CeTh paccuMTaHa IO JOITY-
CTUMBIM OTKJIOHCHHUSIM HAIPSDKEHUS, €€ TPOBEPSIOT HAa KPAaTKOBPEMEHHBIE KO-
nebaHusT HAPSDKEHUST TP IMyCKe dJIeKTpoaBuraTeneii. M3BecTHO, 4TO MyCKo-
BOM TOK aCHHXPOHHOTO KOPOTKO3aMKHYTOTO JJIeKTpojaBurareis B 4..7 pa3
OoJBITIe €r0 HOMHUHAIBHOTO 3HaUeHUsI. BeneacTBre 3Toro, motepsi HampsoKeHUsT
B CETH TP IyCKE MOXKET B HECKOJIBKO pa3 MPEBBINIATh JOIMYCTUMYIO MOTEPIO
HANPsDKCHUS Ha JIBUTaTese, 4yTo OyAeT 3HAYMTEIbHO HUXKE, YeM B OOBIYHOM
peXUME.

OnHako B OOJIBIIMHCTBE CIIy4acB OJJIEKTPOJBUTATEIN 3aIlyCKalOT He
CJIMIIIKOM YacTO (HECKOJIBKO pa3 B 4ac), MPOJ0JDKATEILHOCTL paz0dera JBurare-
1 HeBenmka — 110 10 c.

[Tpu mycke 37meKTpoaBUTaATEICH JOMYCKAIOTCS 3HAYUTEIHLHO OOJIBIIINE TT0-
HIDKEHUS HAIPSHKEHUS, YeM TIPH HOpMaslbHOU pabote. TpedyeTcs TOIbKO, YTO-
OBl MyCKOBOW MOMEHT ABHUTATENsl ObUT JOCTATOYEH JI IPEOI0JICHUS MOMEHTA
COTIPOTHBIICHUS U, CJIEIOBATEIILHO, IBUTATEIh MOT HOPMAJIBHO Pa3BEPHYTHCA.

JlomycTMOe OTKJIOHEHHE HAIPsDKEHUS Ha 3a)KMMax JIBUTATENs OIpejie-
asieTcs mo gpopmyiie,

Aoy +0,25
&J()on.() =7 - /l— ’ 100%
. (4.42)

HapaMeTpBI CCTHU OT MOACTAHINHN O MCCTA YCTAHOBKU SJICKTPOABUTATCIIA
OTIPEACIIAIOTCS 1O (OPMYIIaM:

L=hob (4.43)

X =% L (4.44)

daKTUYECKOEC OTKIOHCHHUE HAIIPpsZKCHUS Ha 3aKMMax J3JICKTPOABUIATCIIA
omnpeensercs o Gopmyiie

M ed = Mo omar =AU paee AU 10 380 ’ (445)

Tac &JO'O"W”( — OTKJIOHCHHC HAIIPsKCHUS Ha 3aKUMaAX JJICKTPOABUTIATCIIA

10 mycka, %;

AU per — NOTEPU HAIpsDKEHU B TpaHchopMaTope IPH MYCKE 3JIEKTPO-

nBuratens, %;

AU roggmer norepu HamnpspkeHus B tuHun 0,38 kB npu mycke anekTpoasu-

rarend, %.
[ToTepst HampsikeHUs B TpaHcPopMaTope NpHU IMYCKE AIEKTPOABUTATENs
omnpeaesieTcs o hopmyie
P (U, %+U % tgg, )

AU — 90.nycK
. (4.46)

mp.nyck S
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MomHOCTh ABUTaTENs IPH IMyCKE OnpeenseTcs no popmyie

A +o,25]

‘mp
Pm).w ’ Kl - COS ¢nycr( ’ /1
nyck

P

9.nycK =

?711{),11 ' COS ¢H(}/’l’l y (4.47)
rae K — KpaTHOCTh IyCKOBOTO TOKa.
KoadduiimeHT peakTMBHONW MOIIHOCTH MPU MYCKE OMPEAEIseTCs IO

dbopmyie
tg Q)nym =

K.n

Ren (4.48)
[Toreps nanpspxkenus B nuauu 0,38 kB nipu nmycke onpeaensiercs

P, ..-10°(r, +x, -t
AU — o.nyck ( 7 7 g¢nyct< ) . 100%

JI10,38nyck 2

U HOM . (4 . 49)
3aKJIroUYeHnueM 00 YCIICIMHOCTH ITIYCKaA JJICKTPOABUTATCIIA ABJISICTCA YCJIIO-

BHUC
éLJ()()V:.() > &J().nyck.gbaxm . (4.50)

4.14 OnpenesieHne KOHCTPYKTHBHBIX IapaMeTPOB
BbICOKOBOJIbTHON U HU3KOBOJILTHOM JIMHUMN

B nanHOM pasnesne HeoOXOAMMO BBIOPATH THIT OTIOP JIJISi BBICOKOBOJIBTHOM
Y HU3KOBOJIBTHOW JIMHHH, MPOJIET MKy OIMOPAMH, MAapKH U30JISITOPOB M pac-
CTOsTHUE MeXAy (ha3zamu.

4.15 PacuyeT TOKOB KOPOTKOI0 3aMbIKAHUSA

[To sneKkTprUYeCcKOr CETH U IEKTPOOOOPYAOBAHUIO B HOPMAIILHOM PEKHU-
Me pabOThI TPOTEKAIOT TOKU, JOIMMYCTUMBIE NIJIsl JaHHOW ycTaHOBKH. [Ipu Hapy-
IICHUH AJICKTPUIECKON TUIOTHOCTH W3OJSIIMU MPOBOJOB WKW 00OpYJAOBaHUS B
AIEKTPUICCKON CETH BHE3AITHO BO3HUKACT aBApPHUHBIA PEKUM KOPOTKOTO 3a-
MBIKQHHSI, BBI3BIBAIONINN PE3KOE YBEIWYCHHE TOKOB, KOTOPBIC JIOCTHUTAIOT
OTPOMHBIX 3HAYCHHM.

3HaYHTENbHBIC TI0 BEIMYNHE TOKH KOPOTKOTO 3aMBIKaHUS TIPEICTABISIFOT
OOJBITYI0 OMACHOCTH JJISI DJIEMEHTOB JJIEKTPUUECKOW CETH M 000pYyIOBaHWS,
TaK KaK OHU BBI3BIBAIOT YPE3MEPHBIA HArPeB TOKOBEIYIIMX YaCTEH M CO3MAIOT
Oonpie MexaHudeckue ycwius. [Ipu BeiOOpe 000pymoBaHHS HEOOXOIUMO
y4eCTh T JiBa (paKkTopa Jyisi KOHKPETHOU TOUKH ceTH. JlJis pacuera u corjaco-
BaHUS PEJICHHON 3alTUThI TAKXKE TPEOYIOTCS TOKH KOPOTKOTO 3aMbIKaHHS.
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I[J'I}I PaCuCTOB TOKOB KOPOTKOI'O 3aMBIKAHHA COCTABJICTCA PACUHCTHAA
CXEMa U CXEMa 3aMCIICHUA.
Pacuyet TOKOB KOPOTKOI'O 3aMbIKAHUA B BBICOKOBOJIbTHOI CeTH

TOKM KOPOTKOTO 3aMBIKaHUSI B BBICOKOBOJBTHOM CETHU OIPEICIISIIOTCS B
CHEAYIOIMNX TOYKAX: HA MIMHAX PACHPEICIUTEIbHON MOACTAHIIMU, HA IIMHAX
BBICOKOTO HampspkeHuss HaubOosiee ynaneHHol TII w1 Ha MmIMHAX BBICOKOTO
HanpsikeHus pacuetHon TII-Ne.

TokH KOPOTKOTO 3aMBIKaHUSI OIPENEISAIOTCS METOJIOM OTHOCHUTENIBHBIX

0a3MCHBIX WJIM HMECHOBAHHBIX BEJIMYMH. 32 OCHOBHOEC HAIIPSOKCHUC ITPUHUMACT-

Cs HAIIPSZKCHUC, paBHOC Uoo =1,05U

Tox Tpexda3zHOro KOPOTKOTO 3aMbIKaHUS OIIPEAesIeTCs Mo Gopmyie
@ _ U,
V327 (4.51)

rae Z — MOJIHOE COMPOTUBIICHUE 0 TOYKH KOPOTKOTO 3aMbIKaHus1, OM.
2 2
Z = 12 X (E r
J J + xcucm ) + Ja ) ) (4.52)

rjae P AKTHBHOE COMPOTHBJICHUE MPOBOJA /10 TOYKH KOPOTKOTO 3a-
MbIKaHus, OMm;

HOM
.

2% - PEAKTUBHOE CONPOTUBJICHHUE MPOBOAA /10 TOYKH KOPOTKOTO 3aMbl-
kanus, Om;

szl‘cm — PCAKTUBHOC COIIPOTUBJICHUC CUCTCMBI, Owm.
U 2

OCH

X
S (4.53)
rae Sy — MOIIHOCTh KOPOTKOTO 3aMbIKaHUSI HA IIMHAX BBICOKOBOJIHTHOTO
HanpsikeHus, MBA.
Toxk nByx(pazHOro KOPOTKOIro 3aMbIKaHUs OIpeenseTcs o hopmyie

|(2>:£,|<3)

2 , (4.54)
VY napHslii TOK onpeaensercs no Gopmyiie,

1, = \/g'K,vd 17 . (4.55)

TA€ Kyo — YAApHBIN KO3 PULIMEHT, KOTOPHBIN onpeensercs no hopmyie
-0,01

T

K,,=1+e ™ (456)
rie 1, — MOCTOSIHHASI BPEMEHH 3aTyXaHUs Oompeiersercs 1Mo hopmyiie
S
T, =
@2 (4.57)

PacueTr TOKOB KOPOTKOro0 3amMbiKanus B cetu (0,38xB
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Toku kopoTkoro 3ambikaHust B cetu 0,38 kB omnpenensitorcs B cienyro-
mux Touykax: Ha muHax 0,4 kB TII-Ne u B KOHIIEe Ka)KI0M OTXOAAIICH JTUHHH.

3a OCHOBHOEC HAIIPAKCHUC  IIPUHUMACTCS  HAIIPSZKCHUC, PABHOC

Uoer =108U,,  Tox TpexhasHOro KopoTKOro 3aMBIKaHHS OMpPEREISeTCs o hop-

MyJie, IpuBeAeHHON Bbimie. [[oTHOE COMPOTHBICHUE y9acTKa CETH OMPEaess-
eTcs 1o popmyre

7= \/(me +x, f(r, +1, F , (4.58)

IJI€ Xmp — PEAKTUBHOE COMPOTHUBIIEHUE TpaHchopmaTopa, OM;
I'mp — AKTUBHOE COMPOTHUBIICHUE TpaHchopmaropa, Om.
PeaktuBHOE compoTuBiieHHe TpaHchopMaropa omnpeaensercs no Gopmy-

J€

2
— UK.p.% 'UU(‘H 103

= 7100-5
, (4.59)
rae Uxp.w — peakTUBHAS COCTABIIAIONIAs TOKa KOPOTKOTO 3aMbIKaHUs, %0;
Swon — MoOIITHOCTB TpaHcopmaTopa 35/0,4 kBA.
AKTHBHOE COTIPOTHBIJICHHE TpaHCPOpMaTopa ompeesiercs mo Gopmyie
U, %- U2

ocn_ 103

.
mp

100-S, ’ (4.60)
rac UK.a.% — dKTHUBHAasA COCTABJIAIOIIAA TOKA KOPOTKOI'O 3aMbIKAHUA, %.

Tox onHO(]A3HOTO KOPOTKOTO 3aMbIKaHUs ONpeaesnsercs no Gopmye

o _L05-U,
w_Z2

z,+ T’”
, (4.61)
z,,
rae 3 — MOJIHOE CONPOTUBIIEHHE TpaHCc(opMaTopa TOKY KOPOTKOTO 3a-
MBIKaHHS Ha KopIyc, Owm;

Z, — IOJIHO€ COTMPOTHUBIICHUE NETIU (Pa3HOr0 U HYJIEBOrO MpoBoja, OM.

Z, =\/(rqb+rN Falx, +xf (4.62)

;
r7e ¢ — akTUBHOE CONPOTUBIEHUE (ha3HOro npoBoaa, OM;

' — aKTUBHOE CONMPOTHUBIEHHE HYJIEBOrO MpoBoa, Om;

X
¢ — pEaKTUBHOE CONpPOTHUBIIEHUE (ha3HOTO MpoBoja, OMm;

XN — peakTUBHOE CONPOTHUBIIEHHE HYIEBOI0 MpoBoaa, OM.

PC3YJ'IBTEITBI PaCuYCTOB TOKOB KOPOTKOI'O 3dMbIKAHUS 3aHOCATCA B Ta6m/1uy
4.13.

Tabauna 4.13 — Pe3yabTaThl pacyeTa TOKOB KOPOTKOI0 3aMbIKAHUSI
| Touka |, OM [ X:,Om |2, 0M |70, OM [ Ta  |xy [1Q3), [1(2), [1(D), [lyn |
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K.3. KA KA KA KA

4.16 Bp10op u npoBepka annapatypbl BbICOKOT0 HATIPAKEHUS
fAYeH KU NUTAIONIeH JTUHUA

BriOupaercsi MECTO yCTAaHOBKHU U TUIT KOMMYTAlIMOHHBIX M 3alUTHBIX all-
1apaToB.

Cornacuo I1YD snekrpuueckue annapaThl BEHIOUPAIOT MO POy YCTaHOB-
KU, HOMUHAJIBHOMY TOKY M HANPSDKEHUIO M MPOBEPSAIOT HAa JTUHAMHUYECKYIO U
TEPMUYECKYIO YCTONYMBOCTH.

J1i1st BBIOOpa ¥ IPOBEPKU AIEKTPUUYECKUX alapaToB BHICOKOTO HAMPsIKe-

HUCM uenecoo6pa3H0 COCTaBUTDH Ta6J'II/II_[y, Kyada BHOCATCA HMCXOAHBIC HAHHBLIC
MCECTa YCTAHOBKHM allllapaTra U €0 KaTaJIO0KHBIC JJaHHBIC.

Ta6auna 4.14 — CpaBHeHHe HCXOIHBIX JaHHBIX MeCTa YCTAHOBKH, C IapaMeTpamMM
BbikiIwuatens (QF), pazbenunurens (QS), Tpancdopmaropa Toka (TA)

Ucxonnbie nannsie | [Tapamerpsr QF [TapameTrpsr QS ITapameTpsl TA
MeCTa YCTaHOBKH Tur: BMIIII-35 Tum: PJIJI3-35/1000 | Tum: TIIOJI-35
UH().W
IHOJM
(2)
_I.iﬁ
Iyd
[I }(<31) ]Z 1

4.17 PacueT yCcTaBOK pesieiiHOM 3alUThI

CornacHo [TYD Ha OTXOISMMIMX JIMHUAX BBICOKOTO HAMPSDHKEHUS YCTaHAB-
JMBAIOT MAKCUMAIbHYIO TOKOBYIO 3aIIUTY U TOKOBYIO OTCEYKY, T.€. 3amuTy | u
Il crynenei.

Tox cpabaThiBaHUSI MaKCHMaJIbHOW TOKOBOW 3aIIUTHI OMPEIEISACTCS IO
YCJIOBHIO OTCTPOMKH OT MaKCUMaIbHOTO pabo4yero Toka JTMHUN

k x|

IIII _ tomc c.3. P
c3

¢ ) (4.63)
TAE Kome — KOAPHUITUESHT OTCTPONKH;

K

Kes, — KOO QUIMEHT camosammycka, <e» =11
K¢ — KO3(pHUITMEHT BO3BpaTa.
Toxk cpabaTbiBaHUs pesie onpenenseTcs mno Gopmyse
I:.Ilp. _ K Icl'.lzl.
mn. (4.64)

K
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IJIC Kex — KOAPGOHUIUEHT CXEMBbI (TSI HETIOIHOU 3BE3/bI Kex = 20);
— ko3 dunmeHT Tpancopmaruu TpanchopmaTopa Toka.
KoaddunmeHT 4yBCTBUTEIBHOCTH OMPEIEISIETCS] Yepe3 MHUHUMAaIbHBIN
TOK KOPOTKOT'O 3aMBIKaHUS B KOHIIE 3aIIAIIIAeMON JTMHUH.
3Hadenne Kod(PPUIIMEHTa TyBCTBUTEIHLHOCTH B OCHOBHOHM 30HE JOJDKHO

OBITH HEe MeHee 1,5
1
R (4.65)

TokoBast oTceuka PaCcCYUTBIBACTCA 110 MAKCHMAJBbHOMY 3HAUCHHUIO TOKaA

KOPOTKOT'O 3aMbIKaHUs B KOHIIC 3aIUIIIACMOM JIMHUH
3
I @ _ Kome "Kex II((g

cp
Kopm. (4 66)
Koadduiuent UIYBCTBI/ITGJIBHOCTI/I OINpEeIEeIsACTCA 4Yepe3 MHUHHMAJIbHBIN
TOK KOPOTKOI'O 3aMbIKaAHHA B MCCTC YCTAHOBKH 3allIUTHI. KOC—)(b(l)I/IL[I/IeHT qyB-

CTBUTCIBHOCTH IJIA TOKOBOU OTCEUKH JOJIZKCH 6BITB HC MCHCC JIBYX
2
g

L (4.67)

CcX

4.18 Bb1O6op 1 npoBepKa BbICOKOBOJIbTHOI U HU3KOBOJILTHOI
anmaparypsl Ha OJACTAHIIUA

Pazbequuanrens QS BEIOMpaeTcs MO TEM KE YCIOBHUSM, YTO U Pa3beaUHHU-
TEeJIb IIUTAIOIIECH JTNHUN:

Tun ;
HOMUWHAJIbHBIN TOK A;
HOMUWHAJIBHOE HANPSKEHUE kB;
aMIUIMTY1a CKBO3HOI'O TOKA KA;
TOK TEPMHAYECKON CTOMKOCTH KA.

Jlnst 3ammTel TpaHchopMaTopa ¢ BBICOKOW CTOPOHBI YCTAaHABIMBAIOTCS
npenoxpanutenu FUL - FU3. Tok miaBkoil BCTaBKY MpeI0XpaHUTENST BEIOMpa-
€TCS 110 YCIOBUIO,

_ 25,
nom.ni.6¢ \/§‘UHW . (468)

HomuHanpHBIN TOK IJIAaBKOM BCTaBKH OKPYIUISETCS 10 OJMXKaNIIETro
OOJIBLIEr0 CTAaHJAPTHOTO 3HAYEHUS.

[une! 0,4 kB noaktouaroTces K TpaHchopmaTopy yepes BeIKIoUaTesb Q

tuna P2315 ¢ HOMHHAIBHBIM TOKOM | ron = 4,

Tpancdopmatopsr Toka TAl — TA3 THNA TK 20 nns MATaHUS CYETYHKA
AKTUBHOW SHEPIUU.
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JIuHus yIUYHOTO OCBEIEHMs 3aluiaercs npegoxpanurenem FU4, tumna
HITH-2 ¢ HOMHHAIbHBIM TOKOM IUTABKOH BCTABKH |nowmmam = 4 yIIpaBJie-
HHE YJIUYHBIM OCBEIIEHUEM OCYIIECTBIISIETCS MPU MTOMOIIN MAarHUTHOTO MMyCKa-
teist tuna [IMJLL

Bb160op aBTOMaTHYECKUX BBIKIIOYATENEH HAa OTXOISIIMX JUHUSX MPOU3-

BOJIUTCSI: UCXOJS U3 CIEYIOIINX YCIOBUM

1 IHU/W.WI.‘D. Z KC.3. ’ Ipacll , (4- 69)

rae Kes. :1’

2 Inpez) 2 I;E.3r21ax : 470
B (4.70)
—&min >1,25

3 (4.71)
% >1,25

4 I, (472)

[Ipu 3amuTe OTXOAAIIMX JIMHUW TMPEIOXPaHUTEISIMH JOJDKHBI COOJIIO-

AaTbCs CJIICAYIOIUC YCIIOBUA
I ()

£ >3

1 In.SC y (4-73)
2 e 25,1, (4.74)
x =1

» ~~ — IIPA NOCTOSIHHOUN Harpys3Ke;

%, =16-25 _ oy Hanmmunm nBuratesei.

4,19 CoryiacoBaHmue 3alllUT, KAPTA CeJIEKTHBHOCTH

Jlst corymacoBaHusl ACHCTBUA 3aIIUT HEOOXOIUMO TOCTPOUTH KapTy ce-
JIEKTUBHOCTH, KOTOpasi MPEJCTaBISIET COOOM IMOCTPOEHHBIE B KOOPAMHATAX
BpeMsI-TOK, rpa)UKy 3aBUCUMOCTH BPEMEHH CpadaThIBaHMS 3alIUTHBIX allnapa-
TOB OT TOKA, MPUBEJECHHOIO K OJHOW CTyneHu HampsikeHus. [locTpoeHue BbI-
MOJTHSIETCS B JIorapuMUIECKOM MaciTade.

[Topsinok nocTpoeHus

1 HanocuTcs xapakTepuCTUKa aBTOMAaTUYECKOTO BBIKJIIOYATENS C MAKCH-
MaJbHBIM TOKOM TETUIOBOTO PACICIUTEINsI, TPUBEAECHHOTO K BRIOPAHHOM CTyTIe-
HU HaNpsHKEHUS, Ha KapTy CEJIEKTUBHOCTH MO TOUKAM.

Ta6auna 4.15 — K nocTpoeHno KapThl ceJ1eKTUBHOCTH

t, C

K

Icp, A

| = o Ko
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2 I[EU'ICC HAaHOCHUTCA XaPAKTCPUCTUKA ITPCHOXPAHUTCIIA IIK ¢ HOMMHaAJILHBIM
TOKOM IJIABKOKM BCTAaBKH I10 TOYKAM.

Tab6auua 4.16 — K nocTpoeHnio KapThl ceJIeKTUBHOCTH

t, C
Icp, A

3 OtknaabiBaeTcsi TOK Tpex(pa3HOro KOPOTKOTo 3aMblkaHus Ha muHax 0,4
kB pacuetnoii TII-No, mpuBeneHHBII K BRIOPAHHOW CTYNEHU HAMPSHKEHUS, T10-
Jy4daercd TOoukKa A, W3 KOTOpPOW BUIHO, UYepe3 Kakoe BpeMs cpaboTaeT Mmpeao-
xpanutenp [IK nocne kopotkoro 3ambeikanust Ha mmHax 0,38 kB B ciyuae oTka-
3a aBpTOMATA.

4.20 Bb10op ycTpoiicTBa 3alIUTHI OT NePeHANPSIKEHU S

BriOuparorcss 1 000CHOBBIBAIOTCS YCTPOMCTBA OT MEPEHANPSKEHUM Ha
BBICOKOW U HU3KOU CTOpOHE pacyeTHOU TII-Ne.

4.21 PacueTr KOHTYypAa 3a3eMJI€HUSA MOACTAHIIUMN

ConpoTusiieHHE 3a3€MIISIFOIIETO YCTPOMCTBA, K KOTOPOMY ITPUCOECIUHEHA
HEUTpasb TpaHchopMmaTopa, A0JKHO ObITh He Oonee 4 OM npu HOMUHAILHOM
HanpspkeHuu 380 B. DTo conpoTuBIIeHUE TOTKHO OBITh 00ECIIEUEHO C YUYETOM
3azemumutesiel HysneBoro mpoBoja BJI-0,38 kB mpu komuuecTBEe OTXOISAIIMX
JIMHUKA HE MeHee IBYX. [Ipu 3TOM conmpoTUBIEHHUE 3a3€MIIMTENIS, PACIOIOKEH-
HOT'O B HEIMOCPEJCTBEHHON OJIM30CTH OT HEHTpaiu TpaHcpopmaropa, T.e. Ha
TII, u conpoTHUBIECHNE MOBTOPHOI'O 3a3€MJIMTENS HE JOJKHBI ObITH Oojiee 30
Owm. ComnpoTuBiIeHHE 3a3eMIIUTENIEH HyJIeBOro padbouero nposoja kaxmaon BJI-
0,38 kB gomxkuo OwITE He Oosiee 10 OM.

B cenbCkux ceTsiX B Ka4eCTBE 3a3€MJICHHN PEKOMEHAYETCS NMPUMEHSTH
YIJIOBYIO CTayib. CONPOTUBIIEHUE OJTHOTO DJIEKTPOJa U3 YIJIIOBOM CTAJIU, MOTPY-
KEHHOTO BEPTUKAJIBHO C BEPIIMHOW HA MOBEPXHOCTHU 3EMIIU, OMPEACISIETCS MO
dbopmyie

R - 0366 o 4l

I, 0,95-b, , (4.75)

rie D,. — mmMpuHa MOJKK yroJyka, M;

p — YAEIbHOE CONPOTUBIIEHUE TPyHTa, OMM;

lc — nmuHa cTepXKHS, M.

[IpenBapuTeIbHOE YMCIO CTEP)KHEH OJMHOYHOIO MOBTOPHOTO 3a3emiie-
HUSI HYJICBOTO pabOyvero MnpoBojia, KOTOPOE HY>XHO BBIMOJHUTH HAa kKoHIax BJI

36



nuHOM Oosee 200 M 1 Ha BBogax oT BJI k ayiekTpoycTaHOBKaAM, MOIJICKAIIAM
3aHYJICHUIO, ONIpEEsieTcs o popmylie

R
n=—%

30, (4.76)
Uucno crepxkneit Ha TII 6e3 yueTa B3aMMHOTO SKpaHUPOBAHUS
nm.n. = RC

R . (4.77)

3Has Noo, loo 1 @ — paccTosiHue Mexmy crepxHsamu, no [12, 18, 19, 20]

onpezensercs KodQPHUIMEHT B3aUMHOTO SKpaHUPOBaHUs T,
Toraa pe3ynpTUpyIOIIee COMPOTHUBICHUE CTEPKHEBBIX 3a3eMIIMTENICH Ha
TII onpenensiercs no gpopmyiie,

RI=Re
O 7T, (4.78)
ConpoTuBJICHUE COCIUHUTEIBHON TOJOCHI 6n = MM, JUIAHO#N |
= M, IPOJIOKECHHOH Ha riryouHe h = M C y4eToM K03 duimeHTa sxpa-
HUpOBaHUs ', ompeaensieTcs mo popmye
R! :m.p.mz'lz
z 71 (4.79)

pPacUE€THOE CONMPOTHUBIICHUE 3a3€MIISIFOIIETO YCTPOMCTBA OJUHOYHOIO IO-
BTOpHOTO 3a3emuuteia Ha BJI-0,38 kB He qomkno npessimars 30 OM
_RRy
“ R'+R/ . (4.80)
Ecimn na ognoit nmuaum BJI-0,38 kB uMeeTcss N 0IMHOYHBIX MOBTOPHBIX
3a3€MIIUTENICH, TO CONMPOTUBIICHUE 3a3€MJIUTEIICH HYJIEBOrO pabodero mpoBoja

HE JIOJKHO TpeBbImaTh 10 Om

R R
3.6.1. n ) (4.81)
Torma npu konudectBe oTxoAsmux Juaui BJI-0,38 kB, conpoTtuBieHue

HeWTpanu Tpancpopmaropa TII He qoikHO npeBsimaTs 4 Om

RB’.K.]I. . Raa
_ K
R, = g *——
3.8.J1. + Ro()
. . (4.82)
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5 MIPOI'PAMMA IS ABTOMATU3UPOBAHHOI'O PACYETA
PACHIPEJEJUTEJBHBIX CETEM 0,38-35 kB

Cucrema aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSL «IDJIEKTPOCHAOKEHUE
2.2» [13, 14, 16, 17], npeana3HayeHa JUIsi TPOCKTHPOBAHUS SJICKTPUUYCCKUX
pacnipenenutensubix cereit 0.38, 6, 10, 35 kB.

[lenpto JaHHOW MPOrpamMMBbl SIBJISIETCS aBTOMATHU3alUsl MPOEKTHUPOBAHUS
O00BEKTOB 3JIEKTPOCHAOKEHUSI MPOMBIIUICHHBIX M CEIbCKOXO3SIMCTBEHHBIX
MPEANPHUITHAN, PAUOHOB U T.J.

Hcnonb3yst npeacTaBIeHHbIN MPOTPAMMHBIA MPOAYKT BO3MOKHO MPOU3-
BECTH PAacCyeT AJIEKTPOCHAOKEHUSI paiiOHA, MPOMBIILJIEHHOTO WJIU CEJIbCKOXO-
3STUCTBEHHOTO NPEANPUSATHS, HACEJIICHHOTO IMMYHKTa, MPOU3BECTH PEKOHCTPYK-
U0 JIEKTPUUYECKHUX CETEH.

Ha mmane paiiona (o0bekTa) MoxHO pasmectuTh A0 200 TpancdopmaTop-
HBIX TojcTaHIui, 3anuTaHHbX oT PTII. Kaxmas TpancdopmaropHas moicTaH-
st (oOecneynBarolas ANeKTPoCcHa0KeHNe, HapUMep, KaKoro Ju0o mpeanpu-
ATHSI, HACEIIEHHOTO MyHKTa, U T.A.) MOXeT cojepxkath 10 200 moTpedurtenei
(mmst mpomermuienHocTy 10 200 rpynm motpebuteneii). Takum oOpa3om, Mak-
cuMaibHOe unciio motpedureneit cocrarsier 200x200=40000.

Pe3yJsibTaThl MPOCKTHPOBAHUS COXPAHSIOTCS B (aiii ¢ pacmmpenneM .docC
¥ BO3MOJKHBI JIJIsl JAIbHEHMIIEro peAaKTUPOBAHUS U CTPYKTYPHUPOBAHUS pacyeT-
HO-TIOSICHUTEJIBHOM 4acTH pa3padaThIBA€MOro MPOEKTa.

[Iponecc pacuera COCTOUT U3 CIEAYIOIIUX OCHOBHBIX 3TAMOB:

1. UcxoaHbie TaHHBIE;

2. Onpenenenue mecta pacrnonoxenus TII, BeiOop koH(pUTypaluu ceTH
0,38 kB;

3. OnpenenieHue 3aeKTpuuecKkux Harpy3ok cetu 0,38 kB;

4. OnpeneneHue Yrciia MOITHOCTH TPaHCPOPMATOPOB Ha MOJICTAHIINH;

5. Be10op TuIa NOACTaHIINY;

6. Onpenenenrue MecTa pacioJIOKEHUs MOJICTAHIINU, KOH(UTYpaIus CETU
BBICOKOTO HAaIPSKEHUS U OTIpeIeNIEHNE BEIMYUHBI BBICOKOTO HANPSHKEHUS;

7. OnpeneneHne Harpy3Ku B CETU BHICOKOTO HANPSKEHUS,;

8. Pacuert cedueHust MpoOBOJIOB B CETU BBICOKOTO HAIPSKEHMUS;

9. OnpeneneHre NOTEPh BHICOKOTO HAIPSHKEHUSI B BBICOKOBOJIBTHOU CETH
U TpaHcpopmarTope;

10. Onpenenenre nNoTepb MOITHOCTH U SHEPTUU B CETHU BBICOKOTO HaMpsi-
XKEHUsI U TpaHchOpMaTope;

11. Onpenenenune qOMyCTUMBIX TOTEph HanpsikeHus B cetu 0,38 kB;

12. Onpenenenue cedyeHusi MPOBOAOB U (PaKTHUECKUX MOTEPh HaIpsKe-
HHUSI, MOITHOCTHU U 3HEpruu B ceTsax HanpstkeHueM 0,38 kB. Kommnencamusa pe-
aKTUBHOM MOITHOCTH B ceTsax 0,38 kB;

13. OmnpeneneHue KOHCTPYKTHUBHBIX IMapaMeTPOB BBICOKOBOJIBTHOU H
HU3KOBOJIbTHOM JIMHUU;
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14. PacueT TOKOB KOPOTKOT'O 3aMbIKaHHS;
15. Be1iOop u mpoBepka annapaTypbl BBICOKOTO HANPSIKEHUS SIMEUKH MH-

Tarolie JINHUU.

16. Pacuer sneKkTpuyYeCcKrX Harpy30K pacue€THOIO HACEJIEHHOIO MyHKTAa;
17. KomrieHcanusi peakTUBHOM MOIITHOCTH B ceTsax 0,38 kB;

18. Pacuer ceTu Ha MOTEPIO HAMPSHKEHUS TPHU MTyCKE SIEKTPOABUTATEIS,
19. Pacuér ycTaBOK peyeiiHOM 3allUThI;

20. Be16op u npoBepka BHICOKOBOJILTHOM M HU3KOBOJIbTHOW armapaTypbl

Ha MOJCTAHIINH;

21. Be16op ycTpoicTBa 3aIIUThI OT IEpeHANPSHKCHUH;
22. PacyeT KOHTYpa 3a3eMJICHUS TTOJICTAHIIUU.
Pabouee oxkHO mporpaMmbl COCTOMT M3 MEHIO, psiia (PyHKIIMOHAIBHBIX

KJIABHIII PUCYHOK 9.1.

B MocTpoc e KoHGHIYPaLIMH BHICOKGBOABTHOR CaTh

®akn

Basl Asnrbic  HacTpoiicn  Momouw

@ @ &8 £ o L3 O * Yepatb cBA3KN ¥ YepaTtb Bre \ » l l SkenopTt MS Word 1 \ = ‘

SneKkTpocHaGXeHWe v2.2

=10 KM = 10 KM

Tun xa6ena unu npoeoaa BB ceTn
AC >

[l oHOBOE M306paxeHus

[13apaTtb HanpaxeHue BB ceTu, kB

B kixon

X=

Y= Ycranoeka PTT Ha koHdmrypaunn BB cetu paitoHa

Pucynok 5.1 — Pabouee okHO mporpamMMbl «JIeKTPOCHAOKeHHe 2.2»

Mento « Datiny MO3BOJIIET BHIIOTHUTE CIEIYIONINAE ONIEpaIuu:
- «OmKpblmo»;

- «Coxpanumo»;

- «3akpoimo .

Menro «ba3bl JaHHBIX» COJICPKUT:

«ba3zvl 0annvix nompebumenetiy» pucCyHox 5.2;
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. Bl notpeGurensii l = (B
HaureHoEaHWE ofbekTa Wmebp P, kBT |IJ,|:|., kBap |Pe. kBT |IJB, kB ap | -
|4 OTropr cEMHEs Ha 4000 1 iz} 4] a5 40
| OTkopr cEMHER Ha BO00 2 120 108 B5 &0
| OTkopr cEUHEN Ha S000 3 185 170 108 an
OTkopr cBMHER Ha 10000 4 240 210 120 108
: BripalumEaHie W oTEopk ceuHes Ha 3000 5 105 an G5 G0
BripallEaHKE W OTEOPR CEMHER Ha 4000 g 120 105 a0 an
: BbipallMBaHKe 1 OTEOPM CEBMHER Ha BOOD 7 180 150 108 a0
| BripallMEaHME W OTEOPR CEMHER Ha 10000 ] ann 260 150 120
BripaluMEaHME W OTEOpPM CEMHER Ha 12000 10 420 430 310 320
: BripalmeaHue W oTkopm celHed Ha 24000 11 =] 570 420 430
BripalHEaHME W OTEOPR CEMHEN Ha 54000 12 a0 715 520 530
B BbIpalyvBaHKe 1 OTKOpK CEMHER Ha 108000 13 1250 1280 300 320
: OTkopr CBUHEN C 3 NEKTPOOSOrpEEOM MONOdHAKa Ha 3000 14 185 an 145 G5
OTkopr CEMHEN ¢ 3 AekTpooGarpesor MonoaHAka Ha 4000 15 220 95 185 a0
: OTkopr CBUHEN € 3 NekTpooSorpeEOM MonogHAKa Ha B000 16 280 120 230 100
OTkopr CBUHEN C 3 NEKTPO0SOrpEEOM MONOAHAKE Ha S000 17 I 160 270 115
B OTkopr CEMHEN C 3 nekTpooGorpeEor MonogHAKa Ha 10000 18 580 235 370 160
: OTkopr CBUHEN C 3 NekTpooforpeEor rMonoaHaka Ha 12000 19 ] o 460 195
a PenpogykTHEHSA CEMHOMERMA Ha 200 marak 20 E5 55 il 25
OOBRBEEE

Pucynok 5.2 — ba3bl JaHHBIX NOTpeOUTE /€

B nannbIX mis HOTpC6I/ITCJ'ICI71 INpUBOAUTCA MOIIHOCTb JTHCBHOI'O U BCYCP-
HETO HOTpC6J’I€HI/I${ aKTUBHOM U peaKTHBHOﬁ MOIIIHOCTH.

«ba3zvl 0annvix npomvluLieHHbIX nompedumerell» PUCYHOK 5.3;

P i |
. Bl npomeiuseHHEx noTpebuTensH = | B |t

HaureHoBaHHE LERE, NPOMSEOICTES |Kc [Au<]: ) cnpoca]| cos[fi]| MNpLraEHaHMeE | -
| ADMETYPHEIN LEs 0,35 06 Zap0dbl TAMENOrD MAWMHOCT]
PecoopHeib ues 0.3 065 3Jasonbl TAMENDND MAWMHOCT]
: CEapoyHeIf uex 0,45 06 ZaE0dbl TAMENOrD MAWMHOCT]
ANnapaTHeIR Les 0.3 0.7 3Jasoabl TAMENOrD MAWMHOCT]
: W z0nAUMOHHEIR LWex 06| 09| 3as00b THHENDMD MALWHOCT]
NaroBapoyHEIE Wey 06| 09| 3asoab TAKENDND MALWHOCT]
N AcTakaga 0,25 065 3ae0oikl TAKENOrD MALLMHOCT]
MOpOLWKS 05| 0,85 3as0akbl TAMENDMD FAWWHOCT]
Ul &% 3 nekTponuza 05 08| 3as00k THHENOMD MALMHOCT]
: Ll e METaNNoNoK pemUE 0.4 02| 3as00k TAMENOMD MAWWHOCT]
AkCAEpUMEHT 3NEHEIE WWEX 0.2 0.7 3Jasoabl TAMENOrD MAWMHOCT]
: [ nagHeIl Kopnyc 04| 0,85 TpaHohopraTOpHEIE SaE00E!
CeapoyHbIi Kopryc 035 0.7 TpaHchoprtaTopHEIE SaE00E
: ANNapaTHEIR Kopryc 0,3| 07| TpaHohopraTopHEIS SaE00E
| W30nALMoHHEIR Kopnyc 0,6 03| TpaHohopraropHelE SaE00L!

DEROAeNEED

Pucynok 5.3 — ba3bl JaHHBIX MPOMBIILJIEHHBIX MOTPeOUTEIeH
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B naHHBIX UIsi TPOMBILNUIEHHBIX TOTpeOUTenel NpuBoAUTCS KO3PhuUIin-

€HT crpoca U KO3OPUIIMEHT MOIIHOCTH.

«ba3zvl 0anHvix npomblULIEHHbIX MEXAHU3MO8 U annapamogy PUCYHOK 5.4,

-

e |_|FIOMI:|ILIJJ'IEHHI:|IE MENIHWIMbI 1M anNapaTthl

= | (5. G |

PACTOMHOMN CTaHOE,

_| PpesepHE cTAHOK
| TOMMABHEIR CTaHOK
| CEEPAMABHEIR cTaHOK,
| KEPYCEEHEIR CTaHOK
_|cTporansHeii eTaHok
| 00NGEMKHEIN CTIHOK,
| PACTONHOM CTAHOK NPM KPYNHOCEPHAHOM NPOHSE0ACTES
MEKME TOKAPHEIA CTAHOE NPM KPYMHOCEPMEHOM NpOMSE0ACTES
| PPE3EPHEIN CTAHOK MDH KPYNHOCEPHAHOM NDOMSE00CTES

M2k HE TCIKEFIHbIﬁ CTaHOkE

HDDMbILLI.I'IEHHbIE MEXIHHSME] M ANN3paTel

TOYMAEHEIR CTAHOK MPH EQYNHOCEPHIAHOM NPOMEE00CTEE

CEEPMAEHEIN CTAHOK NPM KPYNHOCERHAHDM NPOHSE0ICTES
k.aPYCENEHEIA CT3HOK MPM KPYMHOCEPHAHOM NMPOMSEO0GCTES
CTROr aneHEI CTAHOK MPM KPYNHOCERMAHON NPOW3E0LCTEE
B0n6EKHEIN CTAHOK NPH KPYNHOCEPMIAHOM NPOMSE00CTEE

EOBENEER

K [koad. vocnones.) | cosz(fi] |

0.14
0.14
0.14
014
014
014
014
0.14
016
016
016
016
016
016
016
016

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0&
0&
06
0.6
0.6
0E
0E
06

»

m

PucyHnok 5.4 — ba3pl JaHHBIX NPOMBIILJIEHHBIX MEXaHNU3MOB U aNNapaToB

B manHBIX 1711 MEXaHU3MOB MPUBOAUTCS KO3 (HUITMESHT HCIIOJIH30BAHUS U
KO3 HUITUEHT MOITHOCTH.

«bazvi 0annvix mpancgopmamoposy pucyHok 5.5;

-

L Bl "Tpanchopmaropsl”

)

375
&0
345
150
240
375
00
345
1500
2500
3500
0
160
240
75
600

H
L 375

ay. MoK | F.oHeuHan mMowH. |MowHocTe |B.B. Hanp|H.E. Hanp|Matepu «.x. |Motepu k.2 |HanpakeHue k.3, % | Tok $.x8.,

% |Tun Tpchcpopma'ropa| -

60
345
150
240
375
500
945
1500
2500
3500
100000
150
240
375
£00
300

EEDEEEEE

25
40
B3
100
160
250
400
B30
1000
2000
3000
4000
100
160
250
400
B30

10
10
10
10
10
10
10
10
10
10
10
10
35
35
35
35
35

04
0.4
04
0.4
04
0.4
04
0.4
04
0.4
04
0.4
04
0.4
04
04
04

0125
01a
0,265
0.365
054
1.05
1.45
227
38
7.2
1
1418
0.465
0ER
0.6
1.35
2

0E
0.3
1.28
197
265
37
55
76
127
26,4
381
50,8
197
265
37
55
7B

45
45
45
45
45
45
45
55
55
55
55
E

E5
341
E5
£.5
E5

32
3
28
25
24
23
21
2

3

4

5
55
416
24
25
21
2

Thd-25
TH-40
TH-63
TH-100
TH-160
TH-250
TH4-400
TH-E30
TH4-100

0

2% TM-1000
3% THM-1000
4 » TM-1000

TH4-100
TH-160
TH-250
TH-400
TH-630

m

Pucynok 5.5 — ba3bl 1aHHBIX TPaHCOPMaTOPOB
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B maHHBIX M1 TpaHc(OpPMATOpPOB MPHBOMATCS HadalbHAs, KOHEYHAS U
HOMHUHaJIbHAsT MOIITHOCTh, BEJTMYMHA BHICOKOTO W HU3KOTO HAIPSDKEHUS, IIOTEPU
X0JIOCTOTO X0/J1a, TOTEPH P KOPOTKOM 3aMbIKaHWU, HANIPSKEHHE K.3. B % TOK
X0JIOCTOTO X0/a B % u Tun Tpancdopmaropa.

«bazvi 0annvix npoooos u kabeneily PUCyHOK 5.6;

i N

. Bl npoecaoce v kabeneh = | B |
Mapka npoeoga  |Hokd, cevyeHue | CedeHue ConpotueneHue, Ormdcr  [Macca, krike |>< |Ti|:| |L| | -~
B AC-1E 16 184 1.8 43 043 AC s =
-~ |acas 25 24,9 114 B8 043 AC 35
_|acas 3 3.3 0,83 34 042 AC 3
AC-50 a0 435 0576 135 042 |AC s
~aco il g3.2 0412 189 042 |AC is]
: AC-95 95 924 0,208 252 0.4 AL ia]
AC-120 120 17 0.245 a1 0.4 AC s
: AC-150 150 148 0,134 408 038 |AC is]
AC-185 185 183 0157 a0z 038 |AC ia]
~|ac-240 240 &35 01z [=lala] 038 |AC i
: AC-300 300 288 0.1 794 03 |AC is]
AC-350 350 245 0083 952 035  AC s
"~ |acs00 500 K00 0.045 1800 035 |AC i
: AC-1000 1000 1000 0.0z 3600 035  |AC is]
AC-2 % 1000 2000 2000 0.01 200 035 |AC s
~|ac-3 w1000 3000 3000 0.01 10800 035 |AC is]
: ABBI 3-2.5 2.5 245 121 107 003 |ABBrM3 1
ABBT 3-4.0 4 ) 741 148 003 |ABBr3 1
: ABBT 3-6.0 E g 511 17a noa |ABBM3 1
ABBI 30,0 10 1o .08 233 0oy |ABBM3 1
: ABBT 3-1E.0 16 16 1.91 293 0oy ABBM3 1 -
Hmmwtl m [ Jakpems

Pucynok 5.6 — ba3bl 1aHHBIX IPOBO0B M KaleJei

B maHHBIX /UTIsI IPOBOJIOB M KaOellel yKa3bIBAalOTCS: MapKa IIPOBOJIA HMITH
ka0ensi, HOMUHAIILHOE CeYEHUE, CeUEHUEe, CONMPOTUBIICHUE OJTHOTO KHUJIOMETPA,
Macca OJIHOTO KHJIOMETpa, WHAYKTHMBHOE COMPOTHUBIICHHWE, TUI KaOels Win
MpoBOJia, pabouee HaNpsHKEHUE.

«baszvl 0annvix macaanvix evikitouamereil» pUCyHokK 9.7,
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-

. B/l machaHHeIx BRKADYETENEA

=)

Tun npuGopa HanpaseHuwe | Tok |Ik1 [3] Iyak1 |Ik'| (372t |
Mm 0,032 08 21 08
_|Bci025 10 0,063 25 E5 25
_|emrn1o 10 053 20 52 20

BMITI-10 10 1 20 52 20
BECHED 10 1,25 20 64 20
_|BMn-10 10 15 20 64 20
_|smnn1o 10 1E 35 g0 15

BMM3-10 10 3z 315 g0 15
“|mrro 10 4 45 120 45
~|mrro 10 5 63 170 £3
_|mro 10 ] 105 300 70

BN-35 i 04 5 16 £.3
B EES 5 0,63 10 26 10
_|eT3s 35 0.3 125 3 125
|Mkn-a5 5 1 25 63 25

4-35 ® 2 40 102 40
|cass0 s 32 50 127 50

OB RBNEEE

»

m

PucyHnok 5.7 — ba3a 1aHHBIX MacJsIHBIX BbIKJIIOYaTede

B JaHHBIX JI1 MACJSAHBIX BBIKJTIOYATEICH YKa3bIBAOTCS: HOMHUHAJIBHOC
HaIIPpsAKCHUC U TOKH.

«ba3zvl 0annvix pazveounumenetly pucyHok 5.8;

-

L Bl pasweavHvTened HApYHON YCTAHOEKM = | E i
T1n nputiopa Hanpseriie Tor [Ik113) lyak1 [z 2tk | -
L4 10 200 a 20 8
PNHOA-10/400 10 400 0 25 10
~|PnoHa-10/830 0 E30 a 355 125
: POK-10K./4000 10 4000 a 250 50
_|POK-10K./5000 10 5000 o 180 71
_|PHO[3-35/1000 35 1000 o 64 25 E
_|PHA[3}-35/2000 35 2000 a 84 315
_|PHA[3}-35/3200 35 3200 a 128 0

(2]l =] e

Pucynok 5.8 — ba3za naHHbIX pa3beIuHUTe €l
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B nmaHHBIX [ pa3beIUHUTENCH YKa3bIBAIOTCS: HOMHHAJIBHOE HaIpshKe-
HUE U TOKU .
«bazvl oannvix mpancgopmamopos moxa» pucyHok 5.9;

-

B/l TpanchopMaTOpOE TOKA ANA BHYTPEHHER W HAPYHHOW YCTAHOEDK l. =RNCN X
Tun npuopa Hanpssetie Tox [IK1i3) lyak1 iz | -
4 10 247 ] 2 A7 0,04
TAN-10KY3 10 3.7 ] 3.7 0.06
TAN-10KY3 10 74 ] 74 ni1z
TAN-10KY3 10 14.8 ] 14.8 0z
TAN-10KY3 10 745 ] 745 0.4 :
TAN-10KY3 10 745 0 745 05 1
TAN-10KY3 10 4.5 ] 4.5 0.8
_|TNAkY-10 10 70 ] 70 12
TMY-10 10 70 ] 70 1.6
TAN-10K43 10 4.5 0 4.5 24
TAN-10KY3 10 745 ] 745 32
TAN-10KY3 10 745 ] 745 4
TAN-10KY3 10 745 0 745 B
TWN-10K 10 125 ] 125 a8
TWN-10k 10 125 ] 125 12
TWN-10K 10 125 ] 125 16
TWN-10K 10 125 ] 125 20
Tnon-s 35 100 ] 100 1.6
Tnon-is 35 100 ] 100 24
Tnon-5 35 100 ] 100 32
_|Tnof-s5 35 100 0 100 4 -
DODRBEEN

Pucynok 5.9 — ba3za nanHbIX TpaHcGopMaTOPOB TOKA

B nanHBIX a0 TpaHcPOpPMATOPOB TOKA YKA3bIBAKOTCS:
HaIPsHKEHUE U TOKHU.
«ba3zvl 0anHvix KOHOEHCamopHbIX yemano8oky» pucyHok 5.10;

HOMMWHAJIBHOC

-

_ B/l ocHOBHBIX KOHAEHCATOPHLIX YCTAHOBOK =NACE X
Hay rowH  |KoH mowH  |HakmeHosaHxe Cepua, THn Hom. mowH |HDM. u |HDM. f |K0n-50 cTYn Macca, kr |I'DET | -
IH% Ycraroska koraencaTopran | KKY-0,4-2043 20 04 50 20 TH B47FK
B0 75 YeoraHoeka koHgeHcaTopraa | KKH-0,4-5043 B0 0.4 50 2 25 TY B47PK
"= 100 YeraHoek a koHLeHoaTopHaA a5 YKHE-0.4-7584 5 75 0.4 80 - 75 TY16-91 MEBE E7331
" 1m0 200 HcTaHoska koHLeHcaTopHan 0 HKMESE-0,4-100-33 1/3 43 100 0.4 50 ] 175 TY16.673083-86 MED
: 200 2E8 JrTaHoBkS KOHLEHEaTOpHAA 0 JKMEE-0,4-200-331/3 43 200 0.4 50 Bx33 285 TH16673083-86 MED | _
268 402 Yeoran. koHa anA aeT. komnedc, JEMEE-04-268-67 U3 268 0.4 50 4xE7 325 TY16.E73083-96 MED |~
N 402 RaE YeTaH. ko anAa aeT. kornede, HEM-58-0,4-402-67 Y= 402 0,4 RO ExB7 3240 TYE47PE-00213457.0
NES 950 YeraH. koHa ana aeT. komneHc, YKM-58-0,4-536-48 U3 536 0.4 50 BxE7 340 TYEATPK.-00213457.0
"m0 1300 Yer. koHa. anA nossiweHka kos JENNS7-105(6,31-95043 950 105 (50 £E0 T4 16-91 MEEE 6738:
: 1300 100000 Yer. koHa. anA nossiwenka kos ENME7-10,5(6,3)-130043 1300 105 (50 940 TY 16-91 MEEE £738:
25 B0 YeoraHoeka koHgeHcaTopraa | HEH-04-25 25 0.4 50 140 TY 647 PK
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Pucynok 5.10 — ba3a 1aHHBIX KOHIEHCATOPHBIX YCTAHOBOK



B nmaHHBIX 11 TpaHCPOPMATOPOB TOKA YKA3bIBAIOTCS: HadalbHas M KO-
HEYHas MOITHOCTH, HAMMEHOBAaHHE KOHICHCATOPHOW YCTAHOBKH, €€ Cepus U
THII, HOMHUHAJIbHBIE MOIIHOCTh, HANpPsDKCHHUE W TOK, KOJMYECTBO CTYIICHEH,
Macca, HOpMaTHBHBIN JIOKYMEHT Ha €ro MCIOJIb30BaHUE.

«basvl 0annvix sanekmpoosuecamerneily pucyHok 5.11;

L Bl aswratenei =NASN X
Tun Prom, kBT |costil  |KN.O [k [imin [imax [k Fikp ®ko k1 sk | -
» 75 0,88 EEE 18 28 2 0.077 I
46132M273 1 04 0e 17 15 28 17 0,088 1z 7519
_|amsoszra 15 041 0 14 1 22 14 0,081 e 7 12
48160272 185 0.9z 085 14 1 22 14 0,078 e 7 125
HIBEE 2z 0,41 0EE 14 1.1 25 14 0,065 015 75 125 =
_|anr80M2v3 0 04 005 14 1.1 25 14 0,054 013 75 125
_|4az00mzra 7 0,89 04 14 1 25 14 0.0 016 75 (115
_|an200Lzra 45 04 0ar 14 1 25 14 0,058 015 75 115
44725M 273 55 0.9z 0ar 14 1.2 25 14 0,055 016 7E 110
_|as112man3 75 0,86 0Es 22 1.7 3 22 0.0%8 015 75 194
464132M403 1 0.87 08 22 17 3 22 0.082 015 75 135
_|4at6054u3 15 0,83 05 14 1 23 14 0,035 0is 7 16
_|ant60Man3 185 0,88 085 14 1 23 14 0,078 o4 7 16
441805443 2z 04 04 14 1 23 14 0.076 015 85 (14
B ETE 0 0,89 0ar 14 1 23 14 0,064 013 85 14
44200M 443 7 04 0ar 14 1 25 14 0.074 e 7 10
|aazooLzys 45 04 @ 14 1 25 14 0,059 0ie 7 10
_|an2zsmans 55 04 095 1.3 1 25 12 0,058 018 7 10
_|4e1325643 75 0.4 088 |2 18 25 2 011 o4 e 6
_|an160ME43 1 0,86 0ge 2 18 25 2 012 g g 26
_|an1605843 15 0.87 08 1.2 1 2 1.2 011 01e e 15 <
OB EBEEE

Pucynok 5.11 — ba3a naHHBIX 3JIeKTpoOABUTraTe el

B naHHBIX A1 ABUTATENEN YKa3bIBAIOTCS: HOMUHAJIbHAS MOIIHOCTh, KO-
s punnent mourHoctu, KII/I, myckoBoi TOK, MUHUMAJIbHBIA 1 MaKCUMAJIbHBIM
TOK, CKOJIb)KEHHE KPUTHYECKOE.

Mento «Hacmpoiiku npocpammviy.

|. Hactpoiixw nporpammel "InextpocHaboxenne” = | B |

Patiouan 6asa maHHLIX Harpysok
@ CenbcKoXozARCTEEHHLE NOTPeGHTEnH

MpoMBIMNEHHBIE NOTPEOWTENM

MeTon onpeaeneHHAa ceveHHA NpoEooE M Kabened HB cetu
@ Mo nageHHo HaNpAXEHHA B AHHHM [pek. anAa c.x. noTp.]

Mo naoTHoOCTH Toka [pex. AnA NpoOMLILAEHHNE moTp_]
BunonHeHue AOMONMHHUTENBHEX pACYHETHHX NYHKTOB:

| KotneHoaumMa peakTHEHON MOWHOCTH

| OnpegensHMe KOHCTPYKTMEHE NapardeTpos (1301

| PacuéT CETW NO NOTEPE HAaNDAMEHMA NPM NYCKE 3 NEKTPOLEMN 3TENA
| PAcuéT KOoHTYpa 3asemneHids NoGCT aHUME

| MocTpoeHWE KEPTEI CEABKTMEHOCTH oK oHeuHEX TTT

| BEOEHWE MCTOPMM WEMEHEHKE

| 2an0rHHT & || OTrieHa |

PucyHnok 5.12 — MeH10 HACTPOIKH NPOrpaMMbl
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B MeHI0 HacTpoMKK mporpaMMbl BO3MOXHO BHIOPATh:

1 PaGouyro 6a3y qaHHBIX HArpy30K:

— CEJIbCKOXO035MCTBEHHbBIE TOTPEOUTENH,

— IPOMBIIUICHHBIEC TOTPEOUTEIH.

2 Metopn omnpenienieHus cedeHus nmpoBoioB u kadeneit HB ceru:
— M0 MAICHUIO HAMPSIKEHHUS,

— IO TIOTHOCTH TOKA.

3 BhINOJHUTH JOMOJIHUTENBHBIE PACUETHI ITYHKTOB:

— KOMIIEHCALHS PEaKTUBHOW MOILIHOCTH,

— OnpeAeseHue KOHCTPYKTUBHBIX mapameTpoB JIOII,

— pacyeT CETH MO MOTEPHU HAIPSIKEHHS IIPU ITyCKE SJIEKTPOABUTATENS,
— pacueT KOHTypa 3a3eMJICHHUS MOJICTaHIIHH,

— MMOCTPOEHUE KAPThI CEJIEKTUBHOCTH OKOHEYHBIX TII.

OyHKIIMOHATBHBIE KHOIKH YIPaBICHUS, HEOOXOIUMBI JIJISi MOCTPOCHUS
KOH(UTyparuu ceTu

— ycranoBka PTII, oT koTopoil HEOOXOIUMO MPOKIIAbIBATH JTUHUU
anekTponepenad K TII, BO3MOKHO YCTaHOBUTH TOJIBKO oaHy PTII,

— ycranoBka TII (o0 200 mTyk),

= _ YCTaHOBKA Pa3BETBUTEIBHOU OIOPHI,
— coeaunenue PTII u TII B ceTs,
— KOH(UTYypaIusi HU3KOBOJIBTHOM CETH,
— u3MeHeHue Mecrononoxenus TII,
¥ YepaTte cedzu
— yopathb Bce quHum coenunstommue TI1,
X YEpars ece

— yopats Bce TII u nunnm coequnstoniue TII.

2 3
LI — HACTPOUKH IIPOTPAMMEI,
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E — BBIIIOJTHUTD HpeI[BapI/ITeJ'IBHI:Jf/'I pacucr BBICOKOBOJILTHOM CCTH,

SkcnopT MS Word

i _ chopMUpOBATH PACUETHO—TIOSICHUTEIbHYIO YaCTh,

— OTKpBITHE paboyveil manku.
[Tapamerpamu X u Y riaBHOU (pOpMBI 33J1at0TCS JITTMHA U IITUPUHA 00BEK-
Ta (KM) WJIM pailoHa 3JeKTPOCHAOKEHUS.
Bo3moskHo BbIOpath « Tun kabens uiu npo8ooa 6biCOKOBOIbMHOU CEMUY,
«Donosoe uzobpadicenuey, «3a0amov HanPANCEHUE 8bICOKOBOJILIMHOU CEMUY.
Pabora ¢ nporpammoii HaunHaeTcsi ¢ yctraHoBku PTII, TII u nuHmit nx
AJIEKTPOCHAOXKEHUS PUCYHOK 5.13

@ ® #£ & * &* ¥ fu ¥ Y6paTh cEAZM ¥ Yepare Bce ? | » 1 Skcnopt MS Word ] ! =

JnekTpocHabxeHWe v2.2

H= 10 KM Y= 10 KM

Twn kaBens wnu npoecna BB cetn
AC -

[l PoHoBCS M30BpaxeHus

[ 3apaTh HanpaXeHwe BB ceTn, kB

Brixoa

X=96 ¥=5 MocTposHie koHdUrypaunn ceTi BB HanpaxeHina paiioHa

Pucynox 5.13 — Yeranoska PTII, TII u uHuii 3j1eKTpoCHAOKeH U

Jlanee HEOOXOAWMO OCYIIECTBUTH IOCTPOCHHWE KOH(PUTYpAIlMH HHU3KO-
BOJIbTHOM CETH pUCYHOK 5.14.

JlaHHO€ TOCTpOEHME CBOJMTCS K ompesesieHuio maciiradba oobekta HB
CETH, TO €CTh K 3ajaHuto nmapamerpa X u Y (M), yctanoBku TII ¢ koopaunara-
mu Xi,Y1, ycraHoBku norpedureneit I1i-11n, onpenenennro rononornn HB ce-
TH, 3aJ]aHKE THUIA TTPOBOA WU Kabest MuHuM nekTpocHabxkeHus HB cetu pu-
cyHok 5.14.
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B [ Tac e e Woary[saim oK noAs o ceta 11 HeZ

® @ 4 & * 4 ¥ YepaTe cBA3W ¥ Yepatb Boe -
K= EE M Y= 500 M
HanmeHoBaHHe NoacTaHUMK
TN N2
i KoopauHarel noactaHumm
W= 68§ KM Y= 75 KM

nua

_r-rl'/
Mhd
Twn npoBoaa TpacMpoBkd HB ceTh aaHHon TI1

I.'STn AC i

[l PoHoR0E H30EpaMaHHE

[ Tun npoBona unu kaGens BB cetk aaHHon TI

3anatb koHpUrypauuio TT1

ConpoTHeneHuKe rpyHra 100

3anomMHUTE

X=487 ¥=244 MocTpoeHne koHdUrypaunn cetin HB HanpsaxeHna T

PucyHnok 5.14 — BBegenne napaMmeTpoB HU3KOBOJIbTHOI CeTH

Crneayromum 3TanoM SBJISETCS 3aJaHUE CBOMCTB MOTPEOUTENsE HU3KO-
BOJITHOW CETH PHUCYHOK 5.15 (7151 ceTbCKOX035HCTBEHHBIX TOTPEOUTEIICH)

i B

. 3apanwe napameTpos noTpetutens 1 N21 =NREN X

BuGepuTe NOTpeGUTENA 3NEKTPHUWYECKOH 3HEerpUuMd

[1] OTkopra cemHei na 4000 -
[£] OTkopr cEMHER Ha BO00

[3] OTkoprd cEMHER Ha 3000

[4] OTkopra cemHei na 10000

[A] BrIpaWMEAHIME M OTKOpR CEMHER Ha 3000

[6] BelpawMBaHe W oTEopk cEMHes Ha 4000

[¥] BBlpalMEaHME W OTEOPM CEMHER Ha BO00

Fa (aHeEHas MOWHOCTE) [9) EblpalMEaHKE W OTKOpM CEWHER Ha 10000

0 [10] BripawMeaHye M oTkopM ceWHER Ha 12000

[11) BeIpalHEaHWE H OTKOPM CEMHERN Ha 24000

Koao 0

HameHoeaHue

FPe (BeuepHas MOWHOCTL)
I

Qn (AHEBHAA MOWHOCTL)
0

QB (EEYEpHES MOWHOCTE)
0

KDDPHMH&TH pacnono¥xeHus

> Bl Y 434
45112M 273

AC-16

[12] BlpalwMeaH1e W OTKOPM CEWHER Ha 54000

[13] BripawMeadie W oTkopr ceuHeR Ha 108000

[14] OTkopr cEMHER © 3 NekTpoaBorpeEak rMononHAKE Ha 3000
[15] OTKOpr CEMHER C 3 NEKTPOOGOrPEEDM FMONDLHAKS Ha 4000
[16] OTkopr CcEMHER C© 3 nekTpoodorpeeom MonogHAKa Ha BO00
[17] OTkOpM CEMHER C© 3 NekTpOOAOrPEEOM MONDLHAKE Ha B000
[18] OTkopr CBMHE € 3 NeRTPOOBOrpEBOM MonogHAka Ha 10000
[19] OTEOpR CEMHER C 3 NEKTPOOBOrPEEDM FMONDLHAKS Ha 12000
[20] PenpogykTHEHAA cEBMHOpepta Ha 200 marok

[21] PenpogykTuUEHAR cEMHOpenta Ha 400 marok

[22] MpoMzecacTED Monoka 200 kopos

[23] MpomzeoacTED Monoka 400 kopos

[24] NpouzeoacTED ronoka GO0 kKopos

[25] NpouzecacTeo Monoka B00 kopos

[26] MpouzE0acTES Monoka 1000 kopos
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Pucynok 5.15 — 3aanue cBoiicTB NOTPeOUTE/IA HU3KOBOJIbTHOM ceTH



[Tpu paboTe ¢ MPOMBINIICHHBIMU MMOTPEOUTETIMU OKHO 3aJaHHsI CBOHCTB
MIPEJICTABJICHO Ha CIIEIYIOIIEM PUCYHKE 5.16

JafaHHe NapameTpoR [pyNibl HPoM. NOTPe DHTEIe Hl - E“J

Buitiepure norpeturenn
AQONGEHRHEIA CTAHOK, v:
"
HaumeHoEaHHE NpoM. noTpeluTEnA ludpp noTp. = 1
AoNGERHEIN CTAHOK, Ku= 014
cosffi}= 0.3 i
Plea.), kBr= ©
n= 3
P OpMUPOBAHME FPYNNL NOTPEGUT ENel
HaureHoEaHWE npor, NoTpeduTEna Ko [koad. Hl:I'Il:l.I'IbS]| coz(fi] |F' [en.]. kBT |n, LUITYE, |Egmma F
CEEQAMABHEIR CTaHOK 014 0.5 4 2 8
tppesepHEI CTaHOK NpW KpynHocepuiHc 016 e 2 2 4
[ | Oevrarens notpetivrens [] Beitipare npoBog, MK katiens 4aHHOrD NoTpetTEns
Ycranoenennana P = kBT [ 3aNarIHUT I ’ OtraeHa

Pucynox 5.16 — 3axanue cBoiicTB NoTpedUTE I HU3KOBOJIbTHOM CeTH

[Ipy BBITIOTHEHUM JAHHOTO TPEeOOBAHUS UMEETCS BO3ZMOXKHOCThH BbIOOpA
rapaMeTpoB MOTPEOUTENST U3 CYIIECTBYIONIEH 0a3bl JTaHHBIX, Hanpumep: OT-

KOpPM CBHUHEH ¢ 3yeKkTpoodborpeBHOM MojoaHska Ha 8000. [TapameTpsl 00beKkTa

JUISL pacdeTa CIICAYIOLIE: P, =370KBm, Q, =160xsap ’ P = 27OKBm’ Q, =115keap

HeoOxomuMo Takke OTMETHUTh YTO, CYIIECTBYET BO3MOXKHOCTH BBOJIA
BBITIIEC MPUBEACHHBIX JAHHBIX 110 YCMOTPEHHUIO MPOSKTUPOBIIHKA.

[Tocie BBO/Ia JaHHBIX JJIA BCEX MMEIOIIUXCS TOTpeOuTeIeii HEOOX0IUMO
«3anoMHUmMb» TAaHHBIE BBOJIA.

BEINOTHUB MpeABapUTENbHBIN pacyeT BHICOKOBOJBTHOW CETH Ha CXEMe
AJIEKTPOCHAOXKEHUST TIOSIBJISIETCS 3HAYOK IIEHTpa JJICKTPUUECKUX HArpy3oK
(IL12H) pucynok 5.17.
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Bl 110c1 02 Hie KoHGMryPalLiH BHCONOBO Mk THOW Ce TH

Gaiin Bases asvmme: HacTporion Morou

® @ = =& LA ¥) (v ¥ Y6pare cenan ¥ Y6pats sce | > | | 3SkenopT MS Word ‘ ‘ = ‘

[Uorm=35 8

3nekTpocHaGxeHWe v2.2

®= 10 KM Y= 10 KM

KA

N2

Twun ka6ens unu npoeofa BB cetn
AC |

nrEa

[ ®PoHoBOE M3oBpaxeHHe

[13anatb HanpaxeHue BB ceTn, kB

456 -~

tmp_id_srv=1

2.7-92

trp_id_smv=2 m
Brixog

X=9,7 Y=88 MocTpoeHue koHdurapyuinn HB cetn BrbpanHoOil noacTaHLUmi

PucyHok 5.17 — Pe3yabTaT npeiBapuTe/ibHOT0 pacyeTa M yKa3aHue HeHTpa
IJIEKTPUYECKHX HATPY30K BHICOKOBOJIbTHOI CeTH

AHaJIOTrH4YHBIM 00pa30M MPOU3BOAUTCS MPEIBAPUTEIBHBIN pacueT HU3KO-
BOJIbTHOW CETH PUCYHOK 5.18.

TIacTpog e KaNArypaLiH HABKaaoATHOR coTn T NaZ

® @ £ & . > Yepath ceASK X Yepatk Bce EZI
X= 500 M Y= 500 M
TN Ne2
s KoopauHaTbi noacTaHumW9
/ X=166 KM Y= 75 KM
g pd [ PoHOBOE M306paxeHne
Mk
Tun Tpacup HB ceTtn ™
n AC %

[ Tun npoBoaa unv katens BB ceTw aanHon TN

4 3apaTb KoHpUrypauuio TM

ConpoTueneHue rpyHTa 100

JanomHnTe

X=490 Y=365 Yeravoska T Ha kowdmrypaunn HB cetn

Pucynok 5.18 — Pe3yabTaTt npeaBapuTejbHOI0 pacyera  YKazaHue HeHTpPa
IJIEKTPUYECKUX HATPY30K HU3KOBOJIbTHOI CeTH
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QJICKTPHUYCCKHUX HAI'PY30K.

B cooTBeTcTBUM ¢ TpeOOBaHUSMU MPU MPOESKTUPOBAHUU CUCTEM IJIEKTPO-
cuabxenuit PTII u TII Heo6xoaumo pacrioiaraTh Kak MOXKHO OJIMDKE K IIEHTPY

Baecs onpenenennsie KoppekTuBbl B pacnosioxkenue PTIT u TIT chopmu-

pyercs pacueTHO—TIOSICHUTEIbHAS YacTh MPOEKTAa JICKTPOCHAOKECHHSI (PUCYHOK
5.19, 5.20).

ﬁ_i Cets

2nemenToe: 158

Crema_iz HB_cer
w_TMN2

Cxema_kz HB_cer
u_TM2_cxema
3aAMELLIEHNA

Cxema_kz HB cer
w_TMN3

Cxema_ks_HB_cer
w_Tr3_cxema
3aMELLIEHNA

e
l\,,./”\uj | ;&€ OS5(C) » elsnab2l » Result » dp_pr05.06_2013 0912 53 » Picture - |+¢|| Mouck: Picture ,OI
¥nopagounte v JoBaenTb B BBAnOTERY ¥ OBLwwmiA gocTyn v MNokas cnaigos » = E] .@.
- MzBpanHoe .
& 3arpy3kun A -
: ., "~
= HenasHue mecta /
Bl Pabouwii cton b
Kapra Kapra Kapra Cxema Cxema Cxema
i BuBnnotern CENEKTHEHOCTH CENEKTHEHOCTH CENEKTHEHOCTH TpaHchopmMaTop TpaHoopMaTop TpaHcgopMaTop
¥ Bugeo TN NE TM NE3 TN N2 HOA HOA HOM
= nogcraHymn Tl .. nogeraduyan I ... nogcradyan I ...
j JokyMenTsl
= MsoBpaxenna < )
- e
o) Myseika ’
1M Komnerotep
& o5 Cxema Cxema_sbicokoBo  Cxema ks BB_cer  Cxema_ks BB_cer  Cxema_ws HB_cer  Cxema_ws_HB_cer
s DATA (D3) TpEH(qJDEMETDp NETHOW_CETHD T} W_CHEME_3aMELLLE w_TM1 w_TML_cxema
HO HWA 33MELLIEHNA
- CTAPT 2011 (E:) noacranum T ..

Cxema_rz_HB_cer
n_ T4

Cxema_rz_HB_cer
w_TMN4_cxema
33MELLLEHNA

Pucynok 5.19 — [Ianka ¢ cogep:kaHueM cXeM U KapT CeJIeKTUBHOCTH
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| B [ |

e CTAPT 2011 (E:)

vﬂ CeTb

'\:J\J [ 1« 0OS(C) » elsnab2l » Result » dp_pr.05 062013091253 » v [ 43 || Moucx:dp_pro5 062013091253 o
¥nopagounte ¥ JoGasuTte B GUEAMOTEKY * OB gocTyn = 3ENMCaTh H3 ONTUHECKWIA MCK Hoeaa nanka oEER 4 E] IZ@I
't VsBpanmoe Wz . [ara nzmeHeHna Tun Pazmep
4 3arpy3ku . Picture 05.06.2013 11:43 Manka c daiinamn
:;J Hegaerune mecta . Temp 05.06.2013 11:35 Manka c daiinamn
B PaGouwii cton |El_] M3_yacte 1.1 05.06.2013 11:43 Qopmar RTF 90 Kb
lﬂj M3 _vacte 1 2 05.06.201311:43 ®opmar RTF 722 Kb
4 BuBanoTekn |El_] M3_yactb_2_1_komneHcauna_peakTweHo.. 05062013 11:43 Qopmar RTF 97 Kb
B Bugeo B N3_uace 2.2 05.06.2013 11:43 Dopmar RTF 34 KB
3 JokyMEHTEI |El_] M3_vacte_3 05.06.2013 11:43 Qopmar RTF 209 Kb
e=| WzoBpamennn lﬂj M3_uacte_4_xoHCTpyKTWEHBIE_NapameTp... 05.06.201311:43 ®opmar RTF 54 Kb
rJ"- Myzkika |El_] M3_yacte 5 05.06.2013 11:43 Qopmar RTF 575 Kb
@ M3_vacte_6_1_KapTta cenektmenocTn 05.06.201311:43 ®opmar RTF 25 Kb
1M Komnetotep lﬂ_] MN3_vacte_6_pacuer_nycka_3[, 05.06.2013 11:43 ®opmar RTF 154 KB
af; 0s(C) @ M3_uwacre_7 05.06.2013 11:43 ®opmar RTF 2063 Kb
ca DATA (D) lﬂ_] M3_vacte_8_pacuer_3asemneHna 05.06.2013 11:43 ®opmar RTF 532 Kb

3nemeHToB: 13

Pucynok 5.20 — [Ianka ¢ coaep:kaHueM MaTEePHAJIOB 110 POEKTHPOBAHUIO
3J1eKTPOCHA0KeHUs1 moTpeduTeNei

Cucrema aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS «IDJIEKTPOCHAOKEHHUE
2.2» TIO3BOJISIET MPOM3BECTH PACUET AIECKTPUUECKUX CETeH pailoHa, MPOMBIIII-
JIEHHOTO WM CEJIbCKOXO3SIMCTBEHHOTO MPEANPUATHS, HACEICHHOTO ITYHKTA,
MPOU3BECTU PEKOHCTPYKLMIO ceTer. Wcmonb3oBanue [10 «DOnekrpocHabxeHMe
2.2» mo3BOJIIET YMEHBIIUTh BPeMsI Ha MPOIIECC MPOSKTUPOBAHUE, YBEIUYUTH MIPOU3-
BOJMTEIHHOCTh TpyJa M OoJiee HArJIAIHO MPOJIEMOHCTPUPOBATH PE3yIbTaThl MPOEK-
TUPOBAHUS.
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6 IPUMEP IPOEKTUPOBAHUS 3JIEKTPOCHABKEHUS
CEJIbBCKOXO3iUCTBEHHbBIX OBBEKTOB

PaccmoTpum Ha mpuMepe paboTy CUCTEMbI aBTOMAaTH3WPOBAHHOTO IPO-
EKTUPOBAHUS «IDJIEKTpOoCHAOKEeHUE 2.2» DIEKTPOCHAOKEHHS PaccpeloTOUYCH-
HBIX 0OBEKTOB.

Tao6auua 6.1 - Ucxoaubie JaHHBIE

Ne HanmenoBanue mmdp JlneBHOU BeuepHnii
TLII. MaKCHUMYM MaKCUMYM
Plla Qlla Slla PB! QB! SB!
kBT kBap | kBA | kBr kBap | kBA
TTI No2
T Nel XnebonekapHs
(35é) MIPOU3BOIUTEITHLHO 356 5 4 6,403 5 4 6,403
CTBIO 3 T/CYTKH
I N2 KorenbHas ¢
(38é) koTiaamu KB- 383 5 4 6,403 5 4 6,403
300M wunu /{721
T N3 N3menpunrens
(1853) rpyOBbIX KOPMOB 189 30 25 139,051 0 0 0
NI'K-30b
Kommuekt maimux
I Neda | o0opy10BaHMS
(30(‘)) 3epHOOYUCTHUTEIb 300 25 25 135,355 26 23 34,713
HOTO arperara
3AB-20
TTI Ne3
Korenbhas c 4
KOTJIAMH
ITNel | "YrmBepcan-6 386 | 28 | 20 |34400| 28 | 20 |[34.409
(386) | mus OTOILICHHMS M
ropsiYero
BOJIOCHA0XKEHUS
TTI No4
T Nel Hetckue Aciu-caj
(516) C DJICKTPOILTUTOMN 516 23 7 24,041 14 4 14,56
Ha 90 mect
1252‘8? bpuragnasiii tom 530 2 0 2 5 0 5
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OmnpenesieHue MecTa pacnoJio:KeHusi TPAHC(HPOPMATOPHON MOJACTAHIMH.
Bo10op konprypanun ceru 0,38 kB.
OmnpenesieHue KOOPAUHAT HEHTPA

Tabnuna 6.2 - KoopauHatsl noTpeduTeieil HU3KOBOJBTHOM CeTH

Kon Koopaunara X Koopaunara Y
noTpeodurens
TTI No2
[T Nel (356) 204 312
IT No2 (383) 279 302
IT Ne3 (189) 214 409
[T Ne4 (300) 285 415
TII Ne3
IT Nel (386) 225 367
TII Ne4
IT Nel (516) 183 337
IT Ne2 (530) 251 327
LlenTpsl AIIEKTPUYECKUX Harpy30K HHU3KOBOJIbTHBIX cereu

MIpEJICTaBIICHHBI B cieAyroel Tadauie 6.3 mis kaxaoi TII

Ta6auua 6.3 - LleHTPBI J1eKTPHUYECKUX HATPY30K

No TII (HaumeHOBaHME) I2H I2H
Koopaunara X Koopnunara Y
TIT Ne2 246,818 396,453
TIT Ne3 225 367
TII Ne4 188,222 336,231
M Mz [300)
M M3 [189) —_
-

M

\W1 [35E]
M M2 [383)
)

Pucynok 6.1 — Cxema 3j1exkTpocHad:xeHust norpedouresieii TII Ne 2
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N
£ o MM M1 [386)

Pucynok 6.2 — Cxema 3j1ekTpocHad:xeHust norpedouresieii TII Ne 3

M M1 (516
M M2 (530)

TN

Pucynok 6.3 — Cxema 3j1ekTpocHad:xenusi norpedureseii TII Ne 4

Onpenesnenue djieKTpudeckux Harpy3ok ceru 0,38 kB

Tab6auua 6.4 - Pacuér narpysok ceru 0,38 kB

Yuactox cetn | Pn, kBt | Qm kBap | Sm kBA | Ps,xBr | QB,kBap | S, kBA
TII Ne2

IT Nel (356) -

IT Ne2 (383) 5 4 6,403 5 4 6,403

TII - IT Nel

(356) 8 6,4 10,244 8 6,4 10,244

IT Ne3 (189) -

IT Ne4 (300) 25 25 35,355 26 23 34,713

TII - IT Ne3

(189) 45,7 40,7 61,196 26 23 34,713
TII Ne3

TII - IT Nel

(386) 28 20 34,409 28 20 34,409
TII Ne4

TII - IT Ne2

(530) 2 0 2 5 0 5

TII - IT Nel

(516) 23 7 24,041 14 4 14,56

CyMMHUpOBaHHME  HArpy3ok BeAETCA  METOAOM  HaJ0aBOK  WIIU
ko3 (HIIMEeHTa OMHOBPEMEHHOCTH aHAJOTUYHO W PE3YNbTAaThl PacUYETOB
3aHOCATCA B Ta0J. 6.5.
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Tabauna 6.5 - Pacuér narpy3ok Ha TII

Howmep TII Pn, kBt | Qn, kBap Sn, kBA Ps, kBt | QB, kBap | SB, KBA
TII Ne2 53,7 47,1 71,428 34 47,1 58,089
TIT Ne3 28 20 34,409 28 20 34,409
TII Ne4 25 7 25,961 19 7 20,248

OmnpenesieHue MecTa pacnoJio;KeHHUs pacnpeaeauTeJabHon
TpanchopmaropHoi noacranuuu. Kougurypauus cetu BLICOKOI0
HANPSIZKEHUS M OIpe/ie/ieHHe BeJIMYUHBI BLICOKOT0 HANPSIZKEHU S

Tab6auua 6.6 - Koopaunatsl norpeduTeseil HU3KOBOJbLTHOI ceTH

TII Koopnunnara X Koopnunara Y
P Nel 4,4 7
TII Ne2 5,7 1,7
TTII Ne3 7,1 1,7
TII N4 6,1 55

LleHTp 2JIEKTPUUYECKUX HATPY30K BBICOKOBOJIbTHOM CETH MMEET CIEIyIO-
1€ KOOPAUHATHI:
X=6,143 xm
Y=7,265 xm

TN Mz2 T W23

/ "
P 11 San

FTN

e

Pucynok 6.4 — Cxema 3J1eKTPOCHA0KeHH I MOACTAHIUI BHICOKOBOJIbTHOM CeTH
(P1 — pa3BerBuTesIbHAsI onopa BB ceTn)
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Onpezleﬂelme Harpy3okK B C€TH BbICOKOI'0O HANIPSKCHU A

Tab6auua 6.7 - Pe3yjbTaThl CYMMHUPOBAHUSI HATPY30K B CE€TH
BBICOKOI'0 HAIIPSI’KEHH S

HOMep PH! Qlli SH; PB! QBi SB1

y4acTka kBT KBap kBA kBT KBap kBA
TIT Ne2 - TII Ne3 28 20 34,409 28 20 34,409
P Nol - TIT No4 25 7 25,961 19 7 20,248
P Nol - TIT Ne2 72,5 60,1 94,171 52,8 60,1 79,999
PTII - P Nel 89,7 64,4 110,423 65,8 64,4 92,07

DOKBUBAJICHTHASI ITTMHA COCTaBUT

Loxk=4,661 xm.

Uonr=10,716 xB.

[IpunuMaeM cranapTHoe HanpsbkeHue 35 kB.

Omnpenesienne Yucaa 1 MOIHOCTH TPaHCGOPMATOPOB HA MOACTAHUMHU

Ta6auna 6.8 - Texuuueckue 1aHHbIE TPaHcPopmaTopa

Homunainb- 3 °
Hast Mour- | Coueranue Hampsi- 5 © -
Ne TIT Tun HOCTb, Kenui, kB Horepr, kB S .
£ =
s =

KBA B.H. H.H. X.X K.3. T
TIT Ne2 TM-100 100 35 0,4 0,465 | 1,97 6,5 |4,16
TIT Ne3 TM-100 100 35 0,4 0,465 | 1,97 6,5 |4,16
TII Ne4 TM-100 100 35 0,4 0,465 | 1,97 6,5 |4,16

BriOpanusIii Tpanchopmatop mpoBepsieTcs mo ko3hPUIMEHTY CUcTeMa-
TUYECKHX MEePErpy30K.

Tab6auua 6.9 - Koaguumnent cucremusnix neperpysox TII

— S P
TpanchopmaTopHas moacTaHIHS Kk on =
S,
TII Ne2 0,71
TIT Ne3 0,34
TII Ne4 0,25
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Bo10op THIIA MOACTAHIIMH

JInst 25eKTpocHAOXKEeHHUsI CENbCKUX IMOTpeOuTesell Ha Hanps KeHUU
0,38/0,22 kB HemocpeACTBEHHO BO3JI€ LIEHTPOB MOTPEOIEHUS AIEKTPOIHEPTUU
COOpPYKaIT TpaHC(POpMATOPHBIE MYHKTHl WM KOMIUIEKTHbIE TpaHchopma-
TOpHBIC MmoacTaniuu Ha 35, 6-10/0,38-0,22 kB. OObIYHO MOIIHOCTH TpaHC-
¢bopMaTOpPHBIX MYHKTOB HE OUYEHb 3HAUYUTENbHBI, U HHOTJIa UX Pa3MEMIaloT
Ha JIEPEBAHHBIX MAUYTOBBIX KOHCTpYKIUsX. KoMmmiekTHbie TpaHchopMaTop-
HbIC TOJCTAHIUM YCTAHABJIMBAIOT HA CIEIUATbHBIX KEI€300€TOHHBIX OIO-
pax. TpanchopMaropHble MyHKTHI IPU UCIIOJIB30BAHUH JIEPEBAa MOHTUPYIOT Ha
AlT-06pa3ubix onopax. OHM UMEIOT HEBBICOKYIO CTOMMOCTh, U UX COOPYKAlOT
B KOPOTKHUHU CPOK, IPUYEM JIJISI UX COOPYKEHUS UCMOJIb3YIOT MECTHBIE CTPOHU-
TeJIbHbIE MaTEpHUaJIbI.

KomnekTHbIe MOJICTaHIUK MOJHOCThIO M3rOTAaBIMBAIOT HAa 3aBOjax, a
Ha MECTE€ YCTAaHOBKHU MX TOJIHBKO MOHTUPYIOT Ha COOTBETCTBYIOIIMX *kKeJe300e-
TOHHBIX onopax win ¢yHIAaMeHTax. DKCIJyaTanus TaKuX TpaHcPopMaTop-
HBIX MYHKTOB M KOMIUIEKTHBIX MOJCTAHIMNA OYEHb MPOCTA, YTO OO0YCIOBHUIIO
UX IIUPOKOE MPUMEHEHHE B MPAKTUKE BOOOIIE U, OCOOEHHO B CEIIbCKOM IHEp-
retuke. X mpuMeHsoT Takke Ha OKpamHaxX ropojiOoB, a MHOTJA U B KaUeCTBE
IIEXOBBIX MYHKTOB AJIEKTPOCHAOXKeHHUsI Ha 3aBojax W (¢abOpukax. Ha sTux
NOJCTAHIMIX UMEETCs BCsl HeoOXoiuMas anmnaparypa AJisi IPUCOSIUHECHUS K
auaun 35, 6-10 kB (pa3beauHUTENb, BEHTUIIBHBIC Pa3pAIHUKH, TTPEIOXPaHU-
TENM), CUIIOBOM TpaHchopMaTop MOIIHOCTHIO OT 25 1o 630 kBA u pacmnpe-
nenutenpHoe ycTpoicTBo cetu 0,38/0,22 kB, cMOHTHpPOBaHHOE B T€PMETHU3HU-
POBAHHOM METAJUIMYECKOM siuke. Ha KOHCTpYKIIMU MOACTAaHIIUM KPEMsT He-
00X0IMMOE YHUCIIO U30JSITOPOB ISl OTXOSIIIUX BO3AYIIHBIX Junuit 0,38/0,22
KB.

Pacuér ceuenus IIPOBOA0OB CE€TU BBICOKOI'0O HANIPSAKCHUSA

Tab6auua 6.10 - PacyéTt ceyeHnst NPOBO/IOB B CETH BHICOKOI'0 HANPSIsKEHUS

Vuactok cetu | Sp, KBA | Pp, kBT | lp, A | Ty, 4ac | jox., A/MM? |Fox, MM? Mapxa
npoBoja

TIT Ne2 - TII Ne3 | 34,409 28 0,567 | 2200 1,3 0,436 AC-16

P Nel - TIT Ne4 25,961 25 0,428 | 2200 1,3 0,329 AC-16

P Nel - TII Ne2 94,171 72,5 1,553 | 2800 1,3 1,194 AC-16

PTII - P Nel 110,423 89,7 1,821 | 2800 1,3 1,4 AC-16
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OnpenesieHue NOTEPb HANPSKEHUS B BLICOKOBOJILTHOM CeTH
U TpancopmarTope

Ta6auua 6.11 - Ilorepu HANPsAKEHUsI B C€TH BHICOKOT0 HANIPSIZKEHUA

Mapka o Q Xo
YyacTok ceTu P, kBT ' ' ' L, km AU, B | AU,%
poBoja Om/km | kBap | OM/kM
JTVH3 NeZ-TI | Ac16 | 28 |18 |20 |043  [1399 2358 |0,006
P Nel - TIT Ned4 | AC-16 25 |18 7 0,43 2,267 3,109 | 0,008
P Nel - TIT Ne2 | AC-16 | 725 | 1,8 60,1 |0,43 1,476 6,593 | 0,018
PTII - P Nel AC-16 | 89,7 | 1,8 64,4 |0,43 2,4 12,97 | 0,037

TpancopmaropHas noAcTaHIUs

TII Neo2

TII Ne3

TII Ne4

PacueTnble 3HaUueHUS

Ua=0,019 %,
Up,=6,499 %,
Cos¢ =0,751,
sin(¢)=0,66

AU =3073 %
Ua=0,019 %,
Up=6,499 %,
cos ¢ =0,813,
sin(¢)=0,582

AU = 1,306 %
Ua=0,019 %,
Up=6,499 %,
cos ¢ =0,962,
sin(¢)=0,273

AU = 0465 %
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Omnpenesienne NoTepb MONHOCTH M SJHEPTHH B CETH BHICOKOI0
HANPsSI2KeHNUs1 M TpaHcopMmaTope

Tab6auua 6.12 - OnpenejieHne NoTepb MOUTHOCTH U JHEPTUH B
CeTH BBICOKOI0 HANIPSI:KeHU I

o T, AW,
Yuactoxk cetn | |, A ’ L,xm | AP, kBt| T, yac

OM/kM yac kBT1'u

T Jﬁi_ T 0,567 1,8 1,399 | 0,001 2200 1036,623 1,036
P N‘;o; MUY a8 | 18 | 2267 | 0001 | 2200 |1036623| 1,036
P N«;\}oé TII 1,553 1,8 1,476 | 0,01 2800 | 1429,772 14,297
PTIT-P Nel | 1,821 1,8 2,4 0,023 2800 1429,772 32,884
Uroro: 7,542 0,035 49,253

[ToTepst MOIIIHOCTH ¥ SHEPTUH, TEPSIEMbIE B BBICOKOBOJIBTHBIX JINHUSX, B
MPOIEHTAX OT MOTPeOIIsIeMOit

AP=0,039 %,
AW =0,019 %.
TpanchopmaropHas PacuerHbie 3HaUCHUS
MOACTaHIIMS
TII No2 APuwp=1,47 kBT,
AWp= 5504,177 xBT-4.
TII Ne3 APp=0,698 kBT,
Ame: 51 10,256 KBT'I‘I.
TH N94 APmp:0,597 KBT,

AWp= 5110,155 xkBt-u.
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Omnpenenenue 1onycTuMoi norepu Hanpsizkeaus B cersax 0,38 kB

TpanchopmaropHas PacueTHbie 3HaUCHUS

MO/ICTAHIIHS

TIT Ne2 Vpe:=2,77275 %, npuHUMAaeTCsl CTaHAAPTHAS PEryu-
pyemasi HajOaBKka paBHas 2,5 %,

AUp0n=6,353 %, uto coctasmsier 24,1414 B.
TIT No3 Vpe=2,328 %, npuHUMAaETCs CTaHAApTHAsL PETyIUpy-
eMas Haj0aBka paBHas 2,5 %,

AUo0n=9,887 %, ato coctaBnseT 37,5706 B.
TIT Ned Vpe=2,11825 %, npuHrMaeTcsi CTaHAapTHAS PEryu-
pyemas HajOaBKka paBHas 2,5 %,

AUpon=11,57 %, uto coctasusger 43,966 B.

JIns TOBBINIEHUS TMPOMYCKHONW CHOCOOHOCTM M YMEHBIIEHHUSI CEUCHUS
MPOBOJIOB y MOTPEOUTENEH, UMEIOIIUX OOJBIITYI0 PEAKTUBHYIO MOIIHOCTH (25 1
0oJiee KBap JyUIsl BEYEPHUX HATPY30K) YCTAHABIUBAETCS MOIMEPEYHAss EMKOCTHAs
KOMIIEHCAIIHSI.
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Tabauna 6.13 - Komnencanusi peakTuBHoii Momqnoctu cetu 0,38 kB

Qun, xBap QB, KBap
VYuacrtok Pn, Qun, xBap 110 oCIIe Sn, Ps, QB, kBap 10 ocIIe SB, Komnencatop
ceTu KBT | xomMmencamuu | KOMIIEHCAIIUH kKBA kBT KOMIICHCAIlUW | KOMIICHCAIUU kKBA THUIT/MOIIIHOCTD

TII Ne2

IT Nel (356)

- IT No2

(383) 5 4 4 6,403 5 4 4 6,403 -

TII - IT Nel

(356) 8 6,4 6,4 10,244 8 6,4 6,4 10,244 -

IT Ne3 (189)

- IT N4

(300) 25 25 25 35,355 26 23 23 34,713 -

TII - IT Ne3

(189) 45,7 40,7 40,7 61,196 26 23 23 34,713 -
TII Ne3

TII - IT Nel

(386) 28 20 20 34,409 28 20 20 34,409 -
TII Ne4

TII - TT Ne2

(530) 2 0 0 2 5 0 0 5 -

TII - IT Nel

(516) 23 7 7 24,041 14 4 4 14,56 -
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Onpezleﬂelme ccucHHUusd MpoBOAOB A (l)aKTl/l‘leCKl/IX NOoTEPb HANIPSAKCHUA,

MOIIIHOCTH U 3Hepruu B ceTsx 0,38 kB

Ta6auna 6.14 - OnpenesieHue pacyeTHbIX CeYeHUI U THIIA IPOBO/IOB

Pacuyetnoe ce-
Mapxka npo-| PaxTrydeckas oTeps: HaIpsixKe-
VYuyacTok cetu HEHUE MTPOBOJA,
BOJa Hus, B
MM

TIT Ne2
IT Nel (356) - IT Ne2 (383) 1,305 ABBI 4-2,5 12,151
TII - IT Nel (356) 1,847 ABBI 4-2,5 17,125
IT Ne3 (189) - IT Ne4 (300) 6,502 ABBI 4-10,¢ 14,894
TII - IT Ne3 (189) 18,584 ABBI 4-25,( 15,638

TII Ne3
TII - IT Nel (386) 7,201 AC-16 17,385

TII Ne4
TII - IT Ne2 (530) 0,581 AC-16 1,471
TII - IT Nel (516) 4,032 AC-16 10,827

Ta6auua 6.15 - Ilorepu MomHocTH U YHeprum B cetn 0,38 kKB

VYuacrok S, P, LA o, L AP, Ty, T, AW,
CETH KBA kBT ’ OM/kMm M KBT yac qac KB1u
TII Ne2
IT Nel 6,403 5 9,728 12,1 | 75,875 | 0,26 1300 | 565, | 146,9
(356) - I1 1
No2 (383)
TII-I1 10,244 8 15,564 12,1 | 66,832 | 0,587 1300 | 565, | 331,7
Nel (356) 1
IT Ne3 35,355 25 53,716 | 3,08 71,87 1,916 2200 | 103 |1986,1
(189) - I1 6,6
Ne4 (300)
TII-1I1 61,196 | 45,7 | 92,977 1,2 (103,014 | 3,205 2200 | 103 |3322,3
No3 (189) 6,6
Htoro 317,591 | 5,968 5787
TII Ne3
TII-IT | 34,409 28 52,279 1,8 |111,973| 1,652 2200 [1036,6/1712,4
Nel (386)
Hroro 111,973 | 1,652 1712,4
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TII Ne4
TII - I1 2 2 3,038 1,8 155,37 | 0,007 1300 [565,1| 3,9
Ne2 (530)
TII-I1 | 24,041 23 36,526 1,8 92,644 | 0,667 2200 [1036,6| 691,4
Nel (516)
Htoro 248,014 | 0,674 695,3

OnpeneneHne KOHCTPYKTHUBHBIX IAPAMETPOB BbICOKOBOJIbLTHOM
M HU3KOBOJILTHOM JINHUUI

Jns BO3MYIIHOW JWMHHUM 3ieKkTponepenad Hanpsbkenuem 35, 10, 6 kB
MPUHUMAIOTCS YHU(UIIMPOBAHHBIE KEJI€300€TOHHBIE OMOPbl MAaKCUMAJIbHBIN
ra0apuTHBIN TPOIET KOTOPHIX COCTABISAET 125 M.

VYyacrok TII Ne2 - TII Ne3: /Inuna yuyactka — 2,4 kM. K ycraHoBke
npuHUMaroTcs cieayronme onopsl: Nel, No22 — ankepHas onopa Yb35-18
u No2 — 21 - mpomexxyrounast onopa 11635-38. [Ipomexytounbix omnop 20.
[Tponér mexay onopamu coctasiseT 120 m.

VYyacrok P Nel - TII Ne4: /Inuna yuactka — 1,476 xm. K ycraHoBke
npuHUMaroTcs caeayroume onopsl: Nel, No22 — ankepHas onopa Yb35-18
u No2 — 21 - mpomexxyrounas onopa [1635-3B. [Ipomexytounsix omop 12.
[Iponér mexay onopamu coctaBiseT 123 m.

VYyacrok P Nel - TII Ne2: /Inuna ywactka — 1,399 xm. K ycranoBke
npuHUMaroTcs cieayromnme onopsl: Nel, No22 — ankepHast onopa Yb35-18
u No2 — 21 - mpomexxyrounas onopa [1b635-38. I[Ipomexytounsix omop 12.
[Iponér mexay onopamu coctaiseT 116 m.

VYyacrok PTII - P Nel: /Inuna ydactka — 2,267 km. K ycraHoBke
npuHUMaroTcs cieayronme onopsl: Nel, No22 — ankepHas onopa Yb35-18
u No2 — 21 - mpomexyTtounas ornopa [1635-38. IIpomexyTtounsix omop 19.
[Tponér mexay onopamu coctasiseT 119 m.

JIns BO3AYLIHOW JIMHUM 3JeKTporiepenay HanpspkenueM 0,38 kB npunu-
MaroTcsl YHU(UIUPOBAHHBIE KEI€300€TOHHBIE OMOPbI, MAKCUMATIBHBIN TTPOJET
KOTOPBIX COCTaBJISIET 35 M.

TII Ne 2 xaOenbHBIC TUHUM TPOKJIAILIBAEM B TPAHIIIEE.

Tpancpopmaropnas noacranuus TII Ne3. Vuacrok ceru TII- IT Nel
(386), mnuna nuauu — 111,973 m. K ycTaHOBKe IpUHUMAIOTCS CIAEAYIOIINE
omopel: Nel, NelQ — xonrmeBast oropa K1-4 u Ne2 — 9 - mpomexxyTodHas
onopa [1b1-4. I[IpomexyTounsix onop 4. [Iponér Mexay omnopamu COCTaB-
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et 27 M.

Tpancpopmaropnas nojacranuus TII Ned4. Vuactok cetu TII- IT No2
(530), anuna nmuauu — 155,37 m. K ycTraHOBKE MPUHUMAKOTCS CIEAYIOLINE
omopsl: Nel, NelO — xonrmeBast ormopa K1-4 u Ne2 — 9 - mpomexxyTodHas
onopa [1b1-4. I[IpomexyTounsix onop 5. [Iponér Mexay omnopamu COCTaB-
nset 31 M.

Tpancpopmaropnas nojacranuus TII Ne4. Vuactrok ceru TII- IT Nel
(516), nnuna nuauu — 92,644 m. K ycraHOBKe MPUHUMAIOTCS CIEAYIOLINE
omopel: Nel, NelQ — xonmeBast oropa K1-4 u Ne2 — 9 - mpomexxyTodHas
onopa [1b1-4. ITpomexyTounbix onop 3. IIponaér Mexay omnopamu COCTaB-
nsiet 30 M.

Pacuér TokoB KOPOTKOTI0 3aMbIKaHUSA

CocraBum PaCUYCTHBIC CXCMbI 3aMCUICHUA K3.

; AL | —— Wﬁm
K_-I K'SD_
P : L=24 EH1E4FE [n13399
_ =4 K =1, Kb =1, Kbl
roncT=244 6161 =4.32 O (=2 56 Ona =2 518 Om
w=1.032 Ora ¥=0.634 Or w=0,607 Opa
Sumfr=4,320 Sum(r]=6.376 Owm Sum(r=9.494 Om
Sumi<l=1.032 Sumlx]=1,666 O Sum(®l=2.267 Or
Tun: &C-16 Tun &C-16 Tun: &C-16
MiHKA 1M1 MaHua 1M-1 MaHKA -1
/) —
T4
L=2.267 Kid
r=4.08 O
¥=0.974 Ora
Sumir]=3.4 Or
Sumf=1=2.006 O
Tun: AC-16
MrHKA 1141

Pucynok 6.5 - Pacuernbie cxembl 3ameiienusi K3 BB cetu
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0 MO N
™m M Ne3ras) M Ne4[300)
Rtp=00313 L=103.014 L=71.87 m
Srpe, 0985 =0,123 Qe 0,221 O

’ %=0,007 O «=0,005 O

Sumlrl=0,123 O
Surmlx1=0,007 O
Tun: ABET 4-25.0

Sumlrl=0,344 O
Surmlxl=0,012 Om
Turn: ABET 4-10,0

k-3
I ME1[35RE] I Me2383]
L=6E,332 r L=75.275 m
r=0.808 O r=0,918 O
w=0,008 O w=0,008 Opa
Sumlr=0,308 Ora Sumlr=1.726 O

Sum(=1=0,006 O
Twrn: ABBT 4-2.5

Sum(=1=0,012 Om
Twrn: ABBT 4-2.5

NuHua N-2 NMuHua N-2

Pucynok 6.6 - Pacuernbie cxembl 3amemennsi K3 TIT Ne 2

_ﬂq ] Iﬂ“'.ﬁﬁ._:_

k.-2
T M Ke1[326]
Frp=0.0313 L=111.973
Frp=0,0986 r=0,207 Ora
w=01.043 Or4

Sum(n=0,201 O
Sum(x]=0.043 O
Tur: AC-16
MaHKA -1

Pucynok 6.7 - Pacuernnie cxemsl 3amemenusi K3 TII Ne 3

A4 p
M H1E1E]
L=92644 m
r=0.166 Or
w=0,039 O
Sumlr=0,166 O
Sum[=]=0,039 Oraq
Tum AC-16

n-1
MHHHH

;K-B
M N2[530]

L=18637 m
r=0,279 O
w=0,065 O
Sumlr=0,279 O
Sum[=]=0,066 Orq
Tum: AC-16
MuHKA -2

Tk
T

Rrp=0,0313
sérp=0, 0955

Pucynok 6.8 - Pacuernbie cxemsbl 3amernenust K3 TII Ne 4
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Tabauna 6.16 - Pe3yabTaThl pacyéTOB TOKOB KOPOTKOI0 3aMbIKAHUSA
BBICOKOBOJILTHOI ceTH

TzzKa r,OM | x, OM Z, oM Z, OM T, Ky 1@ 1@ | iy

K-1 |0 244,6161 | 244,6161 - 0 2 0,0867 [0,075 | - [0,2452

K-2 |84 2006 246,7651 - 0,0007 |1 0,0859 [0,0743| - [0,1214

K-3 |9,494 | 2,267 247,0655 - 0,0007 |1 0,0858 [0,0743| - [0,1213

Tabauna 6.17 - Pe3yabTaThl pacyéTOB TOKOB KOPOTKOI'0 3aMbIKAHUSA
HHM3KOBOJIbTHOH CeTH TPaHC(POPMATOPHBIX MOACTAHIMH

T}‘(";Ka LOM | x,OM | Z,oM | Z,OM | Ta Kyx 14 1@ 1@ iy
P Nel

K-1 |0,03136 | 0,09861 | 0,1034 | 0 0,01 |1,367 |2,2278 [1,9293 |0 | 4,3093
TIT Ne2

K-1 [0,03136 [ 0,09861 [ 0,1034 | 0 0,01 [1,367 [2,2278 [1,9293]0 4,3093

K2 [0344 [0012 |0,2731[0,344 [0,0001 1 0,8435 | 0,7304 | 0,6603 | 1,1928

K-3 [1,726 [0012 [09552[1726 |0 2 0,2411 | 0,2087 | 0,2009 | 0,6819
TIT Ne3

K-1 [0,03136 [ 0,09861 [ 0,1034 | 0 0,01 [1,367 [2,2278 [1,9293]0 4,3093

K-2 [0201 [0,048 [0,2752]0,206 [0,0007 |1 0,837 |0,7248[0,855 |1,1836
TII Ned

K-1 [0,03136 [ 0,09861 [ 0,1034 | 0 0,01 [1,367 [2,2278 [1,9293]0 4,3093

K-2 [0166 [0,039 [0,2416 0417 [0,0007 | 1 0,9534 | 0,8256 | 0,9267 | 1,3483

K-3 [0279 [0,066 |[0,3522]|0,286 |0,0007 |1 0,654 | 0,5663 | 0,7298 | 0,9248

Bo10op 1 npoBepka annapaTypsbl BBICOKOT0 HANIPSAKEHUS siUeeK
NUTAIONIUX JUHUHI

Cornacno [1YD anexkTpuueckue ammaparbl BEIOMPAIOT MO POAY YCTaHOB-
KU, HOMUHAQJIBHOMY TOKY M HAaIIPSDKEHUIO, MPOBEPSAIOT HA JUHAMHUYECKYHO U
TEPMUUECKYIO0 YCTOMUHUBOCTh. Slueiika muTaroniell JUHUKM TPECTABISIET COOOM
KOMIUICKTHOE PACHPENECIUTEIIBHOE YCTPOMCTBO HAPYKHOW WIIM BHYTPECHHEU
ycranoBku. KPYH komriutiektyercst 1BymMs pa3beAUHUTENSIMU C KOPOTKO3aMBbI-
karensimMu (QS) /uis co3nanust BUAMMOTO pa3phiBa LIENH MPU MPOBEACHUU MPO-

q)HHaKTI/IIIeCKI/IX N PCMOHTHBIX pa60T 06CJ'Iy}KI/IBaIOH_II/IM HJIK1 OIICPpAaTHBHbLIM

nepcoHajIoM, BeIKiIrouaTeaeM Harpysku (QF) u komruiekTom TpancopmaTopoB
Toka (TA), KoTopsle ciayXaT /il MUTaHUs MPUOOPOB PEICHHOM 3aIUTHI U TIPU-
O0opoB yué€Ta aieKTpuyeckod sHepruu. OFHOIMHENHAs YNpOIIEHHAs cXeMma
KPYH npencrasnena Ha pucyske 6.9.
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Pucynok 6.9 - Onqnosnuneiinasi ynpouénnasi cxema KPYH.

I[J'IH BBI60pa N IIPOBEPKHU JJICKTPUYICCKUX aIlIIaPATOB BBICOKOT'O HAIIPSKC-
HUA HGJ’IGCOO6p213HO COCTaBUTDH Ta6J'II/II_Iy, Kyada BHOCATCA HCXOAHBIC ITAHHLIC
MECTa YCTAHOBKH allllapaTta U €ro KaTaJOXHbIC JTAHHBIC. Mecto YCTAHOBKHU —

PTIL.
Tabauna 6.18 - CpaBHeHHe HCXOIHBIX JAHHBIX MECTA YCTAHOBKH,
C mapaMeTpaMu BBIKJIKYATENsA, pa3beIHHUTEsA, TpaHncGopMaTopa ToKa
[TapameTpsl Tapameps: [TapameTpsl
Ucxomaabie BBIKJTIOYA- Tpauchopmaropa
pa3beIUHUTEIS
JTaHHBIC MeCTa TEJS TOKa
YCTaHOBKH i Tun PH/(3)- i
Tun BII-35 35/1000 Tun TITOJI-35
U,on = 35 kB 35 kB 35 kB 35 kB
lion =1,821 A 0,4 kA 1000 A 400 A
) _
I 71 = 0,086 5 KA ] i
KA
i =
yoK1 16 KA 64 KA 100 kA
0,245 kA
097, 6,3 KA 25 kA 1,6 kA

Kak BumHO m3 Tabmn. 6.18 mapameTpsl BceX BBIOpAHHBIX alllapaToB yAO-
BJIETBOPSIIOT MPEIBABISIEMBIM TPEOOBAHUSIM.
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CoriacoBanue 3alluT, KapTa CCJICKTUBHOCTH

Jlnst coryiacoBaHus ACHCTBUS 3allUT HEOOXOJIUMO MOCTPOUTH KapTy ce-
JIEKTUBHOCTHU, KOTOpasi MpeJcTaBlsieT co00M MOCTpOEHHBIE B KOOpJIMHATAX
BpeMsl TOK, IpapuKu 3aBUCUMOCTH BPEMEHU CpabdaThIiBaHUA 3alIUTHBIX amIia-
paToOB OT TOKA, NPUBEACHHOTO K OJHOM CTYyNEHHW HampsbkeHus. [loctpoenue
BBITIOJIHSIETCS B JIorapu(PmMuueckoM MaciiTaoe.

Kapra cenektuBHoctu crpoutcs mist TII B KOHIE IMHUK TIpU 33TaHHOU
koH(purypanuu HB cetu ganubIX TpaHCPOPMATOPHBIX MOJCTAHIIUN.

[Topsimok mocTpoeHMUS:

1. Hanocutcs xapakTeprucTika aBTOMAaTUHYECKOTO BBIKITIOUATEINS C
MaKCHUMAaJIbHBIM TOKOM TEIJIOBOIO PACUEIHTENS, TPUBEAEHHO-
ro K BBIOPAHHOU CTYNEHU HANPSHKEHUS, HA KapTy CEJIEKTUBHO-
CTH MO TOYKAM.

2. Hanocurcst xapakrepuctuka npenoxpanutens [IK — 35 ¢ Ho-
MUHAJIbHBIM TOKOM TIJIABKOM BCTaBKH MO TOYKAM;
3. OTknaapiBaeTcsi TOK TpeX(pa3HOTO KOPOTKOTO 3aMbIKaHMs Ha

mumHax 0,4 kB pacuernoit TII, mpuBeAeHHOW K CTYNEHH
HanpspkeHus 35 kB.

Tab6aunua 6.19 - K mocTpoeHnio KapThbl ceJIeKTHBHOCTH

Ne TTI [1K ABTOMaTHYECKHil M., A 'es, A
BBIKJTIOUATEIh
TII Ne3 IIK -35, 7,5 A | AE2064 0,88 121,129
TII Ne4 [IK-35, 75 A | A3163 0,664 121,27
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TN W23 OGopyy : MpepoxpaduTent (10,35 kB): 7 58, ABT. Boikno. © AE2064

______________________________________________

1000 10000

Pucynok 6.10 — Kapra ceinexruBnoctu TII Ne 3

TN Me4 OBopy : MeegoxpaduTens (1035 kB) 754, ABT. BRI, A3163

______________________________________________

}
1000 10 000

Pucynok 6.11 — Kapra cesexkruBnoctu TII Ne 4



PacuéT ceTu mo morepe HanpsKeHUsi NP MycKe FIEKTPOABUTATES

[Torpebutens IT Ne3 (189 - UsMenbuutens rpyosix kopmoB UI'K-
30b) tpanchopmaropuoit noacranuuu TII 2 umeer mpuBoja C 3JIEKTPO-
nsurareinem 4A180M6VY 3

HaCI’ZODH’ZH ble OaHHble 9]167(77117006“2&7716]1}1

Pov=18,5 kBm COS Puon=0,87 KI11]=0,86
Amax=2 Amin=1 Anyex=1,2
Ap=1,2 R«»=0,1 Xin=0,18
S«=14 KI1=6 Amp=1,2
OUson.0.=-(1-1,099)-100=9,924 %
r =0,123 Owm,
x,=0,007 Om.

[TyckoBoit kK03(PPUIIMEHT PEaKTUBHONW MOIITHOCTU PAaBEH
t9¢,.. =1,799 = cosg,, . =0,485
MomHOCTh ACHHXPOHHOTO JABUTATENIS MPHU MTyCKE paBHA

P, e =(53,906-1,208)/0,748=87,058 KBr.

[ToTepu HanpsbkeHus B TpaHchopmaTope MpH MyCcKe aCHHXPOHHOTO
AJIEKTPOJIBUTATENSI PABHBI

AU, ..o =(87,058-13,119)/71,428=15,99 %.

[ToTepu Hanpspxkenus B iuHuM 0,38 kB npu mycke qBuratesst paBHbI
AU 4 38, = ((87058,083-(0,123+0,012))/(144400))-100%=8,175 %
OTKJIOHEHWE HAIIPSKEHUS Ha 3aKUMaXx JIEKTPOJBUTATENS 10 MTyCcKa
AU, ;e =4,115 %

daKTUYECKOE OTKJIOHEHHE HAIIPAKCHHUA HA 3aKUMaX aCHMHXPOHHOI'O
QJICKTPOABUTATCIIA IIPU ITYCKC COCTABUT

U, 0. =-28,28 %.
[Tyck nBuratesnst mpou30MaeT yCreurHo.

[Torpeburens I1 Nel (386 - KorenpHas ¢ 4 koTiiamu "YHuBepcai-6"
JJI8 OTOIJISHUS M TOpsSiYero BOJAOCHAOKEHHUs) TpaHCHOPMATOPHOM MOj-
cranuuu TII 3 umeer npuBox ¢ anekTpoasurareneM 4A200M6Y 3

Hacnopmeze oannvie 3Jzel<mpodeueameﬂﬂ
Puov=22 kBm COS Puon=0,9 KI1/[=0,9
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Amax=2,4 Amin=1 Anyex=1,3

Ao=1,3 Re,=0,092 Xen=0,17
S.=135 x1=6,5 Jp=1,2
8Uoono=-(1-1,056)-100=5,611 %
r =0,201 Owm,
¥, =0,048 Om.

[TyckoBoit K03(pHUIIMEHT PEaKTUBHOM MOIIHOCTH PaBEH
9¢,.. =1,847 = cosg,, . =0,475
MoOUIHOCTh aCHHXPOHHOIO IBUTATENS NIPU ITyCKE paBHA

P, . cc =(68,061,115)/0,81=93,72 xBr.
[ToTepu HamnpsbxkeHus: B TpaHchopMaTope Npu MyCcKe aCUHXPOHHOTO
BHGKTpOI[BI/II‘aTeHH paBHBI

AU, o =(93,72-13,415)/34,409=36,541 %.

[Torepu Hanpsikenus B muauu 0,38 kB npu mycke aBUArarens paBHbI
AU 170,38, 0 = ((93720,978-(0,201+0,088))/(144400))-100%=18,802 %
OTKJIOHEHUE HANPSIKECHUS HA 3aKUMAax 3JICKTPOJABUTATENS JO ITyCKa

AUd.é.nyCK. :4,575 %

dDaKTHYECKOE OTKJIIOHCHHE HaIIPsAKCHUS Ha 3aKNUMaX aCMHXPOHHOI'O
QJICKTPOABUTI'ATCIIA 1IIPH ITYCKC COCTABUT

5U o.nyc.¢. = '59,918 %

ITyck nBurarens npou30UAeT yCIEHIHO.

Bb100p yCcTpPOICTB OT NEepeHaANPSKEeHU I

3amuTy nojctaHiui HanpsbkeHuem 10 — 35 kB BbIOMparOT B 3aBUCH-
MOCTH OT UX MOIIHOCTH. Ecium MomHOCTh mojacTaHnuu meHee 630 kBA,
Ha KaXJIOW €€ CUCTEeME IIIMH YCTAHABIMBAIOT KOMIUIEKT BEHTUJIbHBIX pa3psii-
HHUKOB, PacHoOJ0XEHHBIX BO3MOXKHO OJHU3KO K TpaHcpopMaTopam M MPHUCO-
€IMHEHHBIX K 3a3eMJIAIONIEMY KOHTYPY MOJCTAHIIMU KpaT4alllluM IyTEM.
Kpome Toro, Ha paccrossauu 150 — 200 M OoT moJcTaHIIMKU HA BCEX MOJXO-
ISIMIUX BO3AYIIHBIX JUHHUSIX MOHTHUPYIOT KOMIIJIEKTHI TPyOdaTBIX pa3-
paaHUKOB PT-1 unum 3aMeHSAIOMUX UX 3AMUTHBIX UCKPOBBIX MPOMEXKYT-
koB I13-1 (mpu Tokax KOPOTKOTO 3aMbIKaHMs, MEHBIITUX HUXKHETO Tpeaena,
racsierocs Tpyo4daTbiMu paspsgHukamMu). COMpoOTUBIICHUE 3a3EMIICHUS dTHX
paspsaankoB PT-1 unu nmpomexytkoB I13-1 momxHo ObITH He Oojee 10

Owm.
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Ha nuraromux JUHUAX [JId 3allUThl PA30MKHYTBIX Pa3beIUHUTEIEH
UJIA BBIKJIIOYATEJIEd Y MPUEMHBIX MOPTAJIOB WM Yy BBOJOB B 3aKPHITOE pac-
npeaeauTeIbHbIE YCTPONCTBA JOMOJHUTEIPHO YCTAaHABIMBAIOT TPyOUaThIe
paspsauuku PT-2 unu 3amutHbie TpoMexXyTKH [13-2, mpucoeaunsis ux x 3a-
3eMIISIIONIEMY KOHTYpY nojcTanHuuu. l[loacrtannun momHocteio 630 kB-A u
0oJIbIIIEe 3AIIUIIAIOT TaK K€, HO JIOTIOJHUTEIBLHO BCE BO3AYIIHbBIC JIMHUH TIEpe-
Ja4yM, TMOAXOAAIINE K 3TUM IOJACTaHIUAM Ha paccrosiaue 150 — 200 m, 3amu-
AOT MPOTSHKCHHBIMH MOJHHEOTBoAaMH, (Tpockl). Ilpm 3ToM TpyOuaThIe
pazpsaguuku PT-1 unu 3amurtHbie mpoMmexyTku [13-1 ycraHaBiauBamT B
Hayajie MOJAXO0JI0B JUHUM MEepeaadu, 3alluileHHbIX TpocaMu. [IpoTsskeHHbIe
MOJIHUEOTBO/Ibl 3a3EMJISIIOT Ha KaXJ0W OIOpE IMOJXO0J0B, TPUUEM HUMITYJIbC-
HbIE CONPOTHUBJICHHS 3a3€MIJICHUUW IOJKHBI ObITh He Oojee 10 Om. B
Hayajae MmoJxoJa K 3a3€MJICHHUIO OMOPHI MPUCOCAUHSIIOT TPOC U Pa3pAAHUK
PT-1 unn npomexyrtok [I3-1. B koHIe moaxoma Tpoe K 3a3€MIICHHOMY
KOHTYPY MOJCTaHIIUM HE MPHUCOCINHSIIOT, a OOPBIBAIOT HA MEPBOM OIMOpE OT
noacranuuu. [Ipu stom nporner (50 — 60 m), HE 3alUIIEHHBINA TPOCOM, J0JI-
XEH TMEPEKPhIBATHCS 3alIUTHBIMHU 30HAMHM CTEPKHEBBIX MOJHHEOTBOJIOB,
yCTaHABJIMBAEMBbIX JIJIS1 3AIIUTHI OTKPBITHIX NOACTAHIIMI TAKOW MOUIHOCTH.

Pacyér ycTaBoK pesieiiHOM 3a1UThI

JIunaus JI-1 1,=1,821 A

1M =7 403/0.85 =2.827 A

111 =2.827/80 =0,035 A.
Touka kopotkoro 3ambikanust K-3

KoadduimeHT uyBCTBUTENBLHOCTH ONPEIENAETCS YEPE3 MUHUMAIIb-
HBIN TOK KOPOTKOTO 3aMbIKaHHSI HA OKOHEUHBIX TOTPEOUTEIISIX.

K, = 74,312,827 =26,273
1! =102,96/0,85 121,129 A.

1! =121,1209580=1,514 A

KoadgduimeHT 4yBCTBUTEILHOCTH OMpPECSCTCS Yepe3 MUHUMAb-
HbIi TOK KOPOTKOTO 3aMbIKaHUS B MECT€ YCTAaHOBKH 3alllUTHI.
KoadduimeHT uyBCTBUTENLHOCTH /1711 TOKOBOM OTCEUYKH JOJIKEH OBITh HE
MmeHee 1,2.

K, =300/121,129 =2,476>1,2 .

Touka KOpoTKOro 3ambikanus K-2
KosddunmeHT 9yBCTBUTEILHOCTH OINPENETSETCS Yepe3 MUHUMAIh-
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HBIA TOK KOPOTKOT'O 3aMbIKaHHs HA OKOHEYHBIX ITOTPEOUTENSX.
K, =74,3/2,827 =26,273

1| =103,08/0.85=12127 A.

1} =1212780=1,515 A

KoadduirieHT 4yBCTBUTEIBLHOCTH OMPEETSAETCS YePe3 MUHUMAb-
HbII TOK KOPOTKOTO 3aMbIKaHUS B MECT€ YCTAaHOBKH 3alllUTHI.
KoadduimeHT uyBCTBUTENLHOCTH /1711 TOKOBOM OTCEUYKH JOJIKEH ObITh HE
Mmenee 1,2.

K, =300/121,27 =2,473>1,2 .

Br100op 1 mpoBepka BRICOKOBOJILTHOM M HU3KOBOJIBTHOM ammaparypbl Ha
MOJCTaHLINU

22 E N N e

Yy Y ¥ Y

Pucynok 6.12 - OgnonuHeiinas npuHuunuanbHas cxema TII
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Pazwenunutens QS1 BbIOMpaeTcs Mo TeM K€ YCJIOBHUSM, UTO U Pa3b-
€AMHUTEIb TTUTAIONIEeH JTUHUKU: 11 TpaHchopMaTopHoit nmoactanimu TI1 1

tun PH/I(3)-35/1000;

HoMmuHaIbHBIH TOK 1000 A;

HOMUHAJILHOE HampsbkeHne 35 kB;

aMIUTUTY/1a CKBO3HOTO TOKa 64 KA;

TOK TEPMHUYCCKON CTOMKOCTH 25 KA

Jlist 3amuThl TpaHCchOpMAaToOpa ¢ BHICOKOW CTOPOHBI yCTAHABIIUBAKOT-
cst mpegoxpanute FUL — FU3. Tok miaBkoi BCTaBKU NMPEIOXPAHUTENS BbI-
OupaeTcs Mo yCIOBHUIO

|06 =0 A.

[IpuHrMaeTca NpeIOXpaHUTENH TUTIA 7,5 C TOKOM IIJIAaBKOM BCTaBKHU
7,5 A.

Munst 0,4 kB nonkimodaroTes kK TpaHchOpMaToOpy depe3 pyoOrIbHUK
QS2 tuma P2315 ¢ HomuranmpHBIM TOKOM 600A.

Tpanchopmaroper Toka TA1-TA3 tuna TK20 ciyxart ajisi nutaHus
cu€Turka akTuBHOM 3Heprun CA4-M672.

Pazwenuautens QS1 BbIOMpaeTcs Mo TEM K€ YCJIOBHUSM, UTO U Pa3b-
CAMHUTEIb TTUTAIONICH JTUHUM: s TpaHchopMaTopHo# nmoactanimu TII 2

tunn PHJI(3)-35/1000;

HomuHaIbHBIH TOK 1000 A;

HOMHUHAJIbHOE HampsbkeHue 35 kB;

aMIUIUTY/1a CKBO3HOTO TOKA 64 KA;

TOK TEPMHUYECKON CTOMKOCTH 25 KA

Jlist 3amuThl TpaHChOpMAaTOpa ¢ BHICOKOW CTOPOHBI yCTAHABIIUBAKOT-
cs mpegoxpanute FUL — FU3. Tok miaBkoi BCTaBKY NMPEIOXPAHUTENS BbI-
OupaeTcs Mo yCIOBHUIO

... =1,771 A.

[IpuHUMaeTCs npegOXpaHUTENH TUIIA 7,5 ¢ TOKOM IUIABKOW BCTaBKU
7,5 A.

unet 0,4 kB noaktouaroTes K TpanchopMaTropy yepe3 pyoOuIbHUK
QS2 tuma P2315 ¢ HomurampHBIM TOKOM 600A.

Tpanchopmaropsr Toka TA1-TA3 Tuna TK20 cinyxart majisi nutaHus
cuéTurka aktuBHOM SHEeprun CA4-N672.

Bri6op aBTOMaTHM4ECKMX BBIKIIOYATENEH HA OTXOIALIUX JIMHUSIX
MPOU3BOUTCS UCXOAS U3 CIECIYIOIMIMNX YCIOBHI

L Im.p. 2 Kes X lmaxs Kes = 1,
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2.1, 5> |

npeo = ya.max;
| (2)

3. —Kmih > 125;
1@

4, —xmih >125.

oM

Jlunus JI-2  Maxkcumanshbiii TOk — 9,728 A, ynapusiii Tok — 0,681
KA, nByX($a3Hblii TOK KOPOTKOro 3aMmbikanus — 208,7 A, ogHoda3HbIN TOK
KopoTkoro 3ameikanus — 200,9 A. K ycraHOBKE TpUHAMAETCA aBTOMATHYE-
ckuid BoikIto4aTesnb AE2063 ¢ Tokom TemoBoro pacuenurens 10 A, TokoM
aJeKTpoMarHuTHoro pacuenurens 120 A, 1 TOKOM TUHAMHYECKOM CTOMKO-
ctu 15 KA.

1.10 A>9,728 A;

2. 15 kA>0,681 KA;

3. 208,7/120=1,739;
BriOpaHHbBIli aBTOMATUYECKHUI BBIKJIIOYATENIb HE YAOBJIETBOPSET
TpeTbeMy YcJOBHs. JIOMOJHUTENBHO YCTAaHABIMBAEM 3alIUTHYIO
npuctaBky 3T-0,4 ¢ TokoM ycraBku ot oaHodazHoro K3 189 A.
[Tonydaem kospdunmeHT : 3
4. 200,9/120=1,674
BriOpaHHbIil aBTOMaTHYECKU BBIKIIIOYATENb HE YIOBIETBOPSET YET-
BEPTOMY YyCJIOBUS. JIOMOJHUTENBHO YCTAaHABIMBAEM 3AIIUTHYIO MPUCTABKY
3T-0,4 ¢ Tokom yctaBku ot ogHo(daznoro K3 189 A. Ilonydaem ko3¢ du-
uueHT : 4,523 CrnenoBaTenbHO BCE YCIOBUS BBIIOJIHSIIOTCS
Jlvaus JI-1  Maxkcumanbnbiii Tok — 53,716 A, ynapasiid Tox — 1,192
KA, nByX$a3Hblii TOK KOpOTKOro 3aMmbikanus — 730,4 A, ogHoda3HbIN TOK
KOpOTKOT0 3ambikanus — 660,3 A. K ycraHoBKe MpuHHMAETCsl aBTOMaTHUye-
ckuli BeikoyaTesib AE2064 ¢ TokoM TemioBoro pacuenurens 63 A, Tokom
AIIEKTPOMArHUTHOTO pacuenutes 756 A, 1 TOKOM TUHAMHUYECKOW CTOUKO-
ctu 15 KA.
1. 63 A>53,716 A;

2. 15 kA>1,192 KA;

3. 730,4/756=0,966;

BoiOpaHHbIi aBTOMAaTUYECKUM BBIKIIOUATEIh HE YIOBJIETBOPSET
TpeTheMy YyCIOBUS. J[OTMOTHUTENBHO YCTaHABIMBAEM 3alIUTHYIO
npuctaBky 3T-0,4 ¢ Tokom ycraBku ot oaHodazHoro K3 189 A.
[Tonyuaem ko3pdunment : 3

76



4. 660,3/756=0,873
BriOpaHHbIil aBTOMaTHYECKU BBIKIIIOUATENb HE YIOBIETBOPSET YET-
BEPTOMY YyCJIOBUS. JIOMOJHUTENBHO YCTAHABIMBAEM 3AIUTHYIO MPUCTABKY
3T-0,4 ¢ Tokom yctaBku oT ogHo(dazHoro K3 189 A. [Monywaem ko3¢ du-
et : 3,493 CnenoBaTenbHO BCE YCIIOBUS BBITTOIHSIIOTCS
Pasbenunurens QS1 BbIOMpaeTcs Mo TeM K€ YCIOBHSIM, UTO U pa3b-
CAMHUTENh MUTAIONIEH JIMHUU: 11 TpaHchopmaTtopHOit moactanmuu TIT 3

tun PH/I(3)-35/1000;

HoMUHAJIBHBIN TOK 1000 A;

HOMUHAJIbHOE HampsikeHue 35 kB;

aMILTATYJIa CKBO3HOTO TOKa 64 KA;

TOK TEPMHUYCCKON CTOMKOCTH 25 KA

Jist 3 ThI TpaHc(opMaTopa ¢ BBICOKOW CTOPOHBI YCTaHABIMBAIOT-
cst mpegoxpanute FUL — FU3. Tok miaBkoil BCTaBKY MPEIOXPAHUTENS BbI-
OupaeTcs Mo yCIOBUIO

... =0,923 A.

[TpuHrMaeTca NpeIOXpaHUTENH TUIIA 7,5 C TOKOM IIJIaBKOM BCTaBKHU
7,5 A.

[Muner 0,4 kB noaktouaroTes K TpaHchopMaTopy depe3 pyOuIbHUK
QS2 tumna P2315 ¢ HomuHanbHEIM ToKkOM 600A.

Tpanchopmaroper Toka TA1-TA3 tuna TK20 cinyxart ajisi nutaHus
cuérunka aktuBHOM dHeprun CA4-N672.

Jlnaus JI-1  Maxkcumanbnbiii TOK — 52,279 A, ynapssiid Tox — 1,183
KA, 1ByX(a3Hblii TOK KOPOTKOTO 3aMmbikanus — 724,8 A, onHo(]a3HbId TOK
KOpOTKOTo 3ambikaHus — 855 A. K ycraHoBke mpuHHMMaeTcsi aBTOMaTHYe-
ckuli BeikioyaTesb AE2064 ¢ TokoMm temioBoro pacuenutens 63 A, Tokom
AJIEKTPOMArHUTHOTO pacienuteas 756 A, 1 TOKOM TUHAMUYECKOW CTOUKO-
ctu 15 KA.

1.63 A>52,279 A;

2. 15 kA>1,183 KA;

3. 724,8/756=0,958;

BoiOpaHHbIii aBTOMAaTUYECKUM BBIKIIOUATEIh HE YIOBJIETBOPSET
TPEThEMY YCIIOBUS. J[OMOJHUTENbHO yCTaHABIMBAEM 3alUTHYIO
npuctaBky 3T-0,4 ¢ Tokom ycraBku ot oaHodazHoro K3 189 A.
ITomygaem ko3¢ duiueHT : 3

4., 855/756=1,13

BriOpaHHbBIiT aBTOMAaTUYECKUW BBIKIIOUATENIb HE YJIOBJIECTBOPSIET YET-
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BEPTOMY yCJIOBHS. J(OMONMHUTENBHO yCTaHABIMBAEM 3alIUTHYIO MPUCTABKY
3T-0,4 ¢ Tokom yctaBku oT ogHodazHoro K3 189 A. [Monywaem ko3¢ du-
uueHT : 4,523 CnenoBaTeabHO BCE YCIOBUS BBIMOJIHSIOTCS

Pazbeaunurens QS1 BrIOMpaeTcs 1Mo TEM K€ YCIOBHUSAM, UYTO U Pa3b-
€AMHUTEIb MUTAIONIEeH TUHUU: JJis1 TpaHchopMaTopHoit noacranuuu TII 4

tunn PHJI(3)-35/1000;

HomuHaIbHBIH TOK 1000 A;

HOMUHAJIbHOE HampsikeHue 35 kB;

aMILTMTYJIa CKBO3HOTO TOKa 64 KA;

TOK TEPMUYECKON CTOMKOCTH 25 KA

Jist 3a1uThl TpaHcopMaTopa ¢ BHICOKOM CTOPOHBI YCTaHABJIMBAIOT-
cst mpegoxpanute FUL — FU3. Tok miaBkoil BCTaBKY MPEIOXPAHUTENS BbI-
OupaeTcs 1o yCJIOBUIO

|, .. =0,824 A.

[IpuHUMaeTcs npegoOXpaHUTENN TUIIA 7,5 ¢ TOKOM IUIABKOW BCTaBKU
7,5 A.

Munst 0,4 kB nonkiodaoTess kK TpaHchopMaTopy depes3 pyoOHIIbHUK
QS2 tuna P2315 ¢ nomuHanmsHBEIM ToKOM 600A.

Tpanchopmaropsr Toka TA1-TA3 Tuna TK20 cinyxart majisi nutaHus
cuéTurka aktuBHOM SHEeprun CA4-N672.

Jlvaus JI-1  Maxkcumanbabiii TOK — 36,526 A, ynapssiid Tox — 1,348
KA, 1ByX(a3Hblii TOK KOPOTKOTO 3aMbiKaHus — 825,6 A, onHo(]a3HbIA TOK
KOPOTKOTO 3aMbIKaHus — 926,7 A. K ycTaHOBKE TPUHUMAETCA aBTOMATHYE-
ckui BeIKItOUaTesb A3163 ¢ Tokom TemioBoro pacuenuresns 40 A, TokoM
aneKTpoMarHuTHoro pacuenuteis 400 A, 1 TOKOM TUHAMUYECKON CTOUKO-
ctu 15 KA.

1.40 A>36,526 A;

2. 15 kA>1,348 KA;

3. 825,6/400=2,064;
BriOpaHHBIli aBTOMATUYECKHI BBIKJIIOYATENIb HE YIAOBJIETBOPSET
TPEThEMY YCIIOBUS. J[OMOJHUTENBbHO yCTaHABIMBAEM 3alIUTHYIO
npuctaBky 3T-0,4 ¢ TokoM ycrtaBku ot oaHodazHoro K3 189 A.
[Tonydaem koapdunment : 3
4.926,7/400=2,316
BriOpaHHbBIif aBTOMAaTUYECKUW BBIKIIOUATENIb HE YJIOBJIECTBOPSIET YET-
BEPTOMY YyCJIOBUS. JIOMOJHUTENBHO YCTAaHABIMBAEM 3AIIUTHYIO MPUCTABKY
3T-0,4 ¢ Tokom yctaBku oT ojgHo(dazHoro K3 189 A. IMonmydaem ko3¢ du-
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uueHT : 4,523 CnenoBaTeabHO BCE YCIOBUS BBITOJIHSIOTCS

Jlunus JI-2  Maxkcumansubiii Tok — 3,038 A, yaapssiii Tok — 0,924
KA, nByX($a3HbIi TOK KOPOTKOTO 3aMbIKaHUs — 566,3 A, ogHoda3HbINA TOK
KOpPOTKOTO 3ambIkaHus — 729,8 A. K ycraHOBKe MpUHHMAETCSl aBTOMaTHUye-
ckuil BeikiIouaresnb AE2063 ¢ TokoM TemioBoro pacuenurens 3,2 A, To-
KOM 2JICKTpOMarHuTHoro pacuenutens 38,4 A, U TOKOM JHMHAMHYECKOM
CTOMKOCTH 15 KA.
1.3,2 A>3,038 A;

2. 15 kA>0,924 KA;

3. 566,3/38,4=14,747;

BoiOpaHHbIii aBTOMAaTUYECKUM BBIKIIOUATEIh HE YJIOBJIETBOPSET

TPEThEMY YCIOBHUA. J|OTOJHUTETHLHO YCTAHABIMBAEM 3alUTHYIO

npuctaBky 3T-0,4 ¢ Tokom ycraBku ot ogHodaznoro K3 189 A.

[Tomyuaem koadurment : 3

4. 729,8/38,4=19,005

BriOpaHHbIi aBTOMaTUYECKU BBIKIIIOUATENb HE YIOBIETBOPSET YET-

BEPTOMY YCJIOBHS. JJOMONHUTENBHO yCTaHABIMBAEM 3aIIMTHYIO MPUCTABKY
3T-0,4 ¢ Tokom yctaBku oT ogHodazHoro K3 189 A. [Monywaem ko3¢ du-
uueHT : 4,523 CnenoBaTeabHO BCE YCIOBUS BBIMOJIHSIIOTCS.

PacuéT KoHTYypa 3a3eMJICHUA MOACTAHIUMI

PacdeT koHTypa 3a3zemyieHus TpaHcpopmaTopHoil noacraniuu TII
2 R.=18,3:6,7=122,616 Om

n,, =122,616/30=4,087.

n =31

R'=122,616/18,6=6,5920M.

R'=0,655-4,902=3,215 Om,

R, =394,292/125,832=3,133 Owm.

R,,,=3,133/2=1,566 Owm.

R, =2,454/3,916=0,626 Owm.
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/ MIPUMEP NIPOEKTUPOBAHUA SJIEKTPOCHABXEHUSA

HPOMBIIIVIEHHBIX OBBEKTOB

Taoauua 7.1 - UcxoaHbie JaHHBIE

HaumenoBaHnue o00py10BaHus Kon- Ku Ke | cos(e) | Pu(en), kBr
BO, N

TII - TII Nel

['pymnma IT Nel (cBepnunbHbBIN 2 0,14 0,5

CTaHOK)

I'pymma IT Nel (¢dpe3epHblil craHOK 2 0,16 0,6

NIpU KPYITHOCEPUITHOM TIPOU3BOJI-

CTBE)

['pymma IT Nel (monbexHbIN CTaHOK) 2 0,14 0,5

I'pymma IT Ne2 (Capounsbie Mamu- 6 0,5 0,7

HBI IIIOBHBIC)

Taoauua 7.2 - UcxoaHple JaHHBIE

HaumenoBanue obopynoBaHus n m Nogy
I'pynmna IT Nel TIT Nel 6 4 2,333
I'pynmna IT Ne2 TIT Nel 6 1 1

Onpenenum Km mist kaxxa0d Tpymmbl TOTPEOUTENEH U COCTAaBUM CIIEIYIO-

IIy10 Ta0JauIly

Taoauua 7.3 - UcxoaHbie JaHHBIE

HaumenoBaHnue o00py10BaHus Nogy Ku Km
TII - TII Nel

['pynma IT Nel (cBepauibHBIN CTAaHOK) 2,333 0,14 3,11

['pynma IT Nel (¢pe3epHbIii cTaHOK PH KPYITHOCEPUMHOM 2,333 0,16 2,64

I'pymma IT Nel (monmGesxHbIN CTAaHOK) 2,333 0,14 3,11

I'pymma IT Ne2 (CBapouHble MaIiHbI HIOBHBIEC) 1 0,5 1,65

[IpoBeasi COOTBETCTBYIOIIME pacyeThl, CHOPMUPYEM OKOHYATEIHbHYIO

Ta0IUIy Harpy30K.
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Taoauua 7.4 - UcxoaHbie JaHHBIE

Ne Haunmenosanune JlneBHOU BeuepHnii
ILI1. MaKCUMyM MaKCUMyM
Plla Qlla Slla PB, QB, SB,
kBT kBap | kBA | kBt | kBap | kBA
TIT Nel
IT Nel rpymma 1 37,339 | 26,24 45%63 37é33 26,24 45%63
I N2 rpynna 2 24,75 16:,383 29é93 24,75 16é83 29é93

Omnpenesienne MecTa pacnoJiosKeHUus1 TPAHC(HOPMATOPHON MOACTAHIMH.
Bo10op konpurypanum cetu 0,38 kB. Onpenenenue KOOpAUHAT HEHTPA
IJIEeKTPUYECKHX HATPY30K

Tabnauna 7.5 - KoopauHatsl noTpeduTeieil HU3KOBOJIBTHOM CeTH

Kon Koopannara X Koopannara Y
noTpeouTens
TIT Nel
IT Nel 180 428
IT Ne2 217 415

[{eHTHI 2JIEKTPUUECKUX HATrpy30K HU3KOBOJIBTHBIX CETEH MPEICTaBICHHBI
B clieayroieit Tadnuie 7.6 qis kaxaon TII

Tabauna 7.6 - LleHTPBI 3J1eKTPUYECKUX HATPY30K

No TTI (HaumeHOBaHME) H5H H5H
Koopaunara X Koopnunara Y
TTI Nel 194,655 422,85
M1 1)
M M2 [2)
Tn

Pucynok 7.1 - Cxema pacnosioxenuns norpedureseit TII Ne 1
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Onpenesnenue djieKTpuIecKux Harpy3ok ceru 0,38 kB

Ta6auua 7.7 - Pacuér narpysok ceru 0,38 kB

Yuacrok cetn | Px, kBt | Qm kBap | Sm kBA | Ps,xBr | QB ,kBap | Ss,kBA

TII Nel
TII - IT Ne2 24,75 16,833 29,931 24,75 16,833 29,931
TII - TT Nel 37,339 26,24 45,637 37,339 26,24 45,637

CyMMHupOBaHHE  Harpy3o0kK BeAETCS  METOJOM  Haa0aBOK  WJIHU
ko3 uimeHTa OAHOBPEMEHHOCTH AaHAJIOTHYHO M PE3yJIbTaThl PacdyEéToB
3aHOCATCS B Ta01.7.8

Ta6auua 7.8 - Pacuér narpy3ok na TII

Howmep TII Pn, kBt | Qn, xBap Sn, kBA Ps, kBt | QB, kBap | SB, KBA
TIT Nel 62,089 43,072 75,566 62,089 43,072 75,566

OnpeaeneHue MecTa pacioJIOKEeHUs pacnpeaeJJuTeJbHON
TpancpopmaropHoi noacranuuu. Koudgurypauus cetu BbICOKOr0
HANIPSIKEHMSI M ONpeieIeHuE BeJIMYNHbI BHICOKOT0 HATIPSKEHUS

Tab6auua 7.9 - Koopaunatsl norpeduTes el HU3KOBOJbTHOI ceTH

TII Koopaunara X Koopnunara Y
TII Nel 3,3 7,9

[{eHTp PIEKTPUUYECKUX HATPY30K BHICOKOBOJIETHOW CETH UMEET CIIETyIO-
I1e KOOPAUHATHI:
X=3,3 km
Y=7,9 km

T M1

Pucynoxk 7.2 — Cxema BB cetu
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Onpezleﬂelme Harpy3okK B C€TH BbICOKOI'0O HANIPSKCHU A

B CETHU BBICOKOTO HATIPHAKCHU S

Tabauna 7.10 - Pe3yabTaThl CyMMHPOBAHUS HATPY30K

HOMep Pll! QZL! SIL! PB! QB! SB!
y4JacTka kBT KBap kBA kBT KBap kBA
PTII - TII Nel 62,089 43,072 75,566 62,089 | 43,072 | 75,566

DKBUBAJIEHTHAS JJIMHA COCTABUT

Lox=1,503 k™.

Uonrr=6,857 «B.

[Tpuaumaem cranmaptHoe Hanpspkerue 10 kB.

OmnpeneneHre yuciaa ¥ MOIHOCTH TpaHC(HOPMATOPOB Ha TOICTAHIINU

Taboauna 7.11 - Texuuyeckue 1aHHbIe TPaHchopMaTopa

Homu- R .
HaNbHAL | = =
) oueTaHUe Hampsi- Morepy, kB 5 o :
Ne TIT Tum MOIHR KeHuit, kB ’ Syl 2
HOCTb, S 9
= S
an o
kBA B.H. H.H. X.X K.3.
TIT Nel TM-63 63 10 0,4 0,265 1,28 45 128

BriOpannblii TpancopmaTop mpoBepsieTcsl Mo Kod3(pUIIMEHTY CHCTEeMa-
TUYECKUX MEPErpy30K.

Tadoauua 7.12 - Ko duuueHnt cucreMubix neperpy3ok TII

TpancdopmaTopHas moacTaHIUs on —

TII Nel

Bb100p THIIA MOACTAHIIM U

JIns 3IeKTpOCHAOXKEHUS CEIbCKUX IOTpeOuTeNel Ha Hamps KeHUU
0,38/0,22 kB HemocpeACTBEHHO BO3JI€ LIEHTPOB NOTPEOICHUS AIEKTPOIHEPTUU
COOpPYXarT TpaHCcHOPMATOPHbIE MYHKTHl WM KOMILIEKTHBIE TpaHchopMma-
TOpHBIC moacTaniuu Ha 35, 6-10/0,38-0,22 kB. OObIYHO MOIIHOCTH TpaHC-
GbopMaTOPHBIX TYHKTOB HE OUYCHb 3HAYUTEIBbHBI, M MHOTJIA UX Pa3MEIIA0T
Ha JEPEBSHHBIX MAuYTOBBIX KOHCTPYKIUsX. KommiiekTHeie Tpanchopmarop-
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HbI€ TOJCTAHI[MM YCTaHABJIMBAIOT HA CIEIMAJBbHBIX Ke€Ie300€TOHHBIX OIO-
pax. TpanchopmaTopHble NyHKTHI PU UCIIOJIB30BAHUM JIEPEBA MOHTUPYIOT Ha
AlT-06pa3ubix onopax. OHM UMEIOT HEBBICOKYIO CTOMMOCTh, U UX COOPYKArOT
B KOPOTKHUH CPOK, MMPUYEM JJIsi UX COOPYKEHHUS UCTOJIb3YIOT MECTHbBIE CTPOU-
TeJIbHbIE MaTEpHUaJIbI.

KoMIuiekTHbIE MOACTAHIIUM MOJHOCThIO MU3TOTABJIMBAIOT HA 3aBOjJaX, a
Ha MECTE YCTAaHOBKHU UX TOJIBKO MOHTHUPYIOT Ha COOTBETCTBYIOIINX *kKeJe300e-
TOHHBIX OToOpax Wiu (QyHIaMeHTaxX. DKCIUIyaTalusi TaKuX TpaHcPopMaTop-
HBIX MYHKTOB U KOMIUIEKTHBIX MOJCTAHIHMI OYEHb MPOCTA, YTO OOYCIOBUIIO
UX IIUPOKOE MPUMEHEHUE B MPAKTUKE BOOOIIE U, OCOOEHHO B CEIbCKOM 3HEP-
reTuke. X MpUMEHsSIOT Tak)kKe Ha OKpanHax TOpOJOB, @ MHOT/IA U B KAYECTBE
IIEXOBBIX MYHKTOB AJIEKTPOCHAOXKEHHUsI Ha 3aBojax W (¢abpukax. Ha sTux
MOJICTAHIUSIX UMEETCS BCsl HE0OXoquMas anmnaparypa Jjsi IPUCOSTUHEHUS K
auaun 35, 6-10 kB (pa3beauHuTens, BEHTUIBHBIE Pa3psAIHUKHU, PEIOXPAHU-
TeJIN), CUJIOBOM TpaHChHOpMaTop MOIMIHOCThIO OT 25 no 630 kBA u pacmpe-
nenutenbHoe ycTpoictBo cetu 0,38/0,22 kB, cMOHTHPOBAaHHOE B T€pPMETU3HU-
POBAHHOM METAJUIMYECKOM sirke. Ha KOHCTpYKIIMU MOACTAHIIMU KPENAT He-
00X0IMMOE YHMCIIO U30JSITOPOB JUISI OTXOISIIIUX BO3AYIIHBIX Junuit 0,38/0,22
kB.

Pacuet ceuenusn IIPOBOI0OB CE€THU BBICOKOTI'0 HAIIPSIZKCHU S

Tab6auua 7.13 - PacuéTt ceyeHnst IPOBO/IOB B CETH BHICOKOI0 HANPSIKEHU

VYyactok cetn | Sp, KBA | Pp, kBT | Ip, A | Ty, 9ac |jox., A/MM?|For, MM? | Mapka npoBosial

PTII - TIT Nel 75,566 | 62,089 | 4,362 | 2800 1,3 3,355 AC-16

OnpenesieHue NOTepPb HANPHAKEHUSA B BICOKOBOJIbTHOM CeTH
u TpancopmaTope

Tabauna 7.14 - llorepu HANpsZKeHNUsI B CE€TH BHICOKOT0 HANPSIKEeHUsI

Mapka r N
VYyacTok cetu P, kBt " Q. o

0
poBOJiA Owm/kM | kBap | OM/kM L,km | AU,B | AU,%

PTII - TII Nel AC-16 | 62,089 |18 43,072 10,43 1,503 |19,581 | 0,195

[ToTepu HanpspkeHus B TpaHchopMaTope onpeaesitoTes o hopmyie
Tpanchopmaropras nojactanist PacueTHbie 3HaUYCHUS

TIT Nel Ua=0,02 %,
Up=4,499 %,
COS ¢ =0,821,
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sin(¢)=0,57
AU =3 095 %

Omnpenesienne NOTepb MOIHOCTH M SJHEPTHH B CETH BHICOKOI0
HANPS’KeHUs1 U TpaHcopmaTope

Ta6auna 7.15 - OnpeaesieHne NoTepb MOIHOCTH U JHEPrUH
B CeTH BBICOKOT0 HANIPSIKEHU S

lo T, AW,
Y4yacTok ceTu I, A ' L,xm | AP, kBr| T, yac
Om/km yac kBT1'u
PTII - TI1 4,362 1,503 | 0,085 2800 1429,772 121,53
Nel 1,8
Hroro: 1,503 | 0,085 121,53

[ToTepss MOIITHOCTH W DHEPTUH, TEPSIEMbIE B BHICOKOBOJIbTHBIX JTUHUSX, B TPO-
LIEHTaX OT MOTpeoIsieMO

TpanchopmaropHas PacueTHple 3HaUCHUS
MOJICTAHIIUS
TIT Nel APwp=2,106 kBT,

AWpp= 3753,013 xkBT1-4.

Onpenesnenue 10MyCTUMOM MOTepu HanpsikeHus B ceTax 0,38 kB

Jlonmyctrumas noteps HanpsbkeHus B cet 0,38 kB onpenensercs ans
IPaBUJIBHOTO BBIOOpA CEUCHUS MTPOBOJIOB JTUHUH.

Tpanchopmaropnas PacuerHbie 3HaueHHS

MOACTaHLIM

TIT Nel Vpe=2,8225 %, npuHUMaeTCs CTaHAApTHAsl PEry-
aupyemMasi Hajn0aBKa paBHas 2,5 %,

AUpon=6,309 %, uto cocrtasusetT 23,9742 B.

JI7is TOBBIIIEHUST MPOMYCKHOW CHOCOOHOCTH M YMEHBIICHHS CEUYCHHUS
IPOBOJIOB y IMOTPEOHTENIEH, HMEIOIIMX OOJBIIYI0 PEAKTHBHYIO MOIIHOCTH (25 1
OoJiee KBap IS BEYEPHUX HATPY30K) YCTaHABIMBAETCS IOIEPEYHAst EMKOCTHAS
KOMIICHCALIMSL.
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Ta6auna 7.16 - Komnencauust peakruBHoii mougnoctu cetu 0,38 kB

Qx, xBap QB, KBap
Vyactok Pn, Qun, xBap 10 ocJie Sx, QB, kBap 10 ocJie SB, Komnencatop
ceTn kBT | komnencamuu | komnencanuu | kBA | P, kBT | koMneHcanuy | KOMIIEHCAIIUU kKBA THII/MOIITHOCTh
TII Nel
TIT1-11
No2 24,75 16,833 16,833 29,931 | 24,75 16,833 16,833 29,931 -
TIT1-11
Nel 37,339 26,24 1,239 37,359 | 37,339 26,24 1,239 37,359 YKH-0,4-25/25
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OmnpenesieHue ceyeHus1 MPOBOAOB M PAKTUYECKUX MOTEPh HANIPSKEHMS,
MOIIHOCTH U 3Hepruu B cersx 0,38 kB

Tabauua 7.17 - OnpenesieHue pacyeTHBIX CeYeHHUIl U TUIA TPOBOIOB

PacuetHnoe ce- dakTnueckas
Mapxka npo-
Y4acTok ceTt HMEHUE MPOBO/JA, MoTepst HaIpsi-
BOJa
MM >keHus, B
TII Nel
TII - IT Ne2 20,67 AC-25 9,767
TII - IT Nel 25,8 AC-35 6,547

[Torepu MomHOCTH 1 3Hepruu B auHusax 0,38 kB onpenenstorcsa aHano-
TUYHO MOTEPSIM MOIIHOCTH U 3HEPTUU B BBICOKOBOJIBTHOW JIMHUH, PE3YIbTATHI
pac4€ToB yKa3bIBatOTCs B Tabmwmie /.18

Tabauna 7.18 - Ilorepu momHOcTH U dHepruu B cetn 0,38 kB

VYuacrok S, P, LA lo, L AP, Ty, T, AW,
9 b M
CceTH kBA kBT OM/kM kBT yac Hqac KBty
TII Nel

TII-T1 29,931 24,75 45,475 1,14 104,687 | 0,74 2200 [1036,6| 767
No2

TII-1I1 37,359 | 37,339 | 56,761 0,83 78,959 | 0,633 2200 [1036,6| 656,1
Nel

Hroro 183,646 | 1,373 1423,1

OnpeneseHue KOHCTPYKTHUBHBIX MAPAMETPOB BbICOKOBOJILTHOM
M HU3KOBOJILTHOM JINHUUI

Jns BO3MYLIHOW JWMHHUM 3ieKTponepenad Hanpsbkenuem 35, 10, 6 kB
MPUHUMAIOTCS YHU(UIIMPOBAHHBIC KEJI€300€TOHHBIE OMOPbl MAaKCUMAJIbHBIN
ra0apuTHBIN TPOJIET KOTOPHIX COCTABIsAET 125 M.

VYyacrok PTII - TII Nel: /Inuna ydactka — 1,503 xm. K ycranoBke
npuHUMaroTcs caeayronme onopsl: Nel, No22 — ankepHast onopa Yb35-18
u No2 — 21 - mpomexxyrounas onopa [1635-38. [Ipomexytounsix omnop 13.
[Iponér mexay onopamu cocrasisieT 115 m.

st Bo3nyiHOM TMHUM 3ekTponepenad HanpsbkeHuem 0,38 kB npunHu-
MaroTCsl YHU(PHUIUPOBAHHBIE KEI€300€TOHHBIE OMOPbI, MAKCUMATIBHBIN TTPOJET

KOTOPBIX COCTABJISAET 35 M.



Tpancpopmaropnas noacranius TII Nel. Vyactok cetu TII- IT Ne2,
nnuHa auHun — 104,687 M. K ycTaHOBKE MPUHUMAIOTCS CIEIYIOIIUE OIO-
pol: Nel, Nel10 — konueBast onopa K1-4 u No2 — 9 - mpomexxyTouHasi ornopa
[1b1-4. ITpomexxyTounbix onop 3. [Ipon€r Mexay omopamu cocrasisier 34
M.

Tpancpopmaropnas noacranmus TII Nel. Yuactok cetu TII- IT Nel,
nnuHa TuHAd — 78,959 M. K yCTaHOBKE MPUHUMAIOTCS CIEAYIOIINE OMOPHI:
Nel, Ne10 — konmeBast onopa K1-4 u Ne2 — 9 - mpomexyrounas onopa [1b1-
4. IIpomexxyTounsix onop 3. [Iponér Mexay onopamu COCTaBIAET 26 M.

Pacuér TokoB KOPOTKOI'0 3aMbIKAHUSA

CocTtaBuM pacyeTHble cxeMbl 3amenienus K3.

A ——
;KJ ] k.-2
PTM T

_ L=1.503 km
HoHcT=29.1797 =2 705 O

w=0,646 O
Sum(r=2.7058 O
Sum[x]=0,645 O
Tun: AC-16
NHiA 11-1

Pucynok 7.3 — Cxema 3amemenusi K3 BB ceru

EATATY!
k-1
T

Frp=0,0513
Hrp=01014

/e m—
M W=
L=73.959 m
r=0,065 O
w=0.033 Ora
Sum(r]=0,065 O
Sum(]=0.032 O
Tur: AC-35

w=0,045 O
Sumir=0,119 0ra
Sum(x]=0.045 Or
Tum: AC-25
MiaHMA -2

Pucynok 7.4 — Cxema 3amemennsi K3 TII 1
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Taoauna 4.19 - Pe3yabTaThbl paC4éTOB TOKOB KOPOTKOTI'0 3AMbIKAHUSA

BLICOKOBOJILTHOM CeTH

TE‘;Ka LOM | x,OM | Zom | Z.,Owm To | Ku| 19 @ | ® iy
K-1 0 29,1797 | 29,1797 - 0 2 0,2077 | 0,1798 - 0,5874
K-2 2,705 | 0,646 29,9481 - 0,0007 |1 0,2024 | 0,1752 - 0,2862

Taoauna 4.20 - Pe3yabTaThbl pAaC46TOB TOKOB KOPOTKOTI'0 3AMbIKAHUSA
HU3KOBOJIbTHOU CeTH TPAHCPOPMATOPHBIX NMOACTAHIIUA
Tl‘zj‘a LOM | x,OM | Z, om é‘; Ta Ky 14 1@ 1@ iy
TII Nel

K-1 0,05134 | 0,10146 | 0,137 | O 0,0062 1,1993 2,026 |1,7545 |0 3,4362
K-2 0,065 0,033 0,1782 | 0,072 | 0,0016 1,0019 | 1,2927 | 1,1195 | 1,1985 | 1,8316
K-3 0,119 0,045 0,2249 | 0,127 | 0,0012 1,0002 | 1,0242 | 0,8869 | 1,0304 | 1,4487

Bb100p U npoBepka annapaTypbl BLICOKOT0 HANIPSIKEH U
siyeeK MUTAKINX JTUHUI

Cornacno [1YD anexkTpuueckue amnmnaparbl BEIOMPAIOT MO POAY YCTaHOB-
KW, HOMHHAJIbHOMY TOKY W HAIPSHKEHHIO, MPOBEPSIOT HA JUHAMHUYECKYIO U
TEPMHUUYECKYI0 YCTOMUMBOCTh. Sdelika nmutarouieid JUHUU MPEJICTABISIET cO00it
KOMIUICKTHOE PACHPENECIUTEIIBHOE YCTPOMCTBO HAPYKHOW WIIM BHYTPECHHEU
ycranoBku. KPYH komrutektyercst 1BymMs pa3beAUHUTENSIMU C KOPOTKO3aMBbI-
karemsivMu (QS) 171 co3lanusl BUUMOTO pa3phbiBa MM MPU MPOBEJACHUHN TIPO-
(GUTAKTUYECKUX W PEMOHTHBIX PabOT OOCITYXHMBAIOIIMM WM OINEPATUBHBIM
nepcoHaaoM, BeikirouaTesaeM Harpysku (QF) u komriekTom TpancopmaTopoB
toka (TA), KoTopble cayXaT JyIsl IUTaHUs MPUOOPOB PEICHHOM 3aIUTHI U TTPU-
O0opoB yuéTta 3yeKTpuueckoil sHeprun. ONHOJNMHENHAs yHpolléHHas cXeMa
KPVYH npencrasiena Ha pucyHke 7.5.

TA
YN

Pucynok 7.5 - OnnonuHeiinas ynpouiénsasi cxema KPYH
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I[J'I}I 135160pa N IIPOBCPKU IJICKTPHUUCCKUX allllapaTOB BBICOKOT'O HAITPAKC-
HU L[GJ'IGCOO6pa3HO COCTaBUTDH Ta6J'II/II_Iy, Kyda BHOCATCA HCXOAHBIC ITAHHBLIC
MCCTa YCTAHOBKH allllapaTa U €r0 KAaTaJIOXHBIC JTAHHBIC. Mecto YCTAaHOBKH —
PTII.

Tab6auua 7.21 - CpaBHeHHe UCXOAHBIX JAHHBIX MeCTa YCTAHOBKH,
¢ IapaMeTpaMH BbIKJIIOYaTe s, pa3beAHHUTEIsI, TPAaHC(POPMATOPa TOKA

[TapameTpsr
[TapameTpsl [TapameTpsl
Hcxonnbie nanubie Tpaunchopmaropa
BBIKJIFOYUATEIIA Pa3bCANHUTCIIA
MCCTa YCTAHOBKH TOKa
Tun BC-10-0,8 | Tun PJIHJIA-10/200 Tun TJIII-10KY3
Unon =10 xB 10 xB 10 xB 10 xB
luow =4,362 A 0,032 kA 200 A 10A
1 — 0,207 xA 0,8 KA - -
| k1= 0,587 kA 2,1 KA 20 KA 2,47 KA
&7, 08 KA 8 KA 0,04 kA

Kak BugHO u3 Tabn. 7.21 mapaMeTpbl BCEX BBIOpAHHBIX aImapaToB y0-
BJICTBOPSIIOT MPEIBSBIIEMBIM TPEOOBAHUSIM.

CoriiacoBanue 3alllMT, KapTa CCJICKTUBHOCTHA

JInst cormacoBaHusi IEUCTBUS 3alIUT HEOOXOJAMMO MOCTPOUTH KapTy ce-
JIEKTUBHOCTH, KOTOpas MpEeJACTaBlIsieT coO00M MOCTPOCHHBIE B KOOpJAMHATAX
BpeMs TOK, IpadUKH 3aBUCUMOCTH BpEMEHHU CpalaThIBaHUS 3alIUTHBIX arIia-
paToOB OT TOKA, NPUBEACHHOTO K OJHOM CTyneHW HanpsbkeHus. [loctpoenue
BBIMOJIHSAETCS B JJOrapu(MUUECKOM MacITaoe.

Kapra cenexktuBHoctu crpoutcs g TII B KOHIE JIMHUM NPU 3a1aHHOMN
koHduryparuu HB cetu nanHbIX TpaHCcPOpMaTOPHBIX MOICTAHITAN.

[Topsimok mmocTpoeHus:

1. Hanocutcst xapakTepucTrka aBTOMaTUYECKOTO BBIKJTIOYATEIIS C
MAaKCUMAaJIbHBIM TOKOM TEILIOBOTO PACUEIUTENS, MPUBEICHHO-
ro K BRIOPAHHOM CTYIEHU HAINPSDKCHUS, HAa KapTy CEJICKTHUBHO-
CTH II0 TOYKaM.

2. Hanocurcst xapakrepuctuka npenoxpanutens [IK — 10 ¢ Ho-
MUHAJIHHBIM TOKOM TUTABKON BCTABKH T10 TOYKAM;
3. OTtkitampiBaeTcsl TOK Tpex(asHOr0 KOPOTKOTO 3aMBIKAHUS Ha

mmHax 0,4 kB pacuernou TII, npuBegeHHON K CTYNEHH
Hanpsixkenusa 10 kB.
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Tadauna 7.22 — K nocTpoeHn0 KapThl CeJIEKTUBHOCTH

No TII K ABTOMaTHUYeCKU M, A I, A
BBIKJIIOYATENb
TII Nel [IK-10, 7,5A AE2064 6,773 285,741

TN M2 Obopyn : NpegoxpadvTens (10,35 kBY: 754, ABT. BoIKno. | AE2064

______________________________________________

______________________________________________

t
1000 10000

Pucynok 7.5 — Kapra ceaexkruBHoctu TII 1
Pac4éT ceTu mo morepe HaNpPSAKEHUA MPHU MYCKe IJEKTPOABUTaATE A

[Torpedutens IT Ne2 tpanchopmaropnoit noactanuuu TII 1 umeer
NpUBOJI ¢ iekTpoasuraresnem 4A200M2Y 3

Ilacnopmuwie OaHHblE 3Jl€Kmp008u2am€JZ}Z

Prow=37 kBm Co0S@.x—=0,89  KI1/=0,9
Amax=2,9 Amin=1 Anya=1,4
Ap=1,4 R«.»=0,06 Xn=0,16
S«=11,5 KI=1,5 Amp=1,2
OUoson.0.=-(1-1,017)-100=1,77 %
r =0,119 Owm,
x,=0,045 Om.

[TyckoBoit kK03(PPUIIMEHT PEAKTUBHOW MOIITHOCTU PaBEH
t9¢,.. =2,666 = cosg,, . =0,351
MomHOCTh ACHHXPOHHOTO JABUTATENIS MPHU MTyCKE paBHA
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P, e« =(97,436-1,035)/0,801=125,988 kBr.

[ToTepu HamnpsbkeHus: B TpaHchopMaTope Npu MycKe aCUHXPOHHOTO
3JIEKTPOJABUTATEIS] PABHBI

AU, o =(125,988-12,017)/64,665=23,413 %.

[ToTepu Hanpspxkenus B iuauM 0,38 kB npu mycke qBuratesst paBHbI
AU 703, = ((125988,313:(0,119+0,12))/(144400))-100%=20,852 %

OTtknoHeHne HAIIPAXKCHHUA HA 3aKHMaX SJICKTPOABUIATCIIA A0 IIYCKa
AUb.d.nyCK. = 2’57 %

daKTUYECKOE OTKJIOHEHHE HaIIPsZKECHUS Ha 3aKUMaAX aCUMHXPOHHOT'O
QJICKTPOABUTATCIIA IIPH ITYCKC COCTABUT

&Jd.nyc.d). :'46,836 %

[lyck nBuraresns npou30MAET YCIEUIHO.

Bb100p ycTpOiiCTB OT NEepeHaANnpPsAKeH U

3anuty nojctaHiuil HanpsbkeHuem 10 — 35 kB BbIOMparoT B 3aBUCH-
MOCTH OT UX MoInmHOCTHU. Ecium momHocTs noactaHnuu MeHee 630 kBA,
HA KOKJOW €€ CUCTEME IIMH YCTAHABJIMBAKT KOMIUIEKT BEHTUJIBHBIX pa3psi-
HUKOB, PAacMoJIOKEHHBIX BO3MOXKHO OJM3KO K TpaHcdopmaTtopam U IPHUCO-
€IMHEHHBIX K 3a3eMJISIIOLIEMY KOHTYPY MOJCTAHIMUA KpaTyalllluM ITyTEM.
Kpome toro, Ha paccrosinun 150 — 200 M OT moACTaHIIMM HAa BCEX MOJXO-
JSIMIUX BO3AYIIHBIX JUHHUSIX MOHTHUPYIOT KOMIIJIEKTHI TPyOdaTBIX pa3-
psanHukoB PT-1 unu 3aMeHSIONUX UX 3AMIUTHBIX UCKPOBBIX MPOMEKYT-
koB [13-1 (mpu TOokax KOPOTKOTO 3aMbIKaHUS, MEHBIINX HUKHETO MpeJiena,
racsierocs Tpyo4yaTsiMu paspsiaHukamu). COnpoTUBICHUE 3a3EMIICHUS STUX
paspsaankoB PT-1 unm nmpomexytkoB I13-1 momxuo O6bITH He Oojee 10
Owm.

Ha nurtaromux JUHUAX IJId 3al0UThl PA30MKHYTBHIX Pa3beIUHUTEIEH
UJIA BBIKJIIOYATEJIEd y MPUEMHBIX MOPTAJIOB WM y BBOJOB B 3aKPHITOE pac-
NpeAeIuTeNbHbIE YCTPOUCTBA JOMOJHUTEIBHO YCTAHABIMBAIOT TPyOUaThIe
paspsiaauku PT-2 wim 3amutHbIe TpoMexXyTKH [13-2, nmpucoenuuss ux x 3a-
3EMIISIIONIEMY KOHTYpY mnojacTanuuu. l[loacrtannum momHocthio 630 kB-A u
0oJIbIIIE 3AIIUIIAIOT TaK K€, HO JIOTIOJHUTEIBLHO BCE BO3AYIIHBIC JIMHUM MEpe-
Jadu, MOAXOASAIINE K ATUM NOJACTaHIMAM Ha paccrossHue 150 — 200 M, 3amu-
IAI0T MPOTSHKEHHBIMH MOJHHEOTBoAaMu, (Tpochkl). Ilpu 3ToM TpyOuaThbie
pazpsaguuku PT-1 wunu 3amurtHbie mpoMexyTku [13-1 ycraHaBiauBamT B
HayaJie MOJAXO0JI0B JUHUM MEepeaadu, 3alluileHHbIX TpocaMu. [IpoTsskeHHbIe
MOJIHUEOTBO/IbI 3a3€MJISIFOT HA KaXIO0W OMOPE MOJXO0J0B, MPUUYEM UMIYJbC-
HBIE€ COMPOTHUBJICHUS 3a3€MJICHHN MOJOKHBI OBITH He Oonee 10 Om. B
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Hayajae MoJX0Ja K 3a3€MJIEHUIO OMOPBI MPUCOEIUHAIOT TPOC U pa3psAAHUK
PT-1 unu nmpomexyrtok I[I3-1. B koHIle moaxoaa Tpoe K 3a3€MJIEHHOMY
KOHTYpPY MOJCTaHIIMU HE MPUCOCAUHSAIOT, a 0OpBIBAIOT HA MIEPBOW OMOpPE OT
noactanuuu. [Ipu stom mposet (50 — 60 M), He 3aIMUIIEHHBIA TPOCOM, J10JI-
KEH TMEPEKPhIBATHCA 3alIUTHBIMU 30HAMH CTEPKHEBBIX MOJHHEOTBOJIOB,

YCTaHABJIMBACMBIX IJIA 3allMThBI OTKPBITBIX HOI[CTaHI_[I/Iﬁ TaKkou MOITHOCTH.

Pacuér ycraBok pesieiiHOM 321U ThI
JIunaus JI-1 1,=4,362 A

M =5757/0.85 26,773 A

1M = 6,7732 23386 A
Touka kopoTkoro 3ambikanus K-2

KoadduimeHT uyBCTBUTENBHOCTH ONPEIENAETCS YEPE3 MUHUMAIIb-
HBIN TOK KOPOTKOTO 3aMbIKaHHSI HA OKOHEUHBIX TOTPEOUTEISIX.

K, =175,2/6,773 =25,863
II =242.88/0,85 =285,741 A.

! =2857412=142,87 A

KoadgduimeHT 4yBCTBUTEILHOCTH OMNpPESSeTCS Yepe3 MUHUMAb-
HbI TOK KOPOTKOTO 3aMbIKaHUS B MECT€ YCTAaHOBKH 3alllUTHI.
KoadduimeHT uyBCTBUTENLHOCTH /1711 TOKOBOM OTCEUYKH JOJIKEH ObITh HE
MmeHee 1,2.

K, =719,199/285,741 =2,516>1,2 .

Br160p 1 mpoBepka BEICOKOBOJIBTHOM M HU3KOBOJILTHOM ammnapaTyphl Ha
MOJICTaHIINH
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PucyHok 7.6 - OnHosimHeliHasi npuHuunuaibuas cxema TII

Pazwenunutens QS1 BbIOMpaeTcs Mo TeM K€ YCJIOBHUSM, UTO U Pa3b-
CAUHUTEIh MUTAIONICH JIMHUU: 1)1 TpaHchopMmaTtopHoi noactanuu TIT 1

tun PJIHIA-10/200;

HOMHUHAIBHBIN TOk 200 A;

HOMUHaJIbHOE Hanpspkerne 10 kB;

aMIUTUTY1a CKBO3HOTO TOKa 20 KA;

TOK TEPMUYECKON CTOMKOCTH 8 KA

Jist 3a1uThl TpaHcopMaTopa ¢ BHICOKON CTOPOHBI YCTaHABJIMBAIOT-
cst mpegoxpanute FUL — FU3. Tok miaBkoi BCTaBKU NMPEIOXPAHUTENS BbI-
Oupaercs 1Mo yCIOBUIO

| e =7.169 A.

[TpuHrMaeTca NpeIOXpaHUTENH TUIIA 7,5 C TOKOM IIJIAaBKOM BCTaBKHU
7,5 A.

[Munst 0,4 kB nonkimodaroTes K TpaHchopMaTopy depe3 pyoOrIbHUK
QS2 tuma P2315 ¢ HomurampHBIM TOKOM 600A.

Tpanchopmaroper Toka TA1-TA3 tuna TK20 ciyxar ajisi nutaHus
cu€Turka akTuBHOM 3HEprun CA4-M672.

BriOop aBTOMaTHYECKMX BBHIKIIIOYATEIEH Ha OTXOAIIUX JIUHUSIX
MPOM3BOJIUTCS UCXOJIS U3 CICAYIOIINUX YCIOBUI
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1. Im.p. 2 Koy X I maxs Kes =1,

2. Inped 2 iya.max;
| (3

3. —Kmin > 1 25;
| @

4, —£min >125.

Jlvaus JI-1  Maxkcumanbabiii TOK — 56,761 A, ynapasiid Tox — 1,831

KA, n1Byx(a3HbIil TOK KOPOTKOTo 3aMbikanusi — 1119,5 A, ogHodaszHblil TOK
KOpOTKOro 3ambikanus — 1198,5 A. K ycraHoBke nmpuHUMAETCs aBTOMAaTH-
yeckuid BoikIouaTeab AE2064 ¢ TokoMm TermoBoro pacuenurens 63 A, To-
KOM DJJICKTPOMAarHuTHOro pacuenurens 756 A, ¥ TOKOM JTUHAMUYECKOU
cToiikoctH 15 KA.

1. 63 A>56,761 A;

2. 15 kA>1,831 kA;

3.1119,5/756=1,48;

4.1198,5/756=1,585

Jlvaus JI-2  Maxkcumanbnbiii Tok — 45,475 A, ynapasiid Tox — 1,448

KA, nByX($a3Hblii TOK KOPOTKOTO 3aMbIKaHus — 886,9 A, ogHoda3HbIN TOK
kopoTkoro 3ambikanus — 1030,4 A. K ycraHoBKe IpUHUMAETCSI aBTOMAaTH-
yeckuid BbIkiItouarenb A3163 ¢ TokoM TeroBoro pacuenurtens 50 A, To-
KOM 23JIeKTpoMarHutHoro pacuenurens 500 A, ¥ TOKOM JTUHAMUYECKOU
cToMkocTH 15 KA.

1.50 A>45,475 A;

2. 15 kA>1,448 KA,

3. 886,9/500=1,773;

4. 1030,4/500=2,06

Pacuér koHTypa 3a3eMIICHHUS TTOJICTAHIIUN

PacueT koHTypa 3azemiieHus TpaHcpopmaTopHoil moacradiuu TI1
1 R =18,3:6,7=122,616 Om
n,, =122,616/30=4,087.
n,, =31
R'=122,616/18,6=6,5920M.
R'=0,655-4,902=3,215 Owm,
R,=394,292/125,832=3,133 Owm.
R,,,=3,133/2=1,566 Om.

3.6.7

R, =2,454/3,916=0,626 Owm.
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HPUJIOKEHUE A

MHWHHCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUNCKOM
OEJEPALINU
®OEJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIEI'O [TPO®ECCHUOHAJIBHOI'O OBPA3BOBAHNS
CTABPOIIOJILCKUI T'OCY IAPCTBEHHBIN ATPAPHBI
YHUBEPCUTET

I/IHCTI/ITYT MCXAdHHUKHU U OHCPI'CTUKU

Kadenpa anexrpoodopynoBanus u s3HeproodecneueHuss AITK

KYPCOBOW ITPOEKT
1o qucuuiuivie: «IIpoekTupoBanue U KOHCTPYUPOBAHUE DIIEKTPOYCTAHOBOK
CUCTCM BJIGKTpOCHa6}KeHI/I$I»
TEMA.

Breinonanaun
CTYIeHT 4 Kypca rpymmsl Dul-0-21/2 [Tanosanos J.1.
[Tpunsin
noneHT kadenpsl DuD0AIIK, k. T.1H. Anronos C.H.
3apeructpupoBaHa
«_» 20 T
Kpurtepui MaxkcumasibHOe HaOpanubIx
KOJIUYECTBO B 0a/10B
0as1ax
Odopmienue 10
CopnepxaHue 60
3ammTa 30
Hroro 100
OrneHka « » JlaTta I[Hoanuce

Crasponous, 2024
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MNMPUJIOXKXEHUE b
O6pazern 3aganus

®I'BOY BIIO CTABPOHOUHBCKI/IPI I'OCYIAPCTBEHHbBIN
ATPAPHBIN YHUBEPCUTET

DJeKTposHEepreTHUecKuil (PaKyIbTeT
Kadenpa «IIpumenenue 351eKTpOIHEPTUN B CETTLCKOM X035HCTBE»
3AJAHUE

Ha KypCOBOU ITPOEKT I10 JUCLHUTUINHE
"TIPOEKTUPOBAHUE DJIEKTPOOHEPI'ETUYEKNX CUCTEM"

Koopaunatsr (X=0-10km; y=0-10xm):

PTII: x= KM; y= KM
TII1: x= KM; y= KM
TII2: x= KM; y= KM
TII3: x= KM; y= KM
TII4: x= KM; y= KM

Tun kabens umn nposona BB cetn
Koopaunater motpedureneit TII1 (Xx=0-500m; y=0-500m):

Il: x= M; y= M; NertorpeGuress

I12: x= M; y= M; NerrorpeOuTemns

I13: x= M; y= M; NerrorpeOuTens

[14: x= M; y= M; NerrorpeOuTens
Koopaunate! motpedureneit TI12 (X=0-500m; y=0-500m):

II1: x= M; y= M; NerrorpeOuTens

I12: x= M; y= M; NermotpeGures

I13: x= M; y= M; NertorpeGurens

I14: x= M; y= M; NertorpeGuresns
Koopaunater motpedutesneit TI13 (x=0-500m; y=0-500m):

IIl: x= M; y= M; NermotpeGuTrens

I12: x= M; y= M; NerotpeGuTens

I13: x= M; y= M; NerrorpeOuTens

[14: x= M; y= M; NerrorpeOuTens
Koopaunatel notpeduteneii TI14 (X=0-500m; y=0-500m):

II1: x= M; y= M; NerrotpeOuTens

I2: x= M; y= M; Nerrorpeburesns

I3: x= M; y= M; Nerrorpeburess

I14: x= M; y= M; NermotpeGuTens

Tun xabens wim npooga HB cetn

CryneHnt

(®.1.0.) (moamucek)

[IpenonaBarens AutonoB C.H.

(®.1.0.) (nmoanuce)

Jara Bprmaum "~ " 20 1.

CraBpomons 20__T.
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