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BBenenue

CucremMori 3IEKTPOCHAOKEHUS HA3BIBAIOT COBOKYMHOCTH YCTPOWCTB IS
MIPOU3BOJICTBA, MEPEJAYN U PACIPEACIICHUS dIEKTPOIHEPruu. CUCTEMBI 3IIEKTPO-
CHA0XEHUS MPOMBIIUICHHBIX TPEANPUITUN CO3MAIOTCAIIIA 00ECICUeHHS TUTAHUS
AIEKTPOIHEPTUEN MPOMBIIUIEHHBIX MPUEMHUKOB, K KOTOPBIM OTHOCATCS 3JIEKTPO-
JIBUTATENIA PA3JIMYHBIX MAIIMH U MEXaHU3MOB, JIEKTPUUECKUE €YU, DIECKTPOIU3-
HbIC YCTAHOBKH, anmnapaTbl U MAalIWHbBI ISl 3JICKTPUYECKOW CBapKH, OCBETUTEIIb-
HBIE YCTAaHOBKH U JIp.

[To Mepe pa3BUTUS NEKTPONOTPEOJCHUS YCIOXKHSIIOTCA U CUCTEMBI AJICK-
TPOCHAOKEHUS MPOMBIIIUICHHBIX MPEANPUATHI. B HUX BKIIFOYAIOTCS CETH BBICOKHUX
HaIpsHKEHUM, paclpeeInuTENbHbIE CETH, & B PSJIE CIYyYaeB M CETU MPOMBIILICH-
Hbix TOLl. Bo3HukaeT HEOOXOIUMOCTh BHEJPSATH aBTOMATHU3AIUIO CUCTEM 3JICK-
TPOCHAOKEHUSI MPOMBIIIJIEHHBIX NPEANPUATHN U MPOU3BOJICTBEHHBIX MPOIIECCOB,
OCYHIIECTBJIATh B IIMPOKUX MaciTabax AUCIETUYEPU3AIMIO MPOIECCOB MPOU3BO/I-
CTBa C NMPUMEHECHHEM TEJIECUTHAJIU3ALUN U TEICYIPABICHUS U BECTH AKTUBHYIO
paboTy MO SKOHOMUU JIEKTPOIHEPTUH.

B nannoii paboTe Npou3BOJIUTCSA pacyeT U BbIOOpKA 000PYAOBaHUS IIABHOM
noHusurenbHoi moacraniuu (I'TIT) u TpancpopmMaTopHO MOACTAHIIMA CUCTEMBI
AIIEKTPOCHAOKEHUS TIPEITPUSTHS.

ParimonanbHO BBIMOJHEHHAS COBPEMEHHAs CHUCTEMa DJIEKTPOCHAOXKEHUS
MIPOMBITIVICHHOTO TPEANPUSITHS JODKHA YIOBJIETBOPATH PSLy TPEeOOBaHUM: HKO-
HOMHUYHOCTU U HaJ€KHOCTHU, 0€30MaCHOCTH U YJ00CTBY 3KCIUTyaTallluu, obecneye-
HUIO HaJIJIEkKAIIEro KaueCcTBa dJIEKTPOIHEPIUH, YPOBHEN HAMPsHKEHUs, CTAaOMIBHO-
CTH 4YacCTOTHI U T.N. JIOJKHBI TaKKe MPeayCMaTpUBAThCs KpaTyauiliie CPOKHU BbI-
MOJTHEHUSI CTPOUTEIbHO-MOHTKHBIX Pab0T U HeoOXxoauMass THOKOCTh CHUCTEMBI,
oOecreunBaroIiasi BO3MOXHOCTh PACHIUPEHHS TPU Pa3BUTUU TPEANpuatus 0e3
CYIIECTBEHHOI'O YCJIOKHEHUSI U YJIOPOXkKaHMS I€pBOHAYAIBLHOrO BapuaHTta. [lpu
ATOM JIOJDKHBI TI0 BO3MOXKHOCTH MPUMEHSATHCS pPEeIIeHUs, TpeOyrolie MUHUMAIIb-

HBIX paCXO0a0B IBECTHBIX MCTAJIJIOB U 3JICKTPOSHCPI'UH.



MHuoroo6pa3ue ycioBHii, KOTOpble HEOOXOJAUMO YYUTHIBATH MPHU MPOCKTHU-
POBaHUU 3JIEKTPOCHAOKEHUS MPEANPUITHI Pa3HBIX OTpaciield MPOMBIIIIICHHOCTH,
HE IO3BOJISIET B Ps/IE CIIy4YaeB JaTh OAHO3HAYHBIE PEKOMEHAALMU 110 HEKOTOPBIM
BornpocaMm. OHU JTOJDKHBI PEIIaThesl MyTEM TIIATEIBHOTO aHadu3a CHelupUuIecKux
TpeOOBaHUi, MPEABABIAEMBIX K 3JCKTPOCHAOKEHUIO TAaHHBIM BHUJIOM MPOHU3BOJI-
CTBAa WJIM JAHHOM OTPAaCIbIO IIPOMBILUICHHOCTH. [l03TOMY mpuBeneHHbIE B 1OCO-
OMM pEeKOMEHJIAllMK HE CJIelyeT paccMaTpUBaTh Kak €IMHCTBEHHO BO3MOXHbIE. B
OTJIEJBHBIX YAaCTHBIX CIIy4asX BO3MOXKHBI U HEM30EKHBI OTCTYIUICHHS OT HHUX, BbI-
TEKaIOIINE U3 MECTHBIX YCIIOBUH U U3 OIBITA TPOCKTUPOBAHKS B JAHHOM OTPACIIH.

Hapsiny ¢ n3noskeHneM OCHOBHBIX MPUHIUIIOB 3JIEKTPOCHA0KEHUS U OCHOB-
HBIX METOJOB pacyeTa aBTOpP CTPEMMIICS IO BO3MOXKHOCTH NMPUJIATh METOAUYECKO-
My MOCOOHMIO MPAKTUYECKUM MPUKIATHON XapakTep, CHAOJUB €ro MpuMepaMu U
PEKOMEHIAIMSAMU MO PA3JIMYHBIM CXEMHBIM M KOHCTPYKTHUBHBIM PEIICHUSM CH-
CTEMBI 3JIEKTPOCHAOKEHHUS.

KypcoBoil npoekt no npenmery «BHeliHee 35eKTpocHa0KEHHUE MPOMBIIII-
JICHHBIX U TPaKJIaHCKUX 3JIaHUI» SIBISETCS CaMOCTOATEIBbHON paboTON pacueTHo-
r0 Xapaxkrepa.

Llenp KypcOBOIro MpPOEKTa — MOJIYYUTh HABBIKU pacdeTa U BbIOOpA IIEKTPO-
000OpyZOBaHUs, COCTaBJIEHUS TEXHUYECKOW JOKYMEHTALIMH, 3aKpENHUTbh HAaBBIKH
YTEHUS U COCTABJICHUSA JIEKTPUUECKUX CXEM.

[Ipu BBIOTHEHUH KYpPCOBOT'O MPOEKTA YHAIIUMCS HEOOXOAUMO: TOJHOCTHIO
3alMChIBaTh TEKCT 33JaHUSI U MCXOJHBIE JaHHBIE; YEPTEXKH, YCIOBHbIE 0003Haue-
HUSl DJIEMEHTOB CXEM M CaMH CXEMBbI BBIINOJIHATh AKKYPAaTHO COTJIACHO CTaHAapTaM
ECK/] u ECT/I; Bo Bcex pacueTax cHavaljia 3alUChIBaTh MOsICHEHUs, hopmyIly, 3a-
TEM TOJCTAaBJIATh B HEE YMCIIOBbIE 3HaUeHUsA. O0s3aTeIbHO MPUBECTU CHHUCOK JIH-
TepaTyphbl, JaTy BBINOJIHEHHUS paOOThl U MOANKUCH YYalllerocs.

[Ipu HapyumieHuun mpaBui BbIOOpa BapuaHTa, a TaKKe MPHU BHINOJHEHUU 3a-
JaHUI HEe B TIOJTHOM 00beMe paboTa He peleH3UpPYyeTCs U BO3BpallaeTcs yJalemMy-

Ci.



3aaHue M UCXOJAHBIE JaHHbIE J1JI51 KYPCOBOI0 NMPOEKTA

Jlnis cxeMbl 3ieKTpocHaOX)eHus npeanpusTus (pucyHokl.l) mo uCXoaHbIM
JTaHHbIM (Tabnuna 1.1) onpenenurs:

1. I1o BenmnuuHE €CTECTBEHHOTO KOA((UIIMEHTa MOLTHOCTU COS@P1 U CPEeTHEN
MomHOoCcTH Pc paccuuTtaTh HEOOXOIUMOE KOJIMUYECTBO M BHIOPATh THI KOHICHCA-
TOPOB WJIM KOMIUIEKTHON KOHJEHCATOPHOM YCTAHOBKM JJII KOMIIEHCAIlUU peak-
TUBHOW MOIIHOCTH N0 3Ha4deHus cospy; = 0,98 (ma cOopubix mumuax ['TIIT). Ilpu
OTIPEJICTICHUH CpEHEN MOIIHOCTH Pc MPUHATH TOJOBOE YHMCIIO HMCIOJIb30BaHUS
MakcumanbHoW Harpy3ku Ty =4000u, a yucio yacoB paboThl mpeanpusTus 1
=5000w. PacueTHbIif MakcUMyM Harpy3ku Py, omnpeaenuts MeTogoM koddduiireH-
Ta crpoca. COCTaBUTh CXEMY MOJKIIFOUEHHsI KOHIEHCATOPOB K CETH.

2. OmnpenenuTh BEITUYNHY ONTUMAIBHOTO HAMPSHKEHUS U1 CXEMbl BHEIIIHE-
ro snektpocHadxkenus. Paccrosiaue ot PIT mo I'TII pasuo |;.CtanmaptHOe 3Haue-
Hue Uppr NIpuHATH OMrpKaiiiee K HECTaHJapTHOMY, ONIpeAesIEHHOMY 10 (hopMyIie.

3. OnpenenuTh MOIIHOCTE W BBIOpaTh Tpanchopmatopsl 35(110)/6xkB wu
6/0,4 kB T'TII1.

4. Bp1OpaTh nMpoBOAa BO3AYLIHOM JIMHUM 3JIEKTPOCHAOXKEHHS U KaOenu IJis
nonkmoueHus TII npeanpusitus. J{nuaa Bo3aymHow auaun |1, kadenproit |s.

5. PaccuuTarh TOKHM K.3. ISl TOYEK CXEMbl, HA3HAUEHHBIX Ha puc.l u mpose-
puth obopynoBanue ['TII1 mo Tokam k.3. MOITHOCTh KOPOTKO3aMKHYTOM HENH Sy 5.
nis mH 35 kB paBaa 600 MBA, nisa s 110 kB-1200 MBA.

6. Paccuntarh mpomonbHyto auddepeHmaibHyo 3aluTy Tpanchopmaro-
pos I'TIIL. IIpuBecTu cxemy 3alIUTHI.

7. CocraButh cxeMy MT3 ¢ HE3aBUCHMOM OT TOKA BBIJIEPAKKOW BPEMEHHU.

8. Paccuurars 3azemnenue I'TIII, npuHsB yaenbHOE CONPOTUBIICHUE IPYHTA

c=2,5+*10* Om* cMm.



[IpuMep BBINMOJIHEHUSI KYPCOBOIO MPOEKTA

Tabmuna 1.1 Ucxomguasle 1aHHBIE

JIJTMHBI JIMHUH,
Jannbie s [T [Tpuemnuku 380 B
Bos- Ka- | rpynnosas | ectect- | k03ddu- | rpymnmno- | ectect | kodhdu-
ny- Oeb- HOMHU- BCH- IUCHT Bas - IUCHT
IIHOM | HOM HaJIbHAas HBIM | y4acTHs | HOMH- BEH- | y4acTus
l4 P MOIIHOCTb | COSQ1 B MakK- | HaJgbpHAs | HBIA B MakK-
Pu1, KBT CUMyMe MOIII- cosQ2 | CUMyMeE
Km1 HOCTb Ko
P., KBT
10 0,5 4400 0,89 0,9 700 0,76 0,78

QF1

Pucynox 1.1 - Cxema 35eKTpoCcHaA0KEHUSI IPETPHUITHS
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1. Bb100p KOHIEHCATOPHOI YCTAHOBKH
1.1 PacyeTt 3J1eKTPUYECKUX HATPY30K

1.1.1 Onpenensiem pacxon anexkrpuueckoit sueprun W,, MBT

WF = PHZ -TF . KH ’KBT, (l-l)

P
rae  “r - cymMmapHas HomuHajdbHas MmomgHocTh ['TII;

T

I' - TOOOBOEC YUCIIO 4aCOB pa6OTI>I IMpCAIIPUATHA, TF =5000+ ,

K =05

H# - K0 PUITMEHT UCTIOTB30BAHMS AKTUBHON MOIIIHOCTH, K,
Cymmapnas HomuHanbHast MomHOCTh [ TIIT paBHa

PHz = PHl + PHZ KBT, (1.2)

rae Py — rpynmnoBas HomuHanbHass MoutHoCcTh Jist ['TII;

P, — rpynnoBasi HOMUHaJIbHAs MOIITHOCTh TprueMHUKOB 380B.

Rz =P+ Py,

Omnpenensem ko durment cnpoca K,

K. =K, - K, (1.3)

rae Ky — koadduimentT Makcumyma.

T (1.4)

Paznenbhbiit pacuet npooaum agist [T u TIIL
1.1.2 Pacuet mng I'TIIT

a) PacueTHblli MAaKCUMYM aKTUBHOM Harpy3KH:
Pui = PHl'Km'Kc’KBT (15)
K,, =09

rjae - K03 GUIIMEHT COBMEIICHUS MAaKCUMYMOB.

b) PacueTHbIli MAKCUMYM pPEAKTUBHOW HArpy3KHU:



Qui =P .tgng,KBap, (1.6)

rae ¢, = 051 OIIPEACISICTCS COTJIACHO M3BECTHOMY COSp, = 0’89.
C) PacueTHbIll MAaKCMMYyM IOJIHOM HATPY3KHU:
Swi :\/Pl\il_'_Ql\Z/Il (17)
d) CpenHsisi MOIIIHOCTH:
P
Pc1 = %
M (1.8)

1.1.3 Pacuet mug TII

a) PacueTHbIil MaKCUMYM aKTUBHOM Harpy3KHu:
Pu2 =P, Ky, - K JKBT, (1.9)
K,,=0,78

rae - KO3 PUIMEHT COBMEUIEHUSI MAKCUMYMOB.

0) PacueTHbIil MaKCUMyM PEaKTUBHOW HArpy3KH:
Qu. =Py, -19¢,,xkBap, (1.10)
cosg, =0,76

rac tg(ﬂz - 0’86 - OIIpCaACILACTCA COITIaCHO U3BCCTHOMY

c¢) PacueTHblil MaKCUMYM MOJTHOW HAarpy3KHu:

Sy =+ P1\2/12 + Qi/lz (1.11)
1) CpenHsst MOIIIHOCTb:

P
Pcz _ M2
Ky (1.12)



1.2 PacyeT KOMIIeHCHPYIOLLEli YCTAHOBKH
1.2.1 YmenbieHus notepb Ha coopHbix muHax ['TIT1

JIJist yMEHBIIIEHUs TTOTEPh, BOSHUKAIOIINX B PE3yJbTaTe MPUCYTCTBHSI peaK-
TUBHOW MOIIHOCTH, UCIIOJIb3yeM KOMIICHCUPYIOIIYIO YCTAaHOBKY Ha COOPHBIX IITH-
Hax ['TII1. Ona koMIeHCUpPyEeT PEaKTUBHYIO MOIIHOCTh, BO3ZHUKAIOIIYIO MPU pado-
T€ aKTUBHO—MHIYKTUBHBIX MPUEMHUKOB, U3MEHEHNEM KO3 HUIIMEeHTa MOITHOCTH
OT mepBoHavaibHOTO 3HayeHus: Ha muHax [TIIT (cose;=0,86) no Heob6xoauMoro
3a7aHHOTO 3HaueHus (C0Sp=0,98).

Q. =a-P. -(tgp, —tgep ),xBap, (1.13)

rpe @709 . K02 PUITMEHT 3arpy3Ku IPUEMHUKOB IO AKTUBHON MOIIHOCTH;

tgp =0,2 cosep =0,98

- OIIpCaACIACTCA COITIaCHO U3BECCTHOMY

MOHIHOCTB Kﬂ)KI[Oﬁ N3 IBYX HCIIOJIb3YCMbIX KOHACHCATOPHLBIX YCTAHOBOK:

Qv
2 (1.14)

Quyr =

[To paccuMTaHHBIM J@aHHBIM BBHIOMpAaEM JBE KOHJICHCATOPHBIX YCTaHOBKH
tuna YK-0,38-450 HJI(IT). Texanueckue XapakTEPUCTHKH BHIOPAHHOW YCTaHOBKU
npuBeAeHbI B Ta0uie 1.2.

[TpumeHsieM aBTOMaTHUYECKOE PETYyIHMPOBAHUE MOIIHOCTH KOHICHCATOPHOMN
YCTaHOBKH I10 HAIPsDKCHUIO Ha IMWHAX MOJCTaHIMK. [IprHIMITHAIbHAS cXeMa aB-
TOMAaTHYECKOTO OJTHOCTYIICHYATOTO PETYJIUPOBAaHUS MOIIHOCTH KOHJIICHCATOPHOU

Oarapeu Mo HANPSKEHUIO MPUBEICHA HAa pUCYHKeE 1.2.

Tabnuua 1.2 - TexHuyeckne XxapakTepUCTUKNA KOHJIEHCATOPHON YCTaHOBKHU

Tur KOHIEHCATOPHON YCTAHOBKH

HomunanbHas peakTuBHast MOIIHOCTh, KBap

HomunansHoe Hamnpsbxkenue, kB

% LJHOM

I[I/IaHEBOH YCTAaHOBOK HAITPSAKCHUA,

10



[Tponomkenne Taba.1.2

I[I/Ial'IaBOH N3MCHCHUA 30HBI HCUYBCTBUTCIIbHO-

0,
CTH, % U iow

Yucno ynpaisieMbIX CTYIIEHEN

Macca, kr
|
R
1B
.
TH
S Kb
~ 1 ~
1BK - QL 1{[ ﬁ <
e Bl
2BKTL- + 1B [t
n| [
1H _ IB P3~ ol ] 4
3(:1:15/1’\ [J = T —
B-1
—J8 1
H__ 1B B2 [ ]

Pucynok 1.2 - CxeMa aBTOMaTu4e€CKOro OJJHOCTYIIEHYaTOTO PETYJINPOBAHUS

MOIITHOCTH KOHJIEHCATOPHOM 0aTapeu 1o HanpsHKEHUIO

B kayecTBe IyCKOBOTO OpraHa CX€Mbl HMCIIOJIB3YIOT peje MUHHUMAaJIbHOTO
HaIpsDKEHUS, UMEIOLIEe OJMH 3aMbIKAIOIIWM M OJUH Pa3MbIKAIOIIMNA KOHTAKTHI.
[Ipy NOHM>KEHUN HANIPSKEHUS HAa NOACTAHUMU HUXKE 3aJaHHOro npezaena pene 1H
cpabaThIBaeT U 3aMbIKaeT CBOU pa3mbikatonuii KoHTakT 1H B nenu pene B-1. Pene
B-1 ¢ 3amaHHON BBIAEPKKON BPEMEHU 3aMBIKAET CBOM PAa3MBIKAKOLIMNA KOHTAKT B

LOCIIN JJICKTPOMAIrHUTa BKIIFOUCHUA BBIKJIFOUATEJICH U BBIKJIIOYATE]IL aBTOMAaTHYe-

11



CKU BKIrodaercs. IIpy MOBBINIEHWH HaANpsDKEHHUsS HA IIMHAX MOJCTAHLMU BBILIE
npenenbHOro 3HaueHus pene 1 H Bo3Bpalaercss B MCXOQHOE COCTOSIHUE, pa3MbIKa-
et cBoil koHTakT |H B nienu pene B-2. Pene B-2 cpabaTbiBaeT U ¢ 3aaHHON BbI-
JIEp’KKOM BpEMEHM OTKJIo4aeT Bbikitouatesnb 1B. Kongencaropnas Oatapes ot-
KJIroyaercs. [ OTKIIoYeHUs KOHACHCATOPHOW OaTtaper OT 3allMThl MPEAyCMOT-
peno npomexytounoe pene I1. ITpu nelictBuu 3ammThl pene 11 cpabaTeiBaeT u B
3aBHCUMOCTH OT IOJIOXEHHS BBIKJIIOUATEINSl OCYIIECTBIISIET OTKIIIOUEHUE BBIKIIIO-
yaTesisl, €CJIM OH BKJIIOYEH, WM MPEIOTBPAIAET BKIOYEHUE BhIKIOYaTess Ha K3
pa3MbIKaHUEM pa3MbIKaOIIEro KoHTakra 1.

[Ipy MHOrOCTYyNEHUaTOM PEryJIMpPOBAaHUU HANpsDKEHUE cpaOaThIBaHUS ITycC-
KOBOI'O peJie ISl KaXJAO0W CTYNEHH BBIOMPAIOT B 3aBHCHUMOCTU OT 3aJaHHOIO pe-

JKUMa HaIIPpsAKCHUA B CCTH.

12



2. OHPEHGJICHI/IB BCJIMIHHBI OITUMAJIBHOI'0 HAIIPHAKCHUS

2.1 OnpeneJienne HANPSIZKHUSA

[To ¢hopmyne Hurocoa C.H. ompenensem HectanmapTHOe HampspkeHue U,

kB
U =164/P, -1,xB (2.1)
rne | - mmna Bosynoit mammm, | =131 ;
P

C1- riepeaaBaemMas MOITHOCTb, MBA.
BriOupaem wu3 psga cTaHIapTHBIX OJMbKaiiliee 3HAYCHUE HANPsHKEHUs

BHEILIHETO »j1eKTpocHabxkenus U =35 kB.

13



3.Bb100p cui1oBbIX TpanchopMaTopoB

B cootBercTBUM ¢ TpeboBanuamu [1YD 11 uccneayemMoit CUCTEMBI ClIeTyeT
HCII0JIB30BaTh ABa Tpancopmaropa Ha ['TIIT u nBa Tpanchopmaropa na TII.

HavanpHas MomHoCTh Kaxkaoro Tpancopmatopa st [T

Swi :\/Prjl"'(QMl_QKy)z (31)

Sur1 2 0,7-Syy (3.2)
Bri6bupaem nBa tpancdopmatopa tuma TM-2500/35. TexHuueckue xapaxTe-

PUCTUKHU TpaHCchOpMaTopa NpUBeAeHbI B Tadmuie 3.1

Tabmuua 3.1 - TexHuueckue xapakTepucTtuku TpaHchopmaropa TM-
2500/35
Coueranue
[Torepn,
Tun Tpanc- P HaNPsDKEHNUH, _
’ kBT U,.% ig,%
dbopmaropa kBA kB
BH HH Py P«

HomunanpHas MOIIHOCT Kak10T0 TpaHnchopmaropa st TIT
szzvpl\iz"'Ql\ZAz : (33)

Surz 2 0.7-Sy; - (3.4)
Bribupaem asa tpanchopmaropa tuna TM-400/10. Texnuueckue xapaxre-
puCTUKU TpaHchopMaTopa MpuUBeIeHbI B Tabnuie 3.2.

Tabnuia 3.2 - Texaudeckue xapakTepucTKu Tpanchopmaropa TM-400/10

Coueranue
[Torepw,
Tunn  Ttpanc- | Py HaIpsKEHUH, _
kBt U, % ig,%
dbopmaTtopa kBT kB
BH HH Py P,

14



4. Bbi0op ceyeHMs MPOBOIHUKOB
4.1Bb100p ceueHusi NPOBOAHUKOB BHEIIHET 0 3JIeKTPOCHAOxeHus (BJI)

4.1.1 Onpenensiem TOK Harpy3ku Imi, A, COOTBETCTBYIOIIMI Makc
Harpy3ku Ha 35KB

Py :
\/§-UC1 -COSQ,

IMI

[To ToKy Harpy3ku, COOTBETCTBYIOIIEMY HamnpspkeHuto 35kB BeiOupaem cre-
JTYIOLIYIO0 MapKy TOJIBIX CTalleaFOMUHEBBIX MTPOBOIOB (Tabnuma 4.1)

Ta6Jmua 4.1 - ToxoBas Harpy3Ka I'ojibiX CTaJICAIIOMUHCBLIX IIPOBOJOB

AJIFOMHHUEBBIE TPOBOJA

Mapka TokoBas Harpyska, A

4.2 Bp100Op ceyeHUs MPOBOAHUKOB Ka0eJIbHOM JTUHUHU

4.2.1 Beibop mpon3BouM M0 SKOHOMHUYECKOH TUIOTHOCTH TOKa S,, MM?

s,
I (4.2)

raely — TOK B IMHUY,

j» — DKOHOMHUECKAs! INIOTHOCTh TOKa, A/MM?, j,=1,4 A/MM?,

l, = Pz _ 33 _a36a
J3-Ug,-cosp, +/3-6-0,98 (4.3)
P LRV

J5 )
[To cripaBOYHHMKY MPUHUMAEM CEYEHHUE MPOBOJHUKOB C OOJBITUM OJKaii-

IITUM HOPMUPOBAHHBIM TOKOM Harpy3ku (tabdmuna 4.2).
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Taomnumna 4.2 - Kabenu cuIoBbIE C ATFOMUHUEBBIMU KUJIAMU

HomuuanrsHOE

HanpsbkeHue, kKB

Yuciio u ceueHne

KU,

MM?2

AADB

Hapyxub1i1 qua-

METp, MM

Macca 1xm ka0e-

Js1, T
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5. PacueT TOKOB KOPOTKOI'0 3aMbIKAHHS

[IppHuMaeM 1 paccuuThiBaeM Oa3HCHbBIEC 3HAUECHUS. 32 OA3UCHYI0 MOLTHO ™™
Sp mpuHEMaeM MOITHOCTH, paBHy0 100MBT, a 3a 6a3ucHbIe HANPSKEHUS TPUHU-
MaeM HallpsOKEHUsl paBHBIE CIEAYIOIIMM 3HadeHusM (Tabmuua 5.1).Cxema 3ame-

LIEHUS JJI pacyeTa TOKOB K.3. IPUBEICHA Ha pUCYHKE 5.1.

I

XsC

o)

N

\E \zs L\E \5

Pucynok 5.1 - Cxema 3aMeliieHus 1Jisg pacuera TOKOB K. 3.
Omnpenenum 6asucHsrii Tok mist TIIIT 1, KA

Sg

Iy =—7="—-
J3Up, (5.1)
Onpenensiem 6asucHbiit Tok At TIT Iy, KA
I, =5 -
R (5.2)
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Ta6nuna 5.1 - ba3zucHble yciIoBuUs

S, MBm U, kB U, kB I, kA I, kA

Ol'[peI[eJI}ICM COIIPOTHUBJICHUC J3JICMCHTOB CXCMBbI 3aMCHICHHA B 0a3UCHBIX

CcANHUIax:

1. ConpoTUBIEHUE CUCTEMBI Xsc.

Sks (5.3)

2. ComnpoTHBJICHUE BO3YIITHON JTUHUHU Xg.a.

S

_ B
X g1 = Xyzz ’ I1 U 2
51

(5.4)
3. Conporusinenue Tpancpopmaropa I'TIII X5
UK31 % SE
S
100 Syp (5.5)
4. ConpoTHBJICHUE KaOeTbHON JTMHUU X
S
X = X, -, —2
5.KJT. v © 2 Uéz (56)

PaccunTaeM sKkBUBaJIEHTHBIE CONPOTUBIEHUS Touek K3, u Tak kak Bce aJie-
MEHTBI CXEMbI 3aMEUICHUS BKIOYEHBI MOCIEA0BATENIBHO, TO PACYET MPOU3BOAUTCS
MyTEM alNreOpanyecKoro CIOKEHHUs COMPOTUBIECHUHN 3TUX 3JIEMEHTOB ISl KaX10M
touku K3, o0o3HaueHHON Ha cxeme 3amelieHus. Pe3ynbrarhl pacuera KBUBa-
JICHTHBIX COMPOTHUBJICHUN UM TOKOB KOPOTKOI'O 3aMbIKaHMs JjIsl BceX Touek K3 cBe-
neHsl B Tabmuity 5.2. Huke npuBeeHsl GopmMyibl, HCTIOIB3YEMBIE TIPU PacUeTe:

1. HavanwpHOoe 3HaU€HME MEPUOIUUECKON cocTaBstonieit Toka K3:

lio = s

V3:Ug %, (5.7)

2. Y napublii Tok B Touke K3:

18




Iy :(\/5 Ky)' It:O’ KA (58)

'

3. Haubomwiee nerictpyroniee 3HaueHue Toka K3:

o Ky =18

- yaapHbId KodhOHUIHECHT.

I, =1 1+2- (K, —1) KA

(5.9)
4., Momuocts K3 mig Touku:
Sis=¥3-U; 1o MpA (5.10)
Tabmuua 5.2 - PesynbTat pacuera napametpoB K3 mist touek K3
Howmep .
X, o kA | v, kA v kA Sk, MBA
TOYKH K.3.

1
2
3
4
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6. BbiOOp 000py/10BaHUS M IPOBEPKA €ro M0 TOKaM K.3.

6.1 Beikiaouarean

6.1.1 Tunel BBIOpaHHBIX BBIKJIIOYATENEH MPUBEIEHBI B Tabauue 6.1

Tabnuma 6.1 Tunsl BEIOpaHHBIX BBIKITIOYATENCH

HomunaneHOoe Hanpsikenue, kB

Twun BeIKIIOYATEIIS

Pe3ynbpTaTel npoBepku 000PYI0BaHUS CBEIECHBI B TAOIHILY 6.2

Tabnura 6.2 - BEICOKOBOJIBTHBIE BBIKJIIOUATEIN

[TapameTtps! 11 BeIOOpA
U TPOBEPKH BBIKIIOYA-

TEJIS Harpy3Ku

®dopMmyna g BbI-

60opa 1 IpOBEPKHU

[TapameTpsl

BBIKJIFOYATCIIA,

PacuetHpie

napameTpbl

HomunansHOe HaIIps-

KCHUC BBIKJIIOYATCIIA

Harpy3ku Upom.a, KB

HOM.a HOM. )

HomunanpHBIN JUTHA-

>

I HOM.a HOM. Yy
TEIBHBINA TOK HOM-A A
HomuHaipHEIIT TOK OT-
I I HOM.O0 — p.o
KITIOUCHHUS  "°, KA
HomunanpHas MOIII- s
>

HOCTBb OTKIIFOUYCHUA

JlonmycTumbIN  y1apHbIN

i
TokK3 7o | kA
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6.2 OTaeaunrean

6.2.1 Tumnbl BRIOpaHHBIX OTIENUTENEH pUBEAeHBI B TabmuIe 6.3

Tabnuma 6.3 - Tumnel BEIOpaHHBIX OTACIUTEIICH

HomunansHOe HanpsokxeHue, kB Tun otnenurens

Bri6op oTaenurteneit mpou3BOAMM TIO TEM JK€ MapaMeTpam, YTO U BBIOOD
BEIKJTIOUaTesieil. Pe3ynbprarel BEIOOpa CBECHBI B TA0IHILY 6.4.

Taomuma 6.4 - Ornenurenu

[TapameTpsl 17151 BBIOOpa U | @opmyna ansa Bel- | [lapameTpsl PacueTtHbie

ITPOBCPKHU OTIICJII/ITeﬂeﬁ 60pa " IIPOBCPKU BBIKITIOYATCIIA, | IIaPpaMCTPhI

HoMuHanbHOE HampskKe-
Hue BeIKITI0UATeNs | YUona =U,0n

Harpy3ku Upom.a, KB

HomunanapHBI  IIUTEIIB-

HOM.a ~— ~ HOM.Y

. |
HBIM TOK HOM-A-A

JlomycTUMBI  yJIapHBII

. >

y.0on y. pacu

i
TokK3 7o | kKA

6.3 KopoTrko3aMbIkaTeu

6.3.1 Tunbl BEIOpaHHBIX KOPOTKO3aMbIKATENICH MPUBEICHBI B TA0IUITy 6.5

Tabnuua 6.5 - Tunbsl BEIOpaHHBIX KOPOTKO3aMbIKaTeNIEn

HomunansHoe HanpsbkeHue, kB Tun KOpoTKO3aMbIKaTeIe!

Pe3ynbTaThl npoBepkHu 000PYy10BaHUS CBEICHBI B Ta0uILy 6.6.
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Tabnuna 6.6 - KopoTkozambikaTenu

[TapameTpsl Ajis BbIOOpa |

@opmyna s Bel- | [TapameTpsl Pacuernbie
MPOBEPKHA  KOPOTKO3aMBI-
O0opa ¥ MPOBEPKU | BRIKJIIOYATENS | MapaMeTphbl
KaTeyneu
HoMuHanbHOE  Hampshke-
HUE BiktodatTens | Y, =Y.,
Harpy3ku Upom.a, KB
JlomyCTUMBIN yIIapHBIN TOK | | i
. Iy.()an = Iy.pacu
K31y JIOTI, KA
[Tapametpsl ansa Beioopa u | @opmyna s Bel- | [lapameTrpsl PacuetHblie
npoBepku KPY O0opa ¥ MPOBEPKU | BBIKJIIOYATENS | MapaMeTphl
HomuHaneHbli TOK  OT-
IHO‘l/l o 2 I
M. p.o
KIIOUCHUS "*° , KA

JlomycTumbIi yaapHbIA TOK

K3 iy gom, KA

y.oon Iy. pacu
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7 llpopoabHo-nuddepennuanbuas 3amura Tpancgopmartopon '

7.1 ITpu npumenernu pene tTurma PHT-565, nMmeronux ObICTPpOHACKHIIIIAIOIIIN-

ecst TpaHCOPMATOPbI, TOK CpabaThIBAaHUS 3aLUTHI TOJKEH OBITh:

Ieps, 2(1’4+2)' I 'iom , A,

rae

[Ipuanmaem

S.r _ 18024

J3.U., 3:37

CP.3. —

Jns maH 35 kB numeem

|, >784

CP.3. —

>2-1

HOM

=2816A

(7.1)

(7.2)

Cxema mnpomosibHO-TU(phepeHINAIBHON 3allUThl MPUBEJACHA HA PUCYHKE

7.1

.

QF2

QF8

4

T1

YAT1 ‘

____Ej___.

OF2

KA

YAT?2

____Ej___

OF8

Ha CUTrHall

KH
N

111
+— A —o I—‘

KA |_|

‘ Ha CUT'HaJI

Pucynox 7.1 - Cxema npoosibHO-au(p hepeHITnaTbHOM 3aIUThI



8 Pacuer napamerpoB cpadbarsiBanuss MT3

8.1. Tak kak Ha cXeMe B JIMHHUSIX BBICOKOTO M HU3KOTO HANPSDKCHHS HET 3a-
3eMJICHHON HEUTpalid, TO HEOOXOUMO MCIOJB30BaTh 3alIUTYy OT MexkdazHbix K3 ¢
HE3aBHCUMOM OT TOKA BBIIEPKKOU BPEMEHH.

Tok cpabateiBanus 3amuthl aist ['TII Icp3, A, ompenensem mo dhopmysie

ICP.3. —M H.MAX

Ky (8.1)
I'ne Ky = 1,2 - k03pdULUeHT HaJeKHOCTH;
Kc3 = 2,2- xoaddunmeHT camosamnycka;
K5=0,8 - koadduimeHT Bo3Bpara.
st mmn 35kB lymax = 59,7A, ciemoBarensHo lcp 3> 197A

Cxema MT3 npusenena Ha pucyHke 8. 1.

.

o[ J Ty e b ] .
~

Pucynok 8.1 - Cxema MT3
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9 Pacuer 3a3emuienusa I'TI1

9.1 3HaueHWEe MOJHOTO TOKa 3aMBIKAHHs Ha 3¢MJII0 Ha CTOPOHC BBICOKOI'O

HaIIPAKCHUA |3 , A, OIIPCACIIACTCA N3 BBIPAKCHUA

| Y (351, +|Bﬂ)’ A
350 (9.1)

JInst e 35KA 3HaUeHUEe eMKOCTHOTO TOKA PaBHO

COHpOTI/IBHCHHe 3a3CMJIATIOIICTO YCTpOﬁCTBa HJIs1 CCTH BBICOKOT'O HAIIPSKC-

Hus R,, OMm, paBHO

R, < Y. <10 Om
l, (9.2)
[Ipunumaem R,= Owm.

B kauecTBe 3a3emauTens HCO6XOIII/IMO BBI6paTB HPYTOBOﬁ QJICKTpOLa ,Z[JIHHOﬁ

| = wmwuamamerpom d = wm. Tornma compoTHBIIEHHUE OJUHOYHOTO TIPY-

TOBOI'O JJICKTPOAa TAKOI'O UCIIOJIHCHHA OIIPCACILACTCA I10 BMHHpH‘IGCKOﬁ ¢)OpMy.]'I€

rae p =2,5 - 10* Om-cm - ynenbHOe CONPOTHBIICHHUE IPYHTA.
KonnyecTBo 3a3emMiurenie N onpenensTcs U3 BbIPAXKEHUS
n= R,
Ry (9.4)

rae 7 = 0,6 - ko3hPHUITUEHT UCITOIB30BaHNUS 3a3EMIICHUS.
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3akioueHue

CoBpeMeHHbIE MPEANPUATHS - KPYITHbIE IOTPEOUTENN SIEKTPUUECKON IHEP-
MU — IPEIBABISIOT MOBBIIIEHHBIE TPeOOBaHUS K 31eKTpooOopynoBaHuto. Cosep-
IICHCTBOBAHUE CHCTEM DJIEKTPOCHA0KEHMS OCYIIECTBIIICTCS B HANpPaBICHUH IIO-
BBIIIEHUS] MIPOIYCKHOM CIIOCOOHOCTH MX Ha OCHOBE MOBBILIEHUS HOMHHAJIBHOTO
HANpPsDKEHUST paclpeeUTEIbHbIX U HU3KOBOJBTHBIX CETEH, C OJAHOBPEMEHHBIM
YBEIUYEHHUEM JIOITYCTUMOW MOITHOCTH KOPOTKOTO 3aMbIKAHHS.

B kypcoBoMm mpoekTe OblT MPOM3BENEH pacdeT CXEMbI 3JIEKTPOCHAOKEHUS
IpEeANnpUATHsa. B COOTBETCTBUH C MCXOJHBIMU JaHHBIMH ITPOU3BEJIEH PACUET JJICK-
TPUYECKUX HArpy30K MpPEANpUATHs, BbIOpaHbl MOHMKAKOUIME TpaHCHOPMATOPHI
35/6 xB u 6/0,38 kB, BbIOpaHO U MPOBEPEHO 000PYI0BAaHKE MOACTAHIINK. Takxke
pPacCMOTPEHBI BONPOCHI PEIEHHON 3allUThI: pacCYMTaHa MPOJOJIBHO — AU depeH-
nuanbpHas 3ammra Tpanc@opmaropoB [T, cocraBnena cxema MT3 ¢ He3aBucu-

MOM OT TOKa BBIIIEPKKOW BPEMEHH.
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[Tpunoxenue 1

Texyumin (AeACTBYIOWMA) Tpebyemoin (AOCTUXMMBIN) COS (@)

tan ()

oo [ om o [0 B o= 1 %]

Koapthwument K

I-
0,54 - - ' [ 13 |
1 05 | a2 | 10 -
mm
[ o5t | o055 | o0 | oes | o76 | ost | osr | oes | 101 | 10 |
062 m
m
-- orr |

0,64 -

cos ()

| _os2 | [ o71 | o085 |
m—
—m
. | o35 | o043 | os1 | o056 [ o062 | oe9 | o76 | oss |
073 | o019 | o024 | 032 | o040 [ o045 | os1 | oss | oes | o
o74 | o016 | o2t [ o020 | o037 [ o2 | oas [ oss | o062 | or
——m
™ ore [ o1 [ ot6 | 02e | 052 [ 0w | oas | 050 | osr | oes |
-—-
o8 | o005 | o010 | o418 | —m
| o7 | o003 | o008 | o16 | 024 | 020 | 035 | o042 | o049 | os7 |
| o080 | [ oos | o13 | o21 | o027 | o032 | o3 | o4s | oss |
_

Co0s | o2 | o | oar |

— m- --
__-
7 S S S N Y O 2 R I TR
--—- 3
| o088 | ———m—

0,81

| o0, | [ I ] 1 1 ] oor | o |
T S | S | — _— ) I
-m_—— (s (| (S S|

27



[Tpunoxxenue 2

KoMINeKTHEIC KORASHCATOPHEIE YCTAHORKH

(.38 kB 10,5 kB
Tun Tan
KOHACHCATOPHON MO?BHOCTL’ KOHOEHCATOPHON Mom:::-c—rb,
YCTAHOBKH ap _ YCTaHOBKH KBap
JUJiA OCBETHTENBHBIX CeTell
Y¥K2-0,38-50 50 VKI-10,5-450 450
VK3-0,38-75 75 - |YKI-10,5-200 960
VK4-0,38-100 100 YKJI-10,5-1350 1350
AnA CHNOBLIX ceTell :
VKBH-0,38-100-50 | 100 YKJI-10,5-1800 1800
VKET-0,38-150 150 YKJI-10,5-2700 2700
VYKT-0,38-150 150
YKb-0,33-150 ' 150
YKEH-0,38-200-50 200
YKJFH-0,38-300-150 300
YKJIH-0,38-450-150 450
VKJIH-0,38-600-150 600

ObGoznavennn: b — Geciukaduoro ucnonuenns; H, T — perynuposa-
HHe MO HAMPIKEHHMIO, TOKY; JI - neBoe pacnosokeHHE BBOAHON fSyeiiku.
[Tpunoxenune 3

JomycTiuMele [IHTeNbHEIC TOKH AN Kabenel HanpsxenneM go I kB
C AHOMMHHEBBIMM XUTAMM C PE3UHOBOH H/IH MAaCTMACCOBOMH
H30JALKEH B CBUHLIOBOH, NONMUBUHIIXIOPHIHOH W PE3UHOBOH

0bon04Kkax, GpoHNpOBaHHBIX H HEOPOHHPOBAHHBIX

Ceuenne Tox xabenelt, A
TOKONPO- ORHOKHIBHEX |  ABYXKANBHBIX |  TPEXKHABHBIX
Bomimeﬁz TIPH NIpOKJIAZiKe
KATH, MM | B BO3AYXE | B BO3AYXE B 3eMJIe | B BO3OYXE B 3eMne
2,5 23 21 34 19 29
4 31 29 42 27 38
6 38 38 55 32 - 46
1¢ 60 35 - 80 42 70
16 75 70 105 60 %0
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 - 173
70 210 165 245 140 210
95 250 200 295 - 170 255
120 o295 230 340 200 295
150 - 340 270 390 - 235 335
185 350 310 440 270 385
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[Tpunoxenue 4

Honycrumetit anurensuslil ToK A8 KabeneH ¢ anOMUHUEBBIME JKUIaMH
¢ OYMaKHOH H30/IUMEH B CBHHUOBOH HAH amoMirHHeBOH o6onouxe

Ceye- Toxk kabeneii, A
HHe OnHO~ A8YX- | TPEXKUNBHBIX Hanpakenyesm, kKB | gerwipex-

MBI, | SKAUTBHEIX | AHNBHBIX AHIBHLIX
v | nolxB | molxB "0 3 6 10 no | xB
6 - 60/42 55/35 - - -
10 110/75 80/55 75/46 60/42 65/45

16 135/90 110/75 50/60 80/50 75/46 90/65
25 180/125 | 140/100 | 125/30 105/70 90/65 115/75
35 | 2207155 | 175/115 | 145/95 125/85 115/80 135/95
50 3 275190 | 210/140 | 180/120 | 155/110 | 140/105 |} 165/110
70 | 340/235 | 250/175 | 230/155 | 190/135 | 165/130 | 200/140
95 | 400/375 | 290/210 | 260/190 | 225/165 | 205/155 | 240/165
120 | 460/320 | 335/245 | 300/220 | 260/120 | 240/185 | 270/200
150 | S20/360 | 385/290 | 330/255 | 300/225 | 2757210 | 385/230
185 | 580/405 - 380/290 | 340/250 | 310/235 | 345/260
240 | 675/470 - 440/330 | 390/290 | 355/270 -

[Mpumedanue, Tlepex weprod yxaszans! Toxu kadeneil, NPOKIAALIBAEMBIX B
3eMIIC; 34 UEPTOH ~ MPOKNANEIBACMEIX B BO3XYXeE.

[Ipunoxenue 5

OCHOBHbIE TEXHHYECKHE XAPaKTEPHCTHKY MATHCTPATBHBIX
IMHHONPOBOAOB NepeMenHoro Toka [IMA4

I'l}-’ff'l Mokaszarenu UEMA4-1250 | TIMA4-1600 § [IIMA4-2500 | LHIMA4-3200
I | HomMunanebli Tox, A 1250 1600 2500 3200
2 |HomunanszHOE Ranps-
wense, B 660 660 660 660
3 | OnexrponuHamuye-
cKa# CTONKOCTS, XA 70 70 70 70
4 {ConpoTHBNeHNE Ha '
tasy, Omfxm: _
AKTHBHOE 0,0338 0,0297 0,0169 0,0150
HWHAYKTHBHOC 0,0161 0,0143 | 0,0082 0,0072

S Tloanoe conpotHene-
Hue nerny daza-Hyms,
Omfrem 0,0862 0,0872 0,0822 0,053
6 | Muuetinan noreps
HanpsxeHur B,

Ha 100 M npu Syom,
cosp = 10,8 i Harpyare,
COCpeaoTONeHROl B

KOHIE THHUA 8,93 9,13 9,7 9.0
7 | Crenent AT O
I'OCT 14254-80 1P44 - P44 1P44 P44
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[Tpunoxxenue 6

OCHOBHEIE TEXHHYECKHE XapaKTepHCTHKH TPOAIERHOTD

wirHonposoaa IIMT-AVY2
N - HomuHanbHbeii TOK
m,;I ITokazaTtens IHMT-AV2
250A 400A
I [InexkTpoanHaMudeckas CTOAKOCTD, KA 10 15
2 {HoMuHANBHEIH TOK TOKOCHEMHOH - 40 -
KapeTky, A
3 |HomuHanbHbIH TOK CIAPEHHBIX TOKO- - 63
CHEMHBIX KapeTokK, A
4 | CTenexb 3aiUTEl ~ 1P21 1P21

[Tpunoxenue 7

3HAYECHHS SKOHOMMNYECKON MIOTHOCTH TOKA
AAA aTOMHHHEBREIX TIPDBO,EI,HHKOB

DKOHOMHMYECKad INOTHOCTE TOKA, A/MM’, TpH
YHCIe 9acoB MakCHMYMa HAarpy3kH B I'oll
Tlposorukis Sonee 1000 | Gomee3000 | o .o
a0 3000 a0 S000
Heunaonuposanusie nposoaa 13 11 . 1.0
¥ IHHHBI :
Kabenn ¢ Symaxuoll 1 nipo- .
BOMA C Pe3UHOBOH K monn- 16 1.4 1,2
BAHUNXAOPUEHON M30A11MeR
Kabenn ¢ pezurosoii N nnacT- 19 1.7 1.6
MacCoBOH M3oIuMell
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MumnmucrepcTBo 0OpazoBanus 1 Hayku PO
DenepanbHOE rOCyJapCTBEHHOE OI0PKETHOE YUPEkKAESHNE BBICILIETO 00Pa30BaHHs
«Bonrorpaackuii rocyJjapCTBEHHbIN TEXHUUECKUI YHUBEPCUTET
Otnenenue cpemHero mpopecCHOHATEHOTO 00pa30BaHus

YTBep:kaao
3aB. yuebHoM yacThio C® BonrI' TY
E.A. Kuzunosa
« » 20 T.

3AJJAHUE

KYpPCOBOH IIPOEKT
Tema KypcoBOTO MpoeKTa:
Inexmpocuabrcenue nPpoOMulULIEHHBIX 30AHUTL

TeMa KypCOBOI'O IMIPOEKTa
MJIK.03.01 Brewinee sn1ekmpocnabicene npomblilIecHHbIX U

Ilo nucuunnuue:

zpaafcéaHCKux 30aHU

CrnenmanbHOCTh: 08.02.09 Monmaoic, Hanadka u 3KCHIYAmayusi 31eKmpoobopyo0osanus
NPOMBIULIEHHBIX U 2PANCOAHCKUX 30AHULL
CTyIeHT rpymibL:

®.1.0. crynenra
HcxonHsle nanHbIE:

1 cXeMbl 2IIeKTPOCHAOKEHUS NPEIIPHUATHS (CM. pUCYHOK) TI0 UCXOAHBIM JTaHHBIM (CM. TaOJIHIIA)
OTIPENICIINTh:

1. Tlo BeNMYMHE €CTECTBEHHOTr0 KO3()(HIMEHTAa MOLIHOCTH COSP1 U CpelHed MOLIHOCTH Pc paccyuTaTh
HEoOX0MMOE KOJIMYECTBO M BHIOPATh THUI KOHJICHCATOPOB WM KOMIUICKTHOW KOHJEHCATOPHOM YCTAaHOBKH JUTS
KOMIICHCAIINM PEaKTUBHON MOILIHOCTH 10 3Ha4deHus cos@2=0,98 (#a cObopueix mmuax ['TIII). Ilpu ompenenennu
cpenHel MOIHOCTH Pc IPUHATH TO0BOE YHCIIO MCIIONB30BAaHUA MaKCUMalbHOU Harpy3ku Tm=4000u4, a uucino ya-
coB pabotsl npeanpustus Tr=50004. PacueTHblii MakCUMyM Harpy3kud Py onpenenuTb METoJoM Kod(hHUIUeHTa
crnpoca. CocTaBUTh CXeMY IOAKIIOUEHHUS] KOHIEHCATOPOB K CETH.

2. OnpenenuTh BEIMYMHY ONTUMAaJIbHOTO HAINPSDKEHHUS JJIsl CXEMbI BHEITHETO 3J1eKTpocHabxeHus. Paccro-
saue ot PIT go T'TII pasuo li.Cranmaptroe 3nauenune Uonr puHsTh Omkaiilee K HECTAHAAPTHOMY, OIMpPEIeIeH-
HOMY 110 hopmyite.

3. OmpenenuTh MOUIHOCTH U BBIOpaTh TpaHcdopmaropst 35(110)/6 kB u 6/0,4 kB T'TIII.

4. BriOpath npoBOJia BO3AYIIHONM JIMHUKM BHEITHETO AJIEKTPOCHAOKEHMS M Kabenu Juist moxakimrodernst TIT
npeanpusitus. JnuHa Bo3ayInHoH nunun |1, kabenbHoi 2.

5. PaccunraTth TOKM K.3. U TOUEK CXEMbl, Ha3HAUYEHHBIX Ha puc.l u nposeputh obopynosanue ['TIIT mo
TOKaM K.3. MOIIIHOCTh KOPOTKO3aMKHYTOM 1ierH Sk3 i e 35 kB paBHa 600 MBA, s mua 110 kB-1200 MBA.

6. Paccuurars npomonbHyto nuddepeHnuanipayo 3amuty Tpanchopmaropos I'TIII. Ipusectn cxemy 3a-

IIHTHL
7. CoctaButh cxeMy MT3 ¢ He3aBHCHUMOH OT TOKa BBIJIEPKKON BpEMEHH.
8. Paccunrats 3a3emiienue ['TII1, mpuHAB yaensHOE CONPOTHBIEHNE TpyHTa ¢=2,5 * 10* OM * cM.
TaGmuua 1.
JImuHBI TUHUH, KM Jannbie nos TTIT [Ipuémuuku 380 B
I'pynnosas Koadpdu-
Bos- I'pymmosast HO- Koaddrmn- Py bd
Kabens- EcrectBen- HOMU- EcrecTBen- LUEHT y4a-
JTyTi- . MUHaIIbHAs . €HT y4aCTHSA N
., HOMU HBIA HaJIbHAS HBIN CTHS B
HOM MOIIIHOCTb B MaKCHMY-
| I, P kBr cosp1 ve K MOIITHOCTh cosg2 MaKCUMyMe
1 H, Ml PuLkBm K
5 1,1 3000 0,86 0,9 800 0,75 0,78

CoaepsxaHue NMpoeKTa
1.Pacuér HE0OXOIMMOT0 KOJIMYECTBA M BHIOOp THIIa KOHAEHCATOPOB MM KOMIUIEKTHOM KOHAEHCATOPHOM
YCTaHOBKH
2.0npenenenue BEIMIUHBI ONITUMAIHLHOTO HAMIPSDKEHUS IS CXEMbl BHEIITHETO JIEKTPOCHAOXKEHUSI.
3.0mpeneneHre MOIIHOCTH U BEIOODP TpaHchopmaTopoB 35(110)/6 kB u 6/0,4 kB I'TITT
4.Bp160p MPOBOAOB BO3AYIIHOW JHMHUW BHEIIHETO JJICKTPOCHAOXKEHUS M Kabenel i moakmodeHus TTI
MPeaPUSITHSL.
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5.Pacuér TOKOB K.3. ISl TOYEK CXEMBbI, Ha3HaYeHHBIX Ha puc.l u npoBepka obopyxnosanus I'TIIT o Tokam
K.3.
6.Pacuér nponossHOil nuddepennmanbHoM 3amuThl Tpanchopmaropos I'TII.
7.CoctaBnenue cxemsl MT3 ¢ He3aBUCHMOH OT TOKa BBIAECPIKKON BPEMEHH.
8.Pacuér 3azemnenus I'TIIT
o.rf;
-

T e T

Pucynoxk 1- Cxema 371eKTpOCHAOKEHUS IPEeANPUITUS

Cnucok peKoMeH/yeMoii TuTepaTyphl

1. XynoBsiH, B. B. Drekrpudyeckie MaIllvdHbL: 3JCKTPOMEXaHUYECKOE MPeoOpa3oBaHUE SHEPTUM : ydeOHOE
nocobue anst CI1O / B. B. XKynosn. — M. : UznarensctBo FOpaiir, 2016. — 424 c. — (Cepus : [Ipodeccronans-
Hoe oOpazoBanue). — ISBN 978-5-534-04293-1. — D6c¢ [IOpaiit Pexum gocryma :www.biblio-
online.ru/book/7B1A12AE-2530-442F-BFEF-DO9E63CBFC87.

2. Urnarosuy, B. M. Dnekrpryeckue MalIuHBI U TpaHChOpMAaTopHl : yaedbnoe mocodue mra CIIO / B. M.
Urnarosuy, III. C. Poit3. — 6-¢ m3n., ucnp. u mom. — M. : UsmarensctBo FOpaiit, 2016. — 181 c. — (Cepwus :
Ipodeccronansuoe obpasosanue). — ISBN 978-5-534-00798-5. — D6¢ IOpaiit Pexxum moctyma : www.biblio-
online.ru/book/EE5F64A6-A77B-4C73-9C6F-4EBBDD709D02.

3. Karman, M.M. JlaGopaTopHbie pabOThI IO IIEKTPHUYSCKHUM MaIIMHAM H JIEKTPUISCKOMY MPUBOIY : yueO.
moco0ue AJst CTyA. 00pa3oBaTt. yupexkaeHuil cpena. npod. oobpasosanus / M. M. Kanmas. - 7-¢ u3a., crep. - M. : 13-
nmarenbekuii eHTp "Axagemus", 2011. - 256c¢. - ISBN 978-5-7695-8195-3 5

5. Kupeesa, D. A. DnekTpocHaOXeHUE U AIIEKTPOOOOPYLOBaHUE MPOMBIIUICHHBIX MPEANPUATHH @ yueOHOe
mocobue / D. A. Kupeesa ; 3. A. Kupeera . - M : Kuopyc, 2011. - 368c. - 6ubmuorp. c. 366. - ISBN 978-5-406-
00858-4 5

6.CuBkoB, A. A. OcHOBHI 3eKTpocHaOXeHus : yueOHoe mocobue mist CI1O / A. A. Cuskos, A. C. Caiiram,
. 1O. I'epacumoB. — 2-¢ m3x., uctp. u gon. — M. : U3garensctBo FOpaiit, 2016. — 173 ¢. — (Cepus : IIpodec-
cuoHanbpHOE oOpa3zoBanue). — ISBN 978-5-534-01344-3. — D6c¢ [Opaiit Pexxum mpoctyma : www.biblio-
online.ru/book/892D4BAB-999E-4B8F-B2C6-F391EE9DAATC.

7. 3. ®ponos, FO. M. OcHoBrl smmekTpocHabxkenus / F0. M. ®ponos, B. I1. Hlenskun. - CII6 : Jlans, 2012. -
432 c. - ISBN 978-5-8114-1385-0 D6c¢ Jlanb https://e.lanbook.com/book/4544#authors

8. DnekTpoTexHHKa U 3eKTpoHHKa B 3 T. Tom 3. OCHOBBI 3JIEKTPOHHUKU U DJICKTPUUYECKUE HU3MEPEHUS :
yuebnuk u npaktukym it CIIO / 3. B. Kysnenos, E. A. Kymukosa, I1. C. Kynsruacos, B. I1. JIyaun ; mozg oOmr.
pen. B. I1. Jlyauna. — 2-e u3f., nepepad. u gon. — M. : MzpatensctBo HOpaiit, 2016. — 234 ¢. — (Cepus : IIpo-
(deccuonansaoe obpasosanune). — ISBN 978-5-534-03756-2. — D06¢ Opaiir Pexxum gocryma : www.biblio-
online.ru/book/768A0873-283C-41F2-B4D0-6E87767A3848.

Jlara BeIiauu 3agaHus: «__ » 20 . Cpok cauu MpoeKTa: « » 20 .

PykoBonuTens KypcoBOro npoexkTa / /

Paccmotpen na 3aceganuu [THK
IIpoToxomn ot « » 20 r. Ne

IIpencenatens [THK H.}O.Cunoposa
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Ilepeuens UHTepHeT-pecypcoB, He0OOXOAMMBIX /sl OCBOCHHSI IMCLM-
IJIMHBI:

n/ OCTYII pecypca

o HaumeHnoBanueunsnanus (VIBL (Bilnrl"}ll“yg), I/I}EL[ (MAKC))

1 | bubmuorexkaBoarl TY http://library.vstu.ru/

2 | bubmunorexka MAuC BonrI' TY http://lib.vgasu.ru

3 | OBC «Jlaub» http://e.lanbook.com/

4 | BBC «¥Opaiit https://www.biblio-online.ru

5 | Hayunas onekrponnas Oubauoreka | http://elibrary.ru
«ELIBRARY.RU»

IMepuognueckue U3IaHMUA:

1. Arctic Environmental Research. CesepHbiii (ApkTHuecKuii) denepaib-
HbIM yHHUBepcuteT uMeHu M. B. JIomoHOCOBa.

2. DIIEKTPOTEXHUYECKHE WU HH(OPMALMOHHBIE KOMIUIEKCHI W CHCTEMBI.
VY dumMcknii rocy1apcTBEHHbI YHUBEPCUTET SKOHOMUKH U CEPBUC.

3. DNeKTpoTeXHUYeckne W HH(DOPMAIMOHHBIE KOMIUIEKCHI W CHCTEMBI.
VY umckuii rocy1apCTBEHHBIA YHUBEPCUTET 3KOHOMUKHU U CEPBHC.

4. Astromaruka Ha TpaHcrnopte. lleTepOyprckuili rocynapcTBEHHbI YHU-
BepcuTeT nmyTen cooduienuss Ummneparopa Anexcanpa .

5. DNEKTPOTEXHUYECKHE M HH(POPMALMOHHBIE KOMIUIEKCHI U CHUCTEMBI.
VY umMmckuii rocy1apCTBEHHBI YHUBEPCUTET SKOHOMUKH U CEPBHUC.

6. Dkomorus u 6€30MaCHOCTh KU3HEACITCIBHOCTH. AMYPCKHIM T'yMaHUTap-
HO-TIEAArOTUYECKUM TOCYAAPCTBEHHbI YHUBEPCUTET.

7. BectHuk HOxxHO-Ypanbckoro rocyaapcTBeHHOro yHuBepcurera. Cepusi:
KoMmnbroTepHbI€ TEXHONIOTHH, YIIPABIECHUE, PAIUOICKTPOHHUKA.

8. DKOHOMHYECKHE M COIMAbHO-TYMaHUTapHbIE HccleaoBanus. Harwo-
HaJIbHBIN UCCIIE0BATENIbCKUNA YHUBEPCUTET «MOCKOBCKMI NHCTUTYT SJIEKTPOHHOU
TEXHUKN.

9. DnekTpoTrexHHYEeCKHe MW WH(OOPMAIMOHHBIE KOMIUIEKCHI W CHCTEMBI.
VY dbumckuii rocy1apCTBEHHBI YHUBEPCUTET SKOHOMUKH U CEPBHC.

10. Journal of Economics and Social Sciences. Tomckuii momnTexXHUYECKHHA
YHUBEPCHTET.

11. AkTyanbHble TpoOIeMbl B MalIMHOCTpoeHuu. HoBocuOupckuii rocyaap-
CTBEHHBIN TEXHUYECKUN YHUBEPCUTET.
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