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Meroanueckoe mocobue npeaHa3HayYeHo A NEKTPOTEXHUYECKOTO M JIEKTPO-
TEXHONOTHYECKOTrO MEPCOHANA OHO MOXET OBITh MCMONIB30BAHO B Ka4eCTBE yueh-
HOTO MOCOOHA ¥ IIPH pacueTax OCHOBHBIX [IAPaMETPOB 3NEKTPOYCTaHOBOK.

Hoxcenamm H 3aMedYaHus I1o conepx(anmo METOAHUYECKOTO ]'[000614)1
MOXXHO HanpasiaTh 1o aapecy: 199406, r. CII6, yn. Hannynas, 20,
Tel. (812) 356-04-96, 356-10-46.

V4e6HO-MeTOAHYECKHI ¥ HH)KEHEPHO-TEXHHYECKHH LIEHTP

Tlepeneyatka 3anpenieHa.



1. Pacuer colnpoTHUBIEHUH.

1.1. ConpoTuBieHHe NPOBOIOB.

Meramipl VnensHoe COMPOTUBICHUE [IPU
20°C, OM MM*/M
Mens 0.0175.......0.0182
AmoMHUBHI 0.026....... 0.029
Bonbgppam 0.053.......0.055
Hunx 0.103.......0.14
CauHeny 0.217....... 0.227

ConpoTHBIEHME NPoBoAa UIMHHOM L(M) M 1IoIaapio mMonepeyHoro ceye-
Hust S (MM?) onipeniensioT 1o opmyine:

R=pxl;
S

rIe O - YAEIBHOE COPOTHBIICHHE.

1.2. BausH#e TeMICPATYPBI HA 3HAYEHHE CONPOTHBIICHUS.

3anaya. OnpenenuTs CONPOTHBIEHHE R, aTIOMHHUEBBIX IPOBOJIOB IIPH TEM-
uepatype {,=30°C, eciu M3BECTHO, YTO NPH TemnepaType t,=(-20°C) ux compo-
Tuienue R =5 Om.

Pemenue. MckoMoe coltpoTuBienue
R=R, +aR,(t, — ;) = 5+0.004x 5x (30 — (~20)) = 5+ 0.02x 50 = 60m

IIpumevanue. TemnepaTypHbiil KO3OGHIMEHT O JUIS MEAH, ATIOMMHHA, BOJIb-
¢pama pasen 0.004 ‘/lp“, s cramu o = 0.006 '/ﬂwl

2. DnexTpHUYecKas IHeprug.

3aytaua 2.1. HarpesaTtenbHeiit npu6op, BKIoYeHHBIH B ceTh 220B, notpebns-
eT Tok SA. CKOJIbKO 3HEPTHH PacXOAyeTcs 3a CyTKH?

Pewienne. KonuuecrBo sHeprun

W=UxIxt=220x5x%x24=264xBmxu=95M/
(1 xBt*4y=3.6 M1x)
3ayaya 2.2. KakoBa MOIIHOCTD HarpeBaTenbHOro NpHbopa, eciy 3a 5 yacoB
norpcbnsemas uM sHeprus cocraBuia 10kBr*u?

Pciieune. Momsocrs 11pubopa
W 10

P=—=—=2kBt
t 5



3. TemoBoe JIEMCTBHE TOKA.

3agaua 3.1. HaiiTH KOMUYECTBO TEIUIOTHI, KOTOPOE BBIZENAETCS HA COMPO-
TBIeHMH R=200M B TeucHuu t=14 npH rporekaHuu Toka [=10A.

Pemenne. ickoMoe KOJIMYECTBO TEIUIOTHI
Q=1*"xRxt=100 x 20 x 3600 = 7200 k¢
4. Ko MIIMEHT [10JIE3HOTO JeHCTBUS.

3ajgaya 4.1. BogoHarpesaTenbHbli Mpu6Op NOTpebIAET U3 CETH MOLIHOCTD
1xBT, npuaem 501 Boxe! HarpeBaercs Ha 80°C B Teuenue 5 gacos. Kakos KITJ
BOJlOHarpenatens?

Pemenue. IToTpebnsiemMas U3 ceTH 3a 5§ YaCOB IMEKTPOIHEPTUA

Wom = Px t=1x5=5kB1x u = 5000 x 36001

nons
Ans narpeBanns 501 Bogs! Ha 80°C UCMONB3YETCA JHEPTHS, paBHAs

W, = Cx V(t, - t,) = 4.19x 50000 x 80Tk

rue:
C = 4,19 - termnoeMkocTts Boabl, i/(cm**°C),
V = 50000 ~ 06beM BoIsI, cM?

Torpa KITJI
W, _ 4.19x50000x80 _
T W, S000x3600  wm93%

rae: W _ - SHEpTHs, H3PACXOZOBAHHAS HA HATPEB BOMBI;

W“M. - JHEPrHA BBIACIMUBILAACA B HArpeBaTelAX.

5. IToapeMuas cuna MEKTPOMarHuTa.

3ajauya S.1. Onpeaenuts noxbeMHyIo ciiy P aekTpoMaruura, eciy:

1. S=10 cM?(10*M?), rae S - IIoImaApb MONIEPEYHOTO CEUEHHS CTaIBHOTO Cep-
HEYHHKA;

2. B =0.2Tn — MarHuTHas8 MHAYKLHA MEXAY IUIOCKOCTAMM CEPACYHMKA.

Pemenue. ITongbeMHa cuia
SE 107 x0.22

P=——x10°=
2.55 2.55

6. OunodasHble 11eNH [TEPEMEHHOrO TOKA.

x10% =15.7H

3agaua 6.1. OnpeaenuTh MOJHOE CONMPOTHUBIECHHE, TOK M YIOJl CABMUIA
da3 Mexay Hanps>KeHHEM CETH M TOKOM, €ClIM aKTUBHOE COMpPOTHBIICHHE



nenu R = 500M. IHOYKTHBHOCTH KaTyUIKH, BKIIOYEHHOH MOCIEA0BATENb~
HO ¢ aKTUBHBIM conpoTtusiaenueM, L = 0,57, vacrora toka f = 50T, Ha-
npsokenue 220B.
Pemenye. IHAYKTHBHOE CONPOTUBIIEHHE
X, =0oxL=2nf xL=2x3.14x50x0.5=1570m

IMonxoe COHNPOTHUBJICHHEC

Z= \/RZ +X2 =4/2500+ 24649 =1650m

Tok B nenu

VYron casura ¢a3 HaxXoIUM cleRyOUM o6pasom:

cos =—I—{-=2(l=0.3; sing =+1-0.32 =0.955
?=Z 165

3anava 6.2. OxHodasHblit JEKTPHIECKHIl ABUTraTEND, KOIDDHIHEHT TOIE3-
Horo jeiictBus koToporo n = 0,8, norpe6iser U3 ceth HanpspkeHneM U = 220B ¢
cosp = 0.85 Tok I = 30A.

Onpenenuth NOTpe6IseMyI0 U3 CETH aKTUBHYIO MOITHOCTD P, mosne3nyio Mom-
HOCTh P 1BHraTes, UMPKYIMPYIOMYIO B CETH PEAKTHBHYIO MOMIHOCTE Qo M
TTOTHYIO MOIHOCTS S.

Peuienne. AKTHUBHAs MOIHOCTD, IOTpebIIsieMas IBUTaTelNeM U3 CeTH:
P=UxIxcosp=220x30x0.85=5.6xkBm

ITone3Has MOIHOCTD ABMraTENA

P,=Pxn=5.6x0.8=448xBr

PeakTHBHAsA MOIHOCTH

Q, = UxIxsing = UxIxy/1-cos’@ =220x30x0.52 =3.4xBAp

[TonHas MOIIHOCTH
S=,P?xQ} =+/5.6%x3.4* =6.55BA

3agauva 6.3. Batrmerp nokaseiBaer 1500BT, BonsT™eTp-380B, amnepmerp -50A.
OnpefenuTs COsY, peaKTUBHYIO MOIIHOCTD, aKTHBHBIH H peaKTHBHBIH TOKM.

Pewenue. KoadduumueHT MomHocTu



PeakT¥BHAS MOUIHOCTD
Q, = UxIxsin @ =380x50x+/1-0,79% = 1160 BAp
Axtususlii Tok: I, = Ixcos@ =50x0.79 =39.5A
PeaktusHbrii Tok: [, = Ixsing =30.5A

7. Ilenb nepeMEHHOIO TOKA C EMKOCTHOM HaIpy3KOM.

3agaya 7.1. OnpepenuTh culy TOKa B Henu ¢ koHuaeHcatopoM C = 10Mk®
(10*10% D), ecu yacrora nepemenHoro toka f = 50I'y, a vanpsoxenue U = 220B.

Peenne. EMKOCTHOE CONMPOTHBIICHHE

1 1
Xc = = -
2nfC  314x10x107

Cuna Toka B uenu

=3180M

I=-2——2-9 =0.69A
318

8. Llenb nnepeMeHHOro TOKa C akTHBHOM M eMKOCTHOM HAarpy3KaMH.

3anada 8.1. OnpeenuTh 1OJIHOE CONPOTHUBIICHHE, CUILY TOKA M YTOJI CABHIa
a3 B uenu nepeMeHHoro Toka dactotoit f = 50Ty u Hanpsxenuem U = 220B, B

KOTOPYIO MOCIEXOBATENBHO BKJIIOYEHBI eMKOCTh C = 20MK® U CONPOTUBIECHHE
R =400mMm.

Pemenue. EMKkocTHOE cOonpoTHBIEHHE

1 10°
X =—r= =400Mm
2nfc  2x3.14x50x20
ITonHoe conpoTHBIEHHE.

Z=|R? + X? = /407 + 40? = 56.60m

Cuira ToKa B LCTH.

1=Y_220 394
Z 566
Vroi capura a3 MexIy TOKOM U HAMIPDKEHHEM
=_X_°=iq=1, @ =45°



9. Lleitb NepeMeHHOI'0 TOKA C AKTUBHOM, MUHAYKTUBHON ¥ eMKOCTHOM
HArpY3KaMH.

3anaya 9.1. B cerb HanpskeHueM U = 220B n wacroroii f = 50I"y Bkioye-
HBI IOCHIENOBATENBHO aKTHBHOE colpoTHBIeHKHe R = 500M, HHAYKTUBHOCTH
L = 510MT u emkocTs C = 50Mx®@. OnpeneuTh NOJIHOE CONIPOTUBIEHUE Z, LIETTH,
cuny Toxa I B nem, aktusnyio U, emkoctHyio U_ 1 ungykrusHyto U, cocraBns-
I0IIHE HATIPSDKEHMSL, YTOM @ caBMra $a3 MeXIy TOKOM U HaIpAKEHHUEM.
Pemenue. ITonnoe conpoTHBICHHE HENH.

Z= JRZ +(X, —Xc)2 = \[502 +(l60—64)2 =108.50m
Ine
X, =2nfL=2x3.14x 50x0.510 =1600

N 1
¢ 2afC 2x3.14x50x50
Cuia Toka B LenH

1=U/Z=220/108.5~2A
CoCTaBsIoIIHe HATIPSDKEHHS

U, =RI~50x2=100B
U, =X,1=160x2 =380B
U, =X_I=64x2=128B

Yron caBura Mexay TOKOM U OOIUM HanpsDKEHHEM B LIEITH,

@=62°31"

TR X, 160-64
tgp=—o—r=
R 50
10. KoapdbuiMeHT aKTUBHON MOHIHOCTH M TOTEPU IHEPIHH.

B Hanbonee pacnpocTpaHeHHBIX PHEMHHKAX 3MEKTPUUECKOM 3HEPIHU — ACHH-
XPOHHBIX JIBUraTelsX, TpaHchOpMaTOpax, CBAPOYHBIX alnapaTax H Ap. — peak-
THUBHBIH TOK SABNAECTCA MHAYKTHBHBIM H €r0 BEKTOP OTCTaeT Mo ¢ase OT BeKTopa
HarnpsoxeHus. OH HEOGXOIHUM JUIA CO3MaHUS BPAIIAIOUIErOCH MArHUTHOTO MO Y
3NEKTPUYECKHUX MAIIHH M IEPEMEHHOI'0 MATHHTHOTO NIOTOKa TPaHCHOpPMATOpOB.

Koa¢dduumeHT MOIMHOCTH B CETAX € YMCTO aKTMBHOH Harpyskoit cosg = 1
(1aMIIbl HaKaJIMBaHUSA, HarpeBa reNIbHblE MPHUOOPHI); B CETAX CO CMEIIAHHOM Ha-
Ipy3KOii (IBUTaTENH U JIAMITBI HAKAJIMBaHMA ¢ NpeobiaaHHEM MOIHOCTH ITOC-
JeIHuX) cos@ obbuHO cocraBnser 0.95...0.98; B ceTax ¢ npeobnaganneM CHIO-
BOit HAarpy3Ku OH MOXeT CHU3uThes 10 0.8...0.7, a uHoraa u 5o 0.4...0.3.

KoadduuneHT MOIHOCTH 0CO6EHHO CHIBHO YMEHbINAETCA ApH paboTe ABH-

= 640M

=192
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rareieii ¥ TpaHchHOPMATOPOB BXOIIOCTYIO MIIH IPH G0JIBINON HELOTPY3KeE.

Ecnu B ceT ects MHHAYKTHBHBIA TOK, MOIMHOCTU [EHEPATOPOB U TPAHC-
$HopMaTOPOB MCIONB3YIOTCA HE MIONHOCTBIO. C YMEHBIEHHEM COS( 3HAYUTENb-
HO BO3pacTaloT NOTEPH HEPTMH HAa HArpeB MPOBOJOB H OOMOTOK 3IEKTPH-
YEeCKHX aMapaTosB.

Hamnpumep, eciid akTHBHAsI MOIHOCTD, OCTaBasiCh NOCTOAHHOIM, o6ecriednBa-
ercsa TokoM 100A pu cosg = 1, To ¢ moHmxkenneM cos@ 1o 0.8 cuia Toka I B cetu
Bo3pacraer B 1.25 pasa (I, = [ cos, I = I/ cosp=100/0.8=125A). IToTepu Ha Ha-
I'peB [IPOBOJIOB CETH H 0OMOTOK reHeparopa (Tpancdgopmartopa) P = PR npo-
TIOPHMOHANBHbI KBaJPATY TOKA, TO €CTh OHH yBenuuuBarorcs B 1.252=1.56 pasa.

ITpu cos® = 0.5 cuna Toka B CETH IPU TOM e aKTHBHOH MOIHOCTH
I =100/0.5=200A, a moTepu B ceTH Bo3pacTraioT yxe B 4 pa3a. [IoBLI-
WAIOTCA MOTEPH HANPSIKEHHUs B CETH, UYTO HapyuiaeT HOpMalbHYIO pa-
6oTy apyrux norpebureneii. CueTuuk nmoTpebUTEeNs BO BCEX CAy4asx
OTCYHUTHIBAET OJHO U TOXKE KOJNHUYECTBO pacXoyeMoit aKTUBHOM IHEp-
MU B €IHHUIY BPEMEHH, HO B HOCIEHEM Cllydae [eHepaTop AaeT B CeTb
TOK, CHJIa KOoToporo B 2 pa3a Gonbie, yeM B nepBoM. Harpyska xe
reHepaTopa (TEIIOBOH pexuM) onpenelseTcs He aKTHBHOM MOIIHOC-
ThIO NOTpeOUTeNeH, a monHoM# MomHocThIO (B KBA), T. €. npousseje-
HMEM HANPSHKEHUA Ha CHJIY TOKA, POTEKAIOMEro 1o 06MoTKaM.

11. Mepb! NOBBINIEHHS COSY.

1. 3ameHa MaJIo 3arpy>eHHbIX JBUTATENCH ABUTaTeAIMU MEHBIIIEH MOIHOCTH.

2. INoHmwxeHNe HATIPHKEHUS Ha OOMOTKaX MaJIO HarpyKEHHbBIX ABUraTeNleH.

3. BeIkiTIoueHHe ABUraTeNeH U TpaHchHOpPMATOPOB, pabOTAIONIMX HAa XOJNOC-
TOM XOIy.

4. BxuroyeHHe B ceTh CEHABHBIX KOMIIEHCHPYIOIIMX YCTPOMCTB.

INonuas komnexcarus (zoBegenue @ xo 0% a cose mo 1) 6ymer KocTHrHyTa
€CITH eMKOCTHBIN TOK Yepe3 KOHAEHCATOPE! 6yAET paBeH HHAYKTHBHOMY, TO €CTh

IC = IL
I, =1, xsing
EMKOCTHEBIH TOK

U
Io=—=UxoxC
X
C
TAE O — yruoBas 4acroTa IIEPEeMCHHOI'O TOKa, paBHasx

2nf =2x3.14x50 =314

OTcrofa eMKOCTh KOMIIEHCHPYIOIUX YCTPOHCTB (KOHAEHCATOPOB)

__L _Pxtgep
oxU oxU?’
Ecnu Heobxo/iuMa yacTHunas KOMITEHCALHs
I P
C=—Ft— = ———(tgo, - tg0,)

T oxU wx U?



3anada 11.1. OcBeuleHne B NoMeNIeHUH BBINOJHEHO AIOMHHECLCHTHBIMU
Jtammnamu JIB-40 (MomHocTs jamiiel 40BT, MOIMHOCTD NOTpebiisemMast U3 CETH
namiio#t u gpoccenem SOBT). B nenu rakoit samnsl cosg = 0,5. Hanpsxeunue
cern U = 220B. OnpeenuTs eMKOCTH KOHACHCATOPA A1 KOMIICHCAIUU peak-
THBHOM MONIHOCTH B LEIH KaXXHZOM JIaMIIb!.

Pemenue. Onpenensem 3Ha4Y€HHKE (Y

_ J1-cos’ ¢ _V1-0.5

tgp =1.73
cosQ 0.5
OﬂpelICHHCM E€MKOCTh KOHJICHCATOpa
C= Pxtgp  50x1.73 = 57x105®

oxU?  314x220?
uinu 5.7MxD

Bri6upaeM koHgeHcaTop eMKOCThIo 4MKD 1wy 6MxD cepun JIIT, npennasHa-
YeHHOMH IUIA MyCKOPEryIHPYIONIMX annapaTos.

12. MomHocTth Tpexda3HOro Toka.

3ajaya 12.1. OnpeaenuTh MOIMHOCTE FeHepaTopa Tpex¢pa3Horo Toka, eclu
nuneiHoe Hanpsoxenue U, = 380B, nuueinsiit Tox I; = 50A, a cose = 0.85.

Pewrenne.

P=3xUxIxcos@=+/3x380x50x0.85=28xBr

3ajaya 12.2. MomHocTs Ha Baity Tpex(asHoro aekTpoapuratens P = 1 1xBr,
KO3 GUILMEHT NOJIE3HOTO ASHCTBUA 1 = 82%, Ko3ddummeHT MomuocTH cosp = 0.8.
Hsuratens noAximodeH k TpexdasHoit cetu HanpspkenueM U = 380B. Onpene-
JIUTH TOK, MOTPpe6IgeMBblil SMEKTPOABHIATENIEM H3 CETH NIPH NTOJIHOM HarpyskKe.

Pemienue. MoImHoCTh, NOoTpebiisieMast ABUTATEIEM H3 CETH:

p=Foo 11000 _,3550p5,
] 0,82
IloTpebnsemplit U3 CETH TOK:
P 13500

I;= = =25,6A,
T J3xUxcoso V3 x380%0.8

13. CriocoObt H3MEPEHH MOLITHOCTH 110 DJICKTPHYECKOMY CUETYUKY.

1. 3anucbIBalOT HavaJIbHBbIE NMOKa3anua W, cueTyHKa, BKIIOYAKOT HATPY3KY
Ha Bpemst t, TI0 HCTEYEHHIO KOTOPOTO (PHKCUPYIOT KOHEUHbIE €0 MoKasaHua W.,.
CpeHio1 MOIIHOCTD (KBT) onpenensior Tak:

_W_W,-W

t t
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2. Ionp3ysck CEKYHXOMEPOM, 3aITHCHIBAIOT BpeMs t (C), B Te4eHHe KOTOPOro
[JUCK COBEPIIUT N 060POTOB. 3HaA NOCTOSHHYIO CYETUHKA (O WM NEPENATOUHOE
aucno C, onpegensior MomHocTh (kBT)

p= 3600xcox_11 win P = 3600xn
Ct
Eciu cueT4HK BKIIOYCH C TPaHCHOPMATOPOM TOKA
P 3600>t<mxnxk wi Po 36()((:)txnxk

rae k-xkoadduimeHT tpaHchopMmannu rpancdopMaTopa Toka.

14 Pexomeggagnu ITO_pacriojIoXEHHUIO TQaH@OpMaTOQHMX

IOJCTAHIINMN.
| Py(x,.¥,) Py
P3(X3,Y,)
P.(X5,Ys)
Pz(xztyz)
i

Puc. OnpeneneHne HEHTpa THKECTH HArPYy30K.

IMotepu MomHocTH (3Heprun) B 0,4kB okaxXyTcs HAUMEHBLIMMH B TOM CIIy-
qae, el TpaHchopMaTOpHas NOACTAHUHUSA GYIIET PAaCHONOKEHA B LIEHTPE TsDKeC-
TH Harpy3ok. LIEHTp TSDKeCTH Harpy3ok OIpelelsioT cleqyomumM obpasom. Ha
TIaH-KapTe HAaCeJIEHHOro MyHKTa 0603HaYeHbl KOODAMHATEL X M y TOYEK, B KO-
TOPBIX K ceTH 0,4k B TOKHBI OBITH TPUCOCAMHEHDI TTOTPEOUTENH, M YKa3aHBI MONI-
Hoctu P 3THX noTpebureneit. KoopavHaThl MeCTONONIOXKEHUS TpaHchopMaTOp-
HOW NMOJCTaHIIMH HaXOJAT U3 DaBEHCTBa:

_Bx, +Bx, +Px  +..
b P+P +P+..

_Py, +Py, +Py, +...
" B+P+P+..

ITocne onpenenenus KOOPAUHAT MOJCTAHUMK M HAHECEHHs UX Ha TUIaH-Kap-
Ty, HaMEYaroT ceTH HamnpskeHueM 0,4xB.

10



15. OcHoBHbIe HOpMYIIBI VIS BEIOOPA [IIOLIA/IH [IOIIEPEYHOTO CEYEHMS
IIPOBOJIHUKOB.

Bri60p mioma iy Ce4eHUs MPOBOJOB IO IOTEPE HAIIPSDKEHHUS.
Jlns Tpexga3Hoit HarpyskH:

_ PxL
gxUxAU’

rae: P - MomHOCTh Harpysku, Br;
L - niuHa muHUM, M;
g - NPOBOAHUMOCTH MaTepHajia MPOBOJHHKa, M/OM*MMZ;
U - HoMHHaNBbHOE JIMHEIHOE HanIpshKeHUe ceTH, B;
AU — A0oNyCTHMBIE MOTEPH HANIPSDKEHUSA B CETH.
Jins 1ByX$a3HOro OTBETBICHHA
(29+0)
g 2:25xPxL.
=T 11 a1
gx Ux AU
Jlnsa oxHoda3HOro OTBETBACHHSA
(19+0)
2xPxL

=ngxAU;

3amaua 15.1. BeiGpats mwroma/ b ce4eHUA aTIOMHHHEBBIX IIPOBOJOB MJIS TPEX-
(a3HoOM MHHUYU HanpspkeHHeM 380/220B, ecnu muHa muuuu L = 500M, a Harpys-
ka P = 10kBT.
Pemtenye. JlomyckaeMoe OTKJIOHEHHE HANPSKEHUS
AU=-5% (1.e. 20 B)

S = w = 20.5mMm>
32x380x20
ITpunnmaeM npoBox Mapku A-25. Toraa UCTHHHAS IOTEPS HANIPHKEHUS
_ 10000 x 500 ~16B
380x32x25

3agauya 15.2. BeiOpaTh amoMUHHEBBIH TPOBOX Wik Tpexdas3HOM JIMHUY Ha-
npspkenreM 380/220B ¢ paccpenoTo4YeHHOM Harpy3Koi, €clii U3BECTHO, 4TO JI0-
nycTuMas roTeps Hanpsoxenus AU = -7% uuro L = 100m, P, = 20xBrT, L,= 250Mm,
P,=10xBr, L, = 400m, P, = 10xBT.

Pemenue. B HameM ciiyyae paBeHCTBO IPUMET BUI

. SPL
gxAUx U



OoTCIOa

S 20000 x 100 + 10000 x 250 + 10000 x 400 = 26.3mM

32x0.07x380
Bei6upaem nposox Mapky A-35.

16. TIpoBepka ceTH Ha KoJIeOaHUs HANIPSOKEHUS IIPH NTYCKE

JNIeKTPOABUTrATENCH.
3amaua 16.1. Onpenenuth KonebaHua HaNPHKEHHA NPH MyCcKe MEKTpHYec-
Koro aBuratess MomHocToio 10xkBT 1 Hanpsbkennem 380B, npucoeIMHEHHOTO K
TpaHchopMaTopy MOMHOCTEIO 25KkBA nuHMelt 1muHOM 1kM, KOTOpas BRINONHE-
Ha ripoBogoM A-25.
Pernenue. IonHoe conpoTHBAEHHE KOPOTKOTO 3aMbIKaHUA MEKTPOABUTraTe-
JISL M TOK COCTaBIIOT:

7z - Us ___ 380
A BxKxI, 3x5x19,9

roek - KPaTHOCTh MYCKOBOI'O TOKA 3JICKTPOJABHAraTes, a

I P, _ 10 _
J3x Uy xcospxn  4/3x0,38x0,88x0,87

rae 3HaueHusa KIT[ ¥ cos@ B3ATHI U3 KaTaJIOKHBIX JaHHBIX Ha JIEKTPOABUIaTe-
au. ConpoTHBIeHHe TpaHC(OPMATOPa U CONPOTHRIIEHHE JIMHUM JUTs TpoBoaa A-25
MPUHMMAEM IT0 CITPABOYHBIM TabnHLaM: z = 0,30M, z, = 1,140M/kM.

IMoTeps HaNPsDKEHHUA B CETH

AW = —2¢ 100114403
Ze+Zop 1.14+03+22

4YTO HaXOAUTHCA B JOMYCTMMBIX npeaenax. Ecnu npunars nposon A-35, ynens-
HOE COMpOoTHBJIeHHe KoToporo 0.830M/kM, TO OTKIOHEHHE HANpPsDKEHUs Ha 3a-
KHMaX 3JIeKTPOABHUIraTENs

AU% = 0.83+0.3
0.83+0.3+22

4YTO NYy4lUIC, TAK KaK UMECTCH 3al1ac I10 CEUECHHIO.

17. Pacyer 3anyneHus.

3agauya 17.1. Tpexda3Hbiii aCHHXPOHHBII 3/IEKTPOABUTaTENb C KOPOTKO3aM-
KHYTHIM POTOpOM MOIHOCTBIO P, = 1 1KBT NpH HOMHHAJILHOM HaNPSDKEHNUH CETH
U, = 380B nonkmoueH k maructpanbHoii BJI na paccrosanuu L = 150M ot nura-
IolLel 10ACTaHIMM ¢ TpaHchopMaTopoM S = 250kBA npu cxeme Y/Y, ¢ nep-
BUYHBIM HanpsokeHneM 10xB. ITpoposa BJ amomunuesbie, cedenneM S, = 25MM?;
CeueHHe HyJIEBOrO 3alMTHOTO nposofa S, = 16mMm?. OTBETBJICHHE K EKTPO-
ABHUIraTeIIIO BHIMOIHEHO YETHIPEXKWIBHBIM KabeleM ¢ alIOMHHHEBBLIMH XXHITaMH
3x10+1x6MMm? 1 aaunoit L= 30m.

=2.20M

9.9A

x100 = 39.5%

x100 = 34%
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Hano: P, =11kBr; U, = 380B;n = 88%;cosp,=0.9;L, =150m; S = 25mMm3;
L = 30m; S .= 10MM7; S - 6MM2 p,,=0. 0280M*M

Bu6paTb N1aBKKe npeuoxpaﬂmenn JUIA 321U THI na}moro 3JIEKTPOABHUIraTe-
JIA ¥ TIPOBEPUTH MX Ha cpabaThIBaHUE NPH 3aMbIKaHHM ¢a3bl Ha KOPITYC.

Peinetine.

1. CorylacHO nacropTHBIM JaHHBIM JICKTPOABHTATENS €0 HOMHHAIBHBIN TOK
I, = 20A. IlyckoBoii Tok Inm= 7.51_= 150A (B HayanbHbIH MOMEHT Nycka). s
3aIMTHI JMEKTPOABUraTe/ I BHIOHPaeM [UIaBKUiA MPEXOXPaHHTEID I,w= Im/2.5 =60A.
ITo nacnopTHEIM JaHHBIM TpaHChOpMaTOpa, €ro conpoTHaieHHe r, = 0.3120M.
WHaykTHBHOE CONPOTHBIICHME ITeTiH “da3a-Hyns” 1ius BJI HanpsokenueM no 1kB
C YYETOM PacCTOSHUA MEXAY NpoBoaaMm (¢a3a-Hylb) 00 |M MOXKHO MPUHATH

X . = 0.60M/kM.

WHIYKTHBHBIM CONPOTHBIICHHEM NIETAH Ga3a-Hyllb Ha Y9aCTKE YEThIPEXKUJIb-
Horo kabens npeHebperaeM, MOCKOJIBKY XHIBI (a3 U HylaeBas HaXORATCA B 06-
el obonouke.

2. OnpenenseM akTHBHBIE COMTPOTUBICHHUA (Pa3HBIX K HYJIEBBIX 3aIIMTHBIX ITpO-
BOJIOB B NHTAlOINEH ceTH no dopmyue:

R PX L
S

R,, = 2028xI0_ 1680m;

- 25
Ry oo = 2028230 _ 0840
R, =Ry, + R, qmem = 0.168+0.084 = 0.250m

H.3.4BUF = w = 0'26OM
> i6
0.028x 30

H.3.0TB

R0 =—'—?—=0.140M
=R +R, ., =0.26+0.14=0.40M

RH.,‘L H.3.ABAI H.3.0TB
3. MuayxTHBHOE CONPOTHBIIEHHE NETIY “da3a-Hy/Ib” Ha yyacTKe MarucTpa-
mX, . =06x0.15=0.090m
4 "Tlontoe COINPOTHBJEHHE NETIHU “da3a-Hyap”

n = \[(R(b + Rlu )2 + (xxb + xu,n. + xrl:—u.n.)z =
J(0,25+0,4)% +(0+0+0.09)* =0,6550m

(uunykTHBHBIM conpoTuBicHuem X, 1 X, = npeHe6peraeM, OCKONbKY Mpo-
BOJIA HE CTaNbHBIE, @ MEIHbIE 1 amoMHHHeBble)
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5. OIIpClICJIﬂCM 3HAYCHHUE TOKA KOPOTKOI'O 3aMbIKAHHA.

b 220 ~ 280A
Z./3+Z, 0312/3+0.655
6. OnpenenseM Ko3QPUIHEHT 3amaca:
K_L_?_S_Q_47 (upu Hopme K=3)
I 60 AP

npent

TaxuMm o6pa3zoM, BEHIOpAaHHBIA PEIOXPaHHUTENb Ha HOMMHANBHBIH TOK
I = 60A orseyaer Tpe6OBaHUAM 3aIMTHI U B CIIyYae 3aMBIKAHHUs KaKOM-
nmbo ¢da3pl Ha KOPIYC BCTaBKa NEPETOPHUT M 3NEKTPOIABUTATENE C IIOBPEX-

IeHHOM H3oaAMel OYAET OTKITIOUCH.
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n ATTECX

L1mnip

PYKOBOAUWTE/NEN N CNELWANNUCTOB

MOBbLIWEHWE KBATNMOUKALNWN:
NnwHum 4-4105-A412107 21 06.2000r. KOMUTATA Me)
NYyKLU Il BbICW WM WKO.1K
Nno HanpaBneHUAM:
Q 3KcnnyaTauus v 6e30nacHoe 06CyXMBaHNENeK-

TPUYECKMXYCTaHOBOK
A 3Kcnnyaralls 1 Ge3onacHoe 06CcyxuBaHne

Ta I'IOBI:IXyCraHOBOKMTeI’I/’IOBbKCeTeﬁ

notpeéuteneit

A opraHTnaums paboTe anekrpoTexHnyecMmknabo-
paTopusix

EwW u1CnbITaHWe 3N1eKTPOTEXHUYECKNX YCTPOIACTB 1
CcpeonB3alLLbl.

. npasnnanosib3oBaHMUATra3oM. PaLlVIOHaI'IbHOeI/IC-
N0/b30BaHWe ra3a 11BTOPUYHbIX PeCcypcoB
- J nonb3osarens M3BMOpTanusauns APMponx-
HocToronuya
Q 3Heproc6epeXxxeHue 1 ynpasneHne 3HeProxo3sii-
CTBOM

CE?akcnnyataums nbesonacHoe 06¢nyxmsaHne Hed-

Te6a3 (He(hTexpaHUWLL) M aBTO3aNPaBOYHbIX
CTaHWii(A3C)

YuyebHO-MeTOAMYECKME MATEPMANbI

PABOYUNX
NEPBOHAYA/IbHAA MOAFOTOBKA:

WUCHHW V 8U7S/200U ox 19.U7.2000. BbljaHHas
. 1nuen UOVHOM nanatoii < aHKT-|(cTep6yp! u
Mo HanpaBneHuaMm:

C3 onepaTtopbl ¥ MaLLVHUCTbI KOTE/bHO MPOLL-
BO/ICTBEHHBIX, TPOM3BOACTBEHHO-0TOM U-
Te/bHbIX KOTENbHbIX Ha Xty TKOM, ra3oo6pas-
HOM W TBEPAOM TOMATLLE

C3 371eKTPOMOHTEPbI M0 PEMOHTY W 06CNYXNBa-
HUI0 3N1eKTPO0GOPY/A0BAHNSA

UJ o6cnyxuBatoLwnii nepcoHan Hehtebas (Hed-
TeXpaHuINLL) 1 aBTO3anpaBOoYHbIX CTaHLNIA
(onepatopoBA3C)

*-ApabOTHMKM ra3onoTpcoAstoLL) i\ HanagouHbIX,
rasocHaxatowmx opraHioaiu«

“nons3osatenu MIBM

HopMaTMBHO-TEXHUYECKYI NnuTepartypy
XypHanbHO-6N1aHOUYHY0 NPOAYKLUIO, YAOCTOBEPEHUS
EXekBapTanbHbll XXypHan "OHeproHagsop-uHdopm”

* QNEKTPUYECKMECTAHLUNN M NOACTAHLNN,

* OJIEKTPUNYECKUMECETW;
TEM/IONCMNONL3YHOWNE YCTAHOBKN NTEMJIOBLIECETU
* OBBEKTbITOM/IMBHOIO MTA30BOI0 XO3ANCTBA.
BT. Y. KOTEJ/IbHbIE;
* TA30ONCMNOJMb3YIOWMEYCTAHOBKN T ASOBBIECETN,
"ABTOMATUN3NOBAHHBIECUCTEMbIYTIPABJIEHNA
TEXHOJIOTMYECKNMW MPOLIECCAMW, KU nA.

ABTOHOMHAs HeKOMMepYeckas opraHusayus
Y4ebHO-METOANYECKMIA U MHKEHEPHO-TEXHUYECKWIA LIBHTP
npw JIeHrocaHeproHag3ope
199406, CaHkT-IMeTepbypr, HannyHas yn., 4. 20.
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