PEKOMEHJIAIIUH 11O BHIBOPY YCTABOK JU®®EPEHIIUAJIBHON
SAHIUTBI JIEKTPOABUI'ATEJIA MP801IBI

Pepakmus 1.2. Jlata: 11.05.2018.

TopmosHas xapakrepucTuka AudpepeHuanbHo 3auTh (pUc. 1) UMeeT Tpu yuacTka
AB, BC, CD, uetBépThiit yuacTok DE 00ycnoBieH nefictBuem auddepeHnaabHOn OTCEUKH

(ATO).

Inn(b‘

3oHa
cpabaThIBaHUS

30Ha
OJIOKUPOBKHU

In> @

161 = 162

ITop
Puc. 1 — TopMo3Has xapaKTepuUCTHKA

Jl1is 3a1aHust TOPMO3HON XapaKTEPUCTUKH MMPUMEHSIOTCS CIEAYIOIINE TapaMeTphl:

|1> — nudpepentmanbHbI TOK HaYala TOPMOKEHUS;

161 — HawanwpHas Touka ydactka BC, f1 — yron nakinona BC;

162 — HauanpHas Touka yuactka CD, f2 — yron Hakiona CD;

I1>> — nuddepentnmanbabiil Tok KoHIIA TopMokeHus ([ TO);

[Tpuntun aevictBust auddepeHImaIbHON 3alUThl OCHOBBIBAETCS HA TOM, YTO 00-
11asi CyMMa BCEX TOKOB, IPOTEKAIOLINX Yepe3 3alUIIaeMbIil 00BEKT B HOPMAJILHOM PEKUME
paBHa HYJIIO, a TPU MOBPEKICHUH B 3aIIUIIAEMON 30HE — TOKY MOBPEKICHHUS.

HuddepeHunanbHblil TOK pacCUUTHIBACTCS

'amb:‘b”ﬁ"

rae lci, lcz — COOTBETCTBEHHO TOKM CTOpPOH 1 1 2.
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TOpMO3HOM TOK PaCCUUTHIBAETCS

Ly =l * 1o

1. Pacyér mapaMeTpoB ABUTaTEJISI
HomuHanbHBIM IEpBUYHBIN TOK IBUTATENS pACCUUTHIBACTCS

— PHOM.Z[B ’ A,
\/§'UHOM.;IB -77-COS @

Hom.JIB

r71€ lyom 18 — HOMUHAIBHBIA TOK ABUTATEN, A;

Prow, 18 — HOMHUHAIbHAS MEXaHUYECKask MOIITHOCTh JIBUTaTess, BT;

Usom 18 — HOMUHAJIBHOE HaNpsDKEHUE JIBUTATEN, B;

n — KIIJI nBurarens;

COSp — KOA(PPUIIMEHT MOIIIHOCTH JIBUTATEIIS.

B MP801aBr HomMuHaIeHBIN TOK aurareist (1aB) 3amaércss OTHOCUTENbHO HOMU-
HaJILHOTO ITepBHYHOT0 TOKa TT:

|
JIB
Ing = =18 oe;

Hom. TT

TA€ lyon T — HOMUHAIIBHBIN TIEpBUYHBIN TOK TT.

B 3aBucuMocTtu OT ycioBuil paboThI AJEKTPOABUTATENS TYCKOBBIE TOKU PACCUUTHI-
BAIOTCSA CJICYIONIUM 00pa3oM:

a) B ciydae mpsMoro mycka JBHraresis MaKCUMaJIbHBI TOK BBIOMPAETCS paBHBIM

TOKY IPSIMOTO IIyCKa JABUTATEIIS:

IMaKC = Il'IpSIM.l'[yCK = kl‘IyCK ) IHOM.)IB’ A’
rac kHy(;K— KpaTHOCTB HyCKOBOFO TOKa ABUTATCIIA, HpI/I OTCYTCTBI/II/I HaCHOpTHBIX
JTAaHHBIX MIPUHUMAETCS PaBHOM OT 5 10 8.
6) B CJIyya€ p€aKTOPHOI'0 ITYCKA ABUTATCIIA MaKCHUMAaJIbHBIA TOK BBI6I/IpaeTCH paB-
HbIM TOKy peaKTOpHOFO HYCKa, HpI/I YCJIOBI/H/I YTO ABUT'ATCJIb HC yIIaCTByeT B CaMO3aHy0Ke.

PeakTtuBHOC COIMPOTHUBJICHUC IBUI'ATCIIA

U
X = HOM./IB ’ OM,

pit \/_
3 ) Il‘[pﬂM.l‘lyCK



r21€ lupam.nycx — IEPBUYHBINA ITyCKOBOW TOK JBUIaTEINs IIPU MPSMOM IIyCKe, A;
Usom 18 — HOMUHATIBHOE HaNpsbKeHUe aBuratens, B.
MaxkcuMalnbHbIN TOK JBUTATENS MPU PEAaKTOPHOM MYCKE

I _ I — UHOM.I[B A
- JB — 1 9
Makc myck. /] \/§ . (XC n XH + Xp)

/1€ X; — MHAYKTUBHOE CONPOTHUBIIEHHE ceTh, OM;
Xp — FHIYKTUBHOE COITPOTUBJICHUE ITyCKOBOT'O PEAKTOPA.
B) B ciyuae, ecny BO3MOKEH PEXHMM caMO3allyCKa aCUHXPOHHOT'O JBUTAaTENs MaK-

CUMAaJIbHBIA TOK IMPUHUMACTCA PAaBHBIM TOKY CaMO3allyCKa ABHUIaTCIIA:

Makc c3./IB

A

= 1’ 4 ) kanep ) I MIPSIM.ITYCK !
1€ Kanep — KOOPQPHUIIUEHT YUUTHIBAIONINN allepUOIUIECKYI0 COCTABIISIONIYIO, MTPH-
HHUMAETCs paBHbIM 1,5;
ko3 uimenT 1,4 yuuThIBaeT yBeIMUEHNE HAPSHKEHUS] HA IIMHAX IUTAHMS B CIE/I-
ctBuu padbotel ABP.

2. Boi0op ycraBku In3>

TokoBble ycTaBku U@ pepeHIHaNbHON 3alIUTHI 321aK0TCH B 0.€. 10 OTHOILLe-
HHMI0 K HOMMHAJIbHOMY TOKY JBHIaTeJIsl.

VYcraBka | 1> nomxHa ObITh OTCTpOEHA OT HeOananca qudepeHInanTbHOro TOKa Mpu
NOBPEXJIEHUH BTOPUYHBIX TOKOBBIX 1ieneil TT i oT HebanaHca HOPMaJIbHOTO peKUMa.

I1epBblil cioco® NpUMEHSETCS B TOM ClIydae, €U HEIOMYCTUMO JIOKHOE OTKIH0Ye-
HUE JBUTATelId B cllydae MoBpexaeHus BTopuuHbIX neneit TT, u nonmyckaercst paboTa 1BH-
rarens npu K3 B koH1Ie 0OMOTKHU cTaTOpa.

Bropoii cioco6 npruMeHsieTcs B TeX CiIy4asiX, KOr/ia B IEpBYIO ouepeab HE00X0AMMO
o0ecrnevYnTh COXPaHHOCTh AJIEKTPOIBUraTelIs, HO MPU ATOM JOIYCKAIOTCS JIOKHBIE OTKIIIO-
YEHUU BCJIEACTBUE MOBPEKICHUS BTOPUYHBIX TOKOBBIX LIETIEH.

Llo ycnosuto omecmpotiku om moka Hebdanianca 8 yciogusx 00pbléa 6MOpPUYHbLIX MO-

KOBbIX ueneﬁ HpI/IHI/IMaeTCH
In>=12o0.c.

Jlnst onpenenenus oOphiBa BTOPUYHBIX TOKOBBIX Iierei B TepmuHanie MP801aBr
npeaycMoTpeHa (QyHKIUsE KOHTpouia HebanaHca nuddepeniuansuoro Toka. Beibop ycra-
BOK JTJAHHOM (DyHKIIMU OMKCAaH B IyHKTE 7.

Llo ycnosuro omecmpotiku om moka Hebalanca HOPMAIbHO20 PecuMa TPUHUMAETCS




In>=0,30.c.

¥YcraBka 11> no/ukHa 0bITh He MeHee 0,08 HoMuHaIBLHOTO BTOpUYHOro Toka TT.

B o6mem ciryuae ycraBku yuactkoB BC (161, f1) u CD (162, f2) BeiOuparotcs oau-
HakoBeIMHU. [Ipu Takom crocobe 3aganus ycTaBok yyacTok BC He OyaeT ncnoip30BaThCsl.
[Tpu HEOOXOAMMOCTH 3arpyOeHHsI YCTaBKH B 00JIACTH BBICOKMX TOKOB, WJIM YBEIHMUCHUU
qyBCTBUTEIHHOCTH B 00JIaCTH TOKOB COM3MEPHUMBIX C TOKAMHU HArpy3KH, WU MOBBIIICHUH
s dexkTuBHOCTH aupPepeHITnaTbHON TOKOBOH OTCEYKM MOTYT WCIOJIB30BAThCS JBa
HAKJIOHHBIX y4acTKa.

3. Boi6op ycraBku f2 (f1)

VYron f2 Broporo HaKIIOHHOTO y4acTKa J0JDKEeH o0ecriednTs HecpabaThIBaHHE CTY-
TICHH TIPU CKBO3HBIX TOKAX, COOTBETCTBYIOIINX PEKUMY HOPMAIBHOU reperpy3ku. Takue
TOKHM BO3HUKAIOT IPH IyCKEe U camo3amycke ABuratelns. J{ims odecriedeHuss He0OXO0aMMOi
qyBCTBUTEIHLHOCTH U OTCTPOMKH OT TOKOB HeOaaHca PeKOMEHIyeTCsl IPUHSTh

f2 =26°.
4. Boioop yctaBku 162 (I61)

>
102=———,0.c.
tg(f2)
5. Bui6op ycraBku 11>>
VYcraBka cpabaTbiBaHUs OMPEEISAETCS OTCTPOUKONM OT MAKCUMAJILHOTO TOKA JJIEK-
TPOJABUTATENS

Kool /1 0.€;

IH >> = K HB © 'makc HoM.J[B7 2

oTC *

rae Korc — ko3 dunmenT oTcTpoiiku, npuaumMaercs 1,5.
Kup — K03 GUIIMEHT YYUTHIBAOIINI TOTPEIHOCT, TT B MEPEXOTHOM DPEKUME.
[TpunumaeTtcs paBubiM oT 0,7 10 0,9;



6. IIpoBepka no yc;10BHI0 YyBcTBUTeAbHOCTH K K3 Ha BBoax ABUrartens

[TpoBepka 4yBCTBUTENBHOCTH MPOU3BOAUTCS JJIsl CTYIIEHU C TOPMOXXEHHUEM B pe-
xKuMe MUHUMaIbHOTrO Toka K3. 3Hauenue ko uirenta uyBCTBUTEIBHOCTH JOHKHO YAO-
BJIETBOPATH yciosuio Ky > 2.

Tak kak TOpMO3Hasi XapaKTEPUCTUKA 3a1a€TCSI B OTHOCUTEIbHBIX 3HAYEHUSX, TO JIJIs1
MIPOBEPKU YYBCTBUTEIIBHOCTH CJIEAYET ONEPUPOBATh OTHOCUTEIILHBIM MUHUMAaJIbHBIM 3Ha-
yeHueMm Toka K3

. I

— _K3.muH

K3.mMun I , 0.C.

Hom.JIB

Jiist pa3nmmyaHbIX ypoBHeH TokoB K3 koaddunment uyBctButenbHoctr (Ky) paccun-
THIBAETCS CIEAYIOIIUM 00pa3oM

*

K3.muH ?

mipu 161 > | Ky =l / T1>;

IGRM < ln>>
IIpu )

Ky =1/1tg(f2);

| >> -
<
tg (f2) K3.mMun ?

npu Ky = ;3.MHH [ I>>.

/. Pac4éT ycTaBOK KOHTPOJIA HejocTHOCTH Heneil TT

Hannas QyHKIMsS HeoOXoArMa JUIsl NPEAOTBPALLEHHMS JIOKHBIX cpadaThiBaHuM AU de-
PEHIIMATIHLHOM 3aIUThI IBUTATENIS B HATPY30YHBIX pexKUMax pu 00psiBe B 1ersax 1T, KoTopbiit
MOYET BHECTH CYILLECTBEHHYIO MOTPELIHOCTh IpH pacuere AupHepeHnaIbHOro TOKa.

DyHKIMS TpeICTaBIsIeT CO00I TOKOBYIO CTYIICHb OT MOBBIIIeHUS AU dHepeHiab-
HOTo TOKa. J{71s1 Han&XHOTO ONpe/ieNieHrs TOKa HeOalaHca, BBI3BAHHOTO MIOBPEXKICHUEM Lie-
neit TT, pekomenayercs ycraBky Iamin npuauMats 0,3 HOMUHAJIBHOTO TOKA JIBUTATEIIS.

Immin =0,3, o.c.

¥Ycraeka Inmin goskHa 0bITh He MeHee (0,08 HoMuHAaILHOTO BTopuuHoro Toxa TT.
Bpewms cpabaTeiBaHus alropuTMa KOHTPOJIS IIEITOCTHOCTH TOKOBBIX IICTICH:

Tcep :TKH = Tyaxc p3a +300, mc;

rae Tmakcp3a — MaKCUMaIbHOE BpeMsl cpabaThIBaHUS CaMOW MeJICHHOACHCTBYIO-
IIEH TOKOBOM 3alUThl JIBUTATEINIS, MC.
s 6moxkupoBkH A epeHunanbHbIX CTYIIeHEH P HEMCIPABHOCTH LIENeH TOKa
ycTtaBka «Pexxum» nomkHa ObITh 3a7aHa Kak « biaok+Heuncmy.
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IIPHJIO/KEHHE 1

Ipumep pacuéma /T3 osueamens c omcmpoukou om oopsiea
8MOPUUHBIX MOKOBBIX Yenell.

HeoOxomumo obecrieunts 3amuTy oT Mexayha3ubix K3 acHHXpOHHOTO IBUTaTENs.
[Tyck aBurartenst OCymIeCTBISETCS OT HaIpsDKEHUs MUTAIoLel cet. /[Burarens Moer
y4acTBOBATh B pexXUMeE camo3saiycka. [IpepriBanne muTaHus IBUTATEINs HEAOMYCTUMO.

Ta6muna I11.1 — [TapameTpsl qBUTATENS:

HomunanbHas MOIIHOCTD Pyoy in 2000 kBt
Koaddurment moniHocTr COS(p) 0,88
Homunansnoe Hanpsbxkenue Uyow i 6 kB

KIIJ # 0,978
KpatHOCTh ITycKOBOTO TOKA Kpycx 7
Koaddummument TT 6azoBoro Tpanchopmaropa Toka Krr gas 300/5 (10P)
3Hauenue Toka Tpéxdasznoro K3 na Beogax asurarens 1y 5,32 kA

1. PacuéTr mapamMeTpoB ABUTaTEJIS
HomunanbHbIN IEpBUYHBIN TOK JBUTATEIIS

| _ P _ 2000
How.JTB \/§'UH0M.21B -1+ cos(e) \/5 .6-0,978-0,88

=223,6 A.

InB = 223,68 0,75 o.c.
300
Tox npssMoro mycka
IHP’IM-HYCK = knyoK ) IHOM.I[B =7- 223; 6 =1565A.

MaxkcuManbHBIN TOK ABUT'aTCIIsA 6YI[GT COOTBCTCTBOBATH TOKY PCKUMaA CaMO3aITyCKa

vace = s =14+ K =1,4-1,5-1565=3287 A.

arep I HPSIM.ITYCK



2. Boi6op ycraBku 11>
Tak xak mpepbIBaHUE MUTAHUS IBUTATENS] HEJOMMYCTUMO TO ycTaBka Ix> nmpunuma-

eTcs:
In>=1,2o0.c.
3. Boioop ycraBku f2(f1)
f2=26°.
4. Bpi0op ycraBku 102 (101)
162 =161 = thﬁ‘>2) - téi _=2460.e.

5. Be10op ycraBku nu¢pepeHnnaibLHoil TOKOBOH oTceuku |x>>

Kig e 1

HB * 'makc HOM.JIB

In>=K =1,5-0,9-3287/223,6 =19,9 o.c.

OTC

6. Boioop ycraBok koHTpoJs neneid TT

Immin =0,3, o.e.
Tep =Ty = Tyake.psa +300=900+300=1200 wmc.

Tabnuna [11.2 — YcraBku k npumepy 1

InB In> Inmin f2(f1) 162 (161) | >>
B ycrpotictee | 0,75 In 1,2 1o 0,3 InB 26° 2,46 1o | 19,85 InB
Bropuunsie 3,75 A 447 A 1,12 A 26° 9,16 A 739 A
[lepBuuHbIE 223,6 A 268 A 67,1 A 26° 550 A 4439 A

7. Ilposepka no ycnosuio 4yecmeumenabHOCMU K MUHUMAAbHOMY moKy K3 na

6600ax osuzameJis

Paccuntaem MunumanbHbIi iepBudHbIA TOK K3 (peskum nByxdaznoro K3)

=19 £_532 7_4 61KA.

K3.mun ~ "K3

Ve

OTHOCHUTENBHOE 3HAUEHUE MUHUMAJILHOTO TOKa K3

7



— s — 4007 _ 20,6 0.¢.

K3.mMuH I o 1B 223’ 6

Tax kax |3 > 161, TO paccunTaeM TOPMO3HOI TOK, COOTBETCTBYIOIIMI Touke D
Ha puc. 1 (Hagano ygactka JITO)

> 199

oo = = =40,7 o.e.
"7 tg(f2) tg26°

HOCKOHBKy BBIITOJIHACTCA YCJIOBUC

. |>>
|61 < IK3MI/IH < >
’ tg(f2)

2,46 0. < 20,6 0.6 <40,7 o.e.

Haiiném xordpuiimeHT 4yBCTBUTEILHOCTH

K, =1/1tg(f2) =1/ tg(26) = 2,05 > 2.



I1PHIIO/KEHHUE ?

IIpumep pacuéma /T3 osueamens 6e3 omcmpotiku om 06puvlea
BMOPUYHBIX MOKOBLIX Yenell.

Heo0Oxomumo obecreunTsh 3aluTy aCHHXPOHHOTO ABUraTest oT Mexayda3ubix K3.
[Tyck aBuraTesns ocyliecTBIsIeTCs C OMOILBIO peakTopa. JIBUraTens He y4acTBYeT caMmo3a-
nycke. [I[puopuTeTHBIM SBISETCSI MUHUMU3AIMS IOBPEKIACHUH TBUTATEIIS.

Ta6nuna I[12.1 — [TapameTpsl qBUTATENS:

HomunanbHas MOIIHOCTD Pyoy in 3200 kBt
Koaddurment momntHocTr COS(p) 0,9
Homunansnoe Hanpsbxkenue Uyow i 6 kB
KIIJ # 0,96
KpatHOCTh IycKOBOTO TOKA Kpycx 5,2
Koaddurment TT 6a3oBoro tpanchopmaropa Toka Krr gas 600/5 (5P)
MakcumanpsHoe 3HadeHne Toka Tpéxdasaoro K3 193 v 10,3 kA
MunumansHoe 3HadeHne Toka Tpéxdaznoro K3 1 9,43 kA
HoMuHanbHOE MHAYKTUBHOE COIIPOTUBIIEHUE PEAKTOPA Xp 0,3 Om

1. PacuéTr mapamMeTpoB ABUTaTEJIS
HoMuHanbHbIM IEPBUYHBIN TOK ABUATATENSA

| — PHOM.I[B — 3200 =
HowJIB \/§'UH0M.)113 .17-cos() J3-6-0,96-0,9

56 A.

InB = @ =0,590.e.
600

Tox nmpssMoro nmycka

=K |

IIPSM.ITYCK TIyCK HoM./IB

=5,2-356=1851A.

PeakTtuBHOC COIMPOTHUBJICHUC IBUI'ATCIIA

_ Y _ 6000
"B, V/3:1851

ConpoTHBIICHHE CUCTEMBI PACCUYUTHIBACTCS, HCXOJIS U3 MAKCHMAJILHOTO TOKa TPEX-
daznoro K3

X =1,87 Om.
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X = U Cp.HOM — 61 3
) \/§ ) II(<3;)‘MaKC \/§ ) 10’ 3

=0,3530m.

OTHOCHUTEIBLHOE 3HAYCHHE ITYCKOBOI'O TOKa.

I — I — UHOM.I[B —
MaKc myck./IB \/é . (XC n Xﬂ n Xp)
6000

~ /3-(0,353+1,87 +0,3)

=1373 A.

2. Boi0oop ycraBku In>
Tak kaKk OPHOPUTETHBIM SIBIAETCS MHUHUMHU3ALUA NOBPEKICHUN IBUTATENS TO
yctaBka In> npunumaercs pasuoi 0,3

In>=0,30.c.
3. Boioop ycraBku 2(f1)
f2=26°.
4. Boioop ycraBku 162 (101)
> 03 _

162 =101= =0,620.e.

tg(f2) tg26°
5. Bei0op ycraBku nudpepeHnuaibLHoil TOKOBOM oTceuku |a>>

11>> = Kore - Kig  Laee / iow s =1,5-0,9-1373/356 =5,21 o.c.

Maxc

Tabnuma [12.2 — YcraBku k npumepy 2

InB In> f2(f1) 162 (I161) | >>
B ycrpoiictse 0,59 Iu 0,3 InB 26° 0,62 InB 5,21 InB
Bropuunsie 2,95 A 0,89 A 26° 1,83 A 154 A
[TepBuunbIe 356 A 107 A 26° 220,7 A 1,85 KA
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6. IIpoBepka Mo yCJ0BHIO YYBCTBUTEIbHOCTH K MUHMMAaJIbHOMY TOKY K3 Ha
BBO/JAX JBHUIaTeJIsi
Paccuntaem MuHuManbsHbIi nepBudHbii Tok K3 (pexum asyxdaznoro K3):

—1® \/§ \/§

S =9,43: 75 =817 kA,

K3.mun K3.mun 2

OTHOCUTENBHOE 3HAUEHUE MUHUMAJILHOTO TOKa K3:

Mg, 8170

K3.mun I 356

Hom./IB

230.¢€.

Tax kax |3y > 161, TO paccunTaeM TOPMO3HOM TOK, COOTBETCTBYIOIIMI Touke D
(mauany yuactka J{TO)

I>> 5,21

oD = = =10,7 o.e.
"7 tg(f2) tg26°

ITockonbky

x |>>
| > ;
K3.mun [ tg (f2) j

23>10,7.

HalAEM KO3 (OUIIMEHT YyBCTBUTEIBHOCTH CIEIYIOIMIMM 00pa3om

*

q = IK3.MI/IH

K [>>=23/521=4,42>2.
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