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Hacrosgummii CTaHZAPT paCHpOCTPAHACTCS HA SJIEKTPOYCTAHOBKH IMOCTOSHHOIO TOKA, B KOTOPBIX
MCTOYHUKAMU DHEPrUM MOCTOAHHOIO TOKA (IMpeoOpa3oBaTEIIIMHU) ABJISAIOTCS:

- CBHHLOBO-KHUCJIOTHBIC AKKYMYJASATOPHBIC OAaTaApEH;

- MAIIHHBI MMOCTOSHHOIO TOKA MapauICIbHOIO BO30OYXKICHUA;

- TpeX(Ppa3HbIC BEHTHUJIbLHBIC MOJYIIPOBOIHHUKOBEIC BBITPAMUTEAN, BBIMMOJHCHHBIC IO CXEME OBE 00-
paTHBIEC 3BE3IbI C YPABHUTEJIBHBIM PEAKTOPOM;

- Tpex(a3Hble BEHTWIbHBIC MOJIYIIPOBOJHUKOBBIE BBIMIPSIMHUTEIN, BBIMIOJIHECHHBIE IO CUMMETPUYHOM
MOCTOBOHM CXEME.

CTaHgapT HE pacHpoOCTPaHICTCI Ha SJICKTPOYCTAHOBKHM MOCTOSHHOTO TOKA HAIMPSKCHUEM BBILIEC
+ 750 kB.

CTaHJapT HE pEerIaMEHTUPYET:

- METOIMKY pacyeTa TOKOB IIPU BHYTPCHHHUX IMOBPEXKACHHUIX B UCTOUYHUKAX DHEPIHU MOCTOAHHOIO
TOKa (rpeodpa3oBaTeasx) (IMpyU 3aMbIKaAHUH TUIACTUH B aKKYMYJIATOPaxX, MPHU 3aMbIKAHUU BUTKOB U CEKLIUH
OOMOTOK B MALLIMHAX MOCTOAHHOIO TOKA, MPH MPO00SIX BEHTWICH B MPEeOOPa30BaATEAIX);

- METOAMKY pacueTa TOKOB K3, YUYUTHIBAIOLIYIO Pa3BUTHE aBApUU (K3 B CETH MOCTOSIHHOIO TOKA U
BHYTPECHHEEC MOBPCKACHUC);

- METOJUKY pacueTa TOKOB K3 mpH CAOXKHBIX BHAAX MOBPEXKICHUN B CETH MOCTOAHHOrO ToKa (K3
MOJKCHBIX MMPOBOJOB — OTXKHUI MPOBOIA — 3aMBIKAHUE MPOBOOIA HA 3€MJIIO);

- METOOMKY pacuera TOKOB K3, YYUUTHIBAIOLILYIO B3AUMHOE BIUSHHUE Uyepe3 OOLILYIO BETBb TOKA UCTOY-
HUKOB (mpeo0pasoBaTeiicii) MOCTOAHHOIO TOKA PA3HBIX BUIOB (TUIIOB);

- METOOMKY pacuera TOKOB K3, YYUUTBIBAIOLIYIO SJICKTPOMEXAHHUYCCKHUE TEPEXOIHBIC PEXKHUMBI DJICKT-
PUUYECKHX MAIIVH;

- METOOMKY pacuera TOKOB K3, yUHMTBHIBAOILYIO PACHpPEOCICHHOCTh MAPAMETPOB IJUHHBIX JTUHUMA
MMOCTOSSHHOI'O TOKA;

- METOOMKY pacuera TOKOB K3 B CHELMAJIBHBIX YCTAHOBKAX (ABTOHOMHBIC CHUCTEMBI, YCTAHOBKH
MOCTOSHHOIO TOKA MOIBUIKHOTO COCTABA);

- METOIUKY pacuera TOKOB K3 B kKaHanmax MI/1-yCTaHOBOK;

- METOOUKY pacyera TOKOB K3 ¢ ydeTOM HEJIMHEMHOCTEH SACKTPHUYCCKUX XAPAKTECPUCTUK MALIUH
MOCTOSHHOIO TOKA, TOKOOIPAHUUYMBAKIINX U CITIAXKHUBAKOIIMUX PECAKTOPOB.

Bce TpeboBaHud CTaHOapTa ABALIOTC 0043aTCIbHBIMMU.

1. OBIIINE T1OJIOXKEHUA

1.1. Ucxoanbie moJIOKeHUd

1.1.1. Hacrodumwmii cCTaHaaApT YCTAHABJAMBACT OOILIYIO METOAUKY pacuyeTa TOKOB K3 B 31€KTPOYCTAHOB-
Kax IMOCTOSAHHOIO TOKA B HAYAJBHBIA U MPOU3BOJBHBIA MOMECHTBI BPEMEHH, HECOOXOOAUMBIX OJIA BBIOOpA

SMEKTPOOOOPYIOBAHUSA U MPOBEPKU €ro no yciaosusaM K3, miad BeIOOpAa YCTAHOBOK M OLCHKU ACHCTBUS
3aIIUT U ABTOMATHUKH, I pacyeTa 3a3eMILIONIUX YCTPOUCTB.
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1.1.2. CraHmapT yCTaAaHABJIMBACT METOAUKY PACUYCTOB TOKOB IPH 3aAMBIKAHHH ITOJIOCOB CETH IMOCTO-
AHHOI'O TOKA, 4 TAKXKE MPH 3aMBIKAHUH TTOJIIOCA HA 3€MJII0 (KOPNYC) 3a3¢MJICHHOM CETH.

1.1.3. BeaunuuHsl, nomiexaliue OMPEACICHUIO, U AOIYCTUMAI IOTPECIIHOCTL PacyeTOB TOKOB K3
ONpeaeasIOT S YKa3aHHbIMU B 1. 1.1.1 nexamu. /1ng BeIOOpa 37eKTPOOOOPYIOBAHUSA U 3ALUT JONMYCKAIOTCA
NMPUOJIMKEHHBIC METOABI pacuyeTa. OMNpeaciacHUIO MOAJIeXKAaT:

- 3HaueHHEe ToKa K3 B LIEMIX MOCTOSHHOIO TOKA B IMPOU3BOJBHBIH MOMEHT BPEMCHH;

- MAaKCUMAJIBHOE (IMHKOBOE) 3HAYEHHE TOKA K3 B LEIMIX MOCTOAHHOIO TOKA;

- yaapHbiii TOK K3 B LEngIX NEpeMEHHOrO TOKAa BEHTWIBHBIX IIpeoOpa3oBareiici (IMpH Tpex- U
nByxpa3sHbIX K3 B BEHTMIBHBIX OOMOTKAX MPEOOPaA30BATECIBHBIX TPAHC(POPMATOPOB);

- MAaKCUMQJIBHOE 3HAUEHUE YCTAHOBUBLICTOCH TOKA K3 B LEMIX MOCTOSHHOTO TOKA BEHTWIBHBIX
peoOpa3oBaTe/ci;

- MUHUMAQJIBHOE 3HAUCHHUE YCTAHOBUBLICIOCAd TOKA K3 B LICIIX MOCTOAHHOIO TOKA BEHTWIBHBIX
peoOpa30OBaTEICH.

1.2. Ucxoanbie JAHHBIE

1.2.1. JIonga pacyera TOKOB K3 B 3JIEKTPOYCTAHOBKAX MOCTOSHHOTO TOKA HEOOXOAUMBI TOCTOBEPHBIE
TAHHBIC O MAPAMETPAX UCIONB3YEMOIO SJIEKTPOOOOPYIOBAHUS.

1.2.2. IlpuBeacHHbBIC HUKE PACYCTHBIC METOJHUKH YCTAHABIHUBAIOT CBA3b IMMAPAMETPOB SJICKTPOOOOPY-
TOBAHUA € MapaMeTpaMH SKBUBAJICHTHBIX CXEM 3aMEIICHUA, MO3BOJLIOLLYIO YUECTh €r0 OCHOBHBIC XapaK-
TCPUCTUKHU.

1.3. Cxembl 3aMemeHus

1.3.1. BaexTpooOOpyIoBaHUE YCTAHOBOK MOCTOSIHHOIO TOKA B CXE€MaxX 3aMELICHUSI, COOTBETCTBYIO-
[IIUX PACUCTHBIM CX€MaM, CJICAYET YUUTBIBATH DJIEMEHTAMH ¢ COCPEIOTOYCHHBIMU IMApAMETPAMMU.

1.3.2. Bce naeMEHTHI CXEMBI 3aMELUCHUA, KPOME 3JIEMEHTA, 3aMELIAOLICTO DJACKTPUUYECKYIO OVIY,
OOMYCTUMO CUMTATH OOJANAIIMMHA JUHEHHBIMU XaPAKTCPUCTUKAMU, T. €. UX CAMOMHAYKTUBHOCTb M B3a-
UMOMHAYKTUBHOCTH, KOS(P@PUIHUECHT MArHUTHOIO PACCEIHMUA, A TAKXKE SJCKTPUUECKOE COMPOTHBICHUE
MOCTOSHHOMY M MEPEMEHHOMY TOKY NMPHUHHUMATH HEHM3MEHHBIMHM, HE 3aBUCHIIMMH OT 3HAUECHUA TOKA U
HAMPsCKEHUS.

1.4 I1apamerpnl cxem 3amMelneHus

1.4.1 ITapameTppl cxeM 3aMeELICHUA MOIYT OBITH BBIPAXKEHBI KAK B UMCHOBAHHBIX, TAK U B OTHOCH-
TeJABHBIX ¢aUHULAX. [1peanmoyTuTeIbHO COJIB30BAHUE CUCTEMbl HMEHOBAHHBIX €IUHMULI.

1.4.2. IlapaMeTpsl DJIEMEHTOB CXEMBI 3aMELICHUA CIICAYET OTHOCHUTDh K CTYIICHU HAIPSKEHUS CETH
MMOCTOSSHHOTO TOKA.

1.4.3. Ilpm pacuerax TOKOB K3 B 3JIEKTPpOYCTAHOBKAX, B KOTOPBIX UCTOUHUKAMHU SHEPIrUU (IIpeoOpa-
30BATCIIMU ) IBASIOTCS TPEX(PA3HBIE BEHTWIBHBIC BBIIPAMHUTEIN, COCTABJICHUE CXEM 3aMEIICHUS TpeX(as-
HBIX LICTICH MEPEMEHHOIO TOKA, a4 TAKXKE OMNPEACICHUE MAPAMETPOB PAIUUYHBIX 3JIEMEHTOB U MPUBCICHUE
UX K OOHOMN CTYIIEHU HANPSDKECHUS CaeayeT npou3BoauTh B cooTBeTCcTBUU ¢ [OCT 27514.

IIpu yOnpoIleHHBIX pacyeTax AOIMYCTHMO UCTOYHUKHU SHEPIUH (IMPeOoOPpa30BaATE/IM) B CXEMAX 3aMELLC-
HUA MPEACTABAITb SKBHUBAJICHTHBIMU MapaMeTpaMHM, KOCBEHHO YUYMTBIBAIOIIMMHU NapaMeTpbl CXEMBI M
PEXMMA MUTAIOLIEHU CETH MEPEMEHHOTIO TOKA.

1.5. Ucnoan3oBanue DBM

1.5.1. BBM pekoMeHaAyeTCd UCIOJAB30BATh MPH MACCOBBIX PACUeTax TOKOB K3 I OLICHKH aBapHi-
HBIX PEXUMOB O0OPYIOBAHUSA DACKTPOYCTAHOBOK IMOCTOSHHOIO TOKA, 4 TAKXKE IMPU pacyeTax MepexoaHbIX
PEXKHUMOB PETYJIUPYEMBIX BEHTHJIBHBIX IMIPECOOPA30BATEIICH, B YACTHOCTH, NMPEOOPaA30BaATEICH SJICKTPOIEPE-
Iad WIW BCTABOK IMOCTOSHHOIO TOKA.

2. PACHET TOKOB K3 B QJIEKTPOYCTAHOBKAX, ITOJIYYAIOIIIUX ITUTAHUE
OT AKKYMVIIATOPHbBIX bATAPEUA

2.1. Ucxoanbie JaHHDbIE IS PACYE€Ta H HX YCJIOBHbIE 0003HAYCHHA
2.1.1. T'eoMmeTpuyeckue nmapaMeTpsl INIACTUH CBUHLIOBOTO aKKYMYJIATOPA:

h — BBICOTA DJCKTPOIOHBIX IUIACTUH, M;

d — JJIMHA SJIEKTPOOHBIX IUIACTUH, M;

[ — PACCTOSTHUE MEXKAY SACKTPOIHBIMU TUTACTUHAMHU, M.
2.1.2. Hucimo sieMeHTOB aKKYMYJIATOPHOM OaTapeu:

n — YUCJIO MOCIISA0BATEIBHO COCAUMHEHHBIX SJIEMEHTOB;

{{ — YUCJIO MMAPAIICIbHO COCIUHCHHDBIX SJICMCHTOB.
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2.1.3. HauanpHble mapaMeTpsbl:

Jo — HAYaJIbHAd OTHOCHUTEJIbHAS TUIOTHOCTD DJICKTPOJINTA;

R, — HAYAJIbHOE COMPOTHUBICHUE DJACKTPOAUTA, OM;

R — HAYAJILHOE COIIPOTUBICHUE MMOJIOXHUTECIBbHON TDIACTUHBI, OM;

R — HAYaANABHOE COMPOTUBIICHHUE cernaparopa, OM.

2.1.4. DAeKTpOXUMHUUYECCKHUE KOHCTAHTHI:

D — ko3dhduument guddysun nonos HSO,—, m>¢c—!;

N — TMOJOXUTEIbHAA KOHCTAHTA, XapaKTePpU3YyIOUasd UHTCHCUBHOCTD SJCKTPOIHBIX PEAKIIMM,
MONb-T -M-A™ L

Ys — VAEABHAS DJICKTPOMPOBOAHOCTD ekTponuta, CMm-mMm—!;

211, &1 — MOJOXMUTEJIBbHAY M OTPHULATCJABHAA KOHCTAHTBI, OMNPEACHACMBIC TMPH aANMpPOKCUMALIMH
ypasaeHuit Heprcra, B/(Monb-n—1).
2.1.5. PacueTHbIe 3HAUEHUA MapaMeTpoB AKKyMyadATopa CK-1 M 3HAUEHUS SICKTPOXMMHUYECKHX
KOHCTAHT CBUHLIOBO-KHCIOTHBIX aKKYMYJISTOPOB IMIPUBCIACHBI B IMPUIOXKEHUH 1.
2.1.6. OnpenensieMble mapaMeTpbl (MMPOMEXKYTOUHBIE), UCIIOb3YyeMbIE MPU pacueTax:

B — KOHCTAHTA, XapaKTEPHU3YIOLIAd VICABHOE COMPOTUBJICHUEC SJCKTPOJUTA NMPHU 3aAHHOM
KOHLEHTpAaIMU U TeMIepaTtype, OM/M;

E, — oopatumaga D C akkymymagaropa, B;

E — O C nmoasgpu3zaumu aKKymyiasaTopa, B;

E.. — BHYTpEHHAAd D1 C akKyMyadaTopa, HAXOOAWIETOCH B PEXKMME KPATKOBPEMEHHOIO paspana

OOJBIIMM TOKOM, B; rpaMuecKH OIpeacadlT KaK TOUKY MEPEeCCUYCHUI CIIPAMICHHOM
BOJIbT-AMIIEPHOHN XAPAKTEPUCTUKH ¢ OCHIO OPOUHAT,

R.. — BHYTPEHHEE COIMPOTUBIACHUE AKKYMYIIATOpa, OM.

2.1.7. IlapaMeTpbl, XapakTepU3YIOLIHUE CETh MOCTOSHHOIO TOKA:

R.,, — aKTHMBHO€ CONMPOTHUBJICHUE BHEIIHEN CeTH (nenu K3), Owm;

R,, — AKTUBHOE COMPOTHUBJICHUEC OLMHOBKHU, OM;

R — AKTHUBHO€ COMPOTUBICHUE Kadeaen, OM;

Ry, — AQKTUBHOE COIPOTHUBJICHUE IMTPOBOIOB, OM;

R. ., — aKTHMBHO€ COIMPOTHUBJICHHUE TOKOBBIX KATYIICK OTK/IIOUYAIOUIMX anmnmaparoB, OM;
R, . — CONpOTUBACHUE KOHTAKTHBIX COCIUHECHUIM, OM.

2.2. Cxema 3amemeHnus

2.2.1. Ilpu coCTaBICHUHN CXEMBI 3aAMEILICHUA 1A pacueTa TOKOB K3 B 31€KTPOYCTAHOBKAX, MOJIYyYa-
IOIIUX MUTAHUE OT AKKYMYJITOPHOM OaTapeH, JOMYCTHMO HE YUMTBIBATH MHAYKTHUBHEIEC COIMPOTUBJICHUA
3JICMEHTOB Liener (CM. yepT. 1).

Cxema 3aMelIeHHs CETH, MATAEMOH OT AKKYMYJIITOPHOH OaTapeH

Eﬁm Kém Row Rks Pnp Rmx Rec AUp
——i-
'p

Yepr. 1

2.2.2. Ilpu pacyetre TOKOB K3 ciaeayeT yUUTBIBATh COMPOTUBICHUE MOCTOSHHOMY TOKY OLIMHOBKM,
Kadeser, MpoOBOAOB, TOKOBBIX KATYIIECK OTKIIYAIOIIUX alllapaToB U MEPEXOOHOE COMPOTUBICHUEC KOHTAKT-
HBIX COSAHHECHUM, MMOSTOMY BHEIIHEE CONMPOTUBICHUE e K3 (R,,,) B OMax B OOLLEM CIy4Yae paBHO

RBLU=R0LU+RK6+RHP+RTK+RKC‘ (l)
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2.3. Pacuer Toka K3 ¢ yuerom sjekrpuyeckon ayru B mecte K3
2.3.1. Ilpu onpenescHUMN MUHUMAJIBHOIO 3HAaUCHMS TOKAa K3 He0OXO0OMMO yYMTBHIBATH BIIMSIHUE HA

TOK K3 akKTHBHOrO CONMPOTUBICHUSI SACKTPUUECKON Ay, BO3HUKAWIIEH B MecTe K3. DT0O 3HauyeHUe
PEKOMEHAYETCA ONPEeaciaaTh o GpopmMyJie
Ien = Kl
roe K, — nmonpaBoyHbI KO3(MDHULUEHT;
I w — TOK MeTayutnueckoro K3.

3HaueHua Koa(pduumeHTa K, I SNEKTPOYCTAHOBOK C AKKYMYJIATOPHBIMU OaTapesdaMu ABIISAIOTCH
(DYHKIHMEH PE3YJABTUPYIOLIECTO CONMPOTUBICHUA Lenu K3

R = RBT RBLL[

U UX CIIeAyeT onpeacadarb mo kpupou 1 Ha yeprt. 11.

2.3.2. Ilpm onpeneneHUM MUHUMAJIbLHOTO 3HAYeHUA TOKAa K3 peKOMEHIyeTCS YYUTBIBATD VBEJIUUYCHUE
AKTUBHOT'O COIMPOTHUBJICHUS KAOEId K MOMEHTY OTKIIOUEHUI K3 BCaeACTBHE €ro HArpeBaHuga TokamMu K3.
AKTHBHOE COIMPOTHUBJICHUE KA0ead (73) B OMax MpU HArpeBe €ro TOKOM K3 pacCUuTBIBAIOT 1O (hOPMYJIE

rﬁ = Cﬁ 0,

rae Cy — KO3M@OUUMEHT, YYUTHIBAIOLUUNA YBEIUUYCHUE AKTUBHOTO COTMPOTUBIICHUS MEIHOIO WJIH AJTIOMH -
HUEBOro kadend. Ilpu nmpuOnmXeHHBIX pacyeTax 3HaueHHE Ko puimeHTa Cy DOMYyCKACTCA
npuHUMaTh pasHbIM 1,5. [Ipu yrouHeHHBIX pacueTax KoagpuimeHT Cy CIEayeT ONpeacaarb B

COOTBETCTBHU C 4YepT. 13—15 B 3aBUCUMOCTH OT CEUCHHA KA0ead, TOKA U MPOIOJLKHUTEIBHOC-
™ K3;
9 — AKTUBHOE COIMPOTUBJICHUE METHOTO WIH AJTIOMUHUEBOIO Kadead mpu temneparype & = +20 °C, Om.

2.3.3. Ilpu pacuere MaKCUMaJIbHOIO 3HaYyeHUd TOKA K3 mameHMe HANpsoKEeHUA Ha DICKTPHUYCCKOM
IYre JOMYCTHUMO HE YYMTBIBATh, KOrJa TOK K3 B YCTAHOBKE HE IMPEBBILIACT 25 KA, a TAKXKE B YCTAHOBKAX
¢ OompIMMU TOKAMHM K3, €CiiM HE NPHUHATBHL MEPBI, MCKIIIOYAKOIIHWE BKIIOUCHHEC WCTOYHUKA NMUTAHUS
KOMMYTALIMOHHBIM aIImapaToM Ha MPEABAPUTEABHO YCTAHOBJICHHYIO 3aKOPOTKY WJIM Ha LECIMb, MPEIBAPH-
TEJBHO 3aKOPOUYCHHYIO IMyTEM HEMPAaBWJIBHOIO BKIIIOUCHHUSA KOMMYTALIMOHHBIX aMMapaTros.

2.4. Pacuer T0KOB K3 B ceTn, nuTaemMol 0T CBUHIIOBO-KHCJOTHOTO AaKKyMYJIATOpa

2.4.1. Pacuer ToKa K3 B npoU3BOJbLHBI MOMEHT BPEMECHU

2.4.1.1. Tok K3 (Tok paspsna ;) B aMnepax CBUHLIOBO-KHCIOTHOTO aKKyMYJIITOPA ¢ MJIOCKOMAapa-
JICJIBHBIMU DJCKTPOOHBIMU IDIACTMHAMM HA MOCTOAHHOE AKTUBHOE COMPOTUBJICHUE B IIPOU3BOJIBHBIN MO-
MEHT BPEMEHH CJCAYET ONMPEACALITh MO (POPMYJIe

AF e—(ﬁlﬂ/fz)xit
[y = X ’ 5 (2)
P 2R+ R )+ Bl/sin“x,

roe f — BpeMd ¢ HaJajga paspdiaa, C,

Ryro = Ry + R+ Ry;

Ry = Ro/ (1 + 5357 7= ) m = 0,002

E, = 0,32 + 1,43¢,;
B = (g1 — &1)N/(hd);

2(RBTO T RB]_H) _
Bl

X, — KOPHHU YPaBHCHHUA Clg X = X.
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JIg onpeneneHUS KOpHEN VPABHEHUY THUIIA Ctg X = axX MPHUMEHSIOT METOI YUCJACHHON UTEPALIHMN.

[IpnmMeuvanmne. B kauecTBe mpuMepa Ha uyepT. 16 mpuBeacHa 3aBUCUMOCTD Pa3paIHOTO TOKA aKKyMYISITOpa
tumnna CK-1 or pnuteabHocTH K3 npu K3 Ha ero 3axmmax.

2.4.2. Pacyer Toka K3 B HayabHBIA MOMEHT BPEMCHU
2.4.2.1. HavanbHbiii TOK K3 (TOK paspsna) CBUHLOBO-KHMCJIOTHOIO akKKyMmynsaTopa (1,,) B aMIepax
CIICAYET ONPEAcIaTh IO (POPMYJIE

” 4E,
Ipo = 2 .
k=12(R_+ R )+ Bl/sin’x,

(3)

Il pumMmeuanume. B kKayectBe mpuMepa Ha ueprT. 17 mpuBedcHa 3aBUCHUMOCTb HANPSDKCHHMS Ha 3aKMMax
3aPSKCHHOTO akkyMyaTopa tina CK-1 or cuibl ToOKa B HavaabHbI MOMEHT K3.

2.4.2.2. Ilpn ynpoUICHHBIX pacyeTaxX HAYAJIbHBIM TOK pa3spaaa CBUHLIOBO-KHUCJIOTHOIO aKKyMYJIATOpa
TOMYCTUMO ONPEACHITh MO (POPMYJIE

E-E,
RBT + RB]]J

U npuHumars £, = 2,05 — 2,15 B; £, = 0,10 — 0,15 Bu R, = 0,004—0,007 Om.

2.5. Pacuer ToK0B K3 B ceTn, nuTaemMol 0T CBUHIOBO-KHCJOTHOH aKKYMYJATOPHOH Oarapen

2.5.1. Pacuer ToKa K3 OT akkyMyJIATOpHOM OarapeH B IMPOMU3BOJIBHBIA MOMEHT BPEMCEHHU CIICAVET
paccuuThIBaThH MO (popmyie (2), 3aMeHUB B HEW E, Ha Fy = nkE,, R, Ha R = (n/m)R,. n E,, Ha E =
= nk .

2.5.2. Tok K3 OT akKyMyJISTOPHOM OaTapeu B HAYAJIbHBIA MOMEHT BPEMEHU CACAYET PACCUMTHIBATD
nmo opmyae (3) ¢ yuerom m. 2.5.1.

2.5.3. Ilpu ynpolIeHHBIX pacyeTax HAYAABHBIN TOK K3 OT aKKyMYJIATOPHOM OaTapeu CIEAyEeT OIpe-
NIEJIATh MO METOJUKE, U3JIOXKECHHON B IMIPWIOXECHUHU J.

L, = (4)

3. PACUET TOKOB K3 B BJIEKTPOYCTAHOBKAX, TTIOJIYUHAIOIIIUX ITUTAHUE
OT MAHIUH IMTOCTOAHHOI'O TOKA

3.1. Ucxoannie JaHHBIE A8 pacyera, HX yCJOBHbIE 0003HAUYCHMA H 0A3MCHBbIEC YCJIOBHS
3.1.1. UcxomHble JaHHBIE HOMHHAJIBHOIO PEXXKUMAa MALIIUHBI:

P.,u — aKTMBHAsg MOIIHOCTH (MOIIHOCTHh HA BAJy), KBT;

U,ov — HaAOPSKEHUE 9KOpst, B;

l.ow  — TOK SIKOpA, A,

liom  — TOK OOMOTKM BO30OYXICHHS, A;

Nyom  — YACTOTA BPALLCHUS SIKOPs, 00/MMH;

3.1.2. HavyanpHble 3HAUEHUS MapaMeTPOB PEXKUMA:

E;q — OJ1C MalMHBI IPU XOJO0CTOM xoae, B;:

Iy — TOK OOMOTKHM BO30YXICHHUSA IIPHU XOJIOCTOM XOIe, A;

ng — YaCTOTa BpaLUCHUS AKOpst B MOMEHT K3, 00/MHH.

3.1.3. JJlonmosmHUTEABHBIE TapaMeTPbl peXUMA:

AS  — nuHeWHasd Harpyska siKOpsa NpU HOMHHAJIBHOM PEXXUME padOThI MAlIUMHBI, A/CM;

Aw,, — aMnep-BUTKH MONEPEYHOM PEAKLUH SAKOPS MPH HOMUHAJILHOM peXHMe pabOThI MALMHBI,
Aw;,  — aMmep-BUTKH MOCIACAOBATEIBHONM OOMOTKHM NMPHU HOMHUHAJIBHOM PEXHME padOThl MAILIMHBI;
Awg  — aMnep-BUTKH BO3OYXICHHS MPH XOJIOCTOM XOJ€ MALMHBL.

3.1.4. OnpenensgeMble U APYrHUe MmapaMeTpbl, UCIIOAb3YEMBIE IIPH pacyeTax TOKOB K 3:

N, — YUCJIO NPOBOJHUKOB OOMOTKH SIKOPS;

Wy — YHCJIO BUTKOB OOMOTKH BO30YXKICHUS;

Wy, — YHUCJIO BUTKOB MOCAEIOBATEILHON OOMOTKHM,

a — YUCAO Map NMapajuieIbHbIX BETBEH SKOPHOM OOMOTKH;

ay — YUCIO MapaUICAbHBIX BETBEe OOMOTKH BO30YVKICHUS;
ag — YHUCAO MAPAJUICJABHBIX BETBEH IMOCACAOBATEIIBHOM OOMOTKMU;
O — KOSPPUUHUECHT MATHUTHOIO PACCEIHUM TTABHBIX IMOTIOCOB;
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p  — YHMCIO Map NOJIOCOB MAIIMHBI;

by — Ko3(ddULMEHT (IIUPHUHA) KOMMYTALIMOHHOMN 30HBbI;

ep — peakTuBHadA DJ1C KOPOTKO3aAMKHYTOM CEKLIMU OOMOTKH AKOps, B;

By — YMCIO MEPEKPBITHIX MIETKOM KOJIEKTOPHBIX TJIACTHUH;

AU — nepexonHoe TaeHUEe HATIPSKEHUA LIETOYHOTO KOHTAaKTa, B;

R, — AKTUBHOE€ COMNMPOTHUBJICHUEC AKOPHOMU OOMOTKHU, OM;

R, — aKTMBHOE CONMPOTUBICHHUE OOMOTKHM HJOOABOUHLIX IMOMIOCOB U KOMIICHCAIIMOHHOM OOMOTKU, OM;
R; — akKTHMBHOE CONMPOTHUBACHUE TMOCACAOBATCILHON OOMOTKH, OM;

Ry, — MepexogHoe CONMPOTUBICHHUE LETOUYHOrO KOHTaKTa, OM;

R;1 — CyMMapHO€ aKTMBHOE€ COIPOTHUBJICHUE BCEX OOMOTOK AKOPHOM Lenmu, OM;

R, — CyMMapHO€ aKTUBHOE COMPOTUBJIEHUE BCEX OOMOTOK SIKOPHOM LIEMHU ¢ YUETOM MEPEXOIHOTIO
COIMMPOTHUBIICHUA 1LIETOYHOTO KOHTAKTa, OM;

Ry — CYMMAapHO€ aKTUBHOE CONPOTHUBJICHUEC LICNU K0P, OM;
Roiy — AaKTMBHOE CONPOTUBJICHUE BHEUIHEN CeTH (Lenu K3), OM, KOTOpoe caeayeT OonpeaciaiaTh
mo m. 2.2.2.

3.1.5. ba3sucHBIe yCaoBHS IS ONPEACICHUS BSJIMUYUH B CUCTEME OTHOCHUTEIbHBIX ¢IWHMUIL:
Uﬁ — UHOM; 16 — IHOM; R6 — (]6/16

3.2. Cxema 3ameineHus

3.2.1. IlpH COCTaBIACHUH CXEMBI 3aMECIICHUA CETH, ITUTACMOM OT MAILIMHBI ITOCTOAHHOIO TOKA, CICAYET
VUUTBIBATHL UHAVKTUBHBIC COIPOTUBICHUA OOMOTOK MAILMHBI U AKTHUBHBIEC COIPOTHUBICHUS SJICMEHTOB
1erner MAlIUuHbBI U BHEIITHEW CETH.

CxeMa 3aMelIeHUA Id pacyeTa TOKOB IMpU K3 moOMCOB CETH MOCTOAHHOrO TOKA IPHUBEACHA HA
yepr. 2.

Buexmnqecxaﬂ CXCMa H CXCMaA 3aMCIICHHA CCTH, NMHTAEMOM OT MAINHHBI MOCTOAHHOIO TOKA

Yeprt. 2

3.3. Pacuer ToKOB K3 B ceTH, nHTAEMOM OT MAIIMHBI MOCTOSIHHOIO TOKA
3.3.1. Toku K3 B ienu sxops (i) U B e 0OOMOTKH BO30OYXACHUS (i) MALIMHBI MIOCTOSSHHOIO TOKa
B IIPOMU3BOJBHBI MOMEHT BPEMECHHU CACAYET ONPEACIATh MO (POPMYJIaM:

iy = Qg —ify eVTi+(ify —iy)e T/ (7)
in = I + (g — ifg) €T + (ifg — i) T, (8)

IIe ;. — YCTAHOBUBIIHMKUCA TOK K3 B 1Ienu aKop4;
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zﬁ,o — ycTaHoBUBIIMHCA TOK K3 B enu 0OMOTKU BO30YXICHUS,
i — TepexogHblil TOK K3 B uenu axopd B HaYaJIbHbIH MOMECHT,
iry — mepexofHblii Tok K3 B uenu 0OMOTKH BO30YXACHUA B HavyaabHBIM MOMEHT;

T/ — nepexoaHad NOCTOAHHAsA BPEMEHH LICTIH K0P, C;
T / — mepexoiHas MOCTOSTHHAs BPEMECHH LIETIN OOMOTKM BO30YXICHUA, C;

t — BpeMda OT Hayana K3, c.

[IpuMeuaHue BobueM cilyyuac MAUIMHBI MOCTOSHHOTO TOKAa MMEIOT ABE OOMOTKHM BO30YXKICHUS (CaMo-
BO36GYKICHHMS ¥ HE3aBUCUMOTO BO30YXaeHus). IIpy MareMaTHieCKOM OMMCaHNY TEPEXOAHBIX TIPOLECCOB 3T OOMOTKH

HOMYCTUMO 3aMEHATh OTHOM SKBHBAJICHTHOW OOMOTKOM BO30YXICHUS.
COCTaBJISIIOLIIME TOKOB SKOPS M OOMOTKM BO30yxkneHus npu K3 B ceTH, MUTAEMON OT MALUHBL

MOCTOSHHOTO TOKA, TOKA3AHbI HA 4yepT. 3.
Pacuernbie COCTABISIONME TOKOB AKOPA M OOMOTKH BO30yxaenna mpu K3 Malmubl NOCTOSAHHOTO TOKA
Idt

N
*ido

ldmax

o 7
~/d0

Yepr. 3

3.3.2. Pacuer Ha4yaJIbHOTO MEPEXOTHOro ToKa npu K3 B 1IeTH IKOps
3.3.2.1. HauanbHOEe MepexOmHOe COMPOTUBICHHUE Lenmu SAKOps (Ry) B OMax CiaeayeT OMNPEneistaTh MO

(bopmye

, -1
Rp =R, + B =R (9)

rae B — Ko3(bPULUHMEeHT, YIUTHIBAOIIMI PEaKUHIO IKOPS MPHU 3aMa3AblBAOLICH KOMMYTallMH, KOTOPBIU
OOTMYCTUMO ONpPEAeasTh Mo (Ppopmyne

B = (Aw,, + b.AS)/Awy; (10)
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C — KO3(PPULMEHT, YUUTBHIBAIOINN MATHUTHOE PACCESIHHUE TJIABHBIX IMOJIOCOB, 3HAUEHHE KOTOPOrO
HaxoouTcsd B npeaenax 1,15 <o < 1,18.

CyMMapHOE AKTUBHOE CONPOTUBJICHUE LEMU AKOps (R,;) B OMaxX ¢ YYETOM AKTUBHOTO COIMPOTUBJICHUA
BHCIIHECH CETH 00 TOYKU K3 cieayer onpeacndarb, UCIOIb3YS BbIPAXKCHUE

RH = Rﬂl T (AUm T eRBK)/IHOM T Rﬂmn (11)

IIPUYEM CYMMAPHOE AKTHBHOE COIMPOTHBIACHHUE OOMOTOK SKOPHOM LEMU MAIIUHBL (R,1) B OMaxX PEKOMEH-
OYETCSI MIPUHUMATh PABHBIM

R, = 1,24(R, + R, + R,). (12)

3.3.2.2. HavanbHbIll nepexOdHbI TOK Lenu SKopsd (i) B ammepax npu K3 B 3Toi uenu caeayer
ONpeacsITh MO (popMyJIe

iéo — eo/Réoj (13)

rae ¢y — HavanpHaga B C, paBHadga B/1C xomoCToro xoma MamrMHel, B.

3.3.3. Pacuer yCcTaHOBUBLIETOCH TOKA NMpH K3 B Lienu aKkop4

3.3.3.1. YCTaHOBUBIIMICA TOK LENMU AKOPA (iz.) B amrepax npu K3 B 3TOM LENMU U HE3ABUCHUMOM
BO30OYKICHUM MAILIMHBI CJACAYET OMPEACIATH MO (POpMyJIe

idm — é’m/Rd, (14)

rae e, — I C gkopsa B yctaHOBUBLIEMCS pexxume K3, paBHag B/1C x0m0CTOro xoga MalumMHel, B;
R; — COMPOTHUBJICHUE LICTIHU SIKOPS B YCTAHOBUBIIEMCH pexxumMe K3, OM, KOTOpOE OTOMYCTUMO OMPEIE-
JIATh KaK

Ry= R, + (B —YRs, (15)

rae Y — KO3(MPUUMEHT KOMNAYHAUPOBAHUA MALLMHBI, KOTOPBLIHM I MALIMH IMOCTOSHHOTO TOKA HOPMAaJIb-
HOTO MCIIOJIHEHMS MPU yUyeTe peaKlMU KOMMYTALMOHHBIX TOKOB MEHBIIIE [3 U ONpeaeasieTcs mo

opmyie
Y = Aw,/Awy,. (16)

3.3.3.2. YCTaHOBHUBIIMMICS TOK LHEMU AKOPA (I4.) B aMIiepax npu K3 B 5TOM LIENU U CAMOBO30YKICHUH
MAaIlMHbI JOMYCTUMO OIPEACAITh, HCIIOJIb3YS MPUONMKECHHOE COOTHOLLICHUE

idw = Keﬂ/(RQZ T RBLL[)! (17)

rane K=0,05 — 0,15, npuyeM CyMMapHOE€ aKTUBHOE COTMPOTUBICHUE OOMOTOK AKOPHOM LI U LIETOK (0€3
y4yeTa U3MEHECHMA MAACHUA HanpsCKeHUs o metkaMu npu K3) (R ») B OMax onpeacssaoT MO BEIPAKEHUIO

Ryp=124R,+ R, + R) t R, . (18)
3.3.4. PacueTr moCTOAHHBIX BPEMEHU

3.3.4.1. IlocTOAHHYIO BpeMEeHU Lenu AKopsa (7,;) B CEKyHIAX TIPH HEYYETe B3AUMOMHIYKLUU C
OOMOTKOM BO30OYXICHUA CIACAYET ONPEACAITH MO (POPMYJIE

Td — TH — LH/Rﬂﬂ (19)
IIc LH — CYMMAapHasad UHIVKTUBHOCTH OOMOTOK 1LIeNHU IKopsd, I H, KoTOopasd paBHA
L,=L,+L +1L, (20)

rae L, — UHOYKTUBHOCTh AKOPHON OOMOTKH, ['H;
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L, — MHOAYKTUBHOCTDb MOCJICA0BATEIBHON OOMOTKH, I'H;
L., — MHAYKTUBHOCTb KOMIICHCALIMOHHOM OOMOTKHU U OOMOTKH JOOABOUHBIX MOIIOCOB, I'H.

3.3.4.2. I1oCTOSHHYIO BpeMEHH OOMOTKHM BO30YXIeHUS (17 B CEKYHIAX MPH HEYUETS B3AMMOMHIYK-
LUU ¢ AKOPHOU U MOCICIOBATCIBHONM OOMOTKAMM CJICAYET ONPEACIITh MO (POPMYJIC

T,= L;/R; (21)

rae L,— MHOIYKTUBHOCTH OOMOTKHM BO30yXmeHus, I'H;
Ry — aKTMBHOE COMPOTUBJICHUE OOMOTKHU BO30YyXAeHHUSA, OM, KOTOPOE JOMYCTUMO ONMPEICATh KAaK

Rf — EO/I}CO' (22)

3.3.4.3. TlepexomHy10 MOCTOSHHYIO BPEMEHH OOMOTKU BO30yXaeHuA (1 /) B CEKyHAaxX CAEeAyeT OMpe-
NEJISATDh MO (POPMYJIE

Ty =T, (Ri/Ry. (23)

3.3.4.4. IlepexoogHyI0 MOCTOSHHYIO BpeMeHH LenM SKops (7;) B CEKYHIAX B MPEANOIOXEHUH, YTO
OOMOTKA BO30YXKICHUA SBILCTCH CBEPXIPOBOIALICH, CICAYET ONPEACHITh MO (POPMYIE

T = TR/ Ry). (24)

3.3.4.5. IlepexoaHy0 MOCTOAHHYIO BpeMEHU Lenu AKOopsa (71,) B CEeKyHIAX ¢ Y4ETOM AKTUBHOIO
COMPOTUBICHUA OOMOTKHU BO30OYVXICHUS CACAYET OMPEacasaTh MO (popMyJie

r ’ S 25
T, = Ty T (25)

3.3.5. PacuyeTr HAYaAJIBHOTO MEPEXOAHOIO TOKA B LIETTM OOMOTKH BO30YVKICHUS
3.3.5.1. HayanbHbIi nmepexonHblii TOK B Lenu OOMOTKM BO30yxaeHus (iry) B ammnepax npu K3 Bo

BHEIIHEW CETU CIACAYET OMPEACAITh MO (POpMYJIEe
irg = Iro(Rg/Ry), (26)

re
Ry = Ry(1 —2T5%/T ;). (27)

3.3.6. PacueTr yCTaHOBUBIIETOCS TOKa B LIeMH OOMOTKH BO30YyXIeHUSI

3.3.6.1. Ecaun MammHa NOCTOSIHHOTO TOKa MMeeT He3aBUCHUMOE BO30yXIeHHE, TO NMPU KOPOTKOM
3AMBIKAHWHM BO BHEIIHEN CETH CEAyeT MPUHUMATD i, = ig; €CJIH Xe MallMHAa MMEET CaMOBO30YXIEeHHE,
TO Iz, OJIM30K K HYIIO.

3.3.7. OnpenecneHUE MOMEHTA BPEMEHH, KOIZIa TOKM B LEMAX SAKOPA M Mapa/uICJbHOM OOMOTKU
BO30YXICHUS MAaKCUMAaJIBHBI, 1 TOKa B MecTe K3

3.3.7.1. Bpemsa or MOMeHTA BOSHUKHOBeHUA K3 10 MOMEHTA, KOIIa TOK B LIEMHU SIKOPSA OKA3bIBACTCA
MAaKCUMAIbHBIM, (%,,.) B CEKYHIAX CACAYET OMPEOCAATDH MO BBIPAKEHUIO

Tf v
tax = 23T (=5 )lg 2 (28)

1, Iy = Iy,
rae i/ =ey/Ry. (29)

3.3.7.2. ToK MalIMHBI, 3aMBIKAIOLIHICA Yepe3 BHEIIHIOW KOPOTKO3AMKHYTYIO CETh (CM. CXEMY 3aMe-
LICHUA Ha 4epT. 2), CACAYET ONPEACHiaTh KaK

bt = bar — e (30)
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B o0macT MAakKCUMAaIbHBIX TOKOB JOIIYCTUMO CUHUTATH

iK max id max: (31)

3.3.8. YnpouieHHbIe pacyeThl TOKOB K3
3.3.8.1. IIpu HENMOJHBIX UCXOOHBIX JAHHBIX MAKCUMANBHOE 3HAaUeHUE TOKA K3 (i, ,,) B OTHOCUTEIbHBIX
SIUHULIAX JOMYCTUMO OMPEOCAITh MO OTHOM U3 (POPMYII.

)
+ — # . 32
kmax = R (G- 1)/0" (32)
)
iK max. » AP 2+ (0,3P../D,) v ’ (33)
+ + +
* - PHDM UHDM

rae AP, — morepu aKTUBHOM MOIIIHOCTH B LIETNH JKOPS MAIIUHBI, KBT;

D, — nnaMeTp aKops, CM;

M — KO3MPPULMEHT, VUUTBHIBAIOIIUNA BIUIHUE PCAKLIUU AKOPSA M IMOTOKOB PACCEAHUS: IS HEKOM-
MMCHCUPOBAHHBIX MAIMH NpUHUMAOT M = 0,05 » 1194 KOMIIEHCUPOBAHHBIX MAalIMH M = 0,02);

551 = RH(IHOM/UHOM);
RBL[[ = RBL[[(IHOM/UHOM)‘

3.3.8.2. Ilpu oTcyTCTBMM NOJIHON MHPOPMALIMU 00 UCXOOHBIX MApaMEeTPax, MAKCUMAJIBHOEC 3HAUCHUE

Toka K3 OoT MalllMHBI MMOCTOIHHOTO TOKA MOXHO OLIEHUTh, UCXOIS U3 OIBITHBIX JAHHBIX, IIPHUBEICHHLIX B
MPWIOXEHUU 6.

3.3.9. Yder snaekrpuuyecKor nyru B Mecte K3

3.3.9.1. Ilpu ompenecsceHMHM MHUHHUMAJIBHOIO 3HAaUeHUA TOKa K3 OT MalIMHBI NOCTOAHHOIO TOKA
CJICAYET YUUTHIBATH SJCKTPUUCCKYIO Oyry. MeToauKa ydyeTa aHAJIOTMYHA U3JIOXKEHHOM B 1. 2.3.1.

3HaucHUA KoM (puuueHTa K I DJIEKTPOYCTAHOBOK ¢ MAalllMHAMU MOILIHOCTBIO A0 100—150 kBT
TOMYCTUMO OIPEeaciadTh MO KpUBOM 2 Ha uepT. 11, a miId 3aeKTpOyCTAHOBOK ¢ TeHEepaTopaMHu OOJBIION
MOIIHOCTH (TOK K3 10 140 KA) — o KkpuBbiM 4yepT. 12.

3.3.9.2. Ilpu onpenejicHUM MUHUMAJIBHOIO 3HaUeHUSA TOKA K3 peKOMEHIyeTCS YUUTHIBATh YBEINUC-

HUE aKTUBHOI'O CONMPOTHUBICHUA KAa0ead BCACACTBUE €ro Harpena TokaMu K3. MeTtoauka ydyera aHaJIOrMyHa
MU3JIOKEHHOM B II. 2.3.2.

3.4. Onpenenenre napaMeTpoB CxXeM 3aMeNeHus MAIMH NMOCTOAHHOIO TOKA
MHOYKTHBHOCTH OOMOTOK MAILIMHBI MOCTOSIHHOTO TOKA U AKTUBHOE COMPOTUBJICHHE OOMOTKH SIKOPS
PEKOMEHAYETCA PACCUMTBIBATH MO (POpMyJIaM, MPUBEACHHBIM B MPUJIOKECHUHU 7.

4. PACYET TOKOB K3 B SJIEKTPOYCTAHOBKAX, IT1OJIYYAIOIIIUX ITUTAHUE
OT TPEX®A3HbIX BEHTU/IbHbLIX ITPEOBPA3OBATEJ/IEN

4.1. Ucxoanbie NJaHHBIE 118 pacyeTa M HX YCJOBHbIE 0003HAYEHMS
4.1.1. UcxogHbIe 1aHHBIE HOMUHAJIBHOIO PEKUMA BEHTWIBHOIO IIPeoOpa30BaTEIIA.

Ujiom — BBIIPSIMJIIEHHOE HAMpsikeHue, B;

ljom — BBIIPAMIIEHHBIN TOK, A;

Olyoy  — YIOJ BKIIIOYECHHA BEHTHICH, DJI. TPa.

4.1.2. TlacnopTHBIC JAHHBIC MOJYIIPOBOIHUKOBBIX MMPHOOPOB:

Iyn — YAAPHBIA HEMOBTOPSIOUMHCA TOK MpUoopa, A;

,[ ’dt — MaKCMMAaJIbHO JOMYCTUMOE 3HAYeHUE MHTerpana J[Koyas B MHTepBaje BpeMeHu 10 Mc (3a-

LIMTHBII MOKa3aTenb), A’-C;
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R, — DU PepeHIHANBHOE COMPOTUBJICHUE MTPpHUOOpa, OM;

nU M — YUCIA COOTBETCTBEHHO MOCJICAOBATE/IBHO U MAPAUICIBHO BKIKYECHHBIX B I'PYIIIOBON BEH-
TWIb MOJAYIIPOBOOIHUKOBBIX MPHUOOPOB.

4.1.3. HoMuHanpHBIC JAHHBIC IPCOOPA3ZOBATEIBHBIX TPAHCHPOPMATOPOB:

Suom  — MOJIHAY MOIIHOCTBL, KB-A;

Uioui — JTHHEMHOE HAMPSXKECHUE MEPBUYHOMN (CETEBOI) OOMOTKH, B;
Uioy — JTUHEHMHOE HAMPSLKCHUE BTOPUUYHOM (BEHTHJIBHOM) OOMOTKHU, B;
AP, — MOTEpPH KOPOTKOIO 3aMbIKaHHUA B TpaHC(hpopMaTope, KBT;

U, — HaTpSXKeHUe KOPOTKOTO 3aMbIKaHuA, %.
4.1.4. IlapaMeTpsl peakTOPOB:

L, — UHAYKTUBHOCTDH CIJIAXKUBAIOLIETO peakTopa, I'H;
R; — AQKTHBHOE COIPOTHUBJICHUE CIVIAKMBAIOLLECTO peakTopa, OM;
Ly, — UHAYKTUBHOCTb YPABHUTCABHOIO peakTopa, I'H.

4.1.5. UcxomHbIe JAHHBIE, XapaKTEPU3YIOLIHUE CETh MEPEMEHHOIO TOKA:

Fyn — YIOEJBHOEC AKTUBHOE CONMPOTHUBIICHUE JUHHUU MEPEMEHHOIO TOKa, OM/KM;

Xyn — YIEJbHOE MHAYKTUBHOE CONMPOTUBJICHHUE JIUHUM NMEPEMEHHOro ToKa, OM/KM;
[ — JJIMHA TUHUH, KM.

4.1.6. UcxomHble DaHHBIE, XapaKTepHU3YIOLIHNE CeTh IIOCTOSIHHOIO TOKA:

Fs — YVIECJABbHOE AKTUBHOEC COIMPOTUBICHUE MOJIOCHBIX KA0EEH (BBIBOOHBIX, MMUTAIOLLETO, OTCA-
CBhIBAKOLIETO), OM/KM;

P — YIOEAbHOE AKTUBHOE COIMPOTUBICHUE MPOBOIOB KOHTAKTHOM CETH HA3€MHOTO TPAHCMOPTA,
OM/KM;

ry — YICJABbHOE AKTHUBHOE COIPOTHBICHUE PEIbCOB PAIA MAPAICIBHO COCIUHCHHBIX IyTEH,
OM/KM;

. — YyIEJIbHOE AKTUBHOE COIMPOTHUBJICHUE JIMHUHU MOCTOSHHOIO TOKA B CHCTEME «IIPOBOA—IPO-
BOI», OM/KM;

Fo — YIEJIbHOE AKTUBHOE COIMPOTHUBJICHUE JIMHUU MOCTOSHHOTO TOKA B CUCTEME «IIPOBOJ—3EM-

ns1», OM/KM.

4.1.7. OnpenemaeMsble MMapaMeTpbl, XapakKTCPU3YIONIUE BEHTUWIBHBINA MPCOOPA30BATENb U IPHUMBIKAIO-

LIVIO CETh MEPEMEHHOIO TOKA:

R., X. — SKBHUBAJICHTHBIC AKTUBHOC U UHAYKTUBHOE CONMPOTUBICHUA CUCTEMBI NEPEMEHHOrO TOKa, OM;

R., X. — AQKTHBHOE€ M MHAYKTHUBHOC COIIPOTHUBIACHHA MPCcOOPa30BaATECIABHOIO TPAHCHOPMATOPA, OTHE-
CEHHBIC K OJHOU BEeHTWIBHON OOMOTKe, OM;

R;, X; — aKTMBHO€ M MHAYKTUBHOC COIMPOTUBJICHUA JUHUH MEPEMEHHOIO TOKa, OM;

R — AKTHUBHOE COMPOTUBICHHUE AHOIHBIX MPOBOIHUKOB, OM;

Rp — AKTHBHOE COMPOTHUBJICHHUE BEHTUJIA (C YUETOM A IMOCACOOBATCABHO U m MAPANICABHO COE-
IUHEHHBIX MOJAYINPOBOIHUKOBBIX MPHUOOPOB), OM;

4.1.8. OnpenensseMbie MapaMeTphl, XapaKTECPHU3YIOLIHUE CETh IMMOCTOAHHOIO TOKA:

R — AKTHUBHOE CONMPOTHUBIICHUE BBIBOJHBIX MOJMIOCHBIX Ka0enein, OM;
R — AKTUBHOE COMPOTHBIACHHUE NMUTAKLIETO (1) Kadend, Om;

R, — AKTUBHOE COMPOTHUBIACHHUE OTCACBIBAKOILIETO (—) Kadenass, OMm;
R, — COIPOTHUBJICHUE 3¢MJIM PACTCKAHHUIO MOCTOSIHHOIO TOKa, OM;
R, — COIPOTHUBICHUE 3A3€MJLIIOIIETO KOHTYpA (3a3eMMTed), OM;
R — AKTHBHOC CONMPOTHUBJICHUE JIMHUHU MOCTOSAHHOIO TOKa, OM.

4.2. Pacuer TOKOB NpH KOPOTKOM 3aMbIKAHHM NOJIOCOB BHIIIPAMHTEJILHOTO Npeodpa3oBareis

4.2.1. PacyeTHBIC CXEMBI U CXEMBI 3aMEILICHU A

4.2.1.1. Ilpu COCTaBJICHHHU CXEMBI 3aMELLICHUA (YepT. 4) mapaMeTpbl SJAEMEHTOB PACUCTHOM CXEMBI
CJICAYET MPUBECTU K CTYNMEHHU HAMPsKCHUS BTOPUYHOM (BECHTHWJIBHOM) OOMOTKH IIPEOOPA30BATEIILHOIO
TpaHC(hOPMATOPA B CUCTEME UMCHOBAHHBIX ¢IUHULL. PekoMeHayeMbIe (POPMYJIBLL IJId pacyeTa MmapaMeTpoOB
CXEM 3aMELICHUY MPUBEICHBI B IMMPUWIOXCHUH 3.

4.2.1.2. CxeMbl 3aMeIICHUA TpeX(Pa3sHBIX BEHTWIBHBIX ITPEOOPaA30BATEIICH, BBIIIOJAHCHHBIX IO CXEME
IBE OOpaTHBIC 3BE3Ibl ¢ YPABHUTECABHBIM PECAKTOPOM M IO Tpex(Ppa3sHONH MOCTOBOM CXEMeE, MPUBCICHBI HA
yepT. J.

4.2.1.3. KaromHblii pcakTop ¢ mapamMeTpaMu X, R, nmpu olieHKe yCaoBuu K3 ciaenyer paccMaTpuBaTh
KAK TOKOOTPAHUUYMBAIOLIMI, 4 MPU OLICHKE YCJIOBUM HOPMAJIBHOM Pa0OTHI HATPY3KHU HA MOCTOAHHOM TOKE —
KaK CIIaKUBAIOIIHA.
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PacuernHad >jaeKTpuueckasd cxeMa (a) u cxema 3aMemeHusa (0) 3JEKTPOYCTAHOBKH C BHINPSIMHTEIbHbLIM ArPEraToM

Yepr. 4

Cxembl 3aMelnennd npeoopaszosareiei (npu ux padore rpymmaMu no 2—3 BeHTHIIA)

a — JIBe OOpaTHBIE 3BE3ABI C VPABHUTENBHBIM PEAKTOPOM; 6 — Tpexda3Has MOCTOBAS

Yept. 5
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4.2.1.4. Pacuernl TOKOB K3 B yCTaHOBKAX, BBIMIOJHEHHBIX ITO CXEME ABCHAAUATU(AZHOTO IPEeOOPa30-
BaHUSA, CACAYECT BBINOJHATH ¢ NMpUMeHeHHeM OBM, mcnonb3ysa, Hampumep, MaTpUYHO-TOMOJOTHYCCKUE
METOOBL pacueTa pPa3sBETBIACHHBIX LICTICH.

4.2.2. PacueTHBIE YCIOBUA

4.2.2.1. Toku K3 mng BeIOOpa M MPOBEPKH arperaTHOrO O0OPyIOBAaHUA MO YCIOBUAM K3, a Takxke
IJIS. BEIOOPA 3AUIUTHBIX YCTPOMCTB CACAYET PACCUUTHIBATEL MPHU HAHUOOJIEE TLKEIBIX YCIOBUIX:

- K3 nomocCoB BBIIPIMUTEAA HE COMPOBOXIACTCH AYIOBBIMU SABJICHUAMHM B MECTC IMOBPCXKICHUMI
(MCKITIOUAs SACKTPOYCTAHOBKH ¢ TOKaAaMHM K3 Beile 100 KA);

- MOMCEHT BO3HUKHOBEHHA K3 CoOBImamaeT ¢ MOMEHTOM OTKPBITUS KAKOrO-JIU00 BECHTHIIA.

4.2.2.2. Pacuery nmomiexar aMIUIMTyda MEPUOIUYCCKOM COCTABILIOLICH (PA3HOrO TOKA BTOPUYHOM
OOMOTKHM IIPEOOPaA30BATCIABHOTO TPpaHCHOPMATOPA, MAKCUMAJIbHOEC 3HAYCHHUE TOKA K3 B LIENHU MEpEeMEHHOTO
TOKA U BEHTWJICH, YIAPHBIN TOK, IMMPOTECKAIOILIUHI B MOJIYIIPOBOJHUKOBOM IIPUOOPE, MAKCUMAJIBHOE U CPEIHEE
3HAUEHUA BBIIPAMICHHOIO TOKA B MECTE MOBPEXKICHUS.

KpoMe Toro, mpoBepsIoT TEIUIOBOE ISUCTBUE TOKA K3 Ha MOAYIIPOBOIHUKOBBIN IIPHUOOP.

4.2.3. Pacuer TOKOB B ¢iydyae K3 moarcoB HEYNPABIAEMOIO BITPAMUTEIBHOIO arperara rnmpu OTCyT-
CTBUH (0€3 yuyeTa) KATOJHOTO peakTopa

4.2.3.1. Ilpu pacueTre TOKOB B CIAy4ae, KOIIa HEYIPABAICMbBINA BBIIPIMUTEIb HE UMEET KATOIHOIO
peaKkTopa, CIACAyeT YYUTBIBATh, YTO K3 MOAIOCOB TAaKOr0O BBINPIMUTENA SKBUBAJICHTHO Tpex(dazHomy K3
BTOPHUYHBIX (BEHTWIBHBIX) OOMOTOK IIPEOOPA30BATECIBHOIO TPAaHCHOpMATOPA.

4.2.3.2. AMIUIUTYOY NEPUOINYECCKOM COCTABALIONIEN (PA3HOTO TOKA BTOPUUYHOM (BEHTUJIBHOM ) OOMOT-
KM Tpeodpa3oBaTeIbHOrO Tpancgopmaropa (Z,) B amnepax CIeayeT OnpeacisiTh MO BbIPAKECHHIO

[, - —2L (34)

m
VR2+ X2

rae £ — pencrByouiee 3HaueHue pasHom D C Tpex@dpasHOM CHCTEMBI MEPEMEHHOIO TOKa, B;
Ry — CYMMAapHO€ aKTMBHOE CONPOTHUBJICHUE JIEMEHTOB OTHOM (Pa3bl MEPEMEHHOIO TokKa, OM;
Xy — CYMMAPHOE MHAYKTUBHOE COMPOTHUBJICHUEC 3JIEMEHTOB OJHON (Pa3bl MEPEMEHHOTO TOKA, OM.
YKaszaHHbBIC MapaMeTPhl CIACAYET OMPEACAITh MO (POPMYIaM:

E = Uyom/V3;
R.=R. + R + R, + R;
R, = R,/(n/m);

As = X + A

4.2.3.3. MakcumanbHOe 3HaU€HHE TOKA K3 B LIenMu NMEpeEMEHHOTO TOKA U BEHTUEH (/,,,,) B amnepax
CACAYET ONPEACIATh MO COOTHOLICHUIO

Imax — ([max/lm)[mn (35)

roe 1,,./1, — ynapHbiii KoadpduumeHT uenu K3, onpeaensieMbiii mo KpuBoi 1 Ha yepT. 6, B 3aBUCMMOCTHU
OT OTHOLIEHUA R/X KOPOTKO3aMKHYTOM LICTIU.
4.2.3.4. YHapHBIH TOK, MPOTCKAIOWMH B MOJYNPOBOOHUKOBOM TIpHOOpE, (i,) B amMmepax CleayeT
ONPEICITh C YIETOM M MAPAJUICJIbHBIX BETBEH B LICMH TPYIIIOBOTO BEHTWIA, T. €.

lyn = Lpgn/m. (36)

4.2.3.5. Temnooe apercTBre TOKA K3 Ha MOJIYNPOBOJHUKOBBIN IIPUOOP CIICAVET MPOBEPATH, HCITOJIb-
3ysl COOTHOLLIECHUE

{

2oto<m] it (37)
0

rae f, — NPOAOKUTCIBbHOCTh KOPOTKOIO 3aMBIKAHUA, C,
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3aBHCHMOCTDh OTHOIICHHMS MAKCHMAJLHOM aMmauTyanl TOKA K3 K ammumryae
NEPHOAHYECKON COCTABISIONMEH 3TOr0 TOKA OT OTHOMEHHA R/X KOPOTKO3aMKHYTOH menu

Imax
Lm L‘_ -
y N ....
giSSEinne==
a."‘ _ et
e PSS T
30

i l ——— X =
e P T

a 02  O4 a6 08 R/x

I — HeVIIPaBNIEMBIN BBIIIPAMUTEL, 2 — VIIPABISEMBIN BBIIIPAMUTENL ¢ JICKTPOHHOM 3a1UTOM

Yeprt. 6

Ly, — 2 MEKTHBHOE 3HAYCHHE TOKA, MPOTEKAIOLICTO UYepe3 BEHTWIL BO BpeMs K3, KOTOpoe HOIyCTHMO
NMPUHUMATh PABHBIM [, = max/f npH 7, < 20 MC U L,y = I,/N2 npu t, > 20 Mmc.

4,2.3.6. MakcuMaabHOE 3HAUY€HUE BBIMPSIMJIEHHOIO TOKA B MeCTe MOBpexXaceHus ([;,,.) B aMIepax
CIICAVET OMPEACAITh MO HOpMYyIaM:

MIPH BBIMNOJIHECHUU NMPeOoOpa30BaTEIIE MO CXeMe IBE OOpaTHBIC 3BE3Abl C YPABHUTCIBHBIM PEAKTOPOM

Id max 2Imax; (38)

IMPU BBLIMOJIHECHUH TIPEOOPA3ZOBATEACH MO TPEX(PA3ZHOM MOCTOBOM CXEME

Id max Imax* (39)

[IpuMedanue. Ilpy HaMYMK B LIENAX TPYHIOBBLIX BEHTIWICH MOCTA AHOJAHBIX PCAKTOPOB CICAVET NCIOIb30-
BaTh (POPMYIIY

Id Max — 2‘.,,6111,,,,,11,j
rne I, = V2 E/(X st X, ),

Xa p — MHIYKTUBHOE CONIPOTHURICHUE aHOMHOTO peakTopa, OM.

4.2.3.7. CpeaHee 3HAUCHUE BBIIIPAMJICHHOIO TOKA B MECTE IMOBPEXKACHHUA IIPHU YCTAHOBUBIIECMCS
pexuMe K3 ciaenyer onpeneasath o (popMysiam:

MIPH BBINIOJHCHUH NMPeOOPpa30BaATEIIEH MO CXEeME IBE OOpaTHBIC 3BE3Abl C YPABHUTCIBHBIM PEAKTOPOM

= (6/m) 1; (40)

IMPU BBIMTOJHEHHHU MPEOOPA30BATEACH MO TPEeX(PA3HOM MOCTOBOM CXEME
= (3/m) 1, (41)

4.2.4. Pacuet TOKOB B ¢iydae K3 moacoB HEYIIPABAIEMOTO BEIIPAMUTES IMTPU HATUUYHUHU (ITPHU YUETE)
KAaTOOHOTO PEakTopa

4.2.4.1. Eciiu HeynpapiIdeMblil BBIIPAMUTE/IL UMEET KATOOHBIM pPEakToOp, TO IIPU pPacyeTe TOKOB
TOMYCTUMO CUHMTATh, YTO BBIIPAMJICHHBINH TOK HACAJILHO CIJIAXKCH.

4.2.4.2. PacyeTHBIM pPEXHMMOM B PACCMATPHUBACMOM CJIy4yae CACAYeT CUUTATh YCTAHOBUBILHUICH
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pexxuM K3 (Tak Kak HayajJabHbIC TOKU K3 CYLIECTBEHHO OrpaHUWUYECHBI KATOJAHBIM peakTopoM). Ilpu 3TOM
CIICAYET YUYMTBIBATH, YTO B YCTAHOBUBLIEMCS pexXuMe K3 momacoB HeynmpaBasseMOTrO BBIIPAMUTEISA C
KATOOHBIM PEAKTOPOM MPUBOIHUT K Tpex(dasHOMYy K3 BTOpMUHBIX (BEHTHWJIBHBIX) OOMOTOK IMPEOOpPa30Ba-
TeJIBHOIO TpaHchopMaropa

4.2.4.3. CpeaHee 3HAUEHHUE BBIIPAMICHHOIO TOKA B MECTE IMOBPEXKICHUA B YCTAHOBUBILIEMCH PEXKU-
me K3 (/;) B ammiepax CiaeayeT ONpeaeisaTh Mo GopMyiaM:

- 0€3 ydyeTa aKTUBHBIX COMPOTUBJICHUM LICIICH IMOCTOSHHOIO TOKA M BBITTOJIHCHUH IMTPEOOpa30oBaTeiIc
MO CXeMe IBEe OOpaTHBIC 3BE3Ibl C YPABHUTEIBHBIM PEAaKTOPOM

1, =21,

v m

(42)

- € YUYETOM AKTUBHBIX COIMPOTUBJICHUHN LIETIEU MTOCTOSHHOTO TOKA U TOU XK€ CXEME BBIMPAMICHHA

I 1.01E

= : 43
¥ NG/8R.+ R, +(3/8X,)? (+3)

- 0€3 y4yeTa aKTUBHBIX COMPOTUBICHUM LICNIECH MOCTOSHHOIO TOKA M BBIMTOJIHECHUH NPEeOOpa3oBarTeici
Mo TpexPasHOU MOCTOBOHN CXEME

Id=1.

v tmo

(44)

- C YYETOM AKTHUBHBIX COIMPOTUBIACHUMU LICTICH MOCTOSHHOIO TOKA M TOM XK€ CXEME BBINIPAMIICHHUA

I 2.02F

= ; 45
g N(3/2R, + R, +(3/2X,)° (%)

rae Ry — CYMMApPHOE AKTUBHOE COMPOTUBJICHUE KOPOTKO3AMKHYTBIX LETEH MOCTOAHHOIO TOKA BBITIPSIMM-
TEJBHOTO arperara, OM, KOTOpoe€ B OOLLEM CIy4ae paBHO

RdE=Rd+ROLu+RK6+RnK+RTK: (46)

e R; — COMPOTUBICHUE KATOMHOIO peakTopa, OM;
R,,, — CONMPOTUBJICHUE OIIMHOBKHU, OM;
R. s — CONMpOTUBIECHUE BBIBOAHBIX Kadeaeu, OMm;
R, . — mepexogHOe CONMPOTUBICHUE KOHTAKTHBLIX COCAMHECHUM, OM;
R. . — CONMPOTHUBACHUE TOKOBBIX KATYLICK, OM.

4.2.5. Pacuer TokoB npu K3 momocoB ynpasiasgeMOTO BBITPAMUTEIA

4.2.5.1. Ecam ynpaBiageMbId BRINPAMUTEND HE UMECT SJCKTPOHHOM 3aLLMTHI BEHTUWICH (TUPUCTOPOB)
U OBICTPOACHMCTBYIOLICH CUCTEMBI PECYIUPOBAHUA YIJIOB, TO PacyeT TOKOB IMpU K3 mMoaCOB BBIIIPIMUTEIIS
CJICAYyeT IMPOM3BOINUTDL, KAK YKAa3aHO B NII. 4.2.3 u 4.2.4. Ilpu 3TOM pacyeTy nmomjacKar aMILIMTYaIA IICPUO-
TUYECKON COCTABJIAIONUICH TOKA KOPOTKO3AMKHYTOM LICMMM, MAKCUMAJIBHOE 3HAUYEHHE TOKA STOM LIENU U
yIAPHBIA TOK, MPOTEKAIOLUIUU B MOJIYIIPOBOIHUKOBOM IIpHUOOpe. KpoMe TOro, nmpoBepsaIoT TEIIOBOE ICHCT-
BHUE HA MOJIYIIPOBOAHUKOBBLIA MPHOOP.

4.2.5.2. Eciam ynpasasgeMblil BRIIPAMUTEND UMEET JICKTPOHHYIO 3AILUTY BEHTWICH (THPUCTOPOB), TO
CJICAYET YVUUTHIBATH, UTO MPH BOSHUKHOBECHUHN K3 MOIIOCOB BBHIMIPAMUTEIA U YCIIEITHON padOTEe DACKTPOH-
HOM 3allIMTHhl UMEIOT MECTO:

1) nmpu BBIMOJHEHUHM NpeoOpasoBaTeacu Mo Tpex@dasHOM MOCTOBOM CXeMe (CM. yepT. S0) — OJHO-
KpaTHO¢ aByxdpazHoe K3 BeHTWIBHON OOMOTKH MpeoOpa30oBaTEIAbHOIO TpaHchopMaropa;

2) TPH BHITOJHEHHUH MMPEOOPA3OBATEIICH MO CXEME IBE OOPATHBIC 3BE3Abl C YPABHHUTCIBHBIM PEAKTO-
pOM (CM. 4yepT. Sa) — omHOKpaTHOE OogHO(Pa3HOe K3 KaXXnmom BEHTWIBHOM OOMOTKHM MPeOOpa30BATECIIBHOTO
TpaHCPHOpMaATOPA.

4.2.5.3. AMIUTUTYLY NEPUOINYECCKON COCTABIAIOIIECH TOKA KOPOTKO3AMKHYTOM LIEMU (OOMOTOK TPAHC-
(popMaTopa, BEHTUWIEH M KATOAHOIO peakropa (/,) B aMnepax CAeAyeT ONpEeacisaTh MO BHIPAXKCHUSIM:

- IIPH BBIMOJIHCHUH IIPECOOPA30OBATEACH IO CXEME IBE OOPATHBIC 3BE3IbI C YPABHUTECABHBIM PEAKTOPOM

I = V2 B ; (47)
V(R + R;o)” + (Xz + oL )’




T'OCT 29176—91 C. 16

- TIPU BBIMOJHEHUHU MpeodOpa3oBaTEIcH MO Tpex(Pa3sHOU MOCTOBOU CXEME

_ V3 \2E
\/(2RZ + R, + QX + oL, ) ’

I

m

(43)

roe (O — yrjoBas 4acToTa MmepeMeHHOro Toka, 1/c.

4.2.5.4. MakcuMaipHOE 3HAUEHHE TOKAa KOPOTKO3AMKHYTOM LIenMHu (OOMOTOK TpaHCHOPMATOpa, BEH-
TWIeH U KaTooHoro peakropa) (1,,,.) B ammepax ciaeayeT OonpeacasaTh mo gpopmyse (36), a BXOAALIUNA B HEE
yaapHblii Koadduumnent uenu K3 7,,,/1,, — no KpuBoii 2 Ha 4epT. 6, B 3aBUCUMOCTH OT OTHOLIEHUA R/X
KOPOTKO3aMKHYTOH LIENMU U YIJIa BKJIIOUYCHUS O BEHTWICH npeoOpa3oBarTend.

4.2.5.5. YpapHblii TOK, NMPOTEKAOIIUNA B MOJYIIPOBOJHUKOBOM MpHOOpE, (iy,) B aMIepax cje-
AyVeT OMpeneisATh C YYETOM m MAPAICIbHBIX BETBEH B LEMU ITPYIMOBOrO BEHTUIA, UCTIOAB3YH (DOp-
Mynay (36).

4.2.5.6. Temnosoe nerictBue ToKa K3 Ha moaynpoOBOOAHUKOBEIN MPHOOP CACAYET MPOBEPATH, HCITOJIb-
3ys1 COOTHOLICHUE

{

(fgg/N2 Y 1, < iz (49)
0

rae t, — MPOAODKUTENBHOCTh KOPOTKOTO 3aMBbIKAHUS, C, KOTOpas, B 3aBUCUMOCTH OT OTHOLUeHUI R/X
KOPOTKO3aMKHYTOH LU, cocTaiasder 12—15 Mc.

4.2.5.7. Tlpu yuete BepOATHOCTH OTKAa3a WIN HECYCIECITHON PA0OTHI JCKTPOHHOM 3alLUTHI BEHTUIIEH
(TUPUCTOPOB) TOKH MpU K3 moar0oCOoB BEIMPAMUTENL CACOYET
pacCUMTBHIBATh, KaK YKa3aHo B M. 4.2.3 u 4.2.4.

4.2.5.8. Ecam ynpapiasgseMblid BRITPAMUTEIb HMECT ObI-
CTPOACHCTBYIOLIYIO CUCTEMY PETYJIHPOBAHUA VIJIOB BKITIOUE-
HUdg (0e3 OJMOKMPOBKHU UMIIYJABCOB VIIPABICHHUA), TO
TOKU K3 B MpOU3BOJLHBIM MOMEHT BPEMEHH CIICAVET PaC-
CUUTBIBATh METOOOM MATEMATHUYECKOrO0 MOACIUPOBAHUA
MepeXOJHbIX MPOLECCOB ¢ MpUMEHEHHEM DBM.

JlonmyckaeTcs NpuMEHEHHUE OTPACIIEBBIX IIPOTPAMM.

4.3. Pacuer TOKOB mpu K3 B KOHTAKTHOM CE€TH MOCTO-
IHHOTO TOKA TATOBBLIX MOJACTAHIUM

4.3.1. PacueTtHaga cxeMa M CX€Mbl 3aMEILICHUY

4.3.1.1. I1lpm pacuete TOKOB K3 B KOHTAaKTHOHN CETH
MOCTOAHHOIO TOKA TATOBBIX MOJACTAHLMN CIICAYET UCIIOJIb-
30BaTh TUIOBYID CXEMY MOIKIKUYECHUI KOHTAKTHOU CETH
MOCTOSHHOIO TOKa K TATOBOH MPEeOOpPaA30BATEIABHON IO/ -
CTAaHLIUU, KOTOpas mpuBeacHa HA 4yepT. /. COOTBETCTBYIO-
Iagd 2TOM PAaCUETHOM CxeMe cxeMa 3aMeleHUusd ueneu K3 =
MPU MOBPEKICHUIX B KOHTAKTHOM CETU TATOBOM (TPOJIICH -
OyCHOM) MOACTAHLUMHU IIPUBEICHA HA YEPT. 8, TI€ YKA3ZAHBI
ienu npu K3 momocoB B KOHTAKTHOMN CeTH (K3) U 3aMBbI-
KaHUM TOJOXMUTEABHOro noawca Ha 3eminio (K4). Cxema
saMellleHUd 1erneid K3 rnpu noBpeXacHUIX B KOHTAKTHOM
CETH TIATOBBIX (CKEJIE3HOAOPOXHBIX) MOACTAHLUMN IMPHU OIHO-
CTOPOHHEM MNHUTAHUM KOHTAKTHOHM CE€TH TIPUBCACHA HA
gepT. 9a, a IpH IBYCTOPOHHEM IMUTAHUM — HA 4epT. 90.

4.3.2. PacuyerHbi¢ YCAOBUY, DOMYIICHUS

4.3.2.1. PacyeTHBIMH peKUMAMH CACAVET CUYMTATDH N
ycTaHOBUBLINECA peXXUMBI K 3. Ilpu 3TOM pacuery momje- -
KAaT MAKCUMAJIBbHBIE U MUHUMAJIBHBIC 3HAYECHUI YCTAHO-
BUBILUXCH TOKOB K3 B 30HEe OOCHYXKUBAHUS TATOBOM ITO]I - Hepr. 7
CTAHLIUM.

DIEKTPAYECKAS CX€MA THNOBOM MOACTAHIHMH
H KOHTAKTHOM CETH

k1 Y97

K4
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Cxema 3amemennd nenu K3 npu noepexaennsax Cxembl 3amMemenns nend K3 npu noBpexaeHan
B KOHTAKTHOM CETH TATOBOM B KOHTAKTHOM CETH TATOBBIX
(TpoSIeHOYyCHOM) NOACTAHINH (XeNe3HOAOPOXKHDbIX) NOACTAHIMH

Yepr. 8

MakcuManbHBIE 3HAUEHUS TOKOB CIICAYET PACCUNTDI-
BaTh, IIPCHEOperast AyrOBBIMHU ABJICHUSMHU B MECTE MMOBPEXK -
ICHUA U MIPUHUMAA MUHUMAJIbHYIO YIATECHHOCTh TOUKU K3
OT UCTOUYHHMKA SHEPIrUM (IpeoOpa3oBaTEIs) MOCTOSHHOIO
ToKa (pu AU, = 0, [ = 0), a MUHUMAJIbHBIE 3HAYECHUH
TOKOB — C YYETOM AYTOBBIX ABJCHHUU U IPU MAKCUMAJIBPHOM
yoaneHHOCTH TOUKu K3 (ipu AU, # 0, L, = L 1ax)-

4.3.2.2. Ilpu pacuere TOKOB K3 B KOHTAKTHOM CETH
MOCTOAHHOIO TOKA BEHTWJIBHBIN MPeOoOpa30BATEAb JOIYC-
TUMO XAPAKTePHU30BATH CPCOIHUMH HUHTETPAJIBHBIMU ITapa-
METPAMMH.

4.3.3. PacueTr TOKOB npu K3 B KOHTAKTHOM CETHU MO-
CTOSAHHOTO TOKA TATOBOH MOACTAHLIMU TOPOJCKOIO TPAHC-
rnopra

4.3.3.1. IIpn OoTCYTCTBUH (HEyYETE) KATOOHBIX PEaK-
TOPOB B BBIMIPSIMHUTEABHBIX arperatax TArOBOM MOACTAHIUU
TOK K3 (/) BamMmepax caenayeT onpeacasiTh B COOTBETCTBUU
CO CXEMOM 3aMeElleHUs, TIPUBEICHHOM HA 4YepT. 8, MO (Pop-
MYJIaM:

- MPHU 3aMBIKAHUHM TMOTIOCHBIX MPOBOIOB (K3)

4 — OTHOCTOPOHHEE MUTAHKE KOHTAKTHOM CEeTH, 6 —
IBYCTOPOHHEE MUTAHHUE KOHTAKTHOM CETH HA IBYX-

E..—A
I, = a0~ AU, . (50) MyTHOM YYACTKE C MOCTOM CEKLIMOHHUPOBAHUA
Y Ry +R + Ry+2r 1
Yeprt. 9
- IIPA 3AMBIKAHHUHA ITOJOXHUTCJIABHOTO TIPOBOIA HA
3eMnio (K4)
E,.—AU
IK — d0 il ; (5 l)
RdK+ Rr[+ R3K+R3+ ke ZK

rne £;9 — 3C x0m0CcToro xona BuIIPSIMUTEIbLHON YCTAHOBKH, B;
AU, — nagecHUe HANpPsSCKEHUS HA SJICKTPUYECCKOM ayre, B;
[ — ymameHHOCTh K3 (1/MHa TIpOBOIOB), KM;
R; . — conpoTtuBiicHue K3 BBIMPAMHUTEABHON YCTAHOBKH, OM.

D1 C XOI0CTOro xo4a CieayeT BBIUUCIATH MO (POpMYyaaM:
- TPH BBITOJHCHUU MPEOOPaA30BATEIICH MO TPEXPA3ZHONM MOCTOBOM CXEeME

Ed 0 =7 j:))ZI'EY;
- TIPU BBITTOJHECHUH NPEOOPAZOBATEACH IO CXEME IBE OOPATHBIC 3BE3bI C YPABHUTECIbHBIM PECAKTOPOM

Edo — 1517E.
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ComnporusacHue K3 BBIIPIMUTECABHON YCTAHOBKU MOACTAHUMU (R;, ) B OMaX CACAYET ONMPEACAATD IO
(bopmye

Rd K Ed 0/(mald a):- (52)

rae m, — YKUCJIO MAPALICIBHO padOTAIOIIMX BBIIPAMHUTEIBHBIX arperaTtoB TIATrOBON IMOACTAHLIMMH;
1 — ToK K3 Ha mmMHax BBIMPAMUTEIBHON MOACTAHIIMU OT OJHOTO arperara, A.
[1pu 5TOM CiemyeT MpUHUMATD [y, = I3 W ONIPEACTIATL 3TOT TOK, B 3ABUCHMOCTH OT CXEMBI, IO KOTOPOH
BBLITIOJIHEHEL IIpeoOpaszosareau, mo gopmyne (40) unu (41), a Bxomdaumin B 3TH GOPMYJIbl TOK [, — 1O
(opmyne (34), Med B BULY, UTO:

Ry = myRe + Ky + Ry + Ry
* (53)
Ay = make + X

4.3.3.2. Ilpn Hanuuuu (y4yeTe) KATOAHBIX PEAKTOPOB B BBIMIPAMHUTEIIBHBIX arperarax TATOBOM ITOJ -
craHuuu TokM K3 (/) B amniepax ciaeayer onpeaciasiTh Mo (POpMyJIaMm:
- IIPHU BBIMOJHEHUH MPEOOPaA30BATEIECH MO TPEXPA3ZHON MOCTOBOM CXEME

2,02E - AU,

= ; (54)
V(3/2R; + R,9)* + 3/2X,)

Iy

- TIPH BBLIMOJHEHUHU IIpeoOpa3oBaTesiel MO cxeMe IBe OOpaTHBIE 3BE3Abl C YPABHUTEJILHBIM peakK-
TOpOM

B 1,01E - AU,
V3/8Rs + R;0)2 + (3/8X,)2

I (35)

K

rae Ry = R, + R;/m,;
R;s = R,/m, + R, + Ry + 2r, [, — nipu pacuere 3aMBIKAHUS MOJIOCHBIX MPOBOIOB;
R;s=R,/m,+ R, + R,, + R, + r. .[, — nipu pacueTe 3aMBIKaAHUS TTOJOXUTEIBHOIO MPOBOAA HA 3¢ MJIIO;

Ay = X+ X/my,

4.3.3.3. Ilpm HEeNOJHBIX UCXOOHBIX JAHHBIX TOKHU K3 B C€TH MOCTOSTHHOIO TOKA TATOBOM MOACTAHLIUH
TOPOACKOIO TPAHCIIOPTA AOMYCTHMO PAaCCYMTBIBATH 0€3 AKTUBHBIX COIIPOTHBJICHUHN LICNIEH MEPEMECHHOTO
TOKA U MCMOJIb30BATh MPUOJIUKEHHBIC COOTHOLICHUS:

- TOK K3 Ha IMMHAX BHIMIPIMUTEILHON MOACTAHIMM (/) B aMIiepax

Id — lj IIdHDM - (56)
S X +X/m,

- HanpsxkeHue (D1 C) X0mM0CTOro Xxoaa BbIIPAMUTEIbHON NMOACTAHIUM (Uy) B BOJMBTAX

U = Uguoull + AX, + X))] + AU, (57)

rae A — Ko3(pPULHEHT, YUYUTBHIBAIOIIWI HAKJIOH BHEITHEN XapaKTePUCTUKH BEHTWIBHOIO IIPEeOOpPa30BaTEs]
(B cpeaHeM A = 0,5);
AU, — mageHue HanpsaKeHUS HA BeHTWIAX, B (B cpeagneM AU, = 0,75 B Ha mOaynmpOBOIHUKOBEINA ITPUOOD);
- COMNPOTUBJICHUE KOPOTKOTO 3aMBIKAHUS BBIMIPAMUTEIBHOM MOACTAHUMU (R ;) B OMax

— 1505Ud0 .
Ldl{ j

R, (58)
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- TOK K3 B KOHTAKTHOM CE€TH MOCTOSHHOTO TOKA TATOBOM MOACTAHLMU ([ ) B aMmepax

dK
rae 2R — CyMMapHOE€ aKTUBHOE COMPOTUBJICHUE KOPOTKO3AMKHYTOM LEIIU MOCTOSAHHOIO ToKa, OM.
4.3.4. Pacyer TOKOB npu K3 B KOHTAKTHOM CETHU IMOCTOSHHOIO TOKA TATOBOM MOACTAHLIMU KEJIC3HO-
TOPOKHOTO TPAaHCHOPTA
4.3.4.1. Ilpy OAHOCTOPOHHEM NMUTAHUU KOHTAKTHOM CeTH TOK K3 B MecTe moBpexnacHus (1) B

aMIIepax CaeayeT onpeacadaTh (CM. yepT. 9a), ucrnoab3yss (pOpMYJIbI:
1) npu OpHEHTUPOBOUYHBLIX JAHHBIX O TATOBOH NMOACTAHLIUU

[ = Uy (1+p/100) - L. (p+ Ry — AU, (60)

p+RH+RO+(rKG+rp) [ 7

rae Uy — HanmpsKeHHUE XOJIOCTOrO XOOa MOACTAaHLIUU, B;
I, — TOK HArpy3KH MOJACTAHLMH OT MOE3M0B HA HEMOBPEXKICHHBIX CEKLIMIX 30HBI, A;
p — HOPMATUBHBIN KO3(POUILIHEHT BO3MOXKHOIO U3MEHEHHSI HAMPSKEHUST UICTOUHUKA DHEpPruu, %;
[, — paCCTOSHHUE OT MOACTAHUMMU OO0 MecTa K3, KM;
P — COMPOTHUBJICHUE MOACTAHUMM (C YUETOM MUTAIOLIEH CUCTEMBI TIEPEMEHHOIO TOKa), OM:

— UO U r SHDMT . 61

p_IdHDMA(IOOma_I_ S ) (©1)

Uy = ———— (62)
-4 o5+ 5> )

K

S, — MOIIIHOCTD Tpex(pasHOro K3 Ha IIMHAX BBICIIECTO HAMPSKCHUS TATOBOM MOACTAHLUHNU, KB-A;
2) TIpHU OPUEHTHPOBOYHBIX TAHHBIX O TATOBOM IMOACTAHILIUM U €€ HArpy3ke (rmojarad I, = myd ,o0):

7 = Ujoors 1 +p/7100) —=m R, .,

- AU,
K |:)+RH+RO+(;r"m+;'~p)IK "

(63)

[IppuMegaHn

1. Ilpu onpeneneHUN MAaKCUMAJIbHOTO TOKA K3 JOIMYCTUMO HE VUUTBIBATD MIPCABAPUTEIABHYVIO HATPY3KY OICTAH-
VY ¥ TTAACHUSA HaNpsiKCHUS B OyTe M Ha BEHTHIISIX, a TAKXKC MPUHUMATD (ry o + rp)l = .

2. 1lpm onpeneieHUM MUHUMAJILHOTO TOKa K3 mpeaBapHTE/IbHO CACAYET COIIPOTUBICHUSI TOKOBECIYIIINX YACTCH
IIPUBECTH K HOPMHUPOBAHHOM IIPEACTIbHO OONYCTUMOHN TEMIIEPATYPE NPOLOLKUTEIHLHOIO PEKMMA.

[Ipy HENMOMHBIX MCXOOHBLIX TAHHBIX HONMYCTUMO TOK HAIPY3KM (/) NPUHUMATL PABHBIM TOKY CPEIHETrOoOBOM
Harpy3ku (/ep ron)-

3. Ilpm mOCTAaTOYHO ITOJHBLIX HAHHBIX O TATOBOM MOACTAHIMHK TOK K3 B MecTe mOBpexXIcHUd (/) B aMmepax
CIICAVET OIPCACIIATD:

-IIPY BBIIIOJHEHUH IIPCOOPA3OBATENIECH IO TPEX(PA3ZHON MOCTOBON CXEME

~ 2,02E(L+p/100) — my Ryl o — 200, - AU,

Ik , (64)
V(3/2Rs + R;5)? + (3/2X5)>
- IIPHY BBINOJHCHHUUY MPCOOpa30BaTeiic MO CXEeME ABE OOPATHBIC 3BE3Ibl C YPABHUTCIBHBIM PCAKTOPOM
[ - LOLE (L + p/100) = my Ryl o — AU — AU, | (65)
V(3/8Rs + R, )% + (3/8X;)>
Iac RdE=Rd/ma+Rn+R0+(rKc_I_rp)lK;

R2= Rc T R'r/ma;
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XE = )(c T AXI'/ma;
£ = UH0M2/\/§*

4.3.4.2. Ilpu onpeneineHUU TOKA K3 B KOHTAKTHOM CE€THU C ABYXCTOPOHHHUM INMHUTAHHUEM HEOOXOIHUMO
NPUMEHSTH CXEMY 3aMELICHUS, MOKa3aHHYI0 Ha 4epT. 90. Ha »>TOM cxeMe MpPHUHSITHI CaeayIoluue 0003Ha-
YEeHMUS:
A, B — TATOBBIE IIPEOOPaA30BATEIBHBIC MOACTAHLINH;
(' — MOCT CEeKLIMOHUPOBAHUS;
Us4, Upp — PaCUeTHBIE HAMPSKEHUS TATOBBIX MPeoOpa3oBaTeIbHbIX MoACTaHUMi A u B, B;
4, I — npoTskeHHOCTL CeKu AC n CB, xm;
[ — pacCTOAHUE MEXIY NOACTAHUUAMU A U B, KM;
[, — paccTossHue OT TOUKM K3 mo moacrtaHumm A, KM.
PacueTHOe HampssKEHHE TITOBOM TPeoOpa3’oBaTeIbHONM MOACTAHIUM (U,) B BOJIBTaX HOITYCTHMO
ONpeacIATh MO (popMyIe

U, = (1 + p/100) Uy — AU, (66)
4 AKTUBHBIE COMPOTHUBICHUSA CXEMBI 3aMELIEHHUA B OMaxX — M0 (hOpMyIaM:
Ry = Ryt + Fealss
Rpy = Rypt T 7 c1lp;
Rp = Rypy T 1 ol
Ry = Ryp + 1 b
Ry ¢ = e oy — );
Rog = hple T Koy T Py
R,p = r(l— L) + R,p + pp,

rae R.41, Rip1, Rop, Rypp — COMPOTHUBICHUY MUTAKOIIUX KAOEIEH, OTXOAIIIMX OT MOACTAHUMU A M B K
KOHTAKTHOM ceTH 1 m 2-ro nyTten, OM;
Ry 4, Ryp — COMPOTUBACHUSA OTCACBHIBAIOLIMX MPOBOJOB COOTBETCTBEHHO MOACTAHUMU A M
B, Om;
D4, Pp — COMPOTUBJICHUA TIPECOOPA3OBATEIBLHBIX YCTPOUCTB COOTBETCTBEHHO IMOACTAH-
i A u B, Om;
Fe o1y Tc oy — YIACIBHBIC COMPOTHUBJICHUSA IPOBOAOB KOHTAKTHBIX ceTeM 1 u 2-ro myTem,
OM/KM;
F, — YAENAbHOE COMPOTHBIICHHE PEJILCOBBIX IyTeit, OM/KM.
YT100BI MOAYYUTH UCKOMOE 3HAYCHHUE TOKA B MeCTe K3, caenyer nmpeaBapuTeabHO CXEMY 3aMEIICHUA
(yepT. 90) NPUBECTU K MPOCTEHUIIEMY BUIY, UCITOAB3YS OOBIYHBIC CITOCOOBI MPEOOPA3OBAHUA CXEM.
4.4. Pacuer TOKOB npu K3 B JHHHAX MOCTOSHHOr0 TOKA BbBICOKOr0 HANPSZKEHUS
4.4.1. PacueTHad cxeMa U CXeMa 3aMELLCHUA
44.1.1. Ilpu pacuere TOKOB K3 B JIMHUH MOCTOSHHOIO TOKA CUCTEMBI ¢ OJTHOMOCTOBOM SIEKTPOIIE-
peoayen nmocTodHHOTO TOKa (DILIIT) cnepyer MCMOAb30BATH PACUCTHYIO CXEMY M CXEMY 3aMELLICHMA,
npuBeAcHHBIC HA yepT. 10.
4.4.1.2. I1lapaMeTpbl CXEMBI 3aMCEIICHUA U MMapaMeTpbl PeXKUMOB CHCTEMBI ¢ ogHOMOCTOBOM I1ITT
CIICAYET OINpPEacaaATh ¢ YUYETOM YHUCIA MOCTOB, BXOAAIMIUX B COCTAB PEAJIBHBIX KACKATHO-MOCTOBBIX ITPEOO0-
pasoBatesel. Bce mapaMeTpbl CieayeT ONpenciaaTh B CUCTEME MMCHOBAHHBIX €IWHHUIL M MIPUBOOIUTH K
CTYIICHU HaMPsKEHHUA BTOPHUYHBIX (BEHTWJIBHBIX) OOMOTOK IPEOOPa30BATEABHBIX TpaHCPOPMATOPOB. Ilpu
3TOM HEOOXOOHUMO YUYHUTBHIBATH KOYMPHULIMEHTHI TPAHCPOPMALIMU NTPEOOPA30OBATEIABHBIX TPAHC(HOPMATOPOB,
00€CMEeYNBAIOIINX HOMUHAJBHBIN PEKUM MPECOOPaA30OBaAHUS.
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DIeKTpHUecKaa cxemMa (a) H cxema 3aMeniennsa (0) CHCTEMBI, COAEpXKANIECH OMHOIENHYI0 ONHOMOCTOBYIO
JIEKTpoNEepeaady NOCTOAHHOTO TOKA
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Yepr. 10

4.4.1.3. g tMHUNA NOCTOAHHOTO TOKA ¢ KOHLIEBBIMHU PCAKTOPAMHU CJICAYET NMPUMEHATH 1-00pa3HyIo
CXEMY 3aMEIICHUA ¢ U3MCHSIIOLUMHUCS MapaMeTpaMHU Jdyyer, B 3aBUCUMOCTH OT MeCTa U BUAa K3.

@OopMyJIbL LI pacyeTa MapaMeTpoOB CXEM 3aMEUICHUSA CUCTEMBI C DJICKTpoNnepeadeii MOCTOSIHHOIO
TOKa MPUBEACHbI B MPUIOXKEHUH 9.

4.4.2. OCHOBHBIC OOMNVYIICHUS, IPUHUMACMBbIC TMIPH pacuyeTax MEePeXOIHbIX peXUMOB U TOKOB K3

4.4.2.1. Ilpu pacuerax nmepexoaHbIX PeKUMOB U TOKOB K3 B JIMHUIX MOCTOAHHOIO TOKA BBICOKOIO
HANPsDKEHUA TOMYCKACTCH:

- HE€ YYMUTBIBATH BBICLIHEC TAPMOHHUKHU TOKOB U HAIMPSKCHUU B LICIAX MEPEMEHHOTO M MOCTOAHHOIO
TOKOB, a (PWIBTPBI BBICIIUX TAPMOHUK MPUHUMATH UICAJIbHBIMU;

- HE€ YYMUTBIBATHD KOMMYTALIMOHHOE B3aMMOBJIMSIHHE MOCTOB KAaCKaIHOMOCTOBOIO Ipeodpa3oBaTelId,
T. €. CYUTATh, YTO KAKABIM MOCT KAaCKaaa padoTacT HE3aBUCUMO, B IIECTUPAZHOM PEKUME NMPEOOPaA30OBAHUI;

- HE YYMTBIBATH AUCKPECTHOCTH YIPABICHUSA BECHTWICH, T. €. MPUHUMATH, UYTO VIJIBI BKJIIOYCHMUA
BEHTUWICH B MEPEXOIHOM PEKUME UBMEHAIOTCHA HEIMPEPHIBHO.

4.4.3. Pacuer TOKOB K3 B JIMHUH MMOCTOSHHOIO TOKA IPHU HEIMOJAHBIX UCXOIHBIX JAHHBIX

4.4.3.1. Tok B IMHUHM MMOCTOSHHOTO TOKA B PEXHUME PA0OTHI IMPeo0Pa30oBaATEI «2—3» B KOHIIE Hg-TO
nepuoaa MOBTOPSIEMOCTH (B MOMEHT © = ng 60°) caeayer onpeaeasaTs mo GopMyJie

, N6 E N6 E A+ Xz e 67
o=~y cosoc—( X COS&_IO)(zXZ_I_XdE , (67)

rae £ — nenucreywolnuce 3HadyeHUue pasHor D1 C tpexda3sHOM CUCTEMBI IMTEPEMEHHOTO TOKA, B;
Xy — CYMMAPHOE COMPOTUBICHUE LICMCH MEPEMEHHOrO ToOKa (Ha ogHy (pasy), Om;
Xy — CYMMaApHOE COMPOTHUBJICHUE LICTICHA MMOCTOAHHOTO TOKA IO TOUKH 3aMBIKAHUA, OM;
0. — VroJ BKIIOUCHUA BEHTWICH, i1, Ipai;
Iy — HAYAJIBHOE 3HAYCHUE TOKA B JIMHUHU ITOCTOSIHHOIO TOKA, A.

IIpuMeduanue @opMmyna (67) cripaBeivBa IIPU peaabHbIX 3HAUCHUSX IapaMeTpoB U BpeMeHU K3, paBHOM
0,06—0,10 ¢, win ng = 18—30.

4.4.3.2. IlpenesabHOEe 3HAUCHUE TOKA B aMIIepax, IMPHU KOTOPOM COXPAHACTCH PEXUM «2—3», Onpelc-
JIOT MO (pOpMYyJIC

.. N6 F
lnpen 2-3 = QX;:

[cos o — cos (o + 60)]. (68)

[Ipumeuanue Popmyna (68) cipaBeminba, €CIM iyg < inpen 2—3.
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4.4.4, Pacuer nepexonHoro npouecca npu K3 B IMHUKM MOCTOAHHOIO TOKAa ¢ moMouibiw OBM

4.4.4.1. Ilpun pacuere nepexogHoro mnpouecca npu K3 B AMHHAX MOCTOAHHOIO TOKA ¢ UCIOJIb30Ba-
HUeEM DBM pekoOMeHOyeTCa UCIOJIb30BATh MATEMATHUYECCKYIO MOAECIIb, COOCPXKALLYIO CUCTEMBI JTH(DPEPECH-
LIUAJIBbHBIX YPABHEHUM STHUX JIMHUM U MHTETPAJIBHBIX YPABHECHUN MOCTOBBIX IIPEOOPA30BATEIICH.

4.4.4.2. Cucrema nudpdepeHIMAIBHBIX YPaBHCHUN JUHUNA MOCTOSAHHOIO TOKA AOJIKHA OBITh COCTAB-
JIEHA C YYECTOM IMAPAMETPOB KOHLIEBBIX PEAKTOPOB. 111 MOCTOBBIX MPEOOPaA30BaATEIICH CACAYET UCTTOIb30BATH
UX UHTECTPAIBHBIC XapaKTECPUCTUKU (MHTECTPAJIBHBIC YPABHECHUSA ), JONMYCKAIOLUIHE YUET PETYJIUPOBAHUS YITIOB
BKJIIOUEHUS BEHTWICH. B cucTeMe ypaBHEeHUH TpexX(pa3sHBIT MOCTOBOM MPeoOpa30BaTEIb CIICAVET VUUTHIBATD
KAK YIIPaBASIEMbIH UICTOUHUK TPEX(PA3ZHOTO TOKA MEPBOM TAPMOHUKH, Y KOTOPOIr0 aMILIUTYIbLI TOKOB B OCHOB-
HOM M3MEHAIOTCA B COOTBETCTBUHU ¢ 3AKOHOM HU3MEHCHHUA BBIIIPAMICHHOTO TOKA, a (Ppa3bl 3TUX TOKOB —
B COOTBETCTBHUH C 3aKOHOM PETYIMPOBAHUS YIJIOB BKJIIOUCHUA BCHTWICH. 14 CHCTEM M JIMHUM NEPEMEH-
HOIO TOKA HEOOXOOIUMO COCTABHUTBH YPABHCHUS COCTOSHHA A MEPHOIHUECCKHUX COCTABIAIOLIHUX TOKOB U
HAMPSCKEHUM OCHOBHOMN YAaCTOTHI.

4.4.4.3. IlepexogHbil pexxuM HA BBM monyckaeTcsa pacCYMTBIBATh METOIOM AHAJIUTHYCCKOTO IPO-
THO3HUPOBAHU peXXUMA MIPeOoOpa30BaAHUI HA TEKYLIUIA MOMEHT BPEMEHHU, KOTOPBIA YTOUHSIOT IIPU OUEPE/I -
HOM CMCIICHHUHU 1IAra YUCJICHHOTO UHTEIPUPOBAHUA CUCTEMBI TUMDPEPCHIMAIBHBIX YPABHCHUM.

4.4.5. YpaBHEHUS 3JICKTPONEPEIAYN MOCTOSIHHOIO TOKA

4.4.5.1. 1udpdepeHIHATIbHBIE YPaBHEHHUS JUHUU MTOCTOSSHHOIO TOKAa CJIeAyeT 3alMChbIBaTh B pOpME
Koum. B COOTBETCTBUH € NMPUHATON CXEMOM 3aMELLCHUSI OHHU UMECIOT BUJI;

dlg/dt = (Ugy — Uyge — Ryl g)/ Ly

dl/dt = (Uge — Ugy — Rply)/ L ¢ (69)

dUdc/dt — (IdB T Idﬂ T Udc/R)/C:

rae I 1, — CpeaHue 3HAUECHUA BBIMPAMIIEHHOTO U UHBEPTUPYEMOTO TOKOB, KA,
U, Uy, — CpeoIHUE 3HAYECHUA BBIIPIMICHHOIO U MHBEPTUPYEMOTO HAMpPsSXKeHUM, KB;
U;. — CpelHee 3HAUCHHUE BBIMPAMIICHHOTO HAMpskeHUA B Mecte K3, kB;
[ — TCKYILIECC BpeMs, C,
Ly n R;;y — COOTBETCTBEHHO UHAYKTUBHOCTD, | H, U aKTUBHOE COMPOTHUBACHUE, OM, LIETTU MTOCTOAHHOTO
TOKA BBIIPAMUTEIIA,
Ly ¥ Rp — COOTBETCTBEHHO UHAYKTUBHOCTB, I H, © aKTHBHOE COMPOTHUBACHUE, OM, LEMU MMOCTOAHHOTO
TOKA UHBEPTOPA;
R, C — COOTBETCTBEHHO aKTUBHOE CONMPOTUBACHUE, OM, U €eMKOCTh, @, yUUTHIBAIOLIYIO AKTUBHVIO
U €MKOCTHVIO IPOBOJUMOCTh JTUHHUHU MOCTOSIHHOIO TOKA.
4.4.5.2. ]I onpencaeHUs HANMPsDKEHUH BBIMPAMUTENS U UHBEpTOpa (U;) B KWIOBOJBTAX CIACHYET
UCIIOJIB30BATh HHTEIPAJIBHOE YPABHEHHUE MOCTOBOIO IIPeOoOpa30oBaTeiIsd

X
Ud=(il)(%\/§(@cosoc—,i 2?Id)N, (70)

roe +1 — 119 BBIIPAMUTEA;
—1 — mng mHBEepTOpA;
N — 4HCa0 MOCACIOBATEABHO COCIMHEHHBIX MOCTOB B KACKATHO-MOCTOBOM IPeoOpa3oBarelic;
U, — JEUCTBYOLLIEE 3HAYCHHUE (PA3HOIO HANPSKEHUS HA LIMHAX NMEPEMEHHOIO TOKA MPeoOpa3oBaATEIb-
HOM MOACTAHUMUU (BBIMTPAMUTENS UJIN UHBEPTOPA), MPUBEIACHHOE K CTYMICHU HAMPSIKECHUSA BTO-
PUYHOM OOMOTKH IPeoOpa30BaTeJBHOrO TpaHcdopmMaropa, KB;
Of — YIrOJI BKJIIOUEHHSA BEHTWICH IPEOOPA30BATENS ( BHIIPAMUTEIA WIM UHBEPTOPA), DJ. Ipal.;

X, — COMPOTUBJICHUEC KOMMYTAlIMM BEHTHJICH MPeoOpasoBaTesid (BLIMPAMHUTENS MM HHBEPTOPA) Ha NIBE
dasbr, OM, (X, = 2.X).

[IlppyMedaHMUs:

1. ¥paBHeHue (/(}) cnpaBeaIMBO MIPU PEXKVME TOPEHHUS €ro0 BEHTUJIEH IPyIInaMy o 2—3 BEHTWIS U IIPH YIJIax
KOMMYTaIINH Y, HE MpeBblnaoimx 60 5i1. rpam.

2. 1lpwn pacuere npealIeCTBYIOIICTO (HOMUHAJIBHOTO) PeXUMa padOThl MHBEPTOPA CACAYET UCIIOJIb30OBATh YPAaB-
HECHHE OTPAHUYUTCIABHON XaAPAKTECPHUCTUKH
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Xy

Udu=(%\/€ Uﬂcosﬁ—% !

% ) a

roe O — yroJ IMOracaHus BEHTWIEM MHBEPTOPA, 3J1. I'Pal., HOPMHUPOBAHHOE 3HAUEHHE KOTOPOTO COCTABIAET 15 31. rpal.

4.4.5.3. Yriael BKIIOUYEHHUSA BCHTWICH (O) B SJCKTPHUUYCCKHUX IPALyCax CIACAYET OMNMPEACHAdTh ¢ YYETOM
pEryJIMpOBAaHUA BCHTWICH IO YPaBHCHUIM, 3alIMCAHHBIM B IIPHUPALLCHHUAX, COOTBETCTBYIOLMX IIATY YHC-
JICHHOIO MHTErpupoOBaHus. B 0011eM ciayyae OHH UMEIOT BUL:

o= 0ty + Ky Aot — exp(—A#/ T)), (72)
Aot = TK.TI(1 — exp(—AYT,)) + LK, ATI(1 — exp(—AY/ T,.)),

Tae At — 1Iar YUCJICHHOr0O UHTETPUPOBAHUA, C;
Oy — HAYAJIbHOE 3HAUCHHUE YIJIa BKJIIOUECHUI, 3J1. TPan.;
AO. — MIPUPALLCHHUE VIJIa BKIIOUYECHUA HA LIAre YUCACHHOIO UHTEIPUPOBAHUA, OOYCIOBICHHOE
IEUCTBUEM PETYIIATOPA, 3JI. TPaL.;
I1, AIl — cuMBOIBI MapaMeTpa U OTKJIIOHCHHUS MMapaMeTpa, MO KOTOPLIM OCYIICCTBILIOT PEryJIHPO-
BaHUE;
Ky, Ky, Kyy — KOOQOUIUECHTHL PETYIMPOBAHUA CYMMATOPA M KAHAIOB PETYJIATOPA;
I, 1., T,, — SNEKTPOMATrHUTHELIC IMIOCTOSAHHBIE BPEMEHU CYMMATOPA U KAHAJIOB PEIYJIITOPA, C.
Ilpu 5TOM CienyeT yYuThIBATH MPEACAbl pA0OOUYUX IUANA30HOB U3MEHEHUA VIJIOB BKIIIOUCHUA:

0 <o, <21n/3;

n/2 <o, <.
[IpuMeuyanue. OOBIMHO BHIIPIMUTEIb UMEST peryInpoBanue no Aly, a maHBepTOp — 10 Aly,, U, 1 AO.
4.4.5.4. YToa KOMMyTaUMW BEHTHWICHU (Y) B DJIEKTPHUUYECCKHUX TIpamycax CJHCAYET ONpeHcadTh I10

(opmylie

A,
Y = arccos (cos o LI )— o . (73)
V6 U,

4.4.5.5. Yron moracaHus BeHTWIEH MHBepTOopa (0) B DJIEKTPUUYECKHUX Ipaaycax CleayeT OIpencisaTh
o opmysie

X,
0 = 180° — arccos (cos o, - —2— 1, ) (74)
V6 U,

[TonyyeHHOE 3HAUEHUE YIJIA O MO YCIAOBHIO YCTOMYMBOCTH UHBEPTOPA B MEPEXOTHOM PEXUME TOTKHO
MPEBBILIATH 2—5 3J1. Ipa.

4.4.5.6. AMILIUTYLY KOMMYTUPYIOLIETO TOKA ([/,) B KMJIoaMIepax CaeayeT ONnpeaciasiTs o Gop-
MYJIE

I,=6 U/X,. (75)

4.4.5.7. JJeHACTBYIOLLIECEC 3HAYCHUE TMEPBOM TAPMOHHMKH (PA3HOIO TOKA MPeoOpPa30oBATCIILHOIO TPAHC-
(bopMaropa (/) B KujoaMriepax, NPUBEACHHOE K CTYIIEHU HAMPSKEHUI BTOPUYHOU OOMOTKHU, CACAYET
ONpeaciATh MO (popMyie

I, =~1 3(1) +1 3(11) , (76)

rae Iy U Ly — OPTOTOHAILHBIE COCTABIAIOLINE TOKA, KA, KOTOPBIE CJICAYET BBIYUCIATH MO BBIPAKECHHUAM
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V6 o . Y . Y _
Iy == {ImSIHE[ZCOSOLSIH(OL+§)—SIH(20L+’Y) COS§]+IdCOS (oc+y)},
. . > (77)
.Y Y Y ¥V : .
Ly =% {Imsmf[2cosoccos(oc+§)—cos (200 + ) Cos - Siny/z]—ldsm (oc+y)},

Il puMedaHnue. YTl O ¥ Y B BRIpAXCHUAX (7/7) cAeayeT BEIpaXxaTh B paguaHax.

4.4.5.8. Cocrapadoiue TpexdPasHOM MOLUIHOCTH KACKAOHOIO IMpeodpasoBaTteas:. akTUBHYIO (F,) B
MEraBaTTax U pEakTUBHYIO ((J,) B MEraBoJIbTaMIMEpPax, KOTOPHIC ACUCTBYIOT HA IIMHAX MEPEMEHHOTO TOKA
MOJACTAHLIMMU, CACAYET OMPEACAITh MO (POpMyJIaM:

Py = +3U(Nlgy); |
’” (78)

O, = —3U(Nlgy).

4.4.5.9. Jlenctyouiee 3HaueHUE PpazHOU D1 C 3KBUBAJIECHTHOM CUCTEMBI ( £.) B KMJIOBOJIBTAX CIACAYET
ONMpPEOCATh C YUYETOM MOTEPh HANPSKCHUSA B JIMHUM MEPEMCHHOIO TOKA OT AKTMBHOM M PEAKTUBHOM
MOILITHOCTEHN, pACXOAYEeMBIX Ha MpeoOpa3OBaHUE SHEPIUU

g = \/( RAVEYNEALZY 79)

rae U, — (pasHOE HANPSIKECHUE HA MIMHAX MEPEMEHHOIO TOKA MPeo0pa3soBaATCIbHOM MOACTAHIIMMN ( BBIITPS -
MUTEABHON WJIM HHBEPTOPHOM), PABHOC HOMUHAJIBHOMY HAMNPSKECHUIO, KB;
X; — HHIYKTUBHOE COIPOTUBJICHUE JUHUH MEPEMEHHOTO TOKA HA CTOPOHE BBIMIPIMUTECABHON WIH
MHBEPTOPHOM MOACTAHLIMU, OM.
4.4.5.10. JenctByolice 3HadeHUE (PA3HOIO HAMPSCKCHUA HA LIUHAX MEPEMEHHOTO TOKA MpeoOpa30Ba-
TEJIbHOU NMOACTAHIUU (U,) B KWJIOBOABTAX MPHU U3BECTHOM D/1C CHUCTEMBI CIICAYET ONPEACIATh 1O POPMYJIC

U =VNE2- (AU 0)* + AU, gy » (80)

rne  AUpg = Xp(Nigyy), AUy = X (V).

4.4.6. I3MeHeHHe mapaMeTpoB peXuMa DIJIeKTporepenauyd TIpH KOPOTKOM 3aMBIKAHWH B JIMHUH
MOCTOAHHOIO TOKA

4.4.6.1. Pe3ynpTaTthl pacuera MepexOomHOTO TIpoliecca B BBIMIPAMUTENE, MOJYUYEHHBIE C TIOMOIIBIO
OBM, npuBeacHsl B NPUWIOKECHUU 10. DTU KPUBBIC OTPAXKAIOT THIIOBOM XapakTep MPOTCKAHUS MPOLECCOB.

HHPH/ITOXKEHHE 1
Cnpaeounoe

Taonuma 2

Ta6nuuna 1 DIEKTPOXHMHYECKHE KOHCTAHTBI, HCHOJIb3yEMbIE
npu pacuere TOKOB K3 0T CBHHIOBO-KHMCJIOTHBIX
Pacuernnie aannbie aua akkymyasaropa CK-1 AKKYMYJISITOPOB
[Mapametp Exnnuia JHa4YeHue DIIEKTPOXUMHUYECKAA Enunua [Tpenennr
N3MECPCHHUA napaMeTpa KOHCTAaHTa N3MCPCHHA N3MEHECHUSI
h M 0,170 q0 0. €. 1,20—1,34
d M 0,170 D M2-c L (1,0—1,1)-10—°
! M 0,003 Vs (Om-m) 1 10—25
Ly B N 2,05—2,15 N monp-1 L m-AT L 4,9—3,5
Ryro OM 6,3-10 21 B /(mompn—!) —0,0242
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IHHPUHITOXEHHE 2
Cnpaeounoe

VUYET BJINIHUA DJIEKTPUYECKOHN JIYVITU HA TOK K3 B YCTAHOBKAX ITOCTOAIHHOTI'O TOKA

JasucamocTs KO3(ppuupenTa K, nnsa akKyMyJaaTOPHOM
oarapen Tuma CK (xpuBas 1) 1 MamMH NOCTOAHHOTO
TOKa MOITHOCTBLIO A0 100—150 kBTt H Hanpsaxennem

220 B (xpuBaa 2) ot conporuBachHusd uenu K3

Ag
0.9

0,8

a,7

0,6

a5

T

—

X/,

- --""""""---._.1'

00 200 300 400 500 600 R,mOM

Yepr. 11

S

JasncumocTh k03¢ drumenra K,

119 TCHEPATOPOB NMOCTOAHHOTO TOKA

0,9

U8

4,7

0,6

0,3

0,4

nanpsoxennem 220 B (xpuBasa 1)

n 440 B (xpuBasa 2)

OT conmpoTHBjJcHuA nenn K3
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HPHITOXFHHUE 3
Cnpaeounoe

YUET YBEIMYEHUA AKTUBHOI'O COITPOTUBJIEHNA KABEJIA OT TOKA K3

B YCTAHOBKAX ITOCTOAHHOTI'O TOKA

3aBHCHMOCTb KO3(p(PHIHEHTA YBEIHICHMA
AKTHBHOrO CONPOTHBJICHHSA Ka0eJeH pa3HbIX CeUYeHHM
C MEAHbLIMH XHMJIaMH OT TOKa K3
npu npoaoukureapHocTax K3 0,2 ¢
(cnonmbie JunuK) M 0,6 ¢ (MYHKTHPHBIE JTMHNAR)

co | I w95 10150 15 20
1612535/ 50/ 78] 95 / 20 | 150

1,7

N RN )/

1 [|] s

3 | | f / // // //
aaar

1,4
, | [ / / / 5=240MM?

7,3 | 7/

1,2 [I / / /

» I /

11 ;

. Z

o R R A

Yepr. 13

Ly

3aBHCHMOCTb KO(p(hHUMEHTA YBEIHYCHHA
AKTHBHOTO CONPOTHBJICHHA KaleaeH Pa3HbIX CEeYCHMH
C AJMOMMHMEBBIMM XHJIAMH OT TOKa K3

npu npoaoxuTrebuocTax K3 0,2 ¢

S=16MM*4

(criommnie aunmK) M 0,6 ¢ (MyHKTHpPHbIE THHHH)

507095 120 50 185 244

23 355[7{ /0 { 95 / 120 / 0 185

/

30 [, KA

Yepr. 14
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JapucumocTy K03 ¢uumenTa yseanuenus
AKTHBHOTO CONMPOTHB/JICHHMA Ka0eJeH pa3HbIX CedeHMil
C MCAHLIMH XKHMJIAMH (CILNIOIIHbIC JTMHHH)

H C AMIOMHHMEBLIMH KHWJIAMH (MYHKTHPHbIC JTMHAH)
or Toka K3 npu npoaomxkurensnocru K3, pasnoii 1 ¢

c 5=35mMM*
v 507095 120 150 185 240

vy | S0\095}r20] 150 785 5=240mm2 |

[y
H

7,6

Yepr. 15



3aBHCHMOCTL Pa3psAAHOrO TOKa akkymyJasaropa Tama CK-1
ot npoaouxkurebHocTH K3 nmpu K3 Ha ero 3axmumax

nq = 1,21; D = 1,0810~° m*/c; v, = 16,5 (Omm)~';
N = 5,18 (MOJIL/JI)'M/A; S11 — +0,0278; 8 = —0,0242

Ipt,A

420

440

380
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HHPUHTTOXFHHUE 4
Cnpaeouroe

3aBHCHMOCTD HANPSKECHHA HA 3AXKMMAX

sapsukenHoro akkymyasropa thma CK-1

OT CHJIbl TOKA B HAYAJIbHbIH MOMenT K3
npy TeX xKe yeaoBuax M ¢t = 25 °C

U,,B

1,0

1,2

0,8

0,4
[ l—

50 100 150 200 250 300 350 400 Jpg.A

Yepr. 17
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HHPHITOXEHHUE 5
Cnpaeounoe

YIHHPOUHIEHHAA METOAUKA PACYETA HAYAJIbHOT'O TOKA K3
B IIEIIN AKKYMVYJIATOPHOUWU BATAPEN

HauvanoHei TOK K3 B 11enm akkymyadaTopHou datapen (/) B aMIiepax BEIYUCIAIOT IO (DOPMYIIE
nk

7= BTO _
k0 (n/m) Rypo + Ry

IIC 71— YUCIO IMOCASIOBATEABHO COCANHEHHDIX 3JIEMEHTOB (PAaBHO UMCIY SJACMECHTOB, HAXOIMIINXCS B IOA3APSIC);
m — YHMCIIO TIapaUICJIbHO COCAUHEHHBIX 3JIEMEHTOB (PAaBHO HOMEPY aKKYMYJIITOPHOM Oatapen thna CK).
Bxomsiiie B 3Ty (popMysTy BETMIMHBI ONIPCOC/ISIOT MW NIPUHUMAIOT PaBHBIMU:
1) BHELIHEE COMPOTHUBACHHE OO TOYKM K3 (R ;) B OMax ¢ y4€TOM MEPEXOIHOTO COMPOTUBICHUA LICTOUYHLIX

KOHTaKTOB DJICMEHTHOTO KOMMYyTaTOpa (K, )
RB]J_[ :RB]_I_[ T RBIG

npuHumMmasa R, . = 0,005 Owm;
2) TPAaHMYHOC CONMPOTHUBICHMC (R,) B OMax

R, = (n/m) 7,510~
3) mpu R g > Ry,
E..=193BuR,, =5410"3 OMm;
mpu R, < Rrp
E..=170 BuR,,=4010"° Owm.

HampaxeHue Ha 3aKMax akKyMyJIaTOpHOM Oatapeu () B BOMBTAX B HAUAJIBHLIN MOMEHT K3 OnpenensdoT 1o
popmyie

UO = R rBLL[ IKO'

ITPUHTOXKXKEHHUE 6
Cnpaeounoe

Taonumma 3

OprenTHpoOBOYHBIE KPATHOCTH MAKCHMAJIBHBIX (IMKOBBIX) 3HAYEeHHMH TOKOB K3 111 MalmmMH nMOCTOSHHOIO TOKA
nanpsaxeaneM 110—750 B B 3aBHCHMOCTH OT NPOHM3BEACHMA MOIMHOCTH MAmMMH, KBT,
HA 9aCTOTY BpalleHHuA AKOPsA, 00/ MHH

PacueTHBIN mmapaMmetrp KpatHOCTH MakcUMMaabHBIX (ITMKOBBIX) TOKOB AJI51 MALLUWH HAMpsoKeHueMm, B

P KBT-(06/M1H) 110 600—750

HoMm P oM

KOMIEHCUPOBAHHbBIC MAIIIVHBI

100000 — 12—8 —
250000 — 13—9 15—12
300000 — 15—10 15—12
1200000 — — 16—15
HexoMIeHCPOBAHHDBIC MAlIMHDI
SU00 3>—4 6,5—4 —
10000 6,5—5,5 6,5—4 —
100000 7,5—6,5 7—6 —
150000 7,5—6,5 7—6 —
SU0000 — 14—8 —
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[TPUHITOXEHHE 7
Pexomendyemoe

OOPMYJIbI JI1 PACYETA ITAPAMETPOB CXEMbI JAMEIINEHNUA MAILINH
IHOCTOAHHOI'O TOKA

WMHIYKTUBHOCTb OOMOTKY BO30OYKICHMSI MALIMHbI TIOCTOSSHHOTO TOKa (L) B TCHpH

120(0f0a Eb (1)

L= .
/ Na A ﬂfljg

NHAYKTUBHOCTD CEPUECHON (KOMITAYHOIHOM) OOMOTKM (L.) B T¢HpH

W~ d
L= L oL (2)

(l)f ac |

NHIYKTUBHOCTE AKOPHON OOMOTKY (L ,) B TEHPH [II1 HEKOMIIEHCUPOBAHHBIX MAILIVH

U 1 1 U
L,= A 5 K,=5 —, (3)
¢ : [HOM 2,”:& . 2pn0 [HOM
60

rae K, — KO3(PPUIUUCHT HACBIICHNA MATHUTHON CHCTEMBI TJIABHBIX MOJIIOCOB MAIIVHHI;
U1 KOMIICHCUPOBAHHBIX MAIIMH

L, = 4, ([]HOM | _3 21 ([]HOM | (4)
HOM 't fﬂ PRy Lhom
60

MHIYKTUBHOCThL AKOPHOM LICTIM KOMIICHCUPOBAHHBIX MAaIlIMH (L) B TCHPH
Ly=L,+t L, + L,, (5)

roe L, — MHOYKTUBHOCTL OOMOTKH SIKOPA,;
L, — MHAYKTUBHOCTb KOMIICHCALIMOHHON OOMOTKM;
L, — VHAYKTUBHOCTbH OOMOTKM TOOABOYHLIX ITOTIOCOB.
MHOYKTUBHOCTh SKOPHOM LIETIY TeHEPATOPOB (L) B TEHPH

L =0,15-Hon | (6)

Tae )y — OCHOBHAs yIJIOBasA CKOPOCTb BpallleHUsS SKopd, 1/c;
p — UNCIIO Tap TJIaBHBIX MOJIIOCOB.
MHIYKTUBHOCTH SKOPHOM IIETIN HEPCBECPCUBHBIX OLICTPOXOMHBIX MAIWH (L,;) B TCHPU

UHOM Cx

, (7)
Tyom PMy

L, = 19,1

1 — m1g aBUraTeac;
2 — IUT TCHEPATOPOB.

NHIYKTUBHOCTbh AKOPHOM LIETIM PAIUUYHBIX IPYIIT MAILUH ITOCTOSHHOTIO TOKA (L) B reHpH

Uion 1
L. =2 , (8)
§ IHOM p(OO

rae A — 0e3pasMepHBIN KO3MOUIIMECHT, YIUTHIBAIOIINY OCOOCHHOCTL KOHCTPYKIIMM MAIIMHBI IIOCTOSHHOTO TOKa. Ero
PACCUUTBIBAIOT MO JAHHBIM 3aBOACKOTro popmyisapa. I1py OpueHTUPOBOUHBIX pacucTax JOIIYCTUMO MCIIOJIb30-
BaTb CPCIHNEC 3HAYCHUSA VKA3aHHOTO KO3 (pUIIMECHTa, IIPUBCIACHHBIC B Ta01. 4.
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AKTHUBHOE€ COIIPOTUBIICHNE OOMOTKM AKOpda (K,) B oMax

Ui I
R, = (0,36/,+0,45 1) = 1077, 9)

wom Ux(@/p)

roe /, — IJIMHA MarHUTONMpOBOAAa 0€3 BEHTWIALMOHHLIX KAHATIOB, CM;
T — NOJIOCHOC JCJICHUEC, CM;
J, — TUTIOTHOCTb TOKa B OOMOTKE SIKOPA, A/MM2;
U, — MEXKCEITMEHTHOE HAIPSKCHNE HA KOJUICKTOPE, B, KOTOPOE CleayeT OnpeaeisaTh 1o (hopMyJie

[ — Usiom Tom (10)
Y mrA (a/p)’

A; — TUHEMHAad Harpy3ka akops, A/cM;
r — paguyc IKOpsd, CM.
CyMMapHOE CONPOTUBICHUE SKOPHON Y KOMIICHCAIIMOHHON OOMOTOK M OOMOTKM JO0AaBOYHBIX ITOJIICOB C VYCTOM
IMAOCHUS HAIIPSKCHUA Ha LIeTKaxX (R,;) B OMax)

R, = 2R, (11)

Taonuuma 4

PacuerHnie napaMerpnl 4189 MAIIMH NOCTOSHHOTO TOKA

3HaYEHME PAacCYECTHOIO mapaMeTpa
[ pyrira MaluH rMOCTOAHHOIO TOKA
A Acp 1Ty, C
THUXOXOOHBIC PCBCPCUBHBIC ITPOKATHBIC IBUTATCIN 0,075—0,125 (0,100 (,025—0,070
To Xe, ¢ ABYXXOIOBOM OOMOTKOI AKOPH 0,065—0,100 (0,085 0,040—0,060
BBICTPOXOIHBIC HEPEBEPCUBHBIC NPOKATHBIC ABUTATCIN
CIICIINAIbHBIC 0,060—0,070 0,065 0,012—0,020
['eHepaTOPDbl MOCTOSAHHOTO TOKA C OJHOXOI0OBOM OOMOTKOM
AKOPSI 0,140—0,175 0,157 (0,018—0,030
BBICTPOXOIHBIC HEPCBCPCHUBHBIC MPOKATHLIC ABUTATCIIN 0,080—0,115 (0,097 (,020—0,030
['eHepaTOpPhbl MOCTOSHHOTIO TOKA € JBYX- U TPEXXOAOBbIMU
OOMOTKaMM 0,115—0,145 (0,130 (0,020—0,035
[MTaxTHBIE TOOABEMHBIC IBUTATEIN TTOCTOIHHOTO TOKA o 0,25 o 0,25 Jo 0,1
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ITPUHITOXEHHE &
Pexomendyemoe

®OPMYJIBI I PACUETA IIAPAMETPOB CXEM 3AMENIEHUS CETHU
IMEPEMEHHOTO TOKA ¥ IPEOBPA3OBATEJILHBIX TPAHC®OPMATOPOB
MPOMBIIIJIEHHBIX U TATOBBIX HOJICTAHIINMI

MHOYKTUBHOE ¥ aKTUBHOE CONPOTHUBICHUA CCTH IICPEMEHHOTO TOKA (X. 1 R.) B OMax CAEOYEeT PacCUYUTHIBATD T1O
dopMyIaMm:

2
P — UH0M2 ,
C ’
SK

R. = X/(X/R)..

MHAOYKTUBHOEC ¥ aKTUBHOEC COIPOTHUBJICHUA MPeOOPa3oBaTCAbBHOrO TpaHcpopmaropa (X, u R.) B OMax ClaenyeT
ONPCIOCTIATDh O POpMyIIaM:

XT

U2 AP,
_502 (1u_6{0 _(S )2;

HOM T HOM T

R — gﬂomz (SAPK )

HOM T HOM T
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ITPUHITOXEHHUE 9
Pexomendyemoe

®OPMYJIBI I PACYETA ITAPAMETPOB CXEM 3AMEIIEHNS CUCTEMBI
C DJIEKTPONEPEJAYEN IMOCTOSHHOTO TOKA

MHOYKTBHOE CONMPOTUBICHUE IPEO0OPa30BaATEAbBHOTO TpaHChopMaTopa (X;) B OMax OOIIYCTUMO ONPEICIIATh 0€3
y4eTa €ro aKTUBHOTO CONPOTUBIICHUS

Uy UE[OM2
=100 S,

HOMT

WMHIYKTUBHOE COIPOTHUBICHUEC JUHUN MIEPEMEHHOIO TOKA (A7) B OMax CJCAVET OIPEHCIATh ¢ YUETOM KO3 Pu-
LIUCHTA TpaHChOpMALIUM IPCOOPaA30BaATCIbHOTO TpaHCchoOpMaTOpa

o’

HOM?2

X, = Xl (

.

Upaﬁl

Hanpsxenne padovyero oTBeTBICHUA (Upy51) B KWIOBONBTAX NEPBUYHOM (CETEBOM) OOMOTKH IPEOOPa30OBATETb-
HOTO TpaHCPHOPMATOPA CICAVET OINPCACIAThb, UCXOO U3 CACAVIOIICTO COOTHOILICHUS

UH0M2 _ \/3_ US

7

Upaﬁl US HOM

roe U, oy — HOMUHAJIBHOC JIMHCWHOE HANIPAXKCHUE HA LIMHAX MPeoOpa3oBaTCAbHOM MOACTAHUMM, KB, IPUIOXKEHHOE
K IMEPBUYHON OOMOTKE TpaHchoOpMaTopa;
U; — pacdyeTHOE (Pa3HOE HANIPAKEHNE HA IINHAX MPeo0pa3oBaTeILHON MOACTAaHIMN, KB, obecnieunBaoiee
HOMMHAJIbHBIA PCKUM IIPCcOOpa3OBaHUs.
[lapameTpnl 1T-00pa3sHOM CXeMBbI 3aMELICHUS JIMHUY ITOCTOSHHOTO TOKA CIASAVET OINPEACIATh 110 (POPMYJIaAM:
IJI ABYXLECITHOM JIMHUU (CUCTEMA «ITPOBOJI—ITPOBOI» )

Ldl,2 — 2Ld T (X n[d1,2)/(0;
Rd1,2 — 2Rd T I nZd1,2;
IJTA OMHOLICTIHOM JIMHUM (CUCTEMA «IIPOBOI—3EMJISI» )

Ly = Lg+ (Xqalg 2)/0;

Rd1,2 — Rd T I 341’1,2*
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HPH/TOXKEHHE 10
Cnpaeounoe

PE3YJ/IBTATDBI PACYHETOB HA 5BM IIEPEXO/JHbLIX ITPOIIECCOB IIPHA K3

B KauecTBe mpuMepa Ha 4epT. 18 ImpuBeAcHBI PE3VAbTATHI pacueTa HAa DBM mepexomTHOro nmpouecca B BBIIIPA-
MUTENE ITpy K3 B JIMHMM NOCTOSSHHOTIO TOKA. TSI HAITAOHOCTU PEXKMMHBIC IMapaMeTpbl BLIPAXCHBI B KPAaTHOCTIX

COOTBETCTBYIOLIMX HOMUHAILHBIX MapaMeTpOB (VIJIbI O M Y BLIPAXKCHBI B paguaHax).

Ilepexoanbii mponece HA CTOpoHe BrmMpavMHTeAa npa K3
B JJMHMH NOCTOSAHHOTO TOKA

Yepr. 18
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