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Hacrosmuuii ctaHgapT pacnpoOCTPaHACTCS HAa JICKTPOYCTAHOBKU TOCTOSTHHOTO TOKAa, B KOTOPHIX
HUCTOYHWKAMM SHEPTUHU MOCTOSHHOTO TOKA (NMpeoOpa3oBaTe/IIMH) SIBJISIOTCS:

- CBMHIIOBO-KMCJIOTHBIE aKKYMYJISITOPHBIC OaTapew;

- MAIIMHBI MOCTOSHHOTO TOKA MAPAJUICIBHOTO BO30YKICHHUS

- Tpex(a3Hble BEHTUJIbHBIE MOJYNMPOBOAHUKOBBIE BHIMPIMMUTEIH, BBINIOJHEHHBIE MO CXEME JIBe 00-
paTHBIE 3BE3IbI ¢ YPABHUTECIIBHBIM PEaKTOPOM;

- Tpexda3sHble BEHTUIBLHBIE TTOMYNPOBOAHUKOBBIC BBIMIPSIMUTENH, BHIMOIHEHHBIC TIO CHMMETPUIHOM
MOCTOBOM CXEME.

CTaHzapT He paclpOCTPaHSETCS HA SJIEKTPOYCTAHOBKM TOCTOSHHOTO TOKa HANPSDKEHWEM BHILLIE
+ 750 xB.

CraHgapT He periaMeHTHpYeT:

- METOAMKY pacueTa TOKOB NPH BHYTPCHHHX TOBPEXACHMIX B MCTOYHHKAX SHEPTHH MOCTOSTHHOTO
TOKa (npeodpas3oBaTensax) (MpU 3aMbIKAHUM IUIACTUH B aKKyMYIATOPaxX, NMPU 3aMBIKAHUU BUTKOB U CEKLIU#
0OMOTOK B MallIMHAX TMOCTOSTHHOTO TOKA, MPH MPOGOSAX BEHTUIICH B MpeoOpa3oBaTeisix);

- METOmuKy pacuera TokoB K3, yuurtsiBaouryio passutue apapum (K3 B C€TH MOCTOSSHHOTO TOKA U
BHYTPEHHEE MOBPEXKICHUE);

- METOIUKY pacueTa TOKOB K3 TpH CJIOXHBIX BHAAX MOBPEXICHWI B CETH MOCTOSHHOrO ToKa (K3
MOJIOCHBIX TIPOBONOB — OTXKMT TMPOBOJA — 3aMbIKaHHE MPOBOAA HA 3€MJIIO);

- METOTUKY pacueTa ToKOB K3, yUHTHIBAIOIILYIO B3AUMHOE BIMSHHUE Yepe3 OOLLyI0 BETBb TOKA UCTOU-
HMKOB (nmpeodpa3oBaTeieii) MOCTOSTHHOTO TOKA Pa3HbIX BUAOB (THIIOB);

- METOOUKY pacyeTa TOKOB K3, yUMTBIBAIONIYIO 3JI€KTPOMEXAHHYECKHE MEPEXOAHBIE PEXXUMBI SMIEKT-
PUYECKUX MAIIIMH;

- METOmUKY pacueTra TOKOB K3, YUMTHIBAIONIYIO pacHpeleieHHOCTh MapaMeTpoB JJIMHHBIX JIMHHIA
TIOCTOSTHHOTO TOKA;

- METOOUKY pacueTa TOKOB K3 B cnenuaibHBIX YCTAaHOBKax (AaBTOHOMHBIE CHCTEMBI, YCTaHOBKH
MOCTOSIHHOTO TOKA TOMBHXKHOTO COCTaBa);

- Mmeronuky pacueta TokoB K3 B kaHanax MI'JI-ycTaHOBOK;

- METONUKY pacueta TOKOB K3 ¢ yuyeTOM HEMHMHEHHOCTEH 3eKTPHUECKHMX XapaKTEPUCTUK MALIMH
MOCTOSIHHOTO TOKA, TOKOOTPAaHUUYMBAIOIINX M CTVIAXXKHUBAIOLIMX PEAKTOPOB.

Bce TpeGoBaHus cTaHmApTa ABISIOTCS 00S3aTENHHBIMU.

1. OBIITUE TTOJIOXKEHHUSA

1.1. NcxomHbie noJ0KEHHS

1.1.1. HacTosumii cTaHmapT yCTaHABIMBAET OOIILYIO0 METOAMKY pacueTa TokoB K3 B a1eKTpOyCcCTaHOB-
Kax MOCTOSIHHOTO TOKAa B HAYAJIBHBIA M MPOU3BOJBHBIA MOMEHTH BPEMEHHM, HEOOXOIMMBIX IJIsi BHIOOpa
5JIEKTPOOOOPYIOBAHUS M MPOBEPKHU ero mo ycinoBusaM K3, mig BeIGOpa YCTAHOBOK M OLIEHKM ACHCTBUS
3aLIUT M aBTOMATUKH, JJISI pacyeTa 3a3eMJISIOIIUX YCTPOWCTB.
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1.1.2. CTaHzapT yCTaHABIMBAaET METOJUKY PAaCY€TOB TOKOB NMPH 3aMBIKAHUHU TOMIOCOB CETH MOCTO-
SIHHOTO TOKa, a TAKXE MPU 3aMBIKaHUH TIOJTIOCA HA 3eMJII0 (KOPIYC) 3a3¢eMJIEHHOM CETH.

1.1.3. BenuuwHbI, nomiexalme ONpeAcieHUIo, U JOMyCTUMAasA TOTPELIHOCTh pacyeToB TOKOB K3
OMpeleNsIoTCs yKa3aHHbIMU B 1. 1.1.1 wensitmu. JUig BEIGOpa 371eKTPOOGOPYIOBAHUS M 3aLUT JOMYCKAIOTCS
NMPHOJIKEHHBIE METOIBI pacdera. OnpenesieHuIo MOIIeXar:

- 3HayeHue Toka K3 B Lenmsx mocTosSIHHOTO TOKA B TPOM3BOJIbHBINE MOMEHT BPEMCHH;

- MaKCHMMaJIbHOE (MUKOBOE) 3HaYeHue ToKa K3 B Lienmsax mocToSHHOIO TOKa;

- ymapHeiii Tok K3 B Hensx mepeMEeHHOro TOKAa BEHTWIBHBIX MpeoOpa3oBareicii (MpH Tpex- W
mByx(dasaeix K3 B BeHTHIBHBIX OOMOTKAX MPpeoOpa30BaTeIbHBIX TPaHC(HOPMATOPOB);

- MAaKCHMMAJIBHOC 3HAUCHHWE YCTaHOBHMBILErocsi Toka K3 B Lemsx MOCTOSHHOTO TOKA BEHTHJIBHBIX
npeoOpa3oBaTeici;

- MMHHMMAJIBHOE 3HAYeHHWE ycTaHOBMBHIErocs Toka K3 B LensAx MOCTOSSTHHOTO TOKAa BEHTWJIBHBIX
npeoOpa3oBaTesicid.

1.2. Ucxonupie Aannbie

1.2.1. JIns pacuera TokoB K3 B 3/I€KTPOYCTAHOBKAX MOCTOSHHOTO TOKA HEOOXOAMMBI JOCTOBEPHBIE
JIAHHBIE O TMIAPAMETPAX MCTOIB3YEMOTO JIEKTPOOOOPYIOBAHMS.

1.2.2. TIpuBeAEHHBIC HUXE PACUETHBIE METOOUKH YCTAHABIUBAIOT CBA3b MapaMeTPOB 3JIEKTPOOGOpY-
JIOBAaHWS C MAPAMETPAMH SKBUBAICHTHBIX CXEM 3aMELICHUSI, MO3BOJISIOLLYIO YUECTh €r0 OCHOBHBIE XapaK-
TEPUCTHKM.

1.3. Cxemm 3amMemenust

1.3.1. DnexTpooOOpyIOBaHUE YCTAHOBOK MOCTOSHHOTO TOKA B CXeMaX 3aMelleHHs, COOTBETCTBYIO-
LIMX PAaCYETHBIM CXEMaM, CJICAYCT YUUTBIBATh SJIEMEHTaMH ¢ COCPENOTOYECHHBIMHM MapaMeTpaMHu.

1.3.2. Bce 5€MEHTBI CXEMBI 3aMEUICHHUSA, KpOME 3JIEMEHTA, 3aMELIAIOLET0 SJeKTPUUYECKYIO IVTY,
JOIMYCTUMO CUUTATh OOJIANAIONIMMH JTMHEHHBIMH XapaKTePUCTHKAMH, T. €. HX CAMOUHIYKTHUBHOCTD U B3a-
MMOMHAYKTUBHOCTD, KOA()GUUHMEHT MArHUTHOTO PAcCesTHHUSA, a TaKKe 3JICKTPUYECKOE COMPOTHBICHHE
MOCTOSTHHOMY M TIEPEMEHHOMY TOKY MPHHHMATh HEU3MEHHBIMHM, He 3aBUCSIUMMH OT 3HAUEHHUS TOKA
HATpPSCKEHUA.

1.4 ITapameTpsl cxeM 3aMeneHHS

1.4.1 TIapaMeTphl CxeM 3aMEUICHUS MOTYT OBITh BBIPAXKCHBI KAK B MMCHOBAHHBIX, TAK H B OTHOCH-
TeJIBHBIX enUHULAX. [IpenmoYTuTeIbHO UCTIONB30BAHHE CUCTEMBI MMEHOBAHHBIX CIMHUIL.

1.4.2. TlapaMeTpsl 3JIEMEHTOB CXEMBI 3aMEIICHUA CIeAyeT OTHOCHTDh K CTYIICHHM HANPSDKCHUSA CETH
TIOCTOSTHHOTO TOKa.

1.4.3. TIpu pacuerax TokoB K3 B 571eKTPOyCTAHOBKAX, B KOTOPHIX HCTOYHMKAMH SHEPTHH (TIpeodpa-
30BaTe/SIMU) ABISIOTCS TpeX(a3Hble BEHTWIBHBIE BBIIPSIMUTEH, COCTABJIEHUE CXEM 3aMEUICHUsT Tpexdas-
HBIX LIETICH TIEPEMEHHOIO TOKA, a TAKKe ONMpPEIe/ICHUE MapaMeTPOB PA3TMIHBIX JICMEHTOB M TIPHUBEICHHE
MX K ONHOU CTYIIEHU HANPSKCHUS CenyeT NMpou3BoauTh B cootBeTcTBUM ¢ TOCT 27514,

Ipu ynpoleHHBIX pacyeTax JOIMyCTUMO MCTOYHUKHU SHEepruM (Tpeobpa3oBaTe/ivi) B CXeMax 3aMellie-
HUS TIPEACTABIATh SKBUBAJCHTHBIMU TMapamMeTpamMy, KOCBEHHO YUYMTHIBAIOIIMMHU TAPaMETPHl CXEMBI M
peXUMa MUTAIOLLEN CETH MEPEMEHHOTO TOKA.

1.5. Ucnoan3osanme DBM

1.5.1. DBM pekoMeHAYeTCS MCIONIb30BaTh P MACCOBBIX pacueTax TOKOB K3 1ist olleHKH aBapuii-
HBIX PEXHUMOB O0OPYIOBAHUS DIEKTPOYCTAHOBOK MOCTOSHHOTO TOKA, a TAKXKE TP PACUETAX MEPEXOTHBIX
PEXHMMOB PETYIMPYEMBIX BEHTHIBHBIX MpeoOpa3oBaTesieii, B YaCTHOCTH, Mpeobpa3oBaTeNeil SIeKTponepe-
Jlad WIM BCTABOK MOCTOSIHHOTO TOKA.

2. PACUYET TOKOB K3 B BJIEKTPOYCTAHOBKAX, ITOJTYYAIOIIINX ITUTAHUE
OT AKKYMVJIATOPHBIX BATAPEU

2.1, Pcxoanbie JaHHDbIE ISl PACYETA M MX YCJIOBHbIC 0003HAYCHHUS

2.1.1. TeoMeTpUyeCKHE TTapaMETPHI TNIACTUH CBUHLIOBOTO aKKyMYJIITOpA:
— BBICOTA 3JIEKTPOIHBIX IJIACTUH, M;

— JUTMHA BJICKTPOIHBIX IJIACTHH, M;

— PacCTOSHUE MEXIY DACKTPOIHBIMU IUITACTUHAMHU, M.

.1.2. Yucno 3meMeHTOB aKKyMYJIATOpHOM OaTapeu:

— YKCJIO MOCIEIOBATENIEHO COSTUHEHHEBIX JIEMEHTOB;

— YKCJIO MapaUIeIbHO COSAUHEHHBIX SJIEMEHTOB.
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2.1.3. HavanbHble MapamMeTpsl:

q0 — HavaJIbHasA OTHOCUTEIbHAS MUIOTHOCTD DJICKTPOJIUTA;

Ry — HavyaJIbHOE COMPOTUBIIEHME BJIeKTponuTa, OM;

R} — HAYaJbHOE COTIPOTUBJICHME MONOXUTEIBHOU MIACTUHBI, OM;

Ry — HaAvajJbHOE COMPOTHUBJICHUE cemaparopa, OM.

2.1.4. DAEKTpOXMMUUYECKHE KOHCTAHTHI:

D — xo3dhduuent muddysuu monos HSO,~, m2¢~1;

N — TMOJIOXMUTEIbHAS KOHCTAHTA, XapaKTePU3yIOlIasi MHTEHCUBHOCTD SJIEKTPOIHBIX PeaKLUH,
MombT LM ATl

A — yIebHas 31eKTPOIPOBOAHOCTD 31eKTpoauTa, CM-M !

&i1, &1 — MOJOXUTENbHAS W OTPHULATENIbHAS KOHCTAHTHI, OMpeneisieMble TMPU anmpOKCMMAIMH
ypasHeHuit Heprcra, B/(Monp—1).
2.1.5. PacuetHbie 3HayeHMs mapaMeTpoB akkymymsaTopa CK-1 u 3HaueHUS 3€KTPOXUMHYECKHX
KOHCTaHT CBUHIIOBO-KUCIOTHBIX aKKYMY/ISITOPOB TIPUBEACHBI B TIPUJIOXEHUH 1.
2.1.6. OmpenensteMble TapaMeTPHl (IIPOMEXYTOUHEIE), HCIIO/IB3YEMBIEC TIPH pacueTax:
B — KOHCTaHTa, XapaKTepH3yoIlas yIeJbHOE COMPOTUBJICHUE DJICKTPOIUTA TMPH 3a0aHHOM
KOHLICHTpAllMM U Temmieparype, OM/M;

E, — obpatumast DJIC akkymynsaTopa, B;

E, — OJ1C nmonsipu3aumu aKKymyJaaropa, B;

E;; — BHYTpeHHsa D/1C akkyMyasaTOpa, HAXOMSUIETOCH B PEXXMME KPaTKOBPEMEHHOTO paspsiia
OonblIMM TOKOM, B; rpaduuecku onpeaensioT Kak TOUKY MepPeceueHms CpsMICHHOM
BOJIBT-aMITEPHOI XapaKTEPHUCTHKHU C OCBIO OPIMHAT;

R, — BHYTPEHHEE CONMPOTUBJICHUE aKKyMysiTopa, OM.

2.1.7. TTapaMeTphl, XapaKTEePU3YIOIINE CETh MOCTOSHHOTO TOKA:

R,, — aKTMBHOE CONMpOTHBJIcHUE BHelHeH ceTu (uenmu K3), Om;

R,, — axTUBHOE COMPOTHBICHUE OIIUHOBKHU, OM;

R — aKTHUBHOE CONPOTHUBICHHE Kabeaeii, OM;

R,  — aKTMBHOE CONpPOTHBJIEHHE MPOBONOB, OM;

R,y — aKTMBHOE CONMPOTUBICHHE TOKOBBIX KaTYLLEK OTKTIOYAIONIHNX anmnapaToB, OM;

R,. — conporuBieHUEe KOHTAKTHBIX COCAMHEHMI, OM.

2.2. CxeMa 3amemeHust

2.2.1. Tlpu cocTaBieHUU CXEMEI 3aMeleHHs I pacyeTa TOKOB K3 B 9/1eKTpOyCTaHOBKAX, MOMyYa-
IOIIKX MMUTAHUE OT aKKyMYJSATOPHOM OaTtaped, HOMYyCTHMO HE YUYWTHIBATH MHAYKTHBHBIE CONMPOTHBICHMUS
9JIEMEHTOB Lereit (cM. uept. 1).

Cxema 3aMelIeHHs CETH, NIMTAEMOH OT AKKyMy/ISTOPHOM Oarapen

Ebm Pom Row R ’?np Rmx Rec AUa

Yepr. 1

2.2.2. TIpu pacyere TokoB K3 cnenyer yuuTeIBaTh CONMPOTHBIEHHE IMOCTOSHHOMY TOKY OLIMHOBKH,
kabenei, MPOBOAOB, TOKOBBIX KATYHIEK OTKIIOYAIOIIMX aNapaToB M MEPEXOIHOE COMPOTHBICHHE KOHTAKT-
HBIX COCIUHEHUH, NM03TOMY BHellIHee conporusieHue nenu K3 (Ry,) B oMax B o0LIEM Ciydae paBHO

RBLL[=ROLH+RK6+RHP+RTK+RKC’ (l)
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2.3. Pacuer Toka K3 ¢ yuerom asexTpuueckoii ayru B mecre K3

2.3.1. Ilpu ompeneseHUM MMHMMAJIBLHOTO 3HaueHMsA ToKa K3 HeoOxomumMo yuyuTBIBATH BIMSHHE Ha
ToK K3 aKTHBHOTO COTIPOTUBICHHS SJCKTPUUYECKON AyrHM, BosHUKawuieir B Mecte K3. D10 3HaueHue
PEKOMEHAYETCSI ONMPEACATh MO hopmyIie

IKD. = KIIIK M?

rae K, — nonpaBouHbli KO3(MDMHULUNEHT,
I ., — ToK MeTamyeckoro K3.
3rauenns kospduimenta K, mist 3/IEKTPOYCTAHOBOK € aKKYMY/ISITOPHBIMH OaTapesMH ABIITIOTCS
dbyaKIMEi pe3yIbTHPYIONIETO cCOpoTHRIICHUS Lenu K3

R=R_+ R,

U UX CJICAYeT OMpeaeisaTh Mo KpuBoi 1 Ha gept. 11.

2.3.2. Tlpu onpeneneHUU MUHUMAJILHOTO 3HaUYeHHs ToKa K3 pekoMeHIyeTCSl yIMTHIBaTh YBETMUECHHE
AKTMBHOTO COTIPOTUBJICHUS Kabers K MoMeHTy oTkmoueHusa K3 Beaencreue ero HarpeBanus Tokamu K3.
AKTUBHOE CONPOTUBJICHHUE Kabens (r;) B oMax MpH Harpese ero TokoM K3 paccuuTsiBaloT mo ¢gopmyse

ry = G o,

rie C; — K03)GUIMEHT, YUNTBHIBAIOINNH YBEIMYEHHE aKTHBHOIO COMPOTUBIICHHSI MEIHOTO WIH AJIOMU-
HUeBoro kabens. [Tpu npuOMKeHHBIX pacyeTax 3HayeHue koabdunuenta Cy nomyckaercd
NMPUHUMATL paBHBIM 1,5. IIpn yrouHeHHBIX pacueTax koaddunuent C, ciaeayer OnpeneisiTe B
COOTBETCTBUM C 4epT. 13—15 B 3aBUCMMOCTH OT Ce4eHHs Kabemd, TOKAa U MPOJOIKHUTEIbHOC-
™ K3;
P>y — AKTUBHOE COTMPOTHBIICHUE METHOTO WM AIOMMHHUEBOTO Kabesst mpu TeMneparype 9 = +20 °C, Om.
2.3.3. Ilpu pacuere MakCHMaJbHOro 3HaueHHMS TokKa K3 mameHue HanmpskeHHs Ha DJIEKTPHYECKOM
Iyre NOMYyCTUMO HE YUMTHIBAaTh, Korma TOK K3 B ycTaHOBKe He MpeBHILIAET 25 KA, a TaAKXKE B YCTAHOBKaX
¢ OonbumMmu TokaMu K3, ecnrm He MPHHATH Mepbl, HCKIIOUAIOUIME BKJIIOYEHHE WCTOYHHMKA TMHTAHMS
KOMMYTAlIMUOHHBIM aIllapaToM Ha MPEABAPUTENIBHO YCTAHOBICHHYIO 3aKOPOTKY WIH Ha LiENb, MPeIBapH-
TEJIBHO 3aKOPOYECHHYIO IMyTEM HEMPABWIHLHOTO BKIIOUEHHUSI KOMMYTALIMOHHBIX aNlapaToB.
2.4, Pacuer Tokos K3 B ceTn, nuTaemoii 0T CBHHLIOBO-KHC/IOTHOIO AKKYMYJIATOpa
2.4.1. Pacuer Toka K3 B MpOM3BONLHBIM MOMEHT BPEMEHHU
2.4.1.1. Tok K3 (tok paspsana I,) B amnepax CBUHLOBO-KHCJIOTHOTO aKKyMyJIATOpa C MJIOCKOMAapaji-
JIEIBHBIMU 3JIEKTPOIHBIMH TIACTUHAMM Ha TMOCTOSHHOE aKTHMBHOE CONPOTHUBIICHUE B TIPOM3BOJIBHBII MO-
MEHT BpPEMEHHU CJIEAyeT OMPENensiTh o dhopMyie

4E0e—(40/17)xi t

= 2
=z 2R, +R,,)+ Bl/sin’x,’

IIe f — BpeMd ¢ Havajga paspdaa, C;
Riro = Ry + R§ + Rey;
n
R.=R l+——5— = 0,002;
BT BTO/( 255n+RBLI.I) n
Ey= 0,32 + 1,43¢p;
B = (g11 — &) N/(hd);

2(Rm() + RBIJ.I) X

Xy — KOPHM YpaBHEHMY Ctg x = B .
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Jlna onpeneneHus KOpHEH YpaBHEHUS THIMA Ctg X = ax MPUMEHSIOT METON YMCACHHON UTepalinm.

IIpuMedaHue. B KauecTBe mpuMepa Ha 4epT. 16 MpHBeAEHa 3aBUCHMOCTD Pa3psAIHOTO TOKA aKKyMYJISITODa
tuna CK-1 ot murensHoct K3 mpu K3 Ha ero 3axumax.

2.4.2. Pacuer Toka K3 B HaUaJIbHEIIE MOMEHT BPEeMEHHU
2.4.2.1. HavameHbii TOK K3 (TOK paspsma) CBUHIIOBO-KMCIOTHOTO akKymyasropa (Ip,) B ammepax
clenyeT OnpenessaTh mo ¢GhopMysie

o 4F,
=3 L . 3
k=12(R, + R,,) + Bl/sin’,

I
IIpuMmeuvaHnue. B KauectBe mpuMepa Ha uepT. 17 mIpuBemeHa 3aBUCHMMOCTb HANPSIKCHMS Ha 3aXuMax
3apsKEHHOTO akkyMyssitopa Tirna CK-1 oT CHiiel ToKa B HauayibHbIM MOMEHT K3,

2.4.2.2. Tlpu ynpoILEHHBIX pacueTaX HayaJbHbII TOK pa3psna CBUHLIOBO-KHUCIOTHOTO aKKyMyJIaTOpa
JOMYCTUMO OTPEAESATE Mo hopmysie

E-E,
b=t - @)

u npunumMars E; = 2,05 — 2,15 B; E,, = 0,10 — 0,15 B u R,; = 0,004—0,007 Om.

2.5. Pacuer TokoB K3 B ceTH, IMTaeMoii OT CBHHIIOBO-KHCJIOTHON aKKyMyJIsTOpHOU GaTapen

2.5.1. Pacuer Toka K3 0T akKyMyasaTOpHOI 6aTaped B MPOU3BONBHBIE MOMEHT BPEMEHHU CICOyeT
paccuuThIBaTh O hopmyne (2), 3ameHuB B Heil E, Ha Ey =nE,, R, Ha R, = (n/m)Ry; u E,  na E =
=nky,.

2.5.2. Tok K3 or akkyMyasTOpHOit 6aTaped B HaYaAbHBIII MOMEHT BPEMEHH CJICAYET PaCCUUTHIBATD
no dbopmyne (3) ¢ yuerom 1. 2.5.1.

2.5.3. Tlpu ynpolIeHHBIX pacdyeTax HavyaabHBIN TOK K3 oT akKyMynaTropHoii 6aTapeu cienyer orpe-
JEJSITh TIO METOAMKE, U3JIOKCHHON B MPUIOXEHUU 5.

3. PACYET TOKOB K3 B DJIEKTPOYCTAHOBKAX, ITOJIYYAIOIIINAX ITUTAHUE
OT MAIIIMH ITOCTOAHHOT'O TOKA

3.1. Ucxoannie faHHBIE /LI PACUETA, HX YCJIOBHBIE 0003HAYCHUA B (A3MCHBIE YCJIOBHA
3.1.1. Wcxomable TaHHBIE HOMHHAJIBHOTO PEXHUMa MAIIMHBL

P,y — aKTHBHAS MOIIHOCTH (MOIIHOCTH Ha Bajy), KBT;

Uiow — HampscxkeHMe sKops, B;

Liow — TOK sIKOpSI, A;

Liyow — TOK OOMOTKM BO3OYXACHMSA, A;

Ny — YACTOTA BPALICHUS SIKOPS, 00/MUH;

3.1.2. HavanbHbIe 3HAYEHUS TMAPAMETPOB PEXHMMA:

Ey — BJIC MalIMHBI TIPH XOJIOCTOM Xxoje, B;

Iy — TOK OOMOTKH BO30YXICHMS TIPH XOJIOCTOM XOAE, A;

ny — YacTOTa BpalleHUs AKops B MoMeHT K3, 06/MuH.

3.1.3. JIonoaHMTEIbHEBIC MAPaMETPhl PEXUMA:

AS  — nuHeiiHas Harpy3Ka SKOps IPM HOMMHAJIBHOM peXXUMe paboThl MAIMHBL, A/CM;
Aw,, — aMnep-BUTKH TONEPEYHOM PEaKUUK SKOPS NIPH HOMHUHAJIBHOM PeXHUMe PaboOTBI MALIHHBI;
Aw, — aMmep-BUTKH TIOCNEAOBATEILHON OOMOTKH TIPH HOMUHAILBHOM PEXHUMEe paGOTHI MAILIMHBI;
Aws — aMnep-BMTKH BO30YXICHMS TPH XOJNOCTOM XOJIE MALUMHBL.

3.1.4. OnpenenseMble H APYrHe TTApaMETPHI, HCIIONB3yeMBIE MPH pacueTax ToKoB K3:

N, — YHCJIO MPOBOTHHUKOB OOMOTKH SIKOPS;

wr — YHCJIO BUTKOB OOMOTKH BO30YXIICHMSI;

Wy — YHCJIO BUTKOB MOCJICAOBATEILHONM OOMOTKH;

a — YKMCIO Map NMapajUIe/IbHBIX BETBEH SIKOPHOH OOMOTKM,

ay — YKMCIO MapauIebHBIX BETBE OOMOTKH BO30YXIEHMS,

a, — YHCJIO MapaJUIeIBHBIX BETBECH TOCIICIOBATEILHON OOMOTKH;

c — KO3((PUIMEHT MATHUTHOTO PACCESTHHUS TJIABHBIX MOJIOCOB;
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p  — YUCIO Map NOJIOCOB MAIIWHEL,

by — x03bdUIUEHT (IIMPUHA) KOMMYTALIMOHHOM 30HbL;

egr — peaktuBHasg DJ1C KOpPOTKO3aMKHYTOM CEKLIMA OOMOTKH SIKOps, B;

Bk — YMCIIO MEPEKPHITHIX WETKOW KOJUIEKTOPHBIX TUIACTHH;

AUy — mepexoqHoe NafAeHUE HANPSDKEHUS WETOYHOTO KOHTaKTa, B;

R, — axTMBHOE CONMPOTHUBICHUE AKOPHOI 0OMOTKH, OM;

R,, — akTMBHOE COMPOTUBICHHE OOMOTKH TOOABOUYHBIX MOIOCOB M KOMITEHCAIIMOHHOI 00MOTKH, OM;

R; — akKTMBHOE CONMPOTHUBICHUE MOCIECIOBATSIIFHOM 00MOTKH, OM;

R, — nepexoaHoe CONMPOTHBICHHE LETOYHOrO KOHTAKTa, OM;

R, — cyMMapHO€ aKTMBHOE COMPOTHBJICHUE BCeX OOMOTOK AKOpHOU Lemu, OM;

R,y — cyMMapHOe aKTMBHOE COTIPOTUBJICHHUE BCEX OOMOTOK SIKOPHOI LIETH € YYETOM MEPEXOIHOTO
CONMPOTUBACHHUS LIETOYHOTO KOHTaKTa, OM;

R; — cyMMapHOe aKTHBHOE COMPOTHBJICHUE LIETH IKOps, OM;

Ry — aKTUBHOE COMpPOTHBJIcHHE BHelmHel ceTu (Hermm K3), OM, KOTOpoe clieqyeT OnpencsiTh
no m. 2.2.2.

3.1.5. Ba3ucHBIE YCIAOBUS IA ONMpeAcicHHS BEJIMIMH B CHCTEME OTHOCHUTENbHBIX €IUHMLI;
U6 = UHOM; 16 = IHOM; R6 = U6/16'

3.2. Cxema 3amemenns
3.2.1. TIpu cocTaBiaeHHH CXEMBI 3aMEIIeHUS CETH, TIMTAEMOM OT MAIIMHBI TIOCTOSTHHOTO TOKA, CIICAYET

YYUTHIBAaTh UHIAYKTHUBHBIC COIIPOTUBJICHUA OOMOTOK MANIMHBI H AKTHBHBIC COIIPOTHUBJICHUA OJICMCHTOB
LeTIeH MAlllMHBL M BHEITHEH CETH.

CxeMa 3aMmenieHus g pacyetra TOKOB Ipu K3 TOMOCOB CETH MOCTOSHHOTO TOKA TPUBEACHA HA
yeprT. 2.

QJIeKTpH‘IeCKaﬂ CXeMa H CXeMA 3aMEIICHHA CETH, MHTACMOH 0T MAIIMHB NMOCTOSHHOTO TOKA

Yepr. 2

3.3. Pacuer TokKoB K3 B ceTH, muTAEMOIi OT MAIIMHBI IOCTOAHHOTO TOKA
3.3.1. Toxu K3 B uenu saxops (iy) ¥ B UM OOMOTKH BO30YXIEHHUS (ir;) MAILKMHBI MOCTOSHHOTO TOKA
B MPOM3BOJILHBII MOMEHT BpeMEHHU CJIeIyeT ONPEAeATE MO hopMyaM:

idt = id,,o — id,O e_t/Td’ + (id,() — idw)e_t/Tf:; (7)
o= o+ (o — o) € Td + (o — ip)e T, ®

rae iy, — ycraHopuBiuiica Tok K3 B menu saxops;
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ig, — YCTaHOBUMBLIMIACA TOK K3 B uenu o6MOTKH BO3OYXACHHS,
i — MepexomHblil TOK K3 B enu sKopsi B HAYaJIbHBIi MOMEHT;

ify — mepexomubli Tok K3 B 11en1 06MOTKM BO30OYXIAEHHST B HAYAIBHBIH MOMEHT,;
T/ — mepexoqHad MOCTOSTHHAS BPEMEHH LIENH SIKOPH, C;
T / — nepexoaHast MOCTOSHHASA BPEMEHHM LICTIM OOMOTKHM BO30YXACHWS, C;

t — Bpems oT Havyana K3, c.

IIpuMeuvaHue. B obmeM clyyac MAIIMHBI TOCTOSSHHOTO TOKA MMEIOT ABe OOMOTKY BO30GYXICHHS (CamMO-
BO30YXICHHS M HE3aBUCHMOro BO30yXacHuUs). [Ipy MaTeMaTnieCKOM OTIMCAaHNY TIEPEXONHBIX NPOIIECCOB 5TH OOMOTKM
JIONYCTMMO 3aMEHSTh OMHOM SKBHBAJICHTHOM OOMOTKO¥ BO30YKICHMHS.

CoCTaBII0OIIME TOKOB SIKOPI W OOMOTKHM BO30yXncHus npu K3 B ceTH, MUTaeMoM OT MalIHMHBI
TIOCTOSIHHOTO TOKA, TOKA3aHbI HAa YepT. 3.

Pacuernble COCTABISIOMNE TOKOB K0P H 00MOTKH BO30yxaennsa npn K3 Mammnn HOCTOSHHOIO TOKA

gt \
+i[’ja \
idmax \\\
| N
L L
f.
o/
KASEN L
\
Iy
A
Irg \
"fmax
o -—— Tax 1T —
a —-
1.
, 8
—(,‘fu--,'m)w 4

Yepr. 3

3.3.2. Pacuer HavanBHOTO MepexomHoro Toka mpu K3 B nenu aKopst
3.3.2.1. HauaipHOE TEpPEXONHOE COMPOTHRICHME LIEMH AKOPS (Rj) B oMax CleqyeT ONMpeneisrh Mo

bopmyiie
-1
‘Rd,0=‘R$I+BGo' RG’ (9)

e p — Ko3(hGHULUUEHT, YINTHBAIOIINIT PeaKLUHIO IKOPS NPY 3aMa3IblBAlOLIeii KOMMYTallUH, KOTOPBIH
IOTYCTHMO OTIPENENIATE MO (hopmMyre

B = (4w, + b AS)/Awg; (10)
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6 — k03hOOULIMEHT, YUUTHIBAIOUIMIT MATHUTHOE PACCESHUE TJIABHBIX MOMIOCOB, 3HAYEHHUE KOTOPOTO
Haxonutcs B npegenax 1,15 <6 < 1,18.
CyMMapHOe aKTUBHOE COMIPOTHBIICHHE TICIH SIKOps (R;) B OMax ¢ y4€TOM aKTUBHOTO COTIPOTUBICHUS
BHELTHEe# ceTn 10 Touku K3 cienyeT onpenensiTe, MCIMOMb3YsT BEIPAKEHHE

Rﬂ = Ral + (AUm + eRBK)/[HOM + Rmu’ (11)

MPUYEM CyMMAapHOE aKTUBHOE COMPOTHBIICHUE OOMOTOK SIKOPHOH 1ienmy MaluHbIL (R,) B OMax peKOMEH-
JyeTCS IPUHUMATh PABHBIM

R,y =124(R, + R, + R). (12)

3.3.2.2. HavajpHBIi MepexomHblii TOK Henu sikopsi (i) B ammepax npu K3 B 3T0il enu crenyer
ONpEReATh Mo GHopMyJe

i&o = eo/Rd,o, (13)

rae e, — HavanbHast DIC, paBHasg BJIC X0JI0CTOro xoaa MalIuHEeL, B.

3.3.3. Pacuer ycraHOBHBLIeTOCS ToKa npu K3 B 1enu akops

3.3.3.1. VcranoBUBLIMIICS TOK LemH SKOPs (iz.) B ammepax npu K3 B 3Toil uenu u HE3aBUCUMOM
BO30YXIECHUM MAaLIUHHL CICAYET OMpPEACIsATh O hopMyie

igo = €/ Ry, (14)

roe e.. — BJIC sgxkops B ycraHoBuBlieMcs pexume K3, pasHas BJ1C x010C¢TOro xoma MalMHh, B;
R; — compoTuBNeHUE LeNH SKOpA B ycTaHOBUBIIEMCS pexkxuMe K3, OM, KoTopoe AOMyCTUMO Ompeae-
JIATh KaK

Rd = ‘Rﬂ + (B - Y)Rﬁv (15)

roe y — KOC—)(I)(I)]/I]_II/ICHT KOMIIAYHIUPOBaHUA MalllMHbI, KOTOpI:Iﬁ JJIL MAIMH IMMOCTOAHHOI'O TOKAa HOPMAaJib-
HOI'o UCMOJHCHUA IPU YICTC PCAKIIMHU KOMMYTAIIHOHHBIX TOKOB MCHBIIIC B H ONpCaciaacTCd 1mo

¢dopmye
Y = Aw,/Awg. (16)

3.3.3.2. YcTaHOBUBIIMIICS TOK LETH SIKOPA (iz.) B ammnepax npu K3 B 3Toii Lienu U caMOBO30YKIeHUM
MALUUHBI JOMYCTUMO OTIPEAEIIATh, UCTIONB3YS MPUOIUKEHHOE COOTHOLICHUE

idoo = KeO/(RaZ + RBLL[)) (17)

roe K= 0,05 — 0,15, mpuyeM cyMMapHOe aKTHBHOE COTIPOTUBIIEHHE OOMOTOK SIKOPHOM IETH M IIETOK (6e3
yJyeTa U3MEHEHMS TIaieHUs HanmpsokeHus: o, wetkaMu npu K3) (R,,) B oMax ONpenesnsioT N0 BEIPAKEHUIO

Ry,=124R,+ R, + R) + R, . (18)
3.3.4. Pacyer MOCTOSHHBIX BpEMEHU
3.3.4.1. TlocTtossHHYI0O BpeMeHU uenu sKopsi (7;) B CEKyHIAX MPU HEYYETe B3aMMOMHIYKIIMH C
OOMOTKOM BO30YXIEHUS CIEAyeT ONMPENesaTh Mo hopMye
Td = T;I = LH/R;[: (19)
roe L, — cyMMapHas HHIYKTHBHOCTh OOMOTOK Ienu sIkopsi, I'H, KoTopas paBHa

L,=L,+L,+L, (20)

rae L, — UHIYKTUBHOCTH SSIKOPHOI 0OMOTKH, T'H;
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L, — WHOYKTUBHOCTH MOC/IEIOBATEABHON OOMOTKH, I'H;
L,, — MHIYKTUBHOCTH KOMITEHCALIMOHHOI OOMOTKU M OOMOTKM JOGABOYHBIX MOMIOCOB, ['H.
3.3.4.2. I1oCTOSHHYIO BPEMEHH OOMOTKH BO30OYXaeHUA (T7) B CEKyHIax MpU HeyyeTe B3aUMOWHIYK-
MM ¢ AKOPHOM M TIOCJIeIOBATENBHOM 0OMOTKAaMHU CHIEAYeT OTPEneiaTh Mo GhopMysie

rae L, — WHIyKTUBHOCTH OGMOTKM BO30YXAeHus, I'H;
R;— aKTHBHOE COMPOTUBIEHHE OOMOTKU BO3OYXIeHUA, OM, KOTOpOe JOIyCTUMO ONPEALISATH KakK

Rf = EO/IfO‘ (22)

3.3.4.3. TIepexonHylO MOCTOSIHHYIO BPeMEHH 0OGMOTKM Bo30yxneHus (7' 7) B CEKyHIaX CeyeT onpe-
JeJIATh 10 (hopMyIIe

T} =T;(Ry/Ry. (23)

3.3.4.4. TlepexomHyl0 MOCTOSTHHYIO BpeMeHU 1enu skopst (7,) B CeKyHIAX B MPEATONOXEHUH, YTO
0OMOTKA BO3OYXKICHUS SIBJISCTCS CBEPXIIPOBOMSILEH, CISHyeT ONpeneiaTh mo dhopMysne

T = T Ry/Rip)- 24

3.3.4.5. TlepexomHYI0 MOCTOSIHHYIO BpeMEHM Lenu sikops (7)) B CeKyHIax € y4eTOM AKTUBHOTO
CONPOTUBICHUA OOMOTKH BO30YKICHUS CICAYET OIPEACIIATH IO (PopMyIie

T ’
Td, = Td() ,—f, . (25)
T/-T)
3.3.5. Pacuer HaYaIBHOIO MEPEXOTHOIO TOKA B LEMH OOMOTKH BO30YXKICHUS
3.3.5.1. HavaneHbIi nmepexomHbIif TOK B LEMH 0OMOTKHM Bo36yxmenus (ify) B ammepax npu K3 Bo
BHEUIHEN CETH CNIENYET OMPENeATh Mo hopMmyne

ifo = iro(Ry/RY), (26)

191 (S)
R/ = Rig(1 — 2Ty/T}). @7)

3.3.6. Pacuer ycTaHOBHMBILETOCS TOKA B IIETTH OGMOTKH BO30YXKIEHHS

3.3.6.1. Ecim MammHa MOCTOSSHHOTO TOKA MMEET HE3aBHCHMMOE BO30YXICHHE, TO NMPU KOPOTKOM
3aMBIKAHUU BO BHEIHEH CETH CJIENyeT MPUHMMATH i, = iy, €CJIM Xe MAllHHA UMEET CaMOBO3OYXICHHUE,
TO if, OMM30K K HYITIO.

3.3.7. OnpeneneHue MOMEHTAa BpPEMEHHM, KOrIa TOKH B ILEMSAX AKOPSA M MAPAVIENbHOH OOGMOTKH
BO30YXIEHUSI MaKCUMAJIbHEI, U TOKa B MecTe K3

3.3.7.1. Bpems oT MOMeHTa BO3HUKHOBeHHSI K3 10 MOMEHTa, KOria TOK B LIEMH SIKOPS OKA3bIBACTCS
MaKCUMAaJIbHBIM, (%,,,) B CEKYHAAX CJIELYEeT OMPENeNATh MO BBIPAXKECHUIO

, T’ il
toae = 23T (—TdL )ig - _dl.dm , (28)

e i =ey/Ry. (29)

3.3.7.2. Tok MalIMHBI, 3aMBIKAIOIIHMIICA Yyepe3 BHEITHIO KOPOTKO3aMKHYTYIO CETh (CM. CXEMY 3aMe-
LIEHUS HA YEPT. 2), CACAYET OTPEHeATh Kak

b= g e (30)
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B 0651acTt MaKCMMaJIbHBIX TOKOB JOIMyCTUMO CUHTATh

Ix max = id max: (31)

3.3.8. VmpoureHHBIE pacyeTh TOKoB K3
3.3.8.1. Ilpu HEMOIHBIX UCXOTHEBIX TAHHBIX MAKCUMATbHOE 3HaUeHHE TOKA K3 (i,,,,) B OTHOCHTEIBHBIX
€IMHULAX JOITyCTUMO OMPENEAsITh MO OTHOMN U3 hopmyIr:

€
. _ . ) 32
i“”‘“x R, +(c-1/0"’ (32)
€
hemax= AR, 2+03P0/D) (33)
+ +—— 5
* B PHOM UHOM

rae AP, — motepy aKTUBHOM MOIIHOCTH B 1IN SIKOPS. MAIWHEL, KBT;

D, — muameTp SIKOps, CM;

M — xo3ddULMEHT, yINTHIBAIONMINIT BIUAHUE PEAKIUU SKOPS M TIOTOKOB PACCESHUS: JUISI HEKOM-
TIEHCUPOBAHHBIX MalIMH npuHuMaloT M = 0,05 u misg koMrieHcupoBaHHBIX MaumH M = (,025;

Ifﬂ = RH(IHOM/UHOM);
RB].LI = RBLLI(IHOM/UHOM)‘

3.3.8.2. Tlpu oTcyTCTBUM MOTHON MHGOPMALIMKM 00 HCXOIHBIX MMapaMeTpax, MAKCHMAIbHOE 3HaUEHHE
ToKa K3 0T MalIMHBEI MOCTOSTHHOTO TOKA MOXKHO OLICHHUTB, UCXOIS U3 ONBITHBIX JAHHBIX, IPHBEACHHBIX B
TIPUIOXEHHH 6.

3.3.9. Vuer snexrpuueckoii nyru B mecte K3

3.3.9.1. Ilpu ompeneneHUM MUHUMAILHOTO 3Ha4eHMs Toka K3 OT MalIMHBI TOCTOSHHOIO TOKA
CIeAyeT YIUTBIBATH 3JCKTPUUECKYIO OIyry. MeTroaMka yyera aHaJOTHYHA M3JI0KEHHOM B 1. 2.3.1.

3HaueHus koadduimenta K s 3MEKTPOYCTAHOBOK ¢ MalllMHAMHM MOIIHOCTBIO 10 100—150 xBr
JOIYCTUMO ONPEACsATh MO KpuBOM 2 Ha uept. 11, a I 3/EKTPOYCTAHOBOK ¢ T€HEpaTopaMH GONBIIOM
MowHOCTHU (ToK K3 no 140 kA) — no kpuBbiM uepT. 12,

3.3.9.2. Tlpwm ompenesieHHA MUHAMAJIBHOTO 3HAUeHHMS ToKa K3 pekoMeHAyeTCs yIMTHIBATE YBEIHYE-
HHME AKTUBHOIO CONMPOTUBICHUS Ka0est BCACACTBUE ero HarpeBa TokaMu K3. Meronmuka yyeTa aHaJlorHYHa
M3JIOXKEHHOM B m. 2.3.2.

3.4. Onpenenenne IapaMeTpoB CXeM 3aMEINEHMs MANMH NOCTOSHHOIO TOKA

HNHayKTMBHOCTH OOMOTOK MAIITUHBI TIOCTOSTHHOTO TOKA M AKTHBHOE CONPOTHBICHHE OOMOTKH SIKOPS
PEKOMEHIYETCSI PACCUYUTHIBATD MO (hOpMyNiaM, TIPUBEICHHBIM B NPHJIOXECHUH 7.

4. PACYET TOKOB K3 B DJIEKTPOYCTAHOBKAX, TTOJIYYAIOIITUX ITMTAHUE
OT TPEX®A3HBIX BEHTWIbHBIX ITPEOBPA3OBATEJIEU

4.1. HUcxonmbie AauHbie A PacYeTa H HX YCJIOBHbIE 0003HA9EHAS
4.1.1. UcxonHble NJaHHbIE HOMMHAIBHOTO PEKMMa BEHTHWJIBHOTO TIPeoOpa3oBaTesis:
Upiom — BHINPAMIICHHOE HanpsDkeHUe, B;

Ipom — BHIMPSIMIIEHHBIH TOK, A;

Olyom — YFOJ BKJIIOYEHHUS BEHTWIEH, 3L IPa.

4.1.2. TTacnopTHBIE JaHHbIE MOMYMPOBOAHUKOBBIX MPHOGOPOB:

Iyn — yIapHBIil HEMOBTOPAIOLIMIACS TOK TPUOOpa, A;

J 2dt — MakcHMAanbHO IOMYCTHMOE 3HaueHHe HHTerpana JIKOy/Id B HHTepBaie BpeMeHn 10 Mc (3a-

IMTHBII MOKa3aTenb), AZ-c;
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R, — nuddepeHIMANTBHOE CONPOTHBJIEHHE TIpHOOpa, OM;

nUm — 9UCA COOTBETCTBEHHO MOCAEIOBATEILHO M MAPAICIHBHO BKIIIOYEHHBIX B TPYNIMOBOM BEH-
TUJIb MOJTYIIPOBOTHUKOBBIX MPHOOPOB.

4.1.3. HomuHaJbHBIE JAHHBIE MPEOOPA30OBATENBHEIX TPAaHC(HOPMATOPOB:

Siom — TMONHAI MONIIHOCTH, KB-A;

Uiomi — JMMHEHHOE HANPSXCHHWE MEPBHYHOM (CeTeBOi) 0OMOTKH, B;

Uiov2 — JMHEHHOE HANpPSDKEHHWE BTOPHYHOM (BEHTHJIBHOM) OOMOTKH, B;

AP, — mOTEepH KOPOTKOTO 3aMBIKaHMS B TpaHcdopMmaTope, KBT;

Uy — HanpsoKeHUE KOPOTKOTO 3aMbIKaHus, %.

4.1.4. TlapaMeTpHl peakTOPOB:

Ly — WHAYKTUBHOCTD CIIIAXUBAIOLIETO peakTopa, ['H;

Ry — aKTUBHOE COMPOTUBJIEHHE CIVIAXXUBAIOIIETO peakTopa, OM;

Ly, — WHIYKTUBHOCTH YPABHUTEJIBLHOIO peakTopa, I'H.

4.1.5. UcxonHble MaHHBIE, XapaKTEPU3YIOIIHE CETh MEPEMEHHOTO TOKA:

Fn — yIEeAbHOE aKTUBHOE COMPOTUBJICHHE JTMHUU TIEPEMEHHOTO ToKa, OM/KM;

Xyn — yIEAbHOEC UHAYKTUBHOE COMPOTUBJICHUE JIMHUU TIEPEeMEHHOTO ToKa, OM/KM;

I} — JUIMHA JIMHUU, KM.

4.1.6. Hicxomuble maHHBIE, XapaKTEPU3YIOIIUE CETh MOCTOSHHOTO TOKA:

' — YIEJIBbHOE AKTUBHOE COMPOTUBIIEHUE MOMIOCHBIX Kabenel (BBIBOMHBIX, MTUTAIOIIETO, OTCA-
CHIBaOIIEr0), OM/KM;

Fye — YIEJIBbHOE AKTUBHOE COMPOTUBIIEHHE MPOBOMOB KOHTAKTHOM CETHM HA36MHOTO TPaHCIOPTA,
OM/KM;

"o — YAEIbHOE AKTUBHOE COMPOTUBIICHUE DEBCOB Psla MapajUIebHO COSOUHEHHBIX MYTEH,
OM/xM;

Tun  — YACJABHOE aKTMBHOE COMPOTUBJICHHE JIMHHUM IMOCTOSTHHOTO TOKA B CHCTEME «IPOBOI—IIPO-
Bom», OM/KM;

Fus — YACTIBHOE AKTUBHOE COMPOTUBJICHUE JIMHUM TTOCTOSHHOTO TOKA B CHCTEME «IIPOBOI—3EM-
nisi», OM/KM.

4.1.7. OnpexnensieMble NMapaMeTPhl, XapaKTepU3YIOIHe BEHTHJILHBIM Mpeoopa3oBaTeb U MPHMBIKAIO-
LLYIO CeTh NIEPEMEHHOTO TOKa:

R., X, — SKBUBAJICHTHBIC aKTHBHOE W MHIYKTHBHOE COMPOTHBJICHUSA CHCTEMBI NMEPEMEHHOTO TOKa, OM;

R, X, — aKTMBHOE M MHIYKTUBHOE COMPOTHRICHHS MPeoOpa3oBaTeIbHOrO TpaHchopMaTopa, OTHE-
CEHHBIC K OTHOM BEHTHJIBHO# 0OMOTKe, OM;

R;, X; — axTUBHO€ ¥ MHOYKTUBHOE COMPOTHBICHHUS JIMHUH MEPEMEHHOTO ToKa, OMm;

Ry — aKTUBHOE COMPOTHUBICEHUE aHONHBIX MPOBOAHHKOB, OM;

Ry — aKTUBHOE COMPOTHUBICHUE BEHTHIA (C YUETOM # MOCJICAOBATENABHO H 1 MAPAIIICABHO COe-
JIUHEHHBIX MOJYNPOBOAHUKOBBIX MPHOOPOB), OM;

4.1.8. OmnpenengeMble MapaMeTPHl, XapaKTEPH3YIOLIHE CETh MOCTOSHHOIO TOKA:

R — AaKTUBHOE COMPOTHUBJICHUE BHIBOIHBIX MOMIOCHBIX Kadeneit, OM;
R, — AKTUBHOE COMPOTHUBJIEHME THTalolero (+) kabens, Om;

R, — AaKTHUBHOE CONPOTHUBJICHUE OTCACHIBAIOLIETO (—) Kabensa, OMm;
R, — COMPOTHUBJIEHHUE 3€MJIM PACTEKAHHIO MOCTOSTHHOTO TOKa, OM;
R, — compoTHUBIeHHE 3a3eMJIIONIETO KOHTYpa (3a3emnuresst), OM;
Ry — AKTUBHO€ COMPOTHBJICHUE JIMHHUM MOCTOSHHOIO ToKa, OM.

4.2, PacyeT TOKOB NPH KOPOTKOM 3aMBIKAHHM TOJIIOCOB BHIMPSAMHTENLHOIO NpeodpasoBaTens

4.2.1. PacueTHBIE CXEMBI M CXEMBI 3aMEILICHHS

4.2.1.1. TIpu COCTaBIEHUH CXEMBI 3aMELUCHHUS (YepT. 4) MapaMeTpHl IEMEHTOB PACYETHOM CXEMBI
CJIeAyeT MPUBECTU K CTYNEHU HANPSDKEHHMS BTOPUYHOH (BEHTWIBHOM) OOMOTKH MpeoOpa3oBaTeIbHOTO
TpaHchopMaTopa B CUCTEME MMEHOBAHHBIX €IUHHL. PeKoMeHIyeMbie GOpMYyIBI IS pacyeTa napaMeTpoB
CXEM 3aMellleHUs TTPUBEICHBI B TIPUJIOKEHUH 8.

4.2.1.2. CxeMBI 3aMelieHUsT TpeX(ha3HBIX BEHTHILHEIX IPeoOpa3oBaTesieil, BHITIOMHEHHBIX MO CXeMe
JBe OOpaTHEBIE 3BE3IBI C YPABHUTEIBHBIM PEAKTOPOM H ITO TpeXxtha3HOM MOCTOBOM CXeMe, NMPHBENCHBI HA
yepr. 5.

4.2.1.3. KatoaHsIii peakTop ¢ mapamerpamu Xy Ry ipu oueHke yciosuii K3 cinemyer paccMaTpuBarh
KaK TOKOOTPaHWYMBAIOLINIA, 4 MPU OLEHKE YCIIOBUIT HOPMAJIBHOM paGoTHl HATPY3KW HA TIOCTOSHHOM TOKE —
KaK CIIaXXUBAIOLIHA.
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Pacuernas 1eKTpHUecKas cxema (a) H cxema 3amemenns (0) SJIEKTPOYCTAHOBKH C BHINPSAMHTEIbHBIM ArperaToM

C T L L/

Yepr. 4

CxeMbl 3aMelIeHNs npeodpasosaTeneii (Mpu UX padoTe rpymmamu no 2—3 BeHTHINA)

a — 1B OBPATHBIE 3BE3IBI ¢ YPABHUTEIBHBIM PEAKTOPOM; 6 — TpexdasHasi MOCTOBas

Yepr. 5
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4.2.1.4. Pacuetsl TOKOB K3 B yCTAHOBKAX, BHIITOJIHCHHEBIX MO CXeMe IBEHAAIATH(hA3HOTO NMpeobpaso-
BaHUS, CJCAYET BHIIOJHATL C MpUMEHEHUEM OBM, ucnonw3ys, HanmpuMep, MaTPUUYHO-TOMOIOTUYECKHE
METOABI pacueTa Pa3BETBICHHBIX LIETel.

4.2.2. PacueTHbie YCIOBUS

4.2.2.1. Toxu K3 myist BEIGOpa M MPOBEPKH arperaTHOro ooopymoBanus mo yciaosusaM K3, a Takke
IUIST BBIOOpA 3alLUTHBIX YCTPOWCTB CCAYET PAaCCUMTHIBATEH TMPU HAUOOJEE TSOKEIBIX YCAOBHSIX:

- K3 momocoB BBIMPAMUTENS HE COMPOBOXIACTCS AYTOBBIMM SIBACHUSIMH B MECTE TOBPEXIECHMS
(Mckimouast 3JIeKTpOyCTaHOBKH ¢ TokaMu K3 Beire 100 kKA);

- MOMEHT BO3HMKHOBeHMSI K3 coBnamaeT ¢ MOMEHTOM OTKPBITHS KaKOTO-JIMOO BEHTHIIS.

4.2.2.2. PacueTy momiexar aMIDIUTyIa TEPHOONYECKON COCTaBJAIONIeH (hasHOTO TOKA BTOPUYHOM
00OMOTKU MpeoOpa3oBaTeIbHOTO TpaHChopMaTopa, MAaKCUMaJIbHOE 3HaYeHHe Toka K3 B 11enH mepeMeHHOTO
TOKa U BEHTWJICH, yIapHBIi TOK, TPOTEKAIOLIH B MOTYTIPOBOTHUKOBOM MPUOOPE, MAKCUMAJTBHOE M CPEIHES
3HAUEHHMS BEIIPIMIEHHOTO TOKA B MECTE MOBPEXKICHUS,

Kpome Toro, npoBepsIoT TeIioBoe AciicTBUe Toka K3 Ha MOaynpoBOSHUKOBBII MPHUOOD.

4.2.3. Pacuer TOKOB B ciaydae K3 mosocoB HEYIIPaBIIeMOTO BEITPSAMUTEIBHOTO arperara Impu OTCyT-
cTBUHM (0€3 yuyeTa) KaTOOHOTO peaKkTopa

4.2.3.1. TIpu pacyeTe TOKOB B Ciydyae, KOTJa HEYNPABISACMEIN BRIMPSIMUTEb HE MMEET KATOMHOTO
peakTopa, CAeOYeT YUMTBIBaTh, 4TO K3 ITOMIOCOB TAKOrO BHIMPSIMUTENS SKBHBAJICHTHO TpexdasHomy K3
BTOPUYHBIX (BEHTWJIBHBIX) OOMOTOK Mpeobpa3oBaTeIbHOrO TpaHchopMaTopa.

4.2.3.2. AMIIMTYLy MEPpUOIUUECKOIN COCTaBsAIoONIEH (Pa3HOTO TOKA BTOPHYHOM (BEHTHIIBHOI ) OOMOT-
KU Mpeobpa3oBaTeibHOro TpaHchopMatopa (1,) B aMnepax CleayeT ONpeaesTh IO BHIPAXEHHIO

[m=£’ (34)
VR2+ X2

rne E — neiictByiomee 3HaueHHe (aszHoit DI C Tpex¢a3Hoii CHCTEMBI TIEPEMEHHOrO TOKa, B;
Ry — cyMMapHO€ aKTUBHO€ COTMPOTHURIEHHE DJIEMEHTOB ONHOM (ha3sl MEPeMEHHOro ToKa, OM;
Xs — CyMMapHO€ MHIYKTHBHOE COMPOTUBJICHHE IEMEHTOB OMHOM (ha3bl MePeMeHHOro Toka, OM.
VKa3aHHEIE MapaMeTPHI CACAYET ONMPEACIsITh M0 (GOPMyJIaM:

E = Uyoua/\3;
Re=R.+ R + R, + R
R, = R,/(n/m);
X=X +X.

4.2.3.3. MakcumanbHoe 3HayeHue Toka K3 B Lenu nepeMeHHOTo ToKa U BeHTIwIeH (1,,,,) B aMmepax
C/IEAYET OMPEAEIISATH IO COOTHOIICHHIO

ax = Unax/ Tn) I (35)

rae 1./ 1, — ynapusiii koaddumment uenu K3, onpenensiemslii o KpuBoii 1 Ha 4epT. 6, B 3aBUCUMOCTH
OT OTHOULIeHUS R/X KOPOTKO3aMKHYTOU LIETH.
4.2.3.4. VYoapHblii TOK, TPOTEKAIOIINIA B NOJTYNPOBOHMKOBOM npubope, (i,) B aMmmnepax cieayer
OMPEACHATE C YIETOM M TAPAJUICHHBIX BETBEH B LIETIM TPYIIIOBOTO BEHTWIA, T. €.

igg = Ing/m. (36)

4.2.3.5. Temnosoe neiicteue Toka K3 Ha mMOMyNpOBOTHUKOBLII MPHGOP CAEAYET MPOBEPATh, HCHOIb-
3ys1 COOTHOLIIEHHE

tK

12t <m [ i2ar, (37)
0

rae f, — MPONOLKUTEIBHOCTh KOPOTKOTO 3aMBIKAHMS, C;
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3aBHCHMOCTh OTHOIICHHS MAKCHMAJIbHOM ammuuTyasl Toka K3 x ammmTtyae
TIEPHOAHIECKON COCTABJIAIONICH 3TOr0 TOKA OT OTHOWEHH R/X KOPOTKO3AMKHYTOH menn

AN

= ~
SN E!NE

12 —]

0,8 o ] oc=0°
[——

0,4

va_ﬂw—\__f\/“v—\\.f\-

a 02 o4 06 08 R/X
1 — HeyNpaB/IseMBblii BLITPAMUTEND; 2 — YIIPABISEMbIN BBHIMPSIMUTEND ¢ YIEKTPOHHOM 3aLLHTOM

Yepr. 6

Ly, — 3bheKTHBHOE 3HaUYeHHe TOKA, IPOTEKAIOLIETO Yepe3 BEHTWIb BO BpeMst K3, KoTopoe somycTuMo
TIPHHUMATH PABHBIM L, = L,,,/N2 mipu 1, < 20 Mc 1 Ly, = I,/N2 1pu £, > 20 mc.

4.2.3.6. MakcuManpHOE 3HAUCHHE BHINPAMIICHHOTO TOKA B MECTe MOBPeXAEHUS (I,,) B ammepax
CIenyeT OMPEReHsTh Mo GhopMysiaM:

TIPU BBHITIOJIHEHUH NPeoOpa3oBaTesieil mo cxemMe IBe OOpaTHBIE 3BE3AbI ¢ YPABHUTEIBHBIM PEAKTOPOM
I max = 2pers (38)

TPU BBHITIOIHEHUHM TPeoOpa3oBaTesicit mo TpexdasHoil MOCTOBOM CxeMe

Id max Imax' (39)

IIpuMeuyanwue. [Ipy HaMIMK B LENAX IPYNTNOBLIX BEHTUICH MOCTa AaHOTHLIX PEAKTOPOB CIICAYET MCIIOIb30-
BaTh hopMyy

Iy o = 2,611,
e I, =2 E/(X g+ X, ),

X, p — MHIYKTHBHOE CONMPOTHRICHNE aHOXHOTO peakTopa, OMm.

4.2.3.7. Cpenree 3HAUYCHHE BHINPIMICHHOIO TOKA B MECTE¢ TMOBPEXICHHSA IMPH YCTAHOBUBLIEMCH
pexume K3 cremyer onpenensts mo ¢hpopmysiam:

MpH BHIMOJIHCHUM NIPeoOpa30oBaTeicii MO CxeMe IBE OOPATHBIEC 3BE3MBI ¢ YPABHUTEIBHBIM PEAKTOPOM
Iy = (6/m)1,; (40)
MPHU BBIMOJHCHUM NpeoOpa3oBaTesied mo Tpexda3Hoii MOCTOBO CxeMe
1y, = G/m)1,, 41)
4.2.4. Pacuer TOKOB B ciydae K3 MoJiocoB HEYIIPaBISIEMOTO BHITIPSIMUTEIS IIPH HATHYUH (TIPH yyeTe)

KaTOMHOTO PeaKTopa

4.2.4.1. Ecnmu HeynpaB/IsieMblii BBITIPSIMUTEIb MMEET KATOAHBIN pPEeakTop, TO NPH pacyeTre TOKOB
JIOIMYCTHMO CUMTATh, UYTO BBIMPSIMJICHHBIA TOK MIACAIHHO CIIAXCH.

4.2.4.2. PacueTHBIM PEXHMOM B PACCMATPHBACMOM CJIydyae CJeAyeT CUHMTATh YCTAHOBMBILMIHCSA



C. 15TOCT 29176—91

pexum K3 (Tak kak HavanmbHble TOKH K3 CyniecTBEHHO OrpaHHYeHbl KATOOHBIM peakTopoM). Ilpu 3ToM
CIEeAyeT YYMUTHIBATH, YTO B YCTaHOBUBIIEMCS peXuMe K3 MomMocoB HEyNMpaBiasieMOro BHINPIMMTENS C
KaTOOHBIM PEAaKTOPOM MPHUBOIUT K TpexdazHoMy K3 BTOpHMUHBIX (BEeHTHWIbHBIX) OOMOTOK TIpeoOGpa3oBa-
TEJIBHOTO TpaHcdopMaropa

4.2.4.3. CpenHee 3HaAYEHHUE BBIMPSIMJICHHOTO TOKA B MECTE MOBPEXKIEHHUSI B YCTAHOBHBLIEMCSI PEXH-
Me K3 (1) B aMnepax ciefyeT onpenensTh no GpopMynam:

- 0e3 yueTa aKkTUBHBIX COMPOTUBICHUIN LENEi MOCTOSHHOrO TOKA M BHIMOMHEHHH MPeobpa3oBaTeieii
IO CXeMe ABe 0OpaTHBIE 3BE3bl C YPABHUTEIBHBIM PEAKTOPOM

Iy, = 21,; 42)
- € YUYCTOM aKTUBHBIX COl‘[pOT]/IBJ'[CHI/IfI uener“l MOCTOAHHOI'O TOKA U TOVI K€ CXCMC BBIIIPAMJICHHUA

_ 1,01E ,
V(3/8R;+ R, 2 +(3/8X)7

43)

Iy,

- 0e3 yyeTa aKTUBHBIX COMPOTUBICHUIA LEmNel MOCTOSHHOTO TOKA U BBHIMOJTHEHHH TIpeoGpa3oBaTeieii
o Tpexda3zHoil MOCTOBOM CXeMe

1

y =Ly (44)

- € YYETOM aKTMBHBIX CONPOTHUBICHUIN LENEH MOCTOSIHHOIO TOKA M TOM XK€ CXEMe BBITIPAMJICHHUA

_ 2,02
VB/2R + Ry + (372X

(45)

1y,

rae R;s — cyMMapHOe aKTUBHOE COMPOTUBJICHHE KOPOTKO3AMKHYTBIX IENEH MOCTOSHHOTO TOKA BBIIPSIMM-
TEABHOTO arperara, OM, KOTOpoe B OOLLEM CIyyae paBHO

Rd2=Rd+R0m+RK6+Rnx+RTK7 (46)

rae R; — compoTuBiIeHNE KaTOOHOTO peakTopa, OM;
R, — COMPOTHBICHHE OLIMHOBKU, OM;
R — conpoTUBiIeHHE BHIBOIHBIX Kabenei, OM;
R, . — mepexomHOE COMPOTHUBICHHE KOHTAKTHBIX COSIMHEHMI, OM;
R, « — CONPOTUBJIEHUE TOKOBBIX KaTylieK, OM.

4.2.5. Pacuet ToKOB 1pu K3 mosocoB ynpaBiasieMOTO BBIIPSIMHUTES

4.2.5.1. Ecnu ynpapnsieMbIil BEIMPIMUTENb HE UMEET JIEKTPOHHOM 3aIUTH BEHTWIEH (THPHCTOPOB)
U OBICTPONEICTBYIONIEH CUCTEMBI PEryJIMPOBAHMS YIJIOB, TO PacyeT TOKOB pu K3 MomocoB BHINPIMUTENL
CleoyeT MPOU3BOIUTD, KaK yKasano B nm. 4.2.3 u 4.2.4. IIpu 5TOM pacuery nomiexaT aMIUIMTyIa MepHoO-
JUYECKOH COCTABJISIOLIEH TOKa KOPOTKO3aMKHYTOM IIENH, MAaKCHMAJIBHOE 3HAYEHME TOKA 3TOM LIENH M
VIOAPHBINA TOK, MPOTEKAIOWINI B OMYNMPOBOIHMKOBOM Npubope. KpoMe Toro, mpoBepsIoT TEMIOBOE ACHCT-
BUE HA NOJYNPOBOIHUKOBBIN MpUOOP.

4.2.5.2. Ecnu ynpasisieMBIil BEITPSIMUTENb UMEET SMIEKTPOHHYIO 3a1UTY BEHTHIEH (THPHCTOPOB), TO
CJIeAyeT YIUTHIBATh, YTO NMPU BOSHUKHOBEHHH K3 MOMOCOB BHIMPAMHUTEIS U YCIIEUIHOM pa0oTe SJIEKTPOH-
HOW 3alLUTBEI UMEIOT MECTO:

1) mpu BEIMOMHEHMM MpeobpasoBarencii Mo TpexdasHOil MOCTOBO# CXeMe (CM. YepT. 56) — omHO-
kpatHoe aByxdazHoe K3 BeHTHIBHOI 0OMOTKM TIPeoGpa3oBaTeiIbHOTO TpaHCHOPMaTOopa;

2) mpM BHIMOJTHEHUH MpeoOpa3oBaTeiecii IO CXeMe JABE OOPaTHBIEC 3BE3IBI C YPABHHUTEIBHBIM PEAKTO-
poM (cM. ueprt. 5a) — ogHOKpaTHOEe ogHO(da3Hoe K3 Kaxmoii BeHTHIBHOM OOMOTKH NPeodpa3oBaTeIbHOrO
TpaHchopmMaropa.

4.2.5.3. AMIZIATYIY IEPHOAMIECKOIM COCTARISIONICH TOKA KOPOTKO3aMKHYTOM LienH (0OMOTOK TPaHC-
dbopmaTopa, BeHTWIEH M KaTOAHOTO peakTopa (1,) B aMmepax CliefyeT ONpeaeiarh MO BHIPAKEHHAM:

- TPH BHIMOJHEHHH TIPEOOPA30BATENIECH TTO CXeME TBE OOPATHBIC 3BE3/BI ¢ YPABHHUTEIBHBIM PEAKTOPOM

V2 E

= ; “7
" R+ R+ X+ oL, ) )
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- TIPH BBHIIOJIHCHHM TIpeoOpa3oBaTteiicii Mo Tpexda3zHoi MOCTOBOM cxeMe

V3 2E

= 48
" NQR; + Ry + (2X; + oL,)? ’ (48)

e ® — YIJIOBas YyacToTa TiepeMeHHOTO TOKa, 1/c.

4.2.5.4. MakcuMallbHOE 3HAYEHHE TOKA KOPOTKO3aMKHYTOM 1ierd (0OMOTOK TpaHcdopMaropa, BeH-
TWICH M KaTOIHOTO peakTopa) (I, B aMIepax CiefyeT onpenenarh no ¢popmyse (36), a BXONAIUIA B Hee
yaapHblii koadduuuent uenu K3 1,,./1,, — mo KpuBoii 2 Ha yepT. 6, B 3aBUCHMOCTH OT OTHOIICHHST R/X
KOPOTKO3AMKHYTOH LIETH U YIJia BKIIOYEHHS (L BEHTWICH TpeoOpa3oBaTes.

4.2.5.5. YnapHblil TOK, NPOTEKAIOWMIi B MONYNPOBOAHUKOBOM Npubope, (iy,) B ammepax cie-
IyeT OMPEIENATh C YUETOM m MapaUIe/IbHBIX BETBEH B LIEMM IPYNIIOBOTO BEHTHIIA, HCIONIB3Ys (Hop-
myay (36).

4.2.5.6. Temmosoe aeiicTere Toka K3 Ha MOMYNpPOBOIHHKOBBIN NPUOOP CIIEAYET IMPOBEPATD, HCITOJb-
3y COOTHOIICHHE

LN

(/N2 Y 1 < J i2ds, (49)
0

rae f, — MPOJOXUTENbHOCTL KOPOTKOTO 3aMBIKAHUS, C, KOTOpas, B 3aBUCUMOCTH OT OTHOWICHUS R/X
KOPOTKO3aMKHYTOM LienH, cocTaBiser 12—15 Mmc.
4.2.5.7. TIpu yuere BEpOATHOCTH OTKA3a WIH HEYCIECIIHONM PabOTHl SJIEKTPOHHOM 3aIUTHI BECHTHJICH
(TMpucTOpOB) TOKU NMpU K3 MOMOCOB BHIMPSIMHUTENS CNIEAYET
paccuYMTHIBaTh, KaK yKa3aHo B mil. 4.2.3 u 4.2.4.
4.2.5.8. Ecau yrpaBiasieMBblil BEIIPIMUTEIb HMEET OBI-
CTPOACHCTBYIOLIYIO CUCTEMY PETYIMPOBAHUS YIJIOB BKITIOUE-

DJIeKTPAYECKA CXEMA THNOBOH NOACTAHIAH
H KOHTAKTHOH CeTH

Hust (0e3 ONOKHUPOBKM MMITYJLCOB VIIPaBACHUSI), TO C
Toku K3 B MpOU3BOJILHBEIME MOMEHT BPEMEHH CJICIYET pac-
CUMTBIBATH MCTOOOM MAaTCMAaTUYCCKOIO MOICIUPOBAHUA T

MEePEXOTHBIX MPOLIECCOB ¢ MPUMEHEHHEM DBM,
JoImyckaeTcs IpUMEHEHHe OTPACIEBBIX ITPOTPaMM.
4.3. Pacyer TokoB npu K3 B KOHTAKTHOIi CeTH MOCTO- Uz I
SIHHOTO TOKA TATOBBIX MOJCTAHIMAIA
4.3.1. PacueTHast cxeMa M CX€MBI 3aMELIEHUS B}
4.3.1.1. IIpu pacuere To0K0OB K3 B KOHTAaKTHOM ceTH QFi1
MOCTOSIHHOTO TOKA TSTOBBIX MOACTAHLIMI CIASAYET MCITOJb-
30BaTh THUIIOBYIO CXEMY TOIKJIIOUEHUS KOHTAKTHON CeTH Y 51
TMOCTOSTHHOTO TOKAa K TATOBOI Mpeo0pa3oBaTeNIbHOM MOI- + K 71
CTaHUUHU, KOTOpas MmpuBeneHa Ha yepT. 7. COOTBETCTBYIO- L’
mras 3TOM pacyeTHOM cxeMe cxeMa 3aMmeureHus uerneir K3 - 1
TPH MOBPEXIECHUSIX B KOHTAKTHOM CETH TSATOBOM (TPOJIIEi- \ \ qs2
6yCHOI) MOACTAHLIUM TIPUBEACHA Ha 4YepT. 8, Iae yKa3zaHbl
wermu npu K3 nomocos B konTakTHOM cetu (K3) 1 3aMbI- QF2
KaHUU MOMIOXHUTEILHOTO Momoca Ha 3emmo (K4). Cxema
3ameleHns ueneii K3 mpu noppexacHMsIX B KOHTAKTHOM K2
CETH TATOBBIX (KEJIC3HOMOPOXHBIX) TTOMCTAHIMIA MPH OTHO- K o[
CTOPOHHEM TIMTAHWM KOHTAKTHOM CETH TpHMBEICHA Ha A
yepr. 9a, a IpU IByCTOPOHHEM NMUTAHWM — HA 4yepT. 90. +
4.3.2. PacueTHBIC YCAOBUSA, JOTTYHICHWST - KC L’ E
4.3.2.1. PacyeTHBIMM pEXHMAaMH CJACOYET CYMUTATH =
ycraHoBuBiMecs: pexumbl K3, ITpu 3TOM pacueTy momie-
XaT MaKCHMAJIBHbIe ¥ MHHUMAJIBHBIE 3HAYEHHUS YCTAHO-
BHBLINXCS TOKOB K3 B 30He 0GCIy>KMBaHHS TITOBOM MOJI- Yepr. 7
CTaHLWH.
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Cxema 3amemenus nenu K3 npu nospexaenmax Cxemsl 3amemennsa nenn K3 npu nospexaennn
B KOHTAKTHOH CETH TATOBOM B KOHTAKTHOH CETH TATOBLIX
(TponneidycHoi) mMOACTANIMH (KeIe3HOMOPOIKHBIX) TMOACTAHIMIA
+ : [ l K3 1 R4 i E LK 1
ﬂd;( TA U ) A U(Z 4 1T p—
Eda Fn Ir
— U,
AU
9 T 7
Yepr. 8 p Lzt Ix , ;
Iy, "o f'b__llf K
MakcuMaNbHBIC 3HAYECHUSI TOKOB CJICIyeT PACCUMTHI- 'a_"
BaTh, MpeHeOperast IyTOBBIMU SIBJICHUSIMU B MECTE TIOBPEXK -
JeHUA U NPUHUMAs MUHUMAJIBHYIO YIAICHHOCTh TOYKH K3 _ L
OT MCTOYHHKA SHEPruu (mpeodpa3oBaTesisa) MOCTOSTHHOTO - La lg >
ToKa (mpu AU, = 0, [, = 0), a MMHUMaNbHBIE 3HAYEHUS - 7 7 >
TOKOB — C YYETOM JIYTOBBIX SBJICHUI M IIPU MAKCUMANBHOM A1 al 1}
yaanenHoctd Touku K3 (nmpu AU, # 0, b, = I pnar)- — —

4.3.2.2. TIpu pacuere TokOB K3 B KOHTaKTHO# CETH Rxp 1 Rixc Rg»

MOCTOSTHHOIO TOKA BEHTWJIbHBIA MPEoOpa3oBaTelb JOMYyC- i - -
THMO XapaKTepH30BaTh CPCAHUMM MHTETPAJIbHBIMHU Tapa- Inp Iec
METpaMH. A i}

4.3.3. Pacuer TokoB npu K3 B KOHTAKTHO# CETH TMO- Y/ Ix d) U
CTOSIHHOTO TOKA TATOBOM MOACTAHLMUM FOPOACKOTO TPaHC- PA n8
nopra T Ixag 1

4.3.3.1. Ilpu oTCyTCTBUH (HEyYeTe) KAaTOMHBIX peaK- Rpa ."7”—5-. Ixgo
TOPOB B BHITIPSIMUTEIBHBIX arperatax TATOBOM MOACTAHIIMH _'Z—' [-L —_
toK K3 (I;) BaMmepax ciaenyeT OonpeaeisiTh B COOTBETCTBHH AT " >
CO CXeMOM 3aMellleHus, MPUBEACHHON Ha YyepT. §, mo ¢op- b
MyJIaM:

- IIPpM 3aMBIKAaHUU TOMIOCHBIX poBonoB (K3
P p noe (K3) a — OTHOCTOPOHHEE MUTAHNE KOHTAKTHOM CETH; 6 —

IBYCTOPOHHEE MUTAHME KOHTAKTHOM CETH Ha JBYX-
(50) MYTHOM YYACTKe C MOCTOM CEKLIMOHMPOBAHMS

I _ EdO_A(]H .
Ry + R, +Ry+2r. 1°

Yeprt. 9
- TpY 3aMBIKAHUM TIOJOXUTEALHOIO MPOBOIA Ha

semio (K4)

IK:R +R£i‘-“}3 A+%3+r I’ (1)
d K T 3K Kc ‘K
roe E;q— BAC xomocToro xona BHIIPAMUTEIBHOM YCTaHOBKHU, B;
AU, — nafeHue HaNpsDKeHUS Ha SJIEKTPUYECKoii nyre, B;
I, — ynanenHocts K3 (1mHa mpoBOIOB), KM;
R; « — conporusneHue K3 BBIIPIMUTEIBHON yCTAaHOBKH, OM.
BAC xomocToro xona ciaenyeT BEYUCIITH 10 (opMyJIaM:
- TIPM BBIMOJHEHUMU NIPeoOpa3oBaTeneit mo Tpexda3sHoi MOCTOBOM CxeMe

EdO = 2,34E;
- TIPU BBIMOJIHEHUM MPEOoOPa30BaATENCH IO CXEME IBE OOpPaTHBIC 3BE3MbI C YPaBHUTCIBHBIM PCAKTOPOM

EdO = 1,17E.
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Conporusienne K3 BHIMPAMUTETBHOM YCTAHOBKH TIOACTAHIMH (R, ) B OMax CIEAyeT ONPENeasATh 1O
dbopmyne

Ry = Eyo/(myly,), (52)

rae m, — YMCIO TAPAJJICNIBHO pa0OTAIOIIHX BHIIPSIMHUTEIBHBIX aTPEraTOB TATOBOM TTONCTAHIINM;
Iz — Tok K3 Ha mmHax BHINPSAMUTETBHOM TIONCTAHIIMM OT OJHOTO arperara, A.
Ipu 5TOM CrietyeT npuHMMAaTh Iy, = Iy, M ONIPENENATH STOT TOK, B 3aBUCUMOCTH OT CXEMBI, TIO KOTOPOii
BHIMIOJTHEHHI Mpeobpasosarenu, no dopmyne (40) wm (41), a Bxomaumii B 311 hopmyasl Tox 1, — mo
dopmyne (34), umess B BUILY, UTO:

Ry = mR. + R + Ry + Ry;
XE = maXc + IYr

4.3.3.2. IIpn HanMuuM (y4yeTe) KaTOOHBIX PEaKTOPOB B BHIIPSIMHTEIBHBIX arperarax TATOBOM TOHA-
cranuuu Toku K3 (/) B ammiepax cienyeT onpeneisite no popMmynam:
- TPpH BHINOJHEHUM MpeobGpa3oBatesieii mo Tpex(dasHoi MOCTOBOM CXeMe

(33)

_ 2,02E - AU, )
V(3/2R; + Ry5)* + (3/2X)%

(54)

K

- TIPY BHIMOJHEHWH MPeoOpa3oBaTeNiel MO CXeMe ABe OOPATHHIE 3BE3MBI C YPABHUTENBHBIM PEaK-
TOPOM
1,01E- AU,

= , (55)
V(3/8R; + Ryp)* + (3/8X)>

K

rie Ry = R, + Ri/my;
R;s = Rym, + R, + Ry + 2r, J, — nipu pacueTe 3aMBIKaHUS TIOIOCHBIX MPOBOIOB;
Rys = Rym, + R, + R, + R, + 1 JJy — TIpU pacyeTe 3aMBIKaHUS MOJOXUTETHHOTO MPOBOJIA HA 3eMITIO;

X=X, + X/m,

4.3.3.3. TIpu HEMONMHBIX UCXOMHBIX JAHHBIX TOKH K3 B CETH MOCTOSHHOTO TOKA TATOBO TTOACTAHLIMH
TOPOACKOrO TPAHCIIOPTA IOMYCTUMO PACCUUTHIBATH 0€3 AKTMBHBIX COMPOTUBACHUI LEMNeil MEPeMEHHOTO
TOKA U UCIOJIb30BaTh MPUOMIKEHHBIE COOTHOLICHUS:

- 1ok K3 Ha umHax BRIMpSAMUTENbHON moactanumu (1) B aMrepax

= b, (56)
o X +X/m,’

- HanpspkeHue (BJ1C) x0mocTOro Xona BRIIpIMUTENbHOM oncTanimu (Uy) B BOJIBTax

UdO = Ud HOM[]' + A(Xc + &-)] + AU;;’ (57)

rae A — k03¢ OUIeHT, YYUTHIBAIONINI HAKJIOH BHELTHE!H XapaKTEPUCTUKU BEHTHIEHOTO MIPEoOPa30oBaTEIA
(B cpearem A = 0,5);
AU, — TIafeHue HanpsoKeHHSI Ha BeHTWISIX, B (B cpenrem AU, = 0,75 B Ha nmomynpoBOIHUKOBEI IpHGOD);
- COIPOTUBJIICHUE KOPOTKOTO 3aMBIKAHMS BBINPIMUTENLHON noacTanuuu (Ry) B oMax

_ L05Tj,

Ra= =72 (58)

K
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- ToK K3 B KOHTaKTHO# CE€TH MOCTOSTHHOTO TOKA TATOBOM TONCTAHUMH (/) B aMmepax

g = 100020 (59)
e+ IR

rae XR — cyMMapHOe aKTHBHOE COMPOTHBJICHHE KOPOTKO3aMKHYTOM HETIH MOCTOSHHOrO ToKa, OM.

4.3.4. Pacuer TokoB npu K3 B KOHTAKTHOM CETH TMOCTOSHHOIO TOKA TATOBOM TOACTAHIIHH X€JIe3HO-
JIOPOXHOTO TPAHCIIOPTA

4.3.4.1. Tlpy OMHOCTOPOHHEM MUTAHUM KOHTaKTHOU ceTM TOK K3 B MecTte moBpexmenus (I) B
aMIiepax clieayeT onpenessiTh (CM. yepT. 9a), HCIIOMB3ys (POPMYJIBL

1) mpH OPHEHTHPOBOYHBHIX JAHHBIX O TATOBOM MOACTAHIIMM

_ Uy +p/100) - I (p + Ry) - AU,
p+Rn+RO+(rKc+rp) I ’

L (60)

roe U, — HampsXeHHMe XOJOCTOro X0na MOACTaHIUuM, B;
1. — TOK Harpy3Kku MOACTAHLIMYU OT MOE300B HAa HEMOBPEXICHHBIX CEKLIUAX 30HHI, A;
p — HOPMAaTUBHEII KO3(M(DUIIMEHT BO3MOXHOTO M3MEHEHH HANPSKeHUI MCTOUHMKA SHepruu, %;
[, — paccTosHHMe OT moACTaHUMH 10 MecTa K3, kM;
p — COMPOTHUBJIEHUE MOACTAHLMY (C YIETOM MUTAIOLIEH CUCTEMBI IEPEMEHHOTO TOKa), OM:

—_ UO Ugr SHOMT . 61
P dHOMA(IOOma+ S, ) (1)
U, = Ueom ’ (62)

1—A(fﬂ+—mas‘*°“)
100" 3

K

Sx — MOIHOCTD TpexdazHoro K3 Ha LIMHAX BHICLIETO HAMPSKEHHUS TATOBOM MOACTAHLMU, KB-A;
2) npM OPUEHTHPOBOYHHIX JAHHHBIX O TATOBOM MOACTAHLUMH M €€ Harpy3Ke (monarasd I, = mylyom):

— UdHOM (1 +p/100) - maROIdHoM - AL{!

63
p+Rn+R0+(rKc+rp)IK ©3)

I

IlIpuMevaHus:

1. TIpu ompeaeneHNN MaKCHMATbHOTO ToKa K3 HOMycTHMO He YYNTBIBATh NPCABAPHUTEILHYIO HATPY3KY TTOACTaH-
MU Y MaJE€HUs1 HATIPKEHYAA B Myre M Ha BEHTWIAX, a TAKKC MPUHUMATD (ry ¢ + 1)k = 0.

2. IIpu onpengeneHH MUHMMAILHOTO ToKa K3 mpemaBapuTebHO CIeoyeT CONPOTURICHNSA TOKOBEAYIIUX YacTei
TIPUBECTH K HOPMHUPOBAHHON MpenenbHO KOMYCTHMOMN TeMIlepaType NMPOXOILKUTEIBHOTO PEXIMAa.

[Mpy HEMOMHBIX UCXOZHBIX HAHHBIX TOMYCTHMO TOK HArpy3ku (I,;) IPMHVMATh PaBHbIM TOKY CPEIHErONOBOM
HArpy3KH (Iep ron)-

3. Ilpn mOCTaTOYHO MOJHBIX AAHHBIX O TAroBoif moacraHumm ToK K3 B Mecre moBpexneHusa (I;) B ammepax
CIICAYET OTPEHe/IATh:

-TIpM BLIIOJIHEHUH TIpeobpasoBatesnieil o TpexdasHoi MOCTOBOI cxeMe

I = 2,02E (1 + p/100) — m, Ryl o — 2AU; - AUII . (64)
x V(3/2Rs + Ry5? + (3/2X5)?

- MpH BHIIOTHEHHH MPeoOpa3oBaTesicii Mo cxeMe ABEe OOpaTHBIC 3BE3IBI C YPABHHTEIBHEIM PEAKTOPOM

_ LOLE (1 +p/100) = m, Ryl 00 — AU — AU, 65)
V(3/8Rs + Ry5)? + (3/8X5) ’

K

roe Rd2=Rd/ma+Rn+R0+(rKc+rp)lK;

Ry = R. + R/m,;
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Xs = X + X/my;
E= UH0M2/\/§'

4.3.4.2. TIpu onpencnecHuu Toka K3 B KOHTAKTHO#M CETH C IBYXCTOPOHHHUM IMHMTAHHEM HEOOXOIHMO
MPHUMEHSATH CXEMY 3aMELICHUA, NMTOKA3aHHYI0 Ha uepT. 96. Ha 310l cxemMe MpUHATHI Cleaylomue 0603Ha-
YeHHS:
A, B — TdaroBBIE TPeoOpa3oBaTeIbHBIC MOACTAHIIHH;
C — NOCT CEeKIIMOHMPOBAHMS,
U,4, Upp — pacyeTHBIC HaNPSDKEHHS TATOBBIX MPeoOpa3oBaTebHBIX MoncTanumii A u B, B;
14, I — ipoTsDKeHHOCTH ceKuuit AC u CB, xM;
| — paccTostHue MeXAy MOACTAHIUIMH A U B, KM;
I, — paccrostnue ot Touku K3 mo moncraHimm A, KM.
PacueTHOe HampsoKeHHE TATOBOM MPeoOpa3oBaTe/IbHOM MOACTAHIMHU (Up) B BOJIbTaX JOMYCTHUMO
omnpenendaTh no hopmyne

U, = (1 + p/100) Upyom — AU, (66)
a aKTMBHBIC CONMPOTHURIICHUS CXEMBI 3aMEIICHUsI B OMax — no (opMynam:
Ry = R + rcailss
Rpy = Rup + el
Rp = Rip + rc ool
Ria= Ry + 1 b
Ric=rcally—1);
Ra=nrh+ R, tpy
Rp=r,(l— 1)+ Rp+ pp,
rae Ry, Rupl, Rugp, Rupy — COMPOTUBICHUS MUTAIOWMX Kabesiel, OTXONSILIUX OT MOACTaHIMil A u B x

KOHTAaKTHOI# ceTH 1 u 2-ro myteit, OM;
Ry 4, Ryp — CONPOTUBJIEHUS] OTCACHIBAIOLLUX MPOBOAOB COOTBETCTBEHHO MONCTAHIMI A B

B, Owm;
P4 Pp— CONPOTHUBIECHUS MPEeOOPA30BATENBHBIX YCTPONCTB COOTBETCTBEHHO TONCTAH-
it A u B, Owm;
Fecl» Feco — YIOENBHBIE COMPOTHBIEHHUS TNPOBONOB KOHTAKTHRIX ceTeit 1 M 2-ro myTei,
OM/KM;

¥, — YAEJIBHOE COMPOTHBACHHE PENbCOBRIX MyTeH, OM/KM.

YTo0bl MOMYYNMTh UICKOMOE 3HAaUEHHE TOKa B MecTe K3, cnemyer nmpeaBapuTeNIbHO CXEMY 3aMEICHHS
(uept. 96) mpuUBECTU K MpOCTEiIeMy BHAY, HCMOJNb3Ysl OOBIMHBIE CIIOCOGH! MPEeoGpa3OBaHUSI CXEM.

4.4. Pacyer TokoB npi K3 B JIHHHAX NOCTOSHHOIO TOKA BbICOKOTO HANPSDKEHMS

4.4.1. PacueTHas cxeMa M CXeMa 3aMelleHHS

4.4.1.1. Tpu pacuete TokOB K3 B TMHHHM MOCTOSIHHOTO TOKA CHCTEMBI ¢ OMHOMOCTOROM 3JIEKTPOIIE-
penayeit moctossHHOro toka (DIIIIT) cnemyer MCMONMB30BATh PACUETHYIO CXEMY M CXEMY 3aMEIICHUS,
npuBeneHHBIE HA YepT. 10.

4.4.1.2. TlapameTpbl CXeMBl 3aMELUEHHMS U MAPaMETPBl PEKMMOB CUCTEMBI ¢ ogHoMoctoBoii ITIIT
CIIEOYET OMPENENSITh C yYETOM YHMC/Ia MOCTOB, BXOISIIMX B COCTAB PEAIbHBIX KaCKaIHO-MOCTOBBIX NMPeod-
pasoBatencii. Bece mapameTphl ClienyeT ONpEAcsisiTh B CUCTEME MMEHOBAHHBIX €AMHULI U TPHUBOAMTH K
CTYIICHU HAMNpPSDKEHUST BTOPUYHBIX (BEHTHIBHBIX) 0OMOTOK npeo6pa3oBatenbHbIX TpaHchopMaTopos. Ilpu
3TOM HEOOXOAUMO YUUTHIBATh KO3DGULIMEHTH TpaHC(hHOPMaLIMM TIpeoGpa30BaTEeNIbHBIX TPaHC(HOPMATOPOB,
obecneunBaOIUX HOMUHAIBHBIN peXXUM TpeoOpa3oBaHUA.
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DiekTpHIECKAA cXeMa (2) H cxeMa 3amemlenns (6) CHCTEMBI, COAepKAMIEH ONHONENMHYI0 OJHOMOCTOBYIO
JNEKTPONepesauy NOCTOSHHOTO TOKA

Ecr Xy Usy LBH
l i

Yepr. 10

4.4.1.3. JIng MMHUA MOCTOAHHOTO TOKA ¢ KOHLIEBBIMU PEAKTOPAMHU ClIeAyeT MPUMEHATh T-00pasHylo
CXEMY 3aMELIEHUS ¢ U3MEHAIOLMMHUCS NapaMeETpaMu Jiydei, B 3aBUCHMOCTH OT MecTa M Buaa K3.

DopMyIIBL IS pacyeTa MapaMeTPOB CXEM 3aMEIEHMs] CHCTEMBI ¢ JIEKTpoIneEpeaayeii MOCTOSHHOTO
TOKA MPUBEACHEBL B MPWIOXEHUHU 9.

4.4.2. OCHOBHEBIC IOMYIIEHUS, MPUHUMAEMBIC TIPH PACYETaX MEPEXOIHBIX PEXHMOB U TOKOB K3

4.4.2.1. TIpu pacueTax TIEPEXOAHBIX peXUMOB H TOKOB K3 B JIMHHAX MOCTOSHHOrO TOKA BEICOKOTO
HaTPsOKEHMS TOITYyCKAeTCS:

- HE YYMTBIBATH BBICILIME TAPMOHHMKM TOKOB U HATIPSCKEHWH B IETEIX TIEPEMEHHOTO M TIOCTOSIHHOIO
TOKOB, a (GMIABTPHI BBICIINX TAPMOHMK MPHHUMATH HICATLHBIMH;

- HE YYMTBIBATH KOMMYTALIMOHHOE B3aMMOBJIMSHNE MOCTOB KaCKaTHOMOCTOBOTO TpeoOpa3oBaTei,
T. €. CYMTATh, YTO KAXKIBIIA MOCT KacKaaa paboTacT HE3aBUCHMO, B IIeCTH(HA3HOM peKHME MpeoOpa3sOBaHHS,

- HE YYMTBIBATh JUCKPETHOCTBH YINPABACHUS BEHTWICH, T. €. MPUHUMATh, YTO VIJIBI BKJIOYEHHS
BEHTWICH B MEPEXOAHOM PEXUME U3MEHSIIOTCS HENPEPBIBHO.

4.4.3. Pacuer TokoB K3 B TUHMM TOCTOSTHHOTO TOKA IMPH HEMOIHBIX MCXOIHBIX JAHHBIX

4.4.3.1. Tok B IMHMM MOCTOSTHHOTO TOKA B PEXXUME PaGOThI MPeoOpa3oBaTenisi «2—3» B KOHIIE Hg-TO
MEPUOIA TTOBTOPSIEMOCTH (B MOMEHT O = ng 60°) caenyer onpenenars mo ¢hopMysie

_V6E (\/?E

he= —x T cosa—1y )(

I

Kt Xas v (67)
2X, + X, ’

COos O —

rae E — meiictByiomee 3HaueHue $asuoit DJ1C TpexdasHoi CMCTeMBI TIEpeMEHHOTIO TOK4, B;
Xz — CyMMapHO€ COMpPOTUBJICHUE LieTiei IEPEMEHHOTO ToKa (Ha omHy ¢asy), OMm;
Xjz — CYMMapHO€ COMPOTUBJICHHE LeNeil TOCTOSHHOIO TOKA 0 TOYKM 3aMbIKaHuA, OM;
Ol — YTOJI BKJIIOUYEHUS BEHTWJICH, BJI. Tpaj;
Iy — HavanbHOE 3HAUEHUE TOKA B JIMHUU MOCTOSHHOTO TOKA, A.

IIpuwmeuanue Dopmyna (67) cipaBeTHBa IPY PEATLHLIX 3HAYCHUAX IIAPAMETPOB ¥ BpeMeHM K3, paBHOM
0,06—0,10 ¢, wu ng = 18—30.

4.4.3.2. TlpenenbHoe 3HAYEHNE TOKA B aMTiEpax, MPU KOTOPOM COXPAHAETCA PEXUM «2—3», ompele-
JS0T Mo opMyJie

Inpen2-3 = %f [cos o — cos (o + 60)]. (68)

IIpumeyanue Popmyna (68) cnipasepnBa, €CH iy < inpen 2—3-
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4.4.4. Pacuer mepexoqHOro mpoirecca mpu K3 B TMHUM MOCTOSHHOTO TOKA ¢ MOMOIIBI0 DBM

4.44.1. Ilpu pacuetre nmepexonHoro mpouecca npu K3 B IMHUSAX MOCTOSTHHOIO TOKA ¢ MCIIOIB30Ba-
HueM DBM peKoMeHAyeTCsS MCIONb30BaTh MATEMATUUYECKYIO MOIENb, COOEPXKAIIYIO CUCTEMBI nHt¢hepeH-
LMAJTBHBIX YPABHEHUH 3THUX JMHUN M UHTETPAJIbHBIX YPABHEHHUI MOCTOBBIX ITpeoOpa3oBaTeieii.

4.4.4.2. Cucrema guddepeHIIMANBHBIX YpaBHCHUI JIMHWI MOCTOSHHOTO TOKA HOKHA OBITh COCTAaB-
JIEHA ¢ YYETOM TTapaMeTPOB KOHLIEBBIX PEaKTOPOB. 111 MOCTOBBIX TIpe0oOpa3oBareieii ClienyeT CIOIb30BaTh
MX HHTETPAJIbHEIE XapaKTepUCTUKH (MHTETPATbHBIC YPaBHEHHUS ), JOMYCKAIOIINE YIET PETYIHPOBAHUS YIJIOB
BKJIIOUEHUS BeHTHIEH, B cucteMe ypaBHeHUI Tpexdas3Hblit MOCTOBOI Mpeo6pa3oBaTeib CIeAyeT YIUTHIBATh
KaK YIpaBIsIeMBIii UICTOUHUK TpeX(ha3HOTO TOKA MEPBOM TAPMOHHUKH, Y KOTOPOTO aMILIMTYIEI TOKOB B OCHOB-
HOM U3MEHSIOTCS B COOTBETCTBHU C 3aKOHOM M3MEHEHUS BBITIPSIMJIEHHOTO TOKA, a (paskl 3THX TOKOB —
B COOTBETCTBHHU C 3aKOHOM PETYJIUPOBAHUS YIJIOB BKIIOUEHMS BEHTWIEH. JIJIa CHCTEM U JIUHUI TEpeMeH-
HOTO TOKA HEOOXONMMO COCTABUTH YPAaBHEHHS COCTOSTHUS IS TIEPHOAMUYECKUX COCTABIAIONIMX TOKOB U
HATPSCKEHU OCHOBHOM YaCTOTHL.

4.44.3. TIlepexonnslit pexxuM Ha OBM nomyckaeTcs pacCYMTHIBATH METOAOM AHAJIMTHYECKOTO IIPO-
THO3MPOBAHMS pexXMMa Mpeobpa30oBaHUA Ha TEKYIIHIT MOMEHT BPeMEHH, KOTOPBIM YTOUHSIOT MPH OUepen-
HOM CMEIEHMH ILAra YMCICHHOTO MHTETPUPOBAHUSA CUCTEMBI TH(DDEepeHITHANBHBIX YPaBHEHUIA,

4.4.5. VpaBHEeHUS 3JEKTPONepeaud MOCTOSTHHOTO TOKA

4.4.5.1. TuddepeHumnanpHble ypaBHEHUS JMHUM TIOCTOSHHOTO TOKA CJIEAYET 3alMCHIBATh B (popMe
Koum. B cooTBETCTBUUM C TIPUHSATOM CXEMOM 3aMEIIEHUS OHU MMEIOT BUII:

dly/dt = (Ugy — Uy — Rylys)/Ly;
dlg,/dt = (Uge — Ugy — Rply)/ Lins (69)
dUdo/dt = (IdB - Idn - Udc/R)/Ca

rae Iy u I, — cpenHue 3HaYeHUS BBIMPSMICHHOTO U HHBEPTHPYEMOTO TOKOB, KA;
Uy n Uy, — cpenHue 3HAYEHUS BHINIPSIMICHHOTO M HHBEPTHUPYEMOTO HampsKeHMil, kKB;
U, — cpenHee 3HaUCHUE BBIIPSMIICHHOTO HanpstkeHus B Mecte K3, kB;
t — Texylee BpeMs, C,
L u Ry — COOTBETCTBEHHO MHAYKTUBHOCTD, I'H, ¥ aKTUBHOE CONMPOTHBJICHHE, OM, LIEITH MTOCTOSTHHOTO
TOKa BBITIPSAMUTEJIS;
Ly u Ry — COOTBETCTBEHHO MHAYKTUBHOCTDH, I'H, ¥ aKTUBHOE COMPOTHBJICHHE, OM, LIETTH TOCTOSTHHOTO
TOKa UHBEPTOPA,
R, C — COOTBETCTBEHHO aKTMBHOE COMPOTHBJICHHE, OM, U €eMKOCTh, O, YUMTHIBAIONIYIO AKTUBHYIO
U €eMKOCTHYIO IMTPOBOAMMOCTD JIMHUH MOCTOSTHHOTO TOKA.
4.4.5.2. [Ina onpeneiacHUs HanpsDKeHWI BeIpsSMuTens u uHBepTopa (U;) B KWJIOBOJNBTAX CHCAYET
HCTIONB30BATh UHTETPAIbHOE YPaBHEHHE MOCTOBOTO TPeoOpa3oBaTeis

Ud=(i1)(%«lﬁtfscosa—%§ld)1v, (70)
roe +1 — mIs BEIIPIMUTEN;
—1 — [yis UHBEPTOPA;
N — YuCaI0 MOCNEAOBATEIPHO COEAMHEHHBIX MOCTOB B KACKaJIHO-MOCTOBOM TIpeoOpa3oBaTeie;
U; — neiictBymouiee 3HaueHNE (HPa3sHOTO HATIPSDKEHUS HA IIMHAX MEPEMEHHOTO TOKA MPeoOpa3oBaTeib-
HO# MOACTAHUMY (BBIIPSIMUTEIS WM HHBEPTOPA), MPUBEAECHHOE K CTYNICHH HANPSDKECHUST BTO-
PUYHOIM 0OMOTKU MpeobpasoBarebHOro Tpancopmaropa, kKB;
Ol — YTOJI BKJIIOYEHUS BEHTWIEH NpeobpaszoBatesl (BLIMPIMHUTENS WJIH HHBEPTOPA), 3JI. TPajl.;
X, — COTIPOTHBJICHHE KOMMYTAUMK BEHTHJIEH MPeoOpasoBaTeis (BHINPAMHTENA WIH MHBEPTOPA) Ha 1BE

dasel, Om, (X, = 2X).

lMIpuMeyaHUs:

1. YpapHeHwe (70) cipaBeITUBO IIPH PEXKUME TOPCHUS €T0 BEHTHJICH IPyIIIaMy IO 2—3 BCHTHIS M NPH YIJIax
KOMMYTAIIVH ¥, He TIPEeBHIAIOIINX 60 3J1. Tpaj.

2. IIpu pacueTe IMpenIeCTBYIOLIETO (HOMHHAILHOTO) pexXMa padoThl MHBEPTOPA CIICAYET UCIIOIb30BaTh YPaB-
HEHME OTPaHUYUMTEIbHOM XapaKTepHUCTUKU
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3 34
Udu:(i\lgUﬁcoss_?ledu)N’ b
TIe & — yroJ nmoracaHus BEHTHWIeH HHBEPTOPA, 1. FPaj., HOPMHPOBAHHOE 3HAYEHME KOTOPOTO COCTABMSAET 15 311, Ipaf.

4.4.5.3. Yrabl BKIIOYEHUS BEHTWIEH (O) B 2JEKTPUYECKUX TPaLycax CIAeMyeT OMpPeesiaTh C YIETOM
PETYIMPOBAHHUS BEHTWICH MO YPaBHEHMSIM, 3allMCAHHBIM B MPHPALLEHUSX, COOTBETCTBYIOIIUX LIATY YMC-
JICHHOTO MHTErpupoBaHus. B o0lieM ciiyyae OHM UMEIOT BUI;

o =0y + Ky Aot — exp(—AY/ T)), (72)
Ao = ZKTI(1 — exp(—AY/ T,)) + ZK ATI(1 — exp(—AY ),

rae At — 11ar YUCJAEHHOTO UHTETPUPOBAHMUS, C;
Olyg — HAYATbHOE 3HAYCHUE YIJIa BKIIIOUEHUS, 1. TPaL.;
A0l — TpUpaLLeHHE YIIa BKIIOUEHHS Ha ILIare YHMCACHHOTO MHTETPUPOBAHUSA, OGYCIOBICHHOE
JIEUCTBUEM PETYNSATOPA, 3. TPal.;
I1, AIT — cumMBOJIBI MapaMeTPa U OTKJIOHEHHS TapaMeTpa, IO KOTOPBIM OCYILECTBIISIOT PErYIHPO-
BaHMUE;
K., K, K\; — k03bDOULMEHTH peryIMPOBAHUS CYMMATOpa U KAHAJIOB PETYJISATOPA,;
T, T,, Ty — dMEKTPOMATHUTHHIE TIOCTOSTHHBIE BpEMEHH CYMMAaTOpa M KaHAJIOB PETyIsATopa, C.
IIpu 3TOM ClemyeT yYUTHIBATh MPEOeibl pabounx IUAA30HOB U3MEHEHHS YIJIOB BKJIIOUEHHS:

0 <o, <2n/3;

m/2 < o < T
IIpuMeyaHue. OGLIMHO BBHIIPSIMUTENL UMEET peryiavpoBanue mo Aly,, a nuuseptop — no Aly,, U n AS.

4.4.5.4. Yron xoMMyTaluy BEHTWJICH (y) B /MEKTPHUECKMX TPagycax CHELYET ONpeNessiTh 1O
¢dopmyne

X,
= arccos [ cos o — L)-a. (73)
Y ( V6 U. d)

5

4.4.5.5. Yron noracaHusi BeHTWIEH HHBEPTOpA (8) B SJEKTPHUECKMX IPAAyCcax CIEAYET ONPENCIATh
no dopmyne

3 = 180° — arccos (cos o, — 2 I, ) (74

52

IMonyyeHHOE 3HAYEHME YIJIA O TTO YCAOBHIO YCTOMYMBOCTH MHBEPTOPA B MEPEXOIHOM PEXHME JAOJDKHO
NpeBBILATH 2—35 3J1. Tpaj.

4.4.5.6. AMIIMTYRy KOMMYTHUPYIOLLEro ToKa (1) B KMaoaMIepax cliedyeT onpeneisars no ¢op-
MyJie

I,=6 U/Xx,. (75)
4.4.5.7. JleiicTyomiee 3HAYCHHUE TMEPBOM TAapMOHMKHM (Pa3HOrO TOKA MPeoOpa3oBaTeIbHOIO TPAHC-

dopmaropa (I;) B Kumoammnepax, MpUBEICHHOE K CTYMEHH HAMPSKEHHST BTOPHYHON OOMOTKH, CIEAyeT
OMNpenensTh o HopMmyie

L= NI+ Ty » (76)

rae Iy v Iygy) — OPTOTOHANBbHBIE COCTABNAIOLINE TOKA, KA, KOTOPHIE CIEIYeT BEIYUCISITD IO BHIPAKCHUSIM
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4

V6 [, .

[2cosasin(a+%)—sin (2a+~{)cos%]+ldcos (a+y)};

(77)

LY ¥ Y w2
Imsm2[2cosacos(a+2)—cos (2o +17) cos

A%
T 2 siny/2

Iny =

]-Idsin(a+v)};

IIpumevyaHme. Yorsl O 1 Y B BepaxeHusiX (77) CAeAyeT BHIpaXaTh B paguaHax.

4.4.5.8. Cocrasmsniouive TpexasHONH MOILIHOCTH KAacKaJHOTo npeoGpa3oBaTeNs: akTHMBHYWO (P;) B
METaBaTTax M peakTuBHYIO () B MEraBoJbTaMrepax, KOTOPBIE ACHCTBYIOT HA HIMHAX MEPEMEHHOTO TOKA
MOICTAHIIUH, CJIEAYET ONPENENsTh No HopMyJiaM:

P = +3U(Nlyy);

4.4.5.9. eiictyiouee 3HaueHue (asHoi D C 3KBUBAJICHTHO CHCTEMBI ( F.) B KWIOBOJIBTAX CICAYET
OMNpPEAEISITh C YYETOM MOTEPh HANPSDKCHUSI B JIMHUM TIEPEMEHHOTO TOKA OT aKTHBHOM M PEaKTUBHOMN
MOIIHOCTEM, PaCXOAYEMBIX HA MPEeOOpa3OoBaHUE SHEPTUM

E - \/( A 3:/3) Fo( <5:/3> 7, (79

roe U; — dasHoe HampsikeHHe Ha IIMHAX MepeMEHHOTO TOKa MpeoOpa3oBaTeIbHOM MOACTAHIMK (BBITIPS-
MMTEIBHOM WM UHBEPTOPHOIT), pAaBHOE HOMHUHAJIBHOMY HamnpsokKeHHIo, KB;
X; — UHAYKTUBHOE COTIPOTHUBJICHHE JUHUU MEPEMEHHOTO TOKA HA CTOPOHE BBHIMPSIMUTENbLHOM WIH
WHBEPTOPHOM moncTaHumu, OM.
4.4.5.10. [eiictBytoliee 3HaueHUe (Ha3HOTO HANPSDKCHMS HA LIMHAX MEPeMEHHOTO TOKa MpeodpasoBa-
TeabHOU noacTanumu (U) B Ku1oBOBETaX MpH M3BecTHOM D/IC CHCTEMBI CieAyeT ONpeneisiTh Mo GhopMmysie

Us=VE2- (AU, ¢ + AUy » (80)

rne  AUpq = Xp(Nlyyy); AUpan = Xp(Nlgry).

4.4.6. I3MeHEHHNE MApaMETPOB PEXHUMA DJIEKTPONEPENAYr NMPH KOPOTKOM 3aMBIKAHMM B JIMHMHM
MOCTOSTHHOTO TOKa

4.4.6.1. Pe3yabTaThl pacyera MEPEXOAHOIO MPOLIECCA B BBIMPIAMMTENE, IMOMYYEHHBIE C MOMOILIBIO
OBM, npuBeneHs B NMPUIOXEeHUH 10. DTH KpUBBIE OTPAKAlOT TUTIOBOM XapakKTep MPOTEKaHHUS MPOLIECCOB.

ITPHTIOKEHHE 1
Cnpaeounoe

Ta6numa 2

Ta6nauua 1 DNEKTPOXHMAIYECKHE KOHCTAHTHI, HCIOJb3yeMbIE
mpu pacuere TokoB K3 0T CBHHIOBO-KHCIOTHBIX
Pacuernbie nannbie Ausa akkymysisropa CK-1 AKKYMYJISITOPOB
Tapawerp Ennnuua 3Hauenne DNeKTPOXHMUIECKAST Enunmma Tpenenst
H3MEPEHHA napaMeTpa KOHCTaHTA H3MEpPEHUs. HM3MEHEHHUSA
h M 0,170 @ 0. ¢. 1,20—1,34
d M 0,170 D m2c! (1,0—1,1)-10—°
I M 0,003 % (Om:m) 1 10—25
go o B 1 2503_3§'315 N MOJ'[])‘J'[—I'M'A_I 4,5—5,5
MM > 211 B/(MOJI])‘JI_I) +0,0278
Ryro Om 6,3-1073 o1 B/(vomy—1) —0,0242
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HPHJIOXEHUE 2
Cnpaeounoe

VYET BIUAHAA DJIEKTPUYECKOM AYTH HA TOK K3 B YCTAHOBKAX IIOCTOAHHOI'O TOKA

3asucEMocTh K03(drmenta K, 1ia aKKyMyasSTOPHOM

6arapen Tuna CK (xpuBas 1) H MamIAR NOCTOSHHOrO
TOKa MOITHOCTEIO 10 100—150 kBT n manpsxennem
220 B (xpuras 2) ot conporaeienns nemn K3

Ka
0.9
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a 00 200 300 400 500 600 R,m0m

Yepr. 11

3apncumocTb K03(drmenta K,

IJISi TEHEPATOPOB NMOCTOSAMHOIO TOKA

nanpsukennem 220 B (xpusas )
n 440 B (xpuBas 2)
oT comporuBiennsa uenn K3

ka
a9 Lo
-
JIf-2
07 /
a5 I
04
] S R
T T 1
g 4 8 72 6 R,mOm
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ITPHJIOXXEHHE 3
Cnpaesounoe

VUYET YBEJIMYEHUA AKTUBHOT'O COIIPOTUBJIEHNA KABEJIA OT TOKA K3
B YCTAHOBKAX IIOCTOAHHOI'O TOKA

3aBucuMoOCTD Koaq)clmunem“ynenn-lem 3aBucAMOCTD Koad)c])mmelrra“ynenmem )
AKTHBHOrO CONPOTHBJICHHS KaleJeii pasllam cedenuit AKTHBHOTO CONPOTHBJICHHS Kabeeii pa:«mm;{ ;eqemm
npo mpozommarrenmmocrix K3 0,2 ¢ * nw mponomme oot K3 0.2 ¢
(cnyonmsnbie smunK) | 0,6 ¢ (MyHKTHPHBIE JTMHAN) (commsie yvnmm) u 0,6 ¢ (MyHKTHPHBIE JTHMHAM)
o\ s mase s o Co AL PP
o7 | NO2535) 50 7o Jos | 120 | %50 1y L\Z| 3550/ 70| 95 |720 | 150 185
LA L T
5 ,‘1 | ll l/ // // y Wit/
’ : 185 ’ ” I | [ 5= 240mM5
. e s fu//l/ //// /|
T P11/ ¥ 77 /
WL l I// /
14— 17 LRIy /
’ ’ , / A=Z40MM2 T4 Wit/
’I / / / / / / i
1,3 i /Ay 11k I}/
il 177/ i
12 !’ 147/ I///////
Wy 22— i
1,0 ‘ /// ] / (A
T a w20 30 4 50 Ig,nA 10

Yepr. 13
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3aBHcHMOCTD KO (DHUIMENTA YBEIHICHHS
AKTHBHOTO COMPOTHBJICHHS Kalelei pasHbix CeueHmii
C MEAHBIMH KWIAMH (CIVIOIIHbIE JIHHMH)
M C AMOMHHHEBbIMM JXKHJIAMH (NYHKTHDHBIC JIMHNH)
or Toka K3 npu npoonkuremsuoctu K3, pasnoii 1 ¢

c 5=35mMm?
v 507095 120 150 185 240
30\10/ 95120/ 150 185] S=248rr1? |

suiin

‘T

T
i

1,3

1,2

1.7

1
A 10 20 3a 40 50 Ix,KA

Yepr. 15
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ITPUJIOXKEHHE 4
Cnpaeouroe
3aBHCHMOCTB PA3PSAAHOrO TOKa akkymyasropa Tima CK-1 3aBHCHMOCTD HANPSKEHHS HA 3KHMax
ot mponokuremsaocTy K3 mpu K3 na ero 3axmmax 3apszkennoro akkymyasaropa tana CK-1
Hgy=121; D= 1,08-10~2 m%/c; v, = 16,5 Omm)~ L OT CHJIBI TOKA B Haua bubii Moment K3
N = 5,18 (moan/n)M/A; g1 = +0,0278; g5 = —0,0242 npH Tex ke ycaoBuax u ¢t = 25 °C
Ipt,A
o UpB
N N
4720 \\ 16 N,
400 I~ N\
\\ 1,2 N
380 > 18 ~N
S~ > N
sl AL L L 1 | o \3
C— I T T [ 771 T J 7 ]
04
0723#567891‘,5 \\
Yepr. 16 a

50 100 150 200 250 300 350 400 Ipg,A

Yepr. 17
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IIPHJIOXKEHHUE 5
Cnpaeounoe

YITPOIMEHHAS METOJVKA PACYETA HAYAJIbHOT'O TOKA K3
B IEITN AKKYMYJIATOPHOMN BATAPEN

Hauanbhbiit Tok K3 B menu akkyMyasitopHoit 6atapeu (/) B aMIiepax BRIYHCIAIOT 10 HopMyre
[ — nEBTO
K0 (n/m) Rypo + Ry

IIC 7 — YHCIIO TOCICHOBATE/IBHO COCIMHCHHBIX SIEMEHTOB (PAaBHO YHCITY JIEMCHTOB, HAXONSIINXCSA B MON3aPNE);
m — 9HCIO MAPALICABHO COCINHEHHBIX IEMEHTOB (PaBHO HOMEPY aKKyMymaTopHOH OGatapen tnma CK).
Bxopsimue B 3Ty HopMyy BEeTMYMHbBI OTNPCACISIIOT WIN NIPYHUMAIOT PABHBIMM:
1) BHemHee compoTuBieHUe OO0 Touku K3 (R ;) B OMax ¢ y4eTOM IEPEXOAHOTO CONPOTUBICHUS LIETOUHBIX
KOHTaKTOB JIEMEHTHOTO KOMMyTaTopa (R, )

’

RBLL[ :RBLL[ + RBK’
npuaumasi R, . = 0,005 Owm;

2) TPaHUYHOC COMPOTUBICHUC (Ry,) B OMax
Ry, = (n/m) 7,51073;

3) mpn Ry = Ry

Eyo = 1,93 B 1 Ry = 5,41073 Om;

BTO
mpu R 5, < Ry
Eyo = 1,70 B 1 Ry, = 4,01073 Om.
Hanpstxenne Ha 3axkMax akKyMyssTopHO# 6atapen (Uj) B BOJbTax B HavasbHBEIN MOMeHT K3 onpenernsaioT no
dopMmyIie
Up = R Lo

IIPHJIOXXEHHE 6
Cnpaeounoe

Taonuma 3

OpHeHTHPOBOYHBIE KPATHOCTH MAKCHMAJILHLIX (MMKOBBIX) 3HAYeHMI TokoB K3 st MAIIMH NOCTOSAHHOIO TOKA
nanpsokenneM 110—750 B B 3asHcHMOCTH OT NPOH3BEACHHS MOIHOCTH Mammn, KB,
HA YACTOTY BpalenMsi AKOps, 00/MuH

PacueTHrrii mapamerp KpatHocTH MakCHMMaTbHBIX (ITMKOBBIX) TOKOB IS MAlllMH HATIpsSDKEHHEM, B
Prowows KBT-(05/MiE) 110 230 600—750
KoMneHcupoBaHHbBIE MaITHHbBI
100000 — 12—8 —
250000 — 13—9 15—12
300000 — 15—10 15—12
1200000 — — 16—15
HekoMmmieHCHpoOBaHHBIC MAlIHEI
5000 5—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 —
800000 — 14—8 _
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ITPHJIOKEHHE 7
Pexomendyemoe

@®OPMYVYIJIBI 1JI1 PACYETA ITAPAMETPOB CXEMbI 3AMEIITEH S MAIITUH
HOCTOAIHHOI'O TOKA

WHayKTMBHOCT OOMOTKM BO30YXICHHUs MALIMHBI TIOCTOSHHOTO TOKa (L) B reHpu

_ 12000, E )
! Na ny aflﬁ ’

WHIyKTHBHOCTD CEpHECHON (KOMIIAYHIHOI) 0O0MOTKM (L.) B TeHpH

L= (gLY. @

0)/‘ a.

NHIyKTUBHOCTB SIKOPHOH 0OMOTKM (L ;) B TeHpH W1 HEKOMIICHCUPOBAHHBIX MAlMH

U, 1 1 U
L =4 2M_ - g =5 —HM 3)
? ! IHOM I py " 2pn0 IHOM
60

rae K, — xo3hGULUNEHT HACHILIEHUS MarHUTHON CHCTEMEI [IAaBHBIX MOJIOCOB MAlVHLL,
JJIs1 KOMIICHCHPOBAaHHBIX MalllMH

i 1 1 Uiom
L,= A4, =X =3 . “)
“ 2 IHOM 2":@ 2pn0 IHOM

60
WMHIYKTYBHOCTD SIKOPHOI LN KOMIICHCMPOBAHHBIX MamuH (L,) B reHpH
Ly=L,+ L+ L, %)

ra¢ L, — MHAyKTVBHOCTb OOMOTKH SIKOPS;
L, — MHIYKTUBHOCTH KOMITCHCALUOHHOM OOMOTKY;
L, — MHAYKTHBHOCTE OGMOTKH JO6aBOYHBIX ITOMIOCOB.
WHIyKTHBHOCTD SIKOPHOI LIETIH TeHepaTopoB (L,) B TeHpH

L, =015 kon L ®)

IHOM o) ’

TI¢ By — OCHOBHAs! YIVIOBAsI CKOPOCTb BpallleHus stkopd, 1/¢;
P — YHUCIO Tap IJaBHLIX MOIIOCOB.
WHAIYKTMBHOCTL SKOPHOM LIEIH HepeBEPCUBHEBIX OLICTPOXOMHBIX MAIIMH (L;) B TeHpH

U,y C
L,=19,1 XM =% (7
IHOM pnO

1 — mns gBUTaTeNCit;
,2 — IUIsI TCHEPaTOPOB.

WHIYKTHBHOCTD IKOPHOM 1IETIH PANIMYHLIX IPYIII MALINH TOCTOSIHHOTO ToKa (L;) B reHpn

UHOM 1
L= tow L ®)
" IHOM 400

rae A — 6e3pasMepHbIM KO3(OGHUIUNEHT, YYNTHIBAIOIINE 0COG6HHOCTh KOHCTPYKIINN MAIOMHBI IOCTOAHHOTO ToKa. Ero
PACCYUTHIBAIOT IO JAHHBIM 33BOACKOro GopMyspa. [Ipy OpHEHTHPOBOYHBIX PACUCTAX JOIIYCTHMO HMCIIOJIb30-
BaThb CpeJHVE 3HAYCHHS YKA3aHHOrO KO3 dUIMEeHTa, IPUBCACHHbIE B Ta0. 4.
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AXTUBHOE CONPOTUBICHNE OOMOTKH AKOps (R,;) B oMax

U, J
R, = (0,36, +0,457) —M __4__ 1093, )
o= 020 +0.80 T T

rae /, — IJIMHA MaTHUTOIPOBOLA 0¢3 BEHTWIALMOHHBIX KAHAJIOB, CM;
T — TOJIIOCHOE JENIEHUE, CM;
J, — IIIOTHOCTb TOKA B OOMOTKE SIKODS, A/MM2;
Uy — MEXCETMEHTHOE HAIPSIKEHNE Ha KOJUleKTope, B, KoTopoe crexyeT onpenenaTs no popmyne

_ Ukom Tom a0
X nmrda/p’

A; — nuHeVHas HarpysKa sxopsi, A/cM;
¥ — paguyc SIKOps, CM.
CyMMapHOE COIIPOTURICHVE SIKOPHOH ¥ KOMIICHCAITHOHHON OOMOTOK ¥ OOMOTKH TOOaBOYHBIX TIOTIOCOB C YYETOM
TafgeHNs HanpsKeHUs Ha eTkax (R;) B oMax)

R,=~2R, ()

Taonuua 4

Pacuernsie mapaMerpsl i1 MANIAH NOCTOSHHOIO TOKA

3HaYeHHe PacYETHOTO MapaMeTpa
I'pymma MalyH NOCTOSIHHOTO TOKA
A Aep Ty ¢
Trx0oXogHbIe PEBEPCHBHBIC TPOKATHBIC NBUTATENH 0,075—0,125 0,100 0,025—0,070
To xe, ¢ IByXXOOOBOM OOGMOTKOIl AKOPS 0,065—0,100 0,085 0,040—0,060
BRICTPOXOZHBIC HEPECBEPCHBHLIC IPOKATHRIC IBUTATCIHA
CIIELUAJIbHEBIE 0,060—0,070 0,065 0,012—0,020
T'eHepaTopbl MOCTOSHHOTO TOKA C OTHOXOTOBOM 0OMOTKOIM
SIKODSI 0,140—0,175 0,157 0,018—0,030
BricTpoXomHbIe HEPEBEPCHBHBIC TIPOKATHLIC TBUTATEIHN 0,080—0,115 0,097 0,020—0,030
T'eHepaTOPBI IOCTOAHHOTO TOKA ¢ ABYX- M TPEXXOMXOBBIMHU
0OMOTKaMH 0,115—0,145 0,130 0,020—0,035
IIlaxTHBIC TTOTBEMHBIC ABUTATE/IHM IMOCTOSIHHOTO TOKA Ho 0,25 Jo 0,25 Ho 0,1
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ITPHJIOXXEHHUE 8
Pexomendyemoe

®OPMYJbI JJI1 PACYETA IIAPAMETPOB CXEM 3AMEIIIEHUA CETH
MEPEMEHHOT'O TOKA 1 TIPEOBPA3OBATEJ/IbHBIX TPAHC®OPMATOPOB
IMPOMBIIIVIEHHBIX M TATOBLIX IIOACTAHITAN

MHaykTUBHOE ¥ aKTUBHOE COIIPOTUBIIECHUS CETU NMEPEMEHHOTO TOKa (X, 1 R.) B OMax CIeAyeT pacCUUTHIBATh 110
dbopmymam:

U2
X = HoM 2 :
c SK

R = X/(X/R)..

WHIyKTUBHOE M aKTUBHOE CONPOTUBIICHUS NMPeo0pazoBaTe/ibHOTO TpaHcdopmaropa (X, ¥ R;) B oMax ciemyeT
OIPEACIIATh 1O (POPMYJIAM:

2
o e C NG

HOM T HOM T

RTZUﬁOMz(A—PK)
S, S, ’

HOM T HOM T
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IIPHJIOXXEHHUE 9
Perxomendyemoe

©QOPMYVIIBI AJI1 PACYETA ITAPAMETPOB CXEM 3AMEINNEHUA CUCTEMBI
C DJIEKTPOITEPEJJAYEN IOCTOAHHOTO TOKA

NHIyKTNBHOE CONMPOTUBICHNE NMPeoOpa30BaTeIbHOTO TpaHchopMaTopa (X;) B OMax JOIMyCTUMO OMNPEREATh 6e3

VUICTa €TO0 aKTUBHOTO CONPOTUBICHUA
2
Xr — Uy UHOM 2
100 S,om 1

WHOyKTVBHOE CONMPOTHUBICHNE JIMHUY MEPEMEHHOTO TOKa (X7) B OMax ClienyeT ONMpenesisiTh ¢ yaeToM Kodddn-
IIMeHTa TpaHCHOPMALIMK TTPeoOpa3oBaTeIbHOTO TpaHchopMaTopa
UH0M2

Xy = Xynl( %aﬁl .

Hamnpsxenne padodero oreeTBneHud (U,,51) B KWIOBOJLTaX NEPBUIHOM (CETCBOI) OOMOTKH Ipeodpa3oBaTelib-
HOTO TpaHchoOpMaTopa CleayeT ONPSACATh, NCXOAA U3 CICAYIOUIETO COOTHOIIEHUS

UH0M2 _ \/§ Us
- ’
Upa61 USHOM
rae U yom — HOMHMHATLHOE JIMHEIHOE HaNpAXKeHUE Ha INUHAX NPeoOpa3oBaTe/IbHON MONCTAHLINY, KB, NMpHIOXeHHOE

K IIePBUYHOI 0OMOTKe TpaHchOpMaTopa;
U; — pacueTHOe (a3HOe HAIPSIKEHNE HA WINHAX IPeoOpasoBaTebHOM MOACTAHINH, KB, obecneunBaloliee

HOMUHIBHBIN PEKUM IpeoOpa3oBaHMsl.
ITapameTpnl T-06pa3Hoil CXeMbI 3aMEIISHUS JUHUY ITIOCTOSHHOTO TOKA CHICAYET ONpPEIEHsTh O GOpMyIaMm:

IS IBYXUEITHOM NMHUHK (CHCTEMa «IIPOBOI—IIPOBOM»)
Lyy=2Ls+ (Xq nln p)/o;

Rip = 2Ry + rynlp

1T ONHOICHHOM JIMHKMHA (CHCTEMA «IIPOBOA—3EMIIS»)
Ly = Lyt (Xg3lq10)/;

Rinp =Ryt raslap
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ITPHIOXKEHHE 10
Cnpasounoe

PE3VYJIBTATBI PACYETOB HA DBM INEPEXOJHBIX ITPOITECCOB IIPU K3

B xauectBe mpuMepa Ha dept. 18 mpuUBemeHBI Pe3yAbTATH pacueTa Ha DBM mepexogHOTO MpoIecca B BBHIIPS-
mutesae pu K3 B MMHMM TOCTOSIHHOTO TOKa. IS HATMISIMHOCTH PeXMMHBIC HapaMeTphl BLIPAXKCHBI B KPaTHOCTSIX
COOTBETCTBYIOIIUX HOMVHAJBLHEBIX MAPAMETPOB (YITIBI O ¥ Y BRIPAXEHBI B PAIHAaHAX).

Tlepexoambiii mponece Ha cropone BpmpamuTend npa K3
B JJMHMH NOCTOSHHOI'0 TOKA

*

Yepr. 18
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2. YTBEPXJIEH 1 BBEJIEH B JIEVICTBHE ITocranosiennem KoMuTeTa CTAHRNAPTH3AAN H METPOJIOTHE
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