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e BpeMsI, H LIENTH ITPe0Opa3oBaTes, 3aKIF0IatoIeHCs
B OTPaHWYEHHUN HATPY3KH C BOISHBIM OXJIaXKICHHUEM,
MOKHO JOCTHYb IIOCPEICTBOM yMEHBIICHHUS TOKA IIe-
qa. [Tociie OTMEHBI KOMaH (bl OTPAaHUICHUS TTEPETPy3-
KM 110 MOIIIHOCTH C BOJSTHBIM OXJIQJKACHHEM, TTOTyICH-
HOM CUCTEMOH yNpaBieHMsI MOJIKCA, TEKYILIAs BEIU-
YMHA aKTUBHOM MOLIHOCTH M HEAKTUBHON MOIIHOCTH
ocraercs 6e3 I3MEHEHHH, ITPU MOBTOPHOM TOTyYEHUH
KOMaHZbI OTPaHUYCHHUS TEPETPY3KH MO MOIIHOCTH C
BOJISTHBIM OXJIQXKJICHUEM CHIDKECHHE MPOAOIDKACTCS Ha
OCHOBaHHH TEKYIINX BETHIHH MOIIHOCTH, TIOKa MOIII-
HOCTb HE CHH3UTCS JI0 Hyisl. COMIacHO 3TOMY CIIOCO-
Oy B mpeoOpa3zoBarerne HaNpsLKEHUS OTHOIOIIOCHOM
WU IBYXTIOJIFOCHOM TOTIOJIOTHH MOXKET OBITH pEali30-
BaHa (pyHKIUSI OTpaHWYEHHS IIEPErpy3KU IO MOIIHO-
CTH C BOJSIHBIM OXJIQXKZICHHUEM, IIPH ATOM BO BpeMs I1e-
pEerpy3KH MOXKET TapaHTHPOBaThcs Oe3ormacHast pabo-
Ta KJIaraHa mpeodpazoBarelis, a paboduii mporece sB-
JSIETCS POCTBIM, HaJSKHBIM H JIETKUM JIJIS BBITTOJTHE-
HUSL.
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CIHOCOb OI'PAHUMYEHNS TOKA ITEPEI'PY3KH JIJIA
ITPEOBPA3OBATEJISAA HAIIPS)KEHUSA

MHNPEJAINIOCBIJIKA U30OBPETEHU S
00/1a¢Th TEXHUKHU

Hacrtosmee w300peTeHHe OTHOCHTCA K  OOJAacTH  TEXHOJOTHH  TEPEJaqH
3NeKTPoIHEPTruH MOCTOSHHOTO ToKa (DC) M, B 4acTHOCTH, K cnoco0y OrpaHHYEHUS

TOKA MEPETPY3KH AT PeoOPa30BaTENsl HAPSKEHUS.
IIpeanocbriku u3o0pereHust

[TpeoOpas3oBaTens HANPsHKEHUS HCTIONB3YETCS B THOKOM Iepemade SJIEKTPOIHEPTHU
MOCTOSTHHOTO TOKA, KOTOPas MOKET HE3aBUCHMO PETyJIMPOBATh Tepeaady akKTHBHOH U
PEAKTHBHOM MOIMHOCTEH, a TAK)KE YBEIMYHBAThH ITPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI
nepemenHoro Toka (AC). Takoi mpeoOpa3oBaTeNlb 00JIer4aeT 00pPa30BaHHE CHCTEMBI
nepesavs dICKTPOIHEPTHH MOCTOSHHOTO TOKA CO MHOKECTBOM KOHCYHBIX YCTPOMCTB.
[TosTomMy B chepe MPUMEHEHHS IPOU3BOJCTBA SJICKTPOIHEPTHHU T BO3OOHOBIISIEMBIX
HCTOYHHKOB DHECPIHHM, CHAOKEHHsS OSHEPrHEH HM30JMPOBAHHBIX TOPOJOB H
MEKCOCMHEHHSI CHCTEM IICPEMEHHOr0 TOKa MpeoOpa3oBaTeib HAMPSUKEHHS HMECT

OUYEBUAHYIO KOHKYPEHTOCIIOCOOHOCTb.

B HacTosmee BpemMs B TOMOJOTHH TPEOOPA30BATENA HAMPSDKEHUS ST THOKOW
nepeiayd  JJEKTPOIHEPTHH  MOCTOSTHHOTO ~ TOKA  HMCHOJB3YETCS  MOJYJIbHAS
MHOTOYPOBHEBAasi TEXHOJOTHA. TOK TPOXOAWUT 4depe3 MIeCTh IUIed MOCTa
npeoOpazoBaTelis B OOBIYHOM padOYeM COCTOSIHHH, a BKIIOUYEHHUE/BBIKIIOUCHHUE
MEPEKIIOYAOINEr0 YCTPOMCTBA MOJYJEW MNPHBOAUT K mnotepe Terma. lloatomy
HEOOXOUMAa ONpEACTICHHAs BOJOOXJIAMUTENbHAS CIIOCOOHOCTh Ui  CHHXKEHHS
TEMIEpPaTypPbl, YTOOBI OOECTIEYHTHh OE30MACHYI0 JKCIUTyaTamuio Monyied. OmHako

HCAOCTATOYHAA BOAOOXIAAUTCIIbHAA CIIOCOOHOCTHh MOYKET CTATh HpH‘IHHOfI HYpE3MCPHO
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BBICOKOW TEMIIEPATyPhI BHIXOIAMICH Yepe3 KIIamaH BOJBI, TAK YTO CHCTEMA HE MOJKET
paGoratp Oe3zomacHOo. B 3TOM ciydae, mpu OOHApPYKEHHHM BBICOKOW TEMIIEPATYPHI
BOJBI, CUCTEMA YTPABIEHHUS BOASHBIM OXJIKICHHEM MOXKET 3apaHee OTIPABIATH
KOMAaHIy OTPAHWYEHHUS TOKA TEPETPy3KH C BOASHBIM OXJIKICHHEM B CHCTEMY

VIIPABJICHHA BEPXHETO Y3Ia.

B HacroAmee Bpemsa mociie MONMy4YE€HUs KOMAHIbl OTPAHUYCHHS TOKA MEPETPY3KH C
BOAAHBIM OXJIAXKACHHUEM BCpXHI/Iﬁ Y3€JI MOKET HCIIOJIb30BATh CHOC06 YMCHBIICHUA
MOCTOSHHOTO TOKA WJIM HCIIOJIb30BaTh JHHAMHYECKHH CIIOCOO  yIPaBIICHHUS
NPEJENbHBIM TOKOM. BBIEYyNmOMSHYTBIH CMOCO0 O0Opa0OTKH TPUMEHSETCA B
OCHOBHOM B TPQJAHLIMOHHOW TepeAade dSICKTPOIHEPTHH TIOCTOSHHOTO TOKa,
OTHOCSAINEHCS K THIy TpeoOpa3oBaTessi ¢ JIMHEHHOW KoMMmyTarmed. [locnemnwmid
c1oc00 0OpabOTKH OTHOCUTCA K AMATIA30HY OTPAHHYCHHS TOKA BHYTPEHHETO KOHTYpPa
W UCTIOJB3YETCS B OCHOBHOM JIJIi OTPAHWUYECHHS TEepexoaHoro Toka. Oba cmocoba
00pabOTKH HMMEIOT OTpPEJENICHHbIE OTPAaHWYEHHSA TPH NPUMEHEHHH B OTPAHUYCHUHU
TOKA TEeperpy3kd s TpeoOpa3oBaTes HANPSHKEHHsA, TIOCKOJIbKY TOK IUieua
peoOpa3oBaTesd HANPSKEHUS COACPKUT HE TOJIBKO AKTHBHBIM KOMITOHEHT, HO TaKKe
COACPKUT H pCaKTHBHBIfI KOMIIOHEHT TOKa. Takum 06pa30M, MmOoCJIC YMCHBIICHUSA
TOJIBKO TIOCTOSTHHOTO TOKA, LEJb OrPAHHYCHHS TOKA MEPErPy3KH IUIEYa HE MOKET
OBITh TOJTHOCTBIO AOCTUTHYTA. CIOCOO OTPAaHUYECHHS TEPEXOAHOTO TOKA MOMKET
pc€arupoBatb C BBICOKOM CKOpPOCTPIO W B LCJIOM TIIPHUMCHACTCA B YIIPABICHHH
MEPEXOJHBIM TPOLECCOM; IMOITOMY, MAHHBIA CIIOCOO HE MOXKET YIOBICTBOPHTH
moTPeOHOCTh B OTPAHWYCHHUH TOKA BO BpeMs meperpy3ku. Crocol, mpeToKeHHBIH B
HACTOAINEM HW300PETCHHH, TPUMEHHUM I OTPAHWYCHHS TIO0 TIEPETpy3Ke s

npeoOpa3oBaTENs HATPSDKEHUSA C OJHOTIOFOCHOH HJTH ABYXITOJIFOCHOM TOTIOJIOTHEH.
CYIIHOCTDBb N30bPETEHUA

[enpro HacCTOATIETO W300PETEHHS SABIACTCS 00ECTIEYEHHE CTI0C00a OTPAHUICHHS TOKA
MEPErpy3KH Ui MPeoOpa3oBaTeNii HANPSOKCHHS, KOTOPBIA TPHMEHSETCS
OJHOTIONIFOCHOM WIIM JBYXIIONIFOCHOM TOMOJNOTHEH B THOKOHM CHCTEME Tepeaayd

DJICKTPOSHCPTHHU MOCTOAHHOTO TOKA. Koraa cucrema YHOpaBJICHHUA MOIHOCA MOyvacT
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KOMaH/y OTPaHUYEHHS TOKA MEPErpy3KH C BOASHBIM OXJIAKIACHUEM, B OJTHO U TO JKE
BpPEMS MEHSIOTCA KOMAHJbl AKTUBHOM M PEAKTHBHOM MOIIHOCTEN B COOTBETCTBUHU C
KOHKPETHBIM HAKIIOHOM XapaKTEPHUCTHUKH, TaK YTO aOCOFOTHOE 3HAYEHHUE TOKA TUIeUa
mpeoOpa3oBaTeNsi CHWKAETCA C TIOCTOSHHBIM HAKIIOHOM XapPaKTEPUCTHKH, U
rapaHTUPYETCS MAJACHUE B OJTHO U TO K€ BPEeMsI AKTUBHOM MOLIHOCTH U PEAKTHUBHOU
MOIIIHOCTH J0 HYJIA, a UENH TMPeoOpa3oBaTelsa, 3aKIOYAOIENHCS B OTPAHUYCHUH
HArpy3KkH ¢ BOJSHBIM OXJIAKJICHHEM, MOYKHO JOCTHYb MOCPEACTBOM YMEHBIIECHUS TOKA
IjIe4a, TapaHTUPYS, TAKUM 00pa3oM, 0e30MacHy0 padboTy KjarmaHa mpeoOpazoBaTess

BO BpPEMs NEPETPY3KH.

I[J'Ii[ JOCTHIKCHHA BBIIHCYKaBaHHOﬁ Ocjiu B HAaCTOALICM H306peTeHI/IH HCIIOJIb30BAaHbI

CIIEIYIOIIHE PEIICHUS

[Tpu nmonyuyeHUH KOMaHIbl OTPAHMYEHHS TOKA NMEPETPY3KU C BOASHBIM OXJIAKICHHUEM,
VIPABIAIOIMUN Y371 BEPXHEr0 YPOBHS B OJHO M TO K€ BpPEMsA MEHAET KOMAaHIY
AKTUBHOM MOIIHOCTM M KOMAaHAYy PEAKTUBHOM MOIMHOCTH B COOTBETCTBUHU C
KOHKPETHBIM HAKIIOHOM XapaKTEPUCTHUKH, TaK YTO aOCOTIOTHOE 3HAYEHHE TOKA IUIeya
npeoOpa3oBaTeNs CHWKAETCS MPH MOCTOSHHOM HAKIIOHE XapaKTEPUCTHKH. Bo Bpems
CHIDKEHUS MOIIHOCTH KOMAaHAAa AKTUBHOW MOIMHOCTH W KOMAaHAA PEaKTHBHOU
MOITHOCTA MEHSAIOTCA B COOTBETCTBHH C HAKIOHOM XapPaKTEPUCTHKH TOCPEACTBOM

cTrI0c00a U3MEHEHHS CIIEIYFOTIIHM 00Pa30M:

KOMAaH/]a aKTHBHOH MOIITHOCTH MEHSAETCS CJICAYIOIHUM 00pa3oM:
Pref =sig(P, )| (P, [ (RAMP_Pydt) |

rae Py SBsieTCss BBIXOAHOW aKTHBHOUW MOIHOCTBIO MPe0Opa3oBaTes 0 OTPaHHUYCHUS
HATPy3KH C BOMAHBIM oxjaxkacHueM; sig(Py) o00o03HAauaeT wu3BIIEYCHUE 3HAKa
TDTFOC/MUHYC HCXOAHOW akTHBHOW MOMIHOCTH; RAMP_ P sBnsercs moIosKUTEeTbHOU
BeJTMYMHOW ¥ 0003HAYAET HAKIIOH XapaKTCPHUCTHKH, KOTOPHIM B  IICIIOM
MPUPABHUBACTCA K TIOJIOKHTETHHOW TOCTOSHHOW M HCTIONB3YETCS I 0003HAYCHUS
kommyectBa wmeraBatT (MBT) B MmHYTY, TO, KakoW 3HAaK, IUTFOC WM MHHYC,

0003HAYAET CHUMBOJI +, onpeacIACcTCa B COOTBECTCTBUU C TCM, ABIFICTCA JIH UCXOJAHAA
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AKTHBHASA MOIIHOCTH P MOJIOKUTEIBPHON WIM OTPULATENBHON BEIUYMHOU, MPU 3TOM,
€CJIH UCXO/IHAs aKTHBHAsA MOIMHOCTH Py>0, TO MCIONB3yeTCs 3HAK MUHYC, WU, €CIIH
HCXOJHAA AaKTHBHAas1 MOIIHOCTH Py<0, TO wucmoms3yeTrcs 3HAK IUIFOC, KOMaHJIa
PEAKTHBHOM MOIIMHOCTH MEHAETCA MNPH TMOCTOSHHOM HAKIOHE XapaKTEPUCTUKH B
COOTBETCTBHH C COOTHONIICHHEM HMCXOJHOM aKTHBHOM MOIMHOCTH H HCXOJHOM

PEaKTHUBHON MOITHOCTH.

KomaHga peakTHBHOM MOTITHOCTH MEHSETCS CIIEAYIOIIHM 00Pa3oM:

P, [ (RAMP_Pyt

Qref =Q,| ( >

Korzma akTuBHAas MOIIHOCTH M PEAKTUBHASA MOLIHOCTB IOJIOCA, OTPAHUYECHHBIEC B CBA3H
C Meperpy3Koi, MEHAIOTCA TAKMM 00pa3oM, rapaHTUPYETCs, YTO TOK IIe4a CHIKAETCA
B COOTBETCTBHM C HAKIIOHOM XapaKTEPUCTHKH, YTOOBI H30€XKaTh TEPerpy3Ku
npeoOpa3oBaTens HANPSHKCHUS, BBI3BAHHONW HEJOCTATOYHOW BOJOOXJIATHUTEITBHOM
CTIOCOOHOCTBIO, BO3HHUKAIOMIEH M3-3a TOTO, YTO TOK IUIEYa MPUBOJUT K MOTEPE TEIUIA

mpeoOpa3oBaTeIA.

B BBImeonucaHHOM crocoOe OTpaHHYEHHUS TOKAa TEPETPY3KH I MPeoOpa3oBaTelIs
HAaMpsDKEHUsT U3MEHEHUWE AKTUBHOM KOMAHIbI U HM3MEHEHHE KOMAaHJIbl PEaKTHBHOU
MOIIHOCTH SBJIAIOTCA HE3ABUCUMBIMH JIPYT OT JAPYra, 4TO, B YACTHOCTH, 3HAYHUT, YTO
AKTHUBHAsA MOINHOCTh M PEAKTUBHAS MOIMHOCTh CHIDKAIOTCS B OJTHO M TO K€ BPEMS B
COOTBETCTBHH CO CIOCOOOM HM3MEHEHHS, WJIH CTAHIHSA YIPABIICHUS MONIHOCTHIO HE
MEHAET KOMaHJIy PEaKTUBHOW MOIIHOCTH, a MEHAET TOJbKO KOMAHAY AaKTUBHOU
MOII[HOCTH, TaK YTO AKTHBHAasg MOIIHOCTh CTAHI[MH YIPABIICHUA HAMPSIKEHUEM
MMOCTOSHHOTO TOKA HAa JPYrod KJIEMME MOKET OBITh YMEHBINIEHA, W pPeaKTHBHAs
MOIIIHOCTh CTAHILIMHM YTIPABIICHUS HAMPSHKEHUEM MOCTOSHHOTO TOKA YMEHBIIAETCS B

COOTBETCTBHH C BBIIIEOITMCAHHOM CIIOCOOOM.

B BeImeonucaHHOM cmocoOe OTpaHWYEHHUS TOKA TEPETPY3KH I MPeoOpazoBaTelist
HAMPSDPKEHUS], €CJTM CTAHLUA YNPABJICHUS aKTUBHOM MOIMHOCTBHIO MOTY4YaeT KOMaHIY

OTpPAaHUYCHHUA TOKa TICPCTPY3KH € BOJAAHBIM OXJTAXKIACHHUCM, CTAHIHWA YIIPABICHUA
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AKTHBHOM MOHOIHOCTBKO MCHACT CBOH CO6CTBCHHBIC KOMaHAblI B COOTBCTCTBHUHU C
BBIIICOITMCAHHBIM CHOCO6OM A4 HU3MCHCHHUA KOMaH][ AKTHBHOU | peaKTHBHOfI
MOH_[HOCTCI\/'I; CClIM CTaHIHA YIPABICHUA HAIPSKCHUCM MOCTOAHHOTO TOKaA IMOy4acT
KOMaHAy OTpaHUYCHHUA TOKa TCPETPY3KH C€ BOAAHBIM OXJTAXKACHUCM, CTaHIUA
YIIpaBJIICHUA HaMps>KCHUEM IIOCTOAHHOIO TOKa IIOCBUIACT I[perfI CTaHLIUHU
YIIpaBJIICHUA AKTUBHOM MOIIHOCTBHKO TOCPCACTBOM Me)KCTaHHHOHHOfI JJMHUH CBA3HU
KOMaHAy ¢ 3alpoCOM YMCHBIIHTHL AKTHBHYIH) MOIIHOCTb, U BMCCTC C TCM MCHIACT
KOMaHOy peaKTHBHOfI MOIIHOCTH CTAHIIMK YTIPABJICHHA HAINPAKCHUCM ITOCTOAHHOIO
TOK4, HW TIOCJIC TIONMYYCHHA KOMAHJAbI CO CTAaHIHMU VIIPABJICHUA HAIPAKCHUCM
MOCTOSHHOTO TOKAa C 3ampOCOM YMCHBIIHTh AKTHBHYK) MOIIHOCTh, CTaHIHS
yIOpaBICHUsT AKTHBHOW MONIHOCTHIO MEHSIET KOMAaHAYy aKTHBHOHM MOIMHOCTH C
MOMOTIBI0  BBINICOMMUCAHHOTO CTMOCO0a, HO HE MEHSET COOCTBEHHYIO KOMAaHIY

PEAKTUBHOMN MOIIHOCTH.

B BbImeonucaHHOM crocoOe OrpaHHYEHHs TOKA MEPETPy3KH IS IMPeoOpazoBaTemsd
HAIPSDKEHUS, MOCJIE OTMEHBI KOMAHIbl OTPAHUYECHMsA IEPErPY3KH IO MOIMHOCTH C
BOJSHBIM OXJKACHUEM, TOJYYCHHOMW YIPABIIIONIUM Y3JIOM BEPXHETO YPOBHH,
TEKyIIHE BEJTUYUHBI AKTHBHOW MOIIMHOCTH W PEAKTHBHOW MOIIHOCTH OCTArOTCA 0€3
W3MECHCHHUM, HOBBIM HAKIOH XapaKTCPUCTUKH HM3MECHEHUS MOIIHOCTH MW HOBYIO
BEJIMYMHY KOMaHIbl MOIIHOCTH HACTPAWUBAIOT BPYYHYIO, U aKTHBHAs MOIIHOCTH WU
PEaKTUBHAS MOIMHOCTh YBEJIHMYWBACTCS/CHIDKACTCA J0 HOBOW BEITWYHHBI KOMAHJIBI
MOIOHOCTH B COOTBETCTBHM C HOBBIM HAKJIOHOM XapaKTEPUCTHKU HW3MEHEHUA, W
MOATOMY, KOTJa KOMAHJa OTPAaHWYECHHUsA IMEPErpy3KH IO MOIIHOCTH C BOJSHBIM
OXJIAKICHUEM TMOJy4eHa CHOBA, CHWKCHUE MPOAOIDKACTCA HA OCHOBAHHMM TEKYLIUX

BCJIMYHWH MOIMHOCTH A0 TCX MOP, MOKA MOINIHOCTb HC CHU3HUTCA 10 HYJIA.

B BeImeonucaHHoM cnocoOe OTpaHWYEHHUS TOKA TEPETPY3KH I MPeoOpa3oBaTelis
HAaNpPsOKEHHS, B CTPYKTYpE JABYXMOJKOCHOW TOMOJIOTMHM OJHH TIOJIOC, TP
OTPAaHWUYCHHH B CBSI3H C TEPETPY3KOH, TIO OTACITHPHOCTH MEHSET CBOM COOCTBEHHBIC
AKTUBHYIO MOIIHOCTh U PEAKTUBHYIO MOIIHOCTb, & AKTUBHAA U PEAKTUBHAS MOUTHOCTH
APYTOTO TIOJIFOCA PETYIHPYIOTCA B COOTBETCTBUHU C TPEOOBAHUAMH K SKCIUTyaTAIIWH,

IJic aKTUBHAS MOIIHOCTH JPYTOTO TOJIFOCA MEHSETCS 1O AOCOTIOTHOW BETHYHMHE
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COBMECTHO C TAKOBOM IONKOCA OTPAHUYECHHOM MOIIHOCTH, WA AKTUBHYK) MOINMHOCTD
MOJTy9arOT TIOCPEJACTBOM BBIYHTAHUS (DAKTHYECKH H3MEPEHHOW BEJTMYHMHBI aKTHBHOU
MOINHOCTH OTPAHWYECHHOTO TMOJI0CA W3 MOJHOM KOMAaHAbl aKTHBHOM MOINHOCTH, WU
YKa3aHHBIA BBIIIE CIIOCOO OCHOBBIBAETCS HA TOM TPHHIIMIE, YTO TIOJTHAS AKTHBHAS
MOIIHOCTh ABYX TIOJIOCOB OCTAaeTCA 0€3 HW3MEHEHHH, PEaKTHBHYI) MOIIHOCTh
MOJTy4ar0T TIOCPEACTBOM BBIYHUTAHHS (PAKTHUECKHA H3MEPEHHOW BEJTUYHHBI PEAKTUBHOU
MOINHOCTH OTPAHHYECHHOTO MOJIFOCA W3 KOMAaHJbl MOJHOW PEAKTHUBHOM MOIIHOCTH,
OCHOBBIBASICh Ha TOM TPHUHIMIIE, YTO TIOJIHAS PEAKTHBHAs MOIIMHOCTH OCTaeTcs Oe3

I/ISMGHGHI/IfI, B KaUCCTBC KOMaHAbI peaKTHBHOﬁ MOIMHOCTH JIs1 APYTOTO MOJIrOCA.

Koraa BplmeonucanHbIi CIIoc00 OTPaHUYEHUS TOKA TMEPETPY3KHU I IPeoOpa3oBaTess
HANPsDKEHHUA MPUMEHAIOT B CTPYKTYpPE ABYXIIONIOCHOMW TOIOJIOTHH, €CIIH CTPYKTypa
ABYXIIOJIFOCHOW TOTIOJIOTH Pa0OTaeT B PeKMME C JIMHHEHW BO3BpaTa 4Yepe3 METalll,
KOTJa OJIMH TIOJIFOC TIO0 OTIEIBHOCTH MEHSET CBOM COOCTBEHHBIE AKTUBHYIO MOIIHOCTb
Y PEAKTUBHYI0 MOINHOCTB, TaK KAK OJWH IOJIFOC OFPAHMYEH B CBS3H C MEPErPy3KOH,
CIEYIOMMUN CII0CO0 HCTONB3YIOT AL JPYTroro IONIOCA JUIA COXPAHEHHS IMOJHBIX
AKTUBHOW W PEAKTHBHOM MOIIHOCTEH O€3 HW3MEHCHHH: TEPEKITIOYEHUE TI0ITH0Ca,
OTPAaHUYEHHOTO B CBSI3U C MEPErpy3KOM, B OJHOIOIIOCHBIM PEXUM YIIPABICHHUSA
MOIIHOCTBIO, YTO O3HAYaeT, YTO O3TOT IMOJIOC IO OTAEIBHOCTH MEHAET CBOM
COOCTBEHHBIE AKTUBHYI0 MOIIHOCTh M KOMAaHAY PEAaKTHBHOM MOIOMHOCTH B
COOTBETCTBHH CO CIIOCOOOM, OTHCAHHBIM B M. 1 (hopMymbl H300peTeHUs; a IPyrou
MOJTIOC HE MEHAET CIOCO0 YIPABICHHS, & IMEHHO TOTyJaeT (PaKTHISCKH U3MEPEHHBIE
BEJIMYMHBI AKTUBHOM M PEAKTUBHOM MOIIHOCTEW MOJIFOCA, OTPAHHMYECHHOIO B CBA3H C
MEPErpy3KOM, MOCPEACTBOM JIMHWUM CBA3HM, M TMOJY4YaeT KOMAHABI AKTUBHOM H
PEAKTUBHOM MOIMHOCTEH HEOTPAHMYECHHOTO TIIOJKOCAa IOCPEACTBOM  BBIYMTAHMS
BEJIMYMHBI AKTUBHON M PEAKTUBHOW MONIHOCTEW OTPAHMYECHHOTO MOJIFOCA W3 KOMAaHJ

MOJTHBIX AKTUBHOM U PEAKTUBHOM MOITHOCTEN COOTBETCTBEHHO.

Korpa BeimeonmcanHbiii cmoco0 OrpaHUYEHUS TOKA TIEPETPY3KH U IPe0Opa3oBaTeIs
HATIPSDKEHHUS TIPUMEHAIOT B CTPYKTYPE ABYXIOIIOCHOW TOTIOJIOTHH, €CH CTPYKTypa
ABYXTIOJFOCHOW TOTIOJIOTH PAa0OTAaeT B PEKUME C JMHHEHW BO3BpaTa 4epe3 3eMITO,

Koraga OAWH ITOJIIOC II0 OTACIBHOCTH MCHACT CBOH COOCTBEHHBIE AKTHUBHYIO MOIIHOCTb
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U PEAKTHUBHYK MOIMHOCTh, MOCKOJBKY OJMH TIOJFOC OTPAHUYEH B CBI3H C
MEPETPy3KOHM, IPYyrOoM TOMKOC OTCIEKMBACT OTPAHHYCHHBIM TMOMIOC M IOMY4YacT
(akTHYECKH  W3MEPEHHYI0  BEIIMYHWHY AKTHBHOW  MOIMHOCTH  TOCPEACTBOM
MEXKTOIOCHOW JIMHUM CBA3H, a KOMaHJa MOIMHOCTH paBHAETCA (DaKTHUIECKH
W3MEPEHHON MOIMHOCTH JAPYTOro MOMI0CA, TAK YTO TOK JTUHUHU BO3BPATa YEPE3 3E€MIIIO
OCTAaETCSI PaBHBIM HYJIO BCE BPEMs; KOMAaHJIy PEAKTUBHOW MOIIHOCTH TMOJyYaroT
MOCPEJCTBOM  BBIYMUTAHUS (DAKTHUYECKH HM3MEPEHHOW BEJTUYHMHBI PEAKTUBHOU
MOIIHOCTH OTPAHUYEHHOTO TOMIOCA W3 KOMAHAbl MOJHOM PEaKTHUBHOM MOIIHOCTH B
KaueCTBE KOMAaHIbl PEAKTHMBHOM MOIIHOCTH JPYroro MoOJIroca, TaK YTO TOJIHAA

pEaKkTUBHASA MOIIHOCTh OCTAETCA O€3 U3MEHEHHH.

ITocne WCMONB30BAHUSA  BBIMICOTTUCAHHOTO pPCOICHKA, HACTOAMICC H306peTeHHe

MO3BOJIAET TOCTUYD CIIEAYIOMIHNX MOJIOKUTETBHBIX () PeKToB:

(1) Korma akTHBHAss MOIIHOCTh W PEAKTHBHAS MOIMHOCTP TOJTFOCA, OTPAHHYEHHBIC B
CBSI3H C TIEPETPY3KOM, MEHSAIOTCA TAKUM O0pa30M, TapAaHTHPYETCSA, YTO TOK IUIeYa
CHIDKAETCI B COOTBETCTBHH C HAKIOHOM XapaKTEPUCTHKH, YTOOBI HM30EKATh
MepPerpy3ku  mpeoOpa3oBaTeNs  HAMPSKEHUS, BBI3BAHHOM  HEAOCTATOYHOU
BOJIOOXJIATUTEIIFHOW CITOCOOHOCTBIO, BO3ZHUKAIOMIEH H3-3a TOTO, 4YTO TOK IUIeYa

MIPUBOJUT K MOTEPE TETIA MPeoOpa30BaTes.

(2) MaHHBIA CcMOCOO TPHUMEHSIOT CO CTPYKTYPOH JABYXIOJFOCHOW TOTIOJNOTHH,
padoTaroImel B pe’KUMax C JIMHUEH BO3BpaTa 4yepe3 METaUT WIH C JTUHUCH BO3BpaTta
yepe3 3emimro. Korma OOuH TOMOC OTPaHWYEH B CBSI3H C TIEPETPY3KOM, ITOJTHBIE
AKTUBHAs W PEAaKTUBHAS MOMNIHOCTH OCTAlOTCAd Oe€3 W3MEHEHHWH Onmaromaps
KOMIICHCALIWY aKTHBHOW W PEAKTUBHON MOIIHOCTEW APYTOTO TIONFOCA WM Oarojaps
MOJICPKAHUI0 TOKA BO3BpPATa YEPE3 3€MIIE0 PAaBHBIM HYJII0O B PEKAME C JIHHHEH

BO3BpAaTa YEPE3 3EMIIIO.
KPATKOE OIUCAHUE 'PAOUYECKHUX MATEPHAJIOB

Ha ¢wr. 1(a) mokazana IByXmomMrOCHAS TOTMOJIOTHS, PA0OTAOIMAsA B PEKHME C JTHHHEH

BOo3BpaTta uepe3 Mmertawi, uw Ha ¢ur. 1(b) mokazaHa IBYXMOJIOCHAS TOTIOJIOTHS,
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paboraromas B peKUME C JIMHHEH Bo3Bparta uepe3 3emmo, riae MMC o6o3nauaer

MOJTy JIbHBIA MHOTOYPOBHEBBIH MTPE0OPA30BATEND; U

Ha ¢ur. 2 u3o0pakeHa CXema, MOKA3bIBAIOMAS OTHOMICHHE MEXKIy MaKCUMATbHOW
BBIXOJIHOM AKTHBHOH MOIIHOCTHIO TMPEOOPa30BaTeIsi M CETEBBIM HAMPSIKCHHEM

MNEPEMEHHOTO TOKA COTJIACHO HACTOALIEMY M300pPETEHHUIO.
HOAPOBHOE OIIMCAHUE N30BPETEHUA

[{enpro HacCTOALIETO M300PETEHUS SABIAETCS 00ECTIEYEHHE CTIOCO0a OTPAHUYCHHS TOKA
NEPETPY3KH AN MPeoOpa3oBaTeNs HANPSDKEHUSA, KOTOPBIM TNPUMEHSETCA C
OJHOTIOJIFOCHOM WJTH JIBYXTOJFOCHOM TOTOJIOTHEH B THOKOW CHCTEME Tiepedaydd
3JIEKTPOSHEPTUU TOCTOAHHOTO ToKa. Kak mokazaHo Ha ¢ur. 2, mocjie Moiy4eHUs
koMaH/pl 102 orpaHudeHHs TOKa meperpy3ku ot cucteMsl 101 ynpasneHus BOISHBIM
OXJIAKACHUEM, yIpaBisiromui y3en 103 BepxHero ypoBHs A mojiroca 1 B OJHO U TO
K€ BpeMSA MEHACT KOMaHAbl aKTUBHOM M PEAKTUBHOM MOIIHOCTEH B COOTBETCTBUU C
KOHKPETHBIM HAKJIOHOM XapaKTEPHCTUKH, TaK YTO a0COTIOTHOE 3HAYEHHUE TOKA IIeUa
npeoOpa3oBaTeNs CHIKACTCS TPH MOCTOSHHOM HAKJIOHE XapaKTEPUCTUKH, U TIPH STOM
rapaHTUPYETCSA, YTO AKTUBHAS MOLIHOCTh M PEAKTHBHAS MOIIHOCTh CHIDKAIOTCA [0
HyJIi B OZHO W TO JK€ BPEMs, AOCTHTas, TaKUM o0Opa3oM, UEIH KOHBEPTEPA,
3aKITIOYAIOIIEHCA B OTPAHUYEHHUH HArpy3KH C BOJSHBIM OXJIAXKIACHHEM IOCPEICTBOM
YMEHBIIEHUSI TOKA Tuieya. TakuMm 0Opa3om, TMOCiIe OTMEHBI KOMAHABI OTPAHHYCHHS
MEPErpy3KH IO MOIMHOCTH C BOJASHBIM OXJIAKJIECHHUEM, IONYYEHHOH CHCTEMOM
VIpaBlICHUS TOMIOCA, TEKYLIME BEIMYMHBI AKTUBHOM MOIMHOCTH M PEAKTHBHOU
MOIIHOCTH OCTAar0OTCcs 0e3 m3MeHeHWH. Korma komaHma orpaHWYeHHUs TIEPETPY3KH IO
MOIIIHOCTH C BOASHBIM OXJIAXKJACHHEM MOJYUY€HA CHOBA, CHI)KEHHE IMPOJIOIDKAETCS HA
OCHOBAaHHMHM TEKYIIUX BEIWYMH MOIIHOCTH TOKAa A0 T€X MOp, MOKAa MOILIHOCTb HE
cHusutTcsa nmo0 Hyma. CorimacHo 3TOMy crmoco0y, B TipeoOpasoBaTelie HampsHKEHHS
OJTHOTIOJTFOCHOM WJIM JBYXITOJFOCHOM TOTIONOTHH MOXKET OBITh peanu3oBaHa (PyHKIHA
OTPaHUYEHUS MEPETPY3KH MO MOIIHOCTU C BOJSHBIM OXJIQXKIACHHEM, MPH 3TOM BO

BpeMs IEPETpy3KH MOKET TaPaHTUPOBATHCS Oe30macHas padoTa KiianaHa KOHBEpTeEpa.
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JUIs  MOCTKEHUST BBIMICYTTOMSHYTOM IIEJTH, CIIOCOOAMH OCYINECTBJICHHS COTJIACHO

HACTOAIICMY I/1306pCTCHI/IIO ABJIOTCA CIICAYIOIIHC:!

IIpn nomydyenum xomanael 102 orpaHMuyeHMs TOKa INEperpy3ku oT cucrteMsr 101
YIPABICHHUA BOASHBIM OXJIAKJACHUEM, yIpasisiromui y3en 103 BepxHero yposHsA B
OJHO M TO K€ BPEMs MEHAET KOMAaHIbl AKTUBHOM W PEAKTUBHOM MOIIHOCTEH B
COOTBETCTBHHM C KOHKPETHBIM HAKIIOHOM XapaKTEPUCTUKH, TaK YTO a0OCOIIOTHOE
3HaYCHHE TOKa IUIeya NpeoOpa3oBaTeNss CHWKAETCS TMPH TOCTOSHHOM HAKIIOHE
XapaKTepPUCTHKHU. B mponecce CHIWKEHUA MOIMHOCTH KOMaHAA aKTUBHOU MOIIHOCTH U
KOMAaH/a PEAaKTUBHOM MOINHOCTH MEHSKOTCA B COOTBETCTBHM C HAKIOHOM

XapaKTCPUCTUKHU MTOCPEACTBOM crroc00a H3MEHEHHS CJICAYHOIIHUM 06p330MZ

KOMAaH/Ia aKTUBHON MOIITHOCTH MEHAETCSA CIIEAYIOIIHM 00pa3oM:

Pref =sig(P,)| (P, + [ (RAMP_Pydt) |

Py sBIsileTCs BBIXOJHOW AKTHBHOW MOIMHOCTHIO TMPEOOpPA30BATENS JO OTPAHUYCHHUS
HArpy3KH C BOJAHBIM oxJjaxkjacHueM; sig(Py) 0003HaYaeT W3BIICYCHUE 3HAKa
TDTFOC/MHUHYC HCXOJAHOW aKTHBHOM MOMIHOCTH; RAMP_ P sBnsercs moIOKUTEITEHON
BEIMYMHOW ©  O0O3HAYACT HAKIOH XaPAKTEPUCTHKH, KOTOPBIH B  IEJIOM
MPUPABHUBACTCA K TOJIOKUTEIIBHON MMOCTOSHHOW M HCITOJIB3YETCS I 0003HAYCHHUS
kommyectBa wmeraBatT (MBT) B MmHYTY; TO, Kako# 3HAaK, IUTFOC WM MHUHYC,
0003HAYAET CUMBOJ +, ONPEJEIAETCS B COOTBETCTBHH C TEM, SBIACTCA JTH HUCXOTHASL
AKTHUBHAA MOIIHOCTH P MOJIOKUTEIBPHON WM OTPULATENBHON BEIUYMHOM, MPU 3TOM,
€CIIM UCXO/HAsl aKTUBHAsA MOIIHOCTH Py>0, TO MCIONB3yeTCs 3HAK MUHYC, WM, €CIIH
HCXOJHAA AaKTHBHasA MOIIHOCTh Py<0, TO wucmomp3yeTrcs 3HAK IUIFOC, KOMaHJaa
PEAKTUBHOM MOIIHOCTH MEHAETCA MPH NOCTOSHHOM HAKIIOHE XApPaKTCPUCTHKU B
COOTBETCTBHH C OTHOIICHHEM WCXOJHOM AaKTHBHOM MOIIHOCTH K HCXOJHOH

PEaKTHUBHON MOUTHOCTH.

KomaHga peakTHBHOM MOTITHOCTH MEHSETCS CIIEAYIOIIHM 00Pa3oM:
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Korpa akTuBHAs MOITHOCTH U PEAKTHBHAS MOIIHOCTD TMOJTKOCA, OTPAHUYCHHBIC B CBSI3H
C TEeperpy3Kod, MEHSIOTCS TaKUM OOpa3oM, TrapaHTHPYETCs, YTO TOK IUleya
PaBHOMEPHO CHIJKAETCS B COOTBETCTBHH C HAKJIOHOM XApPaKTCPUCTHKH, YTOOBI
M30eXKaTh TEPETPY3KH TPEOOPa30BATEN HAMPSHKEHUS, BBI3BAHHOW HEAOCTATOYHOU
BOJOOXJIAUTENTFHON CIOCOOHOCTRIO, BO3HHMKAIOIIEH W3-32 TOTO, YTO TOK IUIeYa

MPUBOJUT K MOTEPE TEILIA MPeoOpa3oBaTeIs.

B BhImeonucaHHOM crmoco0e OTpaHUYEHHUS TOKA TMEPETPY3KH Uil MpeoOpa3oBaTens
HANPSDKEHUS] M3MCHEHHE KOMAH/Ibl AKTHBHOW MOIIHOCTH W HM3MEHEHHE KOMAHIBI
PEAKTUBHOW MOIMHOCTH SBIITIOTCS HE3aBUCHUMBIMHU JAPYT OT APyTa, YTO, B YACTHOCTH,
3HAYUT, YTO AKTUBHAS MOIMHOCTh W PEAKTHBHAS MOIIHOCTh CHWDKAFOTCS B OJHO H TO
K€ BpPEeMs B COOTBETCTBHH C TPEIIOKEHHBIM CITOCOOOM; WIJTH CTaHIHS yTPABICHHS
MOIIHOCTHIO HE MEHSAET KOMAaHIY PEAKTHBHONW MOIIHOCTH, & MEHSAET TOJIbKO KOMAaHITY
AKTHBHOM MOIIHOCTH, TaK YTO AaKTHBHAsA MOIMHOCTh CTAHI[HH YITPABIICHHUS
HANPSOKCHHEM TOCTOSHHOTO TOKA HA JPYTrOoM KJIEMME MOJKET OBITh YMCHBINEHA, U
pPEaKTHBHAS MOIMHOCTh CTAHIIMHM YIIPABICHHS HAMNPSHKCHHEM IOCTOSHHOTO TOKa

YMCHbINACTCA B COOTBECTCTBUH C BhIIICOIMMCAHHOM CIIOCOOOM.

B BBImeonucaHHoOM crocoOe OTpaHHYEHHUS TOKA TEPETPY3KH I MPeoOpa3oBaTelIst
HAMPSDPKEHUS], €CJTA CTAHLUA YIPABJICHUS aAKTUBHOM MOIMHOCTBHIO TMOTYYaeT KOMaHIY
OTPAaHUYEHHUSA TOKA TIEPETPY3KH C BOJSHBIM OXJTAKICHHEM, CTAHUUA YIPaBICHUA
AKTHBHOW MOIHOCTHIO MEHSET CBOM COOCTBEHHBIE KOMAHABI B COOTBETCTBHH C
BBITIICOITUCAHHBIM CIIOCOOOM JIJIT HM3MEHEHHWS] KOMAHJ AKTHBHOW ¥ PEAKTUBHOU
MOIMHOCTEN. ECiM cTaHLMA ympaBieHUs HAMPSKEHHUEM MOCTOSTHHOTO TOKA MOJIy4aeT
KOMaHJIy OTPAaHHYEHHUS TOKAa TEPETPY3KH C BOJAHBIM OXJIAKICHUEM, CTaHLHUA
YIPABJIEHUA HAMPSKEHUEM TOCTOSHHOTO TOKA TOCBUIAET CTAHIUU YTPABICHUS
MOIIIHOCTBHI) TOCPEACTBOM MEKCTAHLIMOHHOW JIMHHUH CBSA3H KOMAHIy C 3alpocoM
YMEHBIIUTh AKTUBHYI) MOIIHOCTb, U TAK)KE MEHAET KOMAaHAYy PEAKTHUBHON MOIIHOCTH

CTAaHIUH YIIPABICHUA HAINPAKCHUCM IMOCTOAHHOI'O TOKA. ITocne MOTYHYCHHA KOMAaH/bI
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CO CTAHIIMK YTPABIICHUS HAMPSKCHHEM TOCTOSHHOTO TOKA C 3alPOCOM YMCHBIIHUTH
AKTHBHYIO MOIIHOCTbD, CTAHIIMSA YIPABJICHUS MOIMHOCTHIO MEHICT KOMAaHIy aKTHBHOW
MOIIIHOCTH C TIOMOINBI0 BBIMICOMUCAHHOTO CIOCO0A, HO HE MEHSET COOCTBEHHYIO

KOMAaHJly PEaKTUBHOU MOIIHOCTH.

B BbleonucaHHOM croco0O€ OrpaHHYEHMs TOKa MEPErpys3Kd A IpeoOpazoBaTess
HAIPSDKEHMS, MOCIE OTMEHBI KOMaHIbl OTPAHUYEHMs NEPETPY3KH MO MOINHOCTH C
BOJSAHBIM OXJIAXKICHUEM, ITOJYYEHHOM YNPaBILAIOMUM y310M 103 BepXHEro ypoBHH,
TEKyIIHE BEJTMYMHBI aKTHBHOM MOIIMHOCTH M PEAKTUBHOM MOIIHOCTH OCTAIOTCA 0€3
W3MEHEHHUM, HOBBIM HAKIOH XapaKTEPUCTUKH HM3MEHEHUS MOIIHOCTH H HOBYIO
BEJIMYMHY KOMAaH/bl MOIIHOCTH HACTPAUBAIOT BPYYHYIO, U AKTHBHAs MOILNHOCTH WU
PEaKTHBHAS MOIMHOCTH YBEIMYHBACTCS/CHIKAETCS J0 HOBOM BETUYMHBI KOMAHIBI
MOIIHOCTH B COOTBETCTBHM C HOBBIM HAKJIIOHOM XapPaKTCPUCTUKH H3MEHEHHS.
[ToaToMy, KOrJa KOMaHAa OrPAHMYEHHUSA MEPErpy3KH IO MOIIHOCTH C BOJSHBIM
OXJIQKJCHUEM IIOJYyYE€HA CHOBA, CHIJKEHHE IIPOJOJDKACTCS HA OCHOBAHUM TEKYIIHMX

BCJIMYHH MOIITHOCTH TOKa A0 TCX IMOP, MOKAa MOITHOCTb HC CHU3UTCA 0 HYJIA.

B BrlmeonucaHHOM croco0e OTpaHHYEHHUS TOKA MEPETPYy3KH Ui MpeoOpa3oBaTenst
HAMpsDKEHUS. B CTPYKTYPE ABYXMOIIOCHOW TOMONOTMU yhpasasstomui y3en 103
BEPXHETO YPOBHSA OJHOTO TONIOCA IO OTACTBHOCTH MEHSIET CBOM COOCTBEHHBIE
AKTUBHYIO MOIIIHOCTh U PEAKTHUBHYI) MOIIHOCTb, TOCKOJIBKY OJIMH TOJIFOC OTPAaHUYEH
B CBfA3M C NEPETPY3KOM, a aKTUBHAs U PEAKTHUBHAS MOIIHOCTH YHPABIAIOIIErO y3ja
104 BepxHEro ypoBHA JpPyroro TMOJKCA PETYIUPYIOTCA B COOTBETCTBHM C
TpeOOBaHUAMH. AKTHBHAas MOIOMHOCTh MOXKET OBITh HW3MEHEHa MO aOCOIOTHOM
BEJIMYMHE COBMECTHO C TIOJOCOM OTPAHMYEHHOM MOIIHOCTH, WM aKTHBHAas
MOIIIHOCTh JIPYTOTO MOJIOCA PETYJMPYETCsA, OCHOBBIBASICH HA HAMEPEHUH COXPAHUTH
MOJTHYI0 AaKTUBHYI0O MOIMHOCTh 0O€3 u3MeHeHus. Ero peakTuBHas MOIIHOCTH
PETYIHMPYETCS COTNACHO HAMEPEHHIO COXPAHUTH MOJIHYI0 PEAKTUBHYIO MOIIHOCTDH O€3

HU3MCHCHHMA.

BenmeonucanHpid cmioco0 OTpaHHUYEHHS TOKAa TEPETPY3KH IS TMPeoOpazoBaTelst

HAIPSDKEHHUA IPUMEHAIOT B CTPYKTYPE ABYXMOMIOCHOM TOMOJIOTHHM, a CTPYKTypa
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JBYXITOJIFOCHOMW TOTIOJIOTHH HE TPeOyeT ABYXITONIOCHOW COATAHCHPOBAHHOW PaOOTHI B
MPOIIECCE YMEHBIICHHUSI MOTIIHOCTH. VICX0s U3 TaKWX YCITOBHH, KaK TTOKA3aHO Ha (ur.
1(a), xorga oxuH momoc 103 MO OTAETPHOCTH MEHSET CBOM COOCTBEHHBIE AKTHBHYIO
MOIIIHOCTh U PEAKTUBHYIK) MOIIHOCTH, ITOCKOJIBKY OJHMH MOJIOC OTPAHUYEH B CBA3M C
MEPETPY3KOH, CIEAYIOMHA CIOCOO0 HCTIONB3YIOT Mt Apyroro momoca 104 mus
COXPAHEHUS TIONHBIX AKTUBHOW M PEAKTHBHOM MOIIHOCTEHM Oe3 m3Mmenenus. [lomoc,
OTPAHWYECHHBIM B CBA3H C MEPETPY3KOM, MEPEKITIOYAOT B OJHOIOIIOCHBIN PEKHM
YIIPaBJICHHUS MOIIHOCTBIO, YTO O3HAYAET, YTO 3TOT IOJIOC MO OTAEIBHOCTH MEHSET
CBOM COOCTBEHHbBIE AKTHUBHYIO MOIIHOCTh M KOMAaHIy PEAaKTHMBHOMH MOINHOCTH B
COOTBETCTBHUHU CO CIIOCOOOM, ONMHUCAHHBIM B M. 1 popmynbl H300peTeHUs, B TO BpEMs
Kak crnoco0 ympasieHus apyroro momoca 104 He meHsercs. J[pyrumu cloBaMu,
apyroi momoc 104 momyudaer (pakTHUECKM H3MEpPEHHbBIE BEIMYHUHBI AKTHBHOM W
PEAKTHMBHOM MOINHOCTEH MOIIOCA, OrPAHWYEHHOTO B CBI3H C IEPErpy3KoM,
nocpeacTsoM nuHuM 105 CBA3H, W MOMy4YaeT KOMAaHJbl AKTMBHOM M PEaKTHBHOM
MOIIHOCTEN HEOTPAHUYEHHOTO IOJIFOCA MOCPEACTBOM BBIYMTAHMSA BEJIMYUH AKTHBHOU
Y PEaKTUBHOW MOIMHOCTEW OTPAHUYEHHOrO IMOIKOCA M3 KOMAaHJ MOJTHBIX aKTUBHOU U

PEAKTUBHOM MOIMHOCTEW COOTBETCTBEHHO.

BrimeonucaHHbI CIOCOO OTrpaHHYEHHS TOKAa TEPErpy3KH I MpeoOpa3oBaTess
HaNpPsDKEHHST MPUMEHAKOT B CTPYKTYpPE ABYXIONIOCHOW TOIOJOTHHM, a CTPYKTypa
JBYXITOJIFOCHOW TOTOJIOTHH TPEeOyeT ABYXIOFOCHOW COAJIAHCHPOBAHHOW PaOOTHI B
MPOIIECCE YMEHBIICHHUSI MOTITHOCTH. MICX0s M3 TAKKUX YCITOBHH, KaK MTOKa3aHO Ha (ur.
1(b), korma oauH moroc 103 MO OTAEITFHOCTH MEHSET CBOM COOCTBEHHBIE AKTHBHYIO
MOIOMHOCTh U PEAKTUBHYK) MOIIHOCTH, MOCKOIBKY OJHH IOJKOC OTPAHUYEH B CBA3H C
Meperpy3kou, Apyrod nomoc 104 OTCHEKWBAET OTPAHWYEHHBIM MOMKOC W MOTYYacT
(haKTHYECKH U3MEPEHHYI0 BEIIMYHUHY AKTHBHOW MOIMHOCTH TOCPEACTBOM JImHHMH 105
CBSI3H, 2 KOMaH/Ia MOTITHOCTH PAaBHIECTCS (PaKTHUECKH U3MEPEHHONW MOIITHOCTH JIPYTOTO
MOJII0CA, TAK YTO TOK JIHHUU BO3BpATa 4epe3 3€MIIK0 OCTAECTCS PAaBHBIM HYJIKO BCE 3TO
BpeMmsA. B ciyyae peakTMBHOM MOIIHOCTH, KOMaHJy PEaKTHBHOM MOIIHOCTH APYIrOro
noymoca 104 moy4JaroT mOCPEICTBOM BBIYHTAHUS (PaKTHIECKH H3MEPEHHON BETHYHHBI
PEAaKTHUBHON MOIIHOCTH OTPAHWYEHHOIO TMOJFOCA M3 KOMAaHAbl MOJHOM PEaKTUBHOMU

MOIIHOCTH, TAK YTO MOJIHAA PCAKTUBHAA MOIMHOCTb OCTACTCA 0e3 U3MEHEHHUIH.
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BelmeonucaHHble BapHaHTBl OCYIIECTBICHUSA HCIOJB3YIOTCS JMIIb C  LEJBIO
OOBSICHEHHS TEXHHYECKUX PEIIEHUI HACTOAIIETO H300PETEHUS, HO HE TIPETHA3HAYCHBI
A7l OrPpaHMYEHHSA HACTOALIETO H300peTeHHA. Bce pasnuusbie (opMmbl WU
MOIU(UKALMKA CO CCHUIKOH Ha BBIIICONHCAHHBIE BAPHUAHTHI OCYINECTBICHUA

BKJIFOYEHBI B 00BEM 3alllUThI HACTOAIIICTO I/I306peTCHH5{.



WO 2017/174015 PCT/CN2017/079636

®opmyJia u300peTeHust

1. Cnoco® orpaHWyYeHHsS TOKAa TEPETPY3KH IS TPEeOoOpa3oBaTesisi HAIMPSUKCHHSA,
OTIHYAIONIHICS TEM, YTO MPH MOJYUYCHHH KOMAH/IbI OTPAHHYCHHS TOKA MEPErPY3KH C
BOJISIHBIM OXJIKJACHHEM, YIPABISIONIHA Y3 BEPXHETO YPOBHS OJHOBPEMEHHO HITH
MO OTHAEIBHOCTH MCHSET KOMAaHIY AKTHBHOW MOIIHOCTH W KOMAaHAYy PEaKTHBHOM
MOIIIHOCTH B COOTBETCTBHU C KOHKPETHBIM HAKIIOHOM XapaKTEPHUCTHKH, TaK YTO
a0CONIOTHOE 3HAYEHHWE TOKA IUIeYa MPeoOpa3oBaTeNsl CHIDKAETCS TPU TMOCTOSHHOM

HAaKJIOHC XapaKTCPUCTHUKH,

opu 5TOM BO BpEMA CHHKCHHA MOIIHOCTH KOMaHIA AKTUBHOM MOIIHOCTH H KOMaHaa
pCaKTHBHOfI MOIMHOCTH MCHAKOTCA IMOCPEACTBOM CIoco0a U3MEHEHHS B COOTBETCTBHHU

C KOHKPETHBIM HAKJIOHOM XapaKTEPUCTUKH CIICAYIOIIUM 00pa3oM:

KOMAaH/Ia aKTUBHOW MOIIIHOCTH TPEJICTABIICHA CIIEAYIOIAM 00pa3oM:

Pref =sig(P, )| (P, [ (RAMP_Pydt) |

rae Py SBIsIeTCS BBIXOAHOM aKTHBHOW MOIHOCTBIO MPE0Opa3oBaTeIs 0 OTPaHHUYCHUS
HArPpy3KH C BOJAHBIM oxjaxkjacHueM; sig(Py) 0003HAaYaeT W3BIICYCHUE 3HAKa
TUTFOC/MUAHYC HCXOAHOW aKTHBHOW MOMIHOCTH; RAMP_ P sBnsercs moIOKUTEITEHOU
MOCTOSTHHOM, 0003HAYaeT HAKJIOH XapaKTEPUCTHKH, M YKa3bIBAET HA CKOPOCTh
W3MEHEHHS MOIMHOCTH, W TO, KAKOW 3HAK, IUTOC WIIH MHHYC, 0003HAYaeT CUMBOJ =,
OTIPEJIENAETCA B COOTBETCTBUH C TEM, SABIIACTCS JIM UCXOJHAS aKTHBHASA MOMIHOCTH Py
MOJIOYKUTENIHON UM OTPULIATEIFHON BEJTMUWHOM, TIPH 3TOM, €CJTH HCXOHAS aKTUBHAA
MOIMHOCTh Py>0, TO HCMONB3yeTCAs 3HAK MUHYC, WM, €CIH HCXOJHAs AaKTUBHAs

MOIDHOCTH P(<0, TO UCTIONB3YETCS 3HAK IUIFOC; H

nopu 3TOM KOMaHIa peaKTHBHOfI MOIHOCTH MCHACTCA IIO a0COJIFOTHOM BETHYUHE npu
NOCTOAHHOM HAKJIOHC XAPAKTCPHUCTHUKH B COOTBCTCTBHHU C COOTHOIICHUCM I/ICXOI[HOfI

AKTUBHOM MOIIHOCTH U UCXOJHOW PEAKTUBHON MOITHOCTH; U

nopu 3TOM KOMaHJa peaKTHBHOfI MOIIHOCTH MCHACTCA CICAYOIIHUM 06pa30M:
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rme Qo SABMAETCA BBIXOAHOW PEAKTHBHOW MOIMHOCTHIO TpeoOpaszoBarens [0

OrpaHUYCHUA HArpy3Ku ¢ BOAAHBIM OXJIAXKACHUCM.

2. Cioco0 orpaHHyeHHs TOKA EPErPy3KH I MPeoOpa30BaTeNsd HANPsDKEHU 1Mo 1. 1,
OTIIMYAOIIUICS TEM, YTO W3MECHEHHE KOMAH/Ibl AKTHBHOW MOIIHOCTH M HM3MEHEHHE
KOMAaH/bl PEAKTHBHOW MOIIHOCTH SIBJITIOTCA HE3aBUCHMBIMH JAPYT OT JAPYra, 4ro, B
YACTHOCTH, 3HAYUT, YTO AKTHUBHA MOIIHOCTh U PEAKTHBHAS MOIIHOCTH CHHYKAIOTCS B
OJTHO W TO K€ BPEMS B COOTBETCTBHH C BBINICOMUCAHHBIM CITIOCOOOM H3MECHECHHUS, WITH
CTAHIMS YIPABJICHHUS MOIIHOCTHIO HE MEHSAET KOMAHAYy PEAKTUBHOW MOIMHOCTH, a
MEHSAET TOJIbKO KOMAaHIy aKTUBHOW MOINHOCTH, W KOMAaHJa PEAKTUBHOW MOIIHOCTH
CTaHIMM YTIPAaBJICHUA HampsbkeHueM mocTosHHoro Toka (DC) ymenepmmaercs B

COOTBETCTBHH C BBIIICOMUCAHHBIM CITOCOOOM M3MEHCHHS.

3. Cnoco0 orpaHUueHHs TOKA TEPerpy3KH JJIs IpeodpazoBaTesis HAPsHKSHUS 10 1. 1,
OTIHYAIONIHICS TEM, YTO €CITH CTAHIMA YIPABICHHS aKTHBHOM MOIMHOCTHIO IOJTy4aeT
KOMAaHIy OTPAaHHYEHHS TOKA TMEPErpy3Kd C BOJSHBIM OXJIAKIACHHEM, CTAHIIHSA
yIpPaBICHHS AaKTHBHOM MOIMHOCTBIO MEHSET CBOHM COOCTBEHHBIE KOMAaHIbI B
COOTBETCTBHHM C BBIIICOMMCAHHBIM CIOCOOOM HM3MEHEHHS KOMaHJ aKTHBHOH U

PEAKTUBHOMN MOIIHOCTEH;

Opru 5TOM, CCIIM CTAaHIHA VYIIPABIICHUA HAMNPSIKCHUCM MOCTOAHHOTO TOKa IMOITyYacT
KOMaHAy OrpaHu4dCHUA TOKa MNCPCTrPpy3Kd C€ BOJAAHBIM OXJITAXKIACHUCM, CTaHIWA
VIIPaBICHUA HAIPAKCHUCM IMOCTOAHHOTO TOKa TIIOCHUIACT CTAHIUW YIIPaBJICHHA
MOIMHOCThKO MOCPEACTBOM MC)I(CTaHI_[I/IOHHOI‘/'I JIMHHUHU CBA3HW KOMAaHAy C 3arpocoM
YMCHbBIINUTh AaKTUBHYKO MOIIMHOCTb, U BMCCTC C TCM MCHACT KOMAaHIY peaKTHBHOfI
MOIMHOCTHU CTaHIMKU YIIPABJICHUA HAIPAKCHUCM MOCTOAHHOTO TOKAa, H IIOCIC
NOy4YCHHA KOMAaHJbl CO CTAHIIMKW YTPABJICHHUA HAMNPSI)KCHUCM MOCTOAHHOTO TOKa C

3anmpoCcoOM YMCHBIIUTbL AKTHBHYHO MOIOMHOCTb, CTAaHIWUA YIPABICHHA AKTUBHOU
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MOTIHOCTHIO MEHSET KOMAHIy AKTHBHOW MOIIHOCTH COTJIACHO YKAa3aHHOMY CITOCOOY

HU3MCHCHHA, HO HC MCHACT KOMaHIAY peaKTI/IBHOI‘/'I MOIIHOCTH.

4. Crtioco0 orpaHUYEeHHS TOKA MEPETPY3KH IS MPEOoOPa30BATENS HATPSHKEHUS 110 T1. 1,
OTJMYAIOIIUHCS TeM, YTO, TOCIE€ OTMEHBI KOMAH/bl OTPAHUYCHHSA TMEPETPY3KH IO
MOIIHOCTH C BOJSHBIM OXJIAJKIACHHUEM, MOJyYEHHOHW YITPABILIIOMUM Y3JI0M BEPXHETO
VPOBHS, TEKYyIHE BEJIHYMHBI AKTHBHOH MOIMHOCTH W PEAKTHBHOH MOIMHOCTH
OCTarOTCSA 03 W3MEHEHHWH, HOBBIM HAKIIOH XapaKTEPUCTUKH H3MECHEHHUS MOIIMHOCTH W
HOBYIO BEJIMYMHY KOMAHIbl MOIIHOCTH HACTPAWBAIOT BPYYHYIO, M aKTHBHAs
MOIOMHOCTh WJIM PEAKTHBHAS MOIIHOCTh YBEIHYMBACTCS/CHIDKACTCS JO HOBOMU
BEJIMYHUHBI KOMAHIBI MOITHOCTH B COOTBETCTBHUU C HOBBIM HAKIIOHOM XapaKTEPHUCTUKU
W3MEHEHHS, ¥ TIPH STOM, KOT/Ia KOMaHJa OTPAHWYCHHS TEPETPY3KH MO MOIMHOCTH C
BOJSHBIM OXJIAKJICHUEM TIOJTy4eHAa CHOBA, AKTUBHAS MOIMHOCTh WM PEAKTHBHAS
MOIIHOCTh MPOJOJDKAET CHWKATHCA HAa OCHOBAHHH TEKYIIMX BEJTHYWH MOIIHOCTH IO

TEX MOP, IMMOKa MOIMHOCTD HE CHU3UTCA 0 HYJIA.

5. Cnioco0 orpaHWYeHHs TOKA TEPETPY3KH I MPEOOPa30BATEIT HATTPSDKEHUS 10 11. 1,
OTJIMYAIOIIMICA TEM, YTO B CTPYKTYPE ABYXIIOIFOCHON TOMOJIOTHU OJUH MOJIOC TP
OTPAaHHYCHHH B CBSI3H C TEPETPY3KOH MO OTAETBHOCTH MEHSET CBOM COOCTBEHHBIC
AKTHUBHYI0 MOITHOCTh M PEAKTUBHYIO MOIHOCTH, 4 AaKTUBHASA M PEAKTUBHAS MOIIHOCTH
APYTOTO TIOJIFOCA PETYIHPYIOTCA B COOTBETCTBHHU C TPEOOBAHUAMH K SKCIUTYaTALIHH,
MIPH 3TOM AKTHBHAS MOIIHOCTH JPYTOTO TOJFOCA MEHIETCS 1O a0COMOTHOM BETHYHHE
COBMECTHO C TAKOBOM IOJIIOCA OTPAHUYCHHOW MOIIMHOCTH, WJIM AKTUBHYIO MOIIHOCTB
MOJTyYAIOT TIOCPEICTBOM BBIYUTAHHUA (DAKTHUECKH HU3MEPEHHOW BEJIMYWHBI AKTHBHOM
MOIOHOCTH OrPAHWYECHHOrO TMOJIOCA M3 KOMAaHABl ITOJHOW AKTUBHOM MOIIHOCTH,
OCHOBBIBAACH HA TOM TPHHIMUIIE, YTO TIOJHAS AKTHBHAA MOIIHOCTH OCTaeTcs 0Oe3
W3MEHEHHUW, KOMAaHAYy PEAaKTHBHOM MOINHOCTH IOJIyYarOT MOCPEICTBOM BBIYHUTAHHUSA
(haKTH4YEeCKH W3MEPEHHON BEJMYHUHBI PEAKTHBHON MOIIHOCTH OTPAHUYEHHOTO TIOJTFOCA
W3 KOMaHIpl MOJTHON PEaKTUBHOM MOLIHOCTH, OCHOBBIBAACH HA TOM IPHHIIMIIE, YTO
MOJTHAsI PEAKTHBHAS MOIMHOCTh OCTAaeTCAd 0O€3 M3MEHEHHH, B Ka4eCTBE KOMAHIBI

PEAKTUBHOMN MOIIHOCTHU JJIs1 APYTOTO MOJIEOCA.
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6. Cioco6 orpaHHUYEHUs TOKA MEPETPY3KH ISl IPEOOPA30BATEIST HATIPSHKEHHS TI0 1. 5,
OTJUYAFOIINICS TEM, YTO KOT/Aa CIOCOO TMPHMEHSIOT B CTPYKTYPE IBYXIOTIOCHOHU
TOTIOJIOTHH, €CITA CTPYKTyPa JABYXITOIFOCHOW TOTOJIOTH PAa0OTACT B PEIKUME C JIMHUEH
BO3BpaTa 4Yepe3 METal, KOrjJa OJWH TMOJIOC MO OTAEIbHOCTH MEHSIET CBOM
COOCTBEHHBIC AKTUBHYI0 MOIIHOCTh W PEAKTUBHYIO MOIIHOCTH, TMOCKOJIBKY OJHH
MOJTFOC OTPAHWUYEH B CBSI3U C TIEPETPY3KOM, CIEIYIOIMHUH CTOCO0 HCIONB3YIOT s
APYTOTO TOJIOCA I COXPAHEHUS TOTHBIX aKTUBHOW W PEAKTUBHOW MOIIHOCTEH 0€3
W3MEHEHUW: MEPEKIIOYEHUE TMOJI0Ca, OrPAHMYEHHOTO B CBS3M C MEPETPy3KOH, B
OJIHOTIOJTFOCHBIN PEKUM YTPABJICHUS MOIIHOCTBIO, U MPHU 3TOM OTPAHUYEHHBIN MOJIOC
MO0 OTAENHHOCTH MEHSET CBOM COOCTBEHHBIE AKTHBHYK) MOIMHOCTh M KOMAaHIY
PEAKTHBHOW MOIIHOCTH B COOTBETCTBHH C BBINICOMUCAHHBIM CIIOCOOOM H3MECHEHUS, H
MpH 3TOM JAPYTOW TOJIOC COXPAHSIET CBOM CIOCOO YyMpaBiICHHA 03 H3MCHEHH,
noiy4as (paKTHYECKH W3MEPEHHBIE BETMUWHBI AKTHBHOM W PEAKTHBHOM MOIIHOCTEH
MOIOCA, OTPAHUYECHHOTO B CBA3U C MEPErpy3KOM, MOCPEACTBOM JMHUU CBA3U, U
MOJy4yas aKTUBHYK) M PEAKTUBHYK) MOIMHOCTH TMOCPEACTBOM BBIYUTAHUSA BEIUYHH
AKTUBHOM M PEAKTUBHOM MOINMHOCTEM OTPaHUYEHHOTO MOJIIOCA U3 KOMAHJ MOJHBIX
AKTUBHOW M PEAKTUBHOM MOIIMHOCTEH COOTBETCTBEHHO, B KAUECTBE KOMAaHJ aKTHBHOU

Y PEAKTUBHOM MOIIHOCTEW HEOTPAHUYECHHOTO MOJIOCA.

7. Cioco0 orpaHWYEeHHs TOKA TIEPETPY3KH I MPE0OPa30BaTEIS HATIPSDKEHUS TI0 T1. 5,
OTIMYAIOIIHHCS TEM, YTO KOTJA CIIOCOO0 TMPUMEHSIOT B CTPYKTYpPE ABYXIOIFOCHOW
TOTIOJIOTHH, €CJITH CTPYKTYpa IBYXIIOFOCHOH TOTIOJIOTH PA0OTAET B PEKUME C JTHHHUEH
BO3BpaTa uepe3 3€MJI0, KOrja OJMH TOJMOC MO OTAENBHOCTH MEHSET CBOU
COOCTBEHHBIE AKTHBHYI0 MOIIHOCTh W PEAKTHBHYI) MOINHOCTH, TOCKOJBKY OJHH
MOJIIOC OTPaHUYEH B CBA3M C TEPETPY3KOHM, JApPyrod TMONIOC OTCIEKHUBAET
OTPAaHWYECHHBIN TIOJIIOC M TOJYyYaeT (PaKTHUECKH H3MEPEHHYI0 BEIHYWHY AKTHBHOU
MOIIIHOCTH MOCPEACTBOM MEXKIIOMOCHON JIMHUM CBA3H, a KOMAaHJa MOIIHOCTH
HEOTPAHWYEHHOTO TIOJIOCA paBHAETCS (PAKTHUECKH HW3MEPEHHOHW MOIIHOCTH
OTPaHUYEHHOTO MOI0CA, TAK YTO TOK TUHUHU BO3BpATa Y€pe3 3EMIIIO OCTAETCA PABHBIM

HYJIIO BCC 3TO BpPCMA, U
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MpA 3TOM KOMAaHAY PEAKTUBHOW MOIIHOCTH MOJYYarOT NOCPEACTBOM BBIYUTAHHS
(haKTHUECKH W3MEPEHHOUW BETMYWHBI PEAKTHBHOW MOIIHOCTH OTPAHHYEHHOTO TIOJTFOCA
W3 KOMAaHAbl TOJHOW PEAKTHBHOW MOIIHOCTH B KA4e€CTBE KOMAHABI PEAKTUBHOU
MOIIHOCTH APYTOTO TOJOCA, TAK YTO TOJIHAS PEAKTUBHAS MOIITHOCTH OCTacTCs 0Oe3

HU3MEHEHUM.
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