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OB OINPEJAEJIEHUU ITOHATUSA «PEAKTUBHAS MOIITHOCTb»

OrmpezienieHre MOHATHS «PeaKTHBHASI MOIIHOCTEY HyXKJaeTcsl B yTOUHEHUH, TaK KaK B JINTEpaType 3a4acTyl0 OHO JaeTcs KpaliHe pacILIBIBYATO, YTO
BBI3BIBACT TPYAHOCTU BOCHPHSATHS y CTYIICHTOB H HE COBCEM IIOHATHO IIMPOKOH ITyONuKe. AHAIN3 MHOTOYHCICHHBIX HCTOYHHKOB MOKA3bIBACT, YTO
(H3nYeCcKUi CMBICI 9TOrO IOHATHUS TIOYTH YCKOIb3aeT U3 MPUBEACHHBIX B 3THX MCTOYHUKAX ompexneneHuil. [Ipudem, hopmyna, Ho KOTOPOH BEIYHC-
JeTCs PEeaKTUBHAs MOIIHOCTb, HApeKaHUH He BbI3bIBacT. OJJHAKO OHA HE OOBACHACT (HM3UUYECKMH CMbICT HOHATHA. HeoOXoauMocTh B eMKOM U
oTpakaromeM (HH3UIECKUi CMBICT ONpPEAeNICHHN JaBHO Haszpena. AHalIu3 JUTEpaTypHBIX HCTOYHHKOB ITO3BOJISET CHENATh BEIBOJ, UYTO PEaKTUBHOU
MOII[HOCTH, COOTBETCTBYET HEPIUsl, KOTOpas MAET OT UCTOYHHKA K MOTPEOUTETI0 U BO3BpAIIAETCsl 00PaTHO, MPHYEM, IPOLECC KPYrOBOPOTA 3TOMH
JHEPrUH NPOTeKaeT 0e3 pacCeMBaHUs. DTa DHEPrHs COXPAHAETCS B MHAYKTOpAxX, MOAJEPXKHBas HEH3MEHHOE 3HAueHHE TOKa, H KOHJCHCATOpaMH,
MOTOMY YTO OHH 3apsDKAIOTCS U Pa3psHKAIOTCS, MOJICPKUBAs HEH3MEHHOE 3HAYCHUE HAIPSHKeHHs. VIHIyKTHUBHOCTD M €MKOCTB LIENH MOTPEOIISIOT 1
BO3BPAINAIOT PEAKTHBHYIO MOIIHOCTh. MOIIHOCTB, TepeaBacMas HHIYKTHBHOCTH, COXPAHSETCS B MAarHUTHOM IIOJIE, KOTJa I0JIe PACIIHPSIeTCs U
BO3BpAIIACTCS K MCTOYHUKY, KOIZA IOJIe CXJIOMbIBAaeTCss. MOIIHOCTD, M0JjaBaeMasi Ha eMKOCTb, COXPAHSAETCSA B 3JICKTPOCTATUYECKOM II0NIE, KOTIa
KOHZIEHCATOp 3apspKaeTcsi M BO3BPAIIAeTCsl K HCTOYHHKY, KOTa KOHJEHCATOp pa3pshKaeTcsl. JTa MOIIHOCTb, II0JaBacMasl B Liellb HCTOYHHKOM, He
norpediaserca. OHa BCS BO3BPALIAETCA K MCTOYHHMKY. TakuM 00pa3oM, aKTHUBHAs MOIIHOCTb, KOTOpAas MPEACTABIsLET cO00M MOTpedIsieMyto MOLI-
HOCTb, PaBHA HyJr0. MBI 3HaeM, 4TO IEPEMEHHBIH TOK ITOCTOSHHO MEHSETCS; TAKHM 00pa30M, IOCTOSIHHO BO3HHKAIOT ITUKIIBI PACIIMPEHHS U CXJIO-
MBIBAHUSI MATHUTHBIX U 3JIEKTPOCTaTHYECKHX MoJei. [Ipennoxkero cneyomiee onpeieeHie: HepaccenBaeMast HICKTPUUECKask SHEPTHsl IePEMEHHO-
T'0 TOKa, KOTopasi BO30YKaeT MarHUTHBIE WIIH dJIEKTPHIECKHE OIS, COOTBETCTBEHHO B HHIYKTHBHBIX U €MKOCTHBIX DJIEMEHTaX U, HOCTYIIAIONIast OT
HUX 00paTHO B CETh, HA3BIBAETCS PEAKTUBHOW MOIIIHOCTHIO.
Ki1io4yeBble ¢10Ba: peakTHBHAs MOLIHOCTb, ONPE/ICICHHE OHATHS «PEAKTUBHAS MOIIHOCTbY.

€.B. TOHYAPOB, H.B. KPIOKOBA, B.C. MAPKOB, 1.B. II0JIIKOB

ITPO BUBHAYEHHSA ITIOHATTA «PEAKTUBHA NOTYXHICTb»

BusHa4yeHHs MOHATTA «PEAaKTHBHA MOTY)KHICTB)» HOTPEOyE YTOUHEHHS, TaK SK B JITEPaTypi 4acTO BOHO JA€ThCS BKPail pO3ILIMBYACTO, 110 BUKIIHKAE
TPYIHOILI CIIPUHHSTTS y CTYICHTIB 1 HE 30BCIM 3p0O3yMiJIO IIMPOKIiH IyOmini. AHaJI3 YHCIEHHNX JUKepell MOKa3ye, Mo (i3HIHUH 3MICT [[bOTO MOHST-
TS Maike BHCIIM3a€ 3 HAaBEACHHUX B LMX JDKepesax BH3Ha4eHb. [IpuuoMy, Gopmyiia, 3a sSKOK OOYHCIIIOETHCS PEAKTUBHA IOTYXKHICTh, HapikKaHb He
BukivKkae. OnHaK BOHA HE MOSCHIOE (i3UgHMM 3MicT MOHATTA. HeoOXinHicTE B eMHOMY i BifOMBae (isdHMil 3MiCT BU3HAYEHHI IaBHO Ha3pina. AHa-
T3 JITepaTypHUX JKEpes J103BOJISIE 3pOOUTH BUCHOBOK, 11O PEaKTHUBHOI MOTYXXHOCTI, BiJIIOBia€e eHepris, ska Wae BiA JpKepena N0 CIoXKHBaya i
TIOBEPTAETHCS HA3aJ, IIPUUOMY, TPoIiec Kpyroodiry miei eneprii nporikae 0e3 posciroBanHs. Ll eHepris 30epiraeTbcs B iHIYKTOpi, MiATPUMYOUN
MOCTIMHUI 3HAYEHHS CTPYyMY, 1 KOHJIEHCATOPaMH, TOMY L0 BOHM 3apsXKAIOTHCS 1 PO3PSAIKAIOTHCA, MiATPUMYIOUN TMOCTIHHUI 3HAYEHHS HAINpyTH.
IHyKTHBHICTB i EMHICTB JTAHITIOTA CHOXKHBAIOTH 1 TIOBEPTAIOTh PEAKTUBHY MOTY)XHICTb. [T0TyXHICTB, 1110 TIepefiaeThCs iIHTYKTUBHOCTI, 30€piraeThest
B MarHiTHOMY I10J1i, KOJIM 110JI€ PO3IIUPIOETHCS i MOBEPTAETHCS /10 JPKEepesia, KOJIM T0JIe Pi3KO 3MEHIYEThCs. [10TyKHiCTb, 1110 OAAETHCS HA EMHICTB,
30epiraeThcs B €MEKTPOCTATHYHOMY IT0JT, KON KOH/IGHCATOD 3aps/DKAETHCS i TIOBEPTAEThCA JI0 JDKEpena, KoM KOHAEHCATOp po3psukaeThes. s
TOTYKHICTb, IO TOJAETHCS B JIAHIIOT JUKEPEJIOM, HE CIIOJKMBAEThCs. BoHa Best OBepTaeThCs 10 JuKepena. TakuM YMHOM, aKTHBHA MOTYXHICTb, sIKa
TIPEe/ICTaBIsIE COOOIO CIIOKUBAHY ITOTY)KHICTB, JHOPIBHIOE HyJI0. MH 3HaeMo, IO 3MIHHHH CTPYM IOCTIHHO 3MIHIOETBCS; TAKMM YHHOM, IOCTiifHO
BUHUKAIOTh [MKIIM PO3IIMPEHHS Ta 3MCHIIECHHS MATHITHHX 1 €ICKTPOCTATUYHHUX MOJIiB. 3al[POIIOHOBAHO HACTYITHE BU3HAUCHHS: CICKTPHYHA CHEpPTis
3MIHHOTO CTpyMy, 5IKa HE PO3CIIO€ThCS Ta 30y/DKye MarHiTHI ab0 eNeKTPUYHI MO, BiMOBIJHO B iHAYKTHBHHX i EMHICHHX €I€MEHTaX i, 0 HaJIX0-
JIMTH Bil HUX Ha3aJ B MEPEXKY, HA3UBAETHCS PEAKTHBHOIO MOTYXHICTIO.
Ku1r04oBi cj10Ba: peakTHBHA MOTYXHICTh, BASHAYEHHS MOHATTS «PEaKTUBHA MOTYKHICTb.

E.V. HONCHAROQOV, N.V. KRUYKOVA, V.S. MARKOV, L.V. POLYAKOV

A DEFINITION OF THE "REACTIVE POWER" CONCEPT

A definition of the "reactive power" concept needs to be clarified, since in the literature it is often given extremely vaguely, which causes difficulties
in students' perception and is not entirely clear to the general public. Analysis of numerous sources shows that the physical meaning of this concept
almost escapes the definitions given in these sources. Moreover, the formula by which the reactive power is calculated raises no objections. However,
it does not explain the physical meaning of the concept. The need for a capacious definition that reflects the physical meaning is long overdue. Anal-
ysis of literature sources allows us to conclude that reactive power corresponds to the energy that goes from the source to the consumer and returns
back, moreover, the process of circulation of this energy proceeds without dissipation. This energy is stored in inductors, keeping the current con-
stant, and in capacitors, because they charge and discharge, keeping the voltage constant. The inductance and capacitance of the circuit consume and
return reactive power. The power transferred to the inductor is stored in the magnetic field when the field expands and returns to the source when the
field collapses. The power supplied to the capacitor is stored in an electrostatic field when the capacitor is charged and returned to the source when
the capacitor is discharged. This power supplied to the circuit by the source is not consumed. It all returns to the source. Thus, the active power,
which is the consumed power, is zero. We know that alternating current is constantly changing; thus, cycles of expansion and collapse of magnetic
and electrostatic fields constantly occur. The following definition is proposed: non-dissipated electrical energy of alternating current, which excites
the magnetic or electric fields, respectively, in inductive and capacitive elements and, coming from them back to the network, is called reactive pow-
er.
Key words: reactive power, a definition of the "reactive power" concept

AKTyaldbHOCTh. [loHATHE «peakTWBHAas MOIMHOCTH»  MHTepHeTa. DTU-TO W JENAl0T YMO3AKIIOUEHUs, KaKk CKa-
OCTaeTCs OJHUM M3 Hau0OJICe HEBHATHBIX B DJIEKTPOTEX-  3aJ KJIACCHK, «KOCMHUYECKOTO MacmTada U KOCMHYECCKOM
HUKe. BBI3BIBaET OHO 3aTpyJHEHHE U Y CTYJCHTOB, U MOJI- K€ TIIYIIOCTH», KOTOPbIE PACCUNUTAHBl HA CAMYIO LIUPOKYIO
HOEC HETIOHMMaHUE CaMOJEATENbHBIX Tope-QH3MKOB W ayAauTopuio. [IpyruMu cioBaMu, ONpEAeNeHHE MOHITHS
n3o0peraTenci, 0OUTAOMMX Ha OCCKpalHMX MPOCTOpax  «PEAKTHBHON MOIIHOCTU» SIBISICTCS CBOCOOPAa3HBIM «y3-
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KAM» MECTOM JJIEKTPOTEXHHKE, YTO TPeOYeT CYIECTBEH-
HOTO YTOYHEHHUSI.

ITocranoBka 3amaun. IlomblTaeMcss [aThb €MKOeE
OTIpeNieNIeHNe TOHATHIO «PEaKTUBHAs MOIIHOCTEY, KOTO-
poe OBl 4eTKO OOBIACHSIO (PU3HIECKYIO CYITHOCTD TaHHO-
TO SIBJICHUS.

Anamm3. Pazbepem 3T0 ompezeneHre M3 JOCTYITHBIX
WCTOYHUKOB, HauumHasg oT [lepkcranmapra YkpaiHu, a
MOTOM M3 Pa3iIM4HBIX y4eOHbIX rmocobuid. L{uraTel Oynem
BBIJICTISITH KYPCUBOM JUISL yIOOCTBa BOCTIPHATHS U Opath B
KaBbIUKH.

W3 pelicTByromero Ha MOMEHT HAlMCaHHUSA CTaTbU
Hepxcrannapra Yxpainu [1] y3HaeM, uTo «peakmusHa
NOMYIACHICMb CUHYCOIOH020 CMPYMY OBONOTIOCHUKA 6e-
JUYUHA, SIKA OOPIBHIOE 0OYMKY OTlo40i Hanpyau, CMpyMmy
ma cunyca Kyma 3¢y8y ¢asz Midc Hanpy2oro i Cmpymom».

Ctporo roBopsi, U3 ONpeeNIeHHs] MaJo YTO MOHATHO.
3auem 3TO caMoe mpousBeneHHe HyxkHO? UM KkakoB ero
¢usnueckuii cmbicn? IlompoOyem paszoOpatbes, oOpa-
TUBIINCH K Pa3HBIM HUCTOYHHUKAM B UX PETPOCHEKTHBHOM
MOCJIEIOBATEIBHOCTH.

OpuH 13 OcHOBaTelnel AMEeKTPOTEXHUYECKOI! KO B
Coserckom Coroze Kapn Anoneposuu Kpyr B cBoem
KJIacCMUecKoM ydeOHuke [2] Hamucan ciueayromiee:

«Peaxmuenas mowHocms npedcmasisiem coboil npo-
usgedeHue peakmugHol ciazaroujell HanpaxiceHus (npo-
eKyuu 8eKmopa HANpAXCeHUs: HA HAnpasieHue, nepnem-
OUKYTIAAPHOE K HANPABIEHUI0 8eKMOPA MOKA) HA MOK

P =Ulsinp=U,I

Peaxmuenas mowrnocmo aeisemcs QukmusHol eenu-
YUHOIU, MAK KAK UHOYKMUBHOCHb IHEPSUU He No2Iowaem
U CpeOHsAs MOWHOCMb 8 UHOYKMUBHOCMU DAGHA HYIIO,
DPEAKmuHyl0 MOWHOCMb 0003HAYAIOM MAKN’CE UHO20d
yepes byxkey Q.»

BunuMm, uro omnpenenenue [epxcrannapra YKpaiHu
MPaKTUYECKU OBTOPSET BHIICIPUBECHHOE, a TAKXKE, TO,
YTO B CepelrHE MPOILIOr0 BeKa 0003HAUCHHE PEaKTHB-
HOW MOIITHOCTH OBIJIO HECKOJBKO NpyruM. HemoHsATHO, O
KaKo# cpeHel MOITHOCTH TOBOPHTCS: TIOJTHOW, MTCHOBEH-
HOM WM enie kakoil-ro? Jla u He sBISETCS peaKkTUBHAs
MOIITHOCTh BEJIMYHHOW (DUKTHBHOW, a BIOJHE H3MEpse-
MOH ¢ MOMOUIBIO BaTTMETPa, MOJKIIOYEHHOTO B Tpexdasz-
HYIO LIETlb, YTO MOKa3aHo TaM e B [2].

Crnenyromuii UCTOYHUK U3 CEPEIMHBI MIPOIITIOro BeKa
OT eIlle OTHOT'O U3BECTHOT'O CHENUAINCTa B 00JIACTH 3JIeK-
TPOTEXHUKH [3]:

«Mepoii ckopocmu obmena snepeueli Medxcoy ceHepa-
MOpPOM U YeNnbio S6Iemcst peakmuenas mowHocms Q.»

JlaHHOE omperneneHne caMo Hy)KAaeTcsl B I10JpOOHOM
pPa3bsCHEHUM, B YAaCTHOCTH, YTO HMEETCS B BUAY MOJ
«mepou ckopocmu 00MeHa»?

Tort ke aBTOp, HO cIIycTs AecsaTUaeTus [4]:

«OHepeuto, KOMOPOU O0OMEHUBAIOMCA UCTNOYHUK NU-
MaHust U yensv ¢ UHOYKMUBHBIM CONPOMUGTEHUEM, XAPAK-
mepusyiom  MaKCUMATbHbIM — 3HAYEHUeM M2HOBEHHOU
MOWHOCIU Yenu U HA3bl8aAlom ee pPeaKxmueHou UHOYK-
MUBHOU MOWHOCMBIO.

Peaxmusnas mownocms yenu ¢ uHOYKmMusHOCMbIO

QL =Ul =0LI? = oW max-

Eounuya peaxmugnoii mownocmu — 601bm-amnep
DpeaxkmugHbiil (8ap)».

3mech yxe Ooiee TOHSATHOE ONpeAeiIeHue, HO aBTOpP
OTPaHWYMBAETCSI TOJBKO «PEaKmueHol UHOYKMUBHOU
MOUHOCIBIOY.

Bot omnpenenenue ot I.11. AtTabexoBa, aBTOpa 0THOTO
13 OCHOBHBIX YYEOHHKOB IO TEOPETHYECKHM OCHOBAM
anekrporexuuku B CCCP B ceMupmecsThIe-IeBIHOCTHIE
TOJIbI IBAJIIATOTO Beka [S]:

«IIpu pacuemax snexmpuueckux yeneii u Ha NPaKmu-
Ke U IKCHIyamayuu noab3yIomcs makdice NOHAmMuem pe-
aKmueHas, MOWHOCMb, KOMOPAs BbIYUCIAEMC No (op-
myne

Q=Ulsing.

U sensemcsa mepou nompebnenus (unu evlpabomiu)
peakmugno2o moka. Peaxmusenas mownocms nonodicu-
menvHa npu omcmaiowem moxe (UHOYKMuUGHAs Hazpy3Ka)
U ompuyamenvHa npu onepedxicarujem moxke (emMKoCmHast
HazpysKa).

31ech MOSBISIETCSA TOHATHE «PeaKmugHblil MoKy, KO-
TOpOE HHUKAaK HE MOSICHSAETCS, HO 3aTO yX€ BBOIUTCS B
OIIpEeZIeIICHHE TIOHATHE O 3HAKE PEaKTHBHOI MOIIHOCTH.

B Dnuuknonennyeckom ciaosape [6] naercs cnemyro-
11ee OmNpeiesICHNE:

«Benuuuna, xapakmepusyrowas Hazpy3Ku, co3oasae-
Mble 8 INEKMPOMEXHUYECKUX YCMPOUCMBAX KO1eOaHusMu
INEKMPOMASHUMHO20 NOAA. sl CUMYCOUOANLHO20 MOKA
Q=Ulsin ¢>.

3/1ech TOXKe HE COBCEM sICHOE ompeneneHue. Uto ke
9TO 3a HAarpy3KH, CO3/laBaeMble KOJICOAHMSIMH 3JIEKTpPO-
MarHuTHOTO TOJIst?

B yueOHuKe 1m0 00mIei AnmekTpoTexHuKe [7] yka3biBa-
ercs:

«llepemennan mowHoCmb, UOVWAA HA YEeauueHue
MACHUMHO20 UMY DNEKMPUYECKO20 NoJell Uiy nocmyna-
owas 06pamHo 6 cemb, HA3LIBACMCS PEAKMUBHOU MOWY-
nocmoio. Ee amnaumyoa Q =Ulsin o>

370 ompeeneHne YeTKO Ha3bIBaeT PEaKTHBHYIO MOIII-
HOCTH IIEPEMEHHOH M CBS3BIBAET €€ C YBEIWIEHHEM Mar-
HUTHBIX U 3JIEKTPHIECKUX TTOJIEH.

B npyrom ydeGHuKe 1o snexTporexHuke [8] ompene-
JIeHue BooOI1Ie KpaiiHe pacIuIbIBYaTo:

«/{ns ananusa sHepeemuuecKux npoyeccos 6 yeni npu
HENnoIHOM UCHONb308AHUU IHEPLEMUUECKUX BOZMOICHO-
cmell UCMOYHUKA 6600UMCA NOHAMUE O pPeaKmueHOU
MOWHOCTNU UCHOYHUKA, PABHOU PeaKMUBHOU MOWHOCMU
nAaccurHo20 08YXNOMOCHUKA

Q=Elsing=Ulsing=Ulsin(y, —y;j)>

ITocobue mo snexrporexnuke [9], m3marnnoe B8 HTY
«XIT» B 21-M Beke:

«Q=Ulsing -
yuacmka yenu, KOmopas Xapakmepuzyem Koieoamenb-
Hblll npoyecc nepeoauu IHeP2UU MeHcoy Cemvio U IMUM
YUACMKOM».

Boobuie-To nmporece nepeaayn SHEPTUU B LENU Hepe-
MEHHOT'O TOKa HE MOXXET OBITh He KoJieOaTeNbHBIM B
NIPUHLMIIE, TaK KaK IPOW3BEICHHE JBYX CHHYCOWJ €CTh
KOCHHYCOH/Ia IUTIOC ITOCTOSTHHAS cocTaBisitonias. Bot ara
TIOCTOSTHHAsI COCTABJISIIONIAsl U €CTh aKTUBHAs MOIIHOCTbD,

peakmueHas MOWHOCMb 6Ceco
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KOTOpas BCerja UMeeT 3HaK IUTIOC, TaK KaK XapaKTepu3yeT
MPOIIECC pacCeMBaHMsA 3HEPruM B BUAE TEIUIa HA pe3u-
CTHUBHBIX JIEMEHTaX.

MrHoBeHHasi MOIIHOCTb ISl HEMH CHHYCOHJAJIBHOTO
TOKa, KaK U3BECTHO,

p =ui=Ug,sin(ot +y,)I,sin(ot +y;)-

Ecmu npusATE HavaneHy!o (Dazy TOKa paBHOW HYIIO \;

=0 ¥ c yu4eToM TOro, 4To ¢ = Yy - ;, TO @ = Yy, Toraa

p=ui= %Umlm[comp— cos(2ot + )]

AXTHBHas MOILIHOCTh Ha 3aKMMaX HCTOYHUKA paBHA
P=Ul cos¢ wuIM HENOCPEJCTBEHHO Ha PE3UCTHBHOM

snemente P =R?| .

3HAYNT, UMEET CMBICT TOBOPUTH O CBOMCTBAX y4acTKa
LenH, T.€. OMpPENeNuTh, YTO YYacTOK, O KOTOPOM HIET
peub, 00aaeT PeaKTHBHBIMH CBOWCTBAMH, YTO 3TO WH-
JIYKTUBHBIN WM €MKOCTHOU 3JIEMEHT.

B [9] mocrarouHO moapoOHO MaTeMaTH4ecKd pa3Oou-
paeTc;I peaKTI/IBHaSI MOIIIHOCTh Ha I/IHZ[yKTI/IBHOM u eM-
KOCTHOM 3JICMEHTaX:

«Menogennas MowHOCMb 8 UOEANbHOM UHOYKIMUBHOM
aniemenme

p:ui:EUmIm COSE—COS(Z(Dt'FE) =Ulsin 2wt
2 2 2

B oannom cayuae cpeonssn 3a nepuod, m.e. akmugnas
mownocms P=0, 3nauum snepeus 6 yeiom He pacxooy-
emcs, a npoucxooum xonebamenvhwii npoyecc ecau p >0,
mo anepausa 3abupaemcs u3z cemu u 3anacaemcs 6 maz-
HUmnom noie; eciu p<0, mo sHepeus 6036PAWACMCI 6
cems.

DHepeemuueckuil npoyecc OYyeHUBaemcs amnaumyoon
Konebauus MmowgHocmu, Komopas obo3snauaemcs QL u
HA3bIBACMCS  PEaKMUBHOU MOWHOCMbIO UHOYKIMUBHO2O
anemenma QL=ULl, a ¢ yuemom moeo, umo UL = X/,

QL = X1 2 5.
AmnanornuHo B [9] nmokazaHa peakTHUBHasi MOIIHOCTH B
WealbHOM €MKOCTHOM DJIEMEHTE

«p=ui =%Umlm{cos(—g)—cos(2mt—g)}=—UI sin2mt ».

W B maHHOM ciydae YKa3bIBaeTCS, YTO «AKMUGHAs
mownocmos P=0, a amniumyoa Koiebanus MOWHOCMuY —

2
peaxkmusHas emkocmuas mowrocms QL = Xl ».

Oo6parumcst k Bukuneauun [10] u mo3BommM cebe 10-
CTaTOYHO OOIIMPHYIO LIUTATY OTTYAA!

«Du3uueckull cCMbICI PeaKmuHoOl MOWHOCMU — 21O
OHepeusi, nepexavusaemMdas Om UCMOYHUKA HA PeaKmug-
Hble dneMeHmbl NPUEMHUKA (WHOYKMUBHOCMU, KOHOEHCA-
mopbl, 06MomKY Osueamernell), a 3amem 6038paujaemas
OMUMU DNEMEHMAMU 0OPAMHO 6 UCMOYHUK 6 MeyeHue
00H020 nepuooa Koiebanull, OMHeCcEéHHAs K 3MOMY nepu-
00y.

Kozoa ycmpoiicmeo umeem nonodscumenvuyro peax-
MUBHYIO MOWHOCHb, MO NPUHAMO 2060PUMb, YO OHO €€
nompebasiem, a Ko20a OMpUyamenbHyl0 — mo npou3eo-
oum, HO MO YUCMAsL YCIOBHOCMb, CEA3AHHAS C MEM, YMOo
OONBUWUHCINGO — DNIEKMPONOMPEONAWUX — YCMPOUCE
(Hanpumep, ACUHXpOHHble 0gueament), a MaKdice YUcmo

akmuenas Haspyska, nooKknmoYaemas uyepes mpamcgop-
MAmop, AGNAIOMCA AKMUBHO-UHOYKMUSHBIMU.

Cunxponnvie 2eHepamopbl, YCMAHOGIEHHbIE HA IEK-
MPUYECKUX CIAHYUSAX, MO2YH KAK NPOU3B0OUms, mMax u
nompeoasims  peakmueHylo MOWHOCHb 8 3ABUCUMOCTU
om GenUYUHbL TMOKA BO30YICOEHUs, NPOMeKaoujezo 6
obmomxe pomopa eenepamopa. 3a cuém 3mou 0cobenHo-
CMU CUHXPOHHBIX INEKMPUYECKUX MAWUH OCYUecmeis-
emcs pezyiuposanue 3a0AHHO20 YPOGHS HANPSIICEHUs
cemu. [{ns ycmpanenusi nepecpy3oK U noGblueHUst KO-
duyuenma MowHOCIMY INEKMPULECKUX YCMAHOBOK OCY-
wecmenaemcs KOMNencayus peakmusHoU MOUHOCIU .

W3 nutHpyeMoro ydactka MOXHO CIENaTh BBIBOJ, YTO
PEaKTUBHOM MOIIHOCTH, COOTBETCTBYET YHEPTHsI, KOTOPAS
UJET OT UCTOYHUKA K MOTPEOUTEII0 U BO3BpAIIaeTcs 00-
paTHO, TpuUYeM, MPOLECC KPYroBOpoTa OSTOW IHEPrHU
nporekaet 0e3 pacceMBaHMUs.

OOcykass peaKTHBHYIO MOIIHOCTb, HEBO3MOXHO HE
CKa3aTh O MOJIHOM MOIIHOCTH B IIeNH TIEPEMEHHOTO TOKa,
YaCcThI0, KOTOPOH peaKTHBHASI MOIIIHOCTb U SIBJISIETCA.

Ilox MosHOM MOIIHOCTBIO MOHUMAIOT IPOU3BEIACHUE
JNENCTBYIONNX (CpeHEeKBaJAPAaTUUHbIX) 3HAYCHUH TOKa U
HaIpsDKEHUST UM KBaJIpaTHBIN KOPEHb U3 CYMMBI KBaJipa-
TOB aKTMBHOM U PEAaKTUBHOM MOIIHOCTH, KOTOPOE U3MeE-
pseTcst B BOJIbT-aMIiepax

S=Ul =,P?+Q?.

CHoBa oOpatumcst k Bukumnennu

«[lonnas mowgHocms umeem npaKkmuieckoe 3Havenue,
KaK 6elUudUHd, ONUCHIBAIOWAs HASPY3KU, (hakmuyecKu
Hanazaemvle nompebumenem Ha djieMeHmbl 00800 el
anexmpocemu (npogoda, Kabeau, pacnpederumenbHvle
Wuml, MpPaHcHoOpMamopwvl, JUHUL dleKmponepeday),
MAax Kax 3mu Haspy3Ku 3aeUcim om nompedisemo2o mo-
Ka, a He om (Dakmuyecku UCnOIb308aHHOL nompedume-
aem 3Hepeuu. Hmenwno nosmomy noaHas MOWHOCHb
mparcghopmMamopos u pacnpeoerumenbHovlx wWumos u3-
Mepsemcs 8 801bM-amMnepax, a He 8 8ammax».

JeiicTBUTENpHO, HAarpy3Ka Ha BTOPHYHOH OOMOTKE
TpaHC(hOpMATOpa MOXKET OBITh YUCTO AKTHBHOM, aKTHBHO-
WHIYKTHBHOW WJIM aKTHBHO-EMKOCTHOW, a ITOJTHAs MOII-
HOCTb IOKa3bIBa€T MAKCHMaJIbHO BO3MOXKHOE 3HAuY€HHE
MOIIIHOCTH YCTPOMCTBa, OIpenensieMod HOMHHAJIbHBIMU
3HAYCHUSAMH TOKAa M HANPSKCHUS, BHE 3aBUCHMOCTH OT
xapakTepa Harpy3kd. IMEHHO 3TO IDIOXO HMOHHMAET IIH-
poOKast myOJIMKa, B YaCTHOCTH, CAaMOJACATEIbHBIC (HDU3UKH U
BCSIKHE «H300pETaTeNH BEYHBIX TBUTATEIICH.

Tenepb CTOUT 0OPAaTUTHCS U K 3apyOe)KHBIM HCTOYHH-
kaMm. Haunem ¢ Hambosiee aBTOPUTETHOTO — DJEKTpOTIe-
mmm [11], sTo cBoero pona cranmapt oT EBpomeiickoit
anmektporexunueckoir komuccun (IEC — International
Electrotechnical Comission).

[ynkr 131-11-44 peaktuBHas MOLIHOCTH (reactive

power)
«for a linear two-terminal element or two-terminal cir-
cuit, under sinusoidal conditions, quantity equal to the
product of the apparent power S and the sine of the dis-
placement angle ¢

Q= Ssing

Note 1 to entry: The reactive power is the imaginary
part of the complex S
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Q=ImS

Note 2 to entry: The coherent Sl unit for reactive pow-
er is voltampere, VA. The special name var and its symbol
var are also used.

Reactive power (Q) is the power consumed in an AC
circuit because of the expansion and collapse of magnetic
(inductive) and electrostatic (capacitive) fields. Reactive
power is expressed in volt-amperes-reactive (VAR)».

B sTom OIMpPCACIICHUNA HUYETO 0c000 HOBOTO HCT, HO
yInoMHHAETCs pacimmpeHre (eXpansion) u cXJIOmbIBaHHE
(collapse) MarHWUTHBIX M 3IEKTPOCTATHUECKHUX TOJICH, U
TOBOPUTCA TOJIBKO O HOTpe6HeHI/II/I peaKTHBHOﬁ OHCPIruu B
nersix nepementoro toka (Reactive power is the power
consumed in an AC circuit).

ITynkT 601-01-20 mocesiieH peakTHBHON SHEPTUH
(reactive energy):

«in an AC system, the captive electrical energy ex-
changed continuously between the different electric and
magnetic fields associated with the operation of the elec-
trical system and of all the connected apparatus».

Yrto B NEepeBOJAC O3HAYACT:

«6 cucmeme nepemenHHoco mokxa 3axeadyenHHas 3/1€eK-
MpU4ecKas 3Hepeusi HenpPepvi6HO 0OMEHUBAETC MeHCOY
PA3TUYHbIMU JJIEKMPUYECKUMU U MACHUMHbIMU NOJIAMU,
CBA3AHHbIMU cpa60m0ﬁ 9ﬂe1<mpultec7<0ﬁ cucmembsl U ecex
NOOKIOYEHHBIX YCIMPOICIE ).

Hemnp3sa MNpU3HATL 3TO ONPCACICHUC YAAaYHBIM, OCO-
OEHHO IpUJIaraTeJibHOC «Captive» B TaHHOM KOHTCKCTC.

P ACCMOTPHUM TAKKE y‘I€6HI/IK IO BJICKTPOTCXHUKE, BbI-
nyieHHsii Munucrepersom suepreruxu CIIA [12]:

«Unlike true power, reactive power is not useful pow-
er because it is stored in the circuit itself. This power is
stored by inductors, because they expand and collapse
their magnetic fields in an attempt to keep current con-
stant, and by capacitors, because they charge and dis-
charge in an attempt to keep voltage constant. Circuit
inductance and capacitance consume and give back reac-
tive power. Reactive power is a function of a system’s
amperage. The power delivered to the inductance is
stored in the magnetic field when the field is expanding
and returned to the source when the field collapses. The
power delivered to the capacitance is stored in the elec-
trostatic field when the capacitor is charging and re-
turned to the source when the capacitor discharges. None
of the power delivered to the circuit by the source is con-
sumed. It is all returned to the source. The true power,
which is the power consumed, is thus zero. We know that
alternating current constantly changes; thus, the cycle of
expansion and collapse of the
magnetic and electrostatic fields constantly occurs».

HepeBozx JAHHOT'O OTPbIBKA:

«B omnuuue om axmuenou MOWHOCMU, peaKkmueHasl
MOWHOCMb He ABJIAlemcs noaesHou MOWHOCNbIO, NONMOMY
Ymo OHA 3anacaemcs 6 Camou yenu.

Oma sHepeusi coxpansemcs 6 UHOYKMOPAax, NOMOMY
Umo OHU pacuiupsarom U CXJa0onsvlearom C60U MACHUMHbLE
noJjii, noaaepofcugaﬂ HeU3MEeHHOoe 3Ha4YeHue moka, u KOH-
deHcamopaMu, nomomy 4mo OHU 3apAdicaromcst u pas-
pAokcaromcs, noddepofcueaﬂ HeUu3MeHHoe 3HAa4eHue
HANPANCEHUA. HH@meu@HOCWlb u emxKocnms yenu no-

mpeOnsAIom U 6036pAWAIOM  PEAKMUBHYIO MOWHOCHID.
Peaxmusnas mownocms 3asucum om cunvl moxa cucme-
mbl. Mownocmy, nepedagaemast UHOYKMUBHOCTU, COXPA-
HAEMCSL 8 MASHUMHOM ROJle, K020d Noje pacuupsaemcs u
6036paWaAEnCs K UCTOYHUKY, K020d NOJle CXJIONbI6AeICs.
Mowmocms, nodasaemas Ha eMKOCMb, COXPAHAEMCS 6
INEKMPOCNAMULECKOM N0Jie, KO20d KOHOeHcamop 3apsi-
JHcaemcs U 8038paAwAEMcst K UCMOYHUKY, KO20d KOHOEH-
camop paspaxcaemcs. Ima MOWHOCMb, H00A8AemMas 8
yenv UCMOYHUKOM, He nompebnsemcs. OHa 6cs 6036pa-
waemcs K UCMoOYHUKy. Taxum o6pazom, akmusHas mMow-
HOCmb, Komopasi npedcmagisiem cobot nompeobrsemyio
MowHOoCmb, pagHa Hymio. Ml 3Haem, umo nepemeHHblil
MOK NOCMOSIHHO MEHAEMCsl;, MAKUM 00pa3om, NOCMOSHHO
B03HUKAIOM YUKTILL PACWUPEHUS U CXTONbIBAHUS MASHUM-
HBIX U DNIEKMPOCMAMUYECKUX NOAEUN.

3/1ech JOCTaTOYHO MOJAPOOHO paccKa3zaHO O B3aMMO-
CBSI3M HCPTUH U MATHUTHBIX U 3JICKTPHUCCKUX TOJICH.

BsiBoa. Vcxons u3 aHanmm3a OTEYSCTBEHHBIX U 3apy-
OCKHBIX MICTOYHHKOB, HAMH IIPEIIaraeTcs TaKkoe OIpee-
JICHHE PEaKTUBHOM MOIIHOCTH:

HepaccerBaeMasi JCKTpUUECcKas SHEPTHs epEeMEHHO-
r0 TOKa, KOTOpas BO30Y)KIaeT MarHUTHBIC U JIICKTPH-
YEeCKHe I10JIs, COOTBETCTBEHHO B MHAYKTHBHBIX U €MKOCT-
HBIX DJIEMEHTAaX W, MOCTYMAIOIIAsl OT HUX OOpaTHO B CETh,
HA3bIBACTCS PEAKTHBHOW MOITHOCTHIO.

CuntaeMm, 4TO AaHHOE ONpeAeicHHE Hambojee KOM-
MAKTHO, TIPH ATOM JOCTATOYHO TOJHO Pa3bsCHACT (U3U-
YECKHI CMBICIT pEaKTHBHOM MOIITHOCTH.
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