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JIOKAJIBHI EHEPTETUYHI PEXKUMM B TPUITPOBITHIIA MEPEXI TA
KOMITEHCAIIISI HEAKTUBHUX ITOTYKHOCTEM

Ciporin 10. O.

Hayionanvuuii mexniunuiu ynigepcumem "Xapriscoxuii nonimexuiunui incmumym"

Jna mpvoxgpasnoi mepedci 6 mouyi NiOKIHOYEHHS HECUMEMPUYHO20 NIHIUHO20 HABAHMANCEHHS 3aNpONOHOBAHO
MemoO CMEOPEHHS BPIBHOBAICEHO20 PEANCUMY NOCMAYAHHA, WO 3a0e3nedye NOCMAasKy aKmueHoi NOMYICHOCMI no4am-

K0B020 pedcumy 3 MiHIMATbHUMU GMPAMAMU.

ITocTanoBka mnpobiaemu Ta aHadi3 myOsaikamiii.
Hopmanbha poboTa reHeparopiB i MotopiB (0e3 ¢urykry-
anid i BiOpaniif) BUMarae BpiBHOBaXEHOTO (HEMYJIbCYIO-
4oro) pexnmy. Metos KoMIeHcalii myJIbCylo4oi MoTyxX-
Hocri (IIT) mpu cumeTpuuHiii Hanpy3si 3a0e3neuye BpiB-
HOB)XEHHH PEXUM, CUMETPYIOYM HECUMETpUYHE HaBaH-
Ta)XEHHS, aJle HE KOMIICHCYIOUH PEaKTHBHY IOTY)XHICTBH
(xoeimieHT TMOTY>KHOCTI 3aJUIIAETHCS MEHIIE OJWHHUII)
[1]. TIpr HECHMETPUYHIN CHHYCOiTaNBHIN Hampy3i micis
komreHcarii I koedillieHT MOTYXKHOCTI 3aJHIIAETHCS
MEHIIIe OJWHHII, MUTTE€Ba mMoTyXHIcTh (MII) mammrora
JUKepelia CTae TMOCTIHHOI0, OHAK BOHA HE JIOPIBHIOE IIO-
BHill akTMBHOI NOTYXHOCTI HaBaHTakeHHs. [Ipu Hecume-
Tpu4Hid Hanpy3si komneHcarop III1 BuMarae akTHBHBIX
3aco0iB reHeparlii eHeprii akTHBHOT MOTYXHOCTI [2].

CTBOpHUTH BPIBHOB2)XEHUH PEKHM, B SIKOMY MUTTEBA
MOTY>XKHICTh Oy/Ie TIOCTIHHOO i PIBHOKO MOYATKOBIN aKTH-
BHill MOTYXHOCTi, MOXJIUBO 32 JOIOMOIOI0 aKTHBHOTO
ctpymy Fryze [3, 4]. AktuBHuii ctpym Fryze mae omHo-
3HaYHUU eHepreTuuHuii cenc: "[lpu 3amaniil Hampysi BiH
3 MiHIMaJIbHUMH BTPaTaMU IOCTABIISIE €HEPTII0 3 TAKOIO XK
(axTHBHOIO) TOTYXHicTiOo, O 1 moBHUH cTpyM". Ilicna
KoMmmeHcarii 3a Fryze xoegimieHT mOTYXHOCTI TOpiBHIOE
omuuui. [lpu HecuMeTpHuHIM Hampy3i KOMIEHCATOp
Fryze (kommencyroun cTtpyMm HeOasaHCy 1 peakTUBHHUI
CTPYM HaBaHTaXEHH, TIOBHICTIO yCyBa€ JOAATKOBI BTpa-
TH) icTOTHO 3MeHIye i mynbcanii MII, npore He MoBHic-
TIO - PSXUM JIaHIIOTa JDKEepesia 3aJIMIIAEThCS HEBPIBHO-
BakeHUM [3].

Mera cratri. [Ipobnema moisirae B ToMy, mo0 npu
3a[aHiii HECUMETPUYHIA HArpy3i CTBOPHUTH BpPIBHOBaXKe-
HUH peXuM, SKUi 3 HaiiMeHmmMHU BTpatamMu (Ha 1 Om)
IIOCTABJISIE SHEPTil0 3 TaKOI0 ) aKTUBHOIO MOTYKHICTIO,
0 1 MOYaTKOBHUN HEBPIBHOBAXEHHI 1 He30aIaHCOBAaHUI
PEKHM.

BpiBHoBakenuii i 30anancoBanmii pesxkum. I[Ipu
CUHYCOiJJAIbHOMY PEXUMI JIOKaJIbHUH CHEPreTHYHHUN
ctaH 3-¢a3Hoi Mepexi B TOYIL ITPUETHAHHSI HECUMETPUY-
Horo HaBaHtaxeHHs (HH) konTtpomoerscst Bumipamun
KOMIUIEKCHUX BEJIMYMH CTPYMY 1 Hallpyrd B IEPETHHI

(a,b, c> il TppoX (a3.. Lli KOMIUIEeKCHI BEMUMHU 3PyYHO

MIPEICTABIATH 3-MipHUMHU KOMIUIEKCHUMH BeKkTopamu (3-
KOMITJIEKCaMH )
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IIIOYNX BEMUYMH (0.3. - HOPM BEKTOPIiB) HANpYrH Ta
CTpyMy
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CrangapTHa KoMmIuiekcHa rnotyxHicTs (KIT)
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JIOZIATKOBO K aKTHBHIHN MMOTY>KHOCTI
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P=— j p(t)dt =ReS (7)

BU3HAYa€ pPEAKTHBHY NOTY)XHICTh CHHYCOIZaJIbHOTO pe-
KIMY

ImS =Q )

* — 3HaK KomIulekcHoro crpsbkeHHs (KC), T — ocHOBHMIMA
nepion (Tw=2x).
Mopaynb cTaHgapTHOT
MOTYKHICTb

KIT (3) Bu3Ha4ae reoMeTpUIHY

Sy =18|=yP*+0*, ©)

sKa B 3aralbHOMYy BHIIIKy HE CIIBIIaja€ 3 ySBHOIO IO-
TYXKHICTIO

S, %S, (10)

B cunycoigansrOMYy pexkumi MII Bu3zHadeHa dpopmy-
010

p(t) =Re[S + Ne>™]. (11)

SIKIIIO MOTYKHICTD MyJbcamii



N=1U=I1U+1U,+1U, (12)
HE JIOPIBHIOE HYJIO, TO PEXHUM HEGPIGHOBACEHU.

KomriekcHi Bekropu ctpymy i Hanpyru (1-2) Bu3Ha-
YalOTh eK6i8aIeHMHI NPOGIOHOCMI (a3

ke {a,b,c}. (13)

Y =1 / Uy
Komn exBiBaneHTHI mpoBimHOCTI (a3 piBHI MiX CO-
0010, TO pexuM 30arancosanui [4]. B iHmIOMY BHIagKy
pexxuM HezOanmaHcoBaHmid. Hez0amaHcoBaHHN peXuM Xa-
paxtepusyetbes nomyacnicmio nebanancy (ITH).
PiBusaHHA noTyxHocTi B TpudasHiii mepexi. YV
TPUIPOBIHIA Mepexi Hapyru TphoX (a3 BUMIPIOIOTHCS
BITHOCHO IITY4YHOI TOYKH 3a3emiieHHs [4]. Toku 3am0Bo-
npHAIOTH 1 3akony Kipxroda. Lle cnpuuunse no BHKO-
HaHHS YMOB
I,+1,+1 =0, U,+U,+U, =0. (14)
Crpymu 1 Hampyru (1,2), mo 3anoBoJibHsIOTE (14), He
MicTaThb 0-10CIiIOBHOCTI.
VY TpUIIPOBIHIN CHCTEMI TIOTYKHICTh HeOaNaHCy

D, =[1Ue,] . (15)
JOpIBHIOE 3MiMaHOMy IOOYTKY 3—KOMILIEKCa CTPYMiB
(1), 3—xommutekca Hampyr (2) Ta opra 0-TOCTIZOBHOCTI

e, =(1,1,1,)"/\3) 4]

ITH oGuncmoeTbes 3a GopMyIior

By =10, =0+ 1,0, ~U,)+ 1.0, ~U,)]. (16)

B

[Ipn HecumerpuuHili Hampy3i notyxHocti (12) Ta
(16) He cniBmamaoTh i BXOAATH B Pi3HI PIBHAHHS HOTYX-
HOCTI (KBaJApaTH9HI PO3KIIAAaHHS YSIBHOI MOTYKHOCTI(3)):
- pIBHSHHS p0o30aJaHCOBAHOTO pexuMy [4]

S;=S:+D; , (17)
- pIBHSIHHS HEBPIBHOBKEHOTO pexuMYy [4]
S;=K +N*. (18)

KommnnekcHa unenyrvcyioua nomyoicnicms [4] B Tpu-
MIPOBITHIA CHCTEMi JOPIBHIOE 3MIIIaHOMY JOOYTKY 3—
komrurekca ctpymiB (1), KC 3—kommekca Hanpyra (2) Ta
opta 0-mocmizoBHOCTH

K, =[IU"¢,]. (19)

[otyxHicTth (19) HE MOPIBHIOE MOTYKHOCTI HebaaH-
cy(16) Ta 00UYHCIIOETHCS 32 POPMYIIOIO

K, =L3[ia(U;j ~UN)+ 1, (U -U)+1,(U, -U;)].
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Tok Fryze ii piBHSIHHSA NOTYKHOCTi BTpaT. Y CHHYCOi-
JIATBHOMY DPEXUMI akTHBHHH cTpyMm (cTpyMm Fryze) Bu-
3HAYA€THCS 3-KOMIUIEKCOM [4]

P PU
IaF:? :UU:IQFU. (20)
—
YS
Tyr i nani v=U/U~- opr 3-KOMIUIEKCA  HAIpPyru

(Jo|=1). 3 (20) BumIMBaE, IO MOTYXKHICTH AKTHBHOTO
CTPYMY JOPIBHIOE TIOTYKHOCTI TIOBHOTO CTPYMY

Pl [-|UF1,;-U. @n

AxrtuBHuit ctpym (20) 30amancoBaH, HOro €KBiBaJIEHTHI

HPOBiTHOCTI (a3 0OJHAKOBI 1 JOPIBHIOWOTE Y, = P/ U’.
3-KOMIIJIEKC MOBHOTO CTPYMy MOXKHA IPEICTaBUTH

CYMOIO JIBOX OpPTOTOHAJIbHUX CKJIQJIOBUX: AKTHBHOTO
CTpYMy Ta HEaKTUBHOTO CTpyMy Fryze
I1=1,.+U-1;)=1,+1,. 22)
—_—

Ir

Cepen ycix cTpyMiB, sKi TIpH 3aJaHiil HaNpy3i B Ha-
BaHTAXXEHHS IOCTAYalOTh €HEpPriio 3 TaKOIO X aKTHBHOIO
MOTYXKHICTIO, 1110 1 IOBHHUI CTPYM, aKTHBHUI cTpyM Fryze

. 2 2 2
Mae MiHiMamsHe 0.3. Tak six S =P + 0", 10 3 (17)

BUIUTUBAE PIBHSHHS MOTYXHOCTI Fryze

Sy=P*+0Q;. (23)

KBampar HeakTHBHOI IOTYKHOCTI Fryze
2 2 2
Or =0+ D,

XapaKTepu3ye NOAATKOBI BTPATH BiJl HEAKTHBHOTO CTpY-
My (peakTHBHOI TOTYHOCTI () Ta MOTYKHOCTI HebanaH-

cy Dy).

PiBrstHHS moTykHOCTI (23) BU3HaYae KoedimieHT mo-
TYXKHOCTI uepe3 aKTUBHHH 1 HeakTUBHUH cTpyM Fryze

ﬂ:iz P _ |IaF| ‘: A . (24)

Sy JPP+Q} M t1el I 41}

SIKI10 HEaKTHBHUM CTPYM CKOMIIEHCOBAHMM, TO KOE-
¢imieHT TOTYXKHOCTI HopiBHIOE onwHUI. OMHAK TpH He-
CHUMETPHUYHII Hanpy3i aKTUBHHH CTPyM, IIO 3aJIUIIUBCS,
Mmae BiaMminHy Bin vyt [111 [3, 4].

OnTuMaabHMii ypiBHOBaxeHUil pexxum. Po3s's-
3aHHS IIOCTAaBJIEHOI 3ajayi, 10 CTBOPIOE ONTHMAIBHO
BPIBHOBaXXCHUN PEXKUM, 3a0€3MEUyETHCS CTPYMOM JIaH-
1rora Jpkepena [ , Ikl OJHO3HAYHO MOKe OyTH 3Haiine-

1

HUI METOIOM MHOKHUKIB Jlarpamxka.

Brparu Ha omuH OM XapakTepH3yIOThCSl KBaJpaToM
0.3. TpUuda3Horo cTpyMy (KBaJpaT HOPMHU 3-KOMILIEKCY
CTpYMY) Ta BU3HAYAIOTh LIILOBY (DYHKIIIIO



F()=|1P=1;+1I; +1 (25)
YMOBHO €KCTpEeMaNIbHOT 33a1a4i MiHiMi3amii
. 2
I =argmin|/| . (26)

Ieg

Heo0ximHi yMOBH IOCTaBKHA HOBOTO PEIKUMY:
®  AKTHBHA MOTYXXHICTh JOPIBHIOE aKTHUBHIH MOTYXHOC-
. . *
Ti BuxigHoro pexumy Re[U ' [, ]=P;

®  IyIbCyrOUa MOTYKHICTb JOPIBHIOE HYJIIIO
NO =1,'U =0 (BifcyTHICTb myJibcarii)
(hopMyIOTB I0TTyCTUMY 00J1aCTh
J={ | RU'T'1=P) &I'U=0)}. (27)

eKcTpeManbHOl 3amavi (26) mpu 3agaHoMy 3-KOMIUIEKCI
HAIpyT.
Pimenns 3amauyi (26)

P .
U— UL .
772U( fav)

Iy = (28)

. *
3HAWIEHO METOJ0M MHOXXHUKIB Jlarpamxka. B (28) v —

KC opr 3—KxoMmIuiekca Hampyru, [, 7] — KOe]ilieHTH,

II0 XapaKTepH3YIOTh ACHMETPil0 HalpyrH, 3aJOBOJBHI-
. .2 )

1o1h yMoBi | |7 +|77|"=1 [2].

Crpym naniora pxepena (28), 3adesnedye ypiBHO-
BOKCHUU PEKHUM IIOCTAYaHHS EJIEKTPOCHEPril, SKui 3
HaliMeHIIMH BTpaTamu (Ha 1 OM) HOCTaBIsE Ty K caMy
aKTHBHY TOTY)KHICTb, III0 1 HEBPIBHOBa)XEHHH 1 He30ana-
HCOBaHUH BUXITHUN pesxuM. CTpyM [ MICTUTh aKTHUBHHI

ctpyM Fryzel ., sSKWil TIOCTaBIsE€ aKTHBHY MOTYKHICThH

aF >
BUXITHOTO (HE30aJaHCOBAHOTO I HEBPIBHOBAYKEHOTO) pe-
xuMy. CTpyM JpKepena HOBOTO PEKHMY HE MICTUTh He-
aKTUBHUH CTpyM Fryze [, BUXIIHOTO PEXUMY (peaKTHB-

Ha 1 He30alaHCOBaHA MOTYXHICTh BUXIAHOTO PEXUMY
KOMITEHCYIOThCs). J[ns kommeHcanii mynbcamiid cTpymy
Fryze B ctpy™m [pkepena JojaHa A0JaTKOBA KOMIIOHEHTA
CTpyMy HebataHCy

3HaiiieHe pimeHHs (28) KoniHeapHO opTy Mik(dazHOT
HaNpyTH U, = U X e, (X —3HaK BEKTOPHOTO MHOKECHH)

SAxmo nHampyra cumerpuuHa (=0 t1a 7=1), TO

3HAWJICHEe pIMICHHS 30iraeThCsi 3 aKTHBHAM CTPYMOM
Fryze. BpiBHOBa)keHHH pexuM 3 cTpyMoM (28) peaisy-
€THCSA MAKITIOYSHHAM KoMITeHCcyiodoro npuctporo (KIT).

[Micns xoMmreHcanii 3HaYeHHS Koe(illieHTa MOTYKHO-
CTi y JaHIIO31 JDKepena 3ajJeKUTh TIIBKH BiJ CTYIICHIO
acHMeTpii Hampyr i Moxke OyTH HOIepeIHbO PO3paxoBa-
HUI 3 BUKOPUCTAaHHSIM KoedillileHTa acuMeTpii Hamnpyru
10 3BOPOTHIH MOCITOBHOCTI, 5K

;{‘a. =n :(1_klz/2)/(1+klz/2) .

Tak B nianasoHi 3MiHu koediuieHta £k, €[0;5%]
3Ha4CHHSA Koe(illi€HTa TOTYXKHOCTI BiAPI3HAETHCA BiA
OJIMHUIII B TPETHOMY 3HAKY ITiCIISI KOMHU.

Bucnosxu. IToxazaHo, 1o Meroj MHOXHUKIB Jlar-
pamxa no3Bossie cunredyBatu KII, sikuii 3a0e3nedye ypi-
BHOB&KCHMH PEXUM NOCTayaHHS [JIs HE30aJIaHCOBaHOTO
HaBaHTAXXCHHS NIPM HECUMETPUYHIN Hampy3i 3 Makcuma-
JBHUM KOe(illieHTOM MOTyXHOCTI A, =7 ~1 (IKui

a

BHU3HAYCHO TIJIBKH CTYTIEHEM HECHMETPil HAlpyTH).
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AHHOTALUA

JIOKAJIBHBIE SHEPTETUYECKHUE
PEKUMBI B TPEXIIPOBO/JHOM CETH U
KOMIIEHCAIIUSI HEAKTUBHBIX
MOIIIHOCTEM

Cuporun 1O. A.

Hns mpexgpasnoii cemu npu HecuMMempuiHOM CUHY-
COUOANLHOM HANPSNCEHUU 8 MOUKe NOOKTIOYEHUs HeCUM-
MEempuyHOU HASPY3KU NPEONodCceH  Memoo CO30aHus
VPABHOBEUIEHHO2O pedicumd, KOmopblil — obecneyugaem
HOCMABKY AKMUGHOU MOWHOCMU UCXOOHO20 PeNCUMA C
MUHUMATLHBIMU NOMEPSIMU.

Abstract

LOCAL POWER MODES OF THREE-WIRE NET
AND THE COMPENSATION OF NON-ACTIVE
POWERS

Yu. Sirotin

At the point of connection of unbalanced linear load
to the three-phases net with sinusoidal unbalanced
voltage the method for creating a non— pulse mode of
delivery is proposed. The new mode provides a supply of
the origin active power with minimal losses.
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