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Anomayia—B naHiil cTAaTTi pPO3rIAHYTO KepyBaHHS MAaTPH4YHHM IeperBoproBadeM 4acroru (MIIY) 3a momomororo
reoMeTpu4Horo niaxoay. Posrisinyro nodyaoBy Kepylo4ux BHXIIHHX IIapaMeTpiB HAa ABOBMMipHY ILIOIIMHY 3 TPHBHMIp-
HOro npocTopy BXignux Bean4uH. [To6ynosano tadauito, mo onucye crpymu Tta Hanpyru B MIIY npu Binnosignux cranax
BeHTHIIB. 32 NpUBeJeHOI0 TA0IMLEI0 BUBEACHI MATPHULi, sIKi ONHMCYIOTh NeEpeXifi BiJl TPUBUMIPHOrO NMPOCTOPY BXiTHUX
BeJIMYHUH /10 IBOBUMIPHHMX npocTopiB BUXiAHuX BesmuuH. [1o o6paniii cxemi MITY npoananizoBaHo iioro podoty Ha nmiaBu-

weHii yacroti (150 I'n) Ta nonmkeHii yacroti (25 I'n) i noxasano BianoBinHi yacosi xiarpamu 3mMiHHOI HANpyTH.

Bi6a. 10, puc. 4.

Knrouogi cnosa — zeomempuunuii nioxio; Mampuunuii nepemeoposay Yacmomu.

I.  Beryn

Jlyist onucy BXiAHUX 1 BUXIHUX TTapaMeTpiB NEpEeTBO-
pIOBadiB €IEKTPOCHEPTil MPU BU3HAYCHHI 3aKOHIB KEpYy-
BaHHS CTPYMaMH 1 HalpyraMy Ha BXOJ 1 BUXOJI, TOPsII
3 IHIIMMH CIOCO0aMH, BUKOPHCTOBYETHCS T'€OMETPHY-
Hui miaxing [1]-[4]. Skuo KiabKICTh IUIeYel IepeTBOPIO-
Bava JOPiBHIOE TPHOM (pHC. 1), TO TEOMETPUIHMH TTiIXi]T
nependavae GopMyBaHHS JBOBUMIPHOTO NPOCTOPY BUXi-
JTHUX BEJIMYMH 3 TPUBUMIPHOI'O MPOCTOPY BXIJHUX BEIH-

uuH [1], [2], [4].

B ocHoBHOMY B momnepennix podotax [1], [2] po3rms-
JTanich MeToan (opMyBaHHS BUXITHHUX HAIIPYT 3a JaHUM
3aKOHOM 3MiHHM BXiJJHUX HalpyT, OJHAK BAXKJIMBO PO3IJIsi-
HYTH NUTAaHHS OJHOYACHOTO (POPMYyBaHHS SK BHXIiJIHOI,
HaMpyry Tak 1 BXimHOro ctpymy. Jlis BupimeHHs wmi€el
3a7adi TOUUIBHO PO3TIITHYTH HAHOLIBII MTPOCTY MEPETBO-
pIOBaJIbHY CHCTEMY 3 BUKOPHCTaHHIM MaTPUYHOTO Tiepe-
TBOproBava yacrotu (MITH) [5].

Merta gaHoi poOOTH — OTPUMATH Pa3oM 3 MAaTPHUIIIMH
Hepexoy Bijl IUICYOBHX HAIPYT, SIK HE3AJIECKHUX 3MiH-
HUX, Y BUXIIHI BEJIMYMHHU ABOBUMIPHOTO IPOCTOPY MPH
3a0e3neueHHi  CHHYCOINAIBHOTO  BXIZHOTO  CTPYyMY
1 HanpyTH 331aHOT YaCTOTH.

II. 3ACTOCYBAHHS TEOMETPUYHOI'O MIAXOOY

JIy1s ’KUBIICHHS IBUT'YHIB, SIK IPABHIIO, BUKOPUCTOBY-
€ThCS TPUILICHOBUN MAaTPUYHUIN MEPETBOPIOBAY YaCTOTH
[4], [6]-[8], cipoiieHa cxeMa sSIKOro HaBeAeHa Ha puc. 1.
BinmoBigHO 10 TE€OMETPUIHOTO MiAXOMY CIIOYAaTKy OOH-
paroThcs MapaMeTpH, IO € BXITHUMH (HE3aJIC)KHUMH)
1 BUXITHUMHU.

Ha puc. 2 HaBeneHO TPUBUMIPHUI BUTIISA] HE3alIeK-
HUX 3MIHHHMX Y KOOpJIMHATaX, 3a3HAYCHUX BEKTOPAMHU
UL, Uap, Uaz Ta mpoekiii BEKTOPIiB HE3AICKHHUX 3MiH-
HUX Ha MBOBUMIpHI momuHu V 1 W. g oTpumaHHs
BEKTOPIB CTPYMIB Ha JBOBUMIpHIH uronuHi V HeoOXi-
JIHO COpPMYBATH MPOEKIIIO0 BXiTHUX BEKTOPIB HAIpPyT
3 JOMHOXCHHSIM Ha KOCQIIIEHT, SKUH IPUBOJAUTH JI0 BiJI-
MOBITHOCTI BEKTOPH BXiIHUX HANpPYT B TPUBHMIPHOMY
MIPOCTOPI JI0 CTPYMiB B IBOMY K IPOCTOPI.

3a BXifHI BenMYUHU 00paHOo 1iedoBi HAmpyru Uy,
Uaz Ta Ugs. 3a BUXiJHI BEIWYHMHHM — HaNpyru Ha ¢aszax
HaBantaxenns Ua, Ub, Uc ta ctpymu das ia, i, ic [4].
BignosigHo me macte 3mMory MITU po3paxyBatu 3akoH
KepyBaHHS BEHTUJISIMH TS reHepaitii (ha30BUX HAIPYT Ta
CHHYCOIJAJIbHOTO CIOXUBAHOTO CTPYMY.

Jlnst mpukiany i mosicienb podora MITH posrnsaaTu-
MeThCs Ha migBHIIeHiH yactoTi (150 ') Ta Ha mOHMXKeE-
Hilt gacToTi (25 I'm), mpm yacToTi HAMpPYTH >KUBJICHHS
50 I'm. 3a 6a30Bi BeKTOpH 0OpaHO Ti MJICUOBI HANIPYTH,
o copMOBaHi JIMIIIE OJHUM BXiJTHUM BEKTOPOM (OJHA
3 TPhOX IUICYOBUX HAMPYT MPH IBOMY JOPIBHIOE OJIH-
HUII, a IBi i — HyTI0) [1].

CroJarky po3TJSTHEMO MepeXia 3 BXiTHUX BEIHYWH
Y BHXIJHI T BUNIanKy (opMyBaHHS HAIpyTH HaBaHTa-
skeHHs 3 yactotoro 150 I't. 3a Tabm. 1 mo psakam 11, 13,
15 nns BUXiZHUX HATIPYT MaeMO:

Ua 1 2 -1 -1 Uall Uall
Uy =3 -1 2 1| Uyz =T | Ugiz | (1
U, -1 -1 2 [Uys Uanz
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U i e ne Ty, — MaTpuis nepexoay Bil HaIpyr y HPOCTopl BX1
o—> o JIHUX BEJIMYMH JO HAIpyr y MPOCTOPl BHUXITHUX

N KI’TJ il’?'j Ki 16
|
o> KI’T' KVTS ” ?
11 2]
va[]® L-'b[ﬂ R

Puc. 1. Copommena cxema TPHILUICYOBOTO MaTPHYHOTO IIEPETBOPIOBAYA
YacTOTH.

Puc. 2. IIpocTopH BXiJHUX 1 BUXIIHHX BEIHYHH.

BeJINYMH NpH (HOPMYBaHHI BUXIZTHOI HANPyTH 4acTOTOO
150 I',m [1, 2].

st Toro, abu nepeiTH 3 BXiAHUX HANpYT y BUXiTHI
CTPYMH, HEOOXiJHO JOMHOXHUTH MATPHIFO BHXiTHUX
HaIpyr Ha JOAATKOBY MaTPHIIIO MEPEX0.ly 3 €KBiBAJICHT-

HuMHU omnopamu npu 150 T' Tir1 , IKa BUBOJUTHCS Ha
OCHOBI aHaJi3y eJEeKTPOMArHITHUX IPOIECIB B CXEMi.
Toni crio’xrBaHi CTPYMHU OTIMCYBATUMYThCS HACTYITHUMH
BUpazamu [9]:

iy Uan
ig | = Tiut " Tir1 | Uar2
ic Uaiz
1 2 -1 -1 | =2 =2 2| Uy
=—|-1 2 -1|x—|2 0 0 ||U =(2
3 IR al2 2
-1 -1 2 0 2 2| Uy
| -2 2 2| Uy Uan
:3_R 20 0|Uuyz|=Ti1| U2 |5
0 2 2||Uyp Uarz

ge Ty;; — MaTpuus nepexojy Bif HaIpyr y IpocTopi BXi-
JHUX BEJIMYUH 10 CTPYMIB Y POCTOPi BUXITHUX BETHMUNH

IIPY 4acTOTi Hanpyru HaBaHTaxxeHHs 150 I'm.

TABJINLA 1. 3HAUYEHHS BXIIHUX I BUXITHUX [TAPAMETPIB ITPY PI3HUX BKJIFOUEHHSX KJIFOUIB HA YACTOTI 150 I'LY

150I' IlevoBi Hanpyru Hamnpyra Ha HaBaHTa)eHHi (BUXiIHI) Crpymu a3 (Buxiani)
Ne 3amkn. Kroui Uall Ual2 | Ual3 Ua Ub Uc i iB iC
10 | VT4, VT6, VT2 | Eab | 0 Eab | 1/3 Eac -2/3 Eac 1/3 Eac -2/3Eab/R 2/3Eab/R 0
11 | VT4, VT2, VI3 | Eab | 0 0 2/3 Eab -1/3 Eab -1/3 Eab -2/3Eab/R | 2/3Eab/R 0
12 | VT4, VT5, VT3 | Eab | Eab | 0 1/3 Eab 1/3 Eab -2/3 Eab -2/3Eab/R 2/3Eab/R 0
13 | VI8,VTL VI3 | o Eac |0 -1/3 Eac | 2/3 Eac -1/3 Eac -2/3Eac/R 0 2/3Eac/R
14 | VT8, VI9,VTL | o Eac | Eac | -2/3Eac | 1/3 Eac 1/3 Eac -2/3Eac/R 0 2/3Eac/R
15 | VI9,VTL, VT2 | ¢ 0 Eac -1/3 Bac | -1/3 Eac 2/3 Eac -2/3Eac/R 0 2/3Eac/R
16 | VI7,VT9, VT5 | Eac Eab | Eac 1/3 Ebc -2/3 Ebc 1/3 Ebc 0 -2/3Ebc/R | 2/3Ebc/R
17 | VI7,VT5,VT6 | Eac | Eab | Eab | 2/3 Ecb -1/3 Ecb -1/3 Ecb 0 -2/3Ecb/R | 2/3Ecb/R

TABJIULA 2. 3HAUYEHHS BXIJIHUX | BUXIJTHUX BEJIMYUH [TPU BIZITOBIIHUX BKJIFOYEHHAX BEHTWJIIB HA YACTOTI 25 I'1]

25Ty Ilnedosi Hanpyru (BX.) | Hanpyra Ha HaBaHTaxeHHi (BHX.) Ctpymu a3 (Bux.)
Ne 3amkH. Kowi Uall Ual2 Ual3 Ua Ub Uc iA iB iC
1 VT9, VT4, VTS Eab Eab Eac -1/3 Ecb -1/3 Ecb 2/3 Ecb 0 2/3Ecb/R -2/3Ecb/R
2 VT3, VT4, VT5 Eab Eab 0 -1/3 Eab -1/3 Eab 2/3 Eab -2/3Eab/R 2/3Eab/R 0
3 VTI, VT3, VT8 0 Eac 0 1/3 Eac -2/3 Eac 1/3 Eac -2/3Eac/R 0 2/3Eac/R
4 VT4, VT6, VT8 Eab Eac Eab 1/3 Ecb -2/3 Ecb 1/3 Ecb 0 -2/3Ecb/R 2/3Ecb/R
5 VT4, VT2, VT3 Eab 0 0 2/3 Eab -1/3 Eab -1/3 Eab 2/3Eab/R -2/3Eab/R 0
6 VT7, VT2, VT3 Eac 0 0 2/3 Eac -1/3 Eac -1/3 Eac 2/3Eac/R 0 -2/3Eac/R
7 VT7, VTS, VT6 Eac Eac Eab 1/3 Ebc 1/3 Ebc -2/3 Ebc 0 2/3Ebc/R -2/3Ebc/R
8 VT1, VT2, VT6 0 0 Eab 1/3 Eab 1/3 Eab -2/3 Eab -2/3Eab/R 2/3Eab/R 0
9 VT2, VT7,VT9 Eac 0 Eac -1/3 Eac 2/3Eac -1/3 Eac -2/3Eac/R 0 2/3Eac/R
10 VT5, VI7, VT9 Eab Eac Eac 2/3 Ebc -1/3 Ebc -1/3 Ebc 0 -2/3Ebc/R 2/3Ebc/R
11 VT5, VT6,VT1 0 Eab Eab -2/3 Eab 1/3 Eab 1/3 Eab 2/3Eab/R -2/3Eab/R 0
12 VT8, VT9,VT1 0 Eac Eac -2/3 Eac 1/3 Eac 1/3 Eac 2/3Eac/R 0 -2/3Eac/R

O)
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Puc. 3. Yacosi giarpamu Hanmpyr HaBaHTa)XeHHS TIpy 9acToTi 150 I'm: a) Ha kookHiil 3 ¢a3, 0) 3 po3AiICHIMH iHTepBaIaMH MiJ] KOXKHE IIePeMUKAHHS

(oBXKMHA KOXKHOTO iHTEepBany /9, noyartok 3 1/4,5).

Takox npu yacrori 150 'l moOyoBaHi 4acoBi fiar-
paMu BUXITHHUX Hampyr Ha KOXHi# 3 ¢a3 (puc. 3, a) Ta
BX1JTHUX HampyT 3 PO3JUICHUMH IHTEpPBaJIaMH IIiJ] KOXKHE
MIepeMHUKaHHS CTaHiB BEHTHIIiB (puc. 3, 0).

Jns Bumanky (opMyBaHHS HANpyTH HaBaHTAKCHHS
3 gacTtoToro 25 I'm 3a manumu B TaOm. 2 I BUXITHUX
HApyT MaeMo:

Ua 1 2 1 1 Uall Uall
Up =371 2 1 || Va2 |=Taw2| Va2 | G)
Uc -1 1 -2 Ual3 Ual3

ne Tj,, — MaTpuIld epexoy BiJl HanpyT y MPocTopi BXi-
IHUX BEJIWYWH JO0 HANpyr y TPOCTOPi BHXITHHX

BeIMYUH npu (HOPMYBAHHI BUXITHOT HAMIPYTH YACTOTOO
25T,

[Tpn wacroti Hampyru HaBaHTaxeHHA 25 I'm € nBa
BKJIFOUCHHS, 32 SKHUX BXiJHA TIEYOBa Hampyra chopmo-
BaHa OJHMUM BEKTOPOM (PSIIOK 5 1 6 Ta0iL. 2), TaKuM 4H-
HOM, MOXJIMBO c(pOpMyBaTH JIBi MAaTPHIIi TEPEXOLy IS
cTpyMiB. [lepia MaTpuns 3 BKIIOYEHHSIM paky NeS:

iy U 2 1 1
ig|= T2 T2 | Yarz | =5 -1 =2 1 x
ic Uun 11 =22
[z 2 2]V
x—|2 0 2||U = 4
3R al2 4
0 2 0 |lu,;
1 2 -2 2 Uall Uall
=3R -2 0 2||Uu |=Ti2| Va2 |
0 2 0 Ual3 Ual3

ne Tyr, — MaTpuLs nepexony s crpymis; Ty, — MaT-
PHIIS TIEpEXOTy BiJl HANPYT Y MPOCTOPi BXiTHUX BETHUNH
JIO CTPYMIB Y IIPOCTOPI BUXITHUX BEITHIHH.

[Tpu BrrOYeHHI psinka Ne 6 OTpUMYIOTHCS HACTYITHI
MaTpHIi:

iy Uan
ig |=Txw2 " Tkr3 | Uiz | =
ic Uass
2 1 1] [2 -2 =2][uy,
U o ke 0 2llu,l= 6
o 2| P2 2 0| uy,
1 2 2 2 Uall Uall
== 0 0 2||Uyz |=Tg3|Uu2 |-
-2 2 0 Ual3 Ua13

ne Tppz — MaTpullsd Iepexoiay Ais CTpyMiB; I;;3 — Mart-

PHIIS IEPEXOAY BiJl HATIPYT Y TPOCTOPI BXITHUX BEITHIHH
JIO CTPYMIB Y TIPOCTOPI BUXITHUX BEJIMIHH.

Takox mpu vactoti 25 I’y moOymoBani yacosi fiar-
paMu BUXITHUX Hampyr Ha KOHii 3 ¢a3 (puc. 4, .a) Ta
BX1JTHMX HampyT 3 PO3/UICHUMH IHTEpPBaJIaMH IIiJ] KOXKHE
MEpeMHUKaHHs CTaHIB BEeHTWIIB (puc. 4, 6), Aki AeMOH-
CTPYIOTh ()OPMYBaHHS BUXIZHOI HAIPYTH BKIIOYECHHSIM
BIJMOBITHUX BEHTHIIIB.

He nuBns4uck Ha BUIMMY Pi3HUILIO MiXK MaTPHIIMH
Tir1> Tkr2> Tkrz T8 Tiu1s Tku » 38 AOIOMOTOIO €I€MEH-
TapHUX NEPETBOPEHb MOKHA JIOBECTH iX €KBIBAJICHTHICTh

[9].

ExsiBanentHicts Matpuup Ty, Ta Ty, HA0BO-

JUTHCS NUITXOM IOMHOXKEHHS JIPYTOTO Ta TPETHOTO PSII-
KiB Ha -1:
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Puc. 4. YacoBi fiarpaMu Hanpyr HaBaHTAKEHHS IPH 9acToTi 25 I'm: a) Ha KOXkKHIH 3 (a3, 6) 3 pO3ALICHUMH IHTEpBaTaMH il KOXKHE IePEeMUKAHHS

(oBXKMHA KOXKHOTO iHTepBany 2,51/9, mo4yatok 3 1/4,5).

. 2 -1 -1 . 2 -1 -1
Tku2 Zg 1 =2 1 Eg -1 2 -1 :Tkul‘(6)
I 1 -2 -1 -1 2

INTokaskeMo €KBiBaNEHTHICTb I} 5, Ta Tip; . s 1bOro:

MIOMHOXKUMO JPYTHA Ta TpeTiil cToBOLi Ha -1; moMiHsIeEMO
MICISIMH TIEpUIMH CTOBOCIb 3 JAPYT'MM; MOMIHSIEMO Mic-
USAMH JPYTUH PAIOK 3 TEPIIMM; MMOMHOXKHUMO MEpIINi
psanok Ha -1:

2 2 2 2 2 2
TkRzzé 2 0 =2 E% 2.0 2(=
0 -2 0 0 20
2.2 2 2.2 2
1 02 2 -1 2 0 0= 7
3 200 3 0 2 2
-2 2 2
Eé 2 0 O]Tle
0 2 2

IToniGHUM YMHOM JOBOAUTHLCS €KBiBaJIEHTHICTH T3

TaTlez
. 2 =2 =2 . 2 .2 2
TkR3 :E 0 0 —2 55 0 O 2 =
2 -2 0 2 20
(®)
| 2 2 2 | -2 -2 2
Eg 2 0 O EE 2 0 O =TkR1'
0 2 2 0o 2 2

Takum gnHOM, BpaxoByloun Bupaszm (6)-(8), He 3Ba-
’Kaloyd Ha BIIMIHHOCTI MK BeJMYMHaM# B Tabin. 1 Ta
Tab:1. 2 mpu popMyBaHHI HAIPYTH Pi3HOT YACTOTH, MOXKHA
BHUPA3WUTHU 3arajbHUAN BHUTIIAI MATPHIN I TIEPEXOLy Bif
BXIIHUX HANPYT IO BUXiTHUX:

2 -1 -1
Tkul :% -1 2 -1 (9)
-1 -1 2

3araypHUA BUTTISA MAaTPUII IEPEXOTY VIS CTPYMIB:

| -2 -2 =2
0o 2 2

Marpuni (9) Ta (10) matoTh 3MOry po3paxyBaTu IO
HE3aJIe)KHUM BEKTOpaM 3 TPUBUMIPHOTO MPOCTOPY BHUXi-
JIHI BEKTOPH B ABOBHUMIpPHOMY TIPOCTOPI, 1110 Oy IyTh 3aJe-
JKHI 07TuH Big ogHOTO. CKa3aHe BUIIE PO3MIMPIOE MOKITH-
BOCTI ONEpyBaHHS IUICYOBUMH HalpyraMd i CTaHaMH
kmogiB B MITY [10].

BUCHOBKU

3a IOMTOMOT0I0 TEOMETPUYHOTO MiIXOy MpOaHai30-
BaHO TPUIUICUOBUM MaTPpUYHUN NEPETBOPIOBAY YACTOTH.
OOpano 3a BXigHI HapaMeTpH IUICUOBI HAINpyTH, a 3a
BUXiJHI NapamMeTpu — HaANpyTd Ha HaBAHTAKEHHIX Ta
ctpymu ¢a3. [lobynoBaHo niarpamy, Ha sIKid 300pa)keHi
BEKTOPH BXiIHUX BEIWYMH B TPUBHUMIPHOMY IPOCTODI
11X mpoexkuii, AKi GOPMYIOTh BEKTOPH BUXIJHUX BEITHIHH
B IBOBUMipPHOMY IPOCTOPI.

Posrnsayra podora MIIYU Ha mifBHINCHIH YacTOTI
(150 I'm) ta mommxkewniit wactoti (25 I'm). dna xoxHOL
YaCTOTH CTBOPEHO TAOJHIIO 3 yciMa pOOOYNMHU CTaHAMHU
KJIFOYiB Ta 3 Hel BHOpaHO Tpu 0a30Bi BEKTOPH, HEOOXiAHI
JUTSL TIOOYTOBU MAaTPUIIh IIEPEX0Ay BiJl BXITHUX BEIHMYUH
JI0 BHUXIIHUX IpH 3a0€3ICUCHHI CHHYCOIIaIbHOI0 BXiJ-
HOTO CTPYMY 1 HallpyT# 33aHOT YaCTOTH.

Po3poGiieni 3aranbHi MaTpuIll MEpexomy JUis BUXil-
HuX Hanpyr (1) Ta BXigHUX cTPyMiB (2), sIKi TAIOTh 3MOTY
OTPHUMYBATH 3aKOHHU KEPYBaHHS IIEPETBOPIOBAYEM.
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Annomayua—B NaHHON cTaThe PacCMOTPEHO yNpaBJieHHe MATPUYHBIM NpeobpasosaTeneM yacToTbl (MIITY) ¢ momo-
HILI0 TeOMeTPHYecKoro noaxoaa. PaccMorpeno nmocrpoenue ynpap/siloluX BbIXOJHBIX MIAPAMETPOB HA ABYMEPHYIO MJIOC-
KOCTb M3 TPEXMEPHOr0 NPOCTPAHCTBA BXOJAHBIX Bean4yuH. CocTaBjieHa Ta0/MLAa, ONHMCHLIBAIOLIAS TOKH M HANPSKCHHsA
B MIIY npu cooTBEeTCTBYIOIIUX COCTOSIHMAX BeHTWJIel. Ilo npuBeneHHol Ta0d/une BbIBeeHbl MATPHIIbI, ONHCHIBAKOIIIHE
nepexoj OT TPeXMEePHOro NPOCTPAHCTBA BXOJHBIX BeJIMYMH K JBYMEPHBIM NPOCTPAHCTBAM BBIXOAHBIX Beju4uH. [lpoana-
auzupoBana padora MIIU no BbiOpanHoii cxeMe Ha nmoBbIeHHOH 4yacToTe (150 I'm) M monm:kenHoil yacrore (25 I'm)
¥ MOKa3aHbl COOTBETCTBYIONINE BPeMeHHbIe TUATPAMMBI NlepeMeHHOr0 HANPSIZKeHHsI.
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Abstract—In this paper, the control of a matrix frequency converter (MFC) is considered using a geometric approach.
In the previous work, methods of forming the output voltages according to the law of change of input voltages were consid-
ered, but the issue of simultaneous formation of both the output voltage and the input current was not considered. To solve
this problem, it is advisable to consider the simplest transforming system using a matrix frequency converter. The purpose
of this work is to obtain, along with matrices for the transition from shoulder voltages, as independent variables, to
the output values of a two-dimensional space when providing a sinusoidal input current and a voltage of a given frequency.

The construction of controlling output parameters on a two-dimensional plane from a three-dimensional space of input
quantities is considered. Shows the three-dimensional appearance of the independent variables in the coordinates
of the indicated vectors Uall, Ual2, Ual3 and the projection of the vectors of the independent variables on the two-dimen-
sional planes V and W. To obtain the vectors of currents on the two-dimensional plane V, it is necessary to make a projection
of the input vectors of voltages with a gain on the coefficient of translation voltages in currents. For the input values
the shoulder voltages Uall, Ual2 and Ual3 are selected. For the output values, the voltage on the loading phases Ua, Ub, Uc
and the currents of the iA, iB, iC phases. Accordingly, this will enable the MFR to calculate the valve control law to generate
phase voltages and sinusoidal current consumption.

The work of the MFC will be considered at an elevated frequency (150 Hz) and at a lower frequency (25 Hz). The base
vectors have chosen those shoulder voltages that are formed by only one input vector (one of the three shoulder voltages was
equal to one, and the other two to zero). The tables describing the currents and voltages in the MFC at the appropriate valve
states at each frequency are constructed. The following tables show matrices that describe the transition from the three-
dimensional space of input quantities to two-dimensional spaces of the output quantities. At 25 Hz, there are two switches
when the input shoulder voltage is formed by one vector (line 5 and 6 of Table 2), so we have two matrices for currents. Also,
at these frequencies, the output voltages are constructed on each of the phases and the input voltages with separated intervals
under each switching of valve states.

The resulting matrices for the voltages and the resulting matrix for currents at different frequencies were compared
with each other. With the help of elementary transformations of the matrices, their equivalence with each other is proved.
Thus, the received matrices allow to calculate independent vectors of three-dimensional space, source vectors in two-dimen-
sional space that will be dependent on each other. That extends the ability to operate with shoulder voltages and key states
in the MFC.

Ref. 10, fig. 4.

Keywords — geometric approach; matrix frequency converter.
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