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BUPTYAJIbHBIN JIABOPATOPHBINA CTEH/I JIJISI OBYUYEHUA 11O ANCHUIIIMHE
"METO/JbI PACYETA U MOJAEJIMPOBAHUS ITPEOBPA3OBATEJIEN"

Y oaniii cmammi onucanuii éipmyanvhuii 1a60pamopHuIl CMmeno 014 00C1i0HCEHHA A6MOHOMHOZ0 NAPAIENbHO20 IHEEpmMOpa
cmpymy, 6UKOHanUll 3 guKopucmannam naxemy npozpam Matlab/Simulink/Power System BlockSet.

B nacmosaweii cmamve onucan supmyansHulii 1a00pAmMOPHBLIL CIMEHO 011 UCCTEO06AHUA AGMOHOMHOZ0 NAPANIENbHOZ0 UHEED-
mopa moka, bINOIHEHHBLI ¢ UCRONb306aHUem nakema npozpamm Matlab/Simulink/Power System BlockSet.

BBEJIEHUE

TpaIuUOHHBIE METOIBI BBIPAOOTKH Y CTYICHTOB
MPAKTUYECKUX HABBIKOB pabOTHI C YCTPOWCTBAMH CHIIO-
BOH DJIGKTPOHHKH TPEIIoiiaraloT co3iaHue JabopaTop-
HBIX CTEHJIOB Ha OCHOBE MAJIOMOIIHBIX TPOMBIIIICHHBIX
00pa3uoB win (QU3MYECKUX MOZENEH YCTPOWCTB, CTOH-
MOCTb Pa3pabOTKH, H3TOTOBJICHHS U IKCIUTyaTallid KOTO-
PBIX B COBPEMEHHBIX YCIOBHSAX OKA3bIBACTCS 3HAYHTENb-
HO BbIIE (DHHAHCOBBIX BO3MOXKHOCTEH YKpaWHCKUX BY-
30B. HecMOTpst Ha BBICOKYIO CTOMMOCThH ‘‘(hu3mueckue”
NabopaTOpHBIE CTEHJIBI UMEIOT CYHISCTBEHHBI HEmoCTa-
TOK, 3aKIIOYAIONHIACA B OTPAaHUYCHHBIX BO3MOXKHOCTSIX
W3MCHEHHS NapaMeTpoB M PEKUMOB PabOTHI HCCIeaye-
MOT'0 YCTPOWCTBA, a TaK)Ke B OFPAHMYCHHUAX IO YCTaHOB-
JICHHOW MOIIHOCTH YCTaHOBKH. BcrenctBue 3TOro 3iek-
TPOMarHWTHBIE TMPOLECCHl M pabodure XapaKTepPHUCTHKH,
HCClieyeMble Ha J1a0OpaTOPHOM CTEHJE, 3HAYUTEIBHO
OTJIMYAIOTCS OT JIEKTPOMATHUTHBIX MPOIIECCOB M Xapak-
TEPUCTUK MPOTOTHIIOB, HMEIOIINX YCTAHOBICHHYIO MOII-
HOCTh Ha HECKOJBKO TOPSAKOB OONBLIYIO, YeM Jabopa-
TOPHBIN CTEH].

C npyroid cTOpOHBI KOMIBIOTEPHOS MOJICITUPOBAHHE
9NIEKTPOMArHUTHBIX MPOLECCOB B IMONYIMPOBOJHUKOBBIX
npeoOpa3oBaTeNsAX SHEPTHHU SIBIAETCS 3PPEKTUBHBIM HH-
CTPYMEHTOM YCKOpEHHsI pPa3pabOTOK M HCCICIOBAHUS
XapaKTepUCTUK NpeoOpa3oBaTeNeil W CHCTEM JIIEKTPO-
cHaOxeHus Ha uX ocHoBe. lllupokoe pacmpocTpaHeHHe
TPH MOZACIUPOBAHUH TOJNYYMIT SI3BIK TIPOrPAMMHUPOBAHHUS
MatLab u makerst ero pacumpenus Simulink u Control
system Toolbox [1-3]. MatLab-monenu mpeobpazosare-
Jell pa3NnYHbIX THUIIOB, KaK IPaBHIO, MOTYT OBITH BBI-
TIOJTHEHBI C BBICOKMM YPOBHEM JETaJM3allid CHIIOBBIX
CXeM W CHCTEM YIPABIICHUS, OHU IIO3BOJIIIOT HCCIIENO-
BaTh IEPEXOAHBIC M YCTAaHOBUBILHECS MPOLECCHI C MPHU-
eMJIEMBIMH 3aTpaTaMH BPEMEHU Ha MojenupoBanue. [lo-
9TOMY WCIOJIb30BAaHUE MEPCOHAIBHBIX KOMIILIOTEPOB
(PC) 4 cOBpeMEHHBIX IIPOrPaMM MOJICITHPOBAHMS MTO3BO-
JSIET CO3/1aBaTh BUPTYaJbHBIC T1ab0paTOpHBIC CTEH B! [4],
[5] xauecTBeHHO OTIMYAIOLIMECS OT TPAIUIMOHHBIX BO3-
MOKHOCTBIO TOYHOTO y4éTa BCEX MapameTpoB M OCOOCH-
HOCTEH JJICKTPOMArHUTHBIX HPOLECCOB B HCCIENYyEMOM
YCTPOICTBE, & TAKXKEe BOZMOXXHOCTBEO W3MEHSThH B HIUPO-
KUX Tpeeiax Jro0ble mapamMeTpbl U PeXHMBI PabOTHI
cxeMbl. CTyIeHT HMeeT BO3MOXXHOCTH CaMOCTOSTEIIBHO
OCYIIECTBUTh PAcyeT, MOJICIHPOBAaHHE W HCCIEIOBAHUE
JMOO0r0 THIIA YCTPOHCTBA CHIIOBOM ANEKTPOHUKH. Ecim
NIEPCOHATIBHBIN KOMIBIOTED, JIMLUECH3UOHHBIC TTAKETHI OIe-
pamronHo#t cuctembl Windows u kakoii-m60 mporpaMMBl
MozenupoBannst, Hanmpumep, Matlab/Simulink mpuoGpe-
TEHBI 3apaHee, TO CTOMMOCTh Pa3pabOTKH BHPTYaIbHOTO
71ab0paTOPHOTO CTEHIA U METOJMYECKHX YKa3aHHH 0 ero
UCTIOIB30BAHUIO OKA3bIBACTCSI OTHOCUTEILHO HEBBICOKOM.

B Hacrosmieli crathe OmmcaH BUPTYaNbHBIA Jabopa-
TOPHBIN CTEH]T JUTSl HCCIIEAOBAHMS aBTOHOMHOTO TapaJueib-
HOTO MHBEPTOPA TOKA, BBIIOMHEHHBIH C HCIIOIB30BAHUEM
maketa porpamm Matlab/Simulink/Power System BlockSet.

CHIIOBAS CXEMA ITAPAJUJIEJIBHOI'O
NHBEPTOPA TOKA

Lembto paboTHI, BHITOMHACMOI Ha BUPTYaIbHOM Ja-
OGopaTOpHOM CTEHIE, SIBIISETCS 3aKpEIUICHHE TeopeTHIe-
CKUX 3HAHWHM CTYAEHTOB, IyTeM IETAIHHOTO H3YUCHUS
9NIEKTPOMAarHUTHBIX IIPOIECCOB B MApajuICTbHOM aBTO-
HomHOM HWHBepTope Toka (ITUT) B ycTaHOBHBIIEMCS |
MEPEXOJHBIX PEXHMaX, a TAKXKE MOIYyUYCHHE HABBIKOB
MozenupoBanust B cpene MatLab.

BuptyanbsHBIi 1a00paTOpHBIA CTEH] MO3BOISCT H3-
MEHATh B IIMPOKHX MpeAerax IapaMeTpbl CXeMbI U pe-
JKAMBI €€ pabOTHL.

CmwioBast cxema omHO(A3HOTO TapaJUIeIbHOTO WH-
BEPTOpa TOKA MpeACTaBieHa Ha puc. 1.

WuBepTop muTaeTCs OT HCTOYHHUKA ITOCTOSIHHOTO Ha-
npsokerns Uy depes criakuBaromuii peaktop Ly Ber-
THJIBHAS YacTh WHBEPTOPA BBHIMOJIHEHA HA OJXHOOIEPAIH-
OHHBIX THpHCcTOpax V1-V4, paboratommx momapHo: B Te-
YEeHHE TIOJIOBMHBI MEPHOJa MOBTOPSIEMOCTH KPUBOW TOKA
Ha BBIXOJIC HHBEPTOPA, i, BKIIOUCHBI M [IPOBOJIT TOK TH-
puctopst V1, V2, a B TeueHUe Opyroii MOJOBUHBI IEPHO/IA
TIOBTOPSIEMOCTH BKJIIOUEHBI M IIPOBOISAT TOK THPHUCTOPHI
V3, V4. Harpy3ka wuHBEpTOpa AaKTUBHO-MHIyKTHBHAS
(puc.1), mapamtensHO Harpys3ke BKIO9eH KoHaercarop C.
[lon neiictBueM HampsiKEHHS Ha KOHIEHcATope, Up, Mpo-
HCXOUT KOMMYTAIUsI TOKa B THPHCTOPAX.

Ly Iy Iz ¥

N s

Puc. 1. CunoBas cxema oxHOo(a3HOTr0 MapammieTIbHOro
HMHBEPTOPA TOKA

CooTHOIIEHNE MEXy eMKOCThIO KoHJIeHcaTopa C n
WHIyKTUBHOCTBIO Harpy3ku L mommKHO OBITH TakuM, 4TO-
OBl OCHOBHAsI TAPMOHHUKA TOKa Ha BBIXOIEC HHBEPTOPA I,
MOKa3aHHasl Ha pHUc. 2 IIyHKTHUPOM, olepexaina mno dase
HarpspKeHue Uy.

OTO ycnoBue, — ONepeXaromuil TOK, — SBIIETCS yc-
JIOBHEM YCIEMIHOM KOMMYTalM¥ THPUCTOPOB. YTOI
CABHra MEXIY OCHOBHOW IapMOHUKOM TOKa U HampsbKe-
HHEM Ha BBIXO/IC¢ MHBEpTOpa 0003HAYEH HA pHC. 2 Yepe3
B. INomoxwuTenpHOE 3Ha4YEHHE yIia 3 UMEET MECTO, eCIH
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4acToTa Ha BBIXOJE UHBEpTOpA, T, OoJbIE YacTOTHI pe-
30HAHCHOI'0 KOHTYpa, oOpa3yemoro kouaeHcatopom C o
peaxTopoM Ly TO ecTh, ecnu OCHOBHAs TapMOHHMKA TOKA
ip1 omepeskaeTr HanpspkeHue Us.
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Puc. 2. KpuBble Toka 1 HaNPSDKEHHS APAJUICIIbBHOIO HHBEPTOpa
TOKa

MrHOBEHHOE HANpsDKEHHE Ha BXOAE THUPUCTOPHBIX
MOCTOB 0003Ha4YeHBbl Ha puc. 1 U, a COOTBETCTBYIOIINE
CpeHHE 3HAUEHUs HANPSDKEHUH ONPENENstoTCsl U3 COOT-
HOIIICHHUS

t+T,

U -~ [uidt = KyUp cosp, @)
T
rae

2 y
— — IJIA OI[HO(I)&BHOI/I CXCMBI,
T
KU = 3 (3)
— — I Tpexq)amoﬁ CXCMBI,
s

Un — amMmmTyza (pa3HOr0 CHHYCOMTAIBHOTO HampshKe-
HHS Ha BBIXOJIC HHBEPTOPA.

B ycraHoBuBIIEMCSl pexxuMe pabOThl IpH MpeHed-
PEKEHHN MAJCHUEM HANPSDKCHUS Ha aKTUBHOM COIpPO-
THBJICHHH peakTopa Ly cripaBeuinBo paBeHCTBO:

Ui =Ug. (4)

JlomymieHne CHHYCOMIATFHOCTH HANpsDKCHUS Ha
Harpyske o0yCIIOBINBAET COOTHOLICHHE!

Un=2yln, ()
rae
Im=Kily, (6)
- aMIUIATY/a OCHOBHOM r'apMOHHKH TOKA HarpPy3KH,

4 .
— — st omHO(MA3HOW CXEMBI,
b4

K|=2ﬁ )

—— — s Tpex(a3HOH CXEMBI,
V4

Zy — MOAYIb (ha3HOT'O CONMPOTUBIICHUS HATPY3KH.
U3 (2), (3), (5) u (6) nomyqaem:
Ui:KUK|ZHId COSB. (8)
O0603Ha4MB
KUK|ZH COSB:RE, (9)

u3 (8), (9) nomyunm:
U; =Rgly. (10)
B ycraHoBuBIIEMCs pexuMe pabOTHI HHBEPTOpa
yron B (puc. 2) He 3aBHCHT OT BEIWYUHBLI ToKa lq. Ecmu
TOK |g M3MEHseTCS MEUICHHO 110 CPAaBHEHHUIO C N3MEHEHH-
€M aMILTUTY/IBI HAIPSDKCHUS Ha HATPy3Ke, TO IMePEXOTHON
TIpoLIeCcC B 3BEHE ITOCTOSIHHOTO TOKAa HHBEPTOpa ONHCHIBA-
ercs quddepeHnmanbHEIM YpaBHCHHEM

dig

dt
OtMmeTuM, 4TO B EPEXOMHOM pexkxnme BenuarHbl Uy
1 Uj SIBISIOTCS MEIICHHO W3MEHSIOMMMHUCS (YHKIUSIMA
BPEMEHH U PaBeHCTBO (4) He COBII0aeTCsL.
U3 (9) u (11):

Ug -Ui = 11)

dl
La =+ Relg =g, (12)
rac
%ZH Ccosf,
RE = 7;8 (13)
—5 Zp Cosp.
T

Pemenue nuddeperuunansuoro ypasuenus (12) npu
Uy = const:
t t

lg =U_d 1—e Li/Re + 1408 Ld/RE’ (14)
Re
e lg — HavambHOE 3HAYCHNUE TOKa,
La/Re =14, (15)

- IOCTOSIHHASI BPEMEHH 3BE€HA IIOCTOSIHHOT' O TOKA.
Vpasuenue (14) M03BONAET HCCIENOBATE Pa3IHUHbIE
[IEPEXOIHBIE MPOLIECCHI B CXEME UHBEPTOPA.

CUCTEMA VIIPABJIEHUS
IMAPAJUIEJIBHOI'O UHBEPTOPA TOKA
CTpyKTypHasi cxeMa CHCTEMBI YIpPaBJICHHS OJHO-
(ha3HOTO TMapayuIeNIEHOr0 WHBEPTOpPA TOKA IpECTaBIcHA

Ha pHc. 3.
0.1 ms
2 4
et

P > F —> >V, 12
i
) 3 5 0.1 ms
» Tt V3, V4

Puc. 3. CrpyKkTypHas cxema CUCTEMbI yIpaBJICHHS
napajieIbHOrO NHBEPTOpPa TOKa

B 6mnoke 1 cuctems! ynpasnenusi GOpMUpPYETCs ITH-
7000pa3HOe HaNpsDKEHWE C YacTOTOH, paBHOW dYacToTe
HamnpsbkeHus Ha Harpyske f,. B Onokax 2, 3 hbopmupyrot-
Cs1 KOPOTKHE UMITYJIbCBI B MOMEHTBI TIPOXOXK/ICHUS TIHJIO-
0o0pa3Horo HanpspkeHus depes Hynb. B Omokax 4, 5 gop-
MUPYIOTCS JIB€ Iapbl YNPaBiSIONIMX MMIYIIBCOB, MOJa-
BaeMbIX Ha BXofpl map tupuctopos V1, V2 u V3, V4. Ha-
YJaIbHBIM 3aIyCK CXEMBI MHBEPTOPA OCYIIECTBIICTCS 32
CYeT Ha4YaJbHOTO HANpPsDKEHMS Ha KoHAeHcaTtope C oTpu-
LATeNIbHON MOJSAPHOCTH IPH IEPBOM BKIFOUCHHH Taphl
tupuctopoB V1, V2. B peansHOM MHBepTOpe MUIS ITyCKa
HeoOXomMMa CHelajbHas CHCTeMa YIpaBJIeHHS, KOH-

TPOJHPYIOIIAst YTol f3.
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CHUHTE3 MATLAB-MOJEJIN ITAPAJIJIEJIBHOI'O
MHBEPTOPA TOKA

C ucnonp30BaHUEM OHOIMOTEKH TaKeTa MPOTrpaMM
MatLab/Simulink/SimPowerSystems crynenram mpezia-
raercst CUHTe3mpoBaTh Matlab-monens, coorsercTByIO-
Y0 CHJIOBOM CXeMe 1o puc. 1, cucreme yrmpaBiieHHS 110
puc. 3 u 3a1laHHOMY BapHaHTy MCXOJIHBIX TaHHBIX. [Ipu-
BEJICHO JBa THIIA WCXOMHBIX JTAHHSIX, KOTOPBIM COOTBET-
CTBYIO JIBE€ OTJIMYHBIC JAPYT OT JAPYra METOTUKH pacdera
MapaMeTPOB CXEMBI IMapaUICIBHOTO MHBEPTOPA TOKA.

[epBast MeToamka pacuera Ry, Ly, C, zy, Ly mpemHa-
3Ha4eHa Juis cirydas, koraa yroiu § = n/6, a koasddurment

caBura COSQ= \/5/ 2 (¢ = m/6). dns yxa3aHHBIX BBILIC

3HA4YEHHH yTJIoB B M @ CIpaBe/UIMBa BEKTOpHAS JHarpam-
Ma, IIpE/CTaBIeHHAs Ha puC. 4.
B cootBerctBuH ¢ puc. 4:
4

lom=lum =lem=1Im= Id;’

(16)

rie l,m — aMImMTyna OCHOBHOM rapMOHHMKH TOKA Ha BBI-
Xozie UHBepTOpa,; |,m — aMIUTTyna OCHOBHOM IapMOHHUKH
TOKa Harpy3k#; lgn — aMIumMTyna OCHOBHOM T'apMOHHMKH
TOKa uepe3 kongencarop C.

Puc. 4. BextopHast tuarpaMma TOKOB U HAIIPSDKSHUH
MapaJuiebHOr0 HHBEpTOpa ToKa pu B = 71/6 u ¢ = /6

Hampsoxkenne U, Ha BEKTOPHOW IuarpamMme — 3TO
aMIUTUTYa OCHOBHOH T'apMOHUKH HANpsDKEHHS HA BBIXO-
Jie ’HBEpTOpa.

OtmernM, uyto paBeHcrBo (16) mmeer mecrto mpu
NIPUHATHIX HA pucC. 4 yrinax P u ¢, Ipu APYrUX 3HAYCHHUIX
YIJIOB paBEHCTBO HapyIIaeTcs.

AMmiuTyna TOKa Ha BBIXOJE HHBEPTOpPA MOXKET
OBITH ONpezeNeHa Yepe3 CONPOTHBIICHNE HArpy3Ku C Ia-
pauIeNbHO BKIIIOYEHHBIM KOHAEGHCATOPOM Zy. B cootser-

CTBHH C pHC. 4.
V3

Rilm == "Um, 17
1
@2k Im =ZUm, (18)
I m
=Up, 19
0,C (19)
rae

Wy = 2T[f2 , (20)

- YIJIOBAs 9acTOTa HAMPSUKCHHS Ha BBIXOJIC HHBEPTOPA.
U3 (17) — (19) nomygaem:

1
by =ERH’ (21)
1 2
——=—=Ry. 22
oC 3 H (22)

KoMIiekcHOe COMPOTHBIICHHE HAIPY3KH C Mapal-
JIENIBHO BKJIFOYEHHBIM KOHJICHCATOPOM OIPEICIHM, Y4H-
ThIBasi cooTHOweHus (21), (22):

.2 .1
S Ry|lRy+i =R
Z= J\/g H( H J\/g HJ.

i 1o
e Vel

[Mocne HecnOXKHBIX Mpeodpa3oBaHuid (23) HOmydHM:

(23)
RH + RH + j

.. 2
Z=]—Ry, 24
Jﬁ H ( )
OTKyZa
2
7=-2Ry. (25)

V3

Bropast Meromuka pacuera XapaKTepHA, €CIH Yroi

OIEPEKEHUSI OCHOBHOM TapMOHHMKH TOKa HAIPY3KH OTHO-

CHTEIIbHO OCHOBHOM apMOHHKH HANPSDKCHHS HA HATPY3Ke

B =n/12, a koappurment caura R-L marpysku cose = 1/2.

JIi1st yKa3aHHBIX BBIIIE 3HAYCHUN YITIOB 3 M () CIpaBe/inBa
BEKTOpHAsI [UarpamMma, IpeICTaBICHHAs Ha PHC. 5.

m
=1

R

Hm \

P LY

Puc. 5. BexropHas fuarpaMma TOKOB U HAIIPsDKEHUH
MapaJuiebHOr0 HHBEpTOpa ToKa npu B = /12 u ¢ = n/3

U)m

jw, Ly I

Hm

B cootBercTBuH € puc. 5:

Uom =Un, (26)
Im=IHm=Icm=1.932|2m=1.932|d%, (27)
Um

lom =T=0.518|m, (28)

1
URmzRHImzzum’ (29)
Ui =2nfly Iy =§U2m’ (30)
I Up. (31)

Zﬂfzc
W3 ycnoBus paBeHCTBAa aKTUBHBIX MOILHOCTEH Ha
Bxoze u Beixozae ITUT
I 2

Uglyg =Ry 7’“ (32)
U3 (27) u (32) monyyaem:
Ri :2U|+'d. (33)
U3 (29) u (33): "
Un =2Ry Iy, (34)
U3 (27), (30) u (34):
_ \/§U2m
U3 (27), (31) u (34):
Im
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B cootBercTBuH € puc. 5:

Ryl _%um, 37)
2oLy |y =§um, (38)
Im
=U, 39
onf,c " (39)
Uy, =0,5182l,,. (40)
W3 (37) - (40):
opLy =Ry, (41)
1
—_=2Ry, 42
0sC H (42)
2Ry Ry + iVBRY) L 1-2)+43]
L=— , =4Ry , (43)
~ j2Ry + Ry + JV3Ry 1+(2—\/§)2
OTKyna MOAyJIb Z paBeH:
V1% +(2-4/3
7=4Ry, M (44)

1+ -+3f
B pesynbrare BbITOIHEHHS pabOTHl CTYAEHTHI TIpe-
JoctaBnsoT pabdouyro Matlab-monens mapamiensHoro
WHBEPTOpa TOKa, IPUBEICHHYIO Ha puC. b.
Ha puc. 7 npuBeneHa cucreMa yrpaBieHHs Mapaji-
JIETTbHBIM MHBEPTOPOM TOKA, pEaJM30BaHHAs COTJACHO
AITOPUTMY IIPEACTABICHHOMY Ha pHC. 3.

Puc. 6. MatLab-mozens nmapasiensHOro HHBEPTOpa TOKA

1
L
W‘ L,-:I_’f; k < | BEN

. 1e-3
Puc. 7. MatLab-Mozens crcTeMBl ypaBieHus TapauieTbHbIM
HMHBEPTOPOM TOKa

¥

W1 V2

h 4

V3V

INocne cuHTE3a MOAENN CTYACHT 3aIlycKaeT ee, Ipo-
BEpSICT COOTBETCTBHE TOKOB M HAIPSHKEHHH B paboTaro-
meil MoJen 3aJ]aHui0 M MPEABSBISICT ee NpernoaaBaTe-
mo. [IpenonaBaTens NpuHUMAET MOAETH U BBIACT 33ja-
HHE Ha UCCIIEOBAHNE MOJIETIN U3 CIECIYIOIIETo CIHCKA!
® OICHUTH BIMSHHUE Ha pabOTy CXeMbl M3MEHEHHS WH-
IyKTUBHOCTH Ly B mpenemax +50 % or pacuerHoro 3Ha-
YEHUS,;

e OIICHWTH BIMSHHE Ha paboTy MHBEPTOpa M3MEHEHHS
Bemmuannbl emkoctu C B mpexnenax +30 % ot pacuerHoro
3HAYCHHS,

® WCCIENOBaTh MEPEXOMHOW TPOIECC MPH BKIFOUCHUHN
HWHBEPTOPA;

® CCIENOBaTh NEPEXOJHON TIporecc Tpu HaOpOcke
HATPYy3KW [IPH HEM3MCHHBIX 3HAUCHUAX YTIIOB B U ©;

® WCCIENOoBaTh IMEPEeXOAHON mmporecc mpu cOpoce Ha-
TPY3KH TIPH HEU3MEHHBIX 3HAYCHUIX YIIIOB [3 1 ¢;

® HCCIENOBaTh MEPEXOMHON MPOIIECC MPH CKauKooOpas-
HOM M3MEeHeHuH yria 3 B mpenenax +5°-10° ot pacuerHo-
ro 3HAYCHMUS,

® OICHUTH BIMSHHUE TapaMeTpPoOB MOJECTH Ha (QOpMy
HaTIPsDKCHHUS Ha BBIXOJIE HHBEPTOpA.

Ha puc. 8-10 npuBeneHs! ocuuiorpaMMBbl TOKOB 1
HaTIPSDKCHUH TapaJuIelbHOTO WHBEPTOpa TOKA TpPHU Clie-
JIYIOIINX TTapaMeTpax CXEMBI.

BxogHoe Hanpspkerne Uy = 100 B;

BxoxaHou Tok lg =10 A;

MOIITHOCTH nHBepTOpa Py = 1 xBT;

WHIYKTHBHOCTH CTIIakKuBaromero peakropa Ly = 1 H;
TUPUCTOPHI — UICATHHBIC,

OMHYECKOE CONPOTUBIIEHNE HAarpy3ku Ry = 12,34 Owm;
WHIYKTHBHOCTBH Harpy3ku Ly = 0,023 H;

eMKOCTb KoHjieHcaTopa Cs = 2231075

yroi onepexenus = n/6;

koo unmentT capura Harpy3Ku COSO= V3 / 2;
e yacrora Ha Bbixoze uneepropa f,=50 I'u.

07 072 07 076 07 08

Puc. 8. OcumsiorpaMMel TOKa M HAIPSHDKCHUS HA HATPY3KE, TOKa
KOHJICHCATOpa U Ha BBIXOJE MapajlIcIbHOrO HHBEPTOpa TOKA
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Puc. 9. OcuuutorpaMmbl TOKA M HATIPSDKCHUSI HA BXOJIE
1 B THPUCTOPE MapaJUIeIbHOTO HHBEPTOPA TOKA

2024

3 DPUITUPITUUETIL ts
%.9 1.1 1.3 1.5 1.7
m Um y ¥ L) Ll ¥ Ll 1] )
X RN IS PN A : A
100 LI [ il | I | “ H |
ML I |
0 I | I

LA T T N R R Gk -
‘).9 L1 13 15 17
Puc. 10. OcuusiorpaMMsl IIEPEXOTHOTO HPOLecca BO BXOJHOM
1 BBIXOZHOM TOKAaX IapajuIeNbHOr0 HHBEPTOpa TOKA
1 HalpsDKeHUE Ha Harpy3Ke IpH HaOpoce Harpy3Ku

BBIBO/JIbI

1. C ucrionp30BaHneM NEpCOHAIBHBIX KOMIBIOTEPOB
u makera unporpamm Matlab/Simulink/Power System
BlockSet co3nan BupTyasbHBIH Ta00PaTOPHBIN CTEHI IS
WCCIIEIOBAaHNS JJIEKTPOMArHUTHBIX IIPOIIECCOB B aABTO-
HOMHBIX MapaJuleJbHBIX HMHBEpTOpa TOKa CpeJHed |
0O0JBIION MOIITHOCTH, KOTOPBIA MOXKET OBITH MCITOIb30BaH
TIPY TIPOBEJICHNH J1a00paTOPHBIX paboT.

2. BuptyanbHbIi J1aO0paTOPHBIA CTEHNI C BBICOKOH
TOYHOCTBIO OTpa)kaeT HJIEKTPOMAarHUTHBIE IPOIECCH pe-
aJbHOTO 00pa3lia ympaBiIsIeMOro BBIIPSMHTENS, a pabora
Ha HEM CO3MAET y CTYJNCHTOB OLIYIICHMS, OJHM3KHE K Ta-
KOBBIM ITpH paboTe Ha (GU3MIECKON MOJIEIH.
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Zhemerov G.G., llyina N.A., Kovalchuk O.1., Krylov D.S.

A virtual laboratory bench to training in discipline
“Methods of converter calculation and simulation”.

A virtual laboratory bench based on PC and
Matlab/Simulink/Power System BlockSet programs is de-
scribed. The bench is intended for reseach on an autonomous
parallel current inverter.
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