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Abstract: structural models of transformer substations with two-winding and three-
winding power transformers is developed in MatLab-Simulink.
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Beenenue

Peanuzanus MaTeMaTHyecKUx MOJENEH 3JEKTPOIHEPreTHYECKUX OOBEKTOB Ha
nepcoHanbHbiX OBM obecnieurBaeT MNpOBEJECHUE BCECTOPOHHUX UCCIEIOBAHUM
PEKUMOB pabOTHI AIEKTPOTEXHUUECKOTO 000pYyA0BaHUS B (POPME BBIUUCIUTEIHHOTO
HKCIIEPUMEHTA, OJIM3KOTO MO Pe3ysbTaTaM K AKCIEPUMEHTY Ha pealbHOM OOBEKTe
IIPY peabHBIX YCIOBUAX €r0 PabOTHI.

OcHOBHas YacTh

JUis  pacuera peXHMMOB padOThl NOJACTAaHUMA € JIBYXOOMOTOYHBIMH U
TPEXOOMOTOYHBIMH ~ CHJIOBBIMH  TpaHC(hOpMATOpaMH  HCIOJb30BaHA  CHCTEMa
nuHammudeckoro mojemupoBanus (CJIM) MatLab-Simulink [1, 2].

Ha pucynke 1 mnoxkaszana, co3gannas B CJIM MatLab-Simulink, ctpykrypa
MOJIENIM TOJACTAHLIMM C JIBYyXOOMOTOYHBIM TpaHCPOpMATOPOM. JIByXOOMOTOUHBINM
tpancopmarop (Three-Phase Transformer (Two Windings)) umeeT cBsi3u Ha
cropone Beicokoro Hanpspkerust (BH) ¢ nuraromieit cucremoii (Three-Phase Source)
yepe3 auHUIO (Three-Phase Series RLC Branchl) u Ha cTropoHe HH3KOTO
Hanpsbkennss (HH) ¢ wmarpyskoii (Three-Phase Series RLC Load) u ucrounukom
mauoit renepanuu (Three-Phase Sourcel).

I'paduxu a3upix HanpspkeHuid, TokoB (a3 Ha cropone BH u TokoB ¢a3 Ha
ctopoHe HH orobpaxarorcs ¢ momolipio BUPTyalbHOTO ocuuiuiorpada Scope3 u
MyIbTUMETpOB Multimeter, Multimeter] u Multimeter2. Ocuumnorpadsr Scoped u
Scope2 ucnons3yroTcs s oTo0paskenust TOkoB (a3 4 u a Ha cropone BH nu HH.

Ha pucynke 2 mokazana, cozmannas B C/IM MatLab-Simulink, ctpykrypa
MOJICNIA TOJICTAHIIMA C TPEXOOMOTOYHBIM TpaHchopMaTopoM. TpexoOMOTOUHBIH
tpancopmarop (Three-Phase Transformer (Three Windings)) umeer cBsi3u Ha
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ctopone BH ¢ muraromeit cuctemoit (Three-Phase Source) wepe3 munuio (Three-
Phase Series RLC Branchl), na ctopone cpennero nanpsixenust (CH) depe3 nunuto
(Three-Phase Series RLC Branch) ¢ narpy3koii (Three-Phase Series RLC Loadl) u
Ha cropone HH - wuepe3 mnunuto (Three-Phase Series RLC Branch2) c
TEHEPUPYIOIUM UCTOYHUKOM Majoit reHepanuu (Three-Phase Sourcel) wu
cranroHapHoi Harpyskoi (Three-Phase Series RLC Load).

I'paduku  da3npix HanpsokeHuid, TokoB (a3 Ha cropoHe BH, nuHelHbIX
HanpspKeHul, TokoB (a3 Ha cropoHe CH, MMHEWHBIX HampsoKeHUH, TOKOB (a3 Ha
ctopone HH oTtoOpakaroTcs ¢ moMoIb0 BUPTyaJbHOTO ocmmuiorpada Scope3 u
MynbTUMETpOB Multimeter—MultimeterS. Ocuunnorpadsr Scope2, Scope4 u ScopeS
UCTIOJIB3YIOTCS I 0ToOpaxeHust TokoB ¢a3 Al, a2 u a3 na croponax BH, CH u HH.
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Pucynoxk 1 — CtpykTypa MOJIesu TIOJICTAaHIIUU C IBYXOOMOTOYHBIM TpaHC(HOPMATOPOM

A Scoped -
Currgnt Measurement?
i [FE—

Current Measurementl
Three-Phase -

L a Series RLC Load1 a1 181163 )

oye—s|a4fi-ilte -—‘ LR s4fi-Me P
. T - : c' < Uate, Une2, Uea2
Comn3  Three-Phase L] Egas Three-Phase i Srop2 ab2. Unc2, Uta:
Serles RLC Branch1 b3 Series RLC Branch 2 Cannd
¢ 3 | i ord
[=

?

g
5
m
&

Al DB UCT o

=z
E
3
3
e

=
=
3
p
A
—Ilﬁll—“lh‘-a e
cfj—
a_Z @ B
o
z
N

Ll
Multirmeter

S E - - et Memsiremenk Thli@-Dhase Sourcel S

Transtormer . .

(Three Windings) e4fi-Te L BJW'HIH'@' s E
£ La = Ry

Three-Phase ki Multimeterd
Serles RLC Branch2

A
B
C
.
]

Three-Phase
Serles ALC Load M

r_‘éjcmns

Pucynoxk 2 — CtpykTypa MOJIeIH TIOJICTAaHIIUU C TPEXOOMOTOYHBIM TpaHchopmaTopom
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B pa3paGoTaHHBIX MOJAENSAX MCIIONB30BAHBl MOJYJM 3JIEMEHTOB TpexX(a3zHbIX
cucteM wu3 OuOmuorekn Simulink-SimPowerSistems. [lapamerpsr  Mopeneit
AJIEMEHTOB TpeX(a3HON CUCTEMbl MPUHUMAIOTCS, COOTBETCTBYIOIIME HArPy304HOMY
PEXHUMY U MACIIOPTHBIM JaHHBIM CHIIOBOTO TpaHc(hopMaTopa.

B xadectBe nmpuMepa Ha pUCyHKax 3 ¥ 4 IpeAcCTaBIEHbI PE3yIbTaThl PACUETOB
Harpy304HOTO peXHUMa MOJACTAHIIUHU C TBYXOOMOTOUYHBIM TPAaHCPOPMATOPOM.
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Pucynok 4 — Toku ¢a3 A u a Ha croponax BH u HH noacranmmm

Pazpaborannbie MojeauM MOTYT OBITh HMCIOJIB30BAaHBI JJI CO3JaHUS MOJCIH
0oJiee CIOXKHOU pacHpeeIUTEIbHON CeTU C HECKOJIBLKUMU MOACTaHIUsAMU. B o011eit
MOJICJIM PACTIPE/ICTUTEILHON CEeTU TMOJ00HBIC IMOJCTAHIMK OyIyT MpPEICTaBICHBI
MOJEJIbIO B BUAE CO3MaHHBIX moacucteM Trans 2w u Trans 3w.
3akioyeHnue

B cucreme amnamumyeckoro monenupoBanus MatLab-Simulink peanuzoBan
IpUMep MOJICITMPOBAHMUS PEKHUMOB PaOOTHl MOJCTAHIIUNA C JBYXOOMOTOYHBIMU M
TPEXOOMOTOYHBIMH CHJIOBBIMH TpaHC(POpPMATOpPAMH, TTO3BOJISIONIAA MPOBOJHTH
aHanu3 pabovmnX U aBapUHHBIX PEKUMOB.
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