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AVARIYA REJIMIDA ENERGIYA TIZIMINING O’TKINCHI
JARAYONLARINI MATLAB SIMULINKDA TADQIQ QILISH
Annotatsiya. Maqola avariya rejimida energiya tizimi (ET) ning o’tkinchi
jarayonlarini simulyatsiya qgilish va tahlil gilish uchun ET modelini yaratishga
bag'ishlangan.
Kalit so’zlar: grafik vizualizatsiya, MATLAB, avariya rejimi,
simulyatsiya
Yaratilgan model qisqa tutashuv rejimida ET elementlarining
o'zgaruvchan parametrlarini grafik vizualizatsiya gilish imkoniyati bilan tezda
gayta hisoblash imkonini berishi asoslangan.
Simulink-dinamik tizimlarni modellashtirish, imitatsiyalash va tahlil etish
uchun mo‘ljallangan tarkibiga kiruvchi interaktiv vositadir. U grafik
blokdiagrammalarni qurish, dinamik tizimlarni imitatsiya qilish, tizimlarning

ishlashini tekshirish va loyihalarni mukammallashtirish imkoniyatlarini beradi.
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Simulink real tizim va qurilmalarni funksional bloklardan tuzilgan modellar
ko‘rinishida kiritib imitatsiya qilish imkoniyatini beradi.
Simulink real ob’ektlarni matematik va fizik jixatdan ifodalovchi juda

katta bloklar to‘plamiga ega. Bloklarning parametrlari sodda vositalar

1 yordamida Kiritiladi va
2 Simulink Library Browses - o X ¢ .- . . .
— o | . o‘zgartiriladi. Undan tashqari
-~ Tue AETERTAT Fe
Electronics ﬂ_ 1B R .
e Tl == foydalanuvchilar tomonidan
™ Power Systems Blectrical Elements
v Specoed Tectraiogy = yanada kengaytirilishi mumkin,
~ Fundamental Blocks
Blectrical Sources - s o .
Hemerts Q) ya’ni foydalanuvchi nafaqat
Interface Bements Interface Pekachines
Madhines Eerents . . . .
’ :ié:;egf:gw * mavjud bloklarni o‘zgartirish,
— A balki yangi bloklarni yaratish va
Rerewables = l',\:."_,,
Smuirk 10 Animation - . ¢ s . .
sk cobe shu orqali o‘zining alohida
Simulini Design Optimization P . .
Sk Deson Vot v|| oowerns bloklar  to‘plamini  yaratishi
mumkin.

1-rasm. PowerSystems to‘plami.

Elektr energetikasi masalalarini yechishda qo‘llaniladigan asosiy bloklar
Simscape to‘plamining Fundamental Blocks bo‘limida joylashgan va ularni
quyidagi yo‘l orqali topish mumkin: Simscape — Power Systems — Specialized

Technology — Fundamental Blocks (1-rasm).
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2-rasmda MATLAB dasturida yig'ilgan ET modeli ko'rsatilgan.
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2-rasm - MATLAB da yig'ilgan ET modeli

Markaziy tagsimlovchi podstansiyada o'rnatilgan transformatorlarning

asosiy pasport ma'lumotlari 1-jadvalda ko'rsatilgan.
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1-jadval - T5 va T6 transformatorlarining ETAP ga kiritilgan

parametrlarning giymatlari

MNapametp 75 6
HomuHans! - nepanyHan / BTOPHYHAA / TpETHUHAA 80/40/40 (ONAN)
obmorxa (MBA) 100/50/50 (ONAF)
HomuuaneHoe Hanpsokesne oOMoTIN
TpascopMaTOPa - NepenuHan / sTopuunan / 37105105
TpeTwiHan (xB)
Mpynna coeguuennit Tpancdopmaropa - Yr/d11/d11
nepanuran / BTopuuHan / TpeTuunan obmoma (TOK 3amMuiKaHMA Ha 3emmo Ha obmoTre 37 kB
orpasmuen ao 830A)
Monsoe conpoTHaneHne NPAMOR
nocneposarensHoc™ (% Ha ocHose 80 MBA) - or 217 217
NEePEHIHON 10 BTOPUIHON 0DMOTKM
Monsoe conpoTHanNeHne NPAMOR
nocnegosarensHoc™ (% Ha ocHose 80
- = 278 21,7
MBA) - OT NnepanuHON 40 TPETUYHON
obmoTEM
Mon1oe conpoTUBNEeHHE NPAMOM
nocnegosarensHoc ™ (% Ha ocHose 80 MBA) - or 486 486
BTOPHMUHON 40 TPETUIHON OBMOTIN
Koappuument X/R - OT nepanuHoi A0 BTOPHIHON 35
0BMOTIM
Koappuument XUR - OT NepBUUHOI A0 TPETHUHON 34
obmoTIM
Koadhpmuyment X/R - OT BTOPUYHON A0 TPETUNHON 26
obmoTin
[onycTumoe oTKNOHEHKE NONHOIO CONPOTHBNEHNUA 0%
Mepexmouatens oTBETERNEHWI Mopa warpyaxon Ha obmoTtke 37 ¥kB
[uanason +/- 15%, war 1,25%
25 nonoxexHun oTnaex
(He obopyaoBaHbLI ABTOMATUYECKMM KOHTPONEM
Hanpsxennn ¢ SRCS (BbiCOKO-MHEPUMOHHAA
CUCTEMA YNPABNEHUA)
Wamenenne NONHOTro CONPOTHBNEHNA NPU -1.8% 1.7%

nonoxexun otnamm -5%

Wamerenne NoONHOro CONPOTHBNEHWUA NPK 2.3% 22%
nonoxeHun oTnainkm +5%

Signallarni 2-jadval [5] ga muvofig modellashtirish jarayonida 100 MVA
va 50 MVA transformatorlar uchun ikki turdagi reaktiv - Ry, va induktiv - L
komponentlar parametrlari uchun Px va Pk quvvatlarning taxminiy qiymatlari
berilgan.

T1-T2 uchun (100 MVA): S, =100 MVA, U, = 37 kV, U, = 11 kV, U =
10%,
lo=1,3%, Pk = 350 kVt, Px = 70 kV1t.
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Hisoblangan ma'lumotlar: Rn,=1432,9 Om, L,=0,426 H, R;=0,005 Om,
R,=0,0015 Om.

3-rasmda T1 va T2 transformatorlari modelining parametrlari ko'rsatilgan.

T3-T6 uchun (50 MVA): S,=50 MVA, U,=37 kV, Uxn=11 kV, Ux=10%,
10=1,3%, Px=350 kVt, Px=70 kV1t.

Hisoblangan ma'lumotlar: R,=1142,9 Om, L,=0,98 H, R;=0,005 Om,
R,=0,0015 Om, L;=275e-6 H, L,=88,6e-6 H

4-rasmda T3 va T6 transformatorlari modelining parametrlari ko'rsatilgan.

= . _
"4 Block Parameters: ] E Block Para .

Three-Phase Transf hree Windi k) (link: —
ree-Phase Transformer (Three Windings) (mask) (ink) Three-Phase Transformer (Two Windings) (mask) (link)

This block implements a three-phase transformer by using three . )

single-phase transformers. Set the winding connection to "Y' | This block implements a three-phase transformer by using three
wehen you want to access the neutral point of the Wye (for winding single-phase transformers. Set the winding connection to "' when
1 and 3 only). || you want to access the neutral point of the Wye.

Click the Apply or the OK button after a change to the Units popup Click the Apply or the OK button &fter a change to the Units popup to
to confirm the conversion of parameters. confirm the conversion of parameters.

| Configuration | Parameters | Advanced | Configuration | Parameters | Advanced

Linits: [SI ) Units | pu

flominal power and frequency [ Pn(VA), fn(Hz) ] Mominal power and frequency [ Pn{va), fa(Hz) ]
[ 100e6, 50 ] “0e6 . 50

Winding 1 parameters [ V1 Ph-Ph(Vrms) , R1{0hm) , L1{H) ]
[37000 0.005 0.000275]

winding 1 parameters [ V1 Ph-Ph{Vrms) , R1{pu) , L1{pu) ]
[60621 6.8029e-05 0.0012609]

Winding 2 parameters [ V2 Fh-Fh(Vrms) , R2(0hm) , L2(H) ]
[11000 0.0015 8.279%e-05]

Winding 2 parameters [ ¥2 Ph-Ph{\'rms) , R2(pu) , L2(pu) ]
[10500 0.00068027 0.012623]
fWinding 3 parameters [ V3 Ph-Ph{VWrms) , R3(0Ohm} , L3(H) ]

Magnetization resistance Rm (pu)
[11000 0.0015 8.2799e-05]

15.537
Magnetization resistance Rm (Ohm)

1432.9 Magnetization Inductance Lm (pu)

15.537
Magnetization inductance Lm (H) =
Saturation characteristic [ i1, phil ; i2, phi2 ; ... 1{pu)

4.5612
aturation characteristic [ iL(A) , phil(V.s); i2, phi2 ; ... ] [0 0;0.0010463 11.469;0.43594 14.528]
[0 0;5.2962 115.4;2206.7 146.17] Initial fluxes [ phi0A , phi0g , phioC ] (pu):
Initial fluxes [ phi0a , phioB , phioC ] (V.s): [7.6459 -7.6459 65.6006]

[76.93 -76.93 67.314]
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3-rasm - T1 va T2 transformatorlari 4-rasm - T3 va T6 transformatorlari
modelining parametrlari modelining parametrlari

5-rasm - KTL-1 va KTL-2 zavodlarining yuk modelining fragmenti

Qisga tutashuv simulyatsiyasi uchun "Three Fault Fault” bloki qo'llaniladi (7-

rasm).

ol ]

]

Three Phase Fault1

Meas-t T1

7-rasm - QT1 (3f) nugtasining favqulodda holatini simulyatsiya gilish
uchun blok.
Scope Vabc - o’tkincni rejimida A,B,C (3f) fazalarining o’tkincni

kuchlanishining amplitudasining tebranishi.

Scopellabc - o’tkincni gisga tutashuv ogimining amplitudalari tebranishi.
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Modellashtirish elektroenergetika sanoatining innovatsion yo'nalishining
asosiy vositalaridan biriga aylanmoqda. Elektr qurilmalarini ishlab chigarish va
iste'mol qilishning turli rejimlarida energiya tizimining bargarorligini, elektr
tizimi qurilmalari va rele himoya tizimlarining holatini o'rganish bugungi kunda
real vaqt rejimida simulyatsiya dasturlari va grafik echimlar orgali amalga
oshirilishi mumkin.

Ushbu tadgiqot ishlab chigilgan model tizimlarning energiya
bargarorligini baholash uchun ishlab chigarishda muqobil simulyator sifatida
foydalanish mumkinligini ko'rsatdi. Model tarmogning avariya rejimlarini
tadqiq giluvchi o’tkinchi jarayonlarning vizual tahlilini amalga oshirishga imkon
beradi va kompyuter yordamida gisga tutashuv ogimlarining hisoblangan
ko'rsatkichlarini keltirish orgali model himoya vositalariga muvofig sozlanishi
mumkin.
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