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TRANSIENT PROCESSES OF THE ENERGY SYSTEM ANALYSIS AND CREATION
OF ITS MODEL IN MATLAB SIMULINK

Zokirova Dilnoza Nematillaevna
Namangan Engineering-Construction Institute

Abstract. The article is devoted to the creation of a model of the power system for modeling and
analyzing transient processes of the power system (PS) in emergency mode.

The created model is based on the possibility of rapid recalculation of variable parameters of ES
elements in short-circuit mode with the possibility of graphical visualization.
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Simulink is an interactive tool included in MATLAB for modeling, simulating, and analyzing
dynamic systems. It provides the ability to create graphical block diagrams, simulate dynamic
systems, test system performance, and improve designs. Simulink provides the ability to model
real systems and devices as models composed of functional blocks.

Simulink has a very large set of blocks that represent real objects mathematically and physically.
Block parameters are entered and changed using simple tools. In addition, this set of blocks can
be further extended by the user, i.e. the user can not only modify existing blocks, but also create
new blocks and thus create his own set of blocks.
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Figure 2 shows the ES model assembled in MATLAB.
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Figure 2 shows the assembled model of the power system in MATLAB.
Table 1 shows the main passport data of the transformers installed at the central distribution point.
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MapameTp

Homurane - nepauysan / BTOpHUHARA | TPETHUHAR
obmotxa (MBA)

HomuHaneHoe Hanpwexne 0BMoTIM

Tpaxc hopMATOPa - NepewuHan / BTopuaHan |
TpeTwunan (xB)

Mpynna coegumerui TpaxcdopMaTopa -
nepanunan [ BTopwuHan | TpeTuHan obmota

1 -
T5 T6 of

80/40/40 (ONAN)
100/50/50 (ONAF)

3Tnosnos

Ynid11/ d11
(ToK 3amMuiKaHuA Ha 3emmo Ha obmoTre 37 kB

orpaquueH go 830A)

Monxoe conpoTHBNEHWE NPAMON
nocnegosatensHocTH (% Ha ocHose B0 MBA) - ot 277 217
NEPBHIHON 10 BTOPHIHOM OBMOTEN
Momoe conpoTHaNeHWe NPAMOA
nocnefosaTensHocTH (% Ha ocHose B0
MBA) - OT NepeMuHON 40 TPETHUHON
obmoTIn
Monsoe coNpoTMRNEHHE NPAMON

nocnegosarensHoc T (% Ha ocHoae 80 MBA) - or 486 486
BTOPMUHON 40 TpeTUuHOW obmoTin

2iB 217

KoadbdmumenT X/R - OT NepamuHOn 40 BTOPHUHORA
obmMoTIM

3

KoadduumenT X/R - OT NepBHUHOR 40 TPETHUHOR 34
obmoTIn

26

Koadppuument X/R - 0T BTOPHYHOR 40 TPETHYHON
obmoTIn

[onycTuMoe OTKNOHEHWE NONHOMD CONPOTHBNEHUA 0%

MNog Harpyaxon Ha obmoTke 37 kB
[nanasox +- 15%, war 1,25%
25 nonomeHui oTnaex

(He obopyaoBaHbl ABTOMATHUEC KM KOHTPONEM
HanpawxenuA ¢ SRCS (Bbicoxo-MHePUMOHHARA
CHCTEMA YNpaBneHua)

Mepexmouatens OTBETRNSHHIA

Wamenenne NONHOro CONPOTHENEHHA NPH -1,8% -1,7%
nonoXeHMH oTnammM -5%

WameHeHne NONHOro CONPOTHENEHWA NPU 2.3% 2.2%
NONOXEHUA oTnamm +5%

parameters included in the STAGE of transformers TS and T6

In the process of modeling signals in accordance with Table 2 [5], approximate values of power P
x and P k for parameters of two types of reactive - P m and inductive - L m components for
transformers with a capacity of 100 MVA and 50 MVA are determined . are given.

For T1-T2 (100 MVA): C ,=100 MVA, U,=37kV,U,=11kV, U = 10%,

Io=1.3%, Rx=350kW, R x=70 kW.

Calculated data: R m=1432.9 Ohm, L n=0.426 Ohm, R 1= 0.005 Ohm, R 2= 0.0015 Ohm.

Figure 3 shows the parameters of the model of transformers T1 and T2.

For T3-T6 (50 MVA): S 1=50 MVA, U ,=37 kV, U o, =11 kV, U k=10%, [ 0=1.3%, P k=350 kW,
P x=70 kW.

Calculated data: R m= 1142.9 Ohm, L » = 0.98 H, R 1 = 0.005 Ohm, R > = 0.0015 Ohm, L | =
275e-6 H, L 2= 88.6e-6 H
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Figure 4 shows the parameters of the model of transformers T3 and T6.

Block Parame
Three-Phase Transformer (Three Windings) (mask) (link)

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

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

_Wm Farameters | Advanced |

Units: [SL

fiominal power and frequency [ Pn(VA), fn(Hz) ]

[ 100e6 , 50 ]

Winding 1 parameters [ V1 Ph-Ph(Vrms) , R1(Ohm) , L1(H} ]
[37000 0.005 0.000275]

Winding 2 parameters [ V2 Ph-Fh{Vrms) , R2(0hm) , L2(H) ]
[11000 0.0015 8.2799€-05]

Winding 3 parameters [ V3 Ph-Ph(Vrms) , R3(Ohm} , L3(H) ]
[11000 0.0015 8,2799e-05]

Magnetization resistance Rm (Ohm)

1432.9

Magnetization inductance Lm (H)

4.5612

aturation characteristic [ i1(A) , phit{vs); i2,phi2;..]
[0 D;5.2962 115.4;2206.7 146.17]

Initial fluxes [ phi0A , phioB , phioC ] (Vis):
{76.93 -76.93 67.314]

e

| Three-Phass Transformer {Two Windings) (mask) (link) -

This block implements a three-phase transformer by using three

single-phase transformers. Sat the winding connection to "' when

you want to access the neutral point of the Wye.

Click the Apply or the OK button after a change to the Units popup o

confirm the conversion of parameters.

frmigumiiony] Porameters |pidhancedsl
Units | pu
Heminal power and frequency [ Pn{Va), fn(Hz) ]
[50e6,501]
Winding 1 parameters [ V1 Fh-Ph{V¥rms} , R1{pu) , L1{pu) ]
[60621 6.802%9-05 0.0012609]
Winding 2 parameters [ V2 Ph-Ph{\Vrms} , R2{pu) , L2(pu) 1
[10500 0.00068027 0.012623]

Magnetization resistance Rm (pu)

15.537

Magnetization inductance Lm (pu)

15.537

Saturation characteristic [ i1, phil ; i2, phi2 ; ... 1{pu)
[0 0;0.0010463 11.469;0.43594 14,528]

Initial fluxes [ philA , phi08 , phidC ] (pu):

[7.6459 -7.6459 6.6006]

INTERNATIONAL MULTIDISCIPLINARY JOURNAL FOR

Figure 3 — parameters of the model of Figure 4 - parameters of the model
transformers T3 and T6

transformers T1 and T2

fragment of the cargo model of the KTL-1 and KTL-2 stations

To simulate a short circuit, the “Three faults™ block is used (Fig. 7).
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Figure 7 shows Meas-t T1 ThreePhaseFaull  (he  block  for

simulating the emergency state of
point QT1 (3f).

The application area of Vabc is the oscillation of the amplitude of the transient voltage of phases
A, B, C (3f) in the transient mode.

Scopellabe — Transient fluctuations in the amplitude of short-circuit current.

Modeling is becoming one of the main tools of the innovative direction of electric power
engineering. The study of the stability of the energy system in various modes of production and
consumption of electrical devices, the state of electrical system devices and relay protection
systems can be carried out today in real time using modeling programs and graphical solutions.
This study showed that the developed model can be used as an alternative simulator in production
for assessing the energy stability of systems. The model allows for visual analysis of transient
processes, investigating network fault modes, and the model can be adjusted in accordance with
protection devices, providing computer calculations of short-circuit currents.
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