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QISKA TUTASHUV TOKLARNI HISOBI
Qisqa tutashuv toklar hisobi.
Masala. Berilgan energosistema sxemasi uchun (5.1rasm) nisbiy va nomli
birliklarda aniq va taxminiy keltirishlarni amalga oshiring.
Generator dastlab nominal kuchlanishdasalt ishlab turgan deb hisoblab uch fazali
qisqa tutashuvdagi o‘ta o‘tkinchi tokni hisoblang.
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5.1-rasm. ES ning sxemasi (5.1 masala uchun)



Sxema elementlarining parametrlari:
Generator G: Snom=176,5 MB A, Unom =15,75kV, X a=0,5.
Transformator T-1: Spom=180 MVA. 242/15.5kV. Ug= 12 %. Transformatorlar
T-2.T-3: Spom= 90 MBA. 220/38.5/11kV. Uys=12 %.
Un =20%. Uy = 8%.
Transformator T-4: Spem= 60 MBA. 35/6.6 kV. Ug =10.5 %.
Liniva L1, L2: I =110 km, Xo =0.4 Om/km.
Liniva L3: [ = 30 km, xo = 0.4 Om/km.
Liniya L4 (kabel): [ = 2.5 km. xo= 0,08 Om/km.

Reaktor: Unom = 6KV, Inom= S00A, x = 5 %.



Hisoblash sxemasi.

5.2.rasm . 5.1. masalasini echish uchun xisobiy almashtirish sxemasi .



Nomli birliklarda aniq Keltirish
T-1 transformatorning yuqori kuchlanishli shinasi kuchlanishining asosiy
pog‘onasi Uesn=220 kV qabul qilamiz. Transformatoming haqiqiy
transformatsiyvasi koeffitsientini hisobga olib reaktiv qarshiliklarming keltirilgan
qiyvmatlari uchun quyidagiga ega bo‘lamiz:

X1=X d(Unom/S nom)(kr1)*=0.15(15.75/176.5)(242/15.75)*=49.8 Om.,
X;=(Ux%/100)(U?nom/ S nom)=(12/100)(242%/180)=39 Om,
X3=X4=Xo/1=0.4-110=44 Om,

X5=(Ug/100)( Unom/Snem)=(12/100)(220%/90)=64.5 Om.

buerda Ugky=0.5(Uky-sTUkv-n-Uksn)=0.5(12+20-8) = 12%,
X6=(Uxn/100)( Uyom/Snom)=(8/100)(2202/90)=43 Om,
buerda Uxgn=0.5(Ukv-ntUxgsn-Ukyvs)=0.5(20+8-12) = 8%,
X7=(Ugs/100)( Unom/Snom)= 0.
buerda Ugs~=0.



Xg=Xo0l4(kr2)*=0.08-2.5(220/11)*=80 Om,
xo=Xo/2(kr2)*=0.4-30(220/38.5)*=392 Om.
x10=(Ug %/100)( UZoma/Snoms)(k2)?=(10.5/100)(352/60)(220/38.5)>=70 Om.
X11=(xp%/100)(Unom/3 % Inom)(krakr2)=
=(5/100)(6/3%°-0.5)[(35/6.6)(220/38.5)]* =318 Om.
Generator EYUK ning faza qiymati :
E"q=Unomkn=15.75(242/3%2-15.75)=242/3%>=139.8 kV.
K1 nuqtada boshlangich o‘ta o‘tkinchitok:
["g1=E"¢/x1z=139.8/175.3=0.79 kA,
buerda Xjz=xX1+X2+X3//X4+X5+%x7=175.3 Om.
KZ pog‘onasiga (38.5 kV) keltirilgan tok:
I"x1=I"k1(1/k'»)=0.79(220/38.5)=4.5 kA.



K2 uchun:
I”EEZE"qf X>r =139.8/298.3=0.47 kA.

buerda Xpr=xX1+Xo+X3//X4tX5HXstX5=298.3 Om.
KZ pogfonasiga (11 k'V)keltirilgan tok:
I"k2= I"g2(1/kK'2)=0.47(220/11)=9.4 kA,
K3 uchun:
["k3=E"/ x3: =139.8/955.3=0.146 kA.
buerda X3z=x1+XoHX3//X4FXs5HX7HXo X 107X11=955.3 Om.
KZ pogfonasiga (6.6 kV)keltirilgan tok:
["g3=I"k3(1/k")(1/ k'4)=0.146(220/38.5)(35/6.6)=4 .4 kA,



Nomli birliklarda taxminiy Keltirish
O‘rnatilgan shkala bo‘yicha transformatsiyalash pog‘onalari nominal

kuchlanishning o‘rtacha miqdoni:
U=15.75 kV, U=230kV.Us=10.5 kV, Us=37 kV, Ug=6.3 kV.
230kV kuchlanish pog‘onasigakeltirish qarshilikning quyidagi qiyvmatlarini
beradi:
x1=0,15(230%/176.5)=45 Om. x»=(12/100)(230%/180)=35.4 Om.
X3=X4=0.4-100=44 Om.
X5=(12/100)(230%/90)=70.7 Om. x=(8/100)(230%/90)=47.1 Om.
x7=0, Xg=0.08-2.5(2302/90)=96 Om,
X0=0.4-30(230%/37)=463 Om, x10=(10.5/100)(37%/60)(230/37)*=
=92.6 Om,
x11=(5/100)(6/3%2-0.5)(230/6.3)* =464 Om.



Generator EYUK ining faza qivmati :
"—15.75(230/3%°-15.75)=132.5 kV.
K1 nuqtadaboshlang‘ich tok :
["k1=132.5/173.1=0.76 KA.
buerda xy;=45+35.4+(44/2)+70.7=173.1 Om.
KZ (37kV) pogonasiga keltirilgan tok :
["k1=0.76(230/37)=4.72 kA.
K2 nuqtada
["k2=132.5/316.2=0.42 kA.
buerda Xz=45+35.4+(44/2)+70.7+47.1+96=316.2 Om.
KZ (10.5kV)pog‘onasiga keltirilgan tok:
["x>=0.42(230/10.5)=9.18 kA.
KZ nuqtada
["g3=132.5/1192.7=0.11 kA,
buerda Xz3=45+35.4+(44/2)+70.7+463+92.6+464=1192.7 Om.
KZ (6.3 kV)pogonasiga keltirilgan tok:
["k3=0.11(230/6.3)=4.06 kA.



i}lishi}’ birliklarda aniq Kkeltirish .

Bazis quvvat sifatida Sg= 1000 MV A bazis kuchlanishi sifatida — Ug= 220 k'V.
qabul qilamiz: Kuchlanishning boshqa pog‘onalarida bazis kuchlanish quyidagidek
bo‘ladi :

Usr=Us1/kn=220(15.75/242)=14.3 kV,
Us:=Us1/kp25=220(38.5/220)=38.5 kV.
Uss=Us1/kan=220/11/220)=11 kV,
Uss=Us1/knk3=220(38.5/220)(6.6/35)=7.26 kV.
KZ pog‘onasidagi bazis toklar miqdori:
I5:=S6/3%Us:=1000/3%7-38.5=1 5 kKA.
I55= Sg/3%7Uss=1000/3%3-11=52.5kA.
I55= S/30°"Up;=1000/3%°-7.26 = 79.5 kA,
Reaktiv qarshiliklarning nisbiy kattaliklari :
X1 =X"4(S6/Snom)(UnomUs2*=0.15(1000/176.5)(15.75/14.3)*=1.03.
X:=(Ur%/100)(S6/Snem (Un/Us1 *=0.81.
X3=xXs=Xol1(SsU%1)=0.4-110(1000/220%=0.91.
X5=(Ugre%/100)(S6/S nom (Unom/Us1 *=(12/100)(1000/90)=1.33.
X5=(Urn%/100)(S6/S nom )(Unom/Us1 )*=(8/100)(1000/90)=0.89.
x7= 0, Xg=Xols(Ss/U%4)=0.08-2.5(1000/114)=1.65.
Xo= Xol3 (S¢/U%:)=0.4-30(1000/38.52)=8.1.
X10=(Ug%/100)(S6/Spom)(Unom/Us3*=(10.5/100)(1000/60)=1.45.
X11=(X,%0/100)(Ls5/Tnom (Un/Usgs =(5/100)(79.5/0.5)(6/7.26)=6.56.



EYUK nisbiy kattaligi :
E"=15.75/14.3=1.1.
K1nuqtadaboshlangich o‘tkinchi tok:
["k1= B"¢/X51=1.1/3.62=10.3,
bu erda xz=1.03+0.81+(0.1/2)+1.33=3.62.
KZ dagi nomli tok miqdori:
["g1=I"g1 Is3= 0.3-15=4.5 kA.
K2 uchun
["x:=E"¢/X52=1.1/6.16=0.18.
Buerda xz=1.03+0.81+0.91/2)+1.33+0.89+1.65=6.16.
Nomli birliklarda tok miqdori:
["kr=1"gr [5s= 0.18-52.5=9.4 KA.
KZ nuqtadagi tokning nomli birliklardagi miqdori:
["k7=E"y/ X53=1.1/19.73=0.056,
buerda xz:=1.03-+0.81+(0.91/2)+1.33+8.1+1.45+6.56=19.73.
KZ nuqtadagi tokningnomli miqdori:
["gz= ["kz Is5= 0.056-79.5=4 .4 KA.




Nisbiv birliklarda tarkibiyv Kkeltirish .
Tarqribiy keltirishda har bir kuchlanish o‘sha bosqichning nominal
kuchlanishlarning o‘rtacha qiymatiga teng bo‘ladi:
Us=230kV, Ug=15.75kV. Us=37TkV. Us=10.5kV. Us=6.3kV.
Se=1000MVA bo‘lganida KZ pog‘onalardagi bazis toklar qivmatlari quyidagiga
hisoblanadi:
I53=1000/3%3-37=15.6 kA. I5s=1000/3%°-10.5=55KkA.
I55=1000/3%2-6.3=901.5 KA.
Bu xolda garshiliklarni hisobi ancha soddalashadi:
X1=X"4(S¢/Sp)=0.15(1000/176.5)=0.85, x;=(12/100)(1000/180)=0.67,
X3;=x4=0.4-110(1000/2304), x5=(12/100)(1000/90)=1.33.
Xs=(8/100)(1000/90)=0.89, x;=0, xs=0.08-2.5(1000/10.5)=1.82,
x=0.4-30(1000/374)=8.8. x3;=(10.5/100)(1000/60)=1.75.
X11=(5/100)(91.5/0.5)(6/6.3)=8.7.



EYUK ningnisbiy kattaligi :
E"=15.75/15.75=1.
Klo‘tkinchi boshlangich tok:
["g1=1/3.26=0.3.

Buerda xz5=0.85+0.67+0.415+1.33=3.26.

Tokning nomli kattaliklaridagi qiymati

["g1=0.3-15.6=4.8 kA. v tochke K2 I"xx=1/5.97=0.167.
buerda xr=0.85+0.67+0.415+1.33+0.89+1.82=5.97; I"px=0.167-55=9.2 KA.
K3 nuqtadal"gs=1/22.5=0.044,
buerda xy;=0.85+0.67+0.415+1.33+8.8+1.75+8.7=22.5;
["g7=0.044-91.5=4.1 kKA.
Elektr tok tarmogiining KZ (kA) nuqtada parametrlarni keltirib hisoblangan

qisqa tutashuv toklaming. nomli va nisbiy birliklarda hisoblangan kattaliklari
jadvalda keltirilgan.

Keltirilgan K1 K2 K3

Aniq 4.50 4.50 9.40 9.40 4.40 4.40

Taxminiy 4.72 4.80 9.12 9.20 4.006 4.1




, TOSHKENT IRRIGATSIYA VA QISHLOQ
XO'JALIGINI MEXANIZATSIYALASH
A\

MUHANDISLARI INSTITUTI

BABAEB A33
= FANTIMBOBINY
“OneKkTp TAabMMHOT Ba KauTa ﬁ +998 71 237 1957

|H|H| || TUKNaHyBYaH 3Heprus mMaH6anapn” — < uzazza78.ab@gmail.com
— kafedrasi goueHTn



mailto:uzazza78.ab@gmail.com

