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Kyujaanuim Oyun4ya nmra rymysuu MTX

Kucka BakT JaBOM 3Taurad (MacajiaH aCHHXPOH MOTOPJIAPHUHT HUIITa TYITyBH)

karra TokJap MTX Hu uIllra TyIIMIIUra 010 KeJ1aau.
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Kucka TytamyB TOKMHHM KYyIIMM4Ya IOKJIAQHWIN TOKJIapuAaH (Gapkd KyWIAHUIIHWHT Macauimiga
kypuHaau. AHa my (apk acocuaa KywiaHui Oyiinya umra tymryBud MTX cxemanapu Oakapuiiajiu.
KA, KA,, KA5, - TOK penenapu (MakcuMal peneliap)

KV, KV,, KV;— KyunaHuu penenapu (MUHUMAaJ pelienap)

KV, — kyunaHnuu pesiecu o4uK y4Oypuakka yinaHraH 0ynu0, Oup ¢dazanu kucka tyramrysiapaa U, ra

Kapal HILIai M (MakCHMall penesnap)



Kyuiaanum 0yun4ya umra rymysuu MTX

VTa IOKIaHMIUIApAATH KaTTa TOKIAP TabCHPHUAA TOK PeleIapHHHHT
KOHTAKTJIapHy yIaHUO KOJjca XaM, Ky4IaHUI peJICIapUHUHI CO3JIaHIaH
yCTaBKaCU XWMOSHHA HINra TYIIUIIWMIa wWyna Kyumanaud. dakar KUCKa
TyTalllyB HaTWXXacuja KywilaHuil nacawranna KV jmap wnuavigu, KT
HUHT 3aHXMPHU OINEpaTUB MaHOara yiaaHaau, K7 HUHT KOHTaKTIapu
Mabiaym Oup Baktaa cyHr KL HuHr 3amwxupudu ynaigu, KL
KOHTAaKTUHU HUIIAKM Yy4upyBud uyyiaram CO HM ylaHMIIWAra Oau0

KEJIaIH.
ByHUHT HaTUKacuaa yUuprud €paaMujia JUHUSA TAPMOKIAH Y3UIAIN.

Heiitpanu (6erapad HyKTacu) epra yjlaHMaraH TapMmoKjapja cxema 2
(pazanu kMo Oaxkapwiaau, KV, — peie numaruiaManay, Xumos Qakar

(hazasiapapo TyTalryBiapaa Wil Oepasu.



XHMOA mMapaMeTpJIapu.

XI/IMOHHHHF nuajIam ToOKu.

uw MaKc_ (1 5 —2) I}OK’

Oy epna:
|, — Y30K BakT 1aBOM 3TaJUraH IOKJIaMa TOKH.
XHUMOSHUHI ~ MIUTAIl  KyWIaHHIIM  Kyuugarn — dopMmyna  EpaaMuia

AHUKJIQHAIN .
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K3 — 3axupa koxppunnentn, K3=1,1+1,2




XHUMOSAAHM HIITa TYIIMPYBYH HIAPTJIAP:
1) U6’3< UMWMMH
2) U, ;<U
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Ce3rupiimk K03 (PUIUCHTH

K’ = DH.!H 31-5

K_Wdx

by epma U, ., KHCKa TyTallyBIaru Ky4JIaHUII MAKIOPH.

byHmaii cxema ypra Ba KWYHAK Y3YHJIUKIArd JIMHUSUIADHA XUMOS KHJIMIIJA
UIIJIATUIIA]TH.

KV, — MkcuMan kyunaHui pesnecu 0ynm0, pakar kyuinaHum €ku 2 ¢gasza Ba HOJIb
TyTallyBHAa XOCUJI OYJIraH Ky4IaHHUIITra Kapad UILIaau.

Hopwmai pexumaa U,=0.

byngait MTX ¢dakar KkucKka TyTalllyB TOKJIApU Maka0 OyJrasja uiira TyIlaau,
yTa FOKJIAHUII TOKJIApKUAA 3CA UIITa TYIIMANIH.

HIyHuHr y4yH KywilaHuimn OVinuya wumra tymyBdd MTX — mIMKacTiIaHWUII
XOAucaapu SXTUMOJIM Kyn OynraH nuHusUiapnaa, ogauid MTX HHUHT ce3rupiauru
€TUIIIMATaHU YYYH KYJUIAHWJIAIN.



V3rapysuan oneparus Tokau MTX.

By Typaaru xumosiiaap acocaH y4 XuJjl cxemajJiaH noopar:.

1) Xumos WImIaraHjga VIUpyBUM SJACKTPOMArHUTHH IIYHTAAH 0307 KHIIYBYH

IIPUHIATLIN;

2) TapMuHIIOBYM OJIOKJIap/IaH UILIOBYH,

3) 3apsiayianraH KOHACHCATOpIapJaH TAabMUHIAHYBYH.
bupuHum cxema xakuja aBBaj aiTHO YTUIraHUJIEK, HOpMai XoJaT/a YYupyBUn
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AJICKTPOMATHUT 3aHXXUPHUJA TOK MYK, YYHKHU TOK
PEIIECUHUHT KOHTAaKTH KA YYUpyBUYU
anekrpoMariut  YAT Hu wmyHTIanam. XuMmos
unuiad, KA HuHT KoHTakJIapu ounnanu, YAT TA ra
ynanu6® kKojaau. Harmwxkana Q 3aHXKUpHM y3aau.
bynnail cxemanap y4UpyBYM DJIEKTPOMArHUTHA KaMm
KyBBaTIIH OyJsran yuapruuiapaa KEHT
KYJUTaHWJIA U,



V3rapysuan oneparus Toxkan MTX.

NxkxknHun cxemana acocud penemap TT paH TabMUHIIAHAAW, YYAPYBUU

AJIEKTPOMArHUT TYFPUJIAHTAH TOKKA YJIAaHAIU.

V3rapyBuaH TOKHU TYFpIJIALI YUyH Maxcyc OIOKIAp HILIATWIANN. Yiap omaria
TT, TH Ba y3 sxtuéxu tpancopmaropiapura (TCH) ynmanamn. UGA Tok
TpancopMmaropaapura yiaanaau, UGV kyunanuin tpaHchopMaropiiapura €ku
TCHra ynanaau. Peiie XuMosICH Ba aBTOMaTUKaCHHUHT TOK 3aHXKUpJIapu OJIOKIap
yiaadnrad TT Ba TH 3anxupnapura ynanmanau. bioxiapHu anoxujga Ba Oupra
UIIATUII MYMKUH. bioknap te3 tyunHyBud 1T HaH Ba UKKHA SpUM JIaBPJIMK
Tyrupnarnuiapgan  umoopar. Kylumarm cxeManapaa OJOKJIApHU — yJIaHUII
yCYyJUIApU KYPCATHJIITAH.
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UGA 2ta ¢dazanunr ailiupmacura ynanradH. by cxema Oerapad HyKTacu
M30JSIIUSTIAaHTaH TapMOKJAa KYJUTAaHWIAaW, JICKWH Yynrammapu Y/A ycymmma
yJlaHraH TpaHcpopmaTrop opKacuaa OyJiaaurad KUCKa TyTallyBjiapaa UlliaMmanin

YunHun cxemaza yuyupyBUH dJIEKTpoMarHut C
KOHJICHCATOp/1a MUFUJITAH SHEPrUs XUCOOUIaH

<—
25 L. g TabMuHIaHraH. Kongencarop C 3apsijioB4u Ba
EE T o
2 S TapMUHI0BUM Kyprumara (Y3-400) ymanran,
S N .

- kypuima 3ca TV (éku TCH) ra ynanran

TV yoki T o'z.eh dan

KonneHcaropya Hufuiagurad 3HEprusi HUCOaTaH KW4yuK Oyiranu yuyH YAT ra
KHCKA BaKTJIM UMITYJIbC F0OOpHUIIl MyYMKUH, IIYHUHT yuyH YAT 3amxupuaa €paaMmuu

OJIOK—KOHTAKT YPHATUIMANIH.

bynnain cxemanap TT pgan y3aruima€trad KyBBaT LIYHTIMA CXEMAJIapPHU MIILIAIIA
YYYH KaMJIMK KWITaHJa, MOJACTAHUMSIIAPAA KYy4WIAHUINM Ba TOK WYK BaKTUJA,

MHUHHUMAJI KYWIAHUIIN XUMOA CXCMAJIapruaa nijaTujiaan.



bupaamuu peaeaun MTX

Kywranumm 6-10 kB nu tapMoknapaa Oupiamum penenu MTX cxemanapu
KYJUTAaHUJIA Y.

bupimamuu penenap YYUPrUYHUHT OPUTMACUTA KOWIAIUTUPUIAIU. by
cxemajap IIYHUHI Yy4yH COJJla Ba ap30H XucoOmaHaau. bup ToMoHIaH
TAbMUHIIAHAWUTAH CXEMalapJa FOKOPHA TAHJIOBYAHJIMKKA SPUIIAIIT MYMKHH.
Manba saxkuHHAa ca0p BakKTH KaTTajlallllaHM YYyH Ky [1axoO04ajuk
TapMOKJiap/la CEe3rUpJIMK €Tapiu Aapaxkana smac. PacMmuma Oupnamuu pelnenu
MTX cxemacu Kypcaruirad. bupjiamMuu peaeHUHT UIIUIAIl TPUHIMIIA aBBAITH
O0oOmapna €putuiarad. PeneHWHr 4dynramiiapyd MIOLIAl TOKHJA KarTa KyBBaT
UCTebMON Kwinaaud. TokK TpaHCHOPMATOPUHUHI AHUKIUK CHH(GU PEICHUHT

UIIIJIAII TOKUTa Kapad MOCIIaHa M.



bupaamuu pesgeau MTX




Uch pog‘onali tokli himoyalar

Elektr tarmoglarini shikastlanishlardan ishonchli himoyalash
uchun ko‘pgina hollarda bir turdagi himoyani qo‘llash yetarli
bo‘lmaydi. Tokli himoyalar Shikastlanishlarni tezda topsada,
lekin himoyalanayotgan qo‘rilmaning ohirda sezgirlikka ega
bo‘lmaydi. MTH yetarli darajada ishlash zonaga ega bo‘lsada,
lekin ularni katta sabr vagt orgali bajarishga to‘g‘ri keladi. Bu esa
tarmogning bosh gismlarida tezkor ishlash talab gilinishini
ta’minlab bera olmaydi. Ushbu holda har xil turdagi
himoyalarning afzalliklaridan samarali foydalanish uchun ularni
bitta kompleksga birlashtirishadi. Bulardan eng ko‘p targalgani
uch pog‘onali tokli himoyalar hisoblanadi. Birinchi pog‘ona
sifatida sabr vaqgtsiz tokli kesim (tanlovchan tokli kesim)
qo‘llaniladi. Ikkichi pog‘ona sifatida — sabr vaqtli tokli kesim
(notanlovchan tokli kesim) qo‘llaniladi. Uchinchi pog‘ona sifatida
MTH qo‘llaniladi
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Uch pog‘onali tokli himoyalar to‘liq bo‘lmagan bo‘lishi mumkin. Masalan, bosh
liniyada L1 qoidaga ko‘ra barcha uchta pog‘ona o‘rnatiladi. Tarmogning bosh
gismiga yondosh liniyalarda (L2) ko‘pincha ikkita pog‘ona qo‘llaniladi: birinchi
va uchinchi pog‘ona. Tarmogniig manbadan uzoqda bo‘lganqurilmalarida (L3
liniya) odatda fagatgina MTH ning o‘zi Yyetarli hisoblanadi. Hisoblashlarni
manbadan uzogda bo‘lgan liniyadan boshlab magsadga muvofigdir (L3). Uchinchi
himoyaning uchinchi pog‘onasidagi ishlash toki qo‘yidagicha topiladi:

k k_-k

z uz ish L3
]hz'm.fsh_%—_?r - k ’ jm.fsh L3 ."C ’ ]r'.sh.max L3

gay qay

(4.19)

buyerda 7 __, ., va [/ - mos holda liniyadagi (I.3) avariyadan keyingi

ish.max L3

0‘z — o‘zini ishga tushirish toki va normal holatdagi ishchi tokning maksimal
qiymati;
k_ - zahira koetfitsiyenti (sabr vaqtli himoyalar uchun);

k

gay

gaytish koeffitsiyenti;

k_., ., -liniya (L3) uchun o‘z — o‘zini ishga tushirish koeffitsiyenti.



3 — himoyaning uchinchi pog‘onasining sabr vaqti qo‘yidagicha:
Bimish—3 = Dhimish yuks O (4.20)
bu yerda 7,;, . . - yuklama himoyasining maksimal ishlash vaqti;

At - tanlovchanlik pog‘onasi.
Birinchi va ikkinchi liniyalarning MTH sining ishlash parametrlari shu

singarl aniqlanadi:

I o kz 1‘ - kz 'kuz.fsh L2 ]
him.ish2-3 — k uzish .2 ish.max L2°
gay gay
Bimisha—s = MAX(t,, s st as) HAL
. - (4.21)
I _ "z _ _z "uzishll | ]
him.ishl1-3 — k uzish L1 — k ish.max L1°?
qay qay

Lhimish1-3 = max(thfm.uhz—s.thim.wh. yukz) +AL.



Ikkinchi lintyaning birinchi pog‘onasining ishlash toki qo‘yidagicha:
/ =k -I®

him.ish2-1 ~— "z " g.t.max *®

(4.22)

bu yerda k_ - zaxira koeffitsiyenti (sabr vaqtsiz himoyalar uchun);

I (3} - lintyaning oxiridagi uch fazali qisqa tutshuv tokining



Xuddi Shuning birinchi himoyaning birinchi pog‘onasining ishlash toki

aniqlanadi:

1

him.ishl-1

—k -1

g.t. K2max

(4.23)

Birinchi himoyaning ikkinchi pog‘onasining ishlash toki ikkinchi liniyaning

birinchi pog‘onasining ishlash tokidan rostlash kerak:

— — (3)
Ik.:'m.jshl—E - kzl—z i Ikim.fsle—l - kzl—z 'kzz—L ’ Iq.r.K.Smﬂx* (4.24)
bu yerda k_,, va k_,, - mos holda birinchi liniyaning ikkkinchi

pog‘onasining tok bo‘yicha zahira koeffitsiyenti va ikkinchi liniyaning birinchi
pog‘onasining tok bo‘yicha =zahira koeffitsiyenti; umumiy holda wushbu
koeffitsiyentlarning giymatlari har xil, chunki birinchi pog‘onaning himoyasi sabr
vaqtiga ega emas.

Birinchi himoyaning (L1) ikkinchi pog‘onasi vaqt bo‘yicha qo‘shni
tutashmalarning (L2 liniya) tezkor himoyalarining vaqtlaridan (umumiy ishlash
hududida) sozlanishi lozim:

t

him ishl-2

—¢

him_ish2—1

+ Af, (4.25)
bu yerda 7, ... . - ikkinchi himoyaning birinchi pog‘onasining ishlash

vaqti.



Alohida pog‘onalarning relelarini ishlash toki qo‘yidagicha topiladi:

k
Irefe.ish == Ihfm.f.sh? (426)
buyerda /., - himoyaning mos pog‘onasidagi birlamchi ishlash toki;

k_ - sxema koeffitsiyenti;
k, - himoya tok transformatorining transformatsiya koeffitsiyenti.

10 kV Ii lintyalarning uch pog‘onali tokli himoyasining bazaviy sxemasi
4.23 — rasmda keltirilgan.
Himoyaning birinchi pog‘onasining sezgirligi uning ishchi zonasining

uzunligi bo‘yicha baholanadi. Ishlash zonasi, qoidaga ko‘ra grafiklar orqali
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