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MA’RUZA -1

ELEKTR TA’MINOTI TIZIMI HAQIDA UMUMIY MA’LUMOTLAR,
ISHONCHLILIK NAZARIYASINING ASOSIY TUSHUNCHALARI.

Reja:
1. Nominal kuchlanishlar standarti.
2. Energetika tizimi. Elektr qo‘rilmalari. Iste’molchilar va ulaning ish rejimlari,
toifalar.
3. Ishlatilishi buyicha elektr qurilmalarining turlari. Neytralning xolati.
Tayanch iboralar: Kuchlanish, toifa, iste’molchi neytrali, neytral, transformator,
podstansiya, energiya, tizim, yuklama.

Evropa va Osiyoda elektr energiyasini ishlab chigish, uzatish va tagsimlash 50 Gs
chastotali uch fazali uzgaruvchan tok bilan bajariladi. Buni o‘zgaruvchan tokni oson
boshga turdagi energiyaga aylantirilishi va juda ishonchi bo‘lgan asinxron elektr
mashinalarini ishlatish mumkinligi bilan tushuntirish mumekin.

Elektr qurilmalarining tayyorlash sonini kamaytirish magsadida. Davlat standarti
tomonidan generatorlar, transformatorlar tarmoklar va istemolchilar uchun qo‘yidagi
nominal kuchlanishlarning muayyan giymatlari belgilangan:

Tarmogqlarning Generatorlarni | Transformatorlarning Izolyasiyalarining
nominal kuchla- | ng nominal | nominal kuchlanishlari uzok muddat
nishlari KV kuchlanishlari ishla-shi mumkin
bo‘lgan
kuchlanishi
Birlamchi | Ikkilamchi
chulg‘am chulg‘am
uchun uchun
0,22 0,22 0,23
0,38 0,38 0,4
0,66 0,66 0,69
3) (3,15) ©) (3.15) (3.6)
(6) (6.3) (6) (6.3) (7.2)
10 10,5 10 10,5 12.0
20 21 20 21 24.0
35 35 38,5 40,5
110 110 121 126
(150) (150) (165) (172)




220
330
500
750

220
330
500
750

242
347
525
787

252
368
525
787

llova; Kovsda ko‘rsatilgan kuchlanishlar yangi loyixalashtirilayotgan tarmoglarga
tavsiya etilmaydi.

Elektr stansiyasidagi generatorlar va elektr stansiyalar parallel ishlaydilar. Bu esa
elektr ta’minoti tizimining ishonchligini oshiradi, zaxiradi elektr uskanalarining sonini
kamaytiradi, elektr energiyasining narxini arzonlashtiradi va qurilmalarini tekis

yuklanishini ta’minlaydi. agregatlar, mexanizmlar, kurilmalar tushuniladi.
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TP -transformator podstansiyasi

BPP -Bosh pasaytiruvchi podstansiya
TK -tarkatuvchi kurilma

TTP -Tugun taksimlash podstansiyasi
NTP -Noxiya transformator podstansiyasi
YUL -yukori kuchlanish liniyasi

DIES -Davlat issiklik elektr stansiyasi

GES -Gidroenergetik stansiya

IEM -Issiklik elektr markazi

Elektr va issiklik energiyalarini ishlab chikaruvchi, taksimlovchi va istemol
kiluvchi kurilmalarning uzaro elektr va issiklik tarmoklari bilan boglanishini energetik
tizim deyiladi. Bunday tizimning issiklik ishlab chikaruvchi va issiklik tarmoklari
kirmaydigan kismi elektroenergetika tizimni tashkil etadi.

Sanoat korxonalarining elektr ta’minoti tizimi korxonalar istemolchilarini elektr
energiyasi bilan ta’minlash uchun bunyod etiladi. Istemolchilarga kuyidagilar kiradi;
xar xil mexanizmlarning elektr yuritgichlari, elektr pechlari va elektrotermik uskunalar,
elektroliz kurilmalari, elektr payvandlashlar uchun kerakli apparat va mashinalar,
yoritish kurilmalari, elektr filtrlar va boshkalar.

Sanoat korxonalarining asosiy man’bayi bulib tuman elektroenergetika tizimi
xisoblanadi. Misol tarikasida 1.1. rasmda elektroenergetika tizimi kismining
soddalashtirilgan sxemasi kursatilgan bulib, undan ikki sanoat korxona energiya bilan
ta’minlanadi. Tizimning DIES, GES va IEM stansiyalari uzaro 220 va 110 liniyalar
bilan boglanib barcha istemolchilarni elektr bilan ta’minlaydilar. Elektr stansiyalarida
urnatilgan generatorlarda energiya (6-21) kV  kuchlanish bilan ishlab chikiladi.
Istemolchilar va energiya man’balari oralaridagi masofalar juda uzok bulganligi uchun
elektr stansiyalarida urnatilgan transformatorda kuchlanish 110kV va undan yukori
mikdorga oshirilib korxonalarga yuboriladi. Bu esa uzatish va taksimlash liniyalarida
energiya isrofini kamaytiradi. Korxonalarning elektr energiyani kabul Kilish
podstansiyalarida kuchlanish mikdori pasay-tirilib istemolchilarga uzatiladi.

Elektr kurilmalar va elektr istemolchilari.

Elektr  kurilmalari deganda elektr energiyasini ishlab  chikaruvchi,
trasformatsiyalovchi, uzatuvchi, tarkatuvchi, boshka turdagi energiyaga aylantiruvchi,
tok turini, chastotasini va fazalar sonini uzgartiruvchi mashinalar apparatlar, liniyalar va
kushimcha jixozlar tushuniladi.

Elektr kurilmalari tokning turi (uzgaruvchan va uzgarmas), kuchlanishi (1kV
gacha va 1 kV dan yukori) va ishlatilishi buyicha xar xil guruxlarga bulinadi.

Ishlatilishi buyicha elektr kurilmalari kuyidagilarga bulinadi: elektr energiyasini
ishlab chikaruvchilar - elektr generatorlari; uzgartiruvchi va taksimlovchilar -



transformator podstansiyalari, uzgaruvchan tokni uzgarmas tokga yoki boshka chastota
tokga aylantiruvchi uskunalar; elektr tarmoklari; istemolchilar - elektr kabul kiluvchilar.
Elektr istemolchilari deganda elektr energiyasini boshka turdagi energiyaga
aylantiruvchi

Elektr kurilmalarining neytral nuktalari xolatiga karab kuyidagilarga bulinadi:

1) Kuchlanishi 1kV gacha bulib neytrali tugridan - tugri zaminlangan kurilmalar.

2) Kuchlanishi 1 kV gacha bulib neytrali izolyasiyalangan kurilmalar;

3) Kuchlanishi 1 kV dan yukori, biror liniya erga ulanganda zaminga utadigan toki
kichik (I3<500A) bulgan, neytrali izolyasiyalashgan kurilmalar;

4) Kuchlanishi 1 kV dan yukori, bir fazali erga ulanish sodir bulganda zaminga utadigan
toki katta (13> 500A) bulgan, neytrali tugridan-tugri zaminlangan elektr kurilmalar; 5)
Kuchlanishi kichik (42 Voltgacha) elektr kurilmalari.

Elektr ta’minotining ishonchliliga kuyiladigan talablarga karab elektr
istemolchilar kuyidagi uchta toifalarga bulinadi.

| toifa elektr istemolchilari-bunday elektr istemolchilarda elektr ta’minotidagi
uzilish kishilarning xayotini xavf ostiga kuyadi, xalk xujaligi uchun katta zarar keltiradi,
kimmatli kurilmalarni buzilishi va kuplab xamashyoni chikitga chikishiga, murakkab
texnologik jarayonni uzok vaktga izdan chikishiga, kommunal xujalikning eng muxim
jabxalarida ishning buzilishga olib keladi. | toifali elektr kabul kiluvchilar elektr
energiyani kamida ikkita mustakil ta’minlash man’balaridan olishlari kerak va ularning
elektr ta’minotidagi uzilishi vakti zaxiridagi man’bani avtomatik ravishda ulashga
ketadigan vakt bilan belgilanadi.

Mustakil ma’nba sifatida ikki elektr stansiyasi yoki podstansiyalarning taksimlash
kurilmalari ishlatilishi mumkin.

Kup korxonalarida | toifali elektr istemolchilarining solishtirma mikdori katta
bulmaydi. Neft kimyosi, sintetik kauchik va metallurgiya korxonalarida | toifali elektr
kabul kiluvchilarining mikdori (70 + 80) % ni tashkil etadi.

| toifali istemolchilaridan ayrimlari aloxida gurux istemolchilari turkumiga kiradi.
Ularni tuxtovsiz ishlashi ta’minlansa kishilar xayoti xavf ostida kolmaydi, portlashlar,
yonginlar sodir bulmaydi va kimmat baxoli kurilmalar ishdan chikmaydi. Bularga,
masalan kompressorlar, ventilyatorlar, nasoslar, er osti konlaridan yukoriga kutaruvchi
uskunalarining yuritmalari va avariya xolatlarda ishlaydigan yoritish kurilmalari kiradi.
Bunday aloxida gurux istemolchilari uchun uchinchi kushimcha mustakil ta’minlash
manbasi bulishi kerak.

Il toifali elektr istemolchilari - bunday elektr istemol-chilarining elektr
ta’minotidagi uzilish kuplab maxsulotlarni ishlab chikarilmasligiga, ishchilarning
ommoviy turib kolishiga, mexanizmlar va korxona transportini ishlamasligiga, shaxar
va kishlok axolisining kup kismining normal faoliyatini buzilishiga olib keladi. Bu
toifadagi istemolchilar korxonalarda eng kup kismni tashkil kiladi. Ularning elektr



ta’minotini ikkita mustakil elektr man’balar orkali bajarilishi tavsiya etiladi. Il toifali
istemolchilarda elektr ta’minotidagi uzilish vakti zaxiridagi manbani navbatchi shaxs
yoni maxsus brigada faoliyatining ulashga ketadigan vakti bilan belgilanadi.

I11 toifali elektr istemolchilariga yukorida tanishilgan | va Il toifali istemolchilar
turkumiga kirmaydigan barcha elektr kabul kiluvchilar kiradi. Ularning elektr ta’minoti
bitta manba orkali bajarilishi mumkin. III 0i¢6age enodiié+e€ad o6+o6n elektr
ta’minotidagi uzilish 24 soatdan oshmasligi kerak. Tokning chastotasiga karab
istemolchilar 50 Gs chastotali, yukori (10 kGs gacha), uta yukori (10 kGs dan katta) va
past chastotali manbalardan ishlaydigan istemolchilarga bulinadilar. Korxonalarda
asosan 50 Gs chastotani istemolchilar ishlatiladi. YUkori va uta yukori-chastotali
kurilmalar metallarni eritishda, toblashda, koliplashda keng ishlatiladi. Bunday
man’balarni xosil kilish uchun tiristirli, ionli yoki lampali uzgartgichlar ishlatiladi. Past

chastotali istemolchilar turkumiga transportda (165 Gs), suyultirilgan metallni

aralashtirishda (25 Gs gacha) ishlatiladigan kollektorli elektr yuritgichlar kiradi. Past
chastotali elektr istemolchilar sanoat korxonalarida keng tarkalmagan.

Sanoat korxonalaridagi elektr istemolchilarining ish rejimlariga karab uch
xarakterli guruxlarga bulish mumkin:

1. Uzgarmas yoki deyarli uzgarmas yuklama bilan ishlaydigan istemolchilar.
Bunday rejimda ishlaydigan kurilmalarda uzok vakt ishlash davomida ular kismlarining
xarorati ruxsat etilganidan oshmaydi. Ventilyatorlar, nasoslar, kompressor-larning elektr
yuritgichlari ushbu xolatda ishlaydilar.

2. Kiska muddatda ishlaydigan kurilmalar. Bunday xolatda mashina yoki
apparatlarning ishlash vakti kichik bulib, ish vaktida ular kismlarining xarorati
muljallangan turgun kizish darajasiga etmaydi. Tanafus vakti esa uzok bulib mashina
yoki apporatlar kismlarning xarorati atrof muxit xaroratiga tenglashadi. Misol tarikasida
bunday istemollarga metallarga ishlov  beruvchi stanoklarining yordamchi
mexanizmlarining yuritmalarini keltirish mumkin.

3. Takroriy kiska muddatda ishlovchi istemolchilar. Bunday kurilmalarda
ishlash vakti kiska tuxtash wvakti bilan almashinib turadi. Takrorlanuvchi kiska
muddatda ishlash rejimi xususiyatini baxolash uchun nisbiy ulanish davomiligi
(prodoljitelnost vklyucheniya - PV%) UD% kattaligidan foyda-laniladi:

{ ¢
VI% =—"—-100 =" -100%
A7 o+, ty R B

Bunda: tis, - istemolchining yuk bilan ishlash davomiyligi;
to- istemolchining elektr tarmogidan ajratilgan xolati davomiyligi;
ts=tis, +1o - takrorlanuvchi sikl davomiyligi (ts < 10 minut bulishi kerak)



Elektrotexnika sanoatida ulanish davomiyligi (UD,) 15,25,40 va 60% bulgan
elektr mashinalari ishlab chikarilmokda. Takrorlanuvchi kiska yuklamali elektr
yuritgichlarni  pasportida kursatilgan kuvvatni uzgarmas yuklamali rejimidagi
(UD=100%) kuvvatga kuyidagi munosabat orkali keltiriladi.

P =P via... 1.2.

H nacn

Bu erda R,, - nominal davomli kuvvat
Rpasp - €lektr istemolchining pasportida keltirilgan kuvvat
UD,.sp - pasportda kursatilgan nisbiy ulanish davomiyligi
Payvandlash mashinalari, elektr pechlarining trasforma-torlarga uchun

PH — Snacn \ yﬂnacn COS ¢nacn 13

Bunda Spasp, UDpasp, COS @pasp- Kurilmaning pasportda berilgan tula kuvvat, nisbiy
ulanish davomiyligi, kuvvat koeffitsienti.

TEKSHIRISH SAVOLLARI :
Kuchlanishning standart kiymatlari nima?
Energetika va elektr energetikasi tizimlarining farkini tushuntiring.
Sanoat korxonalarining asosiy manbalarini sanab bering.
Elektr iste’molchilari tok, kuchlanish, ishonchlilik, ish rejimlari buyicha kanday
guruxlarga bulinadi?.

B wh e



MA’RUZA -2

ISHDAN CHIKISH (OTKAZ) TUSHUNCHASI. ISHDAN CHIQISHLARNING
KLASSIFIKATSIYASI. ELEMENTLARNING ISHDAN CHIQISH OQIMLARI
VA ULARNING XUSUSIYATLARI

Reja:

1. Umumsanoat kuch kurilmalari.

2. Elektr yoritish kurilmalari.

3. Uzgartirish uskunalari.

4. Elektr yuritgichlar.

5. Elektr pechlari va elektrotermik kurilmalar.

Tayanch iboralar: texnologik jarayon, elektr ta’minoti, kompressor, ventilyator,
nasos, yuritgich, simmetriya, kiska muddatli, elektr yoritish, transport, apparat,
elektroliz, filtr, pech, induksiya, dielektrik.

Xozirgi zamon korxonalarida ishlab chikarish jarayonlari uzlarining murakkabligi
va kup energiya kabul kiluvchi agregatlarining mavjudligi bilan ajralib turadi. Sanoat
korxonalarining elektr yuklamalari tayorlanayotgan maxsulot-larining mikdori,
texnologik jarayonning avtomatlashtirish darajasi, atrof muxitni isroflantirmaslikni
kuyiladigan talablar, ishchi va xizmatchilarni ish sharoitlarini yaxshilash va muxofaza
kilish bilan boglik bulgan kursatgichlari bilan belgilanadi.

1. Umumsanoat kuch kurilmalari. Bu gurux istemolchilarga kompressorlar,
ventilyatorlar, nasoslar va kutarma - transport kurilmalari kiradi. Bu kurilmalarning
yuritgichlari uzgarmas yuklama bilan uzok vaktgacha ishlaydi va kuvvatlariga karab
0,22+10 kV kuchlanishda 50 Gs chastotali elektr energiyasi bilan ta’minlanadilar.
YUklamalar asosan tekis va simmetrik. Bu kurilmalarning kuvvat koeffitsientlari stabil
bulib 0,8-0,85 oraligida. Elektr ta’minotida uzilish sodir bulishi kerak emas. Masalan
metallurgiya zavodining nasos stansiyalaridagi elektr ta’minotidagi uzilish domna
pechlarini ishdan chikarib juda katta mikdorida zarar keltiradi. YOngin paytida nasos
kurilmalarini elektr manbalaridan uzilishi kanday okibatlarga olib kelishi xakida
tushuntirilmasa xam buladi. Ayrim sexlarda ventilyator yuritgichlarida elektr
ta’minotini tuxtashi ishlayotgan kishilarni yalpi zaxarlanishiga olib keladi. Bunday
kurilmalar 1 chi toifali istemolchilar turkumiga kiradi. Ular kamida ikki mustakil
ta’minlash manbalaridan elektr energiyasini olishlari kerak.

Katta kuvvatli kompressorlarda, nasoslarda va ventilya-torlarda elektr yuritma
sifatida reaktiv kuvvat ishlab chikaruvchi sinxron mashinalar ishlatiladi.



Kutarma-transport kurilmalari takroriy kiska muddatli rejimda ishlaydilar. Bu
kurilmalarda yuklamani keskin uzgarish xollari kup uchraydi. SHuning uchun kuvvat
koeffitsienti katta oralikda uzgaradi (0,3-0,8). Bu kurilmalar kaerda urnatilganligiga
karab 1 chi yoki 2 chi toifali bulishi mumkin. Kutarma-transort kurilmalarida 50 Gsli
uzgaruvchan tok yoki uzgarmas tok ishlatiladi. Uzgaruvchan tok tomonidan yuklama
uchta faza uchun simmetrik buladi.

2. Elektr yoritish kurilmalari. Elektr yoritgichlari bir fazali istemolchi
xisoblanib, bittasining kuvvati 2 kVt dan oshmaydi. YOritish kurilmalari fazalar
buyicha tugri taksimlansa, etarli darajadagi simmetrik yuk xosil kilishi mumkin
(nosimmetriyalik darajasi 5-10% dan oshmaydi).

YUklama xarakteri bir tekis, keskin uzgarishsiz buladi, lekin kun, yil davomida
uning mikdori uzgarishi mumkin. Tokning chastotasi 50 Gs. Kuvvat koeffitsienti
chuglanuvchi lampalar uchun 1 ga, razryadli lampalarda esa 0,6. Gaz razryadli lampalar
ishlatilganda nol liniyalarda yukori garmonikali toklar xosil buladi.

Sanoat korxonalarining yoritish kurilmalarida 6-220 V kuchlanish ishlatiladi.
YOritish kurilmalarining ishlatilishi urniga karab ular bir yoki ikki mustakil
manbalardan energiya oladilar. Agar korxonalarda yoritish kurilmalarining uchishidan
kishilar xayot xavf ostida koladigan bulinsa, bunday favkullotdagi xolat uchun maxsus
yoritish tizimi ishlatiladi.

3. Uzgartirish kurilmalari. Bunday kurilmalar asosida 50Gs uch fazali tokni
uzgarmas tokga yoki boshka chastotali tokga aylantiriladi. Sanoat korxonalarida
uzgartgichlarning kuyidagi turlaridan foydalaniladi: yarim utkazgichli; simob kurilmali;
yuritgich-generatorli; mexanik tugirlagichli. Bu kurilmalar elektroliz vannalari, korxona
ichidagi elektr transporti, elektr filtrlar, uzgarmas tok payvandlari uskunalari, kuplab
apparat va mashinalarning yuritgichlarini elektr bilan ta’minlashda ishlatiladi.

Rangli metallurgiya korxonalarida alyuminiy, mis, rux va boshka toza metallarni
elektroliz usuli bilan olishda kremniy asosida yaratilgan uzgartgichlardan keng
foydalaniladi. Bunday kurilmalarda 6-35 kV li, 50 Gs li tokni texnologik jarayon talab
kiladigan kuchlanishli (835 V gacha) uzgarmas tokga uzgartiriladi. Elektroliz
kurilmalari 1 chi toifali istemolchilar turkumiga kiradi, ularning elektr ta’minotida kiska
muddatli uzilishlar bulishi mumkin. Elektroliz kurilmalarining yuklamalari tekis va
simmetrik. Kuvvat koeffitsienti 0,85-0,9 oraligida. Elektroliz jarayonida uzgarmas tok
mikdorini birdak saklash talab etiladi va shu munosabat bilan uzgaruvchan tok
tomonidagi kuchlanishni rostlash zarur buladi.

Zavod ichkarisidagi elektr transport kurilmalarining kuvvatlari 100-3000 kVt
oraligida bulib, kuvvat koeffi-sientlari 07-0,8 ni tashkil etadi. Uzgaruvchan tok
tomonidagi fazalaridagi yuklama simmetrik va keskin uzgaruvchan. Korxonalarda
transportni tuxtashi katta kiyinchiliklarga olib keladi. SHuning uchun bu istemolchilar 1



chi yoki 2 chi toifali xisoblanib, elektr ta’minoti tizimida kiska muddatli uzulishlarga
ruxsat etiladi.

Gaz tozalovchi elektr filtrlarida ishlatiladigan uzgartgichlarning kuvvati 100-200
kVt gacha buladi. Ular maxsus transformatorlar orkali (birlamchi chulgam kuchlanishi
6-10 kV ikkilamchm chulgam yukori kuchlanish 110 kV gacha) ulaniladi. Bu
kurilmalarning kuvvat koeffitsienti 0,7-0,8 oraligida. Uzgaruvchan tok kismida yuklama
simmetrik va tekis. Elektr ta’minotida uzilish sodir bulishiga ruxsat beriladi. Kimyo
zavodlarida elektrofiltrlar 1 chi yoki 2 chi toifali istemolchilar turkumiga kiradi.

4. Ishlab chikarish mexanizmlarining elektr yuritgichlari. Bunday
istemolchilar barcha korxonalarda mavjud bulib, xozirgi zamon stanoklarida elektr
mashinalarining barcha turlari ishlatiladi. YUritgichlarning kuvvatlari juda xilma-xil
bulib bir necha Vt lardan yuzlab kVt largacha boradi. YUKkori chastotali aylanma
xarakat xosil kilish va uni boshkarish talab kilinadigan stanoklarda uzgarmas tokda
ishlaydigan elektr yuritgichlardan foydalaniladi. Elektr tarmok kuchlanishlari 660-
380/220V bulib chastotasi 50 Gs. Elektr ta’minoti tizimining ishonchliligi buyicha, kup
xollarda, bu istemolchilar 2 chi toifali xisoblanadilar. Ayrim stanoklar uchun xavfsizlik
texnikasi nuktai nazaridan elektr ta’minotida uzilish bulmasligi talab kilinadi.

5. Elektr pechlari va elektrotermik kurilmalar. Elektr energiyasini issiklikga
aylantirish usullariga karab bu kurilmalar kuyidagilarga bulinadilar: karshilik pechlari,
induksion pechlar va kurilmalar; yoyli elektr pechlari; aralash usullarda ishlovchi
pechlar.

Karshilik pechlari kizdirish usuliga karab bilvosita va bevosita ta’sir etuvchi
pechlarga ajratiladi. Bilvosita ta’sir etuvchi pechlarda xosil buladigan issiklik maxsus
isitish elementlaridan tokning utishi natijasida bunyod etiladi. Bunday pech
kurilmalarida 1000 V gacha kuchlanish ishlatilib, chastotasi 50 Gs. Kurilmalarning
kuvvatlari ming kVt dan yukori, kuvvat koeffitsientlari esa kup xollarda 1 ga teng. Ular
bir yoki uch fazali kilib ishlab chikariladi.

Bevosita ta’sirli pechlarda xosil buladigan issiklik buyum (material) orkali elektr
toki utishi natijasida xosil buladi. Ularning kuvvatlari 3000 kVt gacha bulishi mumkin.
Bunday pechlar asosan 380/220 V kuchlanishli 50Gs tarmokga ulanadilar. Kuvvat koef-
fitsienti 0,7+0,9 oraligida buladi. Karshilik pechlari 2 chi toifali istemolchilar turkumiga
Kiradilar.

Induksion va dielektrik pechlar va kurilmalar metallarni eritishda, toblashda
va dielektriklarni kizdirishda ishlatiladi.

Induksion pechlarda metallni eritish undan induksion tokning utishi natijasida
xosil buladigan issiklik xisobiga buladi. Eritish pechlari ferromagnit uzakli yoki uzaksiz
kilib tayyorlanishi mumkin. Uzakli pechlar rangli metallar va ularning kotishmalarini



eritishda ishlatiladi. Ular bir, ikki,uch fazali kilib ishlab chikariladilar va kuvvatlari
2000 kVA gacha buladi. Kuvvat koeffitsientining mikdori alyumin eritishda 0,2+04
oraligida, mis eritishda esa 0,6+ 08 oraligida kuzatiladi. Uzaksiz pechlar asosan yukori
sifatli pulat eritishda ishlatiladilar. Ular kup xollarda yukori chastotali (500-10000 Gs)
tiristorli yoki elektr mashinali uzgartgichlar orkali ishlaydilar. YUritgichlar esa korxona
chastotali manbalardan ta’minlanadilar. Bunday pechlarning kuvvatlari 4500 kVA dan
oshmaydi, kuvvat koeffitsientlari esa kichik (0,05-0,25). Eritish pechlari 2 chi toifali
istemolchilar guruxlariga kiradilar.

Dielektr kizdirish kurilmalarida kizdiriladigan buyum kondensatorning elektr
maydoni ta’siriga joylashtiriladi va kizish siljish tokning xisobiga buladi. Bunday
kurilmalar ~ yogochlarni  kuritishda, press-kukunlarni  kizdirishda, plastinkalarni
payvandlashda, maxsulotlarni sterillashda keng ishlatiladilar. Ta’minlash 20-40 MGs li
manbalardan bajariladi. Elektr ta’minotining uzliksizligi buyicha dielektrik kizdirish
uskunalari 2 chi toifali istemolchilar guruxiga kiradi.

Elektr yoy pechlari bevosita va bilvosita ta’sir kiluvchi pechlarga bulinadilar.
Birinchi xolda metallni kizdirish va eritish elektrod va metall oraligida buladigan
yoydan kelib chikadigan issiklik xisobiga buladi. Bevosita ta’sirli pechlarning keng
tarkalgani pulat erituvchi va vakuumli pechlardir.

Pulat erituvchi pechlar sanoat chastotali, 6-110 kV li elektr manbasiga ulanadilar.
Bir kurilmaning kuvvat 45000 kVVA gacha bulib kuvvat koeffitsienti 0,85-0,9. Metallni
eritish jarayonida ekspluatatsion takroriy kiska tutashuv sodir buladi va tokning mikdori
meyoridan 2,5-3,5 marotaba ortadi. Bu esa podstansiya shinalaridan kuchlanishni
pasayishiga olib kelib, boshka elektr istemolchilarining ishiga solbiy ta’sir kiladi.
SHuning uchun kup xollarda bunday pechlarga ayrim transformator podstansiyalaridan
energiya beriladi.

YOyli vakuum pechlarining kuvvati 2000 kVA gacha bulib ta’minlash 30-40 V
uzgarmas tok manbasidan bajariladi. Elektr energiyasining manba sifatida 50Gs li
tarmokga ulanadigan yarim utkazgichli yoki elektr mashinali uzgartgichlarni ishlatish
mumkin. Vakuumli yoy pechlari 1 chi toifali istemolchilardan xisoblanadi.

Bilvosita ta’sir etuvchi pechlarda metallni kizdirish, eritish kumir elektrodlar
oraligidagi yoydan xosil bulgan issiklik xisobiga bajariladi. Bunday pechlar mis va
uning kotishmalarini eritishda ishlatiladi. Kuvvati 500 kVA dan oshmaydi. Bilvosita
pechlar 50 Gs li tarmokga maxsus transformator orkali ulaniladi. Elektr ta’minotini
ishonchligi nukta nazaridan 1 toifali istemolchi xisoblanadi.

Aralashiga kizdirish pechlarni rudnotermik va elektro-shlakli kayta eritish
pechlariga bulish mumkin.

Rudnotermik pechlarida materiallarni erishi shixta orkali elektr tokini utishi va
yoy natijasida xosil buladigan issiklik xisobiga amalga oshiriladi. Bu pechlar temir
kotishmalari, chuyan, kurgoshin olishda va mis kotishmalarini eritishda ishlatiladi.
Elektr ta’minoti 50 Gs li tarmokdan maxsus pasaytiruvchi transformator orkali amalga



oshiriladi. Pechning kuvvat 100.000 kVA gacha borishi mumkin. Kuvvat koeffitsient
0,85-0,92 ga teng. Elektr ta’minoti uzluksizligi buyicha 2 chi toifali istemolchilar
turkumiga kiradi.

Elektroshlakli kayta eritish pechlarida kizdirish shlakdan elektr tokining utishi
xisobiga bulib, eritish esa elektr yoyi issikligi natijasida amalga oshiriladi.
Elektroshlakli kayta eritish yukori sifatli pulat va ularning kotishmalarini olishda
ishlatiladi. Pechlarni ta’minlash 6-10 kV li tarmokdan maxsus pasaytiruvchi
transformator orkali (ikkilamchi kuchlanish 45-60 V) bajariladi. Ular bir yoki uch fazali
bulishlari mumkin. Kuvvat koeffitsienti 0,85-0,95 ga teng. Elektr ta’minoti ishonchliliga
buyicha elektr shlakli kayta eritish pechlari 1°" toifali istemolchilar guruxiga kiradi.

Elektr payvandlash kurilmalari barcha korxonalarda mavjud bulib,
uzgaruvchan va uzgarmas tokda ishlovchi kurilmalarga bulinadilar. Texnologik nukta
nazardan payvandlash kurilmalarini kontaktli yoki yoyli guruxlarga ajratish mumkin.

Uzgarmas tokda ishlaydigan payvandlash agregatlari uzgaruvchi tok yuritgichli
va uzgarmas tok generatorlaridan tuzilgan buladi. Bunday kurilmalar uch fazali
uzgaruvchan tokda simmetrik yuklamani tashkil etadi. Kuvvat koeffitsient meyoriy
yuklamada 0,7-0,8 oraligida buladi, salt ishlaganda 0,4 dan oshmaydi. Uzgarmas tokda
ishlaydigan payvandlash agregatlarini yarim utkazgichli tugrilagichlar asosida xam
bajarish mumkin,

Uzgaruvchan tokdagi elektr payvandlash kurilmalari 50 Gs li kuchlanishi 380,
220 V bulgan tarmokdan ishlaydilar. Ularda bir fazali payfandlash transformatori
kullaniladi va ish rejimi takroriy kiska xisoblanadi. Bitta kurilmaning kuvvati 9-32 kVA
oraligida buladi. Kuvvat koeffitsienti yoyli payvandlash kurilmalarida 0,3-0,35 ni,
kontaktli payvandlashda esa 0,4-0,7 ni tashkil etadi. Elektr ta’minotining ishonchliligi
buyicha 2 chi toifali istemolchilar guruxiga kiradi.

TEKSHIRISH SAVOLLARI :
Umumsanoat kuch kurilmalariga kaysi iste’molchilar kiradi ?
Y Oritish uskunalarining kuvvat koeffitsientlarini kiymatlarini toping.
Korxonada ishlatiladigan uzgartgichlar tugrisida ma’lumot bering
Elektr yuritgichlarning kanday turlari mavjud?
Karshilik pechlarining vazifalarini tushuntiring
Induksion va yoy pechlari kanday tamoyillar asosida ishlaydi?.

ok whE



MA’RUZA -3

EXTIMOLLIK NAZARIYASI VA MATEMATIK STATISTIKA
ELEMENTLARI VA ULARNI ISHONCHLILIKNI XISOBLASHDA
QO’LLANILISHI

Reja:

1. Elektr energiyasining sifat kursatkichlari.

2. CHastotaning ogishi va tebranishi.

3. Kuchlanishning sifat kursatgichining iste’molchilarning ish rejimlariga ta’siri.

Tayanch iboralar: chastota yuritgichning kutblari, rezonans, effektiv, yuklama,
aylantiruvchi moment, rotor, stator, chulgam, ventil, lyuminissent lampalar, rostlash.

Umumiy tushunchalar.

Elektr energiyasi maxsulotning aloxida turlaridan biri xisoblanib uni turli ishlab
chikarish jarayonlarida ishlatish mumkinligini aniklash uchun ayrim kursatgichlarini
taxlil kilish kerak buladi. Ushbu kursatgichlar orkali elektr energiyasining sifati
aniklanadi. Xozirgi vaktda elektr energiyasining sifat kursatgichlariga juda Kkatta
axamiyat berilayapti. CHunki bu kursatgichlar elektr energiyasini sarfiga, elektr
ta’minoti tizimining ishonchliligiga va korxonaning texnologik jarayoniga juda katta
ta’sir etadi. Elektr energiyasini sifatini oshirishda iktisodiy, matematik va texnik
masalalarini echishga tugri keladi. Iktisodiy masala deganda, korxona sifatsiz energiya
bilan ta’minlanishidan keladigan ziyonni xisoblash tushuniladi. Matematik nukta
nazaridan esa elektr energiyasini sifatini aniklovchi usullarni asoslash kerak buladi.
Texnikaviy masalalarga elektr energiyasini sifatini ta’minlovchi texnik uskunalarni va
tadbirlarni ishlab chikish, shuningdek sifat kursatgichlarini  nazorat kiluvchi va
boshkaruvchi tizimlarni yaratish kiradi.

Elektr energiyasining sifatini kursatuvchi kattaliklar kuyidagilardan iborat:

1) bir fazali wuzgaruvchan toklarda: chastotaning ogishi (uzgarishi);
kuchlanishning ogishi (uzgarishi); chastotaning tebra-nishi; kuchlanishning tebranishi;
kuchlanishning nosinusoi-dallik koeffitsienti:

2) uch fazali toklarda: chastotaning ogishi; kuchlanishning ogishi; chastotaning
tebranishi; kuchlanishning tebranishi; kuchlanishning nosinusoidallik koeffitsienti;
kuchlanishning  nosimmetriya  koeffitsienti;  kuchlanishning  nomuvozonatlik
koeffitsienti:

3) wuzgarmas toklarda: kuchlanishning ogishi; kuchlanishning tebranishi;
kuchlanishning pulsatsiyalanish koeffitsienti

CHastotaning ogishi va tebranishi

CHastotaning ogishi deganda chastotaning xakikiy va nominal kiymatlari

orasidagi fark tushuniladi.
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Energetika tizimining normal ish rejimida chastotaning ogishi (10 minut
oraligidagi urtacha mikdori)+0,1 Gs dan oshmasligi kerak. Energetik tizimi + 0,2 Gs
chastota ogishi bilan vaktincha ishlashi mumkin. Ma’lum vakt oraligida chastotaning
eng katta va eng kichik mikdorlari orasidagi farkni chastota tebranish deyiladi.

fMaKC T MUH
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CHastotani tebranishi tezligi dakikadi 0,2 Gs dan kam bulmasligi kerak, aks
xolda chastotani ogishi sodir buladi.

CHastotaning ogishi va tebranishi istemolchilarning ishiga va ayrim elektr
jixozlarning ishonchliliga salbiy ta’sir kursatadi. Asinxron va sinxron elektr
yuritgichlarning yuritgichlarning aylanish chastotasi tarmok elektr energiyasi-ning
chastotasiga boglik.

100%
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Bu erda s- taminlovchi tarmok kuchlanishining chastotasi, s-yuritgichning
sirpanishi, p-yuritgichning kutublar jufligining soni. Mexanizmlarning istemol kiladigan
aktiv kuvvat i chastota bilan kuyidagicha boglanadi.

P =af” 3.4,

Bu erda a - uzgarmas koeffitsient

Metallarga ishlov beruvchi stanoklarda daraji kursatigichi n=1, markazdan
kuchirma nasoslar va ventilyatorlarda n=2+4. Elektr Kkarshilik pechlarida, chuglanish
lampalarida va yoy pechlarida aktiv kuvvatning mikdori chastotaga boglik emas.

CHastotaning ogishi va tebranishi korxona elektr tarmoklarida elektr
energiyasining nobudgarchiligini ortishiga olib keladi. Bundan tashkari korxonalardagi
kondensator kurilmalarning va kudratli filtlarining ish rejimlariga salbiy ta’sir kursatib
rezonans xodisalarini keltirib chikarishi mumkin.



Kuchlanishning ogishi.
Elektr energiyasining sifati kursatgichlarining eng asosiylaridan bir bu
kuchlanishning effektiv. mikdorini uzgarishidir. Kuchlanishning ogishi deganda
kuchlanishning xakikiy va nominal effektiv kiymatlari orasidagi fark tushuniladi.

AU =U —-U, 3. 5.
yoki
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Elektr istemolchilarning meyoriy ish sharoitlarida elektro energiyasi
kuchlanishining ogishi kuyidagi oralikda bulishi kerak:

1) -2,5++5% - ishchi yoritish kurilmalarining ulanish kiskichlarida;

2) -5++10% - elektr yuritgichlari va ularni boshkaruvchi apparat larning ulanish

kiskichlarida;

3) -5++5% - boshka elektr istemolchilari uchun;

4) -Energetika va elektrlashtirish Vazirligining ruxsati bilan kishlok xujaligidagi
elektr tarmoklarida va elektrlashtirilgan transport tarmoklarida kuchlanish
ogishining boshkacha kiymatlari xam belgilanishi mumkin.

Avariyalardan keyingi xolatlar uchun ayrim vaktlarda kuchlanishning pasayishini

kushimcha 5% ga kamayishiga yul kuyiladi.

Elektr ta’minotidagi kuchlanishning ogishiga asosan istemolchilarning
yuklamalar grafiklarini uzgarishi, manbalar-ning ish rejimlarini uzgarishi, bir fazali va
zarbli yuklamalarning elektr ta’minoti tizimiga noratsional ulanishi sabab buladi.

Elektr istemolchilarining texnik-iktisodiy kursatgich-lari kuchlanishning ogishiga
boglik. Kuyidagi jadvalga kuchlanishning effektiv mikdorini meyoridan -10 dan +10%
gacha uzgarganda asinxron elektr yuritgichlarning xarakterikalariga ta’siri kursatilgan.
Asinxron elektr yuritgichlarida kuchlanishi mikdorining uzgarishi valdagi kuvvatga
ta’sir kilmaydi, lekin yuritgichdagi kuvvat nobudgarchiliklari esa tarmoklardagidek
uzgaradi. Kuchlanishni ogishi asinxron yuritgichlarining ishlash muddatiga salbiy ta’sir
kursatadi. Masalan: kuchlanishning 10% ortishi natijasida yuritgichni meyoriy
yuklanishida ishlash muddati ikki marotaba kamayadi.



Jadval - 3.1.
Asinxron yuritgich parametrlariga kuchlanishning meyoridan - 10dan 10% ga
uzgartirishining ta’siri.

YUritgichning tavsiflari Kuchlanishning ogishidan
YUritgichning tavsiflarini uzgarishi
Ishga  tushiriuvchi  va  maksi-mal -19% 21 %
aylantiruvchi moment
Sinxron aylanish chastotasi const const
Sirpanish 23 % -17%
Nominal yuklamada aylanish chastotasi -1,5 % +1 %
Foydali ish koeffitsienti, agar yuklanish:
100% bulganda -2 % +1%
75% bulganda const const
50% bulganda -1-2 % 1+2 %
Kuwvvat koeffitsienti, agar yuklanish:
100 % bulganda 1% -3%
75% bulganda 2-3% -4 %
50% bulganda 4-5 % -5+-6%
Nominal yuklamada rotor toki 14 % 11 %
Nominal yuklamada stator toki 10 % 7%
Ishga tushuruvchi tok -10+-12 % 10-12 %
Nominal yuklamada chulgam xaroratining 5-6°C uzgarish yuk
ortishi darajada

Asinxron elektr yuritgichlarining aylanish chastotasi berilayotgan kuchlanishning
mikdoriga boglik. Uzluksiz liniyalar va avtomatlashtirilgan stanoklar bajaradigan
texnologik jarayonlarning ish unumdorli kuchlanishning uzgarishiga juda boglikdir.
Masalan shurup ishlab chikariuvchi unlab stanoklarning ish unumdorli kuchlanishning
pasayishidan kamayadi, aksincha kuchlanishning ortishi esa chikarilayotgan
maxsulotning sifatini pasaytirib yuboradi.

Elektrotermik texnolgik jarayonlarning ish rejimiga kuchlanishni ogishi juda katta
ta’sir kursatadi. Kuchlanishni pasayishidan texnologik jarayonning davomiyligi



uzayadi, ayrim xollarda esa bu jarayon butunlay ishdan chikadi. Induksion va karshilik
pechlarida kuchlanishni 8-10 % kamayishi texnologik jarayonni tuxtashiga olib keladi.

Kuchlanishni ogishi elektr payvandlash kurilmalarining ishlariga xam katta ta’sir
kursatadi. Kuchlanishni pasayishi payvandlanayotgan choklarning sifatsiz bulishiga olib
keladi. Kuchlanish 10% ga kamayganda payvandlash vakti 20% ga oshadi.
Kuchlanishni ortishi esa payvandlash agregatining reaktiv kuvvatini oshiradi.

Kuchlanish sifatini uzgarishi yoritish kurilmalarining ishiga jiddiy ta’sir
kursatadi. kuchlanishni nominaldan 5% oshishi chullanuvchi lampalarning ishlash
muddatini ikki marotaba kamaytiradi. Lyuminitsent lampalari uchun kuchlanishning
mikdorini 10% ga oshishi ishlash muddatini 20-30% ga kamaytiradi. Agar kuchlanish
20% ga kamaysa lyumenitsent va gazrazryadli lampalar umuman yonmaydi. Bulardan
tashkari  kuchlanishning ogishi yoritish  kurilmalarining yoriglik okimlarining
uzgarishiga olib keladi va ishchi-xizmatchilarning kurish kobilyatlarini susaytiradi.

Ventilli elektr yuritmalar tizimlar xam kuchlanishni ogishiga juda sezgir buladi.
Uzgaruvchan tok kuchlanishini ogishi tugrlangan kuchlanishining mikdoriga ta’sir
kiladi, bu esa yuritgichning aylanish chastotasini uzgarishiga olib keladi. SHuning
uchun bunday kurilmalarda kushimcha rostlash uskunalari yordamida kuchlanish
stabillashtiriladi. SHunday kilib, elektr ta’minoti kuchlanishining sifati korxonaning
texnologik jarayoniga, istemolchilarining energetik kursatgichlariga, kurilmalarning ish
rejimlariga jiddiy ta’sir kursatadi.

Elektr ta’minoti tizimida sodir buladigan kuchlanishning ogishini kamaytirish
maksadida kuchlanishni rostlovchi kurilmalar ishlatiladi va turli tadbirlar amalga
oshiriladi.

1) Korxonaning bosh pasaytiruvchi  podstansiyasida (BPP) urnatilgan
transformatorlar kuchlanishini boshkarish imkoniyatiga ega bulishi uchun
ularni maxsus texnik jixozlar bilan ta’minlanadi. Bunday transformatorni
YUXB (yuklangan xolatda boshkariluvchi) transformator deb nomlaymiz
(Transformator s RPN).

2) YUXB transformator bulmagan takdirda volt kushuvchi transformatorlarni
yoki boshkariluvchi liniyaviy avtotransformatorni ishlatish mumkin.

3) Korxonalarda kosinus kondensatorlarini ishlatish xam liniyalardan kuchlanish
pasayishini kamaytirishga olib keladi. YUklamalarning uzgarishiga karab
kondensator-larini kuvvatini avtomatik ravishda boshkarish talab etiladi.

4) Kuzgatish chulgamlarining toki boshkariluvchi sinxron yuritgichlardan
foydanilganda xam tarmokdan kabul kilinayotgan reaktiv kuvvatni mikdoriga
ta’sir etiladi va kuchlanish yukotuvini kamaytiriladi.

5) Korxona elektr ta’minoti sxemasini tugri tanlash va uzatish liniyalarining
kundalang kesimlarini kuchlanish-ning yukotilishini xisobga olingan xolda
kabul kilish xam istemolchilarga berilayotgan kuchlanishning ogishini
pasaytiradi.



Kuchlanishning tebranishi.

Kuchlanishni tebranishi kuchlanishning uzgarish kulochi (kuchlanishning
effektiv kiymatining vakt buyiga uzgaruvchi xarakteristikasida ketma-ket kelayotgan
ekstremumlar orasidagi fark), kuchlanishning uzgarish chastotasi va kuchlanishning
ketma-ket kelayotgan ekstremumlari orasida vakt intervali bilan xarakterlanadi.

A
Fo?

~a

b

Kuyidagi rasmda kuchlanishni vakt buyicha uzgarish grafigi kursatilgan bulib,
unda 12 sekund davomida kuchlanish 5 marotaba kuloch yoyadi.
Rasmda dUq, dU,,........... dUs -kuchlanish uzgarishining kulochlari;
Atiy, Atrgy v, Atys -ketma-ket kelayotgan ekstremumlar orasidagi vakt intervali;
T-ulchov olib borilgan oralik vakt.

Kuchlanishning uzgarish kulochi kuyidagicha aniklanadi.

U max— U min
SV =

100%
Unom ’

Kuchlanishning uzgarish chastotasi
m

T
Bu erda m - kuchlanishning 1% dan yukori tezlik bilan uzgargan xolatlarning

soni.
Rasmda kursatilgan xolat uchun kuchlanishning tebranishi deganda 12 s.
davomida kuchlanishning 5 marotaba kuloch yoyishi tushuniladi.



Kuchlanish uzgarish kulochining uzunligi va soniga kuyiladigan cheklanishlar
davlat standarti tomonidan fakat yoritish lampalari va radio asboblari uchun
belgilangan. Ushbu rasmda chuglanuvchi lampalarda kuchlanish uzgarishi kulochi va
uning chastotasi orasidagi talab etiladigan boglanish kursatilgan. YOruglik
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manbalarining kuchlanishiga kuyiladigan chekla-nishlar mexnat sharoitini muxofaza
kilish zaruriyatidan kelib chikadi. CHunki kuchlanishning tez uzgarishi natijasida
yoruglik okimi keskin uzgarib turadi, bu esa

kishilarning kurish kabiliyatini susaytirib mexnat unumdorligini pasaytiradi.

Sanoat korxonalarining elektr ta’minotidagi kuchlanish-ning tebranishi barcha
istemolchilar, xususan payvandlash kurilmalari, karshilik pechlari va boshkarish
apparatlarining meyoriy ish rejimlariga salbiy ta’sir kursatadi.

Kuchlanish tebranishini vujudga kelishiga katta kuvvatli keskin uzgaruvchan
yuklamali kuyidagi elektr kurilmalarning ish rejimlari sabab buladi: pulat erituvchi
elektr yoy pechlari, payvandlash agregatlari, yarim utkazgichli uzgartgichlar, asinxron

elektr yuritgichlar.



Elektr ta’minoti tizimlarining loyixalashda kuchlanish-ning tebranishini cheklash

uchun:

o0k whE

1) keskin uzgaruvchan yuklamali istemochilarni sex podstansiyalarini chetlab
utib, tugridan-tugri BPP ga ulash;

2) katta kuvvatli elektr yuritgichlarning ishga tushurish tokini cheklash usullarini
ishlatish;

3) korxonaning tashki va ichki elektr ta’minotidagi liniyalarning induktiv
karshiligini kamaytirish;

4) katta kuvvatli sinxron yuritgichlarda kuzgatish chulgamlari tokini avtomatik
boshkaruvchi kurilmalarni ishlatish;

9) kiskin uzgaruvchan yuklamali, katta kuvvatli istemol-chilarni elektr ta’minoti
uchun maxsus liniyalarni kabul kilish maksadga muvofikdir.

TEKSHIRISH SAVOLLARI :

Umumsanoat kuch kurilmalariga kaysi iste’molchilar kiradi ?

Y Oritish uskunalarining kuvvat koeffitsientlarini kiymatlarini toping.
Korxonada ishlatiladigan uzgartgichlar tugrisida ma’lumot bering
Elektr yuritgichlarning kanday turlari mavjud?

Karshilik pechlarining vazifalarini tushuntiring.

Induksion va yoy pechlari kanday tamoyillar asosida ishlaydi?.



MA’RUZA -4

ELEKTR TA’MINOTI TIZIMLARI VA ELEKTROTEXNIK QURILMALARI
ELEMENTLARINING ISHONCHLILIGINI ASOSIY KURSATGICHLARI

Reja:

1. Nochizikli elektr iste’molchilari.

2. Davriy nosinusoidal funksiyani Fure katoriga yoyish.
3. Nosinusoidallik koeffitsienti.

4. Nosinusoidallikni elektr uskunalarining ishiga ta’siri.
5. Nosinusoidallikni kamaytirish usullari.

Tayanch iboralar: oniy kiymat, nosinusoidallik, nochizikli xarakteristika,
garmonika, anormal garmonika, kommutatsiya, kontaktor, elektr filtrlar, ossillograf.

Elektr energetikasi tizimidagi kuchlanish oniy kiymatining vakt buyicha uzgarishi
sinusoidal kurinishda buladi. Ishlab chikarish jarayonlarini jadallashitirilishi va
korxonalarda yangi texnologiyalarni joriy etilishi natijasida elektr ta’minoti tizimda
kuplab yarim utkazgichli uzgartgichlar, bir va uch fazali elektr payvandlash kurilmalari,
katta kuvvatli elektr yoy pechlari gazorazyadli lampalar, magnit kuchaytirgichlar
ishlatilishiga olib keldi. Bu kurilmalarning xarakteristikalari nochizigli xisoblanib
sinusaidal formali kuchlanishga ega bulgan manbaga ulanganlarida istemol kilinayotgan
toklarning formalari nosinusoidal buladi. Bu toklarni tarmok elementlaridan utganda
ulardagi kuchlanishlar pasaytirishni nosinusoidal bulishiga olib keladi. Natijada
istemolchilarning kirish kismlaridagi kuchlanish formasining buzilishi sodir buladi.

b
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Kuyidagi rasmda olti fazali muvozonatlovchi reaktivli tugrlagichning sxemasi va

birlamchi tokning formasi kursatilgan bulib, unda o - tiristorni boshkarish burchagi; vy -
tiristorni kommutatsiya burchagi.



Ushbu rasmda kursatilgan tok formasini xar xil chastotali yukori garmonikali
sinusoidal toklar yigindisi deb karash mumkin. Matematikadan ma’lumki, xar kanday
davriy funksiyani, agar u Dirixli shartini kanoatlantirsa, (elektrotexni-kada uchraydigan
barcha davriy funksiyalar bu shartni kanoatlantiradi) Fure katoriga yoyish mumkin.

f () = A, + Zn:(av cos vax + b, sin Va)t) 4.1
v=1

Bu erda A, - uzgarmas tashkil etuvchi; v- garmonika tartibi (v-1,2,3....)- Fure
katorining koeffitsientlari

() cos veord oot 4.2

f (et ) sin veotd eot 43

b
s

v - garmonikasining amplitudasi kuyidagi formuladan aniklanadi
A, = w/ai +b3 4.4

v - garmonikasi boshlangich fazali

b

_ Vv
@, = arctg - AE

\ %
Tarmok kuchlanishining nosinusoidallik darajasini nosinusoidallik koeffitsienti
bilan baxolaniladi. Bu koeffitsient yukori garmonikalarning effektiv kiymatini asosiy
garmonikaning effektiv kiymatiga nisbati orkali aniklanadi.

\/ZU \/ZU
KHC—TH)O——IOO 4.6

1 H1

Bu erda U, - v garmonikaning effektiv kiymati;
U, - asosiy garmonikaning effektiv kiymati;
U, - nominal kuchlanish.



Kuchlanishning nosinosidallik koeffitsientining mikdori istemolchilarning kirish
kismlarida 5% oshmasligi kerak.

Sanoat korxonalarda yukori garmonikalarning asosiy manbasi bulib yarim
utkazgichli uzgartgichlar xisoblanadi. Korxonalarda vektil uzgartgichlar asosan
texnologik kurilmalarni uzgarmas tok bilan ta’minlashda ishlatiladi. Bular elektroliz
kurilmalari, galvanik vannalar, elektr-lashtirilgan temir yul transporti, magnit
separatorlari, boshkariluvchi elektr yuritmalar va boshkalar.

Elektr ta’minoti tizimida vetilli uzgartgichlar kup bulgan sanoat korxonasida
kuchlanishning nosinusoidallik koeffitsientini mikdori 25-40% gacha borishi mumkin.
Mavjud alyuminiy zavodlar tarmoklarining kuchlanishlar formalarini eksperimental
tekshirilganda K, ning kiymati meyoriy kursatgichdan 1,5-2 marotabadan ortik bulgan
xolatlar xam kuzatilgan.

Nosinusoidallik  koeffitsientini mikdoriga ta’sir etuvchi omillardan biri
korxonalarda katta kuvvatli elektr yoy pechlarining ishlatilishidir. Pulat erituvchi elektr
yoy pechlari metallurgiya va mashinasozlik zavodlarida keng tarkalgan. Pech
transformatorlarining kuvvati 0,4 dan 150 mVVA gacha etadi. Elektr yoyining volt-amper
xarakteristikali nochizikli bulganligi uchun yukori garmonikali toklar vujudga keladi.
Pechlar toklarining formalari yoyni yonish rejimiga kup jixatdan boglik. Metallni eriy
boshlash jarayonida tokning mikdori salt ishlash xolati bilan texnologik kiska tutashuv
rejimidagi toklar oraligida buladi. Bu davrda tokning formasi sinusoidadan ancha fark
kiladi. Suyuk metall vujudga kelganda tokning formasi sinusoidaga yakinlashadi.
Kuyidagi jadvalda DSP-10 pechida metallni eritish jarayonining xar xil davrlari uchun
kuchlanishning nosinusoidallik koeffitsientining mikdorlari keltirilgan.

Jadval 4.1.

Pechning ish rejimi | YUkori kuchlanish kismi (6 | Kichik kuchlanish kismi

kV)

K% maksi- | K% urtacha | K% maksi- | K%

mal kiymati Kiymati mal kiymati | urtacha

Kiymati

Metallni eriy 8,14 6,62 51 17,91
boshlanishi
Erish davrining urtasi 8,43 7,11 55,9 30,72
Rafinadsiyalash 7,75 1,51 25,55 13,39
(tozalash) davri

Elektro stansiya pechlarining toklari tarkibida 5, 7, 11, 13 garmonikalar bilan
birga 2, 3, 4 va 6 chi anormal garmonikalar xam mavjud buladi. Anormal
garmonikalarning kiymatlari 5 chi va 7 chi garmonikalarning kiymatlariga yakin buladi.



Xozirgi zamon sanoat korxonalarida elektr yoy payvandlash kurilmalari keng
ishlatilmokda va ularda manba vazifasini boshkarilmaydigan ventillar asosida yigilgan
uch fazali tugirlagich sxemali kurilmalar bajarmokdalar. Tugirlagich 380/220 V
kuchlanishli manbaga ulanib, kuvvati (9-31) kVAni tashkil etadi. Bunday
kurilmalarning toklarida 5 va 7 garmonikalarning ta’siri katta buladi.

Mashinasozlik korxonalarida kontaktli elektr payvandlash uskunalari juda kup
ishlatilmokda. Ularda kommutatsiya jarayonini bajarishda ignitron yoki tiristrli
kontaktorlar ishlatiladi. Payvandlash tokini boshkarish uchun tiristor va ignitronlarning
ulanish fazalarini rostlovchi maxsus tizimlardan foydalaniladi. Bu esa payvandlash
mashinalarining toklari formalarini buzilishiga olib keladigan va ularning tarkibida
1chi, 3chi va 5chi garmonikalar mavjud buladi, bu esa tarmok kuchlanishining
nosinusoidallik koeffitsientini oshishiga olib keladi.

Kuchlanish formasining nosinusoidalligini elektr uskunalarining ish rejimiga
ta’siri va elektr tarmoklarida kuchlanishning nosinusoidalligini kamaytirish
usullari.

Kuchlanish formasining buzilishi elektr ta’minoti elementlarining ish rejimlariga
salbiy ta’sir kursatadi. YUkori garmonikali toklarni elektr ta’minoti elementlaridan
utishi kushimcha aktiv kuvvat nobudgarchiligini olib keladi va uni mikdori kuyidagi
formula orkali aniklanadi:

APHC = 3ilv2 'Rv 4.7
v=3

Bu erda I,- v chi garmonika tokining effektiv kiymati; R,- elementning v chi
garmonikaga aktiv karshiligi.

Transformatorlar, yuritkichlar va generatorlarda eng kup kushimcha aktiv kuvvat
nobudgarchiligi bulib, ularda chulgamlarning aktiv karshiligini ortishi taxminan /v ga
proporsional buladi. YUKkori garmonikalar izolyasiyalarni tez eskirishiga olib keladi.
YUkori garmonikali tok va kuchlanishlar elektr ulchov asboblarining xatoliklarini
oshirib yuboradi. Ayniksa aktiv va reaktiv energiyalarni ulchovchi induksion
xisoblagichlarning xatoliklri oshib ketadi.

YUkori garmonikalar telemexanik kurilmalar, aloka vositalari va rele
ximoyasining ishlariga salbiy ta’sir kursatadilar. Ular korxona tarmok tizimida xar-Xil
zararli rezonans xodisalarini keltirib chikarishi mumkin. YUKkori garmonikalar ayniksa
kondensator batareyalarining ish rejimiga katta ta’sir kursatadi, ularni kup xollarda
ishdan chikishiga olib keladi.

SHunday kilib, korxonaning elektr ta’minotida yukori garmonikalarni bulishi
xalk xujaligi uchun ma’lum mikdorda zarar keltiradi. SHuning uchun elektr



tarmoklarida kuchlanishlarning sinusoidaligini saklash asosiy vazifalardan biridir.
Buning uchun xar xil usullar ishlatiladi.

1) Kup fazali tugirlagichlarni ishlatish birlamchi tokning formasini sinusoidaga
yakinlashtiradi. Masalan tugirlagichning olti fazali sxemasida birlamchi tok ta’sirida 5,
7, 11, 13, 17. . . garmonikalar bulsa, 12 fazali kurilmada esa 11, 13, 23, 25 . . .
garmonikalar mavjud buladi. Bu bilan birlamchi tok tarkibida V=6(2K-1)+1
garmonikalarni  bulmasligiga olib kelinadi. Natijada tarmok kuchlanishining
nosinusoidalligi 1,4 marotaba kamayadi.

2) YUKkori garmonikalarga sozlangan elektr filtrlarni ishlatish orkali tarmok
kuchlanishining nosinusoidal-ligini kamaytirish mumkin. 4.2 rasmda 5, 7, 11 va 13
garmonikalar elektr filtrlarini ulash sxemasi kursatilgan. Filtrlar ketma-ket ulangan
induktivlik va sigim elementlaridan tuzilib, ma’lum chastotaga sozlangan buladilar.
Ular egri chizik xarakteristikali kurilmalar xosil kilayotgan garmonikalarini tula
iste’mol kiladilar. Bunday filtrlarni yukori garmonikalar xosil kiluvchi iste’molchilarga
yakin ulanadi.

Sanoat korxonalarida filtrlardan foydalanilganda ikkita masala yoziladi, ya’ni yukori
garmonikalar ta’siri kamaytiriladi va asosiy garmonika uchun ular reaktiv kuvvat

manbasi vazifasini xam utaydilar.

_1_'?'3 —|;‘? —|;'f| &

Pacm 4.2

Elektr filtrlarni ishlatilganda ularni tugri sozlash katta axamiyatga ega, aks xolda yukori
garmonikalar ta’siri kamayishi urniga ortishi mumkin.

3) Tarmok kuchlanishining nosinusoidalligini kamaytirish uchun korxonadagi egri
chizikli xarakteristikaga ega bulgan kurilmalarni podstansiyaning aloxida seksiyasiga
maxsus liniyalar orkali ulash maksadga muvofikdir.

4) Sanoat korxonalaridagi tarmoklar kuchlanishlaridagi yukori garmonikalar tarkibini
sistematik ravishda taxlil kilish kerak. Buning uchun ossilograflardan yoki maxsus
asboblardan foydalaniladi. Ossilograflarning spektral tarkibini aniklashda EXM
ishlatiladi. Xozirgi kunda nosinusoidallikni taxlil kilishda analizator AN-1 dan
foydalanib kuchlanishning nosinusoidallik koeffitsienti aniklanadi va 2, 3, 5, 7, 9, 11,



13 garmonikalarning amplitudasi topiladi. Korxonaning bosh pondstansiyasi
shinalaridagi nosinusoidallikni tekshiruv yiliga ikki marotaba olib boriladi. Bunday
tekshiruvlar yukori kuvvatli egri chizikli xarak-teristikaga ega bulgan iste’molchilar
tarmokga ulanganida xam bajariladi.

TEKSHIRISH SAVOLLARI :

Elektr ta’minotida yukori garmonikalarni xosil kiluvchi kurilmalarni sanab bering.
Davriy funksiyani davriy katorga yoyish formulasini tushuntiring.

Nosinusoidallik koeffitsienti nima?

Nosinusoidallik elektr uskunalarining ishlariga kanday ta’sir kiladi?
Nosinusoidallikni kamaytirish usullari nimalardan iborat?

SAREEE A



MA’RUZA -5

ELEKTR TA’MINOTI TIZIMLARI VA ASOSIY USKUNALARINING
ISHONCHLILIK KURSATGICHLARINI SONLI BAXOLASHLAR

Reja:

1. Urtacha kuvvatni aniklash ifodasi.

2. Ekspluatatsiya sharoitida urtacha kuvvatni aniklash.

3. Elektr yuklamalarining xisobiy kuvvati. 30 minutli maksimal yuklama.

4. Elektr ta’minoti sxemasidagi xarakterli joylar uchun xisobiy kuvvatni aniklash.

Tayanch iboralar: Urtacha kuvvatni, kuvvat koeffitsienti, xisobiy yuklama,
smena, vakt doimiyligi, utkazgich, kabel, izolyasiya, tugun, kundalang kesim, ximoya
apparatlari.

Korxonalarning xisobiy yuklamalarini aniklashda va elektr ta’minoti tizimidagi
energiya sarfini, nobudgarchiligini xisoblashda urtacha yuklamasi xisobiy yuklamaning
eng kichik kiymati tugrisida ma’lumot beradi. Umumiy xolda ma’lum oralikdagi
urtacha kuvvat kuyidagicha ifodalanadi:

1 15
pyp = ;‘([pdt qyp — ;J‘th
0

Eksluatatsiya sharoitida gurux istemolchilarining urtacha kuvvatlari aktiv va
reaktiv energiya xisoblagichlarining kursatgichlari asosida ushbu munossabatlar orkali
topiladi:

Da 2 2 2
£, = r, Q,p, = z, Syp_\/Pyp+Qyp
Bu erda Ea, E; - aktiv va reaktiv elektr energiyalarining kurilayotgan t, vakt
oraligidagi sarfi.
Korxonaning elektr ta’minotini loyixalash boskichida gurux istemolchilarining
eng katta yuklamali smenasidagi urtacha kuvvatni kuyidagicha aniklash mumkin:

I:)urzKia* Rn
Bu erda R, - istemolchilarning nominal kuvvatlarini yigindisi bulib, takroriy-

kiska muddatli rejimda ishlovchi istemolchilarni UD=100% rejimga keltirish kerak; K;,
- gurux istemolchilariga tegishli bulgan ishlatilishi koeffitsienti.



Eng yuklangan smenaga reaktiv  kuvvatning urtacha kiymatini gurux
istimolchilari uchun shunday topiladi:

Qu=K; Qn  yoki Qu=Ry tg¢

Bu erda tg ¢ ni kiymatini topishda ma’lumotnomalarda xar xil gurux
istemolchilarga uchun berilgan kuvvat koeffitsientidan foydalaniladi. Sex yoki
korxonaning yillik urtacha kuvvati ushbu munosabatdan aniklanadi:

_ Daii Dpii

])yp _ by, ; Qyp —

Ifodadagi Eay - yillik istemol ktltngan aktiv energiya mikdori (kVt soat)

Ery - yillik istemol kilingan reaktiv energiya mikdori (kVAr soat)

T, - korxonaning yillik ish vakti (soat)

Faza buyicha oldinda boruvchi toklar xosil kiluvchi istemolchilarning (sinxron
mashinalar, statik kondensatorlar) reaktiv kuvvatlari manfiy ifoda bilan kabul kilinadi.

Xisobiy yuklamalarni aniklash

Zamonaviy sanoat korxonasining elektr ta’minoti tizimini loyixalashda echilishi
kerak bulgan murakkab texnik-iktisodiy masalalarning asosini kutilayotgan elektr
yuklama-larni tugri aniklash tashkil etadi. Elektr yuklamalarni xisoblash xar kanday
elektr ta’minlash tizimini loyixalashda birinchi boskich xisoblanadi. Elektr
yuklamalarning kursatgichlari elektr tizimiga sarf buladigan kapital mablaglarni, rangli
matellar sarfini, elektr energiyasining nabudgorchiligini va ekspluatatsiya xarajatlarini
belgilaydi. Agar xisobiy kuvvatni oshirib aniklansa kapital mablaglarni ortishiga, tankis
bulgan elektr kurilmalar va utkazgichlarni tula imkoniyat darajasida ishlamasligiga va
elektr energiyasining nabudgarchiligini oshishiga sabab buladi. YUklamani kamaytirib
aniklash esa, elektr kurilmalarini tez ishdan chikishiga, ayrim agregatlarning ish
unumdorligini kamayishiga elektr ta’minoti tizimida nobudgorchiliklarni oshishiga
elektr energiyasi sifat kursatgichlarini yomonlashishiga va elektr ta’minoti tizimining
ishonchligini kamayishiga olib keladi. SHuning uchun kutilayotgan yuklamalarni tugri
aniklash elektr ta’minoti tizimini optimal loyixalashtirishning asosiy omilidir.

Xisobiy aktiv kuvvat sifatida shunday davomli uzgarmas yuklama kabul
kilinadiki, uning ta’siridan utkazgich xaroratining oshishi Yyoki izolyasiyaning
issiklikdan eskirish darajasi, kutilayotgan uzgaruvchan yuklamadagiga ekvivalent
buladi.

Smena davomida ma’lum vakt oraligi (10 min. yoki 30 min. yoki 60 min.
yoki.....) uchun olingan barcha urtacha kuvvatlarning eng kattasi maksimal kuvvat



sifatida kabul kilinadi. Elektr ta’minoti tizimining elementlarini ularning kizishi nuktai
nazaridan kabul kilinsa, xisobiy kuvvat sifatida 30 minutli maksimal yuklama olinadi.
Bu vakt oraligi kundalang kesim yuzasi kichik va urta bulgan utkazgichlarining kizish
vakt doimiyligiga yakin xisoblanadi. Agar sex tarmoklari utkazgichlarining kizish vakt
doimiyligi 0,5 soatdan katta bulsa, maksimum koeffitsientining mikdori kuyidagi
munosabat orkali kayta xisoblanadi:

K, —1

V2t

K, , =1+

m

Bu erda Kn-maksimum koeffitsientining vakt doimiyligi 0,5 soat bulgandagi
Kiymati;
Kn ¢ - maksimum koeffitsientining vakt doimiyligi t bulgandagi
Kiymati.
Kundalang kesim yuzasi xar xil bulgan utkazgichlar uchun kizish vakt doimiyligi
T ning mikdorlar (min.) kuyidagi jadvalda keltirilgan.

Jadval 7.1
Utkazgich Kundalang kesim yuzasi, mm®
35 50 70 95 120 | 150
Ochik xolatdagi rezina 9 12 15 18 21 21
izolyasiyali utkazgichlar min
Usha utkazgichlar trubada 19 23 27 32 36 40
Kogoz izolyasiyali kabellar 15 20 25 30 35 40

Joiz kizish buyicha 30 minutli maksimal yuklama xisobiy yuklama sifatida kabul
kilingan. Umumiy xolda maksimal urtacha kvadrat, urtacha va xisobiy yuklamalar
urtasida kuyidagi munosabat saklanadi:

Rm > Rx > Ruk > Ru
Uzgarmas yoki deyarli uzgarmas yuklamada ishlaydigan istemolchilar uchun
(ventilyatorlar, nasoslar, kompressorlar-ning elektr yuritgichlari)
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Xisobiy yuklamalarni aniklashda kuyidagi vaziyatlarga e’tibor berish kerak:

1. Sex va korxonalarning yuklamalar grafiklari vakt utishi bilan texnologik
jarayonni takomillashishi natijasida tekislanib boradi.

2. Ishlab chikarishni avtomatlashtirish va mexanizatsiyalash elektr energiyasining
sarfi oshishiga, ya’ni elektr yuklamalarning ortishiga olib keladi.

3. Sanoat korxonalari elektr ta’minoti tizimlarini loyixalashda ishlab
chikarishning kelajakdagi rivojlanishini, ya’ni korxona elektr yuklamasini
yakin 10 yillarda ortishini xisobga olish kerak.

Sanoat korxonasi elektr ta’minoti tizimining xar xil pogonalarida bir necha

xarakterli joylar (tugunlar) bulib, ulardagi xisobiy kuvvatdarni aniklashning uz
xususiyatlari mavjud. Rasm 7.1 da korxona elektr ta’minoti umumiy sxemasining bulagi



keltirilgan. Unda rakamlar bilan kursatilgan xarakterli joylar uchun xisobiy kuvvatlarni

aniklashning xususiyatlari bilan tanishib utamiz.

1. S,; - Bitta istemolchi tomonidan xosil buladigan yuklama. Uning mikdori
istemolchining nominal kuvvatiga teng (takrorlanuvchi kiska muddatda ishlovchi
istemolchining pasportidan kuvvat UD=100% ga keltiriladi). Bu yuklama asosida
ta’minlovchi liniyaning kundalang kesimi aniklanadi va kammutatsiya, ximoya
apparatlari tanlanadi.

2. Sy» - Gurux istemolchilari xosil kiladigan yuklama. Uning xisobiy kuvvatini
aniklashda yoritish kurilmalarining yuklamalarini va kompensatorlarning reaktiv
kuvvatlarini nazarda tutish kerak. Bu

yuklama asosida istemolchilar guruxini energiya bilan ta’minlovchi liniyalarning
kundalang kesimlari aniklanadi va kommutatsiya, ximoya apparatlari tanlanadi.

. Sy3 - Sex transformator podstansiyasining (TP) kichik kuchlanishi (KK) tomonidagi
shinalar yuklamasi. Uning kiymatini eng kup yuklamali smenada istemol kilinadigan
urtacha kuvvatga teng deb olinadi. Ushbu yuklama asosida sex podstansiyasining
transformatorlari kuvvatlari va soni, TP shinalarining kundalang kesimlari, KK
tomonidagi kommutatsiya va ximoya apparatorlari kabul kilinadi.

. Sys - Sex TP ning yukori kuchlanishi (YUK) tomonidagi xisobiy yuklama. Uni
xisoblashda TP ning KK tomonidagi xisobiy kuvvatga transformatorlardagi kuvvat
nobudgarchilik-larini kushish kerak. Bu yuklama asosida sex TP ga keluvchi YUK
liniyalarning kundalang kesimlari va shu liniyalarga urnatiladigan kommutatsiya va
ximoya apparatlari kabul kilinadi.

. Sys - Bosh tarkatuvchi kurilma(BTK) shinalaridagi xisobiy yuklama. Uning kiymatini
aniklash sexlarning xisobiy kuvvatlari, KK li istemolchilarning xisobiy kuvvalari, zavod
territoriyasining yoritish yuklamalari va kompensatsiyalovchi kurilmalarining reaktiv
kuvvatlari asosida olib boriladi. Bu yuklama bazasida BTP dagi yigma shinalar va BTK
ni ta’minlovchi liniyalarning kundalang kesimlari aniklanadi va kommutatsiya, ximoya
apparatlari kabul kilinadi.

. Sys- Bosh pasaytiruvchi podstansiyaning (BPP) shinalaridagi xisobiy yuklama. Uning
kiymatini aniklashda BPP dan ketuvchi liniyalardagi xisobiy yuklamalar asos Kilib
olinadi. Bu yuklama bazasida BPP ning transformatorlari kuvvatlari va soni,
kommutatsiya va ximoya apparatorlari kabul kilinadi.

. Sx7 - BPP ning YUK tomonidagi xisobiy yuklama. Uning kiymatini xisoblashda BPP
ning KK tomonidagi xisobiy kuvvat va transformatorlardagi nobudgarchiliklar asos
buladi. Bu yuklama bazasida BPP ga keluvchi YUK liniyalarning kundalang kesimlarini
aniklanadi va kommutatsiya, ximoya apparatlari kabul kilinadi.
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TEKSHIRISH SAVOLLARI :

Urtacha kuvvatni aniklash formulalarini keltiring.
Ekspluatatsiya sharoitida urtacha kuvvat kanday aniklanadi?
Xisobiy kuvvatga ta’rif bering.

30 minutli maksimal yuklama nima?

Elektr ta’minoti sxemasida kanday xarakterli joylar mavjud?



MA’RUZA -6

MURAKKAB SXEMALARNING ISHONCHLILIGINI XISOBLASH
USLUBLARI

Reja:

1. Xisobiy yuklamalarni aniklash usullarining ikki guruxi.

2. Xisobiy yuklamalarni aniklashning elektr energiyasini solishtirma sarf usuli.
3. Solishtirma yuklamalar usuli.

4. Talab koeffitsienti va urnatilgan kuvvat asosida xisobiy yuklamani aniklash.
5. Urtacha kvadrat yuklama.

Tayanch iboralar: urnatilgan kuvvat, diagramma, maxsulot birligi, elektr sarfi,
agregat,maksimumlarining xar —xilligi, universal tarmoklar, urtacha kvadrat, loyixalash
jarayoni.

Elektr ta’minoti tizimilarini loyixalashda kutilayotgan xisobiy yuklamalarni
aniklash uchun ishlatiladigan usullarni ikki guruxga bulish mumkin. Birinchisi-asosiy
usullar guruxi bulib, xisobiy yuklama kuyidagi kursatgichlar buyicha aniklanadi:

- urnatilgan kuvvat va talab koeffitsienti;

- urtacha kuvvat va yuklamalar grafigining forma koef-fitsienti;

- urtacha kuvvat va xisobiy yuklamaning urta yuklamadan chetlashishi (statistik

usul)

- urta kuvvat va maksimum koeffitsienti (tartibga solingan diagrammalar usuli).

Ikkinchisi - yordamchi usullar guruxi bulib, xisobiy yuklamani topishda kuyidagi
kursatgichlar asos kilib olinadi:

- maxsulot birligiga tugri keladigan elektr energiyasining solishtirma sarfi;

- korxona maydonining 1m? yuzasiga tugri keladigan elektr yuklama mikdori.

U yoki boshka usulni tanlash xisoblash usulining joiz xatoliliga karab belgilanadi.
Y Axmitlashtirilgan xisoblashlarda sex, korpus bulimlardagi gurux istemolchilarning
umumiy urnatilgan kuvvatlaridan  foydalaniladigan usullar ishlatiladi. Ayrim
istemolchilarning ma’lumotlariga asoslangan usullar nisbatan anik deb sanaladi.
Kursatilgan xisoblash usullari bilan tularok tanishib utamiz.

Maxsulot birligiga tugri keladigan elektr energiyasining solishtirma sarfiga
asoslangan usul.

YUklamalar grafiklari davomli uzgarmas yoki juda kam uzgaradigan elektr
istemolchilar uchun smenaga taalukli bulgan urtacha kuvvatni xisobiy yuklagan sifatida
kabul Kilinadi. Bular turkumiga ventilyatorlar, nasoslar, kompressorlaning elektr
yuritmalari, elektroliz vannalarining tugirlagich agregatlari karshilik pechlari, kimyo va



kogoz sanoatidagi kuplab istemolchilar kiradi. Bunday istemolchilarning xisobiy
yuklamalarini maxsulot birligiga tugri keladigan elektr energiyasining solishtirma sarfi
orkali topish maksadga muvofikdir.

P NCM ) 9616‘
x = T, 8.1

Bu erda E4 - elektr energiyasining maxsulot birligiga tugri keladigan solishtirma
sarfi, kVt.s; Ncm - smenada tayyorlanadigan maxsulotlar soni; Tsm - eng katta
yuklamali smena davomiyligi, soat. Maxsulot birligiga tugri keladigan elektr
energiyasining mikdori mavjud korxonalardagi elektr sarf kursatgichlarini taxlil Kilish
natijasidagi aniklanadi. Kuyidagi jadvalda korxonalarning ba’zi maxsulotlari uchun
belgilangan elektr energiyasining urtacha me’yorlari keltirilgan.
Agar ayrim texnologik agregatlar buyicha elektr energiyasining solishtirma sarfi Easi

ma’lum bulsa, u xolda xisobiy yuklama ushbu munosabatlar orkali aniklanishi mumkin:

Zaact Nltl
Sex uchun P,=————+P, 8.2
! Tm; "
Zavod uchun P, = (Z P, + nygj K, 83
1

Bu erda Easi - Ny - ayrim agregat uchun elektr energiyasining yillik sarfi; Rxuts,-Rxuz -
eng kup yuklangan smena uchun umumsex va umumzavod istemolchilarining xisobiy
kuvvatlari; Tms- sex aktiv yuklamasi maksimumining soatlar soni (malumotnomalardan
olinadi); n - sexdagi agregatlar soni; m-zavod sexlarining soni; Kmx -
maksimumlarning xar xillik koeffitsienti.

Jadval 8.1
Maxsulot Ulchov birligi Sarfning  urtacha
solishtirma me’yori
CHuyan 9,7
Elektrotexnik pulati kVt.ch/T 677,2
Marten pulat 11,9
Kora metall prokati 102,5

Pulat trubalar 133,3




Sikik xavo kVt.ch/ming m° 80
Temir madan kazib chik-sh kVt.ch/T 56,5
Margens madan kazib chik-sh 90,2
Neftni kayta ishlash kVt.ch/T 29,5
Gazni kayta ishlash kVt.ch/ming m® 15,8
Arralangan yogoch kVt.ch/ming m° 19
Sement kVt.ch/T 106
Temir beton konstruksiya-lari kVt.ch/m® 28,1
Asbit 600,5
kVt.ch/T

Paxta ipli gazlama 1100
Junli gazlama kVt.ch/ming m? 2390
SHoyi gazlama 1210

Elektroenergiyani solishtirma sarfi usulini
chikaradigan yillik maxsulotining mikdori ma’lum bulganda dastlabki xisoblamda

ishlatish mumkin. Bu usulning afzaliligi

sanoat korxonasining ishlab

shundan iboratki,

xisobiy yuklama

aniklanayotganda elektr istemolchilarning nominal kuvvatlarini bilishning zaruriyati

yuKk.

Xisobiy yuklamani korxona maydonining yuza birligiga
solishtirma yuklama asosida aniklash.

Istemolchilar guruxi
kuyidagicha aniklanadi:

Rx=Ro-F

8.4

tugri keladigan

uchun xisobiy yuklama solishtirma kuvvat buyicha

Bu erda F - gurux istemolchilari joylashgan maydon yuzasi, m? Ro- ishlab
chikarish maydonining 1m? ga tugri keladigan solishtirma xisobiy kuvvat, kVt/m?.
Kuyidagi jadval turli sanoat tarmoklarining ishlab chikarish binolarida 1m? ga

tugri keladigan yuklamalarning taxminiy solishtirma zichligi kursatilgan.

Jadval 8.2

Ishlab chikarish binolari Ro, Vt/m®

Kuyuvchi va erituvchi sexlar 230+370

Mexanika va yiguv sexlari 200-300

Elektr payvandlash va termik sexlar 300-600

SHtampovkalovchi va frezorlash sexlari 150-300

Metal konstruksiya sexlari 350-390

Instrumetal sexlar 50+100

Plastmass zavodining presslovchi sexi 100-200

Tog-shaxta kurilmalari zavodi 400-420




Kransozlik zavodi 330-350
Neft apparatlari zavodi 220-270
Presslash sexlari 277-300

Xisobiy kuvvatni yuza birligiga tugri keladigan solishtirma yuklama asosida
xisoblash usulini kichik va urta mashinasozlik zavodlari sexlarining universal
tarmoklari uchun foydalanish tavsiya etiladi. Bunday sexlarda kup mikdordagi kichik
kuvvatli istemolchilar ishlab chikarish maydonlarida deyarli tekis taksimlanadilar.
Universal tarmoklar texnologik jarayonlarni uzgarishi va kurilmalarning joylarini
almashtirish talablariga javob beradi. Universal tarmoklar magistral shina utkazgichlar
asosida bajariladi va ularning xisobiy yuklamalari yukorida keltirilgan formula asosida,
muayan istemolchilarning kuvvatlarini xisobga olmagan xolda, aniklanadi.

Xisobiy yuklamani urnatilgan kuvvat va talab
koeffitsienta buyicha aniklash.
Xisobiy kuvvatni ushbu usulda aniklash uchun istemolchilar guruxining
urnatilgan Rn kuvvati, kuvvat koeffitsienti sosq va talab koeffitsienti Kta ning
kiymatlari ma’lum bulish kerak.

Rx=Kta - Rn; 8.5
O =P -1gp 8.6
P
S =P +0 =——
y 0 080 8.7

Bu erda Kta - mazkur gurux istemolchilari uchun talab koeffitsienti (kiymati
ma’lumotnomalardan olinadi); sos ¢ - gurux istemolchilari uchun ma’lumotnomadan
olinadigan kuvvat koeffitsienti; tg ¢ ning mikdori sos ¢ ga mos keladi. Talab
koeffitsienti usuli sanoat korxonalarining elektr ta’minoti yukori pogonalaridagi xisobiy
kuvvati aniklashda foydalanadi.

Elektr ta’minoti tizimining tugunlaridagi (sexlar, korxonalar, korpuslar) xisobiy
kuvvat aloxida istemolchilari-ning xisobiy kuvvatlarini yigindisi asosida maksimumlar
xar xilligi koeffitsientini xisobga olgan xolda aniklanadi.

5. :\/(ig):[ingz K. 8.8

Bu erda 2 Rx - mavjud guruxlarning aktiv xisobiy kuvvatlarini yigindisi; > QX -
mavjud guruxlarning reaktiv xisobiy kuvvatlarining yigindisi; Kmx - guruxlar uchun
maksimumlar xar xilligi koeffitsienti. Uning kiymati kurilayotgan tugunning korxona
elektr ta’minoti tizimdagi urniga boglik bulib 0,85-1 oraligida buladi.



Xisobiy yuklamani urnatilgan kuvvat va talab koeffitsienti buyicha aniklash
taxminiy usul bulib, xomaki xisoblashlarda va umumkorxona yuklamalarini aniklashda
ishlatilishini tavsiya etiladi.

Xisobiy yuklamani urtacha kuvvat va forma koeffitsienti asosida aniklash.

Mazkur usulda xisobiy va urtacha kvadrat yuklamalar teng deb olinadi. Bunday
joizlik takrorlanuvchi kiska rejimda ishlaydigan istemolchilar gurux uchun xamma vakt
tugridir. Ish rejimlari davomli bulgan, kup sonli va kuvvatlari uzaro kam farklanadigan
istemolchilar guruxi uchun xam kabul kilinishi mumkin.

Urtacha kuvvat va forma koeffitsienti asosida aniklash uchun sex shina
utkazgichlarining, sex TP kichik kuchlanishli shinalarining, 10 kVIi BTK shinalarining
xisobiy yuklama-larini topishda ishlatish tavsiya etiladi. Gurux istemolchilar uchun
xisobiy yuklama kuyidagi munosabatdan aniklanadi:

Rx = Kfa - Rurm; 8-9
Q0 = Kfr - Qurm yoki Qx = Rx tg o; 8-10
_ 2 2
SX—\/PX —I—Q)C 8-11
K, =—
Buerda " ¢« — p  bulib, yuklamalar grafigini vakt buyicha notekisligini
y

kursatadi. Unumdorligi barkaror sex va zavodlar uchun koeffitsientning kiymati etarli
darajada stabil buladi. Loyixalash jarayonida Kfa koeffitsietining kiymatini uxshash
texnologiyali korxonaning tajribaviy kursatgichlarini taxlil kilish natijasidan olinadi.
Agar bunday tajribaviy natijalar ma’lum bulsa, u xolda Kfa=1,1 - 1,2 oraligida olinishi
mumkin. FElektr ta’minot tizimining yukori pogonalariga koeffitsientning kichik
kiymatlari tugri keladi.
YUkorida keltirilgan formulalardagi katta yuklamali smenadagi urtacha
kuvvatlariga aniklashda kuyidagi usullardan foydalanish mumkin:
1) Urnatilgan kuvvat va ishlatilish koeffitsientiga asoslangan usul, bunda
Rurm=Kia Rn;  Qurm=Kir Qn yoki Qurm=Rurmtg ¢
2) Maxsulot birligiga tugri keladigan elektr energiyaning solishtirma sarfi va
smenada tayyorlanadigan maxsu-lotlar soniga asoslangan usul.
3) Korxona maydonining yuza birligiga tugri keladigan solishtirma yuklamaga
asoslangan usul.
Ekspluatatsiya sharoitida urta kuvvatlarni aktiv va reaktiv energiya
xisoblagichlarining kursatgichlari buyicha aniklanadi.



TEKSHIRISH SAVOLLARI :

. Xisobiy kuvvatni aniklash usullarining ikki guruxni tushuntiring.

. Maxsulot birligiga tugri keladigan elektr energiyasi asosida xisobiy kuvvatni
aniklash usulini tushuntiring.

. YUza birligiga tugri keladigan yuklama asosida xisobiy kuvvatni aniklash usulini
tushuntiring.

. Talab koeffitsienti usulining moxiyati nimadan iborat?

. Urtacha kuvvat va forma koeffitsient asosida xisobiy kuvvatni aniklash kanday
iste’molchilarga uchun tugri xisoblanadi?



MA’RUZA -7

ELEKTR ENERGETIK KURILMALARNING ISHDAN CHIKISHLARI
OKIBATLARI

Reja:

1. Xisobiy kuvvatni aniklashning statistik usuli.

2. Integral kursatgichlar: urtacha yuklama va urtacha kvadrat chetlanish.

3. Talab koeffitsienti.

4. Xisobiy kuvvatni statistik usulda aniklash tartibi.

5. Xisobily yuklamani tartibga solingan diagrammalar usuli. Iste’molchilarning
effektiv soni. Asosiy formulalar.

6. Transformatorrlardagi nobudgarchiliklarni xisobga olish.

Tayanch iboralar: integral kursatgich, kvadrat chetlanish, parametr, effektiv
son, tula xisobiy yuklama, statistik usul, tartibga solingan diagramma, kuvvat
koeffitsienti, sinxron yuritgichlar, nobudgarchilik.

Gurux istemolchilarining xisobiy kuvvatlari ushbu usul bilan aniklanganda ikkita
intergral kursatgichlar urtacha yuklama Rur.t va urtacha kvadrat chetlanish o,

asosida yozilgan kuyidagicha formuladan foydalaniladi:
P,=P, . +00,, 9.1

Bu erda B - sochilish ulchovining karraligi, t - tekshiri-layotgan kattalikni
yuklamaning urtacha mikdori intervaliga tegishli ekanligini gurux yuklamalar grafigi
uchun

P, = o 9.2

Bu erda m - yuklamalar grafidagi oraligi 3To bulgan intervallar soni (ushbu
oralikda tok utkazuvchining kizishi vakt doimiyligi).

Gurux yuklamalar grafigi uchun urtacha kvadrat chetlanish kuyidagi formuladan
aniklanadi:

(P1+P2+---+P )

2

ﬂa—gmf4g—gwf+n4&—gw)
Oy = . 9.3

Utkazgichlarni parametrlarini aniklashda =2,5 kabul kilish mumkin, u xolda




uax

P,=P, . +250, =K.,(P,+P,++P, )+

+ 2’5\/(O-Hm ) PH1)2 + (O-Hm ) PH2)2 Tt (O-Hm ’ PH")Z = 9.4
K, -P +250, -Pn

Bir xil kuvvatli istemolchilar guruxi uchun Rn=Rn/n

P =P (K + 2’50"’") ~ (K + —2’50”“0))10 9.5
o = | Baar T e T T ) :
Bu erda
o = 20 o= I
" Ja 30
Xar xil kuvvatli istemolchilar uchun n ni urniga ne €é6ée€aie, 6 dolda
P, = [Km + m} P, 9.6
Bu erda
2-P,
n3 B PH.M(ZKC 97
Kuyidagi belgilashlarni kiritamiz:
2,50, 5
Kym = ﬁ; K, = Kuy +Kym 0.8
U xolda Rxt = Kta - Rn 9.9

Bu erda Kta - talab koeffitsienti; Kut - chetlanish koeffitsienti. Kup yillar
davomida xar xil korxonalarda tajribaviy kuzatishlar utkazish va olingan ma’lumotlarni
taxlil asosida koeffi-sientlarning ishonchli kiymatlari anik-langan. SHu natijalar asosida
xar xil Kia uchun munosabatlar aniklangan (rasm 9.1)

o - koeffitsentining kiymatini aniklashda kuyidagi jadvaldan foydalaniladi.

4,500 &

&5

: My = BT*AT

B4 =57

0,19

775

Ko g o DEF o,
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Pacm 9.1



Jadval 9.1

Kuchlanish kV Urtacha tula kuvvat S kVA
T=60min a.=2 T=90min a=3 T=12 min a=4
0,38 50 110 145
0,66 90 190 250
6,0 500 1500 3000
10,0 850 2700 5000

1000 Voltgacha bulgan elektr tizimning tuguni uchun Xxisobiy kuvvatni statik
usulda topish kuyidagi tartibda bajariladi:
1. Smenaga tugri keladigan aktiv, reaktiv, tula kuvvatlar aniklanadi.

P, = ZI:P'W

0, = ZQ’W -0,,

Bu erda
P'yM = K'ua .P'H

Q'yM = P'yM .tng

Bunda R,', Kj' - kurilayotgan gurux istemolchilarining urnatilgan kuvvati va
ishlatilish koeffitsienti.

2. Istemolchilarning effektiv soni ne aniklanadi.

3. Gurux istemolchilarining kuvvatlari asosida va ne topiladi.

4. Ishlatilish  koeffitsienti Ki va n asosida rasm 9.1

xarakteristikalardan Kut ni kiymati aniklanadi.
5. Talab koeffitsientining kiymati (9.8) orkali topiladi.
6. Xar bir gurux uchun aktiv, reaktiv va tula xisobiy yuklamalar aniklanadi.

kursatilgan

Rx = Kta-Rn

Qx = Rxa-tg ¢

Sx = \/P)fﬂ + pr

Tugunga taalukli xisobiy kuvvatni aniklash uchun uzgaruvchan grafikli elektr
istemolchilarning xisobiy yuklamalarini yigindisini uzgarmas grafikli istemol-
chilarning urtacha yuklamalariga kushiladi.



7. Transformatorning xisobiy yuklamasini topishda barcha tugunlardagi urtacha
yuklamalarning va  kompensatsiyalovchi  kurilmalarning  kuvvatlarini
yigindilari olinadi (Qkk manfiy ishorali buladi)

8. 1000 Voltdan yukori kuchlanishli elektr tizimi tugunidagi xisobiy yuklama
katta yuklamali smenadagi mavjud tugunlarning urtacha yuklamalarining
yigin-disiga teng.

Statistik usulda xisobiy yuklamani aniklashni istalgan yuz berish extimolligi
uchun bajarish mumkin. Tanishilgan usulni kuchlanishi 1000 Voltgacha bulgan ayrim
gurux va tugun istemolchilarning xisobiy yuklamalarini aniklashda ishlatish maksadga
muvofikdir.

Xisobiy yuklamani aniklashning tartibga solingan diagrammalar usuli.

Xozirgi vaktda sanoat korxonalarining xisobiy yuklama- larini aniklashda
ishlatiladigan asosiy usul - bu tartibga solingan diagrammalar usulidir. Usulni ishlatish
uchun korxona xududida va sexda joylashgan elektr istemolchilarining nominal
kursatgichlari berilgan bulishi kerak.

Sanoat korxonalarining elektr ta’minoti tizimining xamma pogonalarida xisobiy
yuklamani urtacha kuvvat va maksimumli koeffitsienti negizida kuyidagicha aniklanadi:

Px :R'Ma.Pyp :KMG.KM(J.ZPHi 910
i=1

Xisobiy yuklama sifatida T=3T0=30 min. vakt oraligi uchun xisoblangan urtacha
yuklama kabul kilinadi. Albatta, bu interval kunlik grafikning shunday kismi uchun
olinadiki, unda 30 minutli urcha kuvvat maksimum buladi. SHuning uchun (9.10)
munosabatni ushbu kurinishda yozish maksadga muvofikdir.

Px(30) — KmaKuaZPfti

Kma - eng katta yuklamali smena uchun xisobiy yuklamani urtacha yuklamadan
kancha Kkattaligini kursatadi. Bu koeffitsientni kiymatini topish uchun analistik ifodalar
mavjud bulib, ular asosida 9.2 rasm kursatilgan Kma= f (ne) funksiyalar turli ishlatilish
koeffitsientlari uchun kurilgan [A4].

Gurux istemolchilarining xisobiy reaktiv kuvvati urtacha reaktiv kuvvat mikdori
bilan belgilanadi.

Agar n.<10 bulsa, Q,=1,1 Qy
ne>10 bulsa, Qp= Qur
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Bu erda Qss= Rutge yoki Qss= KiQu

2 2
Xisobiy tula kuvvat S, = \/Rc + O

Elektr istemolchilarning effektiv soni ne deganda, bir xil rejimda ishlovchi
kuvvatlari teng bulgan shunday istemolchilar soni tushuniladiki, ulov mavjud xar xil
rejimda ishlovchi va kuvvatlari teng bulmagan istemolchilardek xisobiy kuvvat sodir
kiladi. Uni kuyidagi formula bilan aniklanadi.

2 2
(=~
> 7
1

15

(X LA o A 1]
7\
V4
4
=
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oy
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72

2

n 2
Bu erda [E PHJ - tuguncha tegishli bulgan barcha istemolchilar nominal
1

kuvvatlari yigindisining kvadrati; E . 725, sha kuvvatlarning kvadratlarini
1
yigindisi.
Kam sonli elektroistemolchilri uchun ne ni aniklashda kuyidagi sodalashtirilgan
munosabatlarni ishlatish mumkin:

P]VICZKC
1) Agar n>4 va " = P < 3 pulsa n=n,

MUH



Bu erda Rmaks, Rmin - guruxga tegishli istemolchilarning eng kattasi va kichikning
nominal kuvvatlari

2) Agar m>3 va Kia > 0,2 bulsa,
n
2 E P
1

Hhnmaxce

Bu erda Rn maks -guruxdagi eng katta istemolchining nominal kuvvati.
3) Bir fazali elektr istemolchilari guruxi uchun

2> P,
1 =

5 3P 9.14

Hnmarxc

Bu erda ZPHZ' - bir fazali elektr istemolchilarning nominal kuvvatlarini
1

yigindisi: Rymaks - Shu istemolchilarining eng kattasining nominal kuvvati.
Kam sonli elektr istemolchilar uchun xisobiy yuklamalarni aniklashda kuyidagi
soddalashtirilgan usullarda bajariladi:

n 3 3
a) Agar n<3 bulsa P, = ZPHi A ON Izqﬂi ZZPHJg(Pi 9.15
1 1 1

Istemolchining kuvvat koeffitsientining kiymati noma’lum bulsa, davomli
rejimda yuritgichlar uchun - cos ¢=0,8, kiska takrorlanuvchi rejimli elektr yuritgichlar
uchun cos ¢=0,7 olinadi.

b) Agar n>3 va ne < 4 bulsa,

=2 Rk e Zqu Z 8P K opi 916

Koeffitsientlarning  kursatgichlari noma’lum bulsa, davomli rejimdagi
istemolchilar uchun Kyua=0,9; sos ¢=0,8, takrorlanuvchi kiska rejimdagi istemolchilar
uchun mos ravishda 0,75 va 0,7 olinishi mumkin.

v) Uzgarmas yuklamali istemolchilar uchun

Rx=Rur; Qx=Qur; Rur=KiaRn 9.17



Sinxron yuritgichlarning xisobiy reaktiv yuklamasini urtachaga teng deb olinadi,
yani Qur=Kir-Qn, kondensator batareyalar uchun

UxaK

Bu erda U, - kondensatorkutblaridagi xakikiy kuchla-nishning mikdori. 1000
Voltgacha bulgan elektr ta’minoti tizimi tugunlaridagi (kuch shkaflari, shina
utkazgichlari, radial va magistral liniyalar) xisobiy yuklamalarni aniklashda kuyidagi
usul tavsiya etiladi:

1) Elektr ta’minoti tizimining tugunida xar Xil rejimda ishlovchi va uzgaruvchi
grafigi istemolchilar guruxlari mavjud bulsa, xisobiy kuvvat

n
P, = KQZI:PW. -
Agar n<10 bulsa, Q5=1,1>" Qu 9.19
ne>10 bulsa, Q=" Qu 9.20

1

Tugun uchun tula xisobiy kuvvat va ishlatilish koeffi-sientining urtacha muallak
kiymati mos ravishda kuyidagicha aniklanadi:

SXT :\/P)Z(T+Q)2(T
>~
> 7,

KHAT — 9.21

Bu erda Rxt, Qt, Sxt - tugun uchun xisobiy aktiv, reaktiv va tula kuvvatlar, Ruri,
Quri - tugundagi i gurux istemolchilarining eng yuklamali smena uchun urtacha aktiv,
reaktiv kuvvatlari; n - tugundagi istemolchilar guruxlarining soni; ne - tugundagi
barcha istemolchilarning effektiv soni, Kma - yuklamalar maksimum koeffitsienti bulib,
uning kiymatini rasm 9.2 kursatilgan xarakteristikalardan Pe va Kiat asosida aniklanadi;
Rni - i gurux istemolchilari nominal kuvvatlarining yigindisi.
2) Agar ta’minot tugunida uzgarmas yuklamali grafik bilan ishlovchi istemolchilar

guruxlari mavjud bulsa,



Py = Kmazpypi + ZPypi 9.22
1 1
n.<10 bulsa, Oy, = 1.1 O, + > O, 9.23
1 1

ne>10 bulsa, Oxr = > O, + >, O,/ 9.24
1 1

Bu erda
m - uzgarmas yuklamali grafikga ega bulgan guruxlar soni

Kmazlll)pi 71-12 QYPNZ Oyp; - uzgaruvchan  grafikli  istemolchilar

guruxlarining xisobiy aktiv va reaktiv yuklamalari;

m m

ZPVU' ) Z QVTJ' - kam uzgaruvchi grafikli istemol-chilar guruxlarining
1 1

urtacha aktiv va reaktiv yuklamalari.

3) Elektr ta’minoti tizimi tugunida uch fazali va bir fazali uzgaruvchan grafikli va
uzgarmas grafikli istemol-chilar guruxlari mavjud bulsa,

m o) my "
Pyr = Kma(ZI: Pypi +21:Pypj)+zllpypf< +ZPypl 9.25
Bu erda n; - uch fazali uzgaruvchan grafikli guruxlar soni;
n, - bir fazali uzgaruvchan grafikli guruxlar soni;
m;- uch fazali kam uzgaruvchan grafikli guruxlar soni;
m, - bir fazali kam uzgaruvchan grafikli guruxlar soni.

4) 1000 Voltdan yukori bulgan elektr ta’minoti tizimining tuguni uchun xisobiy
yuklama aniklanganda sex transformator-laridagi nobudgarchiliklarni xam xisobga olish
zarur buladi. Bu nobudgarchiliklar kiymatlarini, grafiklar yoki kuvvati 1000 kVt dan
oshmaydigan transformatorlar uchun, kuyidagi munosabatlar orkali aniklash mumkin:

ARt = (0,02 + 0,025) St 9.28
AQt = (0,105 + 0,125) 9.29

Bu erda ARt, AQt - transformatordagi aktiv, reaktiv kuvvatlar nobudgarchiliklar.



No ok~ whE

TEKSHIRISH SAVOLLARI :
Statistik ishlatiladigan xisobiy kuvvat formulasini tushuntirib bering.
Sochilish ulchovining karraliligi nima?
Urtacha kvadrat chetlanish kanday aniklanadi?
Talab koeffitsientining tashkil etuvchilarini tushuntiring.
Statistik usulda xisobiy kuvvatni aniklash tartibini tushuntiring.
Tartibga solingan diagrammalar usulining asosiy formulasini tushuntiring.
Iste’molchilarning effektiv soni nima?.



MA’RUZA -8

KELTIRILGAN XARAJATLAR USLUBI BUYICHA ISHONCHLILIKNI
TEXNIK-IKTISODIY TAXLILI

Reja:

1. Tartibga solingan diagrammalar usulini kullash tartibi.
2. YUklamalarning chukki kiymatlari.

3. Sex elektr tarmoklari kuchlanishini tanlash.

Tayanch iboralar: tugun, universal, ishlatilish koeffitsienti, solishtirish, chukki
kiymatlar, ishga tushirish toki, kiska tutashgan rotor, fazaviy rotor, sex, industrial usul,
taksimlash shkaflari, shina, yulduz sxema.

Xisobiy yuklamani mazkur usul bilan aniklanganda kuyidagicha tartibga roya
Kilinadi:

1) 1000 Voltgacha va undan yukori bulgan uzgaruvchan grafikli istemolchilar
uchun;

a) urnatilgan istemolchilarning umumiy soni aniklanadi:

b) tugunga taalukli bulgan istemolchilarning nominal kuv-vatlari va urtacha

yuklamalarning yigindilari topiladi;

v) eng katta istemolchining nominal kuvvati topiladi va taxlil kilinayotgan

guruxlarning aktiv yuklama buyicha urtacha ishlatilish koeffitsienti aniklanadi;

g) ne va Kma lar aniklanib, Rx va Qx topiladi.

2) Elektr ta’minoti tugunida uzgarmas yuklamali grafikda ishlovchi gurux
istemolchilari mavjud bulgan takdirda, ularning soni, nominal va urtacha
kuvvatlari aniklanadi.

3) Kurilayotgan tugun uchun kuchlanishi 1000 Voltgacha istemolchilarning
umumiy mikdori nominal kuvvatlari, urtacha va xisobiy yuklamalari buyicha
umumiy natijalar olinadi.

4) Tugunga taalukli yoritish kurilmalarining umumiy urnatilgan kuvvatlari,
urtacha va xisobiy yuklamalari topiladi.

5) Agar kurilayotgan tugunda kompensatsiyalovchi uskunalar mavjud bulsa,
ularning  umumiy nominal kuvvatlari, urtacha va xisobiy yuklamalari
aniklanadi.

6) Tugunga tegishli bulgan barcha ishchi transformatordagi aktiv va reaktiv
kuvvatlar nobudgarchiliklarning yigin-dilari topiladi.

7) Elektr ta’minotining kurilayotgan tuguni buyicha 1000 Voltdan yukori bulgan
istemolchilarning soni, nominal kuvvati, urtacha va xisobiy yuklamalari
buyicha umumiy natijalar aniklanadi.



Tanishib chikilgan xisobiy yuklamaning aniklash uchun usuli buyicha kuyidagi
xulosalar kilish mumkin:

a) Tartibiga solingan diagrammalar usuli universal bulib, uni xar turli uch fazali
va bir fazali, xar xil ish rejimli (davomli, takrorlanuvchi kiska mudatli va kiska
muddatli) istemolchilarning xisobiy yuklamalarini aniklashda ishlatish mumkin;

b) Xar xil gurux istemolchilari uchun ishlatilish koeffitsientining kiymati
uzgarmas bulib, guruxdagi istemolchilari soniga boglik emas, bu esa gurux istemolchi-
larining urtacha yuklamasini ishonchli kiymatini aniklash imkoniyatini beradi;

v) Biror agregatning ish rejimini uzgarishini inobatga olish uchun uning
ishlatilish koeffitsienti kiymatini uzgartiladi;

g) Xisoblab topilgan urtacha yuklama kiymatini ekspluatatsiya jarayonida olingan
kursatgichlar bilan solishtirish imkoniyati mavjud;

d) Elektr ta’minoti tizimidagi xisobiy yuklamani urtacha kuvvat va maksimum
koeffitsienti asosida aniklashda extimollar nazariyasining asosiy kursatmalaridan
foydala-nilgan.

YUKklamalarning chuqqi giymatlarini aniklash.

YUklamaning chukki kiymati deganda, 1-2 sekund davom etadigan tokning
maksimal kiymati tushuniladi. Asinxron yuritgichning chukki toki - bu uning ishga
tushirish toki bulib, nominal tokka nisbatan karraligi mashina pasportida kursatiladi.

1. =1,,,,, =Al,

v

Bu erda A:I’;ﬂ - ishga tushirish tokining karraligi; In - elektr yuritgichini

H

nominal toki, A., lis, - ishga tushirish toki, A.
Agar tarmokga 2 dan 5 tagacha elektr yuritgichlar ulansa, chukki tok kuyidagicha
topiladi:

n—I1
Ir - II/III_IT -+ ZIH
1

Bu erda lishe - 1shga tushirish toklarning eng kattasi, A;
n—1
ZIH - eng katta ishga tushirish tokli istemolchidan boshka barcha elektr
: yuritgichlarning nominal toklarini yigindisi, A.
Agar gurux istemolchilarining soni beshdan ortik bulsa chukki tokni aniklashda
ushbu munosabatdan foydalaniladi:

|r= Iisht + (Ix_ Kilnm)



Bu erda I - ishga tushirish toklarning eng kattasi, A;
l, - istemolchilar guruxining xisobiy toki, A;
I.m - ishga tushirish toki katta bulgan elektr yuritgichning nominal toki, A
(UD=100% ga keltirilgan);
Ki- ushbu elektr yuritgichning ishlatilish koeffitsienti.
Ayrim istemolchining eng katta ishga tushirish toki ma’lum bulmasa kuyidagi
kursatmalaridan foydalanish mumkin:

1) Kiska tutashgan rotorli asinxron yuritgichlar va sinxron mashinalar uchun
ishga tushirish tokining kiymati nominal tokning besh karraligiga teng deb
olish mumkin;

2) Uzgarmas tok elektr yuritgichlari va fazaviy rotorli asinxron yuritgichlar uchun
ishga tushurish tokining kiymatini nominal tokning 2,5 karraliga teng Kilib
olish tavsiya etiladi;

3) Pech va payvandlash transformatorlarining ishga tushirish toki sifatida nominal
tokning (UD=100% ga keltirilmagan) uch karraligini olish mumkin;

4) Kontaktli payvandlash kurilmalarining ishga tushirish kuvvati taxminan
nominal kuvvatning (pasportdagi UD uchun) uch karraliga teng deb olish
mumekin.

Sexlarning elektr tarmoklari.

Sex elektr tarmoklarining sxemalari elektr istemolchilarning kuvvatlari, ularning
soni, joylanishi va boshka omillarga boglik bulgan xolda,

- elektr ta’minoti tizimi istemolchilarning toifalariga karab kerakli darajadagi

ishonchlilikni ta’minlashi;

- ekspluatatsiya sharoitida kulay bulishi;

- kapital sarfi, rangli metallarni ishlatilishi, ekspluatatsiya xarajatlari va

energiyani nobudgarchiligi buyicha texnik - ikdisodiy kursatgichlari optimal

bulishi;

- elektr tarmoklari mantajida industrial va tezkor usul-larni joriy kilish imkoniyati

bulishi kerak.



Sex ichkarisida ta’minlovchi va taksimlash tarmoklari mavjud bulib, ular
transformator podstansiyasining kichik kuchlanishli shinalarini taksimlash shkaflari
(TSH), taksimlagich shina utkazgichlari yoki katta kuvvatli istemolchilar bilan
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Pacm 10.1

boglaydilar. Ayrim xollarda ta’minlovchi tarmoklar BTM (blok transformator
magistral) sxemasida bajariladi. (rasm 10.1 a, b)

1-ta’minlovchi magistral; 2-taksimlovchi shina utkazgichlari.

Sex ichkarisidagi taksimlash tarmoklari orkali istemolchilarga energiya bevosita
uzatiladi. Taksimlash tarmoklari taksimlovchi shina utkazgichlari va taksimlash
shkaflari orkali bajariladi.

Sex ichkarisidagi elektr tarmoklarining tuzilishi buyicha radial, magistral va
aralash sxemalarga bulish mumkin. Radial sxemalarda katta kuvvatli istemolchilar TP
dan chikadigan maxsus liniyalar orkali elektr energiyasini kabul kiladilar (rasm 10.2).

it}

Radial tarmoklar odatda utkazgich yoki kabel liniyalari orkali bajariladi. Radial
sxemani avzalligi, uning yukori darajadagi ishonchlilikni ta’min lashi va kiska tutashuv



toki mikdorini ozligidir. Kamchiliklari esa kuyidagilardan iborat: kup mikdorda
utkazgich materiallar, trubalar, taksimlash shkaflarining sarflanishi; ishlati-ladigan
ximoya va kommutatsiya apparatlar sonining kupligi; tarmoklarni texnologik
jarayonlari  uzgarishiga moslashu-vining chegaralanganli; yukori darajadagi
industriallashgan montaj texnologiyalarini ishlatililolmasligi.

Magistral sxemalar korxona maydonida tekis taksimlangan istemolchilarni
elektr energiyasi bilan ta’minlashda keng ishlatiladi (rasm 10.1 a, b).

Magistral sxemalar kuyidagi xarakterli xusiyatlarga ega:

1. Magistral sxemaning ishonchligini darajasi radial sxemaga nisbatan past
xisoblanadi, chunki magistral buzilganda barcha istemolchilar energiya
man’basidan uziladi.

2. Urnatiladigan apparatlarning ozligi va montaj ishlarining arzonligi xisobiga
magistral tarmoklarni tayyorlash radial tarmoklarga nisbatan arzon tushadi.

3. Magistral sxemalarni shinali utkazgichlar asosida industrial usullari bilan tez
va oson yigish mumkin.

4. Magistral tarmoklarning kiska tutashuv toklari katta buladi, lekin ulardagi
kuvvat va kuchlanish nobudgarchiliklari radial tarmoklardagiga nisbatan kam
buladi.

Amaliyotda sex istemolchilarining energiya ta’minotida magistral va radial

sxemalari aralash ishlatiladi va xar xil toifali istemolchilarning ishonchlilikga
kuyiladigan talablari koniktiriladi.

Sex elektr tarmoklari kuchlanishini tanlash

1000 Volgacha bulgan sex elektr tarmoklarida kuyidagi kuchlanishli uch fazali
tizimlar ishlatilish mumkin. 127-220;  220-380;  380-660,V

Kuchlanish 127 va 220 V bulgan uch fazali tizimni elektr ta’minoti uchun
ishlatilsa elektr energiyasini nobudgarchi-ligini mikdori katta buladi va rangli
metallning sarfi kup buladi. SHuning uchun bunday tizimlar fakat er osti kurilmalarida
ishlatiladi. Sanoat korxonalarining elektr ta’minotida 220-380V tizim eng kup
tarkalgan. Sex podstansiyasidagi kuch transformatorlarning ikkilamchi chulgamlari
yulduz sxemasida ulaniladi. Bunday xolda faza liniyalari aro kuchlanish 380 V bulsa,
nol va faza liniyalari orasidagi kuchlanish 220V ni tashkil etadi. Kuchlanishi 220-380 V
tizimni ishlatilganda yoritish uskunalari va elektr yuritgichlarni bir tizimga ulash
mumkin.

Sex maydonining yuza birligiga tugri keladigan solishtirma yuklama mikdori
katta bulgan xollarda kuchlanishi 380-660 V bulgan uch fazali tizim ishlatiladi. Bunday
tizim boshkalariga nisbatan kuyidagi afzalliklarga ega:



mavjud:

Ok wnhE

. Kuchlanishi 660 V bulgan sex tarmoklari uchun ranli metall kam ishlatiladi;

bunday tarmoklarda elektr energiyasining nobudgarchiligi 380 V i
tarmoklarga nisbatan oz buladi.

Kuchlanishi 660 V bulgan elektr yuritgichni 380 V li tarmokga ulash mumkin.
Buning uchun yuritgichning chulgamlarini uchburchak sxemasida ulash kifoya.
Elektr yuritgichlarning kuvvati 600-700 kVt atrofida bulganda, ularni 660 V
kuchlanishga tayyorlansa, kurilmaning texnik-iktisodiy kursatgichlari eng
optimal bulish isbotlangan.

. Agar 660 V kuchlanish kabul kilinsa sex podstansiyalarida katta kuvvatli

transformatorlarni (2500 kVA gacha) ishlatish mumkin.
SHu bilan birga kuchlanishi 660 V li tarmoklarning kuyidagi kamchiliklari

. YOritish kurilmalarini elektr energiyasi bilan ta’minlash uchun maxsus

0,66/0,22 transformator urnatish kerak, buladi.
Kuchlanishni ulchash zanjirlari uchun kushimcha 660/100 Voltli kuchlanish
transformatorini ishlatish tugri keladi.

TEKSHIRISH SAVOLLARI :

Tartibga solingan diagrammalar usulini afzalliklarini tushuntirib bering.
Y Uklamaning chukki kiymatiga ta’rif bering.

Sex elektr tarmoklariga kanday talablar kuyiladi?

Radial va magistral sxemalarni solishtiring.

Sex elektr tarmoklarida kanday kuchlanishlar ishlatiladi?



MA’RUZA-9

ELEKTR TA’MINOTI TIZIMLARINING ISHONCHLILIGINI
TA’MINLOVCHI VOSITALAR

Reja:

1. Elektr ta’minoti tizimida kiska tutashuv.

2. Kiska tutashuv jarayonining difersial tenglamasi va uning echimi.

3. Zarb koeffitsienti. Davriy tashkil etuvchi tokning boshlangich effektiv kiymati.

4. Kiska tutashuv zanjirining parametrlarini aniklash.

5. Almashtirish sxemalari. K.t. tokini aniklash.

Tayanch iboralar: Kiska tutashuv, neytral, uta kuchlanish, uzgich, buylanma
karshilik, tuyinish, differsial tenglama, induktivlik, aperiodik, fazalar farki, oniy kiymat,
zarb toki, parametr, bazaviy kuvvat, ketma-ket, parallel, uchburchak.

Kiska tutashuv deganda, normal ish xolatida uchramaydigan, fazalar aro tutashuv
yoki neytral nuktasi zaminlangan tizimlarda, bir va undan kup fazalarni er bilan
tutashuvi tushuniladi.

Uch fazali tizimida kuyidagi KT lar bulishi mumkin:

1. Uch fazali kiska tutashuv-uchta fazaning bitta joyda va bir vaktda uzaro

tutashuvi.

2. Ikki fazali kiska tutashuv - uch fazali tizimda ikkita fazaning bevosita
tutashuvi.

3. Bir fazali kiska tutashuv-neytrali zaminlagan uch fazali tizimda bitta fazasining
erga tutashuvi.

Kiska tutashuv sodir bulishiga asosiy sabablar, bu - izolyasiyaning mexanik
shkastlanishi - er ishlari jarayonida kabelni ishdan chikishi; chinni izolyasiyalarni
sinishi; xavo liniyalari ustunlarini yikilishi; eskirish, ya’ni izolyasiyalash xususiyatlarini
yomonlashuvi; izolyasiyani namlanishi; atmosfe-rada sodir bkladigan uta kuchlanishdan
fazalarni birikishi; xar xil utkazgich materiallar bilan fazalarni koplanishi; operativ
kommutatsiyalar jarayonida xatoliklarga yul kuyilishi v.x.k.

K.t. sodir bulgan, zanjirlarda tokning mikdori keskin ortadi va tizimning ayrim
joylarida kuchlanish kamayib ketadi. K.t. bulgan nuktalarda yoy xosil bulishi natijasida
apparatlar, mashinalar va boshka kurilmalar tula yoki kisman buziladi. K.t. joyiga yakin
bulgan utkazgichlar, izolyatorlar va elektr mashinalarining chulgamlariga katta mexanik
kuchlar ta’sir etadi. YUkori mikdordagi toklar natijasida utkagichlarni kizishidan kabel
tarmoklarida, tarkatish kurilmalarida va elektr ta’minoti tizimining boshka
elementlarida yongin chikishi mumkin. Kuchlanishni pasayishi mexanizmlarning
normal ish xolatini buzilishiga, yuritgichlar va agregatlarni tuxtashiga olib keladi. K.t.
elektroenergetika tizimiga katta salbiy ta’sir kursatib, generatorlarning parallel



ishlashini buzilishiga va sistemaning barkarorligi izdan chikishiga olib kelish mumkin.
K.t. okibatlarini kamaytirish uchun tizimning shikastlangan kismini tezkor ishlaydigan
uzgichlar orkali jadallik bilan uchirishi zarur. Barcha elektr apparatlari, elektr
kurilmalarining tok utkazuvchi kismlarini shunday tanlash kerakki, ular utish
jarayonidagi katta mikdorli k.t. toklarga bardosh bera olishsin. Buning uchun k..
toklarni tugri xisoblash va uning mikdoriga karab elektr apparatlari va kurilmalarni
tanlash maksadga muvofikdir.

K.t. tokining ta’sirini kamaytirishda generatorlarni kuzgatish toklarini avtomatik
rostlashning axamiyati katta bulib, ular avariya xolatlarda kuchlanishni kerakli
mikdorini ushlab turish imkonini beradi.

Elektr ta’minoti tizimida bir fazali k.t. eng kup sodir buladi. Kam uchraydigani va
eng xafligi - uch fazali k.t. bulib, elektr kurilmalarini tanlash jarayonida ushbu k.t. toki
xisoblanadi. K.t. tokini xisoblaganda kuyidagi cheklanishlar kabul kilinadi:

1. Uch fazali tarmoklar simmetrik;

2. Mavjud elektr man’balari elektr yurituvchi kuchlarining fazalari bir xil;

3. Xavo va kabel tarmoklarida sigimlar xisobga olinmaydi;

4. Elektr ta’minoti tizimi elementlari fakat buylanma aktiv va induktiv

karshiliklardan iborat;

5. K.t. tokining man’balari vazifasini turbo va gidroge-neratorlar, sinxron

kompensatorlar va yuritgichlar, asinxron mashinalar utaydilar;

6. Magnit tizimlarida tuyinish sodir bulmaydi;

7. Barcha elektr stansiyalardagi sinxron generatorlar kuzgatish tokini rostlovchi

avtomatik kurilmalar bilan jixozlangan.

Bu cheklanishlar xisobiy k.t. tokini aniklashni osonlashtiradi va kup bulmagan
joiz xatoliklarga olib keladi.

Elektr ta’minoti tizimidagi utish jarayonlarining ichida eng xavfligi uch fazali
kiska tutashuvdir. Ma’lumki, induktiv va aktiv karshiliklardan tuzilgan elektr
zandiridagi utish jarayoni birinchi darajali differensial tenglama bilan yoziladi. Bunday
tenglamaning echimi ikki tashkil etuvchidan iborat bulib, biri - erkin tashkil etuvchisi,
ikkinchisi - turgun xolat tashkil etuvchisi.

Birinchi tashkil etuvchisini topish uchun differatsial tenglamani ung tomonini
nolga tenglab echiladi va u vakt utishi bilan yukolib boradi. Uni aperiodik tashkil
etuvchi deyiladi. Ikkinchi xususiy echim bulib, majburiy rejimdagi tokni belgilaydi va
uning kiymatini aniklashda differetsial tenglamani ung tomonini, ya’ni elektr
manbasini, xisobga olib echiladi va turgun xolat uchun tok aniklanadi.

Ketma-ket ulangan aktiv karshilik Z va induktivlik L lardan tuzilgan elektr
zanjirini elektr manbasiga ulangandagi jarayon kuyidagi differsial tenglama bilan
tavsiflanadi:



: di
ir+L—=u 111
dt
Bu erda i, u - tok va kuchlanishlarning oniy kiymatlari. Ushbu tenglamaning

echimi k.t. tokini mikdorini beradi. Agar zanjir stabil sinusoidal man’baga ulansa:

t

sin(ot + ot — @y ) + 1,0/ 11.2

1k :1n +1a :Inmax

I- davriy tashkil etuvchisi.

I- operiodik tashkil etuvchi
In max - turgun xolatida sinusoidal kiska tutashuv tokining maksimal kiymati.

w=2~f - uzgaruvchan tokning burchak chastotasi

o - sinusoidal kuchlanishga ulanish fazali.
Q- K.t. tokini iy bilan manba kulanishi u ora-sidagi fazalar

farki ( @ ~90°).
I,o - aperiodik tashkil etuvchining t=0 vaktdagi kiymati.
L_Xo

T- vakt doimiyligi T=="=
T r

Agar k.t. kuchlanishning noldan utayotgan vaktida bulsa, ya’ni a=0 bulsa, t=0

xolat uchun (11.2) dan

Inmaxsin(-90°)+ia0=0 yOkl iaozlnmax 11,3

Rasm 11.1 da k.t. toki va uning tashkil etuvchilarining vakt buyicha uzgarish egri
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Pacm 11.1.



chiziklari kursatilgan. Davriy va aperiodik tashkil etuvchilarning yigindisi k.t. tokining
vakt buyicha uzgarish egri chizigini beradi.

Kiska tutashish tokining eng katta oniy kiymatini zarb toki deb ataladi va k.t.
boshlanganidan yarim davr utgandan sung, ya’ni t=0,01S da, sodir buladi. U xolda
(11.2) dan (11.3) ni inobatga olib kuyidagi munosabatni yozishimiz mumkin.

0.01 0.01
i3:Inmax Sin(1800+0_900)+1nmax€ T :Inmax(l_g T ):K3Inmax:K3\/§In011'4
Bu erda K3 - zarb koeffitsienti bulib, u zarb tokining mikdorini davriy tashkil
etuvchining maksimal kiymatidan necha marotaba kattaligini kursatadi. Kuchlanishi
1000V dan yukori bulgan elektr tarmoklari uchun K3 =1,8. U xolda (11.4) dan

13 = I'SInmaX = 1.8\/ 2In0 11.5
2,0 I S—
ky T | Npu x/r=16-.160
18 —
/
i Npu x fr=0~16

14

%2 .

10

4 5 8 0 12 # xfr
| ] 1 1 1 | 1

2
1
20 40 60 60 100 120 140 160

Pacm 11.2

Bu erda Ino - davriy tashkil etuvchi tokining boshlangich effektiv kiymati. Kiska
tutashuv birinchi davridagi effektiv kiymatini eng katta effektiv k.t. toki deyiladi va u
kuyidagicha aniklanadi.

Iy = InO\/1+2(K3 —1)2 11.6

Kz koeffitsientining mikdori Kk.t. zanjirining aktiv va induktiv karshiliklarining
kiymatlariga boglik (rasm 11.2).
Kiska tutashuv tokini xisoblashda kuyidagi belgilashlar xam ishlatiladi:




I"'=1n,- k.t. tokining davriy tashkil etuvchisining boshlan-gich effektiv kiymati.

lo» - k.t. tokining t=0,2 s dagi oniy kiymati.
Ik = I..- k.t. tokining turgun rejimi uchun effektiv kiymati.
So.2 - k.t. kuvvatining T=0,2 s dagi kiymati.

Kiska tutashuv zanjirining parametrlarini aniklash.

K.t. tokini topish uchun elektr ta’minoti tizimining normal sharoitiga mos
keladigan bir liniyali xisoblash sxemasi tuziladi va undagi energiya man’balari parallel
ulangan deb karaladi. Xisoblash sxemasida barcha man’balar (generatorlar, sinxronlar
kompensatorlar, katta kuvvatli sinxron va asinxron mashinalar, energosistemalar),
transformatorlar, xavo va kabel liniyalari, reaktorlar kursatiladi. Xisoblash sxemasi
asosida almashtirish sxemasi tuziladi. Unda tizimdagi barcha elementlarning
karshiliklari kursatiladi va k.t. toki aniklanishi kerak bulgan nukta belgilanadi.

Generatorlar, katta kuvvatli transformatorlar, xavo liniyalari, reaktorlar
almashlash sxemada induktiv karshilik sifatida kursatiladi. Kuchlanishi 6-10 kV bulgan
kabel liniyalar, kuvvati 1600 kV.A va undan kichik bulgan transformatorlar almashlash
sxemada aktiv va induktiv Kkarshiliklar deb olinadi. Barcha karshiliklar nomli yoki
nisbiy birliklarda olinishi mumkin.

K.t. tokini xisoblashda kuchlanish va kuvvatning bazoviy mikdorlari kabul
kilinadi. Bazoviy kuchlanish sifatida k.t. toki xisoblanayotgan nuktaning urtacha
kuchlanishini olish mumkin. Bu esa kuyidagi kiymatlardan biri bulishi mumkin:

Us;=230; 115; 37; 105; 63; 3,15;0,4;.... 0,23 kV

Bazoviy kuvvat tarikasida 100 yoki 1000 MV.A olinadi. Elektr ta’minoti tizimi
ayrim elementlarining karshiliklarini aniklash formulalari kuyidagi jadvalda keltirilgan.

Jadval 11.1
Elektr krilma | Almashtirish Xisoblash formulalari
elementi sxemasi Nomli birliklarda, | Nisbiy birliklarda
Om
Generator o x4% UZ o X% Sg
100 S, 100 S,
U S .
Energosistema X= Yok | x. = yoki
J \/gl y3,HOM U yp \/EI y3,HOM U yp
i S
6 -
2 Xx =—= YOKi




OF S
X =X nom % Xx = Xs¢ gom HSM
Transformator u, % UZ u.% S
_ d Xy = Sk 56
100 S, 100 S,
Aktiv karshilik | Aktiv karshilik xisobga
xisobga olinganda olinganda
L P U210~ P,S,107°
=— 5 i =——F——
SHOM S}ZIOM
Pk , Ul S
X :\/ufk —(—)? = x, = \/ufk — (P_k)z =6
SHOM SHOM SHOM SHOM
Reaktor U2 S
UYP UYP
Liniya g OF S
- X =X01—26 X+ zxol—;3
- pr UYP
2
_ 1 Y5 S
D r=rol—>- o =Tyl ——
2
Uy U

11.1 jadvalga ilova. Sn- elektr uskunaning tula nominal kuvvati (generatorni,
transformatorni, energosistemani), MV.A; Sb - bazaviy kuvvat, MV.A; Sk -
energosistemani kt kuvvati, MV.A; luz.n - uzgichni nominal uzish toki, kA; X.s -
energosistemani nisbiy nominal karshiligi; uk - transformatorni kt. kuchlanishi; Xr-
reaktorni karshiligi, Om; Rk- transformatorni kt nobudgarchiligi, kVt; chy X, - liniyani 1
km uzunligiga tugri keladigan aktiv va induktiv karshilik; L - liniyani uzunligi, km; Ub
- bazaviy kuchlanish, kV; Uur -elektr uskunaning urnatilgan joyidagi kuchlanishning
urtacha kiymati, kV; Xd - generatorning uta utish induktiv karshiligi.

Sxema elementlarining boshlangich parametrlar Xd %, 1k%, Rk, Xo, CHo
katologlar yoki ma’lumotnomalardan aniklanadi. K.t. Almashtirish sxemasida k.t.
nuktasigacha bulgan natijaviy karshilikni aniklashda kuyidagi uzgartishlar ishlatiladi:

1) Karshiliklarni ketma-ket ulanganda

Kekv = Xp+Xo+.....+ X, 11.7

2) Karshiliklar parallel ulanganda



X = 11.8

Pacm 11.2

X1X3 . X XIXZ . X X2X3

= ; 5= ; 6= 11.9
X+ X, + X5 X+ X, + X5 X+ X, + X5

4

4)YUlduzdan uchburchakga utishda ishlatiladigan formulalar:

X, X,

6 4 XS

Almashtirish sxemasida uzgartirishlar manbadan k.t. nuktasiga tomon olib
beriladi.

Agar karshiliklar nisbiy birliklarda xisoblangan bulsa, k.t. toki kuyidagicha
aniklanadi:

I6 I Se
H I — 6 . I = —
yoki 1lpo Z.. ;Bu erda 6 \/§U

[.n=——
n0 X*H

X.n - K.t. nuktasidan manbagiga bulgan natijaviy karshilik;
Uur- k.t. sodir bulgan nuktadagi urtacha kuchlanish.
Agar manba kuchlanishi uzgarmas bulsa, ya’ni X.,>3 munosabat bajarilganda,



Ino=1In=1k
Xisoblash nomli birliklarda olib berilganda KT toki kuyidagicha aniklanadi.

U
I,= ﬁ—y; 11.11

Bu erda Uur-k.t sodir bulgan joydagi kuchlanishning urtacha kiymati, kV; Xi-

\\\\\\\\\\

inobatga olinsa.

U
Lo = \@;3 11.12
H
Bu erda
Z, =+X2 +R2 i |
H H H - natijaviy tula karshilik

K.t. tokining mikdoriga karab elektr apparatlari, izolyatorlar, shina va kabellar
kabul Kilinadi.

TEKSHIRISH SAVOLLARI :

1. Kiska tutashuvga ta’rif bering.

2. K.t. sodir bulish sabablari nimalardan iborat ?

3. K.t. tokini xisoblashdagi cheklanishlarni tushuntirib bering.

4. K.t. jarayonining differensial tenglamasi echimlarni tashkil etuvchilarini
tushuntiring.

5. K.t. zanjirining parametrlarini kanday formulalar asosida aniklanadi ?.

6. K.t. zanjirlarining natijaviy karshilikni aniklash usullarini tushuntirib bering.
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MASALA Ne 1

ELEKTR TA’MINOTI TIZIMLAR ELEMENTLARINING ISHONCHLILIK
KURSATGICHLARINI ANILASH

transformatorni asosiy o ‘Ichamlarini hisoblash misolida.

Transformatorni asosiy o‘lchamlarini aniglash uchun dastlabki taxminiy hisoblash
bajariladi. Bu hisoblashlarda asosan sterjenning diametri va chulg‘amni bo‘yi va
sterjenning kesim yuzasi aniglanadi. Sterjenning diametrini aniglashda uni
transformator sterjenidan quvvat bilan bog‘lovchi ifoda bilan aniglaymiz.

Transformator tuzilishi fazoviy va tekis konstruksiyali bo‘ladi. Tekis konstruksiyali
magnit tizimi keng arqalgan bo‘lib u ham sterjenli (rasm, a) va zirhli (tashqi qobiqli)
(rasm, b) ko‘rinishlari bo‘ladi. Ushbu kurs loyihasida fagat ustunli magnit tizimli

transformator loyihalanadi.

_____4___

- - -

a) b)

1-rasm. Tekis konstruksiyali transformatorlar to‘zilishi. A) —sterjenli (ustunli), b)-
zirhli (tashqi gobigli).

1. Transformatorning asosiy elektr kattaliklarini hisoblash.

Transformatorni hisoblash asosiy elektr kattalikarni hisoblashdan boshlanadi.
Dastlab transformatorning asosiy elektr parametrlarini aniglaymiz.

Sterjendagi quvvat:

Bu erda, m-fazalar soni.



Transformatorni nominal toklari:

. S
HIO x/§U o

Past kuchlanish tomonda:

| S
ANy o

Faza kuchlanishlar:

CHulg‘amlar yulduzcha ulanganda:
Ugo =U 0! /3;
CHulg‘amlar uchburchak ulanganda:
Ud)ﬂ = UHH
Faza toklari:
CHulg‘amlar yulduzcha ulanganda:
1, =1, /-3
CHulg‘amlar uchburchak ulanganda:

I D I H
Transformatorni asosiy o‘lchamlarini hisoblaymiz.

O‘Ichamlarni aniqlovchi ifodadagi parametrlarni aniqlaymiz.

Up = x/Uf _Uf
Bu erda: U,-trnasformatorni qisga tutashuv kuchlanishi (nisbiy
topshirigda beriladi;
U, -qgisga tutashuv kuchlanishining aktiv tashkil etuvchisi
_ AP,
* 10-S
Bu erda, 4Ry-qisga tutashuv quvvati isrofi, kV1t.

a,=a,+(a+a,)/3-10° =a, +1,25-K -4/S’

birlikda),

Bu erda, K-transformatorni quvvtai va kuchlainishiga garab quyidagi jadvaldan

olinadi.



1-jadval. (2.1) ifodadagi K koeffitsientning tavsiya gilinadigan giymatlari.

Quvvati, Kuchlanish
KVA 6va 10 kV 35 kV 110 kV
250 gacha 0,63 0,65-0,58 i
400-630 0,53 0,65-0,58 i
1000-6300 0,51-0,43 0,52-0,48 i
10000-80000 i 0,48-0,46 0,68-0,58

Transformatorni tuzilishini belgilovchi asosiy konstruktiv koeffitsient-p bo‘lib, u
transformatorni bo‘yi bilan eni nisbati bilan aniqlanadi. Ushbu koeffitsient odatda
hisoblashlar orqali aniklanadi. Ammo, bu hisoblashlar katta hajmdaa bo‘lgani uchun
ushbu koeffitsient quyidagi jadvaldan tanlanadi. Transformatorni eni bilan bo‘yini

bog‘lovchi koeffitsient B ni -jadvaldan tanlaymiz.
2-jadval. B ni tavsiya gilinadigan giymatlari.

Quuvvati, Alyuminiy Mis
KVA 6val0kV| 35kV | 110kV |6val0kV| 35kV | 110 kV
25-100 1,2-16 i i 1,824 - i
160-630 12-16 | 1,215 - 1824 |1824| -
1000-6300 | 1,3-1,7 | 1,2-1,6 i 2026 |1824| -
6300-16000 - 11-13 | 1,1-1,3 - 1,720 | 1620
- i i - 13-16 | 1518

B ni tanlangan qiymati asosida transformatorni asosiy o‘lchamlarini hisoblaymiz.
2. Transformatorni asosiy o‘lchamlarini aniqlash:

Sterjenning diametri

d = O,507-z{/

Bu erda, a,-transformatorning sochilish kanali keltirilgan giymati, mm;

S"a, [k,
f -up-Bf-Kf’

B-transformator enining bo‘yiga nisbati bilan aniqlanadigan koeffitsient, 1
jadvaldan aniglanadi;
k-transformatorni sochilish koeffitsienti, 2 —jadvaldan olinadi.



V.-sterjendagi tavsiya etiladigan induksiya, 3-jadvaldan olinadi, TI;
Ks-doira yuzini aktiv po‘lat bilan to‘ldirish koeffitsienti bo‘lib quyidagi
ifodadan aniklanadi:
Ks=kpk3 ;
Bu erda ks —to‘ldirish koeffitsienti bo‘lib k3 =0,955-0,97 atrofida tanlanadi.

Jadval Ne3 Transformator sterjenlaridagi induksiyaning tavsiya qilinadigan qiymati.

Po‘lat tipi Transformator quvvati S, kVA
160 gacha 250-1000 1600 va undan
ko‘proq
Moyli transformatorlar
3411, 3412, 3413 1,45-1,50 1,50-1,55 1,55-1,60
3404, 3405, 3406, 1,50-1,55 1,55-1,60 1,50-1,65
3407, 3408
Moysiz transformatorlar
3411, 3412, 3413 1,35-1,40 1,40-1,45 1,45-1,55
3404, 3405, 3406, 1,40-1,45 1,50-1,55 1,50-1,60
3407, 3408

Sterjenning kesim yuzasi

2
17, . =k, ﬁ[ij ;
' 2

CHulg‘amning o‘rtacha diametri:
di, =a-d;
CHulg‘amning uzunligi
=7, S
Sterjenning uzunligi
0. =0+2-1,
Bu erda, lp-chulg‘amdan yarmogacha bo‘lgan izolyasiya oralig‘i bo‘lib —jadvaldan

tanlanadi.



MASALA Ne 2

ELEMENTLARNI KETMA-KET ULANGAN SXEMANING
ISHONCHLILIGINI XISOBLASH

yuqori va past kuchlanishli chulg ‘amlarini hisoblash chulg ‘amlarni sinash

kuchlanishlarini aniglash misolida.

Transformator o‘lchamlarini asosan izolyasiya oraliglari belgilaydi. Izolyasiya
oraliglarini sinash kuchlanishlari aniglab beradi. Transformator izolyasiyasi 3 turga
bo‘linadi:

1.CHulg‘amning asosiy izolyasiyasi (boshqa fazalar va neytral qgismlardan
izolyasiya).

2. bo‘ylama izolyasiya (o‘ramlararo, qatlamlararo, galtaklar orasidagi
izolyasiya).

3. CHiqishlardagi izolyasiya (o‘tkazuvchi izolyatorlar va chulg‘amgacha bo‘lgan
izolyatorlar).

Izolyasiya oraliglari sinash kuchlanishi bo‘yicha tanlanadi. Sinash kuchlanishi
chulg‘amning nominal kuchlanishi bo‘yicha —jadvaldan tanlanadi.

Jadval Ne4. Sinash kuchlanishlari jadvali.

Nominal 3 6 | 10 | 15 | 20 | 35 | 110 | 150 | 220 | 330 | 500
kuchlanish, kV

Ishchi 36 |7,2/120175| 24 |40,5| 126 | 172 | 252 | 363 | 525
kuchlanish, kV

Sinash 18 | 25| 35 | 45 | 55 | 85 | 200 | 230 | 325 | 460 | 630
kuchlanishi, kV




61
82

CTtepxeH

[MacT KywWIaHHUII YyJIFaMK
1-¢a3 10Kopy KyUWIAHWII JyIIFaMA
2-(aza I0KOPH KyUIAHHII TyJIFaMU

01 | 612 | P 822

aol ay aip a a?

A 4
A
A 4

2-pacM. UyrramiiapHU acOCHI M30JISILHS YIuamiiapy.

Sinov kuchlanishlari bo‘yicha quyidagi jadvallardan izolyasiya oraliglarini
tanlaymiz.

Jadval Ne5. Past kuchlanishli chulg‘amning asosiy izolyasiyasi.

Transformator Usin, loa, PK bilan sterjen oralig ‘i, mm
quvvati, kVA kV mm do1 ats; | ag ls1
25-250 5 15 Karton - 4 -
2x0,5
400-630 5 15 - 5 -
1000-2500 5 20 4 6 15 18




630-1600 18; 25 va 30 4 6 15 25
35

2500-6300 18; 25 va 50 4 8 | 175 25
35

630 va yugori 45 50 5 10 20 30

630 va yugori 55 75 5 13 23 45

Hamma 85 85 6 19 30 70

quvvatlar

YUgqori kulanishli chulg‘amlarni izolyasiya oraliglari quyidagi jadvaldan tanlanadi.
Izlolyasiya oraliglari quyidagi 2—rasmda ko‘rsatilgan.

Jadval Ne6. YUqori kuchlanishli chulg‘amning asosiy izolyasiyasi.

Transformator Usin, lo, | 0sn, | YUK bilan sterjen oralig‘i, mm
quvvati, KVA kV mm | mm aiy o012 Aot I,
25-100 18;25va |20 - 9 2,5 4 10
35
160-630 18; 25va |30 - 9 3 5 15
35
1000-6300 18;25va |50 2 20 4 15 18
35
630-1600 45 50 2 20 4 15 20
160-630 95 50 2 27 5 17,5 30
1000-6300 85 75 2 27 5 20 50
10000 va yugori 85 80 3 30 6 23 50

Olingan natijalarni quyidagi ko‘rinishda yozamiz.

U,, =35B U, =85%B a,=27Tuum
Lo, = T5um a,, = 30mm
U, =18 U, =25%B a,=20mm

ay, = 20mm



Transformator chulg‘amlarini tanlash.

Transformator chulg‘amlari konsentrik va navbatlashib keladigan chulg‘amlarga
bo‘linadi (3-rasm). Transformator chulg‘amlarida asosan konsentrik chulg‘amlar
ishlatiladi. Ular silindrik, vintsimon va g‘altakli chulg‘amlar turlarga bo‘linadi.
Konsentrik chulg‘amlar slindr shaklida bo‘ladi. Konstruksiyasi jihatdan ular bir
qatalami, to‘g‘ri tortburchakli kesimli simdan qilingan ikki gatlamli, doiraviy kesimli
simdan qilingan ko‘p gatlamli, g‘altakli ko‘p gatlamli va b. bo‘ladi. Transformatorning
quvvati katta bo‘lmaganda va past kuchlanishlarda slindrsimon chulg‘amlar bevosita
magnit o‘tkazgich sterjeniga kiydiriladi (sterjenni siqib turuvchi yog‘och pona va
plankalar bir vaqtning o‘zida izolyatsiya vazifasini ham bajaradi ). Boshqga hollarda
elektr kartondan yoki bakelit loki shimdirilgan o‘rov qog‘ozidan tayyorlangan silindrga

joylashtiriladi.

o4 114
e — e —
E=== E===
= =
E=H E=H
= =
E== E==H
e — e —
E== E==
e — e —
E=== E===
a) 0)

Pacwm. 3. Tpancghopmamopnu a) konyenmpux 6a 6) armawunysyu yyneamiapu. FHOY-
10KOpu Kyuranuwiu wyaeam, I9-nacm xyunranuuiiu uyneam.

Navbatlashib keladigan diskli chulg‘amlar disklar shaklida tayyorlanadi (o‘ramlar
bitta tekislikda o‘ralgan). Magnit o‘tkazgich sterjenida aloxida NN g‘altaklar (disklar)
VN g‘altaklar bilan navbatlashib keladi (rasm).

Past kuchlanishli chulg‘amni hisoblash.
Silinrik chulg‘amni hisoblash. Transformatorni past kuchlanishli chulg‘amida

ko‘pincha to‘g‘ri burchakli simli silindrik chulg‘am ishlatiladi. Bu chulg‘amlar bir



qatlamli, ikki qatlamli va ayrim hollarda ko‘p qatlamli ko‘rinishda bajariladi. Ikki
qatlamli silindrik chulg‘amni hisoblaymiz.
Dastlab o‘ramdagi kuchlanish hisoblanadi.
U, =444-f-B,-17,;
Bu erda, f-tok chastotasi, Gs;
B.- sterjendagi magnit induksiya, TI;
P.- sterjenning kesim yuzasi, mm?.

CHulg‘amni o‘ramlar soni

Bu erda, Us-faza kuchlanishi, V;
O‘ramdagi tok zichligi alyuminiy uchun A =3,5-10° A/ m? mis simlar uchun
A =5,5-10° A/ m?deb qabul gilib o‘ram effektiv kesim yuzasini aniglaymiz.

I
i, =-2
A

Ikki qatlamli to‘g‘ri burchak simli silindrik chulg‘am gabul qilamiz. Qatlamdagi
o‘ramlar soni.

@, .
a)lcam - 2 ’

O‘ramni balandligini aniglaymiz.

h, = =

¥y )

Kesim yuzasi, sim markasi va o‘lchamlari quyidagi —jadvaldan tanlanadi va
quyidagi ko‘rinishda yoziladi:

= AJI5 xnx qxb ;

(]
UBOIAYUSIIU a xb

USOJIUUACUZ

AIllB — cumanap comu x<

Bu erda, a-tanlangan simning bo‘yi, b-tanlangan simning eni;
a’ va b’-tanlangan simning izolyasiyasi bilan o‘lchamlari. Ikki tomonlama
sim izolyasiyasi qalinligi 2-6=0,45 -0,55 atrofida tanlanadi. YA’ni:
a’=a+2-0

b'=b+2+5



O‘ramning effektiv kesim yuzasi

17, =nxaxb;

CHulg‘amni balandligi:

_ ’
l=w,, -a -

am 1

CHulg‘amdagi tok zichligi

VANIEES

77
CHulg‘amni radial o‘lchami
a=n_ -a-n,, +(n

Kram Kam

CHulg‘amni ichki diametri
D, =d +2a,,,
CHulg‘amni tashqi diametri
D, =4 +2-a,
CHulg‘amni kuchlanishi

Ud) = nKama)Kam U)?p )

—1)-5;



Jadval Ne7. to‘g ri burchakli chulg‘am simlarining o‘Ichamlari va kesim yuzasi.

al/b | 140|150 | 160 | 1,70 | 1,80 | 1,90 | 2,00 | 212 | 224 | 236 | 250 | 2,65 | 2,80 | 3,00 | 3,15 | 3,35 | 3,55 | 3,75 | 4,00 | 4,25 | 4,50
3,75 | 504 - 5,79 - 6,39 - 7,14 - 8,04 - 8,83 - - - - - - - - - -
400 | 539|579 619 644 | 684|724 | 764|812 | 860 | 889 | 945 | 10,1 | 10,7 - - - - - - - -
4,25 | 5,74 - 6,59 - 7,29 - 8,14 - 9,16 - 10,1 - 11,4 - - - - - - - -
450 | 609|654 699|729 | 774|819 |864 918|972 101|107 | 114|121 | 13,0 | 13,6 - - - - - -
4,75 | 6,44 - 7,39 - 8,19 - 9,14 - 10,3 - 11,3 - 12,8 - 14,4 - - - - - -
500 | 679|729 | 779|814 | 864|914 | 964 | 102 | 108 | 11,3 | 120 | 12,7 | 135 | 115 | 152 | 16,2 | 17,2 - - - -
530 | 7,21 - 8,27 - 9,18 - 10,2 - 11,5 - 12,7 - 14,3 - 16,2 - 18,3 - - - -
560 | 763819 875|916 |972|103)108 | 115|122 | 127 | 135|143 |151|163 | 171|182 | 193 | 20,1 | 215 - -
6,00 | 8,19 - 9,39 - 10,4 - 11,6 - 13,1 - 14,5 - 16,3 - 18,4 - 20,8 - 23,1 - -
6,30 | 861|924 987|104 | 110|116 | 122|130 | 138 | 143 | 152 | 16,2 | 171 | 184 | 193 | 206 | 21,8 | 228 | 243 | 259 | 27,5
6,70 | 9,17 - 10,5 - 11,7 - 13,0 - 14,7 - 16,2 - 18,2 - 20,6 - 23,2 - 25,9 - 29,3
710 | 973|104 112 | 117|124 | 131 | 138 | 147 | 155 | 16,2 | 172 | 183 | 193 | 20,8 | 21,8 | 23,2 | 24,7 | 258 | 275 | 293 | 31,1
750 | 10,3 - 11,8 - 13,1 - 14,6 - 16,4 - 18,2 - 20,5 - 23,1 - 26,1 - 29,1 - 32,9
800 | 110|118 | 126 | 132 | 140 | 148 | 156 | 166 | 176 | 183 | 195 | 20,7 | 219 | 235 | 247 | 263 | 279 | 29,1 | 311 | 33,1 | 351
8,50 | 11,7 - 13,4 - 14,9 - 16,6 - 18,7 - 20,7 - 23,3 - 26,2 - 29,6 - 33,1 - 37,4
900 |124 | 133 | 142 | 149 | 158 | 16,7 | 176 | 18,7 | 198 | 20,7 | 22,0 | 233 | 24,7 | 26,5 | 27,8 | 29,6 | 314 | 329 | 351 | 374 | 39,6
950 | 131 - 15,0 - 16,7 - 18,6 - 20,9 - 23,2 - 26,1 - 29,4 - 33,2 - 37,1 - 41,9
10,00 | 138 | 148 | 158 | 166 | 176 | 186 | 196 | 20,8 | 220 | 23,1 | 245 | 26,0 | 27,5 | 29,5 | 31,0 | 33,0 | 350 | 36,6 | 39,1 | 416 | 441
10,60 | 14,6 - 16,8 - 18,7 - 20,8 - 23,4 - 26,0 - 29,1 - 32,8 - 37,1 - 41,5 - 46,8
11,20 | 155 | 16,6 | 17,7 | 18,7 | 198 | 209 | 220 | 234 | 24,7 | 259 | 275 | 29,1 | 30,8 | 33,1 | 34,7 | 37,0 | 392 | 41,4 | 439 | 46,7 | 495
11,80 - - 18,7 - 20,9 - 23,2 - 26,1 - 29,0 - 32,5 - 36,6 - 41,3 - 46,3 - 52,2
12,50 - 185 | 198 | 209 | 221 | 234 | 246 | 26,1 | 276 | 29,0 | 30,7 | 32,6 | 345 | 37,0 | 388 | 41,3 | 43,8 | 46,0 | 49,1 | 52,3 | 55,4
13,20 - - - - 23,4 - 26,0 - 29,2 - 32,5 - 36,4 - 41,0 - 46,3 - 51,9 - 58,5
14,00 - - - - 248 | 26,2 | 276 | 29,3 | 310 | 325 | 345 | 36,6 | 38,7 | 415 | 436 | 464 | 492 | 520 | 55,1 | 58,6 | 62,1
15,00 - - - - - - 29,6 - 33,2 - 37,0 - 41,5 - 46,7 - 52,7 - 59,1 - 66,6
16,00 - - - - - - 316 | 336 | 355 | 372 | 395 | 419 | 443 | 475|499 | 531|563 591|631 ]671] 711




CHulg‘amni bo‘yi dastlabki hisoblashlardan katta bo‘lsa, yoki chulg‘amni radial
o‘lchami bo‘yicha nisbatan ancha katta bo‘lgani uchun ko‘p qatlamli chulg‘am
tanlanadi. Masalan, gatlamlar sonini 3 ta yoki 4 ta deb gabul qgilib hisoblashlarni
takrorlanadi.

YUgqori kuchlanishli chulg‘amni hisoblash

YUgqori kuchlanishli chulg‘amlarda tok kichikroq bo‘ladi. SHuning uchun bu
chulg‘amlarda odatda diametri kichik bo‘lgan dumaloq simlar qo‘llaniladi. Dumaloq
simli ko‘p gatlamli silindrik chulg‘amni hisoblash.

CHulg‘am kesim yuzasini taqriban quyidagi ifodadan hisoblanadi:

JZ

Olingan kesim yuzasi bo‘yicha —jadvaldan dumaloq sim tanlanadi va quyidagi

ko‘rinishda yozib olinadi:

UBOJISIYUSICLE d
CUM MAPKACU— CUMIIAP COHU X Y = AIIb < n,, x ==,
UBOTIAYUSIIIU d,

Bu erda, n,-o‘ramdagi parallel simlar soni.
Uramning to‘la kesim yuzasi:

17, =n, - I7, -10°°;

Bu erda P,’’-birta simning kesim yuzasi.
CHulg‘amdagi tok zichligi:

I
J, =22,

17, °
Qatlamdagi o‘ramlar soni:

I, -10°

-—1
.d2

a)ZKm =
yp2

8-jadval. PB (mis) va APB (alyuminiy) markali dumaloq simlarni diametri va

kesim yuzasi.
Diametr, Kesim Diametr, Kesim Diametr, Kesim
mm yuzasi, mm? mm yuzasi, mm? mm yuzasi, mm?
1,18 1,094 2,0 3,14 3,35 8,81
1,25 1,23 2,12 3,53 3,55 9,895




1,32 1,37 2,24 3,94 3,75 11,05
1,40 1,91 2,36 4,375 4,00 12,55
1,50 1,77 2,50 4,91 4,10 13,2
1,6 2,015 2,65 5,51 4,25 14,2
1,7 2,27 2,80 6,61 4.50 15,9
1,8 2,54 3,00 7,07 4,75 17,7
1,9 2,80 3,15 7,795 5,00 19,63

CHulg‘amdagi gatlamlar soni:

nKamZ = a)Z /a)KamZ;

Bu son yaqin butun songa yaxlitlanadi.
CHulg‘amning radial o‘lchami:
a2: [dIZ ) nKamZ + 5 ’ (nKamZ _l)].lois

Ekranli chulg‘amning radial o‘lchami:

a,=|d,-n_,,+5-(n,,,—1)+a,]-107°

ram ram2

CHulg‘amning ichki diametri

D", =D",4+2-a,

CHulg‘amni tashqi diametri

D'',=D",+2-a,,

To‘g‘ri burchakli simli chulg‘amni hisoblash.

Toki katta bo‘lgan chulg‘amlarda to‘g‘ri burchakli simlar ham qo‘llaniladi.
YUgqori kuchlanishli chulg‘amga ham ko‘p qatlamli silindrik to‘g‘ri burchakli simdan
olib hisoblashlarni bajaramiz. Qatlamlar sonini odatda 6-8 tadan ko‘p deb gqabul
gilinadi.

CHulg‘amdagi o‘ramlar soni:

U, _

U, '

W, =

Qatlamdagi o‘ramlar soni

,
n

Kam

a =

Kam



Effektiv o‘ramning kesim yuzasi

I
D2 .
) — =

7,’°
O‘ramdagi tok zichligi alyuminiy uchun A = 3,5-10° A/ x? mis simlar uchun
A =5,5-10° A/ »m?deb gabul gilinadi.

Elementar simlar sonini 1 ta deb gabul gilinadi. O‘ramni bo‘yi:

4
a3/

Krarm

h, =

x b

Sim tanlaymiz, o‘lchamlari quyidagicha bo‘lgan 4775 —nx a

—— x [T sim tanlaymiz
a'xb

CHulg‘amdagi tok zichligi

Iy

A =
17,

CHulg‘amning bo‘yi

CHulg‘amni radial o‘lchami

a,=n_ -n -a+(n_ —1)5

CHulg‘amning ichki diametri

D", = D" +2-a,
CHulg‘amni tashqi diametri
D', =D",+2-a,;
CHulg‘am kuchlanishini rostlash.

YUgqori kuchlanish chulg‘amining rostlash o‘ramlarini hisoblaymiz. Rostlash
pog‘onasidagi kuchlanish 2,5 % bo‘ladi. Rostlash kuchlanishi quyidagi ifodadan
aniglanadi:

AU, =U,, -0,025

Rostlash pog‘onasidagi o‘ramlar soni

AU
U

ANco =

>

Kuchlanish +5 % o°‘zgarishi kerak.



Pog‘onalardagi kuchlanish va o‘ramlar soni quyidagi jadvallar bo‘yicha

hisoblanadi.
9-jadval.  Kuchlanishi  rostlanadigan  chulg‘amning  o‘ramlarning
tagsimlanishi.
Pog‘onalar O‘ramlar soni Kuchlanish
1 Wo-2-Awy Un-2:4U,
2 Wao-Awy Up-4U,
3 W, Un
4 Wo+Aw, Un+4U,
5 Wot+2-Adw, Un+2-4U,

Kuchlanish ko‘pincha yuqori kuchlanish chulg‘ami tomonidan rostlanadi. Rostlash

zanjiri sxemasini ishlab chigib tushuntiruv yozuviga keltiriladi.



MASALA Ne 3

ELEMENTLARNI PARALEL ULANGAN SXEMANING ISHONCHLILIGINI
XISOBLASH
gisqa tutashuv parametrlarini hisoblash misolida.

Bu bo‘limda yuklama toki tufayli vujudga keladigan isroflar va uni xarakterlofchi
asosiy parametrlarni hisoblanadi. CHulg‘amdagi asosiy isroflar quyidagi ifodalardan
aniglanadi:

Alyuminiy simli chulg‘amlar uchun:
P, =1275-10"%-3%-G,;
Mis simli chulg‘amlar uchun:
P_=24-10%2.32.G,,;

Bu erda, J-chulg‘amlardagi tok zichligi, A/M?;

Gava Gy-alyuminiy va mis simli chulg‘amlarni massasi bo‘lib, quyidagi
ifodalardan hisoblanadi:

G,, =28-10%-c-D,, - cw- IT;

vp
G, —=8,47-10°-c-D,, - - IT;
Bu erda, P-o‘ramning kesim yuzasi, m?;
w-chulg‘amdagi o‘ramlar soni, dona;
S-sterjenlar soni, dona;
D,-p-chulg‘amning o‘rtacha diametri bo‘lib quyidagi ifodadan hisoblanadi:

D,+D
Dyp: 12 21

Bu erda, D; va D,-chulg‘amning ichki va tashqi diametrlari, m;
CHulg‘amdagi qo‘shimcha isroflar. Qo‘shimcha isroflar koeffitsienti:
To‘g‘ri burchakli mis simli chulg‘amlar uchun:

k, =1+0,95-10° - B -a® -n?;

Dumalog mis simli chulg‘amlar uchun:
k,=1+0,044-10° - 3,°> -d* - n?;

To‘g‘ri burchakli alyuminiy simli chulg‘amlar uchun:



k,=1+0,037-10°% - B% -a® -n?;

Dumaloq alyuminiy simli chulg‘amlar uchun:

k,=1+0,95-10° - 2,° -d* - n?;

Bu erda, a-to‘g‘ri burchakli simning bo‘yi, m;
d-dumalog simning diametri, m;
n-o‘ramdagi parallel simlar soni, dona.
B-koeffitsient quyidagi ifodadan aniglanadi:

To‘g‘ri burchakli simli chulg‘amlar uchun:

b-m

L= | K,

Dumaloq simli chulg‘amlar uchun:

Bu erda, b-to‘g‘ri burchakli simning eni, m;
m-qatlamdagi o‘ramlar soni, dona.
CHigishlardagi isroflarni hisoblash. CHigishning uzunligi:
«yulduz» ulangan chulg‘amlar uchun:
l.,,. =7,5-1;
«uchburchak» ulangan chulg‘amlar uchun:
l,.,..=14-1;

CHigishdagi metall massasi:

G,,=\,.-11,,. -7,
Bu erda, Pehig- chigishning kesim yuzasi bo‘lib, o‘ram yuzasiga teng deb olinadi.
CHiqishlardagi isroflar quyidagi ifodadan aniglanadi:

P, .=k-32-G,,.;
Bu erdagi k-koeffitsient ()- ifodadagidek olinadi.
Transformator bakidagi isroflar quyidagi ifoda bilan hisoblanadi:

Ry=10k'S,

Bu erda S-transformatorning nominal quvvati, kVA;

k-quyidagi jadvaldan aniglanadi.



10-jadval. k -koeffitsientni giymati.

Quuvvati 1000 gacha | 1000-4000 | 6300-10000 16000- 40000-
kVA 25000 63000
k 0,015-0,02 | 0,025-0,04 | 0,04-0,045 | 0,045-0,053 | 0,06-0,07

Qisqga tutashuv isroflarining to‘la qiymati:
Rq=Ras1'Kq1+ Ras2"Kqz+Rehigr+Renigz+Ro
Qisqa tutashuv isrofining qiymati topshirigda berilgan giymati bilan solishtiriladi.
Agar xatolik 5% dan oshmasa hisoblashlar davom ettiriladi.

Qisga tutashuv kuchlanishining aktiv tashkil etuvchisi

U, = =
= 10-S

Qisga tutashuvning reaktiv tashkil etuvchisi

7.92-f-S’-p-a, -k
p U2

P

U

CHulg‘amning radial razmeri
a, =a,, +(a, +a, )/ 3;

r

Qisqa tutashuv kuchlanishining to‘la qiymati

U, =,U2+U?




MASALA Ne 4

ISHONCHLILIRNI XISOBLASHDA ELEMENTLARNING KUZDA
TUTILGAN UCHIRILISHLARINI XISOBGA OLISHNI XISOBLASH

transformator magnit o ‘zagini hisoblash misolida.

Transformator magnit o‘zagini tanlash uchun dastlabki hisoblashdagi sterjenning
yuzasidan foydalanamiz. 11—jadvaldan sterjenning diametri bo‘yicha pog‘onalar soni va
k. koeffitsientni aniglaymiz. 12—jadvaldan esa sterjen paketlari o‘lchamlari razmerlarini
tanlaymiz.

Sterjenning kesim yuzasini paketlar o‘lchami bo‘yicha hisoblaymiz.

1., =a -b+a,-b,+a,-b;+a,-b,+a;,-b; +a,-b; +a, -b,;

YArmoning ham kesim yuzasi xuddi shunday hisoblanadi va oxirgi ikki
qo‘shiluvchi bo‘lmaydi:

17, = a, -b, +a, -b, +a;-b; +a, -b, +a; -bg;

Sterjenning uzunligi:

0. =0+4+20,:

Sterjenlar o‘qlari orasidagi masofa
C=D",+a,,;

Sterjenlardagi po‘lat massasi

G.=c-I7_-¢_-y;

(o3

Bu erda y—elektrotexnik po‘latning zichligi bo‘lib y=7650 kg/m®.

CHekka sterjenlar o‘qlar orasidagi joylashgan yarmoni massasi
G, =2(c—1)-C-17, -y

Y Armo chekkalaridagi po‘latni massalari:

G!=2-I7T,-h, -y;;

Y Armoni massasi

G, =G +G’

Magnit o‘zakni massasi

G =G, +G,

cm



Transformatorning salt ishlash isrofini hisoblaymiz. Sterjendagi magnit induksiya

u_-10

P

B, = ;
4,44- ft - I7.

Y Armodagi magnit induksiya

U, 6 -107

vy

B = dan 7

Bu erda U,-o‘ramdagi kuchlanish,V.

Markasi bo‘yicha sovuglayin yoyilgan elektrotexnik po‘latning solishtirma quvvat
isrofini -jadvaldan olamiz.

Salt ishlash isrofini hisoblash.

P,=K (P.-G,+P,-G,)+ > ps-ny-IT;

Bu erda, K-qo‘shimcha isroflarni hisobga oluvchi koeffitsient bo‘lib, K=1,03 gabul
gilinadi.

R va Py,-po‘latdagi solishtirma isroflar(-jadvaldan olinadi), kg/m?;

R,-qiya bog‘lanishlardagi quvvat isrofi (-jadvaldan olinadi) kVt/m?;

n;-bog‘lanishlar soni bo‘lib, masalan, 2 ta to‘g‘ri va 4 ta qiya bog ‘lanishlar bo‘lishi
mumkin;

P,-bog‘lanishlar yuzasi bo‘lib, to‘g‘ri bog‘lanish yuzasi sterjen yuzasiga teng deb,
qiya bog‘lanish yuzasi esa quyidagicha hisoblanadi:

P,=\2-P=1,414-P;

Magnit o‘zakning balandligi

h,=¢.+2h_:

Salt ishlash tokini hisoblash.

Transformatorni salt ishlash paytidagi magnitlovchi quvvati quyidagi ifodadan
hisoblanadi:

Q. =K,.(a.-G,+0q, -G,)+ D ay-nNy - IT;

Bu erda, K-qo‘shimcha isroflarni hisobga oluvchi koeffitsient bo‘lib, K=1,03 gabul
gilinadi.

0s Va Oya-po‘latdagi solishtirma reaktiv isroflar(-jadvaldan olinadi), kg/m?®;

Salt ishlash toki

. _ Qu .
o ’
10-S



Salt ishlash tokining aktiv tashkil etuvchisi

i, = 0
°@a " 10-S’

Salt ishlash tokining reaktiv tashkil etuvchisi

4- pacMm. CTep)KCHHUHI KECHM I03aCUHUHT KYPUHMIIIH.



Jadval Nel1. Uch fazali transformatorlarni pog‘onalar soni va kesim yuzasi.

Ko ‘rsatkich Sterjenlar pona bilan zichlashtirilgan, sterjenlar kesimi kanallar hisobga olinmagan
Transformator quvvati S, kVA 16 gacha 16 25 40-100 160-230
Sterjenning taxminiy diametri 0,08 gacha 0,08 0,09 0,10-0,24 | 0,16-0,18 | 0,20 | 0,22

Zichlovchi Pog‘onalar soni 1 2 3 4 5 6 6 7 8
plastina Koeffitsient ki, 0,636 | 0,786 | 0,851 | 0,861 | 0,890 | 0,91-0,92 0,913 0,918 | 0,928
bilan
Zichlovchi Pog‘onalar soni - - - - - - - 6 7
plastinasiz Koeffitsient ki, - - - - - - - 0,884 | 0,901
Ko ‘rsatkich Sterjenlar pona bilan zichlashtirilgan, sterjenlar kesimi kanallar hisobga olinmagan

Transformator quwati S, KVA 1000-1600 2500-6300 | 10000 | 16000 25000 | 32000 | 80000
Sterjenning taxminiy diametri 0,24- | 0,28- | 0,32- | 0,36- 0,40- 0,45-0,50 | 0,53-0,56 | 0,60- | 0,71-

026 | 030 | 034 | 038 | 042 067 | 075
Zichlovchi Pog‘onalar soni 8 8 9 9 11 14 15 16 16
pﬁslgrr]‘a Koeffitsient k. | 0,925 |0,928 |0,929 |0913 |0922 |0,927 0927 0929 | 0,931
Zichlovchi | Pog‘onalar soni 7 7 8 8 10 13 14 15 15
plastinasiz | Koeffitsientk, | 0,900 | 09- |0912| 0,89- | 0,907 0912 0914 | 0918 | 0,920

0,91 0,90




Jadval Nel2. Sterjenlardagi paketlarni o‘lchamlari.

Sterjen YArmo Sterjendagi paketlarning o ‘lchamlari,

S & Zichlovchi | Zichlovchi ax b, mm
g = plastinasiz plqstina N a
»h = bilan ya . ma

1 2 3 4 5 6 7 8
0,19 7 10927 | 6 |0890 | 5 | 100 | 18030 | 165x17 |145x14 | 130x8 | 115x7 | 100x5 | 75%x7 -
0,20 7 10918 | 6 | 0885 | 5 | 120 | 195%22 | 175%26 | 155%15 | 135x11| 120%x6 | 105%5 | 75%7 -
0,21 7 10922 | 6 |[0890 | 5 | 130 | 200%32 | 180x22 | 16014 | 145%8 | 130%x6 | 110%8 | 90%6 -
0,22 8 0929 | 7 0901 | 6 | 120 |215%23 | 195x28 | 175x15 | 15512 | 135%9 | 120%x5 | 105%4 | 75%7
0,23 8 (0933 | 7 | 0907 | 6 | 130 |220%34 | 205x19 | 185x16 | 165x12| 145%9 | 130x5 | 115%x5 | 90x6
0,24 8 10927 | 7 |0902 | 6 | 135 | 230%34 | 215x19 | 195x17 | 175x12 | 155%x9 | 135x8 | 120%x5 | 95%6
0,25 8 10929 | 7 | 0909 | 6 | 140 | 24035 | 220%24 | 200x16 | 180x12 | 155%11 | 140x6 | 120%6 | 100%5
0,26 8 10924 | 7 | 0900 | 6 | 155 | 250%35 | 230x25 | 215%13 | 195x13 | 175%10| 155%8 | 120%x9 | 105%6
0,27 8 10930 | 7 |[0901 | 6 | 155 | 260%36 | 240x25 | 215%20 | 195x13 | 170x11 | 155%5 | 135%x7 | 105%8
0,28 8 (0927 | 7 0903 | 6 | 175 |270%37 |250%26 |230x17 | 215%9 | 195x11 | 175%x9 | 135x13 | 105x7
0,29 8 10927 | 7 |[0899 | 6 | 165 | 28037 | 260x27 | 235%21 | 210x15 | 180%13 | 165%6 | 145%x6 | 115%8
0,30 8 (0930 | 7 0912 | 6 | 175 |295%28 | 270%37 | 250x18 | 230x13 | 215x8 | 175%18 | 135%12 | 105 %6




Jadval Ne13. Elektrotexnik po‘latdagi isroflar solishtirma qiymatlari.

r, Vi/kg rs, Vt/m?
V, Tl 3404, 3404, 3405, 0,30 | M4X, 0,28
0,35 mm | 0,30 mm mm mm

0,20 0,028 0,025 0,023 0,018 25 30
0,40 0,093 0,090 0,085 0,069 50 70
0,60 0,190 0,185 0,130 0,145 100 125
0,80 0,320 0,300 0,280 0,245 170 215
1,00 0,475 0,450 0,425 0,370 265 345
1,20 0,675 0,635 0,610 0,535 375 515
1,22 0,697 0,659 0,631 0,555 387 536
1,24 0,719 0,683 0,652 0,575 399 557
1,26 0,741 0,707 0,673 0,595 411 578
1,28 0,763 0,731 0,694 0,615 423 589
1,30 0,785 0,755 0,715 0,635 435 620
1,32 0,814 0,779 0,739 0,658 448 642
1,34 0,843 0,803 0,763 0,681 461 664
1,36 0,872 0,827 0,787 0,704 474 686
1,38 0,901 0,851 0,811 0,727 497 708
1,40 0,930 0,875 0,835 0,750 500 730
1,42 0,964 0,906 0,860 0,778 514 754
1,44 0,998 0,937 0,869 0,806 526 778
1,46 1,032 0,968 0,916 0,834 542 802
1,48 1,066 0,999 0,943 0,862 556 826
1,50 1,100 1,030 0,970 0,890 570 850
1,52 1,134 1,070 1,004 0,926 585 878
1,54 1,168 1,110 1,038 0,962 600 906
1,56 1,207 1,150 1,074 1,000 615 934
1,58 1,251 1,190 1,112 1,040 630 962
1,60 1,295 1,230 1,150 1,080 645 990
1,62 1,353 1,278 1,194 1,132 661 1017
1,64 1,411 1,326 1,238 1,184 677 1044
1,66 1,472 1,380 1,288 1,244 695 1071
1,68 1,536 1,440 1,344 1,312 709 1098
1,70 1,600 1,500 1,400 1,380 725 1125
1,72 1,672 1,560 1,460 1,472 741 1155
1,74 1,744 1,620 1,520 1,564 757 1185
1,76 1,824 1,692 1,588 1,660 773 1215
1,78 1,912 1,776 1,664 1,760 789 1245
1,80 2,000 1,860 1,740 1,860 805 1275
1,82 2,090 1,950 1,815 1,950 822 1305
1,84 2,180 2,040 1,890 2,040 839 1335
1,86 2,270 2,130 1,970 2,130 856 1365
1,88 2,360 2,220 2,060 2,220 873 1395
1,90 2,450 2,300 2,150 2,400 890 1425
1,95 2,700 2,530 2,390 2,530 930 1500
2,00 3,000 2,820 2,630 2,820 970 1580




Jadval Nel4. Elektrotexnik po‘latdagi isroflar solishtirma giymatlari.

q, Vt/kg g3, Vt/m®
V, Tl 3404, 3404, 3405, 0,30 | M4X, 0,28 3404 3405
0,35 mm | 0,30 mm mm mm

0,20 0,040 0,040 0,039 0,038 40 40

0,40 0.120 0,117 0,117 0,115 80 80

0,60 0,234 0,230 0,227 0,223 140 140

0,80 0,375 0,371 0,366 0,362 280 280

1,00 0,548 0,540 0,533 0,525 1000 900

1,20 0,752 0,742 0,7323 0,722 4000 3700
1,22 0,782 0,768 0,758 0,748 4680 4160
1,24 0,811 0,793 0,783 0,773 5360 4620
1,26 0,841 0,819 0,809 0,799 6040 5080
1,28 0,870 0,844 0,834 0,824 6720 5540
1,30 0,900 0,870 0,860 0,850 7400 6000
1,32 0,932 0,904 0,892 0,880 8200 6640
1,34 0,964 0,938 0,924 0,910 9000 7280
1,36 0,996 0,972 0,956 0,940 9800 7920
1,38 1,028 1,006 1,988 1,970 10600 8560
1,40 1,060 1,040 1,020 1,000 11400 9200
1,42 1,114 1,089 1,065 1,041 12440 10120
1,44 1,168 1,139 1,110 1,082 13480 11040
1,46 1,222 1,188 1,156 1,123 14520 11960
1,48 1,276 1,238 1,210 1,161 15560 12880
1,50 1,330 1,289 1,246 1,205 16600 13800
1,52 1,408 1,360 1,311 1,263 17960 14760
1,54 1,486 1,431 1,376 1,321 19320 15720
1,56 1,575 1,511 1,447 1,383 20700 16800
1,58 1,675 1,600 1,524 1,449 22100 18000
1,60 1,775 1,688 1,602 1,526 23500 19200
1,62 1,958 1,850 1,748 1,645 25100 20480
1,64 2,131 2,012 1,894 1,775 26700 21760
1,66 2,556 2,289 2,123 1,956 28600 23160
1,68 3,028 2,681 2,435 2,188 30800 24680
1,70 3,400 3,073 2,747 2,420 33000 27000
1,72 4,480 4,013 3,547 3,080 35400 28520
1,74 5,560 4,953 4,347 3,740 37800 30840
1,76 7,180 6,364 5,561 4,736 40800 33000
1,78 9,340 8,247 7,161 6,068 44400 35000
1,80 11,500 10,130 8,770 7,400 48000 37000
1,82 20,240 17,670 15,110 12,540 52000 39800
1,84 28,980 25,210 21,450 17,680 56000 43600
1,86 37,720 32,750 27,790 22,820 60000 47400
1,88 46,460 40,290 34,130 27,960 64000 51200
1,90 55,200 47,830 40,740 33,100 68000 55000
1,95 89,600 82,900 76,900 70,800 80000 65000
2,00 250,000 215,000 180,000 145,000 110000 75000




MASALA NeS

MURAKKAB SXEMA ELEKTR ULANISHLARING ISHONCHLILIGINI
XISOBLASHNI EXTIMOLLIK ANALITIK USLUBLARI

transformator bakining asosiy o ‘lchamlarini aniglash misolida.

Kontur toklar usuli.

a) Usulning qulayliklari.EYUK lari va garshiliklari ma'lum bo’lgan murakkab
elektr zanjirlarini tugunlar va konturlar tenglamalari orqgali yechish tenglamalar soni
juda ko'p bo'lgani uchun ancha giyin. Bu tenglamalar sonini kamaytirish mumkin,
agarda kontur toklarga tushunchasini  kiritsak, ya'ni 31-rasmdagi sxemada
ko rsatilgandek, mustaqil konturlarda oquvchi 11 , 1» , lss  kontur toklari sxemani
uchta konturiga tengishlidir. Bu vagtda noma'lum kontur toklarining soni mustaqil
konturlar soniga teng bo ladi. Bu holatda zanjirni hisoblash uchun Kirxgofning 11-
gonuniga asoslangan uchta tenglama tuzish kerak bo’ladi, Kirxgofning I-gonuni
bo’yicha tenglamalar tuzish shart bo Imaydi (emas).

b) Kontur toklari va tarmoqg toklari. Kontur toklarni kattaligi garalayotgan
konturdagi barcha tarmoglar uchun bir xil bo'ladi. Kontur toklarini tarmoqgdagi
toklardan farglash uchun ikkita bir xil indeks bilan belgilanadi.

Tenglamalar tuzish qulay bo'lishi uchun barcha konturlar uchun kontur
toklarini musbat yo nalishi bir xil tanlanadi (soat strelkasi bo'yicha), a konturlar
yo nalishi kontur toklari yo'nalishi bo’yicha olinadi. Kontur tokining absolyut
kattaligi shu konturdagi aralash bo’lmagan fagat shu konturga tegishli bo lgan
tarmoqgdagi tok kattaligiga teng deb olinadi.

Iy =11 ; lo="-15 ; le = 133 .

._»@7 l @l .

2l 1, E, R @ R, E,

1 -rasm.



Aralash tarmoglardagi (ichki tarmoglardagi) toklar ikkala qo'shni konturga
tegishlik bo'lib, shu ikkala kontur toklarini algebraik yig indisi (ayirmasi) sifatida
aniglanadi.

Is = 111 — l22; l3=l33—l11; la=1lsz—12.

v) Kontur EYUK lari. Kontur EYUK deb - shu konturdagi barcha EYUK larning
algebraik yig indisiga aytiladi. Bizning misolimizda 1321 konturda ikkita EYUK E;
va E; mavjud. Kontur yo nalishini kontur toklari yo nalishi bo'yicha olib E;; =E; —
Es; ga ega bo lamiz.

Xuddi shunday 1431 konturda E,, = - E; — E; va 2342 konturda Ez;= E;+E4+Ee.

g) Konturlarni  xususiy va umumiy qarshiliklari. Konturni hosil giluvchi, shu
konturdagi tarmogqlar garshiliklarining yig indisi shu konturning xususiy garshiligi
deyiladi. Tarmoglarda garshiliklardan farglash uchun kontur qgarshiliklari ikkita bir
xil indeks bilan belgilanadi. 31-rasmdagi sxema uchun konturlarni  xususiy
garshiliklari
R11=R1 +R3+Rs5; R =R+ R4+ Rs; R3s=R3+ R4+ Rg.

Xususiy qarshilik Ry; ni 13 - birinchi kontur tokini qgarshiligi deb garash
mumekin.

Ikkala konturga tegishlik bo"lgan, aralash tarmoq qarshiligi, konturlarni umumiy
garshiligi deyiladi. Ular kontur tartiblariga garab ikki xil indeks bilan belgilanadi.
Bizning misolimizda Rs qarshilik  birinchi va ikkinchi konturlar chegarasida
joylashgan va shu konturlarni umumiy garshiligi hisoblanadi.

Ri> =R21=Rs.
Xuddi shunday birinchi va uchinchi konturlarning umumiy garshiligi Rz = R3; =Rj,
ikkinchi va uchinchi konturlarning umumiy garshiligi Rys = R3; = Ry
Agar konturlar umumiy tarmoqga ega bo’lmasa, ularning umumiy garshiligi
nolga teng.

d) Kontur tenglamalarini tarkibi. Tenglamalar tuzish. Kontur toklarini tarkibi har
bir mustaqil kontur uchun kontur toklari otganda kontur EYUK ni shu konturdagi
xususiy va umumiy garshiliklarda kuchlanishlar tushuvining tengligini ifodalaydi.
Endi mustaqil konturlar (yacheykalar) uchun Kirxgofning Il-konuniga asosan
uchta tenglama tuzamiz.

Ei1 = Rislii- Riply —Rislss
E2=-Ro1 l11 + Roz Iy —Roz lss
Ess=-Razlin -Rap Iy + Razlas
bu yerda Ry; - birinchi konturning tula yoki xususiy garshiligi
R1, - birinchi va ikkinchi konturni umumiy garshiligi bo"lib manfiy ishorada
olinadi.
E11 - birinchi konturdagi EYUK.

Agar elektr zanjirida n ta mustaqil (bog'lig bo’Imagan) konturlar bo'lsa, u
vagtda tenglamalar soni ham n ga teng. Bu tenglamalar sistemasining umumiy
yechimi quyidagicha bo’ladi.
Ik =E11 Axa/ A + EppAol A+ EsgAwsl A +...... + En A/ A

bu yerda



................................

A- sistemani bosh aniglovchisi.

Tok manbalari bo’lgan sxemalarda kontur toklari usulida tenglamalar tuzishni
0 ziga xos xislatlari bor. Bunday hollarda EYUK va qarshiliklardan iborat tarmoq
bilan tutashuvchi tok manbai bo'lgan tarmoqg shu konturga kiradi,bu toklar ma'lum
mos keluvchi tok manbalarini tokiga teng deb garaladi. Tenglamalar fagat kontur
toklari noma'lum bo’lgan konturlar uchun tuziladi. Agar 32 -rasmdagi sxemada
kontur toki 13, glk deb birinchi va ikkinchi tarmoglar orgali soat strelkasi yo nalishi
bo'yicha o'tadi, deb olsak, u vaqtda I,, =ls ikkinchi va uchinchi tarmoglar orgali
o tuvchi kontur toki soat strelkasi bo yicha birinchi kontur toki bilan tutashadi va
kontur toklari usuliga asosan fagat | noma'lum kontur toki uchun tenglama tuziladi.

(R2+R3) I, -Rly =E

bu yerda
B a a
I4 |~
|22: E - Rklk/(R2+ Rg) |2
R, é
va ikkinchi tarmoq toki.
I =131 -1 R>
a b Ik

32 - rasm
Tugun potentsiallar usuli.

a) Usulni qulayliklari.Elektr sxemasini istalgan tarmog'idagi tokni tarkibida
EYUK bo'lgan zanjirning gismi uchun Om qonunidan aniglash mumkin. Om
gonunini go llash uchun sxema tugunlaridagi potentsiallarni bilish kerak. Elektr
sxemalarini hisoblashda noma'lumlar sifatida sxemadagi tugun potentsiallari gabul
gilinsa, bu usulga tugun potentsiallar usuli deyiladi. Elektr sxemasida n ta tugunlar
bo’Isin. Sxemaning istalgan tugunini yerga ulash mumkin, bu vagtda sxemada tok
tagsimoti o°zgarmaydi, ya'ni ixtiyoriy tugunni fikran yerga ulash va potentsialini
nolga teng deb olish mumkin.Bu vagtda n noma'lumlar soni n - 1 ga gadar
kamayadi. Bu usulda noma'lumlar soni Kirxgofning birinchi  gonuni bo'yicha
tuziladigan tenglamalar soniga teng bo ladi. Tugun potentsiallar usuli kontur toklari
usuli kabi elektr zanjirini asosiy hisoblash usullari hisoblanadi. Bu usulda mustaqil
konturlar sonidan tugunlar soni bitta kam bo’lgani uchun, kontur toklar usuliga
nisbatan bu usulda hisoblash qulayrokdir.

33 -rasmdagi sxemada 3 - tugunni potentsialini nol deb gabul gilish mumkin. Bu
sxemada uchta mustaqil kontur bor. Kontur toklar usulida uchta tenglama tuzish
kerak bo’ladi, tugun potentsiallar usulida faqgat ikkita tenglama tuziladi.



33 -rasm.

b) Tenglamalar tuzish. Tugun potentsiallari va tarmoq toklari. 1- va 3- tugunlar
orasidagi U3 kuchlanish shu nugtalarning potentsiallari ¢; va ¢s bilan quyidagicha
bog'langan U;z =@+ @3, lekin 3= 0 deb gabul gilingan. Bu kuchlanish I,
tokli tarmog uchun

Uis =E1 -Rily
kabi aniglanadi. Om gonuniga asosan
I,=(E1 -U1iz)/R1=(E1 -Uzs) 01 (a)
Xuddi shunday I; va ls toklar uchun
I5= (Es +U13) /R3=(Es + U13) 03 (b)
Is= (01 - ¢2) /Rs=((1 - ¢2)095=U120s (V)

Kirxgofning I-qonuniga asosan tanlangan toklarni yo nalishi bo’yicha 1-
tugun uchun
li—13 -15 —1k=0 *)
a,b,v dagi toklarni ifodalarini (*) ifodaga gqo ysak.
(E1 -U13) 01 -(Es +U13) 03 -Uppgs— 1k =0
(01+093+0s ) @1 - 0502 =E1 g1 -E303 — Ik (**)
2 - tugundagi tok
I=(E2 + Uz ) /Ro=(Ex + @2 - 93) 0>
la= (92 - @3)/Ra=(92 - ¢3) s
I5= (@1 - @2) /Rs =(¢1 - ¢2) g5 = U12 G5
va tok manbasini toki I,

Kirxgofni 1-gonuniga asosan k=l + 14 - 15
Tarmoqlardagi toklarni potentsiallar va o tkazuvchanliklar orgali ifodalab,
-9105 (92t 0t 05 )2 =l -E20Q (***)

Oxirgi (***) tenglama va oldin hosil gilingan (**) tenglama bilan birgalikda
izlanayotgan va potentsiallar tenglamalar sistemasini hosil giladi va bular orgali
nomalum potentsiallar aniglanadi, undan keyin a, b, v ifodalardan tarmoglardagi
toklar aniglanadi.

v) Tenglamalarni tarkibi. Xususiy va umumiy o tkazuvchanliklar. (**)
tenglamani qo shiluvchilarini garaymiz. 1-tugunni potentsiali shu tugunga keluvchi
tarmoglar o'tkazuvchanliklarini yigindisiga ko paytiriladi (tok manbasi bo’lgan
tarmoq o tkazuvchanligi nolga teng). Bu vyigindi K-tarmogning Xxususiy
o'tkazuvchanligi deyiladi va ikkita bir xil indeks bilan belgilanadi g, , masalan,
1-tugun uchun



011=01 +0; +0s

2-tugunni  potentsiali ¢, , 1-tugun bilan birlashtiruvchi  tarmoglar
0 tkazuvchanligining yig indisiga ko paytiriladi va g;, kabi belgilanadi. Istalgan
ikkita k val tugunlar uchun gkl kabi belgilanadi.

Istalgan ikki tugun orasidagi o tkazuvchanliklar yig'indisiga umumiy
o0 tkazuvchanlik deyiladi. Qaralayetgan tugunlar uchun g, = g:1» = gs ko rinishidagi
ko'paytma (tarmog EYUK va shu tarmog o tkazuvchanligi) ekvivalent tok
manbasini  ifodasidir, (**) tenglamani ung tomoni 1 - tugunga ulangan
tarmoglardagi manbalar toklarining algebraik yig indisidir.

Agar bu toklar garalayetgan tugunga yo nalgan bo’lsa, musbat, aks holda

manfiy bo’ladi.

K tugunga keladigan tarmoglardagi manbalar toklarining algebraik yig indisi -
tugun toki deyiladi. (I« bilan belgilanadi), masalan 1-tugun uchun
i =l =01 E1- gsE5 - Ik

Ta'rifga asosan (**) tenglama quyidagicha bo’ladi:

011 @1- G292 = lyg (9)
Xuddi shunga o0 xshash 2-tugun tenglamasini yozish mumkin.
021 @1+ Q¢ =2 (d)
buyerda  gi,=0s - 1-va2-tugunlarni umumiy o tkazuvchanligi
O0» = 1/ Ry +1/ Ry, + 1/ Ry = g5 + Qs + O - 2-tugunning xususiy
0 tkazuvchanligi
l22 = - Qalo + Ik - 2-tugunning toki

(g) va (d) tenglamalar sistemasidan ko'rinib turibdiki, xususiy o'tkazuvchanlik
musbat ishora bilan, umumiy otkazuvchanlik manfiy ishoralar bilan olinadi.

Agar gandaydir tugunlar o rtasida ularni bog lovchi tarmoglar bo Imasa, mos
keluvchi o tkazuvchanlik nol boladi.

Agar gandaydir tugunga ulangan tarmoglarda manbalar bo Imasa shu tugunni
tugun toki nolga teng bo ladi.

Agar gandaydir tarmogda ideal EYUK  manbasi bo’lsa (bu tarmoq
o tkazuvchanligi  cheksizlikka teng), shu tarmoqdagi tugunlardan birortasini
potentsialini (manba qutblaridan birini) nol deb olish qulay. Bu vaqgtda ikkinchi
nugta potentsiali (manba qutblarini ikkinchisi) EYUK Kkattaligicha farq qiladi
(ishorasini hisobga olgan holda) va tenglamalar soni bir birlikka kamayadi.

Umuman olganda agar sxemada n ta tugunlar bo’lsa, unga n - 1 tenglamalar
sistemasi to g ri keladi.
011901+ Jo@1 + .o T Q1011 = 1y
01 @1+ 02202 + o Ten1 Gon1 = I

(€)

..................................................



bu yerda gw - K - tugunda o'tkazuvchi tarmoglar o tkazuvchanliklarini yig indisi
gkm - K - va m - tugunlarni birlashtiruvchi o tkazuvchanliklar yig indisi va minus

ishora bilan olinadi.

I - k- tugunni tugun toki, agar k -tugunga tok manbasidan tok kesa musbat,

agar ketsa manfiy ishora bilan olinadi.

(e) tenglamalar sistemasini potentsiallarga  nisbatan yechilgandan keyin
tarmoglardagi toklar tarkibida EYUK bo’lgan zanjir kismi uchun Om gonuniga
asosan topiladi.

Transformatorning minimal kengligi:

V=D,” +(Sl+52+d 1+S3+S4+d2)' 1 0_3

bu erda, S;-transformator bakidan yuqori kuchlanish chiqishgacha bo‘lgan

masofa, mm(-jadvaldan olinadi);

S,-chigishdan chulg‘amgacha bo‘lgan masofa, mm (-jadvaldan olinadi);

d;-yuqori kuchlanish chigishining diametri, mm; 10 va 35 kV kuchlanishlarda
quvvati 10000 kVA gacha bo‘lganda d;=20 mm, bundan katta giymatlarda d,=25
mm.

Ss3- chulg‘amdan past kuchlanish chiqishigacha bo‘lgan masofa, mm;

d,-past kuchlanish chigishining diametri, mm; agar chiqish izolyasiyalangan
bo‘lsa d,=d;, agar izolyasiyalanmagan (shina o‘tkazgich) bo‘lsa d,=10-15 mm.

S;- past kuchlanish chigishidan bakga bo‘lgan masofa, mm;

Uch fazali transformator bakining uzunligi:

A=2-S+ D,"+2:S5:10°3,

C-sterjen o‘qlari orasidagi masofa, mm;

D,”-chulg‘amning tashqi diametri, mm,;

Ss -chulg‘amdan bak devorigacha bo‘lgan masofa, mm;

S5=83+d2+84
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MASALA Ne6
QISQA TUTASHUV TOKLARINI HISOBLASH

Elektr ta’minoti tizimida normal ish rejimini buzilishini asosiy sababi elektr
tarmoklarida yoki elektr jihozlarni elementlarida elektr izolyasiyasini ishdan
chikishidan hamda xizmat ko‘rsatuvchi personallarni xatosi okibatida kiska
tutashuvlarni yuzaga kelishidir. Elektr jihozlarni ishdan chikishidan keladigan zararni
kamaytirish uchun kiska tutashuvlarda kiska tutashuv toklarini to‘g‘ri aniklash va bu
buyicha elektr jihozlarni,himoya apparatlarni va kiska tutashuv tokni cheklovchilarni
to‘g‘ri tanlash kerak.

Hisoblashni soddalashtirishda eng uzun liniyani olamiz va bu liniya uchun
almashlash sxemasini tuzib nuktalaridagi kiska tutashuv toklarini hisoblaymiz.
Boshka liniyalar uchun ham kiska tutashuv toklkri shunday bo‘ladi.

BPP danKTP6gacha eng uzun liniyani almashlash sxemasini tuzib nuktalaridagi
kiska tutashuv toklarini hisoblash

Kiska tutashuvlarda liniyani aktiv karshiligi induktiv karshilikni 1/3 dan kam bo‘lsa

uni aktiv karshiligi hisobga olinmaydi.

[TpuHumnuan cxema Anmamnam cxema
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Xisoblashni anik bo‘lishi uchun aktiv va induktiv karshilikdan iborat to‘la karshilikni
hisobga olamiz.
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Kommutatsiya apparatlarini tanlash.

Elektr kurilmalarni birlamchi zanjiri uchun kommutatsiya apparatlarni va
o‘tkazgichlarni tanlashda kuyidagilarni hisobga olish kerak:

- uzok davomiy rejimda ishlashida izolyasiyasini va kiska vaktli ortikcha
kuchlanishda mustaxkamligini ishonchligi;

- uzok davomiy rejimda ishlashida ruxsat etiladigan kizishi;

- kiska tutashuv rejimida chidamliligi;

- texnik-iktisodiy jihatdan maksadga muvofikligi;

- kurilmani atrof muhitga mos bo‘lishi;

- etarli mexanikmustaxkamligi;

- normal va avariya rejimida ruxsat etiladigan kuchlanish isrofi.

Oc‘chirgichlarni kurilma turi, nominal kuchlanishi va toki, ishlash sharti,
konstruktiv  bajarilishi hamda kommutatsiya kobiliyati buyicha tanlanadi.
O‘chirgichlar teshib o‘tuvchi kiska tutashuv tokiga mustaxkamligi tekshiriladi.
Ajratgichlar va uzgichlar konstruktiv bajarilishi, kuchlanishini  nominal kiymati,
uzok davomiy toki va kiska tktashuv tokiga chidamliligi buyicha tanlanadi. Kiska
tutashtirgich nominal ulanish toki tanlanadi. Ajratgichlar, uzgichlar va kiska
tutashtirgichlarni tanlashda asosiy talablar o‘chirgichlarga bo‘lgan talablar kabi
bo‘ladi. YUklama o‘chirgichi nominal toki, kuchlanishi, ishchi rejimida ulovchi va
uchiruvchi toki hamda teshib o‘tuvchi kiska tutashuv tokida chidamliligi buyicha
tanlanadi.

Tok transformatorlari (TT) nominal birlamchi va nominal ikkilamchi tok va
kuchlanishi va aniklik sinfi buyicha tanlanadi. Kiska tutashuvda termik va
elektrodinamik chidamliligi tekshiriladi. Kuchlanish transformatori (TN) elektr
ulchov asboblarni taminlash. BPPda blok sxema va transformatorlarni ajratgichlar,
uzgichlar, kiska tutashtirgichlar ikki parallel  normal uchirilgan ajratgichlar liniya
tomonda tanlanadi. 1000V dan yukori kuchlanishli apparatlarni tanlash sharti:

Unom.apZUnom.ust;
Inom.ap > Irab;

Idin.ma%( > Idin.ud.max;
Iter ' tter > Vk



Tashkarida o‘rnatiladigan ikki kolonkali ikki erga ulovchi pichokli uch kutbli
turdagi ajratgich tanlanadi..

Hisobiy kattaliklar Katalog kattaliklar
Unom = kV Unom = kV
Inom = A Inom = A
Ik.max = kA Ideystv - kA
Iud = kA Iampl = kA
ligr” " tier = = KA? sek | I ter = = kA? - sek

Uzgichlarni tanlash

obiy termik chidamliligi V

t,=0,1 sek — himoyani ishlash vakti
tog=0,5 sek —uzgichni ishlash vakti
Ta=0,5 sek -MTKni ishlash vakti

Bi=lE (b + tog) B+Ta] =

kA? ‘sek

Hisobiy kattaliklar

Uzgichni katalog

Urga ulovchi pichoklar

kattaliklar
Unom = kV Unom = 110 kV Unom = kV
lnom = A lnom = 630 A
Ik.max = kA Ideystv = 31 kA Idl.dop = kA
Iud = kA Iampl =80 kA Iud = kA
Bk = kA2 “sek |102' tio = ' =

KA® " sek

BPPni past kuchlanish tomonida o‘chirgichlarni tanlash

31.5U2 o‘chirgichni berilgan kttaliklari

Hisobiy kattaliklar Uzgichni katalog kattaliklar

Unom = kV Unom = kV

Inom = A Inom = A

Ik.max - KA Ideystv - KA

Iud - kA Iampl = kA

l..> ty = = KA® sek | I°°10= = KA® - sek
Sk = MVA Sk.otkl = MVA

Tok transformatori (TT)




U, > Up et U, = kV U, = k\V
In = Irasch Irasch = A In = A
Kdin\/i lnom > lud lug = KA I

Kt|2nomt > Vk

Kuchlanish transformatori (TN)
Un > Up et U, = kV U, = kV
Sh>S VA VA

Boshka elektr apparatlar yukoridagi kabi tanlanadi.

BPPni erga ulovchi kurilmalari va yashindan himoyasini hisoblash.

Erga ulovchi kurilmalar deb- truba, sterjn, burchak shakldagi tik elektrodlar,
gorizontal polosalar va boshkalar hamda erga ulovchi o‘tkazgichlarning yig‘indi erga
okish karshiligiga aytiladi.

Erni solishtirma karshiligi kilinib BPP kurib joylashtirilgan (namligi 20% toshlok
bo‘lgan )er olinadi

p=100 Om m
Bitta tik elektrodni karshiligi R,
R..
RA = a.l
ay n77

YOKki, agar tik elektrodlar sterjn ko‘rinishda bo‘lib, erda joylashtirish chukurligi t da

Ray =—0’3?6p(|g%|+%|gj:—i:j
EKKK buyicha kuchlanishi 110 kV va yukori bo‘lgan elektr jihozlarda erga ulovchi
kurilmalarning erga okish karshiligi R<0,5 Om bo‘lishi karak.

Erga ulash sxemasi uzunligi I=5 m bo‘lgan tik metall sterjn ular orasidagi
masofasi a=10 m bo‘lib, elektrodlar soni =10 dona

Tik sterjnlar BPP transformatorlarining xar birining tagida ikki polsa
kurinishda joylashgan. O‘zari bir- biri bilan uzunligi 1;=50 m, bo‘lgan o‘zaro
bog‘langan gorizontal plastinkalarning kundalang kesim yuzasi b=20-40mm bo‘ladi.
Sterjni er ustida t,=0,8 m, chukurlikda joylashtriladi t=1/2+t,=5/2+0,8=3,3 m



A W/ a/An

Y Akka erga ulagichni karshiligi p=p,, -v

bunday — karshilikni kuchaytirish koeffitsienti bulib u:
- tik elektrodli erga ulagichlar y,=1,4

- erga ulovchi gorizontal erga ulovchilar y,=4,5

Unda p,=p »,=100 1,4=140 Om m

pe=p =100 4,5=450 Om m

Erga ulovchi tik elektrodlar R, va gorizontal elektrodlarni Ry hisobiy erga okish
karshiligini hisoblaymiz.

Rv=py /(2xl) - (In(2l/d)+0,5 In((4 t+ 1) /(4 t-1)

R,=140/(2 3,14°5) (In(2-5/0,012)+0,5 " In((4 - 3,3 +5) /(4 3,3 —-5)=35,50m
Ry=pq /(2 7 1g) In(1,°(0,5 b ty)

R,=450/(2 3,14 - 50) ' In(50°(0,5 0,04 - 0,8)=17 Om

Tanlangan erga ulovchilar gurhini hisobiy erga okish karshiligi
RZ(RV+R1)/(RV 'Ing+R1 n ,uv)

n=10 va a/l=2 bo‘lib bir kator joylashganda «,=0,62 olinadi (jadval asosida);
ikki polosasi orasidagi masofasi 10 m bo‘lganda 14=0,88 bo‘ladi.
R=(33,5+17)/(33,50,88+17 - 10 - 0,62)=0,34 Om

SHartni tekshiramiz:
0,34<0,5 Om — erga ulash to‘g‘ri bajarilgan



Sxema razmeieniya zazemleniya

10 m

s

10 m

A
\4

Y Ashindan himoyani hisoblash
Kuchlanishi110/10 kV, ulchamlari 27x30 korxonani bosh pasaytirgich
podstansiyasini to‘g‘ri yashin urishidan himoyasini hisoblaymiz. Himoya kilinadigan
ob’ektni balandligi h,=6,4 m.

SHartli ravishda balandligi h=30 m dan bo‘lgan ikkita yashin o‘tkazib yuborgich
tanlaymiz.
AgarL </, bo‘lsa yashin o‘tkazib yuborgich balandligikontur shaklida bo‘ladi:
h020,85h=25,5 m.
Asosida himoya radiusi:
re=(1,1-2-10°h)h=28,8 m.
Himoya kilinadigan ob’ekt tepasida himoya radiusi:
R, =(@1-2-107. h)(h —ﬁj =(11-2-10"° -30)(30—ﬂj =094.2247=2112m
0,85 0,85
bunda h. —himoya zonasini pasayishi,
R —himoya radiusi zonasini saklanish joyi.
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«Elektr ta’minoti ishonchliligi» fani maxsus fanlardan xisoblanadi. SHu
sababdan, ushbu fanga ukuvchilarda kuyida Kkeltirilayotgan bilimlarni va
kunikmalarni xosil kilish vazifasi saklanadi:

‘Elektr ta’minoti tizimining ishonchliligi fanini maksad va vazifalari;

e Kundalik xayotda va umumiy ishlab-chikarish tizimlarida elektroenergetikaning
urni;

Kuch transformatorlar va ularning elementlari;

Kuchlanish va tok transformatorlar va ularning elementlari;

Elektr dvigatellarning konstruksiyasi va turlari;

Rotori kiska tutashtirilgan asinxron dvigatelning ishlashi va ulanish sxemalari;
Faza rotorli asinxron dvigatelning ishlashi va ulanish sxemalari;

Generatorlarning konstruksiyasi va ishlash prinsiplari;

Uzgarmas tok dvigatellarining konstruksiyasi va ishlash prinsiplari;

TRASFORMATORLARNING RUSUMLARI

TM-1000/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1000/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1600/10-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1600/35-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

TM-2500/10-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

TM-2500/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-4000/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

N WIN |-

TM-6300/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

9 | TMN-1000/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

10 | TMN-2500/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

11 | TMN-4000/20-Y1 Xarakteristikasi va ishlash prinsipini urganish.

12 | TMN-6300/20-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

13 | TMN-6300/35-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

14 | TDN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

15 | TDTN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

16 | TDTN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

17 | TDN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

18 | TDTN-25000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

19 | TRDN-25000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

20 | TRDN-32000/150-Y1 Xarakteristikasi va ishlash prinsipini urganish.

21 | TDTN-40000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

22 | TDN-40000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish,

23 | TDTN-40000/150-Y1 Xarakteristikasi va ishlash prinsipini urganish.

24 | TDTN-63000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

25 | TRDN-63000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.




MASALA Ne]

Kiska tutashtirilgan rotorli asinxron dvigatel liniya kuchlanishi orkali 380 V
is’temol kiladi chastotasi f=50Gs. Xarakterlovchi dvigatelni nominal rejimi valdagi
kuchlanish P, ;sipanish S, kuvvat koeffitsienti cose, ; FIK 7, ; kutublar soni P;

Pukavoy tokni momentga karraligi m, i m_ . Aniklash kerak dvigatelni tarmokdan
oladigan  tokini, Dvigatelni rotorini aylanishlar chastotasini maksimal rejimda
aniklash, Naminal va maksimal va pukovoy momentlar kritik sirpanishlar, va bu

M:SZM—”’g ; Moment
S %

kattaliklari ushbu formula orkali rotorni aylanishlar chastotasi kuyidagi berilganlar
orkali topiladi; s, ; s, ;0,1;, 0,2; 0,4; 0,6; 0,8; 1,0. Elektr dvigatelni mexanik
xarakteristikasini kirish kerak n= f(M)

sirpanishlar kuyidagi formula orkali aniklanidi

Berilgan: P ,=0,75 kVt, #,=77%; cosp, =0,87; S, =5,9%; r=1;
U=380V; m,=2,2; m, =2,0; f=50Gs.
1. Tarmokdan iste’mol kilinadigan nominal kuvvatni aniklaymiz:
p,=P,In,=075/077=0,97 kVt.
2. Tarmokdan nominal rejimdagi tokni aniklaymiz :
3 - P _09710° _
M J3.U-cosp, +/3-380-0.87
3. Aylanishlar chastotasini magnit maydon orkali nominal rejimda aniklaymiz

Ne = 60-1 _ 6Oi50 =3000 06/ mun.

p
4. Nominal rejimda rotorni aylanishlar chastotasini aniklaymiz :
n, =n.(@1-s,)=3000-0.059) = 282306/ mun
5. Dvigatelni nominal momentini aniklaymiz

3
M, _ 9554 _ 9550710
n, 2823
6. Dvigatelni puskovoy momentini aniklaymiz:

M, =M, m,=2520=50H-u

max

7. Dvigatelni maksimal momentini aniklaymiz
M, =M, m, =2522=55H-u

8. Sirpanishlar nisbatini kuyidagi tenglama Klossa formulasidan aniklaymiz:

M = M jux va S£+ Su
SKP +SH H KP
H Sip

Sep =013+/013° —35-10° =013+0116 ili S, =0,246.

7 A

=25H m.

=2m,, S2,—2m, S, ~Sgp +55 =0,

9. Xisoblab mexanik xarakteristikasini Klossa formulasidan topamiz n= f(M)
s =20102;04;06;0,8;10. S, ; Sep;y PO n=n.-(@1-s).va olingan
natijalarni jadvalga kiritamiz



S 0 Su 0,1 0,2 0,4 0,6 0,8
n-10° 06/ mun 3,0 2,268 2,7 2,4 1,8 1,2 0,6
M, Nm 0 5,6 3,8 5,4 4,9 3,9 3,2
JAVOB: 1, =017 A,  n, =282306/mun, M, =50Hw, M, =55 Hnm,
M, =25Hw, S, =0246
_ Masala Ne 1 ga berilgan ma’lumotlar
Ve [ e | S | R | m | m
M vt % %
1 0,75 77 0,87 59 1 2,2 2,0
2 0,12 63 0,7 9,7 1 2,2 2,0
3 11 88 0,9 2,3 1 2,3 1,7
4 90 90 0,9 1,4 1 2,5 1,2
3) 0,25 63 0,65 9,0 2 2,2 2,0
6 4,0 84 0,84 4.4 2 2,4 2,0
7 22 90 0,9 2,0 2 2,3 1,4
8 75 93 0,9 1,2 2 2,3 1,2
9 0,18 56 0,62 11,5 3 2,2 2,2
10 3,0 81 0,76 4,7 3 2,5 2,0
11 30 90,5 0,9 2,1 3 2,4 1,3
12 75 92 0,89 2,0 3 2,2 1,2
13 0,55 64 0,65 9,0 4 1,7 1,6
14 7,5 86 0,75 2,5 4 2,2 1,4
15 30 90 0,81 1,8 4 2,1 1,3
16 110 93 0,85 1,5 4 2,3 1,2
17 37 91 0,78 1,7 5 1,8 1,0
18 90 92,5 0,83 1,6 5 1,8 1,0
19 45 90,5 0,75 2,5 6 1,8 1,0
20 75 91,5 0,76 1,5 6 1,8 1,0
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Ne | ATAMA | TERM TEPMUH
AVTOMATIK AUTOMATIC CONTROL — ABTOMATHNYECKOE
BOSHQARISH | control of object (machine, VITIPABJIEHUE — ynpasnenue

device, system, process) 00BEKTOM (MAIIMHOM TPUOOPOM,
according to prescribed CHCTEMO, IIPOIIECCOM) B
algorithm by means of technical | coorBeTcTBHH € 3a7aHHBIM
facilities, that provide automatic | arropuT™MoM ¢ ITOMOIIBIO
collection, storage, transmission | TEXHUYECKUX CPEJICTB,
and processing of information as | o6ecreunBarox
well as forming of control signal | aBTomaTrueckuii coOop, XpaHeHue,
to controlled object; widely used | mepenauy u mepepaboTKy
for increasing of efficiency, uHpOpMaIINH, B TAKXKe
quality and accuracy of control | popmupoBanue yrpaBIsFOIINX
CUTHAJIOB Ha OOBEKT yIpPaBJICHMUS;
MU POKO IMMPHUMCHACTCA AJIA
IMMOBBIIICHHUA ITPOU3BOAUTCIBHOCTH,
KaueCTBa U TOYHOCTH YIPABJICHUA
AVTOMATIK | AUTOMATIC CONTROLLER ABTOMATHUYECKHI
KONTROLLE | —device which operates KOHTPOJIJIEP -  ycTpoiicTBoO,
R automatically to regulate a AEHCTBYIOLIEE  aBTOMATHYECKH  JUIs
controlled variable in response | perymuposanus yIPaBIIeMOit
to a command and feedback BEJIMYMHBl B OTBET HAa KOMAaHAy WJIU
signal 00OpaTHBII CUTHAT
AVTOMATLA AUTOMATIC  ELECTRIC ABTOMATH3MPOBAHHBIIA
SHTIRILGAN DRIVE — electric drive in which | DJIEKTPOIIPUBO]] -
ELEKTR control of operating regimes is | anekTponpuso, B KOTOPOM
realized by means of automatic | perymupoBanne peXUMOB  pabOTHI
YURITMA control devices OCYIIECTBIISIETCSI npu MIOMOIITH
YCTPOMCTB aBTOMATHU3UPOBAHHOI'O
yHpaBJICHUS
AVTOMATLAS | AUTOMATION - using of ABTOMATU3ALIA —
HTIRISH technical facilities, economical- | mpumeHeHne TEXHUYECKHX
mathematical methods and CPEJICTB, SKOHOMHUKO-
control systems in processes of | MareMaTHYeCKHX METOIOB U
production, converting, CHCTEM YIPABJICHHUS B MPOIIECcax
transmission and utilization of HOJIy4eHHS, TIPEOOpa30OBaHMs,
energy, materials or information | mepenauu u KCIOIB30BAHMS
SHECPIruu, MaTCpuaioB UJIN
uHpopMauu
AYLANUVCH ROTATING MAGNETIC BPAILIAIOLLEECS
| MAGNIT FIELD — the force created by the | MATHUTHOE TIOJIE - cwuna,
stator once power is applied to it | cosmaBacmas CTaToOpOM npu
MAYDON that causes the rotor to turn. NPUIOKECHUH HAMPSDKCHUS, KOTOpas
3aCTaBJIsIET POTOP BpallaThC
AKSELEROM | ACCELEROMETER - a device AKCEJIEPOMETP
ETR which records acceleration ofa | (M3MEPUTEJIb YCKOPEHUS) -
vibrating surface YCTPOMCTBO, 3aIIACHIBAOIIEE




YCKOpEHHE KoJneOomeics
MOBEPXHOCTH

7. | AKTIV I’R LOSSES due to current AKTHUBHBIE  TIOTEPU IR
ISROFLAR fIO\_/ving in a conductor caused by | oOycimoBIeHBI TpOTEKaHHEM TOKa IIO
resistance MIPOBOJTHUKY
8. | AMPER AMPERE (AMP) — the unit of AMIIEP  (A) -  emuHuna
electric current. One ampere is M3MEPEHHSI  JJIEKTPUYECKOTO  TOKa.
rate of flow of change equal to Omne  Ammep — 3TO0  BenMYMHA
one coulomb per second,( |=Q/t) W3MEHEHUS] TOTOKa paBHas OJHOMY
Kynony B cexynny .(1=Qft).
9. | ANOD ANODE - the electrode in a cell AHOJl — onextpoi, B KOTOPOM
where oxidation occurs. IPOUCXOTUT OKMCIICHUE
10. | ARALASH COMPOUND WOUND DC| JIBUTATEJb MOCTOSHHOTO
QO‘ZG‘ATIS MOTORS designed with both a | TOKA CO CMEIIAHHbIM
HLI series and shunt field winding; | BO3BYXXJIEHUEM u c
‘ used where the primary load | mociemoBaTenbHOM U C MapaUIEIbHON
O'ZGARMAS requirement is heavy starting torque | oomMoTkamu BO30YXKICHHUS;
TOK and variable speed is not required, | ucrionb3yercss TaMm, TA€ IEpBUYHAS
MOTORI also used for parallel operation. 0o0MOTKa TpeOyeT GOJIBIION IMyCKOBOM
MOMCHT, a NCPEMCHHAA CKOPOCTb HE
TpeOyeTcs, TakKe HCIOJB3YeTCS IS
napanieabHOl padoThL
11. | ASBOB INSTRUMENT - general name | ITIPUBOP — o01iee Ha3zBaHue
of wide range of devices HIMPOKOTO KJTacca yCTPOWCTB,
assigned for measuring, [peaHa3HAYCHHBIX I H3MEPCHHIA,
industrial control, equipment MPOM3BOCTBEHHOTO KOHTPOJIS,
safety, control of machines and 3aIUTHl 000PYI0BAHHS,
plants, regulation of yIPaBJICHUS MAlIMHAMU H
technological processes, YCTAaHOBKAMH, PETYIUPOBAHUS
calculations and account TEXHOJOTUYECKUX TPOIECCOB,
BBIYMCIICHUM U yueTa
12. | ASINXRON | ASYNCHRONOUS ACUHXPOHHbBIA TEHEPATOP
GENERATO GENERATOR — generator — TEeHeparop, B KOTOPOM YACTOTa
R where alternating current NEPEMEHHOTO0  TOKa ~ HE  TOYHO
frequency is not exactly MPOIMOPLUHMOHAIBHA CKOPOCTH POTOpaA
proportional to the speed of the | rereparopa
generator rotor
13. | ASINXRON INDUCTION MOTOR - an | ACUHXPOHHBIN JBUIATEJIb
MOTOR alternating current motor in which | — rBuratenr mepemeHHOro TOKa, B

the primary winding on one
member (usually the stator) is
connected to the power source and
a secondary winding on the other
member (usually the rotor) carries
the induced current. There is no
physical electrical connection to the
secondary winding, its current is
induced.

KOTOpOM  MepBUYHas  OOMOTKa
onHON yactu (OOBIYHO cTaTOpa)
NPUCOEAUHSETCS K  UCTOYHUKY
SHEpPIrUM, a BTOpPUYHAs OOMOTKa
apyroi yactu (OOBIMHO POTOP)
IIPOBOAMT HHIYLIUPOBAHHBIA TOK.
IIpu 3TOM HET ¢buzuko-
JIEKTPUYECKOMN CBS3U co
BTOPUYHOW OOMOTKOH, TOK B HeEW




HaABOIUTCS

14. | ASOSIY BASE POWER — a power OCHOBHASI MOIIIHOCTh -
KUVVAT generated by a utility unit that MOII[HOCTb, TeHEPUPOBAHHAS MTOJIE3HOI
operates at a very high capacity | eaunuueit,  paGoraromeir ¢ o4eHb

factor BBICOKHM KO3((PHUIIMESHTOM MOIIHOCTH

15. | ATOM ATOM - consist of a dense, ATOM — COCTOHMT W3 IUIOTHOTO,
positively charged nucleus MOJIOKUTEFHO  3apsDKEHHOTO  SIIpa,
surrounded by a system of OKPY>KEHHOTO CHCTEMOM DJIEKTPOHOB,
electrons equal in number to the | KonudyecTBeHHO paBHBI[  NPOTOHAM
nuclear protons. The atom is s7ipa. ATOM CBsI3aH JJIEKTPUUECKUMHU
bound together by electric forces | cunamu Mexy 3IEKTPOHAMH U SAPOM
between the electrons and the
nucleus.

16. | ATROF- AMBIENT TEMPERATURE — TEMIIEPATYPA

MUXIT the | _tempera(}_ure of thehsurrounding OKPVYXKAIOIIEN CPEJIbI -
cooling medium, such as gas or | remmeparypa OKpYKaromien
TEMEPERAT liquid, which comes into contact | oxmaxmaromieii cpeabl, Kak ra3 Wid
URASI with the heated parts of the motor. | *wuaKocTh, KOTOPBIE COMPHUKACAIOTCS C
The cooling medium is usually the | HarpeTsiMu 4acTIMU JBHUTATEIS.
air surrounding the motor.

17. | AUDIT AUDIT - a process for checking AVJIUT — mpouecc MNpPOBEPKH
conformance with specified COOTBETCTBHS 0003HaYEHHBIM
criteria. This is a systematic and | kputepusiM. DTO CHCTEMAaTHYHBIA |
documental process of JIOKYMEHTAJIBHBIM NPOLECC PEATBHOTO
objectively obtaining and NpU3HAHKS ¥ OICHKH. PaspereHue
evaluating evidence. The (BBIIAHHOE AYUTOPAMH) OIpPEAEIISET
evidence (obtained by auditors) | cOOTBETCTBHE CHCTEMBI KPUTEpHUSM,
determines whether a system YCTaHOBJICHHBIM TPEANPUATHEM WU
conforms to the criteria set by 3aKOHO/IATEIILCTBOM
the business or legistation

18. | BAZAVIY BASE LOAD - the usual BA30BASI HATPY3KA — 06bI4HO

YUKLANISH | minimum power requirement for | munnmanbHas n0TpebHOCTh B
a system. MOIIIHOCTH JJIsl CHCTEMBI

19. | BALANDLIK ALTITUDE - the atmospheric BBICOTA — atmoctepHast BbicoTa
altitude (height above sea level) at | (Hax ypoBHeM Mopsi), Ha KOTOpPOU
which the motor will be operating Oyzaet paboTarh ABUraTellb

20. | BATAREYA BATTERY - an electricity BATAPES - YCTPOMICTBO
producing device which converts | BeipabaTeiBaromiee 3IIEKTPHYECTBO,
a chemical action between two npeobpasyeT B DIEKTPUYECKUH TOK
electrodes and the electrolyte in | xumudeckoe JaeicTBUE MEKIY ABYMs
which they are immersed into JJIEKTPOJAMH U JJIEKTPOJIUTOM, B
electron flow KOTOPOE OHHM MOTPYKEHB,

21. | BELGILASH IDENTIFICATION In  most OBO3HAYEHUE Bo  MHOrHX
instances, the following | cnyuassx  cmemyrormas  HHGOPMAIUSI
information will help identify a | momoraer UACHTU(DUIIMPOBATD
motor: 1 Frame designation (actual | mBurarens: 1 MapkupoBka Kopiryca
frame size in which the motor is | (zefictBuTtenbHbIC pasMepsl




built). 2 Power, speed, design and
enclosure. 3 Voltage, frequency and
number of phases of power supply.
4 Class of insulation. 5 Application

neurarens). 2 MOIIHOCTh, CKOPOCTb,
KOHCTPYKIIUS H  OTpaxJeHuWe. 3
Hanpsbkenue, yacrota u umciao ¢as
sHeprocHabxeHus. 4 Kimacc n3omsmun.
5 IlpumeneHue

22. | BETA BETA PARTICLES - charged BETA YACTHUIIBI — 3apspkeHHbIE
ZARRACHAL particles emanating from the YaCTHUI[bI, UCITYCKAEMBIE SJIPOM aroma.
AR nuclei of atoms. They are OHHU BO3HHMKAIOT BO BPEMsI AMHUCCHH.
created at the time of emission. | Otpunarensuele  Geta  YacTULbBI
The negative beta particle is HOCHTUYHBI  DJIEKTPOHAM, KOTOPBIE
identical to an electron, which ABUTAIOTCA 1O opbure  smpa.
orbits the nucleus. The positive | [fonoxurensHeie  Gera  YacTHIIBL
beta particle (position) is (onoXeHne) WACHTUIHBI DJIEKTPOHAM,
identical to an electron, except 32 HUCKJIIOYCHHEM TOro, 4YTO OHHU
that it is positively charged. TIOJIOXKHUTELHO 3aPSKEHBI
23. | BIOMASSA BIOMASS - the energy BUOMACCA — pecypchl SHEPTHH,
recourses derived from organic | mpoM3BOAAINMECS W3 OPTaHMYECKOTO
matter. These include wood, marepuana. Bkiaouaror B cels
agricultural waste and other JgecoMaTepuaitbl,
living-cell that can be burned to | cenbckoxo3siicTBEHHBIE  OTXOIBI U
produce heat energy. They also | Apyrue  opraHW4ecKHE  JIEMEHTHI,
include algae, sewage and other | xoTopsie MOTIYT  BbIpabaThIBaTh
organic substances that may be | TeIIOByI0 SHEPruI0 TIpH CHKMIaHHUU.
used to make energy through Takxe croga MOXKHO OTHECTH MOPCKHUE
chemical processes BOJIOPOCIIA, CTOYHBIE BOJBI W Jpyrue
OpTraHUYCCKUC BCIICCTBA, KOTOPHBIC
MOXHO HCIIOJIB30BATH IJIA IMOJTYUCHUA
OHEPrun 4€pe3 XUMUUCCKUC IMTPOLCCChI
24. | BIRLAMCHI PRIMARY WINDING - the [IEPBUYHASI OBMOTKA -
CHO'LG‘AM winding of a motor, transformer or | o6moTka xBuraTeins, Tpanchopmaropa
other electrical device which is | miu  mpyroii  3J€KTPOYCTaHOBKH,
connected to the power source. MOJICOETMHEHHAS K HUCTOYHHKY
OHEPruu
25. | BOSIM PRESSURE — the force on a JABJIEHUE — OTHOIIEHHE CHIIBI,
surface divided by the area over | meiicTByromeit Ha CAMHHUILY
which the force acts (P=F/A). NOBEPXHOCTB, K ee miowanyu (P=F/A).
Typically units are newtons/m? | Eaunnna usmepenus - H/m®
26. | BOSHQARISH | CONTROL — purposeful VITPABJIEHUE —

changing of state or parameters
of machine, system, process
according to the required
functioning algorithm, is
attained as a result of actions
acting on object directly by a
man (manual control) or by
automatic control device on
composed program ( automatic
control)

LIEJICHAIIPaBICHHOE U3MEHEHUE
COCTOSTHUS WJIM TapaMeTPOB
MaIINHbI, CHCTEMBI, IIpOLIECcCa B
COOTBETCTBUU C TPEOYEMBbIM
aIrOPUTMOM (DYHKIIMOHHPOBAHUS,
JIOCTUTAETCS B pe3yJbTaTe
BO3JEHCTBUM, OKa3bIBAEMbIX Ha
00BeKT 1100 HETOCPECTBEHHO
YeJIOBEKOM (pYUYHOE YIpaBJIeHUE),
100 aBTOMATUYECKUM
YIPAaBIAIOLUM YCTPONHCTBOM I10
COCTaBJIEHHOM NMPOTrpaMMe




(aBTOMATHYECKOE YIIpaBIICHUE)

27. | BOSHQARISH | CONTROL DESK —an element | ITYJIbT YIIPABJIEHU S —

PULTI of control system — device with | saneMeHT cHUCTEMBI ypaBICHHS —
means of information display on | yctpoiicTBo ¢ pa3mMenieHHBIMU Ha
its panels and control members, | ero manensx cpeacTamu
which helps to operator to act on | oroOpakeHust nHboOpMaIUU U
control object (process, its opraHaMH yIpaBJIeHUs, IPH
performances) MIOMOIII KOTOPBIX OIEPaTOp

BO3/ICIICTBYET Ha YIpaBIisieMble
00BEKTHI (ITPOIECChI, UX
KauyecTBEHHbIE JTH00
KOJIMYECTBEHHBIC XapaKTEPUCTHKH )
28. | VAL SHAFT - the rotating member Ban - Bpamaromascs — 4acTh
of the motor which protrudes past | aBurarens, kotopas BBICTyNaeT 4epe3
the bearings for attachment to the | mogmunHEKKM AOS MMOACOEAMHEHMS C
driven apparatus. MPUBOIHBIM 000PYI0BaHUEM
29. | VATT (VT) WATT (W) — the metric unit BATT (Br) — eanHnna usMepeHus
power. A rate of doing work of 1 | momsoct. 1 BT paBen pabore,
joule per second is a watt (P=W/t). | coepruennoii 3a 1 cexyumy (P=W/t).
30. | VATT SOAT | WATT HOUR (Wh) —an BATT YAC (Bu)- eaunuma

(Vs) electrical energy unit of measure | u3MepeHust >IEKTPUYECKOH JHEPIrUH,
equal to one watt of power paBHas oxHomy Barrty wmomHoCTH,
supplied to an electric circuit NOJaHHOW B  DIIEKTPUYECKYIO CETh
steadily for one hour HENPEPBIBHO 3 OJIMH Yac

31. | VATTMETR WATTMETER - a device for BATTMETP - npuoop,
measuring power consumption | u3Mepsiomuii oTpedneHne SHePrun
32. | VEKTOR Vector diagram — a graphical BekrtopHas nuarpamma —

DIAGRAMMASI | representation of sinusoidal rpaduuecKoe H300paKkeHUE B BUIC
varying electric quantities in BEKTOPOB CHHYCOUIATBHO
vector form H3MCHSIOIIUXCS JJICKTPUICCKUX

BEJIMYUH
33. | VENTILLI RECTIFIER DRIVE — electric |  BEHTWJIbHBII

ELEKTR drive in which a converter on | DJIEKTPOIIPUBO/] -
controlled electric rectifiers (such | amextpormpuBog, B  KOTOPOM  [Uist

YURITMA . :
as thyristor) is used for motor | mutaHus ABUraTeNs W PEryIHPOBAHMUS
supply and its angular speed | ero yrioBoil CKOPOCTH HCIIONB3YETCS
control. It consist either controlled | mpeoGpa3oBatenp Ha ymIpaBiIsSeMbIX
frequency converter, or supplying | snekTpu4ecKuX BEHTHISAX (HAmpumep,
AC motor, or controlled rectifier, or | Tupucropax). Conepxut 0o
supplying DC motor yIpaBIsieMbIi npeoOpazoBareib

4aCTOThI, HI/ITaIOH_U(Iﬁ JABUTaTCIIb
MEPEMEHHOTO TOKa, 60
YIPABIISIEMBIN BBINIPSMUTEIb,
NUTAIOMIMA JBUTATENh ITOCTOSHHOIO
TOKa

34. | VENTILYATO | FAN — device that moves and/or BEHTUJISITOP —  ycrpoiicTso,

circulates air and provides

NEepCABUTAIOIICC UIIN HUPKYJIUPYIOMICC




R ventilation BO3JyX u obecreuynBaroniee
BCHTUWIALIUIO
35 | VERTILYASI| | VENTILATION - the process of BEHTWISALMSA  —  mpomecc
YA supplying or removing air by MO/IaYM WM TIEpEMENIEHHsT BO3yXa C
natural or mechanical means to | momouis©0 €CTECTBEHHBIX W
or from any space HCKYCCTBCHHBIX CpeacTB K
MMPOCTPaHCTBY WJIX OT HET'O
36. | VOLT (V) Volt (V) — the unit of the BOJIBT (B) — exunuia u3MepeHus
potential difference. If 1 joule pasHoctd moteHnuanos. Ecmu s
work is required to move 1 nepezBkenus 3apsana B 1 K mexny
coulomb of change between two | aByms Toukamu Tpedyercs pabora B 1
positions, the potential JIK, TO Pa3HOCTh TMOTEHIINAIOB MEXIY
difference between the positions | stumu Toukamu pasha 1 B (V=W/Q).
is 1 volt (V=W/Q).
37. | VOLT-AMPER CURRENT-VOLTAGE BOJIbTAMIIEPHA S
TAVSIFI DIAGRAM - relationship of XAPAKTEPUCTUKA —
electric voltage on current (or 3aBUCHUMOCTh 3JICKTPUIECKOTO
current on voltage) in subcircuit | HampsbkeH#s OT ToKa (HMIIM TOKA OT
or in its separate element HAIpPSDKEHMs) HA YYaCTKE IeTH HITH
B €€ OTJEJIbHOM DJIEMEHTE
38. | GALLON GALLON —a unit of volume. A I'AJUIOH — eauHuMna u3MepeHHs
US gallon has 231 cubic inches | oosema. Ogun rammon CHIA pasen
or 3.785 litres. 231 kyOwveckum mroiiMam u 3,785
JIATpaM
39. | G°'ALTAK COIL (STATOR or KATYIOKA (CTATOPA wmm
(STATOR ARMATURE) - the electrical | AKOPS) - 3IeKTPUUECKUe
YOK] conductors wound into the core | mpoBOAHUKHK, HAaMOTAHHBIC B MAa3bl
slot, electrically insulated from the | cepneunuka, JIIEKTPUIECKU
ROTORNING | jron core. These coils are connected U30JIMPOBAHHbBIC OT  EJIEe3HOro
) into circuits or windings, which | cepueunuka. Ot KaTYIIKA
carry independent current. NPUCOCTHHEHBI K IEIsIM  OOMOTOK,
KOTOPBIC IPOBOAAT HE3aBUCHMBIN TOK.
40. | GARMONIKA | HARMONIC — a sinusoidal TAPMOHUKA — cunycouganbHas
quantity having a frequency that | Benmuuna, yacToTa KOTOpOH ABIAETCS
is an integral multiple of the HHTErPAIbHO COCTABJISIONICH YaCTOTHI
frequency of a periodic quantity | cooTBeTCTBYOIICH  IEPUOANICCKOI
to which it is related BEJIMYMHBI
41. | GARMONIKA | HARMONIC DISTORTION — NCKAXXEHUE T'APMOHUWKHN —
NING Undesired distortion of the HEXENATEIbHOE HCKAKCHHE  (POPMBI
UZGARISHI sinusoidal voltag(? an(’j current BOJIH CHHYCOWJIAJIbHOTO HAIPSDKEHUS
waveform of a utility’s U TOKAa B HCTOYHHKE IIEPEMEHHOIO
alternating current. Harmonics TOKa. ['apMOHMKM  B&XKHBI  M3-3a
are of concern due to the damage | yiep6a, koTopoe OHH MOIYT HaHECTH
they may cause utility and Ha o0opyoBaHKe
customer equipment SHEProcHaOXkaroIle OpraHu3alul |
noTpeduTens
42. | GARMONIKL | HARMONIC CONTENT — The COJIEP)KAHUE T'APMOHUK —




ARNING number of frequencies in the YUCII0 YACTOT B BBIXOAHOH opme
TARKIBI output waveform in addition to BOJIHBI JOTOJIHUTENBHO K MEPBUUYHOU
the primary frequency (50 or 60 | sactore (50 uma 60 TI'm). B osrux
Hz). Energy in these harmonic TapMOHMYECKHX YacTOTax DSHEprus
frequencies is lost and may TepsieTCI M MOXET TMPUBECTH K
cause excessive heating of the IpE3MEPHOMY NE€PEHArPEBAHUIO
load HATPY3KH
43. | GENERATOR GENERATOR I"'enepatop — anekTpudeckas
MaluHa, mpeoopasyrorias
MEXaHUYECKYIO SHEPTUIO
BpalICHUS B AIEKTPUUECKYIO
44. | GERMETIKA ENCAPSULATED WINDING T'EPMETU3MPOBAHHAS
LASH — a motor which has its winding | OBMOTKA  —  gBuraremp  co
structure completely coated with an | crpykrypoii  0OMOTOK, MOJHOCTBIO
TIRILGAN . : : ! 0
e insulating resin (such as epoxy). | HOKPBITBIX  W3OJHMPYIOIICH  CMOJION
CHO'LG*'AM This construction type is designed | (kak  smokcuaHas) OTOT  cHocob
for exposure to more severe | cocraBneHus paspaboTan st
atmospheric conditions than the | BeimepkuBanust ~ Gosee  CypOBBIX
normal varnished winding. aTMOC(EpHBIX YCIIOBUH, YeM OObIYHAS
HOKPBITAst TAKOM 0OMOTKA
45. | GERS (GS) HERZ (Hz) — a unit of frequency I'EPLl (I'm) — enuHMua 4YacTOThI
equal to one cycle per second paBHast OZIHOM 00OPOTY B CEKYHJLY
46. | GIDROLIZ HYDROLYSIS — the I'MAPOJIM3 -  pacuierieHue
decomposition of organic OpPraHWYECKHUX  COCAMHCHHH  TpHU
compounds by interaction with | B3aumozelicTBum ¢ BOJOH
water
47. | GIDROELEK | HYDROELECTRIC POWER — I'NAPOSJIEKTPUYECKAS
TR electric power that is produced DHEPTUS  —  aJeKTposHeprus,
ENERGIYA fr.om .the conversion of the BEIpabaThIBacMasi Ha BHCKTpOCTaHLII/ISIi(
Kinetic energy of water. npeoOpa3zoBaHHeM KHHETHIECKON
OHEPrun BOALI
48. | GISTEREZIS HYSTERESIS LOSS - the INIOTEPU HA TUCTEPE3UC -
GA resistance offered by materials to | conmporusnenwue, 00yCIIOBIIEHHOE
becoming magnetized (magnetic | HamarauYUBaHEEM MaTepHuaioB
SARFLANGA orientation of molecular structure). | (marauTHOE OPHEHTHUPOBAHKE
N ISROFLAR | This results in energy being | MOJEKyISApHBIX ~ CTPYKTYp).  ITO
expended and corresponding 10sS. | BbI3bIBa€T  pacxon =~ JHEPrHH U
Hysteresis loss in a magnetic circuit | cooTBeTcTBYy!OIIHE MOTEpH.
is the energy expended to | I'mcTepe3suc B MarHUTHOM IEMHA — 3TO
magnetize and demagnetize the | smeprus, pacxoayemast Ha
core. HaMarHM4MBaHUE M pa3sMarHU4YMBaHUE
Cep/IeYHUKA
49. | DATCHIK DETECTOR — measuring JATYUK — cpenctBo u3MepeHui,

instrument converting measured
physical quantity (voltage,
current, displacement,
temperature) to (usually electric)
signal for further transmission,

npeoOpa3zyroiiee u3MepsIeMyro
(bU3NUECKyIO BETUUUHY
(37EKTpUUECKOE HAMIPSIKEHHUE, CUITY
TOKa, epeMelleHe, TeMIIepaTypy,
JlaBjeHne) B curiai (0ObIYHO




processing or detection

ANEKTPUUCCKUIN) IJIS TabHEHTIIeH
nepeaayu, 00paboTKu Win

pETHCTpAIUH
50. | DEMPFIRLASH | DAMPING - forced damping | JEMII®HNPOBAHUE —
of system oscillations or lowing | mpuHyIUTENTEHOE IPUTALIICHHE
of their amplitude to KoJIeOaHU CHCTEMBI JINOO
toleranced limits YMEHBIICHUE UX aMILTUTYIbI 10
JIOIYCKAEMBIX TIPE/IEIIOB
51. | DIAGRAMMA DIAGRAM - graphic JIMATPAMMA — rpaduueckoe
representation visually n300pakeHue, HarIsTHO
demonstration relationship MMOKA3bIBAIOIIEE COOTHOLICHUE
between comparing quantities MEX/y CPaBHUBACMbBIMH
BEJIMYNHAMHU
52. | DINAMIK DYNAMIC BRAKING - JTMHAMUNYECKOE
TORMOZLASH | generator condition of motor TOPMOJXXEHUE - reneparopHbIii
operating, in which mechanical | pexxum paGoThI IIEKTPOIBUTATEIS,
energy of braked device is [P KOTOPOM MEXaHHYECKast
converted to electric and SHEPTHSI TOPMO3SIIETOCS
released in heat energy form in | Mexanu3ma npeBpamaercs B
resistor connected in braking AIIEKTPUYECKYIO M BBIJICISCTCS B
time to armature winding circuit; | ¢opme TermIoBOI 3HEPTUH B
used in DC, and AC pe3ucTOpe, BKIIFOYAEMOM Ha BpEMsI
synchronous and inductive TOPMOYKCHHS B IIETTh OOMOTKH
electric drives SIKOPS1; TIPUMEHSICTCS B
SIIEKTPONPHUBO/IaX TTOCTOSTHHOTO
TOKa, CHHXPOHHBIX M AaCHHXPOHHBIX
JIBUTATENSAX MIEPEMEHHOTO TOKa
53. | DINAMIKA DYNAMICS — a section of JMHAMUKA - paznuen Teopuu
machines and mechanisms MAIITH U MEXaHH3MOB, KOTOPBIi
theory, which learns M3yYaeTcs ABMKCHUE MEXaHU3MOB
mechanisms moving by forces 0] ICHCTBHEM CHJI, UCCIIEIYET
effect; investigates dynamic CHOCOOBI YMEHBIIICHUS
loads lowing methods, JTMHAMHYCCKUX HATPY30K, PEXKUMBI
mechanisms motion regimes, JIBIKCHHSI MEXaHU3MOB, YCIIOBUS,
conditions defining consumed OTIPEICISIONINE KOJIUIECTBO
energy and efficiency of the notpebsiemoit sueprun u KITJT
mechanism MEXaHU3Ma
54. | DIOD DIODE - an electronic device IO - SIIEKTPOHHOE
that allows a current to flow in YCTPOKCTBO, MO3BOJIAIOIIEE TOKY T€Yb
one direction only TOJIBKO B OJIHOM HAIIPaBJICHHH
55. | DIFFUZIYA DIFFUSION — movement of JUDDY3UI - mnepenBuKeHHe
suspended or dissolved particles | B3BelmeHHBIX ~ WIM  PAacTBOPEHHBIX
from a more concentrated to a gacTHI] OT 00Jee KOHIICHTPUPOBAHHOMN
less concentrated area. The K MEHee KOHLICHTPUPOBAHHON
process tends to distribute the obnactu. Ilpouecc mpusogut x Gonee
particles or molecules more PaBHOMEPHOMY pacrpeieneHuIo

uniformly

JacCTUL WJIA MOJICKYJI




56. | EPIQ CLOSED LOOP CONTROL 3AMKHVYTAS CUCTEMA
BOLWQARUV SYSTEM - automatic control VIIPABJIEHUS — cuctema
TIZIMI system with closed loop (by ABTOMATHYECCKOTO YIIPABIICHUS C
means of feedback) of control 3aMKHYTBIM (TIOCPEICTBOM
signals transmission. Control 00paTHOM CBA3M) KOHTYPOM
signals are produced in the nepeaayy yrpaisiFOIInX
deviation of control value CHUTHAJIOB. Y IPaBJISIOIINE CUTHAJIBI
quantity function of required the | BeipaGarsiBatoTCst B QyHKIUH
law of its change OTKJIOHEHUS 3HAYCHHUSI
YIIPABIIAIONIEH BETUYUHBI OT
TpeOyeMoro 3aKoHa €€ U3MEHEHUSI.
57. | JOUL JOULE (J) — a metric unit of JUKOVJIb  (JIx) — enuHuna
work or energy representing the | usmepennss paGoTBl WM  SHEPTHH,
work done by a force of 1 TPEJICTABIIAIOIIAs pabory,
Newton moving an object 1 coBepuieHHyl0 cwioid B 1 HerwoTon,
meter in the direction of the nepeiBuraroneid oobexT Ha 1 MeTp mo
force. HaIpPaBJICHUIO JEUCTBUS CUIIBI
58. | JOUL JOULE’S LAW — The rate of 3AKOH JIKOVYJIA — KonuuecTBo
KONUNI heat production by a steady TeIia, BbBIPAOOTAHHOE TIOCTOSHHBIM
current in any part of electrical TOKOM B JIFOOOH 4acTH 3JIEKTPUYECKON
circuit that is proportional to the | uemnn, IPOTOPLHOHATIEHO
resistance and to the square of CONPOTHUBJIEHUIO U KBAJIPaTy TOKa
the current
59. | ZAMINLANG GROUNDED MOTOR A| 3A3EMJIEHHBIA JIBUTATEJIb
AN MOTOR motor with an electrical connection | — IBUTATENb, AMEIOLLNN
between the motor frame and | smexTpuueckyro CBSI3b MEXK Ty
ground. KOPITyCOM U 3eMJIeH
60. | ZICHLIK DENSITY —an amount of [IJIOTHOCTD — KOMMYECTBO Yero-
something divided by a volume | n1u6o, nmenenHoe Ha 3aHMMaeMbIi
it occupies 00beM
61. | |IZOLYASION INSULATOR A material which M30JISLMOHHbIIA MATEPUAJ
MATERIAL tends to resist the flow of electric | — marepuan, KoTOpoMy CBOHCTBEHHO
current (paper, glass, etc.). In a | comporusieHue SIICKTPHIECKOMY
motor the insulation serves two | momto (Oymara, crekio u ap.). B
basic functions: 1 Separates the | mBurarteme HW30JSIUSA BBITOIHIET IBE
various electrical components from | ocHoBHbie  GyHkiu: 1 oTaenseT
one another 2 It protects itself and | pa3nuuHbIe AIEKTPUICSCKUE YACTH JAPYT
the electrical components from | or ngpyra. 2 3ammmmaer cebs u
attack of contaminants and other | snexTpuueckue wYacTé OT JeHCTBUS
destructive forces. 3arpsI3HAIOIINX BELLECTB u
pa3pyLIAOMINX CHUII
62. | IZOLYASIYA | INSULATION - the material N30 - Marepuall,
used to restrict heat flow WCIOJB3YEMbIA  [UIs  CHEPIKUBAHUsA
between two regions IIOTOKA TEIlIa MEXIY ABYyMs 30HAMU
63. | IKKI QUTBLI | BIPOLAR PLATES allows BUTIOJISIPHBIE ~ DJIEKTPO/IbI
ELEKTRODL electricity to be conducted MPOIYCKAIOT 3JICKTPUIECTBO, KOTOPOE

between adjacent individual fuel

HEOOXOIUMO  TIPOIYCTUTH  MEXIY




AR cells. They are often designed t0 | cMeKHBIME OTAEIBHBIMU TOILIUBHBIMH
channel the flow of gases and 3JIEMEHTAMH. Onn 4acTo
heat to and from the cell. NPOCKTUPYIOTCS Ul [POBEACHHUS

IIOTOKa Ta3a HWINn TCmjiIa K W OT
DJICMCHTA
64. | IKKI  XILLIK DUAL VOLTAGE  Some JIBOMCTBEHHOE

KUCHLANIS motors can operate on two different | HAIIPSDKEHUE Hexortopsie

H voltages, depending upon how it is | aBuratenu mMoryt pabortaTh NMpH JBYX
built and connected. Pa3IHMYHBIX HaINPsHKCHUSX, B

3aBUCMMOCTH OT TOI'O, KaK OHH
CKOHCTPYUPOBAHBI U TIOACOCTUHCHEI.
65 | IKKI  XILLIK DUAL TORQUE - a dual speed JIBOVICTBEHHBIII MOMEHT —

MOMENT motor with torque values that vary | mByXCKOpOCTHO# ABHTATENh, 3HAUEHHE

with speed MOMEHTa KOTOPOTO  MEHSETCS B
3aBUCUMOCTHU OT CKOPOCTH
66. | IKKILAMCHI SECONDARY WINDING — a| BTOPUYHASI OBMOTKA —

CHO'LG‘AM winding which is not connected to | oOMoTka, He MOACOEAWHEHHAS K
the power source, but which carries | HICTOYHUKY 3HEpruM, HO HPOBOJIIAS
current induced in it through its | Tok, HHIYIIMPOBAHHBINA B HEM Ype3 €rO
magnetic linkage with the primary | marauTHOEe  TOTOKOCIEIUIEHHE €
winding. HNEePBUYHOM OOMOTKOIA

67. | IQLIM CLIMATE — prevailing or KIIMMAT - npeoGnanarorine win
average weather conditions of a | cpennue TIOrOJIHbIE yCIIOBUS
geographic region reorpad)MIecKoro peruoxa

68. | INVERTOR INVERTER - an electronic | UHBEPTOP — snekTpoHHOE
device that converts fixed | ycrpoiicTBo, mpeobpasyromiee
frequency and fixed voltages to | mocrostHHYIO YacTOTY K
variable frequency and voltage. | nanpsokenue B nepemennsie. JlaeT
Enables the user to electrically | sosmoxuOCTE peryanupoBaTthb
adjust the speed of an AC motor. CKOPOCTb JIBUTATENIs IEPEMEHHOTO

TOKa

69. | INDIVIDUAL SINGLE ELECTRIC (UNIT) VIHJIUBUJTY AJIbHBIIA

ELEKTR DRIVE — electric drive that | DJIEKTPOIIPUBO/] 5
provides  motion of only one | (OJHOJABUI' ATEJIbHBIN) -

YURITMA . y
mechanism 3JIEKTPOIIPUBOL, KOTOPBII

o0OecrieunBaeT  JIBUKCHHE  TOJBKO
OJHOI'O ME€XaHu3Ma

70. | INDUKTIV INDUCTION GENERATOR — VHJIYKTUBHBI TEHEPATOP

GENERATO a device that converts the —  yCTpOIicTBO,  mpeobpasyroiee

R mechanical energy or rotation MEXaHHYCCKYIO SHEPTHIO BPAIICHHS B
into electricity based on 3JEKTPUYECTBO,  OCHOBBIBAACH ~ Ha
electromagnetic induction. SIBIICHUN 3JIEKTPOMATHUTHON

HWHAYKIUHA.
71. | INDUKTIVLIK INDUCTANCE - the | UTHIYKTUBHOCTD —

characteristic of an electric circuit
by which varying current in it
produces a varying magnetic field

XapaKTEPUCTUKA HIEKTPUIECKOMN
LIENH, C KOTOPOH NEPEMEHHBIN TOK
CO3Ja€T IIEPEMEHHOE MAarHUTHOE




which causes voltages in the same
circuit or in a nearby circuit.

T0JIe, HABOIAIIICE HAIIPSDKEHUE B
TOM K€ WX Onu3iiexaleil nenu

72. | INDUKTOR INDUCTOR — a part of MHAYKTOP — yacth MarHUTHOMN
magnetic circuit of machine LEMH AIEKTPUUECKON MAIUHBI,
including exciting winding cozep Kaniasi 0OMOTKY

BO30YKICHHS

73. | ISROFLAR LOSSES A motor converts | [IOTEPHU JIpuratens B mporecce
electrical energy into a mechanical | mpeoOpa3oBaH¥st HIEKTPOIHEPTUH B
energy and in so doing, encounters | MexaHHYECKYIO SHEPTHIO
losses. These losses are all the | crankuBaercs ¢ morepsimu. ITorepu
energy that is put into a motor and | — 510 Bes sHEpruUs, MoTpedIECHHAsA
not transformed to usable power but | geurartenem, Ho npeoOpazoBaHHAs
are converted into heat causing the | ge B TMOJIE3HYIO MOIIHOCT, 4 B
temperature of the windings and | remno, narpesaromiee 06MOTKM 1
other motor parts to rise. JPyTHe YacTH JBUTATENS

74. 1S SIQLIK HEAT —a form of energy TEIUIO — Bux mepenadyu SHEPTHH,
transfer associated with the CBA3aHHOM C JBWKEHMEM AaTOMOB H
motion of atoms and molecules. | monekyn

75. | ISSIQLIK THERMAL PROTECTOR -an TEIUIOBASL  3AL[UTA  —

XIMOYASI inherent overheatlpg protective, | HeoTbeMIIEMOE YCTPOHCTBO,
when properly applied to a motor, | 3amumiaromnree paboraroriee
protects the  motor against | yctpoiicTBO 0T  meperpeBa, IpH
dangerous overheating due tO | mpaBWILHOM NPHUMEHEHHH 3aIIUIIACT
overload or failure to start. JIBUTATeNlb OT OIACHOTO Meperpesa u3-

3a MEPETPY3KU UIU MOBPEKICHUA IIPU
IIyCKe

76. | ISTE’'MOLCH | CUSTOMER CLASS — TAPU® TIOTPEBUTEISL -

| TARIEI categories of energy COnsumers, | KaTeropus MOTPEOMTENs  JHEPIUH,
as defined by consumption or omnpeseaeHHas CTENEHBIO
demand levels, patterns and noTpebIeHneM u pacxona,
conditions, and generally XapaKTePUCTHKH M YCIOBHUS, B
included residential, OCHOBHOM  BKJIIOYAIOT B ceba
commercial, industrial and OBITOBOH, KOMMEPYECKHH,
agricultural MPOMBIIIIJICHHBIH u

CCIIBCKOXO03ANCTBCHHBIN

77. | ISH NO-LOAD — motion of XonocToii  X0J —  JIBHXKEHHE
mechanism or machine when MEXaHW3Ma WM  MallWHBL, [PH
useful operation is not KOTOPOM HE COBEpIIACTCS IMOJIe3HAsT
performed pabora

78. | ISH WORK - the product of the PABOTA — IPOM3BEICHHE
distance an object is moved PAcCTOSHMS TPOHIEHHOTO OOBEKTOM,
times the force operating inthe | u CHIIBI, ACHCTBYIOIIECH B
direction that the object moves. | nanpasienus, B~ KOTOpOM  OH
The metric unit is a joule. nBWKeTCs. Enumuna  usMepenns —

Jxoyns

79. | ISH SIKLI DUTY CYCLE - the PABOYMIA KT -

relationship between the operating | cootHoreHue MEXIy — pabouynm




and rest times or repeatable
operation at different loads.

BpEMCHCM H© BpPCMCHCM IIOKOA IIpU
Pa3JINYHbIX HArpy3Kax.

80. | ISHGA STARTING TORQUE - the | TYCKOBOI MOMEHT —
TUSHIRUVCHI | torque or twisting force delivered | momeHT KpyTSIIIEH CHIIBL,
MOMENT by a motor at the instant it is | passuBaeMblii ABUTATENIEM B

energized. Starting torque is often | moment ero Bkmouenus. [TyckoBoit

higher than rated running or full | MomenT wame Bcero HaMHOTO

load torque. 0o0JIbIlIe YeM MTPH HOMUHAJIBHOMN
WJIY TIOJIHOM Harpyske

8l. | ISHLAB CAPABILITY - the maximum IMPOU3BOJUTEJIbBHOCTh
CHIKARUVC | load that a generating unit, (IMPOU3BOJUTEJIbHAS
HANLIK generating station or other CIIOCOBHOCTDB) — makcumaibHast

electrical apparatus can carry Harpy3Ka, KOTOPYIO MOXKET BBIICPXKATH
under specified conditions for a | renepupyromas siyeiika, CTAaHUUS WK
given period of time without JPYTOil SIIEKTPUUYECKUI ammapaTr Mpu
exceeding approved limits of OIIPEEICHHBIX YCIOBHAX B JIAHHBIN
temperature and stress mepuoa BpeMeHH O0e3 TpeBBIIIeHUS
YTBEPKIAECHHBIX MpEeaeoB
TEMIICPATYPhI U HAIIPAIKCHUA

82. | ISHLAB CAPACITY - the amount of I[MTPOU3BOJUTEJILHOCTD -
CHIKARUVC | electric power for which a BEJIMYMHA DIEKTPHYECKOH MOIIHOCTH,
HANLIK gen_eratmg unit, gene[:atlng YCTaHOBJICHHAsl JUI T'€HEPUPYIOLIEH

station or other electrical SYCHKH,  CTQHIWM WX  JPYroro
apparatus is rated either by the 3JIEKTPUIECKOTO armapara
user or manUfaCturer IIOJIB30BATCIIEM MU IPOU3BOJUTEIIEM

83. | KALORIYA CALORIE — the amount of heat KAJIOPUSI — KOJMYECTBO TeIIa,

required to raise the temperature | HeOOXOMMMOE [T POCTa TEMIIEPATYPHI
of one gram of water by one OJIHOTO TpaMMa BOJIbI Ha OJIMH TPaycC
degree Celsius. no Lenscuro

84. | KATOD CATHODE - the electrode in a KATOJlL -~  onektpon,  rie

cell where reduction occurs. HPOUCXOTUT OKMCIICHUE

85. | KELVIN Kelvin (K) — a unit of KEJIbBUH (K) — emusunma

temperature based on a freezing | u3smepenus TemrepaTyphbl, OCHOBaHHAs
point of water of 273 and a Ha TOuYKe 3amep3aHus Boabl 273 u
boiling point of water 373. TOYKE KUTIEHHs BO/IbI 373
86. | KILOVATT KILOWATT HOUR (kWh) — KHJIOBATT YAC (xkBtu) — uame
SOAT (kVts) the most commonly used unit of | Bcero  ncromssyemas — eauHMIA
measure telling the amount of U3MEPEHUS, HpPEICTaBIIAOIAsA
electricity consumed over time. | KOIH4eCTBO 3JIEKTPUYECTBA,
It means one kilowatt of noTpeOIEHHOTO BO BpPEMEHH.
electricity supplied for one hour | Osnasaer ~ xBr  anekrtpudectsa,
MOTPEOISHHOTO 32 Yac
87. | KILOVOLT KILOVOLT AMPERE (kVA) — KWJIOBOJIbT AMIIEP (xBA)-

AMPER (KVA)

a unit of apparent power, the
mathematical product of the
volts and amperes in electrical
circuit; equal to 1000 volt

eIVHALIA HM3MEpPEHUS  KaxyIehcs
MOIIHOCTH, MaTeMaTHIeCcKoe
IMPOU3BCACHUC BOJIBTOB U aMIICp B
anekTpuueckod 1enw, paBao 1000




ampere

BOJIBT aMIICp

88. | KINETIK KINETIC ENERGY - energy KUHETUYECKAS SHEPTUA -
ENERGIYA due to the motion. Numerically, | sueprus, BO3HHUKAOIIAs npu
it is one half of product of the ABIKEHMH. YuCIeHHO OHa paBHa
mass of a body times the square | monoBuHe Npou3sBeAEHHsS MACChl Tela
of its speed (Ek=1/2mv2) Ha KBaJIpat ero CKOpoCTH
89. | KODENSATS | CONDENSATION - the change KOHJAEHCALIUS - u3MeHeHue
IYA of state of a vapour to a liquid. | cocTostHus mapa B XUAKOCTb.

90. | KOLLEKTOR COMMUTATOR - a KOJIJIEKTOP — nmnmuaapuyaeckoe
cylindrical device mounted on the | ycrpoiicTBO, ycTaHOBJIEHHOE Ha Baily
armature shaft and consisting of a | skops u cocrosiee U3 KIMHOBHIHBIX
number of wedge-shaped copper | MeaHBIX TIIaCTHH, YCTAHOBJICHHBIX
segments arranged around the shaft | Bokpyr Bama (OTAeleHHBIX ApPYr OT
(insulated from it and each other). | apyra). IlleTku ABUTaTENsI BpAIIAIOTCS
The motor brushes ride on the | mo oOKpy)XHOCTH KOJUIEKTOpa "
periphery of the commutator and | smekTpuuecku COEIMHSIOT u
electrically connect and switch the | mepekmo4yaror 0OMOTKH  sSKOpSL K
armature coils to the power source. | UCTOYHHKY SHEPTHH

91. | KOMPENSATO | COMPENSATOR - for Coso KOMIIEHCATOP — npenna3HaueH

R increasing and automatical 1utst ioBbIteHust Cos @ u
control of voltage in power pEryIUpOBaHUS HAMPSKEHUS B
network DIIEKTPHUYECKHUX CETAX

92. | KOMPRESSOR | COMPRESSOR — a machine for | KOMITPECCOP — mammuna mist
liquid or gas compression to CKaTHUs BO3JlyXa WJIH ras3a Jio
positive pressure not lower then | U30BITOYHOrO JABIECHHS HE HIKE
0.015 MPa 0,015 MIlIa

93. | KONVEYER CONVEYOR - a continuous KOHBEMEP — mammna
action machine for transporting | HepPepbIBHOTO JCHCTBHS IS
of granular, lumpy or peace MEepEMENICHUS ChITYYUX, KyCKOBBIX
cargos HMJIM IITYYHBIX TPY30B

94. | KONVEKSIY | CONVECTION - transferring KOHBEKIIUSl — neperoc Temna

A heat by moving air, or JBIKYIIUMCS BO3JlyXOM, HJIM TIEPEHOC
transferring heat by means of TEIa  MOCPEJCTBOM  BOCXOJISIIEIO
upward motion of particles of HEPEBIKCHUS TeIIa YaCTHI]
liquid or gas heat from beneath | 'uakocTH WK rasa cHU3y BBEpX

95. | KONDENSAT CAPACITOR - a device which, KOHAEHCATOP - ycTpoiicTBO,

OR when connected in an alternating- | koropoe npu NmpUCOEITUHEHHH K IETH
current circuit, causes the current to | mepeMeHHOTO BBI3BIBACT OIEPEIKECHHE
lead the voltage in time phase; used | Tokom Hampsbkenue 1o (ase BpeMeHH;
in single- phase motors to start, or | ucronb3yercs A Mycka OAHO(A3HBIX
in three-phase motors for power | nBuratesneit u KOPPEKIMU
factor correction. k03¢ dunmeHTa MOIIHOCTH

TpexQa3HbIX ABUTATENICH

96. | KONDENSAT | CONDENSER - a device at the KOHJAEHCATOP - ycTpoiicTBO

OR exit of a steam turbine used to Ha  BBIXOJE TapoBOH  TypOMHBI,

extract heat from water vapour

HCIIOJIB3YEMOC IUIA BBIACJICHHA TCILIA




condensing to a liquid.

H3 BOASAHOTO Iapa, KOHACHCHUPYCEMOTO
B XXUIKOCTb

97. | KONDENSAT CAPACITOR MOTOR - a| KOHIEHCATOPHBII
ORLI single-phase induction motor with a | IBUT'ATEJIb - oaHO(ha3HBII
MOTOR main winding arranged for direct | acHHXpOHHBIM [IBUTATENs C TJIABHOM
connection to the power source, and | 0OMOTKOH  NPHUCIIOCOONIEHHONH K
an auxiliary winding connected in | mpsMOMy COCIMHEHHIO K WCTOYHHUKY
series with a capacitor. SHEPIHH, a BCIIOMOraTeIbHas 0OMOTKa
— MapajuIeNbHO ¢ KOHACHCATOPOM
98. | KONTROLLER | CONTROLLER - electric KOHTPOJIJIEP — snekrpuueckuii
apparatus with a great quantity arrmapar ¢ OOJIBIIUM YHUCIIOM
of contacts, which commutate a | KOHTaKTOB, KOMMYTHPYOLIHX
power circuit of equipment; used | cusoBbIE HEH
for starting, speed regulation, BIIEKTPOOOOPYIOBAHUS;
reverse and electric braking of NPUMEHSIETCS IS ITyCKa,
DC and AC motors by switching | peryaupoBanus CKOPOCTH, peBepca
of their windings or by U 3JICKTPUIECKOTO TOPMOKCHHS
connection of resistances to DIIEKTPOABHUraTECH MOCTOSIHHOTO K
winding circuits MIEPEMEHHOTO TOKa
MEPEKITIOYCHUEM UX OOMOTOK WA
BKJIFOUEHUEM COIPOTUBIICHHUH B
e 0OMOTOK
99. | KORPUS FRAME - the supporting KOPIIYC - omnopHast KOHCTPYKIHS
structure for the stator parts of an | gacrei craTopa JIBUTATEIIS
AC motor. In a DC motor, the | mepemennoro Toka. B agBurartemsx
frame usually forms a part of the | mocrosHHOrOo TOKa KOpIYC OOBIYHO
magnetic coil. COCTaBIIAET 4acTh MarHUTHOM
00MOTKH
100. | KORROZIYA | CORROSION - dissolution and KOPPO3US — pasnoxkeHue u
wearing away of metal caused M3HOC MeTajuia, BBI3BAHHOE
by a chemical reaction with XUMHYECKOM  peakuueil ¢ BOJIOI,
water, chemicals or other metals | xumudecknmu BEILCCTBAMH H
APYruMu MEeTalllaMn
101.| KRAN CRANE - hoisting machine, KPAH - rpy3onoapeMHast MammHa,
operating in short-term recurrent | padotaromasi KpaTKOBpEeMEHHBIMU
cycles MOBTOPSIOMMUMUCS HUKIIAMH
102. | KUVVAT POWER - the time rate of doing MOIIHOCTb - ckopocth
work or consuming or IPOHM3BEICHHS paGoThI I
generating energy noTpeOJIeHHsI WK BBIPaOOTKH SHEPrUn
103. | KULON COULOMB (C) - the metric unit | KYJIOH — equnuia uamepeHus
of electric charge. AIIEKTPUUYECKOTO 3apsiia.
104.| KUCH POWER PLANT - a device CHUJIOBAST YCTAHOBKA -
QURILMASI capable of generating electrical | ycTpoiicTBo, crmocobHOe BBIPaOOTATH

power for use elsewhere. It may
also generate useful heat.

AIIEKTPORHEPTHIO Ul MOTpeOIeHUs B
KakoM-mub6o gapyrom Mecte. OmnHa
TaKXe MOXET BbIpabaThIBaTh MOJIE3HOE
TETI0




105.| KUCHLANIS VOLTAGE - the force that HAIIPSDKEHWE - cuina,
H causes a current to flow in an | BeI3bIBarOlIas [OBMKEHHWE TOKAa B
electrical circuit. Voltage is a | anmexTpuueckoii enu, Hampsokerue —
popular expression for potential | momynspHOEe BBIp@KEHHE Pa3HOCTH
difference MOTEHIHATIOB
106. | KUCHLANIS VOLTAGE DROP caused by IMAJEHUE HAIIPSDKEHUSA -
H PASAYISHI the resistance in conductor. 00YCIIOBJICHO AKTHBHBIM
CONPOTHUBIICHUEM POBOTHUKA
107.| KUCHLANIS | VOLTAGE REGULATOR -a PEI'YJIATOP HAIIPSDKEHUSA —
H device that controls the YCTPONCTBO ~ yHpaBieHUs  pabourm
ROSTLAGIC operating voltage HaTIPs’KCHUEM
HI
108. | KUSHIMCHA | AUXILIARY EQUIPMENT — BCIIOMOT'ATEJIbBHOE
USKUNALAR | the extra machinery needed to OBOPYJIOBAHUE -
support the operation of a power | nononHuTeNBEHOE MEeXaHHU3MBI,
plant or other large facility HEOOXOMMBIC — JUISL  TOJICPKKH
(YHKIMOHUPOBAHUS CHJIOBOM
YCTaHOBKH WM JPYroro OOJBIIOro
obopymoBaHUs
109. | QARSHILIK RESISTANCE - the degree of | COITPOTHUBJIEHME — crenenn
obstacle presented by a material to | nmpensrcTBus, OKa3sIBacMast
the flow of electric current, | marepuanom noToKy
measured to Ohms. SJICKTPUUYECKOTO TOKA, U3MEPAETCA
B Omax
110.| QARSHILIK RESISTOR FURNACE - DJIEKTPUYECKAS ITEYb
ELEKTR electric furnace in which the heat | COIIPOTUBJIEHIA -
emissed while electric current | anexkTpuueckass me4b, B  KOTOpPOW
PECHLARI passes through conductor with | ncone3yercs TEIUIoTa,
resistance is used BBIZICJSIFOIIASACS  TIPU  TPOXOXKICHUN
AIEKTPUUECKOTO TOKa uepes
HPOBOJAHUKH c AKTHBHBIM
AIIEKTPUUECKUM COTPOTUBIICHHEM
111.| QISQA SHORT-CIRCUIT — a defect in KOPOTKOE 3AMBIKAHUE -
TUTASHUV a winding which causes part of the | mospexnenne  0OMOTKH,  KOTOpOE
normal electrical circuit to be | sBuseTcs mnpUYMHON —MEPEMbIKAHUS
bypassed. This frequently results in | anekTpuueckoii 1enu HaKOPOTKO. DTO
reducing the  resistance  Or | 4acTO MNPHUBOAUT K  MOHMKEHHIO
impedance to such an extent as t0 | akTHBHOTO M TIOJHOTO CONPOTHUBIICHUS
cause overheating of the winding | mo Takoif CTeNneHW, YTO BBI3BIBACT
and subsequent burnout. neperpeB OOMOTKH C MOCIEAYIOLUINM
neperopaHueM
112.| QUVVAT POWER FACTOR A KODOOUITMEHT MOUIIHOCTHU
KOEFEFITSIE | Mmeasurement of the time phase | — usmepenne BpeMeHHOTO caBura (as
NTI difference between the voltage and | Mexay HampsDKeHHEM W TOKOM B IIEHH

current in an AC circuit. It is
represented by the Cos of the angle

nepemMeHHoro Toka. OH BbIpaXkaeTcs
KOCHHYCOM yTIJIa 3TOro capura ¢as




of this phase difference.

113. QUESH SOLAR COLLECTOR - a COJIHEYHBIM KOJIJIEKTOP —
KOLLEKTOR] | device which absorbs solar YCTPOMHCTBO, HOIJIOIIAKOIIHIA
radiation, converts it into heat COJIHEUHYIO PaJinaluio, NpeodpasyeT B
and passes this heat onto a heat | Temio ¥ HPOBOAMT 5TO TEIIO K
transfer fluid. TETUIONPOBOASIIEHN KUIKOCTH
114.| QUESH SOLAR CELL - a popular name COJIHEYHBIM DJIEMEHT -
ELEMENTI for a photovoltaic cell. pacrnpocTpaHeHHOE HA3BaHWE
(boTodIEeMEHTa ¢ 3aMUPAIOIIHM CIIOEM
115. | MAGNIT MAGNETIC FIELD -is a MATHUTHOE TIIOJIE - 30Ha
MAYDON region of space where the pole NPOCTPAHCTBA, T[AC TMOMIOC KaK B
as a magnet or a moving charge KayeCTBE MarHuTa WJd JBIKYLIUHCA
feels a force. 3apsJT UCTIBITHIBACT Ha cebe CHTy
116. | MAGNIT MAGNETIC FIELD - invisible MATHUTHOE IOJIE -
MAYDONI lines of force which surround all | neBumumBIE CUIIOBBIE JIMHUH,
magnets and which pass from OKpY’KaloIlU€  BCE  MArHUThl |
the north pole to the south pole NPOXOJALIAE C CEBEPHOTO K FOKHOMY
of the magnet MOJIIOCY MarHuTa
117.| MAYDON FIELD — a term commonly used ITOJIE - TEPMHUH,
to describe the stationary (stator) | mcmonb3yrommiicst TJIaBHBIM 00pa3om
member of a DC motor. The field | ans  npencraBieHnss  HEMOABHKHOMN
provides the magnetic field with | vactn (craropa) JIBUTATEIS
which the mechanically rotating | mepemennoro Toka. 3To moNE Co3MaeT
(armature  or rotor) member | maruuTHOE MO, C  KOTOPBHIM
interacts. B3aUMOJIEUCTBYET MEXaHUYECKU-
Bpalaromasicss 4acTb (JKOpb WM
porop)
118.| MARKAZDAN CENTRIFUGAL PUMP —an [IEHTPOBEXXHBII HACOC -
QOCHUVCHI impeller pump? In which liquid | nomactHbIit Hacoc, B KOTOPOM
NASOS is transported from the centre to | »xwuaKOCTh IEpeMeNIaeTCs OT
a circumference of rotating [ICHTpa K mepudepun
impeller BpalllaroIerocs: pabouero kKoieca
119.| MARKAZDAN CENTRIFUGAL CUTOUT LIEHTPOBEXHBI
QOCHUVCHI SWITCH - a centrifugally operated | BBIKJIFOYUATEJIb — 1eHTpOOEKHO
‘ automatic mechanism used in | Bparmaroruiics MEXaHHU3M,
O'CHIRGICH conjunction with split phase and | ucrmons3yemMsii B COYETaHHM  C
other types of single-phase | nBurarensmu ¢ pacmiemnentoi (asoit
induction motors. Centrifugal cut- | ¥ ¢ apyrumu THnamMu OIHO(A3HBIX
out switches will open or | acHHXpOHHBIX JBUraTEJICH.
disconnect the starting winding | IlenTpoOexHbie BBIKJTFOUATENN
when the rotor has reached a | pa3peqUHSIOT MYCKOBYHO OOMOTKY,

predetermined speed and reconnect
it when the motor speed falls below
it. Without such a device, the
starting  winding  would  be
susceptible to rapid overheating and
subsequent burnout.

KOTZla pPOTOp [JOCTHUTAeT 3aJaHHOU
CKOPOCTH M MEpeKIoYaeT ee, Korna
CKOpOCTh JIBUTATENIsI TaNaeT HUKe
3amaHHOM. be3 Takoro ycrpoiicTa
myckoBass ~ oOMoTKa  Obula OBl
BOCIIPHMMYKBA K ObICTpOMY
neperpeBy u HOCIIEAYIOIEMY




NeperopaHunro

120.| MASSA MASS — the measure of an MACCA — mepa npoTuBozeicTBUS
object’s resistance to 00BEKTa YCKOPEHHIO
acceleration.
121.| MIKROMETR | MICROMETER (um) - one MUKPOMETP 10°  wmerpa.
millionth (10°) of a meter. MHOr1a Ha3hIBACTCS MHUKPOHOM
Sometimes called a micron.
122. | MINUTIGA RPM (Revolutions Per Minute) OBOPOTBI B MHHVTY -
AYLANISHLA | — the number of times per mir_lute KOJINYECTBO 00OPOTOB Baja JBUTATEIS
R SONI the shaft C_)f _the mot(_)r (machl_ne) (MamMHBI) B MHHYTY. 3aBHCHT OT
rotates. This is a function of design | mocrpoenwus u sHEprocHaOKEHHS
and the power supply.
123. | MOLEKULA MOLECULE — a bound system MOJIEKVJIA -  cBs3aHHas
of two or more atoms cucTeMa JIBYX M 00Jiee aTOMOB
124.| MOMENT TORQUE - turning force | MOMEHT — KpyTsiuii MOMEHT,
delivered by a motor or gearmotor | BeipaGaTbIBaEMBbIii ABUIATENEM HIIH
shaft BAJIOM PEYKTOPHOTO JIBUTATEISI
125.| MOSLASHISH | ADAPTATION - an ability of AJTATITAIIMS — criocoGHOCTE
technical device or systems for | TexHHYECKOT0 yCTPOUCTBA WK
adapt to changes of CHCTEM IPUCIOCAOIMBATHCS K
environmental conditions, own | U3MEHEHHSM YCIIOBUI
structure or functioning OKpYKaroIIel cpeibl, COOCTBEHHOM
algorithm, that leads to increase | cTpykTypbl Wim anropurma
of operating efficiency; (YHKIIMOHHPOBAHHS, YTO
adaptation especially is peculiar | mpUBOIUT K MOBBIIICHUIO
to automatic control systems 3 PeKTUBHOCTH UX padoT;
amanTanus 0coOOEHHO CBOWCTBEHHA
CHUCTEMaM aBTOMAaTHYECKOTO
yIIpaBJICHUS
126.| MOTOR ELECTRIC MOTOR A device | IBUT'ATEJIb — ycTpoiicTBoO,
that takes electrical energy and | morpeGusroiee SIEKTPOIHEPTHIO U
converts it into mechanical energy | npeo6pa3syroriee ee B
to turn a shaft. MEXaHUYECKYIO SHEPTHIO IS
BpallleHus Baja
127.| MOTOR MOTOR - is a machine supplied JBUT'ATEJIb - MalllMHa,
with electrical energy that is cHabkaeMasl IEKTPUYECKON dHepruei
converted into mechanical npeoOpasyronias ee B MEXaHUYECKYIO
energy
128.| MOTOR MOTOR SPEED - the number CKOPOCTb  JIBUTATEJISL -
TEZLIGI of revolutions that the motor 4UCI0  00OPOTOB,  MPOU3BOAMMBIX
turns in a given time period (i.e. | ABurateneMm 33 ONpEAETIECHHbIA
evolutions per minute, rpm) MPOMEKYTOK BpeMeHH (T.€. 000POTHI B
MUHYTY)
129.| MOTORNING EFFICIENCY OF AMOTOR - |  KOR®®UIMEHT IOJIE3HOTO

FOYDALI ISH

the ratio of electrical input to

JIENCTBUS  JIBUTATEJIST -




KOEFFITSIE | mechanical output. It represents the | oTHomeHre BXOAHOH 3NMEKTPHYECKOM
NTI effectiveness with which the motor | BenuuuHb! K BBIXOJHOM
converts electrical energy into | MexaHHYeCKOI. BripakaeT
mechanical energy. 3¢ PEKTUBHOCTE, ¢ KOTOPOIi IBUTATENh
mpeoOpa3yeT IIEKTPUICCKYIO SHEPTHIO

B MCXaHNYCCKYIO

130. | MUFTA COUPLING - the mechanical | MY®DTA — MexaHUUYECKHI 3aXKNM,
connector joining the motor shaft to | coenuusromumii Ban gBUraTens u
the equipment to be driven. PUBOJUMOE 000PYIOBAHUE

131.| NEOTERMAL | GEOTHERMAL ENERGY — TEOTEPMAJIbHA ST SHEPT U —

ENERGIYA the thermal energy in the earth’s | TerioBast SHeprust 3eMHON KOPBI
crust.

132.| NYUTON Newton (N) — a metric unit of HBIOTOH (H) — enunuua cuisl,
force, representing the force COOTBETCTBYIOIIAS cue,
required to accelerate one HEOOXONMMOM JUIl yCKOPEHHMS Tena
kilogram, at one meter per Maccoil B OJMH KWJIOTPaMM Ha OJUH
second, each second. METp B CEKYHZY

133.| OG*‘IRLIK Weight — the force of gravity on BEC — cuma  rpaBHTaluH,
a mass. Numerically, weight is JeicTByromas Ha Mmaccy. YuciaeHHO
equal to the product of mass and | paBHa  mpousBeneHHMIO  MacChl M
acceleration due to gravity YCKOpCHHs  CBOOOZHOTO  IAJCHMSL
(W=mg). The units are Newtons | Enuanna msmepenus — HproToH
(metric) and pounds (British).

134.1 OQIM FLUX — the magnetic field I[IOTOK — MarHuTHOE TOJE,
which is established around an | co3maBaemoe BOKPYT MPOBOIAHHKA C
energized conductor or permanent | TOkOM HIM IIOCTOSHHOTO MAarHWTA.
magnet. The field is represented by | ITote  xapakrepusyercs  JTHHHIMH
flux lines between opposite poles. | motoka Mexay MPOTHBOMOIOKHBIMH
The density of the flux lines is a | moxrocamu
measure of the strength of the
magnetic field.

135.| OM OHM - the unit of electrical OM - eauHHMIA  H3MEPCHUS
resistance. If a potential 3JIEKTPUYECKOTO COPOTUBJICHHUSL.
difference of 1 volt across some | Eciu pasnHocts norennuanos B 1 B
electrical element causes a BJIOJIb  KaKOTO-THOO DIEKTPHYECKOTO
current of 1 ampere, the 3JIEMEHTA BBI3BIBAET TOK B 1 A, TO ero
electrical resistance is 1 ohm conporusienue pasHo 1 Omy (R=V/I).
(R=VI).

136. | OM QONUNI | OHM’S LAW — if the electrical 3AKOH OMA — eciu
resistance of a device does not JIEKTPUYECKOE COINIPOTHBIIEHUE
depend on the current in the YCTPOWCTBA, TO TOBOPHUTCS, YTO OHO
device, then it is said to obey NO/[YNHSICTCs 3aK0HY OMa
Ohm’s law.

137.| ORTICHKA OVERLOAD —to exceed the IMIEPETPY3KA — mnpeBbllIeHHE

YUKLAMA

design capacity of a device

PacyeTHON MOIIHOCTH YCTPOKCTBA




138.| OT KUCHI HORSEPOWER - a unit for JIOIIAJUHAST CUJIA — eanHuna
measuring the rate doing work. 1 | usmMepenuss CKOpOCTH HPOM3BEICHUSA
horse power equals about three- | pabotel. 1 nomanunas cuna paBHa 7a
fours of a kilowatt (9745.7 kBt (9745,7 Br)
watts)
139.| OCHIQ OPEN-LOOP CONTROL PazomkHyTast cuctema ynpaBieHUs
BOSHQARISH | SYSTEM - automatic control — CHCTEMa aBTOMaTHYECKOTO
TIZIMI system with open loop ( without | ynpasienus 6e3 0OpaTHO#t CBSI3H;
feedback), control signal is YIIPaBJISAIONICE BO3CHCTBIE
produced BbIPa0AaTHIBACTCS YCTPOUCTBOM
yIpaBJIeHUs] OOBIYHO I10 3aIaHHON
porpaMme
140 PODSHIPNIK ANTI-FRICTION BEARING — |  TIOALIMIIHUK KAYEHHS -
KACHENIYA |2 bearing utilizing rolling elements | moxmmnauk, UCTIOJNIB3Y IO
between the stationary and rotating | Bpamrarormecs JeTan MEKTY
assemblies. HEMOJBIDKHBIM M BPAIIAONHMCS
y3J1aMH1
141. | PODSHIPNIK BEARINGS — reduce friction IMNOAIMNITHUKHN — ymeHbOIAIOT
LAR and wear while supporting rotating | Tpeare ¥ H3HOC TIPH MOIICPIKKE
elements. When used in a motor, | Bpamaromumxcs qacTei. [Mpu
they must provide a relatively rigid | ucnonb3oBanun B JBUraTeNsx OHH
support for the output shaft. | momkmHBI obecrieunBaTh
Bearings act as the connection point | cOOTBETCTBEHHO KECTKYIO KpPEIb IS
between the rotating and stationary | Berxommoro  Baja.  IToAIIMITHHKM
elements of a motor. There are | meiicTByIOT Kak TOYKa COCIUHEHHS
various types such as roller, ball, | mexmy BPAIIAFOIIHMHCS "
sleeve (journal) etc. HEMOABWKHBIMHA YaCTSIMUA JIBUTATEIS.
CyIIecTByIOT pazIuYHbIC THITBI
IIOAIIUITHUKOB: POJIMKOBEIC,
IIapUKOBBIC, CKOJILXXCHUA U JP.
142.| PODSHIPNIK BEARING LIFE — the life in|  JIOJITOBEYHOCTh
NING h?ur:s gr revolutiolrlws ki)n which 90% | IIOAIINITHUKA — cpok ciyxObl B
of the bearings will obtain. yacax WiId 000poTax, 3a KOTOPBIA
ﬁgggﬂ_ﬁH MTOIIIUITHAKY Oy TyT IPUMEHSTHCS
143.| POTENSIALL | DIFFERENCE OF PA3HOCTb MOTEHIMAJIOB —
AR FARKI POTENTIAL — the difference in | pazHocTh IIEKTPHYECKOr0
electrical voltage between any HANPSDKEHUS MEXKIY JHOObIMH JBYMS
two points in an electrical TOYKAMH B DIIEKTPUIECKOH CHCTEME
system
144.| POTENSIYAL | Potential energy — is the energy IMOTEHILIUAJIbHAST DHEPI'HS
ENERGIYA that is potentially convertible to | — sHeprus, noreHimansHO o6paTuMast
another form of energy, usually | B npyrue Bumbl SHEpruM, OOBIYHO
Kinetic KHUHETHYECKYIO
145.| PROVOD WIRE - a generic term for an ITPOBO/I — XapaKTepHblii TepMHH,

electrical conductor

HpHMeHHeMBIﬁ OJId DJICKTPUYCCKOIo
IMPOBOJHHKA




146.| RADIATOR COOLER —a device loweringa | PAJIMATOP — yctpoiicTBO st
temperature of cooling fluid or | cHmxeHus Temmneparypbl
oil OXJIAXKIAFOIIEN KUIKOCTH WA
Macia
147. | REAKTIV REACTIVE POWER - the PEAKTHMBHAS MOIIHOCTb —
KUVVAT electrical power that oscillates SIIEKTPHUECKAS] MOII[HOCTb,
between the magnetic field of an | konebmromascs Mexay MarHUTHBIMH
inductor and the electrical field | momsimMu KaTymkn HHIYKTHBHOCTH |
of a capacitor, Reactive power is | koHaeHcaTopa. PeakTuBHasi MOIIHOCTh
never converted to non-electrical | rukorna  He  mpeoOpasyercs B
power. Expressed as reactive HEIEKTPUYECKUE  BUABI  DHEPIUH.
volt-amperes Bripaxkaercs B BOJbT aMIiep
148.| REAKTIV REACTANCE (INDUCTIVE) PeaktuBHOE COIIPOTHUBJICHUE
QARSHILIK The characteristic of a coil when | (uHIyKTHBHOE) —  XapaKTEpUCTUKA
connected to alternating current, | cepreuHnka, — MOAKIIOYEHHOTO K
which causes the current to lag the | nepemennOMy TOKY, KOTOpOE
voltage in time phase. The current | BeI3bIBaeT  OTCTaBaHME TOKA  OT
wave reaches its peak later than the | manpspkerwus. Toxk JOCTUTACT
voltage wave reaches its peak. AMIUTUTY/IbI TIOCJIC HATIPSDKCHUS
149.| REKUPERATIV | REGENERATIVE BRAKING — | PexynepatuBHOE TOpMOKEHUE —
TORMOZLASH | electric braking, while which ANEKTPUIECKOE TOPMOKCHHUE, IPU
mechanic energy coming to shaft | koropom mocrynaromias Ha Ba
is converting to electric and AIIEKTPOIBUTATEISI MEXaHHYCCKast
(besides losses in electric drive) | sueprus mpeobpasyercs B
returned to the energy supply AJIEKTPHUYECKYIO U (32 BHIUCTOM
MOTEPh B CAMOM DJIEKTPOTIPUBO/IC)
BO3BPAIIAETCS B MMUTAIOIIYIO CETh
150. | ROSTLANMA CONSTANT SPEED HEPET'YJINPYEMBII
YDIGAN ELECTRIC DRIVE - electric drive | DJIEKTPOITPUBO/] -
ELEKTR with constant angular velocity, | smexTponpuBog c MOCTOSTHHOM
three-phase inductive or | yrioBoi CKOPOCTBIO, B
YURITMMA synchronous motors are used in | Heperyaupyemom BIIEKTPOTIPHBO/IE
constant speed drive PUMEHSFOTCS TpexdasHbie
ACUHXPOHHBIC NN CHUHXPOHHBIC
QJICKTPOABUTATCIIN
151.| ROSTLANUV CONTROLLED VELOCITY PET'YJIMPYEMBIN
CHAN ELECTRIC DRIVE - electric drive | DJIEKTPOITPBO/] -
with variable angular speed, DC | snexkrpomnpuBon c U3MEHSIeMOM
ELEKTR .
motors and AC motors are | yriioBoil CKOPOCTbIO, B PETYIHPYyEMOM
YURITMA generally used in controlled | sanexTponpuBome HCTIONIB3YIOTCS
velocity drives TJIaBHBIM 00pa3oM 3JIEKTPOABHUIATENN
IIOCTOAHHOI'O TOKa, pexe
QJICKTPOABUTATCIIN ICPEMEHHOI'O TOKA
152.| ROSTLANUVC | ADJUSTABLE SPEED PEI'VJIMPYEMBI
HAN YURITMA | ELECTRIC DRIVE —an electric | DJIEKTPOITPUBO/ —

drive with variable angular
velocity (rotation frequency).
Generally DC motors and rarely

AJIEKTPONPUBOJI C U3MEHIEMOMN
YIJI0BOM CKOPOCTBIO (4aCTOTOM
BpailieHus). B perynupyemom




AC motors are used in
adjustable speed electric drive,
they usually are regenerative

AIIEKTPOIIPUBO/IC UCTIOIB3YIOTCS
TJIaBHBIM 00pa3oM
AIIEKTPOABHUTATEIISIMHU ITOCTOSTHHOTO
TOKa, pCKE JICKTPOABUTATCIIAMU
MEPEMEHHOTO TOKa, OHH OOBIYHO

peKynepaTuBHbIE
153.| ROTOR ROTOR - the rotating member | POTOP — Bpamaroriascs 4acTh
of an induction motor made up of | acuaxponHOTrO ABHTATENS,
stacked laminations. COBpaHHAas U3 COCTBIKOBAaHHBIX
IIaCTUH.
154.| ROTOR ROTOR TORQUE - the MOMEHT POTOPA - MoMeHT,
MOMENTI moment produced by a rotor pa3BMBAEMbI POTOPOM, BOKPYT CBOEH
about this axis ocu
155.| ROTORNING | INERTIA OF THE ROTOR - is MHEPLIMA POTOPA -
INERSIYASI its resistance at rest to being set | comporusnenne poTopa,
in motion and the resistance of a | Haxozsdmerocsa B NMOKoe, JBUKEHHUIO,
rotor of a rotor in motion to any | nim Bpamaromerocst poTopa — oMy
change in its speed or direction | u3MeHEHUIO CKOpOCTH W
HaHpaBJIeHI/Iﬂ ABHXKCHUA
156.| SINUSOIDAL SINUSOIDAL CURRENT —a CHUHYCOUJAJIbHBIN TOK —
TOK periodic current, changing by NEePUOAMYECCKUH TOK,
sinusoidal law W3MEHSIOLINANCA 110
CHHYCOMJIAJIbHOMY 3aKOHY
157.| SINXRON SYNCHRONOUS MOTOR - a | CHHXPOHHBIN JIBUTATEJIb —
MOTOR motor which operates at a constant | reuraTesns, paboTaronuii Ha
speed up to full load. The rotor | mocTosIHHOM CKOPOCTH 10 MOIHOM
speed is equal to the speed of the | marpysku. CxopocTts poropa paBHa
rotating magnetic field of the stator CKOPOCTH BPAILAIOIIETOC
- there is no slip. There are tw0 | MarHUTHOrO OIS — T.€.
major synchronous motor types: | ckobikeHHe PaBHO HYIIIO.
reluctance and permanent magnet. CyliecTByeT JBa IJIaBHIX TUIIA
A synchronous motor is often used CHHXPOHHBIX JBUTATENEH: C
where the exact speed of a motor | MaranTHEIM conpoTHBIeHHEM T
must be maintained. MOCTOSTHHBIM MarHUTOM.
CHHXpOHHBIN ABUTATENb YACTO
MIPUMEHSIETCS TaM, Te JOJKHA
HO)II[Gp)KI/IBaTI)CSI TOYHAsA CKOpOCTB.
158.| SINXRON SYNCHRONOUS MOTOR - a | CHHXPOHHBIN JIBUTATEJIb —
MOTOR motor which operates at a constant | reuraTesns, paboTaronmii Ha

speed up to full load. The rotor
speed is equal to the speed of the
rotating magnetic field of the stator
- there is no slip. There are two
major synchronous motor types:
reluctance and permanent magnet.
A synchronous motor is often used
where the exact speed of a motor
must be maintained.

IOCTOSIHHOM CKOPOCTH 0 IOJHOMN
Harpy3ku. CKOpOCTh pOTOpa paBHA
CKOPOCTH BpPAILAKOLIEr0Cs
MardUTHOTO MOJISA — T.€.
CKOJIbKEHUE PABHO HYIIIO.
Cy1iecTByeT /iBa TJIABHBIX THIIA
CHHXPOHHBIX JIBUTATEJEH: C
MarHUTHBIM COMPOTHUBJICHUEM U
IMOCTOSSHHBIM MarHUTOM.
CHUHXPOHHBIN JBUTATEH YaCTO




IMPUMCEHACTCA TaM, I'’I€ JOJ2KHA
NoAACPIKUBATLCA TOYHAA CKOPOCTh.

159.

SINXRON
ELEKTR
MASHINA

SYNCHRONOUS ELECTRIC
MACHINE — AC motor (usually
three-phase) in which stator’s
and rotor’s angular speeds of
magnetic field rotation are equal
to each other

CHUHXPOHHAA
DJIEKTPUYECKASA MAIINHA —
DIIEKTPHYECKAs MalllHHA
MEPEMEHHOT0 TOKa (0OBIYHO
TpexdasHas), y KOTOPOH yIJIOBbIS
CKOPOCTH BpAIICHHSI MATHUTHOTO
TIOJISL T POTOPA PaBHBI MEKIY
co00i1 1 KpaTHBI YaCTOTE TOKA
AIIEKTPUUYECKON CETH

160.

SIRPANISH
PODSHIPNIK
I

SLEEVE BEARINGS - a type
of bearing with no rolling elements,
where the motor shaft rides on a
film of oil.

MOJIIUITHUK CKOJIbXKEHUA
- THII IMOAIINITHAKA 0e3
BpaIaronuXxcs 2JIEMEHTOB, Ball
JIBUTATEs  Bpamiaercs 1o
CMa3Ku

CJIOKO

161.

SIFAT
BELGISI

CE - designation showing that a
product such as a motor or control
meets European Standards for
safety and environmental
protection. A CE mark is required
for products used in most European
countries.

3HAK KAYECTBA —
MapKHpOBKa, MOKAa3bIBAIOMIAs, YTO
W3NS, Takhe Kak JBHUTaTellb WIIH
yHpaBJeHHe, COOTBETCTBYIOT
EBponeiickum Crannaptam
0e30macHOCTH u 3aIIUTHI
okpyxaromeir  cpensl. 3Hak CE
TpedyeTcs JUTST U3JICITHIH,
YHOTPEOIsIeMBIX BO MHOTHX
€BPONEICKUX CTPaHax

162.

SONIYADAGI
AYLANISHLA
R

CYCLES PER SECOND
(HERTZ) — one complete reverse of
flow of alternating current per rate
of time. A measurement unit 60 Hz
(cycles per second)

OBOPOTEHI B CEKYHAY (I'm) —
OJIHO TIOJIHOE M3MEHEHHE MOJSAPHOCTH
MTOTOKA MEPEMEHHOI0 TOKA 32 EAHHULLY
BPEMEHHU

163.

SONIYADAGI
AYLANISHLA
R

CYCLES PER SECOND
(HERTZ) — one complete
reverse of flow of alternating
current per rate of time. A
measurement unit 60 Hz (cycles
per second)

OBOPOTHI B CEKYHAY (T'm) —
OJIHO IIOJIHOE U3MEHEHHE MOISAPHOCTH
[IOTOKA NIEPEMEHHOI0 TOKA 3a €AUHUILY
BpEMEHU

164.

STATOR

STATOR - that part of an AC
induction motor's magnetic
structure which does not rotate. It
usually contains the primary
winding. The stator is made up of
laminations with a large hole in the
centre in which the rotor can turn;
there are slots in the stator in which
the windings for the coils are
inserted.

CTATOP - He Bpamaromascs
4acTh MarHUTHOM CTPYKTYpPBI
IBUTATENsl TepeMeHHoro Toka. OH
00OBIYHO BMeIIaeT MEPBUYHYIO
00MoTKy, CTarop BBINONHSAETCS U3
IUIACTHH ¢ OOJNBIIMM  OTBEPCTHEM
MOCepeMHe, B  KOTOPOM  MOJXKET
BpamatbCsi ~ poTop, B cTaTope
pacmoyioxeHbl Ma3bl, B  KOTOpbIC
BCTaBIISIOTCSI OOMOTKHU KaTyIIIEK

165.

TARKUTUVC

DISTRIBUTION SYSTEM

PACIIPEJEJIAIOIIAA




HI SISTEMA | (ELECTRIC UTILITY) —the CUCTEMA (IIOCTABILIK

(ELEKTR substations, transformers, and DJIEKTPOSHEPI'MW) — noacraniuu,
lines that convey electricity from | TpanchopMaTopsl U NMHHM NEperadn

ENERGIYASI high power tranzmission Ii)r/1es to | PHEpPrUH OT BBICOKOBOJIGTHBIX JIMHUH

NI ultimate consumers nepenay K motpeduTessiM (ObITOBBIM)

ETKAZUVCH

| KORXONA)

166. | TAXOMETR TACHOMETER  (Revolution TAXOMETP (cuerunx 060poTOB)
counter) — a small generator | — wmaleHBKHII TeHEpaTOp, OOBIYHO
normally used as a rotational speed | ucroabp3yembrii B Ka4yecTBe
sensing device. Tachometers are | ycTpoiicTBa, CYMTBHIBAIOIIETO CKOPOCTh
attached to the output shaft of DC | Bpauienus. TaxomeTp npucoeTuHIETCS
or AC \variable-speed motors | k  BBIXOZHOMY  Bally  JIBUraTelns
requiring close speed regulation. | mocTosIHHOrO MK TIEPEMEHHOIO TOKA C
The tachometer feeds its signal to a | mepemennoit ckopocTeio. TaxomeTp
control which adjusts its output to | mogaeT curHam Ha KOHTPOJIHMPYIOILICE
motor (see "closed loop control | ycTpoiictBo,  oTchUIarOlce  CBOM
system”). BBIXOJTHOM CHTHAJl JBHraTeiio (CM.

“3aMKHYyTas cHCTeMa yIpaBiIeHus )
167.| TEZLANISH ACCELERATION - the time YCKOPEHUE — n3menenue
rate of change of velocity. CKOPOCTH BO BPEMCHH

168.| TEZLIK RATE — a change in a quantity CKOPOCTb — KONHYECTBEHHOE
divided by the time required to | usmMeHenue, neneHHOE Ha  BpeMs,
produce the change MOTPAYCHHOE HA 3TO H3MEHCHHUE

169. | TEZLIK SPEED - is the distance traveled CKOPOCTb -  oOTHOIIEHHE
divided by the time required to NPOHIEHHOr0 IMYTH KO BPEMEHH,
achieve that distance. 3aTPauyCHHOMY Ha MPOXOKICHUE 3TOTO

MyTH.

170.| TEZLIK SPEED of the motor refers to | CKOPOCTD aBurarens
the RPMs (revolutions per minute) | usmepsieTcs B 060poTax Baja 3a
of the shaft. For a three-phase AC | munyty. [lns TpexdasHoro
motor the synchronous speed = 120 | nBuraTes nepeMeHHOro TOKa
x frequency ckopocTh = 120 X yacToTa.

171.| TEZLIK VELOCITY - the displacement CKOPOCTb -  mepememienue
of an object divided by the time | oObekra, moxeneHHOE Ha  Bpems,
required to achieve the MNOTPAYeHHOE Ui [EpeMEIICHHS,
displacement. It is distinguished | oTiuyaercs ot ckopocTh (BpalueHus)
from speed by accounting for the | HampaBieHHeM nepeMeICHHST
direction of the displacement.

172.| TEZLIKNI SPEED CONTROL — automatic | PET'YJIMPOBAHUE CKOPOCTHU

ROSTLASH keeping of constancy or — aBTOMAaTHYECKOE MOIICPIKAHKE
changing by prescribed law of MOCTOSTHCTBA WJIK U3MEHEHUS TI0
electric machine speed 3aJ]aHHOMY 3aKOHY CKOPOCTH

AIEKTPUYECKON MaITIHBI

173.| TEMPERATU | TEMPERATURE - a degree of TEMIIEPATYPA -  creneHsb

RA hotness measured on one of HarpeBa, W3MEpPEHHas IO OJHOW U3

several arbitrary scales based on

ITPOU3BOJIBHBIX IIKaJI, OCHOBAHHBIX Ha




some observable phenomenon
(such as expansion)

HECKOJBKHX Ha0II01aeMBIX
(heHOMEHOB (HampuMep paclIupPEeHuE)

174. | TERMAL THERMAL ENERGY - the TEPMAJIbBHAA OHEPTUA -
ENERGIYA random Kinetic energy of an Xa0THYECKas DJHEPIUs aToMa WIIH
atom or molecule that is MOJIEKYJIbI, yiciaeHHo paBHas 3/5 kT,
numerically equal to 3/5kT, rae k — nocrosuHas bonbivana, a T —
where K is the Boltzamann Temrneparypa B rpagycax KembBuna
constant and T is the Kelvin
temperature.
175. | TERMODINA | THERMODYNAMICS - the TEPMOJJMHAMUMKA — Hayka,
MIKA science of the relationship M3ydaromias  B3aHMOCBS3b  MEXIY
between heat and other forms TEIIOBOM M IPyTMMH BHJAMH SHEPTUH
energy.
176.| TERMOPAR THERMOCOUPLE - a TEPMOIIAPA -  ycTpoiicTBO
A temperature detecting device made | u3mepenus TEMITEpaTypHl,
of two dissimilar metals which | cocraBnenHoe W3  OBYX — pasHbIX
generates a voltage as a function of | meTasos, TeHEPHPYIOIIUX
temperature. Thermocouples can be | HanpsokeHre B 3aBUCHMOCTH  OT
attached to a meter or alarm to | remmepaTyps
detect overheating of motor
windings or bearings.
177.| TESKARI FEEDBACK - the return of a OBPATHASA CBA3b -
BOG‘LANISH portion of the output of any BO3BpallleHNe 4acTH BBIXOJHOTO
process or system to its input. CHTHaja Kakoro-nubo mnpolecca WM
CHCTEMBI K BXOJY
178. | TESKARI PLUG REVERSAL - a TOPMOXEHUE
ULASH reconnecting a motor's winding in | IPOTUBOBKJIFOYEHWEM -
BILAN reverse to apply a reverse braking | mepexmiouenne 0OMOTOK JBHWTaTENS
torque to its normal direction of | s  npUMEHEHUS]  PEBEPCHUBHOTO
LORMOZLAS rotation while running. TOPMO3HOTO MOMEHTA TIPH BPAILICHHU.
179.| TESKARI COUNTER IMPOTUBO SMC —
EYUK ELECTROMOTIVE FORCE | uanynupoBaHHOE  HamlpsHKEHHE B
(CEMF) — the induced voltage in a | sikope JBUTATEJIS, BELI3BAHHOE
motor  armature  caused by | niBmkeHHEeM  NPOBOIHHMKOB  Yepes
conductors moving through field | motox  marmmTHOrO  TOJNSL.  OTO
magnetic flux. This induced voltage | namyrpoBanHoe HarnpspKeHHe
opposes the armature current and | mpoTUBOJACHUCTBYET TOKY SIKOpS U
tends to reduce it. MIPUBOIUT K €r0 OCIA0ICHHIO
180. | TEXNOLOGI TECHNOLOGY — methods’ set TEXHOJIOTHUS — coBOKYIHOCTB
YA of treatment producing, changing of | meTronoB 00paOOTKH, W3rOTOBJICHHUS,
state, properties, shape of row, | u3MeHEHUsT  COCTOSIHUS,  CBOICTB,
material or semifinished item in | dopmbl  chIps, MaTepuana WA
process of finished item production | nonydabpukara, NpUMEHSEMBIX B
nporecce MPOM3BOJICTBA JUIst
MIOJIyYEHHS] TOTOBOW MTPOyKLIUU
181.| TESHIK HOLE — the vacancy where an JABIPKA — BakaHcus B TBEpAOM




electron would normally exist in

TCJIC, I/IC MOXKCT HAXOAUTCA 3JICKTPOH,

a solid; behaves like a positively | Bemer cebs Kak  TOIOKHUTENHLHO
charged particle 3apspKEHHAS YacTHIIA
182. | TIKLANUVC RENEWABLE ENERGY BO30BHOBJIIEMBIH
HI SOURCES - are resources that | MCTOYHUKH DHEPT U -
ENERGIYA constantly renew themselyes Or | CaMOBOCCTaHABJIMBAOLIUECS I
that are regarded as practically paccMaTpUBAOLIUECS KaK
RESURSLAR inexhaustible. These include HNPaKTHYECKU HEUCTOLIMMBIE
| solar, wind, geothermal, hydro HMCTOYHUKH 3Hepruu. Ciojja OTHOCATCS
and etc. COJIHEYHAas1, BETpOBasi, TeoTepMalibHas,
THUJPOIHEPTHUA U JIP.
183.| TIRISTOR THYRISTOR — semiconductor | TUPUCTOP —
device made on the base of MTOJTYITPOBOTHUKOBBIN TTPUOOP,
silicon monocrysral with four- BBHITIOJTHEHHBIN HA OCHOBE
ply p-n-p-n type structure, have | MoHOKpHCTaIa KPEMHHUS, C
a properties of controlled electric | yeTbipexcioitHO CTPYKTYpOIt THIIA
rectifier p-n-p-n, obagaer CBONCTBAMH
YIPABIISIEMOTO 3JIEKTPUUECKOTO
BEHTHUJIS
184.| TIRKAMA CLUTCH - a mechanical MVYODTA CHEIUIEHUA -
MUETA device for engaging and | MexaHWUYeCKOe  YCTPOMCTBO ISt
disengaging a motor. It is often | samemienus u OTIEIJIEHNS IBUTATENS.
used when many starts and stops | OHo d4acTo HCHONB3yeTcs, KOTJa
are required. HEOOXOMMMBI ~ YacTble  IYCKH |
OCTaHOBbI
185.| TOJ CIV (Corona Inception Voltage) I[IOPOI'OBOE  HAIIPSDKEHUE
BOSHLANIS |- the minimum voltage amount that | KOPOHbI — mMunuMasnbHas BelnvnHa
H begins the process of ionization | HanpspkeHUs, ¢ KOTOPOH HAYMHACTCS
(corona) of motor windings. nporecc HOHU3AIMH (kopoHa)
KUCH LAN IS 00MOTOK JABUTaTCIIA
HI
186.| TOJI CORONA — the electrical KOPOHA -  osnekTpuueckuit
discharge breakdown of a winding | paspsaubiii  mpo6Goii  0OMOTKH IO
through the application of excessive | meiicTBuem mepeHanpsKEHHS
voltage.
187.| TORMOZLANIS | BRAKING DISTANCE —a TOPMO3HOM ITYTh —
H YO'LI distance that machine run in paccTosiHKE, MPOIICHHOE
period from the braking MAaIIMHOM 3a BpeMsl OT Hauaia
beginning down to a standstill TOPMOYKCHHS 710 TIOJTHON OCTaHOBKH
188.| TORMOZLASH | ELECTRIC MOTOR TOPMOXEHHUE — topmoskenue
BRAKING - braking of electric | anextponBuratens myrem co3IaHus
motor by creating of braking TOPMO3HOTO 3JIEKTPOMAarHUTHOTO
electromagnetic torque MOMEHTa
189.| TORMOZLAS BRAKING TORQUE — the| TOPMO3HOW MOMEHT -
H MOMENT] | torque required to bring a motor | MmomeHT HEOOXOTUMBIi JUTS
down to a standstill; The term is | mpuBeneHuss  ABWUTATENs;  TEPMHH

also used to describe the torque

TAKXKXC HCIOJB3YCTCA MAJId BBIPAKCHUA




developed by a motor
dynamic braking conditions.

during

MOMCHTA, pa3BUBACMOI'0 JIBUT'ATCIICM B
YCIIOBUAX TOPMOKCHUS

190. | TOSH- COAL GAS - a fuel produced by KAMEHHOYTOJIbHBI TA3 -
KUMIR GAZI heating coal. It will contain TOIJIBO, TIPOU3BOIUMOE TIOCPEICTBOM
much higher levels of carbon Harpesa yriss. OH COAEPKUT HAMHOIO
monoxide than would be seen in | 6onplIyl0 CTeNEHb OKUCH YIIEpOAa,
natural or liquefied petroleum 4eM TPUPOJHBIA WM  CKIKCHHBIN
gas. HETSHOM Ta3
191.| TRANSFOR TRANSFORMER - an TPAHC®OPMATOP -
MATOR electromagnetic  device  which | sanexTpomarauTHOE YCTPOWCTBO,
converts electrical power | mpeobpa3syroriee SIIEKTPO3HEPTHIO
(alternating current) to electrical | (amexTprueckmii TOK) B
power of a different AC voltage. In | axekrposHepruio c JIPYTUM
this device, both primary and | HanpsbkeHueM mepeMeHHOro Toka. B
secondary windings are usually | atom ycrpoiicTBe W mepBUYHAs, |
stationary and are wound oOn a | BropuuHas OOMOTKH HEMOJBHKHBI H
common magnetic core. HAMOTaHbl Ha OOIIMI MAarHUTHBIA
CEpIECYHUK
192.| TO‘GIRLAGI | RECTIFIER —a device for BBITIIPSIMUTEJIb — ycTpoiicTBO
CH converting of ACto DC, a UIsi  TipeoOpa3oBaHUs TEPEMEHHOTO
general component is electric TOKA B  IOCTOSHHBIH, OCHOBHOM
rectifier AIIEMEHT — JJIEKTPUUECKUN BEHTUIIh
193.| TURBINA TURBINE — a device in which TYPBUHA — ycrpoiictBo B
the kinetic energy of a fluid is KOTOPOM  KHHETHYECKash  JHEpPrusl
converted to rotational kinetic KUJKOCTH (rasa) mnpeobpasyercs BO
energy of a shaft by impulses BpaIlATC/IbHYO KHHETHYECKYIO
exerted on vanes attached to the | suepruto BaJa, UMITYJIbCHBIMU
shaft YCUJIUAMM JIONIACTEM, MPUKPETIIEHHBIX
K HEMY
194.| TURBINALIK | TURBINE GENERATOR —a TYPEUHHBIN TEHEPATOP -
GENERATO | device that uses steam, heated YCTPOWCTBO,  MCMOJNB3YIOIEE  Map,
R gases, water flow or wind to HarpeThIi Mmap, MOTOK BOZBI MM BETpa
cause spinning motion that YTOOBI BBI3BAaTh BpaulaTeslbHOE
activates electromagnetic forces | aBwkenue, KoTOpoe  BO30OY*kzIaer
and generate electricity 3JIEKTPOMAarHUTHHIE CHJIBI u
TEHEPUPYET DIIEKTPUIECTBO
195. | O‘’ZAK CORE - the iron portion of the | CEPJEUYHUK — mennas yacthb
stator and rotor made up of | cratopa u poTopa, BEIONTHEHHAS U3
cylindrical laminated electric steel. | qumruapHYecKkoi cioncToi
The stator and rotor cores are | sneKTpUYECKON CTAIIH.
concentric and separated by an air CeplieuHUKH CTaTOpa U POTOpa
gap, with the rotor core being the | xoakcwambHBI U OT/IEIICHEI
smaller of the two and inside to the BO3IYLIHBIM 3a30POM, CEPAECYHUK
stator core. pOTOpA, SIBISIOIINICS MEHBIINM U3
HUX, HAXOAUTCS BHYTPHU
Cep/IeUYHUKa cTaTopa
196. | O‘ZAKNING LAMINATIONS  The steel TUTACTUHBI CEPJIEYHUKA -

portion of the rotor and stator cores

4aCTb CTaJIM CCPACYHUKOB pOTOpa MU




TUNIKALARI

make up a series of thin laminations
(sheets) which are stacked and
fastened together; used instead of a
solid piece in order to reduce eddy-
current losses.

CTaTopa, CIENaHHas U3 CEepUU TOHKHUX
IUIaCTHH (JIUCTOB), KOTOpbIE HaOpaHBI
U 3aKpeIIeHbl BMECTE; UCIOJIb3YIOTCS
BMECTO CIUIOLIHBIX 4acTeidl A TOro,
yTOOBl ~ YMEHBUIMTH  IIOTEPH  HA
BUXPEBBIE TOKH

197.

UZATISH
KUTISI

GEARBOX — mechanism that
transfers the mechanical power
of a rotor to that of the load

KOPOBKA [MEPEJAY —
MEXaHHU3M, npeoOpasyromuit
MEXaHHYECKyI0 SHEprHI0 poTopa B
MEXaHUYECKYIO SHEPTHIO Harpy3KH

198.

UZATISH
SONI

GEAR RATIo — the ratio of the
number of revolutions per
minute between the main shaft
and the output shaft of a gear

IEPEJATOYHOE
OTHOILIEHHWE - oTHOIIEHHWE YHCIS
000pOTOB B MHHYTY BXOJHOIO Baja
nepeaay K BBIXOJTHOMY

199.

OZGARMAS
TOK

DIRECT CURRENT (DC) - a
current that flows only in one
direction in an electric circuit.

[IOCTOSAHHBLIX TOK - TOK,
TeKyHmﬁ TOJBKO B OIHOM
HaIlpaBJICHUU B 3JIEKTPUUYECKOM LIeTTH

200.

O'ZGARMAS
TOK
MOTORI

DC MOTOR - a motor using
either generated or rectified DC
power; often used when variable-
speed operation is required. (See

"Motor").

JABUT'ATEJIb TTOCTOSHHOI'O
TOKA — npBuratenb, MOTPeOISIEMBIH
WITH TeHEPUPOBAHHYIO, WITH
BBHINPSIMIICHHYTO SHEPTHUIO
MOCTOSIHHOTO TOKa; 4acTo
NpUMEHsIeTCsl, Korja HeoOXxoauma
pabota ¢ TmepeMeHHOH CKOPOCTBIO.
(CM. DiexTpoaBUTraTeNh)

201.

O'ZGARTKICH

CONVERTER - a device that
converts the intrinsic potential
energy of an appropriate fuel
into another form of energy.

ITPEOBPA3OBATEJIb —
YCTpOMCTBO, Mpeodpazyroliee
BHYTPEHHIOIO [IOTCHIIHAJIBHYIO
SHEPTHUI0 COOTBETCTBYIOILETO
TOIUIMBA B APYTyto (OpMy 3HEPTUU

202.

OZGARUVG
AN TOK
MOTORI

AC MOTOR - A motor
operating on AC that flows in either
direction (AC current). There are
two general types: induction and
synchronous.

JABUT'ATEJIb INEPEMEHHOI'O
TOKA — apurateinb, paOoTaroIuii Ha
MEPEMEHHOM TOKE, CYIIECTBYeT JBa
OCHOBHBIX THIIA JJICKTPOJIBUTATEIICH:
ACHHXPOHHBIC 1 CHHXPOHHBIC

203.

O'ZGARUVC
HAN TOK

ALTERNATING CURRENT
(AC) — an electric current that
alternates direction at regular
intervals. The commonly available
electric power supplied by an AC
generator and is distributed in
single- or three-phase forms. AC
current changes its direction of flow
(cycles).

[NEPEMEHHBII TOK - 510
JNEKTPUUECKUM  TOK,  MEHSIOIIUN
HaIpaBJcHUE B MEPUOINYECKUE
HMHTEPBaJIbI BPEMEHU. OOBIYHO
JIOCTYITHA DIIEKTPOIHEPTHS,
BBIpaboTaHHAs reseparopamu
MIEPEMEHHOT0 TOKa W pacmpesessemMas
B OHO- U Tpexda3Hoit dhopme

204.

UZGARUVC
HAN TOK

CYCLE IN ALTERNATING
CURRENT - the current goes
from zero potential or voltage to

UKJI ITEPEMEHHOI'O TOKA —
TOK HUIET OT HYJIEBOIO IOTECHIHMAA
WU HalmpsDKEHWs K MakCUMyMy B




SIKLI a maximum in one direction, OJIHOM HampaBJIE€HMH, OOpaTHO K
back to zero, and then to a HyJII0, a HOTOM K MaKCHMyMy
maximum potential or voltage in | norenuxana wIM  HAaOPHKEHUS B
other direction. APYTOM HAIpPaBICHUU
205.1 O'Q AXIAL THRUST - the force or OCEBOE YCUJIME - ycunue unu
BO‘YICHA loads that are applied to the motor | Harpy3ka, KOTOpasi MPUIIOKEHA K Baly
ZO'RI QISH shaft in a direction parallel to the | apurarens B HalpaBICHHH,
axis of the shaft (Such as from a fan | nmapannensHoM ocu Bama (Kak OT
or pump.) BEHTUIIITOPA WIIA HACOCA)
206. | ULANGAN CONNECTED LOAD - te sum I[MPUCOEJIMHEHHAS
YUKLAMA of the ratings of the electricity HATPY3KA - cymma MomHoCTeit
consuming apparatus connected | ycTpoiicts, TIOJIB3YFOLIUXCSI
to a generating system SJEKTPUYECTBOM, MHPHCOECIAUHEHHBIX K
TEHEPUPYIOLIEH CUCTEME
207.| O'LCHAM DIMENSION - a quantitive PABMEPHOCTbD —
performance of physical quantity | konuuecTBeHHas XapaKTEPUCTHKA
unit SAMHUIBI PU3NYECKON BETUIMHBI
208.| UNUMDORLI | EFFICIENCY - the useful IMTPOU3BOJUTEJIBHOCTbD -
K output of any system divided by | oTHomenue  mone3sHOH  BHIXOJHOM
the total input. BEJIMYMHBl K  IIOJHOM  BXOJHOMW
BCJIMUHUHEC
209.| UTA SUPERCONDUCTIVITY — CBEPXITPOBOJUMOCTD -
UTKAZUVCH | abruptand large increase in PE3KOe M 3HAYUTENBHOE YBEIMYECHHE
ANLIK electrical conductivity exhibited | anexkTpompoBoxumocTn, nposBIsEMasn
by some metals as the HEKOTOPBIMU METaJUIaMU npu
temperature approaches absolute | moctmkenuu TEMIIEpaTypbl
Zero. a0COTFOTHOTO HYJISI
210. | UTA SUPERCONDUCTOR —a CBEPXITPOBOJHUK -
UTKAZUVCH | synthetic material that has very | cunrerndeckuii MaTepual, MMEROIIHA
low or no electrical resistance OYEHb HU3KOE W HYJIEBOC
I MATERIAL 3JIEKTPUYECKOE CONPOTHBIICHUE
211. O‘TQAZGICH CONDUCTOR - a material [MPOBOJHUK  —  marepuan
such as copper or aluminium which | (manpumep, U3 MeIu WK ATFOMUHHS),
offers low resistance or opposition | koTopoe oOKa3bIBAET HE3HAYUTEIHHOE
to the flow of electric current. COMNPOTHUBIICHUE WIIH TIPOTUBOJICHCTBHE
MOTOKY 3JICKTPHYECKOT0 TOKA
212.| UYURMALI EDDY CURRENT - localized BUXPEBBIE TOKH -
TOKLAR currents induced in an iron core by | nokanu3upoBaHHbIC TOKH,
alternating magnetic flux. These | uHayIMpOBaHHEIE B MEIHONH O0OMOTKE
currents translate into losses (heat) | mepeMeHHBIM MAarHUTHBIM TOTOKOM.
and their minimization iS an | DTu TOKM TEPEXOmAT B IOTEPU
important  factor in lamination | (TermjoBBIE) W HMX MHHUMATH3AINS
design. ABJSIETCS.  BaXXHBIM  (DaKTOPOM  TIPH
NPOEKTHPOBAHUH IUIACTUH Cep/ICUHHUKA
213.| FAZALAR PHASE DIFFERENCE Casur ¢a3 — BelnMunHa,
SILJISHI (DISPLACEMENT) — a quantity | xapakTepu3yroias OTCTaBaHUE BO




characterizing a lagging in time
between two periodic processes.
In AC circuits having reactance
phase difference exists between
voltage and current

BPEMEHHU OJHOTO MEPUOTUIECKOTO
npouecca ot Apyroro. B nersax
MePEMEHHOTO TOKa, 00JIaJar0ITIX
peaKTI/IBHbIM COHpOTI/IBJ'IeHI/ICM,
CYIIIECTBYET CABUT (a3 MEKITY
HaHpﬂ)KeHI/IeM U TOKOM

214.| FIDER FEEDER — a power line for OUJIEP - cwioBas  JmuHUS
supplying electricity within a cHaOXeHus 3JIEKTPUYECTBOM
specified area COOTBETCTBYIOIIHMI y4aCTOK
215.| EOYDALI ISH | COEFFICIENT OF KO®OUIMEHT TTOJE3HOTO
KOEFEITSIE | PERFORMANCE (COP) — the JIEUCTBUA (KIIJI) — oTHOmeHHe
NTI ratio of the work or useful paboTbl MM  TIONE3HOM  DHEPTUH,
energy output of a system versus | BeIXomsiieif M3 CHCTEMBI, K
the amount of work or energy KOJIMYECTBY pPAa0OOThl WM DSHEPTHH,
inputted into the system as BXOZAmEH B CHCTEMBI, ¢
determined by using the same UCIIOJBb30BAHUEM OJHUX M TEX IKe
energy equivalents for energy in | 9KBUBaJIeHTOB Uil  BXOMSIICH H
and out. BBIXOJSLIEH SHEPIUH.
216.| FOTOELEKT | PHOTOELECTRIC EFFECT in ®OTORJIEKTPUYECKUIA
RIK EFEEKT | huclear physics —is the DO®EKT B aroMHO#i (usuke -
absorption of a photon by an norjomenue  (GoToHa atoMoM U
atom and a subsequent ejection | mocieyroumin - BEIOPOC  ATOMHOIO
of an atomic electron. 3JEKTPOHA
217.| XARAKTERISTI | CHARACTERISTIC — XAPAKTEPUCTHUKA —
KA interrelation between dependent | B3auMOCBs3b MEXy 3aBUCHMBIMHU
and independent ( output and Y HE3aBUCHUMBIMHU (BBIXOIHBIMH U
input) quantities defining a state | BXoAHbIMHK) BeTMIMHAMH,
of technical system, process, OTIPEICIISIFOIIUMH COCTOSTHHE
device, machine, object, TEXHHYECKON CHCTEMBI, IpoIiecca,
expressed in the form of text, npubopa, MaIuHbI, 00bEKTA,
table, graph, formula etc/ BBIP@XKCHHAsI B BUJIC TEKCTA,
Tabnuupl, rpaduka, Gopmynsl U
T.I1.
218.| HAVO AIR GAP — the space between BO3YIIHBIN 3A30P -
TIRQICHI the rotating (rotor) and stationary | mpocTpaHCTBO MeEXIy BpalarOIEMCSI
(stator) members in an electric | (porop) u HemomBWKHOK (cTaTop)
motor. YJaCTAMU DJICKTPOABUTATCIIA
219.| HAVOLI AIR COOLING - a heated BO3IYIIHOE OXJIAXJIEHUE —
SOVUTISH cylinders of electric machine | Harpersie HHIUHAPHI
are cooled by air blowing AIEKTPUYECKON MaITIHBI
OXJIXKIAIOTCS 00TyBaHUEM UX
BO3yXOM
220.| CHASTOTA FREQUENCY - the rate at YacTtoTra — BEeIWYMHA, 32 KOTOPYIO

which alternating current makes a
complete cycle of reversals. It is
expressed in cycles per second. The
frequency of the AC current will

MEPEMEHHBIH TOK COBEPIIAECT IOJIHBIA
LUK WU3MEHEHUs MOJIIPHOCTH,
BBIp@KaeTcsd B 000poTax 3a CEKyHIY.
YacToTa mepeMeHHOr0 TOKa BIUAET Ha
CKOpOCTB JIBUTaTEIIs] (cm.




affect the speed of a motor CKOPOCTbB)
221.| CHASTOTA FREQUENCY RESPONSE YACTOTHAA
TAVSIFI CURVE - response expressing | XAPAKTEPUCTUKA —
relation of amplitude, phase, XapaKTEPUCTHKA, BhIpasKaroIiast
sensitivity or another parameter | 3aBUCHMOCTb aMILTUTYIBI, (a3bl,
of linear dynamic system to YYBCTBUTEIHHOCTH UM KaKOTO-
input sinusoidal oscillation 1100 TapaMeTpa JTHHEHHOM
JUHAMUYECKOU CHCTEMBI OT
YacTOTHI OCTYIAIOIIETO Ha €€
BXO/Jl CHHYCOHIaJIbHOTO KOJIeOaHUs
222.| CHASTOTA FREQUENCE CONVERTER — ITPEOBPA30OBATEJIb
O‘ZGARTKIC | device converting the frequency | YECTOTBI -  ycrpoiictBo  mist
HI of electric voltage (current) W3MEHEHUS YaCTOThI 3JICKTPUYECKOTO
HaIpsHKeHUs (TOKa)
223.| SHARIKLI BALL BEARINGS are used in ITAPHUKOBBIE TMMOAIINITHUKA
PODSHIPNIK | Virtually all types and sizes of HCIONB3YIOTCS B 3JIEKTPOJBUTATEIISIX
electric motors. They exhibit (aKTHUYECKH BCEX THIIOB M Pa3MEpOB.
low friction loss, are suited for OHH TNPOSIBIAIOT Mayble INOTEPH Ha
high- speed operation and are TpeHHe, YAOOHBI I
compatible with a wide range of | BeICOKOCKOpOCTHOIA paboThI u
temperatures. COBMECTUMBI C IIUPOKUM JIUAIa30HOM
TEMIIEPATYPBL.
224.| SHCHOTKA BRUSH — a piece of current IHIETKA - 4acThb
conducting material (usually carbon | snexTpornpoBoasiux MaTepuaioB
or graphite) which rides directly on | (00bI4HO YroJBHBIH WK TPAPHUTOBBIN),
the commutator of a commutated | Bpamaronxcs nNpsiMoO Ha KOJJIEKTOPE
motor and conducts current from | KoOMMyTHPOBaHHOI MaIHHBI u
the power supply to the armature | mpOBOAMT TOK OT MCTOYHHKA SHEPTUH
windings. K 00OMOTKaM SIKOpst
225.| EKVIVALENT Equivalent circuit — a circuit Cxema 3aMelleHus (IKBUBAIICHTHAS
SXEMA composed of simple elements cXeMa) — cXxeMa, COCTaBICHHas U3
and evidently representing the MPOCTHIX DJIEMEHTOB M HATJISITHO
processes in real system NPEICTABIISAIONIAS TPOIIECCOB B
3aMeInaeMon (peasibHOW) cucTeMe
226.| EKOLOGIYA | ECOLOGY - the study of DKOJIOTHSl -  ywenwe ©
interrelationship of animals and | B3aumozeiicTBuM ~ KMBOTHBIX M
plant to one another and to their | pacrennii MEKTY coboii H
environment OKpYKalOIEeH uX cpejie
227.| ELEKTR ELECTRICITY — a property of DJIEKTPUYECTBO - cBoiicTBO
the basic particles of matter. A OCHOBHBIX YacTHIl MaTepuana. dopma
form of energy having magnetic, | sHeprum,  uMeroliass — MarHMTHOE,
radiant and chemical effects. CBETOBOC M XHMHYECKOE JCUCTBHE.
Electric current is created by a ONeKTpUYeCcKuit TOK co3maercs
flow of charged particles MOTOKOM 3apsIKEHHBIX YaCTHI]
(electrons) (2JIEKTPOHOB)
228.| ELEKTR ELECTRICAL DEGREE — a|  DJEKTPUYECKME I'PAJIYCHI —

unit of measurement of time as

(2207050700t HU3MCPCHUA BPECMCHU B




GRADUS applied to alternating current. One | oTHOLIEHUH K AICKTPHYESCKOMY MOJIO.
complete  cycle equals 360 | OguH monHBII 1mKT paBeH 360
electrical degrees. One cycle in a | anexTpudeckum rpaxycam. OQUH UK
rotating electrical machine is | Bo Bpamaromeiics BIIEKTPUYIECKOM
accomplished when the rotating | mamine 3aBepIaercs, KOTIa
field moves from one pole to the | Bpammaromieecs mose mepeMernaeTcs OT
next pole of the same polarity. | oqHOrO MOMIOCA K ClIEAYIOLIEMY TaKOH
There are 360 electrical degrees in | ske mossipHocTH. B 3TOM mepuoje
this time period. Therefore, in a two | Bpemenu 360 ANEKTPUIECKUX
pole machine there are 360 degrees | rpaaycos. CrnenoBatensHoO, B
in one revolution, and the electrical | aByxmostocHo# Mamune 360 rpamxycos
and mechanical degrees are equal. | B ogHOM 060pOTE, M BIEKTpUYECKas U
In a machine with more than two | mexanuueckass Tpaaychl paBHbL B
poles, the number of electrical | mammme ¢ yrcioM mIFOCOB GoJIEE ABYX
degrees per revolution is obtained | konu4ecTBO AIEKTPUUECKUX TPaIyCOB
by multiplying the number of pairs | 3a obopoTt HOoJy4aeTcs u3
of poles by 360. NPOU3BE/ICHHs YUCIIa OICOB Ha 360

229.| ELEKTR ELECTRICAL UNBALANCE DJIEKTPUYECKUI

DISBALANSI is watched in a three-phase supply, | ZUCBAJIAHC  nabmomaercs B
where the voltages of the three | Tpexda3Hom UCTOYHHKE SHEPIHH, TIE
different phases are not exactly the | manpsokenust Tpex pasnuuHbXx (a3 He
same. HOJTHOCTBIO COBIAAIOT

230.| ELEKTR ELECTRIC CIRCUIT — OJIEKTPUYECKAS LEIIb —

ZANJIR assemblage of various devices COBOKYITHOCTb Pa3IHYHbBIX
and conductors connecting them | ycTpoHCTB U COCTMHSIONINX UX
that form a way to electric MPOBOJIOB, 00OPA3YOLIKUX MYTh JJIsI
current; electromagnetic AIIEKTPUYECKOTO TOKA, B KOTOPOH
processes in electric circuit may | sjgekTpoMarHUTHBIC TPOIIECCHI
be described using electromotive | MoryT ObITH OIIECAHBI C TIOMOIIIBIO
force, strength of current and noustuit 06 D/1C, cuie Toka u
voltage concepts HaMPSKCHUN

231.| ELEKTR ELECTRICAL LOSSES — DJIEKTPUYECKUE TIOTEPU -—

YUKOLISHLA | electric energy or capacity that is | snekrposHeprus — wim  MOIIHOCTS,

R wasted in the normal operation | morepsiHHas npu HOpManbHOM paboTte
of a power system. Some kWh SHepreTuyeckoil cucremsl. Hekoropoe
are lost in the form of waste heat | konmdectBo kBrc tepsiercs  dopme
in electrical apparatus, TEIUIOBBIX MOTEPh B DJIEKTPUYECKHUX
transmission and distribution amnmnaparax, JIMHUSX —[epefayd |
lines pacrpenenesus

232.| ELEKTR RESISTANCE ELECTRICAL — DJIEKTPUYECKOE

KARSHILIK the ability of all conductors of COITPOTUBJIEHUE - cnoco6HOCT
electricity to resist the flow of BCEX MPOBOJAHHKOB  3JICKTPUYECTBA
current, turning some of it into CONPOTHUBIIATHCS HOTOKY
heat. Resistance depends on the | anekTpudeckoro Toka, npeobpasys ee
cross section of the conductor gactb B Temno. CompoTHBICHHE
and its temperature. The unit of 3aBUCUT OT IIONEPEYHOIO CEYECHUS
a resistance is ohms IIPOBOJHHKA W €ro TEMIEPATYPHI.

Enununeit uamepenus spisercs Om
233.| ELEKTR ELECTRICAL CIRCUIT —one DJIEKTPUYECKUI KOHTYP —

complete run of a set of electric

OIMH  TONHBIM  TpoOer  TPpyIbI




KONTUR conductors from a power source | 3MeKTpUYECKHX  NPOBOJHHKOB  OT
to various electric devices WCTOYHHMKA OHEPrUM JIO Pas3InyYHBIX
(appliances, light, etc.) and back | anexrpuueckux ycrpoicTs (mpubOpHI,
to the same power source JaMna M Jp.) 1 oOpaTHO K TOMY K€
HWCTOYHUKY SHEPTUUN
234.| ELEKTR ELECTRIC FORCE - a force DJIEKTPUYECKAS CHJIA -
KUCH between two objects, each cuna MexIay JAByMs  OOBEKTaMH,
having the physical property of | kaxnas u3 KOTOpBIX HMEET CBOMCTBO
change. V3MEHSTHCS
235. | ELEKTR ELECTRIC FIELD - a region of DJIEKTPUYECKOE ITOJIE — 30Ha
MAYDON space where an electric change IOPOCTPAHCTBA, TIJ€ OJIEKTPUYECKUI
feels a force. 3apsi/l HCTILITHIBAET HaJl COOOI ycuime
236.| ELEKTR ELECTRICAL MACHINE - | DJIEKTPUYECKAS MAIINHA —
MASHINASI a machine in which occurs a | mammna, B KOTOpO# IPOUCXOAUT
converting of mechanical npeoOpa3oBaHNEe MEXaHHMYECKON
energy to electrical SHEPIUU B JCKTPUUECKYIO
(generator), electrical energy | (reneparop), 10O IEKTPHUECKON
to mechanical (motor) or DHEPTHH B MEXaHUYECKYIO
electrical energy with one (mBUTATEINB), TMOO FITEKTPUUCCKOM
parameters (voltage, SHEPTUH C OJTHUMH NTapaMeTpaMu
frequency etc) to electric (HampspKEHUEM, YaCTOTOW | T.J1.) B
energy with another AIIEKTPHUYECKYIO C IPYTHMHU
parameters (such as frequency | mapameTrpamu (Hampumep,
converter) peoOpa3oBaTesh YaCTOTHI)
237.| ELEKTR ELECTRIC FURNACE - OJIEKTPUYECKAA TIIEUb -
PECHI melting or heating furnace, in | ruaBuiabHAs WM HarpeBaTelbHAS
which thermal effect of electric | meus, B KOTOpPOH  HCHONB3yeTCS
conditions is used TerIoBOH  3PPEKT  AIEKTPHUIECKUX
SIBJIEHUM
238. | ELEKTR ELECTRIC POTENTIAL PA3HOCTDB OSJIEKTPUYECKUX
POTENSIALL DIFFERENCE - the work done | IIOTEHIIMAJIOB —  oTHOlIEHHE
AR FARQI ona ch_arge t.O move it between paboTHI, BBHIOIHEHHON HAJ 3apsAaoM,
two points divided by strength of | st ero nepenBukeHust Mexy IByMst
the charge. The volt is the TOYKaMH, K CHIIC 3apsi/a.
measuring unit.
239.| ELEKTR CAPACITANCE — a measure of DJIEKTPOEMKOCTL -~ wmepa
SIGIMI the electrical charge of a 3JIEKTPHUIECKOTO 3apsiia
capacitor consisting of two KOHJIEHCATOPa, COCTOSIIETO M3 JIBYX
plates separated by an insulating | mactus, pa3IeneHHbIX
material U30JISIIIMOHHBIM MaTEPUAIOM
240. | ELEKTR ELECTRIC SYSTEM MMOTEPU  DJIEKTPUYECKON
SISTEMADA | LOSS(ES) — the total amount of | CHCTEMbI — nosnxoe kommuiecTBo
Gl electric ti.\nergy Iozs inan elgctric noTephb 3JIEKTPOSHEPTHU B
system between the generation JNIEKTPUYECKON  CHCTEeME  MEXIY
YUKOLISHLA source and points of delivery UCTOYHMKOM  IE€HEPUPOBAHUSA u
R TOYKOM ITOCTAaBKH




241. | ELEKTR TOKI ELECTRIC CURRENT - a | DJIEKTPUYECKUU TOK — norok
flow of electrical charge measured | sekTpHUYECKH 3apPSHKEHHBIX
in Amps (amperes). YaCTHII, U3MEPSIEMBIH B aMIIepax
(A)
242.| ELEKTR ELECTRIC CURRENT - the DJIEKTPUYECKUM  TOK -
TOKI electric charges in motion. The HaIpaBJIEHHOE IBHKEHUE 3apIKEHHBIX
ampere (A) is the measuring yactull. Enuanna usmepenus — Ammnep
unit. (A)
243.| ELEKTR ELECTRICAL TIME DJIEKTPUYECKAA
O'ZGARMAS | CONSTANT (FOR DC MOTORS) [IOCTOSIHHASL BPEMEHU  (JULA
—the JABUT'ATEJIEM  TTOCTOAHHOI'O
DOIMIYLIGI TOKA) — oTHOmIeHHE JTEKTPUICCKUAN
HHIOIYKTUBHOCTHU K AKTUBHOMY
COIPOTUBIIEHUIO SKOPS.
244. | ELEKTR ELECTRIC SWITCH - an SJIEKTPUYECKUI
O‘CHIRGICH apparatus for electric equipment | BRIKJITFOYATEJIb — ammapar s
and devices turning on and off BKJTFOUEHHSI u OTKJTFOUEHHSI
ANEKTPOOOOPYIOBAHUS U YCTPONCTB
245. | ELEKTR ELECTRIC ENERGY - the DJIEKTPOSHEPI U -
ENERGIYA amount of work accomplished KOJIMYECTBO  pabOThl  COBEPIIIAEMOC
by electrical power, usually AIICKTPHYECKON MOIHOCTBIO, OOBIYHO
measured in kilowatt-hours n3MepsieTcs B KIIoBatT yacax (KBT)
(kWh)
246.| ELEKTR ELECTRICITY METER - CUETYMK SJIEKTPOSHEPI'MN
ENERGIYA electrical measuring instrument | — aJekTpoH3MEPUTENBHBIA TIPHOOD
SCHETCHIGI for electric energy consumption | ans ydera moTpeOaeHuUsI
metering in AC and DC ANIEKTPOIHEPTUH B CETAX
networks in defined time interval | mepeMeHHOT0 MITK TOCTOSIHHOTO
TOKA 32 OINpECICHHBIN
MIPOMEKYTOK BPEMEHU
247.| ELEKTR ELECTRICITY GENERATION T'EHEPUPOBAHUE
ENERGIYAN] | — is the process of producing DJIEKTPUYECTBA -  mporecc
ISHLAB electricity by tran_sformlng gther NPOU3BOJCTBA 5JIEKTPUYECTBA
CHIKARISH forms or sources into electrical npeobpasoBaHueM Jpyrux (Gopm uiam
energy HUCTOYHHKOB B SJICKTPUICCKYTO
SHEPruro
248.| ELEKTR AUXILIARY POWER BCIIOMOI'ATEJIbHBII1
ENERGIYAS| | SOURCE —atype of power NUCTOYHUK DOHEPIUU - Bux
NING source (for example, a fuel cell), | ncrounnka  sHeprum  (Hanmpumep,
which provides electricity, TOIJIMBHBIM ~ DJIEMEHT),  KOTOPBIH
YORDAMCHI which is supplemental to the BBIPaOATHIBAET SHEPTHUI0
MANBASI main power source for a device | AOMOIHUTENBHO K OCHOBHOMY

(such as car's internal
combustion engine)

UCTOYHUKY SHEPrHH Ui yCTpoiicTBa
(Takoro, Kak ABHUIaTelb BHYTPEHHETO
CropaHusi aBTOMOOHJIS)




249.| ELEKTR ELECTRIC DRIVE — | DJIEKTPOITPUBO/I -
YURITMA electromechanical device, for | anekrpomexanudeckoe
driving of mechanisms and | ycrpoiicTBo /Uit IpUBEACHUS B
machines, in which electric | nBuxeHHEe MEXaHU3MOB HIIN
motor is a source of | MammH, B KOTOPOM UCTOYHUKOM
mechanical energy. Transfer | MexaHu4ecKoil SHEPTHH CITY)KUT
device, power converter and | anekrpornpuBoj. B anekrponpuBoa
control equipment may be a | Mmoryr BXoauTh nepeiaTOYHbIN
parts of electric drive MEXaHU3M, CHIIOBOM
peoOpa3oBarenb U anmnaparypa
YIpaBJICHUSA
250.| ELEKTR ELECTROMOTIVE FORCE DNEeKTPOIBIKYIIAs cuna -
YURITUVCHI (EMF) — a synonym for voltage, | CHHOHUM  HampsDKEHHs,  OOBIYHO
KUCH usually restricted to generated | orpannyentoe MOHATHEM
voltage. 00001IeHHOTO HANPSIKEHUS
(EYUK)
251. | ELEKTRIK ELECTRICAL RESISTANCE — DJIEKTPUYECKOE
QARSHILIK the resistance provided by the (AKTUBHOE) COIIPOTUBJIEHUE
structure of a conductor to the —  CONpPOTHBJIEHUE, OOYCIOBIECHHOM
flow of electrical charges. CTPYKTYpOl  NPOBOJHHUKA,  IOTOKY
SJICKTPUIECCKHU 3aPSHKEHHBIX YaCTHI]
252.| ELEKTRIK COOLING OF ELECTRIC OXJIAXXJIEHUE
MASHINALARN | MACHINES — abstraction of DJIEKTPUYECKUX MAIINWH —
| SOVUTISH various machine elements heat, OTBOJI OT PA3JINYHBIX y3JIOB MAIIMH
which is released as a result of TEIIOTHI, BBIIEISAIONIENCS B
magnetic, electric and other pe3yabTaTe MarHUTHBIX,
losses DJIICKTPUYCCKUX U JIPYTUX IIOTCPh
253.| ELEKTRLAS | ELECTRIFICATION — DJIEKTPUDUKATIS -
HTI RISH providing a regular supply of obecneyeHue CHCTEMAaTHYECKOr0
electricity to consumers CHaO)eHHUsI 3JIEKTPUYECTBA
MOTPEOUTENSIM

254.| ELEKTROLIZ | ELECTROLYSIS —the SJIEKTPOJIU3 —  pasnoxeHue
decomposition of a liquid into its | »uakocTy ~ Ha  cBOM  aTOMHBIE
atomic constituents as a result of | cocraBubie wyactTu B pesynbTare
an electric current in the liquid. | mpoTekanus  SIEKTPUYECKOrO  TOKa

qepe3 KUAKOCTh.

255. | ELEKTROLIT | ELECTROLYTE - a substance DJIEKTPOJIMT -  BewiecTso,
which carries electrical current HPOBOMAIIEE  DJIEKTPUYECKHH  TOK
by the migration of ions. Murpanueli MoHoB. Ilpu  BHeHEM
Together with the external COC/IMHECHUH c TOILTUBHBIMH
connections of a fuel cell, this 5J€MEHTaMH  BO3MOXKHO IIOJIy4CHHE
allows the creation of an 3IEKTPHIECKON LETH
electrical circuit

256.| ELEKTROMAG | INDUCTION — electromotion DJIEKTPOMATHUTHAS

NIT force producing in conductor MHJAYKIHWS — Bo3HUKHOBEHHE
INDUKSIYASI moving in magnetic field or 3/1C B IpOBOAHUKE, TBUKYIIIEMCS

closed conducting loop dew to
its moving through magnetic

B MaroHuTHOM I10JIC UJIU B
3aMKHYTOM IPOBOJAIICM KOHTYPC




field or the field changing

BCJICACTBHEC IBUXKCHHA KOHTYpa B
MAargsuTHOM II0JIC WUJINM U3MCHCHU A
CaMoOT0 ITOJIA

257.| ELEKTROMA | ELECTROMAGNETIC FIELD BJIEKTPOMATHUTHOE TIOJIE
GNIT — electrical and magnetic fields | — smexTpudeckoe m MarHuTHOE TIONS,
MAYDON created t.)y' th(? presence (?f flow | co3maHHBIe HanmUYMEM 3IICKTPUYECTBA
of electricity in an electrical B OJICKTPUYECKOM  TPOBOJHHKE,
conductor or electricity 3JIEKTPONOTPEOIIAIONIEM  YCTPOHCTBE
consuming appliance or motor | nu BUTaTene
258.| ELEKTROMA | ELECTROMAGNETIC OJIEKTPOMAT'HUTHAA
GNIT ENERGY - energy generated OHEPI'UA - SHEprusl,
ENERGIYA from an electromagne.tlc field TCHEPUPOBAHHAS 3JIEKTPOMArHUTHBIM
produced by an electric current | monem, Kkotopoe o0pasyercs Tmpu
flowing through a TEYEHHU SJICKTPUYECKOr0 TOKa 4Yepes3
superconducting wire kept at a CYNEPNPOBOJHUK  TIPU  XAPAKTEPHO
specific low temperature HHU3KOM TeMIepaType
259.| ELEKTRONO | ELECTRON VOLT (eV) —a DJEKTPOHOBOJIBT — enuuuna
VOLT unit of energy of an electron SHEPIUHM JIIEKTPOHA, YCKOPEHHOTO TIPH
accelerated through a potential IPOXOXKJICHAN uepes pasHuiy
difference of one volt. 1 eV = MIOTCHINANOB B OJUH BONBT 1 3B =
1.602x10-19 joules. 1.602x107° TTx.
260. | ELEKTROFIL | ELECTROSTATIC OnextpodmisTp — TpUOOp IS
TR PRECIPITATOR — an apparatus | yaaneHus B3BEIIEHHBIX YaCTHUIL U3 Ta3a
for the removal of suspended 3apsHKEHHEM YacTHIl U X OCaKICHHEM
particles from a gas by charging | mocpeactsom mnpuMeHeHHs CHIBHOTO
the particles and precipitating 3JIEKTPUYECKOTO TSt
them through application of a
strong electric field.
261.| ENERGETIK | ENERGY BALANCE — SHEPTETUYECKUI BAJIAHC —
BALANS computational foundation for the | BeruuciuTensHOE  OCHOBaHME A
most rational possible use of Gosiee  PAlMOHAILHOrO  BO3MOJKHOTO
energy meaning that the last NPUMEHEHHSI SHEPrHH, YTO O3HAYaer,
useful energy is confronted with | 9uro TocnenHsiss mMone3Has SHEPrus
the cost of the primary energy COMOCTAaBIACTCA € LEHOH  Ha
IEPBUYHYIO SHEPIUIO
262.| ENERGETIK MANAGEMENT OF ENERGY MEHEJDKMEHT SHEPTI'ETUKU
A —a complex task involving — KOMIUIEKCHAs 3a/a4a, BKIIOYArOIas
planning, communicating, B ce0s IUIaHMPOBAHME, CBSA3b, AHAJIN3 U
:VIENEJMENT analyzing and supporting MOAJCPKKY PA3BUTHSA U HPUMEHCHHS
development and CHCTEM M3MEPEHHsSI SHEPI UK
implementation of systems to
measure energy use
263. | ENERGIYA ENERGY - the capacity for SHEPT'US — cniocoGHOCTH
doing work. The joule is the coBepieHus padbotel. Equania
metric measuring unit. u3Mepenus — Jxoynpb
264.| ENERGIYA CONSERVATION OF COXPAHEHUE OHEPTUU -

ENERGY - an important

BOXHBIM (DU3NYECKUH 3aKOH — TMIPH




SAQLANISHI | physical principle —there be no | moGom mpeobpasosanun cymmapHas
change in the total energy in any | sHeprus He U3MEHsIETCS
transformation

265.| ENERGIYA ENERGY EFFICIENCY - the OHEPI'OO®DEKTUBHOCTh —

SAMARADO | ideaof using less energy to IIOHSATHE WCIIOJB30BAHHUS MEHBIIETO

RLIK perform the same function. KOJUII/IqGCTBa SHEPruH Ha OJHO U TO K€
IEUCTBUEC

266.| ENERGIYANI | ENERGY CONSERVATION - XPAHEHUE OHEPI'MU B

SAQLASH distinguished from the principle | omune or 3akoma  coxpaHeHus
of conservation of energy, it SHEPIMU  CBS3aHO C  IIOHATHEM
incorporates the idea of saving cOepeKeHHsI

267.| ENERGIYANI | DIRECT ENERGY ITPAMOE TIPEOBPA3OBAHUE

TUGRI CONVERSION - production of | DQHEPI'MU — npou3BOoJACTBO 3HEPruu

UZGARTIRIS elgctr|0|ty from an energy source | u3 UCTOYHHKA  DHEPruu oe3
without transferring an energy to | mpeo6pasosanust SHEpruu B pabodyro

H a working fluid or steam. For KUAKoCT, wnu  map.  Hampumep,
example photovoltaic cells (orosnexkTpuuecKas sueiiKa
transform light directly into npeoOpasyer CBET IPSIMO B
electricity. Direct conversion BJIEKTPUIECTBO. Ipsivoe
systems have no moving parts mpeoOpa3oBaHUE HSHEPTHUH HE HMEIOT
and usually produ(;e direct MOABMXXHBIX 4YacTeii W OOBIYHO
current MPOU3BOJST MOCTOSIHHBIA TOK

268. | YUKLAMA LOAD - the burden imposed on HATPY3KA - Harpy3Ka,
a motor by the driven machine. | nanoxennas Ha JIBUTaTElb
It is often stated as the torque npuBoanMoil MamumHOH. OHa dacTo
required to overcome the BBIpaXaeTcs MOMEHTOM,
resistance of the machine it HEOOXOMMMBIM  JUIA  HPEOIOJIEHHSA
drives. COTIPOTHBIICHHUS MPUBOIUMOMN
MallnHBbI.
269. | YUKLAMA LOAD CURRENT - the current TOK  HATPY3KU -  ToK,
TOKI required by the electrical device | BoctpeGoBaHHBIit DIIEKTPUYECKHUM
YCTPOHUCTBOM
270. | YUKLAMA CHARGE CONTROLLER —a PETVJISITOP HATPY3KU -

O‘ZGARTKIC | component that controls the flow | 610k,  kouTponmpyrommii  Teuerue

H of current to and from the TOKa K M OT OarapeWHBIX 3JIEMEHTOB
battery subsystem to protect the | cucremsr s 3amuThl Gataped OT
batteries from overcharge and HeperpysKu u niepepasrpysKH.
over discharge. The charge Perynatop Harpy3ku TakXKe MOXKET
controller may also monitor HaOmogaTh 32 XapaKTEPUCTUKOH
system performance and provide | cucrembl u obecrevMBaTh 3aLIUTY
system protection. CHCTEMBI

271.| YAKOR ARMATURE - the portion of JAKOPb - Bpamaromascs 4acTh

the magnetic structure of a DC or
universal motor which rotates.

JABUTaTCIIA
N

MarHUTHOM  CTPYKTYpHI
MIEPEMEHHOTO TOKa
YHHBEPCAIBHOTO IBUTaTeNs




272. | YAKOR ARMATURE RESISTANCE COITPOTHUBJIEHUE SIKOPSI
QARSHILIGI (OHMS) is measured in ohms at 25 | (Om) usmepsiercs B Omax mpu 25 °C
degrees C (cold).
273. | YAKOR TOKI ARMATURE CURRENT - full TOK SIKOPS — Tok B menu sikopst
load armature circuit current. P TIOJTHOM HarpysKe
274. . YAKORNING ARMATURE REACTION - PEAKIIMA SIKOPS -  ToK,
AKS TA'SIRI the current that flows in the | nporekarommii M0 OOMOTKE SIKOpS
armature winding of a DC motor | nBurarens IIOCTOSIHHOT'O TOKa,
tends to produce magnetic flux in | umeromuii  CKJIOHHOCTH  CO371aBaTh
addition to that produced by the | maruuTHbIii mOTOK B 100aBOK K
field current. C03/1aBaeMOMY TOKOM
HaMarHUYHBaHHSI
275. | YARIM SEMICONDUCTOR —any IMOJIYIIPOBOJHUK — mro6oit
O‘TKAZGICH | material that has a limited MaTepuall, MMEIIMA OrpaHuYEHHYIO

capacity for conducting an
electric current

CIOCOOHOCTD MPOBOJUTH
ANEKTPUUECKUI TOK
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RHPHII

«IMEKTP TABMHHOTH HINOHWIHTH» (aHH OVHHYTa TVIHITaH VOOV HaMVHABHI
mactyp Kvimnrad [[TC pa Manaka Tamabmaps acocHIa TVIWIradH PecmyDmHEaMmH3Iga
HETHCOHI HCIOXATIapHH AHaza IVKypPIAII THPHII, xXamaa bozop
MYHOCADATIapHHHHT PHEOAUIAHHIIHIA MATAKATH 3HEPreTHE MYTaXacCHCIHKIAPHHH
TAHEPIANTA KATTA YETHOOD DepHIMOKIA. .

Vmoy gacTvp 3MeKTp TABMHHOTH THIHMIapH Ba KYPHIMATAPH HITOHITHTHHHHT
AcOCHH MacalaTapHHH ¥3 HUHra KaMpad oaraH. SIeKTp TABMHHOTH TH3HMIapH Ba
VAAPHHHET 3IEMEHTIaPHHHHET HIIOHWIHE MACATATAPH 3ICKTPOTEXHHK OOBEKTHH
TOHHXATAM, KYPHIHII Ba HOUTATHIO OOCKHYIAPHIA HINOHTIHK KypCaTTHWIApDHHH
AHHEKJIAIN Ba ONTHMALTALI MacaTalapH OHIaH DOFIHK.

@amEEHET MaKcad Ba Bazadanape

@anHy VKHTHIHIIHIAH Makcal — HIDOHWIHTHE HA3ApHH acoCIapH Ba YIAPHH
aMamHETAa KyUlamga 3IeKTP TabMHHOTH TH3HMIapH 22T Ty3mmHmm Ba
(DVHEITHOHAILTAIN MIMOHWIHTH TAXTHTH OHIAH TAaHHINTHPHIOI, Xap OHp O¥mTasaw
JHEPreTHK 3eKTP VCKYHATApHIA ODakapHIaTHIaH HIIap OHIAH OOFTHEK OVnrax
HOIOHWIHIHK TYFPHCHIA AHHE TACABEYPra 3ra OVIHIIHHH Ba TAaBIHM CTAaHZApTHIA
TaTab KHIHHraH KVHHKMATAPHHE TABMHHIALTHP.

Panumnr pazndacH — VHH FpraoyeEIHIApTa:

- TaZabaTapra 3IeKTP YCKYHATapHTAa KyHHIATHTAH HIIOHWIHIHK JapaacH
o¥imTIa OHIHM OepHII;

- ymap ¥3 OHIHMIAapHra CySHTaH X0IJa aMalia DakapHIagHTaH HIUIApHH
HIDOHT DHIaH oaHO bopHm OVHNYa DHIHM DepHILTaH HOOpaTIHp.

@am 6Viinga TazadaTapEEHT TacaBRYp, OHIEM, KVHEKMA Ba
MaJaKajJlapHra KyilIaJaras Tagataap

Ymboy eazndanapmas kemd =Gmrwd VEVE GaHHHH ValamTHpHIN XapaSHHIA
aManra OIMHPHIATHIaH Macalalap JOHpacHZa OakaTaBp:

- 3MEeKTP TABPMHHOTH TH3HMIAPDHHHHT HIIOHTIHIHTH Xaxuda mMacaseypea 3a
T nn;

- HIDOHIHE JapakacH;

- HIIJAH THEHNT TVITVHEIACH:

- XTHMOJUTHK XOJHCAIAP;

- IXTHMOJUHK KaTTAIHEIap;

- 3XTHMOJUIHK KAaTTATHEIaPHHHHT COHIH XapaKTHPHCTKATADH;

- MATEMATHK CTATHCTHEA;

- HIDOHIIHIHEHHAT Ky PCaTEHUIAPH DlTniun 6a yrapdan goiidarana oauiii;

- HIDOHWIHKHH OMIHPHII VCVYIUTapH;

- HIDOHWIHKHH XHCOOIA yCyUTapH:

- HIDOHWIHKHH TEXHHK-HKTHCOIHH TaX IHIIH

- HIDOHIIHKHH TABMHHIOBTH BOCHTAIAPHH OHIHII KabH KIHMKMARapuza 3a
oianI N Kepak.

-3MEeKTP TABMHHOTH TH3HMHHHHI 3IeMEHTIAPHHH HIIJaH 4YHKHIOH EBa
HOIOHWIHIHE KVPCAaTKHLIAP AHHKTALL MATAKATAPUCA 32 OV U Kepak.



Kitimmran sasudanap VEHm mapafHHIAa TaladalapHHHT Mabpy3a, aMATIHH
MAOFYIOTAapAa Haol HINTHPOK 3THINH, HAOTHH SHIOMIHIIH, 3aMOHABHH 3IEKTPOH
VEHTHII Ba KOMMYHHKAITHS BOCHTAXapHIaH (oiigaraHa DHIHIINE, agadbHéTaap OHmaH
MYCTAKH HILTANIH OHIAH aMAIra OIIHPHIAIH.

PamHEAT VKYE peskajara oomka gannap 6mran V3apo OorIEKIHIE
Ba VCIyOHI AAXaTHIAH V3BHILIATHE

«IMEETP TARMHHOTH HIIOHWIHTHY aHl, TAaHToB danH xucobaanagn. JacTypaH
aManra OMIHPHIN VEYVE pekacHIa PeXATaITHPHATAH MAaTeMAaTHE Ba TAaOHHHA (ommHi
MATEMATHEA, (HIHEA, HasapHH MeXaHHEA)., YMYMEAcOHE (MamHHA ZeTaLIapH:
MaTepHALIAD KapIIHIHTH, MAIHHA Ba MEXAHHIHMIAP Ha3apHACH. METPOIOTHA.
CTAHZAPTIAIITHPHID Ba CePTH(AKTIAIN, 3HEPreTHKA), T[HOIPO Ba HCCHEKIHK
KVPHIMAIAPH, 3A€KTP TABCHHOTH ACOCHAPH, CAHOAT KOPXOHAIAPHHHHT 3IEKTP
TABCHHOTH, ¥Ta KYVUIAHHIO Ba H3OMALHA, CTAHLUHA Ba NaACTAHIHATADHHHT 3JIEKTP
KHCMH. VTKHHYH JKapaéHIap, 3IeKTp TapMOKIapH Ba TH3HMIApH pelelH XHMOS Ba
ABTOMATHEA KaOH (aHIapIaH eTapis OH/IHM Ba KVHHEMAIAPra 3ra OVIHIUIHK Tamab
ITHIATH.

®ammaaar mavedgal Ba AILTA0 YHKAPHENIIATH VPHHE
DIeKTp TABMHHOTH TH3HMH 3IeMEHTIAHHHHT XapaKTHPHCTKATAPHHH OHIIHIIL
ATMAIITHPHIN CXeMATaPHHH KYPHII, HOPMAN XOIAaTIapHHH XHCOOTAmI TaXIIHIT
KHIIHII, XAMIa VIAPHHHT HITOHUIHTHHE XHCOOIAII 3apypaHp.
Vmoy ¢an Tamabara OKOpPHIANH EBa:HQATAPHH OaKapHID VIVH 3apypHH
oHmEMrapEH Oepamd. IIyHEET vavH., «2IeKTp TABMHHOTH HIMOHWIHTH» (QaHH
TAHIOE aHH XHCODIAHHO., HIMIA0 WHEAPHIO TeXHOIOTHE THIHMHHHHT AEPATIMAC

OVFHHHIHP.

Dann VKETHINIA 3aMOHABHI aX00poT Ba HeJarorak TeXHOJIOTHATIAD

Tanabmap «2meKTp TABMHHOTH HIMOHTIHTHIHY DAHHHH V3IAITHPHIN VIVH
VEHTHIDHHAT HIFOp Ba 3aMOHABHH VCVIIapHZaH <olilalaHHm. — SHrH
HHOOPMAITHOH-TIETArOTHE TEXHOIOTHATAPHH TagOHE KHIHII MYyXHM aXaMHATTA
sragap. PaHH VanamTHpHIMOa JapciIHE, VEVE Ba VOIVOHH Ky IIaHMAaTap, Mabpy3a
MaTHIapH, TapKaTMa MaTepHaLIap. 3IeKTPOH MaTepHaLIap. BepTyal CTeHIIap BEa
MaKeTIapIaH GoHnamaHHTagH. Mabpyia Ba amManmHil Japciapaa MoOC PaBHILIArH
HIFOp NeJarorHK TEXHOIOTHATapIad doilaTaHHIaTH.

HacTypHil MaTepHALIApHHE V3IaITHPHID TV PT XHI

- MyaMMOIH TacHH(IarH Mae3yviIap OViHHTa:

- MYCTAKHT VIIAIITHPHIHINH Mypakkab o¥Iran o¥masvaap oVinTa;

- TaBIHM ONVBIHIAPAA ANOXHIA KHIHKHIN VHFOTYBTH OV mmMmap oViiaga;

- ONIHHTA CHIDEHTAaH (IPOIBHHYTEHIE) MAaBPVIATAPHH HHTePhAOT YCVIIA VEHII
fime bHman;

- MYCTAaKHT TabIHM OMHII Ea HIOUTAN, KOJIOKEHYMIAp Ba MyHO3Iapalap
JEapaHHOA V3TaIOTHPHIAZHraH OHTHMIap OViHYa MamryiroTaap VTKasHIm HYIH
OHIIAH aMalra OIMHPHIIHH Hazapla TVTagH.

MycTakut TafEprapIHK KapaéHHIA TATADA TEXHHKABHHA agabréTaap. HuTepHeT
MATEPHALTAPDH Ba MeBEPHH XVACKATIAp OHIAH HIUTAITHH VITATANIHHH HAMOEH



KHITHITH, ayTHTOPHA MAaIOFyIOTIAPH HafTHIA Kadyl KHITaH MabIyMOTIapHH TVFPH
MVIIOXaga KHITHII KOOHTHATHHH Ky PCAaTHITH 3apyp.

Hactyp Tamabamap OHIMMHHE peHTHHr-HazopaTHIZaH (QoHZATaHATHTAH YEYE
EKapaéHHHH TAIIKHT KHIHITHHHET AHTH IPHHITHILIAPH acOCHa aMaira OImagH.

ACOCHH KHCHM

DaEHEHET HaapH MANFVI0TIADHE MA3MYHH
Hmos4nnk HazapHACHHEAT ACOCH TYIIVHIATAPH
DHepreTHKAZa HIIOHWIHIHK MyoMMocH. PaHHHHT EBasHba Ba Ma3MyHH.
DanHHHET bomka GaHIap OHIaH OOFTHKIHIH. HmOHTTHIHK HazapHACHHHHT acocHH
TYIOYHIATApH. JIeKTP TABMHHOTH TH3EMIapH (J1]) HIDOHWIHTHHH KOMIUTEKC
XycycHATH. MIIOHTHIHK Japa#acHHH ONTHMALIAIITHPHIIL.

Hmaan saxkam (oTkaz) TvimyE9acH. Hmaas aukamIapaanEr
KlaccHPHKADHACH. JIeMeHTIApHHEHT HILTAH YHKHII OKEMIAPH Ba VIAPHEHD
XYCYCHATIAPH

HMmoag 9MEHmM - MIeMeTIApHHHT HOUTAM EODHIHATIAPHHH — OV3HIHITH
cadbamina. Kafita THRIaHyEYH Ba KafTa THETAHMAMIHTAH 37eMeHTIap. HMmoam
MHEKHIN EIacHOHKAHACH. TYIHE Ba KHCMaH, DOFIHE Ba OOFIHE OVIMaraH, DexocaaH
Ba CEKHH-acTa. TVIVHIHK Ba ViHMHOUIap. Mmpas =ueum Ba 3neMeHTIap Kaiita
THIJTAHHIN OKHMIIAPH.

Hmpgas  9uxEm  oKEMIapH — XyCYCHATIapH. ObsexTaEEr  XafTHH
XApaKTHPHCTEKACH.

ITTHMO/LIHE HAZAPHSACH Ba MATEMATHE CTATHCTHEA 3JIeMeHT/IaPH, XaMIa
YAapHHE HIIOHLITATHKEE XHCOOIamIa K a i THINN

OxTHMOIMHK XomHcartap. Mypakkad XoJHCATapHHHT 3XTHMO/LTHE KOHVHIApH.
Timax sxreMormHr  $opuymacH. [ HmoTesamap TeopeMacH.  JXTHMOUIHE
KaTTATHKIAP. | aKCHMIAIN KATOPH, TAKCHMIAIN (DVHEIHACH Ba TAKCHMIAI 3HIHTH.

DXTHMOIIHK KaTTATHKIADHH TaKCHMIAIDHHHT ACOCHH KOHVHIapH. [[HCKpeT
KATTATHIHKIAPHHE TakcHMaTaHHmH  (buHomman, IlvaccoH TakcHMIaHHINH).
VanvECcH? KaTTATHETAPHH TAKCHMIAHHINH (HOPMAT, 3KCIOHEHITHAT Ba DOmKaIap).

DX THMOIIHE KATTATHEIAPHHHT COHITH XapaAKTEPHCTKATAPH (MATEMATHE KYTHIT
(omHIaHWe). OHcHepcHA. Vpra KBAZpaTHE ofHm). MaTeMaTHK CTaTHCTHKA
aneMeHTIapH. MaTeMaTHE CTATHC THEAHHHT acOCHH BazH(aIapH.

33T ea 3eKTPOTEXHHK KYPHIMAIAPH 3JeMeHTIAPHEEHT HIDOH L TN IHIHHE
ACOCHH KVpCcaTKHLIAPH

HmomummIHkHHEET OHpIHE — KypcaTRHAIApH. JIeMEHTIApHHHET  HIIIAH
YHKMACTHE XVCYVCHATHHH XapakTeplIoB9H KVpcaTrH<aaap (HIDZaH YHKHII OKHMH
NapaMeTPH - HIMIAH THEHIMITAD TACTATACH, HIMIAH THEHIIAP HHTEHCHEIHTH, HIMITAH
YHKMACOAH HOUTATHIO XTHMOLIHTH P, HIgan 9HEKHD >XTHMoUmErH (0, Hmmas
THEMACTHTHHHHET ¥pTa BakTi 1)

SIeKTPOHEPTreTHE EYPHIMATADHHHHT TABMHp TAaTab STHIHIOH XVCYCHATHHH
XAPAKTEPIOBTH HINOHWIHIHK KVPCATTHLIAPH (pekaBHA — OrOXIaHTHPVEYH!
[IHKACTIAHHII - KafiTa THE/I0BTH TABMHPIAPHHHET KVPCAaTKHLIAPH).



HmopamemueHEEr koMIIekc KVpcaTksanaapH (Tafépmumik ko3ddHIHeHTH,
TeXHHE GoHgataHamn KO3(QPHIHEHTH, 3MeKTP >HEPrHACHHH STKA3a OMMACIHIH,
HIIOHICH3THEIAH D¥IaqHrad HKTHCOIHI 3apap Ba DOIMKATap)

DNEKTPOTEXHHE KVPHIMAIAPHHNHT HINOHTTHIHE Ky PCaTTHIIADH.

IIT acocHii ycKyHATAPHHEAT HIDOHLUIHIHEK KVpPcaTrELIApHEH COHIH
Daxoamiaap
TpanchopmaTopnap, 3MeKTp V3aTHIN THHHATAPH, KOMMYTALIHOH AammapaTiap.
IEKTP IOPHTMAlap., pelellH XHMOA Ba aBTOMATHEA KYPHIMAJAPHHHHT HILIAH
THKHILIAp cababmapH. XaMOa HIDOHTIHIHE KypcaTKHLIAPH.
Jlofmxamam, HmIa0d YHEKAPHID, HOUIATHII OOCKHYIHIA VCEVHATAPHHHT
HOIOHWTH.IHTHHH OITHPHIN VCYILTapH.

Mypakkah cxeMaTapHHHAT HIDOELIHIHIHEH XHCOOIAmM yeaydaapm

HmorTmHEEE XHCODIANHEHT JeTepMHHHCTHE VOIVOIapH. JIeMeHTIap -HHHT
IXTHMO/UIHE  XONAaTJapHHHHT  Vprada  KHAMaTIapH  OViiEda  CcXeMaHHHT
HIDOHWIH.THTHHH XHCODIAITHEAT 3XTHMOLTHE YOIVOIapH (VMyMIAINraHd VCVIH).

Kerma-ger vynamran 3IeMeHTIap TH3HMHHHHT HIDOHWIHTHHH XHCODIamm
DmeMeHTHApH DapalIe]l ViIaHTaH THIHMHHHT HIDOHWIHTHHE TaXIHI KHEIHI
Mypakkab cxeMalapHH 3KBHBAICHTIAIl &PIaMHIA HIDOHWIHTHHH TAXIHI KHITHII
DIIeMEeHTIapHHHT Kiy30a TYTHITAH VOHPHIUIADHHHE XHCODTa OTHII.

INeKTP IHEPreTHK KYPHIMAJIADPHHAHT HILIAH SHKHILIAD OKHOATIAPH.
Kearapuaras xapaxatiaap yoryomii 0ViANYa HIDOHYIHINKHEHE TeXHHE-
HETHCOIHA TAXTHTH.

HerepMomauaap veIVH 30IeKTp JHEPreTHE KYpPYIMATAPHHHHT HILTAH THEKHILIAP
OKHOATIapH. DJHEProTHIHM VIVH IISKTP IHEPreTHE KYPHIMATApHHHHT HILIAH
THEKHILIAD OKHOATIAPH.

HmomsmicHznanseaan bViaagurad sapapHH XHCODra OIVEYH, KeITHPHITAH
caphmap dopvymacen. Kentwpumran capdmap voymm OViEYa HINOHUIHIHEHHHT
TeXHHK-HKETHCOOHH TaxauiH. HMmoramEk xHcobra omHHTaH edHMIapHH MakCalTH
ONTHMAILTALL.

IMeKTP TABMHEHOTH TH3HMJIADHHHHET HINOHLITHIATHHE TABMHEH/IOBYH
BOCHTAIAP.
OnexTp TABMHHOTH TH3HMIAPHHH HIUTAITHIA HIIOHWIHIHKHH TabMHHIOBTH
BOCHTAIAp (3axXHpamam. TYIHIHIOI Ba MATEPHAUIAPHHH PHEOAIAHTHPHIN, XHMOS Ba
ABTOMATITAINTHPHIN, TeXHHE XH3MAaT, TABMHPIAN  EapaéHmapHEH  MAakCcaTHil

HyHATTHpHITaH DOIMKAPYE Ba DOMKATap).

Amanmil MAIDFYIOTIAPHHERT TAXMHEHAH piAxaTH
1. SxTHMOUIHK HazapHACH Ba MaTeMAaTHK CTATHCTHEA 3neMeHTIapH. Mypaxab
XODHCATAPHHHT 3XTHMOLTHE KOHVHIADH:
2. T¥muE 3xTHMOITHE dopMyaacH. | mmoTesa HazapuacH (bafiec dopmMymacH):
3. MmoHTIHIHEKHHE TaXTHT KHIHINTA OHHOMHAN TakcHMIaHHm (bepHymmim)
hopMYIACHHH KYILIAII;
4 DnexTp TABMHHOTHHHHT HINOHUIHIHE TH3HMHHH XHCOOIAT VCVIIH:



5. DOnekTp TATMHHOTH TH2HMIADH  3IeMeHTIADHHHHT  HITOHTIHITHE
KypCcaTEHIIAPHHHE aHHETALL;

6. DneMeHTIapH KeTMAa-KeT VIAHTAH CXEMAHHHT HIMOHTTHIHTHHHE XHCOOTAIT;

7. SneMeHTIAPH DapalIe] VIAHTAH CXeMAHHHT HINOHTWIHIHTHHHE XHCODIamm;

8. Hmonwmmsras XHCoDIAIMHANET VMY MIAITAH VCVIIH;

9  HMmoHunmHmHKHH XHCOOTAINDA 3UISMEHTIapHHHT Ky3ga TYTHITAH
FOHPHIHINIAPHEH XHCOOTa OJIHI;

10. Mypagxab cxema IeKTp VIAHHIUIAPHHHT HIDOHWIHIHIHH XHCODIAHH
IXTHMOUTHE AHATHTHE VCIyDIapH.

AmManmil MAIFVIOTIAPHEHE TAIIKHT >THI KypcaT™Ma Ba TABCHAIAD

AwmamHil MaIFyIOTIapda Tadabalap 3>XTHMOIHE Ha3apHACH Ba MAaTeMAaTHK
CTATHCTHEA 3ISMEHTIapH. MYypakkad XOJHCATapHHHI 3XTHMOLTHK KOHVHIapH.
TYIHE S3XTHMOUIHE (QopMyIacH, TrHmoTe3a HazapuacH (bafiec dopmymacH).
HIDOHWIHIHKHH TaXIHI KHIHIOZA OHHOMHAI TakcHMIaHHm  (bepHymne)
thopMyIACHHH KVIUTAN. 31€KTP TAaBMHHOTHHHHT HIDOHWIHIHK TH3HMHHH XHCOOIam
VCYIH, 3IeKTP TABMHHOTH THIHMIAPH  YIeMeHTIAPHHHHT  HITOHWIHITHE
KVPCATEHOIAPHHH AaHHKJIAIN, IeMeHTIapH KeTMa-KeT Ba Napaulel yiIaHaraH
CXEMAHHHT  HINOHWIHIHTHHH  XHCOOJAam,  HIDOHWIHIHKHH  XHCOOIANTHHHT
VMyMIAMTaH VCYIH. HIIOHWIHIHKHH XHCOOTAamZa 3UIeMeHTIapHHHD Ky3ma
TYTHATAH VIHPHIHOUIADHHH XHCODra omHm OVHAHYA aMATHA KyHHEMATADHH XOCHT
KHIaTHIap.

AwmamHii MAMFVIOTIApHH TaMKHI 3THM OVimea xadempa mpodeccop-
TEHTYEIHIAPH TOMOHHIAH VCIVOHE KypcaTManap Ba TABCHTIAD HIDIAD THEHIATH.
VHoa Tamabamap Mappy3a MaB3yaapH OVHAHYA OMHHrAH OHIHMIAPDHHH AaMAIHH
MACATAIAP 9HII OPKATH KVHHEMAaTapra ainaHTHpagairap. lIIvHHHETIeK, gapciHE Ba
YKVE KVITaEMaTapHH ~ VITAINTHPHIO 2~ AcocHZAa — Tajgabadap  OHIHMIApHHH
MyCTaXKaM/IAITa 3PHOIHIN, TapKaTMa MaTepHALIApIaH (oHIaTaHHIN, HIMH
MAKOTalIap Ba Te3HCIapHH TON 3THII OPKATH Tadabamap OHIHMHHH ONIHDHII
MacamaTap euHIl, MaRiyaap OViHda EfprasMans Kyvpollap Taiiépaam pa Domeamzap
TABCHA ITHIATH.

MycTakan TabIEMEHET IIAKIH BA MAa3MyHH

Vmboy ¥xyve dann 0FinTa TaTabaHHHT MVCTAKHT HIDH - MabpPyIagap MaTHH Ba
TABCHA 3THATaH AaJabHETHap OHIAH HIUTAINHH, aMaIHH MAIOFyIOTIap VTHIOTA
TaléprapiHE EVPHIIHH, CHHOB HAaTHAAIAPHIA HILIOE OSpHINHH, XaMIa MyaHaH
MaBIyIap OVitmaa pedepaTiap 3MMHE 73 HOHTA OIATH.

TaecHs 3TAIAETral MyCTAKH HILTADHEEHT MaB3yIapH

1. Mypakkab xogHcaTapHHHT 3XTHMOIUTHE KOHVHIAPH:

2. DXTHMOIIIHK KaTTATHEIAPHH TaKCHMIAIIHEHT ACOCHH KOHYVHIAPH:

3. JeTepMHHHCTHE YCIyOIap:

4. Mypakkab cxemamapHH IKBHBAICHTIAN EPIAMEIA HIDOHTIHIHHH TaX/IHI
FHTHIII.

JACTVPHHHI HHO®APMAIIHOH-VCIVEHHA TABMHHOTH

Mazkyp damEE VEHTHmM EapafHHIAa TabIHMHHHT 3aMOHAaBHH (XycycasH.
HHTepdaoi) MeToLTapH, NeJaroTHE Ba ax0OpaT-KOMMYHHKAITHT (MeIHATABIHM,



AMATHA JacTyp HaKeTIapH, NPH3ICHTALHOH, 3IEKTPOH-THIAKTHK) TeXHOIOTHATApPH
Ky IIaHHTHINH Hazapa TYTHITAH.

DofiaIaERIAIATAH ATa0HETIAp pyAIaTH:

Acocnii agabméraap:

1. Kapuvor H A «Muposoii ¢HHAHCOBO-3KOHOMHTECKHE KPH3HC, IYTH H MepE
0 €ro MPeoIoIeHHI0 B VCIOBHAX VY 30ekHcTaHay, 1. Vaoexmcran, 2009.

2. DnekTpoTeXHHYeCKHH copasouHHE: 1.3, [IpomapomcTeo. mepemada o
pacmpeleNeHHe VISKTPHISCKOH 3HEprHH. mox obm. pex. mpodeccopoe M3H. M:
Hzparenscteo M3IH. 2004.

3. KO EIva Teopus Hage#HOCTH B 3NeKTposHepreTHEe. ¥ued. [locobme mma
BV3oE J1.: Sueproatommzaar 1990.

4. 1O A $orxnn. BepostHocTHO CTATHCTHYECKHE METOABl B PacdeTax CHCTEM
aMerTpocHAOHenns M. - Dueproatommzmar 1995,
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6. BB 3opun. B B Tecnerro., P Knemmens., I Ammep. HamewmocTes cucTeM
anexTpocHAbxenns. Kuer: Bema mroma, 1994
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Bilim sohasi: 300 000 — Ishlab chigarish texnik soha
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Ta’lim yo‘nalishi: 310200 — Elektr energetikasi (tarmoglar va yo ‘nalishlar
bo ‘yicha)
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Fanning ishchi o‘quv dasturi o‘quv, ishchi o‘quv reja va o‘quv dasturiga muofiq
ishlab chiqildi.

Tuzuvchilar:

“Elektr energetikasi” W
Kafedrasi katta o*qituvchisi i y Ataullaev N.O.

Fanning ishchi o‘quv dasturi  “Elektr energetikasi” kafedrasining 2016 yil
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yig‘ilishida muhokama qilish uchun tavsiya etilgan.

Kafedra mudiri: ”'\6"""‘“ Tovbaev A.N.

Fanning ishchi o‘quv dasturi Energo mexanika fakulteti kengashida muhokama
etilgan va foydalanishga tavsiya qilingan (2016 yil « » avgustdagi Ne  -son
bayonnoma).
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1. Kirish

«Elektr ta’minoti tizimining ishonchligi» fani bo‘yicha tuzilgan ushbu
namunaviy dastur qo‘yilgan DTS talablari asosida tuzilgan. Respublikamizda
igtisodiy islohatlarni yanada chuqurlashtirish hamda bozor munosabatlarining
rivojlanishida malakali energetik mutaxassisliklarini tayyorlashga zarurat katta.

5520200-Elektr energetikasi (sanoat korxonalarini va shaxarlarin) yunalishi
buyicha bakalovurlarni tayyorlash ukuv rejasida «Elektr ta’minoti tizimining
ishonliligi» ukuv fani maxsus fanlar turkimiga kiritilgan.

Ushbu dastur elektr ta’minoti tizimlari va kurilmalari ishonchligining asosiy
masalalarini uz ichiga kamrab olgan. Elektr ta’minoti tizimlari va ularning
elementlarining ishonchlik masalalari elektrotexnik ob’ektni loyixalash, kurilish va
ishlatish boskichlarida ishonchlik kursatgichlarini aniklash va optimallash masalalari
bilan boglik.

1.1. O*quv fanining maqgsadi va vazifalari

Faning o‘qitilishidan magsad — ishonchlilik nazariy asoslari va ularni amaliyotda
kullashda elektr ta’minoti tizimlari EET tuzilishi va funksionallash ishonchligi taxlili
bilan tanishtirish kuzda tutilgan.

1.2. Fan bo‘yicha talabalarning bilimiga, ko‘nikma va malakasiga
qo‘yiladigan talablar

Bilim, malaka va ko‘nikmalarga ega bo‘lish uchun talabalar quydagilarni
o‘zlashtirish lozim: elektr ta’minoti tizimlarining ishonchligi, ishonchlik darajasi,
ishdan chikish tushunchasi, extimollik xodisalar, extimollik kattaliklar, extimollik
kattaliklarining sonli  xaraktiristkalari, matematik statistika, ishonchlilikning
kursatkichlari, elektr ta’minoti tizimining elementlarini ishdan chikishi va
ishonchlilik kursatkichlari, ishonchlikni oshirish usullari, ishonchlikni xisoblash
usullari, ishonchlikni texnik-iktisodiy taxlili, ishonchlikni ta’minlovchi vositalar
kunikmalarga ega bulishi kerak.

1.3. Fanning o‘quv rejadagi boshga fanlar bilan o‘zaro bog‘ligligi va
uslubiy jixatidan uzviy ketma-ketligi

Elektr ta’minoti tizimining ishonliligi fani asosiy elektr energetika fani
xisoblanib  8-semestrlarda ukitiladi. Dasturni amalga oshirish ukuv rejasida
rejalashtirilgan matematik va tabiiy (oliy matematika, fizika,nazariy mexanika),
umumkasbiy (mashina detallari: materiallar karshiligi, mashina va mexanizimlar
nazariyasi; metrologiya, standartlashtirish va sertifaktlash; energetika) (gidro va
issiklik kurilmalari) elektr energetika asoslari (elektr energiyani ishlab chikarish,
uzatish taksimlash va ularning jarayonlarini avtomatlashtirish; uta kuchlanish va
izalatsiya; stansiya va padstansiyalarning elektr kismi; utkinchi jarayonlar; elektr
tarmoklari va tizimlari: stansiya va releli ximoyasi) v ax.k. fanlardan etarli bilim va
kunikmalarga ega bulishlik talab etiladi.

1.4. Fani ishlab chikarishdagi urni

Elektr ta’minoti sistemasi elementlarning xaraktiristkalarini bilish, almashtirish
sxemalarini kurish, normal xolatlarini xisoblash, taxlil kilish xamda ularning
ishonchligini xisoblash zarurdir.

Ushbu fan talabaga yukoridagi vazifalarni bajarish uchun zaruriy bilimlarni
beradi. SHuning uchun ushbu fan asosiy ixtisoslik fani xisoblanib, ishlab chikarish
texnalogik tizimining ajralmas buginidir.




1.5. Fani ukitishda zamonaviy axborot va pedagogik texnalogiyalar

Talablar elektr ta’minoti ishonchligi fanini uzlashtirish uchun ukitishning ilgor
va zamonaviy usullaridan  foydalanish, yangi informatsion-pedagogik
texnologiyalarni tadbik kilish muxim axamiyatga egadir. Fani uzlashtirishda darslik,
ukuv va uslubiy kullanmalar, ma’ruza matinlari, tarkatma materiallar, elektron
materiallar, vertual stendlar va maketlardan foydalaniladi. Ma’ruza, amaliy darslarda
mos ravishdagi ilgor pedagogik texnalogiyalardan foydalaniladi.

“Elektr ta’minoti tizimining ishonliligi” kursini o‘qitishda quyidagi asosiy
konseptual yondoshuvlardan foydalaniladi:

SHaxsga yo‘naltirilgan ta’lim. Bu ta’lim o‘z mohiyatiga ko‘ra ta’lim
jarayonining barcha ishtirokchilarini to‘laqonli rivojlanishlarini ko‘zda tutadi. Bu esa
ta’limni loyihalashtirilayotganda, albatta, ma’lum bir ta’lim oluvchining shaxsini
emas, avvalo, kelgusidagi mutaxassislik faoliyati bilan bog‘liq o‘qish maqsadlaridan
kelib chiggan holda yondoshilishni nazarda tutadi.

Tizimli yondoshuv. Ta’lim texnologiyasi tizimning barcha belgilarini o°zida
mujassam etmog‘i lozim: jarayonning mantiqiyligi, uning barcha bo‘g‘inlarini o‘zaro
bog‘langanligi, yaxlitligi.

Faoliyatga yo‘naltirilgan yondoshuv. SHaxsning jarayonli sifatlarini
shakllantirishga, ta’lim oluvchining faoliyatni aktivlashtirish va intensivlashtirish,
o‘quv jarayonida uning barcha qobiliyati va imkoniyatlari, tashabbuskorligini
ochishga yo‘naltirilgan ta’limni ifodalaydi.

Dialogik yondoshuv. Bu yondoshuv o‘quv munosabatlarini yaratish zaruriyatini
bildiradi. Uning natijasida shaxsning o‘z-o°zini faollashtirishi va o‘z-o‘zini ko‘rsata
olishi kabi ijodiy faoliyati kuchayadi.

Hamkorlikdagi ta’limni tashkil etish. Demokratik, tenglik, ta’lim beruvchi va
ta’lim oluvchi faoliyat mazmunini shakllantirishda va erishilgan natijalarni
baholashda birgalikda ishlashni joriy etishga e’tiborni garatish zarurligini bildiradi.

Muammoli ta’lim. Ta’lim mazmunini muammoli tarzda taqdim qilish orqali
ta’lim oluvchi faoliyatini aktivlashtirish usullaridan biri. Bunda ilmiy bilimni
ob’ektiv garama-garshiligi va uni hal etish usullarini, dialektik mushohadani
shakllantirish va rivojlantirishni, amaliy faoliyatga ularni ijodiy tarzda qo‘llashni
mustaqil ijodiy faoliyati ta’minlanadi.

Axborotni taqdim qilishning zamonaviy vositalari va usullarini qo‘llash -
yangi kompyuter va axborot texnologiyalarini o‘quv jarayoniga qo‘llash.

O¢qitishning usullari va texnikasi. Ma’ruza (kirish, mavzuga oid, vizuallash),
muammoli ta’lim, keys-stadi, pinbord, paradoks va loyihalash usullari, amaliy ishlar.

O‘qitishni tashkil etish shakllari: dialog, polilog, muloqot hamkorlik va o‘zaro
o‘rganishga asoslangan frontal, kollektiv va guruh.

O¢qitish vositalari: o‘qitishning an’anaviy shakllari (darslik, ma’ruza matni)
bilan bir gatorda — kompyuter va axborot texnologiyalari.

Kommunikatsiya usullari: tinglovchilar bilan operativ teskari alogaga
asoslangan bevosita o‘zaro munosabatlar.

Teskari aloga usullari va vositalari: kuzatish, blits-so‘rov, oraliq va joriy va
yakunlovchi nazorat natijalarini tahlili asosida o‘qitish diagnostikasi.

Boshqarish usullari va vositalari: o‘quv mashg‘uloti bosqichlarini belgilab
beruvchi texnologik karta ko‘rinishidagi o‘quv mashg‘ulotlarini rejalashtirish,



go‘yilgan magsadga erishishda o‘qituvchi va tinglovchining birgalikdagi harakati,
nafagat auditoriya mashg‘ulotlari, balki auditoriyadan tashqari mustaqil ishlarning
nazorati.

Monitoring va baholash: o‘quv mashg‘ulotida ham butun kurs davomida ham
o‘qitishning natijalarini rejali tarzda kuzatib borish. Kurs oxirida test topshiriglari
yoki yozma ish variantlari yordamida tinglovchilarning bilimlari baholanadi.

“Elektr ta’minoti tizimining ishonliligi” fanini o‘qitish jarayonida kompyuter
texnologiyasidan, “Excel” elektron jadvallar dasturlaridan foydalaniladi. Ayrim
mavzular bo‘yicha talabalar bilimini baholash test asosida va kompyuter yordamida
bajariladi. “Internet” tarmog‘idagi rasmiy iqtisodiy ko‘rsatkichlaridan foydalaniladi,
tarqatma materiallar tayyorlanadi, test tizimi hamda tayanch so‘z va iboralar asosida
oralig va yakuniy nazoratlar o‘tkaziladi.



2. Asosiy gisim
Ishonchlik nazariyasining asosiy tushunchalari (4-soat)

Energetikada ishonchlilik muommosi. Fanning vazifa va mazmuni. Fanning
boshka fanlar bilan alokasi. Ishonchlilik nazariyasining asosiy tushunchalari. Elektr
ta’minoti tizimlari (ETT Ishonchliga- kompleks xususiyati. Ishonchlilik darajasini
optimallashtirish. Nominal kuchlanishlar standarti. Energetika tizimi. Elektr
qo‘rilmalari. Iste’molchilar va ulaning ish rejimlari, toifalar. Ishlatilishi buyicha
elektr qurilmalarining turlari. Neytralning xolati. Kuchlanish, toifa, iste’molchi
neytrali, neytral, transformator, podstansiya, energiya, tizim, yuklama. Evropa va
Osiyoda elektr energiyasini ishlab chigish, uzatish va tagsimlash 50 Gs chastotali uch
fazali uzgaruvchan tok bilan bajariladi. Buni o‘zgaruvchan tokni oson boshga turdagi
energiyaga aylantirilishi va juda ishonchi bo‘lgan asinxron elektr mashinalarini
ishlatish mumkinligi bilan tushuntirish mumkin

Ishdan chikish (otkaz) tushunchasi. Ishdan chikishlarining klassifikatsiyasi.
Elementlarining ishdan chikish okimlari va ularning xususiyatlari (4-soat)

Ishdan chikish-elemetlarninig ishlash kobiliyatlarini buzulishi sifatida. Kayta
tiklanuvchi va kayta tiklanmaydigan elementlar. Ishdan chikish klasifikatsiyasi: tulik
va kisman, boglik va oglik bulmagan bkxosdan va seki nasta tugunlik va uzulishlar.
Ishdan chikish va elementlar kayta tiklanish okimlari.

Ishdan chikish okimlari xususiyatlari. Ob’ektning xaetiy xaraktiristkasi.

Umumsanoat kuch kurilmalari. Elektr yoritish kurilmalari. Uzgartirish
uskunalari. Elektr yuritgichlar. Elektr pechlari va elektrotermik kurilmalar.
Texnologik jarayon, elektr ta’minoti, kompressor, ventilyator, nasos, yuritgich,
simmetriya, kiska muddatli, elektr yoritish, transport, apparat, elektroliz, filtr, pech,
induksiya, dielektrik.

Extimollik nazaryasi va matematik statistika elementlari va ularni
ishonchlilikni isoblashda kullanilishi (4-soat)

Extimolli xodisalar. Murakkab xodisalarning extimollik konunlari. Tulik
extimollik formulasi. Gipotezalar teoremasi. Extimolli kattaliklar. Taksimlash katori,
taksimlash funksiyasi, taksimlash zichligi.

Extimolli kattaliklarni taksmlashning asosiy konunlari. Diskret kattaliliklarni
taksimalanishi (binomial, Puasson taksimlanishi). Uzluksiz kattaliklarni taksimlanishi
(normal, eksponensial va boshkalar).

Extimolli kattaliklarninig sonli xaraktiristkalari (matematik kutish (ojidanie),
dispersiya, urta kvadratik ogish). Matematik statistika elementlar. Matematik
statistikaning asosiy vazifalari.

Elektr energiyasining sifat kursatkichlari. CHastotaning ogishi va tebranishi.
Kuchlanishning  sifat kursatgichining iste’molchilarning ish rejimlariga ta’siri.
CHastota yuritgichning kutblari, rezonans, effektiv, yuklama, aylantiruvchi moment,
rotor, stator, chulgam, ventil, lyuminissent lampalar, rostlash.



Elektr ta’minoti tizimlari va elektrotexnik kurilmalari elementlarining
ishonchliligini asosiy kursatgichlari. (4-soat)

Nochizikli elektr iste’molchilari. Davriy nosinusoidal funksiyani Fure katoriga
yoyish. Nosinusoidallik koeffitsienti. Nosinusoidallikni elektr uskunalarining ishiga
ta’siri.  Nosinusoidallikni kamaytirish usullari. Oniy kiymat, nosinusoidallik,
nochizikli xarakteristika, garmonika, anormal garmonika, kommutatsiya, kontaktor,
elektr filtrlar, ossillograf.

Ishonchlilikning birlik  kursatkichlari. Elementlarning ishdan chikmaslik
xususiyatini xarakterlovchi kursatgichlar (ishdan chikish okimi parametri-ishdan
chikishlar chastatasi ishdan chikishlar intensivligi ishdan chikmasdan ishlatish
extimolligi P, ishdan chikish extimolligi- Q, ishdan chikmas-ligining urta vakti T).
Elektroenergetik kurilmalarining ta’mir talab etilishi xususiyatini xaraktirlovchi
ishonchlilik kursatgichlari (rejaviy- ogoxlantiruvchi va shikastlanish-kayta tiklovchi
ta’mirlarning kursatkichlarti).

Ishonchlilikning kompleks kursatkichlari (tayerlik koeffitsienti, texnik
foydalanish  koiffitsienti  ,elektir  energiyasini urtacha etkaza olmasligi,
ishonchsizlikdan buladigan iktisodiy zarar va boshkalar)

Elektrotexnik kurilmalarining ishorchlilik kursatgichlari.

Elektr ta'minoti tizimlari asosiy uskunalarining ishonchlilik

kursatgichlarini sonli baxolashlar. (4-soat)

Urtacha kuvvatni aniklash ifodasi. Ekspluatatsiya sharoitida urtacha kuvvatni
aniklash. Elektr yuklamalarining xisobiy kuwvvati. 30 minutli maksimal yuklama.
Elektr ta’minoti sxemasidagi xarakterli joylar uchun xisobiy kuvvatni aniklash.
Urtacha kuvvatni, kuvvat koeffitsienti, xisobiy yuklama, smena, vakt doimiyligi,
utkazgich, kabel, izolyasiya, tugun, kundalang kesim, ximoya apparatlari.

Transformatorlar, elektr uzatish liniyalari, kommutatsion apparatlar, elektr
yuritmalar, releli ximoya va avtomatika kurilmalarining ishdan chikishlar sabablari
va ishonchlilik kursatkichlari.

Loyixalash, ishlab chikarish, ishlatish boskichida uskunalarning ishonchliligini
oshirish usullari.

Murakkab sxemalarining ishonchliligini xisoblash uslublari (4-soat)

Xisobiy yuklamalarni aniklash usullarining ikki guruxi. Xisobiy yuklamalarni
aniklashning elektr energiyasini solishtirma sarf usuli. Solishtirma yuklamalar usuli.
Talab koeffitsienti va urnatilgan kuvvat asosida xisobiy yuklamani aniklash. Urtacha
kvadrat yuklama. Oc‘rnatilgan kuvvat, diagramma, maxsulot birligi, elektr sarfi,
agregat,maksimumlarining xar —xilligi, universal tarmoklar, urtacha kvadrat,
loyixalash jarayoni.

Ishonchlilikni xisoblashning deterministik uslublari. Elementlarning extimollik
xolatlari urtacha kiymatlari buyicha sxemaning ishonchliligini xisoblashning
extimollik uslublari (umumlashgan metodi).

Ketma-ket ulangan elementlarning sistemaning ishonchligini  xisoblash.
Elementlari parallel ulangan sistemaning ishonchligini taxlil kilish. Murakkab
sxemalarni ekvivalentlash yordamida ishonchligini taxlil kilish. Elementlarning
kuzda tutilgan uchirishlarini xisobga olish.



Murakkab sxemalarning ionchliligini xisoblashni analitik extimollik uslublari:

1. Xaar bir xolatda rejim paramertlarining taxlili bilan sxemaning bulishi
mumkun bulgan xolatlarini kayta tanlash uslubii;

2. Tulik extimollik formulasi foydalaniladigan usul va unga asoslangan
xolda bazaviy elementga ajratish usuli;

3. Murakkab sxemaning tarkibiy taxlil uslubi (minimal yullar va minimal

kundalang kesim yuzlari metodi).

Elektr energetik kurilmalarining ishdan chikishlar okibatlari. (4-soat)

Xisobiy kuvvatni aniklashning statistik usuli. Integral kursatgichlar: urtacha
yuklama va urtacha kvadrat chetlanish. Talab koeffitsienti. Xisobiy kuvvatni statistik
usulda aniklash tartibi. Xisobiy yuklamani tartibga solingan diagrammalar usuli.
Iste’molchilarning  effektiv  soni. Asosiy formulalar. Transformatorrlardagi
nobudgarchiliklarni xisobga olish. Integral kursatgich, kvadrat chetlanish, parametr,
effektiv son, tula xisobiy yuklama, statistik usul, tartibga solingan diagramma, kuvvat
koeffitsienti, sinxron yuritgichlar, nobudgarchilik.

Keltirilgan xarajatlar uslubi buyicha ishonchlilikni texnik-iktisodiy taxlili.
(4-soat)

Tartibga solingan diagrammalar usulini kullash tartibi. YUklamalarning chukki
kiymatlari. Sex elektr tarmoklari kuchlanishini tanlash. Tugun, universal, ishlatilish
koeffitsienti, solishtirish, chukki kiymatlar, ishga tushirish toki, kiska tutashgan rotor,
fazaviy rotor, sex, industrial usul, taksimlash shkaflari, shina, yulduz sxema.

Iste’molchilar uchun elektr energetik kurulmalarining ishdan chikishlar
okibatlari. Energotizim uchun elektr energetik kurilmalarining ishdan chikishlar
okibatlari.

Ishonchisizlilikdan buladigan zararni xisobga oluvchi, keltirilgan sariflar
formulasi. Keltirilgan sariflar usuli buyicha ishonchlilikning texnik-iktisodiy taxlili.
Ishonchlik xisobga olingan echimlarni maksadli optimallash.

Elektr ta’minoti tizimlarining ishonchliligini ta’minlovchi vositalar. (4-soat)

Elektr ta’minoti tizimida kiska tutashuv. Kiska tutashuv jarayonining difersial
tenglamasi va uning echimi. Zarb koeffitsienti. Davriy tashkil etuvchi tokning
boshlangich effektiv kiymati. Kiska tutashuv zanjirining parametrlarini aniklash.
Almashtirish sxemalari. K.t. tokini aniklash. Kiska tutashuv, neytral, uta kuchlanish,
uzgich, buylanma Kkarshilik, tuyinish, differsial tenglama, induktivlik, aperiodik,
fazalar farki, oniy kiymat, zarb toki, parametr, bazaviy kuvvat, ketma-ket, parallel,
uchburchak.

Elektr ta’minoti tizimlarini ishlashida ishonchlilikni ta’minlovchi vositalar
(zaxiralash, konstruksii va materiallarini rivojlantirish, ximoya va avtomatlashtirish,
texnik xizmat, ta’mir, jarayonlarni maksadiy yunaltirilgan boshkaruv va b.)



Amaliy mashgulotlarni tashkil etish buyicha kursatma va tavsiyalar

Elektr ta’minoti tizimlar elementlarining ishonchlilik

1 kursatgichlarini aniklash. (6 soat)
Elementlarni ketma-ket ulangan sxemaning ishonchliligini
2 :
xisoblash. (6 soat)
Elementlarni  paralel ulangan sxemaning ishonchliligini
3 )
xisoblash. (6 soat)
4 Ishonchlilirni xisoblashda elementlarning kuzda  tutilgan
uchirilishlarini xisobga olish. (6 soat)
5 Murakkab  sxema elektr ulanishlaring ishonchliligini

xisoblashni extimollik analitik uslublari. (6 soat)
6  Qisga tutashuv toklarini hisoblash. (6 soat)

MUSTAQIL ISH UCHUN MAVZULAR VA TOPSHIRIQLAR
Mavzu va topshiriglar.

Xozirgi zamon elektr ta’minoti tizimida elektr kurilmalarini urganish, sozlash
va ekspluatatsiya kilish muxim urin tutadi. Bunda energetik tizim elementlari bulgan
generatorlar, transformatorlar, elektr uzatish liniyalari, taksimlovchi kurilmalar, elektr
dvigatellar va apparatlarni tugri montaj kilish, sozlash ekspluatatsiya muddatini
uzayishiga uzining ijobiy ta’sirini kursatadi. Bu uslubiy kursatmada talabalarning
nazariy jixatdan “‘Elektr ta’minoti tizimining ishonchliligi” fanidan olgan bilimlarini,
elektr sxemalarini va ishlash rejimlarini urganish masalalari yoritilgan.

- Uslubiy kursatmada fanga oid mustakil ishi keltirilgan bulib ular:
- Uch fazali transformatorni ish rejimini tekshirish;

- Uch fazali transformatorni elektr parametrlarini xisoblash
- Uch fazali moyli transformatorni tekshirish
- Uch fazali ulchov transformatorni tekshirish

Bu mustakil ishlarni bajarishlari bilan talabalar transformatorlarning turlari,
ulanish sxemalari, parallel ishlatish shartlari, asinxron mashinalarning turlari, ishlash
rejimlari xamda uzgarmas tok generatrlari va dvigatellarini ishlatish usullari xakida
amaliy kunikmalarni oladilar. SHuningdek, mustakil ishlarini bajarishda bajarish
ulchov texnikasi bilan ishlashni xarakteristikalarni kurishda taxlil kilishni va mashina
va mexanizmlarda kullanilish xolatlarini urganadilar.

«‘Elektr ta’minoti tizimining ishonchliligi» fani maxsus fanlardan xisoblanadi.
SHu sababdan, ushbu fanga ukuvchilarda kuyida Kkeltirilayotgan bilimlarni va
kunikmalarni xosil kilish vazifasi saklanadi:
e ‘Elektr ta’minoti tizimining ishonchliligi fanini maksad va vazifalari;
e Kundalik xayotda va umumiy ishlab-chikarish tizimlarida elektroenergetikaning
urni;
e Kuch transformatorlar va ularning elementlari;



Kuchlanish va tok transformatorlar va ularning elementlari;
Elektr dvigatellarning konstruksiyasi va turlari;

Rotori kiska tutashtirilgan asinxron dvigatelning ishlashi va ulanish sxemalari;

Faza rotorli asinxron dvigatelning ishlashi va ulanish sxemalari;
Generatorlarning konstruksiyasi va ishlash prinsiplari;
Uzgarmas tok dvigatellarining konstruksiyasi va ishlash prinsiplari;

TRASFORMATORLARNING RUSUMLARI

TM-1000/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1000/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1600/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-1600/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-2500/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-2500/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

TM-4000/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

O INO|OEWIN |-

TM-6300/10-Y1 Xarakteristikasi va ishlash prinsipini urganish.

(o]

TMN-1000/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[EN
o

TMN-2500/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

l_\
l_\

TMN-4000/20-Y 1 Xarakteristikasi va ishlash prinsipini urganish.

[HE
N

TMN-6300/20-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[HE
w

TMN-6300/35-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[T
N

TDN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[EN
(6)]

TDTN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish,

[N
(o]

TDTN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish,

H
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TDN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[HEN
o

TDTN-25000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

[HEN
(]

TRDN-25000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.

N
o

TRDN-32000/150-Y1 Xarakteristikasi va ishlash prinsipini urganish.

N
[EY

TDTN-40000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish,

N
N

TDN-40000/110-Y'1 Xarakteristikasi va ishlash prinsipini urganish.

N
w

TDTN-40000/150-Y1 Xarakteristikasi va ishlash prinsipini urganish.

N
~

TDTN-63000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish,

N
(6]

TRDN-63000/110-Y1 Xarakteristikasi va ishlash prinsipini urganish.




MASALA Nel

Kiska tutashtirilgan rotorli asinxron dvigatel liniya kuchlanishi orkali 380 V
is’temol kiladi chastotasi f=50Gs. Xarakterlovchi dvigatelni nominal rejimi valdagi
kuchlanish P, ;sipanish S, kuvvat koeffitsienti cose, ; FIK 7, ; kutublar soni P;

Pukavoy tokni momentga karraligi m, i m_ . Aniklash kerak dvigatelni tarmokdan
oladigan  tokini, Dvigatelni rotorini aylanishlar chastotasini maksimal rejimda
aniklash, Naminal va maksimal va pukovoy momentlar kritik sirpanishlar, va bu

M:SZM—”’g ; Moment
S %

kattaliklari ushbu formula orkali rotorni aylanishlar chastotasi kuyidagi berilganlar
orkali topiladi; s, ; s, ;0,1;, 0,2; 0,4; 0,6; 0,8; 1,0. Elektr dvigatelni mexanik
xarakteristikasini kirish kerak n= f(M)

sirpanishlar kuyidagi formula orkali aniklanidi

Berilgan: P ,=0,75 kVt, #,=77%; cosp, =0,87; Sh=59%; r=1,
U =380V; m,=22; m,=2,0; f=50Gs.
8. Tarmokdan iste’mol kilinadigan nominal kuvvatni aniklaymiz:
P, =P In, =075/0,77 =0,97 kVt.
9. Tarmokdan nominal rejimdagi tokni aniklaymiz :

Py 0,97-10°
iy = = =0.17 A
J3-U-cosp, +/3-380-0.87
10. Aylanishlar chastotasini magnit maydon orkali nominal rejimda
aniklaymiz n. = 60-1 _80-50 _ 3000 06/ suun
11. Nominal rejimda rotorni aylanishlar chastotasini aniklaymiz :
n, =n.(@1-s,)=3000-0.059) = 282306/ mun
12, Dvigatelni nominal momentini aniklaymiz
P, -10°
M, :9.55—”=9.550’75 10 =25H- m.
n, 2823
13. Dvigatelni puskovoy momentini aniklaymiz:
M, =M, -m,=2520=50H u
14, Dvigatelni maksimal momentini aniklaymiz
M, =M, m, =2522=55H-u
10. Sirpanishlar nisbatini  kuyidagi tenglama Klossa formulasidan
aniklaymiz:
M:S ZMMASX va Sﬂ+S—H:2mR, SZ,—2m, -S, *Sgp + S5 =0,
KP + VH H KP
H Sip

S =013+,/013° —35-10° =013+0116 ili S, =0,246.

11.Xisoblab mexanik xarakteristikasini Klossa formulasidan topamiz n= f(M)
s =201,02;04;06; 08; 1,0. S,, ; Seps PO n=n.-(@1-s).va olingan
natijalarni jadvalga kiritamiz



S 0 Sy 0,1 0,2 0,4 0,6

n-10° 06/ mun 3,0 2,268 2,7 2,4 1,8 1,2
M, Nm 0 5,6 3,8 5,4 4,9 3,9
JAVOB: 1, =017 A n, =282306/mun, M, =50 Hm, M, =55 Hn,
M, =25Hu, S, =0246
_ Masala Ne 1 ga berilgan ma’lumotlar

Va5 | R | m | m
M kvt % %
1 0,75 77 0,87 59 1 2,2 2,0
2 0,12 63 0,7 9,7 1 2,2 2,0
3 11 88 0,9 2,3 1 2,3 1,7
4 90 90 0,9 1,4 1 2,5 1,2
3) 0,25 63 0,65 9,0 2 2,2 2,0
6 4,0 84 0,84 4.4 2 2,4 2,0
7 22 90 0,9 2,0 2 2,3 1,4
8 75 93 0,9 1,2 2 2,3 1,2
9 0,18 56 0,62 11,5 3 2,2 2,2
10 3,0 81 0,76 4,7 3 2,5 2,0
11 30 90,5 0,9 2,1 3 2,4 1,3
12 75 92 0,89 2,0 3 2,2 1,2
13 0,55 64 0,65 9,0 4 1,7 1,6
14 7,5 86 0,75 2,5 4 2,2 1,4
15 30 90 0,81 1,8 4 2,1 1,3
16 110 93 0,85 1,5 4 2,3 1,2
17 37 91 0,78 1,7 5 1,8 1,0
18 90 92,5 0,83 1,6 3) 1,8 1,0
19 45 90,5 0,75 2,5 6 1,8 1,0
20 75 91,5 0,76 1,5 6 1,8 1,0




BAHOLASH MEZONI

Ushbu baholash mezonlari O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2010 yil 25 avgustdagi 333-sonli buyrug‘i bilan Nizomga
o‘zgartirish va qo‘shimchalar kiritilgan hamda O°‘zbekiston Respublikasi Adliya
vazirligida 2010 yil 26 avgustda 1981-1-sonli bilan davlat ro‘yxatidan gayta
o‘tkazilgan “Oliy ta’lim muassasalarida talabalar bilimini nazorat qilish va
baholashning reyting tizimi to‘g‘risidagi Nizom”talablariga muvofiq ishlab chiqilgan.

«Elektr ta’minoti ishonchliligi» fanidan tayyorlangan ushbu baholash mezoni
5310200-EE bakalavriat ta’lim yo‘nalishlarining uchinchi kurs talabalari uchun
mo ‘ljallangan.

KIRISH

Kadrlar tayyorlash milliy dasturini amalga oshirishning yangi sifat bosgichida
oliy ta’lim muassasalarida talabalar bilimini baholash va nazorat gilishning reyting
tizimini joriy etishdan maqgsad mamlakatimizda ta’lim sifatini oshirish orqali
raqobatbardosh yuqori malakali mutaxassislarni tayyorlashdan iboratdir. Oliy o‘quv
yurtlarida talabalarning bilim darajasi asosan reyting tizimi bo‘yicha baholanadi.
Talabalar bilimini reyting tizimi asosida baholash — talabaning butun o‘qish jarayoni
davomida o‘z bilimini oshirishi uchun muntazam ishlashi hamda oz ijodiy faoliyatini
takomillashtirishini rag‘batlantirishga qaratilgan.

Ushbu baholash mezonlari O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2010 yil 25 avgustdagi 333-sonli buyrug‘i bilan Nizomga
o‘zgartirish va qo‘shimchalar kiritilgan hamda O‘zbekiston Respublikasi Adliya
vazirligida 2010 yil 26 avgustda 1981-1-sonli bilan davlat ro‘yxatidan gayta
o‘tkazilgan “Oliy ta’lim muassasalarida talabalar bilimini nazorat qilish va
baholashning reyting tizimi to‘g‘risidagi Nizom”talablariga muvofiq, O‘zbekiston
Respublikasi Oliy va o‘rta maxsus ta’lim vazirligining 2009 yil 14 avgustdagi
“Talabalar mustaqil ishlarini tashkil etish” to‘g‘risidagi 286-sonli buyrugi
ilovasidagi yo‘rignoma hamda Oliy va o‘rta maxsus ta’lim vazirligining 2012 yil 15
avgustdagi 332/1-sonli buyrug‘i bilan tasdiglangan «Elektr ta’minoti ishonchliligi»
fanining o‘quv dasturi va ushbu fanning ishchi o‘quv dasturi asosida ishlab chiqilgan.

Ushbu baholash mezoni NDKI «Elektr ta’minoti ishonchliligi» fanidan
talabalar bilimini baholashda keng foydalanishga tavsiya etilib, ayni paytda talabalar
uchun ham mazkur fanni o‘zlashtirish jarayonida qanday ballar to‘plash mumkinligi
haqida tasavvurga ega bo‘lish imkonini beradi.

Reyting nazorati jadvallari, nazorat turi, shakli, soni hamda har bir nazoratga
ajratilgan maksimal ball, shuningdek joriy va oraliq nazoratlarning saralash ballari
haqidagi ma’lumotlar fan bo‘yicha birinchi mashg‘ulotda talabalarga e’lon qilinadi.



1. Nazorat turlari va baholash tartibi

«Elektr ta’minoti ishonchliligi» fani 5310200- Elektr energetika bakalavriat
ta’lim yo‘nalishlarining o‘quv rejasi bo‘yicha 4 kurs 8 semestrda, bo‘lib o‘tishi
mo‘ljallangan. Talabalarning bilim saviyasi va o‘zlashtirish darajasining Davlat
ta’lim standartlariga muvofigligini ta’minlash uchun quyidagi nazorat turlarini
o‘tkazish nazarda tutiladi:

joriy nazorat — talabaning «Elektr ta’minoti ishonchliligi» fani mavzulari
bo‘yicha bilim va amaliy ko‘nikma darajasini aniqlash va baholash usuli. Joriy
nazorat «Elektr ta’minoti ishonchliligi» fanining xususiyatidan kelib chiggan holda,
tayyorlangan tajriba ishlarini og‘zaki so‘rov va amaliy ishlari berilgan uy vazifalarini
tekshirish va suhbat o‘tkazish orqali amalga oshiriladi;

oralig nazorat — semestr davomida o‘quv dasturining tegishli (fanning bir
necha mavzularini o‘z ichiga olgan) bo‘limi tugallangandan keyin talabaning bilim va
amaliy ko‘nikma darajasini aniglash va baholash usuli. Oraliq nazorat bir semestrda
ikki marta o‘tkaziladi, uning shakli yozma ish shaklida o‘tkazilib o‘quv faniga
ajratilgan umumiy soatlar hajmidan kelib chiggan holda belgilanadi;

yakuniy nazorat — semestr yakunida muayyan fan bo‘yicha nazariy bilim va
amaliy ko‘nikmalarni talabalar tomonidan o‘zlashtirish darajasini baholash usuli.
Y Akuniy nazorat asosan tayanch tushuncha va iboralarga asoslangan “YOzma ish”
shaklida o‘tkaziladi.

Talabalarning bilim saviyasi, ko‘nikma va malakalarini nazorat qilishning
reyting tizimi asosida talabaning «Elektr ta’minoti ishonchliligi» fani bo‘yicha
o‘zlashtirish darajasi ballar orqali ifodalanadi.

Har bir fan bo‘yicha talabaning semestr davomidagi o‘zlashtirish ko‘rsatkichi
100 ballik tizimda butun sonlar bilan baholanadi.

Ushbu 100 ball nazorat turlari bo‘yicha joriy va oraliq nazoratlarga — 70 ball va
yakuniy nazoratga — 30 ball qo‘yish bilan tagsimlanadi.

2. Fan bo‘yicha reyting jadvali
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3. kELEKTR TA’MINOTI ISHONCHLILIGI» FANIDAN REYTING
ISHLANMASI VA MEZONLARI

3.1. Reyting ishlanmasi

Tir | Nazorat turlari | Soni | Ball vasoni | Jami ball
1. JN umumiy 35 ball
1.1. | Amaliy ishni topshirish 6 6x3,5 21
Mustaqil ish — tajriba ishi
1.2. | savollariga mustaqil tayyorgarlik 2 2X7 14
ko’rish

2. ON umumiy 35 ball
1 — oralig nazorat, yozma ish (3 ta

2.1. 1 3x3,66 11
savol)

99 2 — oraliq nazorat, yozma ish (3 ta 1 3x3.33 10
savol)

2.3. | Mustaqil ish — referat tayyorlash 2 2X7 14

> JN+ON 70

3. YAN

31 Y Akuniy nazorat, yozma ish (3 ta 1 10x3=30 30
savol)

Jami 100

3.2. Baholash mezonlari

Amaliy ishi topshiriglarini to‘la mustaqil bajargan va amalda qo‘llay oladigan
talabaga 3,5 — 3 ball, to‘la mustaqil bajargan va bajarilgan ish hajmiga va sifatiga
garab talabaga 3 — 2,49 ballgacha, to‘la bajarmagan talabaga bajarilgan ish hajmiga
va sifatiga garab 2,49 — 1,93 ballgacha beriladi. Amaliy ishlari mavzulari
quyidagicha:

1. Elektr ta’minoti tizimlar elementlarining ishonchlilik ko’rsatkichlarini aniklash.

2. Elementlarni ketma-ket ulangan sxemaning ishonchliligini hisoblash.

3. Elementlarni parallel ulangan sxemaning ishonchliligini hisoblash.

4. Ishonchlilikni hisoblashda elementlarning ko’zda tutilgan o’chirilishlarini hisobga
olish.

5. Murakkab sxema elektr ulanishlarining ishonchliligini hisoblashni ehtimollik
analitik uslublari.

6. Qisga tutashuv toklarini hisoblash.

3.3. Joriy nazorat bo‘yicha berilgan talabaning mustaqil ishi — quyida berilgan
tajriba ishlar savollari bo‘yicha tayyorgarligi:
e savollar to‘liq ochilgan, to‘g‘ri xulosa chigarilgan va ijodiy fikrlari bo‘lsa - 7 —
6 ball
¢ savollar mohiyati ochilgan, fagat xulosa bor - 6 — 4,97 ballgacha



e mavzu mohiyati yoritilgan, ammo ayrim kamchiliklari bor bo‘lsa — 4,97 — 3,85
ballgacha beriladi.

3.4. Oralig (1 — oraliq) baholash yozma tartibda o‘tkazilib, unda 3 ta savolga
javob berish so‘raladi. Har bir savol 3,66 ballgacha baholanadi.
e agar savollar mohiyati to‘la ochilgan bo‘lsa, javoblar to‘lig va aniq hamda
ijjodiy fikrlari bo‘lsa — 3,66 — 3,15 ball
e savollarga umumiy javob berilgan, ammo ayrim faktlar to‘liq yoritilmagan
bo‘lsa — 3,15 — 2,6 ballgacha
e savollarga javob berishga harakat qilingan, chalkashliklar bo‘lsa — 2,6 — 2
ballgacha beriladi.
e savollarga umuman javob yozmagan yoki savollarda chalkashliklar bo‘lsa — 2
— 0 ballgacha beriladi.

1-Oraliq nazorat savollari
1. Ishonchlilik nazariyasining asosiy tushunchalari.
2. Ishdan chikish (otkaz) tushunchasi.
3. Ishdan chikishlarning klassifikatsiyasi.
4. Elementlarning ishdan chikish okimlari va ularning xususiyatlari.
5. Extimollik nazariyasi va matematik statistika elementlari va ularni ishonchlilikni
xisoblashda kullanilishi.
6. Elektr ta’minoti tizimlari va elektrotexnik kurilmalari elementlarining
ishonchliligini asosiy kursatgichlari

3.5. Oralig (2 — oraliq) baholash yozma tartibda o‘tkazilib, unda 3 ta savolga
javob berish so‘raladi. Har bir savol 3,33 ballgacha baholanadi.
e agar savollar mohiyati to‘la ochilgan bo‘lsa, javoblar to‘lig va aniq hamda
ijodiy fikrlari bo‘lsa — 3,33 — 2,86 ball
e savollarga umumiy javob berilgan, ammo ayrim faktlar to‘liq yoritilmagan
bo‘lsa - 2,86 — 2,36 ballgacha
e savollarga javob yozishga harakat gilingan, chalkashliklar bo‘lsa — 2,36 — 1,83
ballgacha beriladi.
e savollarga umuman javob yozmagan yoki savollarda chalkashliklar bo‘lsa —
1,83 — 0 ballgacha beriladi.

2-Oraliq nazorat savollari
1.Elektr ta’minoti tizimlari asosiy uskunalarining ishonchlilik kursatgichlarini sonli
baxolashlar.
2.Murakkab sxemalarning ishonchliligini xisoblash uslublari.
3.Elektr energetik kurilmalarning ishdan chikishlari okibatlari.
4.Keltirilgan xarajatlar uslubi buyicha ishonchlilikni texnik-iktisodiy taxlili.
5.Elektr ta’minoti tizimlarining ishonchliligini ta’minlovchi vositalar.

2.3. *Oraliq nazorati bo‘yicha berilgan talabaning mustaqil ishi uchun berilgan
mavzu bo‘yicha referat tayyorlanadi:



referatda mavzu to‘lig ochilgan, to‘g‘ri xulosa chiqarilgan va ijodiy fikrlari
bo‘lsa 7- 6 ball

mavzu mohiyati ochilgan, fagat xulosa bor 6 - 4,97 ballgacha

mavzu mohiyati yoritilgan, ammo ayrim kamchiliklari bor bo‘lsa 4,97 - 3,85
ballgacha beriladi.

savollarga javob bilmagan yoki mustaqil ish bo‘yicha gisman javob berganda—
3,85-0 ballgacha beriladi.

Oralig nazoratlari uchun mustaqil ish savollari quyidagicha:

Ne
TRASFORMATORLARNING RUSUMLARI SOAT | 1ZOX

1 | TM-1000/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

2 | TM-1000/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

3 | TM-1600/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

4 | TM-1600/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

5 | TM-2500/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

6 | TM-2500/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

7 | TM-4000/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

8 | TM-6300/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

9 | TMN-1000/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

10 | TMN-2500/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

11 | TMN-4000/20-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

12 | TMN-6300/20-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

13 | TMN-6300/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

14 | TDN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

15 | TDTN-10000/110-Y1  Xarakteristikasi  va  ishlash
prinsipini urganish.

16 | TDTN-16000/110-Y1  Xarakteristikasi va ishlash
prinsipini urganish.




17 | TDN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini
urganish,

18 | TDTN-25000/110-Y1  Xarakteristikasi ~ va  ishlash
prinsipini urganish.

19 | TRDN-25000/110-Y1  Xarakteristikasi ~ va  ishlash
prinsipini urganish.

20 | TRDN-32000/150-Y1  Xarakteristikasi  va  ishlash
prinsipini urganish.

21 | TDTN-40000/110-Y1  Xarakteristikasi  va  ishlash
prinsipini urganish.

22 | TDN-40000/110-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

23 | TDTN-40000/150-Y1  Xarakteristikasi ~va  ishlash
prinsipini urganish.

24 | TDTN-63000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

25 | TRDN-63000/110-Y1  Xarakteristikasi  va ishlash
prinsipini urganish.

MASALA Nel
Kiska tutashtirilgan rotorli asinxron dvigatel liniya kuchlanishi orkali 380 V
is’temol kiladi chastotasi f=50Gs. Xarakterlovchi dvigatelni nominal rejimi valdagi
kuchlanish P, ;sipanish S, kuvvat koeffitsienti cose,; FIK 7, ; kutublar soni P;

Pukavoy tokni momentga karraligi m, i m_ . Aniklash kerak dvigatelni tarmokdan

oladigan  tokini, Dvigatelni rotorini aylanishlar chastotasini maksimal rejimda
aniklash, Naminal va maksimal va pukovoy momentlar kritik sirpanishlar, va bu

sirpanishlar kuyidagi formula orkali aniklanidi M ;  Moment

M=——+7— |
%, %%
kattaliklari ushbu formula orkali rotorni aylanishlar chastotasi kuyidagi berilganlar
orkali topiladi; s, ; s, ;0,1; 0,2; 0,4; 0,6; 0,8; 1,0. Elektr dvigatelni mexanik
xarakteristikasini kirish kerak n= f(M)

Berilgan: P,=0,75 kVt, #,=77%; cosp, =0,87; Sh=59%; r=1,
U=380V; m, =2,2; m, =2,0; f=50Gs.
1. Tarmokdan iste’mol kilinadigan nominal kuvvatni aniklaymiz:
p,,=P, In,=075/0,77 = 0,97 kVt.
2. Tarmokdan nominal rejimdagi tokni aniklaymiz :
Py _097-10°
J3-U-cosp, ~/3-380-0.87

3. Aylanishlar chastotasini magnit maydon orkali nominal rejimda aniklaymiz

Ne = 60-1 _ 6Oi50 =3000 06/ mun.

p
4. Nominal rejimda rotorni aylanishlar chastotasini aniklaymiz :

=017 A

Jin




n, =n.(@-s,)=30001-0.059) = 282306/ mun
5. Dvigatelni nominal momentini aniklaymiz

3
M, =955 9550210 55y,
n, 2823

6. Dvigatelni puskovoy momentini aniklaymiz:
M, =M, m,=2520=50H-u

max

7. Dvigatelni maksimal momentini aniklaymiz

M, =M, -m, =2522=55H-u
8. Sirpanishlar nisbatini kuyidagi tenglama Klossa formulasidan aniklaymiz:
S S
M =< ZMMASX va X4+ 1 =2m,., SZ,—2m, S, *Sgp +5; =0,
KP +H H KP
H SKP

S =013+013% —35-10° =013+0116 ili S, = 0,246,

9. Xisoblab mexanik xarakteristikasini Klossa formulasidan topamiz n= f(M)
s =20102;04;06;08;1,0. S, ; S;p; PO n=n.-(L-s).vaolingan
natijalarni jadvalga kiritamiz

S 0 Su 0,1 0,2 0,4 0,6 | 0,8
n-10° 06/ mun 3,0 2,268 2.7 2,4 1,8 1,2 0,6
M, Nm 0 5,6 3,8 5,4 4,9 3,9 | 3,2
JAVOB: 1, =017 A,  n, =282306/mun, M, =50Hw, M, =55Hn,
M, =25Hu, S, =0246
_ Masala Ne 1 ga berilgan ma’lumotlar
Va:' P ny cosy, S, R m, m,
M kvt % %
1 0,75 77 0,87 5,9 1 2,2 2,0
2 0,12 63 0,7 9,7 1 2,2 2,0
3 11 88 0,9 2,3 1 2,3 1,7
4 90 90 0,9 1,4 1 2,5 1,2
3) 0,25 63 0,65 9,0 2 2,2 2,0
6 4,0 84 0,84 4,4 2 2,4 2,0
7 22 90 0,9 2,0 2 2,3 1,4
8 75 93 0,9 1,2 2 2,3 1,2
9 0,18 56 0,62 11,5 3 2,2 2,2
10 3,0 81 0,76 4,7 3 2,5 2,0
11 30 90,5 0,9 2,1 3 2,4 1,3
12 75 92 0,89 2,0 3 2,2 1,2
13 0,55 64 0,65 9,0 4 1,7 1,6




14 7,5 86 0,75 2,5 4 2,2 1,4
15 30 90 0,81 1,8 4 2,1 1,3
16 110 93 0,85 1,5 4 2,3 1,2
17 37 91 0,78 1,7 5 1,8 1,0
18 90 92,5 0,83 1,6 S) 1,8 1,0
19 45 90,5 0,75 2,5 6 1,8 1,0
20 75 91,5 0,76 1,5 6 1,8 1,0

3.6. Yakuniy baholashda talaba 3 ta savolga yozma javob berishi lozim.

¢ har bir yozma savolga 10 ball ajratiladi.

e agar savollarning mohiyati to‘la ochilgan, asosiy faktlar to‘g‘ri bayon qilingan
bo‘lsa — 26 — 30 ball

e savollarga to‘g‘ri javob berilgan, lekin ayrim kamchiliklari bor bo‘lsa — 21 — 26
ballgacha

e berilgan savollarda javoblar umumiy va kamchiliklar ko‘proq bo‘lsa — 16 — 21
ballgacha beriladi

e savollarga to‘g‘ri javoblar bo‘lmaganda, kamchiliklar ko‘p bo‘lganda va to‘liq
bo‘lmasa — 0 — 16

4. “ELEKTR TA’MINOTI ISHONCHLILIGI” fanidan yakuniy nazorat
savollari

1.Elektr ta’minoti tizimi xakida tushuncha va elektr energiya iste’molchilari
2. Transformatorlarda va liniyalarda elektr energiya isroflari

3.Elektr ta’minotida boshkarish

4.Elektr ta’minoti fani va uning masalalari

5.Elektr iste’molchilarning rejimlari va toifalari

6.Elektr ta’minoti elektr energiyani xisobga olish

7.Asosiy aniklanishlar va tushunchalar

8.Reaktiv kuvvatni kompensatsiya kilish

9. Elektr ta’minotida signalizatsiya

10. Xozirgi zamon elektr ta’minoti masalalari

11. Kompensatsiya kiluvchi kurilmalarni tanlash va joylashtirish

12. Elektr ta’minotida releli ximoya

13.Elektr yuklamalar grafigi

14. Elektr yuklamalarni xisoblash metodlari

15. Elektr ta’minotida avtomatika

16.Elektr yuklamalarning koeffitsientlari

17. Erga ulovchi kurilmalar

18. Ratsional kuchlagnishli ta’minlovchi lintyalarni tanlash

19. Urta yuklamalar va elektr iste’molchilarning effektiv sonini aniklash
20. Kuchlanishni tanlash

21. Kiska tutashish toklarini xisoblash va kommutatsiya apparatlarini tanlash
22.Urta kvadratik va xisobiy yuklamalar



23. Elektr ta’minoti sxemalari

24. Elektr yuklamalar markazini aniklash

25. Maksimal yuklamalar va ularni xisoblash

26. Podstansiyalar

27. Kuchlanishni chetga chikishi va tebranishi

28. Elektr yuklamalarni talab koeffitsienti va urnatilgan kuvvat buyicha
xisoblash

29. Sanoat elektr kurilmalarida kuvvat koeffitsienti

30.Asosiy aniklanishlar va belgilanishlar

31. Elektr yuklamalarni urta kuvvat va maksimumlik koeffitsienti buyicha
xisoblash

32. Sanoat elektr kurilmalarida kuchlanishni rostlash va energiya sifati

33. Sanoat korxonalarining tashki elektr ta’minoti

34.Elektr energiya sifatining axamiyati

35. Kiska tutashish toklarini xisoblash

36. Kondensator batareyalarning kuvvatini avtomatik rostlash
37.Kuchlanishning chetga chikishi va uning elektr energiya iste’molchilar ishiga
ta’siri

38. Kuvvat koeffitsienti va uni oshirish

39. Elektr ta’minotida podstansiyalar

40. Kuchlanish tebranishining kuchlanish uzgarishiga olib kelishi va uni
iste’molchilarga ta’siri

41. Individual elektr yuklamalar grafigi

42. Elektr ta’minoti sxemalari

43. Sanoat korxonalarining elektr ta’minotida elektr energiya sifatini oshishi
usullari va kurilmalari

44. Elektr yuklamalarni ulash va foydalanish koeffitsientlari

45. Elektr ta’minoti elekmentlari va ularning shartli belgilanishi

46. Kuchlanish nossimetriyasi

47. Sanoat korxonalarida releli ximoya

48. Elektr yuklamalarning grafiklari

49. Kuchlanish va tok egrilik formasining sinusoidal emasligi va yukori
garmonika manbalari

50. Kommutatsion apparatlarni tanlash

51. Kuch transformatorlarni tanlash

52.Eletkr tarmoklarida kuchlanishni sinusoidal bulmasligini kamaytirish usullari
va kurilmalari

53. Boshkarish sxemalari, energiyani xisobga olish va signalizatsiya

54. Elektr yuklamalarning talab va foydalanish koeffitsientlari

55. CHastotani chetga chikishi va tebranishi

56. Elektr ta’minoti tizimida releli ximoya

57. Reaktiv kuvvatni kompensatsiya kilish

58. Elektr ta’minoti tizimini tashkil etish

59. Erga ulovchi kurilmalar va ularni xisoblash

60. CHastotani chetga chikishi va tebranishi

61. Elektr yuklamalar kartogrammasini kurish



62. YAshindan ximoya

63. Kuchlanishning nosimmetrikligi va nosinusoidalligi

64.Kuch transformatorlarni soni va kuvvatini tanlash

65. Elektr iste’molchilarning forma va maksimumlik koeffitsientlari
66. Elektr ta’minotida boshkarish

67. Reaktiv kuvvatni kompensatsiya kilish tushunchasi va masalasi

68. Elektr iste’molchilarning xarakterlanishi

69. Elektr energiya sifatini oshirish

70. Ratsional kuchlanishni tanlash

71. Texnik iktisodiy kursatkichlar

72. maksimal yuklamalar

73.Kompensatsiya kilish turlari va kompensatsiya kiluvchi kurilmalar
74. Sanoat korxonalarining ichki elektr ta’minoti

75. Urta kvadratik va xisobiy yuklamalar

76. Kompensatsiya kiluvchi kurilmalarni tanlash va joylashtirish

77. Kuchlanish 1000 V gacha bulgan sex elektr yuklamalarni xisoblash
78. Elektr ta’minoti tizimini loyixalash

79. Sanoat korxonalarining elektr ta’minotida texnik- iktisodiy xisoblashlar
80. Elektr energiya sifati

81. Elektr ta’minotida avtomatika

82. Sanoat korxonalarining elektr tarmoklari

83. Elektr ta’minoti fanining boshka fanlarga boglikligi

84. Elektr ta’minoti tizimining ishonchliligini oshirish

85.Xavoda elektr uzatish va kabel liniyalari tanlash

86. Elektr energiya iste’molchilarning toifalari va ularni elektr energiya bilan
ta’minlash

87. Xozirgi zamon elektr ta’minoti masalalari

88.Elektr ta’minoti tizimida podstansiyalar

89. Elektr yuklamalarni xisoblash

90. Elektr yuklamalar markazini aniklash va kartogrammasini kurish

5.YAkuniy baholashda yozma ishni o‘tkazish tartibi

Talabalar bilimini reyting tizimi bo‘yicha baholashning yozma ish usuli,
talabalarda mustaqil fikrlash va o‘z fikrini yozma ifodalash ko‘nikmalarini
rivojlantiradi.

Fanlardan yakuniy nazorat VIl semestrda yozma ish shaklida o‘tkaziladi.
YOzma ish savollari va variantlari har o‘quv yilining boshida kafedra professor-
o‘qituvchilari tomonidan yangidan tuzilib, kafedra majlisida muhokama etiladi va
tasdiglanadi.

YOzma ishning har bir varianti bo‘yicha qo‘yilgan savollarning mazmuni,
gamrov darajasi va ahamiyatligi darajasi kafedra mudiri tomonidan tekshirilib, uning
imzosi bilan tasdiglanadi. YOzma ishni o‘tkazish asosan VII semestrning so‘nggi ikki
o‘quv haftalariga mo‘ljallangan bo‘lib, u belgilangan haftalardagi mazkur fan
bo‘yicha o‘quv mashg‘ulotlari chog‘ida o‘tkaziladi. YOzma ish variantida 3 ta savol
tayanch iboralari bilan keltiriladi. YOzma ishlarni baholash mezonlari yakuniy
baholashga ajratilgan 30 balldan kelib chiggan holda ishlab chiqiladi, ya’ni har bir



savolga maksimum 10 balldan to‘g‘ri keladi. YOzma ish o‘tkazilgandan keyin ikki
kun davomida professor-o‘qituvchilar uni tekshirib baholaydilar va talabalar
e’tiboriga etkazadi. YOzma ish hajmi talabaning fan bo‘yicha tasavvuri, bilimi,
amaliy ko‘nikmasini baholash uchun etarli bo‘lishi zarur.

6. Reyting natijalarini gayd qilish tartibi
Fanlardan talabaning bilimini baholash turlari orqali to‘plagan ballari har bir
semestr yakunida professor-o‘qgituvchi tomonidan reyting qaydnomasi va talabaning
reyting daftarchasiga butun sonlar bilan qayd gilinadi.
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1.Elektr ta’minoti tizimi deb nimaga aytiladi ?

A) Elektr ta’minoti tizimi deb shunday kurilmalarga aytiladiki bu kurilmalar elektr energiyani
ishlab chikaradi bir kiymatdan boshka kiymatga almashtiradi uzatadi va taksimlaydi

B) Elektr ta’minoti tizimi deb elektr kurilmalarining yigindisiga aytiladiki bu kurilmalar elektr
energiya ishlab chikaradi, uzatadi , taksimlaydi, ximoyalaydi.

S) Elektr ta’minoti tizimi deb shunday kurilmalarga aytiladiki bunday kurilmalar elektr energiya
ishlab chikaradi, taksimlaydi, uzatadi, ximoyalaydi va elektr jixozlarni tuzilishi va konstruksiyasi
buladi.

D) Elektr ta’minoti tizimi deb xamma elektr kurilmalarga aytiladi.

E) Elektr ta’minoti tizimi deb elektr tarmoklariga aytiladi.

2.Maksimal yuklamani qaysi formula orkali aniklash mumkin ?

A) Pmaks = Psm (30 min)

B) Pmaks = Psm (15 mln)

D) Pmaks = Psm (60 min)

3. Ish rejimi bo‘yicha iste’molchilar necha guruxga bulinadi ?

A) 3 guruxga;

B) 1 guruxga ;

S) 2 guruxga ;

D) 4 guruxga ;

E) 5 guruxga ;

4. Elektr dvigatel uchun nominal toki kanday aniklanadi ?

Al = P, Byl =g o gy S gy Y
ﬁUH-c03¢'n \/_3UH \/_3UHCOS(0 \/_3UHCOS(/)-77 R,

5. Transformatorda reaktiv quvvat isrofi gaysi formulada tug‘ri ifodalangan ?

A)AQ; =0,1 Sy ;

B) AQ: =0,01 Sy ;

S) AQ: =0,03 Sy ;

D) AQ: =0,02 Spy;

E) AQ: =0,2 Syp

6. Payvandlovchi transformatorlar nominal guvvatini aniglovchi formulani ke‘rsating ?

A) P, =S cospn, -NIIB;

B) P, =P, -VJIIB;

S) P, =S, cospn;

D) P, =P,;

E) P,=2P,;

7.Qo‘shish koeffitsientini tugri formulasini kursating ?

A)K,=t, /ty;

B) K, =t/ t;;

S)K,=t/ty;

D) Kv=ts/(ty + tpauz);

E) KV = tsl / ts,

8. Kuch yigilma kursatkichi kanday aniklanadi?




P

A) m= H.MAKC
PHOM.M un
P

B) m= H.MUH
PH.MLIKC
P

S) m= p.makc
Pp.makc
P

D) m = H.MaKc
PC..MMH
P

E) m = M. MUH
P

H.Maxkc

9.Qaysi formulada transformatorni aktiv karshiligini aniklash tugri kursatilgan?

A) R, =AP U ?/S ?

B) R, :\/;_2
R
D) RT:%
E) R, ==

10.Sinxron dvigatellarni tula yuklamasi nol protsentga teng bulsa cose kancha buladi?

A) 1,0

B) 0,93

S) 0,95

D) 0,97

E)0,9

11.Rezina va plastmassali kabellarda tokni iktisodiy zichligi ikki smenali korxona uchun kancha
buladi?

A) 1,7 Al/mm?

B) 1,6 A/mm”

S)1,5 A/mm®

D)1,4 A/mm*

E)1,3 A/mm’

12. YUklama kartogrammasini kurishda quvvat gaysi formula orkali ifodalanadi.

A) P=a’m

B) P =vz.r’m
m d’m

S) P =vzrim? D) Pi:ﬂrp : E) P = >

H H

13. Iste’molchilarning effektiv soni nima uchun aniklanadi?

Aniklash uchun :

A) K

B) K,

S) Ks

D) K,

E) K

14. Reaktor nima uchun kerak?




A) k.t. tokni cheklash;

B) kuchlanishni cheklash;

S) quvvatni oshirish;

D) chastotani cheklash;

E)xamma javob to‘g‘ri

15. Sanoat korxonalari ichki elektr ta’minotida kuchlanish kanchagacha bo‘ladi?

A) 10 kV;

B) 35 kV;

S) 110 kV;

D) 220 kV;

E) to‘g‘ri javob yo‘k.

16. Agar sistemada yuklanish nominal yuklamaga nisbatan 1,1 bo‘lsa ortikcha yuklanish
davomiyligi necha minut bo‘ladi?

A) 60 min.

B) 45 min;

S) 35 min;

D) 25 min;

E) 15 min;

17. Bu formula nimani quvvatini aniklaydi?

P, =P JIIB

A) Kiska kayta rejimda ishlaydigan dvigatelning nominal quvvatini

B) Kuch transformatorining nominal quvvatini,

S) Svarka mashina yoki elektr pechlarning nominal quvvatini,

D) Uzok davomiy rejimda ishlaydigan dvigatelning nominal quvvatini,

E) Payvandlash transformatori va mashinalarining nominal quvvatini

18. O‘rta maksimum quvvatni xisoblashda qaysi koeffitsent ishlatiladi?

A) K,

B) Ks

S) Ks

D) Ky

E) Ky

19. Eriydigan saklagich elektr ta’minoti tizimida nima uchun kerak?

A) kiska tutashuvdan ximoya kilish uchun;

B) ortikcha yuklanishdan;

S) kuchlanishni tebranishidan;

D) chastotani chetga chikishidan;

E) xamma javob to‘g‘ri.

20.Bu formula nimani anglatadi?

S=S./W

A) 1kV1 elektr energiyani tan narxi

B) Liniyani ekspluatatsiya xarajati

S) Transformatorni ekspluatatsiya tannarxi xarajati

D) 1sutkali ekspluatatsiya tan narxi

E) Sinxron dvigatelni 1kVt tula quvvati baxosi elektr energiyasining tan narxi

21. Kondensator batareyalarni tarmoqga necha xil ulanadi ?

A) 2 xil

B) 3 xil

S) 4 xil

D) 5 xil

E) 6 xil

22. Qgir ishga tushish rejimi uchun saklagichlarni tokini tanlash qaysi formula orkali




aniklanadi ?

A) Ivs2 Ipusk /(1,6 - 2,0)

B) Ivsz Ipusk /2,5

S) Ivsz Ipusk /2,5

D) Ivsz Ikr /2,7

E) lvs= Ipusk

23. Qaysi kommutatsion apparatlarni yuklama ostida o‘chirib yokish mumkin?

A) moyli o‘chirgichni;

B) ajratgichni;

S) uzgichni;

D) ajratgich va uzgichni;

E) Xamma javob to‘g‘ri.

24. Reaktorlar necha xil o‘rnatiladi?

A) 3;

B) 2;

S) 4;

D) 5;

E) xamma javob to‘g‘ri

25. SHinalar necha xil bo‘ladi?

A) 3;

B)2;

S) 4,

D) 5;

E)to‘g‘ri javob yo‘k

26. Uch smenali sanoat korxonalarida Tmax kancha bo‘ladi?

A) 5000-7000;

B) 3000-4500;

S) 2000-3000;

D) 3000-4700;

E) to‘g‘ri javob yo‘k

27. Asinxron dvigatellar kanchagacha reaktiv quvvat iste’mol kiladi?

A) 65-70%;

B) 30-40-%;

S) 35-45 %

D) 40-50%;

E) 50-60 %

28. Asinxron dvigatelning vazifasi nima?

A) mexanik energiyani xosil kilish,

B) issiklik energiyani xosil kilish,

S) yorugik energiyani xosil kilish

D) elektr energiyani xosil kilish,

E) xamma javob to‘g‘ri.

29. Elektr energiya sifatiga qaysi elektr parametrlar salbiy ta’sir kiladi?

A) xamma javob to‘g‘ri

B) kuchlanishni chetga chikishi;

S) kuchlanish nosimmetriyasi;,

D) kuchlanishning nosinusoidalligi;

E) chastotani chetga chikkshi va tebranishi.

30. Transformatorda kuchlanishni rostlash nima uchun kerak?

A) past kuchlanish tomonida nominal kuchlanshni to‘g‘rilab turish;

B) tokni oshirish;

S) quvvatni kamaytirish;




D) xammasi to‘g‘ri

E) to‘g‘ri javob yo‘k

31. Energiya hisoblagichlar necha xil bo‘ladi?

A) 2;

B)3;

S) 4,

D)5;

E) to‘g‘ri javob yo‘k

32.Xisoblagichni tarmoqgqga necha xil ulash mumkin?

A) 2 xil;

B) 3 xil;

S) 4 xil;

D) 1 xil

E) xamma javoblar to‘g‘ri.

33.Kondensator batareyalari nima uchun kerak?

A) xamma javob to‘g‘ri;

B) sos¢ ni oshirish;

S) tgp ni kamaytirish;

D) reaktiv quvvat tankisligini kamaytirish;

E) kuchlanish kiymatini oshirish

34. Agar sos@ =0,95 bo‘lsa, tge kancha bo‘ladi?

A) 0,327;

B) 0,4,

S)0,5

D) 0,6;

E)1

35. Uchinchi toifa iste’molchilari uchun yuklama koeffitsientini to‘g‘ri javobini ko‘rsating?

A) 0,85-0,95;

B) 0,7-0,8;

S) 0,65-0,75;

D) 0,75-0,85;

E) xamma javob to‘g‘ri

36. Necha xil maksimal yuklama bo‘ladi ?

A) 2 xil

B) 1 xil

S) 3 xil

D) 4 xil

E) 5 xil

37. Pech kuch payvandlash transformatorlar uchun nominal quvvat gaysi formula orgali
aniklanadi ?

A) Rn = Spas * COS(P

B) Sy = Spas ¥ PV1

S) Ry = Ppas VPV

D) Rn :\/ PVp * Spas ‘ COS(P

E)R.= Pp

38. Sex elektr tarmoklar necha xil sxemalarda bajariladi ?

A) 3 xil ;

B) 4 xil ;

S) 5 xil ;

D) 2 xil ;

E) 6 xil ;

39.Elektr iste’molchilar ishlash toki turi bo‘yicha necha xil buladi ?




A) 2 xil ;

B) 3 xil ;

S) 1 xil;

D) 4 xil ;

E) 5 xil ;

40. Foydalanish koeffitsienti nimaga teng ?

A)Ky =P / Py

B) Ky =Psm / Py

S)Ky =Py / Pp;

D) Ky =P/ Py;

E) KU:PSk/Pr7

41. Talab koeffitsienti gaysi formula orgali aniglanadi?

A) Ks = Py /Py,

B) Ks = Pust /Ps;

S) Ks = Ps /P
D) Ks: Pnlpsm;

E) Ks = Psk /Ps,

42. Qaysi formulada kuchlanishni chetga chigishi aniglanadi ?

AV =U-U;;

B)V =U, Uy,

S)V = Ug - Upotreb;

D)V =U; Uy,

U, -u
E)V=-—"11_—2

1

43.Statik kondensatorlarda kuchlanishi 0,22+0,5kV be‘lsa solishtirma isrof gancha bo‘ladi?

A) 0,004 kVt/kVar

B) 0,002 KVt/kVar

S) 0,006 kVt/kVar

D) 0,001 KVt/kVar

E) 0,005 kVt/kVar

44.Kabellarni yotkizish sanoat korxonalarida necha xil bo‘ladi?

A) 6 xil

B) 3 xil

S) 4 xil

D) 5 xil

E) 2 xil

45.Liniyadagi aktiv quvvat isrofi ganday aniglanadi?

A) AR=AP, K3* L

B) AR=AP, K5° LX

S) AR=AP, I° L

D) AR=IRU

E) AR=AP, K3°LR

46. Maksimal xisobiy yuklamani xisoblashda gaysi koeffitsient go‘llaniladi.

A) K

B) Ks

S) Ky

D) Km

E) K,

47.Agar zanjirda R xisobga olinmasa, zarbiy tokni aniglashda zarbiy koeffitsenti ganchaga
teng?

A) 1,8




B) 1,6

S)1,4

D) 2,4

E) 2,0

48. Individual yuklamalar grafigi necha xil bo‘ladi?

A) 4 xil

B) 3 xil

S) 2 xil

D) 5 xil

E) 6 xil

49. Veiklyuchatellarni tanlashda asosan qaysi kattaliklar xisobga olinadi?

A) Il UlIkZ) IUdy Bk

B) In,U,S, Iy, T

Ol Y, S, P, B

D) Rl U! In; IUI Bk

E)J, U, S,R, Iy, Js

50. Bu formula nimani nominal quvvatini aniglaydi?

P, =S, cosp ~IIB

A) Payvandlash transformatori va mashinalarining

B) Kuch transformatorining

S) Svarka mashina yoki elektr pechlarning

D) Uzok davomiy rejimda ishlaydigan dvigatelning

E) Qisga gayta rejimda ishlaydigan dvigatelning

51. YUklama kartogarammasini siurishda quvvat gaysi formula orqgali ifodalanadi.

A) P =7*m

B) P =vz.r’m’

S) P =+zr’m

2
D)Pi:ﬂrm
PH
2
E)Pi:dm

H

52.Elektr yuklamani markazi nima uchun qo‘llaniladi ?

A) Elektroenergiyaning ratsional tagsimot nuqtasi.

B)YUklamalarning tagsimot markazi masshtab bo‘yicha aniqlash uchun.

D) Tanlanayotgan podstansiyaning ratsional tagsimoti uchun

S) Kuch transformatorlarining quvvatini to‘g‘ri tanlash uchun.

E) 10 kV gacha tagsimlash qurilmasining o‘rnatilishi.

53. Iste’molchilarning effektiv soni nima uchun aniqlanadi?

A) Kn

B) K,

S) Ks

D) K,

E) Ks

54.Zarbiy tokni aniqglashda zarbiy koeffitsenti ganchaga teng?

A) 18

B) 1,6

S) 1,4

D) 2,4




E) 2,0

55. Qaysi paytda aktiv garshilik xisobga olinadi?

A)R> 03X

B) R> x

S)R< 0,5x

D)R < 0,3x

E) R< 0,8x

56. Individual yuklamalar grafigi necha xil bo‘ladi?

A) 4 xil

B) 3 xil

S) 2 xil

D) 5 xil

E) 6 xil

57. Viklyuchatellarni tanlashda asosan qaysi kattaliklar xisobga olinadi?

A) |1 U1 IkZ1 IUdl BK1

B)ILUS Iy, T
OLUY,S, P, Bk
D)R, U, 1, Iy, Bk

E)I,U,S,R, Iy, Ja

58. Xavo elektr liniyasini xisoblashda kuchlanishi 1000 V dan yuqori bo‘lsa induktiv solishtirma
garshilik gancha tanlanadi?

A) X, =042
KM
B) x, =03
KM
s) x, =0,2".
KM
D) x, =0,6 2"
KM
E) x, =052
KM

59. Kabel liniyalarning solishtirma qgarshiligi 10 kV uchun gancha olinadi?

A) X, =0,0862"
KM

B) X, 0,066
KM

5) X, -0042" D) x, =01 E) x, =02
KM KM KM

60. Qisqa tutashish tokini xisoblashda qanaqa nominal kuchlanishlar qo‘llaniladi?

A) 0,23; 0,4, 0,69; 6,3; 10,5; 37, 115, 230

B) 0,23; 0,38; 0,69; 6,3; 10,8; 35, 110, 220kv

S) 0,23; 0,4, 0,66; 6,3; 11, 36, 115, 215.

D) 0,23; 0,4, 0,69; 6,0; 11,37, 115, 225kv

E) 0,23; 0,38; 0,69; 6,0; 10,5; 35, 110, 230

61. Bu formula nimani bildiradi?
xS,
S

HOM

X, =

A) Transformatorlar va generatorlarni nisbiy karshiligini aniglaydi.




B) Reaktorni nisbiy karshiligini aniklaydi.

S). Transformatorlarni nisbiy karshiligi umumiy formulasini aniglashni anglatadi

D) Generator, dvigatel va transformator quvvati S > 630 bo‘lsa, nisbiy karshiligi.

E) Dvigatelni va transformatorni quvvat S <630 bo‘lsa, nisbiy qarshiligi.

62. Bu formula nimani aniglaydi?

X, =U_ /(N3-19)

A) Sistemani garshiligi

B) Sinkron dvigatelni garshiligi

S) Kondensator garshiligi

D) Sigimiy garshilik

E) Sinkron generatorni nisbiy garshiligi

63. Ish rejimi bo‘yicha elektr iste’molchilar necha guruxga bo‘linadi?

A) 3

B) 2

S)4

D)5

E)6

64. Kuchlanishi bo‘yicha elektr iste’molchilar necha guruxga bo‘linadi ?

A) 2

B) 4

S)3

D) 6

E)5

65. Toki turi bo‘yicha elektr iste’molchilar necha guruxga bo‘linadi?

A) 3

B) 5

S) 6

D) 2

E) 4

66. Bu formula nimani quvvatini aniglaydi?

P, =P JIIB

A) Kiska kayta rejimda ishlaydigan dvigatelni

B) Kuch transformatorini

S) Svarka mashina yoki elektr pechlarni

D) Uzok davomiy rejimda ishlaydigan dvigatelni

E) Payvandlash transformatori va mashinalari

67. Bu formula nimani quvvatini aniklaydi?
P, =S, cosp ~IIB

A) Payvandlash transformatori va mashinalari

B) Kuch transformatorini

S) Svarka mashina yoki elektr pechlarni

D) Uzok davomiy rejimda ishlaydigan dvigatelni

E) Kiska kayta rejimda ishlaydigan dvigatelni

68. DRL lampani teili= yonishi gancha va=t davom etadi (min) ?

A) 7

B) 6

S) 8

D) 4

E) 10

69. Qaysi formula maksimumlik koeffitsentini aniglaydi?




A) K, =1"
PCM
P
B) K,=-_"
P,
P
S) K, =
=5
P
D) R‘M — M
PH
P
E) R‘M — CK
TP

70. O‘rta maksimum quvvatni xisoblashda qaysi koeffitsent ishlatiladi?

A) Ky

B) Ks

S) Ks

D) Ky

E) Ky

71. Xisobiy quvvatni aniglashda gaysi koeffitsent ishlatiladi?

A) Ks

B) Ky

S) Ka

D) K,

E) K

72. Maksimal quvvatni xisoblashda gaysi quvvat qo‘llaniladi?

A) Rsm

B) Rsk

S)Re

D) Rr

E) Rmin

73. Qaysi formula bilan kuch yig‘masini modulini aniglaydi?
P

A) m — Makc
PMUH
P

B) m — HOMC
ijm
P

S) m — M
Pmax
P

D) m=—2
Pycm
P

E) m — Makc
P

CK

74. Kachon n,=n  bo‘ladi? P=cost K, ,>0,1

A) m>3va K;>02 n >5bo‘lsa

B) m¢>n va Ki0,2

Syn>3 va n<4

D)n.<n

E)n<n m<3 K>0,2




A) m>3 K;>0,2,n>5

B) m=3 K,<0,2

S)m<3 K,>0,2

D) m>3 K, <0,2

E) m< 3 Ky<0,2

76. Transformatorda xizmat ko‘rsatishga normasini ko‘rsating?

A) 3%

B) 6 %

S) 4%

D) 8%

E) 10%

77. Birinchi toifa uchun transformatorning yuklama Kkoeffitsienti o‘rtacha qancha beiladi?

A) 0,7

B) 0,6

S)0,8

D) 0,4

E) 1

78. Liniya uchun aktiv quvvat isrofi ganday aniglanadi?

A) AP, = 0,03 Sp,

B) A P| = 0,01 Snn

S) A P| = 0,1 Snn

D) AP, = 0,05 Sy

E) A P| = 0,06 Snn

79.AP = 3 1% R- 10° formula nimani aniglaydi?

A) Xavo liniyasidagi aktiv quvvat isrofi

B) Dvigateldagi quvvat isrofi

S) Generatordagi kuvvai isrofi

D) Energiya isrofini aniglash

E) Transformatordagi quvvat isrofi

80. Bu formula nimani garshiligini aniglaydi?
AP, -U’
S 2

H

R =

A) Transformatorni garshiligi

B) Sinxron dvigatelni garshiligi

S) Generatorni garshiligi

D) Asinxron dvigatelni garshiligi

E) Xavoda elektr uzatish liniyasini garshiligi

81. Elektr sxemalar bog‘lanish qo‘llanilishi bo‘yicha necha sinfga bo‘linadi?

A) 2

B) 4

S)5

D) 6

E) 3

82.CHizmalar ko‘rinishda elektr sxemalar bog‘lanishi bo‘yicha necha turga bo‘linadi?

A) 4

B) 3

S)5

D) 1

E) 2

83.1 lyumen necha Vt ga teng?

A) 1/683




B) 1/584

S) 1/784

D) 1/658

E) 1/674

84.Bu formula nimani anglatadi?
S=S./W

A) 1kvt elektr energiyani tan narxi

B) Liniyani ekspluatatsiya xarakati

S) Transformatorni ekspluatatsiya tan narxi xarakati

D)1sutkali elektr energiya tan narxi

E) Sinxron dvigatelni 1kV1t elektr energiyasini tan narxi

85. Kompensatsiya kilishni talab kilmaydigan necha xil tadbirlar bor?

A)7

B) 4

S)5

D) 2

E)9

86. Kompensatsiya kilish bilan bajariladigan necha xil tadbir bor ?

A) 2

B) 4

S) 3

D) 5

E) 1

87. Qachon sinxron dvigatel reaktiv quvvat manbasi sifatida ishlaydi?

A) yuklamasiz ko‘p qo‘zg‘atish tokida

B) yuklamada kam qo‘zg‘atish tokida,

S) 80% yuklamada,

D) 90 % yuklamada

E) 100% yuklamada

88. Kondensator batareyalarni tarmokka necha xil ulanadi ?

A) 2 xil

B) 3 xil

S) 4 xil

D) 5 xil

E) 6 xil

89.8f = fns - fom bu formula nimani bildiradi ?

A) CHastotani chetga chikishi

B) Uratacha chastotani

S) YUKori chastotani chegarasini

D) CHastotani tebranishi

E) CHastotani uzgarishini eng kichik kiymatini.

90.Saklagichlarni nominal toklari kanchagacha buladi.

A) 15+1000 A

B) 10 +600 A

S) 5 +500 A

D) 20 1500 A

E) 10 800 A

91. Saklagichlarni tokini tanlash engil ishga tushish rejimi uchun qaysi formula orgali
aniglanadi ?

A) Ivsz Ipusk /2,5

B) Ivsz Ipusk /(1,6 - 2,0)

S) I\/sZ Ipusk /2,5




D) Ist Ikr /2,7

E) lvs= Ipusk

92. Kuchlanishni texnik iktisodiy tanlashda necha variantda gachon necha xolatda
bajaradi.

A) 2

B) 3

S)4

D)5

E) 6

93. YUklama koeffitsienti gaysi formula bo‘yicha aniqlanadi.

A) Kz=-2

B) K, =

U|%U ;U|'U

M

P
S) K3 = -«
P

H

D) Kz= i
qu

S
E) K, =2
S

H

94. Podstansiyalar quvvati bo‘yicha necha turga bo‘linadi ?

A) 3turga

B) 4 turga

S) 5 turga

D) 2 turga

E) 6 turga

95. Elektromontyor instrumentlari gancha vaqtda va gancha kuchlanishda sinaladi?

A) 2KV, 12 oy,

V)2,5kV, 11 oy

S) 1,5kV, 12 oy

D) 3kV, 6 oy

E)1,7kV, 12 oy.

96. Bu ganday mantiqiy element?
X1 —]
X2 T L

X3

A) yoki

V)va,

S) yo‘q,

D) yo‘g-va

E) yoki-yo‘q.

97. Bu ganday mantigiy element?
X1 | 1
X2 u

X3

A) va

V) yo‘q,

S) yoki

D) yo‘q-va,




E) yoki-yo“q.

98. Qaysi relelarning yakori ko‘ndalang burilish bo‘yicha ishlaydi?

1)vaqt relesi, 2)kuchlanish relesi, 3) tok relesi, 4)quvvat relesi.

A) 2va3,

V)1lva?2,

S) 3va4,

D) 1va3,

E) 1vad.

99. Teskari ketma-ketlik filtrini to‘g‘ri ketma-ketlik filtri sifatida ishlatish mumkinmi?

A) mumkin,

VV)mumkin emas,

S)ba’zi mollarda mumkin emas,

D) agarda fazalar almashtirilmasa mumkin,

E) mamma javob to‘g‘ri.

100. Agar dvigatelni qutblar juftligi R=2 bo‘lsa, uning aylanish tezligi gancha be‘ladi (ayl/min)?

A) 1500 ,

\/)3000

S)750,

D)600,

E) 2800.
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Ushbu baholash mezonlari O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2010 yil 25 avgustdagi 333-sonli buyrug‘i bilan Nizomga
o‘zgartirish va qo‘shimchalar kiritilgan hamda O‘zbekiston Respublikasi Adliya
vazirligida 2010 yil 26 avgustda 1981-1-sonli bilan davlat ro‘yxatidan qayta
o‘tkazilgan “Oliy ta’lim muassasalarida talabalar bilimini nazorat qilish va
baholashning reyting tizimi to‘g‘risidagi Nizom”talablariga muvofiq ishlab chiqilgan.

«Elektr ta’minoti ishonchliligi» fanidan tayyorlangan ushbu baholash mezoni
5310200-EE bakalavriat ta’lim yo‘nalishlarining uchinchi kurs talabalari uchun
mo ‘ljallangan.

KIRISH

Kadrlar tayyorlash milliy dasturini amalga oshirishning yangi sifat bosgichida
oliy ta’lim muassasalarida talabalar bilimini baholash va nazorat qilishning reyting
tizimini joriy etishdan maqsad mamlakatimizda ta’lim sifatini oshirish orqali
ragobatbardosh yuqori malakali mutaxassislarni tayyorlashdan iboratdir. Oliy o‘quv
yurtlarida talabalarning bilim darajasi asosan reyting tizimi bo‘yicha baholanadi.
Talabalar bilimini reyting tizimi asosida baholash — talabaning butun o‘qish jarayoni
davomida o‘z bilimini oshirishi uchun muntazam ishlashi hamda o°z ijodiy faoliyatini
takomillashtirishini rag‘batlantirishga qaratilgan.

Ushbu baholash mezonlari O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2010 yil 25 avgustdagi 333-sonli buyrug‘i bilan Nizomga
o‘zgartirish va qo‘shimchalar kiritilgan hamda O‘zbekiston Respublikasi Adliya
vazirligida 2010 yil 26 avgustda 1981-1-sonli bilan davlat ro‘yxatidan qayta
o‘tkazilgan “Oliy ta’lim muassasalarida talabalar bilimini nazorat qilish va
baholashning reyting tizimi to‘g‘risidagi Nizom”talablariga muvofiq, O‘zbekiston
Respublikasi Oliy va o‘rta maxsus ta’lim vazirligining 2009 yil 14 avgustdagi
“Talabalar mustaqil ishlarini tashkil etish” to‘g‘risidagi 286-sonli buyrugi
ilovasidagi yo‘rignoma hamda Oliy va o‘rta maxsus ta’lim vazirligining 2012 yil 15
avgustdagi 332/1-sonli buyrug‘i bilan tasdiglangan «Elektr ta’minoti ishonchliligi»
fanining o‘quv dasturi va ushbu fanning ishchi o‘quv dasturi asosida ishlab chiqilgan.

Ushbu baholash mezoni NDKI «Elektr ta’minoti ishonchliligi» fanidan
talabalar bilimini baholashda keng foydalanishga tavsiya etilib, ayni paytda talabalar
uchun ham mazkur fanni o‘zlashtirish jarayonida qanday ballar to‘plash mumkinligi
haqgida tasavvurga ega bo‘lish imkonini beradi.

Reyting nazorati jadvallari, nazorat turi, shakli, soni hamda har bir nazoratga
ajratilgan maksimal ball, shuningdek joriy va oraliq nazoratlarning saralash ballari
haqidagi ma’lumotlar fan bo‘yicha birinchi mashg‘ulotda talabalarga e’lon qilinadi.



3. Nazorat turlari va baholash tartibi

«Elektr ta’minoti ishonchliligi» fani 5310200- Elektr energetika bakalavriat
ta’lim yo‘nalishlarining o‘quv rejasi bo‘yicha 4 kurs 8 semestrda, bo‘lib o‘tishi
mo‘ljallangan. Talabalarning bilim saviyasi va o‘zlashtirish darajasining Davlat
ta’lim standartlariga muvofigligini ta’minlash uchun quyidagi nazorat turlarini
o‘tkazish nazarda tutiladi:

joriy nazorat — talabaning «Elektr ta’minoti ishonchliligi» fani mavzulari
bo‘yicha bilim va amaliy ko‘nikma darajasini aniqlash va baholash usuli. Joriy
nazorat «Elektr ta’minoti ishonchliligi» fanining xususiyatidan kelib chiggan holda,
tayyorlangan tajriba ishlarini og‘zaki so‘rov va amaliy ishlari berilgan uy vazifalarini
tekshirish va suhbat o‘tkazish orqali amalga oshiriladi;

oralig nazorat — semestr davomida o‘quv dasturining tegishli (fanning bir
necha mavzularini 0‘z ichiga olgan) bo‘limi tugallangandan keyin talabaning bilim va
amaliy ko‘nikma darajasini aniqlash va baholash usuli. Oraliq nazorat bir semestrda
ikki marta o‘tkaziladi, uning shakli yozma ish shaklida o‘tkazilib o‘quv faniga
ajratilgan umumiy soatlar hajmidan kelib chiggan holda belgilanadi;

yakuniy nazorat — semestr yakunida muayyan fan bo‘yicha nazariy bilim va
amaliy ko‘nikmalarni talabalar tomonidan o‘zlashtirish darajasini baholash usuli.
Y Akuniy nazorat asosan tayanch tushuncha va iboralarga asoslangan “YOzma ish”
shaklida o‘tkaziladi.

Talabalarning bilim saviyasi, ko‘nikma va malakalarini nazorat qilishning
reyting tizimi asosida talabaning «Elektr ta’minoti ishonchliligi» fani bo‘yicha
o‘zlashtirish darajasi ballar orqali ifodalanadi.

Har bir fan bo‘yicha talabaning semestr davomidagi o‘zlashtirish ko‘rsatkichi
100 ballik tizimda butun sonlar bilan baholanadi.

Ushbu 100 ball nazorat turlari bo‘yicha joriy va oraliq nazoratlarga — 70 ball va
yakuniy nazoratga — 30 ball qo‘yish bilan tagsimlanadi.

4. Fan bo‘yicha reyting jadvali
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3. kELEKTR TA’MINOTI ISHONCHLILIGI» FANIDAN REYTING
ISHLANMASI VA MEZONLARI

3.1. Reyting ishlanmasi

Tir | Nazorat turlari | Soni | Ballvasoni| Jami ball
4. JN umumiy 35 ball
1.1. | Amaliy ishni topshirish 6 6x3,5 21
Mustaqil ish — tajriba ishi
1.2. | savollariga mustaqil tayyorgarlik 2 2X7 14
ko’rish

5. ON umumiy 35 ball

1 — oralig nazorat, yozma ish (3 ta

2.1. 1 3x3,66 11
savol)

59 2 — oralig nazorat, yozma ish (3 ta 1 3x3.33 10
savol)

2.3. | Mustaqil ish — referat tayyorlash 2 2X7 14

> JN+ON 70

6. YAN

31 Y Akuniy nazorat, yozma ish (3 ta 1 10x3=30 30
savol)

Jami 100

3.2. Baholash mezonlari

Amaliy ishi topshiriglarini to‘la mustaqil bajargan va amalda qo‘llay oladigan
talabaga 3,5 — 3 ball, to‘la mustaqil bajargan va bajarilgan ish hajmiga va sifatiga
garab talabaga 3 — 2,49 ballgacha, to‘la bajarmagan talabaga bajarilgan ish hajmiga
va sifatiga qarab 2,49 — 1,93 ballgacha beriladi. Amaliy ishlari mavzulari
quyidagicha:

1. Elektr ta’minoti tizimlar elementlarining ishonchlilik ko’rsatkichlarini aniklash.
2. Elementlarni ketma-ket ulangan sxemaning ishonchliligini hisoblash.

3. Elementlarni parallel ulangan sxemaning ishonchliligini hisoblash.

4. Ishonchlilikni hisoblashda elementlarning ko’zda tutilgan o’chirilishlarini
hisobga olish.

5. Murakkab sxema elektr ulanishlarining ishonchliligini hisoblashni ehtimollik
analitik uslublari.

6. Qisqa tutashuv toklarini hisoblash.

3.3. Joriy nazorat bo‘yicha berilgan talabaning mustagqil ishi — quyida berilgan
tajriba ishlar savollari bo‘yicha tayyorgarligi:




e savollar to‘liq ochilgan, to‘g‘ri xulosa chigarilgan va ijodiy fikrlari bo‘lsa - 7
— 6 ball

e savollar mohiyati ochilgan, fagat xulosa bor - 6 — 4,97 ballgacha

e mavzu mohiyati yoritilgan, ammo ayrim kamchiliklari bor bo‘lsa — 4,97 —
3,85 ballgacha beriladi.

3.4. Oralig (1 — oralig) baholash yozma tartibda o‘tkazilib, unda 3 ta savolga
javob berish so‘raladi. Har bir savol 3,66 ballgacha baholanadi.
e agar savollar mohiyati to‘la ochilgan bo‘lsa, javoblar to‘liq va anig hamda
ijjodiy fikrlari bo‘lsa — 3,66 — 3,15 ball
e savollarga umumiy javob berilgan, ammo ayrim faktlar to‘liq yoritilmagan
bo‘lsa — 3,15 — 2,6 ballgacha
e savollarga javob berishga harakat gilingan, chalkashliklar bo‘lsa — 2,6 — 2
ballgacha beriladi.

e savollarga umuman javob yozmagan yoki savollarda chalkashliklar bo‘lsa —
2 — 0 ballgacha beriladi.

1-Oralig nazorat savollari
1. Ishonchlilik nazariyasining asosiy tushunchalari.
2. Ishdan chikish (otkaz) tushunchasi.
3. Ishdan chikishlarning klassifikatsiyasi.
4. Elementlarning ishdan chikish okimlari va ularning xususiyatlari.
5. Extimollik nazariyasi va matematik statistika elementlari va ularni ishonchlilikni
xisoblashda kullanilishi.
6. Elektr ta’minoti tizimlari va elektrotexnik kurilmalari elementlarining
ishonchliligini asosiy kursatgichlari

3.5. Oralig (2 - oraliq) baholash yozma tartibda o‘tkazilib, unda 3 ta savolga
javob berish so‘raladi. Har bir savol 3,33 ballgacha baholanadi.
e agar savollar mohiyati to‘la ochilgan bo‘lsa, javoblar to‘liq va aniq hamda
ijodiy fikrlari bo‘lsa — 3,33 — 2,86 ball
e savollarga umumiy javob berilgan, ammo ayrim faktlar to‘liq yoritilmagan
bo‘lsa - 2,86 — 2,36 ballgacha
e savollarga javob yozishga harakat gilingan, chalkashliklar bo‘lsa — 2,36 —
1,83 ballgacha beriladi.
e savollarga umuman javob yozmagan yoki savollarda chalkashliklar bo‘lsa —
1,83 — 0 ballgacha beriladi.

2-Oraliq nazorat savollari
1.Elektr ta’minoti tizimlari asosiy uskunalarining ishonchlilik kursatgichlarini sonli
baxolashlar.
2.Murakkab sxemalarning ishonchliligini xisoblash uslublari.
3.Elektr energetik kurilmalarning ishdan chikishlari okibatlari.
4. Keltirilgan xarajatlar uslubi buyicha ishonchlilikni texnik-iktisodiy taxlili.



5.Elektr ta’minoti tizimlarining ishonchliligini ta’minlovchi vositalar.

2.3. *Oraliq nazorati bo‘yicha berilgan talabaning mustaqil ishi uchun berilgan
mavzu bo‘yicha referat tayyorlanadi:

referatda mavzu to‘liq ochilgan, to‘g‘ri xulosa chigarilgan va ijodiy fikrlari
bo‘lsa 7- 6 ball

mavzu mohiyati ochilgan, fagat xulosa bor 6 - 4,97 ballgacha

mavzu mohiyati yoritilgan, ammo ayrim kamchiliklari bor bo‘lsa 4,97 - 3,85
ballgacha beriladi.

savollarga javob bilmagan yoki mustaqgil ish bo‘yicha gisman javob
berganda—3,85-0 ballgacha beriladi.

Oraliq nazoratlari uchun mustagqil ish savollari quyidagicha:

No
TRASFORMATORLARNING RUSUMLARI SOAT | 1ZOX

1 | TM-1000/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

2 | TM-1000/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

3 | TM-1600/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

4 | TM-1600/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

5 | TM-2500/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

6 | TM-2500/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

7 | TM-4000/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

8 | TM-6300/10-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

9 | TMN-1000/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

10 | TMIN-2500/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

11 | TMN-4000/20-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

12 | TMN-6300/20-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

13 | TMN-6300/35-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

14 | TDN-10000/110-Y1 Xarakteristikasi va ishlash prinsipini




urganish.

15 | TDTN-10000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

16 | TDTN-16000/110-Y1  Xarakteristikasi ~va  ishlash
prinsipini urganish.

17 | TDN-16000/110-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

18 | TDTN-25000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

19 | TRDN-25000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

20 | TRDN-32000/150-Y1  Xarakteristikasi  va  ishlash
prinsipini urganish.

21 | TDTN-40000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

22 | TDN-40000/110-Y1 Xarakteristikasi va ishlash prinsipini
urganish.

23 | TDTN-40000/150-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

24 | TDTN-63000/110-Y1  Xarakteristikasi va  ishlash
prinsipini urganish.

25 | TRDN-63000/110-Y1  Xarakteristikasi  va  ishlash
prinsipini urganish.

MASALA Nel
Kiska tutashtirilgan rotorli asinxron dvigatel liniya kuchlanishi orkali 380
V is’temol kiladi chastotasi f=50Gs. Xarakterlovchi dvigatelni nominal rejimi
valdagi kuchlanish P, ;sipanish S, kuvvat koeffitsienti cose, ; FIK 7, ; kutublar
soni P ; Pukavoy tokni momentga karraligi m, i m_. Aniklash kerak dvigatelni
tarmokdan oladigan tokini, Dvigatelni rotorini aylanishlar chastotasini maksimal
rejimda aniklash, Naminal va maksimal va pukovoy momentlar kritik sirpanishlar,

M,

S
kattaliklari ushbu formula orkali rotorni aylanishlar chastotasi kuyidagi berilganlar
orkali topiladi; s, ; S, ;0,1; 0,2; 0,4; 0,6; 0,8; 1,0. Elektr dvigatelni mexanik
xarakteristikasini kirish kerak n= f(M)

va bu sirpanishlar kuyidagi formula orkali aniklanidi M = ; Moment

Berilgan: P ,=0,75 kVt, #,=77%; cosp,=0,87; S,=59%; r=1,
U=380V; m, =2,2; m, =2,0; f=50Gs.
8. Tarmokdan iste’mol kilinadigan nominal kuvvatni aniklaymiz:
p,,=P,In,=075/077=0,97 kVt.




9. Tarmokdan nominal rejimdagi tokni aniklaymiz :
Py 0,97-10°

Jo = = =017 A
" J3.U cosp, /3-380-0.87
10. Aylanishlar chastotasini magnit maydon orkali nominal rejimda
aniklaymiz n. = 00-1 _80-50 _ 3000 06/ auun.
11. Nominal rejimda rotorni aylanishlar chastotasini aniklaymiz :
n, =n.(1—s,)=30001-0.059) = 282306/ mun
12. Dvigatelni nominal momentini aniklaymiz
3
M, :9.55P—H :9.550'75 10 =25H-n
nH
13. Dvigatelni puskovoy momentini aniklaymiz:
M, . =M, m,;=2520=50H u
14. Dvigatelni maksimal momentini aniklaymiz
M, =M, m, =2522=55H" m
10. Sirpanishlar nisbatini kuyidagi tenglama Klossa formulasidan
aniklaymiz:
M =< 2MMASX va S£+S_H:2mw S2, —2m S, Sy +87 =0,
KP + H H KP
H Skp

Sgp =013+,/0132 —35-10° =0,13+0,116 ili S, = 0,246,

11.Xisoblab mexanik xarakteristikasini Klossa formulasidan topamiz

n=f(M)
s=0,1,02;04,0,6;0,8;1,0. S, ; S¢p:
natijalarni jadvalga kiritamiz

po n=n.-(-s).vaolingan

S 0 Su 0,1 0,2 0,4 06 | 08
n-10° 06/ mun 3,0 2,268 2.7 2,4 1,8 1,2 0,6
M, Nm 0 5,6 3,8 5,4 49 39 | 3,2
JAVOB: I, =017 A,  n, =282306/mun, M, =50Hw, M,k =55Hn,
M, =25Hu, S =0,246.
i Masala Ne 1 ga berilgan ma’lumotlar
Varli
aﬂt PH 77H COS¢H Sn R mn mk
kVt % %
1 0,75 77 0,87 5,9 1 2,2 2,0
2 0,12 63 0,7 9,7 1 2,2 2,0
3 11 88 0,9 2,3 1 2,3 1,7




4 90 90 0,9 1,4 1 2,5 1,2
3) 0,25 63 0,65 9,0 2 2,2 2,0
6 4,0 84 0,84 4,4 2 2,4 2,0
7 22 90 0,9 2,0 2 2,3 1,4
8 75 93 0,9 1,2 2 2,3 1,2
9 0,18 56 0,62 11,5 3 2,2 2,2
10 3,0 81 0,76 4,7 3 2,5 2,0
11 30 90,5 0,9 2,1 3 2,4 1,3
12 75 92 0,89 2,0 3 2,2 1,2
13 0,55 64 0,65 9,0 4 1,7 1,6
14 7,5 86 0,75 2,5 4 2,2 1,4
15 30 90 0,81 1,8 4 2,1 1,3
16 110 93 0,85 1,5 4 2,3 1,2
17 37 91 0,78 1,7 3) 1,8 1,0
18 90 92,5 0,83 1,6 3) 1,8 1,0
19 45 90,5 0,75 2,5 6 1,8 1,0
20 75 91,5 0,76 1,5 6 1,8 1,0

3.6. Yakuniy baholashda talaba 3 ta savolga yozma javob berishi lozim.

har bir yozma savolga 10 ball ajratiladi.

agar savollarning mohiyati to‘la ochilgan, asosiy faktlar to‘g‘ri bayon
qilingan bo‘lsa — 26 — 30 ball

savollarga to‘g‘ri javob berilgan, lekin ayrim kamchiliklari bor bo‘lsa — 21 —
26 ballgacha

berilgan savollarda javoblar umumiy va kamchiliklar ko‘proq bo‘lsa — 16 —
21 ballgacha beriladi

savollarga to‘g‘ri javoblar bo‘lmaganda, kamchiliklar ko‘p bo‘lganda va
to‘lig bo‘lmasa — 0 — 16

. “ELEKTR TA’MINOTI ISHONCHLILIGI” fanidan yakuniy nazorat

savollari

1.Elektr ta’minoti tizimi xakida tushuncha va elektr energiya iste’molchilari
2.Transformatorlarda va liniyalarda elektr energiya isroflari

3.Elektr ta’minotida boshkarish

4.Elektr ta’minoti fani va uning masalalari

5.Elektr iste’molchilarning rejimlari va toifalari

6.Elektr ta’minoti elektr energiyani xisobga olish

7.Asosiy aniklanishlar va tushunchalar

8.Reaktiv kuvvatni kompensatsiya kilish

9. Elektr ta’minotida signalizatsiya

10. Xozirgi zamon elektr ta’minoti masalalari



11. Kompensatsiya kiluvchi kurilmalarni tanlash va joylashtirish

12. Elektr ta’minotida releli Ximoya

13.Elektr yuklamalar grafigi

14. Elektr yuklamalarni xisoblash metodlari

15. Elektr ta’minotida avtomatika

16.Elektr yuklamalarning koeffitsientlari

17. Erga ulovchi kurilmalar

18. Ratsional kuchlagnishli ta’minlovchi liniyalarni tanlash

19. Urta yuklamalar va elektr iste’molchilarning effektiv sonini aniklash

20. Kuchlanishni tanlash

21. Kiska tutashish toklarini xisoblash va kommutatsiya apparatlarini tanlash
22.Urta kvadratik va xisobiy yuklamalar

23. Elektr ta’minoti sxemalari

24. Elektr yuklamalar markazini aniklash

25. Maksimal yuklamalar va ularni xisoblash

26. Podstansiyalar

27. Kuchlanishni chetga chikishi va tebranishi

28. Elektr yuklamalarni talab koeffitsienti va urnatilgan kuvvat buyicha
xisoblash

29. Sanoat elektr kurilmalarida kuvvat koeffitsienti

30.Asosiy aniklanishlar va belgilanishlar

31. Elektr yuklamalarni urta kuvvat va maksimumlik koeffitsienti buyicha
xisoblash

32. Sanoat elektr kurilmalarida kuchlanishni rostlash va energiya sifati

33. Sanoat korxonalarining tashki elektr ta’minoti

34.Elektr energiya sifatining axamiyati

35. Kiska tutashish toklarini xisoblash

36. Kondensator batareyalarning kuvvatini avtomatik rostlash

37 Kuchlanishning chetga chikishi va uning elektr energiya iste’molchilar ishiga
ta’siri

38. Kuvvat koeffitsienti va uni oshirish

39. Elektr ta’minotida podstansiyalar

40. Kuchlanish tebranishining kuchlanish uzgarishiga olib kelishi va uni
iste’molchilarga ta’siri

41. Individual elektr yuklamalar grafigi

42. Elektr ta’minoti sxemalari

43. Sanoat korxonalarining elektr ta’minotida elektr energiya sifatini oshishi
usullari va kurilmalari

44. Elektr yuklamalarni ulash va foydalanish koeffitsientlari

45. Elektr ta’minoti elekmentlari va ularning shartli belgilanishi

46. Kuchlanish nossimetriyasi

47. Sanoat korxonalarida releli ximoya

48. Elektr yuklamalarning grafiklari

49. Kuchlanish va tok egrilik formasining sinusoidal emasligi va yukori
garmonika manbalari



50. Kommutatsion apparatlarni tanlash

51. Kuch transformatorlarni tanlash

52.Eletkr tarmoklarida kuchlanishni sinusoidal bulmasligini kamaytirish usullari
va kurilmalari

53. Boshkarish sxemalari, energiyani xisobga olish va signalizatsiya
54. Elektr yuklamalarning talab va foydalanish koeffitsientlari

55. CHastotani chetga chikishi va tebranishi

56. Elektr ta’minoti tizimida releli ximoya

57. Reaktiv kuvvatni kompensatsiya kilish

58. Elektr ta’minoti tizimini tashkil etish

59. Erga ulovchi kurilmalar va ularni xisoblash

60. CHastotani chetga chikishi va tebranishi

61. Elektr yuklamalar kartogrammasini kurish

62. Y Ashindan ximoya

63. Kuchlanishning nosimmetrikligi va nosinusoidalligi

64.Kuch transformatorlarni soni va kuvvatini tanlash

65. Elektr iste’molchilarning forma va maksimumlik koeftitsientlari
66. Elektr ta’minotida boshkarish

67. Reaktiv kuvvatni kompensatsiya kilish tushunchasi va masalasi
68. Elektr iste’molchilarning xarakterlanishi

69. Elektr energiya sifatini oshirish

70. Ratsional kuchlanishni tanlash

71. Texnik iktisodiy kursatkichlar

72. maksimal yuklamalar

73.Kompensatsiya kilish turlari va kompensatsiya kiluvchi kurilmalar
74. Sanoat korxonalarining ichki elektr ta’minoti

75. Urta kvadratik va xisobiy yuklamalar

76. Kompensatsiya kiluvchi kurilmalarni tanlash va joylashtirish

77. Kuchlanish 1000 V gacha bulgan sex elektr yuklamalarni xisoblash
78. Elektr ta’minoti tizimini loyixalash

79. Sanoat korxonalarining elektr ta’minotida texnik- iktisodiy xisoblashlar
80. Elektr energiya sifati

81. Elektr ta’minotida avtomatika

82. Sanoat korxonalarining elektr tarmoklari

83. Elektr ta’minoti fanining boshka fanlarga boglikligi

84. Elektr ta’minoti tizimining ishonchliligini oshirish

85.Xavoda elektr uzatish va kabel liniyalari tanlash

86. Elektr energiya iste’molchilarning toifalari va ularni elektr energiya bilan
ta’minlash

87. Xozirgi zamon elektr ta’minoti masalalari

88.Elektr ta’minoti tizimida podstansiyalar

89. Elektr yuklamalarni xisoblash

90. Elektr yuklamalar markazini aniklash va kartogrammasini kurish

5.YAkuniy baholashda yozma ishni o‘tkazish tartibi



Talabalar bilimini reyting tizimi bo‘yicha baholashning yozma ish usuli,
talabalarda mustaqil fikrlash va o‘z fikrini yozma ifodalash ko‘nikmalarini
rivojlantiradi.

Fanlardan yakuniy nazorat VIl semestrda yozma ish shaklida o‘tkaziladi.
YOzma ish savollari va variantlari har o‘quv yilining boshida kafedra professor-
o‘qituvchilari tomonidan yangidan tuzilib, kafedra majlisida muhokama etiladi va
tasdiglanadi.

YOzma ishning har bir varianti bo‘yicha qo‘yilgan savollarning mazmuni,
gamrov darajasi va ahamiyatligi darajasi kafedra mudiri tomonidan tekshirilib,
uning imzosi bilan tasdiglanadi. YOzma ishni o‘tkazish asosan VII semestrning
so‘nggi ikki o‘quv haftalariga mo‘ljallangan bo‘lib, u belgilangan haftalardagi
mazkur fan bo‘yicha o‘quv mashg‘ulotlari chog‘ida o‘tkaziladi. YOzma ish
variantida 3 ta savol tayanch iboralari bilan keltiriladi. YOzma ishlarni baholash
mezonlari yakuniy baholashga ajratilgan 30 balldan kelib chiggan holda ishlab
chiqiladi, ya’ni har bir savolga maksimum 10 balldan to‘g‘ri keladi. YOzma ish
o‘tkazilgandan keyin ikki kun davomida professor-o‘qituvchilar uni tekshirib
baholaydilar va talabalar e’tiboriga etkazadi. YOzma ish hajmi talabaning fan
bo‘yicha tasavvuri, bilimi, amaliy ko‘nikmasini baholash uchun etarli bo‘lishi
Zarur.

6. Reyting natijalarini gayd qilish tartibi
Fanlardan talabaning bilimini baholash turlari orqali to‘plagan ballari har bir
semestr yakunida professor-o‘qituvchi tomonidan reyting qaydnomasi va
talabaning reyting daftarchasiga butun sonlar bilan gayd qilinadi.
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