
MiHicTepcTBO ocBrra i HayKH YKpaiHH 

CyMOBKHH gep^aBHHH yHiBepcHTeT 

UeHTp 3aoHHoi, gncTaHiUHHoi Ta BenipHboi opM HaBnaHHii 

KacJ)egpa ejieKTpoeHepreTHKH 

npoeKT g o n y m e r o g o 3axncTy 

3aB. Ka egpo ejieKTpoeHepreTHKH 

I.JI. JJe6egHHcbKHii 

« » 20 p. 

K B A J I ^ I K A I J I H H A POBOTA EAKAJIABPA 

TeMa «AHajii3 3axogiB eHepro36epe^eHHH Ta onTHMi3auin 
e^eKTpHHHo'i nacTHHH nigcTaHuii'» 

CneniajibHicTb 141 «EjieKTpoeHepreTHKa, eneKTpoTexHiKa Ta ejieKTpoMexaHiKa» 

BnKoHaB cTygeHT rp. ETgH-61rj i B. r . BaGnn 

KepiBHHK K.T.H., goneHT B . B . BojioxiH 

CyMH 2 0 2 0 



CyMCbKHH gep'/KaBHHH yHiBepcHTeT 

U,eHTp 3aoHHOi, gHCTaHniiiHoi Ta BeqipHboi opM HaBHaHHil 

KacJ)egpa ejieKTpoeHepreTHKH 

CneniajibHicTb 141 «EjieKTpoeHepreTHKa, ejieKTpoTexHnca Ta ejieKTpoMexaHiKa» 

3 A T B E P £ ) K y i O 

3aB. Ka egpo ejieKTpoeHepreTHKH 

I.JI. ^e6egHHCBKHH 

" " 2 0 _ p. 

3 A B A A H H H 

Ha K B a j ^ i K a i u i m y po6oTy 6a icaj iaBpa 

BaGuqa BorgaHa reHHagiiioBHHa 

1. TeMa POGOTH: «AHajii3 3axogiB eHepro3Gepe>KeHHJi Ta onTHMi3aniii ejieKipuHHoi 

qacTHHH nigcTaHiiii» 

3aTBepg>KeHa HaKa3oM no yHiBepcHTeTy N Big 

2. TepMiH 3gani CTygeHToM 3aKiHqeHoi POGOTH 
3. BuxigHi gaHi g o POGOTH: cxeMa nigcTaHiiii, napaMeTpu Ta xapaKTepucTHKu 

eneMeHTiB nigcTaHiiii, goGoBi rpa iKH HaBaHTa^eHb cno^HBaniB. 

4. 3MicT po3paxyHKoBo-noacH^BanbHoi 3anucKH (nepejiiK nuTaHb, inci HeoGxigHo 

Bupinnrra): 

- BcTyn; 

- AHani3 cyqacHoro cTaHy oG'eKTa peKoHcTpyKiiii; 

- Po3paxyHQK cTpyMiB KopoTKoro 3aMHKaHHa; 

- Po3poGKa 3axogiB m o g o peKoHcTpyKiiii ejieKTpHHHoi qacTHHH nigcTaHiiii; 

- iHguBigyanbHe 3aBgaHHa; 

- BHCHOBKH. 
5. nepeniK rpa iqHoro MaTepiany (3 TOHHHM 3a3HaqeHHiiM OGOB'JBKOBHX KpeoueHb): 
- cxeMa nigcTaHiiii 35/10 KB g o peKoHcTpyKiiii; 

- cxeMa nigcTaHiiii 35/10 KB nicjiii peKoHcTpyKiiii. 



K A J J E H ^ A P H H H n J J A H 

N°n/n Ha3Ba eTaniB PO6OTH CTPOK BHKOHaHHa eTaniB 
po6OTH 

1 
AHani3 pe>KHMy PO6OTH o6'eKTy 

g o peKOHCTpyKijii 
27 .04-04 .05 .2020 

2 Po3paxyHKOBa nacTHHa 05 .05-15 .05 .2020 

3 
Po3po6Ka 3axogiB m o g o 

peKOHCTpyKiii 
16 .05-21 .05 .2020 

4 iHguBigyanbHe 3aBgaHHii 22 .05-27 .05 .2020 

5 Q(J)opMjieHHii PO6OTH 28 .05-05 .06 .2020 

CTygeHT 

(nignuc) 

KepiBHHK PO6OTH 
(nignuc) 



Р Е Ф Е Р А Т 

с. 56, рис. 9, табл. 17, кресл. 2. 

Б і б л і о г р а ф і ч н и й опис: Бабич Б.Г. Анал із з аход ів енергозбереження т а 

оптимізація електричної частини підстанції [Текст] : р о б о т а на здобуття 

кваліфікаційного ступеня бакалавра; спец: 141 - Електроенергетика, електротехніка 

т а електромеханіка / Б .Г. Бабич; наук. керівник В . В . Волох ін . - Суми: С у м Д У , 2020 . 

- 56 с. 

К л ю ч о в і с л о в а : підстанція, силовий трансформатор , струми короткого 

замикання, вимикач, роз ' єднувач , релейний захист ; 

подстанция, силовой трансформатор , токи короткого замыкания , 

выключатель , разъединитель, релейная з ащита ; 

substation, power transformer, short-circuit currents, switch, disconnector, relay 

protection. 

К о р о т к и й о г л я д : Виконано аналіз роботи підстанції , перевірку потужностей 

силових трансформатор ів , розрахунок добових навантажень т а струмів короткого 

замикання. Проведено вибір комутаційного т а вимірювального обладнання, 

релейного захисту силового трансформатора . Розглянуті організаційні з аходи для 

безпечного проведення робіт на підстанції , питання впливу електромагнітного поля 

на організм людини т а засоби захисту робочого персоналу від впливу небезпечних 

і шкідливих факторів. 



ITepejiiK yMOBHux CKoponeHb 

B B - BaKyyMHHH BHMHKan; 

B P n - BigKpuTHH po3nogijibHHH npucTpifi; 

E M n - eneKTpoMarHiTHe none ; 

3 P y - 3aKpuTa po3nogijibHa ycTaHOBKa; 

K3 - KopoTKe 3aMHKaHHii; 

KJJ - Ka6enbHa m m a ; 

K P y - KOMnneKTHa po3noginbna ycTaHOBKa; 

K P y 3 - KOMnneKTHa po3noginbna ycTaHOBKa 3OBHimHa; 

K T n - KOMnneKTHa TpaHc(opMaTopHa nigcTaHiiia 3OBHimHboro BcTaHOBneHHa; 

M B - MacnaHHH BHMHKan; 

O n H - o6Me^yBan nepeHanpyru HemHifiHHfi; 

n A T - ny6ninHe AKiiioHepHe ToBapucTBo; 

n J J - n o B n p a m m m a eneKTponepegaBaHHa 3 Hei3onbOBaHHMH npoBogaMu; 

n C - nigcTaHiiia; 

PEM - pafioHHi eneKTpuHHi Mepe^i; 

P3A - penefiHufi 3axucT Ta aBTOMaraKa; 

P n - po3noginbHufi nyHKT; 

P n H - perynKmaHHa Hanpyru nig HaBaHTa^eHHaM; 



3 M I C T 

B C T y n 8 

1. CynacHufi cTaH Ta aHajii3 po6oTH nigcTaHiiii 9 

l . l . C x e M a 3OBHimHboro i BHyTpimHboro ejieKTponocTanaHHa nigcTaHiiii 9 

1.2 AHam3 peKHMy po6oTH 9 

1.3 XapaKTepucTHKH oGuagrnHHa nigcTaHiiii 10 

1.3.1.CunoBi TpaHc(opMaTopu 10 

1.3.2.Po3'egHyBani 12 

1.3.3.Big'egHyBani 12 

1.3.4.KopoTKO3aMHKani 13 

1.3.5.MacnaHi BHMHKani 13 

1.3.6.BaKyyMHi BHMHKani 14 

1.3.7.TpaHc(opMaTopu cTpyMy 14 

1.3.8.TpaHc(opMaTopu Hanpyru 15 

1.3.9.3ano6i>KHHKH 16 

1.3.10. KoHgeHcaTopu B/H 3B'a3Ky 16 

1.3.11. 3a ropogKyBani 17 

2. nepeBipKa noTyKHocTi TpaHc(opMaTopiB Ta po3paxyHOK cTpyMiB KopoTKoro 

3aMHKaHHa 18 

2.1.AHam3 noTyKHocTi CHJIOBHX TpaHc(opMaTopiB 19 

2.2. Po3paxyHOK cTpyMiB KopoTKoro 3aMHKaHHa 21 

3. B u 6 i p eneKTpuHHoro oGuagHaHHa Ta pejiefiHoro 3axucTy 25 

3.1 B u 6 i p BHCOKOBOJIKTHHX BHMHKaniB 25 

3.2. B u 6 i p BHMHKaniB 10 KB 29 

3.3. B u 6 i p po3'egHyBaniB Ha cTopoHi 35 KB 31 

3.4 3axucT Big nepeHanpyr y BHcoKOBOJiKraiii MepeKi 32 

3.5. B u 6 i p BHMipKBanbHux TpaHc(opMaTopiB cTpyMy Ha cTopoHi 35 KB 34 

3.6. B u 6 i p BHMipKBanbHux TpaHc(opMaTopiB cTpyMy Ha cTopoHi 10 KB 37 

3.7. B u 6 i p TpaHc(opMaTopiB BjiacHux noTpe6 39 

BP 5.6.141.590 BP 5.6.141.590 
3MH. ApK.. N° doKyM. nidnuc Mama 

BP 5.6.141.590 

. Ba6uH AHani3 3axodie flim. ApK.. ApKyoiie 

KOHC. BonoxiH eHepeo36epe>KeHHH ma 6 56 

KepieHUK onmuMi3au,in eneKmpuuHO'i 

CyMflY ETdH-61an H. KoHmp. uacmuHu nidcmaHujj CyMflY ETdH-61an 
3ameepd. Jle6eduHCbKuu 

CyMflY ETdH-61an 



3.8 BuGip pejieiiHoro 3axucTy 40 

4.lHgHBigyajibHe 3aBgaHHa 45 

4.1 OpraHi3aiiiiiHi 3axogu giia Ge3neqHoro npoBegeHHa poGiT Ha nigcTaHiiii 45 

4.2. BniiHB eieKTpoMarHiTHux noiiiB Ha iiiogHHy Ta 3axogu 3axucTy 49 

4.3 3acoGu 3axucTy poGoqoro nepcoHaiy nigcTaHiiii Big BniiHBy HeGe3neqHux 
aKTopiB 52 

B H C H O B K H 55 

C n H C O K J I I T E P A T W H : 56 

Jlucm 

BP 5.6.141.590 3 7 
3MiH. ApK. N° doKyM. nidnuc Mama 

7 



B C T y n 

BHacjiigoK SMUIH B ocTaHHi g e c a r a p i ™ KiriMaraHHux yMOB SHanm KiiiBKicTB 

no6ygoBaHHx y 70-Ti poKH nigcTaHiiifi e TaKO^ BpasiiuBUMH g o gi i nigBumeHux 

HaBaHTa^eHb. Mipoio iie BuaBiiaeTBca B ociHHBo-SHMoBHfi nepiog. 

KpiM Toro, cTaHoM Ha cBorogHi B eHeprocucTeMax cucTeMH nepegani 

eKcnnyaTyeTbca 6 4 % npucTpoiB (Big sara iBHoi KiiiBKocTi), a K BignpamoBaiiH 

HopMaTHBHHfi cTpoK cuy>K6H. 3annmaeTBca Ha BucoKoMy piBHi BigcoToK npucTpoiB, 

aKi eKcnuyaTyiOTBca 30-40 i GiiiBHie poKiB, a TaKo>K BigcoToK MiKpoeiieKTpoHHHx 

npncTpoiB s i CTPOKOM eKcniiyaTaiiii Gimme 12 poKiB, mo e HenpunycTHMHM s a 

cynacHHMH BHMoraMH g o xapaKTepucTHK Ta ix iH opMaTHBHOCTi. H a 3 p i i a rocTpa 

Heo6xigHicTB peKoHcTpyKiiii Ta MogepHisaiiii saxucr iB ITJI Ta A T , BBegeHux B 

eKcnjiyaTaiiiio B 60 -70x poKax, a TaKo>K saMnia HaniBnpoBigHHKoBux saxucr iB, 

BBegeHnx B 70-80 poKH, aKi noBHicTio BunepnaiiH cBifi HopMaTHBHHfi pecypc, a Tawm 

He BignoBiga^TB cynacHHM HopMaM npoeKTyBaHHa Ta MÔ HBOCT cTBopeHHa 

aBToMaTH3oBaHux cucTeM onepaTHBHoro Ta npoTuaBapifiHoro KepyBaHHa. 

BHacjiigoK HBoro BHHHKae noTpe6a goKopiHHoro TexHWHoro nepeocHameHHa Ta 

peKoHcTpyKiii n C , ocKiiiBKH npoeKTHufi pospaxyHKoBufi TepMiH eKcniiyaTaiiii 

6iiiBiHocTi 3 HHX Bme saKiHHHBca. OgHHM is TaKux o6'eKTiB e nigcTaHiiia 35 /10 KB, aKa 

nproHanera giia eneKTponocTanaHHa nignpueMcTB MicTa Ta no6yTOBux 

eneKTpocno^HBaniB. B cuiiy Toro, mo Ha nigcTaHiiii BHKopucToByeTBca sacTap i i e 

i3HHHO i MopaiBHo o6uagHaHHa, aKe M o ^ e npuBecTH g o BigMoBH i BTpara ^HBueHHa 

BignoBigaiBHux cno^HBaniB, BOHO BHMarae saMiHH Ha 6 i i B m gocKoHaie i HoBe. 
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1. CyHHCHHH CTHH TH HHHJiis po6oTH nigcTHHaii 

1.1. CxeMa soBHumiboro i BHyTpimHboro eieKTponocTaHaHmi nigcTaHiiii. 

flocnigasyBaHa nigcTaHiim 35/10 KB e rommKyBaiibHoio gBOTpaHc opMaTopHOIO 

nigcTaHiiieio. Cno^HBanaMH eieKipoeHepri i e B ocHoBHoMy eneKTponpHHMani II i III 

KaTeropifi, KiibKicTb cno^HBaniB I KaTeropii HesHanm. ^ B i e H H * nigcTaHiiii 

Big6yBaeTbca no i i m a x 35 KB, Big n C 110/35/10. CxeMa g a r o i n C e TynuKoBoo. 

BigKpuTi posnoginbni npucTpoi ( B P n ) BuKoram s a cnpomeroio c x e M o o 

nigcTaHiiii. H a B P n 35 KB BcTaroBjiero gBa CHJOBHX TpaHc opMaTopH noTyxaiicTio 

6,3 M B A , Ko^eH. BcTaHoBieHi Ha i i m a x pos 'egHyBani, gaiii Ha ceKiiii IIIHH 35 KB. 

y 3 P n 10 KB posMimem KoMipKH K P Y . KoHcTpyKTHBHoo oco6miBicTio K P Y e 

MeTaieBa n n ^ a p o s g m e r a neperopogKaMH Ha B i g c k u : s6ipHux muH, BHKonyBaHHa 

BisKa, pos'egHyBaniB KoHTaKTiB, TpaHc opMaTopiB cTpyMy i Ka6em>Hoi s6ipKH, 

n p u i a g o B o i m a H. B i g KoMipoK K P y 3 ^ > ^ cno^HBani MicTa Ta npoMucioBicTb. 

H a CHIOBHX TpaHc opMaTopax e Mo^iHBicTb sgiiicHeHmi peryiiOBaHHa Hanpyru 

Big HaBaHTJDKeHmi, He BUBoganu TpaHc opMaTop s p o 6 o r a . B KoMipKax K P y 3 

SMoHToBaHi MacmiHi BHMHKani Tuny M K n - 3 5 KB, B M - 3 5 KB, B T - 3 5 KB, B M r - 1 0 KB, 

B M n - 1 0 KB , B M M - 1 0 , B K - 1 0 . B M n 3 - 1 0 i BaKyyMHi Tuny B B B - 1 0 , B B T 3 J I - 1 0 , 

B B 3 n - 3 5 , B P 3 5 H C M . 

nepeBar gaHoi cxeMu Momia BigHecra npocroTy, eKoroMWHicTb, gocuTb 

BucoKy HagifiHicTb B eneKTponocTanaHHi. 

1.2 A H a i i s pemiMy p o 6 o r a 

B 6 y g i B i i nigcTaHiiii (BBegeHo B e K c n i y a T a i i o B 1972 p o i i ) posTamoBam saKpuri 

posnog i ibn i npucTpoi 10KB ( 3 P n - 1 0 K B ) 1 i 2 C m , aKi > ^ > ^ Big IIIUHHUX MocTiB 

CUJIOBUX TpaHc opMaTopiB. PenefiHi m a H ynpaBimmi , c u r H a i i s a i i i , BiacHux noTpe6 

i saxucTiB CUJIOBUX TpaHc opMaTopiB, BBogiB 35-10KB, CMB-10KB s r a x o g a T b d B 
oKpeMoMy npuMimeHHi 6yg iBi i . T a w m B oKpeMux npuMimeHmix 6 y g i B i i sHaxogaTbca 

MaficTepHa B B B Ta no6yToBe npuMimeHmi B B B . 

OGiagraHmi 3 P n - 1 0 K B posTamoBaHe B oKpeMux npuMimeHmix nigcTaHiiii i 

cKiiagaeTbca s KoMipoK Tuny K C B - 6 6 s B u M u K a w u B M r - 1 3 3 , B M r - 1 0 , i p o s g m e r o 

Ha gBi ceKiiii, mo ^ B i ^ b c * Big TpaHc opMaTopiB. 
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TpaHC(|)opMaTopH BjiacHHx noTpe6 posTamoBaHi Ha B P n - 3 5 K B i oropogrcem 

ciTHacTHMH oropo>KaMH: T B I I - 1 THny T M - 2 5 / 1 0 noiyaff l icno 25 KBA, Ta T B n - 2 THny 

T M - 2 5 / 1 0 ronyafflicno 25 KBA. Macuo-HanoBHem TpaHc opMaTopH 3 npupogHHM 

oxouogmeHHaM, HanpyroK 10/0,4 KB, piK BBegeHHa B eKcnuyaTaHiiK T B I 1-1983, 

T B n 2 -1984 piK. 

CnnoBi TpaHc opMaTopH 1T THny T M 6 3 0 0 / 3 5 , 2 T THny T M H - 6 3 0 0 / 3 5 - 6 4 - Y 1 , 

noTy^HicTK 6300 KBA KÔHHH. Macuo-HanoBHem TpaHc opMaTopH, TpH a3Hi, gBox-

o6MoTKoBi 3 npupogroiK HupKyuaHieiK Macua. TpaHc opMaTopH BBegeHi B 

eKcnuyaTaHiiK 1T-1973 poHi, 2T-1980poKy. 

BigKpHTHH po3noginbHHfi npucTpifi, po3TamoBaHHH Ha Tepuropii n C i 

npH3HaneHHfi gua npuHoMy eueKTpuHHoi eHeprii HanpyroK 35 KB 3 6oKy noBnpaHoi 

niHifi 35 KB Ta nigBegeHHa ii go CHJIOBHX TpaHc opMaTopiB 1T, 2T. BiH cKuagaeTbca 3 

C m - 3 5 K B , Ha aKiH po3TamoBaHi IHHHH po3'egHyBani Tuny P H £ 3 - 3 5 / 6 0 0 B KiubKocri 

3 mT, MacnaHHx BHMHKaniB M B - 3 5 - 1 T Tuny B T £ - 3 5 - 6 3 0 - 1 0 Y 1 B KiubKocri 1 mT. i 

M B - 3 5 - 2 T Tuny T B £ - 3 5 - 6 3 0 - 1 0 Y 1 , po3pagHHKiB P B C - 3 5 - 1 T B KiubKocri 3 mT, P B C -

3 5 - 2 T B KiubKocri 3 mT. 

Ka6ejibHHH KaHau nproHaneHHii gua npoicuagaHHa KoHTpoubHHx i CHUOBHX 
Ka6eniB Big npHMimeHHa 3PI-10KB go o6uagraHHa B P I - 3 5 KB, CHUOBHX 
TpaHc opMaTopiB, MacnaHHx BHMHKaniB M B - 3 5 - 1 T - 2 T BHKoraHHH B 3eMui 3 6eTOHHHx 

joTKiB. 

B c i BigxigHi ji imi 10 KB, BBogu 10 KB CHUOBHX TpaHc opMaTopiB oGuag ram 

npunagaMH o 6 u k y eueKTpoeHeprii no Hanpy3i 10 KB. TpaHc opMaTopH BuacHHx 

noTpe6 o G u a g r a m npuiiagaMH o 6 u k y eueKTpoeHeprii HanpyroK 0,4 KB, mo go3Bouae 

BpaxyBaTH HagxogmeHHa eueKTpuHHoi eHeprii Ha IHHHH 10 KB nigcTaHHii i Biggany 

eneKTpHHHoi eHeprii aK no cTopoHi 10 KB, TaK i no cTopoHi 0,4 KB. 

1.3 XapaKTepucTHKH o6uagraHHa nigcTaHHii. 

1.3.1.CHiioBi TpaHc opMaTopH. 

C u i o B i TpaHc opMaTopH, BcTaroBjieHi Ha nigcTaHHii, nproHanem g u a 

nepeTBopeHHa eueKTpuHHoi eHeprii ogHoro Kuacy Hanpyru B , a TaKo>K 3B'a3Ky 
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MUK OKpeMHMH giiiaHKaMH eneKTpHHHOi Mepe^i i peryuiOBaHHfl Hanpyru B Mepe^i. 

TpaHC(|)opMaTopH Hanpyroio 35/10 KB, TpH a Hi, Macjio-HanoBHem, 3 peryuiOBaHHaM 

Hanpyru nig HaBaHraKeHmiM (PnH). OCHOBHHM eiieMeHTOM KOHcTpyKiiii cmioBoro 

TpaHc opMaTopa e MarHiTonpoBig, Ha CTpmKmrx aKoro HacagmeHO O6MOTKH. 
MarHiTonpoBig 3 o6MoTKaMH - n,e aKTHBHa nacTHHa (po3MiineHa B 6aKy 

TpaHc opMaTopa i 3ajiHTa TpaHc opMaTopHHM MaciiOM). Ha KpHiniii TpaHc opMaTopa 

BcTaHOBiroiOTBca Maciio-HanoBHeHi BBogu 35-10 KB, BHyTpinimi nopo^HHHa *KHX 
n o B t o H a 3 6aKoM TpaHc opMaTopa. TaKO>K Ha KpHiniii TpaHc opMaTopa 3MoHToBaHi 

po3mup^Bani gmi KOMneHcaiiii TeMnepaTypHux 3MiH piBHa Maciia. Po3iiiHpK)BaHi 

3'egHaHi 3 6aKOM TpaHc opMaTopa Tpy6onpoBogoM nepe3 ra3OBe peie , e ejieMeHTOM 

ra3OBoro 3axucTy TpaHc opMaTopa. 

Ta6u . 1.-TexHiHHi gaHi CHIOBHX TpaHc opMaTopiB n C 

AucneTHepcbKe HaftMeHyBaHH* 1T 2 T 

T u n TpaHc opMaTopa 
T M -
6300 /35 

T M H -
6300 /35 

noTymricTB TpaHc opMaTopa, 
KBA 6300 6300 

CxeMa i rpyna 3'egHaHB Yo/A-11 Y/A-11 

T u n peryuiOBaHHii Hanpyru n B B PHTA-
35/320 

HoMiHajiBHHH cTpyM, A 104,0/346,0 103,9/350,7 

Hanpyra K 3 , % 7,5 7,5 

noBHa Bara, T 16,9 19,925 
B a r a Maciia 4 ,80 5,90 

B a r a aKTHBHOi nacTHHH, T 8,10 8,016 
3aBogcbKHfi HOMep 85366 112581 
PiK BHrOTOBieHHa 1972 1980 

TexHiHHi gaHi T B n 
AucneTnepcbKe HaftMeHyBaHH* 4 1 T 4 2 T 
T u n TpaHc opMaTopa T M - 2 5 / 1 0 T M - 2 5 / 1 0 

noTy^HicTB TpaHc opMaTopa, 
KBA 2 5 2 5 

HoMiHaibHHH cTpyM, A 1,44/36,1 1,44/36,1 
Hanpyra K 3 , % 4,0 4,0 
CxeMa i rpyna 3'egHaHB Y/Y0-0 Y/Y0-0 
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1.3.2.Po3'egHyBaHi 

Pos'egHyBani aBnaiOTb CO6OO KOMyTaniiiHi anapa ra , OCHOBHHM nproraHeHHaM 

aKux e CTBopeHHa BuguMoro po3pHBy Mi>K giiiaHKOK) eueKTpoycTaHOBKH, BHBegeH B 

peMoHT i cyMUKHHMH CTpyMonpoBigHHMH HacTHHaMH, mo nepe6yBa^Tb n ig Hanpyroio. 

OcKinbKH po3'egHyBani He MaoTb gyroracHiibHHx npucTpoiB, onepanii 3 HHMH 
(BKHOHeHHa-BigKnoneHHa) BHKoHyoTbca B iiaHLiK>rax 6e3 CTpyMy, mo 3HaxogaTbca 

n ig Hanpyroio a6o 6e3 Hanpyru. 

Po3'egHyBani MaoTb BigHocHo npocTy KOHCTpyKnro. H a 3arajibHiii MeTaneBifi 

paMi 3rigHo 3 Hanpyroio, Ha aKe 3acTocoByoTbca po3'egHyBaHi, BCTaHoBjieHi 

i3onaTopn. H a i3OiiaTopax po3TamoByoTbca pyxoMi Ta HepyxoMi CTpyMOBegyH 

eneMeHTH. PyxoMi eueMeHTH po3'egHyBaHiB (HO>Ki) 3 gonoMoroK) CHCTeMu Tar 

noB'a3aHi 3 npuBogoM po3'egHyBaHa. Po3'egHyBaH 3acTocoByoTbca B 

eiieKTpoycTaHoBKax, po3TamoBaHHx aK B npuMimeHHax, TaK i Ha BigKpuTOMy noBiTpi. 

Haii6ijibiiie 3acTocyBaHHa B eueKTpoycTaHOBKax g o 20 KB. ^ u a BKioneHHa i 

BigKiiiOHeHHa po3'egHyBaHiB 3acTocoByoTbca pyHHi npuBogu BaKiubHoro Tuny. 

3a6e3nenyoTbca BOHH 3a3eMiooHHMH HÔ MH, npuBig aKux Mae 6uoKyBaHHa 3 

npuBogoM po3'egHyBana. 

1.3.3.Big'egHyBani 

Big 'egHyBani no CBOIH KOHCTpyKijii MaoTb HeBeiHKy BigMiHHicTb Big 

po3'egHyBaniB. H o ^ i Big'egHyBaniB MaoTb npaKTHHHO TaKy >K KOHCTpyKnro, aK i 

po3'egHyBaniB. OcHoBHe nproraHeHHa - BiggiiieHHa nonrcogaceHOi giiaHKH Big 

cyMDKHOi giiaHKH eueKTpHHHoro iiaHLiK>ra B 6e3 CTpyMoBy nay3y. MÔ IHBO TaKO>K 

BigKiiiOHeHHa Big'egHyBanaMH CTpyMiB HaMarameHHa TpaHc opMaTopa i 3apagHux 

CTpyMiB eneKTponepegan. 

Big 'egHyBani 3a6e3nenyoTbca npy^HHHHMu npuBogaMH, aKi npamoiOTb, aK 

npaBHio, Ha BigKiOHeHHa. BiemoHeHHa npoBoguTbca BpyHHy. y MoMeHT BigKiiiOHeHHa 

Big'egHyBana gHCTaHiiiiiHO 3i m u r a ynpaBiiHHa a6o aBTOMaraHHO MexaHi3M BiiibHoro 

po3HenieHHa 3BiibHaeTbca n p y m a M H , n ig g i e i aKux Big6yBaeTbca BigiemoHeHHa. 

Mac BigKiiHeHHa CTaHOBHTb 0,5 - 0,6 ceK. 
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1.3.4.KopoTK03aMHKaHi. 

KopoTK03aMHKaHi npu3HanaKTbca gjia CTBopeHHa nnyHHoro K 3 . 

KopoTK03aMHKani Ha Hanpyry 35 KB - gBonojiKCHi, gjia CTBopeHmi K 3 MUK a3aMH. 

KoHCTpyKTHBHo KopoTK03aMuKan BHKoHaHHfi Ha CTpn^HeBoMy i30jiaTopi. 

PyxoMHfi KoHTaKT y BHrnagi H0Ka 3a3eMjieHb i 3'egHaHufi i30jiaiiiiiH0i Ta roK 3 

npy^HHHHM npHBogoM. KopoTK03aMHKaH BCTaHoBjiKKTbca CnijibHo 3 Big'egHyBaneM 

Ha nigcTaHniax, mo cnopygKyKTbca 3a cnpoineHuMu CxeMaMH, 6e3 BHMHKaniB Ha 

CTopoHi Bnmoi Hanpyru. B3aeMogia KopoTK03aMHKana i Big'egHyBaniB Big6yBaeTbca 

HaCTynHHM HHH0M. 

R p u nomKog^eHHi CHJIOBOH) TpaHc opMaTopa fioro 3axHCT n o g a e oneparaBHHii 

CTpyM Ha npHBig KopoTK03aMHKana. KopoTK03aMHKan BKjiKHaeTbca i CTBopKe iinyHHe 

K 3 Ha niHii, aKa BigmronaeTbca li 3axucT0M 3a gonoMoroK BHMHKaniB. n ic j i a 

BigKHKneHHa m m i Big'egHyBan nomKogKeHoro TpaHc opMaTopa BigKjronaeTbca i 

A R B BKHKHae BHMHKani KHBHJbH0l mmi . 

1.3.5.MacjaHi BHMHKani. 

Ha nigcTaHiuax 35 KB 3HaxogaTbca B eKcnjiyaTaiiii Macnam BHMHKani MKn-35 

KB, BM-35 KB, BT-35 KB, 3-35 KB Ha Hanpyry 35 KB i ropmK0Bi Macnam BHMHKani 

Majioi eMHocTi THny B M r - 1 0 KB, BMTI-10 KB Ha CTpyMH g o 1500 A , B M T O - 1 0 Ha 

CTpyMH noHag 1500 A , M r r i M r Ha Hanpyry 6-10 KB i CTpyMH g o 6000 A , B M M - 1 0 , 

BK-10. 

y MacnaHux BHMHKanax Bcix TuniB Macro 3acT0C0ByeTbca gjia raciHHa gyru , a y 

BHMHKanax 3 BejimcoK eMHicTK Macjia BOHO 3acT0C0ByeTbca me fi B aKocTi i30jianii 

CTpyM0Begynux nacTHH. BuMHKani 3 ManuM o6'eM0M Macjia MaKTb 6aKH, aKi 

3HaxogaTbca nig HanpyroK Ta i30jib0Bam Big 3eMjii. B n p o i e c i BigmroneHHa 

MacnaHoro BHMHKana MiK fioro KoHTaKTaMH BHHHKae eneKTpuHHa gyra . n i g g i e K 

BHCOKOI TeMnepaTypu Big6yBaeTbca po3KjiagaHHa Macna Ta iHTeHCHBHe BugineHHa ra3y 

3 yTBopeHHaM ra30Boro Mixypa B o6jiacTi po3MHKaHHa KoHTaKTopiB. 

y ra30B0My 6aKy MicTHTbca g o 70 % BogHK, mo no3HTHBH0 no3HanaeTbca Ha 

nponeci raciHHa gyru . BenuKufi THCK y ra30B0My 6aKy TaK0K cnpuae nponecy raciHHa 

gyru . £ j i a 36ijibineHHa 3garaocTi BigmroneHHa MacnaHux BuMuKaniB 3acT0C0ByKTbca 
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gyroracuiibHi KaMepu 3 aBTora30BHM gyiraM, B aKux Big6yBaeTbca po3MHKaHHa 
KOHTaKTiB. 

1.3.6.BaKyyMHi BHMHKani. 

BaKyyMHi BHMHKaH - iie KoMyTaiiifiHi anapara, po3puB KOHTaKTiB B aKux 

npoBoguTbca B KaMepax, aKi nepe6yBaiOTb nig BaKyyMoM. BignoBigHo, 3a paxyHoK 

ilboro, cnpomyeTbca KoHcTpyKiiia HEX BHMHKaniB B nopiBHaHHi 3 MaciiaHHMH 

BHMHKanaMH, nigBHiiryeTbca KoMyTaiiiftHHii i MexaHiHHHft pecypc, a TaKo>K 3HaHHo 

cnpomyeTbca ix eKcniiyaTaiiia. 

H a nigcTaHHiax 35 KB 3HaxogaTbca B eKcnuyaTaiin BaKyyMHi BHMHKaH 10-35 KB 

HacTynHux TuniB: B B B - 1 0 , B B T 3 J I - 1 0 , B B 3 n - 3 5 , B P 3 5 H C M . Hi BHMHKaH e 

mBugKogi^HHMH, TpHnoinocHHMH KoMyTaiiiftHHMH anapaTaMH, nproraneHHMH giia 

KoMyTaHifi B TpH(j)a3HHx eneKTpuHHux K o i a x Hanpyrora 6-10 KB Ta 35 KB, aK B 

HopMaibHux pe^HMax, TaK i B aBapifiHux 3 Mo^KiraBic™ BigKuiOHeHHa HoMiHaibHux 

cTpyMiB KopoTKoro 3aMHKaHHa. 

PiBeHb Maciia B nouiocax BHMHKana noBHHeH 6 y r a nocepeguHi Macuo noKa3HHKa 

(npu6nH3Ho 24 ii B KÔHHH noinoc npu Wp.cp. = + 1 0 - 2 0 ° C ) . n i c i a npoBegeHHa 40 

BigKi^neHb cTpyMy K 3 B M e ^ a x 12-20KA Heo6xigHo npoBecra nepeBipKy 

eneKTpHHHoi MiirHocri i3oiiaiin TpaHc(opMaTopHoro M a c i a B nouiocax. M a c u o cuig 

nepeBipaTH 3 nepioguHHicTio 1 pa3 B piK B nepmi gBa poKH eKcnuyaTaiiii i oguH pa3 Ha 

Komri Tpu HacTynHi poKH. Macuo Heo6xigHo 3aMiHHTH, aKino BOHO Mae npo6uBHy 

MiiHicTb 15 KB. 

1.3.7.TpaHc(opMaTopu cTpyMy. 

BuMipraBaibHi TpaHc(opMaTopu cTpyMy nproHanem gua miBueHHa KoHrpoubHo-

BHMipraBaibHHx npuiiagiB cTpyMy i cTpyMoBux uaHiiioriB peueiiHoro 3axucTy i 

aBToMaTHKH. 3acTocyBaHHa TpaHc(opMaTopiB cTpyMy go3Boiae 3HH3HTH BeiHKi 

3HaneHHa nepBHHHux cTpyMiB go TaKux 3HaneHb y BTopuHHifi OGMOTEJ, aKi 3pyHHi gua 

5KHBiieHHa npuiagiB i peue, a TaKo>K npoBecra po3B'a3Ky no Hanpy3i MUK CHUOBHMH 
uaHuroraMH BTopuHHoi KoMyTaiiii. MaKcuMaibHe 3HaneHHa BTopuHHoro cTpyMy B 

HopMaiibHoMy pe^HMi He nepeBHinye 5A. 
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3a KOHCTpyKiueio TpaHC(|)opMaTopH CTpyMy CKnagaoTbca 3 ogHoro a6o geKinbKox 

cepgeHHHKiB, Ha6paHHx 3 nHCTiB a6o C T p i ™ ejieKTpoTexHWHoi CTam, O6MOTOK, 
nepBHHHoi' Ta BTOPHHHOI. TpaHc opMaTop CTpyMy nepBHHHoi O6MOTKH, mo Mae Mane 

HHCJIO BHTKiB (Mome 6yTH i oguH BHTOK) 6ijibinoro nepepi3y, BKiOHaeTbca nocnigoBHo 

B nepBHHHe KOJIO. CTpyMoBi O6MOTKH npmiagiB i pene BKmonaiOTbca B KOJIO BTOPHHHOI 
O6MOTKH noCnigoBHo. PemuM po6ora TpaHc opMaTopiB CTpyMy noBHHeH 6yra 

6nH3bKHfi go pemuMy K3. n p u po3MHKaHHi BTOPHHHOI O6MOTKH TpaHc opMaTopa Ha 

3aTHCKanax O6MOTKH HaBoguTuca 3 EPC (KinbKa KB), aKa npegcTaBnae BenuKy 

He6e3neKy gna oGcnyroByiOHoro nepcoHany. KpiM m>oro, 3a paxyHoK 3pocTaHHa 

MarHiTHoro noToKy y 6araro pa3iB 36inbmy^Tbca BTpara B cepgenHHKy 

TpaHc opMaTopa CTpyMy, mo Mome npuBecTH go fioro neperpiBy i Buxogy 3 nagy. 

ToMy po3MHKaHHa BTOPHHHHX O6MOTOK TpaHc opMaTopiB CTpyMy 6e3 nonepegHboro 

BigKnraneHHa nepBHHHux KonoiB KaTeropuHHo 3a6opoHeHo. 

Ha nigcTaHiiax 35 KB 3HaxogaTbca B eKCimyaTaiiii TpaHc opMaTopH CTpyMy 

T O H - 3 5 M , T 0 3 M 3 5 A - Y 1 - 6araroBiTKoBi, Macno-HanoBHem, 3 ap opoBo 

i3onai iera , T O H ^ - 3 5 M , T 0 3 M 3 5 B - I Y 1 - 3 o6MoTKaMH gna gH epeH^ Horo 3axucTy 

naHKoBoro Tuny Ha CTpyMH Big 50 g o 1000 A. BTOPHHHHH CTpyM 5 A. nepBHHHa 

o6MoTKa i3onboBaHa Big BTOPHHHOI 3 gonoMoroio nanepoBoi i3onaiii i o6ugBi O6MOTKH 
noMimeHi B nopienaHoBHfi i3onaTop, 3anHTHfi MacnoM. 

1.3.8.TpaHc opMaTopH Hanpyru. 

BuMip^BanbHi TpaHc opMaTopH Hanpyru n p r o r a n e m gna nigKiiOHeHHa 

KoHTponbHo-BHMip^BanbHHx npunagiB, npunagiB oGnky eneKTpoeHeprii, O6MOTOK 
Hanpyru pene 3axucTy, aBTOMaraKH i ynpaBniHHa. TpaHc opMaTopH Hanpyru 

BigoKpeMmoiOTb BTopuHHi Kona i npunagu, BKmoHem y BTopuHHi O6MOTKH, Big 

BHCOKOI Hanpyru nepBHHHoi O6MOTKH. TpaHc opMaTopH Hanpyru H T M H - 6 - 1 0 KB, 

H A M H - 6 - 1 0 KB, 3 H O M - 3 5 KB, H A M H - 3 5 KB KpiM OCHOBHOI yHK^il - KoHTpomo 

Hanpyru, MaoTb TaKom MomnuBicTb KoHTpono HaaBHocTi 3aMHKaHHa Ha 3eMno B 

Mepemax 6-35 KB, 3a paxyHoK gogaTKoBoi O6MOTKH. 

TpaHc opMaTopH Hanpyru CKiagaiOTbca i3 CTaneBoro inuxTOBaHoro cepgenHHKa 

3 erneKTpoTexHiHHoi CTani, nepBHHHoi i BTOPHHHOI O6MOTKH. CBoeo nepBHHHoo 
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O6MOTKOK) TpaHC(|)opMaTopH Hanpyru nigKHKHaiKTbca go BHCOKOI Hanpyru. y 

BTopHHHy o6MOTKy npujiagH i pejie BKjiiKHaiKTbca napajiejibHO. noTy^HicTb 

TpaHc opMaTopiB Hanpyru HeBeiiHKa (Big gecaTKiB go coTeHb BOibT-aMnep). 

Aiia saGesnenemM HeoGxigroi TOHHOCH pe^HM ix po6oTH noBHHeH 

npn6nH3HTHcb go pe>KHMy xoiocToro xogy. TpaHc opMaTopH Hanpyru BHKOHyiKTbca 

OgHO a3HHMH aG0 TpH a3HHMH, gBOx-oGMOTKOBi aG0 TpbOx-oGMOTKOBi, 3 MaciaHHM 

oxouogmeHHaM aGo npupogHHM noBnpamiM, gjia BHyTpi Hboi• aGo 30BHiiHHboi 

ycTaHOBKH. 

1.3.9.3anoGi^HHKH. 

Ana 3axucTy eneKTpuHHux Kiji i OKpeMux HacTHH eieKTpoycTaHOBOK, a TaK0>K npu 

nopymeHHi ix HopMaiibHHx pe^HMiB POGOTH, 3acTocoByKTbca cneiiiajibHi a n a p a r a -

3anoGi^HHKH. B gaHHfi Hac BunycKaiKTbca BucoKOBOibTHi 3anoGi™KH 3 

3anoBHeHHaM KBapiiOBHM nicKOM cepii: n K - 3anoGi>KHHK KBapiiOBHfi, n K y -

nocuneHHH, n K H - 30BHiniHboi ycTaHOBKH, n K E - gjia ycTaHOBOK, cxuiibHux g o 

KOiHBaHb Ta BiGpaiiii, n K T i n K T y - gjia 3axucTy Ki i TpaHc opMaTopiB Hanpyru Ha 

3, 6, 10, 35 KB. B Mapiii 3anoGi>KHHKa g o gpoGoBOi pucKH 3a3HaneH0 Hanpyra B KB, a 

nicjia pucKH - HaiiGijibiiiHH HOMiHaibHufi cTpyM B aMnepax. B eiieKTpoycTaHOBKax g o 

1000 B HaiiGijibiii nonnipemiMH 3anoGi>KHHKaMH e n P - 2 i n H - 2 . 

1.3.10. KoHgeHcaTopu B/H 3B'a3Ky. 

KoHgeHcaTopu B/H 3B'a3Ky e ogHHM 3 eieMeHTiB KaHajiy 3B'a3Ky. 3acTocyBaHHa 

KOHgeHcaTopiB noacHKeTbca Ha BiacTHBocTi 3MiHH eMHicHoro onopy B 3ajie>KHocTi Big 

HacTOTH cTpyMy, mo TyT npoTiKae. Aiia cTpyMiB BHCOKOI HacTOTH (200-300 Kri i ) Heft 

onip gyme Maiufi, gjia cTpyMy npoMuciOBOi HacTOTH (50 Tii) 3HaHH0 BHine. TaKHM 

HHHOM, KOHgeHcaTop He nponycKae Hepe3 ceGe cTpyMH npoMuciOBOi HacTOTH, i He 

nepeniKog>Kae npoxog^ceHHK Hepe3 Hboro cTpyMiB BHCOKOI HacTOTH, Ha aKux 

BigGyBaeTbca nepegana n^opMaiin no KaHajiy B/H 3B'a3Ky Hepe3 

eieKTponepegaH Big ogHoro npucTpoK 3B'a3Ky go iHinoro. 

KOHgeHcaTop cKiagaeTbca 3 ap p B r noiioro i30iaTopa, 3aKpuToro 3 OGOX 
GoKiB MeTaieBHMH KpuiKaMH. B c e p e g u m iiboro i30 iaTopa HaGpaHHfi naKeT OKpeMux 

nanepoBux KOHgeHcaTopiB, 3'egHaHHx nociigoBHO i cKpiniieHHx B oguH GJIOK. H u m i a 
flucm 

BP 5.6.141.590 3 16 
3MiH. ApK. N° doKyM. nidnuc Mama 

16 



i BepxHa KPHIIIKH isonaTopa e BHCHOBKaMH KoHgeHcaTopa. B e c b BiiibHHii npocTip 

ycepegmri i3oiiaTopa i 6HOK KoHgeHcaTopa sajiirri KoHgeHcaTopHHM MacioM, g i a 

KoMneHcaiiii TeMnepaTypHHx 3MiH o6'eMy M a c i a B Kopnyci isonaTopa, B fioro BepxHifi 

nacTHHi BKiageHi, npuGuroHo 10 mTyK, gucKoBux MeM6paHHnx Kopo6oK, 

KoMneHcaTopiB TucKy, aKi cracKaiOTbca npu po3iinipeHHi o6ca ry oiiii i po3iHHpioii)Tbca 

npu 3MeHmeHHi o6cary o i i i . KpnmKH i3oiaTopa 3aKpmi repMeTHHHo. 

BepxHa nacTHHa KPHIIIKH KoHgeHcaTopa e KoHTaKToM, go aKoro npuegHaHuii 

cnycK 3 niHil'; HroKHa KpuniKa e KoHTaKToM, aKHH Hepe3 i^bTp npuegHaHHa 

3'egHyeTbca 3 KoHTypoM 3a3eMieHHa. CaM KoHgeHcaTop BcTaHoBiioeTbca Ha MeTaieBifi 

a6o >K/6 KoHcTpyKiiii Ha crai-no i3oiiaTopi. 

1.3.11. 3a ropog^yBan i . 

3aropog^yBan B*I3-300-0.15, BM3-100-0.15 aBiae co6oio KoTymKy 3 

amoMurieBoro a6o MigHoro gpoTy, po3paxoBaHy Ha npoxogmeHHa HoMiHaibHoro 

cTpyMy niHii, 6e3KapKacHy, cKpinieHy gepeB'aHHMH pefiKaMH g i a gogaHHa ifi 

^opcTKocTi. n a p a i e i b H o noHaray i KiHiia iiiei KoTymKH nigKiiiOHeHHii 6JIOK 
KoHgeHcaTopiB (eieMeHT HaiamTyBaHHa). 3aropog^yBan BKironaeTbca nociigoBHo 3 

mmero. iHgyKTHBHicTb KoTymKH 3aropog^yBana i eMHicTb 6noKy KoHgeHcaTopiB, 

cTBopioiOTb KoiHBaibHHH KoHTyp, HacTpoeHuii Ha neBHy noTpi6Hy HacToTy (200 -300 

Kri i ) i Ha BigMiHy Big KoHgeHcaTopa B/H 3B'a3Ky, He nponycKaiOTb cTpyM BHCOKOI 
HacToTH g o o6nagHaHHa nigcTaHiiii, m o 6 BHKIHOHHTH 3aracaHHa B/H cu rHa iy Ha 

o6nagHaHHi n C . A cTpyMH npoMucnoBoi HacToTH (50 r i i ) nponycKaiOTbca 

6e3nepemKogHo. 3a ropog^yBaH nigBimyeTbca Ha r i p i aHgax i3oiaTopiB Ha 

npHHMaibHoMy nopTai i , MÔKUHBO Ha onopax B J I npu HeoGxigrocr i , a6o 

BcTaHoBi ieTbca npaMo Ha BepxHi KpHmKy KoHgeHcaTopa. 

KoHgeHcaTopu B/H 3B'a3Ky 3 iJIbTpoM npuegHaHHa i 3aropog^yBaHi 

BcTaHoBii iTbca no o6ox KiHiax i i m i , no aKifi opraHi3oByeTbca KaHai/rog 3B'a3Ky. 

JIKIUO iiHia Mae BignafiKH, a KaHai B/H 3B'a3KH TaM He noTpi6eH, TO 3 iiux riiniiB i i m i 

cTaBHTbca TiibKH 3aropog^yBaH. 
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2. n e p e u i p K a noTyamocTi TpaHc opMaTopiB Ta pospaxyHOK CTpyMiB 
KOpOTKOrO 3aMHKaHHH 

JIK roBopHJioca paHime oGuagraHHa, BcTaroBueHe Ha nigcrainji i i HHHO i 

MopanbHO 3acTapi io , Hiei HPHHHHH Big6yBao)Tbca nacTi aBapiftHi cHTyaHii. H a gaHHft 

MoMeHT Ha nigcTaHHii 3acTocoByeTbca cxeMa BHMHKanaMH Ha cTopoHi BHIHOI 
Hanpyru. 

MogepHi3oBaHi nigcTaHHii pi3HHx TuniB eneKTpuHHHx 3'egHaHb 3o6oB'a3am 

3a6e3nenyBaTH po6oTy 6e3 ynacT mogHHH, iHmHMH cuoBaMH o6uagHaHHa Ta cxeMa, B 

aKift BOHO BcTaroBjiero, noBHHHi 36epiraTH BHKoHaHHa Bcboro yHK^ioHa Iy 

nigcTaHHii B peKHMi nicua aBapii 3aBgaKH 3aco6aM aBToMaTHKH 6e3 6ygb-aKoro 

BTpynaHHa jnogHHH. 

EKcnnyaTaHifiHa npaKTHHHicTb cxeMH nigcTaHHii g y K e BaKUHBa, TaK aK ogHHM i3 

3aBgaHb cxeMH, e gocTyHHicTb o6cuyroByBaHHa nepcoHaiy g u a or i iagy o6uagHaHHa 

6e3 nepeGoiB B eneKTponocTanaHHi, a TaKoK npocToTy i WKicTb no6ygoBH cxeMH, mo 

3HHKcyK>Tb Mo>KjiHBicTb HOMHUKOBHX gift nepcoHaiy . 

EKoroMiHHa goHiubHicTb eneKTpuHHHx 3'egHaHb nigcTaHHii BH3HanaeTbca 

cyMapHHMH BHTpaTaMH 3a yMoBH 3a6e3neneHHa cxeMoio Bcboro KoMHueKcy TexmnHux 

i eKcniiyaTaHiHHHx BHMor, mo Hpeg'aBuaiOTbca g o Hei. npuHHaTo pimeHHa g u a 

36ijibineHHa HagiftHocTi 3aMiHHTH BeHTHibHi po3pagHHKH Tuny P B n Ha oGMe^yBani 

nepeHanpyru Tuny O n H . 

Ana eneKTponocTanaHHa BiacHHx noTpe6 nepegGanera 3aMiHa gBox 

TpaHc opMaTopiB Ha 6ijibin noTyKHimi gBa TpaHc opMaTopH HoTyKHicTio HO 40KBA 

Tuny T M - 4 0 / 1 0 Ta T M 3 - 4 0 / 1 0 . 

3rigHo 3 HiaHy npoBogHTbca oHoBieHHa Ha nigcTaHHii, 3giftcHoeTbca 3aMiHa B 

KoMipKax 10 KB Ta 35 KB MaciaHHx BHMHKaniB Ha BaKyyMHi, aKi e 6iubiH HagiftHHMH i 

3HanHo npocTimHMH B eKcHuyaTaHii. 3 6oKy BHCOKOI Hanpyru TaKoK 3aMiHHMo 

BaKyyMHi BHMHKani Ha gocKoHamim. 

OgHHM i3 3aBgaHb peKoHcTpyKHii 6 y g e 3aMiHa 3acTapiuHx eueMeffriB peueftHoro 

3axucTy Ha cynacm - MkponpoHecopHi npuuagH 3axucTy. 
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2.1.AHajii3 noTy^HOCTi CHUOBHX TpaHc opMaTopiB. 

B i g nigcTaHiiii' miBiiaTbca enomreaHi Bcix KaTeropifi. Po3paxoByeMo gBox-

TpaHc opMaTopHy nigcTaHiiiK), g o aKoi nigKiiiOHeHe HaBaHTameHHa noTyafflicno 

S = 5 . 2 + j 3 . 8 M B A . H a nigcTaHiiii BCTaHoBiieHo gBa TpaHc opMaTopH Tuny T M 

6300 /35 . 

Bu3HanaeMo HoMiHaiibHy noTymiicTb BCTaroBiieHux TpaHc opMaTopiB: 

^HOM.naB = V P 2 + Q2 = V 5 2 2 + 3,82 = 6.44 MBA 

nepeBipuMo BCTaHoBiieHi TpaHc opMaTopH Ha nigcTaHiiii Ha 3gaTHicTb 6e3 

nonncogmeHb BHTpuMara 3agaHufi rpa iK HaBaHTameHb. 

Ta6n. 2. - HaBamaaceHHa cno^uBaniB npoTaroM go6u . 

roguHH 0-2 2-4 4-6 6-8 8-10 11-12 12-14 14-16 16-18 18-20 20-22 22-24 

S n , % 50 40 60 80 95 90 80 90 110 120 110 105 

Sen , 
M B A 

3.22 2.57 3.86 5.15 6.11 5.79 5.15 5.79 7.08 7.72 7.08 6.76 

2 4 6 8 10 12 14 16 18 20 22 24 
T, rofl 

PHC. 1 - HaBaHTJDKeHffil 

H a n ^ u c y HaBaHTJDKeHH* npoBoguTbea nnria HoMiHaiibHoi noTymrocTi 

TpaHc opMaTopa 6.3 M B A , aKa nogii iae n ^ i K Ha gBi nacTHHu: HegoBamaaceHHa i 
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nepeBaHTa>KeHH5i nicua Horo ^pa iK nepeTBopioeTbca 

gBOCTyniHHacTHH. 

B eKBiBaneHTHHfi 

noHaTKOBe HaBaHTa^eHHa eKBiBajieHTHoro rpa iKa BHSHanaeTbca 3a opMy^o : 

SHOM 
S 2 - t i + S 2 - t 2 + . . . + S 2 - t n 

t 1 + t 2 + . . . + t n 

g e S i , S 2 , . . . S n - BjiacHe HaBaHTa>KeHHii nepmoro , gpyro ro , n-ro cTyneHa r p a iKa 

HaBaHTa^eHHa, po3MimeHoro HH^ne HoMiHaiibHoi noTymrocTi 

TpaHc opMaTopa; t i , , ...tn, TpuBaiicTb ciyneHa. 

K 1 

1 

SHOM t i + t2 + ts + t4 + t 5 + t 6 + t 7 + t 8 

K 1 = 
1 

63 
3.22 2 • 2 + 2.572 • 2 + 3.86 • 2 + 5.15 2 • 4 + 6.11 2 • 2 + 5.792 • 4 

16 

0.825 

AHaioriHHo BroranaeMo gpyrufi cTyniHb eKBiBaieHTHoro r p a iKa, aiie npu 

iiboMy 6epyTbca cTyneHi, po3Mimem BHine HoMiHaiibHoi noTymrocTi 

TpaHc opMaTopa: 

K 2 

1 
6.3 t 9 + t 1 0 + t i i + t i 2 

g e SU S2,..S„ - HaBaHTa^eHHa BHine HoMiHaiibHoi noTymrocTi 

TpaHc opMaTopa. 

K 2 

1 
63 

7 . 7 2 2 - 2 + 7 . 0 8 2 - 4 + 6 . 7 6 2 - 4 

8 
1.25 

1 
zz 

zz 

zz 

MaKcuManbHe nepeBamaaceHHa TpaHc opMaTopa BH3HanaeTbca 3a opMyno : 

S M A X 7 .72 
K M A X = = = 1.22 

M A X S H O M 6.3 
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g e SMAX - MaKcHMajJbHe HaBaHTameHHa TpaHctJjopMaropa 3a rpa iKOM 

HaBaHTa^eHHa. 

BH3HaneHe nonepegHe 3HaneHHa K 2 nopiBHioeTbca 3i 3HaneHHaM 0.9 • K m a x 

BHxigHoro ^ . 

nonepegHe 3HaneHHa K 2 = 1.25 > 0.9 • K m a x = 0.9 • 1.22 = 1.09 

K2=1.25 

nac nepeHaBaHTa^eHHa t r o g = 8 rogHH. 

3 a r O C T 14209-85 3 ypaxyBaHHaM eKBiBajjeHTHoi TeMnepaTypn 3HMoBoro 

nepiogy ( -10 o C) Ta nacy nepeBaHTameHHa t r o g 3HaxognMo 3HaneHHa gjja 

TpaHc opMaTopiB i3 CHCTeMora oxojjogmeHHa M . 

K 2 T a6^ = 1.38 > 1.25 . 

3 w o PO6HMO BHCHOBOK, cmjoBi TpaHc opMaTopH He nepeBaHTamyiOTbca, i 

3HaxogaTbca B xopomoMy cTaHi, ToMy ix 3aMiHa B paMKax peKoHcTpyKiiii He goiiijJbHa. 

2 .2 . Po3paxyHoK cTpyMiB KopoTKoro 3aMHKaHHa. 

Po3paxyHoK cTpyMiB KopoTKoro 3aMHKaHmi npoBognMo gj ja Bn6opy 

ejjeKTpoo6jjagHaHmi, 3aco6iB 3axncTy, po3paxyHKy 3a3eMjjioiOHHx npncTpoiB. £ j j a 

po3paxyHKy cTpyMiB KopoTKoro 3aMHKaHHa Heo6xigHo cKjjacTH cxeMy 3aMiineHHa gjja 

nepmoro gmepejja mrejjeHHa. 

Bn3HanaeMo cTpyM KopoTKoro 3aMHKaHHa ( K 3 ) B TonKax K - 1 , K - 2 , Ha iiiHHax 

nigcTaHiiii 35/10 KB. 

3 a 3aBgaHHaM MaeMo HacTynHi Brodgm gaHi: 

1. Onip cncTeMH XC = 5 OM; 

2. A o B ^ H a n J I Big aKoi miBHTbca nigcTaHnia cTaHoBHTb L = 1.99KM; 
3. TpaHc opMaTopH T 1 i T 2 noTymiicTio no 6300KBA 

CxeMa 3aMimeHHa gjja po3paxyHKy cTpyMiB K 3 HaBegeHa Ha Pnc. 2. 
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LUHHH 35 KB 
K-l 

IIIHHH !0 KB X4 
K-2 / 

PHC. 2 - CxeMa 3aMimeHHa 

3HaxoguMo onip m i 35 KB: 

XL=RO-L, g e L - g o B m m a m m i , KM. 

RO=0.46 OM/KM gi ia npoBogy A C - 7 0 aKufi BCTaHoBiieHo Ha i i f i mmi . 

X L = 0 . 4 6 - 1 . 9 9 = 0.91 OM 

Onip KopoTKoro 3aMHKaHHa gBox-o6MoTKoBoro TpaHc opMaTopa X T , OM, 3HaxogaTb 

3a opMy^o : 

U K 3 % - U H O M

2 

XT 
100 - SHOM 

X T 1 = X T 2 = 7.5-372 = 1 9 OM , g e UK - Hanpyra K 3 TpaHc opMaTopa, % ; 
100-6.3 ^ 

f/HOM - HoMiHaibHa Hanpyra TpaHc opMaTopa 3i CTOPOHH B H , KB; 
5 H O M - HoMiHaibHa noTymncTb TpaHc opMaTopa, M B A . 

HoMiHaibHi Hanpyru TpaHc opMaTopiB MomyTb 6 y r a GinbinuMH f/HOM Mepem, 

aKi nigKmoHem g o O6MOTOK TpaHc opMaTopiB Ha 5 % - 10 %. 

Po3paxyeMo CTpyM K 3 giia TOHKH K - 1 : 

Ana iiboro npoeyMyeMo onip eucTeMu i onip noBiTparoi mmi : 

Xx=XC+XL=5+0.91=5.91 OM 

nepioguHHa CKiiagoBa C K 3 y TOW K 1: 

UBH 37 
IK.3 V3 - X z S - 5.91 3.61 KA 
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3HaxoguMo ygapHufi CTpyM K 3 giia TOHKH K - 1 3a HaCTynroio opMy^o : 

g e Ky- ygapHHfi w ^ i u i e H T , Ky = 1 , 6 1 

i y = 1.41-1.61-3.61 = 8.23 KA 

nepiognHHa CKjiagoBa C K 3 K 2 npuBegeHa g o Hanpyru BHinoi CTOPOHH: 

U 37 
= 

V3- (X Z + XT) V3- (5 .91+ 16.29) 

PeaibHHH C K 3 y T O W K 2: 

0.962 

IK2 = I! 
37 

0,962 
37 

3.39 KA K 2 10.5 10.5 

3HaxoguMo ygapHufi CTpyM K 3 giia TOHKH K - 2 : 

iy = V2 - Ky - IK.3 

i y = 1.41 -1.61 - 3.39 = 7.72 KA 

npunycTHMo, mo aMniiTyga E £ C i nepioguHHa CKiiagoBa CK3 He3MiHHi 3a 

HacoM, ToMy Hepe3 HaC, aKHfi gopiBHioe HaCy BigKiiiOHeHHa: 

V i = I Ki = 3.61 KA TOHKH K X . 

V 2 = I K 2 = 3.39 KA TOHKH K 2. 

AnepioguHHa CKiiagoBa C K 3 g o MoMeHTy po36i^HoCTi KoHTaKTiB BHMHKaHa: 

i a = V 2 - I k n - e - ^ 

i a 1 = V2 - I k 1 - e - Tar = V2 - 3,61 - e - ^ = 0.469 KA. 

i a 2 = V2 - I k 2 - e - Ta2 = V2 - 3,39 - e-^00^1? = 0.649 KA. 

g e Ta - noCTiiiHa HaCy 3araCaHHa anepioguHHoi CKiiagoBoi. 

/pm ^ 1 :Ta = 0.025 c, gym tf2:Ta =0 .05 c. 

iHTerpai £>Koyjia : 

B K i = - (t + 7a) = 3.61 2 - (0.06 + 0.025) = 1.111 K A 2 C 

B K 2 = & - (t + 7a) = 3.392 - (0.1 + 0.05) = 6.898 KA 2 C 
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Ta6ii . 3 - 3HaneHmi cTpyMiB KopoTKoro 3aMHKaHmi 

CTpyMH 
KopoTKoro 
3aMHKaHH3 

C K 3 y 
nonaTKoBHH 
MoMeHT Hacy, 
KA 

YgapHHfi 
C K 3 iy, KA 

C K 3 y MoMeHT 
po3MHKaHH5I 
KoHTaKTiB 
BHMHKaHa, KA 

Anep iog . 
cKjiagoBa 
C K 3 , ia KA 

iHTerpan 

BK, KA2 c 

IIIHHH 35 
KB (K 1 ) 

3.61 8.23 3.61 0.469 1 .111 

IIIHHH 10 
KB ( K 2) 

3 .39 7.72 3 .39 0.649 6 . 8 9 8 
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3. BuGip eneKTpuHHoro oGiagHaHHa Ta peiefiHoro 3axucTy 

3.1 B u 6 i p BHCoKoBoibTHHX BHMHKamB. 

BuGip BHMHKaniB BHKoHyeMo 3a HacTynHHMH napaMeTpaMu: 

1. 3 a Hanpyrora eneKTpoycTaroBKH: 

g e £ / H O M HoMiHaibHa Hanpyra BHMUKana, 

f/C - HoMiHaibHa Hanpyra Mepemi B Mieiii ycTaroBKH BHMUKana. 

2. 3 a MaKCHMaibHHM POGOHHM CTpyMoM: 

/HOM > ' m a x , 

g e / H O M -HoMiHaibHufi CTpyM BHMUKana; / m a x - CTpyM TpuBaioro pemuMy p o 6 o r a 

BHMHKana. 

CTpyM TpuBaioro pemuMy poGoTH giia HafiGinbin HaBaHTameHoro BHMUKana 

BH3HanaeTbea Bupa3oM: 

/ = J6 

3. nepeBipKa 3gi6Hoeri BigKiraHeHHa nepioguHHoi CKnagoBOi K 3 : 

V ^ WLHOM , 
g e / B W K /L H O M - HoMiHaibHufi CTpyM BigiemoHeHHa BHMUKana; 

- girane 3HaneHHa nepioguHHoi CKnagoBOi CTpyMy K 3 B Ko i i BHMUKana B MoMeHT t 

nonaTKy po3xogmeHHa gyro raeu ibHux KoHTaKTiB BHMUKana. 

4. nepeBipKa BigKiraneHHa anepioguHHoi CKiagoBoi CTpyMy K 3 : 

/o r ^ ^a.HOM , 

g e / a T - po3paxyHKoBe 3HaHeHHa anepioguHHoi CKnagoBOi CTpyMy K 3 B Koi i BHMHKaHa 

B MoMeHT po3xogmeHHa KoHTaKTiB; 

^ a H 0 M - HopMaibHe 3HaHeHHa anepioguHHoi CKiagoBoi CTpyMy BigKiraHeHHa, mo 

BH3HaHaeTbea HacTynHHM Bupa3oM: 

ZaHOM=V2^ H 00 M -lBi^K^.HOM, 

/aH0M = V 2 - 1

4 ^ - 2 5 = 1 5 . 9 
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5. nepeBipKa no 3garaocTi BKiiOHeHHa: 

/poap < /npCKB 

6. nepeBipKa Ha ejieKTpogHHaMWHy CTifiKicTb CTpyMy K 3 : 

iyg.poap < inpCKB = 

Ae /npCKB i iyCKB - gnone i MmreBe 3HaneHHa rpaHunroro HaCKpi3Horo CTpyMy 

BHMHKana, gonycTHMoro npn K 3 ; 

iAHH - 3HaneHHa CTpyMy eneKTpoguHaMiHHoi CTifiKocTi BHMHKana; 

' p o 3 p Ta i w p o 3 p -po3paxyHKoBi 3HaneHHa CTpyMiB K 3 y Koni BHMHKaniB (Ha CTopoHi 

B H nigcTaHiin) 

7. H a TepMiHHy CTiircicTb BHMHKan nepeBipaoTb 3a yMoBu: 

BK < I2 • , 

g e IT - CTpyM TepMiHHoi CTifiKocTi, KA; 

tr - gonyCTHMHfi Hac gi i TepMiHHoro CTpyMy CTifiKocTi, C; 

IT Ta tr - cnpaBoHHi gaHi; 

BK - iHTerpaji A ^ o y n a ; 

Ana Bu6opy anapaTiB i CTpyMoBegynux HacTHH Heo6xigHo BH3HaHHTu CTpyMH 

HopManbHoro i nicnaaBapifiHoro pe^HMiB. BroHaneHHa CTpyMiB BmeoHyeibca gna 

BunagKy ycTaroBKH Ha nigcTamiii CBJIOBOH) TpaHc opMaTopa. Po3paxoBaHoro 

BignoBigHo g o rpa iKa HaBamaaceHHa nigcTaHiiii [3]. 

CTpyM Ha 6oiii 35 KB : 

1.4 • S H o M 1.4 • 6.3 
& = r-

 H o M
 = — = 0.138 KA. 

M a x V5-tfB H V3-37 

A o ycTaHoBKH Ha CTopoHi 35 KB nigcTamiii npunMaeMo BHMUKaH BaKyyMHufi 

B B H - C E U J - E - 3 5 - 2 5 / 1 0 0 0 , mo BunycKaeTbca BHPO6HHKOM BucoKoBonbTHoro 

o6nagHaHHa B A T «EneKTpomuT». TexHiHHi xapaKTepucTHKH BHMHKana HaBegeHi B 

Ta6n. 4, a 3oBHimHin Burnag BHMHKana 3o6pa^eHHH Ha puc. 3. 

n p u B i g y BuMuKana Mome 6 y r a BCTaHoBneHufi aK eneKTpoMarHiTHufi, TaK i 

npy^uHHo-MoTopHun (Ha 3aMoBneHHa). 
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Ta6ji . 4 - XapaKTepuCTHKH BHMHKaHa B B H - C E I I J - E - 3 5 - 2 5 / 1 0 0 0 

TexHiHHi napaMeTpu B B H - C E m - E - 3 5 -

25 /1000 

HoMiHaibHa Hanpyra, KB 35 

HoMiHaibHHH CTpyM, A 1000 

HoMiHaiBHHH CTpyM BigKiiiOHeHHa, KA 2 5 

UHKiriB B O , npu HoMiHaibHoMy CTpyMi 2 5 0 0 0 

EieKTpoguHaMiHHa crifiiricTb (KA) 64 

CTpyM TepMiHHoi CTifiKoCTi, KA (C) 2 5 (3) 

BiaCHHfi Hac BigKiiiOHeHHa, c 0.04 

noBHHfi Hac BigKiOHeHHa, c 0.06 

BiacHuf i Hac BKjiiOHeHHa, c 0.11 

3HaHeHHa HopMoBaHoro nponeHTHoro BMicTy 

anepioguHHoi CKiagoBoi ,% 

4 5 

PHC. 3 - 3arajibHHfi Buriiag BHMHKaHa B B H - C E m - E - 3 5 - 2 5 / 1 0 0 0 

Oco6iHBocTi KoHCTpyKiui i nepeBaru BHMHKaHiB B B H - 3 5 : 

- Mo^KUHBicTb ycTaHoBKH pi3Hux npuBogiB; 

- Mo^iHBicTb pyHHoro B3Bogy npy^HH giia BKiiOHeHHa BHMHKaHa; 

- npocToTa KoHCTpyKiiii i BucoKa HagifiHicTb; 
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- BHcoKHfi KoMyTaiiifiHHfi pecypc; 

- giia BigBogy T e n i a B n o i o c i B B H - 3 5 BHKopucToByeTbca e eKT n p u p o g r o i 

KoHBeKiii, Hepe3 m o KoHCTpyKiiia Bufimna 6 > gemeBoio i HagifiHoo; 

- HaaBHicTb iiHHibHHKa Huc ia iHKi iB cnpaiboByBaHHa BHMHKaHa; 

- HaaBHicTb iHguKaTopy nouomeHHa BHMHKaHa -BKiOHeHufi / BigKiOHeHufi; 

- HaaBHicTb B6ygoBaHux B npuBig BHMHKaHa po3meniOBaHiB; 

- eguHa KoHCTpyKiiia giia Bcix TuniB BHMHKaHiB, BHMHKaH 3 eieKTpoMarHiTHHM i 

npy^HHHo-MoTopHHM npuBogoM MaoTb ogHaKoBi npuegHyBaibHi po3Mipu; 

- BHyTpimHa noBepxHa KaMepu BHMHKaHa - pe6pucTa. U e noKpamye gieieKTpuHHi 

xapaKTepucTHKH BHMHKaHa i 3MeHmye fiMoBipHicTb n p o 6 o o y BHyTpimHifi noBepxHi 

nouioca BHMHKaHa; 

- y 6uoiii ynpaBiiHHa BCTaHoBieHi HarpiBaibHi eieMeHTH - TEHH, aKi 

HarpiBaoTbca g o TeMnepaTypu He 6iiibiiie 80 rpagyciB, mo ycyBae fiMoBipHicTb 

BHHHKHeHHa no>Ke:>K Ta BHKiiiOHae Mo^iHBicTb oniKiB npu BunagKoBoMy TopKaHHi 

TEHiB o6cnyroByoHHM nepcoHaioM. 

Pe3yibTaTH nepeBipKH BHMHKaHa B B H - C E m - E - 3 5 - 2 5 / 1 0 0 0 npegcTaBieHi B 

Ta6n. 5. 

Ta6n. 5- Bu6ip BHMHKaHa Ha CTopoHi 35 KB 

YMoBa Po3paxyHKoBi KaTauomri 

B u 6 o p y 3HaHeHHa 3HaHeHHa 

35 KB 35 KB 

' m a x < /HOM 138 A 1000 A 

V < W,HOM 3.61 KA 2 5 KA 

/o r < 4HOM 0.469 KA 15.9 KA 

/poap < /npCKB 3.61 KA 2 5 KA 

iyg.poap < inpCKB 8.23 KA 64 KA 

1.111 KA2-C 1875 KA2-C 

fucm 

BP 5.6.141.590 3 28 
3MiH. ApK. NS doKyM. nidnuc Mama 

28 



3.2. B u 6 i p BHMHKaniB 10 KB. 

B gaHHH nac npu Hanpysi 6-10 KB, Bee 6ijibmoi nonyiiapHocTi oTpHMyiOTb 

KOMnneKTHi posnoginbni npncTpoi ( K P n ) BaKyyMHHMH BHMHKanaMH, iHogi 3 

ejiera3OBHMH BHMHKanaMH. n e p e B a r u K P n BaKyyMHHMH BHMHKanaMH: 

- MiHiMaibHi eKcnjiyaTaHiiffli BHTpaTH; 

- BHcoKi napaMeTpH no BH6yxo- i n o m e m f e n e m ; 

- CTiHKicTb g o MexaHiHHHx HaBaHTa^eHb (ygapH, Bi6paHii); 

- Mai i ra6apHTH; 

- eKouoriHHo HHcri; 

- Mai i nacoBi TepMiHH Ha MOHTJdk. 

BHMHKan BH6HpaeTbca 3a TaKHMH >k napaMeTpaMH, mo i BHMHKan Ha BHcoKiH 

cTopoHi. A o ycTaHoBKH npHHHaTHH BHMHKaH B B / T E L - 1 0 - 2 0 / 1 0 0 0 Y 2 (PHC. 4) . B 

ocHoBi BaKyyMHoro BHMHKana B B / T E L - 1 0 - 2 0 / 1 0 0 0 - Y 2 BUKopucTOByiOTbca no a3Hi 

eieKTpoMarHiTHi npuBogu MaraiTHoio 3aminKoK). EjieKTpoMaraiTHi npuBogu 

MexaHiHHo o6'egHaHi 3araibHHM, mo He Hece HaBaHTaKeHmi, BaioM-cHHxpoHi3aTopoM. 

KoTymKH eieKTpoMarHiTHHx npHBogiB a3 BHMHKana 3'egHyK)Tbca napaiiejibHo i npu 

BHKoHaHHi KoMaHg nigKjnoHaiOTbca g o nonepegHbo 3apag^eHHx KoHgeHcaTopiB, 

po3TamoBaHHx B 6uoKax ynpaBjiiHmi THny ( B Y / T E L ) BHMHKana B B / T E L - 1 0 - 2 0 / 

1000-Y2 . 

. il . 

If 
H H 

1 

PHC. 4 -BuMHKan B B / T E L - 1 0 - 2 0 / 1000 Y 2 
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Po3paxyHKoBi CTpyMu TpuBanoro pemiMy 10 KB : 

1.4 • 5 H O M 1.4 • 6.3 
IMH

x = r H o M = ~ = 0 . 4 8 5 KA. 
M a x V3-£/H H V3-10.5 

Ta6n. 6- XapaKTepucTuKu BuMuKana B B / T E L - 1 0 - 2 0 / 1 0 0 0 Y 2 

TexHiHHi napaMeTpu B B / T E L - 1 0 -
20 /1000 Y 2 

HoMiHanbHa Hanpyra, KB 10 

HoMiHanbHufi CTpyM, A 1000 

HoMiHanbHufi CTpyM BigiemoHeHHa, KA 20 

yuKniB B O , npu HoMiHanbHoMy CTpyMi 50000 

EneKTpoguHaMiHHa CTifiKicTb (KA) 52 

CTpyM TepMiHHoi CTifiKoCTi, KA (c) 20 (3) 

BnacHufi Hac BigKuiOHeHHa, c 0 .015 

noBHufi Hac BigKnoHeHHa, c 0 .025 

BnacHufi Hac BKuiOHeHHa, c 0 .055 

3HaHeHHa HopMoBaHoro npoiieHTHoro BMicTy anepioguHHoi 
CKnagoBoi',% 

40 

Ta6n. 7 - B u 6 i p BUMU^B Ha CTopoHi 10 KB. 

YMoBa Bu6opy 
Po3paxyHKoBi 

3HaHeHHa 
KaTano^Hi 
3HaHeHHa 

10 KB 10 KB 

' m a x < /HOM 4 8 5 A 1000 A 

V < W*HOM 3.39 KA 20 KA 

/or < 4HOM 0.649 KA 11.3 KA 

/poap < /npCKB 3.39 KA 20 KA 

iyA.poap < inpCKB 7.72 KA 52 KA 

6 . 8 9 8 KA2-C 1200 KA2-C 

B c i KaTano^Hi i po3paxyHKoBi BeuuHuHu 3agoBonbHaoTb yMoBaM. 
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3.3. B u 6 i p po3'egHyBaniB Ha CTopoHi 35 KB 

Pos'egHyBaHeM e KoHTaKTHHH anapaT, nproHaneHHii giia KoMyTaHiftHux onepaHiii 

(BKjiiOHeHmi / BUKmoneHHa). OcHoBHe saBgaHHa anapaTy He i3ojiaiua nonepegHbo 

BigKnroneHoi nacTHHH eneKTpHHHoi CHCTeMH, Big cyMimiux nacTHH po3nogiin>Horo 

npucTpoio, mo 3HaxogaTbca n ig Hanpyroio. 

3acTapiiii po3'egHyBani P H A 3 - 2 - 3 5 / 600 (po3'egHyBan, 3oBHinnn>oi ycTaHoBKH, 

gBoKonoHKoBHfi 3 gBoMa 3a3eMjnoo)HHMH Ho^aMH), BcTaHoBieHi Ha B P n 35 KB 

niguaraiOTB 3aMiHi npu peKoHcTpyKHii. Po3'egHyBani BHKoHaHi y Buriiagi oKpeMnx 

n o i o c i B (nacTHHa ix 3MoHToBaHa n o n o i o c H o , a nacTHHa 3 'egHara Tpy6nacTHMH 

TaraMH B ogHH TpnnonocHHH anapaT). TepMiH c n y ^ 6 n po3'egHyBaniB 3aKiHHHBca, ix 

ap opoBi i3oiiaTopH cTaHoBjiaTB 3arpo3y pyirayBaHHa B MoMeHT nepeMHKaHB. 

A o ycTaHoBKH Ha B P n 35 KB nponoHyeTbca po3'egHyBan THny P r n C3LL(-

35 /1000 3o6pa^eHHH Ha puc. 5, TaK aK gaHHH Bug po3'egHyBana Boiiogie Heo6xigHHMH 

TexHinHHMH xapaKTepHcTHKaMH. 

PHC. 5- Po3'egHyBan THny P m - C E ^ - 3 5 KB 

Heo6xigHo nepeBipura po3'egHyBan P r n C 3 I I J - 35 /1000 Ha Mo>KjiHBicTB 

ycTaHoBKH Ha B P n 35 KB. 

Po3paxyHKoBi napaMeTpu npu nepeBipui po3'egHyBana HaBegeHi B Ta6iiHHi 8. 
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Ta6ji . 8 - BuGip po3'egHyBaniB 35 KB. 

YMOBH 
BH6opy 

PospaxyHKOBi 
3HaneHHa 

Kara j iomr i 
3HaneHHa 

35 KB 35 KB 
Imax < /HOM 138 A 1000 A 

W o a p < inpCKB 8.23 KA 50 KA 
B K < / | t r 1.111 (KA)2C 1200 (KA)2C 

CimpaiOHHCb Ha oTpHMaHi gaHi (TaGjiuna 8) , GanuMo, mo pos'egHyBan P r n C 3 I I J -

35 /1000 , o6paHHfi npaBuiibHo i npuganff ln g o BCTaroBjieHHa. 

3.4 3axncT Big nepeHanpyr y BHcoKoBoibTHifi Mepe^i . 

06Me>KyBaH nepeHanpyr Hern'minnm ( O n H ) - ne eiieMeHT saxncTy 6es icKpoBnx 

npoMi^KiB. AKTHBHa HacTHHa O n H CKiagaeTbca 3 iieroBaHoro MeTaiiy, npn nogani 

Hanpyra BiH noBoguTbca aK Gesnin nociiigoBHo s'egHaHHx BapucropiB. npuHnun gii 

O n H sacHoBaHHfi Ha ToMy, mo npoBigHicTb BapucTopiB Hern'minio sane^HTb Big 

npuKjiageHoi Hanpyru. n p u BigcyTHocTi nepeHanpyr O n H He nponycKae cTpyM, aiie 

aK TiibKH Ha giiiaHni Mepe^i BHHHKae neperanpymeHHa, onip O n H pisKo 3HH>KyeTbca, 

HHM i oGyMoBjiioeTbca e eKT 3axucTy Big nepe ranpy ra . n i c i i a 3aKiHHeHHa gii 

nepeHanpyru Ha BBogax O n H , noro onip 3HoBy 3pocTae. n e p e x i g 3 «3aKpuToro» B 

«BigKpuTHH» cTaH 3afiMae oguHuni HaHoceKyHg (Ha BigMiHy Big po3pagHHKiB 3 

icKpoBHMH npoMi^KaMH, y aKux nen nac cnpanboByBaHHa M o ^ e g o c a r a r a oguHunb 

MiKpoceKyHg). 

n e p e B a r u oGMe^yBaniB O n H nepeg BeHTHibHHMu po3pagHHKaMu: 

- HeoGMe^eHun KoMyTaniifflun pecypc; 

- BucoKun piBeHb oGMe^eHHa nepeHanpyr; 

- 6e3iHepnifiHe BigcTemeHHa nepenagiB Hanpyru; 

- BucoKa mBugKicTb cnpanboByBaHHa O n H npu nepeHanpyrax; 

- cTaGiibHicTb xapaKTepucraK npoTaroM ycboro TepMiHy c n y ^ 6 u ; 

- O n H He BuMaraiOTb oGciiyroByBaHHa, He yinKog>KyK)Tbca npu TpaHcnopTyBaHHi; 

- BucoKa HaginHicTb npu eKcniiyaTanii; 

- cTinKicTb g o aTMOc epHHx onagiB i 3a6pygHem>; 
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- M a m Bara Ta r a 6 a p u r a ; 

ToMy pimeHHa saMiHH BeffrajibHux pospagHHKiB Ha O n H BHIBHJIOC*, *K 
eKOHOMiHHHM, TaK i gyme HagiiiHHM, mo 6esyMOBHO BJDKJTHBO B Ham nac. B u 6 i p 

BHKOHyeMO no HOMiHanbHin Hanpysi: 

OnHn-35 /40 ,5 /10 /550 Ha 35 KB, 

Or rHn-10 /12 ,7 / iyXJ i1 Ha 10 KB. 

Ta6n. 9 - napaMeTpn Bn6paHnx O n H 

Ha3Ba napaMeTpiB 
O n H n -

35/40 ,5 /10 /550 

O n H n -

1 0 / 1 2 , 7 / 1 y x j J 1 

K m c Hanpyrn Mepeari, KB 35 10 

Han6inbm TpuBana gonycTHMa po6ona 

Hanpyra,Ung ,KB 
43 12,7 

HoMiHanbHHfi po3pagHun cTpyM8/20MKc, IH, 

KA 
10 10 

OcTaTOHHa Hanpyra VocTa, KB, He 6ijrbine: 

n p u KOMyTaiiiftHOMy iMnyjmci cTpyMy 

1 2 5 A , 3 0 / 6 0 M K C 91,5 30 ,2 

2 5 0 A , 3 0 / 6 0 M K C 96,6 31,5 

5 0 0 A , 3 0 / 6 0 M K C 99,6 33,5 

n p u rpo3OBOMy iMnyjmci cTpyMy 

5 0 0 0 A , 8 / 2 0 M K C 122,6 37,5 

1 0 0 0 0 A , 8 / 2 0 M K C 129,9 40,6 

2 0 0 0 0 A , 8 / 2 0 M K C 146 45,8 

nuTOMa eHepria O n H , K£>K / KB UHg, He 

MeHm 
5,4 3,24 

nponycKHa 3gaTHicTb Ha npaMOKyTHOMy 

iMnyjibci cTpyMy 2000 MKC, A 
550 550 
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3.5. B n 6 i p BHMipiOBajibHHx TpaHc opMaTopiB CTpyMy Ha CTopoHi 35 KB 

BHKOHyeTbca HacTyiraHM HHHOM: 
1)no HoMiHaibHoMy nepBHHHoMy CTpyMy: 

Imax < /HOM 

2 ) no HoMiHaibHin Hanpysi: 

Uc < UHOM 

3) nepeBipaiOTb Ha TepMWHy CTinKicTb: 

B K < • tr, 

4 ) nepeBipaiOTb Ha eueKTpogHHaMiHHy cTiireicTb: 

iyg.poap < inpCKB = ĤH 

5) nepeBipaiOTb Ha gonycTHMe HaBaHTa>KeHHa BTopnHHoro Koiioa: 

^H.poap <̂H.HOM 

A o ycTaHoBKH Ha B P n 35 KB 6yno o6paHo TpaHc opMaTop cTpyMy T O J J - C E m , 35 . 

H e o 6 x i g r o nepeBipuTH TpaHc opMaTop cTpyMy T O J J - 3 5 Ha Mo^iHBicTb 

ycTaHoBKH Ha B P n 35 KB. nepeBipKy TpaHc opMaTopiB cTpyMy Heo6xigHo npoBoguTH 

3a OCHOBHHMH napaMeTpaMH. £ a m KoHTpoiibHo-BHMipiOBajibHHx nprniagiB 

npegcTaBiieHi B Ta6u. 10. Aiia BHMipiOBamia OCHOBHHX noKa3HHKiB Ha cTopoHi B H g o 

ycTaHoBKH npufiMaeTbca MepKypin - 2 3 0 A R T . 
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YMOBU BuGopy TpaHc opMaTopa cTpyMy 3BegeHi B TaGii. 12. 

Puc. 8- TpaHc opMaTop cTpyMy T O J I - 3 5 Y X J I 1 

TaGii. 10- napaMeTpu oGpaHoro TpaHc opMaTopa cTpyMy 

TexHiHHi napaMeTpu T O J I - 3 5 Y X J I 1 

HoMiHaibHa Hanpyra, KB 35 

HafiGiibma poGona Hanpyra, KB 40 .5 

HoMiHaibHufi nepBuHHufi cTpyM, A 300 

HoMiHajibHufi BTOPUHHUH cTpyM, A 5 

EneKTpoguHaMiHHa crifiKicn, (KA) 63 

CTpyM TepMiHHoi cTifiKocTi, KA (c) 15 (3) 

K i a c ToHHocri 0.5 

HoMiHaibHe HaBaHTJDKeHHa BTOPUHHOI OGMOTKU npu 

= 0 , 8 ; B A : 

30 

HoMiHaibHa nacTOTa , Tn 50 

TaGii. 1 1 - AaHi KoHTpoibHo-BuMip^BaibHux n p u i a g i B 

K i a c TonHocTi n p u i a g u T u n S npuuagy, B - A 

0.5 AMnepMeTp MepKypuH 230 

A R T 

0,3 
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PospaxyHOK BTopHHHoro HaBaHTa^eHHa TpaHc opMaTopa CTpyMy: 

Snp H J 1 0.3 
ZnVun = - ^ = 52= 0 . 0 1 2 OM 

A n T O J I - C 3 I H 35 B K iac i TOHHOCTI 0,5: Z 2 H O M = 1.2 OM 

AonycTHMHfi onip npoBogy: 

Z N P = 1.2 - 0 . 0 1 2 - 0.1 = 1 .088 OM 

Ha TepHTopii nigcTaHiiii BUKopucTOByeTbca Ka6eiib 3 ariOMiHieBHMH >KHraMH, 

goB^KHHa aKHx cTaHoBHTb I = 6 5 M,cxeMa 3'egHaHmi TpaHc opMaTopa cTpyMy -

HenoBHa 3ipKa, BHacrigoK iiboro: Z P 0 3 P = V 3 I , Togi: 

L 0 3 P 0 . 0 2 8 3 V 3 6 5 

Q = p ' ^ p ~ = — 8 — = 2 . 9 2 M M 

nepeTHH cnonyHHHx npoBogiB 3a yMoBaMH MexamHHoi MiiiHocTi noBHHHHH 6yTH 

He Memrie Hi>K 4 MM 2 gra ariOMiHieBHx , oGupaio 4 MM2. 

Ae p- nuToMHfi onip amoMiHiio, 0 . 0 2 8 3 ° M ' M M 

M 

F - nepeTHH , MM2 

0 . 0 2 8 3 V 3 ' 6 5 
Z n p = 4 = 0.79 OM 

TaKHM HHHOM, 3arajibHHii onip cTpyMoBoro Kora cTaHoBHTb: 

ZR P 0 3 P = Z N P H J 1 + ZF C + Z N P = 0 . 0 1 2 + 0.1 + 0 .79 = 0 . 9 0 2 OM, 

0 . 9 0 2 < 1 . 2 , mo 3agoBoirbmie yMoBaM Bu6opy. 

flucm 

BP 5.6.141.590 3 36 
3MiH. ApK. NQ doKyM. nidnuc Mama 

36 



Ta6ji . 12- YMOBH BHGopy TpaHc opMaTopa CTpyMy Ha CTopoHi 35 KB 

YMOBa PospaxyHKOBi KaTauomri 

B H 6 o p y 3HaneHHa 3HaneHHa 

UC < UH 35 KB 35 KB 

Imax < /HOM 138 A 300 A 

iyA.pc3p < inpCKB 8.23 KA 63 KA 

B K < 7|t r 1.111 (KA)2C 675 (KA)2C 

^H.po3p <̂H.HOM 0.902 OM 1.2 OM 

3.6. B n 6 i p BHMipiOBajibHHx TpaHc opMaTopiB CTpyMy Ha CTopoHi 10 KB 

H a HHSBKifi CTopoHi KOHTpoib s a poGoTOio gBOo6MOTKOBoro TpaHc opMaTopa 

BegyTB 3a gonoMoroio HaCTynHHx nprniagiB: 

- aMnepMeTp; 

- BaTMeTp; 

- BapMeTp; 

- niHHibHHK aKTHBHOi eHeprii; 

- niHHibHHK peaKTHBHOi eHeprii. 

AaHi 3 IJHX nprniagiB npegcTaBjieH B TaGii. 13. 

TaGii. 13- £ a m npHiiagiB 

n p u i a g T u n 
Snpuiagy , 

B-A 

AMnepMeTp 3 - 3 3 5 2 

BaTTMeTp £ 3 5 0 0.5 

BapMeTp H-395 3 

^iHHibHHK aKTHBHOi eHeprii C A 3 Y 5 

JliHHjibHHK peaKTHBHOi eHeprii C P 4 Y 5 

£ j i a BCTaHOBjieHmi o6upaeMO TpaHc opMaTop T O J J - C E m , - 10 KB (soGpa^eHufi 

Ha puc .9) , aKHfi HH^ne nepeBipuMo: 
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PHC. 9 TpaHC(|)opMaTop CTpyMy THny T O J J - C E I I J - 10 KB 

PospaxyHOK BTopuHHoro HaBaHTa^eHHa TpaHc opMaTopa CTpyMy: 

•V™ 15 .5 
ZnV™ = ^ = 5 = 0 .62 OM 

Ana T O J J - C 3 I I J 10 B Kjiaci TOHHOCTI 0,5: Z 2 H O M = 1.2 OM 

AonycTHMHH onip npoBogy: 

Z N P = 1.2 - 0 .62 - 0.1 = 0 .48 OM 

AoB^HHa Ka6eiiK) CTaHoBHTb I = 5 0 M, cxeMa 3'egraHHa TpaHc opMaTopa CTpyMy 

- HenoBHa 3ipKa, Togi: 

L 0 3 P 0 . 0 2 8 3 - V 3 - 5 0 
q = p " ^ p ~ = — 0 4 8 — = 5 . 1 M M 

nepeTHH cnonyHHux npoBogiB 3a yMoBaMH MexaHmroi MinHocri giia 

aiKMiHieBux KHJI, o6upaiK 6 MM2. 

F 
OM-MM g e p- nuToMHH onip ajuKMnriiK, 0.0283 

M 
F - nepeTHH KKHJI, MM2 , 

0.0283 -V3 - 50 
Z n p = 6 = 0.40 OM 

TaKHM HHHOM, 3araibHHH onip CTpyMoBoro Koiia CTaHoBHTb: 

^R P 0 3 P = ^ n p H^ + Zfc + Z n p = 0.62 + 0.1 + 0.40 = 1.12 OM, 
1.12 <1.2 , yMoBa BHKoHyeTbca. 
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Ta6ji . 14 - YMOBH BH6opy TpaHc opMaTopa CTpyMy Ha CTopoHi 10 KB 

YMOBa 
BH6opy 

PospaxyHKOBi 
3HaneHHa 

KaTano^Hi 
3HaneHHa 

UR < UH 10 KB 10 KB 
Imax < /HOM 485 A 1000 A 

7.72 KA 100 KA 
6 . 8 9 8 (KA)2C 2 9 7 6 (KA)2C 

^H.poap <̂H.HOM 1.12 OM 1.2 OM 

Bn6paHHH TpaHc opMaTop CTpyMy T O J I - C E I I J - 10 KB nigxogHTb s a yMOBaMH. 

3.7. B n 6 i p TpaHc opMaTopiB BnacHnx noTpe6 

Cno^HBanaMH BjiacHHx noTpe6 e onepaTHBHi KOjia, eneKTpogBnryHH cncTeMH 

oxonogmeHmi CHJIOBHX TpaHc opMaTopiB, ocBrraeHmi i ejieKTpoonajieHmi nprniimeHb, 

eneKTponigirpiBaHHa KOMyTanmHOi anapaTypn Ta iH. 

CyMapHa pospaxyHKOBa noTymiicTb npHHManiB BjiacHHx noTpe6 BHSHanaeTbd 3 

ypaxyBaHmiM K ^ i i l i e H i i B nonary . no iya f f l oc i i npHHManiB BjiacHHx noTpe6 

HaBegeHi y Ta6ji. 15. 

Ta6n. 15 - noTymiocT i npHHMana BjiacHHx noTpe6 

EneKTponpHHMani 
BcTaHOBjeHa 

noTymHicTb, KBT 
KijibKicTb 
npHHManiB 

CyMapHa 
noTymHicTb 

n ig i rp iB pejieiiHOi 0.7 5 3.5 
OxonogmeHHa T M -
6300 /35 

3.05 2 6.1 

n ig i rp iB BHMHKaniB Ha 
Hanpysi 35 KB 

4.4 2 8.8 

OnaneHHa 3 P n 10 KB 10.3 1 10.3 
ECHBjieifflJI HHOK 
cnraajiisaii i i 

9.4 1 9.4 

nomemHa cHraajiisaiim 4.1 1 4.1 
OcBrraeHHa, Beirrajimiia 
3 P n 

3.2 1 3.2 

OcBrraeHHa B P n 3 1 3 

B c b o r o 48.4 
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Ha nigcTaHiiii nepegGanaeTbcn ycTaHOBKa gBox TpaHC(|)opMaTopiB BiiacHux 

noTpe6. HoMiHanbHa noTymiicTb BuGupaeTbcii 3 yMOBH : 

STBU>SV03/knev, 

g e STEE - noTymiicTb TpaHc^wpMaropa BjiacHHx noTpe6, KBA. 

K c - Koe()iiiieHT n o n m y . npufiMaeMo piBHHM 0.8 

Spos - noTy^HicTb cno^HBaniB BiiacHux noTpe6, KBA. 

S P O 3 = 0.8 • 4 8 . 4 = 3 8 . 7 2 KBA 

n p u BigKiraneHHi ogHoro TpaHc^wpMaropy gpyrufi 6yge 3aBaHTa^eHHH Ha 

3 8 . 7 2 / 5 = 1.548 > 1.4 KBA , mo 6iiibiiie HUK gonycraMe 3HaneHHa, ToMy gun 

^HBieHHa cno^HBaniB BiiacHux noTpe6 6epeMo gBa TpaHc^jopMaropu T M - 4 0 / 1 0 . 

3 8 . 7 2 / 4 0 = 0 .96 < 1.4 KBA ,mo 3agoBoibHae yMoBi. 

Ta6n .16 - T e x m n m xapaKTepucTuKu o6paHoro TpaHc^wpMaropa 

Tun , HoMiHaibHa CxeMa Ta rpyna UH, PK, Pxx , UK, Ixx , 

noTy^HicTb, KBA 3'egHaHHa B H KB BT BT % % 

T M - 4 0 Y/YH-0 6, 880 150 4,5 2,6 

A/YH-11 10 990 

Y/ZH-11 990 

3.8 BuGip peuefiHoro 3axucTy 

OCHOBHHM 3aBgaHHaM peuefiHoro 3axucTy Ha nigcTaHiiii e BunBueHmi 

noimcog^eHb a6o HeropMaubHux pemiMiB i no MÔ UBOCT i imugKa Bugana 

K e p y i o w o curHauy Ha BigKiiOHeHmi noniKogmeHoi nacTHHH a6o curHaui3anin npo 

BHHHKHeHHii HeropMaubHux pe^HMiB. 

AH(epeHiiaibHHfi 3axucT Ha nigcTaHiiii BHKoHaHo Ha peiie Tuny £ 3 T - 1 1 . H a 

cuioBoMy TpaHc(opMaTopi B HKOCT 3axucTy Big 3oBHiimiix cTpyMiB KopoTKoro 

3aMHKaHHa, nepegGaneHufi MaKcuMaibHufi cTpyMoBufi 3axucT ( M T 3 - 3 5 , M T 3 - 6 ) Ha 

6a3i peue cTpyMy P T - 4 0 - Ha BigKuiOHeHmi. 3axucT Big nepeBamaaceHHa BuKoHaHufi 

Ha ocHoBi peue cTpyMy PT-40 . 
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JIK 6aHHM0, npucTpoi peneHHoro 3axucTy Ha nigcTainui BHKOHaHi Ha 3acTapiiiiH 

eneKTpoMexaHiHHiH anapaTypi. Ua anapaTypa i HHH0 SHornem, ii xapaKTepncTHKH 

BigcTa^Tb Big cynacHHx BHMor no ToHHocri, eHeprocnomreaHHK), MÔKUHBOCT 
npanKBara B eKCTpeMaubHHx yMoBax. ToMy Heo6xigHo BHKoHaTH MogepHi3aniiK 

eieMeHTiB P3A Ha cynacHy 6asy. 

BcTaHoBHMo 6JIOKH MkponpoHecoproro saxHcTy ipMH « A L S T O M » . 

npucTpoi saxucTy ipMH « A L S T O M » KpiM ^ 6e3nocepegm>oro saxucTy 

i aBToMaTHKH BHKoHyiOTb i gogaTKoBi ™ 1: 

- aBTOMaraHHHH 6e3nepepBHuH KoHTpoib cTaHy npucTpoiK; 

- BHMip TOTOHHHX BeiHHHH cTpyMy, Hanpyru, a TaKo>K o6HHCueHHa Ha ix nigcTaBi 

noTy^HocTi, onopy cTpyMiB i Hanpyr npaMoi, 3Boporaoi nociiigoBHocTi, 

gH epeH^iHHoro cTpyMy gH .3axHCTy; 

- peecTpania aBapiHHHx nogiH cnpaiiKmaHHa npucTpoiK 3axucTy i aBToMaTHKH; 

- nepegana n^opMaiiii Ha Bepxmft piBeHb; 

- ynpaBiiHHa npucTpoeM i BHMmcaneM npuegmHHa 3 BepxHboro piBHa. 

npucTpoi cepii M i C O M P 6 3 2 saGesnenyiOTb niBHgKogiiKHHH TpucucTeMHuH 

gH epeH^iHHHH 3axucT, BHKopucTOByiKHH xapaKTepucTHKy 3 TpboMa gijiaHKaMH 

Haxuiy i gBa gH epeH^ia^bHHx opraHy 3 BHCOKOK BCTaBKoH, cniibHo 3 yHK^ie 

raibMyBaHHa npu KugKax cTpyMy HaMarainyBaHHa TpaHc opMaTopa, raiibMyBaHHa 

npu neperacHHeHHa i raiibMyBaHHa HacKpi3HHM cTpyMoM. npuBegeHHa aMnm'Tyg i 

BeKTopHoi rpynu BHKoHyeTbca npocTo BBegeHHaM HoMiHaibHHx gaHHx O6MOTOK 
TpaHc opMaTopa i BCTaHoBiieHHx Ha HHX TT. 

KpiM Toro, B npucTpoi BKjiiOHeHo 6e3iiH gonoMUKHHx 3axucHHx 3 ™ . 

^ 3axucTy, ue rao nproHanaiKTbca giia po6oTH Ha neBHHx o6MoTKax. npucTpo i 

P 6 3 2 MaiOTb HOTHPH rpynu BcTaBoK giia npocToTH ix aganTanii g o yMoB, mo 

3MiHK)K)Tbca pe^HMaMH po6oTH cucTeMH, 3pyHHHfi iHTep eHC KopucTyBana, a TaKo>K 

pi3Hi i m ^ e H c u o6MiHy gaHHMH, 3a6e3nenyK)Tb uercicTb 3MiHH BcTaBoK Bcboro 

npucTpoiK i 3HHTyBaHHa Bcix peecTparopiB, npegcTaBiieHHx y BeiHKiH KiubKocri. 

KiibKa iHTerpoBaHHx npoToKom'B o6MiHy gaHHMH go3BouaK)Tb oGMUHKBaraca gaHHMH 

3 CHCTeMoK ynpaBiiHHa mgcTainjii a6o CHCTeMoK SCADA npaKTHHHo 6ygb-aKoro 
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rany. M I C O M P 6 3 2 saGesnenyiOTb rayHKicTb iron imerpa i i i i npncTpom B CHCTeMy 

saxncTy nigcTaHiiii. 

Ha nigcTaBi gaHnx OTpnMaHnx osHafioMueHHi 3 n Y E , 6yjio oGpaHO TaKi 

saxHCTiB: 

- M I C O M P 6 3 2 - g ^ e p e H i i H H H i i saxncT C T ; 

- M I C O M P124 - g u a saxncTy Big soBHimHix K 3 Ha cTopoHi 35 KB; 

- M I C O M P 1 2 2 - g u a saxncTy Big soBHimHix K 3 Ha cTopoHi 10 KB; 

3axncT Big nepeBaHrameHHa TpaHc opMaTopa peauisoBaHiiii B peue M I C O M 

P 6 3 2 i M I C O M P122 . 

nepBHHHHfi HoMiHaubHHfi cTpyM TpaHc opMaTopa gH epeH^iHHoro saxncTy: 

6300 
I B H = — = 98.3 A 

V3-37 
6300 

/OH = — = 346.41 A 
V3-10.5 

BcTaBKy no raubMyBaHHio B m ^ p o B i i x Mkponpoi iecopimx TepMiHauax, 

HeoGxigHo BHSHaHara, aK BigHomeHHa gH^epemiiaubHoro cTpyMy ( / d ) g o raubMiBHoro 

cTpyMy ( / t ) . 

AaHHfi napaMeTp Bnpa^aeTbca y BigcoTKax: 

j > K H • (K a • s + AU) 

g e K H - K ^ i m ' e m HagifiHocTi; K H = 1.2; s - noxnGKa TpaHc opMaTopiB cTpyMy ( s 

= 1 0 % ) ; K a - Koe i^ieHT, mo xapaKTeproye 3pocTaHHa noxnGKH npn BeuHKnx cTpyMax 

( K a = 1.5) ;AU - gianasoH peryuiOBaHHa M ^ u i i e m a Tpam^opMaiiii 

TpaHc opMaTopa, mo saxninaeTbca, AU = 9%, gua TpaHc opMaTopiB 3 P n H 35KB. 

^ > 1.2 • (1.5 • 10 + 9) = 24.6% 
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npufiMaeTbca 3 0 % TopMo3Ha xapaKTepucTuKa. BKa3aHe 3HaneHHn BucTaBiaeTbca B 

peiie B nKocri BcTaBKu gu(epeHi i f iHoro 3axucTy. 

qyTiuBocTi gu(epeHi i f iHoro 3axucTy oiiiHioeTbcii npu cTpyMi gBo(a3Horo K 3 Ha 

BuBogax H H TpaHc(opMaTopa no ( o p M y i i : 

(2) 
K3 

(0.3 • IHOM.TP) 

3120 

> 2, 

(0.3 • 98.3) 
105.79 > 2, 

g e / K ? - npuBegeHufi g o CTOPOHU B H gBo(a3Hufi cTpyM K 3 , A 

/ : ) = — .3.61 = 3.12 2 

raiibMyBaHmi npu K 3 (Tpu(a3He) Ha muHax H H nigcTaHiiii, BroHanaeTbcn 

3a ( o p M y i o o : 

30 . 3120 

98.3 
952.18% 

BcTaBKa B u p o c i a 3 3 0 % g o 9 5 2 . 1 8 % HoMiHaibHoro cTpyMy 

y pa3i nepeBumeHHn cTpyMy K 3 noHag 2 . 5 W T P cnpa iboBye gu (epeHi i f iHa cTpyMoBa 
BigciHKa. XapaKTepucTuKa cTpyMoBoi BigciHKu TpaHc^jopMaropa BroHanaeTbcii: 

/C.3.TO = KoTc • / , m a x 

g e K o T C - Koe( i i i eHT BigcTpofiKu, npufiMaeTbcn gun i ^ p o B u x peiie 1,1 ... 1,2; / ^ m a x -
cTpyM Tpu(a3Horo KopoTKoro 3aMuKaHHn B KiHni eieMeHTa, nKufi 3axumaeTbcn, KA. 

/ C . 3 . T 0 = 1.2 • 346.41 = 415.7 A 

OGHUCIUMO cTpyM cnpaiiboByBaHHn peiie: 

/C.3.TO .JKCX 
/c.p. 

g e / c p - cTpyM cnpaiiboByBaHHn 3axucTy (nepBuHHufi); n T - Koe( i i i eHT 

TpaHc(opMai i i T T ; K C X - Koe( i i i eHT cxeMu:K C x = 1 npu noBHoMy aGo 

HenoBHoMy TpuKyTHuKy K C X = V3. 

415.7.1 
/CP. = 6 0 = 6.92 A 
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npHHMaeMO go BCTaHOBjieHmi Ha npucTpoi / c p . = 5 A, 3 gieio Ha BigKinoHeHHa. 

BignoBigHO go BHmecKa3aHoro, CTpyM cnpanboByBaHHa Ha nepBHHHift CTopoHi 

TpaHc opMaTopa, 6yge: 

ĈS.TO = 5 - 60 = 300 A . 
lO^i i l ieHT nyTiHBOCTi: 

2 /c.3.y 

ge K H - Koe i^ieHT nyrauBOCTi 3axHCTy BignoBigHO go OCHOBHOI 3OHH. 

V3 3 6 1 0 
K H = — - ^ 0 0 = 10.4 > 2 

TO6TO yMOBa BHKOHyiOTbCa. 

Bu6epeMO BCTaBKH gjia 3axHCTy Big nepeBaHTa>KeHHa, CTpyM cnpanboByBaHHa 

gopiBHioe: 

K H 

1.1 
/ c . 3 . > 0-96 - 9 8 .3 = 112.63 A 

OGHHCJIHMO CTpyM cnpanboByBaHHa pejie: 

112.63 
7c.P. = " 6 0 = A 

npHHMaeMO go BCTaBKH Ha npucTpoi / c p - = 1.9 A, 3 gieio Ha CHrHaji. 

Togi CTpyM cnpainoBaHHa Ha nepBHHHiH CTopoHi 6yge: 

/ c 3 y = 1.9 - 60 = 1 1 4 

3rigHO 3 HaBegeHHMH po3paxyHKaMH npuHHaiiH go ycTaHOBKH MICOM P122 i 

M I C O M P 6 3 2 , 6o gaHi Bugu 3axucTiB 3agoBOibHaoTb BciM BHMoraM giia 3axucTy 

TpaHc opMaTopa. 
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4.lHaHBiayajii>He 3HBgaHHH 

4.1 OpraHi3aHiftHi 3axogH gjja Ge3nenHoro npoBegeHHa po6iT Ha nigcTaHHii 

£ j j a 6e3nenHoro npoBegeHHa po6iT HeoGxigHo BHKoHyBaTH HacTynHi 

opraHi3aHiftHi 3axogH: 

- nproraneHHa npaHiBHHKiB, BignoBigajjBHHx 3a Ge3nenHe npoBegeHHa po6iT; 

- Bngana Hapagy a6o po3nopag>KeHHa; 

- Bngana go3Bony Ha nigroToBKy poGonnx MicHB i Ha gonycK; 

- nigroToBKa p o G o w o MicHa Ta gonycK g o poGoTH; 

- Harnag 3a BHKoHaHHaM poGiT; 

- nepeBegeHHa Ha iHme poGone MicHe; 

- o opMneHHa nepepB B poGori i li 3aKiHHeHHa. 

BignoBigajJbHHMH 3a Ge3nenHe npoBegeHHa poGiT e: 

- poGiTHHK, aKHH BHgae Hapag, aKHH BHgae po3nopag>KeHHa; 

- poGiTHHK, aKHH g a e go3Bin Ha nigroToBKy p o G o w o MicHa i Ha gonycK; 

- poGiTHHK, aKHH nigroTOBjjioe poGone MicHe; 

- poGiTHHK, aKHH gonycKae g o poGoTH (gonycKa^HHfi); 

- KepiBHHK poGiT; 

- poGiTHHK, aKHH cnocTepirae 3a Ge3nenHHM BHKoHaHHaM poGiT; 

- meH GpHragH. 

n p a B o Ha BHgany HapagiB Ta po3nopagmeHB HagaeTbca KepiBHHKaM Ta axiB^aM 

nignpHeMcTBa, aKi MaiOTB rpyny V. 

PoGiTHHK, aKHH BHgae Hapag aGo po3nopag^eHHa, BcTaroBjjiKe Mo>KjjHBicTB 

Ge3nenHoro BHKoHaHHa poGoTH. BiH BignoBigae 3a gocTaTHicTB Ta npaBHjjBHicTB 

BKa3aHHx B Hapagi (po3nopag^eHHi) 3acoGiB Ge3neKH, 3a aKicHHH Ta KijjBKicHHH cKjjag 

GpHragH Ta nproHaneHHa poGiTHHKiB, BignoBigajJBHHx 3a Ge3nenHe npoBegeHHa poGiT, 

a TaKo>K 3a BignoBigajjBHicTB rpyn 3 ejjeKTpoGe3neKH poGiTHHKiB, aKi 3a3Hanem B Hapagi 

(po3nopag^eHHi). 

PoGiTHHK, aKHH Hagae go3Bijj Ha nigroToBKy poGonHx MicHB Ta Ha gonycK, Hece 

BignoBiganbHicTB 3a gocTaTHicTB nepegGaneHHx Mip gjja BHKoHaHHa poGoTH no 

BigKmoHeHHK) Ta 3a3eMjjeHHio oGjjagHaHHa Ta Mo^jHBicTB ix 3giHcHeHHa, a T a K o ^ 3a 

KoopgHHaHiK) rogHH Ta MicTa poGoTH GpHrag. 
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Po6iTHHK, aKHH Hagae gosBiii Ha nigroToBKy PO6OHHX Micnb i Ha gonycK, 

soGoB'asaHHH noBigoMHTH neproBHM a6o onepaTHBHo-BHpo6HHHHM po6iTHHKaM, aKi 

roTyiOTb po6one Micne, a TaKo>K gonycKaronHM npo nonepegHbo BHKoHaHHx onepaniax 

no BigKiiiOHeHHio Ta saseMjieHHio oGnagHaHHa. 

AaBaTH gosBiii Ha nigroToBKy po6onux Micnb Ta Ha gonycK MaoTb npaBo 

onepaTHBHi po6iTHHKH 3 rpynoo V. 

B ejieKTpoycTaHoBKax, aKi He oGcuyroByiOTbca onepaTHBHHMH a6o onepaTHBHo-

BHKoHaBHHMH po6iTHHKaMH (MaftcTepm, rapaKi, npuMimeHHa i T.n.), gosBiii Ha 

nigroToBKy po6omrx Micnb Ta gonycK Mo^yTb TiibKH nocagu OCO6H 3 rpynoo - IV, 

aKHM npegcTaBiieHi npaBa. 

Po6iTHHK, aKHH nigroToBiiioe po6one Micne, BignoBigae s a npaBHjibHe Ta TOHHe 

BHKoHaHHa sasHaneHHx y Hapagi Mip no nigroToBni po6onoro Micna, a TaKo>K Heo6xigHHx 

s a yMoBaMH PO6OTH (BcTaroBmoBaHHa saMKiB, nuaKariB, oropogrceHb). 

nigroToBiOBaTH po6oni Micna MaoTb npaBo neproBi a6o po6iTHHKH s cKiiagy 

onepaTHBHo-Bupo6HHHHx po6iTHHKiB, aKi MaoTb gonycK g o onepaTHBHHx nepeKuiOHeHb 

y gamft ycTaHoBni. 

AonycKaoHHfi BignoBigae s a BipHicTb i gocTaTHicTb npHHHarax Mip 6esneKH H 

BignoBigaibHicTb ix xapaKTepy i Micna PO6OTH, mo sas ranem B Hapagi, s a Bipmrn gonycK 

g o PO6OTH, a TaKo>K s a noBHoTy Ta aKicTb npoBegeHoro iM mcTpyKTJDKy. 

AonycKaoHHMH BapTo HasHanaTH po6rraHKiB s i cKiiagy onepaTHBHHx a6o 

onepaTHBHo-Bupo6HHHHx po6iTHHKiB, s a BHHaTKoM gonycKy Ha TO. 

B eieKTpoycTaHoBKax Gumme 1000 B gonycKaonuf i noBHHeH MaTH rpyny IV, a 

B eieKTpoycTaHoBKax g o 1000 B - III. 

KepiBHHK po6iT HasranaeTbca npu BHKoHaHHi po6 t i no HapagaM Ta 

posnopag^ceHHaM, oKpiM po6iT, mo BHKoHyoTbca OCO6HCTO. 
KepiBHHK po6iT BignoBigae sa: 

- BHKoHaHHa Mip 6esneKH, nepegGanemrx HapagoM a6o posnopagmeHHaM, Ta ix 

gocTaTHicTb; 

- HiTKicTb Ta noBHoTy iHcTpyKTa^y nnemB Gpuragu; 

- HaaBHicTb, cnpaBHicTb Ta BipHicTb sacrocyBaHHa Heo6xigmrx saco6iB saxucTy, 

iHcTpyMeHTa, iHBeHTapo; 
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- HaaBHicTb Ta 3GepemeHHa BcTaHoBneHHx Ha poGonoMy Miciii 3a3eMnem>, oropom, 

3HaKiB i nnaKariB Ge3neKH H npncTpom Ha npoTa3i Bciei 3MiHH; 

- opraHisaiiiK) H GesnenHe npoBegeHHa poGoTH i goTpHMaHHa gificHHx npaBHn. 

KepiBHHKy poGiT BapTo BHKoHyBaTH nocTiftHHft Harnag s a nneHaMH Gpuragu Ta 

BigcTopoHOTH Big poGiT nnemB GpHragH, aKi He goTpuMyKKTbca gifiHHx npaBHn, a TaKom 

THX, XTO 3HaxogHTbca y cTaHi anKoronbHoro aGo HapKoTHHHoro cn'aHiHHa. 

KepiBHHK poGiT, BHKoHyKHHx no Hapagy poGoTy B eneKTpoycTaHoBKax Ginbme 

1000 B , noBHHeH MaTH rpyny IV, a B eneKTpoycTaHoBKax g o 1000 B - III, oKpiM poGiT y 

nig3eMHHx cnopygax , ge MomyTb cTBopKraaracb HiKigmrei ra3H, i n ig HanpyroK, y 

iboMy BHnagKy KepiBHHK poGiT noBHHeH MaTH rpyny IV. 

n p u BHKoHaHHi HafiGinbiH cKnagHHx i HeGe3nenHHx poGiT KepiBHHKoM no Hapagy 

BapTo npH3HanaTH poGiTHHKa 3 r p y n o K V i3 KepiBHHKiB aGo cneiiianicriB. £ o TaKHx 

poGiT BigHocaTbca: 

- poGoTH npu ynacTi BaHTa^onigfioMHHx MamHH Ta MexaHi3MiB, 3a BHHSTKOM poGiT, 

BHKoHyKHHx onepaTHBHHMH aGo onepaTHBHo-BHpoGHHHHMH poGiTHHKaMH H 

3 BHKopHcTaHHaM aBTOBHHIKH; 

- poGoTH B 3oHax po3TamyBaHHa KoMyHiKaiiifi Ta iHTeHcuBHoro pyxy TpaHcnopTy; 

- poGoTH Ha cTpyMoBegynux nacTHHax nig HaBegeroiK HanpyroK; 

- poGoTH n ig HanpyroiK Ha cTpyMoBegynux nacTHHax i3 i3onaiiieiK n o n o B k a Big 

3eMni; 

- 3eMnaHi, noB'a3aHi 3 peMoHToM aGo npoKnagKoiK KaGenK B 3oHax po3TamyBaHHa 

nig3eMHHx KoMyHiKaiiift. 

nepeniK IHX BHMor Mome GyTH po3mupeHHH y 3anemHocTi Big MicieBux yMoB. 

CnocTepiraKHHfi i3 r p y n o K He HHmne III Ha3HanaeTbca gna Harnagy 3a 

GpuragaMH poGiTHHKiB, HeMaranux npaBa ĈOCTUIHO npamKBara y eneKTpoycTaHoBKax. 

CnocTepiraKHHfi BignoBigae 3a: 

- Ge3nenHicTb nnemB Gpuragu y BigHomeHHi ypameHHa eneKipuHHHM cTpyMoM 

eneKTpoycTaHoBKH; 

- BignoBigHicTb nigroTOBneroro poGonoro Mic ia BKa3iBKaM Hapagy; 

- HaaBHicTb i 3GepemeHicTb BcTaHoBneHHx Ha poGonoMy Miciii 3a3eMneHb, 

oropogmeHb, nnaKariB i 3HaKiB Ge3neKH, npucTpoiB. 
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BignoBigajibHHM 3a 6e3neKy, noB'a3aHy 3 TexHOJiorieio npani, e poGiTHHK, aKHft 

OHOJiioe GpHragy ft BXOAHTB go 11 CKiiagy. Heft poGiTHHK noBHHeH nocriftHo 

3HaxoguTHCB Ha poGonoMy Micni. Horo npi3BHme 3a3HanaeTbca B pagKy "OicpeMi 

BKa3iBKH" Hapagy. 

KomeH HieH GpHragH noBHHeH BHKoHyBara cnpaB^Hi npaBHia Ta iHCTpyKTHBHi 

BKa3iBKH, oTpuMaHi npu gonycKy go poGoTH i nig nac poGoTH, a TaKo>K BHMoru MicneBux 

iHCTpyKinft no oxopoHi npani. 

nicjia nepeBipKH 3HaHB y KoMicii nignpueMCTBa poGiTHHKaM Mo^yTB HagaBaraca 

npaBa: 

- Bugani HapagiB, po3nopag^eHB; 

- KepiBHHKa poGiT; 

- 3gincHeHHa gonycKy go poGiT (gonycrauowo) ; 

- cnocTepiraronoro; 

- BHKoHaHHa cneniajiBHux poGiT 3 nigBHineroiK HeGe3neKoK. 

HagaHHa mix npaB o(|)opMjiK)eTBca nHCBMoBHM HaKa3oM KepiBHHnTBa 

nignpHeMCTBa, a Ha cneniaubHi poGoTH - 3anHcoM y nocBigqem. 

AonycKaeTbca Gygb-aKa cyMicHicTB 3oGoB'a3aHB y BignoBigHocTi i3 

npegcTaBieHHMH npaBaMH, 3a BHHaTKoM cyMimeHHa ocoGaM, aKHM gae go3Bii Ha gonycK, 

3oGoB'a3aHB gonycKarowo. 

Hapag BHnHcyeTbca y gBox, a npH nepegani ftoro no TeiK^oHy, pagio - y Tpbox 

eK3eMniapax. 

npH BHKoHaHHi poGiT onepaTHBHHMH poGiTHHKaMH goCTaTHBo 0 0pMHTH 

po3nopag>KeHHa TLUBKH B onepaTHBHoMy >KypHani. 

BKiKneHHa eieKTpoycTaHoBKH nicia noBHoro 3aBepmeHHa poGiT. 

BMHKaTH eieKTpoycTaHoBKy Mo>KHa TLUBKH n icia oTpHMaHHa Ha ne go3Bouy 

(po3nopag^eHHa) poGiTHHKa, aKHft BHgae go3Bii Ha nigroToBKy p o G o w Micnb i Ha 

gonycK. 

Ao3Biu (po3nopag^eHHa) Ha BMHKaHHa eiieKTpoycTaHoBKH BapTo BHgaBaTH TiubKH 

niciia oTpHMaHHa noBigoMueHB Big ycix gonycKaiKHHx Ta KepiBHHKiB poGiT, aKHM GyB 

BHgaHHn go3Bii Ha nigroToBKy p o G o w Micnb i Ha gonycK y gamii eueKTpoycTaHoBni, 

npo ocTaTonHe 3aBepmeHHa poGiT, i Mo^iHBicTB BKiiKHeHHa eiieKTpoycTaHoBKH. 
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Po6iTHHK 3i cKiiagy onepaTHBHHx a6o oneparaBHo-BHpo6HHHHx po6iTHHKiB, aKHH 

3Haxogun>ca B 3MiHi i gonymeHHH g o onepaTHBHoro ynpaBiiiHHa i onepaTHBHHM 

nepeKjiiOHaHHaM, oTpHMaB go3Biji (po3nopag>KeHHa) Ha BKinoneHHa eieKTpoycTaHoBKH 

nicjia noBHoro 3aKnmeHHa po6iT, noBHHeH nepeg BKjiiOHeHmiM 3HaTH THMHacoBi 

oropogmeHHa, nepeHocHi nuaKaTH i 3a3eMiieHHa, mo BCTaHoBjieHi npu nigroToBni 

p o 6 o m i x Micnb, BcTaHoBHTH nocr i imy o r o p o ^ y . 

AonycKaonoMy 3i cKiiagy onepaTHBHo-BupoGHHHux po6iTHHKiB Mome 6yTH 

npegcTaBjieHe npaBo nicjia 3aKnmeHHa po6oTH Ha eiieKTpoycTaHoBni yBiMKHyTH ii 6e3 

oTpHMaHHa go3Boiy po6iTHHKa, aKHH Bugae go3Biii Ha nigroToBKy po6onux Micnb i Ha 

gonycK. 

B aBapiHHHx BunagKax neproBHH a6o gonycKaoHHH Mo^yTb yBiMKHyTH BHBegeHy 

B peMoHT eieKTpoycTaHoBKy y B i g c y r a o c r i 6 p u r a g u g o noBHoro 3aKiHHeHHa p o 6 t i 3a 

yMoBH, mo g o npu6yTTa KepiBHHKa po6iT a6o noBepHemno HHM Hapagy Ha po6onux 

Micnax po3cTaBieHi po6iTHHKH, 3o6oB'a3aHi nonepegHTH KepiBHHKa p o 6 n i HjieHiB 

6puragu npo BKuiOHeHHa eieKTpoycTaHoBKH i HeMo^iHBocTi noroBjieHHa p o 6 t i [6]. 

4 .2. Bn iHB eieKTpoMarHiTHHx no i iB Ha i o g u H y Ta 3axogu 3axucTy 

n p u eKcniyaTanii ejieKTpoeHepreTHHHHx ycTaHoBoK H a n p y r o o Bume 1 KB -

BigKpuTHx po3nogiiibHHx npucTpoiB, noBnpaHHx eneKTponepegani Ta iHinux, 

Heo6xigHo BpaxoByBaTH BniHB Ha i o g u H y ejieKTpoMarmTHoro noiia. y pe3yjibTari 

cneniaibHHx gocmgrceHb cTaHy 3gopoB'a nepcoHajiy, aKHH oGcuyroBye 

eieKTpoycTaHoBKH BHCOKOI Hanpyru, 6yno Big3Hanero TeHgeHnio fioro noripmeHHa, 

mo Bupa^aeTbca B noraHoMy caMononyrri npaniBHHKa, nigBHmeHoi BToMmoBaHocTi, 

B'aiocTi , ro ioBHoro 6omo, noraHoMy cHi i T. g. 

Bn iHB eieKTpoMarHiTHHx n o i i B Ha mogHHy 3ane^HTb Big Hanpy^KerocTeft 

eueKTpHHHoro Ta MarHiTHoro n o i i B , iHTeHcuBHocTi noToKy eHeprii, HacToTH KoiHBaHb, 

j ioKaimann onpoMiHeHb Ha noBepxHi Tiiia i iHguBigyaibHux ocoGnHBocTeft opraHi3My. 

Po3pi3HaoTb TaKi Bugu BniHBy eieKTpoMarHiTHoro noiia: 

1) 6e3nocepegHe (GionorinHe), aKe npoaBiraeTbca npu TpuBaioMy i 

cucTeMaTHHHoMy nepe6yBaHHa B eieKTpuHHoMy nojii, Hanpy^eHicTb aKoro nepeBHinye 

gonycTHMe 3HaneHHa; 
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2) BIIJIHB eneKTpHHHHx po3pagiB (iMnynbCHoro CTpyMy), mo BHHHKaiOTb npu 

goTHKy nioguHH g o 3a3eMneHux nacTHH o6nagHaHHa; 

3) BIIJIHB CTpyMy, aKHii npoxogHTb nepe3 nioguHy, mo 3HaxoguTbca B KoHTaKTi 3 

isonboBaHHMH Big 3eMni o6'eKTaMH (cTpyM cTKaHHa). 

MexaHi3M nboro BnjiHBy nonarae B ToMy, mo B eneKTpuHHoMy noni aroMH i 

MojieKyjiH, 3 aKux CKnagaeTbca niogcbKe Tijio, nonaproyeTbca, a nonapHi MoneKynu 

(HanpuKjiag, Bogu), opieHTyiOTbca no HanpaMKy nomupeHHa eneKTpoMarHiTHoro nona. 

B eieKTpoiiTax, aKHMH e pigKi CKiagoBi TKaHHH, KpoBi, MUKKirraHHoi piguHH i T. n., 

nicna npuKiageHHa 3oBHimHboro nona 3'aBjiaiOTbCa ioHHi CTpyMH. 3MiHHe eneKTpuHHe 

none BHKiHKae HarpiBaHHa TKaHHH nioguHH aK 3a paxyHoK 3MiHHoi nonaproaiiii 

gieieKTpuKiB. TaK i 3a paxyHoK noaBH CTpyMiB npoBigHoCTi. 

TennoBHfi e eKT e HacnigKoM nornuHaHHa eHeprii eneKTpoMarHiTHoro nona. KpiM 

Toro, Mae Micne B i g 6 m r a eneKTpoMaraiTHux xBunb Big noBepxHi niogcbKoro Tina 3-3a 

3MiHH Ha niii Me^i xBunboBoro onopy cepegoBHina. 

norjiHHaHHa eHeprii i BHHHKHeHHa ioHHux CTpyMiB cynpoBog>KyeTbca 

cneim^HHUM BIIHBOM Ha 6ionorinHi TKaHHHu, TaK aK nopymyeTbCa ToHKa CTpyKTypa 

eneKTpuHHux noTeHnianiB i nupKynania piguHH B KniTHHax i BHyTpimHix opraHax. KpiM 

TennoBoro BnnuBy, eneKTpoMaraiTHi nona, 3MUHOIOHH opieHTaniio a6o KonoiB 

MoneKyn, mo BnnuBaiOTb Ha 6ioxiMWHy aKTHBHicTb 6UIKOBHX MoneKyn i CKiag KpoBi, 

mo mKignuBo no3HanaeTbca Ha HepBoBoi, eHgoKpuHHoi i cepneBo - cyguHHux cucTeMax. 

n p u BenuKifi iHTeHCHBHocTi onpoMiHeHHa Mo^nuBa nopa3Ka onefi (noMyTHiHHa 

KpumTanuKa). 

A^epenaMH eneKTpoMarHiTHoro nona (EMTI) B ycTaHoBKax iHgyKniiiHoro HarpiBy 

e HeeKpaHoBaHi mgyKTopu, TpaHc opMaTopH, KoHgeHcaropu, igepHi nmii, B 

ycTaHoBKax gieneKTpuHHoro HarpiBaHHa - po6oni KoHgeHcaropu i igepH, aKi 

nigBogaTb e H e p r i i . 

y BignoBigHocTi 3 IHM Hafi6inbm He6e3nenHi mogo BHnpoMiHiOBaHHa ( E M n ) 

eneMeHTH noBHHHi eKpaHoBaHi. npaBuna 6e3neKH BHMaraiOTb, mo6 yci ycTaroBKH 6ynu 

3a6e3neneHi oropogmeHHaMH He6e3nenHux 3OH 3 MexaHWHHM a6o eneKTpuHHHM 

6noKyBaHHaM Ha gBepnaTax. 
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Aiia saxncTy nepcoHajiy 3acTocoByiOTbca Taxi imKeHepro-TexHinHi 3acoGu: 

y3rogmeHi HaBaHTameHHa i ronyKHocii giia 3MeHmeHHa HanpymeHocT Ta 

miJiBHocri noToxy eHeprii' E M n , expaHyBaHHa p o G o w o Miciia, BuxopucTaHHa 

nonepegmyiOHoi cHrHajiisaini, paiiioHaiibHe po3TamyBaHHa B poGonoMy npnMimeHHi 

ycTaTKyBaHHa, mo BunpoMuroe eieKTpoMarHiTHy eHepriio, oGMemeHHa nacy 

nepe6yBaHHa oGci iy roByiowo nepcoHajiy B 3OH gii eieKTpoMarHiTHux noiiiB. 

KoHgeHcaTopHi 6aTapei ycTaHoBoK gieneKTpuHHoro HarpiBaHHa npu posMimeHHi 

ix y saraubHoMy npuMimeHHi noBHHHi posTamoByBaTuca B MeTaneBifi m a i, a npu 

posMimeHHi B oKpeMoMy npuMimeHHi noBumri o ropogmyBaraca ciTKoio. 3axucHa g i a 

eKpaHy oGyMoBiiioeTbca HaBegeHHaM B eKpaHi cTpyMiB O y x o , aKi y CBOO nepry, 

HaBogaTb B eKpaHi BTopuHHe noiie, no aMniiiTygi Mafime ogHaKoBufi, a no a3i -

npoTmiemcHe eKpaHoBaHoMy no i i o . B pe3yibTaTi ix ciuiagaHHa cyMapHe noiie iimugKo 

3MeHmyeTbca, npoHuKaonu B eKpaH Ha He3HanHy rauGuHy. 

A i a 3axucTy Big BniiuBy eneKipmHoro noiia HanpymeHicTio Big 25 g o 60 KB/M i 

npu 3HaxogmeHHi B eieKTpuHHoMy noiii HanpymeHicTO Big 5 g o 25 KB/M Giiibiiie 

gonycTuMoro nacy HeoGxigHo 3acTocoByBara iHgHBigyaubHHH eKpaHyonufi KoMnieKT 

ogary , KpiM BunagxiB, KOIU MomiuBo g o r a K g o cTpyMoBegynux HacraH, mo 

3HaxogaTbca nig Hanpyroio (npu poGoTax Ha naHeiax , 3Gipxax g o 1000 B , B 

eiexTpuHHux npucTpoax) . 

npunycTuMufi nac nepeGyBaHHa B eieKTpuHHoMy noiii Mome Gyra peaii3oBaHo 

ogHopa3oBo aGo gpiGro npoTaroM p o G o w o gHa. B nac MomHa nepeGyBara B 

eieKTpuHHoMy noiii HanpymeHicTO g o 5 KB/M aGo BuKopucTOByBara 3acoGu 3axucTy: 

cTai i iorapm, nepeHocHi i nepecyBHi expaHyoni npucTpoi: 3HiMHi expaHyoni npucTpoi, 

mo BcTaHoBmoiOTbca Ha MamuHax i MexaHi3Max. 

n p u nigfioMi Ha oGiagHaHHa i KoHcTpyKiiii, po3TamoBaHi B 3oHi BniiuBy 

eieKTpuHHoro noiia, 3acoGu 3axucTy noBumri 3acTocoByBaraca He3aiemHo Big 

HanpymeHocTi eieKTpuHHoro noiia i TpuBaiocTi nepeGyBaHHa B HboMy. n p u 

3HaxogmeHHi B 3oHi expaHyBaHHa, BcepeguH KoHcTpyKiiifi B P n , a Taxom npu nigfioMi 

no c x o g a x g o ra3oBoro peiie i peiie piBHa M a c i a c u i o B o r o TpaHc opMaTopa 3acoGu 

3axucTy Big BniuBy eieKTpunHoro noiia Momia He 3acTocoByBara. 
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4.3 3aco6H saxucTy p o 6 o w o nepcoHaiiy nigcTaHiiii Big BnjiuBy H e G e s n e w x 

aKTopiB 

ripH saMuri sano6i^HHKiB nig Hanpyrora Heo6x ig ro saxuinaTu oni oKyiiapaMu a6o 

O6JIHHHJI MacKora. 

n p u po6oTi Ha BucoTi 1,3 M i GiiiBiiie Hag piBHeM seMiii, n i g i o r u , njioinagKu, 

Heo6xigHo sacTocoByBara sanoGi^HHH noac , npu HeoGxigrocr i , s i cTpaxyBanbHUM 

KaHaToM. 

B npuMimeHHax s giiOHHM eiieKTpoo6jiagHaHHaM ( sa BHĤTKOM i n n ™ KepyBaHHa 

penefiHux Ta IM nogiGmix) , y s a K p u r a x i BigKpurax posnogiubHux npucTpoax, 

Koiiogasax, TyHeiiax Ta TpaHmeax, Heo6xigHo KopucTyBaraca saxucHora KacKora. 

B ejieKTpoycTaHoBKax nig nac BmcoHaHHa po6iT g i a iHguBigyauBHoro saxucTy 

r o i o B u npaiiiBHuKiB Big MexamnHux noniKogmeHb, arpecuBHux piguH, ypameHHa 

e^eKTpHHHHM cTpyMoM, Ta npu BunagKoBoMy go raKy g o cTpyMoBegynux nacraH, n o 

sHaxogaTbca n ig Hanpyrora, Heo6x ig ro sacTocoByBara s a x u c H KacKu. 

Ana iHguBigyaibHoro saxucTy onefi Big HeGesnenmix i mKig iuBux BupoGHunux 

aKTopiB: eneKTpuHHoi gyru , y^BTpa io^eTOBoro ft m^paHepBoHoro BunpoMnnoBaHHa, 

6pusoK nyriB, eiieKTpojiiTy, posniiaBjieHoi M a c r a e , ciiig sacTocoByBara s a x u c H 

oKyiapu BigKpuToro Tuny s HenpaMora BeHrajiaiiiera. 

A i a saxucTy nragefi Big ypameHHa cTpyMoM, Ha 1X11-10 KB noBuHHi 6 y r a 

saseMieHi: onopu, Ha araix BcTaroBiieHi pos'egHyBani, npucTpoi rpososaxucTy, Ka6eiiBHi 

My TH, Bci saniso6eToHHi i MeTaneBi onopu.[9] 

Onip saseMiieHb onop noBmieH 6 y r a piBHuM 250/I , aiie He 6ijiBine 10 OM, g e I-

pospaxyHKoBuft cTpyM saMuKaHHa Ha seMjira. H a npaKrai i i cTpyM saMuKaHHa Ha seMjira 

6epyTb He MeHme 1.5 I pejieftHoro saxucTy Ha gaHoMy igepi . [8] 

Ao saseMiraranux npucTpoiB noBuHHi 6 y r a npuegraHi: 

- apMaTypa sajiisoGeTOHHux npucTaBoK; 

- MeTaioKoHcTpyKiiii Ha onopax; 

- paMu i npuBogu pos'egHyBaniB; 

- Ka6eibHi My TH; 

- saco6u rpososaxucTy. 
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B ejieKTpoo6jianHaiffli 6 ,10,35 KB gua nonepeg>KeHHa npaniBHHKiB npo 

HaGuumeHHa g o nacTHH eneKipmHoi ycTaHoBKH, mo nepeGyBaiOTb n ig Hanpyroio, c i i g 

sacTocoByBaTH gucTaHniiiHi cnrHanisaTopn HaaBHocT Hanpyrn gBox TiniB: 3 

aBToroMHHM g^epeuoM mreueHHa a6o TaKi, aKi mreuaTbca Big eHeprii eneKTpuHHoro 

nona eieKTpoycTaHoBKH, mo 3HaxogiTbca nig Hanpyroio. 

CucTeMa saxucTy posnogiibHux npucTpoiB (Pn) Big nepeHanpyr BKionae B ce6e 

3axucT Big rpo3oBix i BHyTpiimiix nepeHanpyr. 

3axucT Big rpo3oBix nepeHanpyr (rpo3o3axucT) P n B CBOO nepry BKionae B ce6e 

TaKi o6oB'a3KoBi Bugu 3axucTy: Big npaMix ygapiB GuHcKaBKH 6e3nocepegHbo B 

eiieKTpHKy i Big XBHIH,, mo HaGiraiOTb 3 mmi! eneKTponepegani. 

3axucT Big npaMix ygapiB GmicKaBKH 3gincHoeTbca 3a gonoMoroo 3a3eMieHux 

BepTHKaibHux cTpmraieBHx i TpocoBux rpoMoBigBogiB, KiubKicTb, po3TamyBaHHa, 

BucoTa, KyT 3axucTy i npoTamiicTb aKix BiGupaiOTbca 3 yMoBH 3aGe3neneHHa 

3Haxog>iceHHa oGuagHaHHa i OHIHHOBKH po3nogiubHoro npucTpoo B Me^ax 3OHH 
3axucTy GinicKaBKoBigBogiB. 3oHa 3axucTy - npocTip GurobKo GuucKaBKoBigBogiB, B 

Me^ax aKoro goBKojiHinm OG'GKTH 3axumeHi Big npaMix ygapiB GjiucKaBKH 3 

gocTaTHboi HaginHicTi. 

n p u ygapi GmicKaBKH B 3a3eMueHi KoHcTpyKnii PY, Ha aKix BcTaHoBuem 

rpoMoBigBogu, Mome cTaraca nepeKpuTTa ripmiHg i3ouaTopiB BHacm'goK BHCOKOI 
iMnynbcHoi Hanpyru Mi>K nopTauoM i npoBogoM. nepeKpuTTa Mo^yTb TaKo>K 

BigGyBaraca no noBnpio Mi>K oKpeMo po3TamoBaHHMH rpo3o3axucTaMH i npoBogaMH 

eneKTpoycTaHoBKH. BucoKa iMnyubcm Hanpyra Mo^e noTpanuTH Ha Kopnyc 

TpaHc opMaTopa i BHKUHKara npoGin i3ouanii noro OGMOTKH HHKHOI Hanpyru. 3axucT 

Big TaKix nepeKpumB THM e eKTHBHime, HUM MeHme iMnyubcHHii onip 3a3eMueHHa 

GnucKaBKoBigBogy, i 3a6e3nenyeTbca BiGopoM iMnym>cHoi MinrocTi ripmiHg i3ouaTopiB 

i goB^HH noBiTpaHix npoMi^KiB. 

H a KoHcTpyKniax B P n 110 KB cTproimeBi rpoMoBigBogu Mo^yTb 

BcTaroBmoBaraca npu eKBiBaueHTHoMy niToMoMy onopi 3eMui B rpo3oBin ce3oH: g o 

1000 OM - He3aue>KHo Big nuomi 3a3eMmoo)Horo KoHTypy nigcTaHnii. 

B ig CTUIOK KoHcTpyKnifi B P n 110 KB 3 rpo3o3axucTaMH TOBHHHO Gyra 

3aGe3nenero po3TiKaHHa cTpyMy GmicKaBKH no MaricTpamix 3a3eMueHHa He MeHme HUK 
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y gBox - TPBOX HanpaMKax. KpiM Toro, noBHHHi 6yTH BCTaHOBjieHi ogHH - gBa 

BepTHKanbHHx ejieKTpoga goB>KHHOK 3 - 5 M Ha BigcTaH He MeHme goB>KHHH ejieKTpoga 

Big CTifiKH, Ha aKiii BCTaHOBieHHH rpoMOBigBig. 

Aiia saxncTy o6uagHaHHa P n Big rposoBnx XBHJIB, Ha6iraKTB 3 mmS, 

sacTOCOByKTbca BeHTHiBHi po3pagHHKH, HeniHifiHi o6Me^yBani nepeHanpyr (OnH), 

Tpy6nacTi po3pagHHKH i TpoCH, nigBimeHi Ha nigxogi jmriH. Ui npnCTpoi o6Me^yKTB 

napaMeTpn xBHiii, Ha6irae 3 jiiHifi, go 3HaneHB, 6e3nenHHx giia i3OuaiIiH. 3axncHa gia 

po3pagHHKiB BH3HanaeTbca ix BOiiBT-ceKyHgHoi i BOiiBT-aMnepHoi xapaKTepncTHKH. 

OCHOBHOK yHK^ieK TpociB, nigBimyKTBca Ha n igxog i HanpyroK 35¬ 

110 KB, e 3axncT P n Big XBHJIB, BHHHKaKTB npn npaMOMy ygap i 6iiHCKaBKH B 
npoiiBOTH niHifi B M e ^ a x He6e3nenHoi 3OHH, aKa 3a3BHHafi CTaHOBHTB 1-3 KM. 
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B H C H O B K H 

B garnii K B a ^ i K a i i i i H i i i po6oTi 6aKajiaBpa 6yno posrnaHyTO nuTaHHa 

peKOHCTpyKuii nigcTaHiiii 35 /10 KB. npoaHanisyBaBmn eueKTpHHHe oGuagHaHHa, 

BCTaHoBieHe Ha nigcTaHiiii 6yno BupimeHo saMiHHTH sacTapine Ha 6 > HoBe i 

cynacHe, g e iie 6yno noTpi6Ho. 

nonaTKoM peKoHcTpyKiii nigcTaHiiii 6yna nepeBipKa CHUOBHX TpaHc opMaTopiB. 

3 ypaxyBaHmiM sagaHnx noTymiocTeii cno^HBaniB 6yno n o 6 y g o B a r o geHHufi rpa iK 

HaBaHTa^eHHa nigcTaHiiii 3HMoBoro nepiogy, 3 aKoro cTajio 3po3yMiio, n o 3anacy 

noTy^HocTi TpaHc opMaTopiB BncTanae giia 6e3nepe6iiiHoro eneKTponocTanaHHa 

cno^HBaniB aK B HopMaiibHoMy, TaK i B aBapiiiroMy pe>KHMax, ToMy BOHH He 

noTpe6y^Tb 3aMiHH. 

3 MeToio Bu6opy eneKTpuHHux anapaTiB nigcTaHiiii 6yno no6ygoBaHo 

po3paxyHKoBy cxeMy 3aMineHHa Ta po3paxoBaHi cTpyMH K 3 . 3 a pe3yjibTaTaMH 

nepeBipKH 6yno o6paHo TaKe oGuagraHHa: 

- Ha cTopoHi 35 KB: BHMHKani BaKyyMHi B B H - C E I T I - E - 3 5 - 2 5 / 1 0 0 0 , po3'egHyBani 

P r n C3ITI-35/1000 , TpaHc opMaTop cTpyMy 35 KB: T O J J - 3 5 Y X J J 1 , o6Me^yBani 

nepe ranpyru OnHn-35 /40 .5 /10 /550 ; 

- Ha cTopoHi 10 KB: BHMHKani BaKyyMHi B B / T E L - 1 0 - 2 0 / 1 0 0 0 - Y 2 , TpaHc opMaTop 

cTpyMy TOJI -CEI I I -10 KB, o6Me^yBani nepe ranpyru OrLHn-10 /12 ,7 /1YXJI1 . 

T a K o ^ 6yno 3aMiHeHo TpaHc opMaTopH BjiacHHx noTpe6 Ha 6 > noTymii , B 

3B'a3Ky 3i 36iibmeHHaM cno^HBaHHa BiacHux noTpe6. 

Po3raaHyBmu BcTaHoBieHi n p u i a g u peueiiHoro 3axucTy Ha nigcTaHiiii 6yno 

3'acoBaHo, n o BOHH BHKoHaH Ha 3acTapimii eneKTpoMexaHinHifi anapaTypi. ToMy 

npufiHaTe pimeHHa Bu6opy peueiiHoro 3axucTy Ta aBToMaTHKH Ha MiKponpoiiecopHux 

npucTpoax Tuny « M I C O M P 6 3 2 » , n o g a e 3Mory nigBunuTH HyraHBicTb 3axucriB Ta 

3HanHo 3MeHmuTH nac ix cnpaiboByBaHHa, n o B cyKynHocTi 3 BHCOKOK HagifimcTK) 

g o 3 B o i a e 3HH3HTH BeuHHHHy 36uTKy Big nepepB B eneKTponocTanaHHi. 

JIK iHguBigyaibHe 3aBgaHHa po3riaHyTi opraHi3aiifiHi 3axogu g i a 6e3nenHoro 

npoBegeHHa po6iT Ha nigcTaHiiii, nuTaHHa BniiHBy eieKTpoMarHiTHoro noiia Ha 

opraHi3M mogmffl Ta 3aco6u 3axucTy p o 6 o w o nepcoHaiy Big BniHBy He6e3nenHux i 

mKigiHBux aKTopiB. 
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