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B C T y n 

HanioHaj ibHa eHepreTHKa, Ha cborogHi imri f t MOMCHT, e o g H i e K 3 

npiopHTeTHHx rany3ef i , B i g n o g a i b m o r o po3BHTKy 3ai ieKHTb icHyBaHHa YKpaiHH B 

rao6ani3oBaHoMy CBiTi. B p a x o B y K H H , m o Y K p a i H a e HUCHOM G B p o n e f i c b K o r o 

EHepreTHHHoro CniBToBapHCTBa Ta n i g n H c a i a y r o g y n p o acoHian i i o 3 

GBponeficbKHM COKOOM ( G C ) . B u a g a 6 e p e Ha c e 6 e 3 o 6 o B ' a 3 a H H a npoBogHTH 

iHTerpan iw, He BHKiiKHeHHaM e i r a i y 3 b eHepreTHKH. C y T b n p o n e c y e Te , m o 

pec|)opMH eHepreTHHHoro ceKTopy noBHHHi cnpuaTH iHTerpani i Horo B 

eHepreTHHHHH n p o c T i p G C i o g r o n a c r o cTBopKBaTH n i g i p y H T a g u a p e opMyBaHHa 

B c b o r o r o c n o g a p c b K o r o KoMnueKcy YKpaiHH, nigBHineHHa piBHa KHTTa i i K g e H g o 

eBponeHcbKHx cTaHgapTiB. 

OCHOBHOK MCTOK po6oTH e opMyBaHHa MBHHOK B oGuacTi po3paxyHKiB H 

a H a i i 3 y peKHMiB eueKTpHHHHx CHCTCM i M e p e K , n e p e x i g H H x n p o n e c i B B 

eiieKTpHHHHx M e p e K a x , B u 6 o p y n o T y K H o c T i CHUOBHX TpaHc opMaTopiB, cxeM 

3 'egHaHb, ocHoBHoro BcTancyBaHHa H OIHHHOBKH, 3 a x u c T y TpaHc opMaTopiB. 

Y n p o n e c i BHKoHaHHa po6oTH H e o 6 x i g H o BupimHTH HacTynHi 3aBgaHHa: 

- BH3HaHHTH n u r o M i n a p a M e T p u J J E n i KaTauoKHi gaHi TpaHc opMaTopiB. 

BuKoHaTH p o 3 p a x y H o K napaMeTpiB cxeMH 3aMimeHHa m m i H TpaHc opMaTopiB. 

Bu3HaHHTH HaBegeHi g o CTOPOHH B H HaBaHTaKeHHa TpaHc opMaTopiB (3 

ypaxyBaHHaM BTpaT B o6MoTKax TpaHc opMaTop iB) ; 

- c K i a c T H p o 3 p a x y H K o B y c x e M y 3aMimeHHa M e p e K i H BH3HaHHTH po3paxyHKoBi 

HaBaHTaKeHHa B y 3 i i B M e p e K i (3 ypaxyBaHHaM BTpaT y Koui HaMarHiHyBaHHa 

TpaHc opMaTopiB i peaKTHBHoi noTyKHocTi , m o r e H e p y e T b c a uiHiaMH); 

- yBaKaKHH uiHiK JI-1 aBapiftro BigKiKHeHoK, BHKoHaTH po3paxyHoK 

peKHMy po3iMKHyToi MepeKi. B r o m H u r a Hanpyru y By3iiax MepeKi, BTpaTH 

H a n p y r u H BTpaTH n o T y K H o c T i Ha g i u a H K a x M e p e K i . n e p e B i p H T H gonycTHMicTb 

peKHMy 3 a piBHaMH H a n p y r i 3 a HarpiBaHHaM n p o B o g i B ; 

- BHKoHaTH po3paxyHoK HopMaibHoro peKHMy 3aMKHyToi MepeKi (Bci m m i 

BKiKHeHi B po6oTy). Bu3HaHHTH Hanpyru y By3 iax MepeKi, BTpaTH Hanpyru H 

flucm 
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BTpaTH noTy:>KHOCTi B M e p e K i . BHKOHaTH aHajii3 OTpHMaHHx pe3yj ibTar iB; 

- BH3HanHTH cyMapHy noTyKHicTb cnoKHBHOi nigcTaHii i i . B i i 6 p a r a HHCJIO H 

noTyKHicTb CHJIOBHX TpaHc opMaTopiB Ha n igcTaHi i i i i3 BKa3iBKoK> IxHix 

napaMeTpiB; 

- 3 a HoMiHaibHHMH napaMeTpaMH (3 ypaxyBaHHiiM g i i cTpyMiB K 3 ) 3 p o 6 i r r a 

B n 6 i p BHMHKaniB y po3nog i j ibHi ix n p n c T p o a x ( P n ) B c i x H a n p y r n igcTaHii i i . ^ a r a 

KopoTKHfi o n n c o6paHHx BHMHKaniB; 

- BHKoHara p o 3 p a x y H o K ejieKTpoMarHiTHHx n e p e x i g H H x n p o i i e c i B Ta 

penef iHoro 3 a x n c T y TpaHc o p M a T o p a , a T a K o K BKCHTH 3 a x o g i B 3 

eHepro36epeKceHHii. 

flucm 
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1 P O 3 P A X Y H O K E J J E K T P H q H O I M E P E ) K I 

1.1 BuxigHi napaMeTpu gjia BuKOHaHHa po3paxyHKy 

CxeMa Mepemi Mae Burjiag, aK noKa3aHO Ha puc. 1.1. Hanpyra miBjieHHa 

nigTpuMyeTbca 121 K B . CnomuBani S 1 , S 2 , S3 - I KaTeropia, S 4 - II KaTeropia 

HagifiHocTi ejieKTponocTanaHHa. 

Puc 1.1 Bux igHa cxeMa Mepemi 

MapKa npoBogiB: 

J J -1 A C - 1 8 5 

J J - 2 A C - 1 8 5 

J -3 A C - 1 5 0 

J -4 A C - 1 5 0 

noTymiocT i HaBaHTa^eHb: 

S-1 2 5 + j 1 0 ( M B A ) 

S-2 15+j10 ( M B A ) 

S-3 2 0 + j 1 0 ( M B A ) 

S-4 1 0+ j5 ( M B A ) 

^OBmuHa n J J . 

50 KM. 

40 KM. 

30 KM. 

30 KM. 

fucm 

5.6.141.593 5 M3M. fucm N doKyM. fodnucb flama 5 



1.2 Po3paxyHOK napaMeTpiB CXCMH 3aMimeHHii 

nonancy po3paxyeMO napaMeTpn cxeM 3aMiineHHii jiiHiii. 

napaMeTpn m m i II-1 ( A C - 1 8 5 / 2 9 ) . 

nHTOMi aKTHBHHH (RQ) Ta peaKTHBHHH ( X o ) OnOpH, a TaKOK GMHiCHy 

npoBigHicTb jiiHii ( b 0 ) 3HaxogHMO 3a KaTajiOKHHM gaHHMH [2]: 

R o = 0 , 1 6 2 OM/KM, 

X o = 0 , 4 1 3 OM/KM, 

b o = 2 , 7 5 * 1 0 - 6 CM/KM. 

^OBKHHa jiiHii l 1 = 5 0 KM, 

Togi : 

AKTHBHHH onip jiiHii 3HaxogHTbca no ((opMyjii: 

R J I = R Q * 1 I = 0 , 1 6 2 * 5 0 = 8 , 1 OM. 

PeaKTHBHHH onip jiiHii 3HaxogHTbca no ( o p M y i i : 

X j i = X o * l i = 0 , 4 1 3 * 5 0 = 2 0 , 7 OM. 

3apagHa noTyKHicTb 3HaxogHTbca no ((opMyjii: 

Q m = U 2 * b o * l i / 2 = 1 1 0 2 * 2 , 7 5 * 1 0 - 6 * 5 0 / 2 = 0 , 8 M B A p . 

AHanoriHHO npoBoguMO po3paxyHOK aKTHBHoro H peaKTHBHoro onopiB, a 

TaKOK 3apagHoi noTyKHocTi gjiii iHmHx . 

Ana j iHi i I J -2 ( A C - 1 8 5 / 2 9 ) : 

R o = 0 , 1 6 2 OM/KM, X o = 0 , 4 1 3 OM/KM, b o = 2 , 7 5 * 1 0 - 6 CM/KM. 

R J I = R o * l 2 = 0 , 1 6 2 * 4 0 = 6 , 5 OM. 

X j j = X o * l 2 = 0 , 4 1 3 * 4 0 = 1 6 , 5 OM. 

Q i 2 = U 2 * b o * l 2 / 2 = 1 1 0 2 * 2 , 7 5 * 1 0 - 6 * 4 0 / 2 = 0 , 7 M B A p . 

£ niHii IJ-3 ( A C - 1 5 0 / 2 4 ) : 

R O = 0 , 1 9 8 OM/KM, X o = 0 , 4 2 OM/KM, b o = 2 , 7 * 1 0 - 6 CM/KM. 

R J I = R O * 1 3 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

X j = X o * l 3 = 0 , 4 2 * 3 0 = 1 2 , 6 OM. 

Q i 3 = U 2 * b o * l 3 / 2 = 1 1 0 2 * 2 , 7 * 1 0 - 6 * 3 0 / 2 = 0 , 5 M B A p . 

niHii IJ-4 ( A C - 1 5 0 / 2 4 ) : 

R O = 0 , 1 9 8 OM/KM, X Q = 0 , 4 2 OM/KM, b o = 2 , 7 * 1 0 - 6 CM/KM. 

fucm 
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R J I = R o * l 4 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

X ^ = X o * l 4 = 0 , 4 2 * 3 0 = 1 2 , 6 OM. 

Q i 4 = U 2 * b o * l 4 / 2 = 1 1 0 2 * 2 , 7 * 1 0 - 6 * 3 0 / 2 = 0 , 5 M B A p . 

Po3paxyHOK napaMeTpiB cxeM 3aMiineHHii TpaHc opMaTopiB: 

OcKinbKH B eneKTpnHHifi M e p e K i cnoKCHBani I Ta I I KaTerop i i , TO 3 r igHo n Y E 

Ha y c i x n igcTaHni i ix BcTaroBj i i oeMo n o 2 TpaHc opMaTopH. B u x o g i i n n 3 BejiHHHHH 

n o T y K H o c T i Ta H a n p y r n KCHBjieHHii cnoKCHBaniB, Ha n igcTaHni i ix o 6 p a H o TaKi 

TpaHc opMaTopH. 

n i g c T a H i i a n C - 1 : 

Tnn TAH)K-25000 /110 

S H O M = 2 5 M B A . 

UH O M , n o o6MoTKax: 

B H - 1 2 1 KB, HH-38 ,5 KB. 

U K = 1 0 , 5 % . 

A P K = 1 7 0 KBT = 0,17 M B T . 

A P X = 3 4 KBT = 0,034 M B T . 

I X = 0 , 5 5 % . 

P o 3 p a x o B y e M o n a p a M e T p n cxeMH 3aMiineHHJi g a H o r o TpaHc opMaTopa . 

AKTHBHHH o n i p o6yMoBjieHHH BTpaTaMH aKTHBHoi noTyKCHocri y B c i x 

o6MoTKax TpaHc o p M a T o p a ft 3 H a x o g n T b c a 3 g o c j i i g y K . 3 . n o opMy^ i : 

A P • U H O M 1 7 0 - 1 1 0 2 -10 3 

R ' T 1 = ^ = 2 5 0 0 0 2 = 1 , 2 O M . 

HOM 

3 i 3HangeHnx H a n p y r K . 3 . y KoKcuift O6MOTLU MoKKHa 3HaftTH peaKTHBHnft o n i p 

TpaHc opMaTopa : 

U - U 1 0 , 5 - 1 1 0 2 - 1 0 3 _ 

X ' T 1 = 1 0 0 -

 = 100 - 2 5 0 0 0 = 3 2 O M . 

HOM 

P o 3 p a x o B y e M o TaKoKK B T p a r a peaKTHBHoi n o T y K H o c T i 3 g o c j i i g y X . X . n o 

opMy^i : 

fucm 
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• SHOM 0 ,55 • 2 5 0 0 0 N N N _ A 

A Q ' X T I = =- = 0 , 2 2 M B A p . 

V 100 100 F 

TaK aK y Buxigmii cxeMi B Mepe>Ky BKmoneHi gBa napanejibHO npai],K>K>HHx 

ogHOTunHux TpaHCCJDopMaropH, TO gjra cnpomeHHa po3paxyHKOBoi' cxeMH MO>KjiHBi 

cnpomeHHa: 

Onip gBox napanejibHO npaiiKnonux TpaHc opMaTopiB: 

R T I = 0 , 5 * R ' T I = 0 , 5 * 1,2=0,6 OM. 

X T I = 0 , 5 * X ' T I = 0 , 5 * 3 2 = 1 6 OM. 

BTpaTH noTy^HocTi X . X . nepmoro TpaHc opMaTopa MO>KHa 3anucara : 

A S X T I = 2 A P ' X T I + J 2 A Q ' X T I = 0 , 0 8 + J 0 , 4 4 M B A . 

AHanorinHO po3paxoByeMO napaMeTpu m m u x TpaHc opMaTopiB: 

IligcTaHHia n C - 2 : 

T u n - T f lTH-40000 /110 /35 /10 

S H O M = 4 0 M B A . 

UH O M , no o6MOTKax: 

B H - 1 1 0 K B , C H - 3 5 K B , HH-11 K B . 

U K , no o6MOTKax: 

B C - 1 0 , 5 % , B H - 1 7 , 5 % , C H - 6 , 5 % . 

A P K = 2 0 0 KBT = 0,2 MBT. 

A P X = 3 9 KBT = 0 ,039 MBT. 

I X = 0 , 6 % . 

APK • U 2

HOM 200 • 110 2 0 3 

R ' O 6 H t 2 = = = 1 , 6 OM. 
1112 S L , 40000 2 , 

R ' T 2 B = R ' T 2 C = R ' T 2 H = 0 , 5 * R ' O 6 I I I 2 = 0 , 5 * 1 , 6 = 0 , 8 OM. 

R ' T B - aKTHBHHH onip O6MOTKH BHIHOI Hanpyru TpaHc opMaTopa, R ' T C -

aKTHBHHH onip O6MOTKH cepegHboi' Hanpyru TpaHc opMaTopa, R ' T H - aKTHBHHH 

onip O6MOTKH HH>KHOI Hanpyru TpaHc opMaTopa. 

U K B 2 = 0 , 5 ( U K B - C + U K B - H - U K C - H ) = 0 , 5 ( 1 0 , 5 + 1 7 , 5 - 6 , 5 ) = 2 1 , 5 % 

U K C 2 = 0 , 5 ( U K B - C - U K B - H + U K C - H ) = 0 

fucm 
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U K H 2 = 0 , 5 ( - U K B - C + U K B - H + U K C - H ) = 0 , 5 ( - 1 0 , 5 + 1 7 , 5 + 6 , 5 ) = 1 3 , 5 % 

3 a HanpyroK) K .3 . y KOKHIH O6MOTLU TpaHc opMaTopa MoKHa 3Hairra 

peaKTHBHHH onip: 

X T 2 y = — 
• 21,5 • 110 2 -10 3 

w MUM 

100 • S HnM 100 • 4 0 0 0 0 

X ' T 2 C = 0 . 

= 6 4 OM. 

X = UKB • U.UM = 13,5 1 1 0 2 -10 3 

T 2 H 100 • SHUM 100 • 40000 

Po3paxoByeMo TaKoK BTpaTH peaKTHBHoi' noTyKHocTi 3 gocj i igy X . X . no 

opMy^i: 

A Q W

 0 , 6 ^ 4 0 0 0 0 = 0 , 2 4 M B A p . 
V 100 100 p 

TaK JIK y BHxigHiH cxeMi B MepeKy BKjiiKHeHi gBa napauejibHo npan,K>K)HHx 

ogHoTunHHx TpaHc opMaTopH, TO cnpomeHHii po3paxyHKoBoi cxeMH MoKIHBi 

cnpomeHHii: 

Onip gBox napaneibHo npanKiKHHx TpaHc opMaTopiB: 

R T 2 B = R T 2 C = R T 2 H = 0 , 5 * R ' T B 2 = 0 , 5 * 0 , 8 = 0 , 4 OM. 

X T 2 B = 0 , 5 * X ' T B 2 = 0 , 5 * 6 4 = 3 2 OM. 

X T 2 C = 0 , 5 * X ' T C 2 = 0 . 

X T 2 H = 0 , 5 * X ' T H 2 = 0 , 5 * 4 0 = 2 0 OM. 

BTpaTH noTyKHocTi X . X . TpaHc opMaTopa MoKHa 3anucaTu: 

A S X T 2 = 2 A P , X T 2 + J 2 A Q ' X T 2 = 0 , 0 8 + J 0 , 4 8 M B A . 

nigcTaHniii n C - 3 : 

THn: T ^ H - 1 0 0 0 0 / 1 1 0 / 3 5 

S H O M = 10 M B A . 

UHOM, no o6MoTKax: 

B H - 1 2 1 K B , HH-38 ,5 K B . 

U K = 1 0 , 5 % . 

A P K = 7 0 KBT = 0,7 M B T . 

fucm 
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A P X = 1 4 KBT = 0,014 M B T . 

I X = 0 , 7 % . 

Po3paxoByeMo napaMeTpn TpaHc opMaTopa T-3: 

A P - U2 7 0 - 1 1 0 2 - 1 0 3 

R ' T 3 = A P K
 2

U H O M = 2 = 1 , 2 OM. 
^ ,-. 1 AAAA2 " 

X T 3 = -

S 2 

OM 

- U2 

K ^ HOM 

100 - S 
OM 

10000 2 

1 0 , 5 - 1 1 0 2 - 1 0 3 

100-10000 
= 3 2 OM. 

A Q ' X T 3 = 
- SHOM 0 ,7 - 1 0 0 0 0 

= 0 , 2 2 M B A p . 
1 0 0 1 0 0 

napaMeTpn cxeMH 3aMimeHHii napajiejibHo BKjnoHeHHx TpaHc opMaTopiB: 

R T 3 = 0 , 5 * R ' T 3 = 0 , 5 * 1,2=0,6 OM. 

X T 3 = 0 , 5 * X ' T 3 = 0 , 5 * 3 2 = 1 6 OM. 

A S X T 3 = 2 A P ' X T 3 + J 2 A Q ' X T 3 = 0 , 0 3 + J 0 , 4 4 M B A . 

1.3 Po3paxyHoK cxeMH 3aMiineHHii MepeKi. 

CxeMy 3aMiineHHii MepeKi 3 o 6 p a K e r o Ha pHc. 1.2. 

PHC 1.2 CxeMa 3aMiineHHii 

fucm 
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po3paxyHKy nepeTOKiB noTymrocTeii igeMO 3a HanpaMKOM Big BigoMHx 

noTymrocTeii cnomreana g o myKaHOi noTy^HOCTi Ha Bxogi Mepe^i , po3paxoBaHoi' 

BignoBigHO g o cxeMH 3aMimeHHii. 

Po3paxoByeMO noTy^HicTb Ha nonancy gijiaHKH 2-5 : 

S 2 5 = S l + A S l l + A S x i 1 . 

' S 2 = (0,6 + * + ' ° ! A S T I = Z 
T1 

V U H O M J 

= 0 , 0 4 + j 0 , 9 6 M B A . 
\ 1102 J 

S 2 5 = 2 5 + j 1 0 + 0 , 0 4 + j 0 , 9 6 + 0 , 0 8 + j 0 , 4 4 = 2 5 , 1 2 + j 1 1 , 4 M B A . 

Po3paxoByeMO noTy^HicTb Ha nonarey gijiaHKH 4-9: 

S 4 9 = S 4 + A S T 3 + A S X T 3 

S ^ 2 ( 1 0 2 + 52 ^ 
I = (0,6 + J16\ ^ J = 0 , 0 1 + j 0 , 1 7 M B , 

S 4 9 = 10+ j 5 + 0 , 0 1 + j 0 , 1 7 + 0 , 0 8 + j 0 , 4 4 = 1 0 , 0 9 + j 5 , 6 1 M B A . 

Po3paxoByeMO noTy^HicTb Ha nonarey gijiaHKH 6-7: 

A S T 3 = Z T 3 

V U H O M J 

S 6 7 ~ S 2 + A S T 2 H 

A S T 2 H = ZT 

S 

V U H O M J 

=(0,4 + J 20)F 
15 2 +10 2 

= 0 , 0 1 + j 0 , 5 4 M B A . 
\ 1 1 0 2 J 

S 6 7 = 15+ j 1 0 + 0 , 0 1 + j 0 , 5 4 = 1 5 , 0 1 + j 10,54 M B A . 

Po3paxoByeMO noTymricTb Ha nonarey gijiaHKH 6-8: 

S 6 8 = S 3 + A S T 2 C 

A S T 2 C = Z T 2C 

V UHOM J 

= 0 , 0 2 M B A . 
V 1 1 0 2 J 

S 6 8 = 2 0 + j 1 0 + 0 , 0 2 = 2 0 , 0 2 + j 1 0 M B A . 

Po3paxoByeMO noTymricTb Ha KiHui gijiaHKH 3-6: 

S ' 3 6 = S 6 7 + A S 6 8 = 1 5 , 0 1 + j 1 0 , 5 4 + 2 0 , 0 2 + j 1 0 = 3 5 , 0 3 + j 2 0 , 5 4 M B A . 

Po3paxoByeMO noTymricTb Ha nonaTKy gijiaHKH 3-6: 

S 3 6 = S ' 3 6 + A S T 2 B + A S X T 2 

A S T 2 B = Z T 2 B 

S 

V U H O M J 

=(0,4 + J32)f 
V 

35,032 + 20,542 

1102 

J 

= 0 , 0 5 + j 4 , 3 6 M B A . 

fucm 
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S 36=35,03+ j20,54+0,05+ j4,36+0,08+ j0,48=35,16+ j25,38 MBA. 

1.3.1 Po3paxyHOK noTymrocTeii i Hanpyr aBapiiiHoro peKHMy poGora Mepê ci 

B iiKOCTi aBapiiiHoro peKHMy po3rjiiiHeMO po6oTy Mepê ci npn BigKjnoHeHiii 

jimii' JI-1. Po3paxyHOK npoBogHTbca 3rig,HO pnc 1.3. 

SA ]\ ZJI2 SKN 2 ^ 

121 KB 

ZJI3 SK23 3 S 34 ZJI4 

S25 S36 

PHC 1.3 CxeMa 3aMim,eHHa po3iMKHyTOi Mepê ci 

Po3paxoByeMO noTy>KHicTB S34 : 

4= S49+ASji4 jQji4 

ASjl4-Z, 
' s * 

\JJ HOM J 

=(5,9 + J 1 2 , 6 Y± 
10,09 2 + 5 , 6 1 ^ 

n o 2 
=0,06+jO,14MBA. 

S 3 4=10,09+j5,61+0,06+j0,14-j0,5 =10,15+j5,25 MBA. 

Po3paxoByeMO noTymricTB S23K: 

S 2 3

K = S 3 4 + S3 6=10,15+j5,25+35,16+j25,38=45,31+j30,63 MBA. 

Po3paxoByeMO noTy>KHicTB S2 3

H : 

S 2 3

H = S 2 3 « ° + A S J I 3 - J Q J I 3 

A S J I 3 = Z , 
< S v 
\JJ HOM J 

=(5,9+y 1 2 , 6 ] ^ 45,312 +30,63 ^ 
n o 2 

l,46+j3,ll MBA. 

S 2 3

H=45,31+j30,63+l,46+j3,ll-j0,5=46,77+j33,24 MBA. 

Po3paxoByeMO noTy>KHicTB S i 2

K : 

Si2K= S 2 3

H + S 2 5=46,77+j33,24+25,12+jll,4=71,89+j44,64 MBA. 

Po3paxoByeMO noTy>KHicTB S i 2

H : 

S i 2

H = Sl^+ASjE-jQjE 

S49 

flucm 
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A S j i 2 = Z 
J2 

S 

V U H O M J 

™ ( 7 1 8 9 2 + 4 4 6 4 2 1 

= f e 5 + J 1 6 , 5 ( N O 2 J 

= 3 , 8 5 + j 9 , 7 6 M B A . 

S i 2 H = 7 1 , 8 9 + j 4 4 , 6 4 + 3 , 8 5 + j 9 , 7 6 - j 0 , 7 = 7 5 , 7 3 + j 5 3 , 7 M B A . 

Po3paxoByeMO noTyKHicTb S A : 

S A = S i 2 H = 7 5 , 7 3 + j 5 3 , 7 M B A . 

2 

3HaxogHMO Hanpyry y By3Jiax MepeKi, BHKopHCTOByiOHH Hanpyry Ha niHHax 

gKepe j ia KHBjieHHii H 3HaftgeHi Ha nonepegHboMy eTani noTyKHocTi Ha nonancy 

KOKHOI ginaHKH MepeKi JIK BHxigH gaHi. 

B r o m n a e M o Hanpyry : 

PH • R + QH • X PH • X — QH • R 
= -

1 1 2 1 2 + X
 J2 — j 1 1 2 X

 J2
 1 2 ~ 

= 1 2 1 - 7 5 , 7 3 ^ 6 , 5

 + 5 3 , 7 ^ — j 7 5 , 7 3 - 1 6 , 5 — 5 3 , 7 ^ 6 , 5 = - j7,44 K B . 
121 121 

Mogyjib Hanpyru: 

| |=109 ,86 K B . 

Po3paxyHoc Hanpyr Ha iHmux mHHax MepeKi BHKoHyeTbca aHajioriHHo. 

B r o m n a e M o Hanpyry mHHH 3: 

PH - R + QH - X PH - X — QH - R 
3 = -

 1 23 JJ3 + Q 2 3 X J3 — j 1 23 X J3 Q 2 3 RJJ3 — 

1 ™ a , 46 ,77 • 5,9 + 33,24 • 12,6 . 46 ,77 • 12,6 — 33,24 • 5,9 
= 1 0 9 , 8 6 / 

109,86 109,86 

=103 ,54 - j3 ,58 K B . 

Mogyjib HanpyrH: 

| | = 1 0 3 , 6 K B . 

B r o m n a e M o Hanpyry mHHH 4: 

4 = -
 P 23 R J 4 + Q 2 3 X J4 ,• P 23 X J4 Q 2 3 1 J4 

j -

1 r 10,15 • 5,9 + 5,25 • 12,6 . 10,15 • 12,6 — 5,25 • 5,9 
= 1 0 3 , 6 j 

103,6 103,6 

fucm 
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= 1 0 2 , 3 8 - J 0 , 9 4 K B 

Mogyjib Hanpyru: 

|U4 |=102,4 K B . 

BroHanaeMO Hanpyry mHHH 5: 

P . R + Q . X p . X — Q . R 

U2 

= 1 0 9 8 6 - 2 5 , 1 2 • 0,6 + 1 1 , 4 - 1 6 — . 2 5 , 1 2 - 1 6 —11,4 • 0,6 = 

' - 109 ,86 109 ,86 

= 1 0 8 , 0 6 - J 3 , 6 K B . 

Mogyjib Hanpyru: 

| U S ' | = 1 0 8 , 1 2 K B . 

3HaxogHMO ^ ^ ^ TpaHc opMa^il, u,e BigroineHHii Hanpyru Ha O6MOTLU 

cepegHboi' Hanpyru g o Hanpyru Ha O6MOTLU HH>KHOI Hanpyru: 

U CH HOM 1 1 0 

" B H = = 7 f ^ 3 ' 1 4 . 

HH HOM 

BuKopucToByronu Koe i^ieHT TpaHc opMa^il, npuBoguMo oTpuMaHy Hanpyry g o 

Hanpyru Ha O6MOTLU HH>KHOI Hanpyru: 

U s = U s ' / I I B H = 1 0 8 , 1 2 / 3 , 1 4 = 3 4 , 4 3 K B . 

Bu3HanaeMo Hanpyry IIIHHH 7: 

U ' = TT P 3 6 - (RT2B + 2H ) + Q 3 6 - ^XT2B + XT2H )

 — J P 3 6 - ^XT2B + XT2H ) Q 3 6 - I^T2B + 2H ) = 
7 3 " U 3 U 3 

, N „ R 3 5 , 1 6 • 0,8 + 2 5 , 7 8 • 5 2 . 3 5 , 1 3 • 5 2 — 2 5 , 7 8 • 0,8 
= 1 0 3 , 6 j = 

103,6 103,6 

= 9 7 , 3 9 - J 1 7 , 4 5 K B . 

Mogyjib Hanpyru: 

|U7 ' |=99 ,06 K B . 

3HaxoguMo ^ ^ ^ TpaHc opMa^il, u,e BigroineHHii Hanpyru Ha O6MOTLU 

cepegHboi Hanpyru g o Hanpyru Ha O6MOTLU HH>KHOI Hanpyru: 

= U T ^ — = ~ m ~ 
U
 HH HOM 1 0 

fucm 
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BincopHCTOByiOHH KoecJHnieHT TpaHc opMa^il npuBoguMO OTpHMaHy Hanpyry g o 

Hanpyrn Ha O6MOTLU HroKnoi Hanpyrn: 

U y = U 7 ' / nBH=99 ,06 /11=9 ,01 K B . 

Bn3HanaeMo Hanpyry mnHH 8: 

U ' = TT P 3 6 ' I^T2B + 2C ) + Q 3 6 (XT2B + XT2C ) _ J P 3 6 ' (,XT2B + X T2C ) Q 3 6 ' I^T2B + 2C ) = 

= 1 0 3 6 35,16 0,8 + 25 ,78 32 _ . 35,13 32 _ 25,78 0,8 = 

' " 103,6 3 103,6 

=97 ,39 - j10 ,66 K B . 

Mogyjib Hanpyru: 

| 8 |=98 ,96 K B . 

3HaxogHMo ^ ^ TpaHc opMa^ii, ne BigroineHHii Hanpyru Ha O6MOTLU 

cepegHboi Hanpyru g o Hanpyru Ha O6MOTLU HroKHoi Hanpyru: 

„ — UCH HOM _ 1 1 0
 _ I a 

n B H = U r ^ ~ 1 5 ' 

HH HOM 

BuKopucTOBy^HH ^ ^ ^ ^ TpaHc opMa^ii npuBoguMO OTpuMaHy Hanpyry g o 

Hanpyru Ha O6MOTLU HroKHoi Hanpyru: 

U 8 = 8 / nBH=98 ,96 /3 ,14=31 ,6 K B . 

Bu3HanaeMO Hanpyry muHH 9: 

P R + Q X P X _ Q R 

9 = U4 3 = 
+ 5,61 16 10,09 16 _ 5,61 0,6 _ = 1 0 2 4 10,09 0,6 + 5,61 16 _ . 10,09 16 

1 0 2 , 4 — j 

102,4 102,4 

=101,46—j1,54 K B . 

M o g y j b HanpyrH: 

| U s ' | = 1 0 1 , 5 K B . 

3HaxogHMO ^ ^ TpaHc opMa^ii, ne BigroineHHii Hanpyru Ha O6MOTLU 

cepegHboi Hanpyru g o Hanpyru Ha O6MOTLU HroKHoi Hanpyru: 

U CH HOM
 1 1 0

 -i a 

HH HOM 

fucm 
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BHKopHCTOByiOHH KoecJnnieHT TpaHc o p M a ^ i i npHBogHMO OTpHMaHy Hanpyry g o 

H a n p y r n Ha O6MOTLU HHKHOI H a n p y r n : 

U 5 = U 5 7 n B H =101 ,5 /3 ,14=32 ,32 K B . 

1.3.2 Po3paxyHOK noTyKHOCTeii i H a n p y r HopManbHoro peKHMy 3aMKHyTOi 

M e p e K i (S=Smax) 

U=121KB 

ZJI1 

ZJI4 

ZJI1 

ZJI4 

T 
S25 S36 S49 

SA S"12 

1 1 

121 KB 

SA 

S25 S36 S49 

SA 
s ^ l z m " f 1 ^ z m 

121 KB 

^ S'23 3 3- S J 1 S 4 ^ . 

S25 
36 

"j -14 ! 

49 

PHC 1.4 C x e M a 3aMnneHHii 3aMKHyToi M e p e K i B HopManbHOMy peKHMi 

Po3paxyHOK HopManbHoro peKHMy 3aMKHyToi M e p e K i BHKOHyeTbca Tax caMO, 

M e p e K i i3 gBOcropoHHiM KHBjieHHiiM n p n ogHaKOBHx H a n p y r a x g K e p e j i 

KHBjieHHa. Po3paxyHKOBy c x e M y Kij ibneBoi M e p e K i , yMOBHO po3pi3aeMO n o 

g K e p e n a KHBjieHHii. 

FLUCM 
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Po3paxoByeMO noTyKHocT Ha gijiaHKax MepeKi i3 gBOCTopoHHiM KHBjieHHaM, 

gjia iiboro BroHanaeMo noTyKHicTb Ha rojioBHHx gijiaHKax: 

. S 2 5 (ZJI3 + Z J 7 4 + Z J 7 1 ) + S 3 6 ( Z J 7 4 + ZJI1 ) + S 4 9 ( Z J 7 1 ) _ S i 2 = -
Z J 1 + ZJI2 + ZJI3 + ZJI4 

_ (25,12 + ;11,4)(19,9 j45,9)+(10,09 + ;5,61)(8,1 j20,7)+(35,16 + j25,38)(14 j33,3) 

26,4 j62,4 

= 4 0 , 6 1 + j 2 3 , 8 2 M B A . 

S _ S 4 9 ( Z 3 + Z 4 + Z 2 ) + S 3 6 ( Z 2 + Z 3 ) + S 2 5 ( Z 2 ) _ 

S l 4 ~ _ 
Z 1 + Z 2 + Z 3 + Z 4 

_ (10,09 + j5,61)(18,3 j41,7)+ (35,16 + j25,38)(12,4 j29,1)+(25,12 + j11,4)(6,5 j16,5) _ 
24,6 j62,5 

= 2 9 , 7 6 + j 1 8 , 5 7 M B A . 

nepeBipKa: 

S l 2 + S i 4 _ S 2 5 + S 3 6 + S 4 9 

4 0 , 6 1 + j 2 3 , 8 2 + 2 9 , 7 6 + j 1 8 , 5 7 _ 2 5 , 1 2 + j 1 1 , 4 + 3 5 , 1 6 + j 2 5 , 3 8 + 1 0 , 0 9 + j 5 , 6 1 

7 0 , 3 7 + j 4 2 , 3 9 ? 7 0 , 3 7 + j 4 2 , 3 9 

n o x n 6 K a o6HHCJieHb CTaHoBHTb A P = 0 % , A Q _ 0 , 0 % , mo Ha6araTo MeHme 

Heo6xigHoi' ToHHocri oGnncneHHa 2 % . 

S 2 3 _ S 1 2 - S 2 5 _ 4 0 , 6 1 + j 2 3 , 8 2 - 2 5 , 1 2 - j 1 1 , 4 = 1 5 , 4 9 + j 1 2 , 4 2 M B A . 

S43_S14-S49_29 ,76+ j18 ,57 -10 ,09 - j5 ,61=19 ,67+ j12 ,96 M B A . 

BuKopucTOByiOHH cxeMy, oTpHMaHi HHcejibHi 3HaneHHa H HanpaMKH 

noTyKHocTefi M O K CM 3Hairra TonKy noToKopo3nogiiy. 

TonKa noToKopo3nogijiy 3HaxogHTbca B T.3, po6uMo po3MHKaHHa MepeKi B 

iliii TOHLU H PO6HMO po3paxyHoK KOKHOI 3 po3iMKHyrax MepeK oKpeMo. 

1.3.6 Po3paxyHoK BTpaT noTyKHocTi 

1.3.6.1 3HaxogHMo noTyKHicTb HanpuKiHiii gijiaHKH 1-2: 

S 1 2 K _ S 1 2 H - A S ^ 2 + j Q ^ 2 

fucm 
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A S j i 2 = Z 
J2 

S 

V U
 HOM J 

=(6,5 + ,16,5( i 0 , 6 ^ 
J 

= 1 , 1 9 + j 3 , 0 2 M B A . 

S i 2 K = 4 0 , 6 1 + j 2 3 , 8 2 - 1 , 1 9 - j 3 , 0 2 + j 0 , 7 = 3 9 , 4 2 + j 2 1 , 5 M B A . 

3HaxogHMO noTymricTb Ha noHancy gijiaHKH 2-3: 

S 2 3 H = S i 2 K - S25=39 ,42+j21 ,5 -25 ,12- j 11 ,4=14 ,3+ j 10,1 M B A . 

3HaxogHMO noTymricTb HanpHKmni gijiaHKH 2-3: 

S 2 3 K = S 8 7 H - A S j B + j Q j B 

S ^ 2

 ( c o 1 4 , 3 2 + 1 0 , 1 2 

= ( 5 , 9 + 7 1 2 , 6 1 -A S j B = Z, 
V U H O M J J V 1 1 0 

S 2 3 K = 1 4 , 3 + j 1 0 , 1 - 0 , 1 5 - j 0 , 3 2 + j 0 , 5 = 1 4 , 5 + j 1 0 , 2 8 M B A . 

3HaxogHMo noTymricTb HanpHKmni gijiaHKH 1-4: 

S 1 4 K = S 1 4 H - A S j n + j Q j n 

' S 2 

= 0 , 1 5 + j 0 , 3 2 M B A . 

A S J H = Z J1 

V U H O M J 

=(8,1 + 7 2 0 , 7 ( 2 9 , 7 6 f T 0 1 8 , 5 7 

J 

= 0 , 8 2 + j 2 , 1 1 M B A . 

S 1 4 K = 2 9 , 7 6 + j 1 8 , 5 7 - 0 , 8 2 - j 2 , 1 1 + j 0 , 8 = 2 8 , 9 4 + j 1 7 , 2 6 M B A . 

3HaxogHMo noTymricTb Ha nonaTKy gijiaHKH 4-3: 

S 4 3 H = S 1 4 K - S49=28 ,94+ j17 ,26 -10 ,09 - j5 ,61=18 ,85+ j 11,65 M B A . 

3HaxogHMo noTymricTb HanpHKmni gijiaHKH 4-3: 

S 4 3 K = S 4 3 H - A Sji4+jQji4 

' S ' 
A S j 4 = Z J 4 

V U H O M J 

=(5,9 + M18,85
 + 1 1 , 6 5 1 

J V n o 2 

S 4 3 K = 18,85+j 11,65-0,24-j0 ,51 + j 0 , 5 = 1 8 , 6 1 + j 1 1 , 6 4 M B A . 

= 0 , 2 4 + j 0 , 5 1 M B A . 

3HafigeMo HanpyrH y Bcix KoHTpojibHHx ToHKax Mepe^i : 

B r o m n a e M o Hanpyry U2: 

U 2 = U 1 -

1 1 2 1 2 + X J 2 X J 2 Q 1 2 1 1 1 2 

= 1 2 1 40,61 • 6,5 + 23,82 • 16,5 __ ̂  40,61 -16,5 — 23,82 • 6,5 

121 121 

fucm 
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=115 ,57 - j4 ,26 K B . 

M o g y i b HanpyrH: 

| | =115 ,65 K B . 

B r o m n a e M o Hanpyry mHHH 3: 

PH ^ R + QH ^ X PH ^ X — QH ^ R 
U — T T P 23 RJJ3 + Q 2 3 X J3 ,• P 23 X J3 Q 2 3 R J 

3 = U 2 — J' U 2 U 2 

= 1 1 5 6 5 - 1 4 , 3 ^ 5 , 9 +10 ,1 • 12,6 14,3 4 2 , 6 —10,1 • 5,9 

115,65 115,65 

=113 ,82 - j1 ,04 K B . 

M o g y i b HanpyrH: 

| | = 1 1 3 , 8 K B . 

B r o m n a e M o Hanpyry mHHH 4: 

P

H

 R + Q

H

 X P

H

 X — Q

H

 R 

4 = U 1 — j 

U U 

29,76 • 8,1 + 1 8 , 5 7 ^ 2 0 , 7 — . 29 ,76^20 ,7 —18,57 • 8,1 
- 121 J 121 

= 1 1 5 , 8 3 - j 3 , 9 4 c B . 

M o g y i b HanpyrH: 

| 4 |=115 ,89 K B . 

B r o m n a e M o Hanpyry mHHH 3': 

P

H

 R + Q

H

 X P

H

 X — Q

H

 R 

3 4 - U 4 J U 4 

= 1 1 5 8 9 - 1 8 , 8 5 ^ 5 , 9 + 1 1 , 6 5 4 2 , 6 
j 

18,85 4 2 , 6 —11,65^5,9 

115,89 115,89 

=113 ,66 - j1 ,46 K B . 

M o g y i b HanpyrH: 

| | = 1 1 3 , 6 7 K B . 

HanpyrH B TOHLU noToKopo3nogijiy, 3HafigeHi y pe3yjibTaTi po3paxyHKy o6ox 

po3iMKHyTHx cxeM npaKTHHHo ogHacoBi, noxH6ca CTaHoBHTb: 

(| ' | - | | )*100/ | | = 0 , 0 9 % , mo 3agoBojn>mie yMoBy 0 , 0 9 < < 1 0 . 

fucm 
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IIpHHMacMO | U 3 | = 1 1 3 , 7 K B . 

1.3.7.5 BH3HanaeMO Hanpyry mHHH 5: 

= 1 1 5 6 5 25,12 • 0,6 + 1 1 , 4 • 16 — . 25,12 -16 —11,4 • 0,6 = 

' " 115,65 3 115,65 

=113 ,94 - j3 ,42 K B . 

Mogyjib Hanpyru: 

| 5 |=114 K B . 

3HaxoguMo Koe i^ieHT TpaHc opMa^ii, ne BigHonieHHii Hanpyru Ha O6MOTTU 

cepegHboi Hanpyru g o Hanpyru Ha O6MOTLU HHKHO! Hanpyru: 

UCH HOM
 1 1 0

 * a 

n B „ = = — = 3 , 1 4 . 

HH HOM 

BuKopucTOByiOHH Koe i^ieHT TpaHc opMa^ii, npuBoguMo oTpuMaHy Hanpyry g o 

Hanpyru Ha O6MOTLU HHKHOI Hanpyru: 

U 5 = U 5 ' / nBH=114/3 ,14=36 ,3 K B . 

B r o m n a e M o Hanpyry mHHH 7: 

U ' = U " ^ 2 B + 2H ) + Q 3 6 - 2B + XT2H )

 — J P 3 6 - ^\XT2B + XT2H ) Q 3 6 - I^T2B + 2H ) = 
7 3 3 U 3 U3 

_ 1 1 35,16 • 0,8 + 25,78 • 52 .35,13 • 52 — 25,78 • 0,8 _ 
= 113,8 j = 

113,8 113,8 

=101 ,77 - j15 ,45 K B . 

Mogyjib Hanpyru: 

|U7 ' |=103 K B . 

3HaxoguMo Koe i^ieHT TpaHc opMa^ii, ne BigHonieHHii Hanpyru Ha OGMOTIH' 

cepegHboi Hanpyru g o Hanpyru Ha O6MOTLU HHKHOI Hanpyru: 

UCH HOM
 1 1 0

 . . 

nBH= UT"— = 7 n ~ ' 

U
 HH HOM

 1 0 

BuKopucTOByiOHH Koe i^ieHT TpaHc opMa^ii npuBoguMo oTpuMaHa Hanpyra g o 

Hanpyru Ha O6MOTLU HHKHOI Hanpyru: 
fucm 
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U y = UyV nBH=103 /11=9 ,66 K B . 

BromnaeMO Hanpyry mHHH 8: 

_ 1 1 35,16 0,8 + 25,78 32 .35,13 32 — 25,78 0,8 _ 
=113,8 j 

113,8 113,8 

=106 ,3 - j9 ,66 K B . 

Mogyjib Hanpyru: 

| 8 |=106 ,75 K B . 

3HaxogHMO K ^ i n i e H T TpaHc opMa^ii: 

UCH HOM
 1 1 0

 i a 

n c H = = ^ 5 = 3 , 1 4 . 

HH HOM 

BmcopHCTOByiOHH Koe i^ieHT TpaHc opMa^ii, npHBogHMO OTpHMaHy Hanpyry g o 

Hanpyru Ha O6MOTLU HHKHOI HanpyrH: 

U 8 = 8 / nBH=106 ,75 /3 ,14=34 K B . 

BromnaeMO Hanpyry mHHH 9: 

P R + Q X P X — Q R 
U 5 _ T T 1

 49
 1 T3 + Q 4 9 X T 3 1 49 X T 3 Q 4 9

 1 T3 — 9 = U4 j = 
, , « on 10,09 0,6 + 5,61 16 . 10,09 16 — 5,61 0,6 _ 

= 115,89 j = 
115,89 115,89 

=115 ,46 - j1 ,34 K B . 

Mogyjib Hanpyru: 

| U 9 ' | = 1 1 5 K B . 

3HaxogHMO K ^ i n i e H T TpaHc opMa^ii: 

n B H = UT— = ^ 5 = 3 , 1 4 . 

HH HOM 

BuKopucTOBy^HH Koe i^ieHT TpaHc opMa^ii, npHBogHMO OTpHMaHy Hanpyry g o 

Hanpyru Ha O6MOTLU HHKHOI Hanpyru: 

U 9 = U 9 ' / n c H = 1 1 5 / 3 , 1 4 = 3 6 , 4 K B . 

fucm 
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2 P 0 3 P A X y H 0 K E J I E K T P H H H O I H A C T H H H I H ^ C T A H I J I I 

BUXIDNUMU DANUMU E: 

1) Hanpyra cncreM - UBH y K B , ino BignoBigae CTopoHi BHCOKOI Hanpyrn 

( B H ) nigcTaHnii; 

2 ) noTymricTb cncTeMn SHOM y M B A ; 

3 ) peaKTUBHnn onip cncTeMn Xc; 

4 ) nncjio jiiHin 3B'a3Ky i3 cncreMoio, ixHa goBmonm LW y KM i i x H napaMeTpn 

J l V B OM; 

5) noTymricTb HaBaHTameHHa, M B A . 

2 . 1 B n 6 i p n o T y ^ H O C T i C H J I O B H X T p a H c o p M a T o p i B 

Tnn TpaHc opMaTopa T^HDK 25000 /110 

noTymHicTb TpaHc opMaTopa S = 2 5 M B A 

Hanpyra U = 1 1 0 K B 

Onip X = 5 2 0 OM 

L W 1 = 2 2 KM 

L W 2 = 2 2 KM 

X W I = 4 , 6 2 OM 

X W 2 = 4 , 6 2 O M 

S C = 2 5 0 0 0 K B A 

X C = 4 . 8 4 OM 

Ta6nuv)H 2.1- HaeaumajtceHHH cnootcueauie npommoM do6u 
rognHn 0 2 4 6 8 10 12 14 16 18 2 0 2 2 
% 50 4 0 55 85 95 95 80 95 95 120 150 105 
S ( M B A ) 12 10 13 21 23 23 2 0 23 23 3 0 3 7 2 6 

,H,jia nigcTaHnin 6yjin o 6 p a m TpaHc opMaTopn noTymHocTi S ( M B A ) Tnny T,ZJH}K. 

nepeBipnMo o6paHi TpaHc opMaTopn Ha npegMeT nepeBaHTameHHa, 3 orj iagy Ha 

rpa iK HaBaHTameHHa. 

fucm 
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PHC.2. 1 TpacJriK HaBaHTa>KeHHii nigcTaHnii. 

nepeBipKH npaBHjibHOCTi Bn6opy TpaHc opMaTopa peajibHHH ^pa iK 

HaBaHTa^eHHa nepeTBopnMO y gBOCTyniHHacTnii. nonancoBe HaBaHTa^eHHa 

eKBiBaneHTHoro rpa iKa BH3HanaeTbca no opMy^i 

# 1 = 
1 

Sx + t2 + . . . + S 2 t 
1 1 2 2 n n t, +12 +... +1 

1 2 n 

1.22 • 2 +1 .0 2 • 2 +1 .3 2 • 2 + 2.1 2 • 2 + 2.0 2 • 2 + 2.3 2 • 8 
= 0,77 

2,5 V 2 + 2 + 2 + 2 + 2 + 8 

S1, S 2,..Sn - HaBaHTaaceHHii nepmoi , gpyro i , n-oi cxognHH rpa iKa 

HaBaHTa^eHHa, po3TainoBaHnx HroKHe jiiHii HOMiHajibHoi noTy>KHOCTi 

TpaHc opMaTopa. 

t1,t2,...tn - TpHBauicTb cxognHKH, rognHH. 

AHanorinHO BH3HanaeTbca g p y r a cxognHa eKBiBaieHTHoro rpa iKa, a i e npn 

rjbOMy 6epyTbca ma6jii , po3TamoBaHi Bnine JiiHii HOMiHaibHoi noTy>KHOCTi 

TpaHc opMaTopa. 

K 2 = 
S 1 2 1 1 + S 2 t 2 + . . . + S H n 

t +12 +...+1 
1 2 n 

fucm 
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K 2 = ± I 3 ' ' 2
 + 3 , 7 2 • 2 + 2 ' 6 ' - 2 = 1 , 2 5 

2 2,5 V 2 + 2 + 2 

g e S1, S2,..Sn - HaBaHTaKeHHa BHine HoMiHajibHoi noTyKHocTi 

TpaHc opMaTopa. 

MaKCHManbHe nepeBaHTaKeHHa TpaHc opMaTopa cTaHoBHTb 

KMAX = = = 1 , 4 8 
S HOM 2 , 5 

g e SMAX - MaKcHMajibHe HaBaHTaKeHHa TpaHc opMaTopa 3a rpa iKOM 

HaBaHTaKeHHa. 

nonepegHe 3HaneHHa K2 Heo6x ig ro nopiBHaTH 3i 3HaneHHaM KMAX, 

K 2 = 0,9KMAX 

TaK aK K2 = 0.9*1.4 = 1 . 3 3 > 1,25 

ocTaroHHo npHHMaeMo K 2 = K 2 = 1,33 

3 a ACTOM 14209-85 3 ypaxyBaHHaM eKBiBajieHTHoi TeMnepaTypH 3HMOBOTO 

nepiogy ( - 1 ° C ) i nacy nepeBaHTaKeHHa t = 8 rogHH, 3HaxogHMo gonycTHMe 

3HaneHHa nepeBaHTaKeHHa. TaK aK 3a A C T 14209-85 K 2 = 1 , 5 > 1 , 3 3 -

TpaHc opMaTop o6paHHH npaBHibHo. 

2 . 2 B n 6 i p e x e M H e j i e K T p H H H H x 3 ' e g H a H b n i g c T a H u j i i 

r o i o B H a cxeMa eneKTpHHHHx 3'egHaHb noBHHHa 3agoBoiibHaTH HacTynHHM 

BHMoraM: 

- 3a6e3nenyBaTH HagiHHicTb eneKTponocTanaHHa B HopMajibHHx H 

nicnaaBapifiHHx peKHMax; 

- ypaxoByBaTH nepcneKTHBH po3BHTKy; 

- gonycKaTH MoKjiHBicTb po3mupeHHa; 

- 3a6e3nenyBaTH MoKjiHBicTb BHKoHaHHa peMoHTHHx H eKcnuyaTaHiHHHx 

po6iT Ha oKpeMHx ejieMeHTax cxeMH H 6e3 BigicjiiOHeHHa npuegHaHb. 

fucm 
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n p n nboMy BapTo 3 a c T o c o B y B a T n Haf tnpocTimi cxeMn. ^ u a TynnKoBoi c x e M n 

peKoMeHgyeTbca 3 a c T o c o B y B a T n c x e M y « g B a GuoKn 3 BnMUKaneM y u a H i r o r a x 

TpaHc o p M a T o p a ft HeaBToMaraHHoio nepeMnHKoio» . 

T a K aK p o 3 r i a H y T n f i P n Mae Mane Hncuo npnegHaHb - Te g o n i u b H o 

3acTocyBaTn c n p o m e H y c x e M y 6e3 3 6 i p H n x m n H 3 KOPOTKUMU nepeMnnKaMn Mim 

npnegHaHHaMn. 

C n p o m e H a n p n H n n n o B a c x e M a eueKTpnHHnx npnegHaHb HaBegeHa Ha p n c 2 . 2 . 

y cxeMi nepegGanem BnMnKani Ha uiHiax, TpeTift BnMnKan nepegGaneHnft Ha 

nepeMnnni (ceKniftHnft). BigKjnoneHHa TpaHc opMaTopiB, y BnnagKy ixHboro 

ynncogmeHHa, npoBognTbca gBoMa BnMnKanaMn 110 K B (Q1 ft Q3 aGo Q2 ft Q3) i 

BignoBigHnMn BnMnKanaMn 10 K B (Q11 aGo Q12) . 

Pa3oM i3 TpaHc opMaTopoM GygyTb BigKjnoneHi ft gBi BignoBigHi m m i 10 KB. 

IXHK> poGoTy MomHa BigHoBnra 3 a gonoMoroio A B P BnMnKaneM Q13. 

K JIUHUU W1 

110 kB 
K JUHUU W2 

QS1 

0 Q1 

QS 2 

QS 4 

QS 3 Q 3 QS 7 

4] 

\ QS 5 

• Q 2 

V QS 6 

\ QS 8 

6 Q 11 U Q12 

Q 13 

Q 21 M Q 22 

K nompedumenRM 10 KB 
10 kB 

Q 23 M Q 24 

1 

K nompedumenRM 10 KB P n c 2 . 2 n p n H n n n o B a c x e M a eueKTpnHHnx 3 'egHaHb 

fucm 
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2.3 P03paxyH0K C T p y M i B KOpOTKOrO ' j a M I I K a H H H 

3HaneHHa CTpyMiB KopoTKoro 3aMHKaHHa Heo6xigm gjja npaBHjjbHoro Bu6opy 

BCTancyBaHHa Ha CTopoHi 110 K B n 10 K B . nigCTaHnia KHBHTBC^ no gBox 

TynnKoBHx jjiHiax. CxeMa 3aMiineHHa gjja po3paxyHKy CTpyMiB KopoTKoro 

3aMHKaHHa HaBegeHa Ha pnc 2.3. 

noTy^HiCTB KopoTKoro 3aMHKaHHa Ha mnHax 110 K B n e m p a mrejieHHa 

CTaHoBHTB S„ = MBA 

PHC.2.3 CxeMa 3aMiineHHa gjja po3paxyHKy CTpyMiB KopoTKoro 3aMHKaHHa. 

Onip CHCTeMH gopiBHioe. 

OM. 

UJ = XC - SC =yj4,84*2500 = 110 KB. 

Onip npanioiOHHx niHin XN = 2,3 OM; TpaHc opMaTopiB XT = 2 6 0 OM. 

nepiognHHa CKuagoBa C K 3 y TOHLU K1 

1 K1 
110 

XC + X„ 4.84 + 2.3 
= 1 5 , 4 1 K A 

Te K y TOHLU K2 , npuBegeHa g o Hanpyrn BHinoi CTOPOHH 

- K 2 

U, 110 

XC + X„ + XT 4.84 + 2,3 + 260 

peanbHun C K 3 y TOHLU K 2 

= 0,41 K A 

1K2 1 K 2 . 1 1 2 = 0 , 4 1 . H ° = 4 ,51 KA 
10 10 

YgapHun CTpyM 

y Tonni K1 =42 -1,61- IK1 = 1 , 4 1 1,61 15 ,41= 34 ,98 KA 

fucm 
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y TOHi-U K2 = 42-1,61 • IK2=1,411,61-4,51= 10,23 K A 

npHnycTHMO, mo aMnjiiTyga E P C i nepiogHHHa cKjiagoBa C K 3 He3MiHHi 3a 

nacoM, TOMy Hepe3 nac, piBHHii nacy BigicjiiOHeHHa 

Inr = IK1=15,41 K A giia TOHKH K1; 

InT = IK 2 = 4 , 5 1 K A gjia TOHKH K 2; 

AnepiogHHHa cKjiagoBa C K 3 g o MoMeHTy po36bKHocTi KoHTaKTiB BHMHKana; 

ia =42I • eTa 

i , = 1 , 4 1 1 8 , 2 1 2 - e ^ =2 ,3 KA 

ia2=1,41 10,428- e005 = 0 , 4 6 KA 

g e Ta - nocTiiiHa nacy 3aracaHHa anepiogHHHiii cKjiagoBoi (gjia K1 Ta = 0 , 0 2 5 

c., giia K2 Ta = 0 , 0 5 c.). 

iHTerpan AKcoyjia 

giia K1 BR = I2

K1(t + Ta) = I2

K1(0,06 + 0 , 0 2 5 ) = 1 5 , 4 1 - ( 0 , 0 6 + 0 , 0 2 5 ) = 20 ,18 K A2C 

giia K2 BR = I2

K2(t + Ta) = I 2

2 ( 0 , 1 + 0 , 0 5 ) = 4 , 5 1 2 - ( 0 , 1 + 0 , 0 5 ) = 3 , 0 5 KA2C 

Pe3ynbTaTH po3paxyHKy 3BegeHi B Ta6ji.2.2. 

Tadnuv^H 2.2- Pesynbmamu pospaxyHKie cmpyMie K3 

CTpyMH 
KopoTKoro 
3aMHKaHHa 

C K 3 y n o n . 
MoMeHT n a c y , 

K A 

YgapHHH 
C K 3 iy, KA 

C K 3 y 
MoMeHT 

po3 ' egHaHHa 
KoHTaKTiB 

BHMHKana, K A 

A n e p i o g . 
c K j i a g o B a 

C K 3 , ia 

K A 

iHTerpaj i 
AKcoyjia 
BK, K A2c 

muHH 1 1 0 K B 

( K ) 
15,41 34 ,98 15,41 2,3 20 ,18 

muHH 10 KB 

( K 2 ) 
4 ,51 10,23 4,51 0,46 3,05 

2.4 Bn6ip BHCOKOBO^bTHHx anapaTJB P n ejieKTpHHHHx MepeiK 

BucoKoBojibTHi eueKTpHHHi anapaTH BuGupaiOTbca 3a yMoBoio TpHBaioro 

peKHMy po6oTH ii nepeBipaiOTbca 3a yMoBaMH KOPOTKHX 3aMHKaHb. n p u HboMy gjia 

anapaTiB npoBogHTbca: 

-. Bu6ip 3a Hanpyroio; 

fucm 
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- Bn6ip 3a HarpiBaHHJiM npu TpHBajiHx CTpyMax; 

- nepeBipKa Ha eueKTpogHHaMiHHy criiiKicTb; 

- nepeBipKa Ha TepMWHy criiiKicTb; 

- Bn6ip 3a BHKOHaHHiiM (gua 30BHimHboi a6o BHyTpimHboi ycTaroBKu); 

B u 6 o p y niguaraiOTb: BUMUKani Ha CTopoHi Bumoi Hanpyrn; BxigHi BUMUKani 

Ha CTopoHi 10 K B ; ceKLuiiHi BUMUKani Ha CTopoHi 10 K B ; BUMUKani , mo 

BigxogaTb, 10 K B ; po3'egHyBani Bumoi Hanpyrn; TpaHc opMaTopH Tuny H Hanpyrn 

110 K B H 10 KB; oiinmoBKa po3nogiiibHHx npucrpoiB 110 K B H 10 K B . 

^ u a BH6opy anapaTiB i CTpyMoBegynux nacTHH Heo6xigHo B r o H a w r a CTpyMH 

HopMajibHoro H mcuaaBapiiiHoro pemuMy. Bu3HaneHHa CTpyMiB npoBoguTbca g i a 

BunagKy ycTaHoBKH Ha nigcTaHiui cuiioBoro TpaHc opMaTopa, po3paxoBaHoro 

BignoBigHo g o rpa iKa HaBaHTameHHa nigcTaHnii. 

MaKCHMajibHHH CTpyM Ha 3oBHimHifi CTopoHi 

I 1 1 0 M A X 

\,4SHOM = 1,4 • 2500 = 1 8 

S 110 V 3 • n o 
CTpyM y Ko i i BxigHux BHMUKaniB Ha CTopoHi 10 KB 

IBMK. = = 1 , 4 • 2 5 0 0 = 1 0 1 , 0 3 6 A 

CTpyM y Koiii ceKiUiiHoro BHMUKana 

0 7 * 2500 
^ = u , ^ 2 5 0 0 = 1 0 1 , 0 3 6 A 

V3 4 0 

CTpyM y Koiii i i m i , mo BigxoguTb (aKmo Ha ogHe npuegHaHHa 

goBoguTbca 3 M B A ) 

i = = 1 7 3 , 2 A 

^HHaMiHHufi CTpyM: I g u H = 2 , 5 5 * I OTK 

H a CTopoHi Bumoi Hanpyrn peKoMeHgyeTbca ycTaHoBKa e ie ra3oBux 

BHMHKaniB Tuny S 1 - 1 4 5 - F 3 / 4 0 3 1 . B u 6 i p BHMUKaniB HaBegeHufi B TaGuHiu 2.3 

Bu6upaeMo BBEM - 110E - 31,5/2000B1 : 

U H O M = 1 10 KB, IHOM= 2 0 0 0 A , I H O M . O T K J I = 3 1 , 5 Ka, 

ICKBIH. = 4 0 KA, I C K B = 1 0 2 KA, I T = 4 0 KA, 

toTKi = 0,07 ceK. PH = 3 6 % . 

fucm 
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Ia HOM = V 2 - P H - I H O M . O T K J L / 1 0 0 - 1 , 4 1 - 3 6 - 3 1 , 5 / 1 0 0 - 1 5 , 9 9 KA, 

I2 • tr = 4 0 2 0 , 0 7 - 1 1 2 KA 2 C. 

TadnuvH 2.3 - Budip eiiMUKcma Ha cmoponi 110 KB 
YMOBa Po3paxyHKOBi KaTajiOKKHi 
Bn6opy 3HaneHHa 3HaneHHa 

UC < UH 110 K B 110 
I < I 

pacH HOM 
18 ,37A 2 0 0 0 A 

1 no < 1 npCKB 1 5 , 4 1 K A 4 0 K A 

Iyd < ICKB 3 4 , 9 8 K A 1 0 2 K A 

I nr < IOmKHoM 1 5 , 4 1 K A 3 1 . 5 K A 
I < I 

ar aHOM 
2 , 3 K A 1 5 . 9 9 K A 

BK < I2

Ttr 2 0 , 1 8 K A 2 C 1 1 2 K A 2 C 

OGpaHHH BHMHKan noBHicTK) 3agoBOHBHae yMOBaM Bn6opy. 

H a CTopoHi HH3BKOI HanpyrH peKOMeHgyeTBca BnGnpaTH BaKyyMHi BHMHKani. 

0,06 

y TOHLU K1 ia =4lI • e ° ° " K A 

0,1 

y T O W K 2 ia = 42l • e0 0 5 KA 

TadnuvH 2.4 - Budip euMUKauie y Koni mpaHcrpopMamopa Ha cmopoHi 10 KB. 
yMOBa 
Bn6opy 

Po3paxyHKOBi 
3HaneHHii 

KaTajio>KHi 
3HaneHHa 

UC < UH 10 KB 10 
I < I 

pacH HOM 
1 0 1 , 0 3 6 A 3 2 0 A 

I < InpCKB 4 , 5 1 K A 10KA 

I < I 
yd — CKB 

1 0 , 2 3 K A 2 5 , 5 K A 

Inr < IOmKHoM 4 , 5 1 K A 10KA 
I < I 

ar aHOM 
0 , 4 6 K A 2 , 8 2 K A 

BK < I2

Ttr 
3 , 0 5 K A 2 C 10 ,5KA 2 C 

PeKOMeHgyeTBCii ycTaHOBKa BaKyyMHHx BHMHKaniB Tnny V M 1 S - 1 0 - 4 0 / 3 1 5 0 -

42 . BnGnpaeMO BMM-10 - 320 - 10T3 : 

U H O M - 1 0 KB, I H O M - 320 A , I H O M . O T K J I . - 1 0 KA, 

ICKBIH. - 1 0 KA, I C K B - 1 0 KA, I T - 1 0 KA, 

fucm 
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W J I = 0 ,105 ceK. BH =20%. 

Ia HOM = V 2 - P H • I H G M . G T K ^ / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 KA, 

I2 • tr=102 0 , 1 0 5 = 1 0 , 5 KA 2 C. 

TadnuvH 2.5 - Budip ceKV^lunozo eiiMUKcma Ha cmoponi 10 KB. 

YMOBa 
Bn6opy 

Po3paxyHKOBi 
3HaneHHa 

KaTanoKHi 
3HaneHHa 

UC < UH 1 0 K B 1 0 

I < I 
pacH HOM 

1 0 1 . 0 3 6 A 3 2 0 A 

1 no < 1 npCKB 4 . 5 1 K A 1 0 K A 

iy < InpCKB 1 0 . 2 3 8 K A 2 5 , 5 K A 

1 nr < IOmKHoM 4 . 5 1 K A 1 0 K A 

I < I 
ar aHOM 

0 . 4 6 K A 2 , 8 2 K A 

BK < I2

Ttr 
3 . 0 5 K A 2 c 1 0 , 5 K A 2 c 

PeKOMeHgyeTbca npHHHirra g o ycTaHOBKH aK ceKmiiHilii BHMHKan Tiiny 

B B / T E L - 1 0 - 3 1 , 5 / 3 2 . BnGnpaeMO BK -10 - 31,5 : 

U H G M = 1 0 K B , I H G M = 320 A , I H G M . G T K J I = 1 0 KA, 

ICKBIH. = 1 0 KA, I C K B = 1 0 KA, I T = 1 0 KA, 

toTKn = 0,105 ceK. BH = 2 0 % . 

Ia HOM = V 2 B H - I H G M . G T K ^ / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 KA, 

I 2 • tr=102 0 , 1 0 5 = 1 0 , 5 KA 2 C. 

TadnuvH 2.6 - Budip euMUKauie Ha nmiw, uo eidxodumb, 10 KB. 

YMOBa BiiGopy 
PO3paxyHKOBi 

3HaneHHa 
KaTajio:scHi 
3HaneHroi 

UC < UH 10 K B 10 

I < I 
pacH HOM 

173 .2 A 6 3 0 A 

I < InpCKB 4 ,51 K A 80 K A 

iy < I npCKB 10 ,238 K A 31 ,5 K A 

I n r < IOmKHoM 4 ,51 K A 2 5 K A 

I < I 
ar aHOM 

0,46 K A 7,93 ,8 K A 

BK < I2

Ttr 3,05 K A 2 c 7 4 , 4 2 K A 2 c 

fucm 
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H a , mo BigxogHTb, peKOMeHgyeTbca BCTaHOBHTH MaiionoTymHHH 

BHMHKan B B / T E L - 1 0 - 3 5 / 3 2 

y Ta6jiHiu 2.7 HaBegeHHH Bn6ip po3'egHyBaniB Ha CTopoHi 110 KB. 

po3 ' egHyBan i H e o 6 x i g m 3 ogHHM i g B o M a KoMiuieKTaMH 3 a 3 e M i r o ^ H H x HomiB. 

Tadnuv^H 2.7- Budippo3'edHyeanie 110 KB. 

y M o B a 
B n 6 o p y 

P o 3 p a x y H K o B i 
3HaneHHa 

K a T a j i o m r i 
3HaneHHa 

UC < UH 
110 K B 110 

I < I 
pacH HOM 

1 8 , 3 7 A 1 0 0 0 A 

iyd < 1 npCKB 3 4 , 9 8 K A 8 0 K A 

BK < i2

Ttr 
2 0 K A 2 c 2 9 9 7 / 9 9 2 K A 2 c 

PeKoMeHgyeTbca npHinurra g o ycTaHoBKH Ha CTopoHi 110 KB po3'egHyBani 

THny P H ^ 3 1 - 1 1 0 / 1 0 0 0 y X J I 1 i P H £ 32 -110 /1000 y X J J 1 

PHff (3) - 110/1000B 

U H O M = 1 10 KB, IHOM= 1000 A , ICKB.IH. = 8 0 KA, 

I T r = 3 1 . 5 KA, t i E P r = 3 ceK. 

IT3 = 3 1 . 5 KA, tiEP3 = 1 ceK. 

(1 • tr ) r = 3 1 , 5 2 -3=29 77 KA 2 C. 

(I • tr ) 3 = 3 1 , 5 2 1 = 9 9 2 KA 2 C. 

KopoTKHH onnc o6paHHx BHMHKaniB i po3'egHyBaHiB: 

BHMHKan cepii' BBEM - 110E - 31,5/2000B1 

KoHcTpyKiia npocTa H HagifiHa, HeBeuHKa Maca H ra6api r ra go3Bona^Tb 

ycTaHoBinoBara fioro Ha nojieraieHHx yHgaMeHTax, gocTyn g o KoHTpouboBaHHx 

ejieMeHTiB MexaHi3MiB, KoHTaKTiB i KaMep u e n c M H o6ca r po6iT npn i'xHifi 3aMiHi 

MiHiMaibHHH. 

13 3acTocyBaHH«M aBToHoMHoro npymuHHoro npHBoga He noTpi6Ho 

noTymioro gmepeua mHBueHHii. KoMyTaiifiHi xapaKTepncTHKH y BcboMy giana3oHi 

fucm 
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CTpyMiB, ino BigionoHaiOTb, y TOMy HHCJii H CTpyMiB HeHaBaHTaKeHHx -

CTa6ijiBHi. M o K T H B a eKcnjryaTaHia B pi3HHx KmMaraHHHx 3OHax. 

BHMHKan Cepii BMM-10 - 320 - 10T3 

3acTOCOByeTbca B K P n (KOMnueKTHux p o 3 n o g i n b H n x n p u c T p o a x ) . BuMHKan 

Mae g y r o r a c H j j b H y KaMepy n o g o B K H t o - n o n e p e n H o r o g y i r a . l3OjLania MLK HHKHiM 

CTpyMOBegyHHM ^aH^eM 3gi i i cHioeTbca CKuoenoKCHgHHM irHjiiHgpoM. PyxuHBHii 

KOHTaKT - CTpHKHeBHH. HaKffleHHHKH CTpHKHa H CerMeHTiB pO3eTOHHOrO KOHTaKTy 

oGminbOBaHi gy roc r iHKOio MeTauoKepaMiKOio. CTpyMO3HiMaHHa 3i CTpuKHa 

p y x n H B o r o KOHTaKTy Ha BepxHiH CTpyMOBegynnfi ^ ^ ^ - pouHKOBe. M i c i i a 

KOHTaKTyBaHHa p y x j H B o r o H H e p y x o M o r o KOHTaKTy n o K p u B a o T b c a cpiGuoM. 

P o 3 ' e g H y B a n Cepi i PHff(3) 

rop rooHTa j ibHO-noBopoTHoro T u n y , B u r o T O B j a o T b C a 3 OKpeMux n o m o c i B 

( o g H o r o n p o B i g H o r o H g B o x B e g e H u x ) , m o 3 ' e g H y o T b Ha MiCiii MOHTaKy CTaieBHMu 

Tpy6aMH B o g u H T p u n o i O C H U H a n a p a T . n i g c T a B O O KOKHoro n o m o c a C i y K a T b 

m B e n e p u , Ha KiHiiax a K u x 3 a K p i n i e H i naByHHi n igcTaBH 3 nigmunHHKaMH. y 

n i g m u n H H K a x o6epTao>Tbca B a i u 3 BaKej iaMH. H a B a K e i a x , 3B 'a3aHux MDK c o 6 o o > 

3 a r a i b H O O T a r o o , ycTaHOBjjeHi onopHO-i3onai i i i iHi KOJJOHH. H a ixHix BepxHix 

- ^ ^ 3 a K p i n i e H i HOKi KOHTaKTHOi CHCTeMH H KOHTaKTHi OCHOBH. H o K i 

3a3eMieHHa ynpaBuaiOTbca pyHHHM npuBogoM, roiOBHi HOKi npu Hanpy3i 110 KB i 

BHine - pyHHHM H eueKTpogBHryHOBHM npuBogoM. 

2 . 5 B n 6 i p e j i e K T p o B H M i p i O B a j i b H H x T p a H c o p M a T o p i B C T p y M y H 

H a n p y r n 

^ u a n i g K n o n e H H a e n e K T p o B H M i p o B a n b H u x n p u u a g i B i n p u c T p o i B penef iHoro 

3axuCTy H e o 6 x i g H a yCTaHOBKa TpaHc opMaTopiB CTpyMy H H a n p y r u . y gaHOMy 

npoeKTi penefiHHH 3 a x u c T geTajjbHO He p o 3 p o 6 n a e T b C a , TOMy n e p e B i p K y 

TpaHc opMaTopiB n o BTopuHHOMy HaBaHTaKeHHO BHKOHyeMO 3 ypaxyBaHHaM 

n i g K n o n e H H a TinbKH B H M i p o B a n b H u x n p u u a g i B . y K o m CHjjOBoro TpaHc o p M a T o p a 

3 6 o K y HHKHoi H a n p y r u aMnepMeTp, BOUbTMeTp, BapMeTp, ninunbHUKH aKTHBHoi H 
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peaKTHBHoi' eHeprii, Ha mHHax 110 KB - BoubTMeTp i3 nepeMHKaneM g u a BHMipy 

Tpbox M b ^ a 3 H u x Hanpyr, Ha ceKiiifiHoMy BHMHKani 10 KB - aMnepMeTp, Ha uiHiax, 

mo BigxogaTb, 10 K B - aMnepMeTp, uinuubHUKH aKTHBHoi H peaKTHBHoi eHeprii. 

TadnuvH 2.8- Po3paxyHOK emopuHHoao HasaHmacuceHHX mpaHC(popMamopa 

cmpyMy. 
HaBaHTameHHa no 

a3ax 
n p u u a g T u n K u a c A B C 

AMnepMeTp 3 - 3 3 5 1 0,5 0,5 0,5 
BaTTMeTp £ - 3 5 0 1,5 0,5 — 0,5 
BapMeTp A - 3 4 5 1,5 0,5 — 0,5 

JJiHHUbHHK aKTHBHoi 
eHeprii 

C A - 3 1 2,5 — 2,5 

JJiHHUbHHK peaKTHBHoi 
eHeprii 

CP-4 1,5 2,5 — 2,5 

CyMapHe HaBaHTameHHa 
cTpyMy B Koui cuuoBoro 6,5 0,5 6,5 

Tp-pa 3 6oKy H H 
CyMapHe HaBaHTameHHa 

cTpyMy B Koui ceKiiHoHH. 0,5 0,5 0,5 
BBIKUIOHaT. Ha H H 

CyMapHe HaBaHTameHHa 
cTpyMy B Koui cuuoBoro 0,5 0,5 0,5 

Tp-pa 3 6oKy B H 
CyMapHe HaBaHTameHHa 
cTpyMy B Koui uiHii, mo 0,5 0,5 0,5 

BigxoguTb 

TadnuvH 2.9- Budip mpaHc(opMamopa cmpyMy s Koni cunosozo 
mpaHC(popMamopa Ha cmopoHi suufoi Hanpyzu. 

yMoBa 
Bu6opy 

Po3paxyHKoBi 
3HaneHHa 

KaTauomHi 
3HaneHHa 

UC < UH 110 KB 110 

1 pacH < 1 HOM 18,37 A 50-600 

iy < InpCKB 34,98 A 62-124 

BK < I2

Ttr 
20,184 KA 2 c 162,5 

Z H < Z H 

H HHOM 
1,25 OM 4 

^ u a nepeBipKH 3a BTOPHHHHM HaBaHTameHHaM BH3HanaeMo onip npuuagiB: 

fucm 
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Znpn6= = 0 5 = 0 , 0 2 OM. 

T o g i onip BHMipKmajibHHx npoBogiB MOKe 6yTH: 

Z n p =ZHOM-Znpn6-Z K , 

ge : Z H O M - HOMiHajibHHii onip HaBaHTaKeHHa, OM; 

Z n p H e - onip npHjiagiB, OM; 

Z K - Onip KOHTaKTiB, OM. 

Znp=4-0 ,02-0 ,1=3 ,88 OM. 

nepeTHH cnonyHHHx npoBogiB 3a yMOBaMH MexaHWHOi MinHocTi noBHHeH 

6yTH He MeHm 4 MM2 gjia aiJK>MiHieBHx KHJI. nepeTHH KHJI npu goBKHHi Ka6ejiK> 

1=160 M: 

Z n p p , 
F 

g e p - nuTOMHH onip ajnoMiHiK) p = 0 , 0 2 8 3 ; 
M 

F - nepeTHH KHJI, MM2; 

F = 0 ,0 8 - 1 6 0 = 1 , 1 3 

4 

3araibHHH onip cTpyMOBoro KOiia: 

ZH=Znpu6+ZK+Znp=0 ,02+0 ,1+1 ,13=1 ,25 OM, 

mo MeHme 4 OM, npunycTHMux npu po6oTi TpaHc opMaTopa B Kjiaci 

TOHHocTi 1. TpaHc pMaT p cTpyMy T 0 3 M - 1 1 0 - Y 1 BignoBigae yMOBaM Bu6opy. 

TadnuvH 2.10 - Budip mpaHccpopMamopa cmpyMy B Koni cunoeoao 
mpaHccpopMamopa Ha cmopoHi HUCHCHOI Hanpyau. 

YMOBC 

Budopy 
Po3paxyHKoBi 

3HaHeHHH 
KamanoycHi 

3HaHeHHH 

UC < UH 10 KB 10 
I < I 

pacH HOM 
101,036A 2000 

I d < I d 

yd OUH 
10,23A — 

BK < I2

Ttr 
3,05 KA 2 c 74,42 

7 < 7 
7 H < 7 HHOM 

1,25 OM 4 

fucm 
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nepeBipKa 3a BTOPHHHHM HaBaHTameHHaM BHKOHyeTbca aHauorwHO. OGpaHO 

TpaHc opMaTop TLQJJ-10K. TpaHc opMaTopH CTpyMy BuroTOBjiaiKTb gjia 

HOMiHaibHHx Hanpyr g o 20 KB i CTpyMiB g o 2 4 0 0 0 A. IIK nepBHHHa o6MOTKa 

BHKopncTOByeTbca npoxigHa mHHa. BOHH MomyTb 6yTH BHKOHaHi Kjiacy 0,5. IIK 

npuKjiag Ha pnc 2.4. noKa3aHHH IIIHHHHH TpaHc opMaTop cTpyMy THny TLQJJ-20 

( -mHHHMH, J J - jiHTa i3Ouania). 

PHC 2.4 LQHHHHH TpaHc opMaTop cTpyMy THny TLQJJ-20 

MaraiTonpoBogH 1 H 2 3 y6ygoBaHHMH o6MOTKaMH 3ajnrri enoKcugHHM 

KOMnayHgoM H yTBopK>K>Tb i3OuaniHHHH 6UOK 3. EJIOK 3'egHaHHfi 3 nigcTaBOK) 4, 

mo Mae npujiuBH 5 gjia KpinjieHHa TpaHc opMaTopa. BiKHO 3 po3MipoM Big 

2 0 0 x 2 0 0 g o 2 5 0 x 2 5 0 MM2 po3paxoBaHO Ha ycTaHOBKy gBOx muH. 3aracKH 6 

BTOPHHHHX O6MOTOK po3TamoBaHi Hag 6JIOKOM. 

Tadnuv^H 2.10 - Budip mpanc(opMamopa cmpyMy Ha ninii, eidxodumb. 

YMoea 
eudopy 

Po3paxyHKoei 
3HaHeHHH 

Kamanojtcni 
3HaHeHHH 

UC < UH 10 KB 10 
I < I 

pacH HOM 
173.2 A 5-200 

I d < I d 

yd dun 
10,23A 250 

BK < I2

Ttr 
3,06 KA 2 c 74,42 

7 < 7 
7 H < 7 HHOM 

1,25 OM 4 

npuHMaeMO g o ycTaHOBKH TpaHc pMaT p cTpyMy T J J n - 1 0 . 

fucm 
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TpaHC(J)opMaTop CTpyMy T n J J 1 0 - Y 3 : 

n p n CTpyMax, MeHJinrx 600 A , 3aCTOCOByK>TbCii 6araTOBHTKOBi 

T p a H c ( o p M a T o p n CTpyMy T n J J , y incnx nepBHHHa o6MOTKa 3 CKjiagaeTbCii 3 

geKijibKOx BHTKiB, KinbKiCTb aKHx BH3HanaeTbCa Heo6xigHOK> M P C (pnC. 2 .5 . ) 

PHC 2.5 TpaHC(opMaTop CTpyMy T n J J - 1 0 i3 gBOMa MaraiTonpoBogaMn 

IIK TpaHC(opMaTopn Hanpyrn Bn6npaeMO Ha CTopoHi 110 KB 

TpaHC(opMaTopu H K O - 1 1 0 - 5 8 , Ha CTopoHi 10 K B - 3 H O J J . 0 6 - 1 0 - Y 3 . IxHi 

xapaKTepnCTnKn HaBegeH B TaGunni 2 .11 . : 

TadnuuH 2.11- XapaKmepucmuKa odpanux mpaHC(popMamopie Ha cmoponax 

110 KB U 10 KB 

T n n 

HoMiHajibHa H a n p y r a O6MOTKU 
H o M i H a i b H a noTymr iCTb , 

B A , y K i a C i TOHHOCT 
MaKCUMajib 

-Ha 
noTymr iCTb , 

B A 

T n n 
nepBUH., 

KB 

oCHoBHa 
BTOpUHHa, 

B 

g o g a T -
KOBa, B 0 , 2 0 ,5 1 3 

MaKCUMajib 
-Ha 

noTymr iCTb , 
B A 

3HOJI . 
06 

6 / 7 3 1 0 0 / 7 3 

100:3 
a6o 100 

30 50 75 2 0 0 4 0 0 

3HOJI . 
06 

1 0 / 7 3 
100:3 

a6o 100 

50 75 150 300 630 
3HOJI . 

06 
1 5 / 7 3 

100:3 
a6o 100 

50 75 150 300 630 
3HOJI . 

06 
2 0 / 7 3 

100:3 
a6o 100 

50 75 150 300 630 

3HOJI . 
06 

2 4 / 7 3 

100:3 
a6o 100 

50 75 150 300 630 
H K O -
110-58 1 1 0 / 1 0 0 / 1 0 0 : 3 4 0 0 600 1 2 0 0 2 0 0 0 

KacKagHHH TpaHC(|)opMaTop Hanpyru Tuny H K O . 

KaCKagHi T p a H C ( o p M a T o p n H a n p y r n BnroTOBjiiiiOTb TijibKn o g H o ( a 3 H i n 

3OBHimHbOl yCTaHOBKU. 
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AKTHBHa nacTHHa TpaHc o p M a T o p a po3MiineHa B nopnejiiiHOBOMy K o m y c i , 

yKpinneHOMy Ha Bi3Ky ( g n a nonermeHHii TpaHcnopTyBaHHa) i 3anoBHeHoMy 

TpaHc opMaTopHHM MacnoM. K o m y x Mae MeTaneBy roj i iBKy, KoTpa BuKoHye p o n b 

po3mupHHKa. n o H a r o K nepBHHHoi' O6MOTKH n p u e g m r o 6 e 3 n o c e p e g m > o g o 

rojiiBKH - po3mupHHKf, m,o Mae cneniajiBHHH 3 a r a c K g n a npuegHaHHa 

TpaHc o p M a T o p a g o y c T a r o B K u . TaKHM HHHOM, B i g n a g a e Heo6xigHicTB y 

n p o x i g H H x i 3 o n a T o p a x BBogiB . K i H e n b nepBHHHoi' O6MOTKH 3'egHaHHH 3 MeTajieBHM 

3a3eMieHHM Bi3KoM. ,Z],na n o n e r m e H H a i3onan i i BHyTpimHix n a c r a H TpaHc opMaTop 

BHKoHyiOTB y B u r n a g i K a c K a g y i3 g B o x eneMeHTiB. C e p e g H a TonKa O6MOTKH 

K o m i o r o e i e M e H T a 3 ' e g H a H a i3 cepgenHHKoM. y TaKufi c n o c i 6 i 3 o n a n i a BHyTpimHix 

nacTHH p o 3 p a x o B a H a n u m e Ha BigoMy n a c n c y B ig noBHoi HoMiHanbHoi H a n p y r u . 

2.6. Bn6ip omHHOBKH P n 

OmuHoBKy B P n 110 KB BuKoHyiOTb, IIK npaBuno, cTanean^MiHieBuMu 

npoBogaMu MapKu A C . npu nboMy neperaH muH noBuHHe 6 y r a He MeHme 70MM 2 

(3a yMoBaMu KopoHu) . B u 6 i p n e p e r a H y 3gii icHK>eTbca 3 a g o B r o c T p o K o B o -

gonycTuMuM cTpyMoM. n p u MaKcuManbHoMy po6onoMy g o 2 0 0 A Bu6upaeMo 

nepeTuH 70MM 2 i3 g o n y c T u M u M cTpyMoM 2 6 5 A . MiHiManbHufi n e p e r a H , B u x o g a n u 3 

yMoBu TepMinHoi cTifiKocTi, Bu3HanaeTbca n o opMyni 

F . = ^ = ^ = 49 ,37 MM 2 ; 
mm C 91 

g e C = 91 • 1 0 3 — 
MM 

TQ6RUV^H 2.12 - Buxidmi dam UIUHU 110 KB. 

CTpyMu 
KopoTKoro 
3aMuKaHHa 

C K 3 y 
non. 

MoMeHT 
nacy, 

KA 

ygapHufi 

C K 3 iy, 

KA 

C K 3 y 
MoMeHT 

po3'egHaHHa 
KoHTaKTiB 
BuMuKana, 

K A 

Anep iog . 
cKnagoBa. 

C K 3 , ia 

KA 

iHTerpan 

BK, K A2c 

Illmffl 110 

K B ( KI ) 
18,212 41 ,467 18,212 283 ,909 28 ,193 
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nepeTHH 10MM2 nigxogHTb i no TepMinHiii CTiiiKocTi, ajie jiiHii, mo KHBJMTB 

nigcTaHiiiio BHKOHaHi npoBogoM A C - 9 5 , TOMy H gjia OIHHHOBKH nigcTaHnii 

npHHMacMO A C - 9 5 . 

TadnuvH 2.13- Buxidni dani uiunu 10 KB. 

CTpyMH 
KopoTKoro 
3aMHKaHHa 

C K 3 y 
non. 

MoMeHT 
nacy, 

KA 

YgapHHH 
C K 3 iy, KA 

C K 3 y 
MoMeHT 

po3'egHaHHii 
KoHTaKTiB 
BHMHKana, 

K A 

Anep iog . 
CKjiagoBa. 

C K 3 , ia KA 

iHTerpaji 
Arcoyija BK, 

K A2c 

IIIHHH 10 
KB (K 2 ) 

4 ,51 10,238 4,51 0,46 3,05 

OmHHoBKa 3aKpHTHx P n 10 KB BHKoHyeTbca TBepgHMH iiniHaMH. BuGip 

nepeTHHy TaKoK npoBogHTbca 3a gonycTHMHM CTpyMoM. TBepgi mHHH noBHHHi 

6yTH nepeBipeHi Ha gHHaMiHHi gil CTpyMiB K 3 i Ha Mo>KjiHBicTb BHHHKHeHHa 

pe3oHaHCHHx aBHiii. 3a3HaHeHi aBHina He BHHHKaiOTb npu K 3 , aKino BjiacHa nacTOTa 

KoiHBaHb mHHH MeHiiie 30 i GijibHie 2 0 0 r n , nacTOTa BjiacHHx KojiHBaHb gjia 

ajiiOMiHieBHx mHH BromnaeTbca no opMy 

fo 
173,2 
~ 2 

g e l - goBKHHa npoiiboTy MDK i3ojiaTopaMH l=1,5 

y - MoMeHT iHepnii nonepenro ro nepepi3a HIHHH mogo oci , nepneHgHKyjiapHoi 

HanpaMKy 3rHHaonoi CHJIH, CM 4 

q - nonepenHHH nepepi3 HHHH, CM2 

BuGupaeMo TpyGnacri ajiiOMiHieBi HHHH 25 /30 MM. 

nepeBipuMo o 6 p a m HHHH Ha guHaMWHy CTiHKicTb: 

= -(D2 -d2) = - ( 3 0 2 - 2 5 2 ) = 2 . 1 5 
4 4 

y = — (D4 - d4) = — 

64 6 4 

CM 

( 3 0 4 - 2 5 4 ) = 2 0 5 CM4 

fucm 
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f 
173,2 

0 72 

y 173,2 [205 n n n r _ o n n r 

— =——J — = 777 r i i > 2 0 0 H i 
q 1,52 V2.15 

YMOBOIK MexamnHOi MiiiHocTi IIIHH e 

< 1 
pacH don ? 

g e - po3paxyHKOBa MexamnHa Hanpyra B MaTepiajii muH, M n a . 

6 = 82,3 M n A - gonycTHMa Mexamnra Hanpyra B MaTepiajii gjia 

aiKMiHieBux IIIHH 

= M 
CJPACH = W ' 

M = f m a x * ' = 4 2 3 8 6 , 1 . 5 = 95,37 HM 
10 10 

z 2 34 9 8 2 

f max = V 3 - 1 0 7 ^– = V 3 • 10 7 – = 423,86 H/M 
a 0,5 

a = 0,5M - BigcTaHb Mi>K a3aMH. 

W = N_( ) =*_(3°4 2 5 4 ) = 1.37 ^ 

32 D 32 30 

= M = 9 5 . 3 7 = 70 Mna < 82.3 Mna 
p W 1.37 

PO6HMO BHCHOBOK, mo o6paHi IIIHHH nigxogaTb no guHaMinHifi criiiKocTi H 

nacTOTi. 

fucm 
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3. P 0 3 P A X Y H 0 K E J I E K T P O M A r H I T H H X I I E P E X I ^ H H X 

I I P O I J E C I B B E J I E K T P H H H I H M E P E K I 

y nponeci BuKoHaHHa po3paxyHKiB Heo6xigHo Ha TpaHc opMaTopi T-1 

po3paxyBara HagnepexigHufi fi ygapHufi cTpyMu npu cuMeTpunHOMy (TpH a3HOMy) 

3aMuKaHHi. 

U=121KB 

S2 

Puc 3.1 OgHoniHifiHa eneKTpunHa cxeMa 3'egHaHb gaHoi eneKTpunHoi Mepemi. 

Ta6jiui\H 3.1- llapaMempu npoeodie iiimu 

JliHiii J J -1 J J - 2 JJ -3 J J -4 

^OBmuHa niHii 50 40 30 30 

MapKa i nepeTuH 

npoBoga 
A C - 1 8 5 A C - 1 8 5 A C - 1 5 0 A C - 1 5 0 

TadmiiM 3.2 - llapaMempu uaeaumajtceHb 

HaBaHTameHHa 
S-1 S-2 S-3 S-4 

HaBaHTameHHa 
2 5 + j 1 0 15+J10 2 0 + j 1 0 10+J15 

fucm 
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ITpHHMaeMO 6 a 3 H C H i yMOBH 

U 6 = IOKB; 

S 6 = 100 M B A ; 

100 j _ $ 6 - V 3 - 1 0 
5,1 KA. 

B n 3 H a H H M O napaMeTpH cxeMH 3 a M i m e H H i i jiiHiii Ta TpaHc opMaTopiB, i 

p o 3 p a x y e M O CTpyMH KopoTKoro 3aMHKaHH5I. 

x2 

E h 

X i 

X3 X4 

XS 

XE 

E I 

X7 

X9 

XIO 

XS XLL E 3 

X12 

Xl3 

E 2 

PHC 3.2 CxeMa 3aMim,eHHa 

IlepeTBopioeMO cxeMy, npHHMacMO E 4 = 0 . 

FLUCM 
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XS 

XE 

X7 

X 8 XU E : 

E I 

E 2 

PHC. 3.3 CxeMa 3 a M i i n e H H i i npn E 4 = 0 . 

Onip JiiHii J I - 2 

0 , 4 - 4 0 - 1 0 0 
X. - 0 - ^ £ _ 

^ 2 

JIH.CP 1 2 1 2 

0 ,109OM, 

g e X 0 =0,4OM/KM- nnTOMHH onip noBrrpiiHHx jiiHiii y HaGjiroiceHHx 

p o 3 p a x y H K y Hanpyroio 6 - 2 2 0 KB. 

Onip JiiHii J I -3 

XJ'S* 0 , 4 - 3 0 - 1 0 0 
X. - 0 ^ E _ _ 

u2 JIH.CP 1 2 1 2 

0 , 0 8 1 OM. 

Onip JiiHii J I - 1 

XJ-S„ 0 , 4 - 5 0 - 1 0 0 
X. -o- _ 

£ / 2 JIH.CP 1 2 1 2 

0 ,136 . 

Onip jimii J I - 4 

flucm 
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X =
 Xt^ = 0 , 4 • 3 0 1 0 0

 = 0 , 0 8 1 OM. 
1 2 1 2 

Onip gBox napajiejibHO npaiiK>K>HHx TpaHC(J)opMaTopiB T-1 

- 1 U S , 1 10 100 
X 5 = K - = = 0 , 2 5 OM. 

5 2 100 SH 2 100 4 0 

Onip gBox napajiejibHO npaiiK>K>HHx TpaHc(opMaTopiB T-2 

3HaxogHMO Hanpyry KOpOTKOrO 3aMHicaHHii KO>KHoi O6MOTKH: 

U K B = 0 , 5 ( U K B - C + U K B - H - U K C - H ) = 0 , 5 ( 1 0 , 5 + 1 7 , 5 - 6 , 5 ) = 1 0 , 7 5 % 

U K C = 0 , 5 ( U K B - C - U K B - H + U K C - H ) « 0%; 

U K H = 0 , 5 ( - U K B - C + U K B - H + U K C - H ) = 0 , 5 ( - 1 0 , 5 + 1 7 , 5 + 6 , 5 ) = 1 3 , 5 % 

X 7 = 1 • – • S = 1 • 1 0 , 7 5 • 1 0 0 = 0 ,134 OM, 
7 2 1 0 0 S 2 1 0 0 4 0 

X8 = 0 OM, 

X, = • = 1 • l 3 7 5 • I 0 0 = 0,168 OM. 
9 2 100 SH 2 100 40 

PO6HMO nepeTBopeHHa A B Y 

X 1 4 = X 1 + X 4 = 0 . 1 3 6 + 0 . 0 8 1 = 0 . 2 1 7 OM, 

X 1 5 = = = 0 ,0217 OM, 
1 5 X 2 + X 3 + X 1 4 0,109 + 0,081 + 0 ,217 

= X 2 • X 1 4 = 0 , 1 0 9 • 0 , 2 1 7 = 0,058 OM, 
1 6 X 2 + X 3 + X 1 4 0,109 + 0,081 + 0 ,217 

= X 2 ^ X 4 = 0 , 0 8 1 ^ 0 , 0 , 8 1 = 0,061 OM. 
1 7 X 2 + X 3 + X 1 4 0,109 + 0,081 + 0 ,217 

CxeMa m o r a nepeTBopeHHa A B Y 

fucm 
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x 15 

E h 

A 16 

X i o 

Xll E 3 

PHC. 3.4 CxeMa nicjia nepeTBopeHHa. 

Po3paxoByeMO onip HaBaHTameHHa. 

Onip HaBaHTameHHa 1 

X6=X„ A = 1 2 . J 5 2 _ = 4 ? 46 OM. 
SH 26.92 

Onip HaBaHTameHHa 2 

XL0 = X A = 1,2 • = 6 6 6 OM. 
SH 18.02 

Onip HaBaHTameHHa 3 

XU = XH, A = 1 2 . J 2 2 _ = 5,36 OM. 
11 " S 22,36 

flucm 
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P H C . 3 .5 CxeMa nicjia cnpomeHHii 

X1S = X15 + X5 = 0 , 0 2 1 7 + 0 , 2 6 = 0 , 2 8 1 O M , 

X19 = X17 +X7= 0 , 0 1 6 1 + 0 ,134 = 0 , 1 5 O M , 

X20 =X9 + X10 = 6 ,66 + 0 ,168 = 6 , 8 2 8 O M , 

X21=XS +X4 = 0 , 0 8 1 O M . 

3a gonoMoroio ^ ^ po3nogijiy cnpocTHMO cxeMy 

P H C . 3.6 CxeMa nicjia cnpomeHHii 

flucm 
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EKBiBajieHTHHH onip X 1 6 Ta X 1 9 

= 0,058-0J3 
31619 X16 + X19 0,058 + 0,15 

X 4 9 

c _ i ^ = ^___f = 0 ,724 ' 1 6 
X , 0,058 

4 9 

r = ± ^ i E = ^ ± = 0,28 ' 1 9 
I „ 0,15 

^ 3 i 6 i 9 = ^ 3 i 6 i 9 + * 1 8 = 0 ,042 + 0,281 = 0,323 

X 0 373 
_ PE3i6i9 _ ^ } } 5 

- 23 
C 1 9 0,28 

X 0 373 
X - ^ 1 6 1 9 = _ ± = 0 4 - 22 

Q6 0,724 

3a gonoMoroK) ^ po3nogijiy cnpocTHMO cxeMy 

E 

2 2 

E 

2 4 

E , 

E 3 

2 5 

Pnc. 3.7 CxeMa nicjia cnpomeHHa 

EKBiBajieHTHHH onip gjia X 2 0 T a X 2 1 

X 3 J a 2 1 = ^ - ^ =

 6 - 8 2 8 - ° - 0 8 1

= 0 , 0 8 
X 2 0 + X 2 1 6,828 + 0,081 

flucm 
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Koe(()iHieHTH po3nogijjy 

X 1 2 3 
C 2 0 = X 2 ° 2 - = - 1 2 = 0 , 0 1 1 7 

2 0 C 2 0 6 , 8 2 8 

X 1 2 3 
C = X 32021 = 1 , 2 3 = 1 2 

_ - 32021 
2 1 = C 2 1 0 , 9 8 7 

OcKijjbKH gKepejJO CHCTeMH e gKepejJOM HecKiHHeHHOi noTy>KHOCTi, TO E P C 

CHCTeMH E * = U * = 1 = const . 

E P C HaBaHTa^eHb y HagnepexigHOMy peKHMi: E * = 0,85 

EKBiBajjeHTHa E P C CHCTeMH: 

E / E / E / E / 
E = /X22 + /X6 + /X2A + = 2 , 2 7 + 0 , 1 9 + 0 , 0 0 8 + 0 , 7 0 8 = 0 9 5 

3 V Y + 1 X + 1 X + 1 X 2 , 2 7 + 0 , 2 2 + 0 , 0 0 9 + 0 ,83 , 

X 2 2 X 6 X 2 4 X 2 5 

EKBiBaneHTHHH onip CHCTeMH: 

X = X
 22

 X
 6

 X
 24

 X
 25 = 

22 6 24 6 24 25 22 6 25 22 24 25 

0 , 4 4 . 4 , 4 6 . 1 0 5 , 1 . 1 , 2 0 3 

0 ,44 • 4 , 4 6 • 105,1 + 1 0 5 , 1 • 4 , 4 6 • 1,2 + 0 ,44 • 4 , 4 6 • 1,2 + 0 ,44 • 105,1 • 1,2 

CTpyM Tpu(a3Horo K 3 y BigHOCHHx ogHHHHiix: 

1 / = — = 0 , 9 5 = 3 , 2 

X3 0 3 

CTpyM Tpu(a3Horo K 3 B iMeHOBaHHx ogHHHHax 

I ( 3 ) = I * • = 3,2 • 5,7 = 1 8 , 0 5 - 4 . 

YgapHHH CTpyM KOpOTKOrO 3aMHKaHH5I 

I =42. K -I(3) = V 2 ~ 4 , 8 . 1 8 , 0 5 = 4 5 , 9 5 - 4 . 

fucm 
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4 P 0 3 P A X Y H 0 K P E J I E H H O r O 3 A X H C T Y 

3 a nproHaHeHHJiM, 3ajie>KHo Big BignoBigaiJbHocTi H nopagKy gi i , 3axHCT 

TpaHc opMaTopiB H aBT0TpaHc opMaTopiB po3g ina^Tbca Ha: OCHOBHHH, 

pe3epBHHfi i 3axncT, mo g ie Ha CHTHaji. 

OcHoBHi 3axncTH pearyiOTb Ha Bci BHgn yniKog>KeHb TpaHc o p M a T o p a a 6 o 

aBT0TpaHc o p M a T o p a H giiOTb Ha BigioiiOHeHHii BHMHKaniB 3 y c i x 6oKiB 6e3 

BHTpnMKH Hacy. 

Pe3epBHi 3axncTH Big 3aMHKaHb Ha 3eMjTK> BHKoHyiOTbcii y BHTjiagi M C 3 

HyjboBoi nocjigoBHocTi. 

B H X I ^ H I ^ A H I : 

T u n TpaHc opMaTopa: T A H - 4 0 0 0 0 / 1 1 5 / 3 8 , 5 

ST_HOM = 4 0 M B A 

U = 1 1 5/38 5 
T .HOM 1 1 5 / 3 8 , 5 

CxeMa cnouyHeHHii: A / Y 

UP„H = 0 , 1 6 

UK MIN = 9 , 5 9 % 

U K .HOM = 1 0 , 5 % 

URMAX=11,46% 

4.1 Po3paxyHOK CTpyMiB K 3 

MiHiMaibHa Ta MaKcHMaubHa Hanpyra TpaHc opMaTopa 

(1 AUpnH) = 1 1 5 ( 1 - 0 , 1 6 ) = 9 6 , 6 ( K B ) U TMIN UT.HOMBH-

U T .MAX = UT.HOMBH.(1 + ^Up„H ) = 1 1 5 ( 1 + 0 , 1 6 ) = 1 3 3 , 4 ( K B ) 

MiHiMaibHHfi i MaKcHMaibHHfi onip TpaHc opMaTopa 

X 
X T .MIN 

U 
K .MIN 

U 
T .MIN 

1 0 0 S 
T ,HOM 

X 
X T .MAX 

U 
K .MAX 
100 

U 
T .MAX 

9 , 5 9 9 6 , 6 2 

1 0 0 4 0 

1 1 , 4 6 1 3 3 , 4 2 

S T ,HOM 1 0 0 4 0 

2 2 , 3 7 ( O M ) 

6 0 ( O M ) 

fucm 
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MiHiMajJbHi ii MaKCHMajjbHi Koe(iHieHTH TpaHc(opMaHii TpaHc(opMaTopa 

K = UTMIN,BH = 9 6 , 6 = 2 5, UT MIN,BH _ 96,6 
UT .HH 38,5 

U T .MAX ,BH = 133.4 
UT .HH 38.5 
T.MAX,BH 

. M A X = UTHHH 1 8 J = 3 . 4 6 ; 

MiHiManbHi H MaKCHMajjbHi CTpyMH K 3 Ha CTopoHax TpaHc(opMaTopa 

I (3)MAXBH = R

 U H O M . C E ™ = j . 1 5 0 0 0 = 1106(A) 
. V 3 ( X C + XTMAX ) V 3 ( 0 + 60) 

XC npHHMaeMO = 0; 

(3) 
IK. M A X . H H = I

K MAX BH ^ KT MIN,BH = 1 1 0 6 ^ 2 , 5 = 2 7 6 6 ( A ) 

J (3) UMAX .BH 1 3 3 4 0 0 

I K MIN .BH = — = —j= = 3443( A) 

^ 3 ( X C MAX + XTMIN ) V 3 ^ 2 2 . 3 7 

IK

 (3)MIN.HH = IK

 (3)MIN.BH . K T M A X = 3 4 4 3 - 3 ,46 = 11913(A) 

Onip 3arajJbHoro HaBaHTaKeHHa, HaBegeHoro g o CTopoHH B H 
X W = X H A T P ' U T M I N = 0 , 3 5 ^ 9 6 , 6 2 = 81 ,65(0*) 

. S 40 
S T .HOM 4 0 

MaKCHManbHHii CTpyM caMO3anycKy Ha CTopoHax TpaHc(opMaTopa 

I = H0M = 1 1 5 0 0 0 = 6 3 8 2 ( 4 ) 

C 3 N M A X . B H V 3 . ( XCMAX + XT MN + X 'HATP ) V3(22 ,37 + 81,65) ' 

IC3n.MAX.HH = IC3nMAX.BH KT = 638,2 ^ 2,5 = 1595,5(A) 

PO6OHHH CTpyM Ha CTOpOHi B H 

I = S T . H 0 M = 4 0 0 0 0 = 2 3 9 ( A ) 

1 PAB.MAX.BH nr T T rr ^ ^ 2 3 9 ( A ) 

V3 . U t . m i n V3 . 96,6 

Koe(iHieHT caMO3anycKy = 1 C3n.MAX.BH _ 638,2 
K = C 3 N MAX .BH = 2 (A) 

1 PAB .MAX .BH 2 3 9 

4.2 Po3paxyHOK M C 3 jiimi, mo BigxogiiTb Big LUHH H H TpaHc opMaTopa 

MaKCHMajjbHHii CTpyMOBHii 3axHCT ( M C 3 ) e pe3epBHHM 3axHCTOM 

TpaHc(opMaTopa, i cjjyKHTb gjja BigKjjiOHeHHa TpaHc(opMaTopa npu iioro 

yuiKogKeHHi H BigMOBi OCHOBHHX 3axucTiB, a TaKOK npu K 3 Ha 36ipHHx mHHax a6o 

fucm 
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Ha npuegHaHHax, mo BigxogaTb Big HHX, aKmo P3 a6o BHMHKani HHX eneMeHTiB 

BigMOBHHH B po6oTi. 3 a yMOBaMH ceneKTHBHOCTi M C 3 noBHHeH Mara BHTpuMKy 

nacy H, oTme, He Mome 6yTH niBugKognoHUM. 1 H M npunuHH B a K o c T OCHOBHOTO 

P3 Big ymKogmeHb y TpaHc opMaTopax BiH BHKopucroByeTbca nume Ha 

ManonoTymHux TpaHc opMaTopax. 

MaKcHManbHMfi cTpyM HaBaHTameHHa 

1HAIT .MAX .HH ~ 6 0 0 ( A ) 

. . ~ ' K C 3 N • IHAITMAXHH ~ 7 • 600 = 3003,75(A) 

CTpyM cnpaHboByBaHHa pene 

I ~ I A . ' ~ 3 0 0 3 7 5 - ! ~ A) 

nT 5 0 0 / 5 

MiHiManbHHH cTpyM K 3 , mo npoTiKae no o6MoTHi pene 

_ 0 , 8 7 • IK

(3)MIN.HH 1 1 9 1 3 - 0 . 8 ^ ^ 

nT 5 0 0 / 5 

1< ^ ^ nyTnuBocTi 3axucTy 

v- _ 1PMIN _ 3 4 , 5 _ a . 1 ^ 

K ^ ~ — " 1 0 ~ 3 , 4 > 1 , 5 BuTpuMKa nacy tc3 ~ 0,5c 

Pene Tuny PT-40/5, BupoGmniTBa I 1 E A 3 , BHKopucToByeTbca aK 3axucT Big 

KugKa cTpyMy HaMarainyBaHHa. £ n a HanamTyBaHHa Big KugKa cTpyMy 

HaMarHinyBaHHa, aK noKa3anu Bunpo6yBaHHa Ha pag i TpaHc opMaTopiB, Momra 

TaKom BHKoHaTH ycTaBKy, piBHy 2 , 5 I H O M , He BHKoHyionu gogaTKoBoi 3aTpuMKH 

3axucTy, KpiM BHKopucTaHHa 3BHnanHoro BuxigHoro pene. 

H a cborogHi HeMae gocTaTHboro gocBigy 3acTocyBaHHa norinHux gH . 

3axucTiB TpaHc opMaTopa. ToMy, goHinbHo npu BHKoHaHHi TaKoro 3axucTy p o 6 u r a 

gocBigneHy nepeBipKy HanamTyBaHHa 3axucTy Big KugKa cTpyMy HaMarainyBaHHa. 

fucm 
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4.3 3axHCT Tpac(|)opMaTopa Big K 3 

4.3.1 M C 3 Tpac(opMaTopa Big 30BHimHix K3 

M C 3 ycTaHOBjnoeMO Ha CTopoHi B H i3 gBOMa BHTpHMKaMH n a c y 

CTpyM cnpaubOByBaHHa pe j ie : 

- 3 a yMOBH HecnpaubOByBaHHa B ig CTpyMy caMO3anycKy 

IC3 = KH IC3n.MAX.BH ; 

IC3 = 1,1- 638,2 = 702,02( A) 

- 3 a yMOBH y3rOg>KeHH5i i3 M C 3 JiiHii 

I C3 = KHC - Y3.JIHH ; 

IC3 = 1,3 - 3 0 0 3 , 7 5 = 1307,3(A) 
C 3 115/38,5 

npHHMaeMO IC3 = 1307,3A 

CTpyM cnpaubOByBaHHa pe i i e 

I K 1307 3 
ICP = C 3 ' CX = ° r - = 16 ,3 (A) ; 

^ y T i H B i c T B M C 3 n p u g B o a3HOMy K 3 3 a TpaHc opMaTopoM 

34 5 
KH = 3 4 , 5 = 2,12 > 1,5 

¥ 16,3 

^ a c cnpaubOByBaHHa n e p m o r o H g p y r o r o maGua M C 3 

MC31 = tM3C.JHH + A T = 0 , 5 + 0 , 5 = 

tMC32 = tMC31 + = 1 + 0,5 = 1,5(C) 

4.3.2 3axucT Big ivii/K(|)a3Hnx K 3 

BuKopucTaeMO no3goB>KHiH gH epeH^ia^BHHH cTpyMOBHH 3axucT i3 pejie 

Tuny ,H,3T-11. 

,H^epeHHia i JBHHH 3 a x u c T , BHKOHaHUH Ha npuHHuni nopiBHiiHHii cTpyMiB Ha 

B x o g i H B u x o g a x , 3 a c T o c o B y e T b c a B jncocTi ocHOBHoro nmugKogi iOHoro 3 a x u c T y 

TpaHc opMaTopiB H aBTOTpaHc opMaTopiB. 3 a x u c T a6cojiK>THO cejieKTHBHHH, 

p e a r y e Ha y m K o g ^ e H H a B o6MOTKax, Ha B H B o g a x H y c n o j i y K a x 3 BHMHKanaMu, i g i e 

Ha BigKjnoHeHHii TpaHc o p M a T o p a 3 y c i x 6oKiB 6e3 BHTPHMKH n a c y . 3 o H a g i i 

fucm 
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gj^epeHniai ibHoro 3axncTy TpaHc opMaTopa (ZJ3T) o6Me>KyeTbca MicneM 

ycTaHOBKH TpaHc opMaTopiB cTpyMy, i MicraTb y co6i ouiHHoBKy C H , H H i 

npnegmHHa T C H , BKiiOHeHoro Ha mHHHHH MicT HH. 

mrnrcc 
1 3 5 7 9 1113 18 24 

WlYP 

sA,k28 2114 7 0 
0 1 2 3 4 5 6 Y Y Y V 

0 1 2 3 4 5 6 

9 8 

3 2 1 0 
28

 2 1 4

 7 0 \ 8 2
 120 22 22

 3 2 urn 
WYP I 

I 

KA 
5 7 

KA 

10 —c 
We VE 

K PENE DPYAOU CJXBU 

PHC 4.1 npHHnnnoBa cxeMa BKuiOHeHHa A 3 T - 1 1 

2 6 

4 

P e i e cepii' A 3 T - 1 1 xapaKTeproyeTbca HaaBHicno ogHiei raibMoBoi O6MOTKH 

B H H T p e i e , mo g a e MoKiHBicTb 3a6e3neHHTH raibMyBaHHa Big cTpyMy y 

BBigHoMy KoMnieKTi (a6o Big cyMapHoro cTpyMy B ogHifi rpyni KoMnieKTiB) 

TpaHc opMaTopiB cTpyMy. XapaKTepncTHKa cnpanboByBaHHa p e i e npn HaaBHocT 

raibMyBaHHa FPAE = f (FTOP) HeogHo3HanHa H 3aneKHTb Big KyTa Mi>K PO6OHHM 

I 6 i rajibMoBHM I cTpyMaMH B H T T peiie. BiiKopncTaHHa raibMoBoi O6MOTKH 

g a e Mo>KiiiBicTb He Big6ygoByBaTH MiHiMaibHHii cTpyM cnpanboByBaHHa 3axncTy 

fucm 

5.6.141.593 52 M3M. flucm N doKyM. flodnucb Mama 52 



Big CTpyMiB He6ajiaHcy npu TaKHx 30BHiiHHix ymKog^eHHax, KOJIH e rajibMyBaHHa. 

U e cnpHHHHaeTbca 6ijibHiy HyTiHBicTB 3axncTy. 

Bn3HaHHM0 cepegHi 3HaneHHa nepBHHHHx i BTOPHHHHX cTpyMiB Bcix cTopiH 

TpaHc opMaTopa, ino 3axHin;aeMo. 

nepBHHHHH cTpyM Ha cTopoHax TpaHc opMaTopa BignoBigae fioro 

HoMiHaibHifi noTymrocr i 

c 

J _ HOM . 
H O M _ ' 

* 3 U HOM .CP 

^ncnoBe 3HaneHHa gna CTOPOHH 121KB: 

J HOM _ 190,85 ( A ) ; 

^ncnoBe 3HaneHHa gjia CTOPOHH 38,5KB: 

40000 _ / A x 
1
 »H" ;, _ 5 6 0 ( A ) . 

CxeMH 3'egHaHHa TpaHc opMaTopa cTpyMy: 

^ n a 115KB- A. 

^ n a 3 8 , 5 K B - Y 

Kx^inieHT TpaHc opMa^ii TpaHc opMaTopiB cTpyMy: 

,H,jia 115KB: 

n 1 = 4 0 0 / 5 ; 

,H,jia 38,5KB: 

n 1 = 1 5 0 0 0 / 5 ; 

BTOPHHHHH cTpyM y nnenax 3axucTy, n o BignoBigae HoMiHaibHin noTy>KHocTi 

TpaHc opMaTopa: 

J K 
J _ J HOM ' K CX ; 

J HOM _ ; 

^ u c n o B e 3HaneHHa gjia CTOPOHH 110 K B : 

J _ 1 9 0 5 _ 4,13 ( A ) . 

fucm 
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£ n a CTOPOHH 38,5 K B : 

IHOM ~ 5 6 0 - 1 ~ 1,86 (A) . 
HOM 15000/5 

Bu3HanuMo nepBHHHHH cTpyM He6anaHcy 6e3 ypaxyBaHHa I 
HE .3 

Im ~ IHE1 + IHE2 ~ (KAUEP • •e+ AUPUH ) • IK. ( 3 )MAX.BH ~ ( 1 - 1 - 0 , 1 + 0 , 1 6 ) - 1 1 0 6 ~ 1 7 6 , 9 6 ( A ) 

CTpyM cnpaHboByBaHHa 3axucTy 

I c . 3 ~ KH. • IT .MAX .BH . ~ 1,5 - 2 3 9 ~ 3 5 8 , 5 ( A ) 

CTpyM cnpaHboByBaHHa pene 

IcP ~ I c . 3 - K c x ~ 3 5 8 . 5 ~ 2 , 1 ( A ) 
nT 1 5 0 0 0 / 5 

nonepegHe 3HaneHHa ^ ^ ^ ^ nyrauBocTi 

K ~ ~ I 0 , 3 ~ 4,5 ̂  5 . 

ICP 2,1 

4.4 BroHHHeHHH HHCia BHTKIB O6MOTKH pejie £ 3 T - 1 1 

CTpyM cnpaHboByBaHHa pene B ocHoBHifi 3oHi 

I ~ 1 C.3.OCH ' Kcx.BH ~ 2 8 6 , 2 7 - V 3 ~ 6 a ) • 
nT 400 /5 

^ u c n o BHTKiB O6MOTKH pene gna ocHoBHoi CTOPOHH ocHoBHoi 3OHH: 

F 
Po3paxyHKoBe 3HaneHHa WocHPAcv ~ — c T — ; 

1CHOCH 

WOCH.PACH. ~ ~ 1 6 , 1 3 4 ( B U M ) 

6 , 1 9 

npuHHaTe 3HaneHHa WocH ~ 16mm 

CTpyM cnpaHboByBaHHa pene 

1 CP.OCH ~ ~ ~ T 7 ~ ~ 6 , 2 5 ( A ) ; 

WOCH 1 6 

CTpyM cnpaHboByBaHHa 3axucTy B ocHoBHifi 3oHi 

Ic3.OcH ~ 1
 cP.OcH -J ~ 6 , 2 5 0 ~ 5 0 0 ( A ) ; 

fucm 
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CTpyM cnpaHbOByBaifflii 3axHCTy B HeocHOBHiH 30Hi 

I C3.HEOCH = I C3.0CH. ' KT.MIN = 5 0 0 ' 2 , 5 ~ 1 2 5 0 ( A ) ; 

^HCJIO BHTKiB 06MOTKH pe j ie g j i a HeOCHOBHOl CTOpOHH 

Po3paxyHK0Be 3HaneHHa 

I 'W 25 16 
W = 1 2 O C H W O C H = 2 , 5 1 6

 = 2 i 5 ( e u m \ 
1 2 HEOCH 1 , 8 6 

ripHHHaTe 3HaneHHa 

W = 22 • 

W I 
HEOCH.PACHET . = 

(W — W 
1 ' ' HEOCH .PACH ' ' HEOCH 

W 
HEOCH. PACH 

Ir^)MAX.BH = 1106 = —25,7 . 
\ 21,5 J 

nepBHHHHH CTpyM He6ajiaHcy 3 ypaxyBaHHaM IHE 3 

IHE = IHE + .3 = 176,96 — 25,7 = 1 5 1 , 2 6 ( A ) ; 

ITpHHHim HHCJia BHTKiB 

W = W 1 

WOCH = 16. 

W = W 2 
W HEOCH W PACH 2 ; 

W 22 . 
WHEOCH 2 2 

PO6HMO nepeBipKy 

A 20CH " " OCH A 2 HEOCH " " HEOCH .PACH ' 

2,5 ' 1 6 = 4 0 « 1,86' 21,5 = 3 9 , 9 9 

1< ^ ^ HyTjiHBOCTi 3axuCTy npu K 3 3a TpaHc opMaTopoM 

3 4 5 
KH = 3 4 , 5 = 5,5 « 5 

H 6,25 

KijiBKicTB BHTKiB O6MOTKH raiJBMyBaHHa 

KH ' I 'HE 3 WHEOCH ' KT MN = i5_1_51,26' 2 2 ' 2,5 

IK

(3)MAX 'tga 15 

ITpHHMaeMO HHCJIO BHTKiB piBHe 9: WN = 9 

WmpPACH = H E

 ( 3 )

H E O C H T.MiN = ~,- - - , - - - , - = 8,99(ewm); 
T O P . P A C H IK

(3)MAX 'tga 1595,5-0,87 

fucm 
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4.5 3axHCT Big yuncogiKeHb ycepegirai TpaHC(|)opMaTopa 

IIK 3axHCT Big ymKogmeHHa y c e p e g u H TpaHc opMaTopa BHKopHCTaeMO 

ra3OBHH 3axHCT i3 nonnaBKoBHM pene THny P 3 T - 8 0 i CTpyMHHHHM pene P3T-24 . 

ra3oBHH 3axHCT ( r 3 ) - ne 3axHCT Big BHyTpimHix ymKogmeHb 

TpaHc opMaTopa, mo cynpoBogmyiOTbca BHgineHHaM ra3y, 3HHmeHHaM piBHa 

Maana B ra3oBoMy pene, a6o n-rreHCHBHHM pyxoM noToKy MaCna 3 6aKa 

TpaHc opMaTopa B po3mHpHHK. 

ra3oBHH 3axHCT gyme nyraHBHH. npH cepfto3HHx ymKogmeHHax 

TpaHc opMaTopa ra3oBHH 3axHCT g ie MHTTGBO: 0,1.. .0,2 C (npH mBHgKoCTi noToKy 

MaCna He MeHme Him Ha 2 5 % BHine ycTaHoBKH). 3aBgaKH HHM nepeBaraM ra3oBHH 

3axucT (pene P 3 T - 8 0 ) OGOB'JBKOBO BCTaroBnioeTbca Ha Bcix TpaHc opMaTopax 

noTymHicTio 6,3 M B A H 6inbine. H a TpaHc opMaTopax i3 P n H gogancoBo 

nepegGanaeTbca ocpeMHH ra3oBHH 3axucT npucTpoio P n H (pene P 3 T - 2 4 ) 

y KoMnneKTi ra3oBoro pene P 3 T - 8 0 e Tpu pi3HHx nnacTHHH, KomHa 3 a c u x 

BigcaniGpoBaHa Ha BignoBigHy mBHgcicTb noToKy Macna (ycTaHoBKy): 0,6; 0,9; 1,2 

M/C. ycTaHoBKa 0,5 M/C pecoMeHgyeTbca gna TpaHc opMaTopiB noTymHicTio g o 40 

M B A (cHCTeMa oxonogmeHHa M i £ ) . ycTaHoBKa 1,2 M/C - gna TpaHc opMaTopiB 

Gygb-acoi noTymHocTi ( i £ ) . 
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5. O P r A H B A I j m I n O P f l ^ O K B H K O H A H H 5 I O I I E P A T H B H H X 

n E P E M H K A H b B E J I E K T P O Y C T A H O B K A X 

OpraHi3ania i nopagoK nepeMHKaHb noBHHHi BignoBigara noiomeHHaM 

HOpMaTHBHO-npaBOBHX aKTiB i HopMaTHBHo-TeXHiHHHX goKyMeHTiB. 

nepeMHKaHHa Heo6xigHo BHKoHyBara BignoBigHo g o BHMor n p a B H i 

6e3neHHoi' eKcniyaTanii ejieKTpoycTaHoBoK, 3aTBepgmeHux HaKa3oM ^epmaBHoro 

KoMiTeTy YKpaiHH no H a r i a g y 3a o x o p o r o i o npani Big 06 moBTHa 1997 poKy N 

257 , 3apeecTpoBaHux y MiHicTepcTBi K>cTHnii YKpaiHH 13 cinHa 1998 poKy 3a N 

11/2451 ( g a i i - H n A O n 40 .1 -1 .01 -97) , Ta n i x npaBHi . 

OpraHi3ania i nopagoK nepeMHKaHb B eieKTpoycTaHoBKax cnomiBaniB 

eieKTpuHHoi eHeprii MaiOTb BignoBigara noiomeHHaM n T E E C . nepeMHKaHHa B 

nux eieKTpoycTaHoBKax Heo6xigHo BHKoHyBara BignoBigHo g o BHMor n p a B H i 

6e3nenHoi eKcniyaTanii eieKTpoycTaHoBoK cnomiBaniB, 3aTBepgmeHHx HaKa3oM 

KoMiTeTy no H a r i a g y 3a o x o p o r o i o npani MiHicTepcTBa npani Ta coniajibHoi 

noiiTHKH YKpaiHH Big 09 cinHa 1998 poKy N 4, 3apeecTpoBaHHx y MiHicTepcTBi 

ocTHnii YKpaiHH 10 moToro 1998 poKy 3a N 93 /2533 . 

nepeMHKaHHa B eieKTpoycTaHoBKax go3Boiaen>ca BHKoHyBaTH oco6aM 

onepaTHBHoro, onepa raBro-BupoGHmoro Ta agMimcTparaBHo-TexHWHoro 

nepcoHaiy , aKHM HagaHo npaBo BegeHHa onepaTHBHHx neperoBopiB i BHKoHaHHa 

nepeMHKaHb. 

CnHcKH oci6 onepaTHBHoro, oneparaBHo-BHpo6HHHoro Ta agMnricTparaBHo-

TexHwroro nepcoHaiy , aKi MaoTb npaBo onepaTHBHHx neperoBopiB i onepaTHBHHx 

nepeMHKaHb B eieKTpoycTaHoBKax, mopoKy 3aTBepgmyoTbca TexmnHHM 

KepiBHHKoM eieKTpoeHepreTHHHoro nignpueMcTBa (cTpyKTypHoro n i g p o 3 g i i y ) i 

goBogaTbca g o BigoMa Ha O6'GKTH nignpueMcTBa Ta HagcuiaiOTbca 3aco6aMH 

3B'a3Ky BciM cy6'eKTaM rocnogapoBaHHa, 3 aKHMH y nignpueMcTBa (cTpyKTypHoro 

n i g p o 3 g i i y ) icHyoTb onepaTHBHi B3aeMoBigrocHHH. 

OnepaTHBHi neperoBopu Heo6xigHo BecTH i a K om n r o . B c e c u i o B e 

ycTaTKyBaHHa, npuegmHHa, npucTpoi P 3 A i n A noBHHHi Ha3HBaraca noBHicTra 

fucm 

5.6.141.593 57 M3M. flucm N doKyM. flodnucb Mama 57 



BignoBigHO g o BCTaHOBjieHHx gucneTnepcBKHx HaiiMeHyBaHB. BigcTyn Big 

TexHinHoi TepMiHonorii, gucneTnepcBKHx HaiiMeHyBaHB 3a6opoHaeTBca. 

OnepaTHBHi neperoBopu Ha Bcix piBHax gucneTnepcBKoro ynpaBjiiHHa B 

O E C YKpaiHH, onepaTHBHi neperoBopn HananBHHKiB 3MiH ejieKTpocTaHHiii i 

nigcTaHniii i3 neproBHM nepcoHajioM Heo6xigHo aBTOMaraHHo iKcyBaTH Ha 

MaraiTHHx, onTHHHHx a6o TBepgHx ( S S D , JIe -KapTax TOIHO) Hociax n^opMan i i . 

Y pa3i HecnpaBHocTi npHcTpoiB iKca^ii onepaTHBHHx neperoBopiB yci 

oTpHMaHi Ta BiggaHi po3nopagKeHHa, a TaKoK oTpHMaHy Ta nepegaHy iH opMa^i 

m o g o peKHMy poGoTH eueKTpHHHHx MepeK, CTaHniii, nouiKogKeHHa oGjiagHaHHa 

TOIHO, Heo6xigHo 3anHcyBaTH g o onepaTHBHoro KypHaijy. 

nepeMHKaHHa B ejieKTpoycTaHoBKax BHKoHyoTBca: 

1) gHcneTnepcBKHM nepcoHajioM nignpueMCTB 3a nporpaMaMH nepeMHKaHB, 

aBToMaTH3oBaHHMH GjiaHKaMH nepeMHKaHB i3 3acTocyBaHH«M A C K T n a6o 

cneniajiBHHMH (pa3oBHMH) nporpaMaMH nepeMHKaHB gjia BBegeHHa B po6oTy HOBHX 

o6'eKTiB gHcneTHeproanii; 

2 ) onepaTHBHHM nepcoHajioM o6'eKTa ejieKTpoeHepreTHKH: 

- 3a THnoBHMH 6jiaHKaMH nepeMHKaHB; 

- 3a cneniajiBHHMH (pa3oBHMH) nporpaMaMH, CKjiageHHMH gjia KoKHoro 

KoHKpeTHoro BHnagKy i geTajii3oBaHHMH gjia piBHa nepcoHaiy , aKHii 

6e3nocepegHBo BHKoHye nepeMHKaHHa, Ha BHKoHaHHa CKjiagHHx nepeMHKaHB 3 

npucTpoaMH P 3 A i n A , A C A K i 3 , H T K , mo He nepegGanem MicneBHMH 

iHCTpyKHiaMH 3 eKcnjryaTanii (HeTHnoBi nepeMHKaHHa), Ha BHnpoGyBaHHa Ta 

yBiMKHeHHa B poGoTy oG'eKTiB gHcneTHeproanii nicjia KaniTaiBHHx peMoHTiB i 

peKoHCTpyKnii, a TaKoK HOBHX oG'eKTiB gHcneTHeproanii; 

- 3a GjiaHKaMH nepeMHKaHB; 

- Ge3 GiaHKiB i nporpaM nepeMHKaHB (noonepaniiiHo); 

- 3a aBToMaTH3oBaHHMH GiaHKaMH nepeMHKaHB i3 3acTocyBaHHaM A C K T n . 
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n p o c T i nepeMHicaHiLa B eueKTpoycTaHoBKax M o K e BHKOHyBara o g H a o c o 6 a 

6e3 n p o r p a M i 6uaHKiB nepeMHKaHb a 6 o nepeMHKaHHa n i g Hac n iKBigau i i 

TexHonor inHHx n o p y m e H B 3 goTpHMaHHaM BHMor ruaBH 6 n b o r o p o 3 g i i y . 

y po3noginBHif i eneKTpoycTaHoBui o g H o r o K i a c y H a n p y r u y pa3 i 

HecnpaBHocTi a 6 o BigcyTHocTi 6 n o K y B a i B H o r o n p u c T p o i K x o n a 6 o g H o r o 

npuegHaHHa Bci nepeMHKaHHa H e o 6 x i g H o BHKoHyBara TiiibKH 3 a 6jiaHKaMH 

nepeMHKaHb i He MeHme HDK g B o M a oco6aMH. 

C K i a g H i nepeMHKaHHa H e o 6 x i g H o BHKoHyBara 3 a 6uaHKaMH nepeMHKaHb a 6 o 

THTIOBHMH 6iaHKaMH nepeMHKaHb He MeHme HDK g B o M a o c o 6 a M H , o g H a 3 HHX -

KoHTpouiKiKHa. 

n i g Hac BHKoHaHHa cKiiagHHx nepeMHKaHb Ta 3 a n p u c y r a o c T i B 3MiHi ogHie i 

o c o 6 u 3 H u c i a o n e p a r a B H o r o n e p c o H a i y g o o n e p a r a B H u x nepeMHKaHb 3 a n y H a ^ T b 

npaniBHHKa 3 onepaTHBHo-BHpo6HHHoro a 6 o agMiHicTpaTHBHo-TexHiHHoro 

nepcoHaiy (aK KoHTpouiKiKHa oco6a ) 3 goTpHMaHHaM BHMor nyHKTy 1 ruaBH 1 

nboro po3gi iy . 

nepeMHKaHHa B n p H c T p o a x P 3 A i n A 3 Big 'egHaHHaM KCHU KoHTpoubHHx 

K a 6 e i i B , n p o B o g i B , 3HaTTaM i BcTaHoBjieHHaM nepeMHHoK n i g Hac n igroToBKH 

npHcTpoiB P 3 A g o nepeBipKH, peMoHTy HH peKoHcTpyKni i BHKoHye n e p c o H a u C P 3 A 

3 a cnen iaubHoiK n p o r p a M o i K BHKoHaHHa p o 6 i T n i c u a BHBegeHHa n u x n p u c T p o i B 3 

po6oTH onepaTHBHHM n e p c o H a u o M niTaraHMH nepeMHKaiKHHMH 3aco6aMH 3 a 

cnenia ibHHMH (pa3oBHMH) nporpaMaMH, cKiiageHHMH g u a K o K H o r o KoHKpeTHoro 

B u n a g K y Ha BHKoHaHHa c K i a g H u x nepeMHKaHb 3 npucTpoaMH P 3 A i n A a 6 o 

B i g n o B i g H o g o MicneBoi iHcTpyKnii 3 e K c n u y a T a n i i n u x n p u c T p o i B . 

n p o r p a M a BHKoHaHHa p o 6 i T 3 npucTpoaMH P 3 A i n A Mae 6 y r a p o 3 p o 6 u e m 3 

ypaxyBaHHaM BHMor HopMaTHBHo-TexHiHHHx goKyMeHTiB. 

n p o r p a M H BHKoHaHHa p o 6 i T n o g i u a i K T b c a Ha THnoBi Ta p o 6 o H i ( p a 3 o B i ) . 

T u n o B a n p o r p a M a p o 3 p o 6 u a e T b c a cucTeMaraHHo g u a 6 i u b i n e HDK pa3 

n o B T o p K B a H H x p o 6 i T Ha giiKHoMy o6uagHaHHi (TexHiHHe o 6 c u y r o B y B a H H a 

n p u c T p o i B P 3 A i n A ) . 

fucm 

5.6.141.593 59 M3M. flucm N doKyM. flodnucb Mama 59 



P o G o n a n p o r p a M a po3poGj j aeTbca nepcoHanoM P 3 A i n A g j j a BHKoHaHHa 

p o 6 i T y pa3 i BBegeHHa HOBHX n p n c T p o i B P 3 A i n A , i x peKoHcTpyKHii , n i g Hac 

BHKoHaHHa HecTaHgapTHHx poGiT (ycyHeHHa g e eKTiB, n i c j j aaBap iHHa n e p e B i p K a 

T o m o ) , a TaKom poGiT, g j j a 3gificHeHHa aKHx HeMae THIOBHX n p o r p a M . 

B B e g e H H a n p u c T p o i B P 3 A i n A B poGoTy oneparaBHHft n e p c o H a j j npoBogHTb 

mTaTHHMH nepeMHKaiOHHMH 3acoGaMH aGo BipTyajjbHHMH nepeMHKanaMH 3 a 

POGOHHMH (pa3oBHMn) HH THnoBHMH nporpaMaMH, cKnageHHMH g j j a KomHoro 

KoHKpeTHoro BHnagKy Ha BHKoHaHHa cKjjagHHx nepeMHKaHb 3 npucTpoaMH P 3 A i 

n A , aGo B i g n o B i g H o g o MicneBoi iHcTpyKHii 3 eKcnj iyaTani i HHX n p u c T p o i B . 

H a KomHoMy oG'eKTi ejjeKTpoeHepreTHKH 3 ypaxyBaHHaM BHMor nyHKTiB 4 - 7 

rnaBH 1 Hboro po3gijjy MaraTb GyTH po3poGjjeHi, 3aTBepgmeHi TexHiHHHM 

KepiBHHKoM i g o B e g e H i g o onepaTHBHoro n e p c o H a j y n e p e j i K H BHgiB nepeMHKaHb, 

m o B H K o H y ^ T b c a 3 a THnoBHMH GjjaHKaMH nepeMHKaHb Ta oKpeMo 3 a GnaHKaMH, a 

TaKom nepen iK n p o c r a x nepeMHKaHb, m o BHKoHyraTbca 3 a GjjaHKaMH nepeMHKaHb 

aGo Ge3 GjaHKiB. 

n e p e j j i K H BHgiB nepeMHKaHb n o T p i G r o n e p e r a a g a r a y pa3 i 3MiHH cxeM 

eneKTpHHHHx 3 'egHaHb, c K j a g y c u n o B o r o y c T a r a y B a H H a , n p u c T p o i B P 3 A i n A , 

A C ^ K i 3 £ T K , a j je He p i g m e , Him ogHH pa3 Ha T p u poKH. 

H a aToMHHx ejjeKTpHHHHx cTaHHiax (KpiM a g e p H o i HacTHHH), TenjjoBHx 

ejjeKTpHHHHx cTaHHiax, Tenj joej jeKTpoHeHTpaj jax, r i gpoeneKTpunHHx cTaHHiax n i g 

Hac n p o B e g e H H a cKjjagHHx nepeMHKaHb 3 o g r o n a c H H M BHKoHaHHaM onepamft Ha 

pi3HHx eKcnnyaTaHinHHx gijjbHHHax ( n e p r a ejjeKTpocTaHHii, B P Y T o m o ) , 3 a aKHMH 

3aKpinneHo oKpeMHfi oneparaBHHft n e p c o H a j j , KOHTPOJJK>K>HOK> o c o G o r a 

n p u 3 H a n a e T b c a o c o G a 3 a n o c a g o r a He Humne , Him HananbHHK 3MiHH e j jeKTpoHexy 

(ga j j i - H3ELQ. 

KoHTponrarani f i ocoGi g o n o n a n c y nepeMHKaHb 3 r igHo 3 GjjaHKoM 

nepeMHKaHb cni j jbHo 3 nepcoHaj joM nnnoi Hepru ejjeKTpocTaHHii HeoGxigHo 

n o n e p e g H b o o3HafioMHTH H 3 E I J , Hiei Hepru i3 3MicToM GjjaHKa i n o p a g K o M 

n p o B e g e H H a nepeMHKaHb. K o H T p o n r a r a n a o c o G a KoopgHHye g i i B c i x ynacHHKiB 

nepeMHKaHb i e B ignoBiganbHoro 3 a Bci nepeMHKaHHa. H 3 E I J , nnno i Hepru , aKHH 
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3anyHeHHH g o nepeMHKaHB, nonepegHBO npoaHan i3yBaBmH CTaH cxeMH i 

ycTancyBaHHa, e BignoBigajiBHHM 3 a npaBHiBHicTB BHKoHaHHa ( a 6 o HeBHKoHaHHa) 

B c i x nepeMHKaHB Ha 3 a K p i n i e H o M y ycTancyBaHHi 3 r igHo i3 HHHHHM 

3aKoHogaBCTBoM. 

n e p e g BHKoHaHHaM c K i a g H H x nepeMHKaHB KoHTpomoiOHiH o c o 6 i H e o 6 x i g H o 

po3'acHHTH ynacHHKaM nepeMHKaHB MeTy i n o c i i g o B H i c T B Mafi6yTHix o n e p a n i f i , 

BHKopucTOByiOHH 6naHK nepeMHKaHB, m,o 6 y g e 3 a c T o c o B y B a r a c B n i g n a c n u x 

nepeMHKaHB. n i c i a o3HafioMieHHa 3 6 i a H K o M nepeMHKaHB fioro n i g n u c y e K o K H a 

o c o 6 a , a K a 6 y g e BHKoHyBaTH nepeMHKaHHa. 

y pa3 i y n a c r i B nepeMHKaHHax g B o x o c i 6 KOHTPOhOIoHOIO e c T a p m a 3 a 

n o c a g o o o c o 6 a , a K a KpiM yHK^iH n o o n e p a n i f i H o r o KOHTPOJuO, 3 o 6 o B ' a 3 a H a 

npoBogHTH K o H T p o i B BHKoHaHHa nepeMHKaHB y n iuoMy. B oKpeMHx BHnagKax , 

H a n p H K i a g g i a n e p c o H a i y O B B , 6 e 3 n o c e p e g H e BHKoHaHHa o n e p a n i f i nepeMHKaHB 

M O K n o K j i a g a r a c a Ha c T a p m o r o 3MiHH. B m c o H y B a r a 6 y g B - a K i o n e p a n i i , KpiM 

3giHcHeHHa KOHTPOhO, n i g n a c nepeMHKaHB KoHTpomoiOHifi o c o 6 i 3 a 6 o p o H e H o . 

n i g n a c 3gificHeHHa nepeMHKaHB B e i e K T p o y c T a H o B K a x i3 3acTocyBaHHaM 

6naHKiB nepeMHKaHB g j i a BHKoHaHHa oKpeMHx o n e p a n i f i Ha 3aKpinjieHoMy 

o6nagHaHHi M o ^ e 6yTH 3aijyHeHHH onepa raBHHf i n e p c o H a i mHTiB KepyBaHHa 

ejieKTpocTaHniH Ta n e p c o H a i MicneBHx c i y K G p e i e f i H o r o 3 a x u c T y , 3B 'a3Ky. y 

B ignoBigHHx nyHKTax 6naHKiB H e o 6 x i g H o 3a3HaHHTH BHKoHaBniB, HanpHKjiag: 

« B u K o H y e n e p c o H a i MicneBHx c i y K G P 3 A » . 

3anyHeHHH g o nepeMHKaHB npaniBHHK Mae 6 y r a o3HafioMieHHH 3 M e T o o i 

n o c i i g o B H i c T O onepan i f i . 6 i a H K a nepeMHKaHB 3 a n u c y e T B c a fioro npi3BHine. 

3anyneHi g o nepeMHKaHB OCO6H e BignoBiga iBHHMH 3 a npaBHjiBHicTB i 

TonHicTB BHKoHaHHa p o 3 n o p a g K e H B KOHTPOIOOHOI OCO6H 3r igHo i3 HHHHHM 

3aKoHogaBcTBoM. 

n j a H o B i nepeMHKaHHa He peKoMeHgyeTBca npoBogHTH B rogHHH 

MaKcHMaiiBHoro HaBaHTaKeHHa ycTaTKyBaHHa. 

^ a c nonaTKy n i a H o B H x nepeMHKaHB 3a3HanaeTBca B 3 a a B K a x , a i e y KoKHoMy 

KoHKpeTHoMy BHnagKy BH3HanaeTBca onepaTHBHHM n e p c o H a n o M BHinoro piBHa 
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ynpaBiiHHa, B onepaTHBHOMy KepyBaHHi a6o oneparaBHOMy BigaHHi aKoro 

3HaxogHTbca oGiagmHHa. 

H e peKoMeHgyeTBCii BHKoHyBara nepeMHKaHHa B KiHin' 3MiHH neproBoro 

nepcoHaiy 3 MeToio yHHKHeHHa nocniniHHx gift i MO>KIHBHX noMHioK. n o n a r o K 

BHKoHaHHa onepaniii i3 nepeMHKaHb Heo6xig ro n i aHyBara TaKHM HHHOM, n o 6 

3aBepmyBaTH ix He ni3Him aK 3a 30 XBHTHH g o 3aKiHneHHa 3MiHH. 

nepeMHKaHHa Heo6xigHo npoBogHTH 3a gocTaTHboro ocBiTieHHa poGonux 

Miciib, n o g a e 3Mory W K O 6anHTH HanHcH Ha ycTaTKyBaHHi, noio>KeHHa 

BKa3iBHHKiB, cTaH KoHTaKTiB i onopHoi' i3o iani i KoMyTaniftHHx anapaTiB. 

,H,ia 3ano6iraHHa BigMoB y po6oTi ycTaTKyBaHHa (nomKog^ceHHa 

(|)ap(|)opoBoi i3o ian i i po3'egHyBaniB, noBiTpaHHx i eiera3oBHx BHMHKaniB T o n o ) He 

peKoMeHgyeTbca npoBogHTH n r a r o B i nepeMHKaHHa B eieKTpoycTaHoBKax 3a 

TeMnepaTypH noBiTpa HH^ne MiHyc 1 0 ° C . MimMaibHa Big'eMHa TeMnepaTypa 

noBiTpa, 3a aKoi Mo>KiHBe BHKoHaHHa n i a r o B H x nepeMHKaHb B 

eieKTpoycTaHoBKax, Mae 6yTH 3a3HaneHa B MicneBux iHcTpyKniax 3 ypaxyBaHHaM 

KiiMaTHHHHx yMoB, xapaKTepHcTHK ycTaTKyBaHHa, n o ix rapaHTye BHPO6HHK, Ta 

ftoro noTonHoro cTaHy. 

y MicieBHx iHcTpyKniax TaKo>K MaiOTb 6yTH Bigo6pa>KeHi yMoBH i BHMoru 3 

npoBegeHHa n i a r o B H x nepeMHKaHb nig nac o:»ceiegHni, aTMoc(epHHx onagiB, 

cu ibHoro BiTpy T o n o . 

B eieKTpoeHepreTHii yKpaiHu g i e egHHa gucneTnepcbKa cucTeMa 

onepaTHBHo-TexHoiorinHoro ynpaBiiHHa BHPO6HHTTTBOM, nepeganeio, po3nogi ioM 

Ta cno^HBaHHaM eieKTpHHHoi eHeprii. OyHKnii gucneTnepcbKoro (onepaTHBHo-

TexHoiorinHoro) ynpaBiiHHa O E C yKpaiHu Ta opraHi3aniK> n a p a i e i b H o i po6oTH 3 

eHepreTHHHHMH cucTeMaMH iHinux g e p ^ a B 3giiicHK>e onepaTop cucTeMH nepegani. 

^ucneTHepcbKe (oneparaBHo-TexHoiorwHe) ynpaBiiHHa nomupioeTbca Ha 

cy6'eKTiB rocnogapicmaHHa, o6'eKTH eieKTpoeHepreTHKH aKHx nigiciiOHeHi g o 

O E C yKpaiHH. 

OnepaTHBHa nignopagKoBaHicTb Ta B3aeMoBigHocHHH onepaTHBHoro 

nepcoHaiy pi3HHx piBHiB BromnaiOTbca 3aTBepg>KeHoK> cTpyKTypoio onepaTHBHo-
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gHcneTHepcbKoro ynpaBjiiHHii Ta no j ioKeHHiMH n p o onepaTHBHo-TexHojior iHHi 

B3aeMOBigHOCHHH. 

OnepaTHBHoMy n e p c o H a i y KaTeropnnHo 3 a 6 o p o H e r o : 

1) BHKoHyBaTH He 3po3yMiie gun HBoro po3nopng>KeHHii; 

2 ) BMHKaTH 3a3eMjiK>BajiBHi Ho^i 6e3 nonepegHBoi nepeBipKH BigcyTHocT 

Hanpyru Ha cTpyMonpoBigHHx nacTHHax, mo 3a3eMjnoKTBcii; 

3 ) 3acTocoByBaTH 6naHK nepeMHKaHB g u n ejieKTpoycTaHoBKH y pa3 i mono: 

- c x e M a e ieKTpoycTaHoBKH He B i g n o B i g a e Tift cxeMi , g u n i K o i BiH cKjiageHHii; 

- g u c n e T n e p c B K i Ha3BH KoMyTaniiiHHx a n a p a T i B nepBHHHoi' i BTOPHHHOI 

cxeMH e ieKTpoycTaHoBKH Ha K j i K n a x (HaKjiagKax TOIHO) He B i g n o B i g a K T B 

gucneTnepcBKHM Ha3BaM, 3a3HaneHHM y 6naHKy nepeMHKaHB; 

4 ) 3 M i H K B a r a BcTaHoBjieHy B 6naHKy noc j i igoBHicTB nepeMHKaHB; 

5 ) BHKoHyBaTH o n e p a n i i o g r o o c o 6 o B o , HKIHO B nepeMHKaHHax MaKTB 6 p a r a 

ynacTB g B i OCO6H; 

6 ) c aMoBi iBHo p o 3 6 j i o K o B y B a r a GuoKyBajiBHi npHcTpoi ; 

7 ) n o g a B a T H H a n p y r y Ha npHegHaHHi , He nepeBipHBmH: 

- BigcyTHicTB Ha HBoMy yBiMKHeHHx 3 H Ta BcTaHoBjieHHx n 3 ; 

- (J)a3yBaHHii ( n e p e g nepmHM yBiMKHeHHiM reHepaTop iB , TpaHccjDopMaropiB, 

jiiHiii e j i e c T p o n e p e g a B a H H i , a T a c o K n i c u i i x peMoHTy, i K i n o Morjio 6 y r a 

n o p y m e H o n o p i g o K n e p r y B a H H i ( ); 

- cTaH cxeMH, KoMyTan i iHHx a n a p a T i B ; 

- BBegeHHii cTaH npHcTpoiB P 3 A npHegHaHHi ; 

8 ) onepyBaTH 3aco6aMH KepyBaHHi (KjiKHaMH KepyBaHHi , KHoncaMH TOIHO) 

He BneBHHBiiiHcB, ino n e TOH 3 a c i 6 KepyBaHHii, iKHii noTp i6Ho ( 3 B i p i K H H 3 

n p o r p a M o K - gHcneTnepcBKi Ha3BH KoMyTaniiiHHx a n a p a T i B 

ejieKTpoycTaTKyBaHHii) , y roToBHocTi ycTaTKyBaHHi g o BMHKaHHii (3a HaaBHocTi 

B ignoBigHHx 3anHciB y onepa raBHo-TexHinHi i i goKyMeHTani i Ta noBigoMjieHHii 

n e p c o H a i y ) Ta y roToBHocTi n e p c o H a i y g o nepeMHKaHB ( n i g T B e p g ^ e H H a 

n e p c o H a j y ) ; 

9 ) g o p y n a r a i BHKoHyBaTH nepeMHKaHHa oco6aM, a c i He MaKTB Ha ne npaBa; 
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10) 3Gupara HH posGnpaTH po3'egHyBanaMH eieKTpuHHy cxeMy BHMHKana 

6e3 nepeBipKH noro BHMKHeHoro noiomeHHa; 

11) npogoBmyBara nepeMHKaHHa, mono BuaBieHo noMHiKy y GiaHKy 

(nporpaMi) nepeMHKaHb, BHHHKIH cyMHiBH i nuTaHHa, n o noTpeGyoTb yToHHeHHa; 

12) n ig Hac i iKBiganii TexHoioriHHux nopymeHb (aBapin) n p o B o g u r a 

niaHoBi nepeMHKaHHa Ha oG'eKTax eieKTpoeHepreTHKH, g e BOHH cTajiuca, a TaKom 

Ha iHmnx oG'eKTax ejieKTpoeHepreTHKH, oGiagHaHHa aKux BniHBae Ha pemuM 

poGoTH oGiagHaHHa oG'eKTiB ejieKTpoeHepreTHKH, g e c T a i u c a TexHoioriHHi 

nopymeHHa; 

13) npoBoguTH o g r o n a c r o pi3Hi 3a xapaKTepoM i MeToio onepanii 3 

nepeMHKaHHa Ha KijibKox npuegHaHHax, a TaKom 3a po3nopagmeHHaMH i GiaHKaMH 

nepeMHKaHb pi3Horo nproHaneHHa B ogHin eieKTpoycTaHoBni, B ogHoMy 

npuMineHHi, B ogHin GygiBjii (CTOCOBHO onepaTHBHoro nepcoHaiy ogHoro 

oG'eKTa); 

14) BHKoHyBara nepeMHKaHHa no naM'aTi, KpiM n p o c r a x , n o BHKoHyoTbca 

Ge3 GjiaHKa nepeMHKaHb; 

15) KopucTyBaTuca HecnpaBHHMH 3axucHHMH 3acoGaMH aGo 

BHKopucToByBaTH 3axucHi 3acoGu He 3a npromneHHaM. 

nepeMHKaHHa Ha oG'eKTax gucneTHeproanii, n o 3HaxogaTbca B 

onepaTHBHoMy ynpaBinnri MicneBoro onepaTHBHoro nepcoHaiy , BHKoHyiOTbca 3a 

noro po3nopagmeHHaM, a i e n i c i a ogepmaHHa HHM g o 3 B o i y Big onepaTHBHoro 

nepcoHaiy , B onepaTHBHoMy Bigamri aKoro 3HaxogaTbca ni oG'eKTH 

gHcneTHeproanii. 

nepeMHKaHHa Ge3 po3nopagmeHHa onepaTHBHoro nepcoHaiy 3 HacTynHHM 

noro noBigoMieHHaM go3BoiaeTbca BHKoHyBara y BunagKax, n o He TepniaTb 

3BoiiKaHHa (HenacHun BunagoK, cTuxinHe i u x o , nomema, 3arpo3a muTTO i o g e n 

HH nomKogmeHHa ycTaTKyBaHHa). y nboMy BunagKy onepaTHBHun nepcoHai 

noBHHeH giaTH 3rigHo 3 BHMoraMH BignoBigHux MicneBHx iHcTpyKnin i 

onepaTHBHHM niaHoM nomemoraciHHa (KapTKaMH nomemoraciHHa). 
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^onycKaeTbca nigjierjiicTb onepaTHBHoro nepcoHauy oG'eKTiB 

ejieKTpoeHepreTHKH gucneTHepaM pi3HHx piBHiB cTpyKTypu onepaniBHo-

gucneTnepcbKoro ynpaBjriHHa BignoBigHo g o po3nogijiy oGiagHaHHa nboro oG'eKTa 

eieKTpoeHepreTHKH inogo onepaTHBHoro ynpaBjriHHa. 

OnepaTHBHHH nepcoHai , 3 go3Bojiy a c o r o BHKoHyiOTbca nepeMHKaHHa, e 

BignoBigaibHHM 3a cBoenacHe ix BHKoHaHHa BignoBigHo g o pemHMiB poGoTH E M i 

ycTancyBaHHa Ta 3a gonycTHMicTb pemHMiB, n o BHHHKHyTb nicua nepeMHKaHb 

3rigHo i3 HHHHHM 3aKoHogaBcTBoM. 

OnepaTHBHHH nepcoHajj, 3a po3nopagKceHHaM aKoro BHKoHyiOTbca 

nepeMHKaHHa, e BignoBigajTbHHM 3a gonycTHMicTb i cBoenacHe i'x BHKoHaHHa 3a 

peajTbHoio cxeMoio i pemHMoM poGoTH E M Ta ycTancyBaHHa, 3a gonycTHMicTb 

pe>KHMiB, ac i BHHHKHyTb nicua nepeMHKaHb, a TaKom 3a npaBHUbHy nocuigoBHicTb i 

HeoGxigHy KiubKicTb onepaniii i3 KoMyTaniiiHHMH anapaTaMH H npucTpoaMH P 3 A i 

n A 3rigHo i3 HHHHHM 3acorogaBcTBoM. 

OcoGa, a c a Ge3nocepegHbo BHKoHye onepanii 3 nepeMHKaHb B 

ejeKTpoycTaHoBKax, i ocoGa, aKa npoBogHTb KoHTpojb 3a ix BHKoHaHHaM, 

3oGoB'a3aHi nepeBipHTH gonycTHMicTb BHKoHaHHa nepeMHKaHb 3a peanbHHMH 

cxeMoi i peKHMoM poGoTH ejeKTpoycTaHoBKH Ta e BignoBigajbHHMH 3a 

npaBHjbHicTb i nocuigoBHicTb BHKoHaHHa onepaniii i3 KoMyTaniiiHHMH anapaTaMH, 

npucTpoaMH P 3 A i n A , 3a cBoenacHe i ToHHe BHKoHaHHa onepaniii 3rigHo 3 

GjaHKoM nepeMHKaHb, po3nopagKeHHaM onepaTHBHoro nepcoHajy B H i o r o piBHa 

ynpaBjiHHa, 3a npaBHjbHicTb BHGopy THnoBoro GjaHKa nepeMHKaHb i cKjagaHHa 

GnaHKa nepeMHKaHb 3rigHo i3 HHHHHM 3acorogaBcTBoM. 
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B H C H O B K H 

ITpH BHKOHaHHi gaHoi po6oTH 6yB 3po6neHHH po3paxyHOK eneKTpHHHOi 

MepeKi, ge po3paxyBann napaMeTpn cxeMu 3aMiineHHa n TpaHc opMaTopiB, 

OKnann po3paxyHKoBy cxeMy 3aMiineHHa MepeKi n BH3HaHHnn po3paxyHKoBi 

HaBaHTa^eHHa By3JjiB MepeKi, 3po6nnH po3paxyHoK peKaiMy po3iMKHyToi MepeKi 

n HopMajJBHoro pe^HMy 3aMKHyToi MepeKi. 

y x o g i po3paxyHKy eneKTpuHHoi nacTHHH nigcTaHnii BuGpann: 

- HHCJO n noTyKHicTB CHJJOBHX TpaHc opMaTopiB Ha nigcTaHnii; 

- BHMHKani B po3noginbHux npucTpoax; 

- TpaHc opMaTopH cTpyMy n Hanpyru; 

- oniHHoBKy P n . 

Po3paxoBy^HH eneKTpoMarHiTHi nepexigHi nponecu, Gyjio 3HangeHO 

HagnepexigHun Ta ygapHun cTpyMH npu cuMeTpuHHOMy (TpH a3HOMy ) K 3 . 

BuKOHyionu penenHun 3axucT BuKOHaHO po3paxyHOK: 

-cTpyMiB K 3 ; 

- M C 3 Jinni, n o BigxoguTB Big H H TpaHc opMaTopa. 

IIK 3axucT, 3acTocyBanu pejie Tuny P T - 4 0 / 5 . 

Ana 3axucTy Big M L K J ^ H U X K 3 BuKopucTanu no3goBKarin gH epeH^ia^BHHn 

cTpyMOBun 3axucT i3 pejie Tuny ^ 3 T - 1 1 . 

^a3OBHn 3axucT i3 noniaBKOBuM pejie P 3 T - 8 0 i P3T-24 3acTocyBaiu gjja 

3axucTy Big yniKogKceHB y c e p e g u m TpaHc opMaTopa. 

TaKOK B KBaj^iKaniftHin poGoT BucBiTieHi nuTaHHa opraHi3anii i nopagKy 

BuKOHaHHa onepaTuBHux nepeMuKaHb B eieKTpoycTaHoBKax. 
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