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BcTyn 

B yMOBax 6e3nepepBHoro po3BHTKy npoMHCJiOBOCTi KpaiHH 3'aBjiaeTbca Bce 

6ijibine i 6ijibine HOBHX nignpueMcTB, aKi BHocaTb BKjiag y 36ijibineHHa 

eHeprocnomreaHHa. 

EBOjnoniii cnoco6y >KHTTa, 3pocTaHHa HacejieHHa njiaHeTH, HeyxuubHuii 

po3BHTOK BHpo6HHn,TBa i npaKTHHHO 6ygb-aKa aKTHBHa giajibHicTb UIKgHHH 

noB'ioaHi 3i 3pocTaHHaM cnomreaHHa pi3Hoi' eHeprii. 3 KO>KHHM gHeM 

36ijibinyeTbca HHCJIO eHeprocno>KHBaK)HHx o6'eKTiB, po3HiHpK>eTbca iniubHicTb 

reorpacJHHHoro po3TamyBaHHa cnomiBaniB ejieKTpHHHoi eHeprii'. y 3B'a3Ky 3 LI,HM 

BHHHKae noTpe6a B po3mupeHHi icHyiKnux Mepe>K i B cTBopeHHi HOBHX. 3pocTaK>Ha 

KijibKicTb eHeprocno^HBaranux o6'eKTiB Bege go 3pocTaHHa nepegaHux no 

eneKTpuHHux Mepe^ax noTymiocTen. OgHHM 3 HaiirojiOBHiinHx 3aBgaHb cborogHi 

e eKOHOMinHe BHKopucTaHHa icHyiKnoro eneKTpuHHoro o6uagHaHHa Ta po3po6Ka 

HOBoro 3 noiinmeHHMH napaMeTpaMH. 

^aHa po6oTa e KBajiicJriKaniiiHOK) po6oTOK> 6aKauaBpa. 

BuKOHaHHa 6aKauaBpcbKoi po6oTH Heo6xigHO 3 MeTOK: 

- Ha6yrn gocBigy aHajii3y OTpuMaHux pe3yjibTaTiB, opMyBaHHa B H C H O B M B i 

ny6niHHoro 3axucTy BHKOHaHoi po6oTu; 

- opMyBaHHa HaBHHOK BHKopucTaHHa OTpuMaHux 3HaHb nig nac BupimeHHa 

KOHKpeTHux npaKTHHHux i HayKOBO-TexmnHux 3aBgaHb; 

- HaGyira gocBigy BHKOHaHHa TexmnHoi goKyMeHTanii - noacHKmajibHoi 

3anucKH i KpecieHb BignoBigHO go yMOB giiKnux cTaHgapTiB; 

- cucTeMaTH3anii, 3aKpinjieHHi Ta norjiuGueHHi TeopeTHHHux i npaKTHHHux 

3HaHb i3 3araibHOTexHiHHHx i cneniajibHux gucnHnjiiH y HanpaMKy npo ecinHoi 

nigroTOBKH. 

B nponeci BHKOHaHHa gaHoi po6oTH BupimyiKTbca TaKi 3aBgaHHa: 

- po3paxyHOK eneKTpuHHoi Mepe^i, mo MicTHTb g^epeno >KHBjieHHa, jiiHii 

eneKTponepegan, TpaHc opMaTopH i HaBaHTa>KeHHa (cnomreani ejieKTpHHHoi 

eHeprii); 

fucm 
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- po3paxyHOK ejieicrpHHHOi nacTHHH nigcTaHuii; 

- po3paxyHOK eneKTpoMarHiTHHx nepexigHHx npoueciB B Mepe^i 

(po3paxoByeTbca CHMeTpnHHe KopoTKe 3aMHKaHHii Ha niHHax BHmoi Hanpyrn 

nigcTaHuii); 

- po3paxyHoK penefiHoro 3axncTy. 

flucm 
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1. Po3paxyHOK ejieKTpHHHOi MepeiKi 

3rigHO 3 3aBgaHHaM, cxeMa gocjiig>KyBaHoi Mepeiaci Mae BHrjiag, aK noKa3aHO 

Ha pnc. 1. TaKO>K 3agaHO goB>KHHH jiiHifi, noTymricTb Ta KaTeropia cno^HBaniB 3 

HagifiHOCTi eneKTponocTanaHHa (Ta6ji.1.1). 

Ta6jiHiia 1.1 - BnxigHi gaHi eueKTpHHHoi Mepe^i 

^OB^HHa BJJ , KM noTy^HocTi 3aBaHTa^eHb By3JiiB, M B A 

JJ-1 JJ-2 JJ-3 JJ-4 S-l S-2 S-3 S-4 

70 40 50 40 90+i85 
III 

50+i30 
II 

10+i10 
I 

20+i10 
II 

PncyHOK 1 - BnxigHa ogHOiiHifiHa eueKTpHHHa cxeMa 3'egHaHb 

3agaHoi eueKTpHHHoi Mepe^i 

1.1 Bn6ip Hanpyr , Bii6ip Tuny npoeogiB noBhpHHHx 

npnHMeMO HaBaHTa^eHHa By3jia 3 piBHHM cyMi HaBaHTa^eHb S 2 , S 3 Ta S 4 , a 

HaBaHTa>KeHHa By3jia 2 gopiBHioe HaBaHra>KeHHK> S 1 . 3o6pa3HMO 3aMKHyTy 

Mepe^y, H O cKjiagaeTbca 3 jiiHifi J J - 1 , JJ-3, JJ-4 (pnc. 2). 

Bn3HaHHMO po3paxyHKOBi HaBaHra>KeHHa By3JiiB 2 i 3. 

S 2 p = S1 =90 +j85 M B A ; 

S 3 P = S 2 + S 3 + S 4 =80 + j 5 0 M B A ; 

fucm 
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PucyHOK 2 - CxeMa cnp eH i 3aMKHeHoi Mepe^i 

Po3iMKHeMO 3aMKHeHy Mepe^y, HaBegeHy Ha pucyHKy 2, B g^epem ^HB!eHHa 

A (pucyHOK 3) i no3HaHHMO noTy>KHocTi Ha gijaHKax Mepe^i. 

PucyHOK 3 - CxeMa po3iMKHeHoi Mepe^i 

BromnaeMO noTymiocTi Ha gijuiHKax po3iMKHeHoi Mepe^i. 

S2p ( l 2 3 + l3B ) + S 3 p (l3B ) 

s 

S23= SA2 - S2P =12,5+j0,625 M B A ; 

S3p ( l 2 3 + lA2 ) + S2p (lA2 ) 

= 102,5 + j85,6 MBA 

s B3 = 67,5 + j49,37 MBA 

CKuageMO piBHiiHHii GajmHcy noTymrocri 

S3P + S 2 P = _ S A 2 + S B 3 

fucm 
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170+j135=170+j135 MBA. 

EajiaHC noTy>KHOCTi BHKOHyeTbCa. IIoTymriCTb giiiaHKH 2-3 BHHimia 

no3HTHBHOK>, TOMy TOHKa 3 e TOHKOK> noTOKopo3gijiy. 

BromnuMO Hanpyru Ha giiiaHKax Mepe^i (puC. 3) 3a opMy^o IjiJiapioHOBa 

Ta 3aHeceMo go Ta6n. 1.2. 

1000 

5 0 0 2 5 0 0 

TaGnHna 1.2 - Hanpyru Ha giiiaHKax Mepe^i 

HoMep giiiaHKH JI-1 JJ-2 JJ-3 

^OBmfflagiuiiHKH, KM 70 40 50 

Hanpyra giiiaHKH, K B 150 164 69,7 

AHani3y^HH Hanpyru giiiaHOK 3aMKHeHoi Mepe^i, oGupaeMO 3araiibHy 

Hanpyry, piBHOK) 220 K B . 

^ Bn6opy npoBogiB n J J 3a goBigHHKOM, Heo6xigHO 3HaTH CTpyMH, aKi 

npoxogaTb gaHHMH iiiHiaMH. Bu3HanaeMO CTpyMH npoBogiB 3a opMy IOK>: 

I J = S i I S U J J 

TaGnHna 1.3- CTpyMH Ha giiiaHKax Mepe^i 

JJnria JJ-1 JJ-2 JJ-3 

CTpyM, A 0,220 0,351 0,033 

npuHMaeMO g i a npoBig MapKH AC-240/32. ^ i a JJ-4 BuGupaeMO 

TaKHH >Ke npoBig y BignoBigHOCTi 3 n Y E . napaMeTpu npoBogy AC-240I32: r 0 = 

=0,118 O M / K M , x 0 = 0,435 O M / K M , b 0 = 2 ,6x10 - 6 C M / K M . 

3HafigeMO napaMeTpu eueKTpHHHoi Mepe^i. 3HaneHHa aKTHBHux i 

peaKTHBHux onopiB , a TaKO>K BemiHHHy 3apagHoi noTy>KHOCTi, 3aHeCeMO go 

TaGinini 5. 

R j = r 0 x l j ; X j = x 0 ^ l j ; JQJJ /2=U 2 HOM X b0 xlj j /2 

fucm 
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TaGjjHua 1.5 - Po3paxyHKOBi napaMeTpu noBiTparoi mmi Mepe^i 

JJ-1 JJ-2 JJ-3 JJ-4 
RJI O M 8,26 4,72 5,9 0,59 
X j j O M 30,45 17,4 21,75 2,175 

Qjj M B A p 4,4 2,51 3,146 1,258 

1.2 Po3paxyHOK noTyjKHocTeii TpaHc opMaTopiB nigcTaHaiii. 

TpaHc pMaT pH Ha nigcTaHiuax oGupaeMO 3a Hanpyroio Mepe^i i 

HaBaHTa^eHH^M 

A J ™ nc-i 
S T = S J = V 9 0 2 + 8 5 2 = 123 , 8MBA 

OGupaeMO TpaHc pMaT p TAIJ, -125000/220. 

Bu3HanaeMO ^ ^ ^ 3aBaHTa>KeHHa 

„ S 1 V 9 0 2 + 8 5 2 

K 3 = — = 
S T 1 2 5 

0 ,98 

TaK aK ^ ^ ^ 3aBaHTa>KeHHa MeHmufi 3a 1,0, TO TpaHc pMaT p 

T^U,-125000/220 3agoBO!bHae 3anponoHOBaHHM BHMoraM. 

TaGjuua 1.6 - KaTajjomri gaHi TpaHc pMaT pa T^U, -125000/220 

T u n 
SHOM 

M B A 

K a T a j o ^ H i gaHi Po3pax . gaHi 

T u n 
SHOM 

M B A UHOM ,KB Uk 
% 

APk 
KBT 

A Px 
KBT 

lx 
% 

RT 
OM OM 

AQx 
KBAp 

T u n 
SHOM 

M B A 
B H H H 

Uk 
% 

APk 
KBT 

A Px 
KBT 

lx 
% 

RT 
OM OM 

AQx 
KBAp 

T ^ H ; 1 2 5 0 0 0 / 2 2 0 125 2 4 2 
10.5 
13.8 

11 3 8 0 135 0.5 1.4 51 .5 6 2 5 

A J ™ nc-2 
S 

S 2 + S 3 + S 4 V 8 0 2 + 5 0 2 

1,4 
67,38MBA 

1,4 

3a Hanpyroio i noTy>KHicTK> HaBaHTa^eHb BuGupaeMO TpaHc pMaT p 

ATAUTH-63000/220/110. BromnaeMO K ^ i i l i e H T 3aBaHTa>KeHHa 

TpaHc pMaT pa. 

S 2 + S 3 + S 4 V 8 0 2 + 5 0 2 

2 x S , 2 x 63 
: 0 , 7 4 8 

fucm 
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TaK aK KoecJnuieHT 3aBaHTaKceHHa MeHme 0,75, TO TpaHc(opMarop AT^I ITH-

63000/220/110 3agoBOJibHae nponoHOBaHUM BUMoraM (Ta6iiuiia 7). 

Ta6jiHiia 1.7 - KaTauoKCHi gaHi TpaHc(J)opMaTopa AT,^TH-63000 /220 /110 [5] 

npogoB^eHHa TaGuHiii 1.7. 

T u n 
SHOM 

M B A 

K a T a i o ^ H i gaHi 

T u n 
SHOM 

M B A 
UHOM O6MOTOK,KB T u n 

SHOM 

M B A 
B H C H H H B - C B - H C - H 

A T ^ I J T H 

6 3 0 0 0 / 2 2 0 / 1 1 0 
63 2 3 0 121 

6.6; 1 1 ; 

2 7 , 5 ; 38 ,5 
11 3 5 , 7 2 1 , 9 

K a T a i o ^ H i gaHi Po3paxyHKOBi gaHi 
AQx 

K B A p 
APk KBT A Px lx RT OM XT OM 

AQx 

K B A p 
B - C B - H C - H KBT % B H C H H H B H C H H H 

AQx 

K B A p 

2 1 5 - - 4 5 0.5 1.4 1.4 2.8 104 0 195,6 3 1 5 

/JJISI nc-3 

_ S3 + S 4 S o 2 + 202 

25,75MBA 
1,4 1,4 

3a HanpyroK i noTymricTK) HaBaHraKceHb Bu6upaeMO TpaHc(opMaTop 

T^TH-25000/110. 

BromnaeMO Koe(iu,ieHT 3aBaHTaKeHHa 

S3 + S 4 V 3 0 2 + 2 0 2 

2 x S T 2 x 2 5 
: 0 , 7 2 

TaK aK Koe(iu,ieHT 3aBaHraKceHHa MeHme 0,75, TO TpaHc(opMarop T ^ T H -

25000/220 3agoBOibHae nponoHOBaHUM BUMoraM. 

Ta6uuiia 1.8 - KaTauoKCHi gaHi TpaHc(opMaropa T^TH-25000/110. 

T u n SHOM 
M B A 

KaTaiOKHi gaHi 

T u n SHOM 
M B A UHOM o6MOTOK,KB T u n SHOM 
M B A 

B H C H H H B - C B - H C - H 
T f l T H -

2 5 0 0 0 / 1 1 0 
2 5 115 11 ;38 .5 6.6; 1 1 ; 10.5 17.5 6,5 

fucm 
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IIpogoB^eHHii TaGjmni 1.8. 

KaTajjo:scHi gaHi Po3paxyHKOBi gaHi 
AQx 

K B A p APk KBT A Px lx RT OM XT OM 
AQx 

K B A p 

B - C B - H C - H KBT % B H C H H H B H C H H H 
140 - - 31 0.7 1.5 1.5 1.5 56 .9 0 3 5 . 7 175 

CKuagaeMo ogromHiiiHy cxeMy eneKTpHHHoi' Mepe^i 3 ypaxyBaHHiiM 

TpaHc opMaTopiB nigcTaHniii. 

4 

PncyroK 4 - cxeMa ejjeKTpHHHoi Mepe^i 

3 ypaxyBaHHiiM TpaHc opMaTopiB nigcTaHniii 

1.3 Po3paxyHOK HaeaHTa'/KeHb By3JiiB 3 ypaxyBaHHHM TpaHC(|)opMaTopiB. 

BromnaeMo po3paxyHKoBy noTymricTb Ha BncoKiii cTopoHi n C - 1 3 

ypaxyBaHHHM BTpaT B o6MoTKax TpaHc opMaTopa npn MaKcnManbHoMy 

HaBaHTa^eHHi. 3o6pa3HMo cxeMy 3aMimeHHii gBoo6MoTKoBoro TpaHc opMaTopa. 

S ? p &1 

I 

PncyHoK 5 - CxeMa 3aMiineHHii nigcTaHnii n C - 1 

fucm 
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Po3paxyeMO nepeTOKH noTymiocTi, BigGyBaiOTbca B gaHifi cxeMi 

S 4 = S1 = 90 + J85MBA 

(PK )2 + ( Q K )2 

SH

 24 = SK

 24 + —24^ 7 — x ZT1 = 90,44 + j101,3MBA 
U

 H 

S 2P = SH

 24 + Sx = 90,58 + j101,96MBA 
BromnaeMO po3paxyHKOBy noTymricTb y By3ji 1 nC-3 3 ypaxyBaHHaM BTpaT 

B oGMOTKax TpaHc pMaT piB npu MaKcuMajbHOMy HaBaHTa^eHHi. 3o6pa>KyeMO 

cxeMy 3aMi eHHa gBox TPHOGMOTKOBHX TpaHc pMaT piB, BBiMKHeHux 

napane!bHO i po3paxoByeMO noTymricTb y By3ji 1. 

PucyHOK 6 - CxeMa 3aMim,eHHa nigcTaHuii nC-3 

Po3paxyeMO nepeTOKH noTymrocri, BigGyBaoTbca B gaHifi cxeMi 

S 05 = s 4 = 20+ j10 mba 

S05 = S0* + ( P 0 5 ) 2 + 2

( Q 0 5 ^ • 1 ^ = 20,0077 + j10,184 MBA 
UH 2 

S K

6 = s 3 = 10+j10 m b a 
SH

6 = S06 + ( P 0 6 ) 2 +

2

( Q 0 6 ^ . h s . = 10,0031 + j10 MBA 
UH 2 

S0 = S 05 + S06 = 30,0108 + j20,184 MBA 

fucm 
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S10 = S10 + ( P ( ) ) +

2

( g l o ) • ^ = 30,03 + j20,955 MBA 
UH 

S 1 P = Sl0 + 2Sx = 30,093 + j 21, 3 MBA 

BromnaeMO noTymricTb Ha noHancy jiiHil JI-4 ypaxyBaHHiiM BTpaT B jiiHil i 

li 3apagHoi' noTymiocTi npu MacccHMajibHOMy HaBaHTa^eHHi. 

S71 = S1P - Q71 = 30,093 + j20,044 MBA 

SH = Sn + + 2

( Q ^ 2 • = 30,255 + j20,16 MBA 
UH 2 

S7P = SH - jQ71 = 30,255 + j18,9 MBA 

BromnaeMO po3paxyHKOBy noTymricTb Ha BHeocdii CTopoHi n C - 2 3 

ypaxyBaHH^M BTpaT B o6MOTKax TpaHc opMaTopa npu MaKCHMajibHOMy 

HaBaHTa^eHHi. 3o6pa>KyeMO cxeMy 3aMimeHHii gBOo6MOTKOBoro TpaHc opMaTopa i 

po3paxoByeMO noTymricTb By3iia 3. 

PucyHOK 8 - CxeMa 3aMimeHHii nigcTaHnii n C - 2 

S„ = S 7 P = 3 0 , 2 5 5 + j 1 8 , 9 MBA 

fucm 
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SH = SK

37 + ( P s i ) +

2

( Q s i ) • ̂  = 30,27 + jl8,904MBA 
UH 

S 3 P = S 37 + 2Sx + S2 = 8 0 , 3 6 + j49,53 MBA 

1.4 Po3paxyHOK noTyKCHocTeii Ha gLrisiHKax MepeKi 3 ypaxyeaHHHM BTpaT 

noTyiKHOCTi B TpaHc opMaTopax. 

BromnaeMO noTy>KHOCTi Ha gijiHHKax po3iMKHyroi MepeKi (pHC. 3) 3 

ypaxyBaHHHM BTpaT noTy>KHOCTi B TpaHc opMaTopax. 

S 
S2P ( L 2 3 + 4B ) + S3P (l3B ) 

( ^ 2 3 + 4B + 2 ) 

S 2 3 = SAI - SIP = 12 ,51 + j 3 , 8 2 MBA 

1 0 3 , 0 9 + j 9 8 , 1 4 MBA 

S 2 P (LA2 ) + S 3 P (^23 + 2 ) 

6 7 , 8 5 + j 5 3 , 3 5 MBA 

CKjiageMO piBHHHHH 6auaHcy noTymrocri 

S + S = S + S 

170 ,94 + j l 5 1 , 5 = 1 7 0 , 9 2 + j l 5 1 , 5 

EauaHC noTymiocTi 3inmoBca. 

IIoTymncTb gijiHHKH 2-3 BHHinjia no3HTHBHOK>, TOMy TOHKa 3 e TOHKOK> 

noTOKopo3giiy. CKjiageMO cxeMy 3aMimeHHfl ejieKTpHHHoi MepeKi 3 ypaxyBaHHHM 

noTOKopo3gijiy. 

PHcyHOK 9 - CxeMa 3aMimeHHH po3iMKHeHoi MepeKi 

fucm 
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Bu3HaHHMO noTOKopo3nogij y gBox cxeMax 3aMim,eHHa, HaBegeHux Ha 

pucyHKy 9. 

3HafigeMO noTymiicTb g^epejm S_B 

S B3 = S JQB 
B3 67,85 + j48,95MBA 

(PK ) +(QK ) 
SH

B3 = SK

B3 + " — B ± L ^ — — x Z B 3 = 69,044 + j53,35MBA 
U2 

SB = S B3 
H j Q b 3 = 69,044 + j50,83MBA 

2 

3HafigeMO noTymiicTb g^epejm S; 

S 2 3 = S 2 

jQ 2 3 

2 
= 12,51 + j0,675MBA 

H o K , (PK
 2 3 ) 2 +(QK

 2 3 ) 2 

S 2 3 = S 2 3 + 
U 2 H 

x Z 2 3 = 12,53 + j0,745MBA 

, K o H J Q a 2 JQ
 2 3 x S 2 P = 103,112 + j97,05MBA 

S A2 = S 2 3 2 2 

• (PKA2 )2 +(QKA2 )2 

S A2 = S A2 + x Z A 2 = 105,068 + j104,26MBA 

SA = S A2 

H . = 105,068 + j101,74MBA 

S=SA + Ss=105,068+j101,74 + 69,044 +j50,83=174,11+j152,57MBA 

1.5 BH3HaneHHH Hanpyr y By3Jiax HaBaHTaxceHHH 

npufiMaeMO Hanpyry g^epena ^HBjeHHa Ha gecaTb BigcoTKiB Gimme 

HOMiHajbHoro Hanpyru Mepe^i U =242 B 

3HaxoguMO Hanpyry By3ja 2 

U2 = U, 
P " A 2 R A 2 + Q H A 2 X 1 2 I , \ P " A 2 X A 2 " Q H 2 R A 2 I 

U U 
: 2 3 2 , 5 K B 

fucm 
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3HaxoguMO Hanpyry By3ia 3: 

U 3 = . 
P H 2 3 R 2 3 + Q H 2 3 X X 2 3 1 , f P H 2 3 X 2 3 - Q 2 3 R 2 1 

2 3 2 , 1 3 K B 

3HaxoguMO Hanpyry By3iia 37: 

U 3 = 

P B 3 X B3
 - (JB3 KB-: f U P B 3 R B 3 + Q B 3 XB3 

U. U. 
2 3 3 , 0 3 K B 

npuHMaeMO Hanpyry By3ia 3 piBHe 232,58 K B . 

Bu3HaHHMO Hanpyry By3ia 7: 

U 7 = 
[U PH 37R37 + QH 37 X 

U U 
2 2 4 , 3 5 K B 

Bu3HaHHMO Hanpyry Ha HH3bKifi cTopoHi TpaHc opMaTopHoi nigcTaHnii n C - 2 

3 ypaxyBaHH^M peaibHoro K ^ i n i e H r a TpaHc opMaTopa. 

U = U = 120,1KB 

Bu3HaHHMO Hanpyry By3iia 1: 

U 1 = U 
PH71R71 + QH7^X7112 , f P H 7 1 X 7 1 - ^ 1 2 

U U 
= 1 1 5 , 6 K B 

Bu3HaHHMO Hanpyry Ha HH3bKifi cTopoHi TpaHc opMaTopHHx nigcTaHniii, JIK 

npuBegem go BHCOKOI CTOPOHH. 

nC-1 

U

 B = U 4 
P2H4 R24 + QHX 7 1 

f P

H

 X - Q

H

 R \ 
I 1 2 4 X 2 4 Q 2 4 R 2 4 2 1 0 , 4 4 K B 

2 2 

fucm 
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n c - 3 

U 0 = . 
l U P 1 0 RTB + Ql0 Y T B 

( P

 H

 Y I 1 10 Y TB Q 1 0 RTB 

U 
= 1 0 5 , 9 K B 

2 2 

( PH R + Q 
H X TC 

U 
P 0 6 X T C Q R 0 6 TC 

U 
= 1 0 5 , 7 5 K B 

2 2 

PH R + QH Y 
1
 0 5 RTH + Q 0 5

 Y
 T 

( P H Y 
I 1

 0 5
 Y

 TH 
= 1 0 2 , 4 K B 

2 2 

3HafigeMO peaibHi HanpyrH Ha HH3bKifi CTopoHi nigcTaHniii 3 ypaxyBaHHHM 

peajibHoro K ^ i n i e H T a TpaHc opMaTopiB 

n c - 1 

n c - 3 

U 5 9 , 7 9 K B 

9 , 13KB 

U 6 
U 
U 

3 5 , 4 K B 

U 

fucm 

BP 5.6.141.906 
17 M3M. fucm N doKyM. fodnucb Mama 17 



2. Po3paxyHOK ejieKTpHHHoi nacTHHH nigcTaHuii 

y HbOMy po3gini 3giiicHKeTbca npoeKTyBaHHa THTIOBOI noHroicyBanbHoi 

gBOTpaHc opMaTopHOl nigcTaHHii 1 1 0 / 1 0 K B , nproHaneroi gna nepeTBopeHHa i 

nepegani eneKTpoeHeprii cno^HBany 3 HaBaHra>KeHHaM S i . 3giiicHKeTbca Bu6ip 

cxeMH nepBHHHHx 3'egHaHb. TpaHc opMaTopiB BiacHHx noTpe6, BHMHKaniB P n , 

po3'egHyBaniB Ta iH. 

2.1 Bn6ip cxeMH ejieiapHHHHx 3'egHaHb nigcTaHuii. 

OcHOBHa cxeMa eneKTpuHHux 3'egHaHb noBHHHa 3agoBonbHaTH TaKi BHMoru: 

3a6e3nenyBaTH HagifiHicTb eneKTponocTanaHHa B HopManbHux i nicna aBapifiHux 

pe>KHMax; BpaxoByBara nepcneKTHBH po3BHTKy Mepe^i; 3a6e3neHyBara 

MO^iHBicTb BHKOHaHHa peMOHTHHx i eKcnuyaTaHiHHHx po6iT Ha OKpeMux 

eieMeHTax cxeMH i 6e3 BigioiKHeHHa npuegHaHb. B aKocTi OCHOBHOI cxeMH 

npuHMaeTbca cTaHgapTHa cxeMa 3'egHaHb THTIOBHH noHroicyBanbHoi nigcTaHHii 

1 1 0 / 1 0 K B . CxeMa HaBegeHa B gogaTKy B. 

2.2 Bn6ip TpaHC(|)opMaTopiB BjiacHHx noTpe6 

Cno^HBanaMH BnacHux noTpe6 gna nigcTaHHii e: onepaTHBHi Kona, 

eneKTpogBuryHH, cucTeMH oxonog^eHHa cunoBux TpaHc opMaTopiB, ocBiTneHHa i 

eneKTpoo6irpiB npuMiineHb i T.n. 

CyMapHa po3paxyHKOBa noTymricTb BnacHux noTpe6 BromnaeTbca 3 

ypaxyBaHHaM Koe i^ieHTiB nonuTy. Po3paxyHOK noTymiocTi cno^HBaniB BnacHux 

noTpe6 HaBegeHO B Ta6nuHi 2.1. 

Ha nigcTaHHii nepeg6anaeTbca ycTaHOBKa gBox TpaHc opMaTopiB BnacHux 

noTpe6. 

HoMiHanbHa noTymiicTb Bu6upaeTbca 3 yMOB STCH> SCH, ge STCH -

noTy^HicTb TpaHc opMaTopa BnacHux noTpe6, K B A ; S C H - noTymricn* 

cno^HBaniB BnacHux noTpe6, K B A . TaK aK S C H = 17,69 K B A , TO 6epeMO 

noTy^HicTb TpaHc opMaTopa BnacHux noTpe6, H O gopiBHKe 25 K B A . 

fucm 
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TaGjjHua 2.1 - Po3paxyHOK noTy>KHocTi cno^HBaniB BjacHux noTpeG 

HaiiivieH\BaHHH 
cno /Ki iBa ' i a 

K i i b K . 
og i iH i iub 

n o T y a c . , 
KBT 

K o e • 
n o n i T y 

cos 
Cno' /KiiBaHa 
noTy^HiCTb 

KBT 

1 
O x o j o g ^ e H H a CHJJOBHX 
TpaHc pMaT piB 

2 3 0 ,82 0 ,86 5 ,72 

2 
n i g i r p i B BHcoKOBOjjbTHio 
BHMHKaHiB 3OBHilHHbO'i 
ycTaHOBKH 

2 1,8 1 1 3,6 

3 
n i g i r p i B npuBogiB 
po3'egHyBaHiB 
3OBHimHbOi ycTaHOBKH 

6 0,6 1 1 3,6 

4 
OnajeHHa, ocBmjeHHa 
P Y 

1 5 0 ,65 0 ,95 3 ,42 

5 OcBiTjeHHa P Y 1 2 0 ,65 0,93 1,35 
CyMapHe HaBaHTa:sceHHa BjjacHHx noTpeG, K B A 17 ,69 

PeMOHTHe HaBaHTa>KeHHa Ha nigcTaHuii npufiMaeMO piBHHM 20 K B A . n i g Hac 

BKjuoHeHHa uboro HaBaHTa^eHHa Ha oguH TpaHc pMaT p gonycKaeTbca fioro 

nepeBaHTa^eHHa Ha 20%. noTymricTb TpaHc pMaT pa g j a 3aGe3neneHHa 

^KHBueHHa HaBaHTa^eHHa BjacHux noTpeG 3 ypaxyBaHHaM peMOHTHux 

HaBaHTa^eHb 

S T C H = S T H P + S C H = 2 0 + 1 7 , 6 9 = 3 1 , 4 1 KBA 

BepeMO cTaHgapTHy noTymiicTb TpaHc pMaT pa 40 K B A . OcTaTOHHO g j a 

^HBjeHHa cnomreana BjacHux noTpeG GepeMO gBa TpaHc pMaT pa cTaHgapTHoi 

noTy^HocTi TM-40/10. 

2.3 Po3paxyHoK CTpyMiB KopoTKoro jawuiKaHHa 

3HaneHHa cTpyMiB KopoTKoro 3aMHKaHHa HeoGxigHi g j a npaBHUbHoro BuGopy 

oGjagHaHHa Ha cTopoHax 110 i 10 K B . 

nepioguHHa cKuagoBa CK3 y TOHLu K1 

I 
E 

= 12,74KA 
( Xc + Xj ) 

PeajbHufi CK3 y TOHLu K2: 

I K 2 I K 1 
1 0 ^ 1 0 , 4 

= 1 2 , 7 4 x = 1 , 1 6 K A 1 1 0 1 1 0 

fucm 
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YgapHHH CTpyM 

y T O w K1 : 

IYD = 42 • Kg • IKL = 42 x 1 . 6 1 x 1 2 . 7 4 = 2 9 . 0 K A 

y TOHni K2: 

IYD = 42 • KU) • IK! = 42 x 1 . 6 1 x 1 . 1 6 = 2 . 6 4 K A 

ge KYD = 1.61 

nepiogHHHa CKjjagoBa CK3 B MOMeHT CnpanKmaHHii BHMHKana 

Inx1=lKl= 1 2 , 7 4 K A 

Inx2=lK2= 1 ,16KA 

AnepiogHHHa CKjjagoBa CK3 go MOMeHTy po36i>KHOCTi KOHTaKTiB BHMHKana 

BH3HanaeTbca 3a opMy^o : 

ia =42 • IKl • e T 

ge T a - noCTifiHa naCy 3araCaHHii anepiogHHHoi' CKjjagoBoi'; 

t - po3paxyHKOBHH naC po36i^HOCTi KOHTaKTiB niCuii nonaTKy K3. 

t i=0.06c - gjui BHMHKaniB Ha BHCOKin CTopoHi 

t 2 =0.1c - gjlil BHMHKaniB Ha HH3bKift CTopoHi 

tai=0.025c. 

ta2=0.05c. 

ial =42 • IK1 • e ta = 1.41 x 1 2 . 7 4 x 0 . 0 9 = 1.63KA 

t 
ia2 =V2 • IK2 • e Ta = 1 . 4 1 x 1 . 1 6 x 0 . 1 4 = 0.229KA 

iHTerpan ^ ^ o y n a 

B k 1 = Ik 2 (t1 + t a 1 ) = 12.742 x (0.06 + 0.025) = 1 3 . 8 K A 2 C 

B K 2 = IK 2

2 (t1 + t a 2 ) = 1.162 x (0.1 + 0.05) = 0 . 2 K A 2 C 

ChpHMaHi 3HaneHHa CTpyMiB 3aHOCHMO go TaGmini 2.2. 

fucm 
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Ta6nHHa 2.2 - 3HaneHHa cTpyMiB KopoTKoro 3aMHKaHHa 

CTpyMH 
KopoTKoro 
3aMHKaHHa 

C K 3 y 
nOHaTKOBHH 

MOMeHT 
C K 3 iy ,KA 

C K 3 y MoMeHT 
pO3xOg. KOHTaKTil 

BHMHKana, KA 

A n e p i o g . 
CKnagoBa 
T K 3 , i a KA 

iHTerpan 
g:scoyna B K , 

K A 2 c 

IHHHH 
1 1 0 K B T ( K l ) 

12 ,74 2 9 , 0 4 1 , 7 4 2 1,63 13,8 

H H H H 10KBT 

( K 2 ) 
1,16 2 ,64 3 ,795 0 ,229 0,2 

2.4. Bn6ip BHCOKOBOJIBTHHX ejieiapHHHHx anapaTiB P n 

Po3paxyeMO cTpyMH HopManbHoro pe>KHMy gna Bu6opy anapaTiB B 

cTpyKTypHifi cxeMi 

f™ = - ^ = 1 , 4 x 6 3 = 0,46A 
3 xUBH 1,73 x110 

CTpyM B Koni TpaHc opMaTopa Ha 6oHi 1 0 K B 

jhb = 1-4S„OA, = 1,4x63 = 5 5 A 

m a x V 3 x U / H x2 1,73 x 10 x 2 , 

HH 

CTpyM nepe3 ceKHifiHHH BHMHKan 

j C B = 1 - 4 S „ „ „ . = 1 , 4 x 6 3 = 2,55 a 
m " - / 3 x U H H x 2 1,73 x 10 x 2 

= 1 - 4 S W = 1 , 4 x 6 3 = 0,5^A 
3 xUHH x 1 0 1,73 x 10 x 10 

TaGnmia 2.3 - BH6ip BHMHKaniB Ha cTopoHi l 1 0 K B 

yMOBH BHGopy 
Po3paxyHKOBi 

3HaneHHa 
K a T a n o ^ H i 
3HaneHHa 

UC — UH l l O KB l l O KB 

1pO3p ~ 1 HOM 46OA 63OA 

1 no — 1 npCKB 1 2 , 7 4 K A 2 6 A 

1 y d — 1CKB 2 9 , 0 K A 6 7 A 

1 nr — 10mxHoM 1 2 , 7 4 K A 2 6 K A 

I —1 
ar a HOM 

1,63KA --

BK — PTtr 13,8KA2C 6400KA2C 

OGpaHO BHMHKan BBn-110/630 

fucm 
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TaGjiunii 2.4 - BuGip BHMUKaniB y Koiii TpaHc opMaTopa Ha Goni 1 0 K B 

YMOBH BuGopy 
Po3paxyHKoBi 

3HaneHHa 
K a T a i o ^ H i 
3HaneHHa 

UC — UH 10 KB 10KB 

1
 ~ 1HOM 2 5 4 9 A 3 1 5 0 A 

I no — I npCKB 1,16KA 31 ,5 

Iyd — 1-CKB 2 , 6 4 K A 80 

I nr — IOmxHoM 1,16KA 3 1 , 5 K A 

I — I 
ar a H O M 0 , 2 2 1 K a 

BK — I2

Ttr 0 ,201 KA 2 C 3969KA2C 

OGpaHo BHMHKaH BMn3-3150-31 ,5 

TaGjiunii 2.5 - BuGip ceKniftroro BHMUKana Ha Goni 1 0 K B 

YMOBH BuGopy 
Po3paxyHKoBi 

3HaneHHa 
K a T a i o ^ H i 
3HaneHHa 

UC — UH 10 KB 10 KB 

1 — IHOM 2 5 4 9 A 3 1 5 0 A 

1 — I npCKB 1,16KA 31 ,5 K A 

Iyd — ICKB 2 , 6 4 K A 80 K A 

I nr — IOmxHoM 1,16KA 3 1 , 5 K A 

I — I 
ar aHOM 0 ,221 K A 

BK — Irtr 0 ,201 KA2C 3 9 6 9 

OGpaHo BHMHKan BMn3-10-3150-31,5 

fucm 
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TaGjjHua 2.6 - BuGip BHMHKaniB Ha BigxoguTb, 1 0 K B 

YMOBH BuGopy 
PO3paxyHKOBi 

3HaneHHa 
K a T a j o ^ H i 
3HaneHHa 

UC — UH 10 KB 10KB 

1 ~ lHOM 173 ,41 A 4 0 0 A 

1 no — 1 npCKB 1,16KA 2 0 K A 

Iyd — ICKB 2 , 6 4 K A 2 5 K A 

1nx — 1 OmKHoM 1,16KA 10 K A 

I — I 
ax aHOM 0 ,22 1KA 

BK — 0 ,201 KA 2 C 3 0 0 KA2C 

BuMHKani Ha BuGpaHO BMM-10-400/630-10 

TaGjnma 2.7 BuGip po3 egHyBaniB 1 1 0 K B 

YMOBH BuGopy 
PO3paxyHKOBi 

3HaneHHa 
K a T a j o ^ H i 
3HaneHHa 

UC — UH 110 KB 1 1 0 K B 

1 pO3p — 1 HOM 4 6 3 , 4 8 A 1000 A 

1 — 1 npCKB 2 9 , 0 K A 8 0 K A 

1 yd — ICKB 13,8 KA2C 3969KA2C 

OGpaHO po3 egHyBan - P H £ (3) -110/1000 

2.5 Bn6ip BHMiproBa^bHHx TpaHc opMaTopiB CTpyMy i Hanpyru 

Ana nigKjuoHeHHa eueKTp BHMip BaubHHx npujagiB i npucTpoiB pejefiHoro 

3axucTy HeoGxigHa ycTaHOBKa TpaHc pMaT piB cTpyMy i Hanpyru. B gaHOMy 

npoeKTi pejefiHufi 3axucT geTanbHO He po3poG!aeTbca, TOMy nepeBipKy 

TpaHc pMaT piB 3a BTOPHHHHM HaBaHTa^eHHaM BHKOHyeMO 3 ypaxyBaHHaM 

nigKjuoHeHHa BUMip^BajbHux npujagiB. 

B KOji cujOBoro TpaHc pMaT pa 3 GoKy HroKHoi Hanpyru BcTaHOBmoeTbca 

aMnepMeTp, BOjjbTMeTp, uiHHUbHHKH aKTHBHoi i peaKTHBHoi eHeprii, Ha muHax 

fucm 

BP 5.6.141.906 
23 M3M. flucm N doKyM. fodnucb Mama 23 



110 K B - BonbTMeTp 3 nepeMHKaneM gna BHMipicmaHHa Tpbox Mr^J)a3HHx Hanpyr, 

Ha ceKiifiHOMy BHMHKani 10 K B - aMnepMeTp, Ha BigxigHHx niHiax 10 K B -

aMnepMeTp, niHHnbHHKH aKTHBHOi i peaKTHBHOi eHeprifi. Po3paxyHOK BTopHHHoro 

HaBaHTa^eHHa TpaHc opMaTopa cTpyMy HaBegeHO B TaGnHiii. 

TaGnuia 2.8 - Po3paxyHOK BTOPHHHOI HaBaHTa^eHHa TpaHc opMaTopa cTpyMy 

npHnag THn Knac 
HaBaHTa>KeHHa no 

a3ax npHnag THn Knac 
A B C 

AMnepMeTp 3 - 3 3 5 1 0,5 0,5 0,5 
BaTMeTp A35O 1,5 0,5 - 0,5 
BapMeTp A 3 4 5 1,5 0,5 - 0,5 

ninHnbHHK aKTHBHOi eHeprii C A 3 1 2 ,5 - 2 ,5 

ninHnbHHK peaKTHBHOi eHeprii C P - 4 1,5 2 ,5 - 2 ,5 

CyMapHe HaBaHTa:sceHHa cTpyMy B Koni 
cHnoBoro Tp-pa 3 GoKy H H 

6,5 0,5 6,5 

CyMapHe HaBaHTa:sceHHa cTpyMy B Koni 
ceKH. BHMHKana Ha H H 

0,5 0,5 0,5 

CyMapHe HaBaHTa:sceHHa cTpyMy B Koni 
cHnoBoro Tp-pa 3 GoKy B H 

0,5 0,5 0,5 

CyMapHe HaBaHTa:sceHHa cTpyMy B Koni 
niHii, BigxogHTb 

0,5 0,5 0,5 

BuGip TpaHc opMaTopa cTpyMy HaBegeHO B TaGnHHax 2.9 - 2.12. 

TaGnHHa 2.9 - BuGip TpaHc opMaTopa cTpyMy B Koni cHnoBoro 

TpaHc opMaTopa Ha cTopoHi BHinoi HanpyrH 

yMoBa 
BuGopy 

Po3paxyHKoBi 
3HaneHHa 

KaTano^Hi 
3HaneHHa 

UC — UH l lO K B 110 K B 

1 — 1 
pacH HOM 

463,48A 6OO A 

iy — 1 npCKB 2 9 , 0 K A ---

BK — 1Ttr 1 3 , 8 K A 2 C 1 2 0 0 K A 2 C 

Z H — ZH-HOM l,25 O M ---

OGpaHO TpaHc opMaTop cTpyMy TBT-110-1 

fucm 
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nepeBipKH 3a BTOPHHHHM HaBaHTa>KeHHaM BroHanaeMO onip npujiagiB 

Snpwi 0 , 5 

Znpm

 1 0,02 OM 

Togi onip 3'egHyBanbHHx npoBogiB MO>Ke 6yTH: 

Z Z - Z - Z K 

np HOM npilJl K 

ge: 

h o m - HOMiHajibHHH onip HaBaHTa>KeHHa, O M ; 

Z n p u j - onip npujiagiB, O M ; 

ZK - onip KOHTaKTiB, O M . 

ZNP 4 - 0002 - 01 3,88 OM 

IlepeTHH 3'egHyBaibHHx npoBogiB 3a yMOBaMH MexamnHOi MinHOCTi Mae 6yTH 

He MeHine 4 M M 2 gjia ajiKMiHieBux 

nepepi3 npu goBimim Ka6ejiK> l = 1 6 0 M , 

ge: p - nuTOMufi onip ajiKMiHiK, 

F - nepepi3 , M M 2 , 

F = 0 . 0 2 8 X 1 6 0 / 4 = 1 . 1 3 O M 

3araibHHH onip CTpyMOBoro KOiia 

ZH=Znpun. + Z K +Znp. = 0 , 0 2 + 0 , 1 + 1 , 1 3 + 1 , 2 5 O M , 

mo MeHme HDK 4 O M , gonycTHMux npu po6oTi TpaHc opMaTopa B Kjiaci 

TOHHOCTi 1. 

TpaHc opMaTop CTpyMy TBT-110-1 BignoBigae yMOBaM Bu6opy. 
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TaGjiuiiii 2.10 BuGip TpaHc opMaTopa CTpyMy B Koni CHJIOBOH) 

TpaHc opMaTopa Ha CTopoHi HH>KHOI Hanpyru 

YMoBa 
BuGopy 

Po3paxyHKoBi 
3HaneHHa 

KaTano^Hi 
3HaneHHa 

UC < UH 10 K B 10 K B 

1 pacH < 1HOM 2549 A 3000 A 

i < L 
y duH 

2,637 K A ---

BK < I2

Ttr 0,201 K A 2 C 5292 K A 2 C 

1,25 O M ---

OGpaHo TpaHc opMaTop CTpyMy TIHJI-10-0,5/10P. 

TaGjiuiiii 2.11 BuGip TpaHc opMaTopa CTpyMy Ha mo BigxoguTb 

YMoBa 
BuGopy 

Po3paxyHKoBi 
3HaneHHii 

KaTajiomri 
3HaneHHa 

UC < UH 10 K B 10 K B 

1 pacH < 1 HOM 173,41 A 200 A 

i < L 
y duH 

2,637 K A ---

BK < I2

Ttr 0,201 K A 2 C 6075 K A 2 C 

1,25 O M ---

BepeMo go ycTaHoBKH TpaHc opMaTop CTpyMy TnJI-10-0,5/10P. 

2.6 Bn6ip TpaHc opMaTopa Hanpyru 

TpaHc opMaTopH Hanpyru TaKo>K BuGupaeMo BignoBigHo go BHMipKmajibHHx 

npunagiB i peue, mo npuegHyiKTbCii go HHX. 

Aajii nigpaxoByeTbca oniKyBaHe HaBaHTa^eHHa i nepeBipaeTbca noxuGKa. Y 

HopMaubHoMy pe^HMi HaBaHTa^eHHa TpaHc opMaTopa BH3HanaeTbca 

cno^HBaHH^M npuegHaHux npunagiB i peue. 3a iiux yMoB BH3HanaeTbca B incoMy 

Kuaci i 3 JIKOK) TOXHGKOIK npaiiKmaraMyTb TpaHc opMaTopH. Onip npoBogiB Big 

TpaHc opMaTopa Hanpyru go npunagiB He BpaxoByeTbca. Ane 3rigHo 3 n Y E 

BTpaTH Hanpyru jiiHHjibHHKoM He noBHHHi nepeBumyBara 0,5%, a B npoBogax 
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3HHTyBaHHii - 3%. 3a yMOBaMH MinHOCTi, nepepi3 MigHHx npoBogiB noBHHHeH 6yra 

He MeHme 1,5 M M 2 , a ajnoMnrieBHx - He MeHme 2,5 M M 2 . 

BTopHHHe HaBaHTa^eHHa TpaHc opMaTopiB Hanpyru HaBegeHe B Ta6nuni 2.12 

TaGmmii 2.12 - BTopHHHe HaBaHTaKceHHii TpaHc opMaTopiB HanpyrH 

npujjag Kjjac 
Cno>KHBaHa 
noTymncTb 

BaTMeTp fl-305 2 

BapMeTp fl-305 2 
BaTMeTp peecTpyioHHH H - 3 4 8 10 

BapMeTp peecTpyoHHH H - 3 4 8 10 

JJiHHjjbHHK BaTrogHH I -675 3 

JJiHHJJbHHK BaTrogHH peaKTHBHHH I -675 3 

BojbTMeTp 3 - 3 7 8 2 

HacroToMip 3 - 3 7 1 3 

Rx^inieHT noTyKCHocri nepepaxoBaHHx HpujjagiB gopiBHoe 1. BigcTaHb Big 

TpaHc opMaTopiB, BcTaHoBjeHHx B P n , go m m a ynpaBniHHa npuHMaeMo 5 0 M . 

BTopHHHi gpoTH npoeKTyeMo ajnoMnrieBHMH. 

^jjii ycTaHoBKH BH6HpaeMo TpH a3Hi TpaHc opMaTopH HTMH -10-66. 

Ta6jJHna 2.13. - Po3nogijj BTopHHHoro HaBaHTaKceHHii MiK a3aMH. 

npujjag 
HaBaHTaKeHHa, B T 

npujjag 
A-B B - C 

BaTMeTp 2 2 

BapMeTp 2 2 
BaTMeTp peecTpyoHHH 10 10 

BapMeTp peecTpyoHHH 10 10 

JJiHHjjbHHK BaTrogHH 3 3 

JJiHHJJbHHK BaTrogHH peaKTHBHHH 3 3 

BojbTMeTp 2 --

HacToToMep — 3 

B c b o r o 3 2 33 

13 xapaKTepHcTHKH HOXH6KH npH HaBaHTaKeHHi MeHme 50 B T i KyToBoi' 

HOXH6KH 10 X B . Kjjac ToHHocri gopiBHoe 0,5. 
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JJjiz BromneHHa BTpaTH Hanpyrn B npoBogax BH3HaHHMO CTpyMH 

SAB = 3 2 Bm Ia = S ^ = 0 ,32A 
, 1 0 0 ' • 

SBC = 33Bm Ic = S ^ = — 0 , 3 3 A 
, UBC 100 • 

^ j ja CnpomeHHa npufiMaeMO I a =I c

= 0 ,325A, Togi I B = 0 , 3 2 5 • 43 = 0 ,562A 

BTpaTH Hanpyru B npoBogax a i b MO>KyTb 6yTH BH3HaneHi aK 

HHTOMHH onip ajnoMnriio - 0,028 O M MM, nepeTHH gpoTy 3a yMOBaMH 

• o ^ 2 • „ 0 , 0 2 8 • 5 0 MinHOCTi 2 , 5 M M 2 , Togi R = — = 0 , 5 6 0 M 

2 ,5 

BromnaeMO nagiHHa Hanpyru AU = R(Ia + I b ) = 0,56(0,325 + 0,562) = 0,5 B mo 

CTaroBHTb 0,5% i BignoBigae BHMoraM n Y E . 

2.7. Bii6ip OLUHHOBKii po3nogijii>HHx npHCTpoi'B ( P n ) 

OmuHoBKy B P n 110 K B BHKOHyKTb, aK npaBHjJo, CTajjeajJKMiHieBHMH 

npoBogaMH MapKH AC, npu nbOMy nepeTHH muH noBHHHeH 6yTH He MeHme 7 0 M M 2 

(3a yMoBaMH KopoHyBaHHa). Bu6ip nepepi3y 3giiiCHK>eTbCa no goBroCTpoKoBo 

npunyCTHMoMy CTpyMy. MiHiManbHun nepepi3, Buxoganu 3 yMOBH TepMWHoi 

CTinKoCTi, BH3HanaeTbCa 3a opMy^OK: 

F M I H = - & . = 4 0 , 8 1 M M ' 
M1H c 

1 

ge C = 91 x 10 3 K A X C 2 

^ j ja omuHOBKH nigCTaHnii npunMaeMO npoBig AC-70. nepeTHH 70 M M 2 

nigxoguTb i 3a TepMWHOK CTiinciCTK. 

OmuHOBKa 3aKpuTux P n 10 K B BHKOHyeTbCa >KOPCTKHMH muHaMH. Bu6ip 

nepepi3y TaKO>K BHKOHyeMO 3a gonyCTHMHM CTpyMOM. BH6HpaeMO mHHy 30 x 4 MM 

3 gonyCTHMHM TpHBajJHM CTpyMOM 365A npH I i 0 H O M . = 2 5 4 , 6 A. 
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)KopcTKi mHHH noBHHHi 6yTH nepeBipeHi Ha gii CTpyMiB K3 i Ha 

MO^nHBicTb BHHHKHeHHa pe30HaHCHHx jTBHiu,- 3a3HaneHi aBHma He BHHHKa^Tb npu 

K3, aKmo BnacHa nacTOTa KOJiHBaHb mHHH MeHme 30 i Gijibine 200 rrj;. ^acTOTa 

BnacHHx KOJJHBaHb gjja ajiiOMiHieBHx mHH BH3HanaeTbca 3a (JjopMyjioio: 

173,2 
fo l2 

ge l- goB^HHa npojJbOTy MDK i3OJjaTopaMH 1 = 1 . 5 M ; 

Y - MOMeHT iHepnii nonepenroro nepepi3y mHHH mogo oci, 

nepneHgHKyjjapHoi go HanpaMKy 3rHHaK>Hoi CHJJH, C M 4 . 

q - nonepenHHH nepepi3 IHHHH,CM 2 . 

7 = 
hb2 

1 
10x102 

12 
8,33CM' 

ge h - TOBimuHa mHHH, CM, 

b - mupHHa mHHa, CM. 

Togi: 

f = 173,2 [7 173,2 
x 

8,333 

10,1 
0,007 

I2 \q (1,5 x 100) 2 V 
TaK aK f 0<30rn, pe3OHaHcHi aBHma B mHHi npu K3 BHHHKaTH He 6ygyTb. 

YMOBOIO MexaHiHHoi MiirHocri IHHH e: 

ge Gpo3 - po3paxyHKOBa Mexamnra Hanpyra B MaTepiajji H H H , M n a 

Gg o g = 75 M n a - gonycTHMe MexamnHe HanpyxceHHa B MaTepiajji H H H gjja 

ajnoMnrieBoro cnjjaBy ^ ^ 3 T T . 

Po3paxyHKOBa Mexamnra Hanpyra BH3HanaeTbca 3a opMy^o : 

2i2 

= 
pac. 

S x 10 6 1 y 1 

W a 
V 3 x 1 0 6 

2637 2 x1,5 2 

0,1 2 x 0,01 I 

6 

32,416M7Z4 

x 0,5 

ge W= 
bh2 

MoMeHT onopy mHHH 

a=0,5M - BigcTaHb Mi>K a3aMH. 
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2.8. KoMnoHyBHHHH P n 10 K B Ta P n 110 K B . 

P n 10 K B giia KOMniieKTHux TpaHc opMaTopHHx n C BuKOHyeTbca y Buriiagi 

K P n 3 (KOMiuieKTHi po3nogiiibHi npncTpoi 3OBHimHboi ycTaHOBKu) a6o K P n , 

BCTaHOBHIKIKTbca B 3aKpHTHX IipHMiineHHilX. 

P n 10 K B 3aKpnToro Tuny ( B 6ygHHKax, y TOMy HHcni 3 HTB a6o nonerineHux 

KOHcTpyKniii naHeiii Tuny «ceHgBW» Ta iH. MO^yTb 3acTocoByBaraca: 

a) B pafioHax, ge 3a KniMaraHHuMu yMOBaMH (3a6pygHeHHa aTMOc epH a6o 

HaaBHicTb cHiroBux 3aMeTiB) HeMO^iHBO 3acrocyBaHHa KPn3 ; 

6) npu Hucni ma noHag 25; 

B ) npu HaaBHocTi TexHiKO-eKOHOMWHoro o6rpyHTyBaHHa. 

B 3 P n 10 K B peKOMeHgyeTbca BcTaHOBiiiOBara ma H K P n 3aBogcbKoro 

BuroTOBieHHa. ^na ix peMOHTy Ta 36epe>KeHHa BHKonyBaHHa Bi3Ka B 3 P n ciiig 

nepeg6anara cneniaiibHe Micne. 

nigcTaHnii 110 K B cnopyg>KyK)Tb, aK npaBHio, BigKpuTHMH. Ix 

peKOMeHgyeTbca npoeKTyBara nepeBamio KOMnieKTHHMH, 3aBogcbKoro 

BuroTOBieHHa. 

Cnopyg^eHHa 3aKpuTux n C Hanpyroio 110 K B , gonycKaeTbca B TaKux 

BunagKax: po3MiineHHa n C 3 TpaHc opMaTopaMH 16 M B A i Buine Ha cny^6oBifi 

TepuTopii MicT; po3MiineHHa n C Ha TepuTopii MicT, K O I H ne gonycKaeTbca 

MicTo6ygiBHHMH MipKyBaHHaMu; po3MiineHHa n C B 3OHax 3 BeiHKHMu cHiroBHMH 

3aMeTaMH, B 3OHax cuibHux npoMuciOBux BHKugiB Ta B npu6epe^Hux 3OHax 3 

cuibHO 3acoieHOi aTMOc epo . 

Ha n C 110 K B 3i cnpomeHHMH cxeMaMH Ha cTopoHi B H 3 MimManbHOK) 

KiiibKicTK) anapaTypu, po3MimeHOi y pafioHax i3 3a6pygHeHOK aTMOc epo , 

peKOMeHgyeTbca BigKpuTa ycTaHOBKa o6iiagHaHHa B H i TpaHc opMaTopiB 3 

nocuieHOK 3OBHimHbOK i3OiianieK). 

Ha n C eneKTponocTanaHHa npoMuciOBux nignpueMcTB nepeg6anaeTbca 

BogaHe onanemia, npuegHaHe go TeniOBux Mepe>K nignpueMcTB. 

EygiBiii 3 P n (3aKpurax P n ) gonycKaeTbca BuKOHyBara aK OKpeMuMu, TaK i 

c6^OKOBaHHMH 3 6ygiBiaMu P n n B TOMy nucni i no BepTuKaiii. 
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KPn3 , HanpyroK) 110 K B i BHIHS, npniiMaiKTb npn TexHiKO -eKOHOMiHHOMy 

o6rpyHTyBaHHi npn o6Me^eHHx yMOBax, a TaKO>K B paftoHax i3 3a6pyn,HeHOK> 

aTMOc epo . TpaHc opMaTopH 110 K B cjiig BcTaHOBjiiKBara BigKpirraMH. B 3 P n 

110 K B i B 3aKpHTHx KaMepax TpaHc opMaTopiB Heo6xigro nepegGanara 

cTanioHapm BaHra>KonigHOMHi npncTpoi a6o MO>KjiHBicTb 3acTocyBaHHJi 

BaHTa^onigifiManbHHx npncTpoiB (caMoxigHHx, nepecyBHHx) MexaHi3anii 

peMOHTy i TexHWHoro o6cjryroByBaHHii. 
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3. Po3paxyHOK pejieimoro 3axHCTy 

3.1.npH3HaHeHHH pejieimoro 3axucTy 

PenefiHHH 3axHCT e OCHOBHHM BHgoM ejieKTpHHHOi aBTOMaTHKH, 6e3 a io i 

HeMOKanrea HopMaibHa i HagifiHa po6oTa cynacHHx eHepreTHHHHx CHCTeM. BoHa 

3giHCHK>e 6e3nepepBHHH KOHTpoib 3a CTaHOM i peKHMOM PO6OTH Bcix eieMeHTiB 

eHeprocHCTeMH i pearye Ha BHHHKHeHHa noimcogKceHb i HeHopMaibHHx peKHMiB. 

npn BHHHKHeHHi noniKogKceHb 3axucT BHaBiae i BigKiKHae Big CHCTeMH 

noimcogKceHy giiaHKy, BniHBaKHH Ha cneiUajibHi CHiOBi BHMHKani, nproHanem 
g i a pO3MHKaHHa CTpyMiB nOmKOgKeHHa. npH BHHHKHeHHi HeHopMaibHux 

peKHMiB 3axucT BHaBiae lx i B 3ajieKCHOCTi Big xapaKTepy nopymeHHa 3gificHKe 

onepaiui, Heo6xigHi g i a BigHOBieHHa HopMaibHoro peKHMy, a6o nogae CHrHai 

HeproBOMy nepcoHaiy. 

3.2. 3arajibHi BigoMocTi npo pejie A3T-21 (ZJ3T-23) 

Po3paxyHOK pejieftroro 3axHCTy TpaHC(J)opMaTopa BHKOHaeMO 3 

BHKopHCTaHHaM pe ie A3T-21 (A3T-23). 

3axHCTy TpaHc(opMaTopiB i aBTOTpaHc(opMaropiB BeiHKoi noTyKHOCTi 

npoMHCiOBicTb BHnycKae pe ie gH(epeHii,iajibHoro 3axHCTy THniB A3T-21 i A3T-

23, B aKHx 3acTOCOBaHHfi HOBHH npHHUHn Big6ygoBH Big KHgiiB CTpyMy 

HaMarHinyBaHHa i CTpyMiB He6aiaHcy. 3axHCT BHKOHaHHfi Ha MiKpoiHTerpaibHOMy 

npHHipim. 

Ha gH(epeHii,iajibHHx 3axHCTax 3 pe ie A3T-21 i A3T-23 MOKe 6yTH BHKOHaHa 

MiHiMaibHa ycTaBKa no CTpyMy cnpaijbOByBaHHa 0,3IHOM TpaHc(opMaropa. Ana 

Big6ygoBH Big KHgiiB CTpyMy HaMarainyBaHHa C H I O B H X TpaHc(opMaropiB i 

nepexigHHx CTpyMiB He6aiaHcy BHKopHCTOByeTbca Hac-iMnyibCHHfi npHHUHn 

6iOKyBaHHa 3axHCTy. 

ABTOTpaHc(opMaTop Mae B6ygoBaHHH npHCTpifi peryiKBaHHa HanpyrH nig 

HaBaHTaKceHHaM (PnH) Ha CTopoHi cepegHboi HanpyrH B MeKax 12% Big 

HOMiHaibHOl. 
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3axucT Tuny ^3T-21 nproHaneHuii g i a po6oTu npu mreneHHi Big MepeKi 

nocTifiHoro onepaTuBHoro cTpyMy HanpyroiK 220 a6o 110 K B i Big 6iiOKiB 

^uBieHHa 3 HOMiHaibHOK BuxigHOK HanpyroiK BunpaMieHoro cTpyMy 110 K B . 

PucyHOK 10 - npuHnunoBa cxeMa BKironeHHa peiie ,H,3T -21 

3.3 TexHiHHi gaHi TpaHc opMaTopa, mo 3axHinaeTbcsi 

TpaHc opMaTop C U I O B U H gBoxo6MOTyBanbHuH 3 po3iHenneHOK> O 6 M O T K O K 

Hu3bKOi Hanpyru Tuny TP,HHLI,-63000/110 nproHaneHuii giia 3B'a3Ky eneKTpuHHux 

Mepe>K HanpyroiK 110 i 10 K B . 

CTpyKTypa yMOBHoro no3HaneHHa TP,HHLI,-63000/110: 

T - TpaHc opMaTop; 

P - po3menneHa o6MOTKa; 

^ - gBoxo6MOTyBanbHuH; 

H - 3 peryniKBaHHaM Hanpyru nig HaBaHTa^eHHaM; 
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- oxojiog>KeHH5i 3 npHMycoBOK) nnpKyjiiiHieK) Macjia Ta noBiTpa 3 

HeHanpaBjieHHM noTOKOM Macjia; 

63000 - HOMiHajibHa noTymiicTb, K B A ; 

110 - Kjiac Hanpyrn O6MOTKH BH, K B ; 

BncoTa ycTaHOBKH Hag piBHeM Mopa He Giubiiie 1000 M. 

TeMnepaTypa HaBKOjiHinHboro noBiTpa Big - 45 go + 40 ° C. 

TexmHHi xapaKTepncTHKH TpaHc opMaTopa: 

U K = 10,5% 

A P K = 260 K B T 

A P x = 59 K B T 

Ix = 0,6% 

U B = 115 K B 

U H = 10,5 / 10,5 K B 

P n H ± 9x1,78% 

K3 = 0,7 

CTpyMOBoro 3axHCTy 3.4 Po3paxyHOK gi^epeHaiaj ibHoro 

TpaHc opMaTopa, BHKOHaHoro 3 pejie Tuny ^ 3 T - 2 1 

y HbOMy nyHKTi gaHO po3paxyHOK gn^epeHHiajibHoi cTpyMOBoro 3axncTy 

TpaHc opMaTopa TP^HJ,-63000/110 K B noTymricTK) 63 MBA. TpaHc opMaTop 

Mae B6ygoBaHe peryjiiKBaHHii Hanpyrn nig HaBaHTa>KeHHiiM (PnH). 

BromHHMo onip TpaHc opMaTopa: 

APK x U2

H 2 6 0 x 1 1 0 2 

R T Z — • 
S 6 3 0 0 0 2 

X — UK x UH 

1 0 0 S H 

10,5 x 1 1 0 2 

1 0 0 x 6 3 0 0 0 

x 1 0 3 — 0 , 8 0 M 

x 1 0 3 — 2 0 , 1 7 0 M 

RTI = R T 2 = 2 R T = 1 , 5 8 O M 

X T I = X T 2 = 2 X T = 4 0 , 3 3 O M 

I { 3 )

 — • 
/ 3 3 { X ' CMAK ^ X BMHH. ) 

X c . M a K . = X a 2 + X m 2 = 1 , 9 1 1 + 5 4 , 5 = 5 6 , 3 O M 
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XC.MHH. - X c . M a K _ 5 6 , 3 O M 

X T . M H H = X T H H O ( 1 - A U ) 2 = 4 0 , 3 3 X ( 1 - 0 , 1 6 ) 2 = 2 8 , 4 7 O M 

XT.MaK=XTHHo(l+AU) 2 =40,33x(l+0,16} 2 =54,3OM 

XB.MHH = XTMHH = 28,47OM 

X B . M a K = X T M a K = 5 4 , 3 0 M 

Togi 

I ( 3 ) = 
i K.MAX. 

1 1 5 

V 3 (56 ,3 + 2 8 , 4 7 ) 

1 1 5 

2x (56 ,3 + 5 4 , 3 ) " 

BromnaeMO nepBHHHi HOMiHaibHi CTpyMH 

I (2) = 

= 0,78KA 

0,52KA 

I = = 6 3 0 0 0 
1 H O M B H = = ' V 3 U B V 3 x 1 1 5 

I = = 6 3 0 0 0 
1 H O M H H = = = ' 

3 1 6 , 3 A 

• 3 4 6 9 , 2 A 
V 3 U H V 3 x 1 0 , 5 

Po3paxyHKOBHM e pejie Tuny ^ 3 T - 2 1 . ,1], Hboro CTpyM CnpanbOByBaHHii 

3axHCTy BuGupaeTbca 3a yMOBaMH: 

a) Big6ygoBa Big KugKa CTpyMy HaMarainyBaHHii 

Ic.3.=koTc.x IHOM.=0,3 X 316,3=94,6 A; 

6) Big6ygoBa Big CTpyMy He6auaHCy npu K3 Ha B H 

Ic.3.=k3(kogH.s +AU)I 3 K.MaK.=1,5 (1,0 X 0 , 1 + 0 , 1 6 ) X 7 9 8 = 3 1 1 , 2 2 A ; 

CTpyM CnpanbOByBaHHii 3axuCTy Bu6upaeMO piBHHM 311,22A. 

BTOpHHHi CTpyMH: 

I = 1 HOM x K CX i 
K 

3 1 6 , 3 x V 3 

6 0 0 / 5 
4 , 5 7 A, I B . H O M H 

3 4 6 9 , 2 x 1 

5 0 0 0 / 5 
3 ,47 A. 

BromnaeMO nepBHHHuii rajibMOBuii CTpyM, BignoBigHufi go nonaTKy 

rajibMyBaHHii 

I = 0 , 5 1 x I HOM HOM.HH 

I 
K 

ome.mopMHOM.1 I 
mOK1 + K 

Ome.mOpMHOM.2 

mOK2 

0,51 x 316,3 1 - 5 - + 1 - L 
. 4,57 4 ,6J 

Ome.mOpM. pacn.1 

353,2A 

Ome.mOpMpaen.2 J 
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ge K T O K 1 = 1 , K t o k 2 =1 - Koe(iiueHTH CTpyMopo3nogiiy, BignoBigHO g i a CTopiH I 

( 1 1 0 K B ) , II (1 1 0 K B ) B po3riaHyTOMy peKHMi. 

BromnaeMO CTpyM He6aiaHcy B peKHMi BignoBigHOMy nonaTKy 

raibMyBaHHa: 

r 
1 H6.TOP H. - I K n e p K o d u S + ^ U C H k 2 + 

I - 1 
ome.hjp2 ome.noM.2 

I 

1 x 1 x 0 , 0 5 + 0 , 1 6 x 1 + 
3 , 5 - 3 , 6 1 

ome. pacu.2 

x 3 5 3 , 2 - A 

1 n.mopMnou. 

3,5 J 

BromnaeMO nepBHHHHfi MiHiMaibHHfi CTpyM cnpaubOByBaHHa 3axHCTy 3a 

HacTynHHMH yMOBaMH: 

1. Big6ygoBa Big po3paxyHKOBoro nepBHHHoro CTpyMy He6aiaHcy B peKHMi, 

BignoBigHOMy nonaTKy raibMyBaHHa: 

Ic,.MiH. > K I ^ m o p M n . - 1,5 x 63,6 - 95,4A ; 

2. Big6ygoBa Big KHgia CTpyMy HaMarainyBaHHa: 

I c , M i , - 0,3 x 316,3 - 94 ,89A. 

3a po3paxyHKOBe npHfiMaeTbca 6ijn>ine 3 OTpHMaHHx po3paxyHKOBHx 

3HaneHbIC.3MH. - 9 5 , 4 A . 

Po3paxyeMO BigHOCHHfi MiHiMaibHHfi CTpyM cnpaubOByBaHHa pe ie (fioro 

nyTiHBoro opaHy) npH BigcyTHOCTi raibMyBaHHa. 3a po3paxyHKOBy npHfiMaeTbca 

CTopoHa BH. 

I C.3. MiH 

U CP.HOM. 

1 C .p .MiH. 

U 
' K c x 9 5 , 4 ^ 7 5 

1 1 5 
K 1 K T I 1 OTB.HOMTAV 6 0 0

 X

 3 , 6

 X 4 6 

HOM2 0,4 A 

5 4,6 

3HafigeMO MaKCHMaiibHHfi po3paxyHKOBHfi CTpyM He6aiaHcy W p O 3 npH 

3OBHimHbOMy TpH(a3HOMy K3 Ha CTopoHi HH3bKoi HanpyrH 

r 
1 H 6 . p O 3 . Knep.KodH.S + AUjjk cmpyM2 + ' 

I I 
O M E . posp.2 ome.HoM.2 

I 
ome. posp.2 

I

 ( 3 )

 -

K. MaK. 

r 
2 x 1 x 0,1 + 0,16 x 1 + 

3,5 - 3,6 

3,6 

1 
x 0,78 - 304,2A 
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BromnaeMO Koe IeHT raibMyBaHHa 3axncTy 

J 304 2 
KJ e.HOM.ocH. 1 5 x

 3 0 4 , 2 _ 0 5 
3 h6.po3p. j cp.MiH. 1 , 5 x 316 3 0 , 5 

K ome.HOM.ocH. 3 1 6 , 3 0 5 6 

T O P M . J 0 5 2 52 1 81 0 6 ' 

0 5 j ome.mopMpo3p.r1. j V°. 5 x 2 , J 2 x 1 , 8 1 0 , 6 

^– mopMpo3p.r. j mopMron. 

ome. mopMocH. 

g e
 IB.HOM.OCH., loTB.HOM.OcHo IoTB.TOpM.pO3p. . , loTB.TOpM.HOM.n

 - 3 H a H e H H a c T p y M i B ; 

I T o p M n O H - BigHocHHH BTopHHHHH cTpyM nonancy raibMyBaHHa. 

BromnaeMO nepBHHHHH cTpyM cnpaHbOByBaHHa BigciHKH 3a yMOBOK 

HanamTyBaHHa Big MaKcHMaibHoro nepBHHHoro cTpyMy He6ajiaHcy npn 

nepexigHOMy pe>KHMi 3OBHimHboro K3 Ha muHax 1 1 0 K B . 

Ic.oTc.po3p.=K3lH6.po3p.=1,5x367,08=550,62 A, 

ge 

( J 2 _ J 
I L H 6 . p O 3 . 

j i ome.po3p.2 ome.HoM.2 
K r e p . K o d H £ + ^ U U k c m p y M 2 H J 

\ ^ ome. po3p.2 

R(3) 

3 x 1 x 0,1 + 0,16 x 1 + 
4.6 _ 4,6 

x 0 ,78 — 367 ,08A 
4,6 

3HafigeMO BigHocHHH po3paxyHKOBHH cTpyM cnpaHbOByBaHHa BigciHKH 

I —
 Jc.ome.MiHKcx —

 5 5 0 , 6 ^ V 3 — 2 A 
c p . M i H . K 1

 k

tjJoTbhomtav 6 0 0

 x

 3 , 6

 x 4 6 ' 

5 4 , 6 ' 

BigHocHa ycTaBKa BigciHKH npniiMaeTbca piBHOK 6, H O BignoBigae cTpyMy 

cnpaHbOByBaHHa BigciHKH 

6 0 ° / 
I C O T C . — 6 x J o „ . — 6 x 4 , 6 x ^ — 1914,45A . 

K ^ i H i e H T nyraHBocTi 3axncTy npn K3 Mi>K a3aMH Ha cTopoHi HH3bKoi 

HanpyrH: 

95,4 x V 3 

Koe iHieHT nyraHBocTi 6iibme 2, H O 3agoBOibHae yMOBi ycTaHOBKH 3axncTy. 
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4 OxopoHa npaui 

4.1 XapaKTepncTHKa He6e3nenHHx i niKigjiHBHx aKTopiB, mo giiOTb Ha 

nepcoHaji nigcTaHnii i 3aco6n 3axncTy Big HHX. 

OnepaTHBHHH nepcoHaji npu o6cnyroByBaHHi nigcTaHnii Mo^e niggaBaraca 

HacTynHHM He6e3nenHHM i niKigjiHBHM aKTopaM: 

1) ,H,ia eneKTpHHHoro cTpyMy Ha opraHi3M, npuHHHaMH aKoro Mo^yTb 6yTH: 

a) HaaBHicTb He6e3neHHoi Hanpyru Ha cTpyMoBegynux nacTHHax 

eieKTpoycTaTKyBaHHa; 

6) HaflBHicTb He6e3nenHoi Hanpyru (KpoKoBoro) y 3oHi po3TiKaHHa 

eneKTpHHHoro cTpyMy npu 3aMHKaHHi cTpyMoBegynux nacTHH Ha 3eMjno; 

B ) Mo^iHBicTb HaaBHocTi He6e3nenHoi Hanpyru Ha Kopnycax ycTarayBaHHa 

npu ftoro ynncog:>KeHHi. 

2) BniHB 3MiHHHx eueKTpoMarHiTHHx noiiiB Ha uiogHHy, g^epenaMH aKHx e 

BucoKoBoibTHi jiiHii eueKTponepegaHi. 

3) nigBHineHHH piBeHb myMy Ha po6onoMy Micni nepe3 po6oTy 

TpaHc opMaTopiB. 

4) HegocTaraa ocBrraeHicTb po6onoi 3OHH npu po6oTax y npuMimeHHi a6o 

no3a npHMimeHHaMH B TeMHHH nac go6u, a TaKo>K B aBapiHHHx cuTyaniax npu 

BigcyTHocTi Hanpyru B MepeKi ocBrraeHHa. 

5) nigBHineHa a6o 3HH>KeHa TeMnepaTypa noBiTpa po6onoi 3OHH npu 

BHKoHaHHi po6iT no3a npuMimeHHaM. 

6) nepeMiineHHa MamHH i MexaHi3MiB no TepuTopii nigcTaHnii. 

7) He6e3neKa oTpHMaHHa oniKiB o6jiHHHa H onefi npu KopoTKoMy 3aMHKaHHi, 

npu 3aMiHi 3ano6i^HHKiB. 

8) BnjiHB KHCJIOT (jiyriB) i niKigjiHBHx ra3iB npu o6cuyroByBaHHi 6aTapeH. 

9) Po3TamyBaHHa po6onoro Micna Ha 3HanHifi B H C O T Big noBepxHi 3eMjii 

(nigioru). 

10) He6e3neKa ogep^aHHa oniKiB i unmix TpaBM npu no^e^ i . 
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11) 3ara30BaHicTb noBtipa poGonoi 3 0 H H npu noKceKci. 

4.2 3aco6u 3axncTy Big gii' ejieKTpHHHoro CTpyMy, H O BHKopucT0ByraTbca Ha 

nigcTaHHii. 

4.2.1 iHgHBigyanbHi 3aco6u 3axucTy. 

,H,jia 3axncTy jnKgeft, H O npauroiOTb 3 ejieKTpoycTaH0BKaMH, Big ypaKeHHa 

eneKTpHHHHM cTpyMoM cuyKcaTb ejieKTpo3axHcHi 3aco6u (E33). 3a npromneHHaM 

eneKTpo3axncHi 3aco6u po3gijiaKTbca Ha i30jnKKHi, oropogKcyrani i gonoMDKHi. 

l30jiKKHi E33 cuyKcaTb gjia i30jraiii jiraguHH Big HacTHH 

ejieKTpoycTaTKyBaHHii nig Hanpyrora, a TaK0KK Big 3eMjii. B O H H po3gijiaKTbca Ha 

ocHoBHi i gogaTKoBi. l30jiaHia OCHOBHHX i30jiKKHHx E33 Hagiftro BHTpHMye 

po6oni Hanpyra ejieKTpoycTaH0B0K, i 3 lx gonoMoroK go3B0jiaeTbca TopKaraca 

cTpyMoBegynnx HacTHH, H O 3HaxogaTbca nig Hanpyrora. 

OCHOBHHX i30jiKKHHx E33 B eieKTpoycTaH0BKax Hanpyrora BHHe 1000 B 

BigHocaTbca: 

- onepaTHBHi, nepeHocHHx 3a3eMjieHb i BUMipraBajibHi inraHra, 

- i30iKKHi i ejieKTpoBHMipKBajibHi KiiHi, 

- noKaKHHKH Hanpyru, 

- npucTpoi gjia cTBopeHHa 6e3nenHHx yM0B npaH nig nac npoBegeHHa 

BHnpo6yBaHb i BHMipraBaHb B ejieKTpoycTaH0BKax (noKaKHHKH Hanpyru gjia 

a3yBaHHa, noKaKHHKH noniKogKceHHa KaGeuiB). 

gogaTKoBi i30jiKKHi E33 caMi npu Hanpy3i 6 K B HH 110 K B He MoKyTb 

3a6e3nenHTH 6e3neKy nepcoHaiy i 3ano6irTH nopa3Hi eieKTpuHHHM cTpyMoM: BOHH 

e gogaTK0BHM 3axogoM 3axucTy go OCHOBHHX i30jiKKHHx E33. Ha nigcTaHHii 

BHKopucT0ByKTbca TaKi gogaTKoBi i30jiKKHH E33: 

- gieieKTpHHHi ryM0Bi pyKaBHHi, 

- gieieKTpHHHi 6OTH, 

- ryM0Bi gieieKTpHHHi KHJIHMH H i30jiKKHi nigcTaBKH Ha nopHeiaH0BHx 

i3ojaTopax. 

nopag 3i cyBopuM goTpHMaHHaM BHMor eueKTpo6e3neKH HeogMiHHora 
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yMOBOK) 6e3neHHoro BHKOHaHHa pi3HHx po6iT nig Hanpyroio e o6oB'a3KOBe 

3acTocyBaHHa iHguBigyaibHux 3aco6iB 3axncTy Big ypaKeHHa ejieKTpuHHHM 

CTpyMOM. TaKux 3aco6iB BigHocaTbca: 

- gieneKTpnHHi pyKaBuni, 

- giejieKTpnHHi 6OTH i Kajionii. 

Yci ni 3aco6n BuroTOBjiaiKTbca 3i cneniajibHoi giejieKTpuHHoi ryMH, 3gaTHoi 

BHTpnMyBaTH BucoKy Hanpyry, i noBHHHi BignoBigara BHMoraM "IlpaBHji 

eKcniyaTanii eneKTpo3axucHux 3aco6iB", 3acTocoByBaHux B ejieKTpoycTaHOBKax. 

OropogKcyBaibHi E33 3acTocoByiKTb gjia THMnacoBoro oropogKeHHa 

cTpyMOBegynux nacTHH ejieKTpoycTaHOBOK, mo 3HaxogaTbca nig Hanpyroio. AO 

HHX BigHocaTbca: 

- nepeHocHi oropogKeHHa, 

- i3onooHi HaKiagKH i KOBnaKH, 

- nepeHocHi 3a3eMjieHHa, 

- nonepegKcyBaibHi nuaKara. 

Be3neKa eKcnjiyaTanii eieKTpoycTaHOBOK 3a6e3nenyeTbca 3acTocyBaHHaM 

pagy TexHinHux cnoco6iB i 3aco6iB, BHKopucTOByBaHux no OKpeMocTi a6o B 

cnonyneHHi oguH 3 ogHHM. n p u HopMaibHOMy peKHMi po6oTH TaKHMu 3aco6aMH e 

BupiBHKBaHHa noTeHniajiiB, 3MeHmeHHa Hanpyru, eneKTpuHHun nogiji MepeKK, 

BHKopucTaHHa poGonoi i3Ojianii cTpyMOBegynux nacTHH, KOMneHcania eMHicHoi 

cKiagoBux cTpyMiB, 3a6e3neneHHa 3aMHKaHHa Ha 3eMjiio, 3acTocyBaHHa 

oropogKyBaibHux npucTpoiB, nonepegKcyBaibHa curHaimania, 6jiOKyBaHHa, 

BHKopucTaHHa 3HaKiB 6e3neKH, 3aco6iB 3axucTy i 3ano6bKHux npucTocyBaHb. B 

aBapinHOMy peKHMi peKOMeHgyeTbca 3axucHe 3a3eMjieHHa, 3aHyjieHHa, 3axucHe 

BigKjnoHeHHa, gogaTKOBa (nogBinHa) i3Ojiania, 3acTocyBaHHa npo6uBHux 

3ano6iKHHKiB. 

4.2.2 3axucHe 3a3eMjieHHa. 

3axucHe 3a3eMjieHHa nepeg6anae eueKipuHHe 3'egHaHHa 3 3eMjieio a6o ii 

eKBiBaieHTOM MeTaieBux He cTpyMOBegynux nacTHH, mo MOKyTb BuaBHTuca nig 
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HanpyroK). Ue e e eKTHBHHM 3axogoM 3axHCTy npu mreneHHi 

eneKTpoycTancyBaHHa Big eneKTpuHHux Mepe>K HanpyroK go 1000 B 3 

i3onbOBaHOK HeihpannK i npu >KHBneHHi HanpyroK Bune 1000 B 3 6ygb-aKHM 

npncTpoeM HefiTpani g^epena mreneHHa. 

3axHCHa gia 3a3eMneHHa 3acHoBaHa Ha 3HH>KeHHi Hanpyru goTHKy, mo 

gocaraeTbca mnaxoM 3MeHmeHHa noTeHniany Ha Kopnyci ycTaTKyBaHHa BigHocHo 

noBepxHi 3eMni, 3HH>KeHHa onopy 3a3eMneHHa ( B ycTaHoBKax go 1000 B i BHine 

npu cTpyMax 3aMHKaHHa Ha 3eMnK go 500 A, HanpyroK 6-35 K B ) , nigBuneHHa 

noTeHniany noB'a3aHoi 3 ycTancyBaHHiiM noBepxHi 3eMni (BupiBHKBaHHa 

noTeHnianiB B eneKTpoycTaHoBKax HanpyroK 1000 B 3 BenuKHMH cTpyMaMH 

3aMHKaHHa Ha 3eMnK>, HanpyroK 110 K B i BHine). n p u BupiBHKBaHHi noTeHnianiB, 

KpiM Toro, 3MeHmyKTbca i Hanpyra KpoKy. B eneKTpoycTaHoBKax HanpyroK Bune 

1000 B 3 BenuKHMH cTpyMaMH 3aMHKaHHa Ha 3eMnK npo6ifi a3H Ha Kopnyc i 

HacTynHe 3aMHKaHHa Ha 3eMnK e ogHo a3HHM KOPOTKHM 3aMHKaHHaM Ha 3eMnK, 

Big cTpyMy aKoro cnpanboBye MaKcuManbHHfi TOKOBHH 3axucT, BigicnKHaKHH 

ymKog^eHy ginaHKy. 

y 3a3eMnKKHHH npucTpifi BxoguTb 3a3eMnKBan (MeTaneBHfi npoBigHHK a6o 

rpyna npoBigHHKiB, n o 3HaxogaTbca B 6e3nocepegHboMy KoHTaKTi 3 rpyHTOM) i 

3a3eMnKKni npoBigHHKH, aKi 3'egHyKTb nacraHH eneKTpoycTaHoBKH, n o 

3a3eMnKeTbca, i3 3a3eMnKBaneM. 

y 3ane^HocTi Big po3TamyBaHHa 3a3eMnKBaniB BigHocHo ycTaTKyBaHHa, aKe 

3a3eMnKeTbca, 3a3eMneHHa nigcTaHnii BigHocHTbca go KoHTypHoro 

(po3nogineHoro). 3a3eMnKBani KoHTypHoro 3a3eMneHHa po3TamoByKTbca no 

nepuMeTpy fi ycepeguHi ginaHKH, Ha aKifi ycTaHoBneHe ycTaTKyBaHHa, n o 

3a3eMnKeTbca. y c i ni 3a3eMnKBani eneKTpuHHo 3'egHaHi oguH 3 ogHHM. 

Ha Ko^eH 3a3eMnKKHHfi npucTpifi, n o 3HaxoguTbca B eKcnnyaTanii, 

cKnagaeTbca nacnopT, n o BKnKnae cxeMy 3a3eMneHHa, fioro TexHinHi gaHi, gaHi 

npo pe3ynbTaTH nepeBipKH i o r o cTaHy, npo xapaKTep npoBegeHHx peMoHTiB i 

3MiHH, BHeceHi y npHcTpii 3a3eMneHHa. 

3a3eMneHHa 3aKpuTux po3noginbnux npucTpoiB 3npoeKToBaHe i3 
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ypaxyBaHHiiM eneicrponpoBigHOCTi nigjiora nigjiora, mo Mae BCUHKHM nuToMuft 

onip, icToTHo BnjiHBae Ha po3nogiji noTeHuiajiiB. 3HaneHHii KoecJriuieHTa goracy 

npHHHaTo piBHHM 0,25 (gjiii 3ajii3o6eToHHux 6ygHHKiB). n p u u,boMy apMaTypa 

3ani3o6eToHy n p u e g m m go 3a3eMjiKKHoi MepeK nigcTaHuii, a HaBKojio 6yguHKy, 

Ha BigcTaHi npu6jiH3Ho 1 M Big CTiH, noKjiageHa 3a3eMjiKKHa CMyra. Ue BignoBigae 

BHMoraM giKnux npaBHji i cnpuiie nojiinineHHK po3nogiiy noTeHuiajiiB. 

3a3eMjieHHii 3aKjiageHe no BCboMy nepuMeTpi nigcTaHuii Ha rjiuGuHy He 

MeHme HDK Ha 0,5 M. Onip 3a3eMjieHHii nigcTaHuii He nepeBH ye 4 O M . 

y pa3i BiamTyBaHHa 3a3eMjiKBajibHoro npucTpoK 3a BHMoraMH go Hanpyru 

goTHKy a6o go fioro onopy gogancoBo Heo6xigHo [1.7.84 n y E ] : 

- npoKjiagara 3aMKHeHuft roprooHTajibHuft 3a3eMjiKBaH HaBKojio njioini, 

3afiHaToi eneKTpoo6nagHaHHaM; 

- npoKjiagara no3goBKHi i nonepenm roprooHTajibHi 3a3eMjiKBaHi Ta 

3'egHyBara ix MiK C O 6 O K B 3a3eMjiKBajibHy ciTKy; 

- 3a6e3nenyBaTH incoMora MeHmy goBKHHy 3a3eMjiKBajibHHx npoBigHUKiB; 

- npoKjiagara no3goBKHi i nonepenm roprooHTajibHi 3a3eMjiKBaHi TaK, m,o6 

By3oi 3'egHyBaHHi ix MiK C O 6 O K B 3a3eMjiK>BanbHy ciTKy 6yB no6jrroy Micub 

po3Miiu,eHHii HeHTpanen CHJIOBHX TpaHc opMaTopiB i KopoTKo3aMHKaniB; 

- npuegHyBara BucoKoBojibTHe oGuagHaHHii go 3a3eMiKBana, JIKHH 

3a6e3nenye CTicaHHii CTpyMy He MeHme, HiK y gBox HanpaMKax; 

- npoKjiagara 3a3eMjiKBajibHi npoBigHHKH, inci npuegHyKTb oGuagHaHHii a6o 

KoHCTpyKuii go 3a3eMiKBana, y 3eMjii Ha runGum, He MeHinift HiK 0,3 M ; 

- npoccjiagara roprooHTajibHi 3a3eMiKBani, aci 3HaxogaTbca no3a TepuropieK 

eiieKTpoycTaHoBKH, Ha runGum, He MeHinift HiK 1 M, a 3oBHiinnift KoHTyp 

3a3eMiKBanbHoro npucTpoK B pa3i Buxogy fioro 3a MeKi ejieKTpoycTaHoBKH 

pecoMeHgoBaHo BjiainToByBara y Burjiiigi GararoKyrauKa 3 TynuMH a6o 

3aoKpyraeHHMH KyTaMH. 

3oBHimHK oropoKy eieKTpoycTaHoBoK He pecoMeHgoBaro npuegHyBara go 

3a3eMjKBajbHoro npucTpoK. 
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ifrano Big ejieiapoycTaHOBKH BigxogaTB noBiTpaH mini HanpyroK 110 K B i 

BHine, TO oropo^y Heo6xigHo 3a3eMjiKBara 3a gonoMoroio BepTHKajiBHux 

3a3eMjiKBaHiB goB>KHHoK Big 2 M go 3 M, ycTaroBjieHux Gijia cToaKiB oropo^i no 

BCboMy ii nepuMeTpy nepe3 Komri 20 - 50 M. ycTaroBjiKBara TaKi 3a3eMjiKBaHi He 

noTpi6ro gjia oropo^i 3 MeTajieBUMH cToaKaMH i 3 THMH cToaKaMH i3 3ajii3o6eToHy, 

apMaTypy aKux ejieKTpuHHo 3'egHaHo 3 MeTajieBUMH jiaHKaMH oropo^i. 

A i a ycyHeHHa ejieKTpuHHoro 3B'a3Ky 3oBHimHboi oropo^i 3 3a3eMjiKBajiBHHM 

npucTpoeM BigcTaHb Big oropo^i go ejieMeHTiB 3a3eMjiKBajiBHoro npucTpoK, 

po3TamoBaHux y3goB>K Hei 3 BHyTpiniHboro, 3oBHimHboro a6o 3 o6ox 6oKiB, Mae 

6yTH He MeHmoK HDK 2 M. roprooHTajibHi 3a3eMiKBani, TpyGu i KaGejii 3 

MeTaneBoK OGOJIOHKOK a6o 6poHeK Ta iHmi MeTaieBi KoMyHiKanii, aKi BuxogaTb 

3a Me>Ki oropo^i , cjiig npoKjiagara nocepeguH Mi>K cToaKaMH oropo^i Ha , 

He MeHiniii HDK 0,5 M. y Micnax npujiaraHHa 3oBHimHboi oropo^i go GygiBejib i 

cnopyg, a TaKo>K y Micnax npujiaraHHa go 3oBHiniHboi oropo^i BHyTpimHix 

MeTaieBux oropo>K, Heo6xigro BjianiToByBara neraaHi a6o gepeB'aHi BcTaBKH 

goB^HHoK, He MeHmoK HDK 1 M. 

A i a TpaHc opMaTopHHx nigcTaHnin 6-10/0,4 K B peKoMeHgoBaHo 

BiamToByBaTH oguH cnijibHuii 3a3eMjiKBajiBHHH npucTpifi, go aKoro cjiig 

npuegHyBaTu: 

- HefiTpaib OGMOTOK TpaHc opMaTopa 3i CTOPOHH Hanpyru go 1 K B ; 

- Kopnyc TpaHc opMaTopa; 

- MeTaieBi OGOJIOHKH i 6poHK Ka6euiB HanpyroK go 1 K B ; 

- MeTaieBi OGOJIOHKH i 6poHK TpH a3HHx KaGejiiB HanpyroK noHag 1 K B , a 

TaKo^ eKpaHH ogHo^uibHux KaGejiiB 3 i3ojianieK i3 3muToro nojiieTHjieHy KJI 

noHag 1 K B , aKino ne nepegGanero; 

- BigKpuTi npoBigHi nacTHHH oGjiagHaHHa HanpyroK go i noHag 1 K B 

4.2.3 BupiBHKBaHHa noTeHniajiiB 

BupiBHKBaHHa noTeHniajiiB 3acTocoByeTbca Ha njioinagni nigcTaHuii mjiaxoM 

yKiagaHHa ciTKH 3 npoBigHHKiB, 3'egHaHux 3 KopnycaMH ejieKTpoycTaTKyBaHHa 
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BPn-110 K B i 3a3eMjnoKHHM npncTpoeM. 3axig po6m Bca gna 3HH>KeHHa Hanpyr 

goTHKy i KpoKy Mi>K TOHKaMH eneKTpHHHoro naHnKra, go aKux MO>KJ[HBHH 

ogHonacHHH goTHK a6o Ha aKux MO>Ke ogHOHacHO cToaTH HOnoBnc gBoMa HoraMH. 

4.2.4 3axucHe BigKHKHeHHa 

3axucHe BigKHKHeHHa - ne iiiBugKogiKHHii 3axucT, n o 3a6e3nenye 

aBToMaTHHHe BigKHKHeHHa eneKTpoycTaHOBKH y pa3i BHHHKHeHHa B Hiii He6e3neKH 

ypa^eHHa jroguHH eneKTpuHHHM cTpyMoM. 

^na 3a6e3neneHHa 6e3neKH npucTpoi 3axucHoro BigKUKHeHHa ( n 3 B ) noBHHHi 

BHKoHyBaTH oKpeMo a6o B cyKynHocTi HacTynHi yHK^il: 3axucT npu r iyxux a6o 

HenoBHux 3aMHKaHHax Ha 3eMjno a6o Kopnyc, 3axucT i3 noaBOK He6e3neHHux 

cTpyMiB BHToKy, 3axucT npu nepexogi Hanpyru 3 BHinoi CTOPOHH Ha HroKHy, 

nonepegHifi KOHTPOHB onopy i3O.j[anii, aBTOMaraHHuii KOHTPOJIB Kona 3axucHoro 

3a3eMieHHa a6o 3aHyjieHHa. n 3 B npeg'aBnaKTBca HacTynHi BHMoru: BucoKa 

nyTiHBicTB, MaiHH Hac BigicjiioHeHHa, ceieKTHBHicTB po6oTH, caMOKOHTponB i 

HagiinncTB. 

U,e eguHHH 3aci6 3axucTy Big nopa3KH eneKTpuHHHM cTpyMoM nig Hac goTHKy 

go a3Horo npoBogy MepeKi, aKa HHM 3axunaeTBca. npucTpifi e gBoxnojrocHHM 

aBToMaTHHHHM BHMHKaHeM 3 B6ygoBaHHM 3axucToM Big HagcTpyMiB, KepoBaHHM 

gH epeH^iaJIBHHM cTpyMoM. 

npH3HaneHHH gna 3axucTy Big nopa3KH eneKTpuHHHM cTpyMoM npu 

BunagKOBOMy goTHKy go cTpyMOBegyHux, a TaKO>K go BigKpuTux npoBigHux He 

cTpyMoBegyHux HacTHH eneKTpoycTaTKyBaHHa, aKe onuHunoca nig HanpyroK) 

BHacnigoK yinKog>KeHHa i3O.j[anii; gua 3ano6iraHHa BHHHKHeHHa no>Ke:>K, 

BHKjHKaHux 3anaueHHaM i3O.j[anii npoBogiB Hepe3 BenuKi cTpyMH BHToKy Ha 3eMjno 

a6o KopoTKi 3aMHKaHHa; gna 3axucTy Mepe>K nepeMiHHoro cTpyMy HanpyroK 220 

B , HacTOToiK 50 ru, Big nepeBaHTa^eHB i KOPOTKHX 3aMHKaHB. 

I I K npupogH 3a3eMjKBaHi Mo>KHa BHKopucTOByBara: 

- MeTaneBi i 3aui3o6eTOHHi KOHcTpyKnii GygiBenB i cnopyg, n o nepe6yBaK>TB y 

KoHTaKTi 3 3eMueK, y TOMy Hucm 3aui3o6eTOHHi yHgaMeHTH B HearpecuBHux, 
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cjia6o arpecHBHHx i cepegHbo arpecHBHHx cepegoBHinax; 

- nig3eMHi nacTHHH 3ani3o6eTOHHHx i MeTajieBHx onop noBiTpaHux 

eneKTponepegaBaHHa, y ToMy nucni yHgaMeHTH onop, 3a Bigcyraocri 

rigpoi3ojianii 3ajii3o6eToHy nojiiMepHHMH MaTepiaiaMu; 

-MeTaieBi Tpy6onpoBogu, npoKjiageHi B 3eMjii; 

- iHmi npoBigHi nacraHH, aKi e npugaTHHMH gjia nijieii 3a3eMjieHHa i He 

Mo^yTB 6yra HaBiTB THMnacoBo geMoHToBaHHMH (noBHicno a6o nacTKoBo) 6e3 

BigoMa nepcoHaiy, aKun eKcnjiyaTye ejieKTpoycTaHoBKy (o6cagHi Tpy6u 6ypoBux 

cBepgieBHH, MeTajieBi mnyHTH rigpoTexmnHux cnopyg, 3aKjiagHi nacTHHH 

3aTBopiB Tomo; 

- 3a3eMjiKBaHi onop noBhpaHHx ejieKTponepegaBaHHa, 3'egHaHi 3 

3a3eMjiK>BajibHHM npucTpoeM eieKTpoycTaHoBKH 3a gonoMoroio rpo3o3axucHoro 

Tpoca, aKmo Tpoc He i3ojiboBaHo Big onop jinrii; 

- 3a3eMjiKBaHi onop noBtipaHux ejieKTponepegaBaHHa HanpyroK go 1 

K B . 

He gonycKaeTbca BUKopucTOByBara aK npupogHi: 

- 3a3eMnKBani giKni Tpy6onpoBogu ropKnux piguH, ropKnux a6o 

Bu6yxoHe6e3neHHHx ra3iB i cyMimen; 

- 3a3eMnKBani Tpy6u KaHajii3anii, onaneHHa Ta BogonpoBogy. npoTe ni 

BuMoru He BuKiKnaKTb Heo6xigHocTi npuegHaHHa nux Tpy6onpoBogiB i Tpy6 B 

eneKTpoycTaHoBKax HanpyroK go 1 K B go OCHOBHOI cucTeMu 3piBHKBaHHa 

noTeHnianiB. 

- 3ani3o6eToHHi KoHcTpyKnii GygiBem* i cnopyg 3 nonepegHbo Hanpy^eHoK 

apMaTypoK. 

4.3 BniuB eieKTpoMarHiTHux nojiiB Ha nepcoHaji nigcTaHnii 

nuTaHHa BniuBy ejieKTpoMarHiTHux nojiiB ( E M n ) Ha HaBKouuiiiHe 

cepegoBune Ta ejieMeHTu eKocucTeM y 1998 p. BKjiKHeHo go goBrocTpoKoBoi 

nporpaMu B 0 0 3 «WHO International EMF Projects 3aBgaHHaM aKoi cTajio 

onpanKBaHHa rjioGajibHux oniHoK, peKoMeHganin Ta HopMannmux o6Me>KeHb 
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mogo npo6jieMH 6iouoriHHoro BnjiHBy E M n . flpcjrigKeHHaMH B rajiy3i 

3afiMaeTbca pag MiKHapogHux i HauioHajibHHx opraHi3au,ift 3apy6iKHHx KpaiH gjia 

nigBHiueHHa piBHa 6e3neKH jiKguHH i eKocncTeM. 

EieKTpoMarHiTHe BunpoMiHKBaHHa xapaKTeproyeTbca HanpyKeHicTK 

eneKTpHHHoro nojia E , BojibT Ha MeTp ( B / M ) , HanpyKeHicTK MarHiTHoro nojia H, 

aMnep Ha MeTp ( A / M ) , a TaKoK nnubHicTK o6'eMHoro 3apagy ioHiB, BHKjiHKaHoro 

K O P O H O K npoBogiB i apMaTypn noBiTpaHHx jiiHifi ejieKTponepegaBaHHa (nJI) . n p u 

UboMy HanpyKeHicTb MarHiTHoro nojia ( M n ) nponopuifiHa 3HaneHHK cTpyMy, o 

npoxogHTb nepe3 npegMeT BnjiHBy, i o6epHeHo nponopuifiHa BigcTaHi go Hboro; 

HanpyKeHicTb eueKTpHHHoro nojia ( E n ) nponopuifiHa Hanpy3i (3apagy) i o6epHero 

nponopuifiHa BigcTaHi go npegMeTa BnjiHBy. napaMeTpu uux nojiiB i o6car ioHiB 

3aieKaTb Big Kjiacy Hanpyru, KoHcTpyKTHBHHx ocoGuuBocTefi i reoMeTpuHHux 

po3MipiB ycTaTKyBaHHa. n p u ouiHui BnjiHBy HH3bKHx i HagHH3bKHx nacTOT (30 -

300 r u ) TaKoK BHKopncToByeTbca noHaTTa nu'jibHocTi MarHiTHoro noToKy -

MarHiTHa iHgyKuia B , Tecjia ( T J I , 1 M K T J I = 0,8 A / M ; 1 A / M = 1,256 M K T J I ) . 

^KepenaMH E M n e noTyKHi pagionepegaBaibHi npucTpoi, e^eKTpH iKOBaHi 

TpaHcnopTHi 3aco6n, noBiTpaH jiiHii ejieKTponepegaBaHHa Ta iHmi o6'eKTH 

eneKTpoeHepreTHKH. 

Yci icHyKni gKepejia E M n MoKHa po3gijiHTH Ha TaKi rpynu: 

- yHK^ioHa^bHi nepegaBani - pagioMoBHi cTaHuii H 1 ! (30 - 300 K F I I } , C 1 ! 

(0,3 - 3 M T I I ) , B*I (3 - 30 M r u ) i £B*I (30 - 300 M T U ) ; 

- TpaHcnopT Ha eueKTponpHBogi ( 0 - 3 K T U ) - 3aui3HHHHHfi i MicbKHfi 

TpaHcnopT i ix iH pacTpyKTypa; 

- cncTeMH Bnpo 6HHUTBa, nepegaBaHHa, po3nogijiy i cnoKHBaHHa 

ejieKTpoeHeprii nocrifiHoro i 3MiHHoro cTpyMy (0 - 3 K T I I ) . 

CujibHi eueKTpHHHi nojia npoMHcjioBoi nacTOTH ( E n m) B ocHoBHoMy 

cTBopKKTbca o6'eKTaMH eieKTpoeHepreTHKH (jiiHii ejieKTponepegaBaHHa BHCOKOI 

Hanpyru, 36ipHi IIIHHH nigcTaHuifi, TpaHc opMaTopH i anapara BHCOKOI Hanpyru). 

PiBeHb HanpyKeHocTi E n , cTBopKBaHoro nJ I , 3ajieKHTb Big KoHcTpyKuifiHo-

GygiBeibHux napaMeTpiB (giaMeTpy i KijibKocri npoBogiB, BigcTaHi MiK HHMH, 
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BHCOTH lx Hag noBepxHera 3eMjii). y 3B'a3Ky 3 HHM piBHi BnjiHBy Ha jnogeii, 

3HaxogaTbca nig IIJI, 3ajieKcarb Big BigcTaHi go CTpyMOBegynnx nacTHH. 

Hafi6inbme 3HaneHHa E n peecTpyeTbca nig nac nepe6yBaHHa jiiogHHH 

6e3nocepegHbo nig npoBogaMH i no neHTpy MiK onopaMH. Mipi BiggajieHHa Big 

oci jiiHil i GuroKHe go onop piBHi BnjiHBy HanpyKeHOCTi nojia 3HHKcyKTbca go 

MiHiMajibHHx 3HaneHb. 

OGcnyroBy^HHH nepcoHai eHeproo6'eKTiB niggaeTbca, aK npaBHjio, 

KopoTKonacHOMy BnjiHBy CHjibHHx E n . y eKCTpeMaibHHx BunagKax, HanpHKjiag, 

npH BHKOHaHHi po6iT Ha ejieMeHTax n J J nig HanpyroK, nepcoHai nepe6yBae B 3OHi 

3HanHO nigBHineHoro BnjiHBy HanpyKeHOCTi E n i M n . HacejieHHa, aKe npoKHBae 

nopag 3 n J J (3a MeKcaMH caHiTapHO 3axucHux 3 0 H ) MOKe nepe6yBara B 3OHi BnjiHBy 

cuaGKHx noiiB. 

AaibHicTb nomHpeHHa Mararraoro nojia 3ajieKCHTb Big CHJIH CTpyMy, aKHH 

npoTiKae, a6o Big HaBaHTaKeHHa nJJ . OcKijibKH HaBaHTaKeHHa n J J MOKe 

HeogHopa3OBO 3MiHKBaraca aK npoTaroM go6H, TaK i 3ajieKCHO Big 3MiHH ce3OHiB 

pOKy, TO pO3MipH 3OHH nigBHIHeHOrO piBHa M n TaKOKK 3MiHK>K>TbCa. 

Ka6eibHi jiiHil CTBopraKTb gemo 6ijibim HanpyKeHOCTi, HDK n J J , npoTe 

Hanpy>KeHicTb E M n 3MeHmyeTbca mBHgme npH BiggajieHHi Big Ka6ejiK, i 3OHa 

BignyTHoro nojia 3a3BHHafi He nepeBHinye geKijibKox gecaTKiB MeTpiB. Ka6eni i n J J 

cepegHboi' HanpyrH (6 - 10 K B ) nepe3 BigHOCHO Many BigcTaHb MiK (J)a3aMH 

CTBopraKTb HeBHCOKi HanpyKeHOCTi nojia, i fioro BnjiHB ycepegHHi npHMimeHb 

MO>KHa He BpaxoByBaTH. 

E M n TpaHc pMaT piB Ta iHmoro oGuagHaHHa CHCTeM eneKTponocTanaHHa 

3MiHKCTbca o6epHeHO nponopniiiHO BigcTaHi go 06'eKTy onpoMiHeHHa. 

CTyniHb 6ionoriHHoro BnjiHBy E M n Ha opraHi3M jiragHHH 3aieKHTb Big 

nacTOTH BHnpoMiHKBaHb, HanpyrH TpHBajiocTi Ta n-rreHCHBHOCTi nojia. y 

3araibHOMy BHnagKy napaMeTpoM, BH3Hanae CTyniHb BnjiHBy E M n m Ha 

opraHi3M, e miubHicTb CTpyMy B Tijii jiragHHH. 

HanpyKeHOCTi BHCOKonacTOTHHx E M n , CTBopKKTbca oGjianiTyBaHHaM 

BHCOKonacTOTHoro 3axHCTy Ta 3B'a3Ky, TejieKOMyHiKaHiii, TexHiKH pagiojiOKaHii, 
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BHKopHCTOByBaHOi B ejieKTpoeHepreTuni, 3ajieKCHO Big nacTOTH BnuuBaiKTb Ha 

nepcoHai i HacejieHHa MeHme nopiBHaHO 3 HanpyKceHicTK) EMTI, cTBopiKBaHux 

o6'eKTaMH eieKTpoeHepreTHKH. 

n p u eKcnuyaTaiiii eneKTpoeHepreTHHHHx ycTaHOBOK HanpyroK Bume 220 K B 

- BigKpuTHx po3nogiibHHx npucTpoiB, noBiTpaHHx eneKTponepegan H T. iH. 

Heo6xigHO BpaxoByBaTH BniHB Ha jiiogHHy ejieKTpoMaraiTHoro nojia. Ha 

nigcTaHnii Hanpyra cKjiagae 110 K B Ta 6 K B , TOMy BniHB ejieKTpoMaraiTHHx nojiiB 

Ha o6cnyroBy^HHH nepcoHai He 3HanHHfi. 

4.4 3aco6u 3axucTy po6onoro nepcoHaiy nigcTaHnii Big BniHBy He6e3nenHux 

aKTopiB 

n p u 3aMiHi 3ano6i^HHKiB nig HanpyroK) Heo6xigHO 3axunaTH oni OKyjiapaMu 

a6o O6 IHHHH MacKOK. 

n p u po6oTi Ha BucoTi 1,3 M i 6 > Hag piBHeM 3eMjii, nigioru, MafigaHHHKa 

Heo6xigHO 3acTocoByBara: 

- 3ano6i>KHHH noac, 

- cTpaxyBaiBHufi KaHaT. 

y npuMimeHHax 3 giKHHM eieKTpoycTaTKyBaHHaM (3a BHHJITKOM muTiB 

KepyBaHHa - peueftHux i iM nogi6Hux), y 3aKpuTOMy i BigKpuTOMy po3nogijibHOMy 

npucTpoax, KOjioga3ax, TyHejiax i TpaHmeax, Heo6xigHO KopucTyBaraca 3axucHOK 

KacKoK. 

,H,jia iHguBigyaiBHoro 3axucTy onefi Big He6e3nenHux i mKigjiuBux 

BupoGHunux aKTopiB: eneKTpuHHoi gyru, y^BTpa io^eTOBoro H n^panepBOHoro 

BunpoMiHKBaHHa, 6pu3iB jyriB, ejieKTpojiiTy, po3njiaBjieHoi MacTuKu BapTO 

3acTocoByBaTu 3axucHi OKyjiapu BigKpuToro Tuny 3 HenpaMOK BeHrajianieK). 

4.5 OpraHi3ania cjiyKcGu nuBijibHoro 3axucTy Ha npoMuciiOBOMy 

nignpueMcTBi 

3arajibHe KepiBHunTBO yuBiibHuM 3axucTOM BignoBigHO go fioro no6ygoBu 

noKiagaeTbca Ha: Ka6iHeT MiHicTpiB yKpaiHu, MiHicTepcTBa, iHmi neHTpaibHi 
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opraHH BHKOHaBHOi Bjiagu, Pagy MiHicTpiB AP KpnM, MicueBi gepKagMiHicTpaiiii, 

KepiBHHKiB nignpneMCTB, ycTaHOB i opraHi3an;iH He3ajieKHO Big (opM BjiacHocri i 

nignopagKyBaHHa. HaHajibHHKOM IlHBijibHoi O6OPOHH yKpaiHH e IlpeM'ep-MiHicTp 

YKpaiHH. Ha MicueBOMy piBHi (yHKiiii HaHajibHHKiB irHBijibHoi o6opoHH 

3giiicHK)KTb KepiBHHKH BignoBigHHx opraHiB BHKOHaBHOi BjiagH, a B 

MiHicTepcTBax, BigoMcTBax i Ha nignpueMcTBax ixHi KepiBHHKH. 

OpraHOM noBcaKgeHHoro ynpaBjiiHHa npoiiecaMH 3axucTy HacejieHHa npu 

Ka6iHeTi MiHicTpiB e MiHicTepcTBO 3 nHTaHb Hag3BHHafiHHx cuTyaiifi Ta B cnpaBax 

3axucTy HacejieHHa Big HaanigKiB ^opHoGHjibcbKoi KaTacTpo(u. 3 iiieK K MeTOK 

npu MicieBux opraHax BHKOHaBHOi Bjiagu cTBopKKTbca BignoBigHi ynpaBjiiHHa i 

BiggijiH. y MiHicTepcTBax, BigoMcTBax, nignpueMcTBax i ycTaHOBax TaKOK 

cTBopKKTbca opraHH noBcaKgeHHoro ynpaBjiiHHa. y c i iii opraHH 3giftcHKKTb 

noKjageHi Ha HHx 3aBgaHHa. 

Ka6iHeT MiHicTpiB yKpaiHH 3giftcHKe HacTynHi ocHOBHi 3aBgaHHa: 

- 3a6e3nenye 3giftcHeHHa 3axogiB mogo nonepegKeHHa Hag3BHHaftHHx 

cHTyaiifi i jiiKBigaiiii ixHix HacjiigKiB; 

- po3nogijiae MicTa i TepHTopii 3a rpynaMH, KpuguHHHx oci6 - 3a KaTeropiaMH 

mogo peajii3aiiii 3axogiB 3 irHBijibHoi o6opoHH; 

- cTBopKe pe3epBH 3aco6iB iHgHBigyajibHoro 3axHcTy i MaftHa irHBijibHoi 

o6opoHH, MaTepiaibHO-TexHiHHHx Ta iHinux (oHgiB Ha BHnagoK BHHHKHeHHa 

Hag3BHHafiHHx cHTyaiifi y MupHuft Ta BoeHHHft Hac, a TaKOK BH3Hanae ix o6car i 

nopagoK BHKopHcTaHHa; 

- BKHBae 3axogH mogo 3a6e3neHeHHa roTOBHocTi opraHiB ynpaBjiiHHa y 

cnpaBax iHBiibHoi o6opoHH, CHJI Ta 3aco6iB irHBijibHoi o6opoHH go gift B yMOBax 

Hag3BHHafiHHx cuTyaiiift; 

- cTBopKe egHHy cHcTeMy nigroToBKH opraHiB ynpaBjiHHa B cnpaBax 

IHBiibHoi o6opoHH, CHJI iiHBijrbHoi o6opoHH i HacejieHHa go gift B yMOBax 

Hag3BHHafiHHx cuTyaiiift; 

- BH3HaHae nopagoK cTBopeHHa cneiiiajii3OBaHHx, npo(ecifiHHx Ta 

HeBoeHi3OBaHHx aBapiftHO-paTyBajibHHx cjry>K6 ((opMyBaHb); 
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- 3agoBojibHae Mo6ijii3aniHHi noTpeGn BincbK, opraHiB ynpaBjiiHHa y cnpaBax 

^HBi^BHOl o6opoHH Ta ycTaHoB ^HBi^BHOl o6opoHn; 

- KoopguHye giajibHicTb aBapifiHo-paTyBanbHHx cjiy>K6; 

- 3anynae aBapinHo-paTyBajibHi d y ^ u go jiiKBiganii Hag3BHHafiHHx cuTyanin 

3a Me^aMH TepuTopii YKpaiHu. 

MiHicTepcTBa n iHmi opraHH BHKoHaBnoi Bjiagu B Me^ax CBOIX noBHoBa^eHb 

3a6e3nenyKTb pimeHHa nuTaHb nuBijibHoi o6opoHH, 3gincHeHHa 3axogiB mogo 

3axucTy HacejieHHa i TepuTopin nig nac Hag3BHHanHux cuTyanin, cnpuaKTb 

opraHaM ynpaBjiiHHa B cnpaBax nuBiibHoi o6opoHH y BHKoHaHHi noKiageHux Ha 

HHX (jtyHKnin. 

MiHicTepcTBo 3 nuTaHb Hag3BHHanHHx CHTyanin Ta y cnpaBax 3axucTy 

HacejieHHa Big HacjiigKiB ^opHoGunbCbKoi KaTacTpo(u Bupimye TaKi ocHoBHi 

3aBgaHHa: 

- 6epe ynacTb y peajii3anii gep^aBHoi noiiTHKH y c ( ep i nuBiibHoi o6opoHH, 

3axucTy HacejieHHa i TepuTopin Big HacjiigKiB Hag3BHHanHux cmyanin 

TexHoreHHoro Ta npupogHoro xapaKTepy, a TaKoK nonepeg>KeHHa nux cmyanin; 

- opraHi3oBye po3po6jieHHa i 3gincHeHHa BignoBigHux 3axogiB i3 nuBijibHoi 

oGopomi; 

- Kepye giajibHicTK nignopagKoBaHux noMy opraHiB ynpaBjiiHHa y cnpaBax 

nuBiibHoi o6opoHu Ta cnenia^oBaHux (opMyBaHb, BincbKaMu nuBiibHoi 

oGopomi; 

- 3giiiCHK>e KoHTpojib 3a BuKoHaHHaM BuMor nuBijibHoi o6opoHu, CTaHoM 

roToBHocTi c u i i 3aco6iB nuBiibHoi o6opoHu gjia npoBegeHHa HeBigKiagHux po6iT 

gjia nonepegKeHHa Ta jiiKBiganii HacjiigKiB Hag3BHHanHHx cuTyanin TexHoreHHoro 

Ta npupogHoro xapaKTepy; 

- 3gincHKe KoopguHaniK giajibHocTi neHTpajibHux opraHiB BuKoHaBnoi Bjiagu, 

MicneBux gep^aBHux agMiHicTpanin, BuKoHaBnux opraHi MicneBux pag Ta 

KpuguHHux oci6 mogo jiiKBiganii HacjiigKiB Hag3BHHanHHx cmyanin 

TexHoreHHoro Ta npupogHoro xapaKTepy; 
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- 3giiicHKe onoBiineHHii HaceueHHii npo 3arpo3y BHHUKHeHHii a6o BHHUKHeHHii 

Hag3BHHaHHOi CHTyanii, 3a6e3nenye Hauemie yHK^ioHyBaHHa BigoMHux 

TepHTopiajiBHHx i jioKajibHHx CHCTeM onoBiineHHii; 

- 3gifiCHKe HaBnaHHa HaceueHHii, npegcTaBHHKiB opraHiB ynpaBjiiHHJi i CHJI 

nHBijibHoi o6opoHH 3 nuTaHb 3axuCTy i gift y Hag3BHHafiHHx CHTyaniiix; 

- opraHi3oBye iHaHCOBe i MaTepiajibHo-TexHWHe 3a6e3neneHHa BincbK 

nHBijibHoi o6opoHu; 

- CTBopKe 3rigHo go 3aKoHogaBCTBa YKpaiHH nignpueMCTBa 3 BupoGHunTBa 

cneniajibHoi TexHiKH, 3aCo6iB 3axucTy HaceueHHii i K O H T P O U K Toino. 

Ee3nocepegHe KepiBHunTBo BHKoHaHHiiM 3aBgaHb iniBiubHoi o6opoHH, giiiMH 

opraHiB ynpaBiiHHa i CHJI nig nac Hag3BHHanHux CHTyanin noicuagaeTbCii Ha 

ynpaBiiHHa (Biggiuu) 3 nuTaHb Hag3BHHanHux CHTyaniii Ta nHBiiibHoro 3axucTy 

HaceueHHii Ha cneniaubHi nigpo3giiu MiHiCTepCTB i BigoMCTB Ta npaniBHHKiB 

nHBijibHoi o6opoHH o6'eKTiB roCnogapCbKoi giiiubHocTi. 

Ha TepuTopiajibHi opraHH ynpaBuiHHii 3 nuTaHb Hag3BHnanHHx CHTyaniii Ta 

nHBiiibHoro 3axuCTy HaceueHHii noKuagaKTbCii HaCTynHi 3aBgaHHa: 

- peaui3aniii gep^aBHoi nourraKH B o6uaCTi iniBiubHoi o6opoHu; 

- po3po6ueHHii i peaui3aniii 3axogiB inogo 3axucTy HaceueHHii Big HacuigKiB 

Hag3BHHanHux CHTyaniii, KepiBHHnTBo giiiubHicTK nigueruux opraHiB ynpaBuiHHii i 

CHJI iniBiubHoi o6opoHu; 

- 3gincHeHHa K O H T P O U K 3a CTaHoM iniBiubHoi o6opoHH Ha BignoBigHin 

TepuTopii; 

- KoopgHHaniii B paMKax ixHboi KoMneTeHnii gin iHimix MicneBux opraHiB 

BHKoHaBnoi Bjiagu, TepuTopiaibHux opraHiB MiHicTepcTB i BigoMCTB, nignpueMCTB, 

3aKiagiB i opraHi3aniii, ino 3anynaKTbca go BHKomHHii 3aBgaHb, 3B'a3aHux 3 

6e3neKoK HaceueHHii i 3a6e3neHeHHiiM noro >KHTTegiiiubHocTi nig nac 

Hag3BHHanHux CHTyaniii. 

TepuTopiaibHi opraHH ynpaBuiHHii 3 nuTaHb Hag3BHHanHux CHTyaniii i 

nHBijibHoro 3axucTy HaceueHHii BignoBigHo go 3aKoHogaBCTBa YKpaiHu BxogaTb go 
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CKjiagy MicneBux gepKagMiHicTpanin Ta iHmux opraHiB BHKOHaBHOi Buagu 3a 

^pHH^H^OM nogBinHoro nignopagKyBaHHa. 

OgHieio 3 HanBaKiuBimux jiaHoK y cucTeMi ^HBi^ Hoi o6opoHH e O6 'GKTH 

rocnogapcbKoi giaiibHocTi (ga i i o6'eKra). O6'eKra - ne nignpueMCTBa (He3aieKHo 

Big opMH BiacHocTi), 3aKiagH i opraHi3anii, HaBHaibHi ycTaHoBH Ta mini. 

BignoBigaibHicTb 3a opraHi3aniio i cTaH nuBiibHoi o6opoHH Ha o6'eKTi, 3a 

nocTinHy roToBHicTb ii c u i i 3aco6iB go BuKoHaHHa nocTaBueHux 3aBgaHb Hece 

HanaibHuK nuBiibHoi o6opoHu o6'eKTa - KepiBHuK nignpueMcTBa. 

HanaibHuK nuBiibHoi o6opoHu o6'eKTa nignopagKoByeTbca BignoBigHoMy 

MiHicTepcTBy B nignopagKyBaHHi aKoro 3HaxoguTbca o6'eKT, a TaKoK HanaibHuKy 

nuBiibHoi o6opoHu MicTa (panoHy) Ha TepuTopii aKoro po3TamoByeTbca gaHun 

o6'eKT. HanaibHuK nuBiibHoi o6opoHu o6'eKTa M O K Mara geKiiibKa 3acTynHuKiB. 

I I K npaBuio ne TaKi aK 3: iHKeHepHo-TexHiHHoro nocTanaHHa, eBaKyanii, 

MaTepiaibHo-TexHiHHoro nocTanaHHa Ta iHmi. n p u HboMy cTBopioeTbca mTa6, mo 

yKoMnueKTOByeTbca mTaTHuMu npaniBHuKaMu nuBiibHoi o6opoHu, a TaKoK 

no3amTaTHuMu, aKi BuKoHyiOTb o6oB'a3Ku 3 nuBiibHoi o6opoHu 3a cyMicHuurBoM. 

I I K npaBuio, KpiM HanaibHuKa, go cKiagy mTa6y BKuiOHaiOTb 3acTynHuKiB 3 

onepaTHBHO-po3BigyBa^bHoi po6ora, nigroToBKu opMyBaHb, poGrrauKiB Ta 

cnyK6oBniB, a TaKoK iHmux axiBniB Buxoganu 3i cnenH iKH nignpueMcTBa. 

Ha o6'eKTi, B 3aieKHocTi Big xapaKTepy BupoGHmoi giaiibHocTi, 

cTBopioiOTbca cnyK6u nuBiibHoi o6opoHu: onoBiineHHa i 3B'a3Ky; MeguHHa; 

pagianinHoro i xiMiHHoro 3axucTy; oxopoHu rpoMagcbKoro nopagKy; 

npoTunoKeKHa, eHepronocTanaHHa i cBrraoMacKyBaHHa; aBapinHo-TexHiHHa; 

CXOBUIH, i yKpuTTiB; TpaHcnopTHa, MaTepiairbHo-TexHWHoro 3a6e3neneHHa Ta iHmi. 

Ha HeBeiuKux o6'eKTax, ge 6a3u g i a cTBopeHHa nogi6Hux cuyKG HeMa, ixHi 

yHKnii BuKoHyKTb cTpyKTypHi opraHu nux o6'eKTiB. 
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B H C H O B K H 

B nponeci BHKOHaHHii GaKajiaBpcbKOi POGOTH Gyjiu gocflnryri Ta BupimeHi 

nocraBjieHi 3aBgaHHa. 

y po3gijii «Po3paxyHOK eneKTpuHHOi Mepe>Ki» 3HafigeHO noTOKH noTymrocTeft 

B MepeKi npu HopMajibHOMy pe>KHMi POGOTH. 3HafigeHO TaKO>K nagiHHa 

noTy^HOCTefi B ejieMeHTax MepeKi. Po3paxoBaHO BejiHHHHH Hanpyr B TOHKax 

MepeKi 3 ypaxyBaHHJiM no3goB>KHix i nonepenmrx CKjiagoBux. 

y po3gijii «Po3paxyHOK eneKTpuHHOi nacTHHH CTaHniii i nigcTaHnift» BuGpaHO 

ocHOBHe oGjiagHaHHii nigCTaHnii: BHMUKani, po3'egHyBani, BHMipiKBajibHi 

TpaHC(j)opMaTopH CTpyMy i Hanpyru, 3a3HaneHHH HeoGxigHHfi MiHiMajibHHft HaGip 

BHMip^BaibHHx npujiagiB ycTaHOBKH Ha nigCTaHnii. 

y po3gijii «Po3paxyHOK pejiefiHoro 3axucTy» npoBegeHi po3paxyHKH 

penefiHoro 3axucTy Tuny ^ 3 T - 2 1 : 

- MaKCHMajibHoro CTpyMOBoro 3axucTy HyjibOBOi nocjiigoBHOCTi Ha 3eMjiK) gjia 

; 

- KOMGiHOBaHOi BigcinKH 3a CTpyMOM i HanpyroK). 

TaKO>K B poGoTi po3rjiiiHyTi nuTaHHa HeGe3nenHux i mKigiHBux (aKTopiB, mo 

giKTb Ha nepcoHai nigCTaHnii i 3acoGu 3axucTy Big HHX. 
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