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MeTa gaHoï poôoTH nonarae b :

- CHCTeMaTH3a ï̂, 3aKpmneHm Ta noraHÔneHHÎ TeopeTHHHHx i npaKTHHHHx 3HaHb 

i3 3aranbHOTexHÎHHHx i cne^anbHHx gH^Hnnm 3a HanpaMoM npo^ecÎHHoï nig-

rOTOBKH;

- ^OpMyBaHHÎ HaBHHOK BHKOpHCTaHHa OTpHMaHHX 3HaHb nig Hac RHpimeHHa 

KOHKpeTHHX npaKTHHHHX i HayKORO-TeXHiHHHX 3aRgaHb;

- HaôyTTa gocRigy RHKoHaHHa TexHiHHoï goKyMeHTagiï -  noacHMRanbHoï 3annc- 

kh  i KpecneHb -  y  RignoRigHOCTi go yMOR giroHHx CTaHgapTiR;

- HaôyTTa gocRigy aHaaÎ3y oTpHMaHHx pe3yabTaTÎR, ^opMyRaHHa r h c h o r k îr  i ny- 

ÔHÎHHOrO 3aXHCTy RHKOHaHOï poôoTH.

Oc h o r h h m 3aRgaHHaM gaHoï poôoTH e po3paxyHoK eaeKTpHHHoï Mepe^i, a 

caMe: RH3HaHeHHa aKTHRHHx, peaKTHRHHx i noRHHx noTy^HocTeH Km Mepe^i, 

RTpaT noTy^HocTen r  Koaax Mepe^i, po3paxyHoK eaeKTpHHHoï HacTHHH nigcTaH- 

^ ï,  po3paxyHoK peneÔHoro 3axncTy TpaHc^opMaTopa.

B n p o ^ c i RHKoHaHHa poôoTH 3poôneHo po3paxyHoK eaeKTpHHHoï cncTe- 

mh , aKa MÎcTHTb: g^epeao ^HRaeHHa, girnï eaeKTponepegaH, TpaHc^opMaTopn, 

npHHMani eaeKTpHHHoï eHepriï.

H ucm

EP 5 .6 .141 .909  n 3
5
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1  Po3paxyH O K e^eKTpHHHOï M ep e^ i

BHxigm gam gaa BHKOHaHHa poôora:

PncyHOK 1 -  BnxigHa ogHommHHa eaeKTpHHHa cxeMa 3’egHaHb 3agaHoï eaeKT-

Ph h h o ï Mepe^i

T a ô a n ^  1 BHxigm gaHHi eaeKTpHHHOï Mepe^i

^OB^HHa B.4, KM noTy^HÎCTb HaBaHTa^eHb By3aÎB, M BA

.4-1 .4-2 .4-3 Si S3

60 30 20

1—
1 

V£
)

O + VO O 40+i25

II

20+i20

III

npHHMeMO HaBaHTa^eHHa By3aa 1 pîbh h m HaBaHTa^eHHW By3aa 3 HaBaHTaæeH- 

Ha, By3na 7 pÎBHoro cyMi HaBaHTaæeHb By3aÎB 5 Ta 6. 3o6pa3HMO 3aMKHyTy Mepe^y, 

rn,o CKnagaeTtca 3 aim a .44, .42 , .43 (pnc. 2). 3HaageM0 po3paxyHKOBi HaBaHTaæeHHa 

By3aÎB 3 Ta 2.

S2p = S2+S3=60+j45 M B A  

S3p = Si=90+j90 M BA

H ucm

EP 5 .6 .141 .909  n 3
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Po3iMKHeMO 3aMKHyTy Mepe^y, rn,o npegcTaBneHa Ha ManroHKy 2, no By3ny 1 

(pnc. 3) h  no3HanHMO noTy^HOcri Ha gîraHKax Mepeæi.

Ph c . 3 -  Po3iMKHeHa Mepe^a

BH3HanHMO noTy^HOCTÎ Ha gîraHKax po3iMKHeHOï Mepe^î

S 12 =( (S2p*(^25+^3b)+S3p*(L3b) ) / (L23+L3B+Li2)= 51,42+ j45,83 M BA

S23=Si2 — S2P=8+j0 M B A

Sb 3= ( S2p*(Li2)+S3P*(L23+Li2)) / (L23+L3B+L12) =98,58+j9,173 M BA  

CKnageMO pÎBĤ HHa ôanaHcy noTy^HOCTÎ

S3P+S2P= S 12+SB3 

150+ j135= 150+ j135

BanaHC noTy^HOCTÎ 3ifimoBca. noTy^HÎCTt gm^HKH 2-3 BHÔmna gogaraoro, t o - 

My TonKa 3 aB^aeTtca t o h k o w  noTOKopo3gmy.

BH3HanHMo Hanpyrn Ha gîraHKax Mepe^î 3a ^opMynow LrnapîoHoBa.

H ucm
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Ujj

T a ô a n ^  2 Hanpyrn Ha giaaHKax Mepe^i

HoMep gmflHKH R-1 R-2 R-3

^OB^HHa giaaHKH, k m 50 40 30

Hanpyra giaaHKH, k B 151 139 45

BroHanaeMO CTpyMH npoBÎgHHKÎB amm

I=S/V3*U

T a ô a n ^  3 CTpyMH Ha giaaHKax Mepe^i

Rima R-1 R-2 R-3

CTpyM, k A 0,466 0,356 0,029

npHHMaeMO gaa amm npoBig MapKH AC-240/32.

T a ô a n ^  4 MapKa h  napaMeTpn npoBogiB

Rima R-1 R-2 R-3

MapKa h  nepepi3 npoBoga AC-240/32 AC-240/32 AC-240/32

Bci airnï gBOx aaH r̂o^OBL

3HangeMO napaMeTpn aim a eaeKTpHHHoï Mepe^i

3HaaeHHa aKTHBHHx i peaKTHBHHx onopiB aim a, a TaKoæ 3HaaeHHa g mh îc h o ï no- 

Ty^HOCTÎ, HaBegeHi a Taôan^ 5.

j  *Qji bA*LA

R ji=R0*L ; X n= X 0*Lj! ; 2 = UH0M* 2

T a ô a n ^  5 Po3paxyHKOBi napaMeTpn noBirpaHoï airnï Mepe^i

Rima R-1 R-2 R-3

^iaaHKH 1-2 B-3 2-3



R , Om 3,6 1,8 1,2

X , Om 12,15 6,075 4,05

Q,/2 M BAp 0,99 0,5 0,33

n o  HanpyraM Mepe^i i HaBaHTaæeHHaM BHÔnpaeMO TpaHC^opMaTopn

A ,a  n C -3

S2+S3 _ V602+452 _
St= T T  “ 1,4 “ 53,75 M BA

n o  Hanpy3i i noTy^HOCTÎ HaBaHTaæeHHa BHÔnpaeMO gBa TpaHC^opMaTopa 

TATH-63000/110

BH3HanHMo Koe^^ieHT 3aBaHTaæ:eHHfl

K 3= ^ T =0,6

TaK aK Koe^i^eHT 3aBaHTaæ:eHHa MeHme 0,75, t o  BHÔpam TpaHC^opMaTopn ni- 

gxogaTt nig Hami yMOBH.

T a6,H ^  6 KaTano^m garn TpaHC^opMaTopa TATH-63000/110

Tnn SHOM, KaTaao^HÎ gaHi

M BA UHoM o ô mo t o k , kB Uk, %

b h CH HH b -c B-H C-H

TATH-63000/110 63 115 38,5 6,6 ; 11 10,5 17 6,5

npogoB^eHHa Ta6,H^ 6

Tnn KaTaao^HÎ gaHi Po3paxyHKoBi gaHi

APk,

k B t

Px,

k B t

Ix, % R t , Om X t , Om AQx , 

KBApBH CH HH BH CH HH

TATH-

63000/110

290 56 0,7 0,5 0,5 0,5 22 0 13,6 441

A ,a  n C -1

H ucm

EP 5 .6 .141 .909  n 3
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HaBaHTaæeHHA Si BigHocHTbca go gpyroï KaTeropiï, TOMy gna 3a6e3neneHHfl Ha- 

gÎHHOCTÎ eneKTpo3aôe3neneHHa BHÔnpaeMO gBa TpaHC^opMaTopa.

Si V90z + 902 _
St=m= i a  “ 90,1 M BA

n o  Hanpy3i Ta noTy^HOCTÎ HaBaHTaæeHHA BHÔnpaeMO TpaHC^opMaTop TAU,- 

125000/110

BH3HanaeM0 Koe^i^eHT 3aBaHTa^eHHa TpaHc^opMaTopa

a/902+902
K 3=2*5t = 2*125 =0,51

T aôn n ^  7 KaTano^HÎ gaHi TpaHC^opMaTopa TAU,-125000/110

Tnn ShoM, KaTano^HÎ gaHi Po3paxyHKoBi gaHi

M BA UhoM, kB Uk, APk, APx, IX, R t , X t , AQx ,

BH HH % kB t kB t % Om Om KBAp

TOT-

125000/110

125 181 10 ,5 ;13 ,8 10,5 400 120 0,55 0,37 12,3 687,5

CKnagaeMO ogHommHHy cxeMy eneKTpHHHoï Mepe^i 3 ypaxyBaHH^M TpaHC^op- 

MaTopiB nigcTaH^H

PncyHOK 4 -  OgHommHHa cxeMa eneKTpHHHoï Mepe^i



BH3HanaeM0 po3paxyHKOBy nOTyæmcTb b  By3ni 3 n C -1  3 ypaxyBaHH^M BTpaT b 

OÔMOTKax TpaHc^opMaTopÎB npn MaKCHMantHOMy HaBaHTaæeHHÎ. ManroeMO cxeMy 

3aMÎm,eHHfl gByx o ô mo t o h h h x  TpaHC^opMaTopÎB, BBÎMKHeHHx napanentHO i po3paxo- 

ByeMO noTy^HÎCTb.

PncyHOK 5 -  CxeMa 3aMÎm,eHHfl nigcTaH^ï n C -1

BH3HanaeMO noTy^HÎCTb S36K :

S36K=Si=90+j90 M BA  

BH3HanaeMO noTy^HÎCTb S36H :

( P3 s ) +  (<?36) * 3 6  _

S36h=_S36k+ °8 2 90,16+j 94,01 MBA

BH3HanaeMO noTy^HÎCTb :

S3F=_S36H+A2Sx=90,36+j95,53 M B A

BH3HanaeMO po3paxyHKOBy noTyæmcTb B By3ni 2 n C -2  3 ypaxyBaHHa BTpaT B 

OÔMOTKax TpaHc^opMaTopÎB npn MaKCHMantHOMy HaBaHTa êHHÎ. HaManroeMO cxeMy 

3aMirn,eHHfl TptOxOÔMOTOHHOrO TpaHc^OpMaTOpa.

H ucm

EP 5 .6 .141 .909  n 3
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PncyHOK 7 -  CxeMa 3aMÎm,eHHfl nigcraH^ï n C -2

BH3HanaeMO noTy^mcTb So5K:

So5K=S3=20+j20 M BA

BH3HanaeMO noTy^mcTb:

(Pq5) + (Q05) 0̂5 _

S05h=_So5K+ °0  ̂ 20,01+j20,22 MBA

BH3HanaeMO noTy^mcTb_So4K:

So4K=S2=40+j25 M BA

BH3HanaeMO noTy^HÎCTb:

(Pq4:) + (Qo4)  ̂Zq4 _
S04h=_So4K+ 2 40,02+j25 MBA

BH3HanaeMO noTy^HÎCTb S20K:

S2oK=_So5H+_So4H=60,04+j45,28 M B A  

BH3HanaeMO noTy^HÎCTb S2oH:

(P2o)+0?2o) + Z20 _
S2oh=_S2ok+ "8 2 60,15+j50,36 MBA

BH3HanaeM0 noTy^HÎCTb S2P:

^p=_§2oH+2ASx=60,2+j50,8 M B A

H ucm

EP 5 .6 .141.9o9  n 3
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BH3HanaeM0 noTy^HOCTÎ Ha ginflHKax po3iMKHeHOï Mepe^i 3 ypaxyBaHH^M 

BTpaT noTy^HOCTÎ b  TpaHC^opMaTopax.

52p*(Z.23+L3g)+53p*(Z.3g) _
S 1 2 (̂ 23+̂ 3B+̂ l2) 52,1+ j57,26 M BA

S23=_Si2-_S2P=8,19-6,46 M B A

«̂ 2P*(̂ 12)+,̂ 3P*(̂ 23 + ̂ 12) _
Sg3= (l 23+l 3B+Ii2) 98,6+ j97,16 MBA

CKnageMO pÎBHAHHfl ôanaHcy noTy^HOCTÎ:

S3P+_S2P=_Sl2+_S.B3 

150,54+j 145,46= 150,54+ j145,46  

BanaHC noTy^HOCTÎ 3mmoBca.

noTy^HÎCTt gin^HKH 2-3 BHËmna no3HTHBHoro, TOMy TOHKa 3 aBnaeTtca t o h k o w  

noTOKopo3giny. CKnageMO cxeMy 3aMÎm,eHHfl eneKTpHHHOï Mepe^i 3 ypaxyBaHH^M no- 

TOKopo3giny.

Ph c . 9 Po3iMKHeHa Mepe^a

BH3HanHMO noTOKopo3gineHHa b  gBOx cxeMax 3aMÎm,eHHfl, npHBegeHHx Ha 

pnc. 9, 3 ypaxyBaHH^M BTpaT b  gmiax.

BH3HanHMO noTy^HÎCTb g^epena S 12 

npHHMaeMO S23K=_S3P-8 ,2+ j6 ,46  M BA

(P 2K3 )2 +  (< ?2 0 )2 t

S23H=_S23K+ y8 Z 23=  8,23+j7,26 MBA 

S12K=_S23H+_§2P=68,4+j58,064 M BA

(PiK2)2+Wi 2)2 t

Si2H=_Si2K+ Z12 =70,83+j66,15 MBA

BH3HanHMO noTy^HÎCTb g^epena SB3



SB3K=_S3P//= 98,568+ j97,169 M BA

(*fc)2+«&)2 1
& 3h=_&3K+ ^ Zb3= 101,l+jl06,46MBA

Po3paxyHKOBa noTyæmcTt By3na 1

Sip=_Si2H+_§B3H= 173,24+ j172,90 M BA

npHHMaeMO Hanpyry g^epena ^HBneHHfl Ha 10 % ômtmoro HoMmantHoro 3Ha- 

neHHa Mepe^i U 1=121 kB 

.Hmm 1-2

BH3HanHMO Hanpyry By3na 2

( y  P?i*K2i+Q?i*X2i\ 2 . ( P?i *X21-Q?i *R2i ) 2 

U2= ^  1 Ul ^ Ul =  107,35 kB

n c -2

BH3HanHMO Hanpyry By3na 0

I f  y  _  P?q*P20+Q?o *X2o \ 2 , ( P?0*X20-Q 20*P2o \ 2

U0= ^  2 u2 J \ u2 J = 102 o kB

BH3HanHMO Hapyry By3na 4 no bh c o kîh  CTopoHi

"7 7
f j j  _  Pq**Po4+Qo**XqA  , ( P & X q i - Q & P qA

U4b= J ° üo ü° = 100,26 kB

BH3HanHMO Hanpyry By3na 4 no h h 3bkîh  CTopoHi

jjB
u 4

£b_
U4=t/H= 33,7 kB

BH3HanHMo Hanpyry By3na 5 no bh c o kîh  CTopoHi

f y  PqS*Po5 +Qo s*X05\ 2 f P&*X05-QHs*R05\ 2

U5b= ^  ° ^ ^ = 102,94 kB

BH3HanHMo Hanpyry By3na 5 no h h 3bkîh  CTopoHi

y f
Ub

U 5= uc  =9,76 kB

n c - i

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a

EP 5 .6 .141 .909  n 3
n u cm



Uy Pl3*Rl3+Ql3*X13\2 (P?3*Xl3-Q?3*R13\2

U3=>r 1 yi  ̂ yi = 116  k B

BH3HanHM0 Hanpyry By3na 6 no bh c o k îh  cropoHÎ

7 7
f j,  P36^36+Q36*X36\ (P?6*X36-Q%6*R36\

U6b= J 3 "3 y3 = 106,2 k B

BH3HanHMO Hanpyry By3na 6 no h h 3bk îh  CTopoHi

y£
Vb_

Uô= "h =9,75 kB

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a

EP 5 .6 .141 .909  n 3
n u cm



nigcTaH^ï ôyan oôpam gBa TpaHC^opMaropn noTyæmc™  63 M B A  THny 

T^UH. 3a,iiaHa eKBiBaneHTHa TeMnepaTypa jiiTHboro nepio,ay teKB =  — 10°C Ta HaBaH- 

TaæeHHa cno^HBaniB npoTaroM goôn (Taôa. 2.1.).

ĤOM.HaB = 5 0  MBA

Ta6a. 2 .1. -  BnxiaHi aafl npoeKTyBaHHa

, M B A X c, Om X l 1, Om X l 2, Om Sk3.c, M B A t, °C

50 20 14 23 1900 -10

r  OgHHH 0 2 4 6 8 10 12 14 16 18 20 22

SHaB, % 45 45 60 95 90 95 75 100 95 125 135 110

SHaB?
M B A

22.5 22.5 30 47.5 45 47.5 37.5 50 47.5 62.5 67.5 55

3a âHHMH Taôji. 2.1. noôyziyeMO rpa(})iK HaBairraaceHHa niacTaHLUï:

Ph c . 2.1 -rpa^ÎK  HaBaHTa^eHHa nigcTa.Hiiiï.

^ aa  nepeBÎpKH npaBHabHOCTÎ BHÔopy TpaHC^opMaropa peaabHHH rp a ^ k  HaBaH- 

TaæeHHa nepeTBopHMO b  gBOCTynÎHHacTHH.

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a

EP 5 .6 .141 .909  n 3
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nonaTKOBe HaBamaæeHHfl eKBÎBaneHTHoro rpa^ÎKa: k x =
S 2 ■ t. + S 2 ■ t. + . . .  + S 2 ■ t

1 1 2  2 n n

K, = — x
|22.52x4+302x2+47.52x6+452x2+37,52x2+502 x2+62.5zx2+552x2

63 4 + 2+6+2+2+ 2+2+2

= 0 .702

ge , S 2 , ... -  BnacHe HaBaHTaæeHHa nepmoro, gpyroro, « -ro CTyneHa rp a ^ k a

HaBaHTa^eHHa, po3MÎm,eHoro HH^ne mmï HOMmantHOï noTy^HocTÎ TpaHC^opMaTopa;

 ̂ , t2, .  tn -  TpHBamcTt CTyneHa, rogHH.

AHanorÎHHO BH3HanaeTbca gpyrnfi CTynÎHb eKBÎBaneHTHoro rpa^ÎKa, ane npn 

^ oM y ôepyTbca CTyneHi, po3MÎm,em BHrn,e mmï HOMÎHanbHOï noTy^HOCTÎ TpaHC^op- 

MaTopa:

MaKCHManbHe nepeBaHTaæeHHa TpaHC^opMaTopa CKaagae:

$  m a x  6 7 .5
KMAX

■̂ HOM.TP 63
= 1 .0 7

ge s wix -  MaKCHManbHe HaBaHTaæeHHa TpaHC^opMaTopa 3a rpa^ÎKOM HaBaHTaæeHHa.

OcKijibKH K2 > 0 .9Kma x  = 0 .9 X 1 .07  = 0 .963  t o  ocTaTOHHO ôepeMO

K2 = 1.07. TpHBanîcTb CHCTeMaTHHHHx HaBaHTa^eHb CKaagae h = 2 rogHHH.

3a rOCToM 14209-85 3 ypaxyBaHHaM eKBiBanemmoï TeMnepaTypn 3h mo bo t o  

nepiogy i nacy nepeBaHTaæeHHa 2 rogHHH, 3HaxogHMo 3HaneHHa nepeBaHTaæeHHa go- 

nycTHMe /f2rocT nopiBHioeMO 3HaneHHa K2 = 1 .07  i/^rocT — 1-6. 3HaHemni K^t oct  

ôijibine aôo gopiBHioe K2 , 3HanHTb TpaHC(})opMaTop oôpaHHH npaBHjibHO.

3HaneHHa CTpyMiB KopoTKoro 3aMHKaHHa Heoôxigm gna npaBHHbHoro BHÔopy 

ycTaTKyBaHHa Ha CToporn 220 kB  i 10 k B. nig.CTa.Hii.ia oTpHMye ^HBneHHa 3a gBoMa 

npoxigHHMH mmaMH: cxeMa 3aMÎm,eHHa gna po3paxyHKy CTpyMiB KopoTKoro 3aMHKaH- 

Ha HaBegeHa Ha pnc 2.2.

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a
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P03paxyH0K CTpyMiB KOpOTKOrO 3aMHKaHHa BHKOHaeMO B ÏMeHOBamH CHCTeMÎ

og.HHHUh. noTy^HÎCTb KopoTKoro 3aMHKaHHa Ha raHHax 110  kB  geHTpa ^HBaeHHa 

cioiagae 5 K3.c = 1 9 0 0  MBA

Ph c . 2.CxeMa 3aMÎm,eHHa gaa po3paxyHKy CTpyMiB KopoTKoro 3aMHKaHHa

nepiogHHHa CKaagoBa CTpyMy K3 y  Tongi K 1 :

nepiogHHHa CKaagoBa CTpyMy K3 y  t o h u ,î K2 npHBegeHa go Hanpyrn bh ^ o ï c t o -

Po h h :

PeanbHHH CTpyM K3 y  t o h u ,î K2: 

220
/ — i B
l K2 ~  l K2 10

= 3 5 .3 3  k A

YgapHHH CTpyM:

• y  Tongi K1 —  IyR 1  = V2 • 1 .6 1  -IK1 = \I2 ■ 1 .6 1  ■ 4 .4 2 5  = 10 .0 7 5  k A

• y  Tongi K2 —  7yfll zz V2 ■ 1 .6 1  • IK2 = V2 • 1 .6 1  • 3 5 .3 3  = 8 0 .4 4 2  k A 

^onycTHMo, ^ o  aMnmTyga E^C i nepiogHHHa CKaagoBa CTpyMy K3 He3MiHHi 3 a

nacoM, aKHH gopÎBHwe nacy BÎgKawneHHa, Togi:

^nrl = ^Kl ~ 4 .4 2 5  k A 

Im2 — Ik 2 — 8 0 .4 4 2  k A

AnepiogHHHa CKaagoBa CTpyMy K3 go MoMeHTy po3ÔmHoCTi KoHTaKTiB bh mh -

t
Kana: ta = V 2 ■ IKn ■ e Ta



TonKa K3 , c t, c

K1 0.025 0.06

K2 0.05 0.1

AnepiogHHHa cKragoBa CK3 go MOMeHTy po36rn:HocTi KOHTaKTiB BHMHKana:

• gaa K1

• gaa K2

ia — V2 • IK1 • e 

ia = V2 • IK2 * e

__ 0.06

V2 ■ 4 .4 2 5  ■ e~0.025 — 0 .5 6 7  k A

V2 ■ 3 5 .3 3  ■ e - o.os = 6 .762  k A

iHTerpan ^acoyjia:

• gaa K l —  Br  = /& ■ (t + Ta) = 4 .4 2 5 2 • (0 .06  + 0 .0 2 5 )  = 1 .6 6 4  k A 2 ■ c

• juin K2 —  Br  = 722 ■ (t + Ta) = 3 5 .3 3 2 • (0 .1  + 0 .05 ) = 1 8 7 .2 3 1  k A 2 ■ c 

Ta6gHna 2.2. 3HaneHHa CTpyMiB KopoTKoro 3aMHKaHHa______________________

CTpyMH
K3

CTpyM K3 y  

nonaTKoBHH 

MoMeHT nacy, 
kA

YgapHHH 

CTpyM K3 

f'yg, k A

CTpyM K3 y
MoMeHT po3MH- 

KaHHa 

KoHTaKTiB
BHMHKana, k A

AnepiogHHHa
cKaagoBa

CTpyMy K3, 

KA

iHTerpaa
JJjKoynn 

Br , k A 2 ■ c

fflHHH 110  

kB

( K 1 )

4.425 10.075 4.425 0.567 1.664

fflHHH 

10 kB

( K  2 )

35 .33 80.442 35 .33 6.762 187.231

BncoKOBontTHi eaeKTpHHHi anapaTH BHÔHpawTtca 3a yMoBH TpHBaaoro pe^HMy 

poôoTH i nepeBipawTbca 3a yMoBaMH k o po t k h x  3aMHKaHb.

Bnôopy nigaarawTb:

■ BHMHKani Ha 6 o ^  BHrn,oï Hanpyrn;

■ BBigHi BHMHKani Ha 6 o ^  10 kB;

■ ceKgmm BHMHKani Ha 6 o ^  10 k B;

■ BHMHKan gmrn, rn,o BigxogaTb, 10 kB;

■ po3’ egHyBani BHrn,oï Hanpyrn ;

■ TpaHC^opMaTopn CTpyMy i Hanpyrn 110  kB  i 10 kB;

■ omHHoBKa po3nogiabHHx npncTpoïB 110  kB  i 10 k B.



^ ra  BHÔopy anapaTiB i CTpyMoBegynnx nacTHH HeoôxigHo BH3HanHTH CTpyMH 

HopMantHoro i n iera  aBapÏHHoro pe^HMÏB.

MaKCHMantHHH CTpyM Ha Ôo^ 110  k B:

fBH =lmax
1.4 ■ 5,HOM 1.4-63  ■ 103

= 0.231 kA
V3 ■ Um V3 ■ 220 

CTpyM y  ko h ï RRigHux BHMHKanÏB Ha Ôo^ 10 kB:

rHH _
lmax

1.4 ■ 5,HOM 1.4-63  ■ 103
= 5.092 kA

V3 ■ UHH V3 ■ 10 

CTpyM y  ko h ï cewHHoro BHMHKana:

r CB _  
lmax

0.7 ■ 5HOM 0.7-63 ■ 103

V3 ■ UHH V3 ■ 10 

CTpyM y  Kom mmï 10 kB:

1.4 ■ Shom 1-4 • 63 ■ 103

= 2.546 kA

fUJl — 
lmax

V3 ■ UHH n V 3 ■1 0 ■10
= 0.509 kA

ge n -  KmbKiCTb grnm, rn,o BigxogaTb Big mgcTaH^ï.

BnônpaeMo BHMHKani Ha Ôo^ Hanpyrn 110  kB  i 10 k B. 

Bnôip BHMHKanÎB HaBegeHHH y TaÔHH  ̂2 .3-2 .8 .

T aôn n ^  2.3. Bnôip BHMHKana Ha Ôo^ 110  kB

YMoBa BHÔopy
Po3paxyHKoBi

3HaneHra
KaTano^HÎ
3HaneHHa

U C < U H 110  k B 110  kB

I < I
pacn HOM 231 A 1250 A

I < I
n o  npCKB 4 .425 k A 40 kA

I < I
yd CKB 10 .075 kA 125 k A

I <n x OmKHOM 4.425 k A 40 kA

I < I
a x  a h o m 1 .103  k A —

2
b k < i T tr 1.664 k A 2 ĉ 4800 kA 2 ĉ

OônpaeMo enera3oBHH BHMHKan ra n y  fl3-110Æ-11(21)y4.



T aôn n ^  2.4. Bnôip BHMHKana y  ko h î TpaHC^opMaTopa Ha ô o ^  10 kB

YMOBa BHÔopy
Po3paxyHKOBi

3HaneHHA
KaTano^HÎ
3HaneHHa

U C < U H 10 kB 10 kB

I < I
pacn HOM 5092 A 5600 A

I < I
n o  — npCKB 35 .33 kA 63 kA

I < Iyd ~ CKB 80.442 kA 170 kA

I < I r - . f rn x  OmKHOM 35.33 kA 63 k A

I < I
a x  a h o m 6.762 kA —

b k < I l t r 187 .231 k A 2-c 16384 kA 2-c

OônpaeMO ManoMacnaHHH BHMHKan THny M rr -1 0 -5 0 0 0 -6 3 y 3 .  

T aôn n ^  2.5. Bnôip cewHHoro BHMHKana Ha ô o ^  10 kB

YMOBa BHÔopy
Po3paxyHKOBi

3HaneHHa
KaTano^HÎ
3HaneHHA

U C <  U  H 10 kB 10 kB

I <  I
pacn HOM 2546 A 3 150  A

I <  I
n o  — npCKB 35 .33 kA 45 kA

i <  I
y ~  npCKB 80.442 kA 120 k A

I <  I ^ Hn x OmKHOM 35.33 k A 45 kA

I <  I
a x  a h o m 6.762 k A —

B k <  K  tr 187 .231 k A 2 ĉ 8 100  kA 2 ĉ

OônpaeMO cewHHnn ManoMacn^Hnn BHMHKan THny M rr - 1 0 -3 1 5 0 -4 5 y 3 .

T aôn n ^  2.6. Bnôip BHMHKanÎB Ha nmmx 10 kB

YMOBa BHÔopy
Po3paxyHKOBi KaTano^HÎ

3HaneHHa 3HaneHHA

U C <  U  H 10 kB 10 kB

I <  I
pacn HOM 509 A 1600 A

I <  I
n o  — npCKB 35 .33 kA 40 kA

i <  I
y ~  npCKB 80.442 kA 100 k A

I <  I^ „n x OmKHOM 35.33 kA 40 kA

I <  I
a x  a h o m 6.762 k A —

2

B K  <  I T  t r
187 .231 k A 2 ĉ 4800 kA 2 ĉ

OônpaeMO eneKTpoMaraÎTHHH BHMHKan B^-10-40/1600y3.

H ucm

EP 5 .6 .141 .909  n 3
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T aôn n ^  2.7. Bn6ip p03'egHyBanÎB Ha 6o ^  220 kB

YMOBa Bn6opy
P03paxyHK0BÎ

3HaneHHa
KaTano^HÎ
3HaneHHa

U C <  U  H 220 k B 220 kB

I <  I
pü€H HOM 231 A 630 A

i <  I
yd npCKB 10 .075 k A 100 k A

b k < i l  tr 1.664 k A 2-c 4800 k A 2-c

OônpaeMO p03'egHyBani ran y  PH ^3-2-220/630 T1.

B P n  Hanpyroro 110  k B 3acT0C0ByroTb 36ipHi mHHH, aKÎ BHKOHyroTbca CTanea- 

nwMÎHÎeBHMH npoBogaMH, npn ^OMy nepeTHH noBHHeH 6 y ra  He MeHme 70 mm2 (3a 

yMOBoro KopoHyBaHHa AC-70). Bn6HparoTbca ^  mHHH 3a HacTynHHMH yMOBaMH:

•  nepeBipica 3a gonyc t h m h m  CTpyMOM Imax < /flon

2 3 1  A < 6 0 5 A , yMOBa BHKOHyeTbca.

• nepeBipKa Ha TepMÎHHy CTiHKÎCTb npn K3 He BHKOHyeTbca, ocKmbKH mHHH

BHKOHaHÎ roaHMH npoBogaMH Ha BÎgKpHTOMy noBÎTpi;

• nepeBipKa mHH Ha eaeKTpogHHaMÎHHy CTiHKÎCTb npn K3 He npoBogHMO, TaK 

h k BHKOHyeTbca yMOBa: Z™ = 4 .4 2 5  < 20  kA

• nepeBipKa 3a yMOBaMH KopoHyBaHHa: gaa Hanpyrn 110  kB 3a yMOBaMH k o - 

pOHH nOBHHHÎ BHKOpHCTOByBaTHCa OgHHOHHÎ npoBogn MapKH AC-600/72, 

a6o 3xAC-150/24.

OcTaroHHO BHÔnpaeMO g0 BCTaHOBjieHHa npoBig 3 *AC-150/24, /flon =  1335 A.

OrpyMonpoBigrn nacTHHH BÎg BHBogÎB 110  kB  6aoHHoro TpaHC^opMaropa 

go 36ipHHx mHH BHKOHywTbca rHyHKHMH npoBogaMH. ïx  nepepÎ3 BH6npaeTbca 3a 

eKOHOMinHOK) rycTHHOio CTpyMy. IIpH TMaKC = 4 8 0 0  rogHH, je = 1 . 1 — -

Eko h o mIhhhh  nepepi3: qe =
2 3 1  n 1 „ 2

= ----  = 2 1 0  MM
Je 1.1

IIpHHMaeMO ogHH npoBog b  (j)a3i A C -150  (q = 147 mm2, d = 17.5 mm , Inou = 450 A). 

nepeBÎpaeMO npoBogn 3a gonyc t h mh m CTpyMOM:

^m ax — ^Aon



2 3 1  < 4 5 0  A , oræe yMOBa BHKOHyeTbca. 

nepeBipKa npoBogÎB Ha TepMÎHHy CTiHKÎCTb He npoBogHTbca, ocKÎnbKH CTpyMO- 

npoBÎgm eneMeHTH BHKOHam Hei3OHbOBaHHMH npoBogaMH Ha BigxpHTOMy 

noBÎTpi.

nepeBipKa 3a yMOBaMH KopoHyBaHHa TaKoæ He BHKOHyeTbca, ocKÎnbKH npoBÎg 

A C -150/24 3agoBonbHae yMOBH KopoHyBaHHa.

B P n  10 kB  3aCTOCOByWTb ^OpCTKÎ mHHH, BHÔHpaWTbCa BOHH 3a HaCTynHHMH 

yMOBaMH:

• BHÔip nepepi3y hihh  no HarpiBy: /po6.H6 ^ lflon 

ne /Po6.h5 ~ Hanôijibmnn poôonnn CTpyM npneAHaHHa;

/Jca-  gonycTHMHH CTpyM mnH BHÔpaHoro nepepi3y.

HIHH /

/Po6.h6 = 5 0 9 2  A

BnÔHpaeMO Mi/mi itthhh  KopoÔHacToro nepepi3y q = 2 x 1 3 7 0 mm2. ^jia h,h x 

= 5500 A. Po3paxyeMO I„on, npn TeMneparypi HaBKOJiHHiHboro cepe,ao-flOn.HOM

B H m a  teKB = 0°C:

/X:L' :_c < /Jon -  HepÎBHÎCTb BHKOHyGTbCa.

• nepeBipKa Ha TepMÎHHy CTiHKÎCTb npn K3

tfm in — R

V187.231

qmin C 1 7 0 - 1 0"3 

80.5 < 2 x 1370

= 80.5 MM

nepeBipKa Ha eneKTpogHHaMiHHy CTiHKiCTb

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a
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HacTOTa BjiacHHx KOJiHBaHb a j m  Mi,n,HHx i i ih h : f 0 =

ne l -  aoB>KHHa npoabOTy md k  i30JBrropaMH, m ;

/ -  MOMeHT mepu,iï nonepenHoro nepepi3y ih h h h , c m4 .

OcKijibKH /o >  2 0 0 ,  MexamHHoro pe30HaHcy He BHHHKHe.

• MexaHÎHHHH p03paxyH0K mHH 

IHhhh  MexamnHO Min;m, aicmo <7po3p = <7̂  + crc < crflon

Hanpyra Bia BiaeMoniï (j)a3: 0$ = V3 -10'
j Z  , t 2

>-8 ‘ya 1 
W -̂a

RG ü -  BlACTaHb M1>K IIIHHBMH, M;

W* -  MOMeHT onopy nepepi3y gna gBOx 3porn,eHnx muH(B HamoMy BnnagKy

r -  Q (8 0 .4 4 2  ■ 1 0 3) 2 ■ 2 2
<t4 = V3 • 1 0 " 8 - -------—  — ------- = 5 .6  M lla

* 1 0 0 - 0.8

1 - 7Cnna B3aeMOAÎï md k  niBenepaMn: f c = 0.5 ■ — ■ 10

RG h -  BiaCTanb MDK OC5IMH npOBi jTHTTKÎB, M.

80.4422 - 106 , H
f c = 0 .5 ------------------- 10“7 = 2588.4 -
Jc 0.125 m

fc-i2
Hanpyra b  Marepiarri mnH Big g iï c h j i h : <t c =  ~̂ ~̂ 7

ge Wc = Wy_y = 9.5 c m 3;

/n -  BigcTaHb md k  Micn,aMH 3BapiOBaHHa niBenepiB, m ; /n ^  n̂.m a x

ge craon -  npnnycTHMa MexamnHa H anpyra b MaTepiani innnn

M3M. H ucm N  ÔOK/M. n o ô n u c b R am a
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2 5 8 8 .4 -  2 2
<7C = ----------------= 9 0 .8 2  MFIa

c 1 2 - 9 . 5

<7p03p = 9 0 .8 2  + 5.6 = 9 6 .4 2  MFIa < crflon = 1 7 2  MFIa 

OT^e, yMOBa MexamnHoï M^HoCTi KopoônaCToï mHHH BHKoHyeTbCa.

y  Koni cnnoBoro TpaHC^opMaropa 3 ôoKy h h ^ h o ï Hanpyrn BCTaHoBnroeTbCa aM- 

nepMeTp, BonbTMeTp, BaTMeTp, mHHHbHHKH aKTHBHoï i peaKTHBHoï eHepriï, Ha muHax 

110  k B -  BontTMeTp i3 nepeMHKaneM gna BHMipy Tptox Mm$a3HHx Hanpyr, Ha ceK- 

^HHoMy BHMHKani 10 k B -  aMnepMeTp, Ha airnax, rn,o BigxogaTb, 10 kB  -  aMnepMeTp, 

aÎHHnbHHKH aKTHBHoï i peaKTHBHoï eHepriH. Po3paxyHoK BTopHHHoro HaBaHTaæeHHa 

TpaHC^opMaropa CTpyMy HaBegeHHH y Taôan^ 2.9.

T a ô a n ^  2.9. BTopHHHe HaBaHTaæeHHa TpaHC^opMaropiB CTpyMy

npû ag K̂ aC

HaBaHTâ eHHa 

no $a3ax

A b C

AMnepMeTp 1 0,5 0,5 0,5

BaTMeTp 1,5 0,5 - 0,5

BapMeTp 1,5 0,5 - 0,5

ginĤbHHK aKTHBHoï eHepriï 1 2,5 - 2,5

gÏHĤbHHK peaKTHBHoï eHepriï 1,5 2,5 - 2,5

CyMapHe HaBaHTâ eHHa CTpyMy b 

Kô i CĤ oBoro Tp-pa 3 ôoKy HH
6,5 0,5 6,5

CyMapHe HaBaHTâ eHHa CTpyMy b 

Kô i Ce .̂ BHMHKan Ha HH
0,5 0,5 0,5

CyMapHe HaBaHTâ eHHa CTpyMy b 

Kô i CĤ oBoro Tp-pa Ha 6 o^ BH
0,5 0,5 0,5

CyMapHe HaBaHTâ eHHa CTpyMy b 

Kô i BigxigHoï mmi'
0,5 0,5 0,5



Bnôip BHMÎpwBanbHHx TpaHC^opMaropÏR HaRegeHnn y  T aônn^x 2 .1 0 -  2.15.

T aôn n ^  2.9 -  Bnôip TpaHC^opMaropa CTpyMy b  Kom cnnoRoro TpaHC^opMaro- 

pa Ha ô o ^  Rumoï Hanpyrn. BnônpaeMo TpaHC^opMarop CTpyMy T03M  110 -y i . 3a- 

h o c h mo  fioro Karano^ni gam Ta6aH^w:

YMoea

RHÔopy

Po3paxyHKoRi

3HaneHHa

Karano^Hi

3HaneHHa

UC < U H 110  k B 110  kB

I < I
püCH HOM 231 A 400 A

i < I
y npCKB 10 .075 k A 30 kA

2
b k < I T tr 1 .664 k A 2x 1200 k A 2c

Z  H  <  Z  H  .HOM 0.87 Om 1.2 Om

nepeRÎpKH 3a r t o ph h h h m HaRaHTa êHHaM RH3HanaeMo onip npnnagÏR

TaKoæ noTpîÔHo po3paxyBara onip cnonynHnx npoRogiR Mo^e ô yra  He ôinbme 

Hra: po3paxoRaHHH 3a ^opMyaoro:

= X.....— / ____ — Zl

ge:

'n p  h o m  ‘‘- 'npH Ji

30 • •
-  HoMrnaabHHH onip HaRaHTaæeHHa, Om ;

S 30y  ___ •-'h o m

^  HOM — j  2 cr 2
i B TO p J

'npHJi -  onip npnnagÏR, Om ;

ZK -  onip KOHTaKTÎB, Om .

Zm = 1.2 -  0.02 -  0.05 = 1.13 Om'np

riepeTHH >kh ji npn goBacnm Kaôejno 1 = 100 m :

ge: p -  nnTOMnn onip Migi

,2q -  nepeTHH a o u i, m m '

BnônpaeMO nepepi3 3’egHyBajibHnx npoBogiB piBHnn 2.5 m m 2 3a yMOBOio Mexa- 

HÏHHoï M^HoCTÏ.

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a
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I 0 .0 1 7 5 - 1 0 0

Z"v = P ' - q  = -------1 5 ------ = °-7 ° M

3araabHHH onip CTpyMOBoro Koaa:

= Znp + ZnpHJI + ZK = 0.7 + 0 .02  + 0 .05  = 0 .87  Om 

rn,o MeHme Hrn: 1.2 Om , npnnycTHMHx npn poôori TpaHC^opMaropa b  Kaaci t o h - 

h o c t î 0.5, OT^e TpaHC^opMarop CTpyMy T 0 3 M  110 -Y 1  BÏgnoBÏgae yMOBaM BHÔopy.

T aôn n ^  2 .11  -  Bnôip TpaHC^opMaropa CTpyMy y  Kom cnaoBoro TpaHC^opMa- 

Topa Ha Ôo^ h h ^ h o ï Hanpyru BnônpaeMo TpaHC^opMarop T Æ M -10-2Y 3. 3aHo-

c h mo  fioro Karaao^m gam b  Taô.aH r̂o:

YMoBa BHÔopy
Po3paxyHKoBi

3HaneHHa

K araao^m

3HaneHHa

U C <  U  H 10 kB 10 kB

I <  I
paCH HOM 5092 A 6000 A

i <  i .y duH :  : - -  k a 175 k A

b k <  i l  tr 1 8 7 .2 3 1  k A 2-c 91875  k A 2x

Z  H  <  Z  H  .HOM 0.797 Om 0.8 Om

^.aa nepeBÎpKH 3a bt o ph h h h m HaBaHTaæeHHaM BH3HanaeMo onip npnaagÎB

TaKoæ noTpiÔHo po3paxyBara onip cnoayHHHx npoBogiB Mo^e Ôyra He Ôiabme 

Hra: po3paxoBaHHH 3a ^opMyaoro:

7 — 7 — 7 — 7
^np ^ h o m ^npHJi K

ge:
5 20 • •

-  HoMrnaabHHH onip HaBaHTaæeHHa, Om ;
B̂TOp **

'np

Zn -  onip npnaagiB, Om ;

ZK -  onip KoHTaKTiB, Om .

= 0 . 8 -  0 . 2 6 -  0 .1 = 0 .4 4  0 m

riepeTHH >kh ji npn goBacnm KaôejiK) l = 1 0 0  m :

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a
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J\Q\ P -  IIHTOMHH Omp MlAl,

?
q -  nepeTHH îkh ji , mm .

BnÔHpaeMO nepepi3 3’e,n,HyBajibHHx npoBoaie piBHHH 4 mm2 3a yMOBOK) Mexam- 

HHoÏ M^HoCTÏ.

l 0 .0175-100
Znn = p  ■ -  = ----------------= 0.437 Om

p q 4

3aranbHHH onip CTpyMOBoro Koaa:

Ztf = Znp + ZnpHJI + ZK = 0.437 + 0.26 + 0.1 = 0.797 Om 

rn,o MeHme Hrn: 0.8 Om, npnnycTHMHx npn poôoTÏ TpaHC^opMaropa b Kaaci t oh- 

h oct î 0.5, OT^e TpaHC^opMarop CTpyMy TÆM-10-2y3 BÎgnoBÎgae yMOBaM BHÔopy.

T aôn n ^  2 .12  -  Bnôip TpaHC^opMaropa CTpyMy Ha mmï, rn,o BÎgxogHTb. B h ô h - 

paeMO TpaHC^opMaTop T Æ M 10-y3. 3aHOCHMO fioro Karaao^m gaHi b  Taôa^ro:

YMoBa BHÔopy
Po3paxyHKoBi

3HaneHHa

K araao^m

3HaneHHa

U C <  U  H 10 kB 10 kB

I <  I
pü€H HOM 509 A 800 A

i <  i .y duH :  : - -  k a 100 k A

b k <  i l  tr 1 8 7 .2 3 1  k A 2-c 1587k A 2x

Z  H  <  Z  H  .HOM 0.362 Om 0.4 Om

nepeBÎpKH 3a bt o ph h h h m HaBaHTaæeHHaM BH3HanaeMo onip npnaagÎB

„ SnpHJi 0.5 B • A
'npHJi

IIBTOp 5 2 A2
=  0 . 0 2  O m

TaKoæ noTpiÔHo po3paxyBara onip cnoaynHHx npoBogiB Mo^e Ôyra He Ôiabme 

Hra: po3paxoBaHHH 3a ^opMyaoro: 

z.„, = Z.....— Z____ — Zl'I ip  "H O M  -“ npHJI -“ K

-  HoMmaaBHHH onip HaBaHTaæeHHa, Om ;
S 10T i p .  7  - - - -  J HOM

^HOM rZ rr 2
i B TO p J

'n p H Ji -  onip npHaagÏB, Om ;

ZK -  onip KoHTaKTiB, Om .



Znp = 0.4 -  0.02 -  0.05 = 0.33 Om

IlepeTHH >khji npn aoBacnm KaôejiK) 1 = 1 0 0  m:

„  . . . Om -m m

J\Q\ P -  nHTOMHH Omp M lAl,-------
M

?
q -  nepeTHH îkh ji , mm  .

BnOnpaeMO nepepi3 3 ’eAHyBajibHHx npoBO^ÎB piBHHH 6 m m 2 3ayMOBOK> Mexam- 

HHoÏ M̂ HOCTÎ.

I 0 .0175-100
Zn„ = p  ■ -  = ------- -------- = 0.292 Om

v q 6

3araabHHH onip CTpyMOBoro Koaa:

ZH — Znp  + ZnpiiJI + ZK —  0 .29 2  + 0 .02  + 0 .05  —  0 .3 6 2  Om 

rn,o MeHme Hrn: 0.4 Om , npnnycTHMHx npn poôori TpaHC^opMaropa b  Kaaci t o h - 

h o c t î 0.5, OT^e TpaHC^opMaTop CTpyMy T ^ M 10-Y 3  BÎgnoBÎgae yMOBaM BHÔopy.

T aôn n ^  2 .13  -  Bnôip TpaHC^opMaropa CTpyMy b  ko h ï cewHHoro BHMHKana. 

BnônpaeMo TpaHC^opMarop T Æ M -10-2y3. 3aHOCHMO fioro Karaao^Hi gam b  TaÔHH- 

^ro:

YMoBa BHÔopy
Po3paxyHKoBi

3HaneHHa

Karaao^Hi

3HaneHHa

U C <  U  H 10 kB 10 kB

I <  I
paCH HOM 2546 A 4000 A

i < i ,y duH k A 140 k A

2

B k  <  IT tr 1 8 7 .2 3 1  k A 2-c 58800 k A 2x

Z  H  <  Z  H  . HOM 0.77 Om 0.8 Om

nepeBÎpKH 3a bt o ph h h h m HaBaHTaæeHHaM BH3HanaeMo onip npnaagÎB

TaKoæ noTpiÔHo po3paxyBara onip cnoaynHHx npoBogiB Mo^e Ôyra He Ôiabme 

Hra: po3paxoBaHHH 3a ^opMyaoro:



7 —7 _  7 — 7z'np ^ h o m z'npHJi ^  KnpHJi

ge:
S 20

-  HOMiHanbHHH onip HaBaHTa:eHHa, Om ;

Jnpnji

72 52
1 B TO p ^

-  onip npnnagiB, Om ;

ZK -  onip KOHTaKTÎB, Om .

Znp = 0.8 -  0.02 -  0.05 = 0.73 Om

riepeTHH 5KHJI npn goB^ionn Kaôejiio l  = 100 m :

„  . . . Om -m m

ge: p -  nnTOMnn onip Migi,-------

q -  nepeTHH >kh ji, mm .

BnônpaeMO nepepi3 3’egHyBajibHnx npoBogiB piBHnn 2.5 mm2 3a yMOBOio Mexa- 

HiHHOÏ M^HoCTi.

l  0 . 0 1 7 5 - 1 0 0
Znp = p ■ — = ------—------= 0.7 Om

2.5

3aranbHHH onip CTpyMOBoro Kona:

ZH = Znp + ZnpiiJI + ZK = 0.7 + 0.02 + 0.05 = 0.77 Om

rn,o MeHme H i: 0.8 Om , npnnycTHMnx npn poôoTi TpaHC^opMaropa b  Knaci t o h - 

HOCTi 0.5, oT :e TpaHC^opMarop CTpyMy TÆM-10-2Y3 BignoBigae yMoBaM Bnôopy.

OônpaeMo TpaHC^opMaropn Hanpyrn 3a 3agaHHMH 3HaneHHaMH Hanpyrn Ta 3a 

noTy:HicTW.

Ha 6 o ^  bh c o ko ï  Hanpyrn (110  kB) oônpaeMo TpaHC^opMaropn HKO-110- 

58Y1, Ha 6om 10 kB -  HOM-10-66Y2, BHKopncToBywnn gaHi i3 Taônn^  HaBegeHnx 

y  goBigHHKax.

T aôn n ^  2.14. TpaHC^opMarop Hanpyrn 110  k B

Tun

HoMiHanbHa Hanpyra oômot ok
HoMiHanbHa noTy:HicTb, 

B̂ A, b Knaci t ohhoct I MaKCHManbHa
noTy:HicTb,

b a
nep-

BHHHoÏ,
kB

Ochobhoï

BTopHHHoÏ,
b

AogaT-
koboï,

b

0,2 0,5 1 3

HKO-110-58 220/V3 100/V3 100 - 400 600 1200 2000



T aôn n ^  2 .15  TpaHC^opMarop HanpyrH 10 k B

Tun

HoMiHâ bHa Hanpyra oômot ok

HoMÎHâ bHa noTy*- 
HiCTb, B-A, b K̂ aci t oh- 

hoct î MaKCHMâ bHa no-
Ty*fflCTb, B-Anep-

BHH-
hoï, kB

Ochobhoï

BTopHHHoï,
b

AogaT-
koboï,

b

0,2 0,5 1 3

HOM-10-66 10 100 - - 75 150 300 630

Cno*HBanaMH BaacHHx noTpeô Mo*y BHCTynara pi3Hi nepeTBoproBani eaeKT- 

Ph h h o ï eHepriï, aKi BHKopHCToByroTb Ha nigcTaH^ï gaa oxoaog*eHHa c h h o bh x  TpaHC- 

^opMaropiB, 3OBHimHF. aôo BHVTpiniHr. ocBÎraeHHa nigcTaH^ï, oôirpiB npuMÎrneHHa, 

nigirpiB eaeKTpooôaagHaHHa.

CyMapHa po3paxyHKOBa noTy*HicTb npHHManiB BaacHHx noTpeô BH3HanaeTbca 3 

ypaxyBaHHaM Koe^i^emÎB nonHTy. Po3paxyHoK noTy*HocTi npuHManiB BaacHux no­

Tpeô HaBegeHHH y Taôa. 6.1.

T a ô a u ^  2.16. Po3paxyHoK noTy*HocTi npuHMana BaacHux noTpeô

Bugu cno*HBaniB

BcTaHoB̂ eHa noTy*- 
HiCTb Koê î eHT

nonHTy cos 9

HaBaHTa*eHHa

oguHĤ ,
KBT*K-CTb

Bcboro,
kBt

S, kBA

Oxo.aog*eHHa TAHH- 
63000/110

2*29.6 59.2 0,82 0,86 56.45

nigirpiB BHMUKaniB Ha Hanpy3i 
110 kB

5*3,6 18 1 1 18

nigirpiB npuBogiB po3'egHyBa- 
niB, BiggmroBaniB, KopoTKo3a- 

MHKaniB
1 0 *0,6 6 1 1 6

Onâ eHHa, ocBrraeHHa, BeHTH- 
3aKpHToro Pn

1 5 0,65 0,95 3,08

OcBixaeHHa Pn 1 2 0,63 0,93 1,17

Bcboro 84.7

Ha nigcraH^ï nepegôanaeTbca ycTaHoBKa gBox TpaHC^opMaropiB BaacHux noT­

peô. HoMmanbHa noTy*HicTb BuôupaeTbca 3 yMoBu:

S t cH > Sch ,

H ucm
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ge S t ch  -  noTy^HÎCTb TpaHC^opMaTopa BaacHHx noTpeô, k B A;

Sch  -  noTy^rncTb cno^HBanÎB BaacHHx noTpeô, k BA.

PeMOHTHe HaBaHTa^eHHa Ha nigcTaH^ï npHHĤ To ôpara TaKHM, rn,o gopÎBHwe 

57Ch p = 20 k BA. n pn  nigKnroneHHÎ ^ o r o  HaBaHTaæeHHa Ha ogHH TpaHC^opMaTop 

gonycKaeTbca fioro nepeBaHTaæeHHa Ha 20%.

B3aBmn ^  go yBarn, noTy^mcTb TpaHC^opMaTopa gaa 3aôe3neneHHa ^HBaeH- 

Ha HaBaHTa^eHHa BaacHHx noTpeô 3 ypaxyBaHHaM peMoHTHHx HaBaHTaæeHb:

OcTaTonHo gaa ^HBaeHHa cno^HBanÎB BaacHHx noTpeô ôepeMo gBa TpaHC^op- 

MaTopa TM-100/10/0.4.

84.7 + 20

1.2
= 87.3 k BA



3  Po3paxyH O K p e^ eftH oro  3axu cT y  TpaH C^opM aTopa

T aôn n ^  3.1 KaTano^HÎ gaHi TpaHC^opMaTopa T^UH-63000/220

Sh, M BA Uhom,kB Ukbc,% Ukbh,% Ukch,% X cmax,OM X c min,OM

63 230 ± 12% 12,5 20 6,5 12 18

Po3paxyHOK onopy o ô mo t o k  TpaHC^opMaTopa

Ukb = °>5(Ukbc + U»  -  UKCH ) =0,5(12,5+20-6,5)=13 %

UK  = 0>5(Ukbc + UKCH -  UK B H ) =0,5(12,5+6,5-20)=0

UK  = °>5(UKCH + UKBH -  Ukbc ) =0,5(6,5+20-12,5)=7 %

Onip b  oÔMOTKax TpaHc^opMaTopa

X  B  =

U x  U
KB HOM

X

100 X S

U X  U
KH HOM

100 X S

=275 Om

=148 Om

x

U X  U
Ke h

B  . m p  .max

X

X
B  .m p  . min

X

100 X S

U X  U
KH H

100 X S

U X  U
Ke h

100 X S

U X U
KH H

100 X S

=346 Om

= 185 Om

=213 Om

= 114  Om

Po3paxyHOK CTpyMiB K3 Ha mHHax cepegHtoï Hanpyrn (38,5 kB): 

MaKCHMantHHH pe^HM (X = 12 Om)

S  X mp X c max + X b mp .mû =12+213=364 Om

m p  . HOM



U
K3 I

V3 x X = 5 9 0  A

MÎHÎManbHHH pe^HM (X=18 Om)

S  X  mP =  X  c mm +  X  B mP max =18+346=364 OM

- ( 2 )
U

K3 t

V3 x 2 x X = 182 a

Po3paxyHOK CTpyMiB K3 Ha muHax h h 3bk o ï  Hanpyrn (10  kB): 

- MaKCHMantHHH pe^HM(X=12 Om)

y  x  = x  + x
c .max

+ X
c .max B .mp .min h  .mp .min = 12+213+114= 339 Om

I  <3)( K ,  ) =
U

V3 x x  =3 91  A

MÎHÎManbHHH pe^HM (X=18 Om)

y  x  = x  . + x
c .min

+ Xc .mm b .mp .max h . mp .max =18+346+185=549 Om

• (3 )

I  ■ ( K  . ) =K3 . min v 2 '

U

V3x 2 x X =120 A

BH3HanaeMO nepBHHHÎ i bt o ph h h î  CTpyMH gaa Bcix CTopiH TpaHC^opMaropa.

TaônHHA 3.2 -  nepBHHHÎ i bt o ph h h î  CTpyMH TpaHC^opMaropa

230 kB 38,5kB 10k B

Ho m. CTpyM, A 62 375 1443

K t t 200/5 1000/5 2000/5

CxeMa 3 ’egHaHHa A A Y

CTpyM b  naeni 3axHCTy

i = I  x K  cx/  
h /  K

/  mm

2,68 3,24 3,60

j  (230 )
S

a/3 x U



25

j(230)= V3 x 230

j  08,5) _ U

V3 x x

j  (10) U

43  x x  =

=62 A  

=375 A  

1443 A

BnÔHpaeMO TC:

K A I
P

I
9

43

Po3paxyHOK CTpyMy c^pa^roBaHHfl ^3T  

CTpyM c^pa^WBaHHa BHÔnpaeMO 3 gBox yMOB: 

a) BÎgcTpowBaHHa Big CTpnÔKy CTpyMy HaMaraiHyBaHHfl 

CTpyM c^pa^WBaHHa

I = K x I _
C3 H H =1,5*62=93 A

6) BÎgcTpowBaHHa Big CTpyMy HeôanaHcy CepegHtoï Hanpyrn (38,5 kB) 

Po3paxoByeMO CTpyM He6anaHcy:

HÔ . P 0 3 P
= ( K , + A U „ + A U r ) x I

V OdH B  C  '  K3 ------.=(0,1+0,12+0,05)*590=159 A

I- = Kh x IhE = 1,5*159= 239 A

b ) BÎgcTpowBaHHa Big CTpyMy He6anaHcy Ha inuHax HH (10  k B)

Ihô = (K o*h +A U b ) x I» =(0,1+0,12)*391=86 A

i  = k  „ x i  „ _= 1,5*86=129 A

BigCTporoBaHHA Big HaCKpi3Horo CTpyMy K3 6yge 3a6e3neneHe 3a paxyHOK ra- 

ntMyBaHHa, a CTpyM c^pa^WBaHHa 3axHCTy npHHMaeMO no 6inbmm 3 yMOB a i b . 

YCTaBKa 129 A  -  c^pa^WBaHHa 3axHCTy.

BH3HanHMO HyTnHBÎCTb 3axHCTy npn K3 Ha CTopoHi HH b  MiHiMantHOMy pe^HMÎ

H ucm
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K =H

- ( 2 )

1 3 - 1=120/129=0,93 < 2 

EaHHMO,m,o Kh MeHme HopMOBaHoro:

■ ( 2 )
U 230000

2 ( X c . min + X X » )  = 2(18 + 275 + 148 ) =26Q A  

260
K

129 = 2

Bnôip ycraBOK pene ^3T.

CTpyM c^pa^roBaHHa gga ronoBHOï c t o po h h

I KC3 cx U

K mm =7,41 A

3Haxog,HMO po3paxyHKOBe h h ch o  bh t k îb  gna ronoBHOï c t o po h h

Woc=100/7,41=13,49 W

npHHMaeMO 14 bh t k îb^ o  BÎgnoBÎgae âKTHHHOMy CTpyMy c^pa^roBaHHa pene.

1 ̂ .oc,, =1QQ/14=7,14A

Po3paxyHKOBi bh t kh  gna c t o po h h  BH (23QkB):

Wpo3p=14*3,60/2,68=18,8 W

npHHMaeMo 19 BHTKÎB.

Po3paxyHKoBi bh t kh  gna CTopoHH 38,5 k B:

Wpo3p=14*3,60/3,24=15,5 W

npHHMaeMo 16 BHTKÎB.

YTOHHeHHH CTpyM cnpagroBaHHa 3axncTy 3 ypaxyBaHHaM norpimHocTi BHpÎB- 

HWBaHHa BHTKÎB

I  = K  ( K  x e  + A U , + A W n ) x I
C3 3 v OOH 1 il y

(3 )

il )  x  1 K3  . max( K  2 ) 134 A

A W r
W -  W111 p03p 111

W
111 p̂ p =0,01

Po3paxyeMo yronHeHHH cTpyM cnpagwBaHHa gaa ronoBHoï c t o po h h

M3M. H ucm N  ÔOK/M. n o ô n u c b f la m a
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/
-rr Cp HOM

K —“---C3 CX U
I  = -----------—Cp .OCH

K  TT =7,7 A

Po3paxyeMO CTpyM HeôanaHcy 3axncTy npn K3 Ha cepegmn Hanpy3i ge nepeg- 

ôaneHe rantMyBaHHfl

I  . = K  ( K x e  + A U , + A Un + A W u ) x I  , Aho . pœp 3 v oôh I II II ' K3 . max( K 1 ) = y O / f\

^HCHO BHTKÎB raHbMiBHOÏ OÔMOTKH

W
K  x I . x W n3 HO . pO3p II

- K3 . max( K 1) =15 9 Ŵ

EepeMO 20 bh t k îb

Ha pene BHCTaBnaeMO HacTynHi bh t kh  

W i= 19b . W ii= 16b . W iii= 14b . Wra™=20B.

M3M. Hucm N  ÔOK/M. noônucb flam a
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4 OxopoHa npaui

4.1. EneKTpoTpaBMaTH3M Ta gia eaeKTpHHHoro CTpyMy Ha opraHÎ3M arogHHH

3 k o ^ h h m po k o m 3pocTae bh po ô h h ^ t bo  Ta cno^HBaHHa eaeKTpoeHepriï, a Big- 

TaK i KiabKÎCTb arogen, aKÎ b  n p o ^ c i CBoeï ^HTTegiaabHocTÎ BHKopncTOBywTb (eKC- 

nnyaTywTb) eaeKTpHHHÎ npncTpoï Ta ycTaHOBKH. ToMy nHTaHHa eaeKTpoôe3neKH Ha- 

ôyBawTb ocoôaHBoï Baru

EaeKTpo6e3neKa —  ^  CHCTeMa oprarn3a^HHHx Ta TexmaHHx 3axogiB i 3acoôÎB, 

rn,o 3aôe3nenywTb 3axncT arogen Big mKÎgaHBoro Ta He6e3neaHoro BnaHBy eaeKTpna- 

Horo CTpyMy, eaeKTpnaHoï gyrn, eaeKTpoMarHÎTHoro noaa i CTaTHHHoï eaeKTpHKH.

AHanÎ3 BHpoÔHHnoro TpaBMaTH3My noKa3ye, rn,o KÎabKÎCTb TpaBM, aKÎ cnpnaH- 

HeHi giero eaeKTpnaHoro CTpyMy e He3HaaHoro i CKaagae ôarobKo 1 %, ogHaK i3 3ara- 

abHoï KÎnbKocTÎ CMepTenbHHx Hern,acHHx BHnagKÎB aacTKa eaeKTpoTpaBM B*e CKaagae 

20— 40%  i 3aÔMae ogHe 3 nepmnx mîc ^ .  Hanôiabma KÎabKÎCTb BHnagKÎB eaeKTpoTpa- 

BMaTH3My, b  ToMy ancai î3 CMepTenbHHMH HacnigKaMH, CTaeTbca npn eKcnayaTa^ï 

eaeKTpoycTaHoBoK Hanpyroro go 1000 B, rn,o noB’a3aHo 3 ïx nomupeHHaM i BÎgHocHoro 

gocTynHÏCTW npaKTHHHo gaa Ko^Horo, x t o  ^pa^roe Ha bh po ô h h ^ t bî. BnnagKH eaeKT- 

poTpaBMaTH3My, nig aac eKcnayaTa^ï eaeKTpoycTaHoBoK Hanpyroro noHag 1000 B 

HenacTÏ, rn,o oôyMoBaeHo He3HaaHHM nomnpeHHaM TaKHx eaeKTpoycTaHoBoK i oôcay- 

roByBaHHaM ïx BHcoKoKBaai^ÎKoBaHHM nepcoHaaoM.

Oc h o bh h mh  npHHHHaMH eaeKTpoTpaBMaTH3My Ha bh po ô h h ^ t bî e: BHnagKoBe 

goTopKaHHa go HeÎ3oaboBaHHx CTpyMonpoBigHHx aacTHH eaeKTpoycTaTKyBaHHa; bh - 

KopncTaHHa HecnpaBHHx pyHHHx eaeKTpoÎHCTpyMeHTÎB; 3acTocyBaHHa HecTaHgapTHHx 

aôo HecnpaBHHx nepeHocHHx CBÎTHabHHKÎB Hanpyroro 220  h h  127 B; poôoTa 6e3 Ha- 

giÔHHx 3axHCHHx 3acoôiB Ta 3ano6mHHx npncTocyBaHb; goTopKaHHa go He3a3eMaeHHx 

KopnyciB eaeKTpoycTaTKyBaHHa, rn,o onHHHanca nig Hanpyroro BHacaigoK nomKo- 

g^eHHa Î3oaa^ï; HegoTpHMaHHa npaBHa yaamTyBaHHa, TexHÎHHoï eKcnayaTa^ï Ta 

npaBHa TexHiKH 6e3neKH npn eKcnayaTa^ï eaeKTpoycTaHoBoK Ta îh .

Hucm
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EneKTpoyCTaTKyBaHHa, 3 aKHM goBoguTbCa MaTH cnpaBy npaKTHHHo bc îm npa^- 

BHHKaM Ha BupoÔHH^rei, CTaHOBHTt 3HaHHy noTeH^HHy He6e3neKy rn,e h  TOMy, rn,o 

opraHH n yrra  nroguHH He 3gaTHi Ha BigCTaHi BuaBnaTH HaaBHiCTb eneKTpuHHoï Hanpy- 

ru. B 3Ba3Ky 3 ^HM 3axuCHa p e a ^ ia  opraHÎ3My npoaBnaeTbCa nurne niCna Toro, aK 

nroguHa noTpanuna nig giro eneKTpuHHoï Hanpyru. npoxoganu Hepe3 opraHÎ3M nrogu- 

h h  eneKTpuHHHH CTpyM CnpaBnae Ha Hboro TepMiHHy, eneKTponiTHHHy, MexaHiHHy Ta 

ôionorÎHHy giro.

TepMÎHHa gia CTpyMy npoaBnaeTbCa oniKaMu OKpeMux ginaHoK Tina, HarpiBaH- 

h a m KpoBOHOCHux cyguH, C ep^, M03Ky Ta mmux opraHiB, Hepe3 aKi npoxoguTb 

CTpyM, rn,o npu3BoguTb go BHHHKHeHHa B h h x  ^yH^ioHanbHux po3nagiB.

EneKTponÎTHHHa gia CTpyMy xapaKTepu3yeTbCa po3KnagoM KpoBi Ta ÎHmux op- 

raHÎHHux piguH, rn,o BHKnuKae CyrreBi nopymeHHa ïx $i3HKo-xiMiHHoro CKnagy.

MexaHÎHHa gia CTpyMy npoaBnaeTbCa ymKogneHHaMu (po3puBu, po3mapyBaHHa 

t o ^ o ) pi3H0MaHÎTHux TKaHHH opraHi3My BHacnigoK eneKTpoguHaMiHHoro e^eKTy.

BionorÎHHa gia CTpyMy Ha ^HBy TKaHHHy npoaBnaeTbCa Heôe3neHHUM 36ygæeH- 

HaM KniTUH Ta TKaHHH opraHi3My, rn,o CynpoBog^yeTbCa MHMoBinbHHM CygoMHHM 

CKoponeHHaM M’a3iB. TaKe 36ygæeHHa Mo^e npu3BeCTH go CyTTeBux nopymeHb i Ha- 

BiTb noBHoro npunuHeHHa gianbHoCTi opraHiB guxaHHa Ta KpoBooôiry.

nogpa3HeHHa TKaHHH opraHi3My BHaCnigoK giï eneKTpuHHoro CTpyMy Mo^e 6y- 

t h  npaMHM, Konu CTpyM npoxoguTb 6e3noCepegHbo Hepe3 ^  TKaHHHH, Ta pe^neKTop- 

h h m (nepe3 ^rnpanbHy HepBoBy CHCTeMy), Konu TKaHHHH He 3HaxogaTbCa Ha mnaxy 

npoxog^eHHa CTpyMy.

EneKTpoTpaBMa —  ^  TpaBMa, aKa CnpuHHHeHa giero eneKTpuHHoro CTpyMy h h  

eneKTpuHHoï gyru. 3a HaCnigKaMH eneKTpoTpaBMH yMoBHo nigpo3ginaroTb Ha gBa bh - 

gu: Mi^eBi eneKTpoTpaBMH, Konu BHHHKae Mi^eBe ymKog^eHHa opraHi3My, Ta 3ara- 

nbHi eneKTpoTpaBMH (eneKTpuHHi ygapu), Konu ypa^aeTbCa BeCb opraHi3M BHaCnigoK 

nopymeHHa HopManbHoï gianbHoCTi ^m reBo Ba^nuBux opraHiB i CHCTeM. npuônro- 

h h h  po3nogin eneKTpoTpaBM 3a ïx BugaMH Mae TaKHH Burnag: Mi^eBi eneKTpoTpaBMH 

—  20% ; eneKTpuHHi ygapu —  25% ; 3MimaHi TpaBMH (CyKynHiCTb Mi^eBux eneKTpoT-
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paBM Ta eneKTpuHHux ygapÎB) —  55%.

XapaKTepHHMH mîc ^ bh mh  eneKTpHHHHMH TpaBMaMH e eneKTpuHHÎ onÎKH, eneK- 

TpuHHÎ 3HaKH, MeTanÎ3a^a mKÎpu, MexaHÎHHi ymKog^eHHa Ta eneKTpoo^TanbMÎa.

EneKTpuHHHH onÎK —  Hanôinbm nomupeHa MÎc^Ba eneKTpoTpaBMa (6nu3bKo 

60% ), aKa, b  ocHOBHOMy, cnocTepiraeTbca y  npagiBHHKÎB, rn,o oôcnyroByroTb giroHÎ 

eneKTpoycTaHOBKH.

EneKTpuHHÎ onÎKH 3ane^HO BÎg yMOB ïx BHHHKHeHHa ôyBawTb gBox BugÎB: 

CTpyMOBi (KOHTaKTHÎ), Konu BHacnigoK npoxog^eHHa CTpyMy eneKTpuHHa eHepria ne- 

peTBoproeTbca b  TennoBy, Ta gyroBÎ, aKÎ BUHUKaroTb BHacnigoK giï Ha TÎno nroguHH 

eneKTpuHHoï gyru. 3ane^HO BÎg KÎnbKocTÎ BugineHoï TennoTH Ta TeMnepaTypu, a Ta- 

Koæ i po3MÎpÎB gyru eneKTpuHHÎ onÎKH Mo^yTb ypaæaTH He nume mKÎpy, ane h  M’a3u, 

HepBH Î HaBÎTb KÎCTKH. TaKÎ onÎKH Ha3HBaWTbCA rnHÔHHHHMH Î 3a^HBaWTb goCHTb go- 

Bro.

EneKTpuHHÎ 3HaKH (eneKTpuHHÎ no3HaHKu) aBnaroTb coôoro nnaMH ciporo h h  

ônigo-^oBToro Konbopy y  Burnagi Mo3ona Ha noBepxHÎ mKÎpu B mîc ^  ïï KoHTaKTy Î3 

CTpyMonpoBÎgHHMH HaCTHHaMH.

MeTani3au,ia mKÎpu —  ^  npoHHKHeHHa y  BepxHÎ mapu mKÎpu Hafigpiômmux 

nacTonoK MeTany, rn,o po3nnaBnaeTbca BHacnigoK giï eneKTpuHHoï gyru. TaKoro ymKo- 

g^eHHa, 3a3BHHan, 3a3HaroTb BÎgKpuTÎ HacTHHH Tina —  pyKH Ta n u ^ . YmKog^eHa gi- 

naHKa mKÎpu CTae TBepgoro Ta mopcraoro, ogHaK 3a BÎgHocHo ko po t k h h  Hac BoHa 3h o - 

By HaôyBae nonepegHboro Burnagy Ta enacTHHHocTÎ.

MexaHÎHHi ymKog^eHHa —  ^  ymKogæeHHa, aKÎ BHHHKawTb BHacnigoK cygoM- 

h h x  CKoponeHb M’a3ÎB nig giero eneKTpuHHoro CTpyMy, rn,o npoxoguTb Hepe3 TÎno nro- 

guHH. MexaHÎHHÎ ymKog^eHHa npoaBnaroTbca y  Burnagi po3puBÎB mKÎpu, k po bo h o c - 

h h x  cyguH, HepBoBux TKaHHH, a TaKoæ BHBuxÎB cyrnoôÎB i HaBÎTb nepenoMÎB k îc t o k .

EneKTpoo^TanbMÎa —  ^  ypaæeHHa oHen BHacnigoK giï ynbTpa^ioneTOBux bh - 

npoMÎHWBaHb eneKTpuHHoï gyru.

Hanôinbm Heôe3neHHHM BugoM eneKTpoTpaBM e eneKTpuHHHH ygap, a k u h  y  6i- 

nbmocTÎ BunagKÎB (6nu3bKo 80% , BKnwHawHH h  3MÎmaHÎ TpaBMu) npu3BoguTb go
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CMepTi noTepninoro.

EneKTpHHHHH ygap —  ^  3Ôyg:æ:eHHfl ^ h bh x  TKaHHH opraHi3My eneKTpHHHHM 

CTpyMOM, rn,o cynpoBog^yeTtca cygoMHHM CKoponeHH^M M’a3ÎB. 3ane^H0 Big Hacnig- 

k îb  ypa^eHHa eneKTpHHHi ygapn Mo^Ha yMOBHO nigpo3gmHTH Ha norapn CTyneHa:

I —  cygoMHi CKoponeHHA M’a3ÎB 6e3 BTpara CBigoMOCTi;

II —  cygoMHi CKoponeHHA M’a3ÎB 3 BTpaToro CBigoMOCTi, ane 3i 3Ôepe:æ:eHHflM 

gnxaHHa Ta poôora c e p ^ ;

III —  BTpaTa CBigoMOCTi Ta nopymeHHa cep^Boï gi&abHocTi h h  gnxaHHa (aôo 

ogHoro i gpyroro pa3oM);

IV —  KmmHHa CMepTb.

KnÎHÎHHa CMepTb —  ^  nepexigHHH nepiog Big ^ h t m  go CMepTi, rn,o HacTae 3 

MoMeHTy 3ynHHKH cep^Boï gi&abHocTi Ta neremB i TpHBae 6— 8 x bh h h h , goKH He 3a- 

THHynH KniTHHH ronoBHoro Mo3Ky. n icna ^ o r o  HacTae ôionorinHa CMepTb, BHacnigoK 

a k o ï  npnnHHawTbca ôionorinHi npo^CH y  KaiTHHax i TKaHHHax opraHi3My i BigôyBa- 

eTbca po3nagaHHa ôinKoBHx CTpyKTyp.

^Krn,o npn KmmHHrn CMepTi HerafiHo 3BmbHHTH noTepninoro Big giï eneKTpnn- 

Horo CTpyMy Ta TepMiHoBo po3nonaTH HagaHHa HeoôxigHoï gonoMorn (mTyHHe gn- 

xaHHA, Macaæ: cep ^ ), t o  icHye BHcoKa iMoBipHicTb rn,ogo 36epeæeHHa fioMy ^ h t m .

npHHHHaMH neTanbHHx HacnigKiB Big giï eneKTpHHHoro CTpyMy Mo^yTb ôyra: 

3ynHHKa c e p ^  h h  fioro ^iôpHH^m (xaoTHHHe CKoponeHHa bo h o ko h  cep^Boro  

M’a3a); npnnHHeHHA gnxaHHH BHacnigoK cygoMHoro CKoponeHHa M’^3iB rpygHoï KaiT- 

k h , rn,o ôepyTb ynacTb y  n p o ^ c i gnxaHHa; eneKTpHHHHH moK (cBoepigHa HepBoBo- 

pe^neKTopHa p e a ^ ia  opraHi3My y  BignoBigb Ha nogpa3HeHHa eneKTpHHHHM CTpyMoM, 

rn,o cynpoBog^yeTbca po3nagaMH KpoBooôiry, gnxaHHH, oÔMiHy penoBHH i t . n.). Mo- 

^nHBa TaKoæ ogHonacHa gia gBox aôo HaBiTb ycix Tpbox BHrn,eHa3BaHHx npHHHH. Cnig 

3a3HanHTH, rn,o moKoBHH CTaH Moæe TpHBara Big KinbKox gecam B x bh h h h  go giô. npn  

TpHBanoMy moKoBoMy cTaHi, 3a3BHHafi, HacTae CMepTb.

XapaKTep BnnHBy eneKTpHHHoro CTpyMy Ha opraHi3M nrogHHH, a BigTaK i Hac- 

nigKH ypa^eHHa, 3ane^aTb Big ^ n o ï h h 3kh  HHHHHKiB, aKi yMoBHo Mo^Ha nigpo3gmH-
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t h  Ha h h h h h kh  eneKTpHHHoro (cnna CTpyMy, Hanpyra, onip Tina nrogHHH, BHg Ta HaC- 

TOTa CTpyMy) Ta HeeneKTpHHHoro xapaKTepy (TpHBaniCTb giï CTpyMy, mnnx npoxo- 

g^eHHn CTpyMy Hepe3 Tino nrogHHH, iHgHBigyanbHi o c o ô h h bo c t î nrogHHH, yMOBH Ha- 

BKonumHboro CepegoBHrn,a Torn,o).

Cnna CTpyMy, rn,o npoxogHTb Hepe3 Tino nrogHHH e o c h o bh h m h h h h h ko m, a kh h  

oôyMOBnwe HacnigKH ypaæeHHn. PÎ3HÎ 3a BenHHHHOM CTpyMH CnpaBnnroTb i pi3HHH 

BnnHB Ha opraHi3M nrogHHH. Po3pi3HnroTb Tpn o c h o bh î noporoBi 3HaneHHn ch h h  CTpy­

My:

—  noporoBHH BignyTHHH CTpyM —  HaHMeHme 3HaneHHn eneKTpHHHoro CTpyMy, 

rn,o BHKnHKae npn npoxog^eHHi Hepe3 opraHi3M nrogHHH Bignymi nogpa3HeHHn;

—  noporoBHH HeBÎgnyCKawHHH CTpyM —  HaHMeHme 3HaneHHn eneKTpHHHoro 

CTpyMy, nKe BHKnHKae CygoMHi CKoponeHHn m ’^ îb  pyKH, b  KOTpiH 3aTHCHyTHH npo- 

BÎgHHK, rn,o yHeMO^nHBnwe CaMOCTÎHHe 3BinbHeHHn nrogHHH Big giï CTpyMy;

—  noporoBHH ^iôpHn^mHHH (CMepTenbHO He6e3nenHHH) CTpyM —  HaHMeHme 

3HaneHHA eneKTpHHHoro CTpyMy, rn,o BHKnHKae npn npoxogæeHHi Hepe3 Tino nrogHHH 

^iôpHn^iro Cep^.

CTpyM (3MÏHHHH Ta noCTiHHHfi) ôinbme 5 A  BHKnHKae MmreBy 3ynHHKy C ep^, 

MHHawHH CTaH ^iôpHn^iï.

^ h m ôinbmHH CTpyM npoxogHTb Hepe3 Tino nrogHHH, t h m ôinbmoro e Heôe3neKa 

ypa^eHHn. OgHaK HeoôxigHO 3a3HaHHTH, rn,o ^  TBepgæeHHn He e 6e3yMOBHHM, o c k î- 

nbKH Heôe3neKa ypa^eHHn 3ane^HTb Tarn® i Big iHiiiux h h h h h kîb, HanpHKnag Big îh - 

gHBÏgyanbHHx OCOÔnHBOCTefi nrogHHH.

3HaneHHn npHKnageHOï Hanpyrn BnnHBae Ha HaCnigKH ypa^eHHn, OCKÏnbKH 3ri- 

gHO 3aKOHy OMa BH3Hanae CHny CTpyMy, ^ o  npoxogHTb Hepe3 Tino nrogHHH, Ta Horo 

onip.

^ h m BHrn,e 3HaneHHn Hanpyrn, t h m ôinbma Heôe3neKa ypa^eHHn eneKTpHHHHM 

CTpyMOM. Y mo bh o  6e3neHHoro gnn ^ h i t a  nrogHHH npHHHnTO BBa^aTH Hanpyry, rn,o He 

nepeBHrnye 42 B (b  YKpaïHi TaKa CTaHgapTHa Hanpyra CTaHOBHTb 36 Ta 12 B), npn 

a k îh  He noBHHeH CTaTHCn npoôiH mKipn nrogHHH, rn,o npH3BogHTb go pÎ3Koro 3MeH-
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meHHn 3aranbHoro onopy ïï Tina.

EneKTpunHuH onip Tina nroguHH 3aneÆHTb, b  ocHOBHOMy, Big CTaHy mKipu Ta 

^rnpanbHoï HepBOBOï CHCTeMH. 3aranbHuH eneKTpunHuH onip Tina nroguHH MoÆHa 

npegcTaBHTH nK cyMy gBOx onopiB mKipu Ta onopy BHyrpimHix t k sh h h  Tina. HaHôi- 

nbmuH onip npoxogÆeHHro CTpyMy nuHHTb mKipa, oCoônuBo ïï 3oBHimHiH oporoBinuH 

map (enigepMic), ToBrn,uHa nKoro CTaHoBHTb ônu3bKo 0,2 mm . Onip BHyTpimHix TKa- 

h h h  Tina He3HanHHH i CTaHoBHTb 300— 500 Om . B ^ oM y Mo^Ha nepeKoHaTHCn, Konu 

go n3HKa npHKnacTH KoHTaKTH ôaTapeHKu, npu ^ oM y BignyBaeTbCn nerKe norn,inyBaH- 

Hn. Konu ^  æ  ko h t bk t h  npHKnacTH go mKipu Tina, t o  BignyTHux nogpa3HeHb He bh - 

HHKae, ocKinbKH onip cyxoï mKipu (enigepMicy) 3HanHo ôinbmuH.

3aranbHHH onip Tina nroguHH 3MrnroeTbCn B mupoKux MeÆax —  Big 1 go 

100 k Om , a iHogi h  ôinbme. ^nn po3paxyHKiB onip Tina nroguHH yMoBHo npuHMaroTb 

piBHHM 1 k Om . n pu  3Bono^eHHi, 3aôpygHeHHi Ta nomKogÆeHHi mKipu (noTOBugineH- 

Hn, nopi3u, nogpnnuHH Torn,o), 3ÔinbmeHHi npuKnageHoï Hanpyru, nnorn,i KoHTaKTy, 

nacToTH CTpyMy Ta nacy Horo giï onip Tina nroguHH 3MeHmyeTbCn go neBHoro MiHiMa- 

nbHoro 3HaneHHn (0,5-0,7 k Om).

Onip Tina nroguHH 3MeHmyeTbCn t sk o æ  npu 3axBopwBaHHnx mKipu, ^ rnpanb- 

h o ï HepBoBoï Ta Cep^BoCyguHHoï cucTeM, nponBax aneprinHoï p e a w ï  Torn,o. ToMy 

HopMaTHBHi aKTH npo oxopoHy npagi nepegôanaroTb oôoB’n3KoBi nonepegHiH Ta nepi- 

ogunm Megunm ornngu npa^BHHKiB (KaHgugaTiB y  npa^BHHKu) gnn BCTaHoBneHHn ïx 

npugaTHocTi rn,ogo oôcnyroByBaHHn gironux eneKTpoycTaHoBoK 3a CTaHoM 3gopoB’n.

Bug Ta nacToTa CTpyMy, rn,o npoxoguTb nepe3 Tino nroguHH, TaKoÆ BnnuBawTb 

Ha HacnigKH ypaÆeHHn. nocTiHHHH CTpyM npu6nu3Ho B 4 — 5 pa3iB 6e3nenHimuH 3a 

3MiHHHH. ^  noB’n3aHo 3 THM, ffl,o nocTiHHHH CTpyM y  nopiBHnHHi 3i 3MiHHHM npoMHC- 

noBoï naCToTH TaKoro æ  3HaneHHn BHKnuKae ôinbm Cnaômi CKoponeHHn M’n3iB Ta 

MeHm HenpueMHi BignyTTn. Horo gin, B oCHoBHoMy, TennoBa. OgHaK, Cnig 3ayBaÆHTH, 

rn,o BH^e3a3HaneHe c t o c o bh o  nopiBHnnbHoï Heôe3neKH noCTiHHoro Ta 3MiHHoro CTpy­

My e CnpaBegnuBHM nume gnn Hanpyru go 500 B. n p u  ôinbm bh c o k h x  Hanpyrax noC- 

TiHHHH CTpyM CTae Heôe3nenHimuM HiÆ 3MiHHHH.
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^acTOTa 3MiHHoro CTpyMy TaKoæ Bigirpae Ba^nHBe 3HaHeHHa c t o c o bh o  nrnaHb 

eneKTpoôe3neKH. TaK Hanôinbm He6e3neHHHM BBaæaeTbca 3mîh h h h  CTpyM HacTOToro 

20— 100 n pn  nacTOTÎ MeHmin Hra: 20 aôo ôinbmin 3a 100 ^  He6e3neKa ypaæeHHa

CTpyMOM noMiTHO 3MeHmyeTbca. CTpyM HacTOToro noHag 500 He MO^e cMepTenb- 

h o  ypa3HTH nrogHHy, ogHaK gyæ:e HacTO BHKnHKae oniKH.

TpHBanicTb giï CTpyMy Ha opraHÎ3M nrogHHH îc t o t h o  BnnHBae Ha HacnigKH ypa - 

æeHHa: h h m ôinbmHH Hac npoxogæeHHa CTpyMy, t h m mBHgme BHcHa^yroTbca 3axncm  

cnnn opraHi3My, npn ^OMy onip Tina nrogHHH pi3KO 3HH^yeTbca i Ba^KÎCTb HacnigKÎB 

3pocTae. HanpHKnag, gna 3MÎHHoro CTpyMy HacTOToro 50 ^  rpaHHHHO gony c t h mh h  

CTpyM npn TpHBanOcTÎ giï 0,1 c cTaHOBHTb 500 mA , a npn giï npoTaroM 1 c - B^e 

50 mA.

fflnax npoxog^eHHa cTpyMy Hepe3 Tino nrogHHH e Ba^nHBHM h h h h h ko m. He6e- 

3neKa ypaæeHHa ocoônHBO BenHKa TOgi, Konn Ha mnaxy cTpyMy 3HaxogaTbca ^HireBO 

Ba^nHBÎ OpraHH —  c e p ^ , nereHi, ronoBHHH MO3OK.

iHgHBÎgyanbHÎ ocoônHBocTi nrogHHH 3HaHHoro Miporo BnnHBaroTb Ha HacnigKH 

ypaæeHHa eneKTpHHHHM cTpyMOM. CTpyM, negb BigHyTHHH gna ogHHx nrogen MO^e 

6 y ra  HeBÎgnycKaronHM gna mmnx. ^na ^ îh o k  noporoBi 3HaHeHHa cTpyMy npnônroHO 

b  niBTopa pa3H e h h ^ h h mh , Hrn: gna My^HHH. CTyniHb BnnHBy cTpyMy îc t o t h o  3ane- 

^HTb Big cTaHy HepBOBOï cncTeMH Ta Bcboro opraHÎ3My b  ^noMy. TaK, y  cTam HepBO- 

Boro 36ygæeHHa, genpeciï, cn’aHÎHHa, 3axBoproBaHHa (ocoônHBO npn 3axBoproBaHHax 

mKÏpn, cep^BO-cygHHHoï Ta ^rnpanbHoï HepBOBOï cncTeM) nrogn 3HaHHO HyTnHBimi 

go giï Ha h h x  cTpyMy. Ba^nHBe 3HaHeHHa Mae TaKO^ yBaæmcTb Ta ncnxiHHa roTOB- 

HicTb nrogHHH go mo ^ h h bo ï He6e3neKH ypa^eHHa cTpyMOM. B nepeBaæmn ôinbmocTi 

BHnagKÎB HecnogiBaHHH eneKTpHHHHH ygap nproBogHTb go BaæHHx HacnigKÎB, Hrn: 

npn ycBigoMneHHi nrogHHoro icHyroHoï He6e3neKH ypa^eHHa.

Y mo bh  HaBKonnmHboro cepegoBHrn,a MO^yTb nigBumyBaTu He6e3neKy ypa^eH- 

Ha nrogHHH eneKTpHHHHM cTpyMOM. TaK y  npHMÏrneHHax 3 bh c o k o m TeMnepaTyporo Ta 

BigHocHoro BonoricTro noBÎTpa HacnigKH ypa^eHHa MO^yTb 6 y ra  BaæHHMH, ocKinbKH 

3HaHHe noTOBHgineHHa gna nigTpHMaHHa TennoôanaHcy Mrn: opraHÎ3MOM Ta HaBKonn-
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ttth îm cepegoBHrn,eM, npH3BogHTb go 3MenraeHHfl onopy Tina nrogHHH.

^nn npaBHntHoro BH3HaneHHn HeoôxigHHx 3acoôiB Ta 3axogiB 3axncTy nrogen 

Big ypa^eHHn eneKTpHHHHM CTpyMOM HeoôxigHO 3Hara gonycTHMi 3HaneHHn Hanpyr 

goTopKaHHn Ta CTpyMiB, rn,o npoxognrb nepe3 Tino nrogHHH.
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B xogi BHKOHaHHa ôaKanaBpcbKoï poôoTH ôynn onncam i BHpimem nocraBnem 

3agani.

B po3gim “Po3paxyHoK eneKTpHHHoï Mepe^i” 3Hangem noTOKH noTy^HOCTÎ Me- 

pe^i npn HopMantHHx pe^HMax poôoTH, BTpaTH noTy^HOCTÎ b  eneMeHTax Mepe^i, b h - 

3Hanem BenHHHHH Hanpyrn b  TOHKax Mepeæi 3 ypaxyBaHHaM nonepenHHx CKaagoBHx.

B po3gmi “Po3paxyHOK eneKTpHHHoï nacTHHH CTaH^H i nigcTaH^H” 3anpono- 

HOBaHa cxeMa 3egHaHb, rn,o BpaxoBye Mô HHBÎCTb po3mnpeHHa, aKa 3aôe3nenye Ha- 

gÎHHÎCTb eneKTponocranaHHa B HopManbHOMy i aBapÎHHOMy pe^HMax poôoTH Ta gony- 

CKae MO n̂HBÎCTb BHKOHaHHa peMOHTHHx i eKcnayaTa^HHHx poôiT Ha OKpeMHx eneMe- 

HTaX CHCTeMH.

BnôpaHO ocHOBHe oôaagHaHHa nigcraH^H: BHMHKani, po3'egHyBaHÎ, BHMÎpwBa- 

nbHÎ TpaHC^opMaTopn CTpyMy Ta Hanpyrn, BKa3aHHH HeoôxigHHH MmÎMaabHHH Haôip 

BHMÎpwBanbHHx npnnagÎB gaa BCTaHoBaeHHa Ha nigcTaH^ax.

B po3gmi “Po3paxyHOK peneÔHoro 3axHCTy” npoBegem po3paxyHKH peneÔHoro 

3axHCTy TpaHc^opMaTopa: MaKCHMaabHHH CTpyMOBHH 3axHCT TpaHc^opMaTopa, k o m- 

ôiHOBaHa BÎgcÎHKa no CTpyMy i Hanpy3i.

N  doKyM.
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