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BBeneunue

Lenbr0 KypcOBOTO MPOEKTA SBISIETCS TPOSKTUPOBAHUE U OINIPEICIICHUE TTApAMETPOB AJICKTPH-
YEeCKOM CeTH, 3a/JlaHHOW KOH(HUrypaluu, KOTopas Heo0X0AuMa s 3JEKTPOCHAOKEHUS IECTH MyHK-
TOB MOTPEOJICHUS JICKTPOIHEPTHH. J{JIs1 AIEKTPHUECKONW CETH MPOU3BOIMTCS BHIOOP HANPSIKCHUS H
HOMUHAJIBHBIX MapaMeTPOB JIMHHUNA 3JIEKTpOrepeadn, BBIOOP MapKH U MOIIHOCTU TpaHC(HOpMaTOpOB.
Jlnist CHYDKEHUS! TIOTEph MOIUTHOCTH M HAaNpsDKEHHS B CETH, HA IMOJCTAHIHUSAX TPOU3BOIMTCS pacyer
KOMIICHCAIIMH PEaKTUBHOM MOIITHOCTH U BEIOOP KOMITEHCHPYIOLINX YCTPOMCTB.

JI1st IPOEKTUPYEMOI CETH COCTABIISIETCS] CXeMa 3aMEeIeHH sl TI0 JaHHBIM BBIOPAaHHOTO 000pY-
JIOBaHUSI ¥ TPOU3BOAMTCS pacyeT MEPETOKOB MOMIHOCTEH W HAIpsDKEHUH B y3nmax. s oOecriedeHus
HOPMATHUBHBIX OTKJIOHEHHHM HAaNpsKEHHs HA IIMHAX BTOPUYHOTO HANPSKCHMS MOJCTAHLIUN MPOCKTH-
pyeMoii ceTH, BBITIOIHICTCSI €r0 PEeryIupoBaHue. B kadecTBe CpelCTB peryJupoBaHusl MIPH BBITOHE-
HUHM KYPCOBOTO MPOEKTa MPUHUMAIOTCS TPaHC(HOPMATOPHI C PETYIHMPOBAHUEM PaOOYMX OTBETBICHUIN
noa Harpyskoit (PIIH). B HekoTOphIX ciydasx MOXKET MOTpeOOBaThCS BBHIOOP JOMOTHUTEIHHBIX
CPEICTB.

JIssi OKOHYATENIFHOTO aHaJM3a CIIPOSKTHPOBAHHOM CETH, ONPEICISIOTCS OCHOBHBIC TEXHHYE-
CKHE TOKa3aTelH.

/lucm
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1 BpiO0op HOMHUHAILHOTO HAIIPSKEHUS TUHUN

VicxonHble TaHHBIC O MOTPEOMTENAX IJICKTPOIHEPIUH, YKa3aHHBIC B 3aJIaHUH, IIPUBEICHBI B
tabmuue 1.1.

Ta6muma 1.1 — JlanAbIe 0 MOTPEOUTENSIX FTCKTPOIHEPTHHI

Howmep noxacraniumn 1 2 3 4 5 6
AxTuBHas momntHOCTE P, MBT 19 27 24 8 12 15
Koaddunment momrHoctH, cos@ 0,87 0,85 0,82 0,87 0,82 0,84
KonnuecTBo TpancdopmaTopon 2 2 2 1 2 2

B3aumnoe reorpaduueckoe pacroyioxkeHue MyHKTOB OTPEOICHUS AIEKTPOIHEPTUH, Y3I0BOI
nojacTaHiuu "A" ¢ ykazaHHeM KOHCTPYKTUBHOI'O MCIIOJHEHUS JIMHUN 3JeKTponepenaun (2 - AByXuern-
Has, 1+1 — 1Be oHOLETTHBIX, | — OJHOIIETTHAS ), MOIIIHOCTEH MyHKTOB MOTPEOICHUs, a TaK:Ke KOHPHU-
Typalyy CeTU IpUBeEIEeHbI Ha pUcyHKe 1.1 (B COOTBETCTBUU C 33JaHUEM Ha KypCOBOM ITPOEKT).

JUTMHBI TUHUM 3JeKTponepeaayu, OnpeaesieHHble ¢ Y4ETOM HepOBHOCTH Tpachl (5 %) u mac-
mrada, yKa3aHHOTO B 3aJJaHMM Ha KYPCOBOW MPOEKT, TAKXKe MPEICTABICHBI HA PUCYHKE 1.

Pucynok 1 — CxeMa 37€KTpUYECKON CETH

J1i1s BbIOOpa HOMUHAJIBHOTO HANPSKEHUS YI4aCTKOB CETH HEOOXOAMMO IIPOBECTH MpEABapHU-
TCJIbHBIC PACUCTHI IICPCTOKOB aKTUBHOU MOIIHOCTH ITIO HUM.
AKTHBHBIE MOIITHOCTH, TPOTEKAIOIIUE 10 JTUHUSIM dJIeKTponepeaaun, MBt

Pr.=Py,
Py.=P,,
P, x=P;+P,,
P, 3=P;+P;+PstPg,
Ps 'Ms-s +£4—6 +£3—4)+P6 '@4—6 +£3—4)+P4 '€3—4
£375 + ésfe + £4—6 + €374

P = P4 '(£4—6 +€5—6 +€3—5)+P6 '(gsfe +€375)+P5 %375
3-4 — >

Cys+ls g+l o+ 105,
P, =P, s—Ps,
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P4—6:P3—4_P4’

Py =19,
Pr.=217,
P, x=19+27=46,
P, 5=24+8+12+15=59,

12232423 2425)415-(23.2425)4825
Pas= 30.3123.2+23.2125 =17.500,

_ 8+(23,2+23,2+30,3)+ 15-(23,2+30,3)+12-30,3
30,3+23,2+23,2+25

Piy =17,500,

Ps.6=17,500-12=5,500,
P4.6=17,500-8=9,500.

IIposepxka:
Ps+P+Ps=P;3.5+P53.4,

12+8+15=17,500+17,500,
35=35.

Pacrnipenienenre akTHBHBIX MOIIIHOCTEH 110 CETH MPEICTABIEHO HA PUCYHKE 2.

Pucynok 2 — PacnipenienieHre akTUBHBIX MOLIHOCTEH 110 CETH

Jl1s mpeiBapUTENbHON OLICHKA HOMUHAJIBHOTO HAIIPSIKEHUS BOCIIOJIB3YEMCS IMIIUPUYECKUMHU

dbopmymnamu [1].
Hanpspkenue nns aByxuenHou JvHuM, KB

U_, =16 -3i_ -P_,

U, =16 -4[21,4-46 =89,622.

am | Slucm N Gokym [Todnucs | Jama
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Jns nuaun A-K npuHumaeTcs HoMuHaiabHOe HanpsbkeHue 110 kB.

Hanpsokenue nis ogHouenHou Juanm, kKB
Ul._f =4,34 -Jll._j +16-Pl._f ,

U, =434 /37,5+16-%=97,963.

Jns nuaun A-3 npuHUMaeTcs HOMUHalnbHOe HanpsbkeHue 110 kB.

Pe3ynbrarhl pacuera HanpsHKEHUH ISl OCTAIBHBIX JTMHUHN TIPEICTaBIICHBI B Ta0mie 1.2.

Ta6muma 1.2 — Pe3ynbpTaThl pacyeTa HAMPsOKSHUH JTMHUAN

JIDII n L, xm P, MBt Upacu, KB U,on, KB
A-K 2 21,4 46 89,622 110

A-3 1+1 37,5 59 97,963 110

K-1 2 17,9 19 68,710 110

K-2 2 12,5 27 68,579 110

3-5 1 30,3 17,500 76,451 110

3-4 1 25 17,500 75,795 110

5-6 1 23,2 5,500 45,766 110

4-6 1 23,2 9,500 57,446 110

/ucm
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2 Pacyer KOMIIEHCAIIMU PEAKTUBHOW MOIIHOCTH

Pacuer komneHcanuu peakTUBHOW MOIIIHOCTH IPOU3BOAUTCA B cooTBeTcTBHH C [1]. Onpene-
JISIeTCS TIPEACIIbHOE 3HAYCHUE PEAKTHBHON MOITHOCTH (077 TOTPEOIsIEMOi B y3/1aX Harpy3KH.
[IpenenbHOE 3HAUEHNE PEAKTUBHON MOILHOCTH, MBap,

QIT = tg ¢17 -P max,

rJ€e /g @ — HOpMaTuBHOE 3HaYeHue paBHoe 0,4 [2],
P, — HauOOIbIIas 3UMHSISL HArpy3Ka norpedureneii moacraniuu, MBT.

Jlisg cHWKeHus MoTpeOsIeHHs PeakTUBHOM MOIIHOCTH B KaXJIOM IYHKTE MOTpeOJIeHUs co

CTOPOHBI HHU3LICTO HAIIPAKCHHUA HCO6XO,Z[I/IMO YCTAaHOBUTHL KOHACHCATOPHBIC 6aTapeH MOIITHOCTBIO,
Magap,

QK = Qmax - QH,
Qmax,i = Pmax,i ’ tg(arCCOS ¢z) *

Jlns moacTanmmy 1:
0111=19-0,4=7,6 MBap,
Opaxs = 19-2g(arccos 0,87)=10,768 Maap,

Ox=10,768-7,6=3,168 MBap.

VYcranaBnuBaem komneHcupyrone ycranoBku 2xYKII(IT) 57-10,5-1350Y3 u 2xYKJI(IT) 57-
10,5-300Y3 cymmaphoit momHoCcThI0 Oy =3,3 MBap. B pesynbraTe BIOOpa THUIIA B MOIITHOCTH KOM-
MEHCUPYIOMINX YCTPOMCTB OMPEAEINSIOTCS PacUETHBIE HArpy3Kd B MYHKTax MOTPEONICHUs, KOTOpBIC
MCIIOJIb3YIOTCS AJISl BCEX MOCIENYIOMINUX PacYETOB MPHU MPOSKTUPOBAHUH CETH.

MourHoCTh pacu€THBIX HAarpy3ok, MB-A,
Smaxi :Pmaxi +j(Qmaxi 'QKHi):
Smax1=19+7(10,768-3,3)=19+77,468.

JIJIs oCcTabHBIX IMYHKTOB PacUéT BBITOJHICTCS aHAIIOTMYHO, U PE3YJIbTAThl PACYETOB MIPHBO-
nsrest B Tabimie 2.1.

/lucm
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Tabmuua 2.1 — Pe3ynbraThl pacuéra KOMIEHCAIUN PEAKTUBHONW MOLTHOCTH

IMoncranmus
HMapavierp 1 2 3 4 5 6
Pmax , MBT 19 27 24 8 12 15
g 0,567 0,62 0,698 0,567 0,698 0,646
0, ... Msap 10,768 16,733 16,752 4,534 8,376 9,689
g0, 0,4 0,4 0,4 0.4 0,4 0,4
Q,, , MBap 7,6 10,8 9,6 3,2 4.8 6
Oy 3,168 5,933 7,152 1,334 3,576 3,689
o o o N N N cn o™
z > S 25 2 5 2 2 2%
T n S w2 v S S
Q n K = < — 0 o o » d
2= — r? [@\] r? on # — — — —
o A < L o [N Y 1 1 | |
@ O 9 v N v N n e v VA
EEE == S< S<c S S S
O B = N N T 0 0 T
= > = A A ha o a3 s
22 s = = S S S SE
Y =
. 2 2 2 2 2 25
: 22 | 2% | 2@ | % | % | %%
< IS (@\] Q (@\] N (@) — (@l (@\ (ﬁ
KonnqveCTBo ’ 2 ) | ) )
CCKIINN
Ok ow » MBAp 3,3 6 7,2 1,35 3,6 3,825
L_S“m, MB-A 19+7,468 27+j10,733 24+j9,552 8+j3,184 12+j4,776 | 15+j5,864
10, 0,393 0,398 0,398 0,398 0,398 0,391

B pe3ynbTare ycTaHOBKHM KOMIIEHCHPYIOIIUX YCTPOMCTB CHU3MJIACh PEAKTHBHAs MOILHOCTbD,
KoTopasi OyneT mepenaBaTbes MO TpaHcpopMaTopaMm U JIMHHSIM JJIEKTpOINEepeaayu, CIeI0BaTelbHO,
CHU3ATCA ITOTEPU MOLIHOCTHU B CETH.

Ham
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3 Br100p HOMUHANILHBIX ITAPAMETPOB JIMHHUI B TpaHCc(hopMaTOpoB
3.1 Be1bop cevenwuii mpoBOAOB M MPOBEPKA UX IO HATPEBY

Br160op ceueHuii mpoBoIOB BO3AYIIHBIX JTUHUI 3JEKTpOIepeiadll OCYIECTBISETCS METOI0M

PKOHOMHMYECKOMU IJIOTHOCTH TOKa [3].
PacuetHoe cedenne mpoBooB, MM, ompenenseTcs mo Gopmyie

1
Fp — rr.lax ,
Js
rae [, — MaKCHMalbHBIM TOK HOPMaJbHOIO PEXKNMA, A;
J» — DKOHOMHUYECKas TUNIOTHOCTH TOKA, A/MM, npuHUMaeTcsa paBHoil 1,0 pu yucie yacos
HCIIOJIB30BaHUsI MaKcUMyMa Harpy3ku 6osee 5000 yacoB B ToI; 1,1A/MM* — 3001-

5000 u/rom; 1,3 A/mm*— 1000-3000 w/rox [1]. B gaHHOM KYpCOBOM IPOEKTE IPH-

HEMaeTcs paHoii 1 A/mm’.
Ceuenue, MONYYCHHOE B pe3yJbTaTe YKa3aHHOTO pacueTa, OKPYIIsieTcs 0 OnKaniero

CTaHJapTHOTO CEYCHHUS.
MaxkcuManbHbI TOK HOPMAJIBHOTO peXHUMa, A,

’ 2 2

l =—
- n: \/g ’ UH()M

rae P;n Q; — akTHBHAs M PeaKTUBHAsl MOILHOCTH, IIPOTEKAIOIHE IO 1j-0if IMHUH CETH,
MBrT, MBap;
1 — KOJIMYECTBO LETEH JIMHUU AJIEKTPOIepeaduu;
Uiony — HOMUHAJIBHOE HAIIPSHKEHUE JIMHNH, KB.

PeaxkTuBHBIE MOILHOCTH, IPOTEKAIOIIUE 10 JIMHUAM dJIEKTponepenayu, Msap,

Or.1=01,
Ok-=0>,
Qux=0110>,
043=031t04+05+0s,
_ O Uy g+l +05 )+ (U, o+l )+0,- (s,
Cys+ly g+l o+ 05,
— Q4 '@4—6 + ﬁs-s + £3—5) + Q6 'Ms-é + £3—5) + Qs %3—5
lys+ls g+l o+ 0, ,
Q5—6 = Q3—5 - Qs >
Q4—6 = Q3—4 - Q4 >
Ok.1=7,468,
Ok.2=10,733,
0,4.x=7,468+10,733=18,201,
04.579,552+3,184+4,776+5,864=23,376,

5

O

2

(O

0. .- 4,776°(23,24+23,2+25)+8,304-(23,24+25)+3,184-25 ~6.915
3 30,3+23,2+23,2+25 T

/lucm
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3,184-(23,2+23,2430,3)+5,864-(23,2+30,3)+4,776-30,3
30,3+23,2+11,6+25
0, , =6,915-4,776=2,139,

0, ( =6,909-3,184=3,725.

Q3—4 = :679097

[IpoBepka:
Os5t04+Q06=03.5103.4,
4,776+3,184+5,864=6,915+6,909,
13,82=13,824.

Pacnpenenenue MOUIHOCTEM MO CETH MPEACTABICHO HA PUCYHKE 3.

oy

2449552 75+/5,864

843184

Pucynok 3 — Pacnpenienenue MOIIHOCTEH 110 CETH
PacueTHble 3HaUEHNS YKa3aHHBIX BbIIIE TAPAMETPOB JUIs IMHUU A-3 COCTaBAT:

o (59%+23,376%)> 166,545
maxA-3— 2\/5110 - ) 5

166,545

FpA—3_ 1 =166,545

Brei6upaercs mpoBox mapku AC-150 c¢ mapamerpamm r;=0,85 Owm/km, x,=0,42 Om/kMm,
15,,=4454 A. Bce nanpHeiimme pacy€rel CBOATCS B Tabmuiry 3.1.

/lucm
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Tabnuna 3.1 — Pe3ynbTaThl pacueTa 1o BEIOOpY CEUeHUI MPOBOIOB

P, 0, Usion, 2| Mapka a6 OTKITI0YaeMast
MBt | MsBa kB | [mao A | FoMM poBOAa Loom A | T, A JTMHUSA

A-K | 2] 46 18,201 | 110 [129,825]129,825| AC-120 380 [259,650 1 mens
A-3 |1+1] 59 23,376 | 110 |166,545[166,545| AC-150 | 445 |333,090 1 mens
K-1 2 19 7,468 110 | 53,575 | 53,575 | AC-70 265 107,151 1 nenn
K2 | 2| 27 10,733 | 110 | 76,250 | 76,250 | AC-70 265 | 152,500 1 mens
1
1

Jlvaug | n

3-5 17,500] 6,915 110 | 98,762 | 98,762 | AC-95 330 | 197,512 3-4
3-4 17,500] 6,909 110 | 98,750 | 98,750 | AC-95 330 |197,512 3-5
129,724 3-4

5-6 1 5,500 2,139 110 | 30,974 | 30,974 | AC-70 265

67,789 3-5
152,320 3-5
4-6 1 19,500 | 3,725 110 | 53,558 | 53,558 | AC-70 265 45.193 34

IIpoBepka mpoOBOAOB 10 HArPEBY BBIMOIHAETCS ISl HECKOJIBKUX PEXKHMOB:

1. OTkII0YeHNE OJJHOM M3 LENel NBYXUEMHOW JUHUM dJIeKTporiepenadn. JJaHHbIi pexum xa-
paKTepu3yeTcsl yBEIMYEHMEM MaKCUMAJIbHOTO TOKA B JIBa pa3a BO BTOPOM LIETIH.

2. OTKJII0YEHHE TOJOBHBIX YYaCTKOB 3aMKHYTOM ceTu. Pactipenenenre MOIHOCTEN 10 CETH B
JAHHBIX PEeXKUMAaX OIpeaesieTcss UCXO U3 mepBoro 3akoHa Kupxroda [1] u npeacraBieHo Ha pUCyH-
Kax 4 u 5.

CoOTBETCTBYIOIINE 3TUM PEKHUMaM TOKH, PUBEIEHBI B Tabnuue 3.1.

CpaBHEHHE TOKOB TIOC/I€ABAPHIHBIX PEKUMOB ["“ JUTsl KaXKI08 JIMHUK C JTOMYCTHMBIMU 110 Harpe-
BY Iy, TIOKA3aJI0, YTO IS KaKIOrO y4acTKa CETH BBINONHsETCS ycaoBue I'°< I,,, CIeN0BaTENBHO, BCE
MapKH IPOBOJIOB BBIIEPKUBAIOT HATPEB JUIMTEIBHO MPOTEKAIOIIMMHU TOKAMH.

124,776

%5,
27,
,&2{

2449552 15+/5,864

843184

1957468

Pucynok 4 — PactipeienieHre MOIIHOCTEH MO CETH NTPU OTKIIOUEHUH 3-5

/lucm
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CyMMapHbIe MOTEpH HampspKeHUs 10 Haubolsiee ynal€HHOTO MyHKTa B CETH OJHOTO HOMH-
o U 0
JIBIX aBapUUHBIX OTKIIOUEHHSIX JIMHUH He 6oee 20 %.

24419552

8431684

197468

Pucynok 5 — Pacnipeenenre MOIIHOCTEN MO CETH TPU OTKIOUYEeHUH 3-4

3.2 [IpoBepka 1o AOMYCTUMOM MOTEPE HANPSIKEHUS

[Totepu HanpskeHus omnpenenstorcs no Gopmyne [1], %

P -r+0 -x
AUl'j: y y

n-U?

=-1,-100%,

rae Pj;u Q; — akTUBHAs M peaKTHBHAsA MOIHOCTH Ha i-] yyacTke, MBT, MBap;

%y,X, — IHOTOHHbIE AKTUBHOE U MHAYKTHBHOE conpoTuBieHus, Om/km, [1].

HaJILHOTO HANPSDKEHUS B HOPMAIBHOM PEKMME HE JOJKHBI IIPEBBIIATh 15 %, a npu Hauboee TIKE-
AU x.1=

Jnst muaun A-6 nmoteps HanpsHKEHUsI B HOPMAJIbHOM PEXKUME COCTABUT:

19-0,46+7,468-0,444

. . 0/ — 0
3110 17,9-100%=0,892 %.

PesynbTathl pacuéra 1 OCTANbHBIX JIMHUI MPUBEACHBI B Tadmuie 3.2.
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Tabmuua 3.2 — Pe3ynbraThl pacuera noTepb HAMPSHKEHUS B IMHUAX dJIEKTporiepesay

Juamsa | n | [, km |7y, OM/EM |x9, OM/KM| R, Om X, Om AUY% | AUuus %0 g;fgﬂ
A-K 2 | 214 0,27 0,427 2,889 4,569 1,786 3,572 1 memnb
A-3 1+1| 37,5 0,21 0,42 3,938 7,875 3,441 6,882 1 memns
K-1 2 17,9 0,46 0,444 4,117 3,974 0,892 1,784 1 memnb
K-2 2 12,5 0,46 0,444 2,875 2,775 0,888 1,776 1 memnb
3-5 1 30,3 0,33 0,434 9,999 13,150 2,198 4,395 3-4
3-4 1 25 0,33 0,434 8,250 10,850 1,813 3,626 3-5
2,799 3-4
5-6 1 23,2 0,46 0,444 10,672 10,301 0,667 1.465 35
3,287 3-5
4-6 1 23,2 0,46 0,444 10,672 10,301 1,155 0.977 34

[ToTepn HanpsHKEHHS ONMPEAEISIIOTCS 10 HanOoJee YAaJIeHHON TOUYKH OJJHOTO HOMHUHAIBHOTO
HanpsOKeHUs (B 3aMKHYTOH CETH — 3TO TOYKA MMOTOKOpa3esa MOIHOCTEH, moAcTaHus 6):

Hopmanvhbiii peorcum.

AU y3.5.6=AU 1.3+ AU3.5+AUs.4, %,
AU,.3.5.6=3,441+2,198+0,667=6,306 %,

AU 3.4.67AU 1 31AU3 AU, Yo,
AU,3.4.6=3,441+1,813+1,155=6,409 %.

AU g mAU kAU, %,
AU,4k.=1,78610,892=2.678 %.

IToTepu HanpsKeHUS B HOPMAJILHOM PEXUME HE MIPEBBIIAIOT A0IycTUMBIE 15%.

Hocneasapuiinolii pesicum.

OTKJIIOUEHHE JIUHUA 3-5:

AU s =AULs+ AU + AU + AUY,
AU, =3,44143,626+0,977+1,465=11,819 %.

OTKIIIOueHue JUHUA 3-4:
AUYS s o =AU+ AU + AU +AULY,
AU, =3,441+4,395+2,799+0,977=11,611 %.

Jns peyxuenssix JIDIT norepu HanpsiKeHHs B TOCI€aBAPUITHOM PEXKUME HAXOIATCS CIIey-
IOIUM 00pa3oM:

AU =n-AU,_;.
AU™ 4.5=2-3,441=6,882%.
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OTkIiIroueHye oqHoH nemnu A-3:

AU™ 435.6=AU™ 43+AU3.5+AUs.6, %,
AU™ 4.3.5.6~6,882+2,198+0,667=9,747 %,

AU™ 4346~ AU 4 3tAU3.4+AUyLs, %,
AU™ 4.3.4.6~60,882+1,813+1,155=9,850 %.

Otxmouenue onnou nenu A-K-2(1):

AU™ 4 k= AU™ (g +AU™ k4, %,
AU4.x.=3,572+1,784=5,356 %.

ITotepu HanpsKeHUs B NIOCI€aBapUHHBIX PEKUMaxX HE MPeBbIIIAtOT fonycTuMsele 20 %.

B PE3YIbTATC MOXKHO CACIIATh BBIBOI, YTO CCUYCHHUA MMPOBOAOB BO3JYIIHBIX JIMHUY SJICKTPOIIC-

penayu, BBIOpaHHBIE METOJJOM SKOHOMHUYECKOHN IUIOTHOCTH TOKA, YAOBJIETBOPSIOT YCIOBUSM PaOOTHI,
KaK B HOPMaJIbHOM, TaK U B MOCJI€aBaPUIHBIX PEXKUMaX.

3.3 BriOop Mapku ¥ MOIIIHOCTH TPaHC(HOPMATOPOB

Br16op momrHocTH TpaHchOpMaTOPOB Ha MOACTAHIUSAX IPOU3BOIUTCS U3 YCIOBUS PAaBEHCTBA

X HOMHMHAJIbHBIX MOH.[HOCTGﬁ 1 BBIINIOJIHCHU HCPABCHCTBA!

mp.HOM. mp.pacy.

raoe S

mp.HOM.

— HOMUHaJbHAsI MOIIHOCTH TpaHchopmaTopa, MB-A;

— pacueTHas MOIIHOCTh TpaHchopmaTopa, MB-A.

mp. pacy.
B cnydae yctanoBkH 1BYX U O60Jee TpaHC(POPMATOPOB:

S

max, i

S e, = L
mp.pacy. (l’l _ 1) . 1’4

raoe S

max, i

— MaKCHUMaJIbHas MOJIHAsk MOIIHOCTh HAarpy3KH nojactaniuu, MB-A;

1 — KOJIMYECTBO TpaHc(HOpMaTOpoOB, IIT.;
1,4 — yciioBHO IprHUMAaeMbIii KOA(QPHUIHUEHT TOMYCTUMON aBapuiHON TIeperpy3KH.

[Tpumep pacuera BeIOOpa TpaHCHOPMATOPOB HA MOACTAHITNN Nel:

_ (19°+7.468%)™
mp.pacy. (2_1)1,4

=14,582.

Bri6upaercs tpancdopmarop momHocThio 16 MB-A Mapku TJIH-16000/110. ITapameTpsr

TpaHchopMaToOpoB MpeacTaBieHsl B Tabmuue 3.3 [2].
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Tabnuna 3.3 — BeiOop uncna 1 MOIIHOCTH TpaHCHOPMATOPOB

Ne | Soucpis | S paci> | Spon. Mapxa o | Yrow KB x| AP | AQ,
TII | MB‘A | MB‘A | MB-A | Tpancdopmaropa BH |gg| OM | Om | MBr | MBA
1 20,415| 14,582 16 TAH-16000/110 |2 | 115 | 11 | 2,19 |43,35| 0,038 | 0,224
2 129,055| 20,754 25 TAH-25000/110 | 2| 115 |10,5| 1,27 |27,95| 0,054 | 0,350
3 25,831 18,451 25 TAH-25000/110 | 2| 115 |10,5| 1,27 |27,95| 0,054 | 0,350
4 |8,610 | 8,610 10 TAH-10000/110 | 1| 115 | 11 | 7,95 | 139 | 0,014 | 0,070
5 [12,916] 9,225 10 TAH-10000/110 | 2| 115 | 11 | 3,975 | 69,5 | 0,028 | 0,140
6 [16,105] 11,504 16 TAH-16000/110 |2 | 115 | 11 | 2,19 |43,35]| 0,038 | 0,224

WUtoro 0,226 | 1,358

[TapameTpsl TpaHchOpMaTOPOB AaHBI C YUETOM UX KOJUYECTBA: CONMPOTHUBIIEHUE YMEHBIICHO

B ZIBa pa3a, a MOIIHOCTB XO0JIOCTOI'0 X0/1a YBCIIMYCHA B IBA pa3a.

3.4 Pa3paboTKa CXeMbI AJIEKTPUIECKUX COCTUHCHUH CETH

CxeMma 3JIeKTPHUECKON CETH OIpeesAeTCsl IPUMEHSIEMbIMA HOMUHAIbHBIMU HAIIPSDKEHUSMH,
YHCIIOM CTYIeHeH TpaHchopMauu, HaJe)KHOCTBIO 3JIEKTPOCHAOKEHHSI TTOTpeOUTENeH FIEKTPHIECKOM

SHEPTHH, CXEMaMHU IJIEKTPUICCKUX COCTUHEHHUH MOCTaHITUH.

I'maBHas cxema SJICKTPHUICCKUX COG,Z[I/IHGHI/Iﬁ HOI[CTaHI_II/Iﬁ B£,16paHa C UCIIOJB30BaHUECM THUIIO-

BbIX cxeM PY-35-750 kB [4] u uzo06pakeHa Ha pUCyHKe 6.

Ham
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4 Pacuét mapaMeTpoB CXEMbI 3aMEIICHHSI CETH U OCHOBHBIX PEXKUMOB €€ paboThI

Cxema 3aMeleHnsT COCTABIISIETCS] HA OCHOBE MPUHIIUITUAILHON CXEMbl PAOHHON CETH M 00b-

€IMHSET B ceOe CXEMBI 3aMEIICHUs TPAaHC(POPMATOPOB, JTMHUHN IEKTPOIIEPEIauH.

ComnpoTHBICHUS JIMHUKA 3JeKTporiepenad mnpuBeneHbl B Tabmuie 3.2. ConpoTUBICHUS U
MOIIIHOCTH XOJIOCTOTO X0/a TpaHc(hopMaTopoB MpHUBEACHHI B Ta0nwuie 3.3. 3apsaHble MOUTHOCTHU JIH-

HUU TIpUBEIeHBI B Tabure 4.1.

Jluaum snexTponepenayn npeacrapisitores I1 - oOpa3HbIMU cXeMaMM 3aMeIIeHuUs, IBYyX00MO-
TOYHbIE TpaHCPOPMATOPHI MPeACTaBIAIOTCS [-00pa3HbIMU cXeMaMH 3aMelIeHUs, TPeXOOMOTOUHbIE 1

aBTOTPAHC(HOPMATOPHI TPEXITYIEBOU 3BE3/I0H.

3apsiiHas MOIIHOCTh JIMHUM, MBap

O, n-U, b,

HOM

2 2

b

rae by - EMKoCTHas TPOBOAUMOCTE, CM/KM, [1].

IIpuBenem nmpumep pacuera Jyuist TuHUU A-3:

0. 2:110%2,7-10°37,5

> > =1,225.
Tabmuua 4.1 — 3apsaHbIe MOIHOCTH JINHUHA
JInans n L, xm b()'IO'6 CM/kM Qzaj , MBap
A-K 2 21,4 2,66 0,689
A-3 1+1 37,5 2,7 1,225
K-1 2 17,9 2,55 0,552
K-2 2 12,5 2,55 0,386
3-5 1 30,3 2,61 0,478
3-4 1 25 2,61 0,395
5-6 1 23,2 2,55 0,358
4-6 1 23,2 2,55 0,358

CxeMa 3amenieHus n300pakeHa Ha PUCYHKe 7.
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4.1 Pacuer pexxuMa MaKCUMaJIbHBIX HAarpy30K

Pacyer pexxumMa MakCUMaJIbHBIX HArpy30K BBIIIOJHAETCA METOAOM IOCIENOBATENIbHBIX IIPH-
OmmkeHuit (Bce MOIIHOCTU yKa3anbl B MBA). B kauecTBe nepBoro npuOinkeHus (Ha IepBOM dTarie
pacueToB) MPUHUMAETCS, YTO HANPSKEHUS B y3J1aX paBHbl HOMUHAJIbHOMY HanpsbkeHuro. [Ipu nanHom
YCIIOBUYM HaXOJASTCSI MOIIIHOCTH B KOHIIE M HayaJle KayKJI0ro y4acTKa CXEMbI 3aMELEHUS CETH C YUETOM
IIOTEPh MOLIHOCTH B MPOJOJIBHBIX CONPOTHUBIICHUAX, 3aPSAIHBIX MOIIHOCTEW JTUHUM JJEKTpoIepesadn
Q. u notepp B cranu tpaHchopmaropoB AS . Ilorepu mMomuoctH AS H 3apsaHble MOIIHOCTU O
onpexaenstores no U,,,. Ha BTopom 3tane pacyeToB no HalI€HHBIM 3HAYEHUSIM MOILIHOCTEW U Hamps-
AKEHHIO 0a3MCHOTO y3/1a HaXOJATCsA HAPSKEHMs B y3J1aX ¢ YY€TOM IOTEeph HANpsKEHUs B JIMHUSX U B
TpaHchopmaTopax.

MorHocTh Havyana BeTBU, MB-A Haxonutcs 1o hopmyiie

k) %
gf :§§+A§:§§+%.(R{f+j)(y)’

rae S f - TI0JIHAg MOIIHOCTH KOHIIa BeTBU, MB-A;
AS - motepu MoIHOCTH B BeTBU, MB-A;
Pf - aKTHBHAs MOIIIHOCTH KOHIIa BeTBU, MBT;
Qlf - peakTHBHAas MOIIIHOCTh KOHIIAa BETBU, MBap;
R, - akTHBHOE CONPOTHBIICHHE BETBH, OM;
X, - THAYKTUBHOE CONPOTHBIICHHE BETBU, OM;

U, - HOMUHQJIbHOE HallpsKEHUE BETBH, KB;

HOM

ij - HOMep Havaja U HOMep KOHIIa BETBU COOTBETCTBEHHO.

i 2 P 2
st -5t eas-gt LG ey

Sy =S, =19+j7,468,

K \? K \?
st =t LA ),

19°+7,575°
Sy =19+j7,575+ — o7 (2.190+j43,350)=19,076+j9,074,

ST, =8, =27+j10,733,

K \? K \?
R I GE R G5 I P

HOM

n 2
S =27+10,733+ 27—111((’)273—3 (1,270+j27,950)=27,089+{12,683,

Sy =S8, =24+j9,552,

/lucm

19

am | Slucm N Gokym [Todnucs | Jama




K \? K \?
§;3:SK +(PS—3) t(QS_S) '(R873+jX873),

=8-3
HOM

2 2
S” . =24+i9,552+ 2“—?19052& (1,270+]27,950)=24,070+i11,093,

Sioy =S, =84j3,158,
(R.) +2(Q{é_4)2 (x

HOM

82+3,184%
S, =8+j3,184+ T 1(7,950+7139,000)=8,049+j4,036,

H K .
Sioa =804+ to—a T JX 04 ) >

S;=12+j4,751,
B O]

HOM

2+ 2
SI, =12+j4.776+ 1200 (3,975469,500)-12,055+5.734,

H
§11 5

=S}, 11-5 +jX11—5)’

115

St =15+j5,996,

(BE,) +(08,)
U2

+ 2
S = 1545, 864+15—1f082ﬁ (2,190+]43,350)=15,047+j6,793.

H K
§12—6 = §12—6 +

) (R12—6 + X ) >

OnpenenuM MOTOKOpacHpeaeeHue B KOJbLeBOM ceTh. Cxema 3aMelIeHHs] KOJIBbIEBOU CETU MO-
XKeT OBITh MpUBE/IeHA K OoJiee MPOCTOMY BUAY, PUCYHOK 8, €CIIH €€ MBICJICHHO pa3/JeluTh 110 HCTOYHH-

P P P
Ky IUTaHMs — [IOACTAaHLIMU 4 U BBECTU PacUETHBIC HATPY3KU S, S,, U §,, KOTOPbIEC PABHBIL:

. QCS—ll . QCll—lZ
+AS -
=11-5 —-J 2 J 2

S! =12,055+j5,734+0,028+j0,140-j0,478-j0,358=12,083+j5,038,

S =S

=11-5 H

SlO = SlO 4 +ASlO 4 QC; 20— chlz )

S" =8,049+4,036+0,014+j0,07-j0,395-j0,358=8,063+j3,353,

S-St vasy, - Q- G

Sh =15,047+j6,793+0,038+j0,224-j0,358-0,358=15,085+]6,301,
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] g5 Y B/ 4-6 g
B35 s 6 w1

99991315 10672510301 10672410301 42541085

1770247557 561942513 946643768 1752947 141
1208345038 1508546 301 806343353
1773547583 561942513 946643, 786 176214723

82541085

10672410301

999973 15

10672410301

955843877

565242545 1766847555

1208345038 1506546301 806343353

180427987

Pucynok 8 — [Ipomexyrounbie mpeoOpa3oBaHus CXEMbl 3aMEIEHHsI 3aMKHYTON YacTH CETH

* * * * * *
P p p
STzt zontzsi0)T ST (Z 10t 25107 S 100 Z 50
* % * *

ZgntZ 2t Z 1027 Z 810

§ 8-11—

* * * * * *
p p p
ST (zwntznntza)t ST (z et zen)tS 1 Zsn

* * * *

ZgntZ a2t Z w2t Z g0

§ 8-10—

CHavana HeoOXOIMMO OIpPEENIUTh pacHpeAe]eHUe MOTOKOB MOIIHOCTH 0e3 ydera MOoTepb
MOITHOCTH B JIMHUSAX, 00Pa3yIOUIHii 3aMKHYTBII KOHTYP.

(12,083+5,038)(10,672-110,301+10,672-j10,301+8,250-10,850)+
+(15,085+j6,301)-(10,672-j10,301+8,250-10,850)+
+(8,063+j3,353)-(8,250-10,850)

Sen= 9,999-j13,150+10,672-j10,301+10,672-]10,301+8,250-10,850 =17,7024j7,551,
(8,063+j3,353)-(10,672-j10,301+10,672-j10,301+9,999-]6,467)+
+(15,085+j6,301)-(10,672-j10,301+9,999-j13,150)+
+ +j - -j
Ssa0 9,999-j13,150+§1)2,8(;2%j335232ﬁ)ﬁii-ﬂé’,;g?ls,zso-10,850 =17,52947,141,
[IpoBepka:

§8-11+§ 8-10=§p 11+§p 12+§p 10
17,702+j7,551+17,529+i7,141=12,083+j5,038+15,085+i6,301+8,063+3,353,
35,231+714,692=35,231+j14,692,

V3en 12 (IIC 6) sBisieTcst TOYKOH pa3zesia MOIHOCTEH, TaK KaK MOITHOCTh K JJAHHOMY Y31y
IIOCTYIAET € IBYX CTOPOH. KOIBIEBYIO CETh MOXKHO IIPEACTaBUTh B BUJIE PaAUAILHON, pa3/IEIUB e 110
y3ny 12.
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P
Sll’

Sll 12 S
S* 1 1L=17,7024j7,551-12,083+j5,038=5,619+j2,513,

gﬁ%z _ SK n (Plll{—lz )2 (Qllf—u )2 . (R

=8-11

— Zl11-12 Uj(m 11-12 + ]Xl 1-12 ) 4
2 2
S =5.6194(2,513+ > ’6191 1 022’5 13 (10,672+10,301)=5,652+2,545,
S< . =8" +st

=8-11

Sk |, =5,652+j2,545+12,083+j5,038=17,735+7,583,

K )2 £ )2
+(P8—11) J;(qu) (Rew+%,),

=11-12 =11

st o=gX

=8-11 =8-11

HOM

17,735%+7,583>
1107

SY =17,735+{7,583+ (9,999+j13,150)=18,042+7,987,

§11f)—12 = §8—12 _§f)2 >
§K 1012=17,529+)7,141-8,063-j3,353=9,466+3,788,
2 2
(RS n) +(0510) .
U? (

HOM

9,466°+3,788>
1107

H K
§10712 - §10712 +

10-12 + leO—lZ ) 4

S =9.466+3,788+ ((10,672+j10,301)=9,558+i3,877,

K H P
SS 10 _Slo 12 +SlZ’

SX =9,558+3,877+8,063+i3,353=17,621+{7,230,

=8-10

PK
Egl_lo :§§_10 +( 8—10) t(QS_IO) '(Rg,lo +ng,10)a

HOM

17,621%+7,230%

S =17,621+j7,230+ (8,250+j10,850)=17,868+i7,555,

D510 1107
SlK3_8 :S;—[_ll Sg " +S8 , +ASS - QC13 8 QCS—ll _jQCS—lO ,
- - 2 2 2

SX  =17,868+7,555+18,042+7,987+24,070+11,093+0,054-+0,350-

-11,225-j0,478-10,395=60,034+i24,887,
2 2
L (BL) +(05)

iﬁ 8 S13 g T U? '(Rls—g +jX13—8)7
2+ HOM 2
5" =60,034+24,887+ 60’0341 1 0224’887 (3.938+{7.875)=61,408+{27.636,
SE =87 4 ASH QC;-9 ,

SX , =19,075+j8,961+0,038+j0,224-j0,552=19,113+j8,633,

am | Slucm N Gokym [Todnucs | Jama

/lucm

22




K \? £ Y
(]314—9) —Z(QM_Q) '(R1479 +jX14—9)’

HOM

19,113%+8,633°
110°

H K
§14—9 = §14—9 +

St =19,113+8,633+

=14-9

(4,117+j3,974)=19,263+{8,777,

§ﬁ—7 = if—z + Aﬁ;{fz - ]% >
§1[:77 =27,089+712,683+0,054+70,350-j0,386=27,143+j12,647,
2 2
(Pi.) +(0is) {
2

H K
§14—7 = §14—7 +

R1477 + jX1477) ’
27,143°+12,647*

H .
S, =27,143+j12,647+ 1102

Dia-7

(2,875+j2,775)=27,356+{12,853,

§K _gf gf _ Ociaq . Ociao . O3 14
D314 = R4-7 TR 49 —J ) J ) J >
§f§714 =27,356+j12,853+19,263+;8,777-j0,386-j0,552-j0,689=46,619+j20,003,

PELY +(05.)
( 13—14) E(Q”-”) .(R13714+ jXB,H),

HOM

46,619°+20,003>
110°

2

H K
§l3—l4 - §13—14 +

St =46,619+j20,003+

=13-14

(2,889+j4,569)=47,233+j20,975,

S,= Eg-u +§1]§_g -J QC;S - QC12314 ,

S, =47,233+j20,975+61,408+j27,636-1,225-j0,689=108,641+j46,697.

Jlajiee BBINIOJIHAETCS pacyeT HAIpPsDKEHUN B y3JlaX CETH C yd4eToM norepb. Hampsokenue Ha
mYHax noactaHuuu A npuHuMaercs paBHbiM 1,09'110=119,900 kB. ®opmyna aig pacyera Hampsixke-

HUM uMeeT BHUJ, KB:

U,=U, -AU,,
sz] 'Rz‘—' +Qi1;1‘ 'Xi—'
AUz'j = J J U J J ,
Us=U 53— P 135 Ri5+ 0" 135 X3y
Ui ’

61,408-3,938+27,636-7,875

U s=119,900 - 119,900 =116,068,
U'=U s Py 3Ry 3+ Q" 83 X3 3
Us ’
U’ =116.,068 - 24,07-1,27+11,093-27,95 ~113.134,

116,068
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BH
10,5

U s=113,134- 115

=10,33.

[IpousBenem pacuer noTepb aKTUBHOM MOIIHOCTH B ceTh, MBT:

Agf:gH—P.K

ij >

AP 53=61,408 - 60,03=1,374.
Pacuer B ipyrux sJIeMeHTax CETH CBEACHBI B Tabmuibl 4.2, 4.3.

Tabmuma 4.2 — Pe3ynabTaThl pacdeTa MOITHOCTEH M HAIIPSDKCHHI

Jlunus [Pk, MBt| Qk, MBap |R, Om| X, Om |Pu, MBt | Qu, MBap | Un, kB | Uk, kB | AP,, MBr
A-K | 46,619 20,003 | 2,889 | 4,569 | 47,233 20,975 119,900 | 117,963 0,614
A-3 | 60,034 24,887 13,938 | 7,875 | 61,408 27,636 119,900 | 116,068 1,374
K-1 19,113 8,633 4117 | 3,974 | 19,263 8,777 117,963 | 116,995 0,150
K-2 | 27,143 12,647 | 2,875 | 2,775 | 27,356 12,853 117,963 | 116,994 0,213
3-5 17,735 7,583 9,999 | 13,150 | 18,042 7,987 116,068 | 113,609 0,307
3-4 17,621 7,230 8,250 | 10,850 | 17,868 7,555 116,068 | 114,092 0,247
5-6 5,619 2,513 10,672| 10,301 | 5,652 2,545 113,609 | 112,847 0,033
4-6 9,466 3,788 10,672] 10,301 | 9,558 3,877 114,092 | 112,848 0,092
Hroro 3,030

Tab6muma 4.3 — Pe3ynbTaThl pacyeTa MOITHOCTEN M HAIIPSDKCHHI

Pk K Pu H UHH, AP,

II/cT MB,T 1\/([2]3 a,p R, OmMm | X, Om MB,T NIQBa,p Un, kB | Uk, kB «B M BJT
1 19 7,468 | 2,190 | 43,350 | 19,075 | 8,961 | 116,995 | 113,317 | 10,839 | 0,075
2 27 10,733 | 1,270 | 27,950 | 27,089 | 12,683 | 116,994 | 113,670 | 10,379 | 0,089
3 24 9,552 | 1,270 | 27,950 | 24,070 | 11,093 | 116,068 | 113,134 | 10,330 | 0,070
4 8 3,184 | 7,950 139,000 8,049 4,036 | 114,092 | 108,614 | 10,389 | 0,049
5 12 4776 | 3,975 | 69,500 | 12,055 5,734 | 113,609 | 109,680 | 10,491 | 0,055
6 15 5,864 | 2,190 | 43,350 | 15,047 | 6,793 | 112,848 | 109,946 | 10,517 | 0,047
Hroro 0,385

CymMmapHble Harpy304Hbl€ IOTEPH aKTUBHON MoIHOCTH, MBT
AP; =3,030+0,385=3,415.
4.2 Pacy€t nocieaBapuitHbIX pEKUMOB

Crnenyer oTMETUTbh TpU HauOoJiee TAXKENbIX MOCIEaBaPUUHBIX PEKUMA: OTKIIOUYEHUE JIMHUU
3-5, oTKIJIIOYEHUE JTUHUM 3-4 U OTKJIIOUEHUE OAHOM 1enu JUHUU A-3. [Ipu 3ToM HanpspkeHue Ha IH-
Hax nojactaHuuu A npuHumaetcs paBHbiM 1,05-110=115,5 xkB. Pe3ynbpTarsl pacuera pexuma OTKIIIO-
YeHHUs JIMHUU 3-5 puBeAeHbl B Tabnaumnax 4.4 u 4.5, pexxuMa OTKIIOYEeHUs JIMHUH 3-4 B Tabiunax 4.6 u
4.7, oTkimodyeHne ogHoH nenu A-3 B tabmmiax 4.8 u 4.9. Otaudune cXeMbl 3aMeIeHHs B IocieaBa-
PHUIHBIX peXKHMaxX OT CXEMBI 3aMELICHNs B MAaKCHMAJIBHOM PEXUME OyAeT 3aKII0YaThCsl i TIEPBOTO
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Y BTOPOT'O PEKUMOB B OTCYTCTBUU JUHUH 3-5 1 3-4, a U151 TPETHErO pekKMMa B YBEJIUYEHUH B J[Ba pa3a
COIPOTHUBIICHUS JIMHUU A-3 M YMEHBIIECHUH B JIBa Pa3a 3aps,IHON MOIIHOCTH AaHHOM BJI.

Tabmuia 4.4 — Pe3ynabTaThl pacdyeTa B OCICaBAPUMHOM PEKUME TIPH OTKIIOUCHUH JTUHUU 3-5

Jlunus | Pk, MBT| Qk, MBap |R, Om| X, Om |Pu, MBr | Qu, MBap | Un, kB | Uk, kB | AP,, MBr
A-K | 46,619 | 20,003 |2,889| 4,569 | 47,233 20,975 | 115,500 | 113,489 0,614
A-3 | 61,364 | 26,828 |3,938| 7,875 | 62,824 29,747 | 115,500 | 111,330 1,460
K-1 | 19,113 8,633 4,117 | 3,974 | 19,263 8,777 113,489 | 112,483 0,150
K-2 | 27,143 12,647 | 2,875 | 2,775 | 27,356 12,853 | 113,489 | 112,482 0,213
3-5
3-4 | 36,172 16,078 | 8,250 | 10,850 | 37,240 17,483 | 111,330 | 106,867 1,068
6-5 | 12,083 5,516  |10,672| 10,301 | 12,239 5,666 102,833 | 100,995 0,156
4-6 | 27,324 11,967 |10,672| 10,301 | 28,109 12,725 | 106,867 | 102,833 0,785

Hroro 4,446

Tabmuma 4.5 — Pe3ynabpTaThl pacyeTa B OCICaBAPUMHOM PEKUME TIPH OTKIFOUCHUH JTUHUU 3-5

Pk, Qx, Py, Qmx, Unn, AP,

[T/er MBr | Msap R, Om | X, Om MBT Meap Un, kB | Uk, kB «B MB1
1 19 7,468 | 2,190 | 43,350 | 19,075 | 8,961 | 112,483 | 108,658 | 10,393 | 0,075
2 27 110,733 | 1,270 | 27,950 | 27,089 | 12,683 | 112,482 | 109,024 | 9,954 | 0,089
3 24 9,552 | 1,270 | 27,950 | 24,070 | 11,093 | 111,330 | 108,271 | 9,886 | 0,070
4 8 3,184 | 7,950 [139,000] 8,049 | 4,036 | 106,867 | 101,018 | 9,663 | 0,049
5 12 4,776 | 3,975 | 69,500 | 12,055 | 5,734 | 100,995 | 96,575 9,238 | 0,055
6 15 5,864 | 2,190 | 43,350 | 15,047 | 6,793 | 102,833 | 99,649 | 9,532 | 0,047

Hroro 0,385

Tabmuua 4.6 — Pe3ynbraThl pacyera B ocieaBapuifHOM PeXHME MIPU OTKIIOYEHUH JTUHUH 3-4

Jlunus [Pk, MBT| Qk, MBap |R, Om| X, Om |Pu, MBr | Qu, MBap | Un, kB | Uk, kB | AP,, MBr
A-K | 46,619 | 20,003 |2,889 | 4,569 | 47,233 20,975 | 115,500 | 113,489 0,614
A-3 | 61,258 | 26,711 |3,938| 7,875 | 62,711 29,618 | 115,500 | 111,343 1,453
K-1 | 19,113 8,633 4,117 | 3,974 | 19,263 8,777 113,489 | 112,483 0,150
K-2 | 27,143 12,647 | 2,875 | 2,775 | 27,356 12,853 | 113,489 | 112,482 0,213
3-5 | 35,867 15,700 9,999 | 13,150 | 37,134 17,366 | 111,343 | 105,957 1,267
3-4
5-6 | 23,218 10,116 |10,672| 10,301 | 23,784 10,662 | 105,957 | 102,525 0,566
6-4 8,063 3,748 |10,672| 10,301 | 8,133 3,815 102,525 | 101,295 0,070

Hroro 4,333
/ucm
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Tabmuua 4.7 — Pe3ynbraThl pacuera B OCIeaBapuitHOM PeXHME MPU OTKIIOYEHUH JTUHUH 3-4

Pk, Qx, PH, Q=H, U, AP,
IT/ct MBT | Meap R,Om | X, OMm MBT Meap Un, kB | Uk, kB «B MB1
1 19 7,468 | 2,190 | 43,350 | 19,075 | 8,961 | 112,483 | 108,658 | 10,393 | 0,075
2 27 110,733 | 1,270 | 27,950 | 27,089 | 12,683 | 112,482 | 109,024 | 9,954 | 0,089
3 24 9,552 | 1,270 | 27,950 | 24,070 | 11,093 | 111,343 | 108,284 | 9,887 0,070
4 8 3,184 | 7,950 {139,000| 8,049 4,036 | 101,295 | 95,125 9,099 0,049
5 12 4,776 | 3,975 | 69,500 | 12,055 | 5,734 | 105,957 | 101,744 | 9,732 0,055
6 15 5,864 | 2,190 | 43,350 | 15,047 | 6,793 | 102,525 | 99,331 9,501 0,047
Hroro 0,385
Tabnuua 4.8 — Pe3ynbraThl pacuera B OCIeaBapuifHOM PEXHME IPU OTKIIOUEHUHU
OJIHOH nenu JuHuu A-3
Jlunus [Pk, MBT| Qk, MBap R, Om| X, Om |Pu, MBr | Qu, MBap | Un, kB | Uk, kB | AP,, MBr
A-K | 46,619 20,003 | 2,889 | 4,569 | 47,233 20,975 115,500 | 113,489 0,614
A-3 | 60,034 | 25,499 |7,875| 15,750 | 62,803 31,037 | 115,500 | 106,986 2,769
K-1 19,113 8,633 4,117 | 3,974 | 19,263 8,777 113,489 | 112,483 0,150
K-2 | 27,143 12,647 | 2,875 2,775 | 27,356 12,853 113,489 | 112,482 0,213
3-5 17,735 7,583 9,999 | 13,150 | 18,042 7,987 106,986 | 104,318 0,307
3-4 17,621 7,230 8,250 | 10,850 | 17,868 7,555 106,986 | 104,842 0,247
5-6 5,619 2,513 ]10,672] 10,301 | 5,652 2,545 104,318 | 103,488 0,033
4-6 9,466 3,788 [10,672| 10,301 | 9,558 3,877 104,842 | 103,488 0,092
Hroro 4,425
Tabnuua 4.9 — Pe3ynbraThl pacyera B oCieaBapuifHOM PEXHME IPU OTKIIOYEHUHU
OJIHOH nenu JuHuu A-3
Pk, Qx, PH, Qmx, UHH, AP,
Il/cT MBT | Msap R,Om | X, Om MBr Meap Un, kB | Uk, kB «B MB1
1 19 7,468 | 2,190 | 43,350 | 19,075 | 8,961 | 112,483 | 108,658 | 10,393 | 0,075
2 27 110,733 | 1,270 | 27,950 | 27,089 | 12,683 | 112,482 | 109,024 | 9,954 | 0,089
3 24 9,552 | 1,270 | 27,950 | 24,070 | 11,093 | 106,986 | 103,802 | 9,478 0,070
4 8 3,184 | 7,950 {139,000 8,049 4,036 | 104,842 | 98,880 9,458 0,049
5 12 4,776 | 3,975 | 69,500 | 12,055 | 5,734 | 104,318 | 100,038 | 9,569 0,055
6 15 5,864 | 2,190 | 43,350 | 15,047 | 6,793 | 103,488 | 100,324 | 9,596 | 0,047
Hroro 0,385
/ucm
Wt | Slucm N Goxyr [lodnuce | Jama 26




5 PerynupoBanue HanpsKEHUS HA TTOHMWKAIONTUX ITOJICTAHITHIX

3agaueil 3Toro pasnena sABiseTcsd 0O0ecleueHue HOPMATUBHBIX OTKJIOHEHHWH HANpPSDKEHUS Ha
IIMHAX BTOPUYHOI'O HAINpPSKEHMs MOJACTaHLIMNA NMPOEKTHpyeMol ceTu. B coorBercTBuM ¢ [3] ycTpoii-
CTBa PEryJUpPOBaHMs HAINPSHKEHUS JOJKHBI OOECIIEUUTh MOJEPKAHUE HANPSDKEHUS HAa JaHHBIX IIH-
Hax B mpezaenax He HWke 105 % HOMMHANBHOTO B MEPUOJ HAMOONBIIMX HArPY30K CETH M HE HIDKE
100 % oT HOMHHAIIBHOT'O B MOCJIEaBAapPUITHBIX peXUMax. B kauecTBe CpecTB peryinupoBaHus MIPU BbI-
MOJTHEHUU TPOEKTa MPUHUMAIOTCA TpaHC(HOPMATOPBl ¢ PeryJupoBaHHEM pabodrX OTBETBJICHUHN IMOJ
Harpyskoit (PTIH).

JlelicTBUTENbHOE HANPSHKEHME HA IIMHAX HU3KOTO HaNpshKeHus, KB,

U
A _ 178 Hyom
UH = UH ’ >

BHOM

rneU fj - mpuBenenHoe Kk BH nanpspbkenue Ha mmnax HH, kB;
U

BH()M

nU Huoy HOMMHAJIbHBIC HAITPSXKCHUA OOMOTOK BBICIIETO M HU3IIETO HaIrpsKe

TpanchopmaTopa, kB.

Hanpspbkenue 0TBETBJIEHUSI, COOTBETCTBYIOIIIEE JKeIaeMOMY HarpsbkeHuio Ha mmHax HH, kB,

_r7B H yom
UOTB = UH ’ >

Uy,

rae U, - KenaeMoe HalpspKCHHE, TS PEXKMMa MAKCHMAJIbHBIX HArPY30K COCTaBIIsIeT
10,5 xB.

Howmep crynenun PITH

BHOM

AU,

UOTB -U

rae AU, - Hanpsbxkenue onnou crynenu PITH B mponenTax ot U Buoys >

AU.. = UBHOM 'AUCT%
T 100%

[TonydyeHHOE 3HAUEHUE OKPYTJISETCS 10 OJMKaMIlero 1esoro yncia.
Hanpsikenue Ha paccuntbiBaeMoM oTBeTBiIeHHH cTyrieHu PITH, kB

UOTB.CT =U

BH()M

+n-AU, .

Hanpsoxkenne Ha munax HH, nonyuyennoe B pesyinbrare peryiauposanus, kB,

_ B H oy
U, =Ub. T

OTB.CT

HUA
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PaccmoTpum B KauecTBe mpuMepa peryiavpoBanue HanpsbkeHus Ha TII 2 B pexxume Makcu-

MaJIbHBIX Harpy3ok. TpaHchopmaTop, yCTaHOBIEHHBIH Ha JaHHOM moacTtaHimu, Mapku TIH-
25000/110.

Juamna3oH perynupoBanusi: + 9x1,78, UBHOM =115 kB, UHHOM =11 kB, UHH{ =10,5 xB.

U} =113,67 kB,

UF =113,67

10,5
115

=10,379 xB.

JlenicTBUTENnbHOE HaNpsbKeHKE Ha muHax HH He cooTBeTcTBYET *)enaeMoMy, CIe10BaTEIbHO,

HEO0OXOUMO BBITIOJTHUTH €TO PETYIUPOBKY.

Uy = 113,67

AU, =

Uyrpor =115+(-1)2,047=112,953 kB,

U,, =113,67-

113,670-115
2,047

10,5
10,5

115-1,78
100

10,5

112,953

=113,670 B.

=2,047 kB,

=0,650 = -1,

=10,567 xB.

B Tabnuue 5.1 mpuBeneHbl pe3yabTaThl PacyeTOB PETYIMPOBAHUS HANpSOHKEHUS Ha TpaHC-

(hopMaTOPHBIX MOJCTAHIIHX C BhICIIUM HampspkeHuem 110 kB.

Tabmuua 5.1 — Pe3ynbraThl pacuera perynpoBaHus HAPSDKEHUH B PEKUME MaKCUMAaTbHBIX

Harpy3ok
TYHKT U;l, xB U’, kB Upme, KB n Usme.cms XB | Uppr, KB
1 2 3 4 5 6 7
MaxcumanvbHulii pexcum
1 10,839 113,317 118,713 0 115,000 10,839
2 10,379 113,670 113,670 -1 112,953 10,567
3 10,330 113,134 113,134 -1 112,953 10,517
4 10,389 108,614 113,786 -1 112,953 10,577
5 10,491 109,680 114,903 -1 112,953 10,681
6 10,517 109,946 115,182 0 115 10,517
ITocneaBapuiiHBIN PEKUM, OTKIOYEHHE JTUHUH 3-5
1 10,393 108,658 113,832 -1 112,953 10,582
2 9,954 109,024 109,024 -3 108,859 10,516
3 9,886 108,271 108,271 -4 106,812 10,643
4 9,663 101,018 105,828 -5 104,765 10,607
5 9,238 96,575 101,174 -7 100,671 10,552
6 9,532 99,649 104,394 -6 102,718 10,671
/ucm
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[Ipopomxenue Tadmuibl 5.1

1 \ 2 | 3 \ 4 \ 5 | 6 \ 7
IloceaBapuilHbIN PEKUM, OTKIIOUEHUE TUHUM 3-4
1 10,393 108,658 113,832 -1 112,953 10,582
2 9,954 109,024 109,024 -3 108,859 10,516
3 9,887 108,284 108,284 -4 106,812 10,645
4 9,099 95,125 99,655 -8 98,624 10,610
5 9,732 101,744 106,589 -5 104,765 10,683
6 9,501 99,331 104,061 -6 102,718 10,637
[TocneaBapuitHbIil pexuM, OTKIIOYEHUE OJTHOM 1enu JUHUN A-3

1 10,393 108,658 113,832 -1 112,953 10,582
2 9,954 109,024 109,024 -3 108,859 10,516
3 9,478 103,802 103,802 -6 102,718 10,611
4 9,458 98,880 103,589 -6 102,718 10,589
5 9,569 100,038 104,802 -5 104,765 10,504
6 9,596 100,324 105,101 -5 104,765 10,534

AHanu3upys peXHUM MAKCUMAaJbHBIX Harpy30K MOXHO OTMETHTb, YTO Y3JIOM CETH C
HAaWMEHBIIIUM HaIpsDKEHUEM sBJsieTcs y3en 12 (manpspkenue y3na 112,848 kB). JlanHoe oOcTosTETB-
CTBO TO3BOJISIET C/IENaTh BBIBOA O ToM, 4To [IC6 siBisieTcs aneKTpuyecky Haubosee yJaaaeHHON Tod-
KOH CETH.

Cornacno uHpopMmalyu, IpUBEACHHONW B Tabnuie 4.2 HaubONbLINE MOTEPU AaKTUBHOW MOII-
HOCTH B MaKCUMaJbHOM peXume HaOmonatorcs B tuHuu A-3. [lotepu B Helt coctaBisoT 1,273 MBT
i 39 % oT cymMMapHBIX TOTEPh aKTUBHOM MOIITHOCTH B CETH.

CpaBHMBas BeIMYMHY IIOTEPh PEAKTHUBHONM MOILMHOCTHM B JIMHHUAX M TpaHcopmaTopax
(AQ=11,271 MBap) ¢ BETUYNHONW PEAKTUBHOW MOIIHOCTH, TCHEPHUPYEMOI JIMHUSMHU CETEBOTO pailoHa
(QC=8,572 MBap) MOXKHO CJIelaTh BBIBOA, YTO 3apsiHasi MOIIHOCTb JMHUN MOKpBIBaeT 76% MoTeph
PEaKTUBHON MOIIHOCTH pailoHa.

B Tabnuue 5.2 npuBeneHs! K03 pULMeHTHI 3arpy3ku TpanchopMaTopoB.

Tabmuma 5.2 — KoadpunueHTs! 3arpy3ku

Ne /et S . MBA S sy Koo QUIHEHT 3arpy3KH B Koa(b(bnungm 3arpy3KH B I10-
nazp MB-A HOPMAabHOM pexume K cieaBapuitHOM pexume Ko

1 20,415 16 0,638 1,276
2 29,055 25 0,581 1,162
3 25,831 25 0,517 1,033
4 8,610 10 0,861 -

5 12,916 10 0,646 1,292
6 16,105 16 0,503 1,007

Ananm3upys KodQPUIMEHTHI 3arpy3Ku TPaHCHOPMATOPOB CETEBOTO PalloOHa MOXHO CHIETaTh
BBIBOJ 0 HE3()(HEKTHBHOM HCIIOJIIB30BAaHUHM YaCTH CHIJIOBOrO 00OpyaoBaHHs. Heckonbko HMXKE peko-
MEHTyeMOT0 3HAYCHHS 3arpyKeHbl TpaHchopmaTopsl noacTaniui 3,6. JlanHoe 00CTOATENHCTBO 00B-
SCHSAETCS TeM, UYTO MPH BHIOOPE MEHBIIEH MOILTHOCTU TpaHC(HOPMATOPOB JJIs JaHHBIX moacTtaHuui K,
TpaHc(hOopMaTOPOB MPHU OTKIIOUEHUH OJHOTO U3 HUX NpeBbimaeT Kyyon=1,4.
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6 AHanu3 OCHOBHBIX TEXHHKO-D)KOHOMHYECKUX MTOKa3aTeield CIPOSKTUPOBAHHOM CETH

BenmunHa xKanmmTamIoBI0XKCHUM OMpeaAcCICTCA CYMMHUPOBAHUEM CTOMMOCTH BCEX JJICMCHTOB

ANEKTPUUECKON ceTu. JlIg pacyera UCIHOJIB3YIOTCS YKPYIHEHHBIE IOKA3aTENIM CTOMMOCTH B LI€HAX
2000 roma [1].
KanuranoBnoxxeHus B CETEBOM paiioH, THIC.pYO.,

K=Ky, +Kpes

rae Kpj; — KamuTaJIOBIOXKEHHS B COOpYyKeHue auHui, B rienax 2000 r, teic.py0. [1];
n
Ky, = Z”Bﬂ,zy Ly Ky s
i=1

rac nBJI,zj — KOJIMYECTBO OAHOUCITHBIX HUJIN ABYXICITHBIX JIMHUM Ha JaHHOM Y4aCTKC CCTH,
k

yoij yaciabHasd CTOMMOCTb CTOMMOCTH JIMHHHU JJICKTPOIIEpCAadYn Ha )KeJIe300€ TOHHBIX

oropax, ThIC.py0./xkMm [1].

[Ipumep pacuera nist auHun A-3:
K,, =2-37,5-850=63750 TBIC.pYO.

[IpuHMMaeTcs, 4TO JIMHUU HE MPOXOJAT MO JIECHOH MECTHOCTH, IOATOMY CTOMMOCTb BBIPYOKH
IIPOCEKU HE YUYUTHIBAETCSI.

Pe3ynbTarhl pacyera KamuTaIOBIOKEHUN B COOPYKCHHE JTMHHH JICKTpOIepeaun IPUBE/Ie-
HbI B Ta0nuie 6.1.

Tabmuua 6.1 — Pe3ynbraThl pacuera KalmuTalIOBIOKEHUN B COOPYKEHUE JINHUH 3JIeKTporepe1aun

JInnus n Ny [/, kM nl;)/[(?}:cl)(;a ky() , TBIC. PYO. K, , THIC. PYO.
A-3 1+1 2 37,5 AC-150 850 63750
K-1 2 1 17,9 AC-70 1150 20585
K-2 2 1 12,5 AC-70 1150 14375
3-5 1 1 30,3 AC-95 850 25755
3-4 1 1 25 AC-95 850 21250
5-6 1 1 23,2 AC-70 850 19720
4-6 1 1 23,2 AC-70 850 19720
A-K 2 1 21,4 AC-120 1150 24610

Hroro, ThIC.pYO. 209765

riae Kjjc — KaluTaloBIOKEHUS B COOpYKeHHe moacTaniui, B nenax 2000 r, Teic.py0. [1].

n
KHC = Z(KOPY,i + Myp ; 'KTP,i + KHLB,;‘ + N3py i 'K3Py,i + QKY,i 'Kky,i) 5

i=1

rae K,,, , — YKpyIHEHHBIE IT0OKa3aTeNIU CTOUMOCTH coopyxkeHnus OPY 35-220 kB, BbinonHen-

HBIX 110 OJIOYHBIM M MOCTHUKOBBIM CXE€MaM, ThIC.py0. [6]; mpH KoJIHUYECTBE A4e-

Ham
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€K OOJIbIlle TPEX PACCUMTHIBACTCS MYTEM IMEPEMHOKEHUS KOJIMYECTBA SUCEK
OPY a ux croumocts K2, B nenax 2000 .,

Y, 0 Ay, 9

BBIKJIIOUaTeNeH (3J1era3oBbie) n

ThIC.pYO. [1];
m,,, ; — KOJIIMYECTBO TPAHC(OPMATOPOB Ha IIOACTAHINY, IIT.;
wpi — YKDYIIHEHHBIE IOKAa3aTeld CTOMMOCTH TpaHcdopmaropa, B uenax 2000 r,

THIC.pyO. [1];
K 143, — NIOCTOSIHHAS YaCTh 3aTPaT 10 MoACTaHuuy, B eHax 2000 r, teic.pyo. [1];

Nypy ; — KOIMYECTBO s4eek 3PY moacraHuyu, IUT., IPUHUMACTCA B 3aBUCMMOCTH OT KO-

JMYECTBA U MOIIHOCTH TpaHCPOpMAaTOpoB [5];
Kpy ; — YKpYIHEHHBIE MOKa3arenu croumoctu sueiiku 3PY 10 kB (BakyymHbI€), B Lie-

Hax 2000 r, Teic.py0. [1];
Oxymax; — MOIIHOCTH KOMIICHCHPYIOIIUX YCTPOUCTB, MBap;

Ky, — yHenbHas CTOMMOCTb KOMIICHCHPYIOIIMX YyCTpOWcCTB, B meHax 2000 r,

TBIC.pyO./kBap [1].

[Ipumep pacuera s MOACTaHIINK 3:

K- =8-7300+2-5500+12250+44-85+7200-0,3=87550 TBIC.pYO.

Pe3ynbpTaThl pacueTa KanuTaloBI0KEHUH B COOPYKEHHUE MOACTAHIIMN PUBEACHBI B TaOIHIIax
6.2,63u64.

Tabnuua 6.2 — HazBaHue cxem pacrpeeNuTeNbHbIX YCTPOICTB

HaszBanue N
HOACTAHIH Ha3BaHue cxembl pacipeieIuTeIbHOIO yCTPOMCTBA

A JIBe paboune u 00X0IHASI CUCTEMBI IIIMH

1 JIBa Gy10Ka C BBIKJIFOYATEJISIMH ¥ HEABTOMATHYECKOM MIEPEMBIYKON CO CTOPOHBI JIMHHUI

2 JIBa GIi0Ka C BBIKJIIOYATENSIMU U HEABTOMATUYECKON MEePEMBIYKON CO CTOPOHBI JIMHUMA

3 Opna paboyasi CEeKIIMOHUPOBAHHAS BBIKJIIOYATENIEM B 00XOIHAsI CUCTEMA IIUH

4 3ax0/1-BBIXO]

5 MocCTHK ¢ BBIKJIFOYATEISIMH B LETISIX JIMHUN U PEMOHTHOM MEPEMBIYKON CO CTOPOHBI
JUHUN

6 MoCTHK ¢ BBIKJIFOYATEISMH B LETISIX JIMHUA U PEMOHTHOM MEPEMBIYKON CO CTOPOHBI
JUHUN
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Tabnuua 6.3 — Pe3ynbraThl pacuera KalmuTaJIOBIOKEHUN B cCOOpYyXeHue nocTaHiuii B ieHax 2000 r.

Haspanne Ug;y v 0Py ]{ifjly (KZI;Y ) m K., Ky Kopy 1p.mm3 >
HOACTaHINI kB B TBIC.pYO. " | teIC.py6. | THIC.pYO. THIC.pYO.
A 110 4 7300 - - - 29200
1 110 - 15200 2 4300 9000 32800
2 110 - 15200 2 5500 9000 35200
3 110 8 7300 2 5500 12250 81650
4 110 - 15200 1 3700 9000 27900
5 110 - 30000 2 3700 9000 46400
6 110 - 30000 2 4300 9000 47600
Htoro 110 kB, ThIC.pYO. 315550
Hroro 220 kB, ThIC.pYO. 0

Ha nmoncraniuu A y4uThIBalOTCSA TOJIBKO BHOBb BBOJMMBbIC SUEUKH BBIKITIOUATEIICH.

Tabnuua 6.4 — Pe3ynbraThl pacuera KanmuTalIOBIOKEHUN B cCOOpYyX)eHue nozcTaniuii B ieHax 2000 r.

HI:;:]TS;IE;H Nypy | Kjpy , THIC.PYO. Oy max,i » KBap K, , TBIC.pYO. Kopy ky s THIC.pYO.

1 24 85 3300 0,3 3030

2 44 85 6000 0,3 5540

3 44 85 7200 0,3 5900

4 8 85 1350 0,3 1085

5 18 85 3600 0,3 2610

6 24 85 3825 0,3 3187.,5
Htoro 10 kB, TIC.pY0. 21352,5

Jliia nepeBoaa 11ieH K ypoBHio 2019 roga ucnonp3yroTcss MHIEKCH H3MEHEHHSI CTOUMOCTH CO-
opyXeHHs1 00beKTOB 10 oTHOIIeHHO K rieHam 2000 roga (mpeAcTaBieHbl B 3aJJaHUN Ha KypCOBOM TPO-

. BT _ .11C _
CKT): Lyong 2019 =059 M g0 e 2010 =253

KanuranoBnoxxeHus: B ceTeBOH paiioH, THIC.pyO.,

B BT .11C
K =Ky oo 2010 7 Kize “ To00 « 2019 5

K=209765-6,9+(315550+0+21352,5)-5,3=3232961,8 TbIC.pYO.

W3nepxku Ha 00CTY)KUBaHHE, TEKYITUH U KaTUTATbHBIA PEMOHT, THIC.pYO.,

_ .BJT
A op = Ps i - Kgp ~booo « 2010 + Py e - K

1IC

1c " 12000 x 2019

TI€ Psp; — HOPMBI OTYMCIIEHHH Ha PEMOHT M OOCTY)XKMBaHUE JIMHHH DIIEKTPONEpenad, Uit

BO3IYIIHBIX JIMHUK 35 KB W BBIIE HAa CTAJIBHBIX M KEIE300CTOHHBIX OMOPAX

Dy 5 =0,008 0.¢€. [5];

Ds e — HOPMBI OTYHCIIEHHI HA PEMOHT M 0OCITYKMBaHUE CUIIOBOTO 000PYI0BaHUS 1

pacnpenycrpoiicts 10150 kB - py . =0,059 o.e., 220 kB u Bbie — py ;. =0,049
o.e. [5];
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A,, =0,008-209765:6,9+(0,059-(315550+21352,5)+0,049-0)-5,3=116928.4.

ITorepu snexrposnepruu, MBr-y,

AW = AP, -7 +AP,, -8760,

rae AP — IIOTepU aKTUBHOM MOIIHOCTH B CETH B PEKMME MaKCUMAJbHBIX Harpy3ok, MBT,

paBHbI 3,415 MBT;
T — BpeMs HauOOJBIINX MOTEPD, U;

2
r:(0,124+ T”6j .8760,
10000

rae 1,5 — BpeMs UCIOJIb30BaHUsI HauOOJIbIIIel HAarpy3KH, 4, 10 3aJaHUI0 paBHO 6508 u.;

6508
10000

r=(0,124+ )* -8760=5259.

AP,, — cyMMapHbIe IOTEPU XOJOCTOT0 X0/a Tpanchopmaropos, MBT, onpeneneHs! B
m.3,3, Tabnuna 3.3;

AW =3,415-5259+0,226-8760=19939,25 MBT'u.
DNeKTpOodHEPTHs, TIepeaaHHas moTpeduTensm 3a roa, MBT-u,
W=Puaxiic Tus,
A€ Pyaxric — CyMMapHasi MOLIHOCTb Harpy3KH IOJCTaHIUN CeTeBOro paiona, MBT;
W=105-6508=683340.
Esxeroanble 3aTpaThl Ha BO3MELIEHUE TIOTEPh JIEKTPOIHEPTUH, THIC.pYO.,
A,y =Cyy - AW,

rae C,, -CTOUMOCTb 3JIEKTPO3HEPTuH, Thic.py0./kB1 4, o 3ananuto pasHa 2,3 py0./kBr-u;

u

A

v =2,3-107:19939,25-10°=45860,264.
CebecToMMOCTb NIEPEAAHHON MOTPEOUTENSAM IIEKTPOIHEPTHH, KOT/(KBT 1),

(H,p +H,,)-10°
w-10°
~(112300,48+45860,264)10°
- 683340-10°

2

C

=23,145.
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[ToTepu aKTUBHOW PHEPTUU B CETH, B MPOIIEHTAX OT MEPEIAHHON MOTPEOUTEITIO AIEKTPOIHEP-
TNHU COCTAaBJIAIOT:

AW 1993925
= es33d0 100-2.918 %,

[ToTepu akTHBHOW MOIITHOCTH B CETH, B MPOIIEHTaX OT CyMMapHON MOIIIHOCTH MOTpeOuTenei
COCTAaBJISIIOT:

AP_  + AP +
Sl P8 341570226 1603 468 9,

P 105
KIIJI cetu, %,
UIL-IOO%,
W+ AW
_ 683340 )
1= 683340+19939.25 100=97.165 %.

/lucm

4

am | Slucm N Gokym [Todnucs | Jama




3akiIroueHne

B kypcoBom mpoekTe Obuta paspaboTaHa pallOHHAs dJEKTpUYECKas ceTh HampspkeHueM 110-
220 kB, npennazHaueHHast sl 3JEKTPOCHAOKEHHUS OT KPYIHON y3JI0BOM MOJCTAHIIUH MPOMBIILIEHHO-
ro paiioHa, cojiepKalero 6 MyHKTOB MOTpeOIeHus 3IeKTposHepruu. Ha moacranumsx ObLIH yCTaHOB-
JIEHbl KOMITEHCHPYIOIIUE YCTPOICTBAa U BBIOpaHBI MapKu TpaHcpopmaropoB. [y TMHUN 3iieKTpore-
penauu ObUTH BBIOpAHBI MAPKU MPOBOJOB M UX CEUEHHUS, a TAK)KE NMPOBEPEHBI M0 HAIPEBY U JIOMYCTHU-
MOH ToTepe HamnpshKeHus. B pexume MakCHMaIbHBIX Harpy30K M B IOCJI€aBAPUMHBIX pEXUMaxX ObUTH
paccurTaHbl MOITHOCTH B BETBSIX M HANpPsOKEHUS B y3iax ceTu. Hanpsbkenue y notpedutens ObLIO OT-
peryJaupoBaHO B COOTBETCTBUU ¢ TpeOoBaHUAMH [1YVD. AHAIN3 TEXHMYECKUX TTOKa3aTelleld CETH TMOoKa-
3aJ1, 4YTO MOTEPU aKTHBHOM PHEPIUU B CETU COCTABIAIOT 2,918 % OT mepenaHHoil mOTpeOUTENIO dIIeK-
TPOHEPIUHU.
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