lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

Beenenue

Llenpto NTaHHOTO KYpPCOBOTO MPOEKTa SABISAETCS pa3paboOTKa 3IIEKTPUUYECKOW CETH,
npelHa3HAYeHHON JUIsl TUTaHUS IIECTH MYHKTOB MOTpeOiIeHus 3eKTposHepruu. [luranue
OCYILIECTBIISIETCS OT OJHOM moacTaHuuu. CuuTaercs, 4To 3JEKTpUYEcKas CeThb CO34aéTcs
0e3 ydyeTa HaJIMYUS APYTUX CUCTEMHBIX MOJCTAHLMM M BO3MOXKHOCTH 3allUTKU OT HHUX, TO
€CTh B palloHe MMEIOTCS TOJBKO IIECTh IMYHKTOB MOTPEOJIEHUS U MOJACTAHIUS, OCYIIECTB-
astontas nutanue. [Ipu BbIMOIHEHUH KypCOBOTO MPOEKTa HEOOXOJMMO BbIOpATh AIEMEHTHI
CXEMBI Pa3BUTHUS CETEBOTO paliOHa, OMPEACIUTh MapaMeTPhl PEKUMa padOThI CETH, OCYIIe-
CTBUTH PETYJIUPOBAHUE HAMPSDKCHUS] HA MIMHAX TOJCTAHIIMM, TPOU3BECTH aHAIU3 PE3YJIb-
TaTOB pacyeTra pEeKUMOB CIPOCKTUPOBAHHOM CETM U HAWUTH OCHOBHBIE TEXHHUKO-

OKOHOMHMNYCCKHUC ITOKA3aTCIIN.
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

1 BbI0Op 3/1eMEHTOB CXeMbI PA3BUTHS CETEBOT0 PailoHAa

1.1 BbIGOp HOMUHANBLHOrO HaNPSHXKEHUA CeTH

DneKTpoCcHAOKEHNE MYHKTOB 1-6 Mpenrnoiaraetcsi OCYMIECTBISATh OT CHUCTEMHOW MOJCTAHIIUU
«A». BzaumHoe reorpaduueckoe pacrnojaoKeHUe MyHKTOB MOTPEOICHHS JIEKTPOIHEPTUU U Y3TI0-
BOM MOJICTAHLINU «AY, a TaKKe KOH(UTYpaIUs CeTH MPUBEIeHbI Ha pucyHKe 1.1.

A 1+1

Pucyrok 1.1 - Konburypamms cetu

DneKTpocHA0KEHUE MYHKTOB 1-6 TpeinonaraeTcs OCymecTBIATh OT CUCTEMHOM MOICTAHITMH KA.
B3aumHoe reorpaduucknonoxeHye MyHKTOB OTPEOICHUS ANEKTPOIHEPTUU U Y3JI0BOM MOACTaH-

UK «A», a Takke KOHQUrypanus ceTH MpuBeieHbl Ha pucyHke 1.1.

21.]'[5{ OIMPECACIICHUN OJIUHBL JINHUH HaaO Y4YUTBIBATh, YTO MPOTAKCHHOCTH TPAaCChI M3-3a €€
HEMPSMOJIMHEHHOCTH M HEPOBHOCTEH penbH(pa MecTHOCTH Ha 5-15 % Oompine paccTosHUNA MO

pSMOI MEX]ly pacCMaTpUBAEMBIMU ITyHKTaMH.

Omnpenenum npotskeHHOCTh BozaymHou JIDIT o dopmyrne, km:

| =1.05-1_,-M; (1.2)
Ine |, - u3smepenHoe paccrosinue mo puc. 1.1

M- macmitad, M=15.
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|, =12-15.1.05=19,

HpOTﬂ}KeHHOCTB Y4aCTKOB BO3,H€HIHOI>'I JIMHUM SJICKTpOIICpEaavu IPCACTBJICHBI B Ta6n1/1ue

1.1.

Tabmuua 1.1- IIpoTskeHHOCTh yuacTKoB BOXAyrHOH JIDIT

VYyacrok JIDII [, ,cm [IpoTs’KEeHHOCTh y4acTKa, KM
A-5 1.2 19
5-6 11 17
A-6 1.4 22
A-2 2.8 44
2-1 0.9 14
2-3 1.2 19
3-4 1 16
[TapameTpsl Harpy30K NOJCTAaHIMI MTpeCcTaBiIeHb! B Tabuuue 1.2
Ta6muua 1.2 [TapameTpsl Harpy30K MOACTAHIIHIA
[TyHKT 1 2 3 4 5 6
g HauGonbmmast 3umMHss
3 20 17 19 38 21 11
S Harpyska P, MBt
Q
o
2 Koaddunment mori-
Q 0,84 0,83 0,83 0,86 0,85 0,84
HOCTHU Harpy3ku COS@
o KonnyecTBO CHITOBBIX
s}
'§‘ TpaHc@opMaToOpoB Ha 2 2 2 2 2 2
2
¢ MOJICTAaHIIUU
X
(=]}
i HomuHanpHOE HalpshKEeHUE ONpeAesseTcs NepelaBacMol aKTMBHOM MOIIHOCTBIO M JIJIMHOM JIH-
I
; HUM 3JeKkTponepenad. [loaromy ams 3agaHHOM KOH(UTYpallui HEOOXOIMMO ONPEAETUTh pacipe-
©
Q JIEJIEHNE aKTUBHBIX MOIIIHOCTEN B CXEME.
Jnis onpenieneHns: MOTOKOB aKTUBHBIX MOILTHOCTEH, mpoTekatomux 1o JIDII, nuauu, obpasyromue
©
E KOJIBIIO ITpeoOpa3yeM B LIeNb C IBYXCTOPOHHUM IMUTaHUEM, MBICIIEHHO pa3pe3aB ee o y3iy A. 3a-
; TE€M PacCUUTHIBAEM MOTOKU aKTHBHBIX MOIIHOCTEHM B JTUHUSAX 0€3 ydyeTa MoTepb MO MPaBUIY MO-
S
g MEHTOB.
=
S
o
=
(]}
< Jlucm
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IToTokn axTUBHOM MOIITHOCTHU B BaMKHYTOfI JaCcTu CE€TU ONpeCACIIAOTCA M3 YCIOBHA, YTO BCC
Y4aCTKH, BXOIAAIIHUC B SaMKHYTBIﬁ KOHTYpP, BBIIOJHCHBI IMPOBOAAMU OAHOI'O CCUCHUA, IMO3TOMY

MOIIMHOCTHU Ha I'OJIOBHBIX Y4aCTKax MOXHO OIIPEACIIUTD IO AJIMHAM JIMHHUH.

4

A 22 KM 6 17 KM S 19 xm
R‘i—ﬁ EE-S 'Eﬁl—ﬁ

\J \J
11 MBT 21 MBT

Puc.1.2- [Ipeo6pa3oBanue 3aMKHYTOM YaCTH CETU B JIMHUIO

C ABYXCTOPOHHUM ITUTAHUCM

Torna 3nauenus P, .u P, o, MBT:

_ Pe ) (Is—s + IS—A) + I:)5 : I5—A

P (1.2)

o A-6
’(E |675 + |57A + IA—G

S

11-(17+19)+21-19

: - 11d7+19) ~13.71 Mer;
S 22+17+19

(]
=

P . I:)5 '(|5—6 + I6—A) + Pﬁ 'Ie—A

_ A-5 — | | | (1.3)
S 56 TleaTlsa
S 21-(17+22)+11-22
2 P = S22 22 18 09 My

¢ 19+17+22
<

[IpoBepka mpaBUIIBHOCTH BHIYMCICHUH 110 ypaBHEHUIO OajlaHCa MOIITHOCTEH:

g

3

5 Pog +Pas =P +F; (1.4)
(32
- 13.71+18.29 =11+ 21;

©

S
° [lepeTokn akTUBHOM MOIIIHOCTH Ha OCTAJbHBIX Y4aCTKaX CXEMBbI ONepeIesieM MO MEPBOMY
Q

S 3akony Kupxroda, MBT.
Q
S Yuyactok 6-5;
S
g
%'_ Jluem
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Ps—s = PA—e - PG (1-5)
P6_5 =13.71-11=2.71

94 MBr 17 MBr 4
2

38V

18.29 MBr 13.78 MBt 3 38 MBr
20 MBr
57 MBt

5 B 19 MBr

—
2.71 MBr 20 MBT

21 MBr 11 MBr

Puc.1.3- IloTokopacnpeeneHne B JIEeKTPUIECKON CETH
Jnst onpenienieHysl HANPsKEHUs. B OHOLICIIHBIX JIMHUAX UCIIONB3yeM (popmyiy, kB;
VYyactok cetn A-6 BBINOJIHEH ABYXIENHON JUHUEH, mosTomy U, A7 3TOM JIuHUM ompe-
aenurcs o popmyie, kB:
U=16-4P-I, (1.6)

e P'HepeTOK MOIIHOCTH Ha BH6paHHOM y‘{aCTKe,MBT;

©
g
3 | - mnHa yyacTka, KM.
S
8 U, s, =16-138-16 = 79,45.
S HOM
=
Q
~ Jlyig 5TOM TMHUM BBIOMpaeTCsl HOMUHaNbHOE HanpsikeHue 110 kB.
JInst IByX OJTHOLEITHBIX JIMHUN:

§

= P
© U=434.-[1+16-—; 1.7)

|
2 2

g
< Tak kak B KOJbIle peKOMEHIYeTCsl /Uil BCEX Y4acTKOB MPUHUMATh OJUHAKOBOE HOMUHAJb-
9 HOE HampshKeHue, To TuHun A-5, A-6, 5-6 criiegyeT BeiOpaTh HOMaHanbHOE Hanpspkerne 110 kB.
°§ Pesynbrarsl pacuera HapsDKEHUN M aKTUBHBIX MOLTHOCTEHN B JIMHHMHM JJIEKTpoONepeaa-

§ 4H,IpeACTBIEHBI B Tabmuie 1.3.
a0

Tabmuna 1.3- Pe3ynbrarel pacuera

g JInaus I, xm HcnonHenne P, MBt U,...KkB u,,,xB
3

S JMHUAN

Q

o

=2 1 2 3 4 5 6
i
=
S
o
=
(]}
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1 2 3 4 5 6
A-5 19 1 18,29 76,61 110
5-6 17 1 2,71 33,71 110
A-6 22 1 13,71 67,43 110
A-2 544 1+1 94 122,45 220

1 2 3 4 5 6
2-1 14 1+1 20 57,24 110
2-3 19 1+1 57 94,59 110
3-4 16 2 38 79,45 110

1.2. BbI6Op MOIITHOCTH KOMIIEHCHPYIOIIHUX YCTPOICTB

KomneHcanusi peakTHBHON MOIIHOCTH CYIIECTBEHHO BIIMSET HA 3HAYEHUE MOIIHOCTEN
Harpy3oK MOJICTaHIIMi, a 3HAUUT U Ha BRIOOP HOMHHAILHOM MOIIHOCTH TpaHC(HOPMATOPOB, CEUSHUN
MPOBOJIOB JIMHUM 3JICKTPOIEpeIaun, Ha MOTEPU HAMPSIKEHUSI M1 MOIITHOCTH B CETH.

[ToakiroueHrne KOMIIEHCUPYIOIUX YCTPOMCTB YCJIOBHO MPEIYCMAaTPUBAETCA K CEKIUAM IIUH

10 xB. Haubosnee mupokoe pacnpocTpaHEHUE MOTYyYUIN KOMIUIEKTHBIE KOHIEHCATOPHBIE YCTaHOB-

©
g
3 ku(KKY). Heobxonumast MoImHOCTh GaTapeil KOHIEHCATOPOB, YCTAaHABIMBAEMBIX HAa Ka)KJOW MOJ-
S
3 CTaHIIMH, HabUpaeTcs MapauleIbHBIM BKIIOUEHHEM KOH/IEHCATOPHBIX YCTAHOBOK.
=
Q
- Haiinem tge, ms I1C 1 mo uzBecTHOMY KO3 (GUIMEHTY MOLTHOCTH HAarpy3ku COS@; ;
_ tge; =tg(arccosy,)
=S
s}
'? tge, =tg(arccos(,84)) = 0,646.
2
g
X
Jlia nocacraniuy | peakTHBHAs MOIIHOCTh Harpy3Ku Qiraxi orpenensercs no ¢popmyie, ¢
QI
g yu€TOM 3HaueHus kKorduimeHTa MOIHOCTH, MBap:
S
s —
§ Qmaxi - I:)maxi ‘90, (1.8)
Qi =20-0,646=1292.
£
S [IpenenbHOE 3HAUYEHNE PEAKTUBHON MOITHOCTH Q 7: onpenensercs no Gpopmyse:
S
Q
0 —_—
g Qi = Praxi 19917, (1.9)
S
rae 0@, — npenensroe 3HaueHue KOd)UIEHTa PEAKTHBHOH MOIIHOCTH.
S
2
%'_ Jlucm
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B ,I[aHHOI\/'I CCTHU HAIIPSXKCHUEC HA IMHAaX HU3UICTO HAIIPSAXKCHUSA, K KOTOPBIM ITPUCOCAUHAIOT-

csl HOTpeOUTENH IEKTPUUYECKOM sHepruu, pasHo 10 kB, mostomy 9o, = 0,4.

JIJ1st TaHHOM CXEMBI CeTH Q ;7; Ha moactaniuu 1 pasuo, MBap:
Q,, =20-0,4=8.

MormHocTs KoMIeHcHpyromux yerpoiicts Qj; , yeTaHaBIMBaeMbIX Ha KaXIOH I0CTaH-

MU OTNpenemseTcs mo ¢popmMye:
Qi = Quaxi — Q- (1.10)

JI1s1 HaHHOW CXEMBI CETH Q x; Ha mojctaniuu 1 paBHa, MBap:
Qx, =1292-8=4,92.
Tpancdopmaropsl Ha moacTaHIUAX 1-6 paboTarOT pa3nenbHO, KaXKIBIH HA CBOIO CEKITUIO
IIUH, Harpy3Ka KaXI0ro U3 HUX paBHA IOJIOBUHE MOLIHOCTH Harpysku noactanuuu S . /2. Ilo-
TOMY KOHJIEHCATOPHbIE YCTAHOBKH JOJDKHBI OJKII0YAThCs K 00enM cekuusim muH 10 kB.
[To Tabnuiam BEIOMpaeM THI H KOJIMYECTBO KOMIUIEKTHBIX KOHJICHCATOPHBIX YCTaHOBOK.

ITo 6HH)KaﬁIHeMy 3HAa4YCHHUIO BBI6I/IpaIOTC5I KOHACHCATOPHLIC YCTAHOBKU JI1 OJIHOM CEeKIINH

IIWH:

lNodnuck u 0ama

1. VYKJI(IT) 57-10,5-2250 VY3 ¢ ycranoBieHHOH MomTHOCTHIO 2250 KBap.
2. YKJI(IT) 57-10,5-225 V3 ¢ ycTaHOBIIEHHON MOIIHOCTBIO 225 KBap.

CYMMapHaSI MOIITHOCTb KOHACHCATOPHBIX YCTAHOBOK Ha IMOJACTAHIIUU pPAaBHA, MBap:

QK'HOM = (2’25+ 01225) : 2 = 4,95

UHe. Ne Oy6r.

B pesynbrarte BpIOOpa THIA U MOIIHOCTH KOMIIEHCUPYIOUINX YCTPOUCTB OMPEAEIISIOTCS
pacyeTHble Harpy3KH B MyHKTaX MOTPeOIeHUs, KOTOPBIE CIIOIB3YIOTCS U1 BCEX MOCIEIYIOMINX
pacueToB IpU NPOEKTUPOBaHNHU ceTH.PacueTHas Harpy3ka Ha IIMHAX HU3LIETO HAIPSHKEHUS M1OA-

CTaHIIMH TToclie KommeHcanuu, MB-A:

o

B3am. uHs.

SmaXi = Pmaxi + j(Qmaxi _QKHOMZ') : (111)

I'ne Q,,,,;- HOMHHAJIbHAs MOITHOCTh KOMITCHCHPYIOIIMX YCTPOWCTB Ha i-i MOACTaHIINY,

lModnuck u dama

BKJIFOYCHHBIX B PCIKUMEC HaMOOJIBIINX Harpysok.

S, =20+ j(1292—4,95) =20+ j7,97.

PCBYJ'ILTaTBI pacucTa il OCTaJIbHbIX MOACTaHLIMI CBEICHEI B Ta6J'II/II_[y 1.4.

Tab6muma.l.4 — Pe3ynbTaThl pacyeTa KOMIIEHCAIIUNA PEAKTUBHOM MOIITHOCTH

UHa. Ne noon.

Jlucm
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IMoacTanmusa
ITapamerp
1 2 3 4 5) 6
P MBT 20 17 19 38 21 11
tgp 0,646 0,672 0,672 0,593 0,62 0,646
Q, ,» MBap 12,92 11,424 12,768 22,534 13,02 7,106
tge, 0,4 0,4 0,4 0,4 0,4 0,4
Q,,» MBap 8 6,8 7,6 15,2 8,4 4.4
Q4 MBap 4,92 4,62 5,17 7,34 4,62 2,7
1IxVKIJI 1IxVKIJI
IxYKIJI IxVYKIJI
Komnuecteou | 1xYKIJI 57-| 57-10,5- 57-10,5-
57-10,5- 57-10,5- 1IxVYKIJI
i KKY, 10,5- 2250Y3 3150V3
22503 2250VY3 57-10,5-
YCTaHOBJICH- 22503 1xYKIJI 1xYKIJI
IxYKIJI IxVYKIJI 1350VY3
HBIX HAa onHoM | IxVYKJI57-| 57-10,5- 57-10,5-
57-10,5- 57-10,5-
CEKIIUHU 10,5-225V3| 112,5V3 900VY3
450Y3 112,5V3
KomngectBo
g 2 2 2 2 2 2
3 ceKui
S
§ QK HOM
S 4,95 4,73 5,4 8,1 4,73 2,7
2 Mgap
. _ . i 38+j14.43 _ .
S Smax» MB-A'|  20+j797 17+)6.275 | 19+)7.368 21+)8.3 11+j4.4
% 4
%
g
<
2 1.3. BbiOop ceueHuii 1 MapoOK MPOBO/IOB JMHMII JIEKTponepeaayu
z
3
@
[IpaBuna yctpoiictBa anekrpoyctaHoBok (IIYD) pekoMeHayI0T MpOU3BOAUTH BEIOOpP ceue-
©
S HUN MPOBOAOB BO3AYIIHbIX JuHUH (BJI) anexTpomnepenadn mo 3KOHOMHUYECKOH IMIOTHOCTH TOKa
e
S -
8 )., ,B 3aBHCHMOCTH OT THIA TPOBOHUKA M BPEMEHH HCIIOIb30BaHUS HANOOJIbIIeH Harpy3ku 7.
=
§ B naHHOM KypCcOBOM IPOEKTE BOCIOJIB3YyEMCS HMEHHO 3TUM METOAOM.
S
2
%'_ Jlucm
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Pacnpenenenue akTMBHBIX MOIIIHOCTEW pacyuMTaHO B 1.1. AHAJIOTMYHO ONpeaensieTcs pac-
IIPECIICHUE PEAKTUBHBIX MOIIHOCTEH.
LenTpoMm nuTaHust U1sl 3aMKHYTOM 4acTU CETH sBJIsieTcs y3el1 A. MBICIIEHHO pa3pe3aB CeTh

10 3TOMY y3J1y, MO’KHO MPE/ICTABUTh €€ B BUJIC JIMHUK C IByXCTOPOHHHUM TuTaHueM (puc. 1.4).

A%
i 22 kM 6 17 km S 19 kM ®
Q-6 Qss Qi
j4.4 MBap j8.3 Meap

Puc. 1.4 - Pacnipenenenue peakTUBHBIX MOIIIHOCTEH

Torna 3nauenus Q, su Q, 5, MBap:

_ Qs '(|6—5 + I5—A) +Q5 '|5—A

Jlucm

Qas L+l I (1.12)
6-5 + 5-A + A-6
44-(17+19)+8.3-19
Que = ( ) =5.45 MBr;
22+17+19
Qs (s s +16-2) + Qg 15 4
% Qus = | | | (1.13)
’g 56 TleaTlsa
Q
S 8.3-(17+22)+4.4-22
= =7.25 MBT;
f§ Qs 19+17+22
[IpoBepka mpaBUILHOCTH BHIYUCICHHUH 110 YpaBHEHUIO OallaHCa MOIIHOCTEH:
lé Qas +Qus =Q5 +Qs; (1.14)
o]
2 545+7.25=4.4+8.3;
)
S 127=127.
9 PeakTuBHast MOIIHOCTH B JINHUU A-6 B COOTBETCTBHH C MEpBbIM 3akoHOM Kupxroda s
g
I y371a 6 Oyzaer paBHa, MBap:
=
& Q55 =Qus — Qs (1.15)
Qs s =545-4.4=1.05.
©
E [IepeTokn peakTHBHOM MOIIHOCTH HA OCTAJIbHBIX y4acTKax cxeMbl, MBap:
S
S
S
S
g
%l-
g TIMXA 565722.103 13
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lNodnuck u 0ama

UHe. Ne Oy6r.

B3sam. uHs. Ne

lModnuck u dama

UHa. Ne noon.

Q;, =Q, =14.43

Q,,=0Q,+Q,=737+737=218;

Q,,=Q; =797

Q,,=0Q,+Q,+Q,+Q, =6.26+7.97+7.37+14.43=36.03.

A 94+j36.03 MB-A 2 17+j6.26 MB-A 4

—
38+|'1y

18.29+j7.25
13.71+j5.46 2[}_'_]?_97/ 3 38+i14.43 MB-A
57+4j21.8

5 19+j7.37 MB-A

—

2.71+j1.05 20+{7.97 MB-A

21+j8.3 MB-A 11+j4.4 MB-A

Puc. 1.5 - Pacnpenenenue MOIIHOCTEHN MO CETH

Toxu B JIMHWU B HOPMAJIbHOM PECKUME MaKCUMAJIBHBIX HAI'Py30K, A:

PZ ) 2 )
Imaxik — maxik +QmaX|k 103’ (116)
nik “\/§.UH0,11 ik

T Praik » Qmaxik AKTUBHAS M pEaKTUBHAS MOIIIHOCTH B JIMHUH I-K ITOCIIE KOMITEHCAIINN PEAKTHB-

HOM MouHocty, MBT, MBap;

N, KOJIMYECTBO Lenel uim napaiensbHsix JIOII Ha taHHOM ydacTke;

U — HOMHHAJIBHOC HAIIPSAKCHHUC paCCManHBaCMOﬁ JIMHUH, kB.

2 2
| _—\/94+36’03.103 —132,093.

meAL T 2. /3.220

Hom ik

DKOHOMHYECKOE CEUeHHE OnpeienseTcs Ho GopMyIe , MM

Imaxi
Fou =00, (1.17)
]

TJIe, j, - SKOHOMHYECKas IIOTHOCTh ToKa, ;i T,, =5300/rox j, =1 A/mm?.

F,, = 32993135003
1

Jlucm
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

[Tpn HomuHansHOM HanpsikeHUU 220 KB MUHMMAaIBHO TOMYCTHMOE CEUYCHHE TIPOBOIOB TI0
YCIIOBHIO OTCYTCTBHUS 00IIeH KOpOHBI paBHO 240 MM?, I03TOMY [l IMHMIA A-2 clefyeT BHIOpaTh
npoBoja Mapku AC-240/32. I1pu Hanpsokennu 110 kB MHHUMAaBHO JOIMYCTUMOE CEUCHHE MTPOBO-
noB 70 MM?, mosToMmy st IuHHE 2-1 cnexyer BbIOGpath mpooy Mapku AC-70/11. Pe3ynbratsl

pacyeToB TOKOB U BHIOpaHHBIC CEYCHUS MTPEACTaBICHBI B Ta0uie 1.5.

Tabnuna.l.5- Pe3ynbrarsl BBIOOpa cEUeHUI MPOBOJIOB JIMHUHN AJIEKTPOIIEpEIaun

Konu- .
Jlu- Pmax + JQ max ! nom'? I max ! MapKa Idon ) 1", OTKiIroueHue
YECTBO
HUS . MB-A kB A IIpoBona A A JIMHUU
Herei
. Onna
A-2 2 94+36.03 220 132.09 | AC-240/32| 610 264,19 A
. Onna
2-1 2 20+j7.97 110 56.5 AC-70/11 | 265 113 1
) Opnna
2-3 2 57+j21.8 110 160.15 | AC-185/29| 510 380,3 23
. Onna
3-4 2 38+)14.43 110 106,67 | AC-120/19| 265 213,34 34
) 180,7 A-6
A-5 1 18.29+j7.25 110 103.26 | AC-120/19| 390 E
) - A-6
A-6 1 13.71+j5.45 110 77.433 | AC-95/16 | 330
62,18 5-6
_ 118,52 A-5
5-6 1 2.71+)1.05 110 15.25 | AC-70/11 | 265
62,18 A-6

[IpoBepky BBIOpaHHBIX MPOBOJOB [0 HArpeBY JAaHHOW CETH HEOOXOIHMMO NPOBECTU IS
LIECTH NOCI€aBaPUMHBIX PEKUMOB!

1. OTkiIrOUeHNe O/THOM JIMHUK Ha ydacTKe A-2. DTOT pexXUM XapaKTepu3yeTcsl yBeJInueHH-
€M TOKa, MPOTEKAIOIIETO MO OCTaBIIelcs B paboTe OMHOW JHHUU «A-2», B JIBa pa3a MO CpaBHe-

HUIO C HOPMAJIBHBIM PEKHMOM.
17 =21, =2-13209=26419(A).
2. OTK/IIOYEHNE OHOM JIMHMM Ha y4acTKe 2-1. DTOT pexuM XapaKTepu3yeTcs YBEIHUEHU-

€M TOKa B JiBa pa3a 1o CpaBHCHUIO C HOPMAJIbHBIM PCIKUMOM.
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B3sam. uHs. Ne

lModnuck u dama

UHa. Ne noon.

nae
1,9 =2-56,5=113(A).
3. OTK/II0YEHHE OJHOM JIMHUU Ha y4acTKe 2-3. DTOT pEeKUM XapaKTepHU3yeTCs yBEIUYECHHU-
€M TOKa, MPOTEKAIOILEro M0 OCTaBlUIeHcs B paboTe OHOM JIMHUU «2-3», B IBa pasa 10 CPAaBHEHUIO

C HOPMAJIBHBIM PEKUMOM.
1, =2-16015=3803(A).
4. OTK/IIO4YEHNE OIHOM JIMHMM Ha y4acTKe 3-4. DTOT pex’uM XapaKTepU3yeTcs YBEIUUEHU-

€M TOKaB JBa pas3a I10 CPAaBHCHUIO C HOpMaJIbHBIM PECKHUMOM.
7% =2.5356 =10711(A).

5. OTkiroueHne TUHUM Ha ydacTke A-6 (puc.6).

94+{36.03 MB-A 17+6.26 MB-A
A 136.03 M 2 4
=
32+12.7 20+j?.9::/ 384j14.43 MB-A
57+j21.8

19+j7.37 MB-A

—

114j4.4 20+j7.97 MB-A

21+j8.3 MB-A 11+j4.4 MB-A

Puc.1.6- ITocneaBapuiiHblii pexXUM CETH IPU OTKIFOUYEHUH ydacTka A-6

[ToTokopacnpenenenue B ceTu onpezensercs no nepsomy 3akony Kupxroga, MB-A:

Se o =11+ j4,4;

S, =32+ j12.7;

[TocneaBapuiiHble TOKH B IMHUSAX OyJIyT paBHBIL, A:

’PZ _2
Inag _ ik +Qlk .103, (118)

§ B ’\/§ : U HOM

par _ VAL +4.47

as _N22 TR 0% = 62.18.
0 J3.110

e 32241277 10° —1807
hs J3.110 o

6. OTKIIOYeHUE JIMHUK Ha y9acTke A-5 (puc.7).
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94+j36.03 MB-A 17+4i6.26 MB-A
A 536,03 w1 2 4

324j12.7 20+j7.97/

20+j7.97 MB-A

38+j14.43 MB-A
57+j21.8

19+j7.37 MB-A

21+j8.3 MB-A 11+j4.4 MB-A

Puc.1.7- [locneaBapuitHbIi peXKUM CETH TIPH OTKIIIOYCHHUH y4acTKa A-5
3HaueHus MOTOPACHPEECIICHUH 110 TUHUSAM U 3HAYCHUS MOCTIeaBapUMHBIX TOKOB IPEICTaBICHBI B

Tadmue 5.

Tabnuna.l.6-Pe3ynbpTaTel HOTOKOpAcHpeIeIeHHd U TOKOB MPU OTKIIOYEHUH TUHUN A-5

YyacTok 5-6 A-6
S,MB-A 21+j8.3 32+j12.7
1" A 118.52 180.7

CpaBHeHI/Ie TOKOB HOCHeaBapHﬁHBIX PCKUMOB IJIA KaXJ0H JIHMHHUHU C AOIMMYCTHUMBIM I10

I nae

HarpeBy | <l cleoBa-

o son TTOKA3aJI0, YTO JJIS KaJKIOrO YYacCTKa BBIIOIHAETCS yCIOBHE on’?
©
N TETHHO, BCE MapKHU MIPOBOJIOB BBIICPKUBAIOT HATPEB JUTUTEIIHHO MPOTEKAIOIUMU TOKAMH.
8
S
=
8
= Pacyer noTeps HanpsbkeHUs B pabouyeM pekuMe.
5 .
o> [Torepu HaMpsKEHUS OT HOMHHAJILHOTO Ha y4dacTke I-K onpesenstorcs mo dpopmyiie,%:
(=]}
=2 P Toic + Quuai * X
5 _ _ maxik "0ik maxik 0ik
g AU, = T -1, -100, (1.19)
X nik ™ o ik
2 rae Iy, , X, — IOTOHHbIE TapaMEeTPhl IUHUU JIEKTPONepe1aul, IPUHIMAEMbIE B 3aBUCH-
©
I
; MOCTH OT MapKH 1npoBoja, OM/km
©
3 94.0,118+36,03-0,435
a0
AU, = ’ S — -44.100=1.22;
2-220
© o
£ OcranbHble pe3yabTaThl HOPMAJIBHOTO U aBaPUITHOTO PEKMMOB aHAJIOTHYHBI U CBEJICHBI B
e
S
> Ta0IHUITy
o
S
=
3
=
S
o
=
(s]
2 Jluem
o
g TIMXA 565722.103 13 =
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Tab6muma.1.8- Pe3ynbrarhel pacuera moTepb HaPsHKEHUS

Hopmainbnslii pexxum [TocneaBapuitHblil pexum
= | B |« Z g
= d = = E e Otxitto-
=| §1 22|86 6 P, Q | AU, | P, | Q |AU,
Sl | WL |~ S S YyeHa
= = MBt | MBap % MBt | MBap| %
JVHUS
1 nens
A-2| 220| 240| 44 | 0,118| 0,435 94 36,03 | 1,217 94 | 36,03 | 2,434 A
1 nens
2-11 110 70 | 14 | 0,422| 0,444 20 7,97 0,72 20 7,97 | 1,44 1
1 nemns
2-3| 110| 185| 19 | 0,159| 0,413 57 21,8 1,42 57 21,8 | 2,84 3
0,24 1 emn
3-4| 110| 120| 16 4 0,427 38 14,43 | 0,83 38 | 14,43 | 1,66 34
0,24 21 - - A-5
A-5| 110| 120| 19 0,427 | 18,29 | 7,25 1,19
4 32 12,7 | 2,08 A-6
11 - - 5-6
A-6| 110| 95| 22 | 0,301| 0,434 | 13,71 | 545 2,75
32 12,7 | 2,75 A-5
© 21 8,3 | 1,76 A-5
S 5-6| 110| 70 | 17 | 0,422 0,444 | 2,71 1,05 0,25
° 11 44 | 0,93 A-6
Q
S
S
~ IIpoBepka 1o norepe HanpsHKEHUS:
Jlns paccmaTpuBaeMoii CeTu caMbIMU yJIQIEHHBIMU OyyT Y371kl 4 U 5, clieJ0BaTeIbHO, JOIHKHO
l'é BBIIIOJIHATBCS YCIOBUE:
Ue]
2 [Torepu HanpsikeHUs: B HOpManbHOM pexkume B cetd 110 kB ot ucrounuka 2 no yzna 4,
g
S ZAU »a =AU, s +AU, , =142+0,83=2,25%.
2 [Totepu HanpsKeHUS B HOPMAJIbHOM peXHMe OT MCTOYHMKA A 10 y371a 5;
g
§ S AU, =AU, +AU, ; =119+0,25=144%.
©
Q B cetn 220 kB cambiM ynaneHHBIM Oyie y3em 2,lI0TepH HANpsHKSHUS OT HCTOYHUKA A 110 y37a 2,
. D AU, , =AU, , =1217%.
g
('§ [Totepu HanpsikeHUs B OCI€aBapuiiHOM pexxuMe B cetu 220 kB, npu OTKIIIOUEHUU OJJHOW JTMHHUH
g A-2;
]
=
S
2
%'_ Jlucm
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OTOT peXUM XapaKTepU3yeTcs YBEIMUEHUEM TIOTEPh HAMPSKEHHsI B JIBa pa3a M0 CPABHEHHUIO C

HOPMAaJIbHBIM PEXXHMOM
D AU, =2-AU " =1,217-2 = 2,434%.
[Torepu HanpsbkeHUs B TIocjieaBapuiiHOM pexkume B cetd 110 kB, mpu oTKIIIO4eHUH OAHOM JIMHUHU

2-3 camoii yIaI€HHOU TOYKOM siBJsieTcsis Touka 4 . CyMMapHbIe IOTepH J10 3TOM TOYKH PaBHBI:

OT UCTOYHUKA 2 JI0 y37a 4,

ZAU "4 =AU, , + AU"23 =2,84+0,83=3,67%.

IIpu otknmroueHnu smanKu A-6 cymmapusie motepu B cet 110 kB oT y31ma A 10 6 paBHBI:
D AU, " =AU s + AU 56 =2,08+0,93=23,01%.

[Tpu oTkmroueHun auHUU A-5 cymmaphsbie notepu cetu 110 kB y31a ot A 10 5 paBHbI:

D AU, " =AU a6+ AU s =2,75+176 = 4,51%.

HOTepI/I HAaIpsKCHUA B HOPMAJIBHOM PEKHMME HC IIPEBBIIIAOT JOMYCTUMBIC 3HAUCHU, T.C.

BBITIOJIHACTCS YCIIOBUC!
D AU <15%.

[Torepu HamnpsKeHUs B IOCICABAPUNHBIX PEKUMaxX HE IPEBBILAIOT JOITYCTUMBIE 3HAYe-

HU, T.C. BBIIIOJIHACTCA YCIIOBUC!:

© nas
AU "™ < 20%.
: 2
e
2 B pe3ynbrate, MOKHO IPUITH K BBIBOJY, UTO BEIOpaHHBIE MapKU MPOBOJIOB BO3AyIIHbBIX JIDII
o
S
r§ YJIOBJIETBOPSIIOT YCJIOBHUSM pabOThI Kak B HOPMaJIbHOM, TaK U B ITOCJICaBAPUIHBIX PEKUMAX.
=
§ 1.4. CTpyKkTypHBIE cXeMbl NOACTAHIUIA. BbI00Op MomHOCTH TPaHcopMaTopoB
Ue]
2 NOoJACTAHIMHI
g
I
<
= MouHocTh TpaHC(POPMATOPOB BHIOMpAETCsl TakK, YTOOBI MPU OTKIOYEHUH Haubojiee MOIIl-
g
3 HOT'O U3 YCTAaHOBJICHHBIX Ha MOJCTAHIIMM Ha BpPEeMs PEMOHTA MJIM 3aMEHbI OCTaBIINECs 00ecreyn-
s
§ BAJIM IWTAHWE HATPY3KH C YYETOM JONYCTHUMOM /I HHUX aBapuWHON meperpy3ku. CuioBele
TpaHc@OpMaTOpPbl B HOPMAJILHOM PEXUME JOKHBI OBITH 3arpyKeHbI, 10 BO3MOXKHOCTH, HE Me-
g Hee, yeM Ha 70%.
©
e
> HomuHanbHas MOIIHOCTH TpaHC(OPMATOPOB Ha ABYXTpPaHC(HOPMATOPHBIX MOJCTAHIUAX
o
,§ OINPECIIAETCS U3 CIEIYIOIIETO YCIOBU:
()
=
S
o
=
(]}
< Jlucm
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S > Smx (1.20)

nom.T. — k

rae S, - 3HauYeHHe HauOobIeil MOLTHOCTH, IPOTEKAtoLIel yepe3 Haunbosiee 3arpyKeHHYIO
00MOTKyY TpaHchopmaTopa,

k - ycrmoBHO mpuHHMaeMblii KO3()(GHUIHUCHT IOMYCTUMOIN aBapUtHON Meperpy3Ku, paBHBIN
1,4, nnsa aBroTpanchopmaropos 1,3.

Jiist omHOTpaHC(hOPMATOPHBIX MOACTAHIIHINA:
SHOM.T. 2 Smax’ (121)

IMoacranmus 1:

S, =+/20° +7,97% = 2153 (MBA),

> % 1553 (MBA),

nomT —
tl

cllef0BaTeNbHO BhIOUpaeM 2 tpancdopmaropa T/IH-16000/110.

3arpyx’eHHoCcTh TpaHchopmaropa, %o:

2158, 100=67,3.
© 2-16
S
© Hoacranumus 2:
g Smaxsr = SmaxcH T SmaxhH (1.22)
e}
(]
=
S =N 777 +29.77% =82.555 (MBA),
l'é Sy = V17 +6.26* =18.116 (MBA),
o]
2 S, e =82.555+18.116=100.671 (MBA),
©
I
X
o 100671 =77.439 (MBA),
‘§ clieoBaTeNibHO BeIOMpaeM 2 Tpancpopmartopa ATAIITH-125000/220/110.
§ 3arpyxeHHOCTh TpaHchopmaTopa, %o:
100’671-100 =40,3.
o 2-125
('§ [TpoBepka no meperpyske oomotkn HH:
Q
E SIIOM.HH = amt : SHUM.AT ’ (123)
S
S
g
%_ Jlucm
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I'ne «a,,-xosapduuuent seironHoctu oomMotkn HH aBroTpancdopmaropa, mpuHIMaeMblii
0,5.
S, .. un =05:125=625 (MBA).
B cnydae oTKiIIOYeHHS OHOTO U3 aBTOTPAHC(HOPMATOPOB JOKHO BBIIOIHATHCS HEPaBEeH-
CTBO:
S ot = SE“ ; (1.24)
S, 2 2;?%3 =15,38,;

VYcii0BHE BBINOIHACTCS.

Kpowme Toro, nocienosarensHo ¢ 00MoTkoil HH Heo0x01MMo yCTaHOBUTB PETyJIUPOBOYHbIE
TpaHcGOpPMaTOPbI AJIsl OCYIIECTBIECHUS BCTPEYHOTO PErYIMPOBAHMSI HATIPSKEHMSI HAa IIIMHAX
10 xB nmoacranuuu.

SH()M../YP 2 SH(},M.HH; (125)

B paccmarpuBaeMoM ciydae 1enecoo0pa3Ho IpeycMaTpeTh YCTAaHOBKY Ha MOJICTaHIIMU
JIMHEHHOTO perynupoBouHoro Tpanchopmaropa JITIH-16000/10.
[To anamorum BbIOMpaeM TpaHCHOPMATOPHI JJIsi OCTAIbHBIX ToAcTaHIMi. KomuyecTBo u

Mapka TpaHchOpMaTOpPOB MPECTaBIICHBI B Ta0ymie 1.9.

©
g
3
S
3 Tabnuua 1.9 — Beibop cuitoBsIX TpanchopMaTopoB MOACTAHIUHA
=
'§ 3arpy’KeHHOCTb TPaHC-
Ne moacranummn Koun-Bo Mapxka tpanchopmaropa
dbopmatopos, %
t'é 1 2 TJ/IH-16000/110 67,3
o]
2 2 2 ATIITH-125000/220/110 40,3
©
< 3 2 TJIH-16000/110 63,7
o 4 2 TPJIH-40000/110 50,81
2 5 2 T/IH-16000/110 70,56
3 6 2 TJIH-10000/110 59,2
a0
g 1.5. Cxema 2JIeKTPUYECKUX COeTUHEHUH MOACTAHINM
©
E BbI100p rI1aBHO# CXEMBI JIEKTPUUECKUX COCTMHEHHIA TIOACTAaHIIUI 3aBUCHUT OT TUIIA TIOJCTaHIINH,
o
E YHCIIa OTXOSIIUX U MUTAIONINX JTHHUH.
S
S
g
%'_ Jlucm
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

HopMBbl TeXHOJIOrMYECKOro MPOEKTUPOBAHUS YKA3bIBAlOT HA HEOOXOJMMOCTb INPUMEHEHUs
TUIIOBBIX CXEM JJIEKTPUYECKUX coeluHeHHi PY Bcex HanpsbkeHui. Herumosble cXeMbl MOTYT
PUMEHATHCS TOIBKO MPU BHIMOJIHEHHH 000CHOBBIBAIOIINX TEXHUKO-I)KOHOMHYECKHX PACUETOB.

Heo6xoauMo oTMETUTh, YTO CyLIECTBYET Oosbloe pasHooOpasue cxeMm PV, ocoGeHHo mo-
BBILLICHHBIX HalpspKeHUH. BbIOOp ke HamydIiero pemeHust BO3MOXKEH TOJIBKO Ha OCHOBE TEXHHU-
KO-3KOHOMHUYECKOI'0 aHaJIM3a BAPUAHTOB.

CxeMa 3IeKTPUYECKUX COCIMHEHUN CETEBOro pailoHa MpeCTaBlieHa Ha PUCYHKE 9.
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lNodnuck u 0ama

UHe. Ne Oy6r.

B3sam. uHs. Ne

lModnuck u dama

UHa. Ne noon.

2 PacyeTnl mapaMeTpoB pekuMa padoThl JIEKTPUIECKOH ceTH

B naHHOM IyHKTE ONpENENSIIOTCS IapaMeTphl PEXKHMa MAaKCHMaJbHBIX HArpy30K JIEK-
TPUYECKOM CETU: IMTOTOKHM MOILHOCTH C YYETOM IOTEPbh MOIIHOCTH B 3JIEMEHTAX CXEMbl 3aMellle-
HUSl, HAMPSDKEHUS B y3JaxX, Koddduirensl TpanchopMaui TpaHchopMaTopoB, 00eCIIeYUBAIOLINX

3aJaHHBIC YPOBHH HAIIPSXKCHHUA HA IIMHAX HH HOHCTaHHHﬁ.

2.1 CocTaBJjieHHe cXeMbl 3aMellleHUs YIeKTPUIECKO ceTH
PacdeTHasi cxema 3JIEKTPUYECKON CETH M €€ CXeMa 3aMEICHHs COCTABIISICTCSI HA OCHOBE
3aJ]aHUs C YYE€TOM TapaMeTPOB BBHIOPAHHBIX 3JIEMEHTOB. Bce mapameTpbl cXeMbl 3aMEIeHHs! BbI-
YUCIAIOTCA B MMCHOBAHHBIX CIMHHUILIAX I10 IIOIOHHBIM IMapaMETpaM ceTen u NMacIoOpTHBIM JaHHBIM
000pyI0BaHUs.

[Tapamerpst muaun R, X;, Q, onpenenstorcs no Gopmynam:

r -l
R =" 2.1)
R, , = 211844 5 596 Om:
x =%l 2.2)
" n
X, ,=24354_g57 o
QJ =n .Ujo,n .bO ' I' (23)

Q.= 2.220%-2,604-107°-44=1109 MBgap;
JInst OCTanbHBIX JTMHUNA PACCUUTHIBAEM aHATOTHYHO.
3Ha4YCHUsT CONMPOTHBIICHHUI TpaHCPOPMATOpPOB B3AThHI U3 [1]. CompoTHBIICHUS IBYX Mapaj-
JIeNbHO paboTaronyX TpaHCPOPMATOPOB YMEHBIIAIOTCS BABOE, 2 MOITHOCTh MOTEPh B CTAllU yBe-

JTUYMUBaeTCs BABoe. PacueT mapamMeTpoB cxeMbl 3aMelleHus IpuBeieH B Tabnumax 2.1 u 2.2.

Tabmuna 2.1 - PacyetHsie mapamMeTpsl TpaHCPOPMATOPOB

Ne Tun Tpancopma- Cymmapuoe | Cymmapuoe Xr,| Cymmapneie | CymmapHbIe
n/cT TOpa " R:, Om Om APy, kBT AQx, KBap

1 2 3 4 5 6 7

1 T/JIH -16000/110 2 2,19 43,35 38 224
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

1 2 3 4 5 6 7
r.=0,275 X, = 26.6
ATILITH-
2 2 r.=0.24 X, = 130 1250
125000/220/110 (=16 X =655

3 TJIH - 16000/110 2 2,19 43,35 38 224

4 TPJIH - 40000/110 | 2 0,72 17,4 72 520

5 TJIH - 16000/110 2 2,19 43,35 38 224

6 TJIH - 10000/110 2 3,975 69,5 28 140

Tabmuua 2.2 - PacyeTHbie mapamMeTpsl JIUHUAN
JlmHa, | Yucio
Jnnaus _ | Ro, OM/kM | Xo, OM/kM | Ry, OM X, OM Qc, MBap
KM nenein

A-2 44 2 0,118 0,435 2,596 9,57 11,09
2-1 14 2 0,422 0,444 2,954 3,108 0,862
2-3 19 2 0,159 0,413 1,511 3,924 1,216
3-4 16 2 0,422 0,444 3,376 3,352 0,986
A-5 19 2 0,244 0,427 4,636 8,113 0,612
A-6 22 2 0,301 0,434 6,622 9,548 0,696
5-6 17 2 0,422 0,444 7,174 7,548 0,524

Cxema 3aMelieHus pailoHHOM ceTu npezcTaBieHa Ha pucyHke 11.
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2.2 Pacuet pe:kuMa MaKCUMAJIbHBIX HATPY30K
IIpuHUMaeTcs, 4TO HANPSIKEHUE BO BCEX Y3JIOBBIX TOYKAX PABHbI HOMHUHAJIBHOMY HAIps-
KeHuto ceTH. [Ipu TakoM yclioBUM HaXOAMUTCS paclpeneseHUEe MOLIHOCTEN B CETH C YYETOM IIO-
Tepb MOIIHOCTH U 3apsATHBIX MOLUTHOCTEH, T€HEPUPYEMBIX JTHHUSIMH.
P> +Q;
Si=Tgr

HOM

- + %) (2.4)

riue Pij — aKTHBHAs MOIIHOCTh KOHIIA 1-0# JTuHuu, MBT;
Qij — peakTHUBHASI MOIIHOCTh KOHIIA i-0¥ muHuH, MBAp;
I; — @KTUBHOE CONPOTUBIIECHUE i-0ii uHuK, Owm;

X;; — PEAKTUBHOE CONPOTHUBIICHUE 1-0H iuHuK, OM;

HanpsbkeHne Bo BceX y31aX KPpOME I'OJIOBHOI'O CUMTACTCS PABHLIM HOMUHAJILHOMY.

IlepBrlIii ITan 3aK/II049aeTCs B HAXOK/IEHHH MOTOKOB MOIIHOCTEH B THHHUAX CXeMBI.
MoIHOCTB, OCTyMaronas B 00MOTKY
MoiHOCTB, TOTpedsieMas ¢ muH 10 kB, MBA:
Sk, =38+ j14,43;

[Torepu moutHocTH B BeTBU 4-7,MBA:

© 38% +14.43° . .
5 AS, . :T-(o.72+ j17.4)=0,09+ j2.174;
S
§ MomHocTh Hayajia 3BeHa BeTBH 4-7, MBA:
=
§ SZ_7 =38+ j14.43+0,09+ j2.174=38.09+ j16.604;
Mo1iHoCcTh KOHIIA 3BeHa JTuHKNH 3-4, MBA:
5 .
% S;, =38.09+ j16.604+0.072+ j0.52— j0.493=38.162+ j16.631,
%
g ITorepu montHOCTH B JInHUK 3-4, MBA:
X
2 2
N AS, , = >8:102 +16'631 -(3.376+ j3.552) = 0.483+ j0.509
2 110
g_ MomutHocTh Hauana 3BeHa JuHuu 3-4, MBA:
s
§ 8';4 =38.162+ j16.631+0.483+ j0.509— j0.493=38.645+ j16.647,;
. [anee pacueTsl MPOBOAMM aHAJIOTMYHO, MPE/ICTABIEHHBIM BbIllie, MBA:
g : .
3 Sy =19+ )7.37,
S
) 2 2
S 8, , =137 (5194 43.35)=0.069+ j1.361
g 115
S
g
%_ Jluem
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lNodnuck u 0ama

UHe. Ne Oy6r.

B3sam. uHs. Ne

lModnuck u dama

UHa. Ne noon.

Sy, =19+ j7.37+0,069+ j1.361=19.069+ j8.73%
S¥, =38.645+ j16.647+19.069+ j8.731+0.038+ j0.224— j0.608="57.752+ j24.994

57.752% +24.994?
110?

AS, , = -(1.511+ j3.924)=0.42+ j1.09

Sy, =57.752+ j24.994+0.42+ j1.09=58.172+ j26.084;
Sfy =20+ j7.97,

207 +7.97°

AS, o = = -(2.19+ j43.35)=0.077+ j1.519

S¢, =20+ j7.97+0.077+ j1.519=20.077+ j9.489;
Sr,=20.077+ j9.489+0.038+ j0.224—0.431=20.115+ j9.282;

20.115% +9.2822
110°

AS,, = -(2.954+ j3.108)=0.12+ j0.126

Sy, =20.115+ j9.282+0.12+ j0.126=20.235+ j9.408;
Sy, =20.235+ j9.408— j0.431+58.172+ j26.084— j0.608=78.406+ j34.453

78.406% +34.453"
2307

S, , =78.406+ j34.453+0.033=78.439+ j34.453

AS, , = -(0.24+ j0)=0.033

Sf o =17+ j6.26;

17% +6.262
AS;y 4 = 307

S/ o =17+ j6.26+0.01+ j0.406=17.01+ j6.666;

(1.6+ j65.5)=0.01+ j0.406

S ,, =17.01+ j6.666+78.439+ j34.453=95.4+ j41.119;

95.4% +41.119?
2307

S/ . =954+ j41.119+0.056+ j6.044=95506+ j47.163;

AS,, ., = -(0.275+ j29.6)=0.056+ j6.044

Sk, =95506+ j47.163+0.13+1.25— j5.545=95.636+ j42.868,

95.636” +42.868
2207

St ., =95.636+ j42.868+0.589+ j2.172=96.225+ j45.04;

AS, , = -(2.596+ j9.57)=0.589+ j2.172

S, =96.225+ j45.04— j5.545=96.225+ j39.495;
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Pacuér konpeBOro yyacrka.
MoiHoCTb, ToTpedsieMas ¢ muH 10 kB, MBA:
S& ., =21+ j8.3;
[Torepu moutHocTH B BeTBU 4-7,MBA:
(2.192 + j43.35?)
115°

MomntHoCTh Hadaia 38eHa BeTBu 4-7, MBA:

Sy, =21+ j8.3+0.084+ j1.671=21.084+ j9.97%

AS 513 —

=0.084+ j1.671

Pacuernas MontHOCTb y3i1a 5 onpezensercs Takum oopazom, MBA:

2 2
Sp5 =21.084+ j9.971+0.038+ j0.224— j0.262— j0.306=21.122+ j9.627,
Hanee pacuesl npoBoauM anajgorunyHo, MBA:
S& ., =11+ j4.4;

2%+ jas?)

e T (3.975+ j69.5)=0.042+ j0.738

Sy, =11+ j4.4+0.042+ j0.738=11.042+ j5.138

Sps :SSH—13+ASX_%_%; (2.5)

©
;E Sy =11.042+ j5.138+0.028+ j0.14 - j0.262— j0.348=11.07 + j4.668,
S
=
Q
(]
c
A . . ) A

_ 4,636  j8,113 > 7174 17,548 6 6622 9,548
S
S
%
§ -j0,306 21,122+j9,627 11.07+j4.668 -j0,262
g

N Pucynok 2.2- YnpoumeHHas cxema KoJjblla ¢ paCU€THBIMUA MOIIIHOCTSIMH ITO/ICTAaHIIUI
S
§ [ToToKM B FOJIOBHBIX Y4acTKaX MOIIIHOCTEH pacCUMTHIBAIOTCA IO cienytomiei hopmyne, MBA;
g Sp5.(256+26Aj+Sp6 '(ZGAJ
3 S, = _ _ _ , (2.6)
g Z576_'_ 267A+ ZA75
S
rg * * *
~ Zs 6,26 _prZp 5 - TIOJHBIE KOMIUIEKCHO-COIPSIKEHHBIE CONTPOTUBIICHUS BETBEH;
S
o
=
%'_ Jlucm
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_(21.122+ j9.627)-(7.174— j7.548+6.622— j9.548) + (11.07+ j4.668)- (6.622— j9.548) _

S

A 4.636- j8.113+7.174— j7.548+6.622— j8.548
=18.681+ j9.106;

SpG '(25—6+ ZA—5j+ Sp5 '(ZA—SJ
SA—G = — = = ; (27)
Z5—6+ ZG—A+ ZA—S

o _(1107+j4.668)-(7.174- 7.548+4.636 j8.113) +(21122+ j0.627)- (4.636— j8.113) _

A-6 — -

- 4.636— j8.113+7.174— j7.548+6.622— j8.548
=13.512+ j5.189;

IIpoBepka:
Sas+S6=S c+S (2.8)
18.681+ j9.106+13.512+ j5.189=21.122+ j9.627+11.07+ j4.668;
32.193+ j14.295=32.193+ j14.295;

ITo 3akony Kupxroda omnpenensiem nepeToku MOIIHOCTH 10 BeTBU 5-6, MB-A :

Ses=Sys5 —Sas=21122+ j9.627-18.681— j9106="2.442+ j0.522

A ' A
S 4636 8113 5 7174 7,548 6 s622 9548
e}
S
a  — - e
2 18,689+9,106 2,442+j0,522 . 13,515+j5,189
’§ -j0,306 21,122+j9,627 11.07+j4.668 -j0,262
_ Pucynok 2.3-I10ToOKkM MOIIITHOCTH B KOJIBIIEBOM Y4aCTKe
[~
s} o
> Takum o0pa3om, Touka “5” SBIsSETCS TOUKOM 1M.0TOKOpa3zena, Takum o0pa3om, y3enb sBiseTcs
(=]}
2 .
© TOYKOH NOTOKOpa3aena(pucyHok 3.4). Jlanee pacyer BeIeTCs IO METOY MOCIEI0BATEIbHBIX
I
= npubIKeHui. J{7s 3Toro, MpoABUTrasich U3 KOHIIA CETH K HAa4aly, ONPEAEIIIOTCS MOIIIHOCTH B
2 KOHIIE ¥ HayaJie Ka)/I0ro y4acTKa, T.e. yYUTHIBAIOTCIMOTEPH MOIIIHOCTH B 3JIEMEHTAX CETH.
g
< A
s A . ; .
§ 4,636 Jj8,113 > 7,174 /7,548 6 6,622 9,548
o . .  13,5154j5,189
g 0,306 18,689+9,106 2,442+0,522 11.07+j4.668 0,262
e
3
§ Pucynok 2.4-Pa3pe3anHasi mo TOYKEe MOTOKOpa3iesa cXxeMa KoJblia
=
Q
g MormHocTh Havana BetBu 11 S, ¢;
S
o
=
%'_ Jluem
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S"as =Sk +AS, ; (2.9)

18.689° + j9.106

S"as5=18.689+ j9.106+ >
110

-(4.636+ j8.113)=18.846+ j9.395 MBA;

2.442% + j0.522°

St =2.442+ j0.522+ > (7.174+ j7.548)=2.446+ j0.525 MBA;
0

MomHocTs KoHIa BeTBU 12 S, ¢;
Sas=Ses+Sp; (2.10)
Sx , =2.446+ j0.525+11.07 + j4.668=13.516+ j5.193 MBA;

MomHocTh Hayana BeTBU 12 S*as;

13.516° + j5.193
1107

", =13516+ j5.193+ .(6.622+ j9.548)=13.631+ j5.358 MBA;

MormtHocTs y37a A;

Sa=She+Sas— Q°§‘5 ——Q°§‘6 ; (2.11)

S, =18.846+ j9.395+13.631+ j5.358— j0.306— j0.348=32.477+ j14.1 MBA;

©
S Ha BTOpOM 3Tane onpeaesnsoTcst HaNpsHKEHUS BO BCEX TOUKAX CETH.
e}
. Tpebyercst mpon3BeCTH pacyeT pexuma paboThl CETH, CUMTAs TMPH STOM HANpsHKCHUE Ha
o
S
S IIMHAX MOJICTAHLIUH «A) PaBHBIM:
(]
c

- 1,09Ukon = 1,09-110=119,9xB st 3amkHyToro koutypa. IIpu ompeneneHun morepb
< HANpPSHKCHUH U IEHCTBUTENFHBIX HANPSHKEHUN B y3J7IaX JUTsl JAHHOTO HOMHHAJIBHOTO HANPSKEHHS
s}
>
© MOYKHO HE YUUTHIBATh IMONIEPEUYHYIO COCTABIISIONIYIO TaleH s HanpspkeHus oU.
2
@ - ,09Ugon = 1,09-220=239,8 kB s ocTaJbHBIX YYaCTKOB CXEMBI, B pacyeTax ClIeayeT yd-
I 3 2
X

KCTh MONEPEYHYIO COCTABISIONIYIO MaeHUs HanpskeHus oU.
(=]}
> HanpsoxeHnue B y3nax A1 3aMKHYTOTO KOHTYpa, KB:
3
=
2 PR.+Q,. -X
Q > . R..+0.. - X..
u=u -+ 3 (2.12)
J [ U
i
S
3 rie  Uj— ompenenseMmoe HampsiKeHUE B TaHHOM Y3JI€;
S
8 U, — HanpsbKeHHE B IPEBIIYIIEM Y3IIE.
3
=
IS
o
=
(s]
2 Jlucm
©
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13,631.6,622+5,358-9,548

U,=1199-
119,9

=11872,

18,846-4,636+9,395-8113
1199

18,846-4,636+9,395-8113
1199

U'.=1199- =11853;

U'.=1199- =11853;

JleiicTBUTENBHOE HAIPSKEHUE B y3J1€, C YUETOM TpaHchopMaluu, K
U

ud::UtEfﬁﬂa; (2.13)

Buom

U, :118.72-£ =11.356 MBA;
115

U. :118,53-£ =11,338 MBA;
115

Pacuer ocHOBHOTO y4acTka:
Hcnons3ys HaliieHHBIE 3HAYEHUST MOIIIHOCTEN, MOXKHO OTIEPEIeNIUTh MPpoaosibHyI0 AU u

nornepeuHyo oU, cocTapisionve najieHus HallpspKeHNs B IMHUU U B TpaHcdopmarope KB.

P*.r. +O" - x..
AU, = i T Q4% X (2.14)
Ui

©
£ Pi'” - Xjj _Qil'l - .
r§ M, = ! JU- i (2.15)
§ 1
r§ Hanpsxenue B y3ie paBHO KB:
c

Ug=U,—AU ) +8U7 ; (2.16)
lé Hanpsokenne B y3ne 12, xB:
Ue]
2 96.225-2.596+ j39.495
. AU, ., = e J —2.618:;
X
o M, = 96.225-9,57 + j39.495-2,596 _3413:
» 220
3
2 U, = \/(239.8—2.918)2 +3.413* =237.207;
(32
a0

Hamnpsixenne B y3ne 11, xB:
S 95.506-0.275+ j47.163-26.6
g AU, ., = 235 —5.996:
S
8 . —j .
S U . = 95.506-26.6 — j47.163 0275:11.863;
8 e 230
=
%'_ Jlucm
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

U,, =+/(237.207—5.996)% +11.863 = 231515;

Hanpsokenue B y3ie 2, kB:

_ 78.439-0.24+ j34.455-0

AU, , = 250 =0.081;
s, , - 18439:0-j34455:024 o
230

U, =./(231515-0.081) + (-0.036)? = 231.433;

U,, =231433. 221 _191 754
230

Hanpsixenue B y31ne 2, kB:

U, =121754— 58.172-1.511+26.084-3.924 ~120192:

121.754

l[a_nee pacuYCThI IPOBOAWM 11O dHAJIOTUH, PE3YJIbTAThI 3aHOCUM B Ta6nnuy 2.3

[IpousBeneH pacuer cxembl 3aMelieHus ¢ noMolbio nporpaMmmel ROOR B pexume mak-

CUMAJIbHBIX HArpys3ok. P€3y.]'II)TaTI)I pacucTOB HAa KOMIIBIOTCPEC U BPYUHYIO IPUBCACHLI B T8,6JII/III€

2.3.
Tabnuua 2.3 — Pe3ynbTaThl pacueTa HaIPSXKEHUS B y3J1aX B PEKUME MaKCUMAJIbHBIX Harpy30K
Howmep Hanpsixenne, kB
y3na | Pyunoif pacuer (makc. Harpy3ka) | ROOR (Makc. Harpyska)

1 121,023 121,031

2 121,754 121,756

3 120,192 120,221

4 118,578 118,639

5 118,53 118,55

6 118,72 118,733

7 10,583 10,601

8 11,162 11,185

9 11,553 11,239

10 11,072 10,979

11 231,515 231,518

12 237,207 237,079

13 11,338 10,977

1 2 3
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1 2 3
14 11.356 11,051
15 239,8 239.8/119.9

Tabnuna 2.4-Pe3ynbrarhl pacuera HaMpsKEHUS B y3J1aX CETH B PEKUME MaKCUMaIbHBIX

Harpy30K, JUIsl 3aMKHYTOTI'0 KOHTYpa, , HojlyueHHbIe B iporpamMmme «ROOR»

Homep HanpaxeHwe, KB [MeHepaywA, MBA MNoTtpebnexne, MBA
y3na | Moayne | Yron, " | AktuBHam |PeaktuBHaA| AkTuBHaA |PeakTtuBHan
5 118,550 -0.443 0 0 0,038 0,224
6 118,733 -0,383 0 0 0,028 0,140
13 10,977 -4,203 0 0 21,000 8,300
14 11,051 -3.605 0 0 11,000 4.400
[ 15 | 119800 | 0 | 32436 | 13,721 | 0 | 0

Ta6Jmua 2.5- PGSYHLTaTH pacycTa HAIIPAKCHHUA B y3JIaX CCTU B PCIKUME MAKCUMAJIbHBIX

Harpy30K, JUIsl OCHOBHOM CXEMBbI, MOTy4eHHbIe B mporpamme «KROORY

Homep |__Hanpmxetue, kB [eHepauua, MBA [MoTpebnexune, MBA
yana | Mogyns | Vron, ° | AktueHan |PeaktuBHan| AkTuBHaA |PeakTuBHas
1 121,031 -3.880 0 0 0,038 0,224
2 121,756 -3,.741 0 0 0 0
3 120,221 4,482 0 0 0,038 0,224
o 4 118.639 4,803 0 0 0,072 0,520
% 7 I 10.601 _l -T.511 0 0 35,000 14 430
’g B 11.185 -1,775 0 0 19,000 7,370
a 9 11.239 -7,304 0 0 20,000 7,970
2 10 10,979 4,940 0 0 17,000 6,260
§ 11 231518 -3.750 0 0 0 0
12 237,079 -0,814 0 0 0,130 1,250
[ 15 | 239800 | 0 | 96026 | 36143 | 0 | 0
§
,°g~ Tabnuma 2.6 — PactipeeneHne MOITHOCTEH 110 BETBSIM CXEMBI, TOJTyIEHHBIE B IPOTpaMMe
< «ROOR»
§ Homep Homepa y3nos | MowHocTe Havana seTeu, MBA | MowHocTe koHua seten, MBA | MoTtepw mowHocTn, MBA
BeTBW | Hauano| KoHey AKTHBHAA PeakteHan AKTUBHAA PeaktuBHaa | AKTMBHele |PeakTuBHble
2 1 15 12 96,026 36,143 95,527 47,333 0,499 1,638
@ 2 12 11 95,397 46,084 95,342 40,173 0,055 5.911
5 3 11 10 17,010 6.665 17,000 6,260 0,010 0.408
s 4 11 2 78,332 33,506 78,300 33,506 0,033 0
S 5 2 1 20,210 §.702 20,112 9,649 0,098 0,103
Q B 1 9 20,074 9.425 20,000 7.970 0,074 1,455
7 2 3 58,090 24,504 57,679 25,266 0,411 1,066
B 3 B 19,067 8.687 19,000 7,370 0,067 1,317
® g 3 4 38,575 16,356 38,160 17,082 0,415 0436
E 10 4 7 38.088 16.563 38.000 14,430 0.088 2133
e
E Homep Homepa yanos |MolwHocTs Havana seTten, MBA| MowHocTs KoHua seTen, MBA | [MoTepu molHocTi, MBA
E BETBW |Hauano| KoHeu |  AKTWBHAA PeakrtusHaA AKTUBHAA PeaktueHaa | AxkTuBHele | PeakTuBHeble
~ 11 15 5 18.620 8,885 18,678 5,355 0,142 0,248
12 15 B 13,616 4,836 13,518 5,512 0,098 0,141
13 5 B -2,445 -0,847 -2,448 -0.241 0.003 0.003
. 14 5 13 21,085 9,978 21,000 §.300 0,085 1,678
3 15 6 14 11.042 5131 11.000 4.400 0.042 0.731
=
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

CyMMapHbIe TOTepH aKTUBHOUM MoiHOCTH — 2,118 Mem,

CymMmapHble IoTepU peakTUBHOU MotHocTH — 17,47 Meap.

W3 tabmui BUAHO, YTO pacy€Thl BPYYHYIO M PAaCUeThl ¢ MOMOIIbI0 mporpaMmbel «KROOR»
CXOJATCS C JOCTATOYHOM TOYHOCTBIO. IlorpemHocTs BbI3BaHa TEM, 4TO MPHU pacueTe Mporpamma

BBITIOJIHACT HECKOJIBKO I/ITepaHI/Iﬁ .

2.3 Pacuer pe:kuMa MUHUMAJILHBIX HATPY30K
Pacuér nanHoro pexuma npousBoautcs B nmporpamme «ROORy. Tlepen navanom pacuéra
HE0OXOUMO HAWTH MOILHOCTH HAarpy30K BO BCEX IYHKTax. MOIIHOCTH Harpy3ok B JaHHOM pe-
KHUMe paboThl ceT cocTaBisIIOT 30% OT MaKCUMAaJIbHBIX.
MMoacranmusa 1.
B pexume MUHUMAaIbHBIX HATPY30K MOJTHAsE MOITHOCTH MOTPeOUTENIeH Ha OJCTaHIIUH 0e3
yueta MmoutHoctd KKY, MBA:

S,u=03:S ., (2.17)

minl

S_ . =0.3-(20+ j12.92) =6+ j3.876;

minl
CYMMapHaSI MOIIIHOCTb KKY, YCTAHOBJICHHBIX Ha MMOACTAaHLIUH, MBap:

Q... =4.95.
MomHocTh ocTaBieHHbIX B padote KKY onpenensiercs u3 ycioBusi:
min .
Ky LS Qmin !
N3 ycnoBust BUAHO, 4TO cymMMapHasi MOITHOCTh ycTaHOBIeHHbIX KKY nHa moxcranmmm 1

OoubIIe peaKTI/IBHOﬁ MOIIHOCTHU HAI'py3KH Q CJIICAOBATCIIbHO Tpe6yeTc>1 OTKJIIOYaTbh KOHJICH-

min !
caropHbie ycraHoBKU.Ecim octaButh B padote ycranBky YKII 57-10,5-2250, To HeCKOMIEHCHPO-

BaHHas peaKTUBHAs MOIIHOCTb Q;,  OmpeaenuTcs mo nepsomy 3akoHy Kupxrocga, MBap:

min.p
Quin, =4.95—2.25=1.626.

ITonmas MmomHOCTE Ha moAcTannmy 1, MB-A:

S_ . =6+ j1.626.

minl

PacdeTHas MOIIHOCTH MOJICTAHIIMY B TAHHOM PEXUME cocTaBuT, MB-A:

Sinpt = y/Prinz’ + Qun, > = V/6° +1.6267 =6.216.

Jlist ompeienieHns KOJMYecTBa paboTaroNMX TpaHCHOPMATOPOB HEOOXOIUMO OIPEICIIUTh

S,, MB-A:

Jlucm
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s,=5,_ - [2. Apx+k'AQ§ ; (2.18)
AR +K-U,, - o
100

rne AP, AQ,, AP., U, - nacnopTHble naHHbIE TpaHc(opmarTopa;

K - 5KOHOMHUYECKHIi SKBUBAJICHT PEAKTHBHON MOIIHOCTH, paBHbIi 0,06 kBm/kBap.

19+0,06-112

85+ 0,06-10,5-@
100

=8.41.

S, =16- |2

Tak kak Sminpl <S,, TO C LEIbI0 YMEHBIIEHHA IOTEPh MOIIHOCTH MOKHO OTKJIIOYHMTH

OJIMH M3 MapajuIebHO paboTaoMUX TPaHCHOPMATOPOB.
Ananoruuno paccmotpeH Bompoc o konudectBe KKY u paboraromux tpancgopmaTopos
Ha OCTAJbHBIX MOJACTAHIUAX. Pe3ynbTaThl pacyeToB MOIIHOCTEN B peKHMe MUHUMAIIbHBIX HAarpy-

30K MpeJcTaBiIcHbI B Tabmuie 2.7.

Tabnuma 2.7- MourHoctu nojctaniuii cetu ¢ yuerom KKY

I1/C 1 3 4 5 6

o S,ins MB-A | 6+j3.876 5.7+j3.83 11.4+j6.76 | 6.6+j3.906 | 3.3+j2.132
S
'§ Qo MBap 4,95 5.4 8.1 4,725 2.7
Q
()
,§ Qnmin »» MBap 1.626 0.68 0.46 1.431 0.782
o
=

Sinp » MB-A 6.216 574 11.409 6.46 3.391
l'é S,,MB-A 8.41 8.41 19.734 8.41 5.44
o]
%
g
X PacueTs mokazanu, 4To C 1eNIbI0 YMEHBIIICHUS TTOTEPh HYKHO OTKJIFOYHUT TpaHCHOPMATOPHI
g Ha nojacranuax-1,3,4,5.6.
o
3
§ Pacyer pexxrmMa MUHUMAaNBHBIX Harpy3ok BbIMONHEH B porpamme «ROORy. PesynbTarsl
Q

pacueToB NMpuBeACHBI B TabmuIe 2,8, 2.9.
®©
S
2 Tabnuna 2.8 — Pe3ynbpTaThl pacuera HampsHKEHUS B y37IaX CETH B PeXMME MUHUMAJBHBIX Harpy-
Q
§ 30K
8
=
S
g
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Hovep Hanpsixenune, kB
y3n1a

1 121.607
2 121.810
3 121.415
4 120.967
5 116.229
6 116.286
7 10.913
8 11.434
9 11.438
10 11.047
11 231.564
12 232.713
13 10.904
14 10.941

15 233.2

©

5

’g Tabnuna 2.9 — Pe3ynpTaThl pacueTa MOIIHOCTH BETBEH CETU B PEKMME MUHUMAIIbHBIX HATPY30K

Q

‘é Homep Homepa yanoe [MouwHocTs Havyana eeteu, MBA| MouwrocTe koHua eeten, MBA | MNMotepu molwHocTh, MBA

§ BeTBW |[Havano| Koney |  AkTuBHan PeaktneHan AKTMBHAA PeaktuBHaa | AKTuBHele |PeakTvBHble
1 15 12 28 567 -2.049 28,528 10,240 0,040 0,147
2 12 11 28,398 8,991 28,393 8,506 0,005 0,485

. 3 1 10 5,101 1,914 5,100 1,878 0,001 0,036

S 4 11 2 23,292 6,592 23,290 6,592 0,003 0

S 5 2 1 6,040 1.708 6,032 2756 0,008 0,009

2 6 1 9 6,013 2 644 6,000 2391 0,013 0,253

< 7 2 3 17,250 4,883 17,216 6,340 0,034 0,087

< 8 3 8 5,711 2438 5,700 2211 0,011 0,227
9 3 4 11,486 3,790 11,451 4 951 0,035 0,036
10 4 7 11.415 4691 11.400 4.329 0.015 0.362

(]

' Homep Homepa y3anoe |MowHocTs Havana seten, MBA | MowHocTs kKoHua Beten, MBA | TMotepu mowHocT, MBA

)

Z BeTBW |[Havano| KoHey | AxTMBHAA PeaktuBHasn AKTUBHARA PeaktueHaa | AxTuBHble | PeakTuBHble

%’ 11 15 A 5,630 1,771 5,618 2,434 0,012 0,022

& 12 15 6 4,047 0,647 4,039 1,414 0,009 0,012
13 ] 6 0,717 0,474 0717 0,111 0,000 0,000
14 ] 13 6,315 2796 6,300 2 480 0,015 0,306

. 15 6 14 3,308 1,454 3,300 1,320 0,008 0,134

g

®©

(o]

3
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PacueT mocneaBapuitHBIX PEKUMOB BBITIOTHSETCS TSI MAKCUMAITbHBIX Harpy30k. COBIOJICHHE OT-
KITFOUCHUH JIBYX WM O0Jiee IMHUIN B PA3JIMYHBIX YACTSIX CETU HE PACCMATPUBACTCS, KaK MaJOBe-
positHoe. Pacuet npoussoaum B iporpamme «ROORy. HampsikeHue B 6a3uceoM y3iie MpuHIMAacM

1,05U

wont 1

OTKIIIOueHHE OQHON LENN JINHUA A-2;

Pe3ynbTarhl pacuera MOIIHOCTH BETBEH CETH MPHU OTKIIFOUCHUHU OJTHOU Iienu A-2 IPHUBEICHBI B
Tabiuue 3.1

Tabmuna 3.1 — Pe3ynbTaThl pacueTa MOITHOCTH BETBEH CETH MPH OTKIIOYCHUH OJHOM mermu A-2

{omep Homepa yanoe |MowHocTe Hayana eeten, MBA | MouwpHocTs KoHua sBeteu, MBA | Totepwu mowHoctw, MBA
BETBW |Hauano| KoHey | AKTHMBHaA PeaktneHan AKTHBHAA PeaktmeHaA | AKTMBHeIE | PeaKTMBHble

1 15 12 96,864 47 817 95,699 49 495 1,165 4,294

2 12 11 95,569 48,245 895,507 41 526 0,062 6,718

3 1 10 17,011 6,719 17,000 6,260 0,011 0,459

4 1 2 78,496 34,808 78,459 34,808 0,037 0

] 2 20,233 9,024 20,121 9,843 0,112 0,117

6 1 9 20,083 9,619 20,000 7,970 0,083 1,649

7 2 3 58,226 25 784 57,758 25,929 0,468 1,215

] 3 8 19,075 8,864 19,000 7,370 0,075 1,494

9 3 4 38,644 16,841 38,172 17,375 0,472 0,497

10 4 7 38,100 16,855 38,000 14,430 0,100 2,425

Pe3yJ'IBTaTBI pacucTa HaHpH)KeHI/Iﬁ CCTHU IIPU OTKIIFOYCHUN OJHOM IIeTH A-2 IMPUBCJICHLI B Ta6J'II/II_Ie

3.2

m (3 (3
S Tabmmna 3.2 — Pe3ynbraTsl pacuera HaMPsHKEHUA CETH MTPU OTKITIOYSHUN OAHOM 1enu A-2
e
S
3 Homep Hanpssenuwe, kB [ eHepaywna, MBA Motpebnedne, MBA
,§ yana | Moaynk | Yron,” | AktuBHaa |PeaxktuBHana| AkTuBHaA |PeaxkTuBHanA
S 1 114181 -5,183 ] ] 0,038 0.224

2 114,957 5,031 0 0 0 0

3 113.300 -5,860 ] ] 0,038 0.224
5 4 111,606 6,216 0 0 0.072 0.520
S 7 9,942 -9,286 ] ] 38.000 14,430
2 8 9.968 -9,583 0 0 19.000 7.370
» 9 10,024 -9.048 0 0 20,000 7.970
< 10 10,054 6,377 0 0 17.000 6.260

11 218,599 -5.041 0 0 0 0
. 12 224,712 -1,755 0 0 0.130 1,250

|
| 15 | 231000 | 0 96,864 | 47817 | 0 | 0 |
)
3 Otkirouenue BeTBH 11;
S
§ Pe3ynbrarhl pacuera MOIIHOCTH BETBEW CETH MPHU OTKIIFOUEHUH JIMHUU A-5 puUBe/ieHbl B Ta0InLe
3.3
©
S Tabmuua 3.3 — Pe3ynbraThl pacueTa MOIIHOCTH CETH MPHU OTKIIOEHUU BETBH A-5
e
S
Q
o
S
|
3
=
S
]
=
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Homep Homepa yanoe |MowHocTs Havana seten, MBA | MowHocTs KoHua Beten, MBA | [NoTepu mowHocTn, MBA

BeTBW |Hauano| Koney | AkTuBHaA PeaktyBHan AKTUBHAA PeaktuBHan | AkTWBHEIE | PeakTuBHble
12 15 6 33.217 15,895 32538 15,660 0,679 0,979
13 5 6 21,137 -10,490 -21,463 10,297 0,326 0,343
14 5 13 21,099 10,266 21,000 8,300 0,099 1,966
15 6 14 11,047 5223 11,000 4.400 0,047 0,623

Pe3ynbraThl pacuera HaNpsHKEHUH CETH MPH OTKIIIOYSHUH JIMHUU A-6 TIpUBEeHbI B Tabmule 3.4

Ta6muma 3.4 — Pe3ynbTaThl pacyeTa HANPSDKCHUH CETH MPU OTKIIOCHUH BETBU A-6

Homep | Hanpsuxenue, kB j ["‘eHepauyua, MBA MNoTpebneune, MBA
yana | Moaynk | Yron, ° [ AkTuBHan |PeaktwBHan| AKTMBHaA |PeakTuBHanA
5 110,185 1,324 0 0 0.038 0.224
6 112,265 -0.925 0 0 0.028 0.140
13 10,143 -5,704 0 0 21,000 8.300
14 10.411 -4.430 0 0 11,000 4.400
| 15 | 115500 | 0 | 33217 | 15895 | 0 | 0 |

OTkiroueHue BeTBH 12;
Pesynbrathl pacuera HapsDKEHUN CETH NP OTKIIIOYSHUH OJHOM 1enu A-6 MpUBEACHbBI B TaOIHIIE

3.5

Tabmuna 3.5 — Pe3ynpTaThl pacueTa MOIIHOCTH CETH P OTKIIOCHUHU BETBU A-6

Homep Homepa yanoe |MowHocTs Havana eeten, MBA | MowHocTe KoHua seten, MBA | Tlotepn mowHoctn, MBA

Jlucm

|M3M.

BeTBW |Hayano| KoHel AKTUBHaA PeaktnBHan AKTUBHaA PeaktuBHana | AKTMBHble | PeakTuBHele

11 15 5 32,751 15,433 32,292 15,290 0,459 0,804
© 13 5 6 11,160 4,908 11,075 5,367 0,085 0,089
£ 14 5 13 21,094 10,158 21,000 8,300 0,094 1,858
3 15 B 14 11,047 5,227 11,000 4,400 0,047 0.827
2
'§ Tabnuna 3.6 — Pe3ynbTaThl pacueTa HaNps)KeHU CeTH MpU OTKIIOCHUH BEeTBU A-6

Humep| Hanpswenwe kB | TeHepauus, MBA MoTtpebnexne, MBA

§ y3na | Moayne | "_«,-"r:jn,':' [ AKkTMBHaA |PeaktvBHaa| AkTuBHasa |PeaktvBHan
o}
2 b 113,090 -0_844 0 0 0,038 0,224
¢ b 112,037 -1.058 0 0 0,028 0,140
X 13 10,433 -4 993 0 0 21.000 8,300

14 10,389 -4 577 0 0 11,000 4,400
2 [ 15 | 115500 | 0 | 32781 | 15433 | 0 | 0 |
2
3
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S
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4 PeryJIJUpOBaHHeE HANIPSIKEHUS HA MOACTAHIUAX
3aKOH BCTPEYHOI'O PEryJIMPOBAHUS HAIIPSKEHUsI, KOTOPBIN JOJKEH ObITh OCYLIECTBIIEH Ha
muHax HanpspkeHueM 10 kB noacranuuii, onpeaensercs tpedoBanusimu 11Y3. B cootBercTBUU €©
[TYD ycTpOHCTBO perylnupoBaHusl HAPSHKEHUS JOJDKHBI 00€CTICUNTh MOIePKAHNE HAPSKECHHS

Ha JaHHBIX mMHax B mpexenax (1,05-1,1)-U,,,, B mepnoa HamOONBIINX HArPY30K, M HE BEIIIE
1,00-U,,,,, B Iepro HAaMMEHbIIUX HATPY30K CETH.

B kadecTBe CpeACTB pPEryIMPOBAHUS HANPSDKEHHS NPUHUMAIOTCA TpaHchopMaTopsl ¢

PIIH.

4.1. PerJIHPOBaHI/Ie HaNPAKCHUA B PEKUME MAKCUMAJIbHBIX HAT'PY30K

Hoacranmus 1

PerJ'II/IpOBaHI/Ie HaIIPpsAKCHUA Ha ITOACTAHIUA 1:

Hanpsoxenne Ha mmuax HH noncranmum 2 (yzen 10) U, =10.979xB, mis perynupoBku

HanpspkeHus a0 Bennuussl 1,05U  Heo0XoIuMO JOMONIHUTEIBHO YCTAaHOBUTH MOCIIEI0BATENBHO

HOM

¢ obmotkoii HH aBtoTpancdopmaropa nuHEiHBIH peryaupoBouHblii Tpancdopmatop JITIH-

16000/10 ¢ U, , =10kB u nuana3zonom perymupoBanusi £10x1,5%. Jlo6aBka HanpspkeHus: AE

HOM am !

2 co3aBaemMasi 5TUM TpaHC(HOPMATOPOM JI0JKHA OBITH paBHa, KB:
©
§ AEﬂm = UH.M? _UIO ; (41)
o
2 AE, =1.05-10-10.979=-0.479
(]
=
Hanpsixenne onnout crynenu JIT/IH, kB:
: 15%-U
l'é = 4 nomH : 4.2
S o 100% (4.2)
%
) %-
éé ; :1,5/0 10:0’15;
100%
= Uucrno cTynenel peryimpoBOYHOro TpaHnchopmaropa:
g
3 AE
; n= m 1 (43)
g AU,
a0
n="9479_ 319,
g 0.15
©
N [Ipu 3Hauenun N=-3, HaNpsDKEHUE HA ITUHAX HU3IIETO HAIPSHKEHUS C yU4ETOM T00aBKHU
Q
§ HanpspKeHUs paBHO, KB;
Q
S U,,, =10979-3-0,15=10,529.
S
2
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[Tonoxenus PITH TpancdopMaTopoB B pekMMe MaKCUMaIbHBIX Harpy30K MPUBEICHBI B Ta0-
muue 4.1

Tabmuua 4.1 — [onoxxenust PITH TpancdopmaTropoB B peskxuMe MaKCUMAJIbHBIX HArPY30K

Howmep [Tonoxenue U, .xB
HoACTaHINH PITH J10 PEryIMpPOBaHUS TI0CJIE PETYIUPOBAHUS
1 3 11,225 10,656
2 3 10,966 10,646
3 3 11,17 10,604
4 0 10,587 10,587
5 1 10,977 10,758
6 2 11,051 10,671

4.2. PeryiupoBaHye HANIPSIZKEHUS B PesKMMe MUHUMAJIBLHBIX HATPY30K
PerymupoBanue npousseneno B nmporpamme «ROORy. Pe3ynbraTsl perynupoBaHusi CBEICHBI

B TaOnumy 4.2.

Tabnuua 4.2 - HanpsbkeHus B y371ax cXxeMbl, moiaydeHHble B mporpamme «ROOR» npu pery-

% nupoBaHuu ¢ nomouisio PITH B pesxnMe MUHMMaJIbHBIX HATPY30K
e}
3 Howmep [Tonoxenue U,,xB
o
S
’§ IOACTaHIMH PIIH JI0 peryaupoBaHus MOCJI€ PEryJaupoBaHus
1 8 11,438 10,012
S 2 7 11,047 9,998
>
s 3 8 11,434 10,009
E: 4 5 10,913 10,021
s 5 5 10,904 10.013
¢ 6 5 10.941 10.047
S
=
8
a0
o N3 tabnumsl 4.2 BugHo, nuano3ona PITH mocrarouno ans perynupoBanus. Ho oHO ocy-
('§ HIECTBJICHO MPaKTUUYCKHU Ha mpenene Bo3moxkHocTed PITH, Tak xak B mpoliecce peryiupoBaHus
g HanpsbkeHus Ha muHax HH moacranmuii MmakcumaibHO Ob1TO MicTionib3oBaHo 8 cryneneit PITH.
Q
S
S
g
%'_ Jluem
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

5 AHaJIu3 pe3yJbTATOB PAcyeTa Pe;KUMOB CIIPOEKTUPOBAHHON CeTH

AHanu3 pe3ysbTaToB pacueTa PeKUMOB pabOThl CIPOEKTUPOBAHHOM CETHU SIBISIETCSI BaXK-

HBIM 3TallOM IMPOCKTUPOBAHM. I[J'ISI HarjiiAHOro npeACTaBJICHUA O MOTCPAX MOIIHOCTHU U HAIIPA-

KCHHA B CETU HAHCCEM PE3YJIbTAThl pacdy€Ta pCKHMMa MAaKCHUMAJIbHBIX HArpy30K Ha CXEMY 3aMcE-

HICHHA. Cxema 3aMCHICHUA ¢ HAHCCECHHBIMU PE3YyJIbTaTaMU NIPECACTaBJICHA HA PUCYHKE 5.1.

|M3M.

Jlucm
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

V3nom cetu 110 kB ¢ HaMMEHBIIMM HANPSHKEHUEM B PEKUME MAKCUMAJIbHBIX Harpy30K

sBisiercs y3en 4 (nanpspkenue y3na 118,639 kB). CinenoBarenbHO MOXKHO C/IeNIaTh BEIBOJ O TOM,

4TO y3en 4 ABiIsieTCs SJIEKTPUUECKH HanboJee yaaineHHou Toukoi cetu 110 kB.

HOTepI/I MOIITHOCTHU B BETBAX CXEMBI 3aMCIICHHUSA CETCBOT'O paﬁOHa OIIpCACIIAOTCA KaK pa3-

HOCTb MCXKY MOIITHOCTBIO B HA4YaJIC BETBU U MOITHOCTHIO €€ KOHIIA. PeByHBTaTBI pacycTa noTepb

MOINHOCTHU B BETBAX CXCMbI 3aMCIICHUS IIPUBCACHBI B Ta61.5.1.

Ta6n1z1ua 51- Pe3y1'IBTaTBI pacue€Ta noT€pb MOUMIHOCTH B BETBAX CXEMbI 3aMCIICHUA

MomnocTh Havana BeTBH | MOIIHOCTh KOHIA BETBH Horepu motsocti
Howmep B BETBU
BETBU AxtuBHas | PeaktuBHas | AxtuBHas | PeaktuBHas | AkTtuBHas | PeaxkTuBHas
(MBT) (MBap) (MBT) (Msap) (MBT) (MBap)
4-7 38.09 16.604 38 14.43 0.09 2174
3-4 38.645 17.14 38.162 16.631 0.483 0.509
3-8 19.069 8.731 19 7.37 0.069 1.361
2-3 58.172 26.084 57.752 24.994 0.42 1.09
1-9 20.077 9.489 20 7.7 0.077 1.519
2-1 20.235 9.408 20.115 9.282 0.12 0.126
1-2 78.44 34.453 78.406 34.453 0.033 0
11-10 17.01 6.666 17 6.26 0.1 0.406
12-11 95.506 47.163 95.45 41.119 0.056 6.044
A-12 96.225 39.49 95.636 42.868 0.589 2172
CymMmapHsble notepu MomHoctd, MBA 2.037 15.401

KpOMC Harpy304HbIX IOTCPb B paCCManHBaCMOﬁ CCTU CYHICCTBYIOT MOTCPU XOJIOCTOI'O

xXoJa. VYkazaHHbIe IMOTEPU MOACITUPYIOT MPOHLCCCHI, MPOUCXOAAIINE B CCPACUYHHUKAX CHIIOBBIX

TpaHcopMaTopoB ceTeBoro paitoHa. MHdopMaims o moTepsx XOJOCTOro Xoja MPHBEICHA B

Tabi.5.2

Tab6muma 5.2 — [ToTepu MOIITHOCTH B CTal TPaHCHOPMATOPOB

|M3M.
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IloTepu B cTamu OAHOTO [Torepu B cranu TpaHc-
Tparcopmaropa (hopMaTOpOB MOCTAH-
Howmep Komungectso
U
MOJICTAaHIIUU | TpaHC(HOPMATOPOB
AxtuBHas | PeaktuBHas | AxkTuBHas | PeakTuBHas
(MBT) (Msap) (MBT) (MBap)
1 2 0.019 0.112 0.038 0.224
2 2 0.065 0.625 0.13 1.25
3 2 0.019 0.112 0.038 0.224
4 2 0.036 0.26 0.072 0.52
5 2 0.019 0.112 0.038 0.224
6 2 0.014 0.14 0.028 0.14
Hroro: 0,344 2.602

CYMMapHBIe IIOTCpHn aKTUBHOH MOIIHOCTHU B paCCManHBaeMOﬁ CC€THU COCTABJIAIOT, MBrT:
AP=AP,, +AP,. (5.1)
AP =2.037+0,344=2.381.

CornacHo nH(pOpMammu, MpuBeIeHHON B Ta0. 18 Hanbobime moTepu akTHBHOM MOIITHO-

g CTH B PACCMOTPEHHOM PEXKHMME HAOMIOJAIOTCS B BETBU 1. DTO BETBb JIMHUH, COCAMHSIONIEH
©
N nojcTaHImio «A» ¢ muHaMu 110 kB moacraniuu 1. Tlotepu B Heit cocraBnsot 0,589 MBT unun
Q
‘é 24,73% OoT cyMMapHBIX MOTEpPh AKTUBHON MOIHOCTH B ceTH. [laHHOE 00CTOSITENHCTBO MOYKHO
e}
S OOBSICHUTH TEM, UTO IO ATOW JIMHUM MPOTEKAET HAMOOJbIIIAsi MOIITHOCTh HArPY3KH B CETEBOM pai-
OHE.
S
% CyMMapHbIe IOTEPU PEAKTUBHON MOIIIHOCTH B pACCMaTPUBAEMOM CETH COCTABIISIOT,
(=]}
< Maap:
2
S AQ = AQHAF + AQX (5.2)
2 AQ =15,401+2,602=18,003.
% o
S CyMMapHBbI€ peaKTUBHBIE MOIIIHOCTH, reHepupyemble tuHUAMHU 110 u 220 kB cereBoro paiiona
s
§ corimacHO HHGOPMAIINH, PUBEICHBI B TA0JI U COCTABIISIIOT
Tabnuna 5.3 — PeakTuBHAs MOILTHOCTh, TEHEPUpYeMasi TUHUSMHU CETEBOTO paiioHa
©
S JIvHus A-2 2-3 3-4 2-5 A-5 5-6 A-6 Hroro:
e
S
a Qc,Msap | 11,09 1,216 0,986 0,862 0,612 0,524 0,696 15,986
2
3
=
S
o
=
%_ Jluem
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[Ipu cpaBHEHUHU MOTEPh PEAKTUBHOW MOIIHOCTH U 3apaaHoi momHocty JIDII BugHO, 4To
3apsiiHas MOIIHOCTH MOKpbIBaeT 88,87% morepb peakTUBHOIN MOIIHOCTH.

Crenenp 3arpy3Ku CHJIOBBIX TPAaHC(OPMATOPOB U aBTOTPAHCHOPMATOPOB SIBJISETCS TOKa-
3areigeM i OUEHKH A(PGEKTUBHOCTH HCIOJB30BaHUS YCTAaHOBJIEHHOW MOIIHOCTH B CETEBOM

paitone. Koaddurmenr 3arpysku omnpenensercs no popmyie:

K, :M, (5.3)
k-S

nom.T
I'ne S, » -MOIIHOCTB, IPOTEKAIOIAs Yepe3 HauboJee 3arpyKeHHy0 00MOTKY TpaHchop-
Matopa; K-KomuecTBO mapaieabHO padoTaroIIUX TpaHC(HOPMATOPOB I aBTOTPaHCHOPMATO-
poB; S - HOMHUHAJIbHAsi MOIITHOCTh TpaHc(opMaTopa WiIu aBTOTpaHcpopmaropa.

nom.T.
Jiis aBToTpanchopMaTopoB MOACTaHIMK 2 Hanboee 3arpyxena ooMorka BH, gepes ko-
TOPYIO IIPOTEKAaeT MOITHOCTh 94+j36.03 MBA, Toraa ko3 duiiueHT 3arpy3ku COCTaBHUT:

2 2
_ 194 + 36,03 0403

’ 2:125

s mopcraniuy 1 Ko3pPUITUESHT 3arpy3Ku OyIeT paBeH:

2 2
K, = 20°+7,97 0673
2-16

o B 12611.5.4 npuBeieHs! K03 (GUIIMEHTHI 3arpy3KH CUIIOBOI0 000PYAOBaHHUS MOACTAHIIUH.
’§ Howmep KonuyecBo u Tun tpanchopma- | MourHocTs, mpoTeKa- Koaddumuent 3a-
g MOACTAHIINHU TOPOB ollas Yepe3 TpaHc- Ipy3KH
§ ¢dopmarop (MBA)

1 2x TJIH-16000/110 21,53 0,673
‘§ 2 2x ATIITH-125000/220/110 100,671 0,403
o]
2 3 2x TIIH-16000/110 20,379 0,637
©
S 4 2% TPJIH-40000/110 40,648 0,508
3 5 2x TIIH-16000/110 22,581 0,705
QiE,D 6 2x TZIH-10000/110 11,847 0,592
3
@

N3 Tabnuibl BUAHO, 94TO TpaHCPOpMaTOphl HA OOJBIIMHCTBE TMOJCTAHIIMNA PabOTalOT B
g peKuMe HeIOTPY3KH 10 peKOMeHayeMoro 3HaueHus, pasHoro 0,7. JlanHas cutyanusi o0ycioBiie-
©
E HA CPaBHUTEIBHO MallbiM MOJIEIBHBIM PSIOM TPAaHCPOPMATOPOB, YIOBIECTBOPSIOMINX JaHHBIM
E YCIIOBHSIM 3KCILTYaTaLNH.
(]
= ["ooBBIE MOTEPH AIIEKTPOIHEPTUH ONIPeAeIIIOTCs 1o Gpopmyie, MBT-u:
S
g
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AW =AW+ AW

Hagp xx !

(5.4)
rae AW, =AP, -7, AW _=AP_-8760.

nazp

Bemmuuna BpPCMCHHU HauOOJIBIINX IIOTCPb:

2
7=|0,124+ Ly -8760, (5.5)
10000
Jlns paccMaTpuBaeMoro paiioHa BETMYMHA COTaBHT,U:
2
T= (0,124+ @) -8760=37468.
10000

Torna norepu 31EKTPOIHEPIUU 3a TOJ paBHbl, MBT @ u:

AW =2.037-3746.8+0.344-8760=1064566.

[lepenannast mOTpeOHUTENSIM IIEKTPOIHEPT U oTpenensercs no Gopmyne, MBt-u:

W=pP, T

2p Ho !

(5.6)

roe P

\a;p - CYMMApHOE 3HAUEHHUE aKTUBHOM MOIHOCTH TOTpeduUTereii paiiona, MBT.
Benuunna nepenanHoi MOTpeOUTENSM IEKTPOIHEPTUH I pacCMAaTPUBAEMOBOIO paifoHa cocTa-
BUT, MBT-u:

W =(20+17+19+38+21+11)-5300= 667800

©
S
S B nporieHTHOM BBIpKEHUHU TIOTEPH JICKTPOIHEPTHH COCTABST, %o:
=]
Q
§ =M.100=L59.
’§ 667800
Koaddumnment nonesnoro neictBust onpenensiercs mo popmyne, %:
S - W00 5.7
S T=Wiaw S
¢ Jlnst paccmatpuBaemMoii ceTu KO3 PHUIMESHT MOJIE3HOTO ASUCTBUS paBeH, %o:
X
%
» n=— 007899 100_9843
; 667800+1064566
8
®©
IS
S
3
3
S
S
S
S
g
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6 OcHOBHBIE TEXHHKO-)KOHOMHYECKHE MOKA3aTe/IH IJICKTpU4IEC-

CKOH ceTH

B JaHHOM pa3acii€ MpPOCKTa OMNPEACIAIOTCA OCHOBHBIC ITOKA3aTCIIM, XapPaKTCPU3YIOIINEC
IMMOJIHBIC pacxXoabl ACHCKHBIX CPCIACTB, H€O6XOI[I/IMBIX AJId COOPYKCHHA CCTHU U IJIA et OKCILTyaTa-
U, a TAKKC HCKOTOPBLIC YACIBbHBIC TCXHHUKO-3KOHOMHNYCCKHUC IMOKA3aTCIIM, XaPAKTCPU3YIOLIUC

000CHOBAHHOCTH peHIeHHfl, IIPUHATBIX B IPOLUECCC IMMPOCKTUPOBAHUA CCTH.

6.1. Pacuer nHBeCTHLIUI

CYMMapHBIe KaIlTUTAJIbHBIC BJIOKCHUS HA COOPYIKCHHUC JIDII OInpCaACIAOTCA BBIPA)KCHUCM,

TBIC. py0.:
KBﬂy:ZKOi'Zi'”i’ (6.1)

rae Koi — ykpynHEHHBIH mokasarens croumocti 1 kv BJI Ha i-oM ydactke cet, ThIC. pyo/Km;
li — mpOTsHKEHHOCTH i-0r0 y4acTka;
Ni — KOJIMYECTBO OHOIETIHBIX MJIH JABYXIICITHBIX JIMHHI Ha I-OM yJ4acTKe CETH;

N — KOJIMYECTBO y4aCTKOB.

©
g
3
3 Ta6uuia 6.1 — CTOMMOCTHBIE XapaKTEPUCTHKH JIMHUN CETH
S
S Ko,
= Mapxka npo-
Junust n U, kB l, xm moic. | Ky, ,THIC.D
. BOJIA
‘é pyo.
s A2 2 220 44 AC-240/32 | 2120 | 93280
g 2-1 2 110 14 AC-70/11 | 1150 | 16100
o 2-3 2 110 19 AC-185/29 1650 31350
¢ 3-4 2 110 16 AC-120/19 1150 18400
S
s A-5 1 110 19 AC-120/19 850 16150
™
- 5-6 1 110 17 AC-95/16 850 14450
© A-6 1 110 22 AC-70/11 850 18700
g
S I[Ipu BBIOOpE GA3MCHBIX MOKA3aTENEH yYTEHO, YTO TPACCHI BHIOJHEHBI HA XKENE300€TOH-
S
g HBIX OIOpax.
S
S
g
%'_ Jlucm
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K,,, =93280+16100+31350+18400+16150+14450+18700= 208430 mwic.p

CyMMapHbIC KaluTalbHbIE BJIOXKEHUS Ha COOPYKEHHUE IMOACTAHIMIA PaBHBI, THIC. PYO.:
Kiey :ZKnCi’ (6-2)

rae i — HoMep MOJICTaHII|H;
Kici — CTOMMOCTB COOPY)KEHHSI i-0¥ MOICTAHIMH, KOTOPask OnpeAessieTcs mo popmyie:

Kyei =K, + Kpy + Ky + K

KVi nocmi ! (63)
rne Kypi — CTOUMOCTb CUJIOBBIX M PETYJIMPOBOYHBIX TPaHC(HOPMATOPOB;

K,yi — pacnipeienuTenbHbIX YCTPOUCTB;

Kiyi — KOMIIEHCUPYIOIIHUX YCTPOMCTB;

Kocmi — MOCTOSTHHOM COCTaBHHIOHleﬁ 3aTpaT Ha COOPYKCHUC HOHCTaHHHﬁ.

CroumMocTh TpaHc(hOpPMATOPOB Ha i-0if MOACTAHIMH B CIydae YCTaHOBKH Ki OJTHOTHITHBIX
TpaHCGOPMATOPOB ONPEIENSIETCS MO BHIPAKEHUIO, ThIC. pYO.:
K,, =k K, (6.4)
rae K, - YKpyIHEHHBIH OKa3aresb CTOMMOCTH TpaHchopMaropa.

Tabmmna 6.2 — CTOMMOCTh CHIIOBBIX TpaHC(HOPMATOPOB TIOICTAHITHIA

©
g
Ne - M - U K, , TBIC.
’cgu §(Vi} Kom-Bo apKa TpaHC U,ous 0 K, . thicp
a CTaHIINHU (I)OpMaTOpa U nomH py6
2
'§ 1 2 T/IH-16000/110 110/11 4300 8600
ATIITH- 220/110

_ 2 15525 31050
‘§ 2 125000/220/110
§ 2 JITMH-16000/10 10 2875 5750
E: 3 2 T/IH-16000/110 110/11 4300 8600
o 4 2 TPJIH-40000/110 110/10,5 7300 14600

g 5 2 TJIH-16000/110 110/11 4300 8600
§§ 6 2 TJTH-10000/110 110/11 3700 7400
a0
g K.,z =8600+31050+8600+14600+ 8600+ 7400+ 5750= 284600
©
E CTOMMOCTBh pachpeleNIUTENIbHBIX YCTPOWCTB CKJIAJbIBACTCS W3 3aTpaT Ha PY Bbicuiero u
E HU3ILETO HANPSKEHUMN.
(]
= CroumocTs coopyxenust PY kaxx1oro HOMUHAJIBHOTO HAMPsHKEHUS paBHA, ThIC. pyO.:
S
2
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K

PVi = nﬂll[

‘K

Aaui ! (65)
rae Ngyi 1 Kqui — COOTBETCTBEHHO YHUCIIO STUEEK C BLIKIOYATEIISIMA U CTOUMOCTD Ka)KIIOH
STUEHUKU.

Tabmauua 6.3 — Croumoctu PY noxacranuuii BH

Nenie U, PYkB n, 14 K omax K,y ,TBIC.p

A 220 4 15000 60000

110 4 7300 29200
2 220 4 7300 29200

110 8 7300 58400
3 110 5 7300 36500
4 110 3 7300 21900
5 110 3 7300 21900
6 110 3 7300 21900

Z K ? py =60000+ 29200+ 29200+ 58400+ 36500+ 21900+ 21900+ 21900= 279000TsIc.p

KonunuecTBo siueex B PY-10 kB npuGmimkeHHO onpenensieTcs: o MOIHOCTH Harpy3KH Ha

IMHAX HU3IIETO HANPsHKeHUS 110 popMmyIie:

S

n, =—",5 6.6
% Ayl 3 ( )
e}
3 Croumoctu PV noacranumii npuseaeHsl B Taduie 23.
o
,§ Tab6nuna 6.4 — Croumoctu PY HH
(]
= Nerie S,..» MBA; n, sq >n, K omax Ky ,TBIC.D
5 1 21,53 8 13 100 1300
>
s 2 18,12 7 12 100 2400
g 3 20,38 7 12 100 1200
o 4 40,65 14 19 100 1900
¢ 5 22,58 8 13 100 1300
S
s 6 11,85 4 9 100 900
@
g K™ ,, =1300+2400+1200+1900+1300+900= 9000
©
E K,z =279000+9000=28800Q
S
3
=
S
2
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

CTOMMOCTh KOMIEHCHPYIOIIHNX YCTPOMCTB OMNpPENETAETCS YIEIbHOM CTOMMOCTBIO peak-

TUBHOU MomrHOCTH K)o, paBHOM 300 py0./KBap, ¥ MOIIHOCTHIO KOMIIEHCHPYIOIIUX YCTPOWCTB,

pyo:
RKVZ‘ = KKYy .QKHOM’ (67)
Tabmuma 6.5 — CTOUMOCTh KOMITEHCUPYIOIINX YCTPOHCTB
Homunanwhas
Ne noz-
Yucno 1 TUIT yCTaHOBOK MoIHocTs Q. Ky, moic. pyo.
CTaHIIUU
KBap
2xYKJI 57-10,5-2250¥3
1 4950 1485
2xYKJI 57-10,5-225V3
2xYKIJI 57-10,5-2250Y3
2 4725 14175
2xYKIJI 57-10,5-112,5V3
2xYKIJI 57-10,5-2250V3
3 5400 1620
2xYKJI 57-10,5-450V3
2xYKIJI 57-10,5-3150Y3
4 8100 2430
2xYKJI 57-10,5-900V3
2xYKJI 57-10,5-2250¥3
5 4725 14175
2xYKJI 57-10,5-1125V3
6 2xVYKJI 57-10,5-1350V3 2700 810

K, =450+1530+1890+27675+4725+11475=8257,.

[TocrostHHas yacTh 3aTpat Kuocm, KOTOpas NPUOIMKEHHO MOXKET OBbITh ONpe/ieieHa B 3aBU-

CUMOCTU OT HAIIPSKCHUSA U BHCKTPHQCCKOﬁ CXCEMbI NMMOACTAHIIMHA Ha CTOPOHC BBICIICTO HAIPSAKC-

HUS, BKJIIOYaeT B ce0s CTOMMOCTbH INMOATOTOBKH U 0JIaroycTpoiicTBa TEppPUTOPUH, COOPYKEHHUS

OI1Y, ycrpoiictBa cobctBeHHBIX HYXJ [IC, cucTeMbl OnmepaTHBHOTO IMOCTOSHHOTO TOKa, KOM-

HpCCCOpHOﬁ, annapaTHoﬁ " IpOYHrX 3JICMCHTOB, TBIC.P,

K

nocmx

=4-10000+ 2-13000=66000.

CYMMapHBIe KalUTAJIbHBIC BIIOKCHUSA HA COOPYIKCHHUC HOJICT&HI.IPIIZ, TBIC. py'6

K

ncx

= 84600+ 288000+ 8257,5+ 66000= 4468575.
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lNodnuck u 0ama

UHe. Ne Oy6r.

B3sam. uHs. Ne

lModnuck u dama

UHa. Ne noon.

6.2 OnpenesieHHe IKCILTYTAIMOHHBIX U3/IePHKeEK

Esxeromnblie n3iepKKu Ha 00CTy)KMBaHUE, TEKYIUI U KalTUTaIbHBIA PEMOHT JINHUHA 1
000pyI0BaHUS MOACTAHIMI ONPeAEISIIOTCS KallMTaIbHBIMU 3aTpaTaMU Ha JJAHHBIHM JIEMEHT CH-
CTEMbI U HOPMOM OTYUCIIEHUH, ThIC.pYO.:

Ho.p. = Ho.p.Bﬂ +Ho.p.ﬂC = Psan Ky + Pspe K (6.8)
TI€ Pypys Pspe — HOPMBI OTYMCIIEHUM HA PEMOHT M 0OCITY»KMBaHHE BO3AYLIHbIX JIMHUI 1 000py-

JOBaHUA l'IOI[CTaHI_II/If/'I COOTBETCTBCHHO.

U, , =208430-0,008+6552875-0,059=403294.

6.3 U3aep:kku HA Bo3MellleHHe MOTePb YJIeKTPUYeCKO IHePruu B JTUHHUAX U TPaHC-

dpopmaropax

Exeroaunbie 3aTpaTbl Ha BO3MEILIEHUE [TOTEPH SJIEKTPOIHEPTUU ONIPEAEIISIOTCS IO CTOUMO-
cti 1 kBm-y 3T0M 3HEpruu, pyo.:
Ay =Cu - AW, (6.9)
rae Caw — ctouMocThb 1 kBm:u 31EKTPOIHEPTHH;

AWs — cyMMapHbIe IOTEpH 3JIEKTPOIHEPTUH B dJEKTpUUECKOH ceTr, KBT-u:

AW, =AW _+AW , (6.10)
[Torepu xonocroro xona, KBr-u:
M
AWx = T?U() Z nmpi ’ APxi ! (611)
i=1

rac APy — MMacTIOpPTHBIC JaHHBIC TpaHC(bopMaTopa, YCTAHOBJICHHOI'O Ha JIaHHOM IIOJICTaHIINH.

Harpy3ounsie norepu, kBr-u:

2

AW, = i Ty T, (6.12)

2

HOM

rac SiK — MOIIHOCTB, I€p€aaBacMasd 110 JIMHUHN B PEXKUME MaKCUMAJIBHBIX HAIrpy30K;

rik — COIIPOTHUBJICHUC 3JICMCHTA CCTH.

_ (94? +36,03%)-2,596- 37468

AW, , = 5207 =204053-10%;
2 2
AW, , = (20° +7,97%) 22,954 37468 _ 15399.10%;
110
2 2
AW, , = (57° + 2181)132,511 37468 _174951.10°
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2 2
AW, , = (38 +14,431)103,376 374638 _172721.10°

(18,297 +7,25%)-4,636- 37468

AW.i- 110°

=55568-10°:

2 2
AW = (2,712 +1,05 )-7,174-3746,8:18,76_103;
56 110°

2 2
AW, = (1371 +5,4511)026,622 37468 _ 446033 10°:

=8760-0,019-2=332.88-10°;

AW

x.mpl

AW. . =8760-0,065-2=11388-10°;

x.mp2

AW, . =8760-0,019-2=33288-10°%

x.mp3

AW

x.mp4

=8760-0,036-2=630.072-10%;

AW, . =8760-0,019-2=33288-10°%

x.mp5

AW._  =8760-0,014-2=24528-10°:

x.mp6

> AW, =(204053+42399+174251+1727,21+55568+18,76) -10° = 650868-10° kBr-u;

ZAWX =(332.88+11388+332.88+630.072+ 332088+ 245.228) -10° =3012792-10° kB1-u;

©
S
I AWz =650868+3012792=9521472-10° kBr-u;
=]
Q
E u,, =0.28-9521472-10° = 2666.01 ThIic.py6
S
< 6.4 YeabHasi ce0eCcTOMMOCTD Nepeaavyu YJIeKTPOIHEPTHH MO CeTH OT IIMH HCTOYHMKA MUTA-
'e)
f? HMS /10 IIMH HU3LIEr0 HANPSIZKeHUs1 MOHM/KAKIIUX MOACTAHIMI
2
[
<
CebecTonMOCTh TIEpeIauy JIEKTPOIHEPTHUH 110 CETH ONpeesieTcs o Gopmyie,
°'_ py6./kBt-u:
o
S u,
3 C=—22 (6.13)
& w
o :M:O,OG pyo.l kBm -u;
S 667800000
S
3
3
E OCHOBHbIE 5KOHOMHYECKHUE TTOKA3aTeNId CIIPOCKTUPOBAHHOM CETU MPECTaBICHBI B
o
= tabuie 25.
S
g
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Tabauia 25 — DKOHOMHAYECKUE ITOKA3ATENN CETH

Kric, THIC. W, p, THIC. Waw, THIC. )
Kg, THIC.pYO. pyb. Ks, TIC. pYO. py6. py6. C, py0./xBtu
208430 446857,5 655287,5 40329,4 2666,01 0,06

©
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lNodnuck u 0ama

UHe. Ne Oy6r.

o

B3am. uHs.

lModnuck u dama

UHa. Ne noon.

3aK/JII0YeHne

B naHHOM KypcoBOM IpoeKTe Oblla CIPOEKTUPOBaHA 3a/laHHAast AJIEKTPUUECKasi CeTh. bbli
pOoN3BEAEH BEIOOP HOMHUHAIBHOTO HAMPSKEHUS CETH, a TAKXKE BHIOOP KOMIECHCUPYIOIIUX

YCTPOMCTB U ceueHuid [yt nposoaos BJI. [IponsBenena nposepka Ha HarpeB NOCJI€aBAPUUHBIM

TOKOM U Ha MOTCPIO HAIIPSAXKCHUA 10 caMou YﬂaﬂéHHOﬁ TOYKH JIMHUHW OJHOI'O HAIIPSXKCHHA B HOP-

MaJIbHOM M TOCJIeaBapuiHOM peskuMe. [l cXeMbl ceTH OBLIM OIPeICIICHBl OCHOBHBIC TTapaMEThI

BKITIOYAIOIIUE B €0l IEPETOKM aKTUBHOM M PEAKTUBHOW MOIIIHOCTH, HAMIPSIKCHHSI B y3J1aX: €CTe-

CTBEHHOE U OTPETYIMPOBAHHOE, KAK B PEKUME MaKCUMAIbHBIX HATPY30K, TaK ¥ MPU MUHIMAIIb-

HBIX Harpyskax. OmnpeeneHbl OCHOBHbBIE TEXHHUKO-9KOHOMHUYECKHE MTOKA3aTENN CETH, IPU I3TOM:
— CTOMMOCTb WHBECTHUIII [IJIsl CIPOCKTHUPOBAHHOU ceTH = 655287,5 muH. py6.
—ce0ecTouMOCTb nepeaauu anekrpudeckoit sHeprun 0,061 py6./kBt-u.

— KO3 GUIMEHT MOJIE3HOTO IeHCTBUS cripoekTupoBaHHOU cetn 98,43%.

2

Jlnist pacdeTra peKUMOB pabOTHI CETH, PETyITUPOBAHMS HAPSHKEHHS HA MTOICTAHIMAX B IIPO-

ekTe npuMeHsuiach nporpamma «KROORy.
B 1ie5moM cripoeKTHpOBaHHAs 3JICKTPUYECKasi CETh YIOBIETBOPSIET BCEM TPeOOBAHUAM

[TYD u umeer peasibHble TEXHUKO-3KOHOMHUYECKHUE MTOKA3aTENH.
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lModnuck u dama

UHa. Ne noon.

Ipuiaoxenne A

(cnpaBouHOE)

bubauorpaguyecknii Ciucoxk

1) BbIOOp OCHOBHBIX 3JIEMEHTOB JJICKTPUYECKOW CETH W aHAU3 PEKUMOB ee pabothl [Tekcr):
yuebHnoe mocobue / Uepemanosa I'.A., Beruerkannn A.B. — Kupos: ®I'BOY BIIO «Bsatl'V»y,
2013.-102 c.

2) MocDueproCosl. Tapudsl Ha dnekTposHepruto — Mocksa: Cet pasymuoro, 2000. — 1 c.
[DnexTponnsiii pecypc]. URL: http://yapiti.livejournal.com/13599.html (mata oGparie-
uus:21.12.2017).
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