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BBE/JIEHHE

OnexTpo3HepreTuka B Poccun sIBiIsIeTCsl OHOM M3 BaXKHEMIINUX OTpacied mpo-
MBIIIIJICHHOCTH, a Ha [lambHeM BocTOke — mpakTUYeCKM OCHOBHOM OTPACibIO MPO-
MBIIUIEHHOCTH. OOBEMOB AJIEKTPOIHEPTUHU, BBIPAOATHIBAEMOW AJIEKTPOCTAHLUSIMU
3TOr0 PETMOHA, JOCTATOYHO HE TOJBKO ISl MOJHOIO 00ECIEeYeHHs BCEX pPErHOHalb-
HBIX TIOTpeOUTENeH IMEKTPOIHEPTHH, HO U JJis SKcropTa B Kuraid.

OnexTpo3HepreTudeckas orpaciap Ha JlanmeHeM BocToke B Hacrosimee Bpems
HE TOJIBKO YCNEIHO (DYHKIIMOHUPYET, HO U pa3BUBaeTcs. B cBOIO ouepenp, pa3BUTHE
AIEKTPOIHEPTETUKN BIMSET B JIYUIIYI0 CTOPOHY HA COCTOSIHUE ITPOMBIIUICHHOCTH B
nenoM. [loaToMy HEBO3MOXKHO NPEACTaBUTh ce€0€ COBPEMEHHOIO WH)KEHepa-
AIIEKTPUKA, KOTOPBIN KU Obl TOJBKO CETOAHSIIHUM AHEM, HE 3alyMbIBasCh O IeEp-
CIIEKTUBAX PA3BUTHA U CBOETO DHEPIONPEANPUATHS, CBOEH PETHOHAIBHOW YHEPIO-
CUCTEMbI U OOBEIUHEHHOM 3HeprocucTteMsl B LenaoM. CrienoBaTenbHO, JIF0OOU crie-
[IUAKCT, UMEIOIIUH AIEKTPOIHEpreThIecKoe 00pa3oBaHue, JOKEH YMETh Ha BBICO-
KOM TEXHUYECKOM YPOBHE IPOEKTHUPOBATH JJIEKTPUUECKUE CETHU. J[aHHBIM KypCOBOM
IPOEKT Kak pa3 M JOJDKEH MOATBEPAWTH YMEHHE OyIylIero MHKEHepa-dJIeKTphKa
IIPOCKTUPOBATH DJIEKTPUUYECKUE CETH.

[lenbto TaHHOTO MPOEKTa ABJISETCS pa3padOTKa pacHpeesIuTENbHON dIIEKTPH-
YEeCKOM CeTH, KOTOpas AODKHA OOBEANHUTD MATH MOACTAHIINHN, TOTPEOSIONINX IJIEK-
TPUYECKYIO DHEPTUIO, C HCTOYHUKAMU IUTaHUS — ABYMsl Y3JIOBBIMHA PallOHHBIMH IO/~
crautusmu (UIT). PaccmarpuBaembie 00bekThI HaxoAsaTcs Ha Jlampaem BocToke Poc-
CHUH.

Pe3ynpraToM NpPOEKTHPOBAaHUS [OJDKEH CTAaTh ONTHMAJIBHBIM IO TEXHUKO-
DKOHOMHYECKUM I10KA3aTeNIIM BapUAHT CETH, JJIsI KOTOPOIO B MPOLECCE MPOEKTUPO-
BaHUSl JOJDKHO OBITh BBIOPAHO OCHOBHOE 3JIEKTPOOOOpYOBaHUE (CHIJIOBBIE TpaHC-
dbopmaTopbl, KOMIEHCUPYIOIIUE YCTpoicTBa, npoBoja JIDII) u cxembl anexTpuye-
CKMX COCIMHEHUM PaCIpPEACIUTENBHBIX YCTPOUCTB MOACTAHIIAMN.

Jliis BeIOOpa 000pyAOBaHUS HEOOXOAMMO PacCUMTaTh BEPOSITHOCTHBIE Xapak-

TCPUCTHUKN HAIPYy30K HOI[CTaHHHfI, a ONTHUMAaIbLHBIN BapUaHT BBI6I/IpaeTC$[ 110 MHMHHU-
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MyMY CPEIHETr0JJOBBIX SKBUBAJIEHTHBIX 3aTpart.

Br1OpanHblii ONTUMaTBHBIN BapuaHT HEOOXOAMMO MTPOBEPUTH HA BO3MOXKHOCTD
paboThl B YCTAHOBUBILUXCS JIEKTPUUECKUX PEKUMAX — MAKCHMaJIbHOM M IOCIIeaBa-
pUITHOM, Be3]Ie JOJDKHO 00ECIeUnBAThCS HAAEKHOE AJICKTPOCHAOKEHUE TTOTpeOnTe-
Jeil B TpedyeMoM 00bEME IpU COOIIOICHUH OTPaHUYEHUN IO YPOBHSM HamlpsKEeHU

B y3j1ax ceTu. Pacu€Thl pexxuMoB BHINOIHUTH B Iiporpamme MathCad.



1 KIIMMATUYECKAA W T'EOI'PAOUYECKAA XAPAKTEPUCTUKA
PAVIOHA TTPOEKTHPOBAHH A

J{ns1 onipeniesnieHrs KIMMAaTUYECKUX XapaKTEePUCTUK YTOUHAEM paiioH JlambHero
Bocroka Poccun, B koTOpoM OyAeT cOOpyX aThCs MPOCKTUPYEMas paclpeae/IUTeIhb-
Has dJeKTpudeckas ceth, — [Ipumopckuit kpait. Kimmmar paiiona dhopmupyercs moj
BIIUSHUEM THXOOKEaHCKOTO MYCCOHa M TOpHOTO penbeda MecTHOCTH. Brinsaue Tu-
XOOKEaHCKOTO MYCCOHA 3UMOM OMpenesseT HU3KHE TeMIIepaTyphl BO3ayxa U OOJIb-
IIYI0 BIQXHOCTh BO3AYyXa. TMXOOKEAHCKUI MYCCOH B TEIUIBIN NIEPUOJ] MPUHOCUT BOC-
TOYHBIE BIAXHBIE BETPa, OCAJKU, MOoTerieHus. [1oa BIusiHMEM TOp XapakTep 3JIeMEH-
TOB HMCKa)KaeTCsl: HAMpaBJICHUs] BETpa MPUOOPETAIOT HAMPABJICHUS MEXKTOPHBIX J0-
JIMH, B 3aMKHYTBIX KOTJIOBUHAX MPOUCXOJIUT 3aCTON BO3/1yXa U JIOMOJHUTEIHHOE BbI-
XOJaXHBaHNE, MEHSIECTCS KOJTMYECTBO BBITIAAIOIINX OCAIKOB.

CpenneronoBoe koandecTBo ocaakoB cocrapisier 900—-1200 mm. Cpenneroso-
BO€ YHUCJIO JHEW ¢ rpo3oit paBHO 4050 nHel, cpenHeronoBas MpOAOJLKUTEILHOCTD
rpo3 paBHa 60—80 1acoB (B coorBeTcTBUM ¢ [1Y D). UHpopmanus mo ocTaabHbIM KIIH-
MaTHYECKHUM YCJIOBHUSM ompesesneHa 1o [12] u cBenena B Tadbnuiry 1.

Tabmuna 1 — Knumatudeckue ycrnoBus

Pation mo ToIimHe CTEHKU ToJ0JIEna 1A%

HopMmartuBHas TonmmHa CTeHKH rojoiena b aist BeicoTsl 10 M Haf 20 MM

IMOBCPXHOCTBLIO 3E€EMJIM, MM

PaiioH 1o BeTpoOBOMY JaBIICHUIO v
Haubonb1ast HopMaTuBHAas CKOPOCTh BETpa Ha BbICOTE 110 15 M, M/c 32
Haunbonpmunit HopMaTUBHBINA CKOPOCTHOW HAMOp BETpa Ha BHICOTE 10 650

15 M oT moBepxHOCTH 3emuH, [1a

Hawusbiciiast Temneparypa, °C +36°C
Hannauszmas remneparypa, °C -31°C
CpenneronoBas temreparypa, °C 4°C




2 PACUET DJIEKTPUYECKUX HATPY30K ITOJCTAHIIMIA

[TepBbIM 3TamoM MPOEKTUPOBAHUS DJICKTPUUECKOW CETH SIBIISCTCS OIpeaeiie-
HUE DJIEKTPUUYECKUX HArpy3ok. [1o 3HaUeHHIO 2JIEKTPUUYECKUX HATPY30K BHIOUPAIOT U
MPOBEPSIOT IIEKTPOOOOPYIOBAHHUE SIEKTPOIHEPTETUUECKON CUCTEMBI, OMPEICIIIOT
MOTEPU MOITHOCTU U AJIEKTpodHEepruu. OT MpaBMIIBHON OIEHKU OXHUAAEMBIX Harpy-
30K 3aBHUCST KalmUTAIbHBIC 3aTpaThl HA DJEKTPUUYECKYIO CETh, IKCILIyaTallMOHHBIE
pacxo/ibl, HaJEKHOCTh PadOTHI JEKTPOOOOPYAOBAHNS.

[To MakCUMaJIbHBIM BJIEKTPUYECKUM Harpy3KaM OMpeNessitoTCsl HOMUHAIbHbBIE
HAIPSHKCHUST YYaCTKOB CETH, BBIOMPAIOTCS U MPOBEPSIIOTCS TOKOBEIYIINAE DJIEMEHTBI
— npoBoaa BJIDII, nmpoBoauTcst pacy€r pekMMOB pabOTHI CETH, TIO CPETHHUM DJICK-
TPUYECKUM HArpy3KaM OINpPEIENsieTCs] YUCIO U MOIIHOCTh CHUJIOBBIX TpaHchopmarto-
pPOB, TIOTPEOJCHUE SIEKTPOIHEPTHH, M0 CpeaHEKBaApaTHIHOW (I(PPEKTHUBHOM) Ha-
Ipy3Ke — PaCCUUTHIBAIOTCS TOTEPHU IIEKTPOIHEPTHUH.

MakcumanbHble 3HaY€HUsT MOIIHOCTEH Harpy3oK MO MOACTAHIMSAM H3BECTHBI
U3 33/IaHMs Ha IPOCKTHPOBAHUE.

Cpennue (P.,), Makcumanbubie (P.) 1 cpenHexBanpatndnsie (P) 3HaueHus
AKTUBHOW MOIIIHOCTH HArpy30K MOJCTAHIIUN OMPEACIIAIOTCS 1O CISTYOMIM (hopmy-

JJaM:

Pcp:PyCT'KH; (1)
Pmax:P cp'Kmax; (2)
PCK:Pcp'Kq): (3)

rae Py, — cyMMmapHas ycTaHOBJIEHHas MOIIHOCTh IOJCTAHIIMU B COOTBETCTBUH C
3aJIaHUEM Ha MPOEKTUPOBAHUE;
K,=0,7 — 3amanHOe 3HaueHue K03 HUIMeHTa UCIOIb30BaHNS;

Kiax=1,2 — 3amannoe 3HaueHue Ko HUIMEHTa MAKCUMYyMa;



K4=1,17 — 3ananHoe 3Ha4eHue K0dGdHLIUEHTa (HOPMBI.

PeakTuBHBIE MOIITHOCTH HArpy3Kd j-OM TMOACTAHIIMK HAXOASATCS 4yepe3 Kod(]-

(1)I/II_II/ICHT MOIIHOCTH:

rac

Q=P; tgo;, @

tgp; — 3a1aHHbBI KO3 GULUEHT MOIHOCTH [UIA J-OU IOJICTAHIINH.
BeposTHOCTHBIC XapaKTEPUCTHKN HATPY3KH JJIST TTOJICTAHIINH A
Ppa=32-0,7=22,40 MBr;

Praxa=22,40-1,2=26,88 MBT;

P.a=22,40-1,17=26,21 MBT;

Qepa=22,40-0,51=11,42 MBAp;

Qmaxa=26,88-0,51=13,71 MBAp;

Qua=26,21-0,51=13,37 MBAp.

3Ha4YCHUS pPaCCUUTAHHBIX BCPOATHOCTHBIX XAPAKTCPUCTUK IJIA BCCX IMOJACTAH-

IIUH IPUBECHBI B Ta0IHIIE 2.

Tabnuna 2 — BeposTHOCTHBIE XapaKTEPUCTUKU HATPY3KHU

I1C

Pyer, MBT|P,, MBT|Ppox, MBT (P, MBT| tg@ |Qcp, MBap | Qmax, MBap | Qc, MBap

32 2240 | 26,88 | 2621 [0,51] 11,42 13,71 13,37

38 26,60 31,92 31,12 |0,52| 13,83 16,60 16,18

42 29,40 35,28 34,40 |0,53| 15,58 18,70 18,23

28 19,60 23,52 22,93 10,49 9,60 11,52 11,24

M~ H| W ot >

29 20,30 24,36 23,75 10,50| 10,15 12,18 11,88




3 PABPABOTKA KOHKYPEHTOCITOCOBHbIX BAPMAHTOB
JIEKTPUYECKON CETU

3.1 Pa3zpa0oTka M aHAJIU3 YeTHIPEX BAPUAHTOB KOH(HUIypamuM 3JIeKTPHU-
YeCKOH ceTH

B mpouecce cocraBneHus BapUaHTOB CIIEAYET CTPEMUTHCA K Haubojiee mpo-
CTBIM CXeMaM ceTu W nojctaHiui. [Ipu pazpaboTke BapuaHTOB CJleayeT OT/aBaTh
IIPEANOYTEHUE BAPUAHTAaM, B KOTOPBIX Pa3BETBJICHUE CETHU IPOUCXOIUT B y3JI€ Ha-
rpy3ku. Heobxoanumo Takke y4UThIBaTh, YTO OOBEAMHEHUE KPYMHBIX U MEJIKUX IO
NOTPeOIsIEMOI MOIIHOCTH MOJICTAaHLIMA MOYKET IPUBECTU K HEIKOHOMUYHOUN padoTe
CHJIOBBIX TpaHC(HOPMATOPOB Ha MEJKUX MOJACTAHIUAX, TaK Kak TpaHchopMaTopsl HA
HuX OynyT paGoTarh ¢ Henorpyskoil. Kpome toro, npu cocraBieHHH BapHaHTOB He-
00X0IMMO MCKJII0YaTh 0OpaTHBIE TEPETOKH MOIIHOCTH B PA30MKHYTHIX CETSIX U YUH-
TBIBaTh TO, YTO KOJIBLIEBBIEC CETHU BBIIIOJHSIOTCS Ha OJJHOM YPOBHE HAIIPSIKEHUS.

Ha Bcex mojacTaHusix ecTh MOTPEOUTENTH BCEX KATErOpHil Mo HaaEKHOCTH
ANEKTPOCHAOKEHUS, CISIOBATENBHO, K KOKIOW MOJCTAHIIUN JOJKHBI TIOJXOIUTH IO
nBe BJI wim ogna nByxuennas BJI.

PykoBOCTBYSICh MPUHIIMTIAMH COCTABJICHUS BapHAHTOB, pa3paOO0TaHbl YETHIPE

BapHuaHTa CXCMbI BHCKTquCCKOﬁ CCTHU, ITIOKA3daHHBIC HAd pPUCYHKaAX 1-4.

12 KM
27 fiem L. 34 kn

7 K 27 lend

M

Pucynok 1 — IlepBblii BapHaHT CETH
Bce cocTaBiieHHbIE BapUaHTHI SBIISIIOTCSI PABHOHA/ICKHBIMU, T.K. BO BCEX BapH-

aHTax K KaXJI0M MOJICTAHIIMU MOAXOAUT WU JABE OJHOILICTHBIC TUHUM (B 3aMKHYTBIX



nojcXemMax) WK OJHa ABYyXIleMHas JuHUA (B pa30MKHYThIX). B 1-3 BapuanTax ceth
BBITIOJTHEHA 10 CMEIIAHHOMY TMPUHILNMY, a B 4 BapUaHTE CETh OTHOCUTCS K 3aMKHY-
TBIM.

CeTtb B epBOM BapuaHTe (PUCYHOK 1) COCTOUT U3 TPEX MOACXEM: OJHOIICTTHOM
muaun UIT1-b—B—UII2 ¢ nByXCTOpOHHUM MUTaHUEM, ABYXUEMHON paauaibHOMN Ty-
nukoBou muHun UIT1—A u xoneua UITI2—T—1-UII2. [Toactanuus A aBiasieTcst TyNu-

KOBOﬁ, BCC OCTAJIBHBIC IMOACTAHIINU — TPAH3UTHBIMH.

A I
12 KM
27 [k 5 |48 km
E - 2
&7 K 27w
M 4
4| kens

Pucynok 2 — Bropoii BapuaHT cetu
CeTb BTOPOro BapuMaHTa MOYKHO TAKXE Pa3JIOKHUTh HAa TPHU IMOACXEMBI: paju-
anbHbIN yyacTok ¢ nutanueM oT UII1 (aByxuennas tynukosas aunus UIT1-A), yua-
CTOK C ABYXCTOpOHHUM nuTanueM (oanouennas nunus UIT1-b—UI12) u panguanshbie
JMHUW, TUTAIOIKUE TPU TYHNUKOBBIE mojacTtaHiuu oT WII2 (aByxiuenHble JIUHUU
UInR2-T, Ul2—J1 u U112—-B). Iloactanuus b — Tpan3utHas, Bce OCTalbHbIEC MOCTaH-

IINH — TYIINKOBBIC.

A I
49 kM| T M D kM
27

i) 5 1 N

2 27 K
27 knt 34 Kng
Mt i)
f’ﬂ.‘ﬁ;.ﬂ:

Pucynok 3 — TpeTuit BapuaHT cetu



Certp TpeThero BapraHTa, MOKa3aHHAs HAa PUCYHKE 3, TAKXKE COCTOUT HU3 TPEX
MOJICXEM: JABYXLENHON paguanbHOW TynukoBoil nuHuu WMII1—A, nuHuum ¢ aByxcro-
ponHuMm nuranueM UIIl-b—I'-MII2 wu 3aMKHyTOrOo ywyactka — KOJbla
UI12—-/1-B—UII2. Iloncranuusa A — TynHKOBas, a OCTaJbHbIE MOJCTAHLIMH — TPaH-

3UTHBIC.

A r
~~J8|xm 12 km
27 kma [ L. 34 kn
2
&7 K 27 lend
Mt Aa
‘-'"‘"--.._‘E;?_‘KM EIPT]

Pucynok 4 — YeTBEpTHIil BApUAHT CETH

CeTp 4eTBEPTOrO BapuaHTA COCTOUT U3 TPEX 3aMKHYTHIX MOJICXEM M BKJIIOUAET
nBa konbua (UII1-A—b—UII1 u UII2-T—/1-W1I12) u nuHUIO ¢ JBYXCTOPOHHUM ITH-
tanuem (UIT11-B—UI12). Bce moTpedbutenbckue MOACTAHIIMN BBITIONHSIIOTCS TpaH-
3UTHBIMHU.

3.2 PacyeT ynpoueHHOro mMOTOKOpAacHpeneeHusi AKTUBHON MOIIHOCTH M
BbIOOP HOMUHAJILHOT0 HANIPSI)KEHUS B KAKIO0M U3 BAPUAHTOB

HoMuHanbHOE HanpsKeHHE CETH SIBIIAETCS BaXKHEHIIMM IapamMeTrpoM, KOTO-
pbIil HAXOJOWUTCS B CaMOM Hayaje MPOECKTUPOBAHUS U OMPEACIISIET BCE OCTAJIbHBIC
MIPUHUMAEMBIE PELICHUS.

PanmonanbHOE Hanps>keHUE HAXOOUTCA MO AMIMPUYECKOMY PACUETHOMY BbI-

paKEHUIO:

U ___ 1000 (5)

™ [s00 2500 °
L P

31CCh L - MJIMHA JIMHUH, OIIpCACIIACMAasd II0 3aJaHHOM INIAHY PACIIOJIOKCHUA ITIO0I-
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cTaHIui ¢ yuétoM ko3 durnenta yamuaenns Tpaccsl BJI (mpunsto 3nauenue 1,09),
KM;

P — MakcuMmasibHas MOLIHOCTB, IIepeaBacmas 1o OAHOM LENU paccMaTpuBae-
MO JIMHUM U ompeaesnsseMast npuoanxeHHo (0e3 yuéra ypaBHUTEIbHON MOIIHOCTU U
MOTEPb MOITHOCTHU U MO IJIMHAM JuHUi ), MBT.

3aMKHYTbI€ Y4acTKHU (KOJIbLIEBBIE U JIMHUU C ABYXCTOPOHHMM MHUTAHUEM) BbI-
IIOJHAIOTCS HAa OJHOM HOMHHAJIBHOM HANpPSDKEHWH, MOATOMY IS HUX JOCTATOYHO
paccunThiBaTh Uy, Ha TOJIOBHBIX y4acCTKaXx.

IToToOKM aKTHBHOM MOIIHOCTH Ha TOJOBHBIX yyacTtkax UII1-b n UI12-B nuaun

¢ aByxctopoHHnM nutanuem MI11-b—B—-HUII2 B | Bapuanre:

P _Praxs (L * Lyumo-g) + Pinaxs " Lumo-s . 6
UI1-b X (6)
Lym-s +Lsg + Luno-s

_ Poaxs " Lunis + Praxs - (Lumis + L) .

Pum-s ; (7)
Lym-s +Lss + Lums

- 31,92-(34+34)+35,28-34 —35.47 MB:
27 +34+34

Py = 31,92-27+35,28- (27 + 34) —31.73 MBr.
27+34+34

ITorok momHocTH Ha yuactke b—B B 1 Bapnanre:

P58 =Purti-5 ~Pmax 5; (8)

Py 5=35,47-31,92=3,55 MBT.

ITorok moiHOCcTH 110 ABYX1enHoM uHuu UIT1-A B 1 Bapuanre:

Puri—a =Pmax a ; )

PI/IHI—A :26,88 MBT.
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OcranpHbIC 3HAYCHUS MMOTOKOB MaKCUMAaJILHOM aKTUBHOM MOIITHOCTH JIJISI BCEX
CpaBHHMBAEMbIX YETHIPEX BAPUAHTOB, PACCUUTAHHBIC aHAJIOTUYHO, CBEJCHBI B TaOJu-
ny 3.

PaccuntsiBaeM pannoHanbHble HanpspkeHUs 101 yaactkos WUIT1—b u UI12-B B

1 Bapuante o ¢popmyie (5):

Takum oOpazom, B | BapuaHTe JJIs JUHUU C JBYXCTOPOHHHM IUTaHUEM
NIT1-b—B—UII2 npunumaercss HoMuHalbHOE HanpsibkeHue 110 kB.

Pacuér panmoHanbHBIX U BHIOOp HOMUHAIBHBIX HAIMPSHKEHUM JJIsI BCEX YEThI-
peX CpaBHUBACMBIX BAPUAHTOB BBITIOJHEH B TAa0HIIE 3.

Tabnuna 3 — OnpezeneHne HOMUHAIBHBIX HAMPSHKEHUH

YyacTok L, xm Pax, MBT n, Upan, KB U,om, KB
| BapuanT
UIll-A 27 26,88 2 70 110
UIll-b 27 35,47 1 106
b—B 34 3,55 1 37 110
UI2-B 34 31,73 1 103
NInR-r 12 28,66 1 88
I'-1 34 5,14 1 45 110
NIR2-1 27 19,22 1 82
2 BapuaHT
UIll-A 27 26,88 2 70 110
HIT1-b 27 20,43 | 84
NI2-b 48 11,49 1 66 HO
UI2-B 34 35,28 2 80 110
NInR-r 12 23,52 2 63 110
NIR2—-/1 27 24,36 2 67 110

11




[Iponomxenne TabaUIBI 3

YuyacTok L, xm Pax, MBT ny Upan, kKB U,om, KB
3 BapuaHT
UIT1-A 27 26,88 2 70 110
UIT1-b 27 25,33 1 92
I'-b 49 6,59 1 51 110
nIinR-r 12 30,11 1 90
UI2-B 34 30,35 1 102
J1-B 49 4,93 | 44 110
NIR2-1 27 29,29 1 98
4 BapuaHT
UIT1-A 27 28,36 1 97
A-b 38 1,48 1 24 110
UIll-b 27 30,44 1 100
UIll-B 49 14,45 | 74
UI2-B 34 20,83 1 86 Ho
nIinR2-r 12 28,66 1 88
-1 34 5,14 1 45 110
NInR2-J1 27 19,22 | 82

3.3 Bb10op THIIOB cXeM pacnpeAeJUTebHbIX YCTPOUCTB MOACTAHIIUA

TynukoBass moactaHuus A, moiydarouiasi MUTAHUE MO ABYXLENHOW JUHUU B
1-3 Bapuanrax, u noxcranunu B, I' u /[ Bo 2 BapuaHTe, KOTOpPBIE TAKXKE SBISAIOTCA
TYNUKOBBIMU U MUTAIOTCA MO JABYXUEMHBIM paJvaibHbIM JIMHUSAM, BBITOJHSIIOTCS IO
CXeMe JBYX OJIOKOB JIMHUSA—TpaHC(HOPMATOp, KOTOpast MOKa3aHa Ha PUCYHKE 5.

B HOpManmpHOM pekrMe paboThl CXEMbl, TTOKa3aHHOW Ha PHCYHKE S5, TpaHC-
dopmatop T1 monkmouen k muaun W1 depes Beikimrouarens Q1, a Tpanchopmarop
T2 — x nmuaun W2 4yepes BeikiaroyaTesb Q2. PeMOHTHas nepemMpluka U3 ABYX pa3be-

nunautenet QS3, QS4 oTkiroueHa OJHUM U3 HUX.
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Pucynok 5 — Cxema aByX 0J0KOB TUHHUS—TpaHCPOPMATOP C BBHIKIIOYATEISIMU
B IEMSIX TPAHCPOPMATOPOB U HEABTOMATUIECKON PEMOHTHOM MEPEMBIYKOM

[Tpu HEOOXOAMMOCTH BBIBOJIa B PEMOHT TpaHCc(OpMaTopa UM BBIKIKOYATENEH,
OIIMHOBKM B Lienu TpaHcgopmaTtopa Ha cropoHe BH u HH npensaputensHo Bcs Ha-
rpy3Ka MOJCTaHLIMU MEPEBOANUTCS Ha Apyroi TpaHchopmarop. Hampumep, mnpu BbI-
BOJIE B peMOHT TpaHchopMmaTopa T1 oTkIrOYaeTcs BBOJHOW BBIKIIOYATENb B LIENH
HH »Toro tpancdopmaTopa n BKIFOYAETCSI CEKIIMOHHBIN BhIKIOYaTenb HH nnu Ha-
000poT (MOCIEeNOBaTENIBHOCTh ONEpaluil ONPENENSIeTCd MECTHBIMU HMHCTPYKLHSIMU
110 TPOU3BOACTBY NEPEKIIOYEHUI). 3aTeM OTKIItoYaeTcsl BeIkiovaresnb Q1 co cropo-
HBI BBICOKOT'O HaIpPsSHKEHUS M OTKJIIOYAETCSI COOTBETCTBYIOIINM pa3zbeauHuTens BH, a
Beikrouarens HH B uenu tpanchopmaropa T1 BbIkaThIBaeTCs U3 SYEHKU B PEMOHT-
HOE TIOJIOKEHHE.

IIpu BBIBOJIE B peMOHT ojHOM u3 nuHui BH nms toro, ytoOpl ocTaBUTH Ha
NOJICTAaHIIMK B paboTe 00a TpaHChopMaTopa, BKIOYAETCS IEPEMBIUKA U3 pa3beIUHU-
teneir QS3 u QS4. Takum oOpa3om, BO3MOXKHO nUTaHue TpaHcpopmatopa T1 ot nu-
Huu W2 u tpancpopmaropa T2 ot nuauu W1.

[Ipu KOpOTKOM 3aMBIKaHUU B TpaHC(OpMaTOpe peneiHOol 3alMTOl OTKITI0Ya-
10Tcs BeikroyaTenu Ha ctoponax BH u HH, u nocne cpabareiBanus ABP Bkitouaer-
csl ceKUMOHHBIN BhIKitouaTenb HH, mepeBoas Harpy3ky o0ecTOYEHHOH CEKIMM Ha
ocTaBImiics B pabote TpanchopmaTop.

Cxema ABYX 0J10KOB IIpoCTad B O6CJ'IY)KI/IBaHHH, HCOaoporada U A0CTATOYHO Ha-
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JIeXKHasl 17151 MUTaHUSI TOTpEeOUTENeH BCEX KaTeropHil.

IToncrannms b BO Bcex cpaBHMBAaEeMbIX BapHaHTaX, noacTaHuus A B 4 BapuaH-
Te u noactaniuu B, I' u /I B 1, 3 u 4 BapuaHTax sIBIASIOTCA TPAaH3UTHBIMHA U IIO3TOMY
BBITIOJTHAIOTCS IO CXEME MOCTHKA C BBIKIIFOYATENSIMA B LEIAX JIMHUMA U HEABTOMATH-

YEeCKOM pCMOHTHOI\/'I HCpCMBI‘lKOﬁ CO CTOPOHBI HHHHﬁ, KOTOpasd IIOKa3aHa Ha PUCYHKC

6.

W We
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Pucynok 6 — Cxema MOCTHKA C BBIKIIFOUATENIIMU B LETISIX JIMHUM
Y PEMOHTHOM ITEPEMBIYKON CO CTOPOHBI JIMHUUI

B cxeme MocTuHKka, MOKa3aHHOW Ha PUCYHKE 6, HOPMAJIbHO OJUH Pa3beIUHU-
Tenb, HanpuMep, QSY, mepeMbIYKH OTKIIIOYEH, BCE BBIKIIIOYATENN BKIIOUYEHBI. [Ipu
KOPOTKOM 3aMbIKaHWM Ha JIMHUM OTKJIOYAETCS COOTBETCTBYIOUIUMN JIMHEHHBIN BbI-
KJItouaTesab, HO o0a TpaHcopmaTopa ocraroTcsi B pabore. KopoTkoe 3ambikaHue B
TpaHcopMaTope OTKIIIOYAETCS ABYMS BBIKIIIOUATEIISIMU, HA BpEMSI OTIEPaTUBHBIX TI€-
PEKIIIOYEHUHN TEPSAETCS TPAH3UT IO CETU BHICOKOTO HATIPSIKEHUS.

Jns peBusun BoikIodaTens Q1 mpenaputenbHo BkItodaroT QS9, 3atem oT-
kimoyaroT Q1 u pazpenunutenu QS1 u QS3 no 06e cTopoHs! OT BbIKIIOUaTeNs. B pe-
3yabpTaTe 00a TpaHncpopmaTopa u o0e TUHUU OCTANKNCh B pabote. Ecnu B 3TOM pexu-
Mme npousoiaeT K3 Ha nr000it nuHUM, TO OTKIIOUUTCS Q2, T.€. MOACTAHIIMS OCTaHET-
cs 6e3 Hanpspkenus. [Ipu K3 B TpanchopmaTope oTKimro9aroTcst BeIKTIoUaTenn Q2 u

Q3, l'IOTp66HTeJII/I Ha BPCM:A OIICPATHUBHBIX l'ICpCKJII-O‘-IGHI/Iﬁ OCTar0TCA 00CCTOUYECHHBI-
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MH, a TpaH3uT no cetu BH coxpansercs.

Jlist pemoHTa BhIKITtoUaTens Q3 Takxke MpeaBapUTENbHO BKIIIOUAIOT MTEPEMBIY-
Ky, a 3aTeM oTkiItouaroT Q3. B aTom pexume npu K3 Ha 0qHON TMHUN OTKITIOYAKOTCS
o0e ymuuauun, HO Tipu K3 B nenu Tpanchopmaropa, oTKIIIOUAETCS TOIBKO 3TOT TPAHC-
dbopmarop.

JIOCTOMHCTBOM MOCTHUKOBOW CXEMBI SIBJIIETCS BO3MOKHOCTb PEBHU3UHU JIIOOOTO
BEIKJTIOUATEN sl 0€3 OTKIIOYEHUS JIMHUKA U TpaHchopmaTopoB. Cxema mpocrtas B 00-
CIIY»KUBAaHHUH U IOCTATOYHO HAJIeKHAS JUIsl TUTAHUS OTPEOUTENIel BCEX KaTeTOpUH.

3.4 Bb10op ABYX KOHKYPEHTOCIIOCOOHBIX BAPMAHTOB

Jlist BBIOOpa IBYX KOHKYPEHTOCIIOCOOHBIX BApUAHTOB HY)KHO OMPEICTUTH
CyMMapHO€ KOJMYECTBO BBIKIIFOUATENIEH, IPU ITOM UYUCIIO BBIKIIOUYATENICH HAa NIMHAX
ucroyHukoB nutanus (MII1 u UI12) yuutsiBaeTcs Mo 4uchay 1eneid OTXOASIINX Jn-
Huil. Kpome cymmapHoro uucia BbIKJIIOYATENEd Ajii 0TOOpa JBYX KOHKYPEHTHO-
CIOCOOHBIX BapHAHTOB paccuuThiBaeTcsi cymmapHas niuHa BJIDII B ogHouenmHoM
WCITOJTHCHHUH TI0 BapruaHTaM. Pe3ynbTaThl pacu€TOB CyMMapHBIX JUTWH JTMHUHN U 001I1e-
IO KOJMYECTBA BBIKJIIOYATENICH 110 BapuaHTaM CBEJICHBI B TA0IUILy 4.

Tabnuma 4 — OT60p IBYX KOHKYPEHTOCIIOCOOHBIX BApUAHTOB

Bapuant 1 2 3 4
Cymmapnas anuHa nuHui 110 kB, km 222 275 252 248
CymmapHoe uuncio Boikarouarene 110 kB 20 21 20 21

[To naHHBIM TabnuILIbI 4 B KaU€CTBE NEPBOIO KOHKYPEHTOCIIOCOOHOTO BapHaHTa
IIPUHUAMAETCSA | BapuaHT, UMEIOMNWNY MUHHMAJIbHYI0 CYMMapHYI JUIMHY JUHUU. U3
Tabmuiel 4 BUIHO, 4yTO B 4 BapuaHnTe cymmapHas juymHa BJI mo cpaBaenuio ¢ 3 Bapu-
aHTOM MEHBUIE Ha 4 KM, HO CYMMapHO€ YHCJIO BBIKJIIOUATENIEe B 3 BapUaHTE MEHBbIIIE
YyCIa BBIKJIIOYATeNel B 4 BApUaHTEe, IO3TOMY, YUYUTHIBAsE CTOMMOCTD STYEMKH OJHOTO
koMmruiekTa Boikirouatens 110 kB (6300 teic. py0. [10]) u ogHoro kmnomerpa BJI
110 xB (1100 TBIC. pYy0. [10]), B KauecTBE BTOPOTO KOHKYPEHTOCIIOCOOHOTO BapHaHTA
BbIOUpaeTcs 3 BapuaHT. TakuM 00pa3oM, /Ui AaibHEHIIel pa3paboTKu U CpaBHEHUS

oToOpanbl 1 1 3 BapuaHThI ceTH, TOKAa3aHHbIC HAa pUCYHKaX 1 u 3.
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3.5 KomneHncanusi peakTUBHOM MOIIHOCTH

KomneHncanusi peakTUBHON MOITHOCTH O TMOJACTAHIUSAM BBIMOJHSIETCS C TO-
MOIIIbIO KOHJIEHCATOPHBIX OaTapeil Wil CHHXPOHHBIX KOMIIEHCATOPOB JIJIsi CHYKECHHUSI
MOTEPh AIEKTPOIHEPTUU U HAMPSHKEHUS B DJIEMEHTaX MUTAIOIEH CETH.

TpeOyemass MOIIHOCTh KOMIIeHCHpYOIKX ycTpoicTB (KY) Ha oaHy cekuuio

IIWH:
Qg); :055 : (Qmax_Pmax'tg(Pa)a ( 1 0)

i€ Qmax> Pmax — MAKCHUMaITbHBIE aKTUBHAS M PEaKTHUBHAS MOIITHOCTH;

tgp,=0,4 — 3HaueHne KOA(DPUIMEHTAa MOIIHOCTH, 3aaBa€MOT0 SHEPTrOCUCTE-
MOM.

Tpebyemas momHOCTh KY Ha OJIHY CEKIMIO ITUH JJIsI TTOJCTAHIIMU A B PEKH-

M€ 3UMHET0 MaKCUMyMa:
Qg 4=0,5-(13,71-26,88-0,4)=1,48 MBADp.
Ha nmoacranuun A Ha Ka)KJI0M CEKIMU IIWH YCTAHABJIMBAETCS MO 5 KOMIUIEKT-
HBIX KOoHJeHcaTopHbIX ycTaHoBoK (KKVY) YKII-10,5-300V3 [9].

HGCKOMHGHCI/IpOBaHHaH pC€aKTHuBHAA MOIIHOCTb MOACTAHIHWHN HAXOAUTCA CJIC-

JTYIOIIMM 00pa3oMm:

QHeCK:Qmax_ 2 Qg;m 5 (1 1)

taxr

31CCh QKy — d)aKTH‘-IGCKaSI MOITHOCTD KV na OJHY CCKIIMIO IINH.

Jlist moacTaHuu A B pekUMe 3UMHET0 MaKCUMyMa:
Quecx a=13,71-2-5-0,3=10,71 MBAp.
Pe3ynbraThl aHAJIOTMYHO MTPOBEAEHHON KOMIIEHCALIMM PEAKTUBHON MOIIHOCTH

JJI1 OCTAJIbHBIX HO,Z[CTEIHLII/Iﬁ JaHbl B Ta6J'II/II_[e 5.
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Tabnuna 5 — Komnencanus peak THBHOM MOIIIHOCTH (17151 000MX BApUAHTOB)

I1C I\%SHK’p lls/}n];XT’ M%I{Xp KKY Ha 0Hy CEKIUIO IUH h(/fg:; 1\%’{;2})
A 13,71 | 26,88 1,48 5xYKJI-10,5-300VY3 1,50 10,71
b 16,60 | 31,92 1,92 7xYKIJI-10,5-300VY3 2,10 12,40
B 18,70 | 35,28 2,29 8xYKJI-10,5-300Y3 2,40 13,90
r 11,52 | 23,52 1,06 4xYKIJI-10,5-300Y3 1,20 9,12
Ji| 12,18 | 24,36 1,22 4xYKJI-10,5-300Y3 1,20 9,78

3.6 Bb100op cevyeHnii NPOBOAHNUKOB B KAKJA0M M3 IBYX BADMAHTOB

Ceuenus npoBosoB BJI BeIOMparoTcs Mo 3KOHOMUYECKHUM TOKOBBIM HMHTEpBa-
naMm [12] B 3aBUCHUMOCTH OT PacyeTHOTO TOKA, HAMPSKEHUS, MaTepuasa U IEMHOCTH
OTOp, palioHa MO TOJIO0JIEIHOCTH U PErMOHA CTPAaHBI.

3HayeHue pacy€THOro ToKa [12]:
Ip:Imax'OLi'OLT: (12)

rae  I.x — MakcMMaJIbHBIN TOK B JTUHUMH,

o — K03 (GUIMEHT, YYUTHIBAIONIMN U3MEHEHHUE TOKA 10 roJaM dKCILTyaTallu,
st BJI 110 kB npunumaercs pasubim 1,05 [12];

or=0,86 — KOd(DPUITMEHT, YIUTHIBAIOIIHMI 3aTaHHOE YHUCIIO YaCOB HCIIOIh30Ba-
HUS MaKCUMaJTbHOUN HATpy3KH T\, =3600 1 1 koadpurmeHT nomaganust B MAaKCUMYM
Harpy3ku cucteMsl K,=1,0 [12].

MakcuMalibHBIA TOK B JTUHUU:

D2 2
.= max + QHeCK

max 5 13
\/g ) UHOM ) nu ( )

rae  Prax, Queck — MOTOKM MAaKCUMAJIBHOM aKTUBHOM U HECKOMITCHCUPOBAHHOM pPeaK-

TUBHOW MOULIHOCTH, TEKYIME IO PAacCMaTPUBAEMON JUHHUH (Pacy€T MOTOKOB Qjeck
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BBITIOTHSIETCS] aHAJIOTUYHO PAcU€Ty MOTOKOB Py, PE3YyIBTATHI AaHBI B TAOMIHIIE 6);
N, — KOJMYECTBO LEIEH;
Uyon — HOMUHAIBHOE HANIPSKEHUE JTUHUM.

MaxkcuManbHbIl TOK, TeKymmi 1o inauu WUI11—-b B 1 Bapuanre:

, /3547 11385
max UIT1-b \/51101

Pacuérnslii TOK, Texkyuuii o tuauu UIT1-b B 1 Bapuanre:

Loymi-s=1,05-0,86-199,9=180,5 A.

-1000=199,9 A.

s ognoneninoi imHaun 110 kB UIT1—b, BeIOIHEHHON Ha CTAJIbHBIX OMOpax
B IV paitone no rononény, npunumaetcs npoog AC-240/32 [12].
Br100op ceuenuit ocranpHbIX poBoaoB BJIDII nokazan B Tabmauiie 6.

Tabnuma 6 — Beibop ceuenuii mpoBoaoB

Pmax: Qmax: UHOM)
JInHus Ny | Iax, A | Ip, A ITpoBox Ly A | Lo, A

MBr | MBAp | B

1 BapuanT

UITI-A | 26,88 | 10,71 | 110 | 2 | 759 | 68,6 | AC-185/29 | 159,5 | 510

UIll-b | 3547 | 13,85 | 110 | 1 | 199,9 | 180,5 | AC-240/32 | 397,7 | 605

b—B 3,55 1,45 110 [ 1 | 20,1 18,2 | AC-95/16 |209,0 | 330

UI2-B | 31,73 | 12,45 | 110 | 1 | 178,9 | 161,5 | AC-240/32 | 397,7 | 605

NIR2-r | 28,66 | 11,24 | 110 | 1 | 161,6 | 145,9 | AC-240/32 | 283,7 | 605

-1 5,14 | 2,12 110 | 1| 29,2 | 264 | AC-150/24 | 144,77 | 450

NInR-a | 19,22 | 7,66 110 | 1 | 108,6 | 98,1 | AC-185/29 | 283,7 | 510

3 BapuaHT

UITI-A | 26,88 | 10,71 | 110 | 2 | 759 | 68,6 | AC-185/29 | 159,5 | 510

UIIl-b | 25,33 | 9,84 110 | 1 | 142,6 | 128,8 | AC-185/29 | 327,8 | 510

I'-b 6,59 | 2,56 110 | 1| 37,1 | 33,5 | AC-150/24 | 188,7 | 450

uI2-r | 30,11 | 11,68 | 110 | 1 | 169,5 | 153,1 | AC-240/32 | 327,8 | 605

UI2-B | 30,35 | 12,00 | 110 | 1 | 171,3 | 154,7 | AC-240/32 | 353,6 | 605

J1-B 4,93 1,90 110 | 1| 27,7 | 25,0 | AC-150/24 | 209,0 | 450

WI2-1 129,29 | 11,68 | 110 | 1 | 165,5 | 149,4 | AC-240/32 | 353,6 | 605
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[IpoBepka BBIOpaHHBIX CEUEHUH MPOBOJOB OCYIIECTBISETCS MO yCIOBHUIO JIO-

IyCTUMOT'0 Harpesa:

Iz[on 2 IH/aBa (14)

rae ., — HAaUOONBIIKI TOK B MOCICABAPUNHOM PEKUME;

I on — AJIUTENBHO JOMYCTUMBIN TOK MpoBoAa [8].

[IpoBepounsIM nocieaBapuiHbIM pexumoM it tuann WUII1-b B 1 BapuanTe
saBisercs oTkiaoueHne ydactka MII2—-B. B stom pexume Ha mmauro UII1-b msoxer
cymMMapHas Harpy3ka nojcranuvii b u B, a 3Hauenne toka o nuauun UII1-b cocra-

BUT:

S s s =31,92+35,28+j(12,40+13,90)=67,20+j26,30 MBA;

, /67,207 + 26,307
n/as UIT1-b \/g 110

JImUTensHO MOMyCTUMBIN TOK TI0 HarpeBy aiisi mpoBoga AC—240/32 pasen 605

-1000-1,05=397,7 A.

A [8], cnenosarenbHo, BbiOpaHHoe s gunuu UII1-b B 1 BapuanTe ceueHue
IIPOBOJIOB BBIIEPKUT HArpEB MOCIEaBAPUITHBIM TOKOM:

Las irmi-5 =397, 7A < Lion240=605 A.

IIpoBepka ceuenuit octanbHbIX mpoBoaoB BJIDII B 1 m 3 Bapumanrtax
BBITNIOJIHEHA aHAJIOTMYHBIM 00pa3oM U MOKa3aHa B TaOiuie 6, U3 JaHHBIX KOTOPOU
BUJIHO, YTO BCE BHIOpAHHBIE CEYEHUS MPOBOJOB B 000MX KOHKYPEHTOCIIOCOOHBIX Ba-
pUaHTax yCHEIIHO MPOILIM MPOBEPKY MO JUIMTEIILHOMY HArpeBy B MOCIEAaBAPUHHOM
pexuMe.

3.7 Bb100p uKcJia ¥ MOLIHOCTH CHJIOBBIX TPAHC(POPMATOPOB

Tak kak Ha BceX MOACTAHIMAX €CTh HAIPY3KH BCEX KAaTETOPHl IO HaJAEKHOCTU
3JIEKTPOCHA0KEHMS, TO BE3/1€ HEOOXOIMMO YCTAaHOBUTSH 110 J1Ba TpaHchopmarTopa.

Tpanchopmaropsl BEIOUPAIOT Tak, YTOOBI MPU BBIXOJE M3 pabOTHI OJHOTO U3
HUX OCTaBLIMicS TpaHchopMaTop oOecreunsi MUTaHUue MOTpeOuTeNne Ha BpeMs 3a-
MEHBI BBHIOBIBIIETO TpaHC(OpMAaTOpa ¢ YyYETOM BO3MOXKHOTO OTPaHUYEHHUS HArpy3KU

0€3 3HAUUTENBHOIO yliepda U C MCHOJb30BAaHUEM JIOIYCTUMOM NEPErpy3KH TpaHC-
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dbopmaropa.

Pacué€tHyto MOIHOCTH TpaHCPOPMATOPOB MOKHO OMPEACTUTH MO (hopMyIie:

; (15)

2 2
S _ \/Pcp + QCp.HeCK
P K
n : OInT

rae P, — 3MMHSAA cpeHAd aKTUBHAS MOIIHOCTB;
Qcp. Heex — 3UMHSA HECKOMITEHCUPOBAHHAS CPEHAA PEAKTUBHAS MOILHOCTB;
n=2 — 4uCJI0 TpaHC(HOPMATOPOB;
Kom:=0,7+0,75 — onTumanbHbid KOADPUITMEHT 3arpy3KH.
Haxonum pacy€THyro MOIIHOCTh TpaHC(HOPMATOPOB ISl MOACTaHIMA A B 000-

HNX CPABHHUBACMBIX BApHAHTAaX:

_ QHeCK
Qcp. HeCK_QCp. g > (16)

10,71
cp. Heck :11:42 .
Qep. e 13,71

b

=8,92 MBAp;

/22,407 +8,922
2-0,75

=16,1 MBA.

pPA

Jlns moactanmm A B 0o0OWX BapwaHTaxX BbIOWpaeM ABa TpaHchopmaTopa
TIAH-16000/110 [12].
Bri6pannbie TpaHchopMaTOphl MPOBEPSIIOTCS 10 KO3(PPHUIIMEHTaM 3arpy3Ku B

HOPMAJIbHOM U TIOCJIEABAPUHOM PEKUMAX:

P(2: +Q(2I HECK
0,5§KH=\/ P <0,75; (17)

n-S,
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Pg + Qg HECK
I<H/a:\/ P - S 175: (18)
(Il - 1) ) STp

31€Ch S;, — HOMHHAJIbHAs MOIHOCTb TPaHC(HOpMaTopa.

[IpoBepsiem k03P dUIIMEHTHI 3arpy3Ku TpaHCHOPMATOPOB MOJACTAHIIMU A st

000X BapHaHTOB:

~122,40% +8,92°

Kip =0 0754,
2 2
- J22,4016+ 892" | 507
9,25

Cp. HeCcK n:9,71' :7,71 MBA ;
Q. e 11,65 P

;

BriOpanHble CHIOBBIE TpaHC(HOPMATOPHI Il BCEX MOACTAHIMA TOKa3aHbI B
Tabnuie 7, B 9TOU ke TaOiHIle MOKa3aHbl KO3(PPHUIMEHTHI 3arpy3KU IS 3UMHETO H
JI€THETO MEePHOIOB.

Tabnuna 7 — Ber6op cunoBsix TpanchopmMaTopoB aisi 1 u 3 BapuaHToB

Pcpa QCp.HeCK7 Spa
IC Tparcdopmaropsr K3 K.
MBTt MBAp MBA ! !
A | 22,40 8,92 16,1 TAH-16000/110 0,75 | 1,51
b 26,60 10,33 19,0 TPIH-25000/110 0,57 | 1,14
B | 2940 11,58 21,1 TPAH-25000/110 0,63 | 1,26
r 19,60 7,60 14,0 TAH-16000/110 0,66 | 1,31
| 20,30 8,15 14,6 TAH-16000/110 0,68 | 1,37

B HOpMmanbHOM 3MMHEM pexuMe TpaHc(opMmaTopbl Ha BCEX MOJCTAHLMSIX B
000X BapuaHTax 3arpyeHbl B TpeOyeMbIX mpefenax. B mocneaBapuitHOM 3MMHEM
pexxuMe TpaHc(hOpMaTOpbl Ha BCEX MOJCTAHIMAX B 00OMX BapuaHTax OyAyT mepe-

I'PYKCHBI B JOIIYCTHUMBIX IIPCOCIIAX.
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3.8 KoHCTPpYKTHBHOE HCIIOJIHEHHE JIEKTPUYECKOM CeTH

Jst ogaonenupix quHui 110 kB UIT1-b—B—UII12 u UI12-T—1-H112 B 1 Ba-
puante ¥ auHui UIT1-b—T—UII2 u UII2-1-B—UII2 B 3 BapuaHTe, BHIITOJIHEHHBIX
npoBogamMu AC-95/16+AC-240/32, mpuHUMAIOTCS CIICTYIOIINE OTHOIICTTHBIC CTallh-
HbIe CBOOOHOCTOSAIIME ONOPhI: TpoMekyTouHble [1110-5 u ankepHo-yrinoBeie Y 110-
1+9, xoTopsie paccunTanbl Ha oaBecKy mpoBoioB AC—70/11+AC-240/32 B IV paii-
oHe 1o roionény [12].

s neyxuennon muauu 110 kB UIT1—A, BeInoaHEeHHONH B 000MX BapHaHTax
npoBogoM AC-185/29, mpuHUMAIOTCS CIEIYIOMINE ABYXIIETHBIE CTalIbHBIE CBOOO/I-
HocTosiue onopsl: nmpoMexyrounsie [1110-6 u ankepuno-yrinoseie ¥ 110-2+9, koro-
pble paccunTanbl Ha noaBecky npoBoaoB AC—70/11+-AC-240/32 B IV paiione 1o ro-
nonény [12].

BriOpanHbie TUITBI OJHOLIETIHBIX OTOpP MOKa3aHbl HA PUCYHKE 7, @ TBYXIICTHBIX

— Ha pUCYHKe 8.
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Pucynok 7 — [Ipundarsie Tumnsl ogHonenHbix onop BJI 110 kB
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Pucynok 8 — [Ipunsarsie Tunsl asyxuensbix onop BJI 110 kB

s JIDIT 110 kB Bei6pansr nomumepnsie nzomistops! JIK120/110, paccuuran-
HbIE Ha pa3pyatoryto Harpy3ky P=120 xH [12].

B kadectBe rpo303allUTHOrO TPOCA IJI BCEX JUHUN MPUHAT TPOC KAHATHOTO
tuna TK—11. JInsg 3ammTel Tpoca OT KOppO3UU MPEIyCMATPUBACTCA MOKPBITUE €rO0
AIEKTPOTEXHUYECKON CMA3KOM.

JIuHeiHas apmarypa JeIUTCs IO Ha3HAYEHUIO Ha ISATh OCHOBHBIX BU/IOB:

1) 3aKUMBI, KOTOPBIE CIIy>KAT JJIs 3aKPEIUIEHUS! IPOBOJIOB U TPOCOB, MOJpa3-
JEJSIOTCS Ha MOAACPKUBAIOIINE U HATSKHBIE;

2) cuenHas apMarypa — IJsl COeIMHEHUS 3aKUMa C U30JIITOPOM, ISl TIOJIBECKU
TUPJISIHABI HA OMOPY, U1l COEAMHEHUS MHOTOLIETTHBIX TUPJIIH]L IPYT C APYTOM;

3) 3amuTHas apMaTypa — MOHTUPYETCS NJisi BhIPAaBHUBAHUSI HAMPSKEHUS T10
TUPJISTHAE U JJISI 3aLIUTHI OT IyTH OPU MEPEKPHITHH;

4) coenuHUTEIbHAS apMaTypa — JIJIsl COEAMHEHHS TTPOBOJIOB U TPOCOB B MPOJIE-
Tax, I COeIMHECHUSI POBOJIOB B MIjIeH(ax;

5) pacnopku — IpUMEHSIOTCS JJ1s1 PUKCaIMK MPOBOJOB B pacuieiuiéHHON (asze.

Hwxe npuBoauTcst BHIOOp 3JI€MEHTOB JIMHEWHON apMaTyphl B COOTBETCTBUU C
[1].

[TonnepxxuBaromias apmaTypa. 3aKUM NOJIJIEPKUBAOLIIUNA COCTOUT U3 JIOAOY-

KH, 38 KIMHOI'O YCTPOﬁCTBa " ITIOABCCKHU, UCPE3 KOTOPYHO 3aKMM COCAUHACTCA C U30-
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asitopom. s BJI 110 kB, Beimonnennsix nmpoBogamu AC—240/32, Beibupaetcs 3a-
*KuUM noanaepxuBarouii «rmyxoiy TII'H-5-3 [1]. s BJI 110 kB, BeImoJHEHHBIX
npoBogamMu AC—150/24 u AC—185/29, BeiOupaeTcs 3aKUM MOIACPKUBAIOIINN «TITy-
xoi» [1I'H-3-5 [1], a st mpoBogoB AC—95/16 — 3axkum I1T'H-2-6 [1].

Harsbxknas apmarypa. HaTsokHble 3aKHMBI MOJPA3ACNISAIOTCS HA: OOJTOBBIE,
npeccyemble, kinHOBbIE. [l mpoBogoB AC—150/24 u AC—185/29 npunumarotcs
HaTsDKHBIE OonToBBIC 3axuMbl HBH-3-6 [1], mmst mpoBomoB AC—95/16 — 3axuMbl
HBH-2-6 [1], a nns mpoBogoB AC—240/32 mpuHUMAaIOTCS HATSKHBIE MPECCyeMbIe
3KUMBI IJIs CTallealfoMUHUEBBIX poBogoB HAC-240-P1 [1].

CoenunutenbHas apMarypa. CoeIMHUTENN MOAPA3IACISAIOTCS HAa OBAJIbHBIE U
npeccyembie. [ mpoBogoB AC-95/16, AC-150/24 u AC—-185/29 BwiOuparotcs co-
eaquHUTENbHBIC OBaNbHBIC 3aKUMBEI COAC-95-2A, COAC-150-2A u COAC-185-2A
cootBeTcTBeHHO [1], a myst mpoBogoB AC—240/32 BeIOMparoTCs MpeccyemMble Coeu-
HurtenbHbie 3axuMbl CAC-240-P1Y [1].

Cuemrast apmatypa. CkoOBI CITy’KaT JiJIsl MPUCOSTUHEHHS U30JITOPOB K OTIOpE,
mapka CK-12-1A. Cepbru coeuHs0T CKOOY U MIAIKY u3oJstopa, Mapka CPC-12-16.
Yku city>kat IS CONPSIKEHUST CTEPKHS M30JIATOpa ¢ 3aKMMOM. BriOmpaem ymiku
oJHoanmyateie, Mapku Y 1-12-16.

VY3111 KperuieHust COCTOSIT U3 V-00pa3Horo 60JiTa, 3aKperiieMoro B OTBEPCTUHU
TtpaBepcbl. Mapka KI'TI-12—-1.

Pacnpenenurenbubie ycrporictBa 110 kB Ha Bcex MOACTaHUMIX BBITOIHSIIOTCS
OTKPBITBIMH, Ha MOJCTAHLMIX MPEeAyCMAaTPUBAETCA MPOE3AHast J0opora mupuHON 4
Metpa. Jig 3ammTel 000pynOBaHUsL OT MPSIMBIX YApOB MOJIHUM YCTaHABJIMBAIOTCS
MOJHHUEOTBOBI. 3alllMTa OT BOJIH MEPEHANPSHKEHUHN, MPUXOASIINX C JIMHUM, OCYLIEe-
CTBJIAETCSI HEJIMHEWHBIMU OorpaHnuutessiMu neperanpsbkennid OIIH. Inst oTkpeIThIX
pacnpenenuTenbHbix ycTpocTB 110 kB Ha Bcex moacTaHIuMsAX K YCTAHOBKE HaMeue-

HBI 3JICTa30BBIC BBIKJIIOYATCIIH.
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4 BEIBOP OIITUMAJIBHOI'O BAPUAHTA DJIEKTPUYECKON CETU

4.1 Pacuér kKanuTaJbHBIX BJIOKCHUH
KanurtanbHble BIOXKEHUS ONPEICIISIIOTCS CYMMUPOBAHUEM 3aTpaT Ha COOPYXKe-

gue BJI u nmoacTaHumi:

K:KB H+KHC- ( 1 9)

IIpu ompeneneHuy KanuTaldbHBIX BIOXKCHUN OIHU U TE€ K€ DIEMEHTBI, II0BTO-
PSIIOIIMECS BO BCEX BapuaHTax, He yuuThiBatoTcs [8]. [loaTomy nipu cpaBHenuu 1 u 3
BapuaHTOB JiuHMS WIT1—A u Bce 3aTpaThl 10 NOACTAHLMIM YUYUTHIBATHCS HE OYIYT.

KanuranbHble BIOXKCHHS Ha COOPYIKCHHC BJI HaxoaATCA I10 q)opMyne:

KBH:Ky/:['L'ksoH'kmM: (20)

3nech Ky, — yaenpHas cToUMOCTh cOOpyKeHus ongHoro kuiaomerpa BJI B nenax 2000
r. [8];

L — nnunHa nuauu ¢ yaétom koadduirenTa Tpaccol (Tadauia 3);

Ksos=1,3+1,8 — 30HaNBHBIN NOBBIIAIONTNAN KOYPGUIIMEHT K 0a3UCHON CTOMMO-
ctu BJI [8];

Kun=4,18 — HHIEKC U3MEHEHHSI CMETHOW CTOMMOCTH KalUTaIbHBIX BJIOKEHUN
K ypoBHIO 11eH 1o cocTostHuto Ha 01.01.2000 r. na I xBapran 2015 rox [5].

KanuranoBnoxxeHus B paznuyaromuyecs TMHUM | 1 3 BapuaHTOB OINPEICIICHBI B
Tabnuiie 8.

[To maHHBIM TAOMUITEI § OMpEACNSIeM YYHTHIBAEMBIC KAlMTAIBHBIC BIOXCHUS
0 KOHKYPEHTOCIIOCOOHBIM BapuaHTaM C y4e€TOM paiioHa CTPOMTENIbCTBA CETH B pac-
IIEHKaX, IPUBEACHHBIX K TEKYIIIEMY TOMY:

K,=239312-1,5-4,18=1500486 TbIC. pYO.;

K5=279332-1,5-4,18=1751412 ThIC. pYO.
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Tabmuia 8 — YuuTeiBacMbie KATUTAIOBIIOKECHHS B BO3YIITHbIC JIMHAN

JIuaus | Uy, kKB [MpoBoxg | n, | Ky, ThIC. py0./KM | L, kM | Kgy, THIC. pYO.
1 BapuanT
UII1-b 110 AC-240/32 | 1 1486 27 40122
b-B 110 AC-95/16 | 1 1334 34 45356
NI12-B 110 AC-240/32 | 1 1486 34 50524
UI2-r 110 AC-240/32 | 1 1486 12 17832
-1 110 AC-150/24 | 1 1334 34 45356
UI2—-1 110 AC-185/29 | 1 1486 27 40122
x 239312
3 BapuaHT
UII1-b 110 AC-185/29 | 1 1486 27 40122
I'-b 110 AC-150/24 | 1 1334 49 65366
UI2-r 110 AC-240/32 | 1 1486 12 17832
NI12-B 110 AC-240/32 | 1 1486 34 50524
J1-B 110 AC-150/24 | 1 1334 49 65366
UI2—-1 110 AC-240/32 | 1 1486 27 40122
X 279332

4.2 Pacyer morepb JIEKTPHUYECKO JHEPTHH

[ToTepu 37EKTPOIHEPTUU B CETH CKJIAJBIBAIOTCS U3 MOTEPh B BO3MYIIHBIX JIH-
HUSX, B CWJIOBBIX TpaHC(opMaTOopax U B KOMIEHCUPYIOIIHUX YCTPONUCTBAX.

[ToTepu 37€KTpOIHEPTUU B OAUHAKOBBLIE AJIEMEHTAX CETH MPU CPABHEHUU Ba-
PUAHTOB HE YUUTHIBAIOTCS, CIE0BATENBHO, MPU CpaBHEHUH | U 3 BapUaHTOB YUUTHI-
BAIOTCA MMOTEPU 3IEKTPOIHEPTUH TOJIbKO B BJIL.

[Totepu anextposnepruu B BJI onpexaensitorest mo gpopmyre:

(P " )2 + (ng) )2 (P " )2 + (ng) )2

) * RBH' T3+ )
HOM HOM

+AP,-L-n,-Tp,

AWy, =

Ry T+ @1

rae P,y 1 Q,p — mOTOKM 3P PEKTUBHBIX MOIIHOCTEH, MPOTEKAIOIIHE YePe3 paccMar-
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puBaemyto BJI B pexxrimMe 3MMHEro WK JISTHETO MAaKCUMyMa, PaCCUUTHIBAIOTCS aHa-
JIOTHYHO MOTOKAM MaKCHMAaJILHBIX MOIITHOCTEH;

Rg;1 — aktBHOE conpotusiieHue BJI;

T,=4800 4, T,=3960 4 — KOTMYECTBO YACOB 3UMHETO U JIETHETO NEPHUO/IOB;

Tr=8760 4 — uncio yacoB B rofy;

AP op — YICIBHBIE CPEITHETONOBBIC IIOTEPH MOIIHOCTH HAa KOPOHY Ha JIMHHAX
110 kB B8 O3C Bocroka [2];

L — ngymmna JIDOII.

Pacuét yuyuThIBaeMbIX MTOTEPH AIEKTPOIHEPTUH BBITIOJIHEH B TaOHIIE 9.

Tabnuna 9 — Pacy€t yuuThIBaeMBIX IOTEPH FICKTPOIHEPTUH

Pg(b ’ Qg(b ’ Pg(b 9 ng) ’ RBH: UHOM: APKOp) L: AWBH:
JInans n,

MBt | MBAp | MBt | MBAp | OM | kB | xBr/km |kM| | MBr4

1 BapuanT

UIIl-b | 34,59 | 13,50 [29,40 | 11,41 | 3,24 | 110 0,14 |27|1| 2860

b—B 3,47 1,41 2,95 1,17 110,40 | 110 0,14 [34]1| 134

WIM2-B [ 30,93 | 12,14 [2629] 1023 | 408 | 110 | 0,14 [34]1] 2891

nInR-1 (27,95 | 10,96 |23,75| 9,38 1,44 | 110 0,14 |12|1| 837

-1 501 | 2,06 | 426 | 1,59 | 6,73 | 110 0,14 |34|1| 166

nin-a | 18,74 7,47 1593 | 6,17 | 4,37 | 110 0,14 [27|1] 1156

py 8044

3 BapuaHT

UIt-b | 24,70 | 9,59 [21,00| 8,17 | 4,37 | 110 0,14 [27|1] 1976

I'-b 6,42 | 2,50 | 546 | 2,08 | 9,70 | 110 0,14 [49|1| 351

nIR-1 29,35 | 11,39 2495 | 9,88 1,44 | 110 0,14 |12|1| 920

HIr2-B 29,60 | 11,70 | 25,16 | 9,78 | 4,08 | 110 0,14 34| 1| 2654

J1-B 4,80 1,85 | 4,08 1,62 | 9,70 | 110 0,14 (491 | 223

nIR-j | 28,55 | 11,38 (24,27 9,37 | 3,24 | 110 0,14 27| 1| 1965

p¥ 8089
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4.3 Pacyér 3KCIIyaTalHOHHBIX U3/IEPKEK
OKCIUTyaTallMOHHBIE W3JIEPKKH BKJIIOYAIOT aMOPTU3ALMOHHBIE OTYUCICHUS
W,y, OT4UCIIEHH HA PEMOHT U JKCIUTyaTallMOHHOE oOciyxuBanue M, 1 crouMocTh

MOTEPH MEKTPOIHEPTUU Mpy:
=W, U, pw. (22)

OTtuncneHus Ha PEMOHT M SKCILTyaTallHOHHOC O6CJ'IY)KI/IBaHI/IC OIIPCACIIAIOTCA

o gopmyiie:
I/Ipazl/lpa BH+Hp3 nc=0p BH'KBH—pra HC'KHC: (23 )

31€Ch Oy, 1=0,8%, Ol 1c=5,9% — HOPMBI OTYHCIIEHHI HAa OOCIY)KUBAaHUE M PEMOHTBI
BJIulIC 110 kB [11];

H,,,;=0,008-1500486=12004 TbIC. PYO.;

H,,3=0,008-1751412=14011 TbIC. pYO.

OtuncneHus Ha AMOPTHU3alUIO:

K
Up=—, 24
T 24)

rne T, =20 neT — cpok ciry:k0b1 000PYIOBAHUS;

Noi= % =75024 TtbIC. pYO.;

HaM3=% =87571 ThIC. pYyO.

CToumMoCTb MOTCPb BJICKTPOSHCPIUU:
HAW:CO'AW, (25)

3nech C,=1,84500 py0./(kB1-4)=1,84500 TbIC. py0./(MBT-4) — OTHOCTAaBOYHBIN Ta-
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pud Ha DIEKTPUUECKYIO YHEPTUIO JUTSI CETEBBIX OpraHU3allii, OKa3bIBAIOIINX YCIIYTH
Mo Tepeaye dIEKTPUUECKON dHepruu Ha Tepputopun [IpuMopckoro kpas, mpuoope-
TalIIUX €€ B LEJIIX KOMIIEHCALUU MOTEPh B CETAX, MPUHAIEKAIINX JaHHBIM Opra-
HU3AIMAM Ha MpaBe COOCTBEHHOCTH WM MHOM 3aKOHHOM ocHoBaHuU y OAO «Jlans-
HEBOCTOYHAs dHEpreTuyeckas kommanus» Ha 2015rox [3];

AW — yuuThIBa€MbI€ MOTEPH JIEKTPOIHEPTUU B ceTH (Tabmauna 9);

Npw1=1,84500-8044=14841 ThIC. pYO.;

Npw3=1,84500-8089=14924 ThIC. pYO.

CyMMapHble U3IEPKKHU U1l CPABHUBAEMBIX | M 8 BapMaHTOB ONpENEIIIEM 110
dbopmyie (24):

N,=12004+75024+14841=101869 TbIC. pYO.;

N;=14011+87571+14924=116506 TbIC. pYO.

4.4 OnpeneneHue CpeAHEro0BbIX JIKCILUIYyATAIIMOHHBIX 3aTPaT M BbIOOP
ONTUMAJILHOTO BAPUAHTA CETH

Br16op onTuManbHOro BapraHTa OCYIECTBISETCS IO MUHUMYMY CPEIHEr00-
BBIX OJKCIUTyaTal[MOHHBIX 3aTpaT, KOTOPHIC OMPEACNSIOTCS C YYETOM KalUTAIbHBIX

BJIIOKCHUM U OKCINTyaTalMOHHBIX U3JICPIKCK:

3=E-K+1, (26)

raie K — kanutanbHbIE BIOKEHUS;
N — u3nepxku;
E=0,1 — HOpMa TUCKOHTUPOBAHUS.
CpenHerooBele SKCIUTyaTallMOHHBIE 3aTPAThI 1JI1 CPABHUBAEMbIX BAPUAHTOB:
3,=0,1-1500486+101869=251918 TbIC. pYO.;
3;=0,1-1751412+116506=291647 ThIC. pYO.
CpenHerooBble KCILTyaTallMOHHbIE 3aTpaThl Uil | BapuaHTa MEHbILIE 3aTpaT

JJIs1 3 BapHaHTa Ha 15%, CJICOOBATCIbHO, 1 BAapHAHT ABJISICTCA OIITUMAJIbHBIM.
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5 PACUET U AHAJIN3 YCTAHOBUMBIINXCS PEXXUMOB

B 1aHHOM KypCOBOM MPOEKTE HEOOXOJUMO pacCUUTaTh MAKCUMAJIbHBIA U TO-
CJIeaBapUIHBIA yCTaHOBUBLINECS PEXKUMBI pabOThI CETH.

5.1 Pac4ér MaKCUMaJILHOTO peKuMa

JUtst pacuéra MakCUMaJIBHOTO PEKMMa COCTaBJIEHA CXeMa 3aMEILEeHUs, KOTopas

IIOKa3aHa HAa pPUCYHKC 9.
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Pucynok 9 — Cxema 3amerienus s pacu€ra MaKCUMaJIbHOTO peXuMa
[TapameTpsl 271IEMEHTOB CXEMBI 3AMELIEHUS, IOKA3aHHOM HA PUCYHKE 9, mpuBe-

nensl B Ta0aure 10.
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Tab6muma 10 — [TapamMeTpbl 2JIEMEHTOB CXEMBI 3aMEIICHUS

JInaus Zgy1, OM M(}ii;xp [1C Z.p, OM AS4, kBA Ksp
UIT1I-A | 2,19+5,58 1,11 A | 0,5:(4,38+86,70) | 2-(19+5112) | 115/11,0
UIll-b | 3,24+710,94 0,57 b | 0,5:(2,54+j55,90) | 2-(27+5175) | 115/10,5
b—B 10,40+j14,76 | 0,66 | B | 0,5:(2,54+)55,90) | 2-:(27+175) | 115/10,5
UI2-B | 4,08+13,77 0,71 r | 0,5(4,38+86,70) | 2-(19+112) | 115/11,0
UIR-1r | 1,44+j4,86 0,25 I | 0,5-(4,38+j86,70) | 2-(19+112) | 115/11,0
- 6,73+j14,28 0,68 — — — —
UI2-ma | 4,37+11,15 0,55 — — — —

VYcraHoBUBIIMECS PEXUMBI padOTHl CETH PACCUMUTHIBAIOTCS B Iporpamme

MathCAD. Ilpu pacuére pekMMOB HCHOIB3YIOTCSI MaKCUMAaJIbHbIE HAarpy3Kd B 3UM-

HUW TIEPUOJ.

Pacneuatka pacuéra MmakcumanbHoro pexuma B nporpamme MathCAD ¢ non-

pPOOHBIM OTIICAHMEM TIOPSAIKA pacuéTa 1aHa B IPUIIOKEHUH A.

Pe3ynbrarhl pacuéra MakCUMaIbHOTO pEXUMA MpUBEACHBI B Tabumax 11 u 12.

Ta6muma 11 — [ToToku MOITHOCTEN U TOKH B JIMHUSAX B MAKCUMAJIBHOM PEKUME

JIvHus Pg + ng, MBA AP; +jAQ;, MBA Pﬁ + jQE, MBA I, A
UIll-A 27,17+312,59 0,13+;0,33 27,04+712,26 71,4
UI1-B 31,2045,33 0,21+j0,72 30,08+j4,61 151,0

B-b 1,15+19,19 0,06+70,08 1,09+9,11 44,1
HII2-B 37,14+j26,57 0,53+1,80 36,61+524,77 210,3
NInR2-r 28,98+713,19 0,10+;0,33 28,89+12,86 146,6

-1 5,24+j2,60 0,02+j0,03 5,22+32,57 27,1
HI12—-]1 19,41+j8,53 0,13+0,33 19,28+8,20 97,6
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Tabnuna 12 — Hanpspkenus B y3nax (6e3 yuéra perynupoBanus ¢ nomoisio PITH) B

MaKCUMaJIbHOM PCKUME

IToacranuus U, xB IToacrannus Ugy, kB Uun, kKB
NIIl1 121,0 A 119,93 11,01
NII12 125,4 b 119,71 10,61

— — B 121,32 10,72
— — I 124,56 11,54
— — | 123,97 11,45

5.2 PacuéT mocieaBapuiiHOTO pe:KuMa

B nocneaBapuiiHom pexrMe MPUHATO, YTO 00OpPBaHbI Hanboee 3arpy>KEHHBIN
rOJIOBHOW YYacCTOK JIMHUM C ABYXCTOPOHHUM nutanuem UII1-b—B-UII2 — nuaus
NI12—-B, naubonee 3arpy»KeHHbIA TOJIOBHOU ydacTok koibia UI2—T'—J1-UTI2 — nu-
Husa UII2-T, a Takke y4YTEHO OTKIIOYEHME OIHOM LENM HA JABYXLENMHOW JIMHUU
UIT1-A.

Cxema 3aMereHus s pacd€ra IMOCICaBapUMHOTO peKrMa MOKa3aHa Ha pU-
cynke 10.

Pacneuatka pacuéra nocieaBapuiiHoro pexkuma B nporpamme MathCAD nana
B IIpUJIOKEHUU b.

Hainennsie 3HaueHus1 MIOTOKOB MOIIHOCTH 110 JIMHUSIM U HaIIPSKEHUW B y3J1aX
noKasaHsl B Tabnumax 13 u 14.

Tabnuma 13 — [ToToku MOIITHOCTEN U TOKU B JIMHHIX B MOCICABAPHITHOM PEKUME

Jumms | PI+jQI,MBA | AP, +jAQ,,MBA | P:+jQ5,MBA | LA
UMI-A | 2737+14,07 0,31+j0,79 27,06+13,28 | 146,9
UI1-b 70,28+j37,50 1,46+j4,94 68,81+432,56 | 380,1
5B 36,72+j18,49 1,25+1,77 3548+16,72 | 204,9
W2/ 49,51+j25,15 0,98+j2,49 48,54+22,65 | 277,6
T 24,02+11,56 0,36+j0,75 23,67+10,81 | 1383

32




Pucynok 10 — Cxema 3aMenieHus A1l pacué€ra rnocieaBapuitHoro pexxumMa

Tabnuna 14 — Hanpspkenus B y3nax (6e3 yu€ra perynupoBanus ¢ nomoisio PITH) B

HOCHCaBapHﬁHOM PCKUMC

IHoncranuus U, kB IHoncranuus Ugy, kB Uun, kKB
UIIl 121,0 A 118,73 10,88
12000 115,5 b 115,85 10,24

— — B 110,24 9,67
— — r 111,26 10,01
_ - | 108,35 10,18

5.3 AHaJyu3 pe;kumMoB
CpaBHeHUE 3HAUEHUN HanpsbKeHUM B y3nax cetd 110 kB ¢ HomuHanbHbIM Ha-

IMPsAKCHUCM BBIIIOJIHCHO B Ta6HI/I]_I€ 15.
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Tabnuna 15 — OTkinoHeHus HanpspKeHUs B y3nax cetu BH

MaxkcuMalIbHBIN PEXKUM [TocneaBapuiiHbIN peXUM
He Ugy, kKB dUy, % Ugy, kB dUy, %
A 119,93 9,0 118,73 7,9
b 119,71 8,8 115,85 53
B 121,32 10,3 110,24 0,2
I 124,56 13,2 111,26 1,1
| 123,97 12,7 108,35 -1,5

W3 tabnumpl 15 BUAHO, 9TO OTKIOHEHHS HampspkeHus Ha cropoHax BH Bcex
MOACTAHIMKA B MAaKCUMaJIbHOM U IOCJIEABAPUMHOM PEXKUMAX MONATAIOT B JIOIYCTU-
MbIi uHTEpPBAI OT —5% 110 +15%.

CpaBHeHUE HaNpsHDKEHUHM HA MIMHAX HU3KOTo HampshkeHus noactanuuii (10 kB)
C HOMUHAJIbHBIM 3HAYEHHUEM BBITIOJIHEHO B Tabnuie 16.

Tabnuna 16 — OTknonenus HanpsbxeHus B y3nax 10 kB

MaxkcuMaibHBIN PEKUM [TocneaBapuiiHbIN PEXKUM
I1C Usen, KB
UHH; kB SUy, % UHH: kB SUy, %
A 10,3 11,01 10,1 10,88 8,8
b 10,2 10,61 6,1 10,24 2,4
B 10,1 10,72 7,2 9,67 —3.3
I 10,0 11,54 15,4 10,01 0,1
il 10,4 11,45 14,5 10,18 1,8

N3 nannbix Tabauiel 16 BUIHO, YTO OTKIIOHEHUS HaMpsbkeHus Ha ctopone HH
YaCTH MOJICTAHIIMI B MAaKCUMAJIbBHOM PEXHUME MpeBbIIatOT gonyctumbie 10%. [Ipu
ATOM B MAaKCUMAaJIbHOM PEXUME HalpsDKeHHs Ha ctopoHax HH Bcex moxcrannui He
COOTBETCTBYIOT 3a/IaHHBIM KETAeMbIM 3HAUYCHUSIM, ITOATOMY HEOOXOIUMO OTPETYJIH-
poBaTh HanpsbkeHus Ha mmHax HH noacranmuii ¢ nomomsto yerpoiicts PITH, koro-
PBIMH OCHAITICHBI BCE BRIOpaHHBIC TPaHC(HOPMATOPHI.

B nocneaBapuiiHoM pexxume HanpspkeHus: Ha ctopone HH noacranuuii A, B u
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Jl Taxke HE COOTBETCTBYIOT K€JIaeéMbIM 3HauYeHMAM. ClenoBaTelbHO, B IIOCIIECABa-
PHUITHOM peXrMe TaKke TPeOyeTCs peryInpoBaHUE HAIPSKCHHS.

B Tabnuue 17 BbINOJHEHO CPaBHEHHE TOKOB B JIMHMSIX C JOIYCTUMBIMU TOKa-
MU.

Tabnuna 17 — IIpoBepka ceueHuit

Jlunns Luaxe, A Lyas, A ITpoBox Lons A
UIl-A 71,4 146,9 AC-185/29 510
UIl1-b 151,0 380,1 AC-240/32 605
B-b 44,1 204.9 AC-95/16 330
UI2-B 210,3 — AC-240/32 605
UinR2-r 146,6 — AC-240/32 605
- 27,1 138.,3 AC-150/24 450
Nin2-1 97,6 2717,6 AC-185/29 510

3 Ta6HI/IHBI 17 BHUJIHO, YTO TOKH BO BCCX JIMHHUAX B o0oux PCKHUMaAX HC IIPC-

BbIIIAKOT JOITYCTHUMBIX 3HAUYCHUI.
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6 PEI'YJIIMPOBAHUWE HAIIPSOKEHUA B CETU

AHanu3 pexUMOB MOKa3all, 4YTO Ha BCEX MOJCTAHIMIX TPEOYyeTCs peryinupoBa-
HHE HanpsbkeHus Ha mmHax HH noxcranumii.

[To KOHCTPYKTUBHOMY BBITIOJTHCHHIO PA3IMYalOT JBa TUIA TpaHCHOPMATOPOB
MOHIKAONINX TOJACTAHIIMM: a) C MEePEKIIOYCHUEM PETrYJIMPOBOYHBIX OTBETBICHUI
0e3 BO30YX/IeHHSI, T.€. C OTKIIIOUEHUEM OT CETU (COKpAIIEHHO «TpaHC(hOpMAaTOpPhI C
[16B»); 6) ¢ mepexitoueHUEM PEeryJIMpPOBOYHBIX OTBETBJICHUN TOJ HArpy3Koil (co-
KpauieHHo «TpaHchopmaropsl ¢ PITH»).

PITH npencraBnser u3 ceds aBTOMaTHIECKOE YCTPOMCTBO, MEHSIOIIEe pabouee
OTBETBJICHUE BHTKOB OOMOTKHM TpaHChOpMaTopa W H3MEHSIONIEE, TAKUM 00pa3oM,
koahduienT tpanchopmanuu tpanchopmaropa. PIIH ycranasnuBatorcs B TpaHc-
dbopmaropax HampspkeHreM 35 kKB W BbIIE W pa3MemarTcs B HEUTpad OOMOTKH
BH.

B ymnponieHHOM Bue cxeMa MEepPeKIIOUeHU OTBETBICHUN JBYXOOMOTOYHOTO

TpaHchopmaropa npeacTaBieHa Ha pucyHke 11.

Z

EH

Heperynupyeman
j L~ oEMoTHA

Ilepernrouaomee
YCTRoHCTED

f_,-f”’d

Perynupyeman
obMoTEa

Pucynox 11 — YnpornieHHasi cxema peryjaupoBaHusi HAPsHDKEHUS IBYXOOMOTOYHOTO

Tpanchopmaropa
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B cpeanem nonoxkeHuu nepexiarouaTenei oTnaek (HOMUHAIBHOE OTBETBIICHNUE)
TpaHchopmaTtop paboTaeT ¢ OCHOBHBIM (HOMHUHAIBHBIM) KOA(POUIIMEHTOM TpaHC-
dbopmanu. B apyrux mnosnokeHusx (Ha JAPYrHMX OTBETBICHUAX) KOAG UIIMEHT
TpaHcpOpMaIK YMEHBIIIAETCS WIH YBEIMYUBACTCS B 3aBUCHMOCTH OT TOTO COTJIACHO
WM BCTPEYHO C BUTKAMU OCHOBHOW OOMOTKH BKJIHOYAIOTCS JOMOJHUTEIbHBIC BUTKH
peryinupyeMon 0OMOTKH.

ITopsinok onpeaeneHuss HOMEPOB PETYJINPOBOYHBIX OTBETBIECHUM CIEAYOIIUN:

1) ompenensatoTcs xenaemble kKodpduinuentsl Tpanchopmanuu K., 1 xenae-

Mble HoMepa otmaek PITH n,., mo dopmymam:

BH
K= I (27)
HH
K 1
Dygen— —= =1 = 5 28
= X (28)

™
3nech t=1,78% — miar perynupoBanus ycrpoiictBa PIIH BbiOpannbIx Tpanchopmaro-
poB 110 kB;

2) KenaemMoe 3HAUYEHHE HOMEpa OTHAMKHU Ny, OKPYTIAETCS 0 OJMKaiIiero
1[€JIOr0 3HAYEHUS N;

3) paccuuThIBaeTCs (paKTUUECKOS HAMPSIKCHWE Ha MTWHAX MOACTAHIIMK Ha CTO-

pone HH nocne perynupoBanus o ¢popmysie:

UBH
b _ HH . 29)
K, -1+n-t)’ (

P ’ ( + n : )
4) onpenensercs paktudeckuit Homep oTBeTBIeHus PITH:
Ngar=No N, (30)

31ech ng — HoMep oTBeTBieHus PIIH, cooTBETCTBYIOMMIT HOMUHAIBHOMY HampsiKe-
HUIO TpaHchopmaTopa.
Paccuntannbsie HoMepa otmaek PITH n qoCTUTHYTBIE C MX TOMOIIBIO HAMPSIKE-

HUS TTOKa3aHbl B Tabuie 18, cam pacu€T npuBenéH B npuioxkeHusx A u b.

37



Tabmuia 18 — PerynupoBanue HanpspokeHus ¢ momoribio PITH

V3en | Unn o peryms KB | Usen, KB Howmep ornariku PITH Ut nocse perys, KB
MaxkcuMaibHBIN PEKUM
A 11,01 10,3 6 10,28
b 10,61 10,2 8 10,24
B 10,72 10,1 7 10,18
I 11,54 10,0 2 10,10
| 11,45 10,4 4 10,35
[locneaBapuiiHBIN pPEXUM
A 10,88 10,3 7 10,32
b 10,24 10,2 10 10,24
B 9,67 10,1 12 10,02
I 10,01 10,0 10 10,01
| 10,18 10,4 11 10,37

B MakcumanbHOM M IOCIIEAaBApUIHOM peXHUMax ¢ MOMOoIIb0 ycrpoicts PITH
YAQJIOCh JOCTUYb KEIAEMbIX 3HAUEHUN HampsbkeHus Ha ctopoHe 10 kB Bcex mon-

CTaAHIINN.
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3AKJIFKOUEHHME

B Hawane maHHOTO KypCOBOTO MPOEKTa JaHa KIMMaTH4ecKas U reorpaduue-
CKasl XapaKTEPUCTHUKA YHEProparuoHa, ¢ y4€ETOM KOTOPOU IMPOBOJAWIIOCH BCE AaIbHEU-
mee MPOCKTUPOBAaHKE. 3aTEM I10 3aJaHHBIM 3HAYCHUSM KOI(PPHUIIMEHTOB HUCIIOIB30-
BaHUsI, MaKCUMyMa U (HOpMBI ObUIH OMpE/eNIeHbl BEPOSITHOCTHBIE XapaKTEPUCTUKH
IIEKTPUUECKUX HArpy30K, HEOOXOUMBIE JUIsl BHIOOpAa HOMUHAJIBLHOTO HAIPSHKEHUS U
AIIEKTPOOOOPYIOBAHNUS, & TAK)KE PACUETOB PEKIMOB paOOTHI CETH.

Ha ocHOBe B3aUMHOTO PAacCMOJIOKEHUS MOTPEOUTETHCKUX MOJCTAHIUNA U HX
MOTITHOCTEH OBLIM pa3paboTaHbl 4 BapHAHTOB JJIECKTPUUYECKON ceTh. Bce BapmaHTHI
SIBJISIFOTCS TEXHUYECKU OCYIIECTBUMBIMH. {7151 Bcex pa3paboTaHHBIX BApUAHTOB OBLIN
BBITIOJTHEHBI PACUYETHI YIPOIIEHHOTO MOTOKOPACIPEAEICHUS aKTUBHOM MOIIHOCTA U
OCYIIECTBJICH BBIOOP HOMHUHAJIHLHOTO HAIPSKEHUS (BCE BAPHAHTHI BBITOTHSIIOTCS HA
HanpspkeHnn 110 kB) u tumoB cxem PY Bcex mojcranmuii. 3aTeM i KaXXJI0TO W3
YEThIPEX BAPUAHTOB ONPE/IEIICHA CYMMAapHAasl IJIMHA JIMHUN B OJJTHOLIEITHOM HCIIOJIHE-
HUU U PACCUUTAHO CYMMAapHOE YHUCJIO BBIKJIIOUYATENEH, MO3BOJIUBIINE BLIOpAThH JBa
KOHKYPEHTOCTIOCOOHBIX BapHaHTa KOHPUTypaluu 3JeKTpudeckoil cetn — 1 (MUHH-
ManbHas qnuuHa BJI) u 3 (MeHblee 4nciio BeIkItouaresneit). st BBIOpaHHBIX KOHKY-
PEHTOCIOCOOHBIX BAPUAHTOB IO 33JaBa€MOMY IHEProcucteMon KodhdUIMeHTy pe-
AKTUBHOM MOILIHOCTH MNPOBEJEHA KOMIIEHCALMSI PEAKTUBHOMW MOIIHOCTH, C Y4ETOM
KOTOPOM METOJIOM 3KOHOMHUYECKHX TOKOBBIX HMHTEPBAJIOB BBIOPAHBI CEUCHHS MPO-
BOAHUKOB BJI 1 THmbl cUIOBBIX TpaHCcHOPMATOPOB MoJcTaHIIMiA. BriOpaHHbie ceue-
HUSI IPOBOJIOB YCTICIIHO MPOILIU MPOBEPKY MO HATPEBY MJIUTEIBLHO JIOMYCTUMBIM TO-
KOM B TTOCJIcaBapuitHOM pekume. JIJist BEIOpaHHBIX TpaHC(HOPMATOPOB MTPOBEPEHA UX
3arpy3ka B HOPMJIBHOM U MOCJIEaBapUITHOM pEKHUMaX, B HOPMAJIIBHOM PEXUME 3a-
rpy3Ka TpaHc(hopMaTOpOB HA YETHIPEX U3 MATH MOJCTAHIINN OJM3Ka K ONITUMAJIBHOM,
Ha OJIHOW MOJICTAHIIUU — JIEKHUT B JOIMYCTUMOM MHTEpPBAJE, a B MOCICaBaPUITHOM pe-
KM€ TMeperpy3ka Ha BCeX MOACTAHUMSIX HE MPEBbIMIAET T0MycTUMOM. [y paccMar-
pUBAEMbIX JUHUNA C y4€TOM BBIOPAHHBIX CEYEHUU MPOBOJOB MPUHSITHI TUIBI OMOP,

BBIOpAHbI U30JISITOPBI U JIMHEHHas apmarypa. s noactanuuii onpeneiaeHo ux KOH-
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CTPYKTHUBHOE MCIOJHEHUE (C OTKPHITBIMU pacipenenuTenbHbIMu yeTporictBamu BH).

PaccunTaB KanuTanbHBIE BIOKEHHS IO YKPYIHEHHBIM CTOMMOCTHBIM ITOKA3a-
TEJSIM JUIsl Pa3iIMYalOIIUXCsl 3JIEMEHTOB CETH KOHKYPEHTOCIIOCOOHBIX BapHaHTOB U
ONPENEIINB CYMMAapHbIE DKCILUTYaTallMOHHBIE M3/IEPKKH, BKIIOYAIOIINE aMOPTU3ALU-
OHHBIE OTYMCIIEHUS, OTYUCICHHUS Ha PEMOHT M JKCILTyaTalluOHHOE OOCITyKHUBaHUE U
CTOMMOCTB IIOTEPH JIEKTPOIHEPTUHU, HALUIM CPEIHET0J0BBIE DKCIUIYyaTallMOHHBIE 3a-
TpaThl, KOTOpbIe s 1 BapuaHTa okazaauch MeHblue Ha 15%, 4To o3Havaer ero on-
TUMaJIbHOCTb.

Jliig onTHMankHOTO BapuaHTa B mporpamme Mathcad BeimonHeH pacyeT ycta-
HOBUBILIMXCS MaKCUMAJIBHOTO M MOCJIEABAPUMHOIO PEXUMOB. AHAIU3 PEKUMOB I10-
Ka3ajl, 4TO 3HA4YCHUs HamnpspKEeHUM Ha cropoHe BH moxacranmui B MakcMMalabHOM U
MIOCJIEAaBAPUMHOM PEKMMAaX COOTBETCTBYIOT JOIYCTUMBIM 3HAYEHUSM, CEUYEHHUS MPO-
BOJIOB BBIJEPKAT HArpeB TOKAMHM MaKCHMAaJbHOI'O U IIOCJICAaBAPUUHOIO PEKUMOB.
CTpyKTypHBIN aHaIu3 MOTEPH MOKA3aJ, YTO ITOTEPH B CETU HE MPEBBILIAOT JIOIYCTH-
MOTI'O YPOBHSI.

JIJ1s1 MaKCUMAJIBHOTO U I10CIICaBAPUIHOTO PEKMMOB PACCUUTAHbI HOMEpPA Pery-
nupoBOYHBIX oTBeTBIeHNN PITH st mognep:xanus xemaemMoro ypoBHS HAPSKEHUN
Ha cropoHe HH noacrannuii. CnenosarensHo, 11 ctoponsl HH BeInonHseTcs 3aK0H

BCTPCUYHOT'O PCTYIIMPOBAHUA HAIIPAKCHUA.
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[TPUJIOKEHUE A

PacyéTr MakcuMaJILHOTO pe:kuMa

Pucynok A.l - Cxema 3amenieHus

Y,IIGHBHBIS COIIPOTHUBJICHUA, ITIPOBOAUMOCTH U IJINHBI JIMHUH

(0.12 +  0.405) M b 281107 6 &M
Z = . . I = . . [
yn240 J o yn240 o
(0.162 4§ 0.413) 22 b 2.75.10- 6 &M
Z = . . — = . . R
y185 J o yn185 o
(0.198 + j 0.420) 21 b 270-10- 6"
z := (0. . = 2.70-
ya150 J o ya150 o
(0306 + j 0.434) 2™ b 2.61.107 6 &M
z = (0. : — = 2.61- —
yn95 J o yn95 o
Lia :=27xMm Ly := 34 xkm Lo = 27xm
Lig:=27xm Lor := 12xm
Lgp := 34xMm Ly := 34xm
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ITponomkenne [TPUJIOXKEHUA A

PacyéTr MakcuMaJILHOTO pe:kuMa

PaccuntbiBaeMm COIIPOTHUBJICHUSA JIMHUH

Z1A = 0525185 L1A ZiA =2.19 + 5.58{0m
Z1B = zyp40-L1p Z1g = 3.24 + 10.94iOm
ZEB = 2y595-LEB Zgg = 10.40 + 14.76i0m
Z3B = zy040-Lop Zop = 4.08 + 13.77i0m
Zor = zypa0-Lor Zor = 1.44 + 4.86i0Om
Zry = zyns50°-Lry Zry = 6.73 + 14.28iOm
Zoj1 = zyn1ss-Lagy Zyy = 437 + 11.15i0m

Harmpstixkenus va mmnax UII:
Ugom == 110 kB

Uy == 1.1Ugoy Uy = 121.00xB
Uy = 1.14Uygy Uy = 125.40xB

HavanbHoe npubnnxeHue A HalpsHKeHUH B y3ax:
Upay = 1.11Uyzom Upay = 122.10xB

3apsiIHbIE MOIITHOCTHY JIMHUM:

| )
QC == _U 'byﬂ'L'nHeH

2

Qc.1A = 0-5-UHaq2 - byn185-L1A2 Qc.1a = 1.11 MBap

Qe.15 = 0.5 Uy by40'Lig Qc.15 = 0.57Meap

QcpB =0.5 'UHaqzbyz[95'LBB Qc.5B = 0.66 MBap

Qc2B = 0.5 'UHaqzbyL[240'L2B Qc.2B = 0.71 MBap

Qear = 0.5-Upay - by240-Lor Qc.or = 0.25Mgap

Qerp = 0-5'UHaq2 ~byn1s50-Lry Qc.rj1 = 0.68 MBap

Qcog1 = 0.5-Upay - byniss-Lop Qc.2j1 = 0.55MBap
[TapameTpsl TpanchopMaTopoB:

Zpo=0.5-(438+786.7)OM  ASyxa:=2-(19+j112)kBA K = %
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ITponomkenne [TPUJIOXKEHUA A

PacyéTr MakcuMaJIBLHOTO pe:kuMa

Zg =05 (2.54 + j 55.9)Om
Zg = 0.5 (2.54 + j 55.9)Om
Zr =05 (438 + j 86.7)Om

Zj = 0.5 (438 + 86.7)Om

ASyx B =2 (27 +j 175)kBA
ASyx B =2 (27 +j 175)kBA
ASyxr =2 (19 +j 112)kBA

ASxx 1= 2+ (19 +j 112)kBA

MakcuMaiibHbI€ Harpy3Ku NOJACTAHIU:

Sa = (26.88 + j 10.71)MBA
Sg := (31.92 + j 12.40)MBA
Sg := (35.28 + j 13.90)MBA

Kg:
Kg = ——
B~ 705

Kr:

KH =

115
105

115

115
T

115
TN

Sp = (23.52 + j 9.12)MBA
Sj1 = (24.36 + j 9.78)MBA

[IpuBen€nnbie Harpy3Ku B y3J1aX, T.€. C Y4ETOM IIOTEPh MOIIIHOCTH B

TpaHchopmaTopax:
547
Smp.A = SA + 5 LA+ ASxx A
UHa‘I
s’
Sup.p = Sp + 5 LB+ ASxx B
UHa‘l
s8]
SupB =SB + 5 LB+ ASxxB
UHa‘I
s’
Sup.I = Sr + 5 Lr+ ASxx1
UHa‘l
‘SHZ‘
SnpJ 1 =S+ 5 L1+ ASxx 11

Ha4

Sup.A = 27.04 + 13.37iMBA

Sup.b = 32.07 + 14.95iMBA

Sup.B = 3546 + 16.95iMBA

Sup.I" = 23.65 + 11.19iMBA

Snp.J = 24.50 + 12.01iMBA
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ITponomkenne [TPUJIOXKEHUA A

PacyéTr MakcuMaJIBLHOTO pe:kuMa

Pacuérnbpie MOIITHOCTH Y3JIOB, T.€. C YUETOM 3apsSIAHBIX MOIIHOCTEH,
MOJTEKAOIIUX K y3IIY:

SpA = Sup.A—] Qe1A Sp.A = 27.04 + 12.26iMBA
Sp5 = Sup5 — j Q15— j Qe.5B Sp5 = 32.07 + 13.72iMBA
SpB = Sup.B —j QeBB — i Qc.2B SpB = 35.46 + 15.57iIMBA
Spr = Sppr — j Qe2r — i Qern SpI = 23.65 + 10.26iMBA
Sp.J1 = Sup.1 — § Qe2n1 —  Qernt Sp.J1 = 24.50 + 10.77iMBA

[ToTOKM MOIIHOCTH Ha rOJIOBHBIX YYacCTKax JIMHUU C ABYXCTOPOHHUM MUTAHUEM
NI11-b-B-UI12 6e3 yuéta moTeps MOIIHOCTH U YPABHUTEIHHON MOIIIHOCTH:

_ Sp.B'(ZBB + Z2B) +SpB-Z2B _
S| = Sig = 35.57 + 14.82iMBA

Z1p+ ZpB *+ Z7B

~ SppZipt Sp.B'(ZlB + ZBB) _
SHp = SHp = 31.96 + 14.48iMBA

Z1p+ ZpB *+ Z7B

[Iposepxka:
S15+ Sog = 67.53 + 29.291MBA

SpE + Sp.B = 67.53 + 29.29iMBA

Tak xak HanpspkeHust Ha muHax WUIT1 u UTI2 He paBHBI Mex 1y c000i#i, TO 11O
nunauu UIT1-b-B-UII2 nporekaeT ypaBHUTEIbHAS MOIIHOCTD:

U2 -Uy

S = .U .
yp HOM Svn =4.58 +10.211MBA
Z1p + ZBB + Z2B yp

DaKTUYECKHE MOTOKHA MOIIIHOCTH HA rOJ0BHBIX yyacTkax auHun WII11-b-B-NUI12
C YUYE€TOM YPaBHUTEIBHON MOIIIHOCTH:

S1B.¢ = S1B — Syp S1p.¢ = 30.98 + 4.61iMBA
S2B.¢ = S2B + Syp SoB.¢ = 36.55 + 24.68iMBA

[Torok momHOCcTH Ha yyacTke b-B 6e3 yuéra moTeps MOIIHOCTH:
SEB = S1B.9 — Sp.B Sgg = —-1.09 - 9.111MBA
SBB = S2B.¢ — Sp.B S = 1.09 + 9.111MBA

Toukol moTokopasznena B JIMHUM C ABYXCTOpOHHUM nutanuem UII1-b-B-NUT12
sIBJIsieTCs ojcTanius b.
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ITponomkenne [TPUJIOXKEHUA A

Pacuér MakcMMaJILHOIO peKUMA
Pa3peszaem mMbicneHHO JIUHUIO ¢ 1ByXCTOpOHHUM nutannem UII1-b-B-UI12 no
touke norokopaszaena (IIC b) u onpenensieM NOTOKM MOIIHOCTH Ha €€ y4acTKax C
YUYETOM IOTEPH:

SBE.x := SBB Sk = 1.09 +9.111MBA
2
‘SBB.K :
ASBE = —ZZBB ASgg = 0.06 + 0.081MBA
Unay
SBE.u = SBB.x + ASBE Sggu =1.15+9.191MBA
S2B.x = SBBu + Sp.B Sop x = 36.61 + 24.771MBA
2
‘SZB.K :
ASHrp = —222B ASHp = 0.53 + 1.8iMBA
Unaq
SoBu = Sopx + ASop Sogy=37.14 + 26.571IMBA
S1B.x = S1B.9 S1px = 30.98 + 4.611iMBA
‘SIB.Kz _
AS1g = —2Z15 AS1 = 0.21 + 0.721MBA
Unaq
S1.a = S1px + AS1E S1py =31.20 + 5.33iMBA

[ToTokHM MOIIHOCTH Ha TOJIOBHBIX ydacTkax koJbia UI12-I'-/1-UT12 Ge3 yuéra
MOTEPh MOITHOCTH:

Sp-T'(EI + @x) + Sp-ll'al

Sor = Sor = 28.87 + 12.83iMBA
Zor + ZFI[ + Zzﬂ
Sp.r-Zor + Sp.)_'['(er + Zrz[) _
Sop = So = 19.28 + 8.20i MBA
Zor + ZFI[ + Zzﬂ
[Iposepxka:

Sor + Spy = 48.15 + 21.03iMBA
SpI' + Sp.J1 = 48.15 + 21.03iMBA

[Torok momHOcTH Ha yyacTke ['-/] 6e3 yuéra motepb MOIIHOCTHU:
Sty = Sor — Spr Sty =522 + 2.57iMBA

Toukoit notokopaszaena B konble WUII2-T'-/1-UT12 senserca noacranuus /.
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ITponomkenne [TPUJIOXKEHUA A

PacyéTr MakcuMaJIBLHOTO pe:kuMa

[Toroku momHOCTH B Kosblie MII2-I"-JI-UT12 ¢ yuérom noteps:

Stk = Srj Stk = 522 + 2.57iIMBA
2
ASpy = ‘SFH'K z ASTy7 = 0.02 + 0.03iMBA
ra-= > ' rjg=Y.bs+0.05
UHaLI
Stie == Stk + ASr Srjim = 524 + 2.60iMBA
Sork = SrLu + Spr Sorx = 28.89 + 12.861MBA
2
‘S2F.K .
ASor = —222r ASor = 0.10 + 0.33iMBA
UHaq
Sor g = Sork + ASor Sor g = 28.98 + 13.191MBA
Sonx == S2J1 Sojix = 19.28 + 8.20iMBA
2
ASyj = ‘Sm'K z ASyjr = 0.13 + 0.33iMBA
21 = > 2]1 21 = 0.15+0.531
UHaLI
Sonm = Sox + ASo1 Sojiu = 19.41 + 8.53iMBA
[Toroku momHOCTH B paguanbHoi nuaun UIT1-A ¢ yuérom noreps:
S1Ak = SpA S1Ak =27.04 + 12.26iMBA
2
‘SIA.K .
ASqA = —221A ASiA = 0.13 + 0.33iMBA
UHaLI
S1Au:=S1Ax+ AS1A SiA g =27.17+ 12.591MBA
OmpenensieM HaMPSHKEHKS B y3J1aX Ha BBICOKMX CTOPOHAX TTOICTAHITHIA:
S1Am .
Up =Uj - —Z14 Up = 119.93 — 1.02ixB |Ua| =119.93xB
Ui
S1B.u :
Ug:=U; - —Z15 Ug = 119.68 — 2.68ixB |Up| = 119.71xB
Ui
SoB.u .
Ug :=Uy - ——ZHR Ug = 121.27 - 3.21ixB |Ug| = 121.32xB

Uy
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[Mponomxenue [TPUJIOKEHUSA A

Pacyér MmakcMMaJIBLHOI0 pexuMa

SBE.
Ug = Ug - ——Zzn Ug = 120.07 — 2.53ixB |Up| = 120.10xB
Up
Sor,
Ur = Uy — —— Zor Ur = 124.56 — 0.97ixB |Ur| = 124.56xB
Us
Sro.
Uy = Up - _I[H-Zrﬂ Uy = 123.97 - 1.43ixB |Up| = 123.98xB
Ur
Sog.
U :=Us - U_HH Zo Upp = 123.96 — 1.43ixB |UH'| = 123.97xB
2

CpaBHuBaeM 3Hau€HUs HaNpsKeHUs B y3nax b u Jl, paccuurannbie ¢ AByX
CTOPOH:

|Us| - || Ur| - [Un
=0.32% =-0.01%
|Us| |Unl
CpaBHHBaeM MOJyYECHHBIE 3HAYEHUS HAIPSDKCHUM B Y3JIaX Ha BBICOKHMX
CTOPOHAX MOJACTAHUUH C UCIIOJIb30BAaHHBIM HAYaJIbHBIM MPUOIMKEHUEM:

UA| — Unay |UB| — Unay |UI[| — Unay
|

= —0.65% = 1.52%
|UA] |Ug| |Ug|

=1 - 1.97%
|Us| |Ur|

Bce norpemnoct Menbliie 2%, cienoBaTeiabHO, BTOpas UTepalus He TpedyeTcs.

PaccunTbiBaeM 3HaUu€HMUS TOKOB B BETBSX:

Tia = —|SIA'H| Iia = 714A
1A - 7. ,_3-|U1| 1A .

i = —|SIB'H| Iig = 151.0A
16 - {_3'|U1| 16 .

N |SBb.1] Igp = 44.1A
Bb - (—3_|UB| Bb .

I = —| $28.1 Ir = 210.3A
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ITponomkenne [TPUJIOXKEHUA A

PacyéTr MakcuMaJILHOTO pe:kuMa

= |S2F'H| r=146.6 A
2 {_3'|U2| 2 .
It = —| SFH'H| Irp=271A
X ,_3'|UF| I'a :
Iy = —| Sz]lH| Ihy=97.6A
20 = /_3-|U2| 2=

Haxonum 3Ha4YeHHs] MTOTOKOB MOITHOCTEMH, BTeKaroux B 00MoTKy BH
TpaHc(hopMaTopoB:

SBH.A = Sup.A — ASxx A SBIA = 27.00 + 13.14iMBA
SBH.B = Sup.5 — ASxx.B SBHE = 32.02 + 14.60iMBA
SBH.B = Smp.B — ASxx B SBH.B = 35.40 + 16.60iMBA
SBH.T := Spp.I' — ASxx.T ST = 23.61 + 10.971MBA
SBH.JT := Smp. ;1 — ASxx ]I SBH.J1 = 24.46 + 11.78iMBA
Hanpsoxkenus Ha HU3KOM CTOPOHE MOJICTAHUMN, PUBEIEHHBIE K cTOpoHEe BH:
SBH.A
UgaBHA = |UA ———Za UnuBHA = 115.08xB
Ua
SBH.B
UpnBaEp = |Up———Zp UyuBag = 116.20xB
Up
SBH.B
UpnBaB = |UB———7ZB UyupuB = 117.39xB
Us
SBH.I
Upgpsar = |Ur—-——Zr UyuBuT = 120.59xB
Ur
SBH.II
UpgnBag = |Ug— = Zn UpgaBH 1 = 119.72xB
A

OmnpenensieM HanpsbkeHus: Ha mrHax HH noacTanumii u cpaBHUBaEM UX ¢
KEJIAeMbIM YPOBHEM HaIPSIKEHUS:

UHH.BH.A
UHHA = K—A Ugga =11.01kB Uxen A = 10.3xB
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[Tponomxenue [TPUJIOKEHUSA A

Pacyér MmakcMMaJIBLHOI0 pexuMa

UHH.BH.B

UHH B = K—B Ugy g = 10.61xB Uxeng := 10.2xB
UHH.BH.B

UHglB = K—B Ugyg g = 10.72xB Uxen B = 10.1xkB
UHH.BH.T

Ugyr = K—r Ugygr = 11.54xB Uxenr := 10.0xB
UHH.BH.JI

Ungn 1 = K—H Upgp p = 11.45B Usken.j1 := 10.4xB

Ha Bcex moacraniusax TpeOyeTcs peryIupoBaHre HAMPSKEHUS.
OmnpenensieM xkenaembie KO3(QPUIUEHTH TpaHCHOPMAITIH:

Kyen.A = % Kyena = 11.17
Kkenp = UIJE—:;B Kyen g = 11.39
Kyen.B := % KgenB = 11.62
KenI' = Ulgi—jir Kyen T = 12.06
Ken.J1 = %ﬁiﬂ Kien g = 11.51

OmnpenensieM Tpedyembie Homepa otnack PITH, okpyrnss xenaembie 3HAaUCHUS
HOMEPOB OTIAEK JI0 OMKANIINX BO3MOKHBIX CTaHAAPTHBIX 3HAUCHUM:

t:=1.78%

Kixen. A 1

Nygen. A = Ko -1 T Nyeer. A = 3.9 np =4
Kiken.b 1

Dyxen.b -= Ke 1-— Nyen.p = 2.3 ng =2
B t

Kien.B 1
Nyxen.B = -1 ? Nyen.B = 3.4 ng =3
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[Mponomxenue [TPUJIOKEHUSA A

Pacyér MmakcMMaJIBLHOI0 pexuMa

KikenT 1

Nygen.I' -= Kr -1 T Nyeen I = 8.6 np =8
K)Ken.ﬂ 1

Y Kn -1 i Nyeen J] = 5.7 ny =6

Haxonum daxtuyeckre HanmpspKeHHs Ha MIMHAX MOAcTaHIui Ha ctoporne HH
IIOCJIE PETYIUPOBAHUS:

UHHBH.A
UHHA = Upgpa = 10.28xB
' KA-(I + nA-t) '

U _ UHH.BH.B U — 1024B
HH.B = KE'(I + nB‘t) HH.p = 1V.24K
U _ UHH BH.B U — 10.18xB
HH.B -= KB‘(I + nB't) HH.B = lU.18K
U _ UHHBHT U — 1010B
HH.I" = KF'(I + nl“‘t) HH.I' = 1U.1UK
U = UHH'BH'I[ U =10.35kB
HHA = Kﬂ(l + n];[-t) HHJ = 10-20K

Omnpenensiem pakTnueckne Homepa oTBeTBieHUi PITH:
Dgaxr = 0o — N

371eCh ng - HoMep otBeTBieHus PIIH, cooTBeTCTBY IO HOMUHAIBHOMY HaIPSKEHUIO
BH Ttpanchopmaropa.

Ngpakr.A = 10 —np Npakr.A = 0
Ngakr.p = 10 —np Nepakr.b = 8
Ngakr.B = 10 —np Npakxr.B = 7
Ngakr.l = 10 —nr Npakr.[ = 2

Ngpaxr.J] -~ 10 —njp Ngpaxr.J] = 4
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[Mponomxenue [TPUJIOKEHUSA A

Pacyér MmakcMMaJIBLHOI0 pexuMa
Jlyis mpoBeieHUs CTPYKTYPHOTO aHaJIW3a MOTePh MOIIHOCTH HEOOXOAMMO
BBIJICJINTH IOTEPU MOILIHOCTH B OTAENBHBIX 2JIEMEHTAX CETH U CYMMapHbIE IIOTEPH.
[Torepu B Tpanchopmaropax:

2
SaA ‘
APAy = T— Re(Z4) APAy = 0.13MBrT
Ua ‘
852‘
APgy = ——2-Re(ZB) APgy = 0.10MBT
Ug ‘
SBz‘
APy = T— ‘Re(Zp) APg, = 0.12MBt
Up ‘
Srz‘
APy = -—2-Re(ZF) APy = 0.09 MBT
Ur ‘
‘Sﬂz‘
APy ‘—2-Re(ZH) AP = 0.10MBr
Un ‘
APrp 3 == APpy + APpy + APpy + APpy + APy APrp 3 = 0.54MBr

AP, x = Re(ASxx a) + Re(ASxx 5) + Re(ASxy B) + Re(ASxx.) + Re(ASxy 1)
APy x = 0.22MBr

APy = APy o + APy, « APy, = 0.77MBr

[Torepu B nuHUsX:

' KBT
APy,I[.KOp = 0.14E

APBJI kop = APy,I[.KOp'(z -Lia+Lip+Lgg+Lop+Lor+Lrg+ Lzz[)
APB T xop = 0.03MBT

AP srarp = Re(AS1A + AS|p + ASpp + ASyp + ASyr + ASpy; + ASoj1)
APBT yarp = 1.18 MBT

APgj1 = APB.TI.Harp + APBH.KOp APgj = 1.21 MBT
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[MTPUJIOXKEHUE b
Pacuer nocsieaBapuiiHOT0 pexuma
B nocneaBapuitHOM pexume IpHHITO, YTO MPOoU301LTu oOpsiB yuacTkoB UTI2-B

u UI12-I" u otkmrouenue ogHou nenu asyxuenHoi aunun MIT1-A. Cxema 3amenieHus
JUTS TIOCJIEABAPUIHOTO peXKrMa JlaHa Ha pucyHke b.1.

Pucynok b.1 - Cxema 3amenieHust 1Jisi HOCJI€aBapUITHOTO pexXuMa

PaccunTbiBaeM CONPOTHBIEHUE OJHOM LIENH Ha AByXLenHou Juaun MIT1-A:

Z1A = ZyI[185'L1A Z1A =437+ 11.1510m
Hanpsxkenus va mmnax UII:

Uj = 1.1Uyzom U; = 121.00xB

Ujp = 1.05Ugoum Uy = 115.50xB

HauaneHple mpuOMMKeHUs Ul HAPSHKEHUH B Y3J1aX | 3apsaaHas MOITHOCTh
oAHOM 1enu Ha AByxuenHou juHun UIT1-A:

Upag = 1.03Ugon Upaq = 113.30xB

2
Qc.1A = 0.5-Upay - byg185-L1A Qc.1A = 0.48 MBap
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[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

[IpuBenéuubie Harpy3Ku B y3Jax, T.€. C y4ETOM MOTEPh MOIIIHOCTHU B
Tpancopmaropax:

2
s’
Snp.A = SA + 5 Z A+ ASyx A Snp.A = 27.06 + 13.76iMBA
Unay
‘ 2
Sp
Snp.B == Sp + 75+ ASxx B Snp.p = 32.09 + 15.30iMBA
Unay
e
SB
Snp.B = SB + -ZB + ASxx B Snp.B = 35.48 + 17.38iMBA
Unay
‘ 2
St
Snp.T' = Sr + 5 1T+ ASxx 1 Snp.I' = 23.67 + 11.491MBA
Unay
2
s
Snp.J1 = S;1 + 5 Zi1+ ASxx 11 Snp.J1 = 24.52 + 12.33iMBA
Hay

Pac4€TrHbple MOIIHOCTH y3JIOB, T.€. C YUETOM 3apPSIAHBIX MOITHOCTEM,
MOATEKAOIIUX K y3IIy:

Sp.A = Sup.A—J Qc.1A Sp.A = 27.06 + 13.28iMBA
Sp.5 = SupB —J Qc.15 —j Qc.5B Sp.B = 32.09 + 14.08iMBA
Sp.B = Sup.B —J Qc.EB SpB = 35.48 + 16.72iMBA
Sp.r = Sup.r —J Qergy Spr = 23.67 + 10.81iMBA
Sp.J1 = Sup.1 —J Qo2 —Jj Qern Sp.J1 = 24.52 + 11.09iMBA

[ToTOKM MOIIHOCTH € YYETOM MOTEPH HA YYACTKAX CETH B ITOCICaBAPUNHOM
pexuMe:

SBB.x = Sp.B SEBR.x = 35.48 + 16.72iMBA
2
‘SEB.K .
ASEB = —225]3 ASgg = 1.25 + 1.71IMBA
UHa‘-I
SEB.H ‘= SpB.x + ASEB SEB. = 36.72 + 18.49iMBA

S1B.x = SBB.u * Sp.b S1g.x = 68.81 + 32.56iMBA
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[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

2
‘SIB.K
ASip:=—""7"21p
UHaq

S1b.u = S1px t AS1p

Snrx = Spr
2
‘SI[F.K
ASHI“ = —ZZFZ[
UHa‘-I

SHrw == Siarx + ASir

SoJik = Saru + Sp.1

2
‘ S2I{.K

2
Unau

ASy = Zon

Sonm = Sox + ASo1

S1Ak = SpA
2
‘SIA.K
ASIA = —221A
UHa‘-I

S1Am = S1Ax T+ AS1A

AS1g = 1.46 + 4.94iMBA

Sy = 70.28 + 37.50iMBA

Srx = 23.67 + 10.81iMBA
ASjr = 0.36 + 0.75iMBA

Sirs = 24.02 + 11.56iMBA

Sojix = 48.54 + 22.65iIMBA
ASy = 0.98 + 2.491MBA

Sojim = 49.51 + 25.151MBA

SiAx = 27.06 + 13.28iMBA
ASia = 0.31 + 0.79iMBA

SiAq = 27.37 + 14.07iMBA

Onpez[enﬂeM HaIpAXKCHHUA B y3J1aX Ha BBICOKHMX CTOPOHAX HOI[CT&HL[I/II‘/JIZ

S1Am
Upa = Uy ———Z1a
Uy
S1b.nu
Up=Uj-—"Z1p
Uy
SBB.H
Up = Up — —"ZpB
Ug
S2]:[.H
Ung=Uy-—7Zo51

Uy

Up = 118.71 — 2.01ixB |Ua| = 118.73xB
Ug = 115.73 - 5.35ixB |Up| = 115.85xB
Up = 109.94 — 8.10ixB |Ug| = 110.24xB
Uj = 111.20 - 3.83ixB |Upg| = 111.26xB
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[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

SHru

Ur=Up -
Un

Zrn Ur = 108.18 — 6.11ixB

CpaBHI/IBaeM IMOJTYYCHHBIC 3HAYCHHUA H&Hpﬂ)KeHI/Iﬁ B y3J1aX Ha BBICOKHX
CTOpOHax HOI[CTaHI_II/Iﬁ C HUCIIOJIb30BAHHBIM Ha4YaJIbHBIM HpI/I6JII/I)KeHI/ICMI

|UA| ~ Unay |UB| ~ Unay
=4.57%

Ua| Us|

|UE ~ Unay |UF ~ Unay
=22%

Us| Ur|

==2.77T%

|Uz1| — Usian
|Ug|

=-4.57%

|Ur| = 108.35xB

=-1.83%

Bce norpemrnoctu menbine 5%, cienoBareabHO, BTOpas UTepaius He TpedyeTcs.

PaccunThiBaeM 3HaUeHHUS TOKOB B BETBSX:

S1A.4]
\/— Uy

g |S15.1)
V3-uy

| SEB.4|
\/—|UB|
[S2/1.4]
Eale \/—|U2|
[Saral

A

IA = 146.9A
I = 380.1A
Igg = 204.9A
I = 277.6A
Inr = 1383A

Haxonum 3Ha4ueHHs] MTOTOKOB MOIITHOCTEMH, BTeKaroux B 00MoTKy BH

TpaHc(hopMaTopoB:

SBH.A = Spp.A — ASxx.A
SBH.B ‘= Sup.5 — ASxx.B
SBH.B ‘= Smp.B — ASxx.B
SBH.T := 0.8Spp 1 — ASxx T
SBH.JT := Smp. ;1 — ASxx 1
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SBH.A = 27.02 + 13.54iMBA
SBHLE = 32.04 + 14.95iMBA
SBULB = 35.42 + 17.03iMBA
SpiI = 18.90 + 8.97iMBA

SBH.J| = 24.48 + 12.11iMBA



[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

Hanpsokenus Ha HU3KOM CTOPOHE MMOJICTAaHUMN, IPUBEIEHHBIE K cTOpoHEe BH:

Ugn.BHA = |UA - S?A ZA Uy BHA = 113.70xB
A
Unn.eus = |Up - SE—H'E'ZB Unp.Bup = 112.15xB
B
Ugn.BuB = |UB - S]z—HB -ZB Uy BHB = 105.88xB
B
[%MBHF;:UF_SgpiA“ Unp.Bar = 104.64xB
r
UgaBu = |Ung - S]z_HH Zn Upgna.BH. 1 = 106.47xB
il

OnpenensieM HanpsbkeHus: Ha mrHax HH moacTanumii u cpaBHUBaEM UX ¢

JKEJAEMbIM YPOBHEM HAIPSHKCHUS:

UHH.BH.A
Ugg A = 10.88kB Uxgen A = 10.30xB

UhgHA = K—A

UHH BH.B
Uy g = 10.24xB Uxen s = 10.20xB

UHH51=——7§;——
UHH.BH.B

UypB = K—B Uy g = 9.67xB UxgenB = 10.10xB
UHH.BH.T

Ugyr = K—r Ugygr = 10.01xB Uxgenr = 10.00xB
UHH.BH.JI

Ugnp = K—I[ Upp p = 10.18xB Usen,1 = 10.40xB

Ha noacrannusax A, B u [l TpeOyercs perynupoBaHie HAMPSIKEHUS.

OmnpenensieM xkenaembie KO3(PPUIUEHTH TpaHCHOPMAITIH:

UHHBH.A
_ Kigen A = 11.04

Kiken.A = U N
el
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[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

Kenp = UIJE—:;B Kyen g = 11.00
Kyen.B := % KienB = 10.48
KkenI' = Ulgi—jir Koen T = 10.46
Koken 1 = %ﬁiﬂ Kixen 1 = 10.24

Omnpenensiem Tpedyembie Homepa otnack PITH, okpyrnss xenaembie 3HAaUCHUS
HOMEPOB OTIAEK /10 OIMKANIINX BO3MOKHBIX CTaHAAPTHBIX 3HAUCHUM:

Kien.A 1
Nyxen.A = Ko -1 T Nyeen A = 3.1 np =3
Kikenb 1
Dyken.b == K -1 T Nyen.p = 0.2 ng = 0
Kien.B 1
Dyxen.B -= Kg -1 T Nyen.B = —2.4 ng = —2
KikenT 1
Nygen.I' -= Kr -1 T Nyeen = 0.1 np:=0
' K)Ken.ﬂ 1 '
Nyen.J] = Kn -1 T Nyeen.J] = —1.2 ny = -1

Haxonum axtuyeckre HanmpspKeHHs Ha MIMHAX MOACTaHIui Ha ctoporne HH
IIOCJIE PETYIUPOBAHUS:

UHH.BH.A
UhggA = Ugg A = 10.32xB
: KA-(I + nA-t) :
U UHHBH.B U 10.24xB
= = . K
HILB = ) HH.B
UHH.BH.B
Uygpp = Ugyg g = 10.02xB

KB-(I + nB-t)
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[Mponomxenue [TPUJIOXKXEHW A b

Pacuer mocsieapapuitHOro pe:xxuma

UHH.BHT
Kr-( I+ nr-t)

Uhnr = Ugygr = 10.01xB

U _ Unusap
HH.J = Kﬂ(l + n];[-t)

OmnpenenseM pakTrnueckne HoMmepa oTBeTBieHUi PITH:

Uppn 1 = 10.37xB

Ngakr.A ‘= 10 —np Neakr.A = 7

Ngakr.p = 10 —np Npakr.p = 10
Ngakr.B = 10 —np Neaxr.B = 12
Npakr.T = 10 —nr Npagr.T = 10
Nepagr.J] *= 10 — njp Nepaxr.J] = 11

JIJ1st MpOBEAICHUS CTPYKTYPHOT'O aHaJIM3a MOTEePh MOIIIHOCTH HEOOXOHMMO
BBIJICIIMTH TIOTEPH MOIIIHOCTH B OTACIBHBIX dJIEMEHTaX CETH U CyMMapHBIC MOTEPH.
[Torepu B Tpanchopmaropax:

2
Sa ‘
APAy = T— ‘Re(Za) APAy = 0.13MBrT
Ua ‘
852‘
APgy = ——2-Re(ZB) APgy = 0.11 MBT
Ug ‘
SBz‘
APy = T— ‘Re(Zp) APg, = 0.15MBt
Up ‘
Srz‘
APy = -—2-Re(ZF) APry = 0.12MBrT
Ur ‘
sz
APy o= iz-Re(z)_-[) APy = 0.12MBr
‘UJI ‘
APrp 3 == APpy + APpy + APpy + APpy + APy APrp 3 = 0.63MBr

AP, x = Re(ASxx a) + Re(ASxx 5) + Re(ASxy B) + Re(ASxx) + Re(ASxy 1)
APy, x = 0.22MBr
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[Mponomxenue [TPUJIOXKXEHW A b
Pacuer mocsieapapuitHOro pe:xxuma
APqp i= APrp yy + APpp x AP, = 0.85 MBr
[Torepu B nuHUsIX:
APBJI kop = APyﬂ.Kop'(LlA +Lip+Lgg+Lrpg+ Lzz[)
APBJ1 xop = 0.02MB1
AP srarp = Re(AS1A + AS|p + ASER + ASpy; + ASyj)
APBJ.garp = 4.0l MBr

APgj1 = APB.TI.Harp + APBH.KOp APy = 4.03MBT
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