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Pacuer «HopMATHBOB TEXHOIOIHYECKHX MOTEPH NPH NEPeAade WIEKTPOIHEPI N B CETAX
snexrpocnatxenns IHT «bepeska»
Ha 6azosniii 2017 ron

r. Uxesck 2018 r.



HOPMATHUBBI TEXHOJIOI'MYECKHUX MTOTEPD
ITPU NMEPEJIAYE JNEKTPUYECKOU SHEPTUH

1. O6mue cBeIeHUS

Pacyer HOPMATHBOB TEXHONOIHYECKHX MOTEPh ICKTPOIHEPIrHH (HTTID) nposoauics B
COOTBETCTBHH C HHCTPYKIMEH 110 opranusauni B MHHHCTEPCTBE SHCPreTHKH Poceuiickoit Deaepaiun
paGoThi MO pacuery # 0GOCHOBAHHIO HOPMATHBOB TEXHOJIOTHYECKHX NOTEPh ICKTPOIHEPIHHU NIPH €e
nepejaye 1o MeKTPHUECKHM CeTAM, YTBEPKICHHBIM TIPHKA30M Muussuepro Poccuu ot 30.10.2008 r.
Ne326 (nanee Metoauka).

PacueTs! 110Teph IEKTPHYSCKOI IHEPIHH 3a HasoBbIH (2017 r.) B cetu 10-0,4 kB BrinonHensl B
penakrope Tabamm MS  Excel wmeronoM CpeaHHX  HArpy3ok. [Ipu pacuere HTIID obbem
MEKTPOIHEPIHH NPOTEKAIONMI N0 JIHHKAM JICKTPONEPEaay paccHHTan MpAaMo [POIOPIHOHAIBHO
KOJIHUECTBY MOKTIOYCHHBIX AGOHEHTOB B CBA3H ¢ GONBIIHMMH PAKTHUECKHMH IOTEPAMH.

[{e/1bio MPOBEJCHAS PAcuETOB SBJACTCS ONPEAC/ICHHE HOPMATHBOB TEXHOIOIHHUCCKHX HOTCEPD
[IpH TPAHCTIOPTHPOBKE JICKTPHUECKOH SHEPIUH OT TOUKH NOCTaBH 110 abonentos 4epes cern JIHT
«bepeska» 3a 6a30Bblii rojl.

[o pesyabTaTtaM pacuera TeXHONOIHYECKHE 0TEPH HEKTPHUECKOI HEPI UM COCTABIIIN:

- B Gazosom 2017 r. 545,381 Thic. KBt u mm 27,14 % o1 cyMmMapHOro norpebicHus (2 009,76
Thic. KB11).

1.1. Ceetenus 06 HCTOMHHKAX YICKTPocHabAKenns W 0CHOBHBIX norpedburennx

DnexrpocHabkerne NOTPEOHTECH OCYIECTBIACTCA OT [1C Urepman dusep 2026. Ha Ganance
JIHT «bepeska» HaxomaTcs: BO3JyLIHAS NHHHA 10 kB ofme#i nporsbkennocteio 1,206 kM: jBe
tpancdopmaropusie nojactanunn KTII Nel342 u KTIT Nel344 mommoctsio ot 630 u 400 kBA
COOTBETCTBCHHO, BO3AyIIHAs nuHMs odnekTponepenad (BJI)  manpsmkenHeM 0,4 kB obwmei
NpOTHKEHHOCTHIO 14,320 KM,

[TorpeGuTesaMu CKTPOIHEPIHH ABIAIOTCS KHIIBIC JIOMA | conuansHo-6uiTonbie 0obexTsl JIHT
«bepesxa»

2. Pacuer HTIID npu ee nepegave no 3IeKTPHUECKHM CETM.

HopMaTHBHEIE TEXHOJNOTHYECKHE [OTEPH  IEKTPOOHEPrHH  HA peryJMpyeMsiii  NepHOJL
OIPEJIC/CHBI 10 Pe3y/IbTATaM PacyeTa TeXHONOrHYECKHX NoTepk B Ga3oBBIH NIEPHOL.

TexHHYeCKHE MOTEPH IMEKTPOIHEPIHH COCTOAT M3 ycnosno-nocronuuwfc" M Harpy304HbIX
1OTEPb.

2.1 Pacuer yCJIOBHO-NOCTORHHBIX NOTEPD

Venosao-nocrosnubie  norepu  (AW,_pg) B cxeme anexrpocnabkenns JIHT «bepeaka»
BKJIIOHAIOT B celx:

— MOTEPH Ha XOJNOCTOH XOJ1 CHIIOBBIX tpancdopmaropos 10/0,4 kB;

— I0TEepH OT TOKOB YTEUKH B BO3/IYIIHBIX JIHHHAX 10 xB:



2.1.1 Tlorepu 3MEKTPOIHEPI U HA XOJNOCTOH X0/1 CHIIOBBIX TPaHCPOPMATOPOB

noacTanumii.

OnpenensiioTes HCXOf M3 MOTEPh MOIIHOCTH XOIOCTOr0 Xoja (NacmopTHbIC JAHHBIC,
CIPaBOYHBIC JAHHBIE) Ul KOHKPETHBIX THIOB CHJIOBLIX TPAHCHOPMATOPOB M 110 HHCIY Hacos
pabote oGopyioBanus 1o popmyJie:

AW, = AR TT Ty (G2, kB
rae APx - HOMHHAIBHOC 3HAYEHHE MOTEPh MOMIHOCTH XOJOCTOrO XOja B CHIOBOM
Tpanchopmarope, KBT;
T - uncno yacos paboTsl CHIOBOrO TpaHCHOpMATOpa B pacueTHoM nepuoze, 4, T=8760 u:

Ny — YHCIIO TPaHC(OPMATOPOB, TIIT;

U; — nanpsxenne Ha Beiciueii cropone Tpancdopmaropa B i-M pexume, KB;
Usion — HOMHHAILHOE HANpsKeHUe BuicHiel oOMoTkH Tpancdopmaropa, kB.
Tak Kkak oneparHBHbIi KOHTPOJL YPOBHSA (PAKTHYECKOrO HANpsKCHHS Ha BBICOKOH
CTOpOHE OTCYTCTBYET, IpH pacuerax moreph B cetn 10 kB 3a cpeanee nanpskenue Ha BBOAAX

u
TpancHOPMATOPOB MPHHATO HOMHHATHHOE HAIPIKCHHE, (D—L)z =1
HOM

CyMMapHBIe NOTEPH 9JIEKTPOIHEPIHH HA XOJNOCTOH XOJI CHIOBBIX TpanchopMaTopos
10/0,4xB npencrasnens: B npunokenun [1-1.1 k pacuery HTIID n coctasasior: 8 cetn 10 kB:

24,178 thic.kBru.

2.1.2 Pacuer rofioBbix norephb diekrporneprun B mamepureanusix TT u TH, B
COCTMHMTEILHBIX poBoaax u chopupix munax noacranuuit (CIHIIC) u B cuerunkax
ICKTPHUECCKOH IHEPIrun

Motepu B u3mepurensiblX TT u TH, cueTunkax npsaMoro BKIIOYCHHSA, B COCIMHHTEIBHBIX
nposozax M COOPHBIX IMIMHAX MOJACTAHIMI ONpeAeNseM HA OCHOBE YICJIBHBIX TMOTEPH B
COOTBETCTBHE ¢ Tabmmmamu 3 Mertoanku. B 3aBucumocTd oT Konmuecta 00OpYIOBAHHSA,
yAeNbHBIC TOTEPH SJEKTPOIHEPIHH Jianbl Ha TpH ¢asel Jlaunbie Ui pacucra CBE/ICHHI B

Tabmany 1.
Tabnuna 1.
[Torepn anexTposseprun B obopynosanun 10 kB u 0,4 kB,
[lepeuens YposeHs Ko VY nensusie norepu, kBr-u B| Tlorepw,
obopyoBanus Hanpsokenus, KB roa KBty
Tpancdopmaropst
TOKA HANPSKCHHEM 0.4 2 50 100
0,4 xB

Hroro B cern 10 kB: - toic. kBT B roa;

Hroro B cern 0,4 xB: 0,100 Teic. KB1'9 B roj.



2.1.3 Pacuer noreps OT TOKOB yreuxH B uzoasropax BJl

[Toreps OT TOKOB YTECUKH ONPEJIENAIOTCA HA OCHOBE YACNBHBIX MOTEPh ICKTPOIHEPIHH HA
C/MHHUIYY NPOTHKEHHOCTH Kabenbubix muHni 10 kB (1abn. 10 Meroankn) B 3aBHCHUMOCTH OT
nanpsoxenus B BJ1. Jlaunsie pacuera npejcrasiens! B tabnune 2.

[ToTtepn 21EKTPOIHEPTHH OT TOKOB yreuku B n3oasropax BJI 10 kB

Tabnuua 2.

Hiporaxcesmocns BIL, 1ot YpoBens Hanpsaenus, |  YeIbHLIC TOTEPH, ThHIC. [Torepu,
kB kB14 B ron ThIC. KBTY
1,206 10 0,31 0,374

Uroro: 0,374 1eic. kBT B roj.

2.1.4 Pacxoa »1eKTpoIHepruy Ha coOCTBEHHBIC HYA/IbLI 0ICTAHIMI

Vuer pacxosa aekTpoaneprun Ha coberpennnie wy#anl nogcranuui JIHT «bepeska» ne

OCYHICCTBIACTCA

2.1.5 Yeaosno-nocrossuubie noreps 3a dasossiii nepuon (2017 r.)
Venosno-nocrosaubie norepu (AWy.ng) 3a 6asoseiit nepuon 2017 r onpeaensiores Kaxk

CyMMa COCTABISIONINX, PACCYHTAHHBIX BBIE B 11, 2.1:
AWy.giscr) = AWxx+ AWew-+ AWry+ AWen. =24,651

2.2 Pacuer HArPY304HBIX N0TEPh B CHIOBLIX TpanchopmarTopax u JIDII 10+0,4 kB

Harpy3zounsie norepu iexrposueprun 8 JIDII 1004 xB, onpejensinncs no meroay
cpeaHnx Harpy3ok (115 meroauky) no Gopmyie:

AW = ky by APy T - k2

e APey - noTepH MOIIHOCTH B 3JIEMEHTE CETH IPH CPEJIHHX 3a acCueTHLIH HHTEpBaA
op

Harpyskax ysnos, kBt;

K2y - koo duiment Gopmsl rpaduKa CyMMapHO§i Harpy3Ku CeTH 3a pacueTHbIH NepHOL.

ke - koapduument, yuntbiBaronmii pasmuue kondurypauuit rpagukos aKTHBHOH H
PEaKTHBHOM HArpy3Kn pasauuHbIX BeTBeit cetn, ki = 0,99;

Ky - ko3hduument, yuursiBaoumii BinsEne noteps B apmarype BJI, aus BJI 10 kB ki =

1.02; ana BJ1 0.4 xB k, = 1,0;

T - Yneso wacoB B pacHeTHOM NIEPHOJIE, Y.

k% onpejensiercs no popmyne:

142k
k2 = ———
¢ 3K,

= 1,33

rae: K Koadduument sanonuenus rpaduka, npH OTCYTCTBHH CYTOUHBIX IpaduKoOB

Harpy3ku npuaumaercs 0,5,

MomtnocTs Harpy3ounbix noreps B JIDIT 10+0.4 kB onpenensercs no gopmysie:

AP, =313

‘R



rae R - AKTHBHOE COTIPOTHRIIEHHE YIEMEHTA.
Mommocts  HarpysouHeiX noreps B Tpancopmaropax 10/0,4 kB onpeaensiercs 10

dopmyne:

2+ W/T)2 + ((W/T) - tgp)?
APq,= Qcpp ( /T) ((W/T) - tge) P,
Sczp S&s »

rae Pep, Qcp - CcpesnHe 3HaYeHHs AKTHBHOH M PeakTHBHON MOUIHOCTH 3a pacyeTHbli
nepuon T, kBr, kBap;

tg @ = 0,6 - ko>pPHIMEHT PeaKTHBHOH MOIUHOCTH (3HAYCHHE NPHHATO HA OCHOBAHHH
CTATHCTHYECKHX JIAHHBIX JUIS TIPEANPHATHH ¢ noaoOHBIM HaGOPOM  3NEKTPONPHEMHHKOB
(obopynoBanus)), 0. e.;

Syer = yCTaHOB/IEHHAS MOUIHOCTH TpaHC(hOpMATOpa (THI ¥ MOUIHOCTH TpaHcHOPMATOpOB
npeacrasneHa B npunoxenuu [1-1.1 k pacuery HTTID), kBA;

Pawp - HOMHH&IBHOE 3HAYCHHE MOTEPh MOIIHOCTH KOPOTKOIO 3aMBLIKAHHA B CHJIOBOM
TpaHcopMaTOpe, ONpPEEIAEMOe TI0 ero MACIIOPTHBIM JAHHEIM IIPEACTABICHHBIM B IIPHIOKEHHH
[I-1.1 k pacuery TeXHONOIHYECKHX IMOTEPh MeKTpodHeprun. [Ipu OTCYTCTBHH NAcHOPTHBIX
JAQHHBIX 3HAYEHWE TMOTEPh MOIIHOCTH KOPOTKOrO 3aMBIKAHMS TPHHHMAETCH COIJIACHO
CIPABOYHBIM JIAHHBIM;

Wr - asiekTpooneprus, notpebiennas (creHepupoBanHas) B y3ie 3a Mecsll, Thic.KBT-4;

Cpennss Tokosas narpyska st JIDIT 10 kB onpeaensnacs no dopmyne:

m-\/i-Ucp'T-cosq)

Js JIDI-0.4 kB npumensiics koadduument ycpennennus 0,7 B CBA3M ¢ yMEHBIICHHEM
CHIIbl TOKAa OT Hayaja y4acTKa JIHHMH JI0 KOHua ydacrka nuaum BJI-0,4xB. (cmna toka na
yuactke juunn JIDIT 0.4 kB ymenbImaeTcs B CBA3M ¢ MOAKITIOYCHHBIMH N0TpeOHTEISMH HA Beeit
NPOTSHKEHHOCTH JIHHHH ).

rae Wr - anektpossneprus norpebiensas (CreHepHpoBaHHas) B y3/ie 3a roj, Thic.KBTu;

U - nanpseHue 1#a HCTOYHHKE ITHTAHHS CCTH;

cos ¢ = 093 (3naucHue nNPHHATO HA OCHOBAHHH CTATHCTHYCCKHX JAHHBIX JUIS
NPEUIPHATHH ¢ HOAOOHBIM HAGOPOM ITEKTPONPHEMHHKOB (0Bopy10Bann)), 0.¢.;

T - 4nC10 YacoB B pacdeTHOM IIEpHOJE.

PesynabrarTsl pacdera Harpy304HbIX NOTEPh B CHIIOBLIX maucq)opmampax u JIDIT 10+0,4
kB, no mecsauam 2017 roza npusezaens: 8 [punoxkennn [1-3.

Ceenenus o JIDI 10+0.4 xB npuseaens: 8 Hpunoxenun [1-2.

Harpy3sounbie norepu B tpancopmaropax 10/0,4 kB B Gazosom 2017 romy cocraBiu
17,206 Thic. kBT-4,

Harpysounsie norepu 8 BJI 10 kB B 6asosom 2017 roay cocrasumu 0,673 Thic. KB14.

Harpy3sounsie norepn 8 JIDIT 0,4 kB B 6azosom 2017 roay coctasum 502,85 teic. kBr-u.

I

Hrorossie narpyszounsie norepu 8 6azosom 2017 r. cocraBuim:

AWus = AWHEcH2)- + AWns@my= 520,729



B TOM YHCJIC TI0 KJIACCAM HATIPSKCHUHA:
AWnscry = AWpte-+ AWsmo = 17,206 +0,673 = 17,879 Thic. KBT 4.
AW = AW onos=502,850 Thic. kBT-4.

2.3 Texnoa0rnyeckne noTepH MEKTPOIHEPIHH NPH €€ MEPEIatie N0 WIEKTPHIECKIM
cersim 3a HGazoserii nepuon (2017 1)

TexHONOrHYECKHE [OTEpH  ONpeIeNAiOTes  Kak
HATPY304HBIX 1TOTEPh H B 5a30BOM NEPHOJEC COCTABHIIH:

cymma YCIIOBHO-MOCTOSHHBIX "

AWTH3B = ZAWy_ns =4 AWHS = 545,381 ThiC. kBru

B nponeHTax 1o OTHOWIEHHIO OTIYCKa B CTh:

AWyrnas = -:47%% <100% = 27,14 %

3. Mitorossie CBOHBIE AaHHbe 0 o6bemy mnoteps B cetax JIHT «bepeska» ¢ pasOHBKOH
1O YPOBHIO HANPSKEHHS IIPHBEICHBI B TabIHLE 3.

Tabauna 3.
10 kB 04 xB Beero

Ne HammenoBanme CTPYKTYPHBIX .

| oo | e Too | e | | B |

1 ?:r':y“‘ MIEKTPOIMEPIUH B | 509 764 | 100 | 1967,334 | 100 | 2009,764 | 100

g [V CRORED-RBCIONMEIN 24551 (122 0,100 | 0,01 | 24,651 | 123
NOTEPH VICKTPOIHEPIHH

2. | Xonoctoit xon 24178 | 120 0000 | 000 | 24178 | 120
tpanchopMaTopon

99 (| TORE JISTEW B BOIAINNORES 0374 |002| 0000 |[o000]| 0374 | 002
JIMHHAX

2.3 | INorepn B uamepurenbubix TT 0,000 |0,00] 0,100 0,01 0,100 0,00

3 |[ANEPEONNEE BRcPN 17,879 | 0,89 | 502,850 |2556 | 520,729 |2591
:mex‘rpoaneprun >

3.1 | TpancqopMaropsi 17.206 10.86| 0,000 | 0,00 | 17.206 | 0.86

3.2 | Jinuuu anextponepeiay 0.673 |0,03| 502,850 | 2556 | 503.523 25,05

M b ssachdmmmieton 2430 | 2,11 ] 502,950 | 25,57 | 545381 |27,14
saexrTporneprun (m.2+n.3)

Pacuer npousseln

C.10. [MTo3ees
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TaGnuua 4.

KTIT 1342 KTIT 1344 Beero
No | HanmmeHOBaHME CTPYKTYPHBIX
n/n COCTARAIOMAX b 0 THIC. 0% ThIC. o/t
KBty KBty kBr4
1 z*r':y CROACKTPOMEPTHIE 1 1439072 | 100 | 570,692 | 100 | 2009,764 | 100
3 | Yerosuno-nocronmunie 14,769 | 1,03 | 9883 | 1,73 | 24651 | 1,23
HOTEPH NIEKTPOIHEPIHH
2.1 | Xonocrolt xox 14717 | 1.02 | 9461 | 1.66 | 24.178 | 1,20
TpaHchopmMaTopoB
2. | Tomn yreuka s BosaymrHeX 0,002 | 000 | 0372 | 007 | 0374 | 002
JIMHHUAX
2.3 | norepu B usmeputenbibiX TT 0,050 0,00 0.050 | 0,01 0,100 0,00
3 | Harpysounsie norepn 348,948 | 24,25 | 171,781 | 30,10 | 520,729 | 2591
VIEKTPOIHEPT N
3.1 | Tpanchopmaropsi 13,655 [ 0,95 3,551 0,62 17,206 | 0,86
3.2 | Jlunnu anexrponepenay 335,294 | 23,30 | 168.229 | 29.48 | 503,523 | 25.05
g | TesmsasranEckns sovep 363,717 | 2527 | 181,664 | 31,83 | 545381 | 27,14
yiekTpoyneprum (m.2+n.3)
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