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1o JloroBopy crioxxmuBada mpo
HAIaHHS MTOCIIYT 3 PO3MOILTY
€JICKTPUYHOI eHeprii

HOPAAOK PO3PAXYHKY BTPAT
eJIEKTPOeHePrii B Mepe:xi crnoxuBaya

Le#t nopsinok ckianeHo BinmoBinHo 1o [IpaBui po3apiOHOrO pUHKY €NEKTPUYHOI eHeprii, 3aTBEpPKEHHX MOCTaHOBOO
HKPEKII Big 14.03.2018 Ne312, Komekcy koMepuiiHOTO OONIKY eNeKTPUYHOI eHeprii, 3aTBepIPKEHOTO IOCTAHOBOIO
HKPEKII Bix 14.03.2018 Ne311, ta MeTognyHux peKoMeHMaIliii BU3HAYCHHS TEXHOJIOTIYHHX BHUTPAT EJICKTPOCHEPTii B
TpaHchopMaTopax 1 JHISX eJIeKTPOIepeaaBaHHs, 3aTBEpIKEHNX HakazoM MiHneHeproByrimis Ykpainu Bix 21.06.2013
Ne399 (mami - MetoandHi peKOMEHAAIIIT).

1. CmoxuBau (BIACHHK €NEKTPUYHHX MEPEXkK), TEXHOJOTIUHI EIIEKTPUIHI MEpeki SKOTO BHKOPHCTOBYIOTHCS
OneparopoM CHUCTEMH PO3NOALTY JJIS PO3NOAULY ENeKTPUYHOI eHeprii B eNeKTPHYHI Mepexi CcyOcnoXkuBadiB ado
TPaHCIIOPTYBAaHHAM €JIEKTPUYHOI eHeprii B eneKTpu4Hi Mepexi OmepaTopa cucTeMu po3noaily, Mae Hamatu Oneparopy
CHCTEMHU DPO3NOALILY y IOBHOMY 00Cs31 HEOOXiJHI BHMXigHI JaHi Juisi BU3HaueHHs B nependadenomy [IPPEE mopsnky
BEJINUMHH TEXHOJIOTIYHUX BTPAT €JIEKTPHYHOT €HEeprii, 10 MOB's13aHi 3 PO3IOAIJIOM, TPAHCIIOPTYBAHHIM €IEKTPUYHOT eHepril
B CJIEKTPUYHI MEPEXKi IHIIMX YYaCHHUKIB pO3piOHOTO PHHKY. Y pa3si BiACYTHOCTI Y IOBHOMY 00Cs31 HEOOXITHUX BUXIJIHUX
JAHUX JUIs BU3HAUCHHS TEXHOJOTIYHUX BTPAT EJIEKTPUYHOI €Heprii, 10 MOB'S3aHi 3 PO3NOALIOM, TPaHCIIOPTYBaHHAM
CJNIEKTPUYHOI CHepTii B €NEKTPUYHI Mepexki IHMINX YJaCHHKIB pO3ApiOHOTO PHHKY BTpPAaTH HE PO3PAXOBYIOTHCS, O0OCSITH
CIOXHTOI eJICKTPUYHOI eHeprii, BU3HAUCHI 3a MoKa3aMu 3aco0iB 00miky Crio)kuBada, He KOPUTYIOTBCS.

Jns po3paxyHKy BTpaT BHKOPHUCTAaHO aaHi, 3a3HaueHi B Tabmuusax 1-5 mpomomkeHHs mporo Jlomatka, AKT
po3MexyBaHHS OanaHCOBOI HAJIGKHOCTI €NEKTPOMEPEK Ta EKCIDIyaTaliiHOi BiANOBINANBHOCTI CTOPIH Ta OHOJNIHIHHINA
cXeMi, 10 € JoaaTkaMu 6 Ta 7 110 IIOTO AOTOBODY.

Jo nHananns CrioxkuBadeM (OCHOBHHM CIIOXXHMBA4€M) ITOTOKEHOTO B YCTAHOBJIEHOMY MOPSIIKY KOIITOPUCY BUTpPAT Ha
YTPUMaHHSI TEXHOJOTTYHHMX EJIEKTPUYHUX MEpeX, SIKi BHUKOPUCTOBYIOTBCS JUIS PO3MOALLY Ta/ab0 TpaHCHOPTYBaHHS
€JIEKTPUYHOT eHeprii, 11i TEXHOJIOT1YHI BUTPATH MOKJIa1atoThesl Ha CriokuBaya (OCHOBHOTO CIIOKMBAua).

2. BudHayeHHs1 BTPAT B eJleMeHTaX eJIeKTPUYHOI MepeKi.

Tab6unuui 3 Buxigaumu qanumu (Tabmuis 1-5 [pomosxenns Jlogarka 8) st HEMOOYTOBUX CIIOKMBAYIB 3AIIOBHIOIOTHCS
y pasi:

- BCTAHOBJICHHS PO3PaXyHKOBHUX 3ac00iB 00siky CrioskuBaya He Ha MEXKi 0alaHCOBOT HAJIE)KHOCTI HOTO SJICKTPOMEPEIK;

- BUKOPHUCTAHHS TEXHOJIOTIUHKX eJIEKTPUUHUX Mepexx CriokuBaya [ nepeiadi eJIeKTpU4HOT eHeprii cyocnoxuBayam
abo Jui1 TPaHCHOPTYBaHHs EJEKTPUYHOI eHeprii B Mepexi Omepatopa cuCTEMH pO3MNOALTY, (BTpaTtd CILUIBHOTO
BUKOPUCTAHHA);

- SKIIO MEpeXi IHIMX BIACHUKIB, IO BHKOPHCTOBYIOTHCS A Iepepadi enekTpuuHoi eneprii Croxusady,
cyOcmokmBady (10 TOYKH BHMIpIOBaHHs) a00 B Mepexi OmepaTopa CHCTEMH pPO3IOIUTY, 3HAXOIATHCS IMiA OOJIKOM
CrosxuBaya (BTpaTH TPaHCIIOPTYBAHHS).

OmnepaTop cHCTEMH PO3IIOIUTy BU3HAYAE PO3PAXyHKOBHM IIJISIXOM OOCSITH BTPAT €JIEKTPUIHOI €HepTii B TEXHOIOTIHHUX
eNleKTpUuHUX Mepexxax CroxuBaya aBTOMaTHYHO IOMICSIIS 32 JaHUMU CIIOYKMBaHHS aKTHBHOI Ta PEAKTHBHOI eNeKTPHUYHOT
€HEPrii 3TiIHO 3 MyHKTaMu MEeTOIMIHUX peKOMEeH Iallii, 3a3HaueHnMu B Po3minax 2.1, 2.2, 2.3 nporo noaatka. O0csaru BTpat
€JICKTPUYHOI eHeprii MonarThes A0 (BiIHIMAIOTHCS Bif) 0OCATIB, BU3HAUEHUX 3a TOKa3aMu 3aco0iB oOusiky CroknBaua
3aJIeKHO BiJf CXeMH IpHETHAHHS 3ac00iB OOIIKY.

s moOyToBUX croXMBadiB Tabmumi 3 BuxiguuMmu qaHuMu (Tabmmig 1-2 ITpomorxenns loxatka 8) 3a0BHIOIOTHCS
y pasi, SKIIO Yy BJIACHOCTI CIIOKMBaya NepedyBaloTh €JIeKTpU4HI Mepexki Hampyroio 1 kB ta Bume, a mpuinan oOiiky
BCTAHOBJICHUH HE Ha MEX1 PO3IOJITY EIEKTPOMEPEX.

Brparu enextpruuHOi eHeprii Ha AIISHII eIEKTPOMEPEXi Bi MEXi PO3MOAUTY IO MicCIs BCTAHOBJICHHS MPpHUIIaLy OOTiKy
BIZIHOCSATBCSI HA PaXyHOK BJIACHMKA 3a3HAYCHOT JIISTHKH eJIEKTPOMEPEKI.

2.1. Po3paxyHok BTpaT ejJeKTpoeHeprii B TpancopmaTopax i aBroTpancgopmaropax

2.1.1 Ins piBHA iH(pOpMaIiifHOTO 3a0e3meYeH s A BTpaTH BH3HAYAIOTHCS 3TiAHO 3 I1.7.1 MeToamyHux peKoMeHIaii
3a popMyIamu:

AWT(P) =3.1%. R, k; 1073 “To + Py « T, (xBrron)

AW, @ =312 X k210 T, +Q, , T, («BAp-ron)

e | — cepemHe MpOTATOM PO3PaXxyHKOBOTO MEPioay Mifoue 3HAYSHHs CHIT CTPyMY TpaHchopmaropa, A;
k ; — koediuieHT Gpopmu rpadika HaBaHTAKEHHs TpaHcopmaropa;

RT — aKTUBHHUH ortip TpaHchopmaropa, Om.;

PH _x .- BTpaTu HepoOo4oro xony Tpanchopmaropa, kBT;



XT — peakTUBHMH omip TpaHcopmaropa, Om;

Qy x — PeakTHBHA MOTYXHiCTh BTpAT HepoGOUOTo X0y Tpanchopmaropa, KBAP;

Tp — gac pobotu TpaHchopMaTOpa i HaBaHTaXKEHHSIM MPOTATOM PO3PaXyHKOBOTO MEPiOAy, TOAUHH;

TH — Yac HaXOKEHHS TpaHCPOpMAaTOopa IIiJ HalPYTOI0 MPOTATOM PO3PaxyHKOBOTO IEPiOAy, TOJIMHH.

2.1.2. 1511 piBHA iHpOpManiiiHOTO 3a0e31edeH s b BTpaTH BU3HAYAIOTHCS 3TiHO 3 1.7.3 MeToqnIHIX peKOMEHIAIIIH.
2.1.3. BuxinHi nasi aist po3paxyHky BTpaT HaBeneHi B Tabmuui 1 [Ipongosxenns JJonatka 8.

2.2. Po3paxyHOK BTpAT B JiHisiX ejiekTponepenasanus (JIEIT).
2.2.1. Ins piBus iHdopMaIliifHOro 3a0e3neueHHs] A BTPAaTH BU3HAYAIOTHCS BIMMOBIIHO 10 11.7.2, 7.5, 7.6 MeToAMYHUX

peKoMeHpalii 3a popMmyaamu.
2.2.1.1. Brparu aktuBHOI eHeprii y kKBt rox B mposozaax (I1J1) abo sxunax xadenis (KJI) po3paxoByrOTh 3a (GopMyIIoro:

P) _ 2 2 -3
AW, ") =a.12.R, -k2-T,-10
ne d- koedimient, mo nopisHioe 3 115 TpudazHoi Mepeski i 2 11 oxHopa3HOT MEpEKi;
I - CepeIHE MPOTATOM PO3PAXyHKOBOTO Tepiony Airoue 3HaYeHHs cuid ctpymy JIETI, kBajpaT SsKoro 00YHCIIOETHCS
3a hopmynoro 7.3 MeTognIHUXpEKOMEHIAIIIH, A;
n
REK = Z RHm Im — eKBiBaJICHTHUI1 akTHBHUIT omip ¢a3u JIEIL, Om;

m=1
R 7m — TTomuii omip dasu m-roi ainsuku JIEIT i3 oqHakoBuM nepepizoM nposoy (kabeimo), Om/km;

|m — noxuna M-toi ninsHku JIEIT i3 ogHakoBUM mepepizom npoBoay (kabelro) 3 ypaxyBaHHSIM HOTo MpOBUCAHHS,

YKJIaJaHHS «3MIHKO0» TOIIO, KM;
N — xinpkicTs gingrox JIETT i3 0XHAKOBUM IIEpepi3oM IIpoBoAy (Kabemo);

2 . .
kd) — xoedinieHT ¢popmu rpadika HaBanTaxkeHHs JIEIT;
Tp — yac po6oru JIEII mi HaBaHTaXEHHSM IPOTITOM PO3PaxyHKOBOTO TEpioy, TOIUHH.

2.2.1.2. Brpatu peaktuBHOI eHeprii y KBAp-ron B JIEII po3paxoByroTs 3a popmyioro:
Q) _ 2 2 -3 _
AW, Y =a-1%- X k2 -T,-10° =3 AQ,, -1, - T, = (BAp-rom
m

n
nie X EK — Z X I Im — ekBiBaleHTHHH 1HAyKTHBHAHN omip ¢dazu [1JT (KJI), Owm;

m=1
X 17m — ATOMUH iHXyKTUBHUHA omip daszu M-Toi ginsauku LI (KJI) 3 omrakosuM nepepizoM npoBomy, OM/km;

|m — noexwuHa M-toi pinsHku [1J1 (KJT) 3 oqHakoBolo mIIoleto nepepisy MpoBoAY 3 ypaxyBaHHSIM HOrO NPOBUCAHHS,

YKIIaJaHHs «3MIHKOK0» TOIIO, KM;
AQ, — nuToMa reHeparlis peakTHBHOI motyxkHocti M-toi jinsuku ITJT (KJI) 3 oHAaKOBOIO ILIOMIEIO Tepepiy

npoBoay, KBAp/kM;
N — xinekicTs ginsaOK JIEIT i3 01HAKOBHM IIEpEPi3oOM IPOBOY (Kabemo);

U y - HomiHanbHa Hanpyra I (KJI);
Tp —gac po6otu JIEII nix HaBaHTa)XEHHSAM MPOTATOM PO3PAaXyHKOBOTO MEPioay, TOANHU.

TH — gac "HaxomkeHsas [1J1 (KJI) mig Hampyroro, roJuHH.

ko U < 110 «B (s T1T), abo U < 20 xB (mst KJI) npyruit nogaHok y popmyIti IpUiMaioTh piBHAM HYJITIO

2.2.1.3. KiimaTruHi BTpatu eyieKTpoeHeprii y kBt -rox B i3osmsrii I1JI po3paxoByoTh 3a GOpMyIIOr0:

(P) _ 3
AW =AW, . -,-T, -10° /8760
e AW,-3_ cep i — MTUTOMI CepeHbOPIUHI BTPATH elNeKTpoeHeprii B i3oisiii [1J] i-ro cTymneHst Hanmpyru y r-ToMy perioHi,

THC.KBT-TOL /KM;
Ii — nosxuHa [1J] i-To cTyneHs Hanmpyru, KM.

2.2.1.4. Brpatu enexrpoeneprii y kBt rox B i3osmswii KJI po3paxoByroTs 3a Gpopmyioro:
®) Y
AW =>(AQy, -1, )95 T,
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ne AQ, j - IMTOMA 3apsiIHA [IOTYXKHICTb Ka0elto j-To NoepedHoro mepepisy, KBAp/km;

|kj — cymapHa joBxuHa aistHok JIETT, BUKOHaHHX KabeneM j-To MomepeuHoro

nepepizy, KM;
tgo — ranrenc kyTa mieneKTpHYHUX BTPAT;

T, —uac HaxomwkenHs KJI mix Hanpyroo 3a po3paxyHKOBUH Nepioj, TOMH.

2.2.2. Insa piBaa iHpopmariitHoro 3abe3mnedeHns b BTpatn Bu3HadaroThCs BiAmoBixHO 1o 1m.7.4, 7.5, 7.6 Metoanaanx
peKoMeHaaIIii.

2.2.3. BuxinHi gaHi 118 po3paxyHKy BTpaT HaBeaeHi B Tabmumi 2 [Iponosxkenns Joxartka 8.
2.3. Po3paxyHoOK BTPaTH eJIeKTpoeHeprii B peakTopax

2.3.1. lns piBHs iHdopmaniiiHoro 3a0e3mnedyeHHs A BTpaTH BH3HAYAIOTHCS BiANOBinHO 1o 1.7.2.4, 7.2.5 ta 7.2.6
MeToauyHuX pekoMeHalii 3a hopmyiamu.

2.3.1.1. Brparu aktuBHOI eHeprii y KBT-rox B TpudasHux rpymnax cTpyMooOMeKyBalIbHIX PEAKTOPIB PO3PaxXOBYIOTh
3a opMynaMu:
I 2

AW =3.—— AP, k2T,

2
HOM

ne I - cepesiHE POTAIroM PO3paxyHKOBOro nepioay aitoue 3HadeHHs cuiu ctpymy JIEIL, A;

| Hom. — HOMIHAIIbHHI CTpyM peakTopa, A;

APHOM _— BTpaTH aKTUBHOI IIOTY>KHOCTI B OfIHiI1 (ha3i peakTopa 3a HOMIHAJILHOTO CTPYMY, KBT;
k2 . .
o koediieHT popmu rpadika HaBaHTAKEHHS;

Tp —yac pO6OTI/I peaKkTopa Hi,[[ HaBaHTa)>XCHHAM, T'OAWHU.

2.3.1.2. Brparu peaxTtuBHOi eHeprii y kBAp-rom B TpudasHUX rpymax CTpyMOOOMEKYBalbHUX  PEaKTOPIiB
PO3paxoBYIOTh 3a (POPMYIIOO:

Q) _ 2 2 -3
AW =3.12. X, k%, -T,-10
ae X HOM. — HOMiHalbHUM IHAYKTUBHUI omip peakTopa, Owm;
Tp — 4ac poOOTH peakTopa IiJ HABaHTAKCHHSM, TOJMHH.

2.3.1.3. Brpatu akTHBHOI €Heprii y KBT'To/ B ITYHTYBaJbHOMY pEakTOpi po3paxoBYOTh 3a (POPMYIIOO:
(P) _

AWP =AP,., T,

ze APHOM _— BTPaTH aKTUBHOI IIOTYXKHOCTI B peakToOpi 3a HOMiHAJIbHOI HAaNpyry, KBT;

TH — Yac HaxO/KEHHS PeaKkTopa IiJ| Halpyrolo, FOJANHH

2.3.2. lns piBHA iHpOpManiiHOTO 3a0e3nedcHHss b BTpaTh BU3HauaroThes Bimmosimuo mo m.7.4.4, 7.4.5 ta 7.4.6
MeToauyHUX peKOMEHIAIIN

2.3.3. Buxinni nasi ajist po3paxyHky BrpaT HaBeneHi B Tabmuii 3 [Ipogosxenns Jonarka 8.

2.4. Po3paxyHoK BTPaT y 30BHIillIHiii }KUBUJIBHIiil Mepexki Ta BHYTPilIHbOOY IMHKOBHX MepexKax

Brparu enektpuyHOi eHeprii, OB’ sA3aHi 3 €IEKTPOIIOCTa9aHHIM OyANHKY, 3TiTHO 3 BUMOTaMH IyHKTY 7.9 MeToInaHnX
pEeKOMEeHAalliH, BU3HAYAIOTH SIK CyMy BTpaT Yy 30BHILIHIH >KUBHJIbHINA MEpEXi Ta BHYTPILIHIX Mepekax 0araToroBepXOBHX
KUTIOBUX (0(icHNX) OyUHKIB.

Brparu enexkrpuuHoi eHeprii y BHYTPIIIHIX Mepexax 0araTonoBEpXOBHX >KUTIOBUX (0¢icHMX) OyIUHKIB MOTpiOHO
004YHnCITIOBAaTH U1l KOSKHOTO 13 BBOJIIB SIK PI3HHUIIO OJHOYACHHX ITOKa3iB JIYMIBHUKA EJICKTPUYHOT €Heprii, BCTAHOBJICHOTO
Ha BBOJI Y KUTIOBHH OYJMHOK 1 JIYMJIBHHKIB, 32 SKHUMH 3AIHCHIOIOTH OONIK €JeKTPOSHEpTii Ha BHYTPIITHbOOYINHKOBI
noTpe6n (OCBITICHHS CXOJIiB, CXOJOBHX KIITHH, KOPHIOPIB 1 TEXHIYHMX TIIOBEpPXiB; IMOTPEOM BOAOMOCTAYAHHS i
TEIJIONOCTaYaHHs; CBITJIO3aroposka; pobora JidTiB TO1I0) Ta y Qi3UIHUX (FOPUAUIHUX) OCiO 1THOTO OYIMHKY.

V pasi BiICYTHOCTI JTIYMIHHUKA Ha BBOJII Y OaraTormoBepXoBUH KUTIOBHH (0icHMIT) OyAMHOK a00 JTUHIbHUKA 00Ky
BHYTPIIIHLOOY/IMHKOBUX MOTpeO ab0 HEMOXIMBOCTI OJHOYACHOTO 3UMTYBAaHHS IIOKa3iB JIYMJIbHUKIB, 3HAYCHHS BTpPAT
CJICKTPUYHOT eHeprii, OB’ sI3aHUX 13 EJIEKTPOIIOCTaYaHHAM OyIMHKY, PO3PaXOBYIOTh SIK CYMY BTPAT y 30BHIIIHIH KUBWIbHIH
Mepexi, BHYTPILIHbOOYIMHKOBI Mepexki JKHBJICHHS CIOXHBadiB (KBapTup, OGICiB TOLIO), BTpaT y JiYAIbHHUKAX
CJICKTPUYHOT €Heprii Ta BTpaT B ONOpaxX KOHTAKTHUX 3’€HaHb BiATay)KE€Hb JI0 JIYMIbHUKIB.

2.4.1. Brpatu akTHBHOI €JICKTPOEHEPTrii B KBT IO/ y 30BHINIHIM Mepexi 00YHCITIOITH 38 HOpMyIaMH.

2.4.1.1.Y pa3i BCTaHOBJICHHS OKPEMHUX JITYMIBHHUKIB Ha BHYTPIIIHHOOYAMHKOBI TOTPEOH, a 3araibHOOY IHHKOBHI 00JIIK
(abo o6mik o mix’i3mam) BincyTHil («BID»):
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2.4.1.2. Y pa3i BCTaHOBIJICHHS 3arajlbHOOYJMHKOBOTO 001Ky (200 00Ky 110 i’ i31aM) Ta BiICYyTHOCTI JIIYMIIBHUKIB Ha
BHYTPIIIHOOYIMHKOBI ToTpedu («3b») abo y pa3i BcTaHOBIICHHS 3arajibHOOYTMHKOBOTO 00Ky (200 00Ky 10 Mmijx’i3aam)
Ta JIYMIBHHKIB Ha BHYTPIIIHLOOYIMHKOBI noTpedn («3B6 BII») Ta HEMOXIMBOCTI OTHOYACHOTO 3YMTYBAaHHS 3YUTYBaHHS
MOKa3iB 3 JIIYMJIBHHUKIB CIIO)KUBAYiB:

W P2 1\ Q)2
P 6 6(6.n)
oo

2.4.13. YV pa3i BimcyTHOCTi Oyap-SKOTO 3araibHOOYIMHKOBOrO OOJiKy e\e Ta BiJCYyTHOCTI JiYHIBHHKIB Ha
BHYTPIIIHBOOYAMHKOBI TOTpebH («O/b»):

2
ZZW(PK)
AW&’(Z) :gm—’Z.k;.R3.l3'1073
UL -T-cos” g

2.4.1.4. BuxinHi gaHi a8 po3paxyHKy BTpaT B 30BHIIIHIN Mepeki HaBeaeHi B Tadmumi 2 [Ipogosxkenns Joxatka 8.

AW = K2R, -1,10°

2 -3
k2-R,-1,-10

2.4.2. Brpatu akTHBHOI €JICKTPOCHEPTil B KBT T01 y BHYTPIIIHE00 Yy IHHKOBIH Mepeki 00IHCIIOI0TH 3a (hOpMyIaMH.

2.4.2.1. Y pa3i BCTaHOBJIEHHS OKPEMUX JIIYHIIBHUKIB HA BHYTPIIIHBOOYJMHKOBI TOTPEOH, a 3araJbHOO0YANHKOBUI 00K
(a0 00uik mo mix’i31aM) BiacyTHil («BID»):

2
ZWr'r(1Pk) I
AWB(.jL:t?k =~ 2 ’ k;) ) kHC ) R@.k ) IH.k + P?k .10_3
v

2.4.22. V pa3i BCTaHOBICHHS 3aralbHOOYIUHKOBOTO OONiKy (abo o0miky mo mix’i3gaM) Ta IYHIBHHKIB Ha
BHYTpIHKOOYAMHKOBI T0Tpedn («3B BII») y pa3i HEMOMIJIMBOCTI OJHOYACHOTO 3YHTYBAHHS TOKAa3iB 3 JIYMIEHUKIB
CTIO)KHBAYiB:

2
AW =% (Wi -y K2k, R,
- k2 Uli T @ He 6.k .

I
21107
3

24.23. Y pasi BiacyTHOCTI OyAb-KOrO 3araibHOOYTHHKOBOrO OONIKy e\e Ta BiJCYTHOCTI JYWIbHHUKIB Ha
BHYTPIIIHBOOYAMHKOBI T0Tpedn («O/B») ab0 BCTaHOBICHHS 3araJbHOOYAMHKOBOTO 00Ky (200 00Ky 1O mim’i3gaM) Ta
BiJICYTHOCTI JIIYMJIBHUKIB Ha BHYTPIIIHEO0Y TMHKOBI TOTpebu («3Bb»):

2
> 2 Wy
k m

|
Akm 7 k2.k R -1 +2%1.10°
” k2 Uf' T & He 6.k n.k 3

P . . .
e W — CTIO’KMBAHHS aKTUBHOI €Heprii Ha BHYTPIIIHEOOYIUHKOBI OTPEOH MPOTITOM PO3PaxyHKOBOTO MEpiozy,
kBT1'rox;

(P) . .
mek — CIIOKMBAHHS aKTUBHO1 €HEPT'1l 71-M CIIOKUBAYEM k-ro crosika MPOTATOM PO3PaxXyHKOBOI'O epioay, KBT'FO,H;

@) . . . .
WM. — CIIOKMBAHHs PEaKTUBHOI eHeprii Ha BHYTPIIIHbOOYAMHKOBI MOTPEOH MPOTATOM PO3PAaXyHKOBOTO IIE€piony,
kBAp-rox;
k 2 .. .
o — koedinieHT dopmu rpadika HaBaHTAXKEHHS;

R , — IUTOMMH aKTUBHHH omip kabemro (IIpoBo.y) 30BHIIIHBOT Mepexi, OM/KM;

| , — JOBXXHUHA Kabeto (IIPOBOAY) 30BHILIHBOI MEPEXKI, KM;

T - TPUBATICTD PO3PAXYHKOBOTO MIEPiOY, TOIHH;
M - kinbkicTs KBapTUp (0(icCiB), IPHETHAHUX O CTOSIKA;
K — kinbkicTs cTOSIKIB.



W6( ) — CIOXXHMBaHHS aKTHUBHOI €HEPrii MPOTATOM PO3PaxyHKOBOIO MEPioay 3a MOKa3aMH JIIYUIbHUKA HAa BBOJII y
OynuHOK, KBT'TOX

) ) , . .
W@_”. — CIIO’KMBAHHS PEAaKTHUBHOI €Heprii Ha BHYTPILIHLOOYIHHKOBI MOTPEOH MPOTATOM PO3PAXyHKOBOTO IIEPiOAy,
kBAp-roz;

cos ¢ = 0,9 — cepenHiit KoediIieHT MOTYKHOCTI y 30BHIIIHIA MEpExKi.

Rg_k - TUTOMUM aKTUBHHMI omip kabemto (poBoay) K-ro crosika, OM/kM;
IH.k — IOBXKHHA KabeJro (TPOBOJIY) HEPO3TaTyKEHOI YaCTHHH K-T0o cTosKa, KM;
Ip.k — MOBXHHA Kabero (TPOBO/LY) po3ranyKeHol yacTuHU K-ro cTosika, KM;

k

NpUIMaEThCS IS JIHIH 3 Ro / Rq)=1 piBamM 1,13, s iHil 3 Ro / R@ =2 piauM 1,20 ( Ro i Rq) — OIIOpH HYJBHOBOTO i
(hazHOTO TIPOBOIB BiAMIOBiAHO, OM).

wc - koedilieHT 30inpmieHHs BTpaT B JiHii 0,38 kB cToska 3 HECMMETPUYHMM HaBaHTaKEHHAM (a3, sSKUH

2.4.2.4. BuxigHi naHi 11 po3paxyHKy BTpaT y BHYTPIIITHbOOYAMHKOBIH Mepexi HaBeaeHi B Tabmumi 4 [IpomoBkeHHS
Jonatka 8.

2.4.3. Brpatu enexkTpu4HOi eHeprii B JIYMJIbHUKAX Ta y 3’€JIHAHHSAX BHYTPILIHBOOYAMHKOBHUX Mepex B KBT-Tox
004HUCITIOIOTD 32 opMyTamu.

2.4.3.1. Brparu eneKkTpu4HOi eHeprii B JIiYMIbHUKAX:

AW =>"N,-P-T-10°

e Ni - KUTBKICTh JIIYMIBHUKIB | -TOTO THITY;

P. - Brpatu enexrpuunoi eneprii B niunIBHEKAX | -TOTO THITY Bi/ITOBINHO /10 IACTIOPTA TiMMIbHUKA, BT;
T — tpuBanicts po3paxyHKoBOro nepiony (BU3HAYAETHCS BUXOATUH i3 LITOZ0B0BOr0 PEXKIMY POGOTIL), TOHMH.

2.4.3.2. BrpaTu eneKTpUIHOI CHeprii y 3’ €MHAHHAX BHYTPIIIHEOOYTUHKOBAX MEPEXK:
(P) _ 2 2 -3
AW® =N, -12.R,-k%-T-107,

N , - KUTbKICTh KOHTAKTHHX 3’€THAaHb HA BiIramyKeHHSX JI0 TiYMIbHHUKIB;
| - cepenmniii ctpym dasu, A;

RZ - OIlip KOHTaKTHOTO 3’ €AHAHHA, OM.

2.4.3.3. BuxifgHi gaHi U1 po3paxyHKyY BTPAT B IYIIBHAKAX Ta Y 3’ €THAHHAX BHYTPIITHHOOYIHHKOBHUX MEPEIK HaBEACHI
B Tabmumi 5 Iponosxenus Jomatka 8.

2.4.3.4. [Ins 3aiiicHeHHS pO3paXyHKY BTPAT Y BHYTPIIIHEOOYIHHKOBHX Mepekax CIIOKUBAY MA€ MOBITOMUTH
Omneparopa CHCTEMH PO3IOJUTY 11010 BUXIJIHUX JIAaHHUX EJIEKTPOMEpPEX OyIUHKY.

Y pasi BiICYTHOCTI JaHUX 1110JI0 BHYTPIIIHBO OYJIMHKOBHX MEPEXK BTPATH HE PO3PAXOBYIOTHCS, OOCSATH CIIOKHUTOT
eJIEKTPUYHOT eHeprii, BU3HAYEHHX 3a MoKa3zaMH 3aco0iB 001Ky CrioknBaua He KOPUTYHOTHCSI.

Buxinni nani qaa po3paxyHky BTpar

(ckopoueHa Ha3Ba CrioxmBaya)

Anpeca 06’ekra:

Taoauus 1. BuxiaHi 1anui i po3paxyHKy BTpaT B TpaHcdopmaTropax

[acmiopTHi faHi TTopsiToK po3IOAiTy BTpaT
XapakTepucTuKa Brpatn
Ne . . Un, kB Brparu, kBT CTIOKMBATIB 3MTHO |1ogaioTbes <, CBTpaTOnO
3a | Iligcranuis PILTIT | SH., [nx, | Uks, | Tabmuus 7.1-7.3 | BigmimMaroTbcs BI/IKI(_I);)T;F;;IHSI/
I KBA % [ Meroauunux «B», ne
BH HH Pux Px3 peKoMeHmalii* | HapaxoByHOTBCS TpaHCHOpTZEiHHﬂ
«H/Hy ** ((+)), <«
1 2 3 4 5 6 7 8 9 10 11 12




Taoauus 2. BuxiaHi 1aHi AJ1s1 po3paxyHKy BTPAT B JIiHisIX eJIeKTponepeaaBaHHA

. E m [Mopsimok po3nominy BTpaT
< =
HazBa enemenTta E Q z 5" ‘§ XaPaKTePHCTIjIKa =
. = CIIOKMBAY1B 3r1JHO TpaTu
Ne €JIEKTPHYHO] 52 | 8 . s .
/ . p - . 3 § _E s Mapka JIEIT| % E tabmune 7.1-7.3  |nomatorses «/I», | Brpaty cnisibHOro
3a/ir|  (30BHIIIHBOI) MEPEXKi 2 3 S 5 g MeToRHYHIX BiJHIMAKOTBCSL | BUKOPHCTAHHs/
crioxuBaya [TJT, KJ#%*%* = E é % = peKoMeHaLit* «B», He TPaHCIIOPTYBaHHS
A~ 2 g HapaxOBYIOTHCS Wby, @pFEF
© «H/H» **
1 2 3 4 5 6 7 8 9
Tabauus 3. Buxigi nani 1js1 po3paxyHKy BTPaT B peakTopax
TTacnoprHi gaHi peakropa INopsinox po3noxiiy BTpar
Hasga XapaKTePI/ICTI./IKa Brpatn
eleMeHTa CIIO’KUBAYIB 3TiJHO
Ne . JONAIOTHCS .
s | enexpuao o Usiow, I Brparu (Ha IHZ[vyKTI/.IBHI/I Tabmmp 7.1-7.3 I, Brpatu criimeHOrO
mepeni | G|k | MO | oo | Memommmm | iinaonion | SCREEI
CTIOXKHMBaya HOoM, HOM, UM PpeKoMeHpartii* «By», e b «» }33:3**
kBt HapaxoBYIOTh ’
cst «H/H» **
1 2 3 4 5 6 7 8 9 10

Taoaunus 4. BuxiaHi gaHi AJs1 po3paxyHKy BTPaT y BHYTPIllIHbOOYIMHKOBHX MepeKax
Buxigai mani Buxigai mani =
. . =] .
OyIUHKY BHYTPIIIHBOOYTMHKOBOT £ ‘E A ITopsinok po3noainy BTpaTt
MEpExK1 5 g g 9
Y RIS S 2
HazBa enementa o & Y E - - . E B
TIPUEIHAHHS 10 = . g g = o E g8 > B
. . = = s 5 A = @ E g [ = T %
30BHIIIHBO1 .2 o =B o = 85 2 S s g SF .
No .. = o E .= &0 = s 2| 2 = S L, =% Brpatu Brparu crinsHOro
JKUBUJILHO] S| E| 58¢ Egg =g s %5 | SvmAG
3a/t . . g R Mapka e oE & g o 2 g = anogapmca «/I»,| BUKOpUCTaHHS
Mepexi EZ| g R (abermo 528 8 5 § EC 2 § o g| simmimarorses (CBY/
CMOXHBaYa g2 S| egk (posoxy) g g2 'EE 2 S| 2a 8|5 L7 «Brme TPaHCHOPTYBaHHSI
(T'PLL, BPY) o1 5 % 25 POBOAY) | = ‘;{g 5 E‘ | & E £ & |uapaxosyiothes )
E = E 3 E‘ g 5 = s g = % g B %:) «H/Hy ** Wy, @EEE
o] jn % o [ a o= <
2 %) & LN
Z N g o
1 2 3 4 5 6 7 8 9 10 11 12

Tabauus S. Buxiani xani 1j1s1 po3paxyHKy BTPAT B JIYWIBHUKAX TA KOHTAKTHUX 3’ €IHAHHAX OYAUHKY

BuxinHi nani OynnHKy
Jlyist po3paxyHKy BTpaAT B JIIYHIIbHHKAX Jliist po3paxyHKy BTpaT B KOHTAKTHHX
3’ €THAHHSIX
Tun miunnbpHAIKa Brparu
No €NEeKTPUYHOT Kinpkictsh
sa/n .KIJ'II)KICTB. . eHeprii B . K?HTaKTHI/IX Omip
JIYMIIBHUKIB JYMIIBHUKAX 1-TO 3’€JJHaHb Ha KOHTaKTHOTO
i-TO THIY, TUIY BiJTIOBIIHO BiJIraTy>KCHHSX 10 3’€THAHHS,
Ni, ox. J10 racropTa JIYMIIbHHUKIB, Rz, Om
JYHIIbHUKA, Nz, ox.
Pi, Bt
1 2 3 4 5 6

*%x

Kononka 3anosnioemucs 015 pisns inghopmayitinozo sabesnevenns A. Y pasi eiocymnocmi inghopmayii wjooo popmu epagika,
Koeghiyicnm opmu epagixa nasanmaoicenns kgp2=1,15.
Axwo pospaxynkogi 3acobu obniky Cnoscueaya 6CMAaHOBNeHi He Ha Medci po3noodiny O6ananHco8oi HANeHCHOCHI
enlekmpomepelc:




*kkk

*kkkk

«» - pospaxynkosi 3acobu obnixy Cnodcusaua 6cmaHosneHi nicis MOYKU npooaicy, oocsae elekmpudHoi enepeii, usHaueHul
3a noKasamu makozo 3acody oOnIKy, npueoOUMbCs 00 8iON0GIOHOI Medici DANAHCOB0I HANEHCHOCI eNeKmpPoMePeduC
WIAXOM OOHAPAXYEaHHs empam enekmpuunoi emepeii 6 mepeowci Cnodwcusaua 6i0 mouku npooajycy 00 Micys
6Ccmano81ents 3aco0i 0ONiKY;

«B» - pospaxynxosi 3acobu obnixy Cnoxcusaua 6cmaHo8ieHi 00 MOYKU NPooaxicy, 00cse eleKmpudHoi enepeii, 6usHaueHull 3a
NOKA3amMu makoz2o 3acody 00Ky, Npusooumvcsi 00 8iON0GIOHOI Medci 6anaHco8oi HANEHCHOCMI eNleKmMpPOoMeperC
WIIAXOM 3HAMMS 6MPAm eneKmpuyHoi eHepeii 6 Mepedcax iHuux 61aCHUKIG.

Axuwo pospaxyurosi 3acodu 001Ky Cnodcueaua 6CmaHo8IeHl Ha MexCi po3nooiny 6alaHCO80T HAIEHCHOCTI eNeKMPOMEPeNC:

«By - mepeoici iHuwux 81aCHUKIS, WO BUKOPUCIOBYIOMbCs 01 nepedaui enekmpuutol enepeii Cnoscusayy, cyocnoscusauy (00
11020 MOUKU NPooaxicy) abo 6 mepexci eleKmponepedasaibHoi opeanizayii, 3Haxo0smvcsa nio obnikom Cnoogicusaua,
06cse empam eneKmpudHoi eHepeii 6 mepedxicax IHWUX BIACHUKIB, BIOHIMAEMbCA 6I0 00cA2y eNeKmpuyHoi enepeaii,
BU3HAUEHO20 3a nokasamu 3acoby obuixy Cnoorcusaya.

«H/H» - enemenm enekmpuynoi mepesuci UKOPUCmo8yemucsi Oisi nepedadi enekmpuynol enepeii 6 mepeoici inuux cy6 exmie
eocnooapiogants, o6cseu empam enekmpuyHoi enepeii 8 mexnono2iunux enexmpuunux mepeosicax Cnocusaua, wjo
noe’s13ami 3 nepedauero eleKmpudHoi enepaii 8 eleKmpuyHi Mepexci IHuuUxX cyo €Kmie 20Cno0apro8anHs, BKIIOUAIOMbC
00 eumpam Onepamopa cucmemi po3nooiny, 3 HACMYNHUM 3MEHUWEHHAM 00ca2y eneKmpoeHepeii, wjo Haditiuios 0o
mouku npodadxicy Cnodxicusaua - 614CHUKA YUX MEPEdiC.

CB/T«+» - enemenm enekmpuuHoi Mepexci 6UKOpUCmo8yemuvcs 01 nepeoayi eleKmpuyHoi enepaii 6 Mepeoici iHuux cyo ekmie

20CNn00aploBanHsL;

«-» - eleMeHm eleKmpu4Hoi Mepedici He BUKOPUCMOBYEMbCA OJis nepedaui eleKmpudHoi enepeii 6 mepeoici inuux cy6 ekmie

20CN00aploGaHHs.

Jna KJI 3 nominaneHoto nanpyeoro 6 kB i euwje nposodumvcs pospaxynox empam 6 izonsayii KJI, y pasi ne noodawnms

Cnoorcusauem danux wjo0o poky esedenns ¢ excniayamayii KJI snauenns maneenca Kkyma 0ieieKmpuiHux 6mpam npuiMaenuest

0,022.

Jna IVl 3 Hominanvhow Hanpyeoio 6 kB i uwe npogooumvcsi po3paxyHox Kiimamuynux empam 6 izonsyii I/ 3

BUKOPUCIAHHAM NUMOMUX CEPEOHbOPIYHUX GMpPam eieKmpoeHepeii 8 i301ayii.

Cnoci6 opeanizayii obniky cnoocusanusn ele: «ACOE» - ecmanogneno JIV3O//ACKOE, «35 BIl» - ecmarnoénenuil
3a2anbHOOYOUHKO8UIl 001K (abo 004K no nid’i3oam) ma okpemi JMUTLHUKU HA 6HYMPIWHLO0YOUHK08I nompedu, «BIly -

B8CMAHOBAEH] OKpeMi TIYUTbHUKU HA 6HYMPIUHbOOYOUHKO8I nompebu, a 3a2anbHo0yOunKosull 00k (abo obnix no nio’'izoam)

giocymniu, «3b» - Haseuull 3a2anbHOOYOUHKOSUL 00K (a00 001K no nid i30am) NYUTLHUKU HA BHYMPIUHbOOYOUHKOST

nompebu  eiocymui, «0/o» - Giocymuiti 0yOb-sAKuUil 3a2aibHOOYOUNHKOSUT 00Nk e\e ma GI0CymHui NIMUTLHUKU HA

GHYMPIUHLOOYOUHKOGI NOMPeOU.

Omneparop cucrem Cno:xxuBay

«

(mocana, T1.LB., migmuc) (mocana, ILLB., migmnuc)

» 20 p. « » 20 p.




