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@INIA «tHOBOPO3QINBCBKI ENEKTPOMEPEXI»

Joaarox 8

1o JloroBopy crniokuBava rnpo
HA/IaHHS MTOCIIYT 3 PO3NOILTY
€JIEKTPUYHOI eHeprii

NOPAIOK PO3PAXYHKY BTPAT
eJIEKTPOEeHePrii B Mepe:xi crnokuBaya

Le#t nopsinok ckianeHo BinmoBinHo 1o [IpaBui po3apiOHOTO pHHKY €IEKTPUYHOT eHeprii, 3aTBepPKEHUX MOCTaHOBOO
HKPEKII Bix 14.03.2018 Ne312, Komekcy KOMEpHIHHOTO OONIKY CIEKTPUYHOI CHEprii, 3aTBEPPKEHOTO MOCTAHOBOIO
HKPEKII Bix 14.03.2018 Ne311, ta MeToAMYHHUX PEKOMEHIAIIM BU3HAYEHHS TECXHOJIOTIYHUX BHUTPAT EJICKTPOCHEPTii B
TpaHchopMaTopax 1 JHISX eIeKTpPOoIepeaaBaHHs, 3aTBEpIKEHNX HakazoM MiHeHeproByrimis Ykpainu Bix 21.06.2013
Ne399 (maimi - MeToandHI peKOMEHAAITIT).

1. CrmoxuBau (BIACHHK €NEKTPUIHHX MEPEXkK), TEXHOJOTIUHI ENIEKTPUIHI MEpeki SKOTO BHKOPHCTOBYIOTHCS
OnepaTopoM CHCTEMH PO3MOAUTY JUIA PO3MONLTY EIEKTPUYHOI SHeprii B eJIeKTPUUYHI Mepexi cyOcmoXuBadiB abo
TPaHCIIOPTYBAaHHAM €JIEKTPUYHOI eHeprii B eneKTpu4Hi Mepexi OmepaTopa cucTteMn po3mnoniny, Mae Hagatu Omeparopy
CHCTEMHU DPO3NOALLY y TOBHOMY 0O0CS31 HEOOXiJHI BHMXiOHI JaHi Juisi BuU3HaudeHHs B mnependadeHomy [IPPEE mopsinky
BEJINUMHH TEXHOJIOTIYHUX BTPAT €JIEKTPHYHOT eHEeprii, 10 MOB's13aHi 3 PO3IOAIJIOM, TPAHCIIOPTYBAHHIM €JIEKTPUYHOT eHepril
B CJIEKTPUYHI MEPEeXi IHIIMX YYaCHHUKIB PO3ApiOHOrO PUHKY. Y pa3si BiICYyTHOCTI y IOBHOMY 00Cs31 HEOOXITHUX BHXIIHUX
JAHUX JUIsl BU3HAUCHHS TEXHOJOTIYHUX BTPAT EJIEKTPUYHOI €Heprii, 10 MOB'S3aHi 3 PO3NOALIOM, TPaHCIIOPTYBaHHAM
CJIEKTPUYHOT eHeprii B eNeKTPUYHI Mepexi IHIIMX YyYacHUKIB PO3JpIOHOrO PHHKY BTPAaTH HE PO3PaxXOBYIOTHCS, OOCATH
CIIOXHTOT €JICKTPUYHOT EHEeprii, BU3HAUCHI 3a MOKa3aMu 3ac00iB 00miky Crio)KuBayua, He KOPUTYOThCS.

Jns po3paxyHKy BTpaT BHKOPHUCTAaHO aaHi, 3a3HaueHi B Tabmuusax 1-5 mponomxkeHHs mporo Jlomatka, AKT
po3MexXyBaHHS OanaHCOBOI HAJIGKHOCTI €NEKTPOMEPEK Ta EKCIDIyaTaliiHOi BiANOBINANBFHOCTI CTOPIH Ta OIHOINIHIHHINA
cXxeMi, o € jogaTkaMu 6 Ta 7 110 IbOTO JOTOBODY.

Jo nHananas CriokuBadeM (OCHOBHUM CIIOXXHBA4€M) ITOTOKEHOTO B YCTAHOBJICHOMY IOPSIIKY KOIITOPUCY BUTpPAT Ha
YTPUMaHHSA TEXHOJOTIYHHX EJIEKTPUYHUX MEpEeX, SKi BHKOPHUCTOBYIOTBHCSA IS PO3MOAULY Ta/ab0 TPaHCHOPTYBaHHS
eJNIEKTPUYHOI €HEePTii, IIi TEXHOJOTIYHI BUTPATH MOKIaAatoThCs Ha CroiBada (OCHOBHOTO CIIOKHBAYA).

2. BuzHayeHHs1 BTPAaT B eJleMeHTaX eJIeKTPUYHOI MepeKi.

Ta6umuui 3 Buxigaumu qanumu (Tabmuis 1-5 [pomosxenns Jogatka 8) s HeMoOYTOBUX CIIOKHUBAYIB 3AIIOBHIOIOTHCS
y pasi:

- BCTAaHOBJICHHS PO3paxXyHKOBHX 3ac00iB 001iKy Crio’kuBada He Ha MEKi 0alaHCOBOT HAJIC)KHOCTI HOTO ENEKTPOMEPEIK;

- BUKOPHUCTAHHS TEXHOJIOTIYHHX EIEeKTPUIHUX Mepexx CrokuBaya 1Sl Iiepeiadi eJeKTpUIHOI eHepril cyOcrokuBadam
abo [y TPaHCHOPTYBaHHs eJEKTPUYHOi eHeprii B Mepexi Omepatopa cHCTEMH pO3MOALLY, (BTpaTtu CHUIBHOTO
BUKOPUCTAHHA);

- SKIIO MEepexXi IHIIMX BIIACHUKIB, IO BHUKOPHCTOBYIOTHCS MJs mepeaadi enekTpudHoi eneprii Croxusady,
cyOcroxuBauy (0 TOYKM BHMIpIOBaHHs) abo B mepexi Oneparopa CHUCTEMH PO3IOALTLY, 3HAXOIATHCS i OOJIKOM
CrosxuBaya (BTpaTH TPaHCIIOPTYBaHHS).

OmepaTop CHCTEMH PO3IIOILTY BU3HAYAE PO3PAXYHKOBHM HIISIXOM OOCSTH BTpAT €JIEKTPUYHOI €HEeprii B TEXHOJIOTTYHNX
eJIEKTPUYHHUX Mepexax Cro)kuBada aBTOMAaTHYHO IOMICSIIS 38 JAHUMH CIIOKMBAHHSA aKTHBHOI Ta PEaKTUBHOI €JIeKTPUIHOL
€Heprii 3riTHO 3 MyHKTaMH MeTOIIMYHIX PeKOMEHIaIliH, 3a3HaueHnMu B Po3mimax 2.1, 2.2, 2.3 mporo goxatka. O0csru BTpar
eJIEKTPUYHOI eHepril JoAar0Thes 10 (BiIHIMAIOTHCS Bix) 0OCATIB, BU3HAUCHHMX 3a MOKa3aMu 3aco0iB 00iiky CroxuBaua
3aJIeXKHO BiJ CXEMH NPUETHAHHS 3aC001B OOIIKY .

st noOyToBHX crioxkuBaviB Tadauii 3 BuxigHumu nanumu (Taomumus 1-2 Iponosxkenns Jonarka 8) 3amoBHIOIOTHCS
y pasi, SKII0 y BJIACHOCTI CIIOKMBada MepeOyBaloTh eNeKTpUYHI Mepexi Hampyroio 1 kB Tta Bume, a mpmmax oOmiky
BCTaHOBJICHUY HE HA MEXi PO3MOALTY €JIeKTPOMEPEK.

Brparu enexTpudHOi eHeprii Ha IUTSHII eeKTPOMEPEsKi Bi MeXi PO3MOILUTY IO MicIs BCTAHOBIICHHS MTPpHiIaLy OOMiKy
BIZIHOCSATBCSI Ha PaXyHOK BJIACHMKA 3a3HAYCHOT JIISTHKH eJIEKTPOMEPEKI.

2.1. Po3paxyHok BTpaT eJieKTpoeHeprii B TpaHchopmaTopax i aBroTpancdopmaropax

2.1.1 [lns piBuHs iHdopMaliiiHOro 3a0e3neueHHs A BTpaTn BU3HAYAIOTHCS 3TiIHO 3 1.7.1 MeToquYHuX peKoMeHaalliit
3a popMysIamMu:

AW, ) =3.12.R. k210 T, + P, T, (<Brron)

AW @ =3.12. X k2 -10°-T, +Q, , T, &BAp-ron)

ae | — cepenHe MPOTAroM PO3paxyHKOBOTO Mepiony Air0ue 3HAUCHHS CHIIM CTPYMY TpaHchopMmaropa, A;
k; — xoedinieHT ¢popmu rpadika HaBaHTAKEHHS TpaHCHOpMaTOpa;

RT — aKTHBHUY omip TpaHchopmaropa, OM.;

PH 'y _ - BTpaTH HEpoOOUOro X0ay TpaHcdopmaropa, KBT;



XT — peakTuBHMH omip TpaHcdopmaropa, Om;
Qy x — PeaKTHBHA MOTY’KHICTH BTPAT HEPOGOUOro X011y Tpancdopmaropa, KBAp;

TP — yac poboTtH TpaHchopMaTopa IiJl HABaHTAKEHHSIM IPOTATOM PO3PaxyHKOBOTO MEPiojy, TOIMHY;

TH — yac HaxOJPKeHHS TpaHcdopmaropa i Hanpyroko MPOTSIroM po3paxyHKOBOT'O Nepioay, TOIUHH.

2.1.2. 1511 piBHA iHpOpManiiiHOTO 3a0e31medeH s b BTpaTi BU3HAYAIOTHCS 3TiHO 3 1.7.3 MeToqnIHIX peKOMEHIAIIIMH.
2.1.3. BuxinHi nasi aist po3paxyHky BrpaT HaBeneHi B Tabnuui 1 [Iponosxenns JJonarka 8.

2.2. Po3paxyHoOK BTpAT B JiHisix ejekTponepenasanus (JIEIT).
2.2.1. Ins piBHs iHpopMaIliifHOro 3a0e3neueHHs] A BTpAaTH BU3HAYAIOTHCS BIMOBITHO 10 1.7.2, 7.5, 7.6 MeToaMIHUX

peKoMeHzalii 3a popmyaamu.
2.2.1.1. Brpatu aktuBHOi eHeprii y kBt rox B mposomax (I1JI) abo xminax xabemnis (KJI) po3paxoByroTh 3a popMyInoro:

AW, P =a-12.R,, -k%-T,-10°°

ne d - xoedilienT, 1m0 HopiBHIoE 3 171 TpudaszHoi Mepeki i 2 st oxHohasHoi Mepexi;

I - CepeIHE MPOTATOM PO3PaxXyHKOBOTO TEPioy JAiroue 3HaYeHHs cuiu cTpymy JIEIT, kBazpat sKoro 004UCITIOETHCS

3a hopMmyroro 7.3 MeToanaHuXpeKOMEeH A, A;
n
REK = Z R Im Im — eKkBiBaIeHTHHH akTHUBHUH orip dhasu JIEIT, Owm;

m=1
R 7m — IHTOMUiA onip dasu m-roi xinsuku JIEIT i3 oqnakoBuM nepepizoM nposoy (kabemo), Om/kM;

|m — nowxuHa M-toi ninsaku JIEII i3 ogHakoBuM nepepizom npoBony (kadento) 3 ypaxyBaHHSM HOTO NPOBUCAHHS,

YKIaIaHHs «3MIiHKOI0» TOIIO, KM;
N — kinpkicts ainauox JIEII i3 ofHaKOBUM IepepizoM mpoBoy (kabento);

2 .. .
k o koediienT popmu rpadika HaBantaxeHus JIEIT;
TP —gac po6otu JIEII mix HaBaHTa)KEHHSM MPOTATOM PO3PAXyHKOBOTO IEPioy, TOIMHH.

2.2.1.2. Brpatu peaktuBHOI eHeprii y kBAp-ron B JIEII po3paxoByroTh 3a GopMyJIor0:
Q) _ 2 2 -3 _
AW, =a- 17 X e -k@ -T,-10 _ZAQm ’ Im Ty = (xkBAp-ron)
m

n
e X EK — Z X ITm Im — eKkBiBaJIeHTHUH 1HAYyKTHBHAN omip dhasu [T (KJI), Owm;

m=1
X 17m — TATOMEH iHAyKTHBHKH onip dasn m-toi ximstaku [T (KJT) 3 oxHakoBuM mepepizoM mpoBoy, Om/kM;

|m — nomxuna M-toi mimsaku T1JT (KJI) 3 oqHAKOBOO IUIOIIECIO TIEPEPi3y MPOBOAY 3 ypaXyBaHHIM HOTro MPOBHUCAHHS,

YKIaJaHHs «3MIHKOI0» TOIIO, KM;
AQpy, —nuTOMa reHeparlis peakTHBHOT ToTykHOCTI M-Toi tinstrku ITJT (KJT) 3 0/1HaKOBOKO IIIOIIEIO TIepepi3y MpoBoy,

KBAp/kMm;
N — xinekicTs gingaox JIEIT i3 oqHaKOBAM HepepizoM IPoBOAY (KaGemmo);

U y - HominanbHa Hanpyra I (KJI);
TP —gac po6otu JIEII mix HaBaHTa)XEHHSM MPOTITOM PO3PAXyHKOBOTO IEPiOy, TOIMHH.

TH — vac HaxopxeHHs [T (KJI) mix Hanpyroro, ToOAWHH.
ko U < 110 xB (mos T1JT), abo U < 20 B (mmst KJI) apyruit nogaHok y GopMyti IPHHMAIOTh PIBHAM HYJITIO

2.2.1.3. KiimaTruHi BTpatu enektpoeHeprii y kBt -rox B i3osmsrii I1JT po3paxoByroTh 3a (OpMYJIOH0:

(P) _ 3
AW =AW, . -1,-T, -10°/8760
ze AVVB copiir IMUTOMI CepeIHBOPIYHI BTPATH eNeKTpoeHeprii B i3oiriii [1J] i-ro cTyrmeHs Hanpyru y F-ToMy perioHi,

THC.KBT-TO /KM;
Ii — nosxwuHa [1J] i-ro crynens Hanpyru, KM.

2.2.1.4. Brparu enextpoeHeprii y kBt rox B i3osmsiii KJI po3paxoByroTs 3a pOpMyIIor0:

j

AW =3 (AQ,, -1, ) 195 T,
1



e AQO j - IMTOMA 3apsijiHa IIOTYXHICTh Kabero j-ro monepeuHoro nepepizy, KBAp/km;

ij — cyMapHa JoBxuHa AisHOK JIEIT, BUKoHAHHX KaOeleM j-To MOMEPEYHOro

nepepisy, KM;
tg0 — tamrenc kyTa mienekTpudHUX BTpaT;

TH — gac "HaxomkeHHA KJI mig Harpyroro 3a po3paXxyHKOBHH IIepiof], TOIMH.

2.2.2. JIns piBHs iHopMaliiiHoro 3ade3nedcHHs b BTpaT BU3HAYAIOTHCS BIAMOBIAHO 10 1.7.4, 7.5, 7.6 MeToauaHuX
peKOMeHaaIIii.

2.2.3. Buxinni paHi 118 po3paxyHKy BTpaT HaBeaeHi B Tabmumi 2 [Ipogosxenns Joxatka 8.
2.3. Po3paxyHoOK BTpPaTH eJIEKTPOEHeprii B peakTopax

2.3.1. [Ina piBaa iHopMariitHoro 3ade3medeHHs A BTpaTH BH3HAYAIOTHCS BigNOBigHO m0 1.7.2.4, 7.2.5 ta 7.2.6
MeTognyHUX peKOMEHAail 3a GopMyIaMu.

2.3.1.1. Brparu aktuBHOI eHeprii y KBt-rox B TpudasHux rpynax crpyMooOMeKyBalbHHX PEaKTOPIB PO3PaxOBYIOTh
3a opMyIaMu:

|2

AWSP) = 3. APy K T,

2
HOM

ae I - cepesiHe MPOTATOM PO3PaxyHKOBOIO Mepiofy JAirode 3HadeHHs cunu cTpymy JIEIL, A;
I HOM  — HOMIHAIBHUI CTPYM peakTopa, A;

APHOM. — BTpATH aKTUBHOI OTYXKHOCTI B OZHIH (pa3i peakTopa 3a HOMIHAJIIEHOTO CTPyMy, KBT;
k2 . .
o koe(iieHT popmu rpadika HaBaHTAKEHHS;

TP —Yac pO6OTI/I peaKkTopa Hi,[[ HaBaHTa)>XCHHAM, T'OIWHU.

2.3.1.2. Brparu peaxTtuBHOi eHeprii y kBAp-ron B TpudasHUX TIpymnax CTPyMOOOMEKYBalbHUX  PEAKTODIB
PO3PaxoBYIOTH 32 (HOPMYJIIOLO:

Q) _ 2 2 -3
AW =3.12. X, k2, -T,-10
ae X HOM. — HOMiHalbHUM IHAYKTUBHUI omip peakTopa, Om;
Tp — yac poOOTH peakTopa il HABAHTAKCHHSM, FOJHHU.

2.3.1.3. BrpaTtu akTHBHOI eHeprii y KBT'To/1 B IIYHTYBaJbHOMY PEaKTOPI PO3PaXOBYIOTh 32 (hOPMYIIOHO:

(P) _
AW =AP.,, T,
ne APHOM — BTpPaTH aKTUBHOI MOTY>KHOCTI B PEaKTOpi 3a HOMiHAJIbHOI HaNpyrH, KBT;
TH — Yac HaXOJPKEHHS peakTopa MiJl HapyTrok, FOANHH

2.3.2. Inst piBHA iHpOpManiiHOTO 3a0e3medeHHss b BTpaTh BU3HauaroThes Bimmosimuo mo m.7.4.4, 7.4.5 ta 7.4.6
MeToanyHUX peKOMEHIAMIN

2.3.3. BuxinHi gaHi 118 po3paxyHKy BTpaT HaBeaeHi B Tadmmmi 3 [lponosxenns Jonarka 8.

2.4. Po3paxyHoK BTpaT y 30BHillIHiii ’KUBWIBHIii Mepexi Ta BHYTPIIHbOOY IMHKOBHX MepeKax

Brpatu enexkrpuuHoi eHeprii, OB’ sI3aHi 3 €J1eKTPOIocTayaHHsAM Oy IMHKY, 3T1JHO 3 BAMOTaMHy MyHKTY 7.9 MeTouaHux
peKOMeHaIliil, BU3HAYAIOTh SIK CyMy BTpaT y 30BHIIIHIM )KMBMIBHIA MEpeXi Ta BHYTPIIIHIX Mepekax 0araTomoBEepXOBHX
XKUTIOBUX (0(hicHUX) OyIMHKIB.

Brparn enextpuuHOi eHeprii y BHYTpIIIHIX Mepexax 0araTONOBEPXOBHX JKHTIOBUX (0(icHHX) OyAWHKIB MOTPiOHO
004YHnCITIOBAaTH U1l KOSKHOTO 13 BBOJIIB SIK PI3HMIIO OJJHOYACHUX ITOKA31B JIYMIbHUKA ENIEKTPUYHOI €HEeprii, BCTAHOBIEHOTO
Ha BBOZI Y XMTJIOBHH OYAMHOK 1 JIUWIJIBHHKIB, 32 SKMMH 3/IHCHIOIOTH OOJIK €JeKTpOeHeprii Ha BHYTPIIIHbOOYIMHKOBI
noTpedu (OCBITJICHHS CXOMIB, CXOJOBHX KIITHH, KOPHAOPIB 1 TEXHIYHMX IOBEpPXiB; NOTpeOM BOAOMOCTaYaHHS 1
TEIJIONOCTaYaHHs; CBITII03aropoxa; podora midriB Tomo) Ta y GisnyHuX (FOpUAMYHNX) 0Ci0 BOr0 Oy IHHKY.

YV pasi BiACYTHOCTI JTiYMJIBHUKA Ha BBOJII Y 6araTomoBepXoBUil KUTIOBHH (odicHn) Oy TMHOK ab0 IiumiIbHUKA 00Ky
BHYTPIITHLOOYIMHKOBHUX MOTPeO a00 HEMOMIIMBOCTI OAHOYACHOTO 3YMTYBaHHS TOKAa3iB JIIYWIBHUKIB, 3HAYEHHS BTpaT
eJIeKTPUYHOI Heprii, OB’ A3aHUX 13 €TEKTPONIOCTAYaHHAM OyIHHKY, PO3PAaXOBYIOTh SIK CyMy BTPAT Y 30BHIIIHINA >KUBUIbHIN
Mepexi, BHYTPINIHBOOYIMHKOBI Mepeki JKMBJICHHS CIOXHBadiB (KBapTup, OGiCiB TOmIO), BTpar y JIYAIBHHAKAX
€JICKTPUYHOT €Heprii Ta BTpaT B ONOpax KOHTAKTHUX 3’€JHAHb BiATay>KE€Hb /0 JIUYMIbHHKIB.

2.4.1. Brpatu akTUBHO] eJleKTpoeHeprii B KBT Tox y 30BHIIIHII Mepexi 00YHCITIOITE 3a (OPMYJIaMH.

2.4.1.1. Y pa3i BCTaHOBJIEHHS OKPEMUX JIIYMIIBHUKIB HA BHY TPIIIHBOOYJMHKOBI IOTPEOH, a 3araJbHOO0YANHKOBHI 00K
(abo o6k ro mix’i3nam) BiacytHiH («BII»):



2
2
WS+ DT W | W
AW}Z): X Lran T k;R3|31073
H-

2.4.1.2. Y pa3i BCTaHOBJICHHS 3aralkHOOYIMHKOBOTO 00Ky (2060 00Ky 1O i’ i31aM) Ta BIACYTHOCTI JIIYMIBHAUKIB HA
BHYTPIIIHROOYAHHKOBI ToTpedn («3b») ab0 y pa3i BCTaHOBICHHS 3arajJbHOOYANHKOBOTO 00Ky (200 001Ky 1o mix i3gam)
Ta JIYMIBHUKIB HA BHYTPIiMIHH0O0yAnHKOBI moTpedn («3Bb BII») Ta HEMOKIMBOCTI OJJHOYACHOTO 3UYMUTYBAHHS 3UUTYBAHHS
MOKa3iB 3 JIYMIBHHUKIB CIIO)KUBAYiB!

W( )2 L \W (@2
e k2R, 1,107
u2-T

24.13. YV pa3i BimcyTHOCTI OyAb-SKOTO 3araibHOOYIMHKOBOrO 00JiKy e\e Ta BiJCYyTHOCTI JIYMIBHHKIB Ha
BHYTPIIIHOOYANHKOBI TOTpebH («O/b»):

WITH
P k m ’ -3
ij_ﬂ,,?:—uz — k2R, -1,-10
L T-cos“ @

AW = -

2.4.1.4. BuxinHi naHi 11 po3paxyHKy BTpaT B 30BHILIHINH Mepexi HaBeseHi B Tabnuui 2 [Iponoexenns donatka 8.
2.4.2. BTpatu akTUBHOI eJIeKTpoeHeprii B KBT-Tox y BHYTPIIIHBOOYJMHKOBIH Mepexi 00UHCIIIOITH 3a GOpMyJIaMu.

2.4.2.1. Y pa3i BCTaHOBJIEHHS OKPEMUX JIIYHIIBHUKIB HA BHYTPIIIHBOOYJMHKOBI TOTPEOH, a 3arabHOO0YANHKOBUI 00K
(abo 06k mo mix’i3mam) BincyTHiH («BID»):

(P)
ZWm,k |
2 pk -3
AWP) =Am S 2 LR 2R
.M.k 2 &b He 6.k n.k
uz.-T 3
2.4.22. V pa3i BCTaHOBJICHHs 3araJlbHOOYIUHKOBOTO 00Ky (abo o00miky mo mix’i3gam) Ta JIYMIBHHUKIB Ha
BHYTpimHKOOYAMHKOBI T0Tpedn («3b BII») y pa3i HEMOMIIMBOCTI OJHOYACHOTO 3YHTYBAHHS ITOKAa3iB 3 JIYMIGHUKIB
CIOXHBAYiB:

AW(P):Z ( o

|
A k2K, Ry | |10
~  K2.U2.T 3

2.423. YV pa3i BimcyTHOCTI Oyap-SKOTO 3araibHOOYAMHKOBOTO OO0MiKy e\e Ta BiJCYyTHOCTI JIYMIBHHKIB Ha
BHYTPIIHBOOYAMHKOBI T0Tpedu («O/B») a00 BCTaHOBIICHHS 3arajbHOOYIMHKOBOrO 00Ky (a00 00Ky 1O mix’i3aaM) Ta
BIZICYTHOCTI JIIYMJIbHUKIB Ha BHYTPIIIHBOOYTMHKOBI oTpedu («3b»):

(P)
S YW |
AWD =Sk 2 g2k R |, 25107
~ K2.UZ.T o

P . . .
e \N6 . — CIIOKMBAHHS aKTHBHOI €HEpril Ha BHYTPIIIHLOOYANHKOBI IOTPEOH MPOTATOM PO3PaXyHKOBOTO IEpiofy,
kBt'rox;

P .. .
Wn(] k) — CIIO)KMBAHHA AKTUBHO1 €HEPT11 #1-M CIIOKMBAYEM k-ro crosika IIPOTATOM PO3PaxXyHKOBOTO I€pioay, KBT'FO)I;

@) . . . .
ng,,. — CHOXWBAHHS PEAKTUBHOI €Heprii Ha BHYTPIIHFOOYINHKOBI IOTPEOH MPOTITOM PO3PaXyHKOBOTO MEPiofy,
kBAp-rox;
k2 .. . .
o — Kkoediuient Gopmu rpadika HaBaHTAKEHHS;

R , — NIUTOMUI aKTUBHUH orip Kabemnro (MPOBO/LY) 30BHIIIHBOI Mepexki, OM/KM;

I , — JMOBXHHA Kabemo (IPOBOJy) 30BHIIIHLOT MEPEXi, KM;

T — TpuBanicts po3paxyHKOBOro Mepiosy, FOIMH;
M - xinbkicTh KBapTUP (0(iciB), NPHEAHAHUX [0 CTOSIKA;

K — kinbkicTs cTosIKIB.



W6( ) — CIIOXKMBAHHS aKTUBHOI €HEPril MPOTArOM PO3PaXyHKOBOTO MEPIOAy 3a MOKa3aMH JIIYMIbHHKA Ha BBOML Y
OyauHOK, KBT TOJ

W(Q)

6.6.1. — CIIOKMBAHHSI PEaKTUBHOI €HEprii Ha BHYTPILIHFOOYANHKOBI IOTPEOH NMPOTATOM PO3PaxyHKOBOTO Mepioiy,
kBAp-rox;

cos ¢ = 0,9 — cepenHiit KoediIieHT MOTYKHOCTI y 30BHIIIHIA MEpExKi.
R ok - IMTOMUIT akTUBHHUIT omip Kabemto (mpoBoxy) K-ro croska, OM/KM;

Iu.k — IOBXKHHA KabeJro (TPOBOJIY) HEPO3TaIyKEHOI YaCTHHH K-To cTosKa, KM;

Ip.k — JIOBXHHA Kabelo (POBOY) PO3ranyKeHOi YacTHHH K-ro CTOsIKa, KM;

k

npuitvaersest s miniit 3 Ry /Ry =1 pisriam 1,13, s mimiii 3 Ry /R, =2 pisemm 1,20 (R, i R, — onopu nyssosoro i
(hazHOTO TIPOBOIB BiAMIOBiAHO, OM).

4c - KoedimieHT 36inbpmieHHs BTpar B iiHil 0,38 kB cToska 3 HECUMETPHMYHUM HaBaHTa)keHHAM (a3, AKuii

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

2.4.3. Brpatu enexkTpu4HOi eHeprii B JIYMWJIbHMKAX Ta y 3’€IHAHHSIX BHYTPILIHBOOYAMHKOBHX Mepex B KBT-Tox
004HUCITIOIOTH 32 opMyITaMu.

2.4.3.1. Brparu eneKkTpu4HOi eHeprii B JIiYMIbHUKAX

AW =>'N,-P-T-10°

e Ni - KUTBKICTh JIIYMIBHUKIB | -TOTO THILY;

P. - Brpatu enexrpuunoi eneprii B AiunabHEKax | -TOro THITy BiANOBiAHO 0 NacmopTa JiYMIbHHKE, BT;
T — TpuBanicts po3paxyHKoBOro nepiofy (BM3Ha4a€ThCA BUXOAUH i3 11i710J060BOr0 PEKHUMY POOGOTH), FOIMH.

2.4.3.2. Brparu enekTpu4HOi eHeprii y 3’€IHaHHAX BHYTPIIIHbOOYJMHKOBHX MEPEX:
P 2 2 —3

AW =N_-1?.R -k2-T-107°,

N , - KUIbKICTh KOHTAKTHMX 3’€THAaHb Ha BiATaly>KEHHAX [0 TiYMIbHHKIB;

| - cepenniii cTpym dasu, A;
RZ - Omip KOHTaKTHOTO 3’ €qHaHHS, OM.

2.4.3.3. BuxizaHi JaHi 1y1s po3paxyHKy BTpaT B JIYMIbHUKAX Ta Y 3’ €IHAHHSIX BHYTPIIIHHOOY IMHKOBUX MEPEK HaBeIeHI
B Tabnuui 5 [ponosxenns Jonarka 8.

2.4.3.4. [Ins 3aiiicHeHHS pO3paxXyHKY BTPAT Y BHYTPIIIHEOOYANHKOBHX Mepekax CIIOKHBAY MA€ MOBITOMUTH
Omneparopa CHCTEMH PO3IOJUTY [IO0 BUXIJAHUX JNAHHUX EIEKTPOMEpPEeX OyIUHKY.

VY pasi BiICYTHOCTI JaHUX 1010 BHYTPIIIHbO OYJMHKOBHX MEPEXK BTPATH HE PO3PAXOBYIOTHCS, OOCATH CIIOKHUTOT
eJIEKTPUYHOT eHeprii, BU3HAYEHHX 3a MoKa3zaMH 3aco0iB 001Ky CroknBaua He KOPUTYHOTHCSI.

Buxinni naHi a1 po3paxyHky BTpat

(ckopoueHa Ha3Ba CrioxmBaya)

Anpeca 06’ekTa:

Ta6auus 1. Buxiani 1ansi Jjisi po3paxyHky BTpaT B TpaHcgopmaTopax
[TacnopTHi maHi

Tlopsinok po3mnoiny BTpat

XapakTepucTHKa Brpatu
Ne . . Un, kB Brpatu, kBt ClIOHBAHIE STIMHO | moxaroTses «f, ETE?P;—
3a | Higcranuis PILTIT | Sh., Iax, | Uks, | tabmmb7.1-7.3 | piguivatorses BI/I?(O]:)J:/ICTOB_HOHSI/
. KBA % % MeroanuHnx «B», ne
BH HH | Pux Pk3 pexoMeHaLii* | napaxoByroThes | PAHCHOPTYBAHHA
«H/Hy ** W, «-»
1 2 3 4 5 6 7 8 9 10 11 12




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

. E m [Mopsimok posnominy BTpaT
< 2
= N .
HazsBa enemenra z 2 R g XapakTepuctuka
No CIEKTPHIHOI GiE E Dﬁ s CIIOKMBAYiB 3T1IHO Brparn .
/ R . . o E g s Mapka JIEIT| % Tabmuups 7.1-7.3 nomarotees «/I», | Brparu crinbHOr0O
3a/In (30BHILIHBOT) Mep?::fl* 2 2 E 2 g MeTOIMIHIX BiIHIMAIOTECS | BHKOPHMCTAHHs/
cnioxxuBayva I1J1I, KJI 2 B o £ =S¢ peKoMeHaii* «B», He TPaHCHIOPTYBAHHS
~ Z = HapaxoBYIOThCS Wy, -pFEE
«H/Hy **
1 2 3 4 5 6 7 8 9
Tab6auus 3. BuxigHi 1aHi 1jis po3paxyHKy BTPAT B peakTopax
ITacnoprHi maHi peakropa INopsinox po3momiiay BTpat
Hasga XapakTepucTuka Brpatn
€JIEMEHTa CHOXXHMBaYiB 3T1THO
No . JOJAIOTHCS .
v eNeKTPUUHOI o Usiom, 1 Brparu (na IHZ[VYKTI/.IBHI/I a6 7.1-7.3 I, Brpatu crinibHOro
mepeni | G|k | MO | eoow | Memommmm | iinaonn | SRORERIE
CIIOKHBaYa HOM, HOM, UM pexoMeHpanii* «B», He P pTy***
kBt HapaxoBYIOTh «, «»
cs «H/Hy **
1 2 3 4 5 6 7 8 9 10
Taoaunus 4. BuxiaHi gaHi AJs1 po3paxyHKy BTPaT y BHYTPillIHbOOYIMHKOBHX MepeKax
Buxigai mani Buxigai mani =
. . o . .
OyIuHKY BHYTPIIIHFOO0Y TMHKOBOT & . § A [opsinok po3noainy BTpaT
MepeKi 5 3 g 9
. 2z S 2
HasBa enemenra o & Y E - £E . E B
MIpUETHAHHS 10 = . 2 T o 2 e > Ay
. . 5 5 S5 2 Z 55 5 § = R ¥
o | somimnol 2| 222 S5y | E2E EZ | Sugil mwan e crimon
— ~ H
3a/m PKHBHITBHOL =% & 22E M bliet oE & o g iz 0M gnoaa}oﬂ,cg «/I»,| BUKOpHCTaHHS
Mepexi =g| 8| 28 apia 2% g EZ 5|l 2—=3 5 89l i CBY/
E ¥ £ 5 &= G 5 I E 8 S|l =g § Q| BIAHIMAIOTHCS (CB)
CIIOXKHBAUa S| 2| ggE| MO o8BS | §ES| S22 | E LY Brume TPAHCIIOPTYBAHHS
P BPY 2o = 2 g £ | (mposomy)| £ 7 § 250 g g 5 om T
(I'PILL, ) a0 § g2z S 2o g g5 o g g o |HapaxoByloThCA (T)
5~ £ 3 é g 5 = ; g M 2'g o % «H/H» ** Wy, (nFEE
— (s} =
g | 2| g 3 SR g 3
g ) g | T 5
1 2 3 4 5 6 7 8 9 10 11 12

Taoauus S. BuxiaHi gaHi 1151 po3paxyHKy BTPAT B JiYWJIbHUKAX TA KOHTAKTHHUX 3’ €ITHAHHAX OYJINHKY

BuxinHi naHi OyIuHKY

Jis po3paxyHKy BTpAT B JIIYHIEHUKAX J1s po3paxyHKy BTpaT B KOHTAKTHHX
3’ € THAHHIX
Tun mivuibHAIKa Brpartu
No €NeKTPUYHOT Kinbkictsh
sa/m .KlJ'II:.KICTL. . €Heprii B ' K’OHTaKTHI/IX Onmip
JIYUILHUKIB JIYUIBHUKAX 1-TO 3’€IHaHb Ha KOHTaKTHOTO
i-TO THIY, THUITY BiAOBiTHO BiJIraITy>KeHHSX JI0 3’€IHAHHS,
Ni, ox. JI0 TacropTa JIYUIILHUKIB, Rz, Om
JIYUIbHUKA, Nz, ox.
Pi, Br
1 2 3 4 5 6

*%x

Kononka 3anosnioemucs 0as pisns inghopmayiiinozo sabesnevenns A. Y pasi eiocymnocmi inghopmayii wooo popmu epaghixa,
roegiyicnm gpopmu epaghixa nasanmazxicenns kgp2=1,15.
Axwo pospaxynxogi 3acobu obniky Cnoscueaya 6CMAaHOBNeHi He Ha Medci po3noodiny O6ananHco8oi HANeHCHOCHI
eflekmpomepedic:




*kKk

*kkk

*kkkk

«» - pospaxynkosi 3acobu obnixy Cnodcusaua cmaHosneHi nicis MOYKU npooa’icy, oocsae enekmpudHoi enepeii, usHaveHul
3a nokasamu makozo 3acody oOnKy, npueoOUMbCs 00 8iON0GIOHOI Medici DANAHCOB0I HANEHCHOCTI eNeKmpPoMePeduC
WAAXOM OOHAPAXYBAHHA mMpam elekmpuyHoi enepeii 6 mepexci Cnoocusaua 6i0 MoOuKU NPoOOaAxcy 00 Micys
6Ccmano8nents 3aco0ig 00NiKy;

«B» - pospaxynxoei 3acobu obnixy Cnodcusaua 6cmanogieHi 00 moyKu npooaxicy, 00cse eneKkmpudHoi enepeii, eusHavenull 3a
NOKA3aMu makoz2o 3acody 00Ky, Npusooumvcsi 00 B8iON0GIOHOI Medci 6ananco8oi HANEHCHOCMI eNleKmpoMeperC
WIIAXOM 3HAMMS 6MPAm eneKmpuyHoi eHepeii 6 Mepedcax iHuux 61aCHUKIG.

Ao pospaxyurosi 3acobu 001Ky Cnodcueaua 6CmaHo8IeHl Ha MexCi pO3nooiny 6aNaHCO80T HAIEHCHOCTI eNeKMPOMEPeNC:

«By - mepeoici iHuwux 81aCHUKIB, WO BUKOPUCIOBYIOMbCS 01 nepedaui enekmpuunol enepeii Cnoxcusavy, cyocnoscusauy (00
11020 MOUKU NPooaxicy) abo 6 mepexci eleKmponepedasaibHoi opeanizayii, 3Haxo0smvcsa nio obnikom Cnoogicusaua,
06cse empam eneKmpudHoi eHepeii 6 mepedxicax IHWUX BIACHUKIB, BIOHIMAEMbCA 68I0 00cA2y eNeKmpuyHoi enepeaii,
BUZHAUEHO020 3a noKazamu 3acoby obniky Cnoscusaua.

«H/H» - enemenm enekmpuynoi mepesici GUKOPUCmo8yemucsi st nepedadi enekmpudnol enepeii 6 mepeoici inuux cy6 ekmie
20Cn00aplosantsa, 00cAzU 8mpam eieKmpudHoi eHnepeii 8 mexuono2iunux erekmpuunux mepesxcax Cnoorcusaua, wjo
noe’s3ami 3 nepedauero eleKmpudHoi enepaii 8 eleKmpuyHi Mepexci IHuuUxX cy6 €Kmie 20Cno0apro8anHs, BKIIOUAIOMbCs
0o sumpam Onepamopa cucmemu po3nooiny, 3 HACMYNHUM 3MEHWEHHAM 00CA2y elekmpoenepeii, wo Haoiiuios 0o
mouku npodadicy Cnodjicusaua - 614CHUKA YUX MEPediC.

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

20CN00apIOBanHts;

«-» - eleMeHm eleKMPUYHOI Mepexci He UKOPUCTOBYEMbCA O nepedadi eleKmpuyHoi enepeii 8 mepexci inwux cyo ekmia

20CN00apIOBaAHHS.

Jna KJI 3 nominanenoto nanpyeoro 6 kB i euwje nposodumvcs pospaxynox eémpam 6 izonsayii KJI, y pasi me nodanmus

Cnoorcusauem 0anux wjo0o poky esedenns ¢ excnayamayii KJI snauenns maneenca Kkyma 0ieieKmpuiHux 6mpam npuiMaenuest

0,022.

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

BUKOPUCIAHHAM NUMOMUX CEPEOHbOPIYHUX 8MpPam eieKmpoeHepeii 8 i301ayii.

Cnoci6 opeanizayii obniky cnoocusannsn ele: «ACOE» - eécmanoereno JIV3O//ACKOE, «35 BIl» - ecmarnognenuil
3a2anbHoOYOUHKO8UIl 001K (ab0 00aiK no nid’i3oam) ma okpemi MIMUTLHUKU HA 6HYMPIWHLO0YOUHK08I nompedu, «BIly -

B8CMAHOBNEH] OKpeMi TIYUTbHUKU HA 6HYMPIUHbOOYOUHKO8] nompebu, a 3a2anbHo0yOunKosull 00k (ab6o obnix no nio‘izoam)

giocymnii, «3b» - Hasenuu 3a2arbHOOyOUHKOSUL 001K (a0 001K no nid i30am) AUUTLHUKU HA GHYMPIUHbOOYOUHKOST

nompebu eiocymui, «6/o» - Giocymuiti 0yOb-sAKuil 3a2anbHOOYOUHKOSUT 00Nk e\e ma 6I0cymui NYULLHUKU HA

GHYMPIUHLOOYOUHKOGL NOMPeOU.

Omnepartop cucurem CnoxuBay

«

(mocana, T1.LB., migmnuc) (mocana, TLLB., miamnuc)

» 20 p. « » 20 p.




