ss HA®PTOIAS

TENNO  @INIA «sHOBOPO3AINECEKI ENEKTPOMEPEXI»

Jonarok 8

1o JloroBopy croxuBava Impo
HAJAaHHS MTOCIIYT 3 PO3TOJILTY
eJIEKTPUYHOT eHeprii

HOPAJOK PO3PAXYHKY BTPAT
eJIeKTpoeHeprii B Mepe:ki cnoxkuBaya

et nopsioK ckiIaaeHo BiqmoBiHo 10 [1paBui po3apiOHOro pHUHKY eNEKTPHYHOI €Heprii, 3aTBEPPKEHNX MOCTaHOBOIO
HKPEKII Big 14.03.2018 Ne312, Komekcy koMepliifHOrO OONIKY €IEKTPUYHOI CHEprii, 3aTBEp/HKEHOr0 IOCTAHOBOIO
HKPEKII Bix 14.03.2018 Ne311, ta MeToanuHuX peKOMEHALill BU3HAUEHHS TEXHOJIOTIYHMX BHTpAT €JIEKTPOSHEPTil B
TpaHchopMaTOpax 1 JHISIX CJICKTPOIepeaBaHHs, 3aTBEP/HKCHUX Haka3oM MiHeHepropyrinis Ykpaiau Big 21.06.2013
Ne399 (nani - MeroanuHi pekoMeHarii).

1. CnoxuBau (BIAaCHHK EIEKTPUYHHX MEPEeX), TEXHOJIOTIUHI EJEeKTPUYHI Mepexi SKOro BHUKOPHCTOBYIOTHCS
OnepaTopoM CHCTEMH PO3MONLTY IS PO3MOAUTY CJICKTPUYHOI CHEprii B EJICKTPHYHI Mepexi CyOCHoXuBauiB abo
TPaHCIIOPTYBAaHHIM €JIEKTPUYHOI eHeprii B eleKTpruHi Mepexi Oneparopa cucTeMu po3noailny, Mae Hagatu Oneparopy
CHCTEMH PO3MOAINY y IMOBHOMY 00Cs31 HeoOXiqHI BUXiAHI HaHi 1y BU3Ha4deHHs B nepenbauenomy ITPPEE nopsaky
BEJIMYMHH TEXHOIOTIYHUX BTPAT EJIEKTPHUYHOI €HEpTii, 1110 MOB's3aHi 3 pO3IOIIOM, TPAHCIIOPTYBAHHSM €JIEKTPHYHOI eHepril
B €JICKTPUYHI MEpEeXi 1HIIMX yYaCHUKIB pO3ApiOHOro pUHKY. Y pa3si BiACYTHOCTI y OBHOMY 00CS31 HEOOX1THUX BHXIJHUX
JAHUX JUIl BU3HAYEHHS TEXHOJIOTIYHUX BTPAT ENIEKTPUYHOI eHeprii, 10 TOB's3aHi 3 PO3MOMIIOM, TPAHCIIOPTYBAHHSM
ENIEKTPUYHOI eHeprii B eNEeKTPUYHI Mepexi IHIIMX Y4aCHUKIB pO3JpiOHOr0 PHHKY BTPaTH HE PO3PaXOBYIOTHCS, OOCSATH
CHOXXUTOI €JIEKTPUYHOI eHeprii, BU3HAUeHI 3a MoKa3aMu 3aco0iB 00miky CrioxuBada, He KOPUTYIOTCSL.

Jdnst po3paxyHKy BTpaT BHKOPUCTAHO JaHi, 3a3HaueHi B Tabmuusax 1-5 mpomoexkenHs nporo Jlomatka, AKT
pO3MexXyBaHHsS 0aJaHCOBOI HAJIGKHOCTI €NEKTPOMEPEk Ta eKCIUTyaTalliiHOi BiINOBIiJAJBHOCTI CTOpPIH Ta OAHOMIHINWHIH
cxeMi, 1o € JoAaTkamMu 6 Ta 7 70 LBOro J0T0BOpY.

o Hananus CrioxuBayeM (OCHOBHUM CIIO)KMBA4EM) MOTOJIKEHOT'0 B YCTAHOBJIEHOMY TIOPSIKY KOLITOPHCY BUTpAT Ha
YTPUMAaHHSI TEXHOJOTIYHUX EJIEKTPUYHUX MEPEeX, SKI BUKOPHUCTOBYIOTHCS JUIs PO3IOALTY Ta/ab0 TpaHCIOPTYBaHHS
ENIEKTPUYHOI eHeprii, Il TEXHOJIOTYHI BUTPATH MOKJIa1atoThesi Ha CriokuBaya (OCHOBHOTO CIIOXKHBAYa).

2. Bu3HayeHHs BTPAT B eJ1eMEHTAaX eJIeKTPUYHOI Mepexi.

Ta6umumi 3 Buxigaumu ganumu (Tabmuus 1-5 Tpogosxenns Jlonatka 8) miist HEMOOYTOBHX CIIOKHBAYIB 3aIIOBHIOIOTHCS
y pasi:

- BCTAHOBJICHHS PO3paxXyHKOBUX 3ac00iB 001Ky CrioxkrBada He Ha MeXi 0anaHCcOBOI HAJIGKHOCTI HOTo eNeKTPOMEPEK;

- BUKOPUCTaHHsI TEXHOJIOTUYHHX eJIEKTPUYHUX Mepexxk CrioKuBaua JUisl repeiadi eeKTPUYHOI eHeprii cyocnokuBayam
abo Uil TPaHCIOPTYBaHHS eNeKTpUYHOI eHeprii B Mepexxi OrmepaTopa CHCTEMH po3mojniny, (BTpaTd CIIIBHOTO
BHUKOpPUCTAHH!);

- SKIIO MEpeXi IHIIMX BIIACHUKIB, IO BHKOPHCTOBYIOThCS JUIS Tepeiadi enekTpudHoi eHeprii Croxupauy,
cyOcnoxuBady (IO TOYKM BHMIpIOBaHHS) abo B Mepexi Omeparopa CHUCTEMH PO3MOALNY, 3HAXOAATHCS IiJ| OOJIIKOM
CrnoxuBaua (BTpaTH TPAHCIIOPTYBAHHS).

OrmnepaTop CUCTEMH PO3IIO/LTY BU3HAYAE PO3PAXYHKOBUM HIISIXOM 00CATH BTPAT €IEKTPUYHOI €HEePrii B TEXHOIOTIYHUX
eNeKTPUYHHX Mepekax CrioxrBaya aBTOMaTUYHO IIOMICAILS 32 JaHUMH CIIOKHBAHHS aKTHBHOI Ta pEaKTHBHOI €IEKTPUYHOL
€Heprii 3riIHO 3 MyHKTaMu MeToAMYHUX peKOMEeHIalliil, 3a3HaueHnmu B Pozinax 2.1, 2.2, 2.3 nporo noxatka. O6csru BTpaT
eNEKTPUYHOI eHepril JomaloThes A0 (BiAHIMAIOTHCS Bil) 0OCSATiB, BU3HAYEHMX 3a TOKa3aMu 3aco0iB 00miky CroxuBaya
3aJIe)KHO BiJl CXEMH MIPHUETHAHHS 3aC00iB OOTIKY.

s moGyToBux cnokuBadiB Tabmumi 3 Buxigaumu nanumu (Tabmmms 1-2 [pomosxkenns JoxaTka §) 3amOBHIOIOTHCS
Yy pasi, SKIIO y BJIACHOCTI CIIOKMBada Mepe0yBalOTh €NEKTPUYHI Mepexki Hampyroo 1 kB Ta Bmmie, a mpmiag oOIIKY
BCTaHOBJICHUH HE Ha MEXI1 PO3IIOILTY EIEKTPOMEPEK.

Brpatu enexTpudHOi eHeprii Ha MIISMHII eEKTPOMEPEXi Bi MEXi PO3MOALTY A0 MicIlsl BCTAHOBJICHHS IIPUIIAY OOJIKY
BiTHOCATHCA HA PaXyHOK BIIACHUKA 3a3HAYEHOI JUISTHKU €JIEKTPOMEPEKi.

2.1. Po3paxyHok BTpaT eJieKTpoeHeprii B TpancdopmaTopax i aBToTpanchopmaTtopax

2.1.1 [Ina piBus iHdopMamiiiHOrO 3a0e3neueHHss A BTpaTH BU3HAYAKOTHCS 3TIAHO 3 1.7.1 MeToquIHuX peKoMeHaaIii
3a popmymamu:

(P) 2 2 -3
AWT =3-1 'RT -k(D-lO -Tp +PH.X. 'TH (xBt°Tom)
Q) _na. 12 2 103
AW =317 X5 k5107 - To +Q - Ty (xBAp-ron)
e | — cepemHe MPOTATOM PO3PAaXyHKOBOTO MEPiony Aifoue 3HAYEHHS CHIIA CTPyMY TpaHchopmaTopa, A;
k2 .. . .
» — kKoedinient popmu rpadika HaBaHTakeHHS TpaHC(HOPMATOPA;
RT — aKTUBHMH omip TpaHcopmaTopa, OM.;

PH - BTpaTH Hepobouoro xoxny Tpanchopmaropa, kBr;



XT — peaxkTuBHHMH omip TpaHcdopmaropa, Om;

QH 'x_— PEAKTHBHA IIOTYKHICTh BTpaT HEPOOOIOro Xony TpancdopmaTopa, KBAp;

TP — gac poboTH TpaHc(hopMaTopa Mijl HABAaHTKEHHSM IPOTATOM PO3PaxyHKOBOTO IEPioy, TOIUHY;

TH — Yac HaXODKEeHHs TpaHc(hopMaTopa il Hallpyroro MpoTAroM po3paxyHKOBOTO IEPioy, TOJUHH.

2.1.2. lna piBHs indopManiiiHoro 3abe3nedueHHs b BTpaT BU3HAYAIOTHCS 3TiAHO 3 11.7.3 MeToANIHNX peKOMEH IaIlid.
2.1.3. Buxinni nani as po3paxyHKy BrpaT HaBeneHi B Tabmumi 1 Ilponosskenns [lonatka 8.

2.2. Po3paxyHok BTpar B JiHifIX ejJexkTponepenasanus (JIEII).
2.2.1. Ins piBHs iHQOpMaIiiiiHOro 3a0e3MeueHHs A BTPaTH BU3HAYAIOTHCS BIAMOBIMHO 10 1.7.2, 7.5, 7.6 MeTonnuHux

peKoMeHaIii 3a popMyIamHu.
2.2.1.1. Brpatu aktuBHOI eHeprii y kBr-ron B mpoogax (I1J]) abo xwnax kabenis (KJI) po3paxoByroTh 3a (OpMYIIOH0:

P) _ 2 2 -3
AW, =a-1%.R_ k2T, -10
ne a - koedinienr, mwo gopiBHIOE 3 A7 TprdaszHoi Mepexi i 2 s ogHo(a3HOT MepeKi;

I - CepeNHE MPOTIrOM PO3PaXyHKOBOIO MEPioay Mirode 3HaueHHs cuiu ctpymy JIETL, kBampat sIkoro 00YHCIIOETHCS

3a popmyoro 7.3 MeTonnIHUXpEKOMEH A, A;
n
REK = Z RH,,, Im — eKkBiBajieHTHHUM akTHBHUH omip daszu JIEIL, Owm;
m=1
an — niuromui omip ¢azu M-toi xinsaku JIEI i3 oqHakoBuM niepepizom npoBoay (kabemo), Om/km;

|m — noexxuHa M-toi ainsiHku JIEIT i3 omHakoBUM miepepizoM mpoBofy (kabelto) 3 ypaxyBaHHSIM HOro NMpOBUCAHHS,

YKJIaJ[aHHS «3MIHKOI0» TOIIO, KM;
N — xinexicts minsuok JIEIT i3 oxHakoBUM mepepizoM mpoBoay (kabenro);

2 .. .
K o koediuieHt ¢popmu rpadika HaBantaxenns JIEIT;
TP — yac pobotu JIEII mij HaBaHTa)XEHHSIM HPOTITOM PO3PaxXyHKOBOTO TIEPioLy, TOJMHH.

2.2.1.2. Brparu peakrtuBHoi eHeprii y kBAp-rox B JIEII po3paxoByroTs 3a popMyInor:

AWH(Q) —a- 1% X, - kdz) -T,-10°° —ZAQm 1, Ty = «BAp-ron)

n
e X EK — Z X IIm Im — ekBiBaJIeHTHUH iHaykTuBHUHN onip ¢azu [1J1 (KJI), Om;

m=1
X 7m — TATOMUH iHyKTHBHUE onip daszu m-Toi aitsnku [T (KJI) 3 onnakoBum nepepizom nposomy, Om/km;

|m — nosxuHa M-toi ainsiHku [1J1 (KJT) 3 ogHakoBOKO TUIONIEIO TIEpepi3y NPOBOY 3 YPaXyBaHHSIM HOTO IPOBUCAHHSI,

YKIIQIQHHS «3MiHKOI0» TOIIO, KM;
AQy, —MTOMAa reHepallis peakTHBHOI oTyXHOCTI M-Toi insHku ITJT (KJI) 3 01HaKOBOKO TLIOIIEIO Mepepizy IPOBOY,

kBAp/km;
N — kinekicte ginsmox JIEII i3 oqHaKoBUM mepepizoM mpoBoay (Kaberro);

U,, - nominansna manpyra I (KJT);
TP —vac po6otu JIEII mig HaBaHTaXEHHSM IPOTATOM PO3PAXYHKOBOTO MEPioNy, TOAWHU.

TH — vac "HaxomkeHns [1J1 (KJI) mix Hanpyroro, roguHu.
Stxmo U < 110 B (s T1JI), abo U H< 20 kB (mms KJT) mpyruit momaHoK y popMyIli MPUMalOTh PIBHAM HYITIO

2.2.1.3. KnimatuuHi BTpatH enektpoeHeprii y kBr-rox B i3omsiii [T po3paxoByroTh 3a GOpMYIIO0:
p
AW = AW,

Kiz i3.cep,i,r : Ii 'TH 103 /8760

e AWI-& cep,i,r — TIMTOMI CEPEAHBOPIYHI BTpaTH eeKTpoeHeprii B i3ouswii [T i-ro cryneHs Hanpyru y r-romy perioi,
THC.KBT-TOI /KM;
|i — noxuHa [1J] i-ro cTymeHs Hanpyru, KM.

2.2.1.4. Brparu enekrpoeneprii y kBt rox B i3omsimii KJI po3paxoByoTs 3a GpopmyIioro:

j

AW =3"(AQ,, -1, )95 T,
1



ne AQ, j - IATOMa 3apsiiHA NOTYXKHICTh Ka0elto j-ro HONEpedHOro nepepisy, KBAp/km;

ij — cymapHa noxuHa finstHok JIEIT, BUkoHaHuX KabenaeM -To MOmepeyHoro

niepepizy, Km;
tg0 — TamreHc KyTa mieNeKTPUYHUX BTpAT;

T,, —uac naxowkenns KJI nix Hanpyroto 3a po3paxyHKOBHI Mepiof, TOMH.

2.2.2. Jlns piBHs iHpOpMAaIIiifHOTO 3a0e3neucHHs b BTpaT BU3HAYAKOTHCS BIMIOBIAHO 110 11.7.4, 7.5, 7.6 MeTonnaamx
peKOMeHaIii.

2.2.3. BuxinHi naHi A po3paxyHKy BTpaT HaBeneHi B Tabmui 2 [Iponosskenns [Jonatka 8.

2.3. Po3paxyHOK BTpaTH eJeKTPOeHeprii B peakTopax

2.3.1. lns piBHs iHpopMamiiHOro 3a0e3rmedeHHss A BTpaTd BH3HAYalOThes BiAmoBigHo no m.7.2.4, 7.2.5 ta 7.2.6
MeToanyHuX peKOMEHaIN 3a (opMylIaMu.

2.3.1.1. Brparu akTuBHOI eHeprii y KBT-Tox B TprdazHUX rpynax cTpyMooOMEXYyBalIbHUX PEaKTOpiB PO3PaxOBYIOTh
3a opmymamu:
? _g. 1
AWP = 3 ‘T2
HOM

'APHOM 'k; 'TP

ne | - CEepEeIHE MPOTITOM PO3paxyHKOBOTO Iepiony Aitode 3HaueHHs cuun ctpymy JIEIL, A;

| HOM. — HOMiHaNBHUIA CTPYM peakTopa, A;

APHOM. — BTPATH aKTUBHOI MOTY>KHOCTI B OJHI/ (ha3i peakTropa 3a HOMIHAIBHOTO CTPYMY, KBT;
k? . .
o koediuieHT popmu rpadika HaBAaHTAKEHHS;

TP — yac pobOTH peakTopa IiJi HABAHTA)KEHHSIM, T'OJIUHU.

2.3.1.2. Brpatu peaktuBHOI eHeprii y kBAp-rong B TpudasHuX rpymnax cTpyMOOOMEKYBaJIbHHUX  pPEaKTOpiB
PO3PaxoBYIOTh 32 (GOPMYIIOLO:

Q) _ 2 2 -3
AW =312 X, o -K2, - T, -10
ne X HOM. — HOMiHANbHUH IHAYKTUBHUM omip peakTopa, OM;
TP — yac pobOTH peakTopa IiJi HABAHTAXKEHHSIM, F'OJIUHU.

2.3.1.3. Brparu aktuBHOi eHeprii y KBT'Toj B IIyHTYBaJIbHOMY peakTopi po3paxoByOTh 3a (hOPMYJIOK0:

(P) _
AVVP - APHOM TH
ae APHOM_ — BTPATH aKTHBHOI ITOTYXHOCTI B PEaKTopi 3a HOMiHAJILHOI Hanpyry, kKBT;

TH — Yac HaXOKEHHS peakTopa MiJ Halpyrok, TOOUHH

2.3.2. lns piBHs iH(bopMaliiHoro 3abesneueHHss b BTpaTH BHU3HAUYAKOTHCS BiANOBiAHO a0 1.7.4.4, 7.4.5 Ta 7.4.6
MeTroauyHHuX PEeKOMEH AL

2.3.3. Buxiani maHi s po3paxyHky Brpat HaBeneni B Tabmumi 3 [Ipogosskenns [Jonatka 8.

2.4. Po3paxyHoOK BTpAT y 30BHillIHiii }KUBUJIbHIiil Mepexi Ta BHYTPIIIHbOOYTMHKOBHX MepesKax

Brpatu enekTpuyHOi eHeprii, mMoB’s3aHi 3 €JIEKTPOIIOCTa9aHHAM OYAWHKY, 3T1THO 3 BUMOTaMH MyHKTY 7.9 MeTomuaHux
pexoMeHaaniif, BU3HAYAIOTh K CyMY BTpaT y 30BHIIITHIH KUBHIBHIM Mepeki Ta BHYTPIIIHIX Mepexax 0araTomoBepXOBHX
KUTIOBUX (0(hicHMX) OyIHUHKIB.

Brpatu enekTpuyHOi eHeprii y BHYTPIIIHIX Mepexax 0araTolmoBepXOBHX JKHTIOBHX (0(picHMX) OyAWHKIB MOTPiOHO
00YHCITIOBATH IJIs1 KOXKHOT'O 13 BBOZIB SIK PI3HHUITIO OMHOYACHUX TTOKA3iB JIYMIIbHUKA EIEKTPUIHOI EHEeprii, BCTAHOBIEHOTO
Ha BBOMI y JKUTIOBHH OYOWHOK 1 JIYMIBHUKIB, 32 SKAMH 3IHCHIOIOTH OOJIK €JIeKTPOEHEeprii Ha BHYTPIITHHOOYIMHKOBI
moTpeOr (OCBITICHHS CXOIiB, CXOMOBHX KJIITHH, KOPHIOPIB 1 TEXHIYHMX TIOBEPXiB; MOTpeOW BOMOIOCTAYaHHS i
TEIUIOIIOCTaYaHHS; CBITIIO3aropoxa; poodoTa JiTiB Tomo) Ta y Gi3nyHNX (FOPUANIHHX) 0Ci0 HOro OyINHKY.

VY pa3i BiICYTHOCTI JTIYMIBHIKA Ha BBOJII y 0araTomoBepXoBui XUTIOBHH (0dicHUN) OyIMHOK a00 TIYMmIbHAKA O0ITIKY
BHYTPIIIHFOOYMHKOBUX TOTpeOd a00 HEMOXKIMBOCTI OMHOYACHOTO 3YMTYBAHHS ITOKA3iB JIIYMIIBHUKIB, 3HAYCHHS BTPAT
€IIEKTPUIHOI €Hepril, OB’ A3aHUX 13 ENEKTPOIIOCTAYaHHIM OYIHHKY, PO3PaXOBYIOTh SIK CyMY BTPAT Y 30BHIIIHIH )KUBUIIbHI T
Mepexi, BHYTPINTHLOOYIMHKOBIH Mepexi SKHBICHHS CHOKHBadiB (KBapTHp, O(QICiB TOImIO), BTPAT y MUMIbHUKAX
€IIEKTPUIHOI €HEeprii Ta BTPAT B OMOPAX KOHTAKTHHX 3’ €THAHD BiJITAy>KeHB JI0 JIYMIHHUKIB.

2.4.1. Brpatu akTUBHOI eneKkTpoeHeprii B KBT-To1 y 30BHINIHII Mepeki 00UHCITIOI0Th 3a (hopMynaMmH.

2.4.1.1. Y pa3i BCTaHOBJIEHHS OKPEMHUX JIIYMIbHUKIB Ha BHYTPIIIHHOOYANHKOBI MOTPEOH, a 3araibHOOYIMHKOBHHA 00K
(abo o0k 1o mix’i3gam) BigcyTHiH («BID»):



2
2
WS+ S Wi | +wY
AW = . Jz T k3R, -1,-10°°
"

2.4.1.2. Y pa3i BCTaHOBJICHHS 3arajibHOOYIMHKOBOr0 00JIiKY (200 00JIiKy 1O MM’ 3/1aM) Ta BiICYTHOCTI JIIYMIIBHUKIB Ha
BHYTPIIHB00YIMHKOBI ToTpedn («3B») abo y pa3i BCTaHOBIIEHHS 3aralbHOOYIMHKOBOTO 00IiKy (200 00iKy 1o i’ i31am)
Ta JIYWIBHHUKIB Ha BHYTPIHb00yuHKOBI ToTpedn («3Bb BII») Ta HEMOXIMBOCTI OIHOYACHOTO 3YMTYBAaHHS 3YMTYBAHHS
TIOKA3iB 3 JIYMIBHUKIB CIIOXKHBAYiB:

W P2 w02
Uz-T

2.4.13. YV pa3i BimcyTHOCcTi Oymp-SKOro 3arajJbHOOYAWHKOBOTO OOMiIKy e\e Ta BiJCYTHOCTI JiYMIBHHKIB Ha
BHYTPIIIHBOOY/IMHKOBI l'IOTpe6I/I («O/Bb»):

2 W
AW =k m 2 k2R -I,-10°°
U? T -C0S* @

AW = Cn) k2.R -1,-10°7

2.4.1.4. BuxinHi aHi a1t po3paxyHKy BTpaT B 30BHIIIHINA Mepexi HaBeneHi B Tabnuui 2 [Tponosxenns lonaTka 8.
2.4.2. Brpatu akTUBHOI enekTpoeHeprii B KBT-To y BHYTpIIIHbOOYAMHKOBIH Mepexi 00UHCITIOITh 3a (opMyaMu.

2.4.2.1. Y pa3i BCTaHOBJICHHS] OKPEMHUX JIIYMIBHUKIB Ha BHYTPIIIHBOOYAMHKOBI MOTPEOH, a 3arajlbHOOYIMHKOBUH 00K
(abo 00:ik mo mix’i3aam) BiacyTHil («BID»):

ZW(Pk)
m |
P) _\m 2 k -3
AWc;Mk Uf' T .de.kHC.Re.k ’ IH.k + 1’3 -10

2.4.2.2. YV pa3i BCTaHOBJCHHS 3arajibHOOYAMHKOBOro 00Ky (abo oOmiky mo mix’i3gaM) Ta JYMIBHUKIB Ha
BHYTpilHb0OYyuHKOBI 1moTpedu («3B6 BII») y pa3i HEMOXIMBOCTI OJHOYACHOTO 3YMTYBAHHS IOKa3iB 3 JIIYMIBHUKIB
CIIOXKHMBAYiB!

AW(P):Z <W6(P)_—(P)) k2 k_-R,-|I +|P_-k 1072
6.M. ” k2 U T n.k 3

2.423. Y pasi BimcyTHOCTi Oymb-SKOro 3arajJbHOOYAWHKOBOTO OONIKy e\e Ta BiACYTHOCTI JIYMIBHHKIB Ha
BHYTPilIHbOOYAMHKOBI 0TpeOH («O/b») abo BCTaHOB/ICHHS 3araibHOOYAMHKOBOrO 001iKy (200 06miKy mo mix’i3nam) Ta
BiJICYTHOCTI JIIYMJILHHKIB Ha BHYTPIIIHBOOYIUHKOBI TIOTpeOu («3b»):

R [b»3% ,
AW = Akm 7 k2.k -R -l 4+2£1.10°
6.M. zk: k2 Uli T b He 6.k n.k 3

P . . .
e Wg' . — CIIOXKMBAHHS aKTHBHOI €HEprii Ha BHYTPIIIHHOOYIMHKOBI TOTPEOH MPOTIrOM PO3paxyHKOBOTO IEpioay,
kBr'rox;

(P) . _
Wm,k — CIIOXKMBAHHSA aKTUBHO1 €HEPTI'1l 71-M CIIO)KNBAYEM k-ro crosixa TIPOTATOM PO3PaXyHKOBOI'O IIEPIOAY, KBTTOZ[,

() . , , ,
Wg'n, — CIIOXKMBAHHS PEaKTUBHOI €Heprii Ha BHYTPINIHbOOYAMHKOBI MOTPEOH MPOTSATOM PO3PaxyHKOBOTO IEPiOAY,

kBAp-rox;
k 2 .. . .
o — KkoedilieHT popMu rpadika HaBaHTAKEHHS;

R3 — IUTOMHH aKTHBHUH omip Kabelrto (IpoBOIy) 30BHIMIHBOI Mepexi, OM/KM;

I , — JMOBXHHA Kabemo (IpoBO/y) 30BHIIIHBOI MEPEXi, KM;

T — rpuBanicts po3paxyHKOBOro IEpioy, TOIHH;
M - kinbKicTs KkBapTUP (0iciB), MPHUETHAHUX /IO CTOSAKA;

K — kinbkicts cTosIKiB.



W6( ) — CHOKMBAHHS aKTHUBHOI €HEPTii MPOTATOM PO3PaXyHKOBOTO IEPiOAyY 3a IMOKa3aMH JIIYMIFHUKA Ha BBOIL Y
OynuHOK, KBT'TOX

W(Q)

6.6.n. — CIIOXVBAHHS PEAKTUBHOI €Hepril Ha BHYTPIMIHbOOYJUHKOBI OTPEOH NPOTATOM PO3PaxyHKOBOIO Iepiony,
kBAp-rox;

cos ¢ = 0,9 — cepenHiit KoeiLlieHT MOTYXHOCTI y 30BHIIIHII Mepexi.
Re.k - MUTOMMIT aKTHBHHUII omip kabero (mpoBoay) K-ro crosika, OM/KM;

|”_k — IOBXXHHA KaOeto (POBOAY) HEPO3TaTyKEHOI YaCTHHH K-T0 CTOsIKa, KM;

I p.k — AOBXKHHA Kabelto (IPOBOJY) PO3TallyKeHOI YaCTHHN k-ro crosika, KMm;

k”C - KkoeQimienT 30imbmenHs BTpar B JiHII 0,38 kB cTosika 3 HeCHMETpHYHMM HaBaHTaKCHHAM (a3, SKHH

TIpUMaEeTbCs ISt JTiHIH 3 Ro / R(b:l piBHEM 1,13, s minHii 3 Ro / Rd) =2 pieaum 1,20 (R0 i Rd) — OIIOpU HYJIBOBOTO i
(ha3HOrO POBOIB BiAMOBiTHO, OM).

2.4.2.4. BuxinHi naHi U1 po3paxyHKy BTpaT y BHYTPIIIHbOOYIMHKOBIH Mepexi HaBeneHi B Taonuui 4 [TpogosxeHHs
Homatka 8.

2.4.3. Brpatu eJeKTpUYHOI eHeprii B JIYWIIbHHKax Ta y 3’€JHaHHSAX BHYTPINIHBOOYAWHKOBUX MepeX B KBT-TOI
00YHUCITIOIOTD 32 (OPMYITaMHu.

2.4.3.1. Brpatu eneKkTpuYHOi eHeprii B JiYMIbHUKAX:

AWJ(P)=ZNZ.-R—T-10’3,

e Ni - KiJIBKIiCTb JIYHIBHHUKIB | -TOrO THUILY;

Pi - BTpaTH eJIEKTPHYHOI HEeprii B JIiUMILHUKAX | ~TOro THITY Bi/INOBIHO 710 NAcopTa NiuuibHUKa, BT;

T — tpuBanicts po3paxyHKOBOro nepiony (BU3HAYAETHCS BUXOIUH i3 IiTOA0G0BOr0 PeXUMY POOOTH), FOIHH.
2.4.3.2. Brpatu enekTpuyHOi eHeprii y 3’€IHaHHIX BHYTPIITHbOOYAHMHKOBHUX MEPEXK:

AW® =N -1?-R, -k -T-107,

N, - KifIbKiCTb KOHTAKTHHX 3’€HAHb Ha BiATATY)KEHHSX [0 JiUNIbHHKIB;
| - cepenniii crpym dasu, A;
R, - onip konTakTHOrO 3’€AHAHHS, OM.

2.4.3.3. BuxinHi nasi uis po3paxyHKy BTpAT B JiYMIbHAKAX Ta y 3’ €IHAHHIX BHYTPIIIHHOOYJHHKOBHX MEPEK HaBEICHI
B Ta6unuui 5 Iponosxenns Jonarka 8.

2.4.3.4. Jns 31ilicHeHHs pO3paxyHKY BTpaT Y BHYTPIIIHbOOYIMHKOBUX Mepekax CHOXHUBaY Ma€ MOBIIOMHUTH
OmnepaTtopa CUCTEMH PO3MOALTY 100 BUXIIHUX JIAHUX EIIEKTPOMEPEK OyIHHKY.

VY pasi BiICYTHOCTI JJAHUX IIIOZI0 BHYTPILIHEO OYANHKOBUX MEPEX BTPATH HE PO3PAXOBYIOTHCS, OOCSTH CIIOXKUTOT
ENEeKTPUYHOI eHeprii, BU3HAYCHHX 3a MoKa3zaMH 3aco0iB 00miKy CroKuBaya HEe KOPUTYIOTBCSL.

Buxiani nani na po3paxyHky BTpat

(ckopoueHa Ha3Ba CriokuBaya)

Anpeca 00’ekTa:

Taoauus 1. Buxiagi ganHi JJis po3paxyHKy BTpaT B TpaHcdopMaTopax

TacnopTHi gaHi Tlops10K PO3MOMiNy BTpaT
XapaKkTepucTHKa Brpatu
Ne . . UH’ kB BTpaTH’ KBt CIIOKUBAYiB 3TiAHO 0marThesa «/I», B.TpaTH
3a | Mincramus PILTIT | Sk, Imx, | Uk3, | Tabmus 7.1-7.3 | BigmimaroTses an(g;i:’;(;;(;m /
I KBA 0% % MeTtoanuHux «B», He
BH | HH | Pux Px3 pexomMenzaniii* | mapaxosyiorhes | TP COPTYBATHA
H/Hy ** «H», «=»
1 2 3 4 5 6 7 8 9 10 11 12




Tabauusa 2. Buxifni gani 1J1s1 po3paxyHKY BTPAT B JIiHifIX eJIeKTponiepe1aBaHHs

= m [Mopsimok po3noziny BTpaT
A
< M
HasBa enemenTa E Q E 5“ g" XapaKTeI?HCTI_/IKa
.. i= CIIOXMBAYIB 3TiJHO Brpatu
Ne ENEKTPUYHOT o | 8. S .
. P .. . 3 g T S Mapxka JIEIT| % 5 Tabmuup 7.1-7.3 | nomatotses «/», | Brpatu crinbHOro
3a/m (30BHIITHBOT) MEpexki o s s X 2 MeTomrIHIK BiHIMAIOTBCS | BHUKOPHMCTAaHHS/
cnokuBaya TTJI, KJT**** = E ) % = Tk «B», ne TpaHCIOPTYBAaHHS
? = S T = peKoMeHaamnu
A~z T HapaxoBYIOTbCS Wy, (-pFEF
© «H/H» **
1 2 3 4 5 6 7 8 9
Tabaunsa 3. Buxigni xani st po3paxyHKy BTPaT B peaKkTopax
[NacnopTHi naHi peakropa Tlopsmox po3noniny BTpat
Haszpa XapakTepucTHka
. . Brpatu
eJieMeHTa CMIOXHBAYIB 3TiTHO
No . JIOJIAI0ThCSI .
| cnexTpROi Uniom, 1 Brparu (Ha IHI[VYKTITIBHI/I Ta6mamp 7.1-7.3 D>, BTpaTu cijbHOro
Mepesxi Shom, B HOM, ¢a3y), i omip MeTomiaHIX BHiIMAIOTECS BUKOPHCTaHHs1/
cnoxueawa | MBA A APHoM, Xsom, OM peKoMeHaLiif* «B, e TPARCTIOPTYBEHIA
kBT HAPAXOBYIOTh «t», «-»
cst «H/Hy **
1 2 3 4 5 6 7 8 9 10
Taoauus 4. Buxifni gani 1j1si po3paxyHKy BTPAT Y BHYTPIllIHLOOYIHHKOBHX MepeKax

Buxigai gadi Buxigai gaxi =
. . o .
OyaUHKY BHYTPILIHbOOYJUHKOBOI £ § 4 | Hopsanox posmoxiny BTpat
. — X [}
MepexI 5 = g9
R a T ] N
HazBa enemenra & = Y E‘ - £E, E 2
TIPUETHAHHS 1O i~ . § = ::: 2 § 2 IS > [aa )
. . = < [P R T %
30BHIIHBOT 8 S| 2¢g S E s5z| £§s8 | E <= .
No . = - g ST s = = S o2 i Brpatu Brpatu cnineHOro
JKUBUIIBHOI S g 2 5 &% EgE -7 3 803 °Co @7
3a/1 . ~ © = SEE Lt o5 £ s S B=l 2| noparotbes «/I»,| BUKOPUCTaHHS
Mepexi &g| 5| 228 | Mapka | 2335 g EER| 243 | § 28 m CBY
=l= & 5 &= 6 5 E 2 3 o O EC =2 € | BIIHIMAIOTHCA (CB)
a =& 13) > ¥ Kaoemno 8 o & © ¥ B 5 3] -] ¥ ¥
CIIO)KMBaya ge 2 233 S g o s 5 © 2 a3 A I o «B», He TPaHCIOPTYBaHHS
2 o I 925 (mpoBozy) 2 x5 % =0 a 2 = =)
(I'PLL, BPY) 221 8 gE° s > sEr| §E 5 & |napaxoywrses (T
é = e 5 E E5~ EsSX 2 g @] «H/H» ** Wy, -FEE
g 2 3 55 58 g F g <
3 z 23 S & S s X
= 2 a = < =
= N g S
1 2 3 4 5 6 7 8 9 10 11 12

Taoauus S. Buxiani gani 1j1s1 po3paxyHKy BTPaT B JiYMJILHMKAX TA KOHTAKTHHUX 3’ €IHAHHAX OYAMHKY

Buxinni qani OyanHKy

s po3paxyHKy BTpAT B JTiYHIIBHUKAX JI1st po3paxyHKy BTpaT B KOHTAKTHHX
3’ € MHAHHIX
Tun niynnsHUKA Brpatu
o eIIeKTPUIHOT Kinmekicts
s/l .KIHLKICTL. ’ €Heprii B ’ K,OHTaKTHI/IX Omip
JIYMIBHUKIB JIYMIBHUKAX 1-TO 3’€IHaHb Ha KOHTaKTHOT'O
i-To THMY, TUIY BIATIOBIAHO | BiATAITyXXEHHAX 10 3’€IHaHHS,
N, ox. JI0 TIacropTa JIYHUIBLHUKIB, Rz, Om
JYNIBLHUKA, Nz, ox.
Pi, Br
1 2 3 4 5 6

*%

Kononka 3anosniocmocs 015 piens ingpopmayiino2o 3abesnevenns A. Y pasi siocymuocmi ingpopmayii wjooo gpopmu epagika,
Koeghiyicnm opmu epaghixa nasanmaoicenns kp2=1,15.
Arxwo pospaxynkosi 3acobu obnixy Cnoolcugaya 6cmano6ieHi He HA Medici po3noodiny 6ananco8oi HAaneNCHOCMi

ejleKmpomepesic:




*kk

*hkk

*hkkk

«I» - pospaxynkosi 3acobu 061iky Cnocusaia 6CmaHosieHi nicisi MmoYKu npooaxicy, 00csie elekmpuyHoil enepeii, BU3HAYeHull
30 NOKA3AMU MAK020 3aco0y 00NIKY, Npusooumsbcs 00 8i0N0BIOHOI Medci DANAHCOB0T HANEHCHOCT eNeKmMPOMeEPetC
WIAXOM OOHAPAXY8aHHs empam eieKkmpuunoi euepzii 6 mepedci Cnodcusaua 6i0 mouku npooaxdcy 00 Micys
8CMAHO08eHHA 3aCc00i8 00NIKY;

«B» - pospaxynkosi 3acobu obniky Cnoarcueaua 6CmaHo8ieHi 00 moyKu npooaxcy, 00csae eneKmpudHol enepeii, U3HAYeHUl 30
NOKA3aMu mako2o 3acoby 061Ky, npusooumvcs 00 8i0N0BIOHOI Mexci OaNaHCOB0I HANEHCHOCTI eleKmPOMEpPedic
WTIAXOM 3HAMMS BMPAM e1eKMPUIHOL eHepeii 8 Mepedlcax THUUX 6IACHUKIE.

Arwo pospaxynkosi 3acobu oonixy Cnodrcusaua 6cmaHosneni Ha medxici po3nooiny 6anancooi HaNeICHOCMI eleKmpoMepedlc:

«B» - mepedici inuux 81acHUKiI8, Wo BUKOPUCOBYIOMbCA 0115l nepedadi enekmpuunoi enepeii Cnorcusayy, cyocnocusauy (0o
11020 MOUYKU NPOOAHCY) abo 8 Mepexci ereKmponepedasanbHoi opeanizayii, 3Haxooamocsa nio oonikom Cnoocusaua,
0bcsie empam eleKmpuyHoOi eHepeli 6 Mepexcax THWUX GIACHUKIG, BIOHIMAEMbCs 610 00CsA2y eNeKmpudHoi eHepeil,
BUSHAUEHO20 3a NoKazamu 3aco6y oonixy Cnooxcusaua.

«H/H» - enemenm enekmpuynoi mepeiici GUKOpUCmogyemucs 0Ji nepedaui eneKmpudtol enepeii 6 mepeict inuux cyo ekmis
2ocnooaplosanis, o0cscU 6mpam eneKmpudHoi emepeii 8 mexnonroeiunux enexmpuynux mepexcax Cnooicusaua, wo
nos’s13ami 3 nepedauero eneKmpudHol enepaii 8 eleKmpudHi mepesici IHuux cy6 exmie 20Cno0apro8anHs, GKIUAMbCs
0o sumpam Onepamopa cucmemu po3nooiny, 3 HACMYNHUM 3MEHUEHHAM 00csa2y eleKmpoeHepaii, wo Haoitiuos 00
mouku npodaxcy Cnoxicueaia - 61aCHUKA YUx Mepedic.

CB/T«+» - enemenm enekmpuyHoi Mepexci 6UKopucmo8yemuvcsi 0 nepedadi eleKmpuyHol enepeii 6 mepesici IHuux cyo 'exmie

20CNO0APIOBANHS;

«-» - eneMenm en1eKmpUiHOi Mepedici He BUKOPUCTNOBYEMbCA Ol nepedadi elekmpudHoi enepeii 8 mepesici inwux cyo’ekmie

20CN00APIOBAHHSL.

Jns KJI 3 nominanenoro manpyeoio 6 kB i euwje nposodumucsi pospaxynox empam 6 izonsyii KJI, y pasi ne nooanms

Cnoorcusauem danux w000 poky esedenns 6 excnayamayii KJI snauenns maneenca Kkyma oienekmpuiHux 6mpam npuimacmocs

0,022.

Jnsa Il 3 nominanenoio nanpyeoio 6 kB i euwe npogodumwscsi pospaxynox kiimamuunux empam @ izonayii 111 3

BUKOPUCTNAHHAM NUMOMUX CEPEOHbOPIUHUX 8MPAM eleKmpoeHepeii 6 i3015yil.

Cnocib opeanizayii obnixy cnoocuganns ele: «ACOEy» - ecmanoeneno JIY3OA/ACKOE, «3b BIl» - ecmanosnenuil

3aeanbHobyOunKoguil 06nik (abo obnik no niod’i3oam) ma okpemi MYUTLHUKU HA 6HYMPIUHbLOOYOUHKOBI nompebu, «Blly -

6CMAN0BIEH] OKpeMi IYUTbHUKY HA GHYMPIUHbO0YOUHKOGI nompebu, a 3a2anbHo6yOuHKoguil ook (abo obnix no nio ‘izoam)
siocymmitl, «3b» - nassnuil 3acanbhoOyounkosull obnix (abo o6nik no nid’iz0am) NINUIBHUKU HA SHYMPIUHbO00YOUHKOBI
nompebu  6iocymui, «6/0» - GIOCYmMHIU 6YOb-AKUIl 3a2ANbHOOYOUHKOSULL 00Nk e\e ma Giocymui JUWILHUKU HA

BHYMPIUHL00YOUHKOBI NOmpeou.

Oneparop cucurem CnoxuBau

«

(mocana, ILLB., migmuc) (mocana, I1LB., migmuc)

» 20 p. « » 20 p.




