Jlekuusa 2.1 MeToabl pacuera Harpy304HbIX MOTEPb 3JIEKTPUUYECKOH

IHEPrum

Harpy3ouHnbie motepu 3J1eKTpOIHEPTUH BKIIIOUAIOT B ce0sl MOTEPH B:
— BO3YIIHBIX W KAOCIBbHBIX JTNHUSX;
— TpaHcopmMaropax (aBToTpaHcPopMaTopax);

— IIWHOIIPOBOAAX]

— TOKOOTPAaHUYHMBAIOIINX PEAKTOPAX.

MCTO)IBI Ha PHUCYHKC IIPHUBCACHLI B IMOPAAKE ITOHMIKCHHUA HX TOYHOCTH

(cBEepXy—BHU3)



2.1 Mertoabsl pacueTa HArpy304YHbIX MOTepPb JJIEKTPOIHEPIHMH B

OTACJIbHBIX 3JICMCHTAX JJICKTPHICCKUX cerei

Harpy3ouHble TOTepH 3JIEKTPOIHEPTUH B KAXKIOM AJIEMEHTE AIIEKTPUICCKUAX
cereil MOTyT OBITh PACCUMTAHBI OJHUM W3 JBYX METOJOB B 3aBUCHUMOCTH OT
MH(QOPMAIIMOHHOW  00ecleueHHOCTH (METOABI  TPE/ICTABICHBI B TOPSIKE
TIOHV>KEHHS TOYHOCTH TTOJTy4aeMbIX Pe3yJIbTaTOB pacyuera):

1)  omepaTHBHBIX pac4eTOB;

2)  cpemHUuX Harpysok.

2.1.1 MeToj onepaTHBHBIX PacyeToB

Harpy3ounsie motepu snektposHepruu B BJI, KJI, mmHonpoBome wnn

JBYXOOMOTOYHOM TpaHcpopMarope 3a 0a30Bblil MEPUOJ ONPEAEISAIOTCS IO
bopmyie:
2 3 J QJ
AW-—3RZ(I +At;)-107 RZ(U

=t j=1 j

3

rae R — aktuBnoe conpotusnenue BJI, KJI, mmHonpoBoga niam 18yX0OMOTOYHOTO
Tpanchopmaropa, Om;

li — ToxoBas Harpyska BJI, KJI, mmHOnpoBoja wiu JIBYXOOMOTOYHOIO
TpaHcopMaTopa, IPUHUMAEMasi Ha MHTEpBale BpeMeHH Atj HeM3MEHHOM, A;

Pj, Q; — 3Ha4eHus akTMUBHOW M peakTuBHON MomHocTH BJI, KJI, muHonposoaa
WM JBYyXOOMOTOYHOTO TpaHCchopmaropa, MIpUHUMAeMble Ha MHTEPBAJIE BPEMEHH
At; HensmennsiMu, MBT, MBap, COOTBETCTBEHHO;

U; — 3nauenne nanpsoxenns Ha BJI, KJI, mmaonpoBoaa mim 1ByX00OMOTOYHOTO
TpaHc(opMaTOpa, IPUHATOE HAa UHTEpBase Atj HEU3MEHHBIM, KB;

At; — uHTEpBan BPEMEHHM, B TEUEHUE KOTOPOIrO HArpys3ka dJIEMEHTa CETH C
COMPOTUBJICHUEM R IpUHUMAETCSI HEN3MEHHOM;

M — konM4YeCcTBO HHTEPBAIIOB BpeMeHH Atj B 6a30BOM IEPHOJE.

Harpy3ounsie = moTtepu  SJIEKTPOIHEPTHU B aBTOTpaHchopmaTope



(TpexobmMoTOUHOM TpaHchopmaTope) 3a 0a30BbI MEpUON OMPEACNAIOTCS 10

dbopmyre:

-3
Z 3 (IAT(TP)BJ AT(TP)B+IAT(TP)CJ RAT(TP)C+IAT(TP)HJ Rareeu) - Aty -107° =

2
% ( AT(TP)BJ + QA T(IP)B R PAT(TP)CJ +Qlrar)q R

AT(TP)B AT(TP)C +

=l U AT(TP) Bj U AT(TP)Cj

P T(TP)HJ+QAT(TP)HJ RAT(W)H)'M' 108

UAT(TP)H]

rie Paterey Bj, Patcre) ¢j, Patcrey wj, Qatere) B, Qatere) ¢, Qatere) mijs latcrey j, latee) g,
|AT(TP) Hj — 3HAYECHHA AKTUBHOW M PEAKTUBHOM MOIIHOCTEH, TOKOBBIX HArpy30K II0
oOMoTKaM  aBTOoTpaHcopmaropa  (TpexoOMOTOUHOro  TpaHcdopmaropa),
NpUHUMaeMble Ha uHTepBaie Atj HeusmenHbsIMu, MBT, MBap, A, COOTBETCTBEHHO;

Uaterey B, Uatcre) cj, Uar(rp) nj — 3HAY€HKM HAIIPSHKCHUSA T10 BBICIIEH, CPENHEN U
HU3IIeH oOMOTKaM aBToTpaHchopmaropa (TpexoOMOTOYHOTO TpaHcPopMaTopa)
Ha MHTEpBaje BpeMenu Atj, kB;

Raraps,  Rarare,  Rarapn  — aKTHBHBIE  COIPOTHBIEHHUS  OOMOTOK
aBTOTpaHcpopmarTopa (TpexoOMoToUHOro TpaHchopmartopa), OMm.

[Ipu oTCyTCTBMM U3MEPEHHUI Ha HU3KOM CTOPOHE aBTOTpaHC(HOPMATOPOB Ha
Ka)XJIOM MHTepBasie BpeMeHU Atj pacueTHoro nepuoaa T HomycKaeTcs BBIIOIHATH
pacyeTr MoTeph SJIEKTPOIHEPTHH MO JAHHBIM OOMOTOK BBICIIETO W CPEIHETrO
HaIPsHKCHUS.

Harpy3ouHnbie mOTEpPH 3JIEKTPOIHEPTUU B TOKOOTPAHUYMBAIOIIEM PEAKTOPE

3a 0a30BBIN TIEPUOJI ONIPEACSTSAIOTCS 110 hopMyJIe:

AWHTOP HTOP Z ( ) At

rae AP, top —3HaU€HHE MOTEPh aKTUBHOW MOIIHOCTH B (ha3ze peakTopa MpH €ro
HOMMHAJIbHOM TOKe, KBT;
| — 3HaUeHHE HOMUHAIBLHOTO TOKA, A;

l; — 3HaueHue paboyero Toka, IPMHUMAEMOr0 Ha HHTEpBale Atj HEU3MEHHBIMH,



2.1.2 MeToa cpeIHUX HATPY30K

Harpysounsie norepu snexkrposnepruun B BJI, KJI, mmHompoBome wim
JByXOOMOTOYHOM TpaHcpopmaTope 3a O0a30BBIM MEPHUOJ OINPENEISAIOTCS IO
dbopmye:

2
AW, =k -AP_ -T-k;

, KBT-4, (19)
rae AP, — morepu momuoctu B BJI, KJI, muHonpoBoae uian J1ByXOOMOTOYHOM
TpaHchopmaTope npu cpeaHnx 3a 0a30BbIN MEPUOJT HArpy3Kax, KBT;

kzq) — kBagpat ko3 duimenta popmsl rpaduka 3a 6a30BbIi IEPUO, O.€.;
Ky — ko3(h(UIMEHT, YYNUTBHIBAIONIMEN pa3iuune KoH(UTypaluil rpapuKoB
aKTUBHOW U PEaKTUBHOM HArpy3ku (mpuHumaercs paBHbiM 0,99), o.e.;
T — 4ncno yacoB B 6a30BOM NEPHUOE, Y.
Koaddumment ¢popmel rpaduka onpeaensercs no hopmysie:

2 142Kk,

k I
v 3k,

riae K, — ko3ddunment 3amnonHenus rpaduka onpeaensercs mo Gopmysie:

TR T T P

rae W, — OTIIyCK 3J€KTpO3HEPIuM B CeTh 3a Bpems T, kBT u;
Tmax — YMCJI0 YaCOB MCTIOJIb30BAHUS HAMOOJIBIIICH HArPy3KH CETH.
[Ipu oTCYTCTBUM JaHHBIX O KO3 (ULIMEHTE 3aMIOJHEHHS TpaduKa Harpy3KH,
nomyckaercs k, = 0,5,
Harpy3ouHble moTepu MOLIHOCTM MpPU CPEeOHUX 3a 0a30BBIA MNEpHOA
Harpy3kax B BJI, KJI, mmHonpoBoje win ABYXOOMOTOYHOM TpaHc(opmaTope

OTIpeeNSIOTCA 10 hopMyIIe:

P2 +Q? P2 .(1+tg?
APCP:3-pr-R-1O‘3:q’—2Qq’-R: o o ?)
U

& &

.R-10%

rae Py, Qcp — cpeaHue 3HaueHUsl aKTUBHOM M PEaKTUBHOM MOIIHOCTH 3a 0a30Bblil

nepuon T, MBT, MBap;



tgp — koadpuLEeHT peaKTUBHOM MOILIHOCTH, 0.€.;

U, — cpeaHee HanpsbkeHHe daeMeHTa 3a 0a30Bb1i nepuon T, kB;

|, — cpenHee 3HaYEHUE TOKOBOW HATPY3KH;

R — aktuBHoe conpotusnenue BJI, KJI, mmHomnpoBoia uin 1ByX0OMOTOYHOTO
TpaHchopmaropa, Om.

Cpennsst Harpy3Ka onpesensiercs o Gopmysam:

| ,
? J3.U, -T-cosp

['ne W+t — snektposneprus B y3ie 3a 0a3oBbiil iepuoa T, kB1-u.

Harpy3ouHnble = moTepu  SJIEKTPOPHEPTMH B aBTOTpaHc(hopmarope
(TpexoOMOTOUHOM TpaHcpopMarope) 3a O0a30BbIA MNEPUOJ ONPEHAEISIOTCA 10
dbopmyie:

2
AWHAT(TP) = kK .APCp * T' kd?

rie AP, — TOTepM MOIMHOCTH B aBTOTpaHC(pOpMAaTOpe (TPEXOOMOTOYHOM
TpaHcopMaTope) pu CpeHUX 3a 0a30BbIi epuol Harpy3Kax, KBT.

Harpy3ouHbsle moTepy MOUIHOCTH TMpPU CPEIHUX 3a 0a30BbI MNEPHUOJ
Harpy3kax B aBTOTpaHcpopMaropax (TpexoOMOTOUYHBIX TpaHCcPOpMaTOpax)

OTIpENICNIAIOTCS 10 (hopMyIie:

2 2 2 -3
APHAT(TP) =3 (ICPAT(TP)B ) RAT(TP)B + ICPAT(TP)C ) RAT(TP)C + ICPAT(TP)H ) RAT(TP)H) 107 =

2 2
PCPAT(TP)C +Qcp 4 T(TP)C

2 2
_ (PCPAT(TP)B + QCPAT(TP)B ‘R R N
= AT(TP)B AT(TP)C

2 2
UCPAT(TP)B Ucp T(TP)C

p2 +Q2 % -(1+1tg%p)
" CPAT(TP)H CPAT(TP)H 'RAT(TP)H) .103 :( CPAT(T;’)B

U2 “Rarar)s
CPAT(TP)H CPAT(TP)B
2 2 2 2
Pép ateteyc -(1+tg°p) R Pép atereyn -(1+1t9°p) R 10°
+ 2 “Rataeye + 2 : AT(TP)H)'
Ucparar)c Ucpararyu

rae Pcp aterey B, Pep atcrey ¢, Pep atereyu, Qe atcreyB, Qcp atrey ¢, Qep  atrey 1y
lcp atcrps, lcp arcrpyc, lcp arrpyn — CpeIHHME 3HAYEHMS AKTMBHOM M PEAKTUBHOU

MOIITHOCTEH, TOKOBBIX HArpy3ok 3a 0a3oBblidi mnepuox T mo oOMoTKam



aBToTpancopmaropa (TpexoomMoTrouHoro TtpaHnchopmartopa), MBT, Msap, A,
COOTBETCTBEHHO;

Ucp arcrey B, Ucp aterey ¢, Ucp at(rp) 1 — CpeHHE 3HAYEHUS HANPSDKEHHA 3
0azoBpli mepuox T 1o  BhICHIEH, CpeagHEed MW HU3IIEH  0OMOTKam
aBTOTpaHchopmMaropa (TpexoOMOTOUYHOTo TpaHchopmaTopa), kKB;

tge — korhpunEEHT peaKTHBHOW MOIITHOCTH, 0.€.;

Rarcpy B, Ratry ¢ Ratarpy nm — aKTHBHBIE CONPOTHBICHHS OOMOTOK
aBToTpanchopmaropa, Om.

Cpennsist Harpy3Ka ONpeAesieTCs I KaKI0H OOMOTKH OTIETBHO.

[Ipu oTCYyTCTBUU U3MEpPEHUN Ha HU3KOW CTOpPOHE aBTOTPAHCPOPMATOPOB 3a
6a30BeIil TIepro T mOITycKaeTcs BBIOJHATH PAacueT MOTEPh AJICKTPOIHEPTHH 10
JTAHHBIM OOMOTOK BBICIIIETO U CPEAHETO HAIPSIKCHMUS.

Harpy3ounbsie moTepu MOITHOCTH B TOKOOTPAHHUYMBAIONIEM PEAKTOPE C

MCIIOJIB30BaHUEM CPETHEr0 pabovyero Toka 3a 6a3oBblii nepuoy T:
_ 2
AWHTOP - kx 'APH TOP cp T kqb

rae APy top ¢ — HOTEpPH MOIIHOCTH B TOKOOTPAHMYMBAIOIIEM DPEAKTOPE IIPH
CpeqHUX 3a 0a30BBIN NEPHUO HArpy3Kax y3i0B, KBT.
Harpy3ouHbsle moTepy MOUIHOCTH TMpPU CPEIHUX 3a 0a30BbI MNEPUOJ

Harpy3kax B TOKOOI'PaHUYHUBAIOIIEM PEAKTOPE OMPEAEISIOTCS MO (opMyIie:

2

rae |, — 3Hauenue cpeanero padbouero Toka B 6azosom nepuone T, A.

2.2 MeTtoabl pacyeTra HArpy304HbIX MOTEPb JJIEKTPOIHEPIrUU B

JIEKTPUYECKOM CEeTH B 11eJI0M

Harpy3ounsie moTtepu 3J1€KTPO3IHEPTUH B JJIEKTPUUECKOU CETU B LIEJIOM 3a T
yacoB (/I mHei) MOryT ObITh pacCUMTAHbl OJJHUM M3 TISATHU CIEAYIOUIUX METOJOB B

3aBUCUMOCTH OT 00beMa HMerolleiicss nHOpMaIMK O CXeMaxX U Harpy3Kkax ceTei



(METO/BI PaCIONIOKEHBI B MOPSIIKE CHUKEHHSI TOYHOCTH pacdeTa):

1) onepaTuBHBIX PACUETOB;

2) pacyeTHBIX CYTOK;

3) cpeaHUX Harpy3oK;

4) yucna 4acoB HauOOJBIIUX MOTEPH MOIIHOCTH;

5) olleHKH moTeph Mo 0000IeHHON MHpOPMAIMU O CXeMaX M Harpys3kax
CETH.

[ToTepr MOUIHOCTM B CETH MPHU MCIOJIB30BAHUM [IJIsi pacuera MOTepb
AIIEKTPOIHEPTUU METOJIOB 1— 4 pacCUMTHIBAIOTCA Ha OCHOBE 33/IaHHOM CXEMBI CeTH
U HAarpy3oK €€ OJJIEMEHTOB, ONPEJCICHHBIX C TOMOINBIO W3MEPEHUH WU C
NOMOIUIBIO pacyera Harpy30K 3JIEMEHTOB AJIEKTPUYECKOW CETH B COOTBETCTBHUHM C
3aKOHAMH JIEKTPOTEXHUKH.

[lotepu snexkTposHepruu mo MerogaM 2—4 MOTYT pacCUMTHIBAThCS 3a
KXl MECSI| pacyeTHOrO MepHoja C Yy4eTOM CXEMbI CETH, COOTBETCTBYIOLIEH
naHHOMY Mecsiy. [lomyckaeTcsi pacCUMTHIBATh MOTEPH 3a pacueTHbIE MHTEPBAJIBI,
BKJIIOYAIOLIUE B C€0S HECKOJIBKO MECSIEB, CXEMbl CETE B KOTOPBIX MOTYT
paccMaTpuBaThCs Kak Hem3MeHHbIe. [loTepu anekTposnepruu 3a 6a30BbIN TEpUo
OTIPEAETAIOT KaK CYMMY MOTEPb, PACCUNTAHHBIX JJIS1 BXOJSAIIMX B 0a30BBIN MEPUOJT

MecAI1eB (PaCYETHBIX HHTEPBAJIOB).

2.2.1 MeToa onepaTUBHbIX Pac4eToB

Meron onepaTuBHBIX PACYETOB COCTOUT B PacdeTe MOTePb ANEKTPOIHEPTUU

o ¢opmyiie:

n m
AW =3-3" R+ > 15 -At;-107°
]

re N — YUCIo JIEMEHTOB CETH;
Atjj — UHTEepBald BpEMEHH, B TEUEHHE KOTOPOrO TOKOBYIO Harpysky ljj i-ro
DJIEMEHTA CETH C CONPOTUBIICHUEM R; IpUHUMAIOT HEU3MEHHOI;

M — 9YMCJI0 UHTCPBAJIOB BPEMCHH.



ToxoBbIe Harpy3kKku O3JICMCHTOB CCTH OIIPCACIIAIOTCA Ha OCHOBC JIaHHBIX
AUCIICTYCPCKUX BGHOMOCTeﬁ, OIICPATUBHBIX HU3MCPHUTCIIbHBIX KOMILUICKCOB H

ABTOMATHU3HUPOBAHHBIX CUCTCM YyUCTa 3JI€KTpH‘l€CKOﬁ OHCPIUH.

2.2.2 MeTo pacyeTHBIX CYTOK

MeTton paC4YCTHBIX CYTOK COCTOHMT B PaCUCTC IIOTCPb JJICKTPOSHEPIHUH II0
dbopmye:
_ 2
AWHJ - k/z k M Achm ﬂSK@j

rie AW, — TOTepH DICKTPOIHEPTMU 3a CYTKHM PAacdyeTHOIO MecsAla Co
CPEIHECYTOYHBIM OTILyCKOM 3J€KTpodHepruu B ceTb Wy, . U KOHQUrypaunuei
rpaMKOB Harpy3KHu B y3/1aX, COOTBETCTBYIOILEH KOHTPOJIbHBIM 3amepaM, KB1-u;

K, — xoaddumment, yuuThiBarommii BIUsSHHE MOTeph B apmartype BJI u
npuHUMaeMblil paBHbIM 1,02 nst muauil HanpsbkenueM 110 kB u Bbillie 1 paBHBIM
1,0 1y nuHUE 60J€e HU3KUX HANPSKEHU;

k(b,Mz — kBaapar Kod(duuuenta ¢Gopmbl rpapuka CYTOUHBIX OTIIYCKOB
3JIEKTPO3HEPTUU B CeTh (rpauK C YMCIOM 3HAUEHUM, paBHbIM YHCIy THEH B
Mecs1le KOHTPOJIBHBIX 3aMEPOB);

Hoxs j — OKBHBQJICHTHOE 4YHCIO JHEH B J-M pacueTHOM HHTEpBale,

ompenensemMoe 1mo popmye:
S 12 2
ﬂ:)ng = Z Ww i ﬂﬂ/t i /WM.p’
i=1

rae W, ; — OTIYCK DJIEKTPOIHEPIHMH B CETh B I-M Mecsle ¢ duciaoM gHei [, i,
KBT14;
W,,, — To ke, B 0a30BOM Mecsle, KBTu;
N; — 4ncIio Mecs1eB B j-M pacueTHOM HHTEpBAJIE.
ITpu pacuere noTeph dAEKTPOIHEPTUH 38 MECAL [y j = Hyi -
[Torepu snextposHeprun 3a pacuerHblie CyTku AWy, ompenensrorcss Kak
CyMMa IMOTE€pb MOIIHOCTH, PACCUMTAHHAS [JI1 KaXXJOTO 4YacOBOIO0 HHTEpBala

PaCUETHBIX CYTOK.



[Totepu snexTposHEepruu B 0a30BOM MEpUONE OMPEACNAIOTCS KaK CyMMa
NOTEPh BO BCEX PACUYETHBIX MHTEpBaJIax roaa. Jlomyckaercs: onpeaensarb rol0BbIe
IIOTEPHU  DIIEKTPO’HEPIMM Ha OCHOBE pacyera AW, I8 3UMHEro JHA
KOHTPOJIBHBIX 3aMepOB, IpuHUMas B popmyie N; = 12.

Koaddunment kzq,_M onpenensercs no ¢popmyie:
/aw
2 _ & w2 2
k M E Wi /chp.cym ﬂw)’

rae Wi — OTIYCK DJIEKTPOIHEPIHUHU B CETh 3a I-i IeHb MecsIa, KBT-u;
[y — 4MCIIO THEW B MecHIIe.
[Ipu oTcyTCTBUMM AaHHBIX OO0 OTIYCKE BJIEKTPOIHEPTHHU B CETh 32 KaxIble
2 .
CyTKHU Mecsna kodpdunment Ky, onpenensercs no Gopmye:
2
2 (ﬂp+kw ﬂn.p)ﬂm
k(])M = k 2
(ﬂp + WﬂH.p)

rae H,, M, — uucio pabounx u Hepabouux axeit B mecsue (Hy =, +1 vp);

1

Ky — OTHOIIICHHE 3HAYCHUH SHEPTUH, MOTPEOIIEMON B CpeHUIA HEpaObOUHnii 1

cpeanuii padounit quu ky = W, , / W,

2.2.3 MeToa cpeHNX HATPY30K

Meroa cpenHHX Harpy3oK COCTOMT B pacuere MOTepb AJIEKTPOIHEPIHH IO
bopmyie:
AW, ; =k, k AP T, k;

rne AP., — moTepu MOLIHOCTH B CETH IPU CPEIHUX 3a PACYCTHBIM HMHTEPBAI
Harpyskax y3J0B, KBT;

kzq) — kBajpaT ko3pduuuenta Gopmbl rpaduka CyMMapHON Harpy3Ku CETH 3a
pPacUETHBIN UHTEPBAJ,;

Ky — xo3dduiMeHT, Y4YUTHIBAIOIIMKA pa3iIuure KOHHUrypaiuii rpadukos
AKTUBHOM U PEAKTUBHOM HArpy3Ku pas3jIMYHbIX BETBEH CETH;

T} — IPOOIKHUTETBHOCTD J-T'O PACUETHOTO MHTEPBAJIA, .

Koaddumment ¢popmsel rpaduka cyMMapHOM Harpy3ku CETH 3a pacueTHBIN

9



WHTEPBAJ ONpeaensercs mno Gopmyre:
m

k;=>" P2At./ (P; T)
i=1

rae P; — 3HaueHne Harpy3Ku Ha I-il CTyneHH rpaduka IpoIoJDKUTEITFHOCTRIO Al ,
KBrT;

M — 4Kcno cryneHei rpaduka Ha pacueTHOM UHTEPBAJIE;

P., — Cpennss Harpy3Ka CETH 3a paCUeTHBIM MHTEPBa, KBT.

Koaddumuent Ky B popmyie npunumaetcst paBHbM 0,99.

s cereit 6-20 kB u paguansHeIxX tuHul 35 kKB BMecTo 3Havennii Py u P, B
(opMyJle MOTYT HCIIOJIB30BaThCSA 3HAYEHHMsA TOKa ToyoBHOro ydactka lj m I, B
3TOM ciiy4dae koadduireHt Ky npuaumarot paBabiM 1,02.

Homyckaercst onpenensat kodpduuueHt GopMbl rpaduka 3a pacueTHBIN
UHTEpBaI 1Mo Gopmyie:

k; = kzlc -kZ_M -k;.N
rae kz(b,c — KBaApat ko3 duuuenta GopmMbl CyTOUHOro rpaduka JHs KOHTPOJIbHBIX
3aMEpOB,;
kzq).N — kBagpaT kodpduuueHta (GopmMbel Trpapuka MECSYHBIX OTIYCKOB
AJIEKTPO3HEPTUU B CETh (TpadUK C YUCIOM 3HAYEHUI, paBHBIM YHCIy MECSIEB B

pacyeTHOM MHTEPBAJE), PACCUUTHIBAEMBIN TTO (POpMYyJIE:

2 U 2 2
kqu :Z]:- WMi / (Nj 'ch.Mec)’
i=

rae Wy — OTIYCK 3JIEKTPOIHEPIHH B CETh 3a I-i MecsIl pacueTHOr0 MHTEpBaJa,
KkBT-u;
Weprvee — CPEIHEMECSYHBIA OTILYCK JJIEKTPO’HEPIMM B CEThb 33 MECALBI

pacyeTHOro UHTEpBaNa, KBT4 .
[Tpu pacdere moTeps 3a MeCSIII kzq).N =1
Ilpu orcyrcTBHH rpaduKa HArpy3kHm 3HaueHHe K,° ompenensercs TIo
bopmyie:
2 = 172K,
3k,

10



Kosdounment 3amonnenuss rpaduka cymmapHoW Harpy3ku cetu Kk,
ompenensiercs no Gopmye:

W Trax _ P

k o ITHX_

TR.T T P

rae W, — OTIycK 3JeKTpO3HEepruu B ceThb 3a BpeMd T, KBT-u;
Tmax — UMCIIO YAaCOB UCTIOJIB30BAHUS HAUMOOJIBILIEH HATPY3KU CETH.
Cpennss Harpyska i-ro y3ia omnpenensercs no ¢popmyie:

W.
Pcpi = ?I

rae W, — sHeprus, notpediicHHas (reHepupOBaHHas) B I-M y3iie 3a Bpemsi T, KBt u.

2.2.4 MeToa 4ucjIa 4acOB HAUOOIbIINX MOTEPH MOIIIHOCTH

Merton ymncia 4acoB HAMOOJIBIIUX MTOTEPh MOIITHOCTH COCTOMUT B pacyeTe
MOTEPh ANEKTPOIHEPTUHU 1O (popMmyIie:
AWHJ- =K, K, AP o TJ- 7,
rae APy — IOTEpU MOIIHOCTH B PEKUME HAaUOOJIbIIIeH HArpy3Ku ceTu, KBT;
T, — OTHOCHUTEIBLHOE YHCJIO 4YacoB HAMOOJBIINX IOTEPh MOIIHOCTH,
OTPEICJICHHOE 0 TpauKy CYMMapHOU Harpy3Ku CETH 3a paCUCTHBIM UHTEPBAI.
OTHOCHUTENIbHOE  YHCIIO  YacoB  HAaWOOJBIIUX  TOTEPh  MOIIHOCTH

onpenenseTcs no popmyJe:
m
To = Z HzAti /(Pn%ax Tj)
i=1

rjie Pmax — HauOobIee 3HaUeHUE U3 m 3HaYeHuM P B pacueTHOM HHTEpBaje, KBT.
Kosddumuent ki B popmyne npunumaercs paBubiM 1,03. s cereit 6—
20 kB u pagnanpabix guHuM 35 kB BMecTo 3HaueHuit P u Ppay B popmyse moryt
WCIOJIB30BAaThCS 3HAYEHUsI TOKA TOJIOBHOTO yyactka [j m I B 3Tom ciyuae
ko3 dunueHt Ky mpuHUMaeTcs paBHbM 1,0.
JlomyckaeTcst OmnpenensiTh OTHOCHUTEIBHOE YHCIO0 YacOB HAMOOJBIINX

MOTEPh MOITHOCTH 32 PACYETHBIM UHTEPBAJ 10 popmyIe:
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I1€ T. — OTHOCUTEIbHOE YHCIO YacOB HaWOOJBIIMX TOTEPh MOIIHOCTH,
paccuuTaHHOE AJI CYyTOYHOTO TpaduKa JHS KOHTPOJIbHBIX 3aMEPOB.
3HauCHUS T, U Ty PACCUUTHIBACTCS IO POpPMYIIaMm:

2
T _Jﬂp+szhp
Mmoo )
’ZZ M

Nj
N :Z le / (NJ Wj.p)’

i=1
rae Wy, — OTILyCK 3JIEKTPO’HEPTHH B CETh B PACYETHOM Mecsle, KBT.

[Tpu pacuete noTepsb 3a MecsI Ty = 1.

[Ipu orcyrcTBUM Trpaduka HArpy3kd 3HAYEHHE T, OIPEACNsieTCs II0
dbopmyie:

Ky +2Kk?
Ty=—
3
2.2.5 'pynna MeTo10B OLlEeHKHN NMOTEPh M0 00001eHHOH uHpopManuu o

CXeMax M Harpy3kKax cetTu

['pynmy MeTo/10B OIEHKH TOTEPh MO 0000IIEHHOM NMHGOPMAIIHH O CXeMaxX U
Harpy3kax CeTH TMpHUMEHsSeTCsl MJid pacyeTa TOTeph JJCKTPOIHEPTHH B
ANEKTpUYECKUX ceTsax HanpshkeHnem 0,4 kB.

Harpy3ounbsie motepu snektposnepruu B cetu 0,4 kB paccuuThiBaroTcs
CIICTYIOIIMMU METOIaMU:

— OLIGHKM TOTEPh AJIEKTPOIHEPTUU HAa OCHOBE 3aBUCHUMOCTU IOTEPh OT
0000111eHHON MH(GOPMAITIHU O CXEMaX U Harpy3Kax CeTH;

— pacyeTra nmoTepb eKkTposHeprun B aunusax 0,4 kB B 3aBucumocTn ot
BEITUYMHBI MTJICHUS HATIPSKECHUY;

— TOAJIEMEHTHOTO pacdeTra TOTepPh MOIIHOCTH M AJIEKTPOIHEPTHU C
WCITOJIb30BAHUEM CXEMbI AJICKTPUUYECKON CETH U €€ PEKUMHBIX TTapaMeTpPOB.

[Torepu snexktposneprurn B N junusax 0,4 kB co cpegnum cedueHueM
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2
FOJIOBHBIX y4acTKOB F, .,, MM", OTIyCKOM DJIEKTPOSHEPruu B JHMHUU Wiy,
ThIC. KBT'4, 3a mepuon /I, IHEH, pacCUUTHIBAIOTCS B COOTBETCTBUU C METOJIOM
OIICHKH TTOTEPh JEKTPOIHEPTUU HA OCHOBE 3aBUCHMOCTU MOTEPH OT 000OIIICHHOM

uH(pOpMAIUHU 0 cXeMax M Harpy3kax cetu (*) mo popmyre:

2
W0,4 (1_dH)2.(1+tgz¢).L3K8 1+2'k3
AW =Ky | =4 | - _ 2
cp'ﬂ "Ry

2

rae L. — SKBUBaJICHTHAs CyMMapHasi JJIMHA JIMHUH, KM;

tg @ — cpenuuit KOAhGHUIMEHT PEaKTUBHOW MOIITHOCTH;

K 04 — KO3 (GUIIMECHT, YYUTHIBAIOIIMN XapaKTep paclpeieCHUus Harpy30K Io
JUTMHE JIMHUY U HEOJIMHAKOBOCTH HArpy30K (as;

dy — TNt DIIEKTPORHEPTUH, MOTpedisieMasl Ha paccTOsiHMU 1—2 mpoiera oT
TII, mo OTHOLIEHHIO K CyMMapHOMY OTITyCKY B ceThb 0,4 kB.

llpumeuanue:

Memoo oyenxu nomepv 31eKmMpoIHepeUU HA OCHOBE 3ABUCUMOCHU NOMEPD
om 0000WeHHOU UHDOPMAYUL O CXeMAaX U HASPY3KAX cemu MOXNcem NPUMEHAMbCS
0Nl pacuema nomepv 2JIeKMPOIHEPSUU 6 COBOKYNHOCMU JUHUL — 0OUWUM
KOJIUYECMBOM He MeHee CYMMAPHO20 Koaudecmaa Junut, omxooawux om 100 wm.
TII 6-20/0,4 kB unu 6onee. /[na snekmpuueckux cemeli MeHbUle20 00bemda
NPUMEHSAIOMCAL:

— Memoo NO3JIeMeHMHO20 paciema nomepb MOWHOCMU U 2JIeKMPOIHEPSUU C
UCNONB308AHUEM CXeMbl DTIEKMPUYECKOU Cemu U ee PeHCUMHBIX Napamempos.

— MemoO pacuema nomepvb Inekmpodnepeuu 6 aunuix 0,4 kB &
3a8UCUMOCTU OM BEIUYUHbL NAOEHUS] HANDSHCEHUSL.

OkBUBaJIeHTHasA cymMmapHas ayuHa N muHuit onpenensiercs mo Gpopmyne™:
Le=L,+044L,3+022L;,xm
rae L, — cymmapnas qiuna maructpaieit N nunuii 0,4 kB, kM;
L, 3 — cymmapHas niuuHa AByX(}a3Hbix U Tpexdasubix oTBeTBiIeHMM N nuHMMA
0,4 kB, xm;
L, — cymmapnas anmHa onHodasHeix orBeTBiaeHU N mawmii 0,4 kB, kM.

* [Ipumeuanus:

1. Ilpu onpeodenenuu mazucmpanu oonou aunuu 0,4 kB paccuumvieaemcs
Haubonvuwee  paccmoanue om  wurn 0,4 kB pacnpedenumenvrozo
mpancgopmamopa 6-20/0,4 kB 0o Haubonee yoaneHnoco nompeoumens
NPUCOEOUHEHHO20 K mpexha3Hou uiu 08yX@azHou TUHULU.
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2. Ilpu onpedenenuu 3K6UBANIEHMHOU OIUHbL TUHUU 8 OJIUHY OMBEMEIeHUS. He
BKAIOUAIOMCSL INEKMPULeCcKUe cemu, OMHOCAWUECs K 00ued0MOBOMY UMYUECNEY
MHO2OKBAPMUPHBIX HCUTBIX OOMO8 (8 MOM HUCIE BHYMPUOOMOBbLE DIeKMPULECKUE
cemu), a makxyce OMBEMBIEHUs K HCUILIM OOMAM, eClUu Spanuya Oanancosoll
NPUHAONIEHCHOCIU  (IKCIILYAMAYUOHHOU — OMBEMCMBEeHHOCU) HAXOOUMCSA  Ha
onope.

[Ipu HaNMUUK aTFOMUHUEBBIX, CTATBHBIX U MEHBIX MTPOBOJIOB B MaruCTpau
WIM OTBETBJICHHUSAX B (DOPMYJy TOJCTABISIOT JJIUHBI JIMHUMA, OMpPEAesieMbIe IO
cienytoue hopmyre:

L=L,+4L.+0,6L,e,,&x™m

rae L, L., Lyey — JUIMHBI aFOMUHUEBBIX, CTaJIbHBIX W MEIHBIX MPOBOJOB,
COOTBETCTBEHHO, KM.

Koaddumuent k ¢4 onpenensitor no popmysie:

Koa=ky (7,78 -2,67d, - 1,48dp2 )-(1,25+0,14-d,)
rae d, — OO SHEpruH, OTIyCKaeMOW HACEICHHUIO 110 OTHOLIEHUIO K CYMMapHOMY
otnycky B ceTb 0,4 kB, o.e.;
Ky — ko3 durnent, npuaumaemblit paBabiM 1 1t auaun 400/230 B 1 paBHBIM

3 g nuauu 220/127 B.

Koa¢ddunuent F, o, onpenensgercs no popmyie:

Fri : Lri
_ 2
rep N ’ MM ,

N
=1

rie F.j — ceuenne roIoBHOTO Y4aCTKa i-0if JTHHHH, MM,
L. — [UITMHA TOJIOBHOTO Y4acTKa i-O JINHHUU, KM.

IIpu orcyTcTBUMM AaHHBIX O KO3(h(UIMEHTe 3anoJiHeHUs rpapuka u (Wim)
Kod(dpuIeHTe peakTUBHOM MOIITHOCTH, puHuMaetcs k, = 0,5; tg ¢ = 0,6.

IIpu oTCcyTCTBUHM yueTa 3J€KTPOdHEpruu, ornyckaeMoi B auHuM 0,4 kB, ee
3HAYEHUE ONPENEIAETCS, BBIUUTAHUEM U3 DHEPTUHU, OTHYIIEHHOU B ceTh 6—20 kB,
noTepb B o0opyaoBanuu 6—20 kB u sHeprum, oTmyneHHol B TpaHcHopMaTOpHbBIE
noacranuuu (nanee — TII) 6-20/0,4 kB, sHeprum, OTHyIIEHHONW MOTPEOUTENSM,

noakiodeHHbIM K mmHaM TII m ymamm 0,4 xB, Haxonmsmmecs Ha OanaHce
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OTpEOUTENEH.

JUist peasii3aliuu METOa pacdera noTepp dJIeKTpo3Hepruu B uHusIX 0,4 kB
B 3aBHCHUMOCTH OT BEJMYMHBI MaJICHUS HANPSOHKEHUS MPOU3BOIATCS U3MEPEHMS
ypoBHe# (a3HbIX HanpspkeHu Ha muHaxX TII u B anekTpudecku yJaleHHON TouKe
MarucTpajJibHOM JIMHUM B peXUME MaKCUMajdbHOW Harpy3ku. [lo naHHBIM
U3MEpPEHUIl ompezensercss a0CONIOTHAasE M OTHOCUTENIbHAs BEJIWYMHA IOTEPh
HanpspkeHus: (AU) B mporeHTax 10 OTHOIIEHHWIO K cpeaHeMy (aszHoMy
HanpspkeHuto Ha muHax 0,4 kB TIT 6-20/0,4 kB.

[loTepu anektposHeprun B guHuu Hanpsokenuem 0,4 kB (ot % otmycka

AJIEKTPOIHEPTUHU B CETh) OMPEEIAI0OTCS 10 (HhOpMyJIe:

AWy, =0,7 K uep AU ——,

Makc

rne AU — motepss HampspKeHHs B MakCUMyM Harpys3ku cetu oT mmH TII no
HanOoJIee ANEKTPUUECKH YIAIEHHOTO 3JIEKTPONPUEMHHKA, %o;

Kiep — K02(QOUIMEHT, YYUTBHIBAIONIMNA HEPABHOMEPHOCTH PACIIPEIECIICHHS
Harpys3ok 1o ¢asam.

Ecnu u3MepeHHble ypoBHM (pa3HbIX HanpsbkeHUWd Ha muHax TII paznuynsl,

To nipu onpenenennn AU Hanpspkenue Ha muHax TII npuHuMaercst kak cpenHee
apupMeTHYecKoe H3 TpeX HU3MEPEHHbIX 3HaueHuil. Eciu B aiekTpuuecku
YIAAJEHHOW TOYKE MArucCTpajbHOW JIMHUM B PEXKUME MAKCUMAIBHOM HArpy3Ku
(dazHoe HanpsHKEHHE M3MEPSUIOCh Ha Tpex(a3zHoM BBOJE M MOJY4YEHBI Bce (pa3Hbie
HaIIpsDKEHUS, B KAueCTBE PACUECTHOIO IIPUHUMACTCA MHUHUMAIIBHOE M3 TpeEX
W3MEPEHHBIX 3HAYEHUM.

Kosddunuent K, onpenensercs no gpopmyne:

(1+1,5§—g) _15 R

R’

la® + Is? + Ic?
(la+ I8+ Ic)?

Kiep=3

rae la, IB, IC — u3MepeHHbIe TOKOBBIE Harpy3ku das;
R:/R ¢ — OTHOIIEHNE CONPOTUBIICHUH HYJICBOTO U ()a3HOTO IIPOBOIOB.
[Ipu oTCYTCTBUM TaHHBIX O TOKOBBIX Harpy3kax ¢as ciieyeT NIpuHUMAaTh:

— most muHAi ¢ R, /R =1 K,ep=1,13;
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— nnst nuHuil ¢ R, /R =2 Kiep=1,2.

OtHomeHue ’C/TMaKC IMpUHUMAKOT B COOTBCTCTBHH CO CIICAYIOIIUMU

JAHHBIMU:
Tyaxe 4 2000 3000 4000 5000 6000
T/ T vaxe 0,46 0,52 0,6 0,72 0,77

OTHOcUTENbHBIE TOTEPU BIEKTposHepruu, %, B K mmHusax 0,4 kB

OTIPEIEISIIOTCSA TI0 (hOpMYyIIE:

g i
AW, - 1,

_i=1

AWy, s =

K
2l
i=1

rae AWy, — OTHOCHTEIIbHBIC HOTEPHU DIICKTPOIHEPTUH B I-1 JIMHUWY;
li — MakcuMabHas Harpy3Kka roJIOBHOTO yJacTKa i-i JIMHUY.

[Ipy HEoOXOAMMOCTH TOYHOTO pacueTra MOTEepb JJIEKTPOIHEPTUU B
anektpuueckux cetsix 04 kB W HOpu HamWuuyM JOCTATOYHOTO KOJMYECTBA
UCXOJHOW HHQOpMAIMU, a TakXKe IMPU pacdeTe IMOTEePh DJIICKTPOIHEPTUU B
otnesibHbIX TUHUAX 0,4 KB pekoMeHayeTcsl UCIOIb30BaTh METOAbI OJIEMEHTHOTO
pacuera IMOTEPb MOIIHOCTH W JJEKTPOIHEPTUM C HCHOJIB30BAHUEM CXEMBI
AIEKTPUYECKON CETU U €€ PEKUMHBIX MapaMeTPOB.

Pacuetrsl moteph snexktposHepruu B juHusX 0,4 kB B 3aBUcMMOCTH OT
BEJIMYMHBI NAJICHUSI HANPSHKEHUU U TTO3JIEMEHTHBIE PACUYEThI MTOTEPh MOIIHOCTH U
AJEKTPOIHEPTUU C UCIIOIB30BAHUEM CXEMBI JJICKTPUUECKON CETH U €€ PEKUMHBIX
rapaMeTpoB JIOITYyCKAETCs IIPOBOJAUTH o CIIy4anHOM BBIOOpKE
pactipenenutenbubix JuHuil 0,4 kB, murtaronuxcs ot He MeHee udem 20 %

cymmapuoro kommyectBa TIT 6-20/0,4 kB, ecnu 3TO KOJIMYECTBO TMPEBBIMIACT

100 .

16




