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NMPEIUCJIAOBHE

Hacrosimne «Yk33aHna no KkOMNEHCAUHWH PeakTHBHON MOUIHOCTH
B pacnpefefuTe/blbix CETAX» 3aMeHAT cofoft «PykoBonsumue ykasa-
HHR MO NOBLIWIEHHIO KO3((PHUHEHTA MOILHOCTA B YCTaHOBKax noTpeGH-
TeJIell 3MeKTPHUECKOR SHepruns, yrBepxaeHHnle CoiodraaBsuepro 7 ¢es
paas 1961 r.

YKasauua pacnupocTpaHsIOTCs HA BceX NOTpeGuTened SREKTposHep-
THH W SBAAIOTCA 00A3aTENbHLIMH AR SJEKTPOCHAGKAIOUMIHX OPraHH3a:
UHA H AJA OPraHHsalHf, NPOEKTHPYIOUIHX 3JIEKTPOYCTAHOBKH, He3aBi-
CHMO OT HX BeJIOMCTBEHHOR NPHHANEKHOCTH.

YKa3aHHA BBOASATCA A8 NPOEKTHHIX opranusaund ¢ | uioas 1974 r.,
a aas JAefiCTBYIOIHX MNpPeANpHATHA — nocde yTBepkAeunn Komutetom
ues npu Cosere Munuctpos CCCP wKkaan ckuloK u #an6asok k tapudy
Ha 3MeKTPHUYECKYIO SHEPTHIO.

[Mpeanaraemas MeTOAHKa BHOOPa KOMMEHCHPYIOWHX yCTPOACTB
OrpaHHuHBaeTCs safadefl KOMNEHCAUHW DEaKTHBHOM MOLIHOCTH AMs pe-
HKHMA NpSMORA 0OCTeAOBAaTENLHOCTH OCHOBHOM uactoTn. Bonpocw He-
NoNAb30BaHHA KOHACHCATOPHBIX YCTAHOBOK AJIA CAMMETDHPDOBAHHA peXH-
Ma HANPSKEHHS W A48 OGHIBTDAIMH BHCLIAX FAPMOHHK He PacCMaTpH-
BaloTca. TakKe He paccMaTpHBaeTCa 3ajaua HCMOJAb3OBaHHA CPEACTB
KOMNEHCaUHn IAf PperyaupoBaHHs HaANpPAXKEHHA. ﬂﬂﬂ pelieHns ykKa-
3aHHBIX 3alay cnefyeT o6pamlaTbCA K COOTBETCTBYIOUIHM [IOKYMEHTaM.

[Tpu pemeruu noMellleHHHX B HacTosileR paGoTe MPHMEPOB pac-
yeTa no BHOOPY KOMMEHCHDYIOUIHX YCTPOACTB NpUBEPKa PpexuMa Ha-
NPSKEeHHs CeTH, TOKGBHIX HArpy3soK ee 3/J1EMEHTOB H T. 1. He BLINOJ-
Hanacb. [IpH NPOEKTHPOBAHHW BHIGOP CPEACTB KOMIEHCALHH JAOJMMKeH
NPOU3BOAMUTLCA ONHOBPEMEHHO C BHIGOPOM BCEX 3/1€MEHTOB MHTaKOLWEd
H pacnpefeNuTeNbyol ceTefi ANA HOPMa/NbHOTO H nOCAeaBapHIHOTO pe-
JHMOB paGoTH H NPH STOM AOJKHB YUYMTHIBATBCS BCe TEXHHYECKHe Or-
paHHueHHs. BapuaHT KOMNEHCalUHH PEaKTHBHOM MOLIHOCTH, HE YHOBJET-
BOpSIOU[HA XOTA OH OAHOMY TEXHHYECKOMY OrPaHH4EHHIO, QJOMXKEH
oT6pacuBarbea. IIpn He6OJBUIOM pa3NHUMK B BEJHYMHE DPaCUETHHX 3a-
TpaT B Npeaejax TOYHOCTH pacaeTa H HCXOAHBIX HaHHWX cJaeayeT MpH-
HMMaTb BapHaHT C JYYIIWMH TeXHHYECKHMH 0OKasaTeJsaMH (ynoGcTBO
3KCNNY aTalHu, pacxoA oGOpYAOBaHHA H T. K.).
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Henontsorasknie B npuMmepax pacdeta CTOHMOCTHHE NOKasaTenn
PH KOBKPETHOM OPOEKTHPOBAaHHM [AOJIKHB YTOUHATBCA NO AefCTBYO-
UIHM U€HaM

B ta6a. [1-2 —[1-5 apuBenenn oapameTpn, Heo6XoAuMble A Of-
pellesieHHs NOTEPh SJAEKTPOSHEPrHH Ha rEeHEepalnio PeaKTUBHON MOLLHO-
CTH cuHxponpnimn Asurateanamn cepud CIAH, CTA, CO w CHO3. Ta6-
AHUB COCTabAeHR N0 pesy/abTaTam pactetoB Ha LIBM no paspabotan-
Hofi Bo BHHH3 meTtonuke.

Dns nsuraTenefl Qpyrux THOOB ¢ HKOCTATOMHOM AAS MPaKTHHECKHX
pacueToB TOYHOCTHIO MOXHO NOAb30BATHCH LAHHBIMH MPHAOMNKEHHR, NOA-
Gupan OAuXMARWAN 00 TeXHHUECKHM XapaKTepPHCTHKAM [BHraTedb.



I. IJHPEKTUBHAS YACTb

A. OcHoBHbBIE NONOKEHHN

A-l. ¥Ykasauns oxBaTWB2IOT SaA3aUH KOMNEHCALHH  DeaKTHBHOA
MOUIHOCTH B pacnpeeNHTENBHLIX CETAX [ peXAMa npsiMofl fnocne-
AOBATENLHOCTH OCHOBHON 4acTOTH MEpPeMEHHOro TOKa.

HecuMMeTpHYHNE H HECHHYCOHNANbHWE pEXHMH, a TaKKe pPexH-
Ml paGoTH ceTH ¢ pesKomepeMeHHHIMH HarpyskamMu B HACTOSIUHX YKa-
3aHIUAX HE PACCMATPHBAIOTCH.

Tlpn peweHHH 3anaq HCMONb30BAHHA CPEACTB KOMIEHCAUMH AAf
uenell peryinpoBanHs HanpsyKkeRHR caelnyer ofpawaTicd K «Bpemen-
HbIM YK3a3aHHSM 00 PpErylHpPOBAHHIO HANpPSMEHHA B 3SJMEKTPHUECKHX
ceTaAxy.

A-2, Ykazauus 00 KOMNEHCAUMH PeaKTHBHOM MOWINOCTH B pacrpe-
JeNHTebHHIX CETAX PacnpoCTPAHAIOTCA Ha BCcex mnoTpeGHTeNefi 3JeKT-
POSHEPrHH H ABJAAIOTCA OGA3aTEJbHBIMH KaK AAA 3TEKTPOCHAGKAIOWIHX
OpraHH3alui, Tak 4 AA8 OpraHnsauufl, NPOEKTHPYIOUIHX SJEKTPOYyCTa-
HOBKH, HE3aBHCHMO OT HX BeJOMCTBEHHON NPHUHALIENKHOCTH.

A-3. Buifop THRA, MOULHOCTH, MECTA YCTAHOBKH ¥ peXxuma paGoTh
KOMMNEHCHPYIOIUX YCTPORACTB Ao/MKex obecnednBaTb HaHBOALIIYIO IKOQY
HOMHYHOCTB TPH COGJIONEHHH BCEX TEXHHUECKMX OrpaHHuyeHHii [5] L.

A-4, Tlpy nNpoeKTHPOBAHHH KOMMEHCHpYIOllMe YCTPONCTBa BHGHpa-
I0TCR OIHOBPEMEHHO CO BCEMH SMEMEHTaMH NHTAOWMX I pacnpeneiu-
Teabybix ceteit (5]

A-5. BbinoNHeHHe TeXHMYeCKHMX TpeGoBaHIil AOMXKHO ofccne-
yyBath [5):

a) [MONYCTHMB!I peXMM HaNpsAMeHHs B NHTaoWeR u pacnpegenu-
TeNILHOR CeTsIX;

6) monycTHMble TGKOBHE Harpy3ks BCeX 3/eMEeHTOB cerell;

B) peXHM PabOTH HCTOYHHKOB PEaKTHBHOM MOIMHOCTH B AOMYCTH-
MHX Apenenax;

r) Heo6xonuMufl pe3epB peakTHBHOH MOILHOCTH B y3Jax CeTH;

1) CTATHYECKYIO YCTOWUHBOCTL paGoTH ceTefi H SmeKTponpueM-
HUKOB.

A-6. KpurtepueM SKOHOMHUHOCTH fABJAETCH MHHHMYM 0OpHBEJEHHBIX
sarpar [, 5]

A-7. Tlpu onpeleNeHHH BeNHYHHH MPHBEJEHHHX 3aTPaT cJjaeqyeT
YUHTH BaTh:

a) saTpaTH Ha YCTAHOBKY KOMMEHCHDYIOUIHX YCTPOACTB H AonoJ-
HHTENBHOrO O0GOPYAOBaHHS — KOMMYTAUHOHHHX anmnaparoB, YcTpoficTB
peryauposanus u T. 0. [3—B, T, Jik:

! 3nech H fadee B KBaJpaTHWX CKOGKax YyKa3ulBaloTcs pasfensl
METOLHUECKON YacTH YKa3sauuil,
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6) CHHKERHE CTOMMOCTH OGOPYROBAHHS TpaHcGOPMATOPHHX mox-
CTaHUHI H CTOHMOCTH COOpYMeHHs nuTatoweli A pacnpexenutebHOll
ceTefi, 06yClOBIeHHOE yMeHbllIeHHEM TOKOBHIX Harpysok [6 — B, B];

B) CHHXXEHHe NOTepb 31eKTPOSHEPrHH B MHTAIOUWER M pacrpefesH-
TeabHo#l cerax [2, 4];

r) CHHXeHHe YCTAHOBJIEHHOH MOIIHOCTH SNEKTPOCTaHUHA, O6yCHOB-
JileHHOe yMeHbIlIeHHEM MOTePb aKTHBHOW MotHocTy [2].

3 AA-]S. HcTounnkH peakTHBHORM MOIIHOCTH MOTYT GHTbL Tpex THOOB

a) BO3AYWHHE KM KaGelabHhle JHHHR SNEKTPHuecKHX ceTeii [3 — BJ;

6) reHepaTOph 3JEKTPOCTAHLHN H CHHXPOHHWe ABHratean [3 — BJ;

B) IOTMOJNHHTEILHO YCTaHAB/IHBAEMble KOMMEHCHDYIOIUIHE YCTPOiicT-
Ba — CHHXDOHHbIE KOMMNEHCATOpb!, 6aTaped KOHAEHCATOPOB MNOMNEPEUYHOro
BK.TIOYEHHS, BEHTH/bHble YCTAHOBKH CO CNEUHANbHBM pEry/JaHPOBaHHEM
wap. (3—T, O]

A-9, [lpenycmoTpenHbie B YTBep:KIEHHOM 0DOEKTe KOMNEHCHPYIO-
IlHe YCTPONCTBA YCTaHABJHBAIOTCA B 006s3aTenbHoM nopsake. HMx ot-
CYTCTBHE HJHM HEIOCTAaTOUHOE KOMHYUECTBO ABAAETCS OCHOBaHHEM JI81
3anpeuteHH NOMKMOYEHHS K CEeTH 31eKTPOYCTaHOBKH

A-10. Bu6op CpeacTB KOMNEHCAUHH HOAXKEH MPOH3BOLHTLCHA RS
pexXxuMa Han6onsulero noTpebNeHHA peakTHBHOA MOWIHOCTH B CETH
npoeKTHPYEMOR snekTpoycTanosku [5).

DHeprocHcTeMa MOMKH2 BHIAATH OPraHHSauUHH, (POEKTHPYIOIEdH
NPHCOeIHHAEMYI0O K CeTH CHCTEMH 3/JEeKTPOYCTAHOBKY, 3HaueHHs BeJH-
YHH PeaKTHBHON MOLIHOCTH, NepelaBaeMHX H3 CETH CHCTEMH A8 pe-
HMOB HauOo/Nbllel A HaHMeHbIled AKTHBHHX HarpysoKk CHCTEMH, a
Takxe L4 nociaeaBapufiHuix pexkumos [7, 8, 9 — B].

A-11, Ina wan6ojlee SKOHOMHYHOTO WHCMO/NB3OBAHHS KOMIEHCHPYIO-
WHX YCTPOWCTB B SKCMAYaTAalMH HEKOTOpas HX 9acTh AOMKHa obopy-
JOBaTLCH YCTpORCTBAMHM PETrYJHPOBAHHA TeHepHPyeMOA MOUIHOCTH B CO-
OTBETCTBHH € 3ajauaMu pPEryJHpPOBaHHsA HaNpfKeHHs CeTH M H3MeHe-
HNfIMH €e PpeaKTHBHbLIX HArpy3ok. B nepByio ouvepenb NOMKHH CHaG-
KAaTeCH YCTPOACTBAMHW aBTOMAaTHYECKOTO peryJaHPOBaHHA BO36YXKIeHHA
CHHXDOHHble ABHratenn. [IpH QTCYTCTBMM CHHXPOHHMHX jBHTaTeneRd HJIH
HeZOCTATOYHOM HX MOULHOCTH YCTPOACTBAMH PpEryNHPOBAaHHA MOJKHBL
CHa6XaTbCA KOHNEeHcaTOpHbie GaTapeH.

CyMMapHas MOULHOCTb HeperyJaHpyeMuix 0aTapelt, KaK mpaBHJsoO, He
NOMKHA NpPeBHILaTh BeAMYUHY HaHMeHblefl peaKTHBHON HarpyskH
cetn [9 — B).

A-12. OtBeTcTBeHHOCTE a6OHEHTOB 32 HCMNO/Jb30OBAHHE HCTOYHHKOB
pPeaKTHBHOM MOIIHOCTH, a TaKXe OGSA3aHHOCTH SJEKTPOCHaGKawouled
OpraHH32llHW N0 OCYWIECTBJCHHIO KOHTPOJAA 3a NEACTBHSAMA a6OHeHTa,
YKa3LBAOTCR B JOrOBOPAX HA OTNYCK 3JMEKTPOIHEPTHH M NEePHOLHUECKH
"poBepAIOTCR oprakaMu 'ocaHepronagsopa.

6. IlpoexTnpoBanue

B-1. TlpA npoeXTHPOBaHHH 3/NEKTPOYCTAHOBKH BLIGHDAIOTCA BapH-
&HTH ¢ HAHMeHLWHM norpebienneM peakTHBHOR MoulHocTH. [las storo:

a) He nOMXeH AonyckaTbcst BHOGOp sneKkTpoamArateneft w Tpase-
$OpMaTOpPOB ¢ HeOBOCHOBAHHO 3aHHXKEHHOA 3arpyakof;

6) 1M HeperyAHpyeMbiX 3/€XTPONPHBOROB C MOCTOAHHHM PEXH-:
MOM Pa6oTui ROMKHH BHGHDATECH CHHXPOHHbHIE NBHTATeNH, €C/H 3T0
BOSMOXHO O TEXHHYECKHM H 3KOHOMHUECKHM ycroBHam (B, 6];
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B) IIONKHH NPefyCMATPHBATECH MepHl MO OrPAHHIEHHIO XOJOCTOrO
X0Na ACHHXDOHHHIX AaBHratejefl, eclH 3TO BO3MOXHO (10 YCNOBHAM Tex-
HOJIOTHYECKOTO Nponecca;

T) HOMKHH DpPEIyCMaTPHBATECA APYTHe TEeXHHUECKHe CPencTBa,
ofecneunpaiommue NOBHIICHHE TEXHHKO-IKOHOMUYECKHX MOKaszatesteli cH-
CTEMH 9JIEKTPOCHa0XeHHs nyTeM BO3ReflcTBHA Ha moTpebieHHe H reHe-
pauuio peaKTHBHON MOLIHOCTH.

B-2. [IpoekTRposanHe pPEKOMEHAYeTCs BeCTH C YdYeTOM OHHAMHKH
pPOCTa HAarpy3oK H MOITANHOTO DASBHTHA CHCTEMH SMEKTpOCHAGXKeRHs.
Jns kamaoro stana onpeaensioTCs MOMIHOCTD M MeCT2 YCTAHOBKH
KOMITEHCHPYIOILKX YCTPOfICTB, pelllaeTci BOTNPOC O HEOGXOAHMOCTH HX
peryanpoBanns, BLIGMpaeTCA nNapaMeTp perya#poBaHHs ® T. 1.

Ipu HeGoabmIOM pasNNuUy B BeJHUMHE MPHBEAEHHBIX 3aTpaTr no
BapHaHTaM B NpeRejax TOYHOCTH pacyeTa M HCXONHBIX NaHHHIX MNpH-
HMMAeTCs BapHAaHT ¢ JAYYIUMMH TEeXHHYECKHMH MOKasaTe.lsaMH (mepcnek-
THBHOCTb CXeMHl, yN0GCTBO SKCMJyaTaUHH, Pacxol MarTepuanos H 06o-
PYIZOBAHHA U T. I.).

B-3. Ipu BwGOpe CpeACTB KOMMEHCALHH, YCTAHABJIMBAEMbIX B pac-
npenesuTeNbHHX CCTHX, HCXOAHHIMH SBJAIOTCA CleAylOUlHe XaHHHe, no-
JAydaeMble OT SHEPrOCHCTEMEI:

a) 5KOHOMHYECKH OGOCHOBAHHAS HAHGOJbLIAA BEAHUHHA PEaKTHBHOI
MOLIHOCTH, KOTOpas MOXeT OuiTh MepelaHa H3 3HEPTOCHCTEMH B pexit-
Me ee HauGOJbIUNX AKTHBHHIX Harpy3ok B CeTb [IPOGKTHPYEMO# 3/eKTpo-
YCTAHOBKH; 5Ta BeJHUHHA onpelejsieTcsi MpH NPOEKTHPOBAHHH ceTeft CH-
CTeMH C TMPHOJIMIKEHHHIM YYETOM NOTEPb /IEKTPOIHEPCHH B pachpendesi-
TebHON CeTH NPOEKTHPYeMOil 3jekTpoycraHoBkn [7];

6) onpeneneHHas MO TEXHHUECKHM YCAOBHAM HAaHMEHblUAsi BeJHYH-
Ha peaKkTHBHON MOWIBOCTH, KOTOPas MOXeT OHTh NepefaHa H3 ceTH
SHEeProcCHCTEMH B peXiiMe ee HaHMEHbUIWX AKTHBHBIX HArpy3ok (HOYHOM
MHHHMYM TpaduKa aKTHBHHMX Harpys3ok chctemm) [9 — BJ;

B) ONpeLefeHHbLle MO TEXHHYECKHM YCJIOBHSM HaHOGOJbIINE BesH-
YHHB PEeaKTHBHWX MOLLHOCTEH, KOTOpue MOryT OubiTb nepeiaHn H3 ce-
TH 3HEPTOCHCTEMH B MOC/HEaBapHAHLIX pexXHMax.

Beanunun peakTHsHOfi MommuoctH no n. B-3 uncnosssyiorcs npu
TeXHHKO-3KOHOMHYeCKOM OGOCHOBaHHH BHGOpPa YCTPOMCTB KOMMEHCa-
UHH H npH BeOOpe pexHMa paGoThl 3THX YCTPOHCTB. JHEeprocHcreMoi
AOMKHH OHITh 3alaHbl AJA peXuMa HaHGoJbllefl peakTHBHOR Harpyskn
NPOEKTHPYEMOfl 3JIeKTPOYCTAHOBKH 3HAueHHS MepBOft M BTOPONl MpOH3-
BOAHBIX OT CYMMapHBIX NMOTepb AKTHBHOW MOLIHOCTH B CeTAX CHCTEMH
N0 BeAWVHHE pPEAKTHBHOM HArpy3KkH B MNYHKTe NPHCOENHHEHHS K CeTH
37eKTPOYCTAHOBKH HJH COOTBETCTBYIOU{HE 3HAag4eHHST PacCyeTHHIX 3aTpar.
Ipn HanmHuyuy 3THX NAHHBIX 3HEPrOCHCTEMAa 3aMEHAETCH SKOHOMHYECKH
SKBHBAJICHTHHIM HCTOYHHKOM PEaKTHBHOM MOWHOCTH [4].

b-4. Tlpu BoGOpe KOMNEHCHPYIOWHX YCTPOHACTB HEOGXOMUMO:

a) YUHTHIBATL PEaKTHBHYIO MOUIHOCTb, TEHEPUPYEMYIO BO3MYIIHHIMH
JHHUSIMH, TOKONPOBOZAMM ¥ KaGeNbHHIMH JIMHHAMH € HOMHHAJBLHHIMH
nHanpsikenusimu Bhue 20 kB, a aas KaGenbHbiX ceTelt 3HAaUHTeALHOI
NPOTSKEHHOCTH — TaKke H 6—20 kB [3 — B};

G) onpeneaaTh 1eNECOOGPA3HYIO CTeNneHb HCMNOJbIOBAHHA PEAKTHB-
HOMl MOLIHOCTH reHepaTOROB MECTHHIX 3JMEKTPOCTAHLUMH H CHHXPOHHBIX
aBurarenen mia cerefi kak 6—20 kB, Tak w xo 1000 B [5 6—B
I, E];

B) NpOBepsiTh BO3MOJKHOCTb YMEHBIIEHHS [PONYCKHOR cnocoGHOCTH
3/IEMEHTOB NHTaOWled M pacnpeaenHTeNbHOR ceTell npH yBeaHueHHH
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cTeneny KoOMNeRcaunm (yMeHbmIenWe 9uCTAA W MOULHOCTH Tpatchopma-
TOPOB. CHHXKeHHe ceyeHufl nposonos u kabened u r. n) [6 — B, B];

r) sHOHpaTh cnocOGL ynpPaBAEHUN KOMMEHCHPYIOMUMI YCTPOficTBa-
MH — pYyYHOe, AHCTAHUHOHHOE “NK ABTOMATHUECKOe;, mapaMmeTp peryns-
POBAHUA — HANpAKeHNe, PeaKTHBHAA MOMHOCTb, BpeMsa H T. A. [9 — BL

) MO BO3MOXHOCTH y4YecTb HOMOJAHATENbHHI SKOHOMHYecKHA 3}-
beKT npH HCNOABLIOBAHHW CPeACTB KOMNEHCAUHWB AAS MOBHINEHHR KAaue-
CTBa 3JeKTPOSHEeprHA.

b-5. Tlpn TexHHKO-3KOHOMH4eCKMX pacyeTax CTOMMOCTb nOTephb
SJEKTPOIHEPIHR W AKTHBHON MOLLHOCTH onpenejsercs MO MeTORHKE, H3-
ROXCHHOM B pa3n 2 MeTOAHUECKOA 4acTw.

B-6. pn BHGOpe CPeNCTB KOMDEHCAUHH HEOGXOAMMO YUUTHBaTh,
9T0 HanGoabwmud skoHOMHuecKHA 9bdeKT aocTHraercs OpH HX pa3Me-
UleHHH B HemocpeAcTBeHHOA ONHSOCTH 0T NOTPeCAAIOWIHX PeaKTHBHYIO
MOILHOCTb S/IEKTPONPHEMHHKOB,

[lepenava peakTHBHON MomHocTH u3 ceth 6—35 kB B cets no
1000 B, kak apaBnio, OKa3LBAETCH SKOHOMHYECKH HEBHITOAHOMN, ecnn
STO NMPHBOAHT K YBEJHYEHHIO QHCA3 UEXOBHX TpanchopmaTopor [6 — B).

Hna snekTpnycTanonox HeGObWOR MOWHOCTH, NPHCOSAHHACMBIX K
neficteylomnm ceTaM 6—10 kB, skoHomuyecKn onpaslanHON, KakK npa-
BWJIO, OKa3LIBaeTCH [MOAHAA KOMNEHCAUMfi PEaKTUBHOA MOLIHOCTH Ha
ctopone no 1000 B {6 —T}.

B-7. PacnpemeniTh KOHAEHCaTOPHHE YCTAHOBKM Ha pPasHuIX CTY-
neHsdx 3MeKTPOCHaGKeHHs caelyeT H3 OCHOBAHUM TEXHHKO-SKOHOMHYE.
CKOTO pacuera.

HeperyaupyeMuie KOHAGHCAaTOpPHHlE YCTaHOBKA B cerix no 1000 B
OOMXKHBH PpasMellaTeCA B lexax Yy TCpYNmoBuXx pacnpeneaHTeAbHbIX
rllymniga,B ]ec.rm OKpYyHalollas cpela AONYCKAeT TaKyl0 YCTaHOBKY
8_ s

MecTO yCTaHOBKH perynupyeMbHx KOHAEHCATOPHHX GaTtapeil B ceTAX
no 1000 B ponxHo onpelensThcs ¢ ydeToM rpeGoBanufi peryanposa-
?8“ uainpmxemm CeTH HAH peryAHpoBaHHs pEaKTHBHON MOUIHOCTH

-=Tl

YcTanoBka KoHZeHcaTOpHLIXx OaTapeil Ha cropoHe 6—10 kB ue-
XOBLIX MOACTaHUHA He peKOMeHiyeTca.

WuauenayansHas koMneHcauus Moxer OuTb uenecooGpasvod
JHUIbL Y KPYMHGLIX 5JeKTPONPHEeMHHKOB C OTHOCHTEeNLHO HU3KHM Ko3ddu-
UUEHTOM MOIIHOCTH H ¢ GOJbLINM YHCJIOM 4yacoB paGOTH B ropy.

B-8. lpn cocTaBaeAnn GajaHca DPeaKTHBHOM MOWHOCTH NO y3naMm
CeTH B HOPManbHBIX peXHMax ee paGoTh CleayeT YYHTHBATh BO3MOX-
HOE yBesJHueHHe MoTpeGneHusn pPeakTHBHON MOUIHOCTH NpPH peryauposa-
HHY HanpsxeHus [9 — B)

Heo6xoanmo npeaycMaTpuBaTh OGOCHOBaHHHWR pe3epB peaKTHBHON
MOIIHOCTH B Yy31ax CeTH Ans ofecfieueHHs TeXHHYeCKHX TpeGoBaHHi
K pa6oTe cerefi ¥ S/JCKTPONIPHEMHHKOB B MNOCAeaBapHAHHX pexXiMax,

B. Jkcnayaranus

B-1. Tllpm sKcnAvaTauHR S/AEKTPOYCTAHOBOK JNOJMKHH OCYUleCTB-
AATLCH CHAEAYIOILHEe MEPONPHATHS, CHUXKalollHe noOTpeS/ieHHe peakTHB-
MO/l MOUWHOCTH:

a) ynopsjoueHHe TEXHOJOTHYECKOTO mpouecca, BeAyllee K Yayy-
WEHHI0 9IHEepreTHYECKOro peXxHMa OOOpYAOBAHHA W K CHHXKEHHIO pac-
YeTHOrO MaKCHMYMa PeaKTHBHON Harpysku;
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6) orpanwuenne xonoctofi paGoOTH ACHHXPOHHWX ABAratenedt, cpa-
poutmx TpafdcOpMATOpos H APYFHX EKTPONDHEMIUKOB OYTeM BHEAS
peHus orpaHHauTenell XOAOCTOTO X0AA:

B) 3aMeHa WAM OTKAWUEHHe HB NEePHOA MAALIX HATPYSOK TPaHCe
topmaTopos, 3arpymkeemuix Menee dem Ha 30% Hx HOMWHAALHOA Mol
HOCTH, eC/H 5TO NONYCK3ETCH NG YCAOBHAM DeXHM3 paboTw ceTh #
SJIEKTPONPHEMHHKOR;

r) saMeHs sarpyxaembx MeHee deM H8 60% acHHEXPOHHBIX ABHe
ratesefl u2 ABAT3Tedu MeHbluell MOIIHOCTH (PH YCAOBHH TeXHHKO-SKOe
HOMHYECKOro 000CHOBAHKS ¥ OPH HANHUABD (DPAKTHIECKOH BOSMOMHROCTH
TaKo# saMeHhl;

A) 3aMeHa aCHHXPOHHLIX asurarenel CHRXPOHHHIMA, AONYCTHMAA 0O
ycaosHaM paloTh 37eKTpONPHBOAA, €CAH aCHHXPOHHLIE ABHraTeNH OOA-
JIeXKaT NEeMOHTAXYV 8CJeACTBHE H3HOCA, H3IMEHEHHR TeXHOJOrHIeCKOro
npouecca HWIH BO3MOMHOCTH HUCHOJNB30BAHHA B OPYrax ycTaHOBKAEX, He
HYXOAIOUHXCA B HCKYCCTBEHHON KOMNeHCaudn pPEAaKTHBHHIX HArpysoK,
a4 TaKKe B APYLHX C/yuadx, ecas 3AMEHa MOXKeT OhTb OBOCHOBaHa
TEXHHKO-IKOHOMHYECKHM DACIETOM.

B-2, lonken OuMTbL obecneuen cHCTeMaTH4eCKHA «ouTpoab sa pabo-
TOR HMEIOUIMXCE Ha 3NeKTPOYCTAHOBKE KOMNEHCHPYIOWAX YCTPOACTB.

He pexe 2 pas 8 roa AOAXHO fIpOBEPATLCA COOTBETCTBHE REACT-
Bylouled KOMOEHCHpYiomleA YCTAHOBKM NPOEKTHRIM NAHHBIM, 8 HMEHHO:

a) THD ¥ MOMIHOCTH HCOONb3YEMblx HCTCAHHKOB DEaKTHBHON MOl
HOCTH;

6) 4x TexHHYECKOe COCTORHHE;

B) X paGoaufl pexum;

r) AanrdHane H peficTBHe YCTPOACTB aBTOMATAYECKOr0 YyupaB/ieHHs
H perylHpOBaHHs, OPABAALHOCTL BbIGPAHHWX YCTABOK STHX YCTPOfiCTB;

) BEMHIHHA CYMMapHOA norpeGasemofi peakTwBHOfi MOULHOCTH B
SaBHCHMOCTH OT pafouero pexnMa SaekTpocsabikaiomlell opraHnsanmu.

YKasaHHbe faHHBE AOJKHK ObThb 3adHKCHPOBAHH B 4KTe, KOTO-
pufi  QOMKEH OpeaBABNATBCH mpeacTasuTeNnio opraHos [ocsmepro-
Haasopa.

B-3. dnekrpocHalbikaiouian opraHusauHf eXeKBAPTAAbHO KOHTPO-
JApYeT BeAHUHHY PEaKTHBHON MOLIHOCTH, UepeaaBaeMOil GPeANPHATHIO
H3 ceTefl CHCTeMH B PEXUMAX ee HAAGOABIUMX # HAWMEHBHIIHX AKTUB-
HBIX HArpysoK.

B-4. [Ins uened peryniuposanus HaOpAXKEHHR @AH PeaKTUBHON
MOUIHOCTH H2 0NPOMLIUNEHHBIX OPEANPHATHAX B NEPBYI0 Ouepeab AOMXK-
Hbl HC{O/Ib30BATHCS CHHXPOHHBE ABHratenn. [Ipu OTCYICTBHH CHHXPOH-
HuX ABHraTeJefl HAKR uX HENOCTATOYHOR MOLIHOCTH YycTpoficTBaMH pe-
TYNHDOBaHAR MNOMKHW CBalKaThcs KoHAeHcaTopHue OGatapen [9— B)

B-5. Npu uaMeHennn HArpysoKk 10 CPABHEHHIO C OPHHATHMH OpH
NPOEKTHPOBAHHE B pexxHM PaboTe UCTOYHHKOB PEaKTHSHOM MOUIHOCTH
clieyeT BHOCHTb COOTBETCTBYIOMIHE KOPPEKTUBH,

I. Kontpoas

I-1. KouTposnb 3a BesHuHHON peaKTHBHOR MOMHOCTH noTpeSHTe-
nefi ocywecTBasercs opeprocOnTams sheprocmcteM u [ocsneproxan-
30pOM.

T-2. Kourpoaupyemums ABARIONCH cAelylollNe BeAdYHHBI:

a) nauGonbinas norTpebrsdeMan PESKTHBHAS MOIHOCTL 33 noJyqa-
coBOR OepHoA B pexume HanGoibweRd aKTHBHOA HArpysKH 9SHeprocH-
CTeMbl;
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6) «¢peaKTHBHAs SHePrHA», BLINAHHAA B CETh SHEProcHCTEMb! 32
NepHOI HOYHOro NpoBaja rpaduKa aKTHBHLIX HArPy30K IHEPFOCHCTEMBI.

[-3. Ilepuonn HanGoJbWHX H HAUMEHbIUWX HArpy30K yCTaHABJIHBA-
I0TcA 3HeprocHaGxkaloulell OpranHsaunell H (HKCHPYIOTCA B JOTOBOpE
Ha OTHXCK 3JeKTPOIHEPrHH.

I-4. Jlas KoHTpoas HauGonbllefi peaKTHBHON MOUIHOCTH, MOEpefa-
BaeMOli H3 ceTeli cHCTeMHn mOTpeGHTeNMO, HCNONB3YIOTCS peaKTHBHhIE
CUETYHKH ¢ yKadaTensiMH 30-MHHYTHOTO MaKCHMYMa H C pejle BpEMeHH.
J.1a KOHTpOJsl <«peaKTHBHOMI 3HEPrHH®, BhiaBaeMON noTpebuTeNeM B
CeTb SHEProCHCTEMbl, HCMOAL3YIOTCH CUETHBIE MEXaHH3IMBI PEaKTHBHLIX
CYETYHKOB CO CTONOPOM.

B cayyae OTCYTCTBHS CNELHANbHBHIX CYETYHKOB H pejie BpeMeHH /s
HX BKJIOYEHHS YyueT Haubosbiuefl noTpeGiseMOl pPeakTHBHOH MOUIHOCTH
M BEJHYHHB BhHIIaBaéMOW B CeTb CHCTEMH <«PEAKTHBHOM SHEPTHH» NpO-
H3BOJHTCH MO 3aNHCAM MOKa3aHHA OOGHYHWX CUETYHKOB. 3amHCH MOJH-
nexkaT 30-MHHYTHHe MOKa3aHHA CUETYHKOB B gack HaHGoO.bilel Harpys-
KH CHCTeMbl H TNOKa3aHHR CYETYHKOB Ha HAYalo H KOHEX CYTOUHOro
HOYHOro NMpOBajia aKTHBHOM Harpy3kH 3HEpProCHCTEMH.

Il. METOOHYECKASA YACTH

PA3AEJ 1

OCHOBHBIE MOJIO)KEHHA METORUKH
TEXHHKO-3KOHOMHYECKHX PACYETOB [A-6, A-7]!

TexHHKO-3KOHOMHYECKHE pacyeTh NpH BHGOpe THNA, MeCTa YCTaHOB-
KH H peXxHMa paGoTel KOMNeHcHpyiowux ycrporcrs (KY) HOMKHH Bu-
NOJHATBCA B COOTBETCTBHH C «THNOBOH METOLHKON OMpefeseHHA 3KOHO-
MHuYecKoH 3¢ ¢eKTHBHOCTH KaNHTaJbHBIX BIOMEHHA», yTBepxiaeHHoA [lo-
cranopaenneM locnnana CCCP, Toccrpos CCCP u Ilpesnanyma AH
CCCP or 8 cenrabpa 1969 r. Ne 40/100/33 [J/I. 1].

BeaHyHHa pacyeTHHX 3aTpaT B py6.six NpH eAHHOBPEMEHHHX Kami-
TaJbHBIX BJOMEHHAX H NMOCTOSHHBIX TEKYLIHX PacXofax

3 = E.K+H, (1-1)

rae K — KalHTaJbHHE BJOXKEHHR B COOpPYyXKeHHe o6bexTa, pyo.;
H — Texyuise saTpaTthl, pyo0.;
Ey = 0,12 — HopMaTuBHbH KO3b¢HHHEHT 3)(EKTHBHOCTH KaNHTalb-
HBIX Baoxennit [JI. 1].

TekylllHe 3aTpaThl BKJKYAIOT OTUHCAEHHS HA aMOPTH3aUHIO, PACXO-
OH Ha oGCNYXKHBAHHE H OIJIATY NMOTEPb 5/1eKTPOIHEPTHH.

OTuHC/IEHHA Ha aMOPTH3alHI0 (Ha KaNMHTaJbHBIE PEMOHT H peHOBa-
LMI0) JPHHHMAIOTCA B COOTBETCTBHH ¢ «HOpMaMH aMOPTH3AUHOHHBIX OT-
qHC/AeHRI N0 ocHOBHbIM ¢oHAaM HapoiHoro xo3sficrea CCCP», yTBepx-
n;émumn nocratosneideM CoBera Munuctpos CCCP oT 1 cenrs6ps
1961 r.

Pacxoam ka o6cyKHBaHWe M TEKYIUIHN PeMOHT (SKCIIyaTalHOHHble
pacxoan) NMpHHATH no daduuM [JI. 2 n 3.

! 3necb H nanee B KBaapaTHHX CKOOKax YKasblBAlOTCA pasjeiu Al-
PEKTHBHBOM 4YacTH YKa3aHHA,
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O6mue exerofHLle OTWHCACHH OT KaNHTA/LHHX BIOXeHuft onpe-
IensioTcs CyMMofi HOpMaTHBHOro Ko3dduumenta s¢pdexkrusnoctn Ey,
OTuHC/NeHRI Ha amopTu3auuio E, u pacxomos ua o6enyxmsanue E,

E=Ey+E, + E. (1-2)
O1ciona 3atpatu B py6asx
3 =EK+C, (1-3)

The C==CTOHNMOCTb TOTEPb OJIEKTPOIHEPrHH # AKTHBHON MOUIHOCTH
B 3J€KTPHUECKON CeTH H B UCTOYHWKAX PEaKTHBHON MOLIHOCTH,
PY6.
CymMaphtle exeropuble OTUMC/CHHA OT KAMHTANbHBIX BAOKeHH{
ApuBeleHn B NpraoxKenHu (Taba. I1-1).
BeanunHa pacueTHnx 3arpar (B py6asx) B Tex cCJyuasX, KOTAA
3JEMeHTH COOPYXKeHHsl EMeIOT pasJH4HHeE OTUHC/AEeHHSA OT KaHTaJdbHBIX
BJIOXKEHRH,

1
3= D EK;+C, (1-4)

i=1
rie ] —=4HCIO 3/1eMEHTOB, HMEOIUAX PA3NHYHYIO BeJHUYHHY OTUMCAEHHH
OT KaNHUTaAbHbIX BJOMXKEHHM.

Ias o6weKTa, COOpyKeHHe KOTOPOTO OCYLIECTBAfIETCA MO 3Tanam
Pa3BHTHA, BEJHUHHA 3aTpar Gosiee MO3AHHX JeT AOJKHA GHTb npupe-
AeHA K HauaJbHOMY rofy CTpoOHTeNbLCTBA.

Mpusegennue satparst (B py6aAx) sa Becb MepHoR pa3sutus T Jer

T
3= 38, (1-5)
=1
rae 3; «~=3aTpaThl B {-M roay, py6.

B, = T¥0,08= 0,926 — ko3 dHNHEHT npHBedeHHS A5 OAHOro roja.
1]
3arpars B £-M TORY, NPHBEAEHHbHE K Hayaly CTPOHTE/BLCTBA,

31 = (3¢ + ACy) - 0,926%, (1-6)

rie 3g;— OTUHCAEHHS OT KAaNHTaJAbHBIX BAOMeHwuit B £-M roay, py6.;
AC¢ — v3aMeHeliHe CTOHMOCTH 9MeKTPOIHepritH, NOTpebaeHHO B £-M
TONy, 10 cpaBHeHHlo ¢ (£ — 1)-M roxowm, py®6.

CornacHo [JI. 1] HOpMaTHB AAR NpHBeAeHHS! PA3HOBpEMeHHHX 3a-
Tpar npruat 0,08.

PASBZJOEX 2

ONPEAEJNIEHUE CTOUMOCTH NOTEPb AKTUBHOH
MOIUHOCTH U IJEKTPOIHEPTHH [A-7, 8,1, B-5]

CyMMaphas CTOMMOCTb 1IOTepb (B Py6AAX) AKTHBHOR MOWHOCTH M
9/eKTPOSHEPTHH ONPEAENSETCH MO ONHOA M3 CJEAYIOWBX (QOpMY.:

C =3 (aK, + Bx) AP,; (21

c=-1 (# + e) A4, 2-2)
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Tlle 0 = yAeabHHE 3aTpaThl, 06yc/oBACHUbIE PACIIHPEHHEM 3JEKTpOCTaH-
UMA CHCTEMB JAJI9 NOKPLITHA 1NOTeph AaKTHBHOH MOIUIHOCTH,
py6/xBT;

B == yHesbHble 3aTpaTh HAa BHPabOTKY 3JeKTpOIHEPTHH H Ha pac-
IUHpeHHe TONANBHON 6a3nl (ceGeCTOHMOCTb 3JIEKTPO3HEPTHH Ha
WHHAX SJEKTPOCTaHUHiT), py6/(xBt-u);

Ky = OTHOligHHE NOTEPh 8KTHBHOA MOLUIHOCTH B MOMEHT HaHGoJbllleil
aKTUBHON HarpysKH OSHEPrOCHCTEMH K HaHOOJbIUHM NOTepsiM
aKTHBHON MOIUIHOCTH;

T = QHCJO YaCOB MAKCHMAJIbHHX TMOTEpb;

§ = KO3 DHUHEHT, YIUTHBAIOWHA 3aTpPaTH! Ha pacClUipeHHe 3JEKT-
pHuecKHX ceTefl, OOycJOBJEHHHE mnepefayell MOLIHOCTH s
NOKPHITHSA NOTEPb AKTHBHOA MOUIHOCTH;

AP, = uHanGosiblliHe NMOTEPH AKTHBHON MOLIHOCTH, KBT;

AA — norepn saexkTposHeprrH, KBT-4.

[Iprn BhiGOpe cpexcTB KoMMneHCaUHH yAoOHee MOJb30BATbCS (opMy-

aoi (2-1). :

VYnenvnas cronmocts (pyG/kBT) morepb aKTHBHOI MOWHOCTH

Co = é(aKu + ﬁf), (2-3)
H Toraa (B py6asx)
C = CoAPu. (2'4)
Tabauna 2-1

3HaueHHR VIeJbHBIX CTOHMOCTEH ROTEpb AKTHBHOWA MOLLHOCTH o
H NOTepb 3MEKTPOIHeprHu 3 A pasanuHsix pahonos 03C

Paiion a, py6/xBr B, xon/{kBt.u)

Pationnt EE3C~—O03C Lleurpa, [Mosonkbs,
¥Ora, 3akaBkasbs, Cesepuoro Kas-
ka3a, Cesepo-3amana, Ypara . . . . . 24,5 0,88

Bocrounne pafionnt —O3C  CpexHeit
Asun, Mansnero Bocroka, CesepHoro
Kaszaxcrana, 3a6afikaasa ., . ., . . . . 1

31
Paitont O3C Cubupu . . . + . . . « . 7,

3uayeHHs « R P, NOJAyuenHHIe Ha OCHOBaHHH paGOTHl MHCTHTYTa
«dueprocetbnpoek™ {J1. 2], npusemens B Taba. 2-1.
eJHUHHA

Ku=73p» (2-5)

M
rie AP;-=—=noTepH aKTHBHOI MOLIHOCTH B MOMEHT HauGo/bllefi aKTHB-
HOMl HAarpyskn sleprocucTeMm, kKBT.
Yuco yacoB NOTepb aKTHBHOA MOLIHOCTH

M
N NoFm
m=1
T-——, (2-6,
Q. )
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rae M —obiuiee 4HCIO XapAKTepHLIX CYTOUHBIX TpPadHKOB PeaKTHBHOM

HarpyskKH;

Ny = uncno nxefi pa6oTu B rogy mo rpaduky THna m;

Qu — 1an6osbilaf peakTHBHAsi Harpyska, Msap;

Fme—nnomans rpaduka, opAHHATH KOTOPOrO ONPEAEARIOTCA BO3-
BelleHHeM B KBafpaT OPAHHAT CyTOYHOro rpaduka peaxTHB-
10fi Harpy3k# THNa m,

IMnomans rpadpuka (Msap?-y)

L
Fu= 2 Qi @7

=1

rae Q:— Buicora cryneun ! rpadpuka, Msap;
{; — mnpuua crynenn I rpaduka, u;
L — o6wee uscao crynesefi cyTouHoro rpaguxa.

ITorepn axTHBHOII MOHIHOCTH B KOHJAEHCATOpaxX, a TaKkKe OJHA H3
COCTABJIANOLIUX MOTepb B OGMOTKAX CHHXPOHHOM MallHHB [PH FeHepalKH
PEaKTHBHONI MOUIHOCTH NpPONOPUHOHAJBHH BeJHYHHE TeHepHPYeMOil
MOLLHOCTH, T. €. BpeMs [OTepb T PaBHO YHCJAY UacOB HCNOJNb30BaHHR
MakcHMyMa Ty.

Hns CHHXPOHHOTO KOMIIEHCATOpa 4YHCJIO YacOB MOTEPb XOJOCTOro
Xofla paBHO 4HCJY YacoB ero paGoTH.

Beanuiina nonpasounoro koadduunenra 6

8 =1400243, (2-8)

rae AD —cyMMa noTepb 3JEKTPOSHEPTHH B NMPOUEHTAX 3MEKTPOSHEPrid,
llepefaBaeMofi MO CeTAM OT  3JEKTPOCTaHWHli CHCTeMH
K 11POEKTHPYEMOMY OGbeKTY.
Cpennne 3Hauennss A3, no AaHHWIM DHEProceTblpoeKTa, NPHBEAEHH
B Taba. 2-2

Ta6auna 2-2

i A3

g 3=

San sk

XapakTepHCTHKA CCTH ; é_? XapaKTepHCTHKA CCTH ;a’_?
R 223

2EE a2

CeTtH o6wmero noab3oBa- CeabCcKie CeTH:
HHUS: 35 kB

220330 kB 2,5 6—10 kB 4,0
110—150 xB 1,56 Fopoackue cetn 5,7
35 kB 1,0 6—10 xB 3,5

Mpumep 2-1. ITo BJI 35 xB nuraerca npomnpeanpustdHe; CYTOUHblE
rpaHKH peaKkTHBHON HarpyskH B paGouHfi W NMpasAHHYNBIA ZHH HOXasa-
Kbl Ha puc. 2-1. Yucno pabounx amed 259, npaspununux 106.

AkruBHOe compornBJAcHHe JuHHH 33 KB u Tpaucdopmaropa, mprse-
AeHHoe K HanpsxeHHio 35 KB, R = 16 Om. HauGonbiuas akTHBHAA Ha-
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rpy3Kka sHeprocicreMul B 21 4. HanGosbluas peakTHBHAs Harpyska npen-
npuataa Qu = 7 MBap, a peakTHBHas HarpysKa, COOTBeTCTBYWMIAA Hail-
Goasillel aKTHBHOM Harpyske sHeprocucreMul, 4,75 Meap.

Mbap
Nt
6t
5_
. Padovus Gens 11 5K
Bpema mancumyma L
3 Jnepeocucmemst
2+ :
L
1 P |
mewwaii
L_.____‘,_Jﬂlm(,m ! _
| I I S S T | | I N T | 1
0 2 4 6 8 10121616 182022 24+

Puc. 2-1.

OnpefeanTh CTOMMOCTb AONOAHHTENbHLIX NOTEPb AKTHBHOM MOWHO-
cth B aHHEH 35 KB B TpanchopmaTope npH nepenaye peakTHBHOM Moul-
HoctH no ceraM 330, 110 u 35 kB ana sHeprocHcTeMnl Ypasna.

Pewenune Ilonpasounnii xoapduuuent 8 no (2-8) u taba. 2-2

6=14002(25+1,54+10) = 1,1

HanG6onbiine nOTEPH aKTHBHOM MOWHOCTH B JHHHH H TpaHcdopma-

Tope

2
AP, = (375—) + 16-10* = 640 kBr.

Mnowanp rpaduka no puc. (2-1) u dopmyne (2-7):

Aas paGouero AHSA
Fi=3.74+45.1472.345,752-24-6,752.24-55%-3 4
+4,752-4 4+ 4,252 1 + 3,252 1 =~ 600 Mpap?:u;

AJS MPa3AHHYHOTO IHA
Fp=10,252.840,752-2 4+ 1,5?.8 + 12.2 4 0,252- 4 = 21,9 Msap? .4,
Yneao 4acoB MaKCHMAMbHHX noTeps no (2-6)
- 600-259 —;21,9 106 ~ 322,
CTOMMOCTb MOTEPb aKTHBHOM MoOWHOCTH no Taba. 2-1 u dopmyae
(2-1), rae Ku = (4,75/7)? == 0,461,
C=1,1 (24,5-0,461 4 0,88-10-2.3220) - 640 = 27 900 py®6.
Npumep 2-2 [A-7,B]. [nsa nauumx npumepa 2-1 onpeiennTb CTOH-
MOCTb MOTEPb aKTHBHOR MOILIHOCTH M 3JIEKTPO3HEPTHH NPH YCAOBHH, 4TO
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K wmuraM noacraHuud 10 kB npHcoeanHeHa KOHIeHcaTopHasa Gartapes
(BK) mowsoctsio 4 Msap. B paGoune ann BK BkiioueHa Kpyraocyrtou-
HO H OTKMIOYAETCA B Mpa3iHHYHHE JHH. YJeabHble NOTepH aKTHBHOII
MOUIHOCTH B KOHAescatopax 3,5 kBt/Map.
Onpenenuth CTOHMOCTb NOTEPb.
Pewenue [lromany rpaduka no puc. 2-1 u dopmyne (2-7) aaa
pabogero nHs:
Fi= [(3=4)?-7 + (45—4)2- 1 + (7—4)?-3 4 (575—4)2-2 4
+(6,75—4)2.2 4 (5,5—4)2-3 + (4,75—4)%-4 +
+(4,25—4)2. 1 4 (3,25—4)2- 1] = 64,9 Msap?-u.

Yneao 9acos norepb no (2-6)

64,9:259 + 21,9.106
R = 2120.

[MepenaBaemas peakTBHAs MOLUHOCTb NPH HaHGOJblIell aKTUBHOA
Harpyske sHeprocucremn (puc. 2-1)

Qs = 4,76—4 = 0,75 Msap.
TMorepn akTHBHON MOUIHOCTH B JHHHH H 0O6MOTKax Tpancdopmarto-
pa I peXHMa HaHOOJbIlell aKTHBHON HArpy3KH 3HEPrOCHCTeMb

7 2
AP _< 0555 ) .16.10° = 7,35 kBr.

Tloteps B kormencaropax APy =3,5:4 = 14 kBr.
CymMaphsle noreps B pexuMe HauGoJbuleil aKTHBHOA Harpysku

5HEPTOCHCTEMbI
APy = 7,35 + 14 = 21,35 kBr.
Hau6osibitie notepd akTHBHON MOWHOCTH

7—4\2
AP, = (T) +16-10° 4 14 = 132 «Br.
CTOHMOCTb NIOTEpb AKTHBHOR MOLLHOCTH
= 1,1(24,5-0,16 + 0,88-10-2.2 120) - 132 = 3278 py6.,
rie

21,35
-~z - 0,16.

M

TonoBas SKOUOMMS CTOMMOCTH NOTEps NpH yeraHoBke BK
27 900—3 278 = 24 622 py®6.

PABNEX 8

PACYETHBIE 3ATPATbI HA FEHEPALIHIO PEAKTHBHOR
MOIUHOCTH [A-7,a]
A. Ocnostbie nonaoxenns [A-8])
HeTounnkn peakTHBHOR MOUIHOCTH MOTYT OhThb TpeXx THnos [A-8]:
BO3AyMHble B KabeabHble JHHHH 3JMEKTPHY4ECKHX CeTeH;

TeHEPAaTOPH SJNCKTPOCTAHUWA H CHHXPOHHBE JBHIATENH]
HOTIO/IHHTENbHO YCTaHAB/IHBaeMbie KOMIEHCHPYIOIHe YCTpOfi-

15



CTBA = CHHXPOHHHE KOMMEHCAaTOpH, OaTaper KOHIEHCATOPOB
DOMepPeuHOro BKAIOYEHRA, BeHTHJbHLE YCTAHOBRH CO CrenHalb-
HHIM pery/NHpOBAHHEM B AP.
B ofmem cayuae satpaTh (B py6asx) da reHepaudio peakTHBHOR
MOWHOCTH MoryT GuTb onpejedent no ¢opmyne

3= 34 3,Q 4+ 3,Q% 3-1)

rae Q - feseprupyeman BCTOYHHKOM peaKTHBHa# MOUWHOCTL 445 MpOeK-

THpyemoR yctanopku. Mpap,

3y == MOCTOAHHAR COCTABARIOUIAR 34TPaT. de 3ABUCAILAA OT CeHEpH-
pyemoB mouiHocTh, pyo.;

3y ~ ynenvune 3atpatet Ha | Meap renepupyemol sommocTs,
py6/Msap;

8; -~ ynesnvsvle 3avpate sa )} Msap? reHepHpyeMoOR MOUIHOCTH,
py6/Msap 4

B. Boaaywuwe # kabeavtsie annnn [A-8, a, 6-4, a}

FenepnpyeMas 803AylIHWMH B kabeNbHBIMB /NHHHAMH peaKTHBHAR
MOWHOCT UPONOPUMOHA/NLBA KBAaApaTy Hanpskewus ceTH B NAHHe
JIHHHY.

Oas OpAKTHYECKAX pACUETOP MOMKHO (0AL3OBATLCH CPEeAHHMN SHA-
-ﬁi-xualmu reHepEpPYeMOf MOWIHOCTH, NDHBOAHMLIME B CNPaBOIHAKAX

. 2]

3aTpaTh Ha renepannio peakTHBHOA MOWBOCTH AruAaMp I = 0.

Npamep 3-1. Onpefennts pPeakTHBHYI0 MOUIHOCTb, TEHEPHPYeMYi0
KabeauLHofi aunHeh kB, naanHof 6 &M, ¢ cedeHdHem KHa Kaleas
120 mn? npm oTHOCHTE/ILHOM Hanpsikedun ceth 1,06.

Pemenne [enepupyemas | kM kalens peakTHBHas MOWHOCTD
npy BOMHHa/NbHOM Hanpsikeuwsw cern [JI. 2, raba. 7-13] cocraBaser
95 «Bap/xm.

O0wmas MOWHOCTb, reHepapyemasn cetbio 35 kB:

Q =5-1,05.99 = 545 kBap.

fpn swbope cpeaCTE ROMMEHCANHHM T3 MOIMIHOCTL NOMKHa OuiTh
YuTeHa.

8 CHHXpOHHBIE OBUraTenW ¥ reHepaTopul SAEKTPOCTAHUHA
{A-7,a, A-8, 6, B-4, 6]

Tenepupyemas cruxpoHHum naburatenem (CJI) peaxtHeHas moul-
BOCTb S8BHCHT OT KOQdHUHeHTa 38TPY3KH 1O AKTHBHOA MowHocTR f,
kospruMeHTa 38rpysKH 10 PEaKTUBHON MOUIHOCTH @ W OTHOCHTEJLHOM
BEJRYHHE HANPAKENHs Ha samnmax 0. ’

Makcamanbhan BeAHUNHA peeKTHBHOX MowmHocth (Mbap), xoropyio
Moxe1 reHepuposats ClI,

- ayPutg ey
[}

Vin

Qu (3-2)

rne Ps — HOMHHA/NBHAS SBKTHBHA{ MOUWAOCTb, MBT;
tg Ta, fa — COOTBETCTBYIOT HOMHHAALHLIM NAHHHM ABHTaTess;
4y - HanGoabiuas gonyctuman neperpyska CIl no peakrusHOA
MOILHOCTH, SaBHCAimas 01 THNE ABHraTeds, OTHOCHTEJIbHO-
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ro HampsXeHHs n kodddnunedTa 3arpysky 00 AaxrTHBROA
MOWHOCTH (onpedeasetca no rtaba. 3-1).

IMpu noncuere Harpysok npeanpHATUs pacnofaraeMas pPeakTHBHAR
MOIILHOCTh CHHXDOHHHIX ABHrareqefl LOMKH8 ONpefeaATbCA 10 BHIpaxe-
aro (3-2) wan no taba. [1-2— [1-6.

Cpennne sHaueHus ay A4aa asuratened CIH, CTA, CA a CO3
npneenelin B Ta6n. 3-1, cocrap/ienHOf Ha OCHOBaHUH PaGOTHI, BRIMOJIHEH-
"oit B0 BHUHD.

fadanua 3-1

CpenHie 3Ha4eHHA a, AA5 CHHXPOHHDLIX fBHraTesefl cepHA
CIH, CTH, CI u CI3

;'; 82 ‘Kosddunment
CepHa, HOMHHAAbHOE HANDAKEHUE =2 = 3arpysku B
H YaCTOTA BPAULEHNS ABHTATEAS £, 3
£3 % 0,9 0,8 0,7
CIH, 6 u 10 xB (a1a Bcex wacror| 0,95 I,31 1,39 1,45
Bpatlenus) 1,0 1,21 1,27 1,33
1,05 1,06 {,12 1,17
CIH, 6 «B:
600—1000 o6/mMun i,1 0,89 | 0,94 | 0,9
375—500 06/Muu 1,1 0,881 0,92 | 0,94
187 —300 06/mun 1,1 0,86 | 0,88 0,9
100—167 06/Mun 1,1 0,81 0,85 | 0,87
CIiH, 10 kB:
1000 06/muu 1,1 0,9 0,98 1,0
250—750 06/mun 1,1 0,8 | 0,9 0,92
CTU, 6 u 10 kB, 3000 o6/mnu 0,95 1,3 {,42 1,52
1,0 1,23 1,34 1,43
1,05 1,12 1,23 1,31
1,1 0,9 1,08 1,16
CA u CA3, 380B, ana scex ua-| 0,95 1,16 1,26 1,36
CTOT BpallleHHA 1,0 1,15 1,24 1,32
1,05 1,1 1,18 1,25
1,1 0,9 1,06 1 1,15

CHHXpOHHbIE ABHFaTeAR HOPMAJibHHIX Cepufl W3rOTOBARIOTCH ¢ One-
pexanomuM cos ¢ == 0,9 H#e3aBHCHMO OT pPeaKTHBHOR MOWIHOCTH, KOTO-
PYyIO MpeAnpHATHe MOXKET HUCTMOAL3OBATh., [lo9TOMY B pacueTHHX 3aTpa-
Tax JOMKHA YYHTBIBATHCA TOABKO CTOHMOCTbL aKTHBHHIX NOTEPL IMIEKT-
POSHEPINH H3 (eHEPAlNIO PEAKTHBHON MOUIHOCTA W CTOMMOCTb peryas-
Topa BO36GyXKJeHus, ec/il Of YCTAHABAHBAETCA.

i7



Moteps axtusHoi mowHocTs (kBt) B8 CII Ha reHepaumo peaxkTHB.
HOll MowHocT Q

D] D
0P =50+ 5% Q, 3-3)

rae Dy, D3 — nocrosinuble BeJHUAHN, 33BACHUIHE OT TEXHWUECKHX fapa-
MeTpOB jBHrareas, kBr.
Benuuunw Dy B Dy ans asurarenen CAH, CTA, CI u CA3 npu-
senenu B tabn. I1-2 —TI1-5.
Ins rpynne napaanensHo paGoTAIOUWHX OAHOTHNHBIX CHHXPOHHHIX

JBHrarteseil
D,  2D,Qup D,
AP-(¢+ N )o+05N Q. @)

rie Q, Qup — peakTHBHaA MOILIHOCTb, reHepHpyeMas Cpynnofi omHOTUM-
HHX pABHraTeslefl COOTBETCTBEHHO AJsi NPOEKTHPYeMOro
of6vexTa n Ans npouux norpebutenefi, Mpap;
N — 4HCJIO OAHOTHNHKIX ABHraTesef.
3atpate 3¢ (py6.), 3, (py6/Msap) u 3, (py6/Msap?) p (3-1)
aas CIL cocrapasior:

3° - EpNKpo
_Ll,_ 2Daan _

$=Co\ Q:N (3-5)
D,

3y =C, 'ag_N'-

rne Kp — cTOMMOCTb peryastopa 8oabyxnenus CHI, py6.;

Eyp = pennuuHa oTaHCeBHA oT Kp;

Co==CTOHMOCTb  TNIOTEpPb, oOmpefenseMass no ¢opmyae (2-3),

py6/kBrT.

Beanuntiu Dy, D; B Qg B dopmyaax (3-3), (3-4) n (3-5) otHo-
CATCR K OMNOMY ABHFaTeNIO.

Jlas npakTHYyeCKAX PacieTOB MOXHO NpHanMatb 3g = 0,

Ona renepatopos snextpocTanuuf 3o = 0; 3, u 3; onpegeasiorca
takxke 110 (3-5). Beauuunnl Dy, n Dy naa renepaTopOB NpHBENCHH B
ta6a. [1-6 |J1. 4].

fipumep 3-2. OnpeneauTs pacdyeTHble 3aTpPaTH Ha leHepalHIo peak-
THBHOR MoOlLKOCTH 1,5 Mpap TpeMs CHHXPOHHbLiMu ABArateasma 6 kB,
1000 BT, B = 0,8 nps uanpsikennu cern 5,7 xB (U0 =0,95) nas ue-
THipex CAyYaes, KOrAa 4acToTa BpauleHHs Asuratenefi 1000, 500, 250
#n 100 o6/Mun, npu caenyiownx naunbix: Kp = 200 py6.; Ep = 027,
Co = 60 py6/kBT.

Pewmenue [Ilo 1aba. (3-1) au = 1,39, Tax uyro pacnojaraemas
PeakTHBHAA MOUIHOCTL Tpex ABHratenefl Qu =3.1,39:0511 = 2,14 >
> 1,5 Msap.

Mo suipaxennam (3-5) n (3-1) ana kampod rpynnu CJL onpeae-
asem 3y, 3y, 33 3. Peayawtatw pacuera cBemenn B Tada. 3-2,
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Ta6anuga 32

Fpynna
HaumenoBaune
i I it v
Quw MBap . . ... ... 0,511 0,511 0,52 0,532
wEkBr Lo oL 5,09 6,61 10,0 15,3
D,, KBr ......... 3,99 5,88 7,19 10,6
3upy6. .. ... ... 162 162 162 162
3.. y6/MBap ...... 596 770 1150 1730
3s py6/Meap® . . . . . . 306 450 532 750
3, py6.. . ... ... 1742 2330 3082 4445
3,0e . ........ 1,0 1,34 1,77 2,56

Tlpumep 3-3. [IpoekTHpyeMoe npoMBILLIEHHOE MpeANpHATHE MOJaY-
yaeT peaxkTHBHYIO MOWHOCTy Q = 20 Msap oT AByx TypGoreHepatopos
tana TB-2.100-2 mowHocTsio no 100 MBT, KoTOpHE A0 MpHCOEAUHEHHS
K CeTH NpeRNpHATHA fepefaBaldH B CeTb DPEAKTHBHYIO MOILHOCTb
an = 80 MBap.

Onpeaeants BeJHYHHY PacueTHHX 3aTPAT HA reHepallHIO PeaKTHB-
HOfi MOMNOCTH AAs MpPOEKTHPYEMOro MpEeANpHATHA MNPH CJefYIOUHX
anHbX (Ta6a. I1-6 [J1. 4]):

D, =76 kBTt; D; =116 kBt; Qg = 62 Msap; Cp = 60 py6/kBT.
Bennunnn 3atpat B dopmyne (3-5):

7% 2. 116 0
3y =60 (—6— 8 ) = 219 py6/MBap;

116
3, = 60-55 5 = 0,905 py6/Msap*.
Orciona
3 = 219-20 + 0.905-20%2 = 4730 py6.
I. Kongeucaropw nonepeunoro skawoueuus (BK) [A-7,a, A-8,B]

Ienepupyemas BK peakrusHas moutHocTs (MBap) nponopuHosafis-
Ha KBaipaTy HaNpfXeHH: Ha ee 3aXKHMax

o \2
U
Q= Qu, (3-6)
( o BK )

rae 05K — OTHOIIEHHE HOMHHAABLHOrQO HANpAXEHHA KOHACHCATOPOB
K HOMHHAJIbHOMY HANPAXKECHHIO CETH;

o
U — oTHOCHTeNbHAS BEJHTHH2 HANPAXKEHHS CETH B MYHKTE NpPH-
coeannenns BK.

Ilna BK nanpawennem o 1000 B &5K= 1, ana BK uanpsxke-
tnem 6—10 kB [}BK = 1,05,
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Yaensubie nmoTepH B KOHAEHCATOPax PpK paBHB COOTBETCTBEHHO
4,5 n 2,5 kBr/Msap.

Ins BK Bennuynuw 39 (py6.), 31 (py6/Mmap) n 3; (py6/Msap?)
PaBHHL:

i 2
- EKY( UBK > + CoP5x; 37

3; =0,
rae Ko — cToumocTb BBORHOrO £Tpoucrna py6.;
Ky == ynensnas croumocts BK, py6/Msap;
Kp == CTOAMOCTb peryanpyioulero yctrpoiicTsa, py6
Tpumep 3-4. OnpenesnTs yleabiible pacyeTHble 3aTPaTHl ANA Hepe-
ryaupyemoit BK 6—10 kB HoMuuHanoHOR MouHOCTBIO Qn =300 H
3000 kBap npH cleAyOIHX AaHHHIX!
Q
Ugg = 1,05 K, =3 tnic. py6,; Ky = 6 thc. py6/Msap;
C, = 0,06 ThC. py6/kBt; pgy = 2,5 kBr/MBap;
E=0,223, U =0,95.
Pemenune: PacuerHue 3aTpathl no (3-7):
= (,223-3 =~ 0,67 TuC. PYO6.;

1,05 \?
3, - 0,223-6( 0.95 ) 4 0,06-2,5 = 1,78 THc. py6/MBsap.
VaeabHue pacueTHble 3aTpathl ¢ ydeToM (3-6)

0,95
§_ 06741780 _ 067""78( )Q"

0,67
-0, -+ 1,45 tmc. py6/Msap.

Has BK momnoctsio 300 kBap

o 0,67
3 = 0,3 + 1,45 = 3,08 Thic. py6/MBap,

Mouinoctsio 3 000 kpap

° ,67
3+ 1,45 = 1,67 twic. py6/Meap.

I\. CuHxponnbili komnencarop [A-7, a, A-8, B}
Jas CHHXPOHHOTO KOMMeHcaTopa

3, =0
E AP, AP, Q
31 = ‘%ﬁ + Coo Q + QCW Q2 ﬂP B (3 8)
AP,
38 - C.u Q: »
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rae Kcx — nonHas CTOMMOCTB YCTAHOBKY CHHXDOHHOro KOMIEHCATODaA,

pyo.;
APp — HOMHHAAbHLIE NOTEPH XOAOCTOTO XOA3 CHHXPOHHOTO KOM-
nexcaropa, kBr;
APy — HOMHHa/bHBHE TNOTepH KOPOTKOrO 3aMEIKAHHA CHHXPOHIOrO
KOMmeHcaropa, kBr;
Coo — CTOMMOCTb MOTePb XOJOCTOTO XORa KoMmencatopa, py6/kBr;
Con — CTOMMOCTb MOTEPb KOPOTKOTO 3aMbIKAHHA KOMIeHCaTopa,
py6/ kBr.
Beaunyuna Cyo omnpepessieTcss AJA UMCAA 9acoB MNOTEPb, PABHOrO
yHCAYy 4acoB paGoOTH CHHXPOHHOIO KOMMeHcatopa.
Mpumep 3-5. Ha noacranunn O3C llentpa ycraHoBjaeH CHHXPOH-
HH{i KOMMENCaTop ¢ BOAOPOAHBIM OXJaMAEHHEM, AJA KOTOPOro Qg =
=100 Msap, Ua=11 kB, APy=450 kBr; APy =900 «BT;
ch = 740 toic. py6.; Qup = 50 Mpap; Ky = 1; 9 = 1,08
0npenemm-, BEJHUKHY pacyeTHHX 3aTpart, ofYyCAOBACHHLIX KOROA-
HHTeJNbHOH FeHepalwefi KOMNeHcaTopoM MowHocTH |5 Mpap nas npoek-
THPYeMOro ofbexta Npu To=8760 9 u T = 5500 u.
PeumweHune Yaeabusle CTOHMOCTH noTteph no (2-3):
Coo = 1,08(24,5-1 + 0,0088-8 760) = 110 py6/xBr;
Con = 1,08(24,5-1 + 0,0088.5500) = 79 py6/xBr.
Ynenbunie 3atpartnl no (3-8):

0,223-740 000 450 900-50

3 = 100 + 110 100-!-2 79 . TooT = 2855 py6,Msap;

900
3, = 79-T6‘T = 7,1 py6/Msap?.

Pacuertiitie 3arpartsl, o6yc/0OBNeHHbe FeHepaliell CHHXPOHHBIM KOM-
neHcaTopoM AonoJiHuTeabLHOR MomHocTH 15 Meap,

3 =2855.15 + 7,1.152 = 44 400 py®.

PA3IOEJN 4

3ATPATHI HA MEPEAUYY PEAKTHBHON MOWHOCTH
N0 CETH [A-7,8]

IMepenaya peakTHBHON MOUIHOCTH OT HCTOYHHKA K MecTy notpe6-
NelHsT CONMpPOBOXKAAETCH W3MEHeHHEM TMOTEPb AKTHBHOA MOUIOCTH
3JIEKTPO3HEPTHl B CETH.

[pn npucoenuﬂenuu K JHHUH, O KOTOPO{l TMeperaercs peaxTupBHaR
mounocth Qnp (MBap), B Touke A mpoeKkTHpyeMoro ofbekTa, noTpeb-

O¥ r+fr A O
—_—
4

anp ('}

Puc. 4-1.

asollero peaktusHuylo Moiunocts Q (puc. 4-1), 8 JAHHHH NOSBARIOTCH
LONOJANHTENbHHE NOTepH axmanoﬁ motHoeTH (KBT)

AP = —(—JT 2Qup@ + QM 7, 1-1)

3 3Bak. 1307 21



Tle r— aKTHBHOE CONMpOTHBJIeRHe AHHRH, OM;

Ug — nomunanbnoe Hanpsixkexue cetH, kB.

Takum o6pasoM, BeaxuHHa JONOMHATENbHHX MNOTEPL AKTHBHOM
MOUIHOCTH Ha Nepefauy pPeakTHBHON MOUIHOCTH Q AAS paccMaTpHBae-
MOTro 06bEKTa NO JIHHHA, N0 KOTOPOfl NepeRaeTcs peakKTHBHAN MOIIHOCTDL
Qup Apyram notpeGuTeNsM, 3aBHCHT OT oTHowenus Qup/Q.

JlonoannTenbHble nNoTepH aKTHRHO MOUIHOCTH MpH nepefave peax-
THRHONI MomHocTE (KBT) no JHHHR ¢ OTBeTBAeHHAMH (pHC. 4-2)

AP = 2aMQ + aRQ?, 4-2)

R
P rg ry e rs Al
aﬁpf‘ ﬂnpz‘ QIle gnp&‘ ans’ﬂ
——Y
a
Pnc. 4-2.

[

rae BeaHuHHa M umeer paamepuocts Msap-OM, R —OM, a — kB-2

n
M= 2 Qupirs
i=1

n
R= 2 ri (4-3)
=1

1000
U,

d ==

Bennunna M npuHAMaeTcs NOAOKHTENALHOA NPH COBNAKEHHH Na-
npasienun MowuocTel Qups ¥ Q (noTepw B cerw BO3pacraor). B 06-
paTHoM cayuae M npHHEMAaeTcs OTPHLATeAbHOR (MOTEPH B CeTH yMEHb-
maiorcs).

TMotepu peakTHBHON MowmHOCTM (KBap) ORPEAeAAOTCH NO aHAJO-
FHIHLIM (OPMYNaM, B KOTODBIX AKTHBHLIE COTPOTHBEHHS 3aMEHSICTCH

peakTHBHLIMH,
AQ = 2aM.Q + aXQ3, (4-4)
rae My — s Mpap-Om, X — B Om:

n
My= 2 Qupi X
i=1

] ' (4-5)
X = 2 Ay
1=




3aTpaTthl Ha mepefayy PeaKTHBHOM MOUIHOCTH 10 CETH ONPeAeATCA
no (3-1), npuuem:

3, = 3 = 3£
3, = 3y = 2C,aM:; (4-6)
3, = 34 = CyaR,

rae 3g —CyMMa 3aTpaT Ha PeKOHCTPYKUHIO ceTH, o6ycJIOB/IeHHAs mepe-
naveil peakTHBHON MOLIHOCTH (yBelHueHHe 4HCJIa HAH MOUI-
HOCTH TpancdopMaTopoB, yHCAA HJH CceyeHWA AWHHA R T. 4.).
NMpumep 4-1. TpanchopmaTopHas NOACTAHUHA KOMMYHAJBHOTO npel-
NPHATHA OPHCOeAHHAETC K TOPOACKONl pacnpepeantemshoil ceth 10 xB.
CxeMa 3JeKTPOCHAGXKEHH H pacueTHas cxeMa NpHBeleHH Ha puc. 4-3.
Onpenennts BeMHYHHY pacueTHBIX 3aTpaT MpH Nepefade peakTHB-
HoOfl MoutHocTH 200 KBap H3 CETH SHEPrOCHCTEMB KOMMYHAJbLHOMY npen-
TIPHATHIO NPH CTOMMOCTH noTepe B ceTH Co = 50 py6/KBT.
CTOHMOCTL reHepanHH pPEAKTHBHONM MOLWHOCTH H ee MNepefayu no
CeTAM CHCTEMH He YYHTHIBAETCS; Nepelauya peakTHBHON MOWHOCTH He
TpeGyeT PEKOHCTPYKUHH CeTH.

Pemeunne, Beanuuunl koapduudentos B ¢opmyse sartpar no
(3-1), (4-3) B (4-6):
M=12-0,167+5-02+2.025+18:02+4+15:032+0:344 =
= 4,34 Msap-Oum;
R =0,167 + 02 -+ 0,25 + 0,2 + 0,32 + 3,44 = 4,58 Owm;

10C0
a="1p = 10 kB—%;

30n = 0; 31n = 2-10-50-4,34 = 4 340 py6/Mpap;

390 = 10-50-4,58 = 2290 py6/Msap 2

Beauunua 3atpaT na Iepefady no CeTH AONOJHHTENLHOR MOLIHOCTH
Q = 200 kBap

35 = 4340.0,2 + 2290.0,2% = 960 py6.

7Mbap 3808
110 18 t” l—»s 6n8 0,2
% | Q177 7&@'

02 o3

0,167 Om 0,2 025 02 032 344
Ogn;'f?/waﬂ 75 7 2§ 1 fni o

———

2=02
Pic. 4-3.

TTuratoomas cerb SHeproCHCTEMBI H pacnpeiefNuTeNbHas ceTb MNPO-
eKTHPYyeMOl 3JIeKTPOYCTAHOBKH [DENCTABAAIOT coGoff eaHHOe UeJioe.
OnTuManbhoe pewRsHe npu BHOOpe CPEACTS KOMMNEHCALHH PeaKTHBHOA
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MOHIHOCTH Morao Gul 6uITh mosygeno, ecnn 6nl 3ajada pewanach OJHO-
BpeMEHUO AJf CETH 3SHEProCHCTeMB H OJIA BCEX NPUCOEAHIEHIbIX K Heil
pacnpefieNTeNbHLIX ceTefl, YTO NPaKTHUECKH HCKJAIOUaeTCa BBHAY ee
SHAUHTENBHOI CJOKHOCTH.

KpoMme Toro, npoexTHpoBaHHe ceTeli >HeproCHCTEMBl W pacnpenenH-
TeJBHLX ceTell NPOHIBORHTCH DPA3JHUHLIMH OPTAHH3AUHAMH M B PasHu-
Hble CPOKH.

B cBR3K# ¢ 3THM BO3NHKaeT 3ajaua SKBHBAJEHTHPOBAHHA CeTH
SHEpProCHCTEMbl 1O OTHOWIEHHIO K ee Y37y, K KOTOPOMYy NpHCOelHHSieTCs
pacnpefiennTenbian ceTb NPOEKTHPYEMON 3JeKTpoycTaHoBKn [B-3].

JlonoaunTenpibie nOTepR aKTHBHOM MOIIHOCTH B CETH 3HEPrOCHCTe-
MH TIpPH nepenaue NMPOEKTHPYEMON 3JEKTPOYCTAHOBKe PeaKTHBHON Molil-
HocTH Q NpHGJHIKEHHO MOTYT GuiThb MpeicTanieHn KBaapaTHunofl dynk-
Iueft srofi momuoctn (kBT)

AP, = b,Q + 5,Q% (4-7)

rae by v bz — nocToanHbIe KOIGDUUAEHTH.

Iepsas npowssoasas o (kBt/Msap) n sropas nponssoanas 6
(xBr/MBap?) OT AONOMHHTEIbHBX MOTEPL AKT1HBHON MONIHOCTH MO BeJi-
unHe Q:

0AP
c—o—os'—b,+ 26,0Q; ]

0'AP, | (4-8)
} == —o—o—,— = 2b,
Orciona nonyyaem b, (kBr/Msap) n by (xB1/MBpap?):
b, = g, ‘l
(1-9)

e 0o =~ 3HaueHHe mepBoil mpoussoanof npn Q = 0.

Takum o6GpasoM, sHeprocHCTeMa NO OTHOWIEHHIO K Y3JAY, K KOTOPOMY
NPHRCOCHHACTCA pacnpene/InTeNbHaa CeTb npOeKTpreMOI'I 3NEKTpOYyCTA-
HOBKH, MOXeT GBiTb 3aMeilella SKBHBAJEHTHLIM HCTOUHHKOM peax‘msuoﬁ
MOIHOCTH, A KOTOPOro 3aTpaThl B py6asx

35 = 3IaQ + 32:)02. (4~10)
rae 3is (py6/Msap) n 32 (py6/MBap?) cOOTBETCTBEHHO paBibl:
3 = C,5,

] 2 @11
dgg" C°?. )

3Hadenus NPOMIBOAHLIX 0, # § MOryT GHTh onpexenenn na LIBM
No ChneuHanbHLIM NPOrpaMMaM NPH MNPOEKTHPOBAHHH CETH 3SHEproCcH-
CTEMHI,
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PA3OEN 5

METOIHKA BBHIBOPA CPEACTB KOMNEHCAUHUH
NPH NEPEAAYE PEAKTHBHON MOMIHOCTH OT HECKOJILKHX
MCTOYHHKOB B OJLHH Y3EJ CETH [A-3—A-6, A-10,
B-1, 6, 6-4, 6]

[Mpn BuGOpe CPEACTB KOMMEHCAINN PacueT AOMXKeH NPOM3BOAHTLCH
AA pexHuMa uaHGObILHX PEeAKTHBHBIX HArpy30K 3JEeKTPOYCTaHOBKH.

Ha puc. 5-1 npeacrasaena
CXeMa, KOrja peakTHBHAR MOIL-
HOCTh MOXeT Obith nepeaasia 1 —— —{4
8 HekoTOpHi# y3en cetH A no y,a,l r l q,
pPaaHaNLHBIM - AWNASIM  OT  He- 2
CKOJILKHX HCTOWHHKOB. DTHM y3- @ A
JIOM €eTH MOTyT OniTh MitHH 10.1- - 7
CTaHUMH, pacnperenuTeNbHOTO vedz 214
NYHKTa HJM LIATA, a8 TAKXKe JIO0- | o o ,_"
Goft mpyrofi y3en cetn, B KOTO- 7
POM CXORATCA HECKOABKO pafu-
AJIbHBIX NHHMA € HCTOYHHKAMH L
PeakTHBHOH MOIHOCTH Ha KOH- V.8 q
nax. Tyers B8 yane A norpe6- L
NAETCR  PeaKTHBIAs  MOUIHOCTDb Pne. 5-1.
Qa4 (B 4acTHOM c/iyuae BeaHuH-
Ha Qa MOXeT GUTb DaBHA HYMO).

Pacuernble 3aTpathl (B pyGasx) na renepallio W nepejady peak-
THUBHOI! MOWHOCTH OT BCEX HCTOUHHKOB B y3ea A

L

3= D (301 + 3uQr + 3:03). (5-1)
{=0
npll nepenauve peaxmsnoﬁ MOIIHOCTH OT KAaXAoro H3 HCTOYHHKOB
B y3en A cern (puc. 5-1) pacueTHble 3aTpaTsl CKMajLIBAIOTCS 113 3aTpaT
Ha TeHepaHulo PEaKTHBHOM MOHIHOCTH annexc «r») W 3aTpaTt Ha ee
nepenauy OoT HCTOUHHKA B y3en A (MHAEKC «m»):

3, = 3r + 3oni ]
31 = 13 + 3
33 = 12 3yr + 3gp. ]
Teneprpyemas KaxABM HCTOYHHKOM PEAKTHBHAs MOUIHOCTL PaBia
CVMMe peaKTHBHO/ MOIMIHOCTH, NepexanaeMof B y3ea A, ¥ IOMOJHH-
TeNbHHIX NOTEpPh PEAKTHBHON MOLIHOCTH B 3JeMEHTax CETH.

C yueToM KoMIencalH# noTepb HCTOYHHK DOJIXKeH FeHepHpOBaTh
o6ulyio MowHocTh yQ.

(5-2)

Kosdpdunnent
40
1=1+35 (5-3)
rie AQ — TOMOJHUTENbHBIE NOTePH  PEAKTHBHON  MOMIHOCTA B CETH,
Mpsap.

NMpu onpenenennn 3aTpat Ha mnepenady peakTHBHONI MOIHOCTH B
pacnpeneUTeNbHEX ceTAX MOXHO npuHuHMarte y = . Jas nataomax
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terelt HanpsxenneM 35 kB M Bhllle 3HAUEHHE Y OTJHYHO OT ENHHHILI
Ipr BLINOMiHEHHH pacueTa BeNMYHHA y NPHHHMAETCH HA OCHOBAHWH OMNMI-
Ta npoeKkTHpoBwMKa. Ecau pacueTHoe 3HaueHHe y 3HAYMTENLHO OTJH-
yaeTcsl OT NMPHHATOrO, CAeAyeT cAenaTh NMOBTOPHHA pacyer.

3anada CBOAMTCA K ONpelelieHHIO TaKHX 3HauyeHHA MOWIHOCTeIl
Q(l=0,1,2 .., L), npn KoTopHX (YHKUHHA 3aTPAT LOCTHraeT MHH-
MyMa NpH YCJOBHH COOAIOfAeHHA GanaHca peakTHBHHIX MOIMHOCTe!
B y3ie

L
Z Q=0Qa (5-4)
1=0
H BHINOJIHEHHS c.uezll)nomnx TeXHHYeCKUX orpanuyeHnn [A-3, A-5].
Hanpsaxenne (xB) BO Bcex MyHKTaX CeTH He NOJKHO BLIXOJHTh
3a RONMYyCTHMble TpeRean
Usne < U << Unaxes (5-5)
TokOBas Harpyska (A) aas Bcex 3/eMEHTOB CeTH He ROJIKHA MpPeBH-

UIaTh AONYCTHMON BeJIHYHHH
I << Tuaxe; (5-6)

reHepHpyeMas HCTOYHHKOM peaKTHBHas MowHocTb (MBap) He AonKHa
BHIXOAHTb 33 AONYCTHMEe Iipejelbl

Quaxe == Q = Quun. (5-7)

MaremaTHuecKHA MHHHMYM (3KCTpeMyM) GYHKUHMH 3aTpaT C y4eTOM
ycaosna Gananca onpeflensieTcss npu noMouly Metona Jlarpamka [J1.5].
EciB NHCTOUHHKOM pEaKTHBHOW MOI{HOCTH, NPHCOAHHEHHHM Heno-
cpenctBenno k ysay A (puc. 5-1), sBngerca xoHAeHcaTopHas Garapes,
10 33 =0, B onTUManbHast MouwiHocTh (MBap), renepupyemas ApyruMu
HCTOUHHKAMH,
31._311

Ql'_"—-m—n l=1,2,...,L. (5-8)

Mownoers BK  (MBsap), .npHcoeaHeHHOR B y3de A, HaXomuTca
H3 yC/I0BHA GanaHca

L
Q=Qa— ) Q. (5-9)

=1

Tlpu Q << O ycranoka BK ua mmnHax A oka3niBaetcds HEIKOHO-
MHYHOH.
OnrtumanpHad Momuocte (MBap) ocTaBlIHXCA HCTOYHHKOB ONpezge-
agerca no gopmyne
)\—311

Q’—-—ﬁ;l_—. 151'2) XX ’L, (5‘10)

rae A — MHOXHTEAb Jlarpanika, py6/Mgap,

L
3
04+ 2 3
=1

A= . (5-11)

R

32[

irae
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ITosyueHnble TO NaHHON METOAWRE 3HAYEHHs DEAKTHBHBIX MOLLHO-
CTell HCTOYNHKOB COOTBETCTBYIOT MaTeMaTHHUeCKOMY 3KCTPeMyMy (MHHH-
myMmy) dyunkuun 3atpat (5-1). Ho 3anaua BmGopa cpeAcTB KOMNeHca-
NP TexnHYecKas, a He MaTeMaTHueckas. Ecan xors 6w omxHO H3 Tex-
Hiueckux ycaosufi (orpannuenuit) (5-5), (5-6) a (5-7) wapymwaercs, TO
pelllenite GyNeT HeNpaBRALHBIM.

B nepByio ouepear cnenyer npoBepHTb, COOTBETCTBYIOT AH MOJY-
YeHHble MO YCJIOBHIO SKOHOMHYHOCTH 3HAYEHHS BEJHYHH TeHEepHPYeMbIX
HCTOUKRAKAMH PEAKTHBHHX MOIIHOCTEl TEXHWYECKHM BO3MOMKHOCTAM ITHX
HCTOYHHKOB, T. €. NPOBEPHTb BLINOJNHeHHe orpannyends (5-7). Hdas Ttex
HCTOYHHKOB, AJS KOTOPHIX ycnoBHe (5-7) He BHIMONHAETCS, BeJHUHHBI
TeHePHpYeMbIX MOIIHOCTERl [NOMKHK OHTb COOTBeTCTBEHHO YBeAHUeHbH!
HAN yMeHbILIEHBI.

Hanpumep, ecan pacsersas semnunsa BK nomyusiach orpruartens-
HOil, TO ee MOILHOCTb AOMKHA OblTo npHHATa pasHof mymaio (T. e. BK
He JOJIKHA YCTaHaBAHBaTbcs). Kpome rtoro, xoMnnekThHble KoHueHca-
TOPHBIE YCTAHOBKH HMEIOT OnpefeNleHHYI0 HIKajly HOMHMHAJbHBIX MOIILHO-
cTel H pacuernoe 3Hauyenue wmomuoctH BK ponxuo 6HTb OKpyraeno
0 GAHXaflIero HOMHHAALHOTO 3HAYEHHA.

Ecnu Gynet napyweno ycaosne (5-6), cienyer win MOBHCHTH Npo-
NYCKHYI0 CNOCOGHOCTb 3feMeNTa ceTH YBeJHYeHHeM YHCA3 HJH MOIUIHO-
CTH YCTaH3aBJAHBaEMHLIX TPaHCOPMATOPOB, CEUeHHs AJAM YHCJAA JIRRHA
H T. I, WJIH Xe yMeHbUIHTb BeJHYHHY peaKTHBHON MOLLIHOCTH, Nepena-
BAaeMOW MO 3TOMY SJeMeHTYy.

Ecnn Gyner napyweno ycaoeue (5-5), T. e. BeNWUMHL HATPSIKEHHH
B KakKWX-NHOO NYHKTax CeTH He GYAYT COOTBETCTBOBATb TEXHHYECKHM
TpeGOBaHHAM, CAEAYET MPHHATH Mepbl MO YAYUUIEHHIO PeXHMA Hanps-
MelHA, HCMOJb3ys CPeACTBA PETYNHPOBAHHA HANDPAKEHAR HIAH XKe H3-
MeHfs BeNHYHHHW NepefaBaeMOl MO CeTH PEaKTHBHON MOUIHOCTH,

Taxnm o6pazoM, BLGOpP CPEACTB KOMINEHCAUHH NO/MKEH TpPOH3BO-
IHTbC ONHOBPEMEHHO C BHGOPOM OGOPYAOBAHHA 3JAEKTPOYCTAHOBKH H
TIPOEKTHPOBAHHEM NMHTAMWIERl H pacnpeleNHTeNbHON ceTel.

MMopsnok pacueta npu BLIGOpe CPENCTB KOMMEHCAUMH NAA CXeMbl
no pHc. 5-1 mofixen GBITb CAeAYIOWHA:

1. Tpennonaras, ato K MyukTy A HenmocpeJCTREHHO TMPHCOEANHSIETCS
BK, onpenensiior ONTHMaNbHLie MOWNOCTH BCeX APYrHX HCTOUYHHKOB IO
(5-8). HxX pacueTHble BeJHWYHHLI KOPPEKTHpYylOT coraacHo (5-7), a ans
BK — ¢ yuerom mKkajan MOWHOCTH H3roTaBNHBACMHLIX YCT2HOBOK,

2. Onpepensiior moutnocTs BK, npucoenmnsemohr k y3ny A, ro
(5-9). Ecau 3Ta MOWIHOCTb OKAXKETCA MOJOXHTEALHOM HAH pasHOM
HYJIIO, TO pacueT HAa 3TOM 3aKaHuuBaercn. B nporuBHoM caydae neoG-
XOJHMO NOBTOpHTbL pacdeT, npuusAB Qo =0 u onpemensas MOIIHOCTDb
OCTaBINHXCA HCTOUHHKOB no (5-11) n (5-10).

3. Y3 Bcex HCTOUHMKOB, IJsi KOTOPLIX pacgeTHas BeJHUHHA TreHe-
PHPYEMOR MOIIHOCTH MpeBHUIaeT BepXHHN gonycTHMuf npexen B (5-7),
BhHIGHpaeTca Hanbosee SKOHOMHYHBIN, AJS KOTOPOro OTKJOHEHHe pacuerT-
HOM BeJHMYHHLI OT AONMYCTHMOI HanGoJbitiee. A 9TOro MCTOWHHKA TreHe-
pUpyeMasi MOIIHOCTb NPHPABHHBAETCH BEepPXHeMy AONYCTHMOMY npexe-
JaY, a AJA OCTaBUIMXCA HMCTOUHHKOB DacueT NMOBTOPSETCA € HOBWIM 3Ha-
yeHHeM MOWHOCTH Q4’, PaBHBIM Pa3HOCTA MpeXHero 3Ha4eHHs M MOUI-
HOCTH BLIGPAHHOTO SKOHOMWYHOTO HCTOYHMKA. Pacuer nosTopsiercs 10
TeX Nop, NoKa JeBas 4YacTb YCAOBHA (5-7) ne GydeT BHMNOMHATLCH A.1A
BCEX HCTOYHHKOB,

4. Ina Bcex OCTaBHIHXCA HCTOYHHKOB, y KOTOpHIX He YROBJETRO-
pfeTcst npaBas uyacTb yc¢aoBHs (5-7), MOIIHOCTL NPHHHMAeTCs paBHON
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HUXHeMy aonyctuMoMy mnpeieay. [Ipm srom Bce BK, ans Kotopeix
pacyeTHas MOIUIHOCTb MOJYYHIACh OTPHUATEJBLHON, HCK/IIOMAIOTCH H3
pacuera kak HeskoHomuunue. Ecam aas CJl nocrabBieno ycaoBHe, YTO
OHH He [OJMXKHB PaGoTaTb ¢ HEAOBO3OyXAeHHeM (T. e. ¢ norpebaenneM
peaKkTHBHOM MOLLHOCTH H3 ceTH), To 3TH CII npn oTpHUATeJbHOM 3la-
YeHHH PacYeTHON MOIIHOCTH TAKMKe UCKAIUAIOTCA M3 pacyera.

5. Boinonnsiercs pacuer 4S8 OCTaBLIWXCA HCTOYHHKOB, retepHpye-
Mas MOUIHOCTb KOTOPLIX JIEAKHT B AONYCTHMBIX Mpejenax.

6. Ecin a4s1 HeKOTOPHIX HCTOYHHKOB MOCTOSHHAA COCTaB/sIOLan
3atpaT OTHocHTeqbHo Beauka (BK Mmanofi MouwHocT® na HanpsKeHie
€—10 xB), To HeoGXORMMO TpPOBECTH pacueT ¢ HcK.aloyeHHem ykasau-
HuX HcToudnkoB. OxoHyaTeJbHOE pellieHHe NPHHMMAeTca MpH cpaBHe-
HHH 3aTpaT AMA BApHAHTOB MPH YCTaHOBKe HCTOYHHKOB C GOJbLION
TIOCTOSHBON COCTaBJAIOMLelt 3aTpaT H 6e3 YCTAHOBKH 3THX HMCTOUHHKOB.

MeToanka uMeer YHHBEpCAJbHLII XapakTep, H OpH ¢¢ TNOMOUILN
MOXeT GLITb pacCUHTaHa CJAOXKHas CeTb MPH YCJIOBHH, uTO oHa paGoTaer
B Pa3OMKHYTOM peXuMe, 4TO, KaK MpaBH/IO, BHIMOJHRAETCA AMAA paclipe-
NeJHTE/bHbIX ceTef.

B GoJabluHHCTBE CcayuyaeB pacueT MOMeT GulTb BHINOJHEH JOCTATOY-
HO NpOCTO, TaK KaK YHCAO0 HCTOYHHKOB OOGLIUHO He NpPEBLILIAET Tpex-
yeThipex.

Jna HeKOTOPHLIX 3alay HCMO/b30BaHHe H3JOXKEHHOfi MeTOLHKH OKa-
3biBaeTCA H3AHIIHHM, TaK Kak pellleHHe MoXeT GbiThb ModydeHo Gojee
NPOCTLIM MyTeM.

ITpn oxoHuaTeNbHOM BHOOpe MeCT pa3MellleHHsi H MOLIHOCTA HCTOY-
HHKOB B 3aBHCHMOCTH OT KOHKPETHLIX YC/IOBHIl c/ielyeT pYKOBOACTBO-
BaTbCA YAOGCTBOM OOC/JYXHBAHHS, HAJHYHEM MeCTa IJS YCTAHOBKH
BK u npyramMn nHKeHepHHIMH COOOGpaKeHHAMU.

Mpumep 5-1. K muuam 10 kB PI1 uexa npombillIeHHoro npeanpus-
THS npucoeRuHens nse rpynnu CJ ¢ 04MHAKOBOR MOUIHOCTHIO ABHTaTe-
aeft 1250 kBr, onna rpynma ¢ uactotoft spaumtenrs 1000 u sropas —
500 o6/Mun. YneibHwe pacueTHble 3aTpaTel Afs IBUrartet2ii paBHM
COOTBETCTBEHHO:

3y = 520 py6/Mpap; 39 = 270 py6/MBap;
312 =700 py6/Msap; 393 = 340 py6/Msap.

PeakTusHas Harpyska B cetH 10 kB paBHa 4 Msap u Moxer GBITb
MOJNHOCTBIO KOMNEHCHpOBaHa Kaxnofi u3 rpynn CJI.

K mwuaam PIT moxer 6uth mnpucoennneda BK, ans Koropoir

3w = 700 py6; 310 = 1 770 py6/Meap; 30 =0

OnpenenTe ONTHMAJbHYIO MOULHOCTL HCTOYHHKOB  PeaKTHBIIOf
MOLIHOCTH.

Pemwenne Onpenessem no (5-8) MOUHOCTb, reHepupyeMyio
Kaxpofi rpynnoit CII, npu ycsaoBHH ycTanosky Ha muuax PIT BK:

1770 — 520
Q="g7mp =23 Mmp:
1770 — 700
Qa = 2.340 bl 1,61“83[).

Mounoers BK naxoaum no (5-9)
Q=4—23—16=0,1 Msap.
BK 10 kB mowsoctbio 100 kB-A ycrawasansats nenenccoo6passo.
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OnTHMaJIbHEIM petiieifieM ABAAETCA HCNOAL3OBANNWE AJ1 KOMMeHCa-

unn o6oux rpynn CJI, reHepHpYIOLIHX DPEAKTHBHYIO MOWHOCTL 24 H
1,6 Mpap.

Mpumep 5-2. K wunam 6 kB PY npomnpennpusitHs fpHCOEAHHEHB
yeThipe rpyanu CJH, TeXHHKO-3KOHOMHUYECKHe XapaKTepHCTHKH KOTOPLIX
noacyitans B npuMepe 3-2 (taba. 3-2).

OnpentenTs ONTHMANbHYIO MOWHOCTL AMAS KaXAOH TPyNnu ABi-
raTened, npeneGperas conpoTusaenneM kaGeaefl, ecan nNOAJeXallad
KOMIIEHCALlHH peaKTHBHasd Harpyska Ha ctopoHe 6 kB paBna 6 Msap,
a MaKCHMaJbHasi peakTHBHAs MOIIHOCTb Kaxjon rpynnel CH - npuMep-
no 2,1 Msap.

Pewenne [lpn nanapunn CJl, peakTHBHas MOLIHOCTb KOTOPHIX
Z0CTATO4ila LI KOMMEeNncauHy Bcell PeakTHBHON Harpy3kH, oflperessen
peaKTHBHHe MOIMHOCTH kaxiofi rpynnsl CJII Ges ycraxoBku BK.

Bennunua koadduunenta Jlarpanxka no (5-11)

0, 296, 770 1150 1730
6+36+350+ 5@ T+ TR0
i = 2310 py6/Msap.

T 1 1
306 T 750 T 53 + 780

=
R

Peaktnsnaa momnocts aas uepsoit rpynnm CJ1

2310 — 596
= 5306 — 2,8 Msap.

Tak kak no ycnosuio orpannuenus Quy = 2,1 Mpap, To ocTafibHLle
rpynnal CIL ponxkiel redepuposats 3,9 Msap.
Aas ocranphuix rpynn CI1

239_|_770+ 1150 4 1730
YT 50 T U532 750
A, = 15 i 1 0 _ 2590 py6/Msap.

350 T 532 t 750

Orcroaa
2590 — 770
Q= "3a5 2 Msap;
2590 — 1150
Q= =95 =3 Maap;
2590 — 1730
Qi = 2.750 = 0,6 I\’lBap.

[poBepsieM NpPaBHJILHOCTL pacueTa MO ycaAoBHi (aNaHCa DPeaKTHB-
HBIX MoulnocTeil B y3ane A

21 4+2+4+134+06=6 Maap.



PA3JAEXN 6

BbIBOP CPEACTB KOMNEHCALHH B CETAX
NPOMbBILJIEHHOTO NPEANPUATHS HANPS)KEHUEM
J10 1000 B u 6—10 «B [A-7, B-1, 6, 5-4, B-7|

A. OGiue nojoxenus

DnexTpHuecKan ceTb NpeacTasaser co0off eaMHOe ieJoe, B mnpa-
BHJALHO BLIGPaTL CPeACTBa KOMIMEHCAUHH AAf CeTel NpPOMLILLIEHHOro
NpeAnpHATHA HanpaxkeHuem fo 1000 B u 6—10 kB MoxHO TO.1bKO 1HpH
COBMECTHOM PpellleHHH 3ajiauH.

Ha npoMHIJeHHBX MNpeAnpHATHAX OCHOBHHe NOTpeCHTENIH peak-
THBHON MOILLUHOCTH NPHCOERHHAIOTCS, KaKk Npasuio, K cetaM fo 1000 B.
KomneHcauua peakTHBHOH MOULHOCTH STHX noTpeGHTeNefi MOXer OCy-
wectsaaTbess npu noMouwn CJl uan BK, npucoeamneHHnX Henocpen-
cTBeHHO K ceTam go 1000 B, HO peakTuBHas MOULHOCTL 8 ceTh A0
1000 B MoxeT Takke nepeaasatbcsi cO cTOpOHH cetH €10 kB ot
Cl, BK, reHepaTopoB MeCTHO#l 3/1eKTPOCTAHUHK HJIH H3 CETH JHEProcH-
CTEMHI.

Hcrounukn peaktusHofi mowsocty (VMIPM), ycranasanBaeMbie Ha
cropore 6—10 kB (xpynuwe CIH unn BK), skonomuunee BK na sanps-
xere a0 1000 B, Ho nepenaua peaxTHBHOfi MOULHOCTH €O CTOPOHBL
6—10 kB MoOXeT npuBeCTH K YyBeJHYEHHIO YCTAHOBJEHHON MOULIHOCTH
tpancopmatopos 6—10/0,4 — 0,69 kB u saBaserca npHuunOf nosBie-
HHS [JONOJHHTEJNbHHX MOTEpb 3JeKTPO3HeprHd B ceTH H Ttpanchopma-
TOpax.

[TostoMy npexae Bcero Heo6X0AHMO BLIGPATb ONTHMAJbLHHIH CilO-
€06 KOMNEHCAUHH PeakTUBHON MOWIHOCTH Ha cTopoHe no 1000 B.

Bb. KpynHoe npombimineHHoe npeanpusaTHe, K ceTh 6—10 kB koToporo
npHcoelnHgercs 60AbIAk rpynna UexoBniX TpaHchOpMATOPOB
[A-7,6, B-4, 6, -4, B, B-6)

Ipu ycraHoBKe Ha KDPYNHBIX NPEeANPHATHAX [PYNNH  LEXOBHIX
TpancOpMaTOPOB MOWHOCTD HX ONpefeseTcd NJAOTHOCTbIO Harpy3KH,
KOHCTPYKTHBHHIMH COOGpaKeHHAMH H T. I. H BHIGHpaeTcH, Kak NpaBuo,
AAA BCeH rpynnnl OAHHAKOBON B AHanasoHe 630—2500 kB. das takux
NpeAnpHATHA yBeJH4elHe DPEaKTHBHOM MOILHOCTH, IepeRaBaeMol cO
croponn! cetH 6—10 kB B cetb g0 1000 B, MoxeT npuBecTH K yBejH-
yeHHIO OGWIEro YHC/a YCTaHaBANBaeMbix TPaHCHOpPMATOPOB Ge3 u3Mene-
HHA HX MOLIHOCTH.

CTOHMOCTb YCTaHaBAHBAaeMbHIX Ha MNPOMHIIJIEHHBIX MNOACTAHUHAX
KOMILIEXTHHIX TPaHCPOPMATOPHEIX NOACTAHUH{I OYeHb BHICOKA, M TNpH
B6Ope CpelcTB KOMIIEHCALHH pelliaiolliee 3HadeHHe HMeeT YHCJAO YCTa-
HaBAHBaeMbX TpaHchopmaTopoB. Bo MHOrHX cayyasx ONTHMaJbHLIM
SBJSETCA MHNHMAJLHO BO3MOXHOE 4HCAO TpaHchopMaTopoB, onpege-
aseMoe no gopmyae

P

No - BS“ , (6‘])

rie P —cyMMapHas aKTHBHaA MOILHOCTb, norpebafeMas B ceTHX A0
1000 B, MBT;
B — kosdpduunent aarpyskn tpancdopmaropos;
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Sy — HOMHHAJLHAS MOUIHOCTL opHoro Tpaucdopmaropa, MB-A.

TMonyuennan BeauuynHa XOMKNA OGhTb OKpYrVeHa g0 Oauxafuiero
6oabllero nesoro 3HaueHHs.

3HauRTeNbHO pexe NpH GOJALIIOM dHC/Ie TpaHCcPOpPMATOPOB ONTH-
MaJ/IbHBIM MOXKET OKa3aThCs YHCJO TpaHchopMarTopoB, yBelHdeHHOe Ha |
N0 CPaBHCHHIO ¢ MHHHMAJbHO BO3MOMHEIM H ellle peXe == yBellyeH-
HOe Ha 2.

H3meHennsaMu BeqHuYAHH NOTEPb 3/1EKTPO3HEPTHH TNpH H3MEHEHHH
yncaa TpanchopMaTopoB Ha | WaH 2 MOkHO npeHe6peub, Tak Kak NpH
yBeJIHUeHHH YHCAa TpaHcOpMATOPOB MOTepH B ceTH H B OOMOTKax
TpaHCcHOPMATOPOB HECKONLKO CHHXKAIOTCA, HO BO3PAcTaloT MOTEpH XO-
JOCTOrO Xoga TpaHcHOpPMATOPOB H CyMMapHOe H3MeHeHHe TOTepb
He3HauYHTeNbHO.

HanGoasias peaktuBHas MoIIHOCTL (MBap), KoTopas MOXeT ObiTb
nepenana co croposnl cetd 6~~10 kB B cets mo 1000 B Ge3 ysesue-
HHSL 3alaHHOTO YHCJAa Tpanc(opMaToOpoB, MoXKer OHITL onpeaefena No
dopmyae

Q: = ¥V (N3S,y— P (6-2)

TaxuM o6Gpasom, nJA pellleHHs NMOCTABJIEHHOR 3afayH CAEXyeT cpas-
HHTb BeJIHUMHY pacueTHHX 3aTPaT JJsl BapHAHTOB ¢ MHHHUMAJbLHBIM
YHCJOM TPaHC(OPMATOPOB, C YHCAOM TPaHCHOPMATOPOB, YBEIHUEHHBIM
Ha | ¥ na 2. Bo MHOrux caywasx
JOCTaTOYHO CPaBHEHHA pACYETHHIX
3aTpaT JAJA 0epBHX HBYX BapH-

aHTOB. 8,
Besiuuda 3atpaTt ans nepsoro A 1048

BapHaHTa OMpeflesIfeTCA KaK CyM- » e—

Ma 3aTpaT Ha TeHepauHi0 PeaKTHR- l

HOft MoWHOCTH @, Ha CTOpOHe

6—10 kB wu 3arpaT Ha YyCTaHOBKY c4 Qa
BK 8 cerax po 1000 B, mommuocrs
KOTOPBIX HaXOOHTCA H3  YCAOBHS
6ajaHca peakTHBHBIX MOUIHOCTEl B
3THX CeTAX. N-100018:A

Ilns BTOpOrO M TpETbEro BapH-
aHTOB JOMXKHb GHITb YUTEHH 3aTpa-
Thl Ha JXOMOJHHTEAbHYID YCTaHOBKY a
COOTBETCTBEHHO OJHOTO HJH JBYX 4
TpancGopMaTopoB, 5 3808

Mpumep 6-1 [A-7, 6, B-4, 8, B-6].
Ha puc. 6-1 npeacraenena cxema Q
aas oxuoii cekuun PIT spombiminien- Q= §
Horo  mpepmpisTtHa. K  uuHam
10 kB PIT npHcoemitHeHb 1BA CHH- Puc. 6-1.
xporubix psuratens CIH sommo-
ctbio no 4000 kBt c wactorofi Bpamenus 1000 o6/MiH, paGoTaiomiux
¢ Ko3pduunentom 3arpysku 0,8 npH HOMHHANBHOM HAMPSIKEHHY Ha IIH-
nax PII. Cymmaphoe norpeGneHHe MomHoOcTH B ceTax Ao 1000 B
Pg =4 MBr u Qpg=3 Msap; norpeGreHue peakTHBHOR MOIUHOCTH
B ceti 10 kB Qi =3 Msap. B npomuliunennom npeAnpHATHH ycTa-
HaBiuBawres Ttpancdopmaropnt  10/04 kB mo 1000 kB-A, kospdu-
IHEeHT 3arpy3kn Kotopuix B =0,7.

CrouMoctb  ycrawoBkn DK Ha uanpskenne 380 B Ky =
= 12 py6/xkBap, CTOHMOCTb YCTaHOBKH oauoi mnoxacranuuu | 000 xg~A
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K: = 17000 py6. B cTONMOCTb noTepb saekTposHepruu Co = 70 py6/xBr.
DHeprocucTeMoll 3aRaHO 3HAYCHHE ONTHMANLHOR MOLUHOCTH, lepe-
JlaBaeMoll NpeANpHATHIO H3 CeTH cHCTeMu, 2 Mpap (ua Kaxaylo cek-
umio waH PIT Qs = 1 Msap).
OnpenensTh ONTHMAJbHO® YHCAO YCTARHABJAMBAEMHIX Ha NpefnpHd-
'ggg I;pachwpma-ropcm H cymmapuyio mowmHocts BK Ha uanpsXenue

Pemense [lo taba. [1-3 aaa CI naxomum Qm = 2,01 Msap;
D, = 10,6 kBt; D; = 11,8 kBT,

C yuyerom nepemaBacMOffi H3 CHCTEMbl pPeakTHBHON MoutHocTh CJI
JAOJIKHH CKOMNeHcHpoBaTb Ha cropone 10 kB mownoctb Qpgp =3 —1 =
= 2 Mbpap.

OnpenensieM BeAHUYHHY YNEAbHLIX 3aTparT Hpu nNepefave reHepHpye-
Moii CI1 peaktusHOl mowHocTH B ceTs 380 B mo (3-5):

10,6 2.11,8-2
=170 ( o + T otra) = 178 py6/Msap:

11,8
3= 70'W = 102 py6/Mgap?,

l'Ipmmmaﬂ HalpsaXewHe B MNyHKTax npHcoeaHHeliHnsa BK k cern

380 B U == 1, onpemensiem yldeabHuie 3aTpathl Ha ycrawoBky BK mo
(3-7):

310 = 0,223+ 12000 - (1/1)2+ 70-4,5 = 3000 py6/Msap.

3aTpaThl Ha YCTaHOBKY OAHOR TpaHC)OPMAaTOPHON MOACTAaHUHH
1000 xB-A

3: = 0,223-17 000 = 3800 py6.
MuHHMaAbHOE YBCNO YCTaHaBAHBaeMulx TpaHcdopMmartopos no (6-1)
N, = = 5,76
No=071 =57

PeakTiBHas MoOUIHOCTb, NepeaaBaemofi or CJ1 B cers 380 B, no
(6-2) pasra:

Qi =y (6-0,7-1)*— 4* = 1,28 ~ 1,3 Mpap.
3arpatul Npy MHHEMAAbLHOM 4MCiIe TpanchopMmatopos
3 =778-1,3 + 102-1,32 + 3000(3 — 1,3) =~ 6280 py6.
Ipu ysennuenun uncaa TpaschopmaTopoB Ha 1
Q. =y (7-0,7-1)* — 42 = 2,85 Msap.
3aTpartu Aaa NAaHHOrO BapHaHTa
3y = 778:2,85 + 102-2,85% + 3800 + 3000-0,15 = 7 300 py6.
Ipn yseanuenun uncaa TpaucdopmaTtopos Ha 2
Q, = 7/ (8:0,7-1) — 42 = 3,9 Msap.

Ons nanHoro BapHaHTa BCHA MOWHOCTL MOXeT OwiThb Nepelan.
or CI.
3arpatn

3y =778-3 + 102.3? + 2.3800 = 10850 py6,
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OnTuMalbHLIM ABJASETCA BADHAHT ¢ MHHHMAMBHBIM YHCJIOM ycTa-
HaBaHBaeMulX TpauchopMaTOpOB. .
OnpenensieM pesepp peakTHBHON souHocTd 8 y3ae A cern. [lo

L]
1a6a. 3-1 npn P=08 s U =1 naxomnm aw = 1,27, ciaefoBatedbHo,
pacnosiaraemas peakTuBHas mMoulnocts CJI

Qu = 1,27-2-2,01 = 5,1 Mpap.

Pe3eps peakTHBHOH MOIIHOCTH

Qp=51-—-=2—13=18 Mspap, uan 30%.

CymMapuas MowuocTh ycranasausaemnx BK 380 B Qo = 1,7 Msap,

Ha puc. 6-2 npeacrasaen rpadHk n3MeHeHMA BeJHUHHEl PacueTHLIX
3aTpaT B 3aBHCHMOCTH OT hNepepanaeMoii u3 cetu 10 KB peaxTusHoi
MoOUHOCTH, B Toukax A, B u
C ¢ysRuust 3atpar nperep-  AyF|3 ¢
neBaeT paspsis, OGYC/IOBAEH- 10000
1biil 3aTpaTaMil Ha yCTaHOBKY
JIONOMHHTeNbHOrO  TpaHcdop-
matopa. Hmenno B oTHX
TOUKAX  paspbiBa  caexyer 8
HCKaTb MHHHUMYM 3arpar. A
B npumepe Muuumym 3atpar - 000F
cooTuercTByeT Touke A (ycra-
HOBJIEHO MHHHMAJbHOE YHCAO
TpakchopMaTOpOB M CO CTO-
ponnl cetH 10 kB nepenaercs

HanGoablllass BO3MOXKHAA MO | 1 1 a,
ycaoBmio narpyska tpamcdop- 0 1 2 3 Mlap
MaTOpOB peaKTHBHAas MOII- ,

HOCTB). Puc. 6-2

Ecain &k cern 10 kB BMme-
cro CI (npumep 6-1) npucoenunsierca BK Hau xe peakTHBHAs Moi-
Hocth B ceTh a0 | 000 B nepepaercs n3 ceTH cHCTeMbl, METOAMKa pe-
HWIEHHA 3aJaY¥ OCTAaeTCs HEH3MEHHON, MeHseTcs /MWL BeHYHHA 3aTpar
Ha TreHepalUIO PEAKTHBHGA MOIIHOCTH B 3aBHCHMOCTH OT 3KOHOMHKYe-
CKHX MOKasaTesel HCTOYHHKAZ PEaKTHBHON MOLUIHOCTH.

Buime GwJja pelllena 3ajlaya onpejefleHH MHHHMAJbHOR cyMmap-
noft mowmuoctn BK, ycrauasnuBaemuix B cersix po 1000 B. B sabuchu-
MOCTH OT BEJHYHHH JOMOJHHTENbHLIX [10TEPb 3JEKTPOIHEPTHH HA NYTH
nepefadd peakTHBHOA MouwHocTH ot CI no nyskra 5 (puc, 6-1) so-
}eT OKa3aThbCi SKOHOMHYHHLIM YBejHdYeHHe CTelleHH KOMMEHCAlHH peak-
THBHOH MOILHOCTH B ceTdAX 2o 1000 B u mononnurenbHas YCTaHOBKa
BK B atux cersx.

1Ipn pewennn 3apnayn TtpanchOpPMATOPH It COOTBETCTBYIOWHe uHM
yuyacTkH cetd 6—10 kB u n0 1000 B skBHBaJEHTHPOBAJHCL H BMeCTO
N otgeabHHX TpaHchOpPMAaTOpOB paccMaTpHBaJcCH oArH TpaHcdopmaro
9KBHBAJIEHTHOH MOUIHOCTH. Tpauc£opua1'0pbl MouisocTbio mo [ 000 kB
H Bhilie 0GLIYHO NPHCOEAHHAIOTCA K JHHHAM ceTH 6—10 kB no onxomy
wan no asa (pHc. 6-3,a, 6). Ecan aunnf ¢ omunm TtpancdopmaropoM
Ny u nuuult ¢ neyms Tpanchopmartopamu Na, TO 3KBHBaJEHTHOE CONpoO-
tuBaenie (OM) pcex N = N, + 2N; rpancdopmaTopor W COOTBETCTBYIO~
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mux ydacrkoB ceth 6—10 kB u 10 1000 B (puc. 6-3,8) MoxeT 6uTh
onpeneieso no gopmyae

N, N, N
me‘l" Z (4727 + ryp) + Nry + Z Tun
- n=l1 n=1 n=1
9 N1 ’ (6’3)
8 KoOTopoft of6o3HaueHus CO-
” re NIPOTHBJEHHA yuacTKOB CeTH
N, 1 @_" " e  COOTBETCTBYIOT 060O3HaYeHHAM
- 1 Ha pHe. 6-3.
a) - [ocne 3amenw compo-
THBNEHHN ceTn M TpaHcdop-
. , MaTOpPOB 3KBHBaNEHTHHIM OnN-
N; H 3 THMaJIbHaf BeJHUHNA MOLLHO-
Z"‘a" T cTefl UCTOUHMKOB, MNpHCOENH-
" HeHHBIX K ceTaM 6—10 kB u
r Fr no 1000 B, moxer 6uTb Jer-
T 4 KO onpeflefieHa NO MeTONMHKe,
H3NOoXeHHON B pasn. 5.
V) | Mpumep 6-2. Onpenenntsb
ONTHMANbLHYIO MOWNOCTb, ne-
r, penasaemyio B cetb 380 B
p (npumep 6-1) or CII 10 kB,
(ZZ/L_.— — 4 MOUWMHKOCTb JAOMOJHHUTENbHO
6} ¢y = ycraHasauBaeMnx BK B ce-
tax 380 B, ecam Tpancdop-
MaTOpH Ha NpeanpHATHH NpPH-
Puc. 6-3. COCAHHEHH K CeTH COIJacHO
s 12 -
8,12 [)
horp—2 ("
013 a) 018
8 0,2
IV1=2‘—I o0 .
1,22 42
e 03
(2 46
6)
Puc. 6-4.

phc. 6-4 M cONpOTHBNEHHS YYaCTKOB CeTH, NDHBENEHHHE K HaNpsKeHw
10 kB, paBHnl yKa3aHHWM Ha pHC. 6-4, 4, 6 B yHCAHTENSX M 3HAMeHa-
Teaax ApoGed.
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Pewmenne OnpexenseM no (6-3) sKBHBajJeHTHOe cONPOTHB/EHHE
or nyskTa A no nyukta b cery (puc. 6-3):
0,0604+0,1244.0,13+0,18+4-0,084+0,246.1,22 4-
re = 61 -»>

+1+40,7+0,44040,3+0,6

= 0,32 OM.

ITo (4-3) u (4-6) onpepeasiem

1000
¢= g =10

3ya5 =T70-10-0,32 = 224 py6/Msap?.

3atpatel na 1 Msap? resepnpyemoii CIl u mepesaBaeMoif B ceTh
380 B peakTHBHON MOLIHOCTH
33 = 102 + 224 = 326 py6/Msap?

OnTuManbHyl0 BeJdHYHHY MOUIHOCTH, nepenasaeMoft ot C/L B ceTb
380 B, onpenensem no (5-8)
3000— 778
Q‘ = ——m—' - 3,4 MBap.

Bcio peakTHBHYIO MOWHOCTL Obio Oul BHIOAHO MepefanBaTb B ceTb
380 B or CH, ecan Gul 370 6bI0 BO3MOXKHO, Ge3 yBeaHuYeHHs uHcAA
yCTaHaBAMBAEMHIX Ha MPeANpHATHH TpanchopmaTopos.

Mpumep 6-3. Pewntb npumep 6-2 npu YCJAOBHH, YTO 3KBHBAJIEHTHOE
CONPOTHBJEHKE CeTH ra = 2 OMm,

PeweHnue,

3348 = 70-10-2 = 1 400 py6/Mpap?;
32 = 102 + 1400 = 1502 py6/Msap?;
3000 —778
& ="97502
B naHHOM ciyyae BHIFOAHO YBEJHUHTb CTENEHb KOMMEHCAUHMH B CeTH

380 B ¥ ycTaHoBHTH JAonoasHTesbHo DK  o6uwefi  MOUtRocTbiO
1,3—0,74 = 0,56 Mgap.

= 0,74 Msap.

B. HpeanpuatHe ¢ HeGOAbHIUM YHCAOM yCTaHABAHBAEMBIX
Tpaucdopmartopos [A-7, 6, B-4, 6]

Ecnu Ha mnpeanpHATHH YyCTawaBaHBaloTcs |--2 TpaHchopMartopa
6—10/0,4 kB, TO mpH H3MEHEHHH CTeleHW KOMIIEHCAUHH peaKTHBHON
MoiHocT B ceTH a0 | 000 B uncio tpaHcopmMaTopos He MOXeT ObiTb
H3MeHeHO. Moryr GHTb M ApyTHe cJyyaH, Korja ycJoBHA 3JeKTpochaG-
JKEHHA He NMO3BOJAIOT BAPLHPOBATHL YHCJO YCTaHaBAHBaeMuXx Tpascdop-
MAaTOpoB.

B sToM ciyuae Moxer 6biTh MOCTaB/ieHa 3ajlaya omnpefefeHHst ONTH-
MaAbHON MOIWHOCTH TpaucpopMarTopa, Tak KaK NpH H3MEHeHHH CTefedH
KOMMNEHCalUuHYH peaKTHBHOH MOIIHOCTH Ha cTopoHe o 1000 B mowmmHocTs
TpaHchopMaTopa MOXKeT 0Ka3aThCsl Pa3jIHYHOM.

MeTosHKa pacueTa B JaHHOM CJy4ae OCTaeTcsi TOA Xe, 4TO H OpH
H3MeHeHHH 4HC/Aa TPaHc(HODMATOPOB, ¢ TeM JHilb OTAHYHEM, YTO Ompe-
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aendercss He MHHHMAJNbHOE YHCJO 'rpaHC(bopmaTopon, a MHIIHMansno
BO3MOXHas mowHocTe (MB-A)

P
So = B_N' (C-4)

1 CPABHHBAIOTCA BAPHAHTH YCTaHOBKH TpaHchopMaTopa ¢ MHHHMAJABHO
BO3MOXHO/ MOIUNOCTbIO H TpanchopMaTopa, MOU[OCTL KOTOPOFO Ha.
CTYNeHDb BhILIE.

Npumep 6-4. K munam PI1 6 kB npoMsiljenHoro npeAnpHsTHA
npucoenuusieTca OoAMH Tpancdopmarop, B cetd 380 B xoroporo uarpys-
ka P=09 MBr, Q=08 Msap n p=1.
Ha npepnpusTui Her pe3epBHBIX HCTOUHI-

A b6k KOB pEaKTHBHON MOIMHOCTH H KOMIileHca-

i UHA  MoXer ObiTb oOCyIlecTBJeHa HAN

- BK 6 kB uan BK 380 B (pnc. 6-5).
s BK 6 kB 3¢;=670 py6. n
31 =1600 py6/Msap, a aas BK 380 B
30=0 u 3,,=3000 py6/Msap. Onpe-
5 3808 JIeTATE  ONTHMAJbHBIE MOULHOCTH TpPAaHC-
dopmartopa u BK. Croumocts Tpancdop-
= MaTOpHOM NOACTAHUHH MOLIHOCTBIO
1600 kB-A gopoxe mNOACTAHUHM MOIUHO-

Puc. 6-5 croto 1000 kB-A ua 5 Thc. py6.
) ’ Pemwenne Ilo (6-4) naxoRum Mmu-

HHMaJLHYI0 MOIIHOCTL TpaHchopmartopa

N (1)—"? = 0,9MB-A (tpanchopmatop 1000 kB-A).
Io (6-2) onpenensiem peaktusuyw mouuiocts BK 6 xB
Q, = }/.l-’---_()-,_S)T == (,44 Msap.
Momnocts BK, yctanasnnsaemoii B cetn 380 B,
Qo = 0,8~ 0,44 = 0,36 Msap.
Bennyrna pacyeTnblX saTpaT RAs STOTO BapHaNTa
31 = 670 4 1600-0,44 -+ 3000-0,36 = 2 450 py®.

Nlas  sapuanTa ycTaHOBKH NOACTanuuy ¢ TpaHchopMaTopom
1600 xB-A

Q=1 1,6°—0,8 = 1,4 Msap.

Tpunnmaem Q; = 0,8 Meap, Toraa Q. = 0.
Bennunna satpaTt Aas 3TOro BapHaHTa

3; =670 4+ 1600-0,8 + 0,223-5000 = 3060 py6.

Tax kak npu ycranoske BK na 6 kB npuxoaurcs yuursiBarn, 3ma-
YHTEJIbIYIO CTOHMOCTL BBOALIOrO YCTpOIiCTBa, CJeAyer ompeaeinTh 3a-
TPaTh TaKke A/l BapHanTa nOAHON KOMACHCAWHY PeaKTHBHON MOLHO-

ctn B cern 380 B
33 = 3000-0,8 = 2400 py6.
OntuMajbHLIM fIBJ1AETCH l'IOCJle,D,HHfl BapHAaHT,
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1. 31ekTPOYCTaHOBKH MaJOH MOILHOCTH, NMPHCOEANHAEMLIE
Kk obuei ropoackon uan cenvckoin cern [A-7,8, b-6]

[poMuieHHBE HAR KOMMYHA/bHble NPeANPHATHS MaJOfi MO-IHO-
cth ¢ TpancdopmatopaMy 6—10/0.4 kB wmousocteio 250—630 xB-A
NPHCOSAHNAIOTCS. BO MHOTHX CAY4anX K JiIIAM rOpOAcKoii ceTH. K ceab-
ckuM ceTaM 6—10 xB npucoeaunsiotcs MeakHe CeNLCKOXO3ffCTBEHliBlE
CHJIOBBLIE YCTAHOBKH.

Ipucoenunenne K Takum ceTAM HeGONLUION MO BENHYHHE PEaKTHB-
HOMl HArPy3KH MOMeET NPHRCCTH K 3HAYHTENbHOMY YBENHYEHHIO NOTCPb
3/IEKTPOHEPrHH B THTaOmlelt ceTH. Jlas TakHx 3AKTPOYCTAHOBOK, KaK
NPaBHJIO0, OKAa3HLBAETCH SKOHOMHUNON MOANAs KOMMEHCAauHs norpebase-
MOIT peaKTHBHON MOLLIHOCTH.

Mpumep 6-5. Onpenennts onTuMaJabHYI0 MoulHOCTL BK ana xkom-
MYHaJbHOrO MpeAnpHsTHs (npuMep 4-1), ecan yjaesdbHHe 3aTpaTh nHa
ycranosky BK 3, = 3000 py6/Msap.

Peweune B npumepe 4-1 6mna onpenenena cTOMMOCTb nepelaus
peakTusnofi MoumHoctH 200 KBap npeAnpHATHIO N0 NHTalOWel ceTH

3q = 960 py6.
3atpath Ha ycrasoky BK mowmocthio 200 kBap
3=3000-0,2=600 py6.
OKCHOMHYHON ~ OKAa3WBAeTCA MNONHAS KOMIEHCAalNs  pPeaKTHBHON
MOILHOCTH, noTpeSaseMoll B CeTH NPeAnpHATHS.

JL. BuiGop CpPeAcTB KOMNEHCAUKH NPH AHTAHHK NPOMBILINEHHOTO
NPEANPHATHR OT MECTHOH 3aeKkTpocTauuumn |B6-4, 6]

ﬂpu MHUTAHHH TPOMLIUIJIEHHOrO NPeANPHATHA OT FeHepaTopoB MeCT-
HOIl 3NEKTPOCTAHULHK B Go/IbLIHHCTBE C/lyyaeB OKA3hIBAaeTCA 3KOHOMMK-

YeckH oOnpasRaHHOll nepena-

. 169+70,2330m
43 peakTHRHOl MOUINOCTH OT 100321 69+70,
reHepaTopos, ecim STo ne
cpa3alio ¢  ueobxoammocteio OMBIL 1% AAB 3 X 150
yBEJHYEHHA ulCAa yCTanas- O_
JBAEMBIX HA OPEANPHATHH
TpaHchOpPMAaTOPOB, UHCAA WIN 3Mébap
CEYeHHs JNHRI HJAM  OPYrHX
MeponpusATHl N0 YBeJAHUYEIHIO L 3um
nponyckioit cnocobuocTi ce- O__fa_4
TH.

NMpumep 6-6. Ot MecTnoIl
3JEeKTPOCTalIHH 1O LBYM Ka- Puc. 6-6.
GeaphbiM guuaM 6 kB ro-
AyuaeT MHTanHe NpoMbiAcHHoe npeanpnaTe. Cxema snekTpociabxe-
uis oxmoii cexunn wun PIT npemnpusitus npeacrasnena na puc. 6-6,
Ha KOTOpOM YKa3aia BeJuuiia peakTHBHOII MOULHOCTH, NOTpebasemofl
npucoeinHenubiMi K ceTH 6 kB anekTponpuemuukanmu.

Yaenphipie 3aTpathl U3 TeHEPaUHI0 PEaKTHBHONH MOWHOCTH Ha IWH-
HaX 3JeKTPOCTaHLHI:

3111- =219 py6/MBap; 312r=0-9 pyﬁstap 2,
3atparnt Ha ycranoBky BK wa wuunax 6 kB PIT:
- 300 = 670 pv6.; 310 = 1600 py6/Msap; Cy = 60 py6/xBr.
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Pewmenne ConporusiieHuss peakTopoB H KaGenbHHX JAHHHA yKae
saHw Ha puc. 6-6.

YnenvHbe 3aTpaTh Ha fepelayy pPeaKTHBHOR MOUIHOCTH 0O Kas
GeqbHHM NuHEAM onpesensem no (4-3) u (4-6):

a=- 12?0 = 27,8;
3210 =60-27,8-0,169=282 py6/Msap?,
ToTepu peakTHBHOI MOL(HOCTH B AHHuUH N0 (4-4)
AQ=278-0,233-32=58,3 ksap.

Kos¢dsuuunesr y no (5-3)

1-l+—35%-—1,02.

Ynearuble 3aTpaTHl Ha reHepauuio H nepepayy pearTHBHOf Moil.
HOCTH OT MecTHON sJeK1pocTahuuu no (5-2):

31=1,02-219=223 py6/Msap;
3;,=1,022.0,9+282 =283 py6/Msap?,

OnTHManbHaa BeNHYHHA MOILHOCTH, OepesaBaeMofl OT 9/€KTpoO-
CTaHUHH, onpejeaserca no (5-8)

2370 — 223
QI - 2.983 — == 3,8 MBap.

Takum oohraaom, ycranoska BK weskoHoMuuna u BCA peakTuBHaR
MOLLHOCTD 3 MBap N0oMKHA NepefaBaTbC OT MECTHON 3/1eKTPOCTAHIHH,
3aTpaTH Ha reHepauMio W [lepegayy pPeakTHBHOH MOLIHOCTH

3,=223-3+283-32==3216 py6.
[lpu ycranoeke na npeanpusithn BK 3arpatn cocrasuas Gu
3=670+1600-3=5470 py6.

E. OGwuii cayvaii peweHuns 3anauy 8bi6Opa CpeACTB KOMNEHCALHH
B y3nax cetH 6—10 kB npombiurieHHOro npeanpHATHA

[A-5—A-7, B-4, B-6]

Tlpu BHGOpe cpenciB komnencauud B y3nax cetn 6—10 xB npo-
MBILJIEHHOTO MNPEANpPHATHA CAeAYyeT YYHThiBaTb PeaKTHBHbie HArpyaki
3/1IeKTPONPHEMKHKOB M npeo6pa3oBaTenefi, NpuUCOesHHEHRBIX K CeTH
6—10xB, notepu peakTdBHOA MOIWHOCTH B TpaHchoOpMaTopax, a TaKme
YacTh PeakTHBHHIX Harpy3ok B cetsax a0 1000 B, ocraBuiMxca HecKoM-
MEHCHPOBAHHHMH MOC/AE pellleHHA 3ajau# BHGOpPa ONTHMAJBHOTO WYHC-
Jaa TpaHchoOpMaTOpoB HAH MolHOoCTH TpaHcdopmaropoB (cM. pasi.
4.B u 4.B). Pacuersnie peaKTHBHHle Harpysku cjaefyeT Onpenensitb ¢
y4eTOM BO3MOXKHOrO MX YBe/iHueHHA NPH NOBHIUEHHM HAMPsAXKEHHS ce-
TH (pa3zen 9-B).

HonxkeH OHTb NPeayCMOTPEH HEXOTOPHIi pe3epB PeKTHBHOI Moll-
noctd (10—15%), kotopuii Heo6xomuM AJA OGeCleyeHHs ROMYCTHMbIX
OTK/IOHEHHN HanpfAXKeHHA B NOC/AeaBapHiiHbX pexumax [B-8].
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IO CHHXpOHHEIX nBHraTtenell Heo6XOAHMO NPOBEPATH, COOTBETCT-
BYET JiM MOJYYEHHAasi Mo pacyery MOIUHOCTH pacnosaraeMoRl MOUIHOCTH
ABHraTea.

Mpu Bu6ope mownocth BK HeoOxoanMo pacyeThHyio MOLIHOCTD
OKPYIAATL A0 GaMaiimrero 3HayeHHA HOMHHAJBHOH MOILHOCTH BHNYCe
KaeMbiX 3aBOJaMH KomnieKTHHX BK.

10xd A
1,6
g “O°
- CaN-46-69-6
" 43200187
5 A
] [
.? ] - skaunpaccopnan =\ ]
<

Numedmic uex

&

1221000

_04 —

bnan Bcnomozamemmn uexol

3
&l 1
Ly A= §
Fnalwue xop,
2 3808 e
- {4, =
NS

Npovue nompeldumenu

Puc. 6-7.

fipumep 6-7. Ha puc. 6-7 npexcrtapjeHa cxeMa 3JeKTPOCHAGKeHHA
NPOMBILJIEHHOrO NPEANPHATHA, TIOJYUaIOLIero MHTaHHe OT 3JEKTPOCTaH-
uud no ausul 110 kB. Ha puc. 6-8 nana pacuernas cxeMa AAs OAHO#
CeKUH# WIMH MOACTAHIMH TIPEANPHATHA, Ha KOTOPOR YKAa3aHH PEaKTHB-
HHe Harpy3ku (B Msap) u CONPOTHB/NEHHA YYacTKOB CETH, NpiBeReH«
HHe K Hanpsikeruio 10 kB.

[pensaputencHo ANt OTAEJBHHX HNEX0B GHIO0 ONMPEAENSHD CRTH«
MalbHOe WHCAO TpaicopMaTopoB 1O MeTOAHKe pask. 6-B, u na cxe-
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Me YKa3aHW JIMmIb DeaKTHBHHE Harpyskd mo 1000 B, rpebyouue no-
MOMHUTENbHON KOMITEHCAUHH. DKOHOMHYECKHE XaPAKTEPHCTHKH HCTOH-
HHKOB PEaKTHBHON MULLHOCTI:
BK Ha 10 kB ~—= 39 = 670 py6.; 3,5 = 1500 py6/Msap;
BK na 380 B == 312 == 315 = 314 = 3,5 =2 500 py6/Msap;
gyrma CIl - 3;5==488 py6/Msap; 32s=67 py6/Msap?.
TOMMOCTb NO1€Ph aKTHBHOH wmounocTH Co=T70 pyG6/KBr.

IOR.

3503)) 0.007 » j 0,183
’0(4)‘-—1
B032+70,1
]
25(9) 0,035+ j 0,575
&;=0(47)y
A
Q=-04 85=-6 a;-r,% ‘a,=-:,r 45=56,714,=5,3(0)
\ \ \ /
RA=’,4
o1 o121 0,62 05| GO5 o
8575300
2 3 4 5 6
Qb= L= 1 4erq 1,1 -t
= = = = O
Qpp=0 Q5=0 Q=0 Q50=0
Puc, 6-8

Pewenne Has resepatopa TB-50-2 no ta6a, [1-6.

Qu=375 Msap; Dy=51 «Br, D,=751 &Bt; Qupy==35 Msap
{puc. 6-7).

Mo (3-5) yneabible 3aTparyl Ha reHepauUHio

) 51 2.75,1.35
3u=10 ( 37.5 T 37,551 ) = 357 py6/Msap:

75,1
3gq = 0z =37 py6/Mszap?.
Das auuni 110 xB or saekrpoctamwin 10 wue 10 kB noacras-
uuy onpegeaseM 1o {4-3):
M, =35-0,007+25-0,032= 1,045 Maap-Om;
R, ==0,007+-0,032+40,035=10,074 ?&1}0

a= W=10;
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OnpenensieM 3aTpPaTel Ha reHepaliMi0 pPeaKTHBHOM MOIIHOCTH HA
SMEKTPOCTAHIHH C YYETOM CTOMMOCTH (iepelayd B y3en A no (4-6):

3,,==357+2-70-10-1,045=1 820 pyG/Msap;

39, =3,7+70-10:0,074=55,5 py6/Msap 2.

VienpHhe 3arpaThl Ha nepefayy peakTHsHoil MowmHocTk o1 BK
380 B no yana A:

320==700-2,1 =1 470 py6/Map?,

323=700-0,12=84 gyﬁ/Maapz;

324=434 py6/Msap*;

395 = 350 py6/Msap?

VienpHule 3aTpaThl Ha TreHepaliiio PeaKTHBHOA MOMIHOCTH HeThiPb<
ma CJI momsocteic 3 200 kBT u nepeaauy ee B y3ea A:

3,6=488 py6/Msap; 33=<67+700-0,05=102 py6/Msap2
OnpenensieM MOULHOCTb, NepelaBaeMylo OT reHeparopa B y3ea A,
no (5-8):
1500 — 1820
Q= 2:55,5 = —2,88.

3rak MHHYC NOKa3MBaeT, YTO fepeaaya peaKTHBHON MOIIHOCTH B
y3enr A ot reHepaTopa 3jieKTpPCCTaHUMH HeskoHomHuHa. [lpuunmaem
Q=0.

Onpesennem MOUIHOCTh, nepefasaemyio ot BK 380, B B ysen A:

1500 — 2900
Q= ~STin0 = 0,48 Msap;
Q;=—8,33 Msap;
Q4==-—1,4 MBap;
Qs5=--1,1 Maap.

OnpenensemM momHoctb BK, ycranasauBaemumx B yanax 2, 3, 4. 5,
1o ycJoBHIO GajaHCa PeaKTHBHHIX MOLLHOCTell B 9THX y3jax:

Q¢ ="0,4 — 0,48=~—0,08 Msap.

[punnmaeM Qac = 0 u, cnenosarenvuo, Q = —0,4 Msap. Axa-
JIOFHYHO TTONY4yaeMm:

ae=0;  Q3=—6 Msap;

Qic=0; Q4=--1,4 Msap;

Qsc=0;, Qs=-—1,1 Msap.

TaxuM o6pa3oM, AonoJHHTeNbHas ycraHoska BK B cersx 380 B
IJKOHOMHYECKH HeBHIOAHZ, TaK KaK MX CTOMMOCThL 3HAYMTEJALHO Mpe-
Bhimaet croiuMocth BK na 10 kB.

OnpezenseM MOLWHOCTL, NepelaBaemyto ot CH,

1500 — 488
Q= —"3q00 =5 Msap.

Pacnonaraemas peakTHBHas MoiuHocTb vertolpex CH no 3200 xBt
npu B=08u U =1 (cm. tada. 3-1)

Qu = 1,27-4-1,62 = 8,23 Msap.
PeakTuBHasn MowmocThb ABHratesefl, ocTawmollancs B. pedepse,

Qp = 8,23==5 =3, 23 Msap (uan 32% norpeSaneMoii peakTuBHOK MOLI-
HOCTH).

Mommocts BK 10 kB, npucoennnseMas « wiHHAM [OACTAHINH,
ONpejesifieM I3 yCNOBHA GajaHca DeakTHBHBIX MOWHOCTeH B y3ne A:

Qy==0,4+6+1,4+1,14+1,4—5=5,3 Msap.
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[TonyueHHbe pe3yAbTaTH YKa3aHH Ha puc. 6-8 (uudpw Ges
CK9060K).

Mpumep 6-8. Pemuth 3amavy BLBOpPAa CPEACTB KOMNEHCAUHH 241
N3UHLIX NpHMepa 6-7 MPH YCNOBHM, YTO B CETAX, NPHCOGAHHEHHLIX K Jl-
Hun 110 kB, ycTaHoBneHH KOMMEHCHDYIOIIHE YCTPONCTBA M peaKTHB-
Hble HarpysK, nepeiaBaeMhlie OT reHepatopa B cerb |10 kB, yMedbIuu-
Jiucs coorBeTcTBenHo ¢ 10 1o 4 n ¢ 25 no 9 Msap (peax-rmaﬂue Ha-
rpy3KH yKa3aHbl Ha puc. 6-7 B ckobkax).

Ynencene 3aTpaThl Ha reHepalHl0 PEaKTHBHOR  MOUIHOCTH  Ha
3/1eKTPOCT2HIHK N ee mepegauy no aunhu 110 kB yMenbwaotca:

51 2.75,1.13
Sur = 70( T3+ SaaT) = 192 py6/Meap;

M==13-0,00749-0,032 =0,379 Msap-Onm;

311==19242-70-10-0,379 =720 py6/Msap.

OntuManbHLe 3HAUEHHS PeakTHBHOM MOLUHOCTH, mepeaasaeMoll oT
resepaTopa B ysen 4,

1500 — 720
Qi ~ 2_55’5' - =17,03 MBap.

Mo ycroBusm OGanaHca npucoeaunsieMas K wxHaMm A  Mouw-
nocts BK

Q=044+64+i4+11+4+14—~5—703 = —1,73 Msap.

Yeranoeka BK Ha muHax 10 kB HeskoHoMHuHa, H caedyer npH-
HaTh Qo=0.

Pacger Heo6XOAHMO MOBTOPHTL (CM. MOPAJKOK pacueta pa3sa. d).

Tio (5-11)

720 2900 2900 2900 2000 488
A 214+ 55 + a0 t 84+434+350+102
- 1 1 1
5.5 T 1470 +84 +434+350+1o2
= 1580 py6/Ms=ap;

1580 — 720
~%.555 - 7,79 Mgap;

1580 — 2900
Qs = 5170 - — 0,45 MBsap;

1580—2900
=84~ — 7,86 Msap;

Qi=-1,52 MBap; Q;=~—1,89 Msap; Qs=5,35 Msap.

[lpoBepKka NMpaBHABHOCTH pacyera:

7.79—0,45—7,86—1,52—1,89+5,35—1,4 ~

IononruTteabHas ycTaHOBKa xomneucu%ylomux CpeacTB B CeTAX
380 B wueskoHoMnuHa. CnenosaTensHo 3=6; Q=14
Q5=111.-

Tak kax MowHOCTH Qi @3 .. BHOGpPaHH 10 yc/aoBHio GaaaHca pe-
aKTHBHOW MOUIHOCTH, a He MO 3KOHOMHUYHOCTH, TO pacyer cJjeiyer
MOBTOPHTYL NS 3HAUEHHA DPEaKTHBHON Harpysku B yane A

Qi=144+04+6+ 144 1,1 = 10,3 Msap.
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Haxonum ontuManbgoe pacnpelieJleHHE PeakTHBHON  MOLIHOCTA
MeXJ1y reHepaTopoM 3sjeKkTpoctanunu u CJI:

720 488
2’10,3"" 55’5 +m
A= 1 T = 1380 py6/Msap;
5.5 T 102
1380 — 720

Q= —o.5535 -~ 5,95 Muap;

1380 — 488
Q, = —5qm - 4,37 Msap.

Pacuer Bunoausica Ge3 yyera NONOJNHHTENBHHX MOTepPh peAKTHBe
HOt MOWHOCTH B 1paHcopmaTopax u auurd 110 kB.

Hns yueta BAHSHHA 3THX NOTEPb Ha pacnpefeneHue peakTHBHOI
MOWHOCTH Mexay rexepatopom u CJII onpefenseM gsenuunHy y H
yTOUHsIeM BENHYHHY YAeabHHX 3arpat no (4-5), (4-4), (5-3) u (5-2):

Mx=13.0,18349-0,11 =3, 37 MBap-Ow;
X=0,18340,11+0,575=0,868 Ou;
AQ=2-10-3,37-595+10-0,869-5,952=708 kBap;

0,708
1=14+ 505 ™ 1,12;

3y =1,12:720+2-70- 10-0,209=1 100 py6/Msap;
351=1,122.3,7+70-10-0,074="56,4 py6/Msap.

C yueroM noTepb PeaKTHBHON MOIIHOCTH HaXORUM:
1100 488
2-10.3+ 56,4 4 m
A= i 1 = 1632 py6/Msap;
564 T 102

1632 — 1100 1632 — 488
9.56,4 = 4,7 Msap; Q; = a0 = 5,6 Mnap.

3 »

Pe3ynbraTh pacuera yka3aHH Ha puc. 6-8 B ckoOkax.

Yyer norepy B auuun 110 kB B TpaHchopmaropax npuBea K CHH-
KeHHIO ONTHMAJbHON BeJHYHHH PEeakKTHBHOA MOWHOCTH, NepenaBaemoil
OT reHepaTopa, H YBeJHYEHRIO MOLIHOCTH, renepupyemofi CJI. Beagui-
Ha Y NMPH 9TOM HECKOJBKO H3MEHHTCA, H AAA MOJyYeHHA MaTeMaTHuyes
CKH TOMHOIO peIUeHHd CJAeAYeT NpPOREJaTh ellle HEeCKONbKo HTepauuft,
Jaa npakTHYeCKHX pacyeToB MOJYYEHFOE pellieHHe MOXHO MpPH3Karb
OOCTATOUHHIM,

Beanuura y ZAJa8 pacnpelennTenpHbix ceteft ¢ Aocrarounofi aad
MPaKTHUECKHX PacyeroB TOYHOCTBIO MOKeT MPHHHMATLCA paBHell enH-
nHle.
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PA3NEJ 7

ONPEAEJNEHHE CYMMAPHON MOIULHOCTH CPEACTE
KOMITEHCALUHH B TOPOICKHX H CEJIbCKKX
PACNPEAEJIHTENbHBIX CETAX [B-3, a}

lopoackie 1 ocoleHHO ceJbCKHE pacnipelnesHTelbHLie ceTit §—
10 kB otauuaoTes GosbHIOH Pa3BETBJAEHHOCTDIO.

CpencTea KoMMeHCaUHH B TaKHX CeTAX LUenecoo6pasHo yCTanas-
nuBath Ha cTopoRe 380 B, Tak Kak npH 3TOM AOCTHraloTcAs HanGoOAbL-
urai 3d¢peKT CHHKenHs MMOTePb SJIEKTPOHEPTHH H Pa3rpyska BeexX d.ie-
mentoB cetit 610 kB ot peaxTHBHBIX narpysok. Kpome Toro, npn ye-
tauopke BK B cerax 380 B noBmmaerca kadecTBO HanpsaKeHHs B 3TiX
ceTsx.

B roposckux u cenbCKHX ceTsiX TPeGYIOTCH KOHAEHCATOPHBIE YCTa-
HOBKIil Malioil MOLLHOCTH, B OCHOBHOM 25— 100 kBap.

Tlpn Bu6ope cpeacTs KOMMEHCAUHH IS TakKHX ceTed MoXeT OHTb
NpPHMEHEeH ynpOLIeHHbiii METOA pacuera.

PacnpeneanTenbHas CeTh 33MEHSETCH 9SKBHBAJEHTHHIM AKTHBHBIM
CONPOTHBJNEHHEM C CYMMAapHOH Harpy3koi, NpHCOeAHHeHHOH# Ha KoHile.
Beanunra 3KBHUBANEHTNOrO CONPOTHBJEHHS ONpeleNseTcs H3 YCJA0BHSA
paBeHcTBa moTepb akTHBHOR MowHocTH (OM) B 3KBHBaJIGHTHOM cONpo-
THBJIEHHH H Pea/IbHOH CeTH

AP
rs= " (P" L 0% 7-1)

rae AP —cyMMaphinie noTepu aKTHBHON MOWHOCTH B pacnpelenHTelb-
HoOfi ceTH H B OGMOTKax TpaHcpopmaTopos, kBT;

P u Q —cymMapsbie aKTHBHAas MW peaKTHBHAs HATPY3KH pacnpegenn-
Teabnol cetu, MBT u Msap.

DKBHBANEHTIHIOE CONPOTHBAEHHE [MO3BONAET ONpefeAHTb ONTHMaJb-
HYI0 BesinuuHy cymMmapnoil moutkoctn BK B cern 380 B, kotopas noax-
Ha pacnpefensThCs CAeAyioulM o6pas3om.

B nepByio ouepeab 20/XHb GHTb BbiaedeHbl YCTAHOBKH, HCNOJb-
ayeMble A5 MeCTHGTO peryanpoBanus Hanpsxkehnns B cersx 380 B,
B Kotopux Tpebyemoe NOCT 13109—67 KauecTBO HanpAMKeHHA He MoO-
}KeT GbiTh of€clieueHo PeryMlpoBaHueM HANPSKeHNA B HeHTPax nura-
HHA pacnpeRennTeNbHON CeTH.

J1 onpefejeHHA MOLHOCTH It MecT pa3smeulenus atnx BK Bo
BHUHD 6uina cocraBaeda nporpamma ana LIBM M-220, MNMporpamma
3aperscTpupoBana Bo Bcecolo3noM HayyHo-TexHHuyecKOM HHPOPMAIHOH-
HOM leHTpe non HanmenoBannem «[Iporpamma pacuera peryauposa-
nua Hanpsxenha (PHPC-1) w wenecooGpasHofi KomneHcamnn peakTHB-
unx uarpysok (KPM-1) B pacnpepenntenvHbix cersx wa LIBM
M-220» (nomep rocypapcrennoii perncrpamun 71012303, unBeHTapHH
nomep B196985).

Momnoets octaabuntx BK  pacnpenensercn MexAy NpHCOeXHHEH-
HEMI K ceTH 6—10 kB npoMuiluJeHHbLIMH, KOMMYHaJAbHBIMH H APYTHMH
CHJIOBHMH YCTaHOBKaMii, d TaKKe B CeTH TpaHcPOpMaTOpoB C OCBe-
TUTENLHO-6HITOBOII Harpy3Kkoil IS KOMUeHCAalny pPeaKTHBHOH MOUIHO-
ctd, notpebaseMoii OGbiTOBHIMI NpHGOpaMi I ralopas’pAfHBIMH  JaM-
NaMH.

Ha cnaoBuix ycrasoBkax, paboTaloutiix Henoaunle cytkn, BK nomx-
HbB CcHaGXarbcs 26TOMATHYECKHMI! YCTpoiicTBaM#, o6ecneuHBaloLHMH
BRJIOYEHHE Il OTKJIOueHie KOHAEHCATOPOB B 3aBHCHMOCTH OT BeJityil-
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He noTpeGasemoro Toka. KoHaeincartops, npeanasHayeHHbe NAA KOM-
MeHcaltHu PeakTHRHON MOWHOCTH OuiToBHX MpHGOPOB # HOTEPb XO-
JOCTOIO X01a TPAHCPOPMATOPOB, AOJIKHB GHTb BK/IOYEHB KPyrao-
CYTOUYHO.

Mpumep 7-1. Or wnn 10 kB noacranuuu sHeprocHcTeMbl noaydact
nuTaBile pacnpenesuTennHas ceTh ropoackoro paitona (pue. 7-1),

a §10<8
@lo "3 2
L
=4
-E:“m 2, ‘l?fjﬁ ¢

Puc. 7-1.

Yaenbuble 3aTpaThi:

INs ceTeil ciicTeMbl

31 = 1200 py6/Meap, 33 = 20 py6/Msap?;

ans BK 10 kB

30=670 py6, 3;=1500 py6/Msap;

ans BK 380 B

30=0; 3,=3000 py6/Msap.

Onpeaenuts mownocts BK, ycranaBanpaemoii wa wmmiax 10 kB
NOACTAHLMH CHCTEMB, H CyMMapHylo Momuceth BK B cerax 380 B
ropoackoro pafioHa NpPH YCJNOBHH, YTO CYMMapHble aKTHBHLIE U peax-
THBHHE Harpy3kKH ropoickoro pafiona cocrasiasior 12 MBr u 6 Msap.

PaccmoTpers BapuaHTH, KOrAa MOTEPH aKTHBHOA MoulHocTH AP
B pacnpesenurensioii cern 10 kB ropona u B o6MoTkax tpancdopma-
ropos 10/04 kB cocrasasior 1; 5; 7,5%. ,

BK B cerax 380 B ycranasausaiorca Ha wmuHax 380 B ropoackux
noJCTaHIHA.

Pewedue Bunonusem pacuer aaa Bapuanta AP=75%, uau

12000-7,5
0 = 900 kBr.
o (7-1)
900
s = 1500 = 0,5 OMm.

o 12+ 6)
Onpenensem no (5-8) ONTHMalNbLHYIO Be/HUYHHY PEAKTHBHOI Moul-
HOCTH, flepefaBaeMoil W3 CHCTEMB,

-500 — 1200
Q= !-i-OP;TO—— = 7,5 Maap.

[o ycaosnio Gadagica
Qo = 6—175 = —1,5 Msap.

Bes vuera noteps B pacnpejeautensHMX CceTAX ycrawoska bBK
OKa3HBAeTCA HEIKOHOMHYHON H CJepyeT NpHHATL Qo=0.
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Mo (4-6) » (5-2) onpemensem BeAMYMHY YIeNbHHIX 3aTpaT C yue-
TOM noTeps B pacnpexenutensuoin cetd, npunumas Co = 60 py6/kBr
By=1,

32 == 20 4 60-.10-0,5 = 320 py6/Msap?.

Io (5-8) ompenennem onTuManbHYl0 BEAHIHHY PEAKTHBHOW MoUl-

HOCTH, nepefanaeMoll M3 CHCTEMB B pacnpelesHTeNsHYI0 CeTb Topoja
TP KOMNeHcaliuy Ha cTopone 380 B,

3000 — 1200
Q' - W - 2,8 Msap.
OntnMansHas Benuunna cymmapnoil momdoctn BK, ycrauasnmsa-
eMof? B pacnpeleAHTeNbHLIX ceTax pafiowa ropoaa,
Q= 6—28 = 32 Msap.
Pesyabrarn pacyeToB AR BCeX BapHaHTOB CBeleHH B Taba. 7-1.

Tabanna 7-1

CyMMapHNe nOTepH
rs. Oum Q Q-
9% kBT
1 120 0,0668 6 0
5 600 0,334 4,1 1,9
7,5 200 0,5 2,8 3,2

Nprmep 7-2. O1 munr 10 kB noacTaHuMu SHeproCHCTEMH MOAYyHaeT
NHTaHHe pacnpefenuTenbHas cetb ropnga. Cxema nutaHus pacnpese-
autenpbix nyHktoB PI1-1 u PII-2 roposa mpencrasnena wa puc. 7-2.

4 | 10%8 2xAC6-240 PR-1
0,297 0m 8,3+76,2MB- A
4,5xm
g —— 1,9+ 1,2
—_ 2xAC6-120 Pn-2
0,4 0,472 Om .
42473
3.5km

Puc, 7-2.

rle yKasanbl CyMMapHHe HAarpyskH ceted. MONYYalOUIMX MHTaHHE OT
KA noAcTannud B PIT.

BquaTb CpenCTBa KOMIIEHCAUHH, YyCTaHaBAHBaeMble Ha UWHRAX
nOICTaHiHK cHCTeMH H B cet 380 B, npu ycnosun, uTo onpeneses-
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Hble CneuHaJpbHEIM pacyeTOM MOTEPH AaKTHBHOH MOWIHOCTH B pacnpe-
AeluTeNbHbIX ceTsix (33 BWIYETOM MOTEPb XOJOCTOrO XxoAa TpaHcdop-
MaTOPOB) COCTaBANIT COOTBETCTBEHHO:

AP;=630 kBrt;
AP3= 120 KBT;
AP4=-‘340 KBT.

Ynenoune 3atpathl Aaa cerell cucteMn  3pp==1100 py6/Msap;
32 =17 py6/Meap? ¥Ygensube 3arpaTh Ha yctanoBky BK npuuuma-
101¢A Mo ZaHubiM npuMepa 7-1: Co==60 py6/kBap; a==10.

Pemenue Tlo (7-1) onpenensieM 3KBHBaNeHTHLle CONPOTHB/EHHA
pacnpenennTebHbIX ceTell, MONYYaloUWHX NHTaHHE:

ot wxH PII-1
630 o On
r:= T0@,3 + 6,27 — 039 Om;

or wHH 10 xB noacranuuu

120
ry == m = 2,38 OM;

or wuH PI1-2

340 )
ry= T@EE 3 = 1,28 Om.

pnalésusanemnue CONpOTHB/IEHHR ¢ yueToM JuHuil, nuraiomux PII1-1
H -2,

ra2=0,2974+0,59=0,887 Om;

re3=2,38 Owm; ryy=0,47241,28=1,75 Owm.

3arpaThl Ha Oepefady peakTHBHOR MOWHOCTH N0 JHHUAM pac-
npejeNHTeIbHOA CeTH:

35;=60-10-0,887 =532 py6/Mpap?;

33:=600-2,38=1 428 py6/Msap?;

324,=0600+1,75=1050 py6/Msap2.

Pacuer BHNOAHSEM [J1A ABYX BapHaHTOB — G€3 yueTa U € y4eToM
NOTEPs B pacrpefe/HTeNEHHX CETHX ropoaa.

I. TloTepH B pacnpesenuTeAbHBX CETHAX He yYH-
THBAaKWTCd. OnNTHMansHas BeNHYHHA PEAKTHBHON MOLIHOCTH, HEpes
JlaBaeMoi H3 CeTH CHCTEMH,

1500 — 1100
Q= _-W—= 11,7 Msap.

Momuoers BR, ycranaeinBaeMuIX Ha NOACTAHIHH
Q=62+124+3—11,7 = —1,3 Msap.

¥ceranopgka BK na mumax noagranuuu 6e3 yuera notepb OKashiBa«
e1cH HeakoHoMHUHolt. M3 ceTn cuCTeMH NP 3TOM nepejaeTcs Mo«
HoeTh Q) =6,2+41,243= 10,4 Msap.
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Il. TToTepn B pacnpenenutenabiblX CeTHX Yy4yH-
THBaloTCA Pacuer Bunoansercs no (5-11) « (5-10):

1100 3000 3000 3000
7+ 532 * T8 + Toso
-1 i 1
17 tst 1w + Toso

1207 — 1100
Q- 97— = 3.2 Msap:

1207 — 3000
Q=-———5p ~-—17 Msap;

1207 — 3000
2-1428

1207 — 3000
Q= "270m0

A = 1207 py6/MBsap;

= — 0,63 Msap;

]
= — (0,85 Mnap.

TinoRepxa TOGHOCTH pacueTa’
32—1,7—-0,63—0,85 ~ 0.

Onpenensem cymmapunie momuoctn BK, ycranasimeaeMmbix B pac-
npepesHTENbHBIX ceTsix ropoaa (puc. 7-3):

A § 108 0,887 2
== o )
1,7 Ay =45 162
@a Hla, 2,38 3
063 q %-6
'y Q= ]
372’ 3¢ 12
1,75 &
L P-2
0,85 Q=21 13
Pue. 7-3.

Q¢ = 62— 1,7 =45 Msaap;
Qs = 1,2—-0,63 ~ 0,6 Msap;
Qic = 3—0,85 =~ 2,1 Msaap.
Bennunna pacyeTHHX 3aTpaT Ha onAaty foTePb SJEKTPOIHEPTHH
Ans Bapuanta |
31=1100-104+17-10,42-}-532-6,2241 428-1,2241 050-3?=
=45 240 py6/Msap.

3atpatul Ha onaaty norepo i ycranosky BK B pacnpenennteablibix
cetsx ropoaa (sapuant Il)
311 = 1100:3,2417-3,224592 .1,72-+1 428 . 0.6324-1 050 - 0,852+
4-300C {4,540,6+2,1) =28 160 py6/MBap.
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3xowomna 3aTpaT no sapuauty I1
45240 — 28 160 = 17080 py6 (38%).

Mpnmep 7-2 nokasniBaer, 4TO BLIGOP CPEACTH KOMIEHCAUHH B V3-
Nax SHEProcHCTeMH Ge3 yueTa CHHXKEHHS noTeph MpH yctaHoske DK
B pacnpefesHTeNbHBIX CETAX NPHBOAHT X CYIIECTBEHHON OMHGKe.

Bonee Tounwfi pacuetr no BHGOpPY CPeACTB KOMMEHCALHH pPeaKTHB-
HOM MOUIHOCTH B TOPONCKHX H CEeNbCKHX PpacnpefeNHTeNbHBIX CeTAX ¢
y4eTOM KOHKPeTHBIX MapaMeTpoB Bceli pacnpefenuTenbHON ceTH ro-
'1?1131:/\ UAKR GOJIBIIOTO CENBCKOrO PafioHa BO3MOXKEH TONLKO NMPH TMOMOILLH

Bo BHHU3 paspabotana meToamka n coctasieHa «[Iporpamma
pacueta na LIBM M-220 cymmapHofi MOLIOCTH KOHAEHCATOPHHIX YC-
TZHOBOK B TOPOACKHX H CEJbCKHX DPacnperefHTeNbHBIX 3NeKTPHUECKHX
cerax 380 B», saperucTpupopannas Bo Bcecow3HoM Hay4YHO-TexHHye-
cKkOM HH(DOPMALHOWHOM Ien1pe (HOMEep rocynapcTBEeHHON perncTpauHf
71012303, unsentapuufi Homep 5213541).

nporpamma NO3BOAAET ONpPeneJuTb ONTHMANBHYIO BEJHYHHY CyM-
mapHoi MomHocTH DK, ycrasasnuBaeMumx B pacnpeneiHTeNbHON CceTH
ropoia HAH CeJbCKOro pafioHa, C y4eToM CHHXKEHHA MOTEPb 3JEKTPO-
SHEPriH He TOALKQ B pacnpeiesHTeNIbHON CeTH, HO TaKXe W B NHTa-

touieit cetn 35-—220 kB, ecnu 3Ta ceTh paamanbHaa m paboraer B pa-
30MKHYTOM pexiiMe,

PA3NEN 8

PASMEIIEHHE KOHAEHCATOPHDLIX BATAPER B CETAX
HANPS)KEHHEM [0 1000 B [B-7]

A. O6mue nonoxeHus

B pa3xn. 6 onpenensnack cymMMapuan momsocth BK, yctanasnupae-
MBIX B CETAX NPOMHIEHHWX NPEANpHATHIT HanpsxenueM no 1000 B.
B uexax npomnpeanpuatnHs BK pexomenayercs pasMewmaTe y rpynno-
BHX pAaclpelesiHTeNsHEX NYHKTOB, ec/in OKPYXKaloumas cpefa nomycKa-
€T TaKyl0 YCTAHOBKY, T. €, HeT OMacHOCTH NOXapa HAH B3PHBA.

TMpu kpyraocyrounoM pexnMe paGoThl NPeaNpHATHA YCTAHABJH-
Baemble y pacnpeietuteabHbix Mywktos BK moryT OwmTh ueperyamupye-
MbiMH. Ecau e peakTHBHAA Harpy3ka uUexa MeHAeTCs B TeyeHHe Cy-
TOK, TO HCOOXOMHMO TPH CHHXKEHHHM pPEaKTHBHON Harpysku uacte BK
otkaouath. Jouyckaeress orkaouenwe BK Bpyunylo, HO npeanouTth-
TeJqbHee obecneuuTnL aBTOMaTiueckoe ynpasnenne BK npu nomoimtn pe-
TYMHPYIOWINX yCTPOIICTS.

pn uenosns3osannd BK ¢ HeCKONBKHMH perynHpyeMbiMi CeKIUMA-
MH 19 uenefi PeryAnpOBaHUs HANPAKEHHA HIH PEaKTHBHON MOUIHOCTH
BK co BceMH ee CeknHAMH NMPHCOEAHHAETCA B ORHOR TOuKe ceTil.

BwuiGop mownocty BK nosasken npoH3BOAHTLCR € y4deToM HOMeH-
KAaTYpHl H3rOTaBJAAEMLIX 33BOAAMH KOMIJIEKTHHIX KOHJEHCATOPHHIX YC-
TAHOBOK.
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B. dnekrpocHaGkeHHe pagHaNbHLIMK AuHuAMH [bB-7]

Ha puc. 8-1 npencraBieHa cXxeMa NHMTaHMA pacnpeAeNHTeNbHBIX
NYHKTOB UexXa NpPeANPHATHA N0 PALHANbHLIM JHHUAM OT WIHH TJ1aB-
HOTO pacnpele/IUTeJbHOrO IMNHTa npu Hanpskewus zo 1000 B. Cra-
BATCA 3aJaya ONTHMAJLHOIO paclipelleleHusi CyMMapHOl MOLIHOCTH
BK Q¢ Mexay pa3iuuHNMH MYHKTaMH CETH.

Chenyer pa3nuuaTh ABa Ciyuas:

1. CymmapHas MoIHOCTE BceX DK Gosbure cyMMBl peakTHBHBIX
Harpysok BCeX pacnpeleHTE/bHEIX NYHKTOB

L
Q> X (8-1)
=1

B stoM cayvae K wnHAM A pachpefienHTeNLHOrG UWIHTA TakKXe
RoakEa GuTb npucoeannena BK u peakTHBHHe Harpyskn Bcex pammasib-

HHIX JIHHHI ompeme]dloTcs Mo

] (5-8). Tak kak yaeabHble 3a-

380-6608  r, f{l—lz” tpaTh s BK  oAunakosH,

4 r, 7 p No/Ny4nM, 4TO ONTHMaJbHOE

j_‘lj |4 7 pellleHHe COOTBETCTBYeT CJy-

@_J___ p 2 4alo, KOrda mpotekawoulas Mo
A a palHanbRbIM JIHHHAM  peax-

¢ Hia, THBHAs HAarpyska paBHa Hy-
______ ===, JA10. OTOT pesyanTar BNOAHE

" Pl nousiten — HauGoabmnit  3¢-

“Hla (heKT cCHHXKEHHS NMOTepb 3JeK-

M  TDO3HEepPTHH B CeTH HMeer

Puc. 8-1. MECTO MpH IMOJHON KOMIEH-

callhy ee PeaKkTHBHBLIX Harpy-

30K. 3anada CBOAHTCA K BH-

Gopy ANs KaXAOro pacnpedeantensioro nmyHkta BK. mommocts koto-
poit MO BO3MOXKHOCTH DaBHa PEaKTHBHOH Harpyske 3TOro nyHKTa.

2. Cymmapras mounocts BK MeHblie HIH paBHa CyMMe peakTHB-

HBIX HarpysoK pachnpefennTefbibiXx NYHKTOB

L
Qc< ) Q. 8-2)
=1

B 3stom cayuae BK k wmmnsaMm A He npucoefuHAETCH H pelLleHHe
MoeT GuThb noayyeno no (5-11) m (5-10). Ot dopmyan Moryr OuiTbh
3HAYHTEJLHO YOpOUIeHbl B CBSA3H C TeM, YTO B HalleM cjyyae yaenbHble
sarpatk nas Bcex BK oauHakoBu: 33=32=..==3|. YuHTHBasA 3To
YCJIOBHE M BHIMONHAA SJjeMEHTapHHE mnpeo6pPa3oBaHusA, nojyyaeM H3

(5-11) u (5-10) Q; (Msap):
-2, &3
rpe

r5==

. (8-4)

1
ry

"t

-~

1



MMosnyuennne ofuien3BecTEHe GOpMySH COOTBETCTBYIOT Cyuaio pace
npenenenusn peaxruuﬂoﬁ MOUWHOCTH 0[O AHHHAM MNApPB HX napannenvHOM
COeITHHEHHH.

Tlpr HanHUHH HCTOYHHKOB C PasAHYHHIMR 3HAYEHHAMH YREALHLIX
3aTpaT Takoe Napaanenbfioe COENHHEHHe paaHanbHHX JHHHI NPHBENO
6bt K OowHOKe, B ANMA PeleHHs 3aJadH ChefyeT MOJL30BATLCA OGUIHMH
tdopmyaamn (5-11) u (5-10).

Npumep 8-1. Ha puc. 8-2 npeacrasnena cxema ganuanbuoﬂ ceTH
380 B ¢ yka3aHueM peaKTHBHHX Harpy3ox (B ksap). Ontumanbhas se-
NUUHHA CYMMAapHOR MOUIHOCTH

ycranasanBaeMux BK Q¢ = 3808 1 p—e85
=900 kBap. Onpenenutsb Hl 75
momHuocts BK, npucoennuse- 2 2 =135
MHX K [IHHaM wuta A ¢ Hisso
pacnpeesuTeNbiblX NYHKTOB, 160 §—=400
npH Kotopo#i s¢deKT cHuxke- _'_“ 225
nua motepb B cern 380 B 3 p—-240
681/ 661 MakcHMagbibIM. [lka- Hi 225
fla HOMHHAJbHBIX MOULHOCTER § =200
koMmnektHoix  BK: 75, 150, Hi 225
225, 450 «Bap.

Pewenune [IlpoBepsem Psuc. 8-2.

BHNOMHeRite ychoBua (8-1):
900> 85+ 1354-240+200=660 kBap.

Ycaosue (8-1) BHnoansercs, #, CENOBaTeNbHO, AAA KaXKAOTO AyHK-
Ta cneayer noao6path KoMnaekTHylo BK, HoMHHaabHaa MomHOCTL KO-
TOpOA BO3MOXKHEO MeHee OT/MYanach 6bl OT HAarpy3KH COOTBETCTBYylouLle-
ro pacnpepenutenbHoro mnyekta. Has nyukta ! ycranasauBaem BK
MOLLHOCTRIO 75 Ksag, ana nynkra 2 — 150 ksap u 1. . Mouwnoctn BK
yKa3zauu Ha puc. 8-2.

Momuoets BK, npicoennnsemolt k wunam wura 4,

Que = 900—=75—150~—~225=-225 = 225 kBap.

Mpumep 8-2. Onpeneants momHocT BK ana cxemu, npeactasaes-
HOH Ha pHC. 8-3, Ha KoTopofi yKasaHH CONPOTHBAEHHS PagHANbHHIX JH<

a) 3808 0,02 14—>85

0,005 24— 135
Hi

360 0,04 3400
Hi

0,015 4 4240
- Hl

0,035 54225

Puc. 8-3.

HHt B peakTHBHble HArPy3KH pacnpefeNHTE]bHHX MYHKTOB, €CAH CyM-
mapias mowHocTe BK Q¢ =700 kBap.
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Pewenne Cxema cerd npumepa 8-3 oTauuaeTcst OT CXeMBl ceTH
npuMepa 8-2 AuWb TeMm, YyTO peakTHBHAR Harpyska 400 xBap npucoe-
AMHSIETCA HE HEMOCPEeACTBeHHo K WHHAaM UIHTa, a K WHHAM pachpele-
JNHTEILHOrO [YHKTa, NOJAYyYaioulero NHTanWe MO paiHaabHON NHHHH.

Jlerko npoBepuTb, 4TO B NAHHOM CJydae yi0BieTBOpPsieTCs YyeEno0-
sue (8-2) u x munam A BK ue npucoesnunerca. aa peienus 3anaun
caelyer socnoas3cpathes popmynamu (8-4) n (8-3).

Onpenensnem 3KBHBANEHTHOE COMPOTHBJEHHE:

1

0.2 Y 0005 + 004 T 0015 T 0,085
OﬂTHMaﬂbHOe peluemle no.’lyqaert:ﬂ, eCaAHn ﬂOCTyﬂalOluaﬁ H3 CeTH

6—10 kB momnncTe 360 kBap Gyner pacnpeneneHa no paaHalbHbIM Ji-
HHAM ceTH caraacuo (8-3):

360-0,0027
Q= —0.00 ~ 49 ksap,

360-0,0027
Qy = — 0005~ 194 xBap.

Tak k2K K pacnpenejMTENbHOMY OYHKTY 2 NPHCOELHHSAETCA peak-
THBHaA Harpyska 135 kBap, To cjenyer npuesits Q=135 KBap.

310 ykaswmpaer, yTo ycranoska BK y PI1-2 neskonomuura. Yenosue
ONTHMA/MBLHOTO pacnpenenenns momuocth BK aan PII-1, PIT-3 — PIT-5
napymaercs, Tak Kak Qaktudeckan narpyska Qg= 135 kBap 3uaunTesbHO
oTauuaerca oT pacuetHoll (194 ksap).

Pacuer Heo6XoaHMO MOBTOPHTL Ans octasmuxca PIT:

1

0,00 0,04 T 0015 T 0,03
(360 — 135)-0,00587

Q = 0,02 = (6 KBap;
1,32
Qg = 008 = 33 kBap;
1,32
Qs = 005 — 88 xBap;
1,32

Qs = 0035 — 38 KBap.

Pacuetnne senanuudn soltHoctet BK, ycrauasnneaemmix y PII-i,
PI1-3 — PI1-5:

Qic =85—66=19 knap;

Q3¢ =400—33=2367 KBap;

Qic = 240—88 =152 kBap;

Qsc =225—38=187 ksap.

YuutoiBas wKany HoMHHaabHHX Momuoctefi BK, npunumaem:

Qic = 0; Q3¢ = 450 kBap;
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Q4c =150 xBap; Qsc =150 xBap.
Cymmaphan mowHocts BK
Q¢ =450+ 1504 150=750 kBap.

B. JnextpocHabxenne TOKONPOBOAOM ¢ oTseTsiaeHuamu |B6-7]

Ha pue. 8-4 npeacrtasnesa cxeMa cetn nanpsxexiem no 1000 B,
BHNIOJTHEHHOMN TOKONPOBOJAOM € OTBETBJIEHHAMH. CTaBHTCﬂ 3ajfaga ofme-
THMAJBHOTO pacnpejenesin 3afanHoil cymmapHofi momuocty BK mex-
Ay TNpHCOeANHEHHHMH K TOKONPOBOAY pacnpefeHTEeNbHHIMY NMYHKTaAMH.

_@ 1 ry 2 1y
————
r2

et
5%
Qe 'Qy Qzc 42 e "o

Puc. 8-4.

ru-gn_ ¥

—— -
3
=

3}1€Cb clhenyeT pasniHyarb ABa cJdy4asn:

1. Jauna oteeTBJEHHI OT TOKONPOBOAA HEBeJHKA H (OTEpPAMH
9JeKTPO3HEPrHH B 3THX OTBETB/JEGHHRX MOXHO NpeHeGpeub NO CpasHe-
HIIO C NOTEPAMH B 3HAYHTEAbHO 60Jiee HArPYyHEHHBIX yYacTKaX TOKONpo-
BOJA.

B paunom cayuae HanGonblilee CHHMKEHHE OOTEPb 3/eKTPO3MEPrHH
B TOKompoBoae Gyae1 iMeTb MecTo npu ycranoBke BK B nauGosee ero
yaatenunx nynkrax. BK caeayer pasmemars, naunnas ¢ HauGoJee
yaajexHoro PII, co6monas mpu stom TpeGoBaHHe, YTOGbl peaKTHBHbLIE
HArpy3KH YYacTKOB TOKONPOBOAA OGblIN HaHMERbIIMMI,

2. [auHa OTBETBJIEHHIl OT TOKONPOBOAA 3HAYHTENIbHA H CONMPOTHB-
AeHNA 3THX OTBETBJEHHIl MOJNXKHH YYHTHBAThCS.

NaHHOM cJayyae CeTh JOAXKHa OHITL NOCJAeqOBaTeNbHO SKBHBA-
JAEHTHPOBaHa coraacHo (8-4), HauitHaa ¢ KOHUA ToKonpoBoxa. Tak Kak
KaXOHhil pa3s nmocniefAoBaTeNbHO CKNAANBAIOTCA TOJALKO [Ba COMPOTHBAE-
Huf, ynoGHee NOJAbL3CBATHCA (GOPMYJ0il CNOXKeHHA ABYX NapaniensHo
coeJHHEHHHX conpoTriBienuii, (OM), BuiTekawuefi u3 (8-4),

rye
ry+ry’

Korna skeuBanenTHpoBaHue Beeil ceTH Gyler 3aKOHYeHO, pacnpene-
JieHHe PeaKTHBHHIX HAarpy30K M0 y4acTKaM TOKOMPOBOAA H OTBETBJEHHAM
paccunThiBaercs no (8-3), 4TO NO3BOMAET ONPEACANTL ONTIMAJLHEYIO
MowHocTh BK, npucoeannaeMbix K mwuHam PI1.

Tlpumep 8-3. Ha puc. 8-5 npeacrasieHa cxemMa TOKONPOBOAA C yKa-
3aHHeM peaKTWBHBIX Harpy3ok (B kmap). Onpeaeants Mowsocts BK,
npucoenuHsembix B Toukax [, 2, 3 u 4, ecain Q¢ =770 kBap u conpo-
THBJEHHEM OTBETBJEHHA MOXHO npeHeGpeus. [lxany HOMHHANBHHIX MOUI-
Hocreit BK npunath no aanuniM npumepa 8-1.

(8-5)

Foye =
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Pewenmue Ycranasaunaem B Touke 4 BK momHocTeio 150 kBap.
Torna wa ygacrke 3—4 TokonpoBona 6yneT npoTeKaTb peaKTHBHas Ha-
TPy3Ka B HanpaBJenni Touxku 4, paBHas 20 ksap. B rouke 3 Takke cJe-
ayer ycrasoBHTh BK 150 xBap u 1. 4. Mownocrn BK u Harpysku yua-
CTKOB TOKONPOBOAA YKa3aHu Ha pHc. 8-4.

! 2 3 4
aimn- ; -—— —— B
140 15 10 20
380 200 180 130
Q1e=225 Qzc=225 Q3c=150 Q4c=150
Puc. 8-5.

CymmapHas MOWHOCTb ycTaHasauBaeMux BK
Q¢ =2254-2254-150+4150=750 xBap

HeCKOVILKO OT/iHYaeTcs OT pacyeTHON BesnuuHb, Takoe OT/IHUHE OOYTH
Bcerda OyAer HMeTb MECTO, TaKk Kak MommHocth BK ne mMoxer Onrth Bbi-
6paHa MPOH3BOVIbHOM, HO JOJKHA OKPYrAATbLCA A0 CTAHASPTHHIX 3Ha-
yeHHM.

Mpumep 8-4. Ha prnc. 8-6 npeacrasieHa cxemMa TOKONPoBOAa ¢ OT-
BeTR/ICHHAMH K pacnpeleauTeNbHuM nyHkTaMm, ConpoTHB/EHHA Y4acTe

roy SO0 7y, =00005 100015 14,=0002
0 — 7T —_ 13 0 4
200 125 25
r, =0,005 r, =0,003 s =00045 r4=0,0025
arsaor ;a,=1001~:£a,=250 qu‘gm i
Qi =225 Q2c=0 7 Q3=225 7 8,~150
Puc. 8-6.

KOB CeTH H peaKTUBHMe Harpy3KH YKasaHH Ha pHCyHke. Onpeaenutb
mowmHocT BK, ecan Q¢ =600 kpap.

Pewenue [locaenosarenpHo onpeane/jiaeM 3KBHBAJE€HTHHE COnpo-

THBJ/IEHHA CeTH:

OTHOCHTEABHO TO4YKH 3
(0,002 4 0,0025).0,0045

Tss ™ (0,002 + 0,0025) + 0, 0045
OTHOCHTEALHO TOUYKH 2

(0,0015 -+ 0,00225)-0,003

r91 = [0,0015 T 0,00225) + 0,003 — 0:00167 Ox;

= 0,00225 Oy;



OTHOCHTEJABHO TOuKH [

(0,0025 4 0,00167). 0,005
To = [0,0005 F 0,00167) F 0,005 — 000227 On.

PeakTyBHas Harpyska #a yuactke toxonposopa 0 — I
Qo1 == 300 + 100 + 250 + 150 — 600 == 200 «Bap.

OnpenensieM peakTHBHYIO Harpysky, nepefaBaeMyio (10 OTBeTBJe-
umo 71, n3 (8-3):

. 227
Q - 2—%0— ~ 91 kBap.

Mownocte BK, npucoepunsiemot Kk nymkry [/, Q;=300—81=
= 209 ksap.

VYerauasnupaem BK mownoctbio 225 ksap. Toraa B orsersnesny /
Gyner nmpoTekaTh MOmHOCTE Q) =300—225=75 kgap u #a yuactke /—2
TOKonpoBoaa Q;2=200—75=125 kBap.

PeaxTuBuas Harpyaka B oTBeTBJeHuu 2

125.0,00167 7
v = T0.008 0 xsap.

Moutnoets BK, npucoeanusemofi x wunam PI1-2, Qz¢ = 100=70 ==
=30 kmap.

Tpunkmaem Qzc==0, [locnenoratenpho nosydaem Qose=125—100=
=25 kpap; Q3=25-0,0027/0,0045=15 kBap; Qsc =250—15=235 ksap;
npuunMaeM Qg =225 kBap; Qy==25 kpap; Qa==0; Q.c==150 kpap.

OKoHYaTesIbHOE pacnpelleieHde peaKTHBHHX HATPYSOK MO yd4acTKam
CeTH yKa3ano Ha puc. 8-6.

I'. BuiGop Toukn npucoesnnenns onHof BK x rokonposoay
8 cerk ao 1000 B [B-7}

PaccMoTpuM cayuall, Kora (0 YCJOBHIO PeryJHpPOBaHHS PEAKTHB-
HOfl MOUIHOCTH ycTanasnupaerca BK, MouiHocTs Kotopolt Bnibupaercs
paBHOM CyMMapHON MOIMHOCTH BCEX CPeICTB KOMAEHCAUHH M OHA ROAXK-

Lonr -l
)

td J_I_J bt
= g
- i ,

Ha OHTb NPHCOENHHeH3 B ORHOM TOUKE TOKOHPOBOAA C PaBHOMEPHO pace
npenenenHolt uarpyskod (puc. 8-7), OntumanbHoe paccTosinHe (M) Tou-
kn npucoeankerus BK k tokonposoay or TpancdopMaTopa ompefensier-
¢sl no GpopMyne

Ly=Ly+ (1 - -%) L, (8-6)
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rae Q¢ — mownocts BK, kBap;

Q — cymMmaphnas peakTuBHas HArpyska TOKONpPOBONA. KBap;

Lo — nAHHa MarucTpanbHOD 9acTH TOKONPOBOAA, M;

! — nnuma pacnpefennuTe]bHOR gacTH TOKONPOBOAA, M.

fipumep 8-5 Harpysua uexa npomuiLNEHHOSO OpPeANpHATHA OPH-
COENAHNTETCH K TOKONPOBOAY # pacnpefeneHa PaBHOMEDHO HA HJHHe
Tokonpveona L==100 w [launa wmaracTpansHO#l 49acTH ToKONPOBOAA
Ly=130 v (puc 8-8)

Ly=t90m
Ly=130M L= 100m
EERRIIEER
=
o Q; =4001bap ’
4 =500«8ap '
Puc. 8-8.

Cymmapras notpebasemas peakTuBHas MouiHocth Q=500 kBap.

Onpenenuts paccroasne L, oT TpanchopmaTOopa RO NYHKTA OpA-
coeauuennn BK smomnoctsio Q¢ =400 xBap, ucxoNs u3 yC/NOBHA MHHH-
MyMa (0Tepb 8KTHBHOS MOILHOCTH B TOKONPOBOZAE,

Pewen ue Onpegensem no (8-6)

Ly= 130+(l— ?%)-IOO—IQO M.

(pusep 8-8. UYeTwpe neGoabmnx NPEAUPASTHA AHTAIOTCA MO OAHON
BJ1 6 kB. Peaktusunie narpysxkn 380 B sTux ngennpnﬁ'ruﬁ H CONPOTHB-
JIeHHA OTAebHHX yuacTKoB cerefi 6 kB n 380 B nokasanw wa puc. 8-9,

Pl6rB
| e 4 05 3 07 2 03

5§30+3-4 630x8 A @400«34 400184
1.5 1.8 2,1 20

= Yur -I- T350 ;1—250 200

Puc. 8-9.

PacnpenennTh konaencatopn B cernax 380 B, ecan cymmapnan peak.
THpHan Harpyska 1200 kBap u N0 3aNaHHIO SHEPrOCHCTEMH H3 CeTH
CHCTeMB Niepedaerca moumocts Q=200 kBap,
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Pewen ue DxkBusanentuwe conporusnenun mo (8-5):
B yane 2

2,1(24+0,3)
fo =0 1F2,5 = L1 0
8 yaxe 3
1,8(1,1 40,7)
ra - T1,8F1,8 - 0,9 Om
8 yane 4

1,5(09 + 0,5)
Poo = 15141 =- 0,73 Om

PeaKTHBHAA MOUIHOCTH, (lePelaBaeMasn B OIleAbHbE Y3NH H MOM=
HOCTb KOH[EHCATOPOB, KOTOPHe HEOGXONHMO YCT3HABAHBATL B ITHX y3e
nax, onpejeasem no (8-3):

B y3ne 4

200.0,7
Qy == —1—5—'-§ = 97 xBap.
L]

TaK Y10 B 9TOM y37€e AO/MKHA ObiTb CKOMMEHCHPOBaHA MOWHOCTb 40()—
=97 = 303 kBap. Ycranapansaorcs e BK no 150 kpap. Ocraercs ue-
cKoMneHcuposaHHoll mownocts 100 ksap;
8 yane 8
100-0,9
Uy = —1—8'-— = 5] «kBap.

TAK 4TO B 9TOM y3ne AOMKHH OHTh CKOMnescHpoBaHh 350—51=
=299 Keap. Ycranasnupaercs OGatapes KoHpeucatopop 2)X150==
= 300 Keap, ocTaioTcA HeCKOMneHcHpoBanHuMH 50 KBap;
B yaae 2
50-1,1
Q=57 =~26 xsap

Tak 4YTO B STOM y3jde HONKHH OHTb CKOMUEHCRPOBaHH 250=e26 =
== 224 Kkpap. YcranaBauBaercs Oarapes KoHieHcaTopos 225 «sap.
Bcero B ysnax 4, 3, 2 ycTanasauBAIOTCH KOHAEHCATOPH

300+ 300+225=2825 ksap,

TaK 970 B y3ne / gonxus Ours ycranosaent | 000 <~ 825 == 175 «Bap.
¥Ycranasausaerca BK 150 ksap.

Mpumep 8-7. [lposeputb SKOHOMHIECKYIO Ue/1eCOOBPaASHOCTL ycTas
HoeBkn na muHax PI1 6 kB konnexcatopnoft Gatapes Aas cxembol mpume-
pa 8€Kn%n %nenyloumx AAHHBIX:

K
3,1=1600 py6/Msap; 3o =670 pyS.;
"BK 380 B 5

S10== 2000 py6/Msap; So=0;
Co=>50 py6/xBr.
Pewenue Tak Kak 3KsusaneHTHO® conporuBaenue cera 6 kB or-
HOCHTO/IBHO TOUKH 4 79q==(0,73 Om, Nojyuaem pacueTHYIC GXeMy npess
grasnesHyio ua puc. 8-10,
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3atpat Ha nepefayy peakTHBHOR MOUIHOCTH OT wuH 6 kB PII

B ceTb 380 B TpaHchopMaTOpHHX MOACTAHUHA 3z == 50-—2;—-—- 213=
=3790 py6/Msap3,

PNGxB (7]
t‘“ 8y 2+0,73 &
r

~—1120
8

Puc. 8-10.

Onrumanshasn BenuynHa mownoct BK 6 kB
2900 — 1600
Q- 9.3790 - = (,17 Msap.

[To sanauuio sHeprocucTeMul (cM. npuMep 8 6) onTUManpHas Beni-
YHHA pepefaBaeMOfl M3 CHCTEMH DEakTHBHON MOUWHOCTR Q=200 kmap,
TaK KaK pacdeTHasi MOLLHOCTb 513 6 xB 170 xsap <200 xBmap, TO yc-
taHoBka BK 6 kB oka3smBaercsa HeskoHOMHYHOM.

PA3REJX 9
PA3JIHYHBIE 3AA4YH

A. BuGop mowmHoctH BK npa llBOSTaI'IHOM PAa3BHTHH NPEANPUATHA

[Tpn nostansom u3aMeHeHun noTpebineMofi npeanpHATHEM PeaKTHUB-
HOll MOLUHOCTH BHGOP MowHocTH BK ans kaxnmoro srana passutus noa-
KEH OnpeleNIATLCA CAMOCTOATENBHO.

310 oOBACHAETCH TeM, STO YCTAHOBKA NONOJNHHTENbHHX KOHAEHCa-
TOpHHX OaTapefl NPH yBeAHYEHHH HATPYSKH CO BpeMeHeM He CBf3aHa
C HeOGXONANMOCTbIO PEKOHCTPYKLUHH CeTH HAH NOACTAHIHH # SKOHOMH-
9ecKH HeuesecooO6passo ycraHapauBarb BK Ha mepBoM sTane pasBuTHs
9/IEKTPOYCTAHOBKH C PpAacieTCM Ha ypoBeHb mnOTpeGjeHHs peaKTHBHOR
MOILHOCTH, KOTCPHA Oyler NOCTHTHYT JHIIL B NOCAEAYIOUIHE STAMH.

Mpumep 9-1. ToTpeGrende pPeaKTHBHOA MOWIHOCTH AAA NPOMELI-
JIeNHOMO NpeANDHATHA Ha MNSTHJAETHHA CPOK €r0 PA3BHTHS NPUBENEHO
HHXe.

Stan pa3BuTHA NpeAnpuaATHi . . . . . . ... 1 2 3 4 5
Motpe6asemas peaxTHBHAs MowsocTh, Msap 8 12 20 25 30

Onpeneantt skoRomuuHylo MowHocTs BK, ycranasnusaeMux no
ToNaM pa3BUTHA NPeANpPHATHS, NPH CARYIOMMX YCAOBHAX: SKBHBAMEH-
THOE CONPOTHBACHRe BHeuHefi ceTn R = 0,1 Om; nomnunanbnoe Hanps-
menue cerm Ux= 10 kB; croumocts noreph aKTHBHOR MOUIHOCTH
Co=160 py6/kBT; ynenphwe pacueTHble SaTpaTel Ha ycTaHoBKy BK
3= 1600 py6/Msap,
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Pemenne [lo (4-3) B (4-6) senuunHa ymenbHHX 3aTpaT Ha
nepeaayy peaKTHBHOM MOIHOCTH H3 CHCTEMBHI?

1000
=0 3y= 60‘_1'6!—‘().‘ = 60 py6/Mpap*

Tlo (4-6) peaxkTuBHAsm MOWIHOCTb, fNepenaBaeMas H3 CHCTEMH,

—0
Q- ‘63‘_’60 - 13,3 Maap.

Mommocts BK no rozam pasmutis:

Qic = 8 — 133 = —5,3 Msap;
Qzc = 12— 133 = — 1,3 Msap;
Q3. = 20 — 13,3 = 6,7 Msap,
Qie =25~ 13,3 = 11,7 Msap;
Qs¢ = 30— 13,3 = 16,7 Msap.

Takum o6pa3som, B MepBuie ABa STana pa3phTHs ycraHoBka BK ne-
SKOHOMHUHaZ M DPEaKTHBHaf MOUIHOCTb AO/KHA NepelaBaTbci H3 CHo-
TEMHL.

B. BoiGop cpeacTB KOMNEHCAUHM PEaKTHBHOM MOULHOCTH C y4eToM
BAHAHHA Hanpsxenus ceth [B-8)

Hanpaxenne cetn, K KOTOpoA NPHCOGAHMHEHW WCTOUHMKH PEAKTHB-
HOA MOUIHOCTH, OKA3hHIBAeT CYUIECTBEHHOE BJHSIHHE HA TEXHHKO-SKOHO-
MHYECKHE TNoKasaTens HX paGoTH. 3aBHCHMOCTb reHepHpyeMofi BK
MOIIHOCTH H yJXeNbHHX PacdeTHHX 3aTpaT Ha HX YCTAHOBKY OT Hamps-
JeHHA ceTH yureHa popmyaamn (3-6) u (3-7). Pacnonaraemas peak-
THBHas MomHocTe CJI, Kak 5TO BHAHO H3 Tala. 3-1, BecbMa cyulecT-
BEHHO 3aBHCHT OT HANpsKEHHsi Ha 3aXKHMax J[BHrarejefl.

PacuerHble peakTHBHbEe HAarpyaKH CeTH TaKxe 3aBHCAT OT Hanps-
KeHHA ceTH. TakHM 00pasoM, NpH ONpefeseHHH PacYeTHHX PeaKTHBHHX
HArpY30K CeTH HanpsiKeHHe CeTH RO/DKHO NPHHHMATBCA BO BHHMaHUe.

Bauanne HanpsiKeHHA Ha BEAHYHHY DEaKTHBHOM MOIIHOCTH MOXeT
OHTb YY4TEHO YMHOMXEHHEM 3HaueHHs DEaKTHBHON HArpyskH NpH HOMH-
HAJTbHOM HanNpsKeHHH ceTH Ha Ko3(gHUHEHT

Ku = 1+ 001gV, (9-1)

rie q — peryaupyiouiufi 3¢¢QeKT peaKTHBHON HATPY3KH N0 Hanpsxe-
naio, %;

V — OTK/IOHEHHEe HANpSKEHHSA CeTH OT HOMHHaasHoro, %.

Peryaupyotnfi 5bp@deKT peakTHBHOA HArpys3ku 3aBHCHT OT HanpA-
XEHHS; OJ11 HaNpsAXKEHHA CETH HHXKE HOMHHAJbHOTO OH MeHblle, A
HAMpPSKEHHA CETH Bhlllleé HOMHHAJBHOrO — GoJblile.

B npakTHYecKHX pacyeTax JJIf ACHHXDOHHHX ABHraTesiefi 3HaueHHe
BEJMUHHH ¢ MOXHO NpPHHHMaTb NpUOAHKEHHO B CpellHeM B MNpexenax
2-=3%. MeHblliHe 3HAUeHH® COOTBETCTBYIOT GoJiee KPyNMHBIM JABHraTegsiM
M HanpfAXKEHHIO CeTH HHXXe HOMHHAJbHOrO. YKa3aHH JHLIbL CpPefiHHe 3Ha-
YeHHs peryjHpyoulero sddexra; AN8 KOHKPETHHX caydaeB MOryT GHTb
OTK/JIOHEHHA Kak B GOJBINYIO, TaK H B MeHbIIYIO CTOPOHY.

Mpumep 9-2. PeakTHBHasn Harpyska lexa NPOMBIILLIEHHOTO npef-
NpHATAA NpH HOMHHAJBHOM HanpaAxXeHWH cetH 6 kB cocramaser
2,6 Mpap. [lns ee xoMmeHCaHH HCNONb3YeTCA CHHXPOHHMWM ABHraTteas,
paGoraouiui ¢ koppuunentom 3arpysku P = 0,7, anst Koroporo
Qs = 2 Msap; 3, =220 py6/Msap u 3, = 90 py6/Msap?2.
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OnpefleHTh BeHYHHY 3aTPAT HA KOMIEHCAUHIO DEAKTHBHOH Moul-

o
HOCTH A5 Hanpskeuna ceth U = 0,95, 1 u 1,05, ecan peryanpyiownft
3¢ dexT peakTuBHOf MOWHOCTH npn Hanpsxenun 0,95 cocrasaser 2%
H npr Hanpskenus 1,05—3%.

o Pewenne Ilo (9-1) onpeaensiem seanuitny Ky nmpH HanpsKeHHH
= 0,95

Kogs =14 0,01-2-(—5) =09
# npu Hanpsxkewun O = 1,05
Kios =1-4+001-3-5=1,15,
PeakTusnas uarpyska uexa npu uanpskenun U =0,95
Qo.ss = 0,9-2,6 = 2,34 Msap
u npu nanpsikenun U= 1,05
Qi.05 = 1,15-2,6 = 3 Msap.

PacueThble 3aTpaThi Ha KOMMEHCALIO:
npt U =095

30,05 = 220-2,34 4 90-2,342 = 1 010 py6. (86%);
npn U =1
31=220-2,6 +90-2,62="1180 py6. (100%);
mpn U = 1,05
31,08 =220-3 4 90-32 = 1470 py6. (125%).

Pacnoiaraemans peakTHBHAA MOILHOCTb ABHrateas (cM. Taba. 3-1):
npn U = 0,95

Qu=145.2=29 Msap;
npu U =1

Qu =1,33:-2=2,66 Msap;
npu U = 1,05

Qu=1,17-2= 2,34 Msap.

]
Iph nanpaxernn cetn U = 1,05 nsHraTeab He MOXKeT NONHOCTBIO
obecneyHTh KOMMEHCAUHIO PeakTHBHOM HArpysKH liexa H3-3a orpatii-
YeHHS 1O pacnonaraeMon peakKTHBHOH MOUIHOCTH.

B. Buifop pexuma paboTHl HCTOUHHKOB PEaKTHBHOA MOLLHOCTH
|A-10, B-3, 6, B-4,r]

Buifop pexHMa pabOTH HCTOYHHKOB JMOJKEH MPOH3BOAHTBHCA {IPH
TIPOEKTHPOBAHHH H YTOUHATbCA NPH sKcnayarauws. Ilpn npoekthposa-
HHH 3TO HEOOXOAMMO AJsi BHGOpPa THNA M KOJHYECTBA PeryJHPYIOUIHX
YCTPOHACTE W ApYyroro o60pynoBaHHs, O6YCIOBIAECHHOrO MHCNO/b30BAHHEM
PCTOYHHKOB PEAKTHBHON MOIIHOCTH 4451 PeryjiHpoOBaHHf HanpskeHus
H KOoMNeHcall#H peakTuBHOA MmomwoctH. [lpn skcniayarauun caeayer
ofecneynTh ONTHMaNLHOE HCNOJMb3OBaHHe HMelolerocs 0GOpPyAOBaHiA
C YYeTOM ¢aKTHUeCKOM BeNHYHHbLI HAarpy3ok.
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Huxe Hanaraiortes OCHOBHbIE nojoenns BuiGopa pexuma paboTu
HCTOYHHKOB PEAaKTHBHOM MOIIHOCTR NPH HX HCNOJb3OBAHHH AJ5 NMOBHI-
HICHH 3KOHOMHYHOCTH pabOTH CeTH.

Bu6op MOUIHOCTH HeperyaupyeMuX HCTOYHHKOB NOJIKEH NPOH3BO-
OHTBCA C YYETOM CJeAYIOWHX YCAOBHIY:

CyMI’apHasi MOUIHOCTL TAKHX HCTOYHHKOB He MOJKHA Npesullath
seinyuyy noTpebaseMofi MOMHOCTH B 4Hach HaHMeHbllei Harpysku
sHeprocucTeMn (T. €. PEaKTHBHAS MOUIHOCTE HE AOJ/KHAZ nepefaBaTbCs
OT aboHEHTAa B CeTb CHCTeMbl);

NpH OTCYTCTBHH [APYrHX HCTOYHHKOB 9Ta MOILHOCTb He JO/XKHA
3HAYHTENbHO OTJIHYaTLCA OT paCHYETHOM MOLLHOCTH, ONpefeieHHOR H3
YC/OBHS SKOHOMHYHOCTH;

B TedeHHe CYTOK reHepHpyeMasi MOLIHOCTb JOJIKHA He MeHee HeM
na 80—90% cosmagath ¢ rpadukom mnorpebaseMofli peakTHBHOM Moui-
HOCTH.

Ha puc. 9-1 npenctabier rpadHk noTpeGienHs peakTHBHOA Moly-
HOCTH [/ TPEXCMEHHOTO NPOMbllIeHHOro mnpennpusTtus. [lTyHKTHPHOA

214 bope- 3

JNHHHell 0TMeYeHAa BEJHYHHA reHephpyeMOfl HCTOYHIIKOM MOWIHOCTH, TNpH
KOTOpOH JOCTHraloTCA YC/JAOBHS 3KOHOMHYHOCTH.

B naHHOM ciydYae CyMMapHYK0 MOLIHOCTb NOCTOSHHO BKJIOYEHHBIX
HCTOYHHKOB pPEaKTHBHON MOLIHOCTH CJeAyeT BHOpaTh paBHOMN pacuer-
Hofi momuocTH. [Ipn 3TOM, Kak BH/JAHO H3 rpaduKa, BCe TPH fepeyHc-
JEHHHX BHlEe YCI0BHA OYAYT COGMIOAEHb.

Jas TnpOMBILIMIEHHOTO NpeAnpHaATHA, rpaduk nortpe6isemoit peak-
THBHOM MOIIHOCTH KOTOPO-O NpefcTaBieH Ha puc. 9-2, caefyer He-
KOTOpHE HCTOUHHKH HCNOAb30BAaTh KaK HeperysiHpyemue € Kpyrrocy-
TOUHHIM PeXHMOM paGoTw (3aIUTPHXOBAHHHIH NPAMOYrONbHHK € IH}-
poil HyJb B UeHTpe) H JpPyrHe CHAaGAHTb PeryHPYIOLHMH YCTPOH-
CTBaMH.

MowHocTs HeperynHpyeMolX HCTOUHHKOB PeaKTHBHON MOLIHOCTH OI-
pellensieTc BHICOTONl 3aIITPUXOBAHHOTO MNpPAMOYToJibHHKA ¢ uHpPOR
nyab. OcTasbHble HCTOYHHKH JOJ/IKHBI PETryJIHPOBATHCA MO BeJNHUHHe pe-
AKTHBHOM MOILHOCTH HJH DPE2KTHBHOH COCTaBAAIONIEA TOKAa TaK, 9TOOL
obecrieunTs HauGoMee UeNecoO6pa3liyio KOMTEHCANRI0 PeaKTHBHOR MOIL-
HOCTH B TNepeMEHHOR 4YacTH TIpadHKa peakTHBHHIX HArpy3ox mpel-
NPHATHS.
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Ha puc. 9-3 npeacrasied cayuall $/A€KTPOYCTAHOBKH C HepaBHO-
MepHHIM TNOTpelJjeHHeM DEaKTHBHOH MOIUMHOCTH B TeUeHHe CYTOK. 3lech
nenecoobpasHo Bce CPeACTBa KOMMEHCAUHA CHaGAHTL peryaHPYIOWHMI
ycrpoficrBaMh.

Ha puc. 9-4 npusenes rpadax peakTHBHOfi HArpy3kH He6GOJBIIOro
OIHOCMEHHOIO KOMMYHAJLHOTO MPEANpHATHA. B ARaHHOM caydae MOXHO
PEKOMEHNOBATL HCTIONb30BAHHE KOMIIEHCHPYIOILETo YCTpPOMCTBA NOCTO-
SHHOA MomnoctH (B GoabwHHCTBe caydaes BK), kotopoe ponxkHo
BKJIOUaTbCA Ha BpeMa paGoTh NpennpUATHS.

-—— s

|
YN,

A‘l‘/‘
0 4 812120 0 4 8 1216y

Puec. 9-3. Puc. 9-4.

Bcerna 1noakHO o00ecneunBaTbhCsl  OTKJIOYEHHE HEperyJHpyeMuix
Komnencupﬁomux ycrpoficTs B JHH H 4acH, KOrja mNpeAnpHsATHe He
paGoraer. Hanpumep, ecnn ans npeanpusaTHs, rpaduk peakTHBHOA Ha-
rPY3KH KOTOpPOro npeicTaBleH Ha pHC. 9-4, npenycMOTpPeHa YCTaHOBKa
BK, To OHa noaxkHa BKAO49aTLCA B 8 m oTKAlouaThea B 16 u.

Heperynupyemble HCTOYHHKH PeaKTHBHOR MOLIHOCTH B Hepabouie
IOHH M YacH MPeINDHATHS OMKHE BK/AKOYATBCA M OTKAIOYATbCHA &BTO-
MaTHUECKH HJH BPYUHYIO.

Uucno cexunfi BK, perynupyeMoii no BefHYHHe peakTHBHON MOIL-
HOCTH HAM peakTHBHOM COCTaBAAOIled peaKTHBHONO TOKa, CJAelyeT Bbl-
GupaTh B 3aBHCHMOCTH OT Xapakrtepa rpaduxa norpebiaseMofl peakTHB-
HOft MOMIAOCTH.

JAaa rpaduxa, npeicTaBneHHOro Ha pHc. 9-2, ROCTATOYHO Tpex cek-
wHil, ¢ MOMOLIBI0O KOTOpHX 6yAeT obecnedeHa TNOYTH TOJHASA KOMIMEH-
cauds mnotpebiasieMofi DEAKTHBHOM MOIIHOCTH.

Ecan rpaduk peakTHBHON  HarpyskH Gojee  HepasHOMepe
(puc. 9-3), TO QHCAO CeKUHA AOMKHO ObITH YBedHueHO (B AaHHOM Cay-
Yae YHCAQ CeKUHN NPHHATO PABHHIM OATH).

Bo MHOrHX c/yyasix OKasblBaeTCs NOCTAaTOYHHIM A/ peryauposa-
ausa  MouHocty BK orpanuustbes TpeMs-ueThipbMf  CEKUHAMH Aqsd
97eXTPOYCTAHOBOK, OTJHYAIOUIHXCSA 3HAYHTENAbHOA HepaBHOMEPHOCTbIO
noTpe6/eHHs PEAKTHBHOA MOIIHOCTH NO 4YaCaM CYTOK, 9YHCAO CeKiHA
MOXHO YBEJIHUHTb A0 nATH-wecTH. [lanbHeflllee yBeNHYeHHe YHCAE CeK-
unft BK He pekomeHayeTcsl, Tak Kak STO YCTOXKHSET H YAOPOXKaeT yc-
ranosky. [Ipumenenne BK ¢ udcinoM cekumit Gonee wectH AOMKHO
ONpPABAMBATLCA TEXHHKO-SKOHOMHYECKHM DACHETOM.
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nNprPHIOXEHHE
Tabanna 1l-1
EkeroaHsie OTYHCIEHHS B MPOLEHTAX OT KaNHTAJbHbIX

BJAOXEHHA
3k & @ @)
o2 w0 @ [N ]
S5 iR af .| i
Hanmenosakue :;;mm Foy | X iuf g5 E
252, | ¥5¢ | £I. | 3g2%
2885 | 525 | 888 | B%kg
Bo3xyniHble AHHHH
Ha MeTtannnueckux H xene3obe-
TOHHHIX OINOPAX HANPAIKEHHEM
02kB ..., 12 3,5 0,3 15,8
Ha MerananuueckHx u wkenesole-
TOHHHIX  OJHOLENHHX  ONOpax
HanpsxkKeHHeM:
3B—150kB . . . ... ... 12 2,8 0,4 15,2
220 kB ¥ Bume . . . . . . . 12 2,2 0,36 | 14,56
Ha Mertananseckux u wxefezobe-
TOHHHX JABYXUENMHBX ONOPax
HanpaxenueM:
B-10KB ., ........ 12 2,8 0,3 15
220 xB u pume . ., . . . 12 2,24 | 0,36 | 14,6
Ha Merananvyeckux M xeneaoGe-
TOHHBIX OXHOLENHHX ONOpax
B MeCTHOCTH C 3arps3HeHyoi
armocde polt HanpsaxeHueM:
BH—150xB .. . ... ... 12 2,8 0,9 15,7
220 kB u Bume , . . ., . . . 12 2,2 0,8 } 15,0
Ha Merarauuecknx u mkenesobe-
TOHHBIX JABYXUEHHWX OMOPax
B MECTHOCTH C 3arpa3HeHHOI
arMocdepo HanpaKeHHEM:
3B—10kB . . ... ... 12 2,8 0,8 15,6
220 kB u Bwmze . ., ., ., . . 12 2,2 0,7 14,9
Ha oaxomensmx onopax u3 npomm-
ranHoit npeBeCHHB Hampsxe-
HHeM:
2xkB. ... L. 12 5,3 0,5 17,8
3B—I10kB. . ... ... 12 5,3 0,5 17,8
220 kB n Bpme . . ., . .. 12 4,25 0,5 16,75
Ha oxHoumenHwx onopax H3 npo-
mHTaHHOR  JpeBecuusl B Me-
CTHOCTH C 3arpasHeHHoil ATMO-
chepoil Hanpsawenuem:
HB—150B . .. ... L. 12 5,3 1 18,3
220 kB # Bme ., ., ., . . . . 12 4,2 0,9 17,1




[Mpoaonwxenne taba. T1-1

§§§ 55 2e | ozys
Hausenosaune EEE‘“‘ % é'gua E‘ i“f §§ g
§5g: | 779 | 2. | 2237
£2FE | §2% | £85F | 335w
Ha ouopax n3 HenponnTaunofl
LpEeBECHHB HanpsXeHueM:
02««B, ......... 12 8,4 0,5 }20,8
3d—=150B ., ... ... .. 12 6,6 0,5 1 19,1
KaGeabHble anHHR
flposoienune Ha 3emae W NOA
8040{l HanpaxelHeM:
nol0kB. . .... . 12 K] 1,5 16,5
dBB ... L. 12 4,1 2 18,1
110—220kB . . . ... .. 12 2,25 2 16,25
flponoxennbie B NUMELLCHUH HA-
OpsAKEeHHEM:
no 0B, . ... 12 2,4 2 16,4
dxB , L. 0L 12 3,3 2 17,3
CunoBoe 91eKTpooGopynoOBaHHe,
pacnpefeauTelbHble YCTPOA-
CTBa ¥ NOACTAHUHH Hanpsaxe-
HHeM:
n0o20kB. ..., ... .. 12 6,3 4 22,3
3B—110kB . . . ... ... 12 6,3 3 21,3
220 kB 1 Bmme . , . . ., . 12 6,3 2 20,3
JneKTpoABHraTeH
Pa6ota B ORHY CMeHY, MOLLHOCTL:
0 100 kBr, . . ... ... 12 9,46 3,5 124,96
cewme 100 kBy . . . . . ., 12 6,68 3 21,68
Pa6ota B ABE CMEHLl, MOL(HOCTL.
a0 1000 xBr. . ., .. .,... 12 10,2 4 26,2
ceuwe 100 kBT . . . . . . . 12 7,4 3,5 | 22,9
Pa60ota B TpH CMEHL, MOIHOCIL:
a0 0O Br, .. ...... 12 10,94 27,9
cemme 100 xBy . . . . . ., 12 8,12 4,5 | 24,62
Perynupyiouue npu6ops 12 12 3 21,0
u ycTpoficTBa




Ta6anua [1-2

OcHOBHblE TeXHHYeCKHe RaHHble CHHXpPOHHBIX aBHrateded CIH
danpawendem 6 KB, cosy = 0,9

HomuH2ALHAR MOULHOCTD Beanunnu, xBr
Yacrota K n. a.
Bpggﬁl:tl;ﬂ. axr:aa;;an pea:::lguu % D, D,
1000 1000 511 95,37 5,09 3,99
1250 633 95,95 4,74 4,42
1 600 812 95,75 6,65 6,8
2000 1010 96,06 8,06 7,53
2500 1260 96,5 8,13 7,74
3200 1610 96,75 10,3 8,91
4000 2000 96,43 14,1 11,8
5000 2500 96,9 13,8 11,5
6 300 3150 97,22 14,6 13,1
750 800 407 94,86 4,9 4,57
1000 511 95,61 4,317 4,96
1250 637 94, 84 7.73 7.29
1600 812 95,77 7,22 7,33
2000 1010 96, 12 8,08 6,98
2500 1265 95,85 11,2 10,2
3200 1615 96,56 | 10,1 10.5
4000 2010 96,8 11,0 11,4
5000 2510 96,53 17,2 15,2
6300 3150 96,94 18,1 14,8
8 3980 97,22 | 20,3 18,1
10000 5000 97,4 23,5 21.0
600 630 325 93,98 5,6 4,06
800 410 94,65 5,76 4,63
1 000 511 94,68 7,66 5,38
1 250 637 95,16 7,4 6,56
1600 812 95,78 7,79 6,99
2000 1010 95,66 10,7 8,68
2 500 1265 96,22 10,9 8,46
3200 1615 96,58 11,6 10,5
4000 2010 96,67 12,9 12,7
5000 2510 97,06 14,6 11,7
6300 3150 97,24 17,1 14,4
8000 4000 96,94 22,3 20,1
10 000 5000 97,26 22,7 22,1
500 400 209 92,66 3,88 2,97
500 257 93,45 5,05 3,63
630 327 93,82 5,16 4,72
800 412 94,15 6,48 5,54
1 000 o1l 91,89 6,61 5,88
1250 637 94,78 8,44 6,09
1 600 816 95,39 8,63 7,61
2000 1020 95,95 9,22 8,29
2500 1265 95,79 11,5 9,36
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lpoxomxenne taba. M-2
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Mponoaxenue taba. TM-2

HouuuansHag MOUWHOCTD

Beauunnu, xBT

YHacroTa K. n, 2.,
Bl R+ ol A B B
630 34 92,34 6,27 6,91
800 423 92,08 11,1 7,29
1 000 524 92,76 11,5 8,31
1250 650 93,76 12,1 8.4
167 320 175 88,68 6,65 1,18
400 216 90,03 7,64 4,25
500 268 91,3 8,07 4,7
800 423 91,68 10,5 8,30
10CO 523 92,86 11,3 8,31
1250 655 93,69 11,4 9,65
150 320 181 86,55 6,26 6,93
400 220 89,6 6,22 6,12
500 268 91,24 6,53 5,9
1 000 532 91,55 15,3 10,6
1950 660 91,55 | 21,0 11,9
1600 838 92,54 | 21,5 12,1
2000 1040 93,6 20,7 13,9
2 500 1290 94,24 19,6 19,2

Ta6auna -3

OcHoBHBIE TEXHHYECKHE [JaHHble CHHXPOHHbIX aABHratexaei CIH
Hanpshkennem 10 kB, cose=0,9

HouuuaabHag MOUHOCTDL

BeAHuHHH, KBT

YacroTa K. o, a.,

"P:g‘}‘:,';’,‘,"’ 'KT:BB;{"' pea;;:p;;nan, % D, D,
1000 1250 645 94,45 6,77 6,98
1600 817 95,08 7,58 7,96

2000 1010 95,73 8,39 7,2
2500 1265 96,07 9,2 8,93

3200 1620 95,95 11,3 11,0

4000 2010 96,43 10,6 11,8

5000 2510 96,72 13,1 11,0
750 1250 640 93,86 1,2 6,48
1600 815 94,58 8,3 8,12
2000 1020 95,04 9,48 9.83
2500 1265 95,80 8,81 8,23

3200 1615 95,62 12,2 12,3

4000 2010 96,04 14,2 13,0




IMponoaxkenne taba. -3

HoMuHaAbHAR MOWWHOCTL Beanuunu, kBt
opatiens K. 2 2.

AWEHMA,

gwmm axr:ggan. pea:;:;naa, % D, D,

5000 2510 96,42 15,0 12,8

6300 3160 96,75 16,5 15,3

600 1250 637 94,01 8,6 6,05

1600 820 94.65 9,43 8,24

2000 1015 95,38 9,64 7,5

2500 1265 95.6 10,1 10,2

3200 1620 95,91 10,3 13,6

4000 2010 96,45 11,3 13,6

5000 2510 96,65 14,1 13,7

6300 3170 96,4 17.6 18,7

500 1250 642 92, 86 9,08 8,53

1600 820 93.7b 9,51 11,0

2000 1020 94.76 10,0 9,36

2500 1275 95,57 8,49 10,2

3200 1620 96,04 9,72 11,2

4000 2039 95,67 16,4 15,4

5000 2520 96,28 16,5 16,4

6300 3160 96.62 | 14,2 19,4

8000 4000 97.00 16,9 221

375 1250 642 93,76 10,0 7,79

1600 825 94,925 10,3 10,4

2000 1020 94,95 | 10,4 12,0

2500 1280 94,88 13,2 13,1

3200 1625 95.15 | 14,7 14,7

4000 2020 95.53 | 18,5 13,8

300 1250 645 93,45 9,71 8,07

1600 826 93,86 | 10,5 11,9

2000 1025 91.6 13,0 123

2500 1275 95.34 | 12,3 13,2

3200 1620 95,54 14,0 15,1

250 1250 650 93,46 9,96 8,83

1600 825 94,21 11,1 9,51

2000 1025 94,83 | 12,5 8.53

2500 1280 94,68 13,7 13,3

3200 1635 95. 02 18,2 14,4




Ta6 anaga I1-4

OcHOBHble TEXHHYECKHEe NaHHble CHHXpoOHHuLIX nBurateiaed CTI,

cosp=0,9
Homunasbnag mow- Beanunun, kBt
Ab- HOCT
H::: H:a:: YacTora oer K. o a.,
pRxenne | BPALLEHHE. %
xH 06/Mny | gxrppuan, | peakrus-
«BT Ha g, KBAp 0, D,
6 3000 630 320 96,17 2,02 3,25
800 408 96,33 2,59 3,95
1 000 505 96,52 3,0 4,49
1250 630 96,85 3,67 4,07
1 600 705 96,99 4,56 4,85
2 000 1000 96,96 4,89 6,72
2 500 1250 97,43 6, 49 6,39
3200 1600 97,61 7,23 8,12
4000 2000 97,57 7.9 11,4
5000 2500 97,63 9,07 13,6
6 300 3150 97,83 9,04 13,0
8 000 4000 97,93 10,4 17,0
10 000 5000 97,95 14,2 19,5
12 500 6200 97,945 17,0 24,4
10 3000 630 320 95,53 2,07 3,44
800 408 95,58 2,47 4,46
1000 505 95,79 3,21 3,03
1250 630 96,15 3,6 4,92
1 600 705 96,31 4,25 6,24
2 000 1000 96,48 4.8 7,56
2 500 1250 97,00 5,8 7,96
3200 1600 97,08 7,16 10,1
4 000 2000 97,19 8,34 12,6
5000 2500 97,84 8,95 15,0
6 300 3150 97,49 8,98 16,3
8 000 4000 97,64 10,4 19,4
10 000 5000 97,8 11,9 21,4
12 500 6200 97,79 16,7 27,4

Ta6anna MN-5

OcHOBHble TeXHHYeCKHE AaHHble CHHXPOHHBLIX aBHratenaeh CJL
n CJA 3 nHanpsixkennem 380 B, cos 9=0,9

HomunaabHan MOWHOCTL Beanuuuw, kBt

YacToTa K n. .

BpPauUleHKR,

poﬁ[mml axr:g:u pea:;;lgnan 9% D, Dy
1000 250 130 a3 1,74 2,18
320 166 93,5 2,04 2,54
400 206 94 2.2 2’88
500 256 94,5 2,45 3,21
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[Tponoaxenne taba. MN-5

HoMHHaNBHAR MOWHOCTD Beanumuu, «Br
Yacrora K. n, a.
pr e R R A
750 200 105 92,5 0,98 1,95
250 131 93,2 1,55 2,28
320 166 93,7 1,88 2,51
400 206 94,2 2,1 2,72
600 160 84 92,2 1,33 1,53
200 105 92,3 1,47 2,0
250 130 93,0 1,72 2,18
320 166 93,6 2.08 2,42
500 125 67 90,2 1,23 1,88
160 85 91,0 1,46 2,25
200 105 92,0 2,35 2,39
250 131 92,5 2,01 2,67
375 125 68 88,5 1,63 2,33
160 87 89,5 1,88 2,57
200 107 90,5 1,08 2,93

Ta6aunuma M-6
3naveund Beauuyun D,, D, nna ryp6oreHepaTopos

Houuuanbuas
MOIMHOCTh Homu- Bean-
Tun typbo- | Homunaasnoe HEABHBR | yuue | Beanuuna
redepaTopa | HAOPAXKeHKe, k03 pu- Dy, Dy, kBT
kB 8KTHB- | pegxrup- | UHEHT kBT
ma;* Haf, Mpap | MOWLHOCTH
TypGoceneparopor ¢ 6030YWHHIM OXAANOCHUEM
T-2-6-2 6,3—10,5 6 4,5 0,8 9.5 11,9
T-2-12-2 $,3—10,5 12 9,0 0,8 18,5 30,6
T-2-25-2 6,3—10,5 | 25 18,0 0,8 38,7 | 57,2
T-2-50-2 6,3—10,5 | 50 | ‘31,0 0,85 |36,7( 62,1
Typ6ozereparopot ¢ 8030n03nbIM OXAaNBeruem
TB-2-30-2 6,3—10,5 30 22,5 0,8 41 63,4
TB-50-2 6,3—10,5 50 37,5 0,8 51 75,1
TB-60-2 6,3—10,5 60 45,0 0,8 64 107
TB-2-100-2 6,3—10,5 100 62,0 0,85 76 116
TB-2-150-2 6,3—10,5 150 72,5 0,9 98 86,5
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