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MpeancaoBue

Ilens w ©opusmunsl cragpaprusanas B Poccmiickoit  Penepaiuu
ycraHopicHsl ®efiepalbHbIM 3akoHOM OT 27 nexabps 2002 r. Ne 184-03 «O
TEXHUYECKOM PeryIHpOBaHHU», 00BeKThl CTAHAAPTH3AIUYN H obmiye monoxeHus
npH paspaGoTke W TPHMEHeHMM CTaHJapToB opraHusaumi  Poccmifckoit
®Pejepariun TOCT P 1.4-2004 «Cranpaprusamus B Poccuiickoit  ®eneparm.
Cranpaptel  oprapmsaumii. OGmue mnomoxeHus», o6mue TpeboBaHus K
NOCTPOSHHIO, H3NOXECHHIO, OGQOPMIIEHHIO, COlEpXaHHK H obo3HadeHHIO
MEXIOCYRAapCTBeHHBIX  CTaHZAapTOB, [paBHI M peKOMeHjamuif  mo
MEXTOCYAApCTBEHHOH cTaHmapTH3aiiu ¥ u3MeHeHud k uuMm - TOCT 1.5-2001,
NpaBHiia OCTPOEHHS, U3NOKEHHUS, ohOPMICHHA U 0O03HAUCHHA HALIMOHANBHBIX
craufiapToB Poccuiickoii @enmepanun, obimue TpeOoBaHUT K HX COAESPKaHMIO, a
Talke MpaBwia OQOPMICHUS H H3JIOKCHHA H3MeHEeHUH K HALUHOHAILHBIM
crargapram Poccuiickolt ®eaepauuu - F'OCT P 1.5-2004.

Csenenns 0 CTaHAapTe opraHusanuH

1. PABPABOTAH: OAO «HTL 2eKTpORHEPre THKHY,
OAO «HMucturyr «QHEPTOCETBITPOEK T».

2. BHECEH: Jlupeknmeil TEeXHHYECKOTO pETYNHPOBAHHS H JKOJNOTHH
OAO «DCK E3Cn.

3. YTBEPXK/AEH W BBEJEH B JEVCTBUE: Pacriopsxernem
OAO «PCK EBCy» or 22.01.2009 Ne 22p.

4. BBEJIEH: BITEPBBIE.

BaMeuanua 1 BPENIOHEHNS 10 CTAHRAPTY OPraHU3AUEY CeIyeT HanpasaaTh B JIBPCKLIIO TEXHINECKOTO
perynuposanns ¥ sxonoran QAQ «BCK E3C» no agpecy: 117630, Mocksa, ya. Ax. Yenomes, 1. SA,
2RSKTPOHHON moyrol no appecy: zhulev-an@fik-ces.ru.

Hactosmuit ZJOKyMEHT He MOeT GblTh MONHOCTLIO RN YACTHIHO BOCHPOUIBENEH,
TUPRXUPOBAH i PACOPOCTPARER B KadecTse oQuiIManblioro uiaaums 6es paspewenus OAO «DCK EDC».
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MeTtoanka oneHKH TEXHHKO-3KoHOoMIEeckoi >ddexTHBHOCTH
npamesnenun yerpoiicrs FACTS g EH3C Pocenn

1 HasHauenne i o61acTh MpHMEHEHHS METOMHKH OEHKH TEXHIHKO-
akoHOMHYecKkoil HppexTHBHOCTH nHpBMeneHus yerpoiiers FACTS B
EH3C Pocenn

Jas cospemeHHOre  ypoBHs  passutus  Exumolt  Haumonanemol
snextprueckoit cern (EH3C) Poccun xapakrepusl: Goisiiol OXBaT TEPPHTOPHH,
HallH4He MHOTOKOHTYPHBIX ceTeH HecKONBbKHMX KiaccoB Hanpskerus (110, 220,
330, 500, 750 xB), 00beXMHEHHBIX CIIOKHEIMH TPaHCHOPMATOPHLIME CBI3AMU,

B pHHOYHBIX YCHOBHSX  BO3pacTaloT TpebOBAHMA K MAKCHMAILHOMY
HCIIONB30BAHMIO  NPONYCKHOM  crOCODHOCTH 3NeKTPHYECKHX ceTelf ¢ Lelsio
TOBBINIEHNS HamgeXHOCTH (QyHKuuoHupoBaHus EH3C Poccum, uro  Mmoxer
ofecrieuuBarhes c TTOMOLIGIO yIOpaBiseMblX (THOKUX) CHCTeM
snexTponepesayn nepemennoro toxa (FACTS).

Meroguueckue nogxonsl 1o oGocHoBaHHO 3QPEKTHBHOCTH TPUMEHEHHS
yIpasiseMelx (THOKHEX) CHCTEM SNIEKTpONepenay NEePEMEHHOTO TOKa B YCIOBHSX
PRIHOYHBIX OTHOLUEHMH YIUTHIBAIOT 0COOEHHOCTH HCIIOMB30BAHNA THOKHX CHCTEM
SIEKTPONEPEIaty, K KOTOPBIM MOI'YT GbITh OTHECEHBI:

- NOBBLILICHHUE IPOIyCcKHOH cocoGHOCTH nekTprueckux ceteit EHDC
BBRICIIETO HANPMHKCHNS,;

- fepepactpeneieHne IepeTOKOB MOIITHOCTH B OCHOBHOMH CeTH B
3aBHCHMOCTH OT CIIPOCa M €T0 IOKPHITHA 110 Y3/1aM;

- HOBBIIIEHNE DXOHOMMYIHOCTH paboThl DHEPTOCHCTEM 32 CUET CHUIKEHHS
HOTEPE NEKTPOIHEPTHH B CETAX;

- OrpaHHYeHHE TOKOB K.3., OCHOBaHHOE Ha npuMeHeH:H Texnoiioruun ACTS;

- B ONpeJenénHsiX coyyasx yerpoiictea FACTS sBnsioTcs ansTepHaTHROM
COOPYKEHHUI AONOIHUTENLHBIX IMHIH 3JIEKTpoNiepenay IIPpH BHIIOIHEHHH
3ajaHHbIx Tpefopannii no HangKHOCTH, HaNpUMep TpeGoBaHKA IO KPUTEpHIO i-1.

MeToaHKa OLEHKH TEXHUKO-2KOHOMHAYECKO# 3¢ peKTHBHOCTH NPHMEHEHHS
yerpolicrs FACTS B BHOC Pocceuu (manee ~ MeToHKa) NpeAHa3sHaueHa LIS
HpHHEATAS W 000CHOBaBNS peluennii o npuMeHeHny yerpoiicts FACTS B



WICKTPHUYECKHX CeTAX BJEKTpodHepreTudeckux cucreM (D3C) u 0O00CHOBaHHS
HHBECTHLMOHHBIX IPOEKTOB.

OOnacTbi0 NPUMMEHEHHN METONMKY HBASETCA NPOBEACHHE  TEXHHKO-
sxoHoMmudYeckolt ouenky 3hdexTuBHOCTH mpuMmeHeHus ycrpofictB FACTS nna
HOpMaNM3allM¥  HANpHKEHWA, [OBBIIEHHA UPONMYCKHOM  cnocobHOCTH M
LieJIeHaNpaBAeHHO! KOPPEKIMH TIOTOKOPACHPEREICHHAA B CHCTEMOOOPAsYIOIMX U
pacrpeie/uTenbHbiXx cetax 30C, orpaHHYeHHE TOKOB K.3. MpPH MPOEKTHPOBAaHHM
HOBBIX, PACIIHPEeHHH, MOACPHU3ALIMH 1 PEKOHCTPYKIVH HeMCTRYIOMINX NOACTAHIUEH
Y DJIEKTPHYECKHUX ceTeH .

Iockonexy ycrpolictea FACTS Moryr BHIDOMHATE Bce  (QYHKUAH
CYUIECTBYIOMHUX PEryIHPYeMBIX CPEJCTE KOMICHCAIMH PEaKTHBHOM MOIIHOCTH
(CKPM), pewenue o6 HMX NpUMEHEHHH (GOPMHpYETCS € YUYETOM MPHHIMIIOB,
KOTOpEIC HCNONB3YIOTCH A Boibopa CKPM  TpaauiMOHHOTO HCHIOJNHEHHA.
TlosToMy TnONOXEHUS 3TOH METOMMKM MOTYT DacCMaTpPUBAThC Kak pasBUTHE
«PyKOBOISINMX YKazaHWil 1Mo BBIOOPY CpEACTB KOMICHCALMKA PEAKTHBHOH
MOINHOCTH H PETYJIHPYEMBIX TPRHCHOPMATOPOB B 3MeKTpHYeckux ceTax 110 — 1150
kB». (PAO «EDC Poccun», 1997 r.)

Hacrosunel MeToaukoi cnenyeT pyKoBOACTBOBAThCA:

- npu BbioNHeHHM TOO Ha cTaJugx IPOEKTHPOBAaHUA HPH PEKOHCTPYKLHH,
PaciIMPEHUY H HOBOM CTPOHTEIIECTRE [MOACTaHIMI ¥ TMHUE 3eKTponepeiay;

- pu paspaboTke npoektos cxem pazeutua EHOC Poccun;

- npu aHanuze >(QQHeKTHBHOCTH DPEXMMOB paboTH EKTPHYECKUX cerelf H
SHEProCHCTEM B YCJOBMAX BKCILTYaTallH .

Hacrosmas merojuka paccumraHa Ha paBOTHHKOB NPOEKTHBIX, HAYUHbIX U
SKCTUIYATHPYIOIHX OpraHu3aluii.

2 HopMaTHBHBIE CCHIIKH

I'OCT P 1.4-2004 «Cranpaprusauns B Poccuiickoli Megepatun. Ctangaptot
opraxu3zauuii. OBILIe 0MOKEeHIS.



Hacrosmas meroguka paspalorana Ha ocsoBe "MeTommyeckux
pexoMerfauuil no ouenxe »ddexTUBHOCTH W paspaboTKe MHBECTHUHMOHHBIX
IIPOEKTOB M GM3HEC-IUIAHOB B 3JIEKTPOIHEpreTHKe, yrBepiieHHse [Ipukazom OAO
"PAO EJC Poccum” ot 31.03.2008r. Ne 155 ¢ yyeToM 3axmOueHHs
I'naerocokcrieprissl Poccuu ot 26.05.1999r. Ne 24-16-1/20-113 4

«PyRoBOASIIMX yKa3aHME 110 BRIGOPY CPE/ICTE KOMIEHCAMH PEAKTHBHON
MOILHOCTH M PEryIHpyeMbIX TpaHCHOPMATOPOB B 3AEKIpHYEcKHX ceTax 110-1150
kB» (Dneprocerbnpoext, BHHMD, 1Y «EDBC Poccmu»), yrsepxuennnix PAO
«E3C Poccuu» 4.04.1997 r.;

«MeTopuyeckux pexomMeHnanmit no OLIEHKE 3G GCKTHBHOCTH
WHBECTHIMOHHEIX TIPOSKTOB B MX 0T6OpY Ins dunancuposanus» (OdunumansHoe
msnanue. HITKBII «Tepunpect», 2000 r);

«Meroukn pacuéra >KOHOMHYECKOro ymepba ot HapymeHud B pabore
sHeprerHyeckoro obopynoBanua». (MT-34-70-001-95. PAC «EDC Poccuu».
Mocksa. 1995 ).

Kpowme Tor0, n1pu €€ COCTARASHUN YYUTBIBAINCE CJASAYIOWNE TOKYMEHTEL:

- «Meropndeckie YKasaHWsd 110 NPHMEHEHMIO aCHHXPOHU3MPOBAHHBIX
TypOorenepaTopoB Ha PEKOHCTPYHPYEMBIX, PACIUHPAEMBIX M BHOBBH CTPOSIUHXCS
TEINOBEIX BNEKTPOCTAHIISX pa3sHBIX THIIOB». (PAO «EDC Poccun». Mocksa, 1996
)

- MHCTPYKIMA 10 paccie/IOBAHKIO M YUETY TEXHONOTHIECKHUX HapylueHHH B
paboTe IHEpProcHcTeM, BIEKTPOCTAHIMH, KOTENbHBIX, IMEKTPHIECKHX U TEIUIOBBIX
cereii. (Pyxosopsimuii noxyment P/ 153-34. 0-20.801-00. M.2001 r);

- PykoBopsmue yxasaHus no ycroifuusoctd sHeprocucreM (Mockea. 1994
PII 34.20.576-94).

3 TepMuHBI H HOHATHS

3.1 OGmas xapaxrepuctuka ycrpoticte FACTS

Tepmun ynpapasieMbie  (ruGKkme) CHCTEMBl  JJieKTpomnepena“td
nepementnore Toka -Flexible Alternative Current Transmission System
(FACTS) BBenen B obpamenne uctutyTom snexrposnepretuxu EPRI (CHHA).

FACTS sBnsercs opHo# u3 Haubonee NEPCTEKTHUBHEIX 3JIEKTPOCETEBHIX
TEXHOJIOTHH, CYTB  KOTOPOH COCTOMT B TOM, YTO DJIeKTpHYECcKas ceTh u3
TIaCCHMBHOTO YCTPOHCTBA TPAHCIIOPTa MIEKTPOIHEPTHH NIPEBPALIAETCS B YCTPOHCTRO,
aKTHBHO yYacTBYIOIIEE B YIIPaBICHHH PeXXUMamy pabOTH BNEKTPHYECKUK ceTei.

bnarosapa >ToMy yHAaeTCA «B TeMiie NpoLecca» YIPaBIATh 3HAYEHNEM
IpPOMYCKHOH CIOCOBHOCTH JIMHMK 3EKTpONepeiadd, NepepactpenesaTh MeXIy

napaienbHBIMHE - JIMHAAMM  DJICKTpONCpeaadn  [MOTOKH aKTHBHOH MOIIHOCTH,
6



ONTHMH3HpPYS WX B YCTAHOBHBHIMXCS pPEXHMaxX M MEpeHANpaBiiTh HX [0
COXPaHHMBIIMMCA [0CJ€ apapuil NMHMAM 3JeKTpolepejayn, He OMacaich
HapylieHHs YCTOHYHBOCTM, TCM CaMHEIM ofecreduBas NOBbILEHHE HAJEKHOCTH
anekTpocHabxeHus nmoTpedurerneil.

K  ycrpoiicteam FACTS  nepeoro noxonenns (FACTS -1) otHocsr
yoTpolictBa, 0OecledHBaoInue peryjiHpoBaHHe HanpsKeHud (PeakTHBHOMH
MOIIHOCTH) ¥ obecneunBaomue TpebyeMylo CTeNeHb KOMINEHCAUMN pPeaKkTUBHOM
MOIOHOCTH B JIEKTPUYECKMX ceTAX (CTATHYeCKHMil KOMIEHCATOp peakTHBHOMN
momHoeTH (CTK), peakrop ¢ TUpHCTODHBIM YHPABIEHUEM, CTALMOHAPHBIH
TocieoBaTeNbHbIH KOHAEHCATOp ¢ THPUCTOPHBIM YIIPaBIeHHeM, $HasocABHIaONUi
TpanchopMaTop U Ap.).

K Hopedinum  FACTS  mroporo noxonenus (FACTS-2) orHocst
yeTpolictea, ofecneunBaromue PeryIHpOBaHIE PEXHMHBIX NapaMerpoB Ha
6aze  IONHOCTBIO YNpaBigeMblx  npubopos  cHmoBoil snexrponuku (IGBT
TpansucTopsl, IGCT - apucropst u ap.). FACTS-2 o6nanaioT HOBRIM KA4eCTBOM
PEryaupoBaHUA - BEKTOPHBIM, KOIa perylupyeTcd He TONBKO BENHYMHA, HO U
thasa BeKTOpa HANPMKEHMS IEKTPHYECKOH ceTH (CHHXPOHHEIM CTaTHdecKui
xomnencarop (CTATKOM) |, cunxpouHsi  cratwyeckuii  IPOAOMBHBIH
KOMIEHCATOp  PeakTHBHOH MomHOCTH Ha Oase npeobpasopatellss HanpsDKEHHS
(CCIIK), obsenunénnnii perynarop noroko Mommoctu (OPIIM) , BIITH,
Q®ITY , acHHXPOHM3HPOBAHHBIH  CHHXPOHHBIN KOMIIEHCAaTop B TOM 4YHCHe C
MaxoBHKOM { ACK), acHHXpOHU3HPOBAHHBIH CUHXPOHHBIH 2MEKTpOMEXaHHYECKUIT
peoGpazoBatesis 9aCTOTHI (AC OMITY), (asoBpamaroruii
Tpanchopmarop(BDT).

3.2 Bagwp yerpoiicts FACTS

Bcee yerpoiicrea FACTS gmemarca Ha craTHYecKue M 3IeKTPOMALUNMHHBIE
CHCTEMEI.

K cmamuneckum ommocamen:

o yrpaBiseMule wyHTHpYoume peakropsl (YIIP), peannzopaHHsie 10 IPUHIUITY
marantHoro ycumurens (YHIPIT) wnu tpancdopmaroproro tuma {(YIIPT nmim
peakTop-TpaHcHopmMaTop) ¢ THPUCTOPHEIM YIIpaRIeHHEM;

®PEAKTOPHI, KOMMYTHPYEMBIe BAKYYMHBIMU BRI Toyarenamu (BPI);

®CTATHYECKUE THPUCTOPHEIE — KOMIIEHcAaTops! peakTHsHOH MommoctH (CTK),
COCTOAINME M3 OJHOH WM HECKOJIBKHX THPHCTOPHO-PEAKTOpHOH rpynn u HabGopa
GHABTO-KOMIEHCHPYIOMIMX eTei;

© CHHXPOHHBIE CTAaTHYECKHME KOMIEHCATOpHl PEeakTHBHOM MOmMHOCTH  THIA
CTATKOM na OGase mpeobpazoBaTensi HalpsKeHHA ¢ NapajielbHBIM
TIOAKIIOHEHHEM K CETH;



® CHHXPOHHEIE CTAaTHUECKHE NTPOJIONEHbIE KOMIIEHCATOPH! PEaKTHBHON MOIHOCTH
Ha 6aze npeoGpazoBaresns Hanpsoxerus (CCIIK);

*00be/MHEHHLIH PETYJISATOP NEPEeTOKa MOHIHOCTH Ha OCHOBe npeobpasoBareneii

HANpAKeHHsA MapaJlIeNbHOrO M NOCIEAOBATEIBHOIO BKIIIOYEHAS, OOBEAMHEHHBIX 110

Lernsam nocroagsore Toxka (OPIIM);

eyTipaBlideMble THPHCTOpaMH YCTpOHCTBA NPOACILHONH €MKOCTHOH KOMITEHCALHH

(VVIIK);

synpasiagemele dasoroBopoTHele ycrpoiictea (PITY) Ha Oaze dazocHBHraOLIMX

TpaHc(oPMATOPOB ¢ THPHCTOPHEIM yripapieHueM win PITH;

@BCTABKY HMOCTOSHHOIO TOKa Ha Oaze npeobpasosareneil Hanpsoxenus (BITTH);

@ TOKOOTpAaHUYMBAIOIIME VCTpoiictBa HA ocHope TexHonorun FACTS (ans

OrpaHiYeHHd TOKOB KOPOTKOIO 3aMBIKaHMs ).

Tpynny snexmpomawiunnx cucmem o6pasyiom:

®3aCHHXPOHM3HPOBaHHbIE CHHXPOHHEIE KomIieHcaTopbl (ACK);

®aCHHXPOHH3HPOBAHHBEIE JIEKTPOMalIMHHEIE npeoGpazosatenu dactothl (AC
SMITY) Ha ocHOBE NBYX ACHHXPOMH3HPOBAHHEIX MamuH (ACM) Ha ogHOM Bany
nubo Ha ocHOBE acMHXPOHH3UpoBaHHOH (ACM) u cunxponuoi Maume (CM) nHa
OJIHOM BaIIy;

s (asoppaiatonmiica TpancopMaTop-BpAIAIOLIAAC MALIHHA C HMTAHHEM CTATOpa
H poTopa 0T ceTell ¢ pasnuynoil yacToTol ¢ JOMONHHTENbHEIM ABHTATENIEM HA
Bany (BOT).

3.3 Knaccuduxauus ynpasnseMbIX CHCTeM Nepeiaudl NepeMeHHoro ToKa B
3IEKTPUIECKUX CETAX

Haumenosanue Ob6o3HaueHne
CraTudecKHii THpHCTOPHBIH KOMIIEHCATOP CTK
CuHXPOHHEIH CTaTHYeCKUH xomnencarop | CTATKOM
peakTUBHOH MOIIHOCTH Ha 6ase npeobGpasoBaTeit
HanpsKeHus
VhpaBnseMmsiii  HIyHTHpyOmui  peaktop ¢ | YIHP
OJMArHUYHBAHHEM
PeaxTopHsie TPYIHIHL, KoMMYyTHpyeMeie | BPT
BBIKJIFOUATENIMHU
ACUHXPOHH3HPOBAHHEIH CHHXPOHHBIH ACK
KOMIIEHCATOP B TOM YHCIIE ¢ MaXOBHKOM
HeympasisieMoe ycTpoiicTBO npoaonsroll | YIIK
KOMIIEHCALMH
Vnpasnsemoe YCTPOHETBO npononsHo | YYIIK




HaumeHoBaHue

O6o3HaueHue

KOMIICHCANH

dazorpamaromuics TpancdopmaTop-
BpalLAOLIascsd MallHMHA C INUTaHWEM CTaropa M
poTtopa OT ce€Teil ¢ pasauysol 4acToToil ¢
JIOTIONHATENBHBIM JABUraTeNIEM Ha Balmy

BOT

CuHxpoHHsIH CTaTHYECKUH MPOAONBHEIN
KOMIICHCATOp  peaKTHBHOH MOINHOCTH Ha bOase
npeo6pasoBaTens HanpsKeHus

CCIIK

QO6neAuHEeHHABH (MapainenbHO-
TIOCJIEZIOBATENEHBII) PETYIATOP [TOTOKOB
MOIIHOCTH

OPIIM

®azocasuraiommii TpaHcopmarop, ynpasisemsrii
THPUCTOPAMH

o1y

ACHHXPOHH3HPOBAHHEIH CHHXPOHHBIH
JNICKTPOMEXaHHYECKUil Npeobpa3zoBaTesk 4YaCTOTh

ACOMITY

Bcragka NOoCTOAHHOIO TOKA Ha NOJIHOCTHIO
YIPABIAEMBIX HpHGOan CUNOBOH 3JICKTPOHUKH

BIOTH

ToKOOTrpaHHYHBAKOIIME YCTPOHCTBA
(OrpaHnvnTENH TOKOB KOPOTKOTO 3aMbIKAHHS )

TOY




4 Texauueckmne xapaxtepucTukn ycrpoiicts FACTS w pexomeHaanuu no nx NpUMEHEHHIO P NPOSKTHPOBAHMM H
peKOHCTPYKIUH 00bexros B EH3C Poccuu

Ne
TLAL Hazpanne XapaxTepHcTHKa yeTpolicTra Obnacts npHMeHEHHS
1 2 3 4
CTyneHuaTO-PEeryIMpyeMBIe PEaKTOPE, TIpuMeHArOTCA I KOMITEHCALHH 3apsaHOi MOIHOCTH
MOAKITFOYAEMBIC K TPETHYHOM 06MOTRE TUHMA BNEKTpoNepeJaun M B YuIax Harpysku s
PeakTopHEBie rpyIIML, aprotpancdopmatopos (TpaHcdopmaropos) TNOABEPKAHHA HANPSKCHHA B ROITYCKAEMEIX TIpeJeax B
HOCPEACTBOM BAKYYMHBIX D/€ra30BhIX YCTAHOBMBIIMXCA pekumax. BPT npensasnauenn ans
1 | KOMMYTHpYEMEIC BBHIKNIOYATENEN ¢ yUCHOM KOMMYTatui 5000 — [UIABHOTO PETYAMpPOBaHMA HanpsxeHus (peaxTURHOH
BBIKJIHOYATEILAMU( 10000, BpeMeHeM BRITIOUEHHA/OTIOTIOUEHHA MOIIHOCTH) [PY MOIHOCTSX, IPOTEKAFOLIAX 110 THHHUAM
BPI) spimouarend At = 0,02 - 0,12¢, sapepxxy B SNEKTPONEPENaYs, HE MPEBBINAIIIMX HATYDPAILHYI.
cucTeMe m3Mepedua M peryauporanus 0,01- 0,02¢. | Ipeanoyrurenshas obnacThb NpUMEHEHNA-
PpacrpeieIMTeNBHBIE CETH.
Cocras  ycrpodictea u  mpusuun  fAedicteus: | YIIP npennasHaueHH s IUTABHOTO PeTYAMpOBRHHS
BEIIONHACTCA Ha OCHOBE TpaHC(opMaropa ¢ | HATIPDKEHMS (peakTuBHOW  MOMMHOCTH)  MpH
MaclAHEIM OxjaxaeHueM, B coctase YIIP Ha | mommHocTax, MPOTEKAIOLLMX 1o THHUAM
. ofineM cepreuHnKe ceTeBas OOMOTKa PEAKTOpa, | ANEKTPONEPEfayd. HE MPEBHULAIMUX HATYPAILHYO,
YapasnaeMbrit KOMNeHcHpytomas ofMoTKa, obmoTka ynpasaeHns, | YILUP  Moryr ycranaBnuBaThes Kak  Ha  JIMHMAX
IYHTHPYIOLIMH u 8He Gaka ¢ YIIIP THPHCTOPHOE BHIIPAMHTENBHOE | 3eKTponepedadn (muHeiinpe VIIIP), Tak ¥ Ha wHHAX
2 peaxTop ¢ verpoiicTeo . QuaeTp. Beictpopaeiictue YIIP | noperanumm. TIpeanoururensias obnacre
MOAMArHHYMBAHUEM | onpelensercs  cremeHbl  (OPCUPOBKHM M | HPHMEHEHMS- paclipefieuTebHEIe CETH.
OCTOSHHBEIM TOKOM | PACHOPCHPOBKH MOAMATHHYMBAHMS TIOCTORHHEIM
(VIIIP) roxomv " MOIIHOCTH BBINIPAMHTEABHOTO
YCTpoO#iCTBA.
Cocrap  ycrpolicta u  npuHuun  AeHcrsus: | [Ins NOBHILCHUA YCTONYHBOCTH H [IPECTOB
MHIYKTUBHBIN peaKTop c BO3AYIIHLIM | IiepeaBaeMoli 1o THHHAM MISKTPONepenayn
OXJaX[eHHeM M THPHCTOPHBIH  BeHTHIs ¢ | MomHOCTH. OGecnegnBaloT peryInpoBaHye
MaclAHBIM ~ WJIM  BOJOAHBIM  OXJANACHHCM, | HANPSDKeHHS (PEaKTHRHOM MOIHOCTH) IPK MOH{HOCTAX




Hazpanue

XapaktepUcTiKa ycTpoiicTsa

O6nacTe NpHMEHSHHS

2

3

4

Craruyeckue
THPHCTOPHEIE
KOMIIEHCAaTOPE!
(CTK)

ofpasyolpe  THPHCTOPHO-PEAKTOPHYIO  TPYIILY
(TPI") ¢ nnaBHbLIM  DPETVIHPOBaHMEM VIVl
3@KHragus THPUCTOPOB; mapamiensho ¢ TPI
HOJKIIOUeHa KoHjeHcaropHan Oarapea (KB) u
DHABTPO-KOMTICHCHPYIOLHHE uenu (PKY),
noaxmouaered k cety BH yepes Ttpernunyio
ofmotky HH asroTtpancdopmaropa mnm uepes
Gnounsii noEsimaouyE Tpanchopmarop HH/BH.
MmuunmManbHass BeNHYMHA TOCTOAHHOH BpeMeHH
perynupoBaHis PEaKTHBHOH MOLIHOCTH COCTABAAET
e = 0,01 — 0,02c.. Hdmanazon perymuposanusx
peaxTMBHOH MolyHocTu obecrieunBaeTca BHIGOPOM
mowgsoct TPT, Kb, ®KY.

B NIMHMAX 3/1EKTPONEPEAady KaK HIDKE, TAK H BHILIS
Hatypamsuoil, [IpeanournrensHas o6nacTs
[PUMEHEHHA PACTIPSACANTENLHEE H MATHCTPATIBHBIC
CETH, MEXCHCTEMHEIE CBA3M AN Lenelf riyboxoro
PETYIHPOBAHKUA peakTHBHOHM MOIHOCTH H o0ecreueHus
YCTOHYHBOCTH.

He >dexruBasr B cnabbix ceTax.

Craruyeckuii
KOMIIEHCATop
PEaKTHBHOH
MOIIHOCTH Ha Gaze
npeobpazoBarens
HanpsHKeHUs
(CTATKOM)

CocraB W npuHUMD AeficTBus: npeobpasoparens
HanpsKeHWd  BHIOAHACTCH, KAaK N[paBMIO, Ha
CHIIOBBIX TPaH3HCTOPaX, obecneunBaromni
reHepaivio U notpebaenne peakTHRHON MOIIHOCTH
B muanazoHe +100% ycTaHOBIEHHOH MOLIHOCTH
ycrpolictea, moxkmodeHHe Kk cetd BH  uepes
TpetuuRyro obmotky HH asToTtpancdopmaropa
uiIn yepes OTNEIHBHBIN FIOBBHIILIAIO LI
tpancopmarop HH/BH. SIBasieress 6a3zoBbim
cratudeckam ycrpoiicreom  FACTS-proporo
OOKOJIEHHS,,  NO3BOJIMIONIMX  PEanH3OBHIBATDH
OBICTPOAHCTBYIOHICE BEKTOPHOE PEryJIHpOBaHHE B
SHEPrOCHCTEMAX.

IpumensioTes  ang  AvHaMu4ecko  cTaOHIM3ALHH
HANOPOKEHUA, YBEAMYEHWS MPONYCKHOH cnocoGHOCTH
aneKTponepenayy, YMeHbIIeHYe konebaHuH
HaTIpSKeHMs,  TOBBIIEHHE  YCTOHYMBOCTM  IpH
JNMEKTPOMEXAHMYECKHX  MEPEXOAHBIX  [polLeccax,
yAyqIIeHue aemndHpoBaHuA SHEPrOCHCTEMBI.
Tpumensierca B mMOGBIX  DIEKTPUYECKHX  CETAX,
ocobenHo dddexTHBEH B CMA0HX CETAX.
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LI Haspanne XapaxtepdcTiKa yeTpoHcTa QO6nacTe NpHMEHeHHs
1 2 3 4
SABnsoTcd  KOMINEKCaMH,  cocroswmmu vz | [lpumensioTes  Ans  AMHaMMueckod  craummsaumu
ACUHXPOHM3UPOBAHHBIX  WIEKTPUMECKMX MAUIMH | HAIPMKEHWA, YBCIMUEHAS NPOMYCKHOH CrocoGHOCTH
ACHHXPOHH3HPOBAHH AEPEMEHHOTO } TOKa u craTAYeckux | SAeKTponepesayH, yMGHbLHCH!R» konebanuit
npeobpazosarenell  WaCTOTHEL.  OGECIEYMBAIOT | HANPAMEHWA,  TIOBEUUCHWE  YCTOMMHBOCTM  NpU
BIE  KOMICHCATOPRL | o omrocts OCYIECTBICHHA BEKTOPHOTO | BIEKTPOMEXaHMYECKUX — MEePeXOAHBIX  Ipopeccax,
(ACK) PEryIHpOBaHMS HANpPAKEHMA B SHEPrOCHUCTEMAX | YIydllieHHe nemmduposanns IHEPrOCUCTEMb.
AcuuxponmsupoBannbie  Kommencatopsl (ACK) | TlpuMensercds B juOOBIX  JMEKTPHYECKHMX  CETHX,
ofnafawT BEICOKOH neperpysodHol cnocobuocTeio | ocoGenHo >ddexturen B cmabeix cemax. ACK ¢
5 (aByKparHas  [eperpyska 10 TOKY B TeYeHHe | MaXOBUKOM Ha Bany 3(MeKTMBEH NPH MHUTAHHH PE3KO-
300cex., naWamazoH peryiuPOBAHWA MOINHOCTH | IEPEMEHHBIX  HArpy3okx, JuiR  AeMigHpoBaHus
+100%. Ssnsercs 0az0oBEIM - DNEKTPOMAMMHHEIM | HH3KOYACTOTHHX MICKTPOMEXaHHYCCKUX KoneDanuii.
YCTPORCTBOM FACTS-groporo  MOKOJeHUS,
[O3BOJIAIOLINX Ppeanu30BHIBATE BEKTOPHOES
PeryaupoBaHKe B SHEProCHCTeMaX. BO3MOXKHO
FIPHMEHEHUE ¢ MAXOBHKAMM HA BATY.
YIIK ¢ynkumonnpyior nocpedcreoM pobaenenus | [lpumensierca A [OBBIHEHHS  TPOMYCKHOH
E€MKOCTHOI'0  HANPsUKSHHA JUIA  KOMIGHCALEM | criocoGHoCTH JUHHE 37EKTpoOTepenay H
TIaZICHUA HANPMKEHUA B IMHAK Ha MHAYKTHBHOCTH, | IMHAMUYecKofi ycroduupoctH Gnarojaps ycTaHOBKe
T.€.  YMEHBIUAOT PEaKTHBHOE  CONPOTHBIEHHE | NOCNEAOBATENLHOTO KOHAECHCATOPA
6 Heynpasnaemoe JIMHHH AMEKTPOTIEpenay, renepupyemMas
yeTpo#cTBO KOH/IGHCATOPOM, TIPOTIOPIHOHANIBHA KBAAPATY TOKA,
TPORONBHOH CrieaosatensbHo, TOCHCIOBATENBHEIN KoHaeHCaTOD

xommeHcamu (YIIK)

obnapaer camoperynupyomum aetictBuem. Ilpu
YBEIMYCHHH HAIPY3KH CHCTEMbl  PEAKTHBHAS
MOLUHOCTh, regepupyeMan nocaenoBaTeibHbiM
KOHAEHCaTOPOM, TAKKe YBEIHYHBACTCH.
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TLIL Hazpanne XapakTepucTHKa YCTPOHCTBA O06J1acTh IpUMEHEHHA
1 2 3 4
Kondurypauuu VYVYIIK sxmovaior B cebs | Perynupyer conporusnenne JIOII,  yeemuuuBaer
yIpaBlgembie PeaKTOpEL, COEAUHEHHEIC | MIPONYCKHYIO criocobHOCT, obecneuusaer
Vipasnsiemoe napaielbHO ¢ ceKIMAMHE Gataped KOHJEHCATOPOB. | FEpepacnpe/iesieHue MOMHOCTEH [0 napasuielbHbIM
Taxas komOMHADWS MO3BOMAET JOCTHYG IMABHOE | JIMHHAM 3NEKTPONEPENariH, gemndupyer
yCTpDI‘:ICTBOU YTpaBleHune EMKOCTHBIM CONMPOTHBICHHEM | HH3KOYaCTOTHEIE KoebaHus MOIIHOCTH,
7 | NPOACTBHOH cofcTBenHoli  (OCHOBHOM) uYacTOTHI B mpeaenax
KOMII€HCAMA WHPOKOTO JHAIA30HA.
(YYTIK)
VYerpolictea ,  mepekmiouaemble  nocpejacrsom | Ilpumensiercs 1is ONTHMH3aLUMM MOTOKOBR MOIUHOCTH
Da30moBOPOTHOE BHIKIIOYATENCH  Mn¥  TUPHCTOPHHIX  Kmiouel | mo napasmiensibiv JIOTI, nosplueHHs nponyckHoi
yeTpoiicTso (®ITY) oTnaiikn  Tpaxcdopmaropos, obecneunBarolue | CMOCOGHOCTH.
8 perynaposanne a3zl HAIPHKEHHUA.
Beraeka Ha  fase  nByx CTATKOM, | BIITH TpUMEHETCA Ans HEeCHHXPOHHOTO
Betagka 00BeIMHEHHEIX OGIMMM 3BEHOM [IOCTOAHHOTO ToKa | o6neauHenns noGRX sHeprocucreMm, rue Tpebyetcs
NOCTOSHHOIO ToKa Ha | ¥ BKAIOYAEMBIX B pacceyKky ANl | pEryIMpoBaHHe PEAKTHBHOH MOUIHOCTH B INHPOKOM
3AEKTPONEpeRayH, CRA3BIBAIOMIX ABE | AUanazoHe, B TOM YHCAC H 10 MEXCHCTEMHBIM CBA3AM,
OcHOBE DNEKTPHYECKHE CHCTEMBL. ObecneanBatoT | OTHOCAIMX K KaTeropuu «ciaberx».Obecneqnsaercs
9 | CTATKOMos PETYIMpPOBaHHE KaK aKTHBHOH, TaK ¥ PEakTHBHOM | HalexXHOe aeKTpocHabKeHue noTpedurenei,
(BIITH) MOLIHOCTH B IUAPOKHUX TIpEAcTax. yMeHbIIaoTed o0BEMBl  OTKIIOYEHWS TOTpeOuTeneit

TTA, mosBRsieTcd BO3MOXKHOCTH ONEPaTHBHOTO obMeHa
apapuiiHelM  pe3epBOM  MollHocTH Mexay O3C
ofecneyuBaeTcs BOSMOXKHOCTb pabOTH B aBTOHOMHOM
pexume. BeTaBka ma Gaze nsyx CTATKOM,
ofbeaHHeHHBIX OGIMM 3IBEHOM [OCTOSHHOTO TOKa
MOXKET CBA3RIBATLCS TAKKE JMHHCH TIOCTOAHHOTO TOKA




ILIL. Haspanue XapaxrepucTiKa yeTpoiicTaa ObnacTes npuMeHeH A
1 2 3 4
(BosyuHON Wy KabenpHoh).
JBe acHBXPOHM3MPOBaHHLIC MammMHEI ¢ xecTko | Ob6nacre npumesnennus AC DMITY takas ke, uto u
ONexTpOMAUIMHHEE | CPAAHHBIMU  Banamu, paboraromme  npu | BITTH. Ocobenno sddiexrusen AC IMITH npr nwranuy
npeoGpaszosareny PA3NMMHRIX  YACTOTAX JHEPrOCHCTEMBI HBIAIOTCA | HATPY3IOK YYBCTBHTENBHEIX K IOCAKKAM HANPIKEHUA U
' 3NEKTPOMEXARHHESCKUM aHanoToOM Beragky | norpeburenell ¢ MMy IBCHON Harpy3koi.
acToThl (AC TMOCTONHHOTC  TOK4,  cocrospmied w3 aByx
IMITY) CTATKOM. O6napaer BHICOKOH neperpy3ouHoil
10 c11ocOOHOCTHIO.
B ormnune or BITTH ofe wacTy 3HEprocHCTEMBI
INMEKTPHYECKH HE CBA3ZAHE.
OGvetMHEHHEI! peryaTop MoTokoe aktuHo# u | OPIIM NpUMEHSAETCS s KOMITIIEKCHOTO
OGbenvHeH b peakTHBHOH MOLIHOCTH, o6pazyeMblid TOCPEACTBOM | Pery/MpPOBAHIS AKTHBHON M PEAKTHRHON MOLYHOCTH W
PEryNATOp NOTOKOB napanienpHo — ﬂOc.’IitEl?Ba’t‘%I[bHOFO BRIIOYCHHA B | uMnegasca AUHUK 3NEKTPONEPEfaUH.
" pacceyky nuHul anexrponepeAayst | [peanoyTuTensHble obnacTi TpUMEHEHNS
AKTHBHOH H npeotpazosarenedi tana  CTATKOM  an60 | :mexcucteMuBie CBsn ¢ 0c060 CHOMKHBIMH CTYuasMy
11 peakraBHOl ACOMIT, B KaTOpOM OAHA H3 | obecneyenns yeroitunpocta 33C.
montHocTH (OPTIM) | acunxpouusupoBaHHEX MaliuH BKIIOYAETEA B CETH
NapanIenbHo, Apyras 1I0CIEA0BATENBHO.
PerynupyioTcd: BelHYHHA HampskeHus, (asoBbIi
YION ¥ BENMYMHA COTIPOTHUBACHMS THHHM.
Bpamatommiica TpaHchopMarop -Bpamaiomancs | BOT npumenserca s HECHHXPOHHOTO OGBEAWHEHUS
12 Bpatnaompiics MallWHa ¢ MUTaHUEM CTATOPA M POTODPA OT CETeH ¢ | 3HeprocucTeM,  rae HMEIoTCH yCTpoiicTRa
TpancdopmaTop pasiuyHOR  HacTOTOM ¢ JOMOJNHUTENBHBIM | PETYIHMPOBAaHMs PEaxTUBHON MOIIHOCTH, B TOM HHCIE U
BOT) ABUTATENEM Ha Bany 1O MEXCUCTEMHBIM CB3AM, OTHOCSIMX K KaTeropuu

«cnabeIx».
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LI Hazpanue XapakrepucTHka ycTpolicIea O6nacTs npUMEHEHHA
1 2 3 4
ToKoOrpaHUYHBAIOL Toxoorpanuunteny #a ocHoee Texaonornn FACTS | TOY npumensiores ans:
e ycTpo#icTsa Cxema 1I0CNIEIOBATENEHOM KOMIIGHCALlHY, | ~ COXpaHEHHs CYIeCTRYIOLIEro Ha CTaHLMsX H
13 (OrpasuyHTeNH TOKa ynpasnseMoi TUPUCTOpaMH, _ KOTOP2# | noCTaHUMAX KOMMYTALHOHHOTO o6opyaoBaHHA TIpH
OTpaHHYMBACT TOK ABapuu B OTOM CXEME | gpenepyy HOBEIX MOWHOCTEH MIM  [OAKIIOYCHHH
KOPOTKOIO KOHneHcampv BIJIIOUYEH nocneJOBaTenmto, HOBBIX MHH:
samblkanus) ( TOY) | YUpapiseMslff  THPHCTOPOM —Peakrop — BKUOYEH

TapalnentHo, KOTOpHIE, B TedeHHEe HOpMasbHOM
paBoTHl OTKMIOMEH M eMKOCTh  00ecreduBacT
TpeGyeMyI0 KOMITEHCALMIO CONPOTUBICHHA THHHIH.

- ynpouesus KOMMYyTauuonHore o0opyAoBaHMs HA
BHOBb CTpOSILIMXCS oOBeKTax;

- TOBBIIEHMA HAACKHOCTH NHTZHHS NPOMBILINEHHbIX
MIpeANPHATHH 32 cUeT MOAAEPKAHHA HANPDKEHUT npu
riry6oxoM orpaunyeHuH Toko K3;

- NOBBIUEHUA JIBHaMUAYCCKOH YCTOWYUBOCTH
IHEPrOCHCTEM 33 CUET YMEHBIICHHUSN SKBHBANEHTHOTO
MHAYKTHBHOTO COTPOTHBICHHA H (W) BBENEHHA
AKTHBHOTO;

- CHIDKCHWE 3JJEKTPOJAMHAMMYECKMX ¥  TEIUIOBBIX
BO3jeicTEM Ha 00opyAOBAHME 3a CYET OrpaHMYeHHs
YAapHOTO U YCTaHOBHBIIErocs 3HauenHs Toka K3,
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5 @axropsl TEXHHUKO-3KOHOMUYECKOI0 sfdexra B
MEKTPOIHEPreTHYECKHX CHCTeMAX npuMeHenus yerpoiicrs FACTS

5.1 Iopennenne ynpapageMocTH pexxumos pabortet 30C

Bxmouenue B coctas I2C yerpoifers FACTS cnocoberByeT nOBHHIEHHIO
YIPaRIAEMOCTH PEeXHMOB paboTel O3C, yBeNHUCHMIO CTENCHHM KOMIEHCALMH
3apAOHON MOLIHOCTH OIEKTPHYECKON CeTH M IIepPeBOAY IMOTOKOB aKTHBHOH
MOLIHOCTH B JMHUH ¢ OONBINMM KnaccoM HampsokeHus. [TOSBNSETCS BO3MOMKHOCTH
AKKYMYJIUPOBAHNUSA 2/ICKTPOSHEPTHH HENOCPEACTBEHHO B MEKTpUHeckol cetu ¢
Boseparom e€ B 30C.

brnarofaps 3ToMy CO3TAITCA TEXHUYSCKHE BOBMOKHOCTH Jnd Sonee IoHoro
HCTIONB30BAHMS NPOIYCKHON CIOCOOHOCTH CYIECTBYIOIHX 3MEKTPHUECKUX ceTel,
BILIOTE O Npefesa Mo HarpeBy NpOBOOB JIHHHI 3JIeKTPOIepejaun, NOBBILIAeTCS
CTaTHyeckas ¥ JUHAMHYECKas yCTONHUBOCTb CHHXPOHHON paboTH reHepatopos W
Harpy3KH M YIYUYIIAeTCHd KAYeCTBO 3/CKTPOSHEPTHH. PacimpsioTcs BO3MOXKHOCTH
OHmEPATHBHOH W aBTOMATHUECKoif HOpManuzalliy W ONTHMH3ANMMA IapaMeTpoB
pexumoB paboTe 33C.

5.2 TloBriLIeHNE MPONYCKHOH criocoGHOCTH NHHKA aneKTponepenay

Bonee nonHoe HCHONBIOBAHHE NPOIYCKHOH CHOCOGHOCTH CYIIECTBYIOIIHX
WEKTPUUeCKHX  ceTell, B  4YACTHOCTH  OTHENBHBIX  MEXKCHCTEMHBIX W
MEXTOCY/IapCTBEHHBIX cBsi3ell, MOXeT 00ecneuuTs:
® qmepegady  JIONONHHTENBHON — BNEKTPOSHEPMH M3 M30BITOYHBIX
sneprocucrem ¢ Oomee HuskuMM Tapupamu B JeHUHTHBIE C
BBITECHEHHEM TaM MEHEe SKOHOMHYHBIX UCTOYHHKOB 3HEPriu;

® YBEIMYCHHE BBIZAYM AKTMBHOM MOINHOCTH 3JIEKTPOCTAaHIMHA, 33 CUET
NOBBIICHUA MaKCHMaNbHO-A0MYCTUMBIX HEPETOKOB MOLIHOCTH.

3T0 MOXET HO3BOJHTH PacCMOTPETh BONPOC O IEPCHOCE CPOKOB BBOJA
FeHEPHPYIOIMX MOINHOCTE! M CTPOHTENBCTBA HOBRIX BbICOKOBOJIBTHHIX JIHHHEH
snexTponepesaun  (JIOI1) ¢ nensto  ysenuyeHMs NPONYCKHOH cnocoGHOCTH
SNMEKTPUUECKHUX CeTeH, a B OTAENBHBIX CIIyJasxX, BO3MOXHO, H OTKa3ze OT 3THX
MeponpuaTuii. Ilpy 3ToM reHepupylomas KOMIAaHHMS MOXCET  HONYYHTbH
JOTOJIHHTEABHYIO BEIPYUYKY Ha JJIEKTPOCTAHLMAX OT MPOAAXH DJICKTPOSHEPrHH, a
ceTeBast KOMIIaHHA - SKOHOMMIO 3aTpaT Ha CTPOUTENBCTBO M IKCILIyaTalHIO HOBBIX
JIZTI, a Taioke OOMONHHUTENBHYIO BBIPYUKY 3a NpEAOCTaBlseMble TPaHCIIOPTHEIC
YCIYTH 10 nepeaaye JeKTPOIHEPTHH B JehUILMTHEIE PalfOHEL.

B npunnMaromed neUUMTHOH SHEProCHCTeMe HIIM JHEproysjie BHIrofa
MOKET OBITH TojgydeHa 3a C4YeT BbITECHCHUA 3aMBIKAIOIINX TCHEPHPYIOMINX
MOIIHOCTEH ¢ OONBIIMMH YASNBHBIMH PACXOZaMH TOTUIHBA ¥ (WJIH) HCHOIB3YIOMHX
JIOPOroe TOIUIMBO, YTO IIPUBOANT K CHHXKEHHIO TapudoB y noTpedureneil.



5.3 IoBeinicHKe CTATHYECKOM 1 IMHAMHYECKoH yeroitunBocti D3C

[NoBeirenye ycToHuuBOCTH CHHXPOHHON paboThl TeHEpaTOPOB H HarpysKkd
CHIKAET BEPOATHOCTH HapyLIeHHs HopMalbHOH paborsl 3OC m COOTBETCTBEHHO
crioco6CTBYeT  YMEHBIIEHHIO  HacTOTHl  cpabaThiBaHWs  NPOTHBOABapHMHOM
asTomarvku (TTA), npeporspamatomeii 31 Hapymenus. Kpouve Toro, nossnsercs
BO3MOXKHOCTE CHU3HTE JO3HPOBKH YIPaBRAIOmmX sosgeiicTBuil ITA, yMeHBIIHB TeM
caMbiM 00BEM OTKIIOUCHHH HaIrpy3kH U TIeHeparTopoB. PesynpratoM 3TOrO
ABJIACTCA:
e CHIXeHue oTpeGHOCTH B aBapHitHOM pesepse B IIC;
s yMeHbIueHMEe YUIepOOB Ha 3JIEKTPOCTAHLHAX OT HCAoBBIpabOTKH
IEKTPOIHEPTUH;

e yMEHBOIEHHE KOMIICHCALMOHHBIX BBHIILIAT MOTPEOHMTEIIM 34 MEpPEepHBH
MEKTPOCHAGKEHHA;

e DSKOHOMHst  TOIUIMBA  Ha  TIOBTOpHBIE  TNYCKM  3HEproO/ioKoB
JNEeKTpocTaHIMH, oTkmoueHHEX TIA.

5.4 IoBblueH:e KAYeCTBA IEKTPOIHEPT UL

Pabora ycrpoiicte FACTS ofecnmeysBaeT 4YacTHYHOE WM  MOIHOE
HCKITIOUCHHE HETaTHBHOTO BIMSHHS, BBI3bIBAEMOIO UPEBHIICHUEM HOPMATHBHEIX
3HayeHUIl TAKUX TIOKa3aTeneil KayecTBa BMEKTPOIHEPTHH, KaK yCTaHOBHBINEeCH
OTKJIOHEHHE M pa3MaxX H3MEHEHMS HAlpKeHHs I, HECHMMETIpUS M CTellieHb
WACKaXCHMA  CHHYCOHMAANBHOCTH  HanpsDKCHHs,  JUTHTENBHOCTE  IIPOBAiOB
HanpspkeHHs. OH NpoABiAeTCA KaK y HOTpeOMTessl, TaK U B BHEProcHCTeMe: Ha
EKTPOCTAHLMAX M B NCKTPUICCKUX CETAX.

Y _norpeGuteneif NpPOM3BONCTBEHHOIO npodwuns NOBHIIEHWE KadecTsa
3NEKTPOIHEPTHH  NO3BOMIET  CHM3HTh  Opak  NpOAYKUMH,  YBEIWUYNTH
MPOHU3BOAMTENBHOCTE TEXHONOTHYECKOro 000PYIOBaHHUA H YMEHBIIMTE CJIy4aH ero
OTKIIIOUEHHs M3-32 CHIDKCHH HAOPMKEHUS M Ieperpy3kd H3-3a MOBHIIIEHUS
HanpsUKCHHA CBEPX JONMYCTHMBIX 3HaueHuid. Kpome Toro, CHIkaeTcs BepOATHOCTH
HapylmeHHs HOpManbHOM paboThl CHCTEM yOpaBleHHA U TEXHOJIOTHYECKOM
ABTOMATHKH, a TAIOKe CKOPOCTh H3HOCA TCXHOMOrHUecKoro 060py1oBanus.

Pe3yneTaToM 3TOro MOryt GBITh: yBEJIMUCHHME BAJIOBOTO 00heMa MPOAYKIHH,
CHIDKEHHE ee ceDecTOMMOCTH M 3SKOHOMMS 3aTpar Ha PCHOBALMIO, TeKylHe M
aBapHHHO-BOCCTAHOBHTEIIBHEIC PEMOHTHI TEXHOJOTHYECKOro obopynoBaHus, a
TaKkKe CHIDKEHHEe o0BeMa IpeTeHsHii K IOCTABIUMKY OJIEKTPOHEPrHd Mo
KOMINCHCAMAM 32 HEBBIIOJHCHHME JOTOBOPHBIX 00A3aTENIECTB 10 KAdeCTBY

JIEKTPOIHEPFHH,

19



Y__norpeburenedl HeNpoU3BOACTBEHHOH cdephl MOBLILECHHE KAaYecTBa
DJIEKTPOIHEPIAM  MOXET  CONPOBOXIATHCH  YMEHBUICHHEM  TIPETCH3WHA 1o
KOMICHCALMsM 3KOJOTHYECKOTO M MAaTEPHAIBHOTO yepha.

[lna__onexTpocTaHuu¥ TOBHIIEHHE KAdecTBA OIEKTPOIHEPrHH  MOXET
€1oco0CTBOBATE: CHIDKCHHIO OrpaHH4YeHHH pabouell MOHIHOCTH 3MeKTpOoCTaHmui
H3-32 YMEHBIUEHHS NPOU3BOAHTENRHOCTH BCIOMOTaTenbHOro o60pyNoBaHus MpH
CHIXXE€HMH HalPHKEHUA;  YAYYUIEHHIO YCJIOBHIl 3KCIUTyaTalliel OCHOBHOIO H
BCIIOMOTaTeNIEHOTO 000pYA0BaHHAA, 00YCI0BICHHOMY CHMMETPHEH, CTA0MILHOCTBIO
H HOPMATHBHBIM TapMOHHMYECKHM COCTABOM HaNpsKeHHA. JTO B CBOKW ouepend
MOXET  crnocoOCTBOBaTE  YMEHBIIEHWIO  TOIUIMBHOW  cocraBasmiomeil B
ce0eCTOMMOCTH  MPOU3BEACHHOH MPOAYKUHM; CHIDKCHHIO TEMIIOB M3HOCA
000py10BaHAS C COOTBETCTBYIOIHM IPOJICHHEM CPOKOB €ro JKCIUTyaTaliH H
YBENWYEHHEM MEXPEMOHTHBIX TIepHomoB. MOXHO OXHMZATh MOBBILICHUR
HageXKHOCTH paboThl 0GOPYIOBaHMS H CHMXKEHHS NOTOKA €r0 OTKAa30B, 3 TaKKe
YMEHBUICHNS BEPONTHOCTH HECAHKUMOHHMPOBAHHON paboTH peneliHol 3aIMUTHL U
HapymeHnii GyHKIHEOHAPOBAHK BCEX BH/IOB ABTOMATHKHA. B KOHe4HOM cueTe, Bce
3TO MOXET IPHBECTH K COKPalllSHHIO BpEMEHH IPOCTOeR O0OpYHOBaHMs
SNEKTPOCTaHMH B mnanoBo-npexynpenuTensHeX (IIIIP) ¥ BOCCTAHOBHUTEIBHEIX
(BP) pemosTax ¢ COOTBETCTBYIOLIMM YBEJMYEHHEM YHMCIA YacOB HCHONL30BAHUA
€ro YCTaHOBJICHHOR MOIIAOCTH U YBENIHYeHHEM 00BeMa TOBapHOH TPONYKIMA.

B npenmenax bsnexTpOCTaHLMM CYMMapHbili 3KOHOMMYeCKHH 3d¢ekT or
MOBLIMICHMS KayecTBa ODNEKIPOSHEPTMH MOXKET BBIPAXATBCS B CHWKEHHH
cefecTOMMOCTH TOBApHOH JIEKTPO3HEPrHH, 3aTpar Ha peHoaumio, TP, BP u
TONAMBO [l TIOBTOPHBIX IYCKOB  HECAHKIMOHHMPOBAHHO  OTKJIFOYEHHOTO
reHepupyiomero ofopynosanus. MoXHO OXMZATh POCT BLIPYYKH OT TPOAAXKH
AOTIONHUTENBHOH 3IEKTPOIHEPTHH.

B pnekTpHIecKHX CETAX TeXHUYecKHit 3(GQeKT 0T MOBBIEHMS KadecTRa
9NEKTPOSHEPTUH MOXET BBIpAKATHCS: B CHIKEHHWH M0TEPh MOIDHOCTH B
JEKTPOCeTeBOM 060pYAOBaHHH M B YMEHBIUCHHMH DPacXofa dJIEKTPOYHEPrHH Ha
cobcTBeHHbIe HYXAH nofcTaHimi, Kpome STOro MOXHO OXWJAATh CHIMKEHHS
BEPOSITHOCTH IEPErpy3kl M IepeBO30OYKAEHMA aBTOTPaHCHOPMATOPOB CBA3M
BNIEKTPUYECKUX CeTeH pasHBIX KIaCCOB HANPHKEHHS, KOTOpPblE MOTYT BO3HHKATh
NPy 3HAYUTENBHBIX OTKIOHESHHAX TIAPpaMeTpoOB PEKHMA OT HOPMAaTUBHEIX 3HA4EHUH,

Taroxke  MOXHO  OXHHAATP CHHXKEHHE TEMIIOB  H3HOCA  H3OIALHH
aBTOTPaHCHOPMATOPOB ¢ COOTBETCTBYIOIUMM IMPORTEHHEM CpOKa HX CIYXOBl U
MEXPEMOHTHBIX HEPHOJIOB, 4 TAKXKE CHIDKEHHE BEpPOATHOCTH HapyIeHHs paboThl
peneinbiX 3aMAT M c00eB B ACHCTBHY JIOKANBHOH U CHCTEMHO! aBTOMATHKH M3-3a
aCHMMETPHH, HeCTAOIILHOCTH U HeKaXeHH GOPMBI HanpsKeHNs H TOKOB.
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OKOHOMHYeCcKHH 3BPEKT B 2MeKTPUYECKHX CETAX OT MOBBHIICHHS KaYecTBa
MIEKTPOIHEPIHH MOXKET BHIPAXATbCA B CHIDKeHMM 3aTpaT Ha  OIUiaty
9JIEKTPOSHEPr it AN COOCTBEHHBIX HYX/I MOACTaHIM, peHorauuio, ITIIP u BP.

5.5 HopManuzarmms napameTpoB pexxumMor pabotel 93C

Hopmamusauus IapamMeTpoB  pexumos  paborer DOC  obecneuusaer
cTabunusaunio HanpsKeHHS Ha CeTeBOM OO0OpyHOBaHMH M 0o0OpyZOBaHMY
nopcTaHIwi, ofneryeHHe pexuMoB paboThl TypOOreHEpaTopoB IO PeaKTHBHOMN
MOIIHOCTH, Pa3rpy3Ky OT peakTHBHOH MOIMHOCTH JHHHH daekTporepesay #
CETEBBIX TPAHCHOPMATOPOB H MOXKET HMETh CBOMMH MOCHEICTRUAMMU:

e CHIDKEHHE TEMIIOB H3HOCA 000PyIOBaHNS;

® CHIDKGHHE [IOTOKA OTKa3oB OOOpPYHOBaHUA ¢ COOTBETCTBYIOIIHNM

YMEHBIIEHHEM YHCIIa TEXHONOTHYecKuX Hapywenuit (TH);
® CHIXEHHE AKTHBHRIX HOTEPh B JHHUAX DBIACKTPONEpeAad M CeTeBbIX
TpaHcdopmaTopax.

CHuzicenue memnos uznoca 0bopyoosanus.

Hopmamusaiyss Texymmx pexumos D3C 10 HanpsmKEHHIO M peaKTHBHOM
MOILIHOCTH IO3BOJIMT CHM3HThH TEMIIBI pacxo[oBaHus pecypca obopynopauus. B
pe3yabTaTe  NOABHTCH  BOMOXHOCTL  HCKIIOYHTH  ClIy4aw  COKpAIIEHHs
MEKPEMOHTHBIX MHTCPBAJIOB M HNPOMNMTL CpoK  ciyxbel  obopynoBaHus.
DKOHOMHYECKHE TI0CHENCTBYS HOpMau3allii NTapaMeTpoB TEKYIEro peximMa IC
MOTYT BBIPAKATHCA B YaCTHYHOM HJIM ITOJIHOM HCKJIIOYEHHH CBEPXHOPMATHBHEIX
3aTPAT HA PEHOBAIMIO H IUTAHOBO-TIPOPUNAKTUICCKEMH PEMOHTAMH.

Vmenvuenue uucna mexrnonozuseckux napyutenutl, CHudcenue yyepba om
YRYUEHHO1T 8b120001,

Iloa ynyuieHHO# BHIrOAOH MOHHMaeTCs yMEHbIIEHHe NPHObIIH, BEI3BaHHOE
CHIDKEHHEM o0BEMa NPOM3BEJCHHOH SHEPTMH Ha  IEKTPOCTaHUHAX, H
HEJOOTIYCKOM 3MEKTPOIHEPIUM MOTPeGUTEIIO U3-3a BOSHHKHOBEHUS OTPaHHYSHMI
B DJIEKTPUYECKUX ceTAX. B mocmenHeM ciyuae MOXET HATH PeYb O «3anAPAHHH»
MOIIHOCTH OTHENbHBEIX IEKTPOCTAHLMHA H3-3a CHIDKEHHUS MPOTTYCKHOM CriocobHOCTH
JneKTpudeckux ceaseil. HenopplpaboTKa 3MEKTPOIHEPTHH MOXKET OIPEACNATECS 10
CHIDKEHHIO pabouell MOIMHOCTH 3IEKTPOCTAHLMH O CPaBHEHHIO € JOrOBOPHOM
paboucif MOIOHOCTBIO 34 BpeMs BHIHYKJIEHHOIO [POCTOA TE€HEPHPYIOMIETO
ofGopynoBaHus.

ITpumennTensHO K ceTeBOM KOMINAHHHM ONpENesicHHe YIYLIEHHOH BBIFOJBI
npe/uiaracTca NpOM3BOANTE B TeX CHydasiX, Korza B pesynsrare TH cymectBesno
H3MEHAIOTCA CalbJe MEPETOKOB OIEKTPOJSHEPTHHM, a Talke NPOH30LUIH
OrpaHuyeHHs MIeKTpocHabkeHus notpeburenecii.



Vumenvuenue nnamesiceit no 002060pHLIM 003aMERBCMBAM, CEA3AHHLIM ¢
KOMAeHCayuell Credyiouux 4008 yiyepbos.

» BosmeuneHne YObITKOB NOTPeGHTENSIM BCICACTBHE NPESKPAMIEHHs WK
OrpaHyveHHs 3IeKTPOCHAOXKEHHA B COOTBETCTBHM C YCIOBHAMM
KOMMEpPYECKHX JOTOBOPOB Mexay SHEProCHAaOKAIOIIMH
OpraHu3alMAMHE H NOTPEOHTENAMHU AEKTPOIHEPIUH.

» Bo3MemieHue YUYMEHHON BHIFOAB B COOTBETCTBHM C  YCHOBUSMH
KOMMEPIECKHX JOFOBOPOB MEX/Iy TeHEePUPYIOWMMH KOMIaHHUAMHU
(11160 OTAENBHBIMH 3IEKTPOCTAHLIHMAMU) H CECTEBBIMY KOMIAHHAMY.

» BosMelnenne SKONOTHYecKoro yuiepba B BHAe miaTexedt u (uim)
3aTpaT Ha TIpoBeleHHe paGoT MO YCTPaHEHMIO DKOMOTHIECKHX
nocneacterft or TH no npeTeHswsAM MecTHEIX Wi ¢eaeparbHEIX
OpraHoB.

» BosMmenieHne COUHATBPHOTO yilepOa B BHAE BEHIILIAT, OCYIIECTBIAEMBIX
B COOTBECTCTBUH C 33KOHOJATENBCTBOM O COHPIaJIBHOﬁ 3auTe JIoNeH,
110 YHCHTY XePTB U noctpagasmux ot TH.

Yumenvuenue yuepba om 6e36036pamuvix nomepe cpedcms npousgodcmea.
B ofmem cnyuae 2ToT BHUA Yyulepba CKIagpiBaeTCd M3 CIEAYIOUMX 4acTel:
OCTATOUHOI CTOMMOCTH $e3BO3BPaTHO NOTEPAHHOIO 0GOPYIOBAHUA H COOPYXKEHMUIH,
CTOMMOCTH [IOTEph TOIIMBA, 3aTpaT Ha JioKamMzauuio nocneactsuit TH,
HOXKapOTYIIeH e, CriacaTeNbHbie paboTH H Pod.

Ymenvuienue sampam na pemormHo-60ccmanosumensHsie patoml.

B zaTtpaThl 2TOr0 BHAA BXOIHT CTOMMOCTB DEMOHTHBIX M HANQJOYHBIX
pabor.

3aTpaThl Ha PEMOHTHEIe pabOTH BKIIOHMAIOT B ce6sS CTOMMOCT JEMOHTaXa
NOBPEXAEHHOro oOOPYAOBAHUA W COOPYIKEHM, CTOMMOCTH 3alTacHbIX 4acTed H
MAaTepPUANoB IUIA NPOM3BOJICTBA PEMOHTHO-BOCCTAHOBUTENBHEIX paboT, CTOMMOCTh
PEMOHTHBIX, CTPOMTENBHBIX U MOHTKHEIX paboT, TPAHCHOPTHBIE W [povHe
pacxoyul.

B croumoctn Hanazousnrx paboT JOMKHBI ObITH YYTEHH! 3aTpaThl Ha
BBIOJIHGHNE HanajKy, UCHEITannll o0opynoBanus, JOBEIEHHA TEXHOIOTHYECKOTO
Mpolecca 10 HOMHHABHOTO PEXnMa, a TAKKE 3aTPaThl Ha TOIUIHEC H MATEPHAIILI,
H3PACXONOBAHHBIE B X0 a1iX paboT.

Chudicerue ywgepba om yxyouieniss napaMempos nocreasapuiinozo pexcumd.
Vmep6 or aroro thakTopa BozHHKaeT B Tex caydasx, xorma TH npusomar x
CYIDECTBEHHBIM M3MEHEHHIM YCIOBHH MPOM3BOACTBA U MEPEaiH JIEKTPOSHEPIuy
B 30C B c¢BA3M ¢ OTWmHOYeHHeM cucTemooOpasyromux JIOII, sHeproGiokos,
MOLUHBIX TpaHcopMaTopos unu norpebutenelt Gonsimodt MowHocTH, B ofueM

caydae 3TO  CONPOBOXAACTCH CHIDKSHHEM KayeCTBa DJICKTPOBHCPIHM WM
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HAIeAHOCTH  SMEKTPOCHAGKEHNS € pPACCMOTPEHHBIMH  BBIC HOCHEHCTBHAMHN,
Yiepd nps 3TOM M CKIAZBIBASTCH H3 JOITOJHATENBHBIX 34TPAT HA TOIUIMBO,
o0yClOBNEHHEIX  HEONTHMANBHBIM  DacupejesieHHeM  HATPY3KH  MEXjy
JNMEKTPOCTAHIMAME, BBOJOM B paboTy 3aMeINAOIIHX FeHEePHPYIOIMX MOLIHOCTEH ¢
TIOBBIIEHHBIME YACNBHEIMA pacxolJaMy ToliuBa H (WIR) Hcrons3yromux Oonee
OpOroe TONAMBO M YBENMYEHHEM 10Teph MOIIHOCTH B DICKTPHYSCKUX CeTAX H3-3a
HEONTHMAILHOr0 NOTOKOPACIpeieneHHs B HUX.

CHudicenue aKmueHolx ROMEps 6 NUHUAX OREKMPONepeday i cemesvix
MPaHCGHOPMamopax.

Pasrpyska JuHHE SnexTponepenad M CETEBBIX  TpaHCYOPMATOPOB OT
PEaKTUBHON MOUIHOCTH NPHEBOJUT K CHIKEHMIO B HUX JelcTByrolero Toka H,
COOTBETCTBEHHO, aKTUBHBIX 110TEph. DKoHoMHYecKuH dbdexT paccuuTeiBaeTcs u3
CTOMMOCTH COKOHOMJIEHHOH 2IEKTPOIHEPIHHEL.

5.6 CucreMmurllf sddexr or npumeneHus ycrpoiicte FACTS s
AMEKTPOIHEPreTHYCCKONR CHCTEMBE B LIGTIOM

Dxonomuveckt 3ddexT oT npumeHeHus ycTpoicre FACTS Hocur
CHCTEMHBIH XapakTep M INposBifeTcs OJHOBPEMEHHO Kak Y moTpeGuTens
JNIEKTPOSHEPTHH, TAK M B 3HEPrOCHCTEME: Ha 3NIEKTPOCTAHLIMAX ¥ B DJIEKTPOCETEBOM
xosgiicTBe. Bce TpH COCTaBHBLIE YAacTH €r0 HEPa3pBIBHO CBA3AHEI, MOCKOJBbKY
SBJIAKOTCA PE3YNBTATOM OJHUX H TeX Xe MeponpHATHEil. B KOHEYHOM HTOre 3TOT
addexT 3aKTOYaeTCA: B CHIDKCHUHM Yyllep6a OT ymymieHHOH  KoMMepueckoi
BHIFOJBI M YMEHBIICHWM pasMepoB IUTpa(HBIX IUaTexell [0 IOrOBOPHEIM
o6s3aTebCTBAM Y BCEX YUACTHHKOB PBHIHKA SJICKTPOIHEPTUH; SKOHOMMM 3aTpaT Ha
PEHOBALMIO, IUIAHOBO-TIIPELYNPEIUTENIbHEIE H BOCCTAHOBUTENLHBIE PEMOHTHI BCEX
BHIoB o0OpynOBaHus; COKpalleHHH ywepOoB oT Ge3BO3BPATHHIX [OTEPh CPEHCTB
IPOU3BOJCTBA.

Jng ceresofi koMmanu# Jacts addeKrTa, CBA3AHHAL C BDKOHOMHMEH 3aTpar Ha
PEHOBALMIO B PeMOHT 0GOpYAOBaHNA B HAcTOsLIee BPeMA He IOIJAeTCsS pacuery
H3-33 OTCYTCTBHMA COOTBETCTBYIONINX HMCXOJHBIX JaHHEIX. B manbGonbuueit cremeHu
[OANAETCS pacyeTy SKOHOMHS ceTeBoM KOMIIAHHM OT CHIKEHHS 1uTpaHBIX
miatesxell moTpefUTEMO 32 HEJOOTIIYCK DJIEKTPODHEPIHM [0 BHHE KOMMAHAM H
MEKTPOCTAHIHMAM (WM FeHepupyIOIM KOMIAHUAM) 33 «3allupaHue» MOIHOCTH
amekTpocTanimi, 3a ymepl oT TeXHOIOIHYECKHX HApYIICHHH B 3JIEKTPOCETEBOM
Xo3giicTRe, a Takke OT CHIDKCHHA yIIepOoB, CBa3aHHBIX ¢ Ge3BO3BPATHEIMH
MOTepsAMU CPeACTR MpOH3BojCTBa. [lo BCeM IepevncieHHBIM (hakTopaM KMeeTcs
CMETHas M Oyxraarepckas [HOKYMEHTallMsA, OTPaxalomas COOTBETCTBYIOLINE
3aTPaThl NPOULILIX NIET, B Pe3ybTaTe PETPOCICKTHBHOTO aHAIM3@ KOTOPOH MOTyT
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ObITh TONYYEHB! HMCXOOHBIE JAHHEBIE N8 O0BEKTHBHON OLUEHKM paccMaTpHBAEMEIX
thaxTopor >ddexra oT npuMenenus yeTpoiicrs FACTS B aiexTpHYECKUX CeTAX.

B onpenenéruex cnywasx ycrpoiictBa FACTS sasnsiorcd aNbTEPHATHBOI
COOPYXEHUIO JIONONHWUTENBHBIX  JIMHMH oJieKTponepenad IPH  BEITONHEHHH
3afaRHBIX TpeGoBaHUH NO HAXEKHOCTH, HANprMep TpeOOoRaHNS 10 KPATEPHIO N-1 .

6 Meroauka pacdera TeXHMKo-sKoHoMEMeckoll dddexTHBHOCTH
npumenenun yerpoitete FACTS B anexrposnepreruyecknx cHeTeMax

6.1 Obnacteio npuMeneHus yerpoiictes FACTS semmores cucremooGpasyotine
H pacupelenuTeNbHBIC JNIEKTPHYSCKUE CETH IHCPrOCHCTEM, MEXKCHCTEMHBIE
SEKTPHUHECKHE CBAH .

6.2 Texuuueckas lenecooOpazHOCTh MPUMEHEHHA T€X HIM MHBIX  YCTPOlcTB
FACTS nomxna yCTaHaBnuBaThCs HA OCHOBAHMU  PE3y/lbTaToB  PACYETOB
YCTaHOBHBIIHXCA  PEXUMOEB, yCTOﬁ'—lHBOCTH JHEPTOCUCTEMBl W NEPEXOHHBIX
NPOLECCOR NP HOPMHPOBAHHbIX BOMYIHEHHIX B 2HEPrOCHCTEME.

6.3 PacqeTsl HpOROJAATCS ¢ LENBIO BHIABNCHUA AHANA30HOB W3MEHEHHA
NapaMeTpoB  PEeXHMa OHepProCHCTEeMBI, NPOJOIKHTENBHOCTH — CYINEeCTBOBAHHA
XapaKTepHEIX PEKUMOB, NPEAENoR YCTOHUMBOCTH 3HEPrOCHCTEME], a TaKke UL
MUHMMH3ALHA IOTEPb AKTHBHOH MOLKHOCTH B 3JIEKTPHYCCKHUX CETAX.

6.4 PacueTsl OMKHE! IPOBOMUTECA B HOPMATBHBIX CXEMAX SHEproCHCTEMBI, a
TAKKe B PEMOHTHBIX CXeMax IPH OTKJIOYCHHH OJHOTO DJJE€MEHTa CeTH, B
HauGospIel CTEICHH BIHAOLWETO HAa PEXHUM perHoHa. B kadecTBe Takoro
IMEMEHTa  MOXET  pPacCMarTpuBaThed  TeHeparop, rpynma  ofHodasHsX
HIYHTHDPYIOUIEX peakTopoB, Haubonee sarpyxeHHas JIDII, naubonee MOIIHBIM
Tpaschopmarop.

B ormenmbHbIX  cAydagxX  JIO/DKHBI  paccMaTpUBATBCA  IOCieaBapUiiHblie
PEeXHMMBL, BO3HHKAIOLINE TIOCE OTKIIOMCHAA IBYX YK43aHHBIX BBIIIE S]IEMEHTOB.

6.5 Pacuersl HO/DKHB NPOBOAUTRECA JJS MEPHONOB TOfa M HacOB CYTOK ¢
MaKCHMANbHBIM [HAAla30HOM M3MEHEHMS IapaMeTpoB pPexHMa 3IHEPrOCHCTEMEL
Takpe pexiuMbl MOTYT COOTBETCTBOBATH MAKCHMANBHEIM M MHHHMATBHLIM
HArpy3KkaM OSHEPrOCHCTEMBl M HHTEpBalaM MAaKCHMalbHBIX M MHHMMAIBHBIX HO
abcomoTHOM BeMUNHE NOTOKOB MONIHOCTH 0 oTAensHeM JIJIT B npexenax cyTok
nernero u 3uMHero nepuonop. Ilpu GomemioM zose ywactna I'OC B Ganance
MOIIHOCTH DJHEPTOCHCTEMBI, KPOME TOrO, NOIDKHEI PACCMETPHMBATHCS PEXUMBIL
MaKCHMANbHAIX Harpy30K SHeProcHCTEMBl B [IABOAKOBBIN IEPHOA.

6.6 PacyeTel HO/MKHEL NPOBOAMTLCA BapuaHTHO: Ge3z ycrpoiicts FACTS u ¢
stuMH ycrpolicteamu. Ilo mx pesynbTaTaM JOMKHO OBITh ONpPENEeHO BIMAHNE
yerpoticts FACTS na u3meHeHue ypoBHel HanpsxcHus B 3IEKTPHYESCKMX CETAX,
3arpy3Ky TypOOreHepaTopoB TEINIOBBIX DNEKTPOCTAHLUMH peakTHBHOM MOILHOCTHIO,
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HPOITYCKHYIO CTIOCOOHOCTE MEKTPHYECKMX CeTel WIH OTIEeNbHBIX IEKTPHYESCKHX
cBszelf, 0TepPH MOIHOCTY B CETAX.

Tpu  BBEITONHEHMY ONTHMH3ALUMOHHBEIX PACYETOR [ODKHBL YYHTHIBATHCSH
OPPaHMYCHAS Ha TIPHeM PeakTHBHON MOMHOCTH TypboreHepaTopaMM TEIUIOBLIX
3NEKTPOCTaHIHH, a TaKe OrpaEMYeHHs Ha YHCA0 KOMMYTaUMH INYHTHDPYIOIHX
peaxtopos, Garapefi crarudeckux kongencaropos ¥ PITH rpanchopmaropos.

6.7 PacueTsl AHHAMIYECKOH YCTONUMBOCTH MPOBOASTCA € LEJBIO YTOUHEHHS
JIMarna30HoE PeryIupoBanus 1 BeI6Opa anropuTMOB yrpasienus yerpoitcrs FACTS
W BRIGBJICHHA BO3MOkHoro mawmstams  yerpoiicts FACTS Ha mnoesnmenue
YCTORYHBOCTH 3HEPrOCHCTEMEB! M, KakK CJHEACTBHE, HA H3MEHEHHE JO3MPOBKY
HPOTHBOARAPHITHOTO YIPaBNeHHH, NPENOTRPAIAIOIET0 HapyIleHHe YCTONYMBOCTH
IHEProcyucTeMel. PacdeTs! MMHAMUYECKOH YCTOWYMBOCTH HO/KHBI BBIIOJNHATBCS,
KaK TIPaBHIIO, VIS PEKMMA 3HMHer0 MakcuMyMa Harpys3KH 3HEpProCHCTEMBL.

6.8 Pemenne o npumMenenun yerpoficte FACTS fomkd0 ocHoBbIBaThCA Ha
CpaBHEeHMHM nokazarenell wx skoHoMmMuyeckoil 3((PeKTUBHOCTH, C aHATOIHYHBIMH
roKazaTeNsMyu  albTePHATHBHEIX BapHaHTOB TEXHHYECKMX pemenuid.  Bribop
ANBTSPHATUBHEIX BApUAHTOR TEXHHUSCKMX PEINEHMH JO/KEH IIPOU3BORUTECA ¢
yueToM crielduxy  yCNOBHil: KOHQUIYPAIUN MEKTPHUIECKHX CEeTeH, CTPYKTYPHI
Harpy3KH, NepcreKTHBL pasBuTHs JHepropaiiona 1 T.01. TIpaxTideciu 310 03HaYaeT
HHAUBUAYaNbHBIA [OIXORX K ODOCHOBAHHIO SKOHOMHMECKOH 3ddeKTHBHOCTH
yerpolictB FACTS B xax1oM KOHKPETHOM CTydae UX NPUMEHSHHA.

6.9. DKOHOMHYECKMMH TOKA3ATENAMH, PeKOMEHIOBAHHBIMY JUIS OTHX ULeNel
mertomukoit  [1],  aBmmores:  uETerpansHeii  sddexr  AAM uMCTHIR
JucKoHTHpoBaHHBIN poxoxn (YIH), cpok oxynaemocty, uuaexc goxonaoetu (M),
BHYTpeHH:a Hopma goxoanoctd (BH/). Kpome Toro, Moryr ©BITh HCHOIB30BAHEI
JpYIUe M0KazaTeny, OTpaXawIiie HHTepechl YYaCTHHKOB IIPOCKTa W (WNH)
crennuKy NPoeKTa.

6.10 [ina npenBapyuTesibHbIX OUEHOUHBIX PACYETOR OT/AEIBHEIX IKOHOMHYECKHX
noKazaTenei MOTyT OkITE HCTIONB30BAHE! IIPHBE/IEHHBIE HEDKE HOPMYITBL.,

Ha ocnoBanmu [2] Y/ ot npumenenus yerpoiicts FACTS moxer Guh
paccuntan B 6a30BBIX HeHax 1o hopmye

i o) 50 1
=3[R~ 30)- kil W
= (I+E)
3nece Rm - CYMMAapHBIi CHCTEMHBIH 3KOHOMHYECKHH pe3yNbTaT OT

npumeHenus yerpoiicrs FACTS  na t-oM Luare pacuera, 3{;:' - 3aTparkl Ha

amMopTH3auMK) #  oBCHY)XHBAaHWE  BHOBb BBOJHMBIX YCTpOJCTB, K f”
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KanuTaIOBIOKEHNS B OTH ycTpoiictBa, T - NpoZOIDKHTETEHOCTE SKCIUIyaTaHuu
yerpoiicrs FACTS, t - ar pacuera, E - HOpMa JUCKOHTA.
B obmem criyuae CyMMapHhIH CHCTEMHBIl 3KOHOMHYECKHH pe3yspTar

R(')OT npumenenus  ycrpodicte FACTS B oueprocucteme omnpeaemiercs

daKkTopaMH, NepeyHCICHHBIMH B pasgene 5. B KoHKpeTHOM mpoexrte
NepevHCcIIcHHbIe B pasjielie 5 COCTABIAILINE CYMMApHOro cucremuoro 3¢dexra or
npuMenenns yerpoiicte FACTS MoOryT NposiBNsThCS He B TIOJIHOM COCTaBe.

JlononHuTeNbHEIE, CBEPXHOPMATUBHEIE 3aTpaThl Ha ITIIP ¥ penoaipio Boex
BHJOB 00OpYNOBaHUSA, NMpPUBEAEHHBIC K OAHOMY HIary pacuera (t), MOTYT OBITh
onpeJesieHsl o gopmyre

ABAZZKi aiw% gﬁ—l +al?(l—ﬁr») (2)

3neck Que(p - HOPMATHBHBIE KOS3(OHIMEHTH oTuHCHeHMH Ha
KalUTaTbHBIC PEMOHTHI 1 peHoBaliMilo i —ro Bupa obopyaosanmia. Koaddummentst
B.=Toul T # B =Toun/T, X2PAKTEPH3YIOT YMeHbIEHHE CpOKa
sKCITyaraun (J) M MEXpEMOHTHBIX NepuomoB (z) Ans i — ro Buma
obopynoBanns, a [, - CyMMapHas GanaHcoBas CTOHMMOCTb 3TOTO 0GOpyAOBaHHA.

Tlotox oTxaso 060pynOBaHUS BCEX BHAOB, MMEIOMHIT MECTO B PEeaNbHBIX
VCIOBHAX €r0 PKCITyaTalliH, MOXHO NPEJCTaBUTh B BHAE CyMMBI

W:Z(HJ50+A(£3£)’ 3)

rae W, - CPEAHECTATHCTHYECKMH NOTOK 0TKa308 i — ro puma
060pYAOBAHHS B YCIOBHAX HOPMANBHBIX pexuMos D3C; Ag, - yBemuYeHHe
moToka OTKasoB 1 — ro BHja oGopyaoBaHus, ceasaHuoe ¢ paboroit ero mpu

HECHMMETPHM M [OBBIUEHHOM  YPOBHE  HANPMKEHMH,  HEHOPMAaTHBHOM
FapMOHMYECKOM COCTABE HANpMHKEHHSA M TOKOB, 4 TakKe  BLIXOJAE 4YacTOTHI
TIEPEMEHHOTO TOKA 33 HOPMATUBHBIE I'PAHHMLbI.

CymmMapubie 3aTpaThi Ha BOCCTAHOBUTENbHBIE peMOHTH! (BP) B Tolf min vHoOdH
CTENEeHH CBA3aHBI NMPaKTHYECKH C KAKABIM eXMHHYHBIM OTKasoM o00pyHOBaHMSL
VeenuueHue notoxa OTKa30B 0o0OPYNAOBaHHS CONPOBOXKIACTCS CNEIYIOLIMMH
BHAAMY CBEDXHODMATHBHLIX 3aTpaT: Ha JASMOHTOK BBUUEIIIET0 K3 CTpOs
obopynosanug (A,g ﬁ}, npuobpeTeHe H MOHTAK 3aMEHSIOEro ero obopynoBanus
(A3,,); na sanacurie wacTi u Matepuansi (3, ); Ha npoBesenye peMOHTHEIX (3, ) m
HaaIOYHBIX (3M) paboT; TpaHCHIIOPTHbIE (A 3m) H IIpoune (A 317”) Pacxomp!l.
TakuM 00pazoM, DONOJHUTENbHbIE 3aTpaThl HA BP MOryT GHITH onpefesieHbl Kax

CyMMa TIepeyHC/IeHHEIX 3aTpaT. Baeapenne yctpoiicts FACTS MoxeT NOJNHOCTHIO
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HCKJIIOYMTE MM YaCTHYHO YMCHBUIHTE 3TH 3aTparhl, HOBTOMy NP onpeaencHHn

CYMMapHOTO CHCTEMHOTO pe3yJsTaTa R(” ot BHeppenus ycrpolicte FACTS

JIOTIONIHUTENLHEIC 3aTPAThl, CBA3@HHBIE C PaCCMOTPEHHBIM BHILIE YBETMYEHHEM
TOTOKA OTKAa30B, B OTHENBHBIX CJIYHasX MOIYT YYHTHIBATECS C MOHIDKAIOIHM
K03(hGHIREHTOM, MTONYYCHHEIM B PE3YJILTATE IKCNIEPTHOH OLCHKH.

Onpenienennas 4acTh AONONHMTENLHOIO TOTOKA OTKAs0B Ag), KoTopas

AONYYHIa KacKajHoe pasBUTHE ¢  Oe3BO3BPATHRIMM IOTEPAMM  CPEACTB
[POU3BOACTBA, COMPOBOXIAETCS JOMONHUTENLHEIMA 3aTpaTaMi A3, KOTOPEIH

OTIPENENAETCA Ha OCHOBAHMM aHANM3a aBapuiiHOH OTYETHOCTH 3a NEPHOX
HabmoneHuil Kak cpeaHeB3BeUIeHHBIH roforoll ymepl oT 6e3B03BpaTHEIX MOTEPh
CPENCTB NPOU3BOACTBA B YHEPTOCHCTEME.

Ilpy ouerKe CHMKECHHA 3aTPAT Ha TOIUIMBO KaK COCTABJAIONEH cyMMapHOTo
CHCTEMHOro pesyaprara npumeneHus yerpolicts FACTS crnenyer y4MTHIBATH
TOINMBO, PacxXojiyemoe Ha IPOHM3BOJCTBO 3JIEKTPOBHEPIHM, NOBTOpPHBIE HYCKH
regepupylomero obopynoBaHus Tocie oTrkmoveHuH ero IIA, penefinoff u
TEXHOIOTHYECKOH 3aliuTaMH, Ha IYCKO-Hamanounbie pabors! nocne TP u BP, a
TAKKE TOIUIMBO, PACXOAYEMOE HA Y4AcTHE B IOpsMEM pesepBe H peryaupoBaHHH
axkTHBHOH MomHocTn (APYM, AOII, TperudHOe perynupoBaHue, NOJYNHKOBLIE
PEKHMEL).

CHIDKEHHIO 3aTpaT Ha TOMMMBO CHOCOGCTBYET TakKe MCIIONB30BaHHe
Hanbornee SKOHOMHYHOIO COCTABA MEHEPHUPYIOWIETo 060pyROBaHM, 6osee ASHIEBhIX
BHJOB  TOIUIMBA M ONTUMH3ALMA  pacnlpemeNieHHus  Harpy3oK My
AMEKTPOCTAHIMAME € YYETOM [0Teph MOLIHOCTH B JJIEKTPHYECKHX CETAX
HEPTOCHCTEMEL.

B obuewm ciayuae cpok okynmaemoctH yerpoiicte FACTS ¢ ucnosnpzoBannem
JIHCKOHTHPOBaHHA MOKeT OBITE ofpe/ieiieH No GopMmye

Inj1- -I-(— * E
=W 3 1+E )
Hupexc JOXOAHOCTH OHpeeNnseTcs 1o Gopmyre
wr="> Z{R(r) 3m) 1 )
(+EY
BHyTpeHHﬂﬂ Hopma JOXOOHOCTH, NO3BOJAKOHIAA OLICHUTH

TPHMBIICKATENIBHOCTD UHBECTHLUH, OMPEACIACTCA KaK pellieHUE YpAaBHEHHA

) _ 21)
ZL}W 3r 2 ©)

+BHJT
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B ¢opmynax (4), (5), (6) K - cymMapHble [IMCKOHTHPOBaHHbLIE
KarmuTanosnoxeHus B ycrpoiictea FACTS wmnum B anbTepHaTUBHEIN BapHaHT
obopynoBanusa, D — cyMmapHel oOuiecHCTeMHBIH o(dekT, Ha OHHOM Iare
pacgeTa.

6.11 Hurerpanshbii obmjecucTeMHsbil 3¢hdekr OT mpHMeHeHHs YCTpoHcTs
FACTS, otpaxennsti B Y1 (1), Moxer GBITh NIpeACTaBIEH B BHAE CYyMMBI Tpex
yacTel. Kaxxaas u3 HUX OTHOCHTCH COOTBETCTBEHHO K FEHEPHPYIOIMMM KOMITaHUM
M/ OTACIbHBIM DAEKTPOCTAHLMAM, CETCBBIM KOMIAHUAM M notpebutensm. Yacts
uHTerpansHoro sgdekra, nomyvaeMas  KOKEOH H3 NepedYHCNEHHBIX rpynnm
YYaCTHHKOB PHIHKA 3/IEKTPOIHEPTHH, MOXeT ObITh OnpejereHa no popmyne

9 = Rc., T, 0
RY

re R, - 2KOHOMHUYECKMit pe3ynbTaT OT ucHonb3oBanms yerpoiicts FACTS,

nonyyaeMbilf HETOCPEACTBEHHO KOHKPETHOH rpynmol cyObeKTOR PhIHKA.

6.12 TlockonbKy cereBast KOMIIAHUS He IPOA3BOJMT COOCTBEHHOMN NPOAYKLMH
1, CIEJOBATENBHO, HE HMEET BRIPDYUYKH OT NPOJaXx, TO B caMoM obieM ciydae Uit
Heé BenmuuHA P, MOXeT OBITh OHPEACNIEHA IO CHIDKEHHIO €€ 3aTpaT Ha

IKCIUIyaTaumio DIeKTpHYecKHX cereil rocie BHempenus ycrpoificts FACTS
OTYHCIEHUAM 38 YCIIYTH 3a IIepefiady MeKTpoIHEpriHy 0o popMyne
R:=3,-3:+4Ry: ®)

rae 3.3, - YKasaHHBC 3aTPAThl COOTBETCTBEHHO HO M HoCie BBOJA B
skctyarauuio yerpoficrs FACTS; AR -  oTuuclenMs B HONB3y ceTeBOH

KOMIIaHHY 34 TPAHCIIOPT MEKTPOSHEPT MU,
6.13 Jlna yBemuueHns IepenaBacMoi MOILTHOCTH 110 YYacTKy MIeKTPHUYECKOH
ceTH (HallpUMEp, 10 MEXCHCTEMHOH CBA3M) MOXHO pAcCMaTpHBaTh B KAauyecTBe
anbTePHATHBHEIX BAPUAHTOB COOpYXKeHHMe nomnonHurtensHo# JISIT B corokynHOCTH
C TEXHHYECKHMH CPEJCTBaMH, 0DECTIeHHBAIOIIMMH ¢€ HOPMAIBHYIO DKCILTYATALHIO,
nubo HCMOMB30BaTh BO3MOKHOCTH TIPOITYCKHOM COCOGHOCTH CYINECTBYIOLIMX
JIOTI, ycranosus B anekrpHdeckoit ceru ang arofl nenm yerpoiictea FACTS. B
aToM cirydae ycerpoictBa FACTS npu 6onee Hill MeHee MAaccoBOM HX NPUMEHECHUH
MOTYT pelaTh CeLYIOUHe 3a0a4H:
® HOPMalH30BaTh HANpPMHKEHHE HA CETEBOM OOOPYHOBAHUM B TEPHO/IBI
POCTa 1 CHIDKEHHS HATPY3KH;
® KOPPEKTHPOBATh NOTOKOPACTIPEACNSHHE B DIeKTPUUECKOH ceTH, ¢ y4eToM
TEKYHIHX PHIHOYHBIX H PEXUMHBIX CHTYAUUH, B YacTHOCTH ¢ LENBIO OrpaHH4eHus
HOTOKOB MOmHOCTH B JIDIT HM3MMX KIACCOB HAUPMKEHUS HA YpPOBHE HX
TepMH4ECKO# cTolKocTH;
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e gpyrue 3ajaud, OOYCJIOBIeHHKIe crneludUKOd MEeCTHON Harpysku
(sanpumep, cumMmeTpupoBaHue (asHBIX HaNpsXCHHH, MOJABICHHE BBICIUHX
TapMOHHK MPOMBIHUIEHHOH YaCTOTHI, CHHXKCHHE IOTEPh MOIIHOCTH M JHEPrHH B
INMEKTPHYECKHX CETAX).

6.14 IlopnimeHHe CTeneHH HCMONL30BAHMA MPOMYycKHOH crocoGHOCTH
CYMECTBYIOMIUX BACKTPHUYCCKUX CeTell 3a cyeT BOSMOXHOCTEH, NpefocTaBIaeMbIX
yerpoticteamn FACTS, o6ycnasnuBaet Goee xecTkue TpeGoBaHMS K HAAEKHOCTH
nocnennux. OTKas OTASBHEIX U3 HUX MOXKET CTATh IPHYMHOH Neperpy3KU 3BEHBEB
SJIEKTPHYECKOH CeTH BHINE IpEAcia WX TepMHuecko# crolikocTd, HapyuieHus
YCTOHUMBOCTH DHEPrOCHCTEMBl WM  HENONYCTHMOE  CHIDKEHHe 3anaca
ycrofiunBoctd. ITostoMy npu BRIOOpe THNOB, YCTAHOBAEHHOH MOIIHOCTH U MecT
noaxmouenuss  yerpoiicte FACTS jomkHa npelycMaTpuBaThCs ONpeleneHHas
HM30BITOYHOCTE KaK 110 YCTAHOBJEHHON MOLIHOCTH, TaK M MO (QYHKLHOHAIBLHEIM
BO3MOXKHOCTAM 3THX YCTPOHCTRB.

6.15 Ecrmut Benpenue yerpoiicts FACTS u coopykeHHE allbT€pHaTHBHOH HM
JISII parot opmHakoBhHi TexHuueckuii addext, To YA c a1a cereBoll KoMIaHHu
MoxeT ObITh onmpenesieH 1o opmylie

: (B+1) -1 g
wt={am[ZKi_Kﬂan)+AR3} E+1 7-_:‘2 AK{T ’ (9)
e(E+1)" =(E+1)

rae g,.- HOPMaTHBHBIA KO3((UUMEHT OTYMCIICHUN Ha AMOPTH3ALMIO H

obCITyKHUBaHHC;
K ,- KanurtansHble 3aTpathl B i-biif BRA yerpolicts FACTS;

K op- CyMMapnble KanHTalOBIOXEHMs B ajnbTepHaTHBHywo JIOI u
CONYTCTBYIOMME el TEXHUYECKHe CPEACTRA;
AR.- PpasHOCTL 3aTpaT Ha KOMIEHCAUMIO [OTEPh 3JIEKTPO3HEPIUH B

BNEKTPHUYECKHX CeTAX B BapuaHTe IPUMCHCHWS YNpaBIfeMBIX CPeiCcTB M B
BapHanTe ¢ anpTepHaTUBHONH JIDTL

Kax coopyxenne anprepHatvpHoil JIDII, Tax u BHeIpeHHe KOMILIEKca
yerpoiiers FACTS npoucxoaut 8 TedeHne psna net, B dopmyne (9) 310 oTpaxaer
BTOpOE cllaraeMoe B €€ npasoil 4aCTH. 3/lece mapaMerp

N
AK = (Agl K i) - (K J:/:sn),

npencrasiaser cobofl pasHOCTh AHCKOHTHUPOBAHHBIX KAaNHTAJOBJIOXKEHHH B
yerpolictea FACTS u anpreprarusayro JIBI1 ma t-om ware pacuera, a N -
obiee KOJIMYECTBO yeTaHaBHBaeMbIx yeTpoiicres FACTS.
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7 3akmouuTeNbHbIE NOJI0KEHHN

Ilpumenenue yctpolicte FACTS B 3MeKTPOSHEPreTHKE NO3BOJUT MOBLICUTE
YIIpARJIAEMOCTE pexkuMoOB U yctoiuupocTe DOC. bnarojaps 3TOMYy CTaHOBHTCA
BO3MOXKHBIM YMEHBIICHHE 4YacTOTH! cpabaThlBaHMid W AO3MPOBOK YIPaBIAIOMIHX
BO3JCHCTBHE mpoTHBoaBapuifHOH aBTOMaTuKH, ofecrneyuBaeTCs MOBBILICHUE
Ka4yecTBA WIEKTPOOHEPIHM H HAJEKHOCTH OJIEKTPOCHaOXeHHs notpeGureneii.
Co3gatoTcst BO3MOXHOCTH U1 GoJiee IOJHOTO HCHONB3OBAHUS NPONYCKHOM
CIOCOOHOCTH CYIIECTBYIOIMUX DIEKTPHYECKHX ceTell. PacHIMPAIOTCS BO3MOXKHOCTH
OTIePATHBHOH U AaBTOMATHYECKOH HOPMaNU3aluy U oNTUMHA3ANUY pesxkumor 33C. B
onpelenéHHsIX cAaydadx ycTpoiicTBa FACTS sgpiaioTcd  anbTepHaTHBOI
COOPYKEHHKO JONONHUTENLHBIX  JIMHUH 3JeKTponepefad IpU  BBITOJHECHHUH
3aJaHHBIX TpeCoBaHNH Mo HaAE&KHOCTH, HanpuMep TPeOOBaHKS ITO KpuTepuio -1 .

OneiT  BHEAPEHHA W HCHOONB30BaHMA  ycrpolicts  FACTS &

3NIEKTPO3HepreTUKe PoccHu elle HEROCTATOYEH.
Texnuxo-skoHOMHYecKHH >¢dekT oT npumeHeHus yerpoiictea FACTS

HOCHT O0OLIECHCTEMHBIH XapakTep M NPOABIAETCA OJHOBPEMEHHO V NOTpebHTeNel
JNEeKTPOSHEPTiH, B TFEHEPHPYIOIUMX MK  CCTCBBIX KOMMaHHMAX. Ilpu  ero
KOJIMYECTREHHOM! OLICHKE B 3JISKTPO3HEpreTHKe PoccHu B HacToslee BpEMs MOTYT
OBITH YHTEHE! TONBKO Te (HaKTOPBI, KOTOPhIE CBA3AHBL C MOBHIIIEHUEM NPOIYCKHOI
cnocofHOCTH — snekTpuueckux  ceret EHOC BHICIIETO  HanpsmKeHus; ¢
MOBBIICHHEM  CTATMYECKOW M JUHamuueckoil  ycrodumBoctH  ODC;
nepepacnpeieNeHHeM NEPETOKOB MOIIHOCTU B OCHOBHOM CETH B 3aBUCUMOCTH OT
CIIpoca M €ro MNOKPHITHA MO Y371aM; [OBBIUEHHEM 3KOHOMHUYIHOCTH paloThl
9HEPrOCHCTEM 3a CUET CHHXKCHH [I0TEPD JICKTPOSHEPTHHU B CETAX; C OTpaHHYCHHEM
TOKOB K.3.; ¢ albTepHATHBOH COOPYXEHHIO EKTPOCETEBEIX H TeHEPUPYIOIUX
00BEKTOB.

B 3TuX caydasx B KaueCTBe HCTOYHHKOB OKYHAEeMOCTH 3aTPar Ha YCTAHOBKY
u sxkcryataiio yerpoiicte FACTS paccMmarpuparotes:

« BBHITECHEHHME HauMcHee YKOHOMHUHBIX MEHEPHUPYIONIHX HCTOYHMKOB 34
CHYET NOBBIMICHHS NPOMYCKHON COCOGHOCTH MEKCHCTEMHEIX CBA3CH U
HcHoNp30BaHuA 6oJiee SKOHOMHYHBIX CTaHLMH ,

» CHIDKCHHE 3aTpaT Ha aBapUHHBIH pe3epB, KOMIICHCAIMOHHLIC BHITLIATH
33 HE/IOOTITYCK 2M€KTPOIHEPTHH,

« SKOHOMHS 3aTpat Ha CETeBOE CTPOUTEIIBCTBO,

+ PpEHOBAIIHIO M BCE BUJbI pEMOHTOB 000pYAOBAHHS .
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Npnioxenne 1

MeToauica OLleHKH TeXHHKO-3KOHOMHIeCKoi 3¢ (peKTHBHOCTH IPUMeHeHHs
yerpoiicte FACTS g EHIC Poccun

TexHHKO-IKOHOMHUYECKA OLeHKa 3¢ deKTHBHOCTH npumeHenns YIITP

Hcxoannie aanHble. [lo anextponepeaase 500 xB IICO - IIC1 - IIC2,
npotskennocTsio 700 KM, MporHo3upyercs SNEKTpocHaGkeHHe morpebuTeneit
pebummTHON O3C1 or 3nexTpocTaHumii O3C2. IlepeTok MOIMHOCTH MO ITOM
JIEKTpoIiepe/iade B XapaKTepHBIX pexkuMax coctasisier 10 — 50% ot HarypanbHoit
momuoct BJI 500 xB. Mo ycnoBuio BKIIOYEHHS JTHHHHA, a TaKKe C LGB0
KOMIeHcaud ux 3apsaaHoi MougHoctu Ha IIC1 BeoOxonuma ycTanOBKa HABYX
JMHEHHBIX IYHTHPYIOLIMX PeakTopPOB, OJMH M3 KOTOPBIX noaknodaercs x BJI 500
KB IICO — IICI, a npyroii k IIC1 — IIC2. B ciayuae yBemuueHus nepenaBacMoit
moigaoctd #3 O3C2 B O3C1 npumenenne nareitroro VIIP aa [IC1 mozsomur
HIOBBICHTE CTEHEHBb HCNONb30OBAHUA MPOIYCKHOH CHOCOOHOCTH 3MEKTpolepesadH
500 xB IICO - IIC1 ~ IIC2 na 45 MBr.

OkoHoMuueckas H(PHEKTUBHOCT: [JONONHUTENbHBIX 3atpaT Ha YIIP
OLICHUBAETCA Ha OCHOBaHUM (PaKTOPOR TEXHHUECKOTO hdeKTa, HITOKEHHRIX B 1.3
«Metomuxu. ., .»

YA or npumMencnus YIIP onpenensiercs o popmyne

‘
1
Y yp =~ yyp + 3, (Ryw? )~ 43y, )'———(1 e ),; , Tie
t=]

T =25 et — AIUTEeNBHOCTD IKCIVIYATALNH YCTPOHCTBa,

E =0,12 % Hopma AucKOHTA,

AK yipp ~ DOTIOMHETENBHRE Karpranosaoxens B YIHIP 500 kB 180 MBA no
cpassenHio ¢ HIP onpemenstores o dopmyne

AR yyp = (Kwup + Ky )“ (Kmp + K ) rae

Kyyip, K pyp ~ cronmocts nuselinsix YIIP u 1P, xoTophie N0 HaHHBIM 3aBOJ0B-
H3roToBUTENEi olleHuBAlOTCA B pasMepe 2,34 u 0.9 mun. $ coorsercrBenHo (M3
pacuera 13 $/KBA u 5 $/BA), Kan, K Sie — CTPOHTEIBHO-MOHTEKHbIE PaGOTHI
no ycradoske YIIP u IIIP. M3 pacuera 40 % ot croumoct# obopynoBanus
KL =0.94Mnu.$, K3 =0,36 mm.$.

C yyeroM noBeRINAKILErO TeppHTOpHAIBHOTO KoadduumenTa B 30He 0DCI 1,2
JononeHTeNbHbe KanuTanosnoxenus 8 YIUP cocrasnaor AKyyyp = 2,4 MiH. $.
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Mymp(t) ~ HOTIONHUTENbHEIE FOJOBBIE 3aTPATHl HA AaMOPTU3aLMIO B 06CIyKUBaHHE
VIHIP 0UeHMBAIOTCS OPHEHTHPOROYHO B pasMepe 8.4 % OT HOHMONHHTENBHBIX
KaNHUTaIbLHEIX BloxeHHH o GopMyre
By = Qg * AR yyyp =0,084* 2,4 =0,2 v, $/KBA.
Ryw‘p{') ~ IOJIOBOH CYMMapHBIH 5KOHOMHYECKHH pe3yabTaT OT npuMenenns YIIP
or GoJiee TIONHOIC WCHOMb30BAHHS HPOMYCKHOM CIOCOOHOCTH 3JIEKTPOIepenadi
IICO -~ TIC1 - TIC2. 3rtor Shdekr BBIpaXaeTCd B BO3MOXKHOCTH HepeNauH
JOTIONHUTENBHOR 3nexTposHepruun u3 O3C2 ¢ BurecHerueM B ODC1 BeIpaboTKH
HE3KOHOMWYHBIX  DAeKTpocTaHumii. Jo0ZoBOH CyMMapHBIi  3KOHOMHYECKHH
pesynbTar oT npuMenenus YIIP onpenensercs no dopmyie
R)"LCIP(‘) =p* Tmax # M&
rie P=45MBT - yBeJMYEHHE WCNONb30OBAHHA IIPOMYCKHOH CNnocoGHOCTH
3neKkTporiepenayd npu npumenennn YIUIP, 7, .. =4000u — rogoBoe uucio yacos
MCTIONB30BAHMSA  ROTOTHATENbHOM ImepefaBaeMoH MomHOCTH, AIf— pasHuua
tapuda Ha smekTpossepruio B OOC1 m O3C2. B pacuerax 5Ta BeJMuHHA
Bapsupyercs oT 0,003 xo 0,005 $/xBr*y,

B ralnuime TpHBEASHbI 3KOHOMMYeCKHMe rokasatenu 3bhQexkTHBHOCTH
JononnurensHeIX  3arpar B YIIP YOI, cpox okymaemoctu, HJ], BH]I,
onpeaenseMsle o GopMynaM 1. 2.1 jns Tpex sHavenmii noxasarens Alf .

Tabnuna
Ifoxazareau Pasnuna Tapuda 4L , $/xBr*y
0,003 0,004 0,005
YT, man. $ 0,27 1,68 3,09
Cpok oKymaemMocTi, 16,6 7.1 4,7
Jer
ua 1,1 1,7 23
BHJL, % 13,6 21,5 29,2

Wz tabmuuer  BHAHO, €TO B NPUBEJSHHOM  OLEHOYHOM  pacdere
SKOHOMMMeckHe nokasaTend >PdexTuBHOCTH npumeHenus YIHIP cymecrtBerno
3aBHCAT OT pasHoctu Tapudos Ha smektposmeprmio 38 O3C 1 n O2C 2.
Hononaurensuele sarpatel B YIIIP Ha TICT MoXHO CcuHTaTh [JOCTATOUHO
5> hEKTUBHEIMY NIPY PAZHOCTH YKasaHHsiX Tapudor Gonee 0,003 $/xB1¥y,

33



Hpunoxernne 2

MeToaMKka OLeHKH TEXHHKO-3KOHOMHYecKoi () (eKTHBHOCTH NPHMEHEHUS
yerpoiicrs FACTS B EHIC Poccun

TexHuko-IKOHOMUYecKasn ouerxa S(pdexTHBHOCTH KOMILIEKCHOI0
npumerenust CTK # YYIIK na MeKCHCTEMHBIX CBI3SIX

Hexonuple AaHHbie. MaxcuManbHO HOMYCTHMBIH IEpeTOK MOLHOCTH B
MEKCHCTEMHOM cedeHun cocrapsiier 2200 MBT B cTopory O3C 1 u 3000 MBr B
cropory OOC 2. TpebyeMas nponyckHas crocoBHOCTD MEXCHCTEMHOIO CEUEHHA
12500 MBr. Taxum ofpasom, B ctopony OOC 2 tpefosasust K DPOMyCKHOH
croCoGHOCTH CeYeHHs YAOBNETBOPEHH! CO 3HAYUTENBHEIM 3aracoM. TIpy nepenade
mvomuocTd u3 OOC 1 MakcHManbHO JONYCTHMBEE MEpeToR MOLIHOCTH MEHbIIe
Tpebyemolt BenuuuHEl Ha 300 MBr.

CosmectHan yeranoska yerpolicrs CTK n VYIIK cymmapHOi MOIIHOCTBIO
770 MBA 103BONMT TNOBBICHTR MAKCHMaNbHYIO HOMYCTHMYIO NEPeJaBaeMylo
MOIIHOCTE B cTopory O2C 1 go 2600 MBT, yro npeprimiacT TpeSyeMylo BeIHMUYHHY
2500 MBrT.

Tpebyercs OLUCHUTE IKOHOMHYECKYIO 3P (EeKTHBHOCTS TAKOH YCTAHOBKY.

Yuersifi  auexonTHpoBaHbii  aoxox (UIJ) or npumeHeHus yc1poicT
VVIIK u CTK aneslemercﬂ o opmyse

- ( o _ (1))~

Y. =-K¢ +§_; RV -3 B
T =25 net — UTENBHOCTh JKCIUIyaTaluy yCTpokHcTBa,
E =0,12% Hopma IUCKOHTA,
Ke _ kamuranosnoxenus B ycrpoiictea YVYIIK u CTK, xoTopeie 10 SKCIIEPTHBIM
OLICHKaM onpexenstorcs npubmbkeHHo B pasmepe 45 $/xBA, npu cymMmapHoi
momHocty 770 MBA cocTaBisiior
K =38,5mnn. §.
,361(‘} — TOJOBBHIE 3aTParbl Ha AMOPTM3ALMIO ¥ OOCIYXHBaHUE NpeJUlaraeMeIX K
BBOLY YCTpOHCTB OLEHMBAIOTCA OpHEHTHpPOBOYHO B pasMmepe 84 % or
KanHTagbHBIX BIOXKeHuH 1o Gopmyse
3.8 = e * K =0,084% 38,5 =3,2 wmn. $/ron.
RC(') — TOMOBOM CyMMapHBI DKOHOMMYECKHI pe3ynpIar ©OT HpUMEHEeHUA
yerpoiicts CTK n YVIIK.

Ilpn pacuere yKa3aHHOTO CYMMAapPHOIO IKOHOMHYECKOTO PE3yibTATa U3 BCEX

(hakTOpOB, HEepedHCneHHbX B 1.5 «MeToauku ...» YYUTRIBAETCA TOJBKO (akTop
HOBbILIEHNA CTeNeHH HCMONL30BAHUS NPOTYCKHOM CliocOGHOCTH MEXKCHCTEMHOIO
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cedyeHus. PaccMoTpuM /1Ba BapHaHTa HCTOYHHKOB OKymaeMoctu yerpoitcts CTK u
YVIIK.

B nepeom BapuanTe npeAnonaraercs, 970 AONOMHUTEABHAST SNEKTPOIHEPIHUA,
nepeaapaemas 3 O3C 2, peitecHseT B OOC 1 3aMbIKalOHIME TeHEPHPYIOLME
MOINHOCTH ¢ OONBIIUMY YACNBHEIMU PAacXOJaMy TOIUHBA H (MITH) HCTIONB3YIOIHX
Aoporoe TomnxBo. Bo BTOpOoM BapuaHTe IpemnosaraeMeift sddexr or Gonee
TIONHOrO0  MCHONBL30BAHHUA TIPONYCKHOH CIIOCOGHOCTH MEXKCHCTEMHOIO CEYEHMS
BBID&KAETCA B BO3MOXKHOCTH YMEHBIIEHHH KOMMCHCAUMOHHBIX BBRIUIET 3a
HEJ0OTIIYCK JJIEKTPOIHEPrHH,

T'onoroli cyMMapHBIl SKOHOMHYECKHH Pe3yNbTaT OT NPUMEHEHHS VCTPOHCTR
FACTS B nepsoM M BTOpPOM BapHaHTaX COOTBETCTBEHHO OLCHHBACTCHA [0
(opmynam
RC@} =pP* Tmax * AH ’

HITH

R =pPr1,* 11,

raie P=300MBT - yBeinueHHE MaKCHMAILHON JOIYCTHMON MOIHOCTH B
MEKCHCTEMHOM CeHeHHH ¢ moMoupio yerpodicrs FACTS, T, =40004 — rofosoe
HHCIO YacOB WCIONB30BaHMS NONOJHUTENBHO Nepenapaemol mommHoctu, Alf -
pasHuua Tapuda va @OP3M B ODC 2 1 OTHYCKHON CTOMMOCTH 37EKTPOIHEPTHH,
BeipafioTanHoll Ha 3aMbikalomix saextpoctanmusx O3C 1, T,- umeno yacos
CYIIECTBOBAHUA MakCHMAaNBHOIo HEI00TITYCKA, I, =1,5%/«xBt*y -
KOMIIEHCAIMOHHE!E BBIILIATH 38 HEJOOTIYCK 3JIeKTposHeprud. B pacuetax pasHuna
tapudos ALl sapsuposanack ot 0,01 go 0,015 $/xBr*u. Ilpu oueHke pesynbrara

Rc(t) Mo IKOHOMKY KOMIICHCALMOHHBIX BRIIUIAT 38 HCAOOTNYCK BJICKTPOIHEPTUH

nokasarens T, BapsupoBaics ot 25 1o 30 4.
Cpok oKynaeMocTH, HHIAEKC TOXOMHOCTH ONPEEIAIOTCS 110 hopMynaM

te =t i 1-—KC x|,
In(1+E) Re -3¢

(Re=3c)y-_ 1

Hi, = ,
Ko S0+EY
a i BHYTpCHHAA HOpMA JOXQMHOCTH 13 YPaBHECHUA
K. _&

- , THe
Re -3¢ E(HBHZI)’
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Re= RC(‘), 3= 3‘3(‘) —  TOJOBOH CyMMapHhi SKOHOMHYECKHMI pesynbTaT o
rONIOBEIE 3aTPaThl Ha aMOPTH3ALMIO W 0OCIHYKHBaHHE MPUHATH OAHHAKOBBIMH UL

KQXAOro POAA CPOKA BKCIUIyATaluy yoeTpolicrsa,
B tabnuue mpuBedensi  DKOHOMHYECKHE  TOKasaTelmd s 06OHX

PACCMOTPCHHBIX BapHAHTOB.

Tabnuia
Tloxasatenm Bapuant 1: BeitecHenue BapuanTt 2: VYMeHbienne
3aMBIKAXOINHX KOMITEHCALHOHHBIX BbITUIAT 32
PeHEPHPYIOIIHX MOIHOCTEH | HEOOTIYCK 3MeKTPO3HEPruy
AIF=0,01 | Al =0,015 T, =254 T,=30u
$/xBr*y $/xBr¥y
YO, M. $ 30,5 77,6 24,6 42,3
Cpok 6,6 33 7,5 53
OKYITaeMOCTH,
ner
un 1,8 3,0 1,6 2,1
BHZA, % 22,7 38,5 20,7 26,7

W3 Tabmausl BUAHO, YTO B NPHBEICHHOM OLIEHOYHOM pacyere oba BapHaHTa
HCTOYHHKOB oKyrnaemocty 3arpaT Ha ycrpoiictea CTK m YYIIK paor Onuskuit
3pdexT 110 BceM 3KOHOMHYECKUM IMoKazaTensM. ITpy NMpHHATEIX HCXOAHBIX JaHHBIX
YA, cpok oxynaeMocTH, MHIEKC JOXOIHOCTH U BHYTPEHHAS HOpaM HOXOXHOCTH
Haxonsted B quanasonax 24,6 — 77,6 miu. $, 3.3 - 7,5 ner, 1,6 -3u20,7-38,5 %
COOTBETCTBEHHO
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