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MNpeaucnoewne

1 PASPABOTAH OTkDBITEM AKUMOHERHEM OOLECTEOM ¢ HayuYHO-MCCNeaopaTeNsCckMid MHCTHTYT Na
Nepetaqe ANeRTDCIHERTMA NOCTOAHHEM TOKOM BRICOKOTS HanpAmeHAR: (OAD «HMWMNT:} v OfwecTeomM o
OfpaHHYeHHOR OTEETCTEEHHOCTRIO o HIM AM MHBEFTOP: (000 «HIM 1M MHBEPTOP )

2 BHECEH TexHu<eckis KOMWTETOM Mo CTanaapTHzayMu TK 018 « 3nesTpooHapreTiias

3 YTBEPHIOEH W BBEJEH B OEVMCTBWE Mpuxazom $enepantHoro areHTCTEA NO TEXHUYECKOMY
pEMYNMPOB3HMI 4 MeTponorwe or 25 Horbpa 2020 r. MNe 1168-cT

4 HactoAw«i cTaugapT paapaboTad © YYETOM OCHOBHBIE NONOMEHWA MENIYHADOOHOMD QoKyMEHTA
IEC/TR 625442020 «CHcTeMal NOCTOAHKOMN TOKA Bolcoxoro Hanpaxedkua (HYDC) MpurMene e aKTHBHBIX
duneTpogs: (IECTR 625442020 «High-voltage direct current (HYVDC) systems — Application of active filterss,
MEL)

5 BBEOEH BIMNEPBBIE

Mpaguna NpUMEeNSHUR HACMORWE20 cimandapma Yomakoaneks 8 cmames 26 PedepansHoso 2akoHa
ot 28 uons 2015 20 Ne 16203 « 0 cmandapmuzayul @ Pocculickol Pedepaiiis. Hughopmauwm ob ua-
AFCHEHLIAX ¥ HACTMIOALL oMY Cmakdapimy Ny Gaukyemcs 6 e)esod oM (M0 COCMoRsWn Ma | ANEapa MeKyLUess
soda) LusghopMaUUusHHoM Yeasamens rHaguoHaneHse CiMandapmers, 8 GRULUAREHEND ITEKCTT UIMEHEHLIT
U AOTREGEcH — & GMEMECAYHOM UHDOpMayLoHHOM Pralamone «sHayuoHanstbe cmandapmels. B capuae
NepEcMOmpBa [JaMelbi) LU GMMeskbl HACMoAWEa0 cmandapma coomasmomeyee yeadomnaruve Bydem
anyfnuroeano 8 ORuwadiles BsiTYCHE BXEMECANHOEC wHbopMaluorHoz0 yraszamens sHayuowansiise
cmakdapme s, CoOmMEBemomeyoiian uhghopmayus. yeedomiesue U MEBNCTE! PASMELIENITICH INAKKE § L=
hopMELUGRRO0 cucimese obean RONLINEaRUA — Ha MiyuansRon caldme Gedepans os0 SaeRmcITeEs Mo
IMEXRUYECKDMY DESYITUDOSAHLIC U MemponosUy & cemu Humeprem [wawaw.gost.ru)

2 CTangapTusdops, odiopmnesye, 2020

HacToAwMA cTaMOapT HE MOKET BhiTk NOMHOCTEK KW YaCTHYHO BOCNDOMIBEIEH, TUPaXMPORAH W pac-
NPOCTPAHEN B KAYECTRE 0QUUMANEHOMD Hagakva Gea paspeweHva PegepansHOrS areHTCTEa No TEXHWYECKD-
MY PEMYNADOBAHKIC W METPONOMAW
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HAUMOHANBHBIA CTAHOAPT POCCMWACKOW ©QEOEPALMM

Mepapaya aNeKTROIHEPTAE NOCTOAKMLIM TOKOM BLICOKOrD HANPAMEHAA
DHUNBTPEI AKTHBHBIE 3NEKTPUYHECKWE

TpeGoBAHWA U PYKOBOACTEO NO NPHMEHEHHKD

High-vollags direcd currant transmission. Active electhc filtars. Specifications and application

Oarta egegedns — 2021—01—01

1 OBnacTb NPUMEHEHWA

1.1 HacToAwwA cTanaapT yoTasaenueaeT obwWe perkoMeHdaund No WeNoNsI0BAHWMID BKTHBHLIX JNEk-
TPWYYECHHE DUNLTROB, YCTAHABNWBASMEIX HA CTOPOHAR MOCTORHHOMD W NEDEMEHHONS TORA B CHCTEMAaX NE-
PFEMEHHOM TOKS BLICOHOTD W CESOHETT HANPAMEHWA W NOCTOAHHOID TOKA BRICOKOM HANPAREHHA (Janse —
MNTEH}.

1.2 Hacroswwil cTasaapT pacnpocTpaHAETos Ha INEKTPMHECKHME BKTUEHLIE DWUNET P, KOTOPBIE MCNok-
IYOTCA ONA YMEHBWEHWA YDOBHA FAPMOHWYECKMNY WCKEMEHMA B CWCTEMAaX NEPEMEHMOrD TOKa BRICOKOMD W
CoenHert HanprmeHda 1 NMTEH.

1.3 B HacToAWewW cTaHOapTeE NPpUESOEHE CXeMbLl aKTHBHEX WNeTRCB, WX CCHOBHLIE pabodde xapak-
TEPHUCTHEA ¥ TWNOBLIE BARWAHTE HCTONEICEAHWMA. HACTOAWMKA CTAKAAPT CONemKNT PEKOMEHIALWA, KOTO DS
MOTYT BbiTe MCNONBI0EIHL! MW pa3paboTee TexXHAYecKy TpeboaaHi K YCTRONCTEAM aKTHEROR DANET paL| K
ANA ceTel CPeOHErs W BuICOKOrD HANPDAMEHWA, BENIOYARA WX WCNONLICEAHWE 8 COCTABe NpeobpaloEaTenad
MOCTOAHHON TORS BLICORDTS HaNpAKEHHA.

Z HopMmaTHBHLIE CChINKK

B HacToAEeM CTaHOAPTE WCRoNbI0BEaHEl HOPMATHEHEIR CCRINKK Ha CRAEOYIOWME CTAMOADTR.

MOCT 24376 MiHBepTopsl NCNyNpoBoIHUEOBELIE, OGLLME TEXHHHECKHE YENOBKR

MoOCT 24607 MpeobpasoeaTend 4acToTe NGNYNPoRCIHMKOBEE, DEWHEe TEXHrHecKMe TpeboBanng

FOCT 32144 Jnekrprdeckas IWepriA. COBMECTUMOCTE TEXHWHECKHMX CPEeOCTE anekTpoMarHHTHaA.
Hopabl K3UeCcTEa JNEKTLMYSCKOR IHBPMK B CHCTEMaX JNeKTPOCHADMeHWA GELLErD HATHIYe WS

MoCT P 58027 (MOK 60633:2019) MNepegada INEKTPOIHEDIHM MOCTOAHHLIM TOKOM  BEICOKOMD
HanpAMeHWA. TepMMUHE U ONDEOENaHWS

MOCT PoS8028 (MoK 62747:2019) Mepegada  anNekTPOIHEDMHA NOCTOAHHGLIM TORGM  BRICOKOMD
HanpAasedna. NpecbpaiceaTend HanpaxeHua. TepMUHE 1 ONpETEneHKS

POCT P SO032 1 MNMepegada 3nesTRoIHERTHA NOCTOAHHBIM TOKOM BRICOKOTD HanpaxeHnA. PykoaoacTeo
no cNeyUdUKaLHHe ¥ NPOSKTRPOBAHMD DIUNETROB rapMOHKE HA CTOPOHE NEpERMEHHDTS ToKa. HacTe 1. OowmA
obaop

Moprmadasue—Npe nonsa08aHE HECTOALLWMM CTAHIAPToM UsnescobpaiHg Nposap@Te JEACTEVE CobITDYHBIX
CTEHOSPTOE B MHPOPMALHOHHDN CacTame obwers nons30eaHeA — Ha ofsumansHoM canTe $egepaneHors arsHroTes
N0 TEXHAHECKOMY PEFYIHMPOEAHAK ¥ METDONOMMA B CeTH MIHTEQHET WNKM 00 SEergqHomMy MHDOpMEaLYWIHHDMY YEa3ATEm0
aHAUHOHENbHLE CTEBHSEPTHR, KOTORGIA onyBnueoeas no cocToRHMH HA 1 AHBADA TERYLWETD MOgda. W No BLinycEam
SHEMECAYHOID MHPOPMALMORHOID yRa3aTend £ HayWoHANbHBIE CTEHSaPTE S 38 TERYWLAR rog. Ecni 3ameHeHd CokiNo-HeRA

Wanauue oduHansHoR
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CTEHEAPT. HE KOTODPbLIA OSHE HEQATVPOBEHHEA COLIMKER, TO DEXOMEHOYETCA WOTIONEIDEETE OERCTEYRILWYHE BEQCHKD 3TOMD
CTAHZAPTA C YHETOM BCEXN BHECEHHLX B OSHHYID BEDCHK MIMEHEHWA, ECAM 33MEHEH CCRINOSHEA CTAHOADT, HA ROTODLIR
OEHE OHTWPDBAHHER COBINKA, TO DEKOMEHOYETCH WCNOB30BATE BEQCWID 3TOM CTEHZAOTA © YHE3SHHRIM HBILUE TDO0M
YTEEPEIEHAR [MOMHRTAA ) Eony nocne yTeepeE0esnys HECoTORLWSM CTAROARTE B COLUMOHHEIA CTAHOAPT, HE KOTODER 248
JETHPDBAHHAR CORIMNEE, BHECEHD WAMEHEHWE, ZATPAMABAKILSE NONDKEHWE, HA KOTOPOE OSHA COBUIKA, TO 3T0 NON0HEHHE
PEHOMEHOYETCH TPHMEHATE B23 yyeTa paddore wamedHedwdA. EcnW cobinoqdeIA cTadoapT ormased Bea zamedsbl, 1o
NAONOMEHKE, B KOTOROM OEHA CORIFIKA HA HEM, DEXOMEHOYETCA NDUMAHATE 8 SacTH, HE 3aTDATWMERHOLWER 3TV CobINgY.

3 TepmuHbI M ONpegeneHun

B HacToRWeM CTAHOAPTE NPUMEHEHEl TEpMHHEL N0 TOCT P S9027, TOCT Po2028 n NOCT P 380321, a
TAKKE CREOYIOWHE TEPMUHE C COOTBETCTEYIOLLKMME ONPEOENSHNARMIA.

3.1 akTHBHEIA HUneTp (active filter): JnekTpuYeckiid YacToTHRIE DWNBETD, PEAKLME H3 FApRMOHHI
KOTODOTD NOMAHCCTRED WM 43CTHUHD 0GeCneduBasTcA YNpABNSeMLM NpeodbpasopaTenam HanDAMeHra o
PEMUME PEAMEMOMD BRaMEHHA.

3.2 aKkTHBEHLIA anesmedT [active element): MpeobpasoBatens TOKA WKW HANPDAKEHWA Kak CocTaBqan
YacTe TMBPRAHOND SKTHEBHOM HNETPA.

3.3 BUnonApHLIA TPAHIMETOR € HIONKPOoOBAHHLIM 3aTBopom: ETW3 [insulated gate bipolar transistor
(IGBT]: BsnonapHblid TPEHIMCTOD © NONESBLIM YILABENSHAEM, OTIHEAEMEIR W JanNdpacMBElA NyTeM Noga-dd
YNPRBMAWETND HANPAKBHUA MEXTY IMATTEDOM M TONeALIM YIPARNAKLLWM ANeKTROO0M (33TROPOM).

Mpuresanwe — Tepuuy BT3 (IGET) wononsayeTcn B HACTOAWSM CTaHoapra eae obusaid ons
nanyNpoEagHnEDERY NpHOCPoE, BENKHAEE ML 1 OTENOHSEMEIX N0 yTPEENAKILENY anBKTRoay. BoNsWWHETES pasganae
HACTORLLET CTAHGARTE B PABHOR CTEMEHN NPRMEHAMEl W & ODYTAM TANSM yETPORCTE © OTHMHHEHIBEM N0 YNPAENHOWEMY

ANBRTPOOY.

3.4 rubpuaHLIA aKTHEHEA hrneTp (hybrid active filter) AxTreHR GHUNETD. NOAKNK4aEMEI K CETH
MeQEMEHHOND WK NOCTOAHHMOND TOKS COBMECTHO C MACCHBHBM MMETPOM HNKW RoHOEHCaTOpHOW DaTapeei.

3.5 apyEypoBHeBLIM npecbpaloBaTenks HanpaxeHuwsa (two-level converer) MNpeocbpaiscpaTenk,
B KOTODOM BhIXOOMCE HANPAMEHWE MepeMeHHors Toka OpMUDYETCE © MNOMOWEND WHPOTHO=M8MNYNECHOA
RMOOYIALMH, © HWCNONEIORAHMERM JBYX IHAYSHWA (YPORHER) MCTOYHMER NOCTORHHOMD HAMPAEaHKS.

3.6 zanvpaeMbid NONYNpoBOOHHKOBLIH npuGop (lurn-0ff semiconductor device) Ynpaenasmsid
MoNYNPOEGOIHKKOBRIA NPWBoR, EOTODLIR BRIKMMOMAETCR NOCPEOCTEOM NOOadd yIpaBn\oLWans CcWriana,
HanpuMep, BRNCNADHLIM TEaHIMCTOPOM C HICNHWDOEaHHEIM JaTEODOM.

3.7 MHOrOYPOBHOBLIM NpeobpasoBaTent HanpAMeHda (multi-level converer). MNpeobpalocEaTent,
B KOTODOM BhIXOOHGE HANPAMEHWE NMEQEMEHHOTD TOKA (ROPMUDYETCE © NOMOWEND LUHPOTHO=MMNYTBCHOA
MOOYNALMK, CHCNONEIOBAHKMENM DOMes TOEX JHAYEHHE [YDOBRHER) MCTOYHWEA NOCTOAHKOM HANDANEHHA,

3.8 mMoayne GHNONAPHOTD TPAHIMCTOPA C WIONWPOBaHHLIM JaTeopoM (IGET module) Crnoacd
MEYNPOEGGHAKOBEIA NPXESE, BEINOMHEHHEA B SOWHCM KOPNYCE, COCTOALUMRE W3 OQHOTO WNE HECKOMBRAK
BHNOAADHBIX THAHIMCTOPOB C W30MNMPOBIMHEIM 3aTEOROM, © O00DaTHEIME OUODAMH.

3.8 oépatHLIA aWon; OO0 [free-wheeting diode (FWD): Canosoll nonynpoBOOHWECBLIA nprbop
o OMOOHCH  BONLT-AMNEDHCH  XAPAKTEDWCTHKON, BEMOYEHHBIR BCTREYHO-NApannensHO  GHNoNspHoMY
TOAHIWCTOPY © WAONKPOBaHHLIM 3ATEODOM.

310 mapannensHo-NoOCRenoBaTeNbHLIA AKTHBHLIA MHALTE (KOMEMHHPOBAHHBIM AKTHBHLIA
$HneTR) (shunt and series active filter), ASTHEHER hHNETP, B COCTAR KOTOPOND BXOAAT KaK NOCNEdoBaTansHa,
TAK ¥ NAPANNEAEHT NOGENICHEHHEE K CETH 80 COCTABHLIE YACTH,

3.11 napannensHbiA [WYHTAPYIOWMA) akTHBHLIA GrneTp (shunt active filter), AxTHBHBER $MNsTD,
MOAKMKKMEHHEIA K ANEKTRRHECKON CETIA NEpeMEHMOND WK NOCTOAHMOTD TOKA TAKMM 0Bpaaom, 4To OH HAXKoOWTCA
Mo, FoNHsE HANDAKSHAEM NEPEMEHRDND MNK NOCTOAHHOND TOKS (G4, PACYHOK 1),

3.12 maccHBHLIA PHNLTR (passive filter). SNesTpHYECKEHH YAcTOTHER DHUNLTE, PEAKUWA HA rapMOHHA KA
KOTOROTD ONPEOENASTCA HMMNEAAHCOM et KOMNOHSHTOS.

3.13 nocnepoBaTenbHbIF (CEPHECHLIA) AaKTHBHLIA GHUALTP (series active filter). AxkTHBHBIR dnsTD,
BEMIOHEHHEA B CETE NEPEMEHHOTD HAKW NOCTOAHHONS TOKa TakkMM 0DpaiomM, H4T0 Yepes HErd NPOTEKAET MOnHLIA
TOK HArEyasx (CM. pHCYHOR 2).

3.14 TpexypoBHeBLIA NpeopasobaTent HanpAmedda (three-level converter). MpecGpaloBaTents,
B KOTOPOM BhIXOAMOE HAMPAMEHWE MEepemeHHors Toka GOopMUDYETCE © NOMOLWEK WHPOTHO-MBMNYNECHOR
RMOOYNALMK, C HCNONEICEAHMER TDEX JHAYEHWEA {YDOBHEA | MCTOSHMEA NOCTOAHHOND HANDAKEHKA.

2
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315 WHpoTHO-MMNYNECHaA Mogynauwua; LM (pulse width modulaton PWMY Cnocod ynpaeneHus
npeaGpasoBaTensm ¢ HCNoNEIGEAHNEM BblCOKOYACTOTHEL MOOYMPOBaHHBIX N0 SNMTENEHOCTH NEPEKMICHEH WA
NOCTOAHHOMD HAMPAMEHHA HCTOYHAKE ANA NONYHEHWA BRIXOAHOMD NEQEMEHHOD HANPAKEHHA oNDegenaHHon
POPME: NOCNE CrNAKWERHWA.

4 HasHaveHWe W BUObl aKTUBHbIX hUNbLTPOB

4.1 Knaccudukauna akTHBHLIX hHnsTpoR

4.1.1 No pogy TOKa CeTK:
= AKTMBHEIE (DUNLTPE NEpeMeHHorn Toka;
= AKTHEHEE DUNETRE NOCTOAHHOMD TOKA.
4.1.2 No cxeMe NPUCOBORHEHWA K CETH (CM. NPHNOHEHKWe Al
= MapannensHiee (LWyHTHREYIoWHa ).
= NOCNEegoBaATENEHEIR (CEPHECHIE),
= KOMEMHHPOBAHHBIE — CEPMECHO-LIYHTHDYHILLME;
= TWOPHMOHBIE — WCNONBIYEMEIE CORMECTHO C NACCHBHLIMKA QUNLTRAMK MNK EATADERMK KOHOEHCATOPOR,
NOCHedoBATENLHOTS KW NAPANAENLHOTD BEMOYSHAA.
4.1.3 No obbekramM MCNoNbIoBAHWA
4.1.3.1 OAnA HecnonkIoBaHKa:
a) onA nepegady NoCTOAMHOND TOKA BeICOKOrD HANDAMEHHS,
£) B CETAX BhICOKOMND HanpaxeHua (110, 220 «B);
B} B pAChpELerMTeNbHbIX CETAX CPEAHEND Hanpawenna (&, 10, 20, 35 kB,
r} 8 pacnpedennTeNbHBIX CETAX HMAKOrD HANPAKEHKA,
A} B CETAX NPOMBILNEHHER NDEANPUATHA CLEQHEND W HUIKOND HANPAKEHKA;
@) B TATORLIX CETAX MENE3HEX 40pOr M CeTAX, NMTAIOWKWXCA OT TRIOBLIX NOLCTAHLLMEA,
4.1.3.2 Mo OyHELHMOHANEROMY HEZHRAYEHNKD,
a)l hHneToyIoWWe — ODECNeEYHBRI0WME TONBKD HNETDALKKD BhlICLLUAK TADMOHKK,
B CHMMETRUPYVIOWNE — OBECNEYHBAIDLIME CHMMETLNDOBAHME HANDAMEHUA,
B} JgMndupyiollve — 0GecnedMBallwe JemMnpUpoBaHRe DEIDHAHCHLIX KonebaHki ¥ NepexoaHBix
NPOUECCoR;
r) KoMBHHMpoBaHHBIE
- (PHUNETPO-KOMNEHCHPYIOWKE (¢ dyHEUMER DUNeTPAUMK M ESMNEHCALMK PEaKTHBHOA MOWHOCTH),
- (PHRET PO-CAMMET PHPYIOWHE (o DYHKLWER rNbTRaUMH M CHMMETDMDOBAHMA HANDAMEHHA],
= (prneTpo-aesndypyiowme (¢ $yHELBER DANLTpauWE W JeMndupoBaHya  DEICHAHCHBIX W
NeEpPexodHbIx NDOURCCoa ),
O} nonHoyHELMOHANbHBIE — 0BECNEYMBAIOLIME KOMNEHCALWIO PEAKTUEHOR MOLLHOCTH, DUTETPALMKIO
H CHMMETPUDOBANKME HANPAMEHHA, ASMNDUPOEAHWE DEICHAHCHEE W NEPEXCOHEY NROUECCOB.

4.2 Tunet nonNynpoBoaHKKOBLIX NPUBOPOE, NDHMEHAEMEIX B AKTHBHBIX (IMNLTPax

B HacToRWEes BpEMA B AKTHBHEE DUIETRAX BOIMONMHO MDMMEHEHNE CUNOBEX NONYNPOBROTHAKCRBLIX
NpKBopoB TREX TKNoR!

- METENN-OKCHOHBS NOMYNRCROOHUEOEBIE NONEBRE TRaHsueTopE [MOMN-TpadakcTopel (MOSFET)):

- GHNONADHLIE TPAHIMCTORL C MACNMPoBaHHEM 3aTeapom [ETHE (IGETY];

= Janupaemea THpHUcTopk (GTO) ¥ NPOMIBoOHEe OT HEX NPWOCDE, TAKWE K3K KOMMYTHDYEMBIE N0
IATEOQRY IANMPAEMBE THPKUCTOPR (GOT) M JandpaeMes THERCTORE GO BCTPOEHKEM apakeepom (GCT).

B anekTpr-eckHx aKTHEREX GHNsTRax cneayet NpMMesaTe BT,

4.3 XaparkTepucTUEM CUNOBLIX NOMYNPOBOOHWKOBEIX Nprubopos

XApaAKTEOMCTHEN CUNOBLIE NOMNYNPOBOGHMKCELIX NoWbopos NpMBegeEHsl B Tatnuue 1.
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Tabnuua 1 — XapakTepusSTvin CHNDBRIE NOMyNPOBOOHMEOERE NpHEopoa

Tun npubops Khace nanpewenns, o8 Tax, A Epoma QuENYEHdR, MES
MOO-TpasarcTope 05—0.8 100—200 0.1—0.25
Janvpaarbls THOKCTOPR! 5—8 4200 —a
BTH3E 1,2—3.3 GO0—3600 1.2—1.5

4.4 Tenkl npeobSpalosaTenci ONA AKTHEHBIX UNLTROB

4.4 1 B coctape akTHEHsx DWNETPOE MOMYT NPUMEHATECA NPe0Cpaz0BaTend JEYE OCHOBHEX THNOR:

- npeobpazosateny Toka (MT), B 3pewe NOCTOAHHOND TOKa KOTODBDX WCHONBIYIOTCA WMHIYKTWAHLIE
HAKOTHTENA IHEDTHM,

- npeobpasoBaTend sanpisadia [TH), B aseHe NOCTORHHOM TOKE KOTODBIX MCNONLIYIOTCA 8MESCTHLIG
HAKCNWTENW IHEDTHM.

4.4.2 MpeoSpasosaTenid Toka

Pexum pafote MNT onpegendetcA HandYqenM B 3BEHE NOCTOAMHOMS TOKA KaTYLWKW WHOYETHBHOCTH
(pEakTopa), WMEenWen GoNswoe CcOoNpoTHENeHWE ONA BCErs cnekTpa funeTpyemblx rapmonak. [Ona
ofecnedeHHA Hagnewawen pasoTet HeoBROOMME, YToGbLI TOX NPOTEKan Yeped KaTylLuky WHOYETHBHOCTH
HETPEPEIBHD. ECn B K3KGR-TO MOMEHT BREMEHW KOMOSHCAUWA rApMOoHWK He TpebyeTcr, To HeobrogumMa
OEECNEYH Ty COpOC IHERMAW, HAKONNEHHOA B K3TYWEE AHZYETMBHOCTH, MNH NOKanYIonaTs 88 B NPEAenax
npechpaioraTend. Cxeme 0aHodasHon W Tpexdassors npecbpaloeatenait TOKa NPHBEOEHE Ha PHCYHEE 1.

1) Opmdennsd eolperscosmm. Tom

J% J%
1 lr
J%ﬁ J
FProyHok 1 — Cxems

| ;
el o npacGpazoeaTanai Toka
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4.4.3 MNpeoGpaioearend HANDAKSEHAA

Pesxum paboTel npeocbpaioeaTend HanpaseHdn, paboTawllero B E3YecTEE aKTHBHOMD OWNLTRE,
CNpEdenseTca HanW4WMeM B J8eHe NOCTOAHHOIS TOoKAa KOHOSHCATODHOR Dataped, WMEIOWEH HHIKOES
COTNPOTHMENEHHE ONA BCEMD CNEKTRa GUNETPYeMEBX rADMOMKE, XAPAXTEPHOE ANA MCTOYHKMES HanpAxeHKa. [na
CETH NEPEMEHHOM TOKa NPesdpaioBaTenk HANDAKEHAA TAOKE ABMAETCA MCTOMHMKEDM HANPANEHKA,

CremMal NpeobpaiopaTansi HanpAXeHHA NpHEedeHs Ha PUCYHKaR 2—5.

OoHodEInbe aKTHEHES GWNETPE OCHOBaHLE HA ogHodasHelx MOCToBsX npechpailoBaTennx
HaNpPAKEHWA [CM. pUcyHOR 2al].

B DONbWWHCTBE CAy4ass 8 CUCTEMaX SKTHBHON fuNesToauWd ANS CHCTEM HWMIKOro W CDefHern
HEMNPAKEHWA WCNONE3YHNT TREXMaiHee Npeobpasoearteny [cm. prcyior 267, XOTA TANKE MOTYT NPAMEHATL-
CA TEH OTOeNbHMLIX oaHodaaHsx Npecbpaiosartend. TpesypoBHeBbli npeodpasoBaTent [cM. prCoyHOE 28)]
HCTICNELIYVET ANA MUHWUMKXIALKMA TOTEDE KW NPA HECDROOMMOCTH ANA YEENAYEHNE MOWHOCTH. 3Ta CXeMa TAHE
MOIBCNAET OCYLUECTENATE CHMMETDHROBAHNE HANMPRKEHWA CETH,

Mogynessle MHoroypoEHesse npeobpaszopateny Hanpaxedda (MMIMH) cocTasnamT M3 ogHOTANHBIX
MOONen, KawOkii Wa KOTODLIX ABNASTCA NpeobpasoBaTencM HanpEseHWRA, cnocobHbiM DERCTBOBATE B
peme WM, 4To NoaBonAET Nony<aTk BRMCORYH YacToTy Moy TALWK NEW OTHOCKHTENLHD HEDONLLWOR YacToTe
WM oToeneHex Moayned. Ha pUcydke 2r) NpUaeneHsl BoasokHble cxamsl MMINH, cocToAwmWe Kva ooHo=
pasHBIX MONYMOCTOBEX Mp M [cM. pucyHok 2ri] 1 mocToaeix M [Cuw. preyHOK 2e)] Monynei, COBAWHAEMBIX
NOoOCHeasBaATENLHO O NopTaM nepenedHor Hanpseedus. MWMMH roseonasoT HapallKeaTe HANDAMEHWE
npeotpazosatend 4o 35 KB ¢ Beiwe Be3 HenonbIcBEAHKE COrMACYINUW MK TPaHchOpMaTopos.

5 AKTHBHBbIE PUNLTPLI B 3NEKTPUYBCKHUX CETAX NepeMeHHoro Toka

51 OBnacTe NPpHMEHEHWA AETHEHLIX QHALTROR

AKTHEHENE UNETDEl PRKOMEHOYOTCA K NDUMEHEHMM B CETAX C NOBLILUSHHEIM YROBHEM KONehamHuil 1
NPOBANSE HANPASEHKE, MCKAEH WA CHHYCOMAANEHON DopMBl M CUMMETDMH HANPDAXEHHA B DaCNDen e TE k-
HeX W NEpefainlHMy ANSKTPUYecKMy CeTAX, 3 TAKKE CeTAX NPOMBILUNEHHBIX NEPEANDMATANR, BhiIkEIRMbIX
HANWHHEM HEMAHEAHED JHHAMAYSSCKAE HArPYI0K, TRAKAK KK

= NpechpaiceaTentHele NOOCTAHUWM MNepefady aNeKTPOIHEDTHM NOCTORAHHBIM TOKOM  BRICOKOM
HANPAXEHKMA;

- THDHCTODHEE BRINDAMWUTENM, paDOTAMMLKE B UHETAYHO-AMOVIECHOK  DEXKME  NOTpedneHus
ANEKTPOIHEOMAM [HE ANEKTPOR0IAX NEPeMEHHOrD TOKA, B MOLWHEX ANEKTRODHNIMYECKMY YOTAHOBKAX ),

= YACTOTHLIG ANEKTRONPUBOAL MPYI0NO0LEMHEX MEXAHMIMOE [LIAKTHEIA NOOLEM ), NPOEATHRIX CTAHOE;

= ANEKTEOO0YIOALIE eYM NOCTOANKOND W NEPEMEHHOND ToKA,

- INYODecUEHTHEE TaMNbl, KOMMLICTERE W TENSBHINOHHEIE NEHUEMHMEA | T. 1.

Coobo abdesTHEHG NPUMEHEHKE SETHAEHLIX DHOBTPOE NPEM  OSACTEMK MOWHOR GHHSMAYECHK
HIMEHRIOWERCA MCHAMIAKWEN HArPY 3HK.

JonycTMese YLOBHK MCKaEHnA onpegenen B NOCT 32144, NOCT P 58032 1.

Mpumadadke — B otnmysde o7 NaccHEHER ANSTO0E, PACCHHTAHHEX HE paBOTY NpY ONpeOeneHHLX YacToTax,
AKTWEHBIE HUNETPR OCYLUSCTENRINT NOOEENEHIE MCHASEHWWE MAPMOHNE B WWPORDM QWBNa3gHe Y8cToT, B yCNoBMAK,
KOIE KENDNEI0BAHHE NACCHEHEIX HANETPOE HE YNYHILAET, 3 DaWE YRVOLWAST CHTYELNK.
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PurcyHox 2 — Cxemie npacbpazosarensi HAERPREHEHURA

5.2 PYHEUHOHANEHLIE BOIMOKHOCTH AKTHEBHBIX (DUNLTPOR

Mpr obBocHOBAHWK NPAMEHEHWA SKTHBHEYX SWNLTPOE HEODKOQUMO yYWThiBATh WX CRegyiolHe
MYHEUAOHANEHBIE BOIMMOMHOCTH.

- MpdreKTHBHOE NOQABNEHWE TAPMOHKK, DaMe B CNy4as O4Y4eHb HWM3KOro WMNEgadca ceTd Ha
raprMoOHAHaCKME HaCToTax,

B
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- NOOAEMNATE OOHOCBEPEMEHMHD  WHPOKWA CNEETD FapMoMKE W OCYILECTENATE  CHMMETDUDCEaHWE
HANPAKEHRWA OOHAM SHRNETEOM;

- OCYLUECTRNATE NOJaRNeHHe CYETrapMOoHMSEcidy sonebaHnA;

- ofeEcnNeduBaTh YCTORYMBOCTE PaboTel COBEKTOR MANDHR reHepaLkn,

- AKTHEHEE (IUNETPE MOryT JeMnupoRaTe BOIHHMEIIOWME DEIOHAKCHLIE 1 NEPEXOOHLIE NDOUECCSl B
CETH BE3 MCNONBZ0BAKMA DEIRCTABHLIX ANEMEHTOR,

- AKTHEHEE DWNETRE MOTYT NagannensHo OCYWESTENATE KOMNEHCALWID DeakTHBHOW MOLWHOCTH W
CTADMMAZIALWIO HANDAKEHWA CBTH,

= HIMEHEHWA NOoANEwaWks PUNETPAUKMKA TApPMoOHKE MOTYT DObiTe [POHMIBEOSHE NepeHaCcTPHIKoR
MPorpaMMHorg 0SECnegYeHna;

- ABRTOMATW4ECKAA aJanTaUqa K MAMEHEHWAM B YACTOTE W YROBHKD FADMOHHK CBTH,

- ABTOMAETHYECKaA afanTauWA K MIMEBHEHWAM HacTOTHOR XapasTepucTHEM CETW, HE0SNogWMBIE
IKCMAYATAUMOHHEE NOKAIATENM O0CTATIINTCA, JaME SCNM HMIE0AHS CETH H3 YacTOTE rApMOHKKN H3MEHAETSA
B WHPOKOR JHanaioHs,

= TNPHMEHEHAE SKTHEHLIX PUNETPORE B COCTABE PUNETRO-KOMNEHCHUDYVIOWMY YOTPORCTE NEepEMeHHorD
TOKA, COCTOALIME M3 TPYNNBl CTYNEHYATD DerynMpyessly GMnsTRO-KOMIESHCUPYIOWWE YCTROWCTE, MCNCNb-
IyeMbis ONA NOGCTRPOAKEM DEAKTMEHOR MOWHOCTH, MOIBOMAET COXPAHWTL @YHEUWK hHNLTEaUWMd Np9
CTHMEHYEHAR HacTH NAacCHBHBIY DVNETPOE NPH CTYNEHYATOM PeryNWDoEa A DEAKTHBHON MOLWHOCTH,

5.3 TpeGoBaHWA K COCTARY pac4YeToR

531 Bwbop TWNA, MOWHOCTH, ADYTHX NApaMETDoBR SKTHEHbLIX DWUNETROE B INeKTPHYeCKHMX CBTAX
OCYLUECTEMASTCA B COOTRETCTEHM ¢ Tpeboaanuwamd MOCT 24376, TOCT 24607, NOCT 32144,

5.3.2 Cocraa pacyeros

MprHATHE PRLIEHAA O NDPHMEHEHWE aKTWBHMONS GuNeTpa, BuBop erc TMNa, NapameTpon W MecTa
YCTAHOEKIA OOMT4HE DCHOBLIBATLCR Ha DRAYNETATAK PACYETOD W HIMEDEHWA!

- NOKaIaTENSA KaYECTES HANPAMEHMA B YCTAHOBMBLUWMNGA W OMHAMHYSCKA WIMEHARLIANCA PEMWMAaX
HAFPYIKW CETH,

« OMHAMWYECKOR YCTORYMBOCTIA MeHEDHPYIOWErD oGopyOoEaHNA M OBMFSTENEHOA HArpyIKe,

- HECHMMETRWYHLIX YCTAHOBHBLUMKECA 1 QUHAMAHECKMX PEMUMOB TpeXhaiHbIX CETEN,

- AMNEKTROMATHWTHEIX NEpENdHBEN NRPOLUSCCOE NP ABAPMAHLG W NNAHODEX KOMMYTIUWAX B CETH;

« TEXHWAKO-3KOHOMAYECKHX NOKAIATENEA aNETepHATHRENLIY BAPHANTOR.

ONA aeABNEHMA TEXHWYECKOND adiberTa or NpMMEHEHWA aKTHBHOMD HMNETPa PacYeTsl CNegyer
BLINCMHATE B BAPHAHTAXN! ¢ NACCHBHLIMK DHUNETPEMA W © AKTUEHEIMK DWNETpasmK. NpUAATHE pelleaHEA O
NpKMEHEHKIE aKTUBHOMD UNLTpa chNedyeT OenaTe Ha OCHOBE COMOCTABMEHWA TEXHWIKD-3HDHOMWYECIN
NOKAIATENeR anbLTepHATHBHEN EIPUaHTORE.

5.3.3 TpeboBaHWA K pACHETHLIM MOOENAM W METOOAM NPOBLOSHWA PACYETOR

B pacyeTHYIO MOOEME CETH (YACTH CaTH] AOMMHL BkiTe BRMNOYEHI!

= TpaHcopMaTopE, NDWCOSOWHEHHLIE K LUMHAM B TOUKE TOOKTIOUE HMA aKTMAHONS QUNLTPa;

« NMATAIOWAA CeTh {MOoWET DOwiTe oTofipameda peaKTAMCOM KOPOTHOMD 3aMBIKAHWA B HODMANBHORN,
ABAPHAHOR W DEMOHTHDR cxemax)

- MCHAMAKLWAR HAFPYIna;

= AKTHEHBIA DHNLTR.

FacdeTel cnegyet npopoduTe C MCNONEI0RIHAEM TREXDATHE PACYETHE MOLEnNal.

PacdeTsl HEOBXOOMMO BRINOAHATE GNA HODMATEHONA M OCHOBHEX PEMONTHBIK CXEM INEKTPNSRCKOR CETIA.

AKTHEHEIR @HNETD DOMKEH OTOSDEKATECH KAK WY HTUPYIOWAA BETERL C QYyHELWEA NPOBOOMEMOCTI, DABHORA
YACTOTHO-32BACHMON NEpenaToqHoN QYHELMKM PENYNATORA, HYNK KOTOPOA OOMEHsl CORNAJaTE CO IHAYEHNAMIA
YACTOT NOJABMASMEE TADMOHKE, DEECNEYMBAR WX WYHTUPOBAHKME, NOOOSHD NACCHBHOMY DHNETRY.

53.34 Cxembl NPHCOEOMHEHHA AKTHEHLIX HUNLTPOR

5.34.0 NapannensHeld (WyHTWRYIOWAR) 3KTHEHBR GHMABTP

WyHTHDYIOWMR  aKTHEMEIA  DUNLTE  TOJENOYANT MApannensHo © CeTelr NePEMEHHONS  ToKa
[caa. prcysor 3a)]. ARTHaHsIR GrNeETD QOMMEH MHHETHPO8aTE TOKK rapMolig, $a83a KOTOpbIX MpOTABONONOMN=
Ha Paie TOKOE MCEAEAKMWE FApMOHWE, MeHEMMDYEMBE HCKIHAKWEeR HAarpyaKon. JTH rapMoHrYeckre ToKM
KOMNEHCARYEST GRYT APYTa, B peaybTaTe Yers peayneTHRYIOWWA ToK CCTAETCA CHHYCOWMOANLHBIM.
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LUyHTHPYRCLLMA AKTHEHLIA DUNETD A0MEEH DhiTE DACCUATAN Ha NONHOE HANDAMEHWE CETH C Y4eTOoM CXe-
Mbd NPACOSOMHEHHA. HENOCOSOCTREHHOE NPUCCEOMHEHRWME, NOCNEA0BATANEHD C NACCHBHLIM (UNLTDOM ANK
KOMOEHCETOPHOH SaTapeei, Yepea cormacysailkbi Tpadc@opMaTop, M MONHBIR TOK ApMOHKME, MeEHEDHpYEMEIX
HENMHHEAHOH HArDyY3KoH.

5.3.4 .2 MocnegoRaTensHEER (CEpHBCHEIR) GHTUEBHBLIA hHnsTp

MocregoearensHEE (CEpHUecHBIR] aKTHEHBIN MNLTD COAOAET TARMOHMEM HANDAMEHAA, NROTHRCMONOH-
Hiblg MO HAIE FAPMOHUKAM WCKAMEHHOR ceTi. MNpuMeseHHe DUNETRa, NOOKNOHEHHOrs NOCNeOoRATENEHD ©
BEIOETEHHOH NAHAEHR [CM. NPWNOHEHAE & W PUCYHOK 3G)] ANA YyMEHBLEEHWA BIAAHKS ACKAKEHWHA HanpRAMEHHA,
KOTODBIE WMEIOTCA B CHCTEME MEeperMeHHMD TOHA, PeHOMEHMOYETCA ANA MOTPeSWTeneil, NUTII0WWECA no
BRINEMEHHOW NuHMY. Takol UNETP TAKKE MOMET WCOONBI0OBATECA ANS ASMIQMPOBAHWA DeI0HAHCHBIX
KONEGaHKA, BblabBAEMBIX HAMDYIKOH,

MocregoparensHEE (CEpHUETHBIR | AKTHERBR DWNETD NOOKNOYEMT K CE8TH HENOCDEQCTREHHD MK Yepes
CEPWECHRIN TpasuchopMaTop, HOTOPBNA OOMEeH ObiTk DACCUYMTIH HaE CYyMMapHE OBLWMA TOK Harpyikd M
HANDAMEHNE FAPMOHKE. MOWHOCTE COpUECHOrD (DMNETPa B 2—3 paia HAKe, Yen MOLHOCTE MCMOsIYEMOnd
ANA 3TOR UenH WyHTHpyioWwero DunsTpa.

5.3.4 3 MapannenkHo-NocneaoBa TeNbHbIR 3KTHEHBIA HNLTD

Men HeobXOOUMOCTH OOHOBDEMEHHOH KOMNEHMCALMKE HOKSWOHKE, COANARASMEIXY KAk CEThID, TaK M
HEMPYIROA Bl DENEHHDN NUHAK, MOHET BbiTh PEKOME HOTEAHO NPHMEHE HHE YOTROHCTEA SKTHBHON RUNETRa LM
KOMOHHKHPpOBAHHOR NapannensHo-NoCNefoBaTeneHoR KOHQUIYPaLWA (Ch. prUcyHoK 4). DOMEH MOWHOCT LY
MEROY NAPANNENLHMOR ¥ NOCNEO0EATENEHONR YACTAMK TAKOM MUNLTPa OCYILECTRNABTCA Yeped oblWwes AREHa
NOCTOAHHOND TOKA.
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5.3.5 PekoMmenOyemMbie BADHAHTEI NOAKNOYEHHA AKTHEROM QMNLETRa

ParoMeHIyeMEE BADHAHTE MOOWIKYEHWA AKTWBHOMD MWNeTpa anA sawBonee oblywx yonopwia
NPMMEHEHKA B CUCTEMEX HW3KOTD M COEOHErD HaNpAMEHHA NpUBegeHs! B Tadnuue 2.

Tadnwya 2 — PexomMeHOyeMble BEAPHEHTEI NOOXMKHEHWMA SETHEHOM SMNETRa

Harpyaka
Cate
RS e bt e TR ] e R A BT
HepcxameHan — Mapanneneroes
WcrasesHas nl:GJ'IB.QIIIBETE.I'IbHUE nDU:"IEEDEHTGﬂhHD—I'IHFIHHFIE'ﬂhHEEI

Mps MCNONBIORAMWA NACCHBMEDX (HUNETPORE B NPechpaloRaTensay NOCTOANHOID TOKA OAHOBDEMEHHD
W AnA MUNETPaLMK, 1 ONA KOMNEHCALMK PEAKTHBHDN MOLWHOCTH NYTEM CTYNEHYaTOND HIMEHEHWA EMKOCTH
KOHOEHCATODHON BaTaped MomeT GwiTe DEKOMEHOCBAHA CXEMA OOHOPOOHOM MHMNLTPO-KOMNEHCUDYIOLLErD
YCTPOWACTEA, COCTOAWARA M3 HECKONLEWK NACCHBHEIXK GHNETROR (OOHOPOOHEIX IBEHLER), HACTPOEHHEIX Ha OOHY
YacToTy M MCHONEIYEMEX AN KOMNEHCALUMM DEaKTHEHOW MOWHOCTH. DYHKLUMA MUNETPALMA FApMOHHE NPW
ATOM NONHOCTEK AOANATABTCA Ha AKTUBHEIR PUNLTD.

5.3.6 3aWKTa OT CEEPXTOKOR W NepeHanpaAMeH WA

5.3.6.1 3alWuMra oT CEEpPXTOROR

Mpy CEPUECHOM BEMICHEHMA AKTHBHOM UNLTRE OH JOM#EH SbiTh 3AWYHTUDOBIH KOBMMYTILMOHHLIM
annapatoss, ODECneYMEINWHM INeKTpocHabMenHe noTpebMTened NpW BeBOOE AKTHEHORD UNLTRa W3
paboTel GNA CBCMYRWBEHWA KNK peMOHTa.

B rdGpioHcm akTueHom ©uneTpe © BENI0YEHENM NpeodpasosaTens NocnegoBaTensHD © NaccHBHbLIM
PUNETEOM WNK KoHZeHcaTopHoR BaTtapeei NpectpaloeaTent GOnHeH GbiTe JAWYHTHROBAH KOMMyTaLMOHH I
annapaTtos, obecnesKBaInwWAM paboTy cucTeMsl PrNBTDELWY NPW BeEcOe Npecbpaioaarend 13 pabotw AnA
COCMYHMBAHKR UNK PEMOHTA.

5.3.6.2 3awmra o1 NepeHanpRMeHIin

B riSpMoHcmM akTWeHOM DHnNsTEe © DENI0YEHWEM NpeotpasosaTens NocNegoBaTensHo © NAccHBHbHA
fUNETEOM WNK KOHOEHCATOpHOA Gartapeed npeobpasoeartens JoMHeH ObiTh IAWYHTHROEIH HENHHEHH b
CrPaHAYMTENREM NapeHanpAxeHnt, checneqrpaowneg sawnTy NpecipaosaTend NpW EopOTHOM 3aMBIKa MM
B NAHHW 3NEKTPONe Pegasi.

6 AKTMBHbIE (PUNLTPLI HA CTOPOHE NOCTOAHHOrO TOKA

6.1 O6wre ceeneHMA

Uenuis ynpagnedvs akTHEHEIM SWNETROM NOCTOAMHOMD TOKA ARMNASTCA NOOABNEHWE TOKGE FAPMOMAK
B MAHEA NOMNoCa WHNK B NWHAA 3338MNARLLENS 3NeKTpoga Tak, YTo8el NoMexd B TenedoHHbIX NHHHAX,
HEXOOAWWACA NOENHUIDETA OT NMHAR 3NeKTPoNepeaaH NOCTOAHHOMS TOKS BRICORKOND HaNpAMeHa, oCTaBanHis
B OONYCTUMEBE Npeqenax. AKTHEMbE GUNeTp cO3daeT TaKwe BURTYANEHYH JemMndupyIoWwyio  Lenks,
CNocoGCTEYIOWYIO DRICTROMY JATYXAHWIO NEpExXogMeY KoNebanyit B MAHKK NOCTOAHHOND TOKS, ARNKIOWERCA
BbICOROOOBDOTHON KONebaTens ol CHCTEMO.

SECNNYATALWOHHEIE MOKAIATENKH AXKTHEHOMNS QWNETPaE NOCTOAHHOIS TOK3 B MeMcHCTemHok [NTEH
nNpHBeneHs B NEANCHEEHWK B,

6.2 OfwHe TPEGOBAMWMA K AKTHEHLIM UALTRAM NOCTOAHHOM TOKA

6.2.1 TpeboBaHWA K YPOBHE WCKAXMEHHA

TpeGoBaHWA K YPOBHIO HCXAMEHHR NPEOCTABNAINT B BAOE IARMOHWYECKAX COCTARBNAKLLWE TOKOB B MHHWA
MOCTOAHHOM TOKA MW 8 BHOE HABEGEHHONS HANDAKEHKA B MYNoTETHYECKOR TenedOHHON NN

- HABEOEHHOE HANPANKEHWE TANSTETHHECKON TENedoHHOR NHHWA ANWHCH 1 KM, pacnonoseHHoR Ha pac-
CTORHKK 1 KM OT BOAOYWHOA NHHAK INeKTRONepegaqdH NocToOAHHOMD TOEa, QOMMHD GhiTe MeHswe 10 MB npr
paboTe nepegadn anexkTpoadeprvd NMTEH B morononapHom pessme;
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- YCPEOHEHHER ¢ NepuoioM yopelHedds 1 MU NCODOMETPUHMECKKMM TOK BOAOYLIHOM  THMMMA
INEXTOOMEPEOSYA OOHOM NoONIOCa HE OOMKEH NPeBLIWaTe 400 A,

6.2.2 HapegeHHoe HANDAKEHHE W JKEHWBANEHTHLIA NCOPOMETPHUYECKAN TOK

6.2.2.1 HaBenewHoe HANPAKEHWE U 1 JHBHBANEHTHEA NCopoMETRUYECKMA ToK | onpegenaoT no
CRenyoWMM gopMynam:

L1
|I"Ilinl:l =JE{EEan'rn 'pn}?‘ 1y
fi=1
1 50
e T B %“‘ﬂ 3 (2)

rae f — 4acToTa rapMoHKKM N-ro NOPASKE.
M — BIaMMHAA HHOYETHEHOCTE MEHOY TENedoHHOA NHHEER W CUNOBOA NHMHWER:
|, — COCTABNAKOLWAA TOKS M1-M rapMOHH KA,
P, = n-il NCOEOMETPUYECKHA BECOBON KOIDDUUMENT, PEROMEHO0BAHE MEKIYHAPOOHEIM KOHCYIETATIR-
HblM EC8ATETOM RO Tenedromua 1 Tenergatgin CCITT [1] {om. Tacke Tatnuyy 3);
Dy — NCOMOMETPUHECKHE BECOBOH KOIMMOUUMEHT 4nA 18- rapmokikig
k, =1 = nfB00.
B pacqyeTax cnefyeT yHuTelBaTe KAHOHWYaCKWE rapMoHiik n = 12, 24, 36, 48, a TaioHe HekaHoHHYaCHHE
rapsMoHded go n = 50,
6.2.2.2 NMcodoMeT prYeckii BECoBoR KoIpdMukesHT

MoodromMeTpHecknid BECoB0R ¥oachbMUMEHT Ha BuIGpaHHBIX YACTOTaX NPHBEIEH B Tabnuue 3.

TaGnuua 3 — IHa4EHUA NooPoMETPHYECard Becosord koadyHadTa

Yacrara. Ty 50 100 300 G000 00 1000 12040 18040 2400 000
rt 1 2 Q 12 14 20 24 a6 48 &l

KosdupuumeHT o 0,007 0005 0.295 0, 754 1.0 1,122 1.0 0.76 063 [ 0,525
Py ® Ky 0,00004 0.001 0,111 0,585 1.0 1,403 1.5 1.1 1R02 | 1969

6.2.3 CxemMil NOOKMNIOYEHHA AKTHEHLIX UNETPOE NOCTOAHHOND TOKA

§.2.3.1 BoamONHBIE CXERM bl NOOKMKYEHAA AKTHBH bIX PHUNETEOR & ooy NpeobpaiopaTena NoCTOAHHOMD
TOKA BLICOKOTD HANDAMEHHUA NDHES0EHE HA PUCYHKE 5.

6.2.3.2 OCHOBHOHA CHEMOR, pPEeroMEHOYEMOR ANA NOSKMICHEHWS SKTHBEHbIX (UNETPOBE B CHCTEMAaX
MOCTOAHHOND TOKS BRICOKOND HANDAMEHWA, ABMASTCA TMOPUOHAR CHEMA sakTHEHLE UNETE Tx, BENIOYRI0WARA
B ceba akTHaHBLIA anemMedT (NpeobpalocpaTent HANPAKEHHA), CoBQMHEHHLIR NOCNEAOBATENLHD © OOMHO- MM
OBYXHYACTOTHEM NaCCHBHEIM ANETROM.

§.2.3.3 HacToty HacTPOMEW GOHOYECTOTHOND NACCHBHOMND GHNETRE DEXOMEHIVETCS BuDHpaTe B cape-
OHHE Mes 0y YAacTOTAMM HUALEHA YacTH CNekTpa hHNETRYEMBIX FAPMOHAE (HANDUMED, B CNYSAE MCNONLI0BAHMA
OpeHafuATHDaIHOR CHeMel NPeobpaineaUya, Uenecoobpaiid HAcTPOWTE NACCHBHERA $HMNBTD Mesdy
OOMHHAOWATON W TPMHAOUATON FApMOHMKAMM, T. €. Ha JBeHaguatyio). Tem camen OONerdapmTos Yyonopua
paboTe akTHEMOro ouneTpa, oGecnNeYWBaIoLErs KOMMIEHCALMIO FAapMOMME W 43 YacToTe OoMHHagUaTo
rapMOHAEA, W TRDAHAZUATOR.

6.2.3.4 KaTywka WHGYKTHMBHOCTH, BXOORALWEA B CcocTae riBpuawore wWnuTpa, OoMmeHE BeINONHATE
EYHELME OMRaMUYeHHA DAIpAOHONS TOKA KOHOSHCATOPHON BaTapen Yepas akTHEHEK UNETD NDM KOpOTEOM
FAMEICIHKAA HA NTAHMK TOCTORKHMOND TOKA,

6.2.3.5 [nA 3awwTel oT NEQSHANDAXKEHHA AKTABHbIH INemedT rwbpugHoro GuneTpa O0MmEeH ChiTh
AALMLLLEH OFPEHUHUTENEM NEDRHaNDANMEHMA.

6.2.3.6 BaprauTel NOOGKNICHEHWR AETHEHBIX hHNETROB NO cXemam 2—5 [CM. PHCYHOK 5) ANA Menoneso-
BAHWA HE PEKOMENTYIOTCA.
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6.2.4.2 MaccyueHas 4acTh

B ka4qecTee NACCHMBHOW YACTH NPHMEHAIOT OBYKHACTOTHEIE MNH OOHOHACTOTHRIE HACTPOEHH LS BT DbI.
Megesli BEAPWAHT MNO3E0NAST YMEHLWHTE CTOMMOCTE NPEsBpAI0BaTENA HaNpRHEHWA akTHBHOMD DWNETpa M
OSECTEYnTs HAQNEHALWHWE ILCANYATALMOHHER NOKAIATENW, BCNH 3KTUEHAA YacTe He paboTaer.

B npoekTax Nepenay NoCTOoOAHHLIM TOEKDM BEICOKOMD HANPAMEHWA C OAAHHBIMKE MTAHUEMH NAcCUaHanR
YACTE AKTHBHOMD MNBTPA NOCTOAHHOIS TOKS MOEET ChiTe BhINOMHEHA 83 PEIMCTHMEHBIX INSMEHTOR ONA
OemMnHpoBaHHA PEe30HaHCHLE KONebaHWd B CUCTEME B UENoM, NOCRONBEY pEsdM  DeMndrposaHna
OEECTIEYMBAGTCA CAMAM SKTHUBHBIM DHNETPOM.

§.2.4.3 TpebopaHWA K HIMEDHTENLHOMY NpeobpasoeaTenio Toxka

MamepuTenskeid Npeobpasoeartens TOEd APMMEHSIOT ANA M3MEDEHWA TOKA B NWHWW. B kasecTee
WIMEDHTENLHOM NPechpaIoeaTend ToKa MOMyT BkiTe HCNONBEI0BAHE CREdYHIUWE CReJcTEa:

= KaTy¥lWka PoroBcKora,

- BOMNOKIHHO-ONTAHECKWE WIMEPHTENEHER TPAHCHODMATODR TOKA,

- OAaTHRKA THMa LEM, ocHOBaHHLIE Ha WCHoNE30BaHHd acdbdekTa Xonna.

Ona ofecnedeHdA Hagnexaweid paboTel akTHRHOMS PHNETRA NOCTOAHHOND ToKa HEODXOOHMMO WMETE
Mo MEHBELER MEDE O0WH WIMBDWTENBHLIE NpecDpailoBaTens TOKa B KEEO0M NOMOCE NOACTaHUWA, FOg
YCTAHOBMEH{ B AKTHBHEN{E) UNETPI bl ) NOCTOAHHOMS TOKA.

MamepnTensHelid  NpeobpasoBaTents NPUCOS0WMHART K CUCTEME&  YNPaBNeHWA nocpeacTEoM
OATOBOMOKOHHOMD KaBena (CM. pUCyHOK 7) M 3aNHTLIBa0T,

- OT TpaHchopMartopa ToKa rapsMoHHE, NPOTEKaKWHE Yepes dunsTe,

= OT cOopkK oTOANEMENTOR,

= OT aKkysMynaTopa.

HMamepHTensHER NpechpaicsaTents JOMKEH yO0BNETEOPATE CNeqywHM TpebonaHWAm,

- OBECneYHBaTs WIMEpEHWE UWPOKOTS CHEKTPa FapMoHWE Ha oHE NPOTEKAHWA AHAYWTENLHOND
MOCTOAHHOND TOKA:

- OBECNEYMEATE HIMEDEHNE TAPMOHAE, AMENLLMX IHAYMTENBEHYI0 PaIHHALY SMONKTyn (0T DEecATKOR
AMNen G0 MUnnvaMnep);

- AWEKHT BblTe ORrAHW3ICBaEHD NWTaHMe COGCTBEHHLIX HYHD NyTem oTOopa MOWHOCTH HA BRICOKOM
MoTeHUWane Repenady NocToAHHBIM TOROM,

= MAMEPWTENEHEIR npectpaiosartens HeobBXoOQWMO OCHAWATE INEKTPOMHBIM ONoECM ©  aHaNOro-
Uuppoasii npeoSpasopatenas gnA obecnedenua obmena JadHbiMi C© 0GOPYAOBRHMEM Ha NOTEHLKANE
IEMAITH,

- TOMHOCTE WIMEREHWA Toka © adanoro-ydidpobBuiid npeocbpaloBadves chelyeT ofecnedHEaTh
B OWanaioHe TeMnNepaTyp OEpYEaCWeR cpedb, COCTOETCTEYIOWEM KNMMaTHYSCKOMY  MCNONHEHAR
ooopyAcEadka Npectpaiosatend NOCTOAHHOND TOKA © YHETOM CONHEYHOID WANYYEHWA W MaAKCKMansHoA
HAMEYIEA B NEPUoa HAMEONEW WK MEKCHMYMOB TEMMTeDATYPLE,

= MIMEPWTENEHLIA NpecbpaioeaTents TOKa JOMmHeH SbiTh PACCHMTAH HA WIMEDEHWME CHMNE TOKE B
YACTOTHOM AWana3cHe, HeshXodMMoM OnA oDECneYeHWA HaAnewallen patoTki CHCTEMBl YNDaBMEHWA B
AETHEHOM OHAN330He YaCTOTEl (K3K Npasuns, B npeaenax or 300 go 3000 Mu).

7 MeTtogbl ynpaBneHUs aKTMEHbIM (hMNLTPOM

7.1 Obwme ceegeHUA

DCHoOBHAA PYHELUWA aKTHEHOMD GWNETpa No NOGARNISHWD BEICLLIMY FADMOHKKE MOomeT DeiTe pEanknaonanHa
Ha OCHOBE WCNONLISBASHWA DAINWHHLIX ANTOPWUTMOE YNPABRNEHWA, MPYMEHAEMEBIX B CHUCTEMAX AKTWBHOA
DHnETpaL M. KOHKPETHAA PEANHIaUMA aNfopMTMOE BMOMET ST BINMONHEHA HA OCHOBES CHCTEM YNDABNEHHA
C NPRMSE W oDpaTHoH CaaskLIn.

7.2 TpebopaHWA K MeTogam QOpMHPOBAHWA YNPABNAKILLKE CArHanoB

7.2.1 Tok akTiaHoTs HnNeToa B Touke ohlyero NpUHCCegvHERns QOMEEEH KOMNEHCHDOBATE HCKAHKEHHA
ToORa HarpyIkd. [NpW NONHOM NOGABNEHWA TAPMOHWE CYMME MIHOBEHHEX IHIYEHAA WHEEKTUDOBIHHOM TOKa 1
WMCKAMEHHOM TOK HANDYIKKM QoM a3 OulTe paEHa BKTWEHOMY TOKY.

722 Curdan 3ananda #a OWNeTRaudio TaprModiE GONKeH NPeacTasnATe cobol srvoBeHHbIR TOoK,
KOTOp®IR gonwed OwiTh BRIMMCMEH Ha OCHMOBE WIMEDEHHOND HANPAXMEHWA CBTH, TOKE HAMPYIKM, W JagaHyLie
YOTABKY MaKCHMaNLHOND YPOEHA FApMOHWE, CYMMADHEE FApMOHAYECKHY WokaweHdd [THD), npegenkHsx
IHAYEHHE AN OTGENEHLIX FAPMOHWE, DEIKTHAHOA MOWHOCTE W T. I,
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7.2.2 OnAa fopMipoEaHuA yNoasnAowHx CHrHanon MoryT SeTE HCNONbIOBIH bl BPEMEHH LIS W HACTOTHiE
MaTadbl. K BpemMaHHbiM METOOAM OTHOCAT METOd MIHCBEHHOR MOWHOCTH, METSD, CHHRXPOHHON DWMNLTRaLME 1M
gp. K 4acToTHeM METOOaM OTHOCHTCR METOD, OCHOBSMHENA Ha nononksoBaHuKd DEB-anropursa.

7.24 nAa nepegadyd cWUHana oT W3MepWTensHors npecbpaiocpaTens Toxa B UAQpoBYH: CHCTEMY
YNOABEEHKA HEGDN0OMMO MCNONLACBaHKE axanoro-undrpororo (A/D) v uwudpoaranoroBore NpeobpalcEaHna
(DFA), HacToTa OMCEPETHIAUWK WCNONbAYEMBIX KOMTPOMNEDOE W MHKPOCKEM NDOrpasMMBpyesol  Noruke
gonxHa cbecnedreats cbpaboTky NpoUsccoR ¢ 4acToTol He medes 10 klMu. YacTory AMCKPETHIALMK MOHKHD
CHHIWTL, BCNW HeT HesOXOOMMOCTH WCNONL30BaTe WHRSKWA YacTOTHRIA OHaNaaoH ANA Hy#Hd CHCTEMB
¥IDABNEHNA.

7.2.5 ¥YnpapneHue ¢ NpAMOH CBA3LID

Ecnv askTHREHEGE GWUNETD NPOeSTHRYVINT OnA padoTk NP cTa0uNbHES APMOHMYECKMY BWoKAMEHMAX,
BOIMOMHO MCNONbLICAAHME MIRECTHON MHMOPMaLMK O FTAPMOMWKAX ONA NOCTROEHMA CHCTEME! YNDAANEHAA
Ha ocHoBe npamol cadan (feediorward), Y4To NOABOMAET OO0CTHYE CNTHMANBHOMD OEACTEWMA WUMLTRa C©
WA R ANEH0R 3a080NK0H.

CUCTEMA YNPABNEHHAA C NPAMON CEBAIRIO ABNASTCA PAI0MKHYTON (CM. DUCYHOK T), He TpedyeT adadu-
TEMEHOM KoMPEHUHEHTa YOHNEHWA ¥ ABNASTCA CTRYKTYPHO yoToRYWBoHR. Oxa ofnafaeT BbiCokHM BhicTpo-
DEACTENEM, HO MMEET HMIKYKD TOMHOCTE N0 CRPABHEHMIG C JaMKMYTON CHCTEMOMN YIPADNe s, COXpaHAA BCe
BOIHMKARLLAS NOTPELWHOCTH, KaK B HOXGOHEX JaHHBIX, TAK W B NPOUBCCE PatoThl CHCTEME.

Mpumayadue — MoNone3nsaHAe CUCTEM YNPAENEHIKA G NPAMOA CEAZLH HE DEXOMEHOVETCR ONF NPHMEHEHA
B CHCTEMAX AKTMBEHOA drnsTpagwe.

T
uld:hl ,'-' f_
—————— i LN TOLNOY -{\-1_:—/ =
Vomnrmane Hanpeee:
& LS pOTHO=- npechpasomaTer [TTBH
B [ ik
L DT RS
Perynamop e
TR OrmpL I G- 1
e a0 {nef) [ e | ooa el [~ Ebaozcd
in{nel) | BANTOP - L LR - ooy
| OB ¥
— O DSt
foqny — Tok npeobpazoeatens NTTEH; Iy, — KOMOBHERPYOWHA TOK SKTABRDIS QIAMETRA; e — TOE AMHAN JAEKTRONE PELAYM,
by HEN PRREHAE HA D008 PerynaTops '-'.:r_!-.lo HATNPHREEHHE YCHIMTEDR; L'Ir.or.-u — Hanprxenwe npesbpasonatens NTEH

PHOyHO® 7 — CTpyETYPHEA CREME CHCTEME! yNPREREHAR SETHEHEIM DWNETROM  NPRMOEA CBA3LH

7.26 ¥Ynpasnexwe ¢ oBpaTHoOA CEBAIL KD

72671 B akTHBHBX DHNETPaX NOCTOAHHOMD W NEpEMEHHOND TOKa CHUCTEM HeoDXOOWMO NpHMEeHATE
CHCTEME! YNPARNEHWA C 0GPATHONR CEAIRID, JAMEHYTEE CHCTEME! YIPARNEHWA (CM. DHUCYHOK ).
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Pucyron 8 — Crctama yNpaEneHUA SETWBHEIM DHNsTROM ¢ 0DparHof CERaL0

7.26.2 Takas cdcTema ynpasnemds OoSecneddpasT BOIMOMHOCTE HE TONsKO MNOOABNATE BhECIUHE
FApMOHMEA TOK3, HO W KOMOEHCHWDOBEATE NOTPEWHOCTA YCTPOWCTBE MIMEDEHWA TOKa W MapaMeTpos
YIPABNEHWA, 8 TAKKS PEanWIoBLIBaTe OONONHWTENLHBIE OYHELKK SKTHEHOM SwneTpa. MNod HacTpoRka
CHUCTEMEl yNpaaneHkia ¢ oBpaTHol CEALK QortkHa GuiTe ohecnedeHa yoToORYHBOCTE paboTel DerynNATOpa NpW
IAGAHHOM GhICTROLERCTEMA.

7.26.3 MNMpyoedeHHan Ha PACYHEE 8 CUCTEMa yNPaRNEHMA COSTOWT W3 YeTelpex Bnokos. B nepaom Gno-
KE CCYLLECTENASTCA BulOENeHwe M3 BXOJHOMS CHIHana pabodyers JHanasoHa YacToT akTHEROMD drnbTpa (kak
npassng, o1 300 oo 3000 Mu), TpefylHEcs BNA OrpaHMYEHME BRICLLIMY FAPMOHKK A0 HeoBXoIMMOre YDOBHA.

Bo sTopomM Bnoke NPOMIBoOWTCA BEOSNEHWE Kakaor OTOeNsHoR rapMoHHEd, NESSCTaRnAeMoR B BlO:
ABYX OPTOrOHATEHEIX BEKTOPOE (COS MW, Sin Nwt — e Lenoe YWCNo M — NOPALDOK FapMOHKKK, W = Zn x f
W Iy — oCHOBHAR 4acToTa). B Gnok nocTynasT curHan CHMXpoHKaaLMg, Nony4eHEsi B pesynsrare obpaboTm
WIMEDEHHOND HANMDAMEHWA NepeMeHHoro Toka npecbpaizosaTend, KoTOpLIK WCNoNeIyeTcA AN adanTau«dd
CHCTEMBI YNPABMSHWA K W3IMEHEHWAM YacToTkl ceTh. ONA NogJaenedHA OTOENbHb TapMOHKE  MOryT
WENONsI0BATECA WYHTHEYIILLHE YIKONONOCHEIE MNETob

B TpeTeeM Onoke OCylWecTENASTCA (POPMUDOBaHWE YNPABNAKWErs CUrHana guneTpa, NocTyNakwerd
Ha BX0O NPoRopUHOHANTERC-MHTEMPANEHOrD peEryNAToORa.

Yeteeprmi  Gnok  otofpaxaeT COGCTEEHHO AKTHBEHLIA anemedT QUnsTpa, XapakTepuayembid
NepesaroYHol dryHELMER, KoTopanA NEeobpasyeT BRXCOHEIE CHIHANL! OT NPEIHAYWUE BNoOKoE W hopsuDyeT
KOMMAEHCHPYIOWWA CHIHAN COOTRETCTRYIOWEA aMnNKTyYIL, $adsl ¥ rApMOHMYECKOrs CocTasa.

7.3 ANropaTMibl, NPHMEHAEMLIE AR YAPABNEHWA AKTHEHBIMKA hHUNLTRAMMK

7.3.1 Meton sarHoBEHHOW PEAKTABHOM MowHOCTH [Reactive Power Theory (IRPT)]

7.3.1.1 Ogue W3 Hawbonee pACNpPOCTRAHEHHBX ANFOPHUTMOR, NPUMEHASMEX ONA  YNE3IBENEHAA
AETHEHBIMA DUNETRAMK, OCHOBAH Ha KOHUENUWA MIHOSEHHOR DeakTHBEHOH MOWRSCTA (oM. pHcyroK D), Hou-
LENLUA MTHOBEHHONA MOLWHOCTA OCHOBAMA HA NPe0EpasoBaHry TpaxfasHON CUCTEMEl BEKTOPOSE (KOO DOMHATE
a—b—c) B pyRainyis HEMOOBAKHYID CHCTEMY KOOROHHAT t——0 — drazuee npechpaiosards.

B 27Ol KOHUENLMKM ONPeeneHs MrHOBeHHAEA PEAKTHEHAA MOWHOCTE J, ONA BEYUCNeqs KOTOPOR UC-
MNONEAYIOTCA MIHOBEHHBIE JHaHEHNA TpexdhaiHeX HANPAKEHWH 1 TOKOE Harpyakyd. CooTReTCTEYIOWME yEa -
HHA NpUBEOEHEI HAHE!
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2
v =gl 1 -2 =12 | s
vy D of2 Jfaz||v.
(0@ vy, v, V) — HaNDSKEeHHs B koopauukarax a—f—0;
Vy. ¥, ¥, — HANPDAXEHUA B KoopOMHaTak a—b—c;

s | WNZ 162 12 [0
r'J:E 1 -1z 1z i, |,
ol VLo JE2 e ad

(0@ iy, Iy fy — TOKM B KOOPAMKATAX (-— [3—=0
Iy, fys [, = TOKW B KODpAWHATAY 8—b—C;

Byl |vg © D[4

h=
1]
=]
=
-

(5]

Mo gy — MOLWHOCTE HYMEB0R NoCNedosaTenNLHOCTH,
P — aKTHaEHaA MIHOBEHHaA MOLWWHOCTE.
== PEAKTHEHEH MIHOBEHHAA MOLWHOCTE,

i iz 1 o |

i[ J J_w" 12 F “ | '[P,ci.

|12 102 -J_ 2,
roe e P — TOKM KOMNEHCALMK SKTHBHONS MNETPA B KOOpAWHATAX a—b-—c;

Pap W 0, — MNEQEMEHHEBE COCTARMANLLME MMHOBEHHSIX MOWHOCTER 0 i §. 00YCNOBNEHHBIE HANMHWEN
BLICLUME FApMOMUYCCKKE COCTABMAK LM,

Mamepeddsie Tpexdaidbie HanpAMeHWA W ToKM NpecbpasyioT B CHCTeMY KoDPOWMHAT o—F ©
HCNONEIOBAHMEM YEIBHEHAR (3] 4 {4).

Mol HOCTE HYNEBoH NOCNEACBATENBHOCTH 0. AKTHBHYHD MIHOBEHHYID MOWHOCTE 0 W DEaKTUBHYIO
MIHOBEHHYIO MOLWHOCTE § ONPegEenfinT U3 MIHOBEHHEY aiHbE HANDAMEHHUA W NAHEAHBY TOKOB B O—[3-
KOORAWMHaETAR NO Beipamerke {3).

7.3.1.2 Cornacko p-g-Teopuk MIHOBEHHOA MOLWMOCTH MIHOBEHHEE SKTHEHAA W PEAKTHEHIR MOLWHOCTH
MOTYT GblTe NPEOCTARNEHE] KAK CYMMI NOCTOAHHOE 1 NEPEMEHRON COCTARMAKLLMY

(5]
—Vp VY

psp-l-pal:'

Q=7 * g (7]

e T u g — NOCTOAHHBIE COCTABNSIOWME MIHOBEHHEXY MOWHOCTER 0 W §, COOTRRTCTAYIOWLIME AKTHRHOR 1
PEAKTABHOW MOLHOCTH Ha OCHOBHOR YacToTE;
P,.. 4, — MEPEMEHHLIE COCTARNAILNE MIHOBEHHEIX MOLWHOCTER & W g, DBYCNCBNEHHBIE HANWYHEM Bbic-
LN FAPMOHWYECKWX COCTABNAILIWE,

Tok KoMMESHCAUWK, POopMHUDVEMBIFN BKTHBHLIM QWNETPOM, ONpEedenafeTcA NEPEMEHHOR COCTARNARLLERA
AKTHBHON MIHOBEHHON MOWHOCTA # DEIKTHEHON MIHOBEHHON MOWHOCTH comnacko (6). [NA MagneseH1a nepea-
MEHHENK COCTADMAKLMY MIHOBEHHBIX MOLWHOCTER KCNONbLIYVIOT DHNLETP BRCWHE YacToT. [P HeoBXoOM MOCT M
MOHHO YYUTEBETE MIHOBEHHYKD MOWHCCT: HYNEB0A NOCNeq0BaTeNeHGCTH By, ITOT NoGXaD Bbin peanHIoBaH
SNA SKTHEHBIX QANETPOB, NOCTPOEHHLEX Ha OCHORE TpEexdrasHex NpeodpasoeEaTenen HanprseHua.
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32 thama
1Al
o e I SR 2-3 ham.
|
) Ty jrary 2 S}
PacusT Kaift
LH e
W ]
Fa 1 fm J
¥p
vi{ly
2
l.ru.;!]. vl '-l'cl'l': drdangE HANDMEE A, iin; .'tir: l_.[n'f- deAsHEE TDEH,; '.u' 5 TOEWM 0 KDOpoMHaTax {d—§; Wy HAMNP A EN A
¥ v,
B ECOQAMHATAR O [l.p-;i!- Enas NporpaMMel, B BATIQOM NPOHIIOAATER pacdat no ropuyne (£9; l',=,: i ﬁ'—'l’- '|'1|;, T ﬁq -
oo o

a B 1 |5

MIHOaEHHEHE OS3KTHEHES TOKNA 8 KHIPOAHETLE o I i NMEPEMEHERE COUTABMBGLWAE HTHOBEHHRE QAR THEHEE TOKDE, Uﬁ:f

mgfac v jiglac)
CIGANSHHENS HANHHAEM BhIGUW AL FAOMOHRSECEAE SOCTARMAKWRAE 10l it Fpll — chashise TOKR KDMIEHCALAA aKTHRGD GrneTpa,

hiEy FHAETR OECIWAL SOl

PucyHol 8 — CHama anfopuTMa METOOS MIHOESHHDA DEEETHEHOR MOWHOCTH

7.3.2 MeTon cHHXPOHHOW CHCTEMBE HOoopaAWHaT [Synchronous reference frame (SRF))
YpapHeHHA, oNWCHBAKWWE METOD, CHHEDOHHOR CWCTEMEl KOODOMHAT, NPUBEOEHE HITHE.

Iy :_ cosiwt)  sinjwt) |
ii i_'_—sin[wt:l cus{wf:l_i. j" !' (B)

rae iy, bq — TOKW B OpTOMOHANBHON BUalLaKWERCA CHCTEME KOOpOKMHAT d—q;
W — YACTOTa BPAWEHKWA CHHEDOHHDA CUCTEMBI KODPOHHAT,
[ — Bpama;

il.;— TOKM B CUCTEME KoOODOMHAET a—IJ};

n

0| [ costut) singwt) |73
V= | Losiniwe) cos(wt) || i2< (9)

14
roe iy - — NOCTORHHBIE COCTARNAKILWE BEXTODOB TOKA iy, iy;

:de .dc

Iy g — NCCTOAHHLIE COCTARNAKLWNE BEKTOPOB TOKA i, byt
o a7 _
Fia : 1 | je
ioj=J5] 12 el |l
oa | =42 B2 || e | (10)
L) -_-11'2 _ﬁ;g: o]
rae i, A, 0o, — TOKW KOMNEHCAUMM AKTHMBHOMD hNsTpa B KOOpAMHATax a—b—c.

Tpexchainble TOHW NpeobpaivioTcA B CUCTEMY OByX(PasHex KOODOWHAT a—f B COOTBETCTOMH ©
YpaBHEHHEM (4], 33 HCEMIOYSHKEM KOMOOHEHTE HYNEEOH NOCnedoBaTentHocTH (oM. pucyHok 9). C no-
MOLEI0 YpaaHena (8] NpoeHyuy BEKTOPE TOKE B HENOLBIMHOW CACTEME KoOpOWHaT a—)i npeobpasyKTcA
B NpoSkUAM BEKTODE TORA Ha OCH OpTOMOHANBHOR CHCTEME! KOOPOWHAT d—q, Bpawaolencs CHHXPOHHD C
BEKTODOM HANPAMEHHA CETI. KOMNOHEHTE: BEKTORE TOKA i, [ NPe0fpasyioTCA B NOCTOAHH Y COCTABMARILL Y
WM BLICWHE FApMOHHEKM, NOCTOAHHAR COCTABNAKWAR HWIBNSKAETCA NPH NoMOWWM DHOETPE HAMHAK YacToT.
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MponopUKoHansHo-MHTEMDanNeHEl  perynATop  ODecnEvYHBasT HYNEBYK NOTPEWHOCTE YNPaRNeHWs 8
YETAHOBWALLEMCA COCTOAHWW. 3aTEM NOCTORHHYIG COCTABMAIKLWYIC CHOBA NpacbpaiyioT § CTAUWMOHADHYIO
CACTEMY KOOPOWHAT © HCTONEIOEAHMEM CHCTEME YpasHeHuR (9], TpW COCTAaBNAK WS aKTHEHOM TOKA B TOKS
HarpyakW onpedenqnT no gopayne (10).
7.3.3 DSB-anropTs yNpagneHWA aKTHEHLIM DHNLTPOM
7.3.3.1 DSB-anrcpiTi Ga3WpyeTCR Ha TPROWUWOHHON «KNICCHYSCKOR TEBODHE CUCTEM YNPABNEH WA C
CHpaTHOR CORABIO W Ha Teopuk Tpexdaauex wened. DEB-anropuTM 3aKMNKYasTcA B NOCNEIOBATENEHOM No=
CTOOEHAW DEMYNIRTOPOD TOEX TWNOE,
0 — pemndwpoeadve (demp),
5 — CeNekTABHOE MOJ3BENeHWE rapMaHik (select);
B — Ganauc (balance) —
W MOCAEOYIOLWMM COBMEBLIEHAK WX JeACTaNA (cM. prcyHox 10

€« X,

Yo MRETH s rmal )
T A
]

el WA M-magynnrap; ..l:'m. "-"“ thunerpe WHM-nynscoumi; S Y HELAR SRR EHAR Uy, (o S
dye — HATRAKEHKE W TOK 30THEADID hunaTpa, Oy — KOHGEHCATOR Hd CTOPOME NOCTOAHRIND TORA NPecipasroatenn; vy — HSpAmEHaE
HA CTODAHE NOTTORHNOND TOKA NEeoSpaiossrens; d; — TPEXKOMNOHERTEIN CYMMA, b EOMOGHERT S (CENEETHEHOS MO ARNEHNE
FAPMOHUE L Voo — BOMAOHEHT O (D ndr MpoBdnne | iy, — KOMOGHENT 3 [CENBKTABHOS NOJARNE RS MW o re) selacl — cenakraaqoe

nadannEdse FApMannE; femp — gemndupassrse; balance — Ganawmc

HBMENESIHAE | TOk CETH, I

Prcywar 10 — Cxema anroputied yNpEsnasis SETHEHEM 3NEMEHTOM HE DCHOBE MOQYNEHONT MHOMYPOEHEEOM
npacipazoearana HanpRHEesus (ganee — MRTTH)

7.3.3.2 OcHoBHan nepemeHnas ynpasnedua MMIMH — zananne HanpameHda u (f) — obpazyertcA kas
TREMKCMNOHEHTHAA CylMa.

u, = I:‘Iﬁ-l.*n'u:l * Upal * UYgpr {1)

MO Uy — KOMNOHEHT D {nemndmposaHde);

Uy — KOMTIOHEHT B (Bananc);
U, p — KOMMNOWEHT 5 (CENEXTHBHOE NOOABNEHAG TADMOHAK].
Kamawid #a xoMnodeHToD 0BpaIyeTcA CEoMMM 0DpaTHBIMI COAIAMK 1 BLMONHAET CNEayoWWe fyHIL A
B KoMnnesce aagad MM,
Homnowedt D [gemndwpoRadie) oSpasyercl © NOMOWbid ODDATHOW CBAIM N0 BLIXOOHOMY TOHY

SKTHEHOM NeMexTa f‘lE B COOTEBETCTEWM C DABEHCTREOM:

udwp{r} = Ry vl (12)

— KomnoHesT O (gesndupopanae);
— AKTHEHOE CONPOTHRNEHHE B BRIXOOHON LEenk asTHEROMD GWneTpa;
el 1) — TOK BKTHBHOM UNETRE.
KomMNoHesT S {CenerkTUaHOE NCSaBneq|e rapMonie) obpaisyeToA 0GpaTHON CBAILIO NO CETEROMY TOKY
i, C yYacTHem 8 o5paioBaHMK ITOR CBASKW HANPAMEHMA CATW U, W 0DecneyneacT CenekTBHOE NoGaaneHne
rApMOHKK ONA BCRH COROKYNHOCTA MADPAHHLIX FADMOHME.

roe

tbm&izj
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KomnosedT B (Ganadc) obpaayeTcd ohparHoA CaRapio No HAanpAKEe HKMAM HAKONETENBRBE KOHASHCATODOR
IBEHBEE NOCTOAHHOTD HANPAMEHWA U, MOAYNBHOMD MHCTOYPOBHEBOTe NpechpalseaTend © y4acTiem B
AToW OBPATHOR COATK CETERMD HANPRMEHHA U, W BRINCNHAGT Jadady NoagepkaHvA Ganadca MoWwHDCTH, a
CASOCBATENEHD, HANDANKEHHA HAKONATENRLHEIX KOHEZEHCATOPOE B GKDECTHOCTH 330aHHOM YRORHA,

7.3.33 Mpy pRANHIELUMKH BbIYMCIEHMA BCNONBAYDT KOMONSKCUMKAUMID NEPEMEHHEIX TpexdiaaHom
CeTH. Ha nepacss ware oT Tpodkk asHex NepaseHHblX xa, b, <) NepexXofaT K OpTOrOHANBHER NMERERE HH M
xid, @, n) ¢ RoMoWED Saidex npecbpasopaHsib:

xd, q.n) = ¥ * x{a b, c), (13}

rae ¥ — OpTOTOHANBHAA MATPHLA, HaNPUMED:
s Vi S | S

y=|1i6  Ligf6 2046

a3 L3 1143

8 2ATEM W3 Napkl BELBCTEEHHLIX NEpeMeHHbix X(d, q) oBpaIyioT KOMINEKCHYID NEPEMEHHYIO
¥ = xd + Jxq. (14}

mej = ¥-1.

7.3.3.4 Tpe komMnnerkchdrkanbe TPoRKKY DaiHblix INeETPOOBMAYLLME CHN TREXDaIHoH caTH

U« cos(@), U - cosiB—120°), U - cos(B—2407), {15)

NOCNS0HAA NEDEX0OHT B OGHY KOMNMEKCHYID NEPEMEHHYIO

u=[j a8 {16)

COCTOALLYIO M3 KOMMNEKCHOR AMNNUTYAR HANDAKEHHS U 1 BPalyaIclerocs BEKTOPE BAMHIHON aMNNHTYIE
(opTa) &, Mpodue nepemMeHHele TpexdaiHoi ceTi npeofpasyoTcR aHanor4HsIM 08pasom. HecHHyconaank-
HblE NEPEMEHHLIE NEREXGOAT NPK ATOM B CYMBMY BEKTODOR

x=y X wat e
n (17

C KOMNMEKCHEIMM 3MIITHTYOIMH X W BPALLSHLLMMHCA CO CXOPOCTAMKN - U OpTaMy, [Ae N — HOMED FapMOHWEH.

7.3.3.5 MNpusEHAEan 8 3TOM METOOE CUCTEME CENeKTHBHOND NOgaBnNeHHA rApMOoHKKY CETEBOTD TOKa C
HHTETpaneHol oDpaTHON CEAZLEY COXPAHAET YCTOWYHBOCTE B LWKMPOKOM OManasoHe PacxosIeH i NapaMeTpos
CETH OT NpeanonaracMes. YoToW$HMBOCTE YVTREYMBAETCR TONBKS NDH MIMEHEHKKW Hanpasnewss obpartHoi
CEAIM, KOr0a BEKTOP PAcKOMCEHWA BRIXOOWT 33 KBAgpauTe: |, IV EoMONEKCHoR NNOCKOCTH {BewecTBEHHIA
KOMMAOHEHTA BEKTODA DACKOHOEHNA CTAHOBMTCA OTPHLATENELHON).

7.4 CHeTeMbl YNPABNEHHA U MOHHTODHHra akTHeHoro GuneTpa

Ona checnedeqHra Hagnexawero PYHEUMCHUPOBaHHA aKTHEHEIR $HneTp gonsed GeiTe cHalsed
CHUCTEMOR YNDARNSHMA 4 MOHWTODHHIA,

OnA yNpaaneHia MK MOHHTODMENR HeoOXOOMMO HAMEPATE CINEaVIOWHE BEuHE

= TOK NMHAW AOCTOAHHONS W NEPEMEHHOMD TOKA;

= TOK ouneTpa;

- HanNpAMeHWs CETH UK NpechpalopaTtena NoOCTOAHHOMD TOKA BhlCOKONS HANDASE WA,

= HaNpAMEHWE Ha BEXONES GUNETRa;

= YACTOTY B CHCTEME NEepaMERHOND TOKA.

7.5 TpeboBaHWA K NPOEKTHOM cneudHKaumrm

1.5 MNpoekTHAR CNELWDAKALAA CUCTEMbl YNDABNEHWA AKTHEHOM QMNETRE SOMKHE YHATHEATE.
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= HOPMATHBHBIE [(MAM NPEJLABNASMEE CETERON ODTaHHIaALUKER B CNYYas OTCYTCTEMA HODMATHBHBLIX,
O MpHMEYaHKE ) TReBoBaHWA K KA4eCTRY INERTROIHEDTHMH NS HANDAKEHMED [Toky )

- PAKTHHECEWE IHAYEHWE NOKAZATENEeN KSYecTBE JNEKTROOHERMMHM B 2NeRTDHYSCKOR CeTd oo
MNPMCOSOMHEHHA K HER CHCTEME NEDenaYd ANeKTPOIHEDTHI NOCTORAHKHOND TOKA:

< pENMME DADOTE CUCTEMEI NEDE0AYH INEXTROIHERTMM MOCTOAMHOND TOKA BhICOKOMD HANDAXMEHNA NP
HOPMANEH0E W PEMOHTHBY CXEMaX CETH,

- THM CHCTEME! NEREOAYH ANEKTROIHEDTHKM NOCTORRHOND TOKS BRCOKOID HANPAMEHKA,

< YACAO NpeodpasoBaTeNkHEBE NOSCTAHUWA B CACTEME NOCTORMHOND TOKA BECOKOMD HANPAKESHAA,

 KOMMYECTED MCNONEIPEMEL AKTHBHEX (UNETPOR NOCTOANMOMD TOKA,

= CROCOBHOCTE K BOCCTAHOBEHMK Nocne choes » agapri.

Mpumayakkwe — Hanpimep, npE NpRoCoSMHEHHA CIECTEME NEPENaYY ANEKTROSHENMMW MOCTORHHOM TORE K
carAn 330 kB W exiwe, QNA KOTOPBIX B POCCHH OTCY TCTEYIOT HOPMATHEHLE TReD0RaHWA K KAYECTEY SNExTDOSHEPM .

7.5.2 MapaMeTpbl rHBpUAHOND AKTHBHOMS GWNLTRA NOCTORAHHOMD TOKa

Tok akTHBHOre UnNeTpa ONPeqeEnAETCA CYMMAPHEIM TOKOM FApMOHWE, TeHEDHDYEMBIX SKTHEHLIM
AnemMaHToM GNA WCNoNHEHHA 330aHKA Ha NoJABNSHWE.

HanpAmeHne aKTMBHOM JNeMEHTa ONPEOENASTCA CYMMapHLIM HANDAMEHWEM TAPMOHKE, KaWaoe Wa
EOTOPEIY DABHD TOKY FApMOHWEM, DeneHdHomMy Ha NpoBoOMMOoCTE NACCHBHOR YacTd rMOpWOHore funeTpa
HA Y4aCTOTE TAPMOHKEN (C YYETOM HANKYWMS INEMEHTOR, BENICHEHHEE NARANNENsHD AKTHEHOMY NEMEHTY
puneTpa).

T7.5.3 MapaMeTpel WYHTHPYHLLEND aKTHEHOMD AUNLETPA NepeMeHHOro ToKa

Mpd UNETRAUMA CETH NEPEMEHHON TOKA AKTHEHLIA UNETP JarpyYMAeTCA COCTABNAKWMMK TOKS
HANETRYEMEL TAPMOHKE W HATPAMEHWEN OCHOBHON YACTOTE, YTO ONPEOENAET B0 YCTAHOENBHHYIO MOWHMOCTE.

3] anMEHEHHE B CHCTeMaXx BbICOKOro HanpAXxeHWA

8.1 Obwwe coegeHMA

K HACTOALWEMY MOMEHTY HAKONMEH SNpeeNeHHBIR OMbIT ARCNNYATAUMK SKTHaHBIX PUNETROR HA CTODOHE
MOCTOAHHOMD TOKA CACTEM NOCTOAHHOTS TOKA BRICOKOMS Hanpa#ewws. TpeGoBaHuA B MOWHOCTA SKTHBHLIN
GUNETROR, YCTAHOBAEHHLIX HA CTOPOHE NEDEMEHHOND TOKa BHCOKOID HANPAKEHWS, IHAYWTEMNEHD BbILLE.
HymHo yeWTeBaTE, YTOo EoHWMIYDEUWA CETH Ha CTOPOHE NOCTORMHOTD TOKa NPaKTHYECKA HE HIMEHRETCA
B Npodgcce yHELUWOHWDOBAHWA, B TO BPEMA KaK XapakTeDHCTHEM CETH MNepeMENHOMD TOEa HIMEHAWTCA
BOBONLHS YacTo. TIPpAMEDCM 3TOMD MOMET CAYHHTL BEMOYSHWE W OTEMKYSHWE NAHWR WNA EosamyTagna
KOHASHCATODHB GaTapei. [oaToMy aKTHEHLIA DWNLTE Ha CTOROHE NEQEMERHOMND TOKA A0M#eH DeiTe CHabmeH
TAKMMH OONONHATENEHEMA DYHELWAMK, 3K SaTOMaTHYECKAA a4anTauke & HIMEHEHHAM HMNE0aHCa CETH.
Mononeaceavue DSB-anroprTMa ynpaanelna oGecnesmBasT Takyo ananTalui. CoXpaHAf YCTORYMBOCT 8
WHPOKORM OHANSI0HE DECXOMISHWA NapaMeTpos CeTH OT NPEanonaraskiix.

FECNNYATALWOHHEIE NOKAIATENK AKTHEHOMD MNBTPA NEREMEHHOTS TOKA NPYBEOEHE B NPANOMe A B.
Mprseps NEAMEHEHAR AKTHEHRE QANETPOE NEpEMEHHOTS TOKS B CHCTEMAX HHZKOMD W CPEQHErD HaNPAKEHWA
NpHBEneHk B NpUNoEeHus I

8.2 OBaop cHcTeM PWUNETDAWWH, NMPAMEHACMLIX B CHCTEMAX MNOCTOAHHOMD TOKa BhICOKOMD
HATIPAMEHHMA

821 Cuctemil drneTpaudyd AnA TRAOWUWOHHEIX MOOCTAHUME NOCTOAHHOTD TOK3 BhICOKOMD
HATIPAKEHHA

CHcTeMa GUNLTRAUMK ANA NPeobpaIosaTesHEy TOACTAHLME TOCTOAHKOND TOKA BEICOKOND HANDAKEHNA
C AKTHEHGIM GHMNBTROM PEANWIYETCA N TMERKUOHCR cxeme. Mpd 3TOM aKTHEHEIA QUNETP, HACTRPOEHHLIN NS
MOCABNEHWA TADMOHKE B J9danasode oT 23-ro Ao 48-ro nopagka, obpaayeT NOCNegoBATENEHOE COSgUHEHWE,
HanpyMeD, © OBYX4ECTOTHRIM NACCHBHBEIM WNBETROM, HACTROSHHEIM ONA nofasneHds 12724 rapMoHdk.
MMEpMOHEIE DUNETE NOOKNKYAETCA NEW Nycke NpecipalopaTena NoCTOAHHOM TOKE BLICOHOMD HANPAMeHKA
H OCTAETCA BEMIOYEHHEIM HEIABKCHMD OT Harpyakd npeofpaloeatens. TaKe WCNONLIYVIOTCA TRE DML HOH HEE
NAcCcUeHble MNLTPR, HACTPOEHHLIE H3 NOOABNEMME OSWHHAOUATOR W TPMHAOUATONA FaApMOHAE, W
KoMdeHcaTopHee Dataped. Takoe peleHMe MMEeT CRedyiowne OCHOBHEE NperMYLLYeCTES!
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- pPATLEIHHEHIE TDEDOBAHHA K DUNLTDALMA M KOMNEHCALKA DEAKTMBHOA MOLIHOCTH, TK KAK ENsT R
OESCNEYUBRINT TONBKS Y30Te NOTRE0HOCTER 0T CYMMAPHOH PEAKTABHCH MOLLHOCTH,

-« BRICCHAS IKCMNYATALMOHHEE NOKAIATENA ¥ HAAKKME NOTERH,

- MCKMOYARTCA YAcTaa KOMMyTaLWa QnNeTpoa;

- MOOABNEHWE HEKAHOHMYECKMX TAPMOHKME 083 NPUMEHEHMA  O0NONHATEALHOTD  UNETPYKLWETa
OEOPYACER KA.

B8.2.2 MNocToAHHO HACTPOEHHEIE NACCHBHBLIE PHNLTPEI M AKTHEHLIE PUNLTPLI

Oavxan cucTema QuneTpau9dn MOWKeT BENKYaTe B bR asTHBHbIe WMNBTPR NEPEMEHHOTD TOKa, WMe-
FHLUME HeSonNawol KoaddbrUHeHT YCUNEHHA, ¥ NOCTOAHHD HACTDOEHHEE NacCHBHEE GHNsToRl. Takan cxema
M3IEoNAET ODECMeYHTE BRCORYID 20XPEKTHBHOCTL NpKW paboTe B CoCTaed NpeobpasoBaTenbhEx NogCTaHLHA
MNOCTOAHHOIS TOKA BICOKOMD HANPAMEHHA C NPOAONLHOM 4 C TPALUUWOHHOR KEOMNEHCALWER. B TaKol cucTema
HACTDORHHEE NACCHAHLIE GWNETDE GOMHHALUATON ¥ TPMHAOLATON rapMOoHME MoryT paboTaTe BMECTE C Al
THBHBIM DHNETPOM, NPEOHAIHANEHHEM GNA NOJABNSHRA rADMOHWE BbICWEN NoPAANE (HAaNPHUMED, TapMOHKK
B AdanaaoHe or 23-ro 4o 49-ro nopAakal.

PeayneTatk cpasHeng 2DhakTHEHOCTH CUCTEM DHUMETRALMM HA CTOROHE NEPesMEHHOND TOKA Nepenaqu
MNOCTOAMHOND TOKA NPMBEOEHE B NPMNOMeHAA .

B.2.3 PUNLTPEI NEPEMEHHOTD TOKA B COCTARE CHCTEM NOCTOAHHOIND TOKA BLICOKONS HANPAKEHWA
c npeobpazopaTenAMH HanprHeHWA

XapakTepucTHKK CHCTEM NOCTOARKOND TOKA BRECOKOMD HanpAMeHna . NpeobpainnaTenamMM HanprAeHMA
ondcansl B MOCT P 52028, NMpeobpaioeatend HanpaxeHda 0CecnedrBaT HEsaBrcHMos YyIDARNEHKE K-
THEHOWM K DEAKTHBHON MOWMOCTRID, HE TPEGYIOT YOTAHOBKA MOWHbIXY WCTOYHKMEOD DEaKTHBHON MOLIHOCTH,
KAK NPARMNC, SOCTATOMHO GWNETPOE BRICIUMEK FAPMOHME ¢ BoLll2B3eMOol DeakTHBEHOR MOWHOCTED He So-
neeg 20—30 % mowwHccTH npeobpasopatens. Ana npectpajosaTencd HaNpREeHHa B COCTaBe nepegad
NOCTOAHHEIM TOKOM BBICOKOrD HANDAMEHWA MOMYT WMCNONbIDBATHCA MNACCHMEHBIZ WM AKTHEHBIE ANLTDE
HEGOMBWON MOWHDCTIA GNA NOOAERSHAA HEKAHOHWYECKMN FAQMOHIAK HA YaCTOTaX BEILLIE 93CTOThl KOMMY T LM
WKM. MpeotpasoeaTene HANDAKEHWA MOMET BLINCONHATE PO SKTHBHOMD IMNETRE HWALLME FApMOHKME NDW
MNEHMEHEHNA COOTRETCTEVIOWMY ANTOLHUTMOB YNIDABMNEHKMA.

8.3 Beigogkl No NPpUMEHEHH D AKTHEHBIX (PUNLTROE NEPeMEHHOTD TOKA

831 B cocTemax NOCTOAHHOTS TOKA BRICOKSTO HANPDAMEHHA NDHMEHEHHE AKTWEHBIX THODAZHEX
duneTpos oBYCNOBNEHD HEQSXOOWMOCTE MAHKMHAIAUMH HOMAHANEHON MOWHOCTH AKTHEHEE CUNETROE ¢
NOARILEHKR JECANYATALUWMOHHEX NOKAIaTenel uneTpa B LEnomM.

B.3Z2 Mpy mofepHHIaUMK CVLECTEYHILMY Nepetad NocTOAHHLIM @ TOKOM BRICOKOMD HANpAMEHWUA,
KAPAKTEOMIYOLLMAGA AHAYHTENEHEMY NQODNEMAMA C KAYECTROM ANEKTOOIHE0THN, DENOMEHOYETCA A0NOM-
HHTE CYLLECTEVIOLNE CUCTEMB! NACCUBHOR DUNETRALMK AKTHBHLIAMA JHNETPAMA.

833 Ona cHCTEM NOCTOAHHOMD TOKA BRICOKOMD HaNDAMEHWA, OCHAWEHHEE npectpalosartenam o
NECOONEHOA KOMISHCAUWER, NpMMeHe ke TMOPUOHEE AKTHUEHEX QUNETRPOBE WNK HACTDAWMB2OMEE NECCHBHEX
dunETpo8 . PUKCKHPOBAHHOR HACTPOAKDA MOWET ObTe Gones HPEEKTMBHD B CPABHEHW © MPAMEHEHHERM
TONBEG MACCHBHEX CHCTEM GNMNETRALMIA.

8.3.4 AxTiEHble HNeTDEl C MHOMOYEPOBHEBOW TONGNOMMER MOMYT NOOKMNHHATECA HENOCDEICTREHHD K
CETAM COAOHErD M HHIKOID HANPAMeHWA Gel NPUMEHEHHA TpancqopMaTopos.

8.23.5 [Nogemoyedne akTHBHBIX WNLTROE K CETAM BRICOKOMD HaNpAMEeHWs MOMET OCYWecTENSTeECA C
NOMOLLED TRAHCHOPMATORE MMM C MCNONBI0BEAHWEM TMEPMAHON CXeMEl C BEMIOYESHWUEM SKTHBHOMD GUNeTPpa
YEpEd KOHOEHCATORH YR DaTapeio.

MpeobpazopaTent HaNpAXEHWA B COCTABE NOCTOAHHOMD TOKA BRICOKOMD  HANDANMEHAA MOMET
OEECNeYHBaTE KOMNEHCALMW DEAKTHEHOR MOWHOCTA W UNETPALMKD TApMOHHE 33 CHET WCNONbI0BaAHKMA
CRELMAnkHEX AnNCOUTMOR YDABMEHWA.
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Mpunomedne A
[cnpaBoyHoDe)

CpapHMTENLHAA XapaKTepUCTHES NpeocBpalonaTensd HanpAKeHWA

A1 Creme O0HD- 10 TREXYPOBHER L NPpecipastesTened HANPRMEHUA HE OBECNE4YMESOT BOAMOMHOCTE COIASHUA
MOLLHBIY SETHEHEX OHNETROE SNA HOMDEHCHUWA WAPOROND CHEETPE MCEAS0WME FapMOHHE W3-38 OTHOOMTENBHD
HeGonswon Yactotel WAM, arpadwmediol duarHecsiMy BOAMOMHOCTAMKE CANDELIX NOMyNPOBOOHEEDERIX NPpRIGpos.
Ons ofecnedoHyA BOAMOMHOCTA NOOSBEREHAR TEPMOHKE BhICOKME H3CT0T BNNOTE A0 COPOoX SEEATOR Heodxoowwmo
HEMHH B S0BAHME Coam MOQYTEHEL MHOMYDOBHER LM MDe0DRaz0RSTENsA HENPAKEHNE (M. proyHoE 2] MogyneHBIR MHOMS-
YRLEHEEEIA Npeabpazosatents Hanpadedna (MMITH) cocTasnAEToR 13 GOROTHAHEX MOOVNER, KA#OER N2 KOTOPLIX AENR-
aTcs npecipaIoearensm HanpREaHns, crnocobHem gaRcTeosate B paxnme WHM. Ha provake 2 npHesgetbl BOaMORHERD
crawisl MMITH, cocToAlwme M3 opHOMERHEN nanyMocTass:x M, 1 M [prcysoe 2r)] 1 moctoesn: M Mogynein, cogguHASMex
NOCHENOBETENEHD N0 NOPTAM NBPEMaHHDID HanpRxeswA. Mocnegini saprant MMNH oeazancs sawdonse npuroged
ONR CO3NaHA AKTHEHEY MNETPOR ONR SNEXTOWHECHWY CETAN DIANMYHEIX KNaC008 HENDAMEHWA, MOCHONIEKY MO3BIAET
HEPEALWMBATE HENpARXEHWE npaobpaoaarenn 50 35 kB v eriwe Bes HCNaneI0BEHWA COMMACYHWWE TRaRCHopMaTopoe.

A2 Mo ceosmy WHTEMENEHOMY HEACTEMH B SNEETPWHACKDA CETH BHTHEHBLIE MNETPR HE OCHOBE MOO0yNEHBIX
MHOTDYDDEHEREIX npeabpazosatensd HanpAxeruA [MMITH] AenA:0Tes WHpoRonanocHeIMK yIPEEMAEM B MH HETOHHHERMA
HANPAMEHHR, YCHMABSH0WMMH CHIHAN 3803HWA © BECONOA TOUHOCTRED. [IpW STOM CHIHAN 3803HWR MOHET WIMBHRTRCR ©
BRICOKOR CROPOCTERD, B HECTHOCTH, OH MONET COOSDH#ATE JHSHMTENEHBIE ND BEMHYAHE BEICIWNE MAPMOHARK. BeixogHos
conpotwenedre MMNH mpedsbpeskmg Mano B WWMPOKOM OWEndzoHs 4HacTol. [Jams npy oiibHO  HCEameHHbIx
GLCTPOMEHFOWAKGA Tokay Wonondesds zagsadud MMIH s HapywaertcA. MNpegorasnedsa MMM k2e moeanchoro
YNPARNASMOID WCTOHHMKES HANDAXEHWA MNOIBAMAET TOBODDMTE O TOM, Y70 BRICOKOHECTOTHRE CREORLHE WHADOTHO-
MOGYNMPOBaHHBIE NpeabpaioaaTant, NoCTROSHHEIES HE TRaHIMCTOpax Tvna ETH3, obpazyioT HOBRA KNEcC WHPOKCMONoE-
HEEX YOANETENEA MOLWHOCTH, D8AGTENE KOTODRX HE CONPOBMHOASTOA MOTEPAME SHSRMWA. 370 OTNMHEET HE OT Cf WesTEYE-
WX THNDE YOANWTENSA, NOCTROEHHLIE HE CBOACTES yNEPAENAEMEIX GNEMEHTOE M3MEHATE CEBOS AKTHBEHOS CONPOTHBNEHE
{TPAHAWCTODEL. ANSKTROHHBE namns, CEM-npnbope) nog osRcTEMEM CHMHaNa ynpaeneHA. AKTHEHBIE DOTEPH B TakMx
FNEMEHTAN HE NCIBANAKT COISAEATE YOHIIATENN MOWHOGTH ¢ ROSdMUMaHTOM NONSIHonT ORcTEMA Beiwe 530 %, Cno-
COOHOCTE DCYLWBCTENATE CBOM iyHELHK 583 BXTHEHBIX NOTEDE MOLWHOCTH {HEOWMCCHNETWEROCTh] YOHUAWTENER HE OCHOES
MMITH no3eonAeT Co30AEETE YOTPOWNCTES DONBWOR MOWHOCTY C BRCOXHM HDSgbHUMBHTONM NONEIHOND QEACTEHA. Ta-
uiend obpasow, ANA COOAHWA CHNOBLE HNETPOE HAPAGY & MACCHMBHBIMK GEMEHTAMY (DESETOPEMH, KOHOSHCSTODEMM,
PERETOREMY ) CTAHOBWTCR BOIMOKHBIM NPUMEHEHHE BXTHEHIND 3NEMEHTE — YNPABNASMOID MCTOHHHES HANDRMAHMA —
YEMNMTENR MOWHOICTH.

A3 Mpruwmep BNWAHWA NApaMeTpoE NACCHMEHOM 4acTH HZ HOMHAHANGHEIE NADAMETPE] SHTHEHOW YacTH
AKTMEHOMD thunesTpa

Mpumep WNRKCTEPMRYET TREDDBAHWA K HOMWHANEHEIM TEAPEMETREM SETHEHOR YECTW MPY DUECAPOBAHHBIX
NENEMETPEE CITEHEHEAKILEND PESKTORE ONA CREOyLM ROHu ypEUWA NACCHBHOR SA5TH:

- HOHOEHCHTOD,

- OOHOHACTOTHEIA dMNeTD QBEHANLATIN rEOMOHIER,

- NEYEHSCTOTHLIR GHnLTR OBSHASLATOR/ OBAAUATE YETESDTHN FEPMOHMK.

B rabnuue A1 npUBEOEHL BENHKHAHE HENPAEEHHA SKTHEHOR YA0TH GHNETRE NP HCNONE30EAHNE TPEX DEAMHHHBIX

KOHEHIYDRUME NACGHBEHORD GMNETRE, SMANATYOHO-H9ACTOTHEE LAPAETEPUCTHIA KOTODRIX NPHESQEHL] HE proyHiES AT,
PaoseT BRiNonHeEH & HCNOMRLIOEZHAEM KWIMEDSHHEIX BENWYHY Toka ans npecipascearana NTEH wanpreesven 400 kB
MowHocTeRr GO0 MET, nogemnsHeHRong K cetd Hanpaxednes 400 B sacroror 50 M. PHOYSTHEHGETE CrOEmMBE s
peakTopa coctasnAat 200 mlMH, 8 eMeocTh xoHgeHcaropa danetpa — 1 el CpegHarsaapaTyHoe IHIYHEHWME TOKA
TEPMOHWE. NPOTEKEMHIWAY Y8pE3 CINasUERWWA DEALTop, cocTaanAeT 15,7 A ToR ApMOHAK MCNoMe3yETCA ONA pac€era
HANPAMEHWE, HAOTOpOE EWpa0an-BasTcr axTHEHOR YacTe MNLTPE C UENEK EOMOEHCAUMM TEPMOHUE GNA Tpex
YNOMARY TEIXE KoHGUrYPaLMA heneTpa (oM. pacysoe A1)

Pacyetel BERNONHANKECE OAA MuHdke TTEH, COCTORWSH W3 KODOTEOH BO3OYVILHOGHA W OnMHHoR KabenbHol YacTed.
BeicorkpeansrHeR KAGENE NOCTORHAGN TOKA OCnAtnseT sNWAHWE Npeobpaz0BaTenNs Ha QPYromM HOHLS 3NEkTROnSpes aq
MTEH. PacHsTHBIR NPYMER NOKEILEIST BMMAHWE NapEaMETPOE NECCHEHOKM 9ACTH HE HOMHHENEHEIS NAPaMEeTDEl BETHEHDH
“acTi. Npw ONPpegeneHug o pEENEHEXE HOMHHENEHEIX NAPEMETEOR (BANETRE NOCTORHHOM TOKE NPOSLTMPOBWWE J0NHEH
VHHTRIEATE BAVAMME W OPYT X MEDAMETROE.
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Mpunosevue B
[cnpaBoyHoDe)

JECANYATALUMOHHLIE NOKA3ATENW AKTHBHOTD (PHNLTPA NOCTOAHHOMD TOKA
B MERCHCTOMHOW Nepegade anekTpoadepriy NTEBH Skagerrak 3

B.1 B rauecTee MNmeOCTpEUMA SXKCINYETIUWMDIHHRN NOKAZETEN2R AKTMEHOND MNeTRE MOCTORHHOND TOKE NPHEESEH]
PEAYNETATE MAMEPEHNA TOKE NHHMH NANKCA MEHCHETEMHOR nEpEOESH anakTpoadepriy MTBH Skagerrak 3 {dadHwa —
Hopeanaq). Manoc 3 paboraet B MOBORONARHOM DEKWME, YEO0BSHE NEREO2BAEMOA MOWHOETA cocTaanmeT 240 MBT. Tox
TTMHHK NONCA ONA CNYySEes HENWHMA M OTCYTCTAMA BRTHMEHDNA “acTi dneTpa npuesdeHd Ha proyrsse B Mepewi cnexrp
TORS COOTESTCTEYET TOKY NMHKA G HEpabaTamuER SHTMsHOR 4acTeio vnsTpa, 3 BTOPOH CNEKTR TORE COOTEETCTEVET TOKY
N¥HAA © DE0OTEOWER BXTHEHOH YACTeH DmeTpa.

B.2 Kak Gemo nokazado 8 6.2, ncodoMeTpAYECERA TOK ONpegenReTcs no iopuyne

1 50
] = i
e T |:I_ n'—ll:ﬁu By A b
16 (B.1)
NoooMaTpr-EcErA Tox (Ch. prcyHoE B.1) ymedewed ¢ 470 mA go 255 ma, OCcHOBHBIE ARMOHAEN TORAE B NMHHWA
npMesneHsl 8 Tabhkue B.1.
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Pucyror B.1 — CnakTp daMapsHHON ToxRS B NAHAE (Nonoc 3 paboTasT K8y MOoHDNons)
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B.3 QcHoEHEIS rAPMOHMHECKHE TOKM & NAEAE, monis 3 paboTaar ke MoHononG.

TabGnuua b1 — CCHOBHBIE FADMOXHHECHME TOKM B NIKHIK

Becopom Ees aRTMBRGE BHILTRAUHE ARTHERIA (BMAETRALWA
Hacrara, Ty readubrumEnT
Pn = kn
Tok. & MpuoaaerneA ToK, & Tok, & MrHnegeEHREA T3E, &
3040 0,11 3668 0406 0,088 1 0,008 7
G600 0535 0.844 0.503 00180 o007
1200 1,500 0,835 1,253 0,024 5 00368
1800 1,710 2218 3.7Bg 00436 0074 &
2400 1,802 0,350 0.675 00253 0,048 8
2700 1,957 0,338 0.682 00217 0,042 4
3000 1,964 1164 2292 0,24 2 0,047 7
Mpume4adds — MpuesasHe CREOHEREANPETHYHEIS IHAYEHWA TOKA.
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Mpunosevue B
[cnpaBoyHoDe)

JECANYATAUAOHHBIE NOKAIATENH AKTHEHOTO (PHALTPA HA CTOPOHE NePeMEHHOo TOKS
nogcTanyss Tiele

B.1 Ha pucyHes B nprBsnsHs SMnndTyaHeIS CRSETDEl HENPSEHEHNA Ha wiuHax 400 «B nogerasuyae NTEH Tjeka
|Energinet] 2 Daqvm Bez cHCTEME YNPEENSHWA AKTHBEHESM henstpom [od. piocyHos B.1a]] v npy Hammyme 3708 CRcTambl
{ost. pricyHor BU1G)]. Bnarogaps npusaHeHHE BETHEHOND MNETPE JOCTHIBSETCR IHAYNTENEHDE YMEHBLWSHME aMNNWTY Sk
BRIDpAHHEIY rApMOHAE. Hanpumep, HaOnKOAaeTcA yMeHsIUeHNE cekiws 30 05 ABANUATE TPETEER FAPMOHMKA.

B.2 WMamepBHHA BbIMANHAMMCE G HCMHILSOHAHNEM SHANMIHTOPE HAGTOTE, NOOENKHEHHITG K BXOLY CHCTemMbl
YNPARNEHWA SXTHEHOITD EMNETRE NOCPE0sTEOM WWPpOSHANIroeond npenbpaioeaTend C ONTHYECKMM BN0gomM.

Tamke BeINONHANWMCE WIMEPDEHME TOKOE B NApannenkbHely DaccHBselx dunetpax nogoradgan TNTEH. beno
YETEHOENEHD, 470 NEH patoTe akTHEHER (MNETROE © NOZEENaHEM BROPEHHE X FEDMOHME HENPAHEHNR Ha wenkax 00 B,
TOEM 3THY FHOMOHAE OTCYTOTEYHIT B NapannensHely HneT pad. 370 O3HEYEET, HT0 HA NOOCTAHUNMH HE TRE0yKITGCR HHKEHES
Opyrae dUNETPEl FTAPMEHAE, KOHTPOMMEDYEMEIX BETHEHBIN ansToo.
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PucyHox B.1 — Mpadmen o pedynsTaTam NonessE WIMeDaHERA
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Mpunowenwnes
{cnpaEoYHoE |

MpuMepLl NPUMEHEHHA AKTUBHLIX DUNLTPOR NepeMEHHOTD TOKA B CHETEMAX HUIKOro
M CPeOHero HaNpAMeHWA

1 B HacTtoRwes 2paerMA B NPOMEBILLINEHHOCTH NPAMEHRETCTA HECKDNEXD SXTHEHEIX 'dJI.i.I'IbTFIDFEI HWIRAM N CpegHero
HEAMPAKEHWMA.

2 Wyurtupyrwes aETHEH0E HNETPO-KOMIEHCHPY HLLEE YOTPOHCTEOD HA cocHoB: cremil CTATHOM

OEa WyHTIHpY KL HE SKTUEHE X HNETRO-KOMNEHCHPY LR yoTpoRcTea Tana APCH-G-24 00, BeimnonBaHHEIS N0 Coame
CTATKOM (e, prcysos 1), mowpocTeen 2,4 MBA Ha HanpAseHie § KB sHegpedsl 8 2017 1 Ha OOHOM 13 pPYQHNKOE TOpH0-
METANMYPIWECKDA HOMISHHA OMFA CHUSEHEA NPOBAN0E HANPRHEEHAR M YMEHBWEHWAR TAOMOHIEY NDW PaGaTE CHANOBLIX
MO BEMHHKDS.

MoseT BRIDONHATE TP iyHEUWAK OQHDBREMEHHD:

- PEMTAPOBETE PEAEKTHEHYEY MOLLIHOCTRL

- CHMBMETPHROBATE HENPRMEHWE [NOO3BNATE 0OPETHYH COCTABNARILYED HANPAHEHHR).

- (PHNETPOBATE BEICILWME FAPMOHHEA HAMDARKEHWA B SHHEMAHHOM PERAME.

MOWHOCTE TEKOM AKTHEHOM HANBTPO-HOMIMEHOHDYHIWEND YOTROHCTES CWNEHD 3AEMCHT OT DEEETAHCE CETH K
AomEHE OeiTh COMEMEDMMON C MOLWHOCTER HCTOMHEKE MCokaRaHHA. OCyunnofpamMasl HENPAKEHWA Ha wKuHax 6 B g0 w
NOCHE BRTHHEHNA SETHEHOM (PHNETPE NDWBESOSHE HE prcyHke T2,

Baas

E-10 kB

CY¥

¥E — Sartapen kokgercatopos; CF cHCTEMA yrpaanadus; Kda0 HOMIIEEC MIMEHEHAR, MHOQUEILWA, PETACTIUHRE A
A PRHMDHGADAHKE JAHAEE; ACY — ADTOWATWIHDOBEEHELH CUSTERR PIEAansHnE BEpRHED ypoann; TT — TpanchapMarop rasa
ADCY — cacTeEma ynpanneras akTdetss hansipom, MMMH — wopynessn eacroypoonessi@ npeodpanosarens nanpassan

Pucyror N1 — Cxema akTieHor hrnsTpo-koMNEHCMpyEIWETD yoTpoRcTEa Tena ASCK-G-2400
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Pucyror N2 — Doynnnorpasms HanpsseEHne Ha Wwedax § kB a) oo w §) nocne BRnsHeHuA SETHEHDTT @nsTpa
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I3 PeanWzauwA WYHTHRYHLWETND AKTHEHOMD (WALTPO-EOMNEHCHRPYHIWEr: YCTPOWNCTEE HA OCHOBE
rvBpuonoro gprneTpa

AxTvaHoe  uMNETRpo-soMNEHCKPYWLES  yoTparcTEo tana  [IA-ARO-10-3600-¥ X4, npepHaasaqedHsos ong
FPETDEHEHWRA HERAHEHWA HANDAMEHHA Ha WwrHEx 10 BB npa paore THpHETOpHLY BENPAMMTENEA B LHENMAYHO- MMITY NEEHOM
PESAME HETPYEH, Beind YETAHOANEHD B HEYYHODM LeHTRE B ceHTROpa 2018 r {omM. prucydox 1.3}, [MasHes ApauMyWwecTea

Fauorg pPEEEHEIR — SETOMATHHECERR TIE\'_'IL:TFIDf'lrl:E. PECHHAE ¢ll-1]'|bT|:|ELIHH CNEETPE FEpMOHFE B DEMEe pedneHOr
EI!:IEMEIHH H UEIEC.FI'EI'-IEI Hisg .D.EMHIZprI:IE-aH.HH I'IBpEIII:I,ﬂI-hI:dH HFDUEED{IB B CBTH EEG HEMAOFEA0BEdHMA MOLWLRbEE ,':lE'm'Il:h{"lp'_-ﬂ-'DLl..ll-'m
pEIMCTOROE.
| L4 510 B
B| | Bzl | |B.| |
| |
KBz K&1 n "’u
Li
i
N i
L]

KE1. KE2 — Barapen powaencatopon: L1, LE — ToRoorpad yMBAGINE pEaRTops; & — peavcrop; B1, B2, . Bn — pskmouarens;
A — aeTRaHzH aneedt AR — AETHOHER SRALTD rApMoHEE

PucyHow N3 — MABpuaHEIR AETHBHBIA CeTee0@ dMnETD Tvna A

4 PeanWzayWs CepUeCHOND aKTHEHOM MNETPO-KoOMNE HCHPYHIWETD YCTPOXCTES

Ong ofecne<eHMA HOPMAaNEHOHR paboTel Y4ACTOTHOMD 2nNekTponpreosd tina PowerFlax 7000 HoMAHANEHDE MOLW-
HOoCTeE GO0 xBT, pAaDOTARKIWETD B NOXKAMEHOW SHEDMOCHETEMES HE OCHOBRS TE20NOPWHEBOR SNEKTROCTAEHLEMA MOLWROCTEHY
22 5 MBr, Ha ofbekTe HEdT AHDN KOMOSHAN DEIND BENESEHD CEQABTHOSE AXTHBHOE IlNETDo-ROMOSHEHDY LSS YETROACTED
runa MNid-A0HCE-0,85-T0 ¥4, obobweHHas CTRYETYVPHAAR CHEME KOTOROM NPHBEgaHE HE proyHE: T4, YMacToTHeR snek-
TpoNpUesg mMna PowerFlax TO00 cotTtonT 2 axoarord imnerpa, abpasyvowers konebaraneqsin LC-ROHTYR. M WKPOTHO-
MOV ITMPOEEHHOMND KOHBERTOPE TOKA, BENIOHEHHDTD 38 thunsTpon. CaTh, NATREHIWLAR SECTOTHER 3NEXTPONEMEND, HOEaHEHS
rApROHNEEMK C HOMEREMW O W T. Paz0HaHcHER “ECTO0TE BX0OHOMD GMNETRE HaKDOWToR B DEPSCTHOCTE MATOE FApRaHH-
ke cana {or 229 bo 283 Tu). BEnescTere PE3DHIEHCHOR PACKEYEH KONEBarsnesHore HOHTYDE CETEB0R NATOH FEpMOHMEDR
B HE4aNe Mycka 8 pabore 4acToTHOM NpHBOOE BOIHWKERT cOod. CoprecHDe BETHEHOBR hMnbT po-KoMneHE DY KWL
yeTpoRcTES TMNa NIM-ADHKT G-0.85-T0 Y4 esnoveHo B PACCEYEY MESDY MOCKSMEHHOR CETRH W OTXOOREEAME TISHEARM
G NOMOWER CEpuacHore  TpadcthopMaTopd v obecneyweast gemnipHpcEaHHE NEPEXDOHLIX NPOUASCOE MM CES
ANEETPONEVEOLE M hrnbTpALMED CETEEEIX FARMOHHE,
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CHCTEME yRpaaneHaa; TED
BENPAMATENE JAPELHEIA
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g Hanpske e cetd B kB [ TOE AKTHBHGMG anesdadra; TC tpakcchapMarap ceasd; CF
THEMETOPHBN EEROTEOIaMe kaTene: THR TP HIMCTOPHE -KDIs EHEATDRHsR Baayne; B3
CH cobrTaEste Hysge: P — DeEnoYdreEne

PucyHok M4 — DEOGWEHHAR CTRYETYDHAR CXEME BHMIHEHMA CepracHors ADEY

S&PEY yoTpadRaT pEIOHAHCHYED PACKEHEY EonebaraneHoro koHTypa PFTOD0 nATO@ rapmoHykol caTeBmrm Hanps-
HEHWA, JERCTEYA KA LUMPOKONONOCHER gemndiep B NONOGE 4ACTAT 00 SESATOE raproHeee (oM. puoyHor TS5 Mpy arom
O0ECMEHMBESETER HYNSE0E NANSHWME HANDAMEHWA HE CETEEOR YacToTe, T &, BECnpEnATOTEEHHOE NPOTEKIHHE MOWHOETH

“BPE3 ARTMEHDES UNETRU-KOMNEHCWPYRIWES YOTRORCTED K MpWMBEDTY.
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Pucyron I — Popma » rapMoHMYSCcEMA COCTEE HENPAKEHWA H TOEA NEW BENDHEHWA LC-thunstpa coBMecTHD © axTHE-
HEIM RNETPO-KOMISHOMPYRILWEM YETPOASTBOM W NpROGpa08dTENEM H3CTOTh

Mocrd BEMOYEHUA  BETHBHOMD  IANETPO-ROMIEHCHDY LS yOTRORCTES OERCTEVHIWED 3HESEHHE  TEPMOHMK
COCTHRMNG: nepBcA — 51 A (100 %), natod — 0.5 A (1 %), caneMor — 1 A (2 %)
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Mprnomerns [
{cnpaEoYHoE |

CpapHeHKe apeKTHEHOCTH CHCTEM hMNLTPALMK Ha CTOPOHE NEPEMBHHOND TOKA
nepeaayd NOCTOAHHOMD ToOKa

0.1 B HBcToALLEM NPp@NCHSHAR NPEESIaHbl PEEyTIETETE PECHETOE, NONYHEHHEIE MOE HCNONB30EAHAM MOSENW
CHTPZ gns tpax cuocram <hunsTpaguy nepameHsoro Toka. Mogene peanmzoBada gns MOoHONonApHoH kabaneHow
napagaq anekTpoadepre NTEH mowrocTsn 1000 MET sanprwarsmes 500 B, Mactora HENpAMEHHA NPAMBIKEEILIY
CHCTEM NEQEMSHHOM Toxa cocraanqeT (50 £ 0,5) MNu.

0.2 Pat4ars BbiNamHEHE QN8 Tpax KOHGUIYPEUMA CHCTEM OHNLTPALME, X0TOPRIS YOOARETEORAKT 3808HHDM
BHCNNYETALMOHHEM NOKAZATaNAR:

A} TpageUPoHHEE hrnetpel 11/13-0, 29736-2 rapMoHny i DUNLTPEL, HECTDOEHHLIE HE 3-K0 rEpMoHERY [EansTpel
HP3):

0) NoCToAHHD NogcTpaneaeree GuneTpel 11-0 » 13- rapMosEe 0 TPASHUWONHES NAaccHBHsE ErneTpw HP24,
HP35 1 HP3;

B] NOCTOAHHD HBCTROSHHBIE HE T1-0 @ 13- rapmodHeeEr dansTpel, TPAJWUMOHHLER NaconBHBl danstp HP3,
HECTROEBHHLIA Ha J-0 FEpPMOHEEY W BETWBHBIE {MMEBpMgHEA} drneTR ans PUNsTRESUMH THPMOHEE BRICLLSM NOpREgES,
oBecnequeaya 75 Meap peakTHEHOH MOWHOGTH.

0.3 TpehoeaHHA K NDESISTENAM KSHECTES aNELTROSHEPr WM npuesnads B Tafnuue 0.1, Crews UnsTpos M gad-
HbI8 FARMIHH4ECHIND WMNESEHGCE CHCTEMB] NEJEMEHHOND TOKE NPHESOBHE Ha prcyHER .1

Tabnuua 0.1 — TpeboBaHWA K NOKE3ATENAM ESHSCTES 2NSKTROEHEDHE

Napaserp MNMpeEgeneHas SHAMEHWE
KoarbdMuwarT N-f rApMOHH4ECcKOR COCTAENRIOWER 1.0 % gnA 8Cex HEHETHEIX rApMORUE
Hanprxesrs KU 0.5 % GnRA BoEX “ETHBIX FAPMOHAE
CyMMAPHER KO3 EEMLHEHT rEpaOHHEStERs 1.5 %
cociasnsowns KU =
KoadeiuvuuanT ranediodHelx nomex THREF 1.0 %
HFM, HFM HFY M3 F
== - = el ==
iy ¢
2
1 P
11, 14
m_h_

Pucynor 1.1 — Kordurypayns GunsTpos B i@pMoHyHESHEA HMREGEHE CHOTEME! NEREMEHHDN TORE

a0
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0.4 MNapamerpe neTpoR, YCTEHOBNEHHEX Ha NOSCTAHUWMAX neperedHorg Toka & (375 kBl w B (230 B},

npyesgaqsl B Tabmuuax 0.2 » 0035

Tagnwuya 0.2 — MNapamerpe! hrnsTpoB HE NOACTAHUME NDEpeMeHHom Tord A {375 &B)

Tan thunerpa 11-m rapuoHrEd i}i‘l;?:uu HP3 FHPIE 11113-8 rpmMaduEr

TpexthaaHan pRAKTHEHAR MOWHICTL

MNP HOMHHANEHOM HANPRHEHAK NEpe- 4358 a2 G arh 20
MeEHHmD Tord, Meap

C1. mwd 1,16 084 1,61 1,00 2,35
L1, ralH 7217 F2A7 83,31 r.84a 20,65
C2. il — — 12,84 — a5 44
LZ, rlH — — — — 0,83
R1. Om — — 1800 s -
2. Omi — — — — 55
Tagnwua 0.3 — MNapametpel rnsTpoB Ha NoACTAHWME DEREMeEHHo Tora B (230 =8)

Tun cienbTpa 11em rapmonnes T :IL':smu HE3 HFP 38 111130 rapmoesEd

TpaxtaaHan DEAKTHEHAR MOLWHOCTE

NP HOMHHANEHDM HATDAHEHAH 43 8 a1.2 & 7.5 8o
nepeMaHHo Tara, Meap

C1. e 281 1,87 361 2.26 5378
L1, ralH A207 32,07 3508 d.47 1318
C2. - -— 2B .88 — 192,25
LZ ralH — — — — 0.37
R, O - —_ B30 170 —
R2. O — — — — a0

ﬂ|-5 Hanbonewne sHa4eHEA QN8 EasmOoro n: FRCNAYATALHOHHEIR NOKE3ATENSH npe HOMWHANEHOE MOUHOGTH

{1000 MET) npuesgsre 2 Tabnmue 0.4,

Tadnwya 04 — PazyneTHpyiilqe SKCMyaraumMoHHBIE NOLE3aTend nsTpog

Kondmrypayns dranntoa

SHEusHAE JIECTNYETAULHIHAHDOID NOKATATENSR

Dnin, % THD, % THFF, %
1 0,20 1.41 0,97
2 0.8155 1.34 0as
il 0.891/5 128 0,64

0.8 KoHdwrypauwe © NOCTORHHO HACTPOEHHEM GHNETROM W askTHEHLIMY hunsTpamd (xoHdnnypauws 3} noaeo-
NAKT O0CTWHL MHWKWE SKCNIYETALWOHHBIX NOKAISTENSR B CPABHEHWA © NOKA3aTanAMKE 4H TREOMUMOHHBI NEBCCHBHBIX

HNETROE.

0.7 MNpuesgeHHLE DEIYNETATE HE MOMYT BeiTh 0boOWeEHE ans apyrex cretes MTEH. NMpe pazpaioTes peweHnA
ans gpyrux npoextos cactar NMTBH HecBioayvmo npoEsgeHWE DECHETOR ONA ONPDE0SNEHAR DESNRCTIHHLEE HONOOHBIX
OAHHBIX KACATENEHD CUCTEMBI NEPEMEHHOM TORA, HENPHMED FAPMOHAYECHANT MMNEZEHCE W TRE0oBAHWA K ROMIEHCALIMA
PEAKTMBHDNA MOHOCTH. Kpome 31om0, HEoSXO0MMD Y TRIEATE BOSMOMHOCTE PACCTROAKK GHNETDOE, HTO WMEET BAHHDE

JHdHEHME 0N\ MECCBHEX ¢II-1IIb'I'|'.'lEE-.
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BEuGnuorpadua

[1] ¥raz88us DO 3EWMTE NAHAR CBR3W 07 BOAGEACTEWA NWHAE SNEXTpONEpedsaqy (yTBepsaeHel MeswayHapooHsmM
comEam anekTpocesan, 1963) (Directives concaming the protaction of telecommunication lines against harmiul ei-
fecis from alactricity lines, Tha Infermational Telecommunicaiion Union, edition 1963
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