&“"& MEXOYHAPOOHAA HAYYHO-NMPAKTUYECKAA KOHOEPEHLU A § %a
q/“‘\\% YMPABNEHUE KAYECTBOM 3fIEKTPUYECKON °
SHEPIUU 1 y i
a6
raw § raanpom

PI'Y HedTtn n raza (HNY) umenn N.M. I'ybkuHa, NMAO «lasnpom HedpTb»

O6wume NPUHLUNBbI HOPMUPOBaAHUA
HeCMHycouAaarbHOCTU TOKa U HanpshKeHns
B CUCTEeMe INIeKTPOCHabXeHuns
HecTenepepabaTbiBaOWMX NpeanpuUATUN

EpwoB M.C., A.T.H., npodeccop
YepHeB M.KO., acnunpaHT

MNMdracpeHport E.B., pykoBoguTtesnb
HarnpasieHnsa ynpaBrneHns TEXHNYEeCKOro
pa3BUTUS U 3HepProapdPeKTNBHOCTH

Mocksa, 2020
O SNSEKTBPEBPEBDERESSSSSSSSSSY YT



Llenb paboTbl

Pa3paboTKa mMeToAMKMN aHaNM3a U aIfTOPUTMOB MPUHATUSA
peLleHnn No orpaHUYeHnIo BIMAHUA rAPMOHUYECKUX
NCKa)XeHUM TOKa 1 HanpsaXXeHua Ha anekTpoobopyaoBaHMe Ha
CTagun NPOEKTUPOBAHUA, SKCNAyaTauum M1 moadepHU3aLmnm
NPOMbILW/IEHHbIX CUCTEM 3N1EKTPOCHAbKeHUA
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TeopeTnyeckne 1 NPUKNaaHble 3a434M

J 1. ABanE3 TeHIeHOHH pocTa H pacnpeleleHAd VCTAHOBJAeHHOH MOIIHOCTH HelRMHeHHBIX
1eKTpONpHEeMHHKOB HedTenepepadareBaroniero npomssoacTea (HIIII) meXIy TeXHOIOTHYECKIMI
ycraHoBKaMII (Ha mpEMepe MockoBckoro HII3).

1 2. ABAaIH3 H BBIOOp MoKAa3aTe/leil HOPMAPOBAHAA FTAPMOHAYECKAX COCTABIANIIAX HAIPIKESHII 1
TOKa 18 Y3JI0B Harpysku 1 anemernTos COC HIIIL

(] 3. Pa3pa0oTKa Ha OCHOBE OTEUECTBEHHOI H MeKIYHApOXHOI 0a3sl CTAHIApTOB METONHKH NPHHATHS
pemIeHH 10 OrpaHHYeHHI0 BIHSHHS TAPMOHHYECKHX HCKAKeHHA TOKA H HADPS/KeHHS Ha
3IeKTPOO0OPYIOBAHIE IIPOMBIILIEHHBIX CICTEM 3JIeKTPOCHAOKEHNS HA CTAJHH HPOeKTHPOBAHHS,
IKCILIVATAIIAE H MoJepHH3ANHAHN, II03BOIAIOMAS cOamaHCHpoBaTh mpHMeHerne YPII nm  mpyroil
npeoOpa3oBaTeNbHON TEXHHKH B IPOMBIIUIEHHBIX CHCTEMAaxX JIEKTPOCHAOKEHNS ¢  YUEeTOM
371eKTPOMArHHTHOII 00CTaHOBKIL

4.  Anpodanmas pa3padoTaHHOH MeTOQHKH II0 OTPaHHYCHIIO BINSHHA FApMOHHYECKHIX HCKAaKeHIHI
TOKa M HaIpsLKeHHA Ha 0e30IIacHYH0 3KCILTyaTallio 31eKTpoo0opyIoBaHII Ha IPHMEPE THIIOBBIX CHCTEM
3IeKTpOCHAOKEeHHS TexHoIorndecknx yuacTkoB HIIII (aa mpamepe MockoBckoro HIT3).

UepHeB Makcum HOpbeBny, 3
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CTpYKTYypa 4aCTOTHO-PEeryIMpyemMoro npmeoia
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PocT cocTasa 1 xapaKTepucTuKka HeniMHeMHbIX 9/1eKTPONPUeMHUKOB
HedTenepepabaTblBatoLLMX NPom3BoAcTB (Ha npumepe Mockosckoro HI13) (1/2)
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PocT coctasa 1 xapakTepucTuka He/IMHEeNHbIX 3/1eKTPONPUEeMHUKOB
HedTenepepabaTbiBaloLLMxX NPon3BoACTB (Ha npumepe Mockosckoro HIM3) (2/2)
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anILIMHa BO3HUKHOBEHUA NAPMOHUYECKUX NCKaXKeHUM ToKa U HallpAXeHUA
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[TocnencTsmA BO3AENCTBUA BbICLUMX FAPMOHUK TOKa M HanpsaXKeHus Ha
3KCM/IyaTaumio 31eKTpoobopynoBaHmsA
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HECHHYCOMANLHAR

IocneacTEEA BosOeHCTERA

[TocmencTEEA E0SNEHCTERR
BRICITHY TAPMOHME TOKE

Komgesca Garapen ViEHRIISHHE CPOEE (YO EOEISHCETOPOE. BotMosEOCT
F IHATHTSNLHOTD VCEMEEHE TOKOE HI-13 EQTEHEHOECHHE PeI0HIECDE.

Bmexpo CoEpamesns CO0Ea CTyEDE JEATATENE, OTPAHETeHEE
AOMVCTHMOTD Kosd-dEOREETE TArPYIERHE Hi-23 VERNHIEHHE MO0 TEPE.

IMpanoxpaEeTemm / Jloz=as pafoTa B BOGMOEEOCTS NOEPEEISHES 3MSMEETOR P34

EREMHITATEIH E 03HPEHOESEEG0 EROJEIE ¥ SEVCTETECKED ITYMO0E.

VEGTHTEHHNS NOTERE E MaTH, OTPAHEISHAS SOOIy CTHMOTO

TpascdopaTopsl EozbéEHeETS 2arpyIER. BosEHEROEEEMED EHSPAED B
SEYCTHIECEE IIVAOE

K afem VESNHYISEHEM MOTEPE, OCPEHETEHEE JOIMVCTHEMOTD Kost-dEnresTa

zarpyars. [TeperpyiEa HyISEOrd DPOEOIEHES.

‘\\_\ BBICIIEX TAPMOHHE HANPEHEHHT

VESNHIEER: IIyMa, IPLHIeEPEMeHEDe
TpascopMaTopE CTEPEEHE HIQMANHH H2-32 MOERIOSHEOTD
HAMpPIEEERE.
TpassEpeMEHEOE CTAPSHHE HIOMIORE HI-33
MOEENISHEOTD HANPDEEHLL
VESNHTSERS IMyMaE, MEXIHN9ECKaT VCTAT0CTE,
T ——— MpeETeEPEMEHHEOS CTAPSHNE E30MEMER H}Bf
MOERNISHEOTD HANPDEEHE, Ty LT VEN I
H VAIEEEIISHERE KDVTRIIHE MOMEET.
HomgescatopeEme 3HATHTSNEHOS YCENEHHE HAMDEESHAT HI-31
GzTapen E0IHHERHOESHIE PEIOHEHCOE.
SMeNTpOHEEIE Ciox & paboTe HEMEpHTENLHERX MPATOPOE B
YVCTPOHCTED CHCTEME JECTAEIBOEHOE CEEZE.

UepHeB Makcum HOpbeBny,
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HopmMmupoBaHME rapMOHMYECKUX COCTAB/IAKLLMX HAMNPAXKEHUA U TOKa A1
y3/10B Harpy3kn 1 anementos CIC HIT
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HCEXEEHHE B TOUKE 0OMETro IpHCOeTHHEHHT
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CUCTeMHble NoKasaTe/ I HOPMUPOBAHKMA NAPMOHKUYECKMX COCTABNAKLWMX HanpAXKeHnA

B OCHOBHbIX y31ax Harpy3km C2C HIM

CymmapHbIi KO3QOUUMEHT rapMOHWHECKMX COCTaBMAKLWMX HanpAxeHnA (CRICH) mam Total Harmonic Distortion Voltage (THD(U)).

Ted, v (1)
CKI'CH = THD(U) = g, 100%,

rae 1 — MOPASOK TAPMOHHEH;
[] — HOMHHATREHOE HAMPCHEEHAE: 3TeKTponAaTannd [B];

[, — Hampa#eHHe TAPMOHHYECKOH cocTapnaomed [B].

Tadmuua 1 — Orpasmgerne CKI CH gz 95 % epemeHH H3MepeHHH B
TedeHHE 0OHOH HegenH coradacHo [ OCT-32144-2013

Juaueuna CYMMAPHEBIX I{DB{l)le]IHEHTGB TaprMOHHYECKHX COCTABIIARINHE

HampaseHnd, Yo

Hanpsaxenue saexTpHdeckol cetH. kB

0.38 6-25 35 110-220

8.0 5.0 4.0 2.0

Hopuupoeranue sgageans CEKI CH
OCYIMECTEIAETCA COTTIACHOD:

A i O A e L e e SR

Crm THsie T PRRHITSICIRE CERSCTE
MNEATEAITHATHAA

HOPME KAYECTEA INEKTPFHYECKOH 3HEFTHA
B CHCTEMAY JNEXTPOCHAEMEHHA
DEWEND HAIHAYEHHA

A

[

QO ==

UepHeB Makcum HOpbeBny,
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CUCTeMHble NoKa3aTe/ I HOPMUPOBAHMUA TAPMOHUYECKUX COCTaBNAKLLIMX TOKA

Total Harmonic Distortion (TDD).

}Ei‘; IZ
TDD = 8 1000, @)

L
rae In — ToK n-o# rapMoHndeckol cocTaEmaromedt [A];

Hopvupoparne zgagerus TDD

OCYVIDECTEIACTCA COTIaCcHO:

[}, — 2HAYEHHE MAKCHMAIBHOTO IPOIMIEHTEIRHD NOTPeDIaeMOT0 TOKA HAarpyaru [A].

I I ™=
Se="7" (3)
L IEEE Recommended Practice and
rae S, — MOIIHOCTE KOPOTKOTO 3aMEIKAHHA mww“
Tabmuma 2 - OueHka HOpM 3MHCCHH TapMOHHYECKHX COCTARIAIIIHX
TOKA A1A CHMMeTpHIHEIX Tpexdazuux TC cormacro JEEE 5td 519-2014 1T Prnmar st sy Sy
MpegeasHO JOMYCTAMOE SHAYEHHE TAPMOHHIECKHY v
Lo/ I, COCTABMAKIHEY TOEA 0T MAKCHMATEHOTO TOKA HarpviKH . .
{(TDD, %
<20 5 J
20=50 8 Waat
50=100 12 = p——
100<1000 13 s e
=1000 20
YepHeB Makcum KOpbeBuny, 1
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MHOyBMAyanbHble NoKasaTenu 414 KOHTPONA pecypca OCHOBHbIX 3n1emeHToB CIC HIT

ACUHXPOHHbIU 08U2amMes1b C KOPOMKO3AMKHYMbIM POMOPOM

B3BeleHHblIA KOSQDUUMEHT UCKaKEeHWA HanpAxeHA aeuratena (BRMHI) wnn Harmonic Voltage Factor (HVF)

HVF (BKHHJL) =
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KoadhduaunesT cHIGHEHHE MOIMHOCTH 3IeKTPOIBHTATENT
kak tyexmaas HVE (BKHHA)

Hopuupopargse sgagerns HVE
OCYINEeCTEIASTCA COMTACHD:

UepHeB Makcum HOpbeBny,
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MHOBKMAYaNbHbIe NOKa3aTenu A4 KOHTPO/IA pecypca OCHOBHbIX 31iemeHToB C2C HIN

YcmaHosKa KomneHcayuu ,OEGHI’HUBHDL‘} MouwHocmu

KoadduumeHT rapmoHmMyeckoin Harpy3km KonaeHcaTopos (KITHK) nam capacitor harmonic load factor (CHL))

Tabnuna 3 - IlpuMeps! sHaseHnH kosddrnrenTa KT HE am1 HekoTopsx Bribopok BT

HANPAEEHAT IPH HOPMATEHOM 3HATEHHH NepeoH TapMorHKHE (U =Uno).

TIpumMep 3uauennEe Bl HanpaxeEHd. %o CHL,
BEIOOpEH Ya
3 3 7 9 11 13 15 17 19
1 25|35 ] 25 2 15| 08 1 0.5 110
2 35|45 |35 (12|25 2011015 )10 118
3 50 |60 | 50|15 |35 |30 |05 20|15 133
4 55|65 | 55| 20 | 40| 40 | 18 |23 |18 | 146
3 80 | 90 | BO | 60 | 70|70 | 23 |40 | 35| 208

Hopuuaporarare sgagenns CHL

OCVINECTEJNACTCA COITTACHO

UepHeB Makcum HOpbeBny,
PIY Hedotun u raza (HUY) umenn N.M. I'ybkmnHa
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MHAyBKMAyanbHble NOKa3aTenu Ana KOHTPOIA pecypca OCHOBHbIX 3/1emeHToB CIC HIM
KabenoHaa nuHuA ¢ [1BX uzonayuet

Ouenka adbdekTa Harpeea kabenbHol nnHMK (Heating Derating Factor (HDF))

N
ln 2 Ruy (o) L
= — = ._n I off = —— 7
HDF ;[(IRMSJ Rl] RSl vHDF @) Hopuuporanne sxazenns HDE

QCVINECTEIACTCA COLIACHO:

rae [p,,; — OeHCTEYHOINEe 3HAYEHHE TOEA Harpyake [A]; R, — CODpOTHEIeHHEE NPOBOJHHEA HA 9acToTe A-H

rapMoEHKH, [Ou]; B, - aKTHEHOE CONPOTHEISHHE Kalend Ha IPOMENILIEHHOH SacTOTE.

Heamess Exvecs Temovcn Hassosic
DETORTHN 0% ELECTRIC CANLES 1N T8
BT EXvimosuEsT

Jna pacdgeTa gapHOoro Ko3dhHIHERTa HeoOX0AHMO PACCHHTATE AKTHEHOE CONPOTHEIEHEE KADead Ond KaEIoH #1-0H TapMOHHEH: T —

Ry = Ryy7t 8)

3Hagenne pabodell TEMOEPATVPH EA0eTEHOH THHHE B VCIOEHAX MEPeTpVIkH TOKAME BEICITHY TADMOHHE PACCIHTEEIETCH:

Oop = 64 +40-HDF, (q
rae 8, — TeMneparypy okpyEaomeii cpenrl [C); B,p, — padodad TeMueparypa Kabenenod THEHE["C]. P @

ﬁ.;-\::..':o
UepHeB Makcum HOpbeBny, 14
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MHAanBMAyanbHble NOKasaTe M A1A KOHTPOA pecypca OCHOBHbIX 31emeHToB C2C HIIN
Cyxol cunosol mpaHcopmamop

K-FACTOR
N
I Hopuuporanne sHagenna k-factor
k — factor = Z( T ]z -nt5 (10) ORATHED
Irms OCYVIIECTEIASTCA COTTACHO:
n=2
ILES pa0e o 7B a1
Tabnuna 4 - CooTBETCTEHE MEXEAY A-factor H &; pavpr Leading transformers with non sinusoidal

currents
K Facr

k-factor, =2 | 20 | 30 | 40 | 50 | 70 | 90 | 10,0 | 1100 | 120 | 130 (150 | 17.0 | 200

0.

K2 e factor 1 (102104 | 106|108 )1.12 0115117 (119 ) 12 | 122125128133
, 0.E.

5+

Stk—factor = K. k—tactor (11}

»

Ije 5. — HOMHEHATEHAA MOIIHOCTE CHIOEOTO Tparcdopmaropa [EBA]L

Stk—factor — MAKCHMANBHAY  JONVCTHMad  MOIIHOCT:  CHIOOBOTO  TpaHcdopMmaropa ¢ y9eToM
HECHHYCOHAAMEHOCTH ToEA [EBA]; ‘i';_f..
aat/
ks n-facror — E03ddEIHEHT JomycTHMOH sarpyskH cyxoro TpaHchopMdatopa ¢ y9eToM HeCHHYCOHIJANBHOCTH S — ARk
TOEA.
UepHeB Makcum HOpbeBny, 15
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MHOMBKMAYaNnbHble NOKa3aTen 1A KOHTPOA pecypca OCHOBHbIX 31emeHToB CIC HINT
Cyxoli cunmosoli mpaHcgopmamop u YCmaHo8Ka KOMNEHCAUUU PEAKMUBHOU MOUHOCMU

TpeboBaHnA NpovzeoaMTENE 3NeKTPooDoPYA0BaHWA K YPOBHKD HECUHYCOMIABHOCTM HanpAHEHWA

s Oe3zomacHOIl 3KCIITyaTallHIl CHIOBOIO 3NeKTpoodopyroBanHns B C3C HIMNI, comepaammx UYPII, ero
[IPOI3BOMITENN YCTAHABIIIBAOT COOCTBEHHBIE TpeOoBaHIA K ypoBHH CKI'CH B 3aBHCHMOCTH OT TEXHIYECKIIX

XapaKTepIICTHK X 000pyI0BaHIIA.

* Jlna cyxoro TpaHcdopmaropa ¢ IHTOI m3omAnmeil Trihal cTaHZapTHOTO HCIOTHEHIIA

. . Schneider
nporreoacTea Schneider-Electric cormacHo Tpe®oBaHIAM IIPOH3BOINTENA, 3HaYeHIIE G hlectric
CKI CHy He JOIIKHO IPEBBIIATE 5%. B

L 2
¢ JIna VKPM KnacclecKkoro HCHomHeHIA Oe3 QIUIBTPYIONNIX Ipocceeil KoMIIaHIel Rl

000 «KBAP» 3Hagenne CKI ' CHyypy ¢ He HOIIKHO IIPeBBIIATE 1%.

YepHeB Makcum KOpbeBuny, 16
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[locneacTBnA NPUMEHEHKMA TEKYLLETO NOAX0Aa K aHA/IN3Y B/IMAHUA YPOBHA
raPMOHUYECKMX UCKAXKeHUIM HanpsaskeHua Ha sxkcrityaTaumio 30 (1/2)
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[locnencteuA NpUMeHeHUA TeKYLLEro Noaxoaa K aHamsy BAMAHUA YPOBHA
FAPMOHUYECKUX UCKAXKEHWUIM HanpasKeHus Ha akcnayatauuo 20 (2/2)
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Mpegnaraemblii aNTOPUTM aHANN3A BAUAHUA YPOBHA
rapMOHMNYECKMX UCKAXKEHWUI TOKa U HanpaxKeHuaA B TOM
Ha cTaguu aKkcnayaTaumm n moaepHmsaumm COC HIM

Oran 1

[

Oran 2

1

Marevasccsoe woreporaie

Onpereneie
CKTCH, CKTCHipagayioys, CKTCH puaary, TOD, i | [ ]
et s o, O Ot K3, K3
Vaer MOUIHOCTH HCTOSHHKS, ‘gt MeponpusHii 1o
VT BT BHETPAENX " ! !
paucdopyaropa, YKPM, crarimcckoil | | crnierino Heeimyconaicioni oka
HCTOUHIIROB HeCHHYCOIATSHOCTH p -
I aNeCKOE YK vanpCi
T
I }
o Breaperie Hosoi
PCHIT P \enmeiivoii Harpysg Hey
Her ToI
Oran 3
et
CKICH>8% >He: TOD > 8%* ‘
KaGer ¢ Cywit
pic) Mo VKPM TIBX monseii pascopuatop
Lo brset >l e CKICH > CKICHy
Her— Her— it Her—]

B <Oy

K o> Kot

Oran 4

Y

Heddecncsernte yenoni Gesomacioi
skcunyarawn 30 8 PC HII npi exyien
ypose BT

i

PaspaGorka vepompi i o ket
HeCHHYCONTATECHOTH TOK i HATpACHA

Obecrescrtie yenomi Gesomacioi
sxcunyaraun 30 s PC HITT mpn Tekyuen
ypore BT

Kowerr

* Tposepsa ia cooTsereraic TpeSosanun cratapra IEEE-519 s sasicmtocrs or omvorscina o K3 K oy rarpysn

19



Anpobauua npeanaraembiv aIrOPUTM aHa/IU3a BAMAHUA YPOBHA FAPMOHNYECKNX MCKarKeHW TOKa
1 HanpaskeHua B TOM Ha cTaauu NPOeKTMPOBaHKWA, SKCMyaTaummn u moaepHnsaumm COC HIMM (1/3)

AHQU3 mexHuYeckol 803MoXHOCMU eeoda 8 IRChMyamad o
HUZRO8OMBMHABIX HGHaEHCUmO,DH biX

0 raanpom

A EE" NPEANCCHLNKK
[H E O T b
MOCKOBCKWIA HN3 MpEOHS3HIYEHHBIE ON7 KOMMEHCALMW PEIKTMEHOH MOWHOCTH KOHOEHCATOPHLIE YCTEHOBKM (KY), YCTAHOBMAEHHEIE HA m -

OTHNKIMEHBI, T.H. paHee, & MEPMOL MK IHCMAVATAUMKM, PMKCHDOBAAMCE CAYUEM OTHAYEHWA KOHOEHCATOpHBIK Gatapen 0,4
FAWMTON PEMYIATODE PEEHTMEHOW MOWHOCTH M3-33 HAPYWEHMA WX TEMADBOMD DEHMME, NEQETPYIHM N0 TOHY, NPEERIWEHMA
AOMYCTHMOTD YPOBHA r3PMOHMYECKHY MCKEHEHWHA, 3 B HEKOTOPLIX CAYYEAX 330MKCHPOEaHbI CAYYAM ELIXNOAE MX M3 CTPOA.

TpEuep EoMmoEcEER Y EPN, ocEamesmRad
msﬂﬂm JpOCCEmesl

* Bricokan gona NnoTpeGNeHMA PEEKTHEHOR MOWHOCTH M3 BHEWHEN CETH.

* HesdperTMBHOE MWCNONLICEEHHE 3SAekTpooGopygoBadMA (YKPM) anA onTUMMS3ELMM  pPEXMME C2TM W MOBbILEHWA
H3OEMHOCTH M KAYECTEE INEKTPOCHA0HMEHWA TEXHONOTHYECKHX YCTAHOBOK.

* OTCYTCTEME OHAGMH-MOHMTODHMHIG N3PaMETPOB KEY4eCTEa 33 B pacnpepenvTencHol cetw 0,4-6KB, 3aTpygHAKwWEe GRICTRYIO
DUEHKY CHTYEUHKM W NPUHATHE PEWEHMHA INEKTPOTEXHWYSCKHM NEQCOHAAOM.

* BBICOHAEA A0NA YCTAHOBASHHOW MOWHOCTH HEAMHERHOR Harpyaky (YPMN).

NOCNEACTEMA TEKYLLEND PEXXHMA, CBASAHHLIE C OTKENHDYEHHUEM KY HA HN3

Drescpurme dpwepeos (Maealn
* YBEAWYEHWE NOTEPL INEKTPOIHENIMM, CHHHEHHE NPONYCKHOM CNOCOGHOCTH AMHKMA W TRAHOGOPMETOROE, YCKOPEHHBIR M3HOC
anekTpoafopyn0BaHWA.

* CHMM#EHME YPOBHER HAaNPAKEHMA BO BHYTPWIABOLACKNK CETAN.
* CHWM#EHME YCTORYHBOLTH INERTPOTEXHHYECKDNA CHITEMBEI K BHEWHWM NPOEINEM HAaNPAKEHWA.
' VaygWeHHWE YCADBMA 4AA NYCKE M CAMO3ANYCKE 3AEKTPOAEWUTATENER.

000 «K-3nexTpoHmiEcy:

UepHeB Makcum HOpbeBny,
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Anpobauua npenaraembii airOPUTM aHaNM3a BAMAHMA YPOBHA MAPMOHUYECKNX UCKaKEeHUI TOKa
M HanpsaxeHua B TOIN Ha cTaaMK NPOEKTUPOBaHKUA, SKCNyaTauum U moaepHusaumm CIC HIMM (2/3)

AHQU3 MexHUYecKol 03MOMHOCMU eeoda 8 IRCNMyamauuio

1§ UBKOE0MBIMIHBIX HGHaEHCD'mO,DH bix ém
1 Oy —
e 14
312
>
=10 g
£ s
E [ TUREL Gkl Oy
E 4 1 2 2 1 1 ~ABLATH B TR K] 1081 RGNS TH 0L B P AT
=2 FLL R 1 IR SN 8 T Al A EFATH STL A
; | @ | Il — —
000 «KBAD: 000 oIETBAH: 000 «TI0THECHTs 000 -3 TEETPOHMEC: s m———=—=—
N e ofecnedHEasTCA DesaEapHiEHAT IECILTYaTAHA N pfecnewHE2eTCA DesaEApHIHAR SKCILTYATAHA

@ VEPM ocHameHE aETHPES0HEHCHEIN IPOCCaTen

Mrana, Slie

* Peromenmyercs EBecTH B pafoTy.
+ YVEPM ocHameRsl aETEpSS0HAHCHEIME JPOCCEIAME.

» VEPM  wmemesm EBB2cTH B pafory Do DpHUHES
HeobecedeHER GesapapEHEOH SECILTYaTaIHE
cymecteyiomsx  YEFM  mpe TeEymem  ypoBHe TpefoRasnd NPOESEOTHTENR K EagecTey 33 cofmomens:.
TApMOHHILCKEX HCKAMEHHEH TOKS B HANDTRCHHS. * YVEPM me ocHameH: aHTHPEI0HAECERME JPOCCETAME.
* Hammwe YEPM He OCHANEHH ZHTHPe3OHAHCHEIME * He pexomeHTyeTCE EBEOI B pabory, TE MHITS npeMeHAETCE
JPOCCETEN. nepeMeHHAT HeTHHeHHAT HAIPYSEd ¥ OTCYTCTEVET OHTAHH MOHHTOPHHT
TapaMeTpoE Ea9ecTEa 373 INE ONepaTHEHOrD NPHHATHA PRIIeHHEs.
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Cpeacrea n MeTo/ipl
MO CHUMXKEHWMIO YPOBHA HECMHYCOMAA/IbHOCTM B HM3KOBOIbTHOM CIC HIT

#

N |

]
B
I
I

CrpvETypa TeXHHIeCKHY CPeICcTE, 0De CIeTHEAMIHY JIeKTPOMATHHTHYEY
COEMECTHMOCTE AEKTPOVCTAHOEOK B HH3K0EONETHOH CC HITIL, rhe
I- cHUMCERUE HOTHOZO CONPOMUETENUA CLUCTHEWE],
2- axmusHulll utemp (AP);
3 - AC/DC dpoccerinu;
4 - pazdelumensHull mpanc@opMamon,
3- naccusHull Puismp;
8- npaofpazosameTs HOSEIMIEHHON NYTECHOCIL,
7 - MpancGopMaMopos ¢ PASTUHHBIMY SPVARAMU COSOUNHEHIA 0OUOOK
€ MHOZOHVIBCHELMU CXEMAMU SLINPAMTERUA

Crommoo e

24- mpnecHs A /
SR [N TEE y

18- nynecwei

S M AMHT e /

Ml oo =1 e
HAmT

B = i
dmneTn

12 - nynecmei
CTRE ST T

AC+DC
apacoEns

O e

& nymecHem
4 1P A T

[

chchee TR SHOC T & OH P EH PR 05 B0
S SO T O T T3 B T e

3aBHCHMOCTE 30 eKTHEHOCTH MepONPHATHA 10 CHILEEHHID
BecEHVCOHTAnEHOCTH B ceTH C3C HIIIT ® ero cTOEMOCTRRD
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3aK/1itoyeHume

UBbinoiHeH aHaaW3 TeHAEHIHI pocTa W pacnpenejieHHs YCTAHOBJIEHHOH MOIHOCTH HeJHHEHHBIX
3JIeKTPONPUEMHUKOB HedTenepepadarbiBaroiero NpOU3BOACTBA MeXKAY TEXHOJIOTHYeCKMMHU YCTAHOBKaMHu (Ha
npumepe MockoBckoro HII3), BBISBIEHBI CHUCTEMBI SIEKTPOCHAOXKEHHS C HaumOojee IUIOXOW 3JIeKTPOMarHUTHOM
00CTaHOBKOM.

UBbinotHeH aHaaW3 W O00OCHOBAH BBIOOP CHCTEMHBIX TMOKa3aTejieii HOPMHUPOBAHHS TapMOHHYECKHUX
COCTABJISIIOIIMX HANpPSOKEHUS U TOKA JJIA y3JI0B Harpy3Kd U MHAMBUAYAJIbHBIX MOKAa3aTelel OCHOBHBIX 3JIEMEHTOB
cucrteM aekTpocHabxkenus: HITII.

Ulloka3aHbl HETOCTATKH CYHIECTBYWIIMX METOAUK M TMOAX0A0B K AHAJIN3Y YPOBHSI TapMOHUYECKHX
uckaxkenun B CIOC HIII, coaepxkamux HeJIMHEHHYH HArpy3Ky, is oOecrneuyeHusi 0e30macHO
NPOJO/LKUTENBHON JIKCIUIyaTAllUM 3JIeKTPO0OOPYI0BAHMSA, KOTOpPbHIE CBA3aHBI C OTCYTCTBUEM HOPMHUPOBAHUS
TapMOHUK TOKAa B CUCTEME M HOPMHUPOBAHUS MHIUMBHUIYaIbHBIX MOKA3aTEIeH BIUSHUSA KauecTBa JIEKTPOIHEPTUU Ha
OCHOBHOE 3JIEKTPOO0OpYIOBaHUE.

Ullpensio:kena pa3paGoTaHHasi HA OCHOBE OTEYECTBEHHOH M MEKIYHAPOAHOW 0a3bl CTAHIAPTOB METOAMKA
NPUHATHS PelIeHUil MO0 OrPaHUYEHMI0 BJIMSHUS TAPMOHMYECKHX HCKAa)KEHHMiIl TOKA M HANPS/KEHUs Ha
3JIeKTPO00OPYI0BaHMEe MNPOMBIILIEHHBIX CHCTEM JJIEKTPOCHAOXKeHMSl HA CTaAuM NPOEKTHPOBAHMS,
IKCILTYATAIMHM U MOJAEPHU3AIMH, TO3BOJIsIOas cOanancupoBarh npumenenue YPII u apyroit npeobpazoBarenbHOR
TEXHUKU B MPOMBIIIIEHHBIX CUCTEMAaX 3JIEKTPOCHAOKEHUS C YUETOM 3JIEKTPOMArHUTHON OOCTAHOBKH I OCHOBHBIX
BUJIOB 3JIEKTPOOOOPYIOBaHUSL M CUCTEMBI B 1ejioM. IIpuMeHeHHe MeTOAMKH TO3BOJISIET BBISBJISATH MPodiemMy
BO3MOKHOI0 yBeJHYEHHS] YPOBHS TapMOHHYECKHX MCKAKEHUH TOKA W HANPSKEHUs] HA CTAAUM NPUHATHSA
pelieHMs 0 BHeJAPEHUI0 HOBOI NMpeodpa3oBaTeIbHONH TEXHUKH, COKPAIas PUCKH IKOHOMHYECKHX NOTEPb M3-
3a 0TKAa30B YJIEKTPO00OPYI10BAHUS.

UPa3paGorannble MeTOAWYECKHE PEKOMEHIANMH anpoOMpoBaHbLI W BHeApPeHbI B mpombiinuieHHoCcTH (ITAO
«T"asnpom HedTh — MHII3»), a Takke ucnoJb3yoTesi B yueoHom npouecce PI'Y vedtu u raza (HY) umenu M.M.
['yOxuHa.
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