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OcHOBHBbIE NIPUYMHBbI HU3KUX MOKAa3aTesiell KayecTBa

JJIEKTPUYECKOU IHEPIrUM B

- ©XETOIHBIN POCT IPy30IEPEBO3OK € ITOMOILBIO
AMEKTPUDUITUPOBAHHON 5K/

- TSATOBBIE TIOICTAHIINH K/JT HEJOCTATOYHO OCHAIICHBI
YCTPOMCTBaMH KOMITEHCAIIUU

- ciabast MarucTpajgbHas AIEKTPUUECKasi CETh

- IOJACTAHIMM MaruCTPaJbHBIX CETEH OCHAIIEHBI «HE
TEMU» YCTPONUCTBAMU KOMIIEHCAIIMU UCKAKEHUN OT
K

Koa¢ddunment cymmapHbIX HETMHEHHBIX HCKAXEHHUH 1O
Toky nocturaet K, 25-37% na [1C 220 kB «Kupeken»

Koa¢ddunrent cymmapHbIX HEMMHEHHBIX UCKaXKEHUN IO
HanpsokeHuto Ky nocruraer 12,5%

Koadduument nHecummerpuu no odparHoit
nocnenosarenbHocTu Ky nocruraer 7,5%.
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IHpunuun padorst MITY u gocturaemoie 3ppeKToI

S S

BeicokogobpoTHas ceTb

Pucynok 1 - Cxema cetu ¢ rpynmoi uckaxaromux Harpy3ok 1 MITY

VYHupUUIMPOBaHHOE MOAYABHOE MTPeo0pa3oBaTeIbHOE
YCTPOMCTBO 1 00eCTIedeH s KadyecTBa
anektposneprun (MITY-10000/10 YXJI1) pazpaborano 2000
AO «HTI ®CK ESC» no 3akazy [TAO «D®CK EDQCy.
MITY obGecnieunBaeT nMpeaoTBpAICHUE PACTCKAHMS g
TOKOB BBICIIMX TAPMOHHK M TOKOB OOpaTHOU N 1000
nocienoBarenbHOCTH 1o cetn CBH coTHM KuioMeTpos,
CHUKAIOIMX Ka4Y€CTBO AIEKTPOIHEPTHH B

SHEpPropanoHe.

2500

1500

[Ipenmymecrna:

v" Tloseimenne KD Ha cropone 110 u 220 B.

v" Tlpu coBHageHUH YacTOTHI OIFOCOB AUX
CETH U MAKCUMYMOB CIIEKTpa TOKa
HEJMHEWHOW HAarpy3Kku (PE30HAHC TOKOB) Prcynok 2 - AHX cerH.

1-7 — pa3nu4HbIe CXEMBI CETH

IIPEAOTBPALIAECTCS NIEPErpy3Ka
000pyI0OBaHUS

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.
AO «HTL ®CK E3C»



IpuHounuaabHas diekTpuyeckasa cxema MITY

U TUNIOBAs cxeMa nmoakjawdenus MITY
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Pucynok 1 — a) cxema npuniunuansHas MITY 6) cxema moaysns MITY B) tunoBas
cxeMa noaxirrouenus MITY

0)

220 kB

Hckaxkaromas
Harpyska

MITY
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AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C»




Komnonoska MIIY u 0CHOBHBIE TapaMeTPbl

Jlatuuku ToKa

CAY MITY
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Monynu MITY

Arperar 3apsiza

Konauuuonepst

Tabnuna 1 — OcHoBHble mapameTpsl MITY

[Ne | Napamerp

HanpsxeHue, kB 10

_ MouHocTb, MBA 10

EN KA (He meHee), % 98

_ HanpakeHue nutaHuna CH, kKB 0,4

E notpebasemas MOLHOCTb COBCTBEHHBIX HY KA, (He 6onee), KBT 50

_ Cxema coeguHeHua das TpeyronbHUK

Konunyectso moaynewn B dpase, Wt 20

_ [nana3oH KOMMNEHCUPYEMbIX FAPMOHMUK 2-25 da3zHbIe peaKkTOpbl

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.
AO «HTL ®CK E3C»



O6opynosanusi MITY na ucneitaresibHoM nojaurone AO «HTI{ @CK E9C»
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roHe AO «HTL, ®CK ESC»
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AnekceeB A.H., Kucenes A.H., MatuHan A.M.
AO «HTL ®CK E3C»




CxemMa UCnIBITAHUH ONBITHOTO 00pa3ua
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AnekceeB A.H., Kucenes A.H., MatnHaH A.M.
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IloxaBJjieHHe TAPMOHUK ONBbITHBIM
oOopaszuom MITY-10000/10 YXJI1
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Y 2.952

o 0 Ol- 1 ; 3 -; 5 ) -; 7- ; 9 10 11
15 TII-ID= 9.81 /oI Homep rapMoHuKu
Puc. 3 Tabnuua 1 — MruoBeHHbIe 3HaUYeHUS TOKa Ha ctopoHe 110 kB
Tparcdopmaropa
10 Ne Yron
< rapMoHUKMU | ynpaBneHusA
2 TPl a, an.rp
oL 3 119 17,96 2,25
5 108 6,85 0,15
X3 w5 o “9 7 103 2,49 0,1
Y 0.3678 | | v 0.1043 | | Y 0.1264 | Y 0.08463
0 TR ISP - S " 9 100 2,23 0,1
0 2 4 6 8 10
Homep rapmoHuku
AnekceeB A.H., Kucenes A.H., MatuHan A.M. 3
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KoMmnieHcanus Toka 00paTHOM MOCJI€10BATEIbHOCTH
onbITHBIM 00Opa3uom MITY-10000/10 YXJI1
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Pucynoxk 1 — Toku Ha ctopone 110 kB Tpanchopmaropa

0.1 02 03 04 05 06 07 08 09 1
t,c

Pucynok 2 — Tok npsiMoii 1 00paTHOH MOCIIEA0BATEIBHOCTEH 110 CTOPOHE

110 kB Tpanchopmaropa
Bes MITY | C MITY
I, A 13,74 15,07
|21 A 12,5 0,2

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.
AO «HTL ®CK E3C»
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DYHKUUOHAJIbHbIC HCIIBITAHUA: KOMIICHCAIIUS HANIPSIZKCHUSI 00pPATHOMI
MOCJIeI0BATEJIbHOCTH ONBITHBIM 00Opazuom MITY-10000/10 YXJI1

3.4

Pucynok 1 — Cxema 3amenieHus i pacyéra HanpsHKeHUs
0o0parHoii mocie0BaTeIbHOCTH

UHH2=UCZ‘(XC+XT1BH)°|2 0.05 0.1 0.15 0.2 0.25
t, c

Pucynok 2 — K, ; Ha mmnHax 10 kB

KoacppmumeHT HecummeTprmn HanpsiXkeHM No o6paTHOM NnocnenoBaTeNIbHOCTM.
6e3 MY K,,= 3,22 %
C MY K,,= 2%

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» 1o



IIuaorHbii 00beKT BHeaApenus — IIC 220 kB Kupeken
(3adainkanbckuii IMIC)

IIC 220 kB Kupeken: JHEPITOCUCTEMA

Y . SABANKAANLCKOTDO Ha [1C CkobopoduHo
3JIEKTPOCHAOKEHHE TATOBOI MOJCTAHIIN
Ha cropone 110 kB, apnsromeiics KP AR Husamka
MICTOUHMKOM HECUMMETPUH M BHICIIHX (eMuo3epHil /

TapMOHHK Kucnsi Knioy

. Kcenbebka
v cxeMma nogkiarodenuss MITY k TpeTruaHOR

00MOTKH AT ABISIETCSA TUITIOBOU

UcnonwzoBanue MITY nienecoodpa3zHo Ha 32 ==
u3 50 TaroBBIX NojCcTaHIMK Tpanccuba
B 3a0alikaibCKOM Kpae 1 AMypCKOi 001acTH.

Yumurckas T3U-1
bClZl_.]IIbHUK Q:
LIMTA 5 ‘
bICMPUHCKQY
‘ -
eCHas MGKK nbeefio ' gzaagnquzk- |
CoxoHdo ' i /

LIPM 1N (X0
epnobozopckas

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» H



MoneaupoBanue padorsr MITY-10000/10 YXJI1

Tabmuna 1 — Cnextp TokoB BJI 215

THD
bes

37,4 26,32 22,31 8,01 10,79 3,62 2,01

mny

S A 647 105 052 057 103 026 0,52
bes 25,16 14,11 18,34 813 4,68 2,00 0,42
Mny 2
691 039 075 041 0,73 0,16 0,06
be3 3367 2,36 26,37 18,73 599 2,52 3,24

mny

c My 12,61 1,25 1,03 0,63 0,88 0,62 1,00

Tabnuna 2 — Criextp Hanpspkenue Ha 2 cm 220 kB

bes
Mny

THD,, Uayy | Yuasy
0,79 0,08 1,08 0,62

1,26 b b p b 0,04 0,02

A
cmny 0,17 0,01 0,01 0,03 0,04 0,02 0,01
bes
1,74 0,75 0,16 1,83 0,47 0,01 0,00
Mny B
cmny 0,15 0,01 0,02 0,01 0,02 0,01 0,00
bes
2,23 0,10 0,13 2,61 0,33 0,03 0,03
Mny C
cmMmny 0,14 0,01 0,01 0,04 0,02 0,01 0,01

30

0

-300
0

HA NUJIOTHOM 00BbEKTEe

Pucynok 1 — Pa6ora MITY Ha nuinotHOM

00BEKTE MPHU pealibHOM 3arpy3Ke aBToTpaHchopMaropa

.66 0.67 0.68 0.69 0.7 71 0.72 0.73

0.74

.66 0.67 0.68 0.69 0.7 0.71 0.72 0.73

tc

[Ipumenenne MITY momnocTero 10 MBap
o0ecreunBaeT Cleaylolee CHUKEHNE
nosesoro Bkiaga B [IKO:

K,U ¢ 0,50 o 0,05 %,

KU ¢ 2,61 10 0,04 %

0)

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.
AO «HTL ®CK E3C»



Ounenka obicTpogericTsuss MITY
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MomMeHT u3MeHEeHHS (a3bl MowmenT Hapactanus Toka MITY 1o 90%

IMAUTaHUA HAIPY3KHU

Pucynok 1 — AMIIMTYIHbIE 3HAYEHUS CPEHEKBAAPATUYHON CYMMBI BBICIIMX
rapMOHUK TOKa

buicTpoaeiicreue MILY (Bpems, 3a kotopoe Tok B haze MITY uzmensercs Ha 90%
OTHOCHUTEJIBHO IIPEJIbIYIIETr0 yCTaHOBUBIIIETOCS 3HaUeHMs1) cocTaBJjseT 1,4 ¢ mpu
3aBOJICKMX HACTPOIKAaX cCMCTEeMbI peryJupoBaHMsl.

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» =
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IoxasiieHue ONBITHO-NPOMBbINLICHHBIM 00pa3uoM MITY-10000/10 YXJI1 rapMOHUK TOKA
Ha cTopoHe 220 kB AT-2 npu nycko-HanagouHbix padorax Ha IIC 220 kB Kupeken

25

1(1) = 5.663 , THD= 82.51%
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0.55 . 0.63

1(1) =9.405, THD= 13.47%

Ta6muna 1 — MraoBeHHBIC 3HAUCHUS TOKA Ha
ctopone 220 kB AT-2

OnepaTuBHOe Ne 1(n), A I(n), A
rapmMoHuxku | 6ez MIIY | ¢ MITY
OTKJIIOYECHUEC

MITY 3 2,97 0,06

! ] 5 1,22 0,11

05 s e 03323 D . 7 2,74 0,35
Y 0.05421 | | Y 0.09962 N Y 0.05184

0 o 9 1,3 0,08

1 2 3 4 5 6 7 8 9 10 1
Homep rapmoHuku

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» 1o
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KoMneHcanus onbITHO-IPOMBbINLIEHHBIM 00pa3unom MITY-10000/10 YXJI1
HAIIPSI2KEHUS 00paTHOM mocjeaoBareJibHOCTH HA mrHax 10 kB u 110 kB
AT2 npn r[yc1c0 Hanazloqnblx padorax Ha IIC 220 kB Kupeken
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Pucynok 1 — K, , Ha mmnax 110 xB Pucynok 2 — K, , Ha mmHax 10 kB
npu otkirouenun MITY npu otkinroueHun MITY
100Svnys
AKZu = )
23U, L3

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» 16



3aknw4yeHue

1. HaubGonee nepcrnektuBHbli cioco0 npumeHenus pesyabraroB HUOKP - ycranoBka MIIY Ha rpanune 6anancoBoil npunamiexnoctu [TAO
«®CK EDC» u pacnpenenurenbHbIX ceTel, nuraromux MmolnHble nckaxatomme Harpysku (K, ACII, 'OK) He noctaroyHo OCHaIIEHHBIX
KOMITEHCHUPYIOLIUMHU YCTPOWCTBaMU. ITO TMO3BOJIUT MPEIOTBPATUTh IMPOXOKJIEHUE TOKOB BBICIIMX TapMOHUK U TOKOB 0OpaTHOi
MOCIIEIOBATEIbHOCTH B BBICOKOJI0OpOTHBIE MaructpaibHble ceT ITAO «PCK EDC» u u3bexars pacrnpoctpaHenus mnpobdiem ¢ KO Ha

3HAYUTENIbHBIX PACCTOSHUAX OT UCKAXKAIOIIUX HATPY30K.

2. AO «HTL ®CK E2C» no 3akazy [TAO «D®CK ED3C» 3asepmaer HUOKP no cozganuto MoaynbHOro mpeoOpa3oBaTeIbHOro YCTpOicTBa Ha
OTEUeCTBEHHOH 31eMeHTHOH Oa3ze MmomHuocThio 10 MBA na nanpsbkenue 10 kB, mpeanasHaueHHOro JUisi KOMIIEHCAIlMM HEAKTHBHBIX
COCTABJISIFOIIMX TOKOB OT UCKAXKAIOLUX HArPy30K.

3. B pamkax HUOKP 6putm mpoBeieHbI 3aBojickue ucbiTaHuss MITY Ha moJaurone 3aBojia M3roTOBUTENS, KOTOPBIE TTOTBEP NN

*  CHOCOOHOCTH YCTPOWCTBA CENEKTUBHO MOJABIATH TAPMOHUKU TOKA OT MCKAXKAIOIIEH HArpy3Ku, CHUXKas Hanbosee xapakrepusie nist TP 3, 5,
7 n 9 rapmonuku ¢ 13=17,96 A, 15=6,85 A, I7=2,49 A, 19=2,23 A no 13=2,25 A, 15=0,15 A, I17=0,1 A, 19=0,1 A.

*  KOMIIEHCHPOBATh TOK 00paTHOH nocnenoBareabHocTH Ha ctopoHe 110 kB tpancdopmaropa, canxas ero ¢ 1,=12,5 A o 1,=0,2 A

*  KOMIIEHCHPOBaTh HalpspKeHue o0paTHOI nocienoBarenbHocT Ha muHax 10 kB, camxkas Ky = 3,22 % B 1o K, ;=2 %

4, MITY xonctpykuuu AO «HTI ®CK ESCy» mo3Bosser:

v KOMIICHCHPOBATh TAPMOHUKH TOKA OT MCKAXAIOIeH HArPy3KH HE3aBUCUMO OT KOH(UTYPAIMU CETH HA OCHOBAHUHM M3MEPEHHI TOKOB Ha
ctopone 220 kB aBroTpancdopmaropa

v\ yCHENHO KOMIIEHCHPOBAaTh TAPMOHMKH TOKA OT MCK@XKAIOIEH HArpy3KM NPY HM3MEHEHMH TOIMOJOIMU CETH 0€3 ONOJHUTEIbHOM
HAaCTPOMKHU CUCTEMBI YIIPABJICHUS YCTPONCTBA

v brictponeiictBue yctpoictBa coctraBiusier 1.4 ¢, 4YTO JA0CTaro4yHO JUIsi KOMIICHCAIIUM HWCKAKEHUW OT KEJIE3HOM JOpOTH,
ANEeKTPU(ULIMPOBAHHON HA IEPEMEHHOM TOKE.

5. TMunoraeiM o0bekTOM BHenpenus MITY-10000/10 YXJI1 sensiercst 3abaiikanbckuid Kpai, moacranuus 220 kB XKupekeH.

6. MIIY BBeneHO B OMBITHO-IIPOMBINIICHHYIO dKCIUTyaTanuio B nexkadpe 2020 roxa.

7. TlepcnektuBHBIMH OOBEKTaMH JUIsi MacimiTabOHOro BHeapeHus pesyinbratoB HUOKP smnstores Tsroseie moxcrannnmun BAM u Tpanccuba B
3abaiikanbckoM Kpae u AMypckoi oOmactu. [IpenBapuTenbHbid aHAIN3, OCHOBAHHBIM HA MPHUHATHIX B OOIIEMUPOBOW MPAKTUKE MPEACTHHBIX
3HAYEHUSX HMHUCCUI TOKOB OOpATHOM IMOCIIEI0BATEILHOCTH M TOKOB BBICIIMX TAPMOHHUK MOKa3bIBaeT, uto npumeHeHue MIIY uenecooOpazno
Ha 32 u3 50 TAroBBIX HOACTAHIIUNA.

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL ®CK E3C» L



Crnacu0o 3a BHUMaHue !

AnekceeB A.H., Kucenes A.H., MatnHaH A.M.

AO «HTL| ®CK EQC» 18



