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1.061me nosnoxeHust

['maBHBIM pe3epBOM JKOHOMHUHU SJEKTPOIHEPTHH B CHCTEMaxX SJIEKTPOCHAOKEHUs
ABIIIETCSL B HACTOsIIIee  BpeMs  MPHUMEHEHHE  HHEeprocOeperammmx  TEeXHOJIOTHM
(coBepIlIEHCTBOBAHUE CYIIECTBYIOIIMX U IPUMCHEHUE HOBBIX).

Jns kaxaol OoTpaciau MPOMBIIIJIEHHOCTH JOJISI YHEPreTUYECKOW COCTABIISIONICH B
ce0eCTOMMOCTH BBIITYCKaeMO#l MpOAyKIMH pa3zHas. Tak, HampuMep, B YEpPHOIH MeTauTypruu
sto  40%,B mammuOcTpoeHnu 20%, B nmpousBosctee Boasl 30% u T.1. Ho 1 Torna, xorma
JOJIT DHEPreTUYECKOM COCTaBISIONMIEH B CEOSCTOMMOCTH HE3HAYUTeNbHA, 3KOHOMHOE
pacxolOBaHHWE JJIEKTPOPHEPTMH JAeT BO3MOXHOCTb  BBIPA0OTAaTh  JOMOJHUTEIBHYIO
MPOIYKIIMIO, B TO BpeMs KaK yIiepo mpH HEIOOTITyCKE YHEPTUU BO MHOTO Pa3 MPEBBIMIAET €€
CTOUMOCTb.

DOKOHOMHSI  JJICKTPOOHEPTHHM O3HAYaeT TPEXKAEC BCEr0 YMCEHbBIICHHWE IMOTEepPh
JMIEKTPO’HEPTMH BO  BCEX 3BEHBAX CHCTEMbl JJIEKTPOCHAOXKEHUS U B caMHX
AIIEKTPOTIPUEMHUKAX, UIMEETCS BBUAY TEXHHUYECKHUE MOTepru. (OCHOBHBIM MYTSIMH CHIDKCHUS
MOTEPh DJIEKTPOIHEPTUHU B CUCTEMAX JIEKTPOCHAOKEHHUS SABIISIOTCS CIEAYIOIIHE:

1) payuonanvroe nocmpoenue cucmemvl NEKMPOCHAONHCEHUsL, TIPH €€ TTPOCKTUPOBAHUT
¥ PEKOHCTPYKIIUHU, BKIIFOYAIOIIEee B ce0sl MpUMEHEHHE PalliOHABbHBIX |

a) HaIPSHKCHMIA;

0) MOIIHOCTH W YHhCIia TpaHC(HOPMATOPOB HA TPAaHC(HOPMATOPHBIX MMOICTAHIINSX;

B) 001m1ero yrcia TpanchopMariuii;

r) MecTa pa3MeIIeHUs MOACTaAHIIHIA;

1) CXEMBI JIEKTPOCHA0KEHUS;

€) KOMIICHCAIIUU PEaKTUBHON MOIIIHOCTH U JIp;

2)  cHudicenue  nomepvb  2NeKmMpodHepeuu B JICUCTBYIOIIMX  CHCTEMax
AIIEKTPOCHAOKEHM S, BKITFOUAIOIIee B ceOs ciaemyromiee:

a) yIpaBJCHUE PSKUMAMH IJIEKTPOIOTPEOICHUS,

0) perynupoBaHHE HATPSIKCHHUS

B) OTpaHHYCHUE XOJOCTOTO XOa ICKTPOIPUEMHUKOB,;

) MOJCPHU3AIUS CYIIECTBYIONIETO U MPUMEHEHHE HOBOTO, 00Jiee SKOHOMUYHOTO W
HAJIeKHOTO TEXHOJIOTUYECKOTO U AJIEKTPUYECKOT0 000PYIOBaHNUS;

1) TIOBBILICHUE KAYeCTBA 3JICKTPOIHEPTHUH;

€) TMPUMEHEHUEC SKOHOMHUECKH IIeJICCOO0Pa3HOr0 pekuMa paboThl  CHUIIOBBIX
TpaHc(hopMaTopoB,;

k) 3amena AJl ma CJI, rie 3T0 BO3MOXKHO;

3) aBTOMATHYECKOE YIPABJICHUE OCBEIICHHUEM B TCUCHHE CYTOK;

1) TPUMEHCHHUE PpAI[MOHATBHBIX CIIOCOOOB PEryIMPOBAHUS PSKUMAMHU PabOThI
HACOCHBIX U BEHTHJISAIIMOHHBIX YCTAHOBOK U JIP.;

3) nopmuposanue snexkmponompednenus, pa3paboTka HaAydHO OOOCHOBAHHBIX HOPM
VIETBHBIX  PAacXOJOB  OJJEKTPOIHEPTHU HA  COUHUILy TPOAYKIMH, HOPMHUPOBAHUE
AEKTPONOTPeOIeHUS MPEANoaraeT Hajluuue Ha MPEeANpUSATHSIX CUCTEM ydyeTa U KOHTPOJIA
pacxopa 3IeKTPOIHEPTHH;

4) opeanuzayuoHHo-mexHuveckue — Meponpusmus,  KOTOpbIe  pa3padaThIBAIOTCS
KOHKPETHO Ha Ka)XJIOM MPEATNPUATHN C YIETOM €T0 CeU(PHUKH.



W3BecTHO, 4TO TpH mepenade dJIEKTPOIHEPTUU OT UCTOYHHUKA K TIPUEMHHKY TepsSIeTCs
10-15%»nnexTposHepruu, OTIMYIIICHHON C IIWH TOCTAHIIHA.

Huxe paccmotpensl 60s1ee moapoOHO HEKOTOPHIE MMYTH SKOHOMHH 3JIEKTPOIHEPTHH.

2. JKOHOMHUS 3J1eKTPO3HEPTHHU B CUJIOBBIX TPaHc(popMaTopax

[Tpu 3arpyske cunoBoro tpanchopmaropa Ha 30% Harpy3o4YHbIE MMOTEPH MPUMEPHO
paBHBI TIOTEPSIM XOJIOCTOTO X0/a. B cpeaHem Ha kaxmoil Tpanchopmaiuu tepsiercs 1o 7%
nepeaaBaeMoil MomHocTU. PaboTa TpancdopmaTopa B peKMMe X0JIOCTOTO X0/1a UK OJIU3KOM
K HEMY BBI3BIBACT M3JIHIIHUE MMOTEPU IIIEKTPOIHEPTUU HE TOJIBKO B cCaMOM TpaHchopmMarope,
HO M TI0 BCEH CHCTEME OJIIEKTPOCHAOXEHUS (OT HCTOYHUKA MUTAHUS O CaMOro
TpaHcdopmaropa) u3-3a HU3KOro K03(h(HUIIMEHTa MOIITHOCTH.

B 1ensx SKOHOMHH AIIEKTPOIHEPTHH IIEIeCO00pa3HO OTKIIOYATh Mallo3arpyKeHHBIC
TpancGopMaTOpsl MPU CE30HHOM CHUKEHHHM HArpy3Kd. BBIJIO TOACYMTAaHO, YTO 3a CYET
CE30HHOTO OTKJIIOUeHHsI TpaHncpopmaropoB Ha 35 u 110 kB MOXXHO MOTYyYHUTH SKOHOMHIO
anektpodneprun okono 190 mmH. kBT B roxm B menom mo crpaHe. Takue OTKIIIOUEHUS
BO3MOXHBI Ha JBYX-TpaHC(OPMATOPHBIX MOJCTAHIUAX. Ha mMpakTHKe 3TO TpUMEHSEeTCS
penKo, B OCHOBHOM, CE30HHO H3-3a HM3KOIO pecypca MAaCHsSHBIX BBIKIIOYATENICH.
[Ipennmaraercsi OTKJIIOYEHHE OJHOTO TpaHchopMaTopa MPOU3BOJUTH ABTOMATUYECKH B
3aBUCHUMOCTH OT 3arpy3K, MpPH 3TOM 3aMEHHTHh MACIISHbIE BBIKIIOYATENd Ha BaKyyMHBIE,
pecypc KOTOPBIX HEOTPaHUYCH.

3. Cokpaienne yucjiaa Tpancopmanuu

3HAUUTENBHYI0 SKOHOMMIO 3JIEKTPOIHEPTUU MOXKHO IOJIYYHUTh 3a CUET COKpAIICHHUS
ymcna TpaHchopmanuii. Kak ykaspiBanoch BbILIE, B KaXI0M TpaHcpopMmaTope TepsieTcs 10
7% mnepenaBaeMOi MOIIIHOCTH, TIOATOMY BOIIPOCHI PALlMOHATIBHOTO YUCIa TpaHchopMaIuii B
CUCTEME DJIEKTPOCHAOKEHHSI UMEIOT BakHOE 3HaueHue. OCHOBHBIMU MPUYUHAMU U3JIHUIITHETO
qucia TpaHCcQOpMalMidi  SBJSIFOTCS, HENPAaBWIBHBIA BBIOOpD HAmpsDKeHUs  (IHMTArOILEH
pacrpeeuTeIbHON ceTeii) Oe3 ydeTa MEepCleKTUBBI Pa3BUTHS MPOMBIIUICHHOTO MpPEApHU-
SITHSL.

3HAYUTENIBHYI0 3KOHOMMIO 3JEKTPOIHEPIMU MOXKHO IOJYYUTh TAKKE, YMEHbIIHNB

MOITHOCTh LIEXOBBIX TPaHC(HOPMATOPOB 32 CYET KOMIICHCAIIMM PEAKTUBHOM MOIIHOCTH
(KPM). Dot BOIpocC, OTHOCSIIUICS OJHOBPEMEHHO M K TpaHc(hopMaTopam, U B IEJIOM K Ka-
OETbHBIM CETSIM, PACCMOTPEH Jajee.

4. JKOHOMHMA YIEKTPOIHEPIHH B CETAX

W3BecTtHO, 4YTO OoOJbImasi 4YacTh TIOTeph AaKTUBHOW MOIIHOCTH TIajgacT Ha
pacnpenenurensHbie cetn 0,22—10kB, HEcMOTpst Ha TO, YTO B STH CETH BKJIAJILIBACTCS
3HAYHMTEIBHO OOJIBIIIE I[BETHOTO MeTalIa, ueM B cetd 35—110kB (radi.1).

Tabauya 1. TloTepu aKTHBHOM MOIIHOCTH M PacXO0JI IBETHOTO U PACXO]] IIBETHOTO

MeTaia
Hanps [ToTepu akTUBHOI Pacxon
JKCHUC ceTeﬁ, MOIITHOCTH, IIBCTHOI'O
kB % moTpebseMoi Mmeraiia, %
110 25 14
35 10 6
0,22- 65 80
Bcero 100 100

N3 tabmunel 1 BUHO, 4TO HamboJee ACHCTBEHHBIMU MEPOIIPUATUSIMH 10 CHHKEHUIO
MOTEPh MOIIIHOCTH M JJICKTPOIHEPTUH SABJISIOTCS T€, KOTOPBIC CHUKAIOT 3TH TIOTEPH B CETAX
0,22—10kB.

Kak m3BecTHO, MOTEpH aKTUBHON MOITHOCTH //P: B KaOCIIbHBIX JIMHUAX PaBHBI.
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U3 (4) cnenyer, 4TO SKOHOMHUTH 3JICKTPOIHEPTHIO B KAOCNBHBIX JIMHUSIX MOXHO 32
CUerT:

1) cokpaieHusl JJIMHBI JIMHUE, HampuMep, OT IEXOBOTro TpaHchopmaTopa 0
NPUEMHHKA 3JICKTPOIHEPTHH;

2) yBeIMYEHHS CEUCHUH JMHHA 710 SKOHOMHYECKH II€IeCOOOpa3HBIX 3HAYCHHIH,
OTIpENIEIIIeMbIX TEXHUKO-3KOHOMHUYecKuMH pacuetamu (TOP);

3) MOBBIIICHUS COSIT JIECKTPOYCTAHOBOK;

4) yBEIWYCHUS HANPSHKCHUS CETH.

CokpallieHre IJTHHBI KaOeTbHBIX JIMHUI OCYIIECTRIISIETCS 3a CUCT:

- palMOHAILHOTO  PACHpEACICHUS NPUEMHHKOB  AJIGKTPOIHEPTUU  MEKIY
MOJICTAHITUSIMH C YYETOM TEXHOJIOTHYSCKUX OCOOCHHOCTEH IPOM3BOJICTRA,;

— ©Oonee riybokoro moaBoma BH k mexam, rjie ycTaHaBIMBAIOT ITOHMIKAOIIHE
TIOJICTAHITUH,

— palMoOHAIBLHOTO BHIOOpA MECT pa3MEICHHS MOICTAHIIHH.

OCOOCHHO pPE3KO YMCHBIIAKOTCS IMOTEPH AKTUBHOW MOIIHOCTH M JSHEPTUU TIPU
YBEJIUYCHUU HAIMPSDKEHHSI, TaK KaK 3TH MOTEPU OOPAaTHO MPOMOPIMOHAIBHBI  KBaJIpary
HanpsokeHus (4).

Tak, ecnu k mexam moxasectu Hampspkenue 6(10) kB Bmecto 0,38 kB, To motepu
CHU3SITCS B!

AP, 6°
n =—°% = =250pas3; 5
6/038 AP, 038 pas (5)

AR, 10
=—31 = =700pas; 6
Mo /038 AP, . 038 pas (6)
Ecmu cpaBanTh 6 M1 10KB, TO:

n = o038 _ 700_ 284pasa (7)

n6/0,38 250

Ha moit B3rmsig 31ech MMEETCs 3HAYUTEIBHBIN PECypC MO 3KOHOMHH JJICKTPUYECKOU
sHepruu. Ha ceromHsmHuii qeHb OOJBIION MPOILEHT COCTaBISIOT CETH HampsbkeHueM 6 kB.
[TosToMy peKOHCTpPYKIHS ceTeld ¢ mepeBoAoM uX Ha Hampsbkerune 10 kB moxer nath
OIIIYTUMYIO SKOHOMHIO AJICKTPUUECKON 3Heprun. Bee 310 He TpeOyeT OONBIINX KalmuTaTbHBIX
3arpar.



5. DKOHOMHES YJIEKTPOIHEPTHH 32 CUeT 3aMeHbl MaJI03arpyKeHHbIX

JIEKTPOJABHUIaTe Ieil JJIeKTPOABUIaTeJIMU MEHbIIEH MOIIHOCTH

[Ipn Harpy3ke saekrpoasurarenass B mpeaenax 45—70% HoMHHAIBLHONH MOITHOCTH
11eJ1IeCO00Pa3HOCTh €r0 3aMEHBI JIBUTATEIIEM MEHBIIICH MOITHOCTH JIOJKHA OBITh 000CHOBAHA.
C »TOoM 1enbl0 ONpeACIsSIOT CYMMapHbIE MOTEPH AaKTHUBHOM MOIIHOCTH B CHCTEME
3JIEKTPOCHAOKEHUS U B DJICKTPOABUTATENIC 0 3aMEHBI /P51 ¥ 1ociie 3aMeHbl /[P nBuraTters.
Ecmu okaxkeTcs, 4To JIPx< J[Ps1TO Takasg 3aMeHa IieJiecoo0pa3Ha.
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6. IKOHOMUSA JTEKTPOIHEPTIUH NMPH KOMIIEHCAIIUN PEAKTHUBHON MOIIIHOCTH

PeakTuBHAsE MOITHOCTH MOTPEOISIETCS KaK JIEKTPOIPUEMHUKAMH, TaK M 3JIEMEHTAMH
cetu. PeakTMBHas  MONIIHOCTH, TOTpeOisieMass  MPOMBIIUICHHBIM  MPEANPHUSATHEM,
pacmpenenseTcs MeKIy €€ OTACIbHBIMUA BHJIaMHU MTPUEMHUKOB JIEKTPOIHEPTHUHU CIICTYIOIUM
obpazom: 65 % npuxomurcsa Ha AJl, 20-25 %Ha cuioBsie Tpancopmaropsl u okosio 10 %
Ha BO3AYIIHBIC JHHUN U JPYTUE DJIEKTPONPUEMHHUKH (JIIOMUHECIIEHTHBIC JIAMIIBI, PEAKTOPBI
T.I.). DTOT TMOKa3arenb OyaeT Bo3pacTaThb B CBSI3W C BHEIPEHHEM HHEProcOeperaroiinx
MIPUEMHHUKOB.

KoMneHcanusi peakTUBHOI MOITHOCTH Y MOTPeOUTE/IA MO3BOJISIET:

1. cCHU3UTP TOK B MEPENAIOIIMX AIEMEHTaX CETH, YTO MPUBOAUT K YMEHBIIICHHUIO
Cce4YeHMS KaOeTbHBIX U BO3IYIIHBIX JTHHUI:
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rae S, lp — pacueTHbie MONHAS MOIIHOCTH M TOK MOCTE KOMIIEHCAIIUH PEAKTHBHOMN
MOIITHOCTH COOTBETCTBEHHO; Q,, — pEaKTUBHAas MOIIHOCTH 10 KomreHcanuu, Q, —
MOIITHOCTb KOMIICHCUPYIOIIHUX YCTPONCTB; Pp — pacueTHass aKTUBHASI MOIITHOCT;

2. YMEHBIIIUTH MOJTHYIO MOITHOCTh, YTO CHMKAeT MOIIHOCTh TPAHC(OPMATOPOB U UX
YUCIIO0

S, ={F+(Q.-Q,) <5,
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rae &' —pacueTHbIC IMOJTHAS MOIIHOCTH A0 KOMITCHCAIIUN paBHAs
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3. YMEHBIIUTH MOTEPU aKTUBHON MOIIHOCTH B CETH
[Ipu nepenade moTpeduTensaM axkTHUBHOM P u peakTuBHONW QQ MOITHOCTEH B CHCTEME
3JIEKTPOCHAOKEHUSI HMEIOT MECTO MOTEPH aKTUBHOM MOITHOCTH:

2 2 2
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[ToTepu aKTUBHOM MOIIHOCTH ITPH KOMIIEHCAUN peakTUBHOM MOITHOCTH (Qyy) OymyT

paBHBI
P+ Q-Qu)
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B HacTosiee BpeMsi HeT YeTKOM TEXHUYECKOUM MOTUTUKH M0 3TOMY BOIPOCY, HE
pa3paboTaHbl MEPHI, phIUaru, KOTOPHIE MOTJIM OB CTUMYJIUPOBATH SKOHOMUIO
AJIEKTPOIHEPIUH MPU KOMIIEHCAIIMU PEAaKTUBHOM MOIIHOCTH. [TloaTOMy HU Yy
DHEProcHa0KAroOIICH OpraHu3aliK, HA Y TIOTPEOUTEIICH HET MOTHUBALIMH JIJISL 3TOTO.

7. BiausiHue moka3zarejieid  KadecTBa  JJIEKTPOOHEPrMd Ha  padoTty
3JIEKTpoNnoTpeduTe e



Orknonenue I1KD oT HOpMUPOBAHHBIX WJIM ONTHUMAJIBHBIX 3HAYCHHUN IPOSBIISICTCS B
BHJIC PKOHOMHYECKOro ymiep0Oa y ImoTpeOuTeneld 3JIeKTpHUeCKOW 3Hepruu. JaHHbBIH yiiepO
UMEET DJIGKTPOMArHUTHYIO M  TEXHOJOTMYECKYI0 COCTABJISIOIIME. JIEKTPOMArHUTHAs
COCTABJISIOIIAST OTIPEIENISIETCS B OCHOBHOM JIOTIOJTHUTEILHBIME MOTEPSIMH aKTUBHOW MOIITHOCTH
M SHEPTUU M COKpAIICHHEM pecypca 3JIEKTPOOOOPYAOBaHUs, HAIPUMEP, BBHIY YCKOPEHHOTO
CTapeHus1 M3OJAIMU. TEXHOJIOTMYeCKass COCTaBJISAIONIas yiiepda CBs3aHAa C YBEIUYCHHUEM
JUTMTEIbHOCTH  TTPOU3BOJICTBEHHOTO  TIPOIECCA, CO CHIDKCHHEM IPOU3BOIUTEIHLHOCTH
3JICKTPOOOOPYIOBAHUS, U CIICIOBATENIBHO, C YBETUYCHUEM YCIIBHOTO JIEKTPOIIOTPEOICHNS Ha
€AMHHMITY TIPOU3BEICHHOM MTPOTYKITHH.

7.1 Bausinue YCTAHOBUBIIMXCH OTKJIOHEHHH HANPSKEHUs

YcraHoBuBIIEECS OTKIOHEHWE HAIPSDHKEHUS OKa3bIBaeT HaMOOJee CYIIEeCTBEHHOE
Biusiaue u3 Bcex IIKD Ha paborty morpeburteneii. PaccMoTpuM 3TO BIUSHUE IS Pa3IHYHbBIX
3JICKTPOIIOTPEOUTEICH.

Dnekmpuueckoe oceeweHue

Yimep6 mpH  TOJOKUTEIBHBIX  OTKJIOHEHUSX HAMPsDKEHHWS TPOUCXOJUT  H3-3a
cokpamieHust cpoka ciyx0bl jmamir. IIpu U = +10% cpok caykObl JIaMI cOKparmiaeTcs
npuMepHo B 3 pa3a. Ymiepd OT NOHMKEHHOTO OTKJIIOHEHWS HANpsOKeHUsI CBS3aH CO
CHIDKEHHEM MPOU3BOIUTEIHFHOCTH TPY/1a BBUAY CHI)KEHHSI OCBEIIEHHOCTH.

Acunxponnvie 0suecamenu

OTKIIOHEHUST HAMPSHKEHUS BBI3BIBAIOT JIOTIOJIHUTEILHBIE TTOTEPU aKTUBHOW MOIITHOCTH,
JIOTIOTHUTEILHOE TTOTPEOJIEHNE PeaKTUBHOW MOIIIHOCTH, COKPAIIIEHUE CPOKA CITY>KObI U30JISIIIH,
CHIW)KCHHE  TIPOM3BOJUTEIBPHOCTH MEXaHW3MOB U YBEIWYECHHUS  YACTBHOTO  pacxoja
AJIEKTPOSHEPTUN BBUAY YBEIMUYEHUS JUIMTEILHOCTH TEXHOJIOTMUYECKOTO Tmporecca. [Ipu
OTPHUIATENILHBIX 3HAYEHUSIX OTKJIOHEHWUH HAMpsHKEHHUS YBEIMYCHHE TOKA IMPOMOPIHOHATBHO
CHIW)KCHHUIO HANpPSDKEHUWS, a YBEIMYEHUE TIOTEePh AKTUBHOMW MOIIHOCTH MPOMOPIIMOHATIBHO
KBaJIpaTy CHIDKEHHUsSI HampspkeHHs. B ciydae moBblieHus HampsbkeHus Ha 1 % peakTuBHas
MOIIHOCTbh, MOTpeOsieMas aCHHXPOHHBIM JIBUTATENIeM, YBEIMYUBaeTcs B cpeaHem Ha 3 %.
CrnenyeT OTMETHUTh, YTO 3aBHCHUMOCTh IIOTEph AKTHBHOW M PEAKTUBHOH MOIIHOCTH OT
OTKJIOHEHUH HANpsOKEHHWsS B 3HAYUTEILHOW CTETMEHU 3aBUCUT OT Kod(hduimenta 3arpy3ku K3
JIBUTATEJIS.

Dnexkmpomepmuueckoe 060pyoosarie

CHIKECHHE HaNpsHKCHHS IPUBOIUT K YXYIINICHUIO TEMIIEPaTypHOro peXHMa,
YBEJIMUEHUIO  MPOJOJDKUTEIBHOCTH  TEXHOJOTMYECKOro  Mpolecca M Mepepacxopy
aJIeKTpo3Heprun. Hampumep, s TyroBbIX CTalCIUIaBUIBHBIX IEUCH CHUKCHHE HAIPSIKCHUS
Ha 5% NpUBOINT K CHIKEHHIO ITpOoM3BoauTeIbHOCTH Ieun Ha 10%.

DnekmpoausHoe npousso0cmao

OTpurnarenbHble 3HAYCHUS YCTAHOBHUBIIETOCS OTKJIOHCHMS HANPSHKCHHS TPUBOIAT K
CHI)KCHHMIO TIPOM3BOAMTEILHOCTH JJICKTPOJIM3HBIX BaHH M ITOBBIIICHUIO YACIBHBIX PAacX0JI0B
anekTposHepruu. [Ipu cHrkeHun HanpsokeHus Ha 10 % npou3BoAUTEILHOCTD 3JICKTPOIM3HBIX
BaHH Takke cHrmxkaetcs Ha 10%.

7.2 Bausinue pa3MaxoB H3MeHEHUS HATPKeHU s

HNanneiit [IKD xapakrepusyercs KoneOaHUSIMH HaNpshDKeHHsT ceTd. VIcTouyHWUKaMu
Kosie0aHuil KoJIeOaHN HAMPSHKEHUS B DJIEKTPHUECKUX CETSIX SBIISIOTCS SJIEKTPOIIOTPEOUTENHN C
PE3KOIIEPEMEHHBIM PEKUMOM PadOThI. AYrOBBIC CTAJICIIABUJIBHBIC IICYH, SJICKTPOIPUBOIBI
MIPOKATHBIX CTAHOB, AJICKTPOAYroBas M KOHTAKTHA cBapka W T.N. KoyieOaHUS HampsOKCHUS
OTPHUIIATCIIEHO CKAa3bIBAIOTCS HA 3PUTEILHOM BOCHPHSTHU YEJIOBCKA M CHIDKEHHUH BBUIY ITOTO
IIPOU3BOUTEIILHOCTH TpyAa. KoneOaHus HampspKEHUS CKa3bIBAIOTCSA HAa YBEJIIMUCHUH Opaka
HEKOTOPBIX BHUOB IMPOJIYKIIMU W3-32 HAPYIICHHS TEXHOJOTHYECKOro Ipoliecca, Ha PEKUMax
pabOThI CUCTEM aBTOMATUKH U PETyJIUPOBAHHS.

7.3 Bansinue HeCHHYMIAJIbHOCTH HATIPSIZKEHU I

HecuHynnanbHOCTh HaNpsDKEHUS HEOJIArONpHATHO BIUSACT Ha 3JICKTPOOOOPYAOBaHUE,
aBTOMATUKy M PEICHHYIO 3alluTy, CHCTEMBl ydeTa OJJICKTpPO3HEepruu. JIaHHOE BIIHMSHHC
MPOSBISICTCS B BHUJAC JIOTIOJHHMTCIBHBIX IOTEPh AKTHBHOW W PEAKTUBHOM MOIIHOCTEH,
3aTpyIHEHUST KOMITCHCAIIUU PEAKTHBHOM MOIIHOCTH C IIOMOIIBbIO OaTapell KOHICHCATOPOB,
COKpAIIIEHUSI CPOKa CITYXKOBI M30JISIIUN AJICKTPOOOOPYAOBaHUS, CO3/IaHUS JICKTPOMArHUTHBIX
IIOMEX CHUCTEMaM aBTOMATHKH, 3allUThI, CBSI3U. Y POBEHB JIOMOJHUTEIBHBIX aKTUBHBIX MOTEPh
OT BBICIIUX TapMOHHMK B CETAX DJJICKTPHYECKHUX CHCTEM coctaBisieT 2—4% motepp npu
CUHYCOMJAJIbHOM HANpPsDKCHHH. B CeTIX NpeanpusTHii, TOPOJCKHX CETIX, a TaKKe
AIIEKTPU(PHUIIMPOBAHHOTO KEJIEC3HOOPOKHOIO TPAHCIOPTA ATH TMOTEPH MOTyT aocTurarb 10
-15%.

Bo MHOTMX 3JIEKTPHUYECKHMX CETSAX Pa3IMYHbIX HANPSKCHHH ¢ MCTOYHHMKAMM BBICIIIHNX
rapMOHUK OaTaped KOHJICHCATOPOB NPAKTHUYCCKH HE pabOTAaOT. OHM WM OTKIIIOYAIOTCS
3aIUTON OT TEPErpy30K MO TOKY, WIU BBIXOISAT U3 CTPOS B pe3yiabTaTe BCIyYUBaHUS, a



WHOTJIa ¥ B3PBIBOB. DTO CBS3aHO C BOSHMKHOBEHHEM PE30HAHCA HA YaCTOTE KaKOW-THOO W3
TapMOHUK, UMEIOIICHCS B aMIUIUTYIHOM CIIEKTpE HAMpsDKEHHsS ceTH. Pe30HaHCHBIE KOHTYPBI
00pa3yroTCcsl eMKOCTBIO OaTapeil KOHJEHCATOPOB U MHAYKTUBHOCTBIO CETH.

7.4 Bansinie HeCHMMETPHH HANPSIZKEHUsT

Hcrounnkamu HECUMMETPHUH HANTPSDKEHUH DJIEKTPUUYECKUX B CETSIX SBJISFOTCS MOIIHBIC
oaHoGa3HbIe MOTpeOuTE M (MHIYKIIMOHHBIC TUIaBUIIbHBIC U HarpeBaTeIbHbIC [TE€YH, CBAPOUHBIC
arperaTel, KOMMYHAJIbHO-OBITOBas Harpy3ka W 1p.), a TakXke Tpex(asHble MOTPeOHTENH,
JUTMTETILHO PAa0OTalOIIMe B HECHMMETPUYHOM pexume. [Ipu HeCUMMETpUu HampsHKCHHMA
MIPOUCXOUT YBEIIMUCHHUE TTOTPEOJICHUSI aKTHBHOW M PEAKTUBHOM MOIIHOCTEH, YBEJTMYCHHUE T10-
TEPh DJIEKTPOIHEPTHH, CHIKEHHE pecypca 3JIEeKTpOoOOOpYHIOBaHUS, CHIKEHHE BpaIlaloIIero
MOMEHTA aCHHXPOHHBIX JIBUTATEJICH M MPOU3BOAUTEIHLHOCTH MEXaHU3MOB.

JlomOJTHATENIbHBIE ITOTEPH AKTUBHOM MOIIHOCTH, OOYCIIOBJICHHBIC HECUMMETpHUEH
HaIPsDKEHUH 110 00paTHON TOCTIEI0BATEIFHOCTH, OMIPEIEISIFOTCST BEIPAKCHHUEM .

U2 120K
J— )y 2V
APZ —_ HOM 5 , (14)
2
r7ie 2 —aKTUBHOE CONTPOTUBIICHUE,
X2 —peaKkTHBHOE CONPOTHBJICHUE 00paTHOM MOCICI0BATEILHOCTH,
. U
— 2
Ky = (0.e.), (15)

HOM

U2 —HanpsikeHue 00paTHOM MOCIen0BaTeNbHOCTH.

Pacuersl mokaseBaroT, uto mpm K*2u- 0.02, oTHOCHTENBHOE YBEIMYCHHE ITOTCPh
JIPol/]Puon 1J1st aCHHXPOHHBIX JIBHTATENEN COCTAaBISIET mopsiaka 2 - 4%, nist TpanchopMaTopos
nopsiaka 1 - 4%, 1151 CHHXpOHHBIX JBUTaTeneit okono 4%.

CokpaleHre cpoKa CIIY»KObI M30JIAIHKM COCTaBiseT oT 2 10 16% B 3aBHCHMOCTH OT
BUJIa 000PYIOBAHUS M CTAOMIIBHOTO YPOBHSI HECUMMETPHH HAIIPSHKEHUM.

Hampspkenust oO0paTHOM MOCICAOBATEIBHOCTH CO3/Ial0T BPAIAIOIINN MOMEHT JIBOMHOM
YaCTOThI, HAMPaBJICHHBIA B IMPOTHUBOIOJIOKHOM HAIPABICHHH MOMEHTY BpAIlCHHs POTOpa
3JIEKTPUYECKON MAIIMHEI, T.€. CO3AaI0T TOPMO3HOM AJIEKTPOMAarHUTHBIA MOMEHT.

[Tpn HECUMMeETpUM HANPSDKEHUH B CHHXPOHHBIX MAlllMHAX, Hapsiy BO3HUKHOBEHUEM
JIOTIOJTHUTENBHBIX TOTEPh M HAarpeBOM CTAaTOpa W POTOP MOTYT HayaThCs OMACHBIC BUOpAIWH,
BBI3BaHHBIC BPAIIAIONIMMH MOMEHTA MH, MYJIbCUPYIOIIUMH C JBOMHOM YacCTOTOM. DTH MOMEHTBI
MOSIBJISTEOTCST KaK CJICJICTBUE B3aWMOJICHCTBUS MAarHUTHBIX IMOTOKOB, CO3JaHHBIX TOKaMH 00-
pPaTHOM TOCIIENOBATEILHOCTH B IICTISAX CTaTOpa M POTOpA, a TaKKE MOTOKOB, OOYCIIOBICHHBIX
TOKaMH TIPSAMOM IOCIeNOBaTeNbHOCTH. [IpM 3HAUMTENBPHOM HECHMMETPUHM HANPSIKCHHUI
BHUOpAIs MOXKET OKa3aThCs OMACHOW W BBI3BIBATH Pa3pyIICHUS CBAPHBIX COCTUHECHUM.

8. IKcnepUMeHTAIbHOe HCCJIeI0BaHe BJIMSIHUS HEKOTOPBIX
JIEKTPONPHEMHHUKOB HA KAYeCTBO JIEKTPUYECKOI IHEPIruu.

Ha xadeape OCIIII m CX BCITY Obpuia co3mana u paboraeT McmplTarenbHas
AJICKTPOTEXHUUYECKas: JlabopaTopusi, akkpeauToBaHHas B DeaepaqbHOM areHTCTBE IO
TEXHUYECKOMY PETryJUPOBAHUIO U METPOJIOTHH, HayYHBIH PYKOBOJUTENb — JNOIEHT JlaHeeB
B.B. Ilempto oTkpeITHS Jabopatopuu  OBLIO  CO3JaHHE IIEHTpa II0  PEHICHHIO
HCCJICIOBATENbCKUX,  OKCICPUMEHTAIBHBIX  3a7ad B 00JIACTH  AJIEKTPOMArHUTHOMN
COBMECTHMOCTH M, B 4YaCTHOCTH, B OOECIICUCHHH KadecTBa »JJICKTPUUYCCKON DHEPrHUHU.
CorpynHukamu 1abopaTopun ObLUTH TPOBEICHBI YKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUSI BIMSHUS
Ha KAueCTBO DIJIEKTPHUYCCKOW dHepruu sHeprocOepeperaromux Jjamm  («Kocmoc»,
«HaBurarop»), CBETOIMOIHBIX JaMII, [E€PCOHAIBHBIX KOMIBIOTEPOB. McciaemoBanus
MIPOBOJIUJIUCh TIPH  TIOMOIIM HM3MEPUTEITBbHO-BBIUMCIUTEIHLHOTO KOMIUIEKca «OMCK-M».
Pe3ynpTaThl ananan3a npeacTaBieHBI HA puc. 1-5.

CMEKTR FEpMOHME HAMP A EHMIA
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TOK, %

Puc. 1.

BbicluMe rapMoHuyeckue cocrtaBnsoLwme Toka namnbl "Kocmoc", oTH. ea.
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Puc. 2.



CBETWIBHUK C JBYMS JIIOMUHECIICHTHBIMU JlammiaMu 110 40 Bt
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CBeToaunoaHas JlamIia
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Puc. 4.
CucTeMHBIH OJIOK IIEPCOHAIBHOTO KOMIILIOTEpa

Puc. 5.

CREKTR MApMOHKK TOKOE

Homep rapraoHukm

Ha ocHoBe aHanm3a MOXXHO CIENaTh CIEAYIOIINE BBIBOIBI:

. Buenpenue sneprocOeperaomux JiaMmn AeHCTBUTEIBHO M03BOJIIET YKOHOMHTD
AKTUBHYIO JJIEKTPUYECKYIO SHEPTUIO.
. 3asBICHHOE MTPOU3BOAUTENIEM 3JICKTPONOTPEOICHHE PACCMOTPEHHBIX JIaMIT HE

COOTBETCTBYET  pEalbHOMY IOTPEOJEHUIO MOCIEAHUX; JAeKiIapupyemas  BeJIWYMHA
noTpeOIsIeMOi aKTUBHOW MOIITHOCTH MPEBBIIIACT U3MEPEHHYIO.

. 3aBUCUMOCTh MOTPEOISIEMOM MOIIIHOCTH MCCIEOBAHHBIX JIaMI OT BEJIMYUHBI
IHUTAIOIIEr0 HANPSHKEHHUS TPEeHEOPEKUMO Maia (HanpshKeHUE U3MEHSJIOCh B Ipeliesiax HOpM

'OCT 13109-97).



. Hanmuume B crekTpe MOTpeOJIIEMOro TOKa MAHHBIX JIAMIT 3HAYUTEIHHOTO
KOJINYECTBA BBICIINX TAPMOHMK MPUBOIUT K YXYIIICHUIO Ka4eCTBA 3JIEKTPUUECKON SHEPTHH B
CHUCTEMax DJICKTPOCHAOKECHUS.

. Kak BUIHO M3 rapMOHHYECKOTO COCTaBa TOKA, OCOOCHHO OOJBIIYIO BETHUYUHY
UMEIOT TPEThsi M KpaTHbIE €l rapMOHHKH. [lo Teopum Tpex¢a3zHOro MEepPeMEHHOrO TOKa
JTAaHHbIE TAPMOHMKH SIBIITIOTCSI COCTABIIAIOUIMMU HYJIEBOU MocienoBareabHoCTH. OHU OyayT
CYMMHUPOBAThCSl B HYJIEBOM TMpoBojae uerbipexmpoBoaHoi cetu 0,38 kB. Kak BumHo u3
JMarpaMM, BeJTMYMHA 3TOTO TOKAa B HYJEBOM IPOBOJE MOXKET ObITh B 2-3 pa3a 0ojiblle, yeM
¢da3Hplii TOK. B cymecTByIOIMX CHUCTEMax JJIEKTPOCHAOKEHHS ITO MOXKET TMPHUBECTH K
HOBPEXJICHHIO (OTTOpPaHUIO) HYJIEBBIX MPOBOJIOB, BOHMKHOBCHUIO aBAPHWHBIX CHTYaIlHil B
cucreMax onekTpocHaOxkeHuss 380-220 B u  moBpexaeHWI0 OOJBIIOTO KOJUYECTBA
AIIEKTPONPUEMHHKOB.

B cBsi31 ¢ 3TUM TIpu MaccOBOM BHEIPESHUU JaHHBIX JIAMIT JIOJKHA OBITh IEPECMOTPEHA
TEXHOJIOTUS MPOEKTUPOBAHUSA M MOHTa)Ka CHUCTEM 3JICKTPOCHAOKEHUS B IUIAHE YBEIMUYCHHS
CEUEHHsSI HYJIEBOTO MTPOBOJIA 1 YCTAHOBKH (PHITBTPOKOMITEHCHPYIOIINX YCTPOHCTB.

. Hcxonst M3 mpenplayliero BhIBOAA JOJDKEH OBITh OCYIIECTBIIEH MEPECMOTP
TEXHOJIOTUH TPOCKTHPOBAHUS W MOHTa)XXa CHCTEM JJIEKTPOCHAOKCHHS B TUIAHE YBEITMYCHUS
CeueHHsI HyJIEBOT'O MTPOBO/JIA.



