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A. I Jlukapenko, kano. mexu. Hayk, A.A. Ilempuuenko
(Vxpauna, Kpusoii Poe, Kpusopootcckuil HayuoHanvbHulll yHugepcumenm,)

AIIITAPAT 3AIATHI OT TOKOB YTEUKH PYJTHUYHBIN 1151 KOMBUHUPOBAHHBIX
IMAXTHBIX CETEN HAIIPSIKEHUEM 380 M1 220 B TUIIA BA3YK-380/220

B nocnennune aecaTuneTHs B TOPHBIX MallMHAX M MEXaHW3MaX YrOJIbHBIX M PY/IHBIX MIAXT HALLIM LINPOKOE
NPUMEHEHNE PEryJrpyeMble 3JIEKTPONPHUBOIbI MEPEMEHHOTO M IMOCTOSIHHOIO TOKOB, B KOTOPBIX CKOPOCTb H
MOMEHT PEryJUpylTCid MONYyNPOBOJHUKOBBIME IPEOOpa3OBaTENAMU JHEPIUM, BKIOYEHHBIMH MEXKIY
JBUraTeJsIMM M MHTAaOUIed ceTblo. DTO MpHBEJNO K 00pa30BaHUIO KOMOMHHPOBAHHOW CETH, coAepKalleil
YYacTKM HampspKeHHWs NpOMBINIIEHHONH 4acToTel 50 I'm, peryampyemMoro MOCTOSHHOTO (BBINIPAMIJIEHHOTO)
HanpsokeHust 0—520 B 1 mepeMeHHOro peryupyeMoro HanpskeHus usmensemoil yactorsl 0—70 I'w.

Bboimyck annapaToB 3amyThl OT TOKOB YTEUKHU U1 KOMOMHUPOBAHHBIX CETEHl 10 HACTOAIIEr0 BPEMEHU He
ocBoeH. [IpuMeHeHne B 9TUX CETAX aNmaparoB 3alIMThl OT yTeuku Tuna A3YP HenpaBOMOYHO, Tak Kak OHU
pa3paboTaHbl TOJNBKO WA ceTel nepemenHoro Toka 50 ['m Ha ocHOBe 'OCT 22929-78 "Amnmapatsl 3aiuThl OT
TOKOB YTEUKM pyIHWYHBIE AJIsi ceTeil HampspkeHumeMm no 1200 B, koTopblii Ha KOMOMHMpPOBAaHHbBIE CETH He
pacmpoctpansiercs [1]. [Ipu npumenennn anmaparo Tuna A3YVP B KOMOMHHpPOBAaHHO!N CeTH HOPMHUPOBAaHHAS
37EeKTPOOE30NaCHOCTh HAa YYacTKaX BbIMIPSMICHHOIO M DEryJupyeMoro HanpspDkeHWs B TPHUHLMIE He
obecreynBaeTcs.

BriepBble 11 py THUYHBIX KOMOMHUPOBAHHBIX ceTel ObLT pa3paboTaH M OCBOEH B MPOU3BOACTBE ammapaT
3amuThl 0T TokoB yteuek tuna BA3YK 380/220, a wusrortoButenem siBisercss CIITII "PynoaBTomaruka"
(Poccus, r.XKeneznoropck Kypckoii 06:1.).

BeckonTakTHbIl anmapar thna BA3YK mnpeanazHaueH Ui 3allUThl YeOBEKAa OT TOKOB YTEUKH B
PYAHWYHBIX odnekTpudeckux cersax 380/220, conmepkamMx WM HE CcOJepKallMX MOJTYNPOBOTHUKOBbIE
npeobpa3oBaTesy, U AJsl OTKIFOUEHUS 3JIEKTPO-YCTaHOBOK MTPY CHWKEHUN COTPOTHUBIIEHUS U30JISLMN CETH HIKE
JIOITyCTAMOTO (KPUTHYECKOT0) 3HAYCHHUS.

Annapar W3roTaB/lMBAaeTCs B KIUMaTUyeckoMm wucnosiHeHun YXJI kareropuu pasmewienus 2 no 'OCT
15150-69, HO mms pabotel mpu Temmepatype —30 — +45°C, oTHOCHTENbHON BiaxHOCTH 95+3% mpu
temnepatype +25°C u atmocdeprom aasnenun ot 730 no 1000 mm pt. cTonbda.
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AnnapaT BBIIIOJIHEH BO BJ'Ial"OHelTPOHI/ILIaeMOM 6pI>13F03aH.[I/ITHOM UCMOJIHEHUU CO CTECNECHBIO 3alUTHI
corsacHo I'OCT 14254-50 cootBeTcTBeHHO IP54.

Texnuyeckas xapaxmepucmuxa bA3YK 380/220

1. Pedicum sKCRTYamayu. .. .................... ...HenpepuigHblil
2. Ilompebnsiemas mowHocmo, B-A
3. Homunanvhoe nuHeliHoe HANPjiceHue YuacmKka cemu NepemMeHHo20 moxd
yacmomot 50 I'y (npu emxocmu uzonsayuu om 0,0 00 3,0 Mk®@),B............ccccevvneen. ..
4. Homunanvnoe nanpsiicenue y4acmxa cemu NOCMosHHO20 (bINPAMIEHHO20)
Hanpsiscenusi (npu emxocmu uzonsiyuu om 0,0 00 0,5 mx®), B, He bonee ...................
5. Obwas emxocms uzonsayuu KOMOUHUPogannol cemu, Mk®D, He Oonee .....................
6. Honycmumeie konebanusi HANPSA’CeHUs: NUMAHUsL OM HOMUHATIbHO20 3HaYeHus, B
7. 3Hauenuss OmMKIOYAEMBIX CONPOMUGTEHUN (YCMABOK) cCpabamel8anus npu
emMKocmu usonsiyuu cemu, pagroi 0 mx®:

— mpexhaznasi cumMmempuiHast ymeuxd, KOM, HE MEHEE .............c...civeuiiiiinieaaiianin. 5,0

— MPEXnONIOCHAS CUMMEMPUUHAS YMeUKd, KOM, HE MEHEE .............ccuuvuiniiiiineineannn, 5,0

— 00HODazHast YMeuKd, KOM, HE DOMICE .............cuuuiieiie it 14,0
— OOHONONIOCHAs ymeuKa npu gulnpsmienHom Hanpsisicenuu 520 B, kOm, He bornee........ 20,0
8. Hauboneuiee 3HaueHue OnumenbHo20 moxka ymeuxu, A:

— FPU OOHOQDAZHOU PHICUKE ... .. s e ettt ee e e e et e e et e e e e e et et et et e e aaeeaenenas 0,025
— DU OOHONOTMIOCHOU YPHICUKC. ...\ eet e et et et et e et e et e et e et et et et et e e e eae e 0,04

9. Haubonvuiee 3nauenue KpamKo8peMeHH020 moka, A:

— FPU OOHOQDAZHOU PHICUKE ... .. s e et ee e e e et e e et et e e e e et e et et e eeaeeaenenas
— npU 0OOHONONIOCHOU YMeuKe
10. Cobcmesennoe epemsi cpabamuiganusi ycmpoucmeaa, npu 00HODA3HoU wiu

ooHonomocHou ymeuxe conpomugienuem 1,0 kOm, ¢, He 60Nee ................c.coieeni.n. 0,1
11.0Omrnrouarouee conpomusienue ces3u Kopnyca annapama ¢ KOpuycom
ROOCMAHYUY, OM, HE BOMCE .......... .. ' e e e e e 10,0

12. Conpomusnenue uzonsiyuu cemu, onpeoessemoe c8enmosgbiM UHOUKAMOPOM,

KOM, HE MEHEC. .. ..o et e e e e e e e e
13. F'abapumneie pasmepel, Mm, He bonee ... ... .........
14 MACCA, K2, HE BOMCE ......ceeie it e e
15 HcnonneHue pyOHUUHOE HOPMANBHOC ... ... ....u. et et e et ettt e e et e aae e eneens

Yempoiicmeo u npunyun pabomer cxemei

Amnmnapart 3amuThl oT TokoB yTeuku Tina BA3YK 380/220 coctouT U3 cTanbHOrO LJIMHIPA C KPHILIKON 1
BBIEMHOH 4YacTblO, HAa KOTOPOIl CMOHTMpPOBaHBI 3JIEMEHTBI CXE€Mbl M II€4aTHble IUIaThl. MX KkperieHue
OCYIIECTBIISETCS C IOMOLLbIO OOJITOB U HAMPaBIAIOLIUX IITU(HTOB.

Ha nuueBoif cTopoHe BbIEMHON 4YacTW paclojiOKeHbl KJIEMHUK AJsl MOJKIIOYEHWs ammnapara K CeTH,
KJIEMHHUK [T MepeKtoyeHns HanpsokeHus nutanus 380 uau 220 B, 610kupoBOYHAs KHOIKA, NPEeNATCTBYOLIAs
nojiaye HANpsDKEHWS Ha CeTh NMPM CHATOM Kpbllike amnapara, kHomka "Ilposepka", TymOaep BbiOOpa pexxnma
paboThl BBIXOIHBIX Lieneil anmaparta "aBTOMAT-KOHTAKTOP'"; TPU CHUTHAIBHBIX CBETOAMOAA "ceTh", "KOHTPOJb
nzomsiuuu”, "aBapus'.

Kopnyc wmmeer nBa kaOenbHbIX BbIBOAA: IJIsl LeNeil MUTaHWs M LeNel MOJAKIIOYEHUs K KOpIycy
noacraHumyu. CHapyKM KOpIyca pacroJIOKEeH BUHT Ul CTONOPEHMA BBIEMHON YacTH amnmapaTa, MMeErOLluii
OTBepCTHs [T IioMoupoBaHus. Kopmyc cHabkeH NpyKUHHBIME aMOPTH3aTOPAMHU.

ODyHKUMOHANBHAA CXeMa amnmnapara npuBeieHa Ha puc.l. PaboTaer ammapar ciaenyrommMm o0pasoMm.
Hanpskenue, nmponopuuoHaabHOEe HanpspkeHMo ceTH 4dactotod 50 't m cHMMaemMoe ¢ OIHOM M3 OOMOTOK
TpexdasHoro apoccens — tpaHchopmaropa 1(T), ¢ momouipto MogynsTopa 8(M/IC) npeobpasyercsi B curHan
50 I'u, mnpomoaynupoBaHHbI Mo ammautyde dactoroil 10 I'm. Ompenensier paboTy MOmyJsTOpa CUrHaja
8(AMC) nepecuetHas cxema 7(ITPC), npucoearHeHHas KO BTOPUYHOW 0OMOTKe apocceis — TpaHcopmaropa
1(AT). B MOMeHTHI MOSIBJIEHUS TOJIOKUTENBHOM MOMYBOJIHBI MUTAIOIIETO HANPSHKEHU (POPMUPYIOTCS CUTHAIBI,
MOCTyMaroIye Ha BXoJ cueTynka nepecuetHoit cxembl 7(ITPC). C Bbixoma nemmdparopa nepecueTHON cXeMbl
7(ITPC) curHanel moctymaror Ha Mmomynstop 8(MJIC,) mpencrapmnstoimii co0oif BBEIPSAMUTEIBHBII MOCT,
paboTaromMii COBMECTHO C TpPAH3MCTOPHBIMM KJIIOYaMHM Ha TIEPBUYHYIO OOMOTKY pa3leiMTeIbHOTO
Tpanchopmatopa HampspkeHUs 3(TM). B pesynbrate paboThl TpaH3WCTOPHBIX Kitoueid Ha oOMoTky 3(TM)
nozxaeTcs 0O TMOJIHOE HampspkeHue, Tubo HampskeHue paBHoe 0,5 aMmiuTyapl monHoro. B ompeneneHHbie
MOMEHTHI BpeMeHM HampsbkeHue Ha oomorke 3(TM) muHumanbHoe (puc.2, a). B nanbHeiiliemM omnepaTHUBHBINM
CHUrHaJI, CHUMaeMblii CO BTOpUUHOM 00MOTKU TpaHchopmaTopa HanpsukeHus 3(THC), uepe3 oOMOTKH KOMIIEH-
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Puc.1. ®yHkuMoHAIbHASA cXeMa annapaTta 3amuThl oT yredek BA3YK — 380/220:
1(AT) — Tpex¢asHblii Apocceb — TpaHchopmaTop (puabTp npucoeaunenus); 2(1AK) — npoccean,
KOMIIEHCHPYIOLIHiT EeMKOCTHYIO COCTABJISIIONIYIO ToKa yTeukd; 3(TM) — moayaupyromuii TpancdopmaTop st
co3gaHus onepatuBHoro Toka; 4(TP) — TpancdopmaTop BoiaeseHust onepaTHBHOro Toka; 5(Cg) — KOHAEHCATOP
¢punbTpa onepaTuBHoro Toka; 6(PLL) — myHT BbIgeIeHHs] CUTHAJIA IPH OHOMOJIOCHBIX TOKAX YTeYKAX;
7(ITPC) — nepecueTHas cxema 15 ynpapieHus moayastopom; 8(MAC) — moayasitop curHana — 50 I'o,
MOIYyJIMPOBaHHOT0 Mo ammiutyae yactotoit 10 I'u; 9(A3X) — nedopMupoBaHue 3aIIMTHOMH XapaKTePUCTHKHU MJIs1
Pa3aeJabHOr0 KOHTPOJISI cOoNpoTHBeHHil n3oasiuum U yredek; 10(KOY) — KOHTPoJIb 0AHOMOIOCHBIX YTeUeK Ha
CTOpOHe BbINpsiMiieHHOro Hanpsixkenusi; 11(®CH) — popmupoBaHue ceTeKTOPHBIX HMIYJIbCOB JTHTEJIbHOCTBIO 1 Mc
yactoToii 10 I'n nst neboxkuposanust usmepurteabHoro oprana; 12(JIOC) — norndeckast 06padoTka aJist 3aepiKKH
CHIHAJIA OTK/II0YeHHs! OT KPUTHYECKOro CONPOTHBJICHUS H30/ISILHMH ( He CO3AaI01Iero HanpsiKeHUsl CMelleHUst
HeliTpaan); 13(M3M) — u3mepuTe/bHBII OPraH Ha 0CHOBE KOMNAapaTopa, Npeodpa3yoLuUii AHAJ0roBblil BXOAHOM
CUTHAJI B IUCKPeTHBIii Jlornyeckuii curuaj Ha Bbixode; 14(®OII) — puabTpauus onepaTUBHOIO TOKA;
15(CUTI’) — unauKaTop ypoBHs conpoTusaeHus uzoasuuu; 16(JICH) — 1amna curHajibHasi 0 CHUKEHUHU
o6wmero yposHsi uszouasiuuu menee 20 kOm; 17(UI1Y) — MCTOYHUK NUTAHUS ONEPALMOHHBIX yCUINTeNEi;
18(UCII) — ucnoJIHUTEIBHBII OPraH JJs BO3AelHCTBHS HAa 0TKJIHYAKIIYI0 KATYIIKY BBOAHOIO
KoMMyTauuoHHoro anmnapata; 19(®CH) — popcuposka cpabaTeiBaHus NPU 0AHOGAZHBIX yTeuKax (CO3JA0LIUX
HamnpsikeHue cMemneHust HeiiTpaan); 20(KC3) — KOHTPOJIb CBSI3U CXeMBbI ¢ 3a3eMJIeHHEM

cupyromero apoccens 2(JK) u tpexdaznoro 1(IK), ¢ omHOl CTOpOHBI, IPUKIAIBIBACTCA K CETH, a C OPYTOI,
yepe3 oOMOTKy Tpanchopmaropa Toka 4(TP) m pesuctop 6(Ry,) k 3emie. B pesynbraTe CONpOTHBICHHE
M30JSIIMHU CETH OKa3bIBAETCSl BKJIIOUEHHBIM IMOCJIEAOBATENIEHO ¢ MCTOYHMKOM omeparuBHoro curnana 3 (TM)
yepe3 KoMIeHcupyromwuit apoccens 2 (JK).

[pu cHwKeHWn OOILETO YPOBHA M30JILMM CETH /[0 KPUTHUYECKOTO 3HAYCHWS HANpsDKEHUE HYJEBOM
nocnenoBarensHoctd Uy B ceTu oTcyTcTBYyeT. [loaTomy B u3MepurenbHoM TpaHcdopmarope Toka 4(TP)
BBIJIEINISIETCS] TOJIBKO TOK oneparuBHoro curHana U, (puc.2, T), KoTopblil nocne ¢punbrpanuu B 6moke 14(POT)
MOCTyMaeT Ha BXOJA M3MepuTenbHoro oprana 13(M3M) B Buje curHana CUHycoMOalbHOM (OpMBI 4acTOTOM
10 ' (puc. 2, 6-r). U3mepurenbHblii oprad 13(M13M) BeINoJIHEH HA ONEpallMOHHOM YCWJIMTENE, HA OAMH BXO[
KOTOpOTO MOJAETCsl U3MEPUTENbHbI CUT'HAJ, ONpe/eNsieMblii HanpshkeHrneM cMellnenus Heitpanu U, ,, a Ha
BTOPOIi — ONOpHOE (3ampearomee) HanpsokeHue U,,, (PUC. 2r), CHUKAIOMIEECS B MOMEHTBI CyHIECTBOBAHMS
CEJIEKTOPHBIX UMIIYJIBCOB UIMTENBLHOCTBIO 1,0 MC 10 3TanoHHoro 3Hauenus U,,, KOTOpOE ONpEneseT yCTaBKy
U3MepuTepHoro opraa 13(M3M) Ha KpPUTHYECKOE CONPOTHUBICHHME M3OIALMA R, ., Takasd normka paboThl
m3mepurenbHoro oprada 13(M3M) obecrieunBaeT AUCKPEeTHOE M3MepeHNe OnepaTUBHOTrO curaana U,, TOJBKO B
MOMEHTBI CYIIECTBOBAHHUs CEJEKTOPHBIX MMITyJIbCOB. M3MepseMoe MrHOBEHHOE 3HAaUY€HHE OMNepaTUBHOTO
CUrHaja B 00LIeM Cilydae ONpenesieTcsl BbIpakeHUEM
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Uye = Uy Sin(wt+¢p) ) i

rzie ¢ — yroia capura Hanpsokenus U, OTHO- Uoks
CUTENIbHO Hayasia KoopauHaT (puc. 2, 8).
Jas toro, uToObl ammapar 3alldThl
KOHTPONUPOBAJ JIMIIb aKTUBHYIO COCTaB- [T — —— — =™~ — — — — #— — —— — i
JISIOULYI0  ONepaTHBHOro curHana U, oo , ) . \ .,
BBI3BAHHYIO CHIDKCHUEM W30JSILUH CeTH * 267 59t 75w 10w 125m 45T
(puc. 2, T), CETEKTOPHBIN UMITYJIC CIBH- Uil
HyT OTHOCUTENIbHO Hauajga CHUHYCOHIbI

onepatuBHoro curHana U,. Ha yroia 90", 2 U B) SMKOCTh H30ISTIHH U

[Monoxus wr=90" w3 BbipaxkeHus (1) /_\ ) /;\\ﬂ . wt
HaXOOUM, YTO W3MEPAEMbIM CHUTHAJIOM 00 ' - "'\
OyZleT aKTHWBHAs COCTaBJsOINAs omepa- 1 \_/

TuBHOTO curHana U, ,, T.e.
UH:”J

I') CONPOTHRIICHHE H30JHIHHA

«
=
8

107

U,. = Uyux cOSO. (2) U 0) oguodasuasn | yredka Une

VpaBrenue (2) WACHTUYHO BEIpaxKe- S
HUIO JJISI AaKTUBHOW COCTaBIISIOLIEH,
oTIpeNieNIIeMO  WCXOIsl W3 BEKTOPHOU 00
JarpaMMBbl.

Ecni eMKOCTb M30IIALMH OTCYTCTBY- s
€T, TO YroJl C/IBUra ¢ paBeH Hyimo (puc.2, a) OnEpaTHRHLIH (MOIYIIHTOPHHIL) CHTHAJ
B), a BeIMUMHA CHTHANA GyIeT H3MepATh- /\
(puc. 2, T). TIpy HATMYHN eMKOCTH M301s- 00 8/ \ 107wt

Cs B MOMEHTBI aMIUTUTYJHOTO 3HAYeHUs
LM CETU OTEPATHUBHBINM CUTHAJT BO3pacCTa- \_/ S
€T N0 aMIUINTYJe U CIBUTraeTCs Ha Yroil ¢

IUGM H (.St

OTHOCHTENIEHOTO CEJIEKTOPHOTO MMITYJIbCa
(puc. 2, B). B 3TOM ciiydyae MTHOBEHHOE -y
3Ha4YeHNe OMNEpaTUBHOTO CHTHANA H3Me-
psieTcs BENMUMHOM aMIUTUTYIbl, a Ofpe-
JensgeTcs BhIpaxkeHueM (2), T.e. Mpoaod-

Puc.2. BpemeHHble AMarpaMmbl:
a — onMepaTHBHOTO (MOYJHMPOBAHHOI0) CUTHAJIA;
¢opmupoBanne N3MepPHTENLHOTO CUTHAJIA TIPHU:

KaeT OCTaBaThCA TIPOIOPUMOHAIEHBIM 6 — oqHO(a3HOl yTeuKe; B — HAIMYUHE eMKOCTH U30JISILIHH;
AKTMBHOMY  COIIPOTHUBJICHUIO  HU30/IALUU I — 0TKJIFDYaeMOM (KPUTHYECKOM) CONPOTUBJIEHUH 30U
CCTU.

B MoMeHTSI, KoT/1a u3MepsseMoe 3HaUeHUe onepaTHBHOTO curnana U, (puc.2, r) npeBsicut Bennanny U,,,
TO Ha BbIxoae uiMepsemoro oprana 13(M3M) nosiBUTCSA eIMHUYHBIA CUTHAJl, NOCTYNAOUIMA Ha OJIOK Joruye-
ckoil o6paboTku curHana 12 (JIOC), Ha BbIXOJ€ KOTOPOro CUrHajl MOSIBJAAETCS JHLIb [OCIE TPEThEro BXOJHOIro
CUrHaja. 3a CYeT 3TOro JAOCTUTHYTa TpeOyeMas MOMEeXOyCTOWYNBOCT anmnapara. [Ipy MocTyIIeHny CUrHala Ha
ucnonHutenbHblid oprad 18(MCII), nocneaHuii Bo3aelCTBYeT Ha BXOAHOM KOMMYTALMOHHBII annapar, cCHuUMa-
IOIMI HANPSHKEHHE C CETH.

[pu nosBneHun B cet oAHO(a3HbIX TOKOB YTEUKM HalpsbKeHUe cMelleHus Helitpanu U, , onpeaensercs
CYMMOIi Hanps>KEHUH OnepaTuBHOroO curnaia U,. u Hanps>KeHus HyJieBoii nocnenosareabHoctu U, T.€.

Uis.i =Ug +U; . ()

3a cueT MOsBJIEHUs HANpsDKeHHs HyJeBoW mocienoBatelbHOCTH Uy, HampspKeHHE CMELIEHWs HelTpanu
U..., Bo3pactaeT. [1o3ToMy OTKIJIFOYarOLIee CONPOTUBIEHNE OTHODA3HON YTEUKH 7y, MPEBBIIIAET OTKIIOYAIOIIEE
(KpUTHYECKOE) CONMPOTUBIIEHNE U3OIALUHN R, o, T.€. MPOUCXOANT Ae(POPMHUPOBAHHE 3ALINTHON XapaKTEPUCTHKH
anmapara 3alluThbl. YBeJuyeHHoe 3a cueT U, HanpsbkeHue cMmelleHus Heiitpanu U, , mocTynaeT Ha 0J0K BXona
nedopmupoBanus 3ammTHON xapaktepuctuku 9(JI3X), koTopblit cpadaTeiBaeT 1 (OPMUPYET HAMPSIKEHUE MOA-
maTku U,,,y, CyMMUPYIOIIEECS ¢ HANPsSHKEHUEM OTEePaTUBHOTO cUrHana U, MOCTYMAIOIIEro Ha BXOJ H3MEpH-
TeJIbHOTO opraHa (puc. 2, 0). Bennunna Hanpsokenns noanutku U,,, BeIOpaHa Takoi, 4To obecrieuynBaeT BHE -
peHHEe COOTHOIICHMS:

zza (Re eé) Um (I’ o1 — éﬁo‘ ) > 4)
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! !
rae Uy; (rh; =ryjss) — ONepaTHBHOE HANPSHKEHHWE TPU COMPOTUBJICHUM YCTaBKH HA OJHO(DA3HYIO TOKOBYIO

YTEUKY;
. UsK
T6iio =% ; (%)

déd

K; = 1,6 — k03(¢MLMEHT, KOTOPBIH YUUTBIBAET pa3opoc OTKIIOYAIOLINX CONPOTHUBICHMI U3-3a HAIMUUA [ecTa-
ounmsupyromux pakropos; Uy— (asHoe HampskeHuUe; /,; o— JINTENBbHO-10IYCTUMBIH TOK, paBHbIH 25 MA.

[Tpu BEIOOpE BCTABOK HA COMPOTHBIICHNE M30JISIMHA U TOKOB YTEUKH B COOTBETCTBUM ¢ (hopmyroii (4), Tpe-
OyeMblii ko3P pULUeHT nedopMalii 3aIIUTHOM XapaKTepUCTUKH:
r'r ~
[ite}
Kis ==2% ~4. ©)
R
e.éo

3anepxka curtaiga ¢ msmeputenbHoro opraHa 13(M3M) Ha ucnonuurensHbiii opran 18(MCII), 3a cuet
BKJTIOUCHHsI OJoka Jyiormdeckoit obpadorku 12(JIOC) ocymmecTBIsieTcs €Cld OTKIIOYArOIee COTPOTHUBIICHUE
YTeUKH 7'y, HAXOJUTCS B INANa30He

ATy ! ’
1eli <rj; <risg 7
[pu sToM Bpems cpabaTbiBaHUA anmapaTa 3alluTel He HOpMUpyeTcs. s obecrnieueHnsl HOpMaTHBa e K-
Tpo6e30MacHOCTH N0 COOCTBEHHOMY BpeMeHU cpabaTbiBaHuA [2]

tp<0.1c ®)

BBeJleH 0ok (hopcupoBku cpadatbiBanus 19(DCVY), KOToOphIil pearupyeT Ha HanpsHKeHHe CMEIeHUs HelTpanu
U.,., # IMEET YCTaBKy:

Usio=Up ; \rsz =10éli ) ©)

OH Bo3aeficTBYeT NpsiMO Ha HcroHUTENNbHBIN opraH 18(UCI), munys msmeputenbHerit 13(M3M).

[Tpy BOSHUKHOBEHNH OTHOTOJFOCHBIX TOKOB YT€UEK Ha CTOPOHE BBITIPAMIIEHHOTO HAMpSKEHUs OT CUTHAJIA,
cHUMaemoro ¢ 6(Ru), cpabateiBaeT 6J10k KOHTpoIs ofHO-MoMocHBIX yTeuek 10(KOY), a ero BIXOQHOH cUrHal
TAKXKe MPSIMO TTOCTyNaeT Ha uconHuTenbHbIH oprad 18(MCII), munys namepurenbasiii 13(U3M).

[Ipu ypoBHe conpoTtuBienus 3oy Hwke 20 kOm 6sok curnanuzanuu 15(CHUID) BritovaeT cBeToa10N
"kouTpob momammu” 16(JICH), koTopslit padoTaeT B MPephIBUCTOM PEXKHAME.

B ciryyae yBenn4eHus MepexoIHOr0 COMPOTHUBIIEHUS LEMX NPUCOEIMHEHH 000IOUKH anmnapara K KopIycy
noncraniun 10 3HadeHus 10 Om cpabarteBaet 610k 20(K3C) u vepes ucnonuurenbusiii opran 18(MCII) o1-
KJII0YAeT CeTh HE3aBUCUMO OT YPOBHSI CONPOTUBIICHHS €€ N3O0MIALIUM.

Ucnonuurensubiii opran 18(MCIT) MoxeT Bo3JeiicTBOBaTh Kak Ha aBTOMAaTHYECKHI BBIK/IHOYATENb,
TaK ¥ HA KOHTakKTOp NPH COOTBETCTBYIOIIEM IOJ0KEHUM TMEpeKyovaress TUIa BBOJHOTO KOMMYTALMOHHO-
ro amnmapara.

3amuTHbIe Xapaktepuctuky anmnapara BA3VYK 380/220 skcneprMeHTaNbHO CHUMATUCh HAa CTEHJE, MOJIe-
JIMPYIOLIEM TMapaMeTpbl U30JsLUMK B ceTh B MaciuTade 1:1 Ha yuactkax TpexdazHoro Hanpsbkenus 380 B uacro-
toil 50 I'l ¥ BeIMpAMIIEHHOTO perynupyemoro HampsbkeHus 0—520 B. B kauecTBe UCTOUHMKA BBIIPSMIIEHHOTO
HarpsHKeHUs! UCTIOJIb30BAJICS CEPUIMHO BbINyCKaeMblii peoOpaszoBarenbHblil annapar tuna TE—4 200/460, pado-
TAOINI B HOMHHAJILHOM pexume. OOLIe ycIoBUs MPOBENEHHUS MCIIBITAHUI COOTBETCTBOBAINM HOPMAaTUBHBIM
noKyMeHTam [2,4—6].

OcHOBHBIE CBOICTBa anmnapara 3alluTbl OT yTeUYEK ONPEIEIA0TCS €ro 3allUTHBIMU XapaKTepUCTUKaMU, SB-
JISIFOLUMMMUCS 33aBUCHMOCTBIO OTKIIIOYAIOIIMX COMPOTUBIIEHUH OAHO(A3HON WM OIHOMOJIOCHOHN yTEUKH OT Je-
CTaOMIM3HUPYIOINX (haKTOPOB. B MPOCTBIX JIEKTPHUUECKUX CETSIX MePEMEHHOTO WM MOCTOSTHHOTO TOKOB OCHOB-
HBIMM JIeCTAOMIM3UPYIOUIMHU (DaKTOpamMH SIBJISIFOTCS MapameTphbl M30JISIUUN CETH — aKTUBHOE COTPOTHBIIEHHUE
R,; n eMkocTb C,;. B KOMOMHMPOBAHHOM k€ CETH MPH HAINYNY NMpeodpa3oBaTelieil IHepruy yCTaHOBJIEHA 3aBU-
CHUMOCTb TOKOB YTE€UKH €Ie U OT PEKUMOB MX PabOThI, MEPEXOAHBIX MPOLECCOB MPU KOMMYTALH THUPUCTOPOB,
acCUMMETPHH B KaHaJlaX YMpaBJIeHWsS W IWHAMUKH IMpoleccoB ynpasiueHus [3]. Bee 3To onpenenser nmmyibc-
HbII KOJIeOaTebHBIA XapakTep TOKOB YTEUKU B CETSIX MPeoOpa3oBaHUs SHEPTUU C U3MEHSAIOIIECA aMILTHTY A0,
KOTOpas ABNAETCS Clly4yaiiHOM BeJIMYNHOM NpU (PUKCUPOBAHHOM 3HAYE€HMH yIJia yNpaBieHus npeodpa3oBareneii.
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B pesynbrare TOK yTeukn B KOMOMHUPOBAHHOMN CETH MMEET rapMOHWYECKHE M CyOTapMOHMYECKHE COCTaB-
astronre. ['apMOHMUYECKHE COCTaBISIOMIME 00pa3yoTCs B CETH MPHU KOMMYTALWK TUPUCTOPOB M OKA3bIBAIOT Jie-
CTaOWIM3HPYIOLLEE BIUSAHNE HA YyBCTBUTENBHOCTb M OBICTPOJEHCTBHE 3AIUUTHI OT TOKOB yTeueK. CyOrapMoHu-
YEeCKHE COCTABJIAIOIIME BO3HUKAIOT 3a CYET ACHMMETPUH B KaHallaX YMpaBJIeHUs U IWHAMUKH MPOLIECCOB YIPaB-
JIEHNs TpeoOpa3oBaTels U OKa3bIBAIOT BIMSIHUE HA YCTOWYMBOCTBH PabOTHI armapara 3amuTsl [3].

Taknm 006pazoM, B KOMOMHUPOBAHHON CETH TOKH YTEUKH UMEFOT CTydaiHbIil XapakTep U U UX U3MEPEHNs 1
OLIEHKN HEOOXOMMO PYKOBOJICTBOBATECS METOAAMH TEOPUH BEPOSITHOCTH M MaTeMaTHIECKON CTaTUCTUKH [7].

Hcnonp3oBaHHas HAMHM METOIMKA MPOBEJECHUS MCCIIEN0BAHNIT [UT ONpeNesIeHNs TOKOB YTEUKH, HMEFOLINX
CITyJaiHbI XapaKTep, OCHOBBIBAETCS Ha CIIEAYIOIINX TOJOKEHHUSX:

1. CompoTtuBneHne cpabaTelBaHKS anmapaTa 3alluThl MPU OAHO(A3HBIX TOKAX YTEUKH JOJDKHO OBITh Ta-
KIM, YTOOBI TIPY 33JaHHBIX OTKJIOHEHMAX SKCIUTYyaTaLUMOHHBIX (JaKTOPOB HAMOOJBIINK [UTNTENbHBIN TOK yTEUKH
He mipeBsimaln 0,025 A ¢ ydeToM u3MepuTenbHOTO TOKa 3amuThl [2]. [loaToMy 3amiTHOM XapaKTepUCTHKOMN ati-
napara SIBJISIeTCSl 3aBICUMOCTh HanOOJBbILETO ITUTENEHOTO TOKAa, N3MEPEHHOTO TIPH MPEIETbHO OTKII0UaeMOM
COTPOTHBJICHUN OTHO(A3HBIX TOKOB YTEUKM OT BO3MOXKHBIX JIeCTAOMIM3UPYIOMHNX (PaKTOpPOB, KOTOpask BbIpa-
’KEHa B OTHOCHUTEJIbHBIX €IMHHULAX MO 0a30BOM BEIMYNHE — JUINTENBHO AOIMyCTUMOMY TOKY 25 MA;

2. ITo HopMaTHBY 3J€KTPOOE30MaCHOCTH yCTPOICTBa KOMITEHCALIMN B JHaNa3oHe W3MEHEH NS EMKOCTH CETH
ot 0,1 no 1,0 Mx® Ha ¢a3y DOIKHBI CHIDKATh KPAaTKOBPEMEHHBIN TOK yTeuku A0 3HaueHus He Oonee 0,1 A win
OrpaHW4YMBaTh KOJMYECTBO JIEKTPUUECTBA 10 3HaUeHHs He 6onee 50 MAC NMpH M3MEHEHUH CONMPOTHUBIIEHUS O JI-
HO(a3HBIX TOKOB yTeukn oT 1 kOM no 60% compoTuBieHus cpadarbiBaHus [2]. [ToaToMy 3alIMTHOI XapakTepu-
CTHKOI anmapara 3aluThl OT TOKOB yTeUeK ABJSETCS eIle U 3aBICUMOCTb KPaTKOBPEMEHHOTO TOKa OT JecTabu-
T3UPYIOMKX (PaKTOPOB, BEIPAKEHHAs B OTHOCHTENFHBIX eIMHHLAX Mo 6a30BOi BeNWUWHE — 3HAYCHHUIO JIOIY-
CTHMOTO KpaTkoBpeMeHHOro toka 100 MA. KpaTkoBpeMEHHBIM TOKOM YTEUKHM Ha3bIBAETCS yCTAHOBUBLIMICS
TOK, MPOTEKAIOIINH Yepe3 COMPOTHBIEHNE TOKOB yTEUKH, PABHOE MUHIMAIILHOMY PacuieTHOMY COTIPOTHBIIEHHIO
Tela YeJoBeKa, MPY COMPOTHUBICHUH 30NN HE MEHee COTIPOTHBIIEHNS cpadaThiBaHNA ¥ €eMKOCTH B Tpeaenax
pabouero nuana3oHa B TeUeHUE BPeMEHH OTKIFOUCHUS CeTH 3amuToil u neiicteus DJ[C Bbibera OTKIFOUSHHBIX
anekTpoaBuraTeneit [2].

3. lnurtenbHble ¥ KPaTKOBPEMEHHBIE TOKH OMPEENISUIACH B MPOLECCe MPAMBIX H3MEPEHUH X 3HaYeHNi Ha
($u3MUecKoil MoJeNIH dIEKTPUUECKOM CeTH, Iie MOAEIMPOBANIUCH ONHO(A3HbIe TOKHM yTeukd B Macwrabe 1:1.
[pu >ToM onpenensnuch OTKIIOYEHUS OAHO(A3HBIX U CUMMETPHYHBIX TPeX(a3HbIX TOKOB YTEUKH, BETMUMHBI
JITUTENbHBIX U KPaTKOBPEMEHHBIX TOKOB NPpH 0JHO(pa3HOM yTeuke, BpeMs cpabaTbiBaHMS almapara NpH yTeukax
Ha CTOPOHE MEPEMEHHOTO U BBITIPSIMIEHHOTO TOKOB CETH, a TAKXKe BIMSHUE HA TOK YTEUKH Pa3IMUHbIX IeCTabu-
T3UPYIOMKX (PaKTOPOB: EMKOCTH M COTPOTHBIICHUS M30JISILMM 10 W Tocle mpeobpasosarens, KonebaHuii mu-
TAOILETO HATIPSHKEHUSI U YTJIa PEerylTupoBaHys peodpa3oBarens.

B kxauecTBe MCTOYHWKA MUTAHWUS MOJEIH 3JIEKTPHIECKON CETH WCToNb30Bajicsa TpexdasHelii Tpanchopma-
TOp, BBIXOJIHOE HATIPSDKEHHME KOTOPOTO MEPeKITFoUaTeNieM OTIaek ycrtaHaBmuBayiochk B npeaenax (0,85-1,1)U,,,.
[MapameTpbl H30JUMN CETH MOAEIUPOBAIKCH C TIOMOILBIO PE3UCTOPOB U KOHAEHCATOPOB. Peryupyemslii anek-
TPOTPHUBOJ NIOCTOSIHHOTO TOKa ObLT coOpaH Ha 0aze cepuiiHoro arperata TE4-200/460. McnbiTaHus BbINOIHS-
JIMCh METOIOM aKTMBHOTO 3KCIIEPHMEHTA.

[lpn ompenenennn compoTuBIEHUH CcpadaTbIBAHUS anmnapara 3alUTbhl OT TOKOB yTEUeK COMPOTHUBIECHUS,
UMUTHUPYIOIINE MOSIBJICHWE ONHO(Aa3HbIX TOKOB yTEUKH, MJIABHO CHWKAINCh OT 3HAUEHMs, 3aBEIOMO HE BbI3bI-
BaloIIero cpabaTbIBaHWE anmapaTa 3alliThl 10 MOMEHTa ero cpabaTbiBaHus. CTeneHb U3MEHEHHS COTIPOTUBIIE-
HUS TOKOB yTeukH He mpessimana 1,0 % oT ycraBku cpadaTeiBaHusA, @ CKOPOCTb CHUKEHHS cCOOTBeTCTBOBajA 1,0
CTYIEHH B CEKyHIY.

Ha Bpemst ncnibITaHUii annapaT 3alUThl H30JMPOBAJICS OT 3€MJIU C LIEJIbIO CO3JaHUs HCKYCCTBEHHOU HyJle-
BOIi TOUKHU (3EMIIH).

4. 3amuTHas XapakTepuCTUKa A1 JUIMTEIbHBIX TOKOB NPU ONHO(A3HBIX TOKAX YTEUKH OMNpeaensnach npu
BKJIFOUEHHOM U OTKJIFOUEHHOM Ipeo0paszoBarele.

[1pu oTkItOUeHHOM Npeobpa3oBaTesie OTKIOYAIOLIME CONPOTUBIEHUS OAHO(A3HBIX TOKOB YTEUKH ONpeae-
Jsuch npu HanpsikeHuu cety 380 B, B nuanazone emkoctu uzosiuuu cetv ot 0,0 1o 3,0 Mk® 1 aKTUBHOM CO-
HPOTHUBIIEHUH M30JILMA CETH OT OECKOHEYHOCTH [0 OTKIFOYAOMIEro ( KPUTHYECKOTO) 3HAYEHUS R, o, NI KAK-
noit ¢asel cetn B OTAENBHOCTH. [Ipy 3TOM perucTpupoBaiicCh 3HAYEHUs] COTPOTUBIEHUI cpadaThiBaHUs OJHO-
(ha3HBIX TOKOB YTEUKH M €€ TOK MPH PA3IMYHBIX MTApaMeTpax eMKOCTU U U30JIALUH CETH.

HcnpiTyembili ipeoOpa3oBatenb MOAKIIOYAICS K ceTd HampspkeHuem 380 B m mmamasone emkoctu 0—
3,0 mx®. HanpsokeHnue nmpeobpazoBartens yctanaBimBaiock 0, 200, 400 B, a eMKkoCTh W30S HA CTOPOHE BHI-
npsamieHHoro HanpspkeHus — 0; 0,25; 0,5 Mk®. ConpoTuBIeHUE U30JALUN CETH NPUHUMAJIOCh paBHbIM O€cKo-
HeyHOCTH. McnbiTaHus npoBoauiuch s ¢asbl A. IIpr 3TOM perucTpupoBainch 3HaUYSHUS OTKIIOYAIOLIUX CO-
NPOTUBJIEHUI OAHO(pA3HBIX TOKOB YTEUKU U BEJMYMHBI ATUTENBHBIX TOKOB yTeUKU. MakcuMasbHas o0luas em-
KOCTb M30JISI0MN ceTH He npesblmana 3,0 MkD.

COBOKYMHOCTb yKa3aHHbIX Bbllle U3MEPEHUI NJIMTEIbHOIO TOKa OAHO(pAa3HON yTeuku oOpa3oBana BeIOOp-
Ky U ONpENENICHHs 3allUTHOM XapaKTePUCTHKH MO [UTUTENBHOMY TOKY Ha Yy4acTKe HANpsKEHHs MPOMBILILIIE H-
HOM 4acTOTHI.
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5. BoiOopka 3HaueHMi UTs OTpeAeNeHNs 3allUTHONW XapaKTepUCTHKH MO [UINTEIbHOMY TOKY OJIHOTIONIOC-
HOM yTEUKH OCYILIECTBIISUIACH B MPOLIECCE MCTIBITAHMN HAa y4acTKe CETH MOCTOSIHHOTO HAMPSDKEHWS TP Cley-
IOLIUX YCJIOBUAX. McnbITaHU MPOBOIMINCE MMPU HOMHUHAILHOM HanpskeHnd nutanus 380 B B nuanazoHe em-
kocTh m3onAuuu cetn 03,0 Mmx®. HampsxeHue npeodpazoparens yctaHoBuioch 200 u 460 B. EMKocTb n30715-
LM yJacTKa BBINPSAMJIEHHOTO HampshkeHust coctaBuna 0, 0,25, 0,5 Mx®, a conpoTHBIEHNE U30JSALUN — OECKO-
HEYHOCTb. MI3MepeHHs ToKa yTeUKH POBOIMIIKCH JUTS KaKIOr0 MOJI0Ca pa3iesibHo.

6. Tak kak ’KCrepuMeHTaIbHbIE BEIOOPKH JUINTEIBHOTO TOKA HA yJacTKaX MEPEMEHHOTO M BBIMPSIMIICHHO-
TO HaNpsKEHUs ABJIAIOTCS HE PaBHOTOUHBIMM M MPUHAAJIEkKAT K PA3INYHBIM T'€HEPabHbIM COBOKYIHOCTSM, TO
pe3yabTaT U3MEepeHU i BCeil KOMOMHMPOBAHHON CETH TPEACTABISIT cO00# B3BEIIEHHBIE CPeIHUE 3HAUCHIUS
TOKOB yTEUKH C y4ETOM CTaTHCTHYECKNX BECOB BHIOOPOK Ha ydacTKax ceTH [7].

7. Pe3ynbTaThl NPAMBIX M3MEPEHUH JINTETLHOTO TOKA KaK CIy4aifHOW BETWYMHBI, 3alMCHIBAJINCh B Cle-
nytoteit hopme [7]:

* n
Idé'zl ae i8,‘ Y = 0,95,‘ ne\d = Z}’lj 5 (10)
i=0;=0
- % o 100% . 4
rone 1 ae =/ dézs_‘/i — JUTUTETBHBIN TOK B OTHOCHTENIBHBIX €IMHHUIAX M0 0a30BOM BeJIMUMHE — IJIUTEJIBHO J10-
1

nycTumMoMmy Toky 25 MA; [ ;s— HanboJIee BEPOATHOE 3HAYEHNE B3BEMIEHHOTO CPEIHETO 3HAYEHHS IUTUTENTBLHOTO
Toka, Y= 0,95 — BrIOpaHHas IBYXCTOPOHHSAS BEPOSATHOCTD (JOCTOBEPHOCTD) I TEXHUYECKUX M3MEPEHUM; § —
JIOBepUTEJIbHAS TPaHUIA MOTPEIIHOCTH U3MEPEHHs, 00pasyromas 30Hy BEpXHETO I, ; U HUKHETO I,,, 3HaUeHUH
murensroro 1oka [71; 1z 5=1s5+E; Lss5=155—5; Nusy = 00BEM BBIGOPKH, MPEICTABNSIONIMIL COBOM CYyMMy
€IMHUYHBIX U3MEPEHNH 7.

Jlns Haubounee necTabMIM3KMPYyOINEro GpakTopa eMKOCTH U30JIAUU CeTH C,,, YCTAHOBJIEHA CBA3b 1, =
f(Cys.c) Kak THEHHas 3aBUCUMOCTD 10 CTI0cO0y HaMMEHBILINX KBaapaToB [7]:

jm = f(CLIS.L) =d + alcw.c p) MKq) (12)

rIe ap U a; — KodppumeHTsl JuHe o perpeccnn [7].

Jlna ompepeneHus IMPHHBI TIOJIOCHI, XapaKTepU3YIOIeil MorpenHoCcTh JuHelHol perpeccun (12) no
00€e CTOPOHBI OT MPAMOIi OTKJIAABIBANICH 3HAUCHNS BLIOOPOUHOTO CPeTHEro KBaAPaTHYHOTO OTKIOHEHHS (yHK-
uuu (12):

:tS(j*o.v = fCus.c) = S s (13)

Roci

rue S —cpenHeKBaapaTUYHOe OTKJIOHeHUe Touek perpeccuu (12) [7].

8. Jlna BbLABJEHUA YCTAaHOBUBLUMXCS KPAaTKOBPEMEHHBIX TOKOB OAHO(A3HOW W OJHOMONIOCHOW YTeUKU
MPOM3BOIMIINCE UCIIBITAHUS 110 ONPEICICHUIO BBIOOPOK 3TUX TOKOB HA y4acTKaX MEPEMEHHOr0 M BBIIPSAMIIEH-
HOTO HANpPsKEHUH OTAEIbHO.

Ilepsas 6v160pka KPAaTKOBPEMEHHOTO TOKAa MPOBOJWIACE HA YYacTKE INEPEeMEHHOr0 TOKa MPOMBILI-
JICHHOI1 4acTOThI pU cONpoTUBIeHNU ToKa yTeuku 1,0 kOm, Hanpshxenuu cetu 380 B u ee emkocTu B npeaenax
(0-3,0) mxd.

Hanpsoxenne npeodpazoBatens npuanManocsk 0; 260; 400 B, a 3HaueHne eMKOCTH W30OJISINH, TIPUCOSTH-
HEHHOTo K Hemy yuyactka cetu — 0; 0,25; 0,5 Mx®. [1pu oTkmoueHHOM MpeoOpa3oBaTesie KPATKOBPEMEHHbBIE TO-
KU ONpeiessluCh AJs Kaxaoi ¢a3bl B OTAEAbHOCTH. BO BCeX OCTanbHBIX CAydasX KpaTKOBPEMEHHbIE TOKH
YTEUKHU ONpeaesainuch AJis OOHOM (a3bl, TOM B KOTOpoii ObLIM 3aperucTpupoBaHbl HAaUOOIbIINE 3HAUEHUS TOKOB
B NpeablaylieM ombite. M3MepeHns KpaTKOBPEMEHHOIO TOKA BBIMONHSINACH MPU IBYX 3HAYEHMAX COMPOTUBIIE-
HUS M30JIALMU: — 0ECKOHEYHOM; — OTKJIFOYarouieM (KpUTUYECKOM) 3HaYeHUH — 3,5 kOM.

Bmopaa evibopka KpaTKOBPEMEHHOI0 TOKA OCYILECTBISIACh HAa YYAacTKE BBINPAMICHHOIO HampsOKeHUsS
npu caeayrowux ycnoBusx. Hanpsokenue nutanus cetu 380 B, a emkoctb ee uzonsiuuu 0; 1,5; 3,0 Mk®D.
Hanpsixkenune na sTom yudactke yctraHoBuioch 200 u 460 B, a 3nauenue ero emxoctu uzossiuuu — 0; 0,25;
0,5 Mx®. KpaTkoBpeMeHHbIE TOKU ONPEAEINCh NpU yTeuke uepe3 conpoTtusiaeHue 1,0 kOM Ha MONOXKUTEINb-
HOM M OTPHULATEIHHOM TOJIIOCAX Pa3AENbHO, & CONPOTUBICHNE M30JIALUM 3TOr0 Y4acTKa MPUHUMAJIOCh PaBHBIM
06ECKOHEUHOCTH ¥ 3HAUEHHIO OTKIII0YaeMOro (KpUTHYECKOTO) CONPOTUBIEHUS — 3,5 KOM.

Mertonnka 00pabOTKM pe3ynbTaTOB W3MEPEHMS KPAaTKOBPEMEHHOTrO TOKa Oblja aHalOTMYHOW KakK M Ui
JUTUTENBHOTO (CM. 1.7) 1 6a3upoBajack Ha NPUHLUNAX METPOIOTUYECKOI 00pabOTKH pe3ysIbTaTOB TEXHHYECKUX
U3MEpPEeHuil, u3noKeHHbIX B padorte [7].

3amuTHbIe Xapaktepuctuky annapata BA3YK 380/220, nonyueHHble Ha OCHOBE MpEACTABICHHOMN BbIIIE
METOAUKH, NPUBEACHBI B Ta0J.1 — IINTENbHBII TOK; Ta0N.2 — KpaTKOBPEMEHHBIH TOK.
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W3 tabnuu BUAHO 3aIIUTHBIX XapakTepucTrk ammapara BA3YK 380/220 BuaHo, uTo B M1000#i TOUKE KOM-
OMHUPOBAHHO ceTH 00ecTeunBaeTCst 3JIeKTPOOE30MaCHOCTh IO KPUTEPHAM, HE TIPEBBIIAIONINM ITUTENIEHOTO 1
KpPaTKOBPEMEHHOI'O TOKOB 110 HOPMaTHBY COOTBETCTBEHHO 25 1 100 MA.

Tabmuua 1
3amuTHast XapaKTePHCTHKA MO JJIMTEJbHOMY TOKY YTeYKH Ha YYACTKAX HATIPSIZKeHHil MPOMBIIIEHHOI YacTOThI,
BbINPSIMJICHHOT0 TOKA U BCeil KOMOMHUPOBAHHOIA CeTH

YpaBHeHue auHeiiHoH Hucnepcus 3HaueHus: ATUTENLHOI0 TOKA 0AHO(A3HOI 1
HanmeHoBanue perpeccuu cBsi3u To4eK OJHOMOJIIOCHOI1 YyTedek no ypaBHeHusim (10) u (11)
BblﬁOpKl/l JAJUTEJBHOIO TOKAa U perpeccuun . + . .
eMKOCTH u3oasium cetu (12) 13) | —é | I | Dyyzm
Onodpasnas ("= 46,8 —5C,,, Mk® 2,88 39,1 +14 40,5 37,7 140
yTeuka
OIHOMOMOCHAA | = _ 51 .4 98¢, mkdD 1,26 56,16 +0,92 57,08 5524 | 80
yTeuka
Caoxenne BoIOO- | @) _ 48 42 16C,, ik 1,5 454 +0,54 | 4594 44,86 | 220
POK 110 CeTH
Tabnuma 2

3amuTHast XapaKTepHCTHKA M0 KPATKOBPEMEHHOMY TOKY YTeYKH HAa YYacTKaX MPOMBILIJIEHHOi YacTOThlI,
BbINPSIMJIEHHOI0 TOKA U Beeil KOMOMHHUPOBAHHOI ceTH

HaumenoBa- YnpaBieHue JuHelHOM Jucnepcusi | 3HaveHUs] KPATKOBPEMEHHOr 0 TOKa 0AHO(pA3HOM 1
HUe BBIOOPKH perpeccuu cBsI3M KpaT- ToOYeK OJHOMOJIIOCHOI1 yTeyek no ypaBHeHusim (10) u (11)
KOBPEMEHHOIr0 TOKa U perpeccuu = = =
€MKOCTH U30JISILUU CEeTH a3 L i é’l Dans D Musm
a2)
Onodasias I =61,97+4,58C,s, 18,36 69,64 43,64 73,28 66,0 90
yTeuka MKD
OUHONOMOCHAT | o= _ 5 44 20,9C,,,, M 8,23 90,75 +6,24 | 9699 | 8451 | 72
yTeuka
A C
CoXeHue BEL I =54,64+13,08C,,, 16,4 78.62 4236 80.98 76.26 162
0OpOK MO CETH MK®D

* [y vy
Hpumeqal-me: I K KpPaTKOBPEMEHHBIM TOK B OTHOCUTEJIBHBIX €IMHULAX T10 0a30BOii BEJIUYNHE — J0IyCTUMOMY 3HAYCHHIO
100 MA [2].

BoiBoabI

1. JIng maxTHeIX dnekTpudyeckux ceteid 380 u 220 B co3maH 1 0CBOEH B NMPOU3BOACTBE PYAHUYHBIN arm-
napar 3amurhl oT TokoB yTreukn BA3VYK 380/220, obecreunBaroiyii HOpMAaTUBHYIO 3JIEKTPOOE30MacHOCTh B
10001 Touke KOMOMHUPOBAHHOM CETH, coAepiKalleil peryiupyeMble 31eKTPONpUBOJA NEPEMEHHOr0 U MOCTO-
SIHHOTO TOKOB.

2. Cxema annaparta paboTaeT Ha NepeMEeHHOM ONepaTUBHOM Toke yacToToii 10 'y, a nas nepopmupoBaHus
3aIUUTHOM XapaKTepUCTUKU Ha BXOJ W3MEPUTENBHOIO OpraHa MOoAAeTCsl CyMMa CUTHAJIOB, NPOMOPLUOHANBHBIX
AKTHUBHOM COCTABJIAIOILEH ONepaTMBHOIO TOKA U HAMPSKEHUIO HYJIEBOM M0CIe10BaTeIbHOCTH.

3. 3ammTHas xapakTtepucTuka anmapata BA3YK 380/220 oOecneunBaeT HOPMATHBBI 3IIEKTPO-
0€30MacHOCTU MO JJIMTEJbHOMY M KPAaTKOBPEMEHHOMY TOKaM B JIIOOOW TOUKe CEeTH, T. K. IPU JOBEPUTENLHOM
BeposATHOCTH 0,95 ux HauOoJbllMe 3HAaYEHUS HE MPEBBILIAIOT COOTBETCTBEHHO 46 U §1 % OT HOpPMAaTUBHOIO
3HAYCHMS.

CnHCOK JTUTEepaTyphl

1. ToBctuk FO.B. [IpoGiiemMbl 3aIIUTHI OT yTEUYEK TOKA HAa 3€MIIIO PACTIPEICTUTEIbHBIX YTOJIbHBIX MAXT C CHJIO-
BBIMHU NOJTyNPOBOAHUKOBBIMHU dneMenTamu /Toctuk FO.B., Crosn B.H., CaBuukuii B.H. // T'ipH. enekrpomexa-
HiKa Ta aBTOMaTuKa: HaykK.— TexH. 30. — 2005. — Bun.74. C. 36-42.

2. TOCT 22929-78. Anmapatsl 3allMThl OT TOKOB YT€UKU PyIHUYHbIE A7 ceTeil HampsbkeHuem 1o 1200 B.
Bgen. 1979-01-01.

3. Knamno E.M. HccnenoBanus U pa3paboTka anmapaTypsl 3allUThl OT yTeUeK TOKa JUIs TUPUCTOPHOTO 3JEK-
TPOMPUBOJA TOPHBIX MALIMH: aBToped. AKC. ... KaHA. TeXH. Hayk / Boctounsliit HUU no 6e3onacHoctu podoT B
ropHoii mpomsiuienHoctu [BoctHUH]. — Kemeposo, 1985 r., — 24 c.

4. TOCT 24754-81. DnekTpoobopynoBaHue pyqHHIHOE HOpManbHOe. O0IMe TeXHuIeckne TpeOOBaHUS U Me-
tonel ucnbiTanuit. Beenen 01.01.82. M3ganne — nexadps 2003r.

5. TOCT 12.4.155-85. Yctpoiicta 3ammrHoro oTKimodeHnsa. Kimaccupukanms. O0uime TexHudeckue TpedoBa-
Hus. Been. 1986-01-01.

47



EnekmponocmaanHﬂ ma eJsieKmpoycmamkKyeaHHs

6. TOCT 12.1.03-82. DnekTpode3onacHoCcTb. [IpenenbHo HomycTHMbIe 3HAYSHUS] HANPSKEHUH TPUKOCHOBEHUS
u TokoB Been. 1983-07-01.
7. Kemno K.I'. MeTposorudeckas o6paboTka pe3ylbTaToOB TEXHUUECKUX U3MepeHuii: crpaB. nocodue. — K.: Te-
XHika, 1987. — 128 c.

Pexomenoosano 0o opyky npogh. Pazymuum I0.T.



