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MPUCTPINA 3AXUCTY CWJIOBHUX KLJT ETEKTPOPYXOMOI'O
CKJUIA1Y HA HOBIM EJIEMEHTHIM BA3I

B cratee mpencraBieH CTeHA ISl MCCIAEAOBaHUS pabOTOCIIOCOOHOCTH 3allUTHOTO YCTPOMCTBA Ha
HOBOU 3JIEMEHTHOM 0a3e JUIsl IIeTnel TATOBBIX IBUTATENEH AJIEKTPOIOIBUKHOTO COCTaBa MOCTOSHHOTO
TOKA.

KiroueBble cioBa: cTeH]I, meperpysKa, HaJle)KHOCTh, OBICTPOICHCTBHE, 3AIIUTHOE YCTPOHUCTRO.

B crarti npeacraBnenuil cteHa AN TOCTIKEHHS MPale3aTHOCTI 3aXUCHOTO MPUCTPOIO HA HOBIH
eJIeMEHTHIN 0a3i JJIs KUJT TATOBHUX JBUTYHIB €JIEKTPOPYXOMOTO CKJIATy MOCTIHHOTO CTPYMY.
Kiro4oBi ciioBa: cteH, nepeBaHTaXeHHs, HaIHHICTb, IBUKO/is, 3aXUCHUH MTPUCTPIH.

In article the presented stand for research workaqgacity of the accident protection device on new
element base for circuits of traction engines eteotling stock of a direct current.
Keywords: the stand, an overload, reliability, shdbe accident protection device.

Beryn

Pexxum mnepeBanTakeHHs Ha enektpopyxomomy ckiani (EPC) e ognum 3
HeOe3neyHux aBapiiHuX pexuMiB. [Ipu 1bOMy pexuMi CTPyM y KOJI TATOBUX
enekrpoasuryHiB (TEJ]) 3pocrae y mekinbka pasiB Oijabllle HOMIHAJIbHOTO 3HAYEHHS,
mo B 0OararbOX BHIAJKaX MPUBOAUTH 1O IMOMIKOJKEHHS abo0 BUXOAY 3 Jaay
€JIEKTPOOOJIaTHAHHS.

3axucT BiJ] IEPEBAHTAXKEHb Ha €JIEKTPOBO3aX MOCTIHHOTO CTPYMY BUKOHYETHCS 3a
JIOTIOMOTOI0 MaKCHMAaJIbHOTO CTPYMOBOTO 3aXHCTy, LI0 BUKOHAaHMM Ha OCHOBI
eJICKTPOMArHiTHUX peJie nmepeBaHTaxkeHHs. KiHIeBUM pe3ylbTaTOM 3aXUCTY B[ IIbOTO
aBapiifHOrO PEeXHUMYy € CHpPalbOBYBaHHS IIBHIKOJI0YOro BUMHKada. CTpyMm, mpu
SAKOMY CIIPallbOBYIOTh €JIEKTPOMATrHITHI pele, Ha3uBalOTh CTPYMOM YCTaBKU 1
BUOMPAIOTh HOr0 BEJIWYUHY Y BIAMOBITHOCTI 31 CTPYMOM, IO 33JaHUN JJISl JAHOTO
3aXUIIAEMOTO €JIEKTPOJBUTYHA 32 YMOBaMU KOMYTallii.

3axucHI pesie NepeBaHTaXXeHHs] BMUKAIOTh Y KOXKHY mapanenbHy rinky TEJL 3 Tum,
100 Mpu BUXO/I1 3 JIaxy OyJb-IKOTO €JeKTPOJABUTyHa OyJia MOXKJIUBICTh BUMKHYTH HE
BCE KOJIO, a OKPEMY MOIIKO/HKEHY T'UIKY.

Ileit 3axuct BUKOHYE CBOi (PyHKIIi, ajie 4yac HOro COpaibOBYBaHHS BiIJHOCHO
BEJIMKHH, a HAJIWHICTh BITHOCHO HU3bKA.

VY TenepiiHii yac € 00’ €KTHBHA MOXKJIUBICTh 3MEHIIUTU Yac CIpallbOBYBaHHS Ta
NIJBUIIMTH HAIIAHICTh 3aXUCHUX MPUCTPOIB INUIIXOM BHKOPUCTAHHS CYy4YaCHUX
MIKpOKOHTPOJIEPIB.

Meta podoTn

CrenaoBi JOCTIHKEHHS MPale3AaTHOCTI po3po0sIeHOro Ha 6a3i CydyacHUX
MIKPOKOHTPOJIEPIB 3aXHUCHOIO MPUCTPOIO Ui Kii TsroBux asuryHiB EPC mocTiitHoro

CTPYMY.
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MarepiaJ i pe3yJbTaTH A0CJIIKEeHHSA
Cxema cTeHmy ansi BUNPOOyBaHHS
pPO3po6IEHOTO 3aXMCHOTO MPUCTPOIO |
HaBeJleHa Ha puc. 1. |
B sikocTi nBUryHa MOCTIMHOTO CTpyMy
BUKOPUCTAHO EJICKTPUYHUA JBUTYH THUITY
1142 [1]. |
Cxema Ha puc.1l MiCTUTB: |
M — IBUTYH TOCTiifHOTO  CTpyMy |
MOCIJOBHOTO 30Y/IKEHHS; || [ Mcu [psi
G — TreHeparop MOCTIHOIO  CTpyMy | |
HE3aJIS)KHOTO 30y KCHHSI; | 32— AOGunOBORD | Rer]
031, O32 — 0O6MOTKH 30YJ)KEHHSI JBUTYHA | e |
Ta TeHEepaTopa BiAMOBIIHO; | T |
R —IIyCKOBHMH PEOCTAT;

R,, R, —HaBaHTaXyBaJbHI pEOCTATH, ——

S —kioy; Puc.1. Cxema anst BUpoOyBaHHS

I13 - IPUCTPIH 3aXUCTY BIJ{ 3aXUCHOI'0 IIPUCTPOIO
NIepPEeBaHTAKEHHS.

[Ipuctpiii 3axucty mictuth. JIC — gatuuk ctpymy; MCU — mikpokoHnTponep; RI-R2 —
noaineHUK Hanpyru; VD — ceiTinonion; bXX — 6ok skusnenns; PO — ocuunorpad.

HeoOximHicTe 3a0e3leyeHHsT BHUCOKOI HAAIMHOCTI Ta IMIBUAKOAII 3aXHCHOI'O
IPUCTPOIO 0OYMOBMIIM BUKOPUCTAHHS BIAMOBIIHOI €J1€MEHTHOT 0a3H.

Hatuuk JIC Ha cXeMi BUKOPUCTOBYETHCS B SIKOCTI €JIEMEHTY 3YUTYBaHHS IMOTOYHOT
iHpopmaii. g uporo odupaemo JIC Ha edekrti Xona tuny LA 100-P.Takuit Bubip
MOSICHIOETBCS TepeBaraMu OCTAaHHBOTO: BIAMIHHOIO TOYHICTIO CIpaIlbOBYBaHHS 3
NoXuoOKow He Oubmie 0,7 %; JTIHIMHICTIO XapaKTEPHUCTHK; ONTUMAJIbHUM YacoM
3aTPUMKH Ha CIpaIlbOBYBaHHS He Oinbiie 1 MKc 1 T. iH. [2].

OCHOBHHMM €JIEMEHTOM OOpOOKHM MOTOYHOI 1H(OpMAaIlii, III0 HAAXOAUTh 3 JTaTUHUKa
CTpyMy, BuUcCTyIae MikpokoHTposiep tuny PIC12F675,m0 pearye He TIIbKM Ha
BEJIMUMHY aBapiifHOro CTpyMy, a i Ha MIBUAKICTh HOTO 3pOoCcTaHHsA. MiKpOKOHTpOJIEp B
CBOEMY CKJIaJli Mae aHajoroBo-nmpposuii nepetBoproBau (ALIIl) ams mepeTBopeHHS
aHayioroBoi indopmariii B rudposuii ko [3]. @yHkIil MIKpOKOHTpOJIEpa HOJATaI0Th B
OTpUMaHHI JaHWX 3 JaTYhKa CTpyMy Ta ix 0OpoOkm 0e3 J0IaTKOBOTO BHBEICHHS Ha
elleMeHTH iHauKarii (piAKokpucTaniyauil aucruielt Tomo). Came ToMy BUOIp 3yITUHEHO
Ha MikpokoHTpoJiepi ¢ipmu Microchip, mo MicTuTh HeoOXiMHUN IS 3a0e3NeUCHHS
poboTH BCi€i CUCTEMH HAOIp JOTIYHHUX €JIEMEHTIB.

[ToninpHUK Hanpyru RL-R2 J03BOJISE 3HIKYBATH HAmpyry Ha Bxoji kaHairy AL
MIKPOKOHTpOJIEpa J0 TOMYCTUMOro piBHS — 5B [3].

Jlns  3MeHmieHHs dYacy Ha 00poOky iHdopmarii 10 MIKPOKOHTpoJiepa
nepeadavaeThCs MIAKIIOYEHHS 30BHIIIHBOIO TIeHEpaTopa TaKTOBHUX IMITyJbCiB (Ha
CXeMi TeHepaTop He BKa3aHo).

CreHp na€ MOXKIIMBICTh OTPUMATH 3aJICKHOCTI CTPYMY TIEPEBaHTAXEHHS BiJ Yacy
IIPU PI3HUX PIBHAX HABAaHTAXKEHHS EICKTPOABUTYHA.
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3a 'OCT 183-10 nHaitBayxunM BapiaHTOM TIpU TEPEBAHTAKEHHI EJIEKTPUUHUX
JBUTYHIB € 3pocTaHHs ix ctpyMmy Ha 50% Oiibiie HoMiHanbHOTO. [Ipy IbOMY IBUTYHH
MOXXYTh TIpaitoBaTu He Oinbine oxHiei xBuiuHH [4]. Ile BukopHcTaHo mpwW imMiTarrii
pPEXUMY MEPEBAHTAKECHHS Ha CTEHII.

[TouaTkoBi yMOBH.

HowminanbHa KyTOBa MIBHAKICTH OOCpTaHHS Bajia ABUTYHa w=167,5 fi'; Hampyra
KUBJICHHS JBUTyHAa U =const=11( B; modaTkoBUii CTpyM HaBaHTaXeHHSI |, =6 A,
BpPaxoBYIOUHM OCOOJIMBICTh pOOOTH JBUTYHA MOCTIAOBHOTO 30ymkeHHs. [lpuiimaemo,
10 aBapiiHUK pPEXUM BHUHHK TOMi, KOJIM MAallMHA MpaIfoBajia MpH HOMIHAIBHUX
yYMOBax poOOTH, BKa3aHUX BUIIIC.

[lepen myckoM ABUTYHa poOounii CTpyM 6 A BHCTaBIIIEMO PEOCTATOM R,. 3MiHY
IHTEHCUBHOCTI MEPEXIAHOTO MPOLECY MPU PI3HUX CTPyMax HABAHTAXEHHS MPOBOIUMO
IUIIXOM 3MIHHA OIOpPY JPYroro HaBaHTa)XyBaJbHOTO PEOCTaTy R,, MIIKIIOYEHOTO
napajenbHO 70 mepmioro 4epe3 kmod S. Peakmis [13 Ha BigmoBigHEe 3HAYCHHSA
MIBUIKOCTI 3pOCTaHHSI CTpyMy 1 Oyze TepeBipKO BUKOHAHHS MPHUCTPOEM 3aaHUX
GyHKITIH.

3aJIeKHICTh CTPYMY B KOJII SKOpS JBUTYHA BIJ 4Yacy IpU NEpPeBaHTAKEHHI
OTPUMYETHCS 3a JOTIOMOTOI0 €JIEKTPOHHOTO ocmmiorpada Ta BHBOJUTHCS Ha E€KpaH
[TEOM (Ha cxemi He TTOKa3aHo).

Ctpy™m, sAKUH TPOXOAUTH TIO MUHI (IKCYETbCS Y BUTIISAMI  BIIMOBITHOT
eIIEKTPOPYIIiHHOT criti XoJa (aHaJIorOBHIA CUTHAI) 3a JjonoMoroto natanka J1C.

MikpoKoHTpoOJUIep, WO MiA’ €IHAaHUW A0 BUXIIHHUX KJI€M JaTdyhka CTPyMy 3a
nonomoroto AIIII, mepeTBoproe OTpUMaHUI aHAJOTOBHM CUTHAN €NEKTPOPYLIIHHOI y
JIBIMKOBUH KOA — 1€ mepma Touyka BiLmIiKy. Ilicms oOpoGku mepmioi iHdopmarii
orepartisi ToBTOPIOEThCs. [Ipu bOMy 3 TOMOMOTOI0 MIKpPOKOHTpOJIEpa MOPiBHIOIOTHCS
IIBUJIKOCTI 3pOCTaHHS CTPyMYy Ha MPOMIKKaX 3aJaHOT0 4acy MDK CYCITHIMU TOUYKaMHU
3HIMaHHA 1H(opMaiii. OTpuMaHe 3HA4YEHHsI PI3HUIN TMOPIBHIOETHCS 3 TaK 3BaHUM
CTAJIOHHUM 3HA4YCHHSIM, III0 BCTAHOBJICHO paHimie. Y pa3i MepeBUIICHHS OTPUMAHOTO
3HAUEHHS PI3HUII O%lt HaJ €TaJOHHUM 3HAYEHHSIM O%lt NPUCTPIN 3aXHUCTy TOJA€

CUTHAJI Ha CIPaIlbOBYBaHHS CHUJIOBOTO amapary, 3 JOMOMOTOI0 SIKOTO CHJIOBE KOJIO
po3mukaeTrbcsi. OnHOYacHO BMUKaeThecs cBiTHomion VD, saxuii curnamsye 1mpo
CIpaIbOBYBaHHS MPUCTPOIO 3aXUCTY.

B pesynbrati mpoBeaeHOTO AOCIHIKEHHS OTPUMaH1 KPWBI 3 PI3HOK IIBUIKICTIO
3MIHU CTPYMYy INEpPEBaHTaXXCHHS, BIJIMOBIIHO NPH PI3HUX 3HAYCHHSIX OIOPY JAPYroro
HaBaHTa)KyBaJbHOro peocraty R, (puc. 2Tta 3).

& | | | e P [ FTOTLITT LT T YT XY VYV rPvR
A Yy v Al a'nd ATA/ATATAIATAT ALY
- [ | [l i %’mm sopabasnsleansilsantdansetangs % [ BE 1} Mg |

" = . ATy A B s R T A R L 7.5 .

6 ﬁ%@@? P 5 i »{ N P TTTTSSY SYTEN PRSI PERS PRIV [ !

45 I b BT R L R B AAAARAARRARARARRARS A RN AR AAA
;: . Am07A =005 ¢ s — At=005¢ LRy o~ \%&W
gus 2 g2 7 {2

. I i ; 518

—1,5\vA i J\J“VAU\TN WA AAMAMAAVAAIAAA VANAAANABANAAAMAAAA Ml YT YT Y YT TTYR YT

i 15 AN AR

45 3

00 o1 015 0,2 025 03 035 04 045 05 05 06 065 07 0,75 08 0,8 ‘ ‘ |
Hac, ¢ i 0,05 0,1 0,15 0,2 0,25 03 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85
Yac, ¢
Puc. 2.3anexHicTs CTpyMy Puc. 3.3anexHicTh cTpymMy
MepeBaHTAKCHHS BiJ| acy 6es NepeBaHTaKEHHS BiJ yacy 3i
CIpallbOBYBaHH! IIPUCTPOIO 3aXUCTY CIPallbOBYBaHHSIM MPUCTPOIO 3aXUCTY
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Ha puc. 2:

KpuBa 1 —3alexHICTh CTPyMy MEPEBAHTAXEHHS BiJl Yacy MpHU MEePEeBaHTAKECHHI 3a
ctpyMoM 1,5A;

KpuBa 2 —BIJCYTHICTh peakKiii 3aXUCTy Ha CTPYM MEePEBAHTAKECHHS.

Ha puc. 3:

KpuBa 1 —3alexHICTh CTPyMy MEPEBAHTAXEHHS BiJl Yacy MpHU MEPEeBaHTAKECHHI 32
cTpyMoM 4 A;

KpUBa 2 —CIpalbOBYBaHHS 3aXUCTY.

3 ocuumiorpam KpuBuxX BuAHO, 1o [I3 4iTko pearye Ha BeIMYMHY HIBHUIKOCTI
3MIHHM CTPYMY O1LJIbIIOT IHTEHCHBHOCTI (pUC. 2) Ta HE MPOSBIILE PEaKIi0 Ha BEJIUYUHY
MeHIoi inTeHcuBHOCTI (puc. 3). Ilpu 1mpoMy, 3aBASKH BIAMOBIZHOMY IIPOIPAMHOMY
HAJAIITYBaHHIO  MIKPOKOHTPOJEpPA,  BUKIIOYAETHCS ~ MOXKJMUBICTD  XHUOHOTO
cipaipoByBaHHs [13 npu crnagarouomy xapakTepi 3MiHU CTPYMY HAaBAHTAKEHHS.

3arajJbHi BUCHOBKH

CrenzoBi BUIPOOYBAaHHS 3alpOIOHOBAHOTO 3aXHCHOTO MPUCTPOIO  HA 0a3i
MleOKOHTpOJ'Iepa JIO3BOJIWJIN  TIPOBECTH eKCHepI/IMeHTaJIBHl AOOCTIKEHHS,  SIKi
OIATBEPIWIA  HWOTO  Mpale3JaTHICTh MPU  3aXHCTI  €JIEKTPUYHOI CXEMHU Bij
NEPEeBAHTAXEHb, MIJBUILIEHY IIBUIKOAII0 B MOPIBHSIHHI 3 TPATUIINHUMH 3aXMCHUMU
IPUCTPOSMHU Ta BIJCYTHICTh XUOHOTO CIIPAIlbOBYBaHHS.

Ile BKa3ye Ha MOIIIBHICTh BUKOPHUCTAHHS TaKUX 3axuCHUX mpuctpoiB Ha EPC, 3
METOIO 30UIBIIEHHS 1X MIBUAKOII Ta MIABUIIEHHS HA1IHOCTI.
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EKCIIEPUMEHTAJVIBHE JOCJ/IIDKEHHSA POBOTH HACOCA
3 BIAHEHTPOBO-BUXPOBOIO CTYIIEHHIO

Hanani pesynpTaT mociipkeHHs poOOTHM Hacoca 3 BHCOKOHAIIPHOK BiJIIIEHTPOBO-BUXPOBOIO
crynenHio. [IpeacTaBneHO OCHOBHI IepeBard Ta HEIOJIKH BKa3aHOTO Hacoca. 3po0sieHI BUCHOBKH
CTOCOBHO 00J1acTel HOTro 3aCTOCYBaHHS.

Kiro4oBi ciioBa: Hacoc, BiALIGHTPOBO-BUXPOBA CTYIIEHbB, PEKUM POOOTH HACOCA.

[IpuBeneHbl pe3yabTaThl HUCCICAOBAHHMS HAcoca C BBICOKOHANIOPHOM IIEHTPOOEKHO-BUXPEBON
CTYIICHBIO. Hpe,Z[CTaBJIeHBI OCHOBHBIC IMPCUMYIHICCTBA U HCAOCTATKMU YKA3aHHOT'O HaCOoCa. CI[eHaHBI
BBIBOJIbI OTHOCHUTENBHO 00acTel ero MpuMeHEHUsl.
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