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MMPUCTPIN 3AXUCTY CWJIOBHUX K1 EJEKTPOPYXOMOI'O
CKJIAZY HA HOBIH EJIEMEHTHIU BA3I

B cratpe mpencraBieH CTEHI U1 MCCIIEIOBAaHHS pabOTOCIMOCOOHOCTH 3alMTHOTO YCTPOWCTBA Ha
HOBOM 3JIEMEHTHOMW 0a3e IS LeTel TATOBBIX JBUTATENICH 2JIEKTPOIIOIBUKHOTO COCTaBa MOCTOSIHHOTO
TOKa.

KitoueBble ciioBa: CTEH, Eeperpy3ka, Ha/lIeKHOCTb, OBICTPOIEHCTBHE, 3alATHOE YCTPOHCTBO.

B crarTi npencraBiaeHui CTeHA UL JOCTUDKEHHS MPare3daTHOCTI 3aXMCHOTO MPHUCTPOI0 Ha HOBIi
€JIEMEHTHIA 0a3l AJis KUT TATOBUX JBUTYHIB €IEKTPOPYXOMOTO CKIIaQy MOCTIHHOIO CTPyMY.
Knro4oBi crioBa: cTeH 1, mepeBaHTaKEHHS, HAAIMHICTD, MBUIKOMIS, 3aXUCHUN MTPHUCTPIH.

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

Beryn

Pexxum mnepeBaHTaxkeHHs Ha enektpopyxomomy ckianl (EPC) e omuum 3
HeOe3MeUHNX aBapiiHuX pexuMiB. llpu LbOMY pexuMi CTpyM y KOJI TITOBHUX
enextpoaBuryHiB (TEJ[) 3pocTae y aekiibka pa3iB Oulbllle HOMIHAJIBHOTO 3HAYEHHS,
mo B OararbOX BWIMAJKax MPUBOIUTH 1O TOMIKOKEHHS a00 BHUXOOY 3 Jaay
SIIEKTPOOOJIaTHAHHS.

3axucT Bi EpEBaHTAKECHb Ha ENIEKTPOBO3aX MOCTIHHOTO CTPYMY BUKOHY€EThHCS 32
JOTIOMOTOI0 MaKCHMaJbHOTO CTPYMOBOTO 3axXHCTy, II0 BHUKOHAaHWHA Ha OCHOBI
CIIEKTPOMATHITHUX pelie MepeBaHTaKeHHs. KIHIIeBUM p e3yJIbTaTOM 3aXUCTY Bif I[bOTO
aBapIfHOTO PEXKHUMY € CIpalbOBYBAaHHS IIBUIKOAIOYOTO BuUMHUKada. CTpym, INpu
SAKOMY CIIPalbOBYIOTh CIIEKTPOMArHiTHI pejie, Ha3WBalOTh CTPYMOM YCTaBKH 1
BUOWPAIOTh MOTO BEIMYWHY y BIATIOBITHOCTI 31 CTPYMOM, IO 3aaHUM JJIs JTaHOTO
3aXUIIAEMOTO €JIEKTPOIBUTYHA 32 YMOBAMH KOMYTaITii.

3axucHI perne NepeBaHTaKeHH BMUKAIOTh Y KOXKHY napainenbHy ruiky TEJ] 3 tum,
00 MpHU BUXOJ1 3 JIany OyIb-IKOTO €NeKTPOABUTYHA Oyila MOKJIUBICTh BUMKHYTH HE
BCE KOJIO, & OKPEMY IOIIKOKEHY TIUIKY.

Lle#t 3axucT BUKOHYE CBO1 (DYHKII, ajle 9ac WOTO CIpalbOBYBaHHS BITHOCHO
BEJIMKHUHN, a HAIIMHICTh BITHOCHO HHU3bKA.

VY rtenepimmHiil yac € 00’ €KTUBHA MOKIIMBICTh 3MEHIIMTH Yac CIPallbOBYBAaHHS Ta
MIBUIIUTH HATIMHICT, 3aXMCHUX TMPUCTPOIB MUIIXOM BHUKOPUCTAHHS CYJacCHUX
MIKpOKOHTPOJICPIB.

Meta po6oTn

CTeH10B1 IO CHIKEHHS TTpale31aTHOCTI pO3pO0JICHOr0 Ha 0a3l CydyacHUX
MIKPOKOHTPOJIEPIB 3aXUCHOTO MPUCTPOIO i KuT TsiroBux ABUryHiB EPC mocTiifHOTO

CTPYMY.
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MarTepiaJ i pe3yJbTaTH 10CJIiIKEHHS
Cxema cTeHAy AJisi BUIIPOOYBaHHS
pO3pOOJIEHOTO ~ 3aXMCHOTO  MPHUCTPOIO |
HaBeJieHa Ha puc. . |
B sikoCTi ABUT'YHA MOCTIAHOTO CTPyMY
BUKOPUCTAHO EIICKTPUYHUN JBUTYH THUITY
142 [1]. |
Cxema Ha puc.1 MICTUTB: |
M -~  JABHI'YH  TIOCTIHHOTO  CTpyMy |
MOCJIIOBHOTO 30y I)KEHHS |
G - TreHepatop MOCTI{HOrO CTIpyMy |
HE3JICKHOTO 30YKEHHS; | el 0 cunosoro
031, 032 — oOMOTKH 30yA>KEHHS IBUT'YHA |
Ta reHepaTopa BiMOBITHO; | T
R, — IIyCKOBUU PEOCTAT;
R, R, — HAaBaHTaXyBaJIbHI pEOCTATH; o

|

anapary | T Raif ]
|
|

S — kimou; Puc.1. Cxema g5t BunmpoOyBaHHS
I3 — NPUCTPIN 3aXUCTY Bl 3aXHCHOTO TPHUCTPOIO
NIepCBAHTAKCHHS.

[Mpuctpiit 3axucty mictuth: IC — garuuk ctpymy; MCU — mikpokoHTpOsep; RI-R2 —
noautbHUK Hanpyru; VD — ceimmomaion; bXK — 60k swuBnenns; PO — ocitorpad.

HeoOxinHicT, 3a0e3leyeHHss BUCOKOI HAMIMHOCTI Ta IIBUAKOAIN 3aXHUCHOIO
OPUCTPOIO 0OYMOBUIIM BUKOPHUCTAHHS BIIMOBIAHOI €IeMEHTHOT Oa3u.

Haruuk JIC Ha cXeMi BUKOPUCTOBYETHCS B AIKOCTI €IEMEHTY 3YUTYBaHHS TOTOYHOI
iHpopMmarii. g nporo odbupaemo [IC Ha edekrti Xona tumy LA 100-P. Takuit BuOip
MOSICHIOETHCSL TIepeBaraMu OCTAHHBOTO: BIIMIHHOIO TOYHICTIO CHPAaIlbOBYBaHHS 3
NOXUOKOI He Outblue 0,7 %; JHIAHICTIO XapaKTEPUCTHUK; ONTUMAJIbHUM YacoM
3aTPUMKH Ha CTIparibOBYBaHHS HE OUIbIe 1 MKC 1 T. H. [2].

OCHOBHHM €JIeMEHTOM 00pOOKHK OTOYHO1 1H(OpMAITii, 0 HAAXOIUTH 3 JaTYHKa
CTpyMy, BuUcTynae MikpokoHTpojep tury PICI2F675, mo pearye He TUIbKM Ha
BEIMYUHY aBapiiiHOT'0 CTPYMY, a i Ha MIBUIKICTh HOTO 3pocTaHHs. MIKpOKOHTpOJEp B
CBOEMY CKJIaJll Ma€ aHajioroBo-IuppoBuii neperoproBad (ALIIl) nis mepeTBopeHHS
aHasoroBoi iHdopmarrii B 1udpoBuit ko [3]. OyHKIIIi MIKPOKOHTpOJIEpa MOJISATAIOTh B
OTPUMAaHHI JIaHUX 3 JaT4MKa CTpyMy Ta iX 0OpoOKku 0e3 J0oAaTKOBOTO BUBEICHHS Ha
eJIEMEHTH HIUKaIi (PIIKOKpUCTANMHUN AUCTUIel To1io). Came ToMy BUOIP 3yITUHEHO
Ha MIKpOKOHTpoJiepi gipmu Microchip, mo MiCTUTh HEOOXITHMIA IS 3a0e3MmeueHHs
pOOOTH BCi€T cUCTEMH HAOIp JIOTTYHUX €IEMEHTIB.

[MonutbHUK Hapyru R1-R2 103BOJISIE€ 3HMKYBATH HANpyTy Ha Bxo i kaHaimy ALTT
MIKPOKOHTpOJIEpA 10 JOMyCTUMOro piBHA — 5 B [3].

Jlnst  3MmeHImeHHs dYacy Ha 0OpoOKy iHGopMami [0 MIKpOKOHTpojepa
nepen0ayaeTbCsl MIKIIOUEHHS 30BHIIIHBOTO TEHepaTopa TaKTOBUX IMITYJbCIB (Ha
CXEMI F'eHepaTop HE BKA3aHO).

CreHz Aa€ MOKJIMBICTh OTPUMATHU 3AIEKHOCTI CTPYMY NIEPEBAHTAXKEHHS Bif Yacy
IIPY PIBHAUX PIBHAX HAaBAaHTAKECHHS CJIEKTPOJIBUTYHA.
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3a I'OCT 183-10 nHaiiBa)xunM BapiaHTOM MPU TEPEBAHTAKEHHI EIEKTPUIHUX
JBUTYHIB € 3pOCTaHHA iX cTpyMy Ha 50% Outbinie HOMiHaTIBHOTO. [Ipu bOMy JIBUTyHH
MOXYTh MpaioBaTu He OUibie oxHiei xBuanHU [4]. lle BUKOpucTaHO TIpW IMITAILii
PEXKUMY NIEPEBAHTAKEHHS HA CTEHII.

[TouaTkoB1 yMOBH.
HominampHa KyTOBa MBHUAKICTH 0OEpTaHHS Baiia ABUTYHA »=167,5 fi'; Hampyra
KUBJICHHSI JIBUTYHAa U =const=110 B; moyaTkoBUil CTpyM HaBaHTaXeHHS |, =6 A,

BpPaxoOBYIOUH OCOOJIMBICT, POOOTH JABUTYHA MOCIIHOBHOTO 30ymkeHHd. [Ipuiimaemo,
0 aBapifHMM pPEeXUM BHMHUK TOJI, KOJM MalllMHA MpalioBaja MpU HOMIHAIBHUX
YMOBax po0OOTH, BKa3aHHUX BUIILIE.

Ilepen myckom aBHUryHa pooounii cTpym 6 A BUCTaBISIEMO PEOCTATOM R, . 3MIHY
IHTEHCUBHOCTI MIEPEXITHOTO MPOIIECY NMPHU PIBHUX CTPyMax HABAHTAKEHHS MPOBOJUMO
NUITXOM 3MIHM OMOPY JAPYTOro HaBaHTAXKYBAILHOTO PEOCTAaTy R.,, MIKIIOYEHOTO
nmapajeapbHO 10 mepmoro depe3 kmod S. Peakmist 13 Ha BimmoBimHE 3HAYCHHS
MIBUKOCTI 3pOCTaHHS CTPyMy 1 OyJie MepeBIpKOI0 BUKOHAHHS MPUCTPOEM 3aTaHUX
(YHKITIH.

3aJIeKHICTh CTPYMY B KOJI SIKOpPS JIBUTYHa Bl 4Yacy IpU IEPEBAHTAKECHHI
OTPUMYETHCSI 3a JIOTMIOMOTOI0 €IEKTPOHHOTO ocimiorpada Ta BUBOJIUTHCS Ha €KpaH
[IEOM (Ha cxemi HE MOKa3aHo).

CtpyM, sKuUH MNOPOXOAUTH MO IIHMHI (PIKCYETHCS Yy BUIJIAIL  BIAMOBIIHOT
EJIEKTPOPYIIIIHOI cuin XoJja (aHaJIOTOBHUI cUrHai) 3a gonomororo naryuka JC.

MiKpOKOHTpOJUIEp, MO MMA’ €JHAHUN 0 BUXITHUX KJIEM JaTdyhka CTPpyMy 3a
nonomoroto ALl nmeperBoproe oTpyUMaHM aHATOTOBUN CUTHAN €IEKTPOPYUIIHHOT Yy
JBIMKOBUN KOJ — II€ mepiia Touyka ByLIKy. Ilicis oOpoOku mepmioi mHdpopmarri
oTiepallisi TOBTOPIOETHCSA. [Ipu IboMy 3 TOTIOMOTO0 MIKPOKOHTpOJIEpa MOPIBHIOIOTHCS
MBUAKOCTI 3pOCTaHHS CTPYMY Ha MPOMDKKAX 3aaHOT0 Yacy MDK CYCITHIMH TOYKaMH
3HIMaHHS 1HQopMmarri. OTprMaHe 3HA4YEHHS PI3HUIN MOPIBHIOETHCS 3 TaK 3BaHUM
CTAJIOHHUM 3HAYEHHSM, 110 BCTAHOBJICHO paHilie. Y pasi MepeBHILICHHS OTPUMAHOTO
3HAUCHHS PIBHMUII O%t HaJ[ €TaJOHHUM 3HAYEHHSIM O%t MPUCTPINA 3aXUCTY MOJIA€

CUTHAJ Ha CHPALbOBYBaHHS CHJIOBOTO amapary, 3 JIOIIOMOTO0 SKOTO CHJIOBE KOJIO
po3mukaeTbca. OTHOYACHO BMHUKAEeTbCA CBIIOAI0N VD, skuil curHanidye mnpo
CIIpallbOBYBaHHS MPUCTPOIO 3aXUCTY.

B pe3ynbTaTi IpOBEAEHOT0 AOCHTIIKEHHSI OTpUMaH1 KPHUBI 3 PI3BHOIO MIBUIKICTIO
3MIHA CTPYMY MEPEBAaHTAKEHHS, BIAMOBITHO NP PIBHUX 3HAYEHHAX OMOPY IPYroro
HaBaHTaXXyBAJILHOTO peocTary R, (puc. 2 Ta 3).

10,5 10,

0 I ! L ‘ 1 | ! , o | dtaisd | [ \ ‘ %"ﬁﬂ."fﬁﬁ ’A'Af"x“‘hlﬁ’rvﬂ;l YT TRTYITYPErYIn
7: i ,‘,\,\Jn-‘. PFTTY W‘:.,j] FRFAARY 7.5 JMML\N T T 0 T i
<45 i = ‘ & L R A A A A MM A A A AR
£ 3| | ar=0.754 il o L1 1 e T A=005 ¢ IR
glvs : g135 T 2
s Y T s il [ ||
‘ 45 ‘LA.; A\‘A\‘A‘-fL "‘y‘\,‘}f‘fu‘uﬁ]\; ”l""fl "JA‘?IQ‘
S ] | — : ‘ e
0,05 0,1 0,15 0,2 0,25 0,3 0,35 n,aq(:z'sco,s 0,55 06 065 07 075 08 0,85 s ‘ [ J
0,05 0,1 0,15 02 0,25 0,3 0,35 0, L&,Z'SCD,S 0,55 06 0,65 0, 0,75 08 0,85
Puc. 2. 3anexHICTh cTpymy Puc. 3. 3anexHicTh cCTpyMy
NIepEeBaHTAXECHHSA Bi yacy 0e3 HEpEBAHTAKEHHS B Yacy 3i
CHIpanbOBYBAHHA IIPHCTPOIO 3aXUCTY CIIPaLbOBYBaHHAM IPUCTPOIO 3aXUCTY
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Ha puc. 2:

KprBa 1 — 3aIeXKHICTh CTPYMY IIEPEBAaHTAKCHHS BI Yacy IPH MepEeBaHTAXCHHI 3a
ctpyMoMm 1,5 A;

KpHBa 2 — BIICYTHICTh PEaKIii 3aXUCTy Ha CTPYM MEPEBAHTAKEHHS.

Ha puc. 3:

KpuBa | — 3aIeXKHICTh CTPYMY MEPEBAHTAXKEHHS Bl Yacy MpH MepeBaHTAKEHHI 3a
CTpyMOM 4 A;

KpHUBa 2 — CIpalbOBYBaHHS 3aXUCTY.

3 ocumwiorpaMm KpuBHX BHUAHO, 10 [I3 dirko pearye Ha BeIMYMHY IIBUAKOCTI
3MIHUA CTpyMY OUIbIIIOT IHTEHCUBHOCTI (pUC. 2) Ta HE MPOSIBISIE PEAKIII0 HA BEIMYUHY
MEHIIO1 HTeHCUBHOCTI (puc. 3). Ilpu mpomy, 3aBAsiki BIATIOBIIHOMY MPOTPAMHOMY
HQJIAIITYBAHHIO  MIKPOKOHTPOJIEPA,  BUK/IIOYAETHCS ~ MOXJIMBICTH  XHUOHOTO
cnpauboByBanHs 13 mpu cnanarouomy xapakTtepi 3MIHU CTPYMY HaBaHTAKEHHS.

3arajbHi BUCHOBKH

CrtenaoBl BUIMPOOYBaHHS 3alpONOHOBAHOIO 3aXMCHOIO MPHUCTPOIO  HA 0aszi
MIKPOKOHTpOJIEpa J03BOJIMJIM TPOBECTU EKCIEPUMEHTAIbHI JOCIIKEHHS, SKi
OIITBEpIWIM  MOro Mpale3faTHICTh MpPU  3aXUCTI  EJICKTPUYHOI CXEeMH  Bif
MepPEeBaHTAXECHD, IMABUILNEHY IIBUAKOIO B MOPIBHSAHHI 3 TPAAUIIMHUMHU 3aXUCHUMH
MPUCTPOSIMU Ta BIICYTHICTh XUOHOTO CIPallbOBYBAaHHS.

Ile Bka3ye Ha AOUUIbHICTh BUKOPUCTAHHS TaKWX 3aXUCHUX NpucTpoiB Ha EPC, 3
METOFO 30UIBIIIEHHS 1X IIBAAKOI TA MMABUILEHHS HAAIAHOCTI.
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EKCIHHEPUMEHTAJIBHE JOCJIIIZKEHHA POBOTUHACOCA
3 BIIHEHTPOBO-BUXPOBOIO CTYIIEHHIO

Hamani pesynpraTé JOCHUDKEHHS pPOOOTHM Hacoca 3 BHCOKOHAIPHOIO BiIIEHTPOBO-BUXPOBOIO
cTynenHo. llpencraBieHo OCHOBHI IepeBard Ta HEHONIKA BKa3aHOTO Hacoca. 3po0JieHI BUCHOBKU
CTOCOBHO 00JIacTe# HOT0 3aCTOCYBaHHS.

KirouoBi ciioBa: Hacoc, BIIIIEHTPOBO-BUXPOBA CTYIIEHb, PEXKUM pOOOTH Hacoca.

[lpuBeneHbl pe3yabTaThl MCCIEAOBAHUS HAacoca C BBICOKOHAOPHOM LIEHTPOOEKHO-BUXPEBOM
cTyneHnslo. [IpencraBiaeHpl OCHOBHBIE NPEUMYLIECTBA M HENOCTATKU yKazaHHOTo Hacoca. CraenaHsl
BBIBO/IbI OTHOCUTEJIBHO 00JacTeil ero mpuMeHeHusl.
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