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I'naBa 4. Pa3pa0doTka MeTOAUK TECTUPOBAHUSNA, HACTPOMKM M 3aIUThHI

CHCTeMbI YIIPABJICHUS U IPUBOJIA

4.1. Pa3paboTka cTeHJAa TeCTUPOBAHMS KOHTPOJLUIEPOB CHCTEMbI

ylpaBJeHus

Hcnonp3yemblii B Ka4eCTBE CUCTEMBI yripasiieHus: KoHTpouiep MK11.3 [7] sBnsercs
CIOXHBIM m37enmueM. [ledaTHast miata BBITOJHEHA TI0 YETBIPEXCIOWHON TEXHOJIOTHH
¢ mupuHoi npoBogunukoB 0,18 aroiima u 3azopamu 0,15 nrorima. [Iporiecc HaHeceHUs
TUTaHapHBIX 371eMeHTOoB (0onee 300 neTaseii) Ha MOBEPXHOCTH IIATHI IPOU3BOTUTCS C
JIBYX CTOPOH (IBYXCTOPOHHHIi MOHTAX) BPYUYHYIO ', I03TOMY BEPOSITHOCTb BBIXOJA U3
MIPOM3BO/JICTBA MOJHOCTHIO Pab0TOCIIOCOOHOM MaTkl He TpeBbimaeT /0%. bonbimH-
CTBO HEUCIPABHOCTEH, BBI3BAHHBIX ONTMOKAMHU MOHTaXa JIETKO YCTPAHUMBI, OJTHAKO
JUTSl BBISIBJICHUSI HEUCIIPABHOCTH HEOOXOAMM KOMIUIEKC alapaTHBIX CPEACTB U Tec-

TOBOTO IIPOTPAMMHOTO obecrieueHus [6].

RS-232(2)
RS-232(1)
RS-485
CAN(2)
| CAN(1)

I I

MK11.3

Mnarta Tectu poBaHuA

Puc.4.1.1.Cxema coequnenust uatepdericon crenaa u [1K

Pa3paboTanHblii anmapaTHbIil KOMIUIEKC MTOCTPOCH C yYETOM BCEX almapaTHBIX 0CO-

oennocteit koutposuiepa MK11.3 1 mo3BosisieT mpou3BOAUTH MOJHYIO AUATHOCTUKY

T Tonbko st Masbix MapTuil KOHPTOJIJIEPOB.
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BCCX Y3JIOB KOHTPOJUICpAa B ABTOMATHUYCCKOM WM IIOJJYyaBTOMATHYCCKOM PCIKUMC.

JIns ynpaBieHHsT KOMILIEKCOM HMCIIOJIB3YETCsl IEPCOHANBHBIN KOMIIBIOTED C MpEnyc-

TaHOBJIEHHbIMH HHTepPeiicamn RS-232(1), RS-232(2), RS-485, CAN(1), CAN(2).
3a1ayuu anmapaTHOTO KOMILIEKCA:

v’ TectupoBanue KaHana RS-232u mocnemosarensHOro 3arpysuuka Bo Flash-

MaMsTh;

tectupoBanue CAN-unTepdeiica;

tectupoBanue SPlunTepdeiica,

TectupoBanue SPliiamMatu napameTpos;
tectupoBanue RS-485uuTepdeiica,

TECTUPOBAHUE CXEMbl MOHUTOPUHTA MMUTAHMUS,
TECTUPOBAHUE CUTHAJIOB YNPABIIEHUSI HHBEPTOPOM;
TECTUPOBAHUE CUTHAJIOB annapaTHbIX 3aluT;
tectupoBanue untepdeiica JII1P ¢ nuddepenimansHbIM BXOI0M,
tectupoBanue unrepdeiica JAI1P ¢ TTJI-Bxomom;
TECTUPOBAHUE BHEITHEH MaMsATH JaHHBIX U TPOTPAMM;
TECTUPOBAHNE BHEITHUX IITUH aJpeca U JaHHBIX;

TECTUPOBAHUE COCTOSIHUS CTAOMIIbHBIX YPOBHEH Ha pa3bemax;

AN N NN Y N N N N D N NN

TCCTUPOBAHUC AHAJIOT'OBBIX BXOIOB.

CXEeMOTEXHMUECKOE pELIEHUE IJIsi TECTUPOBAHUS KOHTPOJUIEpA NMPUBEIACHO B NMPH-
Joxenun /. B mponecce TectupoBanus koHTposuiepoB MK11.3 Obuir BBISIBICHBI

CJIeIyIOIUE PETYISIPHbIE HEUCITPABHOCTH

v/ Hempomail MUKPOCXEMbI BHEIITHEH MaMsTH JaHHBIX/IPOTPAaMM U KOPOTKHE 3a-

MBIKaHUS MEKTy CUTHAJILHBIMU JIMHUSIMH;
v/ omMOKM B HOMHHAJIAX DJIEMEHTOB CXeM MpeobpazoBanust curaaios ALIIT;

v/ JIOKaJIbHBIN HEMPOTail HOXKEK 3JIEMEHTOB.
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4.2. MeToauka TeCTUPOBaHMsI Ipeodpa3oBaTeisi M MPUBOAA

[Tpu Hanmagke w SKCILTyaTanuu OJIOKOB MpeoOpa3oBaTesieil BAXKHOW (PyHKITMEH mpo-
IrpaMMHOTO obecrieueHusl sBsieTcss PyHKIUS camMoguarHocTuku. CaMoanarHoCTUKa
JOJDKHA TPOU3BOJIUTE KaK MOYKHO 0oJiee MOJIHOE TECTUPOBAHUE IPeoOpa3oBarTeis U
IPUBOJA C MUHUMAJIBHON BEPOATHOCTHIO BO3ZHUKHOBEHHUSI HEOOpaTUMOW aBapUTHOU

CUTYyaluu.

bbin mpoaHanu3upoBaH HA0Op YCTPOMCTB, KOTOpPbIE MOXKHO NPOTECTUPOBATH, U
chopMyIHpOBaHbI MPABUIIA, IO KOTOPHIM MOKHO MPOBECTH MOCIEI0BATEIbHOE TEC-

TUPOBAHHC OOJBIIMHCTBA CUJIOBBIX H I/IH(I)OpMaHI/IOHHBIX Y3J10B HpCO6p&30BaTCJ'I}I.

MoxHO BBIIACIIMTL CJIICAYIOINNC 3JICMCHTDBI CHUJIOBOM CXEMbI nmoaJjickamue TCCTUpoOBa-

HHUIO:

JATYUK BXOJIHOTO HAMPsKEHUS MpeoOpa3oBaTelis MOCTOSHHOTO TOKA,;
JATYMKHU BBIXOJHOTO HAMPSDKEHUSI PEe00pa3oBaTelisi MOCTOSTHHOTO TOKA;
nonmxarommuil kiou DCDC4ipeobpazoBarers;

nosbimaromuil kirou DCDCHipeobpazoBarers;

JIaTYMK TOKa 3BE€HA ITOCTOSTHHOT'O TOKA,

HCIIPABHOCTH (ha3HBIX KIIFOYEH;

UCITPaBHOCTH TATYMKOB TOKA (Pa3HBIX KITFOUECH;

MpaBWIbHOCTH HacTpouku JII1P;

IMPpaBUJIBbHOCTDb YCPCAOBAHUSA (1)8,3 JABUTATEII,

AN N N U N N N Y N N

HCIIPAaBHOCTb CXEM BBO/JId U BbIBOJAd JUCKPCTHBIX CUT'HAJIOB.

I[aT‘{I/IK BXOJHOI'O HaIIPsSXKCHHUA MOXKCET OBITH IMPOTECTUPOBAH IIYTEM CPAaBHCHUS I10-
Ka3aHU BHEIIHETrO BOJIBTMCTPA C IMMOKA3aHUAMMU Ha AUCILICC IUIAThl MHAUKAIIUH. Ec-

J¥ 3HAYCHHUS OTJIMYAIOTCS Ha HECKOJbKO mporieHToB (10 10%), HeoOXoauMo moI-
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CTpouTh  KO3pGUIIMEHT TpeoOdpa3oBaHUs CHUTHAJA  JaTYMKa  HAIPSDKCHUS
“main_kUdIn” B MeHI0 HACTpOIKH MapamMeTpoB MPUBOJA 10 COBIAJCHUS MOKA3aHUH.
Ecnu nokazanus paznuyarorcst 6osnee yem Ha 10%, To HeoOxonuma nmpoBepka menei
JATYNKA HAMPSDKEHUS IS BRISIBJICHUSI HEUCTIPABHOCTH. ECM JaTYMK MOTHOCTHIO He-
paboTocroco0eH, crucTeMa ypaBlIeHUs OMPENeTUT 3Ty CUTYaIHI0 KaK MOHMKEHHOE
(MM TOBBIIICHHOE) HANPSYKCHWE HAa BXOJE MpeoOpa3oBaTelisi. ABTOMATH3MPOBATH
MPOIIECC TECTUPOBAHUS TPOTPAMMHBIMH CIIOCOOaMH HE BO3MOXKHO. Paznmmuaercs

TOJIBKO MOJHAsi HepabOTOCIOCOOHOCTh YCTPOUCTRA.

3anyck 5% LWAM no
MOHWKAIOLLEMY KITHOYY

»

Y

AnnapaTHas aBapuvs

aa

A
AnnapaTHasi aBapu4

NOHMXXaloLEero Kr4a

|Uout1-Uout2| >
main_deltaUMax

na

Uout > main_uOutTest

\ 4

HewncnpaBHOCTb
[aTYNKOB
ABapus Kkrnoya unu BbIXOAHOIo
AaTYNKOB HanNpsXXeHns

Y
Tect
nponaeH

Puc.4.2.1.1lpoBepka paboThl MOHMKAIOIIETO KJIF0Ya U MOMYTHOE TECTUPOBAHUE AaT-

YMKOB BBIXOJHOTO HAIIPSKCHUSA

TectupoBaHMe TaTYMKOB BBIXOHOTO HAMPSKEHUE MOKHO MTPOU3BOUTH COBMECTHO C
tectupoBanueM MnoHmwkaromero DCDC. Ha nonmwkaromuii ko4 mpeodpazoBaters

BBIJIACTCA IIATUIPOLICHTHBIM IIHPOTHO-UMITYJIBCHBIM CUTHaAN ynpasieHus. Korna
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JaTYuK JETEKTHPYeT HampspkeHre “Main_uOutTest’no mokasaHusM OJHOTO U3 JIaT-
YUKOB BBIXOAHOrO HampsbkeHus, IIIMM Beikimrodaercs. ANrOpuT™M IporpaMMsl Bbl-
IOJIHEHUS] JaHHOW MpOBEpKH mpencrasieH Ha puc.4.2.1.Ilocne BkIroueHUs Kiro4a
AHAIM3UPYETCS MMPUXOJ] ANIMAPATHOW 3a1UThI. TaK KaK CUTHAJbI 3alIUT BCEX KIIFOUYEH
npeoOpazoBaresisi o0beauHeHbl o JorudeckoMmy «MJIN», To onpenenuTb UCTOYHUK
aBapuu B paboueM pexuMe He BO3MOXKHO. B pexume TecTMpOBaHHUS pazIUYHbIX
KJIrouel (Kak ¥ B JAHHOM CIIydae) OJHOBPEMEHHO padOTaeT TOJILKO OJWH CHUIIOBOU
TPaH3UCTOP, MTOATOMY BO3HMKHOBEHHWE aIlllapaTHOW 3allHUTHl MOKHO JIOKAJIW30BaTh.
Ecnu 3a oqHy cexkyHay HampsiKeHHE HE YCIENO JHOCTUTHYTh YCTaBKH, TO UAECHTHU(U-
UpYyeTCsl aBapus, UCTOYHUKOM KOTOPOH MOXET ObITh JHO0 HEYyHpaBlIsIeMOCTH IO-
HIDKAIOIIKUM KIJIFOUOM, JINOO HEUCIIPAaBHOCTbh OOOMX JAATUYUMKOB BBIXOJHOIO HAIpPsIKeE-
Hus. PaznuuuTh NpuyuHy aBapuy MOXHO 3aMEpPHUB PEAIBHOE 3HAYEHUE HAIPSKEHUS
Ha BBIXOJIE IpeoOpa3zoBaTeNsi Ha KJIEMMHOM pa3beMe, MPENyCMOTPEHHOM B KOHCT-
PYKIMH, U €CIIU HamlpsyKeHUE OoJblle HyJIs, CAENATh BbIBOJ O HEMCIIPABHOCTH J1aT-

YMKOB HAIIPAXKCHUA, MHAYC IIPUYINHA B OTCYTCTBHUU YIIPABJICHUSA KIIFOYOM.

[ToMmumo TectupoBanus noHuxaromiero kimoya DCDC4ipeobpazoBarens TecTUpyeT-
Cs MICHTHYHOCTh PA0OTHI BBIXOJHBIX JATYMKOB, U €CJIM MX MOKA3aHUS PA3OUIyTCS
OoJjiee ueM Ha peryJIMpyeMyro uepes mapamerpsl ycrtaBky “main_deltaUMax” cucte-
Ma yIpaBlieHUs 3a(UKCHPYET aBapHIO MepeKoca JaTYNKOB BBIXOJHOTO HAIPSKCHHS .
JlanHas 3ammTa SIBISIETCS. HEOThEMJIEMON YaCThIO MIOCTOSTHHOTO KOHTPOJISI UCTIPABHO-
CTH TpeoOpa3oBartensi, Tak Kak OOpbIB OOpaTHOW CBS3HM IO KaHATy BBIXOAHOTO Ha-
MPSHKEHUST MOXKET MPUBECTH K BBIXOAY M3 CTPOS IMHUPOKOTO CIIEKTPa CHUJIOBBIX dJie-
MEHTOB OJioka yrmpasieHus. [losToMy maHHas 3ammTa BKIIOYEHA HA BCEX dTamax pa-
OOTBI ¥ TECTHPOBAHUS MPeoOpa3oBaTens U B JAIbHEUIIEM Ha OJIOK-CXeMaxX allTOpPHT-

MOB YIIOMHUHATBLCS HE 6YI[6T.

TectupoBanne nonmxkatomero kiaouya DCDCHipeoOpaszoBaTenss AOMKHO MPOU3BO-
TUTHCS B TIEPBYIO OYepelb UMEHHO JJIs POBEPKH Ieneil 00paTHON CBSI3M MO HaIps-
xeHuto. [{ns mpeoOGpas3oBarensi caMoO TECTUPOBaHHE OE30MACHOE, TaK KaK JIaXe eCIH
oOpaTHasi CBs3b 000pBaHa, HANPsHKEHUE B PEKUME MOHWKCHUS HE MOJHUMETCS Ha

BBIXOJIC 1O OIIaACHOT'O YPOBH:I.
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[MoBeimmarommii kimou DCDC4ipeobpaszoBareniss TECTUPYETCS B PEKUME COBMECTHOTO
YIPABJICHHS TOHKAIOIIUM U TTOBBIIAONINM KITI0YOM. B 3TOM pexkrme cxema MOXKET
YBEJIIMYUTH HANPSDKEHUE 10 YPOBHS MPEBBIMIAIONIETO BXOJHOE HAMPSHKCHNUE MTUTAHUS.
Jlnst ompeneneHrss UCIPaBHOCTH TTOBBIMIAIONIETO KJTI0Ya MCTIOIB3YETCsS yCTaBKa Ha-
npspkenus “main_uOutStepUpTestUtoOb! cunTaTh TECTUPOBAHUE COCTOSBIIMMCS,
HE00X0MMO, 4TOOBI MHUTAIOIIEEe HAMpsHKEHHE OBUIO YCTAaHOBIEHO HIDKE 3HAYCHUS
YCTaBKH. AJITOPUTM TECTHUPOBAHUS MOX0K HA TECT MOHMKAIOIMIETO KIIF0Ya U M300pa-

JKeH Ha puc.4.2.2.

3anyck 5% WM no
NOHWXaroLwemy u
NOBbILLALLEMY KIHOYaM

Y

AnnapaTHas aBapus

na

A
AnnapaTtHas aBapusi

noBbIWAoLWero Kno4a

|Uout1-Uout2| >
main_deltaUMax

na

A
HewucnpaBHOCTb

OJaT4ynNKOB BbIXOOQHOIO
HanpsaxxeHunqa

Uout >
main_uOutStepUpTest

na

ABapu4 kntoya (HeT
ynpasneHus)

Y
Tect
nponaeH
Puc.4.2.2.1IpoBepka paboThI MOBBIIIAIOIIETO KTIOUYa

Tect IMPOBOJUTCA, KOTJJda UCHPABHOCTDb JATYMKOB BBIXOJHOI'O HAIIPAKCHUA YCTAHOB-

JICHA, ITO3TOMY ITOBBIIICHUEC HAIMPSAKCHUA MOKHO OCYHICCTBIIATL, HC OIMaCasiChb HCKOH-
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TPOJMPYEMOro TmepeHamnpsbkeHus: Ha Bbixoge. O0a Tecta kmoueir DCDC-
npeoOpa3oBaTes 3aKaHYUBAIOTCS OTKIFOYEHUEM HMIMPOTHO-UMITYJIBCHOW MOTYJISIIIAH

10 000MM KJTFOYaM.

TeCTI/IpOBaHI/Ie JaTYMKa TOKa 3BCHA ITOCTOSAHHOI'O TOKA B YCIIOBHAX CaAMOANArHOCTUKHN

HCBO3MOXXHO. 9Ty oncpanuro HCO6XOI[I/IMO IMPOU3BOAUTD B YCIOBUAX HAI'PY3KH.

TCCTI/IpOBaHI/IC q)aSHBIX KJII04ueHn IMpOU3BOAUTCA COBMECTHO C TCCTUPOBAHUCM JaTdH-

KOB TOKa cba3 N OCYHICCTBJIICTCS ITPU MOAKIIFOYCHHOM JIBHUI'ATCIIC.

| Tok orpaHuyeH = false |

»

Y

na

AnnapaTHas aBapus

A
AnnapaTtHas aBapusi

dra3Horo Kno4a

iPhase >
main_adclSet

Y
| BkrounTb gasy |

| BbikntounTb pasy |

| Tok orpaHuyeH = true |

na

Tok orpaHunyeH == true

Uout < main_uOutZeroSet

A \ 4
ABapus knto4a He ucnpaBeH gaTumk Tect
(HeT ynpaBneHust) TOKa nponaeH

Puc.4.2.3.TectupoBanue (a3HbIX KIOUEH U TaTYNKOB ()a3HOTO TOKA
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[Tonpa3zymeBaeTcsi, 4TO B MpoOIecC€ MPEABIAYIIETO TECTUPOBAHUS TMOHMKAIOIIETO
KJII0Ya Mpou3oluIa nmojazapsaaka BeixoaHoi emkxoctu DCDCHipeoOpaszoBatens. Ee
3apsi] UCTIONB3YeTCsl ISl TpoBepKU paboThl (pa3pl. Pa3a BKIIIOYAETCS MOJ TOK U IO
MOKAa3aHUIO JaTYMKa TOKAa CHUCTEMa YIPABJICHUS BBIAEPKUBAET TOKOBBIA KOPHAOD,
yCTaHaBIMBaeMbIi mapameTpoM “Main_adclSet”IIpu atom eciu 3apaboTai TOKOBBIM
KOpHUI0p, B OMTOBYIO mepeMeHHylo «Tok orpanuueH» 3amnucbiBaeTcs ‘true”. Ilocie
CEKYH/IbI IIUKJIMYECKON paboThl mporpaMma ONpeAessieT pe3yabTaThl TECTUPOBAHMUS.
B ciydae ecim orpaHnyYeHNE TOKAa COCTOSIIOCH, JIETaeTCs BBIBOJ 00 MCIIPABHOCTH CH-
JOBOTO MpeoOpas3oBarenss W JgaTunka Toka (as3el. Eciam B mporecce TecTUpOBaHHS
npeoOpazoBareib HE MOMall B PEKUM TOKOOTPAHUYECHHSI, TO BO3MOXKHO JTUOO OTCYT-
CTBHE yrpaByieHUs (a3bl (B TOM YKCIie OTCYTCTBUE HArpy3KH), JIMOO HEUCIIPABHOCTH
JaT4YrMKa TOKa. DTH aBapuu pa3AelisiioTcs MPOBEPKOM 3HAUEHMs HAIPSKEHUs Ha BbI-
XOIHBIX €MKOCTSX. Eciii B mpoliecce TeCTUpPOBAaHUSA TOKa HE ObLIO, a HAMpPSKCHHE
YMEHBIIINJIOCh, TO HEUCTIPaBEH JaTYMK TOKa. Eciaum Toka He ObLIO, M HANpPSDKEHUE HE

W3MEHIIOCH, TO HE yIpaBisieTcs ¢aza Uil OTCYTCTBYET Harpy3Ka.

[IpaBunbHOCTE HacTporiku JIIP ompenensercs B TeCTE COBMEIIEHHBIM C MPOBEPKOM
yepenoBanus moakioueHus $a3. CucreMa ympaBieHHs MOJaeT B OAHY U3 (a3 aBu-
ratejasi MOCTOSHHBIA TOK, OrpaHMYEHHBIM 3HaueHueM “main_adclSet”. JIpurarens
dbuxcupyeTcs, a Ha 3KpaH BBIBOJIUTCS yroi, cuntbiBaeMbii ¢ J{I[TP. B aTtoM pexume
MOXHO MPOU3BECTH HACTPOMKY YpOBHSI cpabaThiBaHUS KOMMapaTopa KaxKJIOro CHUr-
Hana J{I1P. ITo xomane HamagqurKa cucTeMa MOXKET YCTAaHOBUTH O] TOK JIFOOYIO U3
da3 geurarens. Cuurtaercs, 4To YepenoBaHue (a3 BHIMOIHEHO MPABUIHHO, €CIIN TPU
nepexoze OT OAHOU (a3bl K CICTYIOMICH, YToJl BCE BpeMs YBEIMYUBACTCS HA BEITUYH-

HYy 11ara, a npu nepedope Bcex (a3, BO3BpALIAETCS B UCXOJHOE COCTOSHUE.

HcnpaBHOCTH pabOTHI CXeM BBOJIAa M BBIBOJA JAMCKPETHBIX CUTHAJIOB B aBTOMAaTH4Ye-
CKOM PEXHME HE MPOBEPSETCS, ISl UX MPOBEPKU MOXKET ObITh MCIOJIb30BaH BHEIII-
HUW KHOTIOYHBIN MYJBT, MOJCOSAUHIEMBIN K pazbeMaM JTUCKPETHBIX KOMaH Mpeoo-

pa3oBaTelts.
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B xone mpopaboTku mporpaMMHOTO oOecTiedeHus ObLT IPUHSAT CISAYIOMUN MOPSI0K

IPOBEPKH OJIOKOB ITpeoOpa3oBaTessi B aBBTOMATHIECKOM PEKHUME:
v’ IpoBepKa YPOBHSI IUTAIOMIETO HAIPSKEHHSI;
npoBepka noHmwkaromero koda DCDCwu n1aTyukoB HaNpsHKEHUS;

npoBepka ¢asbl A U 1aTuyuka Toka (assl A;

npoBepka noHmwkaromero koda DCDCu 1aTyukoB HaNpsKEHUS;
npoBepka ¢asbl E n qarunka Toka ¢assr E;

npoBepka nonmwkaromero koda DCDCu 1aTynkoB HaNPsKEHUS;
npoBepka ¢a3bl F u maTanka Toka ¢asel F; (s mectrdasHbIX TPHBOIOB)

npoBepka nossimaroniero kodya DCDCu natyukoB HaNpsHKEHUS,

N N N N N N R RN

mpoBepka ¢asbl A u matuuka Toka (assr A.

B npouecce TCCTUPOBAHUA HpCO6pa?>OBaTCJ'II> BbIBOAWT HA 3KpaH ITyJibTa OIICPATHB-

HOTO yIpaBiieHus1 uHpopmalmio o0 3Tane Tecta B BUjae andaBUTHO-IU(POBBIX HA-

nuceii (“1dCdC”, “FASAL”, “1dCdC”, “FASA2",u 1.1.).

Cnegyer oOpaTuTh BHUMAaHUE, 4YTO IMOCIE€ TECTUPOBAHUS IMOHUKAIOLIETO KIIIOYa
DCDC nanpspkeHre Ha €eMKOCTSIX CYIIECTBEHHO MEHbIIE, YEM IOCJIE TECTUPOBAHUS
MOBBIIIAIONIETO KIitoua. B ciiydae oTCyTcTBHsI 0OpaTHOM CBSI3U MO AaTYMKY Toka (da-
36 A B MOMEHT €€ TECTUPOBAHHMS TOCJIE MPOBEPKU MOHMKAIOIIETO KIF0Ya 3HAYEHUE
HEOTPAaHUYEHHOTO TOKa OyJeT HEeIOCTATOYHBIM, YTOOBI MOBPEIUTH IBUTATENIO WU
BbI3BaTh CpabaThIBaHKE allapaTHOM 3allUThI Kitoua uHBepTopa. [losTomy kK MOMeEH-
Ty, KOTJIa TOCJ€ TeCTa MOBBIMIAOLIETO KIII0Ya BBIMOJHIETCS TecT (pa3pl A 1y pas-
PAAKM BBIXOJHOM €MKOCTH Y>K€ YCTAHOBJIEHA MCIIPABHOCTH JAaT4yMKa TOKA U CUCTEMA
rapaHTUPOBAHO TMOMAJET B PEKUM TOKOOTpaHUYEHUs, O€30MACHBIN JJIs JBUTATENS U

HE CO3JIa0IUI TONOJHUTENbHOM aBapuiiHOM HAarpy3KH Ha IPeoOpa3oBaTeb.
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[Tocne mpoxokaeHus: TeCTa CUCTEMA MOMAAAaeT B PEXKUM MPOBEPKU (Ha3HUpOBKU JBU-
rarens u Hactporku JIIIP. Beixon u3 pexmma ocymiecTBIIETCS IO KOMAaHE OIepa-

Topa.

B mponecce Hamagkm OJIOKOB yIpaBieHHUS HAa HWCHBITaTeTbHOM cTeHae WHcTtuTyTa
buonoruueckoro Ilpubopoctpoenuss PAH ropona Ilymuno 6wuta orneneHa 3¢ dex-
TUBHOCTb JTAaHHOTO METOJa MPOBEPKH. BBIABISICS Hempomnail pe3suCTUBHBIX JIE€MEH-
TOB JaTYMKOB HAIPSOHKEHUS W TOKA, OOPBIBBI U HEMPABUIIHHBIC MOJIIPHOCTH YIIpaB-
JISIOLIUX MTPOBOJIOB, HEPAOOTOCIIOCOOHOCTH IJIAThI APAaiBEpOB M3-3a MOMAJaHUs JIaKa
Ha COCAMHHUTENBHBIA pa3beM. B mporecce 3kcruryaranuu, Ha JaHHBIM MOMEHT, HE
BBISIBICHO HU OJIHOTO CJy4yas HEWCIPABHOCTH OKAa3aBIICHCS pPE3ylbTaTOM HeIpa-

BUJIbHOM AUArHoCTUKHU CUCTCMbI aBTOMATHYCCKOI'0O TCCTUPOBAHM.
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4.3. TlocTpoeHue cHCTEMBI MPOrPAMMHBIX 3aIIHUT Mpeodpa3zoBaTeis

[TpuHLIMIIBI TOCTPOEHHUSA 3aIIUT B JIaHHOM cepuu OJIOKOB YMpaBiE€HUS! CYIIECTBEHHO
OTIIMYAIOTCS OT 3aJ0KEHHBIX B OOIICTIPOMBIIINIEHHBIX MpeoOpa3oBaTesiX AJis aCUH-
XpOHHOTrO npuBoja. [Ipu aHanu3e aBapUHBIX CUTYyallMil CIEAYET pa3indyaTh KPUTHU-
YeCKUe aBaphH U aBapHH, BIEKYIIHE 32 COOON CHMKEHHE MPOU3BOAUTEILHOCTHU MPH-

BOJIA.

B cnyuae aBapuii nepBoro tumna, NnpuBoJ HEOOXOJUMO OCTAHOBUTbH U HE JIaTh MOJIb-
30BaTeNI0 MEPEKOH(PUTypUPOBaTh MapaMeTphbl MPHUBOJA TaK, YTOObI OH CMOT 3aIlyc-

TUTB IIPUBOJI CHOBA.

B cmydae aBapuii BToporo tuma, He00X0IUMO 00eCIIeUnTh UACHTH(PUKAINIO aBApUH
¥ 1100 Ha MPOTPAMMHOM yYPOBHE aBTOMATHYECKH OTPAaHUYHTHh HEOOXOIUMBIE Tapa-
METPHI IPUBOJA, JIUOO MPEAOCTABUTH IMOJIB30BATEII0 BO3MOKHOCTh, TPOAHATH3UPO-
BaB aBapHIO, BKIIOYUTH IPUBO]T B PEKUME MTOTHONW WM YACTUIHOU PabOTOCTIOCOOHO-

CTH.

B kaudectBe mpumepa mepBOro TUIA aBapuil MOKHO MPUBECTH OTKA3 AATYUKOB Bbl-
XOJHOTO HANpPSHKEHUs, KOT/la KOHTPOJUIEp HE MOXKET CTaOMIM3MPOBATh BBIXOJIHOE
Hanpspkeane DCDCA4ipeobpa3oBatersi, Tak Kak HE UMEET O €ro 3HaYeHUH J10CTaTOu-
HOW MH(pOpMAIUH, HATIPUMED, B pe3ysbTaTe O0TKa3a OJHOTO U3 JATYUKOB BBHIXOJHOTO
HaMpsHKEHUST WK X OOJIBIIOTO paccoriacoBaHus. ABapHsi olmacHa T€M, YTO HEKOH-
TPOJIMPYEMOE MOBBIIIEHNUE BBIXOJAHOTO HAIMPSIKEHUS MPU OTCYTCTBUU WJIM HEUCITPaB-
HOCTH OOpaTHOM CBSA3M BBI30BET OTKA3 BBIXOJHON KOHJEHCATOPHON OaTapeu, yToO
MPUBEIET K MOJHOMY BBIXOAY M3 CTPOsSl BCEro mpeoOpa3zoBaTessi, C CHIIbHBIM 3a]IbIM-

JICHUCM MCCTa SKCILTyaTaliuu OJ10Ka YHPaBJICHUS.

[Tpumep BTOpOTO THTIA aBApUil MOKHO TTPUBECTHU U3 MPAKTUKU HAIAJIKU OJIOKA yIpaB-
nenus 32,5kBT1. Bo Bpems Hanaaku Obl1 00HapYKeH nepekoc ¢asbl, a Mocje aHallu-
3a OBLJIO BBISIBJICHO, YTO OJHA M3 (a3 mpuBoja He ympasisiercs. [Ipu aTtom mpuBoa

q)YHKHI/IOHI/IPOBaJI B HOPMAJIbHOM PCKHMME MW BbiAdBajl IIOJHYIO MOIIHOCTb IIpW Ha-
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NPSDKEHUW TTUTaHUS JBUTATesl Ha npuOmm3utensHo 15% OombiieM, 4eM B HOMH-
HAJIBHOM PEXHMME Ha JaHHOH cKopocTH. Ommpasch Ha JaHHBIH pUMEp, MOXKHO YT-
BEP)KAATh, YTO B YCJIOBHUSAX CICIUAIBLHBIX MPUMEHEHUN BO3MOYKHA CHUTYallWs, KOT/a
paboTOCTIOCOOHOCTH MPUBOJA MTOTPEOYETCS B TOM WIJIM UHOM O0BEME JaKe MPH dac-
TUYHO HEHCIIPABHOM IPeoOpa3oBaTesic WK JIBUTATENIC, W, IPOAHAIU3UPOBAB THII 3a-

IINTHI, HCO6XO,Z[I/IMO AaThb ITOJIb30BATCIIIO BO3MOXKHOCTD 3allyCTUTDh IIPUBO/I.

B macTosammii MomeHT emie He chOpMYyIUPOBAHBI MpaBUiIa pa3/iejeHHs] TUIIOB aBa-
pUH, OIHAKO B MIPOTrpaMMHOM 00€CTIEUEHUH YKe TIPETyCMOTPEHBI J1Ba TUIIA TapaMeT-

POB: IMapaMeTpPhI IOJb30BATECIIA U CCKPETHBIC IMapaMETPhI.

[TapameTpsl MOIB30BATENS COAEPIKAT T€ BEITUYUHBI, KOTOPHIE MOTYT OBITh U3MEHEHBI
0e3 OMmacHOCTU MOBpEkJeHus npeolOpazoBarensi. CekpeTHbIe MapaMeTphbl COAEpKaT
HACTPOWKHU JOCTYIHBIE TOJBKO BBICOKOKBATU(DUIIMPOBAHHOMY OOCITYKHUBAIOIIEMY
MIEPCOHAITY, XOPOILIO pa3OUparoleMycsl B CTPYKTYpe CUCTEMBI yrpasienus. O01acTb

CCKPCTHLBIX MMapaMETPOB OKa3bIBACTCA JOCTYIIHA ITOCJIC BBOAA KOAA JOCTYIIA.

Jlia aHanm3a MpoOUCXOMIINX HAa 00BEKTe aBapuil B MporpaMMHoOe oOecredeHue 3a-
JIOKEHO BeieHHe OaHKa aBapwii M MOJICYET BpeMEeHH HapaOoTku Oyoka. bank aBapwmii
cocrouT u3 103anuceit, COCTOSIIMNX U3 IBYX MOJEH: BpeMs HApaOOTKU B Yacax M KOJ
aBapuu. baHk mapamerpoB 3amoiHsercs mo npunuuny FIFO (mepBbiii Boiemimmii
BBIXOJIUT TMEPBBIM) U XPAHUT MOCIEAHUE ACCATh aBapuid. [I[pocMoTp OaHKa BO3MOXEH

CO BCTPOEHHOTO ITyJIbTa OIIEPATUBHOIO YIIPABIICHMUS.
PaccMOTpyUM THUIIBI 3a1UT, PEAIM30BAHHBIE B CUCTEME YIIPABIICHHUS.

Zamuta “FOOL1” mpoucXoauT B TOM ciy4ae, €ClId HampshKeHHe mpeodpazoBaTest HU-
K€ 3aJJaHHOTO MOPOrOBOr0. DTa 3aIUTa CIYXKUT U UICHTU(DUKALUY CHUKEHUS Ha-
NpsOKEHHS Ha BXOJ1e IpeoOpa3oBaress, Tak Kak padoTa Ha MOHWKEHHOM HaIpsHKEHUN
MOJKET BbI3BaTh IeperpeB 0yioka. Bropas QpyHKuMs 3amuThl, CIEAUTH 3a UCIPABHO-
CTBIO JIaTUYMKA HANPSHKEHMS, TaK KaK €ro OCHOBHAS 3alUTHAs (QYHKIHS — CIEIUTh
3a BXOJHBIMHU IEpEHANpPsKEHUSIMHU U TPU MX BO3HUKHOBEHUHU BBIKIIIOYATH Mpeodpa-
3oBaTenb. CiaenyeT OTMETHUTh, YTO B HEIITATHOM CHUTyallid, MOXET MOTpeOOoBaThCs

pa60Ta 0J10Ka Ha MOHIKECHHOM HAampsKCHUM, HO IMOJHOCTBIO MCKIIIOYAaTh KOHTPOJIb
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9TOro JardrkKa HCJIb3d, IIO3TOMY YCTaBKa Cpa6aTbIBaHI/I$I 3alIUTBI PEryjinpycMa a0

onpexaenenHoro npeaena (oxoo 100B).

CJICILYCT OTMCTUTDL, YTO 3alllTa IMOHMKCHHUA HAIIPSIKCHUA IMUTAHHA W IOTATHOC OT-
KIIFOUCHUC PA3JIMYANOTCA, U 3allMTa INOHWIKCHUA IMUTAHUA HA IMPOTKCHUU TPEX CC-
KyHI OIIPCACIISCTCA KAaK BBIKIIIOUCHUC IMUTAHHA, OJHAKO €CJIM HAIIPSXKCHHUC ITHUTAaHUSA
TaK W HC IIPOIaJ0, a CUCTEMA YIIPAaBJICHHA, COOTBETCTBCHHO, HC OTKIIOYHIIACh, TO
CUHUTACTCs, YTO IMPOU30IIa ITPOCaAAKa HAIMPAKCHUA TUTAHUA, KOTOPAsd 3aCHUTBIBACT-

cs apapueit FOO1.

3amuta “FO02” moka3bIBaeT, 4TO HAIPSHKEHUE HA BXOJ€ MpeoOpa3oBaTelis CIUIIKOM
BBICOKOE. JTO MOXXET MPOUCXOJUTH MO MPUYMHE UMITYJIHCHOTO KOMMYTalMOHHOTO
NepeHanpsHKeHns, 1 Ha MOMEHT BO3HUKHOBEHHUS 3TOW aBapHM MPHUBOJ JOJKEH BbI-

KIIFO4YaTbCs.

3ammTa “FO03” BO3HUKAET TOJBKO B MOMEHT TECTUPOBAHUS MPeoOpa3oBaTesis, eCiu
YCTaHOBJIEHO, 4TO ToHWXawmuil kiaou DCDCHipeoOpazoBaTens He YNpaBisieTcs

HJIN HCHUCITPABHBI 00a AaTIUKa BBIXOAHOT'O HAITPSIPKCHUA.

3ammura “FO04” BO3HHMKAeT MPU PacCOrIaCOBAHUM CHUTHAJIOB JIATYUKOB BBIXOJHOTO
HaIpPsHKEHUST OOJIBIE JOMYCTUMOTO. MOKET BO3HUKATHh MPU OTKA3€ OJHOTO W3 JaT-
YUKOB BBIXOJHOTO HAIPSHKEHUS WM MPU Pa3HbIX KOADPUIIMEHTAX YCUIICHUS JaT4yu-
ka. Takxe cpabaThIBaHME 3TOW 3alTUTHI OBLJIO BBISBICHO MPU HEUCIPABHOCTU CHAO-
OepHoii nenouku noxmwkaromero kiaoya DCDCaipeobpazoBarens. B atom ciydae B
pe3yJibTaTe BO3HUKHOBEHHUSI BBICOKOUACTOTHOW TOMEXH OT TMEepeHanpsDKEHUsl Ha
kmoue AL BbgaBano gaHHbBIE ¢ MEPUOJUYECKOMN, MO MOCIEAOBATEIBLHOCTH O (-
POBKM  KaHaJOB, TOTPENTHOCThIO W TOKa3aHWs JABYX TOCIEIOBATEIBHO-
onpammBaeMbix kaHanoB ALII, cnensmum 3a ogHOM GU3UYECKON BEIMUUMHOM, MOTIIN
pasznudathcs Ha BenmuuHy 10 20% OT OCHOBHOTO JMama3oHa. JTa 3alluTa SBISICTCS
OCHOBHBIM METOJIOM OOHapy>KeHHsl 00pbIBa OOpPAaTHOM CBSI3U MO BBIXOJHOMY HaIpsi-
YKEHUIO, TIO3TOMY K HACTPOMKE MaKCUMaJbHO-BO3MOYKHOTO PacCOTIaCOBAHUS J1aTuU-

KOB HY’KHO OTHOCHUTBLCS OUCHb OCTOPOIKHO.
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3amura “FOOS” BO3HMKAaeT TOJMBKO B pEXUME TECTUPOBAaHUS MNpeoOpazoBatTens U

CUTHAJIM3UPYECT O TOM, YTO HOBBIIHaIOHII/Iﬁ KJIFOY HC YIIPABJISACTCA.

3ammuTa “FO06” KOHTpOJIMpPYET MaKCUMaJIbHOE 3HAYEHHE BBIXOAHOTO HAIPSIKECHHUS.
Bosnukaer, ecnu mo KakuM-Tn00 MpUYMHAM HaIpsKEHUE Ha BBIXOJE TpeoOpa3oBa-
TEJsI IPEBBICKIIO YCTAHOBIEHHBIA Mpeell, U MPeAoTBpaIlaeT nepeHanpsHKeHNe BbI-
XOIHBIX €MKOCTEH. 3amuTa MOXKET BO3HUKATh JHOO M3-3a MEPEerpy3KH JBUTATEINS,
KOT/Ia I TOJIEPKaHUsI CKOPOCTH PETYNIATOP MPHUKIAABIBACT K JABUTATEIIO0 HAIpS-

JKCHUC CYIICCTBCHHO 0oJIbIIIe HOMHHAJIBHOTO.

3amuta “FOO7” Bo3HMKAET MpH BBIXOJIE TOKA OJHOM U3 (a3 3a JOMyCTUMBIN Ipee B
peXHUME TOKOOTPAaHUYCHHSI. DTO MOKET MPOUCXOIUTH, €CIIN MPOUCXOIAT COOH MO Ka-

Haiy JIITP 1 HeBepHO ompenensieTcss yroy noja0keHus poTopa.

3amuta “FO1N” BO3HMKAET TOIBKO BO BpeMsl TECTHPOBAHUS MPe0Opa30BaTENs U CUT-
HaJIM3UPYET 00 OTCYTCTBUU yIpaBieHHs N-0M ¢azoil uHBepropa. [IpuynHoii npouc-
XO0X/IE€HNS TOJOOHOIN aBapuu MOXKET NOCITYKUTh OOpbIB (pa3bl ABUTATENS, a TAKKE

BHYTPEHHHUE HEHCIIPABHOCTU MPeoOpa3oBaTes.

3ammuTa “FO2N” Bo3HUKAET TOJBLKO BO BPEMsl TECTUPOBAHUS ITpeoOpa3oBaTesis U CUT-
HAJIM3UPYET O TOM, UYTO B N-Oi ¢aze HE HCTpaBeH AATYMK Toka. [IpuunHO BO3HHK-
HOBEHUS 3TOM aBapuu MOXET ObITh MOBBIINIEHHOE CONMPOTUBJICHUE (Pa3bl JBUTATEIS

WM BHYTPEHHUE HEUCIIPABHOCTH MpeoOpa3oBaTes.

3amuta “FO3N" BO3HUKAET TOIBKO BO BPeMsl TECTHPOBAHUS MPe0Opa30BaTeNs U CUT-
HaJIM3UPYET, YTO TP MOMBITKE MPOBEPUTH N-00 a3y B CUCTEMY YIpaBICHUS TPH-
1IeJl CHTHAJ allapaTHOM 3allyThl CHJIOBOTO MOAYJA. IIprYMHON BO3HUKHOBEHUSA
ATOM aBapvM MOXXET OBITh MOHWKEHHOE COMPOTUBICHUE OOMOTKH (ha3bl BHUTATE,

KOPOTKOC 3aMbIKaAHHUEC HA BBIXO/C r[peo6pa3013aTeJ1;1 WJIM BHYTPCHHAA HCUCITPABHOCTD.

Zamuta “FO37” n “FO38” BO3HUKAIOT TOJBKO BO BpeMsl TECTUPOBaHUs peoOpa3oBa-
TEJIl ¥ CUTHAJIM3UPYIOT O MPUXOE anmnapaTHON aBapuy CHIIOBOTO MOAYJS BO BpeMs
TECTUPOBAHUS TIOHMKAIOLIETO WJIM MOBBIIMIAIONIETO KII0Ya COOTBETCTBEHHO. [Iprun-

HOW BOBHUKHOBEHHUS aBapUHU MOXKET ObITh BHYTPEHHSAS HEUCIIPABHOCTb.
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3amuta “FO41” BO3HUKHOBEHHE €€ B IITATHOM pexXUMe He Bo3MOxkHO. Ko curnanu-
3upyeT 00 oOpalieHn K 3ape3epBHPOBAHHON MPOIEAype 0OCTyKMBAaHUS MPEPhIBA-
HUS, HE TIPEyCMOTPEHHOH B cucTeme yrpasieHus. OueBUIHO, YTO MOA00HAs CUTYya-
IIUs1 BO3MOYKHA TOJIBKO MPU YCJIOBUU CUJIBHBIX TOMEX, YTO HU pa3y He HaOJII0aloCh,

" IIpY BOBHUKHOBCHHNHU OIOKH B IMporpaMMHOM 00eCIICUeHNH.

3ammuta “FO42” Bo3HMKAET, €clii TporpaMMa BBITTOJHSAET HEJIOMYCTUMYIO OIEpaliuio
YTEHUS WM 3alich. B mTaTHOM pekuMe 3aluTa BOSHUKATh He JOJDKHA. B mporiecce
OTIIQJIKU TPOTPAMMHOTO OOECTeUeHHUsl CpabaThlBaHWE JaHHOM 3allUThI MO3BOJISIIO

OTCIICKUBATh OMIMOKU MTPOTrPaMMHOTO oOecrieueHus: U 3PPEKTUBHO UX YCTPAHSITh.

Zammra “FO50” Bo3HMKaeT mpu cpaOaThIBAHWU AaMIapaTHON 3alIUTHl KaKOTO-JIHOO
KJII04Ya B Tporecce paboTsl mpeobpazoBatens. [IpuunHol aBapuu MOXKET OBITH KO-
POTKOE€ 3aMbIKaHUE B JBUTATENE, TIEPETPEB MOIYJIS UJIM BHYTPEHHSISI HEUCTIPABHOCTH

npeobpazoBaTesi.

Zamuter “FO051”, “FO052” u “FO53” BO3HUMKarOT mpu cpabaThIBAaHWU aIMapaTHOTO
JIaT4YrKa nepeHanpspkeHus. [ Oosblield HaIeKHOCTH CUTHAN 3aIUTHl MPUXOIUT
Cpa3y Ha TpH MPUEMHHUKA, U HOMEpP 3aBUCHUT OT TOTO, M0 KAKOMY U3 MPUEMHHUKOB aBa-
pust ObuTa 3aduKcUpoBaHa NepBoii. CUTHAN MOSBISIETCS B CITydae UMITYJIbCHOTO KOM-
MYTallMOHHOTO TIEPEHAINPSKCHHsI Ha BXOJIe MpeoOpa3oBaTelis U CIy>)KUT CUTHAJIOM K
3alMpaHuIo KITIOUe DCDCipeobpazoBatesi. Bxonnas 1eTh
DCDC-ipeobpazoBartens BoimoiaHeHa Ha kmtouax IGBT ¢ nanpspkeranem 1200BobT.
[Ipu nepenanpspkenun B 1400 BonbT, yCTaHOBIEHHOM B TEXHMYECKOM 3aJaHUH,
BXOJIHBIE KJTFOYM MOTYT BBIJIEPKAaTh TOJIHKO B TOM CIIydae, €ClId TOK JPOCCEeNsi paBeH
Hyo (nHaye oOpaTHbIA aroa K2 oka3bIBacTCs OTKPHIT, M BCE HANPSDKEHUE MPUKJIA-
JIBIBACTCSl K MOHMKAMOIIEMY KIIFOYY) W JiBa KJIFOYa OKAa3bIBAIOTCS BKJIFOUEHBI MOCIIE-
JIOBATEIHHO, TIO3TOMY BaXKHO CBOEBPEMEHHO OTPEarupoBaTh HA JAHHBIA THUIT aBapUHU

" CHATHb CUT'HAJIbI YIIPABJICHUS, YTOOBI TOK APOCCEIIA YCIICT IIPEPBATHCA.

3ammura “FO60” BO3HUWKaeT, eclid TPHUBOJ NPEBLICKUI MaKCHUMalbHO-IOMYCTUMYIO
CKOpOCTb BpAaIlICHMs. Y CTaBKa MAKCHUMAJIBHOW CKOPOCTH 3a1aercs napamerpom. MHo-

r7la aBapysi BOZHUKAET MPU HeNpaBuiIbHOM HacTpourke JIITP.
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Zamutel “FO7N" BO3HUKAIOT MPH MPEBBIICHUN MaKCHUMAaJbHO-IOIYCTUMOTO 3Haye-
HUS TOKa B N-0i ¢aze asurarens. [lapameTp cpabaTeiBaHMs 3aIIMTHI HACTPAUBAETCA B
mUpokux npeaenax. B ommune ot 3ammtel “FOO7”, naHHas aBapus aHaau3UpyeT HE

MI'HOBCHHOC, a HCIZCTBYIOHICC 3HAa4YCHHUEC TOKaA.

Bamutel “FO8N” Bo3HMKaIOT mpH nepekoce (a3 apurarens (Hampumep, npu oOpbIBe
¢a3el). N ykaspiBaeT Ha HOMEP (a3bl, ASHCTBYIOIIEE 3HAUCHUE TOKA KOTOPO# OTINYa-
€TCSl OT CPEIHEr0 3HAYEHUS JCUCTBYIONIMX TOKOB BceX (ha3 OoJbIe 4eM Ha Moporo-
BOe 3HaueHue. [Ipenen 3ammThl MOXET OBITh BBICTABIIEH B IIMPOKHX Tpeiesiax Ha

CJIy4Yaid, €ClTi JIBUTATeNb OyaeT padoTaTh B HEIITATHOM PEKHUME C MEHBIIIEM YHCIIOM
das.

3ammuTa “FO90” Bo3HMKaeT Mpu AJIUTEIBHON Meperpyske npeodopazoBarelis Mo Jeu-

CTBYIOITUM TOKaM (a3 U CIIY>KHUT JJIsl BpeMsI-TOKOBOW 3amuThl aBuratess. [locTosH-

Hast BpCMCHHU HACTPAMBACTCA KaK IIapaMETpP CUCTEMBI yr[paBJICHI/Iﬂi.
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Puc.4.3.1.IlocTpoeHune «MeqIeHHBIX» TOKOBBIX 3aIUT

¥ B KOHEYHOI BepCHH JAHHbIH THII 3aIIHTHI 310%CH, HO OTKIIIOYCH, TAK KAK IPHBOJ HE JOMYCKAET PaGOTHI B PEXKHUME
TIeperpy3KH CPEeICTBAMH aIalITHBHOTO PETYIATOPA CKOPOCTH.
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Ha puc.4.3.1. nokazana CTpyKTypHas CXeMa TOCTPOCHHS «MEIJICHHBIX» TOKOBBIX
3amuT s 6-¢pasnoro npuBoga. s S-pasznoro mpuBoga cxema OyIeT OTIMYATHCS
K03 PUIIMEHTOM yCpEeTHEHHSI K OTCYTCTBUEM PACUETHOT0 3HaueHus Toka (asel F. Ha
CXeMe TIOKa3aHa BPEMSTOKOBAs 3aluTa B MOJHOM O0BEME, a 3allUThl NEpPeKoca H
MaKCUMAaJIbHOTO JIEUCTBYIONIETO TOKa (ha3bl M300paxKeHbl TOJIBKO JUIs 0J1HOM (a3bl. B

peanbHOM cucTeMe yrpaBJieHUsl OHM MPUCYTCTBYIOT B KaHallax Bcex (as.

Jlna ananm3a mepekoca (paspl Oepercs 3HaueHUE TOKa KOHKPETHOH (has3bl U CpeaHee
3HaYeHWe TOKOB BcexX (a3. Takas mpoBepka peann3yercsi CyIECTBEHHO MPOIIe, YeM

noda3Hoe cpaBHEHHE.

Tak kak pacyeT IeHCTBYIOIIETo 3HaUeHUs (Da3HBIX TOKOB MPOU3BOIUTCS Ha OOJIBIIOM
untepBasie Bpemenu (~0,8 cexyHbI), TO OTMagaeT HEOOXOIUMOCTh YCTAHABIMBATD

(GUIBTPBI B KAaHAJBI 3aIUT MepeKoca (a3 1 MAKCUMAIBHOTO JIEUCTBYIOIIETO TOKA.

Bamutel “F1NN” Bo3uukaroT, eciu ¢ TP npuiinen HecaHKIIMOHUPOBAaHHBIH Koa (NN)
noJioskeHus (cMm. 2.2.3).ABapuio Heb3ss 00OKWTH YCTaHOBKOM MapaMeTpPOB MPUBOIA U
JUTSL pa3penieHus: oHa TpeOyeT anmapaTHOro BMEMIATEIhCTBA B HACTPOUKY TIJIaThI 00-

pabotku curnanos J{I1P.

Zamutel “F201” o “F207” BkItOYEHBI AJ1 KOHTPOJIS BHEUTHETO TEXHOJIOTHYECKOTO
oOopynoBanus npuBoja asuratens 25kBrt. PaccmaTpuBaTh 0cobeHHOCTH MOCTpoOe-

HHUA JAaHHBIX 3alIMT B paMKax I[HCCCpTaHPIOHHOﬁ pa6OTBI HC NMCCT CMBICJIA.
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BniBoabI O rJ1aBe

1. Pa3zpaboTana MeTO/IMKa aBTOMATHU3UPOBAHHOTO TECTUPOBAHUS KOHTPOJUIEPOB CHC-

TE€MbI YIIPaBIEHUS U pa3pab0TaH UCHBITAIbHO-aTTECTAIIMOHHBIN CTEHI.

2. Pa3zpaboTaHa MeTOAMKA aBTOMAaTU3UPOBAHHOIO TECTHUPOBAHUs MpeoOpa3oBaTelis B
COCTaBe MPHUBOJA, MO3BOJIAIONIAS MPOBEPUTH (HYHKIIMOHHPOBAHHE BCEX YKU3HEHHO-

Ba’KHBIX Y3JI0B.

3. Pa3paboTan KOMILIEKC MPOrpaMMHBIX 3alIMT MpeoOpaszoBarenieil ¢ pasjesieHueM
KPUTHYECKUX U TUATHOCTUPYIOIIUX 3aIIUT C BO3MOXXHOCTBIO AKCIUTyaTaluu MPUBOJIa

B CJIy4a€ BOZHMKHOBCHU S HCIITATHBIX CHTyaHHﬁ.

4. 3P PeKTUBHOCTH CPEACTB TECTUPOBAHUSA KOHTPOJIS U IUArHOCTUKU MPUBOJIA U CUC-

TCMbI YIIPABJICHHA ObLIa AOKa3aHa Ha IIPAKTHUKCE.



