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Bo3MoxHOCTb
KOMNNEKCHbIX UCNbITaHUM

Ananwusatop asuratenen EXP4000
06MafaroT LMPOKUMU PYHKLIMOHATb-
HbIMW BO3MOYXKHOCTAMM MR TECTUPO-
BAaHWA 3MNEKTPOABMUraTeNien 1 oTeeda-
€T CaMbiM BbICOKMM CTaHaapTam
kavecTsa. OH paspaboTaHbl cneum-
anbHO A9 KOHTPOISA 3@ CUMOBLIMK Lie-
NAMM, 06LLIMM COCTOAHUEM BUraTens,
€ro Harpy3Kow v NPOM3BOOMTENbHO-
CThbH HEMOCPEeACTBEHHO HA MPOM3BO/-
CTBE, M MO3BOMNAMOT ONepaTopy NpoBo-
[IMTb KOMMMEKCHbIM aHanus obLen
bYHKLUMOHANBHOCTH ABUraTens. 3Tu
yCTponcTBa obecneymsaroT BO3MOX-
HOCTb YAaNIeHHOrOMOHWUTOPHHTa U3
LleHTPpa ynpaBneHus 3neKTpoasura-
TensMu unu yepes EP-coeguHenue.
MUTaHWe K HUM NoOaeTCs OT akKyMy-
naTtopHok 6aTapeu. YctpoincTea 6es-
onacHbl B padoTe 1 0651a0aroT BbICO-
KOW HaeXHOCTHHO aXKe B CaMbiX
CNOXKHBIX YCNOBUAX.

HenpepbiBHoe
COBEpLLEHCTBOBaHHWE

HenpepbiBHOE COBEPLUEHCTBOBAHWE
¥ HOBble Pa3paboTKu eMOHCTPUPY-

TlMHamMmyeckmnn
aHANM3aTop ABMraTeneu

EXP4000

FOT HaLLe CTPeMEeHHeE K BbICOKOMY Ka-
4ecTBY M HafexHOCTH. [laHHble ycT-
pOMCTBA NO3BONIAHOT BLIABNATH

CHM >KeHWE NPOU3BOOMTENbHOCTH
3MeKTPOLABMraTenem v TeM caMbIM Co-
KpallaTb HEMPOM3BOOUTENbHbIE 3a-
TparThl, a TakXe onpeaenaTs 06Lyro
3 PEKTUBHOCTbL UCMOSb30BaHMs 060-
pyOoBaHMs, paccornacosaHue Ha-
FPY3KH, KONeboLLYHCS M KPaTKo-
BPEMEHHYIO NUKOBYHD Harpy3Ku.
OnepaTop nony4yaeT pe3ynbTaTthl He-
3aMeanuTenNbHO, YTO AaeT BO3MOX-
HOCTb paccyMTaTh pabouyro 3 dek-
TUBHOCTb M TOYHbIE 3HAYEHMS NOTEPb
3HEpruu.

KoMnnekcHbIKM aHanus

Yctporicteo EXP4000 BbinonHAT ceMb
OCHOBHbIX PYHKLIMK, KOTOPbIE NO-
MOraroT yNyYlnTb NPodHUNaKTUYeCcKoe
o6cnyskuBaH1e 3NeKTpoaABUraTenen.
OH BbIABNAOT BO3MOXHbIE NPOGeMb
CMNOBOM CETH, KOTOPbIE YXYLIatoT CO-
CTOAHWE 3NeKTpoABMUraTens, nposepsa-
roTpexkum paboTel gBUraTenen, otcne-
KWBAKT HArpysKky, cegaT 3a Npom3Bo-
IMTeNbHOCTLH 3MeKTPoABHUraTeNnen 1
paccyMTLIBAOT BO3MOXKHOE 3Heproche-
pexeHue.

Mporpamma, 3a10XKeHHas B HWX, BblOAET UH-
dopMaLmto 06 ypoBHE HanpsakeHus, BanaHce
HaNPAXEHWN, HENMHEMHOM M MOJTHOM MCKae-
HWK, COCTOSAHWUM POTOPA, MPOU3BOAUTENBHOCTH
nsuraTens, akcnnyaTtaunMoHHOM Ko3dpdULMeHTe
MoJsie3HOro AencTBus, ypoBHE Neperpysku no
TOKy, paBoyeM COCTOSAHUU, U3MEHEHUAX KPYTA-
LLlero MOMeHTa, Harpy3ke B CONOCTaBNEHWUM C
OPYrvMK OBUraTenaMuM U T.0. Bce 3aTv gaHHbie B
COBOKYMHOCTW NO3BOMAOT ONpeaenuTb UCTUH-
HOe COCTOAHME 3NeKTPOABMUIraTeNs U YCIOBKUS,
BMMAOLLME HA MPOM3BOAUTENBHOCTD
asuratens.
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YcosepLUeHCTBOBaHHAS
o6paboTKa 1 opraHusauma
NaHHbIX

Mocne 3aBepLUeHMs UCMbITAHWI OnepaTop
MOET COXPAHUTb UX PE3YNbTaThl N0 KaX-
[1OMY 3/1€KTPOIBMraTento B 0TAENbHOCTH.
Takoe pasfeneHue No3sonNgeT ynyywnTsb
TexHuyeckoe 0BCy>KMBaHUE, NOCKObKY
onepaTop Nofy4YaeT NPoCTON 4OCTYN K UH-
$OpMaLMK M BOIMOXHOCTb aHalM3upo-
BaThb rpacdukn. PesynbTaThl TECTUPOBAHUS
COXPaHAOTCA B CTAHOAPTHbLIX dopMaTa

X PENALMOHHBIX 6a3 faHHbIX TPOrpaMMbl
MS Access. [maBHas KoHCOMbNEeYaTH no-
3B0N19eT BbICTPO CO3aBaTh OTYEThI, KOTO-
pble NpefoCTaBA0T ONepaTopy BU3yanb-
HOE NoATBEePXKAEHWE COCTOAHMA
nsurarenem.

MNporpaMmHoe o6ecneyeHune nossonqaer
Nonb30BaTeso Co30aBaTh PasfuyHble
6as3bl AaHHbIX 418 OpraHu3aLm cobpaH-
HOM MHOPMALIMK B COOTBETCTBMM C 3aaH-
HbIMK crieludbUKaLramMu. Takol noaxomq
ynpoLlaeT nepefavy fAaHHbx 6naronaps
KOMMJIEKCHOM 06paboTke MHDOPMaLIMH.

O6nacTv TecTUpoBaHKA

UcTouHuK nuTaHmua

Hawwm nprbopsl BLISBNAOT NPOGeMbI,
CBfI3aHHbIE C HEONTUMATbHbLIM KAYeCTBOM
3/1eKTPOCHAGXKEHUS!, KOTOPLIE BIIEKYT 33
C060W AOMNOMHUTENBHYHO HAarpy3Ky Ha
anekTponBuratenb. OHW NO3BONAROT Te-
CTMPOBATh YPOBEHb HANPMKEHKA, BanaHc
HANPAXXEHWN, HENMUHENHOE UCKAXEHHe,
nonHoe (CyMMapHoe) MckaskeHue, MoLL-
HOCTb M FAPMOHMKY. ITH NPOGNEeMbl BO3HK-
KaroT No clefyroLLMM NPUUYKMHAM: Henpa-
BM/bHbIE HACTPOWKKM OTBOAOB CMITOBOMO
TpaHcdopMaTopa, HeBepHoe pacnpegene-
HWe 0HObA3HOM Harpy3ku, neperpyska
(HacbiLLeHKe) cunoBoro TpaHcdhopMaTopa,
NULLIHKWE YaCcTOTHO-perynupyeMblie 3nek-
TPONPMBOAbI HA LLIMHAX HU3KOMO HanpsXe-
HUsl, Ype3MepHble HerapMoHUYeckue Ya-
CTOTbI Ha YaCTOTHO-perynupyemMom
31eKTponNpuBode, HeAOCTATOK NMMHENHbIX
MHAYKTOPOB YacTOTHO-PEryMpyeMoro
3M1eKTPONPUBOAA, a TaKXKe HeJoCTaToK
WK pa3MblKaHWe KOMNEHCUPY HOLLIMX
KOHAEHCaTopOoB.

HenpepbiBHbIW MOHUTOPUHT
lporpaMMHoe obecrneyeHue 4is Henpe-
pbiBHOMO MOHKUTOpUHra CM3000 pgaeT BO3-
MOXHOCTb NOSIb30BATENHO NOMYYaTb AaH-
Hble ¢ 41 U3MepuTenbHOW TOYKK B peXnMe

peanbHoro BpeMeHu. Bo3aMOXHOCTb Takoro
HenpepbliBHOrO c6opa faHHbIX 3HAYUTE b~
HO obreryaet oBHapyXeH1e TaKUX Nepro-
[MYECKM BO3HUKAIOLLMX HeMCNPaBHOCTEN B
3MeKTpoaBUraTensx, Kak, Hanpumep,
3NeKTpHUYeckoe pasmbikaHue. MNonb3osa-
TeNlb CaMOCTOATENbHO MOXET HacTpamBaTh
nporpamMMmHoe obecneyerue, YTo noMoraeT
eMy B pexu1Me peanbHOoro BpeMeHmn cobu-
paTh M 06pabaTbiBaTh Pa3nUyHbIe faHHbIE,
MMEFOLLIME 3HAYeHWE ANA HOPMAslbHOW pa-
60ThI ¥ 3KCNyaTaLMK 3NeKTpoaBurarTe-
new. 3Ta nporpaMMa Tak»e nomoraet aHa-
NU3MPOBaTh NOTPEBNAEMYH) MOLLHOCTb 1
onpegensTh aKTUYeCcKoe KayecTso
3NeKTPONUTAHKS.

Tok

ITU UCTbITAHUA BbISBNAOT NPOGNEMsl, CBS-
3aHHbIE CO BCEW TECTUPYEMOM CUCTEMOW.
OHu BKIHOYAHOT B ce64 neperpysky no Toky
M aCUMMETPUH TOKOB. ITH UCMbITAHNS
CnenaT 3a CoCTOAHMEM BCEN CUCTEMbI U Bbl-
ABNAOT NPOBMEMbI, CBA3AHHbIE C TOKOM.

CnekTp

I7a 06nacTb TECTUPOBAHMWSA BKITHOYAET B
ce6s UcnbITaHKe Namenen potopa, onpe-
nenenue cnextpa V/|, geTekTuposaHHoro
cnekTpa v rapMoHuK. Haluu npubopsl no-
Ka3blBArOT 3aBUCMMOCTb TOKA M Hanpaxe-
HUS 0T YacToTbl. [laHHbIe TeCTbI NO3BONAOT
BbIABUTL NPOGEMbI HACKILLEHUS, MOBPEX-
LIeHHbIe NaMeny poTopa, NMULLHWE YacToT-
HO-perynupyemMsle 3NeKTPONpUBOoabLI Ha
LUMHE HM3KOT0 HaMPSXKEHUS, @ TaK Xe Me-
XaHW4YeCcKUe HeMCNPaBHOCTU.
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Bpalarowumi MOMeHT

OnpeneneHne U3MEeHEHWI KpyTALLEro
MOMEHTA 1 ero CrexkTpa no3sosigeT nosib-
30BaTenNto BLICTPO U 3 DEKTUBHO BbISBUTL
MHOrO4YMCIIEHHbIE Henonaaku. [aHHble
Te-CTbl NOMOraroT 0BHapYXWTb
MexaHWYyecKMe HeMCNpaBHOCTH,
KPaTKOBPEMEHHbIE Mepe-rpysku,
MexaHW4Yeckui gucbanaHc, U3HOC 1
nospexaeHue NoALMNHUKOB, PAKOBHHBI U
OpYrue HeMCnpaBHOCTU.

KoHTaKTbl

MporpaMMHoe oBecnedyenune ons
EXP4000 o6nagaet qononHUTENbHLIMM
dYHKLUMO-HaNbHBIMW BO3MOXHOCTAMM,
KOTOpble BKNHOYAtOT B ceBs nocTpoeHue
[nuarpaMm, oToBpaskeHue Toka 1
HaNPAKEHWA Ha KaXk-[0M U3 Tpex BbIBOAOB,
NOCTPOeHWE MMCTO-TPaMM rapMOoHKK,
M3MepeHne MrHOBEHHOTO HaNPSXKEHKS,
onpenenieH1e 4acToT, CUM-M eTPUK K
NOCTPOEHWE OCLUMMNOrpamMM ons
4aCTOTHO-PErynupyeMblx 3NeKTPONpPHUBO-
no8. [py KOMNNEKCHOM aHanM3e 3TW BO3-
MOYHOCTHM NMOMOTratoT BbIABUTL M3HOC MO~
LUMNHKKOB, AucBanaHc poTopa u
OTK/IOHEHWE OCH BPaLLIEHMS.

MOHWTOPHUHI YacTOTHO-PErynupyeMbix
anekTponpueofos (nononHMTenLHas
onuua)

[OMMMO NH0BbIX TPEXDA3HBIX ACUHXPOHHbIX

nsuratenen u rerepatopos EXP3000 mo-
ET OTCNEXMBATh PaboTy YaCTOTHO-pery-
NUPYEMbIX 3NEKTPO-MNPUBOLOBK CEPBOL-
BUraTesier NepeMeHHoro Toka. 3T TUnbI
fBUraTenen sceraa cosgasany npobrems
[N TexHnyeckoro nepcoHana. Cenyac ata
3afava cTana HamHoro nerye énarogaps
HaLLUMM NpUBopaM, KOTOpble NO3BONAHT
NPOBOAMTbL MX NOMHYH OMATHOCTHKY.

HenpepbiBHbIN MOHUTOPHHI

MporpaMmHoe obecneyeHue ans Henpe-
pbiBHOMO MOHMUTOpUHra CM3000 gaeT BO3-
MOXHOCTb NONb30BaTENHO NONYYaTh faH-
Hble ¢ 41 M3MepUTeNbHOM TOYKHK B pexuMe
peansHoro BpeMeHu. BosMoXHOCTb Takoro
HEnpepbIBHOTO cHOpa faHHbIX 3HAYUTE b=
Ho o6neryaet o6HapyXeHWe Takux nepuo-
[IMYECKM BO3HMKAFOLLIMX HEMCNPABHOCTEN B
3NeKTpoaBUraTensx, kak, HanpuMep,
3MeKTpUYeckoe pasMbikanue. Monb3osa-
TeNb CaMOCTOATENbHO MOXET HacTpanBaTh
nporpaMmHoe o6ecrneyexue, 4To noMoraet
eMy B PeXU1Me peanbHOro BpemMeHu cobu-
paTb 1 06pabaTbiBaTh Pa3fMyHbIe JaHHbIE,

UMEOLLME 3HaYeHWe ANa HopMabHOM pa-
60ThI M 3KCNyaTalmuW 3neKTpoaBurarTe-
nen. 3Ta nporpaMma Tak»xe nomoraeT aHa-
NU3MPOBaThL NOTPEBAAEMYHD MOLLIHOCTb U
onpeaensTh GakTUYECKOe Ka4ecTBo
3MEeKTPONUTaHKA.

AHanu3 TekyLMx npoueccos

CucTeMa GUHaMUYeCKOro MOHUTOPUHIa
anekTpoasuratenen EXP3000 Taxxe Bbi-
NOMHAET PacyYéT NepexoaHbIX NPOLIeCCoB C
NOMOLLbFO COOTBETCTBYHOLLENO UHCTPY-
MeHTa aHanu3a (Transient Analysis Tool).
MpUNOXKeHWe OTCNEXMBAET CPeaHeKBa-
ApaTHyeckoe 3Ha4eHMe ToKa U TpexdpasHo-
o HanpsxeHus. [1py NOMOLLM 3TOr0 NpK-
NOXEHUA MOXHO MacLUTaBMpoBaTh
rpacdUKM U CYUTHIBATH 3HAYEHWA U BPEMS
NpW HaBegeHWK Kypcopa Ha Touky. KpoMme
3TOr0, [aHHOE NPUMOXKEHUE NO3BONAET U3-
MepATb HaYabHbIM BpaLLarOLLMIA MOMEHT
M0 OTHOLLEHMWHO KO BPEMEHM. 3Ta dbyHKLMA
faeT BU3yanbHoe oTo6paxeHne aMnuTy-
Obl HANPSAXKEHUS, TOKA U KPYTALLEr0 MO-
MeHTa NpM 3anycke BMecTe CO BpeMeHeM
3anycka aBuratens. [1ocne oKoHYaHus 3a-

B Machiw ook View Cgtioes

NyCKa Ha 3KpaH BbIBeAYyTCA AaHHbIe 06
OKOHYaTe/NbHOM YPOBHE HaNpPAXXeHUA, TOKe
M KpyTALLEeM MOMEHTe.

J¢dPeKTUBHOCTL

YcTpownctso EXP 4000 BbirogHo oTnMya-
€TCS OT CBOWMX aHaNOroB BO3MOXHOCTbHD
PaccyYUTLIBATH NPOM3BOAMTENLHOCTL U Ne-
pMOL OKYNAEMOCTH U BbISBAATb HU3KO-
NPOW3BOAMTESNbHbIE 3NIeKTpoABUraTeny, a
3aTeM 3aHOBO PaCcCyMTbIBATL NEPUOL OKY-
NaeMoCTH NMPM 3aMEHE Ha HOBLIW 3N1eKTPo-
nsuratens. Ycrponcteo EXP3000 npesoc-
XOLMT Apyrue NpUBopsl Kak Mo TOYHOCTH
OLleHKM MPOU3BOAMUTENBLHOCTH, TaK U MO
NPOCTOTE ero 3KCNAyaTalUmu B NoNesbIX
YCNOBUSAX.
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TexHuyeckue cneuuquau.uu/

PYHKLMOHANBHOCTb

Mpeumywectea

Cneundpukaumnu

IncBanaHc HanpsaxeHui

O6LLee rapMOHUYECKOE UCKAXKEHHS
HanpshkeHus

Ko3ad . UckakeHWst cuHycouaans-

HOCTHW KPMBOM TOKa

lMonHoe conpoTHBneHue o6paTHoM
nocnefoBaTensHoCTH

BbiuncneHve ckopoctu

CmetwieHue ocu

lNpoBepka namenen potopa

lMonHoe conpoTuBneHue o6paTHoM
nocnefoBaTensHoCcTH

PacueTt y1cna o6opoTos

[pOUEHTBI HArpy3KkK Y NPOU3BOOMUTENBHOCTH
CnekTp HanpsikeHus

CnekTp ToKa

YpoBeHb Toka

3KcnnyaTauMoHHbIM KO3 PULIMEHT
NoNe3Horo fencTeus

MHdbopMauua 06 3nekTponuTaHuu
HenpepbisHbIi c6op AaHHbIX

TMpUnoxeHWe NOMCKA COXPAHEHHbBIX AaHHbIX
0-Scope

AsTOMaTHyYeCcKas $hasoBasi CUHXPOHU3ALWS
ABTOMaTUYECKOE NPOBEAEHUE UCTIbITAHMS C
0TCYETOM BPEMEHM

lMpoBeneHue UCNbITaHWs N0 HAXATUHO OOHOW
KHOMKK

lMpoBepKa NoALLMNHAKOB

TekyLLiee HaNpsXKEHWE NpU 3anycke
BenwuunHa Toka npwm 3anycke

KayecTBo nuTanms (3nexTposHepriu)

AxopMarbHas paboTa

TpaHcOpMaTopos

IMpobneMsl ¢ 31.coeanHEHUIMH

PoTop

- NOBPEXOEHHbIN CTEPXKEHb
(crepsxHu poTopa)

- AedeKTHbIE LWBbI

- CoMaHHble cTepxkHu (poTopa)

- 3KCLIeHTpUCHTET (BO3AYLLHOMO
3a3opa)

IMpobneMsl ¢ Harpy3Kow

- neperpyska

- npouecc

MexaHuyeckui

- NOBPEXAEHHE NOALUMNHWKOB

- HapyLUEeHWe LeHTPOBKM

- avcBanaHc BeHTUnaTopa

- yacToTa pemHst

- U3HOLLIEHHbIM MMNennep

-yacToTsl 3y64aTblx Konec

YacToTHO perynupyembiv

npueog

-Kayectso anektpocurHana

-Shorted IGBT's

-KoHTyp 06patHoK ceasm

-TexHonoruyeck1e faHHsle

-Hactporika/3anyck

Msirku ctapT

-Hacrporika/3anyck

-Haxoxpaerue HecnpasHocTen

SHeproayout

BxogHas MOLLHOCTb

MakcuManbHoe TecTUpyeMoe
HanpsxeHue (HenocpeacTBeHHoe
noakntoyexue)

TpaHcdopmaTopsl Toka
(nepenocHble)

CoefMHeHus — BUTOM Kabenb
BOEHHOro Knacca

CneundurKaumm KomnstoTepa

Macca

npOMbILIJﬂeHHI:Ie CTaHAApPThbI

110 - 250 B nepemenHoro Toka, 50/60 Iy
BCTPOEHHbIM 60K NUTaHSA

1000 BAC; 500BDC

0-10A,0-150A,0-1000 A, 0-3000 A

Pasbem 6roka nuTaHmsa (1)

HanpsxeHue: nepeHocHoe coeauHenwe (1)
Cvna Toka: nepeHocHoe coeguHenue (1)
MopT EP (1)

Pasbem natumka subpaumi (1)

Yectkui anck Ha 40 M6 —4200 06/M1H nmn
nyywe

512 M6 onepaTuBHOM NaMaTu
(pactumpsemas go 2 6)

Cpok pa6oTsl 6aTapew — 3 4aca Wnu Gonblue
0C: Microsoft Windows XP Professional unu
Gonee no3gHas Bepcust

USB 2.0

EXP4000 - 6,8kr

NEMAMG-1
IEEE 519
EN61000-2-2
EN 61000-2-7
VDE 839-2-2
VDE 839 -2-2
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