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OrPAHNYEHHASA TAPAHTUSA U OFTPAHUYEHUE OTBETCTBEHHOCTU
Ons kaxgoro npoaykta Fluke rapaHTupyetcs oTcyTcTBne aedekToB MaTepmasnos K
N3roToBMIEHMS MPU HOPMASIbHOM MCMOSb30BaHUK 1 06CnyxmnBaHnM. CpoK rapaHTUn OauH
rod, HauMHasi C aaTbl NOCTaBKW. Ha 3anyactu, peMoHT 0bopyaoBaHMsa 1 ycnyru
npeaocTaBnseTcs rapaHTus 90 aAHel. 3Ta rapaHTUsi AENCTBYET TOMbKO ANs
nepBoHa4asIbHOrO MNOKyNaTenst UK KOHEYHOrO MoJb30BaTeNs, SBSIOWErocs KIMEHTOM
aBTOpPM30BaHHOro pecennepa Fluke, 1 He pacnpocTpaHsIeTCs Ha NpefoXpaHUTENN,
oaHopasosble 6aTtapeun 1 Ha nobble NpoAyKTbl, KOTOPbIE, N0 MHeHuIO Fluke,
HenpaBUSIbHO UM HEBPEXHO MCMOMb30BaINCh, ObIIM M3MEHEHDI, 3arpPs3HEHbI NN
MOBPEXAEHbI BCNEACTBUE HECHACTHOIO C/yYasi UM HEHOPMasbHbIX YCII0BUIA paboThl Unn
06paboTkun. Fluke rapaHTupyeT, 4To NporpaMMHoe obecneyeHne byaet paboTtaTth B
COOTBETCTBUU C €ro (PyHKLIMOHaNbHLIMWN XapakTepUCTNKAMK B TeueHne 90 aHeR, 1 YTo
OHO MPaBWBLHO 3aMnMCaHo Ha MCMpaBHbIX HocuTensx. Fluke He rapaHTUpyeT, yTo
nporpamMMHoe obecneveHne 6yget pabotatb 6€30WMO04YHO 1 6e3 OCTaHOBKM.
ABTOpU30BaHHble pecennepsl Fluke paclumpaT aeicTBue 3Tol rapaHTUM Ha HOBbIE U
HEWCMO/Nb30BaHHbIE MPOAYKTbI TOIbKO AS1S1 KOHEYHbIX MOJSIb30BaTENEN, HO OHU He
YMONHOMOYEHbI PACLUMPATb YCIOBUS FapaHTUK UM BBOAUTb HOBblE rapaHTUHbIE
obszaTenbcTBa OoT UMeHU Fluke. MapaHTuitHas noaaep)xka NpeaoCTaBAsSETCs, TOMNbKO
€CNN NPOAYKT NPUOBPETEH Ha aBTOPU30BaHHOW Toproeoit Touke Fluke, nnu nokynarens
3anniaTii COOTBETCTBYIOLLYIO MeXayHapoaHyto LeHy. Fluke octaBnsieT 3a coboi npaBo
BbICTABUTb MOKYMaTeENO CYET 3a pacXoAbl Ha BBO3 3anacHbIX/CMEHHbIX YacTel, Koraa
NpOAYKT, NMPUOBPETEHHBIN B OAHOW CTpaHe, NepeaaeTcs B PEMOHT B IpYro CTpaHe.
FapaHTUIHbIE 0693aTenbCeTBa Fluke orpaHmyeHbl o ycMoTpeHuto Fluke BbiniaTom
MOKYMHOW LieHbI, 6ecrnnaTHbIM PEMOHTOM MM 3aMEHOIN HEUCTPABHONO NPOAYKTa,
KOTOPbI BO3BPALLAETCS B aBTOPWU30BaHHbIN cepBUCHbIN LieHTp Fluke B TeueHune
rapaHTMMHOrO nepuoaa.
[nsi nonyyeHusi rapaHTUIAHOTO CEPBMCHOMO 06CY)XMBaHKS 06paTuTech B 6avxaniimii
ABTOPU30BaHHbIN cepBUCHbIN LieHTP Fluke 3a HdoOpMaumel o NpaBe Ha BO3BpaT, 3aTEM
OTNpaBbTe NPOAYKT B 3TOT CEPBUCHBIN LIEHTP C OnncaHeM npobnemel, oniaT1e
noyToBble pacxoapbl U cTpaxoBky (®Ob nyHKT Ha3HayeHus). Fluke He HeceT
OTBETCTBEHHOCTM 3a NOBPEXAEHUS NPy nepeBo3ke. [locne ocylecTBeHus
rapaHTUMHOIO PEMOHTa NpoayKT 6yAeT BO3BpaLLeH MOKYNaTeso C onyia4yeHHoM
nepeBo3koi (OB nyHKT Ha3HaveHus ). Ecnn Fluke onpeaensieT, 4To HeMcnpaBHOCTb
Bbl3BaHa HEOPEXXHOCTLIO, HEMPaBUJIbHBIM UCMOJSIb30BAHMEM, 3arPsI3HEHUEM, U3SMEHEHNEM,
HEeCYacTHbIM CIy4aeM WM HEHOPMasbHbLIMK YCII0BMSIMU paboTbl 1 06paboTkuM, BkIoYas
3NEeKTPUYECKOe NnepeHanpsiXeHne 1M3-3a HecobntoaeHNs yKa3aHHbIX A0MYCTUMbIX
3HAYeHWI, UM 06bIYHBIM M3HOCOM MeXaHWYECKMX KOMMoHeHToB, Fluke onpeaennt
CTOMMOCTb PEMOHTa M Ha4yHeT paboTy Mocne NonyveHus paspelueHus. MNocne peMoHTa
npoaykT 6yAaeT BO3BpalLEH NMOKYNaTesto C OnfiaYeHHON NepeBo3KoM, U NOKyMnaTesnto
bynet BbI)CTaBJ'IeH CYET 3a PEMOHT U TPaHCMOPTHbIE pacxoabl Npu Bo3BpaTe (POb nyHKT
OTIPY3KH). . .
OTA TAPAHTUA ABNAETCA EAMHCTBEHHOW N UCKNIOYUTENBHOWU N 3AMEHSET BCE
OCTAJTbHBIE TAPAHTUWN, NPAMbBIE UJTN CBA3AHHBIE, BKJTKOYASA, MOMWUMO MPOYEIO,
CBA3AHHbIE TAPAHTU TOAHOCTW A4 NPOJAXU UM TOAHOCTU AN
OMPEAENEHHOW LIENW. FLUKE HE HECET OTBETCTBEHHOCTW 3A CNELUWAJIbHBIE,
CJTYYAUHBIE UM KOCBEHHBIE MOBPEXAEHNA U YLLEPE, BK/JHFOYAS NMOTEPKO
OAHHBIX, ABAAIOLLUMECS PE3YJIBTATOM KAKUX-TMBO AENCTBUU UK METOOB.
MocKoNbKY HEKOTOPbIE CTPaHbl HE A0MYCKAOT OrpaHUYEHNs CpOKa CBA3AHHOM rapaHTum
W UCKITIOYEHMUSI U OrPaHNYEHNsI CITyYaliHbIX MM KOCBEHHbIX MOBPEXAEHUN,
OrpaHWYEHMUS STOM rapaHTUM MOTyT OTHOCUTBLCA HE KO BCEM MOKynaTensM. Ecnm kakoe-
B0 NONOXEHME 3TON rapaHTUM NPU3HAHO CyAOM WKW APYTMM AUPEKTUBHbLIM OpraHoM
HaaIeXallen pUCANKLUMN HEAENCTBUTENBHBIM UM HE MMEIOLLMM 3aKOHHOW CWJlbl, TaKoe
Mpu3HaAHWE He MOBNUSIET Ha AENCTBUTENIbHOCTb MW 3aKOHHYIO CUMY APYIrMX MOSIOXKEHW.
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®az0BbIN CABUI MEXAY HAMPSHKEHMSAIMM .uuvvevrerrenernnnsnnnnnnnnsnnnns
DHEPreTUYECKNE XaPaKTEPUCTUKM .vuuriierrrneireersnesssennnnsssennnnns
NIMMYSTBCHBIE BXOADBI «.vvvvuuiserssnsssenssssssrssnsssssssnnssssnsnnnsaees
NMMynbCHbIE N CTPOOUPOBAHHBIE BXOAB .vvvvurierrernereennnansns
MY NIBCHBIN BBIXO/, «evvveerrreeeerseeereeesesessssssssssssssssssssnssssnnnns
BbIXOA CTPOO-MMMYIIBCA cvvuuieerrniiierrniesseeesnnessrnnnseseeannenas
11 (o] 01T N T oy =
MPOAOIKUTENBHOCTD UBMEPEHUST .eevvvneieerninserrnneessennnnns
XapaKTEPUCTUKMN MOLLHOCT M. eunienniianiernsrnsrnnsrnnssensssassnnssennss
MorpewHoCTb MOLWHOCTY ANst CUHYCOMAANBHOrO ToKa AN
moaenen 6105A n 6106A npu l—IaCTOTaX oT 45U go 65 I'y;
dakTtop MowwHOcT 1,0 (ppm) [ L
MorpewHoCTb MOLWHOCTY ANst CUHYCOMAANBHOrO ToKa A
moaenen 6105A n 6106A npu l—IaCTOTaX oT 45y oo 65 I'y;
dakTtop MowHOCTH 0,5 (PPM) [ e
MorpewHoCTb MOLWHOCTY ANst CUHYCOMAANBHOrO ToKa A
moaenein 6100B 1 6101B npu l—IaCTOTaX oT 45 'y ao 65 Ny;
dakTtop MowwHOcTH 1,0 (ppm) [ v
MorpewHoCTb MOLWHOCTY ANst CUHYCOMAANBHOrO ToKa A
moaenein 6100B 1 6101B npu l—IaCTOTaX oT 45 'y ao 65 Ny;
dakTtop MowHOCTN 0,5 (PPM) [ Lo
MorpewHoCTb MOLWHOCTY ANst CUHYCOMAANBHOrO TOKa A
mozenen 6105A n 6106A npu cyMMapHOM Koacbcbmu,meHTe
rapMoHuk 20 % u akTope MowHocth 1,0 (ppm) [ o.............
MorpewHoCTb MOLWHOCTY ANst HECMHYCOMAAMBHOMO TOKa ANst
mMozenen 6100B n 6101B npu cyMMapHOM Koacbcbmu,meHTe
rapMoHuk 20 % un akTope MowHocTth 1,0 (ppm) [ .............
XapakTepucTukn dnvkepa npu CMHycoMaanbHOM U
NPSAMOYrONbHO MOAYIMPOBAHHOM HarpsXKEHUM U TOKE ...........
XapakTepuCTUKN DAYKTYNPYIOLMX FTAPMOHUK ..uvvveerrnereernnansss
XapaKTepuUCTUKN NPOMEXYTOUHDBIX FAPMOHUK w.vuvrereraeeeeennanss
XapaKTepUCTUKM MPOBANOB/BbIOPOCOB .......cvvvvieernirirnieennnnnns
OnpegeneHne aMnIMTYAHbIX XapaKTepUCTUK
HECUHYCOMAANMBHBIX CUMHAMOB .uuuiiersieseerssssesssnnssssssnnsssssenns
MprMep C HECMHYCONAANBbHBIM HANPSXKEHNEM ....cvvueeeerrnneaeens
PacyeT NOrpewwHoOCTM KaXyLencs MOWHOCTU (S) «oovvvveveeeeeeeen.
MpuMep pacyeTa KaXKyLLENCS MOLLHOCTM covvvveeeeereeeeeeeeeeeeeenenns
PacueT norpelHOCTN MOLHOCTU (P) wuvvviieiriieiieiiiiieeeeenin e
MpuMep pacyeTa A1 MOLUHOCTM ..cvuuirniienieensennssrnssnnssrnnssnnsees
BUBTTMOMPAMMUS .cevvvie i e
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BBegenne

STanoHbl-kanubpaTopsbl anekTpuyeckon MowHocTu Fluke Electrical Power
Standard, nmMeHyeMble ganee "npubopsbl”, ABASIOTCA NPeUn3NOHHBIMK Nprubopamm
ANS KanMbpOBKM CHETUMKOB DNEKTPOIHEPTUN, A TakxkKe CTaHAapTaMu CpaBHEHUS
N U3MEepPUTENbHLIMU YCTPONCTBaMM ANSt ONPeAeNeHUst KOIMYECTBEHHBIX U
KauyeCTBEHHbIX XapaKTEPUCTUK SNIEKTPO3HEPT MK, MOCTaBASIEMON NOTpebuTensm.
B N1HelKy 3TanoHOB 3N1eKTPUYECKOM MOLLYHOCTM BXOAAT OCHOBHbIE NpUGOPSI
moaenein 6100B 1 6105A, a Takxke BcnoMoraTesbHble npnbopbl 6101B 1 6106A.

[Ipumevanmne

EC/in HE OroBOPEHO MHOE, TO CKa3aHHoe o mogesim "6100B"
OTHOCUTCH KO BCEM MOLESIIM CEMEUCTBA.

JTro60i1 13 NprbOpPOB MOXXHO MCMONb30BaTb AJ1S1 UBMEPEHUSI KAYecTBa M pacxoaa
3Heprumn B oaHoda3HoM anekTpuyeckon uenu. Mpu gobaBneHMn oT OAHOIO A0
Tpex BcnoMoraTtenbHbIX npnéopos 6101B nnmn 6106A cncteMy MOXHO pacLuMpuTb
[0 yeTblpexdasHoi. ns 6onbluei rmbkocTn ocHOBHble Moaenn 6100B n 6105A
TaKXXe MOXHO HaCTPOUTb KakK BCMOMOraTe/ibHble, MOAKHOYMB BHELLHWUI Kabenb.
Moaenu 6105A 1 6106A ABNSOTCA BbICOKOTOYHLIMM MOAUMDUKALNSMU
COOTBETCTBEHHO Moaenen 6100B n 6101B.

KoHnraxrtHas nHgpopmaymns o komnaHnmn Fluke

YTtobbl CBSI3aTbCs C koMNaHueln Fluke, MO3BOHWUTE MO OAHOMY M3 YKa3aHHbIX HUXE
TenedoHoB:

e Cnyxba TexHunyeckon noaaepxku B CLLA: 1-800-44-FLUKE (1-800-993-5853)
o Cnyxba kanmbposku/pemoHTa B CLLA: 1-888-99-FLUKE (1-888-993-5853)

e B KaHage: 1-800-36-FLUKE (1-800-363-5853)

e B EBpone: +31 402-675-200

e B dnoHuun: +81-3-3434-0181

e CwuHranyp: +65-738-5655

e /[ipyrve cTpaHbl Mupa: +1-425-446-5500

Mnu nocetute cant Fluke B UHTepHeTe: www.fluke.com.

[ns pernctpaunn Balwero npoaykTa 3anaute Ha http://register.fluke.com.

YT106bl NPOCMOTPETL, pacnevaTaTb UK 3arpy3nTb Camble NOCneaHne
[AOMOSIHEHMS K PYKOBOACTBY, NoceTuTe Beb-canT
http://us.fluke.com/usen/support/manuals.

Kpartroe mn3oxerne obLymnx rnpasns TEXHUKH

b6e3ornacHocru

B HacTosileM pyKOBOACTBE COAEPXKATCSH CBEAEHMS U NpeaynpeXxaeHus,
HeobxoanMble ans obecrneveHunss 6e3onacHOCTN paboTbl U CoXpaHHOCTU npubopa.
Ecnn ycnosust unmn cnocobul paboT oTMYaloTCs OT YKa3aHHbIX, paboTta nnu
TexHM4eckoe obcnyXnBaHne MOryT NpeacTaBnsTe ONACHOCTb. [N NpaBUIbHOMO
n 6e3onacHoro ncrnonb3oBaHus npubopa HeobxoanMo, YTo6bI paboTHUKN K
06CNyXXMBatOLLMIA NEPCOHaN CeAoBann YCTaHOBIEHHOMY MOPSIAKY, a Takxke
cobntofanu ykasaHusi N0 Mepam NpeaoCTOPOXKHOCTH.

B HacTosiwem pykoBoacTse MpeaynpexaeHne yKkasbiBaeT Ha YC/I0BUS UK
AENCTBMS, NPeACTaBNSIOWME NOTEHLMANBbHYIO ONAacHOCTb AN18 NOSb30BaTenNs;
BHMMaHMe yKa3blBaeT Ha YCI0BUS UM AENCTBUS, MOTyLUME NPUBECTM K MOpYe
npubopa nnn nposepsieMoro 06opyaoBaHums.
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6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

AATNpenynpexaeHue
CnepyiTe AAaHHBIM MHCTPYKUMSAM, UTO6bI M36eXxaTb

OMnaCHOCTU NopaxeHuns 3J1IEKTPUYEeCKMM TOKOM, TPpaBM NN
BO3HMKHOBEHMUA MOXapa.

e He BrIOUaiiTe Npu60OP, €C/IN OH NOBPEXAEH WK €CNn
npeanonaraercs, YTo OH HEUCNpaBeH.

e He pa6ortaiite c npu60pPOM B yC/IOBUSIX NOBbILLEHHOW
BJIQYXHOCTH, CbIPOCTU, KOHAEHCALUUK, NMbUIN WK Yrpo3bl
B3pbiBa.

e Ecnu npu6op ncnonb3yercsa cnoco6om, KOTOpbIA He
npeaycMoOTpeH usrortoeureneM, To 3p(peKTUMBHOCTb
3aWmTbl Npubopa MoxeT 6bITb CHUIKEHA.

e Ecnu Bo3HMKaeT nogo3peHue, 4TO 3awmTa npubopa
noBpexaeHa, To ero Heo6xoAMMoO BbIBECTU U3
3KCMJlyaTauum u UCKJIIOUUTb BO3MOXKHOCTb €ro
HECaHKLMOHMPOBAHHOIo ucnonb3osaHus. Heo6xoaumo
06paTUTbhCa K KBannuuMpoBaHHbIM cneymanmcram no
06CNy)XMBaHUIO U PEMOHTY.

e 3awmTta MoXKeT 6bITb HapyLueHa, ec&in, HanpuMep, Ha
npubope ecTb BUANMbIE NOBpPEXAEHUA WK OH paboTaer
HenpaBWUJ1bHO.
1-4. [losicHeHus1 K CUMBOJIaM M TEPMHUHAM, OTHOCSLYNMCS K 6€30MacHOCTH.

CumMBoOnbI, NepeuncrneHHble B Tabnuue 1, BCTpeyatoTcs Ha npubope v B AaHHOM
PYKOBOACTBE.

Ta6bnuua 1-1. CumBoOAbI

CumMmBoOn MosicHeHune

OnacHoe HanpsbkeHne. OnacHOCTb MOPaXXeHUS 3NEKTPUYECKUM TOKOM.

Puck. Yrposa. BaxHast nHopMauusi CM. pyKOBOACTBO.

HE> >

3a3eMneHue.

CoOTBETCTBYET AEUCTBYIOWMM TpeboBaHMAM KaHaacKkoW accoumalmmn CTaHaapTos.

o
@
-/
G ®

N
m

COOTBETCTBYET AEUCTBYIOLLIMM' AMpekTMBaM EC.

He yTunusmpyite faHHOe U3aenme BMeCTe C HeOTCOPTUPOBAHHLIMU BbITOBBIMU OTXOAAMM.
WMHdbopMaums no yTunusaumm umeetcs Ha Bebcaiite Fluke.

I3

1-5. 3awmnrrHoe 3azemsieHne

Knacc 3awmtbl 1 - Mprubop HeobxoamMMo 3KCMNyaTUpOBaThb C 3aLUUTHbLIM
3a3eM/IEHNEM, NOAKIIIOYEHHBIM Yepes 3alUMTHbIN Kabenb unu kabenb NUTaHus
nepeMeHHOro Toka. Korza ceTeBasi BUNKa BCTaBMSIETCA B FHE3A0 NUTaHUA
npubopa Ha 3aAHeN NaHenu Kopnyca, 3alMTHOEe 3a3eM/EHNE AOKHO
NOAK/IYATLCSA 0 MNOAK/IIOYEHNS TIMHUM NEPEMEHHOIO TOKa U HEMTpPasibHOM
asbl. Ecnv okoHYaTeNbHOe NOAKM0YEHME K UCTOYHWUKY NEpPEeMEHHOro Toka
MpoMCXoauT B APYroM MeCTe, TO He06X0ANMO YBeaUTLCS, UTO 3alLUTHOE
3a3eM/eHne NOAKNOYAETCA A0 NOAKIOYEHUS IMHUM NEPEMEHHOIO TOKA U
HeWTpanbHou da3bl.

Ecnun ecTb BEpOSITHOCTb, YTO 3alLMTHOE 3a3EM/IEHMNE MOXET OKa3aTbCs HE
NOAK/IIOYEHHBIM paHee NIMHUM NEPEMEHHOMO TOKa U HeWTpanbHOW dasbl, Un
€C/N BbIXOAHblE KSIEMMbl NMOAKMOYEHbI K NMOTEHLMANIbHO ONAacHOMY UCTOUHMKY,
HaxoAALLEMYCSl NMOA HanpsXKEHWEM, TO HEOBXOAMMO NOAKMOUNUTL K NOAXOASILLEMY
3a3eM/IEHNIO OTAENbHYIO KIEMMY 3aLUMTHOMO 3a3eM/IEHNS Ha 3aZIHEN NMaHeNu
Kopnyca.




BBegenne
QyHKLN

AAlMNpeaynpexaeHue
Y106b1 M36€)KaTh ONACHOCTU NOPAXKEHUSN JIEKTPUYECKUM
TOKOM WJIM TPaBM, He OTKJ1IoYaiTe NpoBoA 3alUTHOIO
3a3eMJ/1IeHUA HaMepPEeHHO U UCK/NTI0YNTE BO3MOXKHOCTDb
cnyyaiiHoro o6pbiBa kak BHYTPU, TaK U CHapy»xu npubopa.
O6pbiB 3aLlUTHOIO 3a3eMJIEHUA MOXKET caenaTtb npubop
MCTOYHUKOM onacHocTu. HamepeHHbIN 06pbIB 3a3eMsIeHUsA
HeaonyCTUM.

1-6. OyHKYUNHN

Mpnbop obecneunsaeT cneayowme QyHKUMK:

MpuroaHble ANS aHaM3a CUrHasbl, XapakTepU3yoLWmMe MOLHOCTb U SHEPruto

BO3MOXHOCTb HaCTpOl\/‘IKM Ha HE3aBUCUMbIE Cba3bl 4YMCNOM OT OAHOMN A0
YETbIPEX

MoNHbIA HE3ABUCKMBIN KOHTPOJIb HAaNPSXKEHUSI U TOKA Ha Kaxxaow dase

Mpeaensl namepeHuns Ha kaxzaon ¢aszel kB n 21 A (50 A Mpw yCTaHoBKe
onumun 50 A, 80 A npu onumm 80 A). Mo yMonyaHuIO Ha HeUTpanbHou dase
YCTaHOB/IEHO orpaHuyeHne 3dekTUBHOro HanpsxeHus 33 B. 9To 3HaueHne
MOXET 6bITb M3MEHeHO nonb3oBaTeneM. Hactpoiku ¢popM curHanos
Harnps>KeHUs 1 ToKa OMnucaHbl Aanee B HACTOSALEM PYKOBOACTBE.

[o 100 rapMOHMK, a TaKxXe NOCTOSIHHAsA KOMMOHEHTa Mo TOKY u/unm
HanpsHKeHUIo.

ONyKTYUpYoWME FaPMOHUKM U UHTEPrapMOHUKW COracHo CTaHaapTam IEC
61000-4-7 n 61000-4-13, 61000-4-13 1 61000-4-14

MpoBanbl 1 BbIGPOCHI cornacHo ctaHaapTy IEC 61000-4-11
®nukep cornacHo crtaHgapTy 61000-4-15

OpHoBpeMeHHble cobbITUA, XapaKTepusyoLlwmne KayecTBO 3M1eKTPONUTAHNS,
cornacHo crtaHgaptam IEC61000-4-30 n 61000-4-34

BcTpoeHHble hopMbl curHana no Toky cornacHo ctaHaaptam IEC 61036 m IEC
62053 ons ctaTtMyeckoro UCMbITaHUS CHETUMKOB 3/1EKTPO3HEPInn.

®opMbl CUrHanoB, 3agasBaeMble Nosib3oBaTeneM
BblbrpaeMbiit Nonb3oBaTeNeM cnocob pacyeTa peakTUBHON MOLLHOCTU
CoBMecTMMOCTb NO NKKaM >13 B Ha Bcex TOKOBbIX BbIXxoAax Ao 21 A

BO3MOXXHOCTb NniaBHOro nycka Anst 06paboTkM NMycKOBOro TOKa,
pEerncTpmMpyeMoro npubopomM, 3anUTaHHbIM OT CUrHaNa Hanps>KeHNs

MonHble KOHGUrypaumm npnbopa MoryT 6biTb COXpaHeHbl BO BHYTPEHHIOKO
namaTb unm Ha USB-ycTpoicTBO NaMsiTh AN nepeHoca Ha Apyrue cUcTeMbl
6105A0B

MpuobpeTaeMblit ONONHUTENBHO KOMMNapaTop 3Heprum (Energy Comparator)
ANS KaNMBpPOBKN CYETYMKOB NIEKTPOSHEPT N

Bbl6bOp 4aCTOTbl CUCTEMHOIO TakTOBOro reHepatopa 10 My nnn 20 My

O HacroseM pyKoBofCTBe

HacTosiee pyKoBOACTBO COAEPXMUT MOSTHYIO MHMOPMaLMIO MO YCTaHOBKE
npubopa Electrical Power Standard n paboTte ¢ HUM C nepeaHen NaHenu Unn
ANCTaAHUMOHHO. OHO TaKXXe COAEPXXUT rI0CcCapyi TEPMUHOB U NoapPO6HbIE
TEXHUYECKMNE XapaKTEPUCTMKKN. B pyKoBOACTBE paccMaTpUBAOTCS Cieayowme
TEMbI:

YcTaHoBKa
OpraHbl yrnipaBneHust n GyHKumnm
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6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

e PaboTa c nepeaHeit NaHenu
e YpnaneHHas pabota (IEEE-488.2)

e [lepegaya AaHHbIX Yepe3 BHELLHWUIA HOCUTENb

e Ob6cnyxuBaHue cunamm onepaTtopa, B TOM yucne Kanmbposka

e [Noccapuit TEpMUHOB

1-8. TexHnyeckmne xapaKTepHCTHKH
B cneayrmnx pasaenax npeactaBneHbl obuwue n I'IO,ClpO6HbIe TeEXHN4YeCcKne

XapaKTEPUCTUKMN.

1-9. O6yyne TexHNYECKNE XapaKTEPUCTHUKH

1-10. BxogHasi MOLHOCTb

HanpsxeHnve 100 B - 240 B ¢ dnykTyaumsmm go +10 %

Bpocku HeycTaHoBUBLLErOCS YCTOMUMBOCTb K MMMySbcaM (nepeHanpskeHuio) no kateropuu II craHpapTa IEC
HanpsKeHns 60364-4-443

YactoTa 47 Tu - 63 'y

Makc. 3HepronoTpebneHne

1000 BA B ananasoHe 100 B - 130 B, 1250 BA B ananasoHe 130 B - 260 B

1-11. labapmnrtsl

6100B, 6101B, 6105A n 6106A

Conumein Ha50 Amnm 80 A

BbicoTa 233 MM (9,17 proiimMa) 324 mm (12,8 proiimMa)
BeicoTa (6e3 noactaBku) 219 MM (8,6 atoima) 310 mm (12,2 groriMa)
LLvpuHa 432 mm (17 proiimMoB) 432 mm (17 proiimMoB)
rny6uHa 630 MM (24,8 atoiimMa) 630 MM (24,8 atoiimMa)
Macca 23 «r (51 dyHT) 30 kr (66 ¢yHTOB)

1-12. BHeLwHne yc1oBHus IKCITyaTaymm

Paboune TemnepaTypel 5°C-35°C

[vana3oH TemnepaTyp kannbposku (tcal) 16 °C-30 °C
TeMmnepaTypa XpaHeHus 0°C-50-°C

TemnepaTypa TPaHCNOPTUPOBKM -20 °C - 60 °C <100 yacos
Bpems nporpesa 1 vyac

Makc. oTHoCUTeNbHas BNaXHOCTb Ans 6e3onacHoi paboTbl
(6e3 KoHaeHcauum)

<80 % 5 °C - 31 °C C IMHEWHbIM YMeHbLUeHUEM Ao 50
% npu 35 °C

Makc. oTHOCMTENbHas BAaXXHOCTb Npu xpaHeHun (6e3
KOHAEeHcauumn)

<95 % 0°C-50°C

SKCnnyaTauMoHHas BblICOTa HaA YPOBHEM MOpsi Om-2000mM

BbicoTa Hag ypoBHeM Mopsi B HepaboTarloLeM CoCTosHUM 0m™m-12000 m
Ypaponpo4HocTb MIL-PRF-28800F, knacc 3
Bubpaums MIL-PRF-28800F, knacc 3
Kopnyc MIL-PRF-28800F, knacc 3

1-13. be3onacHocrb

e  CootsetctByeT CAN/CSA-C22.2 N2 61010.1-04, ctaHaapTam UL N2 61010-1 (2° nsganue), ISA-82.02.01

Crangapt cpaBHeHus: IEC 61010-1:2001

e  Tonbko ans paboTbl B MOMELLEHNM, CTENEHb 3arpsa3HEHNs 2; KaTeropus nepeHanpsbrerunii 11

e  CootsetcTByeT HopMaM EC u kaHaackmum ctaHgaptam CSA

1-14. 3/1eKTpoMarHUTHass COBMECTHMOCTb

EN61326-1:2006, CISPR 11 Knacc A, Mpasuna FCC yactb 15, noapasaen B, knacc A (obopyaoBaHue knacca A
ponyckaeTcs K pabote Ha 06beKTax, MHbIX, YEM XUJIble, U MOAKTIOYEHHbIX HENMOCPEACTBEHHO K 3/1EKTPOCETU HU3KOro

HaNPSXKEHUS! XXUIbIX MOMELLEHMIA).




BBegernne
0buyne TEXHUYECKNE XaPaKTEPUCTUKY

1

1-15. Ob6iyne 3/1eKTPOTEXHUYECKNE XaPaKTEPHCTHKH

[MCKPeTHOCTb 3afiaHunsl HanpsKeHWs/Toka 6 3HaKoB

[vana3oH OCHOBHbIX YacToT 16 N'u -850 'y

duKcaumsl YacToTbl CETU NMUTaHUS 45 'y - 65,9 'y no BbIGOpPY Nonb3oBaTens
MorpewHoCcTb YacToTbl +50 ppm

TOYHOCTb YCTAHOBKW YaCTOThI 0,1Tu

Bpemsi nporpesa A0 AOCTUXKEHUS MaKCMMasibHON TOYHOCTU

1 yac nnn yaBoeHHoe BpeMs nocrne nocneaHero
NporpeToro CoOCToAHMA

Bpems ycTaHOBNEHUs Nocne n3MeHeHusi Ha BbIxoae

o1 0 go 10 cekyHa

HOMUWHanbHbIN yron mMexay $hasamMu HanpsbKeHWst

120 °

HOMUWHaNbHBIN Yron Mexay HanpskeHWeM M TOKOM Ha dase

00

PerynupoBka a3oBoro yrna

+180 °, + © pagnaH M

PaspeLueHne perynnpoeku $hasoBoro yria

0,001 °, 0,00001 pagunaH ™

MakcumasnbHOe YMCI0 rapMOHUK HaMpshKeHUs

100, Bkntoyasi 1™ (ocHoBHas YacToTa)

MakcvMManbHoe YMCio rapMOHMK TOKa

100, BkstoYas 1™ (ocHOBHas YacToTa)

(1]

MepecueT hasbl, 334aHHON B rpagycax, B (asy B paguaHax 1 06paTHO MOXKET 6biTb HETOUHLIM BBUAY OLUMBOK OKPYr/IEHMS.

1-16. ”peﬂeﬂbl mo aMn/mry,qe/ Yyacrore
Percentage of Maximum Output with Frequency
120 %
16 Hz 850 Hz 2850 Hz
o Sinewaves ; ‘
100 % (850Hz maximum)
o and harmonics 6 kHz
2 80%
©
14 9 kHZ
S 60%
[T
k) Modulati
o, odulation
° 40 % products
=N L
20 % r l/
0%
1 10 100 1000 10000
Interharmonics
Frequency only
. Mpu ycTaHoeke onummn Ha 50 A nnmn 80 A MMHMManbHas 3aaaBaeMas OCHOBHasi YacToTa Anana3oHa coctasnseT 40 'y, a
MaKcMManbHasi YactoTa rapMoHuk 3 kI,
. HecmoTps Ha To, YTO MUHMManbHasa 3a4aBaeMasi OCHOBHasi YacToTa cocTaenset 16 'u, MoaynMpoBaHHbIE CUrHanbl MOryT
[laBaTb KOMMOHEHTbI C 60M1ee HU3KMMM YacTOTaMu, B TOM YKC/E NOCTOSIHHBIN TOK.
. MOCTOSIHHAsH KOMMOHEHTa BENMUMHOM 10 50 % AnanasoHa MOXET A06aBNSTLCA K MII06bIM AManasoHaM HanpsXKEHUI U TOKOB,
kpome 50 A 1 80 A.
. Ecnu BktoYeH npeaen nonockl NponyckaHusi, TO MakcMMarnbHasi YactoTa coctaensieT 1,5 klu.

1-17. Pabora c OTKPbITBIM M 3aMKHYTbIM KOHTYPOM

MaKcMMasibHasi TOYHOCTb Afs YMCTO CUHYCOMARIBHOMO CUIrHaNa UK CUHYCOMARNBLHOMO CUrHaNa C rapMOHMKaMu
[OCTUraeTcsl Npu UCMOoNb30BaHWUM aHaNoroBbIX U LMPOBLIX CUCTEM C 06PATHOM CBSA3bIO (3aMKHYTLIA KOHTYP). Ecnn
ucnonb3yercs nobas hyHKUMS U3 creayowmx: hankep, GnyKTyMpytowme rapMoHIUKK, NpoBasbl/BbIGPOCH 1w
MHTEprapMoHWKM, TO UMdPOBas cucTEMa aBTOMATUYECKW NEPEXOANUT B PEXXUM C OTKPbITHIM KOHTYPOM.
MepBoHaYa/ibHble NMOKa3aTem COOTBETCTBYIOT YKa3aHHbIM B CTOMIBLE TOYHOCTM B TEUEHWE 1 rofa W YXYALLAKTCS CO
BpeMeHeM, KaK yka3aHo B cTonbue CTabuibHOCTW. MakcuManbHasi TOYHOCTb MOXKET BbiTb BOCCTAHOB/EHA MyTeEM
KPaTKOBPEMEHHOTO OTK/IOUEHNS OAHOI M3 YHKUMIA: hvkep, BhiyKTyMpytowme rapMOHIKK, NPoBasbl/BbIGPOCH 1M
MHTEPrapMOHWKM, UM MYTEM W3MEHEHMUS 3HAUYEHUSI CUHYCOMAANBHOMO CUrHana unu Moot rapMOHUKK N1t 3TOro

KaHana.
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1-18. INIEKTPHYECKNE XaPaKTEPUCTHKH

0O603Ha4eHHas TOYHOCTb BK/IIOYAET MOrpeLHOCTb KannbpoBKK, yKa3aHHYIO CepBUCHBIMKM LieHTpamm Fluke. B
HVDKECNeAyoLWMNX XapaKTePUCTUKAX YKa3aHHas NOrpeLHOCTb COOTBETCTBYET KoadduumeHTy 3anaca k = 2, uto
3KBMBA/IEHTHO AAOBEPUTENBHOMY YPOBHIO 96 % COrnacHO METPONOrMYEeCKoM NpakTUKe.

1-19. TexHHYECKHE XapPaKTEPHCTUKH [/IS1 HATIPSIIKEHNST

1-20. MaKkcumasibHas EMKOCTHAA Harpy3Kka KaHasa HarnpsxeHns 4715 0becriedeHmns
CTabu/IbHOCTU Ha BbIX04€e

Bbixoa No HanmpshkeHWo ocTaeTcs CTabunbHbIM Npu Harpyske 100 HO, ogHaKO MOXET NOTEPSATb CMOCO6HOCTb

BbIAEPXKMBATL 3Ty HArpy3Ky Mpu fl0BbIX COUETAHUSAX HAMPSHKEHUS/ YaCTOTbl/ FaPMOHMK BBUAY OFPaHUYEHMI Mo TOKOBOW
Harpyske.

1-21. [lpegesibl 1o HarnpsukeHuo 1 Harpys3ka

Mpepen namepenuns (FR) | 23 B 45B 90 B 180 B 360 B 650 B 1008 B
Makc. Ha nuke (12 32,5B 63,6 B 127,2B 254,5B 509 B 919 B 1425 B
MakcumanbHas Harpyska | , 1A 1A 1A 1A 1A 71 MA
(NMKoBbINA TOK)

MakcuManbHasi Harpyska

(cpeaHekBagpaTUUHbIN 500 MA 500 MA 500 MA 250 MA 150 MA 110 MA 60MA
Tok) !

[1] 37K 3HaYeHWst OTHOCATCS K CUHYCOMAANbHBIM, UCKAXKEHHBIM ¥ MOAY/IMPOBAHHbLIM CUTHaNaM.
[2] Daz0BbIVi cABUM FApPMOHUK HanpsXeHUsa CyLLEeCTBEHHO B/IUAET Ha NMUKOBOE 3HA4YEHNE HECMHYCOMAANbHOro CUrHana.

[3] YTob6bl MONYUNTL HEOBXOAMMbIE XapPaKTEPUCTUKU MPK 4-MPOBOAHOM M3MEPEHUM, COMPOTUBIIEHNE U3MEPUTENbHBIX BbIBOAOB
LIO/KHO BbITb MeHee 1Q, a CONpOTMBNIEHNE NPOBOLOB NUTaHUs MeHee 1,5 Q.

[4] Tonbko ansg mopeneit 6105A 1 6101B.

[5] TWKOBbLIN TOK HE MOXET BbITb MPOAC/KUTENBHBIM 1 3aBUCKT OT BENMUMHBI HAMPSXKEHWS], NMPU KOTOPOM OH 3aAaeTcsl. TOT TOK He
MOXET BbITb JOCTUTHYT, KOrAa HanpsbxeHue Ha Bbixoge 0 B, HO ero MOXHO AOCTUIHYTb, KOrAa HanpshkeHWe NpUBAMKaeTcs K
MMKOBOMY YPOBHIO (hOpMbl CUrHana. Bo3MOXHOCTb CO3A4aBaTh BbICOKME MUKOBbIE TOKW pacciMTaHa Ha U3MepuTenbHble
YCTPOWCTBA, KOTOpble MOTPEGSIOT TOKOBbIE UMMYSIbChI U3 CUrHana.




BBegenne

DNIEKTPHHECKUE XaPAKTEDUCTUKU

1

1-22.  AMIVINTYHBIE XaPaKTEPUCTUKHN CHUHYCONAATBHOIO HalPSXKEHUS

6105A u 6106A 1-| ©1908 ¥ 62028 16,00, 61018, 6105A
roauyHas norpeF:uHocn, n 6106A 24-yacoBas
4
AnanazoHbl Yacrota Hanpskenne 19| N0 PEIUHOCTE, tcal| tcal 15 oC + CTabunkHoCTL €
+5°C + (ppm (ppm BLIXORHOTO OTKPbITbIM KOHTYPOM
BbIXOAHOIO p';ﬂaqermg + + (ppm BbIXOAHOIO
3HayeHus + mB) [U H 3HaveHus + mB) (I3
MB) [1]
15B-17B 42 0
45Tu—-65Ty
1,0B-23B 1,0B-23B 42 0,2 112 1 75 0,8
16y -850y | 1,0B-23B 60 0,2
28B-32B 42 0
45Tu—-65Tuy
3B-45B 3B-45B 42 0,4 112 2 75 0,8
16y —-850Ty | 3B-45B 60 0,4
56 B-64B 42 0
45Ty —-65Ty
6,3B-90B 6,3B-90B 42 0,8 112 2,2 75 0,8
16Ty —-850Ty | 6,3B-90B 60 0,8
110B-128B 44 0
45Tu-65Ty
13B-180B 13B-180B 44 1,6 112 44 75 1,5
16 My —850 Ny 13B-180B 60 1,6
215B-246B 44 0
45Tu—-65Ty
25B-360 B 25B-360B 60 3,2 112 838 75 3
16 Mu—-850TIy | 25B-360B 61 3,2
425B-490B 44 0
45Tu—-65Ty
46 B-650 B 46 B- 650 B 60 58 - - 75 6
16y -850y | 46B-650B 61 5,8
740 B -850 B 44 0
45Ty —-65Ty
70 B - 1008 B 70 B- 1008 B 60 10 150 26 75 10
16 My -850y | 70B-1008 B 61 10

[1] Tonbko ANs YETLIPEXNPOBOAHON U3MEPUTENBHON CXEMBI, AN ABYXNPOBOAHON CXEMbI K BENIMYMHE MOrPeLHOCTU HEO6X0AMMO
06aBUTb JONONHUTENBbHOE HanpskeHne = 0,3 Q X MaKCUMarbHbIV TOK Harpysky.

[2] Ans +1 °C ¥ NOCTOSHHBIX HAarpy3Kke 1 NOAKIOYEHUSIX.

[3] Ecnu ncnonbsyetcs niobas dyHKUMS U3 cneaytowmx: dnvkep, GayKTyupyoLme rapMOHUKKM, NPoBasbl/BbIOPOCH Unn
MHTEPrapMOHWKM, TO XapaKTEPUCTUKN CTabUIbHOCTU CUCTEMBI C OTKPBITHIM KOHTYPOM HEO6X0AMMO A06aBUTL K 1-roAnYHbIM
XapaKTepucT1KaM NorpeLHoCTU, kak ykasaHo B pasgene "PaboTa C OTKPbITbIM M 3aMKHYTbIM KOHTYpoOM".

[4] tcal = TeMnepaTypa nocneaHel KanubpoBKku

[5] BbIxoAHbIE YPOBHYM HUXKE HUDKHEN rpaHuLbl Avana3oHa MoryT 6biTb 3afiaHbl, HO HE yKa3aHbl.
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6100B/6105A

PYKOBOACTBO 10/1630BaTE/1

1-23.  AMIVINTY,gHbIE X3PaKTEPUCTUKI HAMPSIKEHUS TOCTOSHHOIO TOKa U

TapMOHUYECKOIro HaripsoKeHns

6105A n 6106A 6100B 1 6101B 24-yacoBas
1-rognuHas 1-roguuHas CTabunbHOCTb C
norpeLwHocTb, tcal [ OTKpbITbIM
AunanasoH B"'x°“"‘{§[5] YacroTa 145 °C +(ppm norpewHocTs, tcal KOHTYpOM * (ppm
3Ha4yeHune +5 °C +(ppm
BbIXOA4HOIo BbIXOZIHOrO 3HAYEHMS BbIXOA4HOIo
3HaueHus + MB) T1106] 3HaveHus +
[1](6] + MB) 21031
MB)
0B-11,5B | HOCTOAHHbIA o1 2 122 5 75 1,8
TOK
1,0B-23B 16 My — 850 I'y 58 1 122 1 75 0,8
0B-69B
850 lu—6 KMy | 451 1 512 1 150 0,8
0B-22,58B ?;(CTO”HH"'” 91 4 122 10 75 3,3
3B-45B 16 My — 850 'y 58 2 122 2 75 0,8
0B-13,5B
850 My -6 KMy | 451 2 512 2 150 0,8
0B-458 OCTOAHHbI/ 91 8 122 24 75 8
TOK
63B-908B 16 Ty — 850 'y 60 2,2 122 2,2 75 0,8
0B-27B
850 My —6 KMy | 451 2,2 512 2,2 150 0,8
0B-908 H;(CTO"””"'” 91 16 122 50 75 15
13B-1808B 16 Ty — 850 'y 60 4,4 122 4,4 75 1,5
0B-54B
850 lu—6 KMy | 451 4,4 512 4,4 150 1,5
0B-180B H;(CTO”””"”" 91 32 122 100 75 30
25B-360B 16 My — 850 'y 60 12 122 12 75 3
0B-108B
850 My -6 KMy | 451 12 512 12 150 3
0B-3258 | MOCTOAHHbIN 92 60 - - 75 65
TOK
46B-650B 16 Ty — 850 'y 61 22 - - 75 6
0B-195B
850 My -6 KMy | 451 2 - - 150 6
0B-504B T”é’Kcm”””"'” 92 100 166 300 75 100
70 B -1008 B 16 My — 850 'y 61 33 166 33 75 10
0B-302B
850 lu—6 KMy | 451 33 524 33 150 10

[1] Tonbko ANS YETHIPEXNPOBOAHOM U3MEPUTENLHOW CXEMbI, ANS ABYXMPOBOAHOM CXEMbI K BE/IMUYMHE NOTPELLHOCTY HEO6X0AMMO
A06aBUTb AOMOSHUTENBHOE HanpsixeHne = 0,3 Q X MaKCUManbHbIM TOK Harpysku.

[2] [Ans £1 °C 1 NOCTOSHHBIX HAarpy3Ke U NOAK/IIOYEHMSIX.

[3] Ecnm ncnonb3yetca niobas dyHkUMS u3 cneaytowwmx: dnmkep, GpnyKTympylowme rapMoHUKK, NpoBasibl/BbIOpOCk! Mnn
MHTEPrapMOHUKK, TO XapaKTePUCTUKKN CTabUNBbHOCTM C OTKPLITBIM KOHTYPOM HE06X0AMMO A06aBUTbL K 1-roAnYHbIM
XapaKTepucTKaM NorpeLHOCTH, Kak ykasaHo B pasaene "PaboTa ¢ OTKPbITbIM U 3aMKHYTbIM KOHTYpOM".

[4] 3TW xapaKTepUCTMKN NPUMEHWMBI, TOMBKO eCli KOMBUHMpOBaHHOE 3(PEKTVBHOE HAMPSHKEHNE Ha BbIXOAE NPEBbILLAET HUMXKHIO
rpaHvuy AvanasoHa. Ecnm koM6UHMpoBaHHOE 3HauYeHWe Ha BbiIXoae MeHee HUKHEN FpaHuUbl AMana3oHa, TO BbIXOAHbIE

napaMeTpbl HE YKa3bIBalOTCA.

[5] MakcumanbHoe 3HaueHue Ans eaMHUYHOM rapMoHUMKK (co 2-1 no 100-t0) Hke 2850 'y coctanseT 30 % AvanasoHa. CM. pasgen
"Mpepenbl No amMnuTyae/yactote" ans npoduneii Boiwe 2850 Iu.

[6] tcal = TeMnepaTypa nocneaHen KannbpoBku




BBegenne
InekTpndeckne XapaKTEPUCTUKM

1

1-24. UckarxkeHHs1 M LLUYMbl HalIPsI)XKEHNUST

[Avana3oH 1 yacroTa

MakcuManbHble HeNMHelHble NcKaXkeHus [

JIn6o:

YpoBeHb

HerapMoHM4YeCcKux

wymoB (no
OTHOLLEHUIO K

MNOJIHOMY AVana3oHy)

MaKcuMaJibHoe WM MaKCUMasibHoe
. 16Ny -4 Mly
MonHbIK 3HauyeHue u3 3HauyeHue u3
YacroTa
Aunanazou b BonbT |% ycTaBKu % b %
A oy AvanaszoHa A °
16Tu-850Ty| -76 480 pv 0,016 0,003 -66 0,05
23 B (MKB)
850 'y — 6 Ky -52 2,4 MB 0,25 0,015 -66 0,05
16Ty-850Ty|  -76 990 wv 0,016 0,003 -70 0,032
45 B (MkB)
850 'y — 6 Ky -52 5,0 MB 0,25 0,015 -70 0,032
90 B 16 My -850 'y -76 2,3 MB 0,016 0,003 -72 0,025
850 Ny — 6 Ky, -52 11 MB 0,25 0,015 -72 0,025
180 B 16 My -850 'y -76 5,0 MB 0,016 0,003 -76 0,016
850 'y — 6 kI'y -52 25 MB 0,25 0,015 -76 0,016
360 B 16 My -850y -76 10 MB 0,016 0,003 -66 0,05
850 Ny — 6 k'y -52 50 mB 0,25 0,015 -66 0,05
650 B 16 Ty -850 Ty -76 20 MB 0,016 0,003 -60 0,1
850 'y —6 kr'y -52 100 MB 0,25 0,015 -60 0,1
16 Tu -850 Ty -76 30 MB 0,016 0,003 -60 0,1
1008 B
850 Ny — 6 kl'y -52 151 MB 0,25 0,015 -60 0,1
[1] HenuHelHble UCKaXXEHUS, BbIPAXXEHHbIE B AB, MHENHO Bo3pacTatoT Mexay 850 'y u 6 kIu,.
1-25, [Ipegesibl no Toky
Mpepen namepenns (FR)| 0,25 A 05A 1A 2A 5A 10A 21A 50 A 80 A
Maxc. nukosoe 0353A | 0,707A | 1,414A | 2,828A | 7,07A | 1414A | 207A | 707 | 113A
3HaueHue
MakcumanbHoe
coBMecTMMoe
HanpshkeHue ans 14 B 14 B 14B 14 B 14 B 14 B 12,5B 3B 2B
NOJIHOro AManasoHa
(Vpk) [31[4]
::'::;:T':f;::;a:arpy“a 300 uH | 300pH | 300uH | 300pH | 300uH | 30uH | 30uH | 30uH | 30puH
7
whpokas nonoca (MKIH) (MKIH) (MKIH) (MKIH) (MKIH) (MKIH) (MkIH) | (MKTH) | (MKTH)
MakcumanbHas
MHAYKTUBHasA Harpyska, | 2 MMH 2 MMH 1 MMH 1 MMH 500 puH 360 uH 500 uH | 250 uH | 250 uH
y3kas nonoca ¢

[1] STW 3HAYEeHUSI OTHOCATCS K CUHYCOWAaNnbHbIM, NCKaXXE€HHbIM 1 MOAYMPOBAHHbLIM CUrHaaM.
[2] ®az0BbIVi cABUM rapMOHMYECKOro TOKa CyLleCTBEHHO BJIUAET Ha NMMKOBOE 3Ha4YeHne HeCMHYCOMaAanbHOro cCurHana.

[3] Mpu yacToTax Boiwe 450 'y Npubop 6yAeT BblAaBaTh CUrHaN Ha TOKOBLIN BbIXOA, KOTOPbIA 06eCneynT MakcUManbHOe COBMECTUMOE
HanpsbkeHWe Ha Harpyske, 0fHaKo MOryT noTpe6oBaTbcs "nMonpasky' K NokasaTensiM NorpeLlHoCcTV pa3aenos "AMIIUTYaHble

XapaKTEPUCTUKN NMOCTOAHHOIO U CMHyconaanbHOro ToKa" 1 "MckaxkeHust Toka U LIJyMbI". PacueTbl NONpaBoK NPUBOAATCS HUXE.

[4] CooTBeTCTBME XapaKTEPUCTUK HANPSHKEHNS YKa3aHHbIM GyeT CHUXKEHO Ha KOHLE MOABOASILUMX MPOBOAOB, BBUAY aKTMBHbIX NOTEPb B

nposoaax.

[5] Bbixoa MO TOKYy OCTAETCs CTabUIbHBLIM MPU YKa3aHHON MHAYKTUBHOMN Harpy3ke, HO MOXET He NOAAEPXMBATh YKa3aHHYI0 MHAYKTUBHOCTb
NPy NIOBLIX COMETAHWAX HAMPSKEHUS/ YaCTOTbI/ rapMOHUK BBUAY OrPaHMYEHMIA N0 Harpy3Ke Mo HanpshkeHuo. VHAYKTUBHYIO Harpysky,
CBSA3aHHYI0 C KabensiM1, MOXHO CHW3UTb, YMEHBLUIVME NNOLLIAAb KOHTYpa, HanpyuMep, PacnonoXuB Kabenn psaoM Uam yKopoTuB UX.

[6] B y3KOMOMOCHOM peXxuMe MakcMMasibHasi YacToTa coctasnsieT 1,5 klu,.




6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

1-26.  [loripaBka Ha HECTAOU/IbHOCTb BbIXOAA 110 Harpy3Ke

KOHEYHOCTb BbIXOAHOMO MMMeAaHCa YCUIUTENS TOKa BbI3bIBAET HECTAGUIBHOCTb BbIXOAA, KOTOPYH HEO6X0AUMO
yuuTbIBaTh. MMyCTb V£ = NUKOBOE HAMNpskeHWe, pa3BMBaAEMOE Ha Harpyske, Npu Toke 11 yactote F. MycTb Ik -
MaKCUMasbHbIN TOK, @ Ve MaKCMMaibHOE COBMECTUMOE MUKOBOE HanpshkeHWe A UCMOMb3yeMOro AuanasoHa.

Ecrn Ve/Vpaxl I/Ir, TO NONpaBka He TpebyeTcs. B NpoTMBHOM Crlydae nonpaska pacCuUTbIBAETCS CIeAyoLmnM
obpa3zom:

1., xXFXV
ecnv Ve/Vimax > Ie/Irr, BO6@BUTH: il Sl IUA
20V,

Mpumep: Ha Bbixoge 800 My v addekTMBHLIN Tok 0,5 A B AvanasoHe 5 A. XapakTepucTtuka no Toky ans 6100B B
pasgene "AMNANTYAHbIE XapaKTEPUCTUKN CUHYCOMAANIbHOIO TOKa" COCTaBNsET:

139 ppm + 120 pA = 70 uA + 120 pA

HanpsxxeHne Ha Bbixoae Ha nuke cocTaBnseT 6 B, a MakcuManbHOe COBMECTMMOe HanpshkeHue 14 B, Hanpumep,
Ve/Vinax > 1e/Ier. TONpaBka COCTaBUT:

5% 8006
—— =85
20x14 #A

XapaKTepVICTl/IKVI MO TOKY COCTaB/AOT:
70 A + 120 pA + 85 pA = 275 pA

1-27. AMINTygHbIE XapaKTEPHCTHKN CUHYCONAA/IbHOIro TOKa

24-yacoBas
s | cw00muclots |crammnocnc
AnanasoH y Tekywee | norpewHocrs, tcal & 1-ronqu]as| noo TPeWROCTL,  onTypoM
(Amnep) acroTa (A) +5 °C +(ppm tcal /15 °C £(ppm +(ppm
BbIXOHOIO BbIXOZ1HOIO 3HaYeHusa + BbIXOAHOFO
3HauyeHus + pA) HA) 3HauyeHus +
llA) [1102]
0,1A-0,25A 46 2,5 139 6 75 3
P u-65Tu 0,25 A 46 1,5 130 6 75 3
0,23 A 0,01 A-0,1A 60 é 139 6 75 3
16 "'y —850 'y : .
0,1A-0,25A 60 5 139 6 75 3
0,2A-05A 46 5 139 12 75 5
45Ty —-65Ty
0.5 A 0,5A 46 3 130 12 75 5
! 0,05A-0,2A 61 10 139 12 75 5
16 'y — 850 'y
0,2A-05A 61 10 139 12 75 5
04A-10A 47 10 139 24 75 10
45Tu—-65Ty
1A 1A 47 6 130 24 75 10
0,1A-04A 61 20 139 24 75 10
16 My —850 Ny
04A-1A 61 20 139 24 75 10
08-2A 46 20 139 48 75 20
45Ty —-65Ty
A 2A 46 12 130 48 75 20
0,2A-08A 61 40 139 48 75 20
16 'y — 850 'y
08A-2A 61 40 139 48 75 20
2-5A 49 50 139 120 75 50
45Tu—-65Ty
5A 5A 49 30 130 120 75 50
05A-2A 64 100 139 120 75 50
16 My —850 Ny
2A-5A 64 100 139 120 75 50

[1] Ansa £1 °C 1 NOCTOSIHHBIX HAarpy3Ke W MOAKIIYEHUSX.

[2] Ecnm ncnonb3yetca niobas dyHkUmMS 13 cneaytowmx: dnmkep, GpnykTympylowme rapMoHUKK, NpoBasibl/BbI6pOCH Mnn
MHTEPrapMOHWKW, TO XapaKTEPUCTUKWN CTaBUNBbHOCTU C OTKPbITBIM KOHTYPOM Heob6xoanMo Ao6aBuTb K 1-roanyHbIM
XapaKTepuCTVKaM MOrpeLHOCTH, KaK yKa3aHo B pasaene "PaboTa € OTKPbITbIM U 3aMKHYTbIM KOHTYpoM".

[3] tcal = TeMnepaTypa nocneaHeln KannbpoBku

[4] BbixogHbIE YPOBHM, MEHbLUME, YEM MEHbLLIAS rPaHULA AvanasoHa, MoryT 6biTb 3a4aHbl, HO He YKa3aHbl.

[5] Bpems ycraHoBneHus (TS) ansa ananasoHos 21 A, 50 A 1 80 A 3aBMCUT OT CpeaHEKBAAPATUYHOIO 3HAYEHUsI Ha BbIXOAe Kak A0/u
MOJIHOrO AMana3oHa 1 MOXeT BbiTb HalaeHo n3: TS = %FR2 x 180 cekyHA. BennunHa nepexoaHoro curHana He npesbiaeT 50
ppm ot FR.




BBegenne

DNIEKTPHHECKUE XaPAKTEDUCTUKU

1

24-yacoBasi
6105A n 6106A 6100B 1 6101B cTabunbHOCTDb C
1-roguyHas 1-ropuuHas OTKPbITbIM
nanasoH Tekyuee | norpewHocts, tcal ! KOHTYpOM
Ft Amnep) Yacrota (A) p+5 oC +(p|’3m norpewHocts, tcal *1+5 +(;;':“
- N °C +(ppm BbIXOAHOIO -
BbIXOAHOIO 3HAYeHUA 3Hauenus + pA) BbIXOAHOIO
+ pA) 3HaueHus +
],lA) [11[2]
4-10A 49 100 191 240 75 50
45Ty —-65Ty
10 A 10A 49 60 164 240 75 50
1A-4A 65 200 191 240 75 100
16 Ty —850 'y
4A-10A 65 200 191 240 75 100
8A-21A 49 200 213 720 75 300
45Ty —-65Ty
1A 21A 49 120 189 720 75 300
2A-8A 69 400 213 720 75 300
16 My —850 Ny
8A-21A 69 400 213 720 75 300
20A-50A 49 500 213 1800 500 750
45Ty —-65Ty
50A 49 300 189 1800 500 750
50A
32A-20A 74 1000 213 1800 500 750
40 My -850 'y
20A-50A 74 1000 213 1800 500 750
8A-32A 106 2800 265 2800 1000 1200
40 Ny —450 'y
S0A 32A-80A 106 2800 250 2800 1000 1200
8A-32A 112 2800 300 2800 1000 1200
450 My - 850 'y
32A-80A 118 2800 280 2800 1000 1200

[1] Ansa £1 °C 1 NOCTOSIHHBIX HArpy3Ke W MOAK/IYEHUSX.

[2] Ecnum ncnonb3yertca niobas dyHkUmMS 13 cneaytowmx: dnmkep, GpnykTympylolwme rapMoHUKKM, NpoBasbl/BbI6pOCH! Mnn
MHTEPrapMOHWKW, TO XapaKTEPUCTUKWN CTaBUNBbHOCTU C OTKPbITBIM KOHTYPOM Heo6xoanMo Ao6aBuTb K 1-roanyHbIM
XapaKTepuCTVKaM NOrpeLiHOCTH, KaK yKas3aHo B pasaene "PaboTa C OTKPbITbIM U 3aMKHYTbIM KOHTYpoM".

[3] tcal = TeMnepaTypa nocneaHeln KannbpoBku

[4] BbIxogHbIE YPOBHM, MEHbLUME, YEM MEHbLLIAS FPaHULA AvanasoHa, MoryT 6biTb 3aAaHbl, HO He YKa3aHbl.

[5] Bpems yctaHoBnenus (TS) ans avanasoHoB 21 A, 50 A n 80 A 3aBUCUT OT CpeiHEKBAAPaTUYHOrO 3HAYEHNS Ha BbIXOAE KaK A0MM
MOSIHOTO AManasoHa U MOXET 6biTb HalaeHo u3: TS = %FR2 x 180 cekyHa. BennunHa nepexoaHoro curHana He npesbiwaeT 50
ppm 455t NOMHOMO AManasoHa.




6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

1-28.  AMIVINTYgHbIE XaPaKTEPUCTUKY TOCTOSHHOIO M CUHYCOMAA/IbHOMO TOKa

6105A n 6106A 6100B 1 61018 24-uacosas
1-roguyHas 1-ropuuyHas cTabunbHOCTS €
OTKPbITbIM
NOrpewHoCcTb, MOrpewHocCTb, KOHTYpOM
[AuanasoH Tok 4 YacroTa tcal B145 °C tcal B145 °C
t(ppm (ppm +(ppm
BbIXOAHOI O BbIXOAHOr O BLIXORHOrO
3HayeHus + pA) 3HaveHus + pA) 3"326)!'['1% +
0A-0,125A | [OCTOMHLY 89 25 139 75 100 1
0,01A-0,25A 16 'y - 850 I'y 61 5 139 6 75 3
0A-0,075A
850 Ny -6 kly 400 5 400 6 150 3
0A-0,25A ?gf”””"'” 89 50 139 150 100 2
005A-05A 16 'y — 850 I'y 61 10 139 12 75 5
0A-0,15A
850 Ny —6 Kkly 400 10 400 12 150 5
0A-0,5A ?gf“‘””"'” 89 100 139 300 100 45
O1A-1A 16 'y — 850 I'y 61 20 139 24 75 10
0A-03A
850 Ny — 6 kly 400 20 400 24 150 10
0A-1A ?;"fm"””"'” 89 200 139 600 100 90
02A-2A 16 'y — 850 I'y 61 40 182 48 75 20
0A-0,6A
850 Ny -6 kly 400 40 400 48 150 20
0A-25A ?;fm"””"'” 89 500 139 1500 100 225
05A-5A 16 'y — 850 I'y 61 100 139 120 75 50
0A-15A
850 Ny -6 kly 400 100 400 120 150 50
0A-5A ?;fm"””"'” 89 1000 191 3000 100 450
1A-10A oA-3A 16 My — 850 Iy 64 200 191 240 75 100
850 Ny -6 kly 400 200 400 240 150 100
0A-10A ?;fm"””"'” 90 2000 191 6000 100 900
2A-21A A6 16 My — 850 'y 65 400 191 720 75 300
850 Ny -6 kly 400 400 400 720 150 300
16 Tu—850Tu 69 1000 250 2800 500 750
5A-50A 0A-15A
850 My — 3 kly 400 1000 400 2800 750 1200
16 Ty -850 Tu 112 2000 265 2800 500 1200
8A-80A 0A-24A
850 Ny — 3 kly 400 2000 400 2800 750 1200

[1] Ans £1 °C ¥ NOCTOSIHHBIX HAarpy3Ke U MOAK/IOHEHUSIX.

[2] Ecnu ucnonbayetcsa nobasi hyHKUMS 13 cneayrowmx: dhavkep, GaykTympyowme rapMoHUKKM, NpoBasbl/BbI6poCkl Mn
MHTEPrapMOHWKU, TO XapaKTEPUCTUKWN CTaBUNBHOCTU C OTKPbITBIM KOHTYPOM Heo6x0anMo A06aBuTb K 1-roanyHbIM
XapaKTepuCTVKaM NOrpeLIHOCTH, KaK yKasaHo B pasaene "PaboTa C OTKPbITbIM U 3aMKHYTbIM KOHTYpoM".

[3] tcal = TemnepaTypa nocnegHeit KanmbpoBKM

[4] 3Tn xapakTepuCTUKN NPUMEHWUMBI, TOIbKO €CIM KOMOMHMPOBaHHOE 3hdEKTUBHOE HaNPsHKEHNE Ha BbIXOAE MPEBbILLAET HUXKHIOK
rpaHuUy Anana3oHa. Ecnn KOMGMHMpoBaHHoe 3Ha4yeHune Ha BbiXoae MeHee HIDKHE rpaHUUbl AMana3oHa, TO BbIXOAHbIE NMapaMeTpbl
HE yKa3blBaloTCA.

[5] MakcumanbHoe 3HauyeHne Ans eAMHUYHON rapMoHuKK (co 2-# no 100-t0) Huxe 2850 My coctasnsieT 30 % avanasoHa. CM. pasgen
"Mpeaens No aMnanTyae/yacrorte" ans npoduneli Boiwe 2850 Iu.




BBegenne

DNIEKTPHHECKUE XaPAKTEDUCTUKU

1

1-29.  UckaxeHus v LyMbl 110 TOKY

[Ianasow u yacrora MakcuManbHble He;11MHei:'IHble nckaxenms yﬂszeo':(:ﬁrg?::m"::ﬁg‘nx
n6o: NONHOMY ANana3oHy)
" MaKCUMMaJibH WM MaKCUMMarbH
AI-VII‘;‘I::;I(:IH YyacroTta :H:qe:ue Mge 3H:q:|-mea n3 o¢ 16 'u -4 My
ab AMnepbl % yctaBkun |% auanasoHa ab %
0,25 A 16 M'u -850 Ny -80 7,5 uA 0,01 0,003 -50 0,316
850 Ny — 6 kl'y -60 25 pA 0,1 0,01 -50 0,316
05A 16 'y — 850 'y -80 15 A 0,01 0,003 -60 0,100
! 850 Ny — 6 kMy -60 50 pA 0,1 0,01 -60 0,100
1A 16 'y — 850 'y -80 30 uA 0,01 0,003 -60 0,100
850 Ny — 6 kMy -60 100 pA 0,1 0,01 -60 0,100
2A 16 'y — 850 'y -80 60 puA 0,01 0,003 -65 0,056
850 Ny — 6 kl'y -60 200 pA 0,1 0,01 -65 0,056
5 A 16 'y — 850 I'y -80 150 pA 0,01 0,003 -65 0,056
850 Ny — 6 KMy -60 500 pA 0,1 0,01 -65 0,056
10A 16 'y — 850 'y -80 300 pA (MKA) 0,01 0,003 -50 0,316
850 Ny — 6 KMy -60 1,0 MA 0,1 0,01 -50 0,316
21A 16 'y — 850 'y -80 600 uA 0,01 0,003 -50 0,316
850 'u — 6 KI'y -60 2,0 MA 0,1 0,01 -50 0,316
50A 16 'y — 850 I'y -80 2,0 MA 0,01 0,003 -50 0,316
850 Ny — 6 KMy -60 5,0 MA 0,1 0,01 -50 0,316
80A 16 'y — 850 'y -80 2,4 MA 0,1 0,003 -70 0,032
850 Ny — 3 kMy -60 8,0 MA 0,1 0,01 -70 0,032
[1] HenuHelHble UCKAXEHMS, BbIpaXkeHHbIe B AB, NMHEHO Bo3pacTatoT Mexay 850 'y v 6 K.
1-30. Hanp;vkeﬁne Ha TOKOBbIX K/1IEMMax
1-31. [lpegesibHble 3HaYEHUS U UMITEAAHCH]
Mpepen namepenus (FR) 0,25B 1,5B 108
Makc. nukoBoe 3HaueHue 11121 0,353 B 2,121B 14,14 B
MMneaaHc NCTOYHMKA 1Q 6,67 Q 40,02 Q
MuHuManbHoe 3HauYeHMe uMneaaHca Harpysku 40 kQ 260 kQ 1,5MQ
Ans o6ecneyeHns ykasaHHbIX xapaktepuctuk Bl

[1] 3TW 3HauYeHUs OTHOCATCS K CUHYCOMAANbHbBIM, UCKaXXEHHBIM U MOAYIMPOBAHHBIM CUrHanaM.

[2] ®a30BbIl CABMI rapMOHUYECKOTO CUrHaa CyLLECTBEHHO BIUSIET HA MUKOBOE 3HaYeHWe HECUHYCOMAANBHOTO
CUrHana.

[3] Ecnm Harpyska MeHblue yKkasaHHOM, HEOBX0AMMO paccumMTaTh OLWMBKY, MCXOAs W3 MapannenbHoro
NOAKMIOYEHNS UCTOYHMKA W Harpy3Ky.

1-32.  Xapakrepuctuku 4719 CUHYCONAA/IbHOro CUrHasa

6105A 1 6106A, 1- | 6100A n 6101A, 24-yacoBas
roguyHas “ 1-roanuHas ” cTabunbHOCTDb C
BbIxogHOM TouHocTb, tcal ! | TouHocTs, tcal OTKPbITbIM
Avanazox Hacrora nogaunanasoH 15 °C +(ppm 15 °C +(ppm KOHTYpoOM (ppm
BbIXOHOIO BbIXOJHOIO BbIXOHOIO
3HaueHus + pV) |3HaueHus + uV) |3Hauenus + pv) 2
45Tu-65Ty 0,1B-0,25B 73 10 200 10 90 15
0,05B-0,258B
16 Ny-850TIy| 0,05B-0,25B 82 10 200 10 90 15
45Ty -65Tu 06B-158B 53 50 200 50 75 25
0,15B-1,5B
16y -850y | 0,6B-15B 66 50 200 50 75 25
1B-108 45Tu-65Ty 4B-10B 52 200 200 200 75 150
16Mu—-850ly | 4B-10B 66 200 200 200 75 150

[1] Ansa +1 °C 1 NOCTOSIHHBIX HArpy3Kke 1 NOAK/IIOYEHMSIX.
[2] Ecnu ncnonbsyetcs nobas dyHKUMa n3 cneayowmnx: dnnkep, hnyKTyvpylowme rapMOHNKK, NpoBasbl/BbiOpock namn

WNHTEPrapMOHWKW, TO XapaKTepUCTUKM CTabUNbHOCTM C OTKPbITbIM KOHTYPOM Heobxoanmo Ao6aBuTb

K 1-

rOZIMYHbIM XapaKTEPUCTMKAM MOrpeLLHOCTH, KaK YKka3aHo B pasaene "PaboTa C OTKPbITbIM U 3aMKHYTbIM KOHTYpOM".
[3] BbixoaHble ypoBHM, MEHbLUME, YEM MeHbLUasi rpaHuUa Anana3oHa, MoryT 6biTb 3aZiaHbl, HO He yKa3aHbl.
[4] tcal = TemnepaTypa nocneaHei KanM6poBKK




6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

1-33.  AMIVINTYgHbIE X3PaKTEPUCTUKI HAMPSIKEHMS [TOCTOSIHHOIO U CUHYCOMAATbHOO

TOKa
24-yacosBas
6105A n 6106A, 1- 61008 1 61018 CTabunbHOCTb C
1-rognuyHas
BuixoaHoe roan4yHas To4HoOCTb, tcal norpewHocTs. tcal OTKPBLITbIM
Amanas3oH A (41151 Yacrora 145 °C +(ppm P 4 KOHTYpoM t(ppm
3HavyeHune 15 °C +(ppm
BbIXOAHOr0 3Ha4YeHus + BLIXORHORO SHAUEHMS BbIXOAHOr0
pv) B "+ V) & 3HaueHus + V) B
u yac 23
0B-0,125B | /OCTOAHHbI 91 35 200 35 100 15
0,05B - TOK
0,25B 16 My -850 'y 82 10 200 10 60 15
0B-0,075B
850 Ny — 6 Ky 400 30 1000 30 150 15
0B-0,75B | HOCTOStHHbIA 93 210 200 210 100 75
0,15B - TOK
15B 16 Tu -850 Ty 66 35 200 50 50 25
0B-045B
850 Ny — 6 kly 400 50 1000 50 150 25
0B-5B T”;(cm”””"'” 93 1000 200 1000 100 450
18-108 0538 16 Ty — 850 My 65 200 200 200 50 150
850 Ny — 6 k'y 400 300 1000 300 150 150

[1] tcal = TeMnepaTypa nocneaHen KannbpoBku

[2] Ans £1 °C 1 NOCTOSIHHBIX HAarpy3Ke W MOAK/IOHEHUSIX.

[3] Ecnu ucnonbayetcsa nobasi hyHKUMS 13 cneayrowmx: dhavkep, GaykTympyowme rapMoHUKKM, NpoBasbl/BbI6pOCkl Mn
MHTEPrapMOHUKK, TO XapaKTEPUCTUKU CTAaBUIBHOCTM C OTKPbITHIM KOHTYPOM HEO6X0AMMO A06aBUTb K 1-roAnyHbIM
XapaKTEPUCTMKAM NOTPELIHOCTH, KaK yKasaHo B pa3zaene "PaboTa C OTKPbITbIM U 3aMKHYTbIM KOHTYpOM".

[4] 3Tv xapaKTepUCTVKN NPUMEHNUMBI, TONLKO €CNY KOMBMHMPOBaHHOE 3thEKTUBHOE HaMPsPKEHWE Ha BbIXOAE MPEBLILLAET HUKHIOW
rpaHuLy AvanasoHa. Ecnv KOMBMHMPOBaHHOE 3HaYeHWE Ha BbIXOAE MEHEE HWDKHEN rpaHuLbl AnanasoHa, TO BbIXOAHbLIE NapaMeTpbl

HE yKa3blBaloTCA.

[5] MakcumanbHoe 3HaueHue Ans eauHUYHOM rapMoHUMKK (co 2-11 no 100-t0) Hke 2850 'y coctanseT 30 % AvanasoHa. CM. pasgen
"Mpepensl No amnauTyae/yactote" ans npoduneii Boiwe 2850 Iu.

1-34.  VICKa>kKeHns: HaripsKeHUs U LLYMbl HAlPsXKEHNS Ha TOKOBBIX KIIEMMAax

YpoBeHb
MakcuMasibHble HeJIMHEWHbIe UCKa)XKeHUs! (1 HerapMoHu4yecCKux ymoB
Anana3oH 1 yacroTa
JIn6o (no oTHOLWEHUIO K
MOJSIHOMY ANaNa3oHy)
5 MaKCUMa’sibHoe W MaKCUMMa’sibHoe 16 My - 4 My
MonHbIK 3Ha4yeHue U3 3HayeHue U3
Yacrora
AnanasoH nb Bonbtbl | % ycTaBKM % nb %
Avana3oHa
0.25 B 16 My —850 Ny -80 2,5uv 0,010 0,001 -50 0,316
! 850 Ny — 6 Ky -60 25 uv 0,100 0,01 -50 0,316
15B 16 Ty —850 'y -80 15 pv 0,010 0,001 -60 0,100
! 850 Ny — 6 kly -60 150 pv 0,100 0,01 -60 0,100
108 16 My —850 Ny -80 100 pv 0,010 0,001 -60 0,100
850 Ny — 6 kl'y -60 1 MB 0,100 0,01 -60 0,100
[1] HenuHelHble nckaxeHus B Ab nMHeHO Bo3pacTatoT Mexay 50 'y u 6 ku.




BBegenne
InekTpndeckne XapaKTEPUCTUKM

1

1-35. ®da3o0BbiH caBHUr MeéiXKqy TOKOM M HallPpsIKEHHEM

[ns HAaNPS>XEHNS| Ha TOKOBBIX KIEMMaX MCMOJb3YHTCS (ha3oBble XapaKTEPUCTUKK Ans avanasoHa 0,25 A - 21 A,

[Ans Bcex AMana3oHOB
HanpsxeHui (23 B -

6105A /6106A,

KOMMOHEHTbI

HanpshkeHus u Toka >40 %

6100B / 6101B,
KOMMOHEHTbI HaNpPsHKEHNs U

KoMnoHeHTbI

Hanpsi>keHusa UWin ToKa

0,5 % - 40 %

1008 B) Anana3oHa ToKa >40 % aunana3oHa 5]
AvanasoHa
1- 24-vacosasi
Avanason Lerommuan | 24aconar | o | 2 eoea, | romwan (OO T
M3MEeHeHus YacroTa NorpeLHoCTb, ik o norpewHo
4]+ & og [1]2] |B € OTKPBITBbIM| , tcal ' £5 °C |b C OTKPbITLIM OTKPbITbIM
TOKa tcal ' +5 °C KOHTYPOM 25 2l KoHTYpOM 251| CTEr tcal KOHTYDOM
TYp TYp 45 oC [112] ['Zl'][yal]J

45Ty -65Tu 0,0023 ° 0,0002 ° 0,003 ° 0,0002 ° 0,010 ° 0,001 °
16 Ty -69 'y 0,003 ° 0,0002 ° 0,003 ° 0,0002 ° 0,010 ° 0,001 °
69 My —180 Iy 0,007 ° 0,0002 ° 0,009 ° 0,0002 ° 0,017 ° 0,002 °
0,25A-21 A| 180 'y — 450 Iy 0,018 ° 0,0005 ° 0,023 ° 0,0005 ° 0,050 ° 0,005 °
450 'y — 850 Iy 0,033 ° 0,0008 ° 0,043 ° 0,0008 ° 0,070 ° 0,007 °
850 My — 3 kly 0,115° 0,0010° 0,150 ° 0,0010° 0,200 ° 0,020 °
3klMy -6y 0,230 ° 0,0010 ° 0,300 ° 0,0010° 0,450 ° 0,045 °
45Ty —65Ty 0,0023 ° 0,0002 ° 0,004 ° 0,0003 ° 0,010 ° 0,001 °
16 Tu—-69 'y 0,003 ° 0,0003 ° 0,004 ° 0,0003 ° 0,010 ° 0,001 °
69 'y — 180 I'y 0,007 ° 0,0003 ° 0,012° 0,0003 ° 0,017 ° 0,002 °
21 A-50A] 180 'y —450 Iy 0,018 ° 0,0005 ° 0,030 ° 0,0005 ° 0,050 ° 0,005 °
450 'y — 850 Iy 0,033 ° 0,0010°° 0,050 ° 0,0010 ° 0,070 ° 0,007 °
850 My — 3 kly 0,115° 0,0015° 0,200 ° 0,0015° 0,200 ° 0,020 °
3klMy -6y 0,230 ° 0,0025 ° 0,300 ° 0,0025 ° 0,450 ° 0,045 °
45Ty —65Ty 0,003 ° 0,0002 ° 0,004 ° 0,0005 ° 0,010 ° 0,001 °
16 Tu—69 Iy 0,003 ° 0,0005 ° 0,004 ° 0,0005 ° 0,016 ° 0,002 °
20 A- 80 A 69 'y — 180 I'y 0,008 ° 0,0005 ° 0,012° 0,0005 ° 0,028° 0,003 °
180 'y — 450 Iy 0,025 ° 0,0010 ° 0,030 ° 0,0010° 0,080 ° 0,008 °
450 'y — 850 Iy 0,050 ° 0,0015° 0,050 ° 0,0015° 0,100° 0,010 °
850 My — 3 kly 0,250 ° 0,0025 ° 0,200 ° 0,0025 ° 0,300 ° 0,030 °

(1]
[2]
[3]

4]
[5]

lMorpeluHocTy (ha3oBoro cABMra no TOKy OTHOCSTCS K KaHany HanpshXeHWs Ha Toli e dase. Hanpumep, Tok Ha L2 cooTBeTCTBYeT

HanpsKeHuto Ha L2.

Bknaa ¢asoBoro yrna B NOrpeLHOCTb MOLWHOCTY 3aBUCUT OT 3aZiaHHOro (ha3oBoro yria, CM. Cleayowmii pasgaen "XapakTepucTuku

MoLLHoCTK".

MpK NOCTOSIHHBIX HArpysKe M NOAK/IOUYEHMSX.
tcal = TemnepaTypa nocneaHei kanMbposku

(dazoBble XapaKkTepUCTWKK NpuY 3HauYeHnsx MeHee 0,5 % NonHOro AnanasoHa yXyALWwatloTcst Mo Mepe NpUBAMKEHNst KOMMOHEHTOB Ha

BbIXOAE K Npefeny paspeLlleHust Ans LMdpoBoi cUcTeEMbl 06paTHOM CBA3M.




6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

1-36. MHorogbazHbiH pexxnm pabors/

1-37. ®a30Bbii cABHUI MEXAY HaNPSIKEHHIMN

Ans Bcex 6105A /6106A, koMmnoHeHTbl | 6100B / 6101B, kOMNOHeHTbl | KOMMNOHEHTbI HanpsHKeHust
AnanasoHoB o Ly 0.5 % - 40 %
HanpskeHMWil HanpsHkeHusi U Toka >40 % | HanpsbkeHus n Toka >40 % nnu Toka 0,5 % - (]

(23 B - 1008 B) Avana3oHa AnanasoHa AvanasoHa
1-rognuHas |CtabunbHocTb| 1-roguuHas |CtabunbHocTb| 1-roguuHasi (CTabunbHOCTbL

Yacrora MOrpelwHoCTb, | B TEYEHUE |MOrpewHoCTb, | B TEYEHUE |MOrpewHoCcTb, | B TeYeHue

tcal W45 °C U2 yaca B |tcal 45 °C M2 yaca P tcal £5 °C (12 vaca 483
16 My —69 'y 0,005 ° 0,0002 ° 0,005 ° 0,0002 ° 0,010 ° 0,001 °
69 My —180 Ty 0,007 ° 0,0002 ° 0,007 ° 0,0002 ° 0,017 ° 0,002 °
180 Ny —450 Ny 0,025° 0,0005 ° 0,025 ° 0,0005 ° 0,050 ° 0,005 °
450 'y — 850 I'y 0,043 ° 0,0008 ° 0,050 ° 0,0008 ° 0,070 ° 0,007 °
850 Ny — 3 kly 0,150 ° 0,0010 ° 0,170 ° 0,0010 ° 0,200 ° 0,020 °
3kly-6«ky 0,300 ° 0,0010 ° 0,350 ° 0,0015 ° 0,450 ° 0,045 °

[1] MorpewHocTn ha3oBoro cABMra No TOKy OTHOCSTCS K KaHany HanpshkeHWst Ha Tow e dase. Hanpumep, Tok Ha L2 cooTBeTcTBYeT
HanpshkeHuto Ha L2.

[2] Bknaa da30Boro yrna B NnorpewHoCTb MOLWHOCTM 3aBUCHT OT 3aAaHHOro (hasoBoro yria, CM. creaytowmin pasaen "XapakTepuctvkm

MolLHocTH".

[3] Mpu NOCTOSIHHBIX HarpysKe W NOAKTOYEHMUSIX.
[4] tcal = TemnepaTypa nocneaHel kanubpoBKu

[5] ®a30Bble XapaKTEPUCTUKK MpK 3HaYeHUsX MeHee 0,5 % MOSIHOMO AMAna3oHa YXyALAITCA Mo Mepe NPUBAMKEHUS KOMIOHEHTOB Ha
BbIXOZE K Npefesny paspelleHuns s uMdpoBoil cucTeMbI 06paTHOM CBA3M.

1-38. IHeprernyeckmne XapaxKTrepUCTHKH

1-39.  UmrnynibcHbIE BXOAb!

Makc. yactoTa

5 MIy (100 My ans BXOZAOB C NpOTUBOAPE6E3roBo 3aLumnToi

MWHWUManbHas LWMpUHA UMNY/bca

100 Hc

MakcuMasnbHoe YMCo OTCYETOB Ha KaHarn

232-1 (4,294,967,295)

1-40.  MmriysibCHble 1 CTPOBUPOBAHHBIE BXOAb!

MaKcC. BXOAHOW HWDKHUIA YPOBEHb

1B

MUH. BXOLHOV BEPXHUWIA YPOBEHb

3B

3HayeHuns BHYTPEHHEIO CONPOTUBIIEHUA

Harpysku

135 Q 1 940 Q ana HomuHana 4,5 B

(npubnusutensHo akBMBaneHTHo 150 Q/1k Q ang HomuHana 5 B)

Makc. BXogHOe HanpskeHune

28 B (6n0k1poBka Ha npn6s. 30 B) U

MwuH. BXoAHOE HanpshXeHue

0 B (6nokuposka Ha npu6bn. -0,5 B) [

1-41.

UIMriyibCHBIV BbIXO4

Cxema ynpasneHus

OTKPbITHIN KONNEKTOP C ONUMOHANbHBIM BHYTPEHHUM
conpoTtusneHvem 470 Q

YacToTHbI AnanasoH

1mMy-5

My

MorpelwHoCcTb YacToTbl

+ (10 ppm + 100 HI'W)

HanpskeHve Ha BHellHeM
COMPOTUB/IEHNN Harpy3Ku

30 B Makc. (6noknposka)

BTekatowmi Tok

150 MA makc.

1-42.  Bbixofg crpob-ummysibca

Cxema ynpasneHus

C OTKPbITbIM KOJIIEKTOPOM

BHyTpeHHee conpoTuBnieHne

Kak u Ha cTpobnpoBaHHOM BXxoae

HanpspkeHune Ha BHelWwHeM
COMpPOTUBNEHUN Harpy3Kku

30 B Makc

. (6noknposka) ™

Brekatowmit Tok

1 A Makc.

[1] 3awwTa Ha Bxoae/Bbixoae: 30 B / -0,5 B (NnpnbnusutensHo) dhukcupoBaHHasi, 40 120 MA Ha Kaxabii curHan unm 300

MA MakCMMyM CYMMapHO Ha BCE CUrHanbl.




BBegenne 1
InekTpndeckne XapaKTEPUCTUKM

1-43.  [lorpelHocTs

TOYHOCTb CUHXPOHU3ALIAN + (10 ppm + 100 Hc) &
noacyeT/spemsi
MorpeLLHoCTb B XAyLieM pexuMe + (10 ppm + 100 Hc) &

MorpelwHocTb B NakeTHOM pexume (ppm) | + (BbixogHas MowHocTb (ppm) + 10 ppm +
B3 110000/MpoAOMKUTENBHOCTb U3Meperust (C) )

[MOrpeLLHOCTb 3aBUCUT OT BPEMEHHOIO NMepuoaa Mexzay nojaveit MoWHOCTY (HaxaTueM knasuwm OPER) 1 cTpob-
VIMMY/IbCOM, KOTOPbI/ CTAHOBUTCS aKTUBHBIM, €CTIM NPEBbILIAET 2 CEKYH/bI.

[3] He npuMeHsieTcs, ecnm BKIOYEH pexkuM "MnaBHbIv nyck".

[2]

1-44.  [lpogo/mknTesibHOCTE U3MEPEHMS

| MakcuManbHas NpoAo/HKUTENBHOCTL M3MEPEHMs | 1000 Yacos

1-45. XapaKTrepHCTHKHN MOLYHOCTH

XapaKTepuCTUKN MOLLHOCTYW, NPUBEAEHHbIE HUXE ANS NPUMepa, CNpaBeAnvBbl TOMbKO AN 3dEKTUBHBIX
CpefHeKBaapaTUYHbIX 3HaueHui, npeBocxoasiumx 40 % AuanasoHa Mo HaMpsPKEHWIO U TOKY U NS YacToT MeHee
450 y. OHM He MpPMMEHWMbI, eCIM Ha KaHanax HanpshxeHus unv Toka npubopa 6100B npuMeHeHb! niobble 13
yHKUMIA: hnvkep, hAYKTyMpyIoLLMeE FrapMOHMKM, NPOBasibl/BbIGPOCHI MW MHTEPrapMOHWKM.

1-46. [MorpewHocTs MOLWHOCTH 4151 CHHYCOMAAa/IbHOIro TOKa AJ19 MogesieH
6105A n 6106A npu yacrorax ot 45 'y go 65 ly; gpaxrop mowHocrn 1,0

[1]
(ppm)
MoLWHOCTb Npyn 3Ha4YeHnu Toka 90 % MowHOCTb Npyu 3HaYeHnu Toka 50 %
Avana3oHa AnanasoHa
Tok HanpshkeHue B npeaenax ot n%a!_,';a;‘):"' Hanpsbkenue ot 7 % ao 100 n":g:)a;o:"'
62 % po 70 % puana3oHa % aunana3oHa
°A °R 1008 B; ot °R 1008 B; ot
70 % po 75 70 % po 75
0r23Bno90 | 4555, 3608 on 0123Bno90 1558 43608| " of
B /o B /o
oT0Am02A 62 64 64 72 74 74
or3Anos0 65 66 66 74 75 75
80 A 147 148 148 181 181 181
[1] [Ans xapakTepucTuk sHepruv 4obaBuTb 1 ppm
Mpumeyanue: 100 ppm = 0,01 %

1-47. [MorpewHoCTb MOLWHOCTH 4151 CHHYCOMAA/IbHOIro ToOKa 4J/151 MOZEs1eHn
6105A n 6106A npu yacrorax ot 45 'y go 65 Iy; gpakrop mowHocrm 0,5

[1]
(ppm)
MowHOCTb NpU 3Ha4YeHnu Toka 90 % MowHOCTb Npu 3Ha4YeHun Toka 50 %
AvanasoHa Avana3oHa
HanpshxeHue B npegenax or [AnanasoHsi HanpshxeHue ot 7 % po 100 [AnanasoHbi
Tok [+ o, [+
62 % pno 70 % pnana3oHa 650 B n 1008 /o AMana3oHa 650 B n 1008
or 23 B 1o B; ot 70 % po or 23 B mo B; ot 70 % po
T A 75 % T A 75 %
90 B 180 B n 360B ° 9 B 180Bun 360B °
oTOAgOS5A 93 94 94 100 101 101
ri0ARS0| g5 9 9 102 102 102
80 A 163 163 163 194 194 194
[1] [ins xapakTepucTuk sHeprun fobasuntb 1 ppm
Mpumeyanwe: 100 ppm = 0,01 %
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1-48. [MorpewHocTs MOLYHOCTH /151 CHHYCOHAA/TIbHOIro ToKka 4/19 mogesnes 6100B n
6101B npn yacrorax ot 45 'y go 65 ly; ¢paxrop mowriocrn 1,0 (ppm) '/

MowHOCTb Npyn 3HaYeHnu Toka 90 % MowHOCTb Npyn 3HaYeHnu Toka 50 %
AnanasoHa Avana3soHa
Tekywee ManasoHbl oT 23 B ManasoH ManasoHbl oT 23 B
pnlo 360 B; auana3soH 10&8 B; ot 740 fllo 360 B; anana3oH ﬂ:g‘;?g:ios%soz’
o1 62 % no 70 % B no 850 B o1 62 % no 70 %
oT0OAm02A 236 239 252 239
oT5Ap0050A 236 239 252 239
80A 322 339 404 417
[1] [ins xapakTepucTuk aHeprum fobasuntb 1 ppm
Mpumeyanwue: 100 ppm = 0,01 %

1-49. [MorpewHocTs MOLHOCTH /151 CHHYCOHAA/TIbHOIro ToKka 4/19 mogesnes 6100B n
6101B npw yacrorax or 45 'y go 65 ly; ¢gpaxrop mowrocry 0,5 (ppm) !

MoLwHOCTb NpU 3Ha4YeHnu Toka 90 % MowHOCTb NpU 3Ha4YeHnn Toka 50 %
Avana3oHa AvanasoHa
Tekywee Anana3oHbl oT 23 B Avana3oH Avana3oHbl oT 23 B
Ao 360 B; amanasoH | 1008 B; ot 740 | pno 360 B; ananasoH ﬂ:g‘;?g" 3:;080580BB’
o1 62 % no 70 % B no 850 B o1 62 % no 70 % A
oT0Amo5A 246 249 262 249
ot 10 A no 50 A 246 249 262 249
80A 329 346 409 423
[1] [ina xapakTepuCcTVK aHeprum aobasuTb 1 ppm

Mpumeyanwe: 100 ppm = 0,01 %

1-50. [TorpewHOCTs MOLYHOCTH 4JI1 CHHYCOMAA/IbHOIO TOKa 4/19 Mogesies 6105A n
6106A ripn cyMMapHoM kosghcpuynerTe rapmornk 20 % yu ¢paktope MOLJHOCTH
1,0 (ppm) "™V

MorpewHocTb 3aBUCUT OT NOPSAKOB M aMNIUTYA rapMOHMK

MowWHOCTb NpM 3Ha4YeHun Toka 90 % MowHOCTb NpM 3Ha4YeHun Toka 50 %
AnanasoHa AnanasoHa
HanpsbkeHue B npeaenax ot 62 % o 70 % | Hanpshkenue ot 7 % o [ManasoHb!
Tekyuwee AvanasoHa 100 % aunana3oHa 650 B n 1008
or23Bpo | 180Bw n;':"fgg;';_soio ot 23 B o | 180 B u 360 | B; 0770 % no
90 B 360 B 70 % #o 75 % 90 B B 75 %
oT0AmOS5A 97 98 98 103 105 105
oT10A 0050 A 98 99 99 105 105 105
80 A 165 165 165 196 196 196
[1] [ns xapakTepucTuK aHeprumn fobasuts 1 ppm
Mpumeyanwue: 100 ppm = 0,01 %

1-51. [lorpelwHoOCTb MOLWHOCTH 4J151 HECHHYCOMAA/IbHOIO TOKa AJ/151 MO4E/1eH
6100B n 6101B npu cyMMapHOM ko3¢pgpnynenre rapmormnx 20 % m
gakrope mowrocrun 1,0 (ppm) ™

nOFpeUJHOCTb 3aBUCUT OT NopsAAKOB U aMNnUTya rapMOHUK

MowHOCTb Npn 3HaYeHnu Toka 90 %
Anana3oHa

MowHOCTb Npyn 3HaYeHnu Toka 50 %

Awnana3oH, B
AnanasoHa

ot 23 B no 360 B; nanasoHbl ot 23 B o
Tok nuanasoHF(l)T 62 %’Ao g";:g?t';’:: g n360 B; avana3soH oﬂ ﬂ:;‘l?g:z%%so%’
70 % ’ 62 % pno 70 %
oTOApgo5A 242 255 258 255
oT 10 Ao 50 A 242 255 258 255
80 A 326 350 408 426

(1]

[ns xapaKTepuCTVK 3Hepruv fo6aBuTb 1 ppm

Mpumeyanue: 100 ppm = 0,01 %
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1-52. XapaKTepucTuku psinkepa rnpm CMHycomngaabHOM H MPsMOyrosibHO
MOAYJ/IMPOBaHHOM HaIPSIXKEHNN H TOKE

[vana3oH ycTaBoK

130 % OT 3aAaHHOro 3HaYeHUs B Npeaenax 3HauYeHuii 13 amanasoHa

(60 % AV/V)

MorpewHoCTb Fy6UHBI MOAYNALMK hAVKep-LuyMa

0,025 %

[MCKPETHOCTb YCTaBKM Fy6uHbI MOAYALMM

0,001 %

®opma orunbatoLlelt Npyu MoaynALmMmn

npﬂMOYFOJ’IbHaﬂ, KBagapaTHasa UWin CMHyconaanbHaa

MpofomkMTENbHOCTL BKOYeHUs (popMa =
NpsIMOYrosibHas)

0,01 % - 99,99 %; norpewHocTb = +31 us (MKc)

YacroTa unm uncno

o1 0,5y no40 'y

EavHMUbLL Mogynsiumm: U3MEHEHWI B MUHYTY

(CPM)

ot 1,0 CPM no 4800 CPM

MorpeLwHoCcTb YacToThl Moaynsumm 2

<0,13 % (1 CPM - 4800 CPM)

[1] MorpelHocTb Npy NpsMOYrofbHOW Moaynsumn coctaensiet £{(10 + 31 x yactota Moaynsummn) ppm + 10 uHz}
[2] MorpewHoCTb NpU CUHYCOMAANBHON MOAynsaLUmMKU cocTasnseT +(50 ppm +10 uHz)

MorpelwHocTb nHanKaummn Pst n Pinst

3HayeHust Py 1 Pinst NpUMHMMatoTCa cornacHo ctaHaapty IEC 61000-4-15 (nonpaska 1). OTMeTUM, YTO nHAMKaUMS Py

N Pingt AENCTBUTENBHA TONbKO AN 230 B 1 120 B,

50 'y n 60 I'y. 3HayeHus Py HE NPUMEHUMbI K KaHasy Toka.

YcraBKa TOKa

MorpewHocTb HANKaUuN Py

220B-240B 10,25 %

115B-125B

10,25 %

CnenyeT OTMETUTb YTO AOSITOBPEMEHHLIN hamkep-wyM (Pi) MOXHO CMOAENMPOBATL NGO NPU NOMOLLM YCTOMNYMBOIO

Pst Ha noaxoAsLleM NpoMexyTKe BpeMeHu, Mbo nyTem usmMeHeHus Py 1 pacyeTa Py u3:

N
3
z Psti
i=1

rae Py (£1,2,3, ...) SBNSIOTCA pa3nnyHbIMK NOCNef0BaTeNbHbIMU OTcHeTaMn Py, CM. noapobHble cBefeHns B

craHpapte IEC61000-4-15.

Apyrvie pexwumsl drvkepa

MMetoTcs v Apyrve paclumpeHHble hyHKUMM dnnkepa. MorpewHocTb 3TUX curHanos MeHee 1 %:

. MN3MeHeHns JacToTsl

. WckaxkeHuns Hanps>XXeHna ¢ MHOroKpaTHbIMU NeEpexoaaMn 4epes HOoMb

e  [apMOHUMKM B GOKOBOIA MOMOCE YacToT
e Ckauyku dasbl

. MN3MeHeHns NpsMOYronbHOro HanpsxXeHus ¢ onpe.qeneHHo% NpPOAOMKUTENBHOCTBLIO

1-53. XapaKrepHCTHkH QsTyKTyupyrownx rapMoHnK

®nyKTYMpytoLiMe rapMOHUKM BO3HWKAIOT Ha BbIXOZAAX HaMpsDKEHWUsI U Toka. OyKTyUpYoLLMe rapMOHWUKM HELOCTYMHbI

B KaHanax HamnpsbkeHWsl UK ToKa, eCniv Ha 3TOM KaHarne yxe npumeHeHa dyHkums dnvnkepa.

Yncno nyKTyMpyoLmMX rapMOHMK

MoxeT pnykTympoBaTb Ntoboe uncno rapmonHuk ot 0 ao
MOJTHOMO YMCna 3aaHHbIX FaPMOHMK

[vanasoH ycTasku ray6uHbl Moaynsumm

0 % - 100 % OT HOMWHASIBHOrO rAPMOHMYECKOrO HaMpPsHKEHUS

MorpelwHocTb nykTyaumin (Mogynsums 0 % -- +£30
% )

+0,025 %

[JMCKPETHOCTb YCTaBKW FMy6uHbI MOAYNALMI

0,001 %

®opma

MpsIMOyronbHasi MU CUHycouaarnbHast

MpoaomKMTENbHOCTL BKOYeHUs (dbopMa =
NpsIMOYrosibHas)

ot 0,1% 10 99,99%

[lanasoH 4acToT MoaynsaLMK

ot 0,008 'y go 30 'y

nOFpeLUHOCTb YacCTOoThbl CVIHYCOVI,U,aJ'IbHOIZ moaynauun

+(50 ppm + 10 uHz)

nOFpeLlJHOCTb YacCTOoThbl I'IpﬂMOYFOJ'IbHOVI mMoaynauuun

<1300 ppm &

[JMCKPETHOCTb YCTaHOBKM YacTOThl MOAY LMK

0,001 'y

[1] MorpewHocTb nyKTyaumuii He 3agaeTcs Ans ry6uHbl Moaynsaumn >+30 %.
[2] MorpewwHocTb coctansieT £{(50 + 31 x yacToTa Moaynsiumm) ppm + 10 uHz}.
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1-54. XapaKTepuCTHKH MPOMEXNYTOYHbIX rapMOHNK
WHTEPrapMOHUKN BO3MOXXHbI Ha BbIXOAaX HamnpsaXXeHus U Toka

MorpewwHocTb YacToThl +500 ppm
MorpewHoCTb aMnNAnTyAbl B Anana3oHe 16 Iy - 6 +1 9%

Ky =
MorpewHocTb aMNanTyAbl B AnanasoHe > 6 Ky 4%

MakcumarnbHas BennunHa eaMHUYHON
MPOMEXYTOUHON FrapMOHUKM

MakcuMarbHasi Be/IMUMHa NPOMEXYTOUYHOW rapMOHUKU Ha
yactoTte <2850 'y coctaenset 30 % avana3oHa. CM. pasaen
"Mpeaensl no amnuTyae/yactote" ans npodwunen Boiwe 2850
Iu.

[nana3oH 4acToT MPOMEXYTOYHbIX rAPMOHMK

OT16 'y po 9 kly,

1-55. XapaKTepuCTHKH rpoBasioB/BblI6pocoB
XoTs npoBasnbl U BbIBPOCHI MCXOAHO CBSi3aHbl C HanpsxeHneM, npubop 6100B npeaocTaBnsieT aHaIOrMYHYHO

(DYHKUMIO Ha TOKOBBIX BbIXOAAX.

TpeboBaHMs K HauanbHOMy MyCKOBOMY

3agHuii dpoHT TTJ1-MMMybca ocTaeTcs HU3KMM B TedeHue 10 us

CuHxpoHu3aums ¢Ga3osoro yrna no
OTHOLLEHMIO K NepeceyeHnio HyNsi OCHOBHOW
rapMOHWKOW kaHana

UMMybCy (MKC)

Jn6o:

3agepxxka HauanbHOro MycKOBOro MMMy/bCa

nnn 0-60c+31 puc

+180 ° +31 s

MWH. NpoAOMKUTENBHOCTL NpOBana/Bbibpoca

1 mMc

MaKc. NPOAOMKUTENBHOCTL NPOBana/BbiIbpoca

1 MuHyTa

MWH. aMnauTyaa nposana

0 % OT HOMWHana BbIXOAa

Makc. amnautyaa Bblibpoca

MeHblLuee 3HayYeHne M3 NoAHOro AnanasoHa u 140 % HoMuHana
BbIxoZa

Mepu1oa NMHEeNHOro HapacTaHus/cnasa

3apaetcs B guana3oHe ot 100 us (mMkc) po 30 ¢

OnuMOHanbHLIV NMOBTOP C 3aAEPXKKOM

0-60c+31pc

MorpeLHoCTb aMMUTYAbl Ha4abHOrO YPOBHS

+0,025 % oT ypoBHS

MorpeLHOCTb aMMNUTY/Abl YPOBHS!
nposana/sbibpoca

10,25 % OT ypoBHs

3anep>KKa KOHEYHOro nyckoBoro nMnynbca

0 - 60 c 31 ps (MKC) OT Hayana nposana/sbibpoca

KOHEYHbI NyCcKOBOM UMMYbC

3agHuii dpoHT TTJI-MMNynbCca, COBMaAatoWmii C KOHLIOM 3aEPXKHM
KOHEYHOrO MyCKOBOrO MMMy bCa, OCTAOLMIACS MasbiM B TeYeHue oT
10 us (Mkc) po 31 ps (MKc)

[1] MorpeluHocTb He onpeaeneHa Huxe 10 % HauanbHOro YpPOBHS UM HUXE MUHUMAsIbHOTO 3HaUYEHWs AnanasoHa.

1-56. OnpepgenieHne aMIiINTYGHbIX XapaKTEPUCTHK HECHHYCON[AITbHbIX

CHUTrHaJioB

CpeaHekBagpaTUYHOE 3HaUYeHWEe CYMMbl KBaApaTOB KOMMOHEHTOB HanpsXXeHWs COCTaB/sEeT:

N
2 2
VRMS = Z V: M Mbl nNoslara€éM CUMMETPUYHbIMWU NMOrpeLHOCTN H(V)l ANa KaXxaoro V .

i=l

1

YyTeM, YTO NOrpeLHOCTM KOMMOHEHTOB HECUHYCOMAANBHOIO HanpshXeHus (MM Toka) curHana ans npubopa 61008
SBNSOTCS CKOPPENMPOBAHHLIMU U MO3TOMY AO/MKHbI CKITaZblBATLCS NIMHENHO.

N

(Vs + 0V gyss ))2 = Z(V, +”(V,))2

i=1

RZMS + 2V st (Vs ) + u’ Veus ) =

VE+2VuV ) +u V), +V + 2V, u(V)) +u (V,)) V) + 2V, u(V, 'V,

N

2 _ 2

OpHako Ve = E V.
i=1

W, €CIIM MOrPELIHOCTM OTHOCUTENBHO Manbl (Kak B 6100B), cnaraembiMu u?v; MOXHO npeHebpeub. Toraa
NOrpeLHOCTb KOMBMHMPOBAHHOIO CMrHana onNpeaensieTcs BblpaXXeHNeM:
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2V st (Vs ) = 2V, u(Vy ) + 2V, u(V ) 2V, u(V,)

KOTOpOe yrpoliaeTcs, faast U, B BIALE CyMMapHOIi NOrpeLHoCTM:

U Vs) =S V)

rae Be/M4uHbl C; = NpeacTaBnsioT coboi Ko3thhULMEHTbI YyBCTBUTENBHOCTU.

RMS

1-57. lpumep c HecuHyconfgasibHbIM HarnpsKEeHHEM

CvrHan c yactoToi 60 'y 1 cpeaHeKBaapaTUYHbLIM HanpsbkeHneM 110 B B ananasoHe 168 B, curHan cogepxut 10 %
95-1 rapmoHukm, 30 % 3-i rapMOHMKM, C OCTAaTKOM, COAEPXKALUMM OCHOBHYIO YaCTOTY. MCNosb3yst NMOrpeLwHoCTy
HanpsxeHusi npubopa 6100B 13 pasgena "AMNANTYAHbIE XapaKTEPUCTUKN CUHYCOMAANTBHOMO HanpsKeHus" 1
"XapaKTepuCTUKN NOCTOSSHHOMO M CMHYCOMAANbHOIO HanpshkeHus", onpeaenum 1-rognyHyo NorpeLwHocTb.

CpenHekBagp.HanpsbkeHue 3-i rapMoHukn = 0,3 x 110 = 33 B
CpenHexsaap.Hanpsxenne 95 rapmonnku = 0,1 x 110 = 11 B
CpenHeKBaap.HanpshxeHne no 0CHOBHOI YacToTe = V(1102 - 332 - 11%) = 104,3552 B

Bkraa B NOrpeLHoCTb OT OCHOBHOW YacToThl:
112 ppm 3HaueHus Ha Bbixoae +4,4 MB = (104,3552 x 0,000112) + 0,0044 = 0,011688 + 0,0044 = 0,016088 B
C nonpaskoii Ha ko3chdruUMeHT yyBCcTBUTENBHOCTM = 0,016088 x 104,3552 + 110 = 0,015262 B

Bknag B MOrpewHocTb oT 3-i rapMoHmkm (180 Iu):
122 ppm 3Ha4eHus 3-i1 rapmoHukmn +4,4 MB = (0,000122 x 33) + 0,0044 = 0,008426 B
C nonpaskoi Ha ko3hdrUMeHT YyBcTBUTENBHOCTM = 0,008426 x 33 + 110 = 0,002528 B

Bknag B MOrpewwHocTb oT 95-i rapMoHmkm (5700 u):
512 ppm 3HauyeHusi 95-i rapmoHuku + 4,4 MB = (0,000512 x 11) + 0,0044 = 0,010032 B
C nonpasko¥ Ha ko3thdMUMEHT YyBCTBUTENBHOCTM = 0,010032 x 11 + 110 = 0. 001003 B

Ob6Lwas norpewwHocTb:
Ob6was norpewHoctb amnnnTyasl = 0,015262 + 0,002528 + 0,010032 = 0,018793 B
Haripsxerne u ero norpewrocts = 110 +0,018793 B

1-58. Pacuer norpewHocTH KaxxyLuencss MoLHOCTH (S)

[ns pacyeTa NorpeLuHoCTH KaxyLueicst MOLHOCTM (S) Ans HECMHYCOMARNBHOTO BbIXOAHOMO CUrHana UCMosb3yoTcs
crefytowme ypaBHeHust:

S= DV I va

[ins pacueTa norpeiHoCT! KaxyLuencst MOLLHOCTH (S), XapakTepUCTUKIM NOrPeLIHOCTM aMIUTYA rapMOHUYECKUX
KOMMOHEHT HanpshKeHWsi HEO6XOAMMO MCMOMb30BaTh, KaK YKasaHo Bhile B pasgesne "OnpeaeneHve aMniuTyaHbIX
XapaKTEPUCTUK HECMHYCOMAANbHbIX CUTHANOB". TOT e MEeToA UCMOMb3yeTCs AN KOMMOHEHT ToKa. MocKombKy
KaXkyLLasicsl MOLLHOCTb SIBNISIETCS NPOM3BEAEHNEM ABYX Pa3HbIX BEIMYMH, TO NMOMPELLUHOCTb BbIYMUCISETCS
COOTBETCTBYHIOLUMM 06pa30M M3 OTHOCUTESIbHbBIX MOrpeLuHoCcTe. CneayeT OTMETUTb, YTO KOMMOHEHTbI HAMPSHKEHNS 1
Toka B npubope 6100B reHepupytoTCs HE3aBUCUMO, NO3TOMY SBISIOTCS HECKOPPEMPOBaHHbLIMM.

2 2 g2
Mockonbky S° = V1o d ryss i

S2 VRMS IRMS
roe Ue (S)
u(V gas )

- MOrPELIHOCTb CPefHEKBaAPaTUYHOTO HaMPSHKEHUS, U
u(l RMS )

4 () _tuVags) s i)y

npeacTaBnsieT coboi 06LLYH0 MOrpelHOCTb KaXyLLeHcs MOLLHOCTY,

- MOrpeLLHOCTb CPeAHEKBaAPaTUHHOTO TOKa
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1-59. [Ipnmep pacyera KaXkyLyemncss MOLHOCTH

Ha Bbixoze kaHana HanpsbxkeHns nmeem 109 B B avanasoHe 1 B npu vactote 60 l'u. Jo6asneHa 37 rapmoHuka 15 B.
Ha BbIxofe kaHana Toka uMeem 7 A npu 60 'y B aAvanasoHe 10 A ¢ 3-i1 1 5-i1 rapmMoHukamu ¢ cunoli Toka 0,7 A n
0,3 A COOTBETCTBEHHO. [1/151 pacyeTa KaXkyLlencsi MOLHOCTM (hasoBble Yr/ibl HECYLLECTBEHHbI. 3HAUYEHNSI
MOrpeLLHOCTN HaMnpsHKeHUs1 MPUBOAATCS B pasaene "AMNNnTyAHblE XapaKTEPUCTUKM CUHYCOMAANbHOTO HanpshKeHust'
1 "XapaKTepUCTUKM MOCTOSIHHOTO M CUHYCOMAANIbHOrO HanpshXeHns", 3HaueHWs NOrPELHOCTY TOKa NPUBOASTCA B
pasgene "AMMANTYAHbIE XapaKTEPUCTUKM CMHYCOMAANBHOro Toka" 1 "AMMANUTyAHbIE XapaKTEPUCTUKM NMOCTOSIHHOMO U
CUHycoMAaanbHOro Toka". Micnonb3yemble 3Ha4YeHNUs MOrpeLlHOCTel 0THOCATCS K Moaenu 6100B.

CpenHeksaapaThuHoe aHauenme Hanpsokerna v 109 +152 =110.02727 V

BK/ad B MOrPELIHOCTb OT OCHOBHOI HaCTOTbI HAMPSHKEHMSI:

112 ppm ot 109 B + 4,4 MB = (109x0,000112) + 0,004 = 0,012208 + 0,004 = 0,016608 B

C nonpaskoii Ha ko3t duLmeHT YyBcTBUTENBHOCTM = 0,016608 X 109 + 110,02727 = 0,016453 V

Bknan B MOrpeiuHocTb oT 37 rapMoHuKkn HanpskeHns:

122 ppm ot 15 B + 4,4 MB = (15x0,000112) + 0,0044 = 0,01830 + 0,0044 = 0,006230 B

C nonpaskoi Ha ko3tdurumeHT vyBcTBUTENBHOCTM = 0,006230 X 15 + 110,02727 = 0,000849 B
O6LLas NorpeLHoCTb HaNpPsHKEHNS:

u(Viys) _ 0.016453 +0.000849
Vs 110.02727

=0.000157 (unm 157 ppm).

CpenHeKkBaapaTUyHOE 3HauYeHWe ToKa \/72 +0.7* +0.3* =7.041307

Bknaz B MOrpeLHoOCTb OT OCHOBHOW YacToTbl TOKa:
164 ppm ot 7 A + 240 pA = (7x0,000164) + 0,000240 = 0,001148 + 0,000240 = 0,001388
C nonpaskoii Ha ko3thduLmeHT YyBcTBUTENBHOCTM = 0,001388 X 7 + 7,041307 = 0,001380 A

Bknag B MOrpewwHoCTb OT 3-M FrapMOHUKM TOKa:
191 ppm ot 0,7 A + 240 pA = (0,7x0,000191) + 0. 000240 = 0,000134 + 0,000240 = 0,000374
C nonpaskoit Ha ko3duumeHT vyscTBuTensHocT = 0. 000374 x 0,7 + 7,041307 = 0,000037 A

Bkraz B MOrpeLIHOCTb OT 5-/ rapMOHMKM Toka:
191 ppm o1 0,3 A + 240 pA = (0,3x0,000191) + 0. 000240 = 0,000058 + 0,000240 = 0,000297
C nonpasko¥ Ha ko3thdrUMEHT yyBCTBUTENBHOCTM = 0,000297 X 0,3 + 7,041307 = 0,000013 A

06Las norpeLHoCTb ToKa:

u(I ) 0.001388+0.000037 +0.000013
Louss 7.041307

=0.000204 (vnn 204 ppm).

Teneps S° = V2 12, =110.02727 x7.041307 = 774.7358 VA

MorpeLHoOCTb ANs KaXyLLencst MOLHOCTU:

7 I
u(S) _ i14Whus) ey ws)ye _\0.000157° +0.000204 = 0.0002574
S VRMS [RMS
YTO Oa€eT:

u,(8)=10.0002574x774.735748 = 0.1994 VA

OKOHYATESIbHO /15 KaXKYILEVICS MOLUIHOCTY U IOrpeLHocTy umeem. 774,7358+ 0,1994 BA
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1-60. Pacwuer norpewHocTy mowjHocty (P)

[elicTBUTENbHAS MOLWHOCTb NPEACTaBNSET coboi CyMMy NPOM3BEAEHUI HANPsHXEHWS, Toka U ha3oBOro MHOXUTENS
ANIS| KKAON rapMOHUKU.

P= ZVnIn cos®, Barr

roe 71 - nopsiiok rapMOHUKU.

B pacyeTax MorpeLuHoCTV MOLHOCTU UCMOMb3YETCs Ta e TEXHWKA, YTO U paHee. [ins pacyeTa NorpewwHocTv
HECKOpPPEenMpoBaHHbIX KOMMOHEHTOB HaNPshKeHWs!, Toka U (a3oBoro MHoXUTeNs GepeTcs cpegHekBaapaTUiHoe
3HauyeHue (KBaApaTHbIN KOPEHb U3 CyMMbl KBAZPATOB) MO KaXKaoW YacToTe.

w> (P u(V,) , u(l,), )
szf =[ fo "+ ]ff I +[u(phase,)]

roe U(X) - norpewHocTs KoMMoHeHTa X, a phdase - $hasosbiii CABMM MEXAy TOKOM M HanpsKeHMeM Ha JacToTe
. MpoLe Bcero BbIpaswTb KaXablii U3 3TUX BKIAA0B Yepes ppm.

Bknag B NOrpewwHocTb, AaBaeMblit ha3oBbIM CABUIOM, 3aBUCUT OT YI/la ClIEAYIOWMM 06pa3omM.

_cos(P+u(9))

cos®
roe @ obozHauaet BenmumHy dasosoro caura, a U(@) - ee norpeluHoCTb.

Toraa norpeLuHOCTM MOLHOCTY MO KaXKAoi YacToTe, MoAMMbULIMPOBaHHbIE NOCPEACTBOM COOTBETCTBYHOLLETO
Ko3thULMEHTa YyBCTBUTENBHOCTM C;, IMHENHO CKNaAblBAKOTCS, AaBasi CyMMapHYtO MOrpeLlHOCTb U (CyMMa sSiBNsieTcst
JIMHEHOM, MOCKOJIbKY KOMMOHEHTBI HAMNPsHXEHUs CKOPPENMPOBaHbI, YTO CNPaBeIMBO TaKXe U ANns Toka U dasbl).

u(P)=Y cu(P,)

u(phase) =1

1-61. lMpnmep pacyera 4/19 MOLHOCTH

Ha Bbixoze kaHana HanpskeHusi umeeM 109 B B ananasoHe 180 B npwu yactoTe 60 Iy ¢ 3-i1 rapMoHukol 15 B.
HanpspkeHue 3-i1 rapMOHUKM nMeeT hasoBbii caBur 0 ° N0 OTHOLIEHWIO K OCHOBHOW rapMOHMKE HanpsbKeHus!.

Ha Bbixoge kaHana Toka umMeeM 7 A B avanasoHe 10 A npu 60 'y ¢ 3-# 1 5-i1 rapMmoHukamm ¢ cunoi Toka 0,7 A m
0,3 A cooTBeTCTBEHHO. Pa30BLIVi CABUI MEXAY OCHOBHOW rapMOHWMKOMN TOKa M OCHOBHOW FrapMOHWKOMN HampsKeHus
coctaBnsieT 12 © . 3-a rapMoHuKa Toka MMeeT (pazoBbiii CABUT +25 ° MO OTHOLIEHMIO K OCHOBHOW rapMOHWMKE TOKa,
Hanpumep, asoBbIii caBUr MeXAy 3-1 rapMOHWMKOMN ToKa U 3- rapMOHWMKOMN HanpsXeHust coctaBnsieT 25 ° + (3 x
12 ©) = 61 °. Mockonbky AN 5-i1 rapMOHMKKM TOKa HET COOTBETCTBYIOLLEN 5-/ rapMOHWUKMU HaMpsXeHusi, TO 5-51
rapMOHVKa He JaeT 1 BKaja B MOLLHOCTb.

3Ha4eHns NOrpewwHOCTM HarnpsXXeHns NPpUBOASATCS B pasaene "AMNAUTYAHbIE XapaKTEPUCTUKM CUHYCOMAANbHOrO
HanpsbkeHns" 1 "XapakTepUCTUKM NOCTOSIHHOMO U CUHYCOMAANBHOIO HaMpsXXeHWs", 3HaYeHUs! MOrPeLLHOCTY ToKa
npuBoasTcs B pasgene "AMNANTYAHbIE XapaKTEPUCTMKM CUHYCOMAANbHOMO Toka" 1 "AMNANTYAHbIE XapaKTEPUCTUKN
MOCTOSIHHOIO M CMHYCOMAANBHOrO ToKa". 3HauYeHWsi MorpewHocTM a3 NpUBoAsTCS B pasaene "dasoBbil caBur
MeXAy TOKOM W HanpsbkeHMeM". Mcnosb3yeMble 3HaUYEHs NMOrpeLIHOCTEN OTHOCSTCS K Moaeny 6100B.

MepeBens Bce BENMYMHBI B ppm, UMEEM AN BKaAa B MOrPeLIHOCTb Ha OCHOBHOM YacToTe

0.0044 V7 x10°

ulV,)=112ppm + =152 ppm
) pp 109 7 pp
6
u(1,) = 164 ppm + 200024 AXI07_ o0 m
7 A
u(phase))=|1- cos(12+0.003) x1e6 =11ppm
cos(12)

MNMonHas norpewHocTb A KOMMOHEHTOB Ha OCHOBHOM YacToTe COCTaBASIET:

u(P)=~152> +198> +11° = 250 ppm

MOLLHOCTb Ha OCHOBHOI YacToTe:

P =V.I,cos®, =109x7x0.9781476 = 746.3266 Waits nostomy:
1-25
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u(P)=250x10""x746.3266 = 0.1866 Watts

Bkriaz B MOrpeluHocTb Ans 3-i rapMOHUKY

0.0044 V x10°
+

u(V;) =122 ppm =415ppm
0.00024 Ax10°
u(l,)=191ppm+ =534 ppm
(13) pp 07 4 172
u( phase;) =|1- cos(61+0.009) X le6 = 283 ppm
cos(61)

MonHas NorpeLwwHoCTb A4St KOMMOHEHTOB Ha 3-1 rapMOHWMKe:

u(P) =~415> +534> + 283> =733 ppm

MOLLHOCTb Ha 3-1 FapMOHMKe:

P, =V.,I,cos®; =15x0.7%x0.484810 = 5.0905 Watts nostomy:
u(P)="733 x107°%5.0905 = 0.003732 Watts

Montas mowrocte P = P, + P, =746.3266 +5.0905 = 751.41718arr

n3:
w(P)=Ycu(P)

u,(P)= MXO.IS% +wx 0.003731=0.1854 Watts
751.4171 751.4171

Power Accuracy =751.41711£0.1854 Watts

Cnocobbl pacyeTa peakTUBHOW MOLLIHOCTM

Mpun YNCTO CMHYCOMAANBbHOM CUrHase KaxyLascst MoWHoCTb (S), MowHocTb (P) u peakTnBHas MowHoCTb (Q)
CBSI3aHbl COOTHOLUEHWEM:

S? = P2 + @2 D70 COOTHOLLEHWNE HA3bIBAETCA "TPEYrOMbHNK MOLLHOCTER". ECAIM HanpsikeHne unm ToK He
CUHYCOMARMNbHbI, YPaBHEHUE He COOTBETCTBYET 3TOMY TPEYrofibHMKY. STUM BbI3BaH psia NOMbITOK 6onee agekBaTHO
onpeaenuTb peakTUBHYHO MOLWHOCTL (Q), HO HM OAHO M3 onpeaeneHuit He 6bi10 NPUHATO. CNOXHOCTL B TOM, YTO Q
MCMONb3yeTCsl B psifie Pas/IMyHbIX pacyeToB, B TOM YUCe A1t pacyeToB 3P PEKTUBHOCTY IMHUIA SneKTponepeaay v
naseHns HanpspkeHns Ha nnHun. Ha npmubope 6100B MOXHO BbiGpaThb onpeaeneHne, Hauny4ylmm obpasom
COOTBETCTBYIOLLEE NPOM3BOACTBEHHBIM NOTPEOHOCTAM. [oaaepXXuBaloTCs creaytolme MeToabl.

Budeanu Fryze
Kusters and Moore Shepherd and Zakikhani
Sharon / Czarnecki IEEE working group

BBuay cno>xxHOCTM BOMpoca, OnpeaeneHns 3TuX METOA0B BbIXOASAT 3a Npeaesbl AaHHOr0 AOKYMeHTa. B cnpaBoYHbIX Liensx
NPVBOASATCS CCbIIKM Ha COOTBETCTBYIOLME [OKYMEHTbI
PeakTMBHas MOLLHOCTb

[Ons peakTBHOM MoLlHOCTY (Q) BbluncisieM U ¢(Q) 3

sin(® +u(g))

u@=01-————
sin(®)

MeTon pacyeTa peaKTVIBHOl‘/II MOLHOCTU ANns HECMHYCcOMA4aIbHOIo CMrHana BbI6MpaeTCﬂ nonb30BaTeneM.
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CseHccoH, C., (1999), TexHnKa n3MepeH1si MOLHOCTM B HECMHycomaanbHoM crydae, Chalmers
[Apyrue nybnukaumm no npeamery:
Y.byaeaHy (1927). "PeakTviBHasi ¥ DUKTUBHAS MOLUHOCTb" . PYMbIHCKMI HALUMOHATIBHBIN MHCTUTYT, NO 2.
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YapHeuku, J1. C., (1987), "4T0 HEBEPHO B KOHLEMLUMU PEAKTUBHOMN MOLLHOCTU M MOLLHOCTM UCKaXKeHW no byaeaHy u
noyeMmy ee cnepyet oTKNOHUTL", JEEE Trans. on Inst. and Meas. (Tpyabl IEEE no npubopaM n nsmepeHusm), ) Tom
36, N2 3, c. 834-837, ceHr.

dununcku, M., (1980), "HoBbIM NoaxoA K U3MEPEHUSAM PeaKTUBHOMO TOKa M PeakTUBHOW MOLLHOCTM B Clly4yae
HecuHyconganbHbx cucteM", IEEE Trans. on Inst. and Meas. (Tpyapbl IEEE no npubopam n namepexusm), Tom 29, N9
4, c. 423-426, ceHT.

®puze, 3., (1932), "AKTMBHAZsA, peakTUBHAs 1 MONHAsA MOLHOCTb B NMEKTPUYECKMX LIENSX C HECUHYCOMAANbHbIMU
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700-702.

Kactepc, H. J1. u Myp, B. k. M., (1980), "K onpeaeneHunio peakTMBHOW MOLLHOCTM B C/ly4ae HECUHYCOMAANbHbIX
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PAS-99, N2 5, c. 1845-1854, ceHT./OKT.

WapoH, A., (1973), "OnpeaeneHve peakTMBHOW MOLHOCTM U yiydlieHne KoadhuumMeHTa MOWHOCTM B HETMHENHbBIX
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YcranoBka
Beegexne

2

2-1.

2-3.

BBegenne

A/ MpepynpexxaeHue
Bo nsbexaHne onacHOCTU NOPAXKEHUSA SJIEKTPUUECKUM
TOKOM WM TpaBM Nnpu pabote c knemMmamm npubopa
HEOGXOAMMO NMPOABNATb UCK/TIOYUTEJIbHYHO OCTOPOXKHOCTb.
Ha kneMMax m 0CHOBHOIo, U BCnoMorartesibHoro npuéopos
MoOXeT 6bITb Hanpsi)KeHune, onacHoe AJifl YKU3HM!.

B HacToswen rnaBe cogep)kaTcs MHCTPYKLUMM MO PacnakoBKe M ycTaHoBKe npubopa.
34ecb onvcaHbl Npoueaypbl 3aMeHbl NPEeAOXPaHUTENEN, a TakXKe NOAKIIIOUYEHMS K TMHUK
nuTanus. MNepen paboTon ¢ NpnbopPoM HEOHXOAMMO 03HAKOMUTLCA C COAEPXKAHMEM
JIAHHOM rNaBbl.

VHCTpYKLMM NO NOAKIYEHUIO ApYrUX kabenen, NOMUMMO CETEBOro, HaXoasTCs B
cneayoLLux rnaBax pyKoBOACTBa:

e [loaknoyeHne BbIBOAOB HaNpPsHKEHWS M TOKA U yKa3aHus Mo UCMosib30BaHUIo
Habopa nposogos ans mogenu 6100B onvcaHo B naBe 4.

e WHdopMaumsi 0 NoakItYeHnn nHTepdencHom WwnHbl IEEE-488 cogepxuntcs B
ase 5.

PacnakxoBka mn npoBepka

Mpubop NOCTABNSIETCS B KOHTENHEPE, NPeAHA3HAYeHHOM ANS 3aLUUThLI OT NMOBPEXAEHUS
Npv TPaHCMOPTUPOBKE.

TiwaTenbHO NpoBepbTe NPUBOP Ha HaNMUME NOBPEXAEHUN U HE3AMEASIUTENBHO
coobLmTe 0 N6OM NOBPEXAEHWN NMOCTABLUMKY. VHCTPYKLMM MO NPOBEPKE M NPETEH3UAM
HaXOAATCA B KOHTEWHepe.

YnakoBOYHbIN NIUCT HaxoaMTca B ynakoBke. Mpy pacnakoBke npubopa npoBepbTe
HasMuMe BCero NepeymcIEHHOr0 CTaHAAPTHOrO 060PYAOBAHNS U AOMOHUTENbHBIX
NPVUHAANEXHOCTEN, MOCTABNSEMbIX 110 3aKa3y. Mpn 06HapyXeHUM HeXBATKM 06paTUTECh
K AUCTpUBLIOTOPY Mnn B GAnmkanwmin cepemcHbIn LeHTp Fluke.

lepeBo3ka npnbopa

KoHTelHep Anst TpaHCNopTUPOBKM MOXHO npuobpectu B Fluke. Homep aetanu no
kaTtanory Fluke 1887580. KoHTeltHep npvrofieH B 60/bLUMHCTBE C/TyYaeB, OAHAKO
obecneyrBaeT MeHbLUYIO 3alUMTY OT yAApOB, YeM OpUrMHaNbHasl KAPTOHHAs ynakoBKa.
PekoMeHayeTca NMo BO3MOXHOCTU UCMOSIb30BaTh OPUrMHasbHbIA KOHTENHED.

Pa3mewernmne

Mpubop NpeaHasHaueH Anst UCNOMb30BaHUSA B YCNIOBUSIX C KOHTPONTMPYEMbIM YPOBHEM
3/IEKTPOMArHUTHOMO M3MyUYeHWs], HaNpuMep, B NOBEPOYHbIX U U3MEPUTENbHBIX
nabopaTopusix, TO €CTb FA€ B HEMOCPEACTBEHHOM 6IM30CTU HE UCMONb3YIOTCS
paanonepeaaTuMKkm, HanpuMep, MobusbHble TenedoHbl.

Mp1bOop MOXXHO YCTaHaBNMBaTb HAa paboyeM CTONE, C YC/IOBMEM, YTOBbl CO BCEX CTOPOH
6bIfI0 AOCTAaTOYHO MECTa ANS BEHTUNALMM.

Mpnbop MOXeET BbITb YCTAHOBMEH B CTOMKE MPY NMOMOLLM MOHTaXHOro komnekTta Fluke
HoMmep 1887571. NMoapobHoe onmcaHne MOHTaXXHOMO KOMMIEKTa U UHCTPYKLUMM MO
YCTaHOBKE HaxoAsaTCs B MOHTaXKHOM KoMriekTe. HeobxoamMMo yyecTb, YTO NMOTOK
BO34yXa CKBO3b NpnbOp MAET CneBa HanpaBo, eCAIM CMOTPETL cnepeau. MNpu ycTaHoBKE B
CTOMKe MOTOK BO3AyXa AO/MKEH NPOXOAUTbL B TOM XKE HarnpaB/eHUN.
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2-5.

2-7.

PexomeHgaymnn rno oxaakgeHnro

/A\OcTopoxxHO

MeperpeB MOXeT CTaTb NPUYNHON NOBPEXAEHUS, €CNTN
BOKpPYr OTBEpCTMI 1 BXxoAa Bo3Ayxa Mano ceoboaHoro
NPOCTPaHCTBA, BXOASALWMNNA BO3AYX C/INLLKOM FrOpsiuMii uiam
3acopwJics BO3AYLUHbIA (hunbTp.

MpuBop [O/MKEH HAXOAMTLCS HE MEHEE, YeM B 4 AtoliMax Nno ob6e CTOPOHbI OT BvKanmx
CTEH WM Kopryca CTOMKK. BxoaHOE M BbIXOAHOE OTBEPCTUSI AO/MKHbI 6bITb CBOGOAHDI.

Bozayx, noctynatolmin B npubop, Ao/mMKeH MMeTb TeMnepatypy oT 5 °C go 35 °C.
Y6eamTech, 4TO KO BXOAHOMY OTBEPCTUIO HE HanpaBs/ieH NOTOK BO3A4yxa U3 Apyroro
npubopa.

OunianTe Bo3AYyLIHbIA UNbTP Kaxkable 30 AHen nnu Yalle, ecnm NpMbop UCMONb3YeTCs
B 3arblfieHHON cpefie. MHCTPYKLMM MO OYMCTKE BO3AYLIHOrO MNbTpa HaxoAsTcs B
PYKOBOACTBE MoJib30BaTeNs.

nexkTponuraHmne

B npubope MMeeTcs aBTOMaTUUYECKUI IETEKTOP HaMpsHKEHUS NUTaHUS B AvanasoHe 100-
240 B, NoaToMy OT MO/b30BATENSI He TPEBYETCS BbIGMPATh HAMNPSHXKEHWUE NMUTAHWSI.
YCTaHOB/NEHHbIV NPefoXPaHUTENb COOTBETCTBYET 3TOMY AMANA30HY HanpshKeHuid. JocTyn
K NpeaoXpaHnTeNsiM yKasaH B pyKOBOACTBE MoJib30BaTens.

ﬂa,qcoe,qnﬁelme K JIMHNUH ITUTaHNS
AANpeaynpexxaeHuve

YT06bl N36€)KaTb ONMACHOCTU NOPAXKEHUS JIEKTPUUECKUM TOKOM,
TpPaBM WM BO3HUKHOBEHUS NOXKapa, BCTaBbTe NMpusiaraeMbii
TPexnpoBOAHOH LWHYP NUTAHUS B PO3ETKY C COOTBETCTBYHOLLUM
3a3eMJIeHUEM.

He nonb3yiTech ABYX)KW/IbHbLIM afganTepoM WM YAJIMHNUTE/IbHbIM
NpoOBOAOM; 3TO HAPYLUUT NOAK/IOYEHUE 3aLUTHOIrO 3a3eMJIEHUS.
Ecnu B cuny Heo6xXxoaMMOCTU UCMNOJb3YETCA ABYXXKW/IbHbIN WWHYP
NUTaHMS, TO 3alUMTHbI NPOBOA OT K/IeMMbl 3a3eMJ/IEHUSA Ha
3apHel naHenn Heo6xoA4MMO NOACOEANHUTDb K 3a3eMJIEHUIO nepen
noacoeAMHeHUeM LUHypa NUTaHusa Wi paboToi C u3MepuUTesibHbIM
npu6opom.

Po3eTkn, o6ecneumBalolime nuTaHue npubopa, AOMHKHbI UMETb
aBapUiiHbIN BbIK/IlOYATE/b, UTO6GbI OTK/IIOUUTL MUTAHUE B C/lyyae
OMacHOCTM.

Tok, noTpebnsembiii NpMO60POM, MOXKET NPEBLICUTL NPeaen CTaHAapTHOro pasbema 10 A
IEC, noaTOoMy Ha 3a/iHel nNaHenu npubopa UMEETCS Pa3beM NUTaHNs Ha 16 A,

COOTBETCTBYIOLMI LWHYP NUTaHWsI Npunaraetcs. YoeanTecb, YTO 3MeKTpUYeckasl po3eTka
paccyMTaHa Ha MaKCUMMasnbHYytO MOLWHOCTb 1250 BA 1 4To Npmbop NOAKMOYEH K
3a3eMJ/IEHHON [0/MKHBLIM 06pa30M TPEXKOHTAKTHOMN po3eTKe.

llpumeyvarne
TUroBasi MaKcUMasibHas MOLHOCTb fipm 115 B cocrasnsger 1000 BA.
Ecnv y npunaraemoro wHypa nuTaHust HET ceTeBol BMMKK, cobntogaiTte npu

MOAK/TIOYEHUN CIeAYIOLLYIO LIBETHYHO MAapKUPOBKY: (a3a = KOPUYHEBIN, HYNeBOW
NpoBOA = CUHWI, 3eMNA = 3€NEHbIA/XXENTbIN.



YcranoBka
TTofAKTIIOYEHNE BCIIOMOraTe/IbHbIX YCTPOUCTB

2

Ta6nuua 2—1. LLIHypbl NUTaHUA NO CTPaHaM

CrpaHa KaTano)xHbiii HOMep WHypa nutaHus Fluke
BenukobputaHus 1998167
EBpona 1998171
ABcTpanus, Hoeas 3enaHaus, Kutaii 1998198
CLUA, AnoHus 1998209
Opyrne (6e3 BUNKkn) 1998211

2-8. MogknroyerHmne BCrioMorare/ibHbIX yCTPOHCTB

Moaenn 6100B n 6105A 9BNSOTCS OCHOBHbLIMK YCTPOMCTBaMM, CNOCOBHBIMM
ynpaBnsaTb BCMNOMOraTe/ibHbIMM YCTPOMCTBAMU B NIIO6OM COYETAHUM U YNACIIOM He
6onee Tpex. OcHoBHbIe ycTporcTBa 6100B 1 6105A MOXHO HAaCTpPOUTb Kak
OCHOBHbIE UK BCriOMOraTenbHble, oaHako Mmogenu 6101B n 6106A moryT
paboTaTb TONbKO Kak BCOMOraTesibHble.

Kaxkaoe BcrnoMoraTenibHOe YCTPOMCTBO COOTBETCTBYET AOMNOSHUTENBbHON (hase no
HanpsH>KeHUIo unn Toky. MNoaKIYeHns: Ang ynpaBneHns BbINOMHSAOTCA Npu
MOMOLLM NpUnaraemMbix K KaXxaoMy npubopy coeaMHuTenbHbIX kabenen, aetanb
Homep 2002080. Ha puc. 2-1 npeacraBneHa cxeMa NOAKIYEHNI K 3a4HEN
naHenn ocHoBHoro npuéopa. Ha mogensx 6101B 1 6106A nMeeTcs oaunH
BCMOMOraTesibHbI/ YNPaB/soWmn BXoA,.

Crapas mogenb 6101A MoxeT Takxke 6blTb AobaBneHa B KayecTse
BCMOMOraTeNlbHOM K OCHOBHbIM ycTpoicteam 6100B 1 6105A. Mpu obHoBneHun
MUKponporpamMmbl Ao Bepcun 4.10 nnmn 6onee HOBOW CTapoe yCTporcTBo 6100A
MOMET BbICTYNaTb B KA4YeCTBE OCHOBHOMO Ansl Nobbix U3 Moaenen 6105A, 6106A,
6100B 1 6101B, ncnonb3yeMbIx Kak BCOMOraTesibHble.
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L2 CONTROL OUTPUT

L3 CONTROL OUTPUT

N CONTROL OUTPUT

Y4

-

AUXILIARY CONTROL INPUT

C

D

AN

/

2-6

Puc. 2-1. Pa3beMbl BCMOMOraTtesibHbIX YCTPOMCTB Ha 3afHei naHenu 6105A
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YcranoBka
Pacripegenerme ¢az

2

2-9. Pacnipegesieumne a3

Ycrpoicteam 6105A 1 6100B B MHOrohasHOM CETU BCeraa COOTBETCTBYET a3a
L1. ®a3bl BCnoMoraTesNibHbIX YCTPOMCTB 3aBUCSAT OT TOr0, K Kakum
BCMOMOraTesibHbIM YNPaBsoOWMM pa3beMaM OHWU MOAKIIOYEHDI.
BcnoMmoraTtenbHoe yCTpOUCTBO, NOAK/IIOYEHHOE K YNpaBnstoleMy Bbixoay L2,
npuobpeTtaeT 0603HayveHre L2 u T.4. OnucaHve opraHoB yrpaBieHus u
MoSIb30BaTeNIbCKOro MHTepdelica NpUBeAeHbI B PYKOBOACTBE MOJSIb30BaTENS.

HacToawwit pasaen coaepXXuT cnpaBoYHble CBEAEHNS MO DYHKUMAM U
PACMONOXEHMIO 3/IEMEHTOB YNpaB/ieHUsI Ha NepeaHel 1 60KOBOWM NaHenu
npubopa 6100B, a Takxe KpaTKOe OMnMcaHne Kaxxaon dyHKUMM U AOCTynNa K HEN.

MonHoe onucaHue paboTbl ¢ Nnpubopom 6100B ¢ nepeaHei naHenu unmn nNpu
NOMOLUM ANCTAaHUMOHHOIO YrpaBeHNs HAaXoaAUTCS B PYKOBOACTBE MO/b30BaTenNs.

Mepen Havanom paboTbl ¢ Nnpubopom 6100B 03HAKOMBTECH C 3TOW
nHdopMaLmeil.

2-10. logrsiroyerHne n NopsfgoK BK/TFOYEHNS]

BK/ItoHeHne ruTaHmns
Mpun paboTe ¢ MHoroasHon cucTeMon HeobxoaMMO CHavana NoAKIIYUTb
kabenu ynpaeneHns Mexxay BCNOMOraTesibHbiIMU U OCHOBHbLIM YCTPOMCTBaMM.
3aTeM BKIHOYMTb MUTAHME BCOMOraTe/bHbIX YCTPOMCTB M OCHOBHOMO YCTPOWCTBA.

BbIK/iloHeHne rmTaHns
Mpy BLIKNIOYEHUN MUTAHMA CHayana BbIKIOYMTE OCHOBHOE YCTDOVICTBO. Ecnu

3TOT NOPSAOK 6yAeT HapyLUeH, NOBpeXAeHU He ByaeT, ofHaKO Ha
MoNb30BATENLCKOM MHTEPdENCE MOTYT BbIBOAUTLCS COOBLLIEHNS 06 OLIMBKaX.

2-7
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Hacrpoiikn
Beegerne

3-1. BeegeHne

HacTosias rnaBa coaep)XMT CrpaBoYHble CBEAEHUS MO 3/IEMEHTAM U
PacrooXeHWIO OpraHoB YNpaBieHUs Ha nepeaHei u 60KOBO NaHeNM, a Takxe
KpaTKoe onucaHue Kaxxaon MYHKUMM U AOCTYN K HE.

Mepen HayanoM paboTbl C NPMEOPOM 03HAKOMbTECh C 3TOW MHDOpMaLMEN.

WMHCTpyKumm no paboTe ¢ NpubopoM C nepeaHelt NaHenu npueeaeHsl B MMase 4,
a no paboTe C AMCTaHUMOHHbIM YrpaBneHneM - B [nase 5.

3-2. J/1eMeHTbI NepeFHEH NMaHesIn

dneMeHTbl NepeaHen naHenu (BK/oYasi BCe OpraHbl YrpaBieHus, AMChen,
MHOMKATOPbI U KIEMMbI) NMOKa3aHbl Ha pUCyHKke 3-1. Bce anemMeHThl nepeaHen
naHesnun KpaTko onucaHbl B Tabnuue 3-1.
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Ta6nuua 3-1. dneMeHTbl NepeaHei NnaHenu

Homep

OnucaHue

KneMmmbl HanpsieHus - Ha npubope umetotcs knemmbl HI n LO BbIXOAHOrO HaMpsKeHus.

[ns noBbIWeHMs TOYHOCTU n3MepuTenbHble knemmbl HI 1 LO npegycmaTtpusatoT
BHELLUHWUI KOHTposb. B MeHio Global Settings (O6Lume HacTPOMKK) MOXXHO BbIBpaThb
ABYXnpoBoAHoe u3MepeHue. CM. nasy 4

KneMMbl namepeHuns Toka - BbIx0oZHOM TOK

MporpaMMHble knaBuwwmM - ObecneunBaloT HENOCPEACTBEHHLIA AOCTYN K (QYyHKUMAM
HacTpolku. Mpu NOAKYEHNN BHELIHEN KnaBMaTypbl GyHKUMOHANbHbIE KABULLK
knaBuaTtypbl (F1-F8) obecneumnBatoT Te ke BO3MOXHOCTW HaBuraumu. CMm. nasy 4

PazbeM Ans knaBuaTypbl - PasbeM PS/2 ans ycTaHaB/IMBaAEMON MO XXENAHWUIO BHELLHEN
KNlaBMaTypbl.

ONOANONIO

PasbeM a5t Mbllwm - PazbeM PS/2 ans ycTaHaBNMBAEMOIA MO XXENAHMIO MbILLW.

O,

KnaBunaTtypa HaBurauum

nepexkovaeT Mexay Tpemst OCHOBHbIMM MeHto: Output (Bbixoa), Global Settings
(O6wwme Hactpoiikn) n Waveform (®dopma curHana).

E](escape) CNYXWT [N NepeXoia B MepapxXum CUCTEMbI YNPaB/eHNs Ha NpeabiayLLmni
YpOBEHb MPOrPaMMHbIX KaBuLl. MO3BOMSET TakXKe BbIMTU U3 BCMSbIBAOLLMX SKPAHOB.

nepeBoANT (hOKYC C OHOMO 3NEMEHTa YNpaBieHus Ha Apyroi B Npefenax
BblIBpaHHON 061aCTN MeHH0.

E]E] n E]E] No3BONSIOT BblIbMpaTh 3HaueHnst B 061aCTU AaHHBIX U NONsX C
BbI6GOPOM.

Q0

[Ba nopta USB - 15151 coxpaHeHWsi U nepe3arpysku KoHdurypaumin ¢opm curHanos. Ans
NOAK/IIOYEHUS MbILIW U KNAaBMaTypbl U Anst 06HOBNEHNS MUKPOMNPOrpaMMbl.

Bbikntoyatenb nuTanusa Bkn./Bbikn. - BkatoueHWe 1 BbIK/IOYEHME NUTaHus. Bo
BKJTIOYEHHOM MOJSIOXKEHWNM BbIK/tOHYaTENb (PMKCUPYETCS B YTOMIEHHOM MOMOXEHWM. Mpu
MOBTOPHOM HaXXaTWM OH BO3BPALLAETCS B MCXOAHOE MOJIOXKEHNE M OTKITIHOYAET NMUTaHME.
MpvMeYaHune: 3TOT BbIK/IKOYATENb OCYLLECTBSIET 3/1IEKTPOHHOE YyrnpaBeHue
BKJIIOYEHWEM, @ HE MOJTHOE OTK/THOUEHME NUTaHMsi. OCHOBHOM BbIKTIOUATENb NUTaHUS
Haxo[MTCS Ha 3aAHEN NaHeNW.

Konecuko ABOMHOMO AeicTBus - ObecneunBaeT YCKOPEHHbIN BBOA AaHHbIX B none. Mpu
BpaLLeHWn 6e3 HaXkaTusi BbINOSHAETCA NPOKPYTKA 3HAUEHWIH BbIAENEHHOIO B AAHHbIN
MOMEHT YMC/I0BOro CMMBOSA B Nosie BBOAA. [py BpaLLEHUM C HaXaTUeM BbINOHAETCS
nepeMellieHe Kypcopa BAo/b CUMBOJIOB B MoJfe BBOAA.

- B pexxume Direct Mode (MpsiMoit BBOA) CBETOANOAHBIN MHANKATOP KNaBULLWN FOPUT,
N BCe M3MeHeHNs (hopMbl CUrHana AeNCTBYIOT HeMeaieHHo. Ecnu pexknm Direct Mode
(NpsiMoli BBOA) HEaKTMBEH, TO Npnbop 6100B HaxoauTca B pexxume Deferred
(oTcpoyeHHoro BBoaa). B pexwume Deferred (OTNOXeHHbIN BBOA) M3MEHEHNS hOPMbI
CUrHana COXpaHsoTCsA, HO He NpuMeHsitoTCA. CoXpaHeHHbIE 3MEHEHNST MOXHO
NPUMEHUTb OAHOBPEMEHHO UM OTMEHUT.

(pexvm oxumaanuns) - OTKJTKOYAET Bbixoa.

® |®

(pexxum paboTbl) - BKJITFOYAET Bbixoabl aKTMBHbIX KaHanos. CBeToAMOAHbIe
WHAMKATOPbI HaJ KNIEMMaMK yKasblBatloT, Kakue 3 Bbixoaos BKJTKOYEHDI.




Hacrpoiikn
SIEMEHTbI TEPEAHEN ITAHESU

Ta6bnuua 3-1. dneMeHTbl NepegHeit naHenu (NpoaoMHKeHUue)

Homep OnucaHue

- B pexkume BBOAa TekcTa (roput nHankatop "Alpha Lock") TekcT BBoaMTCS npwm
nomMoLm 1 6yKBEHHO-LMMbPOBOW KnaBuaTypbl (15). TEKCT BBOAUTCS Kak Ha COTOBOM
TenedoHe, No3Bosss BBOAUTL 60/ee 0AHOMO CMMBOJIA MPY MOMOLLM OAHOV GyKBEHHOW
K/IaBULLIK, HaXKMMasl ee A0 NOSIB/IEHMS HY>XHOrO CUMBOSa. [nsi nepexoaa K crieaytoLlen
MO3MLUMKN HAXXMUTE KNaBuLly .

Haxxmute |E"TE“| ANns 3aBEPLUEHNUA BBOAA TEKCTa.

— MepekntodeHne Mexay BBOAOM TeKCTa u undp.

@ B pexkume BBOAa UMdp nHamkaTop kHomnku "Alpha Lock" noraweH. B pexwvmMe BBOAa
TekcTa uHaukaTtop kHonkm "Alpha Lock" roput.

BykBeHHO-UMdpoBas knaBmaTypa - O6ecneynmBaeT BBOA TEKCTA U uncen. HaxaTuem
(14) BLINOMHSAETCS NEpEK/OYEHNE MEXY PEXMMaMi BBOAA YMCEN U TEKCTa.

B uncnosom pexwume Beoaa (MHamkaTop "Alpha Lock" noraweH) ¢ knaBuaTypbl BBOAATCA
HenocpeacTBeHHO undpsbl (knasuwia E no3sonset BBOAWUTb NOPSAKN BETUUMH).
B pexxvme BBOoAa TekcTa (roput uHamkatop "Alpha Lock") TekcT BBoAMTCA Npu noMoLum

6yKBEHHO-LIMMPOBON KNaBUaTypbl 1 (@). 3TO MPOMCXOAUT KaK Ha COTOBOM
TenedoHe, No3Boss BBOAUTL 6onee 0AHOr0 CMMBOJIA NPU MNOMOLUM OfHON BYKBEHHOW

KnaBuLLn.
Monb3oBaTenbckuii uHTepdeiic 8 OC Windows - 3agaHue ¢hopM cUrHanoBs v apyrmx

@ yHkumi kanubpaTtopa Electrical Power Standard MoXHO BbINOMHSATL B NporpaMme ans
Windows.

PazbeMbl onumm Ana U3MepeHns 3NeKTPO3HEPrumn (ecnv 3Ta onums ycTaHoBneHa) - Lectb

BNC BXx0Z0B A5t MpYeMa UMMYJIbCOB CO CHETUMKOB SNEKTPO3HEPTUN.
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3-3. O6s1aCcTb OCHOBHOIO NM0J1b30BaTE/IbCKOIro

HHTEpghesica

Monb3oBaTenbCckuii MHTEpdENC noaeneH Ha NaTb obnacten MimeeTca Tpu NaHenu
N3MEPEHU, OKHO COOBLLEHNS N KOHTEKCTHBbIE MPOrpaMMHbIE MHANKATOPbI BHU3Y
3KpaHa. CM. pucyHOK 3-2.

— Dutput Menu

— Global Settings Menu

H|T | 120.000%, 0.000 Degress Disabled Sine | Fluet | Inter | Flick | Dip Range [ 33 - 66z
_|T /0,500000 4, 0,000 Degress Disabled Sine | Fluct | Inter | Flick | Dip Frequency [600 ke
L2 |% 120,000, -120.000 Degrees | Disabled Sine Fluct | Inter | Flick | Di
|7 | a Line Locking [] Lack (O
|T /0,500000 4, 0,000 Degress Disabled Sive | Fluct | Inter | Flick | Dip
3|V [120000v, 120.000 Degress | Disabled Sire | Fluct | inter | Flick | pip v | % ofrus =]
|T | 0,500000 &, 0,000 Degrees Disabled Sire | Fluct | Inter | Flick | Dip 1 | %ofRMS =]
TF | Disabled Sine Fluct | Inter | Flick | Dip P | Budeanu (3¢ Delta) EI
|T | Disahled Sine | Fluct | tnter | Flick | Dip [watts | o0.000
[va, [ 103,923
= Wavaform Menu - Fundamental [Phase L1 : Voltage] [ Wi pfy | 0.566
250 Q |51.062
200 D [ 0,000
150 = RMS | 120000 Y | |
100 | [
50 Harmanic I 1 | |
o - | | |
=0 Amplitude | 100.000 % | i
-100
Angle | 0.000 de
s gle | g ||| | |
g— 4, Unbalance (NEMAY | 0,00%
250

Cutput 'On' Soft Start

Select the amplitudes range.

Ramp Period I ] S

gdw04.bmp
Puc. 3-2. Npachmuecknii nonb3oBaTesbckuii nHTepdenc

KHonka obecrneynBaeT nocneaoBaTenbHbIM A0CTYN K nonsim Menu (MeH1o).
AKTMBHOE MeHI0 0603Ha4YeHO CMHel paMkon. Mpu nepexoae oKyca C MeHIO Ha
MEHIO COOTBETCTBYIOLLMM 06Pa30M MEHSIETCA AENCTBUE KOHTEKCTHbIX
MPOrpaMMHBbIX K/1aBWLL.

MeHto Output Menu (BbixoaHOe MeHI0) B BEpXHEN NEBOM YacTU 3KpaHa
no3BonsieT BblIbMpaTb KaHan ans pabotbl B MeHto Waveform Menu (MeHio
opMbl curHana). HactpamBaeMblii kaHan obo3HavaeTcst 6enbiM hOHOM.
34ecb NoKasaHbl HanpshXKeHWe UM ToK 1 a3oBbIv Yron Ans BCeX
NOAK/IOYEHHbIX ¢a3. B MeHto Output Menu (Bbixoa) Bceraa nokasblBatoTCs
3HaYeHMs Ha KeMMax TOKa M HanpshKeHWs, KOTopble TaM ecTb (unu byayT
MPpY HAXXATUM KHOMKM (o) ).

B meHto Global Settings Menu (O6lume HacTpoKrkK) B NpaBoi YacTu aucnnes
3apatoTcs obLme KoHdUrypauum OCHOBHOMO YCTPOWUCTBA M BCEX
NOAKJTIOYEHHBIX BCMIOMOraTesIbHbIX YCTPOWCTB.

B obnactn Waveform Menu (®opma curHana) HacTpanaeTcs dhopma
CUrHana ans Toro UM MHOro KaHana. B 3Tol YacT Nonb30BaTENbCKOrO
nHTepdenca nokasbiBaeTcs, YTo ByAeT Ha BbixoAe, Koraa HacTpovku byayT
NMPUMEHEHBI.



Hacrpoiikn
06/1aCTb OCHOBHOIO [10/1630BATE/IbCKONO MHTEPQENCA

3-4.

MNop obnactbto Waveform Menu (®opMa curHana) HaxoanMTCs OKHO
coobueHns Message Window, B KOTOPOM BbIBOAATCS KOHTEKCTHas CrpaBKa,
a TaKxe npeaynpexaeHus n cooblleHns 06 olwmnbkax. ®oH B 3Toi 0bnacTu
MMeeT 6enblli UBET NOA CNPaBKOW M OpaHXXEBLI Nog npeaynpexaeHusiMmn. K
NpeaynpeXxXaeHnsiM OTHOCATCS COOBLLEHUS], YKa3bIBalOLLME, YTO BBEAEHDI
HEBEPHbIE aHHbIE UM NMapaMETPbI BbINAYT 3a AOMNYCTUMbIE MPaHMLbI, eC/n
HaCTpoWkM 6yayT npuMeHeHbl. CoobLueHMsl Ha KpacHOM (poHe 0603HayvatoT
cepbesHble OWnbKN.

BHM3Y 3KpaHa HaxoaATCs BOCEMb NMPOrPaMMHbIX K/1aBWLL, KOTOPbIE MOXHO
MCMOJIb30BaTh ANS BbINOSIHEHUS ONPeAeneHHbIX AeUCTBUIA. [pY BbINOHEHWUN
HEKOTOPbIX 13 HUX MOTYT MOSIBNSTLCS BCMJ/IbIBalOLLME OKHA. KOHTEKCT
NPOrpaMMHbIX KNaBuLL BbIBOAMTCS BO BCMJIbIBAOLMX OKHAX Ha SKpaHe.

BBog AaHHbIX C NEPEQJHEH NaHEN
DNEMEHTbI, ONWUCaHHbIE B 3TOM pa3/ene, yKa3aHbl Ha puUcyHKke 3-2 1 B Tabnuue 3.

KnaBuwwm noa skpaHoM ((3)) COOTBETCTBYIOT NPOrpaMMHbIM K/1aBMLIAM Ha SKpaHe.
CnpaBa OT 3KpaHa HaxoAWTCs KaBuaTypa. Ha Hel MMEerTCs CUHWE KaBuMLLM
HaBuraumm ((6)), 6ykBeHHO-LMdpoBble knaBuwm (13),d4),d9), KONECMKO ABOMHOIO
aencteus ((9)) U knaBuLKM yrnpaBneHus BbixogoM (19,31,32).

((®) nepemellaeT dokyc No TpeM 061aCTIM MEHIO.
((®) nepemelLi@aeT hokyc No opraHaM ynpaBieHns B 06/1aCTU MEHIO.

Ha naHenax MeHto AOCTYN K OTAebHbIM OpraHaM yrnpasfieHUs OCYLLEeCTBNSETCS
Yepes NporpaMMHble KiaBULWIK UNX NYTEM NEPEMELLEHNSA NMPU NMOMOLLN . Ecnn
HaXaTb U YAEPXXNBATb BO BpEMA NCMNOJIb30BaHUA , TO HanpaBneHne
nepeMeLleHna MEHAETCA Ha NPOTUBOMOIOXXHOE.

MporpaMMHble knaeuwum ((3)) obecneumBatoT AOCTYN K 3MIEMEHTAM B 06/1aCTU MEHIO
O[IHUM HaXXaTMEM BMECTO KHOMKM ).

MHoraa nporpaMMHble K1aBULWM MOTYT UMETb HECKOJIbKO YPOBHEN ynpaBieHus.
Korga B onpeaeneHHon cuTyaumm BO3MOXHO 60/1ee 0AHOro AeNCTBUS, K
AaNbHENLIMM YPOBHSIM MPOrPaMMHbIX KaBULL MOXHO MEPENTU MyTeM UX HaXaTws.
[nsi caMbIxX CNOXHbIX AENCTBMIN MOXKET NOTPeboBaTbCs HECKOMbKO YPOBHEN
MPOrpaMMHbIX KfaBuL. /15 06paTHOro NepeMeLLeHs Mo MepPapXmMm NPorpaMMHbIX
KNaBuLL UCMONb3YETCA KNaBuLua [=].

(=]((6)) BbIMONHSIIOT Nepexos BBEPX MO Mepapxun NporpaMMHbIX KaBuL. Haxatue
Takke NO3BOJISET BbIWTY U3 BCN/IbIBAIOLLMX SKPAHOB.

HenocpeacTBeHHO pefiakTUpPOBaTh MOXHO TOJBKO MOJIS A@aHHbIX C XeNTbiM hoHOM. B
HEKOTOPbIX U3 HUX UMEIOTCS PacKpbIBaOLLIMECS CMUCKK, B HEKOTOPbIX BBOAATCS
uMcnoBble AaHHble. Mpu nepeBoae doKyca Ha PacKpbIBAOLLMINCS CNMCOK ero ¢oH
CTQHOBUTCS CUHUM. [« ] 1 [~] B rpynne KiaBuLl HaBuralmm ro3BosisitoT
NepeMeLLaThCs MO 3/1EMEHTAM cnncka. Mpu HaxaTum UMK |ee| BEIGOP
OCyLlecTBnseTcs, 1 (hoKyC NepeMeLlaeTcs Ha Cneaytowwnii 3/1EMEHT yrpaBeHus.

MMeeTcsa Tpu cnocoba M3MEHUTb 3HAYEHMS B MOJISIX YMCTIOBOrO BBOAQ 3/1EMEHTOB
ynpasnenus. Lndposble knasuwm (15) No3BOSSHOT BbIMOMHSATb HEMOCPEACTBEHHbIN
BBO/1, 3aBEPLUIAEMbIN HAXKaTUEM |=w=| 1nn []. Kaxxgoe HaxaTne (backspace)
NpUBOAMT K YAANEHUIO OAHOW LMdpbl CiEBa OT TOUYKM BBOAA.

(«J v (] nepemeLLaloT TOYKY BBOAA AaHHbIX MO TEKYLUEMY 3HAYEHUIO. (] 1 (]
NO3BOMSAOT YBENNYUTbL UM YMEHBLUWUTL LMdpPy B ToUke BBoAa. Konecuko ((9))
MO3BOJISIET BLIMOMHATL Te Xe Aenctsus, uto [« ], (], (2] n(¥]. HaxmuTe Ha
KOMIECMKO W BpalLaiTe ero A/isi NepeMeLleHnst TOUKM BBOAA AaHHbIX. OTnycTuTe
KOJIECMKO M BpaLLaiTe ero Ans yBennyeHus/yMeHblueHns umdpbl B TOYKE BBOAA.
[insi 3aBepLUEHNS U3MEHEHUI HEOBA3ATENBHO HAXMMaTb VN [ewree],
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3-5.

e BykBeHHbIV pexuM (Alpha) ucnonbayercs Ans npucBoeHuns dainam UMeH nepes
COXpaHeHWeM B NaMsiTb UM Ha BHellHee USB-ycTpoiicTBo. Mepexoa oT umdp K
6yKkBaM 1 06paTHO Ha andaBUTHO-LM(POBOM KNaBMaType BbIMOSHSAETCA HAXaTUEM
KnaBuWwn (). ropuT, ecnu BblbpaH BYKBEHHbIN pexuM. MNpu KaxkaoM HaxxaTum
KnaBuwKn ByKBa B TOUKE BBOAA MEHSIETCS HA CNeayHoLLYHO M3 YMcia Tpex unm
yeTblpex AOCTYMHbIX Ha AAHHOM KaBuwe. Hanpumep: npy nepBoM HaxxaTuu
knasuwm TUV B pexxnme Alpha (byksbl) BbiBoauTcst 6ykBa T. Npy BTOPOM HaxaTum -
U, u npu TpetbeM - V . YTobbl noBTOpUTL BYKBY, Hanpumep, BeecT TT, HaXMuTe
[Ns Nepexofa K creaytoLlein Touke BBoga U CHoBa Haxkmute TUV .

lpsamori/Henpsamoii pexxnm

MN3meHeHuns1 HacTpoek npubopa 6100B 0bbiuHO AenaroTcs No 0AHOMY 3a OAMH pas.
MHoraa HeobxoanMo caenaTb HECKOSIbKO M3MeHeHWI cpasy. MycTb, HanpuMep, MMeeTcs
TpexdasHas cucTema, B KOTOpOU Anst Bcex Tpex a3 ycTaHoBneHo 3HadeHve 120 B. Mpu
rocneaoBaTe/lbHOM M3MEHEHWUMN HaMPsXKeHWs ANst kaxkaol dasbl TpexdasHas cuctemMa
CTaHeT HecbanaHCUPOBaHHOW. 3TO MOXET MPUBECTM K HEXENATENbHbLIM NMOCNEACTBUSIM,

B pexxume Direct Mode (MpsMoii BBoA) MHAUKATOP rOpvT N BCE N3MEHEHUS
NMPUMEHSIIOTCS HEMeA/IEHHO. [TPOTMBOMNOMOXHBIM AJ1S1 PEXUMa NMPSIMOro BBOAA SIBNISIETCS
pexxum Deferred Mode (OTno)eHHbIM BBOA). B pexxMme OTNOXEHHOro BBOAa UHAUKATOP
He ropuT. I3MeHeHns B NONSX BBOAA HE NMPUMEHSIIOTCS HENOCPEACTBEHHO. B
N3MEHEHHBIX NOSSIX (DOH CTAHOBUTCS OPaHXXEBbLIM, @ HE XXeNTbIM, YTO 03HAYaEeT, YTO
PEXWUM Ha BbIXOE CMEHWUTCS MOC/E MPUMEHEHMSI U3MEHEHWIA. I3MEHEHNS MOXHO
NMPUMEHUTb OAHUM U3 ABYX CMOCO60B:

1. Ecnu BbIXOA yXXe BKIIOYEH, HAKMUTE (o).

2. HaxmuTte nporpammHyto knasuwy Apply All (MpuMmeHnTb Bee) (BUAHA, TONbKO
ecnm hoKyC HaxoauTCs Ha MeHto BbiBoda Output Menu).

M3MeHeHWsi NPUMEHSIIOTCS NPaKTUYECKU OAHOBPEMEHHO MPU HAXKaTWUM (o) N (252). Mpw
NPUMEHEHUN U3MEHEHWI MOXET MMETb MECTO HebOosbLUIas 3aAepXKKa B HECKOSIbKO
MWUIINCEKYHA.

[insi OTMEHbI OTNOXEHHBIX M3MEHEHWI 6e3 UX NpPUMEHeHWs! BbIbepuTe NPOrPaMMHYHO
knasuwy Undo all (OTmeHuTb BCe) (Koraa MeHto BeiBoaa Output Menu HaxoauTtcs B
okyce). MNMpu HaxxaTumn knaeuwm (=) (Mpsimoit BBOA) 6€3 NPUMEHEHNS UBMEHEHMI
BblLLEYKa3aHHbIM CNOCOBOM TaKKe BbIMOSHAETCS OTMEHA AEUCTBMI OT/IOXXEHHOMO BBOAA.

Hcrnonb30BaHne BHELLIHEH K/1aBHNaTypbl M MbILUN

lpumeyarme

[To4K/II0YEHNE BHELLIHEV K/IaBUATYPbl M MbILLM K ropTam PS2 Ha
MIEPEAHEN TAHETN HEOBXOANMO BbIIO/IHATb MEPEL BKIIIOYEHNEM
rpubopa. 310 OrpaHN4YeHNE He OTHOCUTCS K ropTam USB.

B 60/1bLIMHCTBE MEHIO M BCMJIbIBAOLLMX OKOH BBOAA MbIlb MOXXHO HAaBECTU Ha HYXXHOE
rnosie C AaHHbIMU U LETYKOM YCTaHOBUTL Ha 3TO nose okyc. Ha HEKOTOPbIX peako
MCNONb3YEMbIX 3KpaHaX HEKOTOPbIE ONepaLmMm C MbllUbO HEBO3MOXHbI, HaNpuMMep, Ha
BCM/1bIBAOLLMX SKpaHaX KainbpoBKM/HACTPOMKMN.

Ha BHelLHeN knaBUaType MOXXHO BOCMPOM3BOANUTbL GOMBLUMHCTBO AENCTBUIA, AOCTYMHbIX
Ha nepeaHel naHenu npubopa. bykBeHHO-UMbpoBble cuMmBonbl 0-9; a-z; A-Z v 3Haku ".",
"M, " " m "-" BBOAATCA Tak, Kak ecnin 6bl OHM BBOAMAUCH C KiaBmaTypbl npmubopa 6100B.
Bce ocTasnbHble TEKCTOBbIE CUMBOJSIbI M 3HAKM NMPENMHaHNS C BHELHEN KlaBUaTypbl
NrHOPUpPYHOTCS.

KnaBuwwu BHeluHel knaeuatypsl Tab, Enter, Esc, Backspace u cTpenku Kypcopa
paboTaloT TaK Xe, Kak W K/IaBULLIX Ha nepeaHei naHenu npubopa.

KnaBuwei npobena BHELIHEN KNaBMaTypbl MOXHO YCTaHaBAMBaTb M CHUMaTb (hNaXxKuy,
Haxoasiwmecs B okyce.

HekoTopblM (hyHKLMOHaNbHBIM K/laBULLIAM COMOCTaB/IEHbI ONPEAENEeHHbIE AEUCTBUS.
KnaBuwwu ¢ F1 no F8 AeicTByIOT Kak ¥ NPOrpaMMHbIE KNaBULLIM C NEPBOMN MO BOCbMYHO
(cneBa HanpaBo). F9 aencTByeT Kak (Bbibop MeHt0) anst nepemelleHns gokyca rno
TPEM MEHIO Ha MaHenn No YacoBOW CTpeNiKe.



Hacrpoiikn
[pumep HacTpoiku

3-7.

3-8.

-
g

=]

G|
EEEEEEE

— CUtpLt Men

E|T|12|:|.D|:u:| \, 0.000 Degrees Disabled Sine | Fluct | Inter | Flick | Dip
1 05000004, 0.000Degress | Disabled |  Sire | Fluct | nter | Fiick | oip |
| | pisabled | sire | et [ mter | Fiick | oip |
| | pisabled | sire | Fuct [ mter | Fiick | oip |
| | pisabled | sire | Fiuct | mter | Fiick | oip |
| | pisabled | sire | Fuct [ mter | Fiick | oip |
| | pisabled | sire | Fuct [ mter | Fiick | oip |
| | pisabled | sire | Fuuct | mter | Flick | oip |

KoHTpO1bHBIA curHan n ki1asmwa F10

Knaeuwa BHelwHel knaBuaTypbl F10 BOCNpou3BOAUT KOMaHAY
"OUTPut:ROSCillator" ON/OFF GPIB. MNpu Haxxatum F10 KOHTPOJbHbIN CUrHan
Sample Reference nepekntouaetca mexxay ON n OFF (BKJ1. n BbIKJ1.).

KOHTPONbHBIA CUrHan MOXHO MUCMOSIb30BaTb A1 CUHXPOHU3ALMKN CTPOBUpYIOLLIEN
annapaTypbl B U3MepuTenbHol cucteme. CM. Mnasy 7

Tlpumep HacTpoHkm

[nsa BbINONHEHUS Creayowero TpeHMpPOBOYHOMO 3aaaHuns Tpebyetcsa npubop
moaenu 6100B nnu 6105A. 3agaHue coCTOUT B TOM, YTODbI YCTAaHOBUTb TOKOBbIN
BbIXOA KaHana Ha 3HadeHwue 2,0 A. MNocne BbiNOMHEHUS AeNCTBUIA MO
BKJTIOYEHUIO, NPUBEAEHHDBIX Bbille B AHHOM PYKOBO/ACTBE, BbIXOAHbIE 3HAaYEHUS
Ha kaHane HanpsbkeHns L1 (L1 V) nokasaHbl Ha 6enoM ¢oHe. CM. pucyHok 3-3.
OTMeTuM, 4TO KaHanol L2, L3 n N nomMeuyeHbl cepbiM LBETOM (HEAKTUBHbI), Tak
KaK BCrMoMoraTesibHble YCTPOMCTBA HE MOAK/IOYEHDI.

gdw08.bmp
Puc. 3-3. MeH1o Bbixog Output Menu (Bbi6paH kaHan HanpshxeHus L1)

3TOT NpuMep pa3buT Ha 7 3Tanos:

MNepekntoyeHne Ha BbIXOA TOKa

BknioyeHue KaHana Toka

KaHan Toka BK/IOYEH, HO HE AENCTBYET

HacTtpovika kaHana Toka L1

MpeaynpexaeHne 0 NPeBbILEHMN AOMYCTUMbIX NPeaesioB
3aBepLueHMe NOArOTOBKM LIENN TOKa M BKJIIOYEHME BbIXOAA

N oy kW

Bbik/IlOUEeHME BbIXOAA
[lanee cneaytoT NOSICHEHWS NO KaXKAOMy pasaeny.

3-9



6100B/6105A
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3-9. [MepexsiroyeHne Ha BbIXoq TOKa
[lnsi HaCTpOMKM KaHana Toka HeobxoanMO NepeBecTn Ha Hero ¢okyc. Mocne
BKJIIOYEHUS NUTaHUS (DOKYC MeHto byaeT HaxoauTbcs Ha MeHio Waveform Menu
(®opma curHana) (CUHWUIA KOHTYP).

1. Haxmute (Bbibop mMeHto) (mnm F9) oamH pas, 4utobbl nepesectu hokyc

2.

L1 [

v
B

— Dutput Mernu

Ha MeHto Output Menu (MeHto BbiBOAA).

Crpenkovi (»] nepeBeamTe hokyc MeHio Output Menu (MeHio BbiBOZa) Ha TOK
kaHana L1 (L1 I). benbinn ¢oH Tenepb 6yaeT Noa akTUBHBLIM KaHasIoM.
OctaBbTe (okyc Ha Toke L1. CM. pucyHok 3-4.

120000V, 0.000Degrees | Disabled | sine | Fuct | mter | Flick | pip |
0500000 4, 0.000 Degrees Disabled Sine | Fluct | Inter | Flick | Dip |
| Disabled sine | Fiuct | nter | Fick | oip |
| | pissbled | sire | Fiuct [ mter | Fiick | oip |
| | pisabled | sire | et [ mter | Fiick | oip |
| | pisabled | sire | Fuct [ mter | Fiick | oip |
| | pisabled | sire | Fiuct | mter | Fiick | oip |
| | pisabled | sire | Fuct [ mter | Fiick | oip |

Puc. 3-4. MeHio Bbixoaa Output Menu (Bbi6paH kaHan Toka L1)

3-10. BruiroyeHmne KkaHaslia Toka

KaHan Heo6xoaMMo BKIOUMTL A0 NOAaYM BbixoAa Ha KiieMMbl npubopa. Mo
060MM KaHanaM - Toka 1 HanpsikeHust L1 - nokasbiBaeTcs coctosiHne Disabled

(OTkntoueHo). Mepea nogayelt BbIXOAHOMO CUrHANa Ha BbIXOAHbIE KTEMMb

COOTBETCTBYIOLIMIN KaHan HeobxoamMMo nepeBecTy B coctosiHue Enabled
(BkntoyeHo).

Koraa dokyc HaxoauTcs Ha MeHto Output Menu (MeHio BbiBOA@), MOXHO
BK/IIOYMTb KaHan Toka L1 npu noMoLm nporpaMMHbIX knasuw. CM. pucyHok 3-5.

lpumeyvarHne

Ecmm B nocnegyrolem @okyc MEHIO rnpuxoanTcs Ha Output Menu
(MeHro BbIBOAA), HO MPOrpPamMMHbIE K/IGBULLIM BbIJISAAT HE TaK, KaK
OXUAAETCS, HAKMUTE (=) [/19 IEPEXOAA HA CIIELYIOLUNI YPOBEHb
1IporpamMmHbIX K1asuLl. Haxartmne HU K YEMY HE MPUBOANT, ECTTU

LAOCTUIHYT BEPXHUI Y DOBEHB.

gdw10a.bmp

3-10

Puc. 3-5. MporpammMHbie knaBuwin MeHio Output Menu (MeHro Bbixoaa)

gdw06a.bmp



Hacrpoiikn
[pumep HacTpoiku

Haxmute nporpammHuyto knasuwy Enable/Disable (Bknountb/OTKAIOUNTD) , U B
CTpoke Toka L1 B MeHio Bbixoaa Output Menu 6yaeT Enabled (BkntoueHo). CMm.

PUCYHOK 3-6.

— Dutput Mernu

L

v [120000v, 0000Degess | Disabled | sine | Fuuet [ nter | Fiick | oip |
|T 0500000 4, 0.000 Degrees Enabled sine | Fluct | Inter | Flick | Dip |
2 [v | Disabled sie | Fiuct [ eer [ Fiick | oip |
(1] | Disabled | sine [ Fct [inter [ Fiick | oip |
L_|T| | Dissbied | sine | Fuct | inter | Fick | oip |
(1] [ Disabled | sine [Pt [inter [ Fick | oip |
W|T| | pisabled | sire | et [ mter | Fiick | oip |
(1] [ Disabled | sine [ Fict [inter [ Fick | oip |

gdw09a.bmp

Puc. 3-6. MeHro Bbixoaa Output Menu (BbibpaH kaHan Toka L1)

3-11. Karas1 TOka BKJIFOYEH, HO HE JEeACTByeT

BbIXOAHOM cUrHan Ha BbIXOAHbLIX KneMMax npubopa noka elle oTcyTcTByeT. [Ans 3Toro
cucteMy HeobxoamMmo nepesectu B pexkum Operate (Pabota). Ecnv B 3TOT MOMEHT
cuctema 6bina nepesefieHa B pexxuM paboTbl, HA BbIXOAHBIX KNeMMax HanpshXeHus
curHana He bygeT, Tak Kak KaHan He 6bl1 akTuBMpoBaH. CUcTeMa BbIMOHUT MOMbITKY
noaatb Toka 0,5 A C TOKOBbIX BbIXOAHBIX KIEMM, HO Mpy 3TOM ByAeT BbiAaHO
npeaynpexaeHne, NockosbKy BbIXoAHas Lenb byaeT pasoMKHyTa. ITo byaeT caenaHo,

KaK TOJIbKO KaHan Toka 6yaeT HacTpOeH.

3-12. Hacrposika kaHasa 1oka L1

[lns 3MeHeHWs1 HaCTPOEK BbIXOAHOIo KaHana cHavana HeobxoamMmo nepeBecty oKyc

MeHI0 Ha MeHo Waveform (®opma curHana):

1. Haxmute aBaxapbl (). Dok
curHana). CM. puCyHok 3-

_Waveformn Menu - Fundarnental [Phase L1 ; Current]

%c MeHI0 nepeiaeT Ha MeHio Waveform (dopma

1.5

0.5

]

Range [TENIRTNE =]

RMS | 0200000 A
Harmonic | 1

Armplitude | 100.000 %

L

Angle | 0.00000 ral

Banchwidth I G000 Hz |:|

gdwlla.bmp

Puc. 3-7. MeHto popMbl CUrHasna, OCHOBHasi FApMOHMKa

2. ®okyc HaxoauTca Ha nNyHkTe Range (JnanasoH) (cuHuUiA GoH).

3. Crpenkamu (] u (~] UM KONECMKOM YCTGHOBMTE ANana3oH 2 A. HaXMUTE |sw=r| Unm
i ANs 3aBepLueHns BBoda v nepesoda dokyca Ha none RMS
(CpenHekBagpaTUYHOE 3HAYEHME).

3-11
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3-12

4. YcTaHoBUTEe BbiIXOAHOE 3HaveHMe RMS Ha 2,0 A npu NOMOLUM OpraHoB
ynpaBJieHuMs, Kak ON1caHo Bollle B pa3aene "BBoa AaHHbLIX C NepeaHeit
naHenun". Yuytute, 4to OKyC nepeMecTuTCs Ha ynpasieHne npeaenom
napameTpa Bandwidth (IMonoca nponyckaHuns). OctaBbTe 3TOT NapameTp 6e3
N3MEHEHNs.

3-13. [lMpegynpexgeHne o Bbixoge 3a [JormyCcTUMbIE rMpeReEsbl

3

2

= waveform Menu - Fundarmental [Phase L1 Current]

Ecnu BbIxoA KaHana ToKa BK/IOYEH, KOrAa Lenb Ha KfieMMax ToKa pa3oMKHYTa,
TO 6yaeT aKTMBMPOBAHO OTK/IKOMEHME MO MPEBbLILEHUIO MPeaenioB HanpsKeHus.
Bbixoa 6yaeT oTkAoueH, U Ha akpaH ByaeT BbiBeAeHO npeayrnpexaeHne Ha
opaHxeBoM ¢oHe. MNMpUUMHON SBASIETCS TO, YTO B OTCYTCTBME Harpysku TOK He
MOXeT 6blTb YCTAHOB/EH, NOCKONbKY ByAeT NpeBbIWeH npeaes CoBMeCTUMOro
HanpshKeHUs. HanpskeHWe Ha Harpyske onpeaenseTcs 3akoHoM OMa V = I x Z.
Mpwn pa3oMKHYTOW LLENW BbIXOAHOE COMPOTUB/IEHNE CTAHOBUTCS OYEHb H6ONbLIMM
n TpebyeT o4eHb BbICOKOro HarnpshxeHus. Moatomy npeaen 10 B npmubopa 6100B
6yaeT npesbilleH, a Npu NpeBbILeHMN Npeaena COBMECTUMOCTH byaeT
aKTMBMpOBaHa 6110KNpOBKa.

BK/IHOYUTE BbixoA HaXaTUEM KHOMKU (o). OTKIIOUYEHME CpaboTaeT noyTu
MIHOBEHHO, 1 ByaeT BbiBeAeHO NpeaynpexaeHue Ha opaHXesBoM goHe. CM. puc.
3-8.

Range I 0.2 -2A El
RMS |E.000000 &
Harmanic | 1

Arnplitude | 100.000 %

lLLE

Angle | 0.00000 rad

Bandwidth I a000 Hz :l

ALL OUTPUTS FORCED OFF: The L1 current channel cannot diive the source because the compliance
voltage limit has been exceeded,

gdw12a.bmp
Puc. 3-8. MpeaynpexaeHune o Bbixoae 3a npeaesibl COBMECTUMOCTU

3aBepLueHune NoAroToBKM Lenn Toka 1 BKIKOUYEHWe BbiX0o4a
1. 3aMKHUTe HaKOpOTKO BbIXOAHbIE KneMMbl npubopa.

2. Haxmute elle pa3. B 3T0 BpeMs BbIXOA OCTaHETCS BK/IKOYEHHbIM, a
npunbop 6yaet B pexxume pabotbl. OTMeTUM, 4TO nons Output Menu Enabled
(MeHto BbIxoaa BKAOYEHO) M Sine (CnHycomaa) ans Toka Ha ¢ase L1 6yayT ¢
3eneHbIM hoHOM. CM. puc. 3-9. 3eneHbii MHAMKATOP ToKa (Haa BbIXOAHbLIMM
KfieMMaMu) ropuT, 1 KHOMKa TaKXKe NoACBEYEHa 3e/1eHbIM.



Hacrpoiikn
ByxnipoBogHas / YeTbipexripoBogHas CXeMa /151 HaNpsIKEHNUS

— output Menu

L1 | ¥ |1zu.uuuu v, 0.000 Degrees Disabled Sine | Fluct | Inter | Flick | Dip

I |2.I:||:|E|EIEIEI &, 0,000 Degrees Enahled Sine Fluct | Inter | Flick | Dip
Sine | Fluct | mter | Fiick | Dip |

—
M

Disabled

Sine | Fluct | mter | Fiick | oip |

Sine | Fluct | mter | Fiick | oip |

2|

G
RN

sine | Fluct | ter | Fiick | oDip |

| |
| |
| |
| Disabled | sine | Fluct | inter | Flick | Dip |
| |
| |

sine | Fluct | mter | Fiick | Dip |

gdw13.bmp
Puc. 3-9. MeH1o (popMbl CUrHasia, TOKOBbIA BbiIX0A

3-14. Bbik/iroY4eHHne BbIxoga
[ns BbIKNOYEHUS BbIXOAA HAXMUTE [s=v]. MHAMKAUMS BKIIOYEHUS MOracHeT.

MpyMep HaCTPOWKU 3aBEPLLEH.

3-15, AByxnpoBogHas / YervipexnpoBogHas cxemMa

A1 HAlIPs)KeHNs

HanpshkeHne Ha Bbixoae Npubopa MOXXHO HAaCTPOUTb Kak Ans ABYXMPOBOAHOW,
TaK ¥ ANsi YETbIPEXTPOBOAHON CXEMbI U3MEPeEHUSI. 10 YMONYaHUIO NPUHMMAETCS
ABYXNPOBO/ZHas CXeMa.

AANpeaynpexxaeHuve
Korpa kaHan HanpshxeHus npubopa BktoueH u paboraer,
TO Ha knemMmax VOLTAGE SENSE (USMEPEHMUE
HAMPSYXEHUSA) MmoxeT 6bITb NOIHOE 3Ha4YEeHue
HanpsHKeHUs, AaXKe eC/In KJIEMMbl He NOAK/IOUYEHbI K
BHELWHUM 3/1eMeHTaM. YTo6bl n36exxaTtb onacHoCTH
NOPaXKEHUA SNIEKTPUHECKUM TOKOM WJIu TpaBM, B 3TOM
cilyyae Heo6xoAMMO NposiBJIATb OCTOPOXKHOCTb.

Mpunbop 6100B koMnnekTyeTcs HAbopoM NPOBOAOB ANS YETbIpEX- U
[ABYXMPOBOAHOI0 NOAK/MIOYEHMS MO HaNPsHKEHWIO. HesaBncmMmo ot Tvna
KOHMMrypaumm - ABYX- UM YETbIPEXNPOBOAHOM, BCE YETbIpe pa3beMa NPOBOAOB
AOMKHbI 6bITb 06513aTeNbHO NOAKNOYEHbI CO CTOPOHbI Npubopa 61008, ecnun
MpoBoOAa MCNOMb3ytloTCsl. i3MepuTenbHble NpoBoAa BCeraa HaxoasTCs Nog Tem
XKe Hanpsh>KeHWEeM, YTO M BbIXOAHbIE MPOBOAA.

[ns TOYHOCTM M3MepeHust HeobxoanmMo obecneynTb NPaBUIbHOCTb ABYX- UK
YeTbIPEXNPOBOAHBIX CXEM. B 4aCTHOCTM, HAaCTPOMKa YeTbIpeEXNpPOBOAHOIO
n3MepeHus Npy ABYXNPOBOAHOM MOAKIIOYEHUN BbI30BET OLIMOKN HanpshKeHus
okono 1,2 B. Npn Heo6xo0aNMOCTM 03HAKOMUTBLCS C YETbIPEXNPOBOAHbLIM
N3MepeHnEM HanpsKeHUs NpoYuTUTe creaytollee onmcaHue.
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3-16. YersipexripoBogHass H3MEPHTEIIbHAA CXEMA

Mpw ABYXNPOBOAHOM U3MEPEHUMN KOHTPOSIbHAs TOUKa A/l KOHTYpa 06paTHOM
CBS131 YNpaBfEHNS CUCTEMOM HAaXOAUTCS Ha 0B6paTHOWM CTOPOHe kneMM. Jltobol
TOK, NPOTEKALWMIA MO COeAMHUTENBHBIM NPOBOAAM, MAyLWMM OT knemm OUTPUT
(BbIXOZA) k Harpyske, Bbi3blBaeT NageHne HanpsbkeHns B NpoBoaax. B
pe3yfnbTaTe Hanps>KeHne Ha Harpy3ke MeHblUe, YeM Ha KeMMax, YTo yxyawaer
TOYHOCTb. OTa NpobnemMa pelaeTcs NyTeM NPUMEHEHUS YETbIPEXNPOBOAHON
N3MEPUTENIbHOM CXEMbI, KaK MOKa3aHo Ha pucyHke 3-10.

BxoaHoW MMneaaHc ycunutens obpaTHOM CBSI3W OYEHb BbICOK, MO3TOMY Yepe3
M3MepuTeNbHblE NPOBOAA NPOTEKAET OYEHb Masibli TOK. BxogHoe HanpsixeHne
Ha knemMmax SENSE (M3MEPEHUE) 6yaeT no3ToMy B TOYHOCTU COOTBETCTBOBATb
HanpsH>KeHWIo Ha Harpy3ke Zload, YTO M UCMOMb3YETCA AN KOppeKLumm
HanpspkeHus Ha knemmax OUTPUT (BbIXO).

/\ VOLTAGE
I OUTPUT SENSE

46V Pk
MAX

L

gdw08.eps
Puc. 3-10. YeTbipexnpoBoaHas U3MepUTEsibHas CxeMa

3-17. Hacrposikm gByXripoOBOAHOM / YETbIPEXTIPOBOAHOMH CXEMbI

[ByxnpoBoAHas / YeTbIpeXNpOBOAHAS CXeEMa MOXET NMPUMEHATLCS KO BCEM
MOAK/OYEHHBIM OCHOBHbBIM M BCMIOMOraTesbHbIM YCTPOMCTBaM. HacTporika
BbINOMHSAETCSA MpWU NMOMOLLUM BCNJIbIBAIOLLENO MEHIO, Bbi3biIBAEMOro 13 MeHo Global
Settings (O6wwme HaCTPONKM) NPOrPaMMHBLIMM KNaBuLIAMK BEPXHErO YPOBHS. CM.
puc. 3-11.

dw14a.bmp
Puc. 3-11. MporpaMMHble K1aBULLK BEPXHEro YpoBHs B MeHI0 Global Settings Menu (OGgu.me
HaCTPOMKHK)

HaxxmmTe nporpamMmHyto knasuwy Front Panel Terminals (Knemmbl nepeaHen
naHenn), 4Tobbl OTKPbLITL BCM/IbIBatOLee OKHO. CM. puc. 3-12.

3-14
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ByxnipoBogHas / YeTbipexripoBogHas CXeMa /151 HaNpsIKEHNUS

Front Panel Terminal Configuration m

r%0ltage Binding Posts
4 Wire )

Yoltage Sense

rCurrent Binding Posts (S04 Option Only)

Apply the same routing o all phases

~Apply The Same Routing To All Phases

W | Route all current output through Lower terminals. EI
rapply Routing Per Phase

IH | Use upper terminals for current up to 214, and lower terminals for S04, EI

|E | Uz upper terminals for current up to 214, and lower terminals for S04, EI

|E | Lse upper terminals for current up to 214, and lower terminals for S04, EI

W | Use upper terminals for current up to 214, and lower terminals for S04, EI

Mote: The above settings only apply when a S04 current option has been fitted to the relevant phases.

gdw15a.bmp
Puc. 3-12. NMporpaMMHble K/1aBULLUX HAaCTPOUKMU NepeaHeit naHenun

CnepyeT OTMETUTb, YTO NPOrpaMMHbIE KNaBULWIK U3MEHWUCK. BbibepuTe 2- nnu
4-NpoBOAHYIO0 CXEMY MPU MOMOLLM NPOrPaMMHbIX KNaBuLl, CTPenok 4] u [(v]unm
Konecuka, koraa ¢okyc HaxoamTca Ha cektope Voltage Binding Posts (Knemmbl
HanpsbkeHus1). 2-NPOBOAHAs CXeMa SIBMISIETCS MCXOAHOM CXEMOW MO YMOJTYaHMIO,
O[IHaKO 3Ta HaCTpoKKa He coxpaHsieTcs. Ecnm BeibpaHo 4-npoBoaHoe
NOAK/IOYEHNE, TO NPU CEAYIOWEM BKIIOYEHUM Npubopa OH onsATb BONAET B 4-
MPOBOAHOW PEXMM.
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3-18. s1eMeHTbI 3a4HEeH NaHesIn

Ha pucyHke 3-13 1 B Tabnuue 3-2 nokasaHbl 1 NOSICHEHbI 3/IEMEHTbI 3aHEN
naHenwu.

PR REKGPA

i6ER sanlpLe ReF ENERGY PULSE
L2 CONTROL OUTPUT ofTRUT oUTPUT
POWER SITCH E 3 ~

3 CONTROL OUTPUT QUTFUT ol WouT
CD) VPR
N CONTROL QUTPUT CALIBRATION REF OUT
ENABLE | NORMAL

POWER FUSE
TISAH 250V
ISCONNECT POWER

DISCONNECT POY
BEFORE ACGESSING FUSE

2
]
:

O
5
//

POMER INNT
) 80UANAX
(1000VATOR 1150 NONINAL)

AUX PROTECTIVE
EARTH (GROUND)

/o
3 dd

SAFETY WARNING

©)

FLUKE CORPORATIN
ke co
MADE IN UK

i
USE 250V FUSE OF GORRECT FAT TO CLEAN THE FILTER

€ & £&

gdw07.eps
Puc. 3-13. dnemeHTbl 3aAHEN NaHenm

Tabnuua 3—2. dnemMeHTbl 3aAHel NnaHenmn

Homep OnucaHue

@ [NaBHbI BbIKNOYATEND NUTAHUSA - IMEHHO 3TOT BbIK/OYaTENb B
[LENCTBUTENBHOCTM OTKJIIOYaET HanpshXeHne.

@ PasbeMbl yrpaBneHns BCNoMOraTeslbHbIMM YCTPOCTBAMU - 18 NOAKIIOUEHUS K
BCMOMoraTesibHbIM YCTPOWCTBaM Mpu NMoMoLLmn kabens, noctasnsiemoro Fluke.

BbIxOAHOM pasbeM Tpurrepa - BbiXoAHOW pa3beM Tpurrepa UMEET JIorMYeCcKuii

npveoa +5 B CMOS, co3zgatolumin BpeMeHHy0 METKY 3agHero (ppoHTa ans

@ CUHXPOHU3aLUMK BHELWHEro 060pyaoBaHus ¢ GyHKUMel nposana/Beibpoca. Touka
3agHero poHTa ycTaHaBnmeaeTcs napameTpoM Trigger Output Delay (3apepxxka

BblXxoAa Tpurrepa). Mocne 3aaHero poHTa YpOBEHb CUIHaNa OCTAeTCs HU3KUM B

TeyeHne He MeHee 10 MKc.

BxozHOI pasbeM Tpurrepa - SBnsetcs TTJ1-COBMECTUMBIM BXOAOM, KOTOPbIN
MOXXHO BblbpaTb ANS MHMUManM3auum npoBana/Bbibpoca Ha 3agHeM (pOoHTE.
3aHui OPOHT MOXKET NIMB0 3aMnyCTUTb NPOrpaMMUPYEMBI NMONb30BaTENEM TaiMep
HavanbHOM 3aAepXKK, 60 aKTMBMPOBaTb HAaCTPaVBaEMbIiA MOJIb30BATENEM

@ KoMnapaTtop a3oBoro yrma BbIXOAHOrO curHana. OHM SBASKOTCS
B3aMMOWCK/TIOHaloLWMMN. ECnm BpeMeHHas 3apep)kka 3aBepLueHa Um ecnm
KoMMapaTop onpeaenu TpebyeMmblid yroN BbIXOAHOMO CUrHasa, HaunMHaeTcs
y4yacToK pocTa naaeHus/Bbibpoca. AN NpaBUIbHOrO pacno3HaBaHWsl CUrHana Ha
BXOZE OH [JO/KEH OCTaBaTbCsl HU3KMM B TeyeHne 10 MKC nocne 3agHero poHTa.
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Ta6bnuua 3-2. ®yHKUMM 3agHel naHenu (Npoao/MHKeHne)

Homep OnucaHue

Pazbem Sample Ref Output (Bbixoa KOHTPONLHOrO curHana) - KOHTpOnbHbIA curHan
MOXET MUCMOMb30BaTLCS AN CUHXPOHU3ALMM U3MEPEHWI C BHYTPEHHUM TaliMepPoM
6100B. Ecnum aTa dyHKUMS aKTUBHA, KOHTPOMbHLIVA CUrHan obecrneunBaeTcs Ha
3TOM pasbeMe. KOHTPOIbHbIN curHan NpeacTaBasieT coboi akTUBHbIN TOrMYeckuit
@ curHan 3agHero ¢poHTa ot +5 B go 0 B Ha ocHoBe CMOS-cxeMbl. Bbixog

KOHTPOJIbHOIO CUrHana MOXHO aKTUBMPOBaTb M3 MeHto Global Menu (O6wme
HacTpovikun) unm yepe3 GPIB. Ecnu Bbixog Sample Ref Output akTvBeH, TO
BbIXOHOMW CUrHan yAEpXWUBAETCS Ha BbICOKOM YPOBHE 10 C/IeflyIoLLero MOMeHTa
nepexofa yepe3 0 HapacTatoLLero HanpsHKeHWUst OCHOBHOW rapMOHUKKM Ha dase L1.
3ateM curHan 6yaet npogomkaTbCs, noka He ByaeT OTK/OYEH.

Ha BbixogHoM pa3sbeme Phase Reference Output (Bbixoa onopHoro curHana)
umeetcs nornyeckass CMOS-cxema +5 B, obecnieumnBatoLmii nepeaHnin hpotT,
CMHXPOHHBIN C MOMEHTOM Mepexoaa Yepe3 0 HapacTatoLEero HamnpsKeHus
OCHOBHOW rapMOHUKM Ha dase L1. 3TOT curHan umeeT BenmunHy 50 %.

BozayuwHblii punbTp - CM. onucaHne obcnyxuBaHus dunsTpa B MMase 6.

MNepekntovatens Calibration Enable (BkntoueHne kanmbpoBkm)

PasbeM IEEE 488 - nsa noakntoyeHuns Kk cucteme GPIB.

KnemmMa 3a3emneHuns - lononHUTeNnbHas KneMma 3alimMTHOro 3a3eMseHus.

MNpenoxpaHutens — CM. onucaHve npoueaypsl 3aMeHbl NpefoxpaHuTens B Mase 6.

PasbeM ceTeBoro nutaHus — Pa3bem Ha 16 A.

Pazbem Energy Pulse Output (MMMyfbCHBIN BBIXOA A5 U3MEpeHUs 3Heprumn) (ecnm
yCTaHoBfeH) - Ecnu yctaHoBneHa onums U3MepeHns S3Heprv, TO Ha UMMYbCHOM
BbIxoae Energy Pulse Output co3aatoTcst UMMy nbCbl, MPOMOPLMOHASIbHBLIE BbIXOAHOM
MOLLHOCTU. CM. XapaKTepUCTMKK 1 onucaHue B Mnase 8. OTCyTCTBYET, ecnu onuus
N3MEpEeHUsl 3HEPrUM He YCTaHOB/IEHA.

® |®BEEEIE ©

Pa3sbem Energy Gate In/Out (BxoaHO/BbIXOAHOW pa3beM CTPOb-MMMybca
M3MepeHusi sHeprum) (ecnu yctaHoBneH) - [IByHanpas/ieHHbI BXOA UMW BbIXO/
ynpasnsiioLero CTpob-MMnysbca, UCNoNb3yeMblil BMECTE C OMnuUelt n3MepeHus
3Heprun. CM. xapaKTepucTuku u onncaHue B Mnase 8. OTCyTCTBYET, ecv onuus
N3MepeHUst SHEPrnM He yCTaHOB/EHa.

BbIx0Z OMOPHOro CMrHana, ecnu yctaHosneHa onums CLK.- TT/1-coBMECTUMbIN
@ 10 My nnm 20 Ml ONOpPHBIN BBIXOAHOW CUrHan, reHepUpPyeMblii OCHOBHBLIM

CUCTEMHBIM TaKTOBbIM reHepaTopoM. OTcyTcTByeT, ecnm onums CLK He
yCTaHOBNeHa.

Auxiliary Control Input (JononHUTENbHbIM YNPaBASOLWMIA BXOA) - [lBa OCHOBHBbIX
ycTporictBa (6100B/6105A) MOXHO COEANHUTL BMECTE Anst paboThl B Ka4ecTBe
OCHOBHOTO M BCMoOMoraTesibHOro. Hanpvumep, CoeaAMHUTENbHBIN Kabenb MOXHO
BCTaBWUTb B YNPaBNSOWMIA BbIXOA L2 OCHOBHOMO YCTPOWCTBA M B BCMIOMOraTe bHbIV
yNpaBAsoWmii BXOA YCTPOWCTBA, UCMO/b3YEMOro B Ka4eCTBE BCMOMOraTesIbHOro.
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4-1. BBegeHne

B HacTosien rnaBe onucbiBaeTcs ynpaeneHve npubopom 6100B ¢ nepeaHein
NaHenun, B TOM YMC/e ero YCTaHOBKa M HacTpoyKa.

Mepen BbINOTHEHWMEM KaKMX-MO0 onepaumin, ONUCaHHbIX B 3TOW rNaBe,
HeobXx0AMMO 03HAaKOMWUTBLCS C OpraHaMuy ynpaBfieHWsl Ha NepeaHen naHenw,
AVCNNIeEM M pa3beMaMu, KOTopble 0603HayveHbl 1 onucaHbl B [Nase 3.
[AnctaHunoHHoe ynpasneHune npmnbopom 6100B onucaHo B nase 5.

AANpeaynpexxaeHuve
Mpu60p MoXeT co3aaBaTb HaNpsHKeHne, onacHoe ais
YKMU3HW. He BbINosIHANTE NOAK/IIOYEHUE K BbIXOAHbIM
KJIeMMaM, Koraa Ha HUX nogaHo HanpshxkeHue. Nepeson
npubopa B pexxuM oXkmaaH1sa MOXeT 6biTb HeJOCTaTOUYHbIM,
4yTO6bI M36€)KaTb ONACHOCTU yAapa 31EKTPUYECKUM TOKOM.
OTknrounTe ot nNpmbopa kabenb GPIB Bo nsberxxaHme nogaum
HenpeAckasyeMbIX KOMaHA AUCTAHLIMOHHOIO yripaBJieHUS.

4-2. BrstroyeHue nuraHnus

AANpeaynpexxaeHuve
Bo n3s6exxaHne onacHOCTU yapa 3J/IEKTPUHECKUM TOKOM
yb6eauTtecb, 4To NpubOp 3a3eMsieH B COOTBETCTBUMU C
yKasaHusiMu, npuBeaeHHbIiMU B MNase 2.

[Ipumevanne
lTocne BKJIFOYEHWS rintaHuss MOXXET rnoTpeboBartscs 40 2 CEKYHL,
10Ka 3aropuTcsi OCHOBHOM ANCIIIEN M 33paboTaloT BEHTUISTOPbI
OXJIAXKLAEHMA.

4-3. lporpes
Mpunbop HeobxoamMo nporpeTb, 4Tobbl 0b6ecrneunTb ero COOTBETCTBUNE
XapaKTepucTukaM, ykasaHHbiM B [nase 1. Bpems nporpesa ykas3aHo B
TeXHNYEeCKNX Xxapaktepuctukax B naee 1.
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4-4. OCHOBHbIE nMpoye[ypPbl HACTPOHKH

B MnaBe 3 npuBoaUTCA onucaHue paboTbl C NONb30BATENBLCKUM MHTEPhENCOM U
NOpAZAOK BBOAA TEKCTOBbLIX M YMC/IOBbIX NMapaMeTpoB. o 3aBepLueHnr 3anycka
npvbopa BbIBOAMTCA IMaBHasi CTPaHMULA HAaCTPOiku. CM. pUcyHok 4-1.

— Dutput Menu

H|T | 170,000 ¥, 0.000 Degrees

|T | 0,500000 &, 0,000 Degrees

E|T | 170,000 v, -120.000 Degrees

|T | 0,500000 &, 0,000 Degrees

E|T | 170,000 ¥,  120.000 Degrees

|T | 0,500000 &, 0,000 Degrees

— Global Settings Menu
Range | 33 - BAHz
Frequency lﬁ Hz

Line Locking [] Lack (O
v | % of RMS =
1 | %ofRMS B4

WY |

[

250

200
150

100

-50

-100

-150

-200

-250

RIS I 120.000

Harmonic

E
Arnplitude -
EE

Angle

Y
%
deg

Select the amplitudes range.

Disabled Sine Fluct | Inter | Flick | Dip P | Budeanu (3¢ Delta) EI
Disabled Sine Fluct | Inter | Flick | Dip | Watts | 90,000
[ va [ 103,023
= Wavaform Menu - Fundamental [Phase L1 : Voltage] [ Wi pfy | 0.566
Range |TORRENY [Q [51.962
D [ o.000

4, Unbalance (NEMAY | 0,00%
Cutput 'On' Soft Start

Ramp Period I ] S

Puc. 4-1. FnaBHasa cTpaHULia HaCTPOKKN

gdw05.bmp

Ha rnaBHOM CTpaHWLE HAaCTPOMKN B NPABOM BEPXHEM YIly HAXOAUTCS MEHIO
Output Menu (MeHto Bbixoga). Moa HUM pacnonoxeHo MeHto Waveform Menu
(MeHto popMbI cMrHana), coaepXXMMoe KOTOPOro MeHsIeTCS B 3aBUCUMOCTU OT
M3MEHSIEMOr0 B AaHHbIA MOMEHT napameTpa (popMbl CUrHana.

lpumeydarHne

B merro Waveform Menu otobpaxaercs ¢popma curHasnia, Kotopbiv
OyA€eT r104aBatecsl, Kak TO/IbKO KaHasl OyAeT BKIYEH. CM. Takke
"Edit Mode" (Pexxum peaaktmpoBaHus) 4a/iee B 3TOH 1/1aBe.

llepemeLyenmne ro Tpem MeHfo 1o 4acoBov CTDEJIKE BbIMNMO/IHAETCA

Ha)XaTtmem KHOIKU

SELECT
'Z
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4-5. O6Lyne HacTpoHKH
Mpn NoMoLLUM KHOMKK MOXHO nepeiTn B MeHto Global Settings (O6wwme HacTponkm).
CM. pucyHok 4-2.

gdw33.bmp
Puc. 4-2. NMporpaMMHbI€e KJIaBULUN MEHIO 06LMX HACTpPoOeEK

4-6. Yacrora

YcTaHoBuTe TpebyeMmyto BbIXOAHYIO YacToTy. [Npy NonbITKe 3aaaTh YacToTy 3a
npeaenamMy akTMBHOMO JiManasoHa npu XoTs 6bl 0AHOM BKJTOYEHHOM BbiXxoae byaeTt
BblBeAEHO coobLeHne 06 owmnbke.

4-7. @uxcaymss INHNUN

[ns npaBunbHONM paboTbl HEO6X0AMMO, YTOBbI UKCaLMS IMHUM He 6bina BbibpaHa,
KpoMe criyyaeB, Korga BblbpaHHas yacToTa Ta Xe, YTO U HOMMHasIbHast BXOAHas YacToTa
NnHUK. [nga dukcaumm nuHmum otMeTbTe hnaxok "Line locking". Ecnu cuctema
3auKCcMpoBaHa Ha YacToTy NnHUK, nHamkaTtop Lock (®dukcaums) 6yaet ropets 3eneHbiM
cBeTOM. KpacHblil MHAMKATOP O3HAYaEeT, YTO NpMbop He 3achuKCMPOBaH Ha YacToTy
NHUK. CM. pucyHok 4-3.

— Global Settings
Range | 33 - 66Hz
Frequency [50.0 Hz

Line Locking [ | Lock O

V' | % of RMS -

I | 9% ofRMS -

gdw06.bmp
Puc. 4-3. YacroTa, hukcauma nmHumn

4-8. PexxuM peaaKTvpoBaHHs CUrHas1a C rapMOHUKaMu

Mpu HeobxoanmocTu nepenante B MeHto Global Settings (O6Lme HAacTpoikK), HaXxxas
(=), HaxxmuTe nporpammHble knasvwn V, I 1 Power Modes ans nepexoaa kK
MpOrpaMMHbIM KNaBuLIAM pexmMMma cUrHana ¢ rapMoHMKamu. BepHuUTech K NporpaMMHbIM
K/laBuMLLAM BEPXHErO YPOBHS Ha)kaTueM knasuim "Escape”. Boibepute MeToa 3aaaHus
HanpsHKEHMs1 M TOKA FaPMOHUYECKOro curHana. JocTynHbl Ceayowme peXxuMsl
pefaKTUpPOBaHMSA:

o BBop rapmMoHuK B % OT CcpegHeKBaapaTUHYHOIO 3HAYEHMS.

3necb cpeaHeKBaapaTN4YHOE 3Ha4YyeHne noaaepXxXmBaeTca NOCTOAHHbIM NyTEM
YMEHbLUEHNA aMNNUTYAbl OCHOBHOW 4acTOTbl MO Mepe fobaBneHus rapMoHuK. Mpu
M3MEHEHUN CpeaHEKBaAPAaTUYHOIO 3Ha4YEHNA COOTBETCTBEHHO MEHAIOTCA U BCE

FapMOHUKM.
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e BBOA rapMOHWK B % OT 3HAYEHUS AN OCHOBHOM (MEpBOIA) rapMOHMKU

30€ecb 3HaYeHUs A1l OCHOBHOM rApMOHUKKM MOCTOSAHHBI, @ MO Mepe nobaeneHus
rapMOHUK MEHAETCA CpeaAHEKBaApPaTUYHOE 3Ha4YeHHNeE.

llpumeyarne

EC/M ITUKOBOE 3HAYEHHNE QOPMbI CUrHasa MPEBBICUT MaKCUMyM AaHHOMo
AMNarnazoHa, OyAeT BbIBEAEHO COObLYEHNE 06 OLLNOKE.

MNpn U3MeHeHnn 3HadeHusa gns OCHOBHOW rapMOHWUKN COOTBETCTBEHHO MEHAKOTCA U
BCE rapMOHUKMU.

e BBOA rapMOHWK B AB MO OTHOLUEHWIO K OCHOBHOW rapMOHMKE
DTOT PeXMM aHaNorMyeH pexxuMy Beoaa B % OT OCHOBHOW FapMOHUKMU.

[Tpumedarmne .
SHaqeHne 0 4b HEAOMYCTUMO, TaK KaK OHO MPEBbILLAET rpegest B 30 %, yCTaHOB/IEHHbIN A/15
T8PMOHMIK.
MakcuMasbHoe 3HaveHne /19 rapMOHUK YCTaHOBJIEHO paBHbIM -10,5 Ab

e BBOA rapMoHuK B abCcontoTHbIX CcpeaAHEKBaApaTUYHbIX 3Ha4YEHUAX

MNo mepe fobasneHus rapMOHUK CpeaHEKBaAPATUYHOE 3HAa4Y€HNE BbIXOAHOIO CUrHasnia
YBENMNYNBAETCA.

llpumeyarne

EC/mm rKoBOE 3Ha4YeHne opMbl CUrHasIa PeBbICUT MAKCUMyM JaHHOro
ANariasoHa, 6y[eT BbIBEAEHO COObLEHNE 06 OLLIMOKE.

4-9. Pacuer peaKTHBHONH MOLYHOCTH

BbibepuTte MeTOA pacyeTa peakTUBHOW MOLYHOCTM U pacyeT oaHOMa3HOM unm
Tpexda3HoM MOLLHOCTM ANst Harpy3ku Tuna "3se3ga” wnm "TpeyronbHuk". Pacuet
Tpexda3HoM MOLYHOCTM BO3MOXEH TOMbKO B TOM C/lyyae, KOraa K rnaBHOMY npuéopy
NOAK/OYEHbI ABa Unu 6onee BCnoMoraTenbHbIX. [py HE06X0ANMOCTM NepeanTe B MeHIO
Global Settings (O6wwue HacTpoiku), HaxaB [ws]. HaxMuTe nporpaMMHble knasuwm V, I
n Power Modes a5 nepexoa K NPOrpaMMHbIM KNaBuLIAM peXxkMMma pacyeTa MOLLHOCTM.
[Ans Bo3BpaTa K NPOrpaMMHbIM KNaBuLLaM BEPXHErO YPOBHS HaxkmuTe (=]. Bbibepute
NOAXOASLMI ANS BALLMX Lieneil MeTos pacyeTa peakTUBHOM MOLLHOCTM. CM. pUCYHOK 4-
4.

4-6
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4

4-10.

4-11.

v | % of RMS ~|
1 | % ofRMS =]

F | Budeanu (2 Delta) EI

| Watts | 90.000
WA | 103.923
i Ads, (pfy | 0,866
0 | 51,962
D | 0,000

W, Unbalance (MEMAY | 0,00%
Output 'On' Soft Start——

Rarmp Period IIII 5

o gdw07.bmp
Puc. 4-4. PacueTt peakTUBHON MOLLHOCTH

lMnaBHbi# nyck

@OyHKLMSA NIABHOMO MycKa Mo3BONSET CHU3UTb BEPOSATHOCTb BbI3BaHHbIX
1YCKOBbIM TOKOM BHYTPEHHMX HEMONAZAOK BCNEeACTBUE NepeHanps>XeHns unm
NpeBbILIEHNS AONYCTUMOrO ToKa. MyCKOBOM TOK BO3HUKAET, KOraa yYCTPOWCTBO,
NOAKNIOYEHHOE K K/IEMMAaM Hanps>XeHWs, Nosly4aeT CBOKO 3KCMyaTauMOHHYIO
MOLLHOCTb OT CMrHana HanpsbkeHus npubopa. MocKonbKy Npyv 3TOM HaYMHAKOT
NHTEHCMBHO 3apsXXaTbC KOHAEHCATOPbl CriaaXusatowero punbTpa CUCTEMbI
nUTaHus, ¢ Npubopa 6epeTcs KOPOTKUIA CUTbHBIN MMMYNLC TOKa. Mo AOCTUXEHUM
KOHAEHcaTopaMu paboyero HanpsKeHUs TOK YMeHbluaeTcs. Bpema HapacTaHus
CUrHasna npwv NaBHOM MyCKe MOXHO YCTaHOBUTb B COOTBETCTBUM C
notpebHoCcTbo B AnanasoHe oT 0 o 10 cekyHa.

BpeMmsi nporpeBa B pexuMe 3aMepa 3HEPrUK A0KHO MNPEBbILLATbL BpeMS
MMABHOrO Mycka, YTobbl N36exaTb HETOYHOCTY B NMOACYETE SHEPTUN.

EanHMybI M cTaHgapTsl

MporpammHble knasuwu Units and Standards (EavHuubl n ctaHaapThl)
MO3BONAIOT HACTPOUTL (Ha30BbIN yron (B rpagycax Unv paanaHax), BpEMeHHbIe
NMPOMEXYTKWN NpoBanos (B CekyHAax wimn da3osbix yrnax), pnavkep (u3gaHune
cTaHaapTa 61000-4-15 3a 2003 r. n no3gHee) n MeTo4 pacyeTa pa3banaHca
TpexdazHon cuctembl (NEMA mnm IEC). CM. pucyHok 4-5.
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Units And Standards Configuration m
-Phaze Angle Units — -Timing Units
Degreea (o) Seconds (e
Radians () Cycles ()

-Flicker Test Standard

Use [EC A1000-4-15 {2003-2) Ed 1.1 (=)
Use Project: 51000-4-15 Ed 2.0( )

-Lnbalanced Yoltage Calculation

Use MEMA (o)
Use [EC or YUF (valtage Unbalance Factory ()

gdw42.bmp
Puc. 4-5. Units and Standards Configuration (KoHcdurypaums eauHuy m ctaHaapToB)

4-12. Knemmbl nepegHer naHen

HaxmMuTte nporpammHyto knaeuwy Front Panel Terminals (KnemMmbl nepegHelt naHenw),
YTO6bI OTKPLITb BCM/LIBAIOLLMIA SKpaH KOHUIypaumm KNeMM HanpsikeHus. Belbop kneMm
N3MepeHust TOKa BO3MOXEH TOMbKO NpU yCTaHoBKe onuum Ha 50 A. Tokun Ao 21 A MOXHO
3aMepaTb b0 yepe3 obblvHbIE 4 MM KNeMMbI, NMMb60, ecnn 3TO NPeanoYTUTENBHO, Yepes
KNeMMbI, obecneynBatolLme BbIXoAHOW ToK 50 A (HWKHME KeMMbl). ®asbl MOXXHO
KOH(UIypmnpoBaTh Kak pasfenbHO, Tak U COBMECTHO. Ha pucyHke 4-6 nokasaH 3KkpaH
KOH(Urypaumm Knemm nepegHein naHenu.

4-8
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Front Panel Terminal Configuration m

r%0ltage Binding Posts
4 Wire )

Yoltage Sense

rCurrent Binding Posts (S04 Option Only)

Apply the same routing o all phases

~Apply The Same Routing To All Phases

Kl

W | Route all current output through Lower terminals.

rapply Routing Per Phase

IH | Use upper terminals for current up to 214, and lower terminals for S04,

|E | Uz upper terminals for current up to 214, and lower terminals for S04,

|E | Lse upper terminals for current up to 214, and lower terminals for S04,

I ]

W | Use upper terminals for current up to 214, and lower terminals for S04,

Mote: The above settings only apply when a S04 current option has been fitted to the relevant phases.

gdw43.bmp
Puc. 4-6. Front-Panel Terminal Configuration (KoHdurypauus knemMm nepegHeii naHenu)

[Ipumevanmne

HByXripoBOogHbIE / YETHIPEXTTPDOBOAHBIE KOH@UIYPALMHN TPUMEHSIIOTCH KO
BCEM IMOAK/IOHEHHBIM OCHOBHbIM M BCIIOMOratesibHbIM yCTporcTBaM. CM.
PUCYHOK 4-2. Bblbepute fBa wiv YETbIPE MPOoBOAa PpH roMoLm
TIPOrPaMMHbIX K/1aBuLL, CTPESIOK "BBEPX/BHU3" n/in KO/IECHUKE rPOKPYTKHU,
Korga QoKyC HaxoquTcsl Ha rpyrine KEMM HarpsKkerus. [IByXrpoBogHas
CXEMa SBJ/ISETCS UCXOLHOM 110 YMO/THAHMIO, HO TPy 3TOM COXPAaHSIIOLLENCS],
7O €CTb e/ BbIOPAHO YETLIPEXITPOBOJHOE MOAKITIOYEHNE, TO TP
CIIELYIOLEM BKITIOYEHUM [IPDMOOPE OH OrSiTh BOUAET B YETbIDEXTTPOBOJHOM
DPexuM. Haxmure (=] f/15 BO3BPaTa Ha rpeabIyILMA YPOBEHB
[IDOrPaMMHbIX K/13BULL.

AAlNpeaynpexaeHuve
KneMmbi U3MepeHNnsa HanpsaXXeHns HaxoaaTca noa BbiIXOAHbIM
HanpskeHueM, fAaxke ecnum BbibpaHa ABYXNpoBoAHas cxeMa.

Mpn6op kKoMnekTyeTca HA6opoM NpoBOAOB ANA YeTbIipex- U
ABYXNpPOBOAHOIO NOAK/IIOYEHUSA MO HanpshxkeHuto. HesaBucumo ot
TUNa KoH(pUrypaumm - AByX- WM YETbIPpEXNPOBOAHOI, BCe YeTbipe
pa3beMa NpoBOAOB AOJHKHbI 6bITb 06513aTENIbHO NOAKJIIOYEHDbI CO
CTOpOHbI Npu6opa 6100B, ecnu NnpoBoAa UCNOJIb3YHOTCA.
N3mMepuTenbHbie NpoBoAa BCerga HaxoAsTCA Noa TeM xe
HanpshHKeHneM, YTO U BbIXOA4HbIE NPOBOAA.

llpumeyvarme

151 TOYHOCTU UBMEDEHNS HEOOXOAMMO OBECTIEYNTDL PaBHU/IbHOCTb
ABYX- WM YETBIPEXITTPOBOAHbLIX CXEM. B 4acTHOCTH, BbIOOp
YeTbIPEXTIPOBOAHOIO U3MEPEHNS NPU [BYXIIPOBOAHOM IMO4K/THOYEHUN
BbI30BET OLLUMOKM HarnpsikeHns okoso 1,2 B. [Tpyn HeobxogmmocTu
O3HaKOMUTBLCS C YETBIPEXTIPOBOAHLIM U3MEPEHNEM HAITPSIKEHNS
rpoYTUTE COOTBETCTBYIOLYEE ormcarHne B [J1ase 3.
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4-10

4-13.

4-14.

BbixogHble HACTPOHKH 3a4HEH NaHesIn

OkpaH Rear-Panel Output Settings (BbixoaHble HAaCTPOMKKM 3aiHEN NaHENN)
MO3BOSIET BK/IOYATb M BbIK/IOYATb KOHTPOSIbHBIN curHan. CM. onmcaHue CBA3u
MeXay 3TUM CUIHasoOM M OMOpHbIM cMrHanom dasbl B Mase 7. CM. puUcyHOK 4-7.

STOT BCM/NbIBAOLWWMI 3KPaH TakXe No3BoNseT ynpasnsTb onumein Reference Clock
Output (Bbixoa cMCTEMHOroO TakTOBOro reHepaTopa), €C/i OH YCTAHOBSIEH).
Onums Reference Clock Out (BbIxoa CMCTEMHOro TakTOBOro reHepaTopa)
obecrneymBaEeT OMOPHbLIN CUrHaN TaKTOBOro reHepaTopa NpoLeccopa OCHOBHOMO
YCTPOWCTBA, KOTOPbIN MOXHO MCMOb30BaTb AJ1S1 CUHXPOHM3aLMK CUCTEM C
npubopom 6100B. ONOpHbLIN CUrHan MOXHO NM60 OTKIOYUTbL, MO0 YCTaHOBUTL
Ha 10 My, unm 20 Mlu.

Reference Signal Configuration m

-Sample Reference Output

senerate Sarmpling Output [ ]

-Reference Clock Output

Output Freguency I 0 Hz (Off) |ﬂ

Mote: This setting iz only available when
the Reference Clock Output' option
has been fitted.

gdw52.bmp
Puc. 4-7. Reference and Signal Configuration (Koncdurypauus onopHoro curHana)

HonosnxunresibHbIe HACTPOHKH

MporpammHast knaeuilia More Settings (JononHWTENbHbIE HACTPOMKKN) OTKPbIBAET
JOCTYN K AONONHUTENbHBIM DYHKUMSAM. CM. pucyHOoK 4-8. [ns Bo3BpaTa K NpOrpaMMHbIM
KNlaBULLAM BEPXHETO YPOBHS HAXMUTE [=s].

4-15.

gdw44.bmp
Puc. 4-8. NMporpaMmmHbie knaBuwm More Settings ([lononHuTeNnbHble HACTPOUKKN)

MHo)cnTesin A4 nepecyera MEexKay HarnpsXKeHHEM U TOKOM

ToKOBEI BbIx04 Npubopa MOXHO HAaCTPOUTL Tak, YTOBbl CHUMATb C HEro, HanpuMmep,
HanpshkeHWe, COOTBETCTBYIOLLEE TOKY Ha TpaHchopMaTope Toka C CONPOTUBIIEHNEM
Harpysku. Ytobbl MCNONb30BaTh XapakTEPUCTMKM 3TOrO BbIXOAA B pacyeTe MOLLYHOCTY,
Heo6x04MMO 3HaTb COOTBETCTBME MeXAY HanpsKeHWEM M TOKOM. MHOXUTeNnun ans
nepecyeTa Ans BCceX NOAKIOYEHHbIX (a3 yCTaHaBAMBAOTCA NPY MOMOLLM CrieaytoLero
BCM/ibiBatoLLero MeHto. CM. pucyHok 4-9.
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—output Menu = Global Settings Menu
H|T | 120.0000 ¥, 0.00000 Radians || Disabled |  Sine  |[Fluct | nter | Fiick | bip | Range [ 33 - 66Hz
|T | 0.500000 4, 0.00000 Voltage From Current - Equivalence Factors m Fregquency I 60.0 Hz
I
||; I -L1 - voltage To Current Factor Line Locking [] Lock O
E|T | [ sensitivity ID VA v | %ofRMS =]
[T | 1 | %ofrms ]
N |T | L2 - Voltage To Current Factor P | Budeany =l
I
r | Apply Factor ] Sensitivity ID WA \Watts | 60.000
[va | 60,000
— Waveform Menu - Fundarmental [A [ Waa (pfy | 1,000
233 L3 - Yoltage To Current Factar o | 0.000
204 D | 0.000
153 —= apply Factor (] gensitviy [0 VA | |
102 | |
31 | |
] rM - Woltage To Current Factor | |
-51 | |
1 Apply Factor (] Sensitivity ID Vb | |
-153
204 Y, Unbalance (MEMAY | 0.00%
233 L s B B Output 'on' Soft Start
Enable application of equivalence factor when “woltage from current’ ranges active on current channel for Ramp Period I a] 5
phase L1,

gdw45.bmp
Puc. 4-9. Nepecuet ToOka B HanpsHKeHne

4-16. lMporpaMMHbie K/1aBHLUN COXPAHEHNS HACTPOHKH U 3arpPy3Ku
HacTposHkn

Mpu HaxaTum nporpamMmHol knaeuwum Load Setup (3arpy3vTb HacTpoONKy)
BbIMOJSTHAETCS MOUCK (DaOB HACTPOMKM, paHEE COXPAHEHHBIX BO BHYTPEHHEN NaMsATU
WK Ha BHewHeM USB-HakonuTene. PaHee BbIMO/THEHHbIE HACTPOWKN MOXXHO
CKOMMPOBaTb BO BHYTPEHHIOK MaMSATb UM Ha BHELIHWIA HOCUTENb, NMEPEMMEHOBATL UK
yaanuTb. UMs daina TekyLwein HacTpoMKM MOXHO peaakTMpoBaThb, BbI6paB NPOrpaMMHYLO
knasmwy File Name (Mms daiina) n ucnonb3ys 6ykBeHHO-UMbPOBYtO kKnaBuaTtypy. Ans
COXPaHEHWS HACTPOMKM HaXKMUTE MPOrpaMMHyto knasuwy Save (CoxpaHuTb).

llpumedarne

Hacrpoviku mogem 61004 renb3s neperectv 8 Mogesis 61008 n 61054 n
06parHo.

4-17. YcraHoBKa faHbl M BPEMEHH
[aTta 1 BpeMs yCTaHaB/MBAOTCA NporpaMMHol knasuien Date and Time (daTta u
BpeMS).

4-18. Hacrposikn GPIB

Ha scnnbiBatoweM skpaHe GPIB Settings (Hactpoiiku GPIB) MOXHO HacTpouTb Takue
napamMeTpbl, kak Bus address (Agpec wuHsbl), Event Status Enable (AKkTuBaums cocTosiHus
cobbiTns, ESE), Status Register Enable (Pernctp aktnBaumm coctosiHns cobbitus, SRE) n
Power On status Clear (C6poc cocTosiHusi npu BktoYeHUn nutanms, PSC).

4-19. Hacrporikm no yMosr4aHmo

Knaeuwei Factory Defaults (3aBoackve HacTpoORKK) Bce HaCTPOMKK, B TOM Yncne
rapMOHMKW, BO3BPALLAOTCS K 3aBOACKMM HACTPOMKaM Mo YMONYaHUIO.
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4-20. O cucreme

Ha akpaHe About (O cucteMe) coaepXnTtcs MHGopMaLIMs 0 TEKYLLEN annapaTHON u
MporpaMMHoI KoHdUrypauuu.

4-21. Pe>xuM pegaKkTrHpoBaHus

Knasuwa ynpasnsieT pexkumomM Edit Mode (Pexkum pepaktupoBaHust). B cnegyowem
pasgene NpMBOAMTCS NoAPOBHOE onucaHMe peXxnMa peaakTUpoBaHus.

4-22. Pe>xum npsiMoro BBoga

B pexxume Direct Mode (MpsMoii BBoA) MHAUKATOP roacBeYeH. Bce nsmeHeHus
(bopMbl CMrHaNa NPUMEHSIOTCS HEMEAIEHHO.

4-23. Pe>xmum OT/IOXNEHHOro BBo4a

Ecnv nHgukatop He noaceeYeH, npnbop Haxoautca B pexume Deferred Mode
(Pexxum OTNoXEHHOro BBoAa). B 3TOM pexvMme naMeHeHns 3anoMmMHaloTCs Ans
MoCneayoLEro NPUMEHEHMS. B pexxnme 0TNOXEHHOro BBOAA, EC/IM BbIXOAHOW CUrHas Ha
n3MeHseMoM kaHane BKJTHOYEH, To n3mMeHeHus, 3aTparuBatowme gopMy CUrHana,
YKa3blBalOTCS Ha OpaHXeBoM (hoHe.

[lpumeyarne

Oniepaiymm, KoTopble Hegoryctumbl ripu BK/IIOYEHHOM Bbixoge,
HELOMYCTUMbI TEKXKE U B GKTUBHOM PEXUME OT/IOKEHHOINoO BBOAA, [laXe
ecm Bbixog BbIK/TIOYEH. Hanpumep, He/lb3s UBMEHSTh ANAIIa30H B
PEXUME OT/IOKEHHOro BBO4a, Aaxe ripu BbIK/IFOYEHHOM Beixoge.

[ns akTUBaLUMM UBMEHEHWI B PEXMME OT/IOXKEHHOIO BBOAA BbiGepuTe B MEHIO BbIXOAA
Output Menu nporpammHyio knasuwwy Apply All (NMpyUMeHUTL BCE) UK, eCn BbIXOA YXKe
BKJTKOYEH, HaxxMuTe (o).
Bce OTNOXEHHbIE M3MEHEHUSI OTMEHSIOTCS MPY BbINOSIHEHWUM CleaYHOWMX AENCTBUIA:
e HaxaTtne nporpamMmHoi knasuiwm Undo All (OTMeHuUTb BCe),
e Haxatue
nm
e HaxaTtne (PeX1M peaaKTUPOBAHUSI USMEHEHUI CMeHSsIETCA Ha Direct - npsiMoit)

4-24. N3MeHeHHSs], KOTOPbIE HE MOryT 6bITb OT/IOKEHbI

B pexxume Deferred Mode (0TnOXXeHHOro BBOAA) OTKIAAbIBAOTCA U3MEHEHMS
BCEX MOJIEN, KpOME CreayHoLLmnX:

e dukcaums MMHUK

e CMeHa pexuMa peaakTMpoBaHus rapMoHuk (Hanp., Absolute RMS (abcontoTHble
cpeaHeKBaapaTUuHble 3HauYeHus), % of RMS (B npoueHTax OT cpefHEKBaAPATUUHbIX
3Ha4eHun), n T1.4.)

e MeTOA pacyeTa peakTMBHOWN MOLLHOCTU
e Bbibop eanHuy dasbl (rpagycos/paanaH)

e Bbibop 2-npoBoAHOr0/4-NpoBOAHOrO NOAKIHOYEHMS (MPU BKTKOYEHHOM BbIXoAe
KOHUIypaumio KIEMM MEHSTb HENb3K)

e [nobanbHble HaCTporikn BpeMeHu/aatol n GPIB
e 3arpy3ka/CoxpaHeHne HaCTpoeK B peXxnMe OT/IOKEHHOMO BBOAA HEAOCTYMHbI

[lpumeyarne

[lpn nepexose B pexxkum /(3/7/45,005/(/4 aBTOMarn4ecku BbIOJTHAETCA PEXXUM
[IpAMOro Beoja.

4-25, Hacrposixa ¢popmbl CMrHasia HarnpsiKeHuss 1 TOKa

[lanee onucbIBaeTCa HacTpoika (hopMbl CUrHaa No HamNpsXKEHWIO, OAHAKO CKa3aHHoe
OTHOCMKTCS U K TOKY.
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HacTpoiika gpopMbl CUrHAA HAMPSIXKEHNS U TOKA

Mpy NOMOLLUN KHOMKM nepeviaute k MeHo Output Menu (MeHio BbiIXoaa) U HaXXUMaiTe
é n [¥], Nnoka He byaeT BblAENEHa CTPOKa HaMpsHKEHUS] KM TOKA HacTpPanBaeMoro
KaHana. Mo yMonyaHuio Ha HeMTpanbHOM hase YCTaHOBNEHO OrpaHUMYeHne
acdekTMBHOro HanpshkeHust 33 B. KaHan HelTpanbHON hasbl MOXHO Npu
Heo6x0AMMOCTM HAaCTPOUTb Ha HanpshkeHue ao 1000 B. CMm. pucyHok 4-10.

AA MpeaynpexaeHunel
Y106b1 N36€)KaTh ONACHOCTN NOPAXKEHUSA DJIEKTPUHECKUM TOKOM,
orcoeaMHuTe Knemmy HanpsbkeHms Hi ¢pasbl "N ot Bcex knemm

6140A Lo npen BbI60poM onepauumn CMeHbl NpeaebHoro
3HayeHus.

[nsa cMeHbl NpefenbHOro 3HadeHus:

1. BobibepuTte kaHan HanpsbkeHns N-chasbl B MeHto Bbixoga Output Menu.
2. Boibepute meHtio Waveform Menu (®opmMa curHana).

3. YcraHosuB Bbixog N-dasbl Ha OFF (OTKIJ1.), ycraHoBuTe dnaxok Override Limit
(U3mMeHnTb NpeaenbHOe 3HAYEHNE).

— CUtpLt Men

E|T|12|:|.D|:u:| v/,  0.000 Degrees Disabled Sine | Fluct | Inter | Flick | Dip
|1 05000004, 0.000Degess | Disabled |  sine | Fiuet [ nter | Fiick | oip |
2 [v | | Dissbled | sine | Pt [imter [ Flick | oip |
(1] [ Disabled | sine [ Fict [inter [ Fick | oip |
3 [v | | Dissbled | sine | Fct [imter [ Fiick | oip |
|T| | pisabled | sire | Fuct [ mter | Fiick | oip |
B | Dissbled | sine | Fuct [imter [ ik | oip |
(1] | Disabled | sine [ Fict [inter [ Fiick | oip |

gdw08.bmp
Puc. 4-10. Bbi6op kaHana

llpumeyvarne
151 1048aYN BbIXOQHOIO CUrHaIa Ha KIEMMbI HEOOXOANMO aKTUBMPOBATL
KaHas1 M Haxatb (o). EC/IM BbIXO4 V)K€ BKIIKOYEH, HO aKTUBHbIU KaHa/l He
aKTUBUPOBAH, HaxxmuTe riporpamMmHyro kiasuiuy Enable/Disable
Channel (Bxritouynts/OTKIIIOYUTE KaHA/T), YTOObI 1043Th BbIXOAHOU CUIHAsT
HAa COOTBETCTBYIOLNE KITEMMDI.

Haxxmnte Aans nepexoga K meHto Waveform Menu (®opma curHana). MNpu
HEOoB6X0AMMOCTY HaXMMaMTE (=] O NOSIBNEHWUS NPOrPaMMHbIX KNaBULL BEPXHErO YPOBHS.
CM. pucyHok 4-11. CootBeTcTBYIOLWEN KnaBuliel BbibepuTe Edit Harmonics
(Pepaktuposatb rapmoHuku), Fluctuating Harmonics (®nykTynpyioime rapMoHuKm),
Interharmonics Flicker (®nukep Ha nHTeprapmoHukax) unm Dip (Mposan).

gdw34.bmp
Puc. 4-11. BepxHuii ypoBeHb MeHI0 (hOpMbl CUrHana

4-13



6100B/6105A
PYKOBOACTBO 10/1630BaTE/1

4-26. [apMOHHKHM, MOCTOSIHHbIN TOK H CUHYCON[A/TbHBIH

4-27.

CHTHaNl

B cnepytowmnx pasgenax onvucaHo MEHIO rapMOHUK, NOCTOSAHHOMO TOKa U
CUHyCOMAanbHOIro CUrHasna.

OnpegesneHne

FapMOHKMKa nNpeAcTaBnseT coboi Lienioe KpaTHOe OCHOBHOW YacToThl. B npubope 61008
HOMep rapMOHMKM 1 0603Ha4YaeT OCHOBHYIO YacToTy. MOCTOSHHOMY TOKY COOTBETCTBYET
rapMoHuka ¢ Homepom 0.

4-28. [ocTyn kK peaaKTHpOoBaHHUIO rapMOHHK

4-29.

4-30.

HaxaTtnem knaBuwm nepenante B MeHto Waveform (®opMma curHana) u HaxmuTe
nporpamMmmHyto knasumwy Edit Harmonics (PegaktnpoBaTb rapMOHMKM).

Xapaxrepucrmuxku mogesin 61008

FapmMoHuku (Harmonics) ¢ 2" no 100-10 Ao yacToT 6 KIy
Yncno ogHOBpPEMEHHBIX rapMOHUK 99 (BKJItOYasH MOCTOSIHHBINA TOK U 1-10)
Makc. aMnaMTyAa OAHOW rapMOHUKU MaKcrMasbHasl BeNiMYMHa MHTEPrapMOHMKKN Ha YacToTe

<2850 'y coctasnseT 30 % ananasoHa. (CM. B Mnase 1
npodunu Ans YactoT Bbiwe 2850 ')

LLnprHa nonocel Ana KaHana Toka 1,5 k'y mnm 6 Ky (1,5 KMy vnm 3 KMy, ans onumu ans
CUJIBHOrO TOKA, €C/IN OHa YCTAHOBEHA)

llpumeyarne

[Ty BbIBOPE MEHBLLIEH LLUMPHHBI [10/10CHI YMEHBLUAETCS YACTIO TaPMOHMK,
KOTODPbIE MOXHO 334aTb, HO YBESINYNBAETCS BO3MOXHOCTH IMOAAEDKKU
UHAYKTUBHOM Harpy3Kku.

Pe>xuM cMHycongasibHOro curHasla /PexxuM rapMoHUK

MporpamMHas knasuwa Enable/Disable Waveshape (Bknatounts/OTkN0UNTL hopMy
CUrHana) nepeksoyaeT PeXUMbl MEXAY CUHYCOMAANBHBLIM CUTHANIOM U CUFHAJIOM C
rapMOHWKaMm

llpumeyarne
B meHro Bbixoga Output Menu 6yger 0603Ha4YeHo cooTBETCTBEHHO "Sine”
(CurycongarnsHbivg) wm "Harmonic” (Fapmoruki).

B cnHycompanbHOM pexmnmMe U3MeHsTb MOXHO TONbKo nonst Range (AuanasoH), RMS
(CpepHekBagpaTtuyHoe) 1 Angle (Yron). EAMHCTBEHHBIM UCKIIOMEHNEM SIBMSIETCS KaHan
HanpshxeHus L1, Ha koTopoM ha3oBbIi yron dukcuposaH 1 paseH 0,000 rpaaycos.
BbibepuTe TpebyeMoe nosie npy NoMOoLLM NPOrpaMMHbIX Knasuw uim (3],

B cuHyconpanbHoM pexume napameTp DC (MOCTOSIHHbI TOK) HEAOCTYMEH.
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Ha cneayroweM pucyHke 4-12 nokasaH pexxuM rapMOHUK C BPEMEHHOW Pa3BEpPTKOW
¢opmbl curHana. TeM e HacTpolKaM COOTBETCTBYET M PUCYHOK 4-13, HO C
npeacraeBneHNEM CUrHana B BUae 4aCTtoTHOMO CrekTpa.

OTMeTuM, 4YTO Ha pucyHke 4-10 nokasaHo HanpshkeHue Ha ¢asze L2 B pexume
CMHYyCOMAANbLHOro curHana. Ha pucyHkax 4-12 n 4-13 nokasaHo HarnpshkeHue Ha

¢daze L1 B pexnMe rapMoHUK.

—Output Menu

|T | 0.500000 &, 0.00000 Radians

HF | 120.0000 Y, 0.00000 Radians
 inter | Flick | Dip |

=
g

— Global Settings Menu
Range I 33 - AEHz
Frequency IF Hz

153 RMS | 120.0000

W

102 [ 1A L/

e Jr ]\1 Harronic I

]

-5l \1 ‘{ Amplitude I 12,333 %,
:122 I\ r'/\ f\ ,/ Angle ID.DDDDD rad
=204
-233

Ready,

W Disabled Si Fluct | inter | Flick |
|7| - S i IS = Line Locking [] Lok O
[1] Disabled Sine | Fiuct [ inter | Fiick | oip
EIEl Disabled sne | Fuct [ inter | Fiick | oip v | s ofrms 52
|T | Disabled Sine | Fluct | nter | Flick | Dip 1 | %ofRMS =]
TF | | Disabled I Sine I Fluct I Inter I Flick I Dip | P | Budeanu El
[T ] | Diabled | Sire [Pt e | Fick [ op | | [wats  [S144s
[ wa, | 60.000
= Waveform Menu - Harmaonics [Phase L1 : Yaltage] [ W (pfy | 0.857
=59 600% THD | Range [0-180v  [] 2 e
204 D | 30.573

W, Unbalance (MEMAY | 0.00%
Output 'On' Soft Start

Rarmp Feriod I 0 S

gdw10.bmp

Puc. 4-12. PexnM rapMoOHMK C BpEMEHHOW pa3BepPTKON CUrHana

4-15
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4-16

—Output Menu — Global Settings Menu
L1 | v | 1200000, 0.00000 Racians (| Digabled | Harmanics ||Fiuet [[1nter | Fiick | Dip Range | 33-f6Hz
|T | 0,500000 &, 0.00000 Radians | Disabled Sine Fluct | Irter | Flick | Dip rmr ey IW o
2 v | Disabled sine | Fluct [ irter [ Flick | oip e Locking [T ook O
[1] Disabled sire | Fluct [ rter [ Fiick | oip
BV | Disabled sine | Fluct [ irter [ Flick | oip v | %ofRMS =l
[1] Disabled sire | Fluct [ rter [ Fiick | oip 1 | %ofrms =]
T|T| Disabled Sine Fluct | Inter | Flick | Dip B |Budeanu EI
|T | Disabled she | Fuct | nter | Fiick | o [Watts | 51448
[ va | 60,000
= Waveform Menu - Harmonics [Phase L1 @ Waltage] [ Wi pfy | 0,857
100 ' coowThp | Range [0-180v <] Ig Igﬁuggz
20 RMS | 1200000 v | | :
& Har monic I 9 I I
o ampliuce [ 13330 % I I
angle IW rad | |
<t m Y, Unbalance (MEMA) IW
o Output 'on' Soft Start
Ready. Ramp Period ID_ S

4-31.

gdw1l.bmp
Puc. 4-13. Pe)XMM rapMOHMK C YaCTOTHbIM CNEKTPOM CUrHasia

Hacr, poiilra rapMoOHHNK U NOCTOSTIHHOIO TOKa

Ecnv B rnobanbHbiX HacTpolikax 3afaH "% OT cpeaHeKBaApaTUYHOro 3HaYeHus", To
aMnAnTyaa OCHOBHOW FapMOHMKM aBTOMAaTUYECKM KOPPEKTUPYETCS No Mepe AobaBneHus
rapMOHMK, YTObBbI NOAAEPXKUBATb MOCTOSIHHBIM CpeaHeKBaApaTMUHOE 3HaYeHMe.

[06aBnsaTb rapMOHMKM MOXHO ABYMS crniocobamu. B pexxume Waveform Edit
(PepaktnposaHue hopMbl CUrHana) MOXHO BblIbpaTb BpEMEHHOE MM YacTOTHOe
npeacraeneHne ¢opmbl curHana. B pexxume Grid Edit (PegakTnpoBaHue Tabnuu) sua
rapMOHMK HanpshXeHUs U TOKa NoKa3aH Ha npuneraowmx Tabnuuax. Haxmure
nporpaMMHyto knaeuiwy Harmonics (FapMoHuku), 4Tobbl NepenT K NPOrpaMMHbIM
knaeuwam pexxuma Harmonics Edit Mode (PepaktupoBaHue rapMoHuK). CM. pucyHok 4-
14,

gnd54.bmp
Puc. 4-14. MNMporpaMMHbIe KNaBULLW peXXxMMa pefaKTUpoBaHUSA rapMOHUK

[ns nepexofa B pexuM pefakTMpoBaHUs OPMbl CUrHana HaXXMmUTe NPorpamMmMHyLo
knasuwy Waveform Edit (PegaktupoBaHne ¢hopMbl curHana). Ytobel gobaBuTb
rapMOHWKY, HaXXMUTe nporpaMmMHyto knasuwy Harmonics (FapmoHukn). byaet BbiBeaeH
HOBbIV P NPOrpaMMHbIX KnaBuil. Haxxmute nporpamMmHyio knasuuly Next Harmonic
(Crepytowlast rapMOHWKa) M BBEAUTE HOMEP FAPMOHMKM, aMNMTYAy U (hasoBbIi CABMT.
Mo ymonuaHuio da3osbin cABUI rapMOHKK paseH 0 rpaaycos (0 pagmaH). FapMoHmka ¢
HoMepoM 0 NpeacTaBnsieT cO60M NOCTOSIHHYIO KOMMOHEHTY.

Mpun KaxxaoM nameHeHumn nons Harmonic (FapMoHWKa) 1 3aAaHUM HEHYNEBOW aMNUTy bl
HOBasl rapMoHMKa AobasnsieTca K popMe curHana, YTo oTpa)kaeTcsa Ha rpaduke. Ha
BbIXOZe rapMOHUKU MOSABNAKOTCA TOJIbKO B TOM CNydae, ecnuv gng AaHHOro KaHana
3a/laH PEXWUM rapMOHMUK.
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POCMOTPETL CAENAHHbIE N3MEHEHWSI MOXHO MPU MOMOLUM NMPOrPaMMHbIX KNaBuLL
Previous Harmonic ([Mpeabiaywias rapmoHmka) n Next Harmonic (Cnegyolas
rapMoOHUKa).

Mpu nomoLuy nporpaMmHoi knaevumn Reset Harmonics (C6poc rapMoHuK) yaansoTcs
BCE rapMOHMKMN U3 aKTMBHOIO KaHasna.

[ns yoaneHus oAMHOYHOW rapMOHUKM U3 CAEMaHHbIX HAaCTPOoeK 3afanTe Ans Hee
amnautyay 0 % nnm ncrnonb3yinTe nNporpaMMHyto knaeumwy Remove Harmonic
(Yoanutb rapMoHuky). CM. pucyHok 4-15.

gdw12.bmp
Puc. 4-15. MMporpaMMHbIe K/TaBULLKN B PeXXUMe peaakTupoBaHusi popMbl cUrHana

Ecnv rapMOHVKKM HAaCTPOEHbI, TO OHM 3aMOMMHAIOTCS MPY OTKITKOYEHUM FaPMOHKK
nepekntovatenem Sine (BknounTs/OTKNIOUUTL POPMY CUrHaNa). 3TO NO3BONSET C
NErkoCTblO NEPEKIIOYATLCH MEXAY PEXUMAMU UCKAKEHHOTO U CUHYCOMAANBHOMO
BbIXOAHOrO CMrHana.

llpumeyarne

[TeperstoyaTecss MEXAY PEXUMAMU CUIHEA C IaPMOHUKaMHU U
CUHYCONAATIbHOO CUIHA/a MOXHO TaKXe Iy rOMOLYM [1POrPaAMMHBIX
Kiasu meHro Output Menu (MeHro Bbixoga).

[pumeyarne

[lpu BbIOOPE CHHYCOMAATTLHOIO CHUrHasa B OKHe meHto Waveform (@opma
CUrHasa) MoKasbIBaeTcs 1a YopMa CUrHasa ¢ rapMOoHUKamy, Kotopas bblia
Obl ripy BKITIOYEHHDIX IEPMOHUKAEX. 3TO O3HAYAET, YTO B TEKYLYMI MOMEHT
BbIXO4 HACTPOEH HA CUHYCOMAATIbHBIVN CUIrHasI, HO B MeHio Waveform
(Dopma curHasna) rnoKa3bIBaeTcs UCKAKEHHBIV CUIrHars, Kak ecsiv bl
rapMOHUKH, TOMUMO OCHOBHOW, Obl/iY HEHYJIEBBIMA.

llepeg Tem, KaK paspeLLunTs U3MEHEHNE ANArIa30Ha, rPHoop MPOBEPSET,
OyAeT /i CDEAHEKBAAPATUHHOE 3HAYEHHNE [IPEAIIONAraeMOro BbIXO4HOM
CUrHasia CooTBETCTBOBATL [OMYCTUMBIM IPaHULAM HOBOIo AnanasoHa. [lpu
BbIBOPE MEHBLLEIO ANANA30HE CUIMHE/T MOXET BbIUTH 33 Er0 IPaHNLIbI,
Harnpumep.: CurHasn 1 A nocTossHHOro ToKa 3a4aH B AnanasoHe 2 A B
pexume ¢ rapmoHnkamu. [locrosHHbIV Tok 1 A cooTBercTByeT 50 %
AnaraszoHa 2 A - MakcuMasabHoO 4OoryCcTuMoro Toka. Ecin Beioparts
CUHYCOMAATTbHBIV PEXUM, TO 3HAYEHNE [TOCTOSIHHON KOMITOHEHTbI
OCTaHETCS TEM JKE, HO BbIXOAHOU CUIHA/T IPeoBPasyercs B
cuHycomaasbHb, Ipy rorbiTKE BbI6PATH AnanazoH 1 A npousonger
OLNOKE, TaK Kak ec/m BblOPaH PexwM C rapMOHUKaMM, TO MOCTOSHHAS
KOMITOHEHTA UCKA)KEHHOIro currasna (1 A) Buiiger 3a ripegesnsi 50 %
MaKCUMasIbHOIo ANanas3oHa A/1g AnarnasoHa 1 A.

4-32. PexxuM pegaKTupoBaHHs Tabiny

llpumeyvarne

B pexume pegaktvpoBaHms Tab/mL 1MoKa3aHbl TOSIbKO HACTPOVIKU 4/151
BblOpaHHoN @asbl. L1 6€301acHOCTH IEPCOHA/IA PEXUM PEAAKTUPOBAHMNS
Ta6/1ML HEAOCTYIIEH, EC/IN BbIXOJ BKI/IIOYEH. AHA/IOMMYHO, B PEXUME
DEAGKTUPOBAHUS TabJINL BbIXOH HE/Ib3S BKIIIOYUTS.

Mpy HEOBXOAMMOCTUN HAXMUTE (=] AN Nepexoaa Ha BEPXHWIN YpOBEHb NMPOrPaMMHbIX
knasuw. Beibepute nporpamMmuyto knaeumwy Grid Edit (PepgaktupoBaHue Tabnuu). 3T10T
PEXUM MpeHa3HayeH, npexzae Bcero, Ans paboTbl C BHELWHEN KNaBMaTypoy U MblLUbO
[ns 6bICTPOro BBOAA HECKONbKMX rapMoHuK. B pexxume Grid Edit (PepakTtuposaHue
Tabnmu) MoXxHO BbibupaTh dasbl (L1, L2 1 T.4.) 1 kaHans! (V unu I), He nepeHocs dokyc
06paTHO Ha MeHto Output (BbiBoa). MOXHO YCTaHOBUTbL AMana3oH u
CpeaHeKBaApaTUYHbIE 3HAYEHUS ANS HaNpsHXKeHUs 1 ToKa Ans BblbpaHHoM dasbl. Mpu
HeobxoaMMocTn Tabnuubl rAPMOHUK TOKa M HanpshKeHMst MOXKHO 3abnokmMpoBaTb
COBMECTHO, YT06bl BbIBOAUTL MX B COOTBETCTBYIOLEM nopsigke. CM. PUCYHOK 4-16.

4-17
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4-18

_ Phaze [L1] Harmamics - Grid Edit

roltage Channel rCurrent Channel
Range I 0- 180 :l Range I 01-1a :I Bandhwidth I 1500 Hz :I
RIS I 124,007 W RMS ID.SDDDDD 2,
| Arnplitide | Fhase Angle | Arnplitude Phase Angle

Phase I L1 :I Independently scroll voltage and current grids

I I B 0 [o.oooon T~ [ooma [ieg]
[T [20000 [V [ooee [feg I Josooomo [+ [ooo0 s
I I I T [ To.oooooo [+ [@em0 T [
[ [aom00 [V [oooo  [ieg [ Tooooooo [2 [oome [fes
I X I T [ To.oooo00 [+ [@em0 [
5 |loo0 | v o000 Jdeg [ Tooooooo [ [oome [fes
o [oooo [V [omee oo ["= To.ooooo0 [+ [@em0 [
[ foom [ Tamoe [0 [ To.ooooo0 [+ [@em0 [
I I I | [ To.ooooo0 [+ [@0m0 T [
[ foom [ oo [0 [ To.ooooo0 [+ [@em0 [
I I I | 15 To.ooo000 [+ [@0m0 T [
51 Tl T (| (=] e N

Ready.

gnd56.bmp
Puc. 4-16. dkpaH pepaKkTMpoBaHus Tabnuy

Mpw nomowm nporpamMmmHbix knasuw Edit Voltage Channel (PegaktnposaTb kaHan
HanpsbkeHus1) n Edit Current Channel (Pe,U,aKTMﬁOBaTb KaHan ToKa) MOXHO BblbupaTb
VN peaakTUPOBaTb KaHasbl HaMNpsHKeEHNs M Toka. Ha pucyHke 4-17 nokasaHbl
MpOrpaMMHbIE KNaBuLWK ANsl peAaKTUPOBAHUS KaHana HanpsKeHusl.

gdw58.bmp

Puc. 4-17. MporpaMMHbIe K/1IaBULLUX BTOPOro YPOBHS peXXUMa peaakTupoBaHusa Tabnuy

Mpy NOMOLUYM BHELLHEN MbIUM 1 KNaBuaTypbl MOXHO nepemMellaTbcs No Tabnuue u
BBOAWTb 3HAYeHUs Ans aMnanTyapl U pa3osoro yraa. lNpu xenaHnm MoXXHO Takxke
paboTaTb C nepeaHel naHeny npubopa 6€3 BHELIHEN MbilUK U KnaBuaTypbl. Haxmute
nporpammHyto knasuiy Navigate Voltage Grid (MepemelieHve no tabnuue
HanpsxeHus), YTobbl OTKPbITb MPOrpaMMHbIe KnaBuLLM HWXKHero ypoBHs Grid Edit
(PepakTupoBaHue Tabnu). CM. pucyHok 4-18.

gdw58a.bmp
Puc. 4-18. MporpaMMHbIe K/TaBULLUN HWXHEr0 YPOBHSA pefaKTUpPoOBaHUA Tabnuy

lNocne BBOAa NapamMeTpoOB HEO6XOANMBIX FAPMOHMK Pe3ynbTupyHoLLyto GopMy curHana
MOXXHO NMPOCMOTPETb, BEPHYBLUUCH B BhillecTosiwee MeHio Waveform Edit
(PepakTtnpoBaHue ¢opMbl CUrHana).
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4-33. [IpomerkyToYHbIE rapMOHNKH

4-34. Onpegeserne

YacTtoTHas KOMMOHEHTa nepuoanyeckon gyHkumm (popma curHana
NMepeMeHHOro ToKa), YaCToTa KOTOPOW HEe SIBNISIETCS LieNblM KPaTHbIM YacToTbl
paboTbl cMcTeMbl (HanpuMep, ecim OCHOBHAs YacToTa paBHa 60 U, TO KOMMOHEHTa
83 'y ABNSeTCs MHTEPrapMOHUKON).

4-35. focryn Kk pegaKkTupoBaHHFO HHTEPrapMOHNK

Mpn NOMOLLM KHOMKM nepevaute k MeHo Waveform (®opMa curHana) u Beibepute
nporpamMmMHyto knasuwy Edit Interharmonics (PegaktnpoBaTb MHTEPrapMOHUKK). CM.
pvcyHok 4-19,

_Wavetarm Menu - Interbarmnonics [Phase L1 : Waoltage]

rInterharmonic 4 ————————— rInterharmonic B

Armplitude E-UUUU ) Armplitude IU-UUUU Y
Frequency |33-D Hz Frequency |33-U Hz

Enable [ ] Enable [ ]

gdw60.bmp
Puc. 4-19. MeH10 chopMbl CUrHana Ass UHTEPrapMoHUK

4-36. Xapaxrepuncruxn mogesim 61008

MakcuManbHasi BENMUMHA eAMHUYHOM MakcvMarnbHas BeNMUYMHa MHTEPrapMOHMKK Ha YacToTe
MHTEPrapMOHVKK <2850 'y coctaenset 30 % auanasoHa. (CMm. B [nase 1

npocdwnu ans YacToT Bbiwe 2850 ')

[lnanasoH 4acToT UHTepPrapMOHNK 16 'y - 9 kly

4-37. Hacrposixa MHTEprapMOHNK

MOXXHO OAHOBPEMEHHO NPUMEHUTb ABa SB/IEHUS, CBA3AHHBIX C UHTEPrapMOHUKAMU.

3apaiiTe Heo6X0AMMYIO aMMUTYAY U YaCTOTY KaXXAoW MHTEPrapMOHMKN U aKTUBUPYIUTE
€e, YCTaHOBUB Ha He cnaxxok. Mpu BBOAE 3HAUYEHWI, BLIXOASILUMX 32 Npeaensb
YCTaHOBJ/IEHHOr0 AnanasoHa, byaeT BbiBeaeHo coobuleHne o6 owwmnbke.

Mpu nomowym nporpammHoi knaeviwn Enable/Disable Waveshape
(BkntoumnTh/OTKNIOUUTL POPMY CUMHANA) 3Ta PYHKLMS BKIKOHAETCS M BbIK/OYAETCS B
MeHto Waveform (Popma curHana). Bo3moxkeH 1 Apyroi cnocob: ncnonb3osaTb
nporpamMMHyto knasuvwy Enable/Disable Interharmonics (BkniounTs/OTKOUNTD
NHTeprapMoHukn) B MeHto Output (Beixoa). CM. pucyHok 4-20.

gdw14.bmp
Puc. 4-20. MporpaMMHbIe KJIaBULLUKN ANt UHTEPrapMOHUK

4-19
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4-20

4-38. Fluctuating Harmonics (®naykrymupyrowme

4-39.

rapMoOHHKH)

B cneaylowem pasgene onuceiBatoTcs MeHio Fluctuating Harmonics
(®PnyKkTYMpYOLWME rapMOHUKK)

OnpepgesnieHne

®NyKTyMpYyHoLLMe FrapMOHUKM CyTb Te, YacToTa KOTOpPbIX NOAAEPKMBAETCS B
rapMoOHNYECKOM COOTHOLLEHUN C OCHOBHOM l-IaCTOTOI‘/J‘I, HO aMnNnTyda MEHAETCA CO
BpeMEHEM. Ecnun Bce KOMNOHEHTbI d)OprI CUrHana MeHAKTCA no aMnanTyae co
BPEMEHEM, TO 3TO 3KBMBANEHTHO (PJIMKEP-LUYMY.

4-40. [focryn K Q/ryKTYUPYrOWNM rapMOHNKaM

12
10

= WWaveforn Menu - Fluctuating Harronics [Phase L1 : Voltage]

Haxkatnem knasuum nepevigute B MeHto Waveform (®opma curHana) u HaxmmuTe
nporpammHyto knasuwy Edit Fluct Harmonics (PegaktupoBaTtb dnykTympytowme
rapMoHukn). Cm. pucyHok 4-21.

-Harmonics -Wlave shape

Har monic F Depth IU-EIII %

Amplitude |1DD-UDD % Frequency (10.000 Hz

Angle |D":'U':| deg | Sinusoidal  |¥|

e = 1

[

Modulated [~ puty [FBOIN %

gdw15.bmp

Puc. 4-21. MeH10 ¢popmMbl curHana anst pAyKTympyrowmx rapMoHMK

4-41. Xapaxrepucrmuxu mogesin 61008
Yncno bnykTynpyrowmx rapMoH1K MoxeT nykTympoBaTb Ntoboe YnMcno rapMoHumk ot 0
[0 UMcna BCex 3aAaHHbIX rapMOHMK
[vana3oH ycTaBku rnybuHbl Mmoaynsaumm 0 % - 100 % OT HOMWHANBLHOIO rAPMOHNYECKOro
HanpsHkeHus
[nCKpeTHOCTb YCTaBkK rybuHbl Moaynaumm 0,001 %
®opmMa MpsiMoyronbHas nnn cMHyconaanbHas
MpoaomKUTENLHOCTL BKAOYEHUs (popma = ot 0,1% po 99,99%
npsiMoyrosibHas)
[vana3oH YacTtoT Moaynauum ot1 0,008 'y go 30 'y,
[NCKPEeTHOCTb YCTaHOBKM YacTOTbl MOAYNSALMU 0,001 'y
4-42. Hacrpovrika ¢psryKTynpyrowmnx rapMoHnK

CBoicTBa (hyKTYMPYIOLMX raPMOHUK MOXHO HAaCTPOUTb TOJIbKO NS CyLLECTBYHOLLMX
rapMOHMK.

BbibepuTte nporpamMmuyto knasuwy Edit Fluct Harmonics (Pegaktnposatb
bnykTynpyowme rapMoHukn) B meHto Waveform (®opma curHana).

Bbi6epuTe rapMoHUKY, hyKTyaLmmn KOTOpor TpebyeTcs NpUMEHUTb, MW MOMOLLM
nporpamMmMHbIx knasuw Previous Harmonic (Mpeapbiayias rapmMoHvka), Next
Harmonic (Cneaytowwas rapmoHuka) uin Harmonic (Fapmonuka). MporpaMMHoi
knasuweii Modulated (MoaynvupoBaHa) ycTaHaBAMBAETCA UM CHUMAETCS (hiaXkok
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mMoaynsumm. CM. puUcyHoK 4-22.

gdw16.bmp
Puc. 4-22, NMporpaMMHble knasvwum ans payKTynpyrowmx rapMoHmK.

MNporpammHas knasuwa Waveshape (®opma curHana) obecneuvsaeTt AOCTYN K
cneayoleMy MeHI0, NO3BONSIOLEMY YNpaBieHne rinybuHon, YactoTon n hopmMon
moaynsaumun. CM. pucyHok 4-23.

gdw17.bmp
Puc. 4-23. NMporpamMMHblie knasvwumn (opMbl CUrHana

Mpn nomowm nporpammHon knaeuwn Enable/Disable Waveshape
(BkntounTb/OTKNIOUNTE POpPMY CUrHana) ata yHKLUMS BKIOYAETCS U
Bblk/Ito4aeTcs B MeHto Waveform (®opma curHana). BoamoxxeH v apyroi cnocob:
ncnonb3oBaTb NporpammHyto knasvwy Enable/Disable Fluct Harmonics
(BkntounTb/OTKNIOUNTE DNYKTYMpYoLWME rapMoHrKn) B MeHio Output (Bbixoa).

4-43. [IpoBasibl M BbI6POCHI

MpoBasbl 1 BbIBPOCHI NPeAcTaBnsOT coboW NpeXxae BCEro SIBIEHUS, CBSI3aHHbIE C
HanpspKeHneM, HO npeaycMoTpeHsbl B npubope 6100B 1 Ha kaHane Toka.
MprMepoM MCMob30BaHUS MPOBana Ha KaHasne ToKa SBNSeTCS YCTaHOBKA
¢opMbl cMrHana B BMae OAMHOYHOro naketa "Burst Fired" cornacHo
TpeboBaHuaM ctangapToB IEC 61036 n 62053. B cneaytowmx pasgenax onmcaHo
MEHI0 NpOBasioB 1 BbIGPOCOB.

4-44. Onpepgenermne

MpoBan npeacTaBnseT coboi BHE3aNHOE YMEHbLUEHNE HaNPSXKEHUSI B KaKOW-
NN60 TOYKE IMEKTPUYECKON CUCTEMBI, 3@ KOTOPLIM CrleayeT BOCCTAHOB/IEHNE
HanpsXeHWs1 Yyepe3 HeboNbLIOE BPEMSI, OT Nosynepuoaa A0 HECKOMbKMX
LECATKOB CeKyHA. Bbibpoc npeacTaBnsieT coboit yBeNMUYEHME HamnpshKeHUs.

Mpw 3anycke No BHELIHEMY CUFHany NpoBabl U BbIBPOCHI MPONCXOAST
OAHOBPEMEHHO Ha BCEX KaHasfax, Ha KOTOPbIX akTUBMPOBaHa (yHKLMSI NpoBana.

4-45. focryn k npoBasaM n BbI6pocam

HaxxaTvem knasuwm nepevignte B MeHto Waveform (®opma curHana) u
HaxkMuTe nporpammHyto knasuwy Edit Dip (PepaktuposaTtb nposan). Cwm.
PUCYHOK 4-24.

_Waveforrn Menu - Dip [Phase L1 @ Voltage]
I—E r Trigger Input
Delay End Delay Free Run (=)
foomon s |ooowoo0 s fooooo0 s Externial One Shot(C)
s > - > External Repetitive ()
Y Period
Start 8 I 0.00 o9, e
(Trig Inputy Trigger Output
: . Change Ta
: & : I 0.0000 5
Ramp In Famp Out
H SR N e
I oiomoi |- I DODmIE | - Dip/Swell Repetitions I 0

Puc. 4-24. MeHio cbopMbl cMrHana ans nposana

gdw18.bmp
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4-46. Xapaxrepuncrmuxu mogesin 61008

TpeboBaHue K 3anycky Tpurrepa 3aaHuit dpoHT TTJI-UMMyNbCa OCTAETCS HU3KUM B
TeyeHne 10 MKC Ha BXOAHOM pa3beMe Tpurrepa Ha
3afHel naHenu.

Jlnbo:

3agepxxka Tpurrepa oT 0 no 60 cekyHa
nnm

CvHXpoHU3aumsa da3oBoro yria no +180 °

OTHOLLEHMIO K MEPECEUYEHMIO HYNA
OCHOBHOW rapMOHWKOMN KaHana

MWH. NpoaoCMKUTENBHOCTb 1 mc

nposana/Bbibpoca

Makc. NpoAoMKUTENBHOCTb 1 MuHyTa

nposana/Bbibpoca

MuWH. amnnuTyaa nposana 0 % oT HOMMHanNa BbixoAa

Makc. aMnnnTyaa Bbibpoca MeHbluee 3HayeHne 13 noaHoro Anana3oHa 1 140 % ot

HOMWHanNa BbixoAa

MNepunop HapacTaHus/cnaga HactpaunBaeMsliii 0T 100 Mkc Ao 30 cekyHA
OnumoHanbHas 3agepXkKa 3aBepLueHus oT 0 go 60 cekyHa + 31 MKC

3apepxka Ha Bblxoze Tpurrepa oT 0 go 60 cekyHA C MOMeHTa Ha4ana nposasna/Bbibpoca
Bbixog Tpurrepa 3aaHuit dpoHT TTJI-uMnynbca, coBNaaatoLWwmin C KOHLIOM

33J1EPXKKN Ha BbIXOAE TPUITepa, OCTalOLMINCA ManbiM B
TeyeHune ot 10 Mkc oo 31 Mkc

MoBTopbI NpoBanoB/BLIGPOCOB Ot 0 go 1000

4-47. Hacrporika npoBasiioB/BbI6pocoB

BepxHuiA ypoBeHb NMpOrpaMMHbIX KilaBuLL NPOBanoB/BbI6POCOB NOKa3aH Ha puC.
4-25. MNpw HaxaTum nporpamMmHon knasuwmn Waveshape (Popma curHana)
OTKPbIBAETCS HMXXHUIM YPOBEHb NMPOrPaMMHbIX KNaBULW ANSt Pa3INYHbIX
napaMeTpoB, ynpasnsitowmx popmon npoana/seibpoca. Knasuwa Trigger
(Tpurrep) no3sonseT 3aaaTb pa3MyHbIE NapaMeTpbl TPUrepoB
nposanos/BblbpocoB. Knasuwa Dip/Swell Repetitions (MosTopbl
NpoBasioB/BbLIGPOCOB) ONpeaenseT, CKOIbKO CObbITUIA NPOBanoB/BbIGPOCOB
LO/MKHO MPOU30WTK, KOraa Tpurrep Haxoautcs B pexxume External Trigger (One
Shot) (BHewHwu Tpurrep (oaHoKkpaTHbIN)). KomaHabl Copy (KonupoBaTb) u
Paste (BctaBuTb) NO3BONSOT NEPEHOCUTb TEKYLLUME HACTPOMKK Ha Apyrue dasbl
npubopa 6100B. MporpamMHbiMK Knasuwamn Enable/Disable Waveshape
(BknounTb/OTKNIOUNTE POpMY CUrHana) BkAYaeTcs U BblktoyvaeTcs Dip/Swell
(Mposan/Bbibpoc).

gdw19.bmp
Puc. 4-25. MporpaMMHbie K/1aBULLIN BEPXHEro YPOBHSA AJA Bblbpoca
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4

[lapameTpbl YopMbI curHasna

Hauano nposana/Bblbpoca MOXXHO YCTAHOBUTb HAa MOMEHT BPeMeHu nocne 3agepxkn (B
CEKyHZax) Unu Ha onpeaeneHHbIi $hasoBbii yron. Bce apyrue napamMmeTpbl MOXHO
YCTaHOBUTb B CEKYHAAX Wn uuknax. CM. pucyHok 4-26 n tabnuuy 4-1.

dw20.bm|
Puc. 4-26. NMporpaMmMHble knasuwum (bopMbl NpoBana ’ '

Ta6bnuua 4—1. ®yHKUMM NpOrpaMMHbIX KJaBuw popMbl NpoBana

MporpamMmmMmHas KiaBuLIa DYyHKUMNA

Start On Delay Myck no ncreveHnn UKCMpoOBaHHOIMO BPEMEHHOIO MHTEpBasa nocne
BHeLLHero Tpurrepa

Start on Phase Angle MoMeHT nycka onpeaenseTcs (a3oBbiM yrioM.

[pumeyanme: 4To6bl 06ECIEYUTL OGHOBPEMEHHOCTL MOMEHTA
3arnycka Ha Bcex Qasax, 6epercs ¢azoBbiv yros @asel L1
HE33BUCHMO OT TOIr0, Ha KaKoU @pasze 3ariporpamMMupOBaHb! IpPOBaJIbl.

Start Delay or Angle YcTaHoBKa BbI6PAHHOIO 3HAYEHWS 4719 3a4ePXKKK unn hasoBoro yrna.

Ramp In Mepuoa HapacTaHus

Period MoMeHT HaxoxxaeHusi Nnpoeana/Bblbpoca Ha 3a4aHHOrO YpOBHE

Ramp Out MNepuog cnaga

Change To 3HayeHune, A0 KOTOPOro AOXOAMT MpoBaJsl, B NMpoLeHTax oT
HayanbHOro 3Ha4eHus

End delay MWHMManbHBIN Nepuoa A0 TOro, Kak CTaHET BO3MOXHO o4YepeaHoe

cpabaTbiBaHMe Tpurrepa.

YrnpasrieHne Tpurrepom
CyLuecTByeT Tpu pexuma TpurrepHoro exoga. CM. pucyHok 4-27.

gdw21.bmp
Puc. 4-27. NporpaMMHble K1aBULUM 3aMnycKa npoBana

1. CBo6oaHbIi xopn

MpoBan/BbI6POC 3anyckaeTcs BHYTPEHHe, YNpaBAseTcs napaMmeTpamm
HaCTPOWKM 1 NOBTOpsieTCS 6eckoHeYHo. B MHorogasHon cucreme
OTHOCUTENbHbIE MOMEHTbI HaYana NPoBanoB Kaxaon dase MoryT bbiTb
HenpeackasyeMbIMK, eCiv NMPOAO/KUTENLHOCTL NPOBana, BK/IoYas Bce
3a4epXKu, npesbiwaeT 1 nepuod. VIHbIMK cnoBaMu, OTHOCUTENbHbIE da3bl
npoBanos Ha ¢a3ax L1, L2 n L3 MoryT MeHsaTbCS, MOCKOMbKY NapaMeTpsbl, OT
KOTOpPbIX 3aBUCUT NPOAOHKUTENBHOCTb COBbITUSA NpoBana, MEHSOTCS, €C/n
BblbpaH pexxum cBob60AHOro Tpurrepa.

2. BHewHunu Tpurrep (OAHOKpaTHbIN)

MpoBan/BbI6BPOC 3anycKaeTcsl OAHOKPATHO BHELUHWUM TPUITEPOM,
MOAKOYEHHBbIM K BXOAHOMY pa3beMy TRIGGER INPUT (BXOZ TPUITEPA) Ha
3agHeln naHenu mogeny 6100B. CurHan Tpurrepa faomkeH bbb TTJ1-
COBMECTMMbIM. [epexoa Ha HWXXHUIA YPOBEHb MPUBOAUT K TOMY, YTO TpUrrep
3anyckaeT nepBabii U3 NpoBanoB/BbI6POCOB, 3aAaHHbIX B HACTPOMKAX
NMOBTOPOB MPOBasioB/BbIGPOCOB. TpUrrep TakxKe MOXHO 3anyCTUTb
nporpammHon knaeuwen Force Ext. Trigger (MpyHyanTenbHbIN BHELWHWI
Tpurrep).
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4-24

3. External Repetitive (BHewwHN NOBTOPAIOLWMNACA)

MpoBan/BbIbpocC 3anyckaeTcs eANHUYHbIM BHELLHUM HU3KOYPOBHEBbLIM TPUITEPOM,
NoaKtoYeHHbIM K pa3beMy TRIGGER INPUT, n noBTopsieTcs B CBO60AHOM pexume,
noka He byaeT oCTaHOBJIEH B pe3ynbTaTe U3MEHeHMs Noboro 13 napameTpos
npoBana/Bbibpoca.

[ns ynpaBneHust BHEWHUM 060pyA0BaHMEM NPeayCMOTPEH BbIXOAHOW TPUrTeEp.
CvrHan atoro Tpurrepa nogaetcs Ha pasbeM TRIGGER OUTPUT (BbIXO TPUITEPA)
Ha 3afiHen CTopoHe koprnyca npubopa 6100B nnn 6101B n npeacrtaBnseT cobomn
npoBan nnn BeI6poc. BbIxogHON TpUrrep MoXeT BbiTb HACTPOEH KaK Ha TOT XKe
MOMEHT, YTO M BXOoAHOW (3aaepxkka 0 cekyHA), TaK U Ha 3a4epXKy, 3aaHHyto B nose
Trigger Output (Bbixog Tpurrepa). Ecnm BbibpaH pexxum TpurrepHoro Bxoaa Free
Running (Ceo6oaHbii xoa) unm External Repetitive (BHeLHWMIN NOBTOPSIIOWMIACS), TO
3a[epXXKa BbIXxoAa Tpurrepa Ao/HKHa 6blTb MeHbLUe, YeM obLuee BpeMst
npoBana/Bbibpoca ANns reHepMpyemMoro BbIXOAHOroO CUrHana Tpurrepa.

Ecnu akTuBeH pexnm External Trigger (BHewwHWiA Tpurrep), TO HaXaTne NporpaMMHow
knasuwu Force Ext. Trigger npuBoauT K cpabaTbiBaHuo Tpurrepa 6e3 BHeLIHero
CUrHana Ha nepegHen naHenu.

4-48. Flicker (®snxep)

4-49.

dnukep npeactasnsieT coboi Npexae BCero siBfeHWe, CBA3aHHOE C HanpsiKEHWMEM, HO OH
npegycmoTpeH B npubope 6100B 1 Ha kaHane Toka. B cnegyowmx pasgenax onncaHo
MeHio Flicker (dnukep).

OnpegesnieHne

MoBTOpSIOLLEECS N3MEHEHNE YPOBHS CUrHana (HanpsbkeHws) B AnanasoHe, rae oHo
dm3nonormyeckn BoCnpuHMMaeTCs Kak Mepuanune (dpnukep). MHTEeHCMBHOCTL drimkepa
onpeaensieTcs ypoBHeM BocnpusiTvst. CyLLeCcTBYHOT KPaTKOBPEMEHHbIN YPOBEHb
BOCNpuUSATUSA, 0603HaYaeMbIn Py (HOMMHANbHO 10 MUHYT), U AONTOBPEMEHHbIN Py
3HaueHuns Py aeicTBuTENbHbI ANs HanpshxkeHus 120 B n 230 B, 50 'y 1 60 My, 3HaueHus
Ps: ¢ yacToToi Mmoaynaumm, TabynnpoBaHHoW B AokyMeHTe IEC 61000-4-15, 1 UHbIM
3HayeHneM AV/V, SBnsTCsa A0NyCTUMbIMK. B 3TOM cnyyae 3HayeHune Pg
MPOMOPLMOHAJILHO OTHOLIEHMIO TabyNIMPOBAHHOIO W 33/laHHOTO 3HaYeHui AV/V.
3HauyeHns Pg HM B KQKOM Crlyyae He NpMMeHUMbI K KaHany Toka.

4-50. focryn k pazgeny Flicker (®Psmkep)

HaxxaTneMm knaesuwmn nepeviante B MeHto Waveform (®opma curHana) u HaxmmTe
nporpammHyto knasumwy Edit Flicker (PepaktupoBsaTb dnvkep). byayT BoiBeaeHb!
nporpamMMHble Knaeuwm dnnkepa Ha pycyHke 4-28 nokasaHbl NMporpaMMHble KiaBuLwmn
peaakTupoBaHus hnnkepa.

gdw22.bmp
Puc. 4-28. MporpamMmMHble knaBuwum dpvkepa

lpumeyarne

W3ganne 2 ctangapra 4715 @rmkepa TEC 61000-4-15 6yaert BoirlyLeHo B
2010 wim 2011 rogy. B mogesm 61008 ripegycMOTpeHbl 3HAYEHUS Pe M1 Pt
4189 06eux rioripasok 2003 1,1; 4715 rpyrn pa3paboTyuKoB U3MEPUTESIEN
QUinKepa,; 3HaYEHUS, MMEPECMATPUBAEMbIE TPOEKTHOU rpyIiion 4/1S
rnoripasku K craHaapty 2.0. lpegnaraemas roripaska 2.0 cCoqepuT psa
HOBbIX TECTOB U3MEPUTESEN Q/IMKEPa, KOTOpbIE B MoJe/m 61008
MIPEACTaB/IEHbI KaK "DacluMpeHHbIe” QyHKLMI .
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4-51.

Xapaxrepucruxmu mogesm 61008

WccnepoBaHue dhnnkepa pacnpeaeneHo no AsyM rpynnam ¢yHkumin: Basic Functions
(OcHoBHble dyHKkuMM) n Extended Functions (PaclumpeHHble dyHkumn). B rpynne
OCHOBHbIX (PYHKLUMI MOXHO BbIGMpaTb rMyouHY 1M 4acToTy NpsSIMOYrObHOIO U
CMHYCOMAANBHOr0 CUrHana, BolbupaeMblx A5 KanmbpoBku hankepMeTpoB Npu
napameTpax, onpeaeneHHbix B AokymeHTe IEC 61000-4-15. CM. Tabnuuy 4—2.

Ta6bnuua 4—2. OcHoBHble (pyHKUUM pnkepa

DyHKUMA MosicHeHue

3a73HME AMANA30HA 130 % OT 3aA4aHHOro 3HayeHusl B Npegenax
3Ha4yeHu 13 amanasoHa (60 % AV/V)

®opMa orvBalolLel npu MoaY AN MpsiMmoyronbHasl, KBagpaTHas unm
CUHycouaanbHas

EavHuubl Moaynsumm: YacTtoTa OT10,05Ty po 40 'y

i | Msmenenun 8 ot 1,0 CPM 10 4800 CPM
MUHYTY

4-52,

PaclumpeHHble yHKUMM 0becneunBatoT BO3MOXKHOCTb NPOBEAEHUS AOMOSTHUTENbHbIX
M3MEPEHUIN C UCKAXKEHHBIMM (hOPMaMK CUTrHaNa U COYETAHMAMU U3MEHEHUIA YacToT,
aMnnTya u hasoBbIX YrioB.

OCHOBHbIE HAaCTPOHKH pimkepa

BblbepuTe nporpamMMHyto knaeuily Basic Functions (OcHOBHble (DyHKLUMM) B MEHIO
Flicker (®nukep) BepxHero ypoBHsi. Ha naHenu Flicker umeetcsa Tpu cekuun. B cekumsix
Modulation (Mogynsiumns) n Waveform (®opMa curHana) oTobpaxkatoTC XapaKTepUCTUKM
¢dopmbl curHana. MaHens Flicker severity (MHTEHCMBHOCTL hriMKepa) COAEPXKMUT 3HAYEHMS
Pst 1 Pi.et, KOTOPbIE AOMKHBI OTOBpaXaTbCsl Ha namepuTene dnukepa.

MapameTpbl hnnkepa MoryT 6bITb 3a4aHbl B NpeAenax AnanasoHoB, YKa3aHHbIX B
npeablaywer Tabnuue. OTMETUM, YTO €AMHULIbI CKOPOCTY M3MEHEHUS MOTYT BbITb
3a4aHbl Kak B eaMHuLUax Yactothl (Hz - T'u), Tak 1 B uncne nsmMeHeHun B MUHyT (CPM).
CM. pucyHkn 4-30, 4-31 n 4-29.

_Waveformn Menu - Flicker [Phase L1 Yoltage]
-Modulation -Waveform

Change Rate | 3.000 ] | He || Duty Cycle ISIII.EIEI %

gdw25.bmp
Puc. 4-29. OcHOBHbIE NporpaMMHble K1aBulm pnkepa

IR IEI.41H % I Square El

-Flicker Serverity

I:'ir'|5t.rr|a}{| 1.000 F'Stl 0,701

gdw23.bmp

Puc. 4-30. MeHto pnukepa (yacrora)
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_aveform Menu - Flicker [Phase L1 ; Woltage]
-Modulation - avetarm

A I III.EMH % I Sguare El
Change Rate | 110 v] |cPm [+] puty cycle [S0.08 | %

-Flicker Serverity

I:'ir'|5t.r|'|a}{| 2,304 F'Stl 1.000

gdw24.bmp
Puc. 4-31. MeHio pnukepa (UMCNIO0 U3MEHEHUA B MUHYTY)

Pst M Pinst HE MOryT 6bITb 3a4aHbl HENOCPEACTBEHHO. Py MOXET 6bITb 3a4aHO
TONbKO NyTEM U3MEHeHUs Takux napameTpos, kak AV/V, Change Rate
(CkopocTb n3meHeHus1) 1 Waveform (®opma curHana), v nytemM naMeHeHums
HaCTPOEK HarnpsXXeHUs N1 YactoTbl KaHana. NapameTtp Duty Cycle
(NMpoAOMKUTENBHOCTL BKIKOYEHNS) HE BNIUSIET Ha 3HaYeHue Pq.

[lpumevanne

SHa4erns Pist.max M Pst OTMEYEHBI CEPLIM LIBETOM (HEAKTUBHBIL), B
COOTBETCTBUU C TEM, YTO KoMbuHaLmm rnapametpos AV [V, Change
Rate » Waveform HegeiicTBute/ibHbI 4715 HACTDOEK HAMPSIKEHNS
WIN YaCTOTbl KaHa/ia.

Mpu nomowm nporpamMmHoi knaevwwmn Enable/Disable Waveshape
(Bknrountb/OTKIIOUNTD (DOPMY CUrHaANA) Ha BEPXHEM YPOBHE
NPOrpaMMHbIX KaBuLL nkepa aTta PyHKUMS BKIKOYAETCS UK BbIKIHOYaeTCs B
MeHto Waveform (Popma curHana). Bo3aMoxeH 1 apyroi cnocob: ncnonb3oBaThb
nporpammHyto knasuwy Enable/Disable Flicker (Bknountb/OTKNIOUNTD
¢nukep) B MeHio Output (Bbixoa). CM. pucyHok 4-28.

4-53. Hacrposixa pacimpeHHbix QQyHKYnA sinkepa

llpumeyarme

PacuumpeHHblIe QyHKLmM JOCTYITHbI TOJTbKO 4J15 OCHOBHBIX YaCTOT
50 'y n 60 'y n HacTpoek KaHasios HaripskeHns 120 B nim 230 B.

BblbepuTe nporpammHyto knasuwy Extended Functions (PaclwumpeHHbie
dyHkummn) B MeHto Flicker (®nukep) BepxHero ypoBHs. CM. pucyHok 4-28.
Bbibepute dyHkumio Extended Flicker (PacwvpeHHble @yHKkuun dnvkepa) us
oTo6paXkaeMbIX MPOrpaMMHbIX KnasuLl. byayT BbiBeAeHbl NpOrpaMMHble
KNaBULWKN pacluMpeHHbiX dyHKUmi dnvkepa. CM. pucyHok 4-32.

dw26.bm)
Puc. 4-32. MporpaMMHble K1aBULLW pacluMpeHHbIx pyHKUMIA bnukepa ’ '

B nocneayruwmnx pasaenax A€ETanbHO ONMNCaHbl paClUMPEHHLIE qDYHKLI,VIM.
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4-54.  [lepuognyeckmue n3MeHeHs 4acrTorsb!

®OyHKUMSA dhnvkepa ¢ nepmoanyeckMMmn 3MEHEHNSIMM YacTOTbl, CM. PUCYHOK 4-
33, obecneumBaeT HUKCMPOBAHHbINM LWIAGNOH M3MEHEHUIN KaXable 4 cekyHabl.
YacToTbl nayT ¢ warom +0,25 'y ¢ KaXxaon CTOPOHbI OT OCHOBHOM YacToThl, a
NPUpaLLEHNs HANPSXKEHUSA COCTaBNAIOT 1,2 B B 3aBMCMMOCTUM OT HanNpsiKeHUs wn
HaCTpOeK OCHOBHOW 4YacToTbl. Heob6xoaMMo OTMETUTbL, UTO B MHOrodasHow
cucTeMe n3MeHeHus Yactotbl +0,25 'y 6yayT MMeTb MECTO Ha Kaxaon dase.
M3mMeHeHns HanpshkeHus 6yayT NpoMCXOAWTb TOMbKO Ha BbIBpaHHbIX KaHanax
HanpsbkeHust. CM. Tabnuuy 4-3.

-Extended Flicker Configurations

_waveforrn Menu - Extended Flicker Functions [Fhase L1]

Flicker Signal with Periodic Frequency Change&é@

Distorted Yoltage with Multiple Zero Crossings ()
Har monics with Side-band ()
Phase Jurnps {_)
Rectangular Yaltage Changes with Duty Cycle ()

Mo extended configuration applied.

Start Delay

Hone

Puc. 4-33. KoOM6MHMpOBaHHbIE U3MEHEHUSA YaCTOTbl U HaNpsHKeHUs

Ta6bnuua 4-3. Neprnognyeckne N3MEeHEHUA YacToTbl

~]

gdw27.bmp

120B 230B
U3MeHeHMne U3MeHeHMne U3MeHeHune U3MeHeHune
OcHoOBHas OcHoOBHas
uacrota (r“) 4acCTOThbl HanpsiKeHus uacrota (r“) 4acToThbl HanpsiKeHus
(Tu) (B) (Tu) (B)
59,75 120,000 49,75 230,000
60 50
60,25 119,266 50,25 228,812
49,75 120,000 59,75 230,000
50 60
50,25 119,270 60,25 228,805
Habniopaemoe 3HayeHne Pig; max AO/KHO 6bITb paBHbIM 1,00.
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4-55.  UckarkeHns HarpskeHus ¢ MHOMOKPaTHbIMU MIEPEXOLamMuU HEPES HO/Tb
®OyHkums dnmkepa Distorted Voltage with Multiple Zero Crossings (MckaxeHus

HanpsKeHUs1 C MHOrOKpaTHbIMK NepexoAamMn Yepes Hosb), CM. puc.4-34, cocTouT
B BbIBOZI€ CUrHaNa OCHOBHOW YacToTbl C Aob6aBneHneM 12 "HeyeTHbIX" rapMOHUK.

®az0BbIN yron rapMoHuk coctaBnseT 180 °. CMm. Tabnuuy 4-4 n Tabnuuy 4-5.

-Extended Flicker Configurations

_Waveforrn Menu - Extended Flicker Functions [Fhase L1]

Flicker Signal with Periodic Frequency Changes ()
Distorted Yoltage with Multiple Zero Crossings (e

Har monics with Side-band )
Phase Jurnps {_)

Rectangular Yaoltage Changes with Duty Cycle ()

Mo extended configuration applied.

Start Delay

MHone

=]

Puc. 4-34. UckaxxeHns HanpshHkeHUs C MHOroKpaTHbIMM nepexoaamMm yepes HoJlb

gdw28.bmp

Ta6bnuua 4—4. ®nukep C UCKaXKEHUSIMU HaNpPsHKeHUsi C MHOrOKpPaTHbIMU NepexoAaamMu uepes

HOJ1b

ropspok 3 05 |7 |9 | 11| 13|17 19 | 23 | 25 | 29 | 31
rapMOHMK
Brpouertax | o\ o | 5 | 45| 35| 30| 20| 1,76| 1,41 127| 1,06| 097
OT OCHOBHOU

CvrHan umeeT cMHycouaanbHyo MoAynaUMIo ¢ YacTtoTon 8,8 'l ¢ rnybuHon

MOAYNALMM, 3aBUCSILLIEN OT COMETAHUSI HAMNPSHKEHNS! U OCHOBHOM YacTOThbI.

Tabnuua 4-5. OnykTyaums HanpsHKeHUs
230 B 120B
OcHoBHas HanpsbkeHune OcHOBHasi yacroTta dnyxkryaums
vyacroTta ('u) dnykryaumns % (Tu) HanpshkeHusa %

50 0,250 60 0,321
60 0,250 50 0,321

HabntopaeMas BenmumnHa Pingt.max AOMKHA 6bITb paBHa 1,00.
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Flicker (®mkep)

_waveform Menu - Extended Flicker Functions [Phase L1]
-Extended Flicker Configurations

Flicker Signal with Periodic Frequency Changes ()

4-56. [apMoHuKku B BOKOBOM 110/10C€ 4acToT

®yHkuma dbnmkepa Harmonics with Side Bands (FapMoHuku B 60KOBOV nosoce
4acToT), CM. puC. 4-35, N0O3BONSET N3y4aTb BXOAHYIO MOMOCY YAaCTOT U3MepUTENS
(nukepa. ®opma curHana c OCHOBHOW YacTOTON MOAYNMPYETCS ABYMS
YyacToTaMu oaHOBpeMeHHO. Obe YacToTbl UMEIOT OAHY U Ty XXe amnauTyay.

-Harmanic Frequency

N E

Distorted Yoltage with Multiple Zero Crossings )

Harmonics with Side-band («) iy | 150,000 = hyy % 50Hz
Phase Jurnps ()
Rectangular Yoltage Changes with Duty Cycle () f I 140,000 = fy - 10Hz

Mo extended configuration applied.

Start Delay | More

Puc. 4-35. FapMoHuku B 60KOBOM NOJMIOCE YaCTOT

2

gdw29.bmp

Mpu BBOAE HOMepa rapMoHuku (hn) 3agaeTcs YactoTta rapmoHukm (fv) kak
KpaTHOe OCHOBHOW YacToTbl. CM. Tabnuuy 4-6.

MpuMeHsIeTCs TaKxke MoAYNAUMS C YacTOTON MHTeprapMoHukm fi = fv -10 Iy,

Hanpumep:

OCHOBHas YactoTa = 50 Iy,
hn=7,fv=50*7=350Tu,
fi = 350 - 10 = 340 I'u.

Ta6bnuua 4—6. FapMoHMKMN B 60KOBOIA NosI0CE YaCTOT

120B 230B
Amnnutyna N3MmeHeHne | U3MeHeHue
OcHOBHas HauvanbHble Ha yacroTte OcHoBHas
4acToThbl HanpsHkeH
vacrorta ('y) vacrtotbl (') | Mopynsaummn vacrorta ('u)
(Tu) ns (B)
(B)

60 170 & 180 4,126 50 140 & 150 3,611

50 140 & 150 4,126 60 170 & 180 3,611

BxoaHas WwupuHa Nonockl uaMepuTens dnmkepa npeacraBnsieT coboit MakcuMarbHYo YacToTy fv, Ha KOTOPOW Pinstmax PaBHO 1,00.

4-57.  Cka4ku @asbl

®OyHkums dnmkepa Phase Jumps (Ckauku ¢asbl), cM. puc. 4-36, BbI3bIBAET paa
CKa4ykoB ha3bl kaHana HanpsbkeHns B TedeHne 10-MuHyTHOro nepuoga. Ckauku
(basbl NponcxoaaT Npu NepeceyeHnn Hynsi B CTOPOHY MOSMIOXMUTENbHbIX 3HAYEHWI
yepe3 1 MUHYTY, 3 MUHYTbI, 5 MUHYT, 7 MMHYT 1 9 MUHYT NOC/e 3aBepLieHns
nepexoaHoro nepuoaa. HanpaeneHune ckayvka gasbl M ero BemymHa 3a4atoTcs
onepaTopoM B Hayane nocnegosaTenbHOCTU. B Tabnuue 4—7 nokasaHbl
oXugaemble Py Anst pa3fMyHbIX COYETAHMIN HAMPSHKEHMUS], YacTOThl M CKauka

da3bl.
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_Waveform Menu - Extended Flicker Functions [Phase L1]

-Phase Jumps

-Extended Flicker Configurations

Test Stage 0 | Jurnp at 1:00 Min

Time Elapsed I D000 min  sec

Flicker Signal with Periodic Frequency Changes ()
Distarted Yoltage with Multiple Zera Crossings ()
Harmaonics with Side-band ()

Fiiss U O Jump +30° () Jump +45° ()

Rectangular Yoltage Changes with Duty Cycle () Jump =300 () Jump -45° ()
Mo extended configuration applied.

Start Delay I More El

gdw30.bmp

Puc. 4-36. Ckauku ¢asbl

Ta6bnuua 4—7. Ckauku ¢asbl

Yron ckauka 120B,60I'y 230B,50I'y 120B,50I'y 230B,60TI'y
¢aszbl, AB (Pst) (Pst) (Pst) (Pst)
+30 ° 0,587 0,913 0,706 0,760
+45 ° 0,681 1,060 0,819 0,882

4-58.  [IpAMOyro/ibHbIE UBMEHEHMNS HATTPSXKEHMNS C NMPOLOIDKUTE/ILHOCTEIO 20 %

OyHkums dnmkepa Rectangular Voltage Changes with 20 % Duty Cycle
(NMpsiMOyronbHblE U3MEHEHUS HanNpPsXXeHUs C NpoAoMKUTENbHOCTLIO 20 %), Kak
nokasaHo Ha puc. 4-37, nepuoanyecku Aob6aBnseT nNpsMoyrosibHY0 MOAYNSALUMIO
B TeyeHue 12 cekyHA kaxable 60 cekyHA. BbixogHoe HanpsixeHue
HEMOAY/IMPOBaHO B TeYeHNe OCTaBLMXCA 48 cekyHA kaxxaoro nepuoga. [nybuHa
MOAYNAUMKM rnokasaHa B Tabnuue 4-8.

= Wavafonm Menu - Extended Ficker Functions [Phase L1]
-Extended Flicker Configurations

Flicker Signal with Periodic Frequency Changes ()
Distorted Voltage with Multiple Zero Crossings ()

Harmonics with Side-band ()
Phase Jumps ()
Rectangular Voltage Changes with Duty Cycie (s)

gdw31.bmp
Puc. 4-37. NMpsaMoyronbHble U3MEHEHUS HaNPsHKEHUSA C NPOAO/HKUTENbHOCTbIO 20 %
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Ta6bnuua 4—8. MpAMOYrosibHbIE U3SMEHEHUSI HAaNPSHKEHUS C NPOAOCIDKUTENIbHOCTBLIO 20 %

230B 120B
OcCHOBHast yacToTa dnykTyaumsa OcHOBHas YacToTa dnykTyaumsa
(Tw) HanpshkeHusa % (fu) HanpshkeHusa %
50 1,418 60 2,126
60 1,480 50

Habniogaemoe 3HaueHue Py aomkHO 6biTb paBHo 1,00.

4-59. KonupoBarHne n BCTtaBKa
B kaxkgom MeHo (popMbl cUrHana MMeTcs NporpaMMHble knasuwm Copy (KonmpoBaTb)

n Paste (BctaBuTb) Ha BEPXHEM YPOBHE.

4-60. Copy (KonupoBartb)

Mpn HaXxaTuK Knasulim Copy (KonypoBaTb) KOMMs TEKYLLEro akTUBHOMO MEHIO

BOMHOBOM (byHKUMM nomellaeTcs B 6ydep. Conepxumoe bydepa nepesanucbiBaeTcs Ha
HOBOE MPpU KaXXA0M HaxxaTum knasuvwm Copy (Konuposatb). lNpu oTkNoueHUN NUTaHUA
cogepxumoe bydepa nponagaer.

4-61.

Paste (Bcrasnrts)

KomaHpa Paste (BcrasuTb) N03BONSET KONMPOBaTh HACTPONKkK 13 Bydepa B
[APYrov KaHan, ecnv aktmeHoe MeHio Waveform Menu (dopma curHana) Toro xe Tuna.
Henb3s KOMpoBaTb U3 KaHa/la TOKa B KaHal Hanpsa>XeHus.

Mpw BbINONHEHUM KOMaHAbl Paste (BctaBuTh) BCe AaHHble akTMBHOro MeHto Waveform
Menu (®opMa curHana) cTmparoTcsl.
B pasgenax rapmoHuk n dnykTyaumit meHto Waveform Menu (®opMa curHana)
coaepaTcs obLme AaHHble O rapMOHMKaX, NOSTOMY BCTaBKa AaHHbIX O FaPMOHUKax
06HOBUT AaHHbIE, MCMOSIb3YEMbIE B APYrOM KaHasle, T.e. eC/i BCTaBUTb AaHHbIE pa3aena
Harmonic (FapMoHuka) B Apyroi kaHan, byayT Takxke BCTaB/ieHbl HACTPOWKM MOAY SILMN.

4-62. Onyns UI3MEPEHNS FIHEPIrHH
B HacToslleM pa3aene onvucaHa onuus Anst UsSMepeHns sHeprum ans npubopa 6100B.

4-63. Oblyas xapaKTepUCTHKa

N3mepuTtenbHble Npubopbl BbipabaTbiBalOT NocneaoBaTelbHOCTb MMMNYSbCOB, YacToTa
KOTOpbIX NPOMOPLUMOHANbHA MOLLHOCTM Ha BXOAHbIX KJIEMMax HanpshKEHUs U TOKa.
O6Lee YnMcno MMNybCOB COOTBETCTBYET NepeaaHHon aHeprin. B moagenn 6100B
NMeeTCs LEeCTb UMMYNbCHbIX BXOAOB, KOTOPblE MOXXHO HAacTPOUTb Ha KOMEMHaumn
NpoBepsiEMbIX W 3TaNIOHHLIX U3MepUTENbHBIX NPMOOPOB. [aHHbIN Npubop Takke
obecneunBaeT BbIXOAHOW NOTOK UMMYNbCOB, NPEACTABSIOWMA COBON pacHeTHYIO
TEOPETUYECKYIO BbIXOAHYIO MOLLHOCTb CUCTEMBI, A5 obecneyenHns "vaeansHoro"
OMOPHOro NOTOKA MMMYNbLCOB NS NePEKoYEeHNs BHELLHEro 06opyoBaHus B Xoae
N3MepeHUst UK NS NEKTPOHHOrO YNpaBneHns ANUTENBHOCTBIO U3MEPEHNS CO CTOPOHbI
rnosib30BaTeNs NpeaycMoTpeH CTpobupytowwniA curHan. Pasbemsl Energy Pulse Output
(Bbixog umnynbcoB aHeprum) u Energy Gate In/Out BNC (Bxoa/Bbixog cTpob-uMnynbca

n3MepeHus sHepriv BNC) HaxoasaTca Ha 3agHel naHenu npubopa.

4-64. lMpuHynn gescrens

K knemmaM Toka v HanpsbkeHus npubopa 6100B noakioueHbl 0AHO U
HECKO/1bKO MPOBEPAEMbIX YCTpOVICTB HDOBOAMTCH M3MepeHme KOTOPOE BKJTIOYAET B
cebst NoACUET YMCTIa UMMYbCOB, MOYYEHHBIX 33 ONpeaeneHHbIN rnepvog. Pesynbtat
CpaBHMBAETCA C TEOPETUYECKMM 3HAYEHUEM obbemMa nocTaBeHHOM SHEPrnun nnn c
OMoOpHbIM UCTOYHUKOM, NOAKTHOHYEHHbIM NapannesibHoO NpoBepAeMoOMy YCTpOﬁCTBy.
MpoAOMKUTENBHOCTb M3MEPEHUS 3aA4AETCA KaKUM-TMH0 NpeaenbHbIM YCIIOBUEM,
HarnpuMep, BPEMEHEM, BE/TMYMHON NOCTAB/IEHHON SHEPTNW, WU SHEPTUM, HAKOMIEHHOW C
Kakoro-nnbo mn3 NpoBEPAEMbIX YCTDOVICTB WU KaHana 3TaJIOHHOIro U3MEPUTE/IbHOIo
npmbopa (BbipaXkaeTcs B eAMHULAX SHEPIrUN UM B YMCIIe MMMNYNbCOB). BXoaHblEe KaHanbl
MoryT KOM6VIHVIp0BaTbC$|, YTOObI MO3BONUTL YCTaHaBMBaTb A0 TPEX 3Ta/IOHHbIX
N3MEPUTEIbHbIX YCTPOVICTB C yCpeaHeHneM Unin CyMMMpoBaHUEM PE3YJIbTaTOB.
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4-65.

4-66.

OrpaHunyeHuns

Mpnbop 6100B sBNSETCA BLICOKOTOYHBIM 3TANIOHHBIM MCTOYHUKOM HE3aBUCUMBbIX
HaNpsHKEHWS1 U TOKa U (PaHTOMHOM MOLLHOCTU. B 0TAMumMe OT UCTOYHMKOB
nuTaHus, Nnpnbop 6100B nMeeT Lenb 0bpaTHOM CBSA3M, 06ecneunBaroLLyo
Tpebyemyio opMy curHana. Harpysku C BbICOKOM HENIMHENHOCTLIO, HanpuMep,
NCTOYHUKM MUTAHUS NEKTPOHHbIX M3MepUTENbHbIX NpMbOpOoB, HapyLwatoT
cnocobHocTe Mogener 6100B n 6101A noaaepxuBaTh TpebyeMoe COCTOSIHME Ha
BbIxoge. lMNonbiTka obecneynTb Nogayvy MOLWHOCTM C IMHUW Ha CYETUMKU
3NeKTpo3aHeprim ¢ npubopa 6100B MoxeT NpuBecTu K TOMy, 4TO BbIXxo4 6100B
oKaxeTcs 3abfoKMPOBaHHBIM MM HETOYHBLIM. Heobxoanmo obs3aTtenbHO
NOAK/OYaTh BCMIOMOraTeNbHbIM UCTOYHMK SHEPTMM CYETYMKA K NOAXOASLLEMY
BHELUHEMY UCTOYHMKY NUTaHUS. BbIXOAHbIE XapakTepuctnkn mogenu 61008
npvBeaeHsl B [Nase 1.

PacueTHas TeopeTnyeckas BbixoaHas MoLWHOCTL Modenv 6100B cooTBeTcTByET
CUHYCOMAANBbHOMY PEXMMY U PeXMMY C rapMoHuKkamu. MNpun gobasneHun

¢ nukepa, NpoBanos, GAYKTYMUPYIOLMX FAPMOHUK MW UHTEPrapMOHMK
CHMKAETCS TOYHOCTb pacyeTa BbIXOAHOW MOLLHOCTY UM, KaK CleacTBue,
MOBbILLIAETCS pacyeTHas owwnbka ans nposepsieMoro npubopa. Ecnu
MCNONb3YETCS 3TANIOHHbLIN M3MEPUTENbHLIN NPUGOP, TO NOrPELLUHOCTb U3MEPEHNS
3aBUCUT OT XapaKTepUCTUK 3TafloHHOro nNpubopa Ans HeCMHyCconaanbHOro Un
aMnIUTYAHO- MOAY/IMPOBAHHOIO BXOAHOMO curHana. OtpuuarensHas MOLHOCTb
noacuuTbiBaeTcs 6e3 yueta 3Haka. [onb30oBaTesb AO/MKEH YUNTbIBATD
KOHKpEeTHble 06CTOSATENbCTBA, MPUMEHEHNE U CXEMY MOAKIIOYEHUS.

ITogroroBka K MCIIO/Ib30BaHMIO ONMYNH H3IMEPEHNSA SHEPrun

3apavite TpebyeMble Ana n3mMepeHns KOMOMHaLMM BbIXOAHbLIX HAMPSHKEHWI U
TOKOB Ha L1 (a Takxke L2 n L3). ObpaTtutech k Masam 3 1 4 3a MHCTPYKUUAMU
no paboTe c nepeaHen naHenbto. AKTUBUPYMTE KaHan KoTopbiv byaet
MCNONb30BaTbCSA, HO HE BK/OYANTE BbIXOA,.

[ins Bxozda B peXuM 3amepa sHeprum nepenamte B MeHto Waveform (dopma
curHana). HaxuvmawTe (= ]a0 NosiBNEeHWUS MEHIO MPOrPaMMHbIX KaBuLL,
NMOKa3aHHOro Ha pucyHke 4-38.
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Puc. 4-38. BepxHuii ypoBeHb MeHI0 (hOpMbl CUrHana

HaxkmuTe nporpammHyto knasuwy Energy Counting ([Moacuet aHeprun) ans
BXOZa B PEXUM U3MEPEHUS SHEPruu.
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KOH@uUIrypaums BXOAHbIX KaHA/I0B U IMOCTOSHHON CHETYMKE

4

Ha pucyHke 4-39 nokasaH uHTepdeinc, KoTopbi HaKNaAbIBAETCS HAa MEHIO
Waveform (®opma curHana).

— Cutput Menu — Global Settings Menu
HF 1110000, 0.000 Degrees _ Fluct | nter | Flick | oip Rarge [ 33- 6ere
_|T | 0.500000 2, 0.000 Degrees _ Fluct | Inter | Flick | Dip Frequency IW s
L2 |T|11cu.unu V, -120.000 Degrees | Disabled Sine | Fluct | Inter | Flick | Dip Line Locking [] Lotk O
Ine LOCkEING Ol
|T|D.SDDDDD 4, 0.000 Degrees Disabled Sine | Fluct | Inter | Flick | Dip
L3 |v [110000v, 120000 Degrees | Disabled sine | Fluct | 1rter | Flick | pip v | Absoite RMS =l
|T|u.5UDDUD A, 0,000 Degress Disabled Sive | Fluct | nter | Flick | Dip 1 | absoiite RMS =]
T|T| Disabled Sine Fluct | Inter | Flick | Dip @ | Budeanu EI
|T| Disabled Sine | Fiuct | nter | Flick | Din [watts | 55.000
[ v | 55.000
~Energy Menu - Counted, Timed Mode (Test Running) [\ pva, (pfy | 1.000
URFed T e MWode | Elapsed TestTime | 0000:01:44.6 IW-\R IU-UUU
D 0.000
| ccurmulated Erergy [ | % Error [+] | Remaining Test Time | 0000:02:15.5 | |
| MUT | Real Power |Measured Energy | Reference | Applied Energy | % Errar | |
[ charmel1 | ze000w | BEe07wh | Meanall | s497swh | 4.274% | |
[ charmelz | ze000w | BeE296wh | Meanall | S4975wh | 1.554% | |
[ charmelz | 2e000w | BeE163wh | Meanall | s4975wh | 1.398% | |
[ charmel4 | 3e000w | BE291wh | Meanall | S4975wh | 1.548% | |
[ charmels | 2600w | 7e203wh | Meanall | B4975wh | -10.323% W, Unbalance (NEMA) | 0.00%
[ charmels | 2e000w | B6117wh | Meanall | s4975wh | 1.548% Output 'On'’ Soft Start
Ready, Rarmp Period ID 5

Puc. 4-39. Pe)xuM naMmepeHus sHeprum

gdw36.bmp

Kaaas CTpoka Ha 3KpaHe OTHOCMTCA K onpefenieHHOMY KaHasy NpoBepsieMoro
YCTpOMCTBA. Ha 3KpaHe cneBa HamnpaBo MoKasaHbl HOMEP KaHana, MrHoBEeHHas
MOLLHOCTb /11 3TOrO KaHasa, SHeprusi, NoslyyeHHas C 3TOro KaHana C MOMEHTa
Hayana nporpesa Wnn U3MepeHus, STaNOHHbIN UCTOYHMK, MO OTHOLIEHUIO K
KOTOPOMY BbIUYMCIAETCA OWIMOKA, SHEPrus, NoslyyeHHasi C 3TOro 3TasloHHOro
MCTOYHMKA 3a Nepuoa U3MEPEHUs NMPOBEPSIEMOro YCTPOMCTBA, a TaKKe
pacyeTHas olnbKa NpoBEpPSIEMOro YCTPOMCTBA MO OTHOLLEHMIO K 3TAJIOHY.

4-67. KoHgpnrypayns BXogHbIx KaHaJ1I0B M MOCTOSIHHOMH

CcYeTrynkKa

CucteMy HeobxoaMMO CHayana HaCTpoUTb B COOTBETCTBUM C HACTPOMKaMu
nposepsieMoro npubopa 1 3TaloHHOro U3MepuTenbHoro npubopa. Haxxmure
nporpammHyto knaeumwy Configure Meter Constants (HacTpoiika KOHCTaHT
n3mMepuTenbLHoro npubopa) Ana nepexoaa K onumusaM HacTporku. CM. pUcyHok 4-

40.
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MUT Source

Channel Configuration and Meter Constants 0K

Channel 1)
Charinel 1 to 2 ()
Charinel 1 to 3 (e
Chanrnel 1 to 4

Meter constant base units I Real (Wh) EI

Charmel 1 to S O rMeter Constant (MUT)————— Internal Pull-up (MUT)
Charinel 1 to &) I i Wh ] 150 2 ()
Reference Source I35DDD 1 kR @'

Surn of Channel 4, 5 and &) i
Mean of Charnel 4, 5 and & () i v 150 Q)

Mair Output )

Channel 6 Dnh,-g@ rMeter Constant (Reference}

rInternal pull-up {(Ref) -

Mean of Channel 5 and 5 () 38000 1kG (o)
Mean of all MUT channels

Debounce Inputs

rMeter Constant {Output)

MUT Inputs [ i/ wh ]
Reference Inputs |:| |36EI Ize Internal pull-up |:|

gdw37.bmp
Puc. 4-40. KoHdurypaums BXOAHbIX KaHaNI0B U NOCTOSAHHOM CYEeTUMKa

4-68. lMogksirounre npoBepseMbiii N 3TaJIOHHbIH N3MEPHTE/IbHBIE NPHOOopPbI.

4-34

Moakniounte nNpoBepsieMbIit MpUbOp K KaHanaM, HaunHasa C KaHana C HaMMeHbLLUM
HOMEpOM, 1 aanee No Nopsiaky yeenuyexusl. Hanpumep, Tpy npoeepsieMbix npnbopa
NOAKIOYAlOTCS K KaHanaM 1, 2 1 3. ECin ucnonb3ytoTes 3TasloHHbIE U3MeEpPUTESNbHbIE
npmbopsbl, X HeobxoanMO NOAKOHAaTb HauMHAsS C KaHana C HanbonbWNM HOMEPOM, U
Janee no nopsaky yMeHblleHusl. Hanpumep, eAMHCTBEHHBIV 3TafIoHHbIN Npubop
MoAKIIOYAETCS K KaHany 6. Bblbepute 13 cnncka B SIEBOM YacTW AMANIOrOBOMO OKHa
KOHpUrypauum Heobxoammyo KOMOMHaLMIO MPOBEPSEMbIX M 3TaSIOHHBIX U3MEPUTENbHbIX
npubopos. Ecnu B KayecTBe 3TanoHa BbibpaH Main Output (OcHOBHOM BbIX0A), TO
npoBepsieMblit Npubop 6yAeT CPaBHUBATLCS C TEOPETUUECKUM 3HAUEHNEM BbIXOAHOM
3Heprumn cnctembl. ECn B KayecTBe 3TanOHHOMO 3HAYEHUS MCMOMb3YEeTCs CyMMa Mo
KaHanam 4, 5 n 6, To KOPPEKTHbIE 3TaNOHHbIE BXOAbl He06X0AMMO NoAaBaTh Ha BCe TpU
3TaNIOHHbIX KaHana. Mcnonb3oBaHWe MEHEE YeM TPeX BXOAOB MOXET MPUBECTU K TOMY,
YTO NPOAOIKUTENBHOCTb M3MepeHust ByaeT 3aBblleHa Ha OAMH OTCYET.

[ns npefoTBpaLleHns HEeKOPPEKTHOMO NoACYEeTa MOXHO MPUMEHUTb Ha BXOAaxX
npoTMBoAPe6E3roByi0 3alUMTY CMrHana. Ha Bxoae ¢ npoTneBoapebe3roBoi 3almTol
ObICTPblE 3MEHEHWNSI 3TOMO CUIHasa yunTbiBaTbCs He 6yayT. MpoTMBoapebesrosyto
3alUMTY He creayeT UCMoNb30BaTb, €C/IM OXXMAAEMbIE YACTOTbl MMMNY/IbCOB BXOAHOIO
cvrHana npesbiwatot 100 My,



INMepegrsis nares1p
PexuMbl u3meperHns

4

4-69.

4-70.

4-71.

4-72.

Tumn sHeprun

HeobxoanMMo ykasaTb TUN n3MepseMon aHepruu: akTueHas (BT-4), acddekTnHas (BA-u)
Wnn peakTBHas (Bap-4). 3TO AO/HKHO COOTBETCTBOBATbL HACTPOVKaM NpPOBEPSIEMONO U
3TaNIOHHOMO M3MepUTENbHbLIX NPUGOPOB. 3aTeM HEO6X0AMMO 3aAaTb NOCTOSAHHYIO
cyeTumka. MimeeTcs ogHO 3HaueHue Ans Bcex NpoBepsieMblx NpUOOPOB U OAHO ANs BCEX
3TaNOHHbIX.

OTmeTumM, YTo Npnbop NpeaocTasseT Ha BbIGOPp pa3/inyHble Cnocobbl onpeaeneHns
geaKTMBHow MOLLHOCTU 4711 HECMHYCOMAANbHOrO BbIXOAHOIO CUMrHana. B onunoHansHOM

NoKe n3mepeHus sHeprun 6100B ans pacyera owmnboK Bceraa UCrosb3yeTcs MeTos,
ByneaHy, ecnv 3TanoHOM ABISETCS OCHOBHOM uBbIXOg. Ecnun B KauecTBe 3TanoHHOro
6epeTcs BHELWHMI 3TaNoHHbIN U3MepuTenbHbIM Npnbop, pacyeTol byayT 3aBUcCeTb OT
MEeToAa, MCMOoNb3yeMoro B 3Ta/IOHHOM npubope.

BHyTpEeHHMne Harpy304Hbl€ COMPOTHUBIIEHHNS

Ha kaxkgow rpynne BxoaoB (MpOBEpsIEMbIE M 3TaNIOHHbIE NPUOOPBI) MOXKET BbiTh
Harpyso4dHoe conpoTtumeieHne 150 Q nnbo 1 kQ, BHyTpeHHee No OTHOLWeEHMO K 6100B.
Mpu BbIGOPE BLICOKMX YaCTOT MMMNYSIbCOB pekoMeHayeTcs Bblbupatb 150 Q.

ITocrosiHHas cyeTryYyrka MMIyJ/IbCHOro Bbixog4a M Har, py30‘IHblﬁ pe3ncrop

MoXHO 3aaaTb 3Ha4eHune, KoTopoe byaeT onpeaensTsb 3(b'?)eKTVIBHer MOCTOSIHHYO
cyeTunka ansa pasbema Pulse Out (MMHgﬂgCHbM BbIxo4). Korga naet namepexne
3Hepruu, 3TOT BbIXO4 NPeACTaBAseT CO00M MOTOK MMMY/IbCOB, OTPAXKatoLWMX NOSHYIO
MOLLHOCTb M 3HEpruo akTuBHbIX BbixogoB V/I Bcex npnbopos 6100B, Bxoaswwmx B
cucTemy.

[Ons pa3beMa Energy Pulse Output (MMNynbCHBIN BbIXOA M3MEPEHUSI SHEPIUN)
npeaycMOTPeHO BblIbMpaeMoe nosib3oBaTeneM BHyTPEHHEE Harpy304HoOe COMnpoTUBIIEHUE.
®naxkom Use Internal Pull-up (/icnonb3oBaTb BHyTPEHHEE HArpy304HOe
COMpPOTMBJIEHWNE) MOXHO BbIOUPaTb N OTMEHATbL €ro. MNaXKoK Harpy304HOro,
COMPOTUB/IEHUS AOKEH OCTABaTbCS CHATLIM, KPOMe Cly4aes, Koraa ycTpoucTBo,
noacoeanMHeHHoe K Bbixody Energy Pulse Output, He nmeeT co6CTBEHHOMO Harpy304HOro
COMPOTUB/EHMS.

lTpoBegeHne N3MepeHmns

HaxxmuTe |swer|, 4TOBbI NPUHSATL BHOBb 3aZlaHHbIE 3HAYEHMS, UK , YTO6bl OTMEHUTL
BCE U3MEHEHMUSI.

HaxaTtnem 3anycKaeTcs u3mMepeHune. B 3TOT MOMEHT OCHOBHbIE BbIXOAHbIE KIEMMbI
HaAMPSDKEHWUST ¥ TOKa CTAHOBSATCS aKTUBHLIMU. MMonb30BaTENb HE MOXET HaxaTneM ([=:])
YWTK C 3KpaHa Energy (3Heprus), ecnun namepeHne akTMBHO. 15 npekpalLeHuns
N3MepeHNst HaxkMute .

Bo BpeMs 3mMepeHus Ha skpaHe Energy (Heprus) BbIBOAATCS CTPOKK yumcen,
COOTBETCTBYHIOLLMX MOJIb30BATENBCKON KOH(MIypaLmm kaHanos. BbiBoasaTcsa yacTtoTa
MMNYNbCOB U MX MOSIHOE YNCIO, BblpaXKeHHble MO0 B eanHULAX MOLLHOCTM 1 SHEpruu,
b0 B eauHML@X YacToTbl M YMCSIa, B 3aBUCMMOCTM OT Bbibopa eannuy Display Units
(OTobpaxkaemble eAnMHULb). HakoneHHoe CyMMapHoe 3Ha4yeHne CpaBHMBAETCS C
3aA@aHHbIM 3TaNOHHBIM UCTOYHMKOM U BbIBOAMTCS OLUMGKA MM NMPOLIEHT NMOKa3aHWi
cyeTymMKa. DTV BbIBOAMMbIE MAPAMETPbl MOXHO M3MEHUTb "Ha NeTy", HaXxxaB
COOTBETCTBYIOLLYIO MPOrpaMMHYL0 K/1aBULWY ANS aKTUBALUK NOMS CMIMCKa U U3MEHEHMSI
3HaYeHUs NpU NOMOLLM Kypcopa. BblBOAATCS TakxXe MpoLeLee N OCTaBLIeecs BpeMs
“3mepeHus (ecnm oHo U3BecTHO). OcTaBLIeecs BpeMst MOXET ObITb OLIEHKOW AJ1s
HEKOTOPbIX KOMOMHALMI PEXNMOB.

4-73. Pe>xuMbl H3MEPEHHNS

B HOpManbHbIX 3KCnTyaTaUMOHHBIX YCII0BUSIX BCE OCHOBHbIE BbIx0Abl 6100B
BbIK/THOYAIOTCS MO 3aBepLUEHUN n3MepeHus. Ecin npoBepsieMbln 1 3TalOHHBIN
n3MepuTenbHble Nprbopbl MCNonb3ytloT Npnbop 6100B B KauecTBe UCTOYHWMKA NUTaHWS,
QHMW MOTYT MOTEpSITb CBOIO KOH(DVII'n)a_LlVI}O‘ eC/In Mexzay U3MepEHUsSIMU HanpshKeHne
6¥,ClET oTKtoYeHo. Ecnm BbibpaHo Maintain Voltage Signal On Completion
E, OXPaHATb HanpshkeHne no 3asepiueHnn) B pexxume Counted/Timed, Gated or
acket (Cuetumk/Tanmep, CTpoOMpPOBaHHLIV MW MAKETHBIN), TO TOKOBbLIE BbIXOAbI
6yayT OTKMIOYEHbI, HO BbIXOAbI HAMPSHKEHUS1 OCTAHYTCS BKITIOUYEHHBIMU.

/A /\ NMpeaynpexaeHue!
Ecnun Bbi6paHa onuua "Maintain Voltage Signal On Completion”
(CoxpaHsTb HanpsHKeHUe No 3aBepLUeHUN), TO NOC/Ee 3aBepLUeHUst
M3MepeHM s Ha BbIXOAHbIX K/IeMMaX HanpsikeHusa 6yaeT BbicOkoe
HanpsbkeHue. Mpu paboTe B 3TMX yCNoBUAX He06xoANMO
cobnopaTb OCTOPOXKHOCTD.
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MporpamMHon knasuwei Abort Test (INpekpaTnTb U3MepeHne) MOXHO
MpekpaTUTb aKTUBHYIO NOCNEA0BATENbHOCTb M3MepeHni. Ecnn BoibpaHo Maintain
Voltage Signal on Completion (CoxpaHsTb HanpskeHWe no 3aBepLUeHN), TO TOKOBbIE
BbIXOAbl 6YAYyT OTKNIOYEHBI, HO BbIXOAbI HAMPSXXEHUS OCTAHYTCS BKOUYEHHBIMU.

MporpammHol knasuwen Abort Test (IpekpaTUTb U3MEPEHNE) MOXHO NPEKPATUTL
AKTMBHYIO MOCNeA0BaTENbHOCTb M3MepeHnid. Ecnn BeibpaHo Maintain Voltage Signal on
Completion (CoxpaHsiTb HanNps>KeHWE Mo 3aBepPLUEHNM), TO TOKOBbIE BbIXOAb! 6yayT
OTKJ/THOUEHbI, HO BbIXOAbl HaNpPsKeHUs OCTaHyTCA BKAKOUEHHbLIMU.

Mpun HaxxaTum 6yayT OTK/OYEHbI BCE BbIXOAbl HE3ABUCMMO OT 3TON HACTPOMNKM. [HS
3anycka HOBOro U3MepeHUst HaXxxMuTe .

lpumeyarne
XOTS HACTPOUKN MEHIO BbIXOAA, OBLYNE HACTPOUKY U T3PAMETPBLI SHEPI UM
MOXXHO U3MEHUTB, EC/TU GKTUBHAE YCTaHOBKa "COXPaHSTH HarpsokeHue',
HEJIb35 PEAGKTUPOBATL HACTDOVKY SB/IEHNS 6€3 [1PEABAPHUTE/ILHOMO
HaXatms (PeXUM OXKugaHNs).

[OCTynHbI YeTbipe pexnMa namepeHus. ns n3MeHeHUs pexmnMa HaxmMuTe
nporpamMmHyto knasuwy Select Mode (BbibpaTb pexuMm), 3aTeM NpokpyTuTe
LMKIMYECKU AOCTYMHbIE PeXUMbI NPV NOMOLLM KaBuL BBEPX/BHU3. B Kaxxaom
cfyyae napameTpbl U3MEPEHUsI MOXXHO M3MEHUTb B AMANOrOBOM OKHE HACTPOMKM
ANns BbIOpaHHOro pexuma, Haxxas nporpamMMHyio knasuwy Configure Mode
(HacTtpouTb pexum).

gdw38.bmp

Puc. 4-41. MporpaMMHbie KJIaBULUN BEPXHEro YPOBHS ANS ONLUMU U3SMEPEHUS DHEeprum

4-74.

4-75.

CBO6OAHBIH pexxnm

B pexxume Free Run (CBo60AHbIN PeXxmM) MOLLHOCTb NOAAETCA Ha NpoBepsieMoe
YCTPOWCTBO, @ NOACYET BEAETCS MO UMMYNbCaM, MONYUYEHHBIM C KaX/A0ro U3 HUX.
M3MepeHne NpoaomKaeTcs, Noka OHO He 6yaeT OCTaHOBNEHO ONepaTopoM. STOT
PEXMUM MpeAHasHayYeH TONbKO ANs NPUGIN3UTENBHOMO CPAaBHEHNS MOLLIHOCTEN U
MOXKET MCMOMb30BATLCSA, HANPUMEP, AN KOHTPOJIA NPOBEpAeMoro npuéopa B
XOZie HAaCTPOWKK, UM ANs NPOBEPKK Ha aApeid.

Pe>xnm Cuerynk/Tanimep

HasHaueHue pexnma Counted/Timed (CueTumk/TaliMep) COCTOUT B TOM, YTOObI
Mo3BO/IMTb NPOBOAUTbL M3MepeHUsi, Koraa oba ycTpoictea - 1 6100B, u
npoBepsieMoe - MOSIHOCTbIO CTabunM3nMpoBaHbl NOCe NPOrpesa, a BbIXOAHbIE
napameTpbl npubopa 6100B ycTaHOBUAMCL NOCNe BKAOYEHMS. MUHUManbHoe
BpeMs rnporpesa cocTtaBnseT 2 cekyHabl. CM. puCyHOK 4-42.

B 3TOM pexxume paboTa AenuTcs Ha 2 nepuoda - NPorpeB U U3MepeHue.
NCTOYHMK NUTaHMA NOAKIIOYAETCA K NpoBepsieMoMy Npubopy HeMeaeHHO npu
HaxxaTum knasuwm OPER, ogHako cpaBHeHWe noAcyeToB, BXOASALWNX B
pe3ynbTaT, He HAYMHAETCS A0 UCTeYeHMs 3aaHHOoro BpeMeHu nporpesa. Oba
BPEMEHU - 1 NPOrpesa, 1 NPOAOCIKUTENBHOCTb U3MEPEHUS - MOXKHO 3aJaTb
CBOGOLI,HO B €ANHNLIaX BPEMEHN, SHEPTNUU UNN YUCNA UMIMYIbCOB Ha nobomM
CKOHMUIYpUpOBaHHOM KaHarne.



INMepegrsis nares1p
PexuMbl u3meperHns

4

4-76.

Energy Counted;Timed Mode Configuration m

‘arm-up Period Test Period

Derivation | FEmiENeEES Derivation I As Tirme Delay (Seconds) E'

Duration IlDD Seconds Duration | 600 Seconds

Pulse Source | Main Outout = Pulse Source | Main Oufput =

End Of Test

Maintain Voltage Signal On Completion [

Gate Out Configuration
Signal Type Active Level Internal pull-ugp
Enable Gate out [] Pulsa () High (s} 1500 ()
Level (=) Lo () 1 ke (o)

Puc. 4-42. Kondurypaums pexxuma Cuetuuk/Talimep
Ecnu BpemMst nporpesa 3aaHo B eANHNLAX SHEPrn UNu Nepuogax MMMNynbCos,
TO Ba>HO y6€ﬂ,MTbCFI, YTO 3aaHHada NpoaAOJ/IKUTENBbHOCTb COOTBETCTBYET MO
MeHbLUEN Mepe 2 CeKyHAaMm, yTObbI 0bECNEeUYnTb ad/1IEKBATHOE 3aBEpLUEHNE
npoueccoB yCTaHOBJIEHNUA Ha OCHOBHOM BbIXOAE.

Ecnu anutenbHOCTb 3aAaHa Yepes 3Hepruto, NoslydaeMyto C KaHasloB
NPOBEPSIEMOrO UJIN 3TANIOHHOrO NPUBOPOB, TO CUCTEMA HAKOMUT MO MEHbLLEN
Mepe yKa3aHHOe KOMMYECTBO SHEPrMM Ha 3alaHHOM KaHane (3aAaHHbIX KaHanax)
K cneaytowemMy LesioMy nepuogy MMnynbcoB. JomnycKatoTcs TOSIbKO Lenble
nepuogbl UMnynbcoB. OAnH Nepuoa UMMynbca NpeacTaBnseT cobon
ANUTENBHOCTb MEXAY ABYMSI UMMYNbCaMM C MPOBEPSAEMOrO U/ 3TASIOHHOIO
npubopa Ecnu oba BpeMeHu - 1 NporpeBa, U U3MEPEHNS - 3alaHbl B UMMYbCAX C
OJHOrO M TOrO €& WCTOYHMKA, TO NOCNeaAHUIA UMMNY/bC BPEMEHU NPOrpeBa
CUMTAETCA KaK MepBbiil UMMYNbC BPeMeHW n3MepeHnus. Ecnu ans 3agaHus
NPOAOIKUTENILHOCTU U3MEPEHMSI UCMOJb3YETCsl BPEMS, TO OHO A0/IKHO
OXBaTblBaTb HE MEHEE OAHOrO Nep1oaa UMMyYMbCOB, B MPOTUBHOM Cilyyae
pe3ynbTaTbl U3MEPEHUii He 6yayT UMETb CMbICNaA.

Mpu xenaHnM MoXKHO akTMBMpOBaTb curHan Gate Output (BbixoaHow cTpob-
UMNynbC). 3To ByAeT AEUCTBUTENBHO B TEYEHWNE BCEMO BPEMEHW TEKYLLEMO
n3MepeHuns (a He nporpesa Unu yctaHosneHus). Ctpob-mMnynbc MoxeTt
COCTOSITb U3 CUrHana 3aAaHHON ANUTENBHOCTU, UM HAYa/IbHOTO Y KOHEYHOro
NMMYNbCOB, Y MOXET ObITb C BbICOKUM UM HU3KUM aKTUBHBIM YPOBHEM.

B pexwume Counted/Timed (CyeTunk/TariMep) n3MepeHust Mo LwKanam
NpOBEPSEMOro M 3TafIOHHOrO NPMHOPOB MOrYT NPEBLICUTL pe3ynbTaT, AaBaeMbIi
onuuen naMepeHns sHeprum npnéopa 6100B. 3To HopManbHOe sBEHME,
CBSI3aHHOE C NepexoAHbIMM NpoLeccaMmn 1 NporpeBoM, BXOASLUMMM B NPOLIECC
n3mepeHus. lencteuTenbHas NPOAO/IKUTENBHOCTb M3MEPEHUS U MOKa3aHWs
cyeTyMKa ANs AOCTMXKEHMS 0TOBpaxxaeMoro pesysnbTaTta SBASTCS TOYHbIMU.
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Xaywni pexxmm

B pexxume Gated Mode (XKaywmin pexum) pasbeM Energy Gate (CTpob-uMnynbc
3HEpPrum) Ha 3aHeW NaHen CTaHOBUTCS BXOAOM. Mpu HaXaTum MOLLHOCTb
noAaeTcsl Ha NpoBepsieMbli NpUGop. ByayT BbINOMHEHBI NOACYET 3HEPTUM U
pacyeT MOorpeLHoCcT!, OAHAKO NoKa CTPO6-MMMNyNbC HE CTaHET akTUBHbIM, byaeT
CUMTaTbCA, YTO MAET nepuog nporpea. C MOMEHTa akTMBaLmMK CTpob6-nMnynbca
cYyeTumK cbpacbiBaeTCs M HAYMHAETCA UCTUHHOE n3MepeHue. N3MepeHne
3aBepLuaeTcs u Bbixoa npnbopa 6100B oTkno4aeTcs, koraa CTpob-nMnynbC
CTQHOBUTCS HEAKTUBHbIM.

Ecnv nepvoa Mexay nepeoK noaayvert MOLHOCTM Ha M3MepsieMblii Nprbop U
aKTMBaLUMeN cTpob-UMnynbca NPEBLIWAET 2 CEKYHAbI, TO MOMPELIHOCTb PEXMMA
Gated (>kaywiero pexmuMa) Ta xe camas, 4to 1 ansa pexumma Counted/Timed
(Cuetumk/Tanmep). CM. pucyHok 4-43.
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4-77.

Energy Gated Mode Configuration m

rInput Gate Configuration

Signal Type Active Signal Level — Internal pull-up
High () 1506()
Low (&) 1 ki (=)

End Of Test
Maintain Yoltage Signal On Campletion []

gdw40.bmp

Puc. 4-43. KoHdurypaums B xAayLieM pexume

BxozHOM CTpo6-MMMNY IbC MOXET NPEACTaBAATbL CO60M Mapy UMIMYbCOB UK
M3MEHEHME YPOBHS. B cnyyae MMNynbCoOB Mo NepBOMY U3 HMX HAuMHAETCA
M3MEpEHME. Mo BTOPOMY 3aBepPLUAETCS. B cnydyae n3aMeHeHUs ypoBHS nepuoa
M3MEPEHMSI COOTBETCTBYET Nepuoay, YPOBEHb UMITyNbCa COOTBETCTBYET
aKTUBHOMY. MMONSIPHOCTb CTPO6-MMMNY/IbCa MOXHO YCTAHOBWUTb Ha aKTMBALMIO MO
BEPXHEMY UJIN HUDKHEMY YPOBHIO.

B xayweM pexume naMepeHus no Likanam npoBepsieMoro U 3TasloHHOro
nNpubopoB MOryT NPEBLICUTL PE3Y/bTaT, AABAEMBIV OMNLMEN N3MEPEHUSI SHEPTUM
npubopa 6100B. 310 06bACHAETCA TEM, UTO OTCHeT ByaeT yBennumBaTbCs B
nepuoa Ao akTuBauum CTpob-umnynbca. OTCUET, KOTOPbIV BbIBOAUTCS Ha
npubope 6100B, B TOMHOCTU COOTBETCTBYET MMMY/bCaM, NOYYEHHbIM B Nepuosa
AKTUBHOCTM CTPO6-nMnynbCa.

lMakeTHbI pexxum

B pexwume Packet Mode (MakeTHbI pexnM) MOLLHOCTb C K/IEMM OCHOBHOIMO
BbIX0Z4a NOAAETCS B TEYEHWE Takoro BpeMeHu, YTobbl obecrneunTb 3aAaHHYo
BENNYNHY NepeaaHHOM SHeprun. ITOT NoAX0A MMEET TO NPeUMYLLECTBO, YTO
yBennyeHne oTcyeTa Ha NnpoBepsieMoM Npubope XOpoLLO COOTBETCTBYET
0XVAAEMOW BENNMYMHE, B NPOTMBOMNONOXHOCTb APYrUM pexuMam, rae ectb
BpeMs nporpesa 1 ycraHoBneHus. CM. pucyHok 4-44.

Energy Packet Mode Configuration m

-Test Period

=arE el &5 Tirme Delay (Seconds)

Duration I ] Seconds

Pulse Source I Channel 1 El

-End Of Test

Maintain Yoltage Signal On Completion [ ]

gdw41.bmp
Puc. 4-44. KoHdurypaumsi B NaKE€THOM peXxuMme



INMepegrsis nares1p 4
LNCTAHLMOHHOE YIIPABIIEHNE ONLNEN N3MEPEHUS SHEPIMM

BennumHa "naketa" sHeprum 6yaeT HETOUHOM BBUAY BPEMEH MEPEKTIOUEHNS,
pOCTa M YCTaHOBNEHNS HA OCHOBHOM Bbixoae. Ecnn B MeHto Global Settings
(O6Lwme HacTpolikun) akTMBHa yHKUMS "Output "On" Soft Start" (MnhaBHbIN
MyCK NPpW BKOYEHWUM BbIXOAA), TO COON CUHXPOHM3ALMN MOXKET OKa3aTbCs
3HauMTENbHbIM. TOraa BAUSHME OLWMOOK CHMXKAETCS BCIEACTBME YBENNYEHMS
BPEMEHN N3MEPEHMS.

4-78. [[uCTaHYNOHHOE yripaB/IEHNE OINMYNEH N3MEPEHMNS

SHEPrmun
KoMaHAbl ANCTaHUMOHHOMO yrpasneHns npueoasaTcsa B [nase 5.

YT06bl HaYaTb OTCYET npu nomowm Energy Option, ee NnaHenb COCTOSAHUS
AomkHa 6bITb BbiBeAeHa Ha npubop 6100B, ecnu oTobpaxkaeTcs aApyras naHesnb
onpeaeneHns opMbl curHana, byaeT akTMBMpoBaHa TOMbKO BbIXOAHAs
MOLLHOCTb, @ HE CYETUMK/TanMep sHeprun. [ng obecrneyeHns npaBuibHOM
paboTbl pekoMeHAayeTcs, YTobbl koMaHAa ¢ aepeBa "ENERgy" 6bina nocnegHen,
noaaHHon nepen ":OUTPut ON"; niobas koMaHAa C 3TOro AepeBa NoACUCTEMBI
npvBeaeT K BbIBOAY dKpaHa CTaTyca 3Hepruu.

llpumeyvarme

HexoTopbie KoMaHAbl HEOOX04MMO 11043BaThb B ONPEAE/IEHHOM MOPSAKE, YTO rpu
HEobXoanMMocTH by4eT yKa3aHo.
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BeedeHue

5-1.

BeedeHue

Ipumeuanue

Ecnu e ocoeopeno unoe, mo ckazaunnoe o mooenu "6100B" omnocumces ko
6cem Mooenam cemelicmaa: ochosHule ycmpoticmea 61008 u 61054, a makace
scnomoeamenvhvle yempoticmea 6101B u 6106A.

Monenu 6100B 1 6105A Electrical Power Standards moryT paboTats kak npu
JHMCTaHIIMOHHOM YTIPaBJIEHUH C KOHTpOJUIepa Mprudopa, KOMIbIOTEpa WM TEPMHHAIIA, TaK U
HETIOCPEACTBEHHO TIPH YIIPABICHHUH C TIEPEAHEH MaHeu.

BcemomorarensHBIMU yCTpOHCTBAME MOKHO TaK)Ke YIIPABIATH AUCTAHIIMOHHO. OTHAKO B
3TOM cllydyae JUCTaHIIMOHHOE YIpaBieHUE NoakiIoyaeTcs kK Moaenu 6100B, kotopoe, B
CBOIO OYepe/ib, CBSA3BIBACTCS C BCIIOMOTATEIEHBIMH yCTPOWCTBAMH.

AANpeaynpexpeHne
Mpubop MoxeT co3aaBaTb HanpsXXeHUe, onacHoe AnsA Xu3Hu. He
npuKacanTechb K BbIXOAHbIM KIleMMaM M He NoAKIoYanTech K
HUM, ecnu npubop noakno4veH k GPIB, Bo nsbexaHue
BO3HMKHOBEHUSA OMacHbIX HenpeaBUAEeHHbIX HACTPOEK.

Ucnonb3oeaHue nopma IEEE-488 dns1 ducmaHyuUOHHO20
ynpaeJsieHusl

[Tpu6op 6100B siBrsieTcs TOTHOCTHIO MPOTPAMMHPYEMBIM JUTS UCTIOJIB30BAHUS C
uHTepdericHoi muHoit B pamkax ctangapta IEEE 488.1 (iunna IEEE-488). UnTepdeiic
TaKXe pa3paboTaH B COOTBETCTBHH C TOTIONHUTENbHBIM cTanaapToM IEEE-488.2.
YcTpoiicTBa, HOJKIIOUEHHBIE K CUCTEMHOM IINMHE, TpeIHa3HA4YEHBbI IS HCIIOJIb30BaHU B
KaueCcTBE PEUEBbIX, MPUEMHBIX U EPETOBOPHBIX YCTPOHCTB, a TaKke KOHTpoiepoB. [1pu
pabote moa ynpaBieHneM TUCTaHIIMOHHOTO KOHTpoIiepa ycTrpoiictBo 6100B paboTaer
HCKJIIOUUTEIBHO KaK eperoBopHoe ycTpoiicTro Ha muHe IEEE-488.

Bornee monpoOHbie cBeeHHs NPUBEACHBI B ClieU(UKALUN CTaHAApTa B My OJIMKAILIHAX
ANSU/ crangapt IEEE 488.1 - 1987 u crannapt IEEE 488.2 - 1988.

YcrpoiictBo cootBeTcTBYeT TpeboBanusm ctannapra IEEE 488.1 - 1987: "IEEE Standard
Digital Interface for Programmable Instrumentation" (Crannapt IEEE mudposoro
uHTepdetica s nporpammupyemsix mpuoopos) u IEEE 488.2 - 1988: "Codes, Formats,
Protocols and Common Commands" (Kozpl, popmatsl, mpoTOKOJBI 1 00IIKME KOMaHIBI).

B pamkax tepmunonorun IEEE 488.2 npu6op 6100B siBisieTcst ycTpoiCTBOM, COAEPKAIIIM
cucTeMHbI nHTepderic. OHO MOXKET MOAKIIIOYATHCS K CUCTEME Uepe3 €€ CUCTEMHYIO INHY
1 BOWTHU B COCTOSIHHE TIPOTPaMMHPYEMOI KOMMYHHKAIMH C APYTUMH MOAKIIOUEHHBIMHU K
HIMHE YCTPOWCTBAMU MO YIPABIECHUEM CUCTEMHOT0 KOHTPOJLIEPA.

lpoepammupyembie onyuu

[Tpubop moxet nporpammupoBathcest dyepe3 untepdeiic IEEE nis BRIIOTHEHUS CIeayIOMHX
3a1au:

e 3menenue padouero cocrossaus (Oynkius, Mcrounuk u 1.1.).
e [lepenaua COOCTBEHHOTO COCTOSHUS IO IIIUHE.
e 3ampoc (yHKIHIA CUCTEMHOTO KOHTPOJLIEPA.
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e Cornacno tpeboBanusm crangapta IEEE 488.1, mist ycrpoiicTBa He aBiseTcs
HEOOXOIMMBIM MOJACPKUBATh BECh JHANIa30H BO3MOKHOCTEH IIIMHBL.

e Cornacuo IEEE 488.2, ycTpoiiCTBO JOJIKHO B TOYHOCTH COOTBETCTBOBATH
cnemuduueckomy noamuoxectBy IEEE 488.1, ¢ MuHMMansHbIM HaOOpOM
JOTIOJTHUTENIEHBIX BO3MOXKHOCTEH.

B noxymente IEEE 488.1 onucansl u 3ak0upoBaHbl GYHKIIMH CTAHIAPTHON IITHHBI C
LEJIBIO TIPEIOCTABUTh IPOU3BOAMUTEIISIM KpaTKoe (POPMaIHM30BaHHOE OMMCAHIE OOIINX
BO3MOXKHOCTEH UHTEP(EHCOoB.

Husa craanapra I[EEE 488.2 Takoe onmcanue TOMKHO OBITh YaCTHIO JIOKYMEHTAITUH K
ycTpoiicTBy. KonoBas cTpoka 4acTo BriedaThIBaeTCS HA CaMOM IpUOOpe.

Kompl, oTHOCAIIHECS K yCTPOWUCTBY, MPHUBEIEHBI B HIDKECIEIyoIel Tadnuie 5—1 BMecTe ¢
KpPaTKUM OITHUCAHHEM.

Onu Taxke HAHOCATCS Ha 3aHEeH MaHeIn Npubopa psaoM ¢ pa3beMoM uHTepdeiica. DTn
KOJIbI COOTBETCTBYIOT TpeboBanusaM cranaapta IEEE 488.2.

B [punoxxennu C noxymenra IEEE 488.1 cogepxurtcs 0ojee MoHOE OMHCaHUE KaXKI0TO
KOJa.

Ta6bnuua 5-1. Koabl coBmectumocTn IEEE 488

MoamHoxecTtBo IEEE .
DyHKUMA uHTepcenca
488.1

SH1 MNoaTBepxaeHne cBsA3M CO CTOPOHbLI UCTOYHMKA

AH1 lMoaTeepxaeHne CBSI3U CO CTOPOHbI NPUEMHMKa

T6 MepenaTunk (6a3osble hyHKLMKM NepeaaTymka,
nocrnegoBaTernbHbIA ONPOC, HEe HAaCTPOEH Ha
nepegady, €Cnv HaCcTpOEH Ha npuem)

L4 MpuemHuk (6a3oBble PyHKLMKN NPUEMHMKA, HE
HaCTPOEeH Ha NpueM, ecnn HacTPOeH Ha
nepegady)

SR1 Bo3moHOCTb 3anpoca yHKUMiA

RL1 Bo3moxHOCTb paboTbl Nog
ONCTaHUMOHHBLIM/NOKanbHbIM yrpaBneHueM (B TOM
yucrie nokanbHasi 6yIOKMpPOBKa)

PPO Bes BO3MOXHOCTK napannensHoro onpoca

DC1 B03MOXHOCTb OUMCTKM YCTpONCTBA

DTO Bes BO3MOXHOCTM Tpurrepa ycTponcTea

Co Be3 B0O3MOXHOCTM UCNOMNb30BaHNS KOHTponnepa

E2 [panBepbl C OTKPbLITLIM KONNEKTOPOM U Tpems
COCTOSIHUAMMN
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5-5.

Adpeca WuHbI

Korna cucrema IEEE 488 copepkuT HECKOIBKO MPUOOPOB, TO KAXKIOMY IPUCBANBASTCS
YHHUKaJIbHBIA azpec, 4TOOBI KOHTPOJUIEP MOT COOOIIATHCS C HUMH HHIMBUILYaJIbHO.

YcrpoiictBo 6100B umeer oiuH IEpBUYHEII aapec, KOTOPHI MOKET OBITh 3a/1aH
M0JI30BATENIEM B BUAE YHUKAIBHOTO 3HaueHHs B auanasone oT 0 no 30 BximtountensHo. OH
HE MOKET OBITh HACTPOEH Ha OTBET MO KaKOM-IHOO0 apecy BHE 3TOr0 AUana3oHa.
Bropuunas agpecanus HeBo3MoxkHa. [Ipuknannas nporpaMma 100aBiseT JaHHbIE K
aKTUBHOMY aIpecy, 4TOObI ONPEAETUTh epeJady WiId IPUEM.

Ajpec HIUHBI 10 YMOJYAHUIO:

CranpapTtHoe 3HaueHue — 18.

OepaHu4eHHbIlU docmyn

B npubope uMeeTcs Tpu OCHOBHBIX pabo4ux pexxuma. HekoTopble U3 3TUX PeKUMOB JAIOT
TOJIBKO OTPaHUUYCHHYIO MOANCPIKKY TUCTAaHIIHOHHOTO yIPaBICHHS:

° Py'—lHOﬁ PEXKUM - HI/ICTaHI_[I/IOHHOC ypaBJICHUC OXBATBIBACT BCC BO3MOXKHOCTH
PYYHOTO peKuMa, OAHAKO I MPOCTOTHI IPOrpaMMHUPOBAHNA HCKOTOPBIC KOMAH/bI
AUCTAHIIMOHHOTO YIIPABJICHUA HC B TOUYHOCTHU IMOBTOPAIOT OIICPALUHA C nepenHeﬁ
IIaHCIIH.

e  Pesxxum KaJanOpoBKHU - J[MCTAHIIMOHHOE YIIPABICHUE JOCTYIIHO.

e Pexum TecTUpoBaHus - [JMCTaHINOHHOE YIIPAaBICHUE HEAOCTYIIHO, OJTHAKO HIOJTHOE
CaMOTECTHPOBAaHHUE MOXET ObITh MHUIIMHPOBaHO KoMaHAol SCPI. [Tpubop moxer
naBaTh HenocpenctBeHHo oteeT Pass/ Fail (Ilpomen/He mpomien), omHako ams
JabHENIIEro HCCIeqOBaHUsI HEOOX0IMMO 3aHOBO 3aIlyCTHTh Pe:KUM TECTUPOBaHHUS C
nepeaHel maHeny.

lMoOknroyYeHUs

[Ipu6Gops1, cnadxennpie nHTEpPeiicom IEEE 488, momkimogarores Ipyr K APYTY IpH
ITOMOIIIK CTAaHAAPTHOTO Habopa COeAMHUTEIBHBIX Kabernel, yka3aHHbIX B crannapte IEEE
488.1.

I'ae3no unaTepdetica IEEE 488 naxoaurcs Ha 3aHEH TTaHEH.
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5-8. Paboma 4yepe3 uHmepaetc IEEE 488

5-9.

5-10.

O6uwue ceedeHus

HOpHZ[OK JeicTBU IIPpU BKIIFOYECHUU TOT K€, UTO U MPU JIOKAJIBbHOM YIIPAaBJICHUU. HpI/I60p
MOKET OBITh 3arporpaMMHUpoOBaH Ha TCHEPALUIO SRQ IIpU BKIIFOYCHUU TUTAHUSA.

Ycnosusi pabomel

Korna nmpubop padoraer mox ynpapieHHEM IIPHKIATHON IPOrpaMMBbl, UMEETCS /1Ba
OCHOBHBIX YCJIOBUSI, B 3aBUCHMOCTH OT TOT'O, YCTAHOBJICH JI B IPUKJIATHOM ITporpamMme
napametp "REN" muanm ynpasnenus va "True" (Mctunno) mmu "False" (JIoxHO):

1.

REN True (Huzkoe 3Hauenne curaana suauu REN).

K mpubopy MoxHO 00pamiaTbcs U yrpaBisaTh UM B PYYHOM PEKUME WU B PEXKAME
KamuOpoBKH. Bech NOCTYI K yIpaBiIeHUIO ¢ TIepeqHel maHeIu OyIeT OTKIIIOYEeH, KpOMe
MpOrpaMMHOM KJIABHINM CTipaBa BHU3Y, 0003HaueHHOi Enable Local Usage
(BxirounTs 0KabHOE Mcnoib3oBanue). Ecim komanma LLO (Local Lockout) 6s11a
nojana npu 3Hauennu s REN "true" (uctunHO), TO 3kpaHHas knaBuiia Enable
Local Usage Oynet HebynknnonansHa. Ecnu komanga LLO He 6buta mogaHa,To
skpanHas knasuiia Enable Local Usage BepHeTcs k TOKalTbHOMY yIPaBICHHIO, KaK
ecin 061 mapametrp REN nmen 3Hauenue "false" (;1oxxHO) (cM. HIbke 2 ).

[TpuGop Oyzner paboTaTh B OTBET HA AOIYCTUMbIE KOMAH/IbI, BBIIIOJIHSIS JTIOOBIE
W3MEHEHUS Ha BBIXOAE U T.A4. DTH U3MEHEHUs OyIyT OTCIEKUBATHCS Ha AMCILICE.

REN False (Bricokoe 3HaucHue curaia Juaud REN).

[Ipubop ocranercs B cocrossHnm Local Operation (JlokansHOe ynipaBieHue), HO UM
MOYKHO YIIPaBIISATh, TOT/IA KaK MOJHBIN TOCTYH K YIIPABICHHIO C IEpEIHEH MaHeIn
TaKKe COXPaHSACTCS.

HpI/I60p 6y,Z[CT pa60TaTI> B OTBCT HA TAKKUC KOMaH/bI, BBITIOJTHAA TM00bIe N3MEHEHUS Ha
BBIXOAC M T.AO. He 6y,Z[6T BHUIUMBIX PI3M€HCHPII>1, KpOME TOr'0, 4TO IMPEACTABJICHUC Ha
JUCIIIICC OTCICKUBACT U3MCHCHU .



HducmaHyuoHHOe ynpaesieHue
Paboma 4yepes uHmepcgbetic IEEE 488

9

5-11.

5-12.

5-13.

lMpozpamMmHbIl nepexo0d K nokanbHoMy ynpaeseHuto (GTL unu REN "noxHo")

[IpuknanHast mporpaMMa MOKET MEPEKIII0UNTh IPUOOP B COCTOSHUE JOKAIBHOTO
ynpasnenus (otrpaBuB komaHay GTL wim ycTaHOBUB 3HaueHUE "JIOXKHO" OUTA JTMHAN
REN), nmepenaB noiabp30BaTelto pyqHOE YIIPaBIeHHE C TIepeaHeN TaHeIH.

[IpuknamHast mporpaMMa MOKET BEPHYTh ce0e IMCTaHIMOHHOE YIpaBJIeHHE, OTIPaBHB
KoMaHay B3ameH npeapiayieid: Listen Address (IIpocmymmBaTs agpec) ¢ mapamMeTpom
REN "uctunHO" (00pamasichk kK mpudopy Kak K MPHEMHUKY C 3HaYeHHEeM "HCTHHHO"
napamerpa Remote Enable ([uctaniionHoe yrnpaBieHre BKIIOYCHO) THHUH
nuctaHimoHHOro ynpaeneHus {Low}(Huskuit ypoBens)). Tem caMmbiM OyieT
BOCCTaHOBJICHO AMCTAaHLMOHHOE YIPaBICHHE.

Cbpoc ycmpolicmea
JIro6ast u3 komang DCL unmu SDC nepeBeneT npudop B CIEAYIOIIEE COCTOSHUE:
e COpoc Bcex BXOAHBIX 1 BEIXOHBIX OydepoB IEEE 488.

e [lo komanne IFC (Interface Clear - Ounctka untepdetica) ounIacTcs 3aaeprka Ha
IIIMHE JTFOOBIX annapaTHO-3aBUCHUMBIX COOOIICHUH.

e Pa3psia coObITHS MeHsieTcs myTeM cOpoca outa MAV.
OTH KOMaH/bl HE MOTYT:

e 1I3MeHUTH Kakue-T10o MapaMeTpbl H COXpAaHCHHBIC TaHHEBIE B YCTPOMCTBE, KpOME
BBIIICYKa3aHHBIX.

e [lIpepBaTh aHAJIOrOBBIN BBIXOJ,.

e [IpepBaTh BHINOIHEHUE TIOOBIX (QYHKIUI yCTPOHCTBA, HE CBsI3aHHBIX ¢ cucteMoi IEEE
488, Iy MOBJIMATE Ha UX BBIIOJHEHUE.

YpoeHu cb6poca

s npuknaassix nporpamm cranaapt IEEE 488.2 npegycmarpuBaeT Tpu ypoBHS cOpoca,
MOJHBIM cOPOC CHCTEMBI OCYIIECTBIISIETCS COPOCOM Ha BCEX TPEX YPOBHSIX, MO MOPSAKY,
BCEX YCTPOUCTB. B MHBIX YCIOBUAX OHU MOTYT MCIIOIb30BATHCS IOPO3Hb UIIM COBMECTHO:

o JFC Munnuanuzanus IMIHHEBI
DCL Muuimanusamnus ooOMeHa coOOIEHUIMUA
*RST WMannmanu3zanus yCcTpoicTBa

HetictBue komanasl *RST omucano B pasaene "Device Settings at Power On" (Hactpoiiku
yCTpOWCTBA NP BKIIOYEHUH TUTAHNUSA).

5-9
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5-14. O6meH coobweHUsIMU
5-15. Modesns IEEE 488.2

LLnHa IEEE 488.1

CoobLeHus MNepepaya no wuHe 95008

LUWHbI

OunbTpaums KOMaHA yrpaeneHus
LUMHOM 1 KOHMrypaumm

WHTepdelicHas
wuHa IEEE-488-1

Pazpsg cobbitus
(STB)

CocTosiHue 6uTa

CucteMa ynpasnieHusi BBOAOM/BbIBOAOM

RQS ans paspsga
O6wwe 1 agpecyemble 3anpolleHHble CcobbITuS
COOBLLEHNS LUNHDI COOBLLEHNS LUNHBI
. CoobLieHve
BxoaHow BbixopHas | [OCTYNHO
6ydep ouepeab (61T MAV)
SneMeHTbl dnemMeHTbl
nosTy4eHHoro OTBETHOIO
coobLeHmns coobLeHns
KomaHaHble YnpaBneHve YeTpolicTso
oWMnbKN | AHanuzaTop obmeHoM hopMaTupoBaHms
(GVIT CME) Ccoo6LEeHUAMMN oTBeTa
DneMeHTbI
npoaHanM3MpoBaHHOIO
coobLeHns
Owwnbku
BbINOMHEHUS < KoHTponb Ownbkm 3anpoca
(6uT EXE) BbINO/IHEHNSA (6ut QYE)
SnemMeHTbI
MCMONHAEMOr0 OTBeTHbIE
coobLueHns [aHHble
OyHKUMN 1
BO3MOXHOCTH
AnnapaTHO-3aBUCUMble npubopa 95008 BktoyeHve
owwbkm (but DDE) nuTtaHus (6ut PON)

5-16.

gnds54.eps

Puc. 5-1. Mogenb oomeHa coobweHusimu IEEE 488

B Crannapre IEEE 488.2 npuBoauTcs wiutrocTparysi Mojaeau uatepderica Mojiein ooMeHa
COOOLICHUSIMH Ha YPOBHE IOAPOOHOCTH, HEOOXOAUMOM JIJIsl pa3pabOTIYNKOB yCTPOHCTB.
Bounburast gacte HHGOpMaIMK HA TOM YPOBHE UHTEPIIPETAIMH (TaKasi, Kak IMoJIpoOHbIe
CBEJICHHS O BHYTPEHHUX MyTAX Mepefaydll CUTHaja U T.11.) SBJISIETCS IPO3pavyHoM s
pa3palboTurKa IpUKIaJHbIX IporpamMM. TeM He MeHee, TOCKOJIbKY KayKIbIH THIT OITHOOK,
OTMEYEHHBIX B Peructpe cocTosiHUs COOBITHS, CBSA3aH C ONPEIeNICHHBIM 3TAIlOM poIiecca,
yHpolieHHas MoJiesb HHTepdeiica mpudopa MOXKET TakKe OBITh IMOJIE3HON. DTO MOKa3aHO
HUKE, BMECTE C KPATKUM OTMCaHUEM paboThl OCHOBHBIX OJIOKOB.

lModcucmema npubopa STATUS

Cucrema ynpapJ/ieHHsI BBOJIOM/ BBIBOIOM IEpeacT COOOLICHNUS U3 BEIXOTHON Ooduepenn
nprbopa Ha CUCTEMHYIO IKHY; 1 00paTHO, OT CUCTEMHOH IUHBI 1100 BO BXOAHOH Oydep,
0o B Apyroe npeaomnpeaeeHHoe MecTo nHTepdeiica ycrpoiictBa. OHa IPUHUMAET Paspsiz
COOBITHS OT CHCTEMBI OTYETA O COCTOSTHHU, a TAK)Ke OUT COCTOSIHUS CITy>KOBI 3ampoca
(Request Service), koTopbIii OHA TOMeIIaeT B OUT 6 oTBeTa paspsaa coObitus. but 6
oTpaxkaeT coctosiHue uHTepdeiica "Request Service state true" (CocrosiHue CITyKOBI
3ampoca UCTUHHO).
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5-17.

5-18.

Bxodsiujue komMaHObI U 3anpockbl

Bxonnoii 6ydep (Input Buffer ) sisiercs 0ydepom oOpaTHOro Mara3uHHOTO THITA C
MaKCHUMabHOU eMKOCThI0 1024 Gaiita (CHMBOIIA).

Kaxaprit Bxoasmuit cumBoin B cucreme 1/0O Control reHepupyet npepeiBaHUE IS
mporieccopa mpubopa, KOTOpoe MoMeIaeT ero Bo BxoaHoi 0ydep (Input Buffer) mus
n3ydeHus aHanuzatopom (Parser). CumBoIbI ynansrotres u3 0ydepa u mpeodpa3yroTcs mpu
MIOMOIIY COOTBETCTBYIOLINX YPOBHEH CHHTaKCHYECKOTro KOHTpois. Eciu ckopocTh
MIPOrpaMMHUPOBAHUS CIMILIKOM BeJIMKa A7l aHanu3aTopa (Parser) uim KOHTpOIIs
BemonHeHus (Execution Control), To Oydep OyaeT mocnenoBaTenbHO 3anonHaThes. [locne
3anonHeHus Oydepa noATBEpKACHUE CBA3M OyAET MPHOCTAHOBIICHO.

Amnanuzatop (Parser) npoBepsieT Ka>KAbli BXOISIINA CUMBOJI ¥ €0 KOHTEKCT COOOIICHUS
Ha COOTBETCTBHUE ONPENEIICHHOMY CTaHAAPTOM 0O0IIeMy CHHTAKCHCY M CHHTaKCHCY,
3aJaHHOMY YCTpOHCTBOM. O HECOOTBETCTBHU CHHTAKCHCY cO00IIaeTcs Kak 00 ommoke
Command Error nmytem ycranoBieHus 3HaueHus "uctuHHo" 6uta 5 (CME)
oTpesieJIeHHOTo cTaHaapToM Perucrpa coctossHus coobiTrst. CM. paznmen "Retrieval of
Device Status Information" (Ilomyuenue nHQOpMAIUU O COCTOSTHAN YCTPOHCTBA).

Execution Control (KoHTponb ympaBieHus) MoIydaeT COOOIIEHHUs, YCIEIIHO MPOIIe/IIIIe
aHalu3, ¥ ONPEJEISIeT, MOTYT JIU OHU OBITH BHITIONHEHBI, UCXOMS U3 TEKYIIEro
MPOTPaMMHOTO COCTOSIHHS (PYHKIIMH 1 BO3MOXKHOCTeH ipubopa. Ecin coodmenne
HEBBITIOJIHIMO, TO BEIBOJMUTCS COOOITCHHE 00 ommoOke BeimoaHeHus (Execution Error)
MyTeM yCTaHOBKU cocTostHUs "nctuHHO" 6uta 4 (EXE) onpeneneHHoro cranaapToM
perucTpa cocTOsIHUS COOBITHSA. BHIMOTHUMBIE COOOIIEHHS BBHITTOIHSIIOTCS 110 TOPSKY,
M3MeHs1s (yHKINY prdopa, ero BO3MOXKHOCTH U T.1. [IpH BITIOTTHEHNH KOMaH/IbI He
MEPEKPHIBAIOTCSI, BMECTO 3TOTO CUCTEMa KOHTPOJIS BRITTONHEHM rprodopa (Instrument
Execution Control) oOpabatbiBaeT Bce KOMaH IbI ITOCIEAOBATENBHO (HAIPUMED, OKUAAET
JEHCTBHI, BBITEKAIONINX U3 HEOOXOAMMOCTH 3aBEepIICHUS MpeAbIAYIIeH KOMaH/bI Tepe
BBITIOJTHEHUEM CIISAYIOIIEH ).

®yHKUUU U 803MOXHOCMU npubopa

Bnok ¢yHKUMi 1 BO3MOXKHOCTEH MPHOOpa COACPIKUT BCE XapaKTepHBIE TSl JAHHOTO
npubopa GYHKIUHM U BO3MOKHOCTH, IPUHAMAET BHIMIOJIHUMEIE DJIEMEHTBI COOOIICHHI
(Executable Message Elements) ot 610ka koHTpoiist BeinoaaeHus (Execution Control) u
BBITIOJTHSAET CBS3aHHBIC ¢ ATUM oreparui. OH OTBEYaeT Ha 000U SJIEMEHT, SIBIISTFOIITHICS
neiicTBUTENBHBIM 3anipocoM (Query Request) (06e koMaH[BI - 00IIME KOMAHIIBI 3aIIPOCOB
IEEE 488.2 (Common Query) u anmnapaTHO-3aBUCUMBbIE KOMaH/IbI), ITyTEM OTIPaBKH BCEX
TpeOyeMBbIX OTBETHBIX AaHHBIX (Response Data) Ha ycTpolcTBO (pOpMAaTHPOBAHUS OTBETA
(Response Formatter) (rocse BEIOTHEHUS Ha3HAYEHHBIX BHYTPEHHUX OINEPALIUii).

B 3ToM 0s10Ke 00HApPY:KMBAKOTCS annmapaTHo-3aBUcUMble ommnoku [Ipu oOHapy)eHUU
BHYTpeHHel omnbku B padote 6ut 3 (DDE) peructpa cocTossHUS CTaHIAPTHBIX COOBITHI
ycTaHaBIMBaeTCs Ha "ncTUHHO". HoMmep KaXkmoit ommoKy, mojyiekaIieii yueTy, CTaBUTCS B
oyepesib OMOOK B MOMEHT BO3HUKHOBECHUS OIINOKH.
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5-19.

5-20.

5-21.
5-22.

5-23.

HUcxodssuyue omeemsl

YcrpoiictBo popmarupoBanus orBera (Response Formatter) n3Bnekaer qansblie u3
oTBeTHBIX naHHBIX (Response Data) (momydaembIx oT 010Kka (DyHKIHI 1 BO3MOXKHOCTEH
(Functions and Facilities) u gefictButensHbIx 3anpocoB (Query Requests). [1o atum
TaHHBIM CTPOSTCS JIEMEHTHI OTBETHOTO coobmienus (Response Message Elements),
KOTOpbIE OMEILAIOTCS B KAaUeCTBE OTBETHBIX coolmeHmi (Response Message) B BBIXOIHYIO
ouepesp.

Breixonnas ouepens (Output Queue) nefcTBYeT Kak XpaHIIUIIIE UCXOASIIUX COOOIIEHHH,
MOKa OHU HE OYyT CYMTAHBI IO CUCTEMHOM IIMHE MPUKJIATHBIMU TIporpaMMamMu. J{o Tex
TOp, TIOKa B BBIXOTHOM OYEPEI COACPKUTCS XOTS ObI OMH 0aiT, 00 3TOM cooO0IIaeTcs
ITyTeM yCTaHOBKH 3HadeHus "ncTUHHO" Outa 4 (Message Available MAV) B peructpe
paspsina coowiTus. but 4 ycranaBnmuBaeTcst Ha "1OXKHO", KOT/Ia 04epe/ib BBIBOIA CTAHOBUTCS
mycroit. Cm. pazzuen "Retrieval of Device Status Information" (Ilonyuenne napopmanmm o
COCTOSIHMH yCTPOHCTBA).

Owubka 3anpoca

Omm6ka 3ampoca (Query Error) yka3siBaeT, 4To MpHUKIJIagHAs IpOrpaMMa cleayeT
HECOOTBETCTBYIOIEMY IPOTOKOITY 0OMEHa COOOIICHUSIMH, YTO IPUBOJUT K CUTYaIuU
MIpepBIBaHMUs, HE3aBEPUICHHS WM TYIHKa: CM. OUT 2 B PETUCTPE COCTOSHUS COOBITHSI.

B Cranpapre omnpenensercs OTKIUK Iprbopa, 4acTh KOTOPOT'O COCTOUT B YCTAHOBIIEHUH
3Hayenus "uctuaHo" ang o6uta 2 (QYE) onpenenennoro CTaHaapTOM perucTpa COCTOSHUS
COOBITHS.

3anpoc ¢pyHkuyuti (RQS)

lNpu4uHkl 3anpoca yHKyUl

EcTb 1BE OCHOBHBIE MPUYMHBI IS IPUKIATHONW IPOTpaMMBI JIs 3ampoca (pyHKIui
KOHTpOJIIepa:

e Ecnu unrepdeiic oOMeHa cooOIICHUAMHU PpUOOopa 3anporpaMMHUPOBaH Ha COOOIEHUE
OIIMOKHM CHCTEMHOTO IIPOTPAaMMHPOBAHHUS.

e Ecnu npubop 3anporpaMMupoBaH Ha Bbiiauy RQS cooOieHui 0 3HaUUTEIbHBIX
COOBITHSIX.

3HaYKMTENbHBIE COOBITHS PA3IMYHbI T PA3HBIX THIIOB YCTPOWCTB, MOITOMY HMEETCS KIIace
COOBITHH, Ha3bIBaEMBIX "OTHOCSIIUECS K taHHOMY ycTpoiicTBY" (Device Specific). Onu
OMPEICNSAI0TCS pa3paboTIYMKOM yCTPONCTBA.

RQS e modenu IEEE 488.2

Pa3paboTurk npuKiIagHON MPOrpaMMbl MOKET aKTUBHPOBAThH UJIH J€3aKTUBUPOBATD
coObITHE (COOBITHS), OT KOTOPBIX TpebyeTcs co3aaBaTtk RQS Ha onpeaeneHHBIX Tamax
npukianHoi nporpammbl. Mozaens IEEE 488.2 pacmmpsiercst 11t BKIIOUEHUS THOKOM
CTPYKTYpHI 0T4eTOB 0 cTaryce SCPI, B koTopoii BeIOIHEHB! TpeOOBaHUS U pa3paboTunka
yCTpOICTBa, M pa3paboTYrKa MPUKIaTHON MPOrpaMMEI.

Taxast cTpykTypa onucana B paszzene "[lonydenne nHpopMaLuy 0 COCTOSIHUU YCTPOHCTBA".



HducmaHyuoHHOe ynpaesieHue
lMonyyeHue uHgopmayuu 0 cocmosiHuu ycmpoticmea

9

5-24. Nony4eHue uHghopmayuu 0 cocmosiHuu ycmpoticmea

Jnst 1060 crcTeMBI, YIIpaBIIeMO TUCTAaHIIMOHHO, BaYKHA BbIZadya OOHOBICHHOMN

5-25.

I/IH(l)OpMaI_II/II/I O MPOU3BOAUTCIBHOCTU CUCTCMBI. B ClIy4dac CUCTCMBI, pa60Tanmeﬁ Ioa

aBTOMAaTHYECKUM YIPaBICHUEM, KOHTPOJUIEp TpeOyeT He0OXOIUMBIX CUTHAJIOB 00PaTHOM

CBA3H OJI €T0 BKIIFOUCHUS AJI BBIIIOJTHCHUSA 3aJaHMA, 00 Pa3pbIB HEIIPEPBIBHOCTH

nponecca MOXET UMETh CEPbC3HBIC IMOCIICACTBU.

Pa3paboTunky npuKIagHONH IpOorpaMMbl HEOOXOAMMO €€ TECTUPOBATh U 10padaThIBATh,
UCXO0.s U3 €¢ paboThl. YBEPEHHOCTH, YTO 3JIEMEHTHI POrPaMMbI KOPPEKTHEI
IrpaMMAaTHYECKH U CHHTAKCHUYECKH (M YTO B CHITy 3TOTO KOMaH/IbI U 3alPOCHl IPOTrPaMMBbl
MPUHUMAIOTCS U BBI3BIBAIOT COOTBETCTBYIOIINE JICHCTBUS ), TOMOTaeT COKPATUTh YHCIIO
HEOOXOIUMBIX UTEPALUil U1l TIOATBEPKACHUS U TIOBBICUTH yCTOWYMBOCTD BCEH
nporpaMMel. [logoOHas nHpopManus NPUBOAUTCS HA CICAYIOIUX CTPAHULAX.

OnpedeneHHble cmaHOapmom pyHkyuu IEEE 488 u SCPI

Peructpbl cTpyKTypbl cocTosiHus SCPI

CyMMapHblit 6uT — 0SS

yHKUNOHMPOBaHUS
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EVENt ? ENABle <DNPD>

CyMMapHblit 6uT — QSS
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cocTosHus
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ENABIe ?

QUEStionable: QUEStionable:
EVENt ? ENABle <DNPD>

i QUEStionable:

Peructpbi cTpykTypbl cocTosHus IEEE 488.2

BislloyeHue nuTaHns

-<

Onpezenetissii
cTaHpapTom
Cocrostine
coBbiTHsI

|Pervctp

KomaHaHas ownbka

OwwmbKka BbINOHEHNS

AnnapaTHo-3aBiCHMas
owmbka

Owwubka 3anpoca

-<

Onepauns 3aseplueHa

KESR? KESE?

(OCHOBHO CYMMapHblii 6BUT COCTOSIHUS

BuT cepsucHoro 3anpoca

Peructp
paspspa
co6bITHA

CyMMapHbIit 6uT — ESB

Peructp aktusauum
COCTOSIHUS COBLITHS

XKESE phs Nrf

Y

BuT poctynHocTu coobuienns — MAV
("VICTMHHO" Npu HAanWYMM B BBIXOAHOM
oyepean He MeHee OAHOro CoobLLeHMs)

Peructp 3anpoca
aKTUBaLUNMM (yHKUNIA

{

4///44

Y
SkSRE?

XSRE phs Nrf

Puc. 5-2. OnpepeneHHble ctaHaapTom ¢yHkumm IEEE 488 n SCPI

gnd55.eps
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5-26.

5-27.

5-28.

Ceo0Has uHbopmauusi o cmamyce u SRQ

B paspsin coObITHS BXOAAT YeThIpe OMTa, YBEIOMIIIONIHUX O COOBITUAX B 8-OMTHOM
onpeneneHaoMm cornacHo [EEE 488.2 Perucrpe-dukcarope cocrosuus coobitus (Event
Status Register, ESB), 06a 16-6utHBIX peructpa-3amenkua SCPI (OSS u QSS), a Takke
ouepens BeiBoaa (Output Queue) (MAV). Ecnu kakoid-mu00 U3 3TUX CyMMapHBIX OUTOB
AKTUBHPOBAH U YCTAaHOBJICH HA "UCTUHHO", TO CyMMapHEIi 6ut paspsma coositus (MSS)
TaKXKe ycTaHaBIMBaeTcs Ha "ucTuHHO". BydepuzoBannslii 6ut RQS momyuaer 3HaueHue
"uctuHHO", ecniu MSS nonyvaer 3HaueHre "HUCTUHHO", U HoJDKeH nepeBecty auHUI0 IEEE
488 SRQ B coctosinue "uctuHHO" (OTMETHM, YTO Ha BHIIICTIPUBEICHHON AUarpaMMe HeT
CTpEJOK, YKa3bIBAIOIIMX Ha OUT 6 B perucTpe 3ampoca akTUBAMN QYHKIUHN - OUT 6 Bceraa
AKTHBCH).

ITocnenyromuii NocaeA0BATENBHBIN OIIPOC, IPOBOAUMBINA MPUKIIAAHON IPOrPAMONH,
MpHUBENET K YCTAHOBJICHHUIO TOTO, YTO MPUOOP SBISJICS 3alpalliiBalonIM YCTPOHCTBOM
(mpu moBTOpHOI# ycTaHoBKe RQS Ha "noxHo" 3Hauennem MSS ocraercs "uctuno"), u
BBISIBIICHHIO, KOTOPBIH M3 CyMMapHBIX OUTOB HMeeT 3HaueHue "uctuHHo". Komanna *STB?
SKBUBAJICHTHA KOMaH/I€ Ha II0CJIEA0BaTEbHbIN OIIPOC, '€ 0CIIEeI0BATENIbHBIN OIIPOC
HEZIOCTYIIEH.

Ycnosusi peaucmpa cobbimuti

CymMapHbie OUTBI pa3psiia COOBITHS HAIIPABIISIIOT NPUKIaHYI0 IPOTpaMMy BHH3 110
CTPYKTYpE K IPUYMHHBIM COOBITHSM.

ESB u MAV senstorcs crangaptabiMu ¢ysakiusivu IEEE-488, mogpoOHO onvicaHHBIMA B
nokymenTe "Instrument Status Reporting IEEE 488.2 basics" (Ocnossl ctangapra IEEE
488.2 nns otuetoB o craryce mpubdopos), OSS u QSS sBrstoTCA QYHKIUSIME CTPYKTYPHBI
SCPI, onucanneimu B "Instrument Status Reporting SCPI Element" (Onement SCPI otuera
0 cTaTyce IpudopoB).

LHocmyn yepes npuknadHyro npozpammy

PucyHok B Havajie JaHHOTO HOapa3aeia JaeT IPUMEP OCHOBHOI'O PErHCTPa COCTOSHHS
COOBITHS:

e AKTHBalHUA COOBLITHH

OCHOBHOW OTNpeNeTICHHBIA CTAHIAPTOM PETUCTP COCTOSHUS COOBITHSI HMEET BTOPOU
PETHUCTp aKTUBAIMK COCTOSIHUS coObITHs. [Iporpammuas komauaa (*ESE phs Nrf)
MOJKET HICTIONIb30BaThCS IS 3aJaHUS CTaTyca OMTOB B peTUCTpe akTuBanud. [Ipu aTom
AKTUBUPYIOTCS U I€3aKTHBUPYIOTCS COOBITHS, KOTOPHIE YCTAHOBAT 3HAUCHUE
"HCTHHHO" TSI CyMMapHOTO OWTa TJIABHOTO PETHUCTpA.

e CyuTpIBaHHE PerucTpa aKTUBALMHU

Komanna 3ampoca (*ESE?) mo3BosseT mprKIIagHON IpOorpaMMe CUUTHIBATH COCTOSTHUC
perucTpa akTHBAIWH, U TIO3TOMY HAaXOJUTh, KAKAE COOBITHSI aKTUBUPOBAHBI [T OTYETA.
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e CyuThIBaHHME OCHOBHOTO pPerucrpa

Hpyras komanga 3ampoca (*ESR?) cunTeiBaeT cOCTOsSHIE OCHOBHOTO OTIPEIEIIEHHOTO
CTaHAAPTOM PETUCTPa, YTOOBI OMPECTUTh, KAKUE COOBITHS MPOM3O0LLTH (HapuMep,
BBI3BAJIM YCTaHOBKY 3HaUCHHS "MCTHHHO" [ cyMMapHoro outa). [Ipu ureHnn 3Toro
perucTpa OUMILAIOTCS BCE €0 OUTHI.

e Ortuer 0 cOOBLITHH

Ecnu HeoOXoauMO HaNpaBUTh OTYET O COOBITUH uepe3 SRQ, To ee COOTBETCTBYIONIHIA
AKTUBAIUOHHBKINH OUT OyJIeT UMETh 3HaUYeHUE "UCTHHHO", (MCIob3yst Homep Nrf ).
Kaxplii OUT B ONIPEIEICHHOM CTaHAAPTOM PETHUCTPE OCTACTCS B COCTOSIHUU "JIOKHO",
MOKa He TIPOU30MJIET Ha3HAYCHHOE €My COOBITHE, U €T0 COCTOSIHUE H3MCHHUTCS Ha
"MCTUHHO" U OCTAHETCsI TAKOBBIM JI0 ero cOpoca komanaoir *ESR? unu *CLS. OT0
BBI30BET MEPEX0]] CYMMapHOTO OMTa PETUCTPa B PA3PsIe COOBITHS TaK:KE B COCTOSTHUE
"uctuHHO". Ecnit 3TOT OMT akTUBHPOBaH, To OUT 6 paspsna coobitus (MSS/ RQS)
OyZeT yCTaHOBJICH Ha 3HaYCHUE "UCTUHHO", ¥ MpUOOp nepeBeneT TMHUI0 SRQ muHbI
IEEE-488 B cocTosHue "HCTUHHO".

e Peructpsl coctossnust SCPI

Oba peructpa cocrostausi SCPI paboTaoT 0AHOTUIIHO, UCTIONB3YS COOTBETCTBYIOLIIE
KOMaH/Ibl IPOrPaMMBI JUI aKTUBAILIMU PETHCTPOB, U KOMaHABI 3ampoca Jis
OTIpeENICHNsI COCTOSTHUS perucTpoB (B moaenu 6100B atu peructps! He
UCIIOJIb3YIOTCS).

e [locaenyrouiee neicreue

Taxum 06pazom, pa3pabOTUHK MPUKIATHON IPOrPAMMBI MOKET THOO0 aKTHBHPOBATh
nr000e Ha3HaYeHHOE COOBITHE, YTOOBI OHO BhI3Baso SRQ, 1160 Het. KonTpomnep
MOXeT OBITh 3alIPOrPaMMHUPOBAH Ha CUNTHIBAHHE Pa3psiia COOBITUS, HCIIOIb3YS
MOCJIE0BATENBHBIA OMPOC IS CYUTHIBAHUSI PETHCTPa Paspsiia COOBITUS K HCTUHHOTO
oura cymmupoBanus (ESB nnn MAV). 3atem npukiagHas nporpaMma UCCIEAyeT
CTPYKTYPY COOTBETCTBYIOIIETO COOBITHS, [TOKa HE OyeT 00HAPYKEHO IPUIMHHOE
coObiTre. [TogpoOHbIE CBEAEHHS 0 KaXKIOM PETHCTPE IPUBOIATCS B CIIEIYIOIIUX
naparpadax U B ONMCaHUIX KOMaHI.

5-29. OcHoebl cmaHOapma IEEE 488.2 dnss om4yemoe o

5-30.

cmamyce npubopoe

Modenb IEEE 488.2

PaccmatpuBaercs monens IEEE 488.1 B pacmmpenHoli cTpyKType ¢ 6oiiee onpeneneHHbIMH
npaBUIaMu. DTH MpaBHia MPUBOIAT K HUCIOIB30BAHHUIO CTAHJAPTHBIX OOIIUX COOOIIECHUH U
peaycMaTpUBalOT anmnapaTHO-3aBUCUMbIe co00meHns1. OCOOEHHOCTh CTPYKTYPBI COCTOHUT
B UCIIOJIb30BAHUHU PETUCTPOB COOBITHI, KQKIOTO CO CBOMM aKTHBHPYIOLIMM PETHCTPOM, KaK
nokasano B paznene "[lonxyuenue nHGOpPMAaIK O COCTOSIHUM yCTpoiicTBa'.
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5-31.

5-32.

ModenbHasi cmpykmypa npubopa

Cranmapt IEEE 488.2 obecrieunBaeT pacuiMpeHHYI0 HEPAPXHUECKYIO CTPYKTYPY C
paspsaoM cOOBITUS B BEPILIUHE, ONPEACISIIOMIIM ero OuThI 4, 5 1 6 ¥ UX UCHOIb30BaHKE B
Ka4eCTBE CBOJKHM AJISl ONPEICICHHON CTAaHAAPTOM CTPYKTYPBI COOBITHH, YTO TOJKHO OBITH
BKJIIOUEHO, €CJIM yCTPOICTBO MPETEHIyeT Ha COOTBETCTBUE CTaHIApTy. B mpubope 3tu
OWTBI UCTIONB3YIOTCS COTTIACHO CTAHAAPTY.

butet 0, 1, 2, 3 u 7 noctynHs! a7 pa3paboTurKa yCTPONUCTBA, OUTHI 3 U 7 UCTIOIB3YIOTCS B
npubope, U OHM oTpeAenstoTcs cornacHo ctangapty SCPI. PaspaboTunk mpukimagHon
MPOTrPaMMBbI JOJKEH OHMUMATh, YTO KOria Obl IPUKIagHAas IporpaMMa HU CUUTaNa pas3psit
COOBITHS, OHA MOKET TOJBKO NPUHUMATh KPAaTKHE CBOJKH TUIIOB COOBITHH, a AJIs
MOJYYEHUS MOAPOOHBIX CBECHUI O CaMUX COOBITHSAX MOTPEOYIOTCS JanbHEeHIIHe
cooOmmeHus ¢ 3anpocamu. Hanpumep: cnenyromuii 0aiiT UCTIONB3yeTCs IS PACKPBITHS
paspsiga coOBITHS IO CBOJKE B 5 Oute.

Pezucmp pa3psida cobbimusi

B aT0li CTpyKTYpE pa3psia COOBITHS COACPIKUTCS B PETUCTPE pa3psiaa COObITUS; OUTHI
MIPUCBANBAIOTCA CIEIYIOMUM 00pa3oM:

e Bits (outn1): 0 (DIO1), 1 (DIO2) u 2 (DIO3) He ucnonb3y0TCs B pa3psaae COOBITHS
nHcTpyMeHTa. OHU BCerjia IMeI0T 3HaYeHHe "oKHO".

e Bit 3 (0uT 3) cyMMuUpYeT COCTOSIHUE COMHUTENBHBIX JAHHBIX CTaTyca, CONEP KAIIUXCS
B pErucTpe COMHUTENBHOTO cTaTyca (QSR), OUTBHI KOTOPOTO MPEACTABISIOT
onpenenennsie B SCPI u anmapaTHO-3aBUCUMBIE yCIIOBHS B ipudope. but QSS
SIBIIIETCS] HCTUHHBIM, eci 1aHHble B QSR conepxaT oAMH WM HECKOJIBKO aKTHBHBIX
OWUTOB, KOTOPBIE SBIISIOTCS] ICTHHHBIMU; HJIH JIOKHBIM, KOT'JIa BCE aKTHBHBIE OUTBI 3TOTO
OaiiTa siBystrotest JtoskHbIME. Ctannapt SCPI onpenensier QSR u ero nannsie (He
ucnomas3yercs B 6100B).

e Bit 4 (ourt 4) (DIOS) - onpenenennsiii cornacuo IEEE 488.2 6ut noctynHoctu
coobmienust (Message Available Bit, MAV).

butr MAYV cnoco6cTByeT CHHXpOHU3aUK HHPOPMAIIMOHHOTO 0OMEHa ¢
KOHTposuiepoM. Ero 3HaueHne MCTUHHO, €CJIM COOOILEHHE TIOMEIEHO B BEIXOTHYIO
ouepens (Output Queue), u J10XKHO, eciiu ouepeapb mycra. Oomias komanaa *CLS moxer
BBITIOJIHATH OYHCTKY BBIXO/IHOM ouepenu (Output Queue) u 6ut 4 MAYV peructpa
paspsiia COOBITHSL;, €CJIM OH OTIIPABIISICTCS HEMEJICHHO BCJe] 32 MMPU3HAKOM KOHIIA
cooOeHust mporpaMmmel Program Message Terminator.

e Bit 5 (out 5) (DIO6) - onpenenennsiii cornmacHo craunapty IEEE 488.2 6ut cBoaku
coobrtus (Event Summary Bit, ESB).

OtpaskaeT coCTOsIHUE pa3psiia COCTOSIHUS COOBITHH, COAEPKALLETOCS B PETUCTPE
cocrostHus coObITuii (ESR), 6UTHI KOTOPOTO MPECTaBIAIOT 3aJaHHBIE B CTaHAAPTE
IEEE 488.2 ycnoBus B yctpoiictBe. but ESB sBnsiercs nuctunubiM, ecinu 60aiT B ESR
COJZCPKUT OJIMH MJIM HECKOJIBKO aKTHBHBIX OUTOB, KOTOPBIE SBISIFOTCS MICTUHHBIMHE; W
JIO’KHBIM, KOTJ[a BCE aKTUBHBIE OMTHI 3TOT0 OaiiTa ABISIOTCS JIO)KHBIMH.
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5-34.

5-35.

5-36.

e Bit 6 (ourt 6) (DIO7) npexncrasnser codoit coobmenue Master Status Summary (MSS),
Y IPUHMAMAET 3HaueHHe "MCTHHHO", eclii oAuH 13 O6uToB ¢ 0 1o 5 wim OuT 7 umeer
3HaueHue "uctuHHO" (OuThHI 0, 1 U 2 Bcerjja UMEIOT B IpUOOpe 3HaUCHUE "JI0XKHO").

e Bit 7 (our 7) (DIO4) npeacrasnser codoit onpenenenusiii SCPI 6ut Operation Status
Summary (QSS).

[IpencraBnger coboii CBOAKY JaHHBIX, COAEPIKAIINXCS B PETHCTPE COCTOSHHUS
¢yHkunonuposanus npudopa (Operation Status, OSR), GUTBI KOTOPOTO COOTBETCTBYIOT
MPOTEKAIOUINM B IaHHBII MOMEHT B ipubope npoueccam. but OSS sBisiercst
WUCTHHHBIM, eciiu 1aHHble B OSR comepskaT oIMH WM HECKOJNBKO aKTUBHBIX OMTOB,
KOTOPBIC SBJISIOTCS HCTUHHBIMU; MITH JIOXKHBIM, KOT/1a BCE aKTUBHBIE OUTHI 3TOTO Oaiita
sBistroTCs ToxHBIMA. OSR He ucnons3yercs B Mmonenu 6100B.

UmeHue peaucmpa pa3psida cobbimusi

[To obmemy 3ampocy: *STB? cunThiBaeTCs TBOMYHOE YHCIIO B PETUCTPE pa3psiaa COOBITHS.
OtBet umeeT GopMy AECATHYHOTO YUCIA, TPEACTABIAIOLIETO COOO0M B3BEILICHHBIX
JBOMYHBIX 3HAYCHUH B aKTUBUPOBAaHHBIX OMTax peructpa. B mpubope B3BeIIeHHBIE
JBOWYHBIC 3HaueHus B 6utax 0, 1 u 2 Bcerga paBHBI HYJIIO.

Peaucmp 3anpoca akmugauuu ¢byHKyUL

Peructp SRE npencrasisier co0oi cpelicTBO, UCTIOIB3YyEMOE MPUKIIATHOM TPOrpaMMON st
BBIOOpA, MyTEM aKTHUBAIIMN HHAMBHIYAIBHBIX CyMMapHBIX OUTOB pa3psia coOBITHS, TE
THTIBI COOBITHH, KOTOPBIEC JOJDKHEI IPHBECTH K BIpaboTke B mpubdope 3anpoca RQS. On
COZCPKUT U3MEHSIEMOE TTOJIb30BATEIIEM H300pakeHHE paspsiia COOBITHUS, T/Ie KaXKIbIi OUT
CO 3Ha4eHHEeM "MCTUHHO" aKTHBHPYET COOTBETCTBYIOIINK OUT pa3psaaa COOBITHS.

O6mias komanaa nporpammbl: *SRE phs Nrf Bemmonasier Beioop, rae Nrf npeacrasiser
cO0O0H NIECSITUIHOE YHCIIO, IBOUYHBIA BUJI KOTOPOTO SIBISIETCS TPEOYEMBIM OUTOBBIM
1abJIOHOM B aKTUBUPYIOIIEM OaifTe.

Hampumep:

Ecm RQS Tpebyerces, TonbKo KOTa MPOUCXOAMT ONpPEAeTICHOE CTaHIapTOM COOBITHE U
KOTJ]a COOOIIEHUE TOCTYITHO B BBIXOJHOU ovepenu, To Nrf ToKHO OBITh yCTaHOBJICHO Ha
48. IsonmuHoe npeacraieHue 3toro uncia ectb 00110000, To ects 6uT 4 wim OUT 5, Koraa
OHU UMEIOT 3HaueHue "UCTHHHO", creHepupytoT RQS; HO ¢ 3TUM mpeacTaBieHHeM, Jaxe
ecnu 6ut 3 umeet 3HaueHue "ucTuHHO", 3anpoc RQS He 6yzaer co3nan. [Ipubop Beerna
MpucBanBaeT 3HaueHue "moxHo" outam 0, 1 u 2 pa3psina coObITHS, TOATOMY OHM HUKOTA
HE MOTYT c03/1aTh 3ampoc RQS, HE3aBUCUMO OT COCTOSHUS aKTHBAIIUH.

CuumbigaHue peaucmpa 3arnpoca akmusauuu yHKyUL

[o o6memy 3ampocy: *SRE? cuntsiBaeTcs nBondnoe uucio B peructpe SRE. OtBer umeer
(hopMy ECATHYHOTO YKCIIa, IPEIICTABNISIONIEIO COOOM B3BEIICHHBIX IBOMYHBIX 3HAUCHUI B
peructpe. B3pemenHbie 1Bon4HbIe 3HaueHUs OutoB 0, 1 u 2 Bceraa paBHbBI HYJIIO.

OnpedeneHHsblil e IEEE 488.2 Peaucmp cocmosiHusi cobbimuti

Peructp cocTosiHUSI COOBITHIT COAEPIKUT Pa3ps COCTOSHUS COOBITHI, COCTOSIINN U3 OUTOB
COOBITHH, KaXIbI U3 KOTOPBIX OTCHUIAET K COOTBETCTBYIOIIECH KOHKPETHOW WH(OPMAITHH.
Bce Outh siBisitoTes "OMTaMu 3aKpeIICHHS B TAMSATH'', TO €CTh, TIOTYYHB 3HAUCHUE
"HCTUHHO", OHU HE MOT'YT BEPHYTHCS B COCTOSIHUE "JOKHO" O OUMCTKHU pPErucTpa. ITo
MTPOUCXOANT aBTOMaTHIECKH, KOTJ]a OH cuuThIBaeTcs 1o 3anpocy *ESR?. O6mas komanaa
*CLS ountiaer perucTp COCTOSHUS COOBITUI U CBS3aHHYIO C HUIM O4Yepellb OIIMOOK, HO He
PETUCTp aKTUBAIIUU COCTOSHUS COOBITHS.

OTMeTnM, 9TO, TOCKOJIBKY OUTHI SABJIAIOTCS "OUTaMH 3aKPETJICHHS B AMATH'', HEOOXO0IUMO
CYHATATh COOTBETCTBYIOIINH MOJYNHEHHBIN PETHCTP CTPYKTYPHI COOBITHIA, C TEM YTOOBI
OYHUCTHTH €r0 OWUTHI U TIO3BOJIUTH HOBOMY COOBITHIO U3 TOTO YK€ HCTOYHUKA OBITh

5-17
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OTIIPABJICHHBLIM B OTYCT.

buter perucrtpa CoOCTOsIHNA COOBITHI HA3LIBAIOTCSA B COOTBETCTBUU CO CJICOYIOIIUM
MHEMOHUYCCKUM MMPaBUIIOM:

But 0 Onepanus 3aBepmieHa (Operation Complete, OPC).

OToT OUT MpuHUMaeT 3HaueHne "ucTuHHO", Tonbko eciau *OPC Obu10
3arporpaMMHUPOBAHO U BCe BEIOpaHHBIC M OTIOKEHHBIE OTlepanry ObIIIM 3aBEPILCHEI.
[Mockonbky npubop paboTaeT B OCIEAOBATEILHOM PEKUME, €T0 MOJIE3HOCTD
OTrpaHHYEHA PETUCTpaLlel 3aBepIleHrs JIMHHBIX ONepaluil, TAKUX KaK caMOIpOBEpKa.

Bit 1 (ouT 1) IIpoBepka 3anpoca (Request Control, RQC).
JtoT OuT B pubope He ucnonssyercs. Ero 3Hauenue Beerna "noxHo".
Bit 2 (6uT 2) Ommbka 3anpoca (Query Error, QYE).

3nauenne QYE "uctuHHO" 03HaYaeT ,yTO MpUKIIaAHAsA IporpamMma cienyer
HETMOAXOSIEMY IPOTOKOIY 0OMeHa COOOLICHUSIMH, YTO IPUBOIUT K CICAYIOMINM
CUTYaLUsIM:

e VYcaosue npepbiBanus (Interrupted Condition). Korna npubop He 3aBeprmin
BBIBOJ OTBETHOTO COOOILIEHHS Ha 3allpoC MPOTrpaMMBbl, ¥ ObLT MPEepBaH HOBBIM
co00IIeHNEM POTrPaMMBI.

e VYcaoBue He3aBepmenusi. Koraa npukiagHas nporpaMma MeITaeTcs IPOYUTATD
OTBETHOE coobLIeHne ¢ Tprudopa Oe3 mpeABapuTeIbHON OTIPAaBKU Ha IPUOOP
MOJTHOTO COOOIIEHUS C 3aIIPOCOM (B TOM YHCIIe MPU3HAKOM KOHIIA COOOIIECHHS
MIPOrpaMMBl).

e VYcaoBue Tynuka. Korga BXogHOH 1 BRIXOAHOH Oy(ephl 3al10JIHEHB, a aHATU3aTop
1 KOHTPOJIb BBITIOIHEHHS 3a0JIOKUPOBAHBI.

Bit 3 (6ut 3) Anmaparno-3aBucumas omubOka (Device Dependent Error, DDE).

DDE ycraHaBIHBaeTCs Ha uCmMuHHO, KOTIa OOHApy)KeHa BHEIIHSS oInOKa B pabote, U
COOTBETCTBYIOIIECE COOOIEHUE 00 OIMOKe T00aBIseTCs B 04epeab omuook. CM.
HWKECTenyIolIee IpuMedanue 00 ouepeiu OIMnOOK:

Tpumeunanue 06 ouepedu owubox

Ouepeds oumubok npedcmasisnem cobol NoCie008amenbHY0 CHEK08YI0 NAMIMb.
Kaoicooii nepedasaemoti owudxe npuceausaemces Homep no CRUCKY U K Hell
npuIaeaemcs NoSACHUMenbHoe cooowere, KOmopoe 6600UMcsL 8 ouepedb OUUOOK,
Ko020a owubka npoucxooum. Ouepedsb CUUMbIBAEMCS YHUUIMONCEHUEM CYUTNAHHBIX
3anucetl, N0 NPUHYUNY RAMSIMU 0OPAMHO20 MA2A3UHHO20 MUNA, C UCNOTIb308AHUEM
komanovwl sanpoca SYSTem:ERRor? 0ns noayuenust Ko008020 Homepa U
coobuenusl.

Ilpu nosmopnom npumenenuu 3anpoca SYSTem:ERRor? nociedosamenvro
CUUMBIBAIOMCS ANNAPAMHO-3A8UCUMbBLE, KOMAHOHbIE OWUOKU U OUUOKU
8bINOJIHEHUSL, BNIIOMb 00 0CB0D0JICOCHUS Ouepedl, Ko20a Oydem 8036PaAUeHO
coobwenue "llycmo (Empty)"” (0, "No error")

Pexomenoyemces nociedosamenbHo cuumsléams cooouienuss uz ouepeou oumudoK
00 nonyuenus cooougenus "Empty". Ilo obweti xomanoe *CLS ouepeow
ouuaemcs.

Bit 4 (6ut 4) Ommoxka Beimonuenus (Execution Error, EXE).

CoobuieHue 06 ommbKe Co3/1aeTCs, €CIH MOTyuYeHHas! KOMaHa HEe MOXET OBbITh
BBIMOJTHEHA, B CHITY COCTOSIHUSI YCTPOUCTBA MIIH BBIXO/1a TTAPAMETPOB KOMAHIbI 32
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JonycTuMble Tpanuisl. COOTBETCTBYIOIIEE cooOIIeHre 00 ommnoKke 100aBiseTcs K
ouepe/u OIIUOOK.

CM. BhIIlIE TPUMEUAHUE 00 OYepeIu OIIHOOK.
e Bit 5 (6urt 5) Omubka komanae! (Command Error, CME).

CME npowucxoauT, Korja mojydeHHas KOMaHa UIMHbI HE YAOBIETBOPSET OOLINM
npasuiaM cuHrakcuca IEEE 488.2 unu cuHTakcucy KoMaHA yCTpONCTBa,
3alporpaMMHUPOBAaHHOMY B aHallM3aTope uHTepdeiica npudopa, ¥ IOITOMY He
pacmo3HaeTcst Kak JonmyctiuMasi komanaa. CooTBeTCTBYoIee cooduieHne 06 ommoke
no6aBiseTcst K ouepenu omuooKk. CM. BbIlIe IpUMeYaHue 00 ouepean OUTHOOK.

e Bit 6 (out 6) 3anpoc monb3oBarens (User Request, URQ).
3toT OUT He ucnoib3yercs. Ero 3HaueHune Bceraa "moxHo".
e Bit 7 (our 7) [Iuranue npudopa skiouyeHo (Instrument Power Supply On, PON).

3HaueHUe STOro OUTa yCTaHABIMBACTCS Ha "UCTHHHO", TOJBKO KOTJIA JIMHUS TUTAHUS
mpuOOpa TONBKO YTO MOKITFOYCHA.

Byner mu SRQ renepupoBatbcst mpyu ycTaHOBKE 3HaUeHHs "MCTHHHO" 1 Outa 7,
3aBUCHT OT paHee 3amporpaMMupoBanHoro coodmeHust Power On status Clear (Copoc
coctosiHus nipu BKiIroueHnu nuranus, PSC) *PSC phs Nrf:

e Ecmnu 3nauenne Nrf paBHo 1, peructp "AKTHBAIUS COCTOSHUS COOBITUS" JOIKEH
OBITH OYMILECH MTPY BKIIOUEHUN UTaHuA, T03ToMy PON He I0KeH BbI3BIBATh
renepanuio 6uta ESB B peructpe paspsina coObITHS, U IPH BKIIIOYSHUH TUTAHUS HE
Oyner umeTh Mecto SRQ.

e Ecmu 3nauenne Nrf paBno 0, u ecnut peructp "AKTHBAIMsI COCTOSHUS COOBITUS "
nuMeeT 3HaueHue outa 7 "UCTUHHO", a perucTp "3anpoc akTuBauu GyHKUIUI"
uMeeT 3HaueHue OuTa 5 "MCTHHHO"; TO MPH BKIIOUCHUH MUTAaHUs (M3MEHEHHH C
"Power Off" Ha "Power On") Oyner crenepupoBad SRQ. 3T0 BO3MOKHO TOJIBKO
BBHJIy TOTO, YTO YCJIOBHUSI aKTUBAL[MK PETUCTPA COAEPIKATCS B IHEPrOHE3aBUCUMOM
MaMsITH ¥ BOCCTAHABIMBAIOTCS MPH BKIIOUEHUH MUTaHUs. JTa QyHKINS
BKITIOYAETCS, YTOOBI IIO3BOJIUTH MPUKIIAIHON IPOrpaMMe 3a1aTh YCIOBHSI, TAKHE
YTO MPH MTHOBEHHOM OTKJIFOUEHHU MUTAHHSA C TTOCIEIYIOIUM BKIIOYEHUEM (YTO
MOJKeT COPOCUTH porpaMMHpoBaHue mpudopa) Oyner coznaBarbest SRQ.

YrtoOrI 3TO 06ecieunTh, OUT 7 perucTpa COCTOSHUSI COOBITHI JOMKEH MOCTOSHO UMETh
3Hauenue "uctuHHO" (mocpencrsoM *ESE phs Nrf, rae Nrf >128); 6ur 5 peructpa
aKTHBALUH COCTOSHUS COOBITUS TOJDKEH MOCTOSIHO UMETh 3HAUeHUE "HCTHHHO"
(mocpenctBoMm komaHasl *SRE phs Nrf, roe Nrf Haxoaurcst B 0o1HOM U3 Tuama3oHoB 32
- 63,96 - 127, 160 - 191 umu 224 - 255); COpoc cOCTOSHUSI IPY BKIIOUECHUN THTAHHS
JoJDKeH ObITh oTKI0ueH (rmocpenctsoM *PSC phs Nrf, roe Nrf = 0); u peructp
COCTOSTHHSI COOBITHI JOJDKEH CUUTBIBATHCS C 3aTUPaHUEeM HEMEIJICHHO Beien 3a Power
On SRQ (mocpencrom obmiero 3anpoca *ESR?).

Peaucmp akmusayuu cocmosiHusi cmaHOapmHbIx cobbimuli

Peructp ESE npencrapnsieT coboit cpeAcTBO IS MPUKIAIHOW TPOTpaMMBbl BEIOUPATh, U3
MO3ULKI OUTOB B ONPEEIEHHOM CTAaHAAPTOM Pa3psiie COCTOSIHUS COOBITHH, T€ COOBITHS,
KOTOpBIE, €CITH OHU HCTHHHBI, TPUBEAYT K ycTaHOBKe OuTa ESB Ha "ncTiHHO" B paspsne
co0bITHA. OH COAEPXKUT U3MEHSIEMOE IT0JIb30BaTENIEM H300pakeHHE Pa3psiia COCTOSHHS
CTaHJAPTHBIX COOBITHH, T/Ie KaXIblii OUT CO 3HaUEHUEM "UCTHHHO" aKTUBUPYET
COOTBETCTBYIOIIMI OUT pa3psia COCTOSHHUS CTAHAAPTHBIX COOBITHI.

Komanna nporpammsr: *ESE phs Nrf BemmonasieT Bei0op, rae Nrf mpencrasiser cobon
JECATUYHOE YUCII0, KOTOpoe, OyaydH mpeoOpa3oBaHO B IBOMYHOE, CTAHOBUTCS TPEOYEMbIM
OWTOBBIM IIA0JIOHOM B aKTUBUPYIOIIEM Oaiite.
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Hampumep:

Ecnu 6utr ESB nomkeH npuHUMATh 3Ha4€HHE "HCTHHHO" TOJIBKO, KOTAa IPOUCXOANUT
ommOKa BBITIOJHCHHS WM anapaTHO-3aBUCHUMast onuOka, To Nrf 10/mKHO OBITh
yCTaHOBJICHO Ha 24. /IBonuHoe npeactasinenue ectb 00011000, moaromy Out 3 wnm our 4,
KOT'Jla OHU UMCIOT 3HaueHUe "MCTUHHO", 3a1ayT 3HaueHue "uctuHHo" outa ESB; onHako,
xorma outel 0 - 2 Wik 5 - 7 UMeroT 3HadeHusa "HcTUHHO", 3Hauenne 6uta ESB ocTtanercs
"1moxHO".

5-38. UYmeHue peaucmpa paspeuweHusi cmaHdapmHbix cobbimudi

[To obmemy 3ampocy: *ESE? cunteiBaetcs gpondnoe uncio B peructpe ESE. Oteet nmeer
(hopMy IECSATUYHOTO YHCIa, IPEACTABISIOMIEr0 cO00M CYyMMY B3BELICHHBIX JBOUYHBIX
3HAYEHUH B PETHUCTpeE.

5-39. Ouepedb owubok

[Tpu oOHapy)eHuH OIUOOK B MPHOOPE OHU TIOMEIIAIOTCS B O4epeb 00paTHOTO
Mara3MHHOI'O THIIA - ouepeib omnOok. OHa COOTBETCTBYET (hopMary, OMUCAHHOMY B
Cnpasounuke no komanoam SCPI (mom 2), enasa 19, napaepagh 19.7, XOTS BBISBIAIOTCS
TOJIbKO OIHOKK. B ouepenu onmmbok 0ToOpaskarOTCsl TPU THIIA OLUTHOOK: KOMaHIHBIC
OIHOKH, OMIMOKH BBITIOJIHCHUS U allllapaTHO-3aBUCHMBIC OIIUOKH.

Oqepem) CUUTBIBACTCA C YHUYTOKCHUCM CUUTAHHBIX 3an1/1ce1>'1, KakK OIIMCaHO B CHpaBO‘IHHKe
o koMauaaMm SCPI, npu nomomu komans! 3arpoca "SYSTem:ERRor?". Io sToit
KOMaH 1€ BBIJIal0TCS KOJOBBIA HOMep U coobiieHue 06 omudke. 3anpoc SY STem:ERRor?
HCIIOJIB3YETCA IJId CYUTBIBAHUA OIHI/IGOK B 04Y€pCau BILUIOTH OO0 OCBOGO)KJIGHI/ISI ouepean
(vxorma O6ymet Bo3BparieHo coobmenne "0, No error").

5-40. Omyem o cmamyce npubopa - dnemeHmbi SCPI

5-41. [JaHHbIe obuie2o xapakmepa

[Tomumo cozmanus otdera o craryce IEEE 488.2, mpubop paboTaer ¢ perucrpamu
cocTostHAA (YYHKITMOHUPOBAHUS 1 COMHHUTEIHHOTO CTaTyca MprOopa Mpy OMOIIH KOMaH]]
Condition, Event u Enable.

Texymue onepanny mpudopa 1 Ka4ecTBO Olepannii 0TOOpakaroTCs B TOTOTHATEIHLHOM
cTaryce.

CTpyKTypa 3THX JABYX PETHCTPOB, & TAKXKE MIPUPOA COOBITHIA, O KOTOPBIX HUET pedb B
oTJyeTax, MoAPOOHO MpeIcTaBiieHa B CXeMe B Hadase pasnena "OnpeaeneHHble CTaHIapTOM
¢byaxaun IEEE 488 u SCPI". JlocTym K 3TUM perucTpam HoIpoOHO OMUCAH B TIOJICHCTEME
STATus paznmena "SCPI Commands and Syntax" (Komauasr u cuatakcuc SCPI).

5-42. Pea2ucmpbi cocmosiHusi SCPI

5-20

Coctosaust SCPI nensitesa Ha 1Be TPYMIIbI, U1 KOTOPBIX CO3JAI0TCSI OTUETHI U3 PETUCTPOB
cocTosiHUS (PYHKIIMOHUPOBAHUS 1 COMHUTENBLHOTO cTaryca. Kaxkaplit peructp cocTosHus
“MeeT COOCTBEHHBIN PEruCTp aKTUBALUK, KOTOPBII MOXKHO MCIIOJIB30BaTh KaK MacKy JUIs
AKTHBALMM OMTOB B PETHUCTPE CAMOTO COOBITHIA, TOZOOHO TOMY, KaK 3TO CAEIaHO KOMaHI01
*ESE nns peructpa coctosHus ctannapTHbx coobituid (ESR).

Kaxaplit peructp coCcTOSHUS CBsI3aH CO CBOUM COOCTBEHHBIM TPETHUM PETUCTPOM YCIIOBHH,
B KOTOPOM OWTHI He "CKJIeeHBI", a YCTAaHOBJICHBI M COPAChIBAIOTCS IIPH U3MEHEHUHU
BHYTPEHHUX yCIIOBU.

KaxpIM perucTpoM akTHBallM¥ MOKHO YIIPABIATh, YTOOBI 33/1aTh €r0 MAaCKy JUIs
aKTUBAIMH BEIOpAHHBIX OUTOB B COOTBETCTBYIOIIEM peructpe coosituii. Ko Bcem
peructpam (COOBITHH, AKTUBALIMN H YCIOBUI) MOXHO OOpPATUTHCS C TIOMOLIBIO
COOTBETCTBYIOILIETO 3arpoca Uil OTOOpaKeHUs cTaryca uX OUTOB.



,aucmaHuUOHHoe ynpaeJsieHue 5
A3bIk npogpammuposaHusi SCPI.

5-43. CocmosiHusi SCPI, nodnexauwue y4yemy

B Mozenu 6100B 00bIYHO HE UCTIOIB3YETCS PETUCTP COOBITHI COCTOSHUS
(YHKITHOHUPOBAHUS, OJIHAKO OH UCIIOIB3YETCs JIJIS allllapaTHOTO 00ECIICUCHHUS, HAaTlpuMep,
JUTS OTIIIMY CUETYHMKA SHEPTUH/TaliMepa.

5-44. A13b1Kk npoepammupoeaHusi SCPI.

S3bik Standard Commands for Programmable Instruments (CrangapTHeie KOMaHABI IS
nporpaMMupyemMsix mpuoopos, SCPI) - 3To A3bIK ynpaBieHus: IpuOOpaMu, KOTOPBIi
BEIXOIUT 3a npenensl ctangapta IEEE 488.2 u npennasHayen s cTaHIApTHOTO
yIpaBieHUs MHOXKECTBOM (YHKIHMH mprubopa.

B monenu IEEE 488.2 onpenenensl HaOOPHI 005A3aTEILHBIX O0IMUX KOMaH/ U
JIOTIOJTHUTEIILHBIX O0IIUX KOMaH/I, a TAK)KE METOJ] OTYETa O CTAHJAPTHOM COCTOSHUH. SI3bIK
SCPI, ucnonk3yemblii B IpuOOpe, COOTBETCTBYET BceM 00s13aTebHbIM kKoMaHaM [EEE
488.2, HO HE BCeM JIOMOJIHUTEIBHBIM KOMaHaaM. OH cooTBeTCcTBYeT puHaToMy B SCPI
METOJy OTUeTa O CTaTyce.

ITlpumeuanue

Komanowt na szvike SCPI, neped komopvimu cmoum 36e300uxa (Hanp.,
*CLS), aensiomes cmanoapmuuimu oowumu komanoamu oas IEEE-488.2.
Coomeemcmaue KOMAHO OUCMAHYUOHHO20 NPOSPAMMUPOBAHUS NPpUOOPa
azviky SCPI obecneuugaem blcoKy0O cmenenb co2naco8aHHOCmu pabomsl ¢
Opyaumu COOmMEemcmayouumMu npubopamu.

Komanner SCPI otnnyatoTcs mpocTOTON B U3YUYEHUH, SICHOCTBIO U JAIOT BOBMOXHOCTb
YIpaBJIsATh MHOKECTBOM (hyHKIMH. [1omHBII epeueHs KoMaH IpuOopa, a TaKKe UX
(GYHKUMY 1 3HAUYCHHS PEACTaBICHBI B ajdaBUTHOM Topsaake B paszaene "Komanas! u
cunrakcuc SCPI". O6mue xomannst IEEE 488, peannzoBanusie B mpubope 6100B
Electrical Power Standard, a Takxxe nHpopmarus o padbore ¢ HUIMH HaxXOIsATCs B pa3zese
"O01mure KOMaH bl U 3a1POCHI”.
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5-45. KomaHObI u cuHmakcuc SCPI

5-46. Kpamkoe u3noxeHue komaHO SCPI

KnioueBoe cnoBo

dopma napameTpoB

MpumeyvaHusn

CALibration
:SECure
:PASSword

EXIT

:PHASe<x>

:VOLTage
:RANGe

:RANGe?
:ACTual

:FREQuency?
:TARGet

‘TRIGger?

:STORe
:DUMP?

<spd>

<dnpd>, <dnpd>

[<cpd> {LOW | HIGH}]
<dnpd>,<dnpd>

<dnpd>[,<dnpd>,<dnpd>,<dnpd>,<dnpd>]

McnonbayeTcsi Ans Bxoaa B peXxuM kanvbposku:
TpebyeTcsa naponb KanmbpoBKy.

McnonbayeTtcst Ans Bbixoda U3 pexvma
KanMobpoBKM.

<x> - ¢pasa (o1 1 Ao 4): 1 - ocHoBHas chasa.

[unana3oH kanMbpoBku:

<dnpd> = Low limit, High limit (HwkHu1in npeaen,
BepxHuii npepen).

3anpoc ananasoHa kanmbpoBku.

<dnpd> = Amplitude, Angle (AmMnnuTyaa, Yron)

MpumeyaHve: Yron no OTHOLLEHUIO K OCHOBHOWM
hase.

3anpoc Tonbko paboyel 4acToThbl.

<dnpd> = Target point (LleneBas Touka).

Wnn,

<dnpd> =

Point (Touka),

Fund Freq (OcHoBHasi yacTtoTa),

Harmonic (FapmoHuka),

Amplitude (Amnnutyga),

Angle (Yron).

MpumeyaHue 1: Yron no oTHOLIEHMIO K OCHOBHOW
hase.

Mpumevanne 2: Bropas dopma TpebyeTcs Tonbko
Npy U3MEHEHWUU LieNIEBOWA TOYKM.

Cpenatb Aamn Bcex 3anoMyHatoLLmx YCTPOWCTB

ANs aKTUBHOro AnanasoHa:

Point,(<target data>,<actual data>)

<target data> =

Fund, Harm, Ampl, Angle (OcHoBHas YacToTa,
apmonuka, AMnnutyaa, Yron)

<actual data> =

Freq, Ampl, Angle (MactoTta, AMnnutyga, Yron)




HducmaHyuoHHOe ynpaesieHue
KomaHobl u cuHmakcuc SCPI
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KniouyeBoe cnoso

dopma napameTpoB

MpumeyvaHun

:CURRent
‘RANGe

:RANGe?
:VOLTage

:VOLTage(?)
:UNIT?

:ACTual

:FREQuency?

‘TARGet

‘TRIGger?

:STORe
:DUMP?

OUTPut

[:STATe](?)

:ROSCillator
[:STATe](?)

:SENSe(?)

:DEFer(?)
[:STATe](?)
:ACTion

:RAMP(?)
TIME(?)

:RCLock(?)

:VOLTage
:NLIMit(?)

<dnpd>, <dnpd>

[<cpd> {LOW | HIGH}]
<dpnd>, <dpnd>

[<cpd>{ LOW | HIGH }]

<dnpd>,<dnpd>

<dnpd>[,<dnpd>,<dnpd>,<dnpd>,<dnpd>]

<bool> {OFF | ON | 0| 1}

<bool> {OFF | ON | 0| 1}
<bool> {OFF |ON | 0 | 1}

<bool> {OFF | ON | 0| 1}
[<cpd> {APPLy | UNDO}]

{FAST | SLOW}
<dnpd>
<dnpd>

<cpd> {LOW | HIGH}

[Onana3oH kanubposku: <dnpd> = HwkHuiA npegen,
BepxHun npegen.

3anpoc AnanasoHa kanmbpoBKu.

<dnpd> = low limit, high limit (HuxHwWA npegen,
BEpPXHWI nNpeaen).

OtBeT nnbo VOLT (HanpspkeHne), nn6o CURR
(TOK).

Tonbko 3anpoc.

<dnpd> = Amplitude, Angle (AmMnnuTyaa, Yron)
MpumeyaHne: Yron no oTHOLLEHNIO K OCHOBHOW
daze.

3anpoc Tonbko paboyer 4acToThbl.

<dnpd> = Target point (Llenesas Touka).
Nnn,
<dnpd> =

Point (Touka),

Fund Freq (OcHoBHa yacToTa),
Harmonic (FapmoHuka),
Amplitude (Amnnutyga),

Angle (Yron).

[MpumeyaHmne 1: Yron no OTHOLLEHWIO K OCHOBHOM
hase.

Mpumevanue 2: Bropas dopma TpebyeTcs Tonbko
Npy N3MEHEHUN LieNIeBO TOYKN.

Cpenatb Aamn Bcex 3anoMyHatoLLmx YCTPOWCTB
ANA aKTUBHOrO AnanasoHa:

Point,(<target data>,<actual data>), ...
<target data> =

Fund, Harm, Ampl, Angle (OcHoBHas YacToTa,
apmoHuka, Amnnutyaa, Yron)

<actual data> =

YacToTa, AMnnutyaa, Yron
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KnroueBoe cnoso

dopma napameTpoB

MpumevaHusa

INPut
:DIP
‘TRIGger

[SOURCce]
:FREQuency(?)
:LINE(?)
:LOCKed?

:POWer
:UNBalanced?
:STANdard(?)

:BUDeanu?

:FLICker
:STANdard(?)

:TERMinal
[:STATe](?)
:ROUTe(?)

:PHASe<x>

FITTed(?)
:SERial?
:MODel?

:POWer
[\WATTs]?
VA?
:PFACtor?
:BUDeanu?
:FRYZe?
:KUSTers?
:SHEPherd?
:SHARon?
:IEEE?

:VOLTage
[:STATe](?)
:RANGe

:RANGe?
:AMPLitude?

:MHARmMonics
[:STATe](?)
:CLEar
:AMPLitude(?)

<dnpd>
<bool> {OFF | ON | 0 | 1}

[<cpd> { NEMA | IEC }]

[<cpd>{DELTa|WYE}, <cpd>{ P | S| Q | D |PF}]

[<cpd> { STD1|STD2}]

<bool> {OFF [ON | O | 1}
<cpd>{ UPPer | LOWer }

[<cpd>{P|S|Q|D}]

[<cpd>{P|S|Q}]
[<cpd>{P|S|QC|QCR|QL|QLR}]
[<cpd>{P|S|SR|SX|SD}
[<cpd>{P|S|SQ]|SC}]
[<cpd>{P|S|N|SN|P1|S1|Q1|PH]|SH |NH}

<bool> {OFF | ON | 0 | 1}
<dnpd>, <dnpd>

[<cpd> {LOW | HIGH}]

<bool> {OFF | ON | 0| 1}

<dnpd>

[HeT dopmbl 3anpoca]

Tonbko 3anpoc.

<x> - ¢pasa (o1 1 go 4).

1 - ocHoBHas asa.

CepwuiiHbii Homep dasbl.

Homep mopenu dasbl.

<dnpd> = Low limit, High limit

(HwxHuin npepen, BepxHuii npegen).

ABcontoTHas KOHeYHas BbIxogHast

aMmnnutyga. Tonbko 3anpoc.

<dnpd> = CpegHekBagpaTnyHas

aMmnnutyga.




HducmaHyuoHHOe ynpaesieHue 5
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KnrouyeBoe cnoBo Popma napameTpoB MpumeyaHus
:HARMonic<y> <dnpd>,<dnpd> <y> - HOMEep rapMOHWKH.
<dnpd> = Amnnutyna, ®asa.
Mpumeyanve: avnnutyaa -
abcontotHas unu B % - 3aBMCUT OT
3HaveHns UNIT:MHAR:...
:AMPLitude(?) <dnpd> AbcontoTHas unm B %
:PANGIe(?) <dnpd>
:HARMonic<y>? [<cpd> {AMPLitude | PANGIe}]
:ALL? [<cpd> {AMPLitude | PANGIe}] OTBeT nmeeT hopmar csv.
:FHARmonics
[:STATe](?) <bool>{OFF|ONJ0|1}
:CLEar
:FLUCtuate<y>(?) <bool>{OFF|ON|0|1} <y> - HOMep rapMOHUKN.
:ALL? OTBeT B hopmarTe csv.
:MODulation <dnpd>,<dnpd> <dnpd> = Depth, Frequency
(Fny6bwuHa, Yactorta).
:MODulation? [<cpd>{ DEPTh | FREQuency }]
:SHAPe(?) <cpd>{ RECTangular | SINusoidal | SQUare}
:DUTY(?) <dnpd>
:IHARmonics
[:STATe](?) <bool>{OFF|ONJ0|1}
:SIGNal<y> <bool>{OFF|ON|0|1}{,<dnpd>,<dnpd>] <y> = curHan (1 unm 2).
<dnpd> = Amplitude, Frequency
(AmnnuTyga, Yacrora).
:SIGNal<y>? [<cpd>{ STATe | AMPLitude | FREQuency }]
:DIP
[:STATe](?) <bool>{OFF|ONJ0|1}
:ENVelope <dnpd>,<dnpd>,<dnpd>,<dnpd>,<dnpd> <dnpd> =
Change to (13meHuTb Ha),
Ramp in (Moabem),
Duration (AnutensHocTb),
Ramp out (Cnyck),
End Delay (3agepxka koHua)
:ENVelope? [<cpd>{CHANge | RIN | DURation | ROUT |
EDELay}]
‘TRIGger
(INPut(?) <cpd>{ FREE | EONE | EREPeat}
:ODELay(?) <dnpd>
:HOLDoff(?) <cpd>{ PHASe | DELay },<dnpd> <dnpd> eanHuLbl 3aBUCAT OT <cpd>.
:REPeat (?) <dnpd>
:FLICker
[:STATe](?) <bool>{OFF |ON 0|1}
:FREQuency(?) <dnpd>
:UNIT(?) <cpd>{HZ|CPM}
:DEPTh(?) <dnpd>
:PINSt?
:PST?
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KnrouyeBoe cnoso

dopma napamMeTpoB

MpumeyvaHusn

:SHAPe(?)
:DUTY(?)
:EFLicker
[:STATe](?)
:CONFigure(?)
:SPERi0d(?)
:HSIDeband
:HARMonic(?)
:PJUMp

:ANGLe(?)

:STAGe?

:ELAPsed?

:CURRent

[:STATe](?)
:RANGe

‘RANGe?
:VOLTage

:VOLTage(?)
:UNIT?

:EQUivalence

[:STATe](?)
:FACTor(?)

:TERMinal
:ROUTe(?)

:AMPLitude?

:BANDwidth(?)

:MHARmMonics
[:STATe](?)
:CLEar
:AMPLitude(?)

:HARMonic<y>

<cpd> { RECTangular | SINusoidal | SQUare }

<dnpd>

<bool> { OFF |ON |0 1}

<cpd> { PF | MZ | HS | PJ | RV }

<cpd> { OFF | S5 |S10 | M1| M5 | M10 }

<dnpd>

<dnpd>

<bool>{OFF|ON|0|1}
<dpnd>, <dpnd>

[<cpd>{ LOW | HIGH }]
<dpnd>, <dpnd>

[<cpd>{ LOW | HIGH }]

<bool>{OFF|ON|0[1}

<dnpd>

<cpd>{ UPPer | LOWer }

[<cpd>{NORMAL | LOW}]

<bool>{OFF|ON|0[1}

<dnpd>

<dnpd>,<dnpd>

Honyctumbl Tonbko +/- 30,0 u +/-
45,0.

KomaHpga Tonbko 3anpoca
<dnpd>,<dnpd> = MuHyTa,
cekyHaa

<dnpd> = HWXHWI Npeaen,

BEpXHUI npegen

<dnpd> = HWXHW Npeaen,

BEpXHUI npegen

OtBeT nn60 VOLT (HanpspkeHue),
nm6o CURR (Tok).

Tonbko 3anpoc.

MpYMEHNMMO TONbKO Npu

ycTaHoBke onuun 50A

AbBcontoTHas KOHeYHas BbIxoaHast

aMmnnutyga. Tonbko 3anpoc.

<dnpd> = CpegHekBagpaTnyHas
amnnuTyna.

<y> - HOMEp rapMOHVKU.




HducmaHyuoHHOe ynpaesieHue 5
KomaHobl u cuHmakcuc SCPI

KnroueBoe cnoBo dopma napameTpoB MpumeyvaHusn
<dnpd> = Amplitude, Phase
(Amnnutyga, ®asa).
Mpumeyanve: avnnutyaa -
abcontoTHas unu B % - 3aBUCUT OT
3HaveHns UNIT:MHAR:...
:AMPLitude(?) <dnpd>
:PANGIe(?) <dnpd>
:HARMonic<y>? [<cpd>{ AMPLitude | PANGIe ]}
:ALL? [<cpd>{ AMPLitude | PANGIe ]} OtBeT B hopmaTte CSV.
:FHARmonics
[:STATe](?) <bool>{OFF|ON]0|1}
:CLEar
:FLUCtuate<y>(?) <bool>{OFF|ON|0|1} <y> - HOMep rapMOHUKN.
:ALL? OtBeT B hopmaTe CSV.
:MODulation <dnpd>,<dnpd> <dnpd> = 'ny6wuHa, YacToTa.
:MODulation? [<cpd>{ DEPTh | FREQuency }]
:SHAPe(?) <cpd>{ RECTangular | SINusoidal | SQUare}
:DUTY(?) <dnpd>
:IHARmonics
[:STATe](?) <bool>{OFF|ON]0|1}
:SIGNal<y> <bool>{OFF|ON|0|1}{,<dnpd>,<dnpd>] <y> = CwurHan (1 unm 2).
<dnpd> = Amplitude, Frequency
(AmnnuTyga, Yacrora)
:SIGNal<y>?
:DIP
[:STATe](?) <bool>{OFF|ON]0|1}
:ENVelope <dnpd>,<dnpd>,<dnpd>,<dnpd>,<dnpd> <dnpd> =
Change to (M13meHuUTb Ha),
Ramp In (Mogbem),
Duration (AnutensHocTb),
Ramp out (Cnag),
End Delay (3agepxka koHua)
:ENVelope? [<cpd>{CHANge | RIN | DURation | ROUT | EDELay}]
‘TRIGger
(INPut(?) <cpd>{ FREE | EONE | EREPeat}
:ODELay(?) <dnpd>
:HOLDoff(?) <cpd>{ PHASe | DELay },<dnpd> <dnpd> eanHuLbl 3aBUCAT OT <cpd>.
:REPeat (?) <dnpd>
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KnroueBoe cnoso

dopma napameTpoB

MpumeyvaHuna

RESults?

PRESentation(?)

:FLICker
[:STATe](?)
:FREQuency(?)
:UNIT(?)
:DEPTh(?)

:UNIT(?)
PST?
:SHAPe(?)
:DUTY(?)

STATus
:OPERation
[:EVENt]?
:ENABIle(?)
:CONDition?

:QUEStionable
[:EVENt]?
:ENABIle(?)
:CONDition?

:PRESet

SYSTem
:ERRor?
:DATE(?)
TIME(?)
:'VERSion?

:UNIT
:ANGLe(?)

:MHARmMonics
:CURRent(?)
:VOLTage(?)

<cpd>

<cpd>,
<cpd>

<bool>{ OFF|ON|0|1 }
<dnpd>

<cpd> [HZ | CPM]
<dnpd>

<cpd> [HZ | CPM]

<cpd>{ RECTangular | SINusoidal | SQUare}

<dnpd>

<dnpd>

<dnpd>

<dpnd>,<dpnd>,<dpnd>
<dpnd>,<dpnd>,<dpnd>

<cpd> {DEGrees|RADians}

<cpd> {PRMS | PFUNdamental | DBFundamental | ABSolute}
<cpd> {PRMS | PFUNdamental | DBFundamental | ABSolute}

{ CH1| CH2 | CH3 | CH4 | CH5 | CH6 }

OTKnUK =

<dnpd>, MOLLHOCTb UK YacToTa.
<dnpd>, 3Heprus unu nokasaHusi
cyeTymka ans NpoBepsieMoro
yCTpoWcTBa.

<dnpd>, 3Heprus unu nokasaHusi
cyeTymka Ans 3TanoHHOro
yCTpoWcTBa.

<dnpd> % Owwubka unu %

Pervcrpauus.

Mpumevanune: UHTepnpetaums
BblLLIEYKA3aHHOrO 3aBUCUT OT
HacTpoek ENERgy:PRESentation.
{ COUNts | ENERgy }

{ PERRor | PREGistration }

WcknioueHo

Tonbko 3anpoc.

Tonbko 3anpoc.

Tonbko 3anpoc.

Tonbko 3anpoc.

Tonbko 3anpoc.
<dnpd> = llog, Mecsu, deHb.
<dnpd> = Yac, MuHyTta, CekyHaa.

Tonbko 3anpoc.

BeiGop BnusieT Ha Bce BBOAUMbIE

dasoBble yrmbl.
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Knro4yeBoe cnoBo dopma napameTpoB MpumeyvaHuna

:DIP
TIME(?) <cpd> {SEConds|CYCLes}

:FLICker
:CURRent(?) <cpd> {HZ | CPM}
:VOLTage(?) <cpd> {HZ | CPM}

5-47. CeoOka komaHO Os1s1 aHepauu
Knio4yeBoe cnoso dopma napameTpoB MpumeyvaHuna

[:SOURCce]

:ENERgy

:MODE(?)
:ABORt
‘WUP:DURation(?)

“WUP:PSOurce(?)

:TEST:DURation(?)

TEST:PSOurce(?)

:0GATe(?)

JIGATe(?)

:MVOLtage(?)

:UNIT(?)
:MUT:SOURce(?)

:MUT:DEBounce[:STATe](?)

:MUT:CONStant(?)
:MUT:CONStant:UNIT(?)
:MUT:PULLup(?)
:REFerence:SOURce(?)

:MUT:DEBounce[:STATe](?)
:REFerence:CONStant(?)
:REFerence:CONStant:UNIT(?)
:REFerence:PULLup(?)
:OUTput:CONStant(?)
:OUTPut:CONStant:UNIT(?)
:OUTput:PULLUp[:STATe](?)
:RESults?

:PRESentation(?)

<cpd>{ TCOunt | PACKet | GATE | FRUN }

<cpd>{ SEConds | PPERiods | WH },<dnpd>

<cpd>{CH1 | CH2 | CH3 | CH4 | CH5 | CH6 |
SUM456 | MEAN456 | MEAN56 | EMUT | MAIN}
<cpd>{ SEConds | PPERiods | WH },<dnpd>

<cpd>{CH1 | CH2 | CH3 | CH4 | CH5 | CH6 |
SUM456 | MEAN456 | MEAN56 | EMUT | MAIN}
<bool>{ OFF | ON | 0 | 1 },<cpd>{ PULSe | LEVel },
<cpd>{ HIGH | LOW },<cpd>{ R150 | R1000 }
<cpd>{ PULSe | LEVel },<cpd>{ HIGH | LOW },
<cpd>{ R150 | R1000 }

<cpd>{TCOunt | PACKet | GATE}[,<bool> {OFF |
ON [0]1}]

<cpd>{ REAL | APParent | REACtive }

<cpd>{ CH1 | CH1TO2 | CH1TO3 | CH1TO4 |
CH1TO5 | CH1TO®6 }

<bool>{ OFF |[ON |01}

<dnpd>

{IPWH|IPKWH| IPMWH|WHPI|[KWHPI[MWHPI}
<cpd>{ R150 | R1000 }

<cpd>{ CH6 |[SUM456 | MEAN456 | MEANS6 |
MMUT | MAIN }

<bool>{ OFF |ON |01}

<dnpd>

{IPWH|IPKWH| IPMWH|WHPI|[KWHPI[MWHPI}
<cpd>{ R150 | R1000 }

<dnpd>

{IPWH|IPKWH| IPMWH|WHPI|[KWHPI[MWHPI}
<bool>{ OFF |ON |0 | 1}

<cpd>{ CH1 | CH2 | CH3 | CH4 | CH5 | CH6 }

<cpd>{ COUNts | ENERgy },<cpd>{ PERRor |
PREGistration }

<dnpd> - gnuTEenLHOCTL B
BbIGpaHHbIX eAnHuLax

<dnpd> - gnuTEenLHOCTL B
BbIGpaHHbIX eAnHuLax

<cpd> Takke Tpebyembiin
napameTp B chopme 3anpoca
KOMaHAbl (3a4aeT pexum
3anpoca)

B "MMnynbcax 3a eamHuuy”

B "MMnynbcax 3a eamHuuy”

B "MMnynbcax 3a eamHuuy”

OTknuk =

<dnpd>, MOLLHOCTb Unn
YacToTa.

<dnpd>, 3Heprua unu

nokasaHus cyetumnka gns
NpoBEPSIEMOro yCTPOMCTBa.
<dnpd>, 3Heprua unu
nokasaHus cyetumnka gns
3TanoHHOro YCTPOMCTBa.

<dnpd> % Owwmbka nnm %
PervcTpauus.

Mpumeyanne: NHTepnpeTtaumsa
BblLLEYKa3aHHOro 3aBUCUT OT
HacTpoek ENERgy:PRESentation.
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5-48.

ModpobHbie ceedeHust 0 KOMaHOax nodcucmemMbl Kanubpoeku

OTa nmojicucTEMa UCTIONIB3YET s ISl KATHOPOBKH (PYHKIMI M aNlapaTHBIX XapaKTepHUCTUK
npubopa 6100B. [1pu 3ToM KOPPEKTUPYIOTCS OLTHOKH CHCTEMBI, CBSI3aHHBIC C IperoM
WJIU cTapeHueM mpubopa.

[Tepen moOBIME peryIUpOBKaMU HEOOX0IUMO OOECIIEYHUTh TOCTYII K KATHOPOBKE.

[TepexmouaTens (Ha 3amuei manenu npudopa 6100B ¢ mapkuposkoit CALIBRATION)
HeoOxomumo riepeBectr B osioxkenue ENABLE. [ocie 3Toro Heo0X01uMo OTIpaBUTh
KOMaHy mapoJis kanubpoBku. [locie nmepexona B pexxuM KaauOpPOBKH NPHHUMAIOTCS
TOJILKO KOMaH/Ibl K&JIMOPOBKH; 3aTEM UX MOYKHO MCIIOJIb30BATh JJIsl PETYJIMPOBKH IpUOOpa.

CALibration:SECure:PASSword <spd>

OTa KOMaHJa UCIIONB3YeTCs IS Iepexo/ia B pexuM kanuobposku. [lapamerp <spd>
MIpeJICTaBIAeT COOON MPaBUIIBHBIN MAPOJIh KANHOPOBKH, 3apETUCTPUPOBAHHBIHN B
nporpaMmMHoOM obecnieueHuu npuodopa 6100B. [Taposb kaTMOPOBKH MOKHO H3MEHHUTh
TOJIBKO B pexKuMe KamuOpoBku (¢ mepenueit manenu 6100B).

CALibration:SECure:EXIT

OTa KOMaHJa UCTIONB3YETCs IS BRIXOJIA M3 PEKMMa KATHOPOBKH U BO3BpaTa K HOPMaIbHOM
paborte, pu 3TOM JOObIE OTIOKEHHBIE OTIEPAIUU PETYITUPOBKH OYIyT OTMEHEHBI.

CALibration:PHASe<x>:VOLTage:RANGe <dnpd>,<dnpd>

JTolt KOMaHAON 3a/JaeTCs almapaTHEIN AUama30H KaHala HAPsDKSHMs IS YKa3aHHOM
(hazsr:

e [lepBblil mapaMeTp MpencTaBisieT COOON HMKHUH MpeJiell, KOTOPBIH JOKEH
MIEPEKPBIBATHCS YKA3aHHBIM JIHANIa30HOM.

e Bropoii mapaMmeTp npeacTaBisgeT co00i BepXHUil npeaes, KOTOPBIA AOKEH
[IEPEKPBIBATHCS YKA3aHHBIM JTHANIa30HOM.

[Tpubop omnpenenser HaMMEHBIINI THATIA30H, KOTOPHIN OXBATHIBAET YKa3aHHBIE MTPEIEIIbI.
CALibration:PHASe<x>:VOLTage:RANGe? [<cpd>{ LOW | HIGH }]

Bepcust mo ymonyaHuio BO3BpalaeT BEpXHUNA U HIDKHUH Npeiessl TEKYIETo BRIOpaHHOTO
nuanasoHa (pasneneHHsble 3amstoi). [Ipu qo0aBneHNN HE003aTEIFHOTO TapaMeTpa MOKHO
3aMPOCUTh TOJIBKO OJTHO U3 STHUX 3HAYCHUHU.

CALibration:PHASe<x>: VOLTage:ACTual <dnpd>,<dnpd>

Komanna ucnionp3yercs A U3MEHEHH TEKYIIUX 3HAYSHHH, TP KOTOPBIX OyaeT
MIPOBOIUTHCS KaNHOpPOBKa:

e [lepBblil mapaMeTp MpeacTaBisieT coO00i aMIUIMTYAY (MHTEPIPETUPYEMYIO KaK
a0COJIIOTHOE HANPSHKEHUE).

e  Bropoii mapameTp npeacraBiser coooi $Ha3oBbIil yroy (MHTEPIPETUPYEMEII COTIACHO
axktuHOU HacTpoiike komanabl UNIT:ANGLE , 1.e. B rpagycax win paguaHax).

CALibration:PHASe<x>: VOLTage:ACTual:FREQuency?

Komanna ucnons3yercs A 3ampoca 4acTOTh, IIPU KOTOPOi Oy1eT MPOBOIUTHCA
perynrupoBKa:

[Ipumeuanne: Cama 9acToTa HE peryIHpyeTcs.
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CALibration:PHASe<x>:VOLTage:TARGet<dnpd>[,<dnpd>,<dnpd>,<dnpd>,<dnpd>]

Jis kax ol onepanuy KaTuOpOBKYU HEOOXOAMMO HAMETUTh TPEOYEMYI0 TOUKY KAIUOPOBKU
(MHOXMTENB). KOMaH/1a HCITONB3YeTCsI ISt BRIOOPA TAKOM TOYKH, a TAKIKE TIO3BOJISICT
MOJIL30BATEIII0 OTPEACIATh MAPAMETPhI, CBI3aHHBIC C TOUKOW KaTHOPOBKHY JUIS TEKYIICH
oTepaluu:

e [lepsolii mapamerp <dnpd> sBiseTcs HeasM auciioM (ot 0 1o 2), 0603HauaIOIUM
LIEJIEBYIO TOUKY JJIsl pETYJIUPOBKH.

HpI/IMC‘{aHI/ICI 0)¢ COOTBETCTBYCT CIIUCKY LEJICBBIX 3JICMCHTOB Ha 3KpaHE PEryJIMPOBKU
an/I6opa (B IIOJIC ICJICBBIX TOLICK), AJI1 COOTBETCTBYIOLICTO AUAIIa30HA
(I)YHK]_[I/IOHaJ'ILHBIX 1 anrapaTHbIX CBOICTB.

e [locnenyromue (1 HeoOsI3aTeNbHBIC) MapaMeTphl <dnpd> COOTBETCTBYIOT OCHOBHOM
4acTOTe, HOMEPY TApMOHHUKH, a0COIIOTHON aMIUTUTYE U (a30BOMY YIJIy B 3TOU TOUKE.
OTu napameTpsl MO3BOJIAIOT IIepeMeIaTh eNeBy0 Touky. Ha mpakTuke 3aBojackue
YCTaHOBKH IIEJIEBBIX TOYEK 110 YMOJIYaHHIO HE AOJKHBI HYKIAThCsA B U3MEHEHUH,
MO3TOMY 0053aTETHLHOM YacTH 3TOH KOMaH/IBI JOIKHO OBITH TOCTATOYHO.

[ocne yctaHOBKH 11eJI€BOI TOUKHM perynupoBka nmpubopa 6100B orpannumnBaeTcs
3HAYCHUSIMH B TIpesienax BEIOpaHHOTO anmapaTHOTO JUana3oHa HallpsDKEHUH | MOJIOCH
qacToT. [IJisl CHATHUS STHX OrpaHUYCHUI HE0OOXO0ANMO HANPAaBUTh OAHY U3 CIEAYIOIINX
KOMaHJ:

TRIG?, EXIT unu nHoByto komanny TARG.
CALibration:PHASe<x>:VOLTage:TRIGer?

[Mocne Toro, kak mapameTpsl A1t KaTUOPOBKH 3aJ1aHbl B €MHON TOUYKE KaJTHOPOBKH, 3Ta
KOMaHJla MHULIMUPYET BHYTPEHHUH mpoliecc kKannOpoBku. Komanaa npumenseTcs K
HacTpoiikam TARGet.

B otBer Bo3Bparaercs 3HaueHue 0 pu yCHEHOM ucxone, U 1 npu cooe. B mocnennem
cllyyae B oYepeab OUIMOOK MOMEIIaeTcs COOOIIEHHE.

ITlpumeuanue

Komanowr kanubposxu kanana moka me dice, ymo u OJisk KAHALA HANPAICEHUS,
¢ samenou "VOLT" na "CURR".

U3 3TOro0 mpaBmiia MIMEIOTCS CIIeIYONHe UCKITIOYCHUS:
CALibration:PHASe<x>:CURRent:RANGe:VOLTage <dpnd>,<dpnd>

OTol KOMaHAOW 33a/IaeTCsl almapaTHRIN JWATa30H KaHalla TOKa I yKa3aHHOU (has3bl IS
BBIXO/Ia TI0 HAIIPSHKCHHUIO BMECTO TOKa. [IepBhIii mapaMeTp mpeacTaBisieT cO00H HUKHUI
npeses, KOTOPbIN JOJIKEH MepeKphIBaThCs YKa3aHHBIM JIMana3zoHoM. Bropoil mapameTp
MIPEACTABIIICT COO0H BEPXHUMU TIpeIesl, KOTOPBIA JOJKEH TIEPEKPHIBATHCS YKA3aHHBIM
muanazoHoMm. [Ipubop onpenenseT HANMEHBITUHN THAMa30H, KOTOPHIN OXBaTHIBAET
YKa3aHHBIE TTpeIeIbI.

JL1st cTIipaBOYHBIX MelIell OTMETHM, YTO B HACTOSIIIMI MOMEHT OIIPECIICHBI CIICTYFOIIHE
MATIa30HEI:

Owvana3soH HuxHui npegen BepxHuin npegen
HOwvanasoH 0,5B 0,05B 0,25B
HOwvanasoH 1 B 0,15B 1,5B
HOwvanasoH 10 B 1B 10B
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CALibration:PHASe<x>:CURRent:RANGe:VOLTage? [<cpd>{ LOW | HIGH }]

Bepcus mo ymoauaHuio BO3BpaIlaeT BEPXHUH W HIKHUHN MPeesibl TEKYIIETO BEIOPAaHHOTO
nuana3oHa (paszaeneHHsle 3amstoit). [Ipu mobaBneHun mapaMeTpoB MOXKHO 3alpPOCHTh
TOJIBKO OJTHO U3 3TUX 3HA4YEHUH.

CALibration:PHASe<x>:CURRent:RANGe:UNIT?

Ilo sToit KOMaHIC, PIMGIOU.IGﬁ TOJIBKO (l)OpMy 3arpoca, MpoBEPACTCA UCIIOJIb30BAHUC
AuarnasoHa HaxXOXJACHUS HAIIPSAXKCHUS 110 TOKY.

OTKIIHK:
CURRent AKTUBEH OOBIYHBIN JMAIIA30H 110 TOKY.

VOLTage AKTHBEH JUala30H ONpeaeIeHNs HAapsKEHUs 110 TOKY.

5-49. [lodpob6Hbie ceedeHusi 0 KOMaHOax nodcucmemsbi 8bixo0a
OUTPut[:STATe|(?) <bool>{OFF|ON]|0|1}

OTa KOMaH/aa BKJIIIOYACT U BBIKIIHOYACT BBIXO/] HpH60pa, B 3aBUCHMOCTH OT
WHIANBUAYAJIbHBIX HACTPOCK KaHAJIOB BBIXOAOB 110 HAIIPSXKCHUIO U TOKY Ha Ka)KI[OfI (1]336.

e ON unu 1 - BKIIOYEHHE BBIXOA.
e OFF umu 0 - BRIKITIOUEHHUE BBIXOA.

Komanna 3ampoca Bo3Bpamaet 1, eciiu BBIX0.1 BKIIIOUEH, U 0, €CITH BBIXO]T BEIKITIOUCH.
OUTPut:ROSCillator[:STATe|(?) <bool>{OFF|ON|0|1}
Komana BKIItOUaeT WK BBIKIIIOYAET TEHEPATOp OMOPHOM YacTOTHI mpubopa.

e ON mu 1 BKITIOYaeT TeHepannio OOPHOM YaCTOTHI.
e  OFF wu 0 BRIKJTIOYAET FEHEPAIUIO OITOPHON YaCTOTHI.

Komanna 3ampoca Bo3Bpamaer 1, eciu reHepaTop OmopHO 4acTOTH BKIIIOUEH, 1 (), eciu
IEHEPATOP ONOPHOH YaCTOTHI BBIKIIIOYEH.

OUTPut:SENSe(?) <bool>{OFF|ON]|0|1}
Komanna nepekiiogaet mpubop 1o cxeme 2-IpoBOTHOTO WK 4-IPOBOAHOTO U3MEPEHUSI.

e ON wunu 1 BeIOUpaeT 4-npoBOIHOE U3MEPEHHE.
e OFF wmu 0 BeiOupaeT 2-mpoBOJHOE U3MEPEHUE.

Komanna 3anpoca Bo3BpamaeT 1, €ciid BKJIIOYEHa 4-IPOBOJHAs cxeMa, U 0, ecnu
BKJIFOUEHA 2-TIPOBOJIHAS CXeMa.

OUTPut:DEFer[:STATe]|(?) <bool>{OFF|ON|0|1}
Komanna 3agaeT pexxuM OTI0KEHHOTO MM IPSIMOTO BBOJA.

Ecan akTuBeH PEXKUM OTIIOKCHHOI'O BBOJA, TO BCE KOMaH/bl, KOTOPLIC HeﬁCTBYIOT Ha
BBIXOJ/IHOHM CUTHaJl OCHOBHOTO YCTPOMCTBA U (ha3bl, 3aHOCATCS B Oydep 10 monydeHus
KOMaH/Ibl Ha MIPUMCHCHUC UJIM OTMCHY OII€palyru. B sTOT MOMEHT U TCKYIIII/Iﬁ BbIXOI[HOﬁ
CHUTHAJ Ha BceX (ha3ax OOHOBJISICTCS, YTOOBI OTPA3UTh COCTOSIHUE, 3aHECEHHOE B Oydep, niu
3TO COCTOSIHHE OTMEHSIETCH.

e  ON wmu 1 BKIIOYAET PEXXUM OTIOKEHHOTO BBOA.
e  OFF wm 0 oTkiIrouaeT pekuM OTIIOKEHHOTO BBO/IA M BO3BpALIaeT MPUOOp B PEXKUM
MIPSIMOTO BBOJIA.

Komanma 3aIpoca BO3BpAIIACT 1, €CIIM PEKUM OTJIIOKEHHOI'0 BBOJA BKIIOYEH, U 0, €CIIH
9TOT PCXKUM BBIKJIIIOYCH.
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ITlpumeuanue

Ilo ymonuanuio 6 npubope ycmanagiueaemcsi pexicum npsamo20 6800d.
OUTPut:DEFer:ACTion <cpd>{APPLy | UNDO}

ITo 3T0i1 KOMaHIEe MPUMEHSIOTCS MIIM OTMEHSIOTCA Bee Oydepru3oBaHHBIE (OTIOKEHHBIE)
KOMaH/Ibl, [TOJyYEHHBIC B PEKUME OTIIOKECHHOT'O BBOJIA.

e APPLY JeHcTBYeT Ha KOMaHAbI, IOJTy4YeHHbIE ITocie mocieqHeld komanasl apply/undo.
e UNDO OTMEHSET MOJyYeHHbIE IIOCIIE OCcIeAHel KoMaH bl apply.

Juist aToit komaHas! HeT hopmel 3anpoca. Eciu pexnm otnoskenHoro BBoAa (DEFer) ve
BkutoueH (He ON), BO3HUKHET KOH(IUKT HACTPOCK.
Ilpumeuanue

Onepayuu, komopule nedonycmumsl npu BKIIFKOYEHHOM evixooe,
HeOonyCmuMbl MAaKHCce U 8 AKMUBHOM PedHCUMe OMIIOHCEHHO20 88004, Oddice
ecau 6vix00 BBIKJIFOYEH. Hanpumep, Henb3s usmeHsms OUana3oH 8
pedicume OMiodACeRH020 6800a, dadxce npu BBIKJIFOYEHHOM svixooe.

[SOURce]:OUTPut:RCLock(?) <dnpd>

Ota KOMaH/1a MMO3BOJIACT MIEPCHAIIPABUTL CUT'HAII, HOJIyIIeHHBIP'I C BHYTPCHHCTO 3aJar0liero
réaeparopa, Ha 3aJHIOI0 TTAHCIIb.

HpI/IHI/IMaIOTCﬂ CJICOYIOIHNEC 3HAYCHU !

0,0 - OTMEHUTH BBIXOJTHOW OTOPHBIN CUTHAIL.
10e6 - 3amaTh 4AaCTOTY BBIXOAHOT'O omopHoro curnaia 10 MI'm.
20e6 - 3amaTh 4acTOTY BBIXOJHOIO OomMopHOro curHana 20 MI.

3HaueHue no ymonuanuro paBHo 0,0 (T.e. OOPHBIN CUTHAI BBIKIIOYEH).
SOURce]:OUTPut:RAMP(?) <CPD>{ FAST | SLOW }

Ecnu BRIXO[ BKIJIIOUEH, TO aMILTUTY/1a BEIXOJHOTO CUTHAIA HE MTHOBEHHO MIPUHUMAET
HOBOE 3HAYCHHE; OHA TUIABHO MEPEXOUT K HeMy 3a HeOoubioe BpeMst. OOBIYHO OHO
cocranisieT 10 MC; MOXXHO YCTaHOBUTB 3TO BpeMs Ha 2 C, YTOOBI 00SCIICUUTh "TUIaBHBIH
mycK" JUIs CUCTEM, B KOTOPBIX MOTYT CpabOTaTh BHYTPEHHUE JIETEKTOPBI IEPErpy3KU MO
HaANPSHKEHUIO/TOKY, €CITH CKOPOCTh U3MEHEHHS 10 YMOTYAHHUIO CIIUIITKOM BEITHKA.

Bpems usmeHeHns BBIXOHOTO CUTHaJla ycTaHaBnuBaeTcs Ha 10 Mc uinu Ha 2 c.

= FAST - YcraHaBiuBaeTcs Bpems u3MeHeHus 10 mc,

SLOW - YcTaHaBIMBaeTCs BpeMsl U3MEHEHHUs 2 C.

3Hauenue o ymonyanuto - FAST.

[Ipumeuanue: D1a komaHa TepseT cuiay npu Hanmauu komanasl OUTPut:RAMP: TIME
[SOURce]:OUTPut:RAMP:TIME(?) <dnpd>

Ecnu BRIXOJ BKIIIOUEH, TO aMILTUTY 14 BEIXOJHOTO CUTHAIA HE MTHOBEHHO MIPUHUMAET
HOBOE 3HAYCHHE; OHA TUTABHO MEPEXOUT K HeMy 3a HeOoubioe BpeMst. OOBIYHO OHO
cocrapisgeT 10 mc. KoMana no3BosisieT yCTaHOBUTH 3TO BpeMst B pezenax ot 0 no 10
CEKYHJI, 4TOOBI 00eCceunTh "MIaBHBIN MyCcK" ISl CUCTEM, B KOTOPBIX MOTYT cpaboTaTh
BHYTpPEHHHE JICTCKTOPHI IIEPETPYy3KHU 10 HAMPSKCHUIO/TOKY, €CJIH CKOPOCTh U3MEHEHUS 110
YMOITYaHUIO CIIMIIIKOM BEJHKA.

3HaveHHE M0 YMOIYaHUIO paBHO (.

[SOURce]:OUTPut:VOLTage:NLIMit <CPD>{ LOW | HIGH }
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5-50.

5-51.
5-52.

Komanzaa no3BosnseT moBBICUTD Ipe/iei JUala3oHa HallpsDKeHNs Ha KaHalle HyJIeBOW (a3bl C
33 B oo 1008 B.

[TapameTpbl KOMaHBI:

= LOW - MakcuMmanbHasg amiuintyna 33 B
HIGH - MakcumanbHas ammuntyaa 1008 B.
3HaueHue 1o ymon4anuto - LOW.

[Mpumeuanue: 3nauenne HIGH npennasznaueno mis crydaes, Korga HyeBas ¢aza npudopa
WCIIOJIB3YETCS B KAUeCTBE HE3aBUCUMOTO HCTOYHHUKA TUTAHUS — T.€. HE BKIIIOUEHA B CXEMY
TUTA 3Be3]1a MM TPEYroibHUK. [Ipnbop MoxkeT OBITh MOBpeXIeH, eciu HanpsbkeHue Hi N-
¢a3pl HOAKIIOYHTS K JI000H kiemme 6140A Lo, koraa BeiOpana ammutyaa 6omnee 33 B.

ModpobHbIe ceedeHus1 0 kKoMaHOax nodcucmemMbl 8xo0a
INPut:DIP:TRIGger
I1o »>Ton KOMaH/€ NCPCKIIHOYAOTCA BCC ABJICHUA npOBana/ BBI6pOC&, AJIsL KOTOPBIX BI)I6paH

BHenHui Tpurrep. OHa JEHCTBYET TakK ke, KaK M 0/ia4ya CUTHAJIa TPUTTepa Ha BXOJ
External Trigger BNC Ha 3a1Hel CTeHKe.

ModpobHbie ceedeHusi 0 KOMaHOax nodcucmemMbl UCMOYHUKA

Obuwue KomaHObI

[SOURce]:FREQuency(?) <dnpd>

OTa KOMaHJa UCTIONIB3YETCs JIJIsl YCTAHOBIICHUSI OCHOBHOW YaCTOTHI JUTS BCEX KaHAJIOB
HaIpsDKEHHS ¥ TOKa Ha Beex ¢azax. [lapamerp <dnpd> npencraBiser co0oit ducio,

3amaroriee TpedyeMyio OCHOBHYIO 4acToTy B repriax (Hz). [Ipu aTom aBTOMaTH4IecKu OyaeT
BBIOpAH almapaTHBIA JUana3oH, ONTUMATBHBIN TS 3aJaHHON BEIXOHOM YaCTOTEHI.

[To cooTBeTCTBYIOMEMY 3TOM KOMaH/IE 3apocy OyaeT BO3BpaIeHO 3HAYCHNE BHIXOTHOM
9acTOTHI. Bo3BparnraemMoe 9rciio IMeeT CTaHIapTHRIN HaydHbIH GopMmat (300 ['1g
TIpEeACTaBIIICTCS Kak 3 . 0E2).

[SOURce]: FREQuency:LINE(?) <bool>{OFF|ON|0|1}

OTa KOMaHJa UCTIOIL3YETCs AT HACTPOUKH (PUKCAITMN YacTOTHI IUHUH JIJIS BCEX KaHAJIOB
HaIpsDKEHHS M TOKa Ha Beex (azax.

e ON wmmil -BbeIOOp QUKCAITUN JIMHHH.
e OFF wm 0 - BeIOOp (pUKCAITMU JIMHAH

[To xomanze 3ampoca Bo3BparaeTcs 1, eciy (pUKcaIus JIHHAHA BKIIOYeHA, U 0, €CITH
(uKcamys IMHAN BBHIKITIOUCHA.

[SOURce]:FREQuency:LOCK?

[To aT0i KOMaHe, UMEFOIIIEH TOJIEKO (PopMy 3ampoca, BO3BpAIIAETCs COCTOSHHUE (DHKCAITIH
JTUHAH:

o 1 o3HayaeT, 4TO COCTOSTHUE (1)I/IKCEII_II/II/I JIMHUA OOCTUTHYTO.
° 0 O03HayaeT, 4TO COCTOSTHUE (1)I/IKCEII_II/II/I JIMHUUW HE TOCTHUTHYTO.

[SOURce]:POWer:UNBalanced?

[To aT0it KOMaHe, UMEFOIIIEH TOJIEKO (POopMy 3ampoca, BO3BpAIIaeTCs MPOICHTHOE 3HAUCHHEC
pasbananca Tpexdasznoro Toka. OHo Beramcisercs mo merogam IEC mwm NEMA.
Heo0Oxoammo y4ecTs, 9TO ecii cucTeMa He HacTpoeHa Kak TpexdazHasi, TO 110 3TOMY
3arpocy BO3BpaIIaeTcs HyJeBOe 3HaUCHHE.

[SOURce]:POWer:UNBalanced:STANdard(?) <CPD>{ NEMA | IEC }



HducmaHyuoHHOe ynpaesieHue 5
KomaHobl u cuHmakcuc SCPI

OToit KOMaH,[[OP'I BI:I6I/IpaeTC$I METO/J pacye€Ta 3HAUYCHU pa36ancha TpCX(ba3HOF O TOKa.
[SOURCce]:POWer:BUDeanu? <cpd>{DELTa|lWYE}[, <cpd>{ P | S| Q| D |PF}]

Jra KOMaHJa UMeeT TOJIbKO (hopMy 3ampoca. OHa BO3BpalllaeT 3HAYCHUE MOIIHOCTH I10
Byneany mist tpexa3HOTo TOKa, pACCUUTAHHYIO JUISI CUCTEMBI, MOIKIIOYCHHOH 110 CXeMe
"TpeyronbHuk" unu "3Be3na'.

[Ipu oTCYTCTBHHM BTOPOTO HEOOS3aTENBHOTO NapameTpa <cpd> BO3BpalIaloTCs BCe
3HAYEHUsI, pa3liesIeHHbIe 3amsiToH, B mopsake P, S, Q, D, PF. Ecnu Bropoii napamerp <cpd>
IIPUCYTCTBYET, TO BO3BPAIIAETCS TOIbKO YKa3aHHOE 3HaueHUe. Bo3BpalaeMble 3HaYCHUS
WUMEIOT CTaHAAPTHBIN HaY4YHBINA (opMaT.

[SOURce]:FLICker:STANdard(?) <cpd>{ STD1 | STD2 }

dnukep MOKET CO3AaBATHCS MO ABYM CTaHAAPTaM, U 3TOW KOMaHA0H OCyIeCTBIsEeTCS
BBIOOD M3 HUX.

STDI IEC 61000-4-15 (2003-2), pen. 1.1.
STD2 IEC 61000-4-15. pex. 2.0
[SOURce]: TERMinal[:STATe](?) <bool>{OFF|ON|0[1}

Bri0op xi1eMM n3MepeHus Toka BO3MOXKEH TOJBKO MpH ycTaHoBKe onun Ha 50 A. Toku 1o
21 A MOHO HampaBJATh MO0 Yepe3 OOBIYHbIE 4 MM KIIEMMBI, TH00, €CIIH 3TO
MPEANOYTUTEIBHO, Yepe3 KIEMMBI, 00eCcTIeYnBaloIne BEIXOAHOM TOK 50 A (HIKHHE
KJieMMbI). Pa3pl MOXKHO KOH(PUTYPUPOBATH KaK pa3AeibHO, TAK U COBMECTHO.

Ota KOMaH/1a MMO3BOJIACT MICPCHAIIPABUTH KaHAJI TOKaA YKBSEIHHOI\/'I (1)3.3131 qcpes3 Oonuuro 50 A.

e ON wml -Bce da3sl OyayT nepeHanpaBieHbl OINHAKOBO.
e OFF wmmm O - NO3BOJSIET ONPEACIHUTE MepeHaNpaBIeHIE A1 KaKI0H (asbl.

IIo 3aIpoCy BO3BpAIIACTCA 3HAYCHUC 1, ecnu (1).’:1351 MEPCHAIIPABIAIOTCA OAMHAKOBO, U 0,
€CJIM pa3aCiIbHO.

Komanna ucnone3yercs coBmectHo ¢ komannoi PHASe<x>:CURRent: TERMinal
[SOURCce]:TERMinal:ROUTe(?) <cpd>{ UPPer | LOWer }
Mo 3ot KOMaH/Ie BEIOMpPAETCS TIepEHANPABICHUE CUTHAIA C CHJION ToKa 110 21 A.

e TUPPer - Ha OOBIYHBIE KIIEMMEI 4 MM
e TIOWer - Ha HIKHHE KIeMMEI 50 A

SOURce:PHASe<x>:FITTed?

ITo aTo0it KOMaHe, UMeIoLIel TONBKO GPOpMyY 3aIipoca, BO3BpAILAETCS HATMYUE WIN
OTCYTCTBHE (a3bl.

[Tpu Hanmuuu asel Bo3BparnaeTcs 1, B HpoTUBHOM ciy4vae - 0.
SOURce:PHASe<x>:SERial?

[To 3ol KOMaH Ie BO3BpAIACTCS CEPUMHBIN HOMEP MPUOOPA.
OtBet umMeeT By <spd>, Harpumep, "12345"
SOURce:PHASe<x>:MODel?

ITo aToit KOMaHae BO3BpalIaeTCs HOMEP MOJICNN Ha (ase.
OrtBet umeeT Buf <spd>, Harpumep, "6105A"

5-53. 3nayenusi mowHoCcMuU
SOURce:PHASe<x>:POWer:WATT?
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OTa KOMaHJa UMEET TOJIBKO POPMY 3arpoca U UCIOJB3YETCs Ui BBIBOJIA 3HAYCHUS
MOIITHOCTH Ha (ha3e B BaTTax (Bcerja OMMHAKOBO HE3aBUCHMO OT METOJIa pacueTa
PEaKTUBHOW MOIIHOCTH).

[TpuGop Bo3BpaIIaeT 3HaYCHUE MOITHOCTH Ha BBIXOJIE YKa3aHHOH (a3bl. Bo3Bpariaemoe
YHCIIO MMEET CTaHJapTHHIN Hay4HbIH (popmar (24,3 kBt npencrasnsiercs kak 2 . 43E4).

SOURce:PHASe<x>:POWer:VA?

OTa KOMaHJ]a HIMEET TOJIBKO (JOPMY 3ampoca U UCIIONIb3YETCs IS BHIBO/IA 3HAYCHHUS
MOIIHOCTH Ha (pa3e B BobT-aMIepax (BCerja OJMHAKOBO HE3aBUCHMO OT METO/a pacueTa
MOIITHOCTH).

[TpuGop Bo3BpaIIaeT 3HaYCHNE MOITHOCTH Ha BBIXOJIE YKa3aHHOH (a3bl. Bo3Bparmaemoe
YHCJIO UMEET CTaHJapTHBIM Hay4HbIH (popmart (453,6 BA npeacraBisieTcs kak 4 . 536E2).

SOURce:PHASe<x>:POWer:PFACtor?

OTa KOMaHJ]a HIMEET TOJIbKO (JOpMY 3ampoca U UCIIONIBb3YETCs IS BHIBO/IA 3HAYCHHUS
(hakTopa MOITHOCTH Ha (ha3e (Bceraa OJMHAKOBO HE3aBHCUMO OT METOJIa pacyeTa
MOIITHOCTH).

SOURce:PHASe<x>:POWer:BUDeanu? [<cpd>{ P |S | Q| D }]

DTa KOMaHJa UMeeT TOJIBKO (hopmy 3ampoca. [To ymondanuto (6e3 mapameTpoB)
BO3BpAIIAIOTCS BCE KOMIIOHEHTHI pacyera (hakTopa MOLIHOCTH 1o MeToay byneany,
pasneneHHble 3ansaToi, B nopsake P, S, Q, D. [Ipu Hanuunu napameTpa BEIOHPAKOTCS
KOMITOHEHTHI JUIsl BO3BpaTa. Bo3BpalaemMple 3HaUCHUSI UMEIOT CTaHJAPTHBIN HAYYHBIN
¢dopmar.

ITpumep:
1.0E1,1.141E1,0.0E0,0.0EO

ITpumeuanue.
P uaeHtuyHOo WATT.
S HUIEHTHUYHO VA.

SOURce:PHASe<x>:POWer:FRYZe? [<cpd>{ P |S | Q}]

Ota KOMaHJa UMeeT TONBKO Gopmy 3arpoca. [1o ymomuanuto (6e3 mapameTpoB)
BO3BpAILlalOTCS BCE KOMIIOHEHTHI pacueTa GakTopa MOIIHOCTH o MeToxy Ppuse,
pazneneHHsle 3anaToi, B mopsiake P, S, Q. Ilpu Hanuyuu napameTrpa BeIOMparoTCs
KOMITOHEHTHI JUIsl BO3BpaTa. Bo3BpaliaeMble 3HaYeHUsI UMEIOT CTaHAAPTHBIN HayYHBIN
dbopmar.

ITpumep:
1.0E1,1.141E1,0.0E0

IIpumeuanue.
P uaeHtuyHo WATT.
S HUICHTHUYHO VA.

SOURce:PHASe<x>:POWer:KUSTers? [<cpd>{P | S| QC | QCR | QL | QLR }]

Ota KOMaHJa UMeeT TONIbKO Gopmy 3arpoca. [1o ymomuanuro (6e3 mapameTpoB)
BO3BPAIIIAIOTCS BCE KOMITOHEHTHI pacyeTa (pakTopa MOIIHOCTH 110 MeToay Kacrepca u
Mypa, pa3aeneHnbie 3ansatoi, B mopsiuke P, S, Q. P, S, Qc, Qcr, Ql, Qlr. I[Tpu Hanuuuu
nmapamMeTpa BBI6I/IpaIOTC$I KOMIIOHCHTEI [JIs1 BO3BpaTa. B03Bpa1uaeMLIe 3HAYCHUA UMCIOT
CTaHAAPTHBIA HAYYHBIH OpMAT.

ITpumep:

1.0E1,1.414E1,0.314E0,0.1E0,0.207E0,0.207EO
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ITpumeuanue.
P HUaeHTUYHO WATT .
S HUIOEHTUYHO VA.

SOURce:PHASe<x>:POWer:SHEPherd? [<cpd>{ P |S | SR | SX | SD }]

JTa KOMaHJ]a UMeeT TOJIbKO (hopmy 3ampoca. [lo ymonuanuro (0e3 mapaMeTpoB)
BO3BpAIllalOTCs BCE KOMIIOHEHTHI pacueTa (akTopa MorHoctH 1o Metony llledepna u
3akukaHu, pa3jeieHHbIe 3ansaTol, B mopsiake P, S, Sr, Sx, Sd. [1pu nHannynu napameTpa
BBIOMPAIOTCSI KOMITOHEHTHI T BO3Bpara. Bo3BpaiiiacMble 3HAaUCHUST UMCIOT CTaHIaPTHBIN
Hay4HBIH (opmar.

ITpumep:
1.0E1,1.414E1,1.314E0,0.1E0,0.0EQ

IIpumeuanue.
P HUAEHTUYHO WATT.
S HUICHTHUYHO VA.

SOURce:PHASe<x>:POWer:SHARon? [<cpd>{ P | S| SQ | SC }]

Ota KOMaHJa UMeeT TONbKO Gopmy 3ampoca. [1o ymonuanuro (6e3 napameTpoB)
BO3BPAIIIAIOTCS BCe KOMIIOHEHTHI pacyeTa (akTopa MOIIHOCTH 1o MeToy lllapona u
Yapurenku, pa3eneHHble 3amaroi, B mopsiake P, S, Sq, Sc. [lpu Hanuunm napamerpa
BBIOMPAIOTCSI KOMIIOHEHTHI 7151 BO3BpaTta. Bo3BpamiaeMbie 3HaueHUS UMEIOT CTaHAAPTHBIN
Hay4HBIH (opmar.

ITpumep:
1.0E1,1.414E1,1.314E0,0.1EOQ

IIpumeuanue.
P HUaeHTUYHO WATT.
S HUICHTHUYHO VA.

SOURce:PHASe<x>:POWer:IEEE? [<cpd>{ P | S |N|SN | P1|S1|Q1|PH |SH|NH }]

Jrta KOMaHJ]a UMEeeT TOJIbKO (hopmy 3ampoca. [1o ymonuanuro (0e3 mapaMeTpoB)
BO3BpAIllalOTCs BCE KOMIIOHEHTHI pacueTa (pakTopa MOIIHOCTU 10 MeToy PaGodeii rpymimbt
IEEE no rapmonukam, pa3aeneHHsie 3ansatoit, B mopsiake P, S, N, SN, P1, S1, Q1, PH, SH,
NH. Ilpu Hanuuuu napaMeTpa BEIOUPAIOTCS KOMIIOHEHTHI U1l BO3Bpara. Bo3Bpamaembie
3HAYCHHSI UMCIOT CTaHJAPTHBIN HAYYHBIN (hopMmaT.

ITpumep:

1.0E1,1.414E1,1.314E0,0.1E0,0.0E0,0.7E1,0.8E1,0.1E1,0.3E1,0.6
14E1,1.2E-3

[Tpumeuanue.
P HUAeHTUYHO WATT.
S HUICHTHUYHO VA.
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5-54. Hacmpolika HanpskeHus
SOURce:PHAeS<x>:VOLTage:STATe(?) <bool>{OFF|ON]|0|1}

ITo 3T0i1 KOMaHIEe aKTUBUPYETCS WK A€3aKTUBUPYETCS] HAPSOHKCHUE HA YKa3aHHOH dase.

e ON wmiau 1l - KaHaJ BKJIIFOYACTCH.
e OFF wmnu 0 - KaHal BBIKJIKOYACTCA.

Ilo 3ampocy Bo3Bparaercsi 3Ha4YeHKE 1, €CIM KaHal BKIIOYEH, U 0, €CJIM KaHajl BKIIOYEH.
SOURce:PHASe<x>:VOLTage:RANGe <dpnd>,<dpnd>

OTol KOMaHAOU 3aJaeTCsl alnapaTHbIN AUAaNa30H KaHalla HanpsDKeHUs! U1 YKa3aHHOM
¢azb1. [lepBrlit mapameTp npeACcTaBIseT COOON HIKHUI Mpeier, KOTOPBIN JOIDKEH
MEePEeKpPhIBaThCs yKa3aHHBIM JHara3oHoM. BTopoii mapaMeTp mpencTaBiser co0oi BepXHUI
Tpeiet, KOTOPBIN TOJKEeH MePeKphIBaThCs yKa3aHHBIM Auana3oHoM. [Ipubop onpenenser
HAaUMEHBIINH THana30H, KOTOPBIH OXBATHIBACT YKa3aHHBIC TIPE/IEITEI.

JI1s1 CIpaBOYHBIX LIENICH OTMETUM, YTO B HACTOSIIMA MOMEHT ONPECIICHBI CIIC YOI
nuara3onsl i mpudopos 6100A/6101A:

[Aunana3soH HwxHui npepen BepxHui npepen
HOwana3soH 11 B 1,0B 16 B
[OnanasoH 23 B 2,3B 33B
[Onana3oH 56 B 568B 78 B
[OnanasoH 120 B 1B 168 B
[Ownana3soH 230 B 23 B 336 B
[Onana3oH 560 B 56 B 1008 B

Jns cipaBOYHBIX 1LieJIeld OTMETHUM, YTO B HACTOAILIUM MOMEHT ONPEIETIEHBI CIEAYIOIINE
JMarna3onsl i npubopos 6100B/6101B:

OwanasoH HwxHun npegen BepxHui npegen
[OnanasoH 15 B 0,0B 23 B
Hwana3soH 30 B 0,0B 45B
[Ownana3soH 60 B 0,0B 90 B
OnanasoH 120 B 0,0B 180 B
Junanasox 230 B 0,0B 360 B
[unana3oH 560 B 0,0B 1008 B
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5-55.

JJis cripaBOYHBIX IIeJIeH OTMETHM, YTO B HACTOSIIIUN MOMEHT ONPEICIICHBI CIICTYFOIIUE
JMarna3onsl Juis npuoopos 6105A/6106A:

Onana3oH HwxHun npegen BepxHui npegen

[OnanasoH 15 B 0,0B 23 B

[Ownana3soH 30 B 0,0B 45B

[Ownana3soH 60 B 0,0B 90 B

[Ownana3soH 120 B 0,0B 180 B

HOwana3soH 230 B 0,0B 360 B

[wana3soH 480 B 0,0B 650 B

[nana3oH 560 B 0,0B 1008 B

SOURce:PHASe<x>:VOLTage:RANGe? [<cpd>{ LOW | HIGH }]

Bepcus o ymoIuaHHIO BO3BpAIacT BEPXHUH W HIKHUHN MPeJIeNIbl TEKYIIETO BEIOPAHHOTO
nuanasoHa (pasmereHHbIe 3amsaToi). [Ipyn qo0aBneHNN Heo0s3aTeILHOTO TTapaMeTpa MOKHO
3alPOCHUTH TOJILKO OJTHO U3 DTUX 3HAYCHUI.

SOURce:PHASe<x>:VOLTage:AMPLitude?

I[To aTO# KOMaHe, UMEIOIIEH TOJIBKO (PopMy 3ampoca, BO3BpAIIaeTCs CPEAHEKBAIPATHIHOE
3HAa4YeHHE BBIXOJHOM aMIUIUTYABI IS 3a1aHHOH (has3bl B BOJIBTAX.

[TpuGop Bo3BpalaeT TeKyIee 3HAUCHHE HANPsDKEHs. Bo3BpaliaeMoe 4ucio umeer
CTaHAApTHBIN Hay4dHBIH hopmar (550 B mpencraBisercs kak 5. 5E2).

ocmosiHHbIU MOK U 2apMOHUKU
SOURce:PHASe<x>:VOLTage:MHARmonics:STATe(?) <bool>{OFF|ON|0|1}

ITo sToit KOMaHJC BKIIIOYAIOTCA U BBIKJIIOYAIOTCA ABJICHUSA, CBA3aHHBIC C TapMOHHUKaMHU, Ha
KaHaJe HalpsDKeHUs YKa3aHHOM (asbl, MyTeM MEePEeKITIOUeHUs K CHHYCOUJAIBHOMY PEXUMY
1 00paTHo.

e ON wiud 1l - BKIIOYAETCS PEXKUM C TAPMOHUKAMU, OTKJIFOYAETCA CUHYCOUIaJIbHBIN
pexumM.

e OFF unu 0 - OTKJIKOYAETCA PEXKUM C TApMOHUKAMU, BKIFOYAETCA CUHYCOUIalIbHBIN
peXUM.

[To xomanHze 3ampoca BO3BpaIiaeTcst 1, €CIM PEKUM rapMOHHUK aKTUBEH, U 0, €CITH PEKUM
TapMOHUK HEAKTHBCH.

SOURce:PHASe<x>:VOLTage:MHARmonics:CLEar

ITo aToit KOMaHe cOpacKIBAIOTCS BCE TAPMOHUKH, KPOME OCHOBHOM YaCTOTHI, CBSI3aHHBIE C
HanpsbKeHUEeM JaHHOH (a3el. KomaHnaa He umeeT (GopMBI 3ampoca.

SOURce:PHASe<x>:VOLTage:MHARmonics:AMPLitude(?) <dnpd>

1o aT0ii KOMaHe 3a7aeTCs CpeJHEKBAAPATHUHOE 3HAUCHNE CUTHAJA C TAPMOHHUKAMHU.
AMITTUTY IBI BCEX TAPMOHUKH IIEPECYUTHIBAIOTCS, YTOOBI COXPAaHUTH (POPMY CIIOKHOTO
curnana. 1o 3ampocy Bo3Bparaercsi cpeIHeKBaIpaTUIHOE 3HAUCHHUE.
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SOURce:PHASe<x>:VOLTage: MHARmonics: HARMonic<y> <dnpd>,<dnpd>

Ilo aTo0it KOMaHe 3a7ar0TCs TAPMOHUKH JAJIsl KaHANa HANPsDKEHUS YKa3aHHOU (asbl 1
HoMepoB rapmoHuk y (0 - 100). [TocTossHHOMY TOKY COOTBETCTBYET HyJIeBasi FTapMOHUKA.
[MapameTpsl 3a1a10T aMIUIMTYAY (B TEKYIIHX BEIOPaHHBIX €AMHUIIAX aMILUTUTYABI
HanpspkeHUs ) ¥ (pa3oBbId yrou (B TEKYIIMX BHIOPAHHBIX €UHUIAX YTJIa) COOTBETCTBEHHO.
®a3oBebIii yron ajs rapMOHUKU ¢ HoMepoM 0 (TIOCTOSIHHBIN TOK) JOJKEH OBITH paBeH 0.

SOURce:PHASe<x>:VOLTage:MHARmonics:HARMonic<y>? [<cpd>{ AMPLitude |
PANGIe }]

[To aToMy 3ampocy BO3BpaIIalOTCs aMIUIUTY/a (B TEKYIIMX BBIOPAaHHBIX eTUHHULIAX
aMIUTUTY 1Bl HAPSsDKEHHS) ¥ (Pa30BBIN yroul (B TEKYLIMX BHIOPAHHBIX €IMHULAX YTiIa)
yKa3aHHOW rapMOHHKH yKa3aHHOW ¢a3bl. [Ipn nobaBneHnn HeoOsA3aTeNFHOTO MapaMeTpa
MO’KHO 3aIPOCHUTh TOJBKO OJHO U3 3TUX 3HAYCHUH.

SOURce:PHASe<x>:VOLTage:MHARmonics:HARMonic<y>:AMPLitude?

[To aTomy 3ampocy Bo3BpalIaeTcst aMIUIUTYAa (B TEKYIIMX BHIOPAHHBIX eMHULIAX
aMIUTATY bl HAMIPSDKEHHS) YKa3aHHOH TapMOHUKH YKa3aHHOH (asbl.

SOURce:PHASe<x>:VOLTage:MHARmonics:HARMonic<y>:PANGle?

I[To saTomy 3anpocy Bo3Bpamiaercs (ha3oBbIi yrou (B TEKYIIMX BEIOPAHHBIX €JHMHUIIAX
(a3oBoTO yria) ykazaHHON rapMOHUKH YKa3aHHOH (asbl.

SOURce:PHASe<x>:VOLTage:MHARmonics:ALL? [<cpd>{ AMPLitude | PANGlIe }]

[To aTomy 3ampocy Bo3BpalIaeTcst aMIUIUTYAa (B TEKYIIMX BHIOPAHHBIX €MHULIAX
aMIUTUTY 1Bl HApsDKEeHHUs) ¥ (a3oBbIi yroll (B TEKYIIMX BEIOPaHHBIX €MHUIAX YIia) BCeX
TrapMOHHK YKa3aHHOH (a3bl B BUE CIHCKa, pa3Ae’eHHOro 3ansaTeiMu. [Ipu nobaBnennn
HEo0s13aTeIBHOTO NapaMeTpa MOXKHO 3alPOCUTD TOJIBKO OJHO U3 dTHX 3HAYCHUH.
ITpumep:

HyCTB HUMCIOTCA CIICAYIOIHNC YCIIOBUS:

FapMoHuka Amnnutyna ®daza

1 25,0B 90,0
rpagycos

2 0,0B 0,0 rpagycoB

3 10,9B 0,0 rpagycoB

4 0,0B 0,0 rpagycos

5 25B 165,0
rpagycos
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O)KI/IZ[S.CMI:IG OTBCTHI:

: SOUR: PHAS : VOLT : HARM : ALL? "2.5E1,9.0E1,0.0E0,0.0E0,1.09E1,0
.0E0,0.0E0,0.0EQ0,2.5E0,1.65E2"

:SOUR: PHAS : VOLT : HARM : ALL? "2.5E1,0.0E0,1.09E1,0.0E0,0.0EOQ, 2

AMPL .5EQ"

:SOUR: PHAS : VOLT : HARM : ALL? "9.0E1,0.0E0,0.0E0,0.0EO0,1.65E2"

PANG

@nykmyupyrouue 2apMOHUKU
SOURce:PHASe<x>:VOLTage:FHARmonics:STATe(?) <bool>{OFF|ON|0|1}

ITo 3TO# KOMaH/Ie BKIIIOYAIOTCS M BBIKITFOYAIOTCS SIBICHHS, CBS3aHHBIC C (DIIYKTYHPYIOIMHI
rapMOHUKaMH, Ha KaHaJle HanpsHKeHUs yKa3aHHoH (as3bl. Ecim st 3amaHHoi (asbl
TapMOHUKH B HACTOSIIMI MOMEHT HE BBIOPAHBI, TO BBIBOJUTCS coo0IIeHne 00 omuoke, rue
yKa3bIBaeTCs, YTO HEOOXOIMMO aKTUBHPOBATh HECKOJIBKO FapMOHHK Nepe]] TPUMEHEHUEM
(baykTyanmi.

e ON w1l -akTHBHUPYIOTCS FApPMOHHMKH HamlpsDKEHUs Ha yKazaHHOH dase.
e OFF wmm O - Oe3aKTHBHUPYIOTCSI TApMOHHUKH HANPSDKEHUS HA YKa3aHHOH dase.

ITo xomanze 3ampoca Bo3BpaluaeTcs 1, eciau ykasaHHas (QIyKTyanus akTHBHA, U 0, ecin
OHA HEAKTHBHA.

SOURce:PHASe<x>:VOLTage:FHARmonics:CLEar

ITo sTo0i1 KOMaHae cOpachIBacTCsI MOAYJISLMS TAPMOHHK, CBS3aHHBIX C HAIPSKCHUEM
naHHoi ¢a3sl. Komanna He numeeT hopmel 3ampoca.

SOURce:PHASe<x>:VOLTage:FHARmonics:FLUCtuate<y>(?)<bool>{OFF|ON|0|1}

I1o 3T0i1 KOMaHe BKIIOYAIOTCS U BBIKIIOYAIOTCS (DIyKTyaluy TapMOHUKH y HA KaHaje
HanpspKeHHs Ha dase X.

ITo xomanze 3ampoca Bo3BpaluaeTcs 1, eciii yKa3aHHas TapMOHUKA QIIyKTYUpYeET, U O,
eCIIM yKa3aHHasi TApPMOHMKA He (QIyKTyHpYeT.

SOURce:PHASe<x>:VOLTage:FHARmonics:ALL?

o aToMy 3ampocy BO3BpaLIalOTCsl COCTOSIHUS QUIYKTyalluii BCEX aKTUBHBIX TAPMOHHK B
BUJIE€ CTPOKH C pazzaeiuTeseM-3aniaToid. CTpoka ¢ pa3aenuTeNeM-3aIsiToNH COAEePKUT
3HAYEHUs I BCeX rapMOHUK. HeakTHBHBIC TapMOHHUKY BCEria BO3BpamaioT 3HaueHue 0.

SOURce:PHASe<x>:VOLTage:FHARmonics:MODulation <dnpd>,<dnpd>

ITo 3To0i1 KOMaHe 3a7ar0TCs MapaMeTPhl MOLYISIIUN (QIYKTYHPYIOLIMX TApMOHUK Ha
KaHaJle HalpsDKeHUs ykasanHoH ¢asbl. [lepBrlii mapamerp 0003HavYaeT riryOuHy MOAYIALUH
(B IIpoLIEHTaxX OT CpeIHEKBaAPATUYHON aMIIUTYIbl HanpspkeHus). [1epBolil mapamerp
0003HaYaeT YacTOTy MOAYJISIMH (BBIPRXKEHHYIO B TepLax).

SOURce:PHASe<x>:VOLTage:FHARmonics:MODulation? [<cpd>{DEPTh | FREQuency}]

ITo sTomy 3anpocy Bo3Bpamiaercs riryOMHa U YacTOTa MOAYJIALMH HA KaHale HalpsDKEHUS
ykazaHHO# (a3bl. [Ipu nobGasieHnn He0OSI3aTENBHOTO IapaMeTpa MOXKHO 3alIPOCUTh TOJIBKO
OJIHO M3 3THX 3HAYCHUH.

SOURce:PHASe<x>:VOLTage:FHARmonics:SHAPe(?)
<cpd>{RECTangular|SINusoidal|SQUare}
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5-57.

5-58.

ITo sToit KOMaHae BEIOUpaeTcs popma orudaromeil MoayIAIuH (QIyKTYUPYIOIINX
TapMOHHK Ha KaHaJie HalpsDKEHHs! yKa3aHHOU (a3bl:

e RECT - MOIYJHPYIOLIHMA CUTHAJ HMEET MPIMOYTOIBHYIO (GOpMY.
e SIN - MOAYIHPYIOIIMH CUTHAT UMEET CHHYCOHIAIBHYIO (OpMY.
e SQU - MOAYNUPYIOLIMH CUTHAI UMEET KBaJpaTHYIo hopMy.

IIo KOMaH/JE 3a1poca BO3BpAIacTCsa SIN , eciu MOAyJALUsA CUHyCOuAalibHasA, 1 T.II.
SOURce:PHASe<x>:VOLTage:FHARmonics:DUTY(?) <dnpd>

Ilo »Toi KOMaHIe 3a4acTCA 3HAUCHUEC NPOAOJDKUTCIBHOCTU BKIIFOYCHUSA q)HYKTyI/IpyIOH_[I/IX
rapMOHUK JJI HpHMoyFOJ'IBHOI‘/'I MOAYJAIIMU HAa KaHAJIC HAIIPSAKCHUA YKa3aHHOI>'I (1)3351.

ITo xomaHnze 3anpoca BO3BpallacTcs TEKyIee 3HaYeHUE POAOLKUTEIBHOCTH BKIIOYEHUS.
BosBpamniaemoe 4unciio nmeeT cTaHAapTHBINA HaydHBId GopmaT (10,55 npeacrasnsercs kak
1.055E1).

[TpomexxymoyHble 2apMOHUKU
SOURce:PHASe<x>:VOLTage:IHARmonics:STATe(?) <bool>{OFF|ON|0|1}

ITo sroit KOMaH/ZI€ BKIIFOYAIOTCA U BBIKJIIFOYAIOTCA SABJICHHA, CBA3aHHBIC C IPOMCIKYTOUYHBIMU
rapMOHHUKaMH, Ha KaHAJIC HAIIPSKCHU YKaSaHHOﬁ (1)3.3]:1.

e ON mm 1l - BKIIOYAOTCS MPOMEXKYTOYHbIC TAPMOHUKH Ha KaHaJIe HANPSHKCHHS
YKa3aHHOM (ha3bl.

e OFF mmm O - BBIKIIOYAIOTCS POMEKYTOYHBIE TADMOHHUKY Ha KaHAJIE HATIPSDKCHUS
yKa3aHHOU (ha3bl.

Ilo KOMaH/JC 3a1pocCa BO3BPAIIACTCA 3HAUCHUC 1, ecnu MMPOMCEIKYTOYHBIC TAPMOHUKHN
BKJIFOYEHBI, U 0, eciiu MMPOMCIKYTOYHBIC TAPMOHUKU BBIKIIFOUCHBI.

SOURce:PHASe<x>:VOLTage:IHARmonics:SIGNal<y> <bool>
{OFF|ON]|0|1}[,<dnpd>,<dnpd>]

ITo sTo0i1 KOMaHe 3a7ar0TCs MapaMeTPhl YKa3aHHBIX IPOMEKYTOUHBIX TapMOoHHK. [lapamerp
<bool> KOHTpONIHPYET AKTUBHOCTH WJIM HEAKTUBHOCTH IPOMEXYTOYHOH rapmoHuku. Oba
JONOJHUTENBHBIX apameTpa <dnpd> SBASIOTCSA YHCIOBBIMH U 331aI0T TpeOyeMyto
aMIUIUTY Ly (B BOJIbTaX) M 4acTOTY (B repuax). <y> yKa3bIBaeT ONpeeIsieMyIO
MIPOMEKYTOUYHYIO TAPMOHHUKY, TOCKOJIBKY ITPUOOP MOXKET T€HEPUPOBATh 2 IPOMEKYTOUHbIE
TapMOHHUKH OHOBPEMEHHO.

SOURce:PHASe<x>:VOLTage:IHARmonics:SIGNal<y>? [<cpd>{STATe |
AMPLitude | FREQuency}]

ITo ymom4aHuto Mo 3TOMy 3aIpocy BO3BPAIAOTCs BCE MapaMeTphl YKa3aHHOH
MIPOMEKYTOYHOI rapMOHUKH, pa3liesieHHbIe 3amsaToi. [Ipu nobaBienun HeoOs13aTeIBHOTO
napameTpa MOKHO 3aIllpOCUTh TOJBKO OJHO M3 3THX 3HAYCHHH.

lposarn
SOURce:PHASe<x>:VOLTage:DIP:STATe(?) <bool>{OFF|ON|0|1}

ITo 3TOl KOMaH/E BKIIOYAIOTCS U BBIKIIIOUAOTCA SIBJICHUS, CBA3aHHBIE C IIPOBAJIOM, HA
KaHaJe HalpsDKeHUs YKa3aHHOM (asbl.

e ON w1l -yKa3aHHbIH IPOBAJl aKTUBEH.
e OFF wnnu O - yKa3aHHbII POBajJ HEAKTUBEH.

ITo xomaH/Ie 3ampoca Bo3BpaiiaeTcs 1 Mpu akTHBHOM MpoBaje, U 0, €CIIU MpoBaj
HCAKTHUBCH.

SOURce:PHASe<x>:VOLTage:DIP:ENVelope <dnpd>,<dnpd>,<dnpd>,<dnpd>,<dnpd>
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ITo aTo0it KOMaHe 3a7ar0TCs MapaMeTphl MpoBaja Uil KaHajla HalpsDKeHUs yKa3aHHOM
¢asbl:

e 17 mapamerp dnpd - "Change To" - Mi3MeHeHue 3HaueHHs (B IPOLIEHTAX OT HOJHOTO
CPEIHEKBAPATHYHOTO HAIIPSKEHHSA).

e 2™ mapamertp dnpd - "Ramp In" - [IpogomKUTEIBHOCT yUacTKa MoIbeMa (B CeKyHIax
WM TIEPUOJAX).

e 3" mapamerp dnpd - "Duration" - IIpooKHTENBHOCTS (B CEKYHIAX HIIM TIEPUOJIAX).
4™ mapametp dnpd - "Ramp Out" - TIpoJoKUTEIBHOCTD YIacTKa Criaaa (B CeKyHIax
WM TIEPUOAX).

e 5" mapamerp dnpd - "End Delay" - Bpemst 3aiep>kku KOHIA (B CEKYH/IaX WA
MepuoIax).

SOURce:PHASe<x>:VOLTage:DIP:ENVelope? [<cpd>{CHANe | RIN | DURation |
ROUT | EDELay}]

[To ymom4aHuIo Mo STOMY 3alpoCy BO3BPALIAIOTCS TapaMeTphl OrHOaroIIeii mposana ams
KaHaJla HalpsDKeHUs yKa3anHoOH ¢asbl. [Ipu 1ob6aBieHur cOOTBETCTBYIOLIETO TapaMeTpa
BO3BpAIllaeTCs €IMHCTBEHHOE 3HAUCHUE:

CHANge 3navenue "Change To" B mpoleHTax OT IMOJIHOTO CPEAHEKBAAPATHIHOTO
HaNpsDKEHUS
RIN [lepuox "Ramp In" B cexyHaax uimm nepuogax B 3aBUCUMOCTH OT

HACTPOCK €AWHUII ITpOBajia

DURation [Mapametp "Duration" B ceKyHAax WK NEPHUOAAX B 3aBUCUMOCTHU OT
HAcCTpPOEK eIMHUI] TpoBaja

ROUT [Tapamerp "Ramp Out" B cekyHaax WIN NepruoJax B 3aBUCUMOCTHU OT
HAcCTpPOEK eIMHUI] TpoBaja

EDELay [Mapametp "End Delay" (B cexyHaax uin nepruoaax).

SOURce:PHASe<x>:VOLTage:DIP: TRIGger:INPut(?) <cpd>{ FREE | EONE | EREPeat}

Ilo »Toi KOMaHIe YCTAHABJIMBACTCA U 3alIpallIMBACTCA COCTOAHUEC PEIKUMA TPUITEPA,
HCIIOJIB3YEMOI'0 IJId OIIPEACIICHUA CO6I:ITI/I$I, MO0 KOTOPOMY HAYUHACTCA IIPOBAJ UJIHU BI:I6pOC.

e FREE ucnons3yercs 11t CBOOOAHOTO MpoBasia/BeIOpoca.
EONE wucnonb3yeTcst Ui CO3aHus eIMHUYHOTO MPOBaa/BeIOpOCa, BKIIOYAEMOTO 10
BHEIIIHEMY CHUTHAILY.

e EREPeat ucnons3yercs ass co3aaHus HENPEPhIBHBIX POBajOB/BEIOPOCOB,
BKJIFOYAEMBIX I10 BHEITHEMY CUTHAILY.

SOURce:PHASe<x>:VOLTage:DIP:TRIGger: HOLDoff(?) <cpd>{PHASe|DELay},<dnpd>

Mo 3To¥i KOMaH/Ie BEIOUPAETCs, HACTPAUBACTCS | 3alpallliBaeTCs 3aIePiKKa Mepel HadaaoM
MpoBaja/BeIOpOCa IO CUTHAIY TPHUTTEpa.

PHASe 3anepikka npeacTaBisieT coboii (a30BbIi yToil mocie curuana Tpurrepa. B
9TOM ciydae <dnpd> BbIpaskaeTcsl B rpagycax WU pajidaHax.

DELay 3anep:kka npeacTaBisieT co0oi BpeMeHHO# nHTepBai. B aToMm ciydae <dnpd>
BBIPAYKAETCS B CEKYHJaX UIIU IEPUOAAX.

SOURce:PHASe<x>:VOLTage:DIP: TRIGger:ODELay(?)<dnpd>

Ilo 3T0i1 KOMaHIe ycTaHABIUBACTCS U 3alpAIINBACTCS 3aA€PKKa (B CEKYHIAaX MM
nepuojax) rnepex cpadareiBaeM BHIXOIHOI'O TPUITEPA, CIEAYIOIUM 33 3aBEPLICHUEM
IpoBajia Uix BeIOpoca.
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SOURce:PHASe<x>:VOLTage:DIP: TRIGger:REPeat(?)<dnpd>

I1o sToit KOMaH/I€ YCTaHAaBJIMBACTCA U 3aIIPAIUBACTCA YUCJIO IOBTOPOB IIpOBajia B PEIKUME
BHCIIHETO TpUITEPA.

@rnukep

SOURce:PHASe<x>:VOLTage:FLICker:STATe(?) <bool>{OFF|ON|0|1}

ITo 3T0i1 KOMaHe BKIIOYAIOTCS U BBIKIIOUAIOTCS SBJICHUS, CBA3aHHBIE C (IMKEPOM, Ha
KaHaJle HallPSOKCHUS YKa3aHHOHU (asbl.

e ON w1l -BKIOYaercs GIMKep Ha KaHaAJIEe HAIPSKEHUS YKa3aHHOU (asbl.
e OFF wmu O - BeIKIIOYaeTcs (GuKep Ha KaHaJe HANPSDKEHUS YKa3aHHOH (asbl.

ITo xomanze 3ampoca Bo3BpawuaeTcs 1, eciu QIuKep akTuBeH, U 0, ecnu GIuKep
HEaKTHBEH.

SOURce:PHASe<x>:VOLTage:FLICker:DEPTh(?) <dnpd>

ITo sTo#t KOMaH /e 3aaeTcs TITyOnHa MOAYISIMH (IMKepa Ha KaHaJle HAIPSDKSHUS
yKa3aHHOU (pa3bl

[Tapamerp <dnpd> npeacrasnsier co00i HCKOMYIO ITTyOMHY MOIYJISIIMHU B IPOLIEHTaX OT
MOJIHOTO CPEIHEKBAIPATHYHOIO HAIPSKEHU .

ITo coOTBETCTBYIOIIEMY ATOM KOMaH/IE 3ampocy OyIeT BO3BPAIICHO TEKYIIee 3HAUCHHE
ryOUHBI MOy IsAIMK. Bo3BpalaemMoe Yiciao UMeeT CTaHIApTHBIN Hay4YHbIH Gopmar
(15,1 % mpencraBnsiercs kak 15.1E1).

SOURce:PHASe<x>:VOLTage:FLICker:FREQuency(?) <dnpd>

ITo 3TO# KOMaH/IEe 3a1aeTCsI YaCTOTa MOYJISIIUH (IIMKepa Ha KaHaJIe HaIPsHKCHUS
yKa3aHHOM (ha3bl

[Tapamerp <dnpd> npencrasnsier cob6oii uucio, 3aaaroniee TpeOyeMyro 4acToTy MOIYIISIIUN
B repLax.

ITo xomanze 3ampoca Bo3BpaIuaeTcs TeKyllee 3HaYCHUE YaCTOThl MOAYJISLIIH.
BosBparnaemoe uncio nmeeT craHnaapTHBIN Hay4HbIH Gopmar (440,0 ['m mpencraBnsercs
Kak 4 .40E2).

[SOURce]:PHASe<x>:VOLTage:FLICKer:FREQuency:UNIT(?) <cpd> { HZ | CPM }
1o 3T0ii KOMaHIe BEIOUPAIOTCS €AMHUIBI CKOPOCTH U3MEHEHHUS:
e Hz - ckopoCcTbh U3MEHEHUS B repLax.
CPM - ckopoCTh UBMEHEHHUSI B KOIMYECTBE U3MEHEHUN B MUHYTY.
[To xomanze 3anpoca Bo3Bpauiaercss HZ unu CPM.

Ilpumeuanue
Ipu usmenenuu eOuHUYy CKOPOCMb USMEHEHUSA 8038PAMUMCA K 3HAYEHUIO HO
ymonyanuio 1 CPM unu 0,5 I'y 6 3a6ucumocmu om 6bl0panHbix eOuHuY.
Ipumeuanue
Komanoa "UNIT:FLICker:VOLTAge: FREQuency(?) <cpd> {HZ|CPM}"
mepsiem 6 3MOM Cliyuae CUiy, NOCKOIbKY OHA GIUsIen MOIbKO Ha Kauan 1.

SOURce:PHASe<x>:VOLTage:FLICker:PST?

[To sTo0it KOMaHe, UMEIoLIeH TOIBKO POPMY 3ampoca, BO3BpallaeTcs TeKyllee 3HaueHHE
PST. Bo3Bpamiaemoe 4nciio uMeeT CTaHAapTHBIN HaydHBIH GopmaT (1,82 npencraBnsercs
Kak 1.82EO0).
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SOURce:PHASe<x>.:VOLTage:FLICKer:SHAPe(?)<cpd>{RECTangular|
SINusoidal|SQUare}

ITo aToit KOMaHae BeIOMpaeTcs popma orubaromeii Moy sy GIMKepa Ha KaHalle
HanpsDKEHUsI yKa3aHHOM (a3l

e RECT - MOAyIHMPYIOIIMH CUTHAT UMEET MPSIMOYTOIBHYIO POpMYy.
e SIN - MOZYJTUPYIOLIUHA CUTHAT HMEET CHHYCOMAAIBHYIO (hopMmy.
e SQU - MOZYTHPYIOLIMIA CUTHANl HMEET KBaJpaTHYIO PopMy.

IIo KOMaH/JE 3a1poca BO3BpaIacTCsa SIN ,eciu MOAyJALUsa CUHyCOuaalbHasA, 1 T.II.
SOURce:PHASe<x>:VOLTage:FLICker:DUTY(?) <dnpd>

[To aToit KOMaHe 3a7aeTcs 3HaYCHUE MMPOAOIDKUTENBHOCTH BKIIIOYCHUS (PIUKepa IS
NPSAMOYTOJILHOH MOAYJISILIUY Ha KaHANE HANPsDKECHUS YKa3aHHOU (a3bl.

ITo xomaHnze 3anpoca BO3BpallacTcs TEKYIee 3HaY€HUE NPOAOLKUTEIbHOCTH BKIIOYEHUS.
BosBpamniaemoe unciio nmeeT cTaHAapTHEINA HaydHbIA Gopmat (10,55 npeacraBnsercs kak
1.055E1).

5-60. [Modcucmema donosHUMesbHbIX (hYHKUUU ¢hriukepa

IMoacucrema ONONHUTENBHBIX QYHKIUH (IriKepa MO3BOJSECT TEHEPUPOBATH CUTHAIIBI
COTJIACHO TECTOBBIM CLIEHAPUAM U3MEpHUTENs PiIukepa, onucaHHbIM B fokyMeHTe [EC
60000-4, paznensl ¢ 4.3.3 o 4.3.7.

Ecnu kakast-nmu6o u3 MOTOTHUTENBHBIX (PYHKIMI aKTHBHA, TO OHA 3aMEHSIET
CYLIECTBYIOLIEE TTIOBE/ICHIE BEIOPaHHOTO SIBIICHHS Ha KaHalle HANPSHKCHUS TaHHOH (asbl
(xaHaJ TOKa He 3aTparuBaeTcs), NCXOAHBIE HACTPOHKH OYyIyT BOCCTAHOBJICHBI IIPU
OTKJIIOYEHHUH JIOTIOJTHUTENbHON (DYyHKITHH.

5-61. CocmosiHue dornonHuUmernbHbIX hyHKUUl hriukepa
[SOURce]:PHASe<x>:VOLTage:EFLicker[:STATe](?) <bool> { ON | OFF |0 |1}

BrIxitoyaeT wim BKIIFOYAET TEKYITYI0 BEIOpaHHYI0 KOHQUTYPAIHIO TOTTOTHUTEILHBIX
¢yHKUMi curHana guukepa (st Gpassl X). Eciiu BEIXO aKTHBEH, TO HOBasi KOHQUTYpaIHs
OyzseT HeMeIJIGHHO K HeMy ITPUMEHEHA.

5-62. KoHgbuesypuposaHue cueHana
[SOURce]:PHASe<x>:VOLTage:EFLicker:CONFigure(?) <cpd> { PF | MZ | HS | PJ | RV }

Bri6upaer monomHUTENBHY0 QYHKIHIO CUTHANA irkepa (st Gas3bl X).

Ilpumeuanue

Cocmosinue npubopos ne meusiemcs, noxa :EFLicker:STATe ne 6yoem
yemanogneno Ha ON (unu 1). Eciu Oononnumenvuas ynxyust hauxepa
mensemces, mo napamemp EFLicker:STATe asmomamuuecku ozepawaemcs
k 3nauenuio OFF unu (0).

JomomHuTeNnsHBIE (YHKIAH:

e PF - Curnan ¢nmkepa ¢ mepuoandecKUMA N3MEHEHUSIMH 9acTOTHI (pa3aer 4.3.3
nokymenTa [IEC 601000-4).

e  MZ - UckakeHHsI HAMIPsDKEHUS ¢ MHOTOKPATHBIMU TIEPEX0AaMHu depe3 HOJb (pa3aen
4.3.43 moxymenra IEC 601000-4).

e HS - lN'apmonuku B 00K0BOi1 mosoce gacTot (pazmen 4.3.5 mokymenta IEC 601000-4).
e PJ - Cxauku ¢da3sr (pazgen 4.3.6 moxkymenTa IEC 601000-4).
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5-63.

5-64.

5-65.

5-66.

¢ RV - [IpsmMoyroyibHbIC U3MEHEHUS HAMPSHKCHUS C HEKOTOPOU MPOJIOIKUTEITBHOCTHIO
(pazmen 4.3.7 noxymenta IEC 601000-4).

3Hauenue o ymonuanuio: PF (mepuoanueckuie n3MEHEHUS 4YaCTOTHI).

Bbi6op eapmoHuku 8 60koegol riorioce Yacmom
[SOURce]:PHASe<x>:VOLTage:EFLicker:HSIDeband:HARMonic(?) <dnpd>

Br160p rapMOHHMK MCKa)KEHUH IS HCIIOIB30BAaHU NIPU I'eHEepaIlii TAPMOHHUK C TECTOBBIM
CUTHAJIOM B OOKOBOH ITIOJIOCE.

Juanazon 3nadeHuii:  3-99.
3HaueHHe 10 YMOTYAHHUIO: 3.

Ipumeuanue

Omo 3HaueHue npuMeHUMo, MmoibKo eciu evlopar napamemp HSIDeband 6
xomanoe :EFLicker: CONFigure.

Bbi6op yana ckayka ¢hasbl
[SOURCce]:PHASe<x>:VOLTage:EFLicker:PJUMp:ANGLe(?) < dnpd >

Br160p (azoBoro yria amis UCIOJIb30BaHUs B TECTE C IMOCIEA0BATEIEHOCTHIO CKAUKOB (ha3bl:
MPUHUMAIOTCS TOJIbKO 3HaueHus +/- 30,0 rpagycos win +/- 45,0 rpamycos.

3HaueHue Mo ymona4anuto pasHo +30,0.

ITlpumeuanue

Omo 3HaueHUue npuMeHUMO, MoIbKO eciu evlopan napamemp PJUMp npu
ucnonvzosanuu komanowl :EFLicker: CONFigure.

Bbibop epemeHu ycmaHo8neHuUs1 ckavka ¢ha3sbl

[SOURCce]:PHASe<x>:VOLTage:EFLicker:PJUMp:SPERiod(?) <cpd> { OFF | S5 |
S10 | M1 | M5 | M10}

2TO0T nepuong BI)I6I/IpaeTC$I nepea HavyaJoM MoCJIC€A0BATCIbHOCTU CKAaYKOB (1)33]:1. BLIXO,I[
BKJIFOYCH B TCUCHHUC CIICAYIOMICTO BPECMCHU!

e  OFF- 3anepxka He IPUMEHSIETCS
e S5 -3amepxka Ha 5 CEKYH[I.

e S10- 3agepxka Ha 10 cexkyH.

e MI - 3agepxka Ha 1| MUHYTY.

e MS - 3agepxka HA 5 MUHYT.

e MIO - 3amepxka Ha 10 MUHYT.
3Hauenue no ymonuanuto - OFF.

Ilpumeuanue

Omo 3nauenue npuMeHUMO, Moavko ecau evlopan napamemp PJUMp npu
ucnonvzosanuu komanowvl :EFLicker: CONFigure.

Omyem 06 amarie cka4yka ¢hasbi
[SOURce]:PHASe<x>:VOLTage:EFLicker:PJUMp:STAGe?

Brimaetcs oT4eT 0 MPOXOXKICHUHN TTOCIIEIOBATEIBHOCTH CKauKOB (Daskbl.
e DOrtan 0 — [lepron ycTaHOBIIECHUS.

e DOran 1 — BemonasieTcst ckadok (a3bl M0 UCTCUCHUH | MUHYTEHI.
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5-67.

5-68.

e Oran 2 — Bemonnsiercs cka4ok (asbl 10 UCTCUCHUH 3 MUHYT.

e Oran 3 — Bemonnsercs cka4ok (asbl 10 UCTCUCHUH 5 MUHYT.

e Oran 4 — Bemonnsercs ckadok (asbl 10 UCTCUCHUH 7 MUHYT.

e Oran 5 — Bemonnsercs cka4ok (asbl 10 UCTCUCHUH 9 MUHYT.

e Dran 6 — KoHel nmocienoBaTeNbHOCTH 0 ucTeueHUU 10 MUHYT.
[Ipumeyanue: TOIBKO 3aIpoc.

Omyem o 8PeMeHU riocrie Ha4yaria CKa4koe Cf)a3bl
[SOURCce]:PHASe<x>:VOLTage:EFLicker:PJUMp:ELAPsed?

Brinaercs ot4eT 0 BpeMeHH, MPOIIEIEM [I0ce Hadala IOoCIeA0BaTeIbHOCTH CKauYKOB
(a3bl: MHHYT, CEKYHI.

HpHMe‘laHI/ICZ TOJIBKO 3a1poc.

Tekywasi Hacmpolika

SOURce:PHASe<x>:CURRent:STATe(?) <bool>{OFF|ON|0|1}

[To 3To¥i KOMaH Ie BKIIOYACTCSA M BBIKIIOYACTCS KaHAJ TOKa JUIsl YKa3aHHOU (ha3bl.

e ON wmiau 1l - KaHaJ BKJIOYACTCH.
e OFF wmiau 0 - KaHaJ BBIKJIKOYACTCH.

ITo komanze 3anpoca Bo3BpalaeTcs 1, €Cliv BbIXOJ BKJIIOYEH, U O, €CJIM BBIXOJ BBIKJIIOUYEH.
SOURce:PHASe<x>:CURRent:RANGe <dpnd>,<dpnd>

Dol KOMaHI0H 3a1aeTCs aNMapaTHbINA JUaNa30H KaHalla TOKA JJis yKa3aHHOH (ha3bl.
[epBeiii mapameTp npeacTaBiIsieT cO00M HIDKHUN Tpeies, KOTOPBIN JT0JKEH epPeKPhIBATHCS
YKa3aHHBIM JIana3oHoM. BTopoii mapamerp npencrasisier co00it BepXHUiA ipeaed,
KOTOPBIH JOJDKEH NIepEKPhIBATHCS YKa3aHHBIM JuanazoHoM. [Ipubop ompenenser
HAaUMEHBIIUI THana30H, KOTOPBIH OXBaThIBACT YKa3aHHBIE MIPEIEIIbI.

Jns cipaBOYHBIX 1LieJIeld OTMETHUM, YTO B HACTOAILIUM MOMEHT ONPEIETEHBI CIEAYIOIINE
JIMana3oHbl:

Owvana3soH HwxHun npegen BepxHui npeaen

Ounana3soH 0,25 A 0,05 A 0,25 A

OwanasoH 0,5 A 0,05A 05A

OnanasoH 1 A 0,1A 1A

OnanasoH 2 A 0,2A 2A

[OvanasoH 5 A 0,5A 5A

HOwvanasoH 10 A 1A 10A

HOwvanasoH 21 A 2A 21A

Ounana3soH 50 A 5A 50 A

Ounana3soH 80 A 8A 80 A

SOURce:PHASe<x>:CURRent:RANGe? [<cpd>{ LOW | HIGH }]

Bepcust mo ymonyaHuio BO3BpalaeT BEpXHUIA U HIDKHUH Npeiessl TEKYIET0 BRIOpaHHOTO
nuanasoHa (pasneneHHsble 3amsToi). [Ipu qo0aBneHNN HE003aTEIFHOTO TapaMeTpa MOKHO
3aMpPOCUTh TOJIBKO OJTHO U3 STHUX 3HAYCHUHU.
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SOURce:PHASe<x>:CURRent:RANGe:VOLTage <dpnd>,<dpnd>

OToit KOMaH,[[OI\/'I 3a1acCTCsa aHHapaTHLIfI JAuaria3oH KaHajla TOKa JJIsA YKa3aHHOI>'I (1)a3bl JJIA
BbIXO/JIa 11O HAIPS?KEHUIO BMECTO TOKaA. HepBBII\/'I napaMeTp NpeaACTaBIACT c000¥ HIKHUIT
mnpeaesi, KOTOpLIfI HAOJIZKCH NEPCKPBIBATLCA YKA3aHHBIM JUAIIa30HOM. BTOpOﬁ napamMeTp
MMpEaACTaBIIACT coboit BerHI/Iﬁ mnpeaes, KOTOpLIfI JOJDKCH NEPCKPBIBATHCA YKa3aHHBIM
JrariasoHoM. HpI/I60p onpeacisiaeT HaUMCHBIIIHMI JAraria3oH, KOTOpLIfI OXBAaThEIBACT
YKa3aHHbIC NPCACIIbI.

HJ’IH CIIPpaBOYHBIX L[eneﬁ OTMCTUM, 4YTO B HaCTO}lH_[I/Iﬁ MOMCHT OIPCACIICHBI CICAYIOIIUC
Jraria3oHbI:

Anana3oH HwxHun npegen BepxHui npeaen
[OunanasoH 0,5 B 0,05B 0,25B
OnanasoH 1 B 0,15B 1,5B
OnanasoH 10 B 1B 10B

SOURce:PHASe<x>:CURRent:RANGe:VOLTage? [<cpd>{ LOW | HIGH }]

Bepcust mo ymonyaHuio BO3BpalaeT BEpXHUA U HIDKHUH Npeiessl TEKYIETo BEIOpaHHOTO
nuanasoHa (pasneneHHsble 3amsToi). [Ipu qo0aBneHNN He003aTEIFHOTO TapaMeTpa MOKHO
3aMpPOCUTh TOJIBKO OJTHO U3 STHUX 3HAYCHUHU.

SOURce:PHASe<x>:CURRent:RANGe:UNIT?

[To 3Toii KOMaH Ie, UMEIOIIEH TOJILKO (hOpMY 3ampoca, MPOBEPACTCS UCIIOIb30BAHUE
AuarasoHa HaxXOXJACHU HAIIPAXKCHUS 110 TOKY.

OTKIHK:

e CURRent AKTuBEH OOBIYHBIN IMATIA30H IO TOKY.

e VOLTage AKTHUBEH AWaNa30H OMpeaeeHUs HAIPSHKCHIS 110 TOKY.
SOURce:PHASe<x>:CURRent: AMPLitude?

[To 3ol KOMaH e, UMEIOIIEH TOJIBKO (OPMY 3ampoca, BO3BPAIACTCs CPESIHEKBAIPATHIHOES
3HAYCHHE BBIXOJHOM aMIUIMTYbI IS 3alaHHON (a3bl B aMIiepax (WiId BOJIBTAX, €CIIH 3TOT
PEKUM aKTUBCH.

ITo xomaHnze 3ampoca Bo3BpallaeTcs TeKyllee 3HaueHue Toka. Bo3Bpaijaemoe 4ucio umeer
CTaHAAPTHBIA Hay4HbIH GopmaT (14,4 A nipeacraBiseTcst Kak 1. 44E1).

SOURce:PHASe<x>:CURRent:EQUivalence[:STATe](?) <bool>{OFF|ON|0|1}

YCTaHaBHI/IBaeT, IMPUMEHACTCA JIM HAXOXICHUC HAIIPSAKCHUA 110 TOKY IMMOCPEACTBOM
COOTBETCTBYIOIIETO NEPEXOAHOT'O MHOKHUTEIIA.

e ON wml -nepexoAHONH MHOXXHUTEIb BKIIFOYEH.
e OFF wmu 0 - IepexXOJHON MHOKUTENb BBIKIFOUCH.

SOURce:PHASe<x>:CURRent:EQUivalence:FACTor(?) <dnpd>

ITo 37Ol KOMaH/€E yCTaHABIMBACTCS 3HAUYEHUE, B BOJIBTAX WIH aMIlepax, JUIsi MHOXKHUTEIIS
repexoa OT HalpsKEHUS K TOKY.

SOURce:PHASe<x>:CURRent:TERMinal:ROUTe(?) <cpd>{ UPPer | LOWer }

[To aTOit KOMaHe ONpeAeNsIeTcs, Kyaa mepeHanpasisieTcst curaai 1o 21 A ams qaHHou
¢a3bl. Ucnonw3yercs copmectHo ¢ komanaamu :TERMinal:STATe and :TERMinal:ROUTe.

e TUPPer - Ha OOBIYHBIE KIEMMEI 4 MM
e TOWer - Ha HWKHHE KIIeMMBI 50 A
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ITlpumeuanue

Ilo smoti komanoe evidaemcs KoHgaUKM Hacmpoek, eciu onyus 50 A ne
ycmanoseneua.

SOURce:PHASe<x>:CURRent:BANDwidth(?) [<cpd>{ NORMal | LOW }]
Ota KOMaHJa UCTIOJIB3YeTCs ATl BbIOOpa Mpejiesia UPUHBI IT0JIOCH] U1 KaHajla TOKa.

e NORMAL ycranaBauBaetcs npemaen 6 k1.
LOW ycraHaBiauBaercs npenaen 1,5 k.

ITo xomanzge 3alpoca BO3Bpalia€TCsa akKTUBHOC 3HAYCHUC.

[Ipumeuanwne: mo komarnae *OPT? BRIBOZUTCS OTYET O BO3MOKHOCTH BEIOOPA IIHUPUHBI
MOJIOCHI.

apmoHuku
SOURce:PHASe<x>:CURRent: MHARmonic[:STATe]|(?) <bool>{OFF|ON|0|1}

ITo sToit KOMAaH/€ BKIIIOYAIOTCA W BBIKJIIOYAIOTCA SABJICHUSA, CBA3aHHBIC C TapMOHHUKaMHU, Ha
KaHaJe TOKa YKa3aHHOH (a3bl, IyTeM MepPeKITIoUeHUs K CHHYCOUJAIbHOMY PEXUMY U
obpaTHO.

e ON wiu 1l - BKIIOYAETCS PEXKUM C TAPMOHUKAMU, OTKJIFOYAETCA CUHYCOUIaJIbHBIN
pexum.

e OFF umu 0 - OTKJIKOYAETCA PEXKUM C TapMOHUKAaMU, BKIFOYAETCA CUHYCOUIalIbHBIN
PEKUM.

[To 3ampocy BO3BpaIaeTCs TEKyIEe COCTOSHUE.
SOURce:PHASe<x>:CURRent:MHARmonics:CLEar

[To aToit KOMaHe cOpacKIBAIOTCS BCE TAPMOHUKH, KPOME OCHOBHOM YaCTOTHI, CBSI3aHHBIE C
TOKOM JlaHHOH (pa3el. Komanna He uMeeT GopMbl 3ampoca.

SOURce:PHASe<x>:CURRent: MHARmonics:AMPLitude(?) <dnpd>

1o aT0ii KOMaHe 3a7aeTcs CpeJHEKBAAPATHUHOE 3HAYCHHE CUTHAJA C TAPMOHHUKAMHU.
AMITTUTY IBI BCEX TAPMOHUKH ITEPECUUTHIBAIOTCS, YTOOBI COXPAaHHUTH (POPMY CIIOKHOTO
curnana. 1o 3ampocy Bo3Bparaercsi CpeJHEKBaIpaTUYHOE 3HAUCHHUE.

SOURce:PHASe<x>:CURRent: MHARmonic:HARMonic<y> <dnpd>,<dnpd>

ITo aToit KOMaHe 3aJar0TCs TAPMOHUKH JIJIsl KaHANIA TOKA YKa3aHHOHU (a3bl 1 HOMEPOB
rapmoHUK y (1 - 100). [TapameTpsl 3a1af0T aMILTATY Ty (B TEKYIIUX BHIOPAHHBIX SIUHAIAX
aMILTATY 1Bl TOKA) U (ha30BBIi yrodl (B TEKYIIUX BEIOPaHHBIX €AWHUIIAX yTia)
COOTBETCTBEHHO.

SOURce:PHASe<x>:CURRent:MHARmonic:HARMonic<y>? [<cpd>{ AMPLitude |
PANGlIe }]

[To aToMy 3ampocy BO3BpaIaloOTCs aMILIUTY A (B TEKYIIUX BEIOPAHHBIX €AMHULIAX
aMILTATY 16l TOKA) U (ha30BbIi yrodl (B TEKYIIUX BEIOPaHHBIX €IMHUIIAX yIIa) YKa3aHHOM
TrapMOHHKH yKazaHHOH (a3bl. [Ipu 1o0aBIeHnN HEO00S3aTENBHOTO MapamMeTpa MOXHO
3aMpOCUTh TOJIBKO OJTHO U3 3THX 3HAYECHHUH.

SOURce:PHASe<x>:CURRent: MHARmonics: HARMonic<y>:AMPLitude?

[To aToMy 3ampocy Bo3BpamaeTcst aMIUIUTYAA (B TEKYILIMX BRIOPAHHBIX eIMHUIAX
aMIUTUTY/IBI TOKA) YKa3aHHOW TapMOHUKH yKa3aHHOU (ha3bl.

SOURce:PHASe<x>:CURRent:MHARmonics: HARMonic<y>:PANGle?

[To aTomy 3ampocy Bo3BpaiaeTcs (a3oBbIil yro (B TEKYIUMX BEIOPAHHBIX €IMHHUIIAX
(ha3oBoro yria) ykazaHHOW rapMOHHUKH YKa3aHHOU (a3bl.
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5-70.

5-50

SOURce:PHASe<x>:CURRent:MHARmonic:ALL? [<cpd>{ AMPLitude |
PANGIe }]

[To aTomy 3ampocy Bo3BpalIaeTcst aMINIUTYAa (B TEKYIIMX BEIOPAHHBIX eMHULIAX
aMIUTATY 1Bl TOKA) U (ha30BBIA yrodl (B TEKYIIMX BEIOpaHHBIX €ANHHUIAX yTIia) BCeX
TapMOHHK YKa3aHHOH (a3bl B BUE CIHCKa, pa3Ae’eHHOro 3ansaTeiMu. [Ipu nobaBnennn
HEo0s13aTeIBHOTO MapaMeTpa MOXKHO 3alPOCUTD TOJBKO OJHO U3 dTHX 3HAYCHUH.

HyCTB HUMCIOTCA CJIICAYIOIHNC YCIIOBUS:

FapMoHuk Amnnutypa ®Pa3za
a

1 2,5A 90,0 rpagycos

2 0,0B 0,0 rpagycoB

3 1,09 A 0,0 rpagycos

4 0,0B 0,0 rpapgycos

5 0,25 A 165,0
rpagycos

O)KPI,Z[aeMBIC OTBCTHI:

:SOUR: PHAS : CURR:HARM:ALL? "2.5E0,9.0E1,0.0E0,0.0E0,1.09E0,0.0
E0,0.0E0,0.0E0,2.5E-1,1.65E2"
"2.5E0,0.0E0,1.09E0,0.0E0,0.0E0,2.5
E_lll
"9.0E1,0.0E0,0.0E0,0.0E0,1.65E2"

:SOUR: PHAS : CURR:HARM:ALL?
AMPL
:SOUR: PHAS : CURR:HARM:ALL?
PANG

@nykmyupyrouwue 2apMOoHUKU
SOURce:PHASe<x>:CURRent: FHARmonics:STATe(?) <bool>{OFF|ON|0|1}

[To 370l KOMaHe BKITIOYAIOTCS U BBIKITIOYAIOTCS SBIICHUS, CBI3aHHBIC ¢ (OIIYKTYHPYIOITIMHI
rapMOHHWKaMH, Ha KaHaJle TOKa YKa3aHHOH ¢a3bl. Eciu myis 3amanHoi Ga3sl rapMOHHUKH B
HACTOSIINA MOMEHT He BRIOpPaHBI, TO BRIBOAUTCS COOOIIEHNEe 00 OmuOKe, T/ie yKa3hIBaeTCs,
YTO HEOOXOAMMO aKTHUBHPOBATH HECKOIHKO TAPMOHHK TIEpel IPUMEHEHHEM (QIIYKTYaITHi.

e ON w1l - akTHBHPYIOTCS TAQpMOHUKH TOKa Ha YKa3aHHOH ¢asze.
e OFF wmu 0 - 1e3aKTHBHPYIOTCS TAPMOHUKH TOKA Ha YKa3aHHOH dase.

ITo xomaHze 3armpoca Bo3Bpamaercs 1, ey ykazaHHas (pIyKTyalus akTHBHA, U 0, eCITi
OHA HEaKTHUBHA.

SOURce:PHASe<x>:CURRent:FHARmonics:CLEar

[To aT0it KOMaHAe cOpackIBaeTCS MOIYJIISAIINS TAPMOHHUK, CBSI3aHHBIX C TOKOM JaHHOU (ha3sbl.
Komanna He mmeeT GpopMEI 3ampoca.

SOURce:PHASe<x>:CURRent: FHARmonics: FLUCtuate<y>(?)<bool>{OFF|ON]|0|1}

ITo 3Toit KOMaH/e BKITFOYAIOTCS U BBIKIIOYAIOTCS (DIYKTyaluy FrapMOHHUKH y Ha KaHaje TOKa
Ha (haze Xx.

[To xomanze 3ampoca Bo3Bpamaercs 1, ecii yKa3aHHas TapMOHHUKa QIIyKTyHpyeT, u 0,
€CITM yKa3aHHasi FTApMOHHKA He (QIyKTyHpyeT.

SOURce:PHASe<x>:CURRent: FHARmonics:ALL?
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IIo 9TOMY 3aIrpoCy BO3BpAIAOTCA COCTOAHUA (bJ'IYKTyaLII/Iﬁ BCE€X aKTHBHBLIX TApMOHUK B
BUAC CTPOKHU C paBI[eJ'IHTCJ'IeM—BaHﬂTOfI. CTpOKa C pa3£[eHI/IT€JIeM—3aHﬂTOI>'I COACPIKUT
SHAUYCHUS JIA BCECX NAPMOHHUK. HeaktuBHBIC rapMOHHUKH BCCTa BO3BpAIlatOT 3HAYCHUC 0.

SOURce:PHASe<x>:CURRent: FHARmonics:MODulation <dnpd>,<dnpd>

ITo aTo0it KOMaHe 3aJar0TCs TapaMeTPhl MOAYIISIIUN QIYKTYHPYIOLIMX TAPMOHUK Ha
KaHaJle TOKa ykazaHHOH (azbl. [lepBriii mapameTp 0003HaUaeT rryOMHY MOAYJISLUH (B
MPOLIEHTAaX OT CPEIHEKBAIPaTUIHON aMILTUTY b TOKa). [lepBrIii mapameTp 0003HAUYAET
4acTOTY MOJYJISILIUH (BBIPAXKEHHYIO B T€PIAX).

SOURce:PHASe<x>:CURRent:FHARmonics:MODulation? [<cpd>{DEPTh |
FREQuency}]

IIo 9TOMY 3aIpoCy BO3BpalIaCTCA I‘J'Iy6I/IHa 1 9aCTOTa MOAYJISALIMN HA KaHAJIC TOKa
yKaSaHHOfI (1)3.3]:1. HpI/I ,E[O6.':1BJ'ICHI/II/I HEO0O0A3aTEILHOTO napamMeTpa MOKHO 3alIPpOCUTH TOJIBKO
OJHO M3 3THUX 3HAYCHMI.

SOURce:PHASe<x>:CURRent: FHARmonics:SHAPe(?)
<cpd>{RECTangular|SINusoidal|SQUare}

[To aToit KOMaHae BeIOUpaeTcs popma orudaromeit MoayIAIUH QIyKTYUPYIOIINX
TrapMOHHK Ha KaHaJie TOKa yKa3aHHOU (a3bl:

e RECT - MOAYIHMPYIOIIHMH CUTHAT UMEET MPSIMOYTOIbHYIO POpMYy.
e SIN - MOZYTHPYIOLIUHA CUTHAT HMEET CHHYCOMAAIBHYIO (hopMmy.
e SQU - MOZYJTHPYIOLIMIA CUTHATl HMEET KBaJpaTHYIO PopMy.

Ilo KOMaH/JE 3a1poca BO3BpaAIacTCsa SIN , €CJIM MOAYJIAIUA CUHYCOUAAaJIbHAsA, U T.II.
SOURce:PHASe<x>:CURRent: FHARmonics:DUTY(?) <dnpd>

Ilo »Tolt KOMaHIe 3a4acTCA 3HAUCHUEC NPOAOJDKUTCIbHOCTU BKIFOYCHUSA q)HYKTyI/IpyIOH_[I/IX
rapMOHUK JJI HpHMoyFOJ'IBHOI‘/'I MOOYJAIU HAa KaHAJIC TOKa YKa3aHHOI>'I (1)33]:1.

ITo xomanze 3anpoca BO3BpalacTcs TeKyIee 3HaY€HUE NPOAOILKUTEIbHOCTH BKIIOUEHUS.
BosBpamniaemoe 4unciio nmeeT cTaHAapTHRINA HaydHBIA GopmaT (10,55 npeacraBnsercs kak
1.055E1).

[TpomexxymoyHble 2apMOHUKU
SOURce:PHASe<x>:CURRent:IHARmonics:STATe(?) <bool>{OFF|ON|0|1}

ITo sroit KOMaH/I€ BKIIFOYAIOTCA U BBIKJIIFOYAIOTCA SABJICHHA, CBA3aHHBIC C IPOMCIKYTOUYHBIMU
rapMOHHKaMH, Ha KaHaJIC TOKa YKaSaHHOﬁ (1)a31,1.

e ON wml - BKIIOYAOTCS IPOMEXYTOYHbIC TAPMOHHUKH Ha KaHAJIe TOKa yKa3aHHOM
(hazel.

e OFF w0 - BBIKIIOYAIOTCS POMEKYTOUYHBIC TAPMOHUKH Ha KaHaJle TOKA YKa3aHHON
(azebl.

Ilo KOMaH/JE 3a11poca BO3BPAIacTCA 1, eciu PEXKUM NIPOMCIKYTOUHBIX TAPMOHUK aKTHBCH,
u 0, ecnu PEXKUM HCAKTUBCH.

SOURce:PHASe<x>:CURRent:IHARmonics:SIGNal<y>
<bool>{OFF|ON|0|1}[,<dnpd>,<dnpd>]

ITo 3Toi1 KOMaHe 3a7ar0TCs MapaMeTpPhl YKa3aHHBIX IPOMEKYTOUHBIX TapMoHHK. [lapamerp
<bool> KOHTpONIHPYET AKTUBHOCTH WJIM HEAKTUBHOCTH MPOMEXYTOYHOH rapmMoHuku. Oba
JONOJTHUTENBHBIX apameTpa <dnpd> SBASIOTCA YHCIOBBIMH U 331aI0T TpeOyeMyto
aMIUIUTY Ly (B aMmIiepax) M 4acToTy (B repuax). <y> yKa3bIBaeT ONpeIeIsieMyIO
MIPOMEKYTOUYHYIO TAPMOHHUKY, TOCKOJIBKY ITPUOOP MOKET T€HEPUPOBATh 2 IPOMEKYTOUHbIE
TapMOHHUKH OHOBPEMEHHO.
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SOURce:PHASe<x>:CURRent:IHARmonic:SIGNal<y>? [<cpd>{STATe |
AMPLitude | FREQuency}]

IIo YMOJTYaHHUIO IO 3TOMY 3allpOCy BO3BPAIIAIOTCA BCC MMapaMETPhI YKaBaHHOP'I
HpOMe)KyTO‘-IHOﬁ TapMOHHKH, pa3ACJICHHBIC 3aMsATOM. HpI/I I[06aBJ'IeHI/II/I HEO00A3aTEILHOIO
napamMeTpa MOKHO 3allpOCUTL TOJIBKO OJHO M3 3TUX 3HAYCHMH.

5-72. [lposan
SOURce:PHASe<x>:CURRent:DIP:STATe(?) <bool>{OFF|ON|0|1}

I1o 3T0i1 KOMaHe BKIIOYAIOTCS U BBIKJIIOYAIOTCS SABJICHUS, CBA3aHHBIC C TPOBAJIOM, Ha
KaHaJle TOKa yKa3aHHOH (a3bl.

e ON wiu 1l - yKa3aHHBIH IPOBaJl aKTUBEH.
e OFF umu 0 - yKa3aHHBIN IPOBaJI HEAKTHUBEH.

Ilo KOMaH/JE 3a11poca BO3BPAIacTCA 1 IIpU aKTUBHOM ITIpOBAJIC, 1 0, eciu nmpoBaj
HCAaKTHBCH.

SOURce:PHASe<x>:CURRent:DIP:ENVelope <dnpd>,<dnpd>,<dnpd>,<dnpd>,<dnpd>

ITo sTO# KOMaH/IEe 3aJaf0TCs TapaMeTPHI IpoBaia I KaHalla TOKa YKa3aHHOU (asbl:

e 1 dnpd (1-it mapamerp dnpd) - "Change To" - Mi3MeHeH#e 3Ha4YeHHS (B MPOLEHTAX OT
HIOJIHOTO CPEAHEKBAIPATHYHOTO HANIPSDKEHHMS).

e 2" dnpd (2-it mapamerp dnpd) - "Ramp In" - IIpoAOIKHTETBHOCTb y4aCcTKa MOIbeMa (B
CEKyHJIax WU IEePUOIaX).

e 3" dnpd (3-it mapamerp dnpd) - "Duration" - [Tpog0mKHTENEHOCTD (B CEKYHIAX MITH

r[%pnozlax).

o 4" dnpd (4-it mapametp dnpd) - "Ramp Out" - I[Ipog0oKUTETBHOCTD yyacTKa craja (B
CEKyHJIax WIN IePUOIaX).

e 5" dnpd (5-it mapamerp dnpd) - "End Delay" - Bpems 3a1ep ki KOHIA (B CeKyHIaX
WM TIEPHOAX).

SOURce:PHASe<x>:CURRent:DIP:ENVelope? [<cpd>{CHANge | RIN | DURation |
ROUT | EDELay}]

[To ymom4aHuto mo 3ToMy 3alpocy BO3BpAIaOTCs MapaMeTphl orudaroiieil mposajia s
KaHaJsla ToKa ykazaHHOH ¢asbl. [lpu noGaBneHnn HeoOs3aTENBHOTO MapaMeTpa MOXKHO
3alIPOCHUTH TOJIBKO OJHO U3 ATUX 3HAYCHUI:

CHANge 3HaueHve "Change To" B NPOLIEHTaX OT MOMHOTO CPEAHEKBAAPATUYHOMO HaNpPSHKEHUS

RIN Mepwog "Ramp In" (Moabem) B cekyHAax unu neprvogax B 3aBUCMMOCTU OT HAaCTPOEK
eauHUL NpoBana

DURation Mapametp "Duration" (JnnMTenNbHOCTL) B CEKYHAAX UMK Nepuogax B 3aBUCUMOCTM OT
HacTPOeK eAMHWL NpoBana

ROUT MapameTp "Ramp Out" (Cnag) B cekyHaax nnv nepnogax B 3aBUCUMOCTU OT
HacTpOeK efMHWL NpoBana

EDELay MapameTp "End Delay" (3agepska KoHLA) B CeKyHAax Unu nepuopax.

SOURce:PHASe<x>:CURRent:DIP: TRIGger:INPut(?) <cpd>{ FREE | EONE |

EREPeat}

ITo sroit KOMaH/ZI€C YCTAaHAaBJIMBACTCA U 3aIlPAIUBACTCA COCTOAHUC PCIKHUMA TpUTTEPA,
HCIIOJIB3YEMOI'O ISl OIIPCACIICHUA CO6LITI/I$I, 10 KOTOPOMY HAYUHACTCS IIPOBAJ UIIHU BLI6pOC.

¢ FREE ucnonesyercs st cBo60AHOTO IpoBaia/BeIOpoca.
EONE wucnonb3yercst 1U1st co31aHus €MHUYHOTO MPOBaa/BeIOPOCa, BKIFOYAEMOT0 IO
BHEIIHEMY CUTHAIY.
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e EREPeat ucnonssyercs asns co3aaHus HENPEPhIBHBIX POBajOB/BEIOPOCOB,
BKJIFOUAEMBIX 110 BHEILTHEMY CHUTHAIY.

SOURce:PHASe<x>:CURRent:DIP:TRIGger:HOLDoff (?) <cpd>{PHASe|DELay},<dnpd>
[To 3To¥i KOMaH/Ie BEIOUPAETCs, HACTPAUBACTCS U 3alpallliBacTCs 3aIepPiKKa Mepel HadaaoM
MpoBaja/BeIOpOCa 10 CUTHAITY TPUITEpa:

PHASe 3agepxka npeacrtaensieT cobor hasoBbI yron nocne curHana Tpurrepa. B atom cnyyvae

<dnpd> BblpaxkaeTcs B rpagycax unu paguaHax.

DELay 3agepxka npeacrtaensieT cobor BpeMeHHow nHTepsan. B atom cnyyae <dnpd>
BblpaXkaeTCcs B CEKyHAAxX Ui nepvogax.

SOURce:PHASe<x>:CURRent:DIP:TRIGger:ODELay(?)<dnpd>

1o aT0}i KOMaHe ycTaHaBIMBAETCS M 3alpallluBaeTCs 3aJepKKa (B CEKyHAax MU
nepuoax) rnepea cpadaTeiBaeM BBIXOIHOIO TPUITEPA, CIEAYIOIINM 3a 3aBEPLUICHUEM
npoBaJia UiH BEIOpoca.

SOURce:PHASe<x>:CURRent:DIP:TRIGger:REPeat(?)<dnpd>
IIo sToit KOMaH/I€ YCTaHAaBJIMBACTCA U 3alIPAIUBACTCA YUCJIO TIOBTOPOB ITpOBajia B PEIKUME

BHCIHIHETO TpUITEpPA.

Qnukep
SOURce:PHASe<x>:CURRent:FLICker:STATe(?) <bool>{OFF|ON|0|1}

ITo 3T0i1 KOMaHe BKIIOYAIOTCS U BBIKIIOUAIOTCS SBJICHUS, CBA3aHHBIE C (IIMKEPOM, Ha
KaHaJle TOKa yKa3aHHOH (as3bl.

e ON u.J u 1-BKIoYaeTcs QIMKep HA KaHaJe TOKA yKa3aHHOU (asbl.
e OFF uau O-BKIoyaercs GIuKep Ha KaHalle TOKa YKa3aHHOM (a3bl.

ITo xomanze 3ampoca Bo3BpamuaeTcs 1, eciu GIuKep akTUBeH, U 0, ecnu GIuKep
HEaKTHBEH.

SOURce:PHASe<x>:CURRent: FLICker:DEPTh(?) <dnpd>

ITo sTo#t KOMaH/e 3a7aeTcs TITyOnHa MOAYJISIMHY (DIMKepa Ha KaHAJle TOKA YKa3aHHOU
(azsbl.

[Tapamerp <dnpd> npeacrasnser co60i HCKOMYIO TTTyOMHY MOIYJISIIMU B IPOLIEHTaX OT
MOJIHOTO CPEIHEKBAIPATUIHOTO TOKA.

ITo xomanze 3ampoca BO3BpaIuaeTcs TeKyllee 3HaueHUE TITyOUHBI MOIYJISILIUH.
BosBpamniaemoe unciio nmeeT cTaHAapTHEIA HayuHbId dopmar (15,1 % mpencrasisercs: Kak
15.1E1).
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SOURce:PHASe<x>:CURRent:FLICker:FREQuency(?) <dnpd>
Ilo »Toit KOMaH/I€ 3a1a€TCA 4aCTOTa MOAYJIAIIUA (bJ'H/IKCpa Ha KaHaJI€ TOKa yKaBaHHOﬁ (1)3.351.

[Napamerp <dnpd> npencraBnsier co0oii YKcio, 3a1aro1iee TpeOyEeMy 0 YaCTOTY MOTYJISIIUN
B repliax.

ITo xoMaHze 3ampoca Bo3BpallaeTcs TEKyIlee 3Ha4eHNe YaCTOThl MOAYJIALINH.
BosBpamniaemoe unciio numeet cranAapTHHIA HayuHbild popmart (440,0 I'n npencrasnsiercs
Kak 4 .40E2).

[SOURce]:PHASe<x>:CURRent:FLICKer:FREQuency:UNIT(?) <cpd> { HZ | CPM }
1o a0l KOMaHe BEIOMPAIOTCA EANHUIIBI CKOPOCTH U3MEHEHHUS:

e Hz - ckopoCTb U3MEHEHUS B IepLax.

CPM - cKOpOCTb U3MEHEHUS B KOJMYECTBE U3MEHEHUI B MUHYTY.

ITo xomanze 3anpoca Bo3Bpamaercs HZ unu CPM.

ITlpumeuanue
Tpu usmenenuu eOuHUY CKOPOCHb UBMEHEHUS B038PAMUNICI K 3HAYEHUIO HO
ymoauanuio 1 CPM unu 0,5 I'y 6 3a6ucumocmu om 8b10panHulx eOUHUY.
Ilpumeuanue
The "UNIT:FLICker: CURRent: FREQuency(?) <cpd> {HZ|CPM}" mepsiem &
9MOM CyYae CUny, NOCKOILKY OHA 6Usem MOobKO HA KaHau .
SOURce:PHASe<x>:CURRent:FLICker:PST?

ITo 3Toii KOMaH e, UMEIOIIEH TOBKO (OPMY 3ampoca, BO3BpAIacTCs TEKYIee 3HAaUCHUE
PST. BosBpaiiaemoe 4nciao UMeeT CTaHIapTHBIN HayuHbIl ¢opmart (1,82 mpencraBnsercs
Kak 1.82E0).

SOURce:PHASe<x>:CURRent:FLICker:SHAPe(?) <cpd>{RECTangular|SINusoidal|SQUare}

[To aToit kOMaHe BEIOUpaeTcs popma orubaromieii Moxy sy GIIMKepa Ha KaHalle TOKa
yKa3aHHOM (ha3bl:

e RECT - MOXIYJHPYIOLIUI CUTHAT UMEET MPSIMOYTOJIbHYIO (hopMy.

e SIN - MOAYIHMPYIOIIWH CUTHA UMEET CHHYCOMIANBHYIO (hopMy.
e SQU - MOIYNUPYIOIIMI CUTHAI UMEET KBaAPaTHYIO (hOpMy.

ITo komanze 3anpoca Bo3Bpaiaercss SIN , eciid MOAYJISIIUS CHHYCOUJAlbHas, U T.I1.
SOURce:PHASe<x>:CURRent:FLICker:DUTY(?) <dnpd>

[To aToit KOMaHe 3a7aeTCs 3HAUCHHE MTPOI0JDKUTEIHFHOCTH BKIIFOUCHHSI PIIHKepa JyIst
MPSIMOYTOJILHOH MOAYJISIIIUY Ha KaHAJe TOKa YKa3aHHOH (a3bl.

ITo xomaHnze 3ampoca BO3BpallaeTcs TeKylllee 3HaUCHHUE IPOJOKUTEIBHOCTY BKIIIOUEHUS.
BosBpamniaemoe 4nciio nmeeT cTaHAapTHEIA HaydHbId Gopmat (10,55 npepcraBnsercs kak
1.055E1).

SOURce:PHASe<x>:CURRent: TERMinal:ROUTe(?) <cpd> {UPPer | LOWer}

Br16op kiieMM n3MepeHus ToKa BO3MOXKEH TOJIBKO Mpu ycTaHoBke ommmu Ha 50 A. Toku 1o
21 A MOXHO HaIpaBJSITh JIMOO Yepe3 OOBIYHBIC 4 MM KIIEMMBI, JTHOO0, €CITH 3TO
MPeMOYTHUTEIHHO, Yepe3 KIeMMbI, 00ecneurnBaronie BEIX0AHOH Tok 50 A (HmxHME
KJIEMMBI).

Komanna ucnons3yercs coBmectHo ¢ komanaoi [SOURce]: TERMinal[:STATe](?)
<bool>{OFF|ON|0|1}
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5-74. [lodpob6HbIe ceedeHusi 0 KOMaHOax nodcucmemMbl cmamyca

Ora nojcucTeMa UCIONb3yeTCs IS aKTUBALMU OUTOB B pETUCTPax (PyHKIMOHUPOBAHUS U
COMHUTENIBHOTO cOObITHS. ONepalluOHHBIN PETUCTP, a TAKXKE PETUCTPHI COMHUTEIBHBIX
COOBITHH, aKTUBALIMU M YCIOBUS MOT'YT OIPAIIUBATHCS TS OIPEeIEHUs] X COCTOSHUS.

STATus:OPERational [:EVENt]?

[To aToii KOMaHIe BO3BpalaeTcs coaepxxkumoe peructpa Operation Event (CoObiTue
(YHKIIMOHUPOBAHUS), @ PETUCTP OUUIIAETCS.

PeFI/ICTp HCIIOJIB3YETCA TOJIBKO IIPpHU HAJIMYUHN yCTaHOBHeHHOI‘/‘I OIIIWU U3MEPCHUS SHCPTHUU.

ouT Ycnosue cobbiTuA MpumeyaHue
8 MporpeB akTuBeH YcTaHaBnvBaeTcs 1 B TedeHue nepuoaa
nporpesa.

Bosspalyaetcs Ha 0 no 3aBepLueHUn nepmoga.

9 TecT akTuBeEH YcTaHaBnvBaeTcs 1 B Te4eHue nepuoaa Tecta.
Boaspau.l.aemﬂ Ha 0 no 3aBepLueHnn nepuona.

10 CTtpo6-umnynsc YcTaHaBnvBaeTcs Ha 1 npy oxuagaHum Tpurrepa.
Tpurrepa oTnoxeH BosBpalyaeTcs Ha 0 Mpu NonyYeHUn curHana
Tpurrepa.
11 M3mepeHune aHeprum YcTaHaBnvBaeTcs Ha 1 npu 3anycke nsmepeHuns
aKTUBHO 3HEpruu.

BosBpaluaeTcs k 3HayeHno 0 No oKoHYaHUK
N3MepeHus.

STATus:OPERational: ENABIle(?) <dnpd>

ITo aTo0i1 KOMaHe 3a7aeTcs WM BO3BpAIlaeTCcs Macka, akTHBUPYIOIIasi Te OUTHI pErucTpa
Operation Event (CoObITre (hyHKITMOHUPOBAHUS ), KOTOPBIE TPEOYIOTCS 11 CYMMHUPOBAHUS
B Oute 7 peructpa paspsna cooertus IEEE 488.2.

HpI/IMeanI/IeZ TOJIBKO OIIITUs TaﬁMepa/cquqHKa SHEPruu BIUACT HA OTU OUTEL:

YcnoBue
our
aKTMBauum

8 [porpeB akTUBEH.
9 TecT aKkTuBEH.
10 CT1pob-umnynbsc

TpUrrepa oTrOXeH.
11 MN3amepeHune

3HEPrM aKTUBHO.

STATus:OPERational: CONDition?

[To aT0i KOMaHe, UMEIOIIIEH TOJIBKO (PopMy 3ampoca, BO3BPAIIAETCS COACPKUMOE
peructpa Operation Condition (Y caoBus paboThI), KOTOPHIH HE OYUIIAETCS 110 KOMaH/E.
[Ipumeuanne. ITOT PETUCTP COAEPKUT MEPEXOTHBIE COCTOSIHHSA, TaK KaK ero OUTHI HEe
SIBJSTFOTCS ""OMTaMU 3aKpETUICHUS B TIaMATH'"', @ YCTAaHABIMBAIOTCS U COPaChIBAIOTCS
ITOCPENICTBOM YKa3aHHBIX omnepanuid. [[03ToMy O0TBeT Ha 3ampoc MpeACTaBIsIeT COO0H
MTHOBEHHBIH ""CHUMOK" COCTOSIHHSI pETHUCTPa, B MOMEHT KOTJIa 3aIIpoC OBLIT IPHHSIT.
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PCI‘I/ICTp HCIIOJIB3YETCA TOJIBKO IPHU HAJIMIUHA YCTaHOBﬂeHHOﬁ OIIIHU U3MEPCHUS SHCPTHUU.

(s1] YcnoBue MpumeyaHue
T

8 Mporpes akTnBeH YcTtaHaBnmBaeTcs 1 B Te4eHue nepmoga
nporpesa.

BosepaluaeTcsa Ha 0 no 3aBepLueHnn
nepuoga.

9 TecT akTuBeH YcraHaBnmBaeTcs 1 B TedeHne nepuoga
TecTa.

Bosspaluyaetcs Ha 0 no 3aBepLUeHUN

nepuopa.
10 CTtpob-umnynbc YcTaHaBnmBaeTcs Ha 1 npu 0XngaHum
TpUrrepa oTroXeH Tpurrepa.

BosBpaluaetcs Ha 0 npy nonyvyeHun curHana

Tpurrepa.
11 N3mepeHne aHeprum YcraHaBnuBaeTtcs Ha 1 npu 3anycke
aKTUBHO N3MepPEHUst SHEPTUN.

Boaspau.l,aemﬂ K 3Ha4eHuto 0 Mo OKOHYaHUM
n3mepeHums.

STATus:QUEStionable [:EVENt]?

Ilpumeuanue
Ilpubop 6100B ne 3anocum 6 amom pesucmp HUKaxKue OUnul.

[To aTo#t KOMaHe Bo3BpamaeTcs coaepkumoe peructpa Questionable Event
(ComuuTENBHOE COOBITHE), @ PETUCTP OYHINAETCSI.

STATus:QUEStionable:ENABIe(?) <dnpd>

[To aT0it KOMaHe 3aHaeTCs Macka, aKTUBHPYIOIIas Te OuThI peructpa Questionable Event
(ComuuTeNnbHOE COOBITHE), KOTOPHIE TPEOYIOTCS I CyMMHUPOBaHUS B OUTE 3 perucrpa
paspsina coowrtust IEEE 488.2.

STATus:QUEStionable:CONDition?

Ilpumeuanue
Ilpubop 6100B ne 3anocum 6 amom pesucmp HUKaxKue Ounuvl.

[To aT0i KOMaHe, UMEIOIIEH TOJIBKO (popMy 3ampoca, BO3BPAIIACTCS COACPKUMOE
peructpa Questionable Condition (CoMHUTENIEHOE YCITOBHE), KOTOPHIH HE OUUIIAETCS 10
aToit komare. [Ipumedanue. DTOT PEeTUCTP COAEPIKUT MTEPEXOTHBIE COCTOSTHHS, TaK KaK €ro
OUTHI HE ABJIAIOTCA "OUTaMM 3aKPETUICHUS B MMAMSITH'', @ YCTaHABIIUBAIOTCS M COPACHIBAFOTCS
ITOCPENICTBOM YKa3aHHBIX yCIIOBUH. [103TOMY OTBET Ha 3aImpoc MpeacTaBisIeT coooi
MTHOBEHHBIH "CHUMOK" COCTOSIHHSI pETHUCTPa, B MOMEHT KOTJIa 3a1IpoC OBLIT IPHHSIT.

STATus:PRESet

SIBnsercs obs3arenbHO kKomanaoi SCPI. Ilens rimouenust komanasl STAT:PRES B
00s13aTeNBHBIE COCTOUT B TOM, YTOOBI aKTHBHUPOBAThH Bee OUTHI B onpeneieHHbX B SCPI
amnmapaTHO-3aBUCUMBIX M ITEPEXOTHBIX PETUCTPAX, ITOOBI 00eCIIeInTh "ammapaTHo-
HE3aBUCUMYIO CTPYKTYPY JJIA OTPEIeTICHHS O0IIEero COCTOSHUS yCTpoicTBa".

B monemm 6100B ¢yukmmm "nepexoaHBIX" peTHCTPOB HE TPEOYIOTCS, TT0O3TOM JOCTYT HE
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5-75.

MpeaAOCTaBIIACTCA. KOMaH}Ia PRES MMO3TOMY BJIMACT TOJIBKO Ha oba anmnapaTHO-3aBUCUMBIX
AKTUBUPYIOUIUX PErucTpa:

e Peructp Operation Event Enable (AxTuBauus coObITUsI YyHKIHOHUPOBAHUS).
e Peructp Questionable Event Enable (AkTuBamus COMHUTEIBHOTO COOBITHS).

[Ipu oTnpaBke komanabl STAT : PRES OyIyT yCTaHOBJICHBI HA 3HAYCHUE "MCTHUHHO" BCE
OWUTHI B 000UX PETUCTPAX aKTUBAIUU. DTO BBI30OBET aKTHBAIIMIO BCEX OUTOB B 000MX
PETUCTPax COOBITHSI, MOITOMY BCE MOJISHKAIIUE YUETY allapaTHO-3aBUCUMBIC COOBITHS,
YYUTBIBAEMBIE B 000MX PETUCTpaX, CMOTYT TeHepupoBath SRQ; ToIbKO eciu 3TH OUTHI 3 U
7 B peructpe paspsaa coobitus IEEE 488.2.1EEE 488.2 Takike aKTHBHBI.

Wcnonws3oBanue STAT : PRES B Mozenu 6100B no3Bosser npuBecTH CTpyKTypy OTYETOB O
CTaTyce B U3BECTHOE COCTOSTHHUE, HE TOJIbKO A 1ienelt coorsercTBus SCPI, Ho u muia
oOecrieueHus M3BECTHOMN OTIPAaBHOM TOYKH IS Pa3paOOTYMKOB MPUKIIATHBIX IPOrPaMM.

lModpobHbie ceedeHusi 0 KoMaHOax nodcucmemMbl cucmemsl

SYSTem:ERRor?

[Ipu obHapyxernn ommb0k B mpudope 6100B oHu momematorcs B ouepesib 00paTHOTO
Mara3uHHOTO TUIIA - O4Yepeb OIMOOK. DTa 04epeab COOTBETCTBYET (OpMaTy, ONMCAHHOMY

B CripaBounuke 1o komaagam SCPI (Tom 2), XOTs BBIABISIOTCS TONBKO OMUOKHU. B ouepenn
OImMO0K 0TOOPaXKAIOTCS TPU THITA OIIHOOK, B TIOPSIKE HX OOHAPYKEHUS:

KOMaHJHbIE OIINOKH, OIINOKH BBINOJHEHUS U allllapaTHO-3aBUCHMBbIC OLIHOKH.
IlepenoJsiHenne ouepenn

[Tpu nepenonHeHUN OYepeTy OIMOOK B JIFOO0E BpeMs camasi paHHsIsSI OITMOKa OCTAeTCs B
ouepen, a camas MoCleHsAsA UTHopupyeTcs. [locnenHsas ommoKa B ouepe/iv 3aMEeHSETCS Ha
coo0IeHne 00 omnoKe:

-350, "Queue overflow".
Hasznauyenue SYST:ERR? — CuurbiBanue ouepeau omuook

3TOT 3ampoc UCHOIB3YETCs Uil BO3BpaTa JII000H OMIMOKH, JOCTUTILEH Hadana odepenu
omuOO0K, ¥ yAalneHus omuOKy u3 odepenu. Ouepens OMMUO0K YCTPOCHA 110 PHHLUILY
00paTHOTO MarasuHHOI'O THIIA, TOITOMY BO3BpallaeMas CTPOKA COAEPIKUT CaMyI0 PaHHIOK
omuOKy B OYepenu.

Ouepenb CUATHIBACTCS C YHUYTOXKEHUEM CUUTAHHBIX 3aIliCei, Kak onrcano B CripaBOYHUKE
o komauaam SCPL, st momy4yeHns KOA0BOTO HOMepa U cooO0IIeHus o0 omrroke. 3arpoc
MOJKHO HCITOJIE30BATh JIJISl CYHUTHIBAHUS OIIMOOK B OYEPEAH BILIOTH 0 OCBOOOKICHUS
ouepeu, korna Oyaer Bo3BpaiieHo coobmenne 0, No Error

OtBet nMeeT GopMy CTPOKH MPOTrPaMMHBIX JAHHBIX U COCTOUT U3 IBYX 3JICMEHTOB!
KOZIOBOTO HOMEpa U COOOIIeHUs 00 onTnoKe.

SYSTem:DATE(?) <dnpd>,<dnpd>,<dnpd>

OTa KOMaHJa UCIOJb3YETCS AJI1 CMEHBI AaThl Taiimepa B Moaenu 6100B. dopmat natel
nmeet Bug I'TTT, MM, 1T

o 3ampocy Oyaer Bo3BpaleHa 3anporpaMMUpoBanHas B HacTosimuii MmomeHT nata [TTT,
MM, .

SYSTem:TIME(?)<dnpd>,<dnpd>

OTa KOMaHJa HCIIONIB3YETCS ISl CMEHBI TEKYIIEro BpeMeHH, 3anucanHoro B 6100B. JIroboe
HOBOE BpeMs OyJIeT OOHOBJICHO C YHEPTOHE3aBUCUMOTO BHYTpEHHETo 24-4acoBOro Taiimepa
pEaNbHOTO BpEMEHH.

s 3ananust BpeMeHH ucnodb3yercs 24-qacopoit ¢popmat: U4, MM.
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5-76.

ITo 3anmpocy Bo3BpaiaeTcsi OOHOBIEHHOE 3HAYEHNE BPEMEHH B MOMEHT MIPUHSATHS 3a1poca
B ¢popmare U4,MM,CC.

SYSTem:VERSion?

ITo aToit KOMaHe, UMeroLIel TONBKO GopMy 3arpoca, Bo3Bpaiaercs B popmate <Nr2>
YHCJIEHHOE 3HaUCHHE, COOTBETCTBYIoNIee HoMepy Bepcuu SCPI, KoTopoMy COOTBETCTBYET
6100B. B MoMeHT HanucaHus pyKOBOJACTBA 3TO 3HaUeHHE paBHO 1999,0.

ModpobHbie ceedeHusi 0 KomMaHOax nodcucmembl eQUHUL,
UNIT:ANGLe(?) <cpd>{DEGreesRADians}

ITo 3T0i1 KOMaHIe yCTaHABIMBAIOTCS €IUHULIBI, HCIIOIb3yEMBbIC TSl BEIPRXKEHHSI BO BCEX
ciyyasx ¢a3oBOro yria.

e DEG - BKauecTBe eIuHHMI (p)a30BOT0 yIia yCTAaHABIMBAIOTCS IPaTyCHl.
e RAD - BKauecTBe eIuHHIL (p)a30BOr0 yria yCTAaHABIMBAIOTCS paiuaHbl.

Ilo KOMaHJE 3a11poca BO3BPAIacTCA DEG, eciad B Ka4eCTBE €IUHUIL YCTAHOBJICHBI I'PaayChl,
i RAD, eCciv B Ka4eCTBE €AUHULL YCTAHOBJICHBI paJInaHbl.

UNIT:MHARmonics:CURRurrent(?) <cpd>{PRMS|PFUN|DBF|ABS }
ITo 3T0i1 KOMaHae BEIOMPAIOTCS €AUHULIBI AMIUIUTY bl TAPMOHUK TOKA.

° PRMS - B Ka4eCTBE €IUHUIL AMIUIUTY bl YCTAHABJIMBAKOTCA MMPOLICHTHI OT
cpenHeKBaupaanHoﬁ AMIIJIUTY AbI TOKA.

° PFUN - B KaueCTBE€ €IMHUIL AMIIIUTYAbl YCTAHABJIIMBAOTCA NPOLUCHTBI OT aMIIIUTY AbI
OCHOBHOH TapMOHHKHU.

° DBF - B Ka4eCcTBE €IUHUIL AMIUIUTY bl YCTaHABJIMBAOTCA ,Z[B IO OTHOICHHUIO K
OCHOBHOH TrapMOHHUKEC.

e ABS - B Ka4eCTBE €IMHUIL] AMIUIUTY /bl YCTAaHAaBJIMBAOTCA a0CONIOTHEIC 3HAYCHHUS.

Ilo KOMaHJE 3a11poca BO3BPAIacTCA PRMS, eciu B Ka4€CTBE €UHUIL YCTaHOBJICHBI
MPOLCHTHI OT CPCAHCKBAAPATUIHOTO 3HAYCHUSA TOKA, U T.A.

UNIT:MHARmonics:VOLTage(?) <cpd>{PRMS|PFUN|DBF|ABS}
Ilo 3T0i1 KOMaHae BEIOMPAIOTCS €AMHULIBI AMIUIUTY b TAPMOHUK HANPSDKEHHUS.

° PRMS - B Ka4yeCTBE €IUHUIL AMIUIUTY bl YCTAaHABJIIMBAKOTCA MMPOLICHTHI OT
Cpe,Z[HeKBaZ[paTI/I‘IHOﬁ AMIIIUTY Abl HANIPSIPKCHUS.

° PFUN - B KaUeCTB€ €IMHUI] AMIIIUTYAbl YCTAHABJIIMBAOTCA MPOLUCHTHI OT aMIIIUTY AbI
OCHOBHOH TapMOHHKHU.

e DBF - B KaueCTBE €IMHUIL AMIUIUTY bl YCTAaHABJIMBAOTCA ,Z[B IO OTHOICHHUIO K
OCHOBHOH TrapMOHHUKEC.

e ABS - B Ka4eCTBE €IUHUI] AMIUIUTY /bl YCTAaHAaBJIMBAOTCA a0CONIOTHEIC 3HAYCHHUSL.

Ilo KOMaHJE 3a1poca BO3BPAIacTCA PRMS, eciu B Ka4€CTBE €UHUIL YCTaHOBJICHBI
MMPOLCHTHI OT CPCAHCKBAAPATUIHOTO 3HAYCHUSA TOKA, U T.A.

UNIT:DIP:TIME(?) <cpd>{SEConds|CYCLes}
1o aT0¥ KOMaHIE 330ar0TCS EAMHHLIBI BpEMEHH IIPH 3alaHUH NTapaMeTPOB MIpoBaja.

° SEC - B Ka4e€CTBE €IUHUIL] BPCEMCHHU IpOBaJia YCTAHABINBAKOTCA CCKYH/bI.
° CYCL - B KayeCcTBE €IUHUILL BPEMCHU MPOBaJIa YCTAHABIUBAKOTCA IICPUOIBI.

Ilo KOMaH/JE 3a1poca BO3BPAIacTCA SEC, eclIi B KQUECTBE €AUHUIL] BPEMCHHU MIpOBaia
YCTAHOBJICHBI CCKYHbI, U T.1.

UNIT:FLICker:CURRent:FREQuency(?) <cpd> {HZ|CPM}

Ilo »Tolt KOMaHe 3a4ar0TCs CAUHUIBI 11 CKOPOCTU U3MCHCHUA MPU 3aJaHUN TapaMCTPOB
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HucmaHuyuoHHoe ynpasneHue onyuel UuaMepeHuUsi 3Hepauu

(drukepa s TOKa:

e Hz - CKOpPOCTb U3MEHEHMS B replax.
e CPM - CKOPOCTb U3MEHEHHSI B KOJIMYECTBE U3MEHEHUN B MUHYTY.

ITo xomanze 3anpoca Bo3Bpamaercs HZ unu CPM.
UNIT:FLICker:VOLTage:FREQuency(?) <cpd> {HZ|CPM}

ITo 3TO# KOMaH 1€ 3aJaf0TCSI €ANHHMIIBI JUTST CKOPOCTH U3MEHEHUS TIPH 3alaHUH MTapaMeTPOB
(drukepa a1 HanpsHKCHUS:

e Hz - CKOPOCTh U3MEHEHHS B repuax.
e CPM - CKOPOCTh U3MCHEHUS B KOJINYECTBE U3MEHEHUH B MUHYTY.

[To xomanze 3anpoca Bo3Bpauiaercss HZ unu CPM.

5-77. JucmaHyuoHHOe ynpaesieHue onyueu usMepeHuUsi
3Hepauu

YroObl HAYATh OTCYET MPH MOMOIIH OIIIUU U3MEPEHUS SHEPTUH, €€ ITaHellb COCTOSHHUS
IoJKHA OBITH BeIBeAcHA Ha Tpuoop 6100B, ecimm oToOpaskaeTcst Ipyras maHeb
ornpeneneHus GOpMbI CUTHANA, OyJIeT aKTHBHPOBaHA TOJIBKO BBIXO{HAS MOIIHOCTD, & HE
cUeTYnK/TaiiMep dHepruu. [ obecredeHus IpaBMIIBHON pabOTHl PEKOMEHIYETCs, YTOOBI
komaHnga ¢ nepeBa "ENERgy" Obuta mocienueit, moganaoit mepexn ":OUTPut ON"; mobas
KOMaHJIa ¢ 3TOTO JIepeBa MOJICUCTEMbI TPUBEET K BHIBOJY SKpaHa CTaTyca SHEPTUH.

[Mpumeuanue: HekoTopble KOMaH (bl HEOOXOMMO MOJIABATH B ONPEACICHHOM MOPSIIKE, YTO
IIPU HEOOXOTUMOCTH OyIeT yKa3aHo.

5-78.Habop komaHO SCPI

INoncuctema SCPI "[SOURce]:ENERgy" ncnons3yercs A AUCTAHIIMOHHOTO YIIPaBIECHUS
amnmapaTHOH OIuel cueTuynka sHeprun/Taiimepa. Mexanmusm cratyca SCPI Obu1 Takxke
pacuIMpeH A5 OANCP>KKH ONLUH U3MEPEHHsI SHEpTuH (CM. puc. 5-3 B riiaBe 5, 1epeBo
komana STATus:OPERation u komanne! 3ampoca B maparpadax ¢ 8-52 no 8-55).

5-79. Pexum pabomabl
ENERgy:MODE(?) <cpd> { TCOunt|PACKet|GATE|FRUN }
[To aT0it KOMaHe BRIOMpACTCs pabOUNit PEKUM IS OIITUN CUETUYNKA dHEPTHUH/TaliMepa.

[Ipu nomydennn 3ampoca Ha padoty (":OUTPut ON") BEIOpaHHEIH pexxuM pabOTHI OyIeT
MOJICYUTHIBATH YHCIIO HIIH U3MEPATH BpeMsl ISl IIOTOKA UMITYJILCOB, OTOOpaXKaeMoTro Ha
BBIOPAHHBIX BXOJIAX.

e TCOunt Pexum Cuerunk/Taiimep.

BynyT akTBHpOBaHBI BBIXOJ MOITHOCTH U OyJeT pa3pemieHa nx crabunu3amus. My TbCer
SHEPTrUH Ha BRIOPAHHBIX BXOAaX OyayT MOJCYUTHIBATHCS B TEUCHNE 33JAHHOTO BPEMEHH.
3areM BBIXOIbI Oy TyT BO3BpAIIEHBI B PEKUM OXKHIAHUS, KOT/1a OYAyT BBHIITOIHEHBI BCE
KPUTEPUH 3aBEPIICHHS. JTO SBIISETCS PEKUMOM pabOTHI IO yMOTYAHHIO.

e PACKet PexuM mocTaBKH IMaKeTOB SHEPTHH.

BrBIX0IbI MOIITHOCTH aKTHBUPYIOTCS Ha BpeMs, HeoOxomumoe mpudopy 6100B mis moctaBku
OTIPEICIICHHOTO "MaKeTa" SHEPTUH 1 TTOCIICAYIOIICH eaKTHBAIIHH.

e GATE Kmymnii BXOITHOHN peXuM.

BrIxoap! MOIITHOCTH aKTHUBHPOBAHBI. 3aTeM BHEIIHWN CT€HEPUPOBAHHBIA CUTHAT MOXKET
OBITH HCITOJIF30BAH JIJIs1 CTPOOMPOBAHIS ITOICYETa UMITYJILCOB YHEPTHH HA BEIOPaHHOM
BXO/I€ IMITYJIbCOB SHEPTUH U JIEAKTUBAIIH BBHIXOI0B MOITHOCTH.

5-59



6700B/6105A
Pykoeodcmeo nonb3osamernsi

e FRUN CBOOOIHBIN pEXKHM.

CBO60)_IHLII71 PCXKUM B OCHOBHOM MPEAHA3HAYUCH JIA PYUYHOI'O UCTIOJIB30BAHUsA, HO
BO3MOKHO U JTUCTAHITMOHHOC YIIPABJICHUC.

5-80. [lodd0epixaHue HanpsHxeHUsI NpPU U3MepeHUU aHepauu
ENERgy:MVOLtage(?) <cpd> { TCOunt | PACKet | GATE}[,<bool> {OFF | ON | 0 | 1}]

Ora KOMaHIa obecneynBaeT PEXKUMBI TaﬁMepa/cquqI/IKa, MMaKETHHINA WA CO CTpO6-
HUMITYJIBCOM IJI NOAACPIKAHUS HAJIMYINA TCCTOBOI'O CUIHaJIa KaHaJla HAIPSKCHUS ITOCIIC
3aBCPUICHUA TCCTA, BMECTO aBTOMATUYCCKOI'O OTKIIFOUCHU BCCX aKTHUBHBIX KaHAJIOB TOKAa U
HAIPsKCHUA.

[1epBrIii mapameTp ONpeaensieT peKuM padoThI:

e TCOunt  Pexwum Taiimepa/cueTdynka
e PACKet Pexum makeToB SHEPTHUH.
e GATE Knoymuii BXOTHON pexKuM.

BTOpOﬁ napamMeTp onpeacIiacT, 6y,Z[YT JIA BCC aKTUBHBIC KaHAJIbl HAIIPAKCHUSA BKIIFOUCHBI
IMOCJIC 3aBCPUICHUA U3MCPCHUS.

Ilo YMOTYaHHUIO BCE AaKTUBHBIC KaHAJIBI ITOCJIC 3aBCPIICHUS U3MEPCHU S BBIKIIOYArOTCA.

s hopMBI 3ampoca 3Toi KOMaHIbI TaKKe TpeOyeTcs mapaMeTp pexuma (Harmp.,
MVOLtage? <cpd>). 1o sToli koMaH/e cOOOIIaeTCsl, BKIFOUCH JIM 33JJaHHBIN PEXKUM
"moanep KaHus HaNpsHKEeHUs "

Ilpumeuanue

Oma onepayus He nodoepaicusaem "ceobo0HbIll pedcum'” IHepeul.

Ecnu pexum "mognep kaHusl HAIPsHKEHUS' aKTHBHPOBAH, a U3MEPEHHE 3aBEPIICHO, TO TI0
3anpocy :OUTPut? Bo3epamsercs 3aadenue "1" win "ON", moka He OyAeT oTIpaBiicHa
komanma :OUTPut 0.

5-81. EOQuHuubI 3Hepauu
ENERgy:UNIT(?) <cpd> { REAL|APParent/ REACtive }

ITo aToit KOMaHe 3a7ar0TCsl 6a30BbIE EIUHUIBI JHEPTHH, UCIIONB3yEMbIE B pacueTax co
CUYETYMKOM/TaliMEPOM.

e REAL AKTrBHas MoOIHOCTH (BT-).
e APParent Kaxymasics momHocTs (BA-1).
e REACtive PeakTuBHas MOIIHOCTH (Bap-).
5-82. [IpedcmaenieHue pe3ysibmamos
ENERgy:PRESentation(?) <cpd> { COUNts|ENERgy }, <cpd> { PERRor|PREGistration }

DTOit KOMaHION OTPEeIsIeTCs MPEICTABICHIE BBIBOJUMBIX pe3ybTaToB. OHA TaKkke
ONpe/ieNIsieT 3HAUYCHUE MOJIeH Pe3yJIbTaTOB, BO3BPAIaeMbIX [0 KOMAH/Ie
":ENERgy:RESults?" .

[TepBblit mapaMeTp onpeessieT 3HaYeHHE OIS, OTPAXKAIOIIET0 HAKOIICHHOE 3HAUCHUE IS
npoBepsieMoro npubopa.

e (COUNts Ywucmao moacueToB.

e ENERgy Haxkomnennas sHeprus (B 0a30BbIX €IMHHIIAX, OTPEACICHHBIX KOMaHI0H
"ENERgy:UNIT").

Bropoii mapameTp omnpenenseT 3HaUeHHE MO U3MEPEHHON OIINOKH:
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5-83.

5-84.

e PERRor Ommo6ka B nponenrax = ((Ilokazanus cueTyrka Juisi POBEPSEMOTO
npubopa - MoKa3aHUs CYSTUYMKA JJIs ATAJIOHA) / IOKA3aHUs CUCTYHKA JUIS dTAIOHA) *
100,0.

e PREGistration OTHOCHTeNbHAs BenrunHa B TpoueHTax = ([TokazaHus cueTdnka ajst
npoBepsieMoro npubopa/ mokasaHus cueTyrka s atanona) * 100,0.

Pe3ynbmamesi
ENERgy: RESults? <cpd> { CH1|CH2|CH3|CH4|CHS5|CHG6 }

ITo T0i1 KOMaHe, UMEIoLIEeH TONBKO POPMY 3arpoca, BO3BPAILAIOTCS PE3YIbTUPYIOIIUE
JaHHBIE IS BEIOPaHHOTO KaHaja:

e 1-ii <dnpd>wMrHoBeHHast MOIIHOCTb WJIH YacTOTa [ 1] (SAUHHIIBI IS TT0JIe MOIITHOCTH
onpenensitorest mo "ENERgy:UNITS").

e 2-ii <dnpd> HaxkomneHHas mpoBepseMbIM IPUOOPOM IHEPTHUS WK TTOKa3aHHsI CUETINKA
[1].

e 3-ii <dnpd> HakorieHHast 3TaJIOHHBIM PUOOPOM IHEPTHUS WIIM TTOKa3aHUsI CYETINKA
[1].

o 4-ii <dnpd> 3HaueHue B MPOIEHTAX JJIs OIMIMOKH WA BETHYUHBI [2].

[1] Bropoe 3nauenue npumensiercs, eciu "PRESentation" ycranosneno va "COUNTs".

[2] Bropoe 3HaueHue nmpumensiercs, eciau "PRESentation" ycranoBieno Ha
"PREGistration".

Ecnu BeIOpaHHBIN KaHaT HEaKTHBEH, TO BO3BPALIAETCS CIIUCOK HYJIEBbIX 3HaUYeHUH <dnpd>
¢ pazpenurensmu-3anateiMy. 3anpoc "ENERgy: RESults?" MoxHO HanpaBuTh B o0oe
BpeMSL.

Ora KOMaHJa, KaK MMPaBUIIO, HCIIONb3yeTcs coBMecTHO ¢ komaHnamu "STATus:OPERation",
MMO3TOMY JaHHBIE MOTYT CYHTHIBATHCS [0 OCHOBHEIM 3TallaM B MOCIIEA0BATEIEHOCTH
U3MEPEHUM.

C ucnonn3oBaaneM cucteMbl "STATus" MOXXHO KOHTPOIHPOBATH CIEIYIOIINE YCIOBUS (CM.
naparpad 51):

e [Iporpes akTuBEH.

e l3mepeHHe akKTUBHO.

e BX0xHOH CTPOO-UMITYJIEC TPUITEPA OTIOXKEH.

e Taiimep/cueTyuK SHEPTHN AKTHBEH.

[Ipumevanus:

EnuHuIe: B moyie MOIIHOCTH 3aqai0Tcs akTuBHBIM onpenencaueM "ENERgy:UNITS".

e 1 Bropoe 3nauenue npumensiercs, eciu "PRESentation” ycranoeneno na "COUNts".

e 2 Bropoe 3HaueHue npumensiercs, eciii "PRESentation" ycranoeneno Ha
"PREGistration".

Bbixo0HOU cmpo6-umnynbc
ENERgy: OGATe(?) <bool> { OFF|ON|0[1 }, <cpd> { PULSe|LEVel }, <cpd> {
HIGH|LOW }, <cpd> { R150|R1000 }

[To 3T0ii KOMaHIEe KOHPUTYpUPYETCS BRIXOAHOH cTpoO-umITybe. [lapamerper OGATe He
YUHTHIBAOTCSI, €CJIA PEKUM paboThl yctaHoBneH Ha "GATED".

[lepBeIii mapamMeTp aKTUBUPYET FeHEPALUIO CTPOO-uMITysibca. OH aKTUBEH, TIOKA BBIXO/BI
MOIITHOCTH BKJIFOUECHBI.
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5-85.

5-86.

5-87.

Bropoii mapameTp 3aaeT TUI CTPOO-UMITyJIbCa:

e PULSe [Tyck/cTom o UMITyJIbCY .

e LEVel [Tyck/cTomn Mo U3MEHEHHIO YPOBHSI.

Tpetunii napameTp 3aAaeT YPOBEHb CTPOO-UMITYJIbCA!

e HIGH [Tyck/cTom no mepexoy Ha BEICOKHI YPOBEHb.

e LOW [Tyck/cTom no mepexoay Ha HU3KUHA ypOBEHb.

UeTBepThlii MapaMeTp 3a4a€T UCTIONIb3yEMOE BHYTPEHHEE Harpy30UHOE CONPOTUBIICHHE:
e RI50 150 Om.

e RI1000 1 kOm.

Bxo0dHol cmpob6-umnynbc

ENERgy: IGATe(?) <cpd> { PULSe|[LEVel }, <cpd> { HIGHLOW }, <cpd> {
R150|R1000 }

ITo 3T0i1 KOMaHIEe KOHPUTYPHUPYETCS JIUHUS BBIXOIHOI'O CTPOO-UMITYJIbCA. DTH MAapaMeTphl
OGATe npuMeHsI0TCS, TOJIBKO €CII pexUM paboTsl ycraHosleH Ha "GATED".

[lepBrIii mapameTp 3agaeT TUI CTPOO-UMITyJIbCa:

e PULSe [Tyck/cTom o uMITyJbCy.

e LEVel [Tyck/cTomn mo U3MEHEHHUIO YPOBHSI.

Bropoii mapameTp 3aaeT ypoBeHb CTPOO-UMITYJIbCA:

e HIGH [Tyck/cTom no nepexoy Ha BRICOKHA yPOBEHb.

e LOW [Tyck/cTom no nepexoy Ha HU3KHH YPOBEHb.

Tpetuii napameTp 3aaeT UCIOIb3yEMOE BHYTPEHHEE HaIrpy30YHOE COIIPOTHUBIICHHUE:!
e RI150 150 Om.

e R1000 1 kOm.

Hepeeo nocnedoeamenbHocmu npozpeea.

[MocnenoBaTensHOCTH MPOrpeBa MPU H3MEPEHUH MOKET UCTIONIB30BAThCS, YTOOBI MPOBECTH
MepeXOIHbIE TPOLIECCHI B IPOBEPSIEMOM U 3TATOHHOM MPUOOpax.

[NocnenoBaTensHOCTH MPOTrpeBa MOKHO HACTPAMBATH B JIIOOOM PEKUME PabOTHI, HO OHA
OyJeT NpUMEHSTHCS TONBKO B peskume padoTsl "TCOunt". [TapameTps
MOCJIe0BaTEILHOCTH NPOTPeBa MPH U3MEPEHUH 33Jal0T HadalIbHBIE IeHCTBUS,
BBITIOJTHsIEMbIe TTpH oTnpaBke komauabl "OUTPut ON". 3arem Oyzaer BIoNHEHA
MIOCJIETOBATEIBPHOCTh U3MepeHus (cM. 5-89).

Uctounuk MOACUYUTBIBACMBIX UMITYJIBCOB MOXKCT OBITH 3a/laH, paBHO KaK U BapuaHT
moAcyeTa - o0 BpEMEHHOMY MHTCPBATY WM CUCTYHUKY UMITYJILCOB. I[OCTyr[Ha TaK>XKE OIIIUA
utst pacdeta s mogenu 6100 nepuoaa (Ha OCHOBE SHEPTUH).

HeoOxoanmo Taxke oTMeTuTh, uTo (eciu BeiOpano "TCOunt") Bcerga nmeer Mecto
HEePEeXOTHON MePUO] JNTUTEILHOCTBIO OKOJIO 1 CeKyHbl, He3aBUCUMO OT TOTO, 33/1aH JIH
HEepHOJ POTpeBa.

AdnumenbHocmb npozpeesa

ENERgy:WUP:DURation(?) {SEConds |[MINutes |[HOURs | PPERiods | WH | KWH |
MWH},<dnpd>

Ilo »Tolt KOMaHIe OIpeACIACTCA TPOAOIZKUTCIIBHOCTD TOCJICA0BATCILHOCTHU IPOTPEBA,
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5-88.

BbIpa’XCHHAas 4€pe3 NPOMCIKYTOK BPEMEHU, TOKA3aHUA CUCTUUKA (B nepuoaax I/IMHYJ'II)COB),
HJIK IICPUoAa, OHpeI[CJ'IHCMBII\/'I YCpe3 SHCPIULo.

SEConds Bpewms B cexyHaax.

MINutes Bpems B MuHyTax.

HOURSs Bpewms B yacax.

PPERiods B nepuonax umiynbcos.

WH Yepes HaKOIUIEHHYIO SHEPTHUIO.
KWH Yepes HaKOIUIEHHYIO SHEPTHIO.
MWH Yepes HaKOIUIEHHYIO SHEPTHIO.

Crenyromue napaMeTpsl B Bepcur | onnun 3Hepruyu HTHOPUPYOTCSL:
COUNts [To cueTunky UMIyJIBCOB.

ENERgy Uepes HAKOMIIEHHYIO SHEPTHIO.

[Ipumevanwne: [Ipu ncronp3oBanun enuan >Heprun (WH, KWH, MWH) tekymue
MIPUMEHSIEMBIE TTPEIENbI Oy IyT OIPEAEATHCS MOCTOSHHONW CUeTYHKA, BRIOPAHHOHN IS
MMITYJTECHOTO UCTOYHHKA.

UcmoyHuk umnynbcoe npu npozpeee

ENERgy:WUP:PSOurce(?) { CH1|CH2|CH3|CH4|CHS5|CHG6|
SUM456|]MEAN456]MEANS6|[EMUT|MAIN }

ITo 3TOl KOMaHAE 3aAa€TCSI HCTOYHHMK UMITYJICOB, UCIIOJIb3YEMBbII KaK KpUTEPUM s
OIIpENEIICHHS 3aBEPIICHUS II0CIEI0BATEILHOCTH IIPOTPEBA.

Tekymue 1oCTymHbIE HCTOYHUKH OTIPEAETISIOTCS BBIOOPOM aKTHBHOTO HCTOYHHUKA
HPOBEPSEMOT0 U STAJOHHOTO PHOOPOB.

[Mpumeuanue: Ecnu kakoi-1u00 U3 UCXOIHBIX ITAPAMETPOB H3MEHUJICS TTOCIIC
WCIIOJIb30BaHUS ATOW KOMaHBI, OYJeT YCTAHOBICHO JIOIMyCTUMOE 3HAUCHHE 110 YMOJTYAHHIO
(xak mpasuno, "CH1" niau "MAIN"); moaToMy peKoMeHIyeTcs OTIIPaBIATh KOMaHLy
"MUT:WUP:PSOurce" IIOCJIE mto60#i komaunsl "MUT:SOURce" unu
"REFerence:SOURCce", Bo n30exkaHue HENPEICKA3yeMbIX TOOOYHBIX 3P PEKTOB.

HcxonHbIM TapaMeTpoM MOXKET OBITH:

e CHI to CH6 [ToTox HEOOPaOOTAHHBIX UMITYJIECOB JJII MHIUBUTY ATbHBIX
KaHaJOoB.

e SUMA456 CymmMa 1o xkaHaiam ¢ 4 mo 5.

e MEAN456 Apudpmerndeckoe cpeqHee st KaHAIOB ¢ 4 10 6.

e MEANS6 Apudpmerndeckoe cpeHee A1t KaHAJIOB 5 | 6.

e EMUT ITo xaxxqoMy KaHay mpoBepsiemoro npubopa. Hanpumep, npu

BBIOOpE MTUTENhHOCTH TIporpesa 100 UMITyI6COB 11O MEHBITICH
Mepe 100 uMIry15c0B HEOOXOAMMO MOACUYUTATEH Ha BCEX
BBIOpaHHBIX IPOBEPSEMBIX TPUOOpax Mepel TeM, Kak
MOCIIEeI0BATEILHOCTh POrpeBa MOXKHO OyJIET CUNTATh
3aBEpUIEHHOM.

e MAIN DKBHUBAJICHTHBIN MOJCYET UMITYJIHCOB Ha BBEIXOJaX MOIITHOCTHU
(BenmmurHA, pacCUYNTAHHAS U3 3HAUCHUS ITOCTOSTHHON CYETUYHKA
"OUTPut:CONStant" 1 HacTpoeKk aKTUBHON MOIITHOCTH).
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5-89. [Jepeeo nocnedoeamenbHOCMU U3MepeHuUl

5-90.

5-91.

Komannp! nocnenoBarenbHOCTH M3MEPEHHUN 3aJal0T HaYallbHbIE JeMCTBYSA, BBIIIOJIHIEMBIE
npu ornpake koMaHael "OUTPut ON". DTu mapaMeTpsl IPUMEHSIOTCS BO BceX paboumnx
pexxumax, kpome "FRUN".

Uctounuk MMOACUYUTBIBACMBIX UMITYJIBCOB MOKCT OBITH 3alaH, paBHO KaK WU BapuaHT
moAcyeTa - 10 BpEMEHHOMY MHTECPBATY WJIN CUCTYHUKY UMITYJILCOB. I[OCTyr[Ha TAaK>XKE OITIUA
mutst pacdeta s mogenu 6100 nepuoaa (Ha OCHOBE SHEPTHH).

lMpodosmkumenbHOCMb U3MePEeHUs
ENERgy:TEST:DURation(?) { SEConds| MINutes | HOURs | PPERiods | WH | KWH |
MWH }, <dnpd>

ITo sroit KOMaH/JC 3a4aCTCA JJIMTCIIbHOCTD MOCICAOBATCIbHOCTH U3MEPCHUA B BU/IC
IMPOMCIKYTKa BpCMCHH, MMOKa3aHUM CYSTYNKA UIIH nepuoaa, ornpeacIsieMoro 4epe3 SHCPTHULo.

SEConds Bpewms B cekyHaax.

MINutes Bpewmst B MunyTax.

HOURSs Bpewms B gacax.

PPERiods B nmepronax uMIrynbcoB.

WH Uepes HAKOIIIEHHYI0 SHEPTHIO.
KWH Uepes HAKOMIIEHHYI0 SHEPTHIO.
MWH Uepes HAKOMIIEHHYIO SHEPTHIO.

Crenyroniue mapaMeTphl B BEpcu | ONIMK 3HEPTHH UTHOPHPYIOTCS:
COUNts [To cdyeTynKy UMITYIJIECOB.

ENERgy Yepes HaKOTUIEHHYIO SHEPTHIO.

[Ipumeuanwue: [Ipu ncnonszoBanuu equani sHeprun (WH, KWH, MWH) texymue
MIpUMEHSIEMBIE MIPEeIbl OyIyT ONPEAEATHCS MOCTOSHHON CUEeTYHNKA, BRHIOPAaHHOM /IS
HMITYyJIbCHOT'O HCTOYHHMKA.

UcmoyHuk umnynbcoe npu usmepeHuu

ENERgy:TEST:PSOUrce(?) {
CH1|CH2|CH3|CH4|CH5|CH6|SUM456 MEAN456 MEANS6|EMUT|MAIN}

Ilo »Tolt KOMaHe 3a4acTCA UCTOYHUK UMITYJILCOB, HCHOHL3yeMBIﬁ KakKk KpI/ITepI/Iﬁ JJIsL
OIIpeACJICHNA 3aBCPUICHNUA U3MECPCHUS.

Texyume A0CTyIHBIE HCTOYHUKH ONPENEIISIOTCS BHIOOPOM aKTHBHOTO UCTOYHUKA
MPOBEPSAEMOT0 H ATATOHHOTO MPUOOPOB.

[Mpumeuanue: Ecnu kakoil-1100 U3 HCXOAHBIX MApaMeTPOB U3MEHHJIICS MOCTe
WCIIOJIb30BaHMs 3TOM KOMaHIbI, OyJeT YCTaHOBICHO JOMyCTUMOE 3HAYCHHE 10 YMOTYAHHIO
(xak mpaBuno, "MAIN"); moaTOMy peKOMEHIYeTCsI OTIPABIATh KOMAaHIY
"MUT:TEST:PSOUrce" nociae aro60# komauasl "MUT:SOURce" ninu
"REFerence:SOURCce", Bo n30exkaHue HENPEICKa3yeMbIX TOOOYHBIX AP PEKTOB.

HcxoaHbiM napaMeTpoOM MOKET OBITh:

e CHI1 to CH6 [ToTrokx HE0OPaObOTaHHBIX UMITYJIBCOB [Tl MHIUBHY aJIbHBIX
KaHaJIOB.
e SUMA456 Cymma o xaHanam ¢ 4 1o 5.



HducmaHyuoHHOe ynpaesieHue 5
Habop komaHd SCPI

e MEAN456 Apudmernueckoe cpenHee A5 KaHAIOB € 4 110 6.
e MEANS56 Apudmernueckoe cpeHee st KaHaIoB S 1 6.
e EMUT Mo xaxmoMy kaHay npoBepsieMoro npubdopa. Hanpumep, npu

BEIOOpE UIMTENBHOCTH U3MEPEHHUS
100 ummynscoB 1o MeHblIel Mmepe 100 uMITy IbCOB HEOOXOIMMO

MOJICYMTAThH Ha BCEX BHIOPAHHBIX MPOBEPSAEMBIX MMPUOOPax mepe
TEM, KaK TOCJIEeIOBATeIbHOCTh U3MEPEHUS MOXKHO OYAET CUUTATh
3aBEPLIEHHOM.

e MAIN OKBUBAJICHTHBIN MMOACUET UMITYJILCOB HA BHIXOJAaX MOIIIHOCTH
(BenuuurHa, pacCUUTaHHAS

n3 3HaueHnud noctosHHor cuetunka "OUTPut: CONStant" u
HaCTPOEK aKTUBHOI MOIIHOCTH).

5-92. ENERgy: ABORt

OTa KOMaH/a MO3BOJIAET MPEepBaTh BHINIOIHEHNE aKTUBHON MIOCIIeI0BATEIbHOCTH
mmepennid. Ee nelictBue anamorudHo neiicteuto kiapumuy "STBY" win oTnpaBku
":OUTPut OFF", ¢ ogauM nckiroueHneM: ecin QyHKIus Beixosa "Maintain Voltage"
(ITognepxanue Hanpspkenus) Opi1a aktuBHa (ENERgy:ENERgy:MVOLTage), To KaHamb!
HaTNpsHKEHUS OCTaHYTCS BKIIFOYEHHBIMH (Ja)Ke €CJIU MOCIIEI0BATEIEHOCTh H3MEPEHUS Oblia
cHOBa cOpomreHa k Hagany). Ecmu komanma ":OUTPut OFF" ucnons3oBana st
MPUHYIUTEIBHOW OCTAHOBKH U3MEPEHUS, TO BCE KaHaJbI OyyT BHIKIIOUEHBI, HE3aBUCHMO
oT TOTO0, ObUIa 1K 3a/ana ¢pyHkuus "Maintain Voltage" (ITonaepkanve HanpspKEHAS ).

5-93. [Jepeeo nposepsieMbix npubopos

KomaHaaMu mpoBepsieMbIx MPUOOPOB HACTPAUBACTCS HCTOYHUK MPOBEPSEMOTo mpubopa.
TUNUYHBIA UCTOYHUK MPOBEPSIEMOTO MPUOOPA COCTOUT U3 MOTOKA UMITYJILCOB C KAHAJIOB C
1 Ha 3 u T.1. ¢ KaHana 4 Ha 6, ¥ MOXET TAK)KE UCIOJIB30BAThHCS MPU €r0 PACCMOTPEHHUU KaK
HE3aBHCHMOT0 UCTOYHHKA (HATp., A7 "HaOmoeHus 3a qperidom").

5-94. [locmosiHHasi cHem4uka rnpoesepsieMo20 rnpubopa
ENERgy:MUT:CONStant(?) <dnpd>
DTol KOMaHAOW 33a/1aeTCs MMOCTOSIHHAS CUETUYHKA (B HMITYIbCaX Ha SAUHUITY SHEPTHN),
WCITOJIb3yeMasl Ha KaHaJIaX, pacCMaTPUBAEMbIX KaK HICTOYHUKH ITPOBEPSIEMOT0 ITpHOOpa.
5-95. EOQuHuybl nocmosiHHOU cyemy4uka rnpoeepsieMo20 npubopa
ENERgy:MUT:CONStant:UNIT(?){ IPWH|IPKWH]|
IPMWH|WHPI KWHPIMWHPI }

Dol KOMaH/I0H 3a/1al0TCS €AMHUIIBI TOCTOSIHHON CUeTYHKa (B UMITYJIbCAaX HA eIHHUITY
SHEPIHH), UCIIOJIb3yeMbIe Ha KaHallaX, PACCMaTPUBAEMBIX KaK UCTOYHHUKH IIPOBEPSIEMOTO

npudopa.

IPWH NmnynscoB Ha BaTT-4ac
IPKWH NMnyniecoB Ha KMIIOBATT-4yac
IPKMH NmnynscoB Ha MeraBaTT-4ac
WHIP Bart-yac Ha umnynsc
KWHIP KunoBarr-uac Ha umMnynbc
KMHIP MeraBaTT-4ac Ha UMIIYJIbC

OTH napaMeTpsl HE UMEIOT KPaTKOH (HOpMBI.
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5-96.

5-97.

5-98.

5-99.

5-100.

5-101.

5-102.

lTpomuesodpebe3zoenili 8X0OHOU ¢hunbmp
ENERgy:MUT:DEBounce[:STATe](?) <bool> { ON|OFF|0|1 }

BX0JIpI CHETYMKOB YHEPTUH MTPOBEPSAEMBIX IPUOOPOB MOKHO (DHIBTPOBATH LIS
yMEHbIIIEHUS pe0desra Mpu NepeKI0YeHnH KOHTAKTOB. [Ipu BKIIOUeHHOM

MPOTHBOAPEOE3TOBOM 3aIIUTEe MAKCHMAJIbHAS JIOITyCTUMast YaCTOTa HMITYJIbCOB COCTABIISIECT
100 I'm.

UcmoyHuk npoeepsiemoz0 npubopa.

ENERgy:MUT:SOURce(?) {
CHI1|CHITO2|CHITO3|CHITO4|CHITO5|CHITO6/SUM123}

[To 3Toii KOMaHIe 3a7aeTCsI UCTOYHHUK(H) UMITYJIBCOB, HCITONIE3YEMBIH(€) IS OTIpeIeTIeHHS
MPOBEPSIeMOro Mprudopa.

Hcrounnkamu MOTYT OBITB:
e CHI1, CHITO2 to CHITO6 [ToToku UMIyIHCOB 7151 (HE3aBUCHMBIX ) KAHAJIOB.
e SUMI23 Cymma o xa"anam c 1 mo 3.

Ecnu xanan 3anpammBaeMoro HCTOYHHKA YXKe TOTOB AJIsl HCIOIb30BAaHUS KaK YaCTH
omnpeesIeHHsI TAJIOHHOTO HCTOYHMKA, TO ONPEACIECHHUS STATIOHHOI'0 HICTOYHHUKA OyAeT
3HAYEHUEM 10 YMOJIYAHHIO [UIs 3HAUYEHHS, KOTOPOE HE BOWIET B KOH(QIMKT C HCTOYHUKOM
JUTS TIpoBepsieMoro npuodopa (kak mpasuino, "MAIN"). [ToaToMy HCTOYHHK TIPOBEPSEMOTO
nprbopa peKOMEHAYETCS ONPEIesITh epe HCTOUHUKOM 3TAIOHHOTO pubopa.

BHympeHHee conpomueJsieHue npoeepsieMoz20 npubopa
ENERgy:MUT:PULLup <cpd> { R150[R1000 }

ITo aToit KOMaH/e 3a7aeTcsl BHYyTPEHHEE HATPY304YHOE COMPOTUBIICHUE, BRIOUpaeMoe JUIst
ATAJIOHHOTO TIprbopa :

e RI50 150 Om.
e RI1000 1 kOm.

Hepeeo amasoHHo20 npubopa

Komangamu 3tanioHHOT0 Mpubopa HACTPAaUBACTCSl HCTOYHHK 3TaJIOHHOTO Mprbopa.
HcTounnk 3TajgoHHOro Mprdopa MOXKHO CO3/1aTh U3 IOTOKOB MMITYJILCOB Ha KaHasax ¢ 4 1o
6.

lMpomueodpebeszoenbili x00HOU hunbLmMp
ENERgy:REFerence:DEBounce[:STATe]|(?) <bool> { ON|OFF|0|1 }

BXO,[[LI CUCTYMKOB SHCPIUU 3TAJIOHHOT'O an/I6opa MOXXHO (I)I/IJ'IBTpOBaTB AJ1d YMCHBIICHU A
):[pe663ra Ipu MCPCKIIIOUCHUUN KOHTAKTOB. HpI/I BKJIIOUCHHOM HpOTI/IBOI[pe6C3FOBOI71 3alIUTC
MakKCuMajibHasg J0MmyCTUMas 4aCcToTa UMITYJIbCOB COCTABJISCT 100 Fu.

locmosiHHasi cyem4uka 3maJsioHHo20 npubopa
ENERgy:REFerence:CONStant(?) <dnpd>

OToi KOMaHI[Oﬁ 3a1a€TCA IMOCTOAHHAA CHCTUMKA (B HUMITYJIbCaX HAa CAUHULTY 3HepFI/II/I),
HCIIOJIb3YEMas HAa KaHaJIaX, paCCMATPUBACMBIX KaK HICTOYHUKH 3TAJIOHHOT'O an6opa.

EQuHuybI nocmosiHHoU cyemy4uka 3maJioHHO20 npubopa
ENERgy:REFerence:CONStant:UNIT(?){ IPWH|IPKWH|

IPMWH|WHPI KWHPIMWHPI }

OToit KOMaH,[[Oﬁ 3aJar0TCA CAUMHUIIBI IMOCTOSSHHOM CUeTYHKa (B HUMIIyJIbCaX HAa CAUHUITY
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3Hepr1/11/1), HCIIOJIb3YCMBIC HAa KaHaJIaX, paCCMAaTPUBACMBIX KaK HCTOUYHUKHA MTPOBEPIACMOTO

npubopa.

IPWH NMnynsCcoB Ha BaTT-4ac
IPKWH NMIy1bCOB Ha KMJIOBATT-4ac
IPKMH NMnynscoB Ha MeraBaTT-4ac
WHIP BarT-4ac Ha uMIybC
KWHIP KunoBarT-4yac Ha UMITyJIbC
KMHIP MeraBaTT-4uac Ha UMITYJIbC

OTH napaMeTpsl He UMEIOT KPaTKO# (HOpMBI.
5-103. OmanoHHbIll UCMOYHUK
ENERgy:REFerence:SOURce(?) { CH6|SUM456MEAN456 MEAN56MMUT|MAIN }

[lo sToii KOMaHIE 3a7aeTCsI UCTOYHHUK(H) UMITYJIBCOB, HCITONIb3YEMBIH(€) IS OTIpeIeTICHHS
HCTOYHHKA 3TATOHHOTO TTprbopa.

Hctounnkamu MOTYT OBITh:

e CHo6 [ToTok UMIyILCOB OT (HE3aBUCUMOT0) KaHaua 6.
e SUM456  Cymma no xa”anam c 4 1o 6.

e MEAN456 Apudmerndeckoe cpemHee 1 KaHAIOB ¢ 4 110 6.
e MEANS6 Apudmerndeckoe cpeanee s KaHAIOB 5 U 6.

e MMUT Cpennee o akTUBHBIM HCTOYHHKAM IPOBEPSieMOTro mpudopa (00bI9HO
WCTIONB3yeTCs B CIIeHApUsIX "HaOmroneHus 3a apeiigom").

e MAIN DKBUBAJICHTHBIN TIOJICYET UMITYJIHCOB Ha BBIXOaX MOIIHOCTH (BEIMYNHA,
paccunTaHHas U3 3HaueHHs moctossHHOM cueTdynka "OUTPut:CONStant" n
HACTPOEK aKTHBHOW MOIITHOCTH).
Ilpumeuanue

Ecnu xanan 3anpouiennoeo ucmoyHuKa yjice ucnoab3yemes Kaxk 4achs
onpeodeneHuss UCTNOYHUKA NPosepsemMozo npubopa, 6yoem vl8e0eHo
coobuenue 06 owuodKe.

5-104. BHympeHHee conpomusJsieHue 3masioHHo20 npubopa
ENERgy:REFerence:PULLup <cpd> { R150|R1000 }

ITo 3TO# KOMaH i€ 3a1aeTCs BHYTPEHHEE HArpy304HOE COMTPOTUBIICHHE, BEIOMPAaEeMOe st
STAJIOHHOT'O TIPUOOpa:

e RI150 150 Om.
e RI1000 1 xOMm.

5-105. [Jepeeo 8bIxOOHbIX KOMaHO

[TocpencTBOM BBIXOIHBIX KOMaHA KOHGHUTYPHPYETCS KaHAT MMITYJIbCHOTO BBIXOJa. DTOT
KaHaJ TeHepupyeT MOTOK UMITYJIECOB, TPOTIOPIIHOHANBHBIN aKTUBHBIM BBIXOAAM
MOIITHOCTH.

WMty sCeI Oy Iy T reHEpUPOBATHCS, €CIIH ObLIIa BEIOpaHa OIIIHS OIITHS TaltMepa/caeTInKa
SHEPTUH, U BBIXOJI BKIIFOUCH.
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5-106.

5-107.

5-108.

BbixoOHasi nocmosiHHasi cyem4yuka
ENERgy:OUTPut:CONStant(?) <dnpd>

OToif KOMaH/I0H 3a/1aeTCsl MOCTOSHHAS CUETYHKA (B UMITYJIbCaX HA €AMHHUILY SHEPTUH),
WCIIOJIb3yeMasl Ha BBIXOJTHOM KaHaJe.

EQuHuubI e bIXOOHOU MOCMOSIHHOU cYemyuka
ENERgy:OUTPut:CONStant: UNIT(?){ IPWH|IPKWH|

IPMWH|WHPIKWHPI|]MWHPI }

OTol KOMaHAON 33aJal0TCS SIUHUIIBI IOCTOSTHHON CYeTUHKA (B UMITYJIhCaxX Ha €IHMHHUILY
9HEPTHH), UCITOB3yEeMbIE Ha KaHallaX, paCCMaTPUBAEMbIX KaK HCTOYHHUKH IIPOBEPSEMOTO
npubopa.

IPWH NMnynbsCcoB Ha BaTT-4ac
IPKWH NMIy1bCOB Ha KMJIOBATT-4ac
IPKMH NMnynscoB Ha MeraBaTT-4ac
WHIP BarT-4ac Ha uMIybC
KWHIP KunoBarr-4yac Ha UMITyJIbC
KMHIP MeraBaTT-4uac Ha UMITYJIbC

OTH napamMeTpsl He UMEIOT KPaTKOi HOpMBI.

BbixoOHOe eHympeHHee cornpomuesieHue
ENERgy:OUTPut:PULLup[:STATe] <bool> { ON|OFF|0|1 }

DTOl KOMaHIOM onpenesseTcs, OyAeT JTU BEIXOAHON KaHaJl IEPEKITI0YaThCsl Ha BHYTPEHHUI
Harpy304HbIN pe3ucTop.

5-109. O6uwue KkOMaHObI U 3anpochbl

5-110.

Oyucmka cocmosiHuUs1

VYkazaHas CTPYKTypa JaHHBIX COCTOSIHHS COOBITHS U3MEPEHHS COOTBETCTBYET TPEOOBAHUAM
cragaapra IEEE 488.2 st 3T0#l CTpyKTYypHI.

—> *CLS —>»

Puc. 5-3. Ouucrtka cocTtosiHusA

*CLS oynIIaer Bce perucTphl U 04epeu cOOBITHI, KpOME BBIXOTHON O4epe/IH.

Brixonnas ouepens 1 out MAYV ouuinatorcs, eciu komanaa *CLS cieayer cpa3sy xe 3a
MPU3HAKOM KOHIIAa coo0IIeHus mporpaMmbl "Program Message Terminator"; cM. JOKyMEHT
crangapra IEEE 488.2.

OmuOKY BBINOJTHEHU:
Her.
YcaoBus copoca U BKIKYEHUS MTUTAHUSA

He npumensrores.



HducmaHyuoHHOe ynpaesieHue
Obuwue komaHObI U 3anpochk!

9

5-111.

AKmueauyusi cocmosiHuUsi cobbimus

VYkazaHas CTPYKTypa JaHHBIX COCTOSIHHS COOBITHS COOTBETCTBYET TPEOOBAHUSAM CTaHIAPTa
IEEE 488.2 s 3TOM CTPYKTYpBHL.

—> *ESE Phs *Nrf >

5-112.

5-113.

Puc. 5-4. AKTMBaL A COCTOSAAHUA COObLITUA

*ESE BKJIIO4aeT ONpeIeICHHbIH CTaHAapTOM OUT COOBITHS, KOTOPBIH TCHEPUPYET CBOIHOEC
coo01ieHne B 0alTe COCTOSHUSL.

Nrf aBnseTCs 3JICMEHTOM JITaHHBIX B JECITHYHON (hopMe, MPEICTABIISIFOIINM COOOH IIe)I0e
JECSITUYHOE YHCII0, SKBUBAICHTHOE IIECTHAAAIIATCPUIHOMY 3HAUCHHUIO, TPeOyeMOMY JIJIst
AKTHUBAIIMH COOTBETCTBYIOIIMX OUTOB B 3TOM 8-O0MTHOM peructpe. [logpobHOE onpenencHre
conepxurcs B crannapte IEEE 488.2. CnemyeT OTMETUTE, UTO 3TU YHCIIa OKPYTIISIFOTCS 10
LIEJIOT 0.

OmuoOKy BLINOJIHEHHS

Her.

YcaoBus copoca U BKIKOYEHUS MTUTAHUSA
He npumenstorces.

Bbi3oe akmueayuu cocmosiHusi cobbimusi

VYkazaHast CTPYKTypa JaHHBIX COCTOSIHHS COOBITHS COOTBETCTBYET TPEOOBaHUSAM CTaHIAPTa
IEEE 488.2 s 3TOM CTPYKTYpBHL.

—> *ESE? —

Puc. 5-5. 3anpoc akTMBauum COCTOSAHUA COOLITUA

O1muOKY BBINOJTHEHU:
OTCyTCTBYIOT
YcaoBust cOpoca v BKITFOUCHHSI TUTAHUS

VYcnoBue BKIIOUEHHUS TUTAHUS 3aBUCUT OT YCJIOBUS, COXPAaHEHHOTO 00IIei KOMaH 01
*PSC, ecnu 0, TO perucTp He ouMIaeTes; eciu 1, To peructp ouumaetcs. CoOpoc He
JIEUCTBYET.

*ESE? BbI3bIBaCT MacKy aKTHUBAILIUU TSI COOBITUH, ONPEACIICHHBIX CTAaHIAPTOM.
Pacuiugposka orsera:

Bosppariiaemoe 3HaueHue, IpeoOpa3oBaHHOE B IBOMUHYIO (POPMY, YKa3bIBACT
AKTHBHPOBAaHHEBIE OMTHI, KOTOPBIE CTEHEPUPYIOT CBOAHOE COOOIIEHUE B pa3psijie 3anpoca
(YHKLIUY IS 3TOH CTPYKTYpHI AaHHBIX. [logpoOHOE onpe/ieieHre CONePKUTCS B
crangapre IEEE 488.2.

CyumsieaHue peaucmpa cocmosiHusi co6bImusi

VYkazaHast CTPYKTypa JaHHBIX COCTOSIHHS COOBITHS COOTBETCTBYET TPEOOBaHUAM CTaHIAPTa
IEEE 488.2 st 3TOM CTPYKTYpBHL.
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—» *ESR? —

Puc. 5-6. 3anpoc perucrpa COCTOAHUA COOLITUSA

*ESR? BbI3bIBaeT COOBITHS, ONPECICHHBIC CTAHAAPTOM.
Pacuiugposka orsera:

BosBpamniaemoe 3HaueHue, mpeodpa3zoBaHHOE B JBOUYHYIO POPMY, YKa3bIBacT OUTHI
coryacHo onpezaeneHuto B cranaapte IEEE 488.2.

OmNOKH BBINOJTHEHHS:
OTCyTCTBYIOT

5-114. *IDN? (Mdenmucdbukayusi npubopa)
Komanna cootBerctByeT TpeboBanusiM crannapta IEEE 488.2.

—» *IDN? —

Puc. 5-7. UpeHTndmnkauma npudopa

*IDN? BBI3BIBACT CBEJICHUS O IPOM3BOIUTEIIE IIPUOOPA, HOMEP MOECIH, CEPUIHBIN HOMEP
U BEPCHUI0 MUKPOIPOrPaMMBI.

dopmar oTBETA:

Pacnonoxenue cumBona

Fluke, 6100B, XXXXXXXXXXXX,X.XX uau Fluke,61l05A,XXXXXXXXXXXX,X.XX
3nech:

JlaHHBIE, coMiepKalHecs] B OTBETE, COCTOAT M3 YEThIpEX MOJICH, pa3/ieIeHHbIX 3alsThIMH,
MprUYeM TOCIIEAHUE JIBA 3aBUCAT OT puOopa. THIT 3JIeMeHTa JaHHBIX OTpeJIesiCH B
crangapre IEEE 488.2.

Pacuiugposka orsera:
JlaHHBIE, COJEPIKALINECS B USThIPEX II0JIAX, OPIaHU30BaHb! CIEAYIOIUM 00pa3oM:

IIepBoe none - NpOU3BOAUTEI.

Bropoe none - mozens.

Tpetbe nose - cepuitHbIil HOMED.

UYeTtBepToe MoJie - BepCUsi MUKPOIIPOrpaMMBI (MOXKET pa3indaTbes I Pa3HbIX
AK3EMIUIIPOB MIPUOOpPa).

O1muOKY BBINOJTHEHU:
Her.
YcaoBus copoca U BKIKYEHUS MTUTAHUSA

He npumensorces.
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5-116.

5-117.

Onepayus 3aeepuwieHa
Komanna cootBerctByeT TpeboBanusiM cranaapta IEEE 488.2.

—» *OPC —

Puc. 5-8. Onepauus 3aBepLueHa

OmuoKy BLINOJIHEHHS

Her.

YcaoBus copoca U BKIKYEHUS MTUTAHUSA
He npumensorces.

*OQPC npencraBusieT cO00M KOMaHIy CHHXPOHH3AINH, KOTOpasi TCHEPUPYET COOOIICHHE O
3aBCPUICHUH OII€paliuy B CTAHAAPTHOM PETUCTPE COCTOAHUA COGI)ITI/ISI TI0CJIC 3aBCPUICHUA
BCEX OTJIOKEHHBIX OIEparuiil.

Onepayus 3aeepuwieHa?
3anpoc cooTBeTcTBYeT TpeboBaHusIM ctannapTa IEEE 488.2.

. *OPC? —

Puc. 5-9. 3anpoc o 3aBeplieHuMn onepawum

Pacuiugposka orsera:

Bo3sBpamaemoe 3HaueHne Bcerna paBHO 1 ¥ MOMENAeTCs B BEIXOAHYIO 0depe/ib, KOTIa BCe
OTJIO’KCHHEIE OTIePAITUU 3aBEPIIICHEI.

Bbi130e annapamHou KoHghu2ypayuu npubopa
Komanga coorBercTByeT TpeboBanusm cranaapta IEEE 488.2.

—p *OPT? —p

Puc. 5-10. 3anpoc onuun

*QPT? BbI3bIBacT anmnapaTHyro KOHQHUTYypaLuio npruoopa.
dopMart oTBeTA:

HaHHBIe B OTBCTC COCTOAT M3 BOCbMH 3Ha‘{€HI/II\/'I, Pa3aCiICHHLIX 3allATBIMU, 10 OAHOMY JJIA
KaXa0ro KaHalia. 3HaueHUs ABIISIOTCS 6HHapH0- B3BCIICHHBIMU U YKAa3bIBAIOT
YCTAHOBJICHHBIC OIIIUH.

Pacuiugposka orsera:
Tun anementa ganubx ecth Nrl cornacuo cranaapty IEEE 488.2.

B cnucke Pa3ACIICHHBIX 3allAThIMU 3JICMCHTOB Nrl YKa3bIBAarOTCA ONIIUU, YCTAHOBJICHHLIC
Ha KaXXJ10M KaHaJIC. Crucok 3aBCpHIACTCA CUMBOJIOM EOI KOHIa CTPOKU:

Qazal V,®aza 11, ®aza2 V, ®aza 2 [, ®aza 3 V, ®aza 3 I, Hyneoii nposon V, Hyneoit
nposox I

BrunapHO-B3BelIeHHBIE HOMEPa MPEACTABISIIOT cO00i (OMIIMOHATBLHOE) 000PYAOBaHHE,
YCTaHOBJIEHHOE Ha KaHalax.

e Bit0 VYcranosiena onnus 11 Toka 80 A.
e Bitl YcTaHoBIeHA OMIUS IIUPUHBI TOJIOCH AJIS TOKA.

5-71



6700B/6105A
Pykoeodcmeo nonb3osamernsi

5-72

5-118.

e Bit2 VYcraHoBJIeHA OMIMA TaliMepa/CUeTINKa SHEPTHH.

e Bit3 YcranoBneno ooHosnenue mynTta 50 mR.

e Bit4 VYcraHoBIeHa ONIMA TaliMepa/cueTdynka sHepriuu Bepcui I1.

e Bit5 YcTaHoBIeHa oMLK BBIX0JIa CHCTEMHOTO TAaKTOBOT'O TeHEepaTopa
20 MI'.

e Bit6 VYcranosiieHa onnus i1 Toka 50 A.

e Bit7 He ucnons3yercs

Hanpuwmep, npu nannunu 6100B u 6101B, npuyem B mocneaneM ycraHosieHa onust 80A,
pesyastat umeer Bux "0,0,0,3,0,0,0,0".

OmuodKy BLINOJHEHHS:

Her.

YcaoBus copoca U BKIKYEHUS MTUTAHUSA
He npumensorces.

Oyucmka cocmosiHuUsi rnpu eKJ/Tr0O4YeHUU numaHus
Ora 001as KoMaH1a COOTBETCTBYeT TpeOoBanusm ctannapra IEEE 488.2.

—> *PSC Phs *Nrf —>

5-119.

Puc. 5-11. Ounctka COCTOAHMSA NPU BKINIOYEHUWN NUTAHUA

*PSC ycranaBiauBaeT ¢uiar, ynpapJsSiomMnid O9UCTKON 3aTaHHBIX PETHCTPOB IPH
BKITFOUCHUH TTUTAHUSL.

Nrfrpencrapnsier cO00H NECSITUIHOE YHCIIO0, KOTOPOE, TIPH OKPYTIICHUU JIO [IEIOTO
HYJICBOTO, YCTAHABIMBACT 3HAYEHUEe (Paea OUUCIKU NPU 6KTIOYEHUU NUMAHUS Ha "TTOXKHO".
310 mo3BoisteT mpubdopy odbecrmeunts SRQ mpu BrimtouyeHny nutanus, eciim 0uT PON B ESR

B MOMEHT BBIKITIOUCHHUSI TATAHUS AKTUBEH, COOTBETCTBYIOIINM OUTOM B €r0 pETUCTpE
Enable (ESE).

Ecnu 3HaYeHne OKpYyTIsIeTCs IO [ENIoro HEeHYJIEBOTO, TO 3HAYCHUE ¢hiiaea ouucmKu npu
BKIIOYUEHUYU NUMAHUST YCMAHAGIUBAEMCSl HA UICTHHHO, B PE3yJIbTATE YETr0 OYHUINAIOTCS
CTaHAAPTHBIC PETHCTPHI AKMUBAYUSL COCIOSAHUSL COOLIMUSL VI 3aNPOC AKMUBAYUU PYHKYUIL,
TO3TOMY TIpHOOp He cMokeT obecrreunTs SRQ Mpy BKIFOUCHUN TATAHUS.

[Tpumepsr:

3navenus *PSC 0 uwmu *PSC 0,173 ycTaHaBIMBaroT 411 MPUOOpa COCTOSTHUE
obecieyuBaTh SRQ TIpH BKIIOYCHUH TTUTAHWSL.

3navenus *PSC 1 umu *PSC 0,773 ycTaHaBIMBAIOT I IPUOOPa COCTOSTHUE He
obecnieunBaTh SRQ TIpH BKIIOYCHUH TUTAHMS.

OmudKky BHINOJHEHUSI:

Her.

YcaoBus copoca U BKIKOYEHHUS MTUTAHUSA
He npumensitorcs.

Bbi3oe dmaaa OYUCMKU COCMOSsIHUA MNPU 8KITHOYeHUU numaHusi

ITOT 06IIWMit 3anpoc cooTBeTcTBYET TpeboanusaM ctanaapta IEEE 488.2. CymectBytomee
ycnoBue Quara 3agaercs komanaoi *PSC.
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5-120.

—» *PSC? —

Puc. 5-12. 3anpoc o4UCTKU COCTOAHUS NPU BKIIOYEHUU NUTAHUA

*PSC? BBI3BIBACT YCIOBHE COCTOSHUSI IIPH BKJIIFOUCHUH IMATAHUSL.
dopMmart oTBeTA:

BosBpamaercsa equnanunbiit ASCII-cumBo.

Pacuiugposka orsera:

BosBpariaemoe 3HaueHNE yKa3bIBACT COCTOSHIE COXPaHEHHOTO (hiara:

Hoab o3nauaet Jgo:xkno. [Ipubop He mporpaMMupyeTcsi Ha OUYHCTKY perucTpa pa3peleHus
COCTOSTHHSI CTaHJAPTHBIX COOBITHH M PErHCTpa 3alpoca aKTUBAMH (QYHKUUH MpH
BKITIOUCHUH MTUTAHUS, TOITOMY OH OyzaeT reHepupoBaTh SRQ "mpu BKIrOUeHUH TUTAHUA",
eciim 6ut PON B ESR akTHBEH B MOMEHT BBIKJIFOUEHUS MUTAHUS, TOCPEACTBOM
cooTBeTCTBYIOIEero oura B peructpe Enable (ESE).

Eaununa o3navaet uecruHHO. [Ipnbop nporpamMmmMupyeTcst Ha OUUCTKY PErHcTpa
pasperIeHus COCTOSHUS CTaHIAPTHBIX COOBITHI M pErUCTpa 3ampoca akTUBALUH (PyHKIHMH
MIpY BKJIFOUEHUH MTUTaHMSL, TO3TOMY OH HE CMOXKET TreHepupoBaTh SRQ mpu BKIIOUEHUH
MUTaHUSL.

OmuoKu BHINOJHEHUS:
OTCyTCTBYIOT
YcaoBus cOpoca M BKJIIOYEHUS] MUTAHUS

be3 u3amenenus Otu JAHHBIC ITPU BBIKITIOUCHUU MATAHUSA COXPAHAIOTCA B
BHCPFOHGBBBHCHMOﬁ MnaMATy AJid UCII0Jb30BaHUA TIPU BKIIFOYCHUW MATAHUA.

Cé6poc

— *RST >
Puc. 5-13. Copoc

*RST cOpaceiBaeT mpuOOp K COCTOSHUIO, YKa3aHHOMY JUIS KXKI0H IPUMEHUMON KOMaH bl
B OIMCAHWU KOMaH[IbI M IIepeYncIeHHOMY B pasaene "HacTpoiiku ycTpoiicTB npu
BKJIFOUEHUY NTUTaHUA'".

Vcnosue C6p003. HC 3aBUCHUT OT IPCIKHETO UCIIOJIE30BAHUS an/I60pa, 34 CJICAyroInMnu
HCKIIOYCHUAMM:

*RST He BnuseT Ha cieqyrolee:

e BriOpanHsIii agpec npudopa.

e JlaHHBIe KaNUOPOBKH, BIUSIOIINE Ha XaPAKTEPUCTHUKH.
e  VYcnosus Mmacku SRQ.

e Cocrosaue unrepdeiica IEEE 488.1.

OmudKu BbINOJHEHUS:

Her.

YcaoBus cOpoca M BKJIIOYEHUS] TUTAHUS

He mpumensitorces.
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5-121.

3anpoc akmueayuu pyHKyuUU

YkazaHasi CTpyKTypa paspsifia COOBITHSI COOTBETCTBYeT TpeboBanusM crangapta IEEE 488.2
JUIS 9TOM CTPYKTYPBI.

—> *SRE Phs *Nrf >

5-122.

5-123.

Puc. 5-14. 3anpoc aktuBauuu dyHKUMN
*SRE akTuBHpYeT CTaHIapTHBIC U 33/IaHHBIE MTOJF30BATENIEM CYMMapHEIe OUTHI B pa3psize
3arpoca (YHKIHA, KOTOPBIH TeHepupyeT 3anpoc QyHKITHIA.

Nrf saBrsieTcst 3IEMEHTOM JTAaHHBIX B JECATHYHON (hopMe, TIPEICTABISIFOIINM COOOH TIeroe
JECSITHYHOE YHCII0, 3KBUBAICHTHOE MIECTHAIAIIATEPUIHOMY 3HAYCHHUIO, TPeOyeMOoMYy st
AKTUBAIMH COOTBETCTBYIOIUX OMTOB B 3TOM 8-OuTHOM peructpe. [logpoOHoe onpeneneame
conepxkurcs B crannapte IEEE 488.2.

Crenyer OTMETHTD, YTO 3TH YUCIIA OKPYTILSIIOTCS A0 LIEIOTO.
OmulKu BbINOJHEHUS:

Her.

YcaoBus cOpoca M BKJIIOYEHUS] TUTAHUS

He mpumensitorces.

Bbi30e 3anpoca akmueayuu pyHKuul

YkazaHasi CTpyKTypa paspsifia COOBITHSI COOTBETCTBYeT TpeboBanusm crangapta IEEE 488.2
JUISL 9TOM CTPYKTYPBI.

—» *SRE? —

Puc. 5-15. 3anpoc aktmBauuu cpyHKLUN

*SRE? BbI3pIBaET MacKy aKTUBAIUH JUIsI COOBITHIA, OTIPEIEIICHHBIX CTAHJaPTOM.
PacuiudpoBka orBera:

BosBparnaemoe 3HaueHme, mpeoOpa3oBaHHOE B TBOMYHYIO POPMY, YKa3bIBaeT
AKTUBUPOBAHBIE OUTHI, KOTOPBIE CTEHEPHUPYIOT 3arpoc ¢pyHkIwiA. [logpobHoe onmucanne
conepxkurcs B crannapte IEEE 488.2.

OmudKu BbINOJHEHUS:
Her.
YcaoBus cOpoca M BKJIIOYEHUS] TUTAHUS

YcnoBue BKIIOYEHHSI TUTAHUS 3aBUCHT OT YCJIOBHSI, COXpPAaHEHHOI'0 00IIei KoOMaHI0i
*PSC, mpu 3Hauennn 0 peructp He ounmaetcs. [Ipu 3Havennn 1 peructp ouunmiaercs.
COpoc He AelicTByeT.

UmeHue peaucmpa 3anpoca pyHKyul

YkazaHast CTpYKTypa paspsizia COOBITHsI COOTBETCTBYeT TpeboBanusM craHnapta IEEE 488.2
JUISL TOU CTPYKTYPHI.

*STB? BEI3BIBaET perucTp 3ampoca GyHKITUH I CyMMapHBIX OUTOB.

—» *STB? —

Puc. 5-16. 3anpoc pa3psiga cobbiTus




HducmaHyuoHHOe ynpaesieHue
Obuwue komaHObI U 3anpochk!

5-124.

Pacuiugposka orsera:

BosBpamniaemoe 3HaueHue, npeodbpazoBaHHOE B JBOUYHYIO (OpMY, YKa3bIBa€T CyMMapHbIE
OWTBI TSl TEKYIETO COCTOSIHUS COOTBETCTBYIOLINX CTPYKTYp JaHHBIX. [TogpoOHoe
onucanue coaepxxutcs B cranaapte IEEE 488.2. [IpsMbIx METOI0OB OYMCTKH 3TOTO pa3psia
HeT. Ero ycinoBue OCHOBAaHO HAa OUHUCTKE HAJIOKEHHOU CTPYKTYPBI JAHHBIX COCTOSHUS.

OmulKu BHINOJHEHUS:

Her.

YcaoBus cOpoca U BKJIIOYEHUS] MUTAHUS
He mpumensorces.

Onepayuu usmepeHusi — lMonHoe camomecmupoeaHue
3ampoc cooTBeTcTBYeT TpeboBaHusM ctanaapTa IEEE 488.2.

—» *TST? —

Puc. 5-17. 3anpoc namepeHus

*TST? BEI3BIBACT BHIIIOJHEHUE TIOJTHOTO caMOTeCTUpOoBaHusl. OTBET TEHEPUPYETCS TIOCTIE
3aBEPIICHUS TECTUPOBAHUS.

Ipumeuanue. JKCIUTyaTaiiOHHOE CAMOTECTUPOBAHUE JICHCTBUTEIHHO TOJIBKO MPH
temneparypax 23 °C 10 °C.

Pacuiugposka orsera:

Bo3Bpau1aeMoe 3HAa4YCHUEC YKa3bIBaCT, HpOfII[GHO SKCIITyaTalMOHHOC CaMOTCCTUPOBAHHNE
WA HECT!

e ZERO - camoTrecTupoBaHue 3aBepiieHo 0e3 0OHapyKEHHUS OMTHOOK.

e HenyJieBoe 3HAYEHHUE - CAMOTECTUPOBaHUE He NpoiineHo. Yuciao 0603HauaeT HoMep
OLIMOKH CaMOTECTUPOBAHMUS.

Konsr ommbok MOKHO HAaWTH TOIBKO IIyTEM PYYHOTO Tepe3amycka cCaMOTeCTHPOBAHIS.
O1mUOKY BBINOJTHEHU:

3KCHJIyaTaI_[I/IOHHOG CaMOTCCTUPOBAHNE HE NOITYyCKACTCA, CCIIN KaJ'II/I6pOBKa yCHOeuHo
BKJIFOYCHA.

YcaoBus copoca U BKIKYEHUS MTUTAHUSA

He npumensrores.
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5-125. OxudaHue

Komanna cootBerctByeT TpeboBanusiM ctanaapta IEEE 488.2.

—Pp *WAI —

Puc. 5-18. OxupaHue

*WAI npenoTBpaliaet BhITOJHEHHE TPUOOPOM JIIOOBIX JAIbHEHIIIMX KOMaH] TN
3anpocoB, noka ¢uiar No Pending Operations Flag (OTnoxeHHBIX OTepaIiii HET) He OyAeT
yCTaHOBJICH Ha "HCTHHHO". DTa KoMaHa oOs3arenbHa i ctanaapta IEEE-488.2, ogHako
He UMeeT O0IBIIOro 3HAYEHU ISl JAHHOTO PpHOopa, MOCKOIBKY OTCYTCTBYIOT
napajuiebHbIE MPOIECCHI, I KOTOPBIX TPeOYIOTCs (hlard OTIIOKEHHBIX OTEepallni.

OmuOKY BBINOJTHEHU:
Her.
YcaoBus copoca U BKIKYEHUS MTUTAHUSA

He nmpumensorces.

5-126. Hacmpouku ycmpoticmea nocrne *RST

*RST cOpacsiBaeT mpuOOpP K COCTOSHUIO, YKa3aHHOMY ISl KX /10 MPUMEHUMOM KOMaHIbI.

VYcaoBue C6pOCH HC 3aBUCHUT OT NPECIKHETO UCITOJIE30BaHUA an/I6opa, 3a CJIeAyromuMn
HNCKIIFOUYCHUSAMMU

*RST nHe BMsIeT Ha ClieMyIoOIIee:

BriOpannslit anpec mpubopa.

JlanHble KaTuOPOBKH, BIUSIOIINE HA XapaKTEPUCTUKU.
Ycnosus macku SRQ.

Coctosinue narepdeiica [IEEE 488.1.

Ouepenp OMMUOOK.

Hacrpoiika ¢uara o4McTKH COCTOSIHNS TIPU BKJIIOYCHUH TUTaHUS.
ConepKuMoe CIeqyIOINX PETUCTPOB:

e Peructp pa3psaaa COOBITHSL

e Perucrp akTUBauuu pa3psaa COOBITHSL.

e Perucrp coCTOSHUS CTaHAAPTHBIX COOBITHH.

e Perucrp akTHBaLUHU COCTOSIHUS CTAHAAPTHBIX COOBITHH.

e Peructp cocrossHus Ppynkunonuposanus SCPIL

e Peructp aktuBanuu coctossHus GyHKroHupoBaHus SCPI.
e Peructp comuurensHoro cocrosiust SCPI.

e Peructp akTuBanuu comHuTenbHoro cocrosinusg SCPL.

*RST BbI3bIBaCT MPUHYIUTEIBHBIN BO3BPAT B CICAYIOIINE COCTOSHHUS:
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e TIpubop Bo3Bpamaercs B coctosiaue "COCTOSHUE 0)KUAAHUS KOMAH 110 3aBEPIICHUH
pabotsr" (OCIS).

e TIpubop Bo3Bpamaercs B coctossHue "COCTOSHUE 0KUAAHUS 3aIPOCOB TI0 3aBEPIICHUM
pabotsr" (OQIS).



HducmaHyuoHHOe ynpaesieHue
Hacmpotiku ycmpoticmea o komaHoe POWER ON (BKITKOYEHUWE MNMUTAHUS)

Hactpoiiku, cesizannbie ¢ oouumu komanaamu IEEE 488.2, moapoOHO omucans! B pasfere
"O0Imure KOMaH bl U 3a1POCH";

e Komanna "Enable Macro Command" (AxTuBupoBaTh Makpokomanay, *EMC) B
npubope He UCTIONB3YETCS.

o Kowmanna "Define Device Trigger Command" (Onpenenuts KOMaHy TpUrTepa
ycrpoiictBa *DDT) B mpubope He HUCTIONB3YeTCs.

e [lapannensHBIH ONpoc B IpUOOpE HE HCIIOIB3YETCS.

5-127. Hacmpoliku ycmpolcmea no komaHoe POWER ON
(BKITOYEHWE NMNUTAHWA)

5-128. [JaHHbIe obuje20 xapakmepa
AKTUBHBIN peXUM: IPUOOP BKIIOYAETCS B "PYUHOM" peKUME.

Unentudukarop ycrpoiicta I/D (Cepuiinblii HOMep).
CoxpansieTcs 3aBOACKON CEpUIHBIN HOMED.

VYcI1oBHUSA 0TYETA O COCTOSTHHU:

Peructp paspsima coObITHS. 3aBUCHUT OT COCTOSTHHSI
*PSC.

Peructp akTuBaIuu cocTOSHUS COOBITHS 3aBUCHUT OT
cocrostaus *PSC.

Peructp cocTostHUS COOBITHIA. 3aBUCHUT OT COCTOSTHHSI
*PSC.

Peructp akTuBaIuu COCTOSHUS COOBITHIA. 3aBUCHUT OT
cocrostaus *PSC.

Peructp coOpITHII cCOCTOSHUS (QYHKIIMOHUPOBAHWSL. 3aBUCHUT OT
cocrostHus *PSC.

Peructp aktuBanuu cocTosHuUs QYHKIIMOHUPOBAHHS. 3aBHCHUT OT
cocrostHus *PSC.

PerucTp coObITHII COMHUTENLHOTO COCTOSTHHSI. 3aBHCHUT OT COCTOSTHUS
*PSC.

PerucTp akTHBanu COMHUTEIBHOTO COCTOSHHUSL. 3aBHCHUT OT COCTOSHUS
*PSC.

Ouepens OMHOOK. [Tycra no oOHApy)eHUS

TIePBOH OITHOKH.
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5-129. Hacmpoliku npu 8K/Ir04eHUU numaHusi, cesizaHHbIe ¢ 06w uMuU KomMaHOamMu

IEEE 488.2
MporpammHbIA KOA Ycnosue
*CLS He npumeHumo
*ESE Nrf He npumeHnmo
*ESE? OTKNKK 3aBUCUT OT CoCTOsIHUA *PSC
*ESR? OTKNUK 3aBUCUT OT cocTosiHUS *PSC
*IDN? He npumeHumo
*OPC He npumeHumo
*OPC? He npumeHumo
*PSC 0/ 1 He npumeHumo
*PSC? bes nsameHeHus. 3Tn AaHHbIE COXPAHAKOTCSA MNPY BbIKIMOYEHUN
nUTaHus! A4Ns UCMOSIb30BaHUS NPY BKITIOYEHWUUN MUTaHUS.
*PUD O6nacTb gaHHbIX ocTaeTcst HEU3MEHHOMN.
*PUD? O6nacTb gaHHbIX ocTaeTcst HEU3MEHHOMN.
*RST He npumeHnmo
*SRE Nrf He npumeHnmo
*SRE? OTKNUK 3aBUCUT OT cocTosHus *PSC
*STB? OTKNUK 3aBUCUT OT cocTosiHus *PSC
*TST? He npumeHumo
*WAI He npumeHunmo
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5-130. Hacmpoliku *RST, cesizaHHbIe ¢ obwumu komaHlamu IEEE 488.2

MporpammMHbINi KoA, Ycnosue
*CLS He npumeHmo
*ESE Nrf He npumeHumo
*ESE? CoxpaHsieTca npefblaylliee cocTosiHme
*ESR? CoxpaHsieTca npefblayLiee cocTosHue
*IDN? Bes nameHeHus
*OPC MpuHyanTenbHbIn nepexon B coctosHme OPIC
*OPC? MpuHyanTenbHbIN nepexod B coctosHue OPIQ
*OPT? He npumeHnmo
*PSC 0/ 1 He npumeHumo
*PSC? bes nameHeHus.
*PUD O6nacTb gaHHbIX ocTaeTcss HEM3MEHHOMN.
*PUD? O6nacTb AaHHbIX OCTaeTCsl HEM3MEHHOW.
*SRE Nrf He npumeHumo
*SRE? CoxpaHsieTca npefblayLiee cocTosHue
*STB? CoxpaHsieTcs npegbigyLiee cocTosiHue
*TST? He npumeHnmo
*WAI He npumeHnmo
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5-131. Hacmpolku *RST, cesi3aHHble ¢ komaHOamu SCPI

HacTtpoiika 3HauyeHue, cneaytollee 3a *RST
OUTPut
:STATe OFF
ROSCillator
:STATe OFF
:SENSe MocnepHee 3agaHHOE BPYYHYHO
:DEFer
:STATe OFF
:OUTPut
:RAMP He namensietcs
‘TIME He namensietcs
:RCLock 0,0
'VOLTage 0,0
:NLIMit He namensietcs
SOURce
:FREQuency MocnepHee 3agaHHOE BPYYHYHO
LINE OFF
:UNBalanced
:STANdard He namensietcs
:FLICker
:STANdard He namensietcs
:TERMinal He namensietcs
:STATe He namensietcs
:ROUTe He namensietcs
:PHASe<x>
:VOLTage
:STATe OFF
‘RANGe 11,168
:AMPLitude 110
:MHARmonics
:STATe OFF
:HARMonic<y> apmoHuka 1 100%
[apmoHuka 2 — 100 0%
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HacTtpoika 3HaueHue, cnegyrollee 3a *RST
:FHARmonics
:STATe OFF
:FLUCtuate<y> apmoHuka 1 — 100
:MODulation ny6buHa 0,0%
YacrtoTta 10,0 'y
:SHAPe SINusoidal
:IHARmonics
:STATe OFF
:SIGNal<y> CocTosiHne OFF
Amplitude (Amnnutyaa) 0,0%
YacrtoTta 33Ty
:DIP
:STATe OFF
:ENVelope Change to (13meHuTb Ha) 10,0%
Ramp In (Moabem) 0,0001 cekyHapl
Period (Mepwog) 0,001 cekyHAbI
Ramp Out (Cnag) 0,0001 cekyHapl
End Delay (3agepxka koHua) 0,0 cekyHabl
TRIGger:
INPut: FREE
HOLDoff: DEL, 0,0
ODELay: 0,0
:FLICker
:STATe OFF
:FREQuency 13,5y
:DEPTh 0,402
:SHAPe SQUare
:EFLicker
[:STATe](?) 0 wnu "OFF"
:CONFiguration(?) "PF"
:HSIDeband
:HARMonic(?) 3
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HacTtpoiika 3HaueHue, cnegyroulee 3a *RST
:PJUMp
:SPERiod(?) "OFF"
:ANGLe(?) 30,0
:CURRent
:STATe OFF
‘RANGe 0,11
:VOLTage

:EQUivalence
STATe
FACTor
:AMPLitude

:UNIT?

:MHARmonics
[:STATe](?)

:HARMonic<y>

:FHARmonics
:STATe
:FLUCtuate<y>

:MODulation

:SHAPe

:IHARmonics
:STATe

:SIGNal<y>

:DIP
:STATe

:ENVelope

He nameHsetcsa
He nameHsetcsa
0,5

CURR

OFF

apmoHmka 1 100%
apmoHuka 2 — 100 0%

OFF
[apmonuka 1 — 100 OFF

ny6buHa 0,0%

YacroTa 10,0 'y

SINusoidal

OFF
State (CocTosiHue)
OFF
Amplitude (Amnnutyaa) 0,0%

Frequency (Yactota) 33Ty

OFF

Change to (M3meHuTb Ha) 10,0%

Ramp In (Moabem) 0,0001
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HacTtpoika 3HaueHue, cnegyrollee 3a *RST
cekyHAbl
Period (Mepvoa) 0,001 cekyHabl
Ramp Out (Cnag) 0,0001 cekyHabl
End Delay (3agepxka koHuUa)
0,0 cekyHabl
TRIGger:
INPut: FREE
HOLDoff: DEL, 0,0
ODELay: 0,0
:FLICker
:STATe OFF
:FREQuency 13,5Ty
:DEPTh 0,402
:SHAPe SQUare
:TERMinal He namensietca
:UNIT
:ANGLe [MocnegHee 3agaHHOE BPYYHYIO
:MHARmMonics
:CURRent [MocnegHee 3agaHHOE BPYYHYIO
:VOLTage [MocnegHee 3agaHHOE BPYYHYIO
:DIP
‘TIME [MocnegHee 3agaHHOE BPYYHYIO.
:FLICker
:CURRent [MocnegHee 3agaHHOE BPYYHYIO.
:VOLTage [MocnegHee 3agaHHOE BPYYHYIO.
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5-132. [Jelicmeusi onyuu 3Hepauu rnpu rnosy4yeHUU kKoMmaHobl *RST

[Ipu nomydennn koMauael *RST UCIONB3YIOTCS CIEMYIONTNE YCTAHOBKH M0 YMOTYAHUIO.

5-84

HacTtpouika 3HauyeHune, cnegyrollee 3a
*RST
[:SOURCce]
:ENERgy
:MODE(?) Pexvm Taiimepal/cyeTymnka
:UNIT(?) AkTnBHas (BT-v).
:OGATe(?) BbixogHoM cTpob OTKMoYEH.
Tun ypoBHsi cTpoba.
AKTUBALMS NO HU3KOMY YPOBHIO
cTpoba.
BHyTpeHHee conpoTusneHue 1 kOm.
IGATe(?) Twvn ypoBHs cTpoba.
AKTUBALMS NO HU3KOMY YPOBHIO
cTpoba.
BHyTpeHHee conpoTusneHue 1 kOm.
:MVOlLtage(?) 0 (Bce pexumbl)
:PRESentation(?) HakonneHHas aHeprusi % oLwmnbku.
:RESults(?) HenpyMeHMo
‘WUP
:DURation(?) SEC,100
:PSOurce(?) MAIN
TEST
:DURation(?) SEC,600
:PSOurce(?) MAIN
:MUT
:DEBounce
[:STATe](?) 0
:CONStant(?) 1.0e5 i/Wh
:UNIT IPWH
:SOURCce(?) CH1
:PULLup(?) 1 kOm.
:REFerence
:DEBounce
[:STATe](?) 0
:CONStant(?) 1.0e5 i/Wh
:UNIT IPWH
:SOURCce(?) MAIN
:PULLup(?) 1 kOm.
:OUTPut
:CONStant(?) 1.0e5 i/Wh
:UNIT IPWH
:PULLuUp[:STATe](?) 0




HucmaHyuoHHOe ynpaeneHue 5
Pabo4yue npumepsbi

5-133. Paboyue npumepsbi

CBoJika MPUMEPOB:
e Ilpumep 1 Co31aTh YUCTHIA CUTHANI IEPEMEHHOTO HATIPSIKEHUSL.

e Ilpumep2  Co3aarh CHrHAN IEPEMEHHOTO HAMPSOKCHUS C HCKAKEHUSIMU B BHIE 27
TapMOHUKH.

e Jlpumep3  CoznaTh CHrHAJ IEPEMEHHOTO HANPSDKEHUS ¢ ICKaKCHUSMH B BUIC
banykTyupyromieii 2™ rapMOHHUKH.

e Jlpumep4  Co3zmarh CHUrHAJ IEPEMEHHOTO TOKA C (PIMKEPOM.

° HpI/IMCp 5 COS,Z[aTL CHUTHaJI ICPEMCHHOT O HANIPSP)KCHUA ¢ MHOT'OYUCIICHHBIMU
HUCKAXCHUAMU B BUAC TAPMOHUK U (I)aSOBOI‘O CABHIQA.

e Ilpumep 6  YOpaTb rapMOHHKH.

e Ilpumep 7 Co31aTh MHOTOKAHAJIBHBIN CUTHAT MIEPEMEHHOTO TOKA.

e Ilpumep 8 Cosznath MHOTO(a3HBIA CUTHA TEPEMEHHOTO TOKA.

e Ilpumep 9 Co31aTh YUCTHIA CUTHANI TOCTOSIHHOTO HAIIPSDKEHUS.

e Ilpumep 10 Co3garh curHaja NEPEeMEHHOTO HAIPSDKEHUS C TOCTOSSHHOM KOMITIOHEHTOH.

e IIpumep 11 Co3aaTh YUCTHIM CUTHAN MOCTOSIHHOTO HAMPSIKEHUS C UCHOJIb30BaHUEM
MeToa ooxona nepeBa SCPI.

[Mpumep 1.

CkoH(UTYpHpPOBATh OCHOBHOE YCTPOWCTBO HA BHIXOIHOW CHHYCOHMIATBHBIN CUTHA C
yactotoi 60 'l u cpenHekBaapaTUUHBIM HampsbkeHueM 115 B, He comepxaiunii
CyOrapMOHUK, UCKQ)KEHUH U (a30BBIX CIABUTOB.

YcranoBka UNIT:MHAR:VOLT (egunauiiel ocHOBHOM rapMornkr) Ha ABS (abcomroTHOE
3HAYCHUE) TIO3BOJIUT BBOAUTH AMILTUTYY HEMOCPEACTBEHHO B BOJIBTAX:

COpocuTh Bce mapaMeTphl K H3BECTHOMY COCTOSIHHIO. *RST

Hcnonb3oBaTh aOCOMOTHBIE BETUYMHBI 17151 TAPMOHUK HANPSKEHUS.
UNIT:MHAR:VOLT ABS

YcTaHOBUTH THana3oH HanpsokeHuH assl 1 (OCHOBHOM).
SOUR:PHASI1:VOLT:RANG 0,180

AMIUTUTYZAA ¥ YTOJl OCHOBHOW TaPMOHHUKH.
SOUR:PHAS1:VOLT:MHAR:HARMI1 115,0

Y CTaHOBUTH OCHOBHYIO 4aCTOTY: SOUR:FREQ 60

BximiounTh BEIXOIHOE HANIPsDKEHHUE HA ATOH (hase.
SOUR:PHAS1:VOLT:STAT ON

BrurrounTs BeIXO (BCe (asbl). OUTP:STAT ON

[pumep 2.

CkoH(UTYpHpPOBATh OCHOBHOE YCTPOWCTBO HA BHIXOIHOW CHHYCOHMIATBHBIN CUTHA C
yactotoi 60 'l u cpenHekBaapaTUUHBIM HampsbkeHueM 115 B, He comepxaiunii
WCKaXXCHUU U (a30BBIX CIBUTOB.
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5-86

J106aBUTh K CHTHAITY 2™° TapMOHHUKY CO CPEAHEKBaAPATHIHBIM HanpsokenueMm 10 B u
¢azoBbM casurom 0 °.

COpocuThb Bce mapaMeTpbl K U3BECTHOMY COCTOSIHHUIO. *RST

Hcnonb3oBaTh aOCOMOTHBIE BETUYUHBI IJ151 TAPMOHUK HaNPsDKEHHS.
UNIT:MHAR:VOLT ABS

VYcTaHOBUTH TUana3oH HanpspkeHUH (asel 1 (OCHOBHOM).
SOUR:PHASI1:VOLT:RANG 0,180

AMITIUTYAA U YTOJI OCHOBHOM FrapMOHUKHU.
SOUR:PHAS1:VOLT:MHAR:HARMI1 115,0

Y CcTaHOBUTH aMILTUTYAY (B a0COJIOTHBIX CIUHUIIAX ).
SOUR:PHAS1:VOLT:MHAR:HARM2 10,0

Y CTaHOBUTH OCHOBHYIO 4aCTOTY: SOUR:FREQ 60

BximiounTh BEIXOIHOE HANIPsDKEHHE Ha ATOH (hase.
SOUR:PHAS1:VOLT:STAT ON

BrxurounTs BeIXO (BCe (hasbl). OUTP:STAT ON

Hpumep 3.

Co3nath druykryamuu 2™ rapMOHHKH ¢ 4acToTO# 25 I, CHHYCOMIANIBHOM (OPMEI C
ammuutyoi 30 %.

VO0enuThesl, 4TO BBIXO OTKIIOYEH. OUTP:STAT OFF
O4HCTUTH THOOBIC UMCIOIIUECST MOYIISIIIH. SOUR:PHASI1:VOLT:FHAR:CLE

BriOpate rapMOHUKY [UIs1 3a8aHUs PIyKTyanuii.
SOUR:PHAS1:VOLT:FHAR:FLUC2 ON

3anaTh CHHyCOUJANBHYIO GOpMYy (IIyKTyarui. SOUR:PHAS1:VOLT:FHAR:SHAP
SIN

3agath QIyKTyanuo. SOUR:PHAS1:VOLT:FHAR:MOD
30,25

BximiounTs QuyKTyupylonme rapMOHHUKH.
SOUR:PHAS1:VOLT:FHAR:STAT ON

BrurounTs BeIXO (BCe (haskbl). OUTP:STAT ON

IIpumep 4.

AHaJIOTHYHBIM 00pa30M CO3JaTh BHIXOJ [0 TOKY C BeH4YnHOM 1 A, wacroroii 60 ' n
¢nukepom ¢ mapamerpamu 20 %, 25 '

COpocuTh Bce mapaMeTphl K H3BECTHOMY COCTOSIHHIO. *RST
VcTaHOBUTE a0COIOTHBIE €IUHULIBL. UNIT:MHAR:CURR ABS

YcTaHOBUTH TMana3oH TOKOB (a3bl 1 (OCHOBHOM).
SOUR:PHASI1:CURR:RANG 0.2,2

Y CcTaHOBUTH aMILTUTYAY (B a0COIOTHBIX CIUHUIIAX ).
SOUR:PHAS1:CURR:MHAR:HARMI 1,0
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9

3aiaTh 4acToTy. SOUR:FREQ 60

3agath cMHycOMIANbHYI0 (opMy orudaromieit iamukepa.
SOUR:PHASI1:CURR:FLIC:SHAP SIN

3amatb 4acToTy Quinkepa.
SOUR:PHAS1:CURR:FLIC:FREQ 25

3amgath ryOuny daukepa.
SOUR:PHAS1:CURR:FLIC:DEPT 20

Bxiounts Quukep.
SOUR:PHASI1:CURR:FLIC:STAT ON

BrurounTh TOKOBBIN BeIXO[ (aza 1). SOUR:PHAS1:CURR:STAT ON
BrxurounTs BeIXO (BCe (hasbl). OUTP:STAT ON
IIpumep S.

B sTOM npuMepe mokazaHo, Kak yCTaHOBHTH OCHOBHYIO, 37 U 5™ rapMOHHKH.

Jns ocnoBHOM rapmonuky 3axaercsa 110 B, 60 I'u, mms 37 rapmonuku 10 B u da3oBsrit
cupur 0 °, i 5™ rapmonuku 5 B u dazosbiii casur 90 °.

COpocuTh Bce mapaMeTphl K U3BECTHOMY COCTOSIHHUIO. *RST

VO0eauThesl, 4TO BBIXO OTKIIOYEH. OUTP:STAT OFF

Y cTaHOBUTH A0COIIOTHBIE €UHUIIBL. UNIT:-MHAR:VOLT ABS
3aiaTh 4acToTy. SOUR:FREQ 60

YcTaHOBUTH THana3oH HanpspkeHUH (asel 1 (0OCHOBHOE YyCTPOMCTBO).
SOUR:PHAS1:VOLT:RANG 0,180

Y CcTaHOBUTH aMILTUTYAY (B a0COIOTHBIX €IUHUIIAX ).
SOUR:PHAS1:VOLT:MHAR:HARM1 110,0

YcTraHOBUTE aMIUIUTYAY U a3y 3-i TapMOHMKH. SOUR:PHAS1:VOLT:MHAR:HARM3
10,0
YcTaHOBUTE aMIUTUTYAY U a3y 5-i TapMOHHKH. SOUR:PHAS1:VOLT:MHAR:HARMS
5,90

BKI10YUTE OCHOBHBIE TAPMOHHUKU.
SOUR:PHAS1:VOLT:MHAR:STAT ON

BximiounTs BIXOA 1O HampspkeHuto (dasa 1). SOUR:PHAS1:VOLT:STAT
ON

BrurounTs BeIXO (BCe (hasbl). OUTP:STAT ON

Ipumep 6.

lapMoHuKH B IpeABIAYIIEM TPUMEPE MOKHO OUHUCTUTH IIEPE]T 3aJaHUEM HOBBIX
MapaMeTpoB, YTOObI OHM HE B3aUMOJICHCTBOBAIIM HH C KAKUMHU HOBBIMY HACTPOMKaMU. DTO
MOKET OBITh MOJIC3HO B CIyyae, eciu noiHbii copoc *RST He mogxoaur.

HpI/IMe‘laHI/ICZ OCHOBHAaA rapMOHUHKaA TaKKe 6YZ[CT OYHIICHA.

OuncTka BceX rapMOHHUK.
SOUR:PHAS1:VOLT:MHAR:CLE

5-87
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IIpumep 7.

B sTom npumepe nokazaHo, Kak HACTPOUTD BBIXO/I IO HAMIPSHKCHUIO HA
cpenHekBaapatuyHoe HamnpsikeHue 110 B u wactoty 60 ', u Beixoa 1o Toky Ha 1 A u 60
I'. TokoBBIM BBIXOM OTCTAET OT BBIXOJIA MO HAMpshKEHUIo Ha 90 °.

COpocuTh Bce mapaMeTphl K H3BECTHOMY COCTOSIHHIO. *RST
VO0eauThesl, 4TO BBIXO OTKIIOYEH. OUTP:STAT OFF
YcTaHOBUTH a0COIOTHBIC €AMHUIIBI HATIPSIKCHISL.

UNIT:MHAR:VOLT ABS
YcTaHoBUTH a0COIIOTHBIE €UHUIIBI TOKA. UNIT:MHAR:CURR ABS
3anaTh 4acToTy. SOUR:FREQ 60

YcTaHOBUTH TUana3oH HanpspkeHUH (asbl 1 (0OCHOBHOE YCTPOMCTBO).
SOUR:PHASI1:VOLT:RANG 0,180

Y CTaHOBUTH aMILTUTYAY (B a0COJIOTHBIX CIUHUIIAX ).
SOUR:PHAS1:VOLT:MHAR:HARM1 110,0

YcTaHOBUTH TMana3oH TOKOB (a3bl 1 (OCHOBHOM).
SOUR:PHAS1:CURR:RANG 0.2,2

3agarh aMIIUTY Ly U Qasy. SOUR:PHAS1:CURR:MHAR:HARMI 1,-90

BximrounTh BBIXO[ 110 HANPSKEHUIO.
SOUR:PHAS1:VOLT:STAT ON

BxmrounTs BBIXOJ 11O TOKY. SOUR:PHAS1:CURR:STAT ON
BxirounTs BeIXO1 (Bce dasnn). OUTP:STAT ON

5-88
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Pabo4yue npumepsbi

IIpumep 8.

[Mpeapaymuii mpuMep MOXHO MPOAYOIMPOBATH, UCIIONB3YSI OCHOBHOE YCTPOUCTBO IS
M0JIa4M HaIPsKEHHs U BCIIOMOTaTeIbHOE [T TOKA.

COpocuTh Bce mapaMeTphbl K H3BECTHOMY COCTOSIHHIO. *RST
YO0eauThcs, 4YTO BBIXO OTKJIIOUEH. OUTP:STAT OFF

OTKIIIOYHUTE BBIXOJ IO HANIPSDKEHHIO (OCHOBHOE YCTPOWCTBO).
SOUR:PHASI1:VOLT:STAT OFF

OTKITIOYHTE BBIXOJ IO TOKY (OCHOBHOE YCTPOMCTBO). SOUR:PHAS2:CURR:STAT OFF
3aaath 4acToTy. SOUR:FREQ 100

YcTaHOBUTH IMana3oH HanpsokeHUH (assl 1 (OCHOBHOE YCTPOHCTRO).
SOUR:PHAS1:VOLT:RANG 0,180

YcTaHOBUTH aMILTUTYAY (B a0COMIOTHBIX €IUHUIIAX ).
SOUR:PHAS1:VOLT:-MHAR:HARM1 110,0

Y cTaHOBUTH TUANa3oH Mo TOKY (a3bl 2 (BCIOMOTaTelIbHOE YCTPOMCTBO).
SOUR:PHAS2:CURR:RANG 0.2,2

3amath aMIIUTY Ly U Qasy. SOUR:PHAS2:CURR:MHAR:HARMI 1,-90
Bxit0ounTh BBIXOA 110 HAIPSKEHUIO. SOUR:PHASI1:VOLT:STAT ON
Bxi1r04nTh BRIXOA IO TOKY. SOUR:PHAS2:CURR:STAT ON
BrxurrounTs BBIXO (BCe (asbl). OUTP:STAT ON

Mpumep 9.

CkoHdurypupoBaTh OCHOBHOE YCTPOHCTBO Ha BBIXOAHOM CUTHAJ B BUIE YHCTOTO
MOCTOSIHHOTO HanpspkeHus 5 B. Cnexyer ydecTs, 4TO MOCKONBKY IOCTOSIHHBIA TOK
paccamtpuBaetcs B npudope 6100B kak 0™ rapMoHHKa OCHOBHOM 4aCTOTHI, 3TA 4aCTOTA
JOJKHA OBITH 3aJjaHa, JaXke €CJIM OCHOBHAS TAPMOHHKA HUMEET HYJICBYIO aMIUIUTY Y.

Crenyer Takke y4yecTh, YTO paHee BKIIOUEHHbIE 3 KT, HapUMep, IPOBAIHL,
MPOMEKYTOYHbIE TAPMOHHKH U T.II., OyAYyT OCTABaThCs aKTHBHBIMH 10 MTOJA4M KOMaH]IbI
*RST.

COpocuTh Bce mapaMeTphl K H3BECTHOMY COCTOSIHHIO. *RST

Hcnonb3oBaTh aOCOMOTHBIE BETUYUHBI 17151 TAPMOHUK HANPSDKEHHS.
UNIT:MHAR:VOLT ABS

YcTaHOBUTH IHMana3oH HanpsokeHuH (assl 1 (OCHOBHOM).
SOUR:PHASI1:VOLT:RANG 1.1,16

BKITI0YHMTE OCHOBHYIO TapPMOHHKY (HE00X0IUMa ISl IIOCTOSIHHOT'O TOKA).
SOUR:PHAS1:VOLT:MHAR:STAT ON

CpennexBaapaTHYHas aMIUTUTYAa (4TOOBI yOpaTh OCHOBHYIO TAPMOHHUKY ).
SOUR:PHAS1:VOLT:MHAR:AMPL 0

AMIUINTY 2 HOCTOSHHOTO curHana (0yaeT BEIYMCICHO HOBOE CPEeIHEKBAIPATUYHOE 3HAUCHHE).
SOUR:PHAS1:VOLT:MHAR:HARMO 5,0

Y CTaHOBUTBH OCHOBHYIO 4aCTOTY: SOUR:FREQ 60
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5-90

Bximi04nTE BEIXOIHOE HANIPSDKEHHE Ha ATOH (hase. SOUR:PHAS1:VOLT:STAT
ON

BrurounTs BeIXOJ (BCe (hasbl). OUTP:STAT ON

Hpumep 10.

CkoH(UTYypHPOBAaTh OCHOBHOE YCTPOHCTBO HA BHIXOAHOW CHHYCOMIAIBHBIA CUTHAT C
gactoToi 60 I'1y u cpenqHekBagpaTHUHBIM HamnpsbkeHueM 10 B, ¢ mocTosHHOM KOMIIOHEHTOH
5 B, He coaepKalnii HCKaKEHU.

COpocuTh Bce mapaMeTpbl K U3BECTHOMY COCTOSIHHUIO. *RST

Hcnonb3oBath pexuM % rms U1 y1o0CTBa pacdeTa MOCTOSHHONW KOMIIOHEHTEI.
UNIT:MHAR:VOLT PRMS

YcTaHOBUTH TUana3oH HanpspkeHUH ¢asel 1 (OCHOBHOM).
SOUR:PHAS1:VOLT:RANG 1.1,16

BKITI0YHTE OCHOBHYIO TAPMOHHKY (HE00X0IUMa ISl IIOCTOSTHHOTO TOKA).
SOUR:PHAS1:VOLT:MHAR:STAT ON

CpennexBaapaTHUHas aMILTUTYAa (4TOOBI yOpaTh OCHOBHYIO TAPMOHHKY ).
SOUR:PHAS1:VOLT:-MHAR:AMPL 10

AMIUIMTY 2 TOCTOSTHHOTO curHana (OyaeT BRIYMCICHO HOBOE CPEeTHEKBAIPATUIHOE 3HAUCHHE).
SOUR:PHAS1:VOLT:MHAR:HARMO 50,0

VY CTaHOBUTH OCHOBHYIO 4aCTOTY: SOUR:FREQ 60

BximiounTh BEIXOIHOE HANIPsDKEHHE Ha ATOH (ase. SOUR:PHAS1:VOLT:STAT
ON

BrurounTh BBIXOJ (BCe (hasbl). OUTP:STAT ON

Hpumep 11.

B sToM mpuMepe co3aaercs TOT ke BBIXOIHOM CUTHAM, YTO U B mpuMepe 9 (ductoe
MOCTOSTHHOE HamnpshkeHue 5 B), Ho npu oMoty Metoaa ooxoxa nepesa SCPI u 6e3
koMaHbl *RST.

:FREQ 60;:UNIT:MHAR:VOLT ABS;:PHAS1:VOLT:RANG 0,23;STATE
ON;MHAR:STAT ON;AMPL 0;CLE;HARMO 5,0;:OUTP ON
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O6cnyxueaHue cunamu onepamopa
BeedeHue

6

BeedeHue

B 3T0i1 rnaBe npuBOANTCS ONKCaHKUE TEKYIIEr0 TEXHUIECKOTo 00CITy>KUBaHNU,
HEOO0XOIMMOTO [UIs CO3JaHMs ONITUMAIBHBIX YCIIOBUH paboThl mpubopa. B riase
paccMaTpUBAIOTCS CICAYIOIINE TEMBI:

e lI3MeHeHME TapoJIsl OJIB30BATENS

e 3amycK NPOBEPKH JOCTOBEPHOCTH Pe3yIbTATOB

e 3amMeHa IJIAaBKOI'0 MPEIOXPaHUTES

e QOumcTKa BO3LYIIHOTO (GUIBTPA U BHELIHUX [TOBEPXHOCTEH

KamubpoBka paccmarpuBaercs B [ maBe 7.

lMpoeepka docmoeepHocmu

[IpoBepka 10CTOBEpHOCTH HEOOXOAMMA ISl TOATBEPXKICHUS OTCYTCTBUS 3HAUYUTEIBHBIX
Hemosagok B padote npudopa. [IpoBepka NOAKIIOYEHHBIX BCIOMOTATEIbHBIX YCTPONUCTB
3aryckaeTcst ¢ ocHoBHoro nmpubopa 6100B. [IpoBepka He penHa3HaYeHA A
oIpeeNeHNs] NEPHOANIHOCTH TEXHUYECKOTO 00CITy )KUBAaHHSI, TIOCKOJIbKY BBIITOJIHSIEMBIC
B XOJI€ €€ U3MEPECHHUS SBISAIOTCS IPyObIMHU 10 CPABHEHHUIO C U3MEPEHHUSAMH B XOJI€
TeKyIeH KaaTuOPOBKHU U PEryIHPOBKH.

Ilpumeuanue

Hexomopuwie memnepamypuvie mecmul (Pic) mozym dasame owubxu 00
100 %, umo sensiemcst HOPMATLHLIM U He Mpedyem NPUHAMUSL 0COObIX Mep.

Hacmpolika u 3anyck npoeepku docmoeepHocmu

[epeiinute B Mmenro Waveform Menu (Popma curaana) mpu noMouy KHonkH (5], [Ipu
HEOOXOIMMOCTH HAXKUMANTE KHOTKY [ ]/10 MOSBICHHS! BEPXHETO YPOBHS MEHIO
MporpaMMHBIX KiaBuml. CM. pucyHOK 6-1.

Bribepute knasumry Support Functions (Oyukimn TeXHHYECKOH MOIIEPKKH),
Diagnostic tools (CpezncrBa 1uarHoCTHKN) U BBEIMUTE MAPOIb TOJIB30BATEIS.
Haxxmure nporpammuyio knasuiry Run Self Tests (3anmyctuts camorpoBepky).

[IporpamMmHBbIe KJIaBUILIH, CB3aHHBIE C BCILIBIBAIOIIMM MEHIO CAMOIIPOBEPKHU, [TO3BOJISIIOT
BBINOJIHUTD CIEAYIOLIUE NEHCTBUS:

e Haxars xmaBumry Select Test Channels (BbiOpats kanaibl 11 IpOBEpKH) U BHIOPATh
KaHaJbl JJIs1 poBepkH, Hanpumep, L1 Voltage (Hanpsxenue), L1 Current (Tox) ... N
Current (Toxk)

e BrpiOpaTh KOMIIOHEHT KaHaJia JijIsl IPOBEPKHU, HAIPUMED, BCE MaHENH, [TaHEh
1rpoBoi 00PaObOTKN CUTHAJIOB, MAHENb YIPABICHHUS, IEPBYIO WA BTOPYIO
BCIIOMOTaTeJIbHBIC TAHETH

e 3amyCTHUTh CaMOIIPOBEPKY
e CoxpaHHTb pe3ybTaThl IPOBEPKH Ha BHEUTHHUI HOcHUTENb Yepe3 mopT USB

ITocite HacTpoiiku Tpebyemoro pesknma Haxkmute kinapumry Start Self Test (Hauars
CaMOIPOBEPKY) JUTA ee 3aIycKa.

Ipumeuanue

Hpu nepexo&e 6 pasiluvnvle MEHIO NOMHUmMe, Ymo Kiasuuia noseoJisiem
nepemewamsvcCs no uepapxuu npocpamMmHsblx Kiaeuul.

ITo oxoHuanuu IMPOBCPKU B MCHIO CaMOIIPOBECPKHU 0T06pa)l(a€TC$I OTYCT.



6700B/6105A
Pykoeodcmeo nonb3osamernsi

Mento Test Pathway (Ilopsimok TecTUpOBaHus) MO3BOJISIET OAYYUTh OOJiee MOAPOOHBIC
pe3yNIbTaThl IPOBEPKH, OJTHAKO 3TOT HMHCTPYMEHT OOBIYHO TIPEHA3HAYCH JIJISI CCPBUCHBIX
1eHTpoB. XoTs pynkuuu MeHro Test Pathway 1 1ocTymHBI, UX TEXHHYECKOE OTMCaHUE
BBIXOJUT 32 PAMKHU JAHHOT'O PYKOBOJICTBA U 3[I€Ch HE IPUBOIUTCS.

N3meHeHue naposisa noJsib3oeamesisi

Ilepeiiaute B Menro Waveform Menu (dopma curaana) npu NoMoIy KiaBuinH (5], [lpu
HEOOXOIMMOCTH Ha)KUMAITe KHOIKY (& ]/10 MOSBIEHHS! BEPXHETO YPOBHS MEHIO
MporpaMMHBbIX KiaBunl. Cm. puc. 6-1.

gdw32.bmp
Puc. 6-1. MporpaMMHbIe KnaBULLN BepPXHEro YpoBHA MeHIo hopMbl curHana

Beibepute kinaBuiny Support Functions (OyHkimu TeXHHYSCKOW TOICPIKKH),
Diagnostic tools (Cpencrsa 1uarHocTHKH) ¥ BBEIUTE TAPOJIh MMOJIB30BaTels. [Ipu
nocraske npudopa 6100B maponem mo ymouanmto siisercs "12321".

Beibepure knasuiry Change Password (M3MeHuTh mapoiib) Aj1st BBIBOIA
BCIUTBIBAIOIIETO MEHIO CMEHBI MTApOJisl KATMOPOBKU. BBenuTe TeKynuii maposb, 3aTeM
HOBBIii apOJIb, ¥ TIOBTOPUTE HOBBIN Maposk. HakmuTe Kiiapuury [ewer|, 4T06bI CMEHUTH
napostb (Wi (=] U1t OTMEHBI 5TOH OTEPAIHH).

6-5. [Jocmyn k npedoxpaHumersto

CeTeBoil IIaBKHM npeaAOXpaHuTECIb JOCTYIICH CO CTOPOHBI 3aJHCH MaHEIH. CmM. PUCYHOK
6-2.

AANpeaynpexpeHne
Y100bI N36€XaTb ONAaCHOCTU NOPAXEHUSA ANEKTPUUYECKUM TOKOM
Wnu TpaBM, Nnepen AOCTYNOM K NpefoxpaHuTento yoeaurtech,
YTO BbIKNOYaTENb NUTAHUA Ha 3a4HEN CTOPOHe npubopa
BbIKMIOYEH, a WWHYP Npnbopa BbIHYT U3 PO3eTKM.

[ moctyna K IpeIoXpaHUTENIO0 BBITOJIHUTE CIEAYIOIINE ICHCTBUS:
1.  OTxirouuTe MWHYp MUTAHUS OT CETH.

2. OOBIYHOH OTBEPTKOW NMOBEPHUTE JepKaTelb MPEAOXPAHUTENS POTUB YaCOBOM
CTPEJIKH, YTOOBI OCBOOONUTH KOJIAYOK U MPEIOXPAHUTENb.

Jlnst 3aMeHbI UCTIONB3YITE TOMBKO MPEIOXPaHUTENh, YKa3aHHBINA B Tabmwme 6—1.

Tabnuua 6-1. lonycTMmMble CMeHHbIe NpeAoXpaHuTenmn

OnwucaHue Homep XapaKktepucTukm
petanv
Homep getanu Fluke n ee onucanue: 1998159 T15AH 250 B 32 mm
M3roToBuTenb NpeaoxpaHnTens n Homep geTanu: Bussmann MDA-15
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Oyucmka npubopa

POWER SWITCH

POWER FUSE
T15AH 250V
DISCONNECT POWER
BEFORE ACCESSING FUSE

A

POWER INPUT
100V - 240V
47 - 63Hz 1250VA MAX
( 1000VA FOR 115V NOMINAL )

AUX PROTECTIVE
EARTH (GROUND)

O

FLUKE CORPORATION
www.fluke.com
MADE IN UK

CE & £

gdw033.eps

Puc. 6-2. 3agHaa naHenb ¢ npegoxpaHUTenem

6-6. Oyucmka npubopa

I[J'IH OYHMCTKH BHEIIHEH MOBCPXHOCTHU an60pa HCHOHB3yﬁTC MATKYIO BETOIIb, CJIICTKa
CMOUYCHHYIO B BOJC WJIN B PACTBOPC MATKOI'O H€a6paSI/IBHOFO HUCTALICTO CPEACTBA, HC

MOBPCKAAOUICTO ITACTMACCy.

/\ MpenocTtepexeHne

He npumeHsiiTe Nnpu oYMcTKE apomMaTUYecKue yrneBoaopoabl
WU XNOPUPOBaHHbIe pacTBopuTenu. OHM MOryT noBpeaAuTbL
uMerlowmecs B npubope nnacrMaccoBbie AeTanu.

6-5
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6-7. O4ucmka e6030ywHoO20 punbmpa

/A\OcTopoxHO

MeperpeB MoXeT cTaTb NPUYNHOWN NOBPEXKAEHUSA, €CNN BOKPYT
OTBEpCTUN ANA BeHTUNSAITOpa Mano cCBO60QHOro MecTa,
BbIXOASALWUNA BO3AYX CIIULWLKOM ropsiumn unum unotp
3acopwuncs.

Bo3aywHbIn punbTP HEOO6XO0AUMO CHUMATb U OYMLLATb
Kaxable 30 AgHen unu Yawe, ecnu NpMbop ncnonb3yeTcs B
3anbifieHHoW cpeae. [locTyn K Bo3ayLwWwHOMY hunbTpy
OCYyLIEeCTBNAETCS C 3aAHen naHenu npubopa.

JJis OYUCTKY BO3MYIIHOTO (QUIBTPA BBITOJHUTE cienytomiue aerictusa. Cm. Puc. 6-3:

1.
2.

OTKTIOYNTE MIHYP TTUTAHUS OT CETH.

JocTyn kK BO3ayUItHOMY (pUIBTPY OCYIIECTBISETCS € 3aHel cTOpoHbI npubdopa. Eciu
npubOp HAXOIUTCS HAa pabodeM CcTolie, yOeAuTeCh B HATMYUK c3au prudopa 24
JIIOHMOB CBOOOHOTO MeCTa, HEOOXOIUMOTO IS U3BJICUCHHUS (QUIIBTpPA.

WzBnekure QuiabTp, OTBUHTHB J[BA BUHTA C HAKATAHHOU T'OJIOBKOW CHHU3Y H CBEPXY
BEPTHKAJILHOW MaHeId, 3aKphiBatoleil punbTp. M3siaekute GuabTp u3 npudopa.

Ouncrute GUILTP, MPOMBIB €T0 B MBUIbHOM Boze. IIpomoliTe u TimarenbHO
mpocyuuTe GUIbTp mepes yCTaHOBKOM ero Ha MecTo.

YcranoBure (1)I/IJH)Tp " 3aBUHTHUTC BUHTHI.
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O4yucmka 8030yWwHO20 hunbmpa

O

TO CLEAN THE FILTER : O
DISCONNECT POWER

REMOVE FILTER

FLUSH WITH SOAPY WATER
DRY BEFORE REINSTALLATION

gdw53.eps
Puc. 6-3. locTyn K Bo3aywWHOMY hunbTpy

6-7
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6-8. 3ameHa numueesolu 6amapeu

[Muranue KOMIBIOTEPA B TAHHOM MPHOOPE OCYIIECTBISIETCS OT TUTHEBOU OaTapen (3B,
180 MA-u, anmement CR2023). Bpems paboTsl 6atapeu coctasiseT He meHee 10 ner. 1o
MMPOMICCTBUU 3TOI0 BpEMCHU HaCTpOﬁKH KOMIIBIOTEPA U JaTa MOTYT OBITH TMOTCPAHLI.
3amMeHa Oarapen oCylIecTBISIETCs KBanupUIUpoBaHHbIM criernaniuctoM Fluke Ha
AHAJIOTHUYHYIO OaTapero, peKoMeH0BaHHYI0 1abopaTtopueit UL.

N4
%Hpumeqaﬂue
I
B oannom unempymenme ucnonvsyemca rnumuesas bamapesi.

He gvibpacsisatime ee 6 obwue meepovle omxoowl. Hcnoavzosarnvie
bamapeu 00aIHCHBL YMUTUZUPOBABCS COOMBEMCTNEYIOUWUMU CTIYHCOAMU NO
nepepabomke 0omxo008 U 0OPAWEHUIO C ONACHLIMU MAMEPUATAMU.

s nonyuenust ungpopmayuu no ymuauzayuu oopawaimecs 8 CepeUCHblil
yeump Fluke.

/\ MpepoctepexeHue

He octaBnsinte 6atapen 6e3 ncnonb3oBaHNUA Ha AnNUTenbHoOe
BpeMsi HM B Npubope, HU B MecTe XpaHeHus. Ecnn 6aTtapes He
Mcnonb3oBanachb B Te4YeHMUe LWecCTU MecsiLeB, NpoBepbTe ee
ypOBeHb 3apsaa, Nocre Yero 3apsaute unu yTunusnpymre.
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BeedeHue

B »T0i1 rnaBe npuBOANTCS ONKCaHKE MPOLEAYPHI KATHOPOBKH MPHOOPa U ONIIUU
WU3MEPEHHS YSHEPTUH.

MemoOsbI kanubpoesku

MonuHas npoeepka Kanubpoeku u pe2ynupoeka

Jlitst oGecTiedeHus MOTHOTO COOTBETCTBHS prbopa 6100B TexHHUeCKnM
XapaKTepUCTUKAaM PEKOMEHAYETCS POBOANUTH €T0 €KETOAHYI0 KaTHOPOBKY U
perymupoBKy. [Ipy HEOOXOIUMOCTH PETYINPOBKH MPUOOpa ero HeoOX0IMMO
OTPEryJINPOBaTh HA HOMHHAJIHHBIE 3HAUYEHUS BO BCEX TOUKAX PErYJIMPOBKH, YKa3aHHBIX B
CIIeIYIONUX Ta0JIHIaX.

Mpoeepka docmoeepHocmu

Ecnm npubop skcmmyatupyeTcst TIIaBHBIM 00pa3oM MPH 9aCTOTaX AIIEKTPOCETH, MOKHO
WCTIOJIb30BaTh KOMMEPUYECKHE CTaHAAPTHI N3MEPEHHS MOIITHOCTH, COIOCTaBUMBIE TIO
ToyHOCTH ¢ iprbopamu 6100B 1 6105A. X MOXHO HCITOJIB30BaTh JIST TIPOBEPKH
ToyHocTy Tipubopa 6100B. [l KOHTpOIIA Kak ogHOo(a3HOHN, Tak M MHOTO(a3HOM
cuctemsl 6100B nocrarouno omHOba3HOTO yCTpoicTBa. [IpuMepaMu TakKUX YCTPOWCTB
siBistroTcst Mmomenu Radian Research RD-22, ZERA COM 1003 u MTE K2006. Ciaenyet
MMETH B BHITY, YTO PE3yIbTATHI TAKUX U3MEPEHUI UMEIOT ITOTPEITHOCTH, HAMHOTO
MIPEBBIMIAOIINE TIOTPEITHOCTH, TPeOyeMbIe TIPH MOTHON MTPOBEPKE COOTBETCTBUS
pudopoB 6100B u 6105A ux XapaKTepHUCTHKAM.

B kadecTBe nmpuMepa paccCMOTPUM U3MEPEHUE MOIIHOCTH, BBIMIOJIHEHHOE TIPH TIOMOIIIN
mMepureasrHoro npudopa RD-22 mpu 120 B, 5 A, 60 I'tt ¢ k03¢ GUITmeHTOM MOIITHOCTH
0,5. 3asBirennas ommbka coctaiser 0,006 %.

B xapakrepuctukax npudopa RD-22 ykazana morpemrHocts 0,01 %. CregoBartensHo,
MorpenrHocTs n3Mepenus npudopa 6105A O6yner ne mernee 0,01 %. Xapakrepuctuku
pubdopa 6105A mocie kamuOpoBKH B cepBucHOM IieHTpe Fluke Taroke marores ¢
norpentHocThiO 0,01 %; ogHaKo mpu morpemrHocTH Kaauoposku B 0,01 %, oueBumHO,
HEO0OXOMMO YBEIMUUTE ITOTPEITHOCTE Iprbopa 6105A. B kadecTBe HOBOTO Tpeena
rorperntHocTy pubdopa 6105A pa3yMHO B3SITh CpeHEe KBaIpaTHUHOE pe3yIbTaTa
(Result) m morpemuoctn m3mepernwnst (Uncert).

B nipusenenrom npuvepe: New spec =~0.012 +0.006> = 0.012 %

Crenyer y4ecTb, 4TO U3MEPEHHS HANPSLKEHUS, CHIIB TOKa B ()a30BOTO yriia He

MPOBOJSATCS MO OTAEIBHOCTH. DTOT CIIOCOO OCHOBAH Ha ATHX TPEX MapaMeTpax, KOTOpbIe
B ipubope 6105A sBisIOTCS He3aBUCUMBIMU. KpaiiHe ManoBeposiTHO, UTO Bce OHU OyIyT
IpeiidoBaTh COrIACOBAHHO, COXPaHss MPaBUIBHOCT M3MEPEHHOTO 3HAYEHHSI MOIITHOCTH.

YacmuyHas peaynupoeka

OmnucanHas BBIIIE IPOBEPKA IOCTOBEPHOCTH HE 00ECTICUNBAET JJOCTATOUHON
WHpOPMAIUH ISl BBIOOpA TapaMeTpa, KOTOPBI HE00X0IUMO OTperyTupoBath. Da3oBblii
YTOJ - 3TO NMapaMeTp, He0OXOAMMOCTh U3MEHEHHUSI KOTOPOTO HaMEHee BepOsITHA, KpoMe
cllydaeB BBISIBICHHOM omMOkn. Da3zoBbIil yTroil TakKe SBISETCS ITapaMeTpOM, KOTOPBIH
CJIOXHEE BCETO U3MEPUTH C HEOOX0UMOM TouHOCTHI0. B mpubope ZERA COM 1003
IPEAYCMOTPEHA BO3MOXHOCTD BBIBOJIA PE3YJIbTATOB U3MEPECHMSI HANPSYKEHUS U TOKa;
CIIeI0BaTEIbHO, MOKHO PELINTh, KAKOW MTapaMeTp CIENYET OTPEryIupoBaTh. Jlis
PEryJUPOBKY BBINOJIHUTE ONMCAHHBIE HUXKE ACUCTBUSA, a 3aTEM IPOBEPHTE PETYIUPOBKY
IIyTEM BBIIOJIHEHUS KOHTPOJIBHOIO U3MEPEHHSI MOLTHOCTH, KaK ONHCAHO BBILIE.
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lpoeepka docmoeepHOCMU MHO20¢ha3HOU cucmeMbl

J1ist mpoBepKr MHOTO(a3HOH CUCTEMbI MOYKHO HCIIOJIB30BaTh MOAN(MHUIIMPOBAHHYIO
BEPCHUIO TIPOBEPKH JOCTOBEpHOCTH. [lepe mo0BIMU peryTMpoBKaMy PEKOMEHIYETCS
BBHITIOJTHUTB TIPOBEPKY Beex ¢a3. [IpoBepka nmpubdopa 6135A ¢ momouipio TpexdasHoro
WM3MEPHUTETHHOTO yCTPONHCTBA, HECOMHEHHO, SBJISIETCA CaMBIM IPOCTHIM PEKOMEH Iy EeMbIM
CIOCO00M M3MEPEHUs, OJTHAKO UCTIONIb30BaHNE OJHO(A3HOTO YCTPOHUCTBA MOXKET JIaTh
Jy4IIne pe3yiabTaThl, B 3aBUCUMOCTH OT TOYHOCTH U3MepeHHil. PaccMoTpuM mpoBepKy
TpexdazHoii cucteMbl 6135A ¢ moMOIIBIO 0AHO(A3HOTO H3MEPUTEIBLHOTO YCTPOUCTRA.
['maBHBIM TPEUMYILIECTBOM 3TOTO CIIOCc00a SBISIETCA CPAaBHEHUE YETHIPEX YCTPOUCTB
MexIy coboit. Het mpuunH, 4TOObI pa3nnvHbie (pa3zsl MHOTO(Qa3HOH CHCTEMBI
3HAYUTENLHO Apei(hoBali ¢ OJJMHAKOBBIMH CKOPOCTBIO M HarpasiicHHeM. [laHHbIE,
MOJyYECHHBIE TIPH MTPOBEPKE TpeX (a3 ¢ TOMOLIBIO OJTHOTO M TOTO K€ MPHOopa, UMEIOT
BBICOKYIO CTETIeHb JOCTOBepHOCTH. Ecnu pe3ynbTar At ogHON (as3el oTiIn4YaeTcs ot
pesyibTaTa it Apyrux (as, To BecbkMa BEpOsSTHO, YTO 3Ta XapaKTepHCcTUKa Hauboee
yAalieHa oT ykazaHHoW. OHaKo, ecli Bce pe3yIbTaThl OJM3KH, CIEAYET IPOBEPUTH
TOYHOCTb U3MEPHUTEIHHOI'O YCTPOHCTBA.

Ecnu perynupoBka He0OX0aUMa, TO JIJIs MOJIYUCHHUS AOMOJHUTEILHON HHPOPMAIIUU O
pa3neIpbHBIX KaHaJaX HAMPSHKEHUS U TOKA MOXHO MPOBECTH MEPEKPECTHYIO IIPOBEPKY.
XoTs OHa U 3aiiMeT OOJIBIIIe BPEMEHH, OJJHAKO MO3BOJIUT C OOJIbIIEH JOCTOBEPHOCTHIO
BBIOPATh HEOOXOAUMYIO PETYIUPOBKY:

YcraHOBUTH HanpshKeHUE KaHana L1 v kaHalbl TOKa Ha TpeOyeMble ypOBHH.

YcranoBuTh yrou Toka gasel L1 Ha HOIb.

1

2

3. VYcraHoBUTH yroi HanpspkeHust $asel L2 Ha HOJb.

4. VYcraHOBUTH TpeOyeMyIO aMIUTUTYLy Toka ¢a3bl L2.
5

YcraHoBUTH yrout Toka gasel L2 Ha HOMb.

Teneps Hanpsixenue L1 u Tok L2 6yayT B dasze. 3mepbTe MOLTHOCTD U 3aMUIINTE
pe3yabTaT u3Mepenus. [loBropsiite 3TH 1elCTBUS, TOKa BCE BBIXO/BI TOKA HE OYIyT
M3MEpEeHbI CO BCEMH BBIXOAAMHU HampshkeHus (11ects u3mepenuit). [IpocToit ananus
PE3yNIbTAaTOB MO3BOJUT BBISICHUTH, KAKHE U3 TOKOB U HANPSKEHUN JalbIlIe BCeX OT
3asIBIEHHBIX XapaKTePUCTHK U KaKhe U3 HUX TPeOYIOT HaCTPOMKH.

Hauebicwass mo4YyHocmb Kasiubpoeku

U3mepeHust amnaumyobi

TmarensHas npoBepka npudopa 6100B nokazana, 4To NMpH MPABUILHON PETYIUPOBKE
(1)33]31 1 YCWICHHSA KaXXJI0I'0 KaHaJla HalIPSAKCHUA WM TOKa BCC IMPOYUC TCXHUYCCKHUE
XapaKTEePUCTUKU OYyT coOmoieHbl. [loaToMy kanmnoposka 6100B/6105A mMoxeT ObITh
BBITIOJTHEHA TIPY MTOMOIIY CHHYCOMJANBHBIX CUTHANOB. OJTHAKO MOJIb30BATENSIM CIIETyeT
Y4€CTh, YTO Z[aHHBIP'I HpI/I60p OIITUMAJIBHO IIOAXOAUT AJIA UCIIOJIB30BaHNUS B
CTpOOHpYIOLIEH H3MEPUTENHHON CUCTEME. Y HEKOTOPBIX MPHOOPOB, pACCUUTAHHBIX Ha
HU3MCPCHUE CPEAHCKBAAPATUIHBIX 3H3‘IGHI/II>1, BXOJHAas IojIioca nmo n€peEMEHHOMY TOKY
MMeeT MHUPUHY BO MHOTO MI 1], 4TO He MO3BONIAET OTOPOCUTH HETAPMOHHUYECKHE
KOMITOHCHTHI. HOSTOMY HpI/IGOpBI TaKOI'0 THIIa MOTYT ITOKa3bIBATh 3HAUYCHUA aMIIJIUTY b,
OTJIMYHBIE OT 3HAYCHHM, TIOTYUYEHHBIX TPU UCTIOIB30BAHUU CTPOOUPYIOLIEH TEXHUKH.
[IpenMyI11eCTBOM CTPOOHUPYIOIIUX CUCTEM, UCTIOIB3YIOIIUX aHanu3 Dypee, sBIIIEeTCS
BBIJICJICHHE HEOOXOAMMOT0 CHTHAJIA M3 IIlyMa U MOJYYCHHE TOYHBIX CBEICHH O (ase.

U3mepeHue ¢hasbli

CymiecTByeT MHOKECTBO CIIOCOO0B M3MEPEHUS aMILUTUTY bl B (ha3bl MEKAY BBIXOJAHBIMU
kananamu npubopa Electrical Power Standard. AMmnuTy nel HanpsiKEeHHUS M TOKa MOTYT
OBITDH OIIpeeNieHbl HE3aBUCHMO JIPYT OT ApYyra, OAHAKO Ui U3MepeHus (Ha3oBOTo yria
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TpedyeTcst KaKUM-THO0 criocoOOM MPOBECTH WX cpaBHEHHE. [lyTeM cpaBHEHUS BBHIXOIOB
HanpspKeHUs! ¥ Toka Ha pudope 6100B npu momorum n3mepurenst $hassl 1o
MEPECEUCHUIO HYIISI MOKHO TOIyYUTh HHPOPMAIHIO 0 (ase A JaHHOTO yCTpoiicTBa.
OnHako 3TOT coco0 UMeEeT ABa HeoCTaTKa.

e [Ipu cpaBHEHUU TOYEK MEpeceUCHUsI HyJId ABYMS CUTHAJIaMHM B ATHX TOYKaX
BO3HHKAIOT IIyMBI; OHAKO CTPOOUPYIOIINE TEXHUKH MTOTYYaroT HHPOPMALHIO 10
MEHBIIEH Mepe ¢ ABYX ToYeK (pOpMBI cCHUTHamA.

e [Ipu u3MepeHNH TOIBKO (Ha3z0BOro yria MeKAY HAMPSKECHUEM U TOKOM OJTHOTO
yCTpOICTBa HEBO3MOXHO MPOU3BECTH HE3ABHCUMYIO KannOpoBKy nprudopos 6100B u
6105A. Kaxxnoe nomonHutensHoe yerpoiictBo 6101B TpeGyeT kanubpoBKU CO CBOUM
OCHOBHBIM ycTpoiicTBoM 6100B st momydeHust ”HPOPMALIUH MO COMOCTABICHHIO
HaIpsKEHUN.

Ecnu 5T HemocTaTKH JOMYCTUMBI [T KanuOpoBKH ycTpoiictBa 6100B, BO3MOXXHBI
norpemHocTH (a3 nopsiaka 0,050 rpagycoB mpu U3MEPEHHH 110 TIEPECEUESHUIO HYJIS.

ITlpumeuanue

Hzmepumenu ¢as, pabomarowgue no npunyuny nepecedeHust Hys, Mo2ym
damb OWUOOUHBIE PE3YTbMAMbl NPU HATUYUY YETHBIX 2APMOHUK, MAK KAK
noceOHUe MO2Ym CMeCmums MoyKy nepecederus HyJs CLONCHbIM
CUSHATIOM OTMHOCUMENIbHO MOYKU Nepece’erusl HyJisi OCHOSHOU 2APMOHUKOLL.
C Opyeoil cmoponvl, cmpodupylowe mexHuKu Mo2ym 0ams no2peunHoCcib
asvl Ha yposue 0o 0,0008 epadycos u HesocnpuuMyuesl K Opyeum
2aPMOHUKAM, BIUAIOWUM HA USMEPeHLe.

BnusiHue nozpewHocmu d)a3bl Ha mo4YHOoCmb pacdYema MowHocmu

[Mockonbky MomHOCTh = V.1.C0s(A), BKIIaJ] B TOTPEITHOCTD, 1aBaeMbIid (ha30BbIM
CIBHUT'OM, MOKET OBITh TTOKAa3aH Ha CIEIYIOIIeM IpuMepe:

Ecmm norpemaocTs daszsr 0,05 rpagycos, mpu HOMHHAIBHOM (akTope MomHocTa PF =
0,5, To Cos(A) moxet MeHsThes B Tipenenax Cos(59,95) u Cos(60,05), To ects ot 0,5008
10 0,4992. 3to maet npenesnsl

0.5008 —0.4992 £100% = 0.3 %
Ecmu @ - BenmunHa Ga3oBoro yria 3ajaHHou ¢asbl, a u(®)_ ee MOTPENTHOCTH, TO B
001eM cirydae BKJIa ITOTPENTHOCTH (ha3bl B MTOTPEITHOCTH MOITHOCTH U(P) mmeeT BuA:

_ _cos(<I> +u(@)) o
u(P)=(1 —cos(CI)) )% 100 %

B Tabmnuie 7-1 mokazaHo, Kak MOTPEIIHOCTE (pa3bl BIUSIET Ha MOTPEIIHOCTH MOITHOCTH
MpU pa3THYHBIX K03()HUIHEHTaX MOIIHOCTH.

Ta6nuua 7-1. Bknag norpeliHocT! ¢a3bl B NOrpewHoCTb MOLWHOCTH

MorpewHocTb PF=1,0 PF =0,75 PF =0,5 PF =0,25
c¢asbl

0,0008 ° +0,000 % 10,001 % 10,002 % 10,005 %

0,050 ° +0,000 % 10,077 % 10,151 % 10,338 %

7-5
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7-11.MoepewHocmu kanubpoekudsisi MakcumMasibHoOU

mo4yHocmu

Hwxe npuBeieHBI MOTPENIHOCTH H3MEPEHHS, MAKCUMAJIbHO COOTBETCTBYIOLIHE
TEXHUYECKUM XapakTepucTukam npudopa 6105A. Hcrons3oBanue 060pynoBaHus ¢
0oJiee HU3KUM YPOBHEM TOYHOCTH JIOITYCTHMO, HO OHO TIOBJIHSIET HA TOYHOCTH MPpHOOpa
6105A. Yka3aHHbIe TOTPEIIHOCTH KaTHOPOBKH COOTBETCTBYIOT JOBEPUTEIHHON
BepostHOCTH 95 %. CMm. Tabmuuel 7-2, 7-3, u 7-4.

Tabnuua 7-2. Tpebyemas norpewHOCTb KaNMGPOBKU aMNNUTYAbl HanpsXKeHUs

ppm ot
Auana3oHa
1B-1008 B, 16 'y - 450 Iy, <26
1B-1008 B, 450 Ny - 6 kl'y, <30
1B-1008 B, 6 kl'y - 9 kl'y, <1 %

Ta6bnuua 7-3. Tpebyemasi norpewHOCTb KanNMGPOBKM aMNNUTYAbl TOKa

ppm ot
Anana3oHa
0,25A-10A,16Ty-450 Ty <27
10A-50A,16Ty-450 Ty <42
0,25A-10A,450 T -6 klMy <36
10 A-50A,450 My -6 kl'y, <58
0,25A-50A,6klMy-9«klMy <1 %

Tabnuua 7-4. Tpebyemasi norpewHOCTbL KaNMGpoBKKU thasbl

MorpewHocTb M3MepeHus dasbl

YacToTa Mexay TOKOM 1 Mexay
HanpsXXeHueMm HanpsXXeHUsIMU

16Ty -69Ty 0,0008 ° 0,002 °

69 My -180 Ty 0,0013 ° 0,005 °

180 'y - 450 'y 0,0038 ° 0,014 °

450 My - 3 klMy, 0,0375° 0,098 °

3klMu-6kry 0,0750 ° 0,195 °

7-12. Heo6xo0umoe obopydoeaHue

7-6

s aByx croco0oB kanmuOpoBkH ycTpoiictBa 6100B ecTh nBa criiricka 060pyaoBaHusI.
Crioco6 xommnanuu Fluke ncnons3yercs B cepBrucHbIx 1ienTpax Fluke, a ero
MOTPEIIHOCTH U3MEPEHUH MaKCUMAaJIbHO COOTBETCTBYIOT TEXHHYECKUM
xapakrepuctukaM npudopa 6100B.

AJbTEepHATUBHBIN CIIOCO0, HE NCTIONb3YyeMbIil cepBrUCHBIM neHTpoM Fluke, He mo3BonuT
JOCTHYb MAaKCUMAJILHOTO COOTBETCTBHS yKa3aHHBIM TEXHUYECKUM XapaKTEPUCTHKAM
npubopa 6100B, ocoOeHHO B OTHOMIEHUH TOYHOCTH (ha3bl U MouTHOCTH. [Ipu
WCTIOJIb30BaHUHU aJIbTEPHATUBHOIO cI1oco0a moTpeOyeTcsi MPOBECTH CaMOCTOSITEIbHBIN
aHanmu3 norpemrHocteit. CM. Tabmuiy 7-5.
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Tabnuua 7-5. MeToabl KanMOpPOBKN

amMnnnTygbl TOKa

M3BECTHbIMW oLIMBKamm
d)a3OBOF0 caBura

U3mepeHue MeTon komnaHum Fluke AnbTepHaTUBHbIN MeTOo4
Monb3oBaTtenbckoe
YnpaeneHue . Py4yHoe ynpaBneHvne unm
_ npunoxeHune ansa Microsoft
cucTemon . nonb3oBaTenbckasi aBTomaTuka
Windows
Mpwn6op Fluke HP3458A/HFL ¢ Ctpobupytoliee
onuuew pacliMpeHns namsTi B N3MepUTENbHOE YCTPOWCTBO C
C1pobupoBaHue P P P yerp
pexume cTpobrpoBaHus No COOTBETCTBYIOLUNM
NMOCTOSIHHOMY TOKY. nporpaMMHbIM obecneyeHnemMm.
[envTtens HanpskeHusi
MpeobpaszoBaTtenu nepemMeHHOro Toka, JdenuTenu HanpskeHus
amnnuTyapl HaCTPOEHHbIN C MarnbIMu nepemMeHHOro Toka, npu
HanpspKkeHust N3BECTHbIMM oLWMBKaMm HeobxoanmocTu
hasoBoro casura
TOKOBbIE LUYHTBI NEPEMEHHOTO
MpeobpaszoBatenu Toka A40B ¢ manbimn TokoBbl€e LLYHTbI MePEMEHHOr0

Toka A40B, npu HeobxogmMmocTun

da3oBbIN yron Mexay
HanpshxeHneMm un
OMOPHbBIM CUrHaNoOM
dasbl

Onpe,qenﬂeTc;ﬂ Nno n3aMepeHnam
aMMNnNTyObl HanpsaXeHna

Monb3oBaTenbckas paspaboTka
Unu usmepeHne a3oBoro yrna
MexXay HanpskeHUEM U TOKOM

®a3zoBbIN yron mexay
TOKOM U ONOPHbLIM
curHanom casbl

OnpegensaeTcsa No M3aMepeHnsam
amMnnnTyabl TOKa

Monb3oBaTtenbckas paspaboTka
unu namepeHue ¢asoBoro yrna
Mexay HanpsXeHnem U TOKom

®a3zoBbIN yron mexay
HanpspkeHueMm n
TOKOM

OnpepenseTcs 13 yrnos no
OTHOLLEHWIO K ONOPHOMY
curHany dasbl

NamepuTenb dasbl mogenm
Clarke-hess 6000 unun
nogobHoe yCTPOWNCTBO, a Takke
NoAxXoAsLUNE LYHThI.

7-13. 0630p 2eHepayuu cuzHasnos npubopom 61008

00630p cucremsl reHepanuu curaanoB 6100B HeoOXxoanm i AampHEHIIIEro
paccMoTpeHust MeToa KanmuopoBku komrianuu Fluke.

B cucremy Electrical Power Standard Bxomut ycrpoiicteo 6100B, natomee ogny ¢asy 1mo
HaIpsDKEHUIO U TOKY, U A0 TPEX AOMOJHUTENbHBIX ycTpoiicTB 6101B. Kanansl
HanpsDKEHUSI ¥ TOKA HE3aBUCHMBI JPYT OT Ipyra 0 aMIUIMTY/E, OOHAKO CBSI3aHbI OOIINM
BHYTPEHHHUM OIOPHBIM CHT'HAJIOM (pa3bl. 3aBojCKask HACTPOMKA KaTHOPOBKH (ha3bl
npubopa 6100B BBIMOIHAETCS HE3aBICHMO OT KaHAJIOB HAIPSKEHUS U TOKa 110
OTHOLICHHUIO K OLIOPHOMY CUTHAIY (asbl.

Jnst paccMOTpeHus crioco0oB KaanOpoBKY HEOOXOAUMO MOHUMAaHUE METOJIOB T'eHepaluu
nprbopom 6100B BEIXOAHBIX CUTHAJIOB.

7-14. Hezasucumocms npubopoe 6100B u 6101B

[Ipu nobGaBneHnyn 10 TpeX JOMOIHUTENBHBIX ycTpoiicTB 6101B obecrieunBaroTCs
noronHUTeNbHBIE (hasbl. Kakaoe monomautensHoe yerpoiictBo 6101B coxpanser con
COOCTBEHHBIE KOHCTAHTbI KATMOPOBKH, OHAKO €r0 KOH(GHUTypauus 1 KaJTuopoBKa
npoucxoaut yepes ycrporctso 6100B. OcnoBHoe ycrpoiictBo 6100B nepenaer
OTIOPHBIN cUTHAT (a3bl HA NOTOIHHUTENBHEIE yeTpoiicTBa 6101B, Takum o6pazom
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CBsA3bIBaA (1)33]:1 BCEX BBIXOJHBIX KaHAJIOB.

[Mockonbky (paza Bcex CUTHAJIOB TeHEPUPYETCs U3 OHON 001Ie (a3bl, KaIMOpPOBKa
JIOTIOTHUTENBHOTO ycTpoicTBa 6101B He 3aBUCUT OT KOHTPOIUPYIOIIETO €r0 OCHOBHOTO
ycTpoiictea 6100B.

[Janee npuBonuTcs onucanue kanaia HanpsbkeHus (L1) yerpoiicta 6100B. B oTiinune
OT BCEX OCTaJIbHBIX KaHaJIOB, (pa30BbIi yroj KaHaia HanpsokeHus L1 He MoxeT
OTIMYATHCSA OT HYJIS, 32 HCKITIOYEHUEM PEXUMa KaTuOPOBKH.

udposoe npencrapiaenne TpedyeMoro BEIXOAHOTO CUTHAIA TpeodpasyeTcs B
aHAJIOTOBBIN cUTHAJN U ycuiuBaetcs. [Ipu nudpo-anaaoroBoM npeodpa3oBaHum ¢
MOCIEAYIOUIMM yCHIIeHHeM o0pa3yeTcs (pa3oBbIii CIBUT, M BEIXOJHOM CUTHAI Ha
KJIeMMax 3ara3AbIBacT 10 OTHOIIEHHIO K CUTHaITy B dpoBoii hopme. Puc. 7-1
MpeACTaBIAeT cOO0M CXeMy COOTHOILIECHUH MEXIy OTIOPHBIM CHTHAJIOM (a3bl, CHTHAJIOM
B 1 (poBoii hopMe 1 aHATOTOBBIM BBIXOJHBIM CHTHAJIOM.

Samples from the
digitally generated

signal

Phaze shifted
analog
autput

Feference

gnd47.bmp

Puc. 7-1. N'eHepauus curHana

KammnOposka ¢a3pl nMeeT 1enblo HCKITIOUNTh (Pa30BBIi CABUT MEKAY ONOPHBIM CUTHAIOM
(ha3pl 1 aHAJIOTOBHIM BEIXOJHBIM CUTHANOM. Ha pucyHke 7-2 mokasaH CHTHaJ B
nudpoBoii popMe, CMEILICHHBIN C LENbI0 BEIPOBHATH aHATIOTOBBIH BBIXOJ IO OTIOPHOMY
curHainy asel. Ha nmpakTuke octaneTcst HeOombllas MOTPEMIHOCTD (a3bl, onpeaeniemMas
TOYHOCTBIO U3MEPEHHUSL.
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Analog output 'in
phase with
Fhase Reference

Fhase shitted
digitally
generated
siggnal

gnd48.bmp

Puc. 7-2. NMocne perynupoBku dasbl

Ecnu aHamoroBsle CHTHAIBEI HA 000MX KaHAaX - TOKA U HAIIPsKCHUA - HAXOOATCA B (1)336
C OITIOPHBIM CUT'HAJIOM, TO COOTHOLICHUE (1)33 MCKAY HANPSAKCHUEM U TOKOM H3BECTHO C
OHpeHeHeHHOﬁ NOTrp€IIHOCTBIO, HMCIOH.ICIZ BUJ CYMMBI OCTATOYHBIX HOFpCH.IHOCTeﬁ
KaJ'II/I6pOBKI/I HAIIPsKCHUA U TOKA.

®dazoBrIC CABUT'Y OTHOCUTEJIBHO OIIOPHOT'O0 CUI'HaJIa JJIsI KaHAJIOB HAIIPSAXKCHU S, MHBIX
qeM Ll, 10 YMOJYaHHUIO HC paBHBI HYJIIO. OI[HaKO MPUMECHACTCA TOT K€ NMPUHIIUII, a
q)aSOBI:IfI CABUI' MEXKAY aHAJIOI'OBBIM CUT'HAJIOM U OIIOPHBIM CUT'HAJIOM (1)3351
YCTaHaBJIMBACTCA Ha COOTBETCTBYIOIIEC HEHYJICBOC 3HAYCHUE.

7-15. Cucmema kanubpoeku cepeucHbix ueHmpos Fluke

Kak yka3zano Bblie, B cucreMe kaanOpoBkH Fluke xanan HanpspKeHUs M KaHa TOKa
MOPO3Hb CPaBHUBAIOTCS C OTIOPHBIM CUTHANIOM (pazbl. AHanu3 Dypre
JIUCKPETH3UPOBAHHBIX aHAJOTOBBIX CUTHAJIOB JaeT HHpopMamuio 00 aMmmuutyae u dase,
HCTIOJIB3YEMYIO JUIS KaTHMOPOBKH U perynupoBku. L{ndpoBoit MynbTUMETp 3aImycKaeTcs
10 BHEIIHEMY cUrHalTy ycTpoiictea 6100B. Curnan tpurrepa, KOHTpOJIbHBIN CHTHAI
¢a3bl, HaxoAUTCS B GUKCUPOBAHHOM COOTHOLICHUH 110 (haze ¢ OCHOBHOM (ha3oil cucteMsbl
U YIpaBisgeT HayajJoM IepHoja AUCKpeTH3anuu. Takum o0pas3om, cooTHOIEHHE a3
AQHAJIOTOBBIX CUTHAJIOB MPHBSI3aHO K OCHOBHOH (paze M M3BECTHO.
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MyckoBOW UMMNYNbC
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Lincdposoit MynbTUMETP / 6100B

MpeobpasoBaTenb

7-10

gnd56.eps
Puc. 7-3. NMogknio4vyeHna ana usmepeHus ¢asbl

Ha puc. 7-3 nokazano noakitodenue npudopa 6100B, nudppoBoro MynbTUMeETpa 1
npeoOpazoBates. ClieTyeT OTMETUTD, YTO NCTUTEIIA HATIPSHKCHIS U ITyHTHI
WCTIONIB3YIOTCS JJIS ISJICHUS BXOJHOTO CUTHANA IIM(QPOBOTO MyJIBTUMETpA ISt
JOCTHUXKCHHUA OIITUMAJIBHBIX MoKa3arteJiei. ,Z[J'IS[ KaJIHGpOBKI/I HaIIpsKCHUA U TOKa
HCIIOJIB3YETCA OJUH U TOT K€ MYJIBTUMETP.

KoHTponbHBIM CUTHA U OTIOPHBII cUTHAT (a3bl MOJAIOTCS Ha 3aHIO0 MaHeNb Ipubopa
6100B. Ha puc. 7-4 moka3aHo COOTHOILIEHHE MEXAY 3TUMHU CUTHAIaMHU M aHaJIOTOBBIM
BBIX0/I0M. BKiTtoueHue 1 BBIKITIOUEHHE KOHTPOJIBHOTO CUTHANIA IPOU3BOAUTCS TIO
komanaaM GPIB. MMy nbchl KOHTPOJIBHOTO CUTHAJIA TTociie KoMaH bl BkimtoueHus (ON)
HE TOSIBIISTIOTCSI IO MOMEHTA TepecedeH sl HyJIsl OIOPHOTO cUrHaia (asbl B CTOPOHY
yBenuueHus. B 3ToM ciydae nepBblif 3a1HUN QPOHT ABISETCS OAHOBPEMEHHBIM C
nepeHuM (GppOHTOM OMOPHOTO cuTHaNA. L{nppoBoil My IETUMETp BHIMOJHSET
JUCKPETU3aIIMIO aHAIOTOBOTO CUTHANIA Ha KaKJIOM 3aJiHeM (QpoHTe "Tpurrepa’, Tem
CaMbIM CHHXPOHHU3UPYS CTPOO C aHATOTOBBIM BBIXOJ0M.
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AHanoroBbIN curHan

OnopHbI curHan
dasbl

KoHTpOonbHbIV curHan

KomaHga Gpib KomaHnga Gpib
OUTPut:ROSCillator OFF OUTPut:ROSCillator ON

gdw49.eps
Puc. 7-4. ®opMbl curHanos

MYHLTI/IMeTp 3arporpaMMHUpoOBaH C IOMOUIBKO CUCTEMHOI'O MIPOrpaMMHOTIO obecneueHus
Ha perucTpaunuro H€06XOJII/IM01"O 4uciia TOYCK, I0O3TOMY, Ha NPOTAKECHUN MUHUMAJIBHO
HCO6XOZ[I/IMOI‘O BPEMCHU, CUHXPOHU3AIUA KOMAaHAbl OTKIIFOUCHUA KOHTPOJIbHOTO CUT'HAJIa
HEC ABJIICTCA KpI/ITI/I‘{HOI\/'I. YacroTa KOHTPOJIBHOI'O CUTHaJia BCCrJa ABJIACTCA IBOUYHBIM
KpaTHbBIM OCHOBHOI aHaJ0roBOM YaCTOThI, YTO YIPOIIACT 3aa1y aHaJIn3a JaHHbIX
AUCKpETU3allUuU.
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7-12

7-16.

7-17.

Xapakmepucmuku cucmembi Kanu6poeku

[IpeoGpazoBaTeny UCIONB3YIOTCS AJIs1 MPEOOPa30BaHMS Pa3IMUHBIX BHIXOIHBIX
HanpspKeHUH 1 TokoB pubopa 6100B x HomuHary 800 MB. Liudposoit MmymsTiMeTp
Fluke HP3458 A/HFL ¢ onmmeli pacimpeHus MaMsTH HCIIONb3YyeTcs Ha auamnazone 1,2 B
MOCTOSIHHOTO TOKA [UIsl BCEX U3MEPEHUH, YTOOBI yMEHBIIUTH BKJIaJ OTHOCUTEIBHOM
omuOKy (as3sl OT MyJIBTUMETPA, TaK KaK OMIHUOKH MyJIbTUMETPa OAWHAKOBBI IS
HanpsDKEHUS U ToKa. 15 KaKI0ro M3MEpeHUs! MyJIbTUMETP 3alpOrpaMMHUpOBaH Ha
peructpanuio 65536 oTcueTOB ¢ MHTEPBAIOM 6 MKC U pa3pemieHuemM 18 out. B
crepytomeil Tabauue 7—6 moka3zaHbl OTCYETHI IS IEPHOAa OCHOBHOW YaCTOTHI U
MHUHHMAJIBHOE YHCJIO OTCYETOB Ul MAKCUMAJIBHO JOIYCTHMOM 4aCTOTHI TAPMOHUKH.

Tabnuua 7-6. Yucno otcyeToB Ha nepuog,

MuHumanbHoe

YMCIIO OTCUYETOB Ha
Yucno umnynbcoB

OcHoBHas yactoTa nepvopa ans
KOHTPOSNLHOIO
npubopa 6100B MaKcUMasibHO
cUrHana Ha nepuop, N
(Fw) . AonycTuMoun
OCHOBHOW 4acToThl
4acToThbl
rapMOHMKMW.
16 - 32 2048 20
32-69 1024 10
69 - 128 512 5
128 - 256 256 5
256 - 512 128 5
512 -850 64 5
lNpeobpazosamenu

Bce npeobOpa3oBarenu 1al0T MaKCUMaJIbHOE BBIXOHOE CPEIHEKBAIPATUIHOC
Hanpspkerue 800 MB. IIpeobpa3oBaTelib ¢ mepeKIr0YaeMbIMU JHATa30HAMH HAITPSKEHUS
BCTPAaMBAETCS B YCTPOUCTBO yNpPaBJICHHUS EPEKIIOYCHUEM CUCTEMBI JIs 00eCIICUeHUs
MOJIHOM aBTOMAaTh3aluu. FiMeeTcs 6 1Mana3oHOB HANPSHKEHUS ¢ apalieIbHBIM
E€MKOCTHBIM JICJIUTENIEM JJIs KOMIICHCAIIUY MTapa3uTHONW €MKOCTH M BXOJHOM EMKOCTH
u(ppoBoOro MyJabTuMeTpa. [lorpenHocTh Ga3bl ASTUTEN HANPSKSHUS 00BIYHO
cocrasiszer 0,0002 ° mpu 60 I'tr, 0,002 ° mpu 1500 ', [1aTh ciermanbHBIX
KOAKCHAJIBHBIX IITyHTOB UCIIONB3YIOTCS A1t TOKOB 0,5 A, 2 A, 10 A, 20 A u 80 A.

lynTsI paccunTansl Ha KodQuument B3aumuoi naayknuu 0,5 ul'H £ 0,5 HI'H. O0BIYHO
MOTpenrHoCTh omnoOKH (hasoBoro casura uryHToB coctasisieT 0,0003 © mpu 60 ' u 0,013
° mpu 1500 ', [Ipu HaXOKIACHUU CUCTEMbI KATUOPOBKH B CPEIC C KOHTPOIUPYEMOK

TeMIIEpaTypoi BKJIaJ peobpazoBaTeiell B MOTPEIIHOCTh U3MEPEHHs COCTaBIsIET MeHee |

Bknad mynbmumempa 8 noepewHocms ammiaumyosbi

YcuieHue 1 moaoca 4acToT MYJBTUMETpPA U BHOCAT BKJIaJ B O]_LII/I6KI/I AMIIJIUTY ABI. Ot
0HII/I6KI/I PacCCUUTBIBAOTCA, U B COUCTAHUU C 0HII/I6KaMI/I npeo6pa30BaTeJ1$[ CJIy KatT i
pacyeTa norpaBoOK K aMIUIUTY €.
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7-19. Bknad mynbmumempa 8 rogpeuiHocms ¢ha3sbl

Paznuunble BKIaAbl MyJIbTHMETPA B IOTPEIIHOCTE (a3bl 3HAYUTEIBHO MPEBBIIAIOT
BKJIa[ nipeoOpazosareseil. HekoToprie U3 3THX BKJIAZ0B HE HPOSIBISIOTCS IPU
H3MEpPEHHX (a3bl MEXIy TOKOM U HaNpsDKEHUEM, OHAKO 3TO HE OTHOCHUTCS K
n3MepeHusIM (a3bl MEKAY HAPSHKEHUSIMH B MHOTO(a3HoH cuctemMe. OCHOBHBIMU

CUCTCMATUYCCKUMHU UCTOYHUKAMU BKJIaJld MYJIbTUMETPA B IIOTPCIIHOCTHU (1)3351 SBIIACTCA

IIHUPUHA ITOJIOCHI, HEOMIPLCACICHHOCThL BPEMCHU BBI60pKI/I U 3a1CP7KKa TpUrrepa. B

Tabnuue 7—7 moka3aHbl MOTpelIHoCcTy $a3oBOro cABMra, noiryueHHsle B cucreme Fluke

IIOCJIC KOMIICHCAIIH (1)a3OBI>IX HOFpeIIIHOCTGfI MYJBbTUMCTPA.

Tabnuua 7-7. MNMorpewHocTb a3kl uucdpoBoro MynbTUmeTpa (B rpagycax)

MorpewHocT
MorpewHocT YBenuyeHHa
b LUMPUHBI O6wasn
MorpewHocT b A
YacTtoTta nonochobl norpeLHocT
b TpUrrepa AucKpeTusa norpeLHocT
nponyckaHu b
A uumn b(k=2)
60 Ny 0,0004 0,0008 0,0000 0,0009 0,0018
6 kl'y 0,0441 0,0786 0,0001 0,0901 0,1802

7-20. [loepewiHocmb ¢hasbl MEXOY HanpsXKeHUsIMU

B cepBucuom nentpe Fluke morpeninoctu cucteMbl KOMIIEHCHPYIOTCS Iy TEM
MPUMEHEHUs monpaBoK. K 3TUM 3Ha4eHUsIM cieyeT 100aBUTh MOTPEIIHOCTD,
BO3HHKILYIO W3-3a KPATKOCPOUHOW CTA0MIBLHOCTH MYJIBTUMETPA U IIIyMa U3MEPEHUsl, a
TaKXe MOrPEIIHOCTh, BO3HUKIIYIO B IPeo0pa3oBaTeNax HAPSHKEHUS U TOKa, OTHAKO MPH
tunryHbIX 3HaueHusx 0,00023 © onn npeHeOpexuMo Maibl. [103TOMy mOTrpenHocTb
KaJTuOpOBKH (pa3bl MeX Iy HampsbKeHUAMU 11t yerpoiicts 6100B u 6101B,
OTKaTHOPOBAHHBIX B PA3JIMUHBIX CEPBUCHBIX IICHTPaX, OyAET HAXOAUTHCA B TIpeeIax
MOTPEIIHOCTEH, YKa3aHHBIX B BHILICTIPUBECHHON Tabnuie 7—7.

7-21. [loepewHocmb ¢hasbl MEXY MOKOM U HarpsixeHuem

®da3za Ha TOKOBOM BbIxojie ycTpoiicTBa 6100B wiu 6101B yka3piBaeTCs 0 OTHOIIEHUIO K
KaHaJTy HamlpsHKeHHs TOTo e npubdopa. Vcmonp30BaHne 0JHOTO U TOTO K€ MYJTBTUMETpa
TUTS U3MEPEHHS HAIPSHKEHHS M TOKA IT0 OTHOIICHHIO K 001IIeEMY KOHTPOJIFHOMY CHTHAITY
03HAYAET, YTO BCE CBSI3aHHBIE C MYJIFTHUMETPOM ITOTPEMIHOCTH, KpOME KPaTKOCPOTHOI
CTaOMIBPHOCTH U IIIyMa U3MEPEHHs, OTCYTCTBYIOT. OcTaronuecs BKIaIbI (THITHIHO
0,00023 °) B coueTaHnH ¢ BKJIAJIOM TIpe0oOpa3oBaTelis JAOT IOTHYIO YBEIIMICHHYTO
rorperntHocTh cucteMbl 0,0008 ° myst da3bl MeXITy TOKOM W HAIIPSDKCHHEM.

7-22. 0630p peaysiupo8oK

JList KamuOpPOBKY B TOUKE PETYIUPOBKH HEOOXOIUMO BOUTH B PEXKHUM KaTHOPOBKH, a
3aTeM IS KaKJOW TOYKU KaTUOpPOBKH:

e BriOpats TpeOyeMyto KoHpHUTYpanuio mprdopa
e [lyrem m3aMepeHus ompeaeuTh ommoKy ycTpoiictBa 6100B
e  3amyCTHUTH PETYIHPOBKY

AMaTy 61 95" rapMOHHKM HAXOAATCS 3a MPEIeNaMy 0OBIYHOTO Psiia FAPMOHHK, U
MOTYT OBITh 33JIaHBI TOJIBKO B peXKUME KaTHOpOBKH. B 3aBepuieHne HeoOX0MMO
MPOBEPUTH, HAXOSITCS JIN OCTATOYHBIE OIMUOKH B JIOIYCTHMBIX IpeJeiaX, i BHECTH
MTOJTyIeHHOE 3HAUYCHUC B CEPTUPHUKAT KATHOPOBKH.

7-13
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7-23. [lpoyecc Kanubpoesku

[TprGop MOKHO OTpEryIMpoBaTh B MPOrpaMMHOM KoHUTrypauuu. Beibepute knapuiry
Support Functions (®Pynkuun nogaepxkn)/Adjust Instrument (Hactpouts npubop). Cu.
pUCYHOK 7-5.

gdw34.bmp
Puc. 7-5. BepxHuit ypoBeHb MeHI0 pOpMbI cUrHana

7-24. Bx00 e pexum Kanubpoeku

[ BBIIOTTHEHUS KaMOPOBKY MEpeKITIYaTelb KalnOopoBku ycrpoiictBa 6100B (nm
6101B) nomxen HaxoauThes B monoxennu Enable (Bxirouen). Cm. puc. 3-9 u Tabnumst
3-2. [Ipu BBIBONIE MOZICKa3ku BBeauTe naposb (Password). Cm. pucyHok 7-6.

Enter the calibration password... x

Password I******I oK

Cancel

gdw50.bmp
Puc. 7-6. 3anpoc napons

[Tapons mo ymomganuto "12321". 3ToT maposib MOKHO U3MEHUTH NPU TTOMOIITU
nporpammuoi kiapumu Change Password (M3menuts naposs). Cm. ['naBy 6 B mapose
MOJKHO HCITONI30BAaTh JIIO0bIE an(aBuTHO-IN(POBBIE CHMBOIIBI, IOCTYIHBIC HA TIEpeIHEH
naHenu ycrpoiictea 6100B.

7-25. Bbibop koHbuzypayuu npubopa

UrtoOr1 BEIOpaTh KOHPHUTYpanrio Ipudopa, 00paTuTeck K puc. 7-7 U BHITIOIHUTE
cleayIomue qeMCTBUS:

1. Bwibepure npudop (L1, L2, u T.11.) 1 KaHaJ, KOTOPBI TpeOyeTcs OTperyIupoBaTh C
MOMOIIIBIO MEHIO Bbixona Output Menu

2. Bribepure TpeOyeMblii Auana3zoH
3. BriOepure TpeOyeMsblil yenegoii 0bvexm
4. Jlns kanuOpOBKU HATIPSDKEHUS yOCAUTECh, YTO BhIOpaHa 4-poBoIHAS CXeMa.

ITlpumeuanue

Ilpu 6xoo0e 6 pesicum kanubposku guxcayus tunuu omrnouaemcs. Ipu
6bIX00€ U3 PedicUMAa KATUOPOBKU OHA 8038PAUAEMCS 8 Npedbloyljee
cocmosHue.

7-14
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— Output Menu

—Global Settings Menu

Y

[

Targst | #0; 0.0V 0.0He

=l

rActual Output

arnplitude IU-UUUUU W
angle IU-DDD deg

Armplitude IU-UDUUU Y
Angle I 0.000 deq
Fundarnental I 5300 e
Frequency
Harrmanic I o

Select which range is to be adjusted,

Puc. 7-7. 3kpaH perynupoBKu npubopa

7-26. OnpedeneHue owubku ycmpoticmea 61008

VYbeaurech B MpaBUILHOCTH KOHPHUTYPALUU H3MEPUTEILHOTO 000PYA0BaHHUS 1
MOJKITIOUEHHH, 1TocTie 4ero BKIrouuTe mpuoop 6100B/6101B. [Togoxaute 3aBepiieHus
MEPEXOIHBIX MporieccoB B mprbdope 6100B/6101B u uzmepurenbHOM 000py/I0BaHNUH,
MOCTIE Yero JJIs KaXJI0To PeryJInpyeMoro KOMIOHEHTA!

H|T | 0.00000 %,  0.0000 Deg Ensbled | Harmonics | Fluct | mter | Flick | Dip Range nfa
|T | 0.0000000 4, 0.0000 Deg Disabled | Harmonics | Fluct | Inter | Flick | Dip Fraguency ID'D— Hz
L= IT | 0.0000000 v, 0.0000 Deg Disabled | Harmonics | Fluct | Inter | Flick | Dip = lsdiig || ek (@)
IT | 0.0000000 &, 0.0000 Deg Digabled | Harmonics | Fluct | Inter | Flick | Dip
EIT | 0.0000000 4, 0.0000 Deg Disabled | Harrmonics | Fluct | Inter | Flick | Dip E I ALealE RS EI
|T | 0.0000000 A, 0.0000 Deg Disabled | Harmonics | Fluct | Inter | Flick | Dip 1| absolte RS =
Disabled Sine | Fluct [ inter | Flick | oip Pwr | IEEE =l
Disabled Sine Fluct | Inter | Flick | Dip
_wWaveform Menu - Adjust Instrument [Phase L1 : Woltage]
r&djustment Paint - Target Output

Ref. Clock Out I Off :I

Degrees (e)
Radians ()

4 Wire («)
2 wire ()

Outaut 'On' Soft Start [

gdw51.bmp

1. Otmetste pazHocTs (D) mexay neneBsiM (T) u usmepenHsIM 3HaueHneM (M): D=T—

M

2. Beruucaure Tpedyemoe akruueckoe 3HaueHue = T+D (1o ke, uto 2T-M)

3. Beenute ¢aktuueckoe 3HaueHue B mone Actual field

7-27. 3anyck peaynupoeku

Haxwmure Accept adjustment (IIpuHSATH peryiupoBky).

VYerpoiictBo 6100B coxpaHUT KOHCTaHTBI KATUOPOBKH aMILTUTYABI U (a3bl.

[MonmoxxauTe 3aBepIIeHUs IEPEXOHBIX MpolieccoB B mpudope 6100B/6101B u

HU3MEPUTENHEHOM 000pYyIOBaHUH.

Ecnu octaTouynble ommOKy HAXOISATCS B IOMyCTUMBIX NIpeAesiax, BHECHTE 3HAYCHHUS
aMIUTATY 1B U Pa3bl B CEPTUPHUKAT KAITHOPOBKH.

B npotuBHOM cityyae MOBTOpSIiiTE poLece KaTHOPOBKH 10 TEX MOP, MOKA Pe3yIbTaThl
MIPOBEPKHU HE OKAXKYTCS B TOMyCTUMBIX Mpeenax.

7-28. Bosspam nepeknroyamersis KanubpoeKku 8 HOpMarbHOE MooXeHUe
ITo oxoHUaHUH KaJ'II/I6pOBKI/I BCPHUTC IICPCKIIIOYATCIIb BKIIFOUCHU KaJ'II/I6p0BKI/I B

00braHOe mTonokeHue (Normal).

7-15
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7-29. [lposepka

Ha Tom xe 0o0opynoBaHuM MPOBEPHTE COOTBETCTBHE HACTPOEK TEXHUUECKUM
XapaKkTepUCTUKaM yCTpOMNCTBa, yKa3aHHBIM B [ age 1.

7-30. Toyku Kannubpoeku

B CJ'IG,E[}/IOH_Ieﬁ Ta6J'II/II_[e MMPUBCEACHBI TOUYKH KaJ'II/I6p0BKI/I.

Tabnuua 7-8. ToUKku perynmpoBK/ HanpsiXKeHUs

o YcraBka YcraBka
Owvana3soH CHOBHasA Homep YacTtoTa BbIXO4HOrO BbIXOAHOIO
YacTtoTa Touka
(BonbT) (Fw) rapMoHUKU (M) YPOBHS c¢azoBoro yrna
(BonbT) (F'papycoB)
CmelleHue
0 0 no 0,000 0
23 57 NOCT.TOKY
1 57 Ycunenuve 16,000 0
15 855 Ycunenuve 16,000 0
63 95 5985 Ycunenuve 16,000 0
CmMmelleHue
0 0 no 0,000 0
57 NOCT.TOKY
45 1 57 Ycunenve 30,000 0
15 855 Ycunenve 30,000 0
63 95 5985 YcuneHve 30,000 0
CmelueHune
0 0 no 0,000 0
57 NoCT.TOKY
90 1 57 Ycunenue 60,000 0
15 855 YcuneHve 60,000 0
63 95 5985 YcuneHve 60,000 0
CmelleHue
0 0 no 0,000 0
180 57 NOCT.TOKY
1 57 Ycunenuve 120,000 0
15 855 YcuneHuve 120,000 0
63 95 5985 YcuneHnuve 120,000 0
CmMmelleHue
0 0 no 0,000 0
360 57 NOCT.TOKY
1 57 Ycunenve 240,000 0
15 855 Ycunenve 240,000 0
63 95 5985 Ycunenuve 240,000 0
CmelueHune
650 0 0 no 0,000 0
(Tonbko 57 NoCT.TOKY
6105A n 1 57 Ycunenue 460,000 0
6106A) 15 855 YcuneHve 460,000 0
63 95 5985 YcuneHve 400,000 0
CmeleHue
0 0 no 0,000 0
57 NOCT.TOKY
1008 1 57 Ycunenuve 800,000 0
15 855 Ycunenuve 800,000 0
63 95 5985 Ycunenuve 400,000 0
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Ta6nuua 7-9. TOYKM peryrimpoBKM TOKa

YcraBka
YcTaBKka
Owvana3soH OcHoBHas Homep YacTtoTa BbIXOAHOrO BblxoaHoro
Touka c¢aszoBoro
(Amnep) yacTtoTa rapMOHUKMN (Mw) YPOBHSA yrna
(M) (Amnep) (Fpaaycos)
CwmelleHune
0 0 no 0,000 0
57 NOCT.TOKY
0,25 1 57 Ycunenue 0,225 0
15 855 Ycunenue 0,225 0
63 48 3024 Ycunenue 0,200 0
95 5985 Ycunenue 0,125 0
CwMmelleHune
0 0 no 0,000 0
57 NoCT.TOKY
0,5 1 57 Ycunenuve 0,450 0
15 855 Ycunenuve 0,450 0
63 48 3024 Ycunenuve 0,400 0
95 5985 Ycunenue 0,250 0
CmeleHue
0 0 no 0,000 0
57 NoCT.TOKY
1 1 57 Ycunenue 0,900 0
15 855 Ycunenue 0,900 0
63 48 3024 Ycunenue 0,800 0
95 5985 Ycunenue 0,500 0
CwmelleHune
0 0 no 0,000 0
57 NOCT.TOKY
2 1 57 Ycunenue 1,800 0
15 855 Ycunenuve 1,800 0
63 48 3024 Ycunenuve 1,600 0
95 5985 Ycunenuve 1,000 0
CmelleHue
0 0 no 0,000 0
NOCT.TOKY
57 1 57 Ycunenue 4,500 0
5 8 456 Ycunenue 4,500 0
15 855 Ycunenue 4,500 0
63 48 3024 Ycunenue 4,000 0
95 5985 Ycunenue 2,500 0
CwmelleHune
0 0 no 0,000 0
NOCT.TOKY
57 1 57 Ycunenue 9,000 0
8 456 Ycunenue 9,000 0
10 15 855 Ycunenuve 9,000 0
27 1539 Ycunenuve 8,000 0
48 3024 Ycunenuve 8,000 0
63 69 4347 Ycunenuve 5,000 0
80 5040 Ycunenue 5,000 0
95 5985 Ycunenue 5,000 0
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YcraBka
YcraBka
Owvana3soH OcHoBHas Homep YacTtoTa BbIXO4HOIO BblxoaHoro
Touka c¢asoBoro
(Amnep) yacroTta rapMOHUKHN (Mw) YPOBHSA yrna
(M) (Amnep) (Fpaaycos)
CwmelleHune
0 0 no 0,000 0
NOCT.TOKY

57 1 57 Ycunenue 18,000 0
8 456 YcuneHune 18,000 0
21 15 855 YcuneHune 18,000 0
27 1539 YcuneHune 16,000 0
48 3024 Ycunenuve 16,000 0
63 69 4347 Ycunenuve 10,000 0
80 5040 Ycunenuve 10,000 0
95 5985 Ycunenue 10,000 0
1 57 Ycunenue 45,000 0
57 6 342 Ycunenuve 45,000 0
50 15 855 Ycunenue 45,000 0
48 3024 Ycunenue 20,000 0
63 95 5985 Ycunenue 20,000 0
1 57 YcuneHune 64,000 0
57 6 342 YcuneHune 64,000 0
80 15 855 YcuneHune 64,000 0
48 3024 Ycunenuve 20,000 0
63 95 5985 Ycunenuve 20,000 0

Tabnuua 7-10. Touku perynupoBKu Toka ans onuum 80 A (ecnu yctaHOBrEeHa)

O6Lwee O6uwee
AonycTumoe AonycTtumoe
Aunana3soH Homep . CrtaHpapTHoe
YacroTa (My) HacTtpoiika| Bknap 6100B OTKMOHEHMWe Npu| OTKNOHeHne nNpun PesynbTar
(Amnep) rapMOHUKM OTKIOHEeHue
noBepke nosepke
(Bbicokoe) (Hu3skoe)
8-0,80 57 1 Awmnnutyna 64A +8 MA
daza 0° +0,0005°
2961 47 Amnnutyga 64A +11 mMA
daza 0° +0,002°




Kanu6poeka 7
Kanubposka onyuu uamepeHusi 3Hepauu

Ta6nuua 7-11. HanpsixkeHne Ha TOKOBbIX KrleMMax B TOYKax perynimpoBKu

YctaBka
OcHoBHas Homep Yeraska BbIXOAHOIO
Onana3oH YacToTa BbIXOQHOIO
yacTtoTa rapMOHMK Touka c¢azoBoro
(BonbT) (Fu) " (Mw) YPOBHSA na
u (BonbT) y
(Fpagycos)
CwmelleHne
0 0 no 0,000 0
57 NOCT.TOKY
0,25 1 57 Ycunenune 0,225 0
15 855 Ycunenune 0,225 0
63 48 3024 Ycunenune 0,200 0
95 5985 Ycunenune 0,125 0
CwMmelleHne
0 0 no 0,000 0
57 NOCT.TOKY
1,5 1 57 Ycunenuve 1,350 0
15 855 Ycunenuve 1,350 0
63 48 3024 Ycunenune 1,200 0
95 5985 Ycunenune 0,750 0
CmeLleHune
0 0 no 0,000 0
57 NOCT.TOKY
10 1 57 Ycunenue 8,000 0
15 855 Ycunenue 8,000 0
63 48 3024 Ycunenue 7,100 0
95 5985 Ycunenuve 4,500 0

7-31. Kanubpoeka onyuu usmepeHusi 3Hepauu

Onmwst I3MepeHust SHEPTUH He TIOJUIeKUT perynrupoBke. [lokazaTenu omum 3aBUCT OT
TOYHOCTH BCTPOEHHOTO KBapIIEBOTO TeHeparopa. Ee n3Mepenne u npoBepka MOTyT
BBITIOTHSITHCS IBYMSI CITOCOOAMH:

7-32.

lIpsiMoe usmepeHue ¢ MOMOWLIO Yacmomomepa

Heo6xonumoe obopynoBaHue: 4acTOTOMEP € TOYHOCTBIO 2,5 ppm WM BhILIE Ha
H3MEpseMON JacToTe.

1.

[Nonkmounte yacroToMep K pazbemy Energy Pulse Out (Beixox ummnynbscoB
SHEPTHH).

[pu momonm onmu Kondurypanus kasanos (cM. pazaen "l[logroroska k
WCTIOJIb30BaHUIO OMIIUH U3MEPEHHsSI SHEPTHUH'") YCTAaHOBUTE IMOCTOSIHHYIO CUETUHKA
JUTSE UMITYJIBCHOTO BBIXOJIA, YTO MPHUBEJIET K M3BECTHOM BBIXOJHON YacTOTE JIJIst
MTOJTHOM MOIITHOCTH CHCTEMBI. J[J1s1 OONBITMHCTBAa YaCTOTOMEPOB HEOOXOIUMO
ycranoBuTh Quaxkok Use Internal Pull-up (Mcnonb3oBath BHyTpeHHEE HArpy304HOE
cornporuBienne). Hampumep, BKimouuTs ycTpoiictBo 6100B 1 ycTaHOBUTH Ha HEM
CHUHYCOHJIATPHOE HAIPsDKEHUE M TOK CO CpeAHEKBaIpaTHYHBIMU 3HaYeHussMU 10 B u
1 A u HyneBo# (a3oBBIH Yroi, 4TO JaeT aKTUBHYIO CPEIHEKBAIPATHIHYIO MOITHOCTh
10 BT. YcraHoBUTE BBIXOJHYIO MTOCTOSTHHYIO cueTdyrka Ha 360000 umm/BT-9 11st
MOJIy4EeHUs BBIXOAHOM 4acToThl 1 KI'1I.

3aKOpOTHUTE BBIXOIHBIC KIIEMMbI TOKAa M YOSIUTECh, YTO HUYETO HE MOIKIIOUEHO K
BBIXOJTHBIM KJIEMMaM HampsbkeHus. Boioepute pexxum usmepenus Free Run
(CBobomubri) n Haxkxmute OPER.
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4.

S.

Y6eaurech, 4T0 4aCTOTOMEP MOKA3bIBACT OXKHUAAEMYIO yacToTy +(10 ppm - TOUHOCTB
4acTOTOMEpa B ppm).

3aBepuINTE U3MEPEHHE HAXKATHEM KHOIIKH [s19v].

7-33. HUcnonb3oeaHue eHewHelU ONMOPHOU Yacmomabl

Heo0Oxoanmoe 060py1oBaHne: HICTOYHHUK UMITYJICOB C TOYHOCTBIO YaCcTOTHI 2,5 ppm WiH
BBIIIIC.

1.

[MoaxrounTe M000H KaHAT UMITYJIFCHOTO BXOJa K BBICOKOTOYHOMY 3TaJJOHHOMY
reHeparopy Ha yactote Mexxay 10 I'mu 5 MI'. McTo9HMK TODKEH OBITH TPUTOIHBIM
JUTSI TIOZJa9M CUTHAJIA HAa UMITYJIBCHBIN BXO. CM. XapaKTepUCTUKHA UMITYIHCHOTO
Bxoja B ['mage 1.

AKTHBHpYHWTE KaHal HanpshkeHus. [ 6e30macHOCTH yoeIuTech, YT0 HUYETO He
MOJKITIOYEHO K KJIeMMaM HalpsKeHHUS.

[Tpu momormm onmmu Konduryparus kaHanos (cM. pazaen "[loaroroska k
WCIIOJIb30BaHHIO OIIIUK W3MEPEHHsI SHEPTUH") BEIOEPHUTE MPOBEPSIEMBI HCTOYHHK B
KauecTBe He3aBucuMoro kanaina "Channel 1 to 6 independent”.

Haxxmure Enter, 9To0bI IPUHATE KOHQUTYpAIHIO KaHAOB U BEIOpaTh Display Units
(OToOparkaemple €AMHUIIBI) IS TIOJICUETA.

3anycrure usmepenne Free Run (CBoOoanstit pexxuM) Haxkatuem kinapuimu OPER.

Y6enurech, 9TO 4acTOTa, 0OTOOpaxkaemasi JJisi BRIOPaHHOTO KaHajla UMITYJIECHOTO
BX0/J1a, HaxoAuTcd B mpeaenax +(10 ppm - TOYHOCTH YaCTOTHI HICTOYHHUKA UMITYJILCOB
B ppm) OT M0/IaBaeMON YacTOTEHI.

3aBepIIUTe H3MEPEHNE HAKATHEM KHOIIKH 5],



A-1. BeedeHue

lpuno)xeHue A
'noccapuu

FJ'IOCCB.pI/II‘/'I TCPMUHOB U COKpaH.[eHHﬁ, HCIIOJIb3YEMbIX B TAHHOM PYKOBOACTBEC U B
YIOOMUHACMBIX B HEM JOKYMCHTAaX.

Perynuposka

Onepauus, Npy KOTOPOW YCTaHABMMBAIOTCS UMN U3MEHSIHOTCS
BbIXOZHblE NapaMeTpbl kanubpaTopa (Mnu NokasaHus
npoBepsieMoro nNpuéopa) Ans 4OCTUXKEHUS MUHUMATIbHOM
OLUMGKM MO OTHOLLEHUIO K OMNYGIIMKOBAHHLIM XapaKTepuUCTUKaM.

Kann6poska

N3mepeHus, npoBoavMble Hag kanmbpatopom (1nm
nposepsieMbiM NPUBOPOM) B CpaBHEHWUMN C 3aAaHHbIM U
KOHTPONUPYEMbIM 3TarioOHOM NP MOMOLLM YCTaHOBNEHHOrO,
3a40KYMEHTUPOBAHHOIO U KOHTPONMPYEMOro npouecca C Lerbio
onpegeneHus owmnbkn kanubpartopa (MM NPoBepsiEMOro
npubopa). Mpu 3TOM HesIBHO NoapasymMeBaeTcsi BO3MOXHOCTb
onpeaenuTb NOrpeLlHOCTb NpoLecca M3MepeHns CornacHo
pykosoacTtey ICO no onpeaeneHuio NorpeLLHoCcTen n3amepeHun

KaHan

Kaxgpbii BbIxo4 (MO HaMPSKEHUIO UIN TOKY) SIBNSIETCS KAHAIOM.
KaHan Toka 1 kaHan HanpsbkeHusi BMecTe obpasytoT dasy.

Mposan

Cwm. MpoBan HanpsikeHust

VckaxxeHns

JTo6oe ycTomymnBOE OTKIOHEHNE hOPMbI cCUrHana oT 3agaHHOMN.

EUT

MpoeepsieMoe oGopyaoBaHue

MepBas rapmMoHuka

MepBas rapmoHuka hopMbl CUrHanNa cCooTBETCTBYET ero
OCHoBHom YacToTe. B mogenu 6100B 1-a rapmoHmka dopmebl
CUrHana MoXxeT UMeTb HyNeBy aMnnuTyay.

drivkep

MoBTOpstoLEeCs N3MEHEHNe YPOBHSA CUMrHana (HanpsbkeHus) B
AnanasoHe, rae oHO (U3MONOrM4yeckn BOCNPUHUMAETCH Kak
mepuaHue (dpnvkep).
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dnykTyauus

N3meHeHne amnnnuTyabl popMbl CUrHana, KoTopoe He BNusieT Ha
cofepxxaHue rapMoHUK UK COOTHOLLEHNEe a3 B hopme
curHana.

FapMOHukn

KonebaHus ¢ yactoTamu, SBNSOLWUMUCS LerbiM KpaTHbIM
OCHOBHOW 4acToTbl

IEC 61868

OueHka MHTEHCUBHOCTU brinkepa

IEC 61000-3-2

OMUccHa rapMOHNYECKUX COCTaBMSAIOLLMX TOKA TEXHUYECKUMU
cpeacTtBamu ¢ notpebnsaemsiM TokoM He 6onee 16 A (B ogHON

dase)

IEC 61000-3-3

OrpaHunyeHne n3meHeHUIn HanpskeHus, konebaHu HanpsxxeHus
1 onvkepa B HU3KOBOSbTHbBIX CUCTEMAX ANEKTPOCHABXKEHUS
obuero HasHadeHus (¢ noTpebnsembiM TOKOM He Gornee 16 A (B
ofHon chase)

IEC 61000-4-7

OO6LLee pyKoBOACTBO MO U3MEPEHNUAM rapMOHUK U
WHTeprapmMoHuK

IEC 61000-4-11

IMpoBanbl HaNPsXXeHWUs, KpaTKOBPEMEHHbIE NPepbIBaHUA U
N3MEHEeHUA HanpaxXeHnad

IEC 61000-4-14

YCTOM4YMBOCTD K KonebaHnsam HanpsaXXeHna 3aNeKTponnTaHna

IEC 61000-4-15

dnukepmeTp. TexHnyeckue ycnoBusa Ha beHKLI,VIOHaJ'IbeIe
XapakKTepuUcTukn U KOHCTPYKLUUIO

IEC 61000-4-30 (4epHOBWK)

WHTeprapMoHuka YacToTHasa KOMMNoHeHTa nepuoguydeckon yHkumnn (popma
curHana nepemMeHHoro Toka), 4acToTa KOTOPOW He sBnsieTcs
LenbIM KpaTHbIM YacToTbl, HA KOTOPOW paboTaeT CUCTEMBI.
O6pebiB O6pbiB Ans 0gHOMA3HOro HaNPsPKEHUS - Crn

cpeaHekBagpaTuyHoe 3HadveHue (1/2) Huxke, yem 10% ot
yka3aHHoro. O6pbIB Ans TpexdgasHowm CUCTEMBI - €CINN 3HAYEHUS
Ans Bcex Tpex a3 ogHOBPEMEHHO Huxe, yem 10% ot
YKa3aHHOro.

MorpelwHocTb n3mepeHns

B HacTosLEeM JOKYMEHTE NOrpeLlHOCTb M3MepPEeHUs
npeacraensieT cobon Bkrag B NOrpPeLLHOCTb BCNEACTBME
paspeLuatoLLen cnocobHoCcTn npnbopa 1 crny4anHoro xapakrepa
nokasaHui, BbI3BaHHbIX "LLyMOM".

MUT

MpoBepsiembii npnbop (B rmase "Onunsi uamepeHust aHeprumn”).

HomuHanbHoe HanpsxeHune

HomuHanbHoe HanpsxxeHue npeancrasnaeT cobon onopHoe
Hanps>xeHue.

daza

®dasa npeacraBnsaeT cobow coveTaHne kaHana HanpsHkeHns m
KaHana Toka. ®asbl 0603HavatoTes L1, L2 n L3. L1 aBnsetcsa
OCHOBHOI (ha3orn B MHorogasHom cucteme. HenTpansHas dasa
obosHavaeTtcs N.

da3zoBbIN yron

da3zoBbIN yron npegcraBngeT cobon pasHOCTHBI Yron Mexay
OBYMS COOTBETCTBYOLMMY TOYKaMU ABYX POPM CUrHArOB, ecrnin
MX YacTOTbl PaBHbl UMK KpaTHbI.




lpunoxerHue A
lnoccaput

A

Pst

KpaTkoBpeMeHHbIN nHamkaTop dnnkepa, Pst = 1 npuHumaeTcs
32 YCINOBHbIN MOPOr YYBCTBUTENBHOCTMU.

OcHoBHOM kaHan

OCHOBHbIN SiBNSieTCS KaHan HanpshxeHus dasbl L1

OnopHoe HanpsbxeHue

OnopHoe HanpsbxkeHue npeacTasnsieT cobon HanpskeHue,
ucnonb3yemoe B pacyeTax rny6rHbl NpoBaros U BbICOTbI
BbIGPOCOB.

dopma cpegHeKBaapaTUYHOIO
(achbhekTnBHOrO) HanpsKeHns

BpemeHHasi 3aBUCUMOCTb MU3MEHEHUS CpeAHEKBaAAPATUHHOIO
HanpsikeHusl, OLLeHMBAEMOr0 AJ151 KaXAOoro nocreaytoLlero
nonynepvoaa mMmexagy Toukamu nepexoaa HanpsikeHust
MCTOYHMKA Yepes HOrMb.

RMS(1/2) TekylLlee MrHOBEHHOE cpeHeKBagpaTUYHOEe HanpsXKeHue:
M3MEHSILLLeeCs 3HaYeHne cpegHeKBagpaTUYHOro HanpsXXeHus,
n3MepsieMoe TOYHO Mo nNepuoay 1 06HOBMSAEMOE NOCe KaXaoro
nonynepvogaa.

Mposan Cwm. MNpoBan HanpskeHns

KpaTkoBpemeHHbIN 06pbIB

I'Ipona,anme HanpsaXXeHna nNnuTaHna Ha BpemMs, 06bI4HO He
npesbillawLllee 1 MWHYTbI.

Bbibpoc

Cwm. Bbibpoc HanpsikeHus

CyMMapHbI KO3hOULUNEHT rapMOHKK

CyMMapHbI KO3hOULNEHT rapMOHUK

CyMMapHblii TOK rapMOHUK

CymmapHoe cpeaHekBagpaTtn4Hoe 3Ha4yeHne KOMMNOHEHTOB
rapMOHUK TOKa.

MpoBan HanpsikeHus

BHesanHoe YMeHbLUEeHNe HanpsaXeHna B Kakon-nmbo Touke
3ANEKTPUYECKON CUCTEMDI, 3a KOTOPbIM cnenyet BOCCTaHOBEHMe
HanpsXxXeHna vyepes Hebonbloe Bpewmsd, OT nonynepunoga oo
HECKOJTbKNX CEKYyHA.

dnykTyaumus HanpsxxeHus

MocnepoBaTenbHOCTb U3BMEHEHUI cpeaHekBagpaTU4HOro
HanpsXxeHud, oueHnBaeMoro ana Kaxaoro nocneaytouiero
nonynepunoga mMexay TodkamMmum nepexoa HanpsaxeHua
NUCTOYHUMKa 4Yepe3 HOIMb.

BbiGpoc HanpsxkeHus

BHe3anHoe yBenuyeHve HanpsXXeHnsi B Kakon-nnbo Touke
3NEeKTPUYECKON CUCTEMBI, 3a KOTOPbLIM CriedyeT BOCCTaHOBMEHME
HanpsbkeHus Yyepes HebonbLloe Bpems, OT nonynepvoga Ao
HECKONbKMX CEeKYHA.
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