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1. BBepgeHue
1.1. XapaKkTepucTukm

YcTponcTteo nameperHusi napametpos Y30 RCD Loop/Line Tester cepun Smartec
ABNAETCA NOPTATMBHBLIM KOHTPOMbHO-U3MEPUTENBHLIM MPMBOPOM C NUTAHUEM OT
6aTtapen. OH npegHasHa4veH 45 KOHTPONsA Mep 6e30NacHOCTM Ha SNEKTPOYCTaHOBKaX
C YyCTPOMCTBaMM 3aLLNTHOrO OTKNYeHus. PabotaeT Ha ocHoBe Simple n CLEAR.
[aHHbIn Npubop 6bin paspaboTaH 1 NponsseneH Ha OCHoBe BoraToro onbITa,
NpnoBpeTeHHOro B Te4eHne aonrmx net paboTtbl ¢ 06opygoBaHMEM AN KOHTPONS
9NEKTPOYCTaHOBOK.

O6Luue ¢yHkyuu RCD Loop/Line Tester:
MN3amepeHune Toka oTKMYeHNS

- VamepeHne BpemMeHu OTKMYeHNS

- WamepeHne HanpsKeHUs1 NPUKOCHOBEHMS

- W3mepeHune conpoTtueneHus uenn 6e3 otkntoveHnsa Y30

- VamepeHne HanpsKeHus 1 4acToTbl

- W3mepeHne conpoTMBRneHns Lenn n 0XXngaemMoro Toka KOpOTKOro 3amblKaHus

- VamepeHne conpoTMBREHNS NIUHUM U OXKMOAEMOrO TOKa KOPOTKOro 3aMblKaHUs
Xapakmepucmuku:

- BO3MOXHOCTb BblOOpa CENEKTUBHOIO uUnmn ctangapTHoro Y30

-AC n A tvnbl Y30

- BO3MOXHOCTb BblOOpa HOMUHanbHoro Toka Iy Y30 ot 10 mA go 1000 mA

- BO3MOXHOCTb Bblbopa Ha4anbHom dasbl UCMbITAaTENBHOIO TOKa

- BO3MOXXHOCTb BblbOpa NpeaenbHOro 3Ha4eH1s HanpsXKeHUst NPUKOCHOBEHWS

- NamMsATb

- nogkntoyeHne K MK

ToYyeyHO-MaTPUYHbIN XUOKOKPUCTANNYECKUA OUCNNEN NO3BONSET NErko CYNTbIBaTb
pesynbTaTtbl usamepeHuin. PaboTta ¢ npnubopom npocTta un He TpebyeT OT onepaTopa
Kakon-nnbo cneumanbHON NOAroTOBKU (3@ UCKIMIOYEHMEM O3HAKOMIEHMS C HACTOSALLMM
PYKOBOLCTBOM).

Ansa nony4veHns obwen nHopmaumm 06 naMepeHnsax, pekoMeHayemM 03HaKOMUTBLCA C
OykneTom “TeopeTuyeckme U NpakTU4eckne NpPUHLUNbI NPoBeAeHNA U3MEPEeHUN
Ha 3N1eKTpoycTaHoBKax”.

Mpnbop No3BoNSET COXpaHATb pedynbTaTbl TECTMPOBaHMS. C NOMOLLBIO
npodeccnoHanbHOro nporpammHoro obecneyeHna SW MoXXHO Npon3BoanTb OOMeH
pesynbTatamu TECTUPOBAHUA N OPYrMMU NapameTpamn mexay npnbopom un MK B o6omx
HanpasneHusx. C NoOMOLLbIO 3TOW CUCTEMbI BCS Nnpoueaypa nsMmepeHus BblNOMHAETCA
ObICTPO, YTO ABMNAETCSA 3HAYUTESTbHBLIM MPENMYLLIECTBOM Nepes CoCTaBieHMEM
NPOTOKOSIOB BPYYHYHO.

1.2. CtaHpgapTbl

PaboTa npubopa IEC/EN 61557-1, IEC/EN 61557-3,IEC/EN 61557-6
DIN VDE 100, BS 7671-16-a pegakums
OnekTpoMarHuTHas
COBMECTUMOCTb: EN 50081-1, EN 50081-2
EN/ IEC 61326 Knacc B
BesonacHocCTb: EN/ IEC 61010-1 (npmnbop)
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EN/ IEC 61010-2-31 (np1HagnexHocTn)
2. OnucaHve npnodopa

2.1 Kopnyc npubopa

Mpnbop nomelLeH B NNacTUKOBbIN KOPMYC, KOTOPbIM 0BecneynBaeT Knacc 3awnThbl,
YKa3aHHbIN B 00OLLMX TEXHNYECKMX XapaKTepucTukax. Kopnyc cocTont n3 0CHOBHOM
4YacTu, B KOTOPYIO BXOAUT NaHesb onepaTtopa U pa3bembl, U MArKOW KPbILLKN.
Mpumeyanme! Kpblilka XeCcTKko NpuKpensieHa K OCHOBHOM YacTu M HEe MOXET ObiTb
oTcoeguHeHa

2.2 aHenb onepaTopa

MaHenb onepaTopa COCTOUT N3 TodeYHo-maTpuyHoro XKKW, noBopoTHOro
nepeknyaTens v KnaBmaTtypbl, Kak Noka3aHo Ha PUCYHKE HUXE.

(000w

1 /’\\—’$@ MEM

1000 500 300 100 30

A
IaN

e \e\z g

Puc. 1 [NepedHsisi naHesnb

Hapnucu:

1.....NMonb3oBaTtenbckuin 2KKU

2.....Knaeuwa IAN/up ons Bbibopa 3Ha4YeHUss HOMUHaNbHOro AnddepeHumanbHOro
TOKa, a TakKe Ansl yBeNUYeHUs nopsaakoBoro HoMepa rpynnbl namsitm

3.....KnaBuwa START gns Havyana ntoboro nsmepeHus

4.... Knasuwa DISP/Ulim ansa otobpaxeHnsa NpoMeXyTOYHbIX pe3yribTaToB BblOpaHHON
yHKUMKM, a Takke Ansa Bblbopa 3HaveHus npegena HanpsKeHnsa NPUKOCHOBEHNS
(25 B unn 50 B).

5....Knasnwa MEM gna coxpaHeHus 1 Bbl30Ba pe3ysibTaToB
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..KnaBuwa CLR gns yganeHnsa coxpaHeHHbIX pe3yribTaToB

..Knasuwa TYPE/down gnsa Bbibopa ctaHgapTHoro/cenektusHoro tmna Y30, a
TaKkke A515 YMeHbLUEeHNA NopagKoBOro HoMepa rpynnsl naMmsTm

8....NNoBOPOTHLIN Nepeknto4aTenb A4 Bolbopa pyHKLMM N3MepeHmns

N

2.3. Pa3bembl

e lcnonb3ynTe TONbKO OpUrMHarnbHble TECTOBbLIE
npuHaanexHocTtun!

e MakcumanbHoe JONyCTUMOE 3HaYeHNe HaNpPsHKEHUS Mexay
ceTeBbIMU TECTOBbIMU padbeMamu 1 3emsien 300 B!

e MakcumanbHOe JONYyCTUMOE 3HaYEeHME HaNpPXKeHUs Mexay
ceTeBbIMU TECTOBbIMU padbemamu 600 B!

Puc. 2 Pazbemnbl

Hapnucu:
1.....TecToBbIN pasbem
2.....Pa3zbem RS232 ansa nogkntoveHnsa npubopa k MK
3.....Pasbem 3apsagHoro yctpomncTsea

TecToBbIV pasbem npegHasHa4veH 45 NOAKMYEeHNa TecToBoro kabens . [Joctyn K
HEeMy BO3MOXEH TOJSbKO, Koraa Kpbllka npubopa oTkpbiTa. [JocTyn K pasbemam RS232
N 3apsiAHOro YCTPOMCTBA BO3MOXKEH TOSbKO NPU 3aKPbITOW Kpbilke npubopa. [ns
cobniogeHnsa TexHmkn 6esonacHocTn obnactn obomnx pasbLEMOB HE MOTyT BbITb
AOCTYMNHbI OAHOBPEMEHHO, C MOMOLLIbIO KpbILKK Npnbopa BeibMpaeTcs 4OCTYN K OAHOMY
13 pa3beMOB.
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2.4. HnxHaAa cTopoHa

1+
2 1
DISCONNECT ALL TEST LEADS AND SWITCH OFF THE INSTRUMENT
BEFORE REMOVING THE BATTERY COVER - HAZARDOUS VOLTAGE!
DO NOT CHARGE IF BATTERY COMPARTMENT CONTAINS ALKALINE CELLS!
3 | |— POWER SUPPLY: 4 x 1,2V - NiCd, NIMH RECHARGEABLE (IEC LR 14)
_/ or4 x 1,5V ALKALINE BATTERIES (IEC LR 14)
| — — VOR OFNEN DES BATTERIEFACHS ALLE ZULEITUNGEN VOM GERAT
4 |_—1 ENTFERNEN UND DAS GERAT AUSSCHALTEN - GEFAHRLICHE SPANNUNG!
_/ NICHT AUFLADEN WENN ALKALZELLEN VERWENDET SIND!
STROMVERSORGUNG: 4x1,2V - NiCd, NiMH AUFLADBAR (IEC LR 14)
K oder 4x1,5V - ALKALZELLEN (IEC LR 14) )
Puc. 3 HuxHsisi cmopoHa

1.....llnacTukoBbIN KOpNycC

2.....BuHTbI (4 WTYKM) O4NAa pukcaumm KpbilKn 6GaTtapernHoro otceka
3.....Kpbiwka 6aTapenHoro otceka

4.... MNMpepynpexaeHus Ha Kpbllike 6aTapenHoro otTceka
5.....0TuKkeTKa TOProBomn Mapku

2.5. [IpuHagneXxHocTH

B komnnekT npnbopa BXOAAT CTaHAAPTHbIE U LONOSTHUTENbHbIE NPUHALNEXHOCTH.
[lononHuTenbHbIE NPUHALNEXHOCTM NOCTaBNAKTCA Mo 3akasy. MIHopmaumio o
NPUHALNEXHOCTSX, BXOAALWNX B CTAHOAAPTHYIO KOMMNMEKTaUMo Bbl MOXETEe MOCMOTPETb
B NpunaraeMom nepeyHe, nnbo Ha ctpannue METREL: http://www.metrel.si.
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3. MpeaynpexaeHna n coobLeHna npubopa
3.1 NMpepynpexaeHusn

C uenbto obecneveHma makcumanbHoM 6e30nacHOCTM onepaTopa Npw BbINOSTHEHUN
PasfiMyHbIX N3MepeHni n ncnoitanum npu nomown RCD Loop/Line Tester , a Takke
BO nsbexaHve nospexaeHusi npubopa, obpatute BHMMaHWE Ha criegyrowme obne
npeaynpexaeHus:

e Ecnu KOHTpONbHO-U3MepuUTesibHbIA NPMOOP UCNONb3YyeTCA B HapyLueHue
YCINOBUMN, YKa3aHHbIX B MHCTPYKLMM NO 3KCNnyaTauum, 3awmTa,
oGecneunBaemMasa npubopom , MOXeT ObITb NoBpexaeHa!

e He ncnonb3aynte npubop M NPUHAANEXKHOCTU NMPU OOHaAPYXEeHUU KaKux-nmbo
noBpexaeHun!

e Jlobble cepBUCHbIE BMeLLaTeNbCTBA, a TakKe npoueaypa KanmbpoBKu MOryT
NPOBOAUTLCA TONbKO KOMMETEHTHbLIM U YIONTHOMOYEHHbLIM nuuyom!

e Bo n3bexaHne nopaxeHusi INeKTPMYECKUM TOKOM npu pabote ¢
3NeKTpoycTaHOBKaMu NpUMUTE BO BHUMaHUE BCe 00LLen3BeCTHbIe Mepbl
npeasoCcToOpPOXHOCTH!

e Wcnonb3ynte cTaHAApPTHbIE UIU AONONHUTESNbHbIE TECTOBLIE
NpPUHaANEeXHOCTN, NOCTaBNIfieMble TOJIbKO BallMM AUCTpUObLIoTOpoMm!

e Bo3amoxHoe HanpsikeHue mexay npoBoaHukoMm N (HenuTpanbro) n 3emnen
MOXeT OKa3blBaTb BNMAHUE Ha pe3ynbTaT uamepeHumn!

e Cumson A Ha npubope o3HavaeT “BHumaTtenbHO npoyTtuTe PykoBoACTBO
no akcnnyarauuu!”

e CumBon A Ha Aucnnee o3Ha4yaeT HenpaBUIlbHOe COCTOsIHME
TECTUPYEeMOro o6bLeKkTa, KOTopoe MOXeT npeacTaBnATbL CO60M onacHoe Ans
XWU3HW HanpsbkeHue.

¢ [lepen TeMm, Kak OTKPbITb KPbILKY OTCeKka 6aTtapein, oTcoeguHuTe Bce
TecToBble NPOBOAA W BbIKIOYMUTE Npudop!

e He 3apsxaTb, ecnu ycTaHOBNEHbI WenoYHbie 6aTapeun!

3.2.CoobLeHuna npmndopa

<DopM|/|pOBaHme Ha gucnnee coobLeHnmn nponcxoaunT nytem KOMOGUHaLUUM CermeHToB
cneunanbHbIX CUMBONOB U Yncen. Ha pPUCYHKe HWXXe NoKa3aHbl BCE€ BO3MOXXHbIE
cerMeHTbl gucnnesa. B Tabnuue nog PUCYHKOM OaHbl OnNncaHuna COOOLLEHUNN.
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Pesynurar HEMEpERRA
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Puc. 4 CeameHmsbiI Oucrinesi

OnuncaHne BO3MOXHbIX COOOLLLEeHUI Ha gucnnee:

Tao6nuuya 1 CooOLueHus

muranue > 20.0 Om | ConpoTtusnenune nuHmm npesbiwaeT 20 Om npu namepexHmn R
> 1999 PeaynbTaTt BbIXOOUT 3a Npeaensl gManasoHa
> 50 B (> 25 B) M3mepeHHOe 3HayYeHne HanpsiKeHUst MPUKOCHOBEHUS
NpeBbILLaeT YCTaHOBMEHHOE NpefenbHOe 3HaYeHne
hot lMeperpeB npubopa - 4OXKAUTECH €ro oxnaxgeHms!
SEr [MocnegoBaTenbHbIM NOPT aKTUBUPOBAH (BKIOYEH)
rcd Y30 BbIKNOYEHO
PE IMpoBoaHukn L n PE coeanHeHbl
rES * Mepesanyck npnbopa (cTMpaHne syeek namaTi)
End mem Bce sa4enkn namMaTty 3aHATHI
MEM PaboTa ¢ namsTblo (COXpaHeHne Unun BbI30B)
no MEM HeT HeobGxoanmMocTh B coxpaHeHun pesynbTtaTta nnbo Bbi3oBe
COXPaHEHHOro pesynbTaTta
rCL Bxog B pyHKLMIO BbI30Ba
muraxue Clr MoaTBepXxaeHne unu npepbiBaHMe yaaneHus nocrnegHero
COXPaHEHHOro pesyrnbTaTa
yepenoBaHue MoaTBepXxaeHne unu NpepbiBaHMe yaaneHus Bcex
Cir/ALL COXPaHEHHbIX pPe3ynbTaTos
MpumeyaHue!

e [laHHas nHOMKauus NosIBNSAETCH Npu nNepBoii BCTaBke GaTtapen, T.e. ecrnv B
TeyeHue onpeaenieHHoro nepmoaa BpeMeHu (HECKOSNbKNX YacoB) B OTCeKe
oTcyTcTBOBanu 6atapeun, nnbo B cnyyae obHapy>XeHUs1 MUKPONPOLLECCOPOM
HenpaBUITbHOrO COCTOSIHNA NaMsaTh, NGO Npu BbINOMHEHMM Nepe3anycka npubopa.
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4. UamepeHus
4.1 PyHkumn Y30

Ha pucyHkax Huxe nokasaHo noakniyeHne npmubopa K TectupyeMmomy obbekTy onsg
npoBepkn Takmx napameTpoB Y30 Kak HanpskeHue NPUKOCHOBEHWS, CONMPOTUBIIEHNE
uenu (3asemMreHunst), BpeEMS OTKITHOYEHNSA N TOK OTKINIOYEHMS, a Takke A58 NPOBEPKU
COMPOTMBIEHUN Lenu n nMHnMn. Ha pucyHke 5 npefcraBneHo cTaH4apTHOE N3MepeHne
C NOAKNKYEHNEM CUOBOro NPoBOAa K CTeHHOM po3eTke. Ha pucyHke 6 nokasaHo
noakntoyeHme npubopa K CUII0OBOW YCTaHOBKE C UCNOSIb30BaHMEM YHUBEPCANbHOIro
TecToBOro kabens.

Puc. 5 [ookntoyeHue npubopa kK mecmupyemMomy o6beKkmy ¢ rnoMouwbt cusio8o020

rposoda
Y30

- [ 1

- [ 2

{1

' — | |
[] = ]Iji

sENeHHE  FFE

CHHHHE N

qepHEH

y

ST

Puc. 6 [lodkntoyeHue npubopa k mecmupyemomy o6beKkmy ¢ noMouwbro
yHU8epcarnbHo20 mecmoegoeo Kaberns
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4.1.1 HanpsixkeHue NPUKOCHOBEHMUA

Tok yTeukn, npoTekatoLwmm Yepes BbiBo4 PE, Bbi3blBaeT NageHne HanpsbkeHns Ha
COMPOTMBIIEHUM 3a3EMIIEHNS, HA3blIBAEMOE HanpPsPKEHNEM NPUKOCHOBEHUA. OTO
HanNpPsXKeHMEe NPUCYTCTBYET Ha BCEX AOCTYMHbIX 3IEMEHTaXx, NOAKITHOYEHHbIX K BbIBOLY
PE n ero 3HayeHne He JOMMKHO NpeBblwaTh 6Ge3onacHbl npegen, T1.e. 50 B ons
CTaHOapPTHbIX YCIOBUN.

MapameTp HanpskeHne npukocHOBeHUA namepsietcs 6e3 otknoveHns ¥Y30. R -
COMPOTUBNEHNE KOPOTKOIO 3aMblKaHMs LIENN, KOTOPOE BbIYMCIISIETCSA MO CrieayoLwen

dopmyne:

RL= Uc/lAN,
roe :
Uc- naMepeHHoe HanpsiXXeHne NPMKOCHOBEHUS NMPY HOMUHaNbHOM AnddepeHumnanbsHOM
TOKe.
|sn-BbIOpaHHOE 3Ha4YeHne HoMMHanbLHOro AnddepeHunanbHOro Toka.

Mopsaaok npoBeAeHUA U3MEpPEHUS:

- MNopcoeauHnTe TecToBble NPOBOAA K TECTUPYEMOMY OOBEKTY Kak NokaszaHo Ha puc.5
nnun 6

- C nomoLbo NOBOPOTHOrO nepekntovatens Bolbepute dyHkumo U

- C nomouybto knasuwm DISP/Ujim Bbibepute 3HayeHune Uiy, (25 unm 50 B)

- C nomouwbto knaesuwmn TYPE/down Bbi6epute Tvn Y30 (cTaHaapTHbIN/CENEKTUBHBIN U
Tmn AC/A, T.e. cnHycomnganbHbIN/MMMNYbCHBIA TECTOBLIN TOK)

- C nomoubto knasuwn IAN/up Bbibepute COOTBETCTBYHOLLEE 3HAYEHNE HOMUHAMNBHOIO
anddepeHumansHoro Toka (10, 30,100, 300,500 nnu 1000 mA)

- Haxxmute knasuwy START n goxanTecb OKOHYaHUA U3MepeHNs

- CHumunTE NnokasaHue, otobpaxxaemoe Ha aucnnee (HanpspkeHne NpUKOCHOBEHUS Npu
YCTaHOBMEHHOM HOMWHaIbHOM AnddepeHumnansHoOM Toke- ctaHgapTHoe Y30 u npu
YOBOEHHOM YCTaHOBNEHHOM HOMMHanbHOM anddepeHunanbHOM TOKE -CENEKTUBHOE
Y30), cMOTpUTE PUCYHOK HUXKE.

- MNpoBepbTE NPOMEXKYTOUHBIN pe3yrbTaTt (CONPOTUBMNEHNE LIENMN), HAXaB KNaBuLLYy
DISP/Ujim 0OouH pas, a Takke Tekylee 3HayeHue npegena HanpskeHus
MPUKOCHOBEHUS, ABaxAbl HaxkaB knasuwy DISP/Ujip, .

- Mpun HeobxogMMOCTK pe3yrnbTaT MOXET OblTb COXpaHeH ¢ nomoLbo Knasuw MEM,
IAN/up n TYPE/down. NHCTpPYKLMM MO COXPaHEHNIO Pe3yNbTaToOB CMOTPUTE B MYHKTE

5.2. Pa6oTa ¢ NamMsiTLIO
il cdd . 50,
e kN & N

v - h g

HanpﬂmeHme NMPUKOCHOBEHUA COI'IpOTI/IBJ'IeHVIe uenun I'Ipep,eanoe 3Ha4YeHne
HanpsaXxeHna NnpukoCHOBEHUA

Puc. 7 lNpumep omobpaxeHusi pe3ynbmama (npu eblbpaHHbIX 3HaYEHUSIX
IAN=10 MA, U/,'m=50 B, Oo, mun AC)

NMPUMEYAHUA!
¢ [lnanasoH HoOMMHanNbLHOro BxogHoro HanpsihxeHus 100 -264 B. Ecnu 3HaveHne
HanpsxxeHns meHee 100 B nnu npesblwaeTt 264 B, To nocne HaxaTtna knasuwmn
START Ha akpaHe 6yaeT oTobpaxeH cumson Ay Tekylee 3HauveHne Uppe .
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e ToK, HOYUMpPYEMbIN B 3aMTHOM NpoBoaHuKe PE HeucnpaBHbIMU
YCTPOMCTBaAMM UM EMKOCTHbIM coeauHeHnem mexay Boisogamu L n PE |, Bygert
BNUATbL Ha pe3ynbTaTt TeCTUpoBaHus. [lepea Ha4Yanom n3amepeHust OTKIYnUTe
Takue yctpounctaa!l

e YkasaHHagda B cneundukaummn norpeLlHocTb namepeHna U, gencremrtenbHa
TOMNbKO B TOM Crlydae, ecrnn Ha NogkIoYeHHyo K BoiBoay PE cuctemy
3a3eMineHns He BNMAT HanpskeHmsa nomex!

4.1.2 ConpotuBneHue R,

OT0 n3mepeHune conpoTmeneHns uenm 6es otknoydeHnsa Y30.

Y1066l NoNyuntb 6onee TOYHOE (MO CPaBHEHMIO C NPOMEXYTOYHbIM pe3dynbTaTtom Ry B

YHKUMN HaNpSXKEeHUS NPUKOCHOBEHMS) 3HaYeHne conpoTmBnenuns uenm Ry

Heo6Xxo4MMO BbINOMHUTL CriegyoLlme onepawmm:

Mopsaaok npoBeAeHUA U3MepPEeHUs:

C nomoLLblo NOBOPOTHOrO nepekntovatens Bblbepute yHkumo R

- C nomouwbto knasuwn IAN/up Bbibepute COOTBETCTBYHOLLEE 3HAYEHNE HOMUHAMNBHOIO
anddepeHumansHoro Toka (10, 30,100, 300,500 nnu 1000 mA)

- ObpaTtute BHUMaHue, 4YTo 3HavyeHne Ujn (25 B unu 50 B) moxeT 6bITb BbIGpaHO
TONbLKO B oyHKUmmn U,

- MNogcoeguHuTe TecToBble NPOBOAA K TECTUPYEMOMY OOBEKTY Kak NokasaHo Ha puc.5
nnn 6

- Haxxmute knasuwy START n goxautechb, noka 0yaeT BbINOSIHEHO U3MEPEHME.
M3mepeHne MOXET BbINOMHATLCSA AOCTAaTOYHO A0Nro (MPUMEPHO A0 1 MUH.) C Lenbto
NonyYeHnst TOYHOro pesynbrara.

- CHUMunTE NokasaHus, otobpaxkaemble Ha gucnrnee

- NpoBepbTe NPOMEXYTOUHBIN pe3ynbTaT (Hanps>keHne NPUKOCHOBEHUS), HaXKaB
knasuwy DISP/U;im 0anH pas, a Takke Tekyllee 3HavyeHne npegena HanpsbkeHus
NPUKOCHOBEHUS, ABaxabl Haxxas knasuwy DISP/Ujin, .

- Mpn HeobxoaMMOCTK pe3ynbTaT MOXET ObiTb COXpPaHEH C NomoLbo Krnasuw MEM,
IAN/up n TYPE/down. NHCTpyKUUM MO COXPaHEHUIO pe3ynbTaToB CMOTPUTE B MYHKTE
5.2. PaboTa c namaTbo

c8i. | did 50,
=z} =2} &}

| hd v v

COI'IpOTI/IBJ'IeHI/Ie uenu Hanp$|>KeH|/|e NPUKOCHOBEHUA I'Ipeneanoe 3Ha4YeHne
HanpsaXeHna NpuMKoCHOBEHNA

Puc. 8 lNpumep omobpaxeHusi pe3yribmama (rpu eblbpaHHbIx 3HadyeHUsix [;,n=10 MA,
U/,'m=50 B)

NMPUMEYAHNA!

e [Inana3oH HOMWHaNbHOro BxogHoro HanpsbkeHus 100 -264 B. Ecnu 3Ha4yeHne
HanpsbkeHust meHee 100 B unu npesbiwaeT 264 B, To nocne HaxaTusa Krnasumn
START Ha akpaHe 6yaeTt otobpaxkeH CMMBOS Ay Tekyllee 3HaveHne Uy pe .

e ToK, MHOyUMpYyEMbIAN B 3alLMTHOM NPoBOAHMKe PE HencnpaBHbIMUM yCTporcTBaMu
UM EMKOCTHbLIM COeANHEHNEM Mexay BbiBogamun L n PE |, 6yaeT BnuaTb Ha
pes3ynbTaTt TeCTMpoBaHus. [lepea Ha4YanomMm n3amepeHnst OTKMYUTE Takmne
yctponcrtea!
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e YKasaHHas B cneumdumkaumm norpewHocTb namepeHnsa U, gencteuTernbHa TOMNbKO B
TOM Criyyae, ecnv Ha NoaKItYeHHY0 K BbiBogy PE cuctemy 3asemneHns He BNUSIOT
HanpsxeHus nomex!

e 3HayeHue Ujy, (25 B unu 50 B) npegsaputenbHo 3agaeTcs B OYHKUUN U3MepeHnn
U.. 3aTem pesynbtaTthl TeCTMpoBaHus 6yaoyT cpaBHMBATLCA C YCTAHOBIIEHHbIM
npegenbHbIM 3Ha4YeHNEM U B CriyYae npesBbllLeHns 3Toro npegena pesynbrathbl
COMpOBOXOAKTCH CUMBOSIOM

4.1.3. Bpemsa oTkntouyeHUs t/l y xxx

C uenbto obecneveHms Ge3onacHOCTM NPU BO3HUKHOBEHWUM HEUCMPABHOCTM B
3NEeKTPOYCTaHOBKE UIM NOAKNYeHHON npoBogke , Y30 gomkHO cpabatbiBaTb B
TeYeHne onpeneneHHoro NpoMexyTka BpeMeHu. B Tabnuue Hmke npvBeaeHsl
AoNyCTUMble Npeaeribl BPEMEHN OTKIIOYEHMS.

Ta6bnuua 2 [lonyctnmoe BpeMsa cpabaTtbiBaHMs B COOTBETCTBUM CO cTaHgapTom EN
61009

Twn 3awmTHOrO [An 5lan [MpnmeyaHue

Bblkrtodatensa Y30

CTtaHgapTHbIN 0.3c | 0.04 c | Makc. fonycTMMoe BpeMSA OTKITHOYEHUS

CenekTuBHbIN 0.5c | 0.15c | Makc. gonyctumoe BpeMsi OTKITIOYEHUS
0.13 ¢ | 0.05 ¢ | Makc. fjonycTuMoe BpeMSA OTKIMHOYEHUS

B HacTosiwem pasgene nmeroTcs cnegyowme pyHKUnn :

- t/llan x0.5 ..../I3MepeHne BpeMeHn OTKITIOYEHUS NPU NOMIOBUHHOM 3HaYeHUU
HOMWHanNbHOro anddepeHuymanbHoro Toka. Y30 He OOMKHO
OTKIoYaTh.

- tlan x1 ... M3mepeHne BpeMEHN OTKITIOYEHUS NPU 3HAYE€HUM HOMUHAITbHOIO
anddepeHumansHoro Toka. Y30 gomkHO OTKNYaTb B COOTBETCTBUM C
yKasaHHOW Bblle Tabnuuen.

- tllan %5 ....... M3mepeHne BpeMeHn OTKAOYEHUS NMPU NATUKPATHOM 3HaYeHUn
HOMWHaNbHOro AnddepeHumanbHoro Toka. Y30 AoMmKHO OTKNYaTh B
COOTBETCTBUWN C yKa3aHHOW BbllLe Tabnmuen.

Mopsiaok NnpoBeAeHNUA U3MEepPEeHUs:

MoacoeanHuTe TECTOBbIE NPOBOAA K TECTUPYEMOMY OOBEKTY Kak NMOKa3aHo Ha

puc.5 nnu 6

- C nomoLLbio NOBOPOTHOMO NepeknoyaTens Bolbepnte COOTBETCTBYHOLLYIO (DYHKLMIO
(t/lAN X0.5, t/lAN x1 nnu t/lAN ><5)

- O6paTtute BHUMaHue, 4YTo 3HavyeHne Ui, (25 B unn 50 B) moxeT 6bITb BbIOpaHO
TONbKO B oyHKUMN U,

- C nomouwbto knaesmwm TYPE/down Bbi6epute Tvn Y30 (CTaHAapTHbIN/CENEKTUBHbIN
n Tun AC/A, T.e. cuHycouaanbHbIN/MMNynbCHbLIW TECTOBbLIN TOK)

- C nomouybto knaeuwmn IAN/up Bbibepute COOTBETCTBYHOLLEE 3HAYEHME
HOMUHanbHOro andgepeHumansHoro Toka (10, 30,100, 300,500 nnu 1000 mA)

- Haxmute knasuwy START n goxgntecb OKOHYaHUSA namepenus. lNpumeyaHue:
ABOMHbIM HaxaTtnem knasmwm START meHseTca HavyanbHast NONAPHOCTbL TECTOBOIO
TOKa, NOSICHEHNE CMOTPUTE HIXKE

- CHumunTe NokasaHue, oTobpaxaemoe Ha Aucnree (Bpems OTKIHYEHUS), CMOTpUTE

PUCYHOK HUXE
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- [lMpoBepbTe NPOMEXYTOUHBIN pe3ynbTaT (HanpskeHne NpMKOCHOBEHUSA Npw
YCTaHOBMEHHOM HOMWHAaIIbHOM AuddepeHumansHoOM Toke- ctaHgapTHoe Y30 u npu
YOBOEHHOM YCTaHOBNIEHHOM HOMMWHaNbHOM AnddepeHunansHOM TOKe -
cenektnsHoe Y30), Haxas knasuwy DISP/Ujim 04nH pas, a Takke npeaBaputenibHO
yCTaHOBIEHHOE npefenbHoe 3HavYeHne HanpsikeHus NPUKOCHOBEHUS, ABaXAbl
HaxaB knasuwy DISP/Uim.

- lMpun HeobxoomMmocTn pe3ynbTaT MOXET ObiTb COXpaHEH C NomMoLbio knasmw MEM,
IAN/up n TYPE/down. NHCTPYKLMM NO COXPAHEHUIO pe3yNbTaToB CMOTPUTE B NYHKTE
5.2. Pabota c namsTbto

UyBCTBUTENBHOCTb HEKOTOPLIX Y30 3aBUCUT OT NONAPHOCTU AnddepeHLmansHOro

Toka. [NoaTomy pekomeHayeTcs npoepsTb Y30 npu 06enx HavanbHbIX NONAPHOCTSX.

/\v/ \//\\

MonoxuTenbHas HayanbHas nonspHocTb (0°) OTtpuuatenbHasa HadanbHas
nonsipHocTb (180°)

Puc.9 HayanbHas nonsapHOCTbL TECTOBOrO TOKa

"1 108, P

v v v

Bpemsi oTkntoyeHus HanpsieHne npukocHoBeHus [MNpenenbHoe 3HadYeHne
HanpsikeHns npukocHOBEHUS

Puc. 10 lNpumep omobpaxkeHus pe3ynbmama rnpo8epKu 8PEMEHU OMKITHHYEHUS
(I,n=100 MA, U;m=25 B, 180°, mun AC)

TectupoBaHue cenektuHoro Y30

[na obecnevyeHna 6e3o0nacHOCTU U3MepPEHUEe HanpsKeHNa NMPUKOCHOBEHUS
NPOBOAMTCSH Ha KaXK4OM 3Tane nepes BblNOSIHEHNEM U3MEPEHUS BPEMEHN OTKIIOYEHUSA
(He3aBucumo ot Tnna Y30) . NMockonbky Y30 cenekTuBHOro Tuna (C 3agepxkon
OTKNIOYEHNS) paboTaeT No NPUHLUMNY MHTErPUPOBAHUS aBapUNHOIro TOKa, TO OIS
npoBeAEeHMA NPaBUIIbHOMO 3MEPEHUA BPEMEHN OTKITIOYEHNS, eMy TpebyeTcsa BpeMs
ctabunmsaumn. NoaTomy Ha HEKOTOPbLIX aTanax BBoauTca 3agepxka 30 cek. Bpemsa
oXugaHus otobpaxaeTca Ha agucnnee B Buge obpatHoro cyeta ot 30 go 0.

NMPUMEYHAHUA!

e [lnanasoH HOMWHaNbHOro BXxogHOro HanpshkeHus 100 -264 B. Ecnn 3HayeHne
HanpsxeHus meHee 100 B nnu npesbiwaeTt 264 B, To nocne HaxaTtnsa knasuwmn
START Ha akpaHe 6yaeT oTobpaxeH cumson Ay Tekyliee 3HaueHne Uppe.

e TOK, MHOYUMpyeMbIn B 3aLMTHOM NpoBoaHuKe PE HencnpasHbIMK yCcTponcTBamm
NN eMKOCTHbIM CoeanHeHnem mexay BoiBogamu L n PE |, 6yget BnuaTb Ha
pesynbTaTt TECTMPOBaHMSA. [lepea Ha4YanomMm n3amepeHnst OTKNYUTE Takmne
ycTpoucTsa!
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e [1n4a nonHown npoBepkn oyHKUMoHanbHocT Y30 pekomeHayeTcs BbINOSHUTL BCe TpU
dyHKUMN BpemeHun oTknoveHnsa Y30.

e Ecnun onpegensemoe 3HayeHne U npesbliWwaeT ycTaHoBeHHoe 3HavYeHne Ui,
n3MepeHune npepbIBaeTcs U Ha Aucnnee BMecTe C U3MEPEHHbIM 3HadYeHneMm U,
oTobpakaeTca npeaynpexaatoLwmmn 3Hak.

4.1.4 Tok oTkmoyeruns: o |,

UTo6bl NpoBepUTb YyBCTBUTENBHOCTL Y30 HEOOX0AMMO U3MEepPUTb TOK OTKIMoYeHus. C
9TOW Lenblo TECTOBbLIN TOK NOCTENEHHO YBENMYNBAIOT 4O TEX NOP, NOKa He cpaboTaeT

Y30, nnbo noka ToK He AOCTUIHET MakCMManbHOro 3Ha4YeHus ans BolopaHHoro Y30 B

cny4yae, ecnu yCTpoMUCTBO HENCNPABHO.

Mopsapok npoBegeHUA U3MEpPeHUs:

- [NlogcoeanHnTe TeCToBbIE NPOBOAA K TECTMPYEMOMY OOBEKTY Kak NoKa3aHo Ha puc.5
nnn 6

- C nomoLbio NOBOPOTHOrO nepekntovatens Bolbepute yHKUMIO Ia

- O6paTtute BHUMaHue, 4YTo 3HavyeHne Ui, (25 B unn 50 B) moxeT 6bITb BbIOpaHO
TONbKO B oyHKUMN U,

- C nomoubto knaeuwmn IAN/up Bbibepute COOTBETCTBYHOLLEE 3HAYEHME
HOMMHanbHOro andgepeHumansHoro Toka (10, 30,100, 300,500 nnu 1000 mA)

- Haxmute knasuwy START n goxgutecb OKOHYaHUSA namepenus. lNpumeyaHue:
ABOMHbIM HaxkaTtnem knasmwm START meHseTca HavyanbHast NONAPHOCTbL TECTOBOIO
TOKA.

- CHumunTe nokasaHue, oTobpaxaemoe Ha Aaucnnee (TOK OTKITHYEHMS), CMOTpUTE
PUCYHOK HUXE

- C nomouwbto knaesmwm DISP/Uj, npoBepbTE NPOMEXKYTOUHbIN pedynbTaT
(HanpskeHne NpMKOCHOBEHWUA NPU YCTAHOBIEHHOM HOMUWHAIbHOM TOKe, BpeMsi
OTKMNIOYEHMS NPU N3MEPEHHOM TOKE OTKIMHOYEHUSA N YCTaHOBNEHHOE NpeaensHoe
3Ha4YeHMEe HanpsXKeHNs NMPUKOCHOBEHNS)

- [pun HeobxogmMmocTn pe3ynbTaT MOXET ObiTb COXpaHEH C NomMoLbio knasmw MEM,
IAN/up n TYPE/down. NHCTPYKLMM NO COXPAHEHUIO pe3yNbTaToB CMOTPUTE B NYHKTE
5.2. Pabota c namsTbto

00~ [ 824 || 50

v v v

I/IsmepeHHoe 3Ha4yeHue I, HanpﬂmeHMe NMPUKOCHOBEHUA BpeMFl OTKIKO4YEHNA npu
N3MepeHHOM TOKe OTKITHo4YEeHNA

Puc. 11 Npumep omobpaxeHusi pe3ynbmama rnpo8epKU MoKa OMKITHYEHUS
(I,n=100 MA, 0°, mun AC)

Hanpsi>keHMe NPUKOCHOBEHUA pacCUYMTbLIBAETCA NO onpenensieMomMy 3Ha4eHUIo
ToKa oTkntoyeHus Y30, ymHoXeHHOMY Ha 1.05 (M3 coobpaxeHnn 6e3onacHoOCTH),
M 3aTem oToOpaxaeTcs Ha aucnnee.
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NMPUMEYAHUA!

¢ [lnana3oH HOMWHaNbHOro BXxogHOro HanpshkeHus 100 -264 B. Ecnn 3HavyeHune
HanpsxeHus meHee 100 B nnu npesbiwaeTt 264 B, To nocrne HaxaTtnsa knasuwmn
START Ha akpaHe 6yaeT oTo6paxeH cumeon Ay Tekywee 3HauveHne Uppe .

e Ecnun onpegensemoe 3HayeHne U, npesbllWwaeT ycTaHoBeHHoe 3HavYeHne Ui,
n3MepeHune npepbIBaeTcs U Ha Aucnnee BMecTe C U3MEPEHHbIM 3HadYeHneMm U,
oToOpaxaeTcs npeaynpexaarLmin 3Hak.

4.2. ConpotuBneHue Jinnnn/Lenun R Line, R L oop

N3mepeHne conpoTnBeHNa NPOBOANTCA NPU 3HAYEHUN TECTOBOrO Toka 2.5 A u
BbIMOMHAETCA MexXay dha3on 1 HenTpanbto, Mexay AByMsa pasamum (CoOnpoTuBNeHne
nvHuK), Nnbo Mexay cason 1 nposoaHMKoM PE (conpoTuerneHune koHTypa).
MpeanonaraeMbli TOK KOPOTKOMO 3aMblKaHUS pacCYMTbIBAETCH Ha OCHOBE U3MEPEHHOTO
CONpoTUBNEHNS rnocneayowen popmyne:

Ipsc=uanL-N(L unu PE)s

Unoooeieienennn, 115 B (100 <Uinp, < 160 B)
230 B (160 <Uinp < 264 B)
400 B (264 <Ui,, < 440 B) Tonbko nmnegaHc nuHumn

Mopsaok npoBeAeHUSA NU3MEPEHUS:

- [logcoeamHute TeCTOBbIE NPOBOAA K TECTUPYEMOMY OOBEKTY Kak MoKa3aHo Ha puc.5 unm 6

- C nomoLpbto NOBOPOTHOrO nepekntovatens Boibepute dyHKumio R Line nnn R Loop.
Tekywee 3HaveHne Uy, U unun U pe HENPEPBLIBHO n3mepsieTca n otobpaxkaeTtcs Ha
aucnnee. Ytobbl NpoBEpUTL YacTOTY TEKYLLErOo HaNpsKeHns HaxMute knasuwy DISP.

- Haxmunte knasuwy START n JoxanTecb OKOHYaHUSA N3MEpPEHNS

- CHumunTe nokasaHue, otobpaxaemoe Ha aucnnee (CoNpoTUBMEHME), CMOTPUTE
PUCYHOK HWXKe

- C nomouwbio knaesuwmn DISP/Ujim NnpoBepbTe NPOMEXYTOYHbIN pe3ynbtaTt
(Nnpegnonaraembln TOK KOPOTKOrO 3amMblkaHus 1psc)

- [Mpn HeoBxoaumMocTn pesynbTaT MOXeT BbITb COXpaHeH C NOMOLLbIO kKnasuw MEM,
IAN/up n TYPE/down. NHCTPYKLMM NO COXPAHEHUNIO pe3yNbTaTOB CMOTPUTE B NYHKTE
5.2. PaboTta ¢ namaTtbto

ERES

PesynbTaT usmepeHus ConpoTUBEHUS MpegnonaraemMbll TOK KOPOTKOMO
3amblkaHus
Puc. 12 [Npumep omobpaxeHus pe3yrbmama usmMepeHus
NMPUMEYAHUA!

¢ [lnanasoH HOMWHaNbHOro BxogHoro HanpsbkeHust 100 -264 B. Ecnn 3HayeHne
HanpsxeHust meHee 100 B nnu npesbiwaeTt 264 B, To nocne HaxaTtnsa knasuwmn
START Ha akpaHe 6yaeT otobpaxeH CUMBON Ay Tekyllee 3HadeHne U pg .

e YKasaHHOe 3Ha4YeHune NorpeLHOCTU N3MepPEHUs CONPOTUBIEHUS AENCTBUTENBHO
TONbKO NMpu CTaburbHOM CETEBOM Hanpsi>XeHUU BO BpeMS NpoBeaeHUs n3aMmepeHus!
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5. PaboTta c pesynbtatamm

5.1 CoxpaHeHue pe3yrnbTaToOB U3MEpPEHUN

MamaTb 4ns coxpaHeHus pe3ynbTaToB MMEET OpraHM3aumio B BUAe rpynmn CTEKOB.
Onepartop nmeeT BO3MOXHOCTb cdhopmmpoBaTtb 1999 rpynn. Jltobon namepeHHbIn
pe3ynbTaT MoXeT ObITb 3aHeceH B nobyto rpynny. B pexume «coxpaHeHne
pe3ynbTaTtoB» onepaTop BbibupaeT rpynny, 3aTem pesynbTaT BMECTe CO BCEMU €ro
napamMmeTpamu 3anucbiBaeTcsa B BblbpaHHyto rpynny. Ha pucyHke 13 B rpadmyeckom
BMAE NoKa3aHo hopMmnpoBaHme rpynn pesynbTaTos.

Rm

Ri

R2
R1

G1 G2 G3 .. Gn .. G1999
Puc. 13 OpzaHu3sayus ss4eek namsmu

Habop nHdpopmauum, coxpaHeHHOM B s4yerke R; (OCHOBHOW pe3ynbTar,
NPOMEXYTOYHbIE pe3ynbTaThl U NAapamMeTpbl), 3aBUCUT OT BbiOpaHHOW hyHKuuKn. B
OZHOW N TOWN Xe A4Yerke MOXET COXPaHATbLCA HECKONbKO pe3ynbTaToB.

MpakTM4yeckui NpumMmep opraHU3aLumu NamMsiTm

Mpumep: NmeeTcsa obblvHasn GbiToBas ycTaHoBKa. Heobxoaumo npoBepuTb pasnuyHble
aNeKTpnyeckne napameTpbl 3TON yCTaHOBKW. [epen TeM kak HauMHaTb NPOBOAMUTL
Kakne-nnbo namepeHusi, HeobxoaMmo NOAroTOBUTL NiiaH TeCTUpoBaHUSA. [naH
CTPOMTCS HA OCHOBE CXeMbl kKabenbHON pa3Boaku. B Hero BxoasaT Ha3BaHus rpynn,
Hanpumep, Non, KOMHaTa, CTEHHas PO3€ETKa, a TaKkKe BCE U3MEPEHUS, OTHOCSALLMECH K
Kaxxgow rpynne. 'pynnam npuceameatotca Homepa ot 1 go 1999. Nocne noctpoeHus
nnaHa TeCTUPOBAHUA onepaTop Ha4YMHaET NPOBOANTL N3MEPEHUS, NEPEXOas OT OAHOWN
rpynnbl K gpyron. Kaxagpiv pas npy coxpaHeHun pe3ynbTaTtoB TECTUPOBaHUS Nprubop
3anpawwmBaert rpynny. Pe3ynbtaT MOXeT ObITb NNErKO COXpaHEH B COOTBETCTBYHOLLEN
rpynne, ecnu B nnaHe TECTUPOBaAHMSA ee HOMEP Y)Ke NOCTaBfeH B COOTBETCTBUE
BblIOpaHHOMY MECTY namepeHusi . B npoTnBHOM crnyyae cHavana uaMeHsaeTcs HoMep
rpynnbl, @ 3aTeM COXpaHAEeTCA pe3ynbrar.

Ecnu HeT HeobxoanmocTn B hopMmnpoBaHmm rpynn, Bce pesynbTaTbl MOTyT
COXpaHATLCA B O4HOW rpynne, Hanpumep, Ne 1.

5.2. PaboTa c namaTbIO

Mpun paboTe ¢ namsaTbio ncnonb3ytTca cnegytowme knasuwu: MEM, ¢, & n CLR.
Hwxe onncaHbl BO3MOXHble BapuaHTbl paboThbl.

CoxpaHeHue pe3ynbTaTta (pe3ynbtar oTobpaxeH Ha gucnnee)

a) Mo 3aBepLueHNN n3mepeHnsa Haxxmmute knasnwy MEM. ABTomaTtnyeckm
npegnaraeTcsa rpynna, kotopas 6bina ncnonb3oBaHa nocrnegHun pas, CMOTpuUTe
PUCYHOK HUXE.
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6) [Ina nameHeHna Homepa rpynna ncnonb3ynte knasuwm n ¢+ n 4
B) UTobbI COXpaHUTb pe3ynbTaT NOBTOPHO HaxkmuTe knasvwy MEM

iR no

MEM

MEM

ﬂpep,naraeMbm HOMeEpP rpynnbl Mocne OOHOKPAaTHOIo CoXpaHeHnAa HeT
BO3MO>XHOCTU NMOBTOPHOIo COXpaHEeHNA TOro

xe
pesynbTaTta

Puc. 14 KoO epyninbi u OMKAUK Ha MOMbIMKY MO8MOopPHO20 COXpaHeHUss 0OHO20 U mo2o
)XKe pe3ynbmama

Mpumeyanus!
- [nga oTmeHbl npoueaypbl coxpaHeHnsa Haxmute knasuwy START unu nsmenute

NoJsIoXXeHNe NOBOPOTHOMO NepeksitoyaTens
- Kaxgbin pesynbTaT MOXET OblTb COXPaHEH TOMNbKO OAMH pa3

BbizoB COXpaHeHHbIX pe3yrnbTaToB:

a) VlameHunB nonoxeHne NOBOPOTHOrO BbIKNOYaTens, HaxmuTte knasuwy MEM. B
TeyeHne onpegeneHHoro BpeMmenun Ha KK noasutca 3Hak MEM u rCL, a 3atem
HOMep rpynnbl, K KOTOpOW Bbln nocnegHun gOCTyn.

6) Ecnn coxpaHeHHble AaHHble OTCYTCTBYIOT, B TEYEHNE CeKyHObl ByaeT Muratb no u
MEM. 3atem 6ynet oTobpakaTbCA BbiOpaHHasA (PyHKUNS B peXXMME OXUOaHUS.

B) [Ans nameHeHna Homepa rpynna ucnonb3ynte knasuwm ¢ n &

r) BeibpaB cooTBETCTBYIOLLYIO FPynny, NOBTOPHO HaxxmuTe knasuwy MEM, 4yTobbl
Bbl3BaTb COXPaHEHHbIN pe3ynbTaT. Ecnu B BbIBpaHHOM rpynne COXpaHeHHbIe
AaHHble OTCYTCTBYIOT, ByaeT murate no n MEM, 3atem 6yget otobpakeH HoMep
rpynnbl

A) C nomouybio knasuwm DISP npoBepbTe NpoMeXyTOYHble pe3ynbTaThl U NapamMeTpbl.

e) YUToObl NpocMOTpEeTb NpeablayLme Unu cnegyolmne coxpaHeHHble pesynbTaThl B
BblGpaHHON rpynne, ncnone3dynte knasuwy 4 wunmn & .[pn kaxxgom Bxoge
oToOpaxaeTcs koA (PyHKUMMK, a 3aTeM pesynbTarT.

X) UTo6bI N3MEHNTb HOMEp rpynnbl HaxXmuTe knasmwy MEM v nepengute K nyHKTy 6).

MpumeyaHue!
[na oTMeHbl Npoueaypsl BblzoBa HaxkmuTte knasuwy START nnn nameHnte nonoxeHue

MOBOPOTHOIO NepeksoyaTens

nn
uu no

MEM MEM

MNpepnaraemasa rpynna MycTon 6ydep namatn
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-

MEM

Kopn coxpaHeHHOW pyHKLUUK
(monoxeHne NOBOPOTHOro nepekntodarens 7=Ryng)

Ubb - 361"

CoxpaHeHHbINn ocHoBHON pe3ynbTaT (Rune) MpegnonaraemMbi TOK KOPOTKOIO 3aMblKaHNSA

Puc. 15 lHghopmauusi, omobpaxkaemasi Ha ducrisiee npu 8bInosIHEHUU rpouedypbi
8bi308a

MonHas ouncTka NnamAaTH

a) BoiianTte 3 npouenypbl paboTbl C NaMATbIO (COXPaHEHUST UK BbI30Ba AAHHbIX),
HaxxmuTe knasuwy CLR v ygepxmnBante ee 0o Tex Nop, noka Ha gucnnee
nooyepenHo nossatcs coobuweHma Clr n ALL. 3atem otnyctute ee.

6) YUToObl yoanutb BCe COXpaHEHHble pe3ynbTaTbl MOBTOPHO HaxmuTe knasuwy CLR

) 1
O r ALl

MEM MEM

Puc. 16 OxudaHue nodmeepxO0eHus

MpumeyaHune!
[na oTMeHbl Npoueaypbl OYNCTKN NaMaTh Haxmute knasuwy START vnun nameHnte

nonoXxXeHne NoBOpPOTHOIo nepekn4yatend

YpaaneHue TonbKo nocrieAHero COXpaHeHHoro pesyrnbraTta

a) Boingute 13 npouenypbl paboTbl C NaMATHIO (COXPaHEHUS NN BbI30BA OaHHbIX),
HaxmuTe knasuwy CLR , nossutcsa coobweHune Clr, 3aTem oTnycTuTe Knasuly.

6) YTo6bI yganuTb NocrnegHnin COXPaHEeHHbIM pe3yrnbTaT NOBTOPHO HaXXMUTE KnaBuLLy

CLR

Ll r

MEM

Puc. 17 OxudaHue nodmeep>x0eHusi
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MpumeyaHue!
UTobbl OTMEHUTL Npoueaypy yaaneHus Haxmute knasuwy START nnuv nsmenute
NosiIoXXeHne NOBOPOTHOMO NepeksityaTens

CoxpaHsieMble napamMeTpbl

Hwxe npuBeneH nepeyeHb pesynbTaToB, MPOMEXYTOUHbIX pe3ynbTaToB 1 NapamMeTpoB,
COXpaHseMbIX AN Kaxaon OyHKLUN.

®dyHkuna | Homep | CoxpaHaemble ®dyHkumna | Homep | NapameTpbl
JaHHble

RL 1 Kog coyHKuum t/Ian x5 5 Koo cpyHkuum
ConpoTtueneHune Bpems oTknoyeHus
uenu HanpsibkeHne
HanpsibkeHne NPUKOCHOBEHMS
NPUKOCHOBEHMUS Uiim, 1an
Uiim, Ian MonsipHOCTb

TECTOBOro TOKa
Tvn Y30

Uc 2 Koa doyHKumnm ‘ IA 6 Koa doyHKumm
HanpsibkeHne Tok oTKNOYEHUSA
NPUKOCHOBEHMS HanpsokeHune
ConpoTtuneneHune NPUKOCHOBEHMS
uenu Bpems oTkntoyeHus
Uiim, lan Uiim, Ian
MonapHocTb lMNonapHocTb
TECTOBOrO TOKa TECTOBOrO TOKa
Tun Y30

t/Ian x0.5 3 Kog coyHKumm RuNE 7 Koa cyHKkuum
Bpemsa oTknoyeHus ConpoTuenenue
HanpsibkeHne NHUN
MPUKOCHOBEHUSA lpsc
Uiim, lan
MonapHocTb
TECTOBOIO TOKa
Tun Y30

t/lan x1 4 Kog coyHKumum RLoop 8 Koo cpyHkuum

Bpemsa oTkntoveHus
HanpsibxkeHne
NPUKOCHOBEHMUS
Uiim, lan
MonapHocTb
TECTOBOIoO TOKa
Tun Y30

ConpoTtueneHune
uenu

Ipsc
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5.3. lNepenaya paHHbIX

CoxpaHeHHble pesynbTaTthl MOryT 6biTb NepeaaHbl B K. CneunanbHaa nporpaMmma
nepegayn AaHHbIX NO3BONSAET pacno3HaTb NOAKMIOYEHHbIN Npnbop n 3arpy3nTb
AaHHbIE.

Mopsaaok nepegayn AaHHbIX:
- C nomouwbto kabens nocnegoBaTtenbHOM Nepegayn gaHHbix nogkntoumte COM nopt
KoMmnbloTepa K npudopy
- Bkntounte KomnbroTep 1 npmdop
- 3anyctute nporpammy smartlink.exe
- [K aBTomMaTtmnyecku pacno3HaeT NOAKIOYEHHbIN Npnbop
- [Nporpamma Ha K no3sonseT BbINONHATL CriegyoLlme onepauuu:
- 3arpysuTb AaHHble
- OYMCTUTb NamATb
- M3MEHUTb U 3arpy3nTb AaHHble NOSib3oBaTENS
- MOAroToBWUTbL MPOCTYO hopMy NpOTOKONa
- noaroToBUTb dpann ans ceBogHom Tabnuubl
Mporpamma smartlink.exe sBnsetca nporpammHbiM obecnedeHnem nog Windows
95/98. NHCTpYyKLMM NO yCTAaHOBKE M 3anycKy nporpammbl AaHbl B hanne README.TXT.
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6. TexHn4yeckoe obcnyxnBaHume

6.1 OcmMmoTp

[ns obecnevyeHuns 6e3onacHon paboTbl onepatopa u HagexXHocTn npmbopa
pekoMeHayeTcsi perynsipHo Npon3BoanTb ocMoTp nNpubopa. MNpoBepbTe, YTO NPUOOP U
NPUHAANEXHOCTM He noBpexaeHbl. [pn obHapyxeHun Kakon —nnbo HencnpaBHOCTM
NN NOBpPEXAeHNss 00paTUTeCh B CEPBUCHbIV LIEHTP, K BalLeMy OUCTPUOLIOTOPY Mnn
Npon3BOANTENIO.

6.2 3ameHa GaTapem

Cumeon 6aTtapeu B BepxHem nesom yrny KKW nokasbiBaeT noacaaky 6atapeun (Upsar<
4.2 B).

Mpwn nHankaummn noacagkn dartapen nx HE0HBxXoaMMO 3aMEHUTL C Lienblo obecneyeHns
TOYHOCTU N3MEPEHUN.

Mpwn nageHun HanpskeHns Ha 6aTapesax Hxe 4.0 B npnbop aBTomaTtndeckm
BbIKIHOYAEeTCA, Nepes BbIKNIOYEHEM Ha aucnnee otobpaxaeTcs bat.

@0 1)

Puc. 18 [lpasunbHas nonspHocmMb ecmaerieHHbIX bamapel

MpumeyaHus!
e [lpu Kaxpgon 3ameHe 6aTapen He06Xx0AMMO MEHATb BCe YeTbipe GaTtapewn.

o MNMepen Tem, KaK CHATb KPbILWKY 6aTapenHOro otceka, oTKno4YmnTe
nuTaHue n oTcoeauHUTE BCe U3MepuUTerbHble NPUHAANEXHOCTH,
NoAKIIOYEHHbIe K npubopy!

HomuHanbHoe HanpsbkeHne nuTaHusa 6 B nocTosiHHOro Toka. Mcrnonb3ynTe 4 wenoYHblX
barapeu no
1.5 B Tuna IEC LR14 (pa3mepbl: gnameTp=26 MM, BbicoTa=50 Mm).

OaunH KOMMMEKT NOMHOCTLIO 3apshKEHHbIX BaTapen obecneumBaeT nuTaHne npmbopa
npnbnunantensHo B TeveHne 150 yacos.

BmecTo wenoyHon 6aTapen MOXHO MCNONb30BaTh akkyMynaTopHyto 6aTtapeto NiCd
nnn NiMH. Mpnbop nmeeT QONOMHUTENbHBIN pa3beM ANa 3apsakm 6atapen.
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Mpumeyanus!

o CobnioganTte npaBunbHYHO NONAPHOCTL BaTapen, nHave npnbop He Oyaet
paboTaTtb, Kpome Toro 6atapen MoryT paspaanTbCs, NpaBuiibHasi NONSAPHOCTb
BGaTtapen nokaszaHa Ha pUCYHKe BbiLle!

e Ecnun He nnaHupyeTcsa Mcnonb3oBaHne npubopa B Te4eHne JoNroro nepmoaa
BpeMeHun, yaanute Bce batapeun n3 6atapenHoro otceka.

e YT106bI 06EcneunTb LLEeNOCTHOCTb COXPaHEHHbIX pe3ybTaToB, HE OCTaBMANTE
BGaTtapenHbl OTCEK NYCTbIM B TeYeHue bonee 4em 1 MUHYTHI.

MpeaynpexaeHus!
e He 3apsxaTb, ecnu BCcTaBrneHbl WenoYyHble 6aTtapeu!
o CobnioganTte TpeboBaHUSA NO IKCNNyaTauun, XpaHeHUIo U yTUnu3auum
LWenoYHbIX 6aTapen, ycTaHOBMEHHbIE NPOU3BOAUTESNIEM, a TaKXKe
COOTBETCTBYHOLMMU CTaHAAPTAMMU U HOPMaMM.

6.3 Ouuncrtka

OumncTka NoBEPXHOCTM Npnbopa BbINOMHAETCA MANKOW TKaHbHO, Crerka CMOYEHHOM B
MbIfIbHOM pacTBope unu cnupTe. Nepeq ncnonb3oBaHnem npubopa gante emy
NMOJSTHOCTbIO BbICOXHYTb.

NMPUMEYAHUA!
e He ucnonb3oBaTb XUAKOCTU Ha OCHOBe GeH3uHa unu yrnesogopoaa!
e He pasznuBaTb Ha npMboOp pacTBOp ANA OYUCTKM!

6.4 CepBucHoe obcnyxumBaHue

[na nonyvyeHna nogpobHoM MHpopMaunm o rapaHTUMHOM U NocnerapaHTUMHOM
pemMoHTe, obpallantecs Kk Bawemy anctpmbbioTopy.

MpumeyaHue!

e He pa3speluaeTcs oTKpbiBaTb NPMGOP HEYNOMHOMOYEHHbIM Nuam!
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7 TexHU4YecKkne xapakTepuUCTUKU

7.1 N3mepeHus

Y30- obwme gaHHbIe

HomuHanbHble anddepeHumanbHblie TOKN 10,30,100,300,500,1000 mA

[MorpelwHoCcTb AencTBuTENbHLIX AnddepeHumansHbix TokoB: OT 0 4o +0.114; [4=lan, 5xlaN
oT —0.11an A0 0; 14=0.5x Ixn

dopma TecToBOro Toka CUHycouAanbHbIA , UMNYbCHbIN
HavyanbHas nonapHOCTbL TECTOBOro TOKa 0°unn180°

Twvn Y30 CTaHOapTHOE UNK cenekTMBHoe
HomMunHaneHoe BXOAHOE HanpsiXeHne o1 100 go 264 B 45-65 Ty

Beibop TectoBoro Toka Y30 (3HayeHue r.m.s.paccuntaHo go 20 mc) B cootBeTctBum ¢ IEC
61009:

IANX1/2 lANX1 lANX5 IA Y30
[an (MA) AC A AC A AC A AC A
10 5 35 | 10 20 50 | 100 v v
30 15 10.5 30 42 150 212 \ \
100 50 35 | 100 | 141 | 500 | 707 v v
300 150 105 | 300 424 | 1500 | n.a. \ \
500 250 | 175 | 500 | 707 | 2500 | n.a. V V
1000 500 350 | 1000 | 1410 | n.a. n.a. \ n.a.
0 1F- P HEe NPUMEHNMO
TMNAC.......l TECTOBbI/ TOK CUHYcouaansHOW hopMbl
TN A .. UMMYNbCHbIN TOK

Y30- HanpsixkeHne npukocHoBeHus U,

Ounana3oH nameperun U.(10 - 100) B

[nana3oH 3Ha4yeHnn oTobpakaemon PaspeweHue (B) MorpeluHocTb”
BenninHbl U, (B)

0.00-9.99 0.01

20.0-99.9 0.1 (ot 0go 10)% +0.2B

* 3Ha4yeHne NorpeLHoOCT! AeNCTBUTENBHO ECTN:

B TEYEHNE N3MEePEHN Hanps>keHne cetun cTabunbHo

Ha BbIBOA4 PE He BNNAIOT HanpsKeHusi noMex
TecToBbIN TOK <0.5 xlaN
MpenenbHble 3Ha4YEHUA HaNPSXXeHNA NPUKOCHOBEHUS 25 nnn 50 B

HanpsihkeHne npukocHOBEHUS BblYUCcAseTCs No Iay (CTangapTHbIM MR Y30) unu 2N
(cenektmBHbIN TUN Y30)

Ouana3oH namepeHus R (byHkumsa U.) (0.2 +1999)Om

IOwnanasoH 3HayeHun R ( Om) | PaspelwieHne (Om) [MorpelwHoCcTb
0.00-19.99 0.01
20.0-199.9 0.1 [MorpelwHoCTb n3mepeHmus
200-1999 1 Uc
Pacyer RL =Ud/Ian
TecToBbIN TOK <0.5xlxN
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Y30 —conpoTtusnenue uenu R, (6e3 otknroveHus Y30)

Onana3oH nsmepeHus R (0.2 +10k)Om

[wnana3oH 3HayeHun BennyuHbl R (Om) | PaspeweHnue (Om) | lMNMorpeluHocTb
0.00-19.99 0.01
20.0-199.9 0.1 * (5% nokasaHna+0.05
200-1999 1 B/Iant0.2 Om)

2.00k-10.00k 0.01k
Pacuert Ri =Ud/lan
TecToBbIN TOK <0.5lxN

Y30- Bpems oTKno4YeHus

TecToBbIN TOK .0.5xlaN, IaN, SxIan (MHOXMTEND 5 HE NpUMeHUM, ecnn Iy =500 MA)

Anana3oH namepeHun (ctaHgapTHbIN TMn) (0T 0 MC 4O BepxHero otobpaxxaemoro

3HaveHus)

[nanasoH 3HauyeHun otobparkaemom PaspewueHune (Mc) MorpelwwHocTb

BENUYnHBbI t (MC)

CTaHgapTHbIn TMN

0-300 (1/2Isn, Ian)

0-40 (5lan) 1 oM
Anana3oH namepeHnn (cenektnsHbl TUN): oT 0 MC OO BepxHero otobpaxaemoro
3HavYeHus

[nanasoH 3Ha4yeHu oTobpaxaemon PaspelueHue (Mmc) MorpelwHoCcTb

BENUYMHBI t (MC)

CenekTuBHbLIN TUN

0-500 ((1/21an, IaN)

0-150 (5lan) 1 + 3 MC
Y30- ToK oTKno4YeHus
Owvana3oH nsmepenuu I (0.2 —1.1) Ian crHYyconganbHbIA TOK

[lmana3oH 3Ha4yeHnn oTobpaxaemon PaspelueHune MorpewHoCTb

BEJIMYMHDI |5

0.2 Ian- 1.1 Ian 0.05 Ixn + 0.1 Ian
Onana3oH namepeHun I, (0.2 —1.5) Ixn MMNYyNbCHBIN TOK

[nanasoH 3HauyeHun otobparkaemom PaspelueHne MorpelHoCTb

BENUYUHbI |5

0.2 Ian- 1.5 Ian 0.05 Ixn + 0.1 Ian
Ouana3oH namepexnun U;; (10-100) B

[nanasoH 3Ha4YeHun Paspewenune (B) | MorpeluHoctb”

oTobpaxaemon BenuunHbl U (B)

0.00-19.99 0.01 (0-10)% nokasanwust 0.2B
20.0-99.99 0.1

* 3HayeHue NorpeLLHoCT! AeNCTBUTENbHO eCru:
HanpspkeHne cetTn cTtabunbHO B TeYeHMe n3MepeHns
Ha BblBO4 PE He BMAIOT Hanps»KeHna noMex

Uci BblMMCNSETCS MO U3MEPEHHOMY 3HAYEHUIO TOKa OTKMOYEHUS |5
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COHpOTMBHeHVIe KOPOTKOro 3amMbiKaHusA Lenn n npe.qnonaraeMblﬁ TOK

KOPOTKOro 3amMmbliKaHuUsA

Ouana3oH namepeHun Rioop (0.2-1999) Om

[unanasoH 3HauyeHun otobparkaemom PaspelueHune MorpelwHoCcTb
BenninHbl Z; pe (OMm) (Om)
0.00-19.99 0.01
20.0-199.9 0.1 + (5% nokasaHus +0.05
200-1999 1 Owm)
[unanasoH 3HauyeHun otobparkaemom PaspelueHune MorpelwHoCcTb
BEMUNYUHBI lpsc (A) (A)
0.06-19.99 0.01
20.0-199.9 0.1 MorpelwHocTb
200-1999 1 namepeHna R oop
2.00k-19.99 k 10
20.0k-24.4 « 100

PacueT lpsc

Ipsc=UN‘ 1,06/RLoop

Un=115 B; (100 B <Ui,,<160 B)
Un= 230 B (160 B <Ui,,<264 B)

Makc. TectoBbI TOK (npu 230 B)
HomMunHanbHoe BXogHOE HanpsXXeHne

25 A
oT 100 po 264 B

45-65 'y

COHpOTMBneHVIe JINMHU AN npep,nonaraeMblﬁ TOK KOPOTKOro

3aMbIKaHUA

Onana3oH namepeHun Ry ne (0.2-1999) Om

[lmana3oH 3Ha4yeHnn oTobpaxaemon PaspelueHune MorpelwwHocTb
Benn4inHbl R jne(Om) (Om)
0.00-19.99 0.01
20.0-199.9 0.1 + (5% nokasanusa +0.05
200-1999 1 Owm)
[unanasoH 3HauyeHun oTobparkaemom PaspelueHune MorpelwHoCcTb
BEMUNYUHBI lpsc (A) (A)
0.06-19.99 0.01
20.0-199.9 0.1 MorpelwwHocTb
200-1999 1 n3MepeHnd RLNE
2.00k-19.99 k 10
20.0k-42.4 « 100

Pacuer lysc

lpsc=Un-1,06/Z.pg

Un=115 B; (100 B <Uinp<160 B)
Un= 230 B (160 B <Ui,,<264 B)
Un= 400 B (264 B <Ui,,<440 B)

MaKC. TECTOBBIN TOK ..o,
HomMunHanbHOe BXOAHOE HanpsiKeHue .........

ot 100 o 440 B

45-65 Iy
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Hanpsixxenue U pe

[nanasoH 3HayeHun PaspelieHune MorpelwwHocTb
otobpaxaemon BenuunHel U (B) | (B)
0-440 1 + (3% nokaszaHusi+3 B)

,ElmanasoH HOMWHANbHOW YacToThl............

HanpsikeHune U, .y

............................ NnocT. TOK , 45-65 'Ly

[vanasoH 3HavyeHnn PaspelueHune MorpelHoCTb
oTobpaxkaemou BenuynHel U (B) | (B)
0-440 1 + (3% nokasaHusa+3 B)

[nana3oH HOMUHaNbHOW YacToThlI............

7.2 O6WwmMe xapaKkTepuUCTUKH

MNCTOYHMK NnuTaHuda

Bpemsa 3apsaga 6atapen

ABTOMAaTUYECKOE OTKMOYEHNE

MabapuTbl

Macca (6e3 akceccyapos, ¢ baTtapeen)
NHankaTop

MamsaTte

CBs3b C KOMNbIOTEPOM

Knaccudgumkaumns sawmTol

KaTeropus 3awuTbl OT nepeHanpsXeHum
CTteneHb 3arpA3HeHus

CteneHb 3aWmThl

HnanasoH pabouyen TemnepaTypbl
[Anana3oH HopmarnbHOW TemnepaTypbl

MakcumanbHas oTHOCUTENbHAasA BNaXHOCTb

[lnana3oH HopManbHOW BAaXXHOCTU

............................ nocT. TOK , 45-65 'y,

6 B (4x1.5 B 6aTtapeu IEC LR14) nnn
4.8 B noct. Toka (4x1.2 B NiCd, NiMH)
1.5 yaca gnga nonHoro 3apsga

(c ucnonb3oBaHmeM ycTpomncTea bbICTPOK
3apsaKku)

nMeeTcs, Npu OTCyTCTBMM paboThbl B
TeyeHme 10 MuH

155 x9.5x19 cm

1.2 kr

nonb3oBartenbckun XK

okono 1000 namepeHui

RS232 (HacTtponkn 9600 604,
HETYETHOCTMH,

8 OuT aaHHble,1 cTonoBbIN BUT)
Knacc Il (aBoriHas nsonauus)

11\ 300 B

2

IP 54

0°C-40°C

10°C-30°C

85% (0°C-40°C)

40%-60%

- 27 -







