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Line Tracer

1. BBegeHue

1.1 O6wee onucaHue

Line tracer sBnsieTcs yHMBepcanbHbIM Nprbopom, npeaHasHa4YeHHbIM Ansi novcka
3MEeKTPONPOBOASALLMX ANIEMEHTOB B CTEHAX, NONy U1 3emrie, a Takke AN 06HapyXeHus
0OHOro NpoBoAa B XryTe NpoBoAoB. Kpome Toro, oH No3BonsieT onpeaensTb
MECTOMNOIOXEHNE NPeaoXpaHUTENEN U PO3ETOK, MPUHAANEXaLLMX onpeaeneHHom
uenu. C nomoLubio Line tracer onepaTop MOXeT nerko obHapy»KuTb CKpbITble
npob6nembl B 3MeKTPONpPoBoaKe (KOPOTKOE 3aMblkaHue, paspbiB).

OH cocTonT 13 nepegatorero ycrponcrtaa (nepegaryuka) T10K, npuemHoro
ycTponcTea (npmemHuka) R10K n gononHuTenbHbIX NpuHagnexHocten. NepeaaTymk
nogaeT reHepupyeMbll CUrHan B TpacCUpyeMyto yCTaHOBKY, 3aTeM 3TOT CUrHan
obHapyxmBaeTCcsa C NOMOLLbIO NPUeMHUKa. YCTponcTea paboTaloT He3aBMCUMO Apyr OT
Apyra.

[MprHagnexHoOCTH, TakMe Kak TECTOBbIV LLYN A9 HENOCPEACTBEHHOIO KacaHns
TpaccupyemMoro NnpoBOAHUKA, TOKOBbIE KMeLLM U cenekTnBHbIM Wyn aenatoT Line tracer
bonee NpakTUYHbIM.

B nocTtaBky BXoaAT BCe NpMHAANEXHOCTN, HeobxoamMmble Ansa NpoBeaeHns
ncnbiTaHui. Mpmnbop XxpaHUTCa B MATKON NEPEHOCHOWN CyMKe BMeCTe C
NPUHaONEXHOCTSAMMN.

Bonblias yacTtb anemeHTOB Npudopa npomnssedeHa no TexHonorum SMD, noatomy
NpaKkTU4eCcKn HeT He0BXo04MMOCTM B CEPBUCHOM BMELLATENbLCTBE.

1.2. CTaHpaapThbl

BesonacHocCTb: EN/ IEC 61010-1 (npmnbop)

EN/ IEC 61010-2-31 (np1HagnexHocTn)
OnekTpoMarHuTHas
COBMECTUMOCTb: EN/ IEC 61326

1.3. NMpeaynpexapeHunsn

C uenbto obecneyeHns MakcumMmanbHon 6e30nacHOCTM onepaTopa npu BbIMONTHEHUN

pasnun4YHbIX UCMbITaHWI Npy NnomMoLm Line tracer, a Takke BO n3bexaHue

noepexaeHust npubopa, obpaTnte BHMMaHWe Ha cnegytowme obwme npeaynpexaeHus:

e Ecnun nsgenue ncnonb3dyeTcs B HapyLleHWe YCNOBUN, YKa3aHHbIX B MHCTPYKLWUN MO
aKcnnyatauuu, 3awmTta, obecneymBaemasa obopygoBaHnemM, MOXeET ObITb
nospexaeHal

e He ncnonb3ynte npnbop v npMHagneXHoOCTN Npyu OBHapPYXeHNN Kaknx-nmbo
nospexaeHuin!

e Jltobble cepBMCHbIE BMELLATENbCTBA MOXET MPOBOANTL TONbKO KOMMNETEHTHOE U
ynosIHoOMO4YeHHoe nuno!

o Bo nsbexaHune nopaxeHus aNeKTpnu4YeckMMm TOKOM npu paboTe ¢
9NEeKTPOyCTaHOBKaMu NPMMNTE BO BHUMaHUE BCe 06LEN3BECTHbIE MepbI
NnpeaoCTOPOXHOCTK!

e lcnonb3ynTe TONbKO CTaHA4aPTHbIE UK LONOMHUTESbHbIE TECTOBLIE
NPUHALMNEXHOCTN, NOCTaBMsIEMbIE BALLMM OUCTPUOLIOTOPOM AN 4AaHHOW CUCTEMBI
TPaCcCUPOBKM 3NEKTPONNHNN!
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e Hukorga He TpaccupynTe uenm ot JIMHUKM K 3emne unu apyrue A4ocTynHble
NpoBOASALLNE SMNEMEHTbI, 3TO ONACHO A1 XKU3HK!

e CumBon & Ha npubope o3HavaeT “BHumaTenbHO npoyTute PYyKOBOACTBO NO
akcnnyatayum!”

e [lepen Tem, Kak OTKPbITb KPbILLKY OTCceka baTapein, oTcoeauHuTe BCe TECTOBbIE
npoBoAa 1 BbIkNo4YMTE NPUBOP.

e He poTparnBanTtecb 4O MeTanIM4ecKoro HakoOHeYHMKa TeCTOBbIX LLYMNoB 1 Bbepute
YN TakK, 4TobbI NanbLUbl HAXOOUNUCL Hag, 3aWMTHLIM orpaHudmnTenem. CmoTtpuTte
PUCYHOK HUXeE:

OrpaHunuuntens

BepHo 1 6e3onacHo HeBepHO 1 onacHo ans

. MaxkcumansHoe Hanpspbkenue = 250 B =

1.4. O6nacTn npumMmeHeHusA

OcHoBHOM 06nacTblo NPUMeEHeHUA Npnbopa ABNSKTCS 3NEKTPOYCTAHOBKM, HO Takxke
Line tracer MmoxeT MCNonb3oBaTbCA B KOMMbIOTEPHbIX, TENEKOMMYHUKALNOHHbBIX W
APYrnx ceTsix.

C ero nomMoL b MOXHO:

OCYLLECTBNATb MOUCK kabernen B cTeHax, NOTONKax, Nosy u 3emne

onpenensTb Noj HanpsbkeHvem kabenb unu Het

onpenensiTb MECTOMNOMOXEHWSI HEMCNPaBHOCTU M KOPOTKOIO 3aMblkaHus B kabensix
onpenensiTb MECTOMNOMOXEHWS NPeoXpaHUTENEN N X NPUHAANEXHOCTb Lienm
onpenensitb MECTOMOMOXEHMWS CKPbITbIX PO3ETOK U pacrnpeaenuTenbHbIX Kopobok
NMAeHTUOULMPOBaTL OTAENbHbIN NPOBOA B XXryTe NPoOBOAOB

onpenensTb Noj HanpskeHMem UNn HeT Tpaccupyemasi ycTaHOBKa

OCYLLECTBNATb NOUCK TPYOONPOBOAHLIX CeTel U APYrMX NPOBOASLLNX KOHTYPOB.

MprmeyvaHune: npu ncnonb3oBaHun npudopa Line tracer MI12093 Bnepsble,
pekoMeHayeTCa NPUMEHSATb ero Ha 3HaKOMOM 0ObekTe, T.e. NPU N3BECTHOM
pacnonoxeHuun kabensa B CTeHe, npegoxpaHutenen n 1.4. Takum obpasom
nosnib3oBaTtesib NpuobpetaeT He0H6Xo0ANUMbIE HaBbIKU BbIMOMIHEHUS U3MEPEHUN.

1.5. Nepenarowee yctponcteso T10K

Mepepatunk T10K , nogKNOYEHHBIN K TpaccupyeMomy oO6beKTy, reHepupyeT curHan.
CocTosiHMe BHELLHEro HanpsbKeHUs, NPUCYTCTBYIOLErO Ha BbIXOAHbLIX KNneMmax,
BblOMpaeT o4uH 13 ABYX PEXUMOB reHepaumm TeCTOBOro curHana.
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BHeluHee HanpshkeHue Ha Kremmax Pexum reHepauum TeCTOBOro
curHana

MepemMeHHbIN TOK, 30 B +264 B, 50 'y unu | AKTMBHaA Harpyska

60 Ny
MocToAHHbLIN TOK, UNN 3a Npeaenamm BHYTpPEeHHUA NUCTOYHUK
nepemMeHHOro TokKa

Generator
CeeToauoaHb BbiBog (oBa 6e30nacHbIX
N nHaNKaTop OLHOMOJIOCHbIX pasbema

Load
CeeToauoaHbIV
VMHONKaTOD

—

Low bat
CeeToamnogHbIn NHOUKATOL

MNepekntoyate
nb ON/OFF

Puc. 1 lNepedarowee ycmpoticmeo T10K

B ob6oux pexummax wumnynbcbl curHana 10.6 kly nogakTca HENOCPeACTBEHHO B
NOAKMIOYEHHYIO NINHUIO NN Yepe3 AOMOSNHUTENbHbIE TOKOBbIE KIeLU.

CseTtoavoaHble nHavkaTopsbl Ha nepeaatuuke T10K nmetoT cnegyrowee 3aHavyeHuve:

All off lMepegaTynk BbIKNHOYEH

Law bat Batapes paspskeHa, Tpebyetca 3ameHa Ha HOBYyK ©Oartapeto, CM.
NyHKT 5.1.

LOAD [MepenaTynk reHepupyeT curHan Kak akTMBHas Harpyska

GEN BkntoyYeH BHYTPEHHUA NCTOYHUK

MepepaTtumnk T10K nocTtasnsetcs ¢ 4-msa  wenoyHbimm 6atapeamu pasmepom AA (IEC
LR 6).

1.6 NMpunemHoe yctpoucteo R10K

Py4Hown BbicOoko4yBCTBUTENBHBIN NpreMHUK R10K B6nn3un Tpaccmpyemon nmHum
obHapyxuBaeT BBeAEHHbI curHan. lNpnemMHuK reHepupyeT 3ByKOBOW U BU3yarbHbIN
CUrHanbl C MOLHOCTbIO, MPOMOPLNOHANTbHOW MHTEHCUBHOCTU curHana. KoHCTpyKTUBHO
NPUEMHWK BbINOSIHEH TakMM 06pa3oM, YTO rosioBKa AaTtymka OpUEeHTUpyeTcs Ha
MakCcMMyM OBGHapyXMBaeMoro curHana u LeHTp Tpaccupyemoro obbekta. [Mon3yHKoBbIN
nepeknoyaTenb rofloBKM AaTynka No3BonseT BbloMpaTb OANH U3 ABYX BCTPOEHHbIX
AaTYNKOB.
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JaTtuymk Mepekntovatens | PekomeHgauunm
AaTtymka
NHaykTvBHbIA | [10N3yHKOBbLIN - TpaccupyeMblt 06beKT 06bIYHO NoA HaNPsXKEHUEM
nepeknoyaTens | - nepegartynk paboTaeT Kak akTMBHaA Harpyska
IND - TOK Harpy3ku cos3aeTt MarHuTHoe rnone BOKpyr
NPoOBOAHMKA
EMKOCTHbIN [Mon3yHKoBbLIN - Tpaccupyembln 0O6beKT 0ObLIYHO He nog
nepeknoyaTerns | HanpsXXeHuem
CAP - B NepefaTtyunke akTMBMPOBAH €ro BHyTPEHHUI
NCTOYHUK
- 06bekT paboTaeT Kak uanyyaTenb 3reKTpU4ecKoro
nons
BHewHW Pasbem c - 49 JONOMHUTENbHbIX NPUHAAIEXHOCTEN, TakMX Kak
TbINTbHOM TOKOBbIE KIeLLy, ANEKTPUYECKUN LLIYN U CeNEKTUBHbIN
CTOPOHBI [aTymnK
- epXunTe Ha MakcMmarnbHOM PacCTOSHUN OT
Tpaccupyemoro obbekTa ans Toro, 4tTobbl 3bexaTtb
UHTEpPdEePEHLMN NOMNYYEHHbIX CUTHANOB Yepes ronoBKy
faryunka
CeToanogHsbl OrpaHuunTens
N MHOUKaTop
. nogcagku KHonkun
3BYKOBOW GaTapeii ON/GAIN 5
BbIXO[
O6nacTb 2
aatyumka E

Mepexntovatens IND/CAP
WHOYKUMOHHBIN / EMKOCTHbIN

BxogHown pasbem (wwyn,

CeeToauoaHas (H:ZETOAMOH TokoBble knetun)
NnHeWHas Wkana pyaukaTop MoTeHLMMETp

BKMKOYEHNA - Ans TOuHOI

nuTaHus

Puc. 2 lNpuemHoe ycmpoucmeo R10K

Tarke Bbl MOxeTe BblOpaTb YyBCTBUTENbHOCTb (HU3KYHO, CPEAHIO U BbICOKY0). Kpome
TOro, [ANA TOYHOW HACTPOMKUM YYBCTBUTEIIbHOCTU UMeeTCs  AOMOMHUTENbHbIN
noteHuynomeTp. CurHan symmepa n 10-Tm ypoBHeBas cBeToAnoaHas NMIMHENHas LWKana
npeaHasHayeHbl 4Ns MHOUKaUUMM MecTOoNoSIOXKEHNS TpacCcupyemMoro obbekTa.

MpumeyaHme: Ang Kaxaoro oTaenbHoro o6bekTa Bceraa noabupante onTuManbHyo
4YyBCTBUTENBHOCTbL. BO Bpems TpaccnpoBKM YyBCTBUTENBHOCTb MOXHO MEHAT.
MprnemHuk R10K noctaBnsieTcs ¢ wenoyHon 6atapeen 9 B (IEC LR 6).
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2. MpyHUMN paboTbl

2.1 OcHoOBbI

BbiOop pexunm TpaccupoBKM 3aBUCUT OT 0OBbEKTA, ero CTPYKTYpPbl, HAXOAMTCSA NN OH Mof,
HaNpPsPKEHMEM W APYrMX NPUYnH. SHaHNE XapaKTEePUCTUK INEKTPUYECKOTO U MarHUTHOrO
nonisi NO3BoNsiEeT BbiOpaTh Hanbonee npuemnemMbli metoa. B 6onblumMHCTBE Crnyvaes
TpebyeTca xopoLuas YyBCTBUTENbHOCTb, OCOBEHHO Korga TpaccMpyembli MPOBOLHUK
pacnonoxeH ganeko. 1 Ha0bopoT, MMHMManNbHast YyBCTBUTENBHOCTb HYXXHa Npwu
BblbOpe Heob6XxoANMOro NPOBOAHMKA U3 rpynnbl NO4OOHbLIX NPOBOAHNKOB.
YyBCTBUTENBHOCTL BYAET NPOMEXYTOYHOM NPU NMOMCKE COOTBETCTBYIOLLETO 3aLMTHOrO
yCTpOWnCTBa (NpeoxpaHnTenst) Unn NPOBOAHMKOB B UX OKPECTHOCTU.

OcHoBononarawLLMiA NPUHLMIN TaKoro poAa Nnoucka 3aknoyaeTcs B TOM, YTO
TpaccupyeMblilt 06bEeKT ABNAETCS SMEKTPUYECKUM NPOBOAHUKOM.

TokoBble KOHTYPbI N 3NNIeKTpOMarHuTHoe nore
BOprF NnpoBOAHUKOB, NO KOTOPbIM TEYET TOK, BCeraa CywectBsyeT MarHuTHoe norsie.

Mpnmep OcHoBHas cxema OnucaHue
CBoboaHbIN - MarHuTHoe none (H) pacnpegeneHo
NPOBOAHMUK X_A | BOKpYr NpoBoOAHUKA
Z\IQ - TOK (l) orpaHMymnBaeTCs Harpy3o4HOM
I H CMOCOBHOCTbIO BHYTPEHHEr0 NCTOYHMKA

- ANs TPacCUPOBKU UCNOSb3yeTCs
NHOYKTMBHLIN aaTumk (IND)

MeTannuyeckue - TOK NpeobpasyeTcs C MOMOLLbO
KOHTYpbI knewen- npeobpasosatens (CT) B n

I
pas, T.e. 4O 3Ha4yeHus n-|
H CT » | - MakcumarnbHbIl TOK BCeraa npoxoamT no
ol KpaTyanwemy nyTu, roe oH

TpaccupyeTcs Hanny4wmnm obpasom
- ANs TPAcCUPOBKN UCNOSb3yeTCs
NHOYKTMBHLIN aaT4yumK (IND)

PoseTtka Ha - UICTOYHUK aKTUBHOW Harpy3ku (ALS)
O[HOW CTeHe I L reHepupyeT TOK
IH - OCHOBHasi YacTb MarHuTHoro rnons (H)
N cocpefoToYeHa B 30He Mexay
NpOoBOAHUKaMU

ALS o
- pacnpegeneHne ocrtaBlLeENCA HacTu

NONS 3aBUCUT OT PaCCTOSHUSA MexXay
NpOBOAHMKaAMM

- ONs TPacCUpPOBKM UCMNOSb3yeTcA
NHOYKTMBHBIA aaTumk IND (npwu
PaCCTOAHNN LO HECKOSTbKNX
CaHTUMETPOB)
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PoseTkun Ha I - UICTOYHUK akTUBHOM Harpy3ku (ALS)

OByX CTEeHax C ( CQ ) é reHepupyert TOK

pPasnnYHbIMK - MarHUTHOE nose pacnpeaeneHo BOKpyr

N| |L
KabenbHbIMU ALS KaXkgoro M3 NpoBOAHWUKOB, NO KOTOPOMY
KaHanamm K 5 TeyeT TOK
obLen Touke 58! T - Ansi TPacCUpOBKN UCMONb3yeTCs
I

NHOYKTMBHLIN gaTtumk (IND)

MpumeyvaHus:

- NHOYyKTMBHBIM AaTymk coaepxuT B cebe HaMoTKy. Hauny4ywasa 4yBCTBUTENbHOCTb
AoCTUraeTcs, korga oCb HAMOTKM napannenbHa MarHUTHOMY MOS0, CYLLEeCTBYOLEMY
BOKPYr Tpaccupyemoro obbekra. [NoBopaunBas gaTymk BOKpYr CBOeN ocu, Bceraa
cTapanTecb HaNTN HaUNy4yLn YPOBEHb CUrHana.

- [NapannenbHo Tpaccupyemomy OBBbEKTY C XOpoLUen NPOBOAMMOCTbLIO CyLLEeCTBYeT
HU3KUI ypOBEHb NageHns HanpsbkeHns u cnaboe anekTpuyeckoe nosne

- Ecnun nctoyHuk B pexvme akTMBHOW Harpy3ku nogcoeuHEH K BKITHOYEHHOW NUHWUK C
6onNbLWNM BHYTPEHHUM UMMNEAAHCOM, TO U3MEHEHUS HAMPSXKEHWUS HAarpy3Kkn Takke
ABMNSATCA UCTOYHUKAMW 3NEKTPUHECKOrO MOMS BOKPYT JIMHUN. BO3MOXHOCTb
oBHapyXeHWs aNeKTPUYECKOro Nnonsa onnucaHa Huxe.

AneKkTpu4yeckoe norse

Me>|<,uy ABYMA NMPOBOAHUKAMU UIMN TOYKaMKM C pa3riMyHbIM noTeHUMariom Bcerga
CYyLLEeCTBYET aneKkTpuyeckoe nose. B 6onblWINHCTBE CnyyYyaeB NoTeHuman ectb Mexay
npoBOoAHUKOM U 3emMnen nnu MeXxay AByMA pacnoJioXKeHHbIMU paaoM NpoBOAHUKaMMW.

Mpumep OcHoBHaga cxema OnucaHue
CBobogHbIn o> - 3eKTpuYecKoe nose pacnpeneneHo
NPOBOLHUK BOKPYI NPOBOAHUKA

U - MakcumMarbHas BenuyMHa
G) 3NEKTPUYECKOro MOsIs MEXAY

NPOBOAHUKOM U Bnvkanwen
NpoBOASALLEN 3EMIEN

p— - ANS TPacCUpPOBKN UCNOSb3yeTcs
eMKoCTHbIN gatyumk (CAP)

[1Ba % - ANIEKTpUYECKOE nosne pacripeneneHo

NpoBOAHMKA WR/ | Bokpyr npoBogHuka
n 6onblioe U ) | - MakcmanbHas BenuynHa
paccTosiHue E 3MEKTPUYECKOro Nons Mexay

‘:""\ npoBOAHUKaMM

®s | - AN TPACCUPOBKYM MCMONb3yeTcs
eMKocTHbIN gaTtymk (CAP)

[Ba - OCHOBHas 4acCTb 3JIEKTPUYECKOIo nongd

NPOBOAHUKA U (H) cocpenoToyeHa B 30HE MexXay
N ManeHbKoe EI NpoBOAHNKaAMM
o

paccTosiHue - pacnpegereHne ocTaBLLEenca YacTu
Nons 3aBUCUT OT PACCTOAHNA Mexay
NpoBOAHMKaMM

- 4NA TpaccUpOBKM UCMONb3yeTcs
eMKOCTHbI gatumnk CAP (npu paccTosiHum
[0 HECKOJBbKUX CAaHTUMETPOB)
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MpumMeyaHme N8 KPAHMPOBAHHOIO NPOBOAHMKA:
- none obHapyXunTb Henb3s, ecnv NCTodHKUK (U) nogcoegmHeH mexay
BHYTPEHHVUM MPOBOAHMKOM U 3KPAHOM.

2.2. [loUCK 3neKTpoOMarHUTHOro nonst NINHUN

a) NIMHUM NoA HanpsXXeHWeM, nepefaTUnK paboTaeT B peXXMme Harpysku

(LOAD)

PekomeHpauunn:

- [Mpwv nogkntoyeHnn nepegaTymnka K NMMHUSAM NOA HanpskeHneM Lenb obHapyxmBaeTcs
npu nomoLm npeobpasoBartens.

- Mowuck, Nnpon3BoAMMbIN TakuM CNOCOOOM, JaeT HaunyyLni pesynbTaT 1
CenekTMBHOCTb bnarogapst 60nblMM 3Ha4YEHNAM TOKa.

- [aHHbIA NpMHUMN NO3BONSAET NPOBOAMTL TOYHbLIA MOUCK AaXe Ha BonbLInX

pPacCTOSHUSAX.

JIuHuu nopg

Y

Mepenatumk T10K
aBTOMaTu4eckn paboTtaeT
B PEXUME Harpysku

MNutanue ot cetn
nepemMeHHOro Toka

MpuemHnk R10K
BKIMIOYEH B
WHOYKTUBHOM
pexume

Puc. 3 lNepenatyunk paboTaeT kKak akTUBHas Harpy3ska

Bo3moxxHocmu obHa

VIKEeHUsi mpaccupyemo20 o6bexkma

Tpaccupyembin MakcumansHoe | lNMpumeyaHue

00bekT paccTosiHne

Mapa npoBogHukoB | [lo 40 cm - po3eTKa Ha OHOW CTEHE

YaaneHHsIn o2 wm - coeanHeHne mexay L (nuHuen) B poseTke
NPOBOAALLNN ogHown cteHbl U N (HenTpanblo) B Apyron
KOHTYp po3eTke C pasnnyHbiMK Kabenenposogamu.

NMpumeyaHune: cBETOOMOAHBIN NHOMKATOP
LOAD ykasbiBaeT Ha NpaBUibHOCTb
NOJSIOXXEHNSA (€Crnin eCTb HanpshkeHue, roput
LOAD)
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PekomeHaauun, npooosnKeHue:

- Heob6xoamMmo npuHMMaTb BO BHUMaHME NOSIOXKEHNE NPUEMHMKA (CMOTPUTE PUCYHKM
Hwxke)! Kpome Toro, Takum cnocobomM MOXXHO onpeaenuTb HanpasneHne NpoBoaa.
[MuTaHne oT ceTn NepeMeHHOro Toka

A

&=y
A
MpaBunbHoE
&= = nonoxeHve

MpuemHnk R10K BkrnoveH B
WHOYKTMBHOM peXxunme !

Puc. 4 ObHapyxeHue 3nekmpomMmazHUmHo20 rnoss

- Bcsikui pas, koraa nMeeTcsl BO3MOXHOCTb OXBaTa NpoBoAa, PEKOMEHAYETCA BMECTO
MHOYKTUBHOIO AaTyMKa NpUeMHUKa UCMonb30BaTb COOTBETCTBYOLLME TOKOBbLIE KIeLu
(cMoTpUTE pUCyHOK HUXe). Mpy 1Cnonb3oBaHUM Knewer CeNeKTUBHOCTb CUrHana
3HAYMTENBHO YNYYLLUTCS.

- Bcerna gepxute TokoBble knewwm n R10K Ha makcmManbHOM pacCcTOSHUM Apyr OT

npyra.
1

JInHnn nop, !

I

MNMuTtaHne ot cetn
NnepeMeHHoro Toka

MpnemHuk R10K

BKIMIOYEH B
NHOYKTMBHOM
pexnve
Mepenatumk T10K
aBTOMaTUYECKN
paboTaeT B

pexnme Harpysku

Puc. 5 [Nlepedamuuk pabomaem Kak akmugeHasi Ha2py3Ka,
Krewu ucrosnb3yrmcs eMecmo UHOYKmMuUB8Ho20 0amuyuka

- [Ina novcka npeoxpaHUTens B rpynne npegoxpaHuTenen, UCnonb3ynTte
CENEKTUBHbIN LY.

- Kacantechb wynom 060no4ku npegoxpaHnuTens unm nposoaa noa nNpsiMbiM YriioM.

- NoBopaumBas wyn, nobenTecb Hauny4Lwero curHana.
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- Bcerpa nepxute TokoBble knewm n R10K Ha makcumanbHOM pacCcTosiHAnM gpyr OT
apyra.

anIMe‘IaHVIeZ BO nsbexaHue nopaxeHusa aNeKTpn4eCKkMM TOKOM U OoCTyna K
rnemMeHTaM noa HanpdaxXeHnem, epXxXnte nasnblbl 3a orpaHn4ynTenem Lyna.

Cucrtema nop

CenekTuBHbIN

Mepepatumk T10K
B pexume LOAD

MpuemHnk R10K

Puc.6 Nouck npedoxpaHumerns

6) JluHUM OTKNIOYEHbI OT UCTOYHMKA NUTaHUA, NepeaaTyuk B pexume GEN

PekomeHaauunu: npodormkeHue

- Ecnu Tpaccupyemble NMHUN 3aMKHYTbI HAKOPOTKO, UCMbITaTeNbHbIA TOK OT
BHYTPEHHEro reHepartopa nepegatowlero ycrponcrtsa T10K nget yepes
TECTUPYEMBIN KOHTYP.

- Takke 3T0 MOXET NPOUCXOANTb NPU HANUYMK KabenbHbIX NEPEMbIYEK,
NOAKITHOYEHHbIX NaMMNoYeK Unn Opyrnx Harpysok u T.4.

JInHUK: obecToueHbl Unn 3annTaHbl OT
MCTOYHMKa NMOCTOAHHOIO TOKa

]

MpuemHnk R10K BkrntoueH
B UHOYKTUBHOM pexume

Mepenatumk T10K aBTOMaTM4eCKN
paboTaeT B pexxume reHepartopa

Puc.7 [Nodaya ucribimameribHoO20 mokKa Ha mecmupyemMbiti KOHMyp
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BoamoxHocmu obHapyxeHusi mpaccupyemoao obbekma

Tpaccupyembit 06 beKT PaccTtosHune lMpumevaHune

[Mapa npoBOgHMKOB [o 5 cm

PekomeHaauunu: npodormkeHue

Mpwn TpaccnpoBke NPOBOAALLNX KOHTYPOB TakMX, Kak TpybonpoBOAbl, YacTo HET
BO3MOXHOCTU OTCOEMHUTb UX OpYr OT Apyra (OTBETBIEeHUs, paguaTopbl U T.4.) B
TaKMX CUTyauusax TECTOBbIN CUrHaNn MOXHO NoAaTh HAa KOHTYP C NOMOLLbK TOKOBbIX
KneLewn.

CONDUCTNE LOOP (wires, pipes etc.)

)

MpuemHnk R10K
BKIOYEH B
WHOYKTMBHOM
pexume

Mepepatumk T10K
aBTOMaTUYECKM
paboTaeT B pexume

Puc.8 lNodayva ucrnbimamersibHO20 moKa Ha 3aMKHymMbIU mecmupyeMbil KOHMYyp
C MOMOUWbI0 MOKOB8bIX Krieuwieu

BosmoxHocmu obHapyXeHusi mpaccupyemoz20 obbekma

Tpaccupyembin 06bekT | PaccTtosiHme [MpumeyvaHune

Mposoa, Tpy6onposog | o 10 cm O6paTute BHUMaHNE Ha NePEMbIYKH,
KOTOpbl€ YMEHbLUAKT pasmep
OCHOBHOrO KOHTYpa

2.3. NMonckK aneKTpu4ecKoro nosns JIMHUN

PexkomeHpauum:

YT1006bI NONYYNTb CUMNBHBIN U CENEKTUBHbLIA CUrHanM, Heobxo4MMOo Tpaccupyemyro
NNHUIO U30NNMPOBAaTb OT 3EMIIN.

YTo6bl NpeaoTBpaTUTb 3aTyXxaHne NogaBaemMoro curHana, HeobxoaAnmMo OTKIOYUTb
nepeknyaTenn n Harpy3kun (OTKITYNTb CUNOBbIE TPAaHCOPMAaTOPbI, 3a3eMIIALLINE
KOHOeHcaTopbl 1 T.4.)

Ecnu Tpaccupyemas nmHus UMeeT 3a3eMrieHne, crnegoBaTenibHO, TeYeT TOK, U
NMeeTCst BO3MOXHOCTb TPACCUPOBKN B MHAYKTUBHOM PEXMME NPUEMHUKA.
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LINES: Non-energized DC powered

Mepepatunk T10K g%ﬁMHMK
aBTOMaTU4yeCcKun BKIHO4€EH
paboTaeT B B EMKOCTHOM
pexnme pexvmve)

e TT77 777777777777 7777777777 7777777777777

Puc. 9 [louck anekmpudeckoao rnosis JIUHUU

BosamoxxHocmu O6Hapy)KeHUFI mpaccupyemoeco obbekma

Tpaccupyembiin MakcnmanbHoe paccTosiHue MpumevaHune
o6bekT
[MpoBOAHUK 30 cm

- Besikuia pas npy Hanuuum goctyna K Tpaccupyemom fMHUA UK YacTu TpaccupyemMon
NIMHUN, PEKOMEHYETCSt UCMONb30BaTb COOTBETCTBYHOLLUMIA TECTOBbIN HAKOHEYHNK,

nogcoeauHeHHbIn K MNpueMHuky R10K (cMOTpuUTe pUCYHOK HUXE).

- I'Ipm Ncnonb3oBaHUM TeCTOBOro HaKOHEYHMKA CENEKTUBHOCTb CUIrHana 3HaunuTerbHO

nosbIilLIaeTCA.

- [aHHbI cnocob no3sonseT naeHTMdnunMpoBaTb NPEAOXPAHNTENIN, OTAENbHbIE
npoBoAa B nNyyke NpoBogoB U T.4. B aToM cnyyae ans HaMMeHbLLEero ycuneHus

CUrHana pekomeHayeTcsl KHornka YyBcTBuTenbHocTn LOW.
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JInHum: obectoueHbl nnn 3anutaHbl OT UICTOYHMKA NOCTOSIHHOIO

MepepaTtunk T10K
aBTOMaTU4ECKM
paboTaeT B pexume
reHeparopa

e TT77 777777777777 7777777777777 7777777777

Puc. 10 [Nouck npo8oOHUKa C MOMOWbK MeCcmMo8020 HaKOHEYHUKa
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3. Tunn4yHble NPUMeHeHuUs

3.1. OnpeaeneHne coCToAHUA CUCTEMbI (NOA HanNpsHKeHUeM UK
HeT).

CocTosiHue cucrtemMbl l|
' 7
: (}//
I
NMutaHue ot ceTun

NepemMeHHOro

CeeToauoaHble nHankKaTopsbl
LOAD n GEN nepepatuvka
T10K nonasbiBaioT

Puc. 11 lepedamuyuk pabomaem 8 kadecmee 0emeKkmopa COCMOSIHUS cUCMeEMbI

Mepepatunk T10K aBTOMaTn4eCKM pacno3HaeT COCTOSIHMUE NIMHUN, K KOTOPOW OH
NOAKIIOYEH.

Kak yxe ynomuHanocs B n. 1.5. ceetoanoaHsie nHamkatopbl LOAD 1 GEN nokasbiBatoT
BHYTPEHHUI paboynin pexxmm.

B ﬂpMBe,D,eHHOI;'I HWxe Tabnuue YKa3aHbl ABa BO3MOXHbIX COCTOAHUNA MHONKATOPOB.

BHelwHee HanpshkeHWe Ha Kremmax BkritoueHHbIn
CBETOAMOOHbI MHANKATOP

MepemeHHbIN TOK, 30 B +264 B, 50 'y nnun 60 Ny LOAD

MocTosAAHHbLIN TOK, UNu 3a npegenamm nepemeHHoro | GEN

TOKa
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3.2 NMouck kabenen B cTeHax, NOToONKax, nosny, 3emre, a
TaKXXe HeMcnpaBHbIX NpeaoxpaHnUTeneun

Mounck CKPbITbIX NPpOBOAOB B 06eCcTO4YeHHbIX cucTemax

MpuemHuk R10K
BKIMOYEH B EMKOCTHOM
pexume

Mepepatunk T10K
aBTOMaTn4eckn pabortaet
B peXxume reHepartopa

Puc. 12 [louck kabens unu udeHmugukayusi npedoxpaHumerss 8 06ecmoyYeHHOoU
ycmaHoske.
MNpuemMHnK 0GHapy>XnMBaeT AaNeKTpUYECKOe None oT curHana, creHepMpoBaHHOTO
nepeaaTymKom.

Mouck kabenen B cTeHax, NOTONKax, MOy M 3emrie B cMCTeMax nop
Hanps)keHnem

MpuemHuk R10K
BKITOMEH B MHOYKTUBHOM
pexume

MepepaTtunk T10K

aBTOMaTU4YECKU

paboTaeT B pexume
HAarnvavia
Puc.13 lNouck kabens u udeHmugukayusi npedoxpaHumerss 6 cucmeme rnod
HarnpsiKeHUeM.
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MpveMHUK OBHapyXMBaeT 3NEKTPOMarHUTHOE Nose OT Toka Harpy3ku nepegaTymka.

MpumeyaHue: Npu noaknoyeHnn nepegatymka Kk N (HenTpanu) po3eTkn Ha OgHOM
cTeHe u L (nMH1n) po3eTkn Ha Apyron CTeHe pacCTOsHUE NMOUCKa MOXXHO YBEIUYUT.

3.3 NMouck noBpexaeHUn kabens

NMouck pa3spbiBa kabens

L1 OFF PaspbiB
L MpuemHnk R10K
‘ / | o i BKITIOYEH B
N | g':'re”Ta” ' €MKOCTHOM
\ 1 4 B e ~trranam
|
i
|
Ro RE |
-
Mepepatumk T10K
aBTOMaTUyeCKu

paboTaeT B pexume
reHANATNNA

Puc. 14 [Nlouck mecmoronoxeHus pa3pbiea

Mocne mecTa pa3pbiBa 3N1IEKTPUYHECKOE NoJie OT nepegatvymnmka ncHesaer .

Mounck 3amMmbiKaHUA Ha 3e M-

L1 OFF KopoTkoe
o

A i 1‘

- wed CUrHaN |

aHeT

i
Ro RE i
Mpuemnmk R10K Mepepatyunk T10K
BKIMOYEH B aBTOMaTU4eCKn
WHOYKTUBHOM paboTaeT B pexume
pexume reHepartopa

Puc. 15 OnpegeneHne MecTononoXeHns KOPOTKOro 3amblKaHuWs
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Mocne MecTononoXeHns KOPOTKOro 3amMblkaHWsT SNIEKTPOMArHMTHOE More ucyesaer.
BHumaHue: Tok Hazpy3ku nepedamyuka 1 A. B cesa3u ¢ amum 8 yesnsix 6esonacHocmu
MakcumarbHoe 3HadyeHue RE meHee 50 Om.

3.4. NMNounck oTaenbHbIX NPOBOAOB, NpeaAoXpaHUTenen u T.4.

C ucnonb3oBaHueM crneunanbHOro TeCTOBOro HaKOHe4YHMuKa

JINHUK: OTKNOYEHbI UK 3annTaHbl OT UCTOYHMKA NOCTOAHHOMO

_

1067
Mepepatumk T10K MpuemHnk R10K
aBTOMaTMyeCcKu BKIIOYEH B
paboTaeT B €MKOCTHOM
pexume o

Puc. 16 [louck omdOernibHo20 rpogoda
MoacoeanHEHHbI K NPUEMHUKY TeCTOBbIN HAKOHEYHUK MCNONb3yeTcs Ans

naeHTuduKauum oTaensHoOro nposoaa. [ns gaHHoOro suaa npuMeHeHuin
pekoMmeHayeTcs HaumeHbluee ycurneHue (LOW).

C ncnonb3oBaHMeM creuunarnbHbIX TOKOBbIX Knelien

Mepepatumk T10K
aBToOMaTuyeckn paboTtaet
B PEXNME Harpysku

Puc. 17 lNouck npedoxpaHumerisi C UCrosib308aHUEM MOKOB8bIX Krieuwieu.
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TokoBble Knewm MOTYT NPUMEHATLCA AJ1d TOYHOro onpenefnieHna MeCcTtonosioXXeHnd

oTAenbHOro NpoBoAa unu npegoxpanutens. [Ana atux uenen pekomeHayeTcs
ncnonb3oBaTb HauMeHbLlee ycunenune (LOW).

Mcnonb3oBaHMe TOKOBLIX Knewen Ans nogadym cUrHana

MprnemHuk R10K
BKITHOYEH B
WHOYKTUBHOM
pexume

NPOBOASLLMIN KOHTYP I | I | | | |

Mepegatumk T10K
aBTOMaTMYECKU
paboTaeT B pexumme

Puc. 18 Tpaccuposka rnpo8odswjux KOHMypoe8 ¢ MNoMOWb MOKO8bIX Krnew,el

BmecTo HeHOCpeﬂCTBeHHOVI noga4ym curHana gnga aTon Lenu MoXxHo UCnosib30BaTh
TOKOBbI€ KIieLin, a nocrie npoBoAnTb TPACCUPOBKY NMpoBOAALLLETO KOHTYpa.
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4. TexHNYeCcKne XxapakTepUCTUKHN

4.1 NMepeparowiee yctpouctso T 10K

Batapewu 4xpa3vep AA (1.5B)
NHavkaums nogcaakv 6atapeu nmeeTcs

Nunana3oH pabo4yeit TemnepaTypsi 0°C-+40°C
Temnepatypa xpaHeHus -30°C-+60°C

Macca 280r

Kopnyc nnactmacca ABS
MabapuTtbl 80MMx50MMx150MMm

ABTOMaTUYECKOE MEPEKMOYEHNE MEXAY PEXMMAMU reHepaTopa U Harpysku B
COOTBETCTBUM C BXOAHbLIM HaMNpPsiKeHNEM.

Mepeparowee yctpoucteo T 10K B pexnme reHepaTopa (GENERATOR)

HanpsikeHne noCTosIHHOro, NepeMeHHOro Toka <30 B vnu HanpsxeHne B NNHUK

oTcyTCTBYET

Pabo4as 4yacTtoTta 10.6 k4 mogynMpoBaHHas YyactoTomn 4

My

MakcumarnbHoe HanpskeHne pasoMKHYTOW Lenu 6 Brm.s.

MakcumarnbHbIN TOK KOPOTKOro 3aMblKaHUA 20 MAr.m.s.

Mepepatrowee yctponcteo T 10K B pexxume Harpy3sku (LOAD)

HanpsibkeHne nutatowen cetn, Heobxoaumoe ans nepegaym 30 B+264 B nepem.

TOK

YacToTa HanpsbkeHust NMTaHus 45Ty 65Ty

Pabo4as 4yacTtoTta 10.6 kl'u MmoaynMpoBaHHas YactoTon 4
My

MakcumanbHoe cpegHee 3Ha4YeHne NnogaBaemMoro Toka 1Ar.m.s.

4.2 NpuemHoe yctpouctso R10K

BaTapewu 1x pa3smep 6LR61 (9 B)
NHovkaTop noacanky 6aTapeu nveeTtcs

[unana3oH pabo4yeit Temnepatypsi 0°C-+40°C
Temnepatypa xpaHeHus -30°C-+60°C

Macca 140 r

Kopnyc nnactmacca ABS
Pasmepbl 45MMx45MMx210MM

MmeeTcss mexaHnvecknin nepekrtoyaTens ans Bbibopa eMKOCTHOMO UM MHOYKTUBHOIO

pexunma.

JaTtyunk BcTpoeHHbIN eMKOCTHBIN JaTuvK Ans
rnoucka aneKkTpM4eCcKoro nosns u
WHOYKTUBHbIW AaTYMK AN noucka
3f1IEKTPOMAarHUTHOro Nons

CeneKkTMBHOCTb BxogHown nonocoson punbtp 10.6 KMy

NHaunkaTopsl Ayamno- nbe3oanekTpudeckun
rpomkorosoputens (70 ob)
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BusyanbHbIn -10-ypoBHeBas
cBeToaMoaHas NMHENHas LWwkana

UyBCTBUTENBLHOCTb kHonkvn HN3KOW, CPEOHEMN,
BbICOKOW YyBCTBUTENBLHOCTN,
noTeHUMoOMeTp A4S TOHHOW HACTPOMKN
yCuUneHna curHana
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5. TexHU4YecKoe obcnyXmBaHue

5.1 3ameHa 6aTtapeu B nepepatuuke T10K

A [Mepen TeM Kak CHATb KPbILWKY BaTapenHoro oTceka, 0TcoeanHnTe Bce
TecToBble NpoBoaa!
BbiBepHUTE BCe YeThbipe BUHTa CHMU3Y Kopryca npubopa.
CHUMUTE KPbILLKY.
3ameHunTe BCce YeTblpe 6aTtapen. ObpaTnte BHUMaHMe Ha NPaBUIbHYO MNOMASPHOCTb
baTtapen.
BuHTamu 3akpenute KpbILWKY B MepBOHaYarbHOM MOSIOXEHUN.
lMepenaTyumnk MeeT NUTaHMe OT YeTbipex LWenoyHbix 6aTapen no 1.5 B pasamepom AA .

5.2. 3ameHa 6aTapeun B npuemMHuke R10K

BbiBepHUTE ABa BUHTa CHWU3Y Kopriyca npubopa.

CHMMUTE KPbILLKY.

3ameHuTe 6atapeto. ObpaTuTe BHUMAHNE Ha NPaBUITbHYO NONSAPHOCTL BaTapen.
3akpenuTe KpbILWKY B NepBOHaYaribHOM MOSIOXKEHUMN.

[MpreMHuK MeeT NuTaHne oT oaHown wernoyHon 6atapen 9 B (IEC 6LR 61).

5.3. Ouncrka
[Ns OYNCTKM NCNONb3yNTE MAMKYHO TKaHb, CMOYEHHYIO BOAOW Unu cnupTtom. ocne
O4UCTKM Npmnbopa fante emy NOSTHOCTbIO BbICOXHYTh.

e He ucnonb3oBaTb XUAKOCTU Ha OCHOBe 6eH3unHal
e He pasnuBaTb Ha npMboOp pacTBOp ANA OYUCTKMU!

5.4. CepBucHoe obcnyxumBaHue

Mpun HencnpaBHoi paboTe Npubopa 1N ero NOBPEXAEHNM PEMOHT Npubopa
Npou3BOAUT KOMMETEHTHBIN OTAEN TEXHUYECKOro 06CnyXmBaHus. [Ana nonyyeHus
noapobHol nHgpopmMaummn obpallaiTech K Baemy aunepy.
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6 OdopmMmneHue 3akasa

6.1. CTaHAapTHbIﬁ KOMMNJIEKT NOCTaBKU
Homep 3akasza: Ml 2093

Mepepatowee yctponctaso T10K

MpunHnmatowwee yctponctso R 10K

2 TecToBbIX NpoBoAa (¢ 6e3onacHbIMU pazbeMamn «baHaH» Ha 06ouX KOHLax),
yepHble,1.5 m (ans T10K)

CneunanbHbI CeNneKkTUBHbIA NPOBHUK

TecToBbIN HAKOHEYHUK, 2 LWIT.

3axum Tnna "kpokogmn", 2 wr.

Hebonblaga markas nepeHocHast CyMka

6.2 lononHUTenbHbIE NPUHAANEXHOCTHU

Tokosble knewm 1000 A/ 1 A, d=52 mm A1019
NcnbiTatensHbii nposog, 1,5 m ans R 10K co

BCTPOEHHbLIM PE3NCTOPOM A 1067
CoeguHuTenbHbIN Kabenb ansa Knewemn A1068
TokoBble knewm 200 A/ 0.2 A, d=15 mm A1074
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