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n3seleHune

Bnarogapvm Bac 3a Bbibop Hawero o6opyaoBaHus.

Mepea, Ncnosib30BaHWEM BHUMATE/IbHO NPOYUTANTE MHCTPYKLMK, oBpaTute
ocob0e BHMMaHWe Ha NpeaynpexaeHns 1 coBeTbl No 6e3onacHocTy.

O60pyaoBaHWe 3aLMLLEHO CEAYIOWMMWN NaTEHTaMM, U Mbl OCTaBAAEM 3a
cobolii Bce npasa:

2005.1001 254 2.1
2005 rop, 1 001 254 3.6
20052002 4150,2
2005 2 002 414 9.x
20052002 414 8.5

MoxanyicTa, He NoALepKuBaliTe 060pyA0BaHME cCamocToATeNbHO. Ecany

Bac ecTb Kakue-nnbo cbomn nnm OLLIVI6KI4, CBAXMUTECH C HamuK. OTAen Npoaax:

Add: DongTing Road HeXi Distr,300222 Tianjin China. Phone:+86-22-84943756



%) RCI-601P MHTennekTyanbHbIi no3uuunoHep Tpybonpoeoaa

Grewin

[1o ncnonb3osaHuA

[na pasHbiX CTpaH M PErMoHOB Mbl MbiITaeMCA MNPeAoCTaBUTb  PasinYHble
Nonb30BaTeNbCKME HACTPOMKM Ha BbI6OP, M Tenepb 670K M3MEPEHUA 4YacToTbl M
rNy6uHbI SHEProcUcTeMbI ABAAETCA HeobA3aTeIbHbIM.

Feos Pt

Mpy OTKNOYEHUN NUTAHUA NPUEMHUKa HaxkmuTe SET REF.

KHoMKa "' KHoMKa « U3mepeHune »
TO Xe Bpema HaxkmuTe ON/OFF

per User Setup
KHOMKa ““*/BKNtounTE NUTaHME YCTPOICTBA,
NOSIBUTCA NPUBETCTBEHHbIV MHTEPdENC. Power Freq: 50Hz
He oTnyckaiiTe KHOMKY 4,0 NOABAEHUA Depth Unit: m
cneayioLLero nNoib30BaTeNbCKOro

MHTepodeica.

3.  HaxmwuTe SET REF. KHOMKa . JYctaHoBuTe YacToTy moutHocTy. [lo 50 'y nan

60 T,

4.  HaKaTb KHOMKY M3mepeHusa -+ 4Tobbl ycTaHOBUTb 610K Fy6uHbI B m (MeTp)
unm ft (dyT), BbINOAHUTE CNepyoWme fekcTBUA.

5. ocne ycTaHOBKM B TeYeHWe bosiee ANUTENBHOTO Neproaa BPEMEHUN HAKMUTE

knasuiwy On/Off “"/KHonKa oTKalouaeT nuTaHWe ycTpoiicTBa A/1 3aBepLleHNs

HACTPOMKM.
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6. Korga nutaHue BbIKNOYEHO, N0/1b30BaTe/IbCKME HACTPOMKM COXPaHAOTCA.
EC/NM Bam HY}KHO M3MEHWUTb HACTPOMKM, BbINOHWUTE Cledytolme AeincTens,
uTO6bI CHOBA U3MEHUTB €rO.

1. O6uwee onucaHue

MCNONb30BaTbCA ONA OTCAEXMBAHUA MapPLUPYTOB NOA3EMHbIX

Kabenem " MeTaNNNYeCKUX Tpy6, obHapyKeHus

Tpy60onpoBoA0B U U3MepeHus ry6buHbI, a Takke ansa

Puc. 1.1 BHewHwui Bug obopyLoBaHua
Onpepenvte Lenesoi Kabenb U3 cnesyolmx mect

Kyua Kabenen, noBpexaeHne n3oaaumnm nosmumoHupyoLero Tpybonposoga
M NIOKa/IbHbIV OTKa3 Kabens.

1.2 ®yHKUMOHaNbHbIE NepbA:

Komnac nokasblBaeT: HenocpeACcTBEHHO MOKa3blBaeT NonoxeHue Tpybbl 1 nesoe
W Npasoe HanpasaeHus.

MpasunbHOE/HENPaBUAbHOE YKa3aHMe: M3MepPEHNEe HanpaBaeHWUs TOKa
Tpy6onpoBoAa, yKasaHue pesybTaTa OTCAEKMBAHWA ABAAETCA NPABUAbHbIM UK
HenpaswbHbIM, YTO6bI M36eXaTb MoMeX IMHWUM B6IM3M OnpeaeeHHbIX YCN0BUI

YacTorTa.
N3mepeHune rnybuHbl U u3mepeHue TOKa U 0TobpakeHne Kypcopa ncTopum

WMHTEHCMBHOCTM CUrHaNa.
MonHas unMppoBan BbICOKOTOYHAA BbIBOPKA, CTabWIbHAs M HagexHas,
CBEPXBbICOKAs YyBCTBUTE/IbHOCTb, Y3Kan N00Ca NPOMYyCKaHMA NpUema, 4to
3HAYUTENIbHO NOBbLILIAET HAAEKHOCTb CUCTEMDI.

AHTUMHTEPPEPEHLMOHHAA CNOCOBHOCTb, MOXKET MONHOCTbIO MOAABAATbL
6nusnexawme paboume Kabenu, momexu B MOLWHOCTM Tpybonposoza u

rapMoHMNYeCcKne nomexu.
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MapKupoBKa kabens/Tpybonposoaa: MapKMpoBKa rMbKoro xomyta(HeobA3aTeIbHO) U

naeHTMdUKauma gatumka. MaeHtmoukauma npubopa MoXKeT A4aTb TOUHbIe pe3ynbTaTsl.

Aatumk(HeobsszaTenbHo) Ecnn mapKnpoBKa npucnocobneHuns He
NPUMEHMMA, MOXHO MCNO/Ib30BaTb MAaPKMPOBKY.

HY/IEBYIO TOUKY, CTPesiKa ByeT yKasblBaTb Ha HanpaB/eHNe TOYKM OTKa3a.
HecKo/1bKo 4acToT NO3MLMOHMPOBAHUA NOALEPKUBAIOT aKTUBHOE
obHapyKeHWe 1 naccuBHoe obHapyKeHKe.

MHoroKaHaIbHbIl BbIXOA, CUTrHANA: NPSMOM BbIXOL COEAUHEHWA, COeAUHEHME
3aXKMMa, U3nyyeHue.

MoLHbIV BbIXOZ LMbPOBOro yeuauTens nepesatinka ¢ aBToMaTUYeCKUM
cornacoBaHUMemM MmneaaHca U aBTOMaTUYECKOM 3aluToN.

BcTpoeHHan cepua AMTUIN-MOHHBIX BaTapei 60bLON EMKOCTU, NOAAEPKKA
6aTapen HelOCTaTOYHO UK JO/TOe BpeMs He paboTaeT, Koraa aBTomaTuyeckoe
OTK/IlOYEHME NUTaHUA

Kopnyc NpoYHbIi, Nerknin u nerko nepeHocumblii

1.3 Xapakrtepucrtuka:
1.3.1 Mepepatumk:
BbIBOA: BbIXOA, MPAMOro COeAMHEHMSA, BbIXOA, CBA3M 3aXKMMa (Heobs3aTeNbHO),

BbIXO4, U3Ny4eHUA, YCUNNTE/Ib MeCTONO/IOXKEHUA HEUCNPABHOCTU

(Heobs3aTeNbHO).

BbixoaHas yacTtoTa: 640 'y (cnoxkHas yactoTa), 1280 Iy, (cnoxHan
yacroTa), 10

KMy, 33 kly, 82 klu, 197 Klu.
BbixoaHaa mowHocTb: Makcumym. 10 BT, 10 peryanpyembix,

aBTOMATUYECKMX COrNAacoBaHMM mmMmnenaHca.
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HanpseHne NpAMOro coeanHeHUs: L0

150VPP. 3awmTa OT neperpyskm MKOPOTKOro 3ambikaHma. HMI: 320x240

YacToTta npuema:

- 3ddeKkTmBHanA yactoTa: 640 'y, 1280 My, 10 Ky, 33 KMy, 82 KMy, 197 Kry,

- YactoTtHas yactoTa: 50Hz/60Hz, 250Hz/300Hz

- [accuBHaA YacToTa U3/yYeHUsA: LeHTpanbHadA YactoTa 10 Kkly, 33 K, 82
Kl MeToAbl KOHTPOAA TPYHONPOBOAOB: WNPOKOGOPMATHBIN

metoz,

Y3KWUI MUKOBbLIA MeToa, MeToa, A0/MHbl UaeHTUdUKaumus

Kabena: rubkoe 3axnmHoe (HeobszaTenbHOE)

WUHTEeN/IeKTya/IbHOEe pacno3HaBaHUe U M,D,eHTMCbMKaLI,Mﬂ AaT4nKa

(Heobs3aTenbHO)
HMI: 320x240 XK-ancnnen
BcTpoeHHas 6aTtapesn: 2 x 18650 antuit-moHHan 6aTapes, cTaHAapTHbIN 7,4 B, 3,4 Ay
O6vem: nepegatumk 280x220x90Mm, npueMHUK 680x277x120mMMm
Macca: nepegatumk 2,3 Kr, npuemHuK 2,0 Kr
3apsafHoe yCTPOMCTBO: BXOA, nepemeHHoro Toka 100-240B, 50/60rw, Bbixoa DC8.4B,
2A

Temnepatypa: -10-40r pa gy ¢ Le nb c u g BnaxHocts 5-90%, BbicoTa <
4500 m
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RCI-601P WHTennekTyanbHbIN no3vumoHep Tpybonposoaa

1.4 CocraB o6opyaoBaHus:
1.4.1 MNepeaatumk:

Puc. 1.2 BHewHuWI BUA nepeaaTymnka
K-gucnnei

Knasuatypa
BbIXOAHOM nopT

3apagHoe oTBepcTUe

1.4.2 Mony4yaTensb:

PucyHok 1.4
KHOMKa NpueMHuKa

KHonka UTE

KHOMKa

KHOMKa

Add: DongTing Road HeXi Distr,300222 Tianjin China.

10.

Puc. 1.3 Knasuwum nepepatymka

KHonKa BKAtoyeH Mﬂ/BbIKﬂlOLIeHMH

NOBTOPHbIN BbIBOA,

KHonNKa ymeHbLlIEeHWA BbIXOAHOM
4acToTbl

KHOMKa yBe/NMYEHUA BbIXOLHOWM
4acToTbl

KHOMKa NOHUXXeHUA 4aCTOoTbl

KHOMKa yBenn4eHmnAa 4acTtoTbl

| 3 ¢
() 1

9 10N

BHeLHwWI BUA, NpUemMHUKa PucyHok 1.5

Phone:+86-22-84943756
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CTaHgapTHble AeTanu:
CripaBOYHbBIC YEPTEKU U Kon-
TIpoexr Hanwm. npunoxenus HOSICHUTEIIBHBIC TIPUMEYaHUs BO
TIpsiMoe MOAKITIOYMEHNE TIepeJaTInKa K
1 BBIXOTHOMY Ka0eIo 1
2 3a3eMIISIFOLINIT CTEePIKEHb 2
3. Kabenb paciiupeHus 3a3eMICHUsS -- 1
4, 3apsJHOE YCTPOUCTBO 2
1.1.1 JononHutenbHasa apmartypa:
CrpaBOYHbIC YEPTEXKHU U
Ipoekt Haunm. npunoxenus MOSICHUTEIIBHBIC TIPUMEUYAHHS [Kon-Bo
I = e T[ 1
CuHHHMI MIeCTYKIIIBHBII I TETICEeTbHBIN

1 Kabeb nMoAKIFOUeHHS IPUEMHUKA
IIPYKUHHBIN IPOBOJL
COCAMHUTEIBHBIN KaOeIb NpHHAUICKHOCTEH 1|
2 nepeaTunKa
3 MPUCTIOCOOIICHHE TTepeiaTInKa

T'ubkoe npucrnocobeHHe TPUEeMHUKA

Ycumurenb MeCTOONIOKESHUS
HeHcIpaBHOCTEH

Pama mis ONPENACTICHUS MECTOIIOI0KEHUS

7 JIATYHK

8 CTEP)KHEBOH JaTUHK

9 CTEp)KEeHb JaTUYHKa

Add: DongTing Road HeXi Distr,300222 Tianjin China.

Phone:+86-22-84943756




o RCI-601P WHTennekTyansHbIN nos3uuuoHep Tpybonposoga
rewin

2. Pexxum BbiBOAA 06LLEero curHana

B aTOW rnaBe B OCHOBHOM npeactaB/ieHbl WKWPOKO UCNOJiblyemble MeToAbl BbiBOAA
CUrHana: npamoe coeguHeHue,

M

B

KOHTpOA KaTO,ﬂ,HOVI 3aWnTbl U Apyrne HenpepbiBHble MeTannydyeckme KOHCTPYKUMU C

OPYTMMU XapaKTepPUCTUKaMMU IMHUM.

ToK OT nepefaTuMKa TedeT B 3eMJI0 Yepes TOUKY A0CTyna K Tpy6onposoay uam yepes

pacnpefeneHHyo eMKOCTb MeXAy 3a3emneHnem 1 TpybonpoBoaoOM 1, HAaKOHeL,
o6paTHO B nepesaTumk. ToK Ha Tpybe byaeT reHepupoBaTh INEKTPOMArHUTHOE MU3NyYeHue.
MpuemHUK 06Hapy)umBaeT Tpyby, nonydas MHHOPMALMIO O MarHUTHOM nose.

Mo cpaBHEHUIO C APYTMMU PEXMMAMM 3Ta MOLENb NOYyYaeT MaKCMMabHOE 3HaYeHure.

MepenaiTe TOK, YTOBbI MONYYUTb IyULLME PE3YNbTATbl UCMLITAHMI. Mbl pEKOMeHZyeM

MCNONb30BaTb YC0BUA 3TOTO PEXUMA.
2.1.1 Cxema coegMHEHNA B peXXnume NPAMOro coegmHeHns

*CnesyeT NOAKNOUYUTD KPACHYH BUAKY C 5 }KUAaMU K BbIXOGHOM
po3eTKe nepeaaTymnka

PUCYHOK 2.1 CoeaunHunTtenbHas cxema KabenbHoro xocra v
npUHag/IeRHOCTEN
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Black 2.1.2 CoeaguHUTENIbHAA CXEMA MPAMOTO

coeamHeHna CoeMHUTE KPacHbIi

Vertical dimension between ~KPOKOZAW/IOBbIN KAnn C

the grounding cable and

“pipe shou'd be over 5m o o
= — 06HaXKeHHOM MeTaNINYecKon YacTblo pr6b| n

COegMHUTE YepHbIi KPOKOAMMOBbLIA Kaun ¢

BCTaB/IEHHbIM 3a3eMAAOWMM CTepHem. Ecaun
- Red
W e e ik 3a3eMALWNN Kabenb HeaoCTaToYHO
_____________________ 0 N —
OJ/MHHBIA,  UCMONb3yhWTe  AONOJIHUTENbHOE
paclwupeHue.
PucyHok 2.2 Cnocob coeAnHeHUs HanpasaeHus

MNonoxeHune 3aszemnsatowero
CTepPXKHA

M3roToeneHme YepHOro 3azemnstowero kKabena Ha paccTosHuK 6onee 5m
oT Tpybonposoaa

BepTuKaibHO K HanpasaeHuo Tpy6bl.
He ucnonb3yiite Tpy6bl Unn apyrue Tpybbl AN 3axBaTa YEPHbIX 33XKUMOB,

4yTOObI HE MelaTb 06HapyKeHWIo LeneBol TpyObl.

[na NnpoBepKun Nomex 3a3eMAAIOLLEro CTEPXKHA U Apyrux Tpybonpososos

nog uenesou Tpyboi NpumMeHAeTCA MeToA, PaSMaLMOHHOMO 4EeTEKTUPOBAHMA.

y6eﬂ,MTECb, 4YTO coeanHeHUe xopolulee. Ecan wTyuep nmeet n3onAaunMoHHoe
NOKPbITUE UK Cepbe3HYI0 KOPPO3UIKD, ero cneayet o4YNCTUTbL nepes

UcnblTaHUeEMm, 4yTObbI 06ECNEYUTD Xopouwlee KpaCHoe coegnHeHune
KpOKO,CIMﬂOBbIE 3aXXUMbl U MeTaNNn4ecKkmne aetanun pr6

Ecnu pasHble cekuum Tpy6 130MpoBaHbl UK Mexay Tpy6oit n
GUTUHIOM M30IMPOBaAHbI, Bbl HE MOYKETE UCMONb30BATL NPAMOE

coeguHeHne. Unu n3rotoBneHmne n3onAauMOoHHbIX ,u,eTanef/'l
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INeKTpUYecKoe coeMHEHNE Nepea, UcnbiTaHnem. NpoBepbTe BbIXOAHOM
TOK NepeAaTymnKa, eciv TOK CANWKOM Mas AA TECTUPOBAHUA, 3TO MOXKET

6bITb M30/1ALMA TPYOBLI.

MpeaynpexaeHve!

MakKcvmanbHoe BbIXOAHOE HanpseHune nepeaatimka 150Vpp! He npukacaiitech
K BbIXOZHOMY 3aKMMY U LieneBoit Tpybke
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2.1.3 BeeseHue uHTepdeiica u usmepeHune HanpaKeHus Tpybonpososa

HaXmuTe KHOMKY BKNIOYEHWA/BbIKNIOYEHWUA B TEYEHUE AIUTENBHOTO BPEMEHU
OTKpoiTe nepepaTunk. Mposepka obopyaoBaHUSA

MpUHaANEKHOCTN aBTOMATUYECKUN BXOAAT B PEXKMM NPAMOro NOAKAOYEHUA.

B 3TOM peXMme YCTPOICTBO CHavana NpPoBEPAET HanpsKeHWe
TpybonpoBoaa v 0ToHparkaeT ero Ha sKpaHe:

3HaK coeanHEHUA HanpaBaeHUA U3mepeHue HanpsxeHua Tpy6onposoaa

BEiEHH TS ELRBEN
A\ N
3apag, akKymynatTopa \ ;
3\/\ HanpseHue Tpybonposoga
NEZLBE

Puc. 2.3 UHTepdeiic usmepeHms HanpsaxkeHus Tpybonposoaa

BEESITS
\

Puc.2.4 NHTepdeiic curHanmsaumm o

neperpyske

Ecnu HanpsskeHue Tpybonposoga npesbiwaet npegen 50 B, o6opyaosaHue
6yaeT NnoALepKMBaTb MHTepdENC M3MepeHUs HanpaKeHUs,

lMoKka3aTb 3HaK cMrHanmsauum CurHannsaums o

cneayrowmm o6pa30M: npesbllUeHNN HanpAXKeHnA

Add: DongTing Road HeXi Distr,300222 Tianjin China. Phone:+86-22-84943756



% RCI-601P WHTennekTyanbHbI no3uuuoHep Tpybonposoaa

Grewin

Ecnu HanpsAkeHWe HOPManbHOE, YCTPOMCTBO aBTOMATUYECKU BbIBOAUT CUrHAN
yepes HeCKO/IbKO CeKyHA. JKpaH oTobparkaertca cieayowmm obpasom

3apAg, akKKymynaTopa % B

—
HanpasneHHoe coeguHenune : — IIIIHH
|

YPOBEHb MOLLHOCTH

wil

48V BbIXO4HOE
:—>| 1280Hz 1o | Quazpmreme
BbIXOAHAA YacToTa BbIXOAHOM TOK

Puc. 2.5 UHTepodeiic npsamoro coefMHeHnn

2.1.4 Bbibop YacToThbl

{aiga
KHOMKa MOHMMKEHWA YaCTOTbl . M KHOMKa YBEAMYEHUA 4acToTbl \._~ Bbibepute yacTtoTy

nepegayn. MoskHo BbibpaTb 6 yacTtoT: 640 'y, 1280 Iy, 10 Kly, 33 KMy, 82 klu, 197 klu,

o ymon4aHuio 4acToTa BKAOYEHNA NUTaHMA coctasnaeTt 1280 lu. HekoTopble

pekomeHgauunn no Bbl60py 4aCTOTbl:

O6wme 3a3emnatowme Kabenm n TpybonpoBoabl PEKOMEHAYETCS UCMO/Ib30BATb MO
ymonyanuio 1280 lMNu. OH MOKET BbINOIHUTL 60NbLUIMHCTBO TpeboBaHMUM K

TECTUPOBAHMUIO.
BbibepuTe HU3KOYACTOTHbIE, TakMe Kak 640 'y 1 1280 Iy, ANA OTCAEKMBAHUA OJAMHHOTO NYTU
Tpybonposoaa. HU3Ko4acToTHOE pacCcToAHWE Nepeaaym,

Henerko BbI3BaTh [pyras Tpyba. 9TM ABe YacTOTbl NPEACTaBAAT COOOMN CNOMKHbIE YACTOTbI,
KOTOpble NOAAEPKMBAIOT OLIMBKY OTCAEXKMBaHMA/NPaBUAbHYIO MHANKALMIO.

O6blyHOE oTCNEKMBAHME TPYHONPOBOAOB C UCMO/Ib30BAHMEM CPELHEN U BbICOKOM

YacToTbl (10 ). 3TO pacnpeseneHme YacToTbl O4EHb BENKO,

He/Nerko BnnTbiBaeTca Apyrmmu pr6OHPOBOAaMM.

[na Tpy6 C BbICOKMM COMPOTUBAEHWEM, TaKUX KaK KOHLEBble niaBalolpme KabesbHble Kubl,
Tpy6onpoBoapl € aHTUKOPPO3WIMHBLIM MOKPbITUEM, TPybbl AnA AUTbA Noa AasneHvem u 1. .,

PekomeHayeTca ncnonb3osaTb pr6b| C BbICOKUM
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conpotusneHmem; [1na KoHLEBbIX NaaBatowmx kabenen, Tpy6 ¢
AHTUKOPPO3UIHBIM MOKPbITUEM, OT/IMBOK U T. [I. PEKOMEHAYETCA UCNO/b30BaTh

pr6b| C BbICOKMM cOonpoTuBneHneM.

YacToTa, Hanpumep 33 kl'y, 83 KMy, nam 197 Ky, BoicokovacToTHanA
n3nyyatenbHas cnocobHOCTb, HO paccToAHWe nepesaym 613Ko, Nerko
nornowaeTca Apyrumu Tpybonposogamu.

[ns HOPMasbHOro TECTUPOBAHUA Mbl PEKOMEHAYEM CHayana BblIbpaTb HU3KYHO YaCTOTY.

2.1.5 PerynnpoBsaHue BbIXOAHOTO yPOBHA

o

(et
Haxkmute KHOMKY YMeHbLUeHUA BbIXO4a “._ M KHONKa AosaBﬂeHMﬂ BbIXO4a

e ,'WOTperynMpyVlTe BbIXOo4HOM ypoBeHb (Bcero 10 ypoBHei). HUKHMI npaBbiii

Yo/l MOKaKeT HanpsXeHWe U TOK.
OTperynvpyiite BbIXOAHOM YPOBEHb B COOTBETCTBUM C Pa3IMYHbIMK TpeboBaHUAMM:
BbICOKME TOKM MOMOTatoT MPOBEPUTH CTabUNBHOCTb U TOYHOCTb.

Ecnn yactoTa Bbiwe (10 KMy, v Bbiwe) u rnybuHa meHblue (8o 1 meTpa),

60NbLLOV TOK NPUBELET K HACbILLLEHHOMY UCKaXKEHUIO NPUEMHMKA HennHelHble
N3MepeHUa OTKANKA U TYBUHbI Tenepb A0XHbI CHU3UTb YPOBEHb BbIMNyCKa.
CHU¥KeHWe BbIXOAHOW MOLLLHOCTM NOMOTaeT NPoA/IUTb Bpems paboTbl baTapeun.

2.2 PexuMm cuenneHma 3axkmma:

3TOT MeToh, NOAXOAWT ONA CNyyaeB, Korga ronble Tpybbl TPYAHO WAM He MOryT
[OCTUYb METaNZIMYeCcKMX 4YacTel M 3a3emsieHbl Ha 06OoMX KOHUaX, ocobeHHo AnA
cunoBbIX Kabenen.

Mepefaya cUrHana pexkMma CBA3M 3aKMMa paBHa TpaHchopmaTopy: cepAevHUK
3aXKMMa-cepaeyHuK TpaHchopmaTopa, 06MOTKa 3axkMma paBHA AaTYUKY OAWH pas,
uenb 3asemseHua Tpybbl paBHa BTOpomy (ogHomy o060poTy), nepeaaTymk
obecneymMBaeT nepBUYHbIA TOK, a CBA3b Mexay Tpyboit u 3emneit cospgaet

BTOpM“IHbIVI TOK. TOK CBA3M M CONPOTUBNEHME NETAN, YEM MEHbLUE CONPOTUBAEHME,
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Tem 6onblue TOK, TeEM 6onble conpoTusneHne, Tem MeHblle TOK 40 TeX Nop, NOKa OH

He byaeT obHapyKeH.

METO,CI, 3aXXMMHOM CBA3U MPOCT B UCNONb30BaHUU, HE TpEGYET 31eKTpnyeckoro
coeANHEeHNA, He BNINAKpacHbIi ugeT
HopmanbHas akcnayaTaumsa TpybonpoBoaa, CHUKEHWUE UHAYKLMU 4PYTUX

prﬁonposop,oa. Tem He meHee, TOK CBA3U MeHbLUe, Yem npamoe coeanHeHue,

<m— >

PucyHoK 2.6CoeanHuTeIbHAA CXeMa3aXKMMHOK MydTbI

2.2.2 3akaTb OTKPbLITYHO YacTb TPYObl MO CieayOWUM LWaram:

Voo LY |2
=1 ( ] ) | =—1
s . | :
_____________ g e
PucyHok 2.7 CoepMHUTENbHAA CBA3b B PEXMUME 3aXKMMa
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O6ecneuntb 3a3emneHne obomx KoHLoB Tpybonposoaa/kabens. 3asemneHne
MOXET ObITb HENPEPbIBHBIM ~ 3a3eMIEHMEM (IKPAHMPOBAHHbIM 3a3eM/IEHUEM)
WAN 3a3eMneHnem Ha 06omx KoHLax 3asemsieHune (IKpPaHMPOBaHHOE 3a3eMieHne
Ha 060MX KOHLLaX BbICOKOBO/IbTHOTO CUN0BOIO Kabensa PasnnuHble y4acTku
Kabenei/Tpy6 nam moryT 6biTb U301MPOBaHbI OT GUTUHIOB TPYE, HaM HYXKHO
3N1EeKTPUYECKM MOAKAOUNTD UX, UM Mbl HE MOXKEM UCNO/b30BaTb 3TOT METOA,
To/IbKO Ha OCHOBE Pe3y/IbTaTOB OOHAPYKEHUA NPUEMHUKA, YTODbI ONpPeaenuTb,
MOKET /1M OH OLLYLIATb CUrHaN Ha Tpybe/Kkabene. Ecam Bbl HE MOXKETe NPaBUAbHO
NpOTeCTUPOBATb, HAM HY}KHO UCNONBL30BATL APYrMe MeToAbI.

Mpu Mcnonb30BaHUM 3aXKMMa A1 3axKuMa Tpy6bl/Kabens ybeauTecs, YTo 3aXKMM NOSIHOCTbIO
3aKpbIT. Mepes, ncnonb3oBaHMEM OYUCTUTE KU, YTOObI

yﬁep,VITbCﬂ, UYTO MeXAYy KAannamu HeT HU4Yero gpyroro, Uan Kann-ato 4To-To eue

PxkaBumHa.
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2.2.3 BBEeAEHMUe UHTepdelica

Korga nepefaTumk BK/IKOYEH, OH aBTOMATUYECKM NMPOBEPAET aKCeCCyapbl U BXOAMT B

PEXUM 33XKMMHOM CBA3W. DKPAH BbIFIAAUT Ceayolmm obpasom:

3apag, akkymynatdpa

_e_

3BKUMHAA MyPTayPRHEH ocTn II
|

BbIXO4HaA 4acCToTa % 1280HZ

224 BbI6OP YacTOThI

HaxmmnTe KHOMKY yMeHbLUeHuUA

i)
M KHOMKa yBennyeHna 4acToTbl “-_.
YacCTOTbl Nepeaayun.

Bcero 5 vactoT: 640 'y, 1280 'y, 10 Ky, 33 Kl'y, 82 KH. Mo ymon4aHnio-1280 I'u.

Cnocob Bbl60pa 4aCTOTbl peXXnuma CBA3N 3aXKMMa U PEXNUM NPAMOro coegnHeHuA.

2.2.5 PerynmpoBaHue BbIXO4HOM MOLLHOCTH

il |

§
Haxkmute KHoNKy YMeHbLUEeHNA BbIXoaa . M KHOMKa ,El,06aB}'|eHMﬂ BbIXOA4a

['A-l ‘1 o o o
> .'OTperJ'IVIpyVITe BbIXOAHOU YPOBEHb (BCGI’O 10 ypOBHeVI).

ToK, cBA3aHHbIN € TPy6ONPOBOLOM, HAMHOTO HUXE, YEeM PEXKUM NPAMOTO COeAUHEHUn,
NO3TOMY UCNOAb3YITe MaKCUMYM. BbixoZ ypoBHSA.

PeXxnm cBA3UN 3aXKMma He MoXKeT 0T06pa)KaTb HanpaXxeHune n TOK CBA3U.
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2.3 Pexum usnyyeHus:

Ecnm TpybonpoBoa, He ronblii MAM He OBGHAapy)KeH [0 PacKOMOK, Ham  HYMKHO

MCNONb30BaTb PEXUM U3NTYyHEeHUA.

MPUEMHMK UCNONb3YeT BbICOKOYACTOTHbIN (0AMH Pas) U3NyYeHUe BHYTPEHHEro KOHTYpa

N3NyYeHUs, UHAYLMPOBAHHbIN TOK METaNNINYeCKOM TPYBKN-3a3eMASIOLLMI KOHTYP,

WMHOYUMPOBAHHbIA TOK CHOBa WM3/1y4aeT MarHeTmsm (BTOPWUYHBIN), @ MPUEMHUK MOKET
NPUHMMATb BTOPMYHDbIA MarHeTM3m 4ns TecTuposaHua Tpy6onposoaa.

PagmaumoHHble MeTodbl NPOCTbl B MCMNOAb30BaHUKM, He TpebyoT KabesnbHOro
coefmHeHusn, 0cobeHHO A1 0BHapyXeHuMa ronbix Tpy6. HegocTaTKom ABASETCA TO, YTO
WMHAOYKUMOHHBIA TOK Mas, ocobeHHO Koraa Tpyba rny6ske (2 m u 60s1ee).3To Bbi3biBaeT

Bce TpybonpoBoAbl WM BbIXOAHbIE CUTHAAbI W, CIAEeA0BaTeNbHO, HE MNOAXOAUT Ans

0b6HapyKeHuAa cneuunanbHbix TPY60NpoBoaoB.
2.3.1 MonoxeHune nepegatymKka Mpu MCNONb30BAHUMU PEKMMA U3TYyYEHUA YCTPOWUCTBO
aBTOMaTUYECKMU

NAEHTUOULMPYETCA KaK PEXMUM U3NydeHns 6e3 NOAKIIHEeHMA Kakux-1mbo aKkceccyapos.

OTcnexmBaHWe maplipyta TpybonpoBoAa: yCTaHOBUTE MepeaaTyuk BEPTUKaAbHO Hapg,

uenesbiMm Tpybonposogom. COOTBETCTBYET NPUEMHMKY BO BPEMA TECTUPOBAHMA.

OTperynvpyiiTe Hanpas/eHWe U NOIOXKEHWE COOTBETCTBEHHO BO Bpems TecTa.

PucyHok 2.9 [lnarpamma namepeHus pexxnuma usnyyeHus
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Mposepka Tpybonposoda: TpebyeTcA [ABa 4YenoBeKa ANA TECTUPOBaAHWA, NepeAaTink U
NPUEMHUK 419 NOALEPHKAHUA ONpeaeIeHHOro PacCTOAHUSA, NPY NepeMeLLeHnm, JONKHbI
B TOM Ke HanpasneHun. Cm. Ctp. 17.

NOTE:

/ Y6egutecb, 4to 0ba KoHua TpybonpoBoaa/Kabens 3asemneHbl, MHade

V== =

CUTHaN He MOXeT bbITb BOCMPUHAT. 3a3emsieHne MOXKeT 6bITb HenpepbIBHbIM

3a3em/ieHVem (3KpaHUpoBaHue

3a3em/ieHME) UM 3a3eMIEHNE Ha 060MX KOHLaxX (3KpaHMpoBaHue

3a3em/ieHnA Ha 060MX KOHLLAX BbICOKOBOJIbTHOTO CU/I0BOTO Kabens).
Ecnv Tpy60ornpoBoA, XOpoLUO M30AMPOBaH, 063 KOHLA HE 3a3eMJ/IEHbI, Bbl HE MOXeTe

MCNONb30BaTb PagMaLMOHHbIA MeToa. Hanpumep, HEKOTOpPble HU3KOBO/ILTHbIE Kabenwn

HEe UMeKT meTanna

SKpaHUpPOBaHME UNN IKPAHMPOBAHNE HE 3a3eMJIEHO, Mbl HE MOXKeM
MCNONb30BaTb 3TOT METOA.

ﬂ,aT'-IMK He MOKeT bbITb nomeuleH Ha MeTanIM4YeCKyo KPbILWKY Uaun

Kene3obeToH, NOTOMY YTO CUrHan byaeT N30/IMPOBaH UMK,

MepeaaTunk He TONbKO NepesaeT CUrHaN Ha Lienesoit Kabenb/Tpyby, HO TaKKe nepesaet
CWUTHaN Ha Apyrue HOCUTENM, NO3TOMY HeoBX0AMMO NoALEPHKMUBATbL ONpeaeneHHoe

pacCToAHUe mexay NPpUeMHUKOM n ApyruMmun HOCUTeENAMN.
MNepepatymk.

2.3.2 BeepeHue nHTepdeica Koraa nepeaaTynKk BKAOYEH, ECIN HET aKCECCYapos,
OH aBTOMATU4eCKM BXOAUT B

pexum nsnyyenus. UHTepoelic gucnien BuIrNaanUT creayrowmm obpasom:

3apag akkymynatopa  — |

—— ypOBeHb

MapKMpOBKa PaAMOBbLIXGEED @ODO ll ”H &— mowHoctm
1 | I

—>| 33kHz

BbIXOA4HAA 4acCToTa

PucyHok 2.10 [lnarpamma U3mepeHunsa pexxmma usnyyeHns
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2.3.3 BbIbOp YacToThI:

{ L
KHOTMKa NOHMXEeHMA YacToTbl . /M KHOMKa yBe/IMYEHMA 4acToThl *../ BbibepuTe YacToTy

nepegauu.

Bcero yeTbipe yactoTbl: 10 Kl'y, 33 Ky, 82 Kl'y, 197 Kl'y,. YacTtoTa No ymonyaHuio
coctasnset 33 Ky,

Bonpocsl, TpebytoLime BHUMaHUA:
BblCOKas YacToTa UMEET XOPOLWMIA MHAYKUMOHHDBINA 3GEKT, HO KOPOTKOE
paccTosHWe PacnpoCcTPaHeHus, JIErKO BbI3BaTb CUTHas B ApYyrue KaHasbl.

HM3KOYaCTOTHOE PacCTOsIHME PacnpPOCTPaHEHWs, HENIErKO BbI3BaTb MOMEXMU,

HO 3 EKT UHAYKLMMN HE OYEHb XOPOLL.

[ns o6HapyKeHna Tpy6 C BbICOKUM CONMPOTUBAEHMEM, KOTAA TPYAHO
reHepupoBaTb NPaBWJIbHbIN CUTHA, CleayeT BbibpaTb BbICOKOYACTOTHbIN

CUTHanAN.

2.2.4 PerynupoBaHne MOLLHOCTH

Ha*KmuTe KHOMKY YMEeHbLUEHUS BbIXO4a =M kHonka nobasnieHna Bbixoda

o | o o o

/OTperynupyiiTe BbIX0aHOM ypoBeHb (Bcero 10 yposHei).

Mcnonb3oBaHue 6onee HU3KOro BbIXOAHOIO YPOBHA YMEHbLWMUT UHAYKLMIO APYIUX
TPpy60ONPOBOAOB U COKPATMT PaccToAHNe NpuemonepeaaTymKa.

Ecnn obHapy»eHbl rny6okue Tpybbl, peKOMeHayeTcs YBeMYNTb YPOBEHb NPOM3BOACTBA.
rlOCKO/'Ibe nepegatynk He MoXXet O6Hapy)'KVlTb n 0T06p33MTb 3Ha4yeHue TOKa,

MHOYUMPOBAaHHOIO pr6OI'IpOBO,CI,OM, OH [0J1XKeH 6bITb NOBTOPEH B COOTBETCTBUU C

3dpdeKTom 0bHapyKeHus.
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3. Cnocob nepegaum curHana obHapyxeHus Kabens

OTcnexmBaHue nyTu Kabena n naeHTMPMKauma Kabena ABNAIOTCA BaXKHbIMKU GYHKUMAMMU
TecTMpoBaHua Tpybonposogos/kabeseit. Mo CpaBHEHWUIO C OAHOW WM HeMpepbiBHOW
METaNINYECKOMN TPYOHOW KOHCTPYKLMEN Kabenb COCTOUT U3 HECKOJIbKUX CEPAEYHUKOB U
MeTasIMYeckolt BpPOHU. ITU CTPYKTYpPbl U UCMONb30BAaHME PasHbIX, TaK YTO CUrHaAbI
NPUMEHAIOTCA NO-Pa3HOMY, pasHble CNocobbl NOAKNOYeHUA ByayT co3fdasaTb pasHble
3/1eKTPOMArHMTHbIE NOAA, YTO NPUBEAET K PA3/IMYHbIM pe3ybTaTaM UCTbITaHWUNA.

MoaTomy B 37O rnase 6ygeT NpeAcTaBAeH OAMH 33 APYrMM METOA nepesayv curHana

obHapyKeHus Kabens.

Ninnu. 3.1 MeToga nepegayn curHana MepTeoi NMHUM

/ 2% L77 777 777
7T ///U ///l l / KK / J} U

PucyHok 3.1ME€TO/[, 3a3eM/1IeHNA NPOBOAHUKa

3.1.1 OcHoBHOI1 cNocob coeanHeHWA: NPOBOAKA-3a3eMNAIOLLAA NPOBOAKA-3a3EMAIOLLAA NPOBOAKA-
Ny4LWwmit cnocob coeguHeHns AN OTCEXKUBAHUA MepPTBOM KabenbHOW IMHUK U naeHTudMKaLmmn kabens.
OH byaeT B N0NIHOWM Mepe UrpaTb B GyHKLMM 060pya0BaHMA, YTOObI AOCTUYb MAaKCUMYMa.
AHTUMHTEepPdEPEHLMOHHAA NPOU3BOANUTENBHOCTb. CM. PUCYHOK 3.1 HUxke

Add: DongTing Road HeXi Distr,300222 Tianjin China. Phone:+86-22-84943756



Q\w RCI-601P MHTennekTyanbHbIi No3uuunoHep Tpybonpoeoaa

Grewin

W 3azemnsaowmii nposoa. Bosbmute xopowuii NPOBOAHUK KPacHbIM KAUMOM, 3aKpenurte
3a3eMAAIOWMIA CTEPIKEHDb YEPHbIM 3aXKMMOM M COeAMHUTE APYroii KOHel, NPOBOAHMUKA C
3a3eMNAIOWMM CTep)KHem. Ha apyrom KoHue Kabens BCTaBbTe KUY M 3a3eMAAloLuiA

CTepXXeHb B 3a3emneHune.

MpuMmeyaHune: UCNoNb3yhTe 3a3eMNAIOLWNI CTEPKEHD, HE UCMNOIb3YATE 3a3EMAIOLLYIO
ceTky! Ha gpyrom KoHue npoBoAa MPUMEHAETCA 3a3eMAIOLWNIA CTEPXKEHb, KOTOPbIN
LO/MKEH HAXOAUTLCA AaZIeKO OT 3a3eMJIAKOLLEN CETKM. B NpoTMBHOM ciydae obpaTHbIN

NOTOK 3eM/11 MOBNUAET Ha Pe3y/ibTaTbl UCNbITaHUNA.

ToKk noctynaeT oOT nepeAaTuMKka, MpoOTEKaeT uYepe3 [AMCTaNbHbIA MNPOBOAHUMK WU
3a3emnseTca, a 3aTem BoO3Bpawaercs o6paTHO B nepefartyvk. ITO coefuHeHue
MO3BOJIMT MPUEMHMKY BOCMPUHMMATb YETKME W CWbHbIE CUMHaNbl OAA WHAMKALMK

OLUMBKM OTCNIEKMBAHUA YCTPOMCTBA.

Korga curHan npoTekaeT uyepes3 XOPOLWO M30AMPOBAHHbLIM MPOBOA, OH He TeyeT B
cocefHue Tpybbl, 0ocOBeHHO Yepe3 meTannnyeckne Tpybbl, 1 0COBEHHO NOAXOAUT ANs
OTCNEXMBAHWUA MYTU B CAOMKHbIX yCnoBuAX. Kpome TOro, uv3-3a 3asemneHus kabens
HanpsyXeHWe cUrHana, NpoTeKaoLLero yepes Kabenb, HU3KOe, He ByAeT MeLwaTb Apyrvm

npubopam.

Mn3-3a pacnpe,u,eneHHoﬁ €MKOCTU mexay nNpoBOgHUKOM U 3emnent TOK pacnagaeTca c
3TOro0 KOHUa Ha p,pyrot"/'l KOHeU, HO ecnm 3a3em/sieHune xopouwlee, TOK YyTeYku 6y,u,eT

He60bWNM U HE3HAYUTEIbHbIM.

HepocTtaTtkom 3TOro meToza coeguMHeHUs ABNAETCA TO, YTO emy Heobxoaumo
OTKNIOUYUTb 3a3eMAstoLLMe NPOoBoAa HAa 06oMx KoHLAx Kabens u, Kak npeacTasnseTcs,
C/INLKOM C/IOXHO. 3.1.2

060/104€e4HbI cnocob

Kak nokasaHo Huxe. 3.2 B yepTexe 3aszemnsiouime kabenu B 060mnouke 6GrmxHero koHua

kabens ocnabneHbl, HyneBble 1 3a3emnsioLme kabenu HU3KOro HanpPsKeHNs Takke
ocnabneHbl, 060104Ka ANCTanbHOro KoHUA kabens 3asemneHa. 3aTeM curHan nogaertcsi
mMexay obonoykam
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Kabenb v 3a3emnatolumii ctepeHb (6e3 3azemnstoLLeit cet), yaepKusatowmii Npososg,
MoaBelwmBaHme B Bo3ayxe. TOK UCXOAMT OT Nepeaartymka, a 3aTem TedeT yepes 060/104Ky,

JocTurHmTe Apyroro KoHua 3emMnu, a 3aTem BepHUTECH B NepeaatymK. Takum obpasom,
byner

HeT akpaHMpOBaHUA, CUIBHOTO CUrHANA Ha 3EMJTI0, XapaKTePUCTUKMN CUTHANA ACHBI.
Kpome Toro,

M3-3a HannumA pacnpep,eneHHon €MKOCTU CUTHaN 3aTyxaeT OT H6MKHEro KOHLA 0

Ao X ///']u ///kt v K( ALt Jj/// Hrd

»

PucyHok 3.2
[McTanbHbI KOHel,

MoTeHuManbHan npobsema C 3TUM METOAOM MPOBOAKM 3aK/KOYAETCA B TOM, YTO ecau
060/104Ka C/IOMaHa, TOK MOKeT ObiTb 3a3eM/IeH B TOYKE PaspbiBa, TaK UYTO MPUHATHIN
CUrHa/ BHe3anHo najaeT B TOUKE pa3pbliBa B 3aBUCMMOCTM OT CONPOTUB/IEHUA
333em/IeHUA B TOUKe paspbiBa. 3.1.3

MeTof ha3oBbIx 0605104eK
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Puc. 3.3 Metop ¢asoBoit 060n04kM Kak MokasaHo Ha pucyHKe 3.3 Bblle, CUrHan
nogaetca mexay ogHodasHbIM Kabenem u
060/104KOM, TAK YTO ANCTaHLMOHHAA pasa 1 060104Ka MOTyT ObITb 3aKOPOYEHbI TaK,

4yT06bl 062 KOHLA 060/104KM BbINN 3a3eMAEHDI.

Ecnm ectb kabenb, TOK TedeT OT MepeaaTinka K NMPOBOAHMKY M BO3BPALLAETCA yepes
060104Ky M 3a3emsieHue. MOCKOMbKY 060/104Ka MMEET HWU3KOe COMPOTUBAEHWE W
BbICOKOE COMPOTMBAEHWE 3a3emneHun, 6onbluas 4acTb TOKa 6yaeT BO3BpalyeHa

06paTHO Yepe3 060/104KY, U TOSIbKO HEGOIbLIONM TOK ByAeT BO3BPALLEH Yepes 3emto.

MOCKONbKY TOK MPOBOAHWKA M TOK OBO/MIOMKM NPOTMBOMOJIONKHDBI, PasHULA pPaBHA
BMPTYaNbHOMY  TOKY, KOTOPbIA FeHepupyeT 3/EeKTPOMArHUTHbIM  CUrHan  Ha
onpeseneHHoOM paccToAHUM. ITO 3HAaYEHUE PAaBHO TOKY COMPOTUBIEHUA

Yepes 3emnto. TOK Takke reHepupyeTcsl aNeKTPOMarHMTHbIM U3MyYeHneM 1U3-3a UHAYKLK

KOHTYypa NpoBOAHUKA U 060MN0YKM 1 KOHTYpa 060no4ukn. KoHeYHbIM adhdhekToM sBnseTcs
BEKTOPHOE CYyMMMPOBaHWE BUPTYarnbHOro Toka, paBHOrO TOKYy CONPOTUBIEHUSI
3a3eMMSIILLEro KOHTYpa U MHOYLUPOBAHHOMY TOKY. B pa3HbIX yCroBUSX MarHUTHOrO Noss
BUPTYarnbHbI TOK COCTaBMsSIET BCErO HECKOMbKO NMPOLIEHTHbIX NyHKTOB A0 20% OT Toka
BrpbIicka. Ecnn ecTb Apyrve ognHakoBble kKabenu nyTu (C TEM Xe KOHEYHbIM MOSNIOXEHUEM),
pednitoke OyaeT LWyHTMPOBaTLCS Yepes 3Th kabenbHble 060no4ku. Hanpumep, ecnu B
OQHOM ¥ TOM Ke MyTU UMeeTcs Tpy kabensi, obpaTHbI TOK 060MN0YKM Kaxaoro kabensi
coctaBnsieT 1/3. BupTyanbHbli TOK NONOXUTENbHBIN, OKOMNO 2/3 ToKka BrpbIcKka, a

Brmsnexalumn Tok SBNsSeTcst naccmBHbIM, okorno 1/3. CM. PucyHok Huxe. 3.4
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YMHbII no3umumoHep Tpybonposoga

PucyHOK 3.4 BHelwHWi addekT: 2/3 |

MeToga ¢a3oBoit 060104KM NPOCT B NPOBOAKE, HE HY}KHO 0CNabAAaTb 3a3eMNAOWM I
Kabenb. O4HAKO, KorAa HECKO/IbKO Kabenel NpoKaablBAtOTCA Ha OAHOM U TOM Ke NyTH,
pasHULLA CUTHANOB MEXKAY Pa3IMYHbIMK Kabenamm He BygeT 601blWOoN, U amnanTyaa
CUrHana byaert TpyAHO OT/IMuKTb. Mpy NpoKNagKe ogHOro Kabensa sadpdeKTUBHbIN TOK
pe3Ko nagaeT, CUrHan cnabbii, 3GGEeKTUBHDLIV TOK COAEPHKUT MHAYLMPOBAHHbIN TOK, a
uenesow Kabesb UMeeT Ty e Gasy MHAYLUMPOBAHHOIO TOKa, YTO U cocenHAn Tpy6a. Ecam
Bbl MCMO/b3YETE CIOXKHYH YACTOTY, MOXKET BbITb TPYAHO YCTPAHUTL
NHTEPdEPEHLMOHHbIN CUrHAN B COOTBETCTBUM C TEKYLLMM HamnpaBieHNeM.

Signal amplitude r\mmm

”\/’“Z@OO <>§:>

3.1.4

$azoBo-¢pazoBbIn meTop,
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PucyHok 3.5 dazoBo-hasosbivi meToq

Kak nokasaHo Ha pucyHke

3.5 Bblwe, curHan IN mexay AByMs hasaMm MHXEKLMOHHOrO kabens 1 KoHLamu KOpOTKOro
3aMblkaHus kabens. [Byxda3sHblin kabenb npeactasnset cobot BHYTPEHHIO BUTYO hopMy C
OMHAKOBbIM TEKYLLMM 3HaYeHNeM, HO B MPOTMBOMOSIOXHOM HanpasrieHnn. XoTs oHu 6rmnsku
APYr K ApYrY, paccTosiHe Mexay AByMs hasamu 1 NPUEeMHO KaTyLIKOM He CUMbHO YMHbIM
nosuuuoHep Tpybonposoaa3aeck 6yaeT NPOTUBOMONOXHOE HanpasneHue. OgHako n3-3a
pasHbIX PACCTOSHWIN HaNPSXXEHHOCTb MarHWTHOrO NONs He 0AMHaKoBa, NO3TOMY 6OMNbLINHCTBO
yacTen 6yayT OTMEHeHbI. 3-3a akpaHMpOBaHUSI METanNM4eckor 060M0YKN KOMMOHEHT
6anaHca ocnabnseTcs u B KOHEYHOM UTOre MPUHUMAETCS YCTPOMCTBOM. M3-3a ckpydmBaHus
curHan 6yaeT pacnpocTpaHsATbCs B TeHEeHME ANUTENbHOTO BPeMEHW Mo MEPE U3MEHEHUS MyTH
kabens n M3MeHeHuUs LMKNa u HanpaeneHus.B TeyeHne umkna ckpyymBaHns BHELIHUIA NMOTOK

n3nyyeHusi ByaeTt NonNHOCTLI0 KomneHcpoBaH 360

HenpepblBHblE M3MEHEHUS, OTCYTCTBUE MHAYLIMPOBAHHOIO TOKa B 0600YKe.
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The both ends of the cable sheath should be grounded, or the coupling current

will decrease while grounding resistance increases.

We can not use the clamp coupling method if the both ends are not grounded, or

the sheath is broken.

Clip the cable

As below fig.3.6 shows, this method is useful for the detection of common three-
phase power cable. Connect transmitter output with clamp and use the clamp to
clip the cable (not clip the part above the grounding line). The clamp equals to
transformer primary, cable metallic sheath-earth loop equals to secondary (single-
turn). The coupling current is related to the loop resistance. The smaller resistance,
the bigger current.

The cable current from clamp coupling is small. To strengthen detection effect, we

suggest choosing big output level.

Attention:live cable

y

Grounded busbar

Fig.3..6 Clamp coupling method 1 (to clamp the cable)
Clip the cable sheath grounding line

This method is useful for detection of ultra high voltage single core live cables. Because it has
strong power current flows the cable phase, and it has no three phase offset effect like the
three-phase cables. If we clamp the cable itself using the Clamp, it is easy to have magnetic
saturation and signal is not transmitted. That is why we need to clamp the sheath

grounding cable.
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Such single core cable sheath will crossing connect at some distance, the signal also
will flow from one phase sheath to an other sheath. Notice it when detection. For
three cores belted cable, if not suitable to clamp the cable, clip the cable grounding
line is also useful. But during some special situation, this will make signal feature

unpredictable variation.

3.2.2 Null line/Ground line/Shield Injection method

Attention:live power cable

Fig.3.7 Clamp coupling method 2

(to clamp the cable grounding line)

This method is used for detection for the live low voltage cables, because most of the
low voltages shield is not grounded, or the shield is not continuous, or it is not very well

grounded, we can not use Clamp Coupling method.

This method no need to modify the cable, and because inject the high frequency, it will

not effect the running line.

At the operator end, clip the null line, grounding line or shield with the red clip, and the

black clip to the grounding rod. It is as Fig. 3.8 shows.
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Black

‘ T Grounding line perpendicular tothe cable

\ and at least Sm away from the cable

}Gmunﬂmg Nl Phase conductar

Uve cable,caution

.
B
740 |,
5
X o} [ARY
[

Sy

Fig.3.8 Null / Ground / Shield Injection Method

NOTE: The cable is live, there is power, the operator needs to be competent

/ to do this work for cable connection.

Please do connect the Transmitter at the operator end. If inject signal in the

transformer end, signal will be injected in all the outlet cable and difficult

to distinguish the target cable.

The position of the ground rod: it should be at least 5m away from the pipe

or cable, and keep the black cable perpendicular to the suspected pipe path.

If the null cable is not grounded at the operator end, please preferentially

use Null to inject signal.

The shield maybe discontinuous for the low voltage cable, if the signal injected is

too weak, or the signal is interrupted during the detection, we can use the

Null/Ground method to inject signal.

When we detect the live high voltage cable, the signal is very weak or we can not

receive signal using clamp coupling method, this shows that the shield

ground resistance is too high at the double ends, for this condition, we can use
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RCI-601P INTELLIGENT PIPE LOCATOR

Shield to inject the signal.

For single conductor ultra high signal live cable, sometimes the clamp

coupling method maybe not effective, we can use Shield Injection method.

4. PIPE ROUTE TRACING

4.1 PIPE ROUTE TRACING (PATH TRACING)

4.1.1 Select the proper signal transmitting method

Choose proper method to inject signal to the target cable according the description
of chapter 2&3

4.1.2 Use the internal loop of Receiver to trace the pipe

It is not necessary for the Receiver to connect any external sensors for the tracing, the
default is Internal Loop Induction method.

Receiver interface introduction 4.1.3

Long time press On/Off/Mute button t /, power on the receiver. Screen display as below:

Signal amplitude bar

—— | Signal amplitude percentage
Conip 65% 8 plitude p 8
Phase dial |

]j Real-time depth

T \—
1. 20m

P Real-time current

Battery > ama |
b geal Gain
]

4.1.4 Setting receiving frequency

Press frequency decrease button ' and increase button ™/ to select the receiving
frequency. Make sure same transmitting and receiving frequency.

Below frequencies for selection: 640Hz,1280Hz,10kHz,33kHz,82kHz, power frequency
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50/60Hz, power frequency harmonic 250/300Hz, RF 33kHz frequency band, RF
82kHz frequency band. Default 1280 Hz.

4.1.5 Select mode

Press Mode button - to choose wide peak mode, narrow peak mode,
null mode or history curve mode.

Wide peak mode:

In the wide Peak mode, the signal right above the cable/Pipe Is the
strongest. The advantage for this method is with high sensibility,
and wide range; the disadvantage is that it responding curve
changes slowly, and not easy to tell the parallel cables.

Narrow peak mode:

Similar to the wide Peak method, it has sharp responding curve,
easy for parallel cable/pipe detection; the disadvantage is that it

has low sensibility.

A= E D

Null mode:

The signal just above the cable/pipe is weakest, and it changes

Fig.4.2 Different mode mark
rapidly besides the cable/pipe. The advantage of this method is

that it is easy to precisely pinpoint; the disadvantage is that it has low anti

interference ability.

History curve mode:

Record the signal amplitude history curve under the wide peak

mode. It will record and distinguish the signal variation along

with time-varying. It applies to phase-phase short circuit fault detection.

Record the signal amplitude history curve under the wide peak
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mode. It will record and distinguish the signal variation along

with time-varying. It applies to phase-phase short circuit fault detection.
Amplkude Response // 4 \\\ Amplitude / ; 3
curvs Response /

/ N
/ \\ / \\
/" Amplitude \ / N
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Fig.4.3 Signal responding under different mode

4.1.6 Adjust gain

Press Gain button to display ETILEYE on the up left corner to do automatically gain

adjustment. It means the current signal amplitude is automatically adjusted to 60%.
Basic on the auto gain, it’s also support manual gain adjustment. Turn the knob to do
fine adjustment, and there will be gain value and actual multiple display on the bottom
right corner.

4.1.7 Pipe tracing according signal amplitude (traditional method)

We need to begin to locate the pipe at the Transmitter side but not be effected. Use

the clamp method and radiation method. The transmitter will

interfere the detection if the distance is too near, so we need to keep some
distance. The interfere is related of the transmitting power and frequency. The

bigger power and frequency the stronger interfere.
Narrow peak mode:

The minimum distance between the Transmitter and Receiver needs to be determined

by experience, normally 5m for the Clamp method and 20m for radiation
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method.

Use the Peak mode (Wide Peak or Narrow Peak) to find the point where signal is
strongest, and begin to trace the cable/pipe at this point. Swing the Receiver, the
signal amplitude will change as Fig. 4.2 shows, follow the peak position (highest
point at Peak mode) or null position (lowest point at Null mode), till we get the

route of the cable/pipe.

Use Null mode, we can quickly locate the trace, the weakest point is right above the
pipe, at the both sides of the cable/pipe, the signal will increases obviously. But
because Null mode is easy to be interfered, we need to change to Peak mode after

some time to ensure the tracing result. L

4.1.8 Compass oriented quick tracing method A ?
(new method)
When transmitter near the pipe above, compass in /

the middle of screen will directly display the pipe

= o
position below the receiver and with a middle arrow | jm

points to the pipe. If receiver right above the pipe,

the arrow will change to a dot. This function will do quick trace for the underground pipe.
Check The arrow direction, if arrow points to right it means the cable is in the right position
and should to move to the right, otherwise move to the left. If arrow changes into dot and
arrow direction changes even left/right move a little , the receiver should be right above

the pipe Fig.4.4 Compass function demonstration

Attention: If weak signal or high interference, maybe no dot appears. Then should

consider the arrow direction variation.
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NOTE: Now matter faced to the pipe end or transmitter, the arrow will
/ all point to the pipe.

If nearby pipe has strong signal, and the receiver is near, compass still
indicate but please notice, this will display the nearby pipe but not the target
pipe.

If nearby pipe has large interference, the compass will has deviation. If need
accurate position, please refer below the 3rd segment Accurate positioning.

419 Anti error tracing (Correct/ Error tracing)

The nearby pipe usually has lower current than the targeted pipe when detecting, but
the response of the Receiver also has some connection to the depth of the pipe/cable, if
the targeted cable/pipe is deeper than the nearby cable/pipe, it will be difficult to tell

which one is having lower current.

Through test the current phase position will have correct/error indication and achieve
the Correct/Error tracing function.

Use the Correct/ Error function, the work frequencies should be 640Hz/1280Hz. If use

other frequencies, the device will not display the phase dial.

When we use Correct/Error indication function to detect the cable/pipeline, the Receiver
will real-time measure the current phase, and compare it with the reference current
phase. This process of measuring and recording current phase is called Set Reference.

This value will not be lost even the Receiver is switched off.

On the position near transmitter but not interference (for example,5-10m distance), detect

the target pipe position. Above the pipe back on the transmitter and face to the

pipe end, press Set Ref. button ! the flash indication will appear on the top left

corner W4 to check whether need to do phase zero set. If press other
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button to exit, if press Set ref. button again it will display
prompt set reference finished and current phase zero. Now the phase dial
pointer point to the right above and the degree under dial become to 0°,
The current phase measurement after set reference take this as standard.

If need to detect other pipe, should to set reference again.

During the process of detecting pipe, check phase dial and if almost the pointer points
above, it means device above the target pipe. If pointer always points to below and

appear ?” mark, it means tracing nearby pipe. Refer below Fig.4.5

92
/(T 3\ A,.(I;\ b
25 (1)
Se i B% 3 . ¥

5" 176
ﬁ? I@]

Targeted Nearby
Cablefpipe CablafPipe

Fig.4.5 Correct/ Error indication

The nearby pipe signal amplitude maybe big or small and also will have compass indication.

Emor tracing

|
Fig.4.6 Intelligent tracing demo.
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4.1.10 Use audio for tracing assistance

The speaker will output audio to real-time reflect the current signal strength. It’s some

help for the tracing. But we still suggest the compass function to do a quick pipe tracing.

1)

Press Power switch/ mute button '/ to open or close the speaker. The power on

default mode is speaker closing.

4.2 ZONE DETECITON

In order to avoid the damage of the cable/pipe, we need to detect whether there is
unknown cables/pipes in this area before excavation. For the area detection, we can use

Passive Detection and Radiation methods.

4.2.1 Passive detection

For Passive detection, the Transmitter is
not necessary. Adjust the frequency of
the Receiver to Power or Radio, and the
Receiving mode is Wide Peak or Narrow
Peak. Then search the area in grid and
observe the history curve, there will

have amplitude response on above the

cable/pipe, record the result and mark

on the ground. Refer Fig. 4.7 Fig.4.7 Passive zone detection
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Power method: the Receiver will receive the power or 5 harmonic signal magnetic

radiated by the cable/pipe, this is especially useful for the detection of live power cables.
Part of other cables/pipes can also be detected using this method because of the
existence of power induction current. So we can not say that the cables detected using
Power Method are all power cables. Power frequency receiving frequency is 50Hz and
250Hz, or 60Hz and 300Hz. It will be different if different countries or zones. We also
offer customized , refer the part Before using.
Radio method: the pipes can receive the radio magnetic and secondarily radiate it again.
So we can use this method to detect part of the cables/pipes that has no power current.
For different signal, the radio frequency has three frequency brands,10KHz @ «10k=
33kHz @ <33k and 2Kz (@ -eako

NOTE: Using Power or Radio method for receiving, except the power frequency

/ fundamental frequency, device doesn’t support compass indication and real-

N

time depth measurement.

In passive detection, the adjustment of gain is very important. The response is

strong even if the gain is low when the signal is strong; but it needs to tune to

high level if the signal is weak. The strong signal pipe detection will distortion
under high gain, but it can be suppressed after checking the marked sign.
Please note that whether it is Power or Radio, we can not ensure all the

cables/pipes can be detected.

4.2.2 Radiation method

For this method, we will need the Receiver and
Transmitter, and at least two operators. Please
make sure the target zone and the possible

directions pipe crossing, set the working mode of
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the Transmitter to Radiation, and select same frequency for the Receiver and Transmitter.
One operator controls the Transmitter and one operator controls the Receiver, keep the
direction of the Transmitter and the Receiver perpendicular to the cable/pipe. The two

Fig.4.8 Radiation zone detection

operators should keep distance for 20 meters, and move simultaneously at the direction
perpendicular to the cable/pipe. When the Transmitter passes the cable/pipe, the signal
will be inducted into the pipe and the Receiver will receive signal. Observe the receiver
responding and mark on the ground when peak responding above the pipe. Refer Fig. 4.8
After detecting the area in one direction, the operators needs to exchange the position
of the Transmitter and Receiver, and search the area again in opposite direction. If

possible, the operators need to detect the area at all possible direction.

Mark all the positions of the cable/pipe, put the Transmitter above the pipe, use the

Receiver to trace each cable/pipe.

Radiation method is the most reliable method for area cable/pipe detection, but limited
to the radiation method itself, i.e., the cable/pipe must be grounded and the concrete

with metals can not use, we can not ensure that all the cables/pipes can be detected.

4.2.3 Comprehensive Detection

Different detection method has its advantage, but it also has its limitation, the operator

needs to try more methods to ensure the reliability.

4.3 PRECISE POSITIONING

Compass method will have deviation if interference or nearby pipe effect.

If need o do the following to increase the location accuracy, we suggest to use below

manual measurement method by PEAK or NULL method.

Keep the Receiver perpendicular to the suspected cable/pipe, find the

position where there is strongest response.
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Don’ t move Receiver and rotate it, to find the angle that has the strongest response.

Keep the angle, move the Receiver left-right, find the point has the strongest response,

mark it.

Repeat the above steps if possible to improve accuracy. Refer below Fig. 4.9

Fig.4.9 Precise positioning
Use the Null method to find the point where has weakest points, and mark them.
If the positions we get using Peak or Null are the same, then the positioning is accurate. If not,
it shows that there is nearby cable/pipe interference, we need to do the correction. In Fig.
4.10, the Null position and Peak position is at one side of the cable/pipe, while the actual

position is at the other side, it is at L/2 position to the Peak position.

4.4 DEPTH MEASUREMENT

4.4.1 Auto measure the depth and current

When the receiver distinguish the position mainly above the pipe, press to do real-time

depth and current measurement. Display as below:

Dot covers the pipe 65% Display real-time depth
bl il o S
pipe is up-down direction & current
T
1. 20m
'IL
Phase pointer points 5 23mA
to the upward d
X ¢20dB
i 1280Hz b b
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Fig.4.11 Real-time depth and current measurement

There’s a dot in the middle of compass position and the dot covers the pipe, it means the

receiver is mainly directly above the pipe.Pipe is mainly up-down

direction, it means the detection direction is mainly conform with the pipe direction.

The phase dial direction is not the prerequisite of real time depth. But when under the 640Hz

& 1280Hz frequencies, the phase pointer points to upwards

means correct tracing and above the target pipe(not above the nearby pipe).

Under other frequencies there’s no phase pointer. When it deviates the pipe right above,

the real time depth and current display will disappear.

If screen upper right display , it means transmitting signal is too strong and

receiver saturation distortion. Press = button to reduce the output level. If saturation
distortion, the real time depth measurement and press depth measurement are all
invalid.

Set depth unit as m or ft (Check P1 before using).

To get a more accurate and stable testing result, press measure button % to do long
time average measurement. Press measure button and screen will display waiting
mark “, about 2 sec. Later it will display the measured result and disappear

after 2 sec. Display as below Fig. 4.12

25mA 1 18m One key depth

=
_/ BT \
1. 20m

One key current ol
230

measurement

20dB

measurement i 33KkHz o 2048
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NOTE: Loudspeaker output will have slight interference to the real time depth

/ measurement. So if possible, please make it mute.

| Vot

To verify the depth: put the Receiver on the ground, and measure it, put the Receiver 0.5m to

the ground, if the depth difference is within 0.5m, then
the measurement is correct.

When passive detection(except the power fundamental frequency ), we can do real time depth and

current measurement. One-key measurement is operable

but result is not very correct. Only for reference.

If use Radiation method, the accuracy will be lower than the Direct Connection method or Clamp
Coupling method. If must use Radiation method the distance

between the Transmitter and Receiver should be at least 20m.

Try not to measure near the turn or T joint as possible, at least 5m far from it The

measured result is from the bottom of the Receiver to the core of the

cable/pipe, please note that the whole cable/pipe is nearer, especially when the
cable/pipe diameter is big.
Nearby pipe interference will make the depth measurement deviation

increase,even not reliable. Then we can use the accurate locating to distinguish
whether it’s possible to use the auto measurement. If the peak point is
coincident with the null point, the depth result is credible. If not, there’s nearby
pipe interference. And the data bigger,the measured deviation is bigger.

Use the current to help us to analyze the cable/pipe condition. If we apply a signal to the

targeted cable/pipe, the current will decrease as the distance

increases, this is normal. But if there is a sharp decrease, it may have the follow reasons:
one is that there is T joint the current is shunted. Another condition is that there is some

damage to the shield.

The current value measured above is based on the depth is correct, if the depth is

not correct, the current will not be applicable.
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Specially notice that in most of the strict pipe detection, no matter use any brands
devices, it is not suggested to use the auto depth measurement result. Though real time
depth and one-key measurement is convenient, and even result is almost fulfill
requirement when little interference or not very complex environment, the result is only
for reference.

4.4.2 45% null manual depth measurement

Use the Null method to find the point A in the pipe with weakest signal, and then incline
the receiver for 45° to move to the other side until find other weakest point B.

Incline receiver to the other direction with 45° to find another weakest point C. Common,
depth equals to AB or AC. The nearby pipe interference may make the null value position not
right above the pipe,so it’s more accurate to use the value that half of

BC as the depth value.

74

B Depth "A" Depth ¢
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4.4.3 80% wide peak manual depth measurement

Use the wide peak method to find the point in the pipe with strongest signal. Press

Gain adjusting button to set the auto gain

adjustment amplitude as 60%. And left-

Signal responding
characteristic

right horizontal move the receiver to find

two points which signal amplitude -: -:] -:]

48% 60% 48%
reduced to 48%, the distance between o o o

this two points is the pipe depth. Refer

below Fig.4.14
l<—Depth—=i
Depth
Fig.4.14 80% wide peak depth measurement o
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5. CABLE IDENTIFICATION

In the power construction, the cable identification is a work with very strict requirements,
because it is related facilities and personal safety. There are three methods: Clamp smart

identification, Clamp current measured identification, and sensor Identification.

5.1 CLAMP SMART IDENTIFICAITON
Clamp smart identification is the clearest, the most powerful anti-jamming method.

5.1.1 Signal transmitting method

The frequency of receiver must be settled as 1280 Hz or 640Hz. The fault frequency,1280 Hz,
can meet the most test requirement. If the cable is too long,you can use 640 Hz.

For dead cable, you should select the direct connection method, and the best
connection is core- ground connection; If it is not convenient to connect thecable, you

also can use phase to sheath connection, don’t use sheath to ground connection.

Fig.5.1 Receiving clamp connection

For running cable, the best choice is clamp coupling method, if it can’t be used, you should use
with caution null line/ grounded line/ sheath injected method.

We can not use the radiation method to transmit signal.
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5.1.2 Accessories connection

Assembling the receiving clamp: 1: receiver accessories connection line(blue); 2: receiver
clamp (soft clamp). Connect it as Fig.5.1:

5.1.3 Receiver interface introduction

Power on and the receiver will automatically identify the connected accessories and set Fig.5.1

Receiver clamp connection

as Clamp receiving mode as below:

Signal amplitude bar Current log. scale
0T T 0 mn/
Currentvaluel  ——12. 6mA
Phase dial Identification result
12. 6mA _
BaHErylevel 5° \ Contrast of ref. value
T I 1280Hz |: and measured value
Frequency . Clamp mode

Fig.5.2 Clamp identification interface
Receiver default frequency is 1280Hz, we should set it same as transmitter. Under the
clamp mode, we don’t need to adjust the gain and device will directly display the current

value and show it’s percentage result with set reference current. Phase dial will display

the current phase. The identification result will display Correct & orError 9.

5.14 Set reference

Use the Set. Reference method, we first need to measure the target cable current
intensity and phase in known position as reference. Compare the measured result of
some point with this reference result to distinguish. The process of measurement and

record the result of current and phase is called Set. reference.

The setting reference should near the receiver, and not be interfered by it. When using
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clamp coupling method to transmit signal, it should be leave the transmitting clamp

at least 2m. The receiving clamp should lock the target cable.

The direction arrow of clamp should point to cable terminal.

Press the “Set Reference” button .lﬁf of receiver, the screen will show: &% ?

on the left

top corner to check whether to do clamp set reference. Press other button to cancel

while press Set reference button Y again to finish setting and now screen will display

Now the current phase returns to zero, pointer of phase dial points upward a, angle below dial
will be 0° and at the same time the current value will be the compared and
calculated denominator (reverse showing) . The indicate result sill be correct as 9
This will be the benchmark for following identification. After setting reference, the
data should be saved. If the instrument power off, the data should not lost. When

identifying other cable, the reference must be reset for the new target cable.
5.1.5 Identification

Leaving the reference point, arrive at the identified point, then using the clamp to lock
the cable.

Pay attention that the direction arrow of clamp should point to the cable terminal.

If the locked cable is the target one, the current intensity and phase of measured point

will be similar with the reference point. If it meets the following standards, it will be the

target cable:

The current value is greater than 75% of reference value, and less than 120%.

The phase difference of current doesn’t exceed 45°.

Then the identification result will be correct Qlf it doesn’ t meet above standards,

it is the neighboring cable, the identification result will error @
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Fig.5.3 Clamp identification process

NOTE: When setting reference and identifying, the direction arrow of

/ receiving clamp must point to cable terminal and be closed well.

The connection of core wire to ground is very complex, but the effective

current in the target cable is the most, and less susceptible to interference by
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neighboring cable. Priority should be used. Example: current of target cable is |, phase
is at 0° vicinity, identification is correct; current of neighboring cable is much less than

I, phase is near 180° or unstable, identification is error.

When transmitting the signal with phase to sheath connection, if no parallel cable, the

effective current of target cable will be smaller; if have, the effective

current of target cable will be the sum of other cables.

Example A: the path of 3 cables is same (including the target cable), the test result is:
the current of target cable is I, phase is at 0° vicinity, identification is correct; the
current of two neighboring cable is 1/2, the phase is at 180° vicinity, identification is

error ( as shown in Fig 3.4)

Example B: the path of 2 cables is same (including the target cable), the test result is: the
current of target cable is I, phase is at 0° vicinity, identification is correct; the current of
neighboring cable is |, the phase is at 180° vicinity, identification is error. Because the current is

same, the identification is only by the phase, and also should pay attention the clamp direction

Example C: the cable is parallel with the target cable, but the path is not same (generally,
the terminals are in different position ), the test result is: the current of target cable is I,
but the value is smaller than injected, phase is at 0° vicinity, identification is correct, the
current of neighboring cable is near to 0, phase is near to 180° or unstable, identification

is error (as shown in Fig 3.3).

If transmitting the signal with sheath to ground connection, if the insulating sheath

was damaged, the current after the damaged point will be reduced. It

will effect your judgment with current intensity criterion. So, not recommended. If

transmitting the signal to running cable with clamp method, the transmitting
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clamp will radiate signal to space, and it will interfere receiving. So, when setting
reference, the distance between transmitting clamp and receiving clamp must be 2 ~
5m. Method to judge whether interfered : setting reference first, then unlock the
cable and close the clamp in air at the same position. Observing the measured current
value, if the value is much less than the reference and near to 0, that means the

distance is enough; otherwise, should continue to increase the distance.

If transmitting the signal to running cable with clamp method, the both ends of cable
must be grounded well to form a larger coupling current. If the active current is small,

check whether clamped the target.

This method can’ t be used to identify single core UHV running cable. Power current

through such single core cable is powerful, and no three cores cable

phase offset effect. If clamp the cable itself, it's easy to make clamp magnetic

saturation and can’t receive the high frequency signal.
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Safety Warning!

As the cable identification involves facilities and personal safety, first,

according to various on-site information (such as cable diameter) to

exclude the good cable based the test result. The remaining should be
analyzed enough according to the current intensity and phase of parallel

cables, and then judged.

The right judgment is based on the right operating. So must verify
the connection and setting reference is right..

If two or more cables show identification right or wrong, and the difference of

current value and phase is little, you must pay more attention, don’t
jumping to conclusions. The problem maybe the connection of
transmitter, so you should first check the following error:
- Forgot to set reference or set wrong.
- The clamp direction reverse.
- Inidentifying, not lock target cable, and only lock neighboring cable.
- The transmitting method is wrong.
- The clamp jaws not clean.

If not determine yet, please using other method.
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5.2 CURRENT MEASUREMENT BY CLAMP

Except the 640Hz and 1280Hz, other frequencies only support current measurement but
can’t measure the phase or set reference. So can’t use the intelligent identification. But

we still can use the current value to distinguish.

For 10kHz,33kHz, and 83kHz, because the frequency is very high, the signal leakage
through the distributed capacitance is very big, so the measured current value will

gradually reduced following with the increasing of distance.

The signal injecting method of clamp current measurement and attention matters are
similar as intelligent clamp method.Preferentially adopt the intelligent identification and

the current measurement method is only a auxiliary method.

5.3 SENSOR IDENTIFICATION

When the field condition is that there are many cables and they are too close, and we

cannot use the clamp to clip the cables, we can use the sensor method.

5.3.1 Accessories connection

Sensor accessories assembling method: contact the receiver accessories connection

cable (blue mark) with sensor and receiver accessories input socket. Refer below Fig. 5.4
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Blue

Fig.5.4 Sensor connection

5.3.2 Interface introduction:

After sensor connection, when power on the receiver will automatically recognize the
connected accessories and set as Sensor receiving mode. Reference interface as below Fig.

5.5:
Signal amplitude bar

65% ————____Bignal amplitude

percentage
Phase dial
Battery 3
5 -
level Gain

i1280Hz _.-llli?(fg//_

Frequency / Sensormoye Muyé

Fig.5.5 Sensor identification mode interface

Sensor is to put the detection coil external, the operation is same as use the internal coil.
Put the sensor close to the targeted cable, and keep max. distance possible to the
nearby cables. There will be larger responding in the target pipe but small responding in
the nearby pipe. Use the signal amplitude value,we can distinguish manually which one

is the targeted cable.

Sensor identification method can be used in all the frequencies. When choose 640Hz and
1280Hz, it supports current phase measurement and use the anti error tracing function.
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Please notice the arrow on the sensor should point to the cable terminal.

In the near-end of transmitter, put the sensor close the the target cable, adjust to
suitable gain and don’t adjust gain again during the detection of unknown point. This will
quickly identify and improve accuracy. Refer below Fig. 5.6

Response curve

Fig.5.6 Sensor identification

Use the Sensor method for cable identification, we should preferably use phase-phase
connection, and short the two phases at the far end if want to get most accurate
conclusion.

Find the cable with strongest signal, we can move the sensor around that cable one circle.
Because the two phases are shorted,there should have strong and weak changes for the
signal, while the nearby cable doesn’ t have such character. It is as Fig.5.7 shows, this
way we can do the confirmation.
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Fig.5.7 Sensor measurement for one circle

6. PINPOINT FOR GROUNDED FAULT OF PIPELINE (OPTIONAL FUNCTION)

The grounded fault of pipeline included: A.Insulation protection layer damage of
insulated pipe; B.Grounded fault of non-armor low voltage cable; C.Sheath fault of high
voltage cable (especially for UHV single core cable). For these types fault, it usually uses

step voltage to pinpoint with A-frame.

6.1 TRANSMITTER FAULT GROUNDING BOOSTER CONNECTION

Insert the fault locating boost into the output socket and connection the transmitter

directly output line into the boost output socket.

Fig.6.1 Transmitter fault locating boost connection
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6.2 TRANSMITTER INTERFACE INTRODUCTION

Power on and the transmitter auto identify the connected accessories.Set the fault

locating HV 1Hz mode and the interface as below:

Battery level

Fault locating HV rising

—0—
o .IIIII]HH &— Power level

—>| HV 1Hz

v

Output frequency

Fig.6.2 Transmitter fault locating HV rising output interface

6.3 SIGNAL TRANSMITTING

First, disconnect all the grounded connection of the pipeline, and keep it in reliable
floating insulation. The transmitter works in direct connection mode, the black alligator
clip of direct connection lead should connect with grounded stick, the red alligator clip
should connect with the fault pipeline: A. For the protective layer damage of insulated
pipe: the red alligator clip should connect with the metal part of the pipe.B. For the
grounded fault of non-armor low voltage cable: the red alligator clip should connect
with the fault phase.C. For the sheath fault of high voltage cable: the red alligator clip
should connect with the sheath. As an example of non-armor low voltage cable, the

connection is shown in the fig. 6.3
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Black

The grounded cable
should be 5m away
from the pipe

s
e

i 4 LA Vb

Fig.6.3 Grounding fault pinpointing connection

ALARMING: THE FAULT LOCATIONG HV BOOSTER MAX. OUTPUT 1000V!!!
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6.4 ACCESSORIES CONNECTION : A FRAME

Assembling the A frame:

Screw the two probes into the hole on the frame bottom. Contact the receiver accessories
connection line (with blue mark) with A frame port and receiver accessories input port.

Noticed to lock all the connectors. Refer below Blue Blue

Fig.6.4 Connection for A frame

6.5 INTERFACE INTRODUCTION

After power on,device will automatically distinguish the connected

accessories and set as A frame receiving mode, interface as below

Fig. 6.5
Signalramplitude bar Voltage log. scale
{55 A& LV:R0E (VN
voogevae [N |
. _.-—-—'—'_'__'_‘_'_‘_ﬂ_ . . .
s 1E 54. 6mV Fault location direction
ELPRJT M)
Signal history cursor —
Gain
K e
—— | X 1 20dB
i !. Hz /‘IE]II“ ><10/

B A%‘*‘%’H‘Eiﬁ/ ﬁ/

Frequency A frame mode Mute

Fig.6.5 A frame fault location interface

* UNDER THE A FRAME MODE ONLY 1HZ CAN BE USED
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6.6 CONFIRMATORY TESTS AT NEAR-END

Before detection, it is suggested first do the confirmatory test near the stick, and to

determine whether this method can be used to detect the fault.

The signal is injected to pipeline from transmitter, and leak out to the ground at the fault
point. The leakage current will gather to the spike, then return to the transmitter. If the
receiver can get the strong enough signal near the spike, and it has right direction
response, that is to say the injected signal is strong enough, it can content the
requirement of detection; Near the spike the signal will be strongest, if there is no right
response, that is to say maybe the fault impedance is too high, the current injected is

too small, so the fault can’ t be detected.

Tests at near-end: The probe of A-frame should be drilled into the ground far away
from the grounded stick at a distance of 1m. A-frame red end should point to the end of
the pipeline direction. Check the voltage and phase, if both value is stable, it means the

receiving is normal.

Noticed: The normal signal waveform should be impulse DC square waveform and

the fault location direction should be forward €.

If the voltage value is very small, the phase is also not very stable,the fault location display

between 0 and 0 It means the injected signal is too small to receiver. Possible

reasons: Error wiring, or fault resistance it too high to form valid testing current.

Circle Confirmatory Test: If receiving well , according to black near and red far principle,
( black near end, red farend ) , around the grounded stick for one circle , there will
be stable response and the arrow always should point to forward 0

Determine the response range: From the near-end of pipeline, start the confirmatory test
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gradually, the red end of A-frame should point to the pipe terminal. Along with the
distance increasing, the signal is reducing gradually, phase will be unstable, and the
locating direction may points to back sometimes. When the signal can also just be
distinguished correctly, record the location, the distance between this position to earth

stick will be the max. one-way responding range.

Considers pipeline's buried environmental factor (Such as extra high voltage cables

installed in cable trench , you only can do confirmatory test outside the trench), the

fault point response range is smaller than the grounded stick response range generally.

So, we suggest that the 1/3—1/2 of the response range should be as the confirmatory

test spacing. For example, the measured response range is 20m, the suggested

confirmatory test spacing will be 6—10m. When we take this value as spacing to detect,

we can avoid missing the fault point, and also can accelerate the test speed.

If using the grounded grid of power substation as the ground of transmitter, the
confirmatory test can’ t be done. The suggested confirmatory test spacing is 3—5m, it

can meet most need. If the fault impedance is higher, the spacing should be reduced.

6.7 FAULT LOCATING CONFIRMATORY TESTS

From the near-end of pipeline, facing the terminal, red end of A-frame pointing to the
terminal, we start the confirmatory test with the same spacing and gain every time. At
beginning, because near the earth stick, the signal is strong and stable, the arrow points to
forward. With the distance increasing, the voltage is reducing gradually. Going on forward to
test, until find the stable point, that is to say we are closing the fault point. Observing the
arrow: the arrow pointing to forward means fault point in front; the arrow pointing to

backward means fault point in behind. According the arrow direction, we
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gradually approximate to the fault point, and during this process to reduce test distance
gradually. Finally, when the fault point is right located between the two probes of A-
frame, the voltage intensity will have a sudden drop, and a little movement will have
acute changes. Moving the A-frame at a small spacing, you will find a point. It is the
lowest intensity point with direction suddenly dropping. This is the fault point.The A

frame fault location process refer Fig. 6.6

If the pipe path is not very clearly,please make the A frame direction to vertical with the
pipe and do the testing. Until find the point reverse the arrow and close to the fault

point and find the accuracy position.

Testing interval ﬁ’

Max. Responding range

Earth point

Fig.6.6 A frame fault locating process
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NOTE:

When locating, the operator need to face to the pipe terminal and make

the A frame red side in the front (points to the pipe terminal ), and the receiver
direction need to be same (face to the pipe terminal).

If the cable is laying in cement cable trench, and is covered with cement cover, the best

detection position is upon the ground, and not upon the cement cover.

If the cable was below the surface hardening road (bitumen, cement or brick),

you’d better do the detection in the grass/earth beside the road. If it is too far

away from the cable, the detection result will be worse. Then we suggest

to reduce the test spacing.

If you directly in dry and surface hardening road detect, the effect is poorer.

The wet surface will be better than it.

This method can’t be used to detect phase grounded fault of armor cable. Because

the armor is very possible to multi- points grounding, and these points

all will be measured as fault points and it’s difficult to distinguish real fault

position.
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7. CABLE FAULT PINPOINT FOR LOW IMPEDANCE AND BREAK FAULT

For the break fault, we also can use Audio frequency

induction method.

7.1 PHASE TO PHASE SHORT CIRCUIT FAULT

PINPOINTING

7.1.1 Signal transmitting method

Signal Amplitude

As shown in Fig. 7.1, first disconnect the connection

~ : @OOOO@OO% :
between the both ends of cable metal sheath an I3 _’}.

Fault Position

Loose the grounding Loose the grounding

ground. The connection

Fig.7.1 A frame fault locating process

between the null line of low voltage cable and ground also should be disconnected. The
transmitter is in the direct connection output mode, and should connect to two fault

core wires.

The receiver must be moving parallel to the cable, and use the peak method to detect.

7.1.2 Pinpointing method

Add: DongTing Road HeXi Distr,300222 Tianjin China. Phone:+86-22-84943756



oW RCI-601P WHTennekTyanbHbIN no3vumoHep Tpybonposoaa
rewin

As the cable twist wire along the cable path forward, before the fault point, when we
move forward along the path, the signal amplitude will regularly change according to
cable torque. When we is in the upward of the fault point, we will get the strongest
signal amplitude. If we move forward on, the signal amplitude will reduce to a little
and stable value. The receiver will show the similar history curve with the signal

amplitude curve shown in above Fig. 7.1.

7.1.3 Attention

For the fault impedance: should be close to 0 with the meg meter measured, no more than
10 Ohm. If over 10 Ohm, should be burned down to low
impedance first. If the measurement is 0 with the mega-meter, that doesn’ t mean the

fault is low impedance fault, you must measure with the multi-meter.

All the grounded connection of cable metal sheath should be disconnected, the

connection between the null line of low voltage cable and ground also should

be disconnected, it is to avoid the interference of other signal.

Before location, we should find the path first, and marked, otherwise, it is easily to

upset the signal rhythm for rising and falling.

Please note the receiver should be parallel to the cable path, and use the peak

method.

As the connection is between the phases, the effective signal is little, so it is easier to detect

using the high frequency signal than the low frequency signal.

But the remainder of the high frequency after the fault point is more. We can select the
frequency according the fault impedance. If the impedance is very low, we select the
little high frequency ( like 8 kHz ), if the impedance is higher, we select the low
frequency ( like 1kHz ). From the near end, check for changes in pitch, if on change,

that is to say the fault point is in the near end.
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Before the fault point, the pitch will have some changes. Above the fault point, we can get

the maximum value. After the fault point, the signal amplitude will
reduce to a little and stable value.

As we have marked the cable path, so we can go forward at normal speed by food. Slow

walking is not necessary. For the power cable, the pitch is generally

amongl/3mto 1m.

If the signal breaks or reduces to a little and stable value, that means the fault point is
under the last peak of signal. But there also are other reasons: @

Increasing depth; @ There is unmarked branch, the fault point is in the branch, but the
operator goes on walking along the main cable; & Connector. For all situation, the
operator should have no hesitancy to go on walking forward, and remembered the last
peak position in your head. It is easier to distinguish the connector, the signal is
dropping for a little time, and then recovers immediately. If the depth of cable is
increasing, you will keep on receiving the signal with pitch changing, so don’ t worry

about it.

This is the only method that can locate the short-circuit fault point for low voltage,

more multi-connection and with a load of cable.

As the pitch is too small, this method can not be used in telecom cable and control

cable. But if we can touch the cable, the method also can be used.
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7.2 PHASE TO ARMOR FAULT PINPOINTING

7.2.1 Signal transmitting method

For the low impedance grounded fault of phase to armor, we should use one variation
connection of inter-phase. As shown in Figure 7.2, first we should disconnect the
connection between the both ends of cable metal sheath and ground. The connection
between the null line of low voltage cable and ground also should be disconnected, the
output of the signal transmitter should connect between one good phase and the armor.
At the other end of the cable, the fault phase and the good phase connected with the

signal should be short-circuit. Receiver should parallelly move long the cable.

Receiver is parallel to the cable

Signal amplitude
Good phase-

sheath connection

Short the good

; <><é><><:><><>j_cg shaseandba

Loose the grounding Loose the grounding

Fig.7.2 Phase to armor grounded fault pinpointing

7.2.2 Pinpointing method

This method is similar a s the pinpointing method of Phase to phase, but need to notice:
before the fault point, the signal amplitude is stable but small. After the fault points,the

pitch has some change and the fault point above the first peak value.
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7.3 BREAK FAULT PINPOINTING

7.3.1 Signal transmitting method

For the break fault, the transmitter direction connection output is between the faulty
phase and ground, don’t need to deal with the opposite end. The signal travels from the
transmitter to the fault phase cable, it will stop at the break fault point. For the pure
break fault, before the fault point, the current flows to the ground through the
distributed capacitance between the fault phase and ground, then returns to the
transmitter. For the most low voltage cable without armor, if it has the break fault, it
generally also will have the grounded fault. The current is flowing to the ground through

the fault point mainly, and then it will return to the transmitter. Refer below Fig. 7.3

777 | 777

Fig.7.3 break fault testing wiring

7.3.2 Pinpointing method

The pinpoint of break fault is the same with ordinary pipeline tracking. Keep the receiver
being perpendicular to the cable, using the peak method, starting from the transmitter near-
end, gradually move to the remote and detect. Before the fault point, the signal is strong,
after the fault point, the signal decreased rapidly. The point that the signal started

decreasing is the fault point. There is no pitch change. As shown in Fig.7.4
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L FaultPosition

- Fig.7.4 Break fault pinpointing

This method is particularly suitable for fault pinpoint of low voltage non-
armor cable. For the armor cable, the current will couple to the armor
throughthe distributed capacitor. So the signal will in all the length of cable, and

can’tdistinguish where the fault happens.

For the break merging grounded fault, we suggest using the lower frequency

(like 1280 Hz). For the pure break fault, should use the higher frequency (like

10 kHz). The current value of transmitter can help you select the frequency. When
it is low frequency and the current value is large, then should use the low

frequency; if the current value is small, you should use the high frequency.

For the pure break fault, with the increase in distance, the signal will continue to

decrease. At the fault point, the signal disappears. For the break merging

grounded fault, if the grounded impedance not a great, then the

signal weakens the phenomenon not to be obvious.

Add: DongTing Road HeXi Distr,300222 Tianjin China. Phone:+86-22-84943756



4\5'1) RCI-601P WHTennekTyansHbI no3uuuoHep Tpybonposoaa

Grewin

7.4 NO ARMOURS PHASE-EARTH BREAK FAULT PINPOINTING
7.4.1 Signal transmitting method

signal Amplitude

TS O O

Fault Position

Fig.7.5 No armor cable phase to ground fault wiring

As above Fig. 7.5 shows, disconnect all the grounded in both ends of low voltage cable’

s null line and ground line, the transmitter is selected the direct connection mode and
connected between the fault phase and ground. The signal flows from the transmitter to
the fault phase, at the fault point it will flow to the ground and then return to the

transmitter.

7.4.2 Pinpointing method

It is similar with the break fault. Keep the receiver being perpendicular to the cable,
using the peak method, starting from the transmitter near end, gradually move to the
remote and detect. Before the fault point, the signal is strong, after the fault point, the
signal decreased rapidly. The point that the signal started decreasing is the fault point.

There is no pitch change.

NOTE: Whether the induction method can be used to pinpoint the grounded

'\% fault, it mainly depends on the value of fault impedance. The greater the

\

fault resistance, signal changes before and after the fault more weak, that
they can not distinguish.

The lower the frequency, intensity changes before and after the point of fault more
obvious. It proposes to adopt low-frequency detection (like 640Hz or

1280 Hz).
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For the fault of phase to ground, the step voltage method is the dominant
method that was introduced in Chapter VIII, and this method as a supplementary.
Before using the step voltage method to pinpoint, you should first detect the
cable path. In the path tracking, observe whether the signal amplitude have
obvious change. If have, this is a suspicious points, you should mainly pinpoint in
this region using the step voltage method; if no, that is to

say this method can’t be used, you should use step voltage method.
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8. DEVICE MAINTAIN AND WARRANTY

8.1 CHARGING

Device adopts built-in Lithium battery. According different output level the work time is

also different. Common enough for 8 hours working every day.

During the using ,there will be a battery level indicating mark in the bottom left corner.
The black bar instead battery level, all black means full power, all blank and flash means
low battery level. When appear mark EZ}, instead power use up and will auto power
off in several seconds.

If need charging, insert the charger plug into the transmitter/receiver Charge port.

Charger AC plug connects 220V/110V mains supply.

When charging, if charger indicator is red it means in charging, while green means

completed. Keep charging for some time is helpful for charging more power.

Under the power off condition, receiver charging from low battery to full needs about 3-

4 hours and receiver needs about 3-4 hours.
According different using and maintaining condition, the battery group common
supports 300-500 charging-discharging cycles. According the increase of charging-

discharging, the battery capacity will gradually step down, corresponding the device

working time will step down.

Change battery when need. Standard battery is 18650 Lithium battery, capacity is
above 3400mAH, suggested the Panasonic NCR18650B(3400mAH) or larger capacity

models. Transmitter needs 4 PCS batteries, receiver needs 2 PCS batteries.

Attention for the battery plus-n-minus when installation.
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8.2 WARRNATY AND MAINTIAN

Device main unit and accessories are one year guarantee of free maintain, battery is
one year free replacement.Beyond one year, only charge for basic component cost for
maintaining.

For device

breakdown by incorrect using (in the warranty ) or device quality problems over
warranty, we are responsible for maintaining and only charge basic component cost.
When auto power-off, unable to power on or immediately shut after power on, it’s
possible because low battery. Charging first and again.

If other problems,don’t to maintain by yourself, contact with us first.
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