CABLE EXPERT

ECE 35

IS THIS PAIR SUITABLE FOR YOUR SYSTEM? IF NOT WHERE IS TI;E FAULT?
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ECE 35 GIVES THE ANSWER!

ECE 35 is an advanced hand-held instru-
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tion and fault location of copper pairs used
for various xDSL and voice frequency tele-
communication services.

TWO INSTRUMENTS IN ONE
e Sophisticated Line Qualifier
¢ Precision Cable Fault Locator

TOOLS for LINE QUALIFICATION
e 35 MHz Transmitter
e 35 MHz Receiver
e Spectrum Analyzer
e Z, Return Loss, LCL measurements
e Phone Simulator

TOOLS for CABLE FAULT LOCATION

CABLE EXPERT ELEKTR NIKA ¢ Active Bridge & DMM

¢ Passive Wheatstone Bridge
e Graaf Fault Locator
e TDR

LINE QUALIFICATION

CABLE FAULT LOCATION

MANUAL MEASUREMENTS
For the test of principal characteristics on
xDSL and voice frequency lines

Single Sided Measurements

Impedance, Return Loss, LCL, NEXT, WB Noise,
Impulse Noise, Spectrum Analyzer, Loss estima-
tion for xDSL lines ad Echo for VF lines

End to End Measurements
Loss, Interruption, Group Delay, Noise with
Tone, Jitter and Frequ.-error, Simultaneous
Event Counter

AUTOMATIC MASTER SLAVE TEST
Tolerance masks of cable parameters as Loss,
LCL, Return Loss, Impedance, and the principal
system parameters are pre-programmed for
VDSL, ADSL, SHDSL, HDSL, ISDN , VF systems
In that mode ECE 35 provides:
Automatic Data Rate Calculation
Immediate PASS/FAIL indication

SPECIAL ADVANCED SW OPTIONS

Spectrogram
In that mode ECE 35 performs repeated spec-
trum measurements in every second and the ob-
tained results are display up to 72 hours in the
form of “water-fall” diagram. That method is an
excellent tool to discover disturbers appearing in
unpredictable times and frequency ranges.

Non disturbing test beside vectored groups
The operation of vectored group can be interrupted |
the alien noise exceeds a certain limit therefore the
traditional test methods are not applicable. ECE 35
provides non disturbing special test methods for the
measurement beside vectored lines

ACTIVE BRIDGE MEASUREMENTS
For accurate location of faults where the level of
disturbing voltages are low.
DC Fault Location Methods
Murray, 3 Point, Kipfmiller, Repeated Kipfmduller
and Resistance Difference
AC Fault Location Methods
Interruption, Repeated Kipfmuller, C Balance

PASSIVE BRIDGE MEASUREMENTS
For accurate location of faults where the level of dis-
turbing voltages are high.
DC Fault Location Methods
Murray, 3 Point, Kiipfmiiller, R Difference
AC Fault Location Methods
Kupfmdiller, C Balance

GRAAF FAULT LOCATION
For fault location on totally water-soaked cable if the
disturbing voltages are high and intermittent.

TDR MEASUREMENTS
To find low impedance faults and splits causing
cross talk between the pairs.
Single Pair Modes
Short Time L1 or L2, Long Time L1 or L2
Double Pair Modes
XTALK, L1 & L2 or L1-L2
Memory Modes
Memory & L1 or Memory - L1
Automatic Configuration
For L1 and XTALK measurements

DMM MEASUREMENTS
Loop and Insulation resistance, Capacitance,
AC/DC Voltage, DC Current
Automatic Cable State Survey
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BASIC MEASURING MODES FOR LINE QUALIFICATION

Manual Measuring Modes

Transmitting
Selective Receiver
Wideband Receiver
NEXT

LCL Balance
Impedance

Return loss
Wideband Noise
Impulse Noise
Spectrum Analyzer

Automatic Master/Slave xDSL Line Test (DELT)

o Templates for
SVDSL, VDSL2, ADSL2+, ADSL2, ADSL,
READSL, SHDSL HDSL and ISDN systems

¢ Loss, Noise, Impedance, Return Loss, Balance,
NEXT and FEXT measurements

¢ Bit load & Achievable bit rate calculation

Automatic Master/Slave VF Line Test (DELT)

e Templates for Active, Passive and Switched
voice frequency lines

¢ Loss, Noise, Total Distortion, Impedance,
Return Loss, Balance, NEXT and FEXT
measurements

SW OPTIONS FOR LINE QUALIFICATION

Spectral Trace as Reference
e Stored spectrum as reference and
e System dependent PSD as reference
Spectrogram
e Repeated spectrum measurements in
every second up to 72 hours
Test Beside Vectored Groups
¢ Non-disturbing test beside VDSL2 groups.
¢ Non-disturbing test beside SVDSL groups

Interruption Analysis

Automatic Single Ended xDSL Line Test (SELT)

¢ Single End Loss, Noise estimation,
¢ Bit load & Achievable bit rate estimation
e Impedance, Return Loss, Balance, NEXT

Voice frequency SW package

o Noise with tone measurement

o Group delay distortion measurement

¢ Phase jitter and Frequ. error measurement
e Simultaneous Event counters

e Echo test

ACTIVE BRIDGE FOR CABLE

FAULT LOCATION (HW Option)

DC Fault Location
e Loop Resistance
Resistance Difference
Insulation Resistance
Murray,
3 Point,
Kipfmdiller
Repeated Kupfmdller
ault Location
Capacitance
Capacitive Balance
Interruption
Repeated Kupfmdller

Telephone Simulator

AC

e © o o | e o o o o o

TDR

¢ Single Pair
¢ Double Pair
¢ Comparison to Memory

DMM

e AC DC Voltage

e DC Current

e Resistance

¢ |nsulation Resistance
e Capacitance

Automatic Test Sequences

e Quick Test
e Quality Test
o Pair Condition Survey

EXTENSIONS FOR ACTIVE BRIDGE

DC Fault Location
¢ Loop Resistance
¢ Resistance Difference
e Insulation Resistance

AC Fault Location

PASSIVE BRIDGE ( HW Option)

e Murray, 3 Point, Kiipfmuller, Synchronous Graaf Method

e Capacitive Balance, Kipfmiiller

TEST OF LOADED CABLES (SW Option)
TEST OF MULTI SECTION CABLES (SW Option)

=
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CABLE EXPERT ECE 35

SPECIFICATIONS OF LINE QUALIFIER FUNCTIONS

Transmitter Spectrum Analyzer
Outputs (Balanced) Frequency range........cccccceveeevinunnns 200 Hz to 35 MHz
10 kHZ to 35 MHZ ......................... 100, 135, 150 Q Llne Impedances
200 HZtO 10 KHZ ... 600 Q 10 KHZ t0 30 MHZ..ooon 100, 135, 150 Q or High
Frequency 200 HZto 10 kKHzZ....ccoovviieeeee e, 600 Q or High
Frequency Range .................... 200 Hz t0 35 MHz | pisplay range .........cccovvven.ne. down to -140 dBm/Hz
Frequency resolution .........cccccoeeevvveeeeeeeeeiiinnns 1Hz Maximum inout level
Frequency acCuracy .........cccceeevevveeens 2x10%+1 Hz 200 Hz 1o EO KHz +4 dBm
Transmitting modes..... One frequency/MTTS/SWEeP | 10 kHz t0 35 MHZ ....................o..ccorocr. +10 dBM
Output level With high impedance active probe.............. +20 dBm
10 kHZ tO 35 MHZ ......................... +10 tO —40 dBm BandWIdth and frequency Step
LZOO |HRZ to ::.Ot.kHZ ............................ +4 to —43 gBdrS Frequency Range Bandwidth & Freq. Step
evel Resolution ..........c..ccoovvvviveeeeeeeeeceiene, .
35 MHz 500 Hz to 120 kHz
Accuracy at 0 dBm 18 MHz 500 Hz to 60 kHz
200 HZtO 10 KHZ .covvvveeeeieeiee e, +0,5 dB 12 MHz 500 Hz to 40 kHz
I0OKHZtO B MHZ ..ccoveiiiieee e +0.3dB 9 MHz 500 Hz to 30 kHz
BMHZtO35 MHZ ..., +1 dB 3 MHz 500 Hz to 10 kHz
) 1.5 MHz 500 Hz to 5 kHz
Receiver 600 kHz 500 Hz to 2 kHz
Inputs (Balanced) 300 kHz 500 Hz to 1 kHz
10 kHz to 35 MHz.......... 100, 135, 150 Q or High 20 kHz 50 Hz to 100 Hz
200 Hzt0 10 kHz ......oeeiiiiee, 600 Q or High 4 kHz 10 Hz to 20 Hz
Selective Level Measurement 0.3 kHz 1Hz
Frequency Number of displayed frequencies ..............c........ 300
Frequency Range ....................... 200 Hz t0 35 MHz | 5aving of result ............. the actual content of display
Frequency resolution ...........ccccoccveveiiieencnens 1Hz | Evaluation .....oomveveevin. NORM, PEAK, AVG, SAVG
Erequencyiacelilacy s 2X10° T HZ | UNIS oo, dBm, dBm/Hz
Receiving modes.......... One frequency/MTTS/Sweep LCL Measurement
ngg Vg’idtth L0k o1 Frequency Range.........c.cooecwu.... 200 Hz to 35 MHz
zto Z e ——————————— z .
10 kHz to 6 MHz .... 20, 200 Hz, 1.74, 1.95. 3.1 kHz Display range O O Oto70dB
6 MHz to 18 MHz ......... 200 Hz, 1.74, 1.95, 3.1 kHz | Accuracy for all impedances at 35 dB
18 MHzZ t0 35 MHZ oo 1.74, 1.95, 3.1 kHz 2(())8!:2 0O L00 KHZ ...ceveeeeeeeee e i? gg
. 1 HZtoOS5MHzZ ... +
Measuring Range
10 KHZ t0 35 MHZ ..o -120 to +10 dBm A%C‘Jﬁcytf";g(mo“m cisis eld 125 dB
200 HZ t0 10 KHZ ..o, -120 to +4 dBm z1o o e
Level Resolution .........ccooeeevvviiiiiiiiieeeeeeeiiin, 0.1dB |mpedance Measurement
Accuracy at 0 dBm Measuring range
200 HZt0 10 KHZ ..o +0,5 dB 10kHzt0 35 MHZ ..o 50 to 400 Ohm
L10KHZtO B MHZ ..o +0.3dB 200 HZ t0 10 KHZ ......cooevvviiinns 300 to 1600 Ohm
6 MHZt0 30 MHZ ..o, +1.5dB Accuracy
Wideband Level Measurement 200 HZt0 10 KHZ ...ovvvvvvveviviieiiee +10% £ 5 Ohm
Frequency Range ...........cccccevenenn.. 200 Hz to 35 MHz 10kHZ t0 18 MHZ ..o 5% = 5 Ohm
0,
Measuring Range 18 MHzt0 30 MHz ..., +10% = 5 Ohm
10 kHz to 35 MHz........ccccvvvvnenn.... -50to +10 dBm | Return Loss Measurement
200 HZto 10 kHz........covvvvneeeees -50 to +4 dBm Impedance
Level ReSolution.........cocovvvevvveeeeeeeeeeeiiinn, 0.1dB 10KHZt0 35 MHZ woonneeoe L 100, 135, 150 Q
Accuracy at 0 dBm 200 HZtO 10 KHZ w.oeveeeeeeeee e 600 Q
2070 [ 18 W0 | RAlZcnzzocaseazanessean=soanszacanoas +0,5dB | Display range ........ccccocoveveveeeeeeisennnns 0to 40 dB
10KHZto 6 MHZ....ooeeeeiiiieeeeeeei, +0.3 dB
Accuracy at 20 dB
6 MHZ 10 35 MHZ .vvveoooeeeeeeeereeeee $150B | 500 Lo to 18 Miiz -
& R
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Next Measurement

Frequency range..........cccccvvnnnnnn. 200 Hz to 35 MHz
Impedances
10 kHz to 35 MHz ....... 100, 135, 150 Q Balanced
200 HZt0 10 kHzZ ...t 600 Q Balanced
Measuring modes ............... One frequency, Sweep
Measuring range .........ccccceeeeeeeeeiecvvnnnnn up to 80 dB
Wideband Noise Measurement
Frequency range..........cccccuvvunnnnn. 200 Hz to 35 MHz
Filters ................ None, Psophometric, 3,1 kHz Flat,

ADSL, ADSL 2+, VDSL 1, VDSL 2-8,
VDSL 2-12,VDSL 2-17, SVDSL-35

Measuring time ............ selectable 1sec to 72 hours
Evaluation
Forlsectolmin ......ccccovnnnnnes Quasi analogue
Over 1 min.............. Histogram with 60 time slots
Impulse Noise Measurement
Pulse Width.........cccviiiiiii e, >500 ns
Interval Size.......ccveeeviiiiii >10 ms
Threshold range..................cl. 1to 500 mV
Maximum COUNL.........coceeeriiiiiiiiiieee e 65000
Measuring time ............ selectable 1sec to 72 hours
Evaluation
For1secto30S ...cccccuvvvvvnnnnnnnnne Quasi analogue
Over30sS............... Histogram with 60 time slots
Interruption Analysis
Testsignal.......cccccccevveeeinnnns 1020 Hz, 0 to —30 dBm
IMPEdANCE ........uvvvieiiiiiiiiiiiiee 600 Q

Threshold below the normal level.... 3, 6, 10, 20 dB
Accuracy of Threshold

For3,6,10dB....cciiiiiiiiiiieeeeeeeeeee +1dB
FOr20 dB..veeiieeeeiieeeeee e +2dB
Measuring time ........... selectable 4min to 72 hours
Interruption Categories 0.6 ms to >1 min
Evaluation ................ Relative duration, Errored sec

Count & time distribution / category
Single-End Insertion Loss Measurement

Frequency ranges............ 15,3,9, 12, 18, 35 MHz
Line length range .........ccccvvvvvvvvvvnnnnnes 100 m to 6 km
Direct measurement ............... 100 kHz to 6 MHz or

up to 45 dB cable loss
Extrapolation ..........cccccovveeeeiniiienennns Over 6 MHz or

Over 45 dB cable loss

Vertical scale......cccovveeviiicviiiiieeeeccee 0to 80 dB
ACCUIACY ooeiiiiiiiiieeee et 2to4dB

(The accuracy and the maximum length depends
on the cable conditions)

Echo Test
Measuring range .........ccoovevveeeeiveeeennns up to 2500 ms
RESOIULION ... 5ms
Display range ..........cccceeeeeeeeiiiiiiiieeeeeeee 0to -90 dB
Telephone Simulator
Dialing ..eeeveeeeeiee e Pulse & Tone
Storage of phone numbers .............ccccee.. Provided
Indications
Line voltage.........coecvvvveeeeee i up to 100V
Line current.........ccccveeveeeevvcciiieeeeeeeene up to 100 mA
Ringing voltage ........ccccccveevvivvvennnnn. up to 100V p-p

Simultaneous Event Counting

Transmitter
Test signal.......cooovieieiiiiii e 1020 Hz
Test signal level.........ccocoveiiiiiiiiieeee, 0 dBm
Receiver
Level range.....cccccevvccvvveeeeeeeee e, 0to -30 dBm
Measurement times.........ccoe...... 5, 15, 30, 60 min
Maximum counts for each counter-.............. 65000
Amplitude Hit Counter (0.95)
Threshold range .........ccocceeeiiiieiiiiieeeens 2t09dB
Guard interval........ccooveveeiiiiiieeeeeeeeeee e, 4 ms
Dead time ........ceeeevieeieeeiiee e, 125 +25 ms
Dead time after interruption (>10 dB drop) ...... 1ls
Phase Hit Counter (0.95)
Threshold range ........cccccvvvvvvvveieveininnnnnnnnn. 5t045°
Guard interval........oooooveeeeiiiiiinieeeeeeeeeea, 4 ms
Dead time .......coovveeeiiiiieeiee e, 125+ 25 ms
Interruption Counter (0.61)
Threshold ........ccouveviiiiiiiiie s 6,10 dB
Guard interval........cooooveeeeiiiiiineiieeeeeeeeea, 2ms
Dead time .....coovvveeieeeeeeeeeeeeee e 3+l ms
Impulsive Noise Counter (O.71)
]| = 1020 Hz Notch
Guard interval........cccooveeiiiiieeiie e 20 ps
Dead time ......oooeveeeeeieeeeeeeee e 125 +25 ms
Threshold range .......cccccoeovvcvvieeeennnn. 0 to -50 dBm
Group Delay Distortion (0.81 app. I)
Transmitter
Testsignal ..........cccuvveeen. 36MTT, 200 to 3700 Hz
RESOIULION ..evviiiiiiieiee e, 100 Hz
Output level ................ -20 dBm/tone (3dBm peak)
Receiver
Input level range............c.c....... -50 to —10 dB/tone
Group delay distortion range.................. Oto5ms
RESOIULION ... 1us

Reference.... smallest, 800 Hz, 1000 Hz, 1800 Hz

Phase Jitter & Frequ. Error Measurement
Transmitter

Test signal......coovvieeiiiii e 1020 Hz
Test signal level.........ccocoveviiiiiiiieecee, 0 dBm
Receiver
Test signal level.........ccccccoviiiineenn. 0to —-30 dBm
Phase Jitter measurement (0.91)
Measuring Range.............. 0.2 to 30.0 degrees p-p
Fiter . oo 4 to 300 Hz
Frequ. Error Measurement (0.91)
Measuring Range ..........ccceeeeviiveeeeiiiieeeenns + 30 Hz
RESOIULION ...eeeeiieiiiiiiiiiieeee e 0.1Hz
Noise with Tone Measurement
Transmitter
Testsignal ... 1020 Hz
Test signal level..........cccoooiiiiie, 0 dBm
Receiver
Measuring range .......cccceeveeeeeeeevnennn 0to -80 dBm
Filters. ..o Psophometric (0.41)

1020 Hz Notch (0.132)
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FAULT LOCATOR MODES

ACTIVE ELC 30ar PASSIVE ELC 30ar
BRIDGE ECFL 305 ECErES BRIDGE ECFL 305
_ Murmay ECE 35 ECFL 305 _ Muray
o — ; "k — ;
.3 i " Graaf | a |
R Sy T —
— Qi T _o]@ =3
Kiipfriiller Master Slave Kiipfrmiiller
Pl C 5 = C 5 =
P —] ECE 35 M E —_—
=E —3— @ - E
3 Point 3 Point
ST — 2 @ o — .
{E—DTD—J- {E—EITD—J-
r:':_“h = 3 i“:c_“" = 3
SPECIFICATIONS OF FAULT LOCATOR FUNCTIONS
TDR ACTIVE BRIDGE
Measuring Modes Voltage
Single Pair.......... L1, L2, L1 long time, L2 long time DC VOltage. ..oeevvreeeeiireeee e up to 400 V
L1 with automatic configuration AC VOltage .....ccvveeeeiiieeeeieee e up to 250 V eff
Double Pair..........ccccvvvvennn... L1& L2, L1-L.2, XTALK ACCUIACY ...ooevviiiiiiie et +3% +1V
XTALK with automatic configuration Frequency range.........cccccceeiiinnnnnnnnnnn. 15 to 300 Hz
Memory Modes............. L1& Memory, L1- Memory INPUL reSIStaNnCe .........cccoocveevcee i 2MQ
Measuring Ranges Loop Resistance
For non loaded cable (at V/2=100)...... up to 32 km Measuring range .........ccocceeeeeeercveesineenns 1Qto 10kQ
For loaded cable (at V/2=10)............. 6.4 to 32 km ACCUTACY ..ottt +0.3% +£0.1 Q
The maximum range depends on cable condition Resistance Difference
Evaluation of Results Loop resistance range .................... 10 Q to 5000 Q
With Cursor and Marker.......................... INMELErs | ACCUTACY .......vvvvercreei +0.2% of RI +0.2 Q
Refreshing of waveform...........cccccceiniieene ~4/sec Insulation Resistance
Acii?;nc.g/ ................................................ Maximum 16 Measuring FANGE oo 10 KQ to 300 MQ
Fault location ........ccccceevvvvveviiinnnnnnn, 0.2% of range SIS WEMEIGED corororosososossssssssssssssssso 109) / 35?(2)/
ReSOIUtION ... 0.01m Accuracy """""""""""""""""""""""""" S
Propagation Velocity Capacitance
For non |Oaded Cables Measu”ng I’ange ................................... 1 nF to 2 HF
V12 oo 4510 149 m/us | Measuring voltage ... 11 Hz, 100 Vp
VOP ..o 301099 % | ACCUMACY ..ot +2% 0.2 nF
For loaded cables Capacitive Balance
V2. oo 1.2 to 30 m/us Measuring range.............ooeiiiniiiienes 1nFto2uF
VOP ..o 0.8t1020 % | Measuring voltage ...............cccocooeeee 11 Hz, 100 Vp
Pulse Characteristics Accuracy of Lx/L value............ccccvvevveeeeiiinnnns +0.2 %
Widths for non loaded cable................. 4nsto6pus | DC Fault Location
Widths for loaded cable .................ccceunee. 330 us | TestMethods................ Murray, Kupfmdller, 3 Point
AMplitude: ........cocvevvreennnen, 1.3t012 Vppin 120 Q | Loop resistance range ................c......... 1Qto 10 kQ
Automatically changed Fault resistance range ........................ up to 100 MQ
with gain and width. Measuring VOltage .......cccuvvveeeeeeiiiiiiieeeee e 100 V
Line Connection Accuracy (RI=2 kQ, Lx/L=0,1 to 1)
IMpedance...........cccceeveeeeeeereeeenne, 120 Q balanced | Faultresistance < IMQ..............ccccooiiiiinnnnn. £0.2%
Balance control..........ccccoeveeeeeeeeencnne. 50to 270 Q | Faultresistance 1 MQto 5 MQ..................... £0.3%
Gain Control Fault resistance 5 MQ to 25 MQ................... +05%
RANGE oo Oto9odp | Faultresistance 25 MQ 10 100 MQ.................. 2%
SEEPS ..ttt 6 dB/Step | AC Fault Location Interruption
Distance Dependent Amplitude Correction Range ............. up to 20 km (Depends on cable typ)
NUMDET OF SLEPS .., 10 | ACCUMACY oot +2% 0.2 nF
& AN
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CABLE EXPERT ECE 35
PASSIVE BRIDGE PRE MEASUREMENTS
Loop Resistance Disturbing Voltage
Measuring range ..........ccoeeeeuveeeveeennen. 1Qto 10 kQ DC voltage. ....ccccvveeeeee e up to 400 V
ACCUTACY ...vovevvereeeeeeeeeeeeeeeesesieiennen +0.3% +0.3 Q AC vOltage........ocvmersniesiiininssinnn, up to 250 V eff
Insulation Resistance ACCUIACY ... 3% =+1V
Measuring ranges Frequenc_:y FANGE .oveeiieeeieeeiiiie e 15 to 300 H(z2
MEASURNG FANGES eorserers oo 10 kQ to 300 MQ LLnOthJJthgz:zttaachee ............................................... 2M
, 10 kQ 10 10 GO Measuring range ...........c.cccoeeveueverenenne. 1Qto 10 kQ
Measuring VOltage..............oooovvvvevinnininiennns 100V 1 AccUracy ......oovveeerreeeeisseiseeconne. +0.5 % 0.2 Q
Accuracy Insulation Resistance
100 KQ to SOMQ ..o 5% | Measuring range. ..........c.cccoceeeveuenann. 10kQto 1 GQ
50 MQ t0 100 MQ ..o 10% | Measuring VORAGE ........cccocveveueerereeieeeeeeneneas 100 V
100 MQ t0 5000 MQ ....oovviiviiiiiiiiiiee i 20 % | Accuracy (without disturbing DC voltage)
5000 MQ t0 10 000 MQ ....ooevvvreiiiieiieeenen. 30 % UpP t0 300 MQ oo 20 %
Resistance Difference DC Current
Loop resistance range ............cc....... 1 Qto 5000 Q Measuring range. ........cccceevevveeeeiiineeeens 10pAto 0.1A
ACCUIACY .veveeeveeveeceeeveeie e 10.2% of RI£0.2Q | ACCUIACY ...oooiiiiiiiiii $0.3% 2 pA
Resolution of Lx/L (Mk)-value Capacitance
Inrange AR <10% ...c..oovvvveevveeevieeeieeenne, 1/10000 Measuring range ...........cceceeevveeeennenn. 10 nFto 2 pF
Inrange AR >10% .....covoveveevereerrerneeneen, 1/1000 | Measuring voltage ...........cccocovieieee 11 Hz, 100 Vp
DC Fault Location ACCUIACY ...oiiiiiiiiiiee i +3% +0.3 nF
Test methods ............. Murray, Kipfmiiller, 3 Point AUTOMATIC QUICK TEST
Loop resistance range ...........cccuee..... 1Qto10kQ ST Vo e
Eﬂiﬂtsa?ﬁ:ztegﬁgg:nge """"""""""" CL 101002/'8 Measuring range. ........... up to 400V DC, 250V AC
_ S Testresults ........ccccvevvieveennnen. Vab, Vak and VbE
Accuracy (RI—2 kQ, Lx/L=0,1to 1) Insulation
Fault res!stance SIMQii, 0.2% Measuring range .........cccceeeevnuvneen. 10 kQ to 300 MQ
Faultresistance 1 MQto5MQ.......... 0.3% | Measuring VOItAGE .......vveeeereereereereerreresrreenn 100 V
Fault resistance 5 MQ to 25 MQ............. 0.5% Capacitance
Fault resistance 25 MQ to 100 MQ.............. 2% | Measuring range .............co.ooeeereeenn. 10 nF to 2 uF
Resolution of Lx/L (MKk) value ..................... 1/1000 | capacitive Balance
AC Fault Location Kiipfmiiller Method Testresult ..., Unbalance %
Loop resistance range ...................... 1Qto10kQ [ Measuring VORAGE .....c.iwerarsmsmssareeaes 11 Hz, 100 Vp
Fault resistance range. ..........ccccoeenee. up to 25 MQ
Measuring voltage...........ccccceevuneen. 11 Hz, 100 Vp AUTOMATIC QUALITY TEST
Accuracy (RI=2 kQ, Lx/L=0,1to 1) Insulation
Fault resistance < 1 MQ........ccccoverrerrenene. +0.3% | Measuring range.............ccococovvnne, 10kQ10 10 GQ
Fault resistance 1 MQto 5 MQ ............... +0.5% |Capacitance
Fault resistance 5 MQ to 25 MQ............. +1.0% C%Z%?ﬁcggBr;g%ié """""""""""""""" 10 nF to 2 pF
Resolu.tl.on el R Yoo Lo Testresult.......cccoveeveeeee i Unbalance %
AC Capacitive Balance RESOIULION ... 1/1000
Measuring range. .......cccccceeeeeeenvenenn. 10nFto2 uF || oop Resistance
Accuracy of Lx/L value ...........c.ccccoovniiinnnn, 10.2% Measuring range ..........couveeereenverveeenns 1 Q to 10kQ
Measuring voltage...........cccceeevuvnenn. 11 Hz, 100 Vp ACCUTACY ..vvvveeiniiieeeiiiieeesiieeeesieeees e +0.3% +£0.1 Q
Resolution of Lx/L value Resistance Difference
Inrange Lx/L=0.9t0 1.1........ccccvrrrrrrnnnn. 1/10000 Loop resistance range .........ccccceveeeiennnnns 1Qto5kQ
In range Lx/L<0.9 or Lx/L>1.1 ................. 1/1000 RESOIULION ... 1/1000
Fault Location Graaf Method PAIR CONDITION SURVEY
Loop resistance range ..................... 10 Q to 10 kQ - —
DC current range. .......c.ccceevveerveenne. 10 pAto 0.1A The Survey of Pair Condition is extremely useful test
Accuracy of current measurement......+£0.3% +2pA sequencg DI 412 best.fault ([BEHEm G et
Accuracy of Lx/L value (current >0.1mA) ....... +39 |The FOESE Of the following measurements:
Accuracy of Lx/L value (current >1mA) ....... +0.3% : é)all;gJCritt)grwlgCg/oltage
e Loop and wire resistances
e Insulation resistances
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CABLE EXPERT

ECE 35

DATA TRANSFER

Data transfer via USB port

The USB port provides:
bidirectional transfer of test results

Data transfer via WiFi

The WiFi connection provides two ways of transferring
test results, test setups and images to LAN network:

)
e bidirectional transfer of test setups e ECE 35 initiates a connection to a FTP server
e transfer of print screen images to USB stick ECE 35 acts as a HTTP server
e transfer of upgrade files to ECE 35
LOOP CLOSING DEVICE ELC 30 (Accessory)
Functions Specifications
Opening or closing the far end of tested Power supply .
palr When Just one person Wants to AA Size alkallne battery Ce”s ............. 3 pIeCES
perform a measurement durlng WhICh Opel’atlon tlme ......................... ca. 1000 hOUI’S
the far endlngs Should be opened or ALItO pOWGr Off ...................................... 4 hOUI’S
closed (e.g. Kipfmuller method). Connectors..........cccuveeee. 4 mm banana plugs
The device is remote controlled over Mechanical Data
the tested pair by ECE 35 Dimensions..........cccccceeeeeennn. 110 x 60 x 25 mm
Weight (Including battery pack) ....... ca. 0,2 kg

INTELLIGENT SLAVE ECFL 30S (Accessory)

Functions

Opening or closing the far end of test-
ed pair when just one person wants
to perform a measurement during
which the far endings should be
opened or closed (e.g. Kupfmudller
method).

Current measurement at the far end of
the tested pair when Graaf method
is applied. In case of Graaf method
the master ECE 35 and the remote
controllable intelligent slave ECFL
30S measure the current at the two
cable ends at the same time and
communicate over the tested pair.
The Master calculates the location of
fault out of the rate of currents

Specifications
S Power Supply
' o | AAsize alkaline battery cells ............... 4 pieces
Operation time ........ccccceeeeeieeeennnne ca. 500 hours
Auto power off.........ccoveeiviiiiiiie, 4 hours
Connectors
A, B, C line connectors ..4 mm banana sockets
Ground connector ........... 4 mm banana socket
Mechanical Data
@ Dimensions ..........cceeeeeeene. 210 x 100 x 40 mm
Weight (Including battery pack)........ ca. 0,4 kg
— Control
The device is remote controlled over the test-
\_ -
ed pair by ECE 35

HIGH IMPEDANCE PROBE ELQP 30 (Accessory)

Purpose

The ELQP 30 active probe is intended for PSD spectrum
measurement on working lines when test instrument should
be connected parallel with the operating modems and the
regular measuring cables can not be used because the
digital systems are extremely sensitive for the capacitive load
Specifications

Frequency range ........cccooeiiiiieeeen 5 kHz to 30 MHz
AMENUALION ... 15dB
Input ImMpedance ...........cccceeiiiiiiiiieee e, 5 kOhm Il 5pF
Accuracy

BKHZtO 25 KHZ....ovveieeeeee e +1dB
25 KHZ tO 5 MHZ....ovviiiiieei e +0.3 dB
S5MHZ 10 30 MHZ ..oooiiiiiiiiee e +1dB
POWETEd. ... from ECE 35
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CABLE EXPERT

ECE 35

GENERAL SPECIFICATIONS

ORDERING INFORMATIONS

Power Supply
Internal rechargeable Lithium lon battery pack

Operation time ..........cccccvvveeeeeeeiiinnnns approx. 8 hours
Charging (without taking the battery pack out)

From 100 to 240 V mains ........... with mains adapter
From 12 V car battery ...........ccoc..... with car adapter
Charging time..........ccoeeiviieeeinieee e ~ 3 hours
Display .......ccccevvveierniinnen. 800 x 480 color LCD TFT
Connector for mains adapter ......... 2.1/5.5 mm coax

Connectors for Bridge Measurements
Ground connector ................... 4 mm banana socket

Line connectors....... 4 pcs of 4 mm banana sockets
Connectors for Line Qualification

Ground connector ................... 4 mm banana socket
Line connectors............... 2 pcs of 3 pol CF sockets
Connectors for Data Transfer

USBA ..o, USB host port for USB-Stick

Over Voltage Protection
Between a and b
Fault locator .........cccceeeeeeeennnnnnns 500V DC, 350V AC

Line qualifier .......ccccccvvvcvvvennnnnn, 200V DC 160V AC
Ambient temperature ranges
REferenCe......cccocvvveeiiiiee e 23+5°C
Rel. humidity 45% to 75%%*
Normal operation............cccoecvveeeiniiieeenninn. 0to +40°C
Rel. humidity 30% to 75% *(<25g/m3)
Limits of operation...........cccccceveviiierennnnne -5 to +45°C
Rel. humidity 5% to 95% *(< 29 g/m3)
Storage and transport ..........ccccevvveeenne —40to +70°C
Rel. humidity 95% at +45°C *(<35g/m3)
Protection ........c...eeeeeiiiiiiiiiiee e IP 54
Dimensions
Without bridge...........cooeeeeeeee. 224 x 160 x 65 mm
With bridge..........cooeeeeee 224 x 160 x 75 mm
Weight
Without bridge........cccoeevvieeiiiiie ca. 1.5 kg
With bridge ..o ca. 1.8 kg

* Without condensation

CABLE EXPERT ECE 35........ccoeeiine 460-000-000

Including:
Operating manual set & Calibration Certificate
Ground connecting cable
2 Balanced Measuring Cables
USB stick
Mains adapter
Carrying case

HW options
Active bridge, DMM, and TDR ................... 460-400-000
2-wire test lead (red/black)
2- wire test lead (blue/yellow)
Test lead (green)
Passive bridge .........cocovviieiiiie 460-460-000
( Extension for Active Bridge)

Accessories
High Impedance Probe ELQ P30 ....... 410-000-000
Loop closing device ELC 30 ............... 421-000-000
Intelligent Slave ECFL 30S................. 425-000-000
Car lighter power adapter EAA 20......462-000-000

SW options for xDSL line qualification

Single End Line Test. ......ccovvviveeinnnenn, SW 460-640-000
Single-End loss estimation and
Automatic line test with data rate estimation

Test Beside Vectored Groups. ........... SW-460-910-000
Non-disturbing test beside VDSL groups.
Non-disturbing test beside SVDSL groups.

Spectrogram Measurement................. SW 460-570-000

Spectral Trace as Reference............... SW 460-950-000
Stored spectrum as reference and
System dependent PSD as reference

Interruption Analysis.........cccccovcveeeennne SW 460-530-000

SW option for voice frequency measurements
Voice frequency SW package............. SW 460-940-000
Group delay, Jitter & Frequ Difference,
Noise with tone measurements,
Event counter, Echo Test

SW options for bridge measurement
Test of loaded cables..................... SW-460-650-000
Test of multi section cables........... SW-460-660-000

ELEKTRONIKA reserved the right to change specifications without prior notice!
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