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|.Power Cable Categories & Analysis of Cable Fault

1.Power Cable Categories

1.1 By rated power.
Low voltage cable : 6KV rated or below
Middle& High power cable:6KV & above,35KV below.
High Voltage Power cable : 66KV & above rated cable.
1.2 By Power cable insulation dielectric materials
Oil immersed paper dielectric: MV or HV Cable
Non drip paper dielectric cable: MV or HV Cable
(XLPE)Dielectric power cable: MV or HV Cable
Other rubber dielectric cable: MV & HV Cable or LV Cable
Oil filled cable: HV Power Cable
1.3 By construction
No external metal shielding layer of the cable: LV Cable
outer metal shielding layer of the cable: HV &HV Cabile.

Mental inner sheath cable: HV Cable

2.Power Cable Fault Categories & The Fault Analysis

2.1 Power Cable Fault categories
By the fault part:
Joint fault; host cable fault
By Performance form:
Closed fault; exposed fault.
By structure:

Main insulation fault; Inner & outer sheath fault.

By The traveling wave measuring principle :
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2.2 Analysis of cable fault

The open circuit fault: if the cable insulation is normal, and that the conductor

cannot normally convey
Voltage can be considered as the open circuit fault, such as wire or wires seem to

break or the non

Breaking and core existing a larger line resistance and core fracture. General simple
open circuit fault rarely seen,

Mainly to coexist with low resistance or high fault resistance

Low resistance fault: if the insulation damage of the cable, can directly use the
testing method of low voltage pulse of one class phase or phase to earth fault, called the
leakage of low resistance fault, Low resistance fault. The general resistance value is less
than a hundred ohm. If the resistance value is zero, it is called short circuit fault, which is
a special case of low resistance fault

Leakage of high impedance fault: if the cable insulating medium has been
damaged and fixed channel resistance, but the fault cannot be directly used cable fault
tester by "low pressure pulse measurement method” called leakage of high fault
resistance, the resistance is usually in the hundreds of ohms or more. When the DC
leakage voltage test is done on the spot, the leakage current value increases
continuously with the increase of the DC voltage, and exceeds the standard value of the
cable itself. Leakage of high resistance and low resistance fault are relatively described
and there is no distinctive difference between them.

The flashover of high resistance fault: The flashover of high resistance fault in

cable pre test voltage range, when the cable pre test voltage is applied to a certain value,
2
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the leakage current value of cable suddenly increased, which greatly exceeds the value

of the subjects required cable standard value, this type of failure is called flashover of
high resistance fault. Although the cable insulation is damaged, it has not formed a fixed

resistance channel.

2.3 Discrimination method of fault characteristics of power cable
Three of fault characteristics of power cable:
(1) Judged by MQmeter ,multi meter. ;
(2) Judged by cable pre-testing result;
(3) Judged by HZ-501A power cable pre-locator
Under normal circumstances, low resistance, open circuit fault can be directly judged
by the Ohm meter or HZ-501A Power cable flashover instrument impulse testing wave.
2.4 Power cable fault testing program.
By applying the HZ-501A flashover instrument to locate the cable fault following
procedures are generally required:
(1)Analyze the cable fault characteristics and learn about the cable rated voltage and
the insulation materials.
(2)Using the HZ-501A Power cable Flashover instrument’s impulse method to detect
the cable length, and also to calibrate the radio wave speed in the fault cable.
(3) By selecting the suitable testing method, applying the HZ-501A Power cable
flashover instrument to pre-locate the cable fault.
(4) to pin point the power cable fault precisely, include the underground cable route,
depth and the fault point locating.
(5) Applying the tolerances analysis method to the cable fault testing results(measuring
tolerances . transferring speed tolerances . judgments tolerances . instrument

tolerances).

3.The Main Specification Index of System

1) The single chip operational platform, touch-screen operational method:
3
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2) System functions: Fault distance measurement. Fault locating. transmission

speed test. fault resistance. Power cable route tracing. buried depth detection etc;

3) Detecting method: Low voltage impulse. Flash over method. Audio frequency
method. Acoustic magnetic synchronous method. Valley value method. Peak method.
Electromagnetic induction etc;

4) Display control: Flashover instrument: 8inchesindustrialgrade LCD ,Battery

inside, can workfor6 hours continually; others are Pointer table display;

5) Detection range: testing distance: 30km, detection depth: 2-5m;

6) Measurement accuracy: Pre-testing tolerances: +10m (absolute value) or 1%

(relative value), Precisely detecting tolerances: +0.2m (Locating. route. depth);

7) sampling frequencies: 80MHz. 40MHz. 20MHz. 10MHz

8) sampling method: automatic continuous sampling, no any discharging wave
form can be left out absolutely.

9) low voltage impulse: 0.05/0.1/0.2/0.5/1/2/8uS, seven

10) Output power: Route power: 100W. Impact power: 0~400W

11) Impact high voltage: 0~35kV

12) short circuit current: 0~320mA

13) Burn through power: 0~1225J
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lI.Able Fault Pre-locator

Measure the power cable of different sections, different media of various materials,
Coaxial cable, Street light cables and short circuit, open circuit short line fault of the
low resistivity underground wire. Superior cable management system, automatically

generate test reports.

1.Parameter Summary

1.

2.

9.

12” industrial-grade computer control, Touch screen LCD display.

XP operation system, Super cable management system and automatic generate
testing report.

With test distance and speed functions.

100MHZ sampling frequency, the minimum resolution is 0.5 m (100 m/us);

Automatic continuous sampling, will never miss any discharge waveform;

Measuring method: flashover sampling and Low voltage impulse method

Pulse margin: 100Vp-p , pulse width:0.1 or 2us

Impulse width: 0.1uS and 2uS

Measuring distance : Smax: 60km  Smin:15km

10. Accuracy:+1%

(DL/T849.1-2004 provide not exceeding ¥(1%L+20)m, “L” is length of cable)

11. Power supply: built in 12 v/ 10 ah dc power supply, can continuous work for 4 hours

2.Panel Display
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1.display: Industrial- grade touch screen

2.terminal: Test site safety earthed

3.Q9: Test input waveforms;

4.Indicator light: the light lights when the machine is normal,

5.standard USB: can wire card externally and USB communication;

6.Charging power supply: AC 220V, 50Hz;

7.Displacement: adjusting knob displacement when collecting waveforms, changing
baseline level of the collected waveforms;

8. Amplitude: collecting waveforms by adjusting the amplitude knob to change the size of
the amplitude of the collected waveforms;

9. Reset: Click to reset the lower machine

10. Power switch: turn on the power supply;

3.0n-site Wiring
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lll.Software Specification

1.System Operation Environment

1.1  minimum preparation of system operation
Window system 512 internal storage 10G disk
1.2 support software
1>net framework4.0 (dotNetFx40_ Client x86_ x64.exe)
2>office 2003/2007
3>pdf reader

4>QQ communication software

2.Install and Unload of System
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Install document summary of system
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2.1 Start-up install procedure
1> The system will point out mention framework 4.0 (dotNetFax40_Client_x64.exe)
If without net framework 4.0,

2> Click “setup.exe” start-up installation

i'-,_EJ CableTesterS5tart — InstallShield Wizard

Welcome to the InstallShield Wizard for
CableTesterStart

| The InstalShield{R) Wizard will install CableTesterStart an your
| computer. To continue, click Mext.

WARNIMG: This program is praotected by copyright law and
international treaties.

< Back hext> || cancel

3> Click “next step”, select “accept terms of permit agreement”



HUAZHENG ELECTRIC MANUFACTURING(BRODINGICO.LTD. Qs UEY 41111 g

ii_% CableTesterStart — InstallShield Wizard

License Agreement

Flease read the following license agreement carefully.

To add your own license text to this dialog, specify your license agreement file in the Dialog

editor.

1. MNavigate to the User Interface view.

2. Select the LicenseAgreement dizlog.

3. Choosze to edit the dialog layout.

4. Once in the Dialog editor, select the Memo ScrollableText contral,
&, Set FileName to the name of vour license agreement RTF file,

After you build yvour release, your license text will be displayed in the License Agreement dialog.

{(#)7 arcept the terms in the license agreement:

{1 do not accept the termein the license agreemen\

[ < Back ] Next = [ Cancel ]

4> Continue “next step”, waiting for installation when displaying “being installed”

i CableTesterstart — InstallShield Waizard

Customer Information

Flease enter vour information,

User Mame:

Organization:

[ E

[ < Back Mext > [ Cancel
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i'f_a CableTesterStart — InstallShield Wizard

Setup Type
Choose the setup type that best suits your needs,

Pleasze select a setup type.

All program features will be installed. (Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

< Back Mext » Cancel ]

i-'-_% CableTesterS5tart — InstallShield ¥Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review ar change any of yvour installation settings, dick Back, Click Cancel to
exit the wizard,

< Back Install i Cancel

10
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i'-,%l CableTesteritart — InstallShield Wizard
Installing CableTesterstart

The program features you selected are being installed.

Flease wait while the Installshield Wizard installs CableTesterstart, This may
take several minutes.

Status:

Reqistering product

[..--.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.--]

|
|'||
™

5> System installed successful

InstallShield Wizard Completed

The Installshield Wizard has successfully installed
CableTesterStart, Click Finish to exit the wizard.

6> Now displaying shortcut key of “power cable pre-fault locator” on desktop, as below
drawing:

11
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2.2 Unload system
1> Click windows system to start-up, seek out “cable fault pre-locator” in “procedure”, as

below drawing:

| EBLSHERGRN
| EESHERRTY
ER LS HTANY
D AEEG

ol &Y | o0 |

2> Click “Start-Control panel”, so finish unload.

12
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3.Start-up System

1> Double click shortcut key of “cable fault pre-locator” on desktop, then start-up

procedure.

4.Chapter and Program of System

14
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Save il Cable Jll Node = R“"t Onlie Other Guardian Test

Select computer

Configuration Waveform sampling

communication /

Connect equipment

Other set up

Waveform temporary storage

Save report

Select testing model

Waveform analysis Make report

A

Open report

5 Introduction of Function

5.1 File operation

5.1.1 Import file

Import file of other data base to being system database, data base file imported must be

same as presented data base structure.

5.1.2 Export file

15
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Export system database file to specified directory

5.1.3 Open waveform

Huazheng

Opening waveform with file format in system, select opening and looking over waveform

in “waveform temporary storage”, as below drawing:

R < TEEE G) » B gl

mn v FETiE 0 @
- =% : i
& sma | Tencent Files 2013/5/26 21:15 =
| Visual Studio 2008 2013/5/24 21:42  Srjgss
18 1AL | Visual Studio 2010 2013/5/25 13:49  rjs==
o FHRE (C) ||| B2-20130525223700.txt 2013/5/2523:17  TXT 2tk
AR (D)
ca BHEER (B)
£, RS (G
= GRMCULXFRER
€ [
iz F m 3
MHEEIN): Bm2-20130525223700.bx - [i&:ﬁﬁﬁr.ml v]
| mwo) || = |
save [l capie [l woae [l %! W P2 W onric [l = Ml othe: Guardiam Test [ | & | oeaine |

Palse] |Palse2

Fult |speed |

Sampl

Stora al
o ean

Eeep state

EXa
1

1. Data file be saved with txt file format, with displaying of hexadecimal

2. In data file, the first hexadecimal indicate waveform model, 01 indicate flashover, 02

indicate impulse 1, 03 indicate impulse 2, following closely waveform data.

16
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3. One file save one waveform data only.

4. Waveform chart opened can be analyzed in “temporary storage area of waveform”
5.1.4Exit

Exit system

5.2 Managing of cable

5.2.1.Add cable

Click “add cable” bottom in menu of “managing of cable”, popping newly add interface,
click “save” after finishing filling out”’. Cable information including power station name,
circuit name, cable model, cable dielectric, circuit voltage, overall length of cable, cable
connect, cable fault. Multiple add is available for the newly add bottom of cable connect

and cable fault.

S Add Cable Info X

Substation: ||
Line: |
Type: | Speed: mius
Yoltage: | v Length: | =
Cable Joint:
ek ] Add Cable Joint
rCable Fault:
Fanltl: Add Cable Fault
Save Cancel

5.2.2 Cable listing
Click “cable listing” in menu of “managing of cable”, inquiring cable information according

to circuit name. cable connect and cable fault.

17
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£+ Cable list

Line: Type: Cable Fauld ﬂl
[Seleet | Substation Line Voltage ) Type Spaed (n/us) Lenzthn) Cable
I |Substation t Line_1 55 Type_t 158 5500 1: Join
b_h:;uhnauon_z Line_? 455 Type_2 173 455 1:Toin
| T sostations Line_3 66 Type_3 165 83
T |Substation d Line 4 111 Type 4 111 2230
* i

4 3

B | Wodi £ I add Delete Total:d 11 Home Hext  Up End

5.2.3 Revise cable
Open “cable listing”, selecting one information of cable to revising only. System will

be point out “please select one cable to revising” if you select multiple cable information.

4 Add Cable Info

Cihetation: Cubstation 2

Line: [Line 2

Type: |T3«’pe_2 Speed: Ing mf s
Yoltage: |455 kv Length: |455 -
—Cable Joint:

i : i
Jointl: |J01nt1 4dd Ceble Joi:[
Joint2 |Joint2 =

|
i_ 1} | i
—Cable Fault:
Faultl: lFaultl £dd Cable Fault
Fault? [Faultz

Save | Cancel |

5.2.4 Delete cable
Open “cable listing”, selecting one or more information of cable to delete, this operation

will delete all information about cable, including test report.

18
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5.3 Set parameter

5.3.1Set communication
Select present communication serial port, set serial port parameter, e.g. baud rate .
parity bit. data bit. stop bit. As below drawing:

1+ Serial port

- Save Refurbizh J
The =erial por-CON1
Baud rate 115200 - Parity bi HORE -
Data bit:gfis - Stop bit: 1fi =

Notice: it will be take effect on the next re-connect under connect state.
5.3.2 Select model
1. Select model of menu or short cut key
a> fault testing
Select sampling model: flashover. impulse 1. impulse 2
160,156,170,172m/us.

Select dielectric: 160, 156, 170, 172m/us. You can set dielectric by yourself(m/us)

A+ Other

]Speed ]

Sampling:
Flashover: * Select
Fulsel: " Select
Pulze?: " Select

Speed:
0il: [ 1B0m/ns & Select
Oilpaper | 156m/us (™ Select
XLPE: | 1T0m us " Select
FVC: | 1Temius 7 Select
Cusztom: 150 mfus {7 Select

Save Cancel

Notice: it cannot be mutual switched between cable test and speed test, and it

cannot be mutual switched between flashover sampling and impulse sampling

19
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under connect state.

b>speed test
Select model of sampling mode: impulse 1. impulse 2.

User custom overall length of cable(Unite: m)

#» Other @
Mode: (355687
Sampling
Pulsel: (+ Select
Fuls=eZ: (" Select
Meazure Length
Length: 1000 m
Sawe Cancel

2.Select test model. cable dielectric. cable overall length via main interface, user can

custom cable dielectric.

[ 0ffline

Fault lSpeed ]
Sampl | o e
ing | Ilashover

Speed | 160m/fus

lfhilfﬂ 15-

P [ Shrinks

5.3.3 Select data base

1. System provided one acquiescent data, you can use it at first working.

20
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2. Select other data base file if user looking over or save the test result to the other data

base file.

Notice: Chart Structure of the data base file must be full same as acquiescent data
base structure, otherwise cannot operate.
5.3.4 The other set
User can set present test person. monitoring person. temperature. humidity and weather
regime during testing cable, and those information will be saved to data base to inquiring

conveniently.

fr Other &vl

Test: |

mardian |
Temperature :| 2
Humidity | %

Weather |

Save Cancel

5.4 Waveform sampling and analysis
5.4.1 Select cable
1. Click “select cable”, then pop cable listing, selecting one cable information, click

“confirm”. As below drawing:

21



Line I Type: I Cable Faultl Search |

Select | Substation Line Voltage (kv) Type Speed imfus) Length () Cable
I7 |Substation_l Linz_1 55 Type_l 156 5500 1:Joim
» Substationj Line 2 455 Type_Z 179 455 1:Join
7 |Substation 3 Lins_3 [ Type_3 185 L
™ |Substation 4 Lins_4 111 Type_4 111 2230
* r

4 4

Ernciie | Modi £y | Add | Delets | Total:d 1/1  Home Femt  Up End

2.The following drawing will be displayed in the system after confirming.

L. Cable Fault Testing

5.4.2 Select communication serial port

See 5.3.1
5.4.3 Other set

See 5.34
5.4.4 Select model

See 5.3.2
5.4.5 online test
After be all set, click “off-line state” of main interface. Pop prompt message if user didn’t
select cable or serial port information. It will be displayed “online state” after connection
success, the pattern being green, and “sampling” button displayed available mode. As

below drawing:

22
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Substation | Lime 1 55V 5500

save [l cable ll Node S‘:"’ R B onvic il ©™ Ml other Guardian Test | B ®  online

Stora .
ae Clean

Sampling state

5.4.6 sampling data
Click “sampling” button in interface, transmit sample order to the next stating according
present selected sampling mode. This moment “sampling” button be changed to “keep”,

which be indicated sampling mode, and then appearing waveform chart in sampling area.

Substation_l Lime L 55¥ 5500m

st [l Repx ¥ Comm1 B
Guardien Tes! i
Save [l Cable [l Node vy Onlie “a Other t N ) Online

Stora al
s ean

Sampling state

N

Waveforn

5.4.7Changing over sampling mode
1. If user select “flashover sampling”, so cannot changing to “impulse sampling”,

user should be sampling “keep”, and then changing to “impulse sampling”

23
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2. If user select “impulse 1” or “impulse 2”, here “impulse 1” and “impulse 2"be

mutual changed only.
5.4.8Temporary storage waveform

1. According to waveform chart of sampling area, click “temporary storage” key, and
save waveform to temporary storage area to analyzing. If flashover sampling mode at
present, so waveform mark of temporary storage area should be “flashover 17,
“flashover_2”... and so on.

2. It can be temporary saved 10 waveforms at most, the present waveform will be
replaced if sampling modes ran up to 10 waveforms

3. Under sampling mode, click right key wilfully to open or close waveform, the
waveform opened will be comparative analysis with present waveform under every mark.
5.4.9 Clear up waveform
If user no need waveform of the present mark, so click “clear up” key of main interface to
clear up present waveform. If present mode is “flashover sampling mode”, the waveform
in mark of “temporary storage area” being “impulse waveform”, so it will be indicate
“present flashover model will cannot clear up waveform, close only.
5.4.10 Waveform analysis
1. Working out distance and speed between cursors 1 and cursors 2 in waveform chart.
2. User can real time observe the changing of distance or speed between cursors 1 and
cursors 2.
3. User can amplifying or reduce waveform via mouse wheel, both sides be amplified or
reduced at the same time around present place of mouse.
4. Click right key to “close waveform”
5. Click right key to “clear up waveform”, continue “temporary storage” the next
waveform.
6. Click right key to open or close waveform of flashover or impulse.
7. Click “amplify or reduce” key to amplify or reduce waveform. Begin the first point, turn
right to amplify waveform, turn left to reduce waveform.

8. Use can move right and left present waveform by “quick left” “quick right” “left shift”

24
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“right shift”

9. User can move up and down present waveform by “up shift” “down shift”
10. Click “reset waveform” to check waveform chart of presented “temporary storage”

11. Click “cursor 1” and “cursor 2"to change operation, user can fine tuning presented
cursors by “cursor left” and “cursor right”

12. Click “automatic analysis” key, locating one cursor to the lowest wave bottom of
present effective coverage, and then locating the other cursor to one cross point since
waveform to up intersect with baseline.

5.4.11 Saved waveform

1. Data file be saved with txt format, displayed with hexadecimal

2. At the first hexadecimal of data file indicate waveform mode, 01 indicate flashover. 02
indicate impulse 1. 03 indicate impulse 2, waveform data following close.

3. One file saved only waveform data only.

4. There are two saving waveform mode

1> Click right key of “waveform temporary storage” area to “save waveform”

2> Click short cut key to “save waveform”

HEZ;EE

5.4.12 Save test report

After finish testing, click “making report” key, and open save interface, the system will
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tacitly approve to show test time. test environment. basic information of cable in interface.

The other information will be filled out according to actual demand.

A+ Reports List g|
A
Power Cable Fault Test Report Save | Generate W]
Test Time Environment | h% 0

InformatiofSubstation 1 Line 1 S5V S500m
Fhenomenon

Type: = Inbeing: - Test positi 4 Resistance] /]
Testing Process
Fulze Waveform

' awe forn ad
Flashower Waveform
' ave forn =

Analysic
~Equipment

Mainframe: Point: Path ’7

Accessories: Negger:
—Remark

b-
Confirm Cancel
Notice:

1. For impulse fault waveform and flashover waveform, user can select waveform
chart according to present analysis result, the waveform chart will be saved to
world file with picture format.

2. After saving success, use can find out the fault analysis from report information
and cable information.

5.5 Report managing

5.5.1 Report listing

User inquire it according to test time range. circuit name. test staff. cable connect. history

fault. User can check present record data of test report according to report listing, with 15
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records every page, click “home page”. “previous page” . “next page” . “last page” to

check page report.

Reports List

Tast Time: |2015—DT—15 vi - |201st7715 S I
Test |— Cable Jmnt’— History Fau] Search |

| Test i i Fault E
Selec Time Line Cable Joint Test Fault Type Hatae Fault Local Fault Analysis
3 2013-1-19. .. |Line 2 1:Jointl 2:T. .. |ggef

Total:l 141 Home 1p Hext End

Open Repor | Delete |

5.5.2 Delete report

Select one or multiple records to delete, the system indicate “delete success” after
finishing delete.

5.5.3 Look over history report

1. Open report listing, select one report to open, the system will indicate “select one

report to open” if user select multiple report.

Reports List

Test Time: |2016-07-15 - == [zo1e-07-15 | e |
Toci: Cable J'nintl History Fan] Search |

|
Selec'l %:;: Line Cable Joint Test Fault Type %:‘:l“;e Fault Local Fault Analysis
I |2013—1—19. .. |Line 2 1:Jeintl 2:T. .. | ggef

Prompt

Cpen Kepor | Delete Total:l 171 Keme Up Fext  End

| BN
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Notice: the report can be opened under off-line state only.
2. After selecting one report to open, it will indicate all of waveforms in area of

“waveform temporary storage”, and all of waveforms consistent with before saving. It will

indicate “ without available waveform chart” if there are not waveform charts

5&'}_ Eeports List

i
Power Cable Fault Test Report ladety | e w|
UL TR 11 5-1-19 20:42:12 Environment IB§ S6h% 4570
Infnrmatin*Substatlon_Z Line 2 455V 455m
_Fh
Type: i Inbeing: - Test positi - Resistance{ NS
—Testing Process
—Pulse Waveform
WaveEorn =
—Flashowver Wawveform
Haweforn X
—hnalysisz
—Equipment
Mainframe: Point: Path: I
Accessories I Megger:
—Remark
]}
Confirm Cancel |

5.6 Expert online
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In the process of testing, the test personnel can communicate with expert by QQ,

analyzing waveform online.

5.7 Waveform case and standard waveform

In the process of testing, test personnel can open waveform case or standard
waveform to comparative analyzing with present sampling waveform, and locating
fault quickly.

5.8 About cable

User can look over introduce information of cable in menu of “help”.

5.9 Instruction

In the process of this software, user can look over instruction if meet any
problems.

5.10 About us

Introduce establishment of our company. grow up and culture, please call us or email to

us if you need any help.

6.About Waveform

6.1 Standard waveform of open fault

L. T s L

Lgt]

Analysis: t1 refers to pulse wave shape of the flash tester and has positive polarity (it
can also be negative ); t2 refers to cable center butt joint reflective pulse wave shape (the
reflective wave of joint has the same polarity in general; but it is related to the joint
structure); t3 refers to reflective pulse wave shape of open route malfunction and has

positive polarity. It refers to reflection with same polarity (polarity of malfunction wave
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shape is same as pulse wave polarity of instrument); t4 refers to second reflective pulse

wave shape of open route malfunction. Given the attenuation of pulse wave, second

reflection ratio of t4 is smaller than one-time reflective wave amplitude of t3. The distance
S between malfunction point and measurement end is as follows: ‘t, —t3| =‘t3 —t4| :

During the real operation, the instrument will automatically display and calculate the
distance of malfunction point by moving the cursor.

6.2 Standard waveform of low resistance

b t 7N

Lz J LJ_

Analysis: t1 refers to pulse wave shape of the flash tester and has positive polarity (it

can also be negative ); t2 refers to cable center butt joint reflective pulse wave shape; t3
refers to reflective wave shape of low resistance malfunction point and has negative
polarity. It refers to counter-polarity reflection (contrary to the pulse wave polarity of

instrument); t4 refers to reflective wave shape of cable terminal. The distance S between

malfunction point and measurement terminal is as follows: S = ‘tl —t3| = ‘t3 —t4|.

6.3 Standard wave shape of total length and center butt joint

SN AN
t: tg t:; L4

Analysis: t1 refers to pulse wave shape of the flash tester and has positive polarity (it
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can also be negative such as SDCA-2/5 instrument); t2 refers to cable center butt joint

counter-flushing wave shape; ts refers to full length (terminal) reflective pulse wave shape
and has positive polarity. It refers to same polarity reflection (similar to open route broken
wire malfunction); t4 refers to full length (terminal) second reflective wave shape. Given
the attenuation of pulse wave, second reflective pulse wave of 14 is smaller than one-time

reflective pulse wave amplitude of t3. The distance S between total cable length

S, = ‘tl - t3| = ‘t3 —t4| and center butt joint is as follows: S, = ‘tl - t2|.

6.4 Standard wave shape of transmission speed of electric wave

Analysis: t1 refers to pulse wave shape of the flash tester and has positive polarity (it can
also be negative such as SDCA-2/5 instrument); t2 refers to full length reflective pulse
wave shape and has positive polarity. It refers to same polarity reflection; t3 refers to full
length second reflective wave shape. The transmission speed of electric wave in the

28
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Analysis: to refers to sphere gas power discharge waveform; t1 refers to first reflective
waveform of cable fault point; t2 refers to second reflective waveform of cable fault point.
Since high voltage impulse be reduced, the whole waveform like as reduced Cosine

oscillation, the distance between test terminal and malfunction point is as follows:

S :‘tl —t2|. Notice: normally ‘to —l‘l‘> ‘l‘l —l‘z‘
6.6 Standard waveform near test lead

f2| ts

[\ [\ N :
| 'lr\\'a ;'l U\ ’ﬂuﬂkf\f AT Nrsme———

t Ia Ls

Analysis: to refers to sphere gas power discharge waveform; after t1 refers to multiple
reflective waveforms of cable fault point; the whole waveform like as reduced Cosine
oscillation, this waveforms is not same as the former waveform, so we should select
multiple reflective waveforms, and then averaging them out. Working out distance S
between t; time and to time, then divided by number n(n=6)(double cosine wave cycle) of
rising edge and trailing edge from t; time to te time, that is the distance between test

terminal and fault point is as follows:
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IV.Cable Fault Pin Pointer

cable faults pin-pointer is used for pin-Pointing kinds of cable faults of underground
Power cable by using acoustic and magnetic method. by means of Electronic flashover
generates by the impulse generator. Magnetic sound signal of the electronic flashover
wave is picked up and amplified through the probe, and judged by auditory and visual to

accuracy find out the underground cable faults.

1.Technical Data

(1) Synchronous receiving sound wave and electromagnetic wave during fault point
discharge, use for confirm cable location of fault point.

(2) Magnification: 50,0000 times

(3) Working voltage: £9V+20%

(4) Static current: <10mA

(5) Power dissipation: Quiescent current is less than 10mA, The working current is not
more than 10mA

(6) output impedance :350Q

(7) Positioning accuracy:+0.2m

2.Diagrammatic Sketch of Panel
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Cable fault pin point panel picturer

1) Header-Teslameter: to indicate the magnetic field strength.

2) Level: adjust magnetic field strength base to make the indicator effective swing.

3) Frequency:adjust receiving frequency during cable route detecting.

4) Volume:Sound adjustwhen faults and cable route locating to adjust the suitable
sound signal for the user.

5) Input:connect with the probe

6) Way to work:Select working mode

7) Output: connect special earphone

3.Cable fault locating principle and working method

The Cable fault point produce flashover discharging under the function of high voltage,
at the same time there are four kinds of physical phenomenon: echo, sound wave,
electromagnetic wave, infrared wave. The cable fault flash tester detects the echo to
pre-locate the cable faults. XHDD503 cable faults pin-pointer to accuracy find out the

cable faults by acoustic and electromagnetic of flashover discharging.

s Pre-amplifier Filter Output amplifier
probe |

Earphone
lsocket

- | Output
—— Pre-amplifier Filt B Teslameter .
g Heer - —
Probe Amplifier

Working principle Graph

4.Field Testing Graph
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Earphone <
Receiver Probe

Js
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_ _cable

Discharging point
C

DC HV

HV
Source —‘7

Testing site

Az A A B A AT A
b /- —

e S =
-~ ~ - -

~ & -

N At

HV Js
o0 \/Qﬁ—.z_z.z_z = 8= = Faultscable
ﬁ Discharging point
C

DC HV

Source —‘7

5.0peration steps

(1). Connect the earphone and the probe well with the control part.
(2).Adjust the Way to work knob to select the working mode to set the working mode at
the Point mode (cable fault pin-point state). 3
(3).Adjust the Level knob to make the header of the Tesla meter swing effectively
(4) Adjust the volume knob to make the sound is suitable for the user.
(5)Put on the earphone, and hand held the instruments and the probe.
(6)During the detection the user should walk along the cable route to detect the cable
faults within the pre-location range, the noise is increased when close to the fault
point ,above the fault points the sound is loudest and the header of the Tesla material

swinging strongest. This point is the cable fault point, as the B point of above graph.

6.Attentions

1, The batteries should be taken out of the instrument to avoid leakage if not using it
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for long time.

2, when the battery voltage is low, the sensitivity decreased, shall immediately

replace the battery.

V.HZ-504 Cable Route Tracer

1.Introduction

Cable Router Tracer is specially-designed for detecting the underground cable layout
position and underground depth in a certain range.

Cable route detector consists of signal transmitter and receiver (Cable fault pinpoint
detector), both of which finish the detection. By united operation the Cable route tracer

could exactly pinpoint the cable route in the probable range of cable burial.

2.Main Consist of Cable Route Tracer

Cable route tracer mainly consists of route signal transmitter and receiver.
2.1 Cable Route signal transmitter
Cable route tracer is the big power route signal transmitter required in detecting the
underground cable route.
2.1.1 Main Technical Index Parameters.
a) big power output, anti-vibration, strong anti-interference ability, stable and reliable;
b) With reliable over current, open circuit and short circuit protection function;
¢)Output Frequency: Audio Frequency.
d) Output signal: intermittent, 0~50Vpp
e) Working power supply: 220V (1£10%) 50Hz (1£5%);
f) Output power: 100W;

g) Output current: 0~2A;

2.1.2 Working principle.

Working principle diagram.

Audio
FrFrequen
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Sina Wave . Power Ooutpu
Generator »| Magnifier > Magnifier Output match ———
A ¥ Y
Output
short—circui ?
t protection E_

Power \—OJ_OJ

Start

Cable Route tracer Working Principle Diagram
Sina Wave generator output audio sina wave signal, which load to Power magnifier
by control circuit, The power output impedance matching “output”. If the output end load
short-circuit (< 2 ohms), signal source will immediately protected, once the load short
circuit condition exclusion, press the "start" button, signal source recovery normal work.

2.1.3 Cable route tracer (route signal generator) Panel layout

Diagram of Cable route tracer panel

1. Output Positive : Signal source output positive, connected to cable phase line.

2. Overload indicator : Overload indicator light, the light is on at the condition of
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output short-circuit or too large signal.

3. Output adjustment: output amplitude adjustment knob, it can change the size of
the output amplitude;

4. Output negative: signal output negative, connect to the ground wire;

5. Power switch: turn on the power to make the path instrument work, and at the
same time there is an indicator light;

6. Fuser pipe : A2 Fuser pipe; one for spare.

7. Power input: input 220V (1 + 10%) 50Hz (1 + 5%);

8. Start button: when the overload lights, reduce the output amplitude, then the key
can restart signal generator, the signal path to the output

9. The output header: when the head pointer swing it show the output signal; when
the pointer does not move without the output signal; the pointer swing amplitude of said
output signal amplitude (trend of numerical output, larger or smaller does not represent a
specific unit value);

10. Grounding pillar: the test site to connect safely to the earth.
2.2 Cable route receiver (Cable fault pinpoint locator)

Receiving the signals from the cable route tracer, by this detect exactly the depth and

trace of underground cable.(HZ-503 Introduction)

3.Cable Route Tracer Operation

3.1 Usage.
3.1.1 Probe connection

a) Connect the power supply line

b) Connect the red pillar (output positive) to fault cable (or working cable)
phase.“Earth”black pillar (output negative),the other terminal three phase of cable should
be open circuit to ground. If outputting signal is weak, Pls connect the other cable
terminal is short circuit to earth.

Diagram
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[ |; ) receiver
ointer
earphone P )

l—I u
route

— } ..................................... -
tracer - B |
=

signal

probe

the tested cable

generator

General route detect connecting wire diagram.

Fil
(o) receiver
earphone (pointer)

probe

F T E LR LE L LR L ELELEEL LS ELLLLLELL

route —— it

tracer —imiimiimes ?:>
signal the tested cable ho T
= _|~ shorting

generator : =

il

el

el
i

stub

Super-length or breaking cable route detection wiring diagram.

1 =il [ ]
(o) receiver

earphone  |_(pointer) |
probe
; P Py P =
[route
tracer jﬁ%}g::f:E::E:E::E::EE:E:E::E::EE::.:
signal - the tested cable %
igenerator =

Special route detection wiring diagram.
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3.1.2 Output signal initial adjustment.

Rotate “output adjustment knob “to minimum anti-clock wisely.
3.1.3 Pre-adjustment after getting through the power supply.

Press the power switch, the power indicator light; adjust "adjustable output
regulation” make "output header" in the appropriate range. If the measured cable length
is more than a few kilometers away, can make the the pre-adjusted output voltage
increase; if the "overload" light, reduce the output amplitude, press the "start" button to
restart the signal.

3.2 a) the receiver probe and the headset operation

b) Receiver (Pinpoint locator) “working selection” switch to “route ” position, at this
time the receiver should receive the audio route signal. “Audio volume adjustment “put
in appropriate position, adjust “frequency micro-adjustment” potentiometer, which make
the headphone beat output the intermittent sound. The minimum points of the probe
perpendicular to the ground hear into line, is buried buried cable path.

¢) To assess the cable laying depth can be measured in cable position above, will
probe into the ground 45 angle perpendicular to the path to move outward when the
headset sound signal weakest,
the buried depth is the translated probe distance of cable above.

Diagram 4
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probe : earphone
Min. receiver P
sound Min.
sound larger
g sound larger sound

sound larger ., sound larger

cable

o, =0 it Q
sElectromagnetic radiation wave [

S SRR » Tt Ty Sy PN | ST R B |

probe position diagram

probe Parallel to the horizontal plane

probe Perpendicular to the horizontal plane

0 location of cable i (m)

Relation schema of route tracer receiver amplitude and position

Route detection receiver amplitude and position diagram
Namely in detecting cable path to position, to always keep a vertical state of the probe

and the horizontal plane, when the probe in the cable to position is above, received
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"headphones sound" is a relative minimum, namely "relative indication minimum location

on the ground connection is the measuring cable route go to position.

Also in detecting cable path buried depth, should make a probe and cable to vertical and
angle with the horizontal plane into 45; to the side of the moving probe, "headphones
sound" are a change from big to small, from small to big, that at the end of the "relative
indication" minimum ground the cable ground to the vertical distance is the cable in the

premises of the buried depth.

4.Site Detection Notes

a) If the "output" overload signal or cable to be tested are short-circuit phenomenon, route
instrument "overload" indicator light, signal source No output; at this time should reduce
source output regulation or exclude the measured cable short circuit

(it is best to use "good phase") , then press the "start" button to get the normal work of the
signal source

b) Before detection the operator should read the operation manual carefully so as to
operate the instrument fluently; in the process of detection, the “adjustment knob “should

keep stable, which can make the headphone sound “big” “small “stable and reliable. All of
which could guarantee the detected results are exact. Therefore, the operation
experience of the operator proficiency level and experience accumulation is one of the
necessary preconditions for the successful detection of the cable path

c) Always do the detection marks, mark clear and credible, so as to avoid
unnecessary rework the retest phenomenon.

d) When the power switch is turned on, the light does not shine Pls check the
insurance tube.

e) In strict accordance with the electric power industry operating procedures, safe

operation, to ensure personal safety and equipment in good condition, so that the

detection test carried out smoothly.
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VI.DC High Voltage Power Supply

1.General

DC high voltage power supply completely satisfy DL/T846-2004"high voltage test
equipment general technical conditions" and DL/T474-2006 insulation test guidelines
for the implementation of site. It is mainly used for 35 kV and lower voltage cable fault
impact discharging testing, also be used for DC withstand voltage testing of other
electrical equipment. The device can completely replace the traditional testing
transformer and operating box (Usually a 5KVA testing transformer is about 50 kg, a
control box more than 20 kg).
The power supply adopts high precision, high stability high voltage electronic
components and high frequency high voltage technology, make the whole structure is
simple, and light in weight. The power supply adopts humanized design of operating
mode, safe and reliable. Never be break down, if the High voltage is shorted to
ground can also for normal working. It's the most light, capacity any combination, the

most humane operation DC high voltage Power supply in our markets.

2.Main Features

»

Has a high voltage side, low voltage side and supply-side triple over-current,
over-voltage and over-heating protection functions;

absolutely uniform impulse discharge

Super short circuit protection, high voltage output can be shorted to ground to work
directly;

With current, voltage dual 1.5 pointer table display, intuitive clear, impact-discharge
process at a glance;

High side voltage measurement, accurate real-time display, connecting
microampere meter high side can act as DC high voltage generator

With overheating protection and zero start protection, safe and reliable;

The unique design of self-discharge, output voltage in the stop mode is zero;

voltmeter indicates real-time capacitance and voltage
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» Main technical data:

»  Output voltage: 0 ~ 30/35/40 kV continuous adjustable;
» Power: 200/300/400/500W (can be customized )

»  Short circuit current: 0 ~170/250/340/430mA( can be customized)
» High voltage accuracy: Voltage Accuracy 1.5

» External connection capacitor:0.1~2/4/8/16uF

» Surge/lmpact time:1~8s

»  Over-temperature protection:85C

» Volume: 400L x 310W x 320H

» Weight:8/12/17/23kg

» Using temperature :-20~+50°C

3.Panel Display

Earthed

DC Output

. Current Meter

HV light

Voltage adjust

Zero light

Start Stop

Graph 1 Panel display
1. DC Output: DC High voltage Terminal
2. Voltage Meter: Output Voltage(kV)
3. Power :AC 220V/50Hz(This can be customize as the user’s local power supply)

4. Power switch
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5. Power light: when power switch is turn on,this light is on.

6. Start: when the zero light is on, press this key.
7. Stop: After testing or if the testing is abnormal, press this key to cut off the DC output.

8. Zero light: express the DC Output at 0 state, only when this key is on the Start key is
effective.

9. voltage adjust/voltage regulator: to adjust the DC output voltage.

10. HV light :express the DC output voltage

11. Current Meter: to display the current at the LV side.

12. Earthed:High voltage ground, safety grounded. It must be connected when testing.
4.Site operation

1.The cable fault testing location

1.1Connection according to Graph 2 or Graph 3)

I =JS= >J€) Fault phase

— C
HKHHWA08 &
~220V [ * XHGG |
2 L Sampler S01A
Cable fault tester —
Graph 2:Inductive sampling connection
Js
: ! s & /\\jé Fault phase
==
-, | HHHY 08 » J
~220V |hy * XHGG
" |Power supplv Sampler S0TA
cable fault tester _|
L

Graph 3: Graph: Wiring sampling connection
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1.2 Connected with AC 220V*10% power

1.3 urn on power switch, the power light is on.

1.4 When Zero light is on ,press “Start” key to start high voltage. if the zero light is off,
the user should adjust the voltage to zero, ensure the voltage adjust to 0 ,and at this
moment, the zero light is on.

1.5 When the high voltage is normal start, the high voltage light is on, then slowly
adjust voltage regulator knob in clock-wise. to observe the voltage meter and adjust it to
the required testing voltage.

1.6 When the discharging intervals is too fast: the user can adjust the voltage
regulator too reduce the output High voltage; when the discharging intervals is too slowly,
the user can adjust the voltage regulator to increase the output voltage, we can adjust the
voltage regulator until the discharge interval to our satisfaction.

1.7 After Fault location or DC withstand voltage testing to adjust the voltage regulator
to start state to ensure the zero point, and the zero light is on.

1.8 Zero light is on then press stop key to cut off the High voltage output, to
completely discharged by discharging rod, and to connect the earthed wire on the HV
terminal of the HV capacitor.

1.9 Turn off the power. and packed all testing leads
Cautions:

A. Any abnormal during testing, the user can press “stop” key to cut off power to
ensure the safety
B. The instruments must be discharged and earthed when disconnecting the HV

leads.
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VIl High Voltage Pulse Storage Capacitor

High voltage impulse storage capacitor

1.

2.

. Loss of value: not more than 0.006(1kHz)
. Insulation resistance: RC >7500MQ-uF
. electrode withstand: 1.1-1.5Un+2s power to shell: 2Un<2s

. Temperature: -25-40°C  height above sea level:1000m.

Mainly used for high impendence fault pre-location for variety of cable types.

Mainly used for accurate position for all of fault type

. Impulse put to use special high voltage process, with small volume, safe and reliable.

. Capacitance voltage: 2uF (1£10% )/35kV
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