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3M Telecommunications

Cable Locate

* Trace cable path
« Estimate cable depth
* Not suitable to find special events on cable

* Electro-magnetic principle only works on
metallic conductors

 Locate done with cable locator
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Cable Locator

* Transmitter:
— Applies signal to cable (4 frequencies)
— Additional functions

e Recelver:

— Detects electro-magnetic field

— Acoustic / visual indication of cable path and
estimated cable depth
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Cable Locator Transmitter keypad
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Applying Trace Signal

* Direct connect:

— Xmtr galvanically connected to cable
* Inductive (Dyna- Coupler)

— Signal 1s induced with Coupler

* Inductive (Xmtr antenna)

— Signal 1s induced by Xmtr antenna
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Direct Connect Method

Receiver
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Direct Connect Method

Receiver \
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DYNA-COUPLER

1

CABLE SHIELD
FAR-END

T1
N
)
T SECONDARY CURRENT FLOW
GROUND J_
T

’ '/DYNA—COUPLER

TRANSMITTER . .
SECONDARY CURRENT FLOW

PRIMARY
CURRENT
FLOW

31

Page 9

© 3M 2002



3M Telecommunications

INDUCTION METHOD
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Frequency Selection

Frequency | Distance | Coupling Direct Connect Dyna Coupler | Inductive
577 Hz High Low Yes (max. 15 km) No No
8 kHz High Low Yes (max. 10 km) Maybe No
33 kHz Low High Yes (max. 3 km) | Yes (max. 1 km) Yes
133 kHz Lowest Extreme | Yes (max.1km) | Yes (max. 500m) Yes
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Receiver Tor
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3M Telecommunications

Cable Locate

e Active:

— Transmutter 1s used to apply signal to the cable
(577Hz, 8kHz, 33kHz, 133kHz)

* Passive:
— Locate with receiver only
— Mains frequencies (450Hz, 250Hz, 100Hz)
— Radio frequencies (broadband, ~ 14 —30 kHz)
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Locate Modes

Maximum (Directional Peak)

Minimum (Directional Null)

Special Maximum (Special Peak)
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Directional peak with one cable

Both arrows visible.
Highest nujneric value.

Arrow points to the right. .~ , — «...a Arrow points to the left.
Low numeric value. ! L ' Low numeric value.
O _© . O

.....

© 3M 2002 page 15 3 I



3M Telecommunications

Directional peak with more then one cable

Strong peak T

Low peak
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Directional null with one cable
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Ghost cable in directional null
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3M Telecommunications
Directional null indication at different cable angles
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Directional null indication at different cable angles
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Special Peak
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Depth estimate

SHEHEHIHEE e et R N Position receiver directly over the cable and
press DEPTH.
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Marker Locate

« Mark special points 1n the infrastructure
* Pinpoint event

» Used for marking path of non-metallic
installations

 No external disturbances

 Locate done with marker locator
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3M Telecommunications

Marker Locate
e Marker:

— Passive electronic resonator

— Different shapes and frequencies available
» Marker Locator:
— Combination RCVR / XMTR

— Audio and visual indication of marker

— Available in combination with cable locator
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Principle
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Kull Range Marker

Max. depth =2,4 m

Horizontal orientation
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Mini Marker

Max. depth = 1,8 m

Horizontal orientation
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Ball Marker

Max. depth=1,5m

Orientation does not matter
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Near Surface Marker

Max. depth = 0,6 m

Vertical orientation
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iID Marker Technology

Coil Antenna Disk Housing

ID MARKER
ASIC

Color Code by Utility Disk inside Ball Housing
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iD Ball Marker

Max. depth=1,2 m

Read depth = max. 1,2 m

Write distance = 0,1 - 0,3 m
Orientation does not matter
Compatible with passive markers
10- digit serial number

192 Bit user data memory

Data lock function
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iD Locators -
‘o
\\'«u——'

-

« Compatible with existing markers -
* One unit for all frequencies
« Scans two marker frequencies simultaneously
* Depth estimate on markers
 Memory storage with date/time stamp:
-Read marker records: 100
-Written marker records: 100
» User defined ID templates 32 S—
- GPS/GIS support \\Z//

- Estimates marker depth with 5 memory storage \\/f\\/
registers with date/time stamp S~ ‘/
 PC Locator Tools software for PC based marker \/
programming and glossary management iD Marker

—
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Signal Response
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Marker Depth Estimate

© 3M 2002 page 34 3 I



3M Telecommunications

iD Marker Read
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PC Locator Tools Software

:_:J Dynatel PC Locator Tools Yersion 09.04.01 x|

Select the Cauntry.

I@ Germary j
| Engiish i

CE Model Locators must run Intial Configuration Configured to
Initial Configuration activate Marker Locate functions. [t iz unlawbul to operate the
Unit with the frequencies that are not allowed in pour countrn.

Upgrade M-Series Locator Becerver with the latest software

Upgrade Software revigions fram the Dynatel webszite wenw, mmm,. comdtelecom

Frogram alternate language to the Receiver. English

Language Configuration Language is downloaded automatically.

Set the uritz of meazure, date format, marker utilities, locate

CLontigure Recerver frequencies, tone frequencies, and language of unit

Create and edit templates for programming i0 markers. Create
iD Marker Utility Uger Ligts to gain quick accezs to frequently uzed applications.
Transfer Read A rite marker data from the receiver

E xit
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GPS Interface
Compatible Units

Type 1

Type 2
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GPSIGIS Application
Type 1

GPS
Coordinates
ID Marker
Read/Write Data
+ GPS
Coordinates
Upload Using

Locator PCTools

ID Marker
Read/Write
Data

\o/
=
s.\'/

—iD—
Marker
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PC Locator Tools Software

Bracknell.rmr x|
Serial D | Freq | Tupe | Date & Time | A& Comments | Latitude | Longitude |
Q00-000-7747 - TEL EBall 03415/04 09:26:45 ... 10°29' 10 M 28 12E Compary :
Q00-000-9828 GP Ball 03415/04 092722 . 10°29' 10 M 0286 12E Company :
ooo-001-1174 - TEL Eall 03/28/00718:18:25 ... Compary : Splice

Edit Commments |

Enter the comments

oK |

“| | 2
File Operations Edit Operations
Copy Marker Data to File B | [ | Soit |
Exit Expart | Save As | Delete Dup | Find |
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GPSIGIS Application
Type 2 o R

| &‘ Marker Data +

GPS

- 1. Coordinates

| — “"cn._ = >
1 GPS

ID Marker Coordinates
Read/Write Data

+ GPS -

Coordinates
ID Marker
Read/Write
== Data
CAD/GIS

“Any— Database

Data Synchronization
with Mapping System

Upload Using
Locator PCTools

ID Marker Data
Documented in
Customer GIS

Marker (Mapping System) - — System . o
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EMS-iD Marking System

I MobileMapper Office - J0B19*

Mobile Mapper Upload

hae Filez [

Waplnfo Files [~mif)
ButoCaD Files [*.dsf)
CSY Files [*.cav)

GIS Data can be Exported to
Industry Standard GIS Formats

© 3M 2002
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File Wiew Tools Opktions Help
DEHE @A SE|R QU |[sescae -] | @ -4 |0 ®|A IR fa-2 8
Feature Properties x|
GPS Data /" Property Yalue
Feature Marker
Selected ID Marker £l el
Observation
Date/Time 08/02/2004 03:46:25 PM
0000 E711 Diuration 00:00:01
+ Current Poszition
_ Eazting (] FEA11310
EHpOIS iR SRS 2| x| 0000016710 Morthing m] G56976.245
Laak in: Iij Gislmages j =] £ Ef- ﬁlﬂ:dgi[“] :42-195
Marker GIS Data \[FooP. 2.3
/—Enrrectlon Uncomrected
Attributes
[0 Qo00me710
Labell 1425:RAD Gasz 1D Ball
Compary Gaz
Dezcrptn Stub
Tupe Falyethylene
Size 21N
\ Address G0432
To Folder Frogram FilesiMobiletd apper Office’\Gizlmagesh Exzport I [T abel?
" Files of type: | Feature Library Files [*.mmf) j Cancel |
Feature Library Filesz [* mmf] 0 &
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Combined Cable and Marker Locate

No marker close by:

Dyn atel” Bargraph and rel. signal
strength apply to cable locate.

2273M Cable/Pipe/Fault Locator Speaker audio signals cable
_ locate.

Bargraph besides marker type
open.

SpkriXpnd Ik=Gain Adjust =l Locate
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Combined Cable and Marker Locate

Marker close by:

Dy]] atelm Bargraph and rel. signal
. strength apply to cable locate.
2273M Cable/Pipe/Fault Locator Speaker audio gets modulated.

Bargraph besides marker type
fills up.

Spkr/Xpnd L= Gain Adjust=d Locate
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EARTH RETURN (SHEATH) FAULT LOCATE - BASIC CONCEPT

— —
~ I ~
T — N
[ /) pRm CRETROY T NN
VOLTAGE T N \ \\ \ VOLTAGE
GRADIENT — — N \ T GRADIENT
\ - —
—_ \\
— CABLESHIELD
GROUND ROD -~
RED-CLIP— -_— T __
ST e (somas
, \\ — 1 REMOVED/ // ‘{/ / | REMOVED
f\\\\ \\\ son — /////l
\ \\ ~ — ST
\\ ~— _CURRENTFLOW _— — _~
~ —
NOTE: — - —

X3

%

In FAULT-LOCATE, the Transmitter forces curren;o flow through the FAULTY/S. It is important that current
flow must be concentrated into the FAULT/S only. To do this, all GROUND or SOIL connections to the trace

cable or conductor must be temporarily disconnected.

As the CURRENT enters the SOIL, it creates a VOLTAGE GRADIENT (slope) on the SOIL’s surface (see
illustration on next page).

For best results, the GROUND ROD should be placed into the SOIL, in-line with the cable path.
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EARTH FAULT LOCATE - BASIC CONCEPT

Location #1:
Red Leg=+3V &
Green Leg = +6V : f
Bargraph at Green -
Move forward

Location #2:

Red Leg =+7V

Green Leg =+7V
Bargraph floats - NULL
Stop - Fault located

Location #3:

Red Leg =+6V

Green Leg = +3V SOIL RESISTANCE 50T REYISYANC

Bargraph at Red — = ——

Move back. CURRENT FLOW CURRENT FLOW
NOTE:

% Asthe CURRENT enters the SOIL, a VOLTAGE GRADIENT (slope) is created on the soil’s surface. The A-FRAME is then
plugged into the Receiver and it is used to sense voltage potentials along the cable path. The A-FRAME has two probe tips, one
is marked RED and the other is GREEN.

The goal here is to determine when the RED and GREEN tips senses a NULL , a condition where the voltage potentials at the
RED and GREEN tips are the same or zero.

¢ Once NULL is achieved, the center of the A-FRAME will then represent the location of the FAULT  (position #2). In real live
applications. one will only be able to determine the spot where the graph changes from red to green or vice versa.
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