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Introduction
The new DigiCALL+ (Digital Computer Assisted Leak Locator) is the latest PC based
fully digital correlator designed to pinpoint leaks while using the processing power of a
laptop PC. Utilising Bluetoothe technology, DigiCALL+ is proving to be the most portable

and reliable PC based correlator on the market.

The larger screen of the laptop PC allows for improved graphical presentation within the
familiar intuitive Windows environment. The software also allows the user to easily ex-
port both the text data and graphic data to other applications to ease the compilation of

reports and recorded data.

The system uses the same proven high performance fully digital sensors and transmitter
Outstations as the MicroCorr® Digital + (over 4,000 MicroCorr® units in use world-

wide).

Headphones can be connected to the DigiCALL+ Interface Unit in listening mode to hear
the leak noise detected by the Outstations and a database of filter options and presets
are also available within the software to increase accuracy when being used in areas

with a high level of ambient noise.

-
&

€3 Bluetooth
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The DigiCALL+ system is based on the proven technology used in the MicroCorr®
Digital+ but harnesses the processing power of a PC and Bluetooth communications.
This enables it to achieve performance levels well in excess of previous analogue-

based systems, with important benefits to the user.

) Totally digital system

o Superior leak detection performance on all pipe materials and sizes

o Quick and easy to use, especially for less experienced operators

o Automatic parametric filtering (APF)

o Ergonomically designed - lightweight, compact system

o Software updates via web site

o Optional third Outstation for velocity measurement and rapid surveys

) Select dedicated or PC-based models

o Transceiver enables all system functions to be controlled centrally,

o Quicker deployment

o Expert system leak detection algorithms eliminate transient, non-leak effects
o Tricorrelation automatically calculates site specific velocity

o Data replay function allows immediate post-processing or off-line correlation

Leak detection staff require a high performance correlator in order to maximise their
productivity (number of leaks found per hour) and minimise the incidence of “dry”
holes, when excavation reveals no leak to be present. However, because it is used

constantly in the field, the correlator must also be robustly designed.

The Interface Unit and Outstation are injection-moulded housings, providing maximum
strength and durability. They are designed to IP65 protection and the Interface Unit
incorporates an external antenna and a magmount antenna (optional extra) that may
be connected for longer correlation distances if the Interface Unit is vehicle-based. Ex-

ternal antennae are used with the Outstations.

All connectors are to military specification and cables are fitted with strain relief to

protect against fatigue damage.

With safety in mind the Outstations have also been designed to be highly visible over

typical correlation distances and allow back-to-back portability.
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Operational Benefits
With the latest technology, it's easy to see why the MicroCorr® range of correlators

are at the top of their class:

o Pinpoints a higher percentage of leaks
o New technology gives significantly higher percentage of “difficult” leaks (plastic

pipes, trunk mains, low pressure situations) to be detected

o Fewer “dry” holes reduces excavation costs

o Improved productivity — more leaks found per hour
o Easier to use - less training required

o Improved reliability with less downtime

o Lightweight and robust
o Easily integrates into Company-specific reporting
. New software versions available from www.palmer.co.uk

o Designed for easy portability

Fully automatic

o Immediate correlation - switch on and go (enter pipe details later)
o Automatic parametric filtering (APF)
o Self diagnosis

Easier to Use

o Graphical user interface

o Intuitive display and operation
o Quick correlation

o Bluetooth communications

Reliability to inspire confidence

o All functions self-calibrated automatically on power-up

o In-built power management

o In-built diagnostics

o Increased battery life — batteries rechargeable and field replaceable
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Principle of Correlation
In the "classic" correlation process, two sensors are deployed on pipe fittings ("dry"

connection) or connected to hydrants ("wet" connection).

The sensors are positioned either side of the suspected leak position. Noise is created

by the leak as it escapes from the pipe under pressure.

This noise is conducted in both directions away from the leak through the pipe wall (as

minute vibrations) and through the water column (as a pressure wave).

The leak noise travels at a constant velocity (V), which depends on the material and

diameter of the pipe, and arrives first at the sensor nearer the leak.

The arrival time at each sensor is registered. The difference (Td) between the two ar-
rival times, combined with knowledge of the pipe type and length, enables the leak

position to be calculated by the correlator.

Depending on the environmental conditions, accuracy of leak pinpointing can be within

centimetres.

Principle of correlation can be defined by: L = %2 (D-(VxTd)) and is shown graphically

below:
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Full Diqgital Correlation
Digital sensor

New sensor with improved sensitivity to low frequency noise (for plastic and large di-

ameter pipes and low pressure situations) - down to 1.0Hz

Wider dynamic range than any previous sensor - can distinguish leak noises much qui-

eter than previous sensors over much greater distances

True 16 bit ZAADC

Immediate digitisation of the analogue leak noise so that the calculation of the corre-

lation can be done with no loss or interference of data.

Low noise electronics with digital protocol eliminates interference

Longer sensor cables possible

High strength magnet

Quality rubber housing for sensor protection

Military specification amphenol connection
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Full Diqgital Correlation
Digital Outstation

New compact Digital Outstation with improved communications

Two-way communication with Interface Unit using digital transceiver technology

Virtually no data loss, interference or distortion of the transmitted signal

Single radio frequency for all Outstations

Improved dynamic range over analogue radios

High speed data transmission using transform coding techniques

No directional restrictions
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Interface Unit Features
. Charger Connection
. Antenna Connection
. Sensor Connection
. Status LED
. On/Off Button
. Carry Handle
. IP65 Rated Housing

. Battery Compartment
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Outstation Features

Outstation general features
1: Injection Moulded Housing
2: LED

3: On/Off Switch
4: Carry Strap

QOutstation rear view
1: Headphone/Charger Connection
2: Antenna Connection

3: Sensor Connection
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Battery Installation

BATTERY WARNING

All three batteries supplied are rechargeable lithium ion. Do not short-circuit these bat-
teries. Any misuse may result in explosion or fire. They must not be used in any other
application or used with any other equipment. Only batteries/battery-packs supplied by
Palmer Environmental must be used.

The Palmer sealed battery packs contain circuitry to prevent overcharging and over-
discharging.

NOTE: If the system is going to be stored for any length of time, to ensure long life of
batteries, please ensure they are at least half charged when stored.

Installing and Charging the Batteries

The battery packs for the DigiCALL+ Interface Unit and the Outstations are supplied as

separate items and will need to be fully charged before use.

Two dual battery chargers are supplied: This allows a complete system to be charged
at the same time. A full system can comprise of 1 x Interface unit, 1 x Red Outstation,

1 x Blue Outstation and an optional third Yellow Outstation.

Batteries are interchangeable and can be charged simultaneously and in any order
(i.e. you can charge the Interface unit and an Outstation on the same charger).
Charging for all batteries takes up to 6 hours from flat, although an overnight charge

is recommended for maximum performance.

To charge the batteries, they must first be fitted. To insert the battery pack, unscrew
the two quick release screws underneath the units, remove the cover and packing
foam and connect the battery pack. Carefully place the battery pack in the battery

compartment, refit the packing foam, and then replace the cover.

Connect the charge lead from the charger to the headphone/battery charge connec-
tion on the top of the Interface Unit and Outstations. Plug the charger unit into the

mains supply and switch on. The units will turn themselves on and start charging.

LED status during charge:
During a “fast” charge the LED will flash Red.
During a “slow” charge the LED will flash Yellow.

Once fully charged the LED will light up Green.
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Outstation Deployment
Once the batteries have been installed and charged in the Basestation and the Outsta-

tions, connect the antenna, sensor cable and sensor to each Outstation.

Switch on each Outstation by pressing the On/Off button on the back, the LED will
flash Orange then Green (or Yellow/Red depending on battery status) to indicate the

unit is ready for use.

To turn the Outstations off, press and hold the On/Off button momentarily. The LED
will light Red then go off.

To check the sensors are working correctly, connect the headphones to the Outstation
and listen while running your finger over the sensor magnet. A clear crisp noise should
be heard.

Deploy each sensor on a water pipe fitting either side of the suspected leak position.
The sensor has a strong magnet that will enable it to remain in position on steel/iron

fittings.

Always ensure the contact point is free from debris so that the magnet makes a good
contact. We recommend the use of a wire brush to clean the pipe/valve/hydrant fitting

prior to attaching the sensor.

For best performance, it is recommended that the sensor is deployed in a vertical/

upright position as this gives the most effective reading.

LED Functions
The Outstations incorporate an LED which provides the user with the following infor-

mation:

During deployment:
When the unit is on and performing normally, the LED flashes Green briefly once
a second. To indicate battery status the LED will change from Green to Yellow
then Red. With the LED flashing Yellow, the battery is half charged. A Red flash-

ing LED indicates the battery requires immediate charging.
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The DiqiCALL Software
Minimum Specification
. 500MHz Pentium® II or equivalent processor
. 128MB RAM
o CD-ROM Drive
o VGA monitor capable of 800x600 resolution with 256 colours
o Mouse or compatible pointing device
o RS232 Serial port or USB port (USB port will require an optional cable)
. Windows(R) 98/ME/2K/XP
Installation

To install the DigiCALL software from the supplied CD, please follow the procedure be-
low:

With the Laptop turned on, insert the DigiCALL CD into your CD ROM drive. Your Op-
erating System should automatically detect the disc and start the installation for you

Should AutoPlay not run, using Windows Explorer or My Computer, locate the CD
Drive and double click on setup.exe

Follow the on-screen instructions and install the program to the default directory rec-
ommended by the installation.

Removal

To remove the DigiCALL software from your computer, please follow the procedure be-
low:

Go into Windows Control Panel

Win 95/98/Me = “Start - Settings - Control Panel”

Win 2000 = “Start — Settings — Control Panel”

Win XP = “Start - Control Panel”

Double click the icon "Add/Remove Programs”

In the list of installed applications showing, locate “DigiCALL"” and click "Remove”

Click “Yes” or "OK” to any warnings advising about removal.
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Starting the application
To start the DigiCALL application, click “Start - Programs - Palmer Environmental -
DigiCALL"

Upon starting, the program will attempt to communicate with the Interface Unit; you

will be presented with the following screen:

EY

File Edit Yew Options Settings Mode Advanced Features Help
DEH & R2RBRBO|FEE walr 7 0eai?]

— Comelation R esult

Initialisation

+# Opening COMZ

Communicating with Interface L it

' - '
I I

{iN

1
/
|

r Interface Unit Status——— ~Fil = — Filz Name
oze |
. : Ceee | o ||
cr— : :
Pipe Material SHR — Conrelation
—Peak Suppression————————————— | Elapsed Time
Presets START
Set Start Faint | Fremove | INone j Processing
Ready M

Should there be any problem in communicating with the selected communication port,

the following message will appear:

Initialisation

X Opening COM2

Cammumicating with [nterface it

]

Could not open the zelected COM port,

Fleaze select another port.

Cloze |
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Main screen

The DigiCALL main screen is shown below:

_’|DigiCALL = ] S |

File Edit Wew Options Settings Mode Advanced Features Help
DEH&E B0 RO FE?aa Qe 2m
L

- Comelation Result

oy

— Interface Unit Statu37l 8 | — Filter Settings*@ — Carrelation Information  File Mame 7!1 ll
Law High . — |
3 - Time Delay | 3 |
i 9 [OPEN H. [ OPEN H:
Y Pipe Material 1) — Canrelation 7@
— Peak Suppression 4@ | Elapsed Time |
— Presets START
St Start Pairt | Flemoye | [None =] Processing |
Ready M
1: Tool Bar

2: Correlation Graph Display Area

3: Red Outstation Status

4: Blue Outstation Status

5: Zoom Correlation Graph In/Out
6: Distance from Red Sensor to Leak
7: Distance from Blue Sensor to Leak
8: Interface Unit Status

9: Filter Settings

10: Correlation Information

11: Correlation File Name

12: Peak Suppression Options

13: Start/Stop Correlation

DigiCALL+ — Leak Noise Correlator




17

DigiCALL Menu Options
File Menu

_"| DigiCALL )

File Edit Wew Options Sethings Mode Advanced Features Help

e attl b B O FE walr P07
Qpen... Chrl+o
Save.. Chrl+5
Save As
Export ko GIS
Print. .. Chrl+P
Print Prewview
Print Setup...
Exit

[ —

g—

New - Creates new ".dcd" DigiCALL file

Open - Opens ".dcd" DigiCALL file

Save - Saves current ".dcd" DigiCALL file

Save as - Saves ".dcd" DigiCALL file under a new name

Export to GIS - This option is used to create a bitmap and data file to be used in
conjunction with GIS systems

Print - Prints the current ".dcd" DigiCALL file

Print Preview - Shows the screen to be printed

Print Setup - Printer Options

Exit - Exits the application

Edit Menu
_"|DigiCALL '
File | Edit Wiew Options Settings Mode Advanced Features Help

[0 cmIt (\GRG|FEE? w0 easi]?]

Copy Graph

r— Carrelation Result

Y
_—

Copy Text - This feature copies the text associated with the current DigiCALL file to
the clipboard for pasting into other applications (e.g. Microsoft Word).
Copy Graph - This feature copies the graph associated with the current DigiCALL file

to the clipboard for pasting into other applications.
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View Menu

File Edit | Yiew Options Settings Mode Advanced Features Help
D@ (vivhr B @ FE | da|r 70wk ?]
v Stakus Bar
r— Carrelation Result

Toolbar - Adds or removes the toolbar at the top of the application screen

Status bar - Adds or removes the status bar at the bottom of the application screen

Options Menu

File Edit Wiew w Settings Mode Advanced Features Help
0 D"u|é File: Information b E?|£h’fn.||;‘i"’3|ﬂ||¥i%|‘?|
Systern Status
— Correlation Be:  System Information
I~ Listening Made
EBieacon Contral 3

Y
_—

File Information - Allows user to add a title and notes for the current file

System Status - Displays various status information for the Interface Unit and any
Outstations

System Information - Displays the firmware version number of all units within the
system

Listening Mode - Enables the user to connect headphones to the Interface Unit and
listen to the leak noise from any Outstations or the Interface Unit

Beacon Control - Remotely set the beacons on the Outstations to flash ON or OFF
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Settings Menu

File Edit Yiew Options | Settings Mode Advanced Features Help

D@u|§|ﬁ COM Part |Hl||?73|ﬂ||¥i%|?|

Length Units
Time Units

-

r Carrelation Result

Radio Power

Fipe

Filters

Carrelation

Sensor Combination
\elocity Calcul ation

3
3
3
3

Y
—_—

COM Port - Allows user to select different COM Ports

Length Units - Metric or imperial units can be selected

Time Units - Seconds or milliseconds can be selected

Radio Power - Set to HIGH or LOW

Pipe—Pipe Parameters - Allows a pipe containing up to ten segments to be defined
Materials Database - Allows up to 20 pipe materials to be defined

Restore Default Materials Database - Restores the default material database
Filters - Allows user to apply filters to the correlation

Correlation - Allows user to change pipe and sensor settings for the correlation
Sensor Combination - Allows user to change a combination of sensors for correla-
tion

Velocity Calculation - Allows user to calculate the velocity of the pipe

Mode Menu

_"|DigiCALL

File Edit Yiew Options Settings | Mode Advanced Features Help

0= H| S| B | By i v TweStation kl||;T'D|n||Tii%|?|

Three Station

r— Carrelation Result

Y
_—

Two Station - Sets the screen for a 2 station correlation session

Three Station - Sets the screen for a 3 station correlation session
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Advanced Features Menu

File Edit Yiew Options Settings Mode | pdvanced Features Help
DER& REBOF Cosmmds fo0) s P

Diagnaskics

r Conrelation Result

Y
_—

Regression Analysis - Opens the Regression Analysis window

Diagnostics - Opens the Diagnostics window

NB: Diagnostics window is only used for Palmer Service Engineers

Help Menu

Fle Edt Wiew Options Settings Mode Advanced Features | Help
DEH S % RO FEL? Ea  Soubocil 2| ?|

r~ Corelation Result

Y
_—

About DigiCALL x|

DigiCaLL +1.05
Copyright Palmer Environmental Ltd 2003 - 2004

vy, palmer. co.uk,

All Rights Rezerved

About DigiCALL - Displays current version of the DigiCALL application as shown be-

low
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DigiCALL Menu Operations
The following screen shots explain the extra windows that appear for the features

found on the menu:

Options — File Information

File Information

Title
|

Comrment

IJzer Reference [ ate Created Time Created

| ]
Cancel |

Displays the window above that enables the user to add a title and any comments to

the correlation file.

Options — System Status

B G-t Level I Eattery Level
E] b) B
. T ) Radio Power ? ) Radio Power
T
i Senzar Connechion i Senzar Connechion
- B attem Lewvel - B atten Level
T.)) R adio Power ? R adio Power
i Senzar Connechion i Senzar Connechion

Displays various status information for the Interface Unit and any Outstations.
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Options — System _Information

Displays details of the version of firmware each unit is running.

System Information

Firrmare Wersiaon Statuz

E
|Fw-n42-nz-znm ll:cumpatil:ule
(o= ]

| Fuwi-042.02-2014 |Compatible

| Fuwi-042.02-2014 |Campatible

NB: It is very important that all Outstations and the Interface Unit are running the

same version of Firmware.

Options — Listening Mode

Listening Mode

— Select Lnit

L (B

E B =
o B

— Statuz

Cloze |

Allows the user to connect headphones to the Interface Unit and select which unit to

listen to the leak noise from.
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Settings — Pipe — Parameters

i Material Key, Material, Length, Diameter, Welocity
B Castlon 100,00 m 100 mm 1266 miz
W Asbestos Cement 100,00 m 100 mm 1106 mdz
ak. | Cahicel
Enables the user to define a pipe containing up to 10 segments.
Settings — Pipe — Material Database
Select Maternal: Diameter Welocity
Azbestos Cement 100 1100
Copper 150 1000
Ductile [ran o 275 360 —
HOPE 425 960
Cazt [ran Femove GO0 a ] Rermove |
LDFE _l 200 300
Lead ; | 00 aa0 ; |
T
RCCP
Steel
Diameter Welociby
I 100 A I 1100 md's
Cancel |

Enables the user to manually define up to 20 pipe materials for use on the current cor-
relation.
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Settings — Filters

100
80
=]
40
20
0 M@MM@
kag
100
80
=]
40
|
Frequency [Hz) Curzar Pozition 160 Hz
Match
Loy Cugt-off High Cut-off Loy Cut-off High Cut-off
BERCEERE | He | He  add | Dol |
I Auta Filker ) () | e
Clear | 1]4 | Cancel |

Enables the user to apply filters to the correlation.

Correlation — Setup

Correlation Setup

Settings———————— Survey B ange
Pins % Standard [0.8 =)
 Medium [ 252 ]
Senzar " Long[4.22]

Cancel |

Enables the user to configure the correlation parameters.
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Settings — Sensor Combination

Senzor 1 Sensar 2 Senszor 1 Sensar 2

E |

iy [
CT—
[ | B

- [
CT—
[ | B

[ [
CI—

Displays the window above that enables the user to change the combination of sen-

sors used for the correlation.

Service - Diagnostics

ADC Channel Measurements

Ewternal [Woltz) Internal [¥alkz)
1] [02] [03] [04] [05] [O8] [07] [08] [M] [02] [03]
a 167 000 147 138 006 015 001 001 1.00 000 200
Cra—
i 168 000 151 141 005 014 002 001 1.00 000 200
i 170 000 152 143 006 015 002 001 1.00 000 200

Displays internal system parameters for advanced fault finding.
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Additional Information

Copy Text

This feature copies the text associated with the current DigiCALL file to the clipboard
for pasting into other applications (e.g. Microsoft Word). When pasted, the text will

look similar to the following:

File: Example.dcd

Time Delay: -0.0118 s

SNR: 51:1

Elapsed Time: 00:06:00
Distance From Sensor 1: 5.4 m
Distance From Sensor 2: 20.9 m
Segment: 1

Material: Ductile Iron

Length: 26.30 m

Diameter: 80.00 mm

Velocity: 1320.00 m/s

Low Cut-off: OPEN
High Cut-off: OPEN

Auto Filter: OFF

Notch Filter: OFF

Copy Graph
This feature copies the graph of the current DigiCALL file to the clipboard for pasting

into other applications. When pasted, the graph will look similar to the following:
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Pipe Parameters

Selecting this option produces the following screen:

Pipe Settings

i Material Key, Material, Length, Diameter, Welociy

B Castlon 100,00 m 100 mm 1266 m/s
B &shestos Cement 100,00 m 100 mom 1108 m/z

€ [

ak. | Cancel

This screen allows a pipe containing up to ten segments to be defined.

To add a new pipe segment, click the “Add” button and the “Enter Pipe Segment” box

will be displayed. Enter the segment’s details and press “OK".

To edit an existing pipe segment, select the segment in the table and press the “Edit”
button. The “Enter Pipe Segment” box will be displayed allowing the user to change

the segment’s settings. Change the segment’s settings and press “"OK”.

To remove a segment, select the segment to remove from the table and press the

“Remove” button. The segment will be removed from the table.

To change the order of the pipe segments select the segment and click on the up/

down arrows accordingly.

DigiCALL+ — Leak Noise Correlator




28

Pipe Materials Database

Pipe Materials Database [

Select Matenal: Diameter Welocity

Asbestos Cement 100 1100
Copper 150 1000
Ductile lron ;Aﬂd_._l 275 960 _.'i.d‘_f_l
HDPE 425 960
Cast lron Her B00 N0 Remave
LDPE 4' 800 300 4'
Lead 900 880 -
MOPE =it | Edit |
PC
RCCP
Steel

Diameter Welocity

IT (i111] ”Do m/'s

Cancel |

The pipe materials database stores up to twenty materials (twelve are pre-defined)

with diameter/velocity information associated with each material.

To add a new material, click the “"Add” button located in the left half of the window,
type in a name for the new material when prompted and click "OK”. The new material
will appear in the list.

With the new material highlighted, click “Edit” on the right side of the window and
when prompted enter the diameter/velocity in the corresponding boxes. The new di-
ameter/velocity element will appear in the table. You may add up to twenty diameter/

velocity elements per material.

To remove a material completely, highlight the material and click the "Remove” but-

ton.

To remove a diameter/velocity element associated with a material, highlight the mate-
rial and then highlight the diameter/velocity element you wish to remove from the ta-

ble and press the "Remove” button.

Note: At least one diameter/velocity element must be defined for each material.
Selecting the “Restore Default Materials Database” option from the “Pipe” menu will

restore the default database of pre-defined materials.
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Filter Settings

100
a0
B0
40
20
0 MW
- 100
a0
&0
40
o L
WLJ\AJAW@“MJ;W
‘ 3
: Frequency [Hz] Curzor Position 160 Hz
Match
Loy Cut-off High Cut-off Lows Cut-aff High Cut-off
[ 5 W [ 80 h [ He [ Hz | Ak | Dok |
™ Auta Filter ClC 2304005
Clear | ok, | Cancel |

The low cut-off filter is used to filter out all frequencies below the set frequency. To
set the low cut-off filter, type the frequency for cut-off in the relevant box. The graphs

will update to show the filtered areas in grey.

The high cut-off filter is used to filter out all frequencies above the set frequency. To
set the high cut-off filter, type in the frequency for cut-off in the relevant box. The

graphs will then be updated to show the filtered areas in grey.

The notch filters can be used to filter out specific frequencies. Up to five notch filters
can be defined. To define a notch filter, click the “Add” button and then set the corre-
sponding high and low cut-off values. When more than one notch filter has been de-
fined, each notch filter can be selected by selecting the corresponding radio buttons.

Ticking the “Auto Filter” box applies an automatic filter for the reading based on the

strongest signal.

Pressing the “Clear All” button, clears all the filter settings.
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2 Station Correlation
In a 2-station correlation the sensors and Outstations should be deployed on either

side of the suspected leak as shown below:

Once you have deployed the Outstations, connected the Interface Unit to the laptop
and have configured all the desired parameters, click the "START” button from the

main screen. The following screen will appear:

RI=EY

Fle Edit Wiew Opbions Sethings  Mode Advanced Features  Help
Ded|ZE=%BholEEi?adalr 70« ?]

r— Carmelation Result

-

7

T)
]
m

:
N

| | D QR g
1
51.0m 2 I 490m
—Interface Urit Status———— ~Filter Settings————— [~ Comelation Infarmation —File Mame
= _— bl High TimeDelay | 00016 s | | |
i 7 [300 Hr [ OPEN he
Pipe Material SNA &1 — Corelation
—Pesk Suppression———— | Cast lron Elapsed Time | 000016
Presets STOF
St Start Paint | Eermayve | IDefauIt ﬂ Froceszing ([ NN
Reeady LM

If you have not pre-configured the parameters for the correlation and you click
“"START” you will be prompted to configure the pipe and sensor parameters before the
correlation begins. Once all the required parameters have been configured, correla-
tion will begin.
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The “Processing” bar at the bottom of the main screen shows the data is being re-
ceived by the Interface Unit and is indicated by the blue bar going from left to right.
Once you have sufficient data (graph showing a nice sharp peak), press the “STOP”

button to stop correlating.

— Filter Settings |_|3 | — Correlation Infurmatinn—El
= i Time Delay | 00016 s

i
300 Hz OFEN  Hz

Fipe b aterial SMNR 91
| Eastion Elapsad Tima [ 00:00:38

Prezets

I Cuztom j Processing

1: Cursor automatically centres on the leak position
2: Moves cursor to the far left of display

3: Moves cursor to the left

4: Centres the cursor on the leak position

5: Moves the cursor to the right

6: Moves cursor to the far right of display

7: Zoom graph functions

8: Current filter settings

9: Correlation information

NB: Cursor cannot be moved whilst correlation is in progress
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Once the correlation has completed you will be left with an accurate account of where
the leak is in relation to each sensor.

r— Carmelation Result

7 )
[ I
0 IR I LI IENEN J
526 m ? 47.4m

In our example above, we can see the leak has been located 52.6m from the Red Sen-
sor and 47.4m from the Blue Sensor.

4

v
A
v

52.6m 47.4m

As the system has full post processing the user can edit on-site or off-site and make
full use of the export features in the software.

The text and graph data may be used in documenting reports and in certain applica-
tions users may make use of the exported GIS information.
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Tri-Correlation

To set up the software for three-station correlation (Tri-Correlation), each of the Out-

stations must be positioned relative to each other as shown below.

The sensors must always be placed in the same order on the pipe being surveyed.
i.e. left-to-right - red, then blue, then yellow, as shown above.

Once you have deployed the Outstations and connected the Interface Unit to the lap-
top you will need to configure the DigiCALL application for a 3-station correlation ses-
sion. To do this, click Mode from the top menu and select Three Station. You will be
presented with the following screen.

__|DigiCALL

Fle Made

Ded St bo/EE?walr ™ Oenalcl 2]

=101

— Comelation Graph

" Blue/vellow

" Redfvellow

" Result

— System Status

B BTi T T

—Filter Settings————— [~ Conelation Informatian Carrelation Result r— Calculated Yelocity
Low Cut-off l— Hz Elapzed Time l— Time Delay l— 3 més
High Cut-off Hz Processing SHR
— Carrelate

START

Ready

[ e[
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Although the screen is very similar to the 2 Station Correlation screen there are some

differences.

The image below explains the main features:

il

File Mode

T TIEERE LR EE

— Carrelation Graph

" Blue/velow " Red/rellovw = Result

— Filter Settings Correlation |nformation Correlation Result 5| Calculated Velocity ﬂ

Lo Cut-off Hz Elapzed Time Time Delay T | més

High Cut-off Hz Processing SHR

r Comelate I. g8
— Syztemn Statu E
) - S i [ i — i e
P) P P) p)
e ) N7 ) N ) i )
Ready TR

1: Correlation Graph Display Area

2: Sensor Select

3: Current Filter Settings

4: Correlation Session Information
5: Current Correlation Result

6: Calculated Velocity for Correlation
7: System Status

8: Start and Stop Correlation

9: Correlation Information

Click the “"START” button in the bottom right corner of the screen.

You will now be prompted to enter the details for the correlation.
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In the first window, enter the distance between the Red Outstation and the Blue Out-

station.

T T

In the second window, enter the distance between the Blue Outstation and the Yellow

Outstation.

.

The third window shows a graphical representation of the distances between the Out-

stations.

e e bt J o

In the forth and final window, select the material of the pipe using the drop down

menu.

Upon clicking Finish, correlation will begin.

DigiCALL+ — Leak Noise Correlator




36

(ol

Ele  Mode

DeWlE sk e(EeEi2laalr 0 al?]

r— Conelation Graph

" Blue/Yellow " Red/Yelow " Result
—Filter Settings———————— [~ Camrelation Infarmation Caoirelation Result—————— ~ Calculated Velocity
Law Cut-off OPEM Hz Elapsed Time | 00:00:22 Time Delay | -0.00 5 2224 mes
High Cut-off OPEM Hz Processing - SMR il Bl
i~ Correlat
— System Statu
-:r i-i i-i @:ﬂ -
-3 ) ) i
= ¥ Y Y Y
Ready MM

By clicking the radio buttons for the associated sensors you can see the results be-

tween sensors.

Once you have a nice peak on the graph, click the "STOP” button to stop the correla-

tion.

Clicking the radio button “Result” will display a screen similar to the one below dis-

playing the leaks position in relation to each sensor.

DigICALL 58 [l 5
= i H O PFPETEalTT ) e T
Coumelafion Graph
[T} -5 ]
n
w18 o
w
I~ Red/Bhs " Bloafelow ™ Redfvelom 7 Headl
Filles Selirgs ¥ Ci Calculsted Velocky
Lowe Cut-olf Hz Elagied Time | 00:00:33 T Dslayy s 1277 w/i
High Cut-olf Hz Processing SHR
Cometale
Siters Slahsy
-_ — — /A STaRT
y By By v0
Feady M
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Calculate Velocity
A velocity check gives a more accurate velocity of the pipe to be correlated instead of

using the default velocity value. In some circumstances the default velocity may be
slightly off due to adverse conditions, therefore it may be required that a manual ve-

locity check be performed to ensure a correct correlation.

To calculate the velocity a leak must be present, either real or induced. The leak can

either be between the sensors called an “In Bracket” check, see below:

In Bracket - Leak is between Sensor

Or outside of the sensors called an “Out of Bracket” check, shown below.

Out of Bracket - Leak is outside of Sensors

Unlike correlation, where the more central the leak is positioned between the sensors,
the more accurate the result. A velocity check requires the leak to be positioned closer

to one of the sensors to create a larger time delay.

The procedure for a velocity check is to position your sensors as described above. In-
duce your leak or use the real leak. Correlate as normal entering the correct pipe
data. After a good correlation peak, stop correlating and select “Velocity Calculation”
from the “Settings” menu. It is worth noting that a velocity calculation is not required

for tri-station correlation.
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Regression Analysis
Regression Analysis provides an additional way of pinpointing leak positions by using a
set of correlation results, rather than an individual correlation result. This also pro-

vides a way of measuring an accurate velocity.

The time delay / distance relationship of the correlation is linear, as the distance be-
tween a sensor and the leak noise increases, the time taken for the sound to reach the

sensor increases proportionally with the distance.

For example, if you move the sensor twice as far away, the sound will take twice as
long to reach it. It is this linear relationship that makes it possible to predict values for

varying time delays / distances when using a set of correlation results.
Before the regression analysis feature can be used, at least 2 correlation’s must have
been saved. For an accurate result it is recommended to save three correlation’s, but

obeying the following two rules:-

1) One of the sensors must remain static during the collection of data. Which of the

sensors does not matter.

2) The pipe material and diameter must be constant for each of the correlation results.

This is validated by the system.

Blue position 1 Blue position 2 Blue position 3

A

» Correlation Result 1

A

» Correlation Result 2

A

» Correlation Result 3
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After at least 2 correlation results have been saved, select "Regression Analysis” from

the “Advanced Features” menu. The following screen will appear.

E
File Static Sensor Data
Reg o
Length tm)
r 2000
r 100.0
. ,
-0.40 Time Delay (s) 0.40
- Corelation D Regr Fresul
Filename Calculated velocily [més)
Time delay (<] Distance from static sensor m]
Pipe length (m) Static sensor
Regression Data Contral
’7 Add Femove e
L= Lo DL

Click the “Add” button and load the first correlation file, when prompted, select the
“static” sensor. The system will store the material and diameter of the first correlation
result and compare with the next result to be added this ensures these details remain

constant. Load the second and third correlation files.

By selecting “Information” from the “Data” menu the user can add a title and com-

ments for the regression analysis. This makes it easier in distinguishing different files.

The regression analysis graph will appear showing time delay and distance. A cross

will appear on the graph plotting the combined correlation result.

T EE—— x|
Fle StacSensor Data

Flegrazsion Graph

Length (m)
T 000

-0.40 Time Delay (s) 0.40

Comelotion Diats Fregrevson Rend

Fierame 3 Colcudated velociy [av's] 0000000

Time delay [3) D00E2 Dintance from shatic senace fm 50000000

Pios length ) 10000 St tenver Fed

Regresson Data Control

bdd FRamove t
L | wee | <] —
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Appendix A — Bluetooth Information
NOTE:

Only certain Bluetooth modules are compatible with the DigiCALL+ system. Please

seek advise from your representative prior to ordering.

If you are using the supplied USB Bluetooth dongle, please see below for details.

Once the Bluetooth software and dongle have been successfully installed.

Ensure the Bluetooth dongle is connected and enabled.

Turn DigiCALL+ Interface Unit ON

Open the Bluetooth management software and search for devices

When you have found “DigiCALL XX:XX"” select the option to “"PAIR” the device. If

asked use “"0000” (four zeros) as the passkey.

Once paired, start the Bluetooth Serial Port, making a note of the serial port number.

Open the DigiCALL+ application by clicking:

Start—Programs- Palmer Environmental-DigiCALL

Click “Settings-COM Port” and select the communications port setup via the Bluetooth

software.

Once selected the software will store the selected Com Port as default.

Should you get any errors in opening the selected com port please ensure the Blue-

tooth serial port is running by checking in the Bluetooth software.

If you have any problems configuring your Bluetooth device, please seek assistance
from your local IT administrator. Palmer Environmental cannot offer any support on

the configuration of Bluetooth devices.
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Contact

Palmer Environmental Ltd
Ty Coch House

Llantarnam Park Way
Cwmbran

Gwent

NP44 3AW

United Kingdom

Tel: +44 (0) 1633 489479

Fax: +44 (0) 1633 877857

General Enquires: information@palmer.co.uk

Technical support: support@palmer.co.uk

Web: http://www.palmer.co.uk

Note

Palmer Environmental reserves the right to change products, services or specifications without

notice.
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