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What's New?

This is the first edition of the manual and therefore nothing is new, but in future editions new
features will be indicated with a "' symbol throughout this handbook.
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1 Introduction

The Portable SandAlert Lite System is a dual channel monitoring system that utilises an
intrinsically safe acoustic sensor to non-invasively detect the impacts and abrasions of produced
solids against the inside of the pipe wall. The signal processing of the sensor output signal provides
areading of the sand impact rate which may be calibrated to give a solids mass flow rate, the values
are then regularly (normally every minute) transmitted viathe serial port.

2 Stress Wave Sensing - The Technology

Stress wave sensing relies on the detection of high frequency sounds, or stress waves, which are
generated by processes such as fluid turbulence, cavitation, friction and impacts. At the frequencies
involved sound propagates easily through solids and fluids, but is heavily attenuated in air. As a
result, the Pulsar Process Measurement acoustic sensor can readily provide a non-intrusive method
of detecting the impacts and abrasions of solid particles in the fluid flow, and is immune to
interference from airborne noise and structural vibration. This makesit highly suitable for detecting
solids particlesin both oil and gas flowlines.

3 System Overview

The SandAlert Lite system is callled ‘Lite as it does not have an inbuilt screen and does not log
data internally. The purpose of the unit is to alow sand detection on two separate channels and
transmit the data serially to the customers data collection system.

The ‘Lite’ comprises two main elements, the acoustic sensors and the SandAlert Lite processor
unit.

The control unit is designed to be run without any user intervention, the unit can be connected to
the transducers and a suitable seria cable and the system will start to send data once power is
applied.

The system can be setup by connecting a standard VGA monitor and IBM (5 pin 180deg connector)
keyboard, this allows access to the menu system described in chapter 6.

A schematic diagram showing the general layout of the system is shown in Figure 1. (Note: Only
one transducer is shown, but two can be connected.
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Figure 1 Schematic Diagram of the SandAlert Lite

3.1 Acoustic Sensor

There are two transducers suitable for sand monitoring:
Pulsarguard 2011G

This sensor is the ‘G’ version, suitable for use with the inbuilt galvanic barriers of the SandAlert
Lite. The sensor transducer is housed in a robust cast Type 316 stainless steel enclosure. There are
two sensor variants available, the Pulsarguard 2011 sensor which is approved to EEx iallC T6, or
EEx iallC T5for Tamp Up to 92 °C.

Explanation of the IS approval description:
EEX denotes a CENELEC approval.

ia denotes the device is intrinsically safe category ‘ia, and therefore is suitable for all
zones (0, 1 and 2).

1B denotes the gas group. Group 11B gases cover the majority of hydrocarbon gases.

T4 denotes the temperature classification. The surface temperature of the sensor will not
exceed 135 °C under fault conditions with a 40 °C ambient temperature.
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The sensor housing is rated at IP68 giving protection against temporary immersion to a depth of 3
metres.

The sensors are powered from a power supply via a galvanically isolated safety barriers, in the
SandAlert Lite unit.

The sensors are attached to the outside of the pipe, on or just after a bend, by means of a universal
pipe diameter (3" to 8") stainless steel sensor/pipe clamps. The sensor is connected to the SandAlert
Lite via in-line connectors and a 100 metre extension cable, although it can be extended to 1000
metresif required.

Note: The Pulsarguard 2011 isavailable in G or Z formfor use with the SandAlert Lite they should
behavea ‘G’ stamped next to the serial number on the tab.

PUL SARguard 2001

A new exiting development is the PULSARguard 2001 sensor, thisis designed to be more sensitive
to sand and less prone to flow noise making it ideal for use on gas and multi phase wells.

P
; W

1
r
b
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Pulsar Guard 2001

The sensor is a Pulsar Process Measurement intrinsically safe acoustic sensor. The sensor is housed
in arobust cast Type 316 stainless steel enclosure. The Sensor is called the PulsarGuard 2001 and
isintrinsically safe, certified to EEx iallC T4

Explanation of the IS approval description:
EEX denotes a CENELEC approval.

ia denotes the device is intrinsically safe category ‘ia, and therefore is suitable for all
zones (0, 1 and 2).

lc denotes the gas group. Group IIC, typical gas hydrogen..
T4 denotes the temperature classification.

The sensor housing is rated at IP68 giving protection against temporary immersion to a depth of 3
metres.

The sensor is powered from a power supply via galvanic safety barriers, both of which are housed
in the SandAlert Lite unit.
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3.2 SandAlert Lite

The SandAlert Lite is housed in a rugged painted steel case. The eectrical interface between
hazardous and non-hazardous areais provided by an internal galvanically isolated safety barrier.

The SandAlert Lite uses a compact processor board with 2 MB RAM, and a hard disk drive on
which the software is installed. An analogue to digital converter (ADC) card converts the analogue
sensor signalsto allow further signal processing by the microprocessor.

The SandAlert Lite unit is a blind unit, but provision is made to connect a standard VGA monitor
(15pin high density D type) and keyboard (via a5 pin Din 180 degree connector), this allows the
user to set up the unit.

Data is transmitted via the RS232 serial port. The SandAlert Lite does not store data on its internal
drive.

UNDER NO CIRCUMSTANCES MUST THE SANDALERT LITE BE OPERATED IN A
DESIGNATED HAZARDOUS AREA.

3.3 Power Supplies

The SandAlert Lite is powered from a mains power supply which can be within the range of

85 - 264 V ac. In the event of power failure during monitoring, the unit will continue monitoring
when the power is returned, with no loss of data (apart from during the time power was lost). The
mains supply is fused by a 1A antisurge fuse, accessible on the main panel. When power is
supplied, the green ‘Power’ LED, which is to the right of the power inlet socket, will be
illuminated.

3.4 Signal Processing Technique

The high frequency structure borne acoustic signal generated by a sand impact on the internal wall
of the pipe, travels through the pipe structure and is detected by the acoustic sensor. The acoustic
signal isthen converted to an electrical signal by the sensor, see Figure 2.
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Figure 2 Production of Electrical Signal
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The electrical signal or sensor output is converted into adigital signal by the ADC in the SandAlert
Lite. The sensor output is then processed to provide a sand impact rate (SIR) in impacts per second
(IPS).

To be counted as a sand impact the peak amplitude of the pulse must exceed the low threshold but
not exceed the high threshold. Therefore, referring to Figure 3, pulse 1 is not counted as the low
threshold > peak amplitude.

N Upper
Threshold

S
E
S
3 Lower (Sensor)
=) I U R N NN Threshold
S
<
@
Time

Figure 3 Sensor Output

Pulse 2 is counted as 1 sand impact, pulse 3 is not counted as the peak amplitude > high threshold
and is therefore excluded. This isto prevent high energy events, e.g. excessive pipe vibration from
being counted as sand impacts. Pulse 4 counts as 2 sand impacts as it is generated by two sand
particles impacting almost simultaneously. Pulse 5, like pulse 1 does not have sufficient energy to
be counted as the peak amplitude < low threshold.

The SandAlert Lite unit can calculate the lower threshold automatically. Thisis done by examining
the signal and eliminating the flow related noise in the signal, and counting the number of sand
impacts. To illustrate this, different signals under conditions of high and low flow rates, both with
and without sand impacts are shown below.

Threshold Threshold

et et ML et A S bt LT

a - Low Flow, No Sand b - Low Flow, With Sand
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The SandAlert Lite unit eliminates the flow noise by placing a threshold automatically just above
the flow related noise signal, and if the signal goes higher than this then it is due to solid impacts,
which can be seen in b and d as short duration, high energy spikes, as compared with the flow
related noise that is longer duration, and of lower energy. The threshold is visibly higher in d, due
to the higher level of flow related noise.

There is also an option with the SandAlert Lite to utilise the auto-calibration function of the unit in
order to produce a reading in grams/hour (or lbs/hour). It should be noted however, that because of
the number of variables associated with the conversion from IPS to grams/hour, this reading is only
approximate. The calibration is much more accurate if undertaken by manual sampling, such as
injection or filtration.

The SIR reading remains largely unaffected by the variables, as these relate mainly to flow rate and
solids particle parameters and the SIR is independent of both of these.

The SIR is calculated from the sensor output continuously, once a run has been initiated, and the
words “Time Left = xxx” appear in the title bar of the screen. This happens in the background,
whatever the operator is doing on the SandAlert Lite, i.e. even if the operator is transmitting data
via the seria port, the monitoring still continues. If required the SIR can be converted to a solids
mass flow rate by a calibration routine. The SIR is also averaged and can be plotted both on-screen
and stored to file to provide a trend history. The stored data files can be printed on the internal
printer, displayed on the screen, or transferred to another device viathe RS232 serial port.

The SIRs are stored, and at the end of each averaging period (operator selectable), the average of all
the SIR samplesis calculated and stored to disk for trend analysis.

4 Installation

Installation, commissioning and servicing of the system must be strictly in accordance with BS5345
Parts | and IV. All equipment and system approvals, specifications, warranties and statements of
fitness for purpose are conditional upon this requirement being met.

The sensor is certified for use in hazardous areas and it is important to ensure that this level of
certification is adequate for the area in which the sensor is intended to be installed. The SandAlert
Lite unit must be situated in a non-hazardous area.

4.1 Sensor Positioning

The acoustic sensor detects the high frequency sound generated by the impacts of sand and other
solid particles e.g. proppant on the inside of the pipe wall. Therefore, the best results will be
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obtained if the sensor is positioned on or just after a bend (within two pipe diameters of the bend),
or fixed restriction to the flow. See Figure 4.
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Figure 4 Sensor Positioning

Do not position the sensor in close proximity to a choke, or other variable restriction, since changes
in the choke position may affect the SIR readings. It may be necessary to experiment with the
sensor position to obtain the best results.

4.2 How to fit the pipe clamp to the pipe

The pipe clamp is suitable for pipes with an external diameter range from 3" (75 mm) to
8" (200 mm) by the use of a chain that tightens around various pipe sizes. It has a sensor stud that
fits into the hole in the sensor tab, which ensures the sensor is in contact with the pipe wall after
tightening.

IMPORTANT: The point of contact with the pipe should be cleaned of paint, to ensure
that the sensor contacts with bare metal. Some suitable grease, such as
silicon grease, should be applied between the pipe and the clamp. This
improves the acoustic coupling.

To assemble the pipe clamp pass the guide bar end of the chain assembly around the pipe and
through the pivot block on the saddle, and lock the pivot lever into the chain. Place the sensor
between the clamp foot and the pipe, using a smear of grease, and tighten the threaded stud using
the spanner provided so that there is a solid physical connection between the sensor and the pipe.
Tighten the locking nut with the spanner provided to give a solid, secure attachment.
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IMPORTANT: The sensor cannot be damaged by overtightening since the clamp is in
contact with the metal tab part of the sensor and not the electronics which
ar e contained within the dome part of the housing.

It isrecommended that the clamp istightened to at least 40 Ibf/ft, and the
locking nut istightened.

Where vibratory conditions exist it is recommended that a thread locking adhesive is used. Also it
is important to ensure that the free end of the chain is cannot fret against the clamp or the pipe, by
tying it up with cableties.

The PULSARguard 2001 is fitted using stainless steel banding (11mm wide), you can either use a
re-usable “jubillee” clip type toothed band, or by a plain band with crimpable clips. All the above
points regarding position and surface preparation above apply. Always ensure that the pipe is
cleaned to bare metal and that the silicon grease acoustic coupling compound is used between the
base of the sensor and the pipe.

Feed band around workpiece
introducing free end.

Estimate length required allowing Bend 25mm of band under the
50mm overlap. Cut off with snips. buckle.

SENSOR
PLACEMENT

... and tighten with a
screwdriver.

...into the buckle slot. Simply
insert screw...
I\

4.3 Electrical Installation of SandAlert Lite

The SandAlert Lite must not be operated in a designated hazardous area. It must be located in a
designated non-hazardous area. The mains supply voltage must be the same as that marked on the
SandAlert Lite, i.e. 85-264 V ac. Irreparable damage may occur if the wrong supply voltage is
applied. Damage of this nature is not covered under warranty.

The cable reel supplied contains 100 metres of two pair screened cable, athough it is possible to
extend this to 1000 metres. The free end of the cable connects to the sensor via an in-line
connector. The cable reel connects to the SandAlert Lite viathe short interconnection cable.

Route the cable from the non-hazardous area, in which the SandAlert Lite is to be operated, to the
sensor position. Avoid running the cable parallel to HV cables to reduce the risk of electrical noise.
Be careful not to route the cable in such away as to obstruct doorways or walkways.
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Connect the sensor to the cable using the in-line cable plugs and sockets, the plug and socket will
only mate in the correct way, tighten the collet to secure the connection.

Connect the short interconnection cable from the cable regl to the SandAlert Lite.

Refer to the system diagram (Figure 1) to ensure that all the electrical connections have been made
correctly.

5 Quick guide to installing the system

This section describes how to quickly install the system. For more detailed information, see
section 4.

5.1 Attach the Sensor to the Pipe

The acoustic sensor detects the high frequency sound generated by the impacts of sand and other
solid particles e.g. proppant on the inside of the pipe wall. Therefore, best results will be obtained if
the sensor is positioned on or just after a bend (within two pipe diameters of the bend), or a fixed
restriction to the flow. Do not position the sensor in close proximity to a choke or other variable
restriction, since changes in the choke position may affect the SIR readings.

Attach the sensor to the pipe with the chain clamp and tools provided, remembering that the point
of contact with the pipe should be cleaned of paint, to allow the clamp to contact with bare metal.
Some suitable grease, such as silicon grease, should also be applied between the pipe and the
clamp, and the clamp tightened securely.

In the case of the PULSARguard 2001 use the banding as described in 4.2.

5.2 Connect the Sensor to the SandAlert Lite
Run the cable reel from the sensor back to the SandAlert Lite and connect the plug to either the
channel one or channel two sensor connector.

5.3 Switch on the SandAlert Lite

Ensure that the SandAlert Lite is plugged into the correct power supply, switch on using the power
switch, and the green LED will illuminate. After approximately 1 minute the unit will start
monitoring.

5.4  Connecting to the data collection system

The SandAlert Lite connects to yoour data collection system viaits RS232 seria port.

The serial connection is made viathe 9 way ‘D’ type connector on the front panel next to the VGA
socket, connections are as detailed in the table below:

SandAlert Lite (9way FEMALE) | PC (25way MALE) PC (9way MALE)
PIN 3 (RxD) PIN 2 (TxD) PIN 3 (TxD)

PIN 2 (TxD) PIN 3 (RxD) PIN 2 (RxD)

PIN 5 (SIGNAL GND) PIN 7 (SIGNAL GND) PIN 5 (SIGNAL GND)

The SandAlert Lite could be connected to a PC running terminal to check the data is transmitting
and is of the expected format. Details for connecting to terminal are below:
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Start ‘Terminal’
To use ‘Terminal’, start Windows (by typing “Win” from the Windows directory), and locate the
‘Termina’ within the Windows ‘Program Manager'. It is likely that it will be found in the
‘ Accessories group, and the icon should look like that shown below:

Terminal
If it cannot be found on the computer being used, run ‘File Manager’ (found in the ‘Main’ group),
locate the program ‘terminal.exe’ which will be located in the Windows directory then double-click
the mouse on this since thisisthe ‘ Terminal’ program.

Setup the Communications Parameters
Once the program is running, the “Termina” must be setup to communicate with the SandAlert
Lite. If using ‘Termina’, then select the ‘Communications...” option from the * Settings' menu bar,
and make the selections as shown in Figure 5.

=-| Communications

"ﬁaud Rate

1o O30 eo0 1200
Cancel
(2400 O 4800 @ 9600 19200

Data Bits Stop Bits
’705‘}080?@8 (@101_5 o2

LConnector

Parity
@ None
C 0dd

) Even
) Mark
O Space| [] Parity Check O Carrier Detect

Flow Control
O Xon/Xoff

None +
COM1:
COM2: +

Figure 5 Communications Parameters

The *Connector’ section should refer to the Com (serial) port you have connected to.

As datais being transferred, it will be displayed in the ‘ Terminal’ window, and will scroll as more
dataisreceived.

Data Format

The data is sent from the SandAlert Lite every minute (this is the default averaging period), the
information is formatted as follows:

DATE - TIME- SIR ch.1 —weight ch.1 - SIR ch.2 —weight ch.2
Typical data:

16/03/04 17:40:00 0000.0 000000.0 0297.0 000000.0

16/03/04 17:41:00 0000.0 000000.0 0185.0 000000.0

16/03/04 17:42:00 0000.0 000000.0 0124.0 000011.2

16/03/04 17:43:00 0000.0 000000.0 0296.0 000026.6
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6 SandAlert Lite user interface

This section describes the set-up of the

Navigating the software menus:

Title screen, this does not stay visible for long as the default operation of the unit isto go straight to
monitoring after power-up.

gl o _-

S I.LR= 413 __ S.I.R.= 162
Grammes-Hr 0O Grammes-Hr O

Thisisthe monitoring screen, the system will automatically go to this screen on power-up.

6.1 To get to the main menu press ESC.
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Sandfilert Lite Hain Menu

2 Channel Sand Monitor
Monitor ing

1 4

2 5
Setup Event Log

3 a6
Calibr ation Passuords

Thisisthe main menu screen, Type the red number to choose, 1 will take you to the screen above. 2
will take you to ther setup menu below:

6.2. SET-UP
Fi - Sandfilert Lite Setup Screen i
HELP 2 Channel Sand Honitor Softuare Uersion 12' M 5
PULSAR Honitoring U1.6 2

1
Hellhead Parameters
2
Wellhead Setup
3
Sensor Dutput

ESC
Back

6.2.1 Type 1 to goto the wellhead set-up, then choose the well to be setup, up down arrow keys
allow you to choose well 1 or 2, see below:

Fi Sandfilert Lite
HELP - 2 Ehannel Sand Monitor Choose Hellhead 11:19:33

PULSAR Moni tor i ng 12 Mar
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- Sandflert Lite Hellhead Parameters 11:14:57
2 Channel Sand Monitor PLATFDORM 1 2' M 5
PULSAR Honi tor ing WELL1 e

1 Thr eshold 4 Uiew Hax:—
Lou Threshold AUTD (DBODmUD Uieu Max 1000

2 Alarm Point
Alarm Polnt 800
3 3 Caution Polnt
Caution Point 500 . Nl-l o
ext He
P

ESC
Back Previous Well

The above mennu allows setup of the well:

1. Threshold: Lets you set the threshold, thisisthe level that asignal must crossfor it to be
counted as an impact. The default and recommended setting is Automatic.

2. Alarm Point: Let you set an Alarm Point based on the number of SIR’s (Sand Impact Rate),
this figure must be higher than the Caution Point. When this level isreached an audible
sound will be heard (medium pitched sound)

3. Caution Point: Let you set a Caution Point based on the number of SIR’s (Sand Impact
Rate), this figure must be lower than the Alarm Point. When thislevel is reached an audible
sound will be heard (low pitched sound).

4. View Max: Thisfigureis used to scale the display if you set 1000 then a SIR of 500 would
half fill the display. Any value expressed as a percentage would be related to this setting.

N. Next Well: moves you on to the other well

P. Previos Wdll: thisalo moves you to the next well asthereareonlytwo . . avalablein

the SandAlert Lite.

2.2. and 2.3 Wellhead setup and 3. Sensor Output are not available in this software

6.2.4. System Parameters
- System Parameters

2 Channel Sand Honitor
Monitor ing

1 . fivg. Period: . 4 ) SIR Units:
fAiver age Period 1 mins Display Units SR,
i Saver Time: 5 Rate Units:
Saver Time &0 mins Rate Units Gr ammes ~Hour

2 =
3 . Deletion Time:
Deletion Time 52 ueeks

ESC
Back

1. Average Period: The SandAlert Lite is designed to connect to alogging system viaan
RS232 serial port. The datathat is transmitted is averaged over the period set in this
parameter.
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Saver Time: Thisisthe time before the screen saver is activated.

Deletion Time: Not appplicable to SandAlert Lite.

Display Units. Choose between Sand Impact Rate (SIR) and a % of sand impact rate, based
on View max set up for the wellhead earlier.

5. Rate Unit: Sets the units to be displayed when you have calibrated the system to display
weight

Eal N

ESC. Takes you back to the Set-up menu.
6.2.5. Allows the setting of the time and date:

Y ou have three choices:
1. Change Date: See below, Enter the correct date.
2. Change Time: Enter the correct time
3. Date Format: Set the date format, English or American
s e

2 Channel Sand Monitor Change Date

PULSAR Monitor Lng

Enter The Date -
In The Format 30-12.-18997

or In The Format 30.-12-97

Kl El B
B K B B
| o W oeere |

Thisis an example of the Date set-up screen

6.2.6.Upgrade

Thisisto alow the software of the unit to be upgraded, follow the on screen instructions carefully
to update theinternal software (This action is normally carried out by a Pulsar Engineer).

11:14:58
12 Mar

F1 - Sandflert Lite Upgrade Check Lead
HELP 2 Channel Sand Monitor

PULSAR Monitor ing

Confirm That You Have Connected The Serial Lead
To The Sand Monitoring System and the PC

FAILURE TO DO SO BEFDRE CONTINUING
MAY CAUSE THE SYSTEM TD LDCK UP

I=s The Lead Fitted L[Y.-NI?

Y
YES-Confirm Fitted

N
NO-Do Not Upgr ade

Thefirst of the Upgrade screens showing the detailed instructions.

6.2.7.Diagnostics
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3.
4.

1 Sandflert Lite n:
e . s 11:18:09

2 Channel Sand Monitor Diagnostics
Honitor ing U4 &

HARNING-These Diagnostics Options
Hill Call DOS Routines And May
Take Considerable Time

Hard Disc Size [2047 HNMb]
Free Disc Space [2047 Mb]
Percentage Free [100.0x1

Scandisk

Defr agment

s
Check Files

4
Factory Defaults

Scandisk, this runs the DOS program scandisk to check the internal hard disk. It should not
be necessary to run this on the SandAlert Lite as no datais written to the hard drive.
Defragment, this runs the DOS progrem Defrag, this again should not be necessary with the
SandAlert Lite unit as no changes are made to the files on the hard drive and therefore will
not become fragmented.

Check Files, thisisto check the logged datafiles, thisis not applicable s\to SandAlert Lite.
Factory Defaults, this button resets the system to as it was the day it | eft the factory.

6.3.Calibration

This set of menus allow you to calibrate the system so it will show quantity rather than just SIR.

Type 3 and Select 1. for Manual Calibration, 2. for Auto Calibrate and 3. for Editing the
calibration figure. It is recommended that the Auto Calibrate mode is chosen and is the one
described below: Type 2 for Auto Calibrate

- Sandfilert Lite fiuto I;_?al.ibr-ation. 11:97: 06
2 Channel Sand Momitor Choose Flowrate Units 12' n"
PULSAR Moni tor ing WELL1 an

Choose Flow Rate Units

mbtd — Thousand Barrels Per Day
(For Dil>

or
MMSCFD - Million Standard Cubic
Feet Per Day (For Gas)

1
mbpd (Dil)

2
MMSCFD (Gas)

ESC
Back

Choose the application, oil or gas
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Sandflert Lite “alibrati
Auto Calibration 11:28:12

2 Channel Sand Monitor Enter Current Flour ate 12 n
Moni toring HELL 1 =

Enter Flow Rate
In mbpd

Minimum 1, Maximum 100
N

Kl B
K B B
N e

Enter the flow rate

F1 - SandfAlert Lite Auts Calibration T
HELP 2 Channel Sand Monitor Particle Size(Microns) 12' " g
PULSAR Honi tor ing WELL1 el

In Microns

Minimum 10 ., Maximum 1000
=
K Ea

El KX KX

o W oeer
ENTER

Enter the average particle size, and the system then cal culates the calibration factor.
This figure can be modified with choice 3 Edit Factor. Be careful changing the factor asit can
change the weight figure dramatically. It is best to stick with Auto Calibrate unless a known weight
of sand is being produced and the system is calibrated at that time.

| Calibr ation Factor

2 Channel Sand Monitor Edit Factor
Honi tor ing HELL1

You Are Nou Editing Rather
Than Calculating Calibration Factor

For This Hellhead
Currently= 0.00000020 Gr ammes. SIR -

Enter In Grammes,SIR

KX EN &

= & KX
| o W oeere
ENTER

Edit Factor Screen, it is not recommended to change the calibration factor unless you are sureit is
necessary and understand the consequences.

4. and 5. File Handling and Event Log are not functional in the Lite software

6.6. Passwords;
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The system is protected with two levels of passwords, Limited Access and Full Access, typing 6
from the main menu will let you manage Passswords:
- Passuords

2 Channel Sand Honitor

PULSAR HMonitoring

fAccess Is:—
Full Access

Set Limited Access

1
2

Set Full Access
=

Change Passuord

Main password screen,
1. SetsLimited access, only 1. monitoring and 6. passwords are available in the main menu
once this level has been set.
2. SetsFull Access, thisalows all areas and settings to be accesssed.
3. Change Password, this allows for the default passwords to be changed.

The default Passwords are passl to pass8, you can view the passwords that are set by entering the
password 44332211. Y ou can change passl to pass8 to anything (maximum 8 characters).

Fi - Sandfilert Lite e Chare 1
HELP 2 Channel Sand Monitor Enter The Passuord 1 2' M i
PULSAR Monitor ing =

Enter Passuord
Hax. B Letters Or HNumbers
N |« § o ff o
KN EN | R | KN EN KX N

KX N KX S K3 KN EX K S e

N EN EX
DELETE ENTER

This screen shows the keyboard you enter the passwords on.

Noteif you find you only have two buttons in the main menu screen then it meansyou arein
Limited Access mode, enter avalid password to get the 6 buttons in the main menu.

6.7. Monitoring:

This section has been put at the end of this section asit is normal to check the other settings before
going to the monitoring screen.
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Fi1 - Sandflert Lite Sand Impacts {1: 0908
HELP 2 Channel Sand Monitor PLATFORM 12 Mas
PULSAR Honitor ing E

1 Uell 1

L2000 _
B1800 3
16003
w1400 3
1200 3 S.I.R.= 413 S.I.R.= 152

1000 3 Grammes-Hr 0O Grammes-Hr 0O

WELLZ
WELLZ

@ 800 3
o B
£ 6003
i 3 5 5
4003

S [
[ ESC Back - U Scale Up . D Scale Dol.in. 9 5Stop Run I

Thisisthe main monitoring screen, The two bars in the centre of the screen show instantaneous
SIR (Sand Impact Rate).

|
&

N

Type 1 to seethereal signal of wellhead 1
Type 2 to see the real signal of wellhead 2

Wellhead 1 signal and screen is shown below:

n Sandfilert Lite Sensor Dutput

2 Channel Sand Honitor PLATFDRH
HELL1

Monitoring

(AThr eshol d(mU> =500

SIR=319

O - M WS ;N @

Sensar DOutput{Uolts)

[ |
16 Time (Hila%Secnnds) i
U Scale Up D Scale Doun 9 Stop Run
1 and 2 allow you to change the threshold if you are set to manual threshold. The default and
recommended setting is Automatic. In automatic threshold these buttons have no effect.

3 — Threshold offset, thisfigure is used in conjunction with Flow noise to set the auto threshold, a
value can be set for each channel, default value 200. (See Flow noise)

P- Pause stop the signal trace to alow closer inspection.
The arrows change the scale of the time axis

8 — Flow noise, the settings in this menu affect the way the automatic threshold reacts.
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- Sandfilert Lite Change Noise Factor

2 Channel Sand Honitor
Honitoring HWELL1

EN B2 B

|1 ormal | Kl B &

mEYes B El K BN
[ o W oeere
ENTER

Select Low(1.5), medium(2) or high(3.5) dependant on flow noise, fine tuning is achieved by typing
avaluethat is not set by the buttons. These values have no affect unless the threshold is set to
automatic. Increasing the value causes the threshold to move higher in response to the back ground
noise. See the earlier section on Sand impacts to see how the level should be set. After changing
these values have alook at the Real signa page for the well head that has been changed and ensure
that the threeshold is not too high or too low. If it istoo high there will be no crossings and if too
low all the signal will be above the threshold.

The Threshold offset works in conjunction with Flow Noise to allow fine tuning when a difficult
application is encountered. The Threshold adds the value set (in mV) to the calculated auto
threshold. The reason is that if you increase the Flow noise figure to raise the threshold in quiet
conditions then when the noise increase the threshold will rise too high. Using Threshold of fset
instead will allow an offset to be added that is not dependent on the current signal.

Suggested figures are:

Condition Flow Noise Threshold offset
Low Noise 1 200
Normal 2 300
High Noise 3.5 500

(High Noiseisfor extreme conditions, view sensor output screen after changing any of these
settings prior to finalising settings)

U and D are to change the Y -axis scale (U =up and D =down).

STOP RUN, will stop the unit from monitoring, this button is not normally used. When the unit is
re-booted monitoring is restarted automatically.
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7 SYSTEM SPECIFICATION

7.1  Senaco™* Sensor (Superceded by Pulsarguard 2011 ATEX Version)
Approvas
* CE approval (Certificate of Conformity available on request).
e SENACO ™"Ssensor housing rated to IP68 / NEMA 4.
* CENELEC Intrinsically safe certificates held to EEx iallC T6 (this rating applies when
the ambient temperature is below +40 °C) or EEx ia lIC T5 Tamp = 92 °C (this rating

applies when the ambient temperature is below +92 °C). Certifying body SIRA
Certification Services.

Condruction
* Rugged two part housing in cast Type 316 stainless steel.
e Cap casting is polyester powder coated, in Cornflower Blue.
* Neoprene O-ring.
* Polycarbonate reverse printed badge bonded to cap casting.

* 4 metre double screened, black PV C jacketed 4 core (7 x 0.2 mm) PVC insulated cores
cable assembly. OD 6 mm nominal terminated with alockable 4 way connector

¢ All sensors manufactured under an 1SO 9002 accredited Quality System. Certificate
number 950136. Approval body SIRA Certification Services.

e Operating Temperature = -40 °C to +85 °C.

* OQutput = Buffered & short circuit protected (current limited to 10 mA) anal ogue voltage
nominaly 150 mV to 10 V. 2 ps/ 240 us time constant (rise/ decay).

¢ Maximum cable length between power supply / monitoring device and sensor is 1.0 km.
However, additiona cable length will affect the output voltage offset as shown below.
The sensitivity of the sensor will not be affected.
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Output Offset Voltage vs Cable Length
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Pulsarguard 2011 (ATEX)

This sensor is the same as Senaco except it has been approved under ATEX, the specification and
use are the same as Senaco.

See specific manual for details.
7.2 PULSARguard 2001 (Superceded by ATEX Version)

Is designed to be more sensitive to sand and less prone to flow noise making it ideal for use on gas
and multi phase wells.

The sensor is a Pulsar Process Measurement intrinsically safe acoustic sensor. The sensor is housed
in arobust cast Type 316 stainless steel enclosure. The Sensor is called the PulsarGuard 2001 and
isintrinsically safe, certified to EEx iallC T4

Explanation of the IS approval description:
EEX denotes a CENELEC approval.

ia denotes the device is intrinsicaly safe category ‘ia, and therefore is suitable for all
zones (0, 1 and 2).

[c denotes the gas group. Group I1C, typica gas hydrogen..
T4 denotes the temperature classification.
The sensor housing is rated at P68 giving protection against temporary immersion to a depth of 3

metres.

The sensor is powered from a power supply via galvanic safety barriers, both of which are housed
in the SandAlert Lite unit.

Pulsarguard 2001 (ATEX)

This sensor is the same as Pulsarguard 2001 except it has been approved under ATEX, the
specification and use are the same as Pulsarguard.

See Specific manual for details.
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7.3 SandAlert Lite contol unit:

Construction Epoxy coated steel case with hinged lid

Computer

Hardware IBM compatible computer running the Pulsar Sand Alert Software loaded on an
internal Hard drive, RS232 communications port, A/D with 100kHz sampling
rate 12 bit resolution.

Power Supply Mains 85 to 240 V at 50 to 60 Hz. The internal power supplies provide dc
power to the computer hardware and the sensor.

Weight 10 kg
Dimensions Overdl height 150mm

Overal depth  300mm
Overdl length 400mm

Revision Record

Date Issue Revison

Issue 2 9/9/04 | Add Threshold offset and add ATEX transducers
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