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1 Introduction 

SAGD bitumen production rate and recovery is heavily dependent upon the efficiency of steam 
injection operations that drive economics and environmental impact.  These operations can benefit 
from in-well monitoring to provide greater insight into reservoir response to augment production control 
and reservoir drainage.  Conventional thermocouple sensors are routinely used to monitor key heel 
and toe temperature as well as perform measurements at a limited number of select points across the 
horizontal.  Fiber optic systems are especially attractive in SAGD by their distributed sensing 
architecture that can monitor an entire horizontal well section more cost-effectively, and provide the 
necessary spatial resolution to yield more meaningful representation of the wellbore.   
 
Electrical submersible pumps (ESP) continue to prove their operation at elevated temperatures.  
Several innovations in pump design have extended the operating range of these pumps to nearly 
300°C, opening up new applications especially in hi gh temperature SAGD. In order to get optimum 
performance from these pumps it is important to monitor their operation.  Key measurements allow 
operators to obtain advanced notification of potential problems and make the necessary adjustments 
for avoiding catastrophic failure.  Parameters such as pressure and temperature can be used to 
assess the need for motor speed or back pressure adjustments.   
 
LxDATA introduces a new tool for the monitoring various components of a high temperature SAGD 
subsystem. 
 
The system measurement technique is based on mature optical fiber Bragg grating technology in 
which discrete Bragg point sensors are used to determine pressure and temperature.  
 
Various temperature and pressure sensors are included into a robust ¼ inch inconel 825 (or stainless 
steel 316L) armored fiber optic cable connecting the monitoring gauge to the surface interrogator 
enabling communication of the optical signal.  Versatility in sensor type and positioning allows LxDATA 
to address various SAGD monitoring application, including horizontal well monitoring, multipoint sub-
cool monitoring, observation well monitoring as well as ESP pump monitoring.   
 
Real time measurements of temperature and pressure points are fed to the surface interrogator, 
processed and passed along to the operators DCS system.  
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2 System Specification 

Optical Pressure Temperature (OPT) performance 

Operating Pressure Range 500 to 8,000 kPa 
Maximum Non-Operating Pressure 18,000 kPa 
Maximum Pressure Impulse 18,000 kPa at 15 cycles/min 
Pressure Accuracy 0.25%FS (+/-20 kPa) 
Pressure Resolution 2 kPa  
Operating Temperature Range 50°C to 280°C 
Maximum Non-Operating Temperature 300°C 
Temperature Accuracy 0.20%FS  (+/-0.5°C ) 
Temperature Resolution +/-0.01°C 
Long Term Accuracy Drift - Temperature <1°C/year 
Long Term Accuracy Drift - Pressure <14kPa/year 
Typical Operating Lifetime >5 Years 

Optical Thermocouple (OTC) performance 

Operating Temperature Range 50°C to 280°C 
Maximum Non-Operating Temperature 300°C 
Temperature Accuracy 1%FS (+/-2.5°C  in 150C to 280 C range ) 

           (+/-  5°C  in    50C to 150C range ) 
Temperature Resolution +/-0.01°C 
Long Term Accuracy Drift - Temperature <1°C/year 
Typical Operating Lifetime >5 Years 

OMG  Sensing Cable 

Material 1/4” Inconel 825 or SS 316L tubing 
Maximum Non-Operating Temperature 300°C 
Maximum Pressure (sensing cable) 5,000 psi 
Minimum Storage Temperature (All Cables) - 50°C 
Non-Operating Vibration 10 g-rms 20-200 Hz 
Maximum OMG cable length 2 km 

Surface Cable and Connectors 

Storage Temperature  -50°C to 85°C 
Operating Temperature -50°C to 85°C 
Operating Humidity 0 to 100%  
Maximum surface cable length 5 km 

Surface Instrument  

Cabinet Housing Type CSA / UL approved metal cabinet 
Storage Temperature -20 to 50°C 
Operating Temperature 0 to 40°C 
Operating Humidity 0 to 80% Non-condensing 
Surface Power Requirements 500W (Integrated UPS w/Battery Backup) 
Data Transfer Protocol MODBUS over TCP 
Configuration 4 and 16 optical ports 
Update rate All sensors updated in 1 sec in   4 port system 

All sensors updated in 4 sec in 16 port system 
Equipment certification All equipment are CSA / UL approved 
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3 Product Line Description  

The LxIQ™ optical monitoring system is built upon a standard set of components that can be easily 
configured to accommodate a range of applications, configurations and options to suit specific 
customer requirements.  Experienced LxDATA project managers and engineers work closely with 
customer teams to define the right solution, and then act as a single point of contact to manage all 
aspects and logistics throughout the project- from initial site survey through installation and follow on 
support.   
 
LxIQ™ thermal monitoring system is a turn-key solution to provide accurate temperature and pressure 
data from a well to the client SCADA systems. The main components of the downhole part of the 
system are the OMGTM harsh environment cable, the OTC optical thermocouple sensing points and 
the OPT optical Pressure Temperature gauge. The above ground components consist of the well head 
termination, splice box, surface optical cabling, cable junction box and the MCC based Instrumentation 
Cabinet and system software. 
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A single instrumentation cabinet which is customizable for optimal project cost can support up to 16 
optical connections to sensing cables. 
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Each optical connection can support the following standard sensing cables: 
 

·  40 OTC point    (pure temperature cable) 
·  40 OTC point + 1OPT point.  (Temperature cable with pressure point) 
·  4x OPT point, each OPT being housed in a different cable / well (For example in ESP pump 

monitoring).   
 
 
A 16 optical port cabinet can thus support 
 

·  16 x 40 OTC points (640 T sensors) 
·  16 x 4   OPT sensors (64 ESP pump monitoring). 
·  Other mixes and new applications. 

 
Reliability of the system is realized through a passive optical downhole section, with no moving parts, 
connected to the active surface unit.   
 
Multiple downhole installation options exist including Coil Tubing based installation and strap on tubing 
conveyed applications. 
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3.1 Fiber Optic Optical Thermocouple OTC sensors 

Each OTC temperature measuring point consists of a unique FBG (Fiber Bragg 
grating) that is manufactured into the core of the fiber based on LxDATA’s proprietary 
Write-on manufacturing process.  

 

These devices each operate over their own programmed optical wavelength space 
(color range). Each FBG acts like a color specific mirror whose color shifts with 
temperature. Accurate temperature measurements are made by measuring wavelength 
changes from laser light which is transmitted from the surface cabinet instrumentation 
and reflected back by the downhole FBG back to the surface instrumentation.  

 

The color shift to temperature relationship is established for each device through a 
NIST traceable calibration process in the factory. Each of these wavelengths to 
temperature calibration files is used as part of LxKey software system. Long term 
studies and testing of these devices has demonstrated extreme stability over long 
periods of time at extreme temperatures.  

 

LxDATA has the capacity to manufacture sensor strings well over 1km long.  Each 
sensor string can accommodate up to 40 x OTC sensors, making it easy to tailor any 
applications, with customized point temperature sensors location.  There are no sensor 
positioning restrictions, other than being at least 10cm apart. 
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3.2 Fiber Optic Pressure-Temperature OPT Gauge 

The LxDATA fiber optic pressure-temperature OPT gauge provides a step change in 
reliability and performance in the measurement of pressure and temperature in harsh down-
hole environments.  The all welded Inconel 625 construction and small form factor (1/4” 
Diam.) enable operation at temperatures of 300°C an d pressures up to 8MPa.  The rugged 
construction of the sensor, coupled with LxDATA’s proprietary down-hole fiber optic cable 
protected with ¼ inch inconel 825 cable, create a sensing system which can be reliably 
installed and can provide long term accurate, high resolution data.  The inherent dielectric 
nature of the Fiber Bragg grating based device provides immunity to EMI, RFI and other 
high voltage cross signaling.  Its superior shock/vibration resistance and high resolution 
performance make it an ideal sensing solution for ESP pump monitoring, steam injection 
pressure measurement, pressure transient analysis, and pressure/temperature 
measurement during shut-ins. 
 
The OPT gage is mounted at the tip position of the OMG™ cable.  Alternate fabrication 
methods are being developed, allowing OPT or multiple OPTs to be installed along the 
OMG™ cable, allowing multiple temperature/pressure reading from the same sensing 
cable. 

 
 

 
 

OPT Optical Pressure Temperature Gauge 
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3.2.1 OPT Coil Tubing Pressure Isolation Unit 

  This unit is used when a cable equipped with a tip OPT pressure temperature gauge 
is deployed inside a coil tube for typical deployment into the horizontal section of a 
SAGD well. This unit provides a number of functions including cable strain relief during 
coiling, deployment and thermal expansion and contraction. This unit also provides the 
seal that prevents fluids and pressure from entering the coil tube while allowing the 
pressure sensitive OPT gauge to be exposed to well pressures and fluids. This 
Isolation unit is an integral part of the vented bullet nose assembly that is used to 
terminate a typical coil tube. 
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3.2.2 OPT Tubing Mandrel  

 
This option is used for tubing conveyed applications such as attaching an OPT gauge 
above an ESP pump. A standard threaded pup joint is adapted by welding the LxDATA 
OPT mandrel to it. This mandrel is slotted to allow the OPT gauge to easily be inserted into 
position. A cover is added over the cable and gauge to provide protection during 
conveyance down hole as well as during operation. Openings are provided to allow well 
pressure and fluids to access the pressure sensitive part of the OPT gauge without 
blockages. All mandrel edges are angled and smooth to limit snagging and ample space is 
left around the perimeter of the pipe section for any ESP cable routing.  

 

    

     OPT Tubing Mandrel 
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3.3 Downhole OMG Fiber Optic Cable  

The high temperature SAGD environment and potential thermal cycling a result of steaming 
operations present a number of challenges to both the optical and mechanical integrity and 
lifetime of fiber cables installed in these wells. The downhole cable fiber is housed either 
within a ¼ inch Inconel 825 or stainless steel 316L cable structure, to endure the rigors of 
installation and maintain performance by protecting the fiber from excess stress during 
thermal variations and well fluids.  
 
Multiple production lots of those cables have been produced and tested in full compliance 
with the operating specifications. The cable has been designed to be mechanically 
compatible with both conventional CT integration and tubing conveyed clamping operations. 
It has been designed to appear and perform similar to conventional down-hole control lines 
and other instrument strings such as bubble tubes. This enables the product to leverage the 
knowledge and experience of equipment installers to apply this well deployment method to 
optical sensing cable in a transparent fashion.  
 

 
 

 
 
     

OMG Down Hole Cable 
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3.3.1 Optical Cable Reliability 

Fiber optics is a mature technology with mechanical reliability of fibers and their behavior in 
a range of cable designs well understood and verified from the large installed base in 
telecommunications networks. An optical cable is considered a system, in which the fiber 
design itself governs optical performance, with the cable sheathing providing protection 
during installation, and from the environment to maintain fiber performance over lifetime. 
 
Cable mechanical performance is predetermined by the thermo-mechanical properties of 
the polymers and metals used in the cable construction.  The fiber used in the OMG ™ 
cable is a single mode optical fiber coated with high temperature polyimide polymer that 
can withstand the temperature range of a SAGD well.  The glass fiber however, behaves as 
a brittle material, in which it breaks before significant plastic deformation, and follows a 
different mechanical reliability model.  Pristine silica glass optical fiber is inherently strong, 
with a Young’s modulus of over 10,000 kpsi.  As drawn fiber has microscopic surface flaws 
or cracks, which cause localized stress risers, the extent of these drive its strength.  The 
factors that drive crack growth in silica optical fibers are well understood and governed by 
stress and the chemical environment.  To ensure a minimum strength and allow for a 
statistically confident lifetime expectation, a standard quality assurance step in the fiber 
manufacture involves a so-called tensile proof test, which dynamically loads the entire 
length of optical fiber to a defined tensile level to screen any large flaws and subsequent 
weak sections to yield fiber with a known minimum strength.   
 
The main parameters governing fiber lifetime are the initial fiber strength and the application 
stress and chemical environment.  A statistically relevant lifetime prediction can be made 
based on the tensile proof testing of the fiber, the application stress level, and the stress 
corrosion factor- a fiber property determined through well defined dynamic strength testing 
of a particular fiber design. Such testing at LxDATA as well as the fiber vendor provides 
confidence in the sensing fiber within the  OMG™ cable exceeding 25 years under a 20 
kpsi application load. Relative to a sharp bend or loop in a downhole cable, this correlates 
to a bend radius of just under 3.5 cm. Use of high quality fibers and monitoring fiber stress 
throughout cable manufacturing leads to high mechanical reliability and low risk for 
downhole optical cables.  
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3.3.2 Optical Reliability: Hydrogen Performance 

The OMG ™ downhole sensing cable’s mechanical protection is designed to protect the 
optical reliability and buffer the cable against any bending or other perturbation to maintain 
optical performance. The LxIQ™ uses single mode fibers with enhanced mode parameters 
and glass composition to impart superior optical performance under bending. Optical 
performance and reliability thus becomes dependent on hydrogen response of the fiber, 
which has proven to be the primary failure mode fiber optic systems in SAGD. The superior 
hydrogen performance of the fiber used by the LxIQ™ system provides a key advantage 
over competing DTS optical products.  
 
Any optical fiber cable deployed downhole must deal with hydrogen which is pervasive in 
SAGD wells. Hydrogen diffusion into optical fibers manifests into both transient and 
permanent attenuation i.e. signal loss. Transient losses are reversible, caused by 
absorption due to dissolved hydrogen in the glass. Permanent losses are irreversible, 
caused by chemical reactions of hydrogen with glass precursor defects that form light 
absorbing species (e.g. hydroxyl ion). In both cases, loss growth is dependent first on the 
hydrogen diffusion rate which is a function of temperature and hydrogen concentration in 
which the initial transient loss is observed. Its magnitude is governed by the hydrogen 
solubility in the glass which quickly achieves a saturation and loss equilibrium point as a 
function of temperature and hydrogen partial pressure. From this point forward the growth 
in permanent losses takes over and dominates. 
 
Hydrogen loss creates significant measurement errors in amplitude-modulated sensors 
such as legacy DTS, and eventual catastrophic failure as the sensing fiber darkens and 
loses signal. Fiber optic cables used in the conventional oil and gas wells typically use 
hermetic barriers to block hydrogen; however these materials become porous above 200°C 
and therefore unsuitable for SAGD conditions. 
 
LxDATA FBG based sensors use a frequency-modulated method thus the measurements 
performed by the LxIQ™ system are not affected by the diffusion of hydrogen and can 
operate in permanent installations with high fidelity in these environments for many years.  

 

3.4 Above ground section 

The Above Ground section is the portion of the LxIQ Monitoring System from the well exit to 
the MCC instrumentation. From the well head, the cable is stain relieved, protected and 
routed to a nearby splice box where the fiber is spliced to a surface optical transmission 
cable. From the slice box the cable is routed on cable racks to the junction box and MCC.  
Each component of the surface system is standardized and industry rated for outside plant 
operations in all expected surface conditions in northern climates (e.g. northern Alberta).  
The cabling and splice box connections are rated to operate from -50°C to +85°C. The 
entire optical system uses single mode optical fiber to provide minimum signal loss over 
long distances. 
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3.4.1 Well Head Exit  

The fiber optic downhole cable is managed through the wellhead along with the ESP 
electrical cable.  At the wellhead the fiber optic cable is routed through a conax fitting and 
seal and strain relieved. The specific wellhead exit configuration is engineered and 
customized to adapt to each customer’s specific requirements.  

 
 
 

 
 

Typical Well Exit Configurations 
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3.4.2 Splice Box 

The Splice Box is a Telcordia GR-771 rated enclosure that includes junction box entry 
fittings and an OMG ™ terminating fiber connector.  It also includes the cable pressure seal 
which is included as a safety measure. The splice box accommodate up to 4 splices, and 
has an outdoor bulkhead mating connector facing the outside and 900 um tight buffer single 
mode fiber inside for splicing. 

The unit is wall mountable and meets these requirements:   

·  Provide protection of the equipment inside the enclosure against ingress of solid objects 
(falling dust or windblown dust); 

·  Provide protection with respect to harmful effect to equipment due to the ingress of 
water (rain, sleet, snow, splashing water and hose directed water); 

·  Provide protection of the equipment inside the enclosure against damages caused by 
the external formation of ice; 

·  Provide protection of the equipment inside the enclosure against extreme temperatures 
of       -50°C to +85°C.  

 
This dielectric junction box used for enclosing and protecting fiber fusion splices which 
connect surface cable to the downhole thermal monitoring cable.   
 
·  Physical Dimensions: 

-  15” x 7.72” x 6.25” 
-  Weight 5 lbs 

Suggested Installation; near well head 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Cable splice box  
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3.4.3 Optical Surface Cable 

The surface cable is an outdoor industry standard optical distribution cable, crush resistant 
(5kpsi). The end of the cable at the splice box is free fiber which is spliced to the fiber in the 
down hole cable.  The other end is terminated with an outside plant connector which will 
connect to one of the ports of the junction box.  If the junction box is installed in the MCC, 
the cable entry of the surface cable in the MCC must be protected to enable it to be passed 
inside the walls of the MMC. The cable is run from the exit of the splice box over cable trays 
and management systems using conventional methods and hardware.  
 
·  Physical Dimensions: 

-  OD:   0.32” x  0.17” 
-  Weight: 23lb/1000ft 

 

3.4.4 Junction Box and Fan-Out Connector 

The junction box and fan-out connector are used to connect single or multiple cables from 
field splice boxes to the interrogating instrument.  These components are compliant with 
GR-3122, GR-771, and GR-3152 specifications. 
 
The dielectric junction box provides connection between the surface cable from each splice 
box and the surface cable which runs directly to the MCC. 

 
·  Physical Dimensions: 

-  10.8” x 2.6” x 2.9” 
-  Weight 0.7 lbs 

 

The suggested installation is near, or in the MCC room. 

 

3.5 Data acquisition unit 

A stand-alone rack enclosure houses the LxIQ™ monitoring system instrumentation, 
electronics processing, and communications shelf.  The cabinet is rated for typical MCC 
room environment. The various modules which populate a typical LxIQ™ data acquisition 
unit: 

·  Software Licenses LxIQTM sensor monitoring software. 
·  The optical data acquisition system. 
·  An industrial computer with hot standby storage. 
·  An Ethernet interface for transfer of the data to the DCS or control room and to provide 

remote secure access to LxDATA for instrumentation maintenance, upgrades and 
monitoring. 
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·  A UPS power unit which will keep the system running for up to 20 minutes after power 
loss, then safely shut it down. 

·  Internal sensors for data acquisition unit health monitoring. 

 

LxIQ Instrumentation Cabinet 

Key Specifications: 

·  Physical Dimensions:  H=70 7/8”   W=24 1/2”   D=27 1/2” 
·  Nominal Power consumption: 500W 
·  Electrical requirements:  110VAC/15A  

-  Single outlet located on wall above rack 
·  Grounding will be thru cabinet floor at time of install 

 

3.5.1 UPS (Uninterruptible Power Supply) 

Located in the bottom of the LxIQ™ cabinet is a UPS (Uninterruptible Power Supply). It 
allows the cabinet to operate for up to 20 minutes if electrical power service is disrupted 
and will also properly control database and PC shutdown in case of extended power failure. 

 

 

3.5.2 LxIQ™ Data Acquisition PC 

The optical sensor monitor suite and MODBUS reporting takes readings independently of 
any internal PC. 
 
However, the presence of a PC allows LxDATA to remotely monitor the equipment, and 
execute software upgrades or any corrective actions. 
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The PC also runs an historian (data logger), holding all measurement made for a period 
covering the last three months. 

  

3.5.3 Customer Network 

LxIQ™ handles all remote data reporting and external secure communications for 
maintenance through the customer network interface.   It consumes a single IP address 
from the customer network. 

The customer network interface must be configured up on installation with the customer 
provided network configuration parameters.  The following table list all the network 
configuration parameters needed by the LxIQ™ system monitor. 

Parameter Description 

IP Address The Internet Protocol Address of the LxIQ™ system 
monitor on the customer network 

Subnet Mask The customer network subnet mask 
Default Gateway The customer network default gateway 
DNS1 IP Address The primary domain name server 
DNS2 IP Address The secondary domain name server 
NTP Server IP 
Address 

The customer network time server IP address used 
by all the LxIQ™ monitoring equipments to 
synchronize their internal system clock. 

 

The LxIQ™ system monitor is protected by a firewall for intrusion.  The following table lists 
all the incoming port numbers that are opened for remote access and data polling. 

 

Port Number Description 

TCP 502 MODBUS over TCP/IP – Thermocouple Data Acquisition 
TCP 5000 MODBUS over TCP/IP – Optical Data Acquisition 
TCP 3389 Remote Desktop Protocol 
UDP 137,138 
TCP 139, 445 

Optional – Only if File and Printer Sharing is allowed 
between the customer network and the LxIQ™ system 
monitor. 

 
 

3.5.4 LxIQ™ Cabinet Internal Network 

The LxIQ™ monitoring system instruments are equipped with Ethernet based 
communication interfaces consequently an internal network has been built inside the 
LxIQ™ cabinet.  The internal network enables a number of features including control of 
internal IP address distribution, isolation of traffic inside the cabinet, and allows cabinet 
setup to be built, configured and tested without having to change IP addresses at a later 
stage. 
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3.5.5 LxKey™ Optical Data Acquisition and Processin g 

LxKey™ interpretation software is built to be adaptable, configurable and generic.  It has 
been divided into the following three main sections: 

1. Interrogator interface:  LxKey™ is independent of the equipment used to make the 
optical measurement.  Doing so allows LxDATA to choose the interrogator technology 
best suited for the application in hand.  In the case of SAGD, WDM technology 
(Wavelength Division Multiplexing) has been selected for optimal performance. 

2. Interpretation model library.  LxDATA designs and manufactures its own sensors.   By 
design and characterization, accurate mathematical models are derived, and 
implemented in software.  The interpretation library contains many of those complex 
sensor designs, including single parameter and compensated single measurement 
parameters. In addition LxDATA includes diagnostic parameters and sensors in each 
gauge that can be accessed and analyzed remotely to perform device and data quality 
assurance and interpretation. 

3. Communication of measurement results.  The reporting module is generic, but only 
MODBUS/TCP is used for LxIQ™. Other protocols, such as OPC can be supported 
according to specific customer requirements.  Note that this protocol covers the 
communication of results to the user DCS equipment. 

4. Alternatively, a timely export of the historian data into a file and automatic file transfer to 
the customer data center can be automated in the PC, upon user request. 
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3.5.5.1 Communication of measurement results 

Results are reported on MODBUS/TCP interface. 

·  Temperature is presented as a 16 bit input registers, representing the number of 0.01°C 
steps (e.g. a value of 8704 must be read as 87.04°C ) where an invalid temperature will 
return as 0°C. 

·  Pressure is presented as 2x16 bits input registers, 32 bit floating point format.  The 
reported units are in kPa, and invalid pressure will return 0 kPa 

The results are grouped in address per optical channel.  All sensors from that optical 
channel will be reported in the address range assigned. 

The LxKey™ maps blocks of MODBUS registers onto certain channels, as specified in the 
following table.  The MODBUS client can therefore directly access any of these channels by 
transmitting a request to read the associated MODBUS register(s). 

Description Value 

Unit Identifier 1 
Read Input Registers – Function Code 4 
OMG-T Cable on channel #1 – Register Starting Address 1000 
OMG-T Cable on channel #2 – Register Starting Address 2000 

… … 
OMG-T Cable on channel #16 – Register Starting Address 16000 

 

If the MODBUS client attempts to access any register outside the ranges specified above 
then the LxKey™ will return a MODBUS error response and ignore the request. 

 

A MODBUS map is submitted with each installation. 

 



  LxIQ™ Product Line Guide 

SAGD sensing solutions 

DOCS-PROD-0000006 

Revision: V2.0 

Date: 2009-06-01 

 

Printed copies of this document are uncontrolled unless otherwise indicated. 
Copyright © 2008 LxData Inc. 

This document is the property of LxDATA and may not be copied or disclosed without written consent. 
- 21 - 

4 Remote DATA services 

LxDATA works with its customers to define a service package that best suits their 
needs. The remote connection capability is a powerful tool that allows LxDATA to 
remotely do system performance analysis, interrogate embedded cable and gauge 
diagnostic sensors to perform data and hardware quality assurance. It also allows 
LxDATA to offer other services to customer such as 

·  Database maintenance 

·  Pro-active equipment monitoring and maintenance 

·  Recalibration services 

·  Remote backup 

·  Data analysis. 

 

5 Installation 

The LxIQ™ sensor cables are prepared factory and arrives at the sight on a spool ready for 
install.  Options are available for either tubing conveyed using clamps or via coiled tubing 
(pre assembled Coil Tube). LxDATA field personnel typically install the surface cabling 
system (can be done by customer’s contractor), assist down hole completion, connect down 
hole cable to surface cable, and configure the data acquisition and LxKey™ units that 
comprise the LxIQ™ SAGD monitoring system. Installation crews are fully trained and 
certified for site operations, and adequately staffed to complete installation and 
commissioning of the full up system typically within 48 hours. 
 

6 Service and Support 

LxIQ™ comes with a warranty against defects in materials and workmanship. The system is 
fully tested prior to insertion into the well to complete the customer acceptance and final 
system level testing. A number of local and remote support services are available from 
LxDATA. 

 
 

 
 

 


