Technology
Beyond its limits.
We are a technology company with a focus
on advanced geophysical measurements.
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Our mission is to help geo-resource
companies unlock more information
on their resource using advanced
borehole measurements.

Technology for the next frontier.
Our vision is to see our technology utilised globally and
for minerals exploration in space.
NMRSA is a privately-owned Australian company that has its sights set upon the stars.
It specialises in developing high-end geophysical tools that are predominantly used in
extreme environments – such as the oil & gas industry – and to introduce them into the
wider community of mining and groundwater. The on-earth application of these tools is
an excellent testing framework to transition the technology towards space mining and
exploration.
The Borehole Magnetic Resonance tool is the flagship product of the company, designed
and built by the committed team of scientists and engineers of NMR Services Australia.

Build the future

Seek new discoveries

Aim for the stars

Our focus is to continue developing the most suitable and advanced
wireline tools for our clients by understanding their requirements,
their challenges, and the environment in which they are working.

Why BMR?
Borehole Magnetics Resonance (BMR) is a logging tool that measures the formation
porosity of the downhole environment in a safe and accurate manner.

The tool uses a magnetic resonance technique used in hospitals to measure the water volume contained with the
rock structure. Magnetic resonance has a strong history in the oil and gas industry to better define the reservoir
and determine viability of plays. BMR gives the same opportunity in other sectors where water in the rock matrix
plays a critical role in the formation.
For example:
Hydrogeology
BMR gives a better understanding the petrophysical/geophysical properties of the rocks with a lithology independent
measurement of porosity. The T2 distribution can also be used to understand bound and retained water (specific retention
and specific yield) and hydraulic conductivity.

Hard Rock Mining
Besides the hydrogeological properties described above. The BMR measurement can be used in conjunction with other
logs to determine dry bulk density, resource evaluations and quality, and used as inputs to geotechnical models.

Solution
Brine and in-situ mining can be further enhanced with downhole knowledge to improve the hydrogeological model which
often is used to determine resources.

Coal
Besides porosity and permeability, we have a patented sequence that can be used to measure in-situ adsorbed gas.
Whether you are a coal seam gas operator looking for reserves, or a coal mine wanting to know where pockets of gas are
stored, BMR can measure adsorbed gas in-situ with near real time data available. This helps the decision-making process
without the need for expensive core testing.

Even as a primary measurement, BMR gives a lithology-independent measurement of porosity which can be
used in a multitude of different industries where the water content in the rock matrix plays a critical role in
investigations. The relaxation rate distribution (T2 Distribution) gives more information about pore and grain
size distribution, bound and free water volumes, permeability, and hydraulic conductivity.
As part of an integrated logging solution, BMR can combine with other logs to give powerful information on:
• Formation water salinity when combined with a resistivity measurement
• Matrix density and Dry bulk density when combined with bulk density measurements
• As an input for geomechanical models or ground subsidence modelling
• Density Magnetic Resonance Porosity (DMRP) for gas volumes

BMR Theory
Borehole Magnetic Resonance (BMR) logging makes use of
strong permanent magnets and a weak oscillating magnetic
field from precisely timed bursts of electromagnetic (EM)
energy at specific radio frequencies (RF). Between these
pulses an antenna is used to detect decaying spin-echo
signals from hydrogen nuclei. These signals are processed to
characterize the pore structure of rocks in much the same way
as Magnetic Resonance Imaging (MRI) is used to interrogate
the interior structure of the human body.

BMR is specifically tuned to sense pore network fluids
only, enabling precise determination of rock total porosity,
mobile fluid content (specific yield), bound fluid content
(specific retention) and permeability (can be converted
to hydraulic conductivity). BMR can also distinguish fluid
types, with advanced analysis techniques developed to
quantify both adsorbed gas content and free gas content
of coals. This unique measurement of formation porosity
and more eliminates the need for radioactive sources and is
independent of lithology.

Products & Services
PRODUCTS
BMR-60

BMR-90

The BMR product line is made up of two (2) tools,
identified by their outer diameter measurement of
60 mm (BMR-60) and 90 mm (BMR-90). Each utilise
the Quick Links 40mm (QL40) standard tool head
connection regime created by ALT.
The BMR is a bottom only tool and can be run in
combination with any of the ALT/MSI through-wired
tools. The BMR can run on 4x or 7x core wireline cable,
with adaptors made available upon request for varying
wireline cable heads.

SERVICES
NMR Services Australia has a large fleet of BMR rental
equipment available for dispatch on short notice.
• Tool Rental
• Data Processing and Interpretation
- BMR Specific Processing and Interpretation
- Petrophysical Formation Evaluation
• Training

www.nmrservices.com.au

Technical Specifications
Specifications

QL40-BMR-60

QL40-BMR-90

Physical Dimensions
Tool Diameter

60 mm

23/8 in

90 mm

35/8 in

Tool Length

2.01 m

6.6 ft

2.16 m

7.1 ft

Operating Pressure

200 bar

2,900 psi

200 bar

2,900 psi

80ºC

176ºF

80ºC

176ºF

Diameter of Investigation*

230 mm

91/16 in

360 mm

141/8 in

220 mm

85/8 in

Vertical Sensor Aperture

11.5 cm

41/2 in

23.8 cm

93/8 in

9.8 cm

37/8 in

Operating Temperature
NMR Field

Echo Spacing (TE)
Wait Time (TW)
Distribution
Porosity Range
Total Porosity Precision

450 µs

600 µs

250 µs

Multi

Multi

0.5 x TE - 5 seconds

0.5 x TE - 5 seconds

0 - 100 pu

0 - 100 pu

2 pu - 2 level averaging

2 pu - 3 level averaging

Well Parameters
75 - 186 mm

Hole Sizes
Hole Condition

3 - 71/4 in

122 - 312 mm
43/4 - 121/4 in

122 - 176 mm
43/4 in - 67/8 in

Open hole, Fibreglass or PVC casing

Logging Environments
The BMR logging tool has been run in a wide variety of logging environments.
Hard Rock

In-Situ Recovery

Hydrocarbons

Groundwater

Iron Ore

Potash

Coal Seam Gas

State Departments

Copper

Lithium

Water Corporations

Lead

Uranium

Agricultural Irrigation

Zinc

Copper

Local Council Water

Gold

Ground Investigation

Diamond

Tunneling

Platinum
Coal

In all of these situations, BMR has been measuring only the water content in the pore space of the rock and helps
to answer questions on resource properties from resource volume evaluation to geotechnical properties. The
measurement is lithology independent and is free of chemical radiation sources.

www.nmrservices.com.au

Sales & Support
All products are provided on a rental basis worldwide.
If you would like further information on a product
or service, please contact.
sales@nmrservices.com.au
support@nmrservices.com.au
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