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IoT in the Resource and Energy sector

Introduction

As the cost of sensors, devices, connectivity 
systems, and with the advent of machine 
learning and artificial intelligence, the Internet 
of Things (IoT) is transforming all industries, 
and the Resource and Energy sector is heavily 
impacted too.

With mines evolving to become fully digital, 
and autonomous operations becoming 
common place, the need to remotely monitor 
machinery and personnel to be able to 
optimise the operation - lower human risk, 
increased efficiencies, new revenue 
opportunities - becomes critical. This is also 
true of all aspects of electricity generation, 
whether from renewable or more traditional 
methods.

Further to providing increased control on the 
operation, the Internet of Things also provides 
an opportunity for transparency of operation, 
directly impacting an operation’s social 
licence to operate.

What’s in it for you

Deployment of an Internet of Things’ 
based solution in your operation is driven 
by use cases that answer specific needs.
From the more simple monitoring 
requirements, that enable saving skilled 
labour time to more complex forecasting 
capabilities to influence major operational
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Horizon 1 Monitor Sensor PC/Mobile Manual Personel disregarded
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and financial decisions on the site, there 
are many benefits that operations derive 
from access to accurate and timely data.
This document presents Use Cases and 
their associated benefits in various 
Energy and Resource settings.
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“IoT-connected devices 
with tighter security 
have the ability to give 
utilities unprecedented 
levels of control over 
their operations 
through both improved 
hardware and digital 
technologies.”
Sonita Lontoh, 
Vice President of Marketing at Siemens 
Digital Grid



IOT deployment 
consideration
There is no doubt introducing new 
technology on the farm is complex and 
requires a bit of a learning curve. Here 
are a few considerations to know about 
and understand before taking your 
first steps:
- Data-driven decision making relies 

on building an accurate model 
based on less accurate individual 
data points

- There are many different ways to 
extract data and act on sensors, all 
of them rely on a connectivity 
solution to carry this data back to 
you, each with a portfolio of 
compatible devices in the locally 
allocated frequency bands, and a 
data framework to read the data.

- To simplify deployments, it is 
recommended to avoid having 
multiple connectivity options on a 
single site - this means less cost and 
integration issues - even if the use 
cases solved are very varied.

But what about the 
data itself
IoT devices generate a lot of data, so 
much so that without having the tools to 
make sense of it and provide insights, or 
act, most of the data will not make sense. 
This is where it pays to have a good 
understanding of what you are after, and 
what the data needs to do for you. 
Ultimately this is the important data you, 
as a user, want so that you can make your 
decisions. This generally isn’t raw data 
points, but tailored insights.

It also pays to understand who owns the 
data and what rights you are granting the 
carriage service with regards to the data. It 
is no secret that the data being generated 
is of a lot of value to different people and 
the ability to monetize this data a number 
of ways is an interesting proposition that 
you should be aware of.
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IoT in the Resource and Energy sector

“Bringing the world of 
operational technology and 
information technology 
together to monitor 
equipment and systems 
remotely and predict future 
behaviour is a game changer. 
It has the potential to identify 
and solve a problem before it 
affects operations.”

Graham Kerr, 
CEO South32
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Why use Fleet Space Technologies 
for IoT Connectivity
About Fleet
Fleet is a next generation space 
company specialising in providing a 
truly global connectivity service for IoT 
sensors. By leveraging the 
accessibility of satellites with the use 
of low powered, long range terrestrial 
technologies, Fleet makes it possible 
to run your IoT deployment anywhere 
on a private network where data 
ownership remains with you. 
Fleet’s platform, the Portal is also an 
edge computing device, which means 
the data you are getting from the Fleet 
platform is already analysed and 
provides the insights you are after to 
facilitate your decision making - all of 
this at very low cost point for satellite 
services.

Low-cost and 
low-power

Ultra-low cost 
satellite is now 

possible

100% scalable IoT
Blended satellite 
and LPWAN for 

scalable IoT 

Secure private 
network

Perfect for smart 
secure private 

networks

Powered through solar or 12VDC, the 
Portal can really be deployed without 
having to rely on any existing 
infrastructure - which makes this a 
very compelling offering onsite.

How it works
The Fleet service works across a 
range of IoT Use cases, as are 
described in the following pages.
Each Portal can easily connect 1000 
different sensors, within a range that 
typically varies between 6 and 15km (4 
to 10mi), depending on terrain and 
vegetation density.
The sensors communicate to the Fleet 
Portal at all times via the LoRaWAN 
protocol, where the data is received, 

decrypted, analysed so that the 
relevant information is then sent on 
through the satellite links.
The Portal can also be used to run 
Decision Support Software to tailor the 
insights provided back to you, as well 
as run automation code to predefine 
actions based on sensor triggers, 
providing automation even in the 
more remote areas of the world.
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The Fleet Portal
Connect more devices for less with the first fully 
integrated Satellite + LoRaWAN™ gateway

Made for scalable 
IoT in remote areas

We’ve combined global satellite
connectivity with LoRaWAN™ so 
you can build your network 
anywhere. Fleet Portals are 
optimised for remote scalable 
IoT applications: grow your 
network with Fleet.

Dimensions

34.4cm
height

25cm
width

24.7cm
depth

1.5kg
weight

Welcome to the 
World Area Network 

IoT is changing the way the 
world does business. We 
believe global, low-cost 
connectivity should be a given. 
That’s why we crafted the Portal 
with a simple interface to help 
you connect fast.



Satellites are a fantastic tool to enable 
ubiquitous connectivity, but data feeds 
are still relatively expensive. Even when 
talking about sensors that send very 
little amounts of data, the costs do end 
up increasing a fair bit.

In order to manage this, Fleet has 
developed the NanoAnalytics engine, a 
tool that helps you configure the system 
to provide you only with the relevant 
information you need to operate your 
business. 

Managing your data costs with 
Fleet NanoAnalytics

NanoAnalytics Screenshot 
1

Fleet connectivity pricing
Fleet Portal plans start at 29 AUD per 
month and include 10 sensors 
connected, providing around 15kB of 
satellite data per month. Fleet does not 
charge you for the local LoRaWAN 
messages.
Additional sensors can be connected for 
3 AUD per month, adding another 1.5kB 
of data per month to the pool.
To make the most of this data 
allowance, Fleet provides the following 
tools:

Compression Engine
To the exception of Emergency Use 
Cases, Fleet Portals send data to the 
satellites when 300B (can be reduced, 
with an impact on compression rate) of 
usable data is ready to send, across all 
sensors connected to the gateway. 
This helps us to achieve compression 
rates close to 80% of the satellite 
payload. 300B ~ 38 GPS locations ~ 150 
temperature readings ~ 20 raw data (15B) 
readings

NanoAnalytics
In order to further limit the amount of 
data being sent through the satellite 
links, Fleet NanoAnalytics enable you to 
transform raw data points into insights 
that are relevant to you. Average 
temperature over a day or over a 
paddock, rate of decrease of water in a 
tank, frost warning, etc...

Through compression and simple edge 
analytics, the Portal reduces the 
bandwidth of satellite links by close to 
97%, making it cost-effective to run your 
connectivity project.

Raw Data

Compressed 
Data

Analysed 
 Data

- Very Expensive
- Lots of data noise
- Centrally controlled

- Expensive
- Lots of data noise
- Centrally controlled

- Cost-effective
- No data noise
- Edge control
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Water Management

Introduction

Many industrial operations rely 
on access to water for seamless 
operation. Whether wanting to 
monitor or control Bore Water 
systems, Pipelines, Aqueducts or 
any other type of water carriage 
system, there are many different

Water Level

LiDAR sensors
LiDAR sensors measure distances 
accurately using a 940 nm invisible laser, 
with a maximum range of 3m. The sensor 
can be used in wet conditions, including 
where the ultrasonic level monitor 
cannot, however it is not suitable for 
transparent liquids such as water.
Accuracy depends on lighting, 
typically ±2 mm.

Float Switch
A side mounting switch consisting of a 
reed switch and pivoted actuator magnet 
encapsulated in a waterproof housing. 
Can be used for ‘normally open’ or 
‘normally closed’ operation for measuring 
water level state within 
water troughs.

Piezo-Resistive
A floating piezoresistive sensor element 
measures pressure in liquids. It is a 
perfect sensor for a variety of long term 
water level monitoring applications.
This sensor is a cost-effective solution for 
applications where precision, low-power, 
and resistance rating is needed.
Absolute or relative pressure sensor
 for leveling.

Ultrasonic Level Sensors
Ultrasonic sensors are used to measure 
the distance between the sensor and the 
level of material sensed. This can be 
used for tanks, rivers or in some cases 
troughs - not ideal with splashing, for 
liquids mainly or solids where the height 
is level.
In variants from 4m to 8m, they offer a 
typically an accuracy of ±1cm.

ways to sense and report on 
water supply and utilisation to 
accurately forecast needs and 
identify leaks as early as possible, 
especially when long periods of 
drought are happening.
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Automation

Automated Irrigation solutions
Coming soon…
Closed-loop control system 
relying on sensor readings to 
trigger pumps, valves or other 
systems.

Water Meter
Leading Smart ultrasonic water meter in 
its class; providing high accuracy 
readings for increased insights into 
network losses, billing abnormalities and 
leaks.

Water flow

Water Management
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Bore Water 
Monitoring

Water Quality

Ground Water Monitoring
Relative hydrostatic pressure transducer 
and embedded datqlogger which is 
equipped with a ceramic measurement 
cell, shaped in a cylindrical shape to 
facilitate deployments in bores.

Water Quality
Turbidity, oxygen, temperature and 
oygen levels in water is critical in order to 
facilitate  conservation, recovery and 
reinforcement of water systems. 



Introduction

Understanding the humidity and 
the tension of the soil facilitates 
the early detection of leaks and 
the decisions regarding suitability 
of a site for the implementation of 
heavy machinery.

Further to this, being able to 
expose data about the soil and its 
contents in the context of your 
operation’s impact provides 
transparency and increases the 
social licence to operate.

Soil Monitoring

Fleet Humidity sensor
This simple soil temperature and 
humidity sensor is ideal for scale 
measurements of relative humidity and 
measurements. With an accuracy of 
±4.5% on humidity and ±0.5% on 
temperature, it provides excellent 
stability in a waterproof package.

Soil Humidity

Electrical Conductivity
Used to measure the EC response to 
salts and fertilizers in the soil. EC 
Measurements require good contact 
between the stainless steel electrodes 
on the sensor, and the soil.
Accuracy: ± 10% from 0 to 7 dS/m
Resolution: 0.01 dS/m from 0 to 7 dS/m
Range: 0 - 23 dS/m (bulk)

Volumetric Water Content
VWC is derived by measuring the 
dielectric constant of the media using 
capacitance/frequency domain 
technology. The sensor uses a 70 MHz 
frequency, which minimizes salinity and 
textural effects, making this sensor 
accurate in most soils.
Accuracy: Using Topp equation: ± 0.03 
m3/m3 (± 3% VWC)
Resolution: 0.0008 m3/m3 (0.8% VWC) 
from 0 to 50% VWC

%
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Soil Oxygen
This robust sensor measures the 
percentage of oxygen in the soil - 
typically used in orchard crops

Soil Oxygen

Soil Tension
Tensiometers are important to 
understand the availability of water to 
plants. This sensor provides tension and 
temperature readings at any depth with a 
range of measurements from field 
capacity to as dry as permanent 
wilting point

Soil Water Potential

NPK sensor
Amazing all-in-one sensor providing 
data from
- surface micro-climate
- 3 depth soil measurements (moisture, 
salinity, pH and content - N,P,K)
- aeration sensors

Nutrient Management

Soil Management

O2
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Micro-Climate and Environment 
Management

Introduction

Key to understanding the 
behaviour of other sensors or of 
machinery on site is the ability to 
understand the impact of weather 
on the operation.

Traditional Weather Station
This is your classic weather station, with 
all the bells and whistles, measuring all 
aspects of climate data wherever it is 
placed.

Weather Stations

IoT-based Weather Sation
Specially designed to operate at 
scale for LoRaWAN, this all-in-one 
weather station enables accurate 
measurements of 7 data points at 
a cost point that enables better 
granularity than traditional 
weather stations.

Tipping bucket rain gauge
Rain and Water management being 
a key topic of concern on the farm, 
being able to understand the 
amount of rain at a granular level 
facilitates irrigation decision and 
increases crop quality. Tipping 
bucket rain gauges are used to 
provide an accurate picture of the 
rainfall at a single point.

Rainfall

Solar Radiation

Identifying no-go zones for 
autonomous vehicles, correlating 
energy production with weather 
events help predict any pause in 
operations, so you can plan 
ahead.

Solar Radiation sensor
With Soil Moisture and Plan Evapotranspiration, Solar Radiation is 
the last parameter to control to be able to define the ultimate 
cropping and irrigation timeline.       
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Health and Safety

Introduction

Ensuring constant safety for individuals 
is a key concern for all remote 
operations. With a large number of 
resources moving in and out of 

coverage in the Resource and Energy 
sectors, having a cost-effective way 
to call home in case of issue, without 
having issues of privacy becomes 
interesting

Smoke detection
Remote monitoring of enclosed spaces like 
sheds and onsite containers for advanced 
warning of fire through traditional smoke and 
heat detection.

Wearable
Along the same lines as rollover sensors, 
equipping lone workers with panic buttons 
provides a cost effective way to call home 
with a GPS location at the touch of a button, 
to come and help out a worker stranded out 
of mobile coverage.

Vehicle rollover Safety
This system detects vehicle tumbles and 
automatically sends the vehicle location back 
to the HQ as an alarm.

Coming soon: Bushfire advance warning 
The ability to get notified only of impending 
bushfire through particle and heat monitoring.
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Asset Management

Introduction

Understanding the location and health 
status of your onsite machinery ensures 
compliance to site regulations, and 
facilitates maintenance requirements, 
thus reducing risk and cost for the 
whole operation.

Vibration monitoring
Monitoring the health of rotating assets 
through vibration monitoring and surface 
temperature facilitates early prediction of 
maintenance requirements

Tilt
One of the possible triggers for GPS-based 
messages is a tilt sensor, that detects when an 
asset is operated in a way that sees its 
direction tilt over a certain angle.

GPS tags
Accurate GPS positioning capability faciitating 
the tracking of assets. With various sizes and 
capabilities, GPS tags can be configured to send 
data at specific intervals or upon specific actions.
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Coupling this with the ability to 
remotely act on assets down the line 
further enhances the value of  any IoT 
based system, by providing edge 
automation capabilities.

Location

Predictive Maintenance

Data Logging
Sending messages from onboard computer 
systems through simple USB logging or 
traditional maintenance interfaces to provide 
machine data alarming back to base

Acoustic Sensing
Monitoring noise patterns of heavy machinery 
and any deviations facilitates early detection of 
problems and upcoming maintenance 
requirements

Pitch monitor
By monitoring the tilt of blades using 
accelerometers, it is easy to derive potential 
upcoming issues with regards to alignment of 
turbines on wind farms



Other Use Cases

Well Head monitoring
ATEX Zone 1 certified Temperature and 
Pressure sensor for remotely monitoring well 
heads.

Note
Most existing sensors can be modified to send their data wirelessly. 
Fleet has a range of options to that effect, covering:

- Analog outputs
- Digital outputs
- Serial outputs
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ATEX sensors

Geo Location
ATEX Zone 1 certified GPS sensor to monitor 
location of assets.

Solar controller monitoring

Fuel Tanks
Monitoring your fuel reserves, any leakages 
and general consumption further help you to 
prepare for any issues. This ATEX sensor 
works across both Diesel and Unleaded fuel 
to provide accurate measurements of the 
quantity of fuel in your tank.

Fuel Tanks

Solar Panel controller
Connecting the Solar controller in Solar Panel 
installations enables the operation to better 
forecast the need for maintenance and the 
impact of the generation on the grid



Compatible Device Partners
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Lone worker / Emergency alerting 
applications:
Two10 degrees operate the Global Alerting 
Platform which is a fantastic tool to manage 
lone workers and emergency signal to 
integrate into your workflows and processes.

Hitachi Process Intelligence (HPI) is a solution 
that combines advanced process and data 
analytics to support IoT driven decisions and 
accelerate business performance enabling 
digital transformation across industries.

Software Partners
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Asset Tracking / Geofencing
Blackhawk is a SaaS platform for visualisation 
and control of your assets. By providing easy 
to use workflow modules, Blackhawk makes it 
very easy to understand position and health 
status of assets at any time.

Asset Tracking / Geofencing
EasyTrak has been developed by the 
Kennards Hire team to expose data regarding 
the use and location of Kennards and 3rd 
party equipment to their customers.

Environmental Compliance
Eagle.io is a SW platform dedicated to 
environmental data. Eagle.io facilitates the 
acquisition of data in real-time from any data 
logger or text file, transforms data 
automatically using processing and logic, 
receives alerts for critical events, and shares 
access with the clients



Please check our list of resellers and system integration partners at 
fleet.space/marketplace

Interested in distributing Fleet products or for any other questions, 
contact us at sales@fleet.space


