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M2M World of Connected Services
The Internet of Things 0,,4@
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M2M/loT Application Categories

After-Market Applications

+ Low/Medium volume per application
+ Add-on networking: retrofit

+ Medium/High cost per unit

+ Often requires high level of support

Environmen '
Monitoring

Regulatory

+ Medium/High Volume during install
+ Embedded networking

* Low cost per unit

+ Favours tendering process

Meter Reading

OEM-based/ Line Fit

+ Medium/High Volume

+ Embedded networking

+ Low cost per unit

* Increasingly requires international
coverage

Auto Telematics Construction

Source: Beecham Research
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Growth Opportunities for these Categories

QEM - based
New Annual Embedded Network
Connections Service Led '
Low Cost

High Volume ¢

Regulatory
Embedded Network
Specific Activities Covered
Low Cost
High Volume

After-market Applications
Network Add-on .

Solution Led

Individual Suppart Reqt.

High Cost

Low/Medium Volume — "
Time

& = Current Cellular M2M Market

Satellite: ~90% of connections in after-market
Very little regulatory (e.g. maritime)
Small OEM-based

Terrestrial: Moving from after-market to OEM-based ~ﬁ?{ecﬁm’"




10 Typical Satellite loT Applications
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Construction Assets Engine nitoring Environment Monitor Shipping — All rms







Satellite loT Market Development

Satellite - MSS + FSS
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« Annual growth of satellite M2M/IoT connections >12% per annum
« Opportunity for faster growth with many new applications becoming viable
« Towards OEM based — lower cost, smaller units, less power
« Mainly business use at present. Consumer potential




Some Key Pointers to Market Growth

. Satellite M2M growing at > 12% pa. Strong potential for faster growth
. No roaming issues — inherently international in coverage

. M2M/loT solutions increasingly required to be international — covering all
company operations internationally

. Not yet much OEM embedded — similar position to cellular 6-7 years ago
. Strong potential for this to develop

. Satellite constellations changing, but cycle of change is much longer than
cellular — means longer terminal life

. Becoming more normal to connect all assets/devices wherever they are,
rather than just a few by exception. Perceived value increase versus cost

. Increasing opportunity for dual mode with other connectivity technologies

. Internet Everywhere — satellite to play a major part

Beecham
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What Many Think About Satellite

e Expensive

o Complex to install and manage
e Latency is too high

» Affected by weather conditions
* Not too applicable to helping utilities solve M2M/10T needs
* A “last resort” communications option
« Backup only




Today, you will learn why Satellite
makes sense for M2M/IoT applications




Quick Satellite Primer

e LEO - Low Earth Orbit
— Moving constellation of satellites
— Theory is one overhead at all times
— Closer to earth
 GEO - Geosynchronous Orbit
— Fixed over land/ocean region
— Not moving; beam is always available
— Altitude of 22,500 miles

 Wasn't that interesting?




Types of Satellite

e C-band

— Large, fixed antenna

— Expensive to install
« Ku-band

— Most common

— Capable of high bandwidth
« Ka-band

— Smaller antennas

— High Throughput Satellite
(HTS)

 L-band
— Small, nondescript antennas
— Weather agnostic
— Least expensive terminals




So Why Satellite? And Which one?

L-band satellite
« Small, easy to install devices
» Agnostic to weather conditions
* Optimized for M2M usage
Geosynchronous Satellites
» Fixed in orbital slot

e The most reliable M2M communications
available

Not vulnerable to natural disaster
Over 900,000 sites deployed globally




We Are Already There

Global coverage
99.9% availability
Weather agnostic
Easy to install

Low cost options for Utility
SCADA/M2M

Secure
Latency as low as 900ms

. i
inmarsat




Differences That Make a Difference

 Inmarsat is an L-band, global,
geosynchronous satellite network operator.

e There are global networks
* There are L-band networks
« There are geosynchronous networks

* Inmarsat is the only global, L-band,
geo network

 Why is this so important?
» Geo is more reliable and capable of
higher speeds
» L-band is weather agnostic

« Large service diversity




L-band: Diverse service offerings

Near real-time to once per day

BGAN M2M IsatData Pro (IDP)
* Low to high Bandwidth  Low Bandwidth
« 3G SIM managed « Fixed or Mobile
* Fixed or mobile « Serial connectivity

 End to end IP connectivity
e Speeds up to 464kbps

« Broadcast capability

* Full duplex, acknowledged,
messaging




Out in the Field...Reliability Matters

 From the low bandwidth, small messaging applications




Utility Requirements

« Command and Control Mobile Worker Support

— ‘Smart Grid’ applications — Voice communications

— Backhaul smart meter — Data communications for
data critical information

— Control Reclosers on — Welfare & safety
distribution lines communications

— Substation monitoring

 Monitoring Business Continuity

— Real-time monitoring — Emergency
enables quicker response response/distress
— Reduced downtime due communications
to enhanced visibility — Failover / backup to
existing communications
Installations

|
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Use cases in the field

Utilities




Smart Grid Communications

e BGAN M2M extends network reach

» Close gaps in terrestrial networks with global
coverage and 99.9% availability

* Not susceptible to cellular traffic “spikes™
 Enable reliable, regular file transfers

 Connects low-end, serial SCADA devices such as
alarms/sensors

* Link environmental sensors for status reporting




Distribution Automation

Recloser monitoring and control
Scenario:

— Recloser controls designed to trip in the
event of a fault

Requirement:

— Automate new/existing recloser
systems provides monitoring/control
Solution:

— BGAN M2M provides high availability link
from remote recloser sites to WAN

Benefit:

— Extends the reach of the utility’s WAN to
enable improved surveillance/control




Service Vehicle Tracking

IsatData Pro
— Vehicle/asset tracking
— Hybrid sat/cell solution
— Container tracking
Alarms/simple monitoring
Small, inexpensive
Easy to install




Field Force Automation

 After Hurricane Sandy New York Power could not _ ___ _____ _
be monitored as local cell infrastructure was < N e
unusable.

o Satellite is not vulnerable to natural disasters




Recloser Control

> Recloser controls are a key component of
a utility’s distribution network

BGAN M2M

> Designed to trip in the event of a fault; \ /
uptime is biggest concern of Utility

> BGAN M2M provides a high availability link /ﬂ
from remote recloser sites -

> Utilities in Australia, U.S., Canada and
mulitiple Latin-American companies

> Deployed as “primary” not backup




Transformer Monitoring

> Utilities Company monitors transformer status/power quality
> Need: high availability link for real time monitoring

« Data Profile: 10MB-20MB per month

« Solution: BGAN M2M




Solar Invertor Monitoring

Solar Invertors convert DC from
solar panel to AC for the power grid.

Monitoring inverters is critical to
maintain stability in the grid.

BC side isolation switch

Inverter

AL side isalation switch
{usually building mounted)

-
AC mains sypply a {

Meter Main fusebox Te
appliances




Advanced Metering Infrastructure

Smart Meter backhaul using BGAN M2M

e Scenario: Smart Meters transmit user data to
AMI aggregation points or ‘concentrators’

 Requirement: AMI concentrators require
last-mile link to utility WAN

 Challenges: Security and reliable
communications channel not affected by traffic

: ¥ <
congestion RF Mesh Y

o SOIUtion: BGAN M2M baCkhaUI fOI’ AMI WAN S Concentrator
concentrators / \

» Benefit: Operational efficiency from real-time, E)—E)—)
anytime access to meter data Meteés) @ C“I)




Remote Alarms/Alerts

o Distribution circuits and substations may
have no communications or single link

» High-availability satellite monitoring -
primary in remote areas/redundant in low-
density urban areas

» Low capital and installation cost to bring
sites online

 Inconspicuous devices reduces risk of theft
or vandalism




Ku-band VSAT Backup - BGAN M2M

— Router connected to both Ku-band system acting as Primary and
BGAN M2M system acting as automatic failover backup.

— Router monitors both links and routes service accordingly

Inmarsat

NS Network
| Ku-band 0 0

round Station .
connections

L-band
Ground Statio




Hydro Power — Power Capacity Planning

» Hydro Plants estimate power capacity
based on upstream reservoirs and river
flow rates

* Newfoundland Hydro and a number of
other Hydro operators use BGAN M2M to
provide real time monitoring for Power
Management

« Data Profile: 10MB-20MB per month
o Solution: BGAN M2M




Inmarsat: S ummary

« Easy to deploy options for Utilities
 Weather agnostic
e 99.9% availability

e Many flexible options for different applications
ensure best ROI

— Transmission and Distribution automation
— Field force automation
— AMI/AMR

* Global coverage

« WE ARE ALREADY THERE!
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Questions?

You may submit a question through the Q&A box.
Please address your questions to All Panelists which is the default setting in the Q&A box.
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Thank you for Joining Us!

Although the live event is over, you may access the webinar recording and PDF download of the
slide deck anytime until July 28, 2016. The webinar recording and downloadable slide deck will
be available approximately 48 hours after the live event at www.iotm2mcouncil.org.

Join us for the next IMC Webinar

Low-Power loT — Will It Bring High-Volume Business Models?
10 March 2016

New connectivity options and devices that use low-power consumption to lower costs and ease
life-cycle management could usher in truly large-scale deployments. Low-frequency networks
(LP-WAN) are being touted as true alternatives to mainstream carrier networks for loT/M2M,
but the telecom industry looks set to respond with their own LTE-M alternatives (including Cat O
and NB-loT). And embedded devices are now being introduced that can operate on as little as
several small batteries for several years at high positional accuracy. This webinar will cover the
current state of the low-power loT technology race. For more information or to register, please
visit www.iotm2mcouncil.com.
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