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WORLD NET ELECTRICITY GENERATION FROM
RENEWABLES 2012 - 2040




U.S. energy consumption by energy source, 2015

Total = 97.7 quadrillion Btu Total = 9.7 quadrillion Btu

geothermal 2%
= solar 6%
— wind 190/0

biomass waste 5%
biofuels 22% biomass

49%

wood 21%

hydroelectric 25%

Note. Sum of components may not egual 100% because of independent rounding.

Source. U.S. Energy Information Administration, Monthly Energy Review, Table 1.3
and 10.1 (April 2016), preliminary data
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1\.\5 U.S. electricity generation by fuel, all sectors

O thousand megawathours per day
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* Flicker e ‘

® End of life disposal




® 1 unobstructec

® Sturdy tower vs. antenna tower
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* windexchange.energy.gov/states/ne
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1-150 MW
150-500
500-1250
1250-2500
2500-5000
2 5000-10,000
B > 10,000




® Electrical an
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® Natural d

(f ® Nuisance liability claims
@







® Founda

* Rotor-blades: Leading edge adge cracks

® Insurers began to doubt that this technology could be effectively underwritten




In combinatio

With reliable and proven maintenance activities by the O&M provider

Annual inspection by a technical expert




‘damage resulting from

® Purchased limit should be sufficient to cover the cost of replacing the wind installation
@




AKA: OWER SYSTEMS, PV
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SOLAR GENERATED ELECTRICITY - US

United States Solar-Generated Electricity

Texas, 537

Colorado, 542
Hawall, 557
New York, 638 \
\ California, 11,987
Massachusetts, 1,037
Nevada, 1,041 (

New Jersey, 1,631

Arizona, 2,020
North Carolina, 2 087
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(f * Revenue generator by selling back to the grid one’s excess capacity
@



®* Total installo
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es only of the copper

®* Obsolesce

.

®* Performance degradation prese

®* End of life disposal challenges




®* Growth of

r



® Check for restrictions

® Confirm coverage during installation

® Include the value in the sum insured for the building
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day. ... Some
resource ! non-renewable. Wood

can be used for fuel anc ees are replanted. Biomass, which is

material from living things, can be renewable if plants are replanted.







and 30-40 percent
carbon dioxide organic material degrades in
the absence of oxygen. . ’

® Since biogas is a mixture of methane (also known as natural gas or CH4) and
carbon dioxide, it is a renewable fuel produced from waste materials and is part of

/3 a sustainable residuals management system.
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® Results in pote on crops (more nutrient-rich and fewer

weed seeds)

® Enables animal bedding to be reused

®* Reduces feedlot problems with flies




Anaerobic Digester Facility /

biogas

storage tonks

A

monitoring
and conlrol




® Disease

( ®* Hydrogen sulfide poisoning
O



®* Weathe

( ® Political & regulatory risks
@









® Aircraft Require

®* Model Aircraft — does not apply
O



* Irrigation

®* Health Assessment
O



® Or you can ge’ra who

-












ared
vegetation)

Vi ared reflected by
plqn’rs *

* INDEX is calculated as the reflection difference in the near infrared and red
/ spectrum divided by its total




N
\

O

WHAT THE COLORS MEAN...

Object type

Dense vegetation

Scarce vegetation

Bare soil
Clouds
Snow and ice

Water

Artificial materials

(concrete, asphalt)

Reflectance * in the red
spectrum

Reflectance in the near-
infrared spectrum

NDVI value

57
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® If you look at a fc asures your factory

® Ground-Truthing is still needed
Y * Still need to know: crop varietal, history of field, growth stage, fertilization, pesticide,
/3 use, plant growth environment




®* Health Assessme Weather Dependency

* Ease of Deployment * Knowledge & Skill
S






anage them as though

( * AKA: Satellite farming — site specific crop management (SSCM) — site specific ag
@
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Horses/mules and tractors on U.S. Farms
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tractors

horses & mules

millions of tractors
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® Data Management




hing from chlorophyll

* Multi & hyper sg jery from which products like NDVI maps

(f can be made




aste &

Xin Jue to better
manageme needed

* Better opportunity to meet the growing demand of our populations along with the
/ shrinking agricultural footprint
@




* Soil Charo

® Drainage Levels and

( ® Electromagnetic Soil Mapping
O




sroduction —

® Less (anc s etc.

.

®* More dense plantings (b ation of available cropland)

( * Better water application and management of available irrigation
O




e been previously

spray ‘and any other areas
marked for NON-|

(f ®* Comes with currently manufactured equipment or after-market applications
@




( * Automatic Section Control saves approximately 5% per year
O



( IT’S HARD TO SEPARATE THEM
@



® Repetitive ta

(f ® Accuracy of work
O



® Thy are e down with greater

competition and democ

® Potential uses: Weeding, spraying, harvesting, what will they not be able to

perform




® Periodic human presence is currently required — that is
@
/ expected to change in the near future






AUTONOMOUS TECHNOLOGY: HOW IT WORKS

LiDAR (light detection and ranging) was developed from laser studies
during the 1960s, and has since been used to study clouds and air pollution,
detect stealth submarines, catch speeders on highways and prepare
topographic elements for land and ocean-floor maps. More recently, LiDAR
technology has been used to develop autonomous farm equipment.

The LiDAR can detect
A LiDAR unit crop height changes,
mounted on the field wash outs, surface
hood of the tractor - M water, livestock,
senses when the wildlife and other
tractor’s path is blocked ES - obstacles.
or field factors change, B
and stops the machine

The LiDAR

an alert to the
in-cab computer.

Source: Staff research | MICHELLE HOULDEN GRAPHIC

CBUECT DETECTED
VEHICLE STOPPED

DD 3

livestock and wildlife, and other

obstacles.

Alerts are also sent

wirelessly to the person
who is monitoring the
equipment remotely and can
be received by cellular text or
mobile laptop internet acces










for ordering

cutting and sensitivity in the

strawberry treat e strictest hygiene conditions, is

driven by our FlexConveyor System to the packaging area.




‘maximum

real time a

protc ematically return the

ripeness of the fru 2ly those strawberries which meets

the quality standards previously set by the farmer.




the

d outstanding

convenience edures for forming and

weighing your clamshells.
7 *Take advantage of a flexible and versatile work resource, which «:

marks the rhythm of new trends in the field functions.









® Pruning

® Crop thinning

* Leaf removal
@ So doesn’t it make sense to mechanize these operations...and then get robotic & /or autonomous
85
/) processes in place?




s of this study

® In additic roduction and roads,

irrigation systems, fencing ad occupy 5 acres.
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* Mate Or Rentals - $890.00

Cash Overhead per
Non-Cash overhead per acre at $2483.00
ANNUAL COSTS PER ACRE ESTIMATED AT $6,103.00
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®* What “other” concerns can you foresee®?



SURVEY DRONES FLEET OF AGRIBOTS
Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yield and soil to crops, weeding, fertilising and

variation. This enables precise harvesting. Robots capable of

& application of inputs, mapping microdot application of fertiliser
S I I l a a I I S I I l a r > = spread of pernicious weed reduce fertiliser cost by 99.9%.
WT blackgrass could increasing
Wheat yields by 2-5%.
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FARMING DATA b 2o

The farm generates vast quantities L '

of rich and varied data. This is stored

in the cloud. Data can be used as S

digital evidence reducing time spent '| > al

completing grant applications or I & v

carrying out farm inspections saving S J

on average £5,500 per farm per year.

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
send texts to alert farmers when

a cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

SMART TRACTORS

GPS controlled steering and
optimised route planning
reduces soil erosion,

saving fuel costs by 10%.




