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KiteGen® ithe evolution ofwind energy
exploitation.

The noveltyisthat the KiteGe® technology can
reachan unexploitedabundant, virtually
endless, suitable for baseload operaticarsd
almost universalhavailable power sourcdtigh
altitude wind.

Thankdgo 10 years of continuous research, a
strong know how, five prototypes approaching
the industrial scale and mot@an 40
international patents, KiteGen imally ready to
drive and support the industrialization and the
deployment stage, sharing the knewow with

gualified partners.
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Huge and growing interest
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FlyGerconcept Generator
onboard The tether
carries energy from the
kite to the grid, connecting
it to the ground station.

30 kWprotoype Recently
shifted from flexibleto
rigid airfoils.

DRAWBACKS*:
- Conductingethering
cablesinsteadof insulating
ropesasin KiteGen.
- Harnessingpropellers
whchadddragthus
limiting the aerodynamic
efficiencyof the system

Tethered airborne
platforms designed to lift a
lightweight wind turbine
up to 600m above ground.

FirstfuncionalBAT
prototype launchedin
2012.The companys
claimingto work on the

first commercial scale BAT.

DRAWBACKS*
- Needof helium(non
renewablesource).
- Thetrigonometricratio
between bouyancyforce
andwind dragvectors
excludeghem from the
categoryof troporspheric
wind.

X-Wind
GERMANY

Combines automatically
steered kites, grounded ralil
systems and cable car
technology on linear or
circular track.

A 400m linear test track is
in operation since 2011.
Closed loop prototype is
under construction.

DRAWBACKS*:

- Norelevant patent
coveragethey patenteda
blimpsrail generator.

- Railconceptpresumably
developedin infringment
with our KiteGenCarousel
patent.

SkyWind Power
GERMANY

Flyingelectricgenerator
with rotors that both lift

the vehicle and convert the

kinetic energy into
electricity.

Small prototype tested in
December 2011 flying with
additional safety tethers
through a limited range of
the requiredmanoeuvres

DRAWBACKS*:

- Conductingethering
cables

- Heavystructure suitable
for jet streamsexploitation
only.

* Accordingo KiteGerpoint of view. Benchmarkingeports areavailableon request

PowerPlaneflying
repetitive crosswind
patterns, attached with a
cable to a groundased
generator.

10 kW scalgrototype with
rigid airfoils.

DRAWBACKS*:

- Nopatent coverage

- Lackof scalabilitydue to
the flat wing that require
anheavylongeronto
sustainthe wind force.
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SkySails
GERMANY

Shiptraction using
crosswindpower.
Tractionpower-kite with
flyingactuators

50 kWprototype already
soldto pilot customers

DRAWBACKS*:
Patentcoveragefor ship
traction but not for energy
production.
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Wind Energy Wongalea Holdings Pty Ltd
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2003 Theoreticalframework and patenting of the KiteGentechnology Smalll
investigationprototype realizedwith e-bike hub motors.

2006.Proof of concept with a prototype, theobilegenflying a sport kite with
a peak energy production d0O0OkW in traction but no solution to close the
production cycle yet.

2007. Developmentof the secondprototype (40 kW, over 2000 m. altitude
flying test), and setup and validation of the side-sleepprocedureto closethe
productioncycle Patentingthe newfindings

2008 7th EUFramework Project KitVes KiteGenconsideredas one of the
promising solutions in the production of clean energy on board of ships
Furtherpatent activity following deepsystemanalysis

2009 CESResearch{now RSE)Firstltalianaltitude wind assessmentconcept ﬂ"
comparison KG Carouseljudged by such public institution as the most
promising and feasible solution for the exploitation of high altitude wind
power.

2010 ENI AWARD 1st prize to Doc Lorenzo Fagianofor his master on
KiteGen Control of Tethered Airfoils for HighgAltitude Wind Energy
Generation ExpoShanghaiKiteGenassymbolof the Italianinnovators
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Milestones 2 . ) ®3Cknisch

20102012 KiteGenStem strategicdecisionfocusedto the developmentof the fourth
prototype approachingthe industrial scale Design/developmentof many brand new
parts/componentsand successfulake-off procedures

2011 Foundationof KiteGenVenture the holding company,Main objective lookingfor
earlyKiteGenwind farm customers/adopters

2013.Cooperation andDA agreemenith SABIC (Saudi Arabian Basic Industries) for
setup of the necessary composite materials and chemicals, agreement fdtit&@Ren
Stem installation plan in Saudi Arabia following some validation milestones.

2014 Designand manufacturingof the Big compositePowerWingsin severaldifferent
geometricalconfigurations

2015 Supplychainfirst set up; manufacturingdevelopmentof subassembliespartner
scouting/evaluation Testof the industrial machine validation and componentsrefining
andrevisionloop. TheWingexposesan outstandingaerodynamicefficiency

2016 Completionof the Full TechnologyPackagend comprehensivespecificationof all

componentswing and machinery Readyto setupthe systemmassproduction. Effortsto

enforce and engagethe full supply chain for the project with commercial/production
agreementsComponentendurancetests,addressingafetyandsecurityissues
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High altitude winds

Thefirst realinnovationof KiteGeniesin the choiceofa 1,

high-performance energy source the high altitude

winds, a huge, virtually endlessand almost universally 2

: : i
availableenergypower, but still to be explored 200

Highaltitude winds blow all aroundthe globe between g

500 and 10000meters abovethe surface Comparedo g::

normal winds at ground level, those streams are %

steadier, stronger and almost equally distributed ‘:
around the S| NIs#rf@c& All these characteristics
makethe troposphericwinds a unique reservoirwith a  **
hugeunexploitedpotential. o
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Best wind velocity/altitude ratio

7 L) " 1 15

| TRADITIONAL TURBINES KiteGen®

Height 80 m
Wind averagespeed 4,6 m/s
CapacityFactor 1550hoursfyear
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Structuredescription

- Power wing Composite material flexible wing
structure, 150mq

- Tethering designed for 60 ton max traction, 2(
ton working conditions

- Compasgoptional) + Stem: gust control within
few mseg dual cable control, 24 m

- Ground structure flexible for gust control,
contain power generators, 13 x 6 m. Light
Foundation to support ground structure and
cable pull

- Drums horizontal sliding to avoid cable
accumulation, cooled, pulleys control tension

- Cabinet inverter limiting power volatility

supercapacitoused during wing recovery phase

- Motorized joint: gust power damping, takeff
support, cable tension keeping
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PowerWing
Dyneem#®tethering
Compasgoptional)
Stem
Poweredjoints
Groundstructure

Suspende@ndrotating engine
room

2 powerdrums 2 controlpulleys
8 motor-generators

/

Cabinet and @&ctuators
Motorizedjoint

Drums

Motor drivers and control
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The energy problem and its solution

Major Problems for Power Producers

High human and environmental impact, risks and
disasters due oil spill, nuclear, shale gas, collapse
of coal mining, community costs and related
financial losses

Trouble in finding new available energy sources at
competitive prices and in significant quantities,
especially among the renewable ones

Inability to satisfy the rising energy demand, due to
the fossil fuels peak production

Regulationsissued by governments on control of
emissions in atmosphere and climate change

Intrinsic intermittence of solar and wind energy
sources

Uncertainty about the continuity of government
Incentives

Inadequacy of the energy distribution systems
and grids
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KiteGen ® Solution

Safe for humans, plant equipment and the
environment and optimal financial
performances

100% renewable with capability to achieve
LCOE lower than any other energy source
fossil fuels included

3600 TW of available and renewable
power resource, currently never harnessed

Technology with zero emissions and huge
net energy balance (EROEI).

Up to 6500 hours/year of SMW equivalent
production, independent from specific site

Lower LCOE guarantees independence from
incentives and grid parity

Stable production will ease saturation problems
and dispatching

[Patents holder]
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Final design V. ) @3
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Operating principles

An automatically driven wing flies between 600 and 2000 meters
to harvestthe mechanicaknergyof powerful winds,whichis then
transmitted to the ground, converted into electric power and
finally injected into the grid. Two high-strength polymeric ropes
connectthe wingto the baseandtransmitthe traction of the wing
thus activatingthe power generatorslocated on the ground and
producing energy When the ropes are fully unwound and the
maximumheightis reached the wingis drivento a positionwhere
it loseswind force and lift. At this point, it is wound up and
brought back to the minimum height Then the cycle restarts
repeatedly

All the heavy machinery for power generation and the
managementof the entire systemis on the ground, consistingof
an dome-shapedbase and a 24 meters long stem, connectedto
the wing through the ropes The base hosts the heart of the
machine the software, which controls all the operationson the
basesof the data receivedfrom on-board avionicsensors In this
way the wing flight paths can be controlled and directed to
maximizethe energyproduction,in compliancewith the working
principlesof the machineandin conditionsof completesafety

W1 [Holding Company] [Operative Company]
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r/ active power

THE PRODUCTION CYCLE

Production phase the kite gainsheight and
unwindsthe ropes,thus causingthe rotation
of the drumsandgeneratingelectricity.

Passive phase when ropes are entirely
unwound, the wing is driven to a position
where it losesits wind resistanceand the
cablesare wound in. Thenthe cyclerestarts
Energy consumption during the winding
phase is a minor fraction of the energy
generatedduringthe unwindingphase
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Overview of Relevant Factors A ) ®3C s

Amongother factors the relevant onesare dimensions masseslogistics disposal
environmental impact, capacity factor, territorial energy density site properties
levelizedcostsof energy intermittence and EROE ksshownin the table below:

KiteGen Stem Wind turbines

Equivalentworkinghoursat nominalpower 6800* 1550
Weightincludingfoundations(tons) 20 1400

Min. distancebetweengenerators(m) 100 800 (7-9 xbladediameter)
Averagegroundmachineheight(m) 30 80
Nominalpower 3 MW 3 MW

Territorialenergydensity(MW/km?) 363 18
Producedenergycost(e/MWh, Italy) 11**-30* 90-150

* Advancedechnologylearningcurve ** Advancedeconomicalearningcurve
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Dimensions . ) ®8Crch

A Highaltitude wind remains out of the
NEF OK 2F OdzNNBy & |
generating towers, already more than
100m high. Above a certain height the
structure that holds up the rotors
becomes exponentially heavier, more
Duomo of Milan unstable, and above all mowdstly

100m

Vestasv9o0 3MW

_ A Therelatively higher wind availability at
KiteGen® lower altitudes at open sea still does not
make traditional windmills economically

Stem SMW feasible. The high thrust and moment
generated by the windmill on the
platform during operations require heavy,
complex (and costly) platform and
mooring systems in deep water.

A

[Operative Company] [Patents holder]

SEQUOIA

agautfeomation




MassesComparison -/ @4 Creantoch

roup

Conventionaturbines Rotor~41 ton KiteGenStem3MW

The smalkizeandreducedwieght
Nacelle ~70 ton // makesthe generator easy tearry

= andinstall

@‘ Foundation ~1000 ton Igloo + Stem

Tower ~ 285 y
ton g

Foundation < 10 ton

TOT ~ 1400 ton TOT~22 ton
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-~ .. " Eachwingfly inslde a
coneof pertinenceand
. Isactivelycontrolled

T AR =Y . »with an overall position
~ S ~ %~ error of max10m in the
R e, i, 87 airspace
4 C The position control
N e - / accuracyiswind
o ) iIndependent
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6 wind turbinesx 3 MW 121 KiteGen STEM x 3MW
18 MW/Km? Density250 MW/Kn?
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Performance of the concept s ) @gcenisch

Wind Turbine - KiteGen Power Curves Comparison

3500

3000

2500

2000

kW

1500

1000

Wpeed reference @100 m

——————
0 1 2 3 B 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

m/s

=—=frequency-hours essiteGen@1500m  ===Kitegen@500m ‘Syncrounous Wind Turbine  ==mVariableSpeed Wind Turbine
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LCOE (/ MWh)

o—@ = KiteGen Stem
—@ = \Wind Onshore

= Wind Offshore

Density (MW/km?)
250

Projec{ (GM/MW)

SITING DEVELOPMENT AUTHORIZATION | PRE-CONSTRUCTION CONSTRUCTION E OPERATION &
= MAINTENANCE

[Holding Company] [Operative Company]

SEQUOIA

gl fomartion

.. Cleantech..

Group

Sector : renewable energy, high wind power
Product offered : high wind farm shares

Services : from feasibility study to farm
management

Customers : power producers, utilities, energy
intensive industries (metal smelting, concrete
production, refinery, etc)

Competitive positioning  : cost of energy
competitive with traditional sources, equivalent
initial investment respect current wind, lower
operations costs, almost no limitations on
siting, much easier logistics and delivery,
smaller ground footprint

Product structure : high wind farm
composed of new KiteGen Stem generators

Strategic activities: farms development,
partnerships, participation portfolio, addressing
R&D investments into new KiteGer® by-
products or synergic technologies

[Patents holder]




TRL of KiteGen
KiteGen's Technology Readiness Level (TRLS)

February 2016

System Test,
Launch & Mission
Operations

System/
Subsystem
Development

Technology
Demonstration

Technology
Development

Research to
Prove
Feasibility

Basic/Applied
Research

Funding Sources:

[Holding Company]
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wind front an
wind assesment, relucta
orque and magnetic levitation alternators,
g S sgneti levalon atemators, s

A

...

Technology
* Transition

\Ergmonstranon
®

L n Stem a big and
ﬁ flying a Rife, nertial sensors

Technol
Resgar?:gy

Developme
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Industry, Federal
Family/Friends

Federal,
Industry
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System
Developement
supply chain,

components
test and
validation

JReqmremems / GFE 0

Technology
Development

and control fieldbus developme!

MobileGen pm,tlotype first energy production,
first take off and production cycle investigation

betz law, drgg vs. lift machi

, ropes & wing material
control, realtime|fluiddynamic nes

NT

em efficiency..,
N

Mission Programs,
Industry VCs,
Investment Banks

Mission Programs,
Ind

Mission Programs,
ustry Industry,
Seed Funds, Angels VCs
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KiteGen is a brand new
concept indeed.

It was early obvious to the
proponents both the challenge
and the ineluctability of this
paramount development.
Leading to the mission to
investigate and solve all the
technological problems
impeding the exploitation of
the biggest energy resource
available to the humankind. To
date the KiteGen scientists
and technicians are depositary
of an unprecedented
knowledge and experience
ready to drive the mass
production and the deployment
of such new energy presidium.
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SWOT analysis

¢ Highest
ERoEIsource
¢ High performing

and proprietary very
feasible technology

¢  Strong early adopters and
partners
¢ Broad granted patent portfolio

¢ Open and inclusive company approach
¢ Further R&D opportunities and improvements

¢ Some dependency from regulatory support for
flight authorization

¢ Third parties patents infringement
¢ Governative strategic
preemption

¢ Bottlenecsin
advanced
materials

supply

0y
L/ 647:9
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¢ Hostile policies and
environment against h’é}q,r

unsubsidezed RES andinnovation. /Vé“ss

¢ Widespread lack of

awareness about the energy

probem and its dimension

¢ Difficulty to disseminate and involve skills

due concept multidisciplinatity. (all weaknessare limited to

tﬁe_ v)ery initial deployment phase and building up the supply
chain

¢ Strong international need and growth opportunity for
sustainable and cheap energy sources
¢ Electricand Syn Fuel markets
¢  Strong negative emission source
¢ Massive CO2Capture and
utilisation
New world
economic
driver
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A Thermodynamic Solar Power Plant vs. A

Farm: Capital Costi Apples to Apples ) @gCeaniech

Hereis a simple examplethat illustratesa solartechnologyin competition with KiteGenpower plants
[ S Su@Ebsethat a power companyis planningto installa power plant and wantsto implementit with
a new and economicallyunproven energyharnessingconcept Furthermore,f S a@sSuénethat the plant
to be built in Morocca The options for the new plant are KiteGen and thermodynamicsolar The
companywantsa simple,ballparkanalysisof the front-end costto build eachof theseoptions
Therequirements

1. Electricitydemandon this facility is 4,800 MWh/day, about the demandfor a community of 700,000
averagehouseholdsf Morocca

2. Thea diL A YoShibth plants must be equal Thatis, both must be equallyreliable and producethe
demandfor the samefraction of time overthe courseof oneyear

Assumptions

1. The thermodynamicsolar plant will consistof a mirrored solar collectors, molten salt, and heat
accumulatorThesystemwill harnessenoughduringthe dayto producethe necessaryutput at night.

2. Nighttime demandequalsdaytime demand

3. Thenew plant will be built in Morocco,a goodspotfor a solarplant
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