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The field of "green energy" will greatly accelerate the


and their harmful effects on climate change.


The winds are the largest available reservoir of stored


efficiently than with the normal "wind towers" around


at achieving the so-called "AWE Airborne Wind Energy


through two main technologies, the" flying-gen "(flying


are also other less significant technologies as "carrousel"


The KGM1 project belonging to the type "ground-gen"..


Are turning to the wind - even if for now with conventional


1.0 – Prologue


Are turning to the wind - even if for now with conventional


(**) and EDISON (***), and a historically metallurgical


The literature on the topic AWE is already well-established


Link


(*) http://www.mdpi.com/1996-1073/2/2/307


(**) http://www.erg.eu/la-nostra-emergia/vento


(***) http://www.edison.it/en/wind-power


(****) http://www.falckrenewables.eu/


(*****) http://www.awec2013.de


NASA report: airbornw wind energy


https://www.youtube.com/watch?v=DCfw1B2XGQc&feature=youtu.be


Market status report:


https://www.iris.sssup.it/retrieve/handle/11382/503316/10903


https://www.dnvgl.com/energy


For those that ask "why not any other form of energy"For those that ask "why not any other form of energy"


http://www.inference.eng.cam.ac.uk/sustainable/book/translate/italian/sewthaI


COSTS planned for AWE MWh of production


will be lower than those obtained with any
other source - including coal - for the


reasons detailed below.


The table on the right provides indicative
estimates and forecasts that will be


validated when the technology will be ready
for series production.
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pace of growth, especially for limiting CO2 emissions


stored solar energy (*) and, in order to exploit more


the world are being research and experiments aimed


Energy "(high altitude wind or tropospheric), mainly


"(flying generator) and" ground-gen "(ground source). There


"carrousel" and "gas generators supported".


..


conventional systems - historically oil companies, such as ERGconventional systems - historically oil companies, such as ERG


like FALCK (****).


established and recognized in academic circles (*****).


https://www.youtube.com/watch?v=DCfw1B2XGQc&feature=youtu.be


10903/1-s2.0-S1364032115007005-main.pdf


energy"energy"


uk/sustainable/book/translate/italian/sewthaI2.pdf
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A 2,000 kW wind turbine (Gamesa G87), weighs 334


tons - of which 220 of the tower and 42 of the blade


assembly - and involves a base of reinforced concrete


that weighs over 1,000.


The cost of the installations of that type is proportional


to their weight.


Their UNIQUE "active" components, which convert the


end faces of the blades (roughly 30% of their outer) and


The blades of the tallest tower made until today in


maximum altitude of 220 meters above the ground formaximum altitude of 220 meters above the ground for
into exceed that height.


The wind speed increases with altitude and the bearing


to the square of that speed.
The constancy of the wind also increases with altitude


medium SPEED (m / s) of the winds to the


ground we have a value of 3 m/s.
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334


blade


concrete


proportional


the wind's kinetic energy into electrical energy are the


and the generator.


in series (Vestas V164-8.0), do not come to pass a


for the enormous technical problems and costs involvedfor the enormous technical problems and costs involved


bearing capacity of a surface that is affected is proportional


altitude.


the different levels, in Europe, when on the
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The tropospheric wind, also known as AWE (Airborne


blow between 200 and 800/1000 meters, aims to produce


achieved by any other source energy - including coal -


the substantially lower cost of each system, with an equal


since it will have "non-active" components that will weigh


and will employ - as receiving surfaces -simple kites or


An exponential increase of the efficiency of each system,


the aerodynamic lift and for the greater constancy of


ground.ground.


Due to the combinate effect of these reasons, the


conventional wind energy, especially in countries such


Are in fact, as many as 50, the research teams working


in 2015 by HWN500.de, ad hoc network created by the


have a system ready for series production and only 20


In the pie chart you can see the geographical


Fonte: Survey Report - Status AWE 2015 - HWN500
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(Airborne Wind Energy), taking advantage of the winds that


produce electricity at a cost per kWh lower than that


thanks to:


equal power, compared with conventional wind power,


weigh at most a tenth of those of a conventional tower


or profiles however light.


system, on equal wind exposed surface, for the laws on


of the winds tropospheric than those blowing to the


economic return of AWE will be much faster than


such as Italy that are not very wind-rich.


working there in the world, according to a survey carried out


the German government, but no one was found to still


they had one at least functional.


geographical allocation of teams
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The activity of study and research on KGM1 project comes


the assumption that many of today's other projects are
the theme and therefore the needs of a real operativity


With "real operability" we mean the ability of the machine
with sufficient flexibility in changeable weather conditions


km / h with the rain, sun and snow), ie a comparable
other renewable sources.


There are numerous reports on the global status dell'AWEThere are numerous reports on the global status dell'AWE


that, already mentioned, commissioned by “HWN500.


The theme of multidisciplinarity was applied to the


determining for a "problem solving" approach that draws
multiple sources in order to solve complex problems, typical


This approach will also accompany the further development


Pie chart of the different
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comes from some ideas well related to each other, and


are based on logic not adequate to the complexity of
operativity.


machine to work independently as an industrial robot,
conditions (differential breeze / wind of at least +/- 20-30


machine, in fact, to those used for the exploitation of


dell'AWE. Among the more recent and better structured,dell'AWE. Among the more recent and better structured,


.de”.


the entire study of KGM1 project, subtle detail, but


draws upon ideas, logic design and technologies from
typical of at high altitude wind.


development of our project to identify the best solutions.


technologies used in AWE projects.
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By splitting benchmarking data we realized that the AWE,


world of "green energy", will succeed only after solving
places in some of the more "hot" topics and which make


his is demonstrated by the fact that there are many promises


practice, the industrial product), but it is also reported
For these reasons we believe the multidisciplinary approach


like ours.


For example, this diagram, which is derived from "self


projects (Technology Readiness Level), ie how many
one is in TRL8-9 and only 40% of the team claims


working prototype). Noting that these figures are similar


made a few years before; which lowers the value of the


MATURITY of the technology:


also on this front are detected in high differences of opinion
divergence peaks)
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AWE, although potentially capable of revolutionize the


solving the problem the conflicting requirements that it
make very complex matter. T


promises to reach within the next 1-2 years the TRL9 (in


reported from the available data to 2015 are just promises.
approach to be the only possible method for a project


"self-assessments", is the current status of the various


many of them are still far from production. On 2015 no
to have reached the TRL 6-7 (TRL7: demonstrator


similar to those of the previous benchmarking analysis,


the estimate.


Fonte: Survey Report -
Status AWE 2015 -


HWN500


opinion in the survey (the bars in black represent the
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CAPACITY FACTOR - The diagram gives the hour


percentages of electricity production, on the total
annual hours, provided by the survey participants.


The average is 4000 hours, for a capacity factor of


just under 50%.
Which further emphasizes the advantages of AWE


technology, considering for example that the
capacity factor of a wind farm is around 20-40%


and that of solar PV is 7% in Germany and 13% in
Italy.


NOT TECHNOLOGICAL
is relevantis relevant
greatest


including


ENAC.
but has


NOTE: the average of the flight altitudes warheads


ground, not to the sea level).
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ELECTRICITY PRODUCTION‘ – In the diagram,


the longest flight with electricity production,
according to the experience of participants in


the survey, is about 400 hours (letter R), but


only about 75 hours, the longest without
"complication" (letter K).


This means that in many cases the production
was able to continue only after resolving,


maybe manually, the problems that were
presented and will therefore still need to work a


long time before obtaining an optimal operation


with automatic control.


TECHNOLOGICAL ASPECTS : It is the analysis of what


relevant perspective of the production in series. The


Fonte: Survey Report - Status AWE 2015 - HWN500


relevant perspective of the production in series. The
greatest weight was that of "certification procedures",


including the "no flying zones", which, in Italy assigns


. Which, note, three years ago it has given near Turin,
has so far not been used by the AWE project applicant.


to 2015 was about 400 mt QFE (ie relative to the
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THE WING- the introductory theme in our project, as


looks like a mix of contradictions, to be resolved in order


Will, in our opinion, have, for example, a light "static"


machines) to lower the limit of self-sustenance and


resistance to "G load "positive (think of the gust loads


This suggests a glider, except that the wing loading of


and he (the glider) has a structural ratio "strength / wing


kite.


TheThe


the


see


sum


"(leading


To


customized
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a key component of every machine AWE ground-gen,


order to reach the series production.


"static" wing loading (which it is variable on the AWE


and increase the hours flown, but also have a great


).


a glider is 10-15 times higher than that of a kite (kite)


wing load" much lower by not be even comparable to a


The pie chart on the right gives the percentages ofThe pie chart on the right gives the percentages of


the types of wings used in 2015. There you can


see the equivalence of rigid wings (36%) with the


sum (18 + 18%) of the Kite "ram-air" and "LEI


"(leading-edge-inflatable),


To confirm what it is still far from a well


customized solution on the AWE needs.


The same level of contrapositions is observed in the


obvious need to recover the wing after each active


phase. As of today, competitors operating with Yo-


YO, unroll the cables for hundreds of meters and


then rewind, generating electricity intermittently and


in an amount equal to the difference between the


productions of active phases and consumption of


passive phases.passive phases.


However, while those who use flexible wings - very


advantaged in flight weaker breezes and theoretically


in the takeoff - the need to recover slowly, losing it


even more than 30% of the energy produced and


invalidating the integral of energy capability, those


who use rigid wings fly yes in a more efficient and do


not consume almost energy in passive phase, but


they can only fly with more sustained breezes, and


they self-sustaining with much stronger winds.


Moreover, the rigid wings can better take advantage


of launchers or bring on board engines for takeoff .







AIRBORNE WIND ENERGYAIRBORNE WIND ENERGY


Still on the subject of the wing loading, a theme that


observe that at least one of the prototypes in the advanced


wing loading of about 9 kg/m2, which prevents him from


30 km/h, while a kite has a «static» wing load less than


than 10 km/h of breeze.


All this makes the rigid wing less functional for takeoff,


kite, so increasing the technical complexity, that of


wind turbine. This will increase consequently the risk


development of fact, in many regions of the world, further


Please refer to the relationship «SURVEY ON AWE WINGS“


THE GENERATOR – One question that must be asked


m2) – traction up to tons – can be converted into electricity


behave an alternator, designed to deliver, we say 3.000


power, which could fly with power differentials of two


60 Km/h (+ o – 30km/h). The first obvious answer i that


such a so heavy task, however it will give its best only


greatly limiting the theoretical yield of the system, under


Therefore, in order to exploit as much as possible the wing


– also as far as possibile – a hypothesis that intend to


designed equipment (*) could OPTIMIZE the kinetic energy


9), also taking into account the energy cost and the passive
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that we wil resume in the discussion on the wings, we


advanced development among the competitors has a


from fliyng self substained (as a kite) with winds below


than 1 kg/m2, and is able to self-sustain itself with less


takeoff, while being more simple the launch compared to a


the software and the procedures, compared with a


risk failure in flight and therefore is likely to restrict the


further confirming «facets» to the topic AWE.


WINGS“.


is: how much traction of a large wing area (say 100


electricity. Means we need to ask ourselves how it will


000 kW with tot. rpm, coupled to a wing having that


two zeros, in variants breezes that moving in a range of


that, even if the designer will have the duly expected


at a point or on a small around of its efficiency curve,


under real operating conditions.


wing traction and to level the production of electricity


to verify, is to what extent the action of a «specially


energy transmitted to the system (see diagram on page


passive phases.


(*) we performed a fesibility study in


3D on a special customized equipment,


which can be seen into the description


in the report on the generator


(«GENERATOR-DOC_K06»)
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With such promises we can now better understand


that differentiate the project KGM1 from all others


� Primarily the awareness gained from the analyzes


Energy field there is still room for new ideas, due


detail please refer to the specific technical reports)


� A strong brainstorm to be performed in the early


to skim and choose the design proposal to be


from each other.


� The search for semplicity: «what is not there can’t


software and the hardware; this means shortensoftware and the hardware; this means shorten


� The objective of solving the inconsistencies, which


future AWE wings (see the above examples


DOC_K03», and the Yo-Yo cycle «YO-YO-PATH-DOC_K


� Optimization of the quantity of energy transmitted


simulation of the mission profile corresponding


believe that the use of device specially designed


(see relation «GENERATOR-DOC_K06»).


� Study of aerodynamic ropes, without which any


Only the theme ropes, being strongly related to


question the future logic design of the wings (see


� Accurate experiments on the Yo-Yo cycles. Purpose


mentioned above, however it could anable us to


wing, thus indirectly improve the overall system


semi-flexible wings, bringing intuitable advanctages


(see report «YO-YO-PATH-DOC_K05»).


� With confirmation of this premises, in addition� With confirmation of this premises, in addition


hypothesized, see relationship «REPORT GENERATOR


we will also be able to trigger the dynamic soaring


in Nature allows to the Albatross to fly for thousands


Among the men it is used for now only by the more


with RC gliders in extreme flights on lee slopes,


although if of great difficulty.


(**) http://www.galileonet.it/2012/09/il-segreto
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understand the following motivations / logics of design


others:


analyzes of benchmarking, that in the Airborne Wind


due of the many contradictory data highlighted (for


reports).


early stages, when investments will still be contained,


verified and developed, even if radically different


can’t be break», consequently also simplifying the


shorten development time and costs.shorten development time and costs.


which we believe are inhibiting the development of


and relationships «AWE-WING INVESTIGATIONS-


DOC_K05»).


transmitted from the wings to the generator, with


corresponding to a real operationality. We have reason to


designed ((*) pg.10) will be a great help in that direction


any AWE generator suffers sensitive loss of efficiency.


to the maximum efficiency of the system may to


see report «TRACTION-CABLE-DOC_K04»).


Purpose only apparently unrelated to the issues


to limit the loss of efficiency in the recover of the


system efficiency and even let us opt for flexible and


advanctages in terms of cost, practicality of use and safety


addition to the study of a customized machine (alreadyaddition to the study of a customized machine (already


GENERATOR BY DYNAMIC SOARING-DOC_K09»), finally


soaring, an extreme aerodynamic phenomenon, which


thousands of kilometers to a zero energy cost (**).


more experienced pilots of aero-models, who enjoy


, but for the AWE would be a safe interest theme,


segreto-del-volo-degli-albatri/
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The pages and reports followed, are intended


only apparently unrelated concepts together,


increase in PERFORMANCES. They are also


potential if they are contextualized in a


through studies, CFD calculations, FEM, static


The correct approach on multidisciplinary issues


in our opinion will force the team in a «unusual»


and to make IMMEDIATE TESTING, after finding


Finally the INCREMENTAL approach to theFinally the INCREMENTAL approach to the


identifying the major milestones and


managment of the avalaible money.
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intended as a research study and «skimming» of


together, seeking the SEMPLICITY, as well as the


also exposed IDEAS that could prove a huge


a research program that can be DEEPENED


static testing, dynamic and in flight.


issues in still partially unexplored territories,


«unusual» way to select the technical skills,


finding a possibile solution.


the many problems of issues, made afterthe many problems of issues, made after


and their contents, will guarantee good
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KGM1


It will be essentially an industrial robot, which


will be working in full automation to convert


into electricity the highest percentage possible


of the kinetic energy of the high-altitude winds


"captured" by a wing specially designed.


It will look like “Ground gen – Monotethred”


(ground generator, with only one cable) that in


the "active phase" of an alternating cycle, said


2.0 – Project


"YO-YO", will generate electricity from the


wing traction, putting in rotation a device


specially designed (*) present on the ground


machine, and unwinding the cable from a


coaxial drum.


It (only) with the energy accumulated therein,


will back down the wing, rewinding the cable


into the "passive phase".


YO-YO CYCLE


We hypothesized one Yo-Yo specific, both to


give to the wing an incremental acceleration


up to "full speed" allowed by the wing-rope


system, and also to get other side effects,


described in the dedicated relation.


The research, both theoretical and practical,


on the best possible unwinding cycle and cable


rewind and the optimum speed, it will be onerewind and the optimum speed, it will be one


of our distinctive features and we consider


essential to optimize the system performance.
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WING


It 'a key element for a correctly operation and set-up 


of any AWE machine, will be studied with the aim 


of optimizing both the two operational limits, ie


the speed of Cut-in and Cut-off.


It will be customized on the machine, at the same 


time examining both the hypothesis of rigid or semi-


rigid wing, whose configuration and details are the 


subject of the «AWE-WING INVESTIGATIONS-


DOC_K03», . Crucial in this respect will be its speed 


self sustaining, highly subject to the wing-load and 


the location.


In the preliminary stages of the project 


implementation will be taken into account also the 


aerodynamics of the different types of wings, 


including kite and assumed for each type, different 


configurations. 


This also in order to parallelize, thereby optimizing 


the time spent, the activities related to the software, 


hardware and telemetry, which testing will also 


forward with standard kite.


See. relations«- VIRTUAL PROFILE'S KITE -DOC_K11» See. relations«- VIRTUAL PROFILE'S KITE -DOC_K11» 


e «SEMIRIGID KITE HAVING PROFILE VARIABLE-


DOC_K10» 


Some themes fundamental, as the automated 


control, the energy production of "on board", the 


automatic takeoff / landing, the duration of the 


materials, will be examined and analyzed in a second 


time, following an incremental approach .


NOTE: We are aware of the difficulties experienced 


by our major competitors on takeoff and landing, 


but we have reason to believe that it will be possible 


to resolve these issues in a rather simpler.
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MACHINE / ELECTRIC COMPONENTS


It is planned to design a generator having a 


profoundly different management of the 


kinetic energy, compared to the current AWE 


machine


The unwinding speed of the traction cable will 


be a function of the "rope pulling" and then the 


"lift" developed at the wing, becouse related to 


the wind speed, therefore the trigger minimum 


torque of the system must be proportionally 


dimensioned.


We believe that a generator able to operate as We believe that a generator able to operate as 


described in the mathematical models and on 


the reports, will  be INCREASE the 


PRODUCTIVITY.


The set up of the flight parameters on the yo-yo 


cycle will of course seek to increase the time 


duration on the "active phase" shorten as much 


as possible callbacks "depowering".


Is therefore possible that the Y0-Y0 trajectory 


will be deformed by the speed differential, and 


this will also be one of the object of test.


ELECTRONICS / SOFTWARE 


Will be divided into chapters, the tests will be 


parameterized on an increasing number of 


variables and must be parallelized and 


coordinated with the activities:


� Telemetry on board (upgrade existing data)


�Detection of the loads through load cell.�Detection of the loads through load cell.


�Data recording and creation of the projectable 


output on a PC.


�Control’s Sw of the machine.


�Wing's Modelling: it is expected start the 


business, a preparatory to the following STEP 


and to the automation of the machine. 


�Tracker device of presets PC paths (see. 


Relationship. "TRACKING'S DEVICE OF PATHS -


DOC_K07"


On the topic Sw / Hw, see the report 


"SOFTWARE-HARDWARE-DOC_K08"
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This system will put the basis for the 


subsequent phases of the study of automatic 


control and is in fact a "connecting's bridge " 


between a human brain and the virtual world 


and allow -with a modest investment - to align 


the flight paths drawn the computer with an 


active piloting, executable to now only 


manually or partially, because the automatic 


control devices are still evolving.


It will then be interesting to introduce the 


themes of "ADAPTIVE ROBOTICS", that is, themes of "ADAPTIVE ROBOTICS", that is, 


those approaches that seek to design control 


architectures for robots that allow the robot 


itself to acquire their skills through a learning 


process.


“EXTREMES’ “ TEST 


Upon completion of the first step, we will 


evaluate if it will be useful - given the 


"potential energy" in the game - to study in 


parallel even a scaled machine customized for 


the DYNAMIC SOARING.


It will also evaluate the commercial interest 


that the issue will raise up, where will be   


demonstrated possible to "trigger" this 


physical phenomenon.


The key variable will be the maximum speed of The key variable will be the maximum speed of 


the wing-rope system and in such a context 


will be essential to work on the resistance 


induced by the rope, radicalizing these 


important issues.


This also in order to investigate on ropes, then 


developing specific know-how on a high-


impact problem common to the 100% of the 


competitors.


On this topic, see the reports “DYNAMIC 


SOARING INVESTIGATION OF A GENERATOR -


DOC_K09” – “TRACTION'S CABLE - DOC_K04”
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3.0 – Step1 Summary tasks - concluded


«YO-YO»
• Study and


• Preliminary


Following a brief overview of the activities that
study, and that allow us to deal with serenity


WING:
• Study


• Study


• Benchmarking
• Computational


utilization
• Comparative


• Valuations


Sw / Hw:
• Package


liable to transmit


• Three tests
• Efforts rating


SCALED
•3d  studies


• Preliminary 


• Analysis of the potential suppliers of device specifically 
designed


• Proposal of a straight simplified machine having a mobile 
slide


• Efforts rating
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concluded


YO» CYCLE:
and differences compared to other Yo-Yo cycles


Preliminary analysis on a cycle hypothesized at CAD design


that have been the subject of research and
serenity the Step2.


Study 3D of a rigid wing


Study 3D evolution of a semi-rigid wing


Benchmarking analysis
Computational evaluations - analysis of the perimeter of


utilization
omparative study vs. Flexible wings


Valuations of patenting / "Patent"


:
completion of a POD with Hw / Sw onboard the Kite


transmit and record on the ground the telemetry data.


tests already carried out on the first set of sensors.
rating toward the Step 2 upgrade


SCALED MACHINE - SIZE 25-50 Kw:
3d  studies


Preliminary computational evaluations 


Analysis of the potential suppliers of device specifically 
designed(*) (see relation «GENERATOR-DOC_K06») 


Proposal of a straight simplified machine having a mobile 


rating toward the Step 2 upgrade
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TRACTION‘S CABLES
• theoretical investigation


the cable, understood


• 3d pre-study with
• Investigation, proposals


TRACKER DEVICE
• Preparation of


• First technical


• Draft writing


SEMIRIGID KITE HAVING


research study to


ability to dynamically


flexible or semi-rigid


VIRTUAL PROFILE'S


research study to


which exploits a


and the wing profiles,


.NB: possible effects


• Investigation, proposals


Generator


BRAINSTORM ON


• 3D analysis and


Different from


exclusively dedicated


mentioned above


• A new concept


aerodynamic efficiency,


project could be


for the entire industry
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CABLES
investigation undertaken to examine the importance of


understood as a system's aerodynamic drag increase


with proposals for shaped cables
proposals 3d on the topic: technical implications on the


DEVICE OF PRESETS PC PATHS
of the Operation specifications


technical evaluations on the themes Sw / Hw


writing the "Patents"


HAVING PROFILE VARIABLE


to understand the opportunities provided by the


dynamically reduce the wing area and the elongation of a


rigid wing.


PROFILE'S SEMIRIGID KITE


to understand the opportunities provided by an idea,


well-known variable in the world of aerodynamics


profiles, in order to lower the stall speed of a AWE wing


effects in the aircraft industry


proposals 3d on the topic: technical implications on the


ON THE “DYNAMIC SOARING”


and study on the extreme limits of AWE technology.


any other generator, with stunning numbers,


dedicated to the exploitation of the phenomenon


above.


concept of "shaped cable" that will allow gains in


efficiency, the results of which will serve to KGM1


be managed as a "sounding board" of the project and


industry AWE
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3.1 – Step1 operative plan - concluded


Macro CAD feasibility of the KGM1 scaled 


Studies and analyzes on large generator project (in two 
variants) - preliminary brainstorming


Macro CAD feasibility of the KGM1 scaled 
generator project– brainstorming


scaled glider choosing Assembly / Installation 
telemetric equipment "on 


board"Kite choice for parallelized tests


Construction Dynamometer instrumented 
(load cell with telemetry data recording 


Preliminary Definition of Input Data 
(lift calculation, assumptions done 


for L/D, Speed min.-max.-etc.)   


Flight tests "at fixed pointLocation choosing


flight movies


Mounting data, in parallel with 
display movie - time - acceleration 


speed - etc.


Technical reports - Management -
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concluded


Macro CAD feasibility of the KGM1 scaled 


Studies and analyzes on large generator project (in two 
preliminary brainstorming


Macro CAD feasibility of the KGM1 scaled 
brainstorming


Assembly / Installation 
telemetric equipment "on 


board"(accelerometer, GPS)


Construction Dynamometer instrumented 
load cell with telemetry data recording 


(load / time ….) 


Flight tests "at fixed point” Data processing


Mounting data, in parallel with 
acceleration -


- Planning presenting the activities
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STEP 1
N° 7 IDEAS for Patents investigations /


Utility's model.


P ackage with K i te wings / HW for basic
telemetric data records


Market survey


Preliminary Data (first tests done)
3D study KGM1 project


4.0 – KGM1: how we intend to proceed


STEP 1
completed


December 
2016


VALUE


200 K€
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STEP 2 


Business plan
OPERATIONAL REPORT-K01.pdf
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Technical description
GENERAL RELATION-DOC_K02.pdf
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Will be re modulate the 
content


STEP 3-4


It will be increasing the Team


Synergic actions with other 
teams







AIRBORNE WIND ENERGYAIRBORNE WIND ENERGY


5.0 –Step 2-3 operative plan


Preliminar Flight 
test


Study and construction 
"sledge" - Yo-Y0 


movement simulation


Design, calculations and wing construction 


Project / calculation / realization 
of the scaled' machine


Study  «tracker device 
of presets pc paths »


Study Yo-Yo cycles 


Data processing


Flight  test with the 
«Tracking»


Ottimizzazione e 
validazione del ciclo Yo


Integration of device specially 
designed (*) on the project KGM1


Choosing generator's 
components


of the scaled' machine


Study and realization Electronics & machine control 
software - minimum hypotheses on board controls, 
indispensable to the machine management / wings


LOOPS refinement of algorithms, computational equations 
and AWE theory (from telemetry data and calculations)


TEST (static-dynamic


Patents investigation of new ideas 
and drawing's others 'Patents'
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Preliminar Flight Data 
processing


electronic upgrade on base of the Kite (7 m2)


Investigations of patenting 
and drafting "Patents"


further actions 
planning 


and drafting "Patents"


Yo cycles 


Data processing


validation by testing 


Rescheduling of the 
project value


Ottimizzazione e 
validazione del ciclo Yo-Yo


Design, construction and testing 
wing "KITE at variable geometry"


Design, construction and testing 
"VIRTUAL WING profile"


Design, construction and testing 
of aerodynamic ropes - study of 
integration onboard generator


Obj to be defined


Study and realization Electronics & machine control 
minimum hypotheses on board controls, 


indispensable to the machine management / wings


LOOPS refinement of algorithms, computational equations 
and AWE theory (from telemetry data and calculations)


LOOPS refinement 
of the studies, 


prototypes, test


dynamic-flight)


Patents investigation of new ideas 
and drawing's others 'Patents'


STEP 3
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Partial view oversized
generator 1-3 MW


6.0 – Assumptions of the territorial power


Assumptions of the territorial power density:


N° 25 KGM1 / km2


75 MW / Km2


traditional wind energy
<< 20 MW/Km2<< 20 MW/Km2


Ground 1 km2


This prudent assumption is based on data on the network,


obtained from simulations and tests that will perform.


An important question which you do not currently have


that can be generated on a given area, useful data for


The data was estimated by MacKay in just 2 MW per km


The number can vary to grow for AWE systems, becouse


winds are most consistent and "brush" a bigger surface,


(see. Limits on the law of "Bez ') and also they can be
output for a given area.
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power density


\


1000 m


1000 m


network, but will have to be refined with our real data,


.


have definite answers, is the theoretical energy density


wind farms.


km2 for traditional wind farms.


becouse they are able to reach greater heights where the


surface, with lower dimensions of the ground installations


be brought to different altitudes, maximizing the power
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7.0 – Flight Test step1 - concluded


Were performed several flight test using normal


purpose of the experimenting the Sw / Hw


information of KGM1 project.


The importance to alternate studies and simulations


the first test flight when, for example, we have


very stressed (g load) even at low wind speeds


In the last test (Nov. 2016), carried out in poor


speed lower than that of self-reliance, we realized


correlation between the speed of self-supportcorrelation between the speed of self-support


the energy production).


It will therefore be important to gain "customized"


wings (flexible and semi-rigid) validating any


objectified with tests and physical tests.
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normal kite, of variable size 03/07/14 m2, with the


Hw realized and acquire the first "direct"


simulations testing is immediately emerged from


have gained an awareness that the wing will be


speeds.


poor conditions of wind and flying with a breeze


realized of the need to objectivate and know the


support and lowest of flight (rope in traction - start ofsupport and lowest of flight (rope in traction - start of


"customized" information as a function of the family of


any technical solution only when they are
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The flight test were a «test


bench» that allowed us to


validate the logic of KGM1


project. Much work need to be


done by starting from Step. 2, but


we have created and developed a


telemetry system, a fundamental


element considering the


importance of the phisicalimportance of the phisical


simulations of highly nonlinear


subsets, difficult to simulate in


calculation.
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8.0 – Milestone


STEP 1: CREATION TEAM - MACRO FEASIBILITY 


'PROJECT - PRELIMINARY TESTS ON PROJECT OF A 


TECHNOLOGICAL DEMONSTRATOR 


STEP 2: PATENTS - WINGS COSTRUCTION -upgrade 


ELECTRONIC - FLIGHT TEST - PROTO DEMONSTRATOR 


TECHNOLOGY SLIDING, AND THE NEXT DONE IN SMALL SCALE 


(25-50 Kw)


TOWARD: “TRL 6-7” 


STEP 3: LOOP OF AGING - UPGRADE SIZES / POWER - ENERGY PRODUCTION ON 


BOARD - GROWTH "CRITICAL MASS" OF THE TEAM - PRESENTATION OF WORK 


ACTIVITY 'OF MARKETING ACTIVITY 'OF MARKETING 


TOWARD: “TRL 7-8” 


STEP 4: DESIGN & DEVELOPMENT PROTOTYPE SCALE 1: 1 (MEDIUM SIZE> 100


STUDY & UPGRADE OF AN AUTOMATIC CONTROL - PROJECT LAUNCHER AND INQUIRIES ON RECOVERY 


AUTOMATIC / ENAC PERMITS PROCEDURES FLIGHT - REFINEMENTS / TECHNICAL SPECIFICATIONS


TOWARD: “TRL 8
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TECHNOLOGY SLIDING, AND THE NEXT DONE IN SMALL SCALE 


ENERGY PRODUCTION ON 


PRESENTATION OF WORK -


DESIGN & DEVELOPMENT PROTOTYPE SCALE 1: 1 (MEDIUM SIZE> 100-500 kW ??) - PROJECT / TEST / 


PROJECT LAUNCHER AND INQUIRIES ON RECOVERY 


REFINEMENTS / TECHNICAL SPECIFICATIONS


TOWARD: “TRL 8-9” 
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9.0 – Contacts


For any information, insights


documentation, or just for a chat


ENERGY please contact Marco Ghivarello


GHIVA


Marco Ghivarello


Via Orbetello 36 


Tel +39 0112205774


Cell +39 3388005595


www.ghiprog.it


ghiva@ghiprog.it
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request, request technical


chat on the topic AIRBORNE WIND


Ghivarello.


GHIVA


Marco Ghivarello


Via Orbetello 36 – 10148 Torino


Tel +39 0112205774


Cell +39 3388005595


www.ghiprog.it


ghiva@ghiprog.it
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PROJECT  OF
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if the rope is long, the kite it will
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1.0 – The concept


Step1 – Base design: completed.
There were made the investigation needed
«POD» containing the on board electronics


How is born KGM1
Marco Ghivarello, glider and paraglider pilot,
the Airborne Wind Energy field (or AWE),
innovative ideas, with wich could be possibile
the development of this sector. He has
colleagues and friends, to start its own
entrepreneurial capacity through the
coordinated the Step1.


«POD» containing the on board electronics
addition to a specific Hardware for recording
prototype, combined to some production kite
the ground and in flight, over at 12 reports
Performed also operational test with flights
provided valuable informations, able to align
This has allowed to explore, at CAD and by
through a specific «Yo-Yo cycle», which results
project from others.


Step2 – Design: to be starting.
For this Step we believed appropriate to
project. And therefore need to bind to
economically, that is a brand leader with
manage the architecture, capable of industrialize
future.


Next Step
There will then the Step 3 to bring the project
Step 4, to bring the project to the industrialization
It is possibile that will bring forward two


Premise
At regime, the project will take a dimension
management structure that can grow in parallel
in the whole world..


Step1 value
The value of the Step1, made from GHIVA,


It is possibile that will bring forward two
generator.


KGM1 Project
To know all the detail of the KGM1 Project,
DOC_K02» and to the reports on each
conducted.
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needed, developing the 3D CAD pre-studies, a
electronics, and making a basic Software, in


pilot, after a significant work’s experience in
AWE), takes the view of having had some


possibile to solve the problems which hold back
decided then, with supporting of some
project, precisely the KGM1, giving an


“GHIVA progettazione CAD”, who has


electronics, and making a basic Software, in
recording telemetries. We have a working


kite wing, able to run registration data on
reports and technical analysis.


flights and real record telemetry, which have
align the parameters of the project.
by calculating, also the solution of flying
results may substantially differentiate this


to create a more organic structure in the
to a production entities that support it


international credibility and may set and
industrialize and trade the project in the near


project to a first working installation and the
industrialization and marketing.


two sizes having dimensions to grow of the


dimension worldwide; should be set up from now a
parallel to the project, which may operate


GHIVA, amount to Euro 200.000,00.


two sizes having dimensions to grow of the


Project, refer to the «GENERAL REPORT-
each component and on the investigations
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2.0 – The seven  innovative ideas on which to do investigations on 


Patents / Utility’s models


• TRACKER DEVICE OF PRESETS PC PATHS


Realizeing the Step 1 have emerged 7
possibility of patents. We have reason to believe
value will far exceed the investments done.


• YO-YO» CYCLE DIFFERNT FROM COMPETITORS


• CUSTOMIZED WING


• AWE GENERATOR MACHINE, WITH EQUIPMENT SPECIFICALLY 


DESIGNED
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The seven  innovative ideas on which to do investigations on 


ideas of which we are considering the
believe that, if will be realized, the project


AWE GENERATOR MACHINE, WITH EQUIPMENT SPECIFICALLY 
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• SEMIRIGID KITE (START FROM A FLEXIFOIL) HAVING PROFILE VARIABLE


• VIRTUAL PROFILE'S SEMIRIGID KITE


• EXTREME GENERATOR, BASED ON «THE “DYNAMIC 
SOARING” 
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SEMIRIGID KITE (START FROM A FLEXIFOIL) HAVING PROFILE VARIABLE


THE “DYNAMIC 
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STEP 1
N° 7 IDEAS for Patents investigations /


Utility's model.


P ackage with K i te wings / HW for basic
telemetric data records


Market survey


Preliminary Data (first tests done)
3D study KGM1 project


3.0 – KGM1: how we intend to proceed


STEP 1
completed


December 
2016


VALUE


200 K€
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STEP 2 


Business plan
OPERATIONAL REPORT-K01.pdf
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Technical description
GENERAL RELATION-DOC_K02.pdf
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Will be re modulate the 
content


STEP 3-4


It will be increasing the Team


Synergic actions with other 
teams
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4.0 – Milestones


STEP 1: CREATION TEAM - MACRO FEASIBILITY 


'PROJECT - PRELIMINARY TESTS ON PROJECT OF A 


TECHNOLOGICAL DEMONSTRATOR 


STEP 2: PATENTS - WINGS COSTRUCTION -upgrade 


ELECTRONIC - FLIGHT TEST - PROTO DEMONSTRATOR 


TECHNOLOGY SLIDING, AND THE NEXT DONE IN SMALL SCALE 


(25-50 Kw)


TOWARD: “TRL 6-7” 


STEP 3: LOOP OF AGING - UPGRADE SIZES / POWER - ENERGY PRODUCTION ON 


BOARD - GROWTH "CRITICAL MASS" OF THE TEAM - PRESENTATION OF WORK 


ACTIVITY 'OF MARKETING ACTIVITY 'OF MARKETING 


TOWARD: “TRL 7-8” 


STEP 4: DESIGN & DEVELOPMENT PROTOTYPE SCALE 1: 1 (MEDIUM SIZE> 100


STUDY & UPGRADE OF AN AUTOMATIC CONTROL - PROJECT LAUNCHER AND INQUIRIES ON RECOVERY 


AUTOMATIC / ENAC PERMITS PROCEDURES FLIGHT - REFINEMENTS / TECHNICAL SPECIFICATIONS


TOWARD: “TRL 8


AIRBORNE WIND ENERGYAIRBORNE WIND ENERGY


TECHNOLOGY SLIDING, AND THE NEXT DONE IN SMALL SCALE 


ENERGY PRODUCTION ON 


PRESENTATION OF WORK -


DESIGN & DEVELOPMENT PROTOTYPE SCALE 1: 1 (MEDIUM SIZE> 100-500 kW ??) - PROJECT / TEST / 


PROJECT LAUNCHER AND INQUIRIES ON RECOVERY 


REFINEMENTS / TECHNICAL SPECIFICATIONS


TOWARD: “TRL 8-9” 
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5.0 – Timing


KGM1 was born as an idea in the 2014 and at 31 12 2016 it came to the Step1, there 
is no doubt that results lagging behind in development compared to its competitors, 
but unlike many of them, where the benchmarching analyzes show contradictions and 
uncertainties, it is facilitated becouse can put into practice, immediately, simple and 
succesful ideas, whose potential will be demonstrated at the end of Step 2.
We also believe that, having now the project KGM1 TRL 2
opportunity, in order to derive indirect benefits from the experiments of others.
We think to have a non-trivial work program. 
So we think we are competitive also on the production schedules.


2017 KGM1 begin full time with the step2 


2018 In step 2 is accompanied by the start of the Step3


2019 The end of Step2 and Step3 flanking


2020 Step3


2021 The end of Step3


2022 Step4


Prevision to be validated at the end of Step 2
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KGM1 was born as an idea in the 2014 and at 31 12 2016 it came to the Step1, there 
is no doubt that results lagging behind in development compared to its competitors, 
but unlike many of them, where the benchmarching analyzes show contradictions and 
uncertainties, it is facilitated becouse can put into practice, immediately, simple and 
succesful ideas, whose potential will be demonstrated at the end of Step 2.
We also believe that, having now the project KGM1 TRL 2-3, represents an 
opportunity, in order to derive indirect benefits from the experiments of others.


trivial work program. 
So we think we are competitive also on the production schedules.


KGM1 begin full time with the step2 


In step 2 is accompanied by the start of the Step3


The end of Step2 and Step3 flanking


Prevision to be validated at the end of Step 2
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For the realization of the Step2 will be necessary
which GHIVA is flanked in the ramp-up phase


The goal is to arrive at a new company using
funding, national or European, and to a collaboration
creating the Step 2 and set the company
through the Step3 e 4.


La GHIVA will bring the Step1 as its contribution


To the new partners is asked to:


6.0 – Step2 – Management Approach


To the new partners is asked to:
a)- a funding to supplement the public one
the «green energy» and is aimed at the creation
b)- the development or the guidance of the
society that is able to finance and market the


Brief summary of the main characteristics of the new Partner for the 


� Solid company and with a good reputation
� Credible in their own market
� Active in the internazional field
� Who believe in the project KGM1


Also the ideal partner has a structure that


7.0 –Partner characteristics 


Also the ideal partner has a structure that
needs of the project and become the point
aspects not covered from funding mentioned


� Segretary operational
� Operational headquarters of the project
� General administration of the project
� Legal aspects
� Setup and management of the Step3
� Non operating management of the staff
� Burocratic procedures
� Patents pending registration
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necessary to create a business group, in
phase by one partners.


using simultaneously the help of regional
collaboration between companies aimed at


company that will have industrialize the project


contribution to such business group.


Management Approach


one above, provided for the development of
creation of the Step2;
the management part, aimed at creating a
the finished project.


of the new Partner for the project KGM1.


reputation


can cover directly all the management can cover directly all the management 
point of contact and representation, for 


mentioned above, as :
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Economic value Step1 - owner GHIVA – 200


Estimated cost for the realization of the Step


The overall cost of the Step1 + Step2 then


The cost of the Step2 is scheduled content


project to the first scaled prototype functioning


will lead the project to the final prototype


marketing, we have been provided approximately


8.0 – Economic  value of the Step1 e 2


marketing, we have been provided approximately


cost of 5 millions di Euro (in addition to a team


If it does not find a partner to allow the


should proceed with the subdivision of


desirable due to an increase implementation


Analysis of market value


The KGM1 project, like all those wind


investment.


But it is also an investment that will bring


implemented accurately.


Actually is it not possibile, in such a way


correct numbers the value of the project at


We are confident that it will have a far greater


factors will vary the magnitude: first of all,factors will vary the magnitude: first of all,


but will will recover when we will have


believe we can do, that its yield is higher,


as economic.


It should also be considered, in the implementation


spot the seven innovative ideas of KGM1


chapt. 2.0 and evaluating whether to create


sold to other operators.


Only these patents may have greater value


This is why it should focus the work and shorten
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200.000,00 Euro


Step2 – 1.600.000, 00 Euro


then amounted to 1.800.000,00 Euro


content within two years of work to bring the


functioning and be ready to the Step3, which


prototype. For the Step4, of industrialization and


approximately another 3 years of work and a


Economic  value of the Step1 e 2


approximately another 3 years of work and a


team expected to grow).


the realization in whole of the Step 2, you


the Step 2 in stages. It would not be


implementation times and also the costs.


energy of High Altitude, is a high risk


bring high profits if the project will be


way serious and responsable, quantify with


at the end of the Step2.


greater value to the investment, but many


all, what will be able to do our competitors,all, what will be able to do our competitors,


have abundantly demonstrated, as we


higher, both on the energy plan as well


implementation of Step 2 we will check on the


compared with competitors, listed on the


create modules (eg. «Tracker devicee») to be


value of your investment.


shorten the time as much as possible.
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9.0 – Economic management


The solution that we believe more correct,


company shares, according to the contribution


It is shown in chapter 8 for the hypotesis


following considerations: these projects


hand technology has tremendous potential


world for the next two decades are


contextualized in a scenario of climate change


that will be imposed, which will force governments


Therefore we believe that they are also well


as through private funding.


Notes:


Attention to the market value of KGM1, will


chapt. 5, as previous described.


In case of Regionali funding, Nazionals


above will be obviously redistributed.
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correct, is to split the value of the project in


contribution that each person brings to it.


hypotesis we are working on, to which we add the


require huge investments, on the other


potential and investment that will require the


stratospheric (48 trillion dollars), and


change where you already know the direction


governments to discourage petroleum.


well seen in a «government» context as well


will be much higher than what is written on


or European the shares in the example
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For the development and implementation


technical point of view and relationship,


professionals of facilities / suppliers, especially


For this activity need to be well organized


necessary contracts that protect the full project


10.0 – “Cooperation collaborations” 


Involved companies / 
Research centers 


Involvement of the 
paraglider / kites 


manufactores


Involvement of the 
Generator component supplier


AIRBORNE WIND ENERGYAIRBORNE WIND ENERGY


implementation of Step 2 will be strategic, from a


relationship, involve other reality: both individual


especially on the perimeter below.


organized to draw up agreements and where


project KGM1.


“Cooperation collaborations” 


Targets: 


• Subcontracting the construction of the 
WING
• Create connection with the lab: 
http://www.tensairitysolutions.com/resea
rch/


• Select young graduates to be included in 
the research Team
• Transversally finalize the wing study on 
one or more of degree thesis


Targets: 


• Exploit the know-how about flxible 
wings to develop the prototype of a 
VARIABLE GEOMETRY WING


• Make a MULTIDISCIPLINARY 


Target: 
• Interface on KGM1


• Create evenctual CUSTOMIZED 
solutions (patents)


• To increase the project dimensions


• Make a MULTIDISCIPLINARY 
STUDY of a wing by exploiting the 
related technologies.
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11.0 – The riscks


The KGM1 is today a game of chance, like  many other project not yet in TRL 5
but offers, unlike others, a chance of grab a higher value technology, evaluated with 
precaution ML 100, a pro rata price paltry. 


We believe without fear of misrepresentation, becouse already lived within other 
similar reality, that the grow rate of the project it will increase the value vertically, if 
they will be confirmed also some of the proposals contained in it.they will be confirmed also some of the proposals contained in it.


We studied the great potential of Airborne Wind Energy technology, every 
weakness, and the many conflicting data that emerge from the reports and 
comparative studies, and we strongly believe to have the best solution compared to 
its competitors.


Soluzions studied in 3d, ready to be valued with calculations and prototypes, in 
addition to an electronic package with a preliminary telemetry of board and ground, 
already tested on normal serial  “kite”.


The possibilities for the KGM1 project development will be tested in Step 2, but the 
phase of the Step1 was carried out with great seriousness and every idea has been 
analyzed carefully with the obectives to avoid creating false illusions and then find 
ourselves within «street with no way out». 
Tutto ciò premesso ribadiamo doverosamente che le teorie fin qui formulate Tutto ciò premesso ribadiamo doverosamente che le teorie fin qui formulate 
andranno simulate, testate (ma alcuni test sono già stati fatti in Step 1) e verificate 
prima di poterne confermare la piena fattibilità.


But we believe that the key to success will be given to those who will identify the 
technically simpler and more effective solutions. For these reasons we think that the 
structure, albeit with modifications and optimizations, will be prove succesfully.
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The KGM1 is today a game of chance, like  many other project not yet in TRL 5-7, 
but offers, unlike others, a chance of grab a higher value technology, evaluated with 
precaution ML 100, a pro rata price paltry. 


We believe without fear of misrepresentation, becouse already lived within other 
similar reality, that the grow rate of the project it will increase the value vertically, if 
they will be confirmed also some of the proposals contained in it.they will be confirmed also some of the proposals contained in it.


We studied the great potential of Airborne Wind Energy technology, every 
weakness, and the many conflicting data that emerge from the reports and 
comparative studies, and we strongly believe to have the best solution compared to 


Soluzions studied in 3d, ready to be valued with calculations and prototypes, in 
addition to an electronic package with a preliminary telemetry of board and ground, 


The possibilities for the KGM1 project development will be tested in Step 2, but the 
phase of the Step1 was carried out with great seriousness and every idea has been 
analyzed carefully with the obectives to avoid creating false illusions and then find 
ourselves within «street with no way out». 
Tutto ciò premesso ribadiamo doverosamente che le teorie fin qui formulate Tutto ciò premesso ribadiamo doverosamente che le teorie fin qui formulate 
andranno simulate, testate (ma alcuni test sono già stati fatti in Step 1) e verificate 
prima di poterne confermare la piena fattibilità.


But we believe that the key to success will be given to those who will identify the 
technically simpler and more effective solutions. For these reasons we think that the 
structure, albeit with modifications and optimizations, will be prove succesfully.
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12.0 – Potential of the project KGM1 “Up to speed”


The project KGM1 born with the express
technology outside what appears us a scenario
allow it to express the real potential of the


We have studied novel ideas and others
differences compared to its competitors, aimed
will be evaluated and tested in Step.(2).
The informations listed below, will provide
of this tecnology.


A)- The atmospheric winds are the bigger


exixsting on the planet..


B)- The high altitude wind, or AWE, will produce


alternative energy source, and is also in advantage


polluting coal, for these three reasons:


- One its plant will have an industrial production


wind turbine of egual power, becouse its total


will be, in environmental thinking, even its energetic


- While the blades of the highest wind tower produced


mt from the ground, it will exploit the winds, more


800-1200 mt;


- The wind speed increase with the altitude,


increase with the square of that speed..


C)- The competitor that seems closer to the production,


fly more than 350 mt from the ground (it says


could generate «up to 50% more energy» (


D)- If the KGM1 project, which plans to fly


efficient wings, aerodynamically profiledefficient wings, aerodynamically profiled


increase the yeld of the ground generator,


required in Step 2, you could then declare


energy certainly higher to that 50% more


E)- The market size are expressed by these data


- From 2004 to 2014 the world need for energy


(+ 8,33%) and that of electricity from 16.781


-- The world energy demand predicted on 2035


trillion dollars (***), that mandatory will


derivatives (*) (**). LINKS
(*)         http://www.cbsnews.com/news/first-time-in-800000
(**)        http://www.inference.eng.cam.ac.uk/sustainable
(***)      https://www.iea.org/newsroom/news/2014/june/world
energy-needs-to-2035.html
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Potential of the project KGM1 “Up to speed”


purpose of bring the high altitude wind
scenario partially stalled, and that does not
the same. .


others that have only minimal (but crucial)
aimed at archieving simple solutions that


an indicative estimation of the potential


reservoir of energy (solar) accumulated


produce electricity at a lower cost than any other


advantage compared to the cheap, but highly


production cost much lower than of a conventional


weight will be at least 10 times lower (as it


energetic cost) ;


produced today, come at not more than 200


more constand, wich blow between 400 and


and the lift of a profile wich is invested


production, but due to the adopted can not


says the sin but not the sinner), said that it


(compared to a conventional wind turbine).


fly to three times that height, with more


ropes and other means undertaken toropes and other means undertaken to


generator, got even partial results on tests


declare that it will produce an amount of


more than a conventional turbine.


data::


energy has grown from 12.000 to 13.000 Mtoe


781 to 22.433 TWh (+ 33,7%)


2035 will involve new investments to 48.000


will be increasingly distant from oil and


LINKS
800000-years-aprils-co2-levels-above-400-ppm/


sustainable/book/translate/italian/sewthaI2.pdf
(***)      https://www.iea.org/newsroom/news/2014/june/world-needs-48-trillion-in-investment-to-meet-its-
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The AWE technology is currently a "virgin
the year 2016 there were no production
obvious that the KGM1 project goes to
field, and with a more potential high wind


It may be of interest for specialized historical
and distribution, as can be the opportunity
considering that the market in which you


13.0 – The market in which we operates


The realization of a generator AWE (KGM
redefinition of the locations in which to give
allowing a significant increase, because the
greater intensity proportionally to flight altitudes


It is therefore a product with a wide
adaptable to a larger number of locations,
development of different types of wings
places with strong wind in those with wind


Potential buyers of KGM1 may be of variousPotential buyers of KGM1 may be of various


Specialist companies in the production


revitalize a territory or create a local


significant costs of power lines to transport


who want to open new businesses.


During the development of the Step2 it


a good marketing network, which is able


types of possible customers.
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"virgin territory" in terms of the market, in
production facilities, on the other hand it is also


position itself in RENEWABLE ENERGY
wind turbine.


historical companies in energy production
opportunity to create a new business group,


you insert the project will be worldwide.


The market in which we operates


(KGM1 is the first small) will require a total
give birth to "high-altitude wind farms",
the altitude wind is more constant and
altitudes.


range of market and in order to be
locations, so we want to push forward the


wings in order to be performing both in
wind mild.


various nature.various nature.


production of electricity. States that want to


energetic autonomy by avoiding the


transport energy. Group of entrepreneurs


will be important to develop in parallel


able to communicate with the different
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14.0 – Competitors


In the slide above are shown about 50 teams (including universities and research 
centers), but much less 40% of them "declare" to have reached the (*) TRL6
(data 2015), compared with data often in contrast between them.


See the benchmarching analysis here:


“GENERAL RELATION-DOC_K02”


” AWE-WING INVESTIGATIONS-DOC_K03“


(*) TRL: Technology Readiness Level.
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In the slide above are shown about 50 teams (including universities and research 
centers), but much less 40% of them "declare" to have reached the (*) TRL6-7 
(data 2015), compared with data often in contrast between them.
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Step1


� Marco Ghivarello – Creator and project


� Leonado Libero – Contats, research and


� Marco Marzot – Responsible of the Electronic


� Andrea Cento – Flight Consultant


� Luca Ghivarello – Flights


� Massimo Speranza – Work organization


The operative resources have contributed


15.0 – The Team


The operative resources have contributed


activities, so for the Step 2 will have


everyone to analyze the respective scope


the planned project activities.


Step2


For the Step2 will be involved:


� Technical project manager


� Administrative manager


� Responsable for business managment


� Project manager


� General Secretary


� Electronics engineering


� Computer engineering


� Aeronautical engineering


� Mechanical engineering


� Contats and marketing


Communication� Communication


� Legal advice


Step4


For the Step4 is not currently predictable


on the developments of the Step 2 and


industrialization of the project, in particular


through external partners.


Step3


For the Step3 will be mantained the


reinforcements and expansions where to


needs identified during the Step2. Actually


by approximately the 40%.
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project leader


and copywriter


Electronic devices


organization and communication


contributed while performing other parallelcontributed while performing other parallel


have to rielaborate the Team, allowing


scope of involvement, in the context of


predictable the staff needed, much will depend


and 3 and on how will be set the


particular what will be produced directly and


the Step 2 program, with the right


to make necessary. According to the


Actually we expect increasing the workforce
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16.0 – Contacts


For any information, insights request, request technical documentation, 


or just for a chat on the topic AIRBORNE WIND ENERGY please contact 


Marco Ghivarello.


GHIVA
Marco Ghivarello


Via Orbetello 36 


Tel +39 0112205774


Cell +39 3388005595


www.ghiprog.it


ghiva@ghiprog.it
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or just for a chat on the topic AIRBORNE WIND ENERGY please contact 
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KGM1KGM1


AIRBORNE WIND ENERGYAIRBORNE WIND ENERGY


PROJECT  OF


«AIRBORNE WIND ENERGY GENERATOR»


INSTITUTIONAL REPORTINSTITUTIONAL REPORT
DOC_K00


if the rope is long, the kite it will fly up







Kites
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Kites


always fly free in the sky,


to the delight of all, children and 


adults.


Without consuming energy.


Based on this principle we have 


developed our project


"Airborne Wind Energy".
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The transition to "green energy" will be


imposed for economic reasons, but also and


especially to limit the damage caused to the


The wind is a solar energy tank, whose speed
and consistency increase with altitude. The
“lift” of a surface that is affected, grows with
the square of its velocity.
On these theories are based now the
research in progress on wind energy of High
altitude or "AWE - Airborne Wind Energy".


The literature on this matter is now well-


established, recognized in academic circles,


especially to limit the damage caused to the


nature and toward the climate from the


extraction and use of fossil fuels.


established, recognized in academic circles,


and validated worldwide by studies,


prototypes, dissertations and scientific


investigations.
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The KGM1 project will be realized in four distinct steps


�Step 1 – Base design


�Step 2 – Design, development and the first prototype testing


�Step 3 – Refinement, implementation and testing of a second prototype


�Step 4 – Industrialization Project
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Onboard telemetry 900MHz
(IMU, GPS, barometer, etc) 


Ricevitore 
900MHz e 
convertito
re sui WI-


FI


(IMU, GPS, barometer, etc) 


Electronics mounted on the wing:
� ECU with IMU
� 900MHz radio with telemetry
� GPS Module
� Camera with radio 5.4GHz


Cella di carico + 
elettronica di 


lettura+ 
trasmissione WI-Fi 


sincronizzata (server 
NTP)


Router Wi-Fi


PC with data 
acquisition Sw and 
real-time processin
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Step 1 – Base design: completed.


Our team has done the necessary research and developed specific studies.


operational testing were made with real and recording telemetry flights, which


have provided us with valuable information to align the project parameters.have provided us with valuable information to align the project parameters.


In relation to this, we have also undertaken studies on different flight paths,


planning a "different YO-YO" cycle, one of the archetypes that substantially


differs from other projects under study.
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Flight Test


The flight tests were a "test bench" that allowed us to validate the logic of


KGM1 project. Much work you will have to do starting at Step 2, but we have


created and developed a telemetry system, a fundamental element consideringcreated and developed a telemetry system, a fundamental element considering


the importance of the physical simulation of highly non-linear subsystems,


difficult to simulate in calculation.







Step 2 – Design: to start.


For this stage we believe it will be appropriate to create a more organic


structure to the project. E 'therefore necessary to tie him to a productive entity


that financially supports, as well as regional funding, national or European, is a
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that financially supports, as well as regional funding, national or European, is a


leading brand with international credibility, it can set up and manage the


industrial architecture able to industrialize and market the project.


Step 2 technical provides :


�From ideas to "feasible concept“


� “Wing” prototype


� Software-Hardware


� tracking device


� Flight est


� Electronics upgrades


Step 2 management include:


� Entrepreneurial approach


� Partner e Investors


�Creating corporate plan


�Backstage documentation


�Communications setting


�Creation of the logo / brand� Electronics upgrades


� Full feasibility study


� Small generator prototype


�Creation of the logo / brand


�Patents


Step 3 and 4 : Even if have already sketched, it is premature to expose


them because may change depending on how it will evolve Step 2.







KGM1 born as an industrial robot, which in the final phase, will work in a


completely automated manner, act in the generation of electricity by pulling it


out by high-altitude winds through wings specially designed.
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It will look like "Ground jan - Monotethred" (ground generator with one single


cable) that the "active phase" of an alternating cycle, said "YO-YO", willcable) that the "active phase" of an alternating cycle, said "YO-YO", will


generate electricity from the wing traction, carrying the cable from a coaxial


drum to a motor-generator positioned on the ground.


And (only) with the energy accumulated inside, will pull down the wing,


rewinding the cable into the "passive phase".







Insights


For all further details with regard to KGM1 project please refer to the


technical reports, availables on request.
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Considering that the KGM1 project is under


development, all reports should be considered


as CONFIDENTIAL DOCUMENTS.


The project is covered by KGM1 COPYRIGHTThe project is covered by KGM1 COPYRIGHT


INTERNATIONAL, all rights are reserved and is


prohibited any form of disclosure to any level.







summary in conclusion


The Step1 we have achieved has fully confirmed the theories of our


project, as previously written, now it needs a "home" bigger, a
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project, as previously written, now it needs a "home" bigger, a


structure of a certain size in order to achieve the objective of creating


a prototype of small size, fully functional in order to go on the market


in a credible way and achieve the Airborne Wind Energy business.


We're going to face the stage perhaps more complex, namely the


search for public capital and partners, starting from a "gambling" with


a project yet to be proven, that asks an apparent strong funding for


starting. The world seems will spend 48 trillion dollars in the next two


decades for the energy market, must increasingly away from oil and


derivatives, "the game could be worth the candle" ...
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