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Introduction

The SAT Pradmap document provides the basis for future research
actions to achieve the vision of a SATS (Small Aircraft T ransport
System) that provides air taxi and scheduled ope rations using small
aircraft. SATS will satisfy customer needs, both related to passengers
and cargo.

The roadmap assumes that the small aircraft sector in Europe can benefit as much as
possible from research, technology integration and demonstration act  ions performed for
larger aircraft development and seamless mass passenger travel. Such actions are already
identified in the ACARE SRIA.

Based on the vision for SATS, the strategic issues are identified and enablers Ramethat a
technology roadmajis developed that indicates areas where future research should focus on. If such
actions are achieved, the European industry would be in the perfect position to capture a large part
of the world market for SATS aircraft whilst the European citizen wouéblgeto enjoy new efficient

and tailored services.

SAT roadmap stipulated that the research and innovation actions identified cannot be funded solely
by the industry. As a new sector in air transport is being developed, public support will be needed to
support research and innovation actions for this indusffe introduction of such a system will also
require some sort of stimulus involving public suppdkiready some experiments using existing
equipment is being supported by public funds.

Both nationa funding and European funding should be offered in a coordinated way to enable the
development of new IT systems that will enable the SATS system and enable new aircraft
development projects.
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Summary

The SAT technology roadmap identifies researchtandnology issues that need to be addressed in
the near future to enable the SAT system to become fully developed.

The SAT system will need to be supportedhimdern and newaircraft andan information network
to establish new business models for smailtift operations.The SAT system will cover airplane
operations ranging from 419 passengers for on demardar taxi (per seat on demandjransport as
well asscheduled air transport to regions in Europe with limited transport infrastructures.

The RTD roadap is based on the requirements coming from the demand estimates. The type of
demand determines the type of aircraft needed and #g®rvice modetequiredto develop the SAT
businesslit also addresses the need to have a fresh look at certification issues

New demands are translated into RTD needs.

The roadmap identifiesolutions needed in the 2020 and 2035 time frame. These solutions require
additional research. However the new research topics identified will be matched with already on
going and planné research to avoid overlaps. The resulting list of potential research topics will be
provided to the Europeaiommission and ACARE.
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1 The SAT Roadmajeneral

The SAT Roadmg@poject ams at delivering the following:

Definition of acommon visionof the small aircrafpassengerand cargaransport system for inter
regional mobilityfor on demand and scheduled air transport serviadth 4-19 seat aircraft

Design of ausiness caseompliant with the identified requiremas which describes the relations
U}vP 00 SZ *Ce*S u[* }u%}v vSeX

Risk Assessmerand cost/benefit performance} ( §Z ] v3](] Vv A «Ce*3 u[s }v %3X

Identification of theSAT requirementsn terms oftechnology needsand regulatory issuesto be
addresed.

Assessment afurrent capabilitiesversus the ATS demand.

Definition of aroadmap to fill the technology/regulatory/operational gaps between current
capabilities versus the requirements.

Disseminationactions and establishment of a stable and wetlognised network of stakeholders

This report defines the Technology roadmap for the future development of the SAT sytstewers
4 mainissues

An introduction into SAT system operations and the methodology used in the roadmap

The identification of th capabilities to enable the SAT vision over time. Two time frames are
considered: 2020 and 2035, in order to be in line with the new ACARE Strategic Research and
innovation Agenda.

The relationship between these capabilities and research topics.

The tranfation of the research topics into proposed research projects over time to enable
the SAT vision to be realized.

These proposed research projects will be matched witlgoimg and planned research and the final
recommendation for RTD projects avoiding amgrlaps will be published in the final report.
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2 The SAT Roadmap
2.1 Introduction

Different scenarios can be envisaged for the futlgaropean Transport System depending on many
factors (social needs, economy, fossil oil price and availability, envintameoncernsincluding
noise ancclimate change, political choices and stability).

A possible visionary European Transport System should be basedcastomer oriented, anen
environmentally sustainable, cost efficient, safe, seamlessiriednodal pasenger friendly system
aiming to ensure mobility and cohesion for the European citizens while enabling economic growth.

"D}E %o }%oo0 v PE § & }viu] ((op v u v u}E& u} Jo]SC Vv
studies suggest that the number of cars in therld will increase from around 700 million today to

more than 3 billion in 2050, creating serious sustainability problems unless there is a transition
towards lower and zer@mission vehicles and a different concept of mobility is introduitedn

environu v 0o0C (E] vCorimidnication from the European Commission. A sustainable future

for transport: towards an integrated, technolotgd and user friendly system. Brussels, 17 June

20009.

One future element of such an advanced transport systembsillransportation using small aircraft

and small/regional airportsassisted by anCT infrastructurglIntelligent Personalized Air Transport
System) This new transport mode will enable fast travel in areas of Europe where high speed trains
or traditional airline connections are unavailable asdbstitute road travel thusalleviaing road
congestion problems in a customeand environmentally friendly wayt will contribute to the goal

of enabling 4 hour door to door travel all over Europe.

2.2 What is theSmall Aircraft Transport System (SATS)?

SATS aimat the segment of the transport market that is not served by scheduled air transport or
high speed trains, which today results in a substantial need for road travel, to answer the specific
needs of busings privateand other users

The small aircraft transport mode céiti a gap,which exists between regul&urface Transporand
regular mas\ir Transport.

The challenge is to create a new mode of transport using small aiesaftell aslocal and rgional
airports enabling access to more communities in less time.

The main idea is to shift a part of passenger car &ips trucking(above 300 km) to small aircraft to
improve the efficiency oEuropeantransport, relieve the congestion on roads andishreduce the
environmental impactvhilst ensuring inter European door to door travel within 4 hours.

Taking into account the travel cost and the value of time saved by air travel, SATS will offer an
attractive alternative to travel by car for distancgieater than300 kilometers.
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The Small Aircraft Transporesponds to serious challenges for the transport systemspending
less time in travel and creating better conditions for traveling, while meeting the following
conditions compared to roadansport:

Use less energy,

Increase safety and security,

Increase seamless intermodal connectivity,
Reduce cost,

Reduce pollution,

Exploit more efficiently the existing infrastructure,

Deploy intelligent transport system to achieve efficiency and easyoivagservation service
and possibilities for sharing travel (per seat on demand).
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Apossible scenarim 2035for the use of small aircraft is illustrated bel¢accordingSAT Rdmp
D2.3 Analysis of the impact of each busisieasg

+100 movements a day
50-100 movements a day

20-50 movements a day

OO .

5-20 movements a day

The Small Aircraft Transport Systemnill use small 4 to 19 seat aircraipitially with a single
professionapilot and later on usingutomated control & guidance, flyin1C/ IFR operations, with
propulsion systems that are tailored to themissions, using the network of regional airports,
supported by appropriate ATMTC systems and amCT infrastructure (Information and
Communication Technologyd provide an easy reservation system and fmyat ondemand air
travelas well asmore effecive operational and administrative procedures.

SATS is different than business aircraft services or recreational flyipgovides much cheaper
services to customers than the normal business aviation. Recreational flying is normally not carried
out by professional pilots and has no objective to transport passengers or freight.

10
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2.3 The economics of SATS

The market analysis of the SAT roadmap project has showniritexjral travel costis the major
success factor for the SATS systémegral ravel costare dependent on the fares for air services

and the cost of time saved compared to travelling by other transport means. Furthermore the ease
of access to the system via advanced IT solutions is a determining factor. Other factors like the safety
and secuity perception and the external noise at regional airports are determining the success of
SATSs well

In general the demand for air transport is depending on 3 major factors: Development of GDP, fares
and frequency/ servideaccess In normal airline opetions the elasticity factors related to these
factors are 1.5;1 and 0,2. As SATS provides an alternative to other transport modes, the elasticity
factor for faresseems to béhigher than in other air transport related services.

The SAT roadmap analyshas shown that fares have a big impact aemand. It is therefore
essential that fares are kept to the minimum.

The illustration below is based on the business case using 4ostah enginedaircraft for air taxi
(on demand }ransportation.

The sensivity of demand versus fareas investigated by SAT Roadmap:

11
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The analysis shows that a fare reduction has the biggest impact on demand for transportation b
small piston engined aircraft which are assumed to cover an average distance of 3dMiKMan
partially be explained by the availability of alternative travel modes like @drs. type of SATS
operations over these distances will primarily be air tgperations.

Turboprop powered aircraft covdarger distances of on average 600KM and jets 900KM. These
aircraft seem to have a more stable customer baséch includes scheduled services

The analysis also showed that the success of a SATS tranpfiort is depending on the European
coverage and the number of airports that can be served by small aircraft as well as the total fleet
size of SATS aircraftustomers demand reliable and available transport services that are weather
independent and safeThe issue of empty leg trajectories is important. If fares are to be kept at an
attractive level, the average load factor needs to be 70% or highisrone of the challenges of the
SATS system: in order to be successful there needs to be economiegeabath in terms of demand

and in supply.

For understanding the interrelationship between the different parameters that determine the future
development of theSAT operations the following illustration may help:

12
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Detemining the farefor different types of aircrafare primarilythe profit margin ormally between
5-10%),Direct Operating Cost, the Indirect Operating Cost and theProductivity defined as speed,
capacity and annual usaga$ well as the loafhctor whichis depending on fleet size and number of
airports that can be served.

It is a well known fact that different definitions are used to determine direct and indirect operating
cost. In order to compare different data sources, DOC is defined in this repait aost related to
operating the aircraft ( both fixed and variable cost) , whilst indirect operating cost represent cost for
operating an airline, which include all indirect ground staff employed by an organisation, marketing
and sales as well as othgeneralorganizationatost.

Direct operating cost in this definition include the fuel cost, maintenance and spares, landing and
route fees, crew cost and training cost, insurance cost, aircraft related infrdste cost and capital
cost {nterest/depreciation or leasing cost).

Productivity is depending on aircraft speed, size and utilization. Aircraft flying at higher speed can
make more flights per day but use more fuel and thus there is a delicate balance between
productivity and cost increase. Biggarcraft are usually more productive than smaller aircraft. This

is one of the reasons why aircraft companies develop aircraft family concepts that allow the flexibility
to make the aircraftype grow as demand is increasing.

SATS cost estimation

As partof Work package one, the SATS team made an elaborate analysis wdlatet to 6 different
aircraft: single engined and twin engined piston aircraft: single and twin engined turboprogfairc
and one Very light jet as well as a small jet aircraft. Gese based on a 70% load factor single pilot
operations for single engined aircraft and alternative annual flight hours.

In this analysis DOC was defined as variable cost ( fuel, maintenance, fees and airport/ route charges,
crew) as well as fixed costiew, hangar, insurance, training) and capital cbslirect cost were

assumed to be 24% of the DO®or each aircraft type the cost were calculated depending on the
number of annual flight hours.

This resulted in the following table:

13
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The data showttat a higher utilisation of the aircraft results in lower cost as the fixed cost are

recovered over more flight hourgurthermore the bigger the aircraft and the higher the speed, the

lower the cost per passenger km.The analysis shows that single enggted aircraft are the most
expensive and can only lused in air taxi operations. The cost of larger turbo prop aircraft are
compatible to the cost of driving a luxury car.

Average cost per passenger per km can be derived from this table:

Annual flying hours

SAT Airplane
500hours 1000 hours 1500 hours
ACP1 1 1U60 1 iUoo pivotl
ACP2 Liual 1 iuoi 1 1uUio
ACT1 1 1UB0 Livoi iuio
ACT2 YUTR VD YVH
ACIL Piuvol Pivoi 1 1uUfod
ACR 11Udo L iuoi Livaet

Further analysifor reasons of comarisonon the datashowed that the relative impact of diffent
cost elements could be shown as follo(wgariable cost elements plus crew cost but excluding
capital cosiper flight hou):

SAT Airplane
Cost Average
ACP1 ACP2 | ACT1 | ACT2 ACJ1 ACJ 2
Fud 24% 36% 33% 36% 36% 42% 35%
Crew | 25% 14% 13% 9% 15% 11% 14%
Maint | 25% 29% | 26% | 25% 34% 28% 28%
Handle| 22% 17% 5% 12% 5% 7% 12%
Fees | 4% 4% 23% 18% 10% 11% 12%
Total P1iT | ) 616 ) 609 ) iXio6 iXio| | iX6io

This shows that the fuel and maintenance cost are major elements in the DOC whilst crew cost
become more relevant with twin pilot operations. Future research should focus on the all elements
of the DOC but the biggest gains can be achieved by reducing fuel, maintenance and fuel cost.
Compared to today the cost of ATC on board equipment may also increase depending on the rules
set by the Single European Sky. This will increase the capital costidpoit reduce the ATC fees

somewhat

14
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Validation

Information received from the Italian SA@ferator during the Italiamational workshopalsoshows
the composition of DOC, IOC and the effect of aircraft size and utilization on the cost of operations.
The® data were received from an aircraft operator.

To gain insight of the direct operating cost two aircraft types were investigated: the Cessna Caravan
(Turboprop , 9 paxand the DH Twin Ottefturbo prop 19 pax) Direct operating cost per howare
illustrated below:

The data show thdor small aircraft operations fuel and maintenance are the most dominant factors
in DOC.Maintenance cost are in this case much higher than in the SATS calcu(at&nhgaps due to
engine overhaul)Shown as a percentagd DOGn this casahe different elements can be shown as
follows:

Airplane
Cost
Cessna Caravan ( single engirf DH Twin Otter (twin engine)

Fuel 22% 27%
Crew 11% (single pilot) 10%
Maintenance 47% 43%
Handling 10% 11%
Fees 10% 9%

15
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The aircraft perator was kind enough to provide data on indirect operating cost as well. The
information received shows the following data

The data show that capital cost ( leasing) amdirect personnel including AOC case the most
dominant factors.To reduce apital cost, the acquisition cost of aircraft have to be reduced through
advanced design and manufacturing, lower certification cost and availability of risk sharing capital at
low interest rates.Direct operating cost constitute about 75% of the total ogiéng cost whilst
indirect operating cost represent 25% of the total.

The cost per passenger per km are compatible with the SATS data, keeping in mind that the Italian
calculations are based on 1800 flight hours per year.

Annual utilization of aircrafalso increases productivity as more passengers can be carried per year.
Increasing productivity can be accomplished by reducing turn around time and (near) all weather
operations. The Italian operator showed the effect of increasing the number of fligimtshfrom

1200 to 1800 per year. Assuming a 70% load factor and 50% more flight hours the number of
passengers transported increased by a factor of 1.5 as well.

16
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Cessna Caravamnd Twin Otter

1200 flights/year 1800 flights per year
Total costyear I IXTOIXPiIiX00TXdIl | iIXOTIOXKPIXITOXOII
Number of passengetyear(70% | 7.560 15.960 11.340/ 23.940
load factoron a one hour trip)
cost per passengdor aonehour | | i00U®MANSXTT | iATUTTL ) 60Xi0
trip

This simple calculation showhkat cost can be reduced by higher utilization and the use of larger
aircraft.

Targets

The analysis shows that SAT Roadmap should aim for a reduction in DOC, IOC and a high utilization
rate using the largest possible aircraft to keep the fare as low asiljes

The SAT Roadmap team aimsaatost reduction of at least 50% kywering the DOC by 38% and
IOC by 10%. Furthermore it aims at high aircraft utilization of 1500 to 1800 flight hours per year.

An indicative breakdown is provided below:

Cost Element 2035

DOC Engine related -/- 25%
Airframe related -1- 8%
Systems related -1-2%
Crew related -1- 3%

IOC Insurance -1- 1%
Leasing cost -[- 7%
Training -1-1%
Other -1-1%

17
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The relationship between the DOC and the technology roadmagpeahown in this qualitative
table:

DOC engine airframe systems crew fees
crew o ok

handling * * * *x

Certification

Duringseveral discussionria the project the issue of certification came up. general it is felt that
Europeancertification rules for novel small aircraft are not clear, require large number of complex
tests, allow subjective interpretation dfie rules and are derivatives of rules that were made up for
large airliners.Reference is made to the FAA regulatory framework which recognizes the SATS
transport mode and avoids overregulation. As an example single pilot operations in IMC conditions is
allowed in the U$ except for single pilot operations with single piston engined aircraft in IMC/Night
flying). In order to avoid certification to block innovation in aircraft design, flexible rules should be
adopted. lowering the cost of certification dnhe time for certification is seen as essential.

It was also mentioned that there is little transfer of know how within the European aeronautics
community, that low cost testing facilities may not be sufficiently available and that testing facilities
are not always certified to performappropriate testing. SAT Roadmap advises to look into the issue,
not just by identifying DOA and MOA capabilities but also to identify qualifications for testing
capabilities.

18
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3 The technology roadmap

The 7 FP SARoadmap projecsetsout a technology roadmap projecting the necessary research
activities for the implementation and maintaining SATS in Eurbeehnology challengabkat will re-
ceive extra attention arethe aircraft configurationsand propulsion eftiency, all weather opera
tions, single piloand autonated operations,maintenancenoise and emission reduction, safety and
security, cabin comfort as well as regntric IT systems to support differeaperatingmodels.

SATS development should be gakto SESAR ensuring compatibility with the SWIM environment of
SESAR. Additionally the roadmap will also address future regulation necessary to fulfil the pre
defined set of requirementsThe roadmapmay incorporate technologies that are already being
deweloped for larger aircraft. The Roadmap will be matched in3#dproject against already on
going or planned research so that overlaps can be avoided in the final recommendation to the
EuiopeanCommission and ACARE.

The overview of ongoing and alreadyaphed research was derived from different sources, one of
these being the analysis done by IATA to predict the reduction of CO2 emissions by avettion.

19
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3.1 Methodology

Havingagreed on avision,nextthe challenges, futursolutionsmust be identiied. From that the
technology roadmap can be developed, keeping in mind that the SAT roadmap covers the period up
to 2035.

SAT Roadmap wants to determine what actions are needed to enable the successful implementation
of small aircraft operations in commaal aviation. By breaking down the different elemetite SAT
roadmap can identify actions needed.

These parameters can be broken down as illustrated below, taking the minimum crew as an example.

The SAT roadmap identifiehe solutions

for future products,
operations and
enablers

The analysis shows the technology areas that need to addressed to enable the SAT system. This will
be matched with already on going and planned research to see where additional reseagelasin

In short:

The titure SATsystem and its componentseed to be very cost effective, time effective, safe and
secure, green , customer oriented and fit into multi modal transportation systems.

20
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If the European aircraft industry wants to competehwiJS and other companies, it needs to develop
more advanced products than the competitors. If a 40% market share is envisaged, the European
small aircrafindustry needs talevelop step change technologies.

New aircraft need to cover a wide spectrum afse: covering traditional take off and landing,
rotorcraft, advanced QVTOL and QSTOL configurations etc. The basic characteristicseaiihtpe s
capacity of 40 19, cruising speedrpom 300 to 800 km/h) , range (fro800to 2000 km) and takeoff
and landng performance adapted to SATS airpa@md vertiport network.

In many cases the small aircraft operations are more advanced than regular airliner operations.
Therefore the technology needed for small aircraft cannot just rely only on developmentsder la
aircraft. Specific research and integration as well as demonstration activities are needed to enable
the European aircraft industry to develop these new aircrafthe IT systems that will support the
deployment of the SATS system will also requireaesh and innovation activities.

Enabling conditions need to change if the SAT transportation system is to be a sDesedsping a

new transport mode will require risk sharing funding methods. Besides the SATS industry in Europe is
too small to engageni the substantial RTD and innovation efforts needed. Some form blicpu
support as in the USA is needed to stimulate research and innov&@esides research, certification

rules need to be adapted and a new cost and time effective certification pravesds to be
implemented.

3.2 Metric analysis

A. Product technologies
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Challenges for futurproductsare:

A.1 Highly cost efficientLow (In)Direct Operation Cost and high productivity.
This can be divided into the followimiements
Operating cost:

reduction of fuel usage through weight savings ( structures, materials, equipment), low drag
and improved lift as well as improved engine performaandadaptive morphing structures

reduction of crew cost through single pilot e@tions, pilotlessaircraft using remote pilots
(PPlane concept) dotally automatedaircraft;

reduction ofdepreciation due to low manufacturing cost cost effectivecertification and
large series production based on aircraft family concepts as wethaslardzation.

certification based on appropriatstandards New certification procedures resulting in a 50%
reduction in time and cost of certification.

reduction of maintenance costby avoiding unscheduled maintenance, longer maintenance
intervals, drcraft selfhealing and selfreconfigurationand maintenance free systems: on
board monitoring via low cost HUMS

reductionof feesfor airports (ising small airports without any ground facilities), limited ATM
servicegeduction of insurance cost and taxe

advanced, Hbased reservation systems that ensuhégh load factorsand thus high
frequenciesof flight

no orlimited cabin crewfor scheduled services and very limited ground support

Optimized payload and speed as wellragh utilization per aircraf :

near all weather operations; appropriate ice protection and gust alleviagiothshort turn
around times

door to door delivery usingdvanced configurations
increasedspeedover the current generation of aircraft
increaseccapacityon thick routes tlanks to air taxi model of operations

Reduction of Direct operating cost, indirect operating cost and productivity:The product
achievements can be identified over timgnote: the red blocks indicate a smWer from RTD for
large airliners)
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A.2 Green

Under this heading a number of issues need attention:

32

designfor green aircrafand replacetoxic or environmentally harmful materials

low noiseoperation ( CDA, curved approaches, steep takeand approach etc.)

low source noisq for conventional aircraft, VTOL and STOL): noise shielding

ultra efficientengines

alternative fuels and power sourcegincluding hybrid solutions, fuel cells andagatells)
recycling and reuse collection of rare raw materials

retrofits as provision for in the design
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B. OperationTechrologies

B.1 Highly time efficient
This can be achieved by :

using regionadirports, vertiports, cityportsetc. without ground based navigation
equipment

advancedyround operations systemsadvanced runway managementssyms

cost efficientair traffic managementllowing direct routings and the missions of a variety
of different aircraft

advanced automategself)separationmanagement

onboard systemghat cope with new ATC

redesigned airspacallowing different airspacasers to operate at the same time
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B.2 Customer oriented

36

quick boarding, deplaning and refueling: streamlined and automated passenger handling
advancedit-based reservation systemsased on new business models

plug and play custoreation concepts

an IT basetbooking systenthat will allow timely bookings and on time and delay free
flights, based on internet broker functions

personalized deliverypf passengers and goods: novel car¢gnps enabling door to door
delivery

seamless traveby connecting flight data with other airspace users and ground
transportation to achieve inter modal transport

24/7 operations

Integration of different typesof traffic at airports: landside and airsitierminals

cabin environment based on the level of services requirecbfmectivity)
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B.3 Multi modal transport systems

SATSwill be part of a new interradal transport systems for passengeand freight. The aim is the
development of customer oriented intermodal {Tand social media based travel management
advisory tools that enable unbiased mobility choices, handle disruptions while travelling and respond

to crisis management

37



D3.1 TheROADMAP for technology development forSmall Air Transpor t System

Document NumbelSAT-Rdmp-D3_1-Roadmapv5.2

C. Enabling conditions

C.1 Safe and secure

The following issues need to be addressed:

38

appropriate pilot training

redundanton board systems; simple to fly aircraft

flight data telemetry

hazard avaance systems on board and avoidance of loss of control and pilot friendly
aircraft handling characteristics

advancechuman centereddesign

emergencylanding systems (parachutes etc)

crashworthinessf fuselage structures, to increase survivability andiuee injuries
passenger airbags amdashworthy seats

adequate on board equipment

improved passenger and luggage screening; fast track services

cyber war hardened I'Bystems and avionics and datalinks

auto recovery systemandanti manpads systems
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C.2 Other enablers

establish an industrial master plan for aircraft development and production, service and
MRO

make sue there is appropriate RTD capability and facilities available in europe

ensure adequate funding for RTD

ensure adequate staffing is available and proper education is available
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4 Recommendatios for future research actions

This chapter identifies future research topics for the development of the SATS system.

In order to identify these RTD topics some assumptions were made, based on the taxonomy included
in the annex:

1. The recommendations in theew SRIA ( Strategic Research and Innovation Agenda) of the
new ACARE are followed up. That means that RTD actions are started in the following
domainse.qg:

a. Multimodal seamless transport chains
b. Modeling of future passenger demand

c. Better understanding orhie effect of aviation on the atmosphere and understanding the
impact of noise

Improved certification procedures

RTD ranging from TRL level 1 to 6 is performed, including large scale demonswations
all relevant aircraft technologies

f. An adequate RTD bas®luding testing facilities and infrastructures is maintained
2. There is ongoing and incremental improvement of knowledge in the relevant domains like
aerodynamics, aerelasticity, aereacoustics, propulsionnaterials, construction, avionics,

systems, ATMand airport development. It is understood that these activities are primarily
focused on the development of large airliners and rotorcesf well as business aviation.

3. The knowledge gained in the$€TDactivities are accessible for the SATS communigo A
generic test facilities like wind tunnels and IT networks are open for the SATS stakeholders.

RTD actions are thus focused on novel developments in the domain of SATS products, operations and
enablers.

We have identified the following domains wheredittbnal RTD actions are needed:

Configurations

Advanced structures, manufacturing and coatings
Advanced propulsion and alternative power sources
Automation

Cabin equipment and connectivity

Safety and security for SATS, emergencies

Training

ATM/ATC

Groundinfrastructures and nodal points

© o NGk ONPRE

10. Maintenance
11. Business models for SATS
12.IT systems to enable multimodal transport and SATS usage

In each of these domains RTD activities are identified. These are based on the maturity of the RTD
actions and the metrics f&2020 and 2035.
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SAT Roadmap already indicated in the Brussels scene that there is a need to demamsti@ieon
2020se\eral technology issues with regard to the SATS development.
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