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. Camelina Oiliseed -~ .

Renewable feedstock for biofuels and jet fuel of second generation
and rediscovered oilseed crop with a variety of potential uses

CasusOileou




Overview

Camelina sativa is robust, unpretentious and frugal
in relation to climate and soil quality. It is not neces-
sary to fertilize for cultivation of Camelina and it has
a high resistance to frost and dryness. Moreover, the
plant is also less susceptible to diseases and pests.
Shortly: Camelina is ideal for cultivation without us-
ing agricultural chemicals. The life cycle assessment of
Camelina oil is much better than that of rapeseed oil. An
amplified usage of Camelina oil would increase the im-
age of the plant oil, because Camelina can be well com-
bined with organic farming, in contrast to rapeseed. The
technical properties of Camelina oil as an energy source
can be optimized — although today Camelina oil already
exceeds rapeseed oil at least in one quality: it is more
liquid (solidification temperature is - 11 to - 18 °C) and
therefore it is often mixed with rapeseed oil in winter.

The oil content of Camelina seeds is between 30-45%,
whereby a large part of which consists of unsaturat-
ed fatty acids (especially omega -3, but also omega
- 6 fatty acids). For this reason, Camelina sativa oil is
used by leading cosmetics and perfumery manufac-
turers as well as by producers of organic cosmetics.

Last but not least: Camelina oil as aircraft tanking oil is not
new, itwastried outinthe40’sand 50’sinthe Sovietairand
space crafts. That’s why Camelina was the most important
ingredient in the production of jet fuel. Different airlines
today also put their focus on Camelina nowadays. The
U.S. armed forces order big special financial program for
activities with camelina. Since July 2011, Lufthansa is us-
ing Camelina as an additional fuel component in aviation.

Key data for Camelina

o Camelina can improve the productiv-
ity and value of low-rainfall, non-irrigated
wheat farms by replacing summer fallow
rotations.

J Camelina oil can be processed into
HRJ fuel as a drop-in jet fuel that fits into
conventional petroleum infrastructure, to
reduce biofuel transportation costs and im-
proving biofuel economics and renewable
energy profitability.

J Camelina has potential to be a large-
scale and low-cost, sustainable biofuel feed-
stock for both biodiesel and aviation end
markets

J There are opportunities to add value
and generate profits at nearly every link in
the farm to fuel Camelina supply chain

J With careful planning, consideration
of risks, and insight into Camelina mar-
ket growth rates and forecasts, Camelina
presents many possible business opportu-
nities, including opportunities to generate
additional farm revenues and create renew-
able energy jobs.
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Some words to company Camelina Sustainable Qil Project (CASUS OIL Project)
CASUS OIL Project, was established October 2011 as the specific purpose for
cultivation in Russia and commercial exploitation of camelina sativa products —
oil, press cake and crushed meal in EU on contract basis.2012 CASUS OIL Project
founded a joint venture in Russia with just the same aim of cultivating and com-
mercially exploiting camelina sativa products.

Particular qualifications of the project partners: CASUS OIL Project — provides
know-how in the field of market economy and is able to market camelina sativa
products in the respective areas. CASUS OIL Project attracts scientific institutions
and establishments subject selection and development of new varieties of oilseeds, buyout will apply to renewable
energy of future.

The founding members of CASUS OIL Project — provide knowledge and the necessary skills for international cooper-
ation (language skills, knowledge of the countries concerned, intercultural skills for dealing with business partners
from Eastern Europe, contacts and the ability to create networks).

Russian Partner — provides the technical know-how in the field of primary
processing renewable raw materials, particularly oilseeds as local project
partner with the necessary contacts to future contract farmers and agro-
holdings. It disposes of suitable agricultural areas for the potential cultivation
of camelina sativa.




1. Product description

Utilization of camelina sativa products
in Russia and the EU:

a) Production of jet fuel for
aircraft

b) Production of biodiesel

c) Production of lubricants

o)) Chemical industry —
production of paint and varnish

e) In smaller amounts in the
cosmetics and feed industry
(presscake and crushed meal)

Point a) is particularly promising, since
for aviation purposes large quantities
of products have to be purchased.
Apart from that, at the beginning of
2012 a new EU Directive under the
EU Emissions Trading System (EU ETS)
came into effect, obliging airlines to re-
duce their greenhouse gas emissions.

Research in the field of renewable raw
materials for the production of second
generation biofuels is promoted very
intensively at the moment, and the
possible applications of camelina sati-
va oil are very versatile.

2. Cultivation methods

Sowing: Casus oil has the know-how about cultivation methods and disposes
of the necessary seeds to make it possible to sow twice a year — in winter and
in summer. The optimum sowing period in the Middle Volga Region is from 26
April to 10 May for summer camelina and from 25 August to 20 September for
winter camelina.

Standard amount of seeds for drilling is 8 million germinable seeds per hectare
(6-7-8 kg/ha). Harvest: winter camelina — June; summer camelina — July
Average yield of crops per ha: 2,0 - 2, 5 t with an oilcontent from 35 - 42%

3. Background: environmental policies and market economy

The demand for renewable raw materials in the industry and the energy sector
is growing. Directives on the sustainability of renewable raw materials on EU
level and in Germany have come into effect (EU-Directive 2008/101/EG, EU-
Directive 2009/28/EG and German Directive on the demands for a sustainable
production of transport biofuels).

3.1 Sustainable cultivation of camelina sativa in Russia
Russia has the potential to provide areas for agricultural use according to the
categorization on sustainable crop production. During the first project phase,
camelina sativa is planted as monoculture. The aim of the project is to imple-
ment intercropping in the course of the stabilization of JV business activities.
e Intercropping: coproduction of vegetable oil and food products
on the same areas.
e Catch cropping: cultivation on aras temporarily out of use
(for example during winter time). Camelina sativa can be grown
as summer or winter crop.
e Cultivation on areas which are not or not particularly suitable for the
production of food (for example areas susceptible to erosion
or lesser fertile areas).



The area in the Middle Volga Region, according to the Russian definition, is considered
an “agricultural risk area”, since it is susceptible to little precipitation and spring floods.
Apart from the fact that the area’s suitability for agriculture is rather low, camelina sativa
is a crop plant which can be easily cultivated here. Growing camelina sativa in the Middle
Volga Region does not lead to a misuse of agricultural areas. The ecologically sustainable
use of agricultural areas is also the aim of the regional and national authorities of the
Russian Federation. The reactivation of agricultural use is another aim of the regional
and national agricultural authorities of the Russian Federation, which pay attention to a
reactivation of areas according to their soil characteristics and suitability for agriculture.

What we can offer you:

Supply of ISCC-EU certified Camelina oil for biofuels or for use in other industries and
supply of Camelina press cake for animal feed. On the basis of preliminary agreements
and the cultivation by our contract farmers and processing partners.

For the realization of the project opportunities in Russia are very good. Russia has 35 mil-
lion hectares follow land, which has to be brought back into the rotation. We are looking for
free capital for developing our plans to crop camelina seed in Russia, to produce camelina
oil and deliver camelina oil to EU and other markts.

Our company plans to tap this market in Russia and Kasachstan
largely, with a vision to bring camelina oil to Europe for using
in the production of kerosene in the next 2-3 years.




The cost of our strategy for de-
veloping in the next 3-5 years
is 20-30 Mio. Euro. We would
be the first company in Europe,
which has biggest potential and
opportunity to build up cameli-
na market in Russia and Europe.

Resume: We are looking for
50-80 Mio Euro funding or free
capital for the development of
a global project as production
of camelina oil and camelina
jet fuel in Russia in the next 10
years.




Air travel is more biobased: Lufthansa will
test Gevo’s isobutanol-derived jet fuel

24 April 2014 11 Bioeconomista Economy, Europa, Worldbiofuels, Gevo, isobutanol, Jet Fuel,
Lufthansa
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Air travel is more bio-based. Gevo, Inc., the world’s only commercial producer of renewable
isobutanol, announced last Tuesday that it has come to an agreement with Lufthansa to
evaluate Gevo’s renewable jet fuel with the goal of approving Gevo’s alcohol-to-jet fuel
(ATJ) for commercial aviation use. Lufthansa’s testing is being supported through work with
the European Commission.

“ATJ, like the Fischer-Tropsch pathway, has the potential to use lignocellulosic waste as
feedstock, but promises to do so at less cost than Fischer-Tropsch,” said Alexander Zschocke,
Lufthansa Group Senior Manager Aviation Biofuels. Lufthansa is a leader in the marketplace
for alternative fuels. “By using isobutanol as a renewable raw material for producing jet fuel,
the resulting jet fuel has the mixtures of molecules typical of petro-based jet fuel making it
directly compatible with engines and infrastructure. Renewable jet embodies the potential of
cleaner, greener, and as we scale up, cost competitive drop-in fuels,” said Patrick Gruber,
Gevo’s chief executive officer.



“We greatly appreciate Lufthansa’s and the European Commission’s support of this effort.
Through initiatives like this, the commercial airlines are seeking to prove out ATJ and move it
towards commercialization. ATJ from Gevo’s isobutanol is a clean burning, homegrown,
drop-in jet fuel, and we have a potential route to deliver aviation biofuels at scale and at
competitive cost.” Gevo’s patented ATJ fuel is truly a drop-in fuel, designed to be fully
compliant with aviation fuel specifications and provide equal performance, including fit-for-
purpose properties. Gevo is a leading renewable chemicals and next-generation biofuels
company. Gevo’s patent-protected, capital-light business model converts existing ethanol
plants into bio-refineries to make isobutanol. This versatile chemical can be directly
integrated into existing chemical and fuel products to deliver environmental and economic
benefits. Gevo has executed initial commercial-scale production runs at its isobutanol facility
in Luverne, Minnesota, constructed in conjunction with ICM, a leading provider of
proprietary ethanol process technology.

The airlines are looking with great attention to the use of biofuels. Lufthansa is not the only
one. KLM began to test flights using biofuels in 2009. On 23 November 2009, the Dutch
company operated the world’s first demonstration flight with passengers on board using
biofuel. On this flight, one engine ran on a mix of 50% biofuel made from camelina
(huttentut). On 29 June 2011, this was followed by the first commercial flight on biokerosene
from Amsterdam to Paris with 171 passengers on board. The biokerosene used on this flight
was made from recycled cooking oil supplied by SkyNRG. In September a series of flights
were operated on this route.

The aviation industry, policy-makers and producers of agrarian commodities view agrofuels
as the solution to growth of the sector. They plan to use about two million tonnes of bio-
kerosene per year by 2020 in Europe, compared to almost none now. This means that about
three percent of all the kerosene in Europe could be bio-kerosene by 2020.“Our ambition is to
fly with 1 percent of bio-kerosene by 2015,” said Camiel Eurlings, KLM corporate director.
“That may seem like nothing at all, but I can tell you that this a big step within the world of
the aviation industry.”

Total and Amyris bio-based jet fuel ready
for use in commercial aviation

2 July 2014 1l Bioeconomista Economy, Europa, WorldAmyris, aviation, bioeconomy, Jet
Fuel, Total
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Total's headquarter
in Paris

Total, one of the world’s leading energy companies, and Amyris, an industrial bioscience
company, begin to prepare to market a drop in jet fuel that contains up to 10% blends of
renewable farnesane. This new jet fuel blend meets the rigorous performance requirements set
for Jet A/A-1 fuel used by the global commercial aviation industry.

“The ability of this renewable jet fuel to meet the criteria in the definitive standard for use in
commercial aviation is a significant milestone in the ongoing collaboration between Amyris
and Total. It unleashes the potential of our renewable jet fuel for the commercial aviation
market”, said Philippe Boisseau, Member of the Executive Committee of Total, President of
Marketing & Services and New Energies divisions.

According to the French manager, “the introduction of our green fuel for the commercial
aviation industry has the potential to lead to a meaningful reduction of greenhouse gas
emissions with strong performance. As one of the world’s biggest suppliers of aviation fuel,
one of Total’s objectives is to make breakthrough jet fuel solutions widely available to its
airline customers, supporting their quest to meet high sustainability objectives.”

The revised standard, D7566, developed by ASTM (American Society for Testing and
Materials) Committee on Petroleum Products, Liquid Fuels, and Lubricants, now includes the
use of renewable farnesane as a blending component in jet fuels for commercial aviation. This
latest version of ASTM D7566, Standard Specification for Aviation Turbine Fuel Containing
Synthesized Hydrocarbons, will allow a biomass-based renewable jet fuel, as developed by
Amyris and Total, to support the commercial airliners’ goal of reducing greenhouse gas
emissions.

“Conformance to ASTM D7566 enables us to advance our ongoing discussions with several
of the major international airlines seeking to fly commercial flights with renewable fuels
capable of reducing emissions and improving performance,” said John Melo, President &
Chief Executive Officer of Amyris.



“With our partner Total, we are paving the way for a new era for the aviation industry by
providing a drop-in, low carbon jet fuel solution that will support the sustainability and
environmental goals set by the industry without compromising performance. Achieving
conformance to this standard in record time is a credit to the disruptive potential of our
technology and the commitment of the global aviation industry to support innovative
solutions,” Melo concluded.

The ASTM standard involved an end-to-end evaluation program to verify and ensure that the
renewable jet fuel product is compatible with aircraft and engine components and systems. In
collaboration with key stakeholders of the aviation community, Amyris and Total conducted a
thorough test program, from the investigation of key fuel properties to evaluation of
performance at scale including multiple engine and flight tests. This renewable fuel meets jet
fuel strict specifications and bears favorable properties such as low freezing point, high
thermostability and high net heat of combustion. The Brazilian fuels regulator, ANP, has
indicated it will include this renewable fuel as option among the other alternative aviation
fuels already allowed in the national specification.

As part of their ongoing collaboration since 2011, Amyris and Total have also worked to

ensure that the fuel be produced sustainably. Earlier this year, the Roundtable on Sustainable
Biomaterials (RSB)’s certified Amyris’s first farnesene production facility in Brazil.

Amyris aims at becoming a great player in
the bioeconomy. Together with Firmenich
and Total

6 January 2014 1l Bioeconomista Economy, Europa, WorldAmyris, bio-based economy,
bioeconomy, biofuels, biorefinery, Firmenich, industrial biotechnology, Jet Fuel, Total
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Bill and Melinda Gates: their Foundation supported the start-up of Amyris in 2005

The US biotech company Amyris aims at becoming a great player in the world bioeconomy.
Founded in 2003 in the San Francisco Bay Area by a group of scientists at the University of
California, Berkeley, Amyris — as anticipated during its prior quarter results call — has begun
the production of its first fragrance oil at a specialty contract manufacturing facility. In 2014,
building on the successful results of its initial fragrance oil production and based on feedback
from its partner, Amyris plans to also produce this fragrance oil at its own Brotas production
facility. The Brotas biorefinery currently produces Biofene, Amyris’s brand of farnesene, a
renewable hydrocarbon used for a range of applications. Following planned improvements to
the Brotas plant in early 2014, Amyris expects to be able to produce both Biofene and a range
of other fermentation products, including its fragrance oils, at the plant.

This announcement follows the one of last December, when Amyris announced together with
the French oil giant Total the formation of Total Amyris Biosolutions, a 50-50 joint venture
that will produce market renewable diesel and jet fuel.

“We have produced our first fragrance oil for our partner Firmenich who will use it in its own
formulations as well as supply it to some of its key customers. With the knowledge we have
gained from successful scale-up runs, we plan to make modifications to our Brotas plant early
next year that will allow us to produce this fragrance oil at our own facility. We believe this
will help us increase volumes and lower our production costs, as well give us the flexibility to
produce multiple products to maximize the overall efficiency of our Brotas operation,”
concluded Melo.

“Amyris has proven it can produce at scale our first collaboration fragrance molecule using its
innovative technology. This technology will enable Firmenich to make differentiated perfume
creations with unique renewable ingredients. Our clients expect reliability of supply, cost
innovation and olfactive differentiation, all of which we think the move to Brotas will help
support,” said Boet Brinkgreve, Group Vice president, Ingredients at Firmenich.



Earlier last year, Amyris announced an expansion of its collaboration with Firmenich, with
commercialization of its first fragrance molecule targeted for early 2014. The two companies
continue to collaborate on additional molecules that Firmenich can market in the flavors and
fragrances market. As detailed previously, the parties will share in the economic value derived
from the sale of these ingredients.

As already said, last December Amyris and Total announced the formation of Total Amyris
Biosolutions, a 50-50 joint venture that now holds exclusive rights and a license under
Amyris’s intellectual property to produce and market renewable diesel and jet fuel from
Amyris’s renewable farnesene. Total is Amyris’s largest investor, holding approximately 18%
of its outstanding common stock, and is deeply committed to the development of next-
generation renewable fuels from biomass.

“The joint-venture Total Amyris Biosolutions is a first step towards the commercialization of
our renewable diesel and jet fuels. We are in the phase of scaling-up the industrial process and
we expect to start commercialization within the next few years, once our joint research and
development goals are met,” said Philippe Boisseau, President, Marketing & Services and
New Energies, and a member of Total’s Executive Committee. “As far as commercialization
is concerned, the new joint-venture will benefit from the know-how and customer access of
Total, which operates in more than 130 countries and is aiming to become a key supplier in
renewable fuels,” Boisseau added.

“The formation of this joint venture, anticipated by our streamlined collaboration agreement
signed in 2012, paves the way for us to initiate our fuels commercialization efforts globally,
building on Amyris experience with renewable diesel in Brazil and the growing demand for
lower-emission jet fuels worldwide,” said John Melo, President & Ceo of Amyris, Inc. “Total
has been a strategic partner for Amyris for the last three years and a model of how global
companies can leverage our inspired science to deliver sustainable solutions for a growing
world,” Melo added.

Amyris has developed advanced microbial engineering and screening technologies that
modify the way microorganisms process sugars. The company based in California is using
this industrial synthetic biology platform to design microbes, primarily yeast, and use them as
living factories in established fermentation processes to convert plant-sourced sugars into
renewable chemical and transportation fuel products.

This technology may help make it possible for producers to blend renewable hydrocarbons
produced from sustainable biomass and organic waste into conventional fuel, in significant

proportions. Renewable fuels developed by Total and Amyris may deliver energy density and
engine performance comparable to the best petroleum fuels.

Sustainable biofuels from Hawaii for
Alaska Airlines

25 July 2013 1l Bioeconomista Economy, WorldAlaska Airlines, bioeconomy, biofuels,
Hawaii Bioenerqgy
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Alaska Airlines: flight to Honolulu

Alaska Airlines, a subsidiary of Alaska Air Group, and Hawaii BioEnergy LLC announced
yesterday they have signed an agreement for the carrier to purchase sustainable biofuel for its
aircraft. Founded in 2006, Hawaii BioEnergy is a consortium of three of Hawaii’s largest
landowners (Kamehameha Schools, Grove Farm Company Inc., and Maui Land & Pineapple
Inc.) and three venture capital companies who plan to use locally grown feedstocks to produce
biofuels.

Alaska Airlines is Hawaii BioEnergy’s second customer, and the first airline to sign a
contract. Hawaiian Electric Co. previously announced it had agreed to purchase 10 million
gallons of fuel a year from Hawaii BioEnergy for power generation to the state, pending
approval by the Hawaii Public Utilities Commission. Hawaii BioEnergy will ramp up
production of the sustainable fuels within five years of regulatory approval, allowing Alaska
Airlines to begin procuring sustainable jet fuel for its Hawaii flights possibly as soon as fall
2018.

“We are pleased to be partnering with Hawaii BioEnergy to encourage the production and
commercial distribution of sustainable fuels,” said Keith Loveless, Alaska Air Group’s
executive vice president and general counsel. “Beyond the environmental advantages, it
improves the fuel supply integrity in the state of Hawaii, which will allow for the further
growth of our airline operations throughout the Islands.”

“Alaska Airlines shares our goals of environmental responsibility and our commitment to
sustainable, local energy production,” said Joel Matsunaga, executive vice president and chief



operating officer of Hawaii BioEnergy. “The development and commercialization of local,
renewable energy is of critical importance to Hawaii, given the state imports 95 percent of its
energy needs. Use of locally grown feedstocks for biofuel production will

improve Hawaii’s energy sustainability and security while creating jobs in our communities.”

The feedstock for the biofuel is anticipated to be woody biomass-based and will be consistent
with the sustainability criteria established by the Roundtable for Sustainable Biofuels, an
international multi-stakeholder initiative concerned with ensuring the sustainability of
biomass production and processing.

Alaska Airlines has reduced its carbon footprint intensity by 30 percent (measured by revenue

passenger miles) since 2004. In 2011, Alaska Airlines and Horizon Air were the first domestic
airlines to fly multiple passenger flights powered by a biofuel blend.

Audi partners with Global Bioenergies on
drop-in biofuel

24 January 2014 Il Bioeconomista Economy, EuropaAudi, bioeconomy, biofuels, Global
Bioenergies, renewable resources
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Headquarter of Audi in Ingolstadt (Germany)

Global Bioenergies, a French company that is developing a process to convert renewable
resources into hydrocarbons through fermentation, announces the signature of a collaboration
with the German car-manufacturer Audi on the development of isobutene-derived isooctane, a
high performance biofuel for gasoline engines.

Global Bioenergies, a NYSE Alternext Paris listed company, is a pioneer in the development
of processes for the direct and cost-efficient transformation of renewable resources into light
olefins, the key building blocks of the petrochemical industry. Its most advanced program
consists in the production of bio-isobutene, a molecule with multiple applications, one of
which allows its transformation into isooctane, the gold standard for gasoline engines (octane
number 100). As a 100% drop-in fuel, it can be used in any blending ratio with all standard
fuels for gasoline motors. It does not present the drawbacks associated with alcohol-based
biofuels such as ethanol or isobutanol which lead to limited blending ratios and lower mileage
per liter.

Audi, the world’s second-biggest maker of luxury cars (the first is another German company:
BMW), is a frontrunner at implementing sustainable solutions for all aspects directly linked to
its products. Three parameters are key to Audi in pushing forward the development of new
biofuels: the quality of the fuel to ensure optimal compatibility with its engines, the
environmental footprint in particular regarding CO2 emissions and the requirement to use
feedstock not in competition with eatable resources.

Thomas Buhl, Head of Business Development at Global Bioenergies comments: “We had
recently announced the start of our pre-commercial pilot phase at the Fraunhofer CBP in
Leuna allowing obtaining high-purity isobutene which can be used for different applications.
One crucial point of our collaboration with Audi will consist in supplying them with isooctane



derived from our isobutene to be produced at that pilot. Furthermore, the collaboration with
Audi will enable us to emphasize even more the usage of sustainable feedstock.”

During the two-year collaboration, this agreement also foresees the possibility for Audi
to acquire shares of Global Bioenergies corresponding to less than 2% of its capital.

KLM: first flight on biofuels to New
York City

11 March 2013 Il Bioeconomista Economy, Europa, Worldbiofuels, flight, KIm
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After a series of flights between Schiphol and
Paris, Dutch airlines KLM operated its first transatlantic flight on used cooking oil to New
York City. The company announced late last week that Thursday’s Flight KL642 flight from
John F. Kennedy Airport to Schiphol was made using biofuel, and confirmed the weekly
flight will now continue to use the biofuel. The flight between Amsterdam and New York is
scheduled to fly every Thursday in the coming 25 weeks.

The Dutch company began to test flights using biofuels in 2009. KLM started with 200 flights
between Amsterdam and Paris. Last year, KLM operated its first intercontinental flight on
used cooking oil to Rio de Janeiro. On 23 November 2009, KLM operated the world’s first
demonstration flight with passengers on board using biofuel. On this flight, one engine ran on
a mix of 50% biofuel made from camelina (huttentut). On 29 June 2011, this was followed by
the first commercial flight on biokerosene from Amsterdam to Paris with 171 passengers on
board. The biokerosene used on this flight was made from recycled cooking oil supplied by
SKkyNRG. In September a series of flights were operated on this route. With these flights
KLM is demonstrating more sustainable operations really are possible.

The aviation industry, policy-makers and producers of agrarian commodities view agrofuels
as the solution to growth of the sector. They plan to use about two million tonnes of bio-
kerosene per year by 2020 in Europe, compared to almost none now. This means that about



three percent of all the kerosene in Europe could be bio-kerosene by 2020.

“Our ambition is to fly with 1 percent of bio-kerosene by 2015,” said Camiel Eurlings, KLM
corporate director. “That may seem like nothing at all, but I can tell you that this a big step
within the world of the aviation industry.”

KLM - says a company’s note — believes flying should be made more sustainable. Despite the
economic challenges, KLM is striving on all fronts to reduce its impact on the climate. CO2
reduction and — efficiency are key in this regard. Thanks to fleet renewal and a dynamic fuel-
reduction programme, KLM has gained a place among the industry leaders. The aim of the air
transport industry (IATA) is to reduce CO2 emissions by 50% in 2050. KLM already strives
for a 20% CO2 reduction per ton/kilometer as per 2020 (compared to 2009). KLM believes
that only a sustainable alternative to fossil-fuel kerosene can bring a drastic reduction in
emission in the medium term. Innovation is key in this regard.

KLM’s approach is distinctive in that a company — SkyEnergy (SyNRG) — has been specially
established to give the production and availability of biofuels a real impulse. SkyNRG is a
joint venture of KLM Royal Dutch Airlines, North Sea Group and Spring Associates.
SkyNRG’s mission is to help create a sustainable future for aviation through actively
developing a sustainable production chain for alternative aviation fuels. Today the market for
these fuels is just emerging; SkyNRG is taking the first steps to make this a reality. A
breakthrough can only be achieved by combining essential expertise and experience in the
fields of regulations, effective sustainability criteria, product knowledge and air transport.

The World Wide Fund for Nature in the Netherlands (WWF Netherlands) sees the
establishment of SKkyNRG as a ground-breaking development. The sustainability of alternative
aviation fuels depends on many factors and has to be assessed on a case-by-case basis. To
ensure it makes the right decisions now and in the future, SkyNRG is advised by an
independent Sustainability Board, consisting of the Dutch chapter of the World Wide Fund
for Nature (WWF Netherlands), Solidaridad and the Copernicus Institute of the University of
Utrecht.



_ http://www.bloomberg.com/news/2014-10-30/italy-to-require-advanced-biofuels-in-
" gasoline-and-diesel.html

Link

Italy became the first member of the European Union to mandate the use of advanced biofuels.

According to the new legislation, starting in January 2018 gasoline and diesel shall contain at least
1.2 percent advanced biofuel. By 2020 that number will increase to 1.6 percent, and by 2022 it will
reach a minimum of 2 percent biofuel.

With this move, the country takes one step ahead of the EU in general, which has decided that by
the year 2020 only 7% of its biofuel currently being blended will be from sources considered food

(such as corn and wheat), the rest being from feedstocks considered inedible (such as Miscanthus)
or from residues.

Food-based feedstocks have been blamed for the increase of food prices, and to that end other
sources are being identified, especially cellulose.
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http://ilbioeconomista.com/2014/11/13/norwegian-carried-out-its-first-ever-flight-with-biofuel/

SAS and Norwegian operate their first commercial flights on SkyNRG Nordic’s bio jet
fuel. Today, SAS flies on bio jet fuel from Trondheim to Oslo and Norwegian from
Bergen to Oslo. The bio-flights in Norway are done in close cooperation with ZERO
and Avinor and are on the occasion of the annual ZERO Emissions Conference.

SkyNRG Nordic, the partnership between SkyNRG and Statoil Fuel & Retail Aviation,
has the mission to make the Nordic region the first in the world where all flights are
operated on biofuel. Both flights highlight the increased cooperation in the area of
bio jet fuel in the Nordic and the willingness to move towards substantial volumes in
the coming years.

To catalyze the development of bio jet fuel in the Nordics, SkyNRG established the
Fly Green Fund. This fund is set up for corporates in the Nordic that wish to fly
more sustainable by operating a part of their staff travel on bio jet fuel. Similar to
the KLM Corporate Biofuel Programme, that was co-developed by SkyNRG in 2012,
the aim of the Fly Green Fund is to create scale, bridge the current premium for bio
jet fuel and to enable investments in the development of sustainable bio jet fuel
production from forestry residues and waste in the Nordics.

‘These flights can be considered as a warm up for our big plans next year in the
Nordic market. With help from our partners and corporate clients, we believe that
we can get to substantial volumes in the next two years,’ says Dirk Kronemeijer,
CEO SkyNRG.

Thorbjorn Larsson, Vice President at Statoil Fuel & Retail Aviation states: ‘Another
important step on the journey towards greener aviation. Biofuels for aviation are
available here and now and | am proud that Statoil Aviation, together with SKkyNRG
Nordic, are the leading fuel suppliers of biofuels in the Nordic.’

‘The Nordic countries are well suited to drive this development, but it requires the
involvement of everyone in the entire value chain from raw material supplier,
manufacturers, to the passenger. With our innovative co-funding model, The Fly
Green Fund, we will involve the end customer in a meaningful and critical way,’
says Maria Fiskerud Nordic director SkyNRG.

‘That the major airlines in the Nordics are starting to fly on bio jet fuel sends an
important signal to the international aviation community. Bio jet fuel exists and the
more the product is used, the easier it becomes to increase the volume of
production and to realize a competitive price,” says Peter Landmark CEO Karlstad
Airport. ‘After organizing the first bio jet fuel flights in Sweden with SkyNRG Nordic,
we will step up our effort by providing bio jet fuel on a continued basis in 2015.
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UmweltCO2-Emissionen in der Luftfahrt
steigen ungebremst weiter
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dpa/Julian Stratenschulte Der Luftverkehr wachst und wachst - und macht die
Bemuhungen um eine Reduzierung der CO2-Emissionen zunichte.

Die Luftfahrt ist nach Ansicht von Klimaschitzern noch weit von einer nachhaltigen
Reduzierung der fur die globale Erwarmung verantwortlichen Treibhausgase
entfernt. Das geht aus dem neuen Klima-Index der Organisation Atmosfair hervor.

Demnach haben die Fluggesellschaften weltweit inre CO2-Emissionen pro
Passagier und Kilometer um 1,3 Prozent gesenkt. Da die Branche aber zeitgleich
um 4,8 Prozent zulegte, stiegen die Emissionen insgesamt um 3,5 Prozent. Die
Senkung der Emissionen pro Kilometer ist laut Atmosfair vor allem auf den Ersatz
alterer Modelle, die Nachristung mit aerodynamischen Fligelspitzen (,Winglets®)
und die bessere Auslastung zurtickzufuhren.

»ES Ist zu beflurchten, dass sich der Anstieg der Emissionen auch in den nachsten
Jahrzehnten wie bisher fortsetzt“, mahnt Atmosfair- Geschéftsfiihrer Dietrich
Brockhagen. Fur die anstehende Klimakonferenz in Peru sei ein starkeres
Engagement aller Beteiligten gefragt. Nur so kdnne das fir 2020 anstehende
Klimaschutzprogramm fur den Weltluftverkehr wirksam an den Start gebracht
werden. Brockhagen: ,Die Klimakonferenz in Peru braucht mehr Entschlossenheit".

Unter den 193 weltgro3ten Fluggesellschaften ist der deutsche Ferienflieger Tuifly
erneut die klimafreundlichste Charterairline. Auch die kleine Regionalfluglinie
Tunisair Express verteidigte ihren Spitzenplatz: Dank guter Bestuhlung ihrer
hervorragend ausgelasteten Turboprop-Maschinen erreichte sie 84,6 von 100
moglichen Effizienzpunkten (Vorjahr: 83,8). Tuifly kam in der Gesamtwertung mit
83,3 Punkten (Vorjahr: 83,7) auf Rang zwei und fuhrt damit vor der turkischen
SunExpress (80,5) und der britischen Monarch Airlines (80,5) erneut das



Gesamtranking aller Charterfluggesellschaften an.

Die besten Werte in dem Index erreichen Airlines, die moderne und auch fir die
beflogenen Strecken geeignete Flugzeuge einsetzen, die viele Passagiere darin
unterbringen und auch in Kabine und Frachtraum stets voll ausgelastet fliegen. Der
deutsche Ferienflieger Condor sank daher trotz effizienter Flugzeuge vor allem
wegen einer nur durchschnittlichen Auslastung gegentber dem Vorjahr von Platz
sechs auf Rang 22 in der Gesamtwertung. Auch Air Berlin rutschte aus dem
gleichen Grund von Platz zwo6lf auf den 17. Platz.

Die Lufthansa sackte im Mittelfeld trotz einer leichten Verbesserung ihrer
Klimaeffizienz auf Platz 72 (Vorjahr: 67) - hinter der iranischen Aseman Airlines und
vor der Royal Air Maroc. Neben einer ,leicht unterdurchschnittlichen Bestuhlung®
begriindet die Klimaschutzorganisation das mit dem noch immer haufigen Einsatz
alterer Flugzeugmodelle. ,Die Lufthansa hat es durch ihre Zubringerflige zudem
schwieriger als etwa Chartergesellschaften”, so Brockhagen.

Die russische Zentralbank &ndert im Kampf gegen den Verfall des Rubel die Strategie und
gibt den Wechselkurs frei. Notenbankchefin Elwira Nabiullina kindigte an, dass ihre
Institution bei Bedarf ,,jederzeit und in ausreichendem Umfang“ mit Interventionen am
Devisenmarkt reagieren werde.

Dies gelte insbesondere, wenn aufgrund von spekulativen Kursbewegungen Gefahr fiir die
Finanzstabilitat drohe, sagte Nabiullina am Montag. Mit der Freigabe des Rubels droht der
russischen Wahrung ein erneuter Kurssturz. Dieser wirde die Kaufkraft der Verbraucher im
Land massiv beschneiden und die Inflation anheizen — wenn die Notenbank nicht
gegensteuert.

Ab 2015 wird der Rubel frei konvertierbar sein

Der Kurswechsel in Moskau kommt tiberraschend, da die Notenbanker erst am Mittwoch die
Begrenzung der Rubel-Ké&ufe auf maximal 350 Millionen Dollar pro Tag angekindigt
hatten. Das war nur noch ein Bruchteil dessen, was die Zentralbank in den vergangenen
Wochen in die Hand genommen hatte, um die anhaltende Talfahrt des Rubel abzubremsen.
Sie intervenierte immer dann automatisch, wenn der Kurs eines Wahrungskorbs aus Euro
und Dollar eine bestimmte Spanne zum Rubel Uberschritt. Ab 2015 werde die Wahrung nun
frei konvertierbar sein, betonte die Zentralbank. Die nun angekindigten Stitzungskaufe
konnten weit groRere Summen erfordern.

Putin: Keine fundamentalen Grinde fur den Kursrutsch

Der russische Prasident Wladimir Putin hatte die aktuelle Schwéche der russischen Wé&hrung
am Montag vor allem auf Spekulationen gegen den Rubel zuriickgefuihrt. Fundamentale
Grinde fir den Kursrutsch der jlingsten Zeit sehe er keine, sagte Putin am Rande des Asien-
Pazifik-Gipfels (Apec) in Peking.






Jet A-1: TonauBO A4NA UCNONb30BaHUA B MMPOBOM rpaXKaaHCKOM aBnaLuum

O603HaueHue Jet A-1 (KepocuH - cornacHo Hopme ASTM D1655)
Adonyck K Ucnosb3oBaHUIO 1960 ana TypbopeaKTUBHbIX ABUraTeENEN
fpynna npoayKkrToB CpeaHuin AUCTUANAT CblPOro Macna,
NOXOKe Ha aBTOMODOUNbHbIN AN3enb
CXuraHue 3,15 ToHH CO, Ha TOHHY Jet A-1
ANVHA yrnepoaHoi Lenoyku C9-C13
TemnepaTypa 3amep3aHuA -47°C

Aona Ha MUPOBOM pPblHKeE OK. 5% OT KonnMyecTsa MMPOBOWN A0ObIYN Cblipo HEDTH

Pacxop komnaHueiu JlioprraHsa B 2010r. 11,2 maH m3 (= 1.000 Tona1MBo3anpaBLLIMKOB B AEHb)



Bbibpocbl CO, B aBuMauumn byayT ysenmumsatbCa
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ExkerogHbin pocT
BO34yLIHOro
TpaduKka Ha 4.5%

ExkerogHbin pocT
BblbpocoB Ha 3.0%



Heobxoaumo exkerogHoe coKpauwieHune yposHsa CO; Ha 1,8 mapa TOHH
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KaK COKpaTtuTtb pa3pbiB
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buotonauso

U3meHeHUA B aBManapke
e cmeHa J1A

UHpacTpyKTypa
¢ ycoBeplweHCTBOBaHUE yrnpaBaeHUA

BO3A4YLHbIM TpadUKOM
*  MeHeaXMEHT TONMBHOM Nogaun
e macca/lA

UccneposaHue nnaHepa/ asuratena

* nosblweHne 3pPeKTUBHOCTH
3a cyeT HOBbIX NoKoneHun J1A

buotonauso

* BUOTONNAMBO 2-TO NOKONAEHUA
° UICNONb30BaHME MMUKPOBOAOPOCEN



ABMAUMNOHHOE BMOTON/IMBO: DKOZIOTMYECKU YUCTAA a/ibTEPHATUBA KepocuHy Jet A-1

0630p

BMoCHHTETUYECKOE TONIMBO U3 BMOMACChl N
0oTX0A08B (6bITOBbIE MM MPOU3BOACTBEHHbIE OTXOAbI)

NnoJsiIHaA COBMeCcTUMOCTb c Jet A-1
COBMECTHOE XpaHeHune u cmecsb c Jet A-1
OTCyTCTBME HEOBXOANMOCTN KOHCTPYKTUBHbIX

N3MEHEHUN B ABUratTenax

COBMECTHOE MCNO/Ib30BaHWE CYLLECTBYIOLLEN
JIOTUCTUYECKOM MHPPACTPYKTYpbI

[OMYyCKaeTcsa NN NPU3HAETCA AO0NMYCTUMbIM CMELLIMBAHME C
Jet A-1 po 50% ponu ot obuero o6vema



ABMAUMNOHHOE BMOTON/IMBO: DKOZIOTMYECKU YUCTAA a/ibTEPHATUBA KepocuHy Jet A-1

Mpeumywiectea

YnydweHHbINM 6anaHc yrnepoaa 3a cyHeT YyrAepoaHom
cBA3N Bomacchl nytem GpoTOoCHMHTE3a

Tonnueo 6e3 coaepxaHUA cepbl N 3anaxos, cnaboe
coeaunHeHune 4aCTtul, TeXxHM4YeCKoro yriepoaa

Mcnonb3oBaHue npu nponssoacTee buortonamea
Pa3/IMYHbIX CbiPbEBbIX MAaTEPUANOB U ABYX
cnocoboBs nepepaboTku

HepoctaTku

JOCTYyNnHOCTb

LleHa



Cnocobbl npon3BoacTBa GBUOCMHTETUUECKOrO KEPOCUHA

1. KepocuH Ha OCHOBe XUaKou
6uomaccol (BtL-FT-KepocuH)
Cbipbe

[lpeBecuHa, apeBecHble 0TX0Abl, CONOMa

bbiTOBbIE M NPOU3BOACTBEHHbIE OTXOAbI
MNMpouecc npousBoAacTBa

MHorocTyneH4yaTtoe npespalleHue B CUHTe3-ras

OumncTKa

MoOKpaA o4nCTKa ra3oB U cMHTE3 No metoay Puwepa-Tponwa
(cnHTe3 yrneBogopoaa Ha 6ase okucu yrnepoga U Bogopoaa)

MpoAaykT
BtL-FT-kepocuH



Cnocob6bl nponsBoacTBa 6UOCUHTETUUECKOTO KEPOCUHA

2. KepocuH Ha OCHOBE rMapPoOoUULLEHHDIX
pactutenbHbix macen (HVO-kepocuH)

Coblipbe

ManbmoBOe, COEBOE, PancoBoe Mac/o
Macno aTpodbl, Mac/10 pbIKMKa
Macno 13 cyxoi BogopacneBoi maccol

Mpouecc npoussoacrea
OTXum, rmapmposaHue
Ouucrka
Hectnnnauma
MpoAaykKr

HVO-KepoCcrH naun rmapooduneHHoe Bo3obHosasemoe Tonamso (HRJ)



ABMauMoHHOe 6MOTON/IMBO — CPAaBHUTE/IbHAA XapaKTepPUCTUKA ¢ Jet A-1

CesoictBo TONAMBA JetA-1 BtL-FT HVO

ASTM D7566
CraHpapT ASTM D1655 ASTM D7566 Annex 1

Aap ASTM D1655 €

ASTM D1655
Aonyck K 1960 2009 2011
NMCNO/1b30BaHUANIO
Temneparypa -47°C -47°C--69°C >-47°C
3amep3aHuA
MnoTHOCTL 0,78 - 0,82 0,72-0,75 0,72 -0,75
dHeprocogep:kaHme  100% 104% 104%

B cmecu c Jet A-1 <50% < 50%



Llenun oxpaHbl okpyxawweun cpeabl 2010 — 2020 — 2050 (UATA)



Peanunsauusa ueneu UATA B rpynne komnaHui JlloptraHsa
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ModTtransa — nepcnektusbl Ha 2020 / 2025 rr.

CbipbeBan 6a3a asnaerca
pewaowmm pakropom!

TepputoprnanbHasa KOHKypeHuUmA B [epmaHnn u
EC BegeT K nepeopmeHTaumm Ha BoCcTouHyto
Espony, rae npeacrtaBaAAeTcA BO3SMOXKHbIM U

BblpallMBaHME PbIXKMKA, U pa3BUTHeE
1ecornpoOMbILW/IEHHOCTMW.

LLIaHCbl U PUCKM ANA pa3BUBaAKOLWMXCA cTpaH!

Bo3MOKHO BblpallmBaHune STpodbl, MOPUHTU U
pa3BUTUE YCTOMUYMBOrO NPOU3BOACTBA
Nna/sibMOBOro macna.



ModTtransa — nepcnektusbl Ha 2020 / 2025 rr.

N36erkaHne pacliMpeHmna nNyCcTbIHHbIX
naowaaemn

N3b6exaHne nepeceneHns CeNbCKOro
HaceneHus B ropoaa

N36exKaHne noace4yHo-OrHeBoro
3emnenenus

3aHATOCTb HAaceneHuAa 3a cHeT Pa3BUTUA
MeCTHOTIo nNpomnsBoacTtBa

Buonorunyeckoe pasHoobpasune u
YCTOMYNBOE Pa3BUTUE CEIbCKOTO XO3AMCTBA

KOHKypeHUuuA ¢ NULWEBON NPOMbILLIEHHOCTbIO!
KocBeHHble U3MEHEeHMA B 3eM/1eN0/1b30BaHNMN!



MoTtpebHocTb KOMnaHuu JliodpTraHsa B cenbxo3naowagax nog 6uomaccy B 2025r.



Bpasnnusa B kKauyecTBe NpumMepa CTpaHbl
Ans nocnenyowero BbipawBaHUS 3HEProKynkTyp

[lOCTYNHOCTb cenbxo3nnoLwiagen

CTOPOHHMK YCTONYMBOCTU
§ 5 O6wasn naowanb JocTynHble naowaam
BbICOKMIN HAy4YHO-UCCNeOoBaTENbCKUA  Bpasuauu 347.000.000 ra

noTteHumnan 850.000.000 ra

MacT6uwia MawHu Mnantauumn
211 MfH ra 63 MIH ra CcaxapHOro TPOCTHMKAa
7,8 MnH ra



CpaBHeHMue KepocuHa Jet A-1 ¢ 6MOTON/IMBOM MO YPOBHIO C/IOXKHOCTH

UCKROMaemoe Tonameo

Bbigenernue n

[obbiva cbipba O4YMCTKa NPOAYKTa
MCTOYHUK nepepabartbiBatownii notpeburennb
3aBog,
TpaHCNOPTMPOBKa Creu,
TPaHCNOPTUPOBKA

CbIpOro macna

6buotonnmeo
nnaHTauus/ ot6op/ nepepaboTKa 2-x cTyneH4aTan notpeburtens
cbop ypokas OTYUM ANCTUNNALNA
Cneu.
TPaHCNOPTMPOBKA

BbICOKUI1 ypOBEHb CNOXHOCTU

HecKonbKo Waros oT 3Tana BbipalLuMBaHUA 40 notpebutens
HekoTopbie caeprkuBatowme ¢paKkTopbl

Bonee BbICOKaA cTeneHb CE30HHOrO B/IUAHUA



NMapTHepbl kKoMmnaHum JlrochTraHsa no GUOTONNMMBHOU UHNLMATUBE

YHUBEPCUTETbI N HAaY4YHbIE YYPEXAEHUS

Mpod. o-p KanetwmuT Mpod. a-p BunbHep
TexHunyeckun yHnBepcuteT Mambypra — Mapoypr Bbicluas Likona npuknaaHbIx Hayk, Fambypr

Mpod. a-p MonbHUK

TexHuveckn yHmusepcutet Nambypra — Mapbypr Mpodp. a-p Waneterrep
YHuBepcuTtet JlendaHa B JltoHebypre

Mpod. o-p XOpHYHr

TexHunyeckum yHneepcuteT MioHxeHa/

Mpod. A-p Mynby
Bbicwasga wkona aBMaLUMOHHOIO CTPOUTENLCTBA

Bbicwas wkona Jlaysnty B 3eHdTeHbepre

Mpodh. o-p bakep

5 O-p XeHkec / O-p bpownep
YHusepcuteT LWUTyTTrapta - XoaHxanm

epmaHCcKOe 00LLEeCTBO MeXayHapO4HOro
coTpygHuyecTsa, SWOOpH

Mpod. a-p AnrHep

YHusepcutet WUTyTTrapta/ l’epmaHckmin LueHTp

aBMauMm N KOCMOHaBTUKN — VHCTUTYT TEXHUKN

CKUraHUS



KomMmmepuyeckasa nHmumatmaa no UCnosib3oBaHUIO anbrtepHaTtuBHoro asuaronnuaa (CAAFI)
CTpyKTypa uYneHcTBa



OT Teopuu K npaKkTuke:
OnuTtenbHble OMOTONNIMBHLIE UCNbITaHUA KoMnaHuu JlrodTraHsa

NccnepoBaTenbckun npoekT ,burn FAIR®:
Mcnonb3oBaHme GuoTonnmea Ha perynsipHbiX MapLupyTax

4-x AHeBHble paboymne umknbl A321 No MapLpyTy
ambypr — ®paHkdypT/ ManH — Namoypr
Ha NPOTSXeHun 6 mecsaueB

3anpaBka camoneTta Tonbko B [ambypre

[lBuratenb pabotaeT Ha cMecn U3 aBnakepocuHa Jet A-1
N MTMAPOOUNLLIEHHOIO BO306OHOBASIEMIO TOMNMBA

npu cootHoweHun 50-50

VccnepoBaTenbCKn NpoOEKT npu yydactum
12 yHMBEPCUTETOB 1 NAPTHEPOB-NPOM3BOANTENEN
npun nogaepxxke BMW



MpepnoxxeHua JlroptraH3bl

Co3paHue HauMOHANbHbIX Koonepauuu B HAY4HOU, NOJIMTUYECKOU U
npeanpuHUMaTeNbCcKoin chepax ana onpesenHMACOBMECTHDIX Leneuw

Obwmni yposeHb aeatenbHoctn "CAAFI - Tepmanus”

Co3paHue KnacTepos C Lenblo noBblweHUa 3¢ PeKTUBHOCTM nNpouecca

A06blun N nepepaboTKM cbipba
KoHUeHTpaumna Ha NepcnekTUBHbIX MPOEeKTax

Ycunutb passutue buortexHonoruii B lepmaHuu — meHblLUe MMNopTa
CrapToBoe $PMHAHCMPOBAHME BMECTO A0ATOCPOYHbIX CYOCMANM HA HOBblE
TEXHONOrNU

Ob6ecneyeHue 4ONTOCPOUHOMU CbipbeBoOM 6a3bl ana nyywen mobunbHOCTU
Pa3paboTka Kpocc-ceKTopanbHOM TOMIMBHOM CTPATErnM



Hauyano — 310 yXXe nono0BMHA NYTU K yCnexy.
(kopeickaa myapocTtb)



«PbIXKMK-CbIpbeBO MCTOUYHMK A5 NPOU3BOACTBA CUHTETUYECKOro aBmbeHsnHa B Poccumy», Casusoil Itd
Pecypchl, IaHCHI U pealibHbIE

B HacToslee Bpems B EBpone m BO BCEM MUpe BeOyTCS aKTUBHbIE MOWUCKM MCTOYHWKOB MOMyYeHus
6voTonnuea, B TOM 4uUCrie aBMATOMMMBA, a TaKKe pPa3BMBAETCA TEHAEHUWUS yBENWYEeHWa ero OonuM B
coctaBe MuHepanbHoro tonnmea (50%-50%). PeweHue EBponeinckoro Coto3a no noeogy BBeAEHUsI
OOMNOSMHUTENBHBIX TpeboBaHMIA N HOPM K BbIOPOCY MapHWMKOBbLIX ra30B Hag €BPOMNENCKUM NMPOCTPaHCTBOM
ObINI0 NepeHeceHo Ha bonee No3aHui cpok. B cBA3KM ¢ 3TMM BefyLMe aBUaCTPOUTENbHBbIE KOMMAHUA YXKe
cenyac yCOBEPLUEHCTBYIOT pa3paboTkm CaMOSieTOB HOBbIX MOKONeHwun. Tak, Hanpumep, Aapobyc Airbus
obewaeT, 4to A330-neo cTaHeT pacxodoBaTb Ha 14% MeHbLUEe TOMMMBa B pacydeTe Ha OAHOro naccaxupa,
Yem aHanorun. Kpome Toro MakcumansHas ganbHocTb noneta A330-neo ysenuuntca Ha 400 Munb.

OpHoBpeMeHHO € 3TUM MupoBoe noTpebneHne GuoTonnmnea exerogHo pacTteT B cpegHeM Ha 1,5% u yxe
cocTtasnseTt nopsaka 10%.

MexgyHapogHaa accoumauma BosaywHoro TpaHcnopta (MATA) nporHosvpyeT exerogHbli  pocT
KOMMepyeckon aBnaumm Ha 5% BnnoTb Ao 2030 roga. A Tak Xe NoBbIEeHE TOMNMBHON 3¢PEKTUBHOCTH
npumepHo Ha 3%. CnepcTBuMeM 3TOro sIBNSieTCA yBerIMYeHWe pacxofa TonnuBa M yBenuveHue
BbiOpocoB!

PocTt Bo3ayLLHOro ABmxXeHNs naMmepseTcs B komMmepdeckux naccaxump-kunometpax (PIK) n ucnonesyetcs
ABYMS BedyLMMU MWPOBbLIMW Mpou3BOAauTEnaMM camorneToB, Airbus u Boeing, Ansa nporHosupoBaHus
JanbHenwero passuTtus. B gaHHoOM CBA3KM oHM npeackasbiBatoT pocTt ¢ 2010 go 2030 roga o 4,8% n 5,1%
(Airbus, 2011; Boeing, 2011). EanHuuen nsmepeH1s B JaHHOM criyyae SBNseTCs yBennyeHne naccaxup-
kuromeTpoB. Ho yem Bonblue naccaXunp-kMnoMeTpoB, TEM Bbille pacxog Tonvea.

ABnakoMnaHWM OOMKHbI AEACTBOBaTb B paMKkax MOCTaBMIEHHbIX Lenien n B3ATbIX 00s13aTenbCTB 3a cyeT
000OpOoBOMbHBIX cOepexeHun, nponucaHHbix B uHuumatmee WATA «Flightpath», 4Tobbl NpegocTaBuTb
00LLEeCTBEHHOCTN NPOMEXYTOUHbIE pe3ynbTaTbl Ha NYTU JOCTUXEHUS rnobanbHOW Lenu.

MATA obGssanacb fOCTMYb HENTpanbHOro pocta yrinepoaa k 2020 rogy v cokpaweHusa CO2 k 2050
roay Ha 50%. BaxHbIM warom 6bino co3gaHne cMCTEMbl €BPOMENCKOro Col3a no Toproene Bbibpocamu
(CTB EC), xoTa 3TO ocnapvBaeTcsi pPasfMyHbiMW aBUAKOMMAHUAMM, OCODEHHO aMeEpPUKAHCKUMU U
KNTaNCKUMW.

[MO3TOMY OCHOBHBLIMW LIEMSAIMU  KOMMEPYECKOW aBMaummn ABMstoTCS: 1) NoMcK HageXHbIX anbTepHATUBHbIX
BMAOB TOMMNBA, 2) CHWXKEHUE 3aTpaTt U CTabUNbHOCTb LIEH HA TOMMMBO, 3) MUHUMMU3AUMS KITMMaTU4EeCKNX
BO34ENCTBUI 1 4) yrydlleHne TONSIMBHOM NTOTUCTUKM.

HMcnonb3oBaHuto 6GuokepocnHa B KOMMEPYECKOW aBMaLny 3TO OTBET Ha BbI30BbI CO CTOPOHbLI OpraHv3auui
no 3awmuTe OKpyXKaloLlen cpedbl U NpaBUTENbCTBEHHbIX 0083aTensCTB, 3auMKkeMpoBaHHbIX B KuioTckom
npoTokore n 3akoHe 0 BO30OHOBNAEMbIX UCTOYHMKAX SHEPTUM.
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Takum o06pa3om, MOYTM BCE KPYMHblE KOMMEPYECKME aBMaKOMMaHUW, a Takke HEKOTOPblE BOEHHbIE
cekTopbl (CLUA), akTMBHO y4YacTBOBanu B TECTMPOBaHUM U pa3paboTke OMOKepoCcuHa. YunTbiBasi BbICOKOE
KayecTBO CMECEBOro TOMMMBA, NMPUMEHSEMOro B aBuaLMW, KOHBEPCUOHHbIE TEXHOMOMMW NMPOU3BOACTBA
KepocuHa 13 buomacchl BeCbMa OrpaHuYeHbl, HO He SIBNSAKOTCA rMaBHbIM NPensaTCTBUEM.

Tem He MeHee Ha CerofHsi CyLIeCTBYeT psif TEXHOSOMMI, KOTopble OaloT BbiCOkMe pedynbTartbl.K uncny
Hanbornee peanbHbIX UM BOCTPEOOBAHHBLIX CbIPbEBLIX MWCTOYMHWKA [AJ11 KEPOCMHA OTHOCUTCH PbDKUK
nocesHou( camelina,lat.)

PbDKMKOBOE Macno COOEpXWT AMMHHbIE LENOYKM YINeBOAOPOAOB, KOTOpble Hanbonee npurogHel Ans
aBMaLMoHHOro Tonnmea. Ha nepsom atane B npouecce rmapvMpoBaHUs U3 PbPKMKOBOIO Macna ygansiercs
KMcropon, KOTOPbIA CHWKaeT CTabuibHOCTb TomnMBa U 3EEKTMBHOCTb MpoLecca ero CcropaHusi B
peakTuBHbIX ABuratensx. [lpogyktamu ruapvpoBaHus, AUCTUNNAUUMM W CcenapupoBaHUSA HABMSHOTCS
BGUOKEPOCUH 1 (B MEHBLLEM KONUYECTBE) ApYyrMe NpoayKTbl, B YaCcTHOCTK, Bruoamsens.

BuokepocuH yxxe aokasan CBOK NPUroaHOCTb B Ka4eCcTBe roTOBOW 3aMeHbl TPaAMLMOHHOIO aBUaLMOHHOIO
TOMMMBa NpU MCMNOMb30BaHMM ero B cMecu B nponopumm 50-50 ¢ 0ObIYHBIM WMAM CUMHTE3NPOBAHHBIM
aBnakepocMHoM. B umctom Buge OMOKEPOCUH, MNOMNyYEeHHbIN METOAOM IMOPUPOBaAHUS pPacTUTENbHbIX
XWpOB, He oTBevaeT crtaHgaptam ASTM M He MOXeT 3aMeHUTb TPagULMOHHOE TOMSMBO, MOCKOIIbKY
HEeKOTOpble ero CBOWCTBA MpPY HU3KMX TeMnepaTtypax He COOTBETCTBYIOT NpeAbsBrseMbiM TpeboBaHUSAM.
Cmecb BuokepocMHa ¢ OObIMHLIM  TOMSIMBOM B COOTHOWeHun 50-50 oTBevaeT BceM TpeboBaHusM,
npeobsBnsieMbiM K aBMaTtonnMBam, a Takke CnocoOCTBYET CHMKEHWUIO BbIOPOCOB MapHMKOBLIX ra3oB B
aBmaummn. KomnaHmen BovHr n BoopyxeHHbiMM cunammu CLUA Obino npoBegeHO MHOXECTBO TECTOBbIX
noneTtoB C Ucnonb3oBaHMemM cmecu 50-50 TpagULMOHHOIO KEpOCHHA M TOMMMBa U3 pbbKUKA, KOTOPbIE
JoKasanu, 4To Takasi CMeCb SBNAETCHA MOMHOLEHHON 3aMeHOW TpaguLMOHHOMY TOMnMBY U He TpebyeT
HUKaAKMX M3MEHEHWN B aBMaTexHWKe. Tem cambiM ObiNn NoATBEPXXAEHbl BO3MOXHOCTb WCMONb30BaHMS
pbbknka Anst OMOTONMMBHOIO NPU3BOACTBA M MOTEHLMan COKpalleHUs BbIOPOCOB MapHMKOBBLIX ra3oB A0
65%.

TeM He MeHee, NPaKTUYECKM BCE aBMAKOMMAHWUW,CTONAT Meped OAHOW UM TOW Xe NnpobriemMoin:

OTCYTCTBME YCTOMYMBOrO Cblpbsi B [AOCTAaTOMHOM KOSIMMECTBE W BbICOKME 3aTpaTbl Ha

NPOM3BOACTBO BUOKEPOCMHA B HE3ABUCUMOCTU OT TexHonorun. Camasn 6onblias CnoXHOCTb Npu

3TOM — CHMXEHME NPON3BOACTBEHHbIX 3aTpaT, KOTOpble Noka YTo Gonblle YeM B [Ba pa3sa Bbile

3aTpar Ha Npon3BOACTBO TPaaULMOHHOIO aBMaKkepoCuHa.

ABUATONNBO: CNPOC U LieHOBas NonuT1ka:

e CornacHo nporHosam, Cnpoc Ha aBnakepocuH byaeTt exerogHo pactu Ha 1,5%

e A3naTcKo-TUXOOKEaHCKMI PEMMOH CTaHET NMAepoM B pocTe cripoca (3,2% c¢ 2010 no 2030rr.)

e CpepgHerogoBow Temn pocta B MiHaum coctaeut go 2030r. 4-4,5%

e CpepaHsas ueHa Ha aBmakepocuH B 2000-2008rr. coctaBuna $62,3/6appernb

e Camag Bbicokas LeHa bbina yctaHoBneHa B uorne 2008 — $167/6appenb

¢ ABMaUMOHHOE BroTonNnMBO MOrmno 6bl cTomTb k 2030r. $80/6appenk (Mpu NpuBedeHHbIX 3aTpaTtax $250-
cerogHs: 230/6app).

B HacTosilLlee BpeMsi MHCTPYMEHTOM cepTudunkaumm yCcToMuMBOro asmakepocuHa (SAF — yctonudmeoe
aBmatonnueo) aensetcs ASTM D7566 v cTaHAaTU3NpOBaHHbIE M CepTUUUUPOBaHHbLIE MO CTaHZapTam
ASTM [Be TexHonorum npousBoacTea

1) Mo TtexHonorun ®Puwepa-Tponwa (FT) npon3BOANTCA TMAPOCUHTETUYECKMIA NapadUHOBLIA KEPOCUH
(SPK).

2) TexHonornsa rmapupoBaHns 3PUPHBLIX Macern 1 XXUpHbIX kucnot (HEFA) nexxuT B OCHOBe Npou3BOACTBa
rMapvpoBaHHOro Bo3oOHoBnsieMoro asuaTonnvea (HRJ), KOTOpLIN Takke W3BECTEH MOL Ha3BaHMEM
BuocmHTEeTUYECKMI NapadrHOBbIN kepocuH (Bio-SPK).

Mpn 3TOM HU SPK-, H1 BioSPK-KEpPOCUH HE MOTYT UCMONb30BaTLCA B YUCTOM BUAE — TOMBKO B COCTaBe Tak

Ha3blBaeMOW TOMNMMBHOM CMECU ¢ MakcumMmansHom gonen B 50%.

npOBeﬂeHHble TecTbl aBuabeH3uHa u SKCnepumMeHTarbHble nNoneTbl
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Kpome ToOro, criegyeT OTMETUTb, YTO Ha CErofHSALHUA AeHb CYLLECTBYIOT TOMbKO ABE KOMMaHUW,
UMEKLLME B PacnoOpshKEHUM TEXHOMOMMM AN NPON3BOACTBA CUHTETMYECKOIO aBUaKepoCUuHa - 3To
Hecte own c TexHonornen NexBTL, ®PuHnangua u Honeywell/lUOP, CLUA. Hecte oun B
COCTOSIHUM nepepabaTtbiBaTb HEOrpaHWYEHHbIE KONMMYECTBA PbDKMKOBOINO Macna Ha Tpex
3aBofax, rae ycrtaHoBfeHa TexXHonorus, B YactHoctu B PoTttepgame u CuHranype (2x 1 mnH
TOHH GuoTtonnuea) u B Nopeoo. Hecte onn BeBena B aencrteue Tpu 3asBoga B CLUA n ogvH B
CesepHon Ntanun.

C [pyron CTOPOHbI, MNPaKTUYeCKM BCEe HePTHAHHblE KOHLUEPHbl MWpa W KpyrMHble Hay4HO-
ncrieqoBaTenbCkne ydpexgeHuss BO MHOMMX CTpaHax Mupa TpaTaT munnuapabl OogxeTta Ha
pasBUTME U COBEPLLUEHCTBOBAHWE TEXHOMOINMIN ANs Npom3BoAcTBa GuoTonnuea v aBMaTonnBa.
Mpn aTom B npouecce 3agencTBaHbl Beayline CTpaHbl U MaTepukn, HOBENLWIne TEXHOMNOrnm u
KpynHenwme aBnakoMnaHmm. Tema «buoTonnueo B aBnauumn» CTaHOBUTCHA FMaBHOW B MUPOBOM
coobuiectse XXI-ro Beka. MMpoBble aBUakoMnaHUn 3aHMMaKTC pa3paboTKoN HE TONBbKO HOBLIX
aBWAKOHCTPYKLUWUIA, HO M BO30OHOBNAEMOW anbTepHaTMBbl MUHEPArTbHOMY TOMMMBY.

KomnaHus ,Camelina sustainable oil project Itd”, Germany obnagaeTt He TONbLKO MHCaANAEPOBCKOM
nHdopmMaLmen no cuTyauum B 3TOM cnekTpe B epmaHum n EBpone, HO U MMeEeT MNpOYHbIe
KOHTaKTbl C pSAOM UCIeaoBaTeNbCKMX OIOPO 3aHTEPECOBaHHLIX B TECTAX PbPKMKOBOrO Macra u
TEXHONOrM4YeckoMy COTpyaHUYECTBY.
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