ENERGIES

INTRODUCING
DELAGE ENERGIES
BUSINESS PLAN
DEVELOPPING THE DELAGE CVC-TURBINE

>20% BETTER EFFICIENCY THAN ANY TURBINE IN THE WORLD
Description:
DELAGE ENERGIES is a company to be created as a sister company of Delage Automobiles, a Hypercar
manufacturer reliving the iconic French sports & luxury car brand Delage, and Delage Aerodynamique, a
company dedicated to develop a Delage invention that significantly reduces the drag of any fast-moving
object.
DELAGE ENERGIES has identified a technology that was developed by a French engineer, based on a
different cycle of combustion than the classic Brayton, and proved a 18% better efficiency than
conventional reactors during and independent test in 2014.
We intend to use this technology, that we call “CVC” (in French : Combustion a Volume Constant) to
develop the CVC-Turbine (“CVCT”) from it, that will be 20 to 25% more efficient than any existing
turbine in the world.
2 main applications:
-the CHP (Combined Heat &Power) market, representing a CURRENT value of € 25 B per year.
-the automotive sector starting with Delage-Automobiles, with a new type of Hybridization
(CVCT/Electric engines).

FOR BOTH APPLOCATIONS, WE ALREADY HAVE LECVCTERS OF INTERESTS FROM
INTERNATIONAL GROUPS
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Executive Summary
Company Summary
DELAGE ENERGIES is a company to be created as a sister company of Delage Automobiles, a Hypercar manufacturer
reliving the iconic French sports & luxury car brand Delage, and Delage-Aerodynamique, a company dedicated to develop a
Delage invention that significantly reduces the drag of any fast-moving object.
DELAGE ENERGIES has identified a technology that was developed by a French engineer, based on a different cycle of
combustion than the classic Brayton, and proved a 18% better efficiency than conventional reactors during and
independent test in 2014.
Mission
We now intend to use this technology, that we call “CVC” (in French : Combustion a Volume Constant) to develop the CVCTurbine (“CVCT”) from it, that will be 20 to 25% more efficient than any existing turbine in the world.
2 main applications:
-the CHP (Combined Heat &Power) market, representing a CURRENT value of € 25 B per year.
-the automotive sector starting with Delage-Automobiles, with a new type of Hybridization (CVCT/Electric engines).
Products
-the CVC-Reactor ;
-the CVC-Turbine.
Although the CVC-Reactor will be ready in early 2024, 14 months before the CVC-Turbine, we believe that the first
commercial deployment should be focused on the CVC-Turbine, as the reactors market is much more difficult to penetrate:
-only big power units (>10MW),
-very high capex,
-long certification process,
-very few operators, all big companies with a strong potential for adverse lobbying.
By comparison, a CVC-turbine can meet commercial success much more quickly and more easily.

Market Opportunities
2 main applications for a CVC-Turbine that will be 20 to 25% more efficient than all other turbines :
-the CHP (Combined Heat &Power) market, representing a value of € 25 B per year.
-the EV (Electric Vehicle) market starting with Delage-Automobiles from 2024, with a new type of Hybridization
(CVCT/Electric engines).
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Companies Structure
DELAGE ENERGIES will be the 3rd company of DELAGE.
We intend to maximize synergies between the 3 companies :

Date of creation :
Object :

2017
Conception and sale
of innovative
Hypercars
Investment so far/to come : > € 6 M / € 5 M
Investors/shareholders:
Re-founder and the
“Club des 12”
Next step :
First Deliveries of the
Delage D12 Hypercar
in 2023

AUTOMOBILES

ENERGIES
Date of creation :
Object :

2022
Conception and sale
of an innovative
electric Turbine with
20-25% better
efficiency
Investment so far/to come : € 0 / € 5 M
Investors/shareholders:
founder and new
investors
Next step :
Fund raising

AERODYNAMIQUE

Date of creation :
Object :

2022
Conception and sale
of an innovation
reducing the drag of
any fast-moving
object
Investment so far/to come : > € 0.2 M / € 2.3 M
Investors/shareholders:
founder and French
billionaire Pâris
Mouratoglou
Next step :
Completion of the
virtual wind tunnel
simulations
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The Combined Heat and Power (CHP) Market
According to a report from GMI (Combined Heat and Power (CHP) Market Size, Application Potential, Competitive Market Share & Forecast, 2017-2024),
the value of the CHP Market will grow from € 25 B in 2020 to over 36 B in 2021 : in a world of ecological
challenge, all governments around the world are creating incentives to increase the number of CHP
installations.
60% of the value of this market come from the big installations (>5 MW), trusted by turbines. The small and
medium installations represent 40% of the value of the market but 95% of the number of units sold. On this
segment, diesel generators are in competition with turbines or micro-turbines.
The CVCT (CVC-Turbine) will offer 20 to 25% better efficiency than existing turbines, all based on the classic
Brayton cycle of combustion.
With a proper sales force, the CVCT should ramp up to take a significant market share of the new
installations in the small and medium segment first (by extending the competitivity of turbines to beat Diesel
generators), and then, the proof of its efficiency and competitivity being made, in the large installations
segment.
The Electric Vehicles Market
According to a report from Markets & Markets, the number of electric vehicles in the world will grow by
more than 20% per year, from 3.6 M units in 2019 to 27 M units by 2030.
Batteries are the main problem of electric cars. Their production generates several kilos of CO2 emissions,
and their recycling is also a challenge. We believe that a turnkey solution of hybridization CVCTurbine/Electric engine can take a share of this fast-growing market.
Income Statement (EUR)
First revenues will come from sister company Delage-Automobiles in 2026 and are expected to grow to over
€ 100 M in 2029 and over € 800 M in 2033, with an EBITDA reaching over € 50 M in 2030 and approaching €
240 M in 2033.
Revenues (and share of the EBITDA within revenues) in €M
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Management Team
Laurent Tapie – CEO
Laurent is French and shares his time between France and USA.
After graduating from top 3 French Business School “ESCP-EAP”, Laurent spent several years as a
consultant within the Paris office of McKinsey.
He then became a successful serial entrepreneur with several start-ups resold, in various sectors: in
2002, a gaming website about football called Free-Goal that he founded in 2000 was sold to football
magazines editor “Foot-Editions” after the website reached the 39th largest French web audience in
July 2001. In 2008 he sold the Maltese company Atlas Sports & Games Ltd that he co-founded to
“Partouche”, the n.1 casinos group in Europe. In 2016 he sold the company BC Finance that he took
over in 2013 to insurance group “Assu 2000” after BC Finance became n.2 operator in France in the
Credit Grouping sector. In 2018 he sold his 50% shares of the joint-venture company Godot&Fils Net
that he co-founded in 2011 to its mother company Godot&Fils, after its website achat-or-et-argent.fr
became the French leading platform for buying gold and silver online. He then started DelageAutomobiles in the end of 2017.

Benoit Bagur – CTO EV
Benoit is French and lives near Magny-Cours, a “technopole” of the French automotive industry. He
has over 35 years of experience in automotive development, including a double Champion of the
World in FIA Touring as Technical Director of Seat Sport. Benoit has, among many projects, totally
conceived the hybrid French car “Furtive” and knows how to develop a hybridization based on the
CVC-Turbine once it is operational.

Jean-Pierre Jousseaume – COO
Jean-Pierre is French and lives near Paris. He is a self-made-man in the transportation sector for over
3 decades, being the former chief of project of several achievements for MATRA (for 25 years), then
RENAULT for which he designed the Twizy tandem city-car, then several projects as an independent
consultant like a superlight electric Bus for the city of Wuhan (China), a "Micro-Turbine" project in
Luxembourg and a Wheel motor for light vehicles in Spain.
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Advisory Board and shareholders
François Pinault.
French billionaire, François is among the most famous French billionaires in the world.
Particularly for owning Kering, the world's No. 2 group in luxury, with brands like Gucci, Yves
Saint-Laurent, Alexander McQueen, Brioni, Ulysse Nardin, etc…
Xavier Niel.
French billionaire, founder of the French telecom operator “Free”, Xavier is one of the most
famous current French entrepreneurs, beyond the French borders with Station F, the largest
incubator of start-ups in the world, or "42", a free computer school installed in Silicon Valley.
Georges Cohen.
French billionaire and self-made-man, Georges made his fortune in IT services by having
founded Transiciel, sold in 1990 to Cap Gemini, of which he became for a time the President
and largest shareholder. He then diversified his activities, notably with the takeover of Panhard
in France, the creation of Altergaz, or the takeover of gold mines in Mali. He is also a UN
ambassador.
Frédéric Leroux.
French billionaire, Frédéric is the co-founder of Carmignac Gestion, the largest asset
management fund in Europe with more than 55 billion euros under management. Frédéric is
also an informed collector of vintage cars (including old Rolls Royce, Bugatti, Aston Martin,
Ferrari, Lamborghini etc.).
Hassanein Hiridjee.
Indian billionaire, Hassanein is the 1st fortune of Madagascar (owner of the leading telecom
operator of the country, "Telma", of the gas stations "Jovenna", and of a lot of local real estate
and several energy projects). He is also a partner of Xavier Niel in the telecoms of other African
countries.
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A Word From the CEO
When I took over the iconic brand Delage, I immediately
had a bigger picture in mind than just doing Hypercars.
I knew that Delage could be the name to represent
the future of automotive, thanks to our unique
technologies.
Hypercars will just be the best way to demonstrate
their potential : the 2nd model of Delage Hypercars will be
released in 2026, and will be powered by a CVC-Turbine.
Not only this will guarantee of worldwide visibility to
the CVC-Turbine, it will also provide the first recurring line of revenues for Delage Energies : at an estimated
price of € 0.5 M for the CVC-Turbine, just selling 15 Hypercars per year (a very conservative objective
compares to the over 100 Bugatti or over 60 Paganis and Koenigsegg sold every year), will provide € 7.5 M
revenues pe year minimum.
We have no doubt that once our Hypercars have demonstrated that our technologies work, it will pave the
way for monetization of these technologies alone.
Rimac is the perfect example of this virtuous combination : they started as an electric Hypercar company in
2009 with a dozen people. They now have over 600 workers, strong investors as Porsche, Hyundai and Kia,
and realize more than 90% of their revenues from their technologies for less than 10% with their Hypercars.
And they know made a global deal with VAG Group in which they get the ownership of Bugatti.
From 2026, the next priority will be to sign a few deals to sale CVC-Turbines designed to produce combined
heat and power (CHP). We have paid for market studies which concluded that :
-The US market is the most promising among the OECD markets, thanks to a strong federal political will to
increase the share of CHP and a large reserve of gas to be the main energy for the CVC-Turbine.
-most promising sectors are the industrial and commercial sectors.
-40% of the value for the production of CHP comes from units <5MW, which also represents 95% of the
volumes of turbines sales.
Therefore, we will start with a 0.25 MW turbine to address this very fragmented and low entry barrier
market, and once the medium size CVC-Turbines will have demonstrated their efficiency, we will slowly move
to the big units market (>5MW).
This is why I am confident that DELAGE ENERGIES will reach a yearly revenue of over € 500 M by 2033.
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Already signs of interest from big groups
Stellantis, 5th largest automotive group in the
world, sent us a letter of interest as they
consider our CVC-Turbine technology to be a
serious option to make range-extenders for
their future electric vehicles.

Axian, one of the major conglomerate in Africa,
specialized in Telecoms and Energy, sent us a
letter of interest as they consider our CVCTurbine technology to have a strong potential
for electricity production in African countries.
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Fund Raise Summary
The business will be fully funded with a cash requirement of € 5.5 M which includes capital and operational
costs for 4 years until the operational status is achieved.
Round 1: € 3 M raise target.
After round 1 of € 3 M, a second round of € 2.5 M will be raised in Q2 2024 to develop the CVCT prototype.
It is also very likely that most or all of the additional € 2.5 M will be obtain as subsidies/public loans from
the French “Banque Public d’Investissement” (Public Bank of Investment) and from regional public funds,
considering the highly innovative nature of the CVC-Turbine and its potential contribution to preserve the
environment and the climate thanks to its better energy efficiency..

Use of Funds Summary
DELAGE ENERGIES will use 75% of the funds raised to launch, with French specialized company Danielson
Engineering (working with clients such as Renault F1 or nuclear group Areva ), the development of the TR
version 11 in 2023 and 2024. 25% will be used to cover internal costs (HR and overheads).
In 2025 and 2026, the € 2.5M will also mostly be invested into the development of the CVCT version 1, that
will be placed into the Delage 2nd Hypercar in 2026.
From 2027 to 2028, another € 4.6M will be invested, using the first automotive revenues (Delage to start
with) to industrialize the CVCT, with approx. the same amount invested into building the production facility.
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Financial Summary
After the investment phase (2022-2024), the first CVCT will be sold to the electric vehicles sector (starting
with Delage). Commercial ramp-up will start to increase the sales in that sector and in the CHP sector, with
first sales of CHP CVC-Turbines in 2026 as the industrialization of the CVCT will be completed.
Based on the following hypothesis, total revenues will be € 0.75M and € 7.8M on the first two years (2024
and 2025), with breakeven reached in 2024 thanks to tax back; and will then soar from € 58M in 2026 to
over € 830M 5 years later, with the EV market representing 2/3 of the net margin of the company.
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With an actualization rate of 15% considering the high level of risks in the technological sector, the DCF
valuation of the company is € 1B whereas a multiple 10 of EBITDA gives a market value of over 2.3B in 2031.
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I – First Market for the CVC-Turbine: The Electric Vehicles Market
The Electric Vehicles Market is projected to reach 27M units by 2030 from an estimated 3.3M units in 2019, at
a CAGR of 21.1% during the forecast period making it by far the fastest segment of the automotive industry.
The electric vehicles market has witnessed rapid evolution with the ongoing developments in automotive
sector. Favorable government policies and support in terms of subsidies and grants, tax rebates and other
non-financial benefits in the form of car pool lane access, and new car registration (specifically in China where
ICE engine new car registration are banned in some urban areas), the increasing vehicle range, better
availability of charging infrastructure and proactive participation by automotive OEMs would drive the global
electric vehicle sales.
In addition, the growing sensitivity of various governments toward a cleaner environment has increased the
demand for zero-emission vehicles. Developed nations such as the US, Germany, France and the UK are
actively promoting the use of electric vehicles to reduce emissions, which has resulted in the growth of
electric vehicle sales.
The electric vehicle market is dominated by globally established players such as Tesla (US), BYD (China), BMW
(Germany), Volkswagen (Germany), and Nissan (Japan). These companies developed new products, adopted
expansion strategies, and undertook collaborations, partnerships, and mergers & acquisitions to gain traction
in this high-growth market.
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Mid-Priced vehicle segment are expected to grow at highest CAGR rate:
The future of EVs is expected to be bright and with time the price of batteries, one of the most vital components
in an EV, is reducing significantly which would make EVs more affordable. Mid-Priced vehicle class has limited
features with less emphasis on features like infotainment, instrument cluster, and other expensive features.
China is one of the leading countries for the mid-priced segment. Companies such as BYD, Smart, and Great Wall
Motors are manufacturing comparatively less expensive vehicles.
In July 2018, Great Wall Motors announced a partnership with BMW Group to produce electric MINI vehicles in
China. In December 2018, the company launched its new flagship vehicle under its new ‘ORA’ electric car brand:
the ORA R1. The small urban car will cost only USD 8,680 after incentives with a range of almost 200 miles.
Increasing adoption of electric buses likely to propel the growth of commercial vehicles during the forecast
period (note that DELAGE ENERGIES’ COO is a specialist of electric buses):
The commercial vehicle segment is expected to be the fastest growing market. With increasing adoption of
electric buses, particularly in China and India, has contributed to the growth of the electric commercial segment.
Several countries are expected to replace their existing fuel-based bus fleet with electric buses. The increasing
trend of replacement of fossil fuel based public transport fleet with electric buses will drive the growth of
electric commercial vehicles during the forecast period. Additionally, the growth of e-commerce, logistics, and
shared mobility will drive the growth of electric commercial vehicles during the forecast period.
The Asia Pacific market is expected to witness the fastest growth, followed by Europe and North America: The
automotive industry in the countries such as China, Japan and South Korea is inclined toward innovation,
technology, and development of advanced electric vehicle. The increasing demand for reducing carbon emission
and developing more advanced and fast charging stations are expected to propel the growth of electric vehicle.
BYD, BAIC, Chery and SAIC among others are some of the key players in the Asia Pacific electric vehicle market.
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To match the range and durability of an ICE (Internal Combustion Engine) vehicle, Electric Vehicles
manufacturers have two major ways :
• Improve the performances of the electric engines:
Delage has ALREADY started working in that field, with the first Delage Hypercar “D12” being equipped with a
powerful electric engine (110hp) working with a 48V electric tension, which is a world premiere.
This innovation, which the potential revenues have NOT been taken into consideration in this Business Plan,
have a commercial potential as all current powerful electric engines work with a minimum 400V tension, which
is very dangerous for the passengers and requires many layers of security to protect them, particularly in case
of a crash.
This leads to heavier, more complex and in the end more expensive building process for electric cars. Switching
to a 48V would make it possible to save significant costs.
• Improve the performance of batteries and their environmental footprint :
So far batteries have been the “Achilles heel” of electric vehicles : large lithium-ion batteries weigh hundreds of
pounds (the one of the Mercedes-Benz EQC for example comes in at 1,400 pounds!). These batteries cost
thousands of dollars and come with an environmental burden: They require ingredients like cobalt, nickel,
manganese, lithium, graphite sourced from polluting mines and smelters around the world, and they can
ultimately contaminate soil and water supplies if improperly disposed. Moreover, their recycling is a major
problem : less than 5% of lithium-ion batteries are currently recycled.
Complicating matters further, different battery makers use different ingredients, cells, and modules, which
makes the extraction process less efficient and more expensive.
The business case for recycling will become even more tenuous as Tesla and other car manufacturers take steps
to lower costs by eliminating the most expensive metal components from their battery designs. So financial
incentives will be needed to ensure that these batteries are collected and recycled to avoid contaminating the
environment and threatening public health. Without these incentives, lithium-ion batteries will be dumped,
incinerated, or exported to countries with weaker standards. Whereas China and the EU require electric vehicle
manufacturers to take back spent batteries from consumers, no similar regulation or legislation has been
adopted in the US.
By the time these batteries problems are solved (if this time ever comes considering that currently 16 kg of
batteries are necessary to provide the same energy as 1 kg of gas), the hybrid solution, that allows to cover
longer distance using very small batteries and with a very low fuel consumption, will probably be the best
solution as a reliable compromise to meet the user’s needs and significantly reduce CO2 emissions.
A hybridization of the CVC-Turbine with an electric engine would offer 20-25% less fuel consumption, making
the hybrid solution better for an even longer time.
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II – Second Market for the CVC-Turbine: The Combined Heat & Power Market
The Combined Heat & Power, also called "CHP" or "Cogeneration", is an efficient and clean way to generate
electricity and heat from a single source of energy. Rather than buying energy from traditional suppliers and
producing heat on site with a stove or a burner, an industrial or commercial structure can easily combine
these two aspects within the same installation, thus improving its energy performance.
Several environmental aspects are addressed at the same time: reduction of greenhouse gases, optimization
of energy efficiency and therefore reduction of consumption, ... while providing economic solutions:
optimization of production costs, optimization of energy infrastructure, optimization of energy security.
Several factors help promote cogeneration as an energy solution: lower operating costs, policies favorable to
CHP, government measures, support for public services or the possibility of replicating projects already carried
out. In addition, the fact that CHP makes it possible to limit the need for new network infrastructure and
encourages the clean use of new energy sources (biomass or natural gas, for example) makes it a real lever at
the political level.
This technology has been used for a long time by some countries. The United States were notably pioneers of
CHP (in 1882 by Thomas Edison in New York City) but did not really pursue the development of this
technology. Today, CHP represents 9% of electricity produced in the US and 5 states (Texas, California,
Louisiana, New York and Florida) represent 50% of installations.
In contrast, Europe has become more actively engaged in cogeneration. Today, the EU produces almost 11% of
its electricity from CHP. However, this average covers very contrasting situations from one state to another:
Denmark, Finland and the Netherlands, for example, all produce more than 30% of their electricity in CHP.
In Asia, Japan has made significant investments in cogeneration, especially since the Fukushima accident, to
help reduce nuclear risk. China, with its strong economic growth and its proactive policy of reducing CO2
emissions, is one of the states in which we anticipate one of the strongest advances in CHP technology in the
decades to come.
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A segmented approach of the potential markets for the CVC-Turbine

To identify the best opportunities, DELAGE ENERGIES has recruited a consulting firm which adopted a
segmented approach of the potential markets within CHP for the CVC-Turbine.

DELAGE ENERGIES

BUSINESS PLAN

This analyze shows that North America is late in its CHP development, that natural gas is the primary source
of energy used by cogeneration, that turbines are widely dominant in this market (combined cycle is a mix of
gas turbine coupled with a steam turbine), and that most of the market is shared by the industrial and
commercial sectors.

Segmentation by Region

Segmentation by Energy Source

North America

Natural Gas

Europe

Coal

Asia

Biomass

Rest of the World

Other

Segmentation by Final Use

Segmentation by Technology

Combined Cycle
Steam Turbines
Gas Turbines
Diesel Engines
Other

Residential
Commercial
Industrial
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The analyze also shows that all the key players have a wide range of turbines and confirm that staring with a
250 KW CVC-Turbine would give us access to half of the market already (the 30-300 KW rand AND the 300-700
KW by grouping 2 CVC-trubines, as it is commonly done with combined cycle or diesel engines groups).
Thanks to its far better efficiency, the CVC-Turbine could even immediately address the 1-2 MW segment by
grouping 4 to 8 units of 250 KW, which would allow to cover 90% of the competitors range.

Breakdown of power ranges within
the available turbines on the market
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The US, priority market for the CVC-Turbine
USA will be the priority market for the CVC-Turbine for two reasons :
• President Biden realizes that United States are behind Europe
when it comes to cogeneration (and other cleaner ways to
produce energy and heat) and committed to put in place strong
incentives.
• The CVC-Turbine will work very well with natural gas, and it turns
out USA have huge reserves and intend to develop gas in their
energy mix of the next 20 years :

“Industrial energy efficiency remains
a huge opportunity for immediate
investment and emissions reductions
with existing technologies, including
combined heat and power”.
Joe Biden
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Investment Risk Factors and SWOT Analysis
Investment Risk Factors
In addition to all other information in this Document, the following specific factors should be considered carefully in evaluating
whether to invest in the Company.
If any of the following risks were to materialise, the Company's business, financial conditions, results or future operations could be
materially adversely affected. Additional risks and uncertainties not presently known to the Directors, or which the Directors
currently deem immaterial, may also hurt the Company and your investment. There can be no certainty that the Company will be
able to successfully implement the business set out in this document.
The list below is not exhaustive, nor is it an explanation of all the risk factors involved in investing in the Company and nor are the
risks set out in any order of priority.
• Given the innovative nature of the CVC-Turbine, there are no precedents on which demand and pricing outlook assessments are
based.
• Future forecasts are contingent on the performance and reliability of the CVC-Turbine which, at this stage, have not been tested.
• Future forecasts are also contingent to the homologation of the CVC-Turbine to be part of a propulsive unit for street-legal
vehicles, and authorization from local authorities to produce CHP on a secured facility.
• Operational execution risk exists as the execution of the company's business plan is subject to build and delivery schedule and
cost targets being met.
• The Company has a short operating history upon which prospective investors may base an evaluation of the likely future
performance of the Company.
• An investment made into the Company represents currently a non-readily realisable investment and will remain illiquid until
there is a liquidity event to be agreed by the Board of the company
• Investors should be aware that the value of the ordinary shares may go up as well as down and that the current price of the
ordinary shares may not reflect the underlying value of the Company. Investors may, therefore, realise less than, or lose all of, their
investment.
• The Company may raise additional capital by way of further issues of ordinary shares to enable the Company to progress through
further stages of development. There can be no assurance that such funding if required, will not be dilutive to shareholders.
• The Company's level of return will be reliant upon the performance of its ability to implement its business strategy. The success
of the strategy depends on the Directors' ability to identify opportunities and to execute operations per the Company's business
strategy and for the Company's business to perform positively. No assurance can be given that the strategy to be followed will be
successful under all or any market conditions, that the Company will be able to invest its capital on in the most effective way or
that the Company will be able to generate positive returns for Shareholders. If the strategy is not successfully implemented, this
may have a material adverse effect on the business, financial condition, results of operations and prospects of the Company.
• The Company does not currently undertake foreign currency hedging transactions to mitigate potential foreign currency exposure
but may do so in future. The Board cannot predict the effect of exchange rate fluctuations upon future operating results and there
can be no assurance that exchange rate fluctuations will not have a material adverse effect on the business, operating results or
financial condition of the Company.
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SWOT Analysis
W

S
•

The CVC-Turbine is
based on the CVCReactor
that
has
PROVEN a 18% better
efficiency
than
conventional reactors in
2014.

•

The CVC-Reactor tested
in 2014 was generation
2, to compare to
generation 11 after 7
years
of
further
developments.

•

Many patents granted
on the CVC-Reactor
generation 2 to 11, and
in multiple continents.

•

DELAGE ENERGIES’team
and advisory board is
top level, gathering a
group of successful
businessmen .

•

The partnership with
Delage Hypercars will
bring both secured
revenues and attract a
lot of attention on the
CVC-turbine.

•

The CVC-Turbine has not
being developed and
tested, and although
DELAGE ENERGIES have
two
theorical
and
independent
studies
confirming its feasibility,
the performance and
reliability of the CVCTurbine is not proven
yet.

O
•

•
•

DELAGE ENERGIES will
need more funds than
the 1st round targeted
now

•

The
commercial
network of DELAGE
ENERGIES,
whether
internal or through
partners, still has to be
built from scratch.

Both targeted markets
(Electric Vehicles and
CoGeneration) are fast
growing markets and
the
tendency
will
continue as long as
human
activities
jeopardize
the
environment
and
climate stability.
The Humphrey cycle of
combustion on which
the CVC-Turbine is
based is a field of work
of very few players in
the turbine industry,
meaning if the CVCTurbine is as performant
and reliable as we think,
it
will
have
no
competitor for a long
period.

T
•

In the Electric Vehicle
Market, if batteries
problems are solved in
the next 4 years, the
interest of the CVCTurbine
hybridization
solution will become
much less attractive.

•

In the CHP sector, once
the CVC-Turbine has
proven its efficiency and
started to take market
shares, no doubt that
big players of the
industry will massively
invest into Humphreycycle-based turbines of
their own. Over time,
they may file their own
patents and develop
their own competitive
turbines.
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I – Marketing Strategy for the Electric Vehicles Market
On the automotive market, the strategy will be to use the enormous interest generated by Hypercars to make
the demonstration of the CVC-Turbine.
This is why we wish to launch the development of the CVC-Turbine prototype NOW, so the end result, in 149
weeks according to our partrners Danielson Engineering, comes in time for the release of Delage’s 2nd
Hypercar in July 2024.
Delage patented CVC-Turbine 250 KW

Delage patented low Voltage Electric Engine

Delage 2nd Hypercar (2024)
DESIGN STILL CONFIDENTIAL
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II – Marketing Strategy for the CHP Market
As explained in previous pages, the US will be the priority market for the CVC-Turbine.
The other priority market will be France, because Delage’s name and network (particularly with our
shareholders) can lead us to pre-sale some big units Turbines for certain French industries, and public projects
within the French political framework of encouraging green innovations.
For the US market, the priority will go to the commercial sector first for 2 reasons. according to the US DOE
CHP Deployment Program :
1. The highest progression of CHP is expected in the commercial sector (see graph 1 below).
2. The median power range of CHP in the commercial sector is much lower (300 KW) than in the industrial
sector (7 MW, see graph 2 below). With a first CVC-Turbine of 250 KW, DELAGE ENERGIES will have the
perfect product to address the US commercial sector.

Graph 1: comparison between existing and potential CHP Capacity by sector

Graph 2: comparison between median power range of CHP in the commercial vs industrial sectors
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III – Distribution Strategies
For both the Electric Vehicles Market and the CHP Market, DELAGE ENERGIES will have a triple distribution
strategy :
1. Distribution under the Delage Brand with our own commercial team (to build)

2. Distribution under the Delage Brand through partners :
• Automotive equipment companies like Valeo for the Electric Vehicles Market
• Energy units installation providers like Clarke Energy in the US or Engie in France

3. Licensing deals in white label with giant manufacturers if a minimum revenue is guaranteed

DELAGE ENERGIES
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I – R&D Facilities
For the development of the CVC-Turbine, DELAGE ENERGIES will rely on the support of Danielson Engineering
in Magny-Cours, and will continue to work on the theorical aspects of our technology with Armines
Engineering in Paris and will keep using their supercomputers of Sofia Antipolis.

Laurent Tapie and Jean-Pierre Jousseaume
in the Super-Computers room
of Armines Sofia-Antipolis.
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II – CVC-Turbine Development Process
The development of the CVC-Turbine will be carried on using a modular architecture and organization:

DELAGE ENERGIES
This modular organization will be organized through a 4 steps process.
We have already completed the first one (the preliminary draft).
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In details, these 4 steps contain many sub-parties :

Pre-Project task

Danielson Engineering

DTR Technologiees +
Armines

Danielson Engineering + DTR
Technologiees + Armines
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II – CVC-Turbine Development Budget
The development of the CVC-Turbine will cost € 6.5 M, and then another € 11.2 M to industrialize it and to
recruit the internal team to start selling it.

Within this budget 55% will be the external costs, and contrary to the internal costs they are (almost) not
compressible as they are necessary to MAKE the CVC-Turbine.

The development of the CVCTurbine (from WP1 to WP3),
without its pre-industrialization,
will cost € 5.0 M.
The first round of fund raising will
fully cover WP1 and WP2.
The second round will fully cover
WP3.
Then revenues will come from
completion of WP3, starting with
Delage-Automobiles.
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Each of the 4 phases of the development have been already and carefully estimated in terms of organization,
tasks, time and budget. This is the breakdown of the Pre-study budget (WP1):

Work Package

Lot

Tasks

DELAGE ENERGIES
The breakdown of the CVC-Reactor development budget (WP2):
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The breakdown of the CVC-Turbine development budget (WP3):
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The breakdown of the CVC-Turbine industrialization budget (WP4):
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III – CVC-Turbine Development Schedule
The development of the CVC-Turbine 250 KW is a 149 weeks process, as follows:
WP1: 15 weeks

WP2: 68 weeks

WP3: 66 weeks

BUSINESS PLAN

DELAGE ENERGIES

BUSINESS PLAN

Organisational

SECTION

Structure

04

DELAGE ENERGIES

BUSINESS PLAN

I - Team Organigram
The DELAGE ENERGIES Team will be structured as follows.
Open positions will be hired as the CVC-Turbine gets ready to be presented to potential buyers.
CEO
Laurent Tapie

CTO
CVC Turbine
(open position)

CTO EV
B. Bagur

COO
JP. Jousseaume

Sales Manager
EV Market
(open position)

Sales Manager
CHP Market
(open position)

R&D Analyst

Engineer

Assembly Line
Worker

America Manager

R&D Analyst

Engineer

North America
Commercial/
Residential
Manager

Engineer
Engineer

Europe Manager
Assembly Line
Worker
Assembly Line
Worker
Assembly Line
Worker
Assembly Line
Worker
Assembly Line
Worker
Assembly Line
Worker
Assembly Line
Worker

Asia Manager
North America
Industry Manager
Europe
Commercial/
Residential
Manager
Europe Industry
Manager
Asia Commercial/
Residential
Manager
Asia
Industry Manager
Rest of the World
Manager

HR/Admin
Manager
(open position)

DELAGE ENERGIES
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II – Companies Organigram
DELAGE ENERGIES will be created as a subsidiary of Delage Capital LLC, the mother company of the Delage
group of companies, as follows.

LE CLUB DES 12 LLC

LAURENT TAPIE

25%

75%
DELAGE CAPITAL
(USA)

INVESTORS
X%

100% - X%

DELAGE ENERGIES
(FRANCE)

100%

LICENSE

DELAGE AUTOMOBILES
(FRANCE)

DELAGE ENERGIES
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I – Revenues and Margins Forecast
A. In the EV Market
Although we will use a 250 Kw CVC-Turbine in the 2nd Delage Hypercar (as Hypercars need to have a lot of
power to justify, among other factors, a very high selling price), we believe that the very large part of the sales
will come from a 125Kw and even a 62 Kw CVC-Turbine, coupled to small batteries and one electric engine (or
several in the case of certain cars).
Standard public prizes for turbines within this range of power are around € 35K for 125Kw and € 20K for 62Kw.
For B2B prices we should consider a 25% discount minimum but considering the efficiency performance of the
CVC-Turbine and the licencing fee for using our technology, we will only discount the price by 10%, which will
still leave a gross margin of aprox. 40%.
The 250Kw CVC-Turbine dedicated to Delage Hypercars will be sold by DELAGE ENERGIES to its sister company
Delage-Automobiles at production cost +50% margin (=an estimated price of € 50K). And another € 100K of
licensing fee per car for using the hybridization technology developed by DELAGE ENERGIES.

We believe that from 2027, after the demonstration of the efficiency of our hybrid unique solution, we will be
able to sell a significant number of CVC-Turbines for electric vehicles for all kind of transportation (B2C,
commercial, public…), as follows :

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033
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B. In the CHP Market
With a 250 KW CVC-Turbine, DELAGE ENERGIES will address projects from 250 KW to 2MW.
A benchmark of this kind of projects in various sectors and with various technologies show that DELAGE
ENERGIES should take € 2M as an average size revenue per project, knowing that aprox. half of the client
investment goes into the purchase of the turbine(s) :

The same type of benchmark in the 2MW – 5MW range and in the >5MW range leads to the assumptions that
DELAGE ENERGIES should consider an average revenue per project of respectively € 6 M and € 12 M, with the
purchase of the turbines representing on average 65% and 75% respectively.

DELAGE ENERGIES
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DELAGE ENERGIES will start its prospection on the CHP market in mid-2026, as soon as the CVC-Turbine will be
ready for demonstration.
We consider that it will take 18 months form the beginning of prospection to the first signed contracts of sale,
which will match the timing for the industrialization of the CVC-Turbine.
First revenues from the CHP Market will therefore start from 2028.
Our objective, between our own sales force and the sales force of our partners, is to sign 10 installations in
the 250Kw/2Mw segment in 2028, 30 in 2029, 60 in 2030.
From that stage, the CVC-Turbine will have shown its performance and reliability, so we are confident that
from 2031, at least 100 new installations per year worldwide will be made, progressing by 20 more per year.
We believe we can sign 1 installation in the 2-5Mw segment in 2028, 3 in 2029, 6 in 2030, and then 6 more
every year.
And in the >5Mw segment, we believe we will not sign any before 2030, but 1 in 2030, 2 in 2031 and then 2
more every year.
We will consider that 50% of the projects come from partners in the 250Kw/2Mw segment, vs 1/3 in the 25Mw segment and 25% in the >5Mw segment.
Another revenue stream will be the maintenance of the CHP turbines sold. We considered this revenue in the
standard of the industry, which is 5% of the sale price of a turbine per year from the next year after the sale.
With these hypothesis and those from the previous slide on the average budgets per project, we get the
following revenues forecasts:
2023 2024 2025

2026

2027

2028

2029

2030

2031

2032

2033
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We have considered a gross margin rate of 35% on the sales of CHP CVC-Turbines, which is consistent with the
standards of the industry. And a 70% gross margin on the maintenance.
For the partners helping DELAGE ENERGIES to sale CVC-Turbines, we will revert 40% of our gross margin from
the sales to their clients.
Which leads to a total Net Margin from the CHP market of € 29M in 2030 and over € 100M in 2033.
2023 2024 2025

2026

2027

2028

2029

2030

2031

2032

2033

C. Total Revenues and Net Margin
In total, DELAGE ENERGIES expects to reach € 7.8M revenues from year 2 of operation (2029), 58M for year
3, with a strong growth up to over 830 M revenues in 2033, coming 62% from the EV market and 38% from
the CHP market, with a global net margin of 38% of the revenues in 2033 (312 M), coming 2/3 from the EV
market and 1/3 from the CHP market.
2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033
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II – EBITDA, Profit, Cash-Flows and Valuation
A. EBITDA
To calculate DELAGE ENERGIES EBIT, considering the net margin already integrates the cost of production and
the sales commissions to third-partiers, all the other costs must be listed.
Staff costs
In 2023, the technical staff will be limited to the turbine CTO, Benoit Bagur, and one R&D Analyst to conduct
studies on air flows to optimiste the Chamber of Combustion, heart of the CVC-Reactor.
This will cost aprox. € 80K in S2 2023.
In 2024, a second R&D Analyst will be added and one engineer, which will bring the full technical cost for the
year to aprox. € 250K.
In 2025, this cost will remain the same .
In 2026, year when the CVC-Turbine will be ready, more engineers will be necessary to finalize our
hybridization of the CVC-Turbine with electric engines, and the first people from our production staff. We will
also need to recruit the heads of the commercial regional zone, in late S2 2026.
We therefore estimate that the staff cost will raise to € 0.6M in 2026 (€ 0.4M for technical & production).
In 2027, with he first sales of CVC-Turbines to third-parties, the technical & production staff will have to
double, and the recruiting of Jean-Pierre Jousseaume to organize production will be necessary from day 1 of
the year, leading to a technical & production staff cost of € 1M. The commercial staff will work for the whole
year and therefore cost 3 times more: € 0.6M.
From 2028, with revenues reaching aprox. € 60M and then growing fast to over € 800M five years later, we
will adopt a top-down estimate instead of a bottom-up forecast of the staff cost.
As a benchmark, we use the 2019 accounts of Centrax, a UK
based pure player in the gas turbines sector (from 3 to 15MW).
These accounts are public and can be downloaded on
https://find-and-update.companyinformation.service.gov.uk/company/00592720/filing-history.
They show that for a turnover of € 93.2M (£ 79.4M), Centrax has
a staff of aprox. 250 people and a staff cost of € 10.0M (£ 8.5M)
= 10.8% of their revenues. This staff includes all functions.
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France being a country where social costs are higher than in UK, the weight of staff costs should be, if DELAGE
ENERGIES cost structure becomes comparable to the structure of Centrax, 30% higher.
Meaning when Centrax has its staff cost representing 10.8% of their revenues, DELAGE ENERGIES should be at
10.8% x 1.3 = 14%.
We will therefore apply this 14% rate in 2028.
Then, as revenues grow to levels that are much greater than those of Centrax, the weight of staff cost /
revenues will mechanically diminish, as the line of production will be optimized for greater quantities of
production and scale economies are done.
We chose to apply a decreasing rate of staff cost of 13% in 2029, 11% in 2030, 9% in 2031, and 8% in both
2032 and 2033 as we believe this weight can not being reduced further from that level.
And we have estimated that 2/3 of the staff costs will be represented by the technical & production staff, vs
1/3 for the commercial and other staff.
Overheads, administrative & other operating costs
In 2023, these cost will be limited to € 60K as the company will only repay part of Delage rent for sharing the
space from S2, a few travels and communication costs, and of course administrative costs such as accounting.
In 2024, with the recruiting of more people and a full year of activity, this costs will raise to € 150K.
In 2025 they will remain the same.
With the need to move to an autonomous facility in 2026 and 2027, and more people working in the
company, we estimate these costs to represent € 300K in 20246and € 500K in 2027.
In 2028, the staff increasing significantly, we estimate that the overheads, administrative & other operating
costs will rise to € 1.5M, and will then increase by € 1M per year.
From all the assumptions above, the projected EBITDA of DELAGE ENERGIES is :
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B. Profit after Tax
To move from EBITDA to Profit after tax, we must evaluate the future amortizations which depend on our
investments.
All the investment for the development of the CVC-Reactor and then CVC-Turbine will be classified as R&D
and will not be subject to amortization. They have been detailed in the operating plan.
Investments will also have to be made into the tools, machines and factory to produce the CVC-Turbines once
the industrialization has been completed.
We estimate an initial investment of € 4M in 2028, following a “pre investment” of € 0.5M in 2027.
With the growth of CVC-Turbine sales, the production & assembly line will have to be scaled up. We plan
further investments of € 3M in 2029 and 2030, and then € 2M per year from 2031 to 2033.
Those investments will be amortized on a 15% rate per year.
French tax on corporate profits will then have to be paid once the cumulative P&L is positive. This tax will
reach 25% from 2022 according to French government.
The French tax back systems on research and innovation (respectively known as “Credit d’Impot Recherche”
or “CIR” and “Credit d’Impot Innovation” or “CII”) will also apply and will allow the company to reach break
even in 2026 already.
The profit after tax will approach € 10M in 2028 and € 22M in 2029. At this stage, if the company chooses to
distribute dividends, the shares of the investors of round 1 will bring more dividends than the € 3.5 initial
investment, which means 2029 will be the year of potential complete payback for the investors.
2023 2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

DELAGE ENERGIES

BUSINESS PLAN

C. Cash Flows & Valuation
With the profits after tax, after reintegrating amortizations, and taking into account cash movements
(investments in assets as cash-out and fund raisings as cash-in), we obtain the following cash-flows and
available cash in the company.
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We will use these free cash flow estimates to calculate the DCF valuation, with an actualization rate of 15%
considering the high level of risk of a technology start-up and taking the assumptions, to calculate the
terminal value, of a perpetual growth of dividends of 5% per year (dividend being considered as equal to
profit after tax).
The DCF valuation of DELAGE ENERGIES is slightly higher than € 1B.
Its market value, based on a multiple of 10 on the EBITDA, will reach € 1B in 2029 and approach € 2.4B in
2033.
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The Humphrey Cycle of combustion, basis of the CVC-Reactor innovation
• Humphrey Cycle or “Constant Volume Combustion” is a combustion cycle explained in the beginning of the
20th century in which the chamber is closed on both sides for high pressures.
• This technology, which was considered promising in the early days of aircraft engines, was abandoned
because, ALTHOUGH THE PERFORMANCE HAD ALREADY BENN IDENTIFIED AS SUPERIOR, the technology
and materials of the early years of the 20th century were unable to "hold" these high pressures. It is
therefore the Brayton Joule cycle, known as "Constant Pressure Combustion" that has established itself for
its reliability.
• Only the DARPA (“Defense Advanced Research Project Agency” of the United States) “reopened” the study
of the Humphrey cycle in cooperation with NASA in the 1970s.
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Efficiency comparison : Humphrey vs Brayton

Humphrey cycle or « cVc »
(Constant Volume Combustion)
vs
Brayton cycle or « cPc »
(Constant Pressure Combustion)
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The Evolution of the CVC-Reactor innovation (2008-2012)
• It all started in 2008, when a retired engineer from the French “DGA” (General Direction of Army),
specialist in pulsed combustion and passionate about combustion technologies, takes up the 30-year-old
work from the NASA and performs further calculations.
• He concludes that, indeed, a Turbine, whether thrust or power generation, based on the Humphrey cycle,
should be more efficient than any existing turbine on the market.
• He therefore designs the first plans of what he calls the "CVC-Reactor" and files his first patents.

Patent on CVC-Reactor 2G with
Rotatives Valves (2009)

Patent on CVC-Reactor 2G with
Allumage Thermal Ignition (2011)

Patent on CVC-Reactor 3G with
Mono Valve & Triple Pulse (2012)
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The Evolution of the CVC-Reactor innovation (2011-2013)
Thanks to his patents and his work, this engineer managed to convince his former employer DGA to finance a
research budget for 1.2 M € and develop a laboratory prototype of the “CVC-Reactor”.
The following are joined to the project in the form of a consortium:
• TurboMeca (a subsidiary of Safran and world leader in helicopter engines) that will assemble the
components of the CVC-Reactor,
• Comat Aerospace,
• The P ’Institute, a mechanical research laboratory that will measure the performance of the CVC-Reactor.
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The Evolution of the CVC-Reactor innovation (2014)
• The test of the CVC-Reactor is realized in 2014.
• It shows an efficiency gain estimated to 17.8% compares to any same size Brayton Joule reactor under the
same conditions of operation.
• The P’ reports already concludes that an application can be turbine to produce electricity.
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The Evolution of the CVC-Reactor innovation (2015-2021)
After the success of the 2014 experiment, the engineer invents and files the international patents evolving
the CVC-Reactor, from the 2nd generation (that of the 2014 test) to what could be the 11th generation,
significantly more efficient.

2022: CVC-REACTOR 11G
=
CVC-reactor 6G
Mono Valve triple pulse
Thermal Ignition
Sound reducer
Assisted Rotation

+
Post Combustion : +24%
FmoyPC (N) =
657.(θ0/θ)0,4.(vPC/vPC0)0,2.[(ω/ω0).(v/v0).(πi/πi0)]1
θ0 = 0,45 rd ; ω0 = 130 rd/s ; v0 = 1,2 liter ; πi0 = 3 ;
vPC0 = 0,25 liter

&

Thermal Compression : +24%
PFC (bar) = 19,55.[πi/πi0]0,86.[RCR0/RCR]0,1
πéquivalent = 2,6.[πi/πi0].[RCR0/RCR]0,116
πi0 = 2,1 ; RCRO = 5 (v0/vR0 = 1/0,2)

