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1. Summary 
What is the AMi Exploration Program  
The Asteroid Mining Program (AMi) is a ten-year program that aims to unlock one of the largest 
sources of wealth in history, through profitable asteroid mining. An important portion of this wealth 
will be spend to tackle Earth’s problems, like poverty, health, education, global warming and lead 
to humanity’s expansion in the Solar System, driven by economic rationale. 
The AMi Exploration Program’s first asteroid-mining mission will aim to return 1,000 kg of platinum. 
At current prices of around $34,000  per kilogram, that payload would convert into $34,000,000. 1

However, the Recovery Capsule return capacity is up to 2,500 kg, which would be worth 
$85,000,000. It is our plan to increase the quantity of returned valuable ore with each flight. 
Until 2031, we plan to return $1 billion worth of ore to Earth. 
To make all of this possible, ARCA and General Astronautics develop the EcoRocket Heavy 
launcher and the AMi Cargo spaceship. Our eco-friendly, cost-effective cargo delivery to Low Earth 
Orbit (LEO), significantly reduces the use of polluting propellants. 
The AMi Exploration Program is carried out by a dedicated team from ARCA Space that has 23 
years of aerospace experience. 

AMi objectives 
The AMi objectives cover the decade between 2022-2031, and are focused on creating the 
infrastructure for the AMi Exploration Program. Initially, it aims to generate revenue from Near Earth 
Objects (NEO) mining activities. That will set the stage for creating revenue from asteroid belt 
mining activities, after 2031. 
Here are the ten-year (2022-2031) objectives of the AMi Exploration Program: 
- The creation of regular asteroid-mining operations; 
- The creation of an orbital resource depot; 
- Direct revenue of at least $1 billion from asteroid-mining operations until 2031; 
- Spending at least $100 million on education, providing food, medical care, and global warming 

prevention in poor areas of the world until 2031. 

Economic considerations 
The asteroids are leftover material from the early formation of the solar system or debris from the 
destruction of a planet. There are tens of thousands of asteroids circling the Sun, inside the 
asteroid belt, between the orbits of Mars and Jupiter. Some asteroids are however flying close to 
Earth. These are called Near Earth Objects (NEO).  There are around 18,000 NEO asteroids 
discovered so far. Around 10% of NEO are more accessible than the Moon in terms of required 
Δv , so this makes them the most suitable candidates. 2

The asteroids could provide us with vast quantities of minerals. Typical precious metals could 
include  gold, platinum, rhodium, iridium, silver, osmium, palladium,  and  tungsten. They are 
relatively evenly distributed throughout the asteroid body due to its low gravity, and only shallow 
drilling is required to extract the ore. 

 Price of platinum on February 26, 2022.1

 Δv is a velocity change (in this case velocity increase) by a vehicle in order to reach a desired flight target or parameter, 2

by running and depleting its rocket engine’s propellant.
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Platinum-rich asteroids may contain grades of up to 100 grams per ton, 10-20 times higher than 
open pit platinum mines in South Africa. These ore grades mean that one 500-meter-wide 
platinum-rich asteroid could contain nearly 175 times the annual global platinum output, or 1.5 
times the known world reserves of platinum group metals. Bernstein's Wall Street research firm 
reports that a large asteroid called 16 Psyche  in the asteroid belt between Mars and Jupiter, 200 
kilometres wide, could contain enough nickel ore to cover the current human demand for millions 
of years. 
According to NASA, the minerals that lie in the belt of asteroids between Mars and Jupiter hold 
wealth equivalent to a staggering $100 million for every person on Earth. 
Another implication to consider is environmental protection. Space mining could result in 
significantly reduced carbon emissions compared to extraction on Earth. Earth mining techniques, 
especially of rare metals, are highly polluting processes, whereas only launch emissions would 
remain in earth's atmosphere for space mining. 

AMi key elements 
In order to meet the AMi Exploration Program objectives, we identified three key supporting 
elements: 
I. Development and operation of the world’s most cost-effective and environmentally friendly 
rocket, powerful enough to allow frequent transportation of heavy equipment to Low Earth Orbit 
(LEO), from where the AMi Cargos will be launched. 
EcoRocket Heavy is going to be the heavy rocket with the lowest development cost and the 
lowest price/launch ever achieved, at around $5,000,000. 
II. Development and operation of an asteroid mining vehicle and equipment able to mine the 
valuable metals from asteroids and send them to Earth. The AMi Cargo should be designed to 
intercept Near Earth Objects, mine up to 2.5 tons of platinum and rhodium ore and send it to 
Earth. The ore will be recovered, processed on Earth, and sold. The revenue will be further 
invested in developing the program, but a sizeable part will be donated to tackle the humanity’s 
most critical problems, and to support further development of human expansion in the Solar 
System. 
III. The AMiE Token holders will be able to purchase the returned precious metals with priority. The 
holders will also be able to use the AMiE Tokens in exchange for the precious metals. 

The EcoRocket Heavy 
Before the fabrication of the EcoRocket Heavy, we developed the EcoRocket Demonstrator, a 
three-stage, reusable, small orbital rocket launcher build to serve as a technological demonstrator 
for the EcoRocket Heavy for the AMi Exploration Program. 
This rocket, while able to launch a payload of 10 kg into LEO, aims to demonstrate two main 
features: cost effectiveness and environmental protection. 
EcoRocket Heavy is an ecological, reusable, unprecedentedly low-cost rocket, able to launch 24 
tons to LEO, that will be used by ARCA to launch the asteroid mining vehicles. 
EcoRocket Heavy will use the EcoRocket Demonstrator’s upgraded first stage as a Propulsion 
Module (PM), which is an individual rocket in itself. Multiple PMs are strapped together to create a 
bigger, more capable structure, able to lift significantly more payload.  
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We think that the problem with the development of a heavy launcher is mainly the difficulty to 
fabricate and operate large, lightweight structures. The infrastructure that is required to manipulate 
a fragile tank that is 10 m in diameter, tens of meters long and weights tens of tons is extremely 
demanding and it represents an important portion of the cost. 
We therefore decided that the EcoRocket Heavy is going to be made up of small structures that 
are easy to manipulate with a regular crane. 
For this reason, EcoRocket Heavy has an unusual configuration, as it is wider than taller. 
The transport is also simplified, the propulsion modules being carried by regular size tracks. 
The third stage is placed around the payload and is made of two rows of propulsion modules, 
accounting for a total of 30 units. The second stage is wrapped around the third stage and is 
made of three rows of propulsion modules, accounting for a total of 90 units, while the first stage is 
made of seven rows of 420 propulsion modules, accounting for a total of 540 units. 
With a total launch mass, including the payload, of 5,680 tons, and 12,600 tons-force of thrust, 
EcoRocket Heavy is the heaviest and has the highest thrust at start compared to any other space 
vehicle ever built. It also promises the lowest cost/kg ever recorded. 
EcoRocket Heavy will also be one of the most powerful and cost effective rockets in the world in 
terms of payload capability, as well as Europe’s most capable and effective rocket in every respect. 
The rocket doesn’t have a fairing for the payload, as its dedicated payload is the AMi Cargo, 
thereby further reducing the fabrication cost. 
The fact that the EcoRocket launch is sea-based means that the vehicle can be launched virtually 
from any sea surface from the globe, allowing for extreme flexibility in regard to orbit selection. 
The EcoRocket Heavy has a maximum diameter of 34.5 m, a height of 28 m, an empty weight of 
188 tons and launch weight of 5,443 tons. 
The rocket’s fuelling will start three days before the launch, using the water-based propellant for 
the first and second stage, and hydrogen peroxide and kerosene for the third stage.  
After the fuelling is complete, two tugs will start towing the EcoRocket Heavy from the pier, 24 
hours before launch, heading to a point 30 nautical miles off the coast. After reaching that point, 
the tugs will move to a distance of 10 nautical miles, awaiting the recovery procedure. 
The first stage engine will run for 32 s, the vehicle reaching 7,000 m and a speed of 1,750 km/h.  
At 7,000 m the second stage will be released and continue ascending for 50 s to an altitude of 
43,000 m and a speed of 3,800 km/h. Both stages' trajectory is purely vertical. 
The third stage will separate from the second stage at 60 km, and it will start performing a pitch 
and yaw manoeuvre alignment for orbit injection, using the onboard RCSs. 
After the alignment, the third stage will then start its engines, which will run for a total of 185 s, 
increasing the vehicle’s speed to 28,500 km/h and an altitude of 160 km. The third stage’s engine 
is restartable as many times as desired, as it uses self-igniting propellants. 
After the third stage’s engines cut-off, the AMi Cargo will separate from the rocket. 
After the first and second stages complete their flight, they will descend under their small drogue 
parachutes and using the allocated propulsion modules for a short 6 seconds duration brake 
before splashing-down in the sea, close to the launch point from where they will be towed by the 
two tugs back to harbour. 
The first two stages will then be inspected and prepared for their next flight. 
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AMi Cargo 
The AMi Cargo is a 20 metric tons to Low Earth Orbit (LEO) vehicle that will be used for 
reconnaissance missions to identify potential mining targets and for actual asteroid mining 
operations.  
The main propellant tank will house 17,000 litres of water used as propellant.  
There are 384 m2 of solar panels generating 60 kW, distributed on eight surfaces that are 
articulated on an axis with the ship’s body. The electricity is used to power the Cargo’s arc-electric 
propulsion technology. 
The EcoRocket Heavy vehicle will launch the AMi Cargo into LEO. 
Once in circular LEO, at an altitude of 160 km, the AMi Cargo will fire its engine and elevate its 
orbit in spiral flight to a maximum altitude of around 500,000 km, beyond the Moon’s orbit. 
During this flight sequence the solar panels position will continuously adjust to receive maximum 
solar radiation, as the engine will run continuously for around 34 days. At the end of this 
manoeuvre the AMi Cargo will get a potential energy equivalent with a Δv of 3.5 km/s and the 
escape conditions will be met. 
Depending on the asteroid's position and velocity (we considered an interception point at 7 million 
km), the AMi Cargo will switch to intercept mode, firing its engine for another 7 days to establish 
the target intercept trajectory and gain an extra Δv of 1.4 km/s. 
After this second flight sequence, the engine will shut down and the AMi Cargo will fly inertially for 
around 58 days, approaching the asteroid from behind. 
Once in the asteroid's proximity, around 5 days before target reach, the vehicle will change its flight 
attitude and fire its engine to allow it to brake and fly in formation with the asteroid at a distance of 
around 10 km.  
The vehicle will rotate again with the nose towards the asteroid. After this manoeuvre, the 
Recoverable Capsule will detach from the AMi Cargo and fire its Service Module main engine to 
reach the asteroid. 
Once at a distance of around 100 m from the asteroid surface, small RCS manoeuvres will allow 
the capsule to softly attach itself to the asteroid via six legs from its top end, and by firing a 
harpoon towards the asteroid. 
Our preliminary approach to the actual mining is as follows: the mining equipment is housed inside 
the Recoverable Capsule and it is deployed once the capsule is firmly attached to the asteroid. 
The six legs placed on top of the recoverable capsule have pneumatic adjustable tips. At a 
distance of 10 m from the asteroid, the capsule fires a harpoon that penetrates the asteroid and 
locks inside. A winch recovers the cable and pulls the capsule to the asteroid. The first to touch 
the asteroid are the adjustable legs that are extended accordingly to the asteroid surface shape. 
Once the cable is tensioned and all six legs are in contact with the asteroid surface and pressure is 
applied inside each leg, the attachment operation is complete.  
An envelope is then deployed between the legs to create a protective dome and inside the dome 
the mining operation could start. 
A drill will be deployed from the top of the capsule and it will scrap the surface. There will be a 
diameter of 4 m between the legs and the available diameter for digging will be 3 m for a depth of 
up to 6 m. This means that a maximum of 42.4 cubic metres of excavated material will be available 
for processing. Assuming an average density of 5,320 kg/cubic metre for M type asteroids, there 
will be 225.6 tons of material available for processing. Assuming a grade of 100 g of platinum/ton 
of material, there will be 22.6 kg of available platinum to extract per excavation.  
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The material is scanned and filtered, separating the precious metals from the sterile. The precious 
metals are deposited inside the capsule and the unused material is ejected outside the capsule in 
bags that will be attached to the asteroid. 
Considering that the Recoverable Capsule is designed to bring back to Earth 2.5 tons of platinum, 
the rest will remain on site. However, if the excavated material doesn’t contain the expected 2.5 
tons of platinum, there’s the possibility to fire the RCS and reposition the capsule on a different 
location and start the excavation process again. 
The entire mining operation is done with the energy stored inside the service module batteries, 
which can provide 10 MW of power. 
This is a preliminary approach, and the team will conduct extensive consultations with mining 
specialists to implement the most efficient mining method. 
Once the capsule is fully loaded with ore, it will fire its RCS, return to the main vehicle, and attach 
itself to it in the launch configuration. The now complete AMi Cargo will fire its RCS and move to 
some distance away from the asteroid. The main engine will fire and, for 6 days, will allow the AMi 
Cargo to gain a Δv of 1.4 km/s and place itself on an Earth return trajectory, flying inertially for 59 
days. 
Once in the vicinity of Earth, at 50,000 km distance, the capsule will fire its RCS and detach from 
the vehicle. The capsule’s service module main engine will be fired in the case of any necessary 
trajectory adjustment. The capsule will start descending towards Earth after service module 
separation. 
The total flight time is estimated to 172 days, excluding the time allocated to the mining 
operations, which should take around two more weeks. Therefore, the total mission time should be 
in the range of 186 days. 

ARCA Deep Space Communication Network 
The ARCA Deep Space Communication Network is going to be a network of global ground 
communication installations that will allow ARCA to receive data and images to the ground from 
the AMi Cargo, and send live data from the ground to the spacecraft. These will allow ARCA to 
receive navigation parameters and health reports, as well as live images from its spacecraft in real 
time and send trajectory commands or any other type of commands required by the asteroid 
mining operations. 
ARCA will build three ground stations around the world that will be placed at approximately 120 
degrees from each other. One station will be built in Romania, in the Vâlcea County, close to 
ARCA’s test facility, another one will be located in South America, with a third one located in 
Oceania. 

What problems does the Program address 
ARCA, through the AMi Exploration Program is committed to send automatic mining equipment to 
the most valuable asteroids, extract platinum, rhodium and other valuable minerals, and send them 
to Earth and to LEO to ARCA’s orbital depot, using an eco-friendly and unprecedentedly cost-
effective technology. 
ARCA plans to use 10% of the resulted wealth to help tackle problems related to the life on Earth, 
as well as some related to the outer space. 
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There are some major problems that humanity will need to solve on Earth, related to poverty (food 
shortage, medical assistance, education) as well as environmental protection, as its long-term 
survival depends on both. 
In regard to the outer space, humanity will need to expand, and asteroid mining will constitute the 
much needed motor for this. For the first time, humanity will execute a space-related plan that is 
economically viable, by directly exploiting space resources and bring them to Earth instead of 
sending them in the opposite direction. 

Schedule 
The AMi Exploration Program started on July 7, 2022, and is scheduled to end on July 7, 2031. 
The main events from the program schedule are as follows: 
- 2022 - The fabrication of EcoRocket Heavy started at ARCA and General Astronautics and the 
first Propulsion Modules hardware should also be introduced in 2022. The AMi Cargo will be 
introduced to the public in the same year, when we will also see the first iterations of the vehicle’s 
main plasma engine. 
- 2023 - First orbital launch of the EcoRocket Demonstrator. The first launches of the Propulsion 
Modules designed for all EcoRocket stages. 
- 2024 - The first complete EcoRocket Heavy will be launched in 2024, carrying a dummy AMi 
Cargo as payload. The hydrogen peroxide installation will enter into ARCA’s inventory. The AMi 
Cargo will start the operational tests on the ground, as well as the mining tests.  
- 2025 - The first orbital flight of the operational AMi Cargo, launched by the second EcoRocket 
Heavy, will be performed. During this flight we should also achieve the first atmospheric reentry and 
recovery of the AMi Cargo capsule. ARCA Deep Space Communication Network will become 
operational. 
- 2026 - EcoRocket Heavy and the AMi Cargo will perform an asteroid reconnaissance mission to 
identify the most suitable targets for the first asteroid mining mission. During this mission we 
should also achieve the first reentry test of the recoverable capsule returning from an asteroid. 
- 2027 - The first asteroid mining mission with the target of returning $34,000,000 worth of 
platinum. This is the year that should see the first commercial deal of selling space-mined mineral 
resources on Earth. ARCA will become the first commercial company to commercially offer such 
resources. The first use of the AMiE Token to buy space mining resources at a discount is also 
planned for that year. 
- 2028 - The second asteroid mining mission. The start of the orbital depot construction using 
elements from the AMi Cargo hardware and EcoRocket Heavy third stage. 
- 2029 - We should expect two more asteroid-mining missions and the completion of the third 
EcoRocket Heavy construction. 
- 2030 - Five more asteroid mining missions. The orbital space depot should become operational 
and able to dock AMi Cargos arriving from the asteroid missions and cargo from Earth. In 2030 we 
should also see the first commercial sale of mineral resources from the orbital depot to other third-
party space flight operators. 
- 2031 - Nine asteroid mining missions. As of 2031, we should reach our first billion dollars raised 
from asteroid-mining missions. 
- After 2031 the asteroid-mining operation would become routine, at a pace of 12-24 missions/
year. We also expect the first deep-space exploration vehicle and ARCA’s first deep-space mission 
by then. Those will target the asteroid belt and even beyond in the Solar System, most probably to 
the Jupiter’s moons. 
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Budget 
ARCA is committed to make the AMi Exploration Program a reality by using its skills of achieving 
great results with a reasonable amount of funding. We estimate that, between 2022 to 2027, $100 
million will be required to start the mining operations. 
It is our belief that asteroid mining is going to happen on an extremely low budget, or not going to 
happen at all in the foreseeable future. This also applies to other space colonisation/exploration 
plans. Not low cost, but extremely low budget. 
The total amount needed for the EcoRocket Heavy fabrication is $22,543,934. 
The launch cost for an EcoRocket Heavy assuming the reuse of the first and second stages, which 
represent 96% of the rocket’s structure mass, is $5,055,730. 
The cost of an AMi Cargo unit is estimated at $692,973. 
The cost of an asteroid-mining mission will be $5,798,703. 
The overall budget needed for the AMi Exploration Program development and implementation 
between 2022 and 2031 is $207,329,789, including a 10% contingency provision. We will need to 
raise this amount from external sources. 
The AMi Exploration Program will need to attract $100,550,544, while planning to spend 
$106,779,245 between 2028 and 2031. The latter will be financed from asteroid-mining operations 
and commercial exploitation of the orbital depot. 

Financial Program 
There are two distinct stages of the AMi Exploration Program financing.  
The first stage stretches between the start of the program up to the first asteroid mining mission 
(2022 - 2027) when the first valuable ore will be extracted and brought back to Earth allowing the 
program’s further self financing.  
For the first stage of the AMi Exploration Program, (2022-2027), we expect to raise $100 million, 
distributed as follows:  
I. Token sales - We expect to raise a total of $72,850,544 from the private sale, presale and ICO.  
ARCA will make significant efforts to release and grow the AMiE crypto, by employing the best 
human resources in the creation and distribution campaign. 
II. Merchandise sales - Taking into account that this is going to be a widely known program, we 
plan to have media exposure all around the world, and sell AMi Exploration Program’s merchandise 
all around the world. We are expecting sales in the range of $2,400,000 in the next six years. 
III. Sponsorships - The media promotions through the AMi Exploration Program and ARCA in 
general is a tempting proposition for companies that wish to have their message delivered to a 
global audience, by becoming an ARCA sponsor. In regard to sponsorships amounts attracted, we 
expect $2,350,000 in the next six years. 
IV. Volunteer work - We plan to attract around $950,000 worth of volunteer work. 
V. The investment - We plan to gain financing in the range of $22,000,000. 
For the second stage of the AMi Exploration Program (2028 - 2031) we will relay on the financing 
from asteroid-mining operations, as well as from further investments.  

AMiE crypto 
One of the means to finance the AMi Exploration Program is through the creation of the AMiE 
crypto, a utility token created on the Avalanche blockchain. Through the private sale, presale, and 
the ICO, we aim to raise $72,850,544. 
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Token type: Utility 
Technical standard: ERC20 
Blockchain: Avalanche 
Standard issue price: $0.10 
Private sales: yes 
Public sales: yes 
Total supply: 1,000,000,000. 
Token allocation: 50% goes to the ICO, 20% goes to private sale, 20% to the team, 10% reserve; 
Use of sale proceeds: 80% goes to the AMi Exploration Program technical development, 10% 
marketing and 10% operations. 
Expected capital collected from tokens sale: $72,850,544. 

The utility of the AMiE Token is related to the fact that the token holders will be able to purchase 
the returned precious metals with priority. The holders will also be able to use the AMiE Tokens in 
exchange for the precious metals. 

The AMi Community 
The AMi Exploration Program is not only a space program, but it has much broader implications in 
relation to humanity’s overall progress. 
The volunteers: We are encouraging everyone from around the world to contact us to support the 
AMi Exploration Program implementation. The contribution through volunteering work will lead to 
token rewards worth $10/hour. 
The contributors will be the ones that will directly participate in the AMi Exploration Program, by 
purchasing the AMiE Token. 
The management is the personnel involved in the activities in relation to the AMi Exploration 
Program, full-time on a daily basis. 

Our history 
ARCA was founded in 1998 in Romania, as a non-profit and General Astronautics was 
incorporated in 2012 as a for-profit by Dumitru Popescu. 
- 2004 - Launched Demonstrator 2B, Romania’s first privately-funded rocket from Cape Midia Air 
Force Base, with the total cost of the program of around EUR 35,000. The launch was recorded 
for the Ansari X Prize Competition, ARCA being one of the few teams to actually launch a liquid 
fuel rocket; 
- 2006 - 2007 - ARCA built the world's largest solar balloons that lifted the Stabilo manned 
spacecraft into the stratosphere. In 2007, our collaboration with the Romanian Navy started, as a 
naval ship recovered the Stabilo spacecraft from the Black Sea, after it had splashed down. 
- 2008 - Secured three governmental aerospace contracts worth EUR 1.7 million for the 
development of a large VTOL drone, a suborbital rocket, and a stratospheric balloon-carried 
rocket; 
- 2010 - Launched Helen, the first Romanian privately-funded space rocket, in a suborbital flight 
from the Black Sea, with the logistical support of the Romanian Navy. 
- 2013 - The European Space Agency awarded ARCA a EUR 1 million contract to test the 
parachutes for the ExoMars spacecraft. ARCA performed two missions during this program. The 
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start of the civil war in Ukraine and the annexation of Crimea by the Russian Federation prevented 
us from performing the final two launches as the safety area for the balloons flight was considered 
too close to the newly established Russian airspace in Crimea; 
- 2014 - The first flight of the AirStrato long endurance, high-altitude electric drone designed 
initially as an answer to the Google and Facebook projects to deliver internet in remote areas. 
- 2015 - The European Space Agency awarded ARCA a EUR 1 million contract for the Mars 
Return Sample capsule tests, but the contract was finally not signed by ARCA because we 
decided to move the company in the US; 
- 2015 - 2016 - Created the ArcaBoard, the first truly flying hoverboard, securing a $220,000 
contract with DARPA and the US Army for the ArcaBoard technology. When we launched the 
ArcaBoard product on Christmas Eve 2015, we wanted to fulfil the Back to the Future movie 
prediction, which prophesied that hoverboards will be a reality that year; 
- 2019 - ARCA was inducted in the Romanian National Air Force Museum. ARCA’s aerospace 
technology was housed in one of the largest permanent exhibitions of the Museum. We can 
proudly say that this is the most important recognition we ever received and that we literally wrote 
history; 
- 2020 - ARCA announced the EcoRocket program that used the LAS technology as first and 
second stages, aiming to create a light orbital rocket able to launch small payloads. 

Our past collaborations 
We collaborated with prestigious institutions from around the world, such as the European Space 
Agency (ESA), X Prize Foundation, Google, Romanian Naval Forces, Romanian Air Force, 
ROMATSA, US Army, DARPA, US Air Force Space Command, Spaceport America, NASA Wallops 
Flight Facility, NASA Stennis Space Center, NASA Ames Space Center, and the NASA White 
Sands Test Facility. 

Media coverage 
We enjoy extensive media coverage by prestigious publications from around the world, like The 
Economist, Fortune, CNN, BBC, CNBC, USA Today, The Verge, Gizmag, Gizmodo, Newsweek, 
Huffington Post, Tech Insider, PC Magazine, Cnet, Popular Science, The Telegraph, Daily Mail, and 
Business Insider. 

The gift 
We are going to produce a video series through which everyone will be able to follow everything 
that we do as part of the AMi Exploration Program, gaining knowledge that will allow virtually 
everyone with an average income and enough passion for spaceflight to build and launch an 
orbital class rocket at the cost of a medium-sized car. 
By doing this, by freely sharing the ARCA’s know-how and technology, contrary to the practices of 
other aerospace companies, we wish to accelerate the space launch industry at an unprecedented 
level. This is what we want to become our legacy. 
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2. AMi Exploration Program 

2.1 What is AMi 
The Asteroid Mining Program (AMi) is a ten-year program that aims to unlock one of the largest 
sources of wealth in history, through profitable asteroid mining. An important portion of this wealth 
will be spend to tackle Earth’s problems, like poverty, health, education, global warming and lead 
to humanity’s expansion in the Solar System, driven by economic rationale. 
The AMi Exploration Program’s first asteroid mining mission will aim to return 1,000 kg of platinum. 
At current prices of around $34,000 per kilogram, that payload would convert into $34,000,000. 
However, the Recovery Capsule return capacity is up to 2,500 kg, which would be worth 
$85,000,000. It is our plan to increase the quantity of returned valuable ore with each flight. 
Until 2031, we plan to return $1 billion worth of ore to Earth. 
To make all of this possible, ARCA develops the EcoRocket Heavy launcher and the AMi Cargo 
spaceship. Our eco-friendly, cost-effective cargo delivery to Low Earth Orbit (LEO), significantly 
reduces the use of polluting propellants. 
The development of asteroid-mining hardware will also offer technical capabilities for planetary 
defence against asteroid collision threats. 
The AMi Exploration Program is carried out by a dedicated team from ARCA Space that has 23 
years of aerospace experience. 
Just like the ancient European explorers looking for new horizons, the Earth’s ever-growing 
population is searching for more and more resources. Earth is limited on what it can offer. 
However, through the Solar System there are countless places from which the human race could 
procure those resources. The most suitable candidates seem to be the asteroids. Why is this? Due 
to their small size, they have a low gravity and it is easy to lift the exploited resources out of them. 
Asteroid mining has massive economic potential and can kickstart new, high-revenue industries 
and high-paying jobs. Since we operate as a non-profit, one of our duties is social responsibility. 
We are going to spend part of the mining revenue to provide better medical care, education, 
improved living conditions for the people from poor areas of the world, and directly support new 
breakthroughs in science and technology. 
There are various companies from all over the world that are proposing asteroid-mining operations, 
but none of them have the expertise or the technical capability to develop the needed cost-
effective hardware. ARCA aims to change this and use its 23 years of aerospace expertise and 
already available hardware to reach the goal of effective asteroid mining. 
The AMi Exploration Program will contribute to humanity’s expansion to other worlds and make 
Earth a better place. 

2.2 AMi objectives 

The AMi objectives cover the decade between 2022-2031, and are focused on creating the 
infrastructure for the AMi Exploration Program. Initially, it aims to generate revenue from Near Earth 
Objects (NEO) mining activities. That will set the stage for creating revenue from asteroid belt 
mining activities, after 2031. 
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Here are the ten-year (2022-2031) objectives of the AMi Exploration Program: 
- The creation of regular asteroid mining operations; 
- The creation of an orbital resource depot; 
- Direct revenue of at least $1 billion from asteroid mining operations until 2031; 
- Spending at least $100 million on education, providing food, medical care, and global warming 

prevention in poor areas of the world until 2031. 

2.3 Economic considerations 
But why are the asteroids of interest? The asteroids are leftover material from the early formation of 
the solar system or debris from the destruction of a planet. There are tens of thousands of 
asteroids circling the Sun, inside the asteroid belt, between the orbits of Mars and Jupiter. Some 
asteroids are however flying close to Earth. These are called Near Earth Objects (NEO). There are 
around 18,000 NEO asteroids discovered so far. Around 10% of NEO are more accessible than 
the Moon in terms of required Δv, so this makes them the most suitable candidates. 
The asteroids could provide us with vast quantities of minerals. Typical precious metals could 
include  gold, platinum, rhodium, iridium, silver, osmium, palladium,  and  tungsten. They are 
relatively evenly distributed throughout the asteroid body due to its low gravity, and only shallow 
drilling is required to extract the ore. 
There are some techniques already considered for ore extraction from the asteroids, as follows: 
- mine material and bring it back to Earth for processing; 
- dig the material out and process it on site and then bring it back to Earth; 
- bring the asteroid to Earth orbit and mine the material on LEO where more infrastructure would 
supposedly be available. 
They could also have massive quantities of construction materials such as  iron, cobalt, 
manganese, molybdenum, nickel, aluminium and titanium. Some may even have large quantities of 
water and oxygen, vital for life support and growing food and hydrogen, ammonia, and oxygen 
that would be very useful for rocket propulsion systems, too. 
With the upcoming plans for space colonisation programs initiated by other space companies and 
government agencies, we expect that the demand for resources in the Earth orbit could be high, 
and therefore the presence of an orbital depot could prove an extremely lucrative business. 
There are three different types of asteroids that are of interest for mining operations: 
- C-type asteroids have a high abundance of water which is not currently of use for mining but 
could be used in an exploration effort beyond the asteroid. Mission costs could be reduced by 
using the available water from the asteroid. C-type asteroids also have a lot of 
organic carbon, phosphorus, and other key fertiliser ingredients, which could be used to grow 
food in space. Around 80% of the asteroids are of C-type. 
- S-type asteroids carry little water but look more attractive because they contain numerous metals 
including: nickel, cobalt and more valuable metals such as gold, platinum and rhodium. A small 
10-meter S-type asteroid contains about 650,000 kg of metal with 50 kg in the form of rare metals 
like platinum. 
- M-type asteroids are rare but contain up to 10 times more metal than S-type ones. 
Astronomical or spaceflight observations suggests that there are trillions of dollars’ worth of 
minerals and metals buried in asteroids. As of September 2016, there are 711 known asteroids 
with a value exceeding $100 trillion. As an example, the 300 m wide NEO asteroid (436724) 2011 
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UW158 was said to contain platinum worth as much as $5.4 trillion. This information was however 
disputed by commenters, who claimed that the suggested value is “orders of magnitude too high”. 
Platinum-rich asteroids may contain grades of up to 100 grams per ton, 10-20 times higher than 
open pit platinum mines in South Africa. These ore grades mean that one 500-meter-wide 
platinum-rich asteroid could contain nearly 175 times the annual global platinum output, or 1.5 
times the known world reserves of platinum group metals. Bernstein's Wall Street research firm 
reports that a large (200 km wide) asteroid called 16 Psyche in the asteroid belt between Mars and 
Jupiter could contain enough nickel ore to cover the current human demand for millions of years. 
Some NEO metallic asteroids as small as 200 m across have been valued at $30 billion. Planetary 
Resources estimates that a single 30-meter-long platinum-rich asteroid could contain $25 to $50 
billion worth of platinum at today's prices (Klotz, 2012). 
According to NASA, the minerals that lie in the belt of asteroids between Mars and Jupiter hold 
metal worth a staggering $100 million for every person on Earth. 
There are many resources that are scarce on earth but exist in abundance on asteroids. Exploiting 
these resources could add trillions of dollars to the world economy and push us to expand beyond 
our home planet. This could even create an entirely new suite of industries and occupations. 
Due to this economic incentive some countries have begun to offer regulatory and financial 
incentives to encourage the nascent space mining industry. In July 2017, Luxembourg introduced 
legislation to allow companies with a physical presence in the country to keep any resources they 
mine from celestial bodies. Luxembourg also offers research and development assistance to space 
resource companies and invests directly in them through a fund of around €200m established for 
this purpose. The Deep Space Industries and Planetary Resources US-based companies 
benefited from this. Similar legislation was introduced in the US in 2015 when President Barack 
Obama signed the so-called "Space Law", which allows private individuals and companies to 
perform space mining. 
Going by the current value of platinum, trillions of dollars worth is out there, with a large supply 
prices would fall and even crash the market. However, huge profits could be expected before 
market saturation. 
The expansion of space for mining purposes also raises questions in international law that must be 
addressed. The International Treaty of Outer Space, signed by the UN in 1967, states that no 
country can claim exclusive ownership to any celestial body in outer space. As space mining 
becomes a more viable industry in the future, there will certainly be disputes between countries 
over who will ultimately benefit from the resources exploited in space. 
The opening of space for natural resource exploitation has the potential to create an entire new 
field of jobs and drastically alter the world economy. The mining of asteroids, for example, has the 
potential to add billions of dollars in resources. 
The global asteroid-mining industry attracted $712 million of investments in 2017 and is likely 
to  reach $3,868.9 million by 2025, growing at a  compound annual growth rate of 24.4%  from 
2018 to 2025. 
Another implication to consider is environmental protection. Space mining could result in 
significantly reduced carbon emissions compared to the extraction on earth as the earth mining 
techniques, especially of rare metals, is a highly polluting process. 
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2.4 AMi key elements 
In order to meet the AMi Program objectives, we identified three key supporting elements: 
I. Development and operation of the world’s most cost-effective and environmentally friendly 
rocket, powerful enough to allow frequent transportation of heavy equipment to Low Earth Orbit 
(LEO) from where the AMi Cargos will be launched, orbital structures will be assembled and from 
where deep space flights will be launched. The rocket needs to be at least ten times more cost-
effective than any other rocket on the planet in terms of operational cost, and one hundred times 
more cost effective to develop. In our opinion, asteroid-mining operations have so far been 
hampered by the lack of a truly cost-effective launcher, and this is one of the primary technical 
objectives for the AMi Exploration Program. 
EcoRocket Heavy is going to be the heavy rocket with the lowest development cost and the 
lowest price/launch ever achieved.  
Manufacturing and launching an EcoRocket cost $25,000,000, but by reusing the first two stages 
this drops to only $5,000,000. 
Compared to the Falcon 9 rocket that costs $50million/launch, we offer a radical cost difference 
that stems from the use of cheap, non-polluting propellants and from the fact that an 
unprecedented 96% of EcoRocket Heavy's dry mass is reusable, which further increases the cost 
effectiveness of the system. 
II. Development and operation of an asteroid mining vehicle and equipment able to mine the 
valuable metals from asteroids and send them to Earth. The AMi Cargo should be designed to 
intercept Near Earth Objects, mine up to 2.5 tons of platinum and rhodium ore and send it to 
Earth. The ore will be recovered, processed on Earth and sold. The revenue will be further invested 
in developing the program, but a sizeable part will be donated to tackle the humanity’s most critical 
problems, and to support further development of human expansion in the Solar System. 
III. The creation of the AMiE Token. The AMiE Token holders will be able to purchase the returned 
precious metals with priority. The holders will also be able to use the AMiE Tokens in exchange for 
the precious metals. 
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3. Rocket 

3.1 Low development and operational costs as main features 
Ever since we started to design and build rockets, we’ve always looked at ways to reduce 
fabrication and operation costs, because regardless of the way one looks at the current rockets 
they remain extremely expensive. Especially in our case, when we started ARCA as university 
students in 1998, the cost of just starting a rocket program was discouraging, let alone develop a 
fully operational launch vehicle. 
But the desire to reduce the cost of rockets isn’t something extraordinary, because probably all of 
today’s rocket designers are looking into this, and some of them even succeed to some degree, 
like SpaceX. With the design of their Falcon 9 rocket, they succeeded in reducing the launch cost 
of that rocket category by 3-4 times. This cost reduction is important and impressive. However, 
taking into account that we still talk about tens of millions to launch a rocket, let alone the even 
more absurd cost to develop it, to us it still seemed insanely expensive and we felt that there must 
be other ways of doing more, and do it more effectively. 
The years have gone by at ARCA since the moment of our incorporation in 1999, and we’ve 
designed a lot of aerospace technologies, like rockets, drones, high altitude heavy capacity 
balloons, the ArcaBoard hoverboard, etc. 
A moment worth mentioning happened in 2002, when we were testing our first rocket engine. The 
country was struggling economically after the fall of Communism, we were operating with very few 
financial resources. We barely had money for food, and all our resources were put into building a 
rocket engine. During the first engine test, for our first rocket, Demonstrator 1, that was designed 
to work with hydrogen peroxide 85% and kerosene, something happened, something that will 
define the future of ARCA. At the time we didn’t have hydrogen peroxide 85% and the highest 
concentration that we could obtain from the local supplier was 70%.  
We knew that at 70% concentration, the heat generated by the hydrogen peroxide decomposition 
is enough to completely evaporate the liquid and to transform it in water vapours and oxygen. 
Hydrogen peroxide was injected into the engine, where it would hit a catalyst bed and the 
decomposition would start. The generated oxygen will serve as oxidiser to burn the kerosene that 
was injected after the hydrogen peroxide injection. 
During one of the tests, we injected the hydrogen peroxide and the decomposition reaction started 
as it should have had. Then, we started the igniter and injected the kerosene, to be able to 
complete the engine’s start sequence. But, the kerosene didn’t ignite and the engine created 
thrust only based on the hydrogen peroxide decomposition. Of course the recorded thrust, at 
lower temperature of around 200°C, compared to the one that would have been recorded in the 
case of the kerosene burn (around 2,000°C), was significantly lower. Overall, the performance of 
the engine running only on 70% hydrogen peroxide, was around 40% of the one we would have 
obtained from the kerosene - hydrogen peroxide mix. 
But that immediately sparked an idea. What if we would launch our first rocket powered by 
hydrogen peroxide only? At that point, we had a working rocket engine. Even if it was a lower 
performance one, we also considered the critical financial situation we were in and we decided to 
continue the tests for the rocket powered by a hydrogen peroxide-only engine. 
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The new rocket, Demonstrator 2B, was ARCA’s first successful launch on September 9, 2004, 
from Cape Midia Air Force Base on the Black Sea shore. The whole program cost was ridiculously 
small, at around $35,000. 
After that success, ARCA continued with rocket development, and we continued to look at ways 
to create the most cost effective rocket in the world.  
In 2009, we launched Helen, ARCA’s first rocket able to reach suborbital space. Again, with this 
rocket we tested with hydrogen peroxide 70% and kerosene. Again, we ran into problems with the 
engine ignition at such low concentrations of hydrogen peroxide, and we decided to launch the 
rocket running only on hydrogen peroxide. On October 1, 2010,1st we launched the Helen rocket 
to an altitude of 40 km. 
After that date we departed from that Demonstrator 2B and Helen rocket engines configuration 
running only on hydrogen peroxide, and we’ve looked into more conventional ways of building 
rockets. 
We started the work on the Haas rocket series in 2012, using liquid oxygen and kerosene, 
because we couldn’t see how a rocket running only on hydrogen peroxide could provide the 
needed performance for an orbital launch. From that point on we became a “serious”, 
“mainstream”, “conventional” space company. We swallowed “the blue pill” and we tried every 
possible option, every possible approach to make a conventional rocket more cost effective. We 
even tried using a design inspired by NASA’s cost effective Fastrac  engine as main propulsion 3

option for our Haas rocket. 
In 2015 ARCA took a very important step, as we relocated the company to the US, in New 
Mexico. 
Since we were not able to move the Haas rocket from Romania to the US due to the ITAR 
(International Traffic in Arms Regulations) constraints, we restarted the program there, in New 

 Fastrac was a turbo pump-fed, liquid oxygen and kerosene rocket engine. It was developed for the cancelled X-34 rocket plane and it 3

proposed a fabrication cost in the range of $1 million.
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Mexico, in 2016. We basically rebuilt the whole rocket in the US with a more efficient aerospike  4

engine in a Single Stage to Orbit (SSTO)  rocket configuration to avoid the use of multiple stages 5

that would increase the cost. These improvements indicated that they might actually drop the 
launch cost of the Haas rocket, but due to the still high complexity and demanding hardware, the 
development time would also take many years, and the development cost would still be high. Yes, 
lower compared even to SpaceX, or Rocket Lab’s rocket, but still higher than what we were aiming 
for. We weren’t happy, not even close to happy. We were still searching for “the perfect” rocket in 
terms of cost effectiveness.  
Then, in 2017, something completely unexpected happened. ARCA’s founder, Dumitru Popescu, 
was wrongfully accused of securities fraud, an accusation that would prove to be false, after 
Dumitru won his case in court, in front of a Grand Jury, seven months later.  6

Knowing that this incident would threaten the very survival of ARCA, while in jail he made efforts to 
find a solution to develop a radical product that is going to have an unprecedented impact in the 
aerospace domain, and also be extremely cost effective to develop. The challenge seemed almost 
impossible, but he started to analyse why rockets are fundamentally expensive, and how we can 
make them more cost effective to develop and operate. 
The current companies and space agencies involved in the space business are making efforts to 
reduce the launch cost, and their efforts are directed mainly towards improving technologies that 
are decades old. They push the envelope to gain a few more seconds of specific impulse by 
increasing the chamber pressure, or using slightly better propellants like methane instead of 
kerosene, to densify the propellants by cooling them, or by 3D printing the engines. All of these 
eventually result in a slightly improved, yet still 70 years old technology. 
As noted above, ARCA made similar efforts by creating a single stage to orbit rocket supported by 
an innovative aerospike engine. 

 The aerospike is a type of rocket engine that auto-adapts to the environment pressure variation encountered during rocket flight, 4

increasing the efficiency of the engine in the range of 20-25% compared to a classic rocket engine.

 An SSTO rocket is using a single stage instead of multiple stages, reducing the fabrication and operation cost. On the other hand, the 5

efficiency of the vehicle is lower compared to a multistage vehicle. However, the overall operational cost reduction could be important.

 Dumitru Popescu, ARCA’s founder and CEO, was detained on October 17, 2017, in the Atlanta airport, while flying from Paris, France 6

to El Paso, Texas. The Department of Homeland Security informed him that a warrant was issued by the New Mexico Securities 
Division, based on charges of securities fraud. Everyone at ARCA was completely shocked because we’ve known him and those 
accusations seemed farfetched. We had no idea who was behind this. 
While in jail, he made plans, calculations and sketches for a heavy version of the Haas rocket, a rocket that it was supposed to be cost 
effective and a direct competition to SpaceX’s Falcon 9 and Falcon Heavy. He didn’t feel it was something that will truly change the 
things, but rather an improvement.  
He was incarcerated in the Atlanta and New Mexico jails for 52 days, and released after paying a $40,000 bond. 
He then defended himself and won the case in front of a Grand Jury proving in court that he was innocent. The whole case was based 
on a collusion between a businessman from Chicago, his ex-wife, a New Mexican policeman and a DHS agent to build a securities 
fraud case against him, throw him in jail, deport him from the US and take over ARCA. Everything sounds pretty unbelievable, but 
unfortunately it is true. Even his attorney hired to defend him was compromised. 
The story of the accusations and his arrest exploded in the media and people were convinced he was guilty. 
But wining the case in court didn’t end the story of the wrongdoing against him. The DHS agent, the New Mexican policeman, his 
attorney, as well as the district attorney, realising that they now have in hand an even bigger problem (an innocent man wrongfully 
arrested) decided to deport him after the DHS cancelled his business visa. So after the Grand Jury verdict of innocence, they threw him 
in an immigrant camp from El Paso, Texas and then into Cibola prison in New Mexico, to await deportation to the EU. 
The EcoRocket story has its origins in the Texas immigrants camp where he was detained for 43 days in May-June 2018. 
Dumitru said: “Looking back to the detention in the immigrant camp, although emotionally challenging, it was probably one of the best 
things that ever happened to me, because it gave me the opportunity to stop, to rest, it gave me the time to think and focus on how I’m 
I going to restart ARCA. I was facing a severe loss of credibility after all those events, and I was left with only $300. So, while detained, it 
was clear for me that I need to somehow find a solution to restart ARCA, and to do it with those $300 from my pocket.”
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Reusability, another trend in today’s rocket development, did not yet deliver the trumped cost 
reduction of orbital launches, and the prices remain high. Why is this? After each flight the vehicles 
need extensive checking and refurbishing, leading to long turnaround times. Furthermore, the 
development cost of reusable vehicles is huge, in the range of hundreds of millions, or even 
billions. In order to cover the initial costs, the launch service supplier needs to charge a high launch 
cost. Apparently, no effort was enough to make spaceflight significantly affordable. To us, it was 
clear that all these efforts were doing nothing more than to improve the performance of decade-old 
technologies. In addition, with each new improvement, even with the ones related to reusability, the 
overall cost of the launch vehicles was becoming even higher. 
The strange thing is that space launch companies are using the same 70 years old technology, 
developed during the Cold War by the United States and the Soviet Union, two superpowers with 
virtually unlimited resources. Those technologies were tailored with only one goal in mind: to win 
the space race without too much consideration for cost. Companies are using these same 
technologies today, and for God knows what reasons, they hope that the end result related to the 
cost will be substantially different. 
It was clear that this approach, of only radical innovative design isn’t sufficient, and that we need to 
do more. We need to come up with a radical new approach in terms of technology too, because 
when a rocket cost billions to develop, something is horrible wrong. 
It was clear to us that small steps towards innovation were not the answer to spaceflight cost 
reduction, and the much needed answer would come from a radically different approach. 
Therefore, we started by asking ourselves four fundamental questions: 
I. Why are rocket launches expensive? 
Rocket launches are expensive because the vehicles themselves and the fabrication and launch 
operations are complex. Complexity leads to high costs. 
II. Why are rocket systems complex?  
Because their propellants are volatile, explosive, corrosive, toxic, carcinogenic, polluting, and 
cryogenic. Also, they require high burning temperatures and pressures in the engine. All these 
characteristics require complex machinery, fabrication processes and operations, as well as 
extreme safety measures to handle the extreme propellants parameters. 
III. How can we avoid rocket complexity? 
Since we identified the propellants as the root cause of rocketry high cost, it was clear to us that 
incremental evolutions are definitely not leading to a truly cost-effective rocket system. We knew 
that some radical changes were needed to get a significant cost reduction and these meant only 
one thing: eliminate, or at least significantly reduce the use of volatile, explosive, corrosive, toxic, 
carcinogenic, polluting, cryogenic propellants.  
IV. What potential propellant has completely different properties than the current ones? 
As much as it might seem like a very bold approach, we looked at the cheapest, cleanest and 
easily available liquid: water, and we looked at ways to work with it. After thousands of hours spent 
on the topic, analysing various options, we concluded that the only option that has a potential at 
this point is a rocket in which the water is heated and produces thrust from evaporation, 
accelerating its vapours in a convergent-divergent nozzle. 
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Water as propellant does not only allow for an unprecedentedly cost effective vehicle to build and 
launch, but it also comes with two other great features: no pollution and unprecedented safety.  7

The idea of a hot water rocket engine is not new. Robert Truax , who actually experimented with 8

hot water rocket engines, also proposed it in the 70’s. 
Another effort was done by the University of Berlin, which also experimented with hot water 
rockets and their results were published through the European Space Agency. 
As far as we know, the University was the first one to propose the hot water rocket as a booster 
for orbital vehicles. 
Both predecessors lacked the proper funding as well as the better technology we have today. 
We identified two viable options to build such a system: 
- Electric heating system: 
The rocket tank is filled with regular water mixed with a non-toxic phase destabiliser used in the 
food industry. The water from the tank is electrically heated to temperatures reaching hundreds of 
degrees, in a process that lasts for hours. Then the water is injected into the engine where a phase 
change occurs from liquid to vapours. The EcoRocket Demonstrator is using an 100 kW heating 
system. 
- Chemical heating system: 
The rocket tank is filled with regular water mixed with another phase destabiliser. The water from 
the tank is injected into the engine where again a phase change occurs, from liquid to vapours. 
For our team, an inherent question arose: how can we use a rocket that offers only around 50-60 
seconds of specific impulse? Because this by itself can’t produce the necessary performance for 
an orbital flight, and not even for a suborbital flight. We were literally struggling to find an option to 
work with a rocket with such low performance. Because when you look at current rockets and see 
specific impulses that are around four times higher, the first knee-jerk reaction is to drop the idea, 
thinking it isn’t going to work. But the tremendous advantages offered by the water in terms of 

 Dumitru Popescu about his efforts to design the water-based rocket engine: “And there I was, sitting in a detention centre from Texas, 7

with enough time to think, driven by desperation to save ARCA from bankruptcy. I came up with the idea of building an orbital rocket 
with the lower stages powered by steam, something that is unprecedentedly cost effective to develop, fabricate and operate and, on 
top of everything, is ecological. 
While in detention I didn’t have access to my computer or my phone to be able to perform precise calculations, I didn’t even have a 
ruler to properly draw schematics. So, I used the public phones from the detention centre to call Romania, which was insanely 
expensive, and ask my colleagues, in short sentences of a few seconds, to perform some calculations for me, or make some water 
evaporation tests and send me the results. The situation “improved” for me when I was able to procure a ruler from the infirmary and 
copy the scale on a plied piece of paper and make my own ruler. One of the nurses was nice enough to help me with that, as I engaged 
with her in medical discussions about cervical myelopathy, a pretty rare condition that I have, and she seemed very interested to hear 
about. Of course, the ruler from the infirmary was in inches so I needed to convert in centimetres, but that was the easy part. That ruler 
helped me to create relatively precise sketches, and even make some calculations. A very interesting test that I was performing was to 
moist a section from my prisoner jumpsuit in water. When outside, I would use various surfaces heated by the sun and drop small 
quantities of water on them to observe the evaporation speed. Empirical methods, but they helped me fill my time and gave me 
confidence that the system could actually work. 
Immediately after getting out of jail, and back to Europe in July 2018, I started to make extensive tests at ARCA with my team, to 
develop a water-based rocket engine.”

 Robert C. Truax (1917-2010) was an American rocket engineer who served in the US Navy and later worked for companies like 8

Aerojet and Truax Engineering. His focus was on the development of low-cost rockets for both orbital as well as suborbital applications. 
Among his work we mention the Sea Dragon project, the Skycycle X-2 rocket, and the manned Volksrocket. Sea Dragon proposed a 
giant rocket, launched from the sea. The EcoRocket launch method is inspired from this project. Skycycle X-2 was powered by a water-
based engine and again, the Launch Assist System, although initially not inspired from this, has a lot of similarities with the X-2. The 
Volksrocket was a manned project which aimed to allow suborbital flights up to an altitude of 80 km. The rocket was tested at the 
beginning of the 1990’s, but no manned flight took place. In ARCA’s view, Truax remains one of the most creative and remarkable 
aerospace engineers of all times.
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cost, safety and lack of pollution kept us pushing and coming back to it over and over again, to 
find a way to work with this system. 
We then looked at the Space Shuttle and Ariane 5’s SRBs. They are indeed low performance 
rockets in themselves compared to the vehicle’s main engines in the core stages. Their specific 
impulse  is lower than the main engines’, and the propellant mass to empty mass ratio is very low, 9

but the thrust to weight ratio is very high. In the case of the Space Shuttle’s SRB the thrust/weight 
ratio is 2.15 and in the case of Ariane 5’s SRB, is 1.89.  
It was clear that what matters for boosters is the thrust/weight ratio, while the specific impulse is of 
secondary importance. As long as the thrust to weight ratio is higher than the first stages’, the 
booster will do its job and contribute to the vehicle’s acceleration during ascent, regardless of the 
booster’s impulse. Also, the higher the acceleration at start, the better the flight performance of the 
orbital vehicle. LAS was designed with this feature in mind. 
With this conclusion in mind, the team started to perform simulations to gauge the impact of using 
a low-impulse water booster on the orbital vehicle’s performance. 
We called it the Launch Assist System (LAS). 
The current technology for rocket first stages or boosters uses Solid Rocket Boosters (SRB) or 
Liquid Rocket Boosters (LRB). These are high performance, high cost, unsafe and polluting pieces 
of hardware. Furthermore, they are even generating toxic gases (especially the SRBs). These 
devices make up most of the cost of an orbital rocket launcher. A careful analysis shows that LAS 
could be a viable candidate to work along, or even completely replace, such boosters. LAS is a 
lower performance rocket engine technology, but it is also unprecedentedly safe, clean and cost 
effective. 
The use of LAS avoids accident risks related to the use of toxic and polluting chemicals for 
propellants in chemical plants, as well as during transport, storage and manipulation at the test 
site. It also eliminates the very high costs associated with the safety measures related to these 
operations. 
At impulses in the range of 50-60 sec, the engine’s performance is lower compared to the ones 
using classic propellants, but we found it ideal from many other points of view. 
The Launch Assist System (LAS) is a booster vehicle designed to increase orbital vehicle 
performance using hot water as propellant. It is safe and clean, allowing for a major cost reduction 
of orbital launches. Built at the right scale for each payload, it can transport any orbital rocket to 
altitudes of around 3,000 m and accelerate it to speeds of around Mach 2. 
LAS can be used both as booster as well as a first stage for an orbital rocket, allowing for a 
payload weight increase of up to 30%. Alternatively, it can help current rockets use 25% less 
polluting propellant. 
Currently, the engines and tanks used at take-off are the largest and inherently the most expensive 
parts of a rocket launcher. A vehicle designed around the LAS concept can replace the need for 
classic boosters, or work in conjunction with them, or even work as a first stage of a larger vehicle. 
For instance, ARCA’s Haas 2CA SSTO rocket can boost its payload from 100 kg to 600 kg using 
LAS as its first stage. 
Or, for the same payload of 100 kg, the Haas 2CA rocket can reduce its polluting propellant mass 
from 16 tons to only 6 tons. 

 The specific impulse shows how fuel efficient a rocket engine is. The higher the specific impulse the less fuel an engine requires to 9

create thrust. The specific impulse is dependent of fuel type, combustion pressure, mixture ratio between the oxidiser and fuel, engine 
running altitude, engine shape, etc
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Due to the benign nature of water, the recovery and preflight inspection becomes a simple and fast 
process. 
By eliminating the need of extreme safety measures and complex fabrication technologies and 
operations required by explosive and toxic propellants at take-off, we believe that we have finally 
found a way to make space access clean, safe and affordable. 
But the great advantages of the water-based propulsion aren’t related only to cost effectiveness 
and ecology.  
There are plans from space agencies and companies to use the resources from other planets to 
produce the rocket propellants onsite in support of spaceships launched from Earth.  
For instance, there are plans to obtain methane from CO2 and liquid oxygen from water through 
electrolysis and then liquefaction, on Mars. These are indeed possible, but involve additional 
equipment and effort. On the other hand, icy water is abundantly found in the Solar System, on the 
asteroids, our Moon, Mars, Europa, Enceladus, Titan, etc. A space vehicle using water-based 
propulsion will only need to put that in the tank. The ice will be melt using onboard resistors. In this 
way, with vehicles refuelled with propellant found in space, faster, cheaper missions through the 
Solar System are conceivable. 
When we first communicated our findings publicly in a white paper and an YouTube video from 
May 2, 2019, about 40% of the reactions were negative. It was probably the highest percentage of 
dislikes that ARCA has ever received for a posted video. It was pretty clear to us at that point that 
a long battle lays ahead of us, as the rocket fans and engineers from various companies and 
space agencies from around the world are going to vigorously defend the status quo and will 
hardly accept any fundamental change.  10

But, challenge accepted. We didn’t budge a single centimetre and we marched on with our 
ecological rocket program and the public display of our ideas, being sure that someday they will be 
recognised, based on the achievements that they will enable. 

3.2 Spaceflight and ecology 
As of this date, there are few scientific papers that analyze and quantify the impact of polluting 
rockets on the environment. However, one thing we know for sure: current rockets are polluting 
and the compounds of some of them are toxic and even carcinogenic. 
One of the arguments that is circulated a lot and is defending the current status-quo is that the 
current rockets don’t pollute much in terms of volume, because of their low launch rate. So we 
should not worry about the matter too much. But in our opinion this is a wrong approach for two 
main reasons. 
The first is that the rockets that use polluting engines are releasing unwanted compounds into the 
atmosphere during the ground tests as well, and the emissions generated during engine 
development and ground tests matter too, but are ignored. For a rocket to become operational, a 
significant number of tests are performed. Also, the rate of rocket launches increase every year. 
The second is that every polluting emission has an impact, and it doesn’t matter if this impact is 
big or small. Where is this limit set, and who is setting it? As long as cleaner alternatives become 

 Scott Manley, a famous YouTube personality, tarnished the idea of the ecological rocket in a dedicated video that 10

gathered half a million views. This affected us quite heavily, but this wasn’t the worst thing. Various venture capital 
investors who saw the video mentioned that they can’t invest in ARCA because the idea was trashed in the media, citing 
Scott Manley’s video.
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available, it would be irresponsible not to use them. 
Through their emissions, the current rockets impact the ozone layer, release green-house gases 
into the atmosphere, as well as toxic and carcinogenic compounds with potential negative effects 
on both humans and the fauna and vegetation. 
As mentioned above, on May 2, 2019, ARCA published an Youtube video called LAS, Electric 
Rocket in which we emphasised the negative effects of polluting rockets on the environment and 
the we presented our new water-based propulsion Launch Assist System (LAS) rocket and its 
economical and environmental advantages over the rockets that use polluting, toxic, explosive and 
carcinogenic propellants. 
In the video we stated that current rocket launches release as much polluting gases into the 
atmosphere as one million cars running simultaneously. This applied to large size rockets like 
SpaceX’s Falcon Heavy that was used as beta footage for this statement. 
On May 20, 2020, Tim Dodd, the internet personality better known the Everyday Astronaut, who 
produces spaceflight-related content, and especially in relation to SpaceX’s activity, published a 
video called “How Much Do Rockets Pollute? Are They Bad for Our Air?” The video and the written 
article associated with this video, circulated a lot over the internet, as the video had 1.1 million 
views.  
At the beginning of the article, Tim says: “By the end of this article we will hopefully have a healthy 
understanding of the environmental impact rockets have on our atmosphere, we will figure out 
whether or not rockets’ impact is reckless, or if it is really not that big of a deal.” After he makes a 
short, but pretty comprehensive analysis of rockets emissions, admitting that: “Rockets really do 
not look like a very eco-friendly way to transport stuff, do they? That is an awful lot of stuff coming 
out the back per kg for everything but a purely hydrogen powered rocket.”  
Then, he makes a comparison between airliners and rockets taking as reference SpaceX’s 
Starship/Superheavy vehicle, and one of the conclusions is: “But now compare that to 26.83 
tonnes on an orbital Starship with 100 people and you realise we can actually make some pretty 
drastic improvements to those per passenger numbers! And then just look at Starship doing 
suborbital trips with 400 people! It would come out to be only 1.79 tonnes per passenger. That is 
actually not that bad at all! Compare that to a 747 at 0.73 tonnes per passenger, and the 737 is 
king here at only 0.33 tonnes per passenger. So Starship actually gets pretty close to a 747 as far 
as per-passenger CO2 emissions. On certain long haul routes with certain passenger loads, it 
might actually be very comparable. Sure in general, it still could be over twice as bad, but it is at 
least not two orders of magnitude worse, like some of the other rockets.”  
And then he compares how many rocket launches are performed compared to actual airline 
flights: ”CO2 emissions from all commercial aviation in 2018 totalled 918,000,000 tonnes of CO2. 
Compare that to the 22,780 tonnes from the aerospace industry in that same year, and we realise 
that you would have to fly 40,300 times more rockets per year to equal the output of airliners”, and 
continues: “CO2 emissions from the airline industry were only 2.4% of global CO2 emissions!!! So 
that means in 2018, the global CO2 output of rockets was only 0.0000059% of all CO2 emissions. 
In other words, there are a lot bigger fish to fry.” 
Some of the closing lines of the article are: “Worrying about the current CO2 output of rockets 
compared to the rest of the world’s contributors would be like worrying about and focusing on a 
single leaf in a forest fire. There are much worse offenders we should be focusing on.”, and “So 
rockets are just a tiny little drop in the grand scheme of emissions currently. But that does not 
mean we should just give them a pass, right?” 
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Tim Dodd produced a pretty good video and article, but we definitely don’t agree with his 
approach based on numbers that are purposefully put forward and saying: “Yes, rockets do 
pollute, but the amount of pollutants emitted by the rockets is so tiny. This isn’t that bad. There are 
worse things in the world that pollute more.”  
We respectfully disagree with the way Tim defends this heavily polluting industry by putting forward 
numbers that makes the problem look insignificant. We understand that Tim’s followers are in their 
vast majority SpaceX’s fans and we respect this. We respect the company, Elon Musk, his 
achievements and his fans, and we respect Tim. But we can’t agree with his conclusions. Saying: 
“Yes, rockets pollute, but compared to other industries it isn’t that bad”, is fundamentally wrong. It 
creates a precedent to treat other polluting industries in similar ways. Where is the point at which 
the interest to reduce the polluting sources starts and where it ends? Why wouldn’t the aviation 
industry say the same about themselves? Tim is mentioning that: “CO2 emissions from the airline 
industry were only 2.4% of global CO2 emissions!!!”, meaning it is a small percentage. OK, then, if 
this is also small, probably we shouldn’t look into this either? It is a completely wrong and 
dangerous approach. The space industry is one of the leading technological areas of human 
civilisation, and an example of pollution reduction from this direction could become a leading 
example for many other human activities.  
We’ve seen so many social media comments going: “you should stop with this eco-friendly rocket 
rhetoric”, and “why bother create a eco-friendly rocket, because rockets don’t pollute that much 
compared to cars and airplanes”. And we must admit that these comments are right, rockets don’t 
pollute that much compared to cars and airplanes, but one of the reasons for which we are 
promoting this, in all honesty, is responsibility. Every human activity must reconsider its position 
towards environment protection, spaceflight included and this approach of: “well…you know, we 
shouldn’t do anything because we don’t pollute that much” isn't acceptable. At what point does it 
become too much, who defines this? Simple: common sense and responsibility. We think we have 
the technology to move in the right direction and the time is now. Why not do it if we can? 
Because there are people for which innovation is too hard to swallow and their business model is 
affected? We don’t care. As long as we are doing the right thing, we will never cease to do it. 
So, our approach is completely different and it isn’t based on numbers, but common sense and 
logic. There’s a problem that everyone admit it exists, including Tim: rockets do pollute.  
“As long as there’s a problem, as long as rockets pollute, and I have the means, the technology to 
tackle this, whether the other space companies like it or not, or their supporters like it or not, well, 
I’m going to do it. And at the end of the day, I will make a better world by 0.0000059%. And even 
if it’s less than that I’ll take it.” - Dumitru Popescu, ARCA Space, Founder and CEO 
Last year, Mr. Musk announced a $100 million prize and invited teams to create the technologies 
to remove gigatons of carbon from the atmosphere annually. The prize will conclude in 2025. So, 
this might be SpaceX’s founder response to the problem that he creates through his rockets. In all 
honesty is commendable and if successful definitely a step in the right direction. 
Martin Ross’s paper “The Coming Surge of Rocket Emissions”,  shows that alumina and black 
carbon can be deposited in the higher atmosphere and they warm it up, thereby impacting the 
ozone layer. 
In 2017, a Scientific American article by Leonard David, called “How Much Air Pollution Is 
Produced by Rockets?”, acknowledges the impact of rocket emissions on the ozone layer: “The 
climate impact of rockets has not really been seriously addressed as yet," Ross, a senior project 
engineer for civil and commercial launch projects at The Aerospace Corporation in El Segundo, 
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California, told Space.com: "With respect to ozone, we now understand that the climate and 
ozone impacts of rocket exhaust are completely intertwined.” 
But the rockets that burn kerosene or methane are not the worst when compared to the Solid 
Rocket Boosters (SRB) that were used by the Space Shuttle in the past, and will continue to be 
used by both Ariane 5 and Ariane 6. 
The propellant mixture in each SRB varies from a rocket to another, but basically the mixture 
consists of ammonium perchlorate, aluminium, iron oxides, polybutadiene, and epoxy. Their 
negative impact on the environment, each time a test is performed or a rocket is launched was a 
reason of concern even for their manufacturers. 
In Europe, things are worse than in the rest of the world. The European Space Agency (ESA), the 
European Agency for the Space Program (EUSPA) and the European Commission (EC) are 
encouraging the use of polluting technology, and not only through the use of polluting propellant 
rockets, but even worse, through the use of toxic ones, as they are actively supporting and 
financing the Ariane 5 and Ariane 6 rockets. 
What's even worse is that we pay for all of it, as a lot of their work is supported by public funds.  
It's not just that they make us swallow that poison, they even make us pay for it. I don't know how 
this sounds to you, but for me it doesn't sound right. 
There are strong, less dangerous alternatives available. I’m not talking about water, about our 
advanced approach, but about methane or even kerosene. Because huge steps may not be be 
made overnight, but at least big agencies can replace something that is toxic and carcinogenic 
with something that is only polluting. 
Europe’s Ariane 5 uses 158.3 tons of LOX/LH2 ecological mixture. The same vehicle's boosters, 
however, are using 476 tons and the second stage 9.7 tons of toxic, carcinogenic, polluting 
propellants. It means that in the case of Ariane 5, from a total of 634.8 tons of propellant, only 25% 
is ecological. 
In a New Scientist article from June 7, 1996, called “No such thing as a free launch”, the author 
Mark Ward, presents the worrying effect of Ariane 5 Solid Rocket Boosters on the ground 
environment. 
He notes: “ESA is aware of the extent of the pollution because in 1987 it commissioned a six-
volume study—at a cost of 1.3 million francs (Ј162 000)—from the French national space agency 
(CNES), to look into every aspect of the launch. The final two volumes contain the results of 
environmental tests, and include evidence from biologists, botanists and ecologists. However, the 
study has yet to be made public.  
The scientists tested the effect of the booster rockets on the surrounding forest by firing them on a 
fixed stand and measuring the fallout from the exhaust gases. They concluded that the main cause 
for concern was the large volume of hydrochloric acid formed when tonnes of water are sprayed 
into the exhaust cloud to absorb vibrations from the burning propellant which would otherwise 
damage the rocket. The water turns the exhaust cloud into toxic rain, which falls on the forest 
around the launch pad. 
Claude Petit, a toxicologist at the National Veterinary School in Toulouse and one of the scientists 
involved in the CNES study, placed rats in cages around the test site to find out how the acid rain 
would affect native animals. He discovered that the acid seared lesions onto the lungs of rats up to 
2 km from the test site. If these rats had been allowed to live, Petit claims, many of them would 
have suffered respiratory problems. He says that lesions were also found in animals placed in 
cages 10 km away, but that these were not life-threatening. 
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In a similar test Jean-Pierre Garrec, director of the atmospheric pollution laboratory in Nancy, 
planted radishes around the booster site. He reported that the fallout from the tests killed some 
leaves and left small holes in others, features he says are classic examples of hydrochloric acid 
pollution. Garrec found dead and dying leaves up to 15 km downwind of the test site. He says that 
every time a test took place the surrounding vegetation suffered an “acid shock”.” 
Without aiming to offer a scientific answer on how much the rockets pollute and what their effect 
on the environment is, we are certain of two things: 
- current rocket technologies pollute and have a negative impact on the environment and 

inherently on humans, fauna and flora; 
- through its innovative, ecological, water-based propulsion system, EcoRocket takes an 

important step in solving this problem. 
EcoRocket’s first two stages use a type of ecological propulsion that generates only water vapours 
and oxygen. The third stage uses a classic propulsion using hydrogen peroxide and kerosene, but 
it ignites at altitudes of 100 km. It finds itself in space for all its running time and it constitutes only 
3.6% of its total propellant mass. Therefore, 100% of EcoRocket's atmospheric emissions are 
water and oxygen. 
The use of three stages is a significant advantage in regard to the space debris issue. It allows us 
to have a small third stage compared to the designs that use two stages, a design that is 
commonly adopted for the US designs from the past few years. 
Another thing worth noting is that for the EcoRocket Demonstrator we are going to use the 
smallest amount of polluting fuel ever used to launch a satellite. In total, the third stage uses 154 
kg of polluting propellant and only 18.2 kg of kerosene as fuel, which is in the same as a 
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motorcycle tank. And what’s even better is that the third stage ignites its engine at 100 km altitude, 
so the polluting burn takes place outside the atmosphere. 
Yes, the EcoRocket engine is less efficient than the ones using classic propellants, but 
performance is something that we are not chasing here. Instead, we aim for a product that is 
unprecedentedly cost effective and eco-friendly. 
Paying customers also mainly care about cost, not performance. If we can twin the eco-
friendliness with cost effectiveness, can we ask for more? 
Through EcoRocket, ARCA has started the ecological spaceflight movement, and others are 
welcome to follow. 

3.3 About rocket innovation 
We’ve heard it so many times: space flight industry isn’t about innovation, it is conservative, it 
follows the trodden path, it is about legacy. We used to think the same, but we no longer do. We 
think these days the spaceflight game is mostly about innovation. Whoever is not getting it yet is 
pretty much on their way out. 
After so many years of aerospace work, we believe that if you really want to beat the competition, 
it is not enough to make a slightly better product. Instead, one should make a completely different 
product and apply a completely different strategy. This is achievable only through radical innovation 
in both technology and design. 
Let’s acknowledge that currently there’s a fierce competition for space launch supremacy out 
there. And this competition is fierce because it is about the old players starting to lose access to 
government money and private commercial contracts in favour of the new players, the innovators. 
The old players find that their position is shaky, and it is only a matter of time until this becomes a 
survival issue for them. But why is their position shaky in relation with the innovators? Mainly 
because of three factors:  
- the new vehicles development cost;  
- launch cost; 
- sustainability, which is a new kid on the block, and where ARCA is a front runner. 
The innovators are using old technologies in an innovative way. They incrementally reduce launch 
costs, and slowly but surely establish themselves as the new leaders. 
The old players are trying to keep up with the new ones by timidly proposing small concept 
improvements and by using their well-established, old technologies to decrease their launch costs. 
But due to their inertia and incapacity to adapt to radical innovation, their role as major players in 
the space launch industry is decreasing. In the long term, we might even see them exiting the 
stage of space launches if they don’t continue to receive important government subsidies. This is 
in our opinion a matter of when, not if. 
But what do we mean by a new player? Do mean the ones that were incorporated after a certain 
date? No, not necessarily. We mean the ones who are able to radically innovate and, through their 
innovation, are able to challenge and surpass the old players through better products and services. 
In our opinion there are four types of space launchers innovations. Let’s take a look at what we are 
calling the two-axis technology and design innovation chart. 
On the vertical axis there is technology innovation and on the horizontal axis there is concept 
design innovation. In the chart, we have placed some of the current rocket designs. 
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- Innovation through the use of old technology with small design improvements is the left bottom 
corner that contains the SLS, virtually a Space Shuttle technology arranged in a different 
configuration; LauncherOne, virtually an upgraded Pegasus design; Ariane 6, an upgraded 
Ariane 5 design. It has minimal innovation both in terms of technology as well as design 
concept. So, what these teams are doing there is to use old technology packed in design 
solutions that were basically done in the past. There’s almost no novelty there, therefore we 
can’t expect dramatic real cost reduction. That’s why these designs are heavily enjoying a lot of 
subsidies to survive, as in the case of Ariane 6. 

- Innovation through the use of old technology by using it with radically new, bold design 
concepts is the right bottom corner. There we have the Electron with their electric pumps 
(clearly a step towards technology innovation,) Falcon 9, New Glenn and Starship/Super Heavy 
vehicles. These didn’t make too many technological improvements, but they definitely made a 
radically step forward in terms of reusability, use of methane as fuel, etc. And with the Starship / 
Super Heavy vehicle, by reusing both stages, we can see a dramatic improvement in design 
concept. Therefore, we can expect important cost reductions from these vehicles, especially 
from Starship / Super Heavy. 

- Innovation exclusively through the use of new technology is the upper left quadrant. We were 
not able to identify examples in this section, as we might wait a long time to see a such radical 
approach; 
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- Innovation through a combination of new technology with a radically new design in the upper 
right corner, where ARCA’s design is a good fit. All of the innovative vehicles from other 
companies, are still using 70 years old technologies. And the cost to develop them is still high. 
ARCA is the only one to make a huge step forward by using a completely different technology. 

It was clear for us that pairing technology innovation with design concept innovation will give us the 
dramatic cost reduction that we aimed for. 
We combined the water-based, extremely cost effective and clean technology, as a large first 
stage, with a classic propulsion, smaller upper stage. We gained a 50% reduction in polluting 
propellant, and increased the take-off mass by 40% for the same performance. We would say that 
replacing the vast majority of the polluting propellant with just water-based propellant while 
reducing the cost almost twofold is not a bad deal. That is how we can fulfil the objective of 
creating the most cost effective rocket in history.  
In our opinion, the next generation rockets should have both technology innovation and design 
concept innovation. Using just one of them will not help a project reduce its development and 
operation costs, but both of them will. 
And we think ARCA found a way to develop a rocket without the tens, hundreds or even billions of 
dollars that others need. 
Let’s consider the engineering marvel that is the SpaceX’s Starship/Super Heavy project, a 
reusable launch vehicle that is also using decades old technologies. It is a typical case of an 
innovative design concept that aim to a dramatic launch cost reduction, even if the technology is 
that old. But it has a problem: the huge development cost. As we saw, traditional technology is 
insanely expensive and using it today will do nothing more that perpetuate the culture of excessive 
costs for space technology. So, we are skeptical that we are going to see a radical launch cost 
reduction with the Starship/Super Heavy project, even if SpaceX is promoting this. 
They announced their plan to beat everyone and advance a cost/launch of $20/kg and a $2 
million/launch for the Starship / Super Heavy, in a scenario of a fully reusable Starship. This is their 
claim. They have a plan for sure, they ran some numbers and although I’m skeptical about these 
figures, we decided to use them as reference for the design of our EcoRocket Heavy. Yes, we 
openly admit that we aim to bring the fight to the best, which is the Starship / Super Heavy. 
Based on our current innovative technology and design concept, we believe that we have a 
powerful undercut potential. We are the only ones that can give this great American company a 
run for their money in terms of developing a better product with a lower launch cost. 
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3.4 EcoRocket Demonstrator 

Overview 
The EcoRocket Demonstrator is a three-stage, reusable, small orbital rocket launcher build to 
serve as a technological demonstrator for the EcoRocket Heavy, as part of the AMi Exploration 
Program.  
Able to launch a payload of 10 kg into LEO, this rocket aims to demonstrate two main features: 
cost effectiveness and environment protection. 
The EcoRocket program started in 2020, based on the ecological, extremely cost effective Launch 
Assist System technology used for the rocket’s lower stages, and the conventional Haas rocket for 
the upper stage.  
The EcoRocket Demonstrator's first presentation took place on November 17, during the “Future 
of Rockets” Keynote. The EcoRocket Heavy was also announced then, but it didn’t attract too 
much attention as the Demonstrator was the Keynote’s main topic. 
We had plans for the EcoRocket to become a commercial rocket, and we diligently worked on this 
from 2019 to 2021. This is a story worth telling.  
On June 1, 2021, ARCA proposed the EcoRocket for the European Commission’s 10 million Euro 
prize awarded to a European organisation that can offer the most cost effective and 
environmentally friendly small orbital launcher, operated from within EU territory. On December 20, 
2021, we received the following message from the European Commission: “Unfortunately, your 
application was not among the finalists. The level of competition for the prize was very high, with 
13 applications from all across Europe. There were many excellent entries that had to be 
discarded.”  
And that was it. Our intention to work with the government for a space project was very short-
lived. Never say never, but this probably was our last attempt.  
However, reflecting on this rejection was a very good thing for the AMi Exploration Program. Had 
we won prize, we would have been forced to develop a commercial small launcher. We would 
have become a small space business, far off from our ambitions.The first EcoRocket launch was 
scheduled for October 8-12, 2021, with the logistical support of the Romanian navy’s F-111 
Mărășești guided missile frigate. But the general manager of the Romanian Civil Aviation Authority 
lead to the launch being delayed, then cancelled. As of this writing, the managing director is under 
investigation by the Prime Minister’s office. 
The launch was rescheduled for April 20, 2022, with the logistical support of a civilian ship. This 
first launch targeted a suborbital flight, with a second one, in the summer of 2022, attempting to 
place a 10 kg payload to LEO.  
Unfortunately, the second launched was stopped by the Air Traffic Management authority, citing 
concerns related to the Russia-Ukraine war. Currently ARCA is making efforts to relocate the 
launch operations away from the conflict area in the Black Sea region. 
The overall objectives for the EcoRocket Demonstrator program are: 
- Design, test, build and launch a technological demonstrator for a heavy class rocket for the AMi 

Exploration Program; 
- The demonstrator should be able to complete all launch sequences from sea operations, up to 

a 10 kg satellite delivery to LEO; 
- The product should be 100% privately financed, with zero government support. Through this 

we wanted to demonstrate our capability to keep the development costs down, at a maximum 
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of $1.2 million/launch (unprecedented in the industry), assume full control on the development 
spending, and completely avoiding state funding that is prone to cancellations. The 
development cost so far stayed in the range of $1.2 million. 

- The product should be extremely advanced in terms of environmental protection, aiming for at 
least 25% of its byproducts to be clean. EcoRocket Demonstrator uses 96.4% water-based, 
ecological propellant, while 3.6% of its total propellant mass is polluting propellant. The latter is 
only used by the third stage that is fired in space at altitudes of 100 km, burning in space. 

- The rocket should have at least 80% of reusable dry mass, helping to reduce the launch cost. 
We consider this a measurable, realistic and achievable objective since the US Falcon 9 
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launcher reuses its first stage, which accounts for 87% of its dry mass. EcoRocket 
Demonstrator is reusing its first and second stages that represent 96% of its total dry mass, 
thereby surpassing the Falcon 9 and the Space Shuttle; 

- The EcoRocket Demonstrator should become the world's most cost effective orbital launcher, 
with a cost of $490,000/launch; 

- The implementation of COTS equipment for avionics, airframes and propulsion; 
- Avoidance of expensive 3D printing, advanced computer simulations, advanced materials; 
- Fully in-house fabrication of the airframe, tanks, propulsion, and recovery systems, thereby only 

sourcing the avionics and valves from outside providers. 
The vehicle is built entirely from composite materials. The first two stages use completely benign 
water-based cold propellant, while the third stage uses hot propellant based on hydrogen peroxide 
and kerosene. All stages use the pressure feed system, instead of the extremely expensive pump 
feed system. In a pump feed system, the propellant is forced into the engine by a pump that is 
driven by a turbine that use a fraction of the rockets propellant to spin, or by using high power 
electric engines, while in the case of the pressure feed system, the propellant is forced into the 
engine by the pressure stored into an additional high pressure tank. We chose the later version for 
financial reasons. The weigh penalty in our case is extremely low compared to the pump feed 
system, as we have shown in an analysis sent to DARPA in 2016 for the Haas rocket. This is 
possible due to the fact that we were capable to develop extremely lightweight composite 
materials tanks. 
The vehicle can be launched from sea or land, and depending of this, the first two stages can use 
either electric heating or an ecological chemical reaction of their water-based propellant. 
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EcoRocket Demonstrator during a launch test
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For this program we prioritised cost effectiveness over dynamic performance. 
And what is indeed exceptional is that for the EcoRocket we are going to use the smallest amount 
of polluting fuel ever used to launch a satellite. In total, the third stage uses 140 kg of polluting 
propellant and only 40 kg of kerosene as fuel, which is the amount that will fit in a tank of a car. 

The launch sequence 
The vehicle is transported on a Navy ship 20 miles off-shore from the naval base to a safety area 
that is under naval and aerial traffic management. 
The rocket is offloaded from the ship and placed on the sea surface. Initially, the rocket will stay on 
the sea surface in horizontal position. The 2,500 kg ballast is lowered from the ship to the sea and 
is attached to the rocket’s bottom which will make the rocket switch to vertical position. That will 
make it ready for fuelling and pressurisation, the rocket being half submerged. 
The ballast will have a buoy attached and will be recovered after the launch and brought back 
onboard the ship. Before engine start, the naval ship will manoeuvre at a distance of 1 km from the 
rocket. 
The launch will be initiated by starting the first stage’s main engine. The rocket starts ascending, 
and at an altitude of 34 m, when it reaches the minimum velocity for aerodynamically stable flight, 
the ballast is detached. 
The first stage engine will run for 34 s until the vehicle reaches an altitude of 7,500 m and a speed 
of 1,650 km/h.  
At 7,500 m, the second stage will ignite to continue ascending for 59 s to an altitude of 50,000 m 
and a speed of 4,600 km/h.  
The second and third stage will stay connected and will continue the inertial ascending. During 
ascent, they will perform a pitch and yaw manoeuvre alignment for orbit injection, using the RCS. 
After the alignment, the second and third stage will start spinning using the Second Stage onboard 
RCS's. The third stage will then separate and start its engine, which will run for a total of 173 s, 
increasing the vehicle’s speed to 28,500 km/h and an altitude of 220 km. 
After the engine cut-off, the third stage is yo-yo de-spun and uses the onboard RCS’s to position 
the vehicle into the desired attitude for satellite deployment. The third stage engine is restartable as 
many times as desired, as it uses self-igniting propellants. 
The first two stages have a strictly vertical trajectory, which is a unique flight profile compared to all 
other orbital vehicles that are bending their trajectory straight from the start. The EcoRocket’s first 
two stages fly straight up until it reaches space, and then the third stage is fired to place the 
payload into orbit. 
The first stage will splashdown under its parachute, assisted by the Landing Engine. The second 
stage will splashdown using exclusively its parachute. Both stages will land in the same area, since 
their trajectory is vertical. This allows the naval vessel to execute a fast and precise recovery 
operation. 
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The engines for the EcoRocket Demonstrator, technical characteristics and performances: 

	 First Stage 

	 Second Stage 

	 Third Stage 

Engine type Aerospike, spike cut at 80%

Propellant H2O + benign phase destabiliser

Pressurant H2O vapours/air

Maximum chamber pressure 14 atm

Total propellant flow 142 kg/s

Engine running time 34 s

Maximum thrust 11.300 kgf

Specific impulse at sea level 78 s

Engine type Aerospike, spike cut at 80%

Propellant H2O + benign phase destabiliser

Pressurant H2O vapours/air

Maximum chamber pressure 16 atm

Total propellant flow 25 kg/s

Engine running time 59 s

Maximum thrust 2.400 kgf

Specific impulse at start altitude 94 s

Engine type Bell-shaped nozzle

Propellant Hydrogen Peroxide 98% + Kerosene

Pressurant Helium

Maximum chamber pressure 14

Nozzle expansion ratio 54

Oxidiser flow 1.7 kg/s

Fuel flow 0.23 kg/s

Total max. propellant flow 1.93 kg/s

Mixture ratio including the film cooling 7.46:1

Engine running time 180

Maximum thrust 550 kgf

Specific impulse at start altitude 279 s
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EcoRocket Demonstrator during EXAM Mission 10 sea training
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EcoRocket Demonstrator technical characteristics and performances: 
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3.5 EcoRocket Heavy 

Overview 
EcoRocket Heavy is an ecological, reusable, unprecedentedly low-cost rocket, able to launch 24 
tones to LEO. ARCA will use this rocket to launch asteroid-mining vehicles. 
EcoRocket Heavy will use the EcoRocket Demonstrator’s uprated first stage as a Propulsion 
Module (PM), which is an individual rocket in itself. Multiple PMs are strapped together to create a 
bigger, more capable structure, able to lift significantly more payload. 
In 2017 we developed the AMi Exploration Program idea. It will lead to the development of a space 
program based on an economic rationale, supported by the asteroid-mining program, which could 
eventually lead to human expansion in the Solar System. 
Of course, this program is based on an extremely cost effective, environmentally friendly, heavy 
launch vehicle. At that time, we weren’t convinced that it was the right time to publicly present the 
idea without first showing clear progress of the EcoRocket program, as the asteroid mining 
program was predicated by EcoRocket's successful development. 
So, after a successful sea training in mid-2021 when we demonstrated the capability to perform 
the sea launch, and a successful first low-altitude launch where we demonstrated the viability of 
the water-based propulsion system, we’ve decided that we have enough technical achievements 
to move forward and publicly announce the AMi Exploration Program. 
For EcoRocket Heavy, we took a good look and learnt from the development shortcomings of 
other heavy launchers projects, especially Starship/Superheavy. The project of a heavy launcher 
posses serious logistical challenges. Associated costs related to such challenges were one of our 
main concerns. 
We believe that the problem with the development of a heavy launcher is mainly the difficulty to 
fabricate and operate large structures. The infrastructure that is required to manipulate a fragile 
tank that is 10 m in diameter, tens of meters long and weights tens of tons is extremely 
demanding, and it might represent an important portion of the cost. 
When building a single large structure one needs to also create the infrastructure able to support it. 
A single structure leads to the need of a large facility to fabricate and store the vehicle. It also 
means the need to build at the launch location, in order to avoid transportation. ARCA doesn’t 
have these capabilities and is also not planning to spend the funds to acquire them. It is time 
consuming and expensive. Instead, we chose the option to maximise the use of available 
infrastructure. 
Also, we’ve learned during our own program development that the need to frequently use cranes 
was frustrating, because of the logistical effort involved. Of course, the taller the rocket, the larger 
the crane. And when we looked at Starship/Super Heavy that is using these insanely tall cranes, it 
was clear for us that this must be avoided by all means, because the rental or manufacturing of 
those cranes is seriously expensive. We realised that we need to build on the horizontal rather than 
on the vertical. 
So we decided that the EcoRocket Heavy is going to be made of small, easy to manipulate 
structures. This leads to an unusual configuration for a rocket, as it is wider than it is taller. 
At first glance, one may argue that the drag penalty of such a wide structure is severe. However, 
due to extremely high thrust-to-drag ratio, the simulations have shown that the drag effect is 
somewhat limited and doesn’t represent much of a concern compared to a similar rocket built with 
a smaller transversal cross section. 
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For instance, let’s compare the EcoRocket Heavy built in two configurations, with a diameter of 32 
m, and the same rocket with a diameter of 10 m. In the first case, the first stage’s burnout will 
occur at an altitude of 7 km, and a speed of 1,750 km/h. In the second case, the first stage’s 
burnout will occur at an altitude of 7,5 km, and a speed of 2,090 km/h. The payload penalty of 
using a 32 m diameter first stage compared to a 10 m diameter one would be 1.55 t, from 24 t to 
25.5 t. So, we can conclude that the penalty in the first stage performance is as follows: 6,7% in 
regard to altitude, 16,3% in regard to speed and 5,9% in regard to payload. Taking into account 
the substantial financial gain of operating a rocket that is wider rather than taller, we find these 
losses acceptable. 
Compared to the EcoRocket Demonstrator first stage, a single Propulsion Module has more than 
double the amount of water-based propellant, double the thrust, and lacks stabiliser fins. All PM’s 
elements could be manipulated at the fabrication facility by hand, by no more than 6 people. 
Another interesting feature is that with taking-off and landing from the sea there is no need to 
develop expensive infrastructure such as a launch pad and support towers. 
The Heavy’s wider shape allows the vehicle to float on the water in vertical position, which is a 
huge bonus from a logistical point of view, as the rocket will not need to use any type of ballast or 
lifting mechanism. 
The transport is also simplified, as the propulsion modules can be moved by regular-sized lorries. 
EcoRocket Heavy uses relatively small size parallel propulsion modules that are easy to 
manufacture and operate. They are basically iterations of the EcoRocket Demonstrator uprated 
first stage, mounted together in a parallel configuration, forming a hexagon with the payload 
mounted at its centre. 
The maximum diameter of the payload mounted in the centre is 3.8 m, enough to fit the AMi Cargo 
with the packed solar panels. 
The third stage is placed around the payload and is made of two rows of propulsion modules, 
accounting for a total of 30 units. The second stage is wrapped around the third stage and is 
made of three rows of propulsion modules, accounting for a total of 90 units, while the first stage is 
made of seven rows of propulsion modules, accounting for a total of 420 units. In total, EcoRocket 
Heavy uses 540 Propulsion Modules. 
With a total launch mass, including the payload, of 5,680 tons, and a take-off thrust of 12,600 tf, 
EcoRocket Heavy is the heaviest and has the highest thrust compared to any other vehicle ever 
built. It also promises the lowest cost/kg ever recorded. 
The smaller mass fraction  compared to regular rockets (about four times) is caused by the lower 11

water-based propellant efficiency. 
Compared to the Starship Super Heavy, EcoRocket Heavy carries 15% more propellant, has 46% 
more thrust and is around four times less capable in terms of payload to LEO capacity. However, 
due to its environmental friendliness, high operational cost efficiency, and extremely reduced 
development cost, we consider the weight penalty a reasonable trade-off. 
The overall structure is definitely heavier compared to one that uses a minimum amount of tanks, 
but the use of lightweight composite materials allows us to record a relatively small weight penalty. 
The EcoRocket Heavy is reminiscent of the OTRAG design that we will discuss further in this white 
paper, as it definitely influenced our work.  

 Is a term that defines a rocket efficiency, representing the ratio of payload mass vs. Propellant and rocket structure 11

mass.
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EcoRocket Heavy will be one of the world’s most powerful and most cost-effective rockets. It will 
surely be Europe’s most powerful and cost-effective rocket, outclassing every other model, current 
or planned. 
The rocket doesn’t have a fairing for the payload, reducing the fabrication cost further. 
Reusability is also a must, with severe penalties if the vehicle is to be expandable. Like in the case 
of EcoRocket Demonstrator, the Heavy version’s both stages will be fully reusable. 
After the delivery of the third stage at the launch altitude, the first and second stages will perform a 
powered descent and splash into the sea, close to the logistical ship. 
There’s another major difference between EcoRocket Heavy design philosophy and the other 
products existing on the market. EcoRocket Heavy isn’t built to serve third parties launch services, 
but only ARCA’s needs related to the AMi Exploration Program. All other rockets out there are 
designed, built and operated with only one philosophy in mind: to serve third parties, implementing 
their commercial constraints into their design and operation philosophy. This is also one of the 
major causes that lead to a huge increase in development and operation costs. In the case of the 
EcoRocket Heavy carrying only the AMi Cargo at the core, there’s no need for an extra firing for 
customers, further decreasing the costs associated with the development as well as with the 
hardware fabrication for each flight. 
But what is the impact of a non-re-flyable third stage? Well, not so severe, if you think that the third 
stage will be used as storage facility for the planned orbital depot. 
Another huge advantage for the use of parallel propulsion modules is the fact that the EcoRocket 
Heavy could use a dedicated number of PM’s accordingly to the designated mission. For instance, 
as in the case of the current rockets, they will launch in the predefined configuration, regardless of 
whether they carry their maximum payload capacity or a smaller payload. 
This EcoRocket Heavy feature allows us to optimise the launch cost to properly dimension the 
rocket size to fit the payload requirements. 
The EcoRocket Heavy solution is packed with innovation that aims to achieve unprecedented 
cost-effectiveness, environment friendliness, and perfectly serve the future needs of the AMi 
Exploration Program through its development into the EcoRocket Heavy: 
- full reusability of the first two stages that make 94.4% of the vehicle's total dry mass; 
- the use of ecological propellant that also makes of 94,4% of the total vehicle mass, whereas 

polluting propellant accounts only for 5,6%; 
- the vehicle will be launched from the sea, or from virtually any water surface in the world, 

allowing for extremely high flexibility on orbit options. 
The EcoRocket’s first two stages are basically forming an ecological aerospace shuttle, that is 
releasing water vapours. It will carry the third stage to the launch altitude, allowing a dramatic 
reduction of polluting propellant usage. 
The idea of the EcoRocket sea launch, came out of necessity. Romania is a relatively small country 
compared to others that are developing space launch technologies. In the past years however, 
countries like Germany, Spain, and Great Britain, of similar size to Romania, entered the spaceflight 
game. Since 2007, we have launched aerospace vehicles from and over the Black Sea. So we 
have had to make the Black Sea what the Atlantic Ocean is for the US or France, or the Kazakh 
desert is for Russia. A sea shore launch was also challenging, as a lot of resorts are located on the 
Black Sea shore, so the only option for us was to go out and launch from the water. A launch from 
a barge for the EcoRocket was of course perfectly reasonable, but we always thought that at 
some point we need to scale up the rocket size and on long term we needed to gain experience in 
the sea operations with the launch directly from the water. 
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The fact that the EcoRocket launch is sea-based means that the vehicle can be launched virtually 
from any sea surface around the globe, allowing for extreme flexibility in regard to orbit selection. 

Technical description  
Let’s take a look to the technical characteristics of the vehicle. 
The whole vehicle is built based on the Propulsion Modules (PM) that are 1.2 m diameter tanks 
and engine. At the top of the module there’s the pressurisation tank, followed by the propellant 
tank, holding 10 tons of water-based propellant, while at the bottom of the PM lies the engine. 
We’ve decided that for the PMs to skip the use of the aerospace engine because we need to 
implement mass production and the number of components need to be reduced as much as 
possible. An aerospike is significantly more complex to fabricate than a classic rocket engine. For 
the aerospike engine we have two major components: the plug and the outer ring, while in the 
case of a classical engine, we have only one component. Also, during the EXAM Mission 10, we 
found that it is difficult to seal a ring-shaped engine exhaust, when compared to a circular one. 
And finally, since the EcoRocket Heavy is built mostly to be a wider than taller vehicle, the need to 
shorten its length was no longer a serious concern, as it was for rocket vehicles in which the 
stages a stacked one on top of the other. In this case, the use of the aerospike engine would lead 
to significant length and weight reduction. 
Much like the EcoRocket Demonstrator, the Propulsion Module is built entirely from composite 
materials, including the tanks and the engine. 

First stage description 
In the first stage, the PM is pressure-fed, fully reusable, with a sea-level thrust of 30,000 kgf and a 
sea level specific impulse of 78 s. What’s remarkable is that the tanks and the engine of the 
Propulsion Module are a unibody design, with no bolts assembly. 
The Heavy’s first stage Propulsion Module’s propellant tank has a diameter of 1.2 m, a length of 7 
m, while the pressurisation tank has the same 1.2 m diameter and a length of 2.6 m, both of them 
being built with composite materials. ARCA has extensive experience with composite materials 
tank fabrication. All our previous rockets used composite tanks that never recorded a single failure. 
The first stage engine can work with either heating system, electric or chemical, and both are 
ecological. But because the EcoRocket Heavy launch will take place at sea, the chemical one is 
safer and therefore the logical option.  
In the case of the electrical heating system, a special challenge arose from the fact that the 
propellant needs to be heated to around 250°C, where standard composites are susceptible to 
ruptures. Since the fibres behave normally at these temperatures, the only challenge was to select 
the proper resin. 
Tests were performed on various tanks to find the type of resin able to withstand the relatively high 
temperatures required for the stored propellant. 
The tanks are made of two separate layers. An internal thermal liner is wrapped in glass fibre 
fabric/filament and epoxy resin. The liner acts as an insulator that protects the outer, structural 
layers, keeping them at below 140°C. The materials used for electrically-heated tanks are ARCA 
proprietary information. 
In the case of the chemical heating system in use with the EcoRocket Heavy, tank materials are 
less demanding, since they operate at environment temperature. They are based on S-type glass-
fibre and epoxy resin. The fabrication technology for these tanks is proprietary. 
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The PM’s structure and engine are going to be submerged during the launch phase. The whole 
airframe, the engine and the avionics containers are waterproof and able to withstand an external 
pressure of 4 bar. 
All PM’s are connected via metallic joints placed at three points along the airframe. Pneumatic 
locks connect the PMs groups belonging to each stage. 
At separation, the locks are released, and the second and third stages are decoupled from the first 
one. The first stage has a larger frontal area and is lighter (when tanks are depleted) than the 
second and third ones. As the separation occurs at high dynamic pressure, the first stage will 
decelerate faster than the second one, allowing the latter to easily distance itself. Two seconds 
after separation, the second stage will start its engines and continue the ascent. 
The first stage has an RCS system that is allowing the vehicle to keep a vertical trajectory. 
On top of a few PM’s from the first stage there are drogue parachute containers that deploy at the 
apogee of the first stage’s trajectory. These keep the stage vertical during the descent. The first 
stage fires 12 PMs for around 6 seconds, allowing a soft landing in the water. 
Also, on top of the PM’s there are avionics containers that house radio and satellite beacons, as 
well as the telemetry link and a video camera that will record the second stage separation and the 
deployment of the drogue parachutes. 
PM tank doesn’t need dedicated pressurisation system onboard, such as high-pressure bottles, 
pumps, conduits and valves. 
The propellant tanks for the first stage are completely filled with propellant, while the pressurisation 
tanks are filled with air provided by external pressure sources. 
Once the engine starts, the water level drops, increasing the tanks’ empty volume. Therefore, the 
pressure tends to decrease. However, based on the simulated flight profile, the increase of 
acceleration towards the end of the trajectory, successfully compensates for this pressure loss, as 
the acceleration increases the static pressure at the bottom of the tank. Also, the simulations show 
that a pressure drop in the tank is even desired, as it helps to prevent the engine reach a throttle 
level that would affect the airframe. To conclude, the pressure drop's impact on vehicle 
performance is negligible. The simulations indicate a small speed loss of 5% and a small altitude 
increase of around 8%, compared to simulated tanks under a constant pressure. 
The PM engine doesn’t use valves but burst disks that break when pressure in the propellant tank 
increases. This allows a significant cost reduction even compared to the EcoRocket Demonstrator, 
whose first stage uses two 100 mm, pneumatically-actuated stainless steel ball valves. 
Taking into account the large number of Propulsion Modules and the necessity to maintain a 
uniform thrust across all of them, the engine chambers are interconnected to equalise pressure. 
The first stage avionics are mounted in two containers placed on top of two Propulsion Modules. 
The avionics include: 0-5V type pressure sensors connected to an MCC board that is further 
connected to the flight computer through an I2C port; K-Type thermocouples also connected to an 
MCC board that is further connected to the flight computer through an I2C port; radio GPS 
beacon I based on Byonics GPS4 connected directly to the flight computer, able to replay data up 
to an altitude of 84 km; radio GPS beacon II; satellite GPS beacon that sends data (altitude, 
speed, heading) to the FCCC through an Iridium satellite connection; IMU connected to the flight 
computer; radio modem with a range of 20 km that sends flight data to the FCCC. 
The data being sent to the FCCC through the flight computer includes: pressure and temperature 
data; radio GPS data (altitude, speed, heading); inertial navigation data from the IMU on all axes, 
i.e.acceleration, attitude (pitch, roll, yaw) and speed. 
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Commands sent to the vehicle are: RCS control based on the IMU data; second stage separation; 
parachutes deployment. 
Commands received by the flight computer from the FCCC through the radio modems are: tank 
pressurisation followed by the engine start; emergency in-flight tanks venting, as a flight abort 
procedure; stage separation; parachute deployment. 
The on-board 1 W modem has a high gain antenna, which is powerful enough for the first stage’s 
apogee (8 km) The modem is paired with an FCCC counterpart and connects to the centre’s 
computer. 
The Tellur DC3 video cameras are can record 8 hours in 4K on a 128 GB micro-SD card. They are 
powered by a 6 Ah LiPo battery. There are six cameras on each stage that record the following 
steps: engine start, including while undersea; staging; and parachute deployment. The footage is 
recovered after each flight, after the stage has landed. 
In terms of batteries, the flight computer, IMU, radio modem and the MCC board together use a Li-
Po 22 V/1,5 A battery. The 9602-AB satellite GPS has an internal battery, while the video cameras 
use a 5 V/6 Ah battery each. 

The Propulsion Module parameters for the EcoRocket Heavy first stage, are as follows: 

Second stage description 
The second stage is also made up of Propulsion Modules, with the engines’ divergent nozzles 
expanded to adapt to a 9 km staging altitude. 
The stage’s PM’s have the same propellant mass and engine thrust as the first stage.  
The Propulsion Modules propellant tanks have the same diameter and length as the first stage’s. 
The materials, fabrication technologies and RCS system are also identical. 
The attachment elements between the second and third stage are identical to those between the 
first and second ones.  
Taking into account that the separation between the second and third stage occurs at around 50 
km, where the dynamic pressure is extremely low, the second stage will fire its top RCS’s to 
decelerate and allow the third stage to distance itself. 

Diameter 1.2 m

Length 16 m

Empty weight 340 kg

Launch weight 10,340 kg

Engine type Thrust augmented DeLaval nozzle

Propellant H2O + benign phase destabiliser

Pressurant H2O vapours/air

Maximum chamber pressure 20 atm

Max. propellant flow 385 kg/s

Engine running time 40 s

Maximum thrust 30.000 kgf

Specific impulse at sea level 78 s
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Some of the second stage PM’s have drogue parachutes in containers mounted on their top. 
These deploy at an altitude of 3,000 m, during descent. The second stage will reach apogee in 
space, at an altitude of 100 km. Both the first and second stages are using drogue parachutes 
designed to keep them vertical during descent. The cross-type parachutes were designed and 
manufactured by ARCA and tested over the Black Sea. 
The second stage avionics are similar to the first stage ones with one exception: a 5 W radio 
modem is used, that can cover in excess of 100 km, which is more than double the second 
stage’s engine shut-down altitude.  
The second stage  flight computer, IMU, radio modem and MCC board will use a Li-Po 22 V/7 A 
battery, to compensate for the extra power drainage of the more powerful radio modem. All other 
batteries are identical to those used for the first stage. 

   of  53 283

Propulsion Modules  
during tests at ARCA



 ARCA Space, AMi Exploration Program

The Propulsion Module parameters for the EcoRocket Heavy second stage, are as follow: 

Third stage description 
The third stage Propulsion Modules are different from the previous two stages. Although they use 
the same 1,2 m caliber, they are additionally housing a kerosene tank and the engine isn’t forming 
an unibody with the tanks section, but is bolted to the tanks structure through a transition. 
Unlike the first two stages, the third one is expendable and does not have a recovery system. 
However,  inside its core, the third stage carries the payload consisting of the AMi Cargo. 
The third stage PM engine uses a composite, ablative, pressure-fed, bell-shaped nozzle engine 
that is expendable, with a thrust of 36,800 kgf and a specific impulse of 290 s at start altitude. 
The engine is bolted directly to the PM structure through a composite flange with 32 M14 bolts. 
Since cost and weight are our main concerns, the team decided not to use a regeneratively cooled 
nozzle for the third stage, opting instead for the use of film-cooled ablative composites. 
Building on cases such as Fastrac and M-1, 10% of the total kerosene flow will act as a coolant 
barrier. The film is injected between the chamber and the engine cap, and the flow is adjustable.  
The third stage tanks are completely full with propellant. The pressurisation tanks use helium to 
empty the propellant tanks. 
Each engine uses one 100 mm stainless steel ball valve for the hydrogen peroxide line and a 50 
mm ball valve for the kerosene line. 
After the second stage has burned out, the third one detaches itself and starts the alignment 
procedure for orbit insertion with help from its own RCS thrusters.  
After the alignment, the third stage starts the main PM engines to achieve orbit insertion. 
The third stage avionics are mounted in two containers placed on top of two PMs. These are 
similar to the ones in the first and second stages in terms of sensors, DAQ and flight computer. 
An even more powerful, 25 W radio modem is installed, with a high gain antenna that can cover a 
distance of up to 400 km (twice the third stage’s apogee). The modem is paired with the one 
located in the FCCC and connected to the centre’s computer. 
Another difference compared to the first and second stages is the presence of a 1090 MHz 
transponder and encoder. The transponder responds to queries from the aviation radars, thus 

Diameter 1.2 m

Length 16 m

Empty weight 340 kg

Launch weight 10,340 kg

Engine type DeLaval nozzle

Propellant H2O + benign phase destabiliser

Pressurant H2O vapours/air

Maximum chamber pressure 20 atm

Max. propellant flow 333 kg/s

Engine running time 60 s

Maximum thrust 30,000 kgf

Specific impulse at start altitude 90 s
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communicating the position of the rocket to the air control authority. The selected transponder is 
an A/C/S mode BXP6401-1-(01). The BXP6401-1-(01) is a compact and lightweight single block 
Mode-S transponder. It is equipped with an extended squitter and SI code function, and it 
provides an interface to the central aircraft data system. It allows ELS, and supports EHS. The 
Mode-S ICAO address and additional fixed data are stored in a separate address module 
AM6400-1-(01), which is plugged into the transponder and remains in the aircraft when the 
transponder is exchanged. BXP6401-1-(01) is designed for panel mounting and fits into a 2 ¼ inch 
cut out. Aircraft have transponders to assist in identifying themselves on radar and on other 
aircraft's collision avoidance systems. Air traffic control units use the term "squawk" when 
assigning a transponder code, e.g., "Squawk 7421”, to an aircraft. Squawk or squawking thus can 
be understood to mean "select transponder code" or "I have selected transponder code xxxx". 
To increase the altitude data transmitted by the transponder, the encoder will be linked to it via an 
RS 232 port. The encoder reads the external pressure and converts it to readable data for the 
transponder. The Air Traffic Control will issue the code that ARCA allocates to the EcoRocket 
launch and inputs into the transponder. 
The third stage will use a Full HD live video transmitter. This equipment is not yet selected. In the 
past has ARCA used 5 W standard definition video transmitters for expandable stages. 
The batteries will be similar to those used in stages one and two, with three exceptions: the battery 
used by the flight computer, IMU, radio modem and MCC board will be a Li-Po 22 V/16 Ah one; 
the transponder/encoder battery will yield a 22 V/4 Ah; the battery for the video transmission 
system will be defined based on the selected equipment. 
All avionics will be switched on while the vehicle is close to the ship, just before the start of the 
launch sequence. 
The Propulsion Module parameters for the EcoRocket Heavy third stage, are as follows: 

Diameter 1.2 m

Length 17 m

Empty weight 340 kg

Launch weight 10,340 kg

Type Bell-shaped nozzle

Propellant Hydrogen Peroxide 98% + Kerosene

Pressurant Helium

Maximum chamber pressure 14

Nozzle expansion ratio 60

Oxidiser flow 112 kg/s

Fuel flow 15 kg/s

Total max. propellant flow 127 kg/s

Mixture ratio including the film cooling 7.46:1

Engine running time 195

Maximum thrust 36,800 kgf

Specific impulse at start altitude 290 s
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The EcoRocket Heavy overall technical characteristics and performances are as follow: 

First stage

Number of Propulsion Modules 420

Diameter 34.5 m

Length 16 m

Empty weight 145 t

Launch weight 4,200 t

Max. propellant flow 161.7 t/s

Engine running time 40 s

Maximum thrust 12,600 tf

Second stage

Number of Propulsion Modules 90

Diameter 16.3 m

Length 18 m

Empty weight 32 t

Launch weight 932 t

Max. propellant flow 30 t/s

Engine running time 60 s

Maximum thrust 2,700 tf

Third stage

Number of Propulsion Modules 30

Diameter 8.8 m

Length 20 m

Empty weight 11 t

Launch weight 311 t

Oxidiser flow 3.36 t/s

Fuel flow 0.45 t/s

Total max. propellant flow 3.81 t/s

Engine running time 195

Maximum thrust 1,104 tf

EcoRocket Heavy, overall

Empty weight 188 t

Launch weight 5,443 t
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3.6 EcoRocket Heavy configuration options 
Because EcoRocket Heavy uses Propulsion Modules, it can easily adapt to the payload 
configuration, adjusting the number of Propulsion Modules as required. 
The team studied various configurations such as: 
- EcoRocket Mini, a lighter version of the EcoRocket Heavy, with only 7 propulsion Modules, able 
to lift 250 kg into LEO; 
- EcoRocket 2, a lighter version of the EcoRocket Heavy with 37 Propulsion Modules, able to lift 

1.8 tons into LEO; 
- EcoRocket 8, with 210 Propulsion Modules, able to lift 8 tons into LEO.  
These vehicles could be primarily used to transport lighter cargo to LEO, to service the orbital 
depots and thus lower the overall launch costs for the AMi Exploration Program. 

3.7 EcoRocket Heavy's environmental impact - comparison to 
similar products 

Let’s compare the EcoRocket Heavy, Falcon 9 and Ariane 64 in terms of environmental impact. 
While EcoRocket Heavy uses 300 tons of polluting propellant, Falcon 9 uses 530 tons, and Ariane 
64 uses 568 tons of not only polluting, but toxic propellant. All three vehicles are designed to 
deliver almost the same payload mass to LEO. 
But this is not all. While Falcon 9 and Ariane 64 release their polluting and toxic compounds into 
the atmosphere, their engines starting at sea level, EcoRocket Heavy starts its polluting engines 
above the Earth atmosphere. Furthermore, with EcoRocket Heavy we release 10 tons of polluting 
propellants for each full-duration engine test whereas with Ariane 64 the same full duration test 
accounts for no less than 142 tons of polluting and toxic propellant. 
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4. AMi Cargo 

AMi Cargo description 
The AMi Cargo is a 20 metric ton, to Low Earth Orbit (LEO) vehicle that will be used for both 
reconnaissance missions and for actual asteroid-mining operations.  
The spacecraft configuration aims for a minimum number of components, to ensure a maximum 
reliability. 
In front of the spacecraft lies the Recoverable Capsule with its Service Module, followed by the 
main propellant tank and the main engine. Eight solar panels are placed on the vehicle to provide 
the needed power for the main engine that uses an electric-arc propulsion. 
Depending on the target, the AMi Cargo travels from around 100 days, in the case of Near-Earth 
Objects (NEO) to up to a year in the case of asteroid belt objects. 
The Recoverable Capsule is heritage hardware from ARCA’s manned Haas 2B rocket. It was 
initially designed to carry five paying space tourists on suborbital flights. Now, we use it as a mining 
vehicle for deep space missions. It has a diameter of 2.4 m and an empty weight of 900 kg. At the 
top of the capsule there are 6 prominent arms that allow the capsule to attach itself to the asteroid, 
and to deploy an envelope. 
The final shape of the capsule will be decided after the Design Review of the AMi Cargo. Among 
other elements, it will exploit ARCA’s experience with the contract for the Mars Sample Return 
capsules test for the European Space Agency. 
A reactive parachute system is fitted inside a canister inside the capsule. At 17 km it deploys the 
drogue, followed by the main parachutes at 3 km altitude. The arms used for mining operations will 
also be used as aerodynamic surfaces to stabilise the capsule on the atmospheric reentry 
trajectory. 
At the bottom of the Recoverable Capsule, the Service Module is housing the LiPo batteries pack 
storing 5 MW of electric power. The weight of the batteries is 257 kg. The batteries provide power 
for mining operations, as well as for the service module main engine. 
The service module also has a LAS technology, water-based, electric-powered engine. The water 
is stored in a 100 litre tank. When heated at 200oC, it allows the engine to run for around 58 
seconds of Isp. The engine will be used for manoeuvring between the AMi Cargo and the asteroid, 
as well as for trajectory corrections when the capsule returns to Earth. 
The service module also houses three spherical helium tanks for its RCS. 
Starting from the LAS technology used by ARCA for EcoRocket Heavy’s first stages, the AMi 
Cargo’s Main Engine (ACME) uses water and electricity. While the LAS engine keeps the water 
under pressure at relatively high temperature, the ACME keeps the water at low pressure and uses 
an electric pump to feed the chamber. This is possible because the engine mass flow is only 3.78 
grams of water/sec and the engine works at a relatively low pressure of 6 bar. 
The vehicle’s solar panels generate 60 kW of electricity. This power is routed to the engine and is 
used to heat the 3.78 grams of water/sec water to 4,500oC for a specific impulse of 450 s. 
The propellant tank is built with epoxy resin and fibre-glass composites. The internal pressure is 
kept at approx. 0.5 bar to ensure structural rigidity. ARCA will build this highly demanding tank that 
is designed to operate in outer space for long periods. Its capacity is 18,000 litres and it takes  
17,000 litres of water onboard. The tank will have a diameter of 2.4 m and a total length of 4.4 m. 
The expected tank weight is 500 kg. 
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There are 384 m2 of solar panels generating 60 kW, distributed on eight surfaces that are 
articulated on an axis with the ship’s body. The max. span of the solar panels is 56 m, and their 
total weight is 700 kg. 
Once in LEO, the AMi Cargo uses water-based, electric arc propulsion to fly to the targeted 
asteroid and start mining operations. The target for the first flight is to collect 1-2.5 tons of 
platinum. Once the mining operations are completed, the AMi Cargo flies back to Earth, and the 
capsule with the ore is recovered. 

The proposed AMi Cargo will have the following technical characteristics and performance: 

The asteroids are also water-rich and the water-based propulsion technology developed by ARCA 
uses water as propellant. Thus, the AMi Cargo could use asteroid water ice to fuel its engine and 
to extend its range, traveling long distances in relatively short time. Alternatively, the extra fuel can 
be used to fire its main engine to brake near Earth and connect to the orbital depot to unload its 
cargo.  
The actual mining technology is yet to be developed and then implemented at ARCA. However, we 
already consider various extraction methods, and all of them require accurate surveys of the entire 
target asteroid structure: 
- Scraping the surface: Surface asteroid-mining requires to scrape, scoop or grab chunks off the 
surface using scoops, augers or claws. 
- Digging deep: For subsurface material, as here on Earth, a more invasive technique is required. If 
we can build mine shafts into the asteroid, we will be able to maximise extraction efficiency. 
- Magnet mining: Those target asteroids with high metallic content could have a lot of loose ore 
grains captured with magnets. 
- Thermo-mining: This method could be used to extract hydrated and other volatile resources from 
carbonaceous asteroids. Heat mining would allow for rapid recovery of water, water-soluble 

Characteristic AMi Cargo Service Module Recoverable 
Capsule

Complete 
spaceship

Diameter (m) 2.4 1.6 2.4 2.4

Length (m) 12 1.1 3.4 15.4

Span (m) 57.6 - - 57.6

Propellant H2O H2O -

Empty mass (kg) 1,400 340 900 2,640

Propellant mass (kg) 17,000 200 100 17,300

Total mass (kg) 18,400 540 1,000 19,940

Engine type Electric arc LAS 
Technology

Isp (s) 450 58

Engine mass flow (kg/s) 0.00378 1

Engine run time 51 days 19 hours 200 sec
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minerals, and other volatiles. On bodies like comets, heat would be invaluable in melting and/or 
vaporising the matrix. 
- Self-replicating machines: The ability to produce "settler" type machines to an asteroid that can 
self-replicate is the first step towards a highly scalable mining "workforce". This would likely involve 
on-site 3-D printing. Such a process would enable us to send a very small number of machines to 
initially "settle" the asteroid. These would then begin to mine, process and build more of their own, 
to eventually extract all the recoverable material. At a later date, they could of course be used to 
build infrastructure for human workers/residents. 
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The Reusable Capsule prototype 
for the AMi Cargo
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The rocket’s fuelling starts three days before launch. The team boards the ship 24 hours before launch. 
After the fuelling is completed, two tugs tow the EcoRocket Heavy from the pier to a launch point located 30 
nautical miles out at sea. After reaching that point, the tugs move to a distance of 10 nautical miles, awaiting 
the post-launch recovery procedure.

Asteroid-mining mission profile 

A typical launch procedure starts when the Propulsion Modules and the AMi Cargo are shipped from ARCA’s 
test facility to a naval base or commercial port. 
Once there, lorries are unloaded and the Propulsion Modules and the AMi Cargo are placed on the pier. Two 
cranes help to lower the AMi Cargo and the Propulsion Modules on the sea surface, in vertical position, staking 
them together, side by side. The FCCC is loaded on board of the support ship.
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The launch will be initiated by opening the tank pressurisation valves, which will break the burst disks, thereby 
starting the first stage’s main engines.  
The rocket starts ascending, with the RCS system maintaining the vertical trajectory. 
The first stage engine runs for 32 s, and the vehicle reaches 7,000 m and a speed of 1,750 km/h.  
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At 7,000 m the second stage detaches itself and continues to ascend for 50 s to an altitude of 43,000 m 
and a speed of 3,800 km/h. 
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The third stage separates from the second one at 60 km, and it performs a pitch and yaw manoeuvre 
alignment for orbit injection, using the onboard RCSs. 
The third stage then starts its engines, which run for a total of 185 s, increasing the vehicle’s speed to 
28,500 km/h and an altitude of 160 km. 
The third stage engines are restartable, as they use self-igniting propellants.



 ARCA Space, AMi Exploration Program

   of  69 283

Once in LEO, the AMi Cargo detaches from the third stage and 
prepares for solar panel deployment. The third stage reenters the 
atmosphere and burns, or stays in orbit to serve as a structure for the 
orbital depot.
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The first two stages have a strictly vertical trajectory, unlike all other orbital vehicles that curve their 
trajectory straight from the start. The EcoRocket’s first two stages fly straight up, while the third reaches 
space and then manoeuvres to place the payload into orbit. The EcoRocket Heavy’s first stage splashes 
down in the sea virtually at the same point from where it took off.
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After 15 minutes, the second stage will also land in the same location as the first stage.
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After the first and second stages complete their flight, they descend under their drogue parachutes. 
They also use the allocated propulsion modules for a short 6 s brake, before splashing-down in the sea. 
From there, two tugs tow them back to the harbour. 
The stages will then be inspected and prepared for their next flight.
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Once in circular LEO, at an altitude of 160 km, the AMi Cargo fires its engine and starts elevating its orbit in a 
spiral flight to a maximum of around 500,000 km, passing the Moon’s orbit. 
During this flight sequence, the solar panels continuously adjust to receive maximum solar radiation, as the 
engine runs continuously for around 34 days. At the end of this manoeuvre, the AMi Cargo acquires a 
potential energy equivalent with a Δv of 3.5 km/s, and the escape conditions have been met. 
Depending on the asteroid's position and velocity (we considered an interception point 7 million km away), the 
AMi Cargo switches to intercept mode, firing its engine for another 7 days to establish the target intercept 
trajectory and gain a Δv of 1.4 km/s. 
After this second engine run, the AMi Cargo flies inertially for around 58 days, approaching the asteroid from 
behind. 
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Once in the proximity, about 5 days before target reach, the vehicle changes its 
flight attitude and fires its engine to brake and fly in formation with the asteroid, 
at a distance of around 10 km. 
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The vehicle rotates once more, with its nose towards the asteroid. After this 
manoeuvre, the Recoverable Capsule detaches from the AMi Cargo and fires its 
Service Module main engine to reach the asteroid.
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Around 100 m from the asteroid surface, small RCS manoeuvres allow the capsule to softly attach itself to the 
surface through six legs extending from its top end, and by firing a harpoon into the asteroid.
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Our preliminary approach to the actual mining activity is as follows: the mining equipment is housed inside 
the Recoverable Capsule and it’s extracted once the capsule is firmly attached to the asteroid. The six legs 
placed on top of the recoverable capsule have pneumatic adjustable tips. After the harpoon firing, a winch 
recovers the cable and pulls the capsule to the asteroid. The first to touch the asteroid are the adjustable 
legs that are extended accordingly to the asteroid surface shape. Once the cable is tensioned and all six legs 
are in contact with the asteroid surface and pressure is applied inside each leg, the attachment operation is 
complete. 
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The precious metals are deposited inside the capsule, and the unused material is ejected in bags that will be 
attached to the asteroid.  
Due to its RCS and Service Module engine, it is possible to reposition the capsule on a different location, 
and perform multiple excavation sessions. The entire mining operation is done with the energy stored inside 
the batteries from the service module, totalling 10 MW. 
The first mission target is 1,000 kg of platinum worth $34,000,000, with a maximum target for future 
missions of 2,500 kg worth around $85,000,000.

An envelope is then deployed between the legs to create a protective dome and inside the dome the mining 
operation could start. 
A drill will be deployed from the top of the capsule and it will scrap the surface. There will be a diameter of 4 m 
between the legs and the available diameter for digging will be 3 m for a depth up to 6 m. This means that a 
maximum of 42.4 m3 of excavated material will be available for processing. Assuming an average density of 
5,320 kg/m3 for M type asteroids, there will be 225.6 tons of material available for processing. Assuming a 
grade of 100 g of platinum/ton of material, there will be 22.6 kg of available platinum to grab/one excavation.  
The material is scanned and filtered, separating the precious metals from the sterile.
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Once the capsule is fully loaded with ore, it fires its RCS, returns to the main vehicle, and attaches itself to it 
in the launch configuration. The now loaded AMi Cargo fires its RCS and moves to an attitude and distance 
away from the asteroid. The main engine fires for 6 days, to allow the AMi Cargo to gain a Δv of 1.4 km/s, 
and place itself on an Earth return trajectory, flying inertially for 59 days.
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Once in the vicinity of Earth, at 50,000 km, the capsule fires its RCS and detaches from the vehicle. The 
capsule’s service module main engine fires in case any trajectory adjustment is needed. The capsule starts 
descending towards Earth after separation from the service module. 
The total flight time is estimated at 172 days, excluding the time allocated to mining operations, which 
should be in the range of about 14 days. Therefore, the mission should take 186 days.
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The capsule reenters the atmosphere and splashes down in the sea, as demonstrated by a capsule of 
similar weight, built and drop-tested at ARCA over the Black Sea.
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A helicopter or a ship will recover the capsule with the ore from the sea, as we can see in this photo in the 
case of an ARCA capsule recovered from the Black Sea by a helicopter.
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Various deep-space missions 
The AMi technology to fly to the asteroids 
could have other applications related to 
space exploration. It may allow human-
made spacecraft to reach some of the 
farthest regions of the Solar System, for 
various applications such as: 
- Robotic exploration missions to other 

distant places in the Solar System, 
including the asteroid belt, Mars or even 
Jupiter; 

- Planetary defence missions against 
dangerous asteroids; 

- Cargo missions to supply food, water 
and electricity to distant locations in the 
Solar System; 

- Cargo missions to ferry water ice from 
the asteroids to the orbital depot, etc.
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5. ARCA Deep Space Communication Network 

The ARCA Deep Space Communication Network is going to be a network of global ground 
communication installations that will allow ARCA to receive data and images from AMi Cargo, and 
send live data from the ground to the spacecraft. This is how ARCA will receive navigation 
parameters and health reports, as well as live images from its spacecraft in real time, and send 
trajectory or any other type of commands required by the asteroid-mining operations. 
ARCA will build three ground stations around the world that will be placed at approximately 120 
degrees from each other. One station will be built in Romania, in the Vâlcea County, close to the 
ARCA’s test facility. Another one is planned for South America, with the third one located in 
Oceania. ARCA will conduct the proper efforts to close the necessary deals with two countries 
beside Romania to build these facilities. 
ARCA’s Deep Space Communication Network will be the equivalent of US and Soviet Deep Space 
Networks, although with smaller antennae and less capable communication equipment, designed 
expressly to serve the AMi Cargo missions. However, these facilities can be used for the needs of 
third parties, if required. 
Since this type of facilities already exists, we should note that the option for ARCA to rent antenna 
time with them would not be a viable option because of the cost. As per the NASA’s Mission 
Operations and Communications Services document, one hour of contact using the 34 m antenna 
is $954 and using the 70 m antenna is $4,770. It was calculated in a discussion on 
space.stackexchange.com that four, two-hour long contacts per week with the 70 m antenna, 
over the course of one year, cost $3.87 million in 2017 dollars. This means that based on the 
budget calculation for ARCA’s own Deep Space Communication Network, it would be cheaper for 
ARCA to build its own communication system than to rent two years of antenna time with NASA’s 
Deep Space Network. 
The communications will be performed in the X-band (7-11.2 GHz) and Ka-band (26.5-40 GHz). 
We should take into consideration that while accelerating in the Earth orbit, the AMi Cargo sends 
and receives data to and from the ground with a very low delay, as the distances are relatively 
small. However, after the AMi Cargo begins its flight in interplanetary space, a communication 
delay becomes obvious. For instance, once the AMi Cargo is at a distance equal to that of the 
Moon from the Earth, the communication delay is in the range of at least one second. In the case 
of asteroid-mining operations, considering an average distance of around 7 million km from Earth, 
the communication delay between the Communication Network FCCC and the AMi Cargo is 
around 23 seconds. 
It is therefore required to develop communication protocols and asteroid-mining operations that 
compensate for this communication delay.  
We should also take into account the communication delays between the ground stations, with the 
Central Command located in Europe, and the stations located in South America, Oceania and 
Romania sending commands to it. The location for the European Central Command is to be 
decided.  
ARCA will itself build the Romanian facility, while those from South America and Oceania will be 
built by local contractors, hiring local personnel for operations and maintenance. 
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6. Orbital depot 
The Orbital Depot is a key element for the AMi Exploration Program, as its operation will provide 
business development growth, as well as risk mitigation to the asteroid mining activities. 
The Orbital Depot construction procedure is designed to dock various structures built around the 
AMi Cargo propellant tank. 
This tank can be launched from Earth, both as empty using the EcoRocket 8, as well as fully 
loaded with water using the EcoRocket Heavy. 
Also, the tank can dock to the Orbital Depot as it returns from the asteroids, empty as well as full. 
When returning from interplanetary space, the AMi Cargo needs to brake to reduce its velocity and 
enter the Earth Orbit. This requires the tank to be only partly filled with water.  
Also, the asteroid-mining vehicle can bring raw materials to the depot, such as lower value metals 
including nickel, cobalt and iron. In this case, the recoverable capsule, and not the propellant tank, 
docks at the depot. It can unload the ore, refuel, and begin  a new asteroid-mining mission. 
Materials such as aluminium and composite structures, etc can also be ferried to the depot from 
Earth. In this case, both the recoverable capsule and the large propellant tank can be configured 
and used for docking at the depot. 
In the future, it is conceivable that the depot is fitted with docking ports to allow the transfer of 
materials, water, oxygen and hydrogen to third-party spaceships, including manned ones. 
The depot will be equipped with electrolysis systems, with a higher output than those from the 
asteroid-mining vehicle, to split water into oxygen and hydrogen. Also, a liquefaction installation 
may exist onboard, to liquefy these two gases.  
With the rapid development of space exploration programs, it is conceivable that various ships 
may dock at the depot for resupply. 
It remains to be seen how this depot will eventually look like, as it will be the result of various 
iterations. Presently, we envisage starting with a docking node, to which various structures are 
connected. Multiple nodes can be launched to allow the attachment of even more structures.  
In terms of size and weight, there should be no limits to how large this structure can get. By 2031, 
it is possible to achieve structures measuring even 100 meter and weighting a few hundred tons. 
In 2032-2042, it is even conceivable to dock manned modules, and operate a manned space 
station. 
In the future, the Orbital Depot could serve ARCA as a base to assemble large structures for 
manned deep-space missions. 
The construction of the depot will pose challenges related to orbital manoeuvres, especially 
approach and docking. This is a task ARCA currently doesn’t have the expertise for. It remains for 
us to acquire it by hiring qualified personnel. 
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 ARCA Space, AMi Exploration Program

   of  87 283



 ARCA Space, AMi Exploration Program

7. What problems does the AMi Exploration Program 
attempt to solve 
ARCA, through the AMi Exploration Program is committed to send automatic mining equipment to 
the most valuable asteroids, extract platinum, rhodium and other valuable minerals, and send them 
to Earth and to Low Earth Orbit to ARCA’s orbital depot, using an eco-friendly and 
unprecedentedly cost-effective technology. 
ARCA plans to use 10% from the resulted revenue to tackle problems related to the life on Earth, 
as well as issues related to the outer space. 
There are some major problems that humanity needs to solve on Earth, as its long-term survival 
depends on this. For in stance, we believe that protecting the environment can be effectively 
addressed by (among others) fighting poverty (food shortage, medical assistance, education). 
In regard to outer space, humanity needs to expand, and the asteroid-mining activities are the 
much needed motor for this. We propose and execute a space-bound plan that is economically 
viable, by directly exploiting space resources and bringing them to Earth. 
But let’s return to the Earth-bound problems. 

Poverty 
Poverty is a phenomenon that hits the vast majority of world’s countries, the percentage differing 
from a nation to another. Accordingly to the article, “Global Extreme Poverty” , as of 2019 most 12

people in the world live in poverty. 85% live on less than $30/day, two-thirds live on less than $10/
day and 10% of the world population live on less than $1.9per/day, which is defined as absolute 
poverty by the World Bank. This value of $1.9/day representing absolute poverty differs from a 
country to another. For instance, in the US, extreme poverty was considered in 2010 to be at 
$15.15/day, while in the same year, in China, it was considered at $0.55/day. Although there is a 
debate whether this value of absolute poverty is set as a correct average for all countries or not, 
based on this, we can see that almost all countries in the world are hit by poverty. 
But what is poverty? The definitions vary among sources. 
The United Nations considers that, “fundamentally, poverty is a denial of choices and 
opportunities, a violation of human dignity. It means lack of basic capacity to participate effectively 
in society. It means not having enough to feed and cloth a family, not having a school or clinic 
available, not having the land on which to grow one’s food or a job to earn one’s living, not having 
access to credit. It means insecurity, powerlessness and exclusion of individuals, households and 
communities. It means susceptibility to violence, and it often implies living on marginal or fragile 
environments, without access to clean water or sanitation”-UN Statement, June 1998 – signed by 
the heads of all UN agencies. 
The World Bank considers that poverty is “pronounced deprivation in well-being, and comprises 
many dimensions. It includes low incomes and the inability to acquire the basic goods and 
services necessary for survival with dignity. Poverty also encompasses low levels of health and 
education, poor access to clean water and sanitation, inadequate physical security, lack of voice, 
and insufficient capacity and opportunity to better one's life”, accordingly to "Poverty and 
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Inequality Analysis" - The End of Poverty: Economic Possibilities for Our Time a book by Jeffrey 
Sachs, 2005. 
The European Union’s “definition of poverty is significantly different from those in other parts of the 
world, and consequently the measures introduced to combat poverty in EU countries also differ 
from those in other nations. Poverty is measured in relation to the distribution of income in each 
member country, using relative income poverty lines. People are said to be living in poverty if their 
income and resources are so inadequate as to preclude them from having a standard of living 
considered acceptable in the society in which they live. Because of their poverty they may 
experience multiple disadvantages through unemployment, low income, poor housing, inadequate 
health care and barriers to lifelong learning, culture, sport and recreation. They are often excluded 
and marginalised from participating in activities (economic, social and cultural) that are the norm for 
other people and their access to fundamental rights may be restricted,” according to the 
“European Union definition of poverty” by Jaroslav Dvorak, 2016. 
So, poverty has different definitions and is gauged by different measures. One thing is for sure 
though: there are poor people all over the world with the exception of Monaco, who reports no 
poverty. For instance, in 2020 in countries like Bulgaria, Egypt or Ukraine, between 2.5% to 5% of 
population are still are suffering from chronic hunger, and in countries like India, Mexico, South 
Africa, between 5% to 14.9% of population are suffering from the same. The situation is much 
worse in countries from Africa, Asia and South America. 
Taking into account that in the next decade we plan to obtain direct revenues of $1 billion from 
asteroid mining operations (sale of minerals extracted from the asteroids), and that our plan is to 
give back 10% (around $100,000,000) to tackle poverty-related problems, it means that we expect 
to help 136,986 people live above the poverty line for one year, at a cost of about $2/day per 
person. With funds from asteroid-mining operations, we will prevent poverty for one year in the 
population of a country the size of Bahamas. For the first time in the history of mankind, money will 
be made in space and brought down to Earth to solve the planet’s problems. Of course, those 
funds can be handed out as cash, but they might be more wisely spent on building hospitals, 
schools and farms, or on awarding non-refundable grants to stimulate the local economy. The 
possibilities are endless. 

Climate change 
Besides tackling the poverty problem, ARCA is committed to spend money to counter the effects 
of climate change. It is in our power to alter the way the space industry operates, and we are 
doing this through EcoRocket, but there are also other sources of pollution, besides rockets. For 
instance, Dr. Jordan Peterson considers that “the richer [poor people] get, the more they will care 
about environment, and that pattern is clear in China and India, which have greened substantially 
in the last twenty years. And these countries have greened an area the size of the Amazon in the 
last twenty years.” So, apparently there’s a direct correlation between solving poverty and 
environmental protection. 

New clean resources 
Another problem that the AMi Exploration Program will solve is related to the fact that AMi will 
become a precedent in developing a major space program with minimum impact on the 
environment. This can open the way for future green-space initiatives from other companies or 
state agencies. For now, although we find commendable the dedication of the people that are 
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working hard to develop space programs based on the pure desire for exploration, or by the desire 
for scientific knowledge, or by political and personal ambition, we think that a more mature 
approach driven by economic rationale is more beneficial, as it has the potential to make the space 
exploration a healthy, self-sustainable process. 
Nothing is more appealing to the human race than the opportunities to find new resources. Let’s 
face the truth, wars started because of resources, unbelievable moral compromises were made 
because of resources, and when you combine the human (we dare say irrational) obsession with 
finding new resources with the noble desire for exploration, then you get an unbeatable recipe to 
surpass all challenges that may lie ahead. This is exactly what the AMi Exploration Program is 
proposing: a combination of the two, and this is the reason for which we strongly believe that it 
become the engine for human expansion in the outer space, a vital condition for human race 
further development.  

Sustainable spaceflight 
By executing the AMi Exploration Program, we will be able to say, for the first time in human 
history, that the road to space is forever open through the use of EcoRocket Heavy, an 
unprecedentedly cost-effective and clean technology for space flight, and space mining. 
When the EcoRocket project was first presented to the public, it received severe criticism from 
various supporters of SpaceX, NASA and the European Space Agency from around the world. 
This affected us emotionally, because in most cases it was blind criticism, it was people reacting 
instinctively as they felt that the ecology narrative is a direct attack against SpaceX and other 
polluting rocket projects from around the world. They were right in a way, but the aggressiveness 
that we encountered was unexpectedly high. Our focus on the environment obviously made a lot 
of people feel uncomfortable. It was so uncomfortable, than even a few major internet personalities 
and journalists wrote articles dealing with this matter. Surprisingly enough, their conclusion was 
that “yes, rockets do pollute”, but the amount of polluting and toxic gases are small compared to 
other industries and we shouldn’t care too much about the subject. Finally, the entire program 
leads to space technology democratisation. ARCA will thus empower organisations and individuals 
from around the world by sharing the knowledge to easily fabricate and launch their own space 
vehicles, expanding the launch industry to an unprecedented level, creating new jobs, and starting 
new businesses. 
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8. Similar, related initiatives 

Overview 
A few companies currently plan for asteroid-mining activities. All plan to launch their spacecrafts on 
available commercial rockets. This is their key disadvantage. Let us explain. Dreaming big in the 
space industry usually involves deep space flight, large structures into low earth orbit, exploration 
missions, whether those are manned or automatic. Investors regard them as big risks. When the 
company does not offer a concrete revenue path for the relatively short term, the funds required to 
cover costs are usually extremely high, and that is the downfall of those initiatives. One of the main 
cost components is the rocket launch that the company must purchase, because they lack their 
own. 
Mining and bringing precious metals back to Earth requires a highly cost-effective, simple and 
clean technology. This is because sustained asteroid-mining involves many flights and heavy ships. 
There are precedents for attempting bring asteroid samples to Earth, such as NASA’s Osiris-Rex 
(sample return from Bennu asteroid) and JAXA’s Hayabusa 2 (sample return from Ryugu asteroid). 
They use a completely different approach, involving light, slow, highly complex and energy efficient 
spacecraft. In 2019, seventeen such missions were underway. 
Japan conducted a successful sample return mission to and from the asteroid Itokawa. The 
Hayabusa mission to this asteroid was able to autonomously approach, land on, collect data on 
the surface and topography, and collect a sample of the Itokawa asteroid. It later returned that 
sample to Earth by dropping a capsule in the Australian outback. 
In opposition to the above approaches, ARCA plans to create cost-effective, simple technologies, 
and care less about efficiency. We want to get there in a cheap, fast way, and with heavy hardware 
if need be. 
The LAS water-based propulsion technology could be the key for such developments. The AMi 
Cargo propulsion will also be water-based, and electric. The creation of these environmentally-
friendly, water-based propulsion technologies is a consequence of ARCA’s never-ending quest for 
low-cost space flight technologies. Our environmentally-friendly  technologies are safe to use, 
eliminate operating risks, and therefore drastically reduce the associated costs. 
Here’s where the AMi Exploration Program is radically different from any other. Not only that ARCA 
has its own spacecraft, but the EcoRocket Heavy is extremely cost-effective to develop and 
launch, as it is developed with the sole purpose of serving the asteroid-mining activities. 
There are no similar asteroid mining initiatives in terms of scale, concrete technical implementation 
and schedule. 
Let’s see what other asteroid-mining initiatives exist in the  world. The US is leading the domain by 
a large margin, both in the government as well as the private sector. Some of the most important 
missions that resulted in close encounters between a spacecraft and asteroid or comet were 
carried out by NASA. These are as follows: 
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NEAR - Shoemaker  
(Near Asteroid Rendezvous 
- Shoemaker) 
This was the first spacecraft to 
ever orbit and land on an asteroid. 
It was launched on February 17, 
1996, from Cape Canaveral with a 
Delta I I 7925-8 rocket. The 
spacecraft had a weight of 800 kg 
and a dry mass of 487 kg, while 
the solar panels were providing 
1,800 W. 
The objective was to place the spacecraft in an orbit around 433 Eros, an S-type asteroid, and 
gather data. The most important mission event took place on February 12, 2001, when the 
spacecraft soft-landed on the asteroid at a speed of 1.5-1.8 m/s. Eros is one of the largest near 
Earth objects, measuring 34.4 x 11.2 x 11.2 km, and having an escape velocity of 35 km/h.  
The whole program cost was $224 million. 

Deep Impact 
The spacecraft was launched from Cape Canaveral on January 12, 2005, with a Delta II 7925 
rocket. It had a weight of 601 kg. The solar panels were able to provide 92 W.  
The objective was to study the interior composition of comet Tempel 1, by launching an 372 kg 
impactor device into the comet. The spacecraft traveled 429 million km in 174 days before 
reaching its destination. The impact event took place on July 4, 2005, when the comet was at a 
distance of 134 million km away from Earth. The impactor device collided with the comet, and the 
event was captured on cameras on the impactor and onboard the spacecraft. The collision with 
the comet created an 150 m wide by 30 m deep crater. As a direct effect of the impact, the comet 
released 5,000 tons of water and 10,000-25,000 tons of dust.  
The whole program cost was $330 million. 
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Stardust 
The spacecraft was launched on February 7, 1999, from Cape Canaveral with a Delta II 7426 - 9.5 
rocket. It had a total weight of 396 kg and a dry weight of 305 kg. The solar panels were able to 
provide 330 W. 
The objective was to fly-by the Wild 2 comet, capture coma and interstellar samples of dust grains 
using an aerogel collector, and then send them back to Earth in a capsule. The spacecraft was 
closest to the Wild 2 on January 2, 2004, at 237 km. At that point, it deployed the collector for 
dust samples. On January 15, 2006, the capsule reentered the Earth atmosphere at a velocity of 
12.9 km/s, the highest reentry speed into the Earth atmosphere ever achieved by a human-made 
object. The whole program cost was $128.4 million. 

OSIRIS-Rex (Origins, Spectral Interpretation, Resource Identification, Security, 
Regolith Explorer)  
OSIRIS-Rex launched on September 8, 2016, from Cape Canaveral, on top of an Atlas V 411 
rocket. It had a total mass of 2,110 kg and a dry mass of 880 kg. Its solar panels provided 1,226 - 
3,000 W. The objective was to intercept the B-type asteroid, Bennu, explore and land on it, collect 
a sample, and return the sample to Earth. On December 3, 2018, the spacecraft closed in at 19 
km from the asteroid surface, matching its speed. It then had to collect a minimum of 60 g of dust. 
On September 20, 2020, the spacecraft touched-down and collected a sample weighing 0.4 - 1 
kg. On May 10, 2021, the spacecraft departed Bennu heading to Earth. The capsule reentry into 
the Earth atmosphere is expected for September 2023. The program cost is almost $1 billion. 
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DART (Double Asteroid Redirection Test) 
DART launched on November 24, 2021, from Vandenberg, on a Falcon 9 rocket. The spacecraft 
has a total mass of 610 kg and its solar panels are providing 6,600 W. The objective is to study the 
possibility to alter the trajectory of an asteroid through a kinetic impact. The mission could provide 
useful data for a scenario in which an asteroid is on a collision course to Earth, and a trajectory 
deflection must be considered. The target is the moon of the double asteroid Didymos, with the 
impact set for September 2022. Didymos A is about 780 m in diameter, while its moon, Didymos 
B, is about 160 m in diameter. The program cost is $324.5 million. 

US private initiatives 
The United States also lead in terms of private asteroid-mining initiatives. 
Planetary Resources is a company that was incorporated on January 1, 2009. It was renamed, 
reorganised and announced to the public on April 24, 2012. One its founders was Peter 
Diamandis, a successful entrepreneur and creator of the X Prize, that paved the way for the first 
private human space flight. The famous aerospace engineer Burt Rutan achieved that goal with the 
SpaceShipOne spacecraft. ARCA also entered the X Prize competition, successfully launching its 
first rocket in 2004 from Cape Midia Air Force Base on the Romanian Black Sea coast. Planetary 
Resources advisers included director James Cameron and Google’s chief executive and cofounder 
Larry Page. The company planned to create a rocket propellant depot in orbit using asteroid-
sourced water from which liquid hydrogen and oxygen could be derived. 
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The company also announced that the asteroid (436724) 2011 UW158 contains a high amount of 
platinum, worth $5 trillion. However StackExchange, a network of questions and answers, argued 
that the Planetary Resources estimation is orders of magnitude too high.  
Planetary Resources was liquidated in 2020 and its assets were auctioned off. In our opinion, one 
of the major sources of failure was the lack of a cost-effective launch vehicle and the inability to 
launch a mining spacecraft into orbit. 
Founded by the entrepreneur David Gump, Deep Space Industries was publicly announced one 
year after Planetary Resources, in 2013. The company predicted that by 2016 they will be able to 
bring the first asteroid samples to Earth and start operations in 2023. In 2019 the company was 
acquired by Bradford Space, whose business focus is not space mining, but other space activities. 
Trans Astronautica Corporation was founded in 2015 by Joel C. Sercel, an aerospace engineer, 
the namesake of the asteroid, (46308) Joelsercel. 
The company is working on a fleet of mining spacecraft. They chose to use more, smaller 
spacecraft instead of one, larger vehicle. Their mining technique will use concentrated sunlight to 
extract resources from asteroids. 
The United States also took a major step forward in terms of space mining legislation. In 2015, it 
became the first country in the world to allow its citizens and enterprises to engage in the 
commercial exploration and exploitation of space resources.  
Another important step forward was taken in 2020, when Jim Bridenstine, the NASA administrator 
announced that the space agency will purchase moon regolith from private companies that plan to 
collect the material in the future. 
Another country at the forefront of asteroid exploration is Japan, whose contribution through its 
space agency JAXA is remarkable. 

Hayabusa  
Hayabusa launched on May 9, 2003, from Uchinoura Space Center on top of a M-V rocket. The 
spacecraft had a launch mass of 510 kg, and a dry mass of 380 kg. 
The objective was to land on the Itokawa asteroid, collect a sample and return it to Earth in a 
capsule.  
In September 2005, the spacecraft landed and stayed on the asteroid for about 30 minutes for 
collection. 
Hayabusa was the first spacecraft purposefully designed to land on an asteroid, collect samples 
and return them to Earth. 
Although it had soft-landed on the asteroid 433 Eros a few years before, NEAR - Shoemaker 
wasn’t designed for this type of mission and it didn’t return any sample from the asteroid. 
On June 13, 2010, Hayabusa’s capsule reentered the Earth atmosphere and it was recovered. 
The program cost was $150 million. 
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Hayabusa 2  
This spacecraft was designed to land on an asteroid, as a follow-up to the first successful 
Hayabusa mission. It was launched on December 3, 2014, from Tanegashima Space Center with a 
H-IIA rocket. The spacecraft had a launch mass of 610 kg and a dry mass of 490 kg, and its solar 
panels has a maximum output of 2,600 W. 
The mission’s objective was to land on the Ryugu asteroid, collect samples and return them to 
Earth in a capsule.  
The spacecraft arrived at the asteroid on June 27, 2018, and the first sample was collected on 
February 2, 2019. On April 5, same year, the spacecraft released an impactor that created a crater 
with the purpose of collecting sub-surface samples. The capsule arrived to Earth on December 6, 
2020. 
The program cost was also $150 million, similar to the first Hayabusa program. 

Europe also carried out exploration missions of small celestial bodies. 

Giotto  
Giotto was launched by the European Space Agency from Guiana Space Centre on July 2, 1985, 
on board of an Ariane 1 rocket. It had a launch mass of 582.7 kg and the solar panels were 
producing 196 W.  
The objective was to fly-by the Halley comet at a low distance and obtain photos and data. The 
Giotto spacecraft determined that the comet nucleus was 15 km long (a measurement very close 
to that performed by the Vega spacecrafts), and 7 to 10 km wide. 
It also determined that the ejected material contained 80% water, 10% carbon monoxide and 
2,5% a mix of methane and ammonia and other hydrocarbons, with only trace amounts of iron 
and sodium. 
The cost of the Giotto program is not known. 
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Rosetta  
The spacecraft was launched by the European Space Agency from Guiana Space Centre on 
March 2, 2004, with an Ariane 5G+ rocket. Its launch mass was 2,900 kg and the dry mass was 
1,230 kg. The solar panels yielded 1,500 W. 
The objective was to study the 67P/Churyumov-Gerasimenko comet. Rosetta had a lander 
module called Philae. On its way to the comet, Rosetta performed fly-bys of asteroids 21 Lutetia 
and 2867 Šteins.  
On August 6, 2014, Rosetta became the first spacecraft to orbit a comet. On November 12, 2014, 
the Philae lander become the first spacecraft to soft-land on a comet and send images from its 
surface.  
The cost of the Rosetta program was €1 billion. 

Legal initiatives followed Europe’s achievements in comet exploration.  
In 2016, Luxembourg launched the Space Resources Initiative, aiming to provide a regulatory 
environment for space resources exploitation. The same year, the country purchased shares in the 
US-based Planetary Resources company and opened a $225 million credit line for other space 
companies to establish their headquarters in Luxembourg. 
In 2017 Luxembourg created the legal framework to allow tiers to claim property on space 
resources, thus becoming only the a second country after the US to adopt such legislation. 
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In 2020 the country also announced a plan to create a European Space Resources Innovation 
Centre in collaboration with the European Space Agency, with the aim of exploiting space 
resources like water from the Moon and minerals from the asteroids. 

Historically, the Soviet Union also performed space exploration missions of small space objects. 

Vega - Halley 1  
This was a spacecraft designed to explore Venus and the Halley comet. It was launched on 
December 15, 1984, from Baikonur on a Proton 8K82K rocket. 
The spacecraft had a launch mass of 4,920 kg, significantly higher compared to the American and 
Japanese spacecraft launched with the same purpose. However, we should take into account that 
the Vega 1 and 2 missions were launched in the middle of the 1980’s when electronics 
miniaturisation and efficiency was still in its infancy. 
Vega sent the first Halley images on March 4, 1986, and served to pinpoint Giotto’s spacecraft in 
its fly-by of the comet. The spacecraft determined that the comet’s nucleus had a temperature of 
300 - 400°K, higher than expected. 
On March 6, Vega 1 was at its closest distance from the comet, (8,889 km) and it took more than 
500 photos. The photos shown that the nucleus was 14 km long with a rotation period of 53 
hours. 
The cost of the spacecraft commissioned by the Soviet Academy of Sciences is not known. 

Vega - Halley 2  
This spacecraft was designed to explore Venus and the Halley comet. It was launched on 
December 21, 1984, from Baikonur atop a Proton 8K82K rocket. The spacecraft had a launch 
mass of 4,920 kg. 
The program’s objective was the exploration of Venus and the Halley comet. Vega 2 took 100 
photos from a distance of 14,000,000 km. After that, on March 9, 1986, the spacecraft closed in 
at only 8,030 km from the comet surface and took a further 700 photos. The spacecraft took 
measurements regarding the gas and dust particles composition as well as the dimensions and 
shape of the comet. 
The cost of the spacecraft is not known. 
Currently both the Vega 1 and 2 are on heliocentric orbit. 

 

   of  98 283

Vega-Halley Spacecraft
Actual photo of the the Halley comet, 
taken by the Vega-Halley spacecraft



 ARCA Space, AMi Exploration Program

China also expressed its interest regarding the asteroid-mining operations. 
In 2024 China will launch a spacecraft to Kamo’oalewa, attempting to collect samples and return 
them to Earth. 
The Chinese private initiative is also making steps in this direction as the Origin Space company 
launched NEO-1, a small space mining test spacecraft, to test its electric propulsion, perform 
orbital manoeuvres and attempt to capture with a net system material previously released by the 
spacecraft. 

The interest in space mining picked-up in the United Kingdom too.  
Asteroid Mining Corporation is working together with the Tohoku University, Space Robotics 
Laboratory to develop the SCAR-E, a robot that will be able to operate on asteroids for mining 
purposes. 
As we can see, there’s plenty of interest. We are convinced that this interest is going to reach 
higher levels in the following decades. 
To our knowledge, there’s currently no other asteroid-mining endeavour at the level of what the 
AMi Exploration is proposing. 
These days, everybody’s main focus is on the Moon and Mars, as well as human space 
exploration and colonisation. The only common ground between the AMi and other space 
exploration and colonisation plans is the desire to explore the outer space. That’s because all the 
people involved in the space industry know that the future of humanity depends on expansion into 
outer space. The resemblance ends here though. The AMi Exploration Program has different 
objectives, and there are also fundamental differences regarding the technological and economical 
approach to achieve them. 
The other space exploration plans focus on space colonisation, without consideration for the 
Earth’s problems. The AMi Exploration Program does the opposite. It focuses on solving the 
problems on Earth using outer space resources, later followed by the humanity’s expansion into 
outer space. Both steps are financed by exploiting outer space resources, not Earth-based ones. 
Inside government-run projects the resources are usually generous, but the end result can easily 
and heavily be impacted by administrative or political whims, that can happen at any moment. 
As for private run projects, although the resources could also be generous (but usually smaller than 
their government-run equivalents), the end result can be impacted by the entrepreneur's financial 
capability and long-term determination. Short of a self-sustainable exploration and colonisation 
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program, the private entrepreneur will exclusively rely on their personal wealth and potential outside 
investments. A private enterprise will never be able to run an independent exploration or 
colonisation program without the enterprise also running other parallel activities to finance that 
program. These parallel activities are usually commercial launch services that bring cash through 
direct sales or investments. However, these have a substantial scheduling impact on the 
exploration and colonisation program, as the enterprise must primarily focus on the development 
of the commercial launch services. 
ARCA’s rocket program will not be used for third parties launch services of specialised hardware 
(like telecommunication satellites). Instead, it will focus on the AMi Exploration Program’s needs. 
This will save invaluable time not only by allowing its human and technical resources to focus on 
just one goal, but also by tailoring the launch vehicle exclusively for the AMi Exploration Program. 
However, we do not exclude commercial cargo launch services of raw materials, propellant, and 
food for third parties. Almost all present day launchers are built for commercial launch services, so 
ours is a highly unusual one. The SLS is an exception, but it is a government-financed program, 
designed for exploration missions. Given this situation, a major question arises: is it realistic, from a 
finance and procurement point of view, to build a vehicle dedicated to only one goal, without a 
commercial purpose in mind? 
Our answer to this question is yes, for two reasons: 
The first is the overall low development cost of EcoRocket Heavy. Unlike all other launchers, 
EcoRocket Heavy has a development cost up to 100 times smaller, so the effort needed to 
fundraise is dramatically lower compared to any other program. Our funding will come from non-
traditional sources like the issue of a dedicated crypto-asset, volunteering, and merchandise, as 
well as investments in a subsidiary company that will handle ore processing and distribution. 
The second reason is that we will, from the very beginning, consider the social and environmental 
impact of our program. The extremely high returns of asteroid-mining will be funnelled into Earth’s 
problems-solving. We do not just chase and measure financial capital gains, but non-financial ones 
as well. 
As far as we can tell, all other space exploration programs yield no short-term economic benefits. 
Basically, they are no different from the Apollo program. Although the exploration and colonisation 
plans based on pure political will, dreams and visions are commendable because they bring about 
scientific and moral progress, it is difficult to justify them in the long run without a direct economic 
benefit. History clearly taught us that with the Apollo program. In our opinion, an exploration and 
colonisation program without a direct and significant economic gain could end abruptly either 
when the political will dries up, or when the entrepreneur's resources get depleted. 
On the other hand, a program that predicates clearly defined economic benefits has higher 
chances to endure. In our case, AMi promises direct economic benefits to both its promoters and 
the humanity as a whole. It has the potential to support itself financially without a need for political 
support or for private wealth. 
How are the companies and space agencies gonna receive this? 
What about SpaceX? The company’s founder Elon Musk considers asteroid-mining as a “bogus” 
activity and he shows no interest in it. For now, it seems that Mr. Musk’s focus is the human space 
flight to Moon and Mars. It remains to be seen how these flights will be financed. For sure there 
should be a plan. 
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9. Schedule 
The AMi Exploration Program started on March 15, 2022, and it will end on March 1, 2031. 
The AMi Exploration Program was unveiled to the public on July 18, 2022, when the AMi 
Community initiative also started. 
The main events from the schedule are as follow: 
- 2022 - The fabrication of EcoRocket Heavy started at ARCA, and the first Propulsion Modules 
hardware should also be introduced then. The AMi Cargo and the first iteration of the vehicle’s 
main plasma engine are also scheduled for this year. 
- 2023 - The EcoRocket Demonstrator first orbital launch. The first launches of the Propulsion 
Modules designed for all three stage of the EcoRocket. 
- 2024 - The first complete EcoRocket Heavy launches and carries a dummy AMi Cargo as 
payload. The AMi Cargo starts ground-based operational tests, as well as mining ones. 
- 2025 - The first orbital flight of the operational AMi Cargo, launched by the second EcoRocket 
Heavy, takes place. During this flight we should also witness the first atmospheric reentry and 
recovery of the AMi Cargo capsule. ARCA Deep Space Communication Network becomes 
operational. 
- 2026 - EcoRocket Heavy and the AMi Cargo performs an asteroid reconnaissance mission to 
identify suitable targets for the first asteroid-mining mission. During this mission, we should also 
witness the first re-entry test of the recoverable capsule as it returns from a deep-space mission. 
- 2027 - The first asteroid-mining mission with the target of returning $34,000,000 worth of 
platinum takes place. This is the year that should see the first commercial dealing which space 
resources are sold on Earth. ARCA becomes the first company to sell space resources. The first 
use of the AMiE token to buy space mining resources at a discount. 
- 2028 - The second asteroid-mining mission. The start of the orbital depot construction using 
elements from the AMi Cargo related hardware and EcoRocket Heavy third stage. 
- 2029 - We should expect two more missions to the asteroids. 
- 2030 - Five more asteroid-mining missions. The orbital space depot should become operational 
and able to dock AMi Cargos arriving from the asteroid missions and cargo from Earth. That year 
we should also be able to see the first commercial sale of resources from the orbital depot to third 
parties that are space flight operators. 
- 2031 - Nine asteroid-mining missions. As of 2031, we should account for the first billion raised 
from asteroid-mining missions. 
- After 2031 the asteroid-mining operation becomes routine, at 12-24 missions/year. Also, we 
should expect the first deep-space exploration vehicle, and ARCA’s first deep-space mission. That 
will most probably target either the asteroid belt or Jupiter’s moons. 
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10. Budget 
Through the EcoRocket Demonstrator we aimed to build and operate orbital rockets for the price 
of a car. We have all the financial data to support this bold claim. 
In our 23 years of existence, we trained, gained experience, developed the technologies and most 
importantly we developed the know-how to build aerospace technologies at the lowest possible 
cost, learning when and where to make compromises that will dramatically lower the cost yet keep 
the hardware reliable. 
Initially, we operated in an unfavourable environment, with severe financial constraints generated by 
a severe economic crisis after the fall of Communism in Romania. Then, the idea of  “investment” 
was almost non-existent. We also had to fight the Romanian Space Agency that was, and still is, 
led by members of the former Communist nomenklatura. They constantly attacked us and lobbied 
against us ever since we began work. 
In spite of all this, today we are able to develop an orbital rocket program at a cost of $1.2 million, 
which is most probably 100 times lower than what any other competitor can achieve. 
This is the lowest budget ever used in history to design, test and launch an orbital rocket, and that 
makes it quite a tremendous achievement. In our opinion, it may be one of the most important 
launch industry achievements ever. But this is just the start. We need to keep going, see where it 
takes us and what impact it has on the AMi Exploration Program’s budget. We’ve heard a lot of 
space launch industry actors mentioning their ambition for a 10x launch cost drop. That isn’t the 
number that we aim for. It isn’t enough. The space launch industry is already extremely expensive, 
and a 10x cost reduction is important, yet not acceptable. At that level, costs only become high 
instead of too high. 
ARCA is committed to make the AMi Exploration Program a reality by achieving great results with a 
reasonably small amount of funding. We estimate that $100 million will be required between 2022 
to 2027 to start mining operations, as shown in Appendix 16. This amount million is achievable for 
ARCA with the help of medium size investors, sponsors and donors. 
A similar endeavour carried out by a government space agency would cost probably somewhere 
in the range of $7 billion. 
It is our believe that asteroid-mining is going to happen on an extremely low budget, or it is not 
going to happen at all in the foreseeable future. If it does, it will help with other space colonisation 
plans as well. All at an extremely low budget. Not low cost, but extremely low budget. 
In funding terms, ARCA’s plans to complete each successive milestone, one at a time. This is the 
same strategy that made it possible for us to develop the technologies we already have. 
Appendix 1 provides the budget for the EcoRocket Demonstrator development expenses, 
including two test launches, with a rather remarkable total amount of $1,2 million. 
Appendix 2 contains the budget needed for the EcoRocket Demonstrator launch, based on the 
hypothesis that the first two stages are not reusable. The amount is $207,000. 
Appendix 3 presents the budget for the EcoRocket Demonstrator launch under the hypothesis that 
the first two stages are fully reusable. The amount is again remarkable, at only $127,000, with a 
final commercial cost/launch at $490.000.  
Appendix 4 contains the development budget for the EcoRocket Heavy Propulsion Module for the 
first and second stages, including a test launch, at a total cost of $370,800. 
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Appendix 5 shows the cost for one unit of the EcoRocket Heavy Propulsion Module (first and 
second stages), assuming fabrication maturity has been reached. The mass fabrication cost for a 
single PM used for the EcoRocket Heavy’s first and second stages is estimated at a remarkable 
$40,000. 
Appendix 6 provides the development budget for the first stage of the EcoRocket Heavy 
Propulsion Module, including a test launch, with a total amount of $626,000. 
Appendix 7 presents cost for one unit of the EcoRocket Heavy Propulsion Module for the third 
stage, assuming fabrication maturity has been reached. The fabrication cost for a single PM used 
for the EcoRocket Heavy third stage is estimated at $66,000. 
The table below presents the cost for the fabrication of an EcoRocket Heavy. Appendices 5 and 7 
are the input data for this computation. From these appendices we can see that based on the total 
number of modules needed for the EcoRocket Heavy, the total cost of the Propulsion Modules for 
the first stage is 420 x $40,000 = $16,800,168. The total cost of the Propulsion Modules for the 
second stage is 90 x $40,000 = $3,600,036. Finally, the total cost of the Propulsion Modules 
needed for the third stage is 30 x $66,000 = $1,980,000. Thus, the money needed to fabricate all 
PMs for the EcoRocket Heavy is $22,380,204.  

Beside the cost associated to the fabrication of the Propulsion Modules for all three stages, we 
must add the cost for other elements, like the RCS systems for each stage, the avionics and the 
recovery systems for the first two stages, and those amount to a total of $163,730. Based on 
these two numbers, the money needed for the full EcoRocket Heavy fabrication is $22,543,934. 
The table below details the launch cost for an EcoRocket, assuming the reuse of the first and 
second stages. Those make up 96% of the rocket’s structure mass. In this case, only the third 
stage is rebuilt, at a cost of $2,025,230, the cost of the propellant is $2,730,000, the launch 
license and insurance costs are $40,000, the third stage hardware transportation is $4,500 (the 
first two stages will remain at the naval base after the previous flight), propellant transportation 

Number of 
Propulsion Modules

Unit fabrication 
cost ($)

TOTAL EcoRocket 
fabrication cost ($)

EcoRocket Heavy fabrication cost 22.543.934

Stage I 16.870.168
Propulsion Modules (PM I) 420 40.000 16800168
RCS 1 36.700 36.700
Avionics 1 12.800 12.800
Recovery system 1 20.500 20.500
Stage II 3.648.536
Propulsion Modules (PM II) 90 40.000 3600036
RCS 1 24.600 24.600
Avionics 1 9.400 9.400
Recovery system 1 14.500 14.500
Stage III 2.025.230
Propulsion Modules 30 66.000 1980000
RCS 1 16.560 16.560
Avionics 1 28.670 28.670
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comes in at $216,000, and the cost of the naval operations is $40,000, bringing everything to a 
total of $5,055,730. 

It is interesting to see where the EcoRocket Heavy stands compared to the competition. If we 
decide to perform commercial launch services with the EcoRocket Heavy, we are going to propose 
a price of   $490,000, 3,85 times higher than the fabrication cost of EcoRocket Demonstrator. On 
the same basis, the EcoRocket Heavy launch costs $19,464,560. Taking into account that that 
vehicle can launch 24 tons into LEO, the cost/kg is $811. 
SpaceX claims that a reusable Falcon 9, landing on the ASDS (Autonomous Spaceport Drone 
Ship) is able to launch 15,6 tons into LEO, at a cost of $50 million. This equates to $3,205/kg, a 
figure that is almost 4 times higher compared to what we propose. 
But let’s see what is the situation in Europe, where the most cost effective rocket promises to be 
Ariane 6, able to launch 21,6 tons to LEO at a cost of EUR 115 million. This comes in at $6,055/
kg, which is around 7.5 times higher than the EcoRocket Heavy. 
Now, let’s consider the expenses made by Arianespace to launch the first Ariane 6 rocket, which of 
course include an insane development cost of EUR 3.6 billion, of which an important percentage is 
publicly funded. 
Compared to the whole AMi Exploration Program and the EcoRocket Heavy, including the 
development of a rocket with almost the same capabilities as ESA’s rocket, Ariane 6’s cost to 
reach the first launch is an huge 360 times higher. 
Appendix 8 lists the budget for the AMi Cargo development for asteroid-mining. The total there is 
$4,220,000. 
Appendix 9 shows the fabrication for a production-level AMi Cargo for asteroid-mining. That total is 
$675,673. 
The table below presents the cost of an AMi Cargo that has reached mass production level. The 
total is estimated at $692,973. 

Propellant 
weight (t)

Number of 
transports Cost/unit ($) TOTAL EcoRocket 

Heavy launch cost ($)
EcoRocket Heavy launch cost 5.055.730
Hardware cost 2.025.230
Stage III hardware cost (expendable) 2.025.230
Propellant cost 2.730.000
Stage I propellant 4200 300 1.260.000
Stage II propellant 900 300 270.000
Stage III propellant 300 4.000 1.200.000
Launch license/insurances 40.000
Transportation 220.500
Hardware transportation 7,5 600 4.500
Propellant transportation 270 800 216.000
Naval operations 40.000
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Appendix 10 provides the budget for the AMi Communication System that enables communication 
between the ARCA’s FCCC and the AMi Cargo. This is a one-time expense, and the facility is then 
used for all ARCA’s deep space missions. The total budget is estimated at $5,120,000. 
The table below presents the cost of a typical asteroid-mining mission. 

After the first mission, we consider that all hardware reached the maturity level for mass 
production, and the cost of the next asteroid mining mission will reach $5,798,703. 
The table below presents the overall budget for the AMi Exploration Program development and 
implementation between 2022 and 2031. We will  raise that from external sources. The total is 
$207,329,789, including a 10% contingency to be used for potential overrun costs or hardware 
configuration upgrades. 

Propellant 
weight (t)

Number of 
transports Cost/unit ($) TOTAL EcoRocket Heavy 

launch cost ($)
Ami launch cost 692.972,8
Hardware cost 675.672,8
Propellant cost 30 50 1500
Launch license/insurances 10.000
Transportation 1200 2.800
Hardware transportation 2 600 1.200
Propellant transportation 2 800 1.600
Naval operations 3.000

Propellant 
weight (t)

Number of 
transports

Cost/unit 
($)

Mining mission cost  
($)

Standard Mining Mission total cost 5.798.702,8
EcoRocket Heavy hardware cost 2.025.230
Stage III hardware cost 2.025.230
AMi-S hardware cost 675.672,8
EcoRocket Heavy propellant cost 2.730.000
Stage I propellant 4200 300 1.260.000
Stage II propellant 900 300 270.000
Stage III propellant 300 4.000 1.200.000
AMI-S propellant cost 30 50 1.500
EcoRocket Heavy launch license/insurances 40.000
AMi Cargo launch license/insurances 10.000
EcoRocket Heavy transportation 1400 220.500
Hardware transportation 7,5 600 4.500
Propellant transportation 270 800 216.000
AMi Cargo transportation 1400 2.800
Hardware transportation 2 600 1.200
Propellant transportation 2 800 1.600
EcoRocket Heavy naval operations 40.000
AMi-S naval operations 3.000
Deep Space Network operations 50.000
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If the contingency amount is not used, we will hold it as a strategic reserve for the development of 
the orbital depot. 

The table below showcases the yearly budget distribution between 2022 and 2027. The AMi 
Exploration Program requires a total of $100,550,544 for the period. Between 2028 and2031 the 
necessary is $106,779,245. The latter amount is covered by revenues from asteroid-mining 
operations and commercial exploitation of the orbital depot. 

Number of 
units Cost/unit ($)

TOTAL EcoRocket 
Heavy launch cost 

($)

AMi Exploration Program including 10% reserve 207.329.789
AMi Exploration Program cost 188.481.627
EcoRocket Demonstrator 1200001 1.200.001
EcoRocket Demonstrator program cost, including 
two launches 1 1.200.001 1.200.001

EcoRocket Heavy 62.552.912,64
EcoRocket Heavy Stage I/II Propulsion Module 
including one launch 1 370.800 370.800,1

EcoRocket Heavy Stage III Propulsion Module 
including one launch 1 626.001 626.001

EcoRocket Heavy construction, three units, 
excluding the third stage hardware 3 20.518.704 61.556.112

AMi Cargo 17 15.030.765,2
AMi Cargo deve lopment and AMi Cargo 
construction 1 4.220.000 4.220.000,4

AMi Cargo construction, 16 more units 16 675.673 10.810.764,8
AMi Communication Centre 1 5.120.000 5.120.000
Hydrogen peroxide installation purchase 1 10.000.000 6.000.000
17 asteroid mining missions 17 5.798.702,8 98.577.948
10% reserve budget, including additional missions 1 18.848.163 18.848.163

TOTAL AMi 
Program Cost ($)

AMi Program 
Revenue ($) Balance ($)

AMi Exploration Program total cost 2022 - 2031 207.329.789

Year AMi Exploration Program cost 2028-2031 106.779.245 1.063.000.000

AMi Exploration Program cost 2022 - 2027 100.550.544

2022 AMi Cargo presentation. Propulsion Modules 
hardware testing. 4.550.544 -4.550.544

2023
EcoRocket Demonstrator first orbital launch.  
EcoRocket Propulsion Modules and launches for 
all three stages.

14.000.000 -18.550.544
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Now let’s take a look at estimated budget sources for the first six years, before the start of the 
asteroid-mining activity. These include sales of the AMiE Token, direct investments, sponsorships, 
merchandise sales, and volunteer work: 

From this distribution we can see that no individual investment will exceed 25% of the total. We 
aim to keep full business control within the original ARCA team. Also, we do not aim to bring in 
institutional investments earlier than year four of the program, when the business value is much 
higher than the one at the start. 

2024
EcoRocket Heavy I and AMi dummy Cargo first 
orbital launch. Hydrogen peroxide installation 
purchase. AMi Cargo first prototype starts the 
ground operational and mining tests.

30.000.000 -48.550.544

2025
EcoRocket Heavy II and AMi operational Cargo 
first orbital launch. ARCA Space Communication 
Centre becomes operational. 

28.000.000 -76.550.544

2026 EcoRocket Heavy I and AMi operational Cargo 
first asteroid mining reconnaissance mission. 14.000.000 -90.550.544

2027 First asteroid mining mission launched with 
EcoRocket II. 10.000.000 -100.550.544

2028
Second asteroid mining mission. Start of the 
orbital depot construction 14.000.000 34.000.000 -80.550.544

2029
Two min ing miss ions. Construct ion of 
EcoRocket III. 11.597.406 84.000.000 -8.147.950

2030
Five asteroid mining missions. Completion of the 
orbital depot construction 28.993.514 337.500.000 300.358.536

2031 Nine asteroid mining missions. 52.188.325 607.500.000 855.670.211

Volunteer 
work ($)

Yearly use of 
token sales 
amount ($)

Direct 
investments 

($)
Sponsorships 

($)
Merchandise 

sales ($)
TOTAL AMi 

Program Cost  
 ($)

Year 950.000 72.850.544 22.000.000 2.350.000 2.400.000 100.550.544
2022 50.000 4.300.544 0 100.000 100.000 4.550.544
2023 100.000 13.600.000 0 100.000 200.000 14.000.000
2024 200.000 29.250.000 0 250.000 300.000 30.000.000
2025 300.000 18.800.000 8.000.000 500.000 400.000 28.000.000
2026 100.000 3.700.000 9.000.000 600.000 600.000 14.000.000
2027 200.000 3.200.000 5.000.000 800.000 800.000 10.000.000
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11. SWOT analysis 
Strengths 

1. The know-how to develop extremely cost-
effective rocket technology; 

2. The use of ecological rocket technology, 
that is an alternative to the current 
technology that is using polluting, toxic, 
carcinogenic, explosive propellants; 

3. 23 years of experience in developing 
cutting-edge aerospace technologies at the 
highest level. 

4. The proposal to bring resources to Earth to 
compensate for the ones from Earth that 
are diminishing through continuous human 
exploitation; 

5. Obtaining resources from outer space with 
no impact on the Earth environment. 

Weaknesses 

1. Lack of human resources related to orbital 
manoeuvres, deep-space navigation; 

2. Lack of Human Resources in regard to 
deep-space communication;  

3. Lack of expertise in regard to mining 
technologies; 

4. Lack of a reliable source for large quantity 
of hydrogen peroxide 98% concentration. 

5. Higher than average proposed turnover, 
that stretches for a duration of six years.

Threats 

1. Lack of Romanian legislation related to 
spaceflight activities; 

2. The potential appearance of serious 
competitors on this field that have the 
technological capability to approach 
asteroid mining activities; 

3. Propaganda threats from space agencies, 
government sector and competitors from 
the space launch industry; 

4. Possible decrease of precious metals 
market value drop, as a consequence of 
AMi Exploration Program development, 
which could affect ARCA Space as well. 

Opportunities 

1. Asteroid mining legislation is on the table of 
world governments and it was passed 
already by two governments; 

2. The worldwide expansion of space 
exploration programs, and space activities 
in general, which will lead to the need of 
resources in the outer space; 

3. The increased preoccupation for ecology at 
global level; 

4. Increased need for precious metals, as a 
consequence of increased development of 
high tech electronics industry that use 
these metals, like gold, platinum, rhodium, 
palladium. 
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12. Technical Program implementation 

12.1 Overview 
We saw above the key elements that allow us to implement the Program. Now let’s see how we 
are going to implement them. 
The first aspect is the technical development: 
I. The AMi Exploration Program rocket development, fabrication and testing of the EcoRocket 
Demonstrator and Heavy versions. 
II. The development of the asteroid-mining cargo vehicle, when we design, fabricate, and test the 
AMi Cargo and the actual mining technology that the spacecraft carries onboard. 
III. The orbital depot’s development, fabrication and testing. 
Going forward, we provide details on the current development phase, the level of technical 
maturity, and the remaining implementation steps. 
All hardware for the AMi Exploration Program is fabricated and tested at ARCA. 
We own in-house facilities that allow us to fabricate and test all the hardware for the EcoRocket, 
AMi Cargo and Orbital Depot. All hardware parts can be fully replicated at these facilities. 
Additionally, all product upgrades can be tested and validated at ARCA’s own test facilities, without 
the need for externalisation. All ARCA facilities for the EcoRocket program are located in the EU. 
ARCA-owned facilities include fabrication units, a Rocket Engine Test Stand (RETS) and a Dynamic 
Test Stand (DTS). 
The EcoRocket Demonstrator is the backbone on which we build the whole AMi Exploration 
Program. The development of this rocket started in 2020, with the technology developed and 
tested before that. 
The EcoRocket was ready for the first flight suborbital test in October 2021. Extensive tests for the 
vehicle also took place during 2021. In July that year, the team performed the EXAM Mission 10 
naval training mission, to rehearse the complete launch and recovery procedure for the EcoRocket, 
as the vehicle is designed to launch from, and land on, the sea. ARCA continued the highly 
successful collaboration with the Romanian Navy, a relationship that started in 2007, when a 
Saturn ship recovered ARCA's Stabilo vehicle from the Black Sea. For the EXAM Mission 10, the 
EcoRocket was taken to sea by Captain-Commander Alexandru Catuneanu ship, and the team 
rehearsed the launch and recovery procedure. 
After the EXAM Mission 10, the first EcoRocket Demonstrator launch was set for September 2021, 
but the team had delays related to technical challenges, and the launch was rescheduled for 
October 8-12, 2021. 
But by then Captain-Commander Alexandru Catuneanu was scheduled for dockyard 
maintenance. The F-111 Mărășești guided missile frigate was a candidate to support the 
EcoRocket launch (Mission 10C) but it did not have a large crane, so the mission was scaled down 
to use only the second stage and a dummy third stage. 
Seven days before the launch and after months of complete silence, the Romanian Civil Aviation 
Authority (RCAA) informed us that it will not give the launch clearance for the EcoRocket 
Demonstrator. The mission was cancelled and the civilian and military forces were demobilised, 
with important financial and schedule losses to the EcoRocket program. The RCAA new director’s 
refusal to give the clearance for a location ARCA had previously used for six other missions was 
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shocking. The denial was absurdly motivated by the claim that the RCAA doesn’t have authority 
over the Romanian airspace above the Black Sea. 
Without a clearance, ARCA decided to execute a tethered engine test (Mission 10D) on November 
12, 2021, to further demonstrate the technology and qualify the stabilisation and reaction control 
systems in a dynamic test. The mission was performed flawlessly. Together with the successes of 
EXAM Mission 10 and 10D, it leads us  to believe that the Mission 10C would also have been a 
success. 
After the launch denial, numerous meetings and negotiations took place between ARCA, the 
Romanian Air Force, ROMATSA  and the Ministry of Transportation, in an attempt to unlock this 13

highly unusual situation. 
The EcoRocket Demonstrator first launch was scheduled for April 20, 2022, and ARCA received 
the RCAA launch clearance for a flight up to an altitude of 20 km. This time, seven days before the 
scheduled launch, ROMATSA withheld its own clearance, invoking the Romanian Ministry of 
Foreign Affairs’s refusal to notify the neighbouring states. At the time, the Russian invasion of 
Ukraine was underway. 
ARCA is currently making efforts to relocate all its launch activities away from the Black Sea area . 
We plan to announce a new launch location before the end of quarter 4, 2022. 

12.2 EcoRocket Demonstrator fabrication and testing 

Stage I and II propulsion system fabrication and testing 
The first and second stage engines, although different in regard to thrust, have similar overall 
shapes and internal equipment setup.  
They are fabricated with composite materials made of epoxy and glass fibre fabric, using wet-
casting. The casting takes place in dedicated moulds that are also made at ARCA. These make 
mass production possible, which is a vital requirement for the EcoRocket Heavy. 
For the EcoRocket Demonstrator, the water-based propulsion system was first tested for system 
calibration using a classic bell-shaped nozzle. We then also tested the aerospike solution. Both 
engines were tested on the same stand, using the same tank, feed system, pressures, and 
sensors, allowing us to gather useful information from the direct comparison between the two 
systems. 
We performed a series of verifications and tests for the first stage main engine at the Rocket 
Engine Test Stand (RETS) and the Dynamic Test Stand (DTS). 
The engine tested is similar to the one used for EcoRocket, but it has twice the diameter and twice 
the thrust, as it was designed and built for a larger version of the Launch Assist System. However, 
the tests that were performed on this larger, similar engine remained relevant to the EcoRocket’s 
first stage engine. 
The Dynamic Test Stand tests investigated the demonstrator vehicle’s behaviour under the landing 
engine’s mechanical load and vibrations. We also determined the vehicle’s inertia, to properly size 
and calibrate the RCS thrusters mounted on the sides for roll control. The vehicle was suspended 
in the DTV with loose cords, allowing vertical movements required to demonstrate the engine’s 
thrust modulation capability. 

 The Romanian Air Traffic Services Administration.13
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The tests that were performed for the first stage used both the electric and chemical heating 
configurations. 
For the second stage, the team also performed a comprehensive set of engine tests, this time 
using the actual second stage. Those included short duration and full duration tests, as well as roll 
thruster tests performed simultaneously. 

Stage III propulsion system fabrication and testing 
The third stage engine is fabricated with silica, tape-wrapped in a phenolic matrix, on a composite 
mandrel that reproduces the final internal shape of the chamber and nozzle. The tape is oriented at 
angles between 6° and 60°, depending of the chamber and nozzle surface. After completion, the 
liner and the mandrel are vacuum-bagged and placed into an autoclave at temperatures of up to 
174°C and a maximum pressure of 14 bar. After the curing process, the liner is removed from the 
mandrel and has the outer structure finished to prepare for over-wrapping. The overwrap is a 
combination of fabric/filament fibre and resin, using both carbon and glass fibre. For fabrication, 
the liner is placed on the mandrel and the overwrap fibre and resin are placed on the liner surface. 
The basic requirements for an ablative liner for a chamber and nozzle comprise chemical 
compatibility with the combustion products, resistance to high temperatures, structural strength, 
and low erosion rate. 

The silica fibre and phenolic resin were the main choice for the liner, as case studies exist for the 
VTR-10 - LDE (Lunar Descent Engine), the LM (Lunar Module), AJ-10-137 - SPS for the SM 
(Service Module), as well as more recent programs like the Fastrac MC-1 and Merlin 1A / 1B 
rocket engines.  
The combustion products of hydrogen peroxide and kerosene contain a large quantity of water 
vapour. Silica fibre is water vapour compatible. 
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Furthermore, silica-phenolic materials exhibit a good resistance to high temperatures and a very 
low erosion rate, if any. 
An external enclosure of the ablative liner is needed to preserve the structural integrity of the 
chamber and nozzle. The basic requirement for a composite overwrap structure for a chamber and 
nozzle is a very good structural strength at temperatures of up to 150°C. Two candidates were 
considered: carbon fibre — epoxy resin and glass fibre — epoxy resin. Both exhibit very good 
structural strength. Carbon fibre is stiffer and lighter than the glass fibre, but the latter more closely 
matches the thermal expansion coefficient of the silica phenolic liner, and has a significantly lower 
cost.  
The carbon fibre and epoxy resin were used for the overwrap of the chamber and nozzle for rocket 
engines such as Fastrac MC-1 and Merlin 1A / 1B. 
The glass fibre and epoxy resin were used for the overwrap of the chamber and nozzle for rocket 
engines such as AJ-10-137 - SPS for the SM, and AJ-10-138 - Titan III Transtage. They were also 
the second choice for the Fastrac engine. 
Since the bondline temperature must not exceed 150°C, the overwrap thickness only depends on 
nozzle pressure and stiffness requirements. The necessary liner thickness was determined through 
chamber pressure tests on full scale models. 
The third stage engine tests will start immediately after the first EcoRocket flight. 
The propulsion technology for the third stage was tested at ARCA in the past years. Multiple efforts 
were made in this direction, and all the technology or this engine is inherited from our previous 
programs. All estimates will be compared to the actual data gathered during the test program, and 
all the necessary corrections and adjustments will be made accordingly. During the third stage 
engine tests, we will gather data on the following: 
Thrust - The team will use the RETS and the measurement apparatus with the load cells to 
determine the engine thrust on a number of nozzles with various wall thicknesses. 
Tests will use the full third stage in flight configuration, and the test stand setup will be similar to the 
one used for the EcoRocket second stage. The stand deflector will be covered with ablative 
material to withstand the high exhaust temperatures. 
Char and pyrolysis evolution - A fibre reinforced resin pyrolyses endothermally within the chamber 
wall, releasing a gas and leaving a carbon matrix, or char. The pyrolysis gas further undergoes 
cracking, as it flows through the charred material toward the inner surface, where it acts as a 
transpiration coolant. 
The pyrolysis evolution will be determined through direct weighing of the nozzle and X-ray imaging. 
Starting from a known initial weight of the nozzle, we can easily determine the amount of pyrolysed 
material. After a direct measurement of the char depth, the nozzle is to be sectioned. In this way, 
each section can be weighted and the pyrolysis evolution can be determined for each section.  
After the completion of a 190-second test, the liner must exhibit char formation on 75% of its liner 
depth. The liner must lose no more than 10% of its weight because of the pyrolysis effect. 
Erosion rate - During engine operation, the charred material resulted from pyrolysis may be 
removed by the hot gases. This removal is known as the erosion rate. This phenomenon is 
encountered mainly in the throat area of an ablative nozzle. 
The erosion rate will be determined through both X-ray measurements and direct measurements of 
the nozzle section on the proposed stations. We will focus mainly on the throat area, where the 
erosion is likely to be higher than anywhere else.  
Another reason for concern about erosion on the throat area is the fact that enlarging this area 
lowers the chamber pressure and decreases the specific impulse of the engine. So after the 
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completion of an 190 second test, the liner is required to exhibit no more than a 3% increase in the 
diameter of the throat area. 
The liner, made of silica tape fibre and phenolic resin, is a pyrolysis and char "generator", and its 
main role is to keep the bondline at low temperature. That protects the external carbon-epoxy 
overwrap, and allows it to ensure the structural integrity of the nozzle. One of the team’s main 
concerns is to keep the liner as thin as possible, so as to save weight.  
The overwrap is a fabric-filament-wrapped, carbon fibre — epoxy resin / glass fibre  —epoxy resin 
combination. It forms the external structure of the nozzle, and its main role is to ensure the 
structural integrity of the nozzle. 
Using thermo-couplings, we will perform temperature measurements in the engine at three main 
positions, as follows: 
In the combustion products flow, the thermo-couplings will be placed at 3 mm from the liner, into 
the flow, to determine the local temperature . 
In the liner, the thermo-couplings will be positioned at various depths to determine the temperature 
evolution over time. 
In the bondline, the thermo-couplings will record the local temperature, which must not exceed 
150°C to protect the external carbon-epoxy overwrap. 
The measurements are to be made with and without the film cooling. 
The liner must be fabricated so that after the completion of an 190-second test, the bond-line 
temperature remains below 150 °C. 
Film cooling effect - The engine has a kerosene film cooling injection system, which extends the 
liner life cycle. Two main areas inside the chamber and nozzle are key: one where the liner is 
covered by a liquid film, and another where the liner is covered by a mixing layer of coolant vapour, 
pyrolysis products, and combustion products. 
The nozzle is to be tested with various film cooling flows. These tests will determine the coolant 
flow required for the protection of the liner during the entire engine run. It is essential that the 
coolant flow is correctly determined, as it allows us to optimise the amount of fuel onboard of the 
vehicle, and the overall weight of the rocket. 
The coolant flow must be as low as possible, and less than 10% of the total kerosene flow. 
Together with the pyrolysis effect, the film coolant must keep the bondline below 150 °C. 

Propellant tanks fabrication and testing 
The technology used for the first stage propellant tank was implemented by ARCA from 2002 
onward. It flew on various vehicles between 2004 and 2010. These tanks are extremely 
lightweight. They can withstand the high pressures needed for the engines feed system, as we do 
not use pumps to feed the engines. 
The propellant tank we will use for the EcoRocket was first fabricated and tested at nominal load 
pressure in 2013. At the time, it was used for the Haas 2C rocket program. This tank is the most 
difficult component to fabricate. It was extensively tested at ARCA with an exceptional track 
record, without recording a single failure during ground and flight tests. 
The second stage tank is similar to the first stage one, although the diameter is smaller (1,200 mm  
versus 700). This tank was also tested at ARCA in 2021 under nominal pressure, and passed 
these tests. 
The third stage tanks (hydrogen peroxide and kerosene) use a similar fabrication technology as the 
first and second stage ones, but the diameter is smaller at only 500 mm. A series of similar tanks 
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were fabricated and tested at ARCA in 2009 for the Helen suborbital rocket, passing all tests and 
qualifying for flight. 
98%-grade hydrogen peroxide compatibility tests will also need to be performed, to qualify the 
tank material for use with this propellant. 

Landing engine tests 
ARCA also performed a series of tests for the first stage landing engine, validating the concept and 
the engine’s ability to decelerate the vehicle in the final phase of descent. 
The first stage descends under its parachute. However, for the final part of its trajectory, starting at 
a height of 50 m, the landing engine fires to further decelerate the vehicle. This will allow us to 
further develop the powered descent technology for future, heavier applications. 
For DTS tests, the vehicle was suspended on loose cords, allowing it to move vertically, 
demonstrating the engine’s ability to modulate thrust. 
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Staging system tests 
One of the most frequent causes of orbital insertion failures is an incorrect stage separation. We 
aim to validate this critical step during the EcoRocket’s Demonstrator maiden flight, Mission 
10C-2. In preparation for it, we performed a series of mechanical tests to check the pneumatic 
and mechanical subsystems. 

Recovery system fabrication and tests 
In conjunction with the landing engine, a drogue parachute is to be used for the first stage 
recovery system, thus eliminating the need for an attitude control system for the first stage 
descent. During the first stage recovery system tests over the Black Sea, a Mi-17 helicopter lifted a 
400 kg payload(EcoRocket first stage has 350 kg) fitted with the EcoRocket recovery parachute 
and dropped it from an altitude of 700 m. The release system worked flawlessly, and the parachute 
deployed as predicted. The same parachute system was integrated in the EcoRocket first stage. 
The second stage doesn’t use a landing engine, as it relays exclusively on parachute recovery. The 
second stage recovery parachute was also tested over the Black Sea. It was deployed from an 
altitude of 24,000 m and carried two capsules with avionics that are to be used for EcoRocket. A 
Navy fast boat was guided with extreme accuracy to recover the capsules that relayed their 
position via radio and satellite. The recovered vehicle traveled to a distance of 110 km off-shore. 
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Avionics tests 
A set of ground and airborne tests were performed at ARCA for the EcoRocket Demonstrator 
avionics. These covered components from both onboard the vehicle and the Flight Command and 
Control Centre (FCCC). They include, among others: 
Long range avionics ground tests (98.7 km distance) for full EcoRocket avionics on Mount Cozia, 
at 1,600 m distance. 
Low altitude airborne transponder test, at 500 m, for the EcoRocket BXP6401-1-(01) transponder 
and the AK 35080 altitude encoder, with signal received and recorded by ROMATSA and the Air 
Force. The test was performed from a manned hot air balloon. The transponder container can be 
seen hanging below the balloon gondola. This test qualified the transponder for rocket use. 
Medium altitude, long range avionics test for the transponder, satellite and radio GPS (with Byonics 
GPS5). The equipment was tested at an altitude of 5,400 m and 60 km range, with a manned hot 
air balloon. The avionics container can be seen hanging below the balloon gondola. This test 
qualified the above-mentioned avionics for rocket use. 
During the high altitude, long range avionics test, the radio GPS (with Byonics GPS5) was tested at 
27 km altitude, 110 km range, and high subsonic speeds. This qualified the radio GPS for use at 
high altitudes, high subsonic speeds and low temperatures. The radio thermal protection was 
optimal, as outside temperature reached minus 60 °C and the device worked correctly during a 2-
hour flight. 
During the high altitude, high speed, medium range radio and satellite GPS test, the EcoRocket 
equipment was lifted by ARCA’s helium balloon at an altitude of 13,700 m and a distance of 37 km 
from the FCCC. Then the Helen 2 rocket was launched, reaching an altitude of 40 km and 
supersonic speeds. Both devices were qualified under these conditions. The carrier balloons are 
visible in top-left photos and the Helen 2 rocket is shown below. The test took place over the Black 
Sea. 
During the high altitude long range avionics test, all avionics that are mounted onboard EcoRocket 
and the FCCC, except for the video cameras and the flight computer, were qualified. EMC avionics 
compatibility and RF interferences were also confirmed in the relevant environment over the Black 
Sea. The flight test reached an altitude of 24,000 m, a range of 110 km, and 540 km/h vertical 
speed. 
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EcoRocket Demonstrator during a sea training
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The low altitude flight computer/IMU/radio modems test I was performed during the AirStrato 
drone flight. That used the same flight computer as the EcoRocket. The computer was able to 
receive sensor data, including the IMU, and provide stabilisation and navigation for the 12-metre 
wingspan aircraft. 
The low altitude flight computer/IMU/radio modems test II was performed during the Defiant drone 
flights. The EcoRocket flight computer and IMU proved their ability to perform stabilisation in VTOL 
flight. This data was very valuable, allowing us to make critical decisions regarding the use of this 
hardware for the EcoRocket, together with the proper software. 
The ground tests for the flight computer/IMU/radio modems were performed with the flight 
computer placed onboard the first stage main engine, and in the landing engine. The computer 
performed flawlessly, having received and sent commands, and provided IMU data via its data link. 
The vibrations encountered during tests had no effect on any of these hardware. 

12.3 EcoRocket Heavy fabrication and testing 
We’ve always aimed to retain full control of the fabrication, testing, and operation processes.  
The most important elements that characterise the EcoRocket Heavy fabrication process are 
repetitiveness and reproducibility. 
Virtually all EcoRocket Demonstrator fabrication and testing processes will be used for all three 
stages of EcoRocket Heavy’s Propulsion Modules. TheDemonstrator’s purpose was to qualify the 
technology, the fabrication and testing procedures for the larger version of the vehicle. Because all 
three stages of the EcoRocket Heavy use Propulsion Modules similar to the Demonstrator’s first 
stage, the Heavy's development will be significantly streamlined. 
The implementation and maturation of the Demonstrator first stage production process will lead to 
the mass production of all the EcoRocket Heavy’s stages, and of its third stage propellant tanks. 
However, in a stark difference to Demonstrator, we will also need to mass-produce the Heavy’s 
third stage, whose propulsion units are powered by hot rocket engines. 
One small difference between the Demonstrator and Heavy first stages is that the latter's engines 
will use bust disks instead of ball valves. 
These will need to be tested in the RETS, applying special safety measures, as the propellants will 
be made of hydrogen peroxide 98% and kerosene.  
In the case of EcoRocket Heavy we must produce thousands of propulsion units per year. A 
dedicated set of measures will be therefore be needed, as follows: 
- Implementing a standardisation process; 
- Adopting the ISO quality management standard; 
- Expanding the fabrication facility with a new, larger hangar. The construction already started on 

ARCA-owned, land close to the existing test facilities; 
- Hiring and training new personnel; 
- Establishing a reliable supply chain; 
- Establishing an efficient production flux; 
- Defining the stock-build conditions and limits. 
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EcoRocket Heavy Propulsion Modules during tests 

EcoRocket Heavy, Propulsion Module equivalent caliber during transport
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12.4 AMi Cargo fabrication and testing 
The complete AMi Cargo, with the exception of the propulsion system, will be fabricated at ARCA 
from composite materials combining epoxy and glass fibre fabric, and using wet-casting. The 
casting takes place in dedicated moulds, that are ARCA-fabricated and enable mass production. 
The recoverable capsule prototype is already fabricated. The prototype will be used for further 
dynamic and drop tests, to qualify the capsule for deep-space flight operations and atmospheric 
reentry. 
The tank moulds are also fabricated, and the first tank casting is expected to take place in 2022. 
This is going to be the largest tank and the most expensive single piece of hardware ever 
fabricated at ARCA. 
The propulsion system will be fabricated with pure cooper, using the same machining technology 
employed for regenerative cooling rocket engines. 
The solar panels will be ordered from external sources and the final assembly, including the 
foldable system, will take place at ARCA. 
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AMi Cargo Recoverable Capsule during fabrication
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The AMi Cargo Service Module Main Engine Test (LAS-1)
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The propulsion system for the AMi Cargo will be tested at ARCA in the Rocket Engine Test Stand 
(RETS), using higher sensitivity load cells for thrust measurements. The team will seek to determine 
the engine’s ability to run for extremely long durations (days) at high temperatures. 
In the Dynamic Test Stand (DTS) we will also the AMi Cargo, to verify its behaviour under the main 
engine’s mechanical loads and vibrations. We’ll also determine the inertia of the AMi Cargo and the 
capsule. This is so that we can properly size and calibrate the RCS thrusters on the sides of the 
vehicle for roll, pitch and yaw control. The vehicle is to be suspended in the DTV with loose cords, 
allowing for movements along all three axes. 
Another set of tests will investigate the water heating process in the propellant tank. That heating is 
needed to prevent the propellant from freezing in the space environment. 
The second category of tests that will be performed for the mining vehicle will focus on the AMi 
Cargo’s propellant tank. The vehicle’s main engine will use an electric pump. Therefore, the 
mechanical stress on the large propellant tank only depends on an inner pressure of 2 bar 
maximum, which is required to preserve the tank's structural integrity under its own weight, 
especially during launch. 
Extensive orbital manoeuvring tests will be performed in the DTS, using real hardware for 
rendezvous manoeuvres.  
The avionics tests will include simulated space communication from the vehicle to the Flight 
Command and Control Centre (FCCC), as well as functionality tests in an environment affected by 
vibrations, similar to those encountered during launch. 
Also, thermal stress tests will be performed on the avionics, simulating the deep space flight 
environment. 

12.5 Orbital depot fabrication and testing 
The Orbital Depot will use AMi Cargo propellant tanks and solar panels or derivatives of these that 
will be launched on dedicated missions. Their fabrication will remain unchanged. EcoRocket Heavy 
third stages will also be part of the orbital depot's structure.  
The depot will include the nodes that will be used to connect multiple tanks and structures. These 
nodes will be also fabricated with composite materials and metallic connection interfaces that are 
yet to be defined. 
The testing for the orbital depot will be similar to the ones employed for the AMi Cargo. 
The fabrication and testing costs for the orbital depot are expected to only be a small fraction 
compared to those for the EcoRocket Heavy and the AMi Cargo. 

12.6 Fabrication and testing facilities 

The Production Facilities and production procedures overview 
The production process will take place exclusively in ARCA-owned facilities. 
ARCA owns land parcels where it tests rockets in dedicated facilities, as previously illustrated, and 
it also has its own fabrication facilities. To achieve mass production, ARCA is committed to building 
larger facilities in the future. 
A typical fabrication process starts by preparing the moulds for the composite casting process. 
Each structure of the EcoRocket like the tanks, the engines, the transitions, nose-cone, recovery 
parachute containers, avionics containers, etc are cast using these moulds. 
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After casting, the composite components are machined as needed and prepared for primer 
painting. Then comes the assembly process. 
The tanks are then pressure-tested at ARCA’s test facility and returned to the fabrication facility. 
After the structure assembly and tanks test, the team starts to integrate the pneumatic systems 
and mount the harness. The next step is the avionics integration followed by the final painting and 
marking. 
After that, the whole vehicle is shipped to ARCA’s dedicated facility to test the avionics and 
electromagnetic compatibility with the payload. This is followed by the integration of the payload 
into the fairing. Finally, the flight vehicle is sealed (each stage separately) and prepared for shipping 
to the naval base. 
The fabrication process described above and already executed at ARCA during the EcoRocket 
development program is similar to the one that will initially be used for mass production. However, 
it will continually improve, as the production progresses in terms of procedures and timing. 
All production is done in Romania. Labour costs there are still below the EU average, significantly 
contributing to the overall lower cost of the product. 

The Test Facilities 
I. The Rocket Engine Test Stand (RETS) is a reinforced steel concrete structure built and owned by 
ARCA. It can receive engines with a thrust of up to 80 tf when fired from a horizontal position, and 
40 tf when fired from a vertical. 
The stand is equipped with an array of sensors that measure various engine parameters as 
temperature, pressure, propellant flow, and thrust, and record 4k and high frame rate video. 
The test stand has a deflector that is guiding the gases away from the engine during test, allowing 
a good visibility for the video cameras. 
On top of the test stand there is a metallic structure equipped with a lifting jack able to handle up 
to 1,000 kg, which is in the range required for the EcoRocket’s first stage. With this system, we 
lifted various engines and tanks on the test stand. 
An interesting detail about ARCA’s test philosophy is that we always test the complete rocket 
stage including the flight engine and tanks, as close as possible to the final flight configuration. We 
believe that this saves time and reduces the expenses associated with a test article that far 
deviates from the final rocket stage configuration. 
II. The Dynamic Test Stand (DTS) is a steel-reinforced concrete and metallic structure able to 
receive rocket vehicles with a length of 12 m in vertical position and up to around 20 m in tilted 
position, and with a weight of up to 4,000 kg. 
In this stand we perform mechanical tests on rocket structures, simulating aerodynamic and 
acceleration loads. Here, we also test stabilisation systems.  
Another relevant set of tests performed in the DTS regard the VTOL flight simulations. The vehicles 
are suspended in the DTS with a set of cords that allow for vehicle movements along all axes, with 
take-off and landing under its own engine. These tests allow us to calibrate the Main Engine 
system as well as the Landing Engine for the EcoRocket, and to check the vehicle’s overall 
dynamic at take-off. This test stand is equipped with various sensors such as electronic weight 
scales and cameras able to record 4k and high frame rate video. 
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The Flight Command and Control Centre 
The FCCC is a spherical structure built from composite materials and fitted with four work stations, 
as follows: 
- Launch area operations; 
-  Propulsion; 
-  Guidance and trajectory; 
-  Flight director. 
Each station has its specific equipment, alongside its own computer and CCTV system. 
On-top of the FCCC there are the telemetry, command and control and communication antennae. 
The FCCC equipment is paired with the avionics equipment that is onboard the EcoRocket. 
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EcoRocket in the Dynamic Test Stand at ARCA
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All radio GPS beacons II mounted on the first and second stages send data to two stations in the 
FCCC. 
The Passive RADAR receives data from the transponder. This is where we  also display the tactical 
situation of the entire air and naval traffic around the safety area. The conditions are: sea level, 
room temperature. The virtual RADAR selected is Kinetic Avionic SBS-3. 
The SBS-3 virtual RADAR will be connected to Asus G75 computer from the Flight Commander 
station. This will allow a precise location of the vehicle, as well as of all the targets from the safety 
zone above the sea. Naval targets will be also displayed. This also offers a redundancy for the 
satellite system. The transponder is emitting on 250 W and an identification at sea level will be 
possible from a longer distance compared to other radio systems. The passive RADAR operates 
on 1090 MHz. 
Three radio modems of 1, 5, and 25 W are connected to the high gain antennae and also 
connected to FCCC computers via RS 232 and USB interfaces. The type and frequency of these 
modems are not disclosed. 
They receive data from the EcoRocket and also send radio commands from the FCCC to the 
vehicle. 
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FCCC interior FCCC

ARCA’s FCCC mounted on a Navy ship during the ExoMars HADT missions



 ARCA Space, AMi Exploration Program

The WMR 200 weather station at the top of the Catuneanu ship connects to the Meteorological 
station computer and offers real time data about wind speed and direction, critical elements for the 
rocket launch. 
The computers used for the FCCC are Asus G75 and Apple MacBook Pro 15 and 16. 
The data displayed by the FCCC computers are: 
	 - pressure and temperature sensors data from the sensors throughout all stages; 
	 - radio GPS data (altitude, speed, heading) from all stages; 
	 - inertial navigation data from the IMU on all axes (acceleration, attitude (pitch, roll, yaw) 
and speed) from all stages; 
	 - the Satellite GPS beacon’s altitude, speed, and heading; 
	 - passive RADAR data; 
	 - weather station data. 
The flight computer receives the following commands from the FCCC computers, through the 
radio modem: 
	 - tank pressurisation for all stages; 
	 - First Stage engine start; 
	 - First Stage engine shut-down (if needed, as a flight termination procedure); 
	 - Second Stage engine shut-down (if needed, as a flight termination procedure); 
	 - Third Stage engine shut-down (if needed, as a flight termination procedure); 
	 - ballast separation; 
	 - tank venting (if needed) for all stages; 
	 - Second Stage separation; 
	 - Third Stage separation; 
	 - parachute deployment (if needed) for the first two stages; 
The FCCC receives voice communication through two Yaesu FT857D radio receivers. 
The FT857D transmitter uses the HF, 50 MHz, 144 MHz, and 430 MHz Amateur bands. It also 
receives coverage on 100 kHz to 56 MHz, 76 to 108 MHz, 118-164 MHz, and 420-470 MHz. 
During previous missions, ARCA has extensively used the FT857D’s with the Diamond X7000 high 
gain antenna . The team is seen mounting them on a container while on a mission for the 
European Space Agency. 
The launch communicates through VX-6 radios. We also use this device to reach the FCCC and 
Navy ships if these go beyond the range of standard radio communicators during recovery.  
These devices also provide direct communication between ARCA’s FCCC and air traffic control 
during launch and recovery, as well as between ARCA and land-based Navy operations. 
The satellite phones cannot receive signals inside the ship’s metallic structure. For this reason, we 
use external antennas (repeaters). The repeaters are designed to provide satellite network 
coverage in indoor environments. The indoor repeaters can be used inside buildings, tunnels or in 
shadowed outdoor zones, with limited or no satellite signal reception. 
The FCCC model will be integrated into the ARCA Deep Space Communication Network, with a 
unit for each station located around the globe. The avionics equipment will be upgraded to allow a 
proper interface between the multiple Deep Space Communication Network locations. 
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The propellant storage and transfer tanks 
For the first two stages of the EcoRocket Demonstrator we  use aluminium-frame, polyethylene-
made reinforced storage tanks. Storage and transfer tanks for the third stage are aluminium-made. 
Both types of tanks are COTS products. 
For the first stage, the EcoRocket uses four tanks, and one for the second stage. Both use a 
water-based propellant, mixed with destabiliser. For the third stage there is one tank for each 
propellant: one for the HTP, and one for the kerosene. 
The rocket tanks are filled with propellant using electric pumps that transfer the fluids from storage 
and transfer tanks. The transfer is pressurised at 4 atm at the pump exit. 
For the EcoRocket Heavy ARCA will simply scale up the tanks so as to hold the propellant 
amounts required to launch the vehicle. 

The Support Ships 
For the EcoRocket training missions, ARCA will use the Romanian Navy ships Capitan-Comandor 
Alexandru Catuneanu and Grozavul, launched in 1996. These are perfectly suitable for the mission, 
as they have generous storage space at the stern to store the EcoRocket, the storage-transfer 
propellant tanks, and the Flight Command and Control Centre (FCCC). Each of these ships also 
have a 9 ton crane with the arm fully deployed in horizontal position, also positioned at the stern. 
Other ships have also been used for training, such as the NSSL 281 Constanta, which hosted 
ARCA’s previous Black Sea launch mission. Constanta’s ship crane can lift 3 metric tons with the 
arm in horizontal position. In this case the rocket, the storage and transfer tanks are to be placed 
at the bow, while the FCCC will sit on the helicopter flight deck, as done on previous missions. 
Beside the above-mentioned ships, two boats from the Navy Special Operations Unit will be used 
for the launch training operations. This unit was involved in all previous ARCA missions. 
If necessary, we can also use Navy helicopters for search and recovery missions of the first and 
second stages. They too participated in our missions before. 
Beside Navy ships, other civilian vessels are viable option for EcoRocket launches, too. Examples 
include the BVS Portugal that was selected to provide logistical support for the EcoRocket launch 
from April 20, 2022. 
The maritime segment of the mission may include an IAR-330 Puma helicopter to assist with 
recovery and MEDEVAC work. 
The launch range could be any sea surface. From 2004, ARCA has secured and used the launch 
areas over the Black Sea inside Romania’s Flight Information Region. These areas were planned to 
be used for the upcoming EcoRocket launch, as agreed with the Ministry of Defence, the Joint 
Chiefs of Staff, ROMATSA, the Romanian Air Force, the Romanian Navy and the Romanian Civil 
Aviation Authority. But the current situation in the western half of the Black Sea prevent us from 
attempting a space launch from there. ARCA is presently making efforts to relocate its launch 
activities away from the Black Sea. 
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EcoRocket during sea tests
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13. Administrative Program implementation 

13.1 Financial Program 
Contrary to all government-funded exploration and colonisation programs that don’t need to self-
finance, the AMi Exploration Program starts from day one with economic viability in mind, and the 
use of space resources as the sole source of long-term program financing. That’s why it is vital for 
us to start mining as soon as possible, bring valuable metals back to Earth and sell them to further 
finance the Program and tackle Earth’s social problems. 
There are two distinct stages of the AMi Exploration Program financing. The first stage lasts from 
the start of the program until the first asteroid-mining mission (2022 - 2027), when the first valuable 
metals are extracted and brought back to Earth. The second stage starts with the first asteroid-
mining mission and lasts indefinitely. 

The top-left chart showcase the needed amount coming from private sources (token sale, 
investment, etc) vs the projected revenue in the next 4 years after the investment.  
The top-right chart showcase the budget required by the AMi Exploration program from the start 
until the $1 billion in revenue from commercial operations is to be reached. 
For the first stage of the AMi Exploration Program, (2022 - 2027), we expect to raise $100 million, 
distributed as follows:  
I. AMiE Token - We expect to raise a total of $72,850,544 from the private sale, presale and ICO. 
ARCA will make significant efforts to release and grow AMiE crypto, by employing top 
professionals for creation, distribution and development.  
II. Merchandise - We aim to gain world-wide media exposure and sell AMi Exploration Program 
merchandise in multiple countries. The ARCA product range will include the usual items like T-
shirts, hats, etc, as well as a line of fashion clothing. We currently explore the possibility to partner 
with a respectable fashion brand for this purpose. We expect merchandise sales to generate 
somewhere in the range of $2,400,000 over the next six years. 
III. Sponsorships - Media promotions through the AMi Exploration Program and ARCA in general 
are a tempting proposition to companies that wish to have their message delivered to a global 
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audience by becoming an ARCA sponsor. We expect our sponsorship deals to bring in 
$2,350,000 million over the next six years. 
However, after 2028 we plan to make fewer sponsorship deals, as most of our revenue will come 
from asteroid-mining activities. 
IV. Volunteer work - We plan to attract around $950,000 worth of volunteer work. 
V. Institutional investments - Our commercial business will not go through the classic , serial 
investment process (A, B, C). We plan to carefully select our investors and attract something in the 
range of $22,000,000 million over the next six years, but without granting them rights beyond 
those related to common stock. Between 2028 and 2031 we plan to take on fewer investors. The 
investments required after 2028 are difficult to quantify at this stage, as everything depends on the 
company’s actual growth.For the second stage of the AMi Exploration Program we will relay on 
asteroid-mining operations as well as on these investments.  
Money from asteroid-mining operations is generated through: rare metals sales, like platinum, gold, 
and rhodium; lower value metals sales, like nickel, cobalt, and iron; and on  space-located water, 
oxygen, and hydrogen sales. 
We plan to sell rare metals directly to electronics companies that will use them on Earth. We will 
store  lower value metal in our orbital depot and sell them to third parties for space-based 
applications. The same applies to the water, oxygen and hydrogen originated from space. We have 
no estimate for the market size for the lower value metals or for the water, oxygen and hydrogen 
stored in space and sold for space applications. However, we have some economic-based 
references. 
A reusable Falcon 9, landing on the Drone Ship (probably the most cost effective rocket currently 
available) can launch 15.6 tons into LEO at a cost of $50 million, leading to a cost of $3,205/kg. 
If the AMi Cargo delivers 2,500 kg of water to LEO, the value of that water, based on the cost of a 
Falcon 9 delivery, is $8,012,500. Selling it there can be a profitable activity in itself, as a water-
carrying EcoRocket Heavy rocket launch costs $5,055,730. For asteroid-originated water, the cost 
is $5,798,703. 

13.2 Tokenomics 
One of the means to finance the AMi Exploration Program is AMiE crypto, a utility token created on 
the Avalanche blockchain. Through the private sale, presale, and the ICO, we aim to raise 
$72,850,544 until 2027. 

Token definition 
Token name: AMi Exploration 
Token symbol: AMiE 
Token type: Utility 
Technical standard: ERC-20 
Blockchain: Avalanche 
Smart contract address: 0xa12eB4d5cB7911E8D471FE708a9f3119fD216a1A 
Standard issue price: $0.10 
Private sales: yes 
Public sales: yes 
Total supply: 1,000,000,000 AMiE tokens 
Expected capital collected from tokens sale: USD 72,850,544 
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Token allocation 

50% ICO, 20% private, 20% to the team, 10% reserve (top-left diagram). The use of sale proceeds 
from the ICO and Private sales (top-left diagram) are going to be used as follows: 80% goes to the 
AMi Exploration Program technical development, 10% operations and 10% marketing and 
business development (top-right diagram). 

Token utility 
The AMiE Token holders will be able to purchase the returned precious metals with priority. The 
holders will also be able to use the AMiE Tokens in exchange for the precious metals.  
Another utility for the AMiE Token is related to the fact that the holders will be able to use it to 
acquire raw materials like iron, aluminum, water, oxigen brought by ARCA to the orbital depot, 
from Earth or from the asteroid mining operations. 

Token distribution 
Multiple sales, both private and public, will be organised, based on market interest and AMi 
program’s needs. All these sale events will be organised in a period of 4 years, until 2026, to 
synchronise the fund raising with the AMi program’s financial needs, taking into account an 
optimum token distribution on the market, also based on the fact that the first asteroid-mining 
launch is scheduled in 2027. 
The AMiE crypto is officially available in a first sale from October 20, 2022. The sale is organised on 
the Bitbond Platform. 

Tokens to the team 
70% from the whole token amount will be distributed to the public through private and public sale. 
20% from the whole token amount will be distributed to the team. 
The team will receive the tokens proportionally with the public token distribution, meaning that 
when we will make available to the public a token percentage through private and ICO, the same 
percentage from the tokens allocated to the team will also be made available. This means that at 
any given moment no more than 20/70 ratio tokens will be distributed to the team. 
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Example: 
Lets’s consider that 10% from the amount of tokens that are allocated to the public (a total of 
700,000,000 tokens) will be made available for public distribution. The same 10% from the amount 
of tokens that are allocated to the team (a total of 200,000,000 tokens) will be made available to 
the team, at the same time with the public distribution start. This means that 70,000,000 tokens 
will be available to the public, while 20,000,000 will be available to the team. 

Token lock 
For each sale event we will require a lock period that is going to be between 30-90 days. 
For instance the tokens from the first sale will have a lock period of 60 days. 
For each token distribution to the team, a lock period of 1 year will be applied. 

13.3 The AMi Community 
We should understand that the AMi Exploration Program is not only a space program. It has a 
much broader impact on humanity’s overall progress, so we aim to involve people at global scale. 
The AMi community is a key element that supports the implementation of the AMi Exploration 
Program at global level. The community will consist of three main groups: volunteers, contributors, 
and core team. 
ARCA wishes to attract and reward the most creative, competent and dedicated people, to work 
together for the success of the AMi Exploration Program. 
The volunteers: one of the main advantages for ARCA being an NGO is the fact that it can employ 
volunteer work across the world. We will encourage everyone from around the world that is 
interested to contact us to support the AMi Exploration Program implementation, based on their 
qualifications and skills. Voluntary contributions will be rewarded with $10 worth of AMiE Tokens/
hour. We seek voluntary work in the following disciplines: avionics, robotics, deep space 
navigation, orbital mechanics, high thrust classical rocket engines, social media production and 
administration. All of them involve both remote and on site presence. Composite materials casting 
requires on-site work. 3D graphics and social media are done remotely. 
The contributors will be the ones who directly offer financial support to the AMi Exploration 
Program by purchasing the AMiE Token, or by investing in the ARCA businesses that will handle 
the commercial exploitation of asteroid resources. 
The core team  includes the people who are involved in the AMi Exploration Program on a full time 
basis. 
All these three groups will work together and contribute to the successful implementation of the 
AMi Exploration Program. 
The community will be encouraged to promote the AMi Exploration Program and the token 
through social media mechanisms. 
Prize tokens will be also offered for outstanding contributions to the AMi Exploration Program. 
We should be aware, however, that there will be some constraints in relation to the involvement of 
people from all over the world in the AMi Exploration Program. ARCA operates under European 
Union jurisdiction, which might prevent non-EU citizens from becoming involved into the critical 
segments of our technology development. What these constraints are will be clarified down the 
road. 
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13.4 Management 
ARCA has 23 years of experience in designing, building and launching suborbital and orbital 
rockets and other aerospace technologies. It has a highly qualified team of engineers and 
technicians. Our knowledge in rocket propulsion, structures, avionics, ground support equipment, 
flight operations, management, and the technology developed during 17 flight missions and 
multiple technical programs is all invested into this program. 
The program is managed by a group of highly skilled team of people from ARCA and General 
Astronautics, some of them working with the team for more than a decade, including, decision-
makers business managers and aerospace engineers, who have a lot of experience in managing 
large aerospace projects. 
ARCA is led by Dumitru Popescu, the founder and chief designer. Dumitru has extensive 
experience in design, and fabrication of state of the art aerospace technologies as well as 
corporate management. 
ARCA’s departments are lead by managers that are primarily experts in their fields, and not only 
managers. We really believe that in a technology company the managers should have a deep 
expertise in regard to what they are managing to be able to take the proper decisions and 
participate in the decision making mechanisms. 
Another interesting element that we strongly promote in relation to management is to keep the 
number of the management team as small as possible and, overall a team as reduced as possible. 
Also, another characteristic of ARCA Space, is that we prefer to work with people that have 
multiple qualifications and create a small core of highly competent people that can take competent 
decisions rapidly. 
Also, instead of focusing to train a large number of medium qualified people, we prefer a team of 
exceptionally qualified people in their field, personnel that is passionate about what they are doing. 
We will chose any day to disregard a highly qualified person and chose a passionate one. Skills 
can be learned, passion cannot. 
The decision making mechanism at ARCA is very simple, basically keeping the daily activities 
under control by the CEO who works directly to the heads of departments that are forming the 
operational team. Also, the CEO is supervising all daily major activities and is actively involved in a 
few of the most critical ones. 
There’s the strategic decision for which the group of key-personnel is agreeing the implementation 
and there’s the day to day decision strategy for which Dumitru who leads the operational team is 
implementing the decided measures. This simple process allows us to save valuable time, being 
possible only because the team has huge experience. 
We have therefore an important track record of approaching large scale, advanced technology 
projects, as we can see from the “Who We Are” chapter from this white paper. 
More personnel will be brought to the team especially to cover the positions related to 
astrodynamics, robotics, long range communications, orbital operations, etc 
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Cosmin Diaconescu 
Fabrication Manager 

Started with the team in 2007

Mihai Spetie 
Fabrication Responsible 

Started with the team in 2012

Bogdan Petre 
Attorney at Law, Donor 

Started with the team in 2021

Florentin Popescu 
Logistics Specialist, Donor 

Started with the team in 2021

Dumitru Popescu 
Founder, President, Chief Designer 

Started with the team in 1998

Paul Răduț 
Chief Engineer 

Started with the team in 2006

Mugurel Ionescu 
Aerospace Engineer, Pilot, Donor 

Started with the team in 2009

Mihai Ilie 
Aerospace Engineer, Pilot, Donor 

Started with the team in 2009

Bobiță Cătușanu 
Logistics Manager, Donor 

Started with the team in 2020
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Florin Bardașu 
Pilot, Donor 

Started with the team in 2017

Dan Chiriac 
Pilot 

Started with the team in 2012

Nicolae Tornyai 
Avionics Engineer 

Started with the team in 2019

Larisa Manole 
Psychologist, Donor 

Started with the team in 2019

Anca Cătușanu 
PR Manager 

Started with the team in 2022

Viorel Hopper-Rebegea 
Aerospace Technician, Donor 
Started with the team in 2018

Maria Popescu 
Accountant, Donor 

Started with the team in 1999

Tudor Velea 
Attorney 

Started with the team in 2018

Alin Iftemi 
Blockchain Advisor 

Started with the team in 2022
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ARCA team alongside the crew of NSSL 281 Constanța Romanian Navy ship, after the successful launch of 
Helen Rocket, on October 1st, 2010. 
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Radu Crețu 
Social Media Manager 

Started with the team in 2021

Bogdan Cosmescu 
Fabrication Technician 

Started with the team in 2019

Bogdan Brebenel 
PR Specialist 

Started with the team in 2022
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13.5 Documentation and tracking 
The Program implementation and tracking will be recorded in a series of documents, some of 
which will also be made available to the general public. 
For this program, ARCA will use the same documentation and tracking requirements that were in 
place for the High Altitude Drop Test (HADT) ExoMars program we executed for the European 
Space Agency (ESA). 
That experience introduced us to the documenting techniques required in top level aerospace 
programs, such as the ones led by ESA. On top of the ESA documenting techniques we will also 
use our won fast tracking procedures that we’ve successfully deployed in other previous 
programs. 
For each of the following sub-programs of the AMi Exploration Program: EcoRocket Demonstrator, 
Heavy, AMi Cargo, and Orbital Depot, we set and implemented the following milestones during the 
development phase: 
DR - Design Review, that involves the following: verification of the preliminary design of the 
selected concept and technical solutions against the sub-program and program specifications; 
review of design, development and verification plan (including model philosophy); definition of 
external interfaces; assess the qualification and validation status of the off-the-shelf equipments; 
confirm compatibility with external interfaces; release the final design; release test planning; release 
flight hardware/software manufacturing, assembly and testing; release of sub-program integration 
and operations procedures.  
HRR - Hardware Readiness Review, that involves the following: confirm the verification process has 
demonstrated that the design meets the sub-program and program requirements; verify that the 
verification record is complete at this and all lower levels in the customer-supplier chain; verify the 
acceptability of all waivers and deviations. 
FRR - Flight Readiness Review, that involves the following: review the detailed flight procedures; 
inspect the test hardware; verify that the test facility personnel are available and ready for the test; 
verify that the test facility equipment is available and calibrated for the test. 
PFR - Post Flight Review, that involves the following: verify that the performed tests are successful, 
in accordance with the defined success criteria; confirm that the test personnel and hardware can 
be released; confirm that all test data have been safely recorded. 
For each sub-program we are writing the following set of documents that then receive updates 
during the sub-program development, as needed, and scheduled updates during each milestone 
review: 
Operations plan and procedures — this document s describes the ground and flight systems, 
operating procedures and other requirements and circumstances necessary for the safe and 
smooth performance of the hardware development. This document lists the scope and objectives 
(specifying sub-program conditions and associated success criteria); Description of the sub-
program (specifying phases of the sub-program, ground tests and flight configurations, 
configuration of items under test, sub-program support equipments functions, descriptions of 
telemetry links, end-to-end trajectory simulations); Implementation (configuration control, personnel 
logistics and responsibilities, ground and flight test durations and documentation); Environment 
(required facilities, data processing and operational requirements); ground and flight procedures 
(constraints, procedures, etc); 
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Support equipments Design, Development and Verification Plan - this document defines the 
support equipments design and development activities necessary for the sub-program. 
This document contains the sub-program support equipments definition; support equipments 
procurement plan (make or buy); support equipments design and development flow, model 
philosophy; qualification and acceptance philosophy; description of sub-program associated 
activities at the test and launch site; schedule, including major milestones and reviews; hardware 
and software breakdown, where applicable; development plan (covering manufacturing, integration 
and test plans and procedures and model philosophy); general design and engineering aspects 
(including performance, mechanical/thermal, electrical design, EMC/RFC aspects, software 
development and validation, EGSE/MGSE); summary schedule and milestones; summary of 
verification methodology. Also, in this document the ground and flight tests procedures should 
include as a minimum: scope of the ground and flight test, including the identification of the 
requirements being verified; identification of the test object; applicable documents, with their 
revision status; test flow; test organisation; test conditions; test equipment and set-up, with 
configuration control status; step by step procedure; recording of data; pass/fail criteria and test 
data evaluation requirements; guidelines/criteria for test deviations and for retest. The document 
should also define the integrated functional and operational tests to be performed to a level of 
detail enough to allow to derive functional requirements on the GSE, such that the foreseen tests 
can be performed; to derive testability requirements at sub-program support equipments level 
(requirements for test connectors, specific test-modes, test-interface characteristics, etc.); to 
derive requirements on specific test-equipment and external test-facilities needed. 
Support Equipments Test Reports - this document provides the complete and comprehensive 
reports on tests performed during individual development, qualification and acceptance activities 
as defined in the integration and test plans and procedures of the support equipment. 
This document contains the test reports that shall correspond to the respective Test Plans and 
Procedures, and shall include as a minimum: complete reference to the applicable test procedure 
and test specification, as well as the relevant test block; scope and objectives; summary of the as-
run test, with special attention to deviation from the original procedures, major anomalies or 
unpredicted events, facilities failures, etc; summary of test results; evaluation of test results, 
emphasising impacts of any significant events and problems encountered; it shall also cover 
interpretation and correlation of test results to relevant analytical predictions; a list of all non-
conformances generated during the test; the as-run test procedure including a list of deviations 
from the applicable test procedure and the sign-off sheets.
Support Equipments Design Reports - this document defines the design of the sub-program 
support equipments together with their operational, functional and performance characteristics.  
This document contains the sub-program support equipment description in terms of: overall 
configuration; heritage aspects; general architecture description and functional breakdown of the 
overall design into units/modules at detailed design level with description of each block/unit design 
and performance; product assurance aspects, redundancy, reliability and failure management; 
results of performed analyses (mechanical, thermal, electrical); achieved verifications/validations of 
hardware and software; description of the following design implementations: 
- functional and operational modes implemented (including mode logic and sequence of events, 

mode performance requirements, mode by mode functional description, nominal equipment 
configuration in each mode, operational requirements, etc);  

- detailed functional implementation 
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- electrical architecture, design and interfaces (i.e. signals, power, telemetry), harness design; 
- mechanical and mechanisms design, including lubrication approach; 
- thermal design; 
- EMC/RFC compliance; 
- command and control concept, including TM/TC description and data handling interfaces; 
- software architecture; 
- implementation of operational interfaces.
Interface Control Documents - this document will allow controlling the sub-program support 
equipment interfaces in each engineering discipline, all along the design, development, assembly, 
integration and test processes, in accordance with the overall AMi Exploration Program hardware.  
This document contains the following information in relation to the mechanical interfaces including 
size, mass properties, disturbance exported, deployment, field of view, physical envelope, local 
reference, mounting/accommodation, AIV interfaces including GSE interfaces, ground operations 
and constraints on ground operations; mechanisms interfaces; thermal interfaces, including 
temperature limits, surface treatment, thermal insulation, thermal conductances, power dissipation, 
heat budget; electrical interfaces including power supply, avionics, timings, housekeeping 
interface; drawings.
Product Assurance and Safety Plan - this document defines the policies and objectives for 
organisation, implementation and control of the Product Assurance program. It defines the 
organisation structure established for the sub-program, including the interfaces with supporting 
groups, services and facilities, the Product Assurance and Safety manager; the senior personnel of 
the PA group who shall be named and their authority and position within the technical 
management structure stated; the ways in which the required cleanliness levels are achieved and 
maintained during the life of the programme, from design to end-of-life shall be defined; the PA& 
Safety tasks to be undertaken, which shall be described together with the relationship to these 
tasks to the sub-program milestones; the documents to be produced in the PA&Safety area; the 
definition of the PA design rules, standards, practices, methods (including analyses), procedures, 
and data formats that shall be used in the implementation and execution of each PA&Safety 
discipline. 
Launch Authority Safety Data Package - this document defines the safety reviews and safety 
certification with Test Range Safety Board. It contains hazard identification and categorisation; 
definition of danger areas; handling, assembly, check-out and operating procedures for hazardous 
systems; the technical safety requirements file; material Safety Data Sheets of hazardous materials; 
hazard and risk acceptance support documents, analyses, qualification test procedures or 
drawings, either by document reference and issue, or the document copy. 
Non Conformance Reports (NCR) — this document contains the identification, investigation and 
disposition of project non-conformances and provide a summary report of the current status of the 
NCRs raised, to aid the overall tracking of control of NCR closeout. It describes the individual NCR 
reports that shall be raised and processed in accordance with the NCR control system; the 
periodic reporting of the overall NCR status, which shall identify for each NCR, the relevant 
identification, opening / closure dates, classification, description & summary of investigations / 
closeout activities, etc. The report shall also be provided in electronic form, and shall be regularly 
updated.  
Management Plan - this document defines the management requirements for the work to be 
performed under the contract and the procedures to be applied, to ensure that the objectives of 
the sub-program are accomplished within the prescribed time schedule at minimum risk and cost.  
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This document contains the management requirements, responsible officers and interfaces, 
project management procedures, including: technical monitoring and control, project breakdown 
structures, schedule control and reporting, risk management, cost control and reporting, change 
control and reporting, property control and reporting, progress reporting. 
Minutes of Meeting - this document presents the summary of all action items, decisions, 
recommendations and statements made during project meetings. 
This document contains the cover sheet, recording subject of meeting, meeting place and date 
and agenda reference, list of participants and signatories; minute summary sheets; action items 
initiation sheet, covering action item title and description, due date, originator and actionee, 
completion status. 
Progress Report - this document provides information on management level, reflecting the 
progress of the project during the reporting period for analysis and discussion.  
This document will be concise and adequate for assessment at management level. It shall give an 
overall overview of the project and address the achievements and problem encountered and 
resolved, or presented for resolution, in the reporting period. Progress reports shall at least cover 
the Project Manager’s concise assessment of the current project situation in relation to the 
forecasts; the status of the work being performed measured against planned results as well as 
future outlook; list of current and potential problem areas, high-lighting adverse trends in technical, 
schedule and cost performance, identification of potential problem areas and proposal for 
mitigation actions; technical status in relation to system engineering, status per discipline 
(mechanical, thermal, electrical, software, mission and operations); budget status; schedule 
report; meeting calendar for the past and next reporting period; current Document Status List 
showing all documents issued in the reporting period; updated Action Item Status list; risk 
assessment and risk register; PA progress report; status list of waivers/deviations, non-
conformances; procurement and financial status including an overview, achievements in the 
previous period, plan for the next period. 
Inventory Record - this document is monitoring the identification, control and disposition of the 
items which are produced or purchased specifically and used exclusively for the program. 
This document contains a database called Inventory Record of all inventory items, which should list 
the unique item registration number, quantity, item description, manufacturer model and serial 
number, acquisition date and value at the time of purchase, and its physical location at ARCA. 
Work Breakdown Structure (WBS) — this document breaks down the overall work into individual 
Work Packages (WP) as defined in the Management Requirements. 
This document contains the WBS covering all activities required to fulfil the contract; the work 
related to manufacturing, assembly, integration and test, engineering work at system, subsystem 
or unit level, work related to management, product assurance and any other support activities like 
procurement shall be shown in the WBS. 
Post-Flight Report - this document will document the operations and results of the sub-program 
hardware flight tests, as performed for the AMi Exploration Program.  
This document contains the description of the flight vehicle; description of the operations, including 
count-down procedures and recovery operations; results of the meteorological measurements; 
vehicle flight time, track and profile, as recorded by the FCCC; description of the recorded 
telemetry; results of post-recovery inspections, including videos and photos; assessment of test 
objectives and success criteria; list of incidents and non-conformances; lessons learnt. 
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14. Who we are 
14.1 Our history

- 2004 - Demonstrator 2B, ARCA’s first rocket launch, from Cape Midia Air Force Base.
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- 2006 - 2007 - ARCA built the world 
largest solar balloons that lifted the 
Stabilo manned spacecraft into the 
stratosphere. In 2007, our 
collaboration with the Navy started, 
as a ship recovered the Stabilo 
spacecraft from the Black Sea, after 
the latter had splashed down under 
its parachute.
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- 2008 - we secured three governmental 
aerospace contracts worth EUR 1.7 million 
for the development of a large VTOL drone, 
a suborbital rocket and a stratospheric 
balloon-carried rocket; 

- 2010 - we launched Helen, the first 
Romanian privately funded space rocket, in 
a suborbital flight from the Black Sea, with 
the logistical support of the Navy. The 
program was sponsored mainly by BRD 
Société Genéralé, and had a cost of about 
EUR 150,000;
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- 2013 - the European Space Agency 
awarded ARCA an EUR 1 million contract to 
test the parachutes for the ExoMars 
spacecraft. ARCA performed two missions 
during this program. The start of the civil war 
in Ukraine and the annexation of Crimea by 
the Russian Federation prevented us from 
performing the final two launches ,as the 
safety area for the balloons flight was 
considered too close to the newly established 
Russian airspace in Crimea.  

- 2015 - the European Space Agency 
awarded ARCA with an EUR  1 million 
contract for the Mars Return Sample capsule 
tests. ARCA eventually refused to sign the 
contract, as we decided to move our 
operations to the US. 
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The project got the attention of a technology company from 
Chicago. ARCA established a corporation in the United 
States with a registered value of $20.135 million after 
capitalisation at $750.000 for 3,75% of stock in the 
company. In 2016, the AirStrato drone project was sold to 
the Chicago company.

- 2014 - The first flight of the AirStrato long-endurance, high-altitude 
electrically powered drone. It was initially designed as an answer to 
Google and Facebook projects that aimed to deliver internet in the 
remote area using balloons and high altitude electric drones.
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- 2015 - we created the ArcaBoard, 
the first real flying hoverboard, 
securing a $220,000 contract with 
DARPA and the US Army for the 
ArcaBoard technology. This was 
ARCA’s project with the widest 
media coverage around the world, 
as a lot of people became 
interested into this VTOL electric 
technology. When we launched the 
ArcaBoard  on Christmas Eve 
2015, we wanted to fulfil the Back 
to the Future prediction that 
prophesied hoverboards will be a 
reality by that year;
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- 2017 - The first Launch Assist System (LAS) aerospike engine test,  
using ecological propulsion.

- 2018 - ARCA fully resumed its activities in Europe and started the development of LAS, a water-based 
propulsion technology rocket that aimed to become an alternative to those that use polluting, toxic, 
carcinogenic, explosive fuels, and reduce the launch cost by an order of magnitude. So far, we have 
contributed EUR 500.000 in assets and secured around EUR 300.000 in sponsorships and donations for 
the development of this technology.
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- 2019 - ARCA was inducted into one of the  
Romanian National Air Force Museum’s 
permanent exhibitions. We can proudly say that 
this is the most important recognition we ever 
received, and that we literally made history.
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- 2020 - ARCA announced the EcoRocket program. It uses the LAS technology for first and second stage 
engines, and aims to build a light orbital rocket able to launch small payloads up to 10 kg. The first EcoRocket 
was designed as a demonstrator for the EcoRocket Heavy, which is the workhorse of the AMi Exploration 
Program.
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14.2 Past collaborations 
Over time, we have collaborated with prestigious institutions and companies from around the 
world, like the European Space Agency (ESA), X Prize Foundation, Google, Romanian Naval 
Forces, Romanian Air Force, ROMATSA, US Army, DARPA, US Air Force Space Command, 
Spaceport America, White Sands Missile Range, NASA Wallops Flight Facility, NASA Stennis 
Space Center, NASA White Sands Test Facility, etc. 

14.3 Media coverage 
We have also enjoyed extensive media coverage from prestigious publications from around the 
world, like The Economist, Fortune, CNN, BBC, CNBC, USA Today, The Verge, Gizmag, Gizmodo, 
Newsweek, Huffington Post, Tech Insider, PC Magazine, Cnet, Popular Science, The telegraph, 
Daily Mail, Business Insider, etc. 
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15. Risk assessment 
The announcement of the AMi Exploration Program will generate reactions from the political 
spectrum, from our competitors, and from within the scientific community. 
Beside the normal technical challenges of a complex aerospace program, we are aware that the 
completion of AMi poses substantial risks from several other perspectives. We will actively monitor 
and mitigate all these extra risks related, as follows. 

Threat 
direction

Threat 
category Causes / actors Class of risk

Internal

Technical

Rocket development

Propulsion

Stability

Dynamic performance

Propellant procurement challenges

AMi Cargo development

Propulsion

Navigation

Solar panels

Mining equipment

Capsule reentry 

Resources identification Correct identification of resources

Orbital depot Orbit rendezvous

Schedule

Rocket development Delays

AMi Cargo development Delays

Orbital depot Delays

Personnel Lack of competent personnel Not enough competent personnel

Investors
Hostile investors Company’s stability

Inpatient investors Company’s stability

Financial Unstable cashflow Delays

External

Political
Various European, North 

American, Middle-East and 
Asian governments.

No access to public funding

Security threats due to nationalism

Regulatory limitations for mining

Competition Private space companies
Propaganda

Security threats

Governmen
t agencies

Various European, North 
American, Middle East and 

Asian space agencies.

Propaganda

Activities restrictions
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For the risk analysis we used the following key: 

  Likelihood	 	                                    Risk Index: Combination of Severity and Likelihood 

Risk Index and Risk Magnitude for the EcoRocket’s program objectives is listed below: 

E Low Medium High Very High Very High

D Low Low Medium High Very High

C Very Low Low Low Medium High

B Very Low Very Low Low Low Medium

A Very Low Very Low Very Low Very Low Low

1 2 3 4 5 Severity

Red Yellow Green

Risk Index Risk Magnitude Proposed Actions

E4, E5, D5 Very High Risk Implement additional risk mitigation 
actions.

E3, D4, C5 High Risk Implement additional risk mitigation 
actions.

E2, D3, C4, B5 Medium Risk Consider alternative risk mitigation actions.

E1, D1, D2, C2, C3, B3, B4, 
A5 Low Risk Consider monitor at section level.

C1, B1, B2, A1, A2, A3, A4 Very Low Risk Control, monitor at risk owner level.
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We’ve identified the following risks: 

Risk 1: EcoRocket Heavy third stage propulsion development issues 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Rocket development 
Class of risk: Propulsion 
Severity: Critical, 4 
Likelihood: Medium, C 
Risk index: C4, Medium risk 
Risk description: The EcoRocket Heavy third stage will be challenging to develop. With a weight of 
310 t, it is a large vehicle in itself, and it will require relatively large engines. 
The good thing about the third stage is that the engine can run at low pressure due, since a high 
altitude ignition allows for a high expansion ratio. Thus, the challenges of a classic, hot engine that 
starts at low altitude and requires higher pressure for higher performance are removed. Also, an 
engine that starts at sea level and carries the vehicle into a vertical trajectory needs higher thrust 
for the same lifted weight compared to an engine that starts in space and runs on a mostly 
horizontal trajectory, as is the case with the EcoRocket Heavy third stage. However, challenges 
related to the materials able to withstand long duration burns, as well as fabrication costs of an 
expendable stage mean that the development of the third stage propulsion system constitutes a 
medium risk. 
A mitigating factor is that ARCA has already put significant effort in developing such engines during 
the Haas rocket program (the Executor and the Venator). The EcoRocket Heavy third stage will 
benefit from our experience with these engines. 
Risk consequences description: The failure to meet the performance requirements for the third 
stage propulsion system could lead to overall drop in vehicle performance, thereby impacting the  
mass of the delivered payload. 
Risk mitigation actions: Define the third stage propulsion configuration immediately at the project 
start. Start the development of the third stage engine as soon as possible and make it a priority. 
Hire the best personnel the company could find and afford for the job, with experience in 
developing high thrust hot rocket engine. 
Track aggressively the development progress, implement course corrections as needed. Test 
extensively. Keep the simplicity philosophy. 

Risk 2: EcoRocket Heavy flight stability issues 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Rocket development 
Class of risk: Flight dynamics 
Risk description: EcoRocket Heavy has a unique shape, in the sense that it is wider rather than 
taller. This is done to avoid the involvement of heavy machinery, like large cranes, to operate the 
vehicle during fabrication, operation and launch procedures. If in the case of classical rockets, the 
flight stabilisation rules are clear, a shape that is virtually a large scale disk travelling with its top 
upwards will undoubtedly require to solve specific flight stabilisation challenges. 
Severity: Critical, 5 
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Likelihood: Medium, B 
Risk index: B5, Medium risk 
Risk consequences description: 
A vehicle that presents stability issues could lead to unwanted scenarios of catastrophic flight 
events and endanger the whole program development. 
Risk mitigation actions: A helpful element is that the vehicle is large, and thus has a high inertia. 
This will make the stabilisation process somewhat easier to deal with. 
Develop a mathematic model in the initial phases of the project. 
Propose at least a few options for vehicle stabilisation. 
Develop a sub-scale model of the vehicle, with similar shape, and attempt in-flight stabilisation 
during an extensive flight test program at ARCA’s Dynamic Test Stand. 
Hire the best personnel the company can find and afford to retain, with extensive flight 
aerodynamics and stabilisation experience.  
Preserve a philosophy of simplicity. 

Risk 3: EcoRocket Heavy fail to meet the payload requirement to orbit 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Rocket development 
Class of risk: Dynamic performance 
Risk description: EcoRocket Heavy may not be able to meet the needed payload requirement of 
40 tons to a 160 km Low Earth Orbit. 
Severity: Major, 3 
Likelihood: Medium, C 
Risk index: C3, Low risk 
Risk consequences description: In this case the AMi Cargo will not be able to carry the full amount 
of propellant needed for deep space propulsion to the target asteroid. That will increase travel time 
to the target, or even make it impossible to reach the target because of insufficient delta V. 
Risk mitigation actions: The standard EcoRocket Heavy is designed to launch 24 tons to LEO, 
compared to the required 20 tons for the AMi Cargo. This gives a 16.6% error margin. In the 
unlikely event that this is not enough, there are two further risk mitigation actions available. The first 
one is to lower the AMi Cargo propellant mass transported to orbit. The second one is to increase 
the number of propulsion modules for the EcoRocket Heavy. 
While the first option is less desirable, it is still a viable one, especially for missions that require less 
propellant for deep space propulsion. The second option remains our preferred choice. One of the 
major advantages of modular construction is that modules could be removed and added as 
needed, according to specific mission needs. 
The fact that the first and second stages are fully reusable means that additional propulsion 
modules are a low financial burden to the program. 

Risk 4: Logistical challenges regarding the propellant procurement for the 
EcoRocket Heavy 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Rocket development 
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Class of risk: Logistical challenges related to propellant procurement 
Risk description: Due to the high amount of hydrogen peroxide 98% needed for each flight (around 
250 tons/flight), the procurement could pose a major logistical challenge. 
Severity: Major, 3 
Likelihood: Medium, C 
Risk index: C3, Low risk 
Risk consequences description:  
The lack of on-time procurement and delivery for the EcoRocket Heavy hydrogen peroxide 98% 
could lead to launch delays. Those could impact the launch schedule and the overall program 
development. 
Risk mitigation actions:  
If outside sources are an option in the beginning of the program, it will become critical at later 
stages that we build or procure our own, green-powered fabrication facility. As a mitigating action, 
we allocated $10 million for the procurement of such a facility. 

Risk 5: Lower than anticipated performance of the AMi Cargo main engine 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: AMi Cargo development 
Class of risk: Propulsion  
Risk description: The AMi Cargo’s propulsion system that was tested before on the ground, but 
never in space, may not deliver the expected performance in terms of thrust or run duration. 
Severity: Major, 3 
Likelihood: High, D 
Risk index: D3, Medium risk 
Risk consequences description:  
The lack of the expected performance for the AMi Cargo propulsion system could lead to longer 
flight duration for the AMi Cargo, or even to a failure to reach its deep space target. In such a case, 
the mission could be lost. 
Risk mitigation actions: 
Define the AMi Cargo propulsion system configuration right at the start of the project. Start the 
development of the propulsion system as soon as possible and make it a high-level priority. 
Hire the best personnel the company can find and afford for the job, with experience in developing 
arc-electric technology. 
Preserve a philosophy of simplicity. 
Consider increasing the solar panels surface area, to meet a potential requirement for higher 
power. 

Risk 6: AMi Cargo navigation system development issues 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: AMi Cargo development 
Class of risk: Navigation  
Risk description: The AMi Cargo navigation system that will allow the vehicle to navigate from the 
Earth orbit to its deep space target will not deliver the expected performance in terms of the 
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desired precise trajectory. 
Severity: Critical, 4 
Likelihood: High, D 
Risk index: D4, High risk 
Risk consequences description:  
The lack of expected performance for the AMi Cargo navigation system could lead to longer flight 
duration and higher propellant consumption due to course corrections, or even to a failure to reach 
its deep space target. In such a case, the mission could be lost. 
Risk mitigation actions: 
Taking into account the team’s lack of experience in the development of space navigation systems, 
it is necessary to define the AMi Cargo’s navigation system right at the start of the project. 
Hire the best personnel the company can find and afford for the job, with experience in developing 
deep-space navigation systems. 
Preserve a philosophy of simplicity. 
Consider involving two teams in the development of the AMi Cargo navigation system, to work in 
conjunction. 

Risk 7: AMi Cargo solar panel lower-than-expected power output 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: AMi Cargo development 
Class of risk: Solar panels  
Risk description: The AMi Cargo’s solar panels pick power output or continuous output stability is 
below the desired value. 
Severity: Critical, 4 
Likelihood: Medium, C 
Risk index: C4, Medium risk 
Risk consequences description: 
The lower than expected output of AMi Cargo solar panels in terms of pick power (as well as 
power stability) may lead to a sub-par run of the propulsion system, longer flight duration, 
propulsion system malfunction, or even an  unplanned stop. Any and all of these may lead to a 
failure to reach the deep space target. In such a case the mission could be lost. 
Risk mitigation actions: 
Hire the best personnel the company can find and afford for the job, with experience in developing 
solar panels, preferably space-related ones. 
Test extensively. Preserve a philosophy of simplicity. 

Risk 8: The mining equipment doesn’t perform as expected 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: AMi Cargo development 
Class of risk: Mining equipment 
Risk description: The mining equipment may not perform as desired, as it may be unable to extract 
the necessary amount of resources, or even not work at all. 
Severity: Major, 3 
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Likelihood: High, D 
Risk index: D3, Medium risk 
Risk consequences description: 
The lower than expected performance of the mining equipment may lead to a capsule delivery that 
only carries a small amount of resources. This will impact the financial results of the mission. In the 
worst case scenario, the capsule may return empty, with a serious impact on the mission’s 
economy.  
Risk mitigation actions: 
Hire the best personnel the company can find and afford for the job, with experience in developing 
mining equipment, and in low-gravity activities. 
Test extensively. Preserve a philosophy of simplicity. 
Consider involving at least two teams with different design approaches in the design and 
fabrication process of the mining equipment. 

Risk 9: Incorrect reentry procedure and reentry equipment design 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: AMi Cargo development 
Class of risk: Capsule reentry 
Risk description: The capsule reentry procedure may not be correctly designed and/or 
implemented, and/or the reentry equipment like the heat shield may not be properly designed. 
Severity: Critical, 4 
Likelihood: High, D 
Risk index: D4, High risk 
Risk consequences description: 
Taking into account that the capsule reenters the Earth’s atmosphere at speeds that generate high 
deceleration and temperature, the incorrect design and implementation of the reentry procedure, 
as well as the incorrect design of the reentry equipment such as the heat shield, may lead to the 
loss of the capsule and extracted ore. The capsule may reenter the atmosphere under a dynamic 
stress higher than that encountered by the Apollo or Zond capsules. 
Risk mitigation actions: 
Hire the best personnel the company can find and afford for the job, with experience in developing 
reentry procedures and equipment for space capsules. 
Test extensively. Preserve a philosophy of simplicity. 

Risk 10: Incorrect AMi Cargo target identification 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Resources identification 
Class of risk: Correct identification of resources  
Risk description: Resources on the target asteroid may not be properly identified. The AMi Cargo 
may fly to and mine an asteroid that cannot yield the desired ore type, amount or density. 
Severity: Major, 3 
Likelihood: High, D 
Risk index: D3, Medium risk 
Risk consequences description: Taking into account that the prospection equipment is in its 
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developing phase and the available equipment is expensive, we expect target identification to face 
some challenges. 
Risk mitigation actions: Hire the best personnel the company can find and afford for the job, with 
experience in developing reentry procedures and equipment for space capsules. 
In case of a mis-targeting, the vehicle should be able to change the mission objective once on the 
asteroid and collect other, lower-value elements if those are available. Nickel and cobalt are 
possible candidates, as is water ice. In fact, bringing five tons of water to LEO may bring profit 
back to a mission that failed to extract valuable metals like platinum and gold. 

Risk 11: Orbit rendezvous and coupling procedures issues 
Threat direction: Internal 
Threat category: Technical 
Threat causes / actors: Orbital depot 
Class of risk: Orbit rendezvous 
Risk description: The orbital depot will require procedures and equipment to allow the hardware 
components to rendezvous and couple with the in-orbit space station that serves as a depot for 
minerals and water.  
Severity: Major, 3 
Likelihood: Medium, C 
Risk index: C3, Low risk 
Risk consequences description: The capsules or the automated cargo missions will rendezvous 
with the orbital space station that we plan to use as a depot for minerals, water, oxygen and 
hydrogen. Improper rendezvous and coupling procedures may lead to mission abort and return of 
the capsule to Earth or, in the worst case scenario,  to capsule’s colliding with the space station. 
Risk mitigation actions: Hire the best personnel the company can find and afford for the job, with 
experience in developing orbital rendezvous and coupling procedures and equipment. 
Develop highly responsive procedures for mission abort and emergency capsule reentry into the 
Earth atmosphere. 

Risk 12: Rocket development delays 
Threat direction: Internal 
Threat category: Schedule 
Threat causes / actors: Rocket development 
Class of risk: Delays 
Risk description: The EcoRocket Heavy development may encounter delays for technical, human 
and financial reasons. 
Severity: Major, 3 
Likelihood: Medium, C 
Risk index: C3, Low risk 
Risk consequences description: The EcoRocket Heavy will have a direct impact on the whole 
program schedule, as mining relies directly on the rocket development schedule. This may lead to 
financial losses. 
Risk mitigation actions: Launch the AMi Cargo with a lighter version of EcoRocket Heavy, thus 
exploiting the rocket’s modular fabrication technology. In this way, even if the lifted payload is not at 
a maximum, we will still be able to perform further tests of the developed technology in space. 
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Risk 13: AMi Cargo development delays 
Threat direction: Internal 
Threat category: Schedule 
Threat causes / actors: AMi Cargo development 
Class of risk: Delays 
Risk description: The AMi Cargo development may encounter delays determined by technical, 
human and financial reasons. 
Severity: Major, 3 
Likelihood: Medium, C 
Risk index: C3, Low risk 
Risk consequences description: The AMi Cargo development will have a direct impact on the 
whole program development, as the mining activity relies directly on the AMi Cargo development 
schedule. This may lead to financial losses. 
Risk mitigation actions: Until AMi Cargo is fully operational, the team can conduct reconnaissance 
missions to the asteroids to identify suitable AMi Cargo, and perform other spaceflight missions in 
preparation for the orbital depot. Also, we can schedule missions to test AMi Cargo’s equipment in 
space, so we gain confidence in this technology. 

Risk 14: Orbital depot development delays 
Threat direction: Internal 
Threat category: Schedule 
Threat causes / actors: Orbital depot development 
Class of risk: Delays 
Risk description: The orbital depot development may encounter delays determined by technical, 
human and financial reasons. 
Severity: Significant, 2 
Likelihood: High, D 
Risk index: D2, Low risk 
Risk consequences description: Although the orbital depot construction will have an impact on the 
whole program schedule, it is not on the critical path. The asteroid-mining program can carry on 
pretty much undisturbed, in relation to the extraction of valuable metals. However, in the long run, 
the orbital depot is a vital component of the AMi Exploration Program and this risk threat should be 
seriously considered. 
Risk mitigation actions: The team will perform additional asteroid-mining missions if the orbital 
depot assembly faces serious delays. 

Risk 15: Lack of competent team members 
Threat direction: Internal 
Threat category: Competency 
Threat causes / actors: Lack of competent team members 
Class of risk: Not enough competent team members 
Risk description: The lack of competent team members is a high risk, because of the environment 
in which the team operates, and because of the need to pay high salaries to qualified 
professionals. In the past 30 years, Romania has lost much of its qualified aerospace workforce, 
so the only option is to get it from other EU countries that still have a strong aerospace industry. 
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Severity: Significant, 2 
Likelihood: High, D 
Risk index: D2, Low risk 
Risk consequences description: The lack of competent team members may have an impact on the 
program’s schedule and overall cost. On one hand, this may lead to overall cost increases caused 
by delays and failures. On the other hand, the salaries of highly qualified professionals may itself 
represent another cost increase. 
Risk mitigation actions: A careful analysis is needed to precisely identify where the extra personnel 
expenses are absolutely required, as in the case of the mining equipment, deep space navigation, 
capsule reentry, etc, and where we can handle the risk of hiring less qualified people. 

Risk 16: Activist investors 
Threat direction: Internal 
Threat category: Investors 
Threat causes / actors: Activist investors 
Class of risk: Company’s stability 
Risk description: The danger of activist investors is real. We have encountered this  issue in the 
days of ARCA Space Corporation in the US. Back then, a business deal with an investor from 
Chicago led to a big fight to keep the company under our control. In the end, after the “war” with 
him, everybody lost, but ARCA is still here today and it continues to grow. The threat of activist 
investors is real because of the high stakes of this program. We may attract the attention of hedge 
funds and potent investors that have both the means and the skills to perform an activist investor-
type campaign that may hurt the program and its companies. 
Severity: Catastrophic, 5 
Likelihood: High, D 
Risk index: D5, Very high risk 
Risk consequences description: An activist investor may lead to the program's collapse for various 
reasons. Usually, such an investor has no idea how to run a high-tech company, and the only thing 
they are exceptional at is business engineering. Therefore, the most probable outcome of an 
activist investor’s involvement is bankruptcy, followed by the piecemeal sale of assets and 
intellectual property. 
Risk mitigation actions: We should pay extreme attention to the big investors that may end up 
owning more than 5% of the program. More importantly, we should not close any Series A or B 
investment rounds. Investors that management is not able to buy out are not desirable. The 
participation of big investors in the AMi Exploration Program, although not impossible, is highly 
unlikely for the first five years. 

Risk 17: Impatient investors 
Threat direction: Internal 
Threat category: Investors 
Threat causes / actors: Impatient investors 
Class of risk: Company stability 
Risk description: The danger of impatient investors is real. This also happened to theARCA Space 
Corporation in the US. The aerospace domain is taking a lot of time to develop technologies. The 
expected return is high but investors, especially the small ones, are impatient. They don’t 
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necessarily present a high threat, but they can produce disturbances. 
Severity: Significant, 2 
Likelihood: High, D 
Risk index: D2, Low risk 
Risk consequences description: Any type of disturbance in the company is to be avoided because 
it breaks the executives’ and the technical team’s focus, thus leading to delays and even instability. 
Risk mitigation actions: We will not accept investors that the management team cannot buy out. At 
any time, the management and ARCA Space members must be able to buy back up to 10% from 
the total shares owned by small corporate investors. 

Risk 18: Unstable cashflow  
Threat direction: Internal 
Threat category: Financial 
Threat causes / actors: Unstable cashflow  
Class of risk: Delays  
Risk description: Unstable cashflow is a frequent occurrence in aerospace projects that stretch 
over long periods of time and require high upfront expenditure before producing revenue. 
Severity: Major, 3 
Likelihood: High, D 
Risk index: D3, Medium risk 
Risk consequences description: The unsteady cashflow may lead to program delays, and in the 
worst case scenario to layoffs that may severely impact the program schedule. 
Risk mitigation actions: Use the unique experience gained by ARCA in the past 23 years in regard 
to cost effectiveness. Forced by the environment in which we operated, plagued by lack of capital, 
even basic investment mechanisms, and a hostile national space agency, we were forced to 
develop unprecedented mechanisms to achieve cost effectiveness. Those ultimately led us to the 
water-based propulsion system and unique fabrication techniques that we have today. This will 
help our team to spend at least 100 times less when compared to similar projects. 
On top of this, a good part of our initial funding is set to come from AMiE crypto, which is basically 
crowdfunding. A third funding source will be individual corporate investments, based on the 
promise of high return potential. 

Risk 19: No access to public funding due to protectionism 
Threat direction: External 
Threat category: Political 
Threat causes / actors: ESA, European Commission, France, Germany, Italy. 
Class of risk: No access to public funding due to protectionism  
Risk description: Because of protectionism, chances are minimal for ARCA to attract public 
funding for the AMi Exploration Program. 
We should explain here how the things work, based on ARCA’s experience with the European 
space industry environment. ESA is an organisation in which the member states are putting money 
for the development of space-related programs. Among these development programs are the 
rocket launchers that cost billions. For instance, Ariane 5's development cost is reported to have 
been around $4.3 billion, with a launch cost of around $250 million, while Ariane 6 is reported to 
have cost $3.6 billion, with a launch cost of $126 million for the full configuration. These are huge 
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revenue sources for Arianespace and its shareholders, including Airbus and Avio, AirLiquide, 
CNES, SABCA, Thales, and a lot of other European aerospace firms. 
A government-financed program is almost always prone to go over budget while offering under-
priced services, as there is no requirement for reimbursement. This way, the decade-old behaviour 
that gives no serious consideration to cost effectiveness perpetuates. 
Even the new space initiatives from Europe that are developing small launchers have shareholders 
from the European establishment. The German company Isar, for instance, has Airbus as and 
investor shareholder. In 2017, the aerospace giant made a Series A investment of $17 million in the 
company. 
On January 17, 2013, we received a request from the European Space Agency, inquiring about 
our availability to participate in their Future Launchers Preparatory Programme. The agency 
expressed their interest in our composite materials and extremely lightweight propellant tank that 
we were developing at the time. We told them that we are not interested to contract for such a 
vehicle, and that the only way for us to cooperate with ESA for a launcher is for us to manufacture 
and sell them the whole launcher. But that approach was against ESA’s policies. So it became 
clear us that ARCA would have an extremely long and difficult road ahead if it chased government 
money, so we chose otherwise. A decade later, we have received not a single Euro from an EU 
institution for our rocket development programs. 
Protectionism is rife in the European space sector, and nobody challenges that. ESA receives 
government money and finances Arianespace or some of its shareholders. The proceeds from 
Arianespace’s launches flow back to the shareholders as profit, and thus “justify” the governments’ 
continued to support that company, either directly or through its shareholders. This certainly 
doesn’t look like a healthy space economy, but it is nonetheless a reality. 
So there are obvious financial reasons for ESA to keep those protectionist measures in place. We 
know that ESA is basically a business agent, acting as a protective umbrella for the big European 
corporations that do business with their governments. This realisation made us relentlessly for non-
government al funding sources.  
It is widely understood that a space program cannot succeed without governmental financial 
support because of the extremely high costs that cannot be covered exclusively from private 
sources. But the AMi Exploration Program, developed around extremely cost effective space 
technologies, will require much less funding, and is headed to become the most profitable space 
program ever created, all with zero financial support from the government. Our  stance is: “No 
money from the government and big space corporations? Fine! We’ll develop the technologies 
needed to build a profitable space program by appealing to small private investors. Where ESA 
and other space plan to spend billions, we are going to spend tens of millions. Our way forward 
will avoid the roadblocks of European space industry protectionism.” 
Severity: Negligible, 1 
Likelihood: Maximum, E 
Risk index: E1, Low risk 
Risk consequences description: No funding from the government. Even in the case of a low cost 
AMi Exploration Program, it would have been helpful to have government financial backing.  
Risk mitigation actions: We are not likely to receive government funding, so our program relies on 
private investors of all sizes. 
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Risk 20: Security threats due to nationalism 
Threat direction: External 
Threat category: Political 
Threat causes / actors: Various European, North American and Asian intelligence agencies. 
Class of risk: Security  
Risk description: By security threats we mean the ones related to cybersecurity, ARCA’s developed 
technology security, and team security.  
The AMi Exploration Program will generate significant amounts of money. That is why we must 
consider security threats originating from countries that are major actors in the space industry, and 
not only. Those countries could act directly or through proxies such as their Romanian 
counterparts. ARCA has material evidence of activities performed by a Romanian intelligence 
service, involving Dumitru Popescu’s apartment non-robbery break-in. Also, we have witnessed an 
extremely high number of fly-by’s performed by aircraft owned by the same service above ARCA 
facilities (26 video recorded flights). Another example is a Russian cyberattack against ARCA 
computers, carried out in 2011, that was investigated and confirmed by a Romanian intelligence 
agency. 
Severity: Critical, 4 
Likelihood: High, D 
Risk index: D4, High risk 
Risk consequences description: The financial, logistical and human resources allocated to prevent 
security threats will definitely have an impact on the program schedule and finances. On the other 
hand, the lack of security measures may cost the program even more, as these may result in loss 
of data, people and technology. 
Risk mitigation actions: Implement substantial security measures concerning cybersecurity, 
technology and team protection. 

Risk 21: Regulatory limitations for asteroid-mining 
Threat direction: External 
Threat category: Political 
Threat causes / actors: Russia, China, USA, Japan, Romania, European Commission, France, 
Germany, Italy. 
Class of risk: Legal, international regulations. 
Risk description: Currently there is no international legal framework to regulate the asteroid-mining 
activities. The 1967 Outer Space Treaty states that space exploration must “benefit all mankind” 
and it doesn’t stipulate what happens to the resources obtained from outer space. The US and 
Luxembourg were the first two countries that regulated the exploitation of outer space resources, 
and the appropriation of those resources by those who extract them. This prompted a reaction 
from Russia, who compared these actions to colonialism, only to later tone-down its discourse and 
admit that it too should make efforts in this direction. In this context, we should expect legal and 
legislative roadblocks from countries that have no interest in this field or have been slow to enter it. 
However, because of the highly lucrative opportunities in asteroid mining, we also expect more 
countries (starting with the major space players) to adopt national laws to govern asteroid-mining. 
Severity: Negligible, 1 
Likelihood: Low, B 
Risk index: B1, Very low risk 
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Risk consequences description: Negative attitudes from various countries could negatively impact 
our fund raising and even our operations schedule. It should be no surprise if, for instance, ROSA 
attempts to legislatively sabotage ARCA’s asteroid-mining activities in the future. 
Risk mitigation actions: Lobby for the creation of a Romanian law that covers asteroid-mining, or 
relocate operations to Luxembourg or other mining-friendly country. ARCA is currently making 
efforts to relocate its launch operations to another EU country, a process that should complete in 
the autumn of 2022. 

Risk 22: Competitor propaganda against the program 
Threat direction: External 
Threat category: Competition 
Threat causes / actors: Private companies like Arianespace, SpaceX, etc 
Class of risk: Propaganda 
Risk description: There are numerous examples of propaganda actions carried out against ARCA’s 
activities by the competition. For instance, the CEO of Ariane Works, which is the R&D department 
of Ariane Space, made a public comment on Twitter about ARCA saying that sincerity isn’t our first 
quality. 
“ARCA a un track record un peu douteux. Y compris avec lÉSA. Et là, clamer qu’ón vole bientôt en 
SSTO H2O2/Kéro (posez l’équation), qu'ón est Européen (depuis les US)… la sincérité nést pas 
leur première qualité. Après, j’ai forcément un faible pour tous ceux qui testent 🚀 🙂 ” Which 
pretty much translates as: "ARCA has a somewhat questionable track record, including with the 
ESA. And there, to claim that one is flying soon in SSTO H2O2/Kero (put the equation), one who is 
European (after having been in the US)… sincerity is not their first quality. Beyond that, I'm bound 
to have a soft spot for anyone who tests 🚀 🙂 " 
With the successful development of EcoRocket Heavy, the Ariane 6 team may fell that we are 
becoming their direct competitor. They also target aVTOL configuration for their future vehicles but 
they are far behind us in terms of development schedule and environmental protection, so the 
frustration is not unwarranted. But while we can give them a pass in regard to VTOL development, 
because it’s a new design and a new approach, should we do the same about environmental 
protection? They use the most polluting, toxic rocket engines in service anywhere in the world. 
And we are sure we will need to deal with further other propaganda actions carried out by other 
competitors. 
Severity: Negligible, 1 
Likelihood: Maximum, E 
Risk index: E1, Low risk 
Risk consequences description: The negative propaganda from various competing companies 
could negatively impact our fundraising. 
Risk mitigation actions: Depending on the whom the origin is, and their position related to ARCA, 
offer an answer or not. For instance, if the propaganda action comes from a major space 
company, it is obvious that they feel threatened, and ARCA should respond to exploit their 
vulnerability. If the aggressor is a company of similar size to ARCA, or even smaller, ignore them. 
Responding to their propaganda would only acknowledge their importance.  
Risk 23: Security threats 
Threat direction: External 
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Threat category: Competition 
Threat causes / actors: Private companies. 
Class of risk: Security 
Risk description: Both national governments and competitors can pose serious security threats. 
We have no proof of previous threats against ARCA, but such risks must be considered.  
Severity: Critical, 4 
Likelihood: High, D 
Risk index: D4, High risk 
Risk consequences description: The financial, logistical and human resources allocated to prevent 
security threats are important. The lack of security measures however could cost the program 
even more, as they can easily result in loss of data, loss of personnel and loss of intellectual 
property.  
Recently, we experienced a cyber-attack on Dumitru Popescu’s Facebook and Instagram 
accounts and ARCA Facebook pages. We don’t know who was behind it. In October 2021, these 
accounts were deleted or taken over by the hostile attacker. At that time, ARCA had over 40,000 
fans on those pages, and they were our main communication platforms. 
Risk mitigation actions: Implement substantial security measures regarding cybersecurity, 
technology and personnel protection. Although not as capable and stealthy as the security threats 
carried out by government intelligence agencies, the actions of private actors could be equally 
devastating. 

Risk 24: Government propaganda against the program 
Threat direction: External 
Threat category: Government agencies 
Threat causes / actors: Various European, North American and Asian space agencies. 
Class of risk: Propaganda 
Risk description: An active propaganda campaign carried out by the Romanian Space Agency 
(ROSA) against ARCA goes back to 2002, when the then-president of ROSA, Dumitru Prunariu 
said in the press that ARCA’s efforts for the $10 million X Prize competition are pointless and our 
capabilities can’t meet the performance criteria required by such a competition. After that 
statement, a series of other hostile statements from Mr. Prunariu as well as his successor Mr. Piso, 
followed. This created an unfavourable environment for ARCA, preventing it from gaining access to 
sponsorships, investment deals and, more importantly, launch clearances for its flight missions. 
An employee of the Italian Space Agency caused another unfavourable situation. He released a 
statement to the Italian press, claiming that the cause of the ExoMars lander crash on Mars in 
2017 is related to ARCA, which was appointed to test the spacecraft’s parachute. This caused a 
huge international scandal, his statements being covered in Italia, Romania and Russia. Eventually, 
the European Space Agency released the crash investigation report that stated that the crash fault 
was attributed to the IMU. The unit was saturated with data from the lander’s RADAR, so it ran 
commands to prematurely release the parachute and shut down the landing rocket engines, 
causing the vehicle to crash. An Italian company, TAS-I, was in charge with the IMU development 
and implementation. It is conceivable that the Italian Space Agency wanted to create confusion 
and throw the blame on ARCA, and thereby divert the public’s attention from the Italian company’s 
wrongdoing. Sadly, this affected our reputation, because the report of the European Space Agency 
was released months after the scandal started by the Italian Space Agency, and it didn’t have as 
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much media coverage as the initial news story. 
Another very interesting example is the one related to OTRAG, a German company, one of the 
pioneers of private space launch industry, active in the 70-80’s. Hans Dietrich Genscher, the 
German foreign minister moved against the program, under pressure from France and USSR. 
Articles ordered by the two countries appeared in the press, claiming that OTRAG’s commercial 
launch program is a disguise for a ballistic missile program for third-world countries. Germany later 
joined the European Ariane program, which made OTRAG redundant. 
Severity: Critical, 5 
Likelihood: Maximum, E 
Risk index: E5, Very high risk 
Risk consequences description: Statements of government agencies carry weight and they can 
severely affect the program’s access to funding and launch clearances, as well as the public's 
perception of the program. 
Risk mitigation actions: Specific counter-propaganda actions should be taken agains known hostile 
actors. Immediate, proportionate and rigorous answers should be provided in the case of 
government propaganda campaigns. 

Risk 25: Administrative restrictions against the program 
Threat direction: External 
Threat category: Government agencies 
Threat causes / actors: Various European, North American and Asian space agencies. 
Class of risk: Activities restrictions 
Risk description: The AMi Exploration Program falls under Romanian and European Union 
legislation, as the activities are located in the European Union. Some government agencies are a 
threat to ARCA’s requests for launch or testing programs, as they tend to protect their own space 
programs and the companies with whom they usually do business.  
ROSA proved to be a serious showstopper for ARCA, as it happened in the case of the first 
EcoRocket launch when they were actively involvement in actions that targeted the launch 
clearance we were required to obtain from the Romanian Civil Aviation Authority. 
Also, ARCA is in possession of material evidence showing that the Romanian Ministry of Foreign 
Affairs carried out sabotage and collusion to prevent ARCA from launching the EcoRocket twice, in 
October 2021 and April 2022.  
It is also conceivable that foreign space agencies may attempt to hinder our agenda, using ROSA 
or other Romanian government agencies as proxies. 
Severity: Critical, 5 
Likelihood: Maximum, E 
Risk index: E5, Very high risk 
Risk consequences description: ARCA may face extremely serious scheduling and financial 
consequences if government agencies try to hamper the launch and testing activities, or prevent 
us from obtaining the clearances required by the program. 
Risk mitigation actions: Before applying for launch clearance, certifications, test approvals, and 
missions, identify the hostile actors and their proxies, anticipate the moves that they may carry out 
against us and take preventive actions. 
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16. The OTRAG case 
In the 80’s, during the Communist age in Romania, there were very few technology-related 
magazines available to the public. They were literally “devoured” by the local tech heads. Modelism 
(‘model-making’) was one of them. Its focused on technical drawings, together with specifications 
and the history of various vehicles like aircraft, trains, ships and rockets, for passionate people to 
make scaled-down models of them.In one of the Modelism issues, a very interesting vehicle was 
presented. It was OTRAG, a German rocket developed at the end of the 70s and the beginning of 
the 80s. This project pre-dated today’s private spaceflight initiatives by almost 50 years. Back 
then, the space launch industry was dominated by government programs and the OTRAG initiative 
was a clear exception. But the philosophy behind their project was outstanding.  
The Orbital Transport und Raketen, AG (OTRAG) was founded in 1975 by Lutz Kayser and had Dr. 
Kurt H. Debus and Dr. Werner Von Braun as advisers. They decided to make space launches really 
affordable, and they thought that they had the solution for that. They focused on development and 
cost-effective launches rather than on rocket performance. For that, they used off-the-shelf 
components as much as possible, and simple fabrication solutions. They used non-cryogenic 
propellants, kerosene as fuel, and nitric acid and di-nitrogen tetroxide as oxidiser. Those were 
easier to manipulate and store. Their engines were built from graphite, did not require any cooling, 
and only had one valve for each propellant. The propellant tanks were built from thin, stainless 
steel tubing used in the oil industry. Instead of ellipsoidal or spherical caps, they used flat bolted 
ones, as their tanks had a diameter of only 27 cm. 
Their thinking was simple: instead of building curved caps that are indeed lighter, through a more 
complex and expensive production method, better use a heavier part, that will not have a 
significant weight penalty, but it will lead to an important cost reduction. The tanks and the engines 
made up  a single Common Rocket Propulsion Unit (CRPU), with a thrust of 2,750 kgf. These 
CRPUs were clustered together to form rockets able to lift tons of payload to orbit. The engines 
were ungimbaled, and the vehicle’s steering was achieved by throttling specific engines from the 
CRPU cluster up and down. 
OTRAG believed that a rocket built from multiple identical segments could be mass produced by a 
large number of people who aren’t necessarily highly qualified, in the same way that automobiles 
are produced, through a repetitive process. They attempted to build the Fords of rockets instead 
of a Rolls Royce, which all present-day rockets still are. There are no mass-market models 
available, only luxury ones. It is true that rockets like Soyuz came close to that with its low 
fabrication and launch cost, but even that doesn’t come close to what OTRAG attempted to do. 
“I need to admit that when I started to design and build rockets, in 1998, 15 years after that article 
in Modelism, I thought about OTRAG, and I decided to implement their philosophy in ARCA’s first 
rocket, Demonstrator 1. It never flew, but it was the basis for the successful Demonstrator 2B that 
was launched in 2004 from the Cape Midia Air Force Base, on the Black Sea shore. These two 
rockets were built in a backyard by only three people with a microscopic budget in the range of 
$30,000. After that, I departed from that successful design and focused on much more complex 
designs that weren’t that successful. Then, for the EcoRocket, 20 years later, after having tried 
various other options to create the ideal cost-effective rocket, I returned to the basics with the 
EcoRocket and then EcoRocket Heavy designs. The OTRAG program didn’t provide just 
inspiration for the design approach, but  it also helped me learn about political influences, what 
mistakes they did, and what is there to learn from it.” - Dumitru Popescu, ARCA founder and CEO 
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Lutz Kayser, the OTRAG CEO with an OTRAG model rocket.

The OTRAG rockets  
during construction.
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With the AMi Exploration Program, we are much where OTRAG was at the end of the 70s. They 
were facing politically driven criticism from the scientific community, and also strong political 
pressure from the USSR, USA and Europe. The criticism and pressure were related to fact that 
OTRAG was a threat to the status-quo of the space launch industry. Obviously, OTRAG didn’t 
target specific people, organisations or companies, but their very existence was perceived as a 
threat and was met with harsh opposition and pressure, as their detractors thought that the 
OTRAG rocket was a threat to the then-new Ariane program.  
OTRAG operated in Germany, and launched their first test rockets from Zaire. After these 
successes, USSR and France published articles claiming that the OTRAG technology is an 
undercover program to produce ballistic missiles for third-world countries. This had a severe 
impact on the company’s reputation and they operated in a difficult, propaganda-led environment. 
Political pressure from the USSR and France forced the company out of Zaire in 1979. In 1980, it 
moved to Libya where it performed more launches. Gaddafi planed to develop military missiles and 
seized their equipment, but he failed in his plans without their technical support and know-how.  
OTRAG then moved to Sweden, where they continued to test-launch their vehicle. In 1987 the 
company ceased its operations, and Lutz Kayser retired to live on a Pacific island, where he died in 
2017.  
OTRAG undoubtedly made mistakes, some of which were related to their founder Lutz Kayser and 
his lifestyle. He lived an opulent life supported by company money and he was often missing from 
key fabrication and test activities. This surely had an impact on the technical outcomes of their 
work. In our opinion, regardless of what every day brings, a CEO’s main focus in the first few years 
should be product development. 
Another major mistake was OTRAG’s involvement with countries like Zaire and Libya, known for 
their dictatorships. They did not have too many launching options at the time, but the association 
with those regimes definitely helped their detractors and prompted strong reactions from the 
USSR and France. 
Despite all these, Lutz Kayser was a revolutionary aerospace engineer, well ahead of his time. His 
work influenced us and other companies, like Armadillo Aerospace, and we are pretty sure it will 
continue to be influential. He and OTRAG left their mark on space flight, and they will never be 
forgotten. 
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Various OTRAG rocket configurations and 
comparison with the other rockets.
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17. Everything’s public 
After 24 years of work in the aerospace domain, we’ve learned the most valuable thing that we 
could have possibly wanted: how to build rockets at decent costs. And we’ve discovered that it is 
possible for an orbital rocket to cost no more than a medium-sized car. 
We think that AMi should offer a special gift to all people that are passioned about space. We plan 
to share all the rocket-building knowledge that we gained in the past 23 years, and more. We will 
do that through a video series that will document everything we do inside the AMi program. 
Anyone with a medium income in a Western country will be able to build an orbital class rocket at 
the cost of a medium size car. 
By doing this, by freely sharing our know-how and technology we aim to accelerate the space 
launch industry like never before. We believe that this breakthrough in terms of spaceflight cost 
effectiveness should be shared with all humanity. 
This approach is in contrast to what other space companies from around the world do when they 
keep their technology proprietary. We strongly believe that only if we share space flight knowledge 
will it be possible to accelerate of the expansion of the human race in the Solar System. Beside 
sharing our knowledge in the form of documentation, photo and video resources, we plan to 
provide (to some degree) direct technical support to third-party initiatives that are serious about 
building and launching their rockets based on ARCA’s experience. Additionally, all ARCA’s video 
and photo resources and existing documentation made for all our previous projects is properly 
archived and ready for immediate worldwide online publication. 
The AMi Exploration Program development will be shown daily on Youtube. ARCA’s management 
will organise weekly Ask Me Anything (AMA) events on Telegram. We want this gift to be a major 
part of our legacy.  

18. Contact 

ARCA Space  
Bulevardul Tineretului 1B, Râmnicu Vâlcea, Jud. Vâlcea, Romania  
Website: www.arcaspace.com 
Facebook: https://web.facebook.com/ARCASpaceOfficial 
Youtube: https://www.youtube.com/user/ARCAchannel 
Flickr: https://www.flickr.com/photos/181838374@N08/albums 
LinkedIn: https://www.linkedin.com/company/arcaspace/ 
Instagram: https://instagram.com/arcaspace 

AMi Exploration 
Website: www.amiexploration.com 
Facebook: https://web.facebook.com/amiexploration 
Youtube: https://www.youtube.com/channel/UCjyhiZ6cxnLxIH1QM7vu1Xw 
LinkedIn: https://www.linkedin.com/company/amiexploration 
Instagram: https://instagram.com/amiexploration 
Telegram: https://t.me/amiexploration 
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19. Legal considerations, risks and disclaimer 

PLEASE READ THE ENTIRETY OF THIS “Legal Considerations, Risks and Disclaimer” SECTION 
CAREFULLY.  

The issuer is solely responsible for the content of this white paper. This white paper has not been 
reviewed or approved by any competent authority in any member state of the European Union or 
the United States. To the best knowledge of the issuer, the information presented in this white 
paper is correct and complete without any significant omission.   

The information shared in this white paper is not all-encompassing or comprehensive and does not 
in any way intend to create a direct or indirect contractual relationship. The primary purpose of this 
white paper is to provide potential token holders with pertinent information so as to help them 
thoroughly analyse the AMi project and make an informed decision. The tokens may lose their 
value in part or in full, they may not always be transferable and may not be liquid. In addition, 
tokens may not be exchangeable against the goods or services promised in this white paper, 
especially in case of failure or discontinuation of the project.  

YOU MAY LOSE ALL MONIES THAT YOU SPEND PURCHASING ASTEROID MINING PROGRAM 
(AMiE) TOKENS AND YOUR PURCHASE CANNOT BE REFUNDED OR EXCHANGED.  IF YOU 
ARE UNCERTAIN AS TO ANYTHING IN THIS WHITE PAPER OR YOU ARE NOT PREPARED TO 
LOSE ALL MONIES THAT YOU SPEND PURCHASING AMiE TOKENS, WE STRONGLY URGE 
YOU NOT TO PURCHASE ANY AMiE TOKENS. 

AMiE TOKENS ARE NOT SHARES OR SECURITIES OF ANY TYPE.  THEY DO NOT ENTITLE 
YOU TO ANY OWNERSHIP OR OTHER INTEREST IN AMiE EXPLORATION PROGRAM. THEY 
ARE MERELY A MEANS BY WHICH YOU MAY BE ABLE TO UTILISE CERTAIN SERVICES ON A 
PLATFORM THAT IS YET TO BE DEVELOPED. THERE IS NO GUARANTEE THAT THE 
PLATFORM WILL ACTUALLY BE DEVELOPED. 
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Appendix 1 
EcoRocket Demonstrator Development Program Budget 

Launch vehicle and 
infrastructure development 
tasks

Total 
nece-
ssary 
units

Material
s cost/
unit ($)

Material
s total 

cost ($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 424.218 681.186 14.367 256.266 22.258 399.924 9.800 109.091 1.200.001
DR - Design Review 0 0 923 16.614 923 16.614 1.100 1.771,4 19.485,4 18

WP-1 - System engineering 0 0 448 8.064 448 8.064 300 836,4 9.200,4 18

Documents 0 0 448 8.064 448 8.064 300 836,4 9.200,4 18

Operation plan and 
procedures 1 0 0 20 360 20 360 0 36 396

18

Interface control document 1 0 0 16 288 16 288 0 28,8 316,8 18

EcoRocket equipments 
Design, Development and 
Verification Plan

1 0 0 80 1.440 80 1.440 0 144 1.584
18

EcoRocket Equipment 
Design Reports 1 0 0 300 5.400 300 5.400 0 540 5.940

18

Flight Authority Safety Data 
Package 1 0 0 32 576 32 576 300 87,6 963,6

18

WP2 - Product Assurance 0 0 64 1.152 64 1.152 0 115,2 1.267,2 18

Documents 0 0 64 1.152 64 1.152 0 115,2 1.267,2 18

Product Assurance Plan 1 0 0 16 288 16 288 0 28,8 316,8 18

FMECA Worksheet 1 0 0 24 432 24 432 0 43,2 475,2 18

Non Conformance Reports 1 0 0 24 432 24 432 0 43,2 475,2 18

WP3 - Management and 
Reporting 0 0 117 2.106 117 2.106 0 210,6 2.316,6

18

Documents 0 0 117 2.106 117 2.106 0 210,6 2.316,6 18

Inventory Record 1 0 0 30 540 30 540 0 54 594 18

Work Break down 
Structure 1 0 0 50 900 50 900 0 90 990

18

Progress Report 1 0 0 13 234 13 234 0 23,4 257,4 18

Minutes of Meeting 1 0 0 24 432 24 432 0 43,2 475,2 18

WP4 - Dependability 
Assurance and Safety 0 0 40 720 40 720 0 72 792

18

Documents 0 0 40 720 40 720 0 72 792 18

Safety procedures 1 0 0 24 432 24 432 0 43,2 475,2 18

Test Range Authority 
Safety Data Package 1 0 0 16 288 16 288 0 28,8 316,8

18

WP-8 Public Relations 0 0 60 1.080 60 1.080 200 128 1.408 18

Public relations actions 1 0 0 60 1.080 60 1.080 200 128 1.408 18

WP-9 Marketing 0 0 194 3.492 194 3.492 600 409,2 4.501,2 18

Launcher sales 1 0 0 70 1.260 70 1.260 200 146 1.606 18

Fund raising 1 0 0 124 2.232 124 2.232 400 263,2 2.895,2 18

HRR - Hardware Readiness 
Review 395.118 622.986 11.870 211.320 19.363 347.814 4.100 97.490 1.072.390

18

WP1 - System Engineering 0 0 700 12.600 700 12.600 0 1.260 13.860 18

Documents 0 0 700 12.600 700 12.600 0 1.260 13.860 18
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Operations plan and 
procedures 1 0 0 40 720 40 720 0 72 792

18

Interface control document 1 0 0 30 540 30 540 0 54 594 18

EcoRocket equipments 
Design, Development and 
Verification Plan

1 0 0 100 1.800 100 1.800 0 180 1.980
18

EcoRocket Equipment Test 
Report 1 0 0 200 3.600 200 3.600 0 360 3.960

18

EcoRocket Equipment 
Design Report 1 0 0 300 5.400 300 5.400 0 540 5.940

18

Flight Authority Safety Data 
Package 1 0 0 30 540 30 540 0 54 594

18

WP4 - Procurement and 
Manufacturing 261.618 398.586 9.542 171.558 14.783 265.374 0 66.396 723.896,8

18

Propulsion 24.635 46.740 1.702 30.672 2.778 50.004 0 9.674,4 106.418,4 18

Stage I Main Engine 8.460 15.060 488 8.784 726 13.068 0 2.812,8 30.940,8 18

Support equipment 1.860 1.860 250 4.500 250 4.500 0 636 6.996 18

Central body and exterior 
ring primary positive mould 1 600 600 64 1.152 64 1.152 0 175,2 1.927,2

18

Central body and exterior 
ring negative mould 1 400 400 50 900 50 900 0 130 1.430

18

Central body and exterior 
ring positive mould 1 400 400 40 720 40 720 0 112 1.232

18

Casting supports 1 200 200 16 288 16 288 0 48,8 536,8 18

Storage supports 1 100 100 16 288 16 288 0 38,8 426,8 18

Top cover positive mould 1 60 60 32 576 32 576 0 63,6 699,6 18

Top cover negative mould 1 100 100 32 576 32 576 0 67,6 743,6 18

Rocket engine 6.600 13.200 238 4.284 476 8.568 0 2.176,8 23.944,8 18

Central body and exterior 
ring 2 1.400 2.800 48 864 96 1.728 0 452,8 4.980,8

18

Top cover 2 200 400 16 288 32 576 0 97,6 1.073,6 18

Injector head 2 600 1.200 24 432 48 864 0 206,4 2.270,4 18

Propellant line between the 
injector head and the main 
valve

2 120 240 16 288 32 576 0 81,6 897,6
18

Main propellant valves 2 1.400 2.800 24 432 48 864 0 366,4 4.030,4 18

Pneumatic actuators 
valves 2 900 1.800 16 288 32 576 0 237,6 2.613,6

18

Pneumatic actuators feed 
lines 2 80 160 16 288 32 576 0 73,6 809,6

18

Battery for the pneumatic 
system valves 2 100 200 8 144 16 288 0 48,8 536,8

18

Fittings 2 200 400 8 144 16 288 0 68,8 756,8 18

Electric harness 2 100 200 8 144 16 288 0 48,8 536,8 18

Assemblies 2 1.500 3.000 54 972 108 1.944 0 494,4 5.438,4 18

Stage II Main Engine 5.860 10.420 436 7.848 638 11.484 0 2.190,4 24.094,4 18

Support equipment 1.300 1.300 234 4.212 234 4.212 0 551,2 6.063,2 18

Central body and exterior 
ring primary positive mould 1 300 300 48 864 48 864 0 116,4 1.280,4

18

Central body and exterior 
ring negative mould 1 300 300 50 900 50 900 0 120 1.320

18
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Central body and exterior 
ring positive mould 1 400 400 40 720 40 720 0 112 1.232

18

Casting supports 1 100 100 16 288 16 288 0 38,8 426,8 18

Storage supports 1 80 80 16 288 16 288 0 36,8 404,8 18

Top cover positive mould 1 40 40 32 576 32 576 0 61,6 677,6 18

Top cover negative mould 1 80 80 32 576 32 576 0 65,6 721,6 18

Rocket engine 4.560 9.120 202 3.636 404 7.272 0 1.639,2 18.031,2 18

Central body and exterior 
ring 2 900 1.800 48 864 96 1.728 0 352,8 3.880,8

18

Top cover 2 140 280 12 216 24 432 0 71,2 783,2 18

Injector head 2 380 760 18 324 36 648 0 140,8 1.548,8 18

Propellant line between the 
injector head and the main 
valve

2 80 160 14 252 28 504 0 66,4 730,4
18

Main propellant valves 2 900 1.800 20 360 40 720 0 252 2.772
18

Pneumatic actuators 
valves 2 600 1.200 12 216 24 432 0 163,2 1.795,2

18

Pneumatic actuators feed 
lines 2 60 120 12 216 24 432 0 55,2 607,2

18

Battery for the pneumatic 
system valves 2 80 160 6 108 12 216 0 37,6 413,6

18

Fittings 2 140 280 6 108 12 216 0 49,6 545,6 18

Electric harness 2 80 160 6 108 12 216 0 37,6 413,6 18

Assemblies 2 1.200 2.400 48 864 96 1.728 0 412,8 4.540,8 18

Stage III Main Engine 4.460 7.640 334 6.048 528 9.504 0 1.714,4 4.180 18

Support equipment 1.280 1.280 140 2.556 140 2.520 0 380 4.180 18

Chamber and nozzle 
primary positive mould 1 300 300 40 720 40 720 0 102 1.122

18

Chamber and nozzle 
negative mould 1 400 400 36 648 36 648 0 104,8 1.152,8

18

Chamber and nozzle 
positive mould 1 400 400 36 648 36 648 0 104,8 1.152,8

18

Casting supports 1 60 60 6 108 6 108 0 16,8 184,8 18

Storage supports 1 40 40 6 144 6 108 0 14,8 162,8 18

Top cover positive mould 1 40 40 8 144 8 144 0 18,4 202,4 18

Top cover negative mould 1 40 40 8 144 8 144 0 18,4 202,4 18

Rocket engine 3.180 6.360 194 3.492 388 6.984 0 1.334,4 18

Chamber and nozzle 2 1.200 2.400 64 1.152 128 2.304 0 470,4 5.174,4 18

Top cover 2 100 200 12 216 24 432 0 63,2 695,2 18

Injector head 2 400 800 24 432 48 864 0 166,4 1.830,4 18

Peroxide feed line between 
the injector head and the 
main valve

2 80 160 6 108 12 216 0 37,6 413,6
18

Kerosene feed line 
between the injector head 
and the main valve

2 60 120 6 108 12 216 0 33,6 369,6
18

Main Peroxide valve 2 200 400 8 144 16 288 0 68,8 756,8 18

Main Kerosene valve 2 100 200 6 108 12 216 0 41,6 457,6 18

Peroxide feed line between 
the main valve and the 
tank exhaust

2 80 160 6 108 12 216 0 37,6 413,6
18
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Kerosene feed line 
between the main valve 
and the tank exhaust

2 60 120 4 72 8 144 0 26,4 290,4
18

Fittings 2 100 200 12 216 24 432 0 63,2 695,2 18

Battery for the valves 2 100 200 4 72 8 144 0 34,4 378,4 18

Electric harness 2 100 200 6 108 12 216 0 41,6 457,6 18

Assemblies 2 600 1.200 36 648 72 1.296 0 249,6 2.745,6 18

Stage I Landing Engine 5.105 8.980 378 6.804 546 9.828 0 1.880,8 20.688,8 18

Support equipment 1.230 1.230 210 3.780 210 3.780 0 501 5.511 18

Central body and exterior 
ring primary positive mould 1 400 400 80 1.440 80 1.440 0 184 2.024

18

Central body and exterior 
ring negative mould 1 300 300 40 720 40 720 0 102 1.122

18

Central body and exterior 
ring positive mould 1 300 300 30 540 30 540 0 84 924

18

Casting supports 1 80 80 14 252 14 252 0 33,2 365,2 18

Storage supports 1 50 50 14 252 14 252 0 30,2 332,2 18

Top cover positive mould 1 40 40 16 288 16 288 0 32,8 360,8 18

Top cover negative mould 1 60 60 16 288 16 288 0 34,8 382,8 18

Rocket engine 3.875 7.750 168 3.024 336 6.048 0 1.379,8 15.177,8 18

Central body and exterior 
ring 2 700 1.400 38 684 76 1.368 0 276,8 3.044,8

18

Top cover 2 120 240 10 180 20 360 0 60 660 18

Injector head 2 280 560 16 288 32 576 0 113,6 1.249,6 18

Propellant line between the 
injector head and the main 
valve

2 60 120 12 216 24 432 0 55,2 607,2
18

Main propellant valves 2 800 1.600 18 324 36 648 0 224,8 2.472,8 18

Pneumatic actuators 
valves 2 600 1.200 10 180 20 360 0 156 1.716

18

Pneumatic actuators feed 
lines 2 60 120 10 180 20 360 0 48 528

18

Battery for the pneumatic 
system valves 2 75 150 6 108 12 216 0 36,6 402,6

18

Fittings 2 120 240 6 108 12 216 0 45,6 501,6 18

Electric harness 2 60 120 6 108 12 216 0 33,6 369,6 18

Assemblies 2 1.000 2.000 36 648 72 1.296 0 329,6 3.625,6 18

Stage I and II RCS System 750 4.640 66 1.188 340 6.120 0 1.076 11.836 18

RCS engines 24 80 1.920 6 108 144 2.592 0 451,2 4.963,2 18

RCS solenoid valves 24 50 1.200 2 36 48 864 0 206,4 2.270,4 18

RCS containers 4 140 560 16 288 64 1.152 0 171,2 1.883,2 18

Battery for the solenoid 
valves 2 100 200 8 144 16 288 0 48,8 536,8

18

Fittings 2 100 200 2 36 4 72 0 27,2 299,2 18

Electric harness 2 80 160 8 144 16 288 0 44,8 492,8 18

Assemblies 2 200 400 24 432 48 864 0 126,4 1.390,4 18

Propellant tanks 29.860 77.960 1.094 19.692 2.781 50.058 0 12.801,8140.819,8 18

Stage I Main Tank 11.560 29.120 261 4.698 627 11.286 0 4.040,6 44.446,6 18

Support equipment 2.760 4.820 166 2.988 322 5.796 0 1.061,6 11.677,6 18

Water tank negative 
enclosure mould 1 400 400 16 288 16 288 0 68,8 756,8

18

   of  177 283



 ARCA Space, AMi Exploration Program

Water tank enclosure 
mould 1 300 300 32 576 32 576 0 87,6 963,6

18

Water tank cylinder positive 
mould 1 600 600 48 864 48 864 0 146,4 1.610,4

18

Water tank cylinder 
negative mould 1 400 400 18 324 18 324 0 72,4 796,4

18

Water tank cylinder 
support removable moulds 12 160 1.920 12 216 144 2.592 0 451,2 4.963,2

18

Water tank enclosures 
support removable moulds 4 100 400 8 144 32 576 0 97,6 1.073,6

18

Casting supports 1 200 200 8 144 8 144 0 34,4 378,4 18

Storage supports 1 600 600 24 432 24 432 0 103,2 1.135,2 18

Main Water Tank 5.800 18.300 91 1.638 297 5.346 0 2.364,6 26.010,6 18

Enclosures 6 300 1.800 8 144 48 864 0 266,4 2.930,4 18

Cylinder 3 2.000 6.000 16 288 48 864 0 686,4 7.550,4 18

Fueling fitting 3 200 600 6 108 18 324 0 92,4 1.016,4 18

Fueling valve 3 100 300 4 72 12 216 0 51,6 567,6 18

Fueling feed line 3 160 480 4 72 12 216 0 69,6 765,6 18

Safety valve fitting 3 80 240 2 36 6 108 0 34,8 382,8 18

Safety valve 3 40 120 2 36 6 108 0 22,8 250,8 18

Pressurizing fitting 3 80 240 4 72 12 216 0 45,6 501,6 18

Pressurizing valve 3 200 600 4 72 12 216 0 81,6 897,6 18

Presurizing feed line 3 200 600 2 36 6 108 0 70,8 778,8 18

Tank emptying fitting 3 60 180 3 54 9 162 0 34,2 376,2 18

Tank emptying valve 3 200 600 3 54 9 162 0 76,2 838,2 18

Tank emptying feed line 3 50 150 1 18 3 54 0 20,4 224,4 18

Batteries 3 50 150 2 36 6 108 0 25,8 283,8 18

Electric harness 3 80 240 6 108 18 324 0 56,4 620,4 18

Assemblies 3 2.000 6.000 24 432 72 1.296 0 729,6 8.025,6 18

Water and destabilizer 3.000 6.000 4 72 8 144 0 614,4 6.758,4 18

Water and destabilizer 2 3.000 6.000 4 72 8 144 0 614,4 6.758,4 18

Stage II Main Water Tank 6.620 17.940 219 3.942 557 10.026 0 2.796,6 30.762,6 18

Support equipment 1.430 2.770 124 2.232 252 4.536 0 730,6 8.036,6 18

Water tank negative 
enclosure mould 1 200 200 12 216 12 216 0 41,6 457,6

18

Water tank enclosure 
mould 1 150 150 24 432 24 432 0 58,2 640,2

18

Water tank cylinder positive 
mould 1 300 300 36 648 36 648 0 94,8 1.042,8

18

Water tank cylinder 
negative mould 1 200 200 12 216 12 216 0 41,6 457,6

18

Water tank cylinder 
support removable moulds 12 100 1.200 10 180 120 2.160 0 336 3.696

18

Water tank enclosures 
support removable moulds 4 80 320 6 108 24 432 0 75,2 827,2

18

Casting supports 1 100 100 6 108 6 108 0 20,8 228,8 18

Storage supports 1 300 300 18 324 18 324 0 62,4 686,4 18

Main Water Tank 4.190 13.170 91 1.638 297 5.346 0 1.851,6 20.367,6 18

Enclosures 6 200 1.200 8 144 48 864 0 206,4 2.270,4 18

Cylinder 3 1.200 3.600 16 288 48 864 0 446,4 4.910,4 18
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Fueling fitting 3 160 480 6 108 18 324 0 80,4 884,4 18

Fueling valve 3 80 240 4 72 12 216 0 45,6 501,6 18

Fueling feed line 3 140 420 4 72 12 216 0 63,6 699,6 18

Safety valve fitting 3 60 180 2 36 6 108 0 28,8 316,8 18

Safety valve 3 30 90 2 36 6 108 0 19,8 217,8 18

Pressurizing fitting 3 60 180 4 72 12 216 0 39,6 435,6 18

Pressurizing valve 3 160 480 4 72 12 216 0 69,6 765,6 18

Presurizing feed line 3 160 480 2 36 6 108 0 58,8 646,8 18

Tank emptying fitting 3 40 120 3 54 9 162 0 28,2 310,2 18

Tank emptying valve 3 160 480 3 54 9 162 0 64,2 706,2 18

Tank emptying feed line 3 40 120 1 18 3 54 0 17,4 191,4 18

Batteries 3 40 120 2 36 6 108 0 22,8 250,8 18

Electric harness 3 60 180 6 108 18 324 0 50,4 554,4 18

Assemblies 3 1.600 4.800 24 432 72 1.296 0 609,6 6.705,6 18

Water and destabilizer 1.000 2.000 4 72 8 144 0 214,4 2.358,4 18

Water and destabilizer 2 1.000 2.000 4 72 8 144 0 214,4 2.358,4 18

Stage III Main Tanks 6.000 16.660 264 4.752 760 13.680 0 3.034 33.374 18

Support equipment 1.020 2.320 90 1.620 204 3.672 0 599,2 6.591,2 18

Tank negative enclosure 
mould 2 140 280 10 180 20 360 0 64 704

18

Tank enclosure mould 2 120 240 18 324 36 648 0 88,8 976,8 18

Tank cylinder positive 
mould 2 200 400 24 432 48 864 0 126,4 1.390,4

18

Tank cylinder negative 
mould 2 180 360 10 180 20 360 0 72 792

18

Tank cylinder support 
removable moulds 4 80 320 8 144 32 576 0 89,6 985,6

18

Tank enclosures support 
removable moulds 8 60 480 4 72 32 576 0 105,6 1.161,6

18

Casting supports 1 80 80 4 72 4 72 0 15,2 167,2 18

Storage supports 1 160 160 12 216 12 216 0 37,6 413,6 18

Peroxide Tank 2.030 6.390 91 1.638 297 5.346 0 1.173,6 12.909,6 18

Enclosures 6 100 600 8 144 48 864 0 146,4 1.610,4 18

Cylinder 3 300 900 16 288 48 864 0 176,4 1.940,4 18

Fueling fitting 3 80 240 6 108 18 324 0 56,4 620,4 18

Fueling valve 3 60 180 4 72 12 216 0 39,6 435,6 18

Fueling feed line 3 40 120 4 72 12 216 0 33,6 369,6 18

Safety valve fitting 3 30 90 2 36 6 108 0 19,8 217,8 18

Safety valve 3 20 60 2 36 6 108 0 16,8 184,8 18

Pressurizing fitting 3 40 120 4 72 12 216 0 33,6 369,6 18

Pressurizing valve 3 120 360 4 72 12 216 0 57,6 633,6 18

Presurizing feed line 3 40 120 2 36 6 108 0 22,8 250,8 18

Tank emptying fitting 3 20 60 3 54 9 162 0 22,2 244,2 18

Tank emptying valve 3 80 240 3 54 9 162 0 40,2 442,2 18

Tank emptying feed line 3 20 60 1 18 3 54 0 11,4 125,4 18

Batteries 3 40 120 2 36 6 108 0 22,8 250,8 18

Electric harness 3 40 120 6 108 18 324 0 44,4 488,4 18

Assemblies 3 1.000 3.000 24 432 72 1.296 0 429,6 4.725,6 18

Peroxide 1.000 2.000 4 72 8 144 0 214,4 2.358,4 18
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Peroxide 2 1.000 2.000 4 72 8 144 0 214,4 2.358,4 18

Kerosene Tank 1.750 5.550 75 1.350 243 4.374 0 992,4 10.916,4 18

Enclosures 6 100 600 6 108 36 648 0 124,8 1.372,8 18

Cylinder 3 60 180 4 72 12 216 0 39,6 435,6 18

Fueling fitting 3 80 240 4 72 12 216 0 45,6 501,6 18

Fueling valve 3 60 180 4 72 12 216 0 39,6 435,6 18

Fueling feed line 3 40 120 4 72 12 216 0 33,6 369,6 18

Safety valve fitting 3 30 90 2 36 6 108 0 19,8 217,8 18

Safety valve 3 20 60 2 36 6 108 0 16,8 184,8 18

Pressurizing fitting 3 40 120 4 72 12 216 0 33,6 369,6 18

Pressurizing valve 3 100 300 4 72 12 216 0 51,6 567,6 18

Presurizing feed line 3 40 120 2 36 6 108 0 22,8 250,8 18

Tank emptying fitting 3 20 60 3 54 9 162 0 22,2 244,2 18

Tank emptying valve 3 60 180 3 54 9 162 0 34,2 376,2 18

Tank emptying feed line 3 20 60 1 18 3 54 0 11,4 125,4 18

Batteries 3 40 120 2 36 6 108 0 22,8 250,8 18

Electric harness 3 40 120 6 108 18 324 0 44,4 488,4 18

Assemblies 3 1.000 3.000 24 432 72 1.296 0 429,6 4.725,6 18

Kerosene 200 400 4 72 8 144 0 54,4 598,4 18

Kerosene 2 200 400 4 72 8 144 0 54,4 598,4 18

Landing Engine Tank 2.960 7.800 195 3.510 485 8.730 0 1.653 18.183 18

Support equipment 860 1.640 124 2.232 252 4.536 0 617,6 6.793,6 18

Water tank negative 
enclosure mould 1 160 160 12 216 12 216 0 37,6 413,6

18

Water tank enclosure 
mould 1 120 120 24 432 24 432 0 55,2 607,2

18

Water tank cylinder positive 
mould 1 120 120 36 648 36 648 0 76,8 844,8

18

Water tank cylinder 
negative mould 1 100 100 12 216 12 216 0 31,6 347,6

18

Water tank cylinder 
support removable moulds 12 60 720 10 180 120 2.160 0 288 3.168

18

Water tank enclosures 
support removable moulds 4 40 160 6 108 24 432 0 59,2 651,2

18

Casting supports 1 60 60 6 108 6 108 0 16,8 184,8 18

Storage supports 1 200 200 18 324 18 324 0 52,4 576,4 18

Water Tank 1.600 5.160 67 1.206 225 4.050 0 921 10.131 18

Enclosures 6 120 720 8 144 48 864 0 158,4 1.742,4 18

Cylinder 3 100 300 2 36 6 108 0 40,8 448,8 18

Fueling fitting 3 60 180 4 72 12 216 0 39,6 435,6 18

Fueling valve 3 100 300 4 72 12 216 0 51,6 567,6 18

Fueling feed line 3 100 300 4 72 12 216 0 51,6 567,6 18

Safety valve fitting 3 20 60 2 36 6 108 0 16,8 184,8 18

Safety valve 3 30 90 2 36 6 108 0 19,8 217,8 18

Pressurizing fitting 3 30 90 3 54 9 162 0 25,2 277,2 18

Pressurizing valve 3 120 360 3 54 9 162 0 52,2 574,2 18

Presurizing feed line 3 120 360 2 36 6 108 0 46,8 514,8 18

Tank emptying fitting 3 20 60 3 54 9 162 0 22,2 244,2 18

Tank emptying valve 3 80 240 3 54 9 162 0 40,2 442,2 18
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Tank emptying feed line 3 20 60 1 18 3 54 0 11,4 125,4 18

Batteries 3 60 180 2 36 6 108 0 28,8 316,8 18

Electric harness 3 20 60 6 108 18 324 0 38,4 422,4 18

Assemblies 3 600 1.800 18 324 54 972 0 277,2 3.049,2 18

Water and destabilizer 500 1.000 4 72 8 144 0 114,4 1.258,4 18

Water and destabilizer 2 500 1.000 4 72 8 144 0 114,4 1.258,4 18

Stage I and II RCS System 
Engine Tank 2.720 6.440 155 2.790 352 6.336 0 1.277,6 14.053,6

18

Support equipment 820 1.000 74 1.332 89 1.602 0 260,2 2.862,2 18

Tank negative enclosure 
mould 1 120 120 8 144 8 144 0 26,4 290,4

18

Tank enclosure mould 1 100 100 16 288 16 288 0 38,8 426,8 18

Tank cylinder positive 
mould 1 180 180 18 324 18 324 0 50,4 554,4

18

Tank cylinder negative 
mould 1 160 160 8 144 8 144 0 30,4 334,4

18

Tank cylinder support 
removable moulds 2 60 120 6 108 12 216 0 33,6 369,6

18

Tank enclosures support 
removable moulds 4 40 160 3 54 12 216 0 37,6 413,6

18

Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18

Storage supports 1 100 100 12 216 12 216 0 31,6 347,6 18

Peroxide Tank 1.400 4.440 77 1.386 255 4.590 0 903 9.933 18

Enclosures 6 80 480 8 144 48 864 0 134,4 1.478,4 18

Cylinder 3 40 120 2 36 6 108 0 22,8 250,8 18

Fueling fitting 3 60 180 6 108 18 324 0 50,4 554,4 18

Fueling valve 3 60 180 4 72 12 216 0 39,6 435,6 18

Fueling feed line 3 30 90 4 72 12 216 0 30,6 336,6 18

Safety valve fitting 3 20 60 2 36 6 108 0 16,8 184,8 18

Safety valve 3 20 60 2 36 6 108 0 16,8 184,8 18

Pressurizing fitting 3 20 60 4 72 12 216 0 27,6 303,6 18

Pressurizing valve 3 80 240 4 72 12 216 0 45,6 501,6 18

Presurizing feed line 3 30 90 2 36 6 108 0 19,8 217,8 18

Tank emptying fitting 3 20 60 3 54 9 162 0 22,2 244,2 18

Tank emptying valve 3 60 180 3 54 9 162 0 34,2 376,2 18

Tank emptying feed line 3 20 60 1 18 3 54 0 11,4 125,4 18

Batteries 3 30 90 2 36 6 108 0 19,8 217,8 18

Electric harness 3 30 90 6 108 18 324 0 41,4 455,4 18

Assemblies 3 800 2.400 24 432 72 1.296 0 369,6 4.065,6 18

Peroxide 500 1.000 4 72 8 144 0 114,4 1.258,4 18

Peroxide 2 500 1.000 4 72 8 144 0 114,4 1.258,4 18

Interstage, fairing, 
stabilizers and recovery 13.460 30.560 654 11.772 1.724 30.312 0 6.087,2 66.959,2

18

Interstage T1-T2 2.880 6.140 140 2.520 250 3.780 0 992 10.912 18

Support equipment 720 820 48 864 50 180 0 100 1.100 18

Interstage positive mould 1 300 300 32 576 32 0 0 30 330 18

Interstage negative mould 1 200 200 8 144 8 0 0 20 220 18

Casting supports 1 120 120 6 108 6 108 0 22,8 250,8 18

Storage supports 2 100 200 2 36 4 72 0 27,2 299,2 18
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Interstage 2.160 5.320 92 1.656 200 3.600 0 892 9.812 18

Interstage airframe 2 400 800 8 144 16 288 0 108,8 1.196,8 18

Pneumatic pistons for 
separation 4 500 2.000 8 144 32 576 0 257,6 2.833,6

18

Electrovalve for the 
pneumatic system 2 300 600 16 288 32 576 0 117,6 1.293,6

18

Pressure regulator 2 160 320 6 108 12 216 0 53,6 589,6 18

High pressure bottle 2 200 400 6 108 12 216 0 61,6 677,6 18

Feed lines 2 80 160 6 108 12 216 0 37,6 413,6 18

Battery 2 80 160 2 36 4 72 0 23,2 255,2 18

Electric harness 2 40 80 8 144 16 288 0 36,8 404,8 18

Assemblies 2 400 800 32 576 64 1.152 0 195,2 2.147,2 18

Interstage T2-T3 2.420 4.780 117 2.106 216 3.888 0 866,8 9.534,8 18

Support equipment 560 660 35 630 36 648 0 130,8 1.438,8 18

Interstage positive mould 1 200 200 24 432 24 432 0 63,2 695,2 18

Interstage negative mould 1 160 160 6 108 6 108 0 26,8 294,8 18

Casting supports 1 100 100 4 72 4 72 0 17,2 189,2 18

Storage supports 2 100 200 1 18 2 36 0 23,6 259,6 18

Interstage 1.860 4.120 82 1.476 180 3.240 0 736 8.096 18

Interstage airframe 2 400 800 8 144 16 288 0 108,8 1.196,8 18

Pneumatic pistons for 
separation 4 200 800 8 144 32 576 0 137,6 1.513,6

18

Electrovalve for the 
pneumatic system 2 300 600 6 108 12 216 0 81,6 897,6

18

Pressure regulator 2 160 320 6 108 12 216 0 53,6 589,6 18

High pressure bottle 2 200 400 6 108 12 216 0 61,6 677,6 18

Feed lines 2 80 160 6 108 12 216 0 37,6 413,6 18

Battery 2 80 160 2 36 4 72 0 23,2 255,2 18

Electric harness 2 40 80 8 144 16 288 0 36,8 404,8 18

Assemblies 2 400 800 32 576 64 1.152 0 195,2 2.147,2 18

Fairing 4.180 9.100 237 4.266 590 10.620 0 1.972 21.692 18

Support equipment 560 660 29 522 30 540 0 120 1.320 18

Fairing positive mould 1 200 200 20 360 20 360 0 56 616 18

Fairing negative mould 1 160 160 4 72 4 72 0 23,2 255,2 18

Casting supports 1 100 100 4 72 4 72 0 17,2 189,2 18

Storage supports 2 100 200 1 18 2 36 0 23,6 259,6 18

Fairing 2.020 4.640 114 2.052 300 5.400 0 1.004 11.044 18

Fairing 2 400 800 16 288 32 576 0 137,6 1.513,6 18

Pneumatic pistons for 
separation 8 100 800 12 216 96 1.728 0 252,8 2.780,8

18

Electrovane for the 
pneumatic system 2 200 400 6 108 12 216 0 61,6 677,6

18

Pressure regulator 2 160 320 6 108 12 216 0 53,6 589,6 18

High pressure bottle 2 160 320 6 108 12 216 0 53,6 589,6 18

Feed lines 2 80 160 6 108 12 216 0 37,6 413,6 18

Battery 2 80 160 2 36 4 72 0 23,2 255,2 18

Electric harness 2 40 80 8 144 16 288 0 36,8 404,8 18

Air conditioning system 2 400 800 4 72 8 144 0 94,4 1.038,4 18
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Assemblies 2 400 800 48 864 96 1.728 0 252,8 2.780,8 18

Payload to launcher 
interface 1.600 3.800 94 1.692 260 4.680 0 848 9.328

18

Aluminium structure 2 400 800 16 288 32 576 0 137,6 1.513,6 18

Pneumatic pistons for 
separation 8 100 800 12 216 96 1.728 0 252,8 2.780,8

18

Electrovane for the 
pneumatic system 2 200 400 6 108 12 216 0 61,6 677,6

18

Pressure regulator 2 160 320 6 108 12 216 0 53,6 589,6 18

High pressure bottle 2 160 320 6 108 12 216 0 53,6 589,6 18

Feed lines 2 60 120 6 108 12 216 0 33,6 369,6 18

Battery 2 80 160 2 36 4 72 0 23,2 255,2 18

Electric harness 2 40 80 8 144 16 288 0 36,8 404,8 18

Assemblies 2 400 800 32 576 64 1.152 0 195,2 2.147,2 18

Stage 1 Stabilizers 250 2.000 32 576 256 4.608 0 660,8 7.268,8 18

Stabilizers 8 200 1.600 16 288 128 2.304 0 390,4 4.294,4 18

Assemblies 8 50 400 16 288 128 2.304 0 270,4 2.974,4 18

Stage 2 Stabilizers 180 1.440 26 468 208 3.744 0 518,4 5.702,4 18

Stabilizers 8 140 1.120 14 252 112 2.016 0 313,6 3.449,6 18

Assemblies 8 40 320 12 216 96 1.728 0 204,8 2.252,8 18

Stage 1 Recovery System 2.280 4.560 56 1.008 112 2.016 0 657,6 7.233,6 18

Drogue parachute 2 1.600 3.200 8 144 16 288 0 348,8 3.836,8 18

Drogue parachute 
container 2 180 360 8 144 16 288 0 64,8 712,8

18

Drogue parachute 
deployment system 2 300 600 16 288 32 576 0 117,6 1.293,6

18

Drogue parachute 
integration 2 200 400 24 432 48 864 0 126,4 1.390,4

18

Stage 2 Recovery System 1.270 2.540 46 828 92 1.656 0 419,6 4.615,6 18

Drogue parachute 2 800 1.600 6 108 12 216 0 181,6 1.997,6 18

Drogue parachute 
container 2 120 240 6 108 12 216 0 45,6 501,6

18

Drogue parachute 
deployment system 2 200 400 14 252 28 504 0 90,4 994,4

18

Drogue integration 2 150 300 20 360 40 720 0 102 1.122 18

Avionics 18.123 41.926 528 9.270 1.172 21.096 0 6.302,2 62.865 18

Stage I 2.880 8.320 72 1.296 220 3.960 0 1.228 13.508 18

Sensors 1.800 3.960 52 936 136 2.448 0 640,8 7.048,8 18

Temperature sensors 1.460 3.160 28 504 80 1.440 0 460 5.060 18

Water tank on top 2 40 80 4 72 8 144 0 22,4 246,4 18

Water tank in the liquid 2 40 80 4 72 8 144 0 22,4 246,4 18

Water tank at the bottom 2 40 80 4 72 8 144 0 22,4 246,4 18

Rocket engine 8 40 320 4 72 32 576 0 89,6 985,6 18

DAQ 2 1.200 2.400 4 72 8 144 0 254,4 2.798,4 18

Electric harness for the 
sensors 2 100 200 8 144 16 288 0 48,8 536,8

18

Pressure sensors 340 800 24 432 56 1.008 0 180,8 1.988,8 18

Water tank on top 2 60 120 4 72 8 144 0 26,4 290,4 18

Water tank in the liquid 2 60 120 4 72 8 144 0 26,4 290,4 18

Water tank at the bottom 2 60 120 4 72 8 144 0 26,4 290,4 18
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Rocket engine 4 60 240 4 72 16 288 0 52,8 580,8 18

Electric harness for the 
sensors 2 100 200 8 144 16 288 0 48,8 536,8

18

Rx/Tx video 1.080 4.360 20 360 84 1.512 0 587,2 6.459,2 18

Cameras 6 140 840 8 144 48 864 0 170,4 1.874,4 18

Battery 3 40 120 4 72 12 216 0 33,6 369,6 18

Antennae 4 800 3.200 4 72 16 288 0 348,8 3.836,8 18

Cables 2 100 200 4 72 8 144 0 34,4 378,4 18

Stage II 2.880 8.320 72 1.296 220 3.960 0 1.228 7.048,8 18

Sensors 1.800 3.960 52 936 136 2.448 0 640,8 7.048,8 18

Temperature sensors 1.460 3.160 28 504 80 1.440 0 460 5.060 18

Water tank on top 2 40 80 4 72 8 144 0 22,4 246,4 18

Water tank in the liquid 2 40 80 4 72 8 144 0 22,4 246,4 18

Water tank at the bottom 2 40 80 4 72 8 144 0 22,4 246,4 18

Rocket engine at six 
stations 8 40 320 4 72 32 576 0 89,6 985,6

18

DAQ 2 1.200 2.400 4 72 8 144 0 254,4 2.798,4 18

Electric harness for the 
sensors 2 100 200 8 144 16 288 0 48,8 536,8

18

Pressure sensors 340 800 24 432 56 1.008 0 180,8 1.988,8 18

Water tank on top 2 60 120 4 72 8 144 0 26,4 290,4 18

Water tank in the liquid 2 60 120 4 72 8 144 0 26,4 290,4 18

Water tank at the bottom 2 60 120 4 72 8 144 0 26,4 290,4 18

Rocket engine chamber at 
two stations 4 60 240 4 72 16 288 0 52,8 580,8

18

Electric harness for the 
sensors 2 100 200 8 144 16 288 0 48,8 536,8

18

Rx/Tx video 1.080 4.360 20 360 84 1.512 0 587,2 18

Cameras 6 140 840 8 144 48 864 0 170,4 1.874,4 18

Battery 3 40 120 4 72 12 216 0 33,6 369,6 18

Antennae 4 800 3.200 4 72 16 288 0 348,8 3.836,8 18

Cables 2 100 200 4 72 8 144 0 34,4 378,4 18

Stage III 12.363 25.286 384 6.678 732 13.176 0 3.846,2 42.308,2 18

Flight computer 1.100 2.200 168 3.024 236 4.248 0 644,8 7.092,8 18

Flight computer 2 600 1.200 24 432 48 864 0 206,4 2.270,4 18

Battery 2 200 400 4 72 8 144 0 54,4 598,4 18

Shocks absorbant table 2 100 200 8 144 16 288 0 48,8 536,8 18

Enclosure for the flight 
computer 2 100 200 8 144 16 288 0 48,8 536,8

18

Electric harness 2 100 200 24 432 48 864 0 106,4 1.170,4 18

Flight computer 
programming 1 100 1.800 100 1.800 0 180 1.980

18

Sensors 2.960 6.280 120 1.926 272 4.896 0 1.117,6 12.293,6 18

Navigation and attitude 2.300 4.600 68 1.098 136 2.448 0 704,8 7.752,8 18

IMU (accel + gyro) 2 1.400 2.800 24 432 48 864 0 366,4 4.030,4 18

Compass 2 400 800 8 144 16 288 0 108,8 1.196,8 18

GPS 2 200 400 8 144 16 288 0 68,8 756,8 18

Batteries 2 100 200 4 72 8 144 0 34,4 378,4 18
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Shocks absorbant table for 
the IMU 2 100 200 8 18 16 288 0 48,8 536,8

18

Electric harness for the 
sensors 2 100 200 16 288 32 576 0 77,6 853,6

18

Temperature sensors 260 760 24 378 72 1.296 0 205,6 2.261,6 18

Kerosene tank on top 2 40 80 4 18 8 144 0 22,4 246,4 18

Kerosene tank in the liquid 2 40 80 4 72 8 144 0 22,4 246,4 18

Peroxide tank on top 2 40 80 4 72 8 144 0 22,4 246,4 18

Rocket engine 8 40 320 4 72 32 576 0 89,6 985,6 18

Electric harness for the 
sensors 2 100 200 8 144 16 288 0 48,8 536,8

18

Pressure sensors 400 920 28 450 64 1.152 0 207,2 2.279,2 18

Kerosene tank on top 2 60 120 4 72 8 144 0 26,4 290,4 18

Peroxide tank on top 2 60 120 4 72 8 144 0 26,4 290,4 18

Peroxide tank at the 
bottom 2 60 120 4 72 8 144 0 26,4 290,4

18

Kerosene tank at the 
bottom 4 60 240 4 72 16 288 0 52,8 580,8

18

Rocket engine chamber at 
two stations 2 60 120 8 144 16 288 0 40,8 448,8

18

Electric harness for the 
sensors 2 100 200 4 18 8 144 0 34,4 378,4

18

Telemetry 6.703 13.406 60 1.080 120 2.160 0 1.556,6 17.122,6 18

Rx/Tx radio modem 2 1.600 3.200 16 288 32 576 0 377,6 4.153,6 18

Antennae 2 800 1.600 8 144 16 288 0 188,8 2.076,8 18

Battery 2 100 200 4 72 8 144 0 34,4 378,4 18

Electric harness 2 103 206 8 144 16 288 0 49,4 543,4 18

Interface between the flight 
computer and the Tx/Rx 
radio modem

2 300 600 8 144 16 288 0 88,8 976,8
18

Transponder 2 2.000 4.000 8 144 16 288 0 428,8 4.716,8 18

Encoder 80kft 2 1.800 3.600 8 144 16 288 0 388,8 4.276,8 18

Rx/Tx video 1.600 3.400 36 648 104 1.872 0 527,2 5.799,2 18

Cameras 4 100 400 16 288 64 1.152 0 155,2 1.707,2 18

Battery 2 300 600 4 72 8 144 0 74,4 818,4 18

Antennae 2 1.000 2.000 8 144 16 288 0 228,8 2.516,8 18

Electric harness 2 200 400 8 144 16 288 0 68,8 756,8 18

Ground control system 21.810 33.600 432 7.776 628 11.304 0 4.490,4 49.394,4 18

Launch area operations 
station 2.660 3.480 57 1.026 66 1.188 0 466,8 5.134,8

18

Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18

Desk 1 50 50 8 144 8 144 0 19,4 213,4 18

Chair 1 50 50 8 144 8 144 0 19,4 213,4 18

Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18

Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18

Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18

CCTV system 1.440 2.260 19 342 28 504 0 276,4 3.040,4 18

Cameras 4 140 560 2 36 8 144 0 70,4 774,4 18

TV displays 2 400 800 3 54 6 108 0 90,8 998,8 18
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Rx/Tx system 1 600 600 6 108 6 108 0 70,8 778,8 18

Antennae 1 200 200 4 72 4 72 0 27,2 299,2 18

Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18

Propulsion station 5.160 8.480 97 1.746 146 2.628 0 1.110,8 12.218,8 18

Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18

Desk 1 50 50 8 144 8 144 0 19,4 213,4 18

Chair 1 50 50 8 144 8 144 0 19,4 213,4 18

Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18

Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18

Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18

CCTV system 1.440 2.260 19 342 28 504 0 276,4 3.040,4 18

Cameras 4 140 560 2 36 8 144 0 70,4 774,4 18

TV displays 2 400 800 3 54 6 108 0 90,8 998,8 18

Rx/Tx system 1 600 600 6 108 6 108 0 70,8 778,8 18

Antennae 1 200 200 4 72 4 72 0 27,2 299,2 18

Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18

Telemetry system 2.500 5.000 40 720 80 1.440 0 644 7.084 18

Rx/Tx modem 2 1.500 3.000 16 288 32 576 0 357,6 3.933,6 18

Antennae 2 600 1.200 8 144 16 288 0 148,8 1.636,8 18

Radio modem to computer 
converter 2 300 600 8 144 16 288 0 88,8 976,8

18

Electric harness 2 100 200 8 144 16 288 0 48,8 536,8 18

Guidance and trajectory 
station 8.020 14.820 120 2.160 202 3.636 0 1.845,6 20.301,6

18

Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18

Desk 1 50 50 8 144 8 144 0 19,4 213,4 18

Chair 1 50 50 8 144 8 144 0 19,4 213,4 18

Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18

Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18

Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18

Video tracking system 4.300 8.600 42 756 84 1.512 0 1.011,2 11.123,2 18

Telescope + camera 2 3.000 6.000 24 432 48 864 0 686,4 7.550,4 18

TV displays 2 300 600 4 72 8 144 0 74,4 818,4 18

Rx/Tx system 2 600 1.200 6 108 12 216 0 141,6 1.557,6 18

Antennae 2 300 600 4 72 8 144 0 74,4 818,4 18

Electric harness 2 100 200 4 72 8 144 0 34,4 378,4 18

Telemetry system 2.500 5.000 40 720 80 1.440 0 644 7.084 18

Rx/Tx modem 2 1.500 3.000 16 288 32 576 0 357,6 3.933,6 18

Antennae 2 600 1.200 8 144 16 288 0 148,8 1.636,8 18

Radio modem to computer 
converter 2 300 600 8 144 16 288 0 88,8 976,8

18

Electric harness 2 100 200 8 144 16 288 0 48,8 536,8 18

Flight director station 1.770 2.520 62 1.116 114 2.052 0 457,2 5.029,2 18

Basic equipment 1.770 2.520 62 1.116 114 2.052 0 457,2 5.029,2 18

Desk 1 50 50 8 144 8 144 0 19,4 213,4 18

Chair 1 50 50 8 144 8 144 0 19,4 213,4 18

   of  186 283



 ARCA Space, AMi Exploration Program

Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18

Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18

TV screens 2 300 600 4 72 8 144 0 74,4 818,4 18

Telemetry spliter from all 
stations 4 100 400 8 144 32 576 0 97,6 1.073,6

18

Video splitter from all 
stations 4 50 200 8 144 32 576 0 77,6 853,6

18

Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18

Safety systems 200 300 8 144 12 216 0 51,6 567,6 18

Grounding system 1 100 100 4 72 4 72 0 17,2 189,2 18

Thunder strikes 
dischargers 2 100 200 4 72 8 144 0 34,4 378,4

18

Ground control system 
container 4.000 4.000 88 1.584 88 1.584 0 558,4 6.142,4

18

Container 1 4.000 4.000 88 1.584 88 1.584 0 558,4 6.142,4 18

Launch infrastructure 16.160 21.730 504 9.072 738 13.284 0 3.501,4 38.515,4 18

Launch infrastructure 2.300 4.000 108 1.944 168 3.024 0 702,4 7.726,4 18

Rocket transport and 
storage structure 1 600 600 48 864 48 864 0 146,4 1.610,4

18

Ballast to keep the rocket 
on vertical position in the 
water

2 400 800 32 576 64 1.152 0 195,2 2.147,2
18

Ballast release mechanism 2 300 600 16 288 32 576 0 117,6 1.293,6 18

Power generator 2 800 1.600 4 72 8 144 0 174,4 1.918,4 18

Cords to lift the vehicle 
with the crane to put it on 
the sea surface

2 200 400 8 144 16 288 0 68,8 756,8
18

Launch infrastructure 
storage tanks 13.860 17.730 396 7.128 570 10.260 0 2.799 30.789

18

Water tank for Stage I 2.790 6.660 74 1.332 248 4.464 0 1.112,4 12.236,4 18

Tank 4 300 1.200 4 72 16 288 0 148,8 1.636,8 18

Fueling fitting 4 40 160 2 36 8 144 0 30,4 334,4 18

Fueling valve 4 100 400 4 72 16 288 0 68,8 756,8 18

Fueling feed line 4 100 400 3 54 12 216 0 61,6 677,6 18

Safety valve fitting 4 20 80 1 18 4 72 0 15,2 167,2 18

Safety valve 4 40 160 2 36 8 144 0 30,4 334,4 18

Exhaust fitting 4 50 200 8 144 32 576 0 77,6 853,6 18

Exhaust valve 4 100 400 8 144 32 576 0 97,6 1.073,6 18

Exhaust feed line 4 200 800 2 36 8 144 0 94,4 1.038,4 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power 
generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Electric harness 4 40 160 8 144 32 576 0 73,6 809,6 18

Assemblies 4 100 400 8 144 32 576 0 97,6 1.073,6 18

Metallic structure for the 
tank 4 200 800 8 144 32 576 0 137,6 1.513,6

18

Water tanks for Stage II 2.790 2.790 74 1.332 74 1.332 0 412,2 4.534,2 18

Tank 1 300 300 4 72 4 72 0 37,2 409,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
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Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power 
generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Peroxide storage tank 
Stage III 1.930 1.930 66 1.188 66 1.188 0 311,8 3.429,8

18

Tank 1 300 300 4 72 4 72 0 37,2 409,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Kerosene storage tank 
Stage III 1.630 1.630 42 756 42 756 0 238,6 2.624,6

18

Tank 1 140 140 4 72 4 72 0 21,2 233,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18

Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18

Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18

Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18

Metallic structure for the 
tank 1 60 60 4 72 4 72 0 13,2 145,2

18

Water tank for Landing 
Engine 2.790 2.790 74 1.332 74 1.332 0 412,2 4.534,2

18

Tank 1 300 300 4 72 4 72 0 37,2 409,2 18
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Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power 
generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Peroxide storage tank for 
RCS 1.930 1.930 66 1.188 66 1.188 0 311,8 3.429,8

18

Tank 1 300 300 4 72 4 72 0 37,2 409,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Test facility 54.500 54.500 816 14.688 816 14.688 0 6.918,8 76.106,8 18

Test facility storage 
containers 4.000 4.000 8 144 8 144 0 414,4 4.558,4

18

Test facility storage 
container 1 4.000 4.000 8 144 8 144 0 414,4 4.558,4

18

Fabrication facility at the 
test stand 50.000 50.000 800 14.400 800 14.400 0 6.440 70.840

18

Fabrication facility at the 
test stand 1 50.000 50.000 800 14.400 800 14.400 0 6.440 70.840

18

Test facility security 500 500 8 144 8 144 0 64,4 708,4
18

Test facility security 
equipment 1 500 500 8 144 8 144 0 64,4 708,4

18

Test stands and the 
hardware for the test 83.070 91.570 3.812 68.616 4.146 74.628 0 16.619,8182.817,8

18

Rocket Engine Test Stand 23.360 25.760 596 10.728 644 11.592 0 3.735,2 41.087,2 18

Metallic structure 1 5.000 5.000 160 2.880 160 2.880 0 788 8.668 18

Concrete structure 1 7.000 7.000 80 1.440 80 1.440 0 844 9.284 18

Crane 1 3.000 3.000 96 1.728 96 1.728 0 472,8 5.200,8 18

Electric jack lifter 1 360 360 8 144 8 144 0 50,4 554,4 18
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Power generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Electronic thrust cells 4 800 3.200 16 288 64 1.152 0 435,2 4.787,2 18

Signal convertor for the 
electronic thrust scales 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8

18

Thrust stand to rocket 
engine interface 1 300 300 32 576 32 576 0 87,6 963,6

18

Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18

Thunder strikes 
dischargers 1 200 200 12 216 12 216 0 41,6 457,6

18

Electric harness 1 600 600 16 288 16 288 0 88,8 976,8 18

Concrete hot exhaust 
gases deflector 1 4.000 4.000 144 2.592 144 2.592 0 659,2 7.251,2

18

Test stand storage tanks 23.380 27.550 1.428 25.704 1.602 28.836 0 5.638,6 62.024,6 18

Water tank to flood and 
spray the test stand 8.120 8.120 464 8.352 464 8.352 0 1.647,2 18.119,2

18

Tank 1 3.000 3.000 112 2.016 112 2.016 0 501,6 5.517,6 18

Fueling fitting 1 80 80 8 144 8 144 0 22,4 246,4 18

Fueling valve 1 200 200 8 144 8 144 0 34,4 378,4 18

Fueling feed line 1 100 100 8 144 8 144 0 24,4 268,4 18

Safety valve fitting 1 80 80 8 144 8 144 0 22,4 246,4 18

Safety valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Pressurizing fitting 1 80 80 8 144 8 144 0 22,4 246,4 18

Pressurizing valve 1 160 160 8 144 8 144 0 30,4 334,4 18

Presurizing feed line 1 200 200 8 144 8 144 0 34,4 378,4 18

Tank emptying fitting 1 80 80 8 144 8 144 0 22,4 246,4 18

Tank emptying valve 1 200 200 8 144 8 144 0 34,4 378,4 18

Tank emptying feed line 1 80 80 8 144 8 144 0 22,4 246,4 18

Exhaust fitting 1 200 200 8 144 8 144 0 34,4 378,4 18

Exhaust valve 1 400 400 8 144 8 144 0 54,4 598,4 18

Exhaust feed line 1 300 300 8 144 8 144 0 44,4 488,4 18

Feeding pump 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Exhaust spraying nozzles 1 300 300 32 576 32 576 0 87,6 963,6 18

Electric harness 1 60 60 8 144 8 144 0 20,4 224,4 18

Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18

Metallic structure for the 
tank 1 300 300 48 864 48 864 0 116,4 1.280,4

18

Concreate structure as a 
pad 1 800 800 96 1.728 96 1.728 0 252,8 2.780,8

18

Water tank for Stage I 3.490 7.660 170 3.060 344 6.192 0 1.385,2 15.237,2 18

Tank 4 400 1.600 4 72 16 288 0 188,8 2.076,8 18

Fueling fitting 4 40 160 2 36 8 144 0 30,4 334,4 18

Fueling valve 4 100 400 4 72 16 288 0 68,8 756,8 18

Fueling feed line 4 100 400 3 54 12 216 0 61,6 677,6 18

Safety valve fitting 4 20 80 1 18 4 72 0 15,2 167,2 18

Safety valve 4 40 160 2 36 8 144 0 30,4 334,4 18

Exhaust fitting 4 50 200 8 144 32 576 0 77,6 853,6 18

Exhaust valve 4 100 400 8 144 32 576 0 97,6 1.073,6 18

Exhaust feed line 4 200 800 2 36 8 144 0 94,4 1.038,4 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
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Exhaust pump power 
generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Electric harness 4 40 160 8 144 32 576 0 73,6 809,6 18

Assemblies 4 100 400 8 144 32 576 0 97,6 1.073,6 18

Metallic structure for the 
tank 4 200 800 8 144 32 576 0 137,6 1.513,6

18

Concreate structure as a 
pad 1 600 600 96 1.728 96 1.728 0 232,8 2.560,8

18

Water tank for Stage II 3.190 3.190 170 3.060 170 3.060 0 625 6.875 18

Tank 1 400 400 4 72 4 72 0 47,2 519,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power 
generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Concreate structure as a 
pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8

18

Peroxide storage tank 
Stage III 2.330 2.330 162 2.916 162 2.916 0 524,6 5.770,6

18

Tank 1 400 400 4 72 4 72 0 47,2 519,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Concreate structure as a 
pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8

18

Kerosene storage tank 
Stage III 1.830 1.830 138 2.484 138 2.484 0 431,4 4.745,4

18

Tank 1 140 140 4 72 4 72 0 21,2 233,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
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Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18

Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18

Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18

Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18

Metallic structure for the 
tank 1 60 60 4 72 4 72 0 13,2 145,2

18

Concreate structure as a 
pad 1 200 200 96 1.728 96 1.728 0 192,8 2.120,8

18

Water tank for Landing 
Engine 2.190 2.190 162 2.916 162 2.916 0 510,6 5.616,6

18

Tank 1 400 400 4 72 4 72 0 47,2 519,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Concreate structure as a 
pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8

18

Peroxide storage tank for 
RCS 2.230 2.230 162 2.916 162 2.916 0 514,6 5.660,6

18

Tank 1 400 400 4 72 4 72 0 47,2 519,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4

18

Concreate structure as a 
pad 1 200 200 96 1.728 96 1.728 0 192,8 2.120,8

18

Dynamic Test Stand 17.360 17.720 304 5.472 312 5.616 0 2.333,6 25.669,6 18

Metallic structure 1 8.000 8.000 160 2.880 160 2.880 0 1.088 11.968 18
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Electric jack lifter 2 360 720 8 144 16 288 0 100,8 1.108,8 18

Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18

Thunder strikes 
dischargers 1 300 300 12 216 12 216 0 51,6 567,6

18

Electric harness 1 600 600 16 288 16 288 0 88,8 976,8 18

Concreate pad 1 8.000 8.000 100 1.800 100 1.800 0 980 10.780 18

Rocket engines 18.970 20.540 1.484 26.712 1.588 28.584 0 4.912,4 54.036,4 18

Rocket engine for Stage I 6.600 6.600 254 4.572 254 4.572 0 1.117,2 12.289,2 18

Central body and exterior 
ring 1 1.400 1.400 64 1.152 64 1.152 0 255,2 2.807,2

18

Top cover 1 200 200 16 288 16 288 0 48,8 536,8 18

Injector head 1 600 600 24 432 24 432 0 103,2 1.135,2 18

Propellant line between the 
injector head and the main 
valve

1 120 120 16 288 16 288 0 40,8 448,8
18

Main propellant valves 1 1.400 1.400 24 432 24 432 0 183,2 2.015,2
18

Pneumatic actuators 
valves 1 900 900 16 288 16 288 0 118,8 1.306,8

18

Pneumatic actuators feed 
lines 1 80 80 16 288 16 288 0 36,8 404,8

18

Battery for the pneumatic 
system valves 1 100 100 8 144 8 144 0 24,4 268,4

18

Fittings 1 200 200 8 144 8 144 0 34,4 378,4 18

Electric harness 1 100 100 8 144 8 144 0 24,4 268,4 18

Assemblies 1 1.500 1.500 54 972 54 972 0 247,2 2.719,2 18

Rocket engine for Stage II 4.560 4.560 202 3.636 202 3.636 0 819,6 9.015,6 18

Central body and exterior 
ring 1 900 900 48 864 48 864 0 176,4 1.940,4

18

Top cover 1 140 140 12 216 12 216 0 35,6 391,6 18

Injector head 1 380 380 18 324 18 324 0 70,4 774,4 18

Propellant line between the 
injector head and the main 
valve

1 80 80 14 252 14 252 0 33,2 365,2
18

Main propellant valves 1 900 900 20 360 20 360 0 126 1.386 18

Pneumatic actuators 
valves 1 600 600 12 216 12 216 0 81,6 897,6

18

Pneumatic actuators feed 
lines 1 60 60 12 216 12 216 0 27,6 303,6

18

Battery for the pneumatic 
system valves 1 80 80 6 108 6 108 0 18,8 206,8

18

Fittings 1 140 140 6 108 6 108 0 24,8 272,8 18

Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18

Assemblies 1 1.200 1.200 48 864 48 864 0 206,4 2.270,4 18

Rocket engine for Stage III 3.180 3.180 194 3.492 194 3.492 0 667,2 7.339,2 18

Chamber and nozzle 1 1.200 1.200 64 1.152 64 1.152 0 235,2 2.587,2 18

Top cover 1 100 100 12 216 12 216 0 31,6 347,6 18

Injector head 1 400 400 24 432 24 432 0 83,2 915,2 18

Peroxide feed line between 
the injector head and the 
main valve

1 80 80 6 108 6 108 0 18,8 206,8
18

Kerosene feed line 
between the injector head 
and the main valve

1 60 60 6 108 6 108 0 16,8 184,8
18
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Main Peroxide valve 1 200 200 8 144 8 144 0 34,4 378,4 18

Main Kerosene valve 1 100 100 6 108 6 108 0 20,8 228,8 18

Peroxide feed line between 
the main valve and the 
tank exhaust

1 80 80 6 108 6 108 0 18,8 206,8
18

Kerosene feed line 
between the main valve 
and the tank exhaust

1 60 60 4 72 4 72 0 13,2 145,2
18

Fittings 1 100 100 12 216 12 216 0 31,6 347,6 18

Battery for the valves 1 100 100 4 72 4 72 0 17,2 189,2 18

Electric harness 1 100 100 6 108 6 108 0 20,8 228,8 18

Assemblies 1 600 600 36 648 36 648 0 124,8 1.372,8 18

Landing engine 3.880 3.880 768 13.824 768 13.824 0 1.770,4 19.474,4 18

Central body and exterior 
ring 1 700 700 200 3.600 200 3.600 0 430 4.730

18

Top cover 1 120 120 60 1.080 60 1.080 0 120 1.320 18

Injector head 1 280 280 100 1.800 100 1.800 0 208 2.288 18

Propellant line between the 
injector head and the main 
valve

1 60 60 32 576 32 576 0 63,6 699,6
18

Main propellant valves 1 800 800 200 3.600 200 3.600 0 440 4.840 18

Pneumatic actuators 
valves 1 600 600 40 720 40 720 0 132 1.452

18

Pneumatic actuators feed 
lines 1 60 60 40 720 40 720 0 78 858

18

Battery for the pneumatic 
system valves 1 80 80 8 144 8 144 0 22,4 246,4

18

Fittings 1 120 120 32 576 32 576 0 69,6 765,6 18

Electric harness 1 60 60 32 576 32 576 0 63,6 699,6 18

Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

Stage I and II RCS System 750 2.320 66 1.188 170 3.060 0 538 5.918 18

RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18

RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18

RCS containers 2 140 280 16 288 32 576 0 85,6 941,6 18

Battery for the solenoid 
valves 1 100 100 8 144 8 144 0 24,4 268,4

18

Fittings 1 100 100 2 36 2 36 0 13,6 149,6 18

Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18

Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18

WP5 - Ground Testing 43.500 134.400 956 16.128 3.208 57.744 2.500 19.464,4214.108,4 18

Ground tests approvals 5.400 5.400 48 864 48 864 0 626,4 6.890,4 18

Approval for the  rocket 
engine tests 2.700 2.700 24 432 24 432 0 313,2 3.445,2

18

Firefighters/medical 
services/insurance 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4

18

Police 1 200 200 8 144 8 144 0 34,4 378,4 18

Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Approval for the 
propellants tanks tests 2.700 2.700 24 432 24 432 0 313,2 3.445,2

18

Firefighters/medical 
services/insurance 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4

18
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Police 1 200 200 8 144 8 144 0 34,4 378,4 18

Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Stage I, water tank tests 1.000 1.500 24 162 40 720 0 222 2.442 18

Operational pressure test 2 500 1.000 16 18 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

Stage II, water tank tests 1.000 1.500 24 162 40 720 0 222 2.442 18

Operational pressure test 2 500 1.000 16 18 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

Stage III, peroxide tank 
tests 1.000 1.500 24 432 40 720 0 222 2.442

18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

Stage III, Kerosene tank 
tests 1.000 1.500 24 432 40 720 0 222 2.442

18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

Landing engine water tank 
tests 1.000 1.500 24 432 40 720 0 222 2.442

18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

RCS tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4

18

Stage I, rocket engine tests 2.500 9.000 48 864 160 2.880 0 1.188 13.068 18

Engine automation test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Rocket engine thrust test 4 2.000 8.000 32 576 128 2.304 0 1.030,4 11.334,4 18

Stage II, rocket engine 
tests 1.500 7.000 36 648 168 3.024 0 1.002,4 11.026,4

18

Engine automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Rocket engine thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18

Stage III, rocket engine 
tests 1.500 7.000 36 648 168 3.024 0 1.002,4 11.026,4

18

Engine automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Rocket engine thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18

Landing engine tests 1.500 7.000 36 648 168 3.024 0 1.002,4 11.026,4 18

Engine automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Rocket engine thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18

Stage I and II RCS tests 1.500 7.000 36 648 168 3.024 0 1.002,4 11.026,4 18

RCS automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

RCS thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18

Stage I, VTOL tests 6.000 32.000 80 1.440 416 7.488 0 3.948,8 43.436,8 18

Functionality test 2 1.000 2.000 16 288 32 576 0 257,6 2.833,6 18

Low altitude flight tests 6 5.000 30.000 64 1.152 384 6.912 0 3.691,2 40.603,2 18

EMC compatibility avionics 
tests 2.000 3.500 40 720 72 1.296 0 479,6 5.275,6

18
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All launcher systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18

All ground station stations 1 500 500 8 144 8 144 0 64,4 708,4 18

Payload-launcher 
compatibility 2 500 1.000 8 144 16 288 0 128,8 1.416,8

18

RF reach environment 
avionics tests 2.000 4.000 40 720 80 1.440 0 544 5.984

18

All launcher systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18

All ground station stations 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Payload-launcher 
compatibility 2 500 1.000 8 144 16 288 0 128,8 1.416,8

18

Long range avionics test 4.000 8.000 32 36 64 1.152 2.500 1.165,2 12.817,2 18

Ground tests for all 
systems 2 1.000 2.000 24 18 48 864 500 336,4 3.700,4

18

Airborne tests for all 
systems 2 3.000 6.000 8 18 16 288 2.000 828,8 9.116,8

18

Temperature tests for all 
systems 2.600 13.000 64 1.152 320 5.760 0 1.876 20.636

18

Mechanical systems high 
temperature 5 800 4.000 16 288 80 1.440 0 544 5.984

18

Mechanical systems low 
temperature 5 500 2.500 16 288 80 1.440 0 394 4.334

18

Avionics systems high 
temperature 5 800 4.000 16 288 80 1.440 0 544 5.984

18

Avionics systems low 
temperature 5 500 2.500 16 288 80 1.440 0 394 4.334

18

Vacuum tests for all 
systems 1.500 5.000 16 288 48 864 0 586,4 6.450,4

18

Relevant mechanical 
systems 2 500 1.000 8 144 16 288 0 128,8 1.416,8

18

Avionics systems 4 1.000 4.000 8 144 32 576 0 457,6 5.033,6 18

Interstages tests 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Separation tests under 
load 2 500 1.000 8 144 16 288 0 128,8 1.416,8

18

Fairing tests 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Fairing separation under 
load 2 500 1.000 8 144 16 288 0 128,8 1.416,8

18

Payload separation tests 1.000 2.000 8 144 16 288 0 228,8 2.516,8 18

Payload separation under 
load 2 1.000 2.000 8 144 16 288 0 228,8 2.516,8

18

Mechanical tests 2.000 12.000 140 2.520 904 16.272 0 2.827,2 31.099,2 18

All mechanical 
components 8 1.000 8.000 80 1.440 640 11.520 0 1.952 21.472

18

Launcher-payload interface 2 500 1.000 24 432 48 864 0 186,4 2.050,4 18

Avionics systems 6 500 3.000 36 648 216 3.888 0 688,8 7.576,8 18

Software testing 1.500 1.500 136 2.448 136 2.448 0 394,8 4.342,8 18

Static testing 1 500 500 36 648 36 648 0 114,8 1.262,8 18

Hardware integrated 
testing 1 500 500 64 1.152 64 1.152 0 165,2 1.817,2

18

Debugging 1 500 500 36 648 36 648 0 114,8 1.262,8 18

WP10 - Machinery 90.000 90.000 160 2.880 160 2.880 600 9.348 102.828 18

Auto crane 1 22.000 22.000 16 288 16 288 100 2.238,8 24.626,8 18

50mm lathe 1 12.000 12.000 32 576 32 576 100 1.267,6 13.943,6 18
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Milling machine 1 12.000 12.000 32 576 32 576 100 1.267,6 13.943,6 18

Autovehicle utility 1 12.000 12.000 8 144 8 144 100 1.224,4 13.468,4 18

Truck 1 22.000 22.000 8 144 8 144 100 2.224,4 24.468,4 18

Various shop tools, 
equipment, computers, etc 1 10.000 10.000 64 1.152 64 1.152 100 1.125,2 12.377,2

18

WP2 - Product Assurance 0 0 98 1.764 98 1.764 0 176,4 1.940,4 18

Documents 0 0 98 1.764 98 1.764 0 176,4 1.940,4 18

Non Conformance Reports 
(NCR) 1 0 0 48 864 48 864 0 86,4 950,4

18

Product Assurance (PA) 
plan 1 0 0 18 324 18 324 0 32,4 356,4

18

Safety procedures 1 0 0 32 576 32 576 0 57,6 633,6 18

WP3 - Management and 
Reporting 0 0 114 2.052 114 2.052 0 205,2 2.257,2

18

Documents 0 0 114 2.052 114 2.052 0 205,2 2.257,2 18

Inventory Record 1 0 0 48 864 48 864 0 86,4 950,4 18

Work Break down 
Structure (WBS) 1 0 0 48 864 48 864 0 86,4 950,4

18

Progress Report 1 0 0 18 324 18 324 0 32,4 356,4 18

WP-8 Public Relation 0 0 60 18 60 1.080 300 138 1.518 18

Public relation actions 1 0 0 60 18 60 1.080 300 138 1.518 18

WP-9 Marketing 0 0 240 4.320 240 4.320 700 502 5.522 18

Launcher sales 1 0 0 140 2.520 140 2.520 200 272 2.992 18

Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18

TRR - Test Readiness Review 29.100 58.200 1.242 22.356 1.640 29.520 2.100 8.982 98.802 18

WP1 - System Engineering 0 0 420 7.560 420 7.560 0 756 8.316 18

Documents 0 0 420 7.560 420 7.560 0 756 8.316 18

Operations plan and 
procedures 1 0 0 48 864 48 864 0 86,4 950,4

18

Interface control document 1 0 0 48 864 48 864 0 86,4 950,4 18

EcoRocket equipments 
Design, Development and 
Verification Plan

1 0 0 180 3.240 180 3.240 0 324 3.564
18

EcoRocket Equipment Test 
Report 1 0 0 64 1.152 64 1.152 0 115,2 1.267,2

18

EcoRocket Equipment 
Design Report 1 0 0 80 1.440 80 1.440 0 144 1.584

18

WP6 - Flight Tests Preparation 24.100 48.200 198 3.564 396 7.128 1.100 5.642,8 62.070,8 18

Equipment and launch site 
rental 19.000 38.000 48 864 96 1.728 400 4.012,8 44.140,8

18

Ship rental 2 14.000 28.000 16 288 32 576 300 2.887,6 31.763,6 18

Equipments rental (trucks, 
other gear, etc) 2 5.000 10.000 32 576 64 1.152 100 1.125,2 12.377,2

18

Launch approval 5.100 10.200 150 2.700 300 5.400 700 1.630 17.930 18

ROMATSA approval 2 200 400 46 828 92 1.656 100 215,6 2.371,6 18

ROAF approval 2 200 400 32 576 64 1.152 100 165,2 1.817,2 18

Navy approval 2 200 400 32 576 64 1.152 100 165,2 1.817,2 18

ANCOM approval 2 500 1.000 32 576 64 1.152 100 225,2 2.477,2 18
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Firefighters/medical 
services/insurance 2 4.000 8.000 8 144 16 288 300 858,8 9.446,8

18

WP7 - EcoRocket Launch 5.000 10.000 200 3.600 400 7.200 0 1.720 18.920 18

Miscelaneous for the 
EcoRocket launch, 
excluding the expenses 
listed above

2 5.000 10.000 200 3.600 400 7.200 0 1.720 18.920

18

WP2 - Product Assurance 0 0 42 756 42 756 0 75,6 831,6 18

Documents 0 0 42 756 42 756 0 75,6 831,6 18

Non Conformance Reports 
(NCR) 1 0 0 18 324 18 324 0 32,4 356,4

18

EcoRocket launch Post-
Flight Report 1 0 0 24 432 24 432 0 43,2 475,2

18

WP3 - Management and 
Reporting 0 0 82 1.476 82 1.476 0 147,6 1.623,6

18

Documents 0 0 82 1.476 82 1.476 0 147,6 1.623,6 18

Inventory Record 1 0 0 24 432 24 432 0 43,2 475,2 18

Work Break down 
Structure (WBS) 1 0 0 24 432 24 432 0 43,2 475,2

18

Review Data Package 1 0 0 18 324 18 324 0 32,4 356,4 18

Progress Report 1 0 0 16 288 16 288 0 28,8 316,8 18

WP-8 Public Relation 0 0 60 1.080 60 1.080 300 138 1.518 18

Public relation actions 1 0 0 60 1.080 60 1.080 300 138 1.518 18

WP-9 Marketing 0 0 240 4.320 240 4.320 700 502 5.522 18

Launcher sales 1 0 0 140 2.520 140 2.520 200 272 2.992 18

Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18

PFR - Post-Flight Review 0 0 332 5.976 332 5.976 2.500 847,6 9.323,6 18

WP-8 Public Relation 0 0 60 1.080 60 1.080 500 158 1.738 18

Public relation actions 1 0 0 60 1.080 60 1.080 500 158 1.738 18

WP-9 Marketing 0 0 240 4.320 240 4.320 2.000 632 6.952 18

Launcher sales 1 0 0 140 2.520 140 2.520 1.000 352 3.872 18

Fund raising 1 0 0 100 1.800 100 1.800 1.000 280 3.080 18

WP3 - Management and 
Reporting 0 0 32 576 32 576 0 57,6 633,6

18

Documents 0 0 32 576 32 576 0 57,6 633,6 18

Final Report 1 0 0 32 576 32 576 0 57,6 633,6 18
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Appendix 2 
EcoRocket Demonstrator launch cost, expendable 

Launch vehicle and infrastructure 
development tasks

Total 
nece-
ssary 
units

Materials 
cost/unit 

($)

Materials 
total 

cost ($)

Man/ 
hours/ 

unit

Work / 
unit  
($)

Man/ 
hours 
total

Work 
total 
($)

Travel 
($)

OH.  
($)

Total 
budget     

($)

TOTAL 117.680 126.620 2.795 49.824 3.184 57.312 4.250 18.818 207.000
PDR - Design Review 0 0 194 3.492 194 3.492 700 419,2 4.611,2 18
WP-1 - System engineering 0 0 36 648 36 648 100 74,8 822,8 18
Documents 0 0 36 648 36 648 100 74,8 822,8 18
Operation plan and procedures 1 0 0 12 216 12 216 0 21,6 237,6 18
Interface control document 1 0 0 12 216 12 216 0 21,6 237,6 18
Flight Authority Safety Data 
Package 1 0 0 12 216 12 216 100 31,6 347,6 18
WP2 - Product Assurance 0 0 28 504 28 504 0 50,4 554,4 18
Documents 0 0 28 504 28 504 0 50,4 554,4 18
Product Assurance Plan 1 0 0 8 144 8 144 0 14,4 158,4 18
FMECA Worksheet 1 0 0 8 144 8 144 0 14,4 158,4 18
Non Conformance Reports 1 0 0 12 216 12 216 0 21,6 237,6 18
WP3 - Management and Reporting 0 0 50 900 50 900 0 90 990 18
Documents 0 0 50 900 50 900 0 90 990 18
Inventory Record 1 0 0 12 216 12 216 0 21,6 237,6 18
Work Breakdown Structure 1 0 0 12 216 12 216 0 21,6 237,6 18
Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18
Minutes of Meeting 1 0 0 18 324 18 324 0 32,4 356,4 18
WP4 - Dependability Assurance 
and Safety 0 0 20 360 20 360 0 36 396 18
Documents 0 0 20 360 20 360 0 36 396 18
Safety procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
Test Range Authority Safety Data 
Package 1 0 0 12 216 12 216 0 21,6 237,6 18
WP-8 Public Relation 0 0 12 216 12 216 200 41,6 457,6 18
Public relation actions 1 0 0 12 216 12 216 200 41,6 457,6 18
WP-9 Marketing 0 0 48 864 48 864 400 126,4 1.390,4 18
Launcher sales 1 0 0 24 432 24 432 200 63,2 695,2 18
Fund raising 1 0 0 24 432 24 432 200 63,2 695,2 18
HRR - Hardware Readiness Review 88.580 97.520 2.073 36.828 2.462 44.316 700 14.253,6156.789,618
WP1 - System Engineering 0 0 56 1.008 56 1.008 0 100,8 1.108,8 18
Documents 0 0 56 1.008 56 1.008 0 100,8 1.108,8 18
Operations plan and procedures 1 0 0 16 288 16 288 0 28,8 316,8 18
Interface control document 1 0 0 8 144 8 144 0 14,4 158,4 18
EcoRocket Equipment Test 
Report 1 0 0 24 432 24 432 0 43,2 475,2 18
Flight Authority Safety Data 
Package 1 0 0 8 144 8 144 0 14,4 158,4 18
WP4 - Procurement and Manufacturing 72.380 80.320 1.645 29.520 2.002 36.036 0 11.635,6125.136 18
Propulsion 18.970 20.540 461 8.298 524 9.432 0 2.997,232.969,2 18
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Stage I Main Engine 6.600 6.600 114 2.052 114 2.052 0 865,2 9.517,2 18
Rocket engine 6.600 6.600 114 2.052 114 2.052 0 865,2 9.517,2 18
Central body and exterior ring 1 1.400 1.400 24 432 24 432 0 183,2 2.015,2 18
Top cover 1 200 200 6 108 6 108 0 30,8 338,8 18
Injector head 1 600 600 12 216 12 216 0 81,6 897,6 18
Propellant line between the 
injector head and the main valve 1 120 120 8 144 8 144 0 26,4 290,4 18
Main propellant valves 1 1.400 1.400 8 144 8 144 0 154,4 1.698,4 18
Pneumatic actuators valves 1 900 900 8 144 8 144 0 104,4 1.148,4 18
Pneumatic actuators feed lines 1 80 80 8 144 8 144 0 22,4 246,4 18
Battery for the pneumatic system 
valves 1 100 100 2 36 2 36 0 13,6 149,6 18
Fittings 1 200 200 6 108 6 108 0 30,8 338,8 18
Electric harness 1 100 100 8 144 8 144 0 24,4 268,4 18
Assemblies 1 1.500 1.500 24 432 24 432 0 193,2 2.125,2 18
Stage II Main Engine 4.560 4.560 106 1.908 106 1.908 0 646,8 7.114,8 18
Rocket engine 4.560 4.560 106 1.908 106 1.908 0 646,8 7.114,8 18
Central body and exterior ring 1 900 900 24 432 24 432 0 133,2 1.465,2 18
Top cover 1 140 140 6 108 6 108 0 24,8 272,8 18
Injector head 1 380 380 16 288 16 288 0 66,8 734,8 18
Propellant line between the 
injector head and the main valve 1 80 80 6 108 6 108 0 18,8 206,8 18
Main propellant valves 1 900 900 6 108 6 108 0 100,8 1.108,8 18
Pneumatic actuators valves 1 600 600 6 108 6 108 0 70,8 778,8 18
Pneumatic actuators feed lines 1 60 60 4 72 4 72 0 13,2 145,2 18
Battery for the pneumatic system 
valves 1 80 80 4 72 4 72 0 15,2 167,2 18
Fittings 1 140 140 4 72 4 72 0 21,2 233,2 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Assemblies 1 1.200 1.200 24 432 24 432 0 163,2 1.795,2 18
Stage III Main Engine 3.180 3.180 103 1.854 103 1.854 0 503,4 5.537,4 18
Rocket engine 3.180 3.180 103 1.854 103 1.854 0 503,4 5.537,4 18
Chamber and nozzle 1 1.200 1.200 32 576 32 576 0 177,6 1.953,6 18
Top cover 1 100 100 6 108 6 108 0 20,8 228,8 18
Injector head 1 400 400 12 216 12 216 0 61,6 677,6 18
Peroxide feed line between the 
injector head and the main valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Kerosene feed line between the 
injector head and the main valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Main Peroxide valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Main Kerosene valve 1 100 100 3 54 3 54 0 15,4 169,4 18
Peroxide feed line between the 
main valve and the tank exhaust 1 80 80 3 54 3 54 0 13,4 147,4 18
Kerosene feed line between the 
main valve and the tank exhaust 1 60 60 2 36 2 36 0 9,6 105,6 18
Fittings 1 100 100 4 72 4 72 0 17,2 189,2 18
Battery for the valves 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 100 100 3 54 3 54 0 15,4 169,4 18
Assemblies 1 600 600 24 432 24 432 0 103,2 1.135,2 18
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Stage I Landing Engine 3.880 3.880 101 1.818 101 1.818 0 569,8 6.267,8 18
Rocket engine 3.880 3.880 101 1.818 101 1.818 0 569,8 6.267,8 18
Central body and exterior ring 1 700 700 24 432 24 432 0 113,2 1.245,2 18
Top cover 1 120 120 6 108 6 108 0 22,8 250,8 18
Injector head 1 280 280 12 216 12 216 0 49,6 545,6 18
Propellant line between the 
injector head and the main valve 1 60 60 8 144 8 144 0 20,4 224,4 18
Main propellant valves 1 800 800 6 108 6 108 0 90,8 998,8 18
Pneumatic actuators valves 1 600 600 6 108 6 108 0 70,8 778,8 18
Pneumatic actuators feed lines 1 60 60 6 108 6 108 0 16,8 184,8 18
Battery for the pneumatic system 
valves 1 80 80 3 54 3 54 0 13,4 147,4 18
Fittings 1 120 120 3 54 3 54 0 17,4 191,4 18
Electric harness 1 60 60 3 54 3 54 0 11,4 125,4 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Stage I and II RCS System 750 2.320 37 666 100 1.800 0 412 4.532 18
RCS engines 12 80 960 3 54 36 648 0 160,8 1.768,8 18
RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18
RCS containers 2 140 280 8 144 16 288 0 56,8 624,8 18
Battery for the solenoid valves 1 100 100 4 72 4 72 0 17,2 189,2 18
Fittings 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Assemblies 1 200 200 12 216 12 216 0 41,6 457,6 18
Propellants tanks 22.970 23.870 516 9.288 562 10.116 0 3.398,637.384,6 18
Stage I Main Tank 8.800 9.100 95 1.710 103 1.854 0 1.095,412.049,4 18
Main Water Tank 5.800 6.100 91 1.638 99 1.782 0 788,2 8.670,2 18
Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18
Cylinder 1 2.000 2.000 16 288 16 288 0 228,8 2.516,8 18
Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18
Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18
Tank emptying feed line 1 50 50 1 18 1 18 0 6,8 74,8 18
Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Assemblies 1 2.000 2.000 24 432 24 432 0 243,2 2.675,2 18
Water and destabilizer 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Water and destabilizer 1 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Stage II Main Water Tank 5.190 5.390 95 1.710 103 1.854 0 724,4 7.968,4 18
Main Water Tank 4.190 4.390 91 1.638 99 1.782 0 617,2 6.789,2 18
Enclosures 2 200 400 8 144 16 288 0 68,8 756,8 18
Cylinder 1 1.200 1.200 16 288 16 288 0 148,8 1.636,8 18
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Fueling fitting 1 160 160 6 108 6 108 0 26,8 294,8 18
Fueling valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Fueling feed line 1 140 140 4 72 4 72 0 21,2 233,2 18
Safety valve fitting 1 60 60 2 36 2 36 0 9,6 105,6 18
Safety valve 1 30 30 2 36 2 36 0 6,6 72,6 18
Pressurizing fitting 1 60 60 4 72 4 72 0 13,2 145,2 18
Pressurizing valve 1 160 160 4 72 4 72 0 23,2 255,2 18
Presurizing feed line 1 160 160 2 36 2 36 0 19,6 215,6 18
Tank emptying fitting 1 40 40 3 54 3 54 0 9,4 103,4 18
Tank emptying valve 1 160 160 3 54 3 54 0 21,4 235,4 18
Tank emptying feed line 1 40 40 1 18 1 18 0 5,8 63,8 18
Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 60 60 6 108 6 108 0 16,8 184,8 18
Assemblies 1 1.600 1.600 24 432 24 432 0 203,2 2.235,2 18
Water and destabilizer 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Water and destabilizer 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Stage III Main Tanks 4.980 5.180 174 3.132 188 3.384 0 856,4 9.420,4 18
Peroxide Tank 2.030 2.130 91 1.638 99 1.782 0 391,2 4.303,2 18
Enclosures 2 100 200 8 144 16 288 0 48,8 536,8 18
Cylinder 1 300 300 16 288 16 288 0 58,8 646,8 18
Fueling fitting 1 80 80 6 108 6 108 0 18,8 206,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18
Pressurizing valve 1 120 120 4 72 4 72 0 19,2 211,2 18
Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 80 80 3 54 3 54 0 13,4 147,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Peroxide 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Peroxide 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Kerosene Tank 1.750 1.850 75 1.350 81 1.458 0 330,8 3.638,8 18
Enclosures 2 100 200 6 108 12 216 0 41,6 457,6 18
Cylinder 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18
Pressurizing valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18
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Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Kerosene 200 200 4 72 4 72 0 27,2 299,2 18
Kerosene 1 200 200 4 72 4 72 0 27,2 299,2 18
Landing Engine Tank 2.100 2.220 71 1.278 79 1.422 0 364,2 4.006,2 18
Water Tank 1.600 1.720 67 1.206 75 1.350 0 307 3.377 18
Enclosures 2 120 240 8 144 16 288 0 52,8 580,8 18
Cylinder 1 100 100 2 36 2 36 0 13,6 149,6 18
Fueling fitting 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 100 100 4 72 4 72 0 17,2 189,2 18
Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18
Safety valve 1 30 30 2 36 2 36 0 6,6 72,6 18
Pressurizing fitting 1 30 30 3 54 3 54 0 8,4 92,4 18
Pressurizing valve 1 120 120 3 54 3 54 0 17,4 191,4 18
Presurizing feed line 1 120 120 2 36 2 36 0 15,6 171,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 80 80 3 54 3 54 0 13,4 147,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 60 60 2 36 2 36 0 9,6 105,6 18
Electric harness 1 20 20 6 108 6 108 0 12,8 140,8 18
Assemblies 1 600 600 18 324 18 324 0 92,4 1.016,4 18
Water and destabilizer 500 500 4 72 4 72 0 57,2 629,2 18
Water and destabilizer 1 500 500 4 72 4 72 0 57,2 629,2 18
Stage I and II RCS System 
Engine Tank 1.900 1.980 81 1.458 89 1.602 0 358,2 3.940,2 18
Peroxide Tank 1.400 1.480 77 1.386 85 1.530 0 301 3.311 18
Enclosures 2 80 160 8 144 16 288 0 44,8 492,8 18
Cylinder 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18
Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 30 30 2 36 2 36 0 6,6 72,6 18
Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18
Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18
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Peroxide 500 500 4 72 4 72 0 57,2 629,2 18
Peroxide 1 500 500 4 72 4 72 0 57,2 629,2 18
Interstage, fairing, stabilizers and 
recovery 11.620 14.210 392 7.056 584 10.512 0 2.472,227.194,2 18
Interstage T1-T2 2.160 2.660 63 1.134 69 1.242 0 390,2 4.292,2 18
Interstage 2.160 2.660 63 1.134 69 1.242 0 390,2 4.292,2 18
Interstage airframe 1 400 400 8 144 8 144 0 54,4 598,4 18

Pneumatic pistons for separation 2 500 1.000 6 108 12 216 0 121,6 1.337,6
18

Electrovalve for the pneumatic 
system 1 300 300 6 108 6 108 0 40,8 448,8

18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
High pressure bottle 1 200 200 4 72 4 72 0 27,2 299,2 18
Feed lines 1 80 80 4 72 4 72 0 15,2 167,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18
Interstage T2-T3 1.860 2.060 59 1.062 65 1.170 0 323 3.553 18
Interstage 1.860 2.060 59 1.062 65 1.170 0 323 3.553 18
Interstage airframe 1 400 400 6 108 6 108 0 50,8 558,8 18
Pneumatic pistons for separation 2 200 400 6 108 12 216 0 61,6 677,6 18
Electrovalve for the pneumatic 
system 1 300 300 4 72 4 72 0 37,2 409,2 18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
High pressure bottle 1 200 200 4 72 4 72 0 27,2 299,2 18
Feed lines 1 80 80 4 72 4 72 0 15,2 167,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18
Fairing 3.620 4.220 148 2.664 202 3.636 0 785,6 8.641,6 18
Fairing 2.020 2.320 79 1.422 109 1.962 0 428,2 4.710,2 18
Fairing 1 400 400 12 216 12 216 0 61,6 677,6 18
Pneumatic pistons for separation 4 100 400 10 180 40 720 0 112 1.232 18
Electrovane for the pneumatic 
system 1 200 200 4 72 4 72 0 27,2 299,2 18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
High pressure bottle 1 160 160 4 72 4 72 0 23,2 255,2 18
Feed lines 1 80 80 4 72 4 72 0 15,2 167,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Air conditioning system 1 400 400 2 36 2 36 0 43,6 479,6 18
Assemblies 1 400 400 32 576 32 576 0 97,6 1.073,6 18
Payload to launcher interface 1.600 1.900 69 1.242 93 1.674 0 357,4 3.931,4 18
Aluminium structure 1 400 400 16 288 16 288 0 68,8 756,8 18
Pneumatic pistons for separation 4 100 400 8 144 32 576 0 97,6 1.073,6 18
Electrovane for the pneumatic 
system 1 200 200 4 72 4 72 0 27,2 299,2 18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
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High pressure bottle 1 160 160 4 72 4 72 0 23,2 255,2 18
Feed lines 1 60 60 4 72 4 72 0 13,2 145,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18
Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18
Stage 1 Stabilizers 250 1.000 24 432 96 1.728 0 272,8 3.000,8 18
Stabilizers 4 200 800 12 216 48 864 0 166,4 1.830,4 18
Assemblies 4 50 200 12 216 48 864 0 106,4 1.170,4 18
Stage 2 Stabilizers 180 720 18 324 72 1.296 0 201,6 2.217,6 18
Stabilizers 4 140 560 10 180 40 720 0 128 1.408 18
Assemblies 4 40 160 8 144 32 576 0 73,6 809,6 18
Stage 1 Recovery System 2.280 2.280 42 756 42 756 0 303,6 3.339,6 18
Drogue parachute 1 1.600 1.600 6 108 6 108 0 170,8 1.878,8 18
Drogue parachute container 1 180 180 6 108 6 108 0 28,8 316,8 18
Drogue parachute deployment 
system 1 300 300 12 216 12 216 0 51,6 567,6 18
Drogue parachute integration 1 200 200 18 324 18 324 0 52,4 576,4 18
Stage 2 Recovery System 1.270 1.270 38 684 38 684 0 195,4 2.149,4 18
Drogue parachute 1 800 800 4 72 4 72 0 87,2 959,2 18
Drogue parachute container 1 120 120 4 72 4 72 0 19,2 211,2 18
Drogue parachute deployment 
system 1 200 200 12 216 12 216 0 41,6 457,6 18
Drogue integration 1 150 150 18 324 18 324 0 47,4 521,4 18
Avionics 18.120 21.000 252 4.446 308 5.544 0 2.654,426.342,8 18
Stage I 2.880 4.180 36 648 56 1.008 0 518,8 5.706,8 18
Sensors 1.800 1.980 26 468 34 612 0 259,2 2.851,2 18
Temperature sensors 1.460 1.580 14 252 20 360 0 194 2.134 18
Water tank on top 1 40 40 2 36 2 36 0 7,6 83,6 18
Water tank in the liquid 1 40 40 2 36 2 36 0 7,6 83,6 18
Water tank at the bottom 1 40 40 2 36 2 36 0 7,6 83,6 18
Rocket engine 4 40 160 2 36 8 144 0 30,4 334,4 18
DAQ 1 1.200 1.200 2 36 2 36 0 123,6 1.359,6 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 340 400 12 216 14 252 0 65,2 717,2 18
Water tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Water tank in the liquid 1 60 60 2 36 2 36 0 9,6 105,6 18
Water tank at the bottom 1 60 60 2 36 2 36 0 9,6 105,6 18
Rocket engine 2 60 120 2 36 4 72 0 19,2 211,2 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Rx/Tx video 1.080 2.200 10 180 22 396 0 259,6 2.855,6 18
Cameras 3 140 420 4 72 12 216 0 63,6 699,6 18
Battery 2 40 80 2 36 4 72 0 15,2 167,2 18
Antennae 2 800 1.600 2 36 4 72 0 167,2 1.839,2 18
Cables 1 100 100 2 36 2 36 0 13,6 149,6 18
Stage II 2.880 4.180 36 648 56 1.008 0 518,8 2.851,2 18
Sensors 1.800 1.980 26 468 34 612 0 259,2 2.851,2 18
Temperature sensors 1.460 1.580 14 252 20 360 0 194 2.134 18
Water tank on top 1 40 40 2 36 2 36 0 7,6 83,6 18
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Water tank in the liquid 1 40 40 2 36 2 36 0 7,6 83,6 18
Water tank at the bottom 1 40 40 2 36 2 36 0 7,6 83,6 18
Rocket engine at six stations 4 40 160 2 36 8 144 0 30,4 334,4 18
DAQ 1 1.200 1.200 2 36 2 36 0 123,6 1.359,6 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 340 400 12 216 14 252 0 65,2 717,2 18
Water tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Water tank in the liquid 1 60 60 2 36 2 36 0 9,6 105,6 18
Water tank at the bottom 1 60 60 2 36 2 36 0 9,6 105,6 18
Rocket engine chamber at two 
stations 2 60 120 2 36 4 72 0 19,2 211,2 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Rx/Tx video 1.080 2.200 10 180 22 396 0 259,6 18
Cameras 3 140 420 4 72 12 216 0 63,6 699,6 18
Battery 2 40 80 2 36 4 72 0 15,2 167,2 18
Antennae 2 800 1.600 2 36 4 72 0 167,2 1.839,2 18
Cables 1 100 100 2 36 2 36 0 13,6 149,6 18
Stage III 12.360 12.640 180 3.150 196 3.528 0 1.616,817.784,8 18
Flight computer 1.100 1.100 60 1.080 60 1.080 0 218 2.398 18
Flight computer 1 600 600 16 288 16 288 0 88,8 976,8 18
Battery 1 200 200 2 36 2 36 0 23,6 259,6 18
Shocks absorbant table 1 100 100 4 72 4 72 0 17,2 189,2 18

Enclosure for the flight computer 1 100 100 6 108 6 108 0 20,8 228,8
18

Electric harness 1 100 100 16 288 16 288 0 38,8 426,8 18
Flight computer programming 1 16 288 16 288 0 28,8 316,8 18
Sensors 2.960 3.140 64 1.062 72 1.296 0 443,6 4.879,6 18
Navigation and attitude 2.300 2.300 38 630 38 684 0 298,4 3.282,4 18
IMU (accel + gyro) 1 1.400 1.400 16 288 16 288 0 168,8 1.856,8 18
Compass 1 400 400 4 72 4 72 0 47,2 519,2 18
GPS 1 200 200 4 72 4 72 0 27,2 299,2 18
Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18

Shocks absorbant table for the 
IMU 1 100 100 4 18 4 72 0 17,2 189,2

18
Electric harness for the sensors 1 100 100 8 144 8 144 0 24,4 268,4 18
Temperature sensors 260 380 12 198 18 324 0 70,4 774,4 18
Kerosene tank on top 1 40 40 2 18 2 36 0 7,6 83,6 18
Kerosene tank in the liquid 1 40 40 2 36 2 36 0 7,6 83,6 18
Peroxide tank on top 1 40 40 2 36 2 36 0 7,6 83,6 18
Rocket engine 4 40 160 2 36 8 144 0 30,4 334,4 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 400 460 14 234 16 288 0 74,8 822,8 18
Kerosene tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Peroxide tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Peroxide tank at the bottom 1 60 60 2 36 2 36 0 9,6 105,6 18
Kerosene tank at the bottom 2 60 120 2 36 4 72 0 19,2 211,2 18
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Rocket engine chamber at two 
stations 1 60 60 4 72 4 72 0 13,2 145,2

18
Electric harness for the sensors 1 100 100 2 18 2 36 0 13,6 149,6 18
Telemetry 6.700 6.700 38 684 38 684 0 738,4 8.122,4 18
Rx/Tx radio modem 1 1.600 1.600 8 144 8 144 0 174,4 1.918,4 18
Antennae 1 800 800 4 72 4 72 0 87,2 959,2 18
Battery 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Interface between the flight 
computer and the Tx/Rx radio 
modem

1 300 300 4 72 4 72 0 37,2 409,2
18

Transponder 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4 18
Encoder 80kft 1 1.800 1.800 8 144 8 144 0 194,4 2.138,4 18
Rx/Tx video 1.600 1.700 18 324 26 468 0 216,8 2.384,8 18
Cameras 2 100 200 8 144 16 288 0 48,8 536,8 18
Battery 1 300 300 2 36 2 36 0 33,6 369,6 18
Antennae 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Electric harness 1 200 200 4 72 4 72 0 27,2 299,2 18
Launch infrastructure 700 700 24 432 24 432 0 113,2 1.245,2 18
Launch infrastructure 700 700 24 432 24 432 0 113,2 1.245,2 18
Ballast to keep the rocket on 
vertical position in the water 1 400 400 16 288 16 288 0 68,8 756,8 18
Ballast release mechanism 1 300 300 8 144 8 144 0 44,4 488,4 18
WP5 - Ground Testing 16.200 17.200 230 4.014 262 4.716 0 2.191,624.107,6 18
Ground tests approvals 2.700 2.700 12 216 12 216 0 291,6 3.207,6 18

Approval for the propellants 
tanks tests 2.700 2.700 12 216 12 216 0 291,6 3.207,6

18

Firefighters/medical services/
insurance 1 2.000 2.000 4 72 4 72 0 207,2 2.279,2

18
Police 1 200 200 4 72 4 72 0 27,2 299,2 18
Test site administration 1 500 500 4 72 4 72 0 57,2 629,2 18
Stage I, water tank tests 500 500 8 18 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 18 8 144 0 64,4 708,4 18
Stage II, water tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage III, peroxide tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage III, Kerosene tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Landing engine water tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
RCS tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage I, rocket engine tests 500 500 8 144 8 144 0 64,4 708,4 18
Engine automation test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage II, rocket engine tests 500 500 6 108 6 108 0 60,8 668,8 18
Engine automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
Stage III, rocket engine tests 500 500 6 108 6 108 0 60,8 668,8 18
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Engine automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
Landing engine tests 500 500 6 108 6 108 0 60,8 668,8 18
Engine automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
Stage I and II RCS tests 500 500 6 108 6 108 0 60,8 668,8 18
RCS automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
EMC compatibility avionics tests 2.000 2.000 28 504 28 504 0 250,4 2.754,4 18
All launcher systems 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
All ground station stations 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload-launcher compatibility 1 500 500 6 108 6 108 0 60,8 668,8 18
RF reach environment avionics 
tests 2.000 2.000 28 504 28 504 0 250,4 2.754,4 18
All launcher systems 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
All ground station stations 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload-launcher compatibility 1 500 500 6 108 6 108 0 60,8 668,8 18
Interstages tests 500 500 6 108 6 108 0 60,8 668,8 18
Separation tests under load 1 500 500 6 108 6 108 0 60,8 668,8 18
Fairing tests 500 500 6 108 6 108 0 60,8 668,8 18
Fairing separation under load 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload separation tests 1.000 1.000 6 108 6 108 0 110,8 1.218,8 18
Payload separation under load 1 1.000 1.000 6 108 6 108 0 110,8 1.218,8 18
Mechanical tests 1.000 2.000 32 576 64 1.152 0 315,2 3.467,2 18
Launcher-payload interface 1 500 500 16 288 16 288 0 78,8 866,8 18
Avionics systems 3 500 1.500 16 288 48 864 0 236,4 2.600,4 18
Software testing 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18
Static testing 1 500 500 16 288 16 288 0 78,8 866,8 18
Hardware integrated testing 1 500 500 16 288 16 288 0 78,8 866,8 18
WP2 - Product Assurance 0 0 38 684 38 684 0 68,4 752,4 18
Documents 0 0 38 684 38 684 0 68,4 752,4 18

Non Conformance Reports 
(NCR) 1 0 0 16 288 16 288 0 28,8 316,8

18
Product Assurance (PA) plan 1 0 0 6 108 6 108 0 10,8 118,8 18
Safety procedures 1 0 0 16 288 16 288 0 28,8 316,8 18
WP3 - Management and Reporting 0 0 40 720 40 720 0 72 792 18
Documents 0 0 40 720 40 720 0 72 792 18
Inventory Record 1 0 0 16 288 16 288 0 28,8 316,8 18

Work Break down Structure 
(WBS) 1 0 0 16 288 16 288 0 28,8 316,8

18
Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18
WP-8 Public Relation 0 0 16 18 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 18 16 288 200 48,8 536,8 18
WP-9 Marketing 0 0 48 864 48 864 500 136,4 1.500,4 18
Launcher sales 1 0 0 24 432 24 432 200 63,2 695,2 18
Fund raising 1 0 0 24 432 24 432 300 73,2 805,2 18
TRR - Test Readiness Review 29.100 29.100 402 7.236 402 7.236 1.650 3.798,641.784,6 18
WP1 - System Engineering 0 0 32 576 32 576 0 57,6 633,6 18
Documents 0 0 32 576 32 576 0 57,6 633,6 18
Operations plan and procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
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Interface control document 1 0 0 8 144 8 144 0 14,4 158,4 18

EcoRocket Equipment Test 
Report 1 0 0 16 288 16 288 0 28,8 316,8

18
WP6 - Flight Tests Preparation 24.100 24.100 42 756 42 756 450 2.530,627.836,6 18

Equipment and launch site rental 19.000 19.000 12 216 12 216 150 1.936,621.302,6
18

Ship rental 1 14.000 14.000 4 72 4 72 100 1.417,215.589,2 18

Equipments rental (trucks, other 
gear, etc) 1 5.000 5.000 8 144 8 144 50 519,4 5.713,4

18
Launch approval 5.100 5.100 30 540 30 540 300 594 6.534 18
ROMATSA approval 1 200 200 8 144 8 144 50 39,4 433,4 18
ROAF approval 1 200 200 8 144 8 144 50 39,4 433,4 18
Navy approval 1 200 200 4 72 4 72 50 32,2 354,2 18
ANCOM approval 1 500 500 4 72 4 72 50 62,2 684,2 18

Firefighters/medical services/
insurance 1 4.000 4.000 6 108 6 108 100 420,8 4.628,8

18
WP7 - EcoRocket Launch 5.000 5.000 160 2.880 160 2.880 0 788 8.668 18
Miscelaneous for the EcoRocket 
launch, excluding the expenses 
listed above

1 5.000 5.000 160 2.880 160 2.880 0 788 8.668
18

WP2 - Product Assurance 0 0 16 288 16 288 0 28,8 316,8 18
Documents 0 0 16 288 16 288 0 28,8 316,8 18
Non Conformance Reports 
(NCR) 1 0 0 8 144 8 144 0 14,4 158,4 18

EcoRocket launch Post-Flight 
Report 1 0 0 8 144 8 144 0 14,4 158,4

18
WP3 - Management and Reporting 0 0 38 684 38 684 0 68,4 752,4 18
Documents 0 0 38 684 38 684 0 68,4 752,4 18
Inventory Record 1 0 0 8 144 8 144 0 14,4 158,4 18

Work Break down Structure 
(WBS) 1 0 0 18 324 18 324 0 32,4 356,4

18
Review Data Package 1 0 0 6 108 6 108 0 10,8 118,8 18
Progress Report 1 0 0 6 108 6 108 0 10,8 118,8 18
WP-8 Public Relation 0 0 16 288 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 288 16 288 200 48,8 536,8 18
WP-9 Marketing 0 0 98 1.764 98 1.764 1.000 276,4 3.040,4 18
Launcher sales 1 0 0 50 900 50 900 500 140 1.540 18
Fund raising 1 0 0 48 864 48 864 500 136,4 1.500,4 18
PFR - Post-Flight Review 0 0 126 2.268 126 2.268 1.200 346,8 3.814,8 18
WP-8 Public Relation 0 0 16 288 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 288 16 288 200 48,8 536,8 18
WP-9 Marketing 0 0 98 1.764 98 1.764 1.000 276,4 3.040,4 18
Launcher sales 1 0 0 50 900 50 900 500 140 1.540 18
Fund raising 1 0 0 48 864 48 864 500 136,4 1.500,4 18
WP3 - Management and Reporting 0 0 12 216 12 216 0 21,6 237,6 18
Documents 0 0 12 216 12 216 0 21,6 237,6 18
Final Report 1 0 0 12 216 12 216 0 21,6 237,6 18
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Appendix 3 
EcoRocket Demonstrator launch cost, first two stages reusable 

Launch vehicle and infrastructure 
development tasks

Total 
nece-
ssary 
units

Materials 
cost/unit       

($)

Material
s total 
cost    
($)

Man/ 
hours/ 

unit

Work 
/ unit     

($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 74.240 77.870 1.687 29.880 1.880 33.840 3.750 11.546 127.006
PDR - Design Review 0 0 156 2.808 156 2.808 700 350,8 3.858,8 18
WP-1 - System engineering 0 0 24 432 24 432 100 53,2 585,2 18
Documents 0 0 24 432 24 432 100 53,2 585,2 18
Operation plan and procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
Interface control document 1 0 0 8 144 8 144 0 14,4 158,4 18
Flight Authority Safety Data 
Package 1 0 0 8 144 8 144 100 24,4 268,4 18
WP2 - Product Assurance 0 0 24 432 24 432 0 43,2 475,2 18
Documents 0 0 24 432 24 432 0 43,2 475,2 18
Product Assurance Plan 1 0 0 8 144 8 144 0 14,4 158,4 18
FMECA Worksheet 1 0 0 8 144 8 144 0 14,4 158,4 18
Non Conformance Reports 1 0 0 8 144 8 144 0 14,4 158,4 18
WP3 - Management and Reporting 0 0 32 576 32 576 0 57,6 633,6 18
Documents 0 0 32 576 32 576 0 57,6 633,6 18
Inventory Record 1 0 0 8 144 8 144 0 14,4 158,4 18
Work Breakdown Structure 1 0 0 8 144 8 144 0 14,4 158,4 18
Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18
Minutes of Meeting 1 0 0 8 144 8 144 0 14,4 158,4 18
WP4 - Dependability Assurance 
and Safety 0 0 16 288 16 288 0 28,8 316,8 18
Documents 0 0 16 288 16 288 0 28,8 316,8 18
Safety procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
Test Range Authority Safety Data 
Package 1 0 0 8 144 8 144 0 14,4 158,4 18
WP-8 Public Relation 0 0 12 216 12 216 200 41,6 457,6 18
Public relation actions 1 0 0 12 216 12 216 200 41,6 457,6 18
WP-9 Marketing 0 0 48 864 48 864 400 126,4 1.390,4 18
Launcher sales 1 0 0 24 432 24 432 200 63,2 695,2 18
Fund raising 1 0 0 24 432 24 432 200 63,2 695,2 18
HRR - Hardware Readiness Review 45.140 48.770 1.157 20.340 1.350 24.300 700 7.377 81.147 18
WP1 - System Engineering 0 0 42 756 42 756 0 75,6 831,6 18
Documents 0 0 42 756 42 756 0 75,6 831,6 18
Operations plan and procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
Interface control document 1 0 0 8 144 8 144 0 14,4 158,4 18
EcoRocket Equipment Test 
Report 1 0 0 18 324 18 324 0 32,4 356,4 18
Flight Authority Safety Data 
Package 1 0 0 8 144 8 144 0 14,4 158,4 18
WP4 - Procurement and Manufacturing 32.240 34.970 775 13.860 930 16.740 0 5.171 56.881 18
Propulsion 3.930 5.500 140 2.520 203 3.654 0 915,4 10.069,4
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Stage III Main Engine 3.180 3.180 103 1.854 103 1.854 0 503,4 5.537,4 18
Rocket engine 3.180 3.180 103 1.854 103 1.854 0 503,4 5.537,4 18
Chamber and nozzle 1 1.200 1.200 32 576 32 576 0 177,6 1.953,6 18
Top cover 1 100 100 6 108 6 108 0 20,8 228,8 18
Injector head 1 400 400 12 216 12 216 0 61,6 677,6 18
Peroxide feed line between the 
injector head and the main valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Kerosene feed line between the 
injector head and the main valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Main Peroxide valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Main Kerosene valve 1 100 100 3 54 3 54 0 15,4 169,4 18
Peroxide feed line between the 
main valve and the tank exhaust 1 80 80 3 54 3 54 0 13,4 147,4 18
Kerosene feed line between the 
main valve and the tank exhaust 1 60 60 2 36 2 36 0 9,6 105,6 18
Fittings 1 100 100 4 72 4 72 0 17,2 189,2 18
Battery for the valves 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 100 100 3 54 3 54 0 15,4 169,4 18
Assemblies 1 600 600 24 432 24 432 0 103,2 1.135,2 18
Stage I and II RCS System 750 2.320 37 666 100 1.800 0 412 4.532 18
RCS engines 12 80 960 3 54 36 648 0 160,8 1.768,8 18
RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18
RCS containers 2 140 280 8 144 16 288 0 56,8 624,8 18
Battery for the solenoid valves 1 100 100 4 72 4 72 0 17,2 189,2 18
Fittings 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Assemblies 1 200 200 12 216 12 216 0 41,6 457,6 18
Propellants tanks 11.380 11.660 267 4.806 289 5.202 0 1.686,218.548,2 18
Stage I Main Tank 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Water and destabilizer 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Water and destabilizer 1 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Stage II Main Water Tank 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Water and destabilizer 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Water and destabilizer 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Stage III Main Tanks 4.980 5.180 174 3.132 188 3.384 0 856,4 9.420,4 18
Peroxide Tank 2.030 2.130 91 1.638 99 1.782 0 391,2 4.303,2 18
Enclosures 2 100 200 8 144 16 288 0 48,8 536,8 18
Cylinder 1 300 300 16 288 16 288 0 58,8 646,8 18
Fueling fitting 1 80 80 6 108 6 108 0 18,8 206,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18
Pressurizing valve 1 120 120 4 72 4 72 0 19,2 211,2 18
Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 80 80 3 54 3 54 0 13,4 147,4 18
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Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Peroxide 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Peroxide 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Kerosene Tank 1.750 1.850 75 1.350 81 1.458 0 330,8 3.638,8 18
Enclosures 2 100 200 6 108 12 216 0 41,6 457,6 18
Cylinder 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18
Pressurizing valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Kerosene 200 200 4 72 4 72 0 27,2 299,2 18
Kerosene 1 200 200 4 72 4 72 0 27,2 299,2 18
Landing Engine Tank 500 500 4 72 4 72 0 57,2 629,2 18
Water and destabilizer 500 500 4 72 4 72 0 57,2 629,2 18
Water and destabilizer 1 500 500 4 72 4 72 0 57,2 629,2 18
Stage I and II RCS System 
Engine Tank 1.900 1.980 81 1.458 89 1.602 0 358,2 3.940,2 18
Peroxide Tank 1.400 1.480 77 1.386 85 1.530 0 301 3.311 18
Enclosures 2 80 160 8 144 16 288 0 44,8 492,8 18
Cylinder 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18
Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 30 30 2 36 2 36 0 6,6 72,6 18
Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18
Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18
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Peroxide 500 500 4 72 4 72 0 57,2 629,2 18
Peroxide 1 500 500 4 72 4 72 0 57,2 629,2 18
Interstage, fairing, stabilizers and 
recovery 3.870 4.470 164 2.952 218 3.924 0 839,4 9.233,4 18
Fairing 3.620 4.220 148 2.664 202 3.636 0 785,6 8.641,6 18
Fairing 2.020 2.320 79 1.422 109 1.962 0 428,2 4.710,2 18
Fairing 1 400 400 12 216 12 216 0 61,6 677,6 18
Pneumatic pistons for separation 4 100 400 10 180 40 720 0 112 1.232 18
Electrovane for the pneumatic 
system 1 200 200 4 72 4 72 0 27,2 299,2 18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
High pressure bottle 1 160 160 4 72 4 72 0 23,2 255,2 18
Feed lines 1 80 80 4 72 4 72 0 15,2 167,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Air conditioning system 1 400 400 2 36 2 36 0 43,6 479,6 18
Assemblies 1 400 400 32 576 32 576 0 97,6 1.073,6 18
Payload to launcher interface 1.600 1.900 69 1.242 93 1.674 0 357,4 3.931,4 18
Aluminium structure 1 400 400 16 288 16 288 0 68,8 756,8 18
Pneumatic pistons for separation 4 100 400 8 144 32 576 0 97,6 1.073,6 18
Electrovane for the pneumatic 
system 1 200 200 4 72 4 72 0 27,2 299,2 18
Pressure regulator 1 160 160 4 72 4 72 0 23,2 255,2 18
High pressure bottle 1 160 160 4 72 4 72 0 23,2 255,2 18
Feed lines 1 60 60 4 72 4 72 0 13,2 145,2 18
Battery 1 80 80 1 18 1 18 0 9,8 107,8 18
Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18
Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18
Stage 1 Recovery System 150 150 8 144 8 144 0 29,4 323,4 18
Drogue parachute integration 1 150 150 8 144 8 144 0 29,4 323,4 18
Stage 2 Recovery System 100 100 8 144 8 144 0 24,4 268,4 18
Drogue integration 1 100 100 8 144 8 144 0 24,4 268,4 18
Avionics 12.360 12.640 180 3.150 196 3.528 0 1.616,817.784,8 18
Stage III 12.360 12.640 180 3.150 196 3.528 0 1.616,817.784,8 18
Flight computer 1.100 1.100 60 1.080 60 1.080 0 218 2.398 18
Flight computer 1 600 600 16 288 16 288 0 88,8 976,8 18
Battery 1 200 200 2 36 2 36 0 23,6 259,6 18
Shocks absorbant table 1 100 100 4 72 4 72 0 17,2 189,2 18

Enclosure for the flight computer 1 100 100 6 108 6 108 0 20,8 228,8
18

Electric harness 1 100 100 16 288 16 288 0 38,8 426,8 18
Flight computer programming 1 16 288 16 288 0 28,8 316,8 18
Sensors 2.960 3.140 64 1.062 72 1.296 0 443,6 4.879,6 18
Navigation and attitude 2.300 2.300 38 630 38 684 0 298,4 3.282,4 18
IMU (accel + gyro) 1 1.400 1.400 16 288 16 288 0 168,8 1.856,8 18
Compass 1 400 400 4 72 4 72 0 47,2 519,2 18
GPS 1 200 200 4 72 4 72 0 27,2 299,2 18
Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18
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Shocks absorbant table for the 
IMU 1 100 100 4 18 4 72 0 17,2 189,2

18
Electric harness for the sensors 1 100 100 8 144 8 144 0 24,4 268,4 18
Temperature sensors 260 380 12 198 18 324 0 70,4 774,4 18
Kerosene tank on top 1 40 40 2 18 2 36 0 7,6 83,6 18
Kerosene tank in the liquid 1 40 40 2 36 2 36 0 7,6 83,6 18
Peroxide tank on top 1 40 40 2 36 2 36 0 7,6 83,6 18
Rocket engine 4 40 160 2 36 8 144 0 30,4 334,4 18
Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 400 460 14 234 16 288 0 74,8 822,8 18
Kerosene tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Peroxide tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18
Peroxide tank at the bottom 1 60 60 2 36 2 36 0 9,6 105,6 18
Kerosene tank at the bottom 2 60 120 2 36 4 72 0 19,2 211,2 18

Rocket engine chamber at two 
stations 1 60 60 4 72 4 72 0 13,2 145,2

18
Electric harness for the sensors 1 100 100 2 18 2 36 0 13,6 149,6 18
Telemetry 6.700 6.700 38 684 38 684 0 738,4 8.122,4 18
Rx/Tx radio modem 1 1.600 1.600 8 144 8 144 0 174,4 1.918,4 18
Antennae 1 800 800 4 72 4 72 0 87,2 959,2 18
Battery 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Interface between the flight 
computer and the Tx/Rx radio 
modem

1 300 300 4 72 4 72 0 37,2 409,2
18

Transponder 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4 18
Encoder 80kft 1 1.800 1.800 8 144 8 144 0 194,4 2.138,4 18
Rx/Tx video 1.600 1.700 18 324 26 468 0 216,8 2.384,8 18
Cameras 2 100 200 8 144 16 288 0 48,8 536,8 18
Battery 1 300 300 2 36 2 36 0 33,6 369,6 18
Antennae 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18
Electric harness 1 200 200 4 72 4 72 0 27,2 299,2 18
Launch infrastructure 700 700 24 432 24 432 0 113,2 1.245,2 18
Launch infrastructure 700 700 24 432 24 432 0 113,2 1.245,2 18
Ballast to keep the rocket on 
vertical position in the water 1 400 400 16 288 16 288 0 68,8 756,8 18
Ballast release mechanism 1 300 300 8 144 8 144 0 44,4 488,4 18
WP5 - Ground Testing 12.900 13.800 230 4.014 268 4.824 0 1.862,420.486,4 18
Ground tests approvals 1.600 1.600 12 216 12 216 0 181,6 1.997,6 18

Approval for the propellants tanks 
tests 1.600 1.600 12 216 12 216 0 181,6 1.997,6

18

Firefighters/medical services/
insurance 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2

18
Police 1 200 200 4 72 4 72 0 27,2 299,2 18
Test site administration 1 400 400 4 72 4 72 0 47,2 519,2 18
Stage I, water tank tests 300 300 8 18 8 144 0 44,4 488,4 18
Operational pressure test 1 300 300 8 18 8 144 0 44,4 488,4 18
Stage II, water tank tests 300 300 8 144 8 144 0 44,4 488,4 18
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Operational pressure test 1 300 300 8 144 8 144 0 44,4 488,4 18
Stage III, peroxide tank tests 300 300 8 144 8 144 0 44,4 488,4 18
Operational pressure test 1 300 300 8 144 8 144 0 44,4 488,4 18
Stage III, Kerosene tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Landing engine water tank tests 300 300 8 144 8 144 0 44,4 488,4 18
Operational pressure test 1 300 300 8 144 8 144 0 44,4 488,4 18
RCS tank tests 500 500 8 144 8 144 0 64,4 708,4 18
Operational pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage I, rocket engine tests 300 300 8 144 8 144 0 44,4 488,4 18
Engine automation test 1 300 300 8 144 8 144 0 44,4 488,4 18
Stage II, rocket engine tests 300 300 6 108 6 108 0 40,8 448,8 18
Engine automation test 1 300 300 6 108 6 108 0 40,8 448,8 18
Stage III, rocket engine tests 500 500 6 108 6 108 0 60,8 668,8 18
Engine automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
Landing engine tests 300 300 6 108 6 108 0 40,8 448,8 18
Engine automation test 1 300 300 6 108 6 108 0 40,8 448,8 18
Stage I and II RCS tests 500 500 6 108 6 108 0 60,8 668,8 18
RCS automation test 1 500 500 6 108 6 108 0 60,8 668,8 18
EMC compatibility avionics tests 2.000 2.000 28 504 28 504 0 250,4 2.754,4 18
All launcher systems 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
All ground station stations 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload-launcher compatibility 1 500 500 6 108 6 108 0 60,8 668,8 18
RF reach environment avionics 
tests 2.000 2.000 28 504 28 504 0 250,4 2.754,4 18
All launcher systems 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
All ground station stations 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload-launcher compatibility 1 500 500 6 108 6 108 0 60,8 668,8 18
Interstages tests 300 600 6 108 12 216 0 81,6 897,6 18
Separation tests under load 2 300 600 6 108 12 216 0 81,6 897,6 18
Fairing tests 500 500 6 108 6 108 0 60,8 668,8 18
Fairing separation under load 1 500 500 6 108 6 108 0 60,8 668,8 18
Payload separation tests 1.000 1.000 6 108 6 108 0 110,8 1.218,8 18
Payload separation under load 1 1.000 1.000 6 108 6 108 0 110,8 1.218,8 18
Mechanical tests 800 1.400 32 576 64 1.152 0 255,2 2.807,2 18
Launcher-payload interface 1 500 500 16 288 16 288 0 78,8 866,8 18
Avionics systems 3 300 900 16 288 48 864 0 176,4 1.940,4 18
Software testing 600 600 32 576 32 576 0 117,6 1.293,6 18
Static testing 1 300 300 16 288 16 288 0 58,8 646,8 18
Hardware integrated testing 1 300 300 16 288 16 288 0 58,8 646,8 18
WP2 - Product Assurance 0 0 22 396 22 396 0 39,6 435,6 18
Documents 0 0 22 396 22 396 0 39,6 435,6 18

Non Conformance Reports (NCR) 1 0 0 8 144 8 144 0 14,4 158,4
18

Product Assurance (PA) plan 1 0 0 6 108 6 108 0 10,8 118,8 18
Safety procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
WP3 - Management and Reporting 0 0 24 432 24 432 0 43,2 475,2 18
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Documents 0 0 24 432 24 432 0 43,2 475,2 18
Inventory Record 1 0 0 8 144 8 144 0 14,4 158,4 18

Work Break down Structure 
(WBS) 1 0 0 8 144 8 144 0 14,4 158,4

18
Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18
WP-8 Public Relation 0 0 16 18 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 18 16 288 200 48,8 536,8 18
WP-9 Marketing 0 0 48 864 48 864 500 136,4 1.500,4 18
Launcher sales 1 0 0 24 432 24 432 200 63,2 695,2 18
Fund raising 1 0 0 24 432 24 432 300 73,2 805,2 18
TRR - Test Readiness Review 29.100 29.100 318 5.724 318 5.724 1.150 3.597,439.571,4 18
WP1 - System Engineering 0 0 24 432 24 432 0 43,2 475,2 18
Documents 0 0 24 432 24 432 0 43,2 475,2 18
Operations plan and procedures 1 0 0 8 144 8 144 0 14,4 158,4 18
Interface control document 1 0 0 8 144 8 144 0 14,4 158,4 18

EcoRocket Equipment Test 
Report 1 0 0 8 144 8 144 0 14,4 158,4

18
WP6 - Flight Tests Preparation 24.100 24.100 42 756 42 756 450 2.530,627.836,6 18

Equipment and launch site rental 19.000 19.000 12 216 12 216 150 1.936,621.302,6
18

Ship rental 1 14.000 14.000 4 72 4 72 100 1.417,215.589,2 18

Equipments rental (trucks, other 
gear, etc) 1 5.000 5.000 8 144 8 144 50 519,4 5.713,4

18
Launch approval 5.100 5.100 30 540 30 540 300 594 6.534 18
ROMATSA approval 1 200 200 8 144 8 144 50 39,4 433,4 18
ROAF approval 1 200 200 8 144 8 144 50 39,4 433,4 18
Navy approval 1 200 200 4 72 4 72 50 32,2 354,2 18
ANCOM approval 1 500 500 4 72 4 72 50 62,2 684,2 18

Firefighters/medical services/
insurance 1 4.000 4.000 6 108 6 108 100 420,8 4.628,8

18
WP7 - EcoRocket Launch 5.000 5.000 160 2.880 160 2.880 0 788 8.668 18
Miscelaneous for the EcoRocket 
launch, excluding the expenses 
listed above

1 5.000 5.000 160 2.880 160 2.880 0 788 8.668
18

WP2 - Product Assurance 0 0 16 288 16 288 0 28,8 316,8 18
Documents 0 0 16 288 16 288 0 28,8 316,8 18
Non Conformance Reports (NCR) 1 0 0 8 144 8 144 0 14,4 158,4 18

EcoRocket launch Post-Flight 
Report 1 0 0 8 144 8 144 0 14,4 158,4

18
WP3 - Management and Reporting 0 0 28 504 28 504 0 50,4 554,4 18
Documents 0 0 28 504 28 504 0 50,4 554,4 18
Inventory Record 1 0 0 8 144 8 144 0 14,4 158,4 18

Work Break down Structure 
(WBS) 1 0 0 8 144 8 144 0 14,4 158,4

18
Review Data Package 1 0 0 6 108 6 108 0 10,8 118,8 18
Progress Report 1 0 0 6 108 6 108 0 10,8 118,8 18
WP-8 Public Relation 0 0 16 288 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 288 16 288 200 48,8 536,8 18
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WP-9 Marketing 0 0 32 576 32 576 500 107,6 1.183,6 18
Launcher sales 1 0 0 16 288 16 288 200 48,8 536,8 18
Fund raising 1 0 0 16 288 16 288 300 58,8 646,8 18
PFR - Post-Flight Review 0 0 56 1.008 56 1.008 1.200 220,8 2.428,8 18
WP-8 Public Relation 0 0 16 288 16 288 200 48,8 536,8 18
Public relation actions 1 0 0 16 288 16 288 200 48,8 536,8 18
WP-9 Marketing 0 0 32 576 32 576 1.000 157,6 1.733,6 18
Launcher sales 1 0 0 16 288 16 288 500 78,8 866,8 18
Fund raising 1 0 0 16 288 16 288 500 78,8 866,8 18
WP3 - Management and Reporting 0 0 8 144 8 144 0 14,4 158,4 18
Documents 0 0 8 144 8 144 0 14,4 158,4 18
Final Report 1 0 0 8 144 8 144 0 14,4 158,4 18
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Appendix 4 
EcoRocket Heavy, Propulsion Module for Stages I and II, development cost 

PM and infrastructure 
development tasks

Total 
nece-
ssary 
units

Material
s cost/
unit ($)

Material
s total 

cost ($)

Man/ 
hours/ 

unit

Work 
/ unit     

($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 185.183 224.443 4.481 79.164 5.836 105.048 7.600 33.709 370.800
DR - Design Review 0 0 332 5.976 332 5.976 500 647,6 7.123,6 18

WP-1 - System engineering 0 0 204 3.672 204 3.672 300 397,2 4.369,2 18

Documents 0 0 204 3.672 204 3.672 300 397,2 4.369,2 18

Operation plan and procedures 1 0 0 20 360 20 360 0 36 396 18

Interface control document 1 0 0 16 288 16 288 0 28,8 316,8 18

EcoRocket equipments Design, 
Development and Verification Plan 1 0 0 38 684 38 684 0 68,4 752,4

18

EcoRocket Equipment Design 
Reports 1 0 0 120 2.160 120 2.160 0 216 2.376

18

Flight Authority Safety Data 
Package 1 0 0 10 180 10 180 300 48 528

18

WP2 - Product Assurance 0 0 20 360 20 360 0 36 396 18

Documents 0 0 20 360 20 360 0 36 396 18

Product Assurance Plan 1 0 0 8 144 8 144 0 14,4 158,4 18

Non Conformance Reports 1 0 0 12 216 12 216 0 21,6 237,6 18

WP3 - Management and Reporting 0 0 60 1.080 60 1.080 0 108 1.188 18

Documents 0 0 60 1.080 60 1.080 0 108 1.188 18

Inventory Record 1 0 0 16 288 16 288 0 28,8 316,8 18

Work Break down Structure 1 0 0 24 432 24 432 0 43,2 475,2 18

Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18

Minutes of Meeting 1 0 0 12 216 12 216 0 21,6 237,6 18

WP4 - Dependability Assurance 
and Safety 0 0 24 432 24 432 0 43,2 475,2

18

Documents 0 0 24 432 24 432 0 43,2 475,2 18

Safety procedures 1 0 0 12 216 12 216 0 21,6 237,6 18

Test Range Authority Safety Data 
Package 1 0 0 12 216 12 216 0 21,6 237,6

18

WP-8 Public Relation 0 0 24 432 24 432 200 63,2 695,2 18

Public relation actions 1 0 0 24 432 24 432 200 63,2 695,2 18

HRR - Hardware Readiness Review 156.083 190.343 3.437 60.372 4.692 84.456 3.70027.849,9306.348,918

WP1 - System Engineering 0 0 420 7.560 420 7.560 0 756 8.316 18

Documents 0 0 420 7.560 420 7.560 0 756 8.316 18

Operations plan and procedures 1 0 0 20 360 20 360 0 36 396 18

Interface control document 1 0 0 16 288 16 288 0 28,8 316,8 18

EcoRocket equipments Design, 
Development and Verification Plan 1 0 0 48 864 48 864 0 86,4 950,4

18

EcoRocket Equipment Test 
Report 1 0 0 160 2.880 160 2.880 0 288 3.168

18

EcoRocket Equipment Design 
Report 1 0 0 160 2.880 160 2.880 0 288 3.168

18

Flight Authority Safety Data 
Package 1 0 0 16 288 16 288 0 28,8 316,8

18
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WP4 - Procurement and Manufacturing 76.083 91.143 2.339 41.976 2.642 47.556 0 13.869,9152.568,918

Propulsion 5.173 5.173 288 5.184 288 5.184 0 1.035,711.392,7 18

Stage I Main Engine 5.173 5.173 288 5.184 288 5.184 0 1.035,711.392,7 18

Support equipment 1.670 1.670 152 2.736 152 2.736 0 440,6 4.846,6 18

Chamber and nozzle primary 
positive mould 1 400 400 48 864 48 864 0 126,4 1.390,4

18

Chamber and nozzle negative 
mould 1 400 400 32 576 32 576 0 97,6 1.073,6

18

Chamber and nozzle positive 
mould 1 400 400 24 432 24 432 0 83,2 915,2

18

Casting supports 1 200 200 8 144 8 144 0 34,4 378,4 18

Storage supports 1 100 100 8 144 8 144 0 24,4 268,4 18

Top cover positive mould 1 70 70 16 288 16 288 0 35,8 393,8 18

Top cover negative mould 1 100 100 16 288 16 288 0 38,8 426,8 18

Rocket engine 3.503 3.503 136 2.448 136 2.448 0 595,1 6.546,1 18

Chamber and nozzle 1 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18

Top cover 1 200 200 8 144 8 144 0 34,4 378,4 18

Injector head 1 600 600 16 288 16 288 0 88,8 976,8 18

Propellant line between the 
injector head and the main valve 1 103 103 16 288 16 288 0 39,1 430,1

18

Burst disk system 1 600 600 32 576 32 576 0 117,6 1.293,6 18

Assemblies 1 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18

Propellants tanks 7.667 21.567 236 4.248 461 8.298 0 2.986,532.851,5 18

Stage I Main Tank 7.667 21.567 236 4.248 461 8.298 0 2.986,532.851,5 18

Support equipment 2.760 3.660 146 2.628 274 4.932 0 859,2 9.451,2 18

Water tank negative enclosure 
mould 1 400 400 16 288 16 288 0 68,8 756,8

18

Water tank enclosure mould 1 300 300 24 432 24 432 0 73,2 805,2 18

Water tank cylinder positive mould 1 600 600 32 576 32 576 0 117,6 1.293,6 18

Water tank cylinder negative 
mould 1 400 400 18 324 18 324 0 72,4 796,4

18

Water tank cylinder support 
removable moulds 6 160 960 24 432 144 2.592 0 355,2 3.907,2

18

Water tank enclosures support 
removable moulds 2 100 200 8 144 16 288 0 48,8 536,8

18

Casting supports 1 200 200 8 144 8 144 0 34,4 378,4 18

Storage supports 1 600 600 16 288 16 288 0 88,8 976,8 18

Main Water Tank 4.607 14.907 89 1.602 177 3.186 0 1.809,319.902,3 18

Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18

Cylinder 6 2.000 12.000 16 288 96 1.728 0 1.372,815.100,8 18

Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18

Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18

Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
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Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18

Tank emptying feed line 1 50 50 1 18 1 18 0 6,8 74,8 18

Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18

Electric harness 1 87 87 4 72 4 72 0 15,9 174,9 18

Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18

Water and destabilizer 300 3.000 1 18 10 180 0 318 3.498 18

Water and destabilizer 10 300 3.000 1 18 10 180 0 318 3.498 18

Intertank, fairing 4.560 5.060 131 2.358 145 2.610 0 767 8.437 18

Intertank T1-T2 1.120 1.620 34 612 48 864 0 248,4 2.732,4 18

Support equipment 720 820 22 396 24 432 0 125,2 1.377,2 18

Intertank positive mould 1 300 300 8 144 8 144 0 44,4 488,4 18

Intertank negative mould 1 200 200 8 144 8 144 0 34,4 378,4 18

Casting supports 1 120 120 4 72 4 72 0 19,2 211,2 18

Storage supports 2 100 200 2 36 4 72 0 27,2 299,2 18

Intertank 400 800 12 216 24 432 0 123,2 1.355,2 18

Intertank airframe 2 200 400 8 144 16 288 0 68,8 756,8 18

Assemblies 2 200 400 4 72 8 144 0 54,4 598,4 18

Nose cone 1.160 1.160 49 882 49 882 0 204,2 2.246,2 18

Support equipment 560 560 29 522 29 522 0 108,2 1.190,2 18

Nose cone positive mould 1 200 200 20 360 20 360 0 56 616 18

Nose cone negative mould 1 160 160 4 72 4 72 0 23,2 255,2 18

Casting supports 1 100 100 4 72 4 72 0 17,2 189,2 18

Storage supports 1 100 100 1 18 1 18 0 11,8 129,8 18

Nose cone 600 600 20 360 20 360 0 96 1.056 18

Nose cone 1 400 400 12 216 12 216 0 61,6 677,6 18

Assemblies 1 200 200 8 144 8 144 0 34,4 378,4 18

Recovery System 2.280 2.280 48 864 48 864 0 314,4 3.458,4 18

Parachute 1 1.600 1.600 8 144 8 144 0 174,4 1.918,4 18

Parachute container 1 180 180 8 144 8 144 0 32,4 356,4 18

Parachute deployment system 1 300 300 16 288 16 288 0 58,8 646,8 18

Parachute integration 1 200 200 16 288 16 288 0 48,8 536,8 18

Avionics 12.183 12.843 342 6.030 370 6.660 0 1.950,321.453,3 18

Stage I 12.183 12.843 342 6.030 370 6.660 0 1.950,321.453,3 18

Flight computer 1.100 1.100 168 3.024 168 3.024 0 412,4 4.536,4 18

Flight computer 1 600 600 24 432 24 432 0 103,2 1.135,2 18

Battery 1 200 200 4 72 4 72 0 27,2 299,2 18

Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18

Enclosure for the flight 
computer 1 100 100 8 144 8 144 0 24,4 268,4

18

Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18

Flight computer programming 1 0 0 100 1.800 100 1.800 0 180 1.980 18

Sensors 4.100 4.400 100 1.674 112 2.016 0 641,6 7.057,6 18

Navigation and attitude 2.300 2.300 68 1.098 68 1.224 0 352,4 3.876,4 18

IMU (accel + gyro) 1 1.400 1.400 24 432 24 432 0 183,2 2.015,2 18

Compass 1 400 400 8 144 8 144 0 54,4 598,4 18

GPS 1 200 200 8 144 8 144 0 34,4 378,4 18
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Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18

Shocks absorbant table for 
the IMU 1 100 100 8 18 8 144 0 24,4 268,4

18

Electric harness for the 
sensors 1 100 100 16 288 16 288 0 38,8 426,8

18

Temperature sensors 1.460 1.580 18 324 24 432 0 201,2 2.213,2 18

Water tank on top 1 40 40 2 36 2 36 0 7,6 83,6 18

Water tank in the liquid 1 40 40 2 36 2 36 0 7,6 83,6 18

Water tank at the bottom 1 40 40 2 36 2 36 0 7,6 83,6 18

Rocket engine 4 40 160 2 36 8 144 0 30,4 334,4 18

DAQ 1 1.200 1.200 4 72 4 72 0 127,2 1.399,2 18

Electric harness for the sensors 1 100 100 6 108 6 108 0 20,8 228,8 18

Pressure sensors 340 520 14 252 20 360 0 88 968 18

Water tank on top 1 60 60 2 36 2 36 0 9,6 105,6 18

Water tank in the liquid 1 60 60 2 36 2 36 0 9,6 105,6 18

Water tank at the bottom 1 60 60 2 36 2 36 0 9,6 105,6 18

Rocket engine 4 60 240 2 36 8 144 0 38,4 422,4 18

Electric harness for the sensors 1 100 100 6 108 6 108 0 20,8 228,8 18

Telemetry 5.903 5.903 60 1.080 60 1.080 0 698,3 7.681,3 18

Rx/Tx radio modem 1 800 800 16 288 16 288 0 108,8 1.196,8 18

Antennae 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Battery 1 100 100 4 72 4 72 0 17,2 189,2 18

Electric harness 1 103 103 8 144 8 144 0 24,7 271,7 18

Interface between the flight 
computer and the Tx/Rx radio 
modem

1 300 300 8 144 8 144 0 44,4 488,4
18

Transponder 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4
Encoder 80kft 1 1.800 1.800 8 144 8 144 0 194,4 2.138,4
Rx/Tx video 1.080 1.440 14 252 30 540 0 198 2.178 18

Cameras 3 140 420 6 108 18 324 0 74,4 818,4 18

Battery 3 40 120 2 36 6 108 0 22,8 250,8 18

Antennae 1 800 800 2 36 2 36 0 83,6 919,6 18

Cables 1 100 100 4 72 4 72 0 17,2 189,2 18

Launch infrastructure 5.090 5.090 150 2.700 150 2.700 0 779 8.569 18

Launch infrastructure 1.300 1.300 76 1.368 76 1.368 0 266,8 2.934,8 18

Rocket transport and storage 
structure 1 400 400 32 576 32 576 0 97,6 1.073,6

18

Ballast to keep the rocket on 
vertical position in the water 1 400 400 24 432 24 432 0 83,2 915,2

18

Ballast release mechanism 1 300 300 16 288 16 288 0 58,8 646,8 18

Cords to lift the vehicle with the 
crane to put it on the sea surface 1 200 200 4 72 4 72 0 27,2 299,2

18

Launch infrastructure storage 
tanks 3.790 3.790 74 1.332 74 1.332 0 512,2 5.634,2

18

Water tank for Stage I 3.790 3.790 74 1.332 74 1.332 0 512,2 5.634,2 18

Tank 1 1.300 1.300 4 72 4 72 0 137,2 1.509,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18
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Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18

Test facility 24.500 24.500 816 14.688 816 14.688 0 3.918,843.106,8 18

Test facility storage containers 4.000 4.000 8 144 8 144 0 414,4 4.558,4 18

Test facility storage container 1 4.000 4.000 8 144 8 144 0 414,4 4.558,4
18

Fabrication facility at the test 
stand 20.000 20.000 800 14.400 800 14.400 0 3.440 37.840

18

Fabrication facility at the test 
stand 1 20.000 20.000 800 14.400 800 14.400 0 3.440 37.840

18

Test facility security 500 500 8 144 8 144 0 64,4 708,4
18

Test facility security equipment 1 500 500 8 144 8 144 0 64,4 708,4 18

Test stands and the hardware for 
the test 16.910 16.910 376 6.768 412 7.416 0 2.432,626.758,6

18

Rocket Engine Test Stand 6.800 6.800 156 2.808 192 3.456 0 1.025,611.281,6 18

Metallic structure 1 2.000 2.000 32 576 32 576 0 257,6 2.833,6 18

Electric jack lifter 1 0 0 0 0 0 0 0 0 0 18

Power generator 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2 18

Electronic thrust cells 4 0 0 12 216 48 864 0 86,4 950,4 18

Signal convertor for the electronic 
thrust scales 1 0 0 12 216 12 216 0 21,6 237,6

18

Thrust stand to rocket engine 
interface 1 300 300 32 576 32 576 0 87,6 963,6

18

Grounding system 1 100 100 4 72 4 72 0 17,2 189,2 18

Thunder strikes dischargers 1 200 200 6 108 6 108 0 30,8 338,8 18

Electric harness 1 600 600 6 108 6 108 0 70,8 778,8 18

Deflector 1 2.600 2.600 48 864 48 864 0 346,4 3.810,4 18

Test stand storage tanks 2.890 2.890 74 1.332 74 1.332 0 422,2 4.644,2 18

Water tank for Stage I 2.890 2.890 74 1.332 74 1.332 0 422,2 4.644,2 18

Tank 1 400 400 4 72 4 72 0 47,2 519,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
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Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18

Dynamic Test Stand 3.000 3.000 50 900 50 900 0 390 4.290 18

Metallic structure 1 2.000 2.000 32 576 32 576 0 257,6 2.833,6 18

Electric jack lifter 1 0 0 0 0 0 0 0 0 0 18

Grounding system 1 100 100 4 72 4 72 0 17,2 189,2 18

Thunder strikes dischargers 1 300 300 6 108 6 108 0 40,8 448,8 18

Electric harness 1 600 600 8 144 8 144 0 74,4 818,4 18

Rocket engines 4.220 4.220 96 1.728 96 1.728 0 594,8 6.542,8 18

Rocket engine for Stage I 4.220 4.220 96 1.728 96 1.728 0 594,8 6.542,8 18

Nozzle and chamber 1 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18

Top cover 1 200 200 8 144 8 144 0 34,4 378,4 18

Injector head 1 600 600 16 288 16 288 0 88,8 976,8 18

Propellant line between the 
injector head and the main valve 1 120 120 16 288 16 288 0 40,8 448,8

18

Burst disk 1 800 800 8 144 8 144 0 94,4 1.038,4 18

Assemblies 1 1.500 1.500 16 288 16 288 0 178,8 1.966,8 18

WP5 - Ground Testing 18.000 37.200 410 6.570 1.362 24.516 2.500 6.421,670.637,6 18

Ground tests approvals 3.400 3.400 48 864 48 864 0 426,4 4.690,4 18

Approval for the  rocket engine 
tests 1.700 1.700 24 432 24 432 0 213,2 2.345,2

18

Firefighters/medical services/
insurance 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Police 1 200 200 8 144 8 144 0 34,4 378,4 18

Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Approval for the propellants tanks 
tests 1.700 1.700 24 432 24 432 0 213,2 2.345,2

18

Firefighters/medical services/
insurance 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18

Police 1 200 200 8 144 8 144 0 34,4 378,4 18

Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Stage I, water tank tests 1.000 1.000 24 162 24 432 0 143,2 1.575,2 18

Operational pressure test 1 500 500 16 18 16 288 0 78,8 866,8 18

Ultimate load factor pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18

Stage I, rocket engine tests 1.000 10.500 48 864 656 11.808 0 2.230,824.538,8 18

Engine automation test 1 500 500 16 288 16 288 0 78,8 866,8 18

Rocket engine thrust test 20 500 10.000 32 576 640 11.520 0 2.152 23.672 18

EMC compatibility avionics tests 1.500 1.500 32 576 32 576 0 207,6 2.283,6 18

All launcher systems 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

All ground station stations 1 500 500 8 144 8 144 0 64,4 708,4 18

RF reach environment avionics 
tests 1.500 1.500 32 576 32 576 0 207,6 2.283,6

18

All launcher systems 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

All ground station stations 1 500 500 8 144 8 144 0 64,4 708,4 18

Long range avionics test 4.000 4.000 32 36 32 576 2.500 707,6 7.783,6 18

Ground tests for all systems 1 1.000 1.000 24 18 24 432 500 193,2 2.125,2 18

Airborne tests for all systems 1 3.000 3.000 8 18 8 144 2.000 514,4 5.658,4 18

Temperature tests for all systems 2.600 7.800 64 1.152 192 3.456 0 1.125,612.381,6 18
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Mechanical systems high 
temperature 3 800 2.400 16 288 48 864 0 326,4 3.590,4

18

Mechanical systems low 
temperature 3 500 1.500 16 288 48 864 0 236,4 2.600,4

18

Avionics systems high 
temperature 3 800 2.400 16 288 48 864 0 326,4 3.590,4

18

Avionics systems low temperature 3 500 1.500 16 288 48 864 0 236,4 2.600,4 18

Mechanical tests 1.500 6.000 72 1.296 288 5.184 0 1.118,412.302,4 18

All mechanical components 4 1.000 4.000 48 864 192 3.456 0 745,6 8.201,6 18

Avionics systems 4 500 2.000 24 432 96 1.728 0 372,8 4.100,8 18

Software testing 1.500 1.500 58 1.044 58 1.044 0 254,4 2.798,4 18

Static testing 1 500 500 16 288 16 288 0 78,8 866,8 18

Hardware integrated testing 1 500 500 24 432 24 432 0 93,2 1.025,2 18

Debugging 1 500 500 18 324 18 324 0 82,4 906,4 18

WP10 - Machinery 62.000 62.000 64 1.152 64 1.152 400 6.355,269.907,2 18

Auto crane 1 22.000 22.000 16 288 16 288 100 2.238,824.626,8 18

Autovehicle utility 1 12.000 12.000 8 144 8 144 100 1.224,413.468,4 18

Truck 1 22.000 22.000 8 144 8 144 100 2.224,424.468,4 18

Various shop tools, equipment, 
computers, etc 1 6.000 6.000 32 576 32 576 100 667,6 7.343,6

18

WP2 - Product Assurance 0 0 52 936 52 936 0 93,6 1.029,6 18

Documents 0 0 52 936 52 936 0 93,6 1.029,6 18

Non Conformance Reports (NCR) 1 0 0 24 432 24 432 0 43,2 475,2 18

Product Assurance (PA) plan 1 0 0 12 216 12 216 0 21,6 237,6 18

Safety procedures 1 0 0 16 288 16 288 0 28,8 316,8 18

WP3 - Management and Reporting 0 0 60 1.080 60 1.080 0 108 1.188 18

Documents 0 0 60 1.080 60 1.080 0 108 1.188 18

Inventory Record 1 0 0 24 432 24 432 0 43,2 475,2 18

Work Break down Structure 
(WBS) 1 0 0 24 432 24 432 0 43,2 475,2

18

Progress Report 1 0 0 12 216 12 216 0 21,6 237,6 18

WP-8 Public Relation 0 0 32 18 32 576 300 87,6 963,6 18

Public relation actions 1 0 0 32 18 32 576 300 87,6 963,6 18

WP-9 Marketing 0 0 60 1.080 60 1.080 500 158 1.738 18

Fund raising 1 0 0 60 1.080 60 1.080 500 158 1.738 18

TRR - Test Readiness Review 29.100 34.100 592 10.656 692 12.456 1.900 4.845,653.301,6 18

WP1 - System Engineering 0 0 208 3.744 208 3.744 0 374,4 4.118,4 18

Documents 0 0 208 3.744 208 3.744 0 374,4 4.118,4 18

Operations plan and procedures 1 0 0 24 432 24 432 0 43,2 475,2 18

Interface control document 1 0 0 24 432 24 432 0 43,2 475,2 18

EcoRocket equipments Design, 
Development and Verification Plan 1 0 0 80 1.440 80 1.440 0 144 1.584

18

EcoRocket Equipment Test 
Report 1 0 0 32 576 32 576 0 57,6 633,6

18

EcoRocket Equipment Design 
Report 1 0 0 48 864 48 864 0 86,4 950,4

18

WP6 - Flight Tests Preparation 24.100 24.100 104 1.872 104 1.872 1.100 2.707,229.779,2 18

Equipment and launch site rental 19.000 19.000 24 432 24 432 400 1.983,221.815,2
18

Ship rental 1 14.000 14.000 8 144 8 144 300 1.444,415.888,4 18
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Equipments rental (trucks, other 
gear, etc) 1 5.000 5.000 16 288 16 288 100 538,8 5.926,8

18

Launch approval 5.100 5.100 80 1.440 80 1.440 700 724 7.964 18

ROMATSA approval 1 200 200 24 432 24 432 100 73,2 805,2 18

ROAF approval 1 200 200 16 288 16 288 100 58,8 646,8 18

Navy approval 1 200 200 16 288 16 288 100 58,8 646,8 18

ANCOM approval 1 500 500 16 288 16 288 100 88,8 976,8 18

Firefighters/medical services/
insurance 1 4.000 4.000 8 144 8 144 300 444,4 4.888,4

18

WP7 - EcoRocket Launch 5.000 10.000 100 1.800 200 3.600 0 1.360 14.960 18

Miscelaneous for the EcoRocket 
launch, excluding the expenses 
listed above

2 5.000 10.000 100 1.800 200 3.600 0 1.360 14.960
18

WP2 - Product Assurance 0 0 36 648 36 648 0 64,8 712,8 18

Documents 0 0 36 648 36 648 0 64,8 712,8 18

Non Conformance Reports (NCR) 1 0 0 12 216 12 216 0 21,6 237,6 18

EcoRocket launch Post-Flight 
Report 1 0 0 24 432 24 432 0 43,2 475,2

18

WP3 - Management and Reporting 0 0 48 864 48 864 0 86,4 950,4 18

Documents 0 0 48 864 48 864 0 86,4 950,4 18

Inventory Record 1 0 0 12 216 12 216 0 21,6 237,6 18

Work Break down Structure 
(WBS) 1 0 0 12 216 12 216 0 21,6 237,6

18

Review Data Package 1 0 0 12 216 12 216 0 21,6 237,6 18

Progress Report 1 0 0 12 216 12 216 0 21,6 237,6 18

WP-8 Public Relation 0 0 48 864 48 864 300 116,4 1.280,4 18

Public relation actions 1 0 0 48 864 48 864 300 116,4 1.280,4 18

WP-9 Marketing 0 0 48 864 48 864 500 136,4 1.500,4 18

Fund raising 1 0 0 48 864 48 864 500 136,4 1.500,4 18

PFR - Post-Flight Review 0 0 120 2.160 120 2.160 1.500 366 4.026 18

WP-8 Public Relation 0 0 48 864 48 864 500 136,4 1.500,4 18

Public relation actions 1 0 0 48 864 48 864 500 136,4 1.500,4 18

WP-9 Marketing 0 0 48 864 48 864 1.000 186,4 2.050,4 18

Fund raising 1 0 0 48 864 48 864 1.000 186,4 2.050,4 18

WP3 - Management and Reporting 0 0 24 432 24 432 0 43,2 475,2 18

Documents 0 0 24 432 24 432 0 43,2 475,2 18

Final Report 1 0 0 24 432 24 432 0 43,2 475,2 18
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Appendix 5 
EcoRocket Heavy, Propulsion Module for Stages I and II, production cost/unit 

PM and infrastructure 
development tasks

Total 
nece-
ssary 
units

Materials 
cost/unit 

($)

Materials 
total cost 

($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 15.886 27.286 293 5.094 471 8.478 600 3.636 40.000
HRR - Hardware Readiness Review 15.886 27.286 293 5.094 471 8.478 600 3.636 40.000

18

WP1 - System Engineering 0 0 3 54 3 54 0 5,4 59,4
18

Documents 0 0 3 54 3 54 0 5,4 59,4
18

Operations plan and 
procedures 1 0 0 1 18 1 18 0 1,8 19,8

18

Interface control document 1 0 0 1 18 1 18 0 1,8 19,8
18

EcoRocket Equipment Test 
Report 1 0 0 1 18 1 18 0 1,8 19,8

18

WP4 - Procurement and 
Manufacturing 13.310 24.710 225 4.050 403 7.254 0 3.196,4 35.160,4

18

Propulsion 3.620 3.620 86 1.548 86 1.548 0 516,8 5.684,8
18

Stage I Main Engine 3.620 3.620 86 1.548 86 1.548 0 516,8 5.684,8
18

Support equipment 100 100 4 72 4 72 0 17,2 189,2
18

Storage supports 1 100 100 4 72 4 72 0 17,2 189,2
18

Rocket engine 3.520 3.520 82 1.476 82 1.476 0 499,6 5.495,6
18

Chamber and nozzle 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2
18

Top cover 1 200 200 6 108 6 108 0 30,8 338,8
18

Injector head 1 600 600 12 216 12 216 0 81,6 897,6
18

Propellant line between the 
injector head and the main 
valve

1 120 120 16 288 16 288 0 40,8 448,8
18

Burst disk system 1 600 600 8 144 8 144 0 74,4 818,4
18

Assemblies 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8
18

Propellants tanks 4.990 16.190 81 1.458 255 4.590 0 2.078 22.858
18

Stage I Main Tank 4.990 16.190 81 1.458 255 4.590 0 2.078 22.858
18

Support equipment 660 1.560 36 648 164 2.952 0 451,2 4.963,2
18

Water tank cylinder support 
removable moulds 6 160 960 24 432 144 2.592 0 355,2 3.907,2

Water tank enclosures 
support removable moulds 2 100 200 8 144 16 288 0 48,8 536,8

Storage supports 1 400 400 4 72 4 72 0 47,2 519,2
18

Main Water Tank 4.330 14.630 45 810 91 1.638 0 1.626,8 17.894,8
18

Enclosures 2 300 600 6 108 12 216 0 81,6 897,6
18

Cylinder 6 2.000 12.000 8 144 48 864 0 1.286,4 14.150,4
18

Fueling fitting 1 200 200 4 72 4 72 0 27,2 299,2
18

Fueling valve 1 100 100 1 18 1 18 0 11,8 129,8
18

Fueling feed line 1 160 160 1 18 1 18 0 17,8 195,8
18

Safety valve fitting 1 80 80 1 18 1 18 0 9,8 107,8
18

Safety valve 1 40 40 1 18 1 18 0 5,8 63,8
18

Pressurizing fitting 1 80 80 2 36 2 36 0 11,6 127,6
18

Pressurizing valve 1 200 200 2 36 2 36 0 23,6 259,6
18
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Presurizing feed line 1 200 200 1 18 1 18 0 21,8 239,8
18

Tank emptying fitting 1 60 60 1 18 1 18 0 7,8 85,8
18

Tank emptying valve 1 200 200 1 18 1 18 0 21,8 239,8
18

Tank emptying feed line 1 50 50 1 18 1 18 0 6,8 74,8
18

Batteries 1 50 50 1 18 1 18 0 6,8 74,8
18

Electric harness 1 80 80 2 36 2 36 0 11,6 127,6
18

Assemblies 1 530 530 12 216 12 216 0 74,6 820,6
18

Intertank, fairing 1.200 1.300 21 378 23 414 0 171,4 1.885,4
18

Intertank T1-T2 500 600 8 144 10 180 0 78 858
18

Support equipment 100 200 2 36 4 72 0 27,2 299,2
18

Storage supports 2 100 200 2 36 4 72 0 27,2 299,2
18

Intertank 400 400 6 108 6 108 0 50,8 558,8
18

Intertank airframe 1 200 200 4 72 4 72 0 27,2 299,2
18

Assemblies 1 200 200 2 36 2 36 0 23,6 259,6
18

Nose cone 700 700 13 234 13 234 0 93,4 1.027,4
18

Support equipment 100 100 1 18 1 18 0 11,8 129,8
18

Storage supports 1 100 100 1 18 1 18 0 11,8 129,8
18

Nose cone 600 600 12 216 12 216 0 81,6 897,6
18

Nose cone 1 400 400 8 144 8 144 0 54,4 598,4
18

Assemblies 1 200 200 4 72 4 72 0 27,2 299,2
18

Avionics 560 660 11 198 13 234 0 89,4 983,4
18

Stage I 560 660 11 198 13 234 0 89,4 983,4
18

Sensors 560 660 11 198 13 234 0 89,4 983,4
18

Temperature sensors 220 260 5 90 6 108 0 36,8 404,8
18

Water tank on top 1 40 40 1 18 1 18 0 5,8 63,8
18

Water tank at the bottom 1 40 40 1 18 1 18 0 5,8 63,8
18

Rocket engine 2 40 80 1 18 2 36 0 11,6 127,6
18

Electric harness for the 
sensors 1 100 100 2 36 2 36 0 13,6 149,6

18

Pressure sensors 340 400 6 108 7 126 0 52,6 578,6
18

Water tank on top 1 60 60 1 18 1 18 0 7,8 85,8
18

Water tank in the liquid 1 60 60 1 18 1 18 0 7,8 85,8
18

Water tank at the bottom 1 60 60 1 18 1 18 0 7,8 85,8
18

Rocket engine 2 60 120 1 18 2 36 0 15,6 171,6
18

Electric harness for the 
sensors 1 100 100 2 36 2 36 0 13,6 149,6

18

Launch infrastructure 2.940 2.940 26 468 26 468 0 340,8 3.748,8
18

Launch infrastructure 450 450 2 36 2 36 0 48,6 534,6
18

Rocket transport and storage 
structure 1 400 400 1 18 1 18 0 41,8 459,8

18

Cords to lift the vehicle with 
the crane to put it on the sea 
surface

1 50 50 1 18 1 18 0 6,8 74,8
18

Launch infrastructure storage 
tanks 2.490 2.490 24 432 24 432 0 292,2 3.214,2

18

Water tank for Stage I 2.490 2.490 24 432 24 432 0 292,2 3.214,2
18

Tank 1 1.000 1.000 4 72 4 72 0 107,2 1.179,2
18

Fueling fitting 1 40 40 1 18 1 18 0 5,8 63,8
18

Fueling valve 1 100 100 1 18 1 18 0 11,8 129,8
18
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Fueling feed line 1 100 100 1 18 1 18 0 11,8 129,8
18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8
18

Safety valve 1 40 40 1 18 1 18 0 5,8 63,8
18

Exhaust fitting 1 50 50 1 18 1 18 0 6,8 74,8
18

Exhaust valve 1 100 100 1 18 1 18 0 11,8 129,8
18

Exhaust feed line 1 200 200 1 18 1 18 0 21,8 239,8
18

Exhaust pump 1 500 500 2 36 2 36 0 53,6 589,6
18

Electric harness 1 40 40 2 36 2 36 0 7,6 83,6
18

Assemblies 1 100 100 4 72 4 72 0 17,2 189,2
18

Metallic structure for the tank 1 200 200 4 72 4 72 0 27,2 299,2
18

WP5 - Ground Testing 2.076 2.076 52 756 52 936 500 351,2 3.863,2
18

Ground tests approvals 376 376 4 72 4 72 0 44,8 492,8
18

Approval for the propellants 
tanks tests 376 376 4 72 4 72 0 44,8 492,8

18

Firefighters/medical services/
insurance 1 200 200 2 36 2 36 0 23,6 259,6

18

Police 1 76 76 1 18 1 18 0 9,4 103,4
18

Test site administration 1 100 100 1 18 1 18 0 11,8 129,8
18

Stage I, water tank tests 100 100 4 18 4 72 0 17,2 189,2
18

Operational pressure test 1 100 100 4 18 4 72 0 17,2 189,2
18

Stage I, rocket engine tests 200 200 4 72 4 72 0 27,2 299,2
18

Engine automation test 1 200 200 4 72 4 72 0 27,2 299,2
18

EMC compatibility avionics 
tests 200 200 6 108 6 108 0 30,8 338,8

18

All launcher systems 1 200 200 6 108 6 108 0 30,8 338,8
18

RF reach environment 
avionics tests 200 200 6 108 6 108 0 30,8 338,8

18

All launcher systems 1 200 200 6 108 6 108 0 30,8 338,8
18

Long range avionics test 200 200 8 18 8 144 500 84,4 928,4
18

Ground tests for all systems 1 200 200 8 18 8 144 500 84,4 928,4
18

Mechanical tests 400 400 12 216 12 216 0 61,6 677,6
18

All mechanical components 1 200 200 8 144 8 144 0 34,4 378,4
18

Avionics systems 1 200 200 4 72 4 72 0 27,2 299,2
18

Software testing 400 400 8 144 8 144 0 54,4 598,4
18

Static testing 1 200 200 4 72 4 72 0 27,2 299,2
18

Hardware integrated testing 1 200 200 4 72 4 72 0 27,2 299,2
18

WP10 - Machinery 500 500 4 72 4 72 100 67,2 739,2
18

Various shop tools, 
equipment, computers, etc 1 500 500 4 72 4 72 100 67,2 739,2

18

WP2 - Product Assurance 0 0 6 108 6 108 0 10,8 118,8
18

Documents 0 0 6 108 6 108 0 10,8 118,8
18

Non Conformance Reports 
(NCR) 1 0 0 2 36 2 36 0 3,6 39,6

18

Product Assurance (PA) plan 1 0 0 2 36 2 36 0 3,6 39,6
18

Safety procedures 1 0 0 2 36 2 36 0 3,6 39,6
18

WP3 - Management and Reporting 0 0 3 54 3 54 0 5,4 59,4
18

Documents 0 0 3 54 3 54 0 5,4 59,4
18

Inventory Record 1 0 0 1 18 1 18 0 1,8 19,8
18
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Work Breakdown Structure 
(WBS) 1 0 0 1 18 1 18 0 1,8 19,8

18

Progress Report 1 0 0 1 18 1 18 0 1,8 19,8
18
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Appendix 6 
EcoRocket Heavy, Propulsion Module for Stage III, development cost 

Launch vehicle and 
infrastructure development 
tasks

Total 
nece

-
ssary 
units

Materials 
cost/unit 

($)

Materials 
total 

cost ($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 209.015 352.075 8.661 154.098 11.540 207.716 9.300 56.909 626.001
DR - Design Review 0 0 857 15.426 857 15.426 1.100 1.652,618.178,6 18
WP-1 - System engineering 0 0 406 7.308 406 7.308 300 760,8 8.368,8 18
Documents 0 0 406 7.308 406 7.308 300 760,8 8.368,8 18
Operation plan and procedures 1 0 0 20 360 20 360 0 36 396 18
Interface control document 1 0 0 16 288 16 288 0 28,8 316,8 18
EcoRocket equipments Design, 
Development and Verification 
Plan

1 0 0 38 684 38 684 0 68,4 752,4
18

EcoRocket Equipment Design 
Reports 1 0 0 300 5.400 300 5.400 0 540 5.940 18
Flight Authority Safety Data 
Package 1 0 0 32 576 32 576 300 87,6 963,6 18
WP2 - Product Assurance 0 0 40 720 40 720 0 72 792 18
Documents 0 0 40 720 40 720 0 72 792 18
Product Assurance Plan 1 0 0 16 288 16 288 0 28,8 316,8 18
Non Conformance Reports 1 0 0 24 432 24 432 0 43,2 475,2 18
WP3 - Management and Reporting 0 0 117 2.106 117 2.106 0 210,6 2.316,6 18
Documents 0 0 117 2.106 117 2.106 0 210,6 2.316,6 18
Inventory Record 1 0 0 30 540 30 540 0 54 594 18
Work Break down Structure 1 0 0 50 900 50 900 0 90 990 18
Progress Report 1 0 0 13 234 13 234 0 23,4 257,4 18
Minutes of Meeting 1 0 0 24 432 24 432 0 43,2 475,2 18
WP4 - Dependability Assurance 
and Safety 0 0 40 720 40 720 0 72 792 18
Documents 0 0 40 720 40 720 0 72 792 18
Safety procedures 1 0 0 24 432 24 432 0 43,2 475,2 18
Test Range Authority Safety 
Data Package 1 0 0 16 288 16 288 0 28,8 316,8 18
WP-8 Public Relation 0 0 60 1.080 60 1.080 200 128 1.408 18
Public relation actions 1 0 0 60 1.080 60 1.080 200 128 1.408 18
WP-9 Marketing 0 0 194 3.492 194 3.492 600 409,2 4.501,2 18
Launcher sales 1 0 0 70 1.260 70 1.260 200 146 1.606 18
Fund raising 1 0 0 124 2.232 124 2.232 400 263,2 2.895,2 18
HRR - Hardware Readiness Review 179.915 293.875 6.230 110.3408.710,8156.794,43.60045.426,94499.696,3418
WP1 - System Engineering 0 0 694 12.492 694 12.492 0 1.249,213.741,2 18
Documents 0 0 694 12.492 694 12.492 0 1.249,213.741,2 18
Operations plan and 
procedures 1 0 0 40 720 40 720 0 72 792 18
Interface control document 1 0 0 30 540 30 540 0 54 594 18
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EcoRocket equipments Design, 
Development and Verification 
Plan

1 0 0 94 1.692 94 1.692 0 169,2 1.861,2
18

EcoRocket Equipment Test 
Report 1 0 0 200 3.600 200 3.600 0 360 3.960 18
EcoRocket Equipment Design 
Report 1 0 0 300 5.400 300 5.400 0 540 5.940 18
Flight Authority Safety Data 
Package 1 0 0 30 540 30 540 0 54 594 18
WP4 - Procurement and 
Manufacturing 148.415 217.975 4.292 77.058 5.296,895.342,4 0 31.331,74344.649,1418
Propulsion 12.875 14.445 400 7.236 504 9.072 0 2.351,725.868,7 18
Stage III Main Engine 12.125 12.125 334 6.048 334 6.012 0 1.813,719.950,7 18
Support equipment 2.870 2.870 140 2.556 140 2.520 0 539 5.929 18
Chamber and nozzle primary 
positive mould 1 800 800 40 720 40 720 0 152 1.672 18
Chamber and nozzle negative 
mould 1 800 800 36 648 36 648 0 144,8 1.592,8 18
Chamber and nozzle positive 
mould 1 800 800 36 648 36 648 0 144,8 1.592,8 18
Casting supports 1 200 200 6 108 6 108 0 30,8 338,8 18
Storage supports 1 100 100 6 144 6 108 0 20,8 228,8 18
Top cover positive mould 1 70 70 8 144 8 144 0 21,4 235,4 18
Top cover negative mould 1 100 100 8 144 8 144 0 24,4 268,4 18
Rocket engine 9.255 9.255 194 3.492 194 3.492 0 1.274,714.021,7 18
Chamber and nozzle 1 3.100 3.100 64 1.152 64 1.152 0 425,2 4.677,2 18
Top cover 1 200 200 12 216 12 216 0 41,6 457,6 18
Injector head 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Peroxide feed line between the 
injector head and the main 
valve

1 200 200 6 108 6 108 0 30,8 338,8
18

Kerosene feed line between the 
injector head and the main 
valve

1 140 140 6 108 6 108 0 24,8 272,8
18

Main Peroxide valve 1 1.200 1.200 8 144 8 144 0 134,4 1.478,4 18
Main Kerosene valve 1 600 600 6 108 6 108 0 70,8 778,8 18
Peroxide feed line between the 
main valve and the tank 
exhaust

1 120 120 6 108 6 108 0 22,8 250,8
18

Kerosene feed line between the 
main valve and the tank 
exhaust

1 95 95 4 72 4 72 0 16,7 183,7
18

Fittings 1 300 300 12 216 12 216 0 51,6 567,6 18
Battery for the valves 1 200 200 4 72 4 72 0 27,2 299,2 18
Electric harness 1 100 100 6 108 6 108 0 20,8 228,8 18
Assemblies 1 2.000 2.000 36 648 36 648 0 264,8 2.912,8 18
Stage I and II RCS System 750 2.320 66 1.188 170 3.060 0 538 5.918 18
RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18
RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18
RCS containers 2 140 280 16 288 32 576 0 85,6 941,6 18
Battery for the solenoid valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Fittings 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
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Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18
Propellants tanks 22.307 67.467 419 7.542 616,8 11.102,4 0 7.856,9486.426,3418
Stage III Main Tanks 16.087 64.187 264 4.752 442 7.956 0 7.214,379.357,3 18
Support equipment 2.797 3.697 90 1.620 134 2.412 0 610,9 6.719,9 18

Tank negative enclosure mould 1 400 400 10 180 10 180 0 58 638 18
Tank enclosure mould 1 300 300 18 324 18 324 0 62,4 686,4 18
Tank cylinder positive mould 1 600 600 24 432 24 432 0 103,2 1.135,2 18
Tank cylinder negative mould 1 400 400 10 180 10 180 0 58 638 18
Tank cylinder support 
removable moulds 6 160 960 8 144 48 864 0 182,4 2.006,4 18
Tank enclosures support 
removable moulds 2 100 200 4 72 8 144 0 34,4 378,4 18
Casting supports 1 237 237 4 72 4 72 0 30,9 339,9 18
Storage supports 1 600 600 12 216 12 216 0 81,6 897,6 18
Peroxide Tank 4.800 15.100 91 1.638 179 3.222 0 1.832,220.154,2 18
Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18
Cylinder 6 2.000 12.000 16 288 96 1.728 0 1.372,815.100,8 18
Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18
Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18
Tank emptying feed line 1 50 50 1 18 1 18 0 6,8 74,8 18
Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Peroxide 4.000 40.000 4 72 40 720 0 4.072 44.792 18
Peroxide 10 4.000 40.000 4 72 40 720 0 4.072 44.792 18
Kerosene Tank 3.890 4.190 75 1.350 81 1.458 0 564,8 6.212,8 18
Enclosures 2 300 600 6 108 12 216 0 81,6 897,6 18
Cylinder 1 2.000 2.000 4 72 4 72 0 207,2 2.279,2 18
Fueling fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18
Pressurizing valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
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Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18
Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18
Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Kerosene 600 1.200 4 72 8 144 0 134,4 1.478,4 18
Kerosene 2 600 1.200 4 72 8 144 0 134,4 1.478,4 18
Stage I and II RCS System 
Engine Tank 6.220 3.280 155 2.790 174,8 3.146,4 0 642,64 7.069,04 18
Support equipment 820 1.000 74 1.332 89 1.602 0 260,2 2.862,2 18
Tank negative enclosure mould 1 120 120 8 144 8 144 0 26,4 290,4 18
Tank enclosure mould 1 100 100 16 288 16 288 0 38,8 426,8 18
Tank cylinder positive mould 1 180 180 18 324 18 324 0 50,4 554,4 18
Tank cylinder negative mould 1 160 160 8 144 8 144 0 30,4 334,4 18
Tank cylinder support 
removable moulds 2 60 120 6 108 12 216 0 33,6 369,6 18
Tank enclosures support 
removable moulds 4 40 160 3 54 12 216 0 37,6 413,6 18
Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18
Storage supports 1 100 100 12 216 12 216 0 31,6 347,6 18
Peroxide Tank 1.400 1.480 77 1.386 85 1.530 0 301 3.311 18
Enclosures 2 80 160 8 144 16 288 0 44,8 492,8 18
Cylinder 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18
Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 30 30 2 36 2 36 0 6,6 72,6 18
Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18
Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18
Peroxide 4.000 800 4 72 0,8 14,4 0 81,44 895,84 18
Peroxide 0,2 4.000 800 4 72 0,8 14,4 0 81,44 895,84 18
Intertank, fairing 2.880 4.680 181 3.258 288 5.184 0 986,4 10.850,4 18
Intertanks TIII 1.520 2.420 88 1.584 130 2.340 0 476 5.236 18
Support equipment 720 820 48 864 50 900 0 172 1.892 18
Interstage positive mould 1 300 300 32 576 32 576 0 87,6 963,6 18
Interstage negative mould 1 200 200 8 144 8 144 0 34,4 378,4 18
Casting supports 1 120 120 6 108 6 108 0 22,8 250,8 18
Storage supports 2 100 200 2 36 4 72 0 27,2 299,2 18
Intertanks 800 1.600 40 720 80 1.440 0 304 3.344 18
Intertank airframe 2 400 800 8 144 16 288 0 108,8 1.196,8 18
Assemblies 2 400 800 32 576 64 1.152 0 195,2 2.147,2 18
Nose cone 1.360 2.260 93 1.674 158 2.844 0 510,4 5.614,4 18
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Support equipment 560 660 29 522 30 540 0 120 1.320 18
Nose cone positive mould 1 200 200 20 360 20 360 0 56 616 18
Nose cone negative mould 1 160 160 4 72 4 72 0 23,2 255,2 18
Casting supports 1 100 100 4 72 4 72 0 17,2 189,2 18
Storage supports 2 100 200 1 18 2 36 0 23,6 259,6 18
Nose cone 800 1.600 64 1.152 128 2.304 0 390,4 4.294,4 18
Nose cone 2 400 800 16 288 32 576 0 137,6 1.513,6 18
Assemblies 2 400 800 48 864 96 1.728 0 252,8 2.780,8 18
Avionics 12.363 13.343 384 6.678 440 7.920 0 2.126,323.389,3 18
Stage III 12.363 13.343 384 6.678 440 7.920 0 2.126,323.389,3 18
Flight computer 1.100 1.100 168 3.024 168 3.024 0 412,4 4.536,4 18
Flight computer 1 600 600 24 432 24 432 0 103,2 1.135,2 18
Battery 1 200 200 4 72 4 72 0 27,2 299,2 18
Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18
Enclosure for the flight 
computer 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18
Flight computer programming 1 0 0 100 1.800 100 1.800 0 180 1.980 18
Sensors 2.960 3.140 120 1.926 136 2.448 0 558,8 6.146,8 18
Navigation and attitude 2.300 2.300 68 1.098 68 1.224 0 352,4 3.876,4 18
IMU (accel + gyro) 1 1.400 1.400 24 432 24 432 0 183,2 2.015,2 18
Compass 1 400 400 8 144 8 144 0 54,4 598,4 18
GPS 1 200 200 8 144 8 144 0 34,4 378,4 18
Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18

Shocks absorbant table for the 
IMU 1 100 100 8 18 8 144 0 24,4 268,4

18
Electric harness for the sensors 1 100 100 16 288 16 288 0 38,8 426,8 18
Temperature sensors 260 380 24 378 36 648 0 102,8 1.130,8 18
Kerosene tank on top 1 40 40 4 18 4 72 0 11,2 123,2 18
Kerosene tank in the liquid 1 40 40 4 72 4 72 0 11,2 123,2 18
Peroxide tank on top 1 40 40 4 72 4 72 0 11,2 123,2 18
Rocket engine 4 40 160 4 72 16 288 0 44,8 492,8 18
Electric harness for the sensors 1 100 100 8 144 8 144 0 24,4 268,4 18
Pressure sensors 400 460 28 450 32 576 0 103,6 1.139,6 18
Kerosene tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18
Peroxide tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18
Peroxide tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18
Kerosene tank at the bottom 2 60 120 4 72 8 144 0 26,4 290,4 18

Rocket engine chamber at two 
stations 1 60 60 8 144 8 144 0 20,4 224,4

18
Electric harness for the sensors 1 100 100 4 18 4 72 0 17,2 189,2 18
Telemetry 6.703 6.703 60 1.080 60 1.080 0 778,3 8.561,3 18
Rx/Tx radio modem 1 1.600 1.600 16 288 16 288 0 188,8 2.076,8 18
Antennae 1 800 800 8 144 8 144 0 94,4 1.038,4 18
Battery 1 100 100 4 72 4 72 0 17,2 189,2 18
Electric harness 1 103 103 8 144 8 144 0 24,7 271,7 18
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Interface between the flight 
computer and the Tx/Rx radio 
modem

1 300 300 8 144 8 144 0 44,4 488,4
18

Transponder 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4 18
Encoder 80kft 1 1.800 1.800 8 144 8 144 0 194,4 2.138,4 18
Rx/Tx video 1.600 2.400 36 648 76 1.368 0 376,8 4.144,8 18
Cameras 3 100 300 16 288 48 864 0 116,4 1.280,4 18
Battery 3 300 900 4 72 12 216 0 111,6 1.227,6 18
Antennae 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18
Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18
Launch infrastructure 7.790 7.790 282 5.076 282 5.076 0 1.286,614.152,6 18
Launch infrastructure 2.300 2.300 108 1.944 108 1.944 0 424,4 4.668,4 18
Rocket transport and storage 
structure 1 600 600 48 864 48 864 0 146,4 1.610,4 18
Ballast to keep the rocket on 
vertical position in the water 1 400 400 32 576 32 576 0 97,6 1.073,6 18
Ballast release mechanism 1 300 300 16 288 16 288 0 58,8 646,8 18
Power generator 1 800 800 4 72 4 72 0 87,2 959,2 18
Cords to lift the vehicle with the 
crane to put it on the sea 
surface

1 200 200 8 144 8 144 0 34,4 378,4
18

Launch infrastructure storage 
tanks 5.490 5.490 174 3.132 174 3.132 0 862,2 9.484,2 18
Peroxide storage tank Stage III 1.930 1.930 66 1.188 66 1.188 0 311,8 3.429,8 18
Tank 1 300 300 4 72 4 72 0 37,2 409,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Kerosene storage tank Stage III 1.630 1.630 42 756 42 756 0 238,6 2.624,6 18
Tank 1 140 140 4 72 4 72 0 21,2 233,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18
Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18
Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18
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Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18
Metallic structure for the tank 1 60 60 4 72 4 72 0 13,2 145,2 18
Peroxide storage tank for RCS 1.930 1.930 66 1.188 66 1.188 0 311,8 3.429,8 18
Tank 1 300 300 4 72 4 72 0 37,2 409,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Test facility 54.500 54.500 816 14.688 816 14.688 0 6.918,876.106,8 18
Test facility storage containers 4.000 4.000 8 144 8 144 0 414,4 4.558,4 18

Test facility storage container 1 4.000 4.000 8 144 8 144 0 414,4 4.558,4 18

Fabrication facility at the test 
stand 50.000 50.000 800 14.400 800 14.400 0 6.440 70.840

18

Fabrication facility at the test 
stand 1 50.000 50.000 800 14.400 800 14.400 0 6.440 70.840

18
Test facility security 500 500 8 144 8 144 0 64,4 708,4 18
Test facility security equipment 1 500 500 8 144 8 144 0 64,4 708,4 18
Test stands and the hardware 
for the test 35.700 55.750 1.810 32.580 2.350 42.300 0 9.805 107.855 18
Rocket Engine Test Stand 8.200 8.200 420 7.560 468 8.424 0 1.662,418.286,4 18
Metallic structure 1 2.000 2.000 160 2.880 160 2.880 0 488 5.368 18
Electric jack lifter 1 0 0 8 144 8 144 0 14,4 158,4 18
Power generator 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18
Electronic thrust cells 4 0 0 16 288 64 1.152 0 115,2 1.267,2 18
Signal convertor for the 
electronic thrust scales 1 0 0 16 288 16 288 0 28,8 316,8 18
Thrust stand to rocket engine 
interface 1 300 300 32 576 32 576 0 87,6 963,6 18
Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18
Thunder strikes dischargers 1 200 200 12 216 12 216 0 41,6 457,6 18
Electric harness 1 600 600 16 288 16 288 0 88,8 976,8 18

Concrete hot exhaust gases 
deflector 1 4.000 4.000 144 2.592 144 2.592 0 659,2 7.251,2

18
Test stand storage tanks 14.510 14.510 926 16.668 926 16.668 0 3.117,834.295,8 18

Water tank to flood and spray 
the test stand 8.120 8.120 464 8.352 464 8.352 0 1.647,218.119,2

18
Tank 1 3.000 3.000 112 2.016 112 2.016 0 501,6 5.517,6 18
Fueling fitting 1 80 80 8 144 8 144 0 22,4 246,4 18
Fueling valve 1 200 200 8 144 8 144 0 34,4 378,4 18
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Fueling feed line 1 100 100 8 144 8 144 0 24,4 268,4 18
Safety valve fitting 1 80 80 8 144 8 144 0 22,4 246,4 18
Safety valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Pressurizing fitting 1 80 80 8 144 8 144 0 22,4 246,4 18
Pressurizing valve 1 160 160 8 144 8 144 0 30,4 334,4 18
Presurizing feed line 1 200 200 8 144 8 144 0 34,4 378,4 18
Tank emptying fitting 1 80 80 8 144 8 144 0 22,4 246,4 18
Tank emptying valve 1 200 200 8 144 8 144 0 34,4 378,4 18
Tank emptying feed line 1 80 80 8 144 8 144 0 22,4 246,4 18
Exhaust fitting 1 200 200 8 144 8 144 0 34,4 378,4 18
Exhaust valve 1 400 400 8 144 8 144 0 54,4 598,4 18
Exhaust feed line 1 300 300 8 144 8 144 0 44,4 488,4 18
Feeding pump 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18
Exhaust spraying nozzles 1 300 300 32 576 32 576 0 87,6 963,6 18
Electric harness 1 60 60 8 144 8 144 0 20,4 224,4 18
Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18
Metallic structure for the tank 1 300 300 48 864 48 864 0 116,4 1.280,4 18

Concreate structure as a pad 1 800 800 96 1.728 96 1.728 0 252,8 2.780,8 18
Peroxide storage tank Stage III 2.330 2.330 162 2.916 162 2.916 0 524,6 5.770,6 18
Tank 1 400 400 4 72 4 72 0 47,2 519,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Concreate structure as a pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8 18
Kerosene storage tank Stage III 1.830 1.830 138 2.484 138 2.484 0 431,4 4.745,4 18
Tank 1 140 140 4 72 4 72 0 21,2 233,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18
Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18
Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18
Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18
Metallic structure for the tank 1 60 60 4 72 4 72 0 13,2 145,2 18
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Concreate structure as a pad 1 200 200 96 1.728 96 1.728 0 192,8 2.120,8 18
Peroxide storage tank for RCS 2.230 2.230 162 2.916 162 2.916 0 514,6 5.660,6 18
Tank 1 400 400 4 72 4 72 0 47,2 519,2 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Concreate structure as a pad 1 200 200 96 1.728 96 1.728 0 192,8 2.120,8 18
Dynamic Test Stand 3.000 3.000 204 3.672 204 3.672 0 667,2 7.339,2 18
Metallic structure 1 2.000 2.000 160 2.880 160 2.880 0 488 5.368 18
Electric jack lifter 1 0 0 8 144 8 144 0 14,4 158,4 18
Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18
Thunder strikes dischargers 1 300 300 12 216 12 216 0 51,6 567,6 18
Electric harness 1 600 600 16 288 16 288 0 88,8 976,8 18
Rocket engines 9.990 30.040 260 4.680 752 13.536 0 4.357,647.933,6 18
Rocket engine for Stage III 9.240 27.720 194 3.492 582 10.476 0 3.819,642.015,6 18
Chamber and nozzle 3 3.100 9.300 64 1.152 192 3.456 0 1.275,614.031,6 18
Top cover 3 200 600 12 216 36 648 0 124,8 1.372,8 18
Injector head 3 1.000 3.000 24 432 72 1.296 0 429,6 4.725,6 18
Peroxide feed line between the 
injector head and the main 
valve

3 200 600 6 108 18 324 0 92,4 1.016,4
18

Kerosene feed line between the 
injector head and the main 
valve

3 140 420 6 108 18 324 0 74,4 818,4
18

Main Peroxide valve 3 1.200 3.600 8 144 24 432 0 403,2 4.435,2 18
Main Kerosene valve 3 600 1.800 6 108 18 324 0 212,4 2.336,4 18
Peroxide feed line between the 
main valve and the tank 
exhaust

3 120 360 6 108 18 324 0 68,4 752,4
18

Kerosene feed line between the 
main valve and the tank 
exhaust

3 80 240 4 72 12 216 0 45,6 501,6
18

Fittings 3 300 900 12 216 36 648 0 154,8 1.702,8 18
Battery for the valves 3 200 600 4 72 12 216 0 81,6 897,6 18
Electric harness 3 100 300 6 108 18 324 0 62,4 686,4 18
Assemblies 3 2.000 6.000 36 648 108 1.944 0 794,4 8.738,4 18
Stage I and II RCS System 750 2.320 66 1.188 170 3.060 0 538 5.918 18
RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18
RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18
RCS containers 2 140 280 16 288 32 576 0 85,6 941,6 18
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Battery for the solenoid valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Fittings 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18
WP5 - Ground Testing 25.500 69.900 668 11.484 2.144 38.592 2.50011.099,2122.091,218
Ground tests approvals 3.400 3.400 48 864 48 864 0 426,4 4.690,4 18
Approval for the  rocket engine 
tests 1.700 1.700 24 432 24 432 0 213,2 2.345,2 18

Firefighters/medical services/
insurance 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18
Police 1 200 200 8 144 8 144 0 34,4 378,4 18
Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Approval for the propellants 
tanks tests 1.700 1.700 24 432 24 432 0 213,2 2.345,2

18

Firefighters/medical services/
insurance 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18
Police 1 200 200 8 144 8 144 0 34,4 378,4 18
Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage III, peroxide tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
Ultimate load factor pressure 
test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage III, Kerosene tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
Ultimate load factor pressure 
test 1 500 500 8 144 8 144 0 64,4 708,4 18
RCS tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
Ultimate load factor pressure 
test 1 500 500 8 144 8 144 0 64,4 708,4 18
Stage III, rocket engine tests 1.500 7.000 36 648 168 3.024 0 1.002,411.026,4 18
Engine automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18
Rocket engine thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
Stage I and II RCS tests 1.500 7.000 36 648 168 3.024 0 1.002,411.026,4 18
RCS automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18
RCS thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
EMC compatibility avionics 
tests 2.000 3.500 40 720 72 1.296 0 479,6 5.275,6 18
All launcher systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18
All ground station stations 1 500 500 8 144 8 144 0 64,4 708,4 18
Payload-launcher compatibility 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
RF reach environment avionics 
tests 2.000 4.000 40 720 80 1.440 0 544 5.984 18
All launcher systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18
All ground station stations 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
Payload-launcher compatibility 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
Long range avionics test 4.000 8.000 32 36 64 1.152 2.500 1.165,212.817,2 18
Ground tests for all systems 2 1.000 2.000 24 18 48 864 500 336,4 3.700,4 18
Airborne tests for all systems 2 3.000 6.000 8 18 16 288 2.000 828,8 9.116,8 18
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Temperature tests for all 
systems 2.600 13.000 64 1.152 320 5.760 0 1.876 20.636

18

Mechanical systems high 
temperature 5 800 4.000 16 288 80 1.440 0 544 5.984

18
Mechanical systems low 
temperature 5 500 2.500 16 288 80 1.440 0 394 4.334 18
Avionics systems high 
temperature 5 800 4.000 16 288 80 1.440 0 544 5.984 18
Avionics systems low 
temperature 5 500 2.500 16 288 80 1.440 0 394 4.334 18
Vacuum tests for all systems 1.500 5.000 16 288 48 864 0 586,4 6.450,4 18
Relevant mechanical systems 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
Avionics systems 4 1.000 4.000 8 144 32 576 0 457,6 5.033,6 18
Interstages tests 500 1.000 8 144 16 288 0 128,8 1.416,8 18
Separation tests under load 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
Mechanical tests 2.000 12.000 140 2.520 904 16.272 0 2.827,231.099,2 18
All mechanical components 8 1.000 8.000 80 1.440 640 11.520 0 1.952 21.472 18
Launcher-payload interface 2 500 1.000 24 432 48 864 0 186,4 2.050,4 18
Avionics systems 6 500 3.000 36 648 216 3.888 0 688,8 7.576,8 18
Software testing 1.500 1.500 136 2.448 136 2.448 0 394,8 4.342,8 18
Static testing 1 500 500 36 648 36 648 0 114,8 1.262,8 18
Hardware integrated testing 1 500 500 64 1.152 64 1.152 0 165,2 1.817,2 18
Debugging 1 500 500 36 648 36 648 0 114,8 1.262,8 18
WP10 - Machinery 6.000 6.000 64 1.152 64 1.152 100 725,2 7.977,2 18

Various shop tools, equipment, 
computers, etc 1 6.000 6.000 64 1.152 64 1.152 100 725,2 7.977,2

18
WP2 - Product Assurance 0 0 98 1.764 98 1.764 0 176,4 1.940,4 18
Documents 0 0 98 1.764 98 1.764 0 176,4 1.940,4 18

Non Conformance Reports 
(NCR) 1 0 0 48 864 48 864 0 86,4 950,4

18
Product Assurance (PA) plan 1 0 0 18 324 18 324 0 32,4 356,4 18
Safety procedures 1 0 0 32 576 32 576 0 57,6 633,6 18
WP3 - Management and Reporting 0 0 114 2.052 114 2.052 0 205,2 2.257,2 18
Documents 0 0 114 2.052 114 2.052 0 205,2 2.257,2 18
Inventory Record 1 0 0 48 864 48 864 0 86,4 950,4 18

Work Break down Structure 
(WBS) 1 0 0 48 864 48 864 0 86,4 950,4

18
Progress Report 1 0 0 18 324 18 324 0 32,4 356,4 18
WP-8 Public Relation 0 0 60 18 60 1.080 300 138 1.518 18
Public relation actions 1 0 0 60 18 60 1.080 300 138 1.518 18
WP-9 Marketing 0 0 240 4.320 240 4.320 700 502 5.522 18
Launcher sales 1 0 0 140 2.520 140 2.520 200 272 2.992 18
Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18
TRR - Test Readiness Review 29.100 58.200 1.242 22.356 1.640 29.520 2.100 8.982 98.802 18
WP1 - System Engineering 0 0 420 7.560 420 7.560 0 756 8.316 18
Documents 0 0 420 7.560 420 7.560 0 756 8.316 18
Operations plan and 
procedures 1 0 0 48 864 48 864 0 86,4 950,4 18
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Interface control document 1 0 0 48 864 48 864 0 86,4 950,4 18
EcoRocket equipments Design, 
Development and Verification 
Plan

1 0 0 180 3.240 180 3.240 0 324 3.564
18

EcoRocket Equipment Test 
Report 1 0 0 64 1.152 64 1.152 0 115,2 1.267,2

18

EcoRocket Equipment Design 
Report 1 0 0 80 1.440 80 1.440 0 144 1.584

18
WP6 - Flight Tests Preparation 24.100 48.200 198 3.564 396 7.128 1.100 5.642,862.070,8 18

Equipment and launch site 
rental 19.000 38.000 48 864 96 1.728 400 4.012,844.140,8

18
Ship rental 2 14.000 28.000 16 288 32 576 300 2.887,631.763,6 18

Equipments rental (trucks, other 
gear, etc) 2 5.000 10.000 32 576 64 1.152 100 1.125,212.377,2

18
Launch approval 5.100 10.200 150 2.700 300 5.400 700 1.630 17.930 18
ROMATSA approval 2 200 400 46 828 92 1.656 100 215,6 2.371,6 18
ROAF approval 2 200 400 32 576 64 1.152 100 165,2 1.817,2 18
Navy approval 2 200 400 32 576 64 1.152 100 165,2 1.817,2 18
ANCOM approval 2 500 1.000 32 576 64 1.152 100 225,2 2.477,2 18

Firefighters/medical services/
insurance 2 4.000 8.000 8 144 16 288 300 858,8 9.446,8

18
WP7 - EcoRocket Launch 5.000 10.000 200 3.600 400 7.200 0 1.720 18.920 18
Miscelaneous for the 
EcoRocket launch, excluding 
the expenses listed above

2 5.000 10.000 200 3.600 400 7.200 0 1.720 18.920
18

WP2 - Product Assurance 0 0 42 756 42 756 0 75,6 831,6 18
Documents 0 0 42 756 42 756 0 75,6 831,6 18
Non Conformance Reports 
(NCR) 1 0 0 18 324 18 324 0 32,4 356,4 18

EcoRocket launch Post-Flight 
Report 1 0 0 24 432 24 432 0 43,2 475,2

18
WP3 - Management and Reporting 0 0 82 1.476 82 1.476 0 147,6 1.623,6 18
Documents 0 0 82 1.476 82 1.476 0 147,6 1.623,6 18
Inventory Record 1 0 0 24 432 24 432 0 43,2 475,2 18

Work Break down Structure 
(WBS) 1 0 0 24 432 24 432 0 43,2 475,2

18
Review Data Package 1 0 0 18 324 18 324 0 32,4 356,4 18
Progress Report 1 0 0 16 288 16 288 0 28,8 316,8 18
WP-8 Public Relation 0 0 60 1.080 60 1.080 300 138 1.518 18
Public relation actions 1 0 0 60 1.080 60 1.080 300 138 1.518 18
WP-9 Marketing 0 0 240 4.320 240 4.320 700 502 5.522 18
Launcher sales 1 0 0 140 2.520 140 2.520 200 272 2.992 18
Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18
PFR - Post-Flight Review 0 0 332 5.976 332 5.976 2.500 847,6 9.323,6 18
WP-8 Public Relation 0 0 60 1.080 60 1.080 500 158 1.738 18
Public relation actions 1 0 0 60 1.080 60 1.080 500 158 1.738 18
WP-9 Marketing 0 0 240 4.320 240 4.320 2.000 632 6.952 18
Launcher sales 1 0 0 140 2.520 140 2.520 1.000 352 3.872 18
Fund raising 1 0 0 100 1.800 100 1.800 1.000 280 3.080 18
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WP3 - Management and Reporting 0 0 32 576 32 576 0 57,6 633,6 18
Documents 0 0 32 576 32 576 0 57,6 633,6 18
Final Report 1 0 0 32 576 32 576 0 57,6 633,6 18
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Appendix 7 
EcoRocket Heavy, Propulsion Module (PM) for Stage III, production cost / unit 

Launch vehicle and 
infrastructure development 
tasks

Total 
nece

-
ssary 
units

Materials 
cost/unit 

($)

Materials 
total cost 

($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total    
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 28.904 41.504 833 14.922 1.022 18.396 100 6.000 66.000
HRR - Hardware Readiness Review 28.904 41.504 833 14.922 1.022 18.396 100 6.000 66.000 18

WP1 - System Engineering 0 0 3 54 3 54 0 5,4 59,4 18

Documents 0 0 3 54 3 54 0 5,4 59,4 18

Operations plan and 
procedures 1 0 0 1 18 1 18 0 1,8 19,8

18

Interface control document 1 0 0 1 18 1 18 0 1,8 19,8 18

EcoRocket Equipment Test 
Report 1 0 0 1 18 1 18 0 1,8 19,8

18

WP4 - Procurement and 
Manufacturing 25.109 37.709 705 12.618 894 16.092 0 5.380,1 59.181,1

18

Propulsion 8.920 8.920 200 3.636 200 3.600 0 1.252 13.772 18

Stage III Main Engine 8.920 8.920 200 3.636 200 3.600 0 1.252 13.772 18

Support equipment 100 100 6 144 6 108 0 20,8 228,8 18

Storage supports 1 100 100 6 144 6 108 0 20,8 228,8 18

Rocket engine 8.820 8.820 194 3.492 194 3.492 0 1.231,2 13.543,2 18

Chamber and nozzle 1 3.000 3.000 64 1.152 64 1.152 0 415,2 4.567,2 18

Top cover 1 200 200 12 216 12 216 0 41,6 457,6 18

Injector head 1 900 900 24 432 24 432 0 133,2 1.465,2 18

Peroxide feed line between 
the injector head and the 
main valve

1 200 200 6 108 6 108 0 30,8 338,8
18

Kerosene feed line between 
the injector head and the 
main valve

1 140 140 6 108 6 108 0 24,8 272,8
18

Main Peroxide valve 1 1.200 1.200 8 144 8 144 0 134,4 1.478,4 18

Main Kerosene valve 1 600 600 6 108 6 108 0 70,8 778,8 18

Peroxide feed line between 
the main valve and the tank 
exhaust

1 120 120 6 108 6 108 0 22,8 250,8
18

Kerosene feed line between 
the main valve and the tank 
exhaust

1 90 90 4 72 4 72 0 16,2 178,2
18

Fittings 1 290 290 12 216 12 216 0 50,6 556,6 18

Battery for the valves 1 200 200 4 72 4 72 0 27,2 299,2 18

Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18

Assemblies 1 1.800 1.800 36 648 36 648 0 244,8 2.692,8 18

Propellants tanks 9.569 21.069 190 3.420 328 5.904 0 2.697,3 29.670,3 18

Stage III Main Tanks 9.569 21.069 190 3.420 328 5.904 0 2.697,3 29.670,3 18

Support equipment 860 1.760 24 432 68 1.224 0 298,4 3.282,4 18

Tank cylinder support 
removable moulds 6 160 960 8 144 48 864 0 182,4 2.006,4

18
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Tank enclosures support 
removable moulds 2 100 200 4 72 8 144 0 34,4 378,4

18

Storage supports 1 600 600 12 216 12 216 0 81,6 897,6 18

Peroxide Tank 4.819 15.119 91 1.638 179 3.222 0 1.834,1 20.175,1 18

Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18

Cylinder 6 2.000 12.000 16 288 96 1.728 0 1.372,8 15.100,8 18

Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18

Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18

Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18

Tank emptying feed line 1 50 50 1 18 1 18 0 6,8 74,8 18

Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18

Electric harness 1 99 99 6 108 6 108 0 20,7 227,7 18

Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

Kerosene Tank 3.890 4.190 75 1.350 81 1.458 0 564,8 6.212,8 18

Enclosures 2 300 600 6 108 12 216 0 81,6 897,6 18

Cylinder 1 2.000 2.000 4 72 4 72 0 207,2 2.279,2 18

Fueling fitting 1 80 80 4 72 4 72 0 15,2 167,2 18

Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18

Fueling feed line 1 40 40 4 72 4 72 0 11,2 123,2 18

Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18

Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18

Pressurizing fitting 1 40 40 4 72 4 72 0 11,2 123,2 18

Pressurizing valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Presurizing feed line 1 40 40 2 36 2 36 0 7,6 83,6 18

Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18

Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18

Batteries 1 40 40 2 36 2 36 0 7,6 83,6 18

Electric harness 1 40 40 6 108 6 108 0 14,8 162,8 18

Assemblies 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

Intertank, fairing 1.800 2.800 107 1.926 150 2.700 0 550 6.050 18

Intertanks TIII 900 1.800 42 756 84 1.512 0 331,2 3.643,2 18

Support equipment 100 200 2 36 4 72 0 27,2 299,2 18

Storage supports 2 100 200 2 36 4 72 0 27,2 299,2 18

Intertanks 800 1.600 40 720 80 1.440 0 304 3.344 18

Intertank airframe 2 400 800 8 144 16 288 0 108,8 1.196,8 18

Assemblies 2 400 800 32 576 64 1.152 0 195,2 2.147,2 18

Nose cone 900 1.000 65 1.170 66 1.188 0 218,8 2.406,8 18

Support equipment 100 200 1 18 2 36 0 23,6 259,6 18

Storage supports 2 100 200 1 18 2 36 0 23,6 259,6 18
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Nose cone 800 800 64 1.152 64 1.152 0 195,2 2.147,2 18

Nose cone 1 400 400 16 288 16 288 0 68,8 756,8 18

Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18

Avionics 660 760 52 828 60 1.080 0 184 2.024 18

Stage III 660 760 52 828 60 1.080 0 184 2.024 18

Sensors 660 760 52 828 60 1.080 0 184 2.024 18

Temperature sensors 260 300 24 378 28 504 0 80,4 884,4 18

Kerosene tank on top 1 40 40 4 18 4 72 0 11,2 123,2 18

Kerosene tank in the liquid 1 40 40 4 72 4 72 0 11,2 123,2 18

Peroxide tank on top 1 40 40 4 72 4 72 0 11,2 123,2 18

Rocket engine 2 40 80 4 72 8 144 0 22,4 246,4 18

Electric harness for the 
sensors 1 100 100 8 144 8 144 0 24,4 268,4

18

Pressure sensors 400 460 28 450 32 576 0 103,6 1.139,6 18

Kerosene tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18

Peroxide tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18

Peroxide tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18

Kerosene tank at the bottom 2 60 120 4 72 8 144 0 26,4 290,4 18

Rocket engine chamber at 
two stations 1 60 60 8 144 8 144 0 20,4 224,4

18

Electric harness for the 
sensors 1 100 100 4 18 4 72 0 17,2 189,2

18

Launch infrastructure 4.160 4.160 156 2.808 156 2.808 0 696,8 7.664,8 18

Launch infrastructure 600 600 48 864 48 864 0 146,4 1.610,4 18

Rocket transport and storage 
structure 1 600 600 48 864 48 864 0 146,4 1.610,4

18

Launch infrastructure storage 
tanks 3.560 3.560 108 1.944 108 1.944 0 550,4 6.054,4

18

Peroxide storage tank Stage 
III 1.930 1.930 66 1.188 66 1.188 0 311,8 3.429,8

18

Tank 1 300 300 4 72 4 72 0 37,2 409,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18

Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18

Kerosene storage tank Stage 
III 1.630 1.630 42 756 42 756 0 238,6 2.624,6

18

Tank 1 140 140 4 72 4 72 0 21,2 233,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
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Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18

Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18

Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18

Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18

Metallic structure for the tank 1 60 60 4 72 4 72 0 13,2 145,2 18

WP5 - Ground Testing 2.795 2.795 112 2.016 112 2.016 0 481,1 5.292,1 18

Ground tests approvals 650 650 24 432 24 432 0 108,2 1.190,2 18

Approval for the propellants 
tanks tests 650 650 24 432 24 432 0 108,2 1.190,2

18

Firefighters/medical services/
insurance 1 500 500 8 144 8 144 0 64,4 708,4

18

Police 1 50 50 8 144 8 144 0 19,4 213,4 18

Test site administration 1 100 100 8 144 8 144 0 24,4 268,4 18

Stage III, peroxide tank tests 200 200 8 144 8 144 0 34,4 378,4 18

Operational pressure test 1 200 200 8 144 8 144 0 34,4 378,4 18

Stage III, Kerosene tank tests 200 200 8 144 8 144 0 34,4 378,4 18

Operational pressure test 1 200 200 8 144 8 144 0 34,4 378,4 18

Stage III, rocket engine tests 245 245 8 144 8 144 0 38,9 427,9 18

Engine automation test 1 245 245 8 144 8 144 0 38,9 427,9 18

EMC compatibility avionics 
tests 300 300 8 144 8 144 0 44,4 488,4

18

All launcher systems 1 300 300 8 144 8 144 0 44,4 488,4 18

RF reach environment 
avionics tests 300 300 8 144 8 144 0 44,4 488,4

18

All launcher systems 1 300 300 8 144 8 144 0 44,4 488,4 18

Mechanical tests 500 500 32 576 32 576 0 107,6 1.183,6 18

All mechanical components 1 300 300 16 288 16 288 0 58,8 646,8 18

Avionics systems 1 200 200 16 288 16 288 0 48,8 536,8 18

Software testing 400 400 16 288 16 288 0 68,8 756,8 18

Static testing 1 200 200 8 144 8 144 0 34,4 378,4 18

Hardware integrated testing 1 200 200 8 144 8 144 0 34,4 378,4 18

WP10 - Machinery 1.000 1.000 4 72 4 72 100 117,2 1.289,2 18

Various shop tools, 
equipment, computers, etc 1 1.000 1.000 4 72 4 72 100 117,2 1.289,2

18

WP2 - Product Assurance 0 0 6 108 6 108 0 10,8 118,8 18

Documents 0 0 6 108 6 108 0 10,8 118,8 18

Non Conformance Reports 
(NCR) 1 0 0 2 36 2 36 0 3,6 39,6

18

Product Assurance (PA) plan 1 0 0 2 36 2 36 0 3,6 39,6 18

Safety procedures 1 0 0 2 36 2 36 0 3,6 39,6 18

WP3 - Management and Reporting 0 0 3 54 3 54 0 5,4 59,4 18

Documents 0 0 3 54 3 54 0 5,4 59,4 18

Inventory Record 1 0 0 1 18 1 18 0 1,8 19,8 18
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Work Break down Structure 
(WBS) 1 0 0 1 18 1 18 0 1,8 19,8

18

Progress Report 1 0 0 1 18 1 18 0 1,8 19,8 18
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Appendix 8 
AMi Spacecraft, development cost 

AMi-S infrastructure 
development tasks

Total 
nece-
ssary 
units

Material
s cost/

unit    ($)

Materials 
total cost 

($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total      
($)

Travel 
($)

OH       
($)

Total 
budget     

($)

TOTAL 730.697 1.257.302 36.097 611.460 142.9492.570.562 8.500 383.6364.220.000
DR - Design Review 0 0 2.102 37.836 2.102 37.836 900 3.873,6 42.609,6 18
WP-1 - System engineering 0 0 1.190 21.420 1.190 21.420 300 2.172 23.892 18
Documents 0 0 1.190 21.420 1.190 21.420 300 2.172 23.892 18
Operation plan and 
procedures 1 0 0 200 3.600 200 3.600 0 360 3.960 18
Interface control document 1 0 0 100 1.800 100 1.800 0 180 1.980 18
AMi-S equipments Design, 
Development and 
Verification Plan

1 0 0 400 7.200 400 7.200 0 720 7.920
18

AMi-S Equipment Design 
Reports 1 0 0 474 8.532 474 8.532 0 853,2 9.385,2 18
Flight Authority Safety Data 
Package 1 0 0 16 288 16 288 300 58,8 646,8 18
WP2 - Product Assurance 0 0 88 1.584 88 1.584 0 158,4 1.742,4 18
Documents 0 0 88 1.584 88 1.584 0 158,4 1.742,4 18
Product Assurance Plan 1 0 0 48 864 48 864 0 86,4 950,4 18
FMECA Worksheet 1 0 0 24 432 24 432 0 43,2 475,2 18
Non Conformance Reports 1 0 0 16 288 16 288 0 28,8 316,8 18
WP3 - Management and 
Reporting 0 0 384 6.912 384 6.912 0 691,2 7.603,2 18
Documents 0 0 384 6.912 384 6.912 0 691,2 7.603,2 18
Inventory Record 1 0 0 72 1.296 72 1.296 0 129,6 1.425,6 18
Work Break down 
Structure 1 0 0 72 1.296 72 1.296 0 129,6 1.425,6 18
Progress Report 1 0 0 120 2.160 120 2.160 0 216 2.376 18
Minutes of Meeting 1 0 0 120 2.160 120 2.160 0 216 2.376 18
WP4 - Dependability 
Assurance and Safety 0 0 40 720 40 720 0 72 792 18
Documents 0 0 40 720 40 720 0 72 792 18
Safety procedures 1 0 0 24 432 24 432 0 43,2 475,2 18
Test Range Authority 
Safety Data Package 1 0 0 16 288 16 288 0 28,8 316,8 18
WP-8 Public Relation 0 0 200 3.600 200 3.600 200 380 4.180 18
Public relation actions 1 0 0 200 3.600 200 3.600 200 380 4.180 18
WP-9 Marketing 0 0 200 3.600 200 3.600 400 400 4.400 18
Launcher sales 1 0 0 0 0 0 0 0 0 0 18
Fund raising 1 0 0 200 3.600 200 3.600 400 400 4.400 18
HRR - Hardware Readiness 
Review 711.197 1.237.802 32.571 547.992 139.4232.507.094 3.600374.849,64.123.345,618
WP1 - System Engineering 0 0 2.216 39.888 2.216 39.888 0 3.988,8 43.876,8 18
Documents 0 0 2.216 39.888 2.216 39.888 0 3.988,8 43.876,8 18
Operations plan and 
procedures 1 0 0 200 3.600 200 3.600 0 360 3.960 18
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Interface control document 1 0 0 200 3.600 200 3.600 0 360 3.960 18
AMi-S equipments Design, 
Development and 
Verification Plan

1 0 0 400 7.200 400 7.200 0 720 7.920
18

AMi-S Equipment Test 
Report 1 0 0 400 7.200 400 7.200 0 720 7.920 18
AMi-S Equipment Design 
Report 1 0 0 1.000 18.000 1.000 18.000 0 1.800 19.800 18
Flight Authority Safety Data 
Package 1 0 0 16 288 16 288 0 28,8 316,8 18
WP4 - Procurement and 
Manufacturing 571.197 945.502 18.751 305.622 33.747 604.926 0 155.052,81.705.580,818
Power system 104.800 209.600 1.340 24.120 2.680 48.240 0 25.784 283.624 18
Solar panels 57.800 115.600 900 16.200 1.800 32.400 0 14.800 162.800 18
Metallic structure 23.800 47.600 504 9.072 1.008 18.144 0 6.574,4 72.318,4 18
Deployable metallic 
structure 2 10.000 20.000 180 3.240 360 6.480 0 2.648 29.128 18
Deployment mechanisms 2 10.000 20.000 180 3.240 360 6.480 0 2.648 29.128 18
Sensors 2 500 1.000 48 864 96 1.728 0 272,8 3.000,8 18
Storage supports 2 800 1.600 24 432 48 864 0 246,4 2.710,4 18
Electric harness 2 500 1.000 24 432 48 864 0 186,4 2.050,4
Assemblies 2 2.000 4.000 48 864 96 1.728 0 572,8 6.300,8 18
Sollar cells 34.000 68.000 396 7.128 792 14.256 0 8.225,6 90.481,6 18
Solar panels 2 30.000 60.000 200 3.600 400 7.200 0 6.720 73.920 18
Connections 2 1.000 2.000 100 1.800 200 3.600 0 560 6.160 18
Electric harness 2 1.000 2.000 48 864 96 1.728 0 372,8 4.100,8 18
Assemblies 2 2.000 4.000 48 864 96 1.728 0 572,8 6.300,8 18
Batteries 33.000 66.000 244 4.392 488 8.784 0 7.478,4 82.262,4 18
Battery pack 2 20.000 40.000 100 1.800 200 3.600 0 4.360 47.960 18
Battery management 
system 2 6.000 12.000 48 864 96 1.728 0 1.372,8 15.100,8 18
Electric harness 2 5.000 10.000 48 864 96 1.728 0 1.172,8 12.900,8 18
Assemblies 2 2.000 4.000 48 864 96 1.728 0 572,8 6.300,8 18
Charger 14.000 28.000 196 3.528 392 7.056 0 3.505,6 38.561,6 18
Charger system 2 8.000 16.000 100 1.800 200 3.600 0 1.960 21.560 18
Electric harness 2 4.000 8.000 48 864 96 1.728 0 972,8 10.700,8 18
Assemblies 2 2.000 4.000 48 864 96 1.728 0 572,8 6.300,8 18
Propulsion 47.630 51.480 1.524 27.144 1.744 31.392 0 8.287,2 91.159,2 18
AMi-S Main Engine 16.800 16.800 1.032 18.576 1.032 18.576 0 3.537,6 38.913,6 18
Support equipment 100 100 16 288 16 288 0 38,8 426,8 18
Chamber and nozzle 
primary positive caliber 1 1.000 1.000 48 864 48 864 0 186,4 2.050,4 18
Storage supports 1 100 100 16 288 16 288 0 38,8 426,8 18
Rocket engine 16.700 16.700 1.016 18.288 1.016 18.288 0 3.498,8 38.486,8 18
Rocket engine 1 5.000 5.000 200 3.600 200 3.600 0 860 9.460 18
Pre heating chamber 1 2.000 2.000 200 3.600 200 3.600 0 560 6.160 18
Arc system 1 4.000 4.000 400 7.200 400 7.200 0 1.120 12.320 18
Injector head 1 500 500 48 864 48 864 0 136,4 1.500,4 18
Propellant pump 1 1.000 1.000 48 864 48 864 0 186,4 2.050,4 18
Main propellant valve 1 500 500 16 288 16 288 0 78,8 866,8 18
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Batteries for the pump and 
the valve 1 200 200 8 144 8 144 0 34,4 378,4 18
Fittings 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18
Assemblies 1 2.000 2.000 64 1.152 64 1.152 0 315,2 3.467,2 18
Interplanetary Carrier RCS 
System 13.700 16.120 82 1.332 192 3.456 0 1.957,6 21.533,6 18
RCS engines 12 120 1.440 6 108 72 1.296 0 273,6 3.009,6 18
RCS solenoid valves 12 100 1.200 4 72 48 864 0 206,4 2.270,4 18
Heating system 1 3.000 3.000 16 288 16 288 0 328,8 3.616,8 18
Battery for the solenoid 
valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Battery for the heating 
system 1 10.000 10.000 8 0 8 144 0 1.014,4 11.158,4

Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18
Capsule RCS System 7.610 9.040 82 1.332 192 3.456 0 1.249,6 13.745,6 18
RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18
RCS solenoid valves 12 50 600 4 72 48 864 0 146,4 1.610,4 18
Heating system 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
Battery for the solenoid 
valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Battery for the heating 
system 1 6.000 6.000 8 0 8 144 0 614,4 6.758,4

Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18
Service Module Engine 9.520 9.520 328 5.904 328 5.904 0 1.542,4 16.966,4 18
Support equipment 1.320 1.320 168 3.024 168 3.024 0 434,4 4.778,4 18
Chamber and nozzle 
primary positive mould 1 300 300 48 864 48 864 0 116,4 1.280,4 18
Chamber and nozzle 
negative mould 1 300 300 32 576 32 576 0 87,6 963,6 18
Chamber and nozzle 
positive mould 1 300 300 24 432 24 432 0 73,2 805,2 18
Casting supports 1 100 100 8 144 8 144 0 24,4 268,4 18
Storage supports 1 100 100 8 144 8 144 0 24,4 268,4 18
Top cover positive mould 1 70 70 16 288 16 288 0 35,8 393,8 18
Top cover negative mould 1 70 70 16 288 16 288 0 35,8 393,8 18
Storage supports 1 80 80 16 288 16 288 0 36,8 404,8 18
Rocket engine 8.200 8.200 160 2.880 160 2.880 0 1.108 12.188 18
Rocket engine 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18
Heating system 1 1.000 1.000 48 864 48 864 0 186,4 2.050,4 18
Injector head 1 400 400 24 432 24 432 0 83,2 915,2 18
Main propellant valve 1 200 200 24 432 24 432 0 63,2 695,2 18
Battery for the heating 
system 1 5.000 5.000 8 144 8 144 0 514,4 5.658,4

Battery for the valve 1 200 200 8 144 8 144 0 34,4 378,4 18
Propellants tanks 18.534 21.829 760 13.356 983 17.694 0 3.952,3 43.475,3 18
AMi-S Main Tank 9.595 12.245 269 4.842 461 8.298 0 2.054,3 22.597,3 18
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Support equipment 2.760 3.660 166 2.988 234 4.212 0 787,2 8.659,2 18

Water tank negative 
enclosure mould 1 400 400 16 288 16 288 0 68,8 756,8

18
Water tank enclosure 
mould 1 300 300 32 576 32 576 0 87,6 963,6 18

Water tank cylinder 
positive mould 1 600 600 48 864 48 864 0 146,4 1.610,4

18
Water tank cylinder 
negative mould 1 400 400 18 324 18 324 0 72,4 796,4 18

Water tank cylinder 
support removable moulds 6 160 960 12 216 72 1.296 0 225,6 2.481,6

18

Water tank enclosures 
support removable moulds 2 100 200 8 144 16 288 0 48,8 536,8

18
Casting supports 1 200 200 8 144 8 144 0 34,4 378,4 18
Storage supports 1 600 600 24 432 24 432 0 103,2 1.135,2 18
Main Water Tank 6.785 7.085 99 1.782 107 1.926 0 901,1 9.912,1 18
Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18
Cylinder 1 2.000 2.000 16 288 16 288 0 228,8 2.516,8 18
Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18
Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18
Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18
Tank emptying feed line 1 35 35 1 18 1 18 0 5,3 58,3 18
Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18
Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18
Vacuum operations 
membranes 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18
Assemblies 1 2.000 2.000 24 432 24 432 0 243,2 2.675,2 18
Water 50 1.500 4 72 120 2.160 0 366 4.026 18
Water 30 50 1.500 4 72 120 2.160 0 366 4.026 18
Interplanetary Carrier RCS 
System Tank 2.769 2.969 162 2.808 173 3.114 0 608,3 6.691,3 18
Support equipment 1.020 1.120 74 1.332 77 1.386 0 250,6 2.756,6 18
Tank negative enclosure 
mould 1 120 120 8 144 8 144 0 26,4 290,4 18
Tank enclosure mould 1 100 100 16 288 16 288 0 38,8 426,8 18
Tank cylinder positive 
mould 1 180 180 18 324 18 324 0 50,4 554,4 18
Tank cylinder negative 
mould 1 160 160 8 144 8 144 0 30,4 334,4 18
Tank cylinder support 
removable moulds 1 200 200 6 108 6 108 0 30,8 338,8 18
Tank enclosures support 
removable moulds 2 100 200 3 54 6 108 0 30,8 338,8 18
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Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18
Storage supports 1 100 100 12 216 12 216 0 31,6 347,6 18
Water Tank 1.699 1.799 84 1.404 92 1.656 0 345,5 3.800,5 18
Enclosures 2 100 200 8 144 16 288 0 48,8 536,8 18
Cylinder 1 400 400 2 36 2 36 0 43,6 479,6 18
Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 80 80 2 36 2 36 0 11,6 127,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 29 29 2 36 2 36 0 6,5 71,5 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 2 36 2 36 0 5,6 61,6 18
Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 50 50 6 108 6 108 0 15,8 173,8 18
Vacuum operations 
membranes 1 160 160 6 0 6 108 0 26,8 294,8

Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18
Water 50 50 4 72 4 72 0 12,2 134,2 18
Water 1 50 50 4 72 4 72 0 12,2 134,2 18
Capsule RCS System Tank 2.480 2.625 168 2.916 177 3.186 0 581,1 6.392,1 18
Support equipment 890 980 74 1.332 77 1.386 0 236,6 2.602,6 18
Tank negative enclosure 
mould 1 100 100 8 144 8 144 0 24,4 268,4 18
Tank enclosure mould 1 80 80 16 288 16 288 0 36,8 404,8 18
Tank cylinder positive 
mould 1 160 160 18 324 18 324 0 48,4 532,4 18
Tank cylinder negative 
mould 1 140 140 8 144 8 144 0 28,4 312,4 18
Tank cylinder support 
removable moulds 1 180 180 6 108 6 108 0 28,8 316,8 18
Tank enclosures support 
removable moulds 2 90 180 3 54 6 108 0 28,8 316,8 18
Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18
Storage supports 1 80 80 12 216 12 216 0 29,6 325,6 18
Water Tank 1.540 1.620 90 1.512 98 1.764 0 338,4 3.722,4 18
Enclosures 2 80 160 8 144 16 288 0 44,8 492,8 18
Cylinder 1 40 40 8 144 8 144 0 18,4 202,4 18
Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18
Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18
Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18
Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18
Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18
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Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 2 36 2 36 0 5,6 61,6 18
Batteries 1 30 30 2 36 2 36 0 6,6 72,6 18
Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18
Vacuum operations 
membranes 1 140 140 6 0 6 108 0 24,8 272,8

Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18
Water 50 25 4 72 2 36 0 6,1 67,1 18
Water 0,5 50 25 4 72 2 36 0 6,1 67,1 18
Service Module Tank 3.690 3.990 161 2.790 172 3.096 0 708,6 7.794,6 18
Support equipment 1.140 1.240 74 1.332 77 1.386 0 262,6 2.888,6 18
Tank negative enclosure 
mould 1 200 200 8 144 8 144 0 34,4 378,4 18
Tank enclosure mould 1 200 200 16 288 16 288 0 48,8 536,8 18
Tank cylinder positive 
mould 1 200 200 18 324 18 324 0 52,4 576,4 18
Tank cylinder negative 
mould 1 200 200 8 144 8 144 0 34,4 378,4 18
Tank cylinder support 
removable moulds 1 100 100 6 108 6 108 0 20,8 228,8 18
Tank enclosures support 
removable moulds 2 100 200 3 54 6 108 0 30,8 338,8 18
Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18
Storage supports 1 80 80 12 216 12 216 0 29,6 325,6 18
Water Tank 2.520 2.720 83 1.386 91 1.638 0 435,8 4.793,8 18
Enclosures 2 200 400 8 144 16 288 0 68,8 756,8 18
Cylinder 1 600 600 2 36 2 36 0 63,6 699,6 18
Fueling fitting 1 100 100 6 108 6 108 0 20,8 228,8 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 50 50 4 72 4 72 0 12,2 134,2 18
Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18
Safety valve 1 80 80 2 36 2 36 0 11,6 127,6 18
Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18
Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18
Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18
Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18
Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18
Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18
Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18
Vacuum operations 
membranes 1 200 200 6 0 6 108 0 30,8 338,8

Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18
Water 30 30 4 72 4 72 0 10,2 112,2 18
Water 1 30 30 4 72 4 72 0 10,2 112,2 18
Capsule, service module 
structure 22.800 39.120 1.328 23.904 2.420 43.560 0 8.268 90.948 18
Capsule 19.500 33.280 1.010 18.180 1.830 32.940 0 6.622 72.842 18
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Capsule support 
equipment 2.020 2.120 74 1.332 78 1.404 0 352,4 3.876,4 18
Capsule positive mould 1 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18
Capsule negative mould 1 800 800 32 576 32 576 0 137,6 1.513,6 18
Casting supports 1 120 120 6 108 6 108 0 22,8 250,8 18
Storage supports 2 100 200 4 72 8 144 0 34,4 378,4 18
Capsule structure 13.680 27.360 816 14.688 1.632 29.376 0 5.673,6 62.409,6 18
Capsule 2 2.000 4.000 200 3.600 400 7.200 0 1.120 12.320 18
Heat shield 2 10.000 20.000 400 7.200 800 14.400 0 3.440 37.840 18
Pneumatic pistons for 
separation 2 400 800 48 864 96 1.728 0 252,8 2.780,8 18
Electrovalve for the 
pneumatic system 2 300 600 16 288 32 576 0 117,6 1.293,6 18
Pressure regulator 2 160 320 16 288 32 576 0 89,6 985,6 18
High pressure bottle 2 200 400 16 288 32 576 0 97,6 1.073,6 18
Feed lines 2 80 160 16 288 32 576 0 73,6 809,6 18
Battery 2 100 200 16 288 32 576 0 77,6 853,6 18
Electric harness 2 40 80 16 288 32 576 0 65,6 721,6 18
Assemblies 2 400 800 72 1.296 144 2.592 0 339,2 3.731,2 18
Recovery System 3.800 3.800 120 2.160 120 2.160 0 596 6.556 18
Drogue and main 
parachutes 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18
Drogue and main 
parachutes container 1 300 300 24 432 24 432 0 73,2 805,2 18
Drogue and main 
parachutes deployment 
system

1 200 200 24 432 24 432 0 63,2 695,2
18

Drogue and main 
parachutes integration 1 300 300 24 432 24 432 0 73,2 805,2 18
Service Module 3.300 5.840 318 5.724 590 10.620 0 1.646 18.106 18
Support equipment 760 760 46 828 46 828 0 158,8 1.746,8 18
Service Module positive 
mould 1 300 300 20 360 20 360 0 66 726 18
Service Module negative 
mould 1 300 300 20 360 20 360 0 66 726 18
Casting supports 1 60 60 4 72 4 72 0 13,2 145,2 18
Storage supports 1 100 100 2 36 2 36 0 13,6 149,6 18
Service Module structure 2.540 5.080 272 4.896 544 9.792 0 1.487,2 16.359,2 18
Service Module 2 1.200 2.400 32 576 64 1.152 0 355,2 3.907,2 18
Pneumatic pistons for 
separation 2 200 400 48 864 96 1.728 0 212,8 2.340,8 18
Valve for the pneumatic 
system 2 200 400 24 432 48 864 0 126,4 1.390,4 18
Pressure regulator 2 160 320 24 432 48 864 0 118,4 1.302,4 18
High pressure bottle 2 160 320 24 432 48 864 0 118,4 1.302,4 18
Feed lines 2 80 160 24 432 48 864 0 102,4 1.126,4 18
Battery 2 100 200 24 432 48 864 0 106,4 1.170,4 18
Electric harness 2 40 80 24 432 48 864 0 94,4 1.038,4 18
Assemblies 2 400 800 48 864 96 1.728 0 252,8 2.780,8 18
Capsule adapter, engine 
transition 4.160 4.160 265 4.770 265 4.050 0 821 9.031 18
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Capsule adapter 2.840 2.840 172 3.096 172 2.376 0 521,6 5.737,6 18
Support equipment 660 660 48 864 48 144 0 80,4 884,4 18
Capsule adapter positive 
mould 1 300 300 32 576 32 0 0 30 330 18
Capsule adapter negative 
mould 1 200 200 8 144 8 0 0 20 220 18
Casting supports 1 60 60 6 108 6 108 0 16,8 184,8 18
Storage supports 1 100 100 2 36 2 36 0 13,6 149,6 18
Capsule adapter 2.180 2.180 124 2.232 124 2.232 0 441,2 4.853,2 18
Capsule adapter airframe 1 400 400 24 432 24 432 0 83,2 915,2 18

Pneumatic pistons for 
separation 1 500 500 24 432 24 432 0 93,2 1.025,2

18

Electrovalve for the 
pneumatic system 1 300 300 16 288 16 288 0 58,8 646,8

18
Pressure regulator 1 160 160 6 108 6 108 0 26,8 294,8 18
High pressure bottle 1 200 200 6 108 6 108 0 30,8 338,8 18
Feed lines 1 80 80 6 108 6 108 0 18,8 206,8 18
Battery 1 100 100 2 36 2 36 0 13,6 149,6 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 400 400 32 576 32 576 0 97,6 1.073,6 18
Engine transition 1.320 1.320 93 1.674 93 1.674 0 299,4 3.293,4 18
Support equipment 520 520 29 522 29 522 0 104,2 1.146,2 18
Engine transition positive 
mould 1 200 200 20 360 20 360 0 56 616 18
Engine transition negative 
mould 1 160 160 4 72 4 72 0 23,2 255,2 18
Casting supports 1 60 60 4 72 4 72 0 13,2 145,2 18
Storage supports 1 100 100 1 18 1 18 0 11,8 129,8 18
Engine transition 800 800 64 1.152 64 1.152 0 195,2 2.147,2 18
Engine transition 1 400 400 16 288 16 288 0 68,8 756,8 18
Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18
Avionics 44.763 46.483 1.508 24.984 1.772 30.096 0 7.667,9 84.346,9 18
Interplanetary Carrier 22.860 24.160 756 12.528 924 14.832 0 3.909,2 43.001,2 18
Flight computer 1.700 1.700 196 3.528 196 3.528 0 532,8 5.860,8 18
Main and backup flight 
computers 1 1.200 1.200 48 864 48 864 0 206,4 2.270,4 18
Battery 1 200 200 8 144 8 144 0 34,4 378,4 18
Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18
Enclosure for the flight 
computer 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18
Flight computer 
programming 1 100 100 100 1.800 100 1.800 0 190 2.090 18
Sensors 3.060 3.360 208 2.664 256 4.608 0 796,8 8.764,8 18
Navigation and attitude 2.400 2.400 156 1.836 156 2.808 0 520,8 5.728,8 18
IMU (accel + gyro) 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18
Compass 1 400 400 16 288 16 288 0 68,8 756,8 18
GPS 1 200 200 16 288 16 288 0 48,8 536,8 18
Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18
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Shocks absorbant table for 
the IMU 1 100 100 8 18 8 144 0 24,4 268,4

18
Space navigation sensors 1 100 100 48 18 48 864 0 96,4 1.060,4
Electric harness for the 
sensors 1 100 100 16 288 16 288 0 38,8 426,8 18
Temperature sensors 260 380 24 378 48 864 0 124,4 1.368,4 18
Water tank on top 1 40 40 4 18 4 72 0 11,2 123,2 18
Water tank in the liquid 1 40 40 4 72 4 72 0 11,2 123,2 18
Water tank on top 1 40 40 4 72 4 72 0 11,2 123,2 18
Rocket engine 4 40 160 8 144 32 576 0 73,6 809,6 18
Electric harness for the 
sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 400 580 28 450 52 936 0 151,6 1.667,6 18
Water tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18
Water tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18
Water tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18
Water tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18

Rocket engine chamber at 
two stations 4 60 240 8 144 32 576 0 81,6 897,6

18
Electric harness for the 
sensors 1 100 100 4 18 4 72 0 17,2 189,2 18
Telemetry 9.400 9.400 168 3.024 168 3.024 0 1.242,4 13.666,4 18
Rx/Tx radio modems 1 6.000 6.000 100 1.800 100 1.800 0 780 8.580 18
Antennae 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18
Battery 1 200 200 4 72 4 72 0 27,2 299,2 18
Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18
Interface between the flight 
computer and the Tx/Rx 
radio modem

1 1.000 1.000 8 144 8 144 0 114,4 1.258,4
18

Rx/Tx video 8.700 9.700 184 3.312 304 3.672 0 1.337,2 14.709,2 18
Cameras 6 200 1.200 24 432 144 2.592 0 379,2 4.171,2 18
Tx system 1 5.000 5.000 100 1.800 100 0 0 500 5.500
Battery 1 300 300 4 72 4 72 0 37,2 409,2 18
Antennae 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18
Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18
Capsule and Service 
Module 21.903 22.323 752 12.456 848 15.264 0 3.758,7 41.345,7 18
Flight computer 1.800 1.800 196 3.528 196 3.528 0 532,8 5.860,8 18
Main and backup flight 
computer 1 1.200 1.200 48 864 48 864 0 206,4 2.270,4 18
Battery 1 200 200 8 144 8 144 0 34,4 378,4 18
Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18
Enclosure for the flight 
computer 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18
Flight computer 
programming 1 100 100 100 1.800 100 1.800 0 190 2.090 18
Sensors 3.000 3.120 204 2.592 228 4.104 0 722,4 7.946,4 18
Navigation and attitude 2.400 2.400 156 1.836 156 2.808 0 520,8 5.728,8 18
IMU (accel + gyro) 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18
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Compass 1 400 400 16 288 16 288 0 68,8 756,8 18
GPS 1 200 200 16 288 16 288 0 48,8 536,8 18
Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18
Shocks absorbant table for 
the IMU 1 100 100 8 18 8 144 0 24,4 268,4 18
Space navigation sensors 1 100 100 48 18 48 864 96,4 1.060,4
Electric harness for the 
sensors 1 100 100 16 288 16 288 0 38,8 426,8 18
Temperature sensors 260 380 24 378 48 864 0 124,4 1.368,4 18
Water tank on top - 
Service Module 1 40 40 4 18 4 72 0 11,2 123,2 18
Water tank in the liquid - 
Service Module 1 40 40 4 72 4 72 0 11,2 123,2 18
Water tank at the bottom - 
Service Module 1 40 40 4 72 4 72 0 11,2 123,2 18
Rocket engine 4 40 160 8 144 32 576 0 73,6 809,6 18
Electric harness for the 
sensors 1 100 100 4 72 4 72 0 17,2 189,2 18
Pressure sensors 340 340 24 378 24 432 0 77,2 849,2 18
Water tank on top - 
Service Module 1 60 60 4 72 4 72 0 13,2 145,2 18
Water tank in the liquid - 
Service Module 1 60 60 4 72 4 72 0 13,2 145,2 18
Water tank at the bottom - 
Service Module 1 60 60 4 72 4 72 0 13,2 145,2 18
Rocket engine chamber at 
two stations 1 60 60 8 144 8 144 0 20,4 224,4 18
Electric harness for the 
sensors 1 100 100 4 18 4 72 0 17,2 189,2 18
Telemetry 8.503 8.503 168 3.024 168 3.024 0 1.152,7 12.679,7 18
Rx/Tx radio modem 1 6.000 6.000 100 1.800 100 1.800 0 780 8.580 18
Antennae 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18
Battery 1 100 100 4 72 4 72 0 17,2 189,2 18
Electric harness 1 103 103 8 144 8 144 0 24,7 271,7 18
Interface between the flight 
computer and the Tx/Rx 
radio modem

1 300 300 8 144 8 144 0 44,4 488,4
18

Rx/Tx video 8.600 8.900 184 3.312 256 4.608 0 1.350,8 14.858,8 18
Cameras 4 100 400 24 432 96 1.728 0 212,8 2.340,8 18
Tx system 1 5.000 5.000 100 1.800 100 1.800 0 680 7.480
Battery 1 300 300 4 72 4 72 0 37,2 409,2 18
Antennae 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18
Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18
Mining Equipment 140.500 321.000 8.360 121.680 18.720 336.960 0 65.796 723.756 18
The harpoons 15.700 31.400 1.020 14.760 2.040 36.720 0 6.812 74.932 18
Asteroid contact legs 2 4.000 8.000 100 1.800 200 3.600 0 1.160 12.760
Firing system 2 4.000 8.000 400 7.200 800 14.400 0 2.240 24.640 18
Cables 2 4.000 8.000 100 1.800 200 3.600 0 1.160 12.760 18
Contact and position 
sensors 2 1.000 2.000 100 1.800 200 3.600 0 560 6.160 18
Electric harness 2 500 1.000 72 1.296 144 2.592 0 359,2 3.951,2 18
Battery 2 200 400 48 864 96 1.728 0 212,8 2.340,8 18
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Assemblies 2 2.000 4.000 200 0 400 7.200 0 1.120 12.320
The drills 85.700 211.400 4.220 57.960 10.440 187.920 0 39.932 439.252 18
Drilling equipment 2 50.000 100.000 2.000 36.000 4.000 72.000 0 17.200 189.200 18
The drills 4 20.000 80.000 1.000 0 4.000 72.000 0 15.200 167.200
Deployable blanket 2 2.000 4.000 400 7.200 800 14.400 0 1.840 20.240 18
Drilling sensors 2 500 1.000 100 1.800 200 3.600 0 460 5.060 18
Electric harness 2 200 400 72 1.296 144 2.592 0 299,2 3.291,2 18
Battery 2 10.000 20.000 48 864 96 1.728 0 2.172,8 23.900,8 18
Assemblies 2 3.000 6.000 600 10.800 1.200 21.600 0 2.760 30.360
The storage compartment 39.100 78.200 3.120 48.960 6.240 112.320 0 19.052 209.572 18
Separators 2 30.000 60.000 2.000 36.000 4.000 72.000 0 13.200 145.200 18
Ejector of unwanted 
material 2 5.000 10.000 400 0 800 14.400 0 2.440 26.840

Storage compartment 2 1.000 2.000 200 3.600 400 7.200 0 920 10.120 18
Electric harness 2 100 200 72 1.296 144 2.592 0 279,2 3.071,2 18
Battery 2 2.000 4.000 48 864 96 1.728 0 572,8 6.300,8 18
Assemblies 2 1.000 2.000 400 7.200 800 14.400 0 1.640 18.040 18
Ground control system 86.810 88.480 432 7.776 497 8.946 0 9.742,6 107.168,6 18
Launch area operations 
station 2.660 3.480 57 1.026 66 1.188 0 466,8 5.134,8 18
Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18
Desk 1 50 50 8 144 8 144 0 19,4 213,4 18
Chair 1 50 50 8 144 8 144 0 19,4 213,4 18
Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18
Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18
Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
TV system 1.440 2.260 19 342 28 504 0 276,4 3.040,4 18
Cameras 4 140 560 2 36 8 144 0 70,4 774,4 18
TV displays 2 400 800 3 54 6 108 0 90,8 998,8 18
Rx/Tx system 1 600 600 6 108 6 108 0 70,8 778,8 18
Antennae 1 200 200 4 72 4 72 0 27,2 299,2 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Propulsion station 18.260 18.260 97 1.746 97 1.746 0 2.000,6 22.006,6 18
Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18
Desk 1 50 50 8 144 8 144 0 19,4 213,4 18
Chair 1 50 50 8 144 8 144 0 19,4 213,4 18
Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18
Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18
Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
TV system 9.640 9.640 19 342 19 342 0 998,2 10.980,2 18
Cameras 1 140 140 2 36 2 36 0 17,6 193,6 18
TV displays 1 400 400 3 54 3 54 0 45,4 499,4 18
Rx system 1 6.000 6.000 6 108 6 108 0 610,8 6.718,8 18
Antennae 1 3.000 3.000 4 72 4 72 0 307,2 3.379,2 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Telemetry system 7.400 7.400 40 720 40 720 0 812 8.932 18
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Rx/Tx modem 1 5.000 5.000 16 288 16 288 0 528,8 5.816,8 18
Antennae 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4 18
Radio modem to computer 
converter 1 300 300 8 144 8 144 0 44,4 488,4 18
Electric harness 1 100 100 8 144 8 144 0 24,4 268,4 18
Guidance and trajectory 
station 59.920 59.920 120 2.160 120 2.160 0 6.208 68.288 18
Basic equipment 1.220 1.220 38 684 38 684 0 190,4 2.094,4 18
Desk 1 50 50 8 144 8 144 0 19,4 213,4 18
Chair 1 50 50 8 144 8 144 0 19,4 213,4 18
Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18
Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18
Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Video tracking system 51.300 51.300 42 756 42 756 0 5.205,6 57.261,6 18
Telescope + camera 1 50.000 50.000 24 432 24 432 0 5.043,2 55.475,2 18
TV displays 1 300 300 4 72 4 72 0 37,2 409,2 18
Rx/Tx system 1 600 600 6 108 6 108 0 70,8 778,8 18
Antennae 1 300 300 4 72 4 72 0 37,2 409,2 18
Electric harness 1 100 100 4 72 4 72 0 17,2 189,2 18
Telemetry system 7.400 7.400 40 720 40 720 0 812 8.932 18
Rx/Tx modem 1 5.000 5.000 16 288 16 288 0 528,8 5.816,8 18
Antennae 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4 18

Radio modem to computer 
converter 1 300 300 8 144 8 144 0 44,4 488,4

18
Electric harness 1 100 100 8 144 8 144 0 24,4 268,4 18
Flight director station 1.770 2.520 62 1.116 114 2.052 0 457,2 5.029,2 18
Basic equipment 1.770 2.520 62 1.116 114 2.052 0 457,2 5.029,2 18
Desk 1 50 50 8 144 8 144 0 19,4 213,4 18
Chair 1 50 50 8 144 8 144 0 19,4 213,4 18
Check list folder 1 20 20 2 36 2 36 0 5,6 61,6 18
Computer 1 800 800 8 144 8 144 0 94,4 1.038,4 18
Rx/Tx voice system 1 200 200 8 144 8 144 0 34,4 378,4 18
TV screens 2 300 600 4 72 8 144 0 74,4 818,4 18
Telemetry spliter from all 
stations 4 100 400 8 144 32 576 0 97,6 1.073,6 18
Video splitter from all 
stations 4 50 200 8 144 32 576 0 77,6 853,6 18
Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18
Safety systems 200 300 8 144 12 216 0 51,6 567,6 18
Grounding system 1 100 100 4 72 4 72 0 17,2 189,2 18
Thunder strikes 
dischargers 2 100 200 4 72 8 144 0 34,4 378,4 18

Ground control system 
container 4.000 4.000 88 1.584 88 1.584 0 558,4 6.142,4

18
Container 1 4.000 4.000 88 1.584 88 1.584 0 558,4 6.142,4 18
Launch infrastructure 4.790 4.990 174 3.132 182 3.276 0 826,6 9.092,6 18
Launch infrastructure 800 1.000 56 1.008 64 1.152 0 215,2 2.367,2 18
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AMi-S transport and 
storage structure 1 600 600 48 864 48 864 0 146,4 1.610,4 18
Cords to lift the vehicle 
with the crane 2 200 400 8 144 16 288 0 68,8 756,8 18
Launch infrastructure 
storage tanks 3.990 3.990 118 2.124 118 2.124 0 611,4 6.725,4 18
Water tank for AMi-S 3.990 3.990 118 2.124 118 2.124 0 611,4 6.725,4 18
Tank 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Exhaust pump power 
generator 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Test facility 24.500 24.500 816 14.688 816 14.688 0 3.918,8 43.106,8 18
Test facility storage 
containers 4.000 4.000 8 144 8 144 0 414,4 4.558,4 18
Test facility storage 
container 1 4.000 4.000 8 144 8 144 0 414,4 4.558,4 18

Fabrication facility at the 
test stand 20.000 20.000 800 14.400 800 14.400 0 3.440 37.840

18

Fabrication facility at the 
test stand 1 20.000 20.000 800 14.400 800 14.400 0 3.440 37.840

18
Test facility security 500 500 8 144 8 144 0 64,4 708,4 18
Test facility security 
equipment 1 500 500 8 144 8 144 0 64,4 708,4 18
Test stands and the 
hardware for the test 71.910 133.860 2.244 40.068 3.668 66.024 0 19.988,4219.872,4 18
Rocket Engine Test Stand 4.700 4.700 484 8.712 484 8.712 0 1.341,2 14.753,2 18
Metallic structure 1 500 500 160 2.880 160 2.880 0 338 3.718 18
Concrete structure 1 500 500 80 1.440 80 1.440 0 194 2.134 18
Electronic thrust cells 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
Signal convertor for the 
electronic thrust scales 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18
Thrust stand to rocket 
engine interface 1 300 300 32 576 32 576 0 87,6 963,6 18
Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18
Thunder strikes 
dischargers 1 100 100 12 216 12 216 0 31,6 347,6 18
Electric harness 1 200 200 16 288 16 288 0 48,8 536,8 18

Concrete hot exhaust 
gases deflector 1 1.000 1.000 144 2.592 144 2.592 0 359,2 3.951,2

18
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Test stand storage tanks 11.600 11.600 856 15.408 856 15.408 0 2.700,8 29.708,8 18
Water tank for the 
Interplanetary Carrier 4.590 4.590 262 4.716 262 4.716 0 930,6 10.236,6 18
Tank 1 2.000 2.000 96 1.728 96 1.728 0 372,8 4.100,8 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18
Exhaust pump power 
generator 1 500 500 8 144 8 144 0 64,4 708,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Concreate structure as a 
pad 1 600 600 96 1.728 96 1.728 0 232,8 2.560,8 18
Water tank for Service 
Module 2.590 2.590 206 3.708 206 3.708 0 629,8 6.927,8 18
Tank 1 1.000 1.000 48 864 48 864 0 186,4 2.050,4 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 300 300 8 144 8 144 0 44,4 488,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Concreate structure as a 
pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8 18
Water tank for 
Interplanetary Carrier RCS 2.330 2.330 206 3.708 206 3.708 0 603,8 6.641,8 18
Tank 1 400 400 48 864 48 864 0 126,4 1.390,4 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18
Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18
Exhaust feed line 1 300 300 2 36 2 36 0 33,6 369,6 18
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Exhaust pump 1 400 400 8 144 8 144 0 54,4 598,4 18
Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
Metallic structure for the 
tank 1 200 200 8 144 8 144 0 34,4 378,4 18
Concreate structure as a 
pad 1 300 300 96 1.728 96 1.728 0 202,8 2.230,8 18
Water tank for the RCS for 
capsule 2.090 2.090 182 3.276 182 3.276 0 536,6 5.902,6 18
Tank 1 400 400 48 864 48 864 0 126,4 1.390,4 18
Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18
Fueling valve 1 200 200 4 72 4 72 0 27,2 299,2 18
Fueling feed line 1 140 140 3 54 3 54 0 19,4 213,4 18
Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18
Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18
Exhaust fitting 1 50 50 4 72 4 72 0 12,2 134,2 18
Exhaust valve 1 100 100 4 72 4 72 0 17,2 189,2 18
Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18
Exhaust pump 1 500 500 4 72 4 72 0 57,2 629,2 18
Electric harness 1 40 40 4 72 4 72 0 11,2 123,2 18
Assemblies 1 100 100 4 72 4 72 0 17,2 189,2 18
Metallic structure for the 
tank 1 60 60 4 72 4 72 0 13,2 145,2 18
Concreate structure as a 
pad 1 200 200 96 1.728 96 1.728 0 192,8 2.120,8 18
Dynamic Test Stand 10.000 10.000 296 5.328 296 5.328 0 1.532,8 16.860,8 18
Metallic structure 1 1.000 1.000 160 2.880 160 2.880 0 388 4.268 18
Grounding system 1 100 100 8 144 8 144 0 24,4 268,4 18
Thunder strikes 
dischargers 1 300 300 12 216 12 216 0 51,6 567,6 18
Electric harness 1 600 600 16 288 16 288 0 88,8 976,8 18
Concreate pad 1 8.000 8.000 100 1.800 100 1.800 0 980 10.780 18
Rocket engines 45.610 107.560 608 10.620 2.032 36.576 0 14.413,6158.549,6 18
AMi-S main engine 16.700 66.800 376 6.768 1.504 27.072 0 9.387,2 103.259,2 18
Rocket engine 4 5.000 20.000 48 864 192 3.456 0 2.345,6 25.801,6 18
Pre heating chamber 4 2.000 8.000 48 864 192 3.456 0 1.145,6 12.601,6 18
Arc system 4 4.000 16.000 120 2.160 480 8.640 0 2.464 27.104 18
Injector head 4 500 2.000 24 432 96 1.728 0 372,8 4.100,8 18
Propellant pump 4 1.000 4.000 16 288 64 1.152 0 515,2 5.667,2 18
Main propellant valve 4 500 2.000 16 288 64 1.152 0 315,2 3.467,2 18
Batteries for the pump and 
the valve 4 200 800 8 144 32 576 0 137,6 1.513,6 18
Fittings 4 500 2.000 8 144 32 576 0 257,6 2.833,6 18
Electric harness 4 1.000 4.000 24 432 96 1.728 0 572,8 6.300,8 18
Assemblies 4 2.000 8.000 64 1.152 256 4.608 0 1.260,8 13.868,8 18
Service Module engine 8.000 16.000 120 2.160 240 4.320 0 2.032 22.352 18
Rocket engine 2 1.400 2.800 48 864 96 1.728 0 452,8 4.980,8 18
Heating system 2 1.000 2.000 16 288 32 576 0 257,6 2.833,6 18
Injector head 2 400 800 24 432 48 864 0 166,4 1.830,4 18
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Main propellant valve 2 200 400 24 432 48 864 0 126,4 1.390,4 18
Battery for the heating 
system 2 5.000 10.000 8 144 16 288 0 1.028,8 11.316,8 18
Battery for the valve 2 200 400 8 144 16 288 0 68,8 756,8
Interplanetary Carrier RCS 13.500 15.920 56 1.008 144 2.592 0 1.851,2 20.363,2 18
RCS engines 12 120 1.440 6 108 72 1.296 0 273,6 3.009,6 18
RCS solenoid valves 12 100 1.200 2 36 24 432 0 163,2 1.795,2 18
Heating system 1 3.000 3.000 16 288 16 288 0 328,8 3.616,8 18
Battery for the solenoid 
valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Battery for the heating 
system 1 10.000 10.000 8 144 8 144 0 1.014,4 11.158,4 18
Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
Assemblies 1 200 200 24 0 24 432 0 63,2 695,2
Capsule RCS 7.410 8.840 56 684 144 2.592 0 1.143,2 12.575,2 18
RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18
RCS solenoid valves 12 50 600 2 0 24 432 0 103,2 1.135,2
Heating system 1 1.000 1.000 16 0 16 288 0 128,8 1.416,8
Battery for the solenoid 
valves 1 100 100 8 144 8 144 0 24,4 268,4 18
Battery for the heating 
system 1 6.000 6.000 8 144 8 144 0 614,4 6.758,4 18
Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18
Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18
Assemblies 1 200 200 24 0 24 432 0 63,2 695,2
WP5 - Ground Testing 40.000 192.300 10.648 188.856 102.5041.845.072 2.500203.987,22.243.859,218
Ground tests approvals 4.400 4.400 48 864 48 864 0 526,4 5.790,4 18
Approval for the  rocket 
engine tests 1.700 1.700 24 432 24 432 0 213,2 2.345,2 18

Firefighters/medical 
services/insurance 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4

18
Police 1 200 200 8 144 8 144 0 34,4 378,4 18
Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Approval for the 
propellants tanks tests 2.700 2.700 24 432 24 432 0 313,2 3.445,2

18

Firefighters/medical 
services/insurance 1 2.000 2.000 8 144 8 144 0 214,4 2.358,4

18
Police 1 200 200 8 144 8 144 0 34,4 378,4 18
Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18
Interplanetary Carrier water 
tank tests 1.000 1.500 64 306 112 2.016 0 351,6 3.867,6 18
Operational pressure test 2 500 1.000 48 18 96 1.728 0 272,8 3.000,8 18
Ultimate load factor 
pressure test 1 500 500 16 288 16 288 0 78,8 866,8 18
Service Module water tank 
tests 1.000 1.500 24 162 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 18 32 576 0 157,6 1.733,6 18
Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
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Interplanetary Carrier RCS 
tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
Capsule RCS tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18
Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
Ultimate load factor 
pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18
AMi-S main rocket engine 
tests 2.500 13.000 2.400 43.200 12.000 216.000 0 22.900 251.900 18
Engine automation test 10 500 5.000 400 7.200 4.000 72.000 0 7.700 84.700 18
Rocket engine long 
duration  thrust test 4 2.000 8.000 2.000 36.000 8.000 144.000 0 15.200 167.200 18
Service Module rocket 
engine tests 1.500 11.000 224 4.032 2.144 38.592 0 4.959,2 54.551,2 18
Engine automation test 10 500 5.000 200 3.600 2.000 36.000 0 4.100 45.100 18
Rocket engine thrust test 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
Capsule RCS tests 1.500 11.000 248 4.464 2.288 41.184 0 5.218,4 57.402,4 18
RCS automation test 10 500 5.000 200 3.600 2.000 36.000 0 4.100 45.100 18
RCS thrust test 6 1.000 6.000 48 864 288 5.184 0 1.118,4 12.302,4 18
Interplanetary Carrier RCS 
tests 6.000 32.000 248 4.464 688 12.384 0 4.438,4 48.822,4 18
RCS automation test 2 1.000 2.000 200 3.600 400 7.200 0 920 10.120 18
RCS thrust test 6 5.000 30.000 48 864 288 5.184 0 3.518,4 38.702,4 18
EMC compatibility avionics 
tests 2.000 3.500 132 2.376 248 4.464 0 796,4 8.760,4 18
AMi spacecraft systems 2 1.000 2.000 100 1.800 200 3.600 0 560 6.160 18
All ground station stations 1 500 500 16 288 16 288 0 78,8 866,8 18
AMi-EcoRocket 
compatibility 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18
RF reach environment 
avionics tests 2.000 17.000 132 2.376 1.224 22.032 0 3.903,2 42.935,2 18
AMi spacecraft systems 10 1.000 10.000 100 1.800 1.000 18.000 0 2.800 30.800 18
All ground station stations 10 500 5.000 16 288 160 2.880 0 788 8.668 18
AMi-EcoRocket 
compatibility 4 500 2.000 16 288 64 1.152 0 315,2 3.467,2 18
Long range avionics test 4.000 8.000 96 36 192 3.456 2.500 1.395,6 15.351,6 18
Ground tests for all 
systems 2 1.000 2.000 48 18 96 1.728 500 422,8 4.650,8 18
Airborne tests for all 
systems 2 3.000 6.000 48 18 96 1.728 2.000 972,8 10.700,8 18

Temperature tests for all 
systems 3.100 12.400 240 4.320 960 17.280 0 2.968 32.648

18

Mechanical systems high 
temperature 4 800 3.200 48 864 192 3.456 0 665,6 7.321,6

18
Mechanical systems low 
temperature 4 500 2.000 48 864 192 3.456 0 545,6 6.001,6 18
Avionics systems high 
temperature 4 800 3.200 48 864 192 3.456 0 665,6 7.321,6 18
Avionics systems low 
temperature 4 500 2.000 48 864 192 3.456 0 545,6 6.001,6 18
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Heat shield tests 4 500 2.000 48 864 192 3.456 0 545,6 6.001,6
Vacuum tests for all 
systems 1.500 6.000 96 1.728 384 6.912 0 1.291,2 14.203,2 18
Relevant mechanical 
systems 4 500 2.000 48 864 192 3.456 0 545,6 6.001,6 18
Avionics systems 4 1.000 4.000 48 864 192 3.456 0 745,6 8.201,6 18
Capsule-Carrier tests 500 1.000 48 864 96 1.728 0 272,8 3.000,8 18
Separation tests under 
load 2 500 1.000 48 864 96 1.728 0 272,8 3.000,8 18
Mining tests 3.000 35.000 5.000 90.000 70.000 1.260.000 0 129.5001.424.500 18
Harpoon test 10 500 5.000 600 10.800 6.000 108.000 0 11.300 124.300 18
Asteroid capture test 10 500 5.000 600 10.800 6.000 108.000 0 11.300 124.300 18
Blanket deployment test 10 500 5.000 600 10.800 6.000 108.000 0 11.300 124.300 18
Drill equipment test 20 500 10.000 2.000 36.000 40.000 720.000 0 73.000 803.000 18
Unwanted material 
removal test 10 500 5.000 600 10.800 6.000 108.000 0 11.300 124.300

Ore storage test 10 500 5.000 600 10.800 6.000 108.000 0 11.300 124.300 18
Solar panels tests 1.000 10.000 400 7.200 4.000 72.000 0 8.200 90.200 18
Panels deployment 10 1.000 10.000 400 7.200 4.000 72.000 0 8.200 90.200 18
Electrical output tests 10 1.000 10.000 200 3.600 2.000 36.000 0 4.600 50.600
Mechanical tests 1.500 13.000 600 10.800 4.400 79.200 0 9.220 101.420 18
All mechanical 
components 10 1.000 10.000 200 3.600 2.000 36.000 0 4.600 50.600 18
Avionics systems 6 500 3.000 400 7.200 2.400 43.200 0 4.620 50.820 18
Software testing 1.500 9.000 600 10.800 3.600 64.800 0 7.380 81.180 18
Static testing 6 500 3.000 200 3.600 1.200 21.600 0 2.460 27.060 18
Hardware integrated 
testing 6 500 3.000 200 3.600 1.200 21.600 0 2.460 27.060 18
Debugging 6 500 3.000 200 3.600 1.200 21.600 0 2.460 27.060 18
WP10 - Machinery 100.000 100.000 128 2.304 128 2.304 300 10.260,4112.864,4 18
Large lathe 1 40.000 40.000 32 576 32 576 100 4.067,6 44.743,6 18
Large milling machine 1 40.000 40.000 32 576 32 576 100 4.067,6 44.743,6 18

Various shop tools, 
equipment, computers, etc 1 20.000 20.000 64 1.152 64 1.152 100 2.125,2 23.377,2

18
WP2 - Product Assurance 0 0 240 4.320 240 4.320 0 432 4.752 18
Documents 0 0 240 4.320 240 4.320 0 432 4.752 18

Non Conformance Reports 
(NCR) 1 0 0 160 2.880 160 2.880 0 288 3.168

18
Product Assurance (PA) 
plan 1 0 0 48 864 48 864 0 86,4 950,4 18
Safety procedures 1 0 0 32 576 32 576 0 57,6 633,6 18
WP3 - Management and 
Reporting 0 0 288 5.184 288 5.184 0 518,4 5.702,4 18
Documents 0 0 288 5.184 288 5.184 0 518,4 5.702,4 18
Inventory Record 1 0 0 120 2.160 120 2.160 0 216 2.376 18

Work Break down 
Structure (WBS) 1 0 0 120 2.160 120 2.160 0 216 2.376

18
Progress Report 1 0 0 48 864 48 864 0 86,4 950,4 18
WP-8 Public Relation 0 0 200 18 200 3.600 300 390 4.290 18
Public relation actions 1 0 0 200 18 200 3.600 300 390 4.290 18
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WP-9 Marketing 0 0 100 1.800 100 1.800 500 230 2.530 18
Launcher sales 1 0 0 0 0 0 0 0 0 0 18
Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18
TRR - Test Readiness Review 19.500 19.500 1.176 21.168 1.176 21.168 1.500 4.216,8 46.384,8 18
WP1 - System Engineering 0 0 420 7.560 420 7.560 0 756 8.316 18
Documents 0 0 420 7.560 420 7.560 0 756 8.316 18
Operations plan and 
procedures 1 0 0 48 864 48 864 0 86,4 950,4 18
Interface control document 1 0 0 48 864 48 864 0 86,4 950,4 18
AMi-S equipments Design, 
Development and 
Verification Plan

1 0 0 180 3.240 180 3.240 0 324 3.564
18

AMi-S Equipment Test 
Report 1 0 0 64 1.152 64 1.152 0 115,2 1.267,2 18
AMi-S Equipment Design 
Report 1 0 0 80 1.440 80 1.440 0 144 1.584 18
WP6 - Flight Tests Preparation 9.500 9.500 72 1.296 72 1.296 500 1.129,6 12.425,6 18

Equipment and launch site 
rental 5.000 5.000 32 576 32 576 100 567,6 6.243,6

18

Equipments rental (trucks, 
other gear, etc) 1 5.000 5.000 32 576 32 576 100 567,6 6.243,6

18
Launch approval 4.500 4.500 40 720 40 720 400 562 6.182 18
ANCOM approval 1 500 500 32 576 32 576 100 117,6 1.293,6 18

Firefighters/medical 
services/insurance 1 4.000 4.000 8 144 8 144 300 444,4 4.888,4

18
WP7 - AMi-S Launch 10.000 10.000 200 3.600 200 3.600 0 1.360 14.960 18
Miscelaneous for the AMi-
S launch, excluding the 
expenses listed above

1 10.000 10.000 200 3.600 200 3.600 0 1.360 14.960
18

WP2 - Product Assurance 0 0 96 1.728 96 1.728 0 172,8 1.900,8 18
Documents 0 0 96 1.728 96 1.728 0 172,8 1.900,8 18
Non Conformance Reports 
(NCR) 1 0 0 48 864 48 864 0 86,4 950,4 18
AMi-S launch Post-Flight 
Report 1 0 0 48 864 48 864 0 86,4 950,4 18
WP3 - Management and 
Reporting 0 0 168 3.024 168 3.024 0 302,4 3.326,4 18
Documents 0 0 168 3.024 168 3.024 0 302,4 3.326,4 18
Inventory Record 1 0 0 64 1.152 64 1.152 0 115,2 1.267,2 18

Work Break down 
Structure (WBS) 1 0 0 48 864 48 864 0 86,4 950,4

18
Review Data Package 1 0 0 24 432 24 432 0 43,2 475,2 18
Progress Report 1 0 0 32 576 32 576 0 57,6 633,6 18
WP-8 Public Relation 0 0 120 2.160 120 2.160 300 246 2.706 18
Public relation actions 1 0 0 120 2.160 120 2.160 300 246 2.706 18
WP-9 Marketing 0 0 100 1.800 100 1.800 700 250 2.750 18
Launcher sales 1 0 0 0 0 0 0 200 20 220 18
Fund raising 1 0 0 100 1.800 100 1.800 500 230 2.530 18
PFR - Post-Flight Review 0 0 248 4.464 248 4.464 2.500 696,4 7.660,4 18
WP-8 Public Relation 0 0 100 1.800 100 1.800 500 230 2.530 18
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Public relation actions 1 0 0 100 1.800 100 1.800 500 230 2.530 18
WP-9 Marketing 0 0 100 1.800 100 1.800 2.000 380 4.180 18
Launcher sales 1 0 0 0 0 0 0 1.000 100 1.100 18
Fund raising 1 0 0 100 1.800 100 1.800 1.000 280 3.080 18
WP3 - Management and 
Reporting 0 0 48 864 48 864 0 86,4 950,4 18
Documents 0 0 48 864 48 864 0 86,4 950,4 18
Final Report 1 0 0 48 864 48 864 0 86,4 950,4 18
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Appendix 9 
AMi Spacecraft, production cost/unit 

AMi-S infrastructure development 
tasks

Total 
nece

-
ssary 
units

Material
s cost/
unit ($)

Materials 
total 

cost ($)

Man/ 
hours
/ unit

Work / 
unit     
($)

Man/ 
hour

s 
total

Work 
total    
($)

Trave
l ($)

OH       
($)

Total 
budget     

($)

TOTAL 412.516 455.256 7.787 125.478 8.928 158.292 600 61.425 675.673
HRR - Hardware Readiness Review 412.516 455.256 7.787 125.478 8.928 158.292 600 61.425 675.673 18

WP1 - System Engineering 0 0 48 864 48 864 0 86,4 950,4 18

Documents 0 0 48 864 48 864 0 86,4 950,4 18

Operations plan and procedures 1 0 0 16 288 16 288 0 28,8 316,8 18

Interface control document 1 0 0 16 288 16 288 0 28,8 316,8 18

AMi-S Equipment Test Report 1 0 0 16 288 16 288 0 28,8 316,8 18

WP4 - Procurement and Manufacturing 387.816 415.556 7.115 114.066 7.776 137.556 0 55.321 608.533 18

Power system 104.800 104.800 616 11.088 616 11.088 0 11.588,8127.476,8 18

Solar panels 57.800 57.800 552 9.936 552 9.936 0 6.773,674.509,6 18

Metallic structure 23.800 23.800 360 6.480 360 6.480 0 3.028 33.308 18

Deployable metallic structure 1 10.000 10.000 120 2.160 120 2.160 0 1.216 13.376 18

Deployment mechanisms 1 10.000 10.000 120 2.160 120 2.160 0 1.216 13.376 18

Sensors 1 500 500 32 576 32 576 0 107,6 1.183,6 18

Storage supports 1 800 800 24 432 24 432 0 123,2 1.355,2 18

Electric harness 1 500 500 16 288 16 288 0 78,8 866,8
Assemblies 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18

Sollar cells 34.000 34.000 192 3.456 192 3.456 0 3.745,641.201,6 18

Solar panels 1 30.000 30.000 48 864 48 864 0 3.086,433.950,4 18

Connections 1 1.000 1.000 72 1.296 72 1.296 0 229,6 2.525,6 18

Electric harness 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

Assemblies 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18

Batteries 33.000 33.000 40 720 40 720 0 3.372 37.092 18

Battery pack 1 20.000 20.000 6 108 6 108 0 2.010,822.118,8 18

Battery management system 1 6.000 6.000 2 36 2 36 0 603,6 6.639,6 18

Electric harness 1 5.000 5.000 8 144 8 144 0 514,4 5.658,4 18

Assemblies 1 2.000 2.000 24 432 24 432 0 243,2 2.675,2 18

Charger 14.000 14.000 24 432 24 432 0 1.443,215.875,2 18

Charger system 1 8.000 8.000 6 108 6 108 0 810,8 8.918,8 18

Electric harness 1 4.000 4.000 2 36 2 36 0 403,6 4.439,6 18

Assemblies 1 2.000 2.000 16 288 16 288 0 228,8 2.516,8 18

Propulsion 47.630 51.480 848 14.976 1.024 18.432 0 6.991 76.903 18

AMi-S Main Engine 16.800 16.800 392 7.056 392 7.056 0 2.385,626.241,6 18

Support equipment 100 100 16 288 16 288 0 38,8 426,8 18

Chamber and nozzle primary 
positive caliber 1 1.000 1.000 48 864 48 864 0 186,4 2.050,4

18

Storage supports 1 100 100 16 288 16 288 0 38,8 426,8 18

Rocket engine 16.700 16.700 376 6.768 376 6.768 0 2.346,825.814,8 18

Rocket engine 1 5.000 5.000 48 864 48 864 0 586,4 6.450,4 18
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Pre heating chamber 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18

Arc system 1 4.000 4.000 120 2.160 120 2.160 0 616 6.776 18

Injector head 1 500 500 24 432 24 432 0 93,2 1.025,2 18

Propellant pump 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18

Main propellant valve 1 500 500 16 288 16 288 0 78,8 866,8 18

Batteries for the pump and the 
valve 1 200 200 8 144 8 144 0 34,4 378,4

18

Fittings 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 1.000 1.000 24 432 24 432 0 143,2 1.575,2 18

Assemblies 1 2.000 2.000 64 1.152 64 1.152 0 315,2 3.467,2 18

Interplanetary Carrier RCS System 13.700 16.120 80 1.296 168 3.024 0 1.914,421.058,4 18

RCS engines 12 120 1.440 6 108 72 1.296 0 273,6 3.009,6 18

RCS solenoid valves 12 100 1.200 2 36 24 432 0 163,2 1.795,2 18

Heating system 1 3.000 3.000 16 288 16 288 0 328,8 3.616,8 18

Battery for the solenoid valves 1 100 100 8 144 8 144 0 24,4 268,4 18

Battery for the heating system 1 10.000 10.000 8 0 8 144 0 1.014,411.158,4
Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18

Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18

Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18

Capsule RCS System 7.610 9.040 80 1.296 168 3.024 0 1.206,413.270,4 18

RCS engines 12 80 960 6 108 72 1.296 0 225,6 2.481,6 18

RCS solenoid valves 12 50 600 2 36 24 432 0 103,2 1.135,2 18

Heating system 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18

Battery for the solenoid valves 1 100 100 8 144 8 144 0 24,4 268,4 18

Battery for the heating system 1 6.000 6.000 8 0 8 144 0 614,4 6.758,4
Fittings 1 100 100 8 144 8 144 0 24,4 268,4 18

Electric harness 1 80 80 8 144 8 144 0 22,4 246,4 18

Assemblies 1 200 200 24 432 24 432 0 63,2 695,2 18

Service Module Engine 9.520 9.520 296 5.328 296 5.328 0 1.484,816.332,8 18

Support equipment 1.320 1.320 168 3.024 168 3.024 0 434,4 4.778,4 18

Chamber and nozzle primary 
positive mould 1 300 300 48 864 48 864 0 116,4 1.280,4

18

Chamber and nozzle negative 
mould 1 300 300 32 576 32 576 0 87,6 963,6

18

Chamber and nozzle positive 
mould 1 300 300 24 432 24 432 0 73,2 805,2

18

Casting supports 1 100 100 8 144 8 144 0 24,4 268,4 18

Storage supports 1 100 100 8 144 8 144 0 24,4 268,4 18

Top cover positive mould 1 70 70 16 288 16 288 0 35,8 393,8 18

Top cover negative mould 1 70 70 16 288 16 288 0 35,8 393,8 18

Storage supports 1 80 80 16 288 16 288 0 36,8 404,8 18

Rocket engine 8.200 8.200 128 2.304 128 2.304 0 1.050,411.554,4 18

Rocket engine 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18

Heating system 1 1.000 1.000 16 288 16 288 0 128,8 1.416,8 18

Injector head 1 400 400 24 432 24 432 0 83,2 915,2 18

Main propellant valve 1 200 200 24 432 24 432 0 63,2 695,2 18

Battery for the heating system 1 5.000 5.000 8 144 8 144 0 514,4 5.658,4
Battery for the valve 1 200 200 8 144 8 144 0 34,4 378,4 18
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Propellants tanks 18.373 20.243 740 12.996 849 14.958 0 3.520,138.721,1 18

AMi-S Main Tank 9.541 10.741 265 4.770 341 5.850 0 1.659,118.250,1 18

Support equipment 2.760 3.660 166 2.988 234 4.212 0 787,2 8.659,2 18

Water tank negative enclosure 
mould 1 400 400 16 288 16 288 0 68,8 756,8

18

Water tank enclosure mould 1 300 300 32 576 32 576 0 87,6 963,6 18

Water tank cylinder positive mould 1 600 600 48 864 48 864 0 146,4 1.610,4
18

Water tank cylinder negative mould 1 400 400 18 324 18 324 0 72,4 796,4 18

Water tank cylinder support 
removable moulds 6 160 960 12 216 72 1.296 0 225,6 2.481,6

18

Water tank enclosures support 
removable moulds 2 100 200 8 144 16 288 0 48,8 536,8

18

Casting supports 1 200 200 8 144 8 144 0 34,4 378,4 18

Storage supports 1 600 600 24 432 24 432 0 103,2 1.135,2 18

Main Water Tank 6.781 7.081 99 1.782 107 1.638 0 871,9 9.590,9 18

Enclosures 2 300 600 8 144 16 288 0 88,8 976,8 18

Cylinder 1 2.000 2.000 16 288 16 0 0 200 2.200 18

Fueling fitting 1 200 200 6 108 6 108 0 30,8 338,8 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 160 160 4 72 4 72 0 23,2 255,2 18

Safety valve fitting 1 80 80 2 36 2 36 0 11,6 127,6 18

Safety valve 1 35 35 2 36 2 36 0 7,1 78,1 18

Pressurizing fitting 1 80 80 4 72 4 72 0 15,2 167,2 18

Pressurizing valve 1 200 200 4 72 4 72 0 27,2 299,2 18

Presurizing feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Tank emptying fitting 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying valve 1 200 200 3 54 3 54 0 25,4 279,4 18

Tank emptying feed line 1 36 36 1 18 1 18 0 5,4 59,4 18

Batteries 1 50 50 2 36 2 36 0 8,6 94,6 18

Electric harness 1 80 80 6 108 6 108 0 18,8 206,8 18

Vacuum operations membranes 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Assemblies 1 2.000 2.000 24 432 24 432 0 243,2 2.675,2 18

Interplanetary Carrier RCS System 
Tank 2.720 2.920 157 2.718 168 2.988 0 590,8 6.498,8

18

Support equipment 1.020 1.120 74 1.332 77 1.386 0 250,6 2.756,6 18

Tank negative enclosure mould 1 120 120 8 144 8 144 0 26,4 290,4 18

Tank enclosure mould 1 100 100 16 288 16 288 0 38,8 426,8 18

Tank cylinder positive mould 1 180 180 18 324 18 324 0 50,4 554,4 18

Tank cylinder negative mould 1 160 160 8 144 8 144 0 30,4 334,4 18

Tank cylinder support removable 
moulds 1 200 200 6 108 6 108 0 30,8 338,8

18

Tank enclosures support removable 
moulds 2 100 200 3 54 6 108 0 30,8 338,8

18

Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18

Storage supports 1 100 100 12 216 12 216 0 31,6 347,6 18

Water Tank 1.700 1.800 83 1.386 91 1.602 0 340,2 3.742,2 18

Enclosures 2 100 200 8 144 16 288 0 48,8 536,8 18
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Cylinder 1 400 400 2 36 2 0 0 40 440 18

Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18

Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18

Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18

Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18

Safety valve 1 80 80 2 36 2 36 0 11,6 127,6 18

Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18

Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18

Presurizing feed line 1 30 30 2 36 2 36 0 6,6 72,6 18

Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18

Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18

Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18

Electric harness 1 50 50 6 108 6 108 0 15,8 173,8 18

Vacuum operations membranes 1 160 160 6 0 6 108 0 26,8 294,8
Assemblies 1 400 400 24 432 24 432 0 83,2 915,2 18

Capsule RCS System Tank 2.426 2.596 157 2.718 168 3.024 0 562 6.182 18

Support equipment 890 980 74 1.332 77 1.386 0 236,6 2.602,6 18

Tank negative enclosure mould 1 100 100 8 144 8 144 0 24,4 268,4 18

Tank enclosure mould 1 80 80 16 288 16 288 0 36,8 404,8 18

Tank cylinder positive mould 1 160 160 18 324 18 324 0 48,4 532,4 18

Tank cylinder negative mould 1 140 140 8 144 8 144 0 28,4 312,4 18

Tank cylinder support removable 
moulds 1 180 180 6 108 6 108 0 28,8 316,8

18

Tank enclosures support removable 
moulds 2 90 180 3 54 6 108 0 28,8 316,8

18

Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18

Storage supports 1 80 80 12 216 12 216 0 29,6 325,6 18

Water Tank 1.536 1.616 83 1.386 91 1.638 0 325,4 3.579,4 18

Enclosures 2 80 160 8 144 16 288 0 44,8 492,8 18

Cylinder 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling fitting 1 60 60 6 108 6 108 0 16,8 184,8 18

Fueling valve 1 60 60 4 72 4 72 0 13,2 145,2 18

Fueling feed line 1 30 30 4 72 4 72 0 10,2 112,2 18

Safety valve fitting 1 20 20 2 36 2 36 0 5,6 61,6 18

Safety valve 1 20 20 2 36 2 36 0 5,6 61,6 18

Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18

Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18

Presurizing feed line 1 26 26 2 36 2 36 0 6,2 68,2 18

Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18

Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18

Batteries 1 30 30 2 36 2 36 0 6,6 72,6 18

Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18

Vacuum operations membranes 1 140 140 6 0 6 108 0 24,8 272,8
Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18

Service Module Tank 3.686 3.986 161 2.790 172 3.096 0 708,2 7.790,2 18

Support equipment 1.140 1.240 74 1.332 77 1.386 0 262,6 2.888,6 18
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Tank negative enclosure mould 1 200 200 8 144 8 144 0 34,4 378,4 18

Tank enclosure mould 1 200 200 16 288 16 288 0 48,8 536,8 18

Tank cylinder positive mould 1 200 200 18 324 18 324 0 52,4 576,4 18

Tank cylinder negative mould 1 200 200 8 144 8 144 0 34,4 378,4 18

Tank cylinder support removable 
moulds 1 100 100 6 108 6 108 0 20,8 228,8

18

Tank enclosures support removable 
moulds 2 100 200 3 54 6 108 0 30,8 338,8

18

Casting supports 1 60 60 3 54 3 54 0 11,4 125,4 18

Storage supports 1 80 80 12 216 12 216 0 29,6 325,6 18

Water Tank 2.516 2.716 83 1.386 91 1.638 0 435,4 4.789,4 18

Enclosures 2 200 400 8 144 16 288 0 68,8 756,8 18

Cylinder 1 600 600 2 36 2 36 0 63,6 699,6 18

Fueling fitting 1 100 100 6 108 6 108 0 20,8 228,8 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 50 50 4 72 4 72 0 12,2 134,2 18

Safety valve fitting 1 30 30 2 36 2 36 0 6,6 72,6 18

Safety valve 1 80 80 2 36 2 36 0 11,6 127,6 18

Pressurizing fitting 1 20 20 4 72 4 72 0 9,2 101,2 18

Pressurizing valve 1 80 80 4 72 4 72 0 15,2 167,2 18

Presurizing feed line 1 26 26 2 36 2 36 0 6,2 68,2 18

Tank emptying fitting 1 20 20 3 54 3 54 0 7,4 81,4 18

Tank emptying valve 1 60 60 3 54 3 54 0 11,4 125,4 18

Tank emptying feed line 1 20 20 1 18 1 18 0 3,8 41,8 18

Batteries 1 100 100 2 36 2 36 0 13,6 149,6 18

Electric harness 1 30 30 6 108 6 108 0 13,8 151,8 18

Vacuum operations membranes 1 200 200 6 0 6 108 0 30,8 338,8
Assemblies 1 800 800 24 432 24 432 0 123,2 1.355,2 18

Water 30 30 4 72 4 72 0 10,2 112,2 18

Water 1 30 30 4 72 4 72 0 10,2 112,2 18

Capsule, service module structure 22.800 22.900 744 13.392 748 13.464 0 3.636,440.000,4 18

Capsule 19.500 19.600 536 9.648 540 9.720 0 2.932 32.252 18

Capsule support equipment 2.020 2.120 74 1.332 78 1.404 0 352,4 3.876,4 18

Capsule positive mould 1 1.000 1.000 32 576 32 576 0 157,6 1.733,6 18

Capsule negative mould 1 800 800 32 576 32 576 0 137,6 1.513,6 18

Casting supports 1 120 120 6 108 6 108 0 22,8 250,8 18

Storage supports 2 100 200 4 72 8 144 0 34,4 378,4 18

Capsule structure 13.680 13.680 350 6.300 350 6.300 0 1.998 21.978 18

Capsule 1 2.000 2.000 100 1.800 100 1.800 0 380 4.180 18

Heat shield 1 10.000 10.000 100 1.800 100 1.800 0 1.180 12.980 18

Pneumatic pistons for separation 1 400 400 32 576 32 576 0 97,6 1.073,6 18

Electrovalve for the pneumatic 
system 1 300 300 16 288 16 288 0 58,8 646,8

18

Pressure regulator 1 160 160 6 108 6 108 0 26,8 294,8 18

High pressure bottle 1 200 200 6 108 6 108 0 30,8 338,8 18

Feed lines 1 80 80 6 108 6 108 0 18,8 206,8 18

Battery 1 100 100 4 72 4 72 0 17,2 189,2 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18
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Assemblies 1 400 400 72 1.296 72 1.296 0 169,6 1.865,6 18

Recovery System 3.800 3.800 112 2.016 112 2.016 0 581,6 6.397,6 18

Drogue and main parachutes 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18

Drogue and main parachutes 
container 1 300 300 16 288 16 288 0 58,8 646,8

18

Drogue and main parachutes 
deployment system 1 200 200 24 432 24 432 0 63,2 695,2

18

Drogue and main parachutes 
integration 1 300 300 24 432 24 432 0 73,2 805,2

18

Service Module 3.300 3.300 208 3.744 208 3.744 0 704,4 7.748,4 18

Support equipment 760 760 46 828 46 828 0 158,8 1.746,8 18

Service Module positive mould 1 300 300 20 360 20 360 0 66 726 18

Service Module negative mould 1 300 300 20 360 20 360 0 66 726 18

Casting supports 1 60 60 4 72 4 72 0 13,2 145,2 18

Storage supports 1 100 100 2 36 2 36 0 13,6 149,6 18

Service Module structure 2.540 2.540 162 2.916 162 2.916 0 545,6 6.001,6 18

Service Module 1 1.200 1.200 32 576 32 576 0 177,6 1.953,6 18

Pneumatic pistons for separation 1 200 200 48 864 48 864 0 106,4 1.170,4 18

Valve for the pneumatic system 1 200 200 6 108 6 108 0 30,8 338,8 18

Pressure regulator 1 160 160 6 108 6 108 0 26,8 294,8 18

High pressure bottle 1 160 160 6 108 6 108 0 26,8 294,8 18

Feed lines 1 80 80 6 108 6 108 0 18,8 206,8 18

Battery 1 100 100 2 36 2 36 0 13,6 149,6 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18

Capsule adapter, engine transition 4.160 4.160 265 4.770 265 4.770 0 893 9.823 18

Capsule adapter 2.840 2.840 172 3.096 172 3.096 0 593,6 6.529,6 18

Support equipment 660 660 48 864 48 864 0 152,4 1.676,4 18

Capsule adapter positive mould 1 300 300 32 576 32 576 0 87,6 963,6 18

Capsule adapter negative mould 1 200 200 8 144 8 144 0 34,4 378,4 18

Casting supports 1 60 60 6 108 6 108 0 16,8 184,8 18

Storage supports 1 100 100 2 36 2 36 0 13,6 149,6 18

Capsule adapter 2.180 2.180 124 2.232 124 2.232 0 441,2 4.853,2 18

Capsule adapter airframe 1 400 400 24 432 24 432 0 83,2 915,2 18

Pneumatic pistons for separation 1 500 500 24 432 24 432 0 93,2 1.025,2
18

Electrovalve for the pneumatic 
system 1 300 300 16 288 16 288 0 58,8 646,8

18

Pressure regulator 1 160 160 6 108 6 108 0 26,8 294,8 18

High pressure bottle 1 200 200 6 108 6 108 0 30,8 338,8 18

Feed lines 1 80 80 6 108 6 108 0 18,8 206,8 18

Battery 1 100 100 2 36 2 36 0 13,6 149,6 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 400 400 32 576 32 576 0 97,6 1.073,6 18

Engine transition 1.320 1.320 93 1.674 93 1.674 0 299,4 3.293,4 18

Support equipment 520 520 29 522 29 522 0 104,2 1.146,2 18

Engine transition positive mould 1 200 200 20 360 20 360 0 56 616 18

Engine transition negative mould 1 160 160 4 72 4 72 0 23,2 255,2 18
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Casting supports 1 60 60 4 72 4 72 0 13,2 145,2 18

Storage supports 1 100 100 1 18 1 18 0 11,8 129,8 18

Engine transition 800 800 64 1.152 64 1.152 0 195,2 2.147,2 18

Engine transition 1 400 400 16 288 16 288 0 68,8 756,8 18

Assemblies 1 400 400 48 864 48 864 0 126,4 1.390,4 18

Avionics 44.763 46.483 1.508 22.752 1.772 29.808 0 7.639,184.030,1 18

Interplanetary Carrier 22.860 24.160 756 12.096 924 16.632 0 4.089,244.981,2 18

Flight computer 1.700 1.700 196 3.528 196 3.528 0 532,8 5.860,8 18

Main and backup flight computers 1 1.200 1.200 48 864 48 864 0 206,4 2.270,4 18

Battery 1 200 200 8 144 8 144 0 34,4 378,4 18

Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18

Enclosure for the flight computer 1 100 100 8 144 8 144 0 24,4 268,4 18

Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18

Flight computer programming 1 100 100 100 1.800 100 1.800 0 190 2.090 18

Sensors 3.060 3.360 208 2.664 256 4.608 0 796,8 8.764,8 18

Navigation and attitude 2.400 2.400 156 1.836 156 2.808 0 520,8 5.728,8 18

IMU (accel + gyro) 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18

Compass 1 400 400 16 288 16 288 0 68,8 756,8 18

GPS 1 200 200 16 288 16 288 0 48,8 536,8 18

Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18

Shocks absorbant table for the IMU 1 100 100 8 18 8 144 0 24,4 268,4
18

Space navigation sensors 1 100 100 48 18 48 864 0 96,4 1.060,4
Electric harness for the sensors 1 100 100 16 288 16 288 0 38,8 426,8 18

Temperature sensors 260 380 24 378 48 864 0 124,4 1.368,4 18

Water tank on top 1 40 40 4 18 4 72 0 11,2 123,2 18

Water tank in the liquid 1 40 40 4 72 4 72 0 11,2 123,2 18

Water tank on top 1 40 40 4 72 4 72 0 11,2 123,2 18

Rocket engine 4 40 160 8 144 32 576 0 73,6 809,6 18

Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18

Pressure sensors 400 580 28 450 52 936 0 151,6 1.667,6 18

Water tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18

Water tank on top 1 60 60 4 72 4 72 0 13,2 145,2 18

Water tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18

Water tank at the bottom 1 60 60 4 72 4 72 0 13,2 145,2 18

Rocket engine chamber at two 
stations 4 60 240 8 144 32 576 0 81,6 897,6

18

Electric harness for the sensors 1 100 100 4 18 4 72 0 17,2 189,2 18

Telemetry 9.400 9.400 168 3.024 168 3.024 0 1.242,413.666,4 18

Rx/Tx radio modems 1 6.000 6.000 100 1.800 100 1.800 0 780 8.580 18

Antennae 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18

Battery 1 200 200 4 72 4 72 0 27,2 299,2 18

Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18

Interface between the flight 
computer and the Tx/Rx radio 
modem

1 1.000 1.000 8 144 8 144 0 114,4 1.258,4
18

Rx/Tx video 8.700 9.700 184 2.880 304 5.472 0 1.517,216.689,2 18

Cameras 6 200 1.200 24 0 144 2.592 0 379,2 4.171,2 18
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Tx system 1 5.000 5.000 100 1.800 100 1.800 0 680 7.480
Battery 1 300 300 4 72 4 72 0 37,2 409,2 18

Antennae 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18

Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18

Capsule and Service Module 21.903 22.323 752 10.656 848 13.176 0 3.549,939.048,9 18

Flight computer 1.800 1.800 196 3.528 196 3.384 0 518,4 5.702,4 18

Main and backup flight computer 1 1.200 1.200 48 864 48 864 0 206,4 2.270,4 18

Battery 1 200 200 8 144 8 0 0 20 220 18

Shocks absorbant table 1 100 100 8 144 8 144 0 24,4 268,4 18

Enclosure for the flight computer 1 100 100 8 144 8 144 0 24,4 268,4 18

Electric harness 1 100 100 24 432 24 432 0 53,2 585,2 18

Flight computer programming 1 100 100 100 1.800 100 1.800 0 190 2.090 18

Sensors 3.000 3.120 204 2.592 228 3.960 0 708 7.788 18

Navigation and attitude 2.400 2.400 156 1.836 156 2.808 0 520,8 5.728,8 18

IMU (accel + gyro) 1 1.400 1.400 48 864 48 864 0 226,4 2.490,4 18

Compass 1 400 400 16 288 16 288 0 68,8 756,8 18

GPS 1 200 200 16 288 16 288 0 48,8 536,8 18

Batteries 1 100 100 4 72 4 72 0 17,2 189,2 18

Shocks absorbant table for the IMU 1 100 100 8 18 8 144 0 24,4 268,4 18

Space navigation sensors 1 100 100 48 18 48 864 96,4 1.060,4
Electric harness for the sensors 1 100 100 16 288 16 288 0 38,8 426,8 18

Temperature sensors 260 380 24 378 48 792 0 117,2 1.289,2 18

Water tank on top - Service Module 1 40 40 4 18 4 0 0 4 44 18

Water tank in the liquid - Service 
Module 1 40 40 4 72 4 72 0 11,2 123,2

18

Water tank at the bottom - Service 
Module 1 40 40 4 72 4 72 0 11,2 123,2

18

Rocket engine 4 40 160 8 144 32 576 0 73,6 809,6 18

Electric harness for the sensors 1 100 100 4 72 4 72 0 17,2 189,2 18

Pressure sensors 340 340 24 378 24 360 0 70 770 18

Water tank on top - Service Module 1 60 60 4 72 4 0 0 6 66 18

Water tank in the liquid - Service 
Module 1 60 60 4 72 4 72 0 13,2 145,2

18

Water tank at the bottom - Service 
Module 1 60 60 4 72 4 72 0 13,2 145,2

18

Rocket engine chamber at two 
stations 1 60 60 8 144 8 144 0 20,4 224,4

18

Electric harness for the sensors 1 100 100 4 18 4 72 0 17,2 189,2 18

Telemetry 8.503 8.503 168 1.224 168 1.224 0 972,7 10.699,7 18

Rx/Tx radio modem 1 6.000 6.000 100 0 100 0 0 600 6.600 18

Antennae 1 2.000 2.000 48 864 48 864 0 286,4 3.150,4 18

Battery 1 100 100 4 72 4 72 0 17,2 189,2 18

Electric harness 1 103 103 8 144 8 144 0 24,7 271,7 18

Interface between the flight 
computer and the Tx/Rx radio 
modem

1 300 300 8 144 8 144 0 44,4 488,4
18

Rx/Tx video 8.600 8.900 184 3.312 256 4.608 0 1.350,814.858,8 18

Cameras 4 100 400 24 432 96 1.728 0 212,8 2.340,8 18

Tx system 1 5.000 5.000 100 1.800 100 1.800 0 680 7.480
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Battery 1 300 300 4 72 4 72 0 37,2 409,2 18

Antennae 1 3.000 3.000 48 864 48 864 0 386,4 4.250,4 18

Electric harness 1 200 200 8 144 8 144 0 34,4 378,4 18

Mining Equipment 140.500 160.500 2.264 31.752 2.364 42.552 0 20.305,2223.357,2 18

The harpoons 15.700 15.700 508 7.344 508 9.144 0 2.484,427.328,4 18

Asteroid contact legs 1 4.000 4.000 72 1.296 72 1.296 0 529,6 5.825,6
Firing system 1 4.000 4.000 200 3.600 200 3.600 0 760 8.360 18

Cables 1 4.000 4.000 4 72 4 72 0 407,2 4.479,2 18

Contact and position sensors 1 1.000 1.000 8 144 8 144 0 114,4 1.258,4 18

Electric harness 1 500 500 24 432 24 432 0 93,2 1.025,2 18

Battery 1 200 200 100 1.800 100 1.800 0 200 2.200 18

Assemblies 1 2.000 2.000 100 0 100 1.800 0 380 4.180
The drills 85.700 105.700 920 14.760 1.020 18.360 0 12.406 136.466 18

Drilling equipment 1 50.000 50.000 400 7.200 400 7.200 0 5.720 62.920 18

The drills 2 20.000 40.000 100 0 200 3.600 0 4.360 47.960
Deployable blanket 1 2.000 2.000 200 3.600 200 3.600 0 560 6.160 18

Drilling sensors 1 500 500 48 864 48 864 0 136,4 1.500,4 18

Electric harness 1 200 200 48 864 48 864 0 106,4 1.170,4 18

Battery 1 10.000 10.000 24 432 24 432 0 1.043,211.475,2 18

Assemblies 1 3.000 3.000 100 1.800 100 1.800 0 480 5.280
The storage compartment 39.100 39.100 836 9.648 836 15.048 0 5.414,859.562,8 18

Separators 1 30.000 30.000 300 5.400 300 5.400 0 3.540 38.940 18

Ejector of unwanted material 1 5.000 5.000 300 0 300 5.400 0 1.040 11.440
Storage compartment 1 1.000 1.000 64 1.152 64 1.152 0 215,2 2.367,2 18

Electric harness 1 100 100 48 864 48 864 0 96,4 1.060,4 18

Battery 1 2.000 2.000 24 432 24 432 0 243,2 2.675,2 18

Assemblies 1 1.000 1.000 100 1.800 100 1.800 0 280 3.080 18

Launch infrastructure 4.790 4.990 130 2.340 138 2.484 0 747,4 8.221,4 18

Launch infrastructure 800 1.000 56 1.008 64 1.152 0 215,2 2.367,2 18

AMi-S transport and storage 
structure 1 600 600 48 864 48 864 0 146,4 1.610,4

18

Cords to lift the vehicle with the 
crane 2 200 400 8 144 16 288 0 68,8 756,8

18

Launch infrastructure storage tanks 3.990 3.990 74 1.332 74 1.332 0 532,2 5.854,2 18

Water tank for AMi-S 3.990 3.990 74 1.332 74 1.332 0 532,2 5.854,2 18

Tank 1 2.000 2.000 4 72 4 72 0 207,2 2.279,2 18

Fueling fitting 1 40 40 2 36 2 36 0 7,6 83,6 18

Fueling valve 1 100 100 4 72 4 72 0 17,2 189,2 18

Fueling feed line 1 100 100 3 54 3 54 0 15,4 169,4 18

Safety valve fitting 1 20 20 1 18 1 18 0 3,8 41,8 18

Safety valve 1 40 40 2 36 2 36 0 7,6 83,6 18

Exhaust fitting 1 50 50 8 144 8 144 0 19,4 213,4 18

Exhaust valve 1 100 100 8 144 8 144 0 24,4 268,4 18

Exhaust feed line 1 200 200 2 36 2 36 0 23,6 259,6 18

Exhaust pump 1 500 500 8 144 8 144 0 64,4 708,4 18

Exhaust pump power generator 1 500 500 8 144 8 144 0 64,4 708,4 18

Electric harness 1 40 40 8 144 8 144 0 18,4 202,4 18

Assemblies 1 100 100 8 144 8 144 0 24,4 268,4 18
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Metallic structure for the tank 1 200 200 8 144 8 144 0 34,4 378,4 18

WP5 - Ground Testing 19.700 34.700 560 9.396 1.040 18.720 500 5.392 59.312 18

Ground tests approvals 1.200 1.200 24 432 24 432 0 163,2 1.795,2 18

Approval for the propellants tanks 
tests 1.200 1.200 24 432 24 432 0 163,2 1.795,2

18

Firefighters/medical services/
insurance 1 500 500 8 144 8 144 0 64,4 708,4

18

Police 1 200 200 8 144 8 144 0 34,4 378,4 18

Test site administration 1 500 500 8 144 8 144 0 64,4 708,4 18

Interplanetary Carrier water tank 
tests 1.000 1.500 24 162 40 720 0 222 2.442

18

Operational pressure test 2 500 1.000 16 18 32 576 0 157,6 1.733,6 18

Long duration factor pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18

Service Module water tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Long duration pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18

Interplanetary Carrier RCS tank 
tests 1.000 1.500 24 432 40 720 0 222 2.442

18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Long duration pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18

Capsule RCS tank tests 1.000 1.500 24 432 40 720 0 222 2.442 18

Operational pressure test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Long duration pressure test 1 500 500 8 144 8 144 0 64,4 708,4 18

AMi-S main rocket engine tests 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Engine automation test 2 500 1.000 16 288 32 576 0 157,6 1.733,6 18

Service Module rocket engine tests 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Engine automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Capsule RCS tests 500 1.000 12 216 24 432 0 143,2 1.575,2 18

RCS automation test 2 500 1.000 12 216 24 432 0 143,2 1.575,2 18

Interplanetary Carrier RCS tests 1.000 2.000 16 288 32 576 0 257,6 2.833,6 18

RCS automation test 2 1.000 2.000 16 288 32 576 0 257,6 2.833,6 18

EMC compatibility avionics tests 2.000 3.500 40 720 72 1.296 0 479,6 5.275,6 18

AMi spacecraft systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18

All ground station stations 1 500 500 8 144 8 144 0 64,4 708,4 18

AMi-EcoRocket compatibility 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

RF reach environment avionics 
tests 2.000 3.500 40 720 72 1.296 0 479,6 5.275,6

18

AMi spacecraft systems 2 1.000 2.000 24 432 48 864 0 286,4 3.150,4 18

All ground station stations 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

AMi-EcoRocket compatibility 1 500 500 8 144 8 144 0 64,4 708,4 18

Long range avionics test 1.000 2.000 24 18 48 864 500 336,4 3.700,4 18

Ground tests for all systems 2 1.000 2.000 24 18 48 864 500 336,4 3.700,4 18

Capsule-Carrier tests 500 500 8 144 8 144 0 64,4 708,4 18

Separation tests under load 1 500 500 8 144 8 144 0 64,4 708,4 18

Mining tests 3.000 6.000 48 864 96 1.728 0 772,8 8.500,8 18

Harpoon test 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Asteroid capture test 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Blanket deployment test 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18
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Drill equipment test 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Unwanted material removal test 2 500 1.000 8 144 16 288 0 128,8 1.416,8
Ore storage test 2 500 1.000 8 144 16 288 0 128,8 1.416,8 18

Solar panels tests 1.000 2.000 8 144 16 288 0 228,8 2.516,8 18

Panels deployment 2 1.000 2.000 8 144 16 288 0 228,8 2.516,8 18

Electrical output tests 2 1.000 2.000 8 144 16 288 0 228,8 2.516,8
Mechanical tests 1.500 3.000 116 2.088 232 4.176 0 717,6 7.893,6 18

All mechanical components 2 1.000 2.000 80 1.440 160 2.880 0 488 5.368 18

Avionics systems 2 500 1.000 36 648 72 1.296 0 229,6 2.525,6 18

Software testing 1.000 2.000 100 1.800 200 3.600 0 560 6.160 18

Static testing 2 500 1.000 36 648 72 1.296 0 229,6 2.525,6 18

Hardware integrated testing 2 500 1.000 64 1.152 128 2.304 0 330,4 3.634,4 18

WP10 - Machinery 5.000 5.000 16 288 16 288 100 538,8 5.926,8 18

Various shop tools, equipment, 
computers, etc 1 5.000 5.000 16 288 16 288 100 538,8 5.926,8

18

WP2 - Product Assurance 0 0 24 432 24 432 0 43,2 475,2 18

Documents 0 0 24 432 24 432 0 43,2 475,2 18

Non Conformance Reports (NCR) 1 0 0 8 144 8 144 0 14,4 158,4
18

Product Assurance (PA) plan 1 0 0 8 144 8 144 0 14,4 158,4 18

Safety procedures 1 0 0 8 144 8 144 0 14,4 158,4 18

WP3 - Management and Reporting 0 0 24 432 24 432 0 43,2 475,2 18

Documents 0 0 24 432 24 432 0 43,2 475,2 18

Inventory Record 1 0 0 8 144 8 144 0 14,4 158,4 18

Work Break down Structure (WBS) 1 0 0 8 144 8 144 0 14,4 158,4
18

Progress Report 1 0 0 8 144 8 144 0 14,4 158,4 18
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Appendix 10 
ARCA Deep Space Communication Network 

ARCA Deep Space 
Communication Network

Total 
nece-
ssary 
units

Material
s cost/
unit ($)

Materials 
total cost 

($)

Man/ 
hours/ 

unit

Work / 
unit     
($)

Man/ 
hours 
total

Work 
total    ($)

Trave
l ($)

OH       
($)

Total 
budget     

($)

TOTAL 759.798 2.379.882 41.106 735.778 126.065 2.269.164 5.500 465.4555.120.000
DR - Design Review 0 0 5.126 92.260 15.377 276.780 900 27.768 305.448 18
WP-1 - System engineering 0 0 3.334 60.004 10.001 180.012 300 18.031 198.343 18
Documents 0 0 3.334 60.004 10.001 180.012 300 18.031 198.343 18
Operation plan and 
procedures 3 0 0 100 1.800 300 5.400 0 540 5.940 18
Interface control 
document 3 0 0 186 3.348 558 10.044 0 1.004 11.048 18
AMi-S equipments Design, 
Development and 
Verification Plan

3 0 0 1.000 18.000 3.000 54.000 0 5.400 59.400
18

AMi-S Equipment Design 
Reports 3 0 0 2.000 36.000 6.000 108.000 0 10.800 118.800 18
Legal Authority Safety 
Data Package 3 0 0 48 856 143 2.568 300 287 3.154 18
WP2 - Product Assurance 0 0 216 3.888 648 11.664 0 1.166,4 12.830,4 18
Documents 0 0 216 3.888 648 11.664 0 1.166,4 12.830,4 18
Product Assurance Plan 3 0 0 72 1.296 216 3.888 0 388,8 4.276,8 18
FMECA Worksheet 3 0 0 72 1.296 216 3.888 0 388,8 4.276,8 18
Non Conformance 
Reports 3 0 0 72 1.296 216 3.888 0 388,8 4.276,8 18
WP3 - Management and 
Reporting 0 0 1.056 19.008 3.168 57.024 0 5.702,4 62.726,4 18
Documents 0 0 1.056 19.008 3.168 57.024 0 5.702,4 62.726,4 18
Inventory Record 3 0 0 180 3.240 540 9.720 0 972 10.692 18
Work Break down 
Structure 3 0 0 500 9.000 1.500 27.000 0 2.700 29.700 18
Progress Report 3 0 0 186 3.348 558 10.044 0 1.004,4 11.048,4 18
Minutes of Meeting 3 0 0 190 3.420 570 10.260 0 1.026 11.286 18
WP4 - Dependability 
Assurance and Safety 0 0 72 1.296 216 3.888 0 388,8 4.276,8 18
Documents 0 0 72 1.296 216 3.888 0 388,8 4.276,8 18
Safety procedures 3 0 0 24 432 72 1.296 0 129,6 1.425,6 18
Legal Authority Safety 
Data Package 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
WP-8 Public Relation 0 0 200 3.600 600 10.800 200 1.100 12.100 18
Public relation actions 3 0 0 200 3.600 600 10.800 200 1.100 12.100 18
WP-9 Marketing 0 0 248 4.464 744 13.392 400 1.379,2 15.171,2 18
Launcher sales 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
Fund raising 3 0 0 200 3.600 600 10.800 400 1.120 12.320 18
HRR - Hardware Readiness 
Review 749.798 2.349.882 34.684 620.190 106.800 1.922.400 1.000427.328,24.700.610,218
WP1 - System Engineering 0 0 2.648 47.664 7.944 142.992 0 14.299,2157.291,2 18
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Documents 0 0 2.648 47.664 7.944 142.992 0 14.299,2157.291,2 18
Operations plan and 
procedures 3 0 0 200 3.600 600 10.800 0 1.080 11.880 18
Interface control 
document 3 0 0 400 7.200 1.200 21.600 0 2.160 23.760 18
AMi-S equipments Design, 
Development and 
Verification Plan

3 0 0 500 9.000 1.500 27.000 0 2.700 29.700
18

AMi-S Equipment Test 
Report 3 0 0 1.000 18.000 3.000 54.000 0 5.400 59.400 18
AMi-S Equipment Design 
Report 3 0 0 500 9.000 1.500 27.000 0 2.700 29.700 18
Flight Authority Safety 
Data Package 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
WP4 - Procurement and 
Manufacturing 674.000 2.022.000 30.044 540.792 90.132 1.622.376 0 364.437,64.008.813,618
Antenae 154.000 462.000 11.800 212.400 35.400 637.200 0 109.9201.209.120 18
Metallic structure 3 100.000 300.000 4.000 72.000 12.000 216.000 0 51.600 567.600 18
Antenae covers 3 20.000 60.000 2.000 36.000 6.000 108.000 0 16.800 184.800 18
Rotation mechanisms 3 20.000 60.000 3.000 54.000 9.000 162.000 0 22.200 244.200 18
Rotation sensors 3 2.000 6.000 200 3.600 600 10.800 0 1.680 18.480 18
Electric harness 3 2.000 6.000 600 10.800 1.800 32.400 0 3.840 42.240 18
Assemblies 3 10.000 30.000 2.000 36.000 6.000 108.000 0 13.800 151.800 18
Ground base 95.000 285.000 11.600 208.800 34.800 626.400 0 91.140 1.002.540 18
Metallic structure 3 20.000 60.000 3.000 54.000 9.000 162.000 0 22.200 244.200 18
Concrete structure 3 30.000 90.000 3.000 54.000 9.000 162.000 0 25.200 277.200 18
Command room 3 20.000 60.000 2.000 36.000 6.000 108.000 0 16.800 184.800 18
Personnel rooms 3 10.000 30.000 1.000 18.000 3.000 54.000 0 8.400 92.400 18
Electric harness 3 5.000 15.000 600 10.800 1.800 32.400 0 4.740 52.140 18
Assemblies 3 10.000 30.000 2.000 36.000 6.000 108.000 0 13.800 151.800 18
Electronics 184.000 552.000 3.848 69.264 11.544 207.792 0 75.979,2835.771,2 18
Rx/Tx modems 3 100.000 300.000 100 1.800 300 5.400 0 30.540 335.940 18
Antenae movement 
controllers 3 10.000 30.000 300 5.400 900 16.200 0 4.620 50.820 18
DAQ 3 20.000 60.000 200 3.600 600 10.800 0 7.080 77.880 18
Computers 3 30.000 90.000 400 7.200 1.200 21.600 0 11.160 122.760 18
CCTV 3 5.000 15.000 48 864 144 2.592 0 1.759,2 19.351,2 18
Ground communication 
systems 3 5.000 15.000 200 3.600 600 10.800 0 2.580 28.380 18
Electric harness 3 6.000 18.000 600 10.800 1.800 32.400 0 5.040 55.440 18
Assemblies 3 8.000 24.000 2.000 36.000 6.000 108.000 0 13.200 145.200 18
Infrastructure 120.000 360.000 2.548 45.864 7.644 137.592 0 49.759,2547.351,2 18
Arhitectural project 3 30.000 90.000 48 864 144 2.592 0 9.259,2 101.851,2 18
Buildings 3 50.000 150.000 1.000 18.000 3.000 54.000 0 20.400 224.400 18
Fences 3 20.000 60.000 1.000 18.000 3.000 54.000 0 11.400 125.400 18
Utilities 3 20.000 60.000 500 9.000 1.500 27.000 0 8.700 95.700 18
Licenses 121.000 363.000 248 4.464 744 13.392 0 37.639,2414.031,2 18
Land buy 3 100.000 300.000 72 1.296 216 3.888 0 30.388,8334.276,8 18
City approval 3 5.000 15.000 16 288 48 864 0 1.586,4 17.450,4 18
Police approval 3 1.000 3.000 16 288 48 864 0 386,4 4.250,4 18
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Firefighters approval 3 3.000 9.000 24 432 72 1.296 0 1.029,6 11.325,6 18
Radio licensing 3 5.000 15.000 72 1.296 216 3.888 0 1.888,8 20.776,8 18
Insurances 3 7.000 21.000 48 864 144 2.592 0 2.359,2 25.951,2 18
WP5 - Ground Testing 25.798 177.882 696 11.988 4.836 87.048 0 26.493 291.423 18
Ground tests approvals 1.700 5.100 24 432 72 1.296 0 639,6 7.035,6 18
Approval for the  facility 
tests 1.700 5.100 24 432 72 1.296 0 639,6 7.035,6 18

Firefighters/medical 
services/insurance 3 1.000 3.000 8 144 24 432 0 343,2 3.775,2

18
Police 3 200 600 8 144 24 432 0 103,2 1.135,2 18
Test site administration 3 500 1.500 8 144 24 432 0 193,2 2.125,2 18
Antennae tests 1.000 9.000 24 162 216 3.888 0 1.288,8 14.176,8 18
Operational pressure test 9 500 4.500 16 18 144 2.592 0 709,2 7.801,2 18
Ultimate load factor 
pressure test 9 500 4.500 8 144 72 1.296 0 579,6 6.375,6 18
Motorised heads tests 1.000 9.000 24 162 216 3.888 0 1.288,8 14.176,8 18
Operational pressure test 9 500 4.500 16 18 144 2.592 0 709,2 7.801,2 18
Ultimate load factor 
pressure test 9 500 4.500 8 144 72 1.296 0 579,6 6.375,6 18
Personnel security tests 1.000 3.000 24 432 72 1.296 0 429,6 4.725,6 18
Operational pressure test 3 500 1.500 16 288 48 864 0 236,4 2.600,4 18
Ultimate load factor 
pressure test 3 500 1.500 8 144 24 432 0 193,2 2.125,2 18
Communications ground 
tests 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
Operational pressure test 6 500 3.000 16 288 96 1.728 0 472,8 5.200,8 18
Ultimate load factor 
pressure test 6 500 3.000 8 144 48 864 0 386,4 4.250,4 18
Long range Rx/Tx tests 2.498 22.482 48 864 432 7.776 0 3.025,8 33.283,8 18
Engine automation test 9 498 4.482 16 288 144 2.592 0 707,4 7.781,4 18
Rocket engine thrust test 9 2.000 18.000 32 576 288 5.184 0 2.318,4 25.502,4 18
DAQ tests 1.500 13.500 36 648 324 5.832 0 1.933,2 21.265,2 18
Engine automation test 9 500 4.500 12 216 108 1.944 0 644,4 7.088,4 18
Rocket engine thrust test 9 1.000 9.000 24 432 216 3.888 0 1.288,8 14.176,8 18
Ami vehicle 
communication tests 6.000 54.000 80 1.440 720 12.960 0 6.696 73.656 18
RCS automation test 9 1.000 9.000 16 288 144 2.592 0 1.159,2 12.751,2 18
RCS thrust test 9 5.000 45.000 64 1.152 576 10.368 0 5.536,8 60.904,8 18
EMC compatibility avionics 
tests 2.000 12.000 40 720 240 4.320 0 1.632 17.952 18
AMi spacecraft systems 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
All ground station stations 6 500 3.000 8 144 48 864 0 386,4 4.250,4 18
AMi-EcoRocket 
compatibility 6 500 3.000 8 144 48 864 0 386,4 4.250,4 18
RF reach environment 
avionics tests 2.000 12.000 40 720 240 4.320 0 1.632 17.952 18
AMi spacecraft systems 6 1.000 6.000 24 432 144 2.592 0 859,2 9.451,2 18
All ground station stations 6 500 3.000 8 144 48 864 0 386,4 4.250,4 18
AMi-EcoRocket 
compatibility 6 500 3.000 8 144 48 864 0 386,4 4.250,4 18
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Temperature tests for all 
systems 3.100 9.300 80 1.440 240 4.320 0 1.362 14.982

18

Mechanical systems high 
temperature 3 800 2.400 16 288 48 864 0 326,4 3.590,4

18
Mechanical systems low 
temperature 3 500 1.500 16 288 48 864 0 236,4 2.600,4 18
Avionics systems high 
temperature 3 800 2.400 16 288 48 864 0 326,4 3.590,4 18
Avionics systems low 
temperature 3 500 1.500 16 288 48 864 0 236,4 2.600,4 18
Heat shield tests 3 500 1.500 16 288 48 864 0 236,4 2.600,4
Mechanical tests 1.500 9.000 116 2.088 696 12.528 0 2.152,8 23.680,8 18
All mechanical 
components 6 1.000 6.000 80 1.440 480 8.640 0 1.464 16.104 18
Avionics systems 6 500 3.000 36 648 216 3.888 0 688,8 7.576,8 18
Software testing 1.500 13.500 136 2.448 1.224 22.032 0 3.553,2 39.085,2 18
Static testing 9 500 4.500 36 648 324 5.832 0 1.033,2 11.365,2 18
Hardware integrated 
testing 9 500 4.500 64 1.152 576 10.368 0 1.486,8 16.354,8 18
Debugging 9 500 4.500 36 648 324 5.832 0 1.033,2 11.365,2 18
WP10 - Machinery 50.000 150.000 96 1.728 288 5.184 200 15.538,4170.922,4 18
Transport vehicles 3 40.000 120.000 32 576 96 1.728 100 12.182,8134.010,8 18
Various shop tools, 
equipment, computers, 
etc

3 10.000 30.000 64 1.152 192 3.456 100 3.355,6 36.911,6
18

WP2 - Product Assurance 0 0 240 4.320 720 12.960 0 1.296 14.256 18
Documents 0 0 240 4.320 720 12.960 0 1.296 14.256 18

Non Conformance 
Reports (NCR) 3 0 0 160 2.880 480 8.640 0 864 9.504

18
Product Assurance (PA) 
plan 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
Safety procedures 3 0 0 32 576 96 1.728 0 172,8 1.900,8 18
WP3 - Management and 
Reporting 0 0 460 8.280 1.380 24.840 0 2.484 27.324 18
Documents 0 0 460 8.280 1.380 24.840 0 2.484 27.324 18
Inventory Record 3 0 0 200 3.600 600 10.800 0 1.080 11.880 18

Work Break down 
Structure (WBS) 3 0 0 160 2.880 480 8.640 0 864 9.504

18
Progress Report 3 0 0 100 1.800 300 5.400 0 540 5.940 18
WP-8 Public Relation 0 0 200 18 600 10.800 300 1.110 12.210 18
Public relation actions 3 0 0 200 18 600 10.800 300 1.110 12.210 18
WP-9 Marketing 0 0 300 5.400 900 16.200 500 1.670 18.370 18
Facility services sales 3 0 0 100 1.800 300 5.400 0 540 5.940 18
Fund raising 3 0 0 200 3.600 600 10.800 500 1.130 12.430 18
TRR - Test Readiness Review 10.000 30.000 948 17.064 2.844 51.192 1.100 8.229,2 90.521,2 18
WP1 - System Engineering 0 0 240 4.320 720 12.960 0 1.296 14.256 18
Documents 0 0 240 4.320 720 12.960 0 1.296 14.256 18
Operations plan and 
procedures 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
Interface control 
document 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
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END OF DOCUMENT

AMi-S equipments Design, 
Development and 
Verification Plan

3 0 0 48 864 144 2.592 0 259,2 2.851,2
18

AMi-S Equipment Test 
Report 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
AMi-S Equipment Design 
Report 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
WP6 - Flight Tests Preparation 5.000 15.000 24 432 72 1.296 100 1.639,6 18.035,6 18

Equipment and launch site 
rental 5.000 15.000 24 432 72 1.296 100 1.639,6 18.035,6

18

Equipments rental (trucks, 
other gear, etc) 3 5.000 15.000 24 432 72 1.296 100 1.639,6 18.035,6

18
WP7 - AMi-S Launch 5.000 15.000 48 864 144 2.592 0 1.759,2 19.351,2 18
Miscelaneous for the AMi-
S launch, excluding the 
expenses listed above

3 5.000 15.000 48 864 144 2.592 0 1.759,2 19.351,2
18

WP2 - Product Assurance 0 0 96 1.728 288 5.184 0 518,4 5.702,4 18
Documents 0 0 96 1.728 288 5.184 0 518,4 5.702,4 18
Non Conformance 
Reports (NCR) 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
AMi-S launch Post-Flight 
Report 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
WP3 - Management and 
Reporting 0 0 120 2.160 360 6.480 0 648 7.128 18
Documents 0 0 120 2.160 360 6.480 0 648 7.128 18
Inventory Record 3 0 0 16 288 48 864 0 86,4 950,4 18

Work Break down 
Structure (WBS) 3 0 0 48 864 144 2.592 0 259,2 2.851,2

18
Review Data Package 3 0 0 24 432 72 1.296 0 129,6 1.425,6 18
Progress Report 3 0 0 32 576 96 1.728 0 172,8 1.900,8 18
WP-8 Public Relation 0 0 120 2.160 360 6.480 300 678 7.458 18
Public relation actions 3 0 0 120 2.160 360 6.480 300 678 7.458 18
WP-9 Marketing 0 0 300 5.400 900 16.200 700 1.690 18.590 18
Launcher sales 3 0 0 100 1.800 300 5.400 200 560 6.160 18
Fund raising 3 0 0 200 3.600 600 10.800 500 1.130 12.430 18
PFR - Post-Test Review 0 0 348 6.264 1.044 18.792 2.500 2.129,2 23.421,2 18
WP-8 Public Relations 0 0 100 1.800 300 5.400 500 590 6.490 18
Public relations actions 3 0 0 100 1.800 300 5.400 500 590 6.490 18
WP-9 Marketing 0 0 200 3.600 600 10.800 2.000 1.280 14.080 18
Launcher sales 3 0 0 100 1.800 300 5.400 1.000 640 7.040 18
Fund raising 3 0 0 100 1.800 300 5.400 1.000 640 7.040 18
WP3 - Management and 
Reporting 0 0 48 864 144 2.592 0 259,2 2.851,2 18
Documents 0 0 48 864 144 2.592 0 259,2 2.851,2 18
Final Report 3 0 0 48 864 144 2.592 0 259,2 2.851,2 18
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