Background
Blue Impact AS is a Norwegian company established on the basis of two international patents within oil spill technology. The company is a spin-off from SINTEF, the largest R&D organization in Norway. The owners of the company
are SINTEF, together with the European Investment Bank. The company was established in 2016 and is presently
funded through investor capital and project funding from Innovation Norway and the Norwegian Research Council.
The company has three employees and is located in Trondheim, Norway.

Through work carried out over a 6 to 7-year period, we are approaching a cost-efficient
and new technology that has the possibility of solving a serious environmental challenge.

Realization of our technology could lead to a significant shift internationally in relation to how we handle oil spills at
sea. Over the next 2 years we plan to commercialize the technology as a solution that is integrated with an Unmanned
Surface Vessel (USV). In 2019 we will start entering the market and expect to be in the market in full scale in 2020.

The oil spill
challenge

Oil spill damages the environment whether you choose one or
the other contingency method. If preparedness fails to protect the shoreline, one is facing major damage, comprehensive work, high clean-up cost and a significant waste problem. The more of the oil that can be prevented from reaching
the shoreline the better for the environment and the less are
the costs of clean-up operation.
Use of traditional mechanical oil spill equipment (booms and
skimmers) has a cost of approximately 2.5 million NOK
(310.000 USD) per ton oil processed, while chemical oil spill
countermeasures costs from 0.5 to 1 million NOK (62.000125.000 USD) per ton processed oil. Our estimates indicate
that we can reduce these costs significantly by use of our
USV-based chemical-free clean-up technology.

The technology:
Chemical-free
dispersion

Our patented technology consists of specially designed jet nozzles supplied with water from a high-pressure pump. By applying
the water jet from these nozzles, we are able to pulverize oil slicks
on the sea surface creating, in principle, the same type of result
as when using chemical dispersant. Natural turbulence causes
the dispersed oil to dilute, thereby minimizing the negative local
effects of the oil while natural occurring bacteria in the water subsequently break down and remove the oil droplets from the surroundings.

Tests
carried out over the latest years indicate that we are able
to disperse most types of oil qualities regardless of how long
time they have been on the sea surface. We crate droplets that
are slightly larger than the droplets created in idealized laboratory tests with chemical dispersants, but still the effect we achieve
with our system seems very promising.

Integrated with
an Unmanned
Surface Vessel (USV)


Our technology is installed on-board an Unmanned Surface
Vessel (USV), with catamaran hull. The present version of the
USV is a near shore and harbor model. It is 18 feet long, 7 feet
wide and with a weight of 1200 kg (2600 pound). The catamaran can operate at a speed of 4-5 knots during work and up
to 15 knots during transfer. The USV conversion system that
is provided by Maritime Robotics may let us use the USV in a
pre-programmed manner. We can also steer the USV manually from the bridge of a mother-vessel through a remote-control system. In a future version we foresee a system with oil
spill tracking and real time spill trajectory modeling. This will
enable a near autonomous solution.

The
next plan is to develop and produce a series of versions
of the system (small, medium, large). These products will be
customized for harbor and coastal conditions, offshore application and ice infested and Arctic conditions. The various
product-versions are based on the same technological principles and building blocks.

Benefits of the technology
Combining the swift and precise operation of USV technology with all the benefits
associated with chemical-free dispersion have a number of benefits:

Increased window
of opportunity

Unlike chemicals, mechanical dispersion can treat emulsified oil with high viscosities, and can be effective for the entire timespan of the clean-up operation.

Improved health,
safety and
environment

By using a USV-solution the operators may stay outside the impact area of the oil slick, thereby reducing
the HES issues imposed on the operators during an oil spill accident.

Swift mobilization
and short
response time

The USV can be deployed either from land, a standby vessel or from helicopter. Once on the water surface the USV can cover approximately 7000 m2 /hour during work and move at a speed of 15 knots between the various patches of oil. The time between refuelling is 6-8 hours and can be increased in future
versions.

Reduced cost
of operation

The cost of operation is reduced by a factor of 5 compared to chemical dispersion from airplane and by
a factor of 10 compared to mechanical clean up

Testing and further development
Over the course of 6 -7 years Blue Impact AS, SINTEF and partners have tested
and verified the technology for chemical-free dispersion in laboratory
- and basin scale in the following projects:

Year

Name

Funded by

2011

Proof-of-principle.

SINTEF.

2013 - 2014

Small scale testing.

FORNY. Norwegian Research Council.

2015 - 2016

Technology development and testing.

NOFO Oil Spill Technology Program.

2017

Technology development/ basin testing.

Petromaks 2. Norwegian Research Council.

2018

Prototype development and verification.

Environmental Technology. Innovation Norway.

The experiments carried out so far have shown that oil disperses under the impact of a properly designed water jet. The
challenge is to maintain large enough impact energy when under operational conditions with waves and currents. This has
been one of our main focus areas during the development of
this technology. We have tested the system against a number of different oil qualities and degrees of weathering and
can conclude that we are able to treat oil qualities that goes
beyond the limit for chemical dispersion. The testing show
that we still have potential for improvements regarding how
the pump-pressure/volume and number and type of nozzles
are combined and expect further improvements in the coming year.
We have been asked if it would be possible to apply a small
volume of dispersants to increase the efficiency further. The
answer is that this is possible, but so far, we have decided to
go for a chemical-free solution. A future solution may include
this as well as other oil spill treatment technologies.
In the future it may also be possible to include an oil drift trajectory model inside the USV conversion system and to combine this with data from oil spill monitoring sensors (air- or
shipborne) to enable a near autonomous solution.

The test schedule in 2018
consist of the following activities:

Trondheim test 1

Test plan
2018

July 2018 – Basic functionality and manoeuvrability

Trondheim test 2
August 2018 – Full system test

Full scale pilot test
October 2018 – Full offshore system test with oil
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