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EMISSIONS:
Emissions to the external environment can be divided mainly into emissions to air and to sea.
Emissions to the sea:
Emissions to the sea are primarily related to "consumption" of antifouling as well as leaks or
spill that may occur during loading/unloading, breakdowns etc. etc.
Emissions to air:
Emissions to air will primarily be related to the combustion of bunker oil and gas. Important
parameters when it comes to measuring emissions to air are CO2, NOx, SOx and particles.
Although the company is working to focus on reducing emissions to both air and water, it is
mainly emissions to air that make up the main focus.
This has two main reasons:
1.The total environmental impact due to emissions to air is assumed to be much greater than
the environmental impact due to discharges to the sea. The company's vessels make use of
environmentally friendly antifouling and have mainly 5-year intervals for their renewal.
Strict (and effective) routines are used when handling loading and unloading to avoid spillage.
None of the vessels operate in such a way that one gets into the issues of ballast water
handling.
2. Furthermore, there is a close correlation between emissions to air and fuel consumption.
An efficient vessel that uses little fuel will thus also have lower emissions to air.
Reduction of emissions as a result of a reduction in fuel consumption also has a financial
gain.
The company's vessels use only Marine Gas Oil, which is the highest quality of bunker oil the
marine market. In addition two vessels are fuelled on LNG.
Facts about emissions to air:
CO2:
Carbon dioxide is formed by the combustion of fossil fuels / all organic
materials, also LNG.
Emissions of CO2 are therefore directly related to bunker consumption and thus become
lower the more energy efficient the vessels operate.
Both technical and operational factors can affect CO2 emissions.
Technical factors can be hull shape, propulsion machinery, various technical solutions, etc.
Operational factors can be speed, utilization rate, route planning, etc.
CO2 emissions contribute to increased nutritional growth (green plants) and an increased
greenhouse effect due to long-term shelf life in the atmosphere. Carbon dioxide is also
absorbed into the oceans and results in ocean acidification.

NOx:
Nitric oxide is formed as a reaction between oxygen and nitrogen at high temperatures, for
example, in an internal combustion engine. The gas dissolves easily in water and then the
Nitric acid is formed, which in this context, is a contributor to acid rain.
NOx emissions from internal combustion engines depend on both operational and structural
conditions. Particularly, conditions such as speed, injection time and combustion air
temperature can affect the NOx formation.
Changes in fuel composition (eg nitrogen content) and fuel choices (diesel, or gas) may also
affect NOx emissions. Furthermore, there are also cleaning techniques that can lead to a
significant reduction of NOx emissions. SCR (Catalyst-based) purification plant is an
example of this.
NOx emissions contribute both to the formation of acid rain and to ground-level ozone, which
has negative effects on both vegetation and human health.
SOx:
Sulfur Oxides are formed by combustion of sulfur-containing fuel. The gas
reacts with oxygen and is readily soluble in water. This means that sulfur oxide can
cause unwanted health effects, as well as reduced water quality in the form of acidification.
The amount of SOx in the exhaust gases is directly dependent on the sulfur content of the
fuel. Emissions of SOx can additionally be reduced by the treatment of exhaust.
SOs emissions contribute to the formation of acid rain.
Particles:
In addition to the above, particles / particulate matter are also released as part of the emissions
to air. Particle emissions are a common term for by-products of combustion and are a major
health and environmental concern in many parts of the world. The term includes the discharge
of a whole group of hazardous exhaust particles in the form of soot and residues of unburned
fuel and lubricating oil.
Sometimes particle emissions are visible in the form of soot or smoke, because the particles
are so large. However, most particulate emissions are not visible, which makes them even
more dangerous because people do not realize that emissions are taking place. Small particles
are also more dangerous because they have less chance of being trapped in mucous
membranes of the nose and throat in humans and animals.
A number of respiratory problems, including asthma and cancer, are associated with particle
emission exposure. The heart muscle and blood vessels can also be damaged by particles if
they enter the bloodstream through the lungs, and can again cause extensive medical
problems.
The climate as a whole can be greatly affected by such emissions both locally and globally.
We measure particle emissions in PM10 (number of particles / Particular Matter) with a size
of less than 10 µm.
We calculate the emission according to the following factor: PM10: 0.001 kg / kg fuel (MGO)

ENVIRONMENTAL REPORT
Simon Møkster Shipping AS was the technical and operational Manager for a fleet concisting
of totally 22 vessels in 2018. This was divided in the following 3 segments:
Segment 1 – PSV vessels: (13 vessels):
Stril Neptun
Stril Myster
Stril Pioner
Strilmøy
Stril Odin
Stril Mermaid
Stril Orion
Stril Luna
Stril Polar
Brage Supplier
Brage Trader
Stril Barents
Stril Mar

Stril Luna

Segment 2 – Emergency response vessels/ERRV (5
vessels):
Strilborg
Stril Herkules
Stril Merkur
Stril Poseidon
Stril Mariner

Stril Poseidon

Segment 3 – Special tonnage (4 vessels):
Stril Explorer
Stril Server
Elektron
Elektron 2

Stril Server

Consumption and emissions 2018
The bunker consumption in 2018 is somewhat above the figures from 2017. Consumption of
LNG has been reduced compared with the year before when only 1 of 2 LNG powered vessels
have been in operation for the whole year.
Overall, the fleet's total energy consumption is virtually unchanged compared to 2017.
Bunkers (MGO):
The fleet's total bunker consumption (MGO) increased by 3.9%.
The fleet's total LNG consumption fell by about 40% due to lay-up of the vessel Stril Pioner
throughout the year.
If one looks at the consumption of fuel converted into energy equivalents, a decrease of about
0.75% for the overall fleet is noted.
Emissions:
Emissions of CO2, SO2 and particulate matter largely follow the reduction in ordinary
bunkers (MGO).
Emissions of NOx are reduced by about 1.8% compared with the previous year. This is due to
phasing out of old tonnage and increased use of NOx catalysts (SCR purification plant).
The table below shows consumption and emissions in 2018.
Own curves and tables showing consumption and the different emission areas is described
later in this report.

CONSUMPTION / EMMISSION 2018 (Figures from 2017):
Bunker (MGO):
LNG:
Energy equivalents:

30 573 ton (29 442 ton)
1 888 ton (3 178 ton)
391 GWh (393 GWh)

CO2:
NOx:
SOx :
Particles (tonn)

100 888 ton (102 038 ton)
885,9 ton (908,4 ton)
36,2 ton (35,2 ton)
45,9 ton (34,8 ton)

Table 1 Consumption end emmissions 2018 (2017).

Historical development of the Energy consumption
Consumption of fuel increased significantly in the period from 2001 to 2012.
This is due to a large growth in the fleet as well as the replacement of older and smaller
vessels to newer, larger and more advanced vessels. This growth continued until the
company's newest ship was delivered in 2016. The fuel consumption has then been greatly
reduced in the following years. This is due not only to downturns in the industry and lay-up of
vessels, but also to the company's major efforts to reduce fuel consumption through the
fuelRACE campaign, that started in 2014.

Table 2: Bunker (MGO & LNG ) Consumption (2001-2018)

Table 3: Energy Equivalents (GWh) (2001-2018)

Figures for the last 5 year period:

Table 4 & 5: Bunker Consumption and Energy equivalents (2014-2018)

As can be seen from the figures above, the consumption in 2018 was about the same level as
in 2009. Looking at the company's last 5 year period (2014-2018) there has been a steady
decline throughout the period for both bunker consumption (-29,2%) and energy consumption
(-28,3%).

The FuelRACE campaign
This campaign was started in 2014 to increase the focus on the individual vessel's
specific consumption and thus also the emission pattern.
The campaign is designed as a competition where the vessels compete against themselves.
Based on previous years' consumption, a baseline value was established for each vessel that
the individual vessels would then improve. The vessel that improves their baseline compared
to the previous years figure wins the competition.
The competition has led to a significant reduction in the company's fuel consumption.
The target figure shows the vessels' average daily consumption over time. This target number
is activity adjusted so that the figures are relatively unaffected by changes in the activity level.

Table 6 FuelRACE. Monthly figures from 2014-2018.

The average baseline for the fleet in total has been reduced from 6,595m3/day to 5,229
m3/day. This equals a reduction of about 21%. The results are quite impressive and is
prooving that hard work and a strong effort to improve, really pays off.

Emissions from the fleet
Emmissions are divided into the following categories:

CO2 emmissions:

Table 7 & 8: CO2 Emissions

Emissions of CO2 follows directly the overall fuel consumption (MGO and LNG).
As the figure is showing, there has been a significant increase in CO2 emissions compared
with the the figures 15 years ago. This off course, is linked to a considerable fleet expansion
in the same period.
The only way to reduce CO2 emissions is to reduce the overall fuel consumption!
The contributors to the fuel figures / the CO2 emmissions can be divided into 3 main
elements:
1. The vessel's design and equipment, including machinery and propulsion propellers.
2. Use of the vessel. This is a combination of how the customer utilizes the vessel (planning,
loading and speed) and the crew's handling of the vessel.
3. Other moments such as use of shore power when the vessel is at the offshore base.

Good planning is a key
factor to succed with
fuel redcutions.

Emmissions of NOx og SOx:

Table: NOx & SOx emmissions (2001-2018)

Emissions of NOx and SOx does not directly follow the consumption of fuel in the same
manner as the CO2.
The NOx emissions depend on other factors and measures such as engine technology, catalyst
systems and, not least, the use of LNG contributes to significant reductions in NOx emissions.

SOx emissions are largely dependent on the sulfur content of the fuel. For vessels operating
on heavy oil, scrubbers may be installed to take down sulfur emissions. This is not applicable
to the company's fleet, since the vessels only use low-sulfur diesel (MGO).

Stril Barents, «Powered by LNG», Photo: Harald M Valderhaug.

Nox emissions related to energy equivalents and bunkers:
Emissions of NOx per traded energy have been significantly reduced in recent years. This is
due to a large number of measures.
New regulations from the IMO and not least the incentives that the NOx Fund has contributed
to in recent years have been important contributors in this context.
However, Simon Møkster Shipping has focused on NOx reductions further back in time.
Already in the late 1990s, conscious choices were made by using engines with low NOx
emissions on all new buildings. The company's first NOx catalyst was put into operation on
Stril Poseidon already in 2003. Motors on a number of vessels have been rebuilt and engines
with low NOx emissions have been chosen, often in combination with SCR Catalyst system,
on most newbuildings.
This work has resulted in the fleet's total NOx emissions not having increased significantly
despite a substantial fleet expansion. Looking at NOx emissions related to energy turnover,
NOx emissions are in fact halved over the period.
In 2009, the company introduced a goal of falling below 7.0 kg NOx / GWh, something
which was succeeded already in 2012. A further reduction can be expected based on new
tonnage entering and phasing out older vessels.
The tables below show NOx emissions related to the amount of energy. (kg NOx / GWh
energy equivalent) and NOx emissions compared to bunker consumption over time.

Table 10: NOx emmissions related to Energy equivalents (2001-2018)

Table 11: NOx emmissions related to Bunker (MGO) consumption. (2001-2018)

Particles:
Particles are calculated base don the fuel figures of the fleet. Hence, develop of this
emmission type is following the total fuel consumption of the fleet.

Table 12: Emissions of Particles (PM10) (2001-2018)

PLANS FOR 2019
2019 will be an exciting year for Simon Møkster Shipping. Already in January, 2 important
projects have been launched, that will result in reduced consumption and emissions.
Stril Barents will be equipped with an advanced Energy management / Battery system during
the summer. Shore power connection will be installed already in January.
Stril Luna will be equipped with shore power connection during the first quarter of the year.
Shore power connection will allow the vessels to connect to the shore power supply on the
logistics bases. This allows engines to be stopped, again resulting in fuelsavings and off
course also large emission reductions.
An Energy Management / Battery system can be used both as a reserve power and to smooth
out loads (take "load peaks"). This will enable the vessel to have fewer engines running online compared to existing routines.
This in turn means reduced fuel and maintenance costs and, not least, significant emission
reductions.
Tasta, january 2019
Tom Karlsen
Technical Manager
Simon Møkster Shipping AS
Assumptions and calculation factors:
Emmission

Factor (kg/kg fuel)

CO2

3,17

NOx

*

Sox

0,002-0,001038

PM10

0,001

Comments:
Identical for all MGO fuelled vessels. Factor for LNG: 2,74 kg/ kg LNG.
* Faktor varies form vessel to vessel, based on emmission measurements or EIAPP certificates.
Based on annual figures from the norwegian governmental statistics organization (SSB) LNG: 0 SOx.
PM10 = number of particles (Particular Matter) with a size of less then 10 µm.

Energiequivalents: 1 kg MGO fuel = 43,1 kWh, 1kg LNG fuel = 46,7 kWh

Stril Mar, delivered 2016.

Please visit our webpage: www.mokster.no

