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HOW TO COMPLY 
WITH THE NEW  
MARINE INDUSTRY 
REGULATIONS 
In this white paper, we will discuss 4 ways to meet the modern-day regulations from 
the IMO that the marine industry has to comply with. 

All of these regulations are focused on sustainability 
and how to make the marine industry more environ-
mentally sustainable. We will cover: 

• Marine fuel types in 2020/2021 
• Marine Scrubber solutions 
• Retrofit of marine engines 
• Ballast Water Management (BWM)

The focus on sustainable solutions within the marine 
industry has increased rapidly during recent years, 
especially due to the implementation of several IMO 
(International Maritime Organization) regulations. In 
this whitepaper, we will discuss subjects concerning 
both how to minimize emissions such as sulphur 
oxide and how to minimize biological damage to the 
eco-system created by ballast water. 

Senmatic as a high-quality supplier of sensors within 
the marine industry 
At Senmatic, we have many years of experience in 
delivering high-quality sensors for many different pur-
poses within the marine industry. This means that we 

understand your situation, and we know the specific 
needs and requirements within the complex marine 
industry. We understand the importance of having re-
liable marine approved temperature sensors, because 
any undiscovered issues can lead to downtime, which 
is very costly and inconvenient for the ship owner. 
High-quality sensors help ensure optimal performance 
of the marine engines, no matter, where in the world 
the ship is located, and in any kind of climate. Our 
sensors are made to work in extreme conditions, e.g. 
either in the tropics or in polar regions.  

Senmatic always offers sensors that live up to the 
latest marine standards and classification require-
ments. Our wide range of sensors are used by indu-
stry-leading manufacturers, who only use the best 
high-quality parts, to ensure an industry-leading and 
highly reliable final product. You will always be able 
to find a sensor for your specific needs at Senmatic. 
We offer both standard-made sensors and custom-
ized sensors for our customer’s specific needs and 
working conditions. 

SENSOR
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SENMATIC’S 
 MARINE SENSOR 
CERTIFICATIONS
Senmatic has received the European Union Recognised Organisation (EU RO) Mutual 
Recognition Type Approval Certificate for a wide range of temperature sensors including:  

1.  Resistance Thermometers Type-B, BF, BJ, 
BL, DMH, GW, NS, PMK, PTE, PTL, PTR, S 
and MNS. 

2.  Thermocouples Type- DMK, DML, MK and 
TDMH. 

Because of this certification, Senmatic now offers 
more type classification supported by 12 different 
Marine Classification Societies.   



THE 2020 
 SULPHUR OXIDE 
REGULATION  
On January 1st, 2020, a new regulation from the International Maritime Organization 
(IMO) came into effect, when it comes to the amount of sulphur fuel that is allowed 
to be used globally.  

The restriction limit being put into action in 2020 will 
be 0.5 percent on a global scale. This means that ves-
sel owners have to make a decision whether to install 
a scrubber on their vessels or to employ one of the 
other solutions such as retro fitting or installing new 

machinery, for example a marine scrubber. This dates 
back to when the restriction was firstly introduced on 
January 1. 2012, where the global sulphur fuel limit 
was set to 3.5 percent. 
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THE 5  
MOST  RELEVANT 
 MARINE FUEL TYPES 
 
On January 1st, 2020, a new regulation from the International Maritime Organization 
(IMO) on the amount of Sulphur fuel allowed in global shipping entered into force, in-
troducing a restriction limit of 0.5 percent. Here is an overview of the five most relevant 
marine fuel types right now. 

Monitoring marine fuel through sensors 
Regardless of the type of marine fuel, it must be con-
trolled and maintained by sensors to ensure 
stable operations and discovering potential break-
down warnings and issues as early as possible. Doing 
so can also prevent or reduce the amount of down-
time that a ship is incapable of operating. In this way, 
Senmatic’s high-quality sensors provide operation 
reliability and reduce lost working time.

Sensors from Senmatic can both monitor tempera-
ture in exhaust gas, water cooling and all types of oil. 
For this type of monitoring, our sensor Type B, Type 
S, Type PMK and Type MK are used, and they can be 
used for all the following types of fuel..  

1. LNG – Liquid natural gas 
Liquid natural gas seems in many ways as a great 
choice when it comes to choosing a low Sulphur fuel, 
as it is below the regulatory limit and consists of 
clean burning properties. However, it can be both a 
difficult and expensive choice for many ship opera-
tors.

Some of the factors playing a role here, is the cost 
of a retrofit to make the vessel able to run on the 
liquid natural gas and the tedious transportation and 
storage of the liquid natural gas, both on shore and 
onboard the ship. This type of fuel definitely has great 

potential and with the current developments in the 
industry, more ships are likely to start using liquid 
natural gas as fuel, but it will most likely take years 
before it becomes the mainstream.

LNG is stored in bullet tanks and because LNG 
consists of natural gas that is cooled down to -162 
degrees Celsius, which makes it 1/600 of its natural 
volume, it is very important that a consistent tempe-
rature is kept. If not, the LNG can expand and create 
an explosion because of the pressure in the bullet 
tank. 

For monitoring this temperature range, the Senmatic 
sensor Type NS are used. The type NS has the advan-
tages of being a roll-up threaded thermometer that 
can fit in places such as tanks or pipeline systems.

2. Heavy fuel oil – with a max sulphur emis-
sion of 3.50 % 
Heavy Fuel Oil (often referred to as HFO) is used by 
most of the ships in service today. Heavy fuel has its 
advantages in the way that it is relatively inexpen-
sive. In fact, it is typically 30% cheaper than distillate 
fuels such as marine diesel oil or marine gas oil.
One of the downsides to this product is its high emis-
sion of Sulphur oxide, which has a serious environ-
mental impact and can be harmful to people working 
and living near ports. Because of this, the Internatio-
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nal Maritime Organization (IMO) created the regula-
tion, limiting the Sulphur emissions to 3.5% in 2012 
and 0.5% by 2020. This, however, does not mean that 
heavy fuel oil is a thing of the past just yet. By instal-
ling a marine scrubber, which cleans the exhaust gas 
and limits the Sulphur oxide emission, it is possible to 
continue using heavy fuel oil.  

3. Very-low sulphur fuel – with a max sul-
phur emission of 0.50 % 
The very-low Sulphur fuel, which is also often referred 
to as Marine Diesel Oil (MDO) is actually made from 
leftover fuel from refineries, using their residues. This 
is done by blending suitable residual products with a 
low Sulphur distillates option, which makes it possible 
to create a high-quality type of fuel.

These fuel types meet the IMO Sulphur cap limit of 
0.5%, because they can contain up to 40% of residue 
product. Even though this in many ways is a great 
solution, it does come with the disadvantages of po-
tentially being sensitive when mixed with other fuels 
on board of a ship and the risk of instability.

4. Ultra-low sulphur fuel – with a max sul-
phur emission of 0,10 %
The ultra-low Sulphur fuel, which is often referred 
to as Marine Gas Oil (MGO) can in part be considered 
a new range fuel in the marine industry. This range 

includes different types of fuels that consist of neat 
distillates, which have been through a refining pro-
cess. Some marine gas oils consist of hybrids, being 
gas oil blended with a residual oil.
Even though this range of fuel is in many ways a 
great option, it does have a few disadvantages. 
These, among others, consist of uncertainty about the 
stability of the fuel, the need for special management 
because of the low viscosity levels and the uncertain-
ty about the contamination and the compatibility. At 
the same time, this fuel option will come at a relative-
ly high price, because of the potentially high demand 
for it.

5. Biofuels  
Biofuels refer to fuels made from biomass sources. 
The good thing about these solutions is that they are 
completely Sulphur free and made from renewable 
sources. The bad thing is, that some of these fuels 
contain properties that can be highly problematic for 
marine use, such as the high potential of microbial 
growth. Furthermore, these types of fuels are – for 
now – far too expensive to most to be a preferred fuel 
type. 

Today, these fuel types are mainly used in a blend 
with other fuel types to be able to lower the collective 
amount of Sulphur.
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MARINE SCRUBBER  
– HOW MARINE SCRUBBERS 
EFFICIENTLY REDUCE SULPHUR 
OXIDE EMISSIONS 
 
How Senmatic’s sensors can ensure stable marine scrubber operations   

 What is a marine scrubber?  
Marine scrubbers, also called Exhaust Gas Cleaning 
systems (ESGS), are used to remove any harmful 
parts of exhaust gas in marine engines – such as 
sulphur oxides (SOx) and nitrogen oxides (NOx). This is 
becoming more and more important, since the marine 
industry has an increasing focus on making shipping 
greener and more sustainable.  

How Senmatic’s sensors can ensure stable operation 
Within the process of removing harmful elements 
from the exhaust gas, Senmatic’s marine approved 
temperature sensors are used by many shipping lines, 
to measure the temperature of the water, which is 

entering or exiting the scrubber. By measuring the 
temperature through high-quality marine approved 
sensors, it is ensured that the scrubber operation 
runs as efficiently and correctly as possible.  

Why scrubbers have been developed 
Scrubbers have been developed to minimize the 
pollution caused by exhaust from marine engines. The 
pollution is harmful to both humans living near ports 
and the environment itself.

The marine industry has seen a great development in 
green initiatives, due to the fact that global shipping 
is one of the most polluting industries. 

A marine scrubber is relatively easy to install, cost effective 
and an environmentally friendly solution to reduce the pollu-
tion emission from ship engines.

– Keld Reimer Hansen, Key Account Manager, Senmatic
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THE DIFFERENT 
TYPES OF MARINE 
SCRUBBERS  
There are different types of marine scrubbers, including wet scrubbers, dry scrubbers 
and hybrid scrubbers. 

Wet scrubbers  
Wet scrubbers are classified as such, because they 
use water in the purification process of exhaust gas, 
in some cases with an alkali added. There are two dif-
ferent types of wet marine scrubbers open loop and 
closed loop scrubbers. 

Open loop scrubber  
The open loop marine scrubber uses the alkalinity 
from seawater for the scrubbing, which helps neu-
tralise the acid. Because of this, it does not need any 
caustic soda or any other alkali, which closed scrub-
bers often need. Open loop scrubbers are often seen 
as the most straightforward scrubbing method. The 
open loop scrubbers can be used in most seas global-
ly, as long as the level of alkalinity is high enough.  

Closed loop scrubber
In contrast to the open loop scrubber, the closed loop 
scrubber works in a continuous loop, where water is 
circulated inside of the scrubber. When the exhaust gas 
has entered the scrubber, it is sprayed with a water 
solution, with added alkali such as caustic soda or mag-

nesium oxide. The sulphur oxide becomes neutralized as 
the exhaust gas reacts to the water and binds like salt.  

Dry scrubbers  
Dry scrubbers use dry reaction material, also called 
sorbent, such as alkaline slurry, as the alkaline scrub-
bing material to remove sulphur dioxide, in contrast 
to wet scrubbers, which uses water in the purifica-
tion process. Dry scrubbers are generally not able to 
remove pollutant on the same level as wet scrubbers. 
Despite this fact, dry scrubbers are better suited for 
some engines that do not have the proper capabilities 
to handle the produced wastewater.  

Hybrid scrubbers  
Hybrid scrubbers are different from the previously 
mentioned wet and dry scrubbers in the way that it is 
a combination of the two and has the flexibility to op-
erate in both open and closed loops. It uses seawater 
to remove the sulphur oxide from the exhaust of the 
engine. This makes it possible for the vessel to work 
in a great variety of waters from low alkaline water, 
such as in ports, to the open ocean.  

The open loop scrubber is often the cheapest solution, while 
it is also an efficient option, which makes it a very popular 
choice among many shipping lines such as Maersk and DFDS.
– Keld Reimer Hansen, Key Account Manager, Senmatic
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RETROFIT
 – REFITTING SHIP ENGINES TO 
RUN ON GREENER FUEL TYPES 

The term Retrofit describes the refit of engines in 
existing ships to run on a different and more 
sustainable fuel type that they currently are, en-
abling them to become more sustainable by lowering 
fuel consumption and emissions of pollutants, such 
as Sulphur oxide. It is becoming more and more inter-
esting for shipowners, because it creates a possibility 
for competing with newly built more eco-friendly 
ships.

Retrofitting is in many ways a task that is anything 
but standard. The refitting depends on many factors 
such as the size of the ship and the current engine. 

How retrofitting can be done  
One example of retrofitting is installing a dual-fuel 
engine that can run on Marine Gas Oil (MGO) or Marine 
Diesel Oil (MDO) and Liquid Natural Gas (LNG), which 
have a low Sulphur emission percentage below the 
regulatory 0.50 % as required by the IMO 2020-regula-
tion.

This option is becoming more and more common and 
attractive to shipping lines, because of the increased 
availability of natural gas worldwide. This type of 
retrofit solution makes it possible to create a dual-fuel 
engine that has the functionality of both being able to 
run on gas and on liquid fuels. 

In this way, retrofit is an alternative to installing a 
marine scrubber, where instead of cleaning the exhaust 
gas from traditional diesel engines, it makes use of 
natural gas of fuel, which in many ways are more en-
vironmentally sustainable than traditional diesel fuel if 
the exhaust gas is not cleaned.

Apart from doing a retrofit, there is also the option of 
installing a brand-new engine. This, however, is often a 
far more expensive solution, especially when comparing 
the benefits of the two solutions.

The advantages of Senmatic sensors in a marine 
engine 
If overheating occurs in an engine, it can have signi-
ficant consequences for both equipment and person-
nel. This is why it is important to discover potential 
overheating or any similar issues as early as possible. 
This is especially important, because ships are sailing 
all over the world and marine operations take place in 
some of the harshest climates from extreme heat to 
extreme coldness. Due to this, it is also important to 
choose a high-quality sensor that can withstand these 
conditions.

Furthermore, the exhaust gas temperature is used to 
regulate the engine, which is part of ensuring the effi-
ciency. For this, our Digital Transmitter Display is used, 

The clear advantage of choosing a dual engine is to be able to 
select the most economical fuel type in different conditions 
and situations.
– Keld Reimer Hansen, Key Account Manager, Senmatic
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which is a solar powered transmitter with dual sensor 
input for high reliability.

Senmatic has an extensive range of sensors for any 
need and is used by industry-leading manufactures 
highly dependent on reliability.

Regardless of the type of engine you are operating, 
retrofit or new, Senmatic has the right solution for you. 
We offer both standard sensors and custom solutions 
made specifically for your needs.

Converting an existing engine has several advantages over 
installing a brand-new engine. It is a more cost-effective 
solution and, especially considering the efficiency level that 
the converted level will be at when the retrofit is done, which 
brings most of the functionality of a new engine

– Keld Reimer Hansen, Key Account Manager, Senmatic
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MONITORING 
BALLAST WATER 
MANAGEMENT   to protect local eco-systems
The International Maritime Organization (IMO) has adopted a convention on control 
and management of ballast water – systems that require reliable sensors. 

To protect local ecosystems from harmful marine organisms and invasive aquatic species distributed globally 
in ballast water, the International Maritime Organization (IMO) adopted the “International Convention for the 
Control and Management of Ship’s Ballast Water and Sediments” in 2004 and The Ballast Water Management 
Convention in 2017. 
Cargo vessels take in fresh or salt water to provide stability and improve maneuverability as cargo loads 
change. Water is often collected in one part of the world and dumped in a different part of the world, posing a 
serious risk of introducing harmful marine organisms and species to other local ecosystems.

The Ballast Water Management (BWM) Convention
The BWM Convention applies to new and existing ships designed to carry ballast water of 400 gross tonnage 
and above. It requires each vessel to hold a valid Certificate, a Ballast Water Management Plan, and a Ballast 
Water Record Book, and includes two regulations defining BWM standards:

 
Part 1: Regulation D-1  
On 8 September 2017, the first of 2 parts within the 
regulation of ballast water management entered 
into force. This means that ships are now required 
to perform the ballast water exchange on open seas 
and is no longer allowed in places such as ports. This 
exchange of ballast water has to be done at least 200 
nautical miles away from the coast and at a place 
with at least 200 meters of water depth.

Part 2: Regulation D-2 
The second part of the ballast water management 
regulation, referred to as D-2, includes the require-
ments of installing ballast water management 
systems on ships. These systems will make sure to 
destroy any biological organisms that could potential-
ly create great harm to a local eco-system, in which 
these biological organisms are not native.
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“New vessels must comply with both D-1 and D-2 from 8 Sep-
tember 2017, whereas existing vessels are only required to 
comply with the D-1 standard at this date. All existing ships 
have to comply with the D-2 standard depending on the ves-
sel’s international oil pollution prevention certificate renewal 
survey and at the latest on 8 September 2014. This means 
that a majority of the ships in service today has had a treat-
ment system installed by that time.

– Keld Reimer Hansen, Key Account Manager, Senmatic
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How ballast water management systems work
The water ballast management system works by removing and destroying the biological organisms that are 
in the ballast water and that can be potentially dangerous, if released in waters, where the organisms are not 
native.

There are different types of ballast water manage-
ment systems available, depending on a range of 
factors such as:

• Space on board for the system
• The budget available for the system
• The resources available for installation and  

operation
• The effectiveness in destroying biological  

organisms

The most common technologies for management of 
ballast water available include:

• Chemical disinfection
• Ultra-violet light treatment
• Heat treatment
• Electric pulse systems
• Magnetic treatment
• Filtration treatment
• Deoxygenation systems
• Acoustic treatment

Often ballast water treatments include at least two of the previously mentioned technologies to make sure 
that the IMO regulations are met. These different types of treatments are divided into stages and often con-
sist of one stage using a physical separation treatment, while the other stage uses a disinfection treatment. 
As mentioned earlier, choosing the right combination of technologies and stages is based on factors such as 
the type of ship, cost limitations and space availability. Such a choice should always be made in collaboration 
with industry professionals, who are able to tailor a system based on the specific needs.

Reliable sensors at intake and outlet  
Monitoring Ballast Water in line with the convention requires reliable sensors, as sensors are used to control 
the temperature dependent processes that destroy unwanted biological organisms. Sensors are typically 
placed in the system’s intake and outlet. 

Senmatic already delivers sensors used for Ballast Water Management Systems. For this type of installations, 
we generally recommend our type B and type S sensors as standard-products. We also customize BWSM sen-
sor solutions to match the exact customer needs. 
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ENSURE RELIABLE 
PERFORMANCE WITH QUALITY 
AND EXPERIENCE 
Senmatic – An experienced and versatile manufacturer of sensors 
No matter if you are looking for a standard sensor solution or a highly custom-made 
solution, Senmatic has the experience and assortment of high-quality sensors to help 
you get the perfect solution with a highly reliable operation and long lifespan.  

If you want to know more, you are always welcome to 
contact us and learn more about, what we can offer 
you! 

PERFECT YOUR  PERFORMANCE WITH EXPERTISE



Address
Industrivej 8, 
5471 Søndersø, Denmark
dk@senmatic.com

Sensors
+45 64 89 22 11
sensorsales@senmatic.com

SENMATIC MAKES 
BOTH STANDARD AND 
CUSTOMIZED MARINE 
APPROVED TEMPERATURE 
SENSORS FOR ALL NEEDS  
 

REACH OUT!  
DO YOU WISH TO LEARN MORE? CONTACT SENMATIC’S EXPERTS TODAY!  


