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#energy #efficiency #projects

#EEXI #CII #FUELEU

#2026 #modern #shipyard 

#RealAction #Futureflexible

For Inspiration, 
please find in this folder a selection of 

Energy Saving Initiatives



Climate change is one of 
the biggest sustainability 
challenges of our time.
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At FAYARD we have a strong focus on supporting 
customers regarding the CII and the EEXI 
improvements, and in optimizing the ships in  
operations by incremental retrofits .

With Green House Gas emission costs on the rise, 
the economics of Energy Saving Devices (ESDs)are 
shifting. 
ESDs offer a compelling route to lower OPEX, 
reduce emissions liability, and future-proof fleets.

We are thrilled to work together and to help our 

customers become more efficient while reducing 

the vesselsȭ environmental footprint .



FUELEU MARITIME
From 1. January 2025, Ships above 5,000GT transporting Cargo or 
Passengers for commercial purposes in the EU/EEA(ex Norway and Iceland) 
are required to meet annual Well-to-Wake Green House Gas (GHG) 
emission intensity requirements.
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%5ȭÓ FuelEUMaritime 
requirements to the reduction 
of the 2020 avg. GHG intensity 
2%from 2025 to 2029.
6% from 2030 to 2034, and  
accelerate from 2035 to
80% reduction in 2050

Note the rewarding factors:

- Use of Shore Power**

- Use of certain renewable fuels

- Use of Wind Assisted Propulsion System (WAPS)

Cost effective saving 
potentials:
- LNG and Bio-LNG offers 

lower GHG Intensity than 
required until 2035

- Energy-Efficiency measures
- Wind assisted propulsion 

(WAPS)
- Shore Power when possible
- Compliance pooling

X Reward
GHG

Intensity*

Total GHG emissions (tCO2eq)

Total energy from Fuels + Total Shore power + Reward
Wind
1%, 3%, 5%

Renewable fuel
Non-Biological origin
from 2033

=

* The GHG intensity applies to 
- 100% of energy used on voyages and Port Calls within the EU/EEA 
- 50% used on voyages to or from ports in the outermost regions of an EU/EEA member state
- 50% used on voyages into or out of the EU/EEA.

** At FAYARD, we can provide shore power to nearly all requirements. Our Shore Connections converts power from the
grid to your needs. 
60%+ of the electrical grid power in Denmark is generated from Wind and Sun. 
When you demand 100% renewable power in the shore connection, we can still deliver.



CII - an ongoing effort !
Continuously lowering the Emissions on the road towards Zero Emissions

4

Actions:
Å Shaft Limitations 
Å Engine Power Limitations
Å Install Energy Saving Devices 
Å Convert to Low Carbon Fuel
Å Increase vessel capacity
Å !ÎÄ ÍÁÎÙ ÍÏÒÅȣ

Carbon Intensity Indicator (CII) 2023 -> 2030 (IMO)
The CIIrequirements is in force for all Cargo, RoPaxand Cruise vessels 
above 5,000 GT and trading internationally.The Carbon Intensity 
Indicator (CII) is a measure of how efficiently a ship can transport goods or 
passengers and is given in grams of CO2 emitted per cargo-carrying 
capacity and nautical mile, based on reported IMO DCS data.

The CIIaddresses the actual emissions in operation. 

)-/ȭÓ ÔÁÒÇÅÔ ÆÏÒ 2026is a 11% reduction
ÏÆ ÖÅÓÓÅÌÓȭ #/Τ ÅÍÉÓÓÉÏÎ

CII  =
Annual Fuel Consumption * CO2 Factor * Correction Factors 

Annual Distance Travelled * DWT or GT 



Innovative Solutions & 
Incremental Improvements
for reducing emission to air by less consumption
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Energy Saving Devices (ESD)

Find the right solution to stay 
compliant and efficient.
Our examples on the following pages are
- available to all
- have low OPEX 
- fast to implement



ENERGY
SAVING
DEVICE
COMBINATIONS
ARE SETTING 
SAILS FOR THE 
FUTURE
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HYBRID ACTIONS ALLOWING 
UP TO 58% REDUCTIONS IN CO2 
EMISSION:

- WIND ASSISTED 
PROPULSION SYSTEM

- HYBRID BATTERY SOLUTION

- ON-SHORE POWER ABILITY

- BIOFUEL TESTED AND 
COMPLIANT

- FUEL OPTIMIZATION

- DC-LINK HYBRID SYSTEM

- DUAL FUEL ENGINE, 
METHANOL/MGO

- NOISE REDUCTION 
OPTIMIZATION

- SPEED OPTIMIZATION (JIT)



REDUCING 
OVERALL
EMISSIONS
BY COMBINED 
UPGRADES:

INCREASED 
CONTAINER 
CAPACITY & 
CHANGE OF 
PROPELLER
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6%33%,ȭ3 
OVERALL
EMISSIONS
REDUCED:
INCREASED 
CONTAINER 
CAPACITY & 
EVEN MORE 
EFFICIENT 
PROPELLER
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REDUCE
EMISSIONS
OPTIMIZING THE 
HULL FRICTION 
AND THE
HYDRODYNAMICS
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Silicone Antifouling
ÁReducing resistance on the hull creates significant 

savings of fuel

ÁFAYARD meets the higher applying demands this 
paint system requires:

-Special equipment needed, including heated
sprayers

-Special processes needed with high level of
documentation and accuracy

ÁLatest projects are made with HempadurX7 & X8
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Clean Hull = Less Emission



FACILITIES 
AVAILABLE FOR 
APPLYING 
SILICONE-
ANTIFOULING 
THROUGHOUT THE 
YEAR
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REDUCE
EMISSIONS
BY HYDRO-
DYNAMIC 
OPTIMIZATION
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REDUCE
EMISSIONS
BY HYDRO-
DYNAMIC 
OPTIMIZATION
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MANY OPTIONS AVAILABLE:

- CONE/BULB

- CAP

- PRE-SWIRL STATOR

- FOILS

- NOZZLES

- TUNNEL THRUSTER GRITS

- AIR LUBRICATION

- !.$ -!.9 -/2%ȣ



REDUCE
EMISSIONS
BY HYDRO-
DYNAMIC 
OPTIMIZATION:
ELOGRIDS
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Reduces fuel consumption about
2 %, which leads to about 0.5 t of 
fuel saved per day equal to app. 
1.5 t less CO2emissions per day 
per ferry according to Viking Line / 
ELOMATIC



REDUCE
EMISSIONS
BY SUPPRESSING 
THRUSTER 
TUNNEL DRAG.
ONE EXAMPLE 
FOR YOUR 
INSPIRATION
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DNV AND FINCANTIERIARE 
DEVELOPING A HYDRO-
DYNAMICALLY EFFECTIVE 
SOLUTION NOW AVAILABLE FOR 
THE MARKET.

&).#!.4)%2)ȭ3PATENT-PENDING 
SOLUTION CONSISTS OF A 
SPECIALLY DESIGNED GRID AND A 
HINGED, SLOTTED DEFLECTOR 
COVERING THE FORWARD 
PORTION OF THE TUNNEL. Link: Suppressing thruster tunnel drag to conserve energy (dnv.com)

https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua
https://www.dnv.com/expert-story/maritime-impact/suppressing-thruster-tunnel-drag-to-save-energy-and-costs/?utm_campaign=MA_24Q1_GLOB_ART_Cru_527_Efficiency%20gains%20from%20hull%20optimization&utm_medium=email&utm_source=Eloqua


REDUCING
EMISSIONS BY 
CHANGING THE 
PROPELLER. 
THE RIGHT, AND CLEAN, 
PROPELLER LOWERS THE 
FUEL CONSUMPTION 
SIGNIFICANTLY
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REDUCE
EMISSIONS BY
CHANGE OF 
PROPELLERS
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WIND
ASSISTED
PROPULSION
SYSTEMS
REDUCE FUEL 
CONSUMPTIONS

-ROTOR

-KITE

-RIGID SAIL

-SUCTION WING

-ȣ
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A WIND SHIELD 
MAY REDUCE 
THE FUEL 
CONSUMPTION
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FOR INSPIRATION ONLY.

CONSTRUCTION AND 
INSTALLATION CARRIED 
OUT BY HAPAG LLOYD
IN ASIA



REDUCE
EMISSIONS
BY
AIR 
LUBRICATION
SYSTEM
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REDUCE
EMISSIONS
BY USE OF
SHAFT 
GENERATOR(S)
AND ENERGY 
STORAGE 
SYSTEM(ESS)
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JUMBOIZATION:
IMPROVING
THE PROFIT-
ABILITY AND CII 
BY INCREASING 
4(% 6%33%,ȭ3 
CAPACITY
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REDUCE  EMISSIONS
BY RECOVERY OF 
HEAT IN THE 
EXHAUST AND 
SPARE RUNNING AN 
AUXILIARY ENGINE
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From waste heat to added value
Retrofitting the onboard boiler solution 
with boiler technology that recovers 
waste heat from the main and auxiliary 
engines offers an emission reduction 
potential.
Potential is reductions up to 14% on 
energy use and carbon emissions
(Source: Alfa Laval)



REDUCE EMISSIONS
BY RECOVERY OF 
HEAT FROM THE 
EXHAUST AND/OR HT
WATER, AND
USE IT FOR COOLING 
OF THE 
ACCOMMODATION
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"Ù ÒÅÃÙÃÌÉÎÇ ÔÈÅ ÓÈÉÐȭÓ ÔÈÅÒÍÁÌ ×ÁÓÔÅ 
energy and utilizing it for heat-driven 
ÃÏÏÌÉÎÇȟ ÔÈÅ ÓÈÉÐȭÓ ÁÍÏÕÎÔ ÏÆ ÆÕÅÌ 
generated electricity used for cooling
can be reduced by over 90%.

The COOL4SEA technology utilizes the 
ÓÈÉÐȭÓ ×ÁÓÔÅ ÈÅÁÔ ÆÏÒ ÃÏÏÌÉÎÇ ÏÆ #ÒÅ× 
Quarters, Service Areas,  Energy Storage 
System etc.
The technology is based on the unique 
and patented Ȱ!ÃÔÉÖÅ 3ÐÒÁÙ !ÂÓÏÒÐÔÉÏÎȱ
cooling and developed specifically for use 
on ships.
The technology is 100% automaticand 
adapts to variations in the temperatures 
and flows.
- Water is used as refrigerant. 
- No additives.
- High operational reliability
- Practically no maintenance.
The only essential requirement is simply 
ÔÈÁÔ ÔÈÅ ÔÅÃÈÎÏÌÏÇÙȭÓ ËÅÙ ÐÒÏÃÅÓÓÅÓ ÃÁÎ 
be connected to three external circuits.



Control your consumption
#ÏÎÔÒÏÌÌÉÎÇ ÏÆ ÅȢÇȢ ÃÏÏÌÉÎÇ ÐÕÍÐÓ Ⱦ ÖÅÎÔÉÌÁÔÉÏÎ ÆÁÎÓȭ ÓÐÅÅÄ 
etc. using e.g. actual monitored temperatures, pressure, 
torque, volume or ...

Actual demand operation versus on/off approach

- Less fuel consumption causes less GHG.

- Less wear and tear.

- Less noise onboard.

FAYARD has installed several solutions for this purpose, all 
having a short return on investment for the Owner, and
at FAYARD, we use flow control ourselves in our Dry Docks 
for filling and emptying. 

Saving potential is related to specific vessel and its major 
operational area. 

Roughly the average saving potential is app. 300t CO2 per 
vessel per year. 
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REDUCE
EMISSIONS BY

CONTROLING OF 
CONSUMERS 



LED Lights
ÁReplacing the lights onboard with low energy 

consumers as e.g., LED lamps not reduces the power 
consumption reflecting lower GHG emissions

ÁLED lamps also reflect lower heat generation and by 
such reduces the HVAC requirement.

ÁRelevant for especially Cruise, Ferries, PCTC 
vehichlescarriers, RoRovessels etc.
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REDUCE
EMISSIONS BY

RIGHT 
CONSUMERS 



REDUCE
EMISSIONS
USING THE SUN
FOR ASSISTED
POWER-
GENERATION
IS POSSIBLE
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Solar panels on the car carrier Emerald Ace. 
The 768 panels can generate about 160 kw, 
and the lithium-ion battery can store 2.2 
megawatts per hour. 
The electricity to be used for air conditioning 
and illumination when the ship is at anchor.
(Mitsui O.S.K. Lines Ltd., Mitsubishi Heavy 
Industries Ltd. and Panasonic Corp) 

NOTE: FAYARD has yet not carried out any 
solar panel installations, though technology is 
available, and we are preprepared.



Emission to Air reductions
NEXT is NOx-Limitation

#NOx 
#SCR Catalysator
#DPF Particle filters

Selected Case Stories
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Competent and Efficient SCR Retrofits at 
FAYARD:
Á 12 SCR Retrofits at FAYARD

ÁTreating total MW of engine emissions:      60 MW

ÁRange of SCR systems retrofitted: 4.5MW -30MW

ÁMost SCRs in one vessel:                                     4 pcs

ÁFastest SCR retrofit:                                             4 days

ÁAverage of all 12 SCR retrofits:                       10 days
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Selective  Catalytic  Reduction  (SCR)
Emissions of nitrogen oxides (NOx) from diesel engines affect air 
quality. For ships trading in the North Sea and the Baltic Sea ECA 
areas the tier III requirements apply for marine diesel engines with 
an output of 130 kW or higher for ships constructed on or after the 
1 January 2021 as well as for new engines installed in all ships on or 
after the 1. January 2021. The requirements further apply to major 
conversions e.g. if the output of the engine is changed outside the 
limits in the NOxapproval or if the fuel injection system is changed. 
Replacement of an engine with an identical engine are exempted 
from the new requirements.
On a diesel vehicle, NOxcan be reduced significantly by means of 
an SCR catalyst, where NOxreacts with ammonia to form nitrogen 
and water. Normally, a NOxreduction level of 85-95% can be 
reached.
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UPGRADING OF 
HOEGHEVI
LNG FSRU FOR 
REDUCED 
EMISSION

UPGRADING 4(% ȱ(/%'( '!..%4ȱ FOR 
HOEGH EVI &/2 4(% ȱ$%543#(% ENERGY 
4%2-).!,ȱȟ BRUNSBÜTTEL (D).

ADDITIONAL TECHNICAL EQUIPMENT IS BEING INSTALLED 
TO ENSURE EVEN BETTER EMISSION PROTECTION. FOR 
EXAMPLE, CATALYTIC CONVERTERS ARE BEING 
RETROFITTED TO FURTHER REDUCE AIR POLLUTANT 
EMISSIONS AND COMPLY WITH THE REQUIREMENTS OF 
THE 44TH FEDERAL EMISSION CONTROL ORDINANCE. THE 
CATALYTIC CONVERTERS NOT ONLY SERVE TO KEEP THE 
AIR CLEAN BUT ALSO CONTRIBUTE TO NOISE REDUCTION. 


