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Better fuel, 
better performance. 
Better combustion, 
better emissions. 
XBEE: naturally better.



In 2008, the Dutch dredging company Royal Boskalis 
Westminster B.V. looked actively for solutions to reduce 
greenhouse gas emissions: XBEE Enzyme Fuel Technology 
was one of the leading projects.

The company selected the M/V Coastway, a dredger then located 
in Bahrain, to check the capacity of XBEE to reduce the polluting 
gas emissions. The reference test was carried out on July 19, 
2008, and the comparative measurement on December 15, after 
almost four months of treatment with XBEE.

The trailing suction hopper dredger is equipped with two Wärtsilä 
engines, model W6L32B, and the test has been made on the 
starboard engine developing a power of 2,760 kW.

Context
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1  |  IMO E2 test cycle

The International Maritime Organization has developed several 
test cycles to compare technologies. In the case of the M/V 
Coastway, Boskalis selected the E2 test cycle. Gas emissions 
have been measured by the accredited laboratory Envirotech 
Consultancy W.L.L.

This test cycle applies to propeller-law-operated main and 
auxiliary engines, and details a measurement program and 
weighing factor when analyzing the final results:

2  |  Measured parameters

Envirotech Consultancy have measured the main green house 
gases. Boskalis engineers monitored and collected all date 
related to fuel consumption:
 Power (% and kW)
 Specific fuel consumption (g/kWh)
 O2 (%)
 CO (g/kWh)
 CO2 (g/kWh)
 NOx (g/kWh)
 SO2 (g/kWh)

Data

Test cycle E2

Power 100% 75% 50% 25%

Weighing factor 0.2 0.5 0.15 0.15
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The results analyzed by Boskalis personnel demonstrate how 
significant is the impact of XBEE Enzyme Fuel Technology on 
gas emissions and specific fuel consumption in ships working 
regularly on low loads such as dredgers, tugs, and cable layers.

It is interesting to observe that although the fuel consumption 
of this dredger has been reduced by 9.84% according to the 
E2 test cycle, such ships mostly work on loads ranging from 25 
to 50%.

Taking this into account, the specific fuel consumption is reduced 
by an average of 13.81%.

Results analysis

Without XBEE With XBEE % reduction according 
to E2 test cycle

Fuel 
consumption 254.10 229.10 -9.84%

CO 1.81 0.58 -67.95%

CO2 788.0 716.0 -9.14%

NOx 10.20 7.60 -25.49%

SO2 1.40 1.21 -13.57%
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According to MM. Smits and Meijer at Boskalis:

● “Although the accuracy and repeatability of the performed 
tests is not fully satisfactory, the measurements indicate that 
the fuel additive XBEE affects the engine performance in a 
positive manner.

● The measured reduction of NOx is significant [...]

● The observed reduction in specific fuel consumption is 
questionable due to the accuracy of the measured power, fuel 
rack and fuel pump characteristics. However, the 
measurements also show that more CO2 per MT fuel and less 
CO is produced, which can indicate that the fuel combusts 
more efficiently.”

Interestingly, the authors of the report chose to minimize the 
results by basing their calculation of the break-even point fuel 
price on the lowest reduction of fuel consumption, i.e. 1.4% at 
75% load. Even so, such break-even point is set to about $665 
per ton of fuel considering prices in 2023.

If we take into account the actual reduction of fuel consumption 
by -9.84%, XBEE Enzyme Fuel Technology is completely paid 
when you treat fuel that cost more than $91.4 per ton!

Conclusions

-9.1%

CO2

-9.8%

E3 SFOC

-25.5%

NOx

XBEE Enzyme Fuel Technology is 
global partner with Green Marine 
environmental program and allows 
shipowners to improve the 
performance of their ships on at least 
three key indicators!
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Annex

M/V Coastway 
equipment sheet
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main data

Gross tonnage 5,393

Length overall 97.70 m

Breadth 23.00 m

Moulded depth 7.00 m

Max. draught empty 4.04 m

Max. draught Int. load line 5.72 m

Max. draught dredging load line 6.58 m

Carrying capacity (D.W.) 7,144 t

Hopper capacity 4,906 m3

Suction pipe diameter 1 x 0.90 m

Max. dredging depth 28.00 m

Discharge sytems 4 bottom doors/pump-ashore/
rainbow installation

Sailing speed loaded 12.5 kn

Total installed power 6,365 kW

Sand pump output 1,500 kW

Jet pump output 1,500 kW

Pump ashore output 2,760 kW

Propulsion power sailing 4,000 kW

Bow thruster 500 kW

equipment
sheet
Coastway
trailing suction hopper dredger

Construction/Classification

Built by Merwede Shipyard

Year of construction 2002

Classification B.V. I X HULL X MACH X AUT-UMS 
Hopper Dredger
Dredging within 15 miles from shore or 
within 20 miles from port
Dredging over 15 miles from shore with 
H.S. <= 2.5 m
Unrestricted Navigation

features

Shallow draught and large loading capacity.

Desalination installation.
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Royal Boskalis Westminster N.V.
PO Box 43  
3350 AA Papendrecht 
The Netherlands

T +31 78 69 69 000
F +31 78 69 69 555

royal@boskalis.com 
www.boskalis.com

Side view

Top view deck level

Coastway
trailing suction hopper dredger
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DISCLAIMER: 
This document contains proprietary, 
business-confidential and/or privileged 
material and may be protected by copyright 
law. If you are not the intended recipient of 
this document, be aware that any use, 
review, retransmission, distribution, 
reproduction or any action taken in reliance 
upon this document is strictly prohibited. If 
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computers.
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