
FCM One

Application
Fuel conditioning is the treatment of fuel oil by a booster 
system to meet the cleanliness, pressure, temperature, 
viscosity and flow rate specified by diesel engine manufacturers. 
These parameters are vital for the engine’s combustion 
performance, which makes securing them an important part 
of both energy efficiency and emissions reduction.

Fuel conditioning today encompasses much more than HFO, 
especially in marine installations. Emissions legislation is 
forcing the use of lighter fuel oils and distillates, while fuel 
prices encourage reliance on residuals. Most vessels now 
work with two or more fuels, which poses operational and 
safety concerns when switching between them.  

Different vessels resolve the challenges differently, with some 
even blending their own fuels on board. So even with the 
same engine specifications, they may place different 
requirements on their booster.

The FCM One fuel conditioning system
The FCM One combines the strengths of Alfa Laval’s original 
Fuel Conditioning Module with a completely new level of 
flexibility. Besides conditioning fuel for an exact match of 
engine specifications, it can be configured to handle multiple 
fuels, produce fuel blends and manage the automatic 
changeover between them. 

The FCM One can thus meet the full range of fuel conditioning 
needs, from the basic to the most advanced. The chosen 
features, including all necessary heating and cooling 
functions, are integrated into a single booster module with 
one controller and a unified algorithm. 

The finished module is built on a compact frame with rear 
connections, complete with piping, valves, cables and 
accessories. A centrally placed cabinet contains the starters 
for all motors, as well as the advanced process controller, 
with an intuitive control panel providing one-button access  
to fuel and changeover functions.

Fuel conditioning system for diesel engines

The FCM One fuel conditioning system.



Standard configuration

At its simplest, the FCM One is a 
two-stage pressurized booster system 
with efficient automation and precise 
viscosity control. Pressure in the 
low pressure stage is maintained at 4 
bar, while the pressure in the high-
pressure stage ranges from 6 to 16 bar 
depending on engine specifications.

•	 Low-pressure	stage

The low-pressure stage includes two 
supply pumps (one operating, one 
standby), an automatic filter, a manual 
bypass filter as backup and a flow trans-
mitter to measure fuel consumption. The 
last part of the low-pressure stage is a 
mixing tank where fresh fuel is mixed 
with hot fuel returning from the engine.

Because fuel consumption changes with 
engine speed, a pressure control valve 
allows fuel to recirculate in the low- pressure 
stage. Should the operating supply 
pump fail, the system will automatically 
switch to the standby pump.

•	 High-pressure	stage

From the mixing tank, the fuel enters the 
high-pressure stage, which includes the 
circulation pumps, fuel heaters and a 
viscosity transducer. To prevent fuel 
starvation at the injectors, the flow rate 
in this stage is always set as a multiple 
of the actual fuel consumption rate. The 
flow rate multiple and the pressure in the 
system are determined by the engine 
manufacturer.

The viscosity sensor measures the 
viscosity of the fuel and sends a signal 
to the controller, where it is compared 
with the viscosity value set by the  
engine manufacturer. Based on the 
viscosity reading, the controller steers 
the heaters to match the viscosity set 
point. 

Pressure in the system is controlled  
by a pressure relief valve in the return  
line where excess fuel returns to the 
mixing tank.

•	EPC	60	process	controller	

The EPC 60 controller monitors and 
controls the functions of the system  
and displays process values, alarms, 
etc. in clear text. The intuitive user 
interface, which is based on a touch 
screen, allows the easy handling of 
functions and system set-up.

In addition to the reading of all working 
parameters, the controller’s self-cure 

functions include automatic standby 
pump start-up, automatic changeover 
to diesel oil in the event of heater failure 
and the possibility of manually steering 
the pumps, filter and heaters.

Configuration options

A number of configuration options are 
available for the FCM One. These include:

•	 Filter	position	(high-	or	low-pressure	
stage)

•	 Flow	meter	(volumetric	or	mass	type)

•	 Heaters	(shell-and-tube	steam/
thermal oil heaters, electric heaters or 
a combination of shell-and-tube and 
electric heaters)

•	 Pumps	(mechanical	or	magnetic-drive	
type)

•	 Delivery	type	(complete	module	or	
divided units)

1. HFO and DO day tank
2. Three-way changeover valve
3. Pump strainers
4. Supply pumps
5. Automatic backflush filter
6. Filter pressure drop switch
7. Supply pressure control valve

Optional features

Optional features allow the FCM One  
to be tailored to individual needs. All 
chosen options are fully integrated, both 
into the physical module and into its 
automation and control.

•	 Handling	of	multiple	fuels

The FCM One can work with multiple 
fuels, which are selected at the touch  
of a button.

•	 Automatic	fuel	changeover

The FCM One can automatically calculate 
and manage the changeover process 
between fuels. All necessary heating and 
cooling functions are built into the module.

•	Onboard	fuel	blending

Working with the defined fuels and a 
given sulphur target, the FCM One can 
calculate the ideal blend, mix the fuels 
and manage the changeover from the 
current fuel.

•	 Electronic	Fuel	Record	Book

The FCM One can record fuel and 
changeover parameters in an Electronic 
Fuel Record book, together with a time 
stamp and GPS data. This can be 
printed or exported in a secure digital 
format for presentation to authorities.

•	 VFD-based	control	of	fuel	supply	pumps

Through VFD steering of the fuel supply 
pumps, the FCM One can minimize 
their energy consumption according to 
engine load.

•	 Engine-specific	monitoring	of	fuel	
consumption

The FCM One can accurately measure 
the fuel consumption of individual 
engines, taking into account the  
pulsations of the fuel injection system. 
This enables early detection of losses  
in engine efficiency.
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8. Flow transmitter
9. Flow transmitter bypass
10. Pressure transmitter, supply pump
11. Level switch
12. Automatic de-aeration valve
13. Mixing tube
14. Circulation pumps



Major advantages

•	 All	chosen	equipment	and	functions	
(including heating and cooling) are 
combined into a single module, driven 
by one controller.

•	 Needs-based	sizing	and	configuration	
create a compact and energy-efficient 
booster system.

•	 Smooth	ramping	of	viscosity	and	
temperature ensures an efficient change  -
 over process without interruptions.

•	 Viscosity	is	kept	in	a	very	tight	range,	
even	during	changeover	to/from	
distillate fuels.

•	 Automatic	fuel	changeover	is	
unaffected by engine load.

•	 An	intuitive	control	system	provides	
one-button access to fuels, 
changeover functions, process data 
and more.

•	 Rear	connections	and	high	
component accessibility allow easy 
installation and maintenance.

•	 Advanced	options	enable	work	with	
energy efficiency throughout the fuel 
supply system.

Equipment

Low-pressure supply pumps

Oil from the day tanks enters the system 
via the three-way valve and the suction 
of the low-pressure supply pumps. 
Operation of this section under pressure 
eliminates the problems of gasification 
and cavitation associated with high fuel 
temperatures. This ensures an even fuel 
flow and prevents damage to the pumps. 
The standby pump is automatically 
started if the operating pump fails.

Oil filters

An automatic main filter, backed up by  
a manual bypass filter, removes any 
particles in the fuel that could cause 
engine damage. Continuous automatic 
backflushing and robust disc-type filter 
elements guarantee high efficiency and 
minimize maintenance requirements.  
As an alternative, the filtration can be 
included in the high-pressure stage, 
though the higher flow rates will normally 
necessitate a larger filter for a given 
engine.

Flow transmitter

This is installed on the pressure side of 
the supply pumps to monitor fuel 
consumption. As an alternative, a mass 
flow transducer can be installed.

Mixing pipe with deaeration function

Here fresh fuel is mixed with hot fuel 
returning from the injector circulation 
system. Gases that accumulate in the 
mixing pipe are automatically vented back 
to the day tank, while a permanent “air 
cushion” within the mixing pipe dampens 
pressure fluctuations within the system.

High-pressure circulation pumps

These pumps are dimensioned to 
provide the total flow required by the 
engine manufacturer, and one pump  
is normally on standby. If the pressure 
falls, the system automatically activates 
the standby pump and triggers a  
“pump shift” alarm. An indicator lamp 
shows which pump is in operation.

Oil heaters

The FCM One is equipped with robust 
and efficient Alfa Laval Aalborg  shell-
and-tube oil heaters, using steam or 
diathermic oil as heating media, or  
with Alfa Laval EHM electric heaters.  
If required, a combination of both  
heater types can be used for the highest 
flexibility.

Viscosity transducer

The viscosity transducer measures 
viscosity against a value set by the 
engine manufacturer. The controller 
then adjusts the supply of heating or 
cooling medium in order to maintain  
the correct viscosity.

Control cabinet

The control cabinet has an upper  
touchscreen to integrate the control of 
all booster functions. The cabinet is 
divided into separate compartments 
containing the EPC 60 controller, the 
motor starters for the first supply and 
circulation pumps, the motor starters  
for the second supply and circulation 
pumps, and the motor starters for the 
filter and the auxiliaries.  
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15. Heaters
16. Pressure transmitter,
      circulation pump
17. Temperature sensor
18. Viscosity sensor
19. Engine pressure control valve 
   (customer supply)

The FCM One fuel conditioning system.
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How to contact Alfa Laval
Contact details for all countries are 
continually updated on our web site. 
Please visit www.alfalaval.com/marine 
to access the information directly.

FCM One is a trademark owned by Alfa Laval Corporate AB.  
Alfa Laval is a trademark registered and owned by Alfa Laval Corporate AB.  

Alfa Laval reserves the right to change specifications without prior notification.

Operations
•	Standard	spare	part	kits	are	available	

for the main components.
•	The	System	Manual	provides	detailed	

information in electronic or printed  
format:
- Installation instructions
- Operating instructions
- Alarms and fault finding
- Service and spare parts

•	Commissioning	and	technical	services	
are available from all Alfa Laval  
offices to start up the system and to  
provide advice about operation and  
maintenance.

Alfa Laval in brief

Alfa Laval is a leading global provider of specialized 
products and engineering solutions.

Our equipment, systems and services are dedicated to 
helping customers to optimize the performance of their 
processes. Time and time again.

We help our customers to heat, cool, separate and 
transport products such as oil, water, chemicals, 
beverages, foodstuffs, starch and pharmaceuticals.

Our worldwide organization works closely with customers 
in almost 100 countries to help them stay ahead.

Capacities
The FCM One range covers a wide range of engine power outputs, 
up to 60 MW. It is available in four sizes.
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