
SERVING THE WORLD’S R AILWAYS

Significant and immediate cost savings

Reduces harmful emissions

Improved engine reliability  
and performance

Reductions of carbon and  
environmental footprint

Ensuring the integrity of fuel quality

Cleaner tank and fuel storage 
infrastructure

“Tanker to Train” total fuel management products and services

Fuel Efficiency Management
by Unipart Rail



The issues associated with the high 
cost of fuel, the need to reduce 
emissions and to improve vehicle 
reliability require a change in the use 
and handling of fuel by the rail industry.  

The high cost of fuel has placed a large amount of pressure 
on train and rail freight operating companies. This created a 
demand for innovative solutions to reduce the volume of fuel 
used.

Additional concerns are:

- Pressure to reduce CO2 and emissions

-  The introduction of ultra low sulphur diesel has  
increased the risk of water build-up within fuel systems

-  The introduction of ultra low sulphur and bio-diesel  
blends has decreased the stability of diesel fuels

-  Increased pressure to extend the service intervals of  
engine components in order to reduce operation costs.

-  Increase in contaminants in unstable fuel

The Unipart Rail Fuel Efficiency Management solution 
incorporates expertise, product and service solutions to 
improve fuel system efficiency, increase reliability and reduce 
the train operators’ environmental impact. 

The comprehensive range of “tanker to train” products and 
services include:

- Fuel testing

- Tank conditioning to ensure the integrity of the fuel

- Fuel additive and equipment supply 

- Monitoring, servicing and maintenance

- Technology development

Improving Diesel 
Performance and Efficiency



Instability in diesel accelerates the fuel’s 
deterioration and this impacts on its 
combustion efficiency and generates the 
accumulation of asphaltenes and wax which 
make up to 90% of a tank’s sludge content.

The introduction of greater levels of biodiesel and the 
enforcement of Ultra Low Sulphur Diesel (ULSD) via EN590 
and BS2869 (red diesel for rail use) further de-stabilises the fuel. 

The effect of Biodiesel on fuel stability and 
storage tanks 

Enabled through the Diesel material standard EN590 (and 
BS2869 for rail in the UK), many countries mandate the use 
diesel with a 7% biodiesel content (B7). By 2020, 10% of the 
energy used in UK road and rail transport, for example, must 
come from renewable sources and it is anticipated that these 
targets will be further increased beyond 2020.  Already in 
some countries, diesel with 20% biodiesel content (B20) is 
being used.

Biodiesel or FAME (Fatty Acid Methyl Esther) is an oxygenated 
fuel, meaning it contains a reduced amount of carbon and 
higher hydrogen and oxygen content than fossil diesel. This 
improves the combustion of biodiesel and reduces the 
particulate emissions from unburnt carbon.

However, Biodiesel naturally contains a high level of water 
content and this encourages the growth of  bugs at the diesel 
to water interface during storage. The Hormoconis Resinae 
(H-Res) bug is particularly a concern as it sticks to the floor 
and walls of steel and alloy tanks and eats into the metal 
substrate of the tank and causes corrosion.  

H-Res is difficult to detect as it is not particularly a strong 
micro-organism; however it is one of the first bugs to take hold 
and as such, often creates damage to the storage tank before 
detection can take place.

Maintaining the fuel specification 

The maintenance of the original specification of the diesel 
fuel is important in relation to the engine manufacturer’s 
warranty. Once the fuel has been delivered to the end user the 
responsibility to maintain the fuel specification transfers to the 
end user. If the fuel management regime is not at a high level, 
fuel can deteriorate in storage, taking it out of specification 
and nullifying the warranty from the engine manufacturers as a 
consequence. Adopting a good fuel management regime would 
avoid this.

New oil refining methods now used to manufacture diesel have created more 
instability in the fuel both whilst in storage and in use.

The changing nature  
of diesel fuel

Fuel tank corrosionSludge forming in fuel tanks



As water is a natural component 
of Biodiesel there will always be 
an element of water in modern 
diesel fuels. However, additional 
water contamination needs to be 
reduced from entering the fuel 
system.  A frequent cause of water 
contamination is in the fuel storage 
tank. Over time water accumulates 
in storage tanks due to air and 
condensation and the water pools  
below the fuel in the tank.

Significant levels of water in diesel creates a breeding 
environment for bugs that can lead to blocked filters and 
reduced engine performance. Additional effects of high levels 
of water in diesel include the corroding of metal components, 
a reduction in the natural lubricity of diesel and the potential to 
cause injector tips to superheat.  

Pro-active fuel management by the user can help to minimise 
the potential for water contamination of the fuel thereby 
maintaining the integrity of the diesel and reducing the 
potential impacts on engine performance and reliability.

Water contamination  
of diesel



Unipart Rail is able to provide a comprehensive fuel management service that 
provides a tailored solution to the train operators’ requirements and is based 
on a self-funding model for equipment and services that delivers significant 
cash-positive results for the customer.

A comprehensive service to 
deliver comprehensive benefits

Unipart Rail are able to test, clean, dispense and monitor the 
fuel supplied to a train operator. At the core of the Unipart 
Rail service is a unique fuel additive, DiesoLiFT™, that has 
been proven to provide significant fuel savings in the rail and 
commercial vehicle industries when used in conjunction with 
other elements of Unipart Rail’s Fuel Efficiency Management 
solution.

At all stages of the fuel delivery system, from the 
supplier to the point of use, Unipart Rail can provide 
expert support and advice. The key locations in the 
fuel delivery system are:

- Fuel Supply

- Fuel Storage at depot

- Train Refuelling points

- Fuel system maintenance

The service components to identify existing fuel 
issues and provide solutions to improve fuel integrity 
and performance include:

- Fuel Testing

- Tank Cleaning and Conditioning

- Additive Dosing equipment

- Additive equipment and supply

- Monitoring, servicing and maintenance



“Tanker to Train” service provided 
by industry leading experts

At each stage of the fuel delivery 
supply chain there is a choice of 
options to support the improvements 
in the fuel’s performance.  The 
solution provided will be based 
on the assessment of the current 
position, the operators’ requirements 
and the timescales for tangible results 
to be delivered.  

The range of options available from Unipart Rail can be 
selected from a matrix according to the point of fuel delivery to 
the operator’s vehicles and the level of service that is required.  
Where there is evidence of sludge present in the storage 
tanks, a tank cleaning and conditioning process is required. 
Each element of the service is designed to offer a long term 
improvement in fuel condition to deliver operational benefits.
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From assessment to maintenance, 
supporting every step of the process

The steps of the fuel management process are  
as follows:

Assessment of the current fuel systems – through a 
series of site visits, an assessment of the current fuel systems used 
will be made that could include fuel testing for microbiological 
organisms, inspection of the storage tank’s condition, mapping 
of storage tank locations and fuelling points and establishing the 
current levels of fuel efficiency by vehicle fleet.

Scoping of potential improvements – based on the 
information gained at the assessment stage of the project, a 
range of options will be discussed with the train operator. An 
agreed scope of potential improvements will be developed for 
costs and from this an outline project plan will be developed.

Business model created on costs and returns – Unipart 
Rail will prepare a financial business model based on projected 
cost savings that could be achieved with the use of clean fuel 
and DiesoLiFT™.  Equipment and associated costs to enable 
DiesoLiFT™ to be dosed into clean fuel will be quantified and 
details of self-funding projections proposed.

Implementation of improvement measures –  
co-ordination of the implementation measures to be carried 
out by Unipart Rail to ensure that the full potential cost and 
operational savings are realised.

Monitoring of performance and fuel integrity –  
the long term integrity of the fuel, the increase in fuel efficiency 
and engine performance improvements will be monitored 
by Unipart Rail on an on-going basis to verify the results and 
provide support for the train operator as part of a long-term fuel 
management service. 

Fuel Trends Awareness - As part of the fuel management 
service, customers will be kept up to date by Unipart Rail with 
information on new technology, legislation  and operational 
requirements relating to diesel in the rail industry and how 
these changes could impact on the current fuel use and delivery 
systems. 

Unipart Rail are able to support the complete process from the initial on-site 
testing of the current fuel condition through to the delivery and installation 
of dosing equipment, to monitoring of the results and post-project reviews as 
part of a tailor-made solution to ensure the maximum benefits are realised.



Each Fuel Efficiency Management solution will be different due to the 
variations of the location, customer’s requirements, fuel delivery systems and 
the types of outputs that are anticipated. However, an example of the steps 
and timeline that could be possible is shown below. Unipart Rail would  
co-ordinate this programme together with key partners and the train 
operators, keeping all stakeholders informed of progress and developments.

Implementing the Fuel Efficiency 
Management solution
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Sampling and testing of stored fuel is a key part of consistent fuel 
management. Without fuel sampling train operators may be unaware of any 
fuel contamination issues already present in the storage tanks. Testing the fuel 
sample to recognised international standards will help to identify the causes of 
the fuel contamination and indicate the possible methods of resolving them in 
the future. 

The common tests that are carried out on fuel 
samples are as follows:

Particle Assessment to ISO4406 – The test determines 
the number and size of particles within fuel and provides an 
understanding of the level of contamination in a fuel tank.

Karl Fischer Water Content Testing to IP438 –  
This highly accurate and precise test will detect all levels of 
dissolved emulsified and free water fuel.

Total Viable count of Microbe testing to IP385/99 –  
To test for bacterial and fungal levels in the fuel, also known as 
“diesel bug.”

Spectrographic Testing for Metals Content  
(based on ASTM D5185) – Identifies the particular metals 
and dirt present within the fuel sample and aids the diagnosis 
of the source of the contamination.

Biodiesel (FAME) content and compliance with 
EN590 and BS2869 – provides confirmation of the level 
of Biodiesel in the sample and the fuel’s compliance with the 
relevant diesel specification standards.

A full written report will be provided to the customer with the 
results of the Fuel Testing. Based on the results of the testing, 
recommendations of any corrective actions required will be 
made by Unipart Rail and its partners, for consideration by the 
train operator.

Fuel Testing service to detect 
fuel contamination



A clean tank is a  
healthy tank

There are several methods of improving the 
condition of fuel storage tanks from physically 
cleaning the debris that has accumulated over time 
to treating the fuel with chemical cleaners to remove 
sludge and deposits or in some cases fuel tank 
replacement.  The most appropriate action will be 
based on the Fuel Testing results and an assessment 
of the most likely cause of contamination. 

Unipart Rail can provide a full range of tank cleaning services 
including “polishing” the fuel on site, using a series of filters to  
re-use as much of the contaminated fuel as possible.

Once the storage tank has been cleaned regular monitoring 
is required to ensure that the fuel is maintained in its 
original condition and further contamination does not occur.  
DiesoLiFT™ fuel additive will reduce the amount of water that 
drops out of diesel whilst it is being stored as the additive helps 
to retain the water molecules within the diesel.  

A method of removing the environment for organisms to grow 
in a storage tank is with a chemical cleaner such as Perfoclean.

Perfoclean, available from Unipart Rail,  is an easy to 
administer chemical fluid that is added in a measured one-time 
dose.  The chemical does not affect the performance of the 
diesel during combustion and is burnt off as an exhaust gas.

Storage tanks can often be the source of fuel contamination and close 
inspection of the interior and exterior condition of a fuel tank can identify 
how the contamination could be minimised.



The DiesoLiFT™ fuel additive has 
to be dosed at a concentration of 
500:1 into the fuel supply of the train 
and this can be achieved by several 
methods ranging from “splash dosing” 
into a storage tank to precise fuel line 
measuring equipment that provides 
remote monitoring of fuel and 
additive volumes.

The two principle methods of dosing that are used in the fuel 
industry are Bulk Tank Dosing and Post Tank Dosing.  In the 
case of Bulk Tank Dosing, DiesoLiFT™ is added into the fuel 
at the tank filling process from the delivery tanker. Specialist 
equipment to blend the additive with the fuel ensures an 
even distribution of DiesoLiFT™ throughout the tank. Digital 
and printed readouts of the volume of fuel and additive that 
have been dispensed are created to verify the correct mix 
has been achieved.  

If the method of Post Tank Dosing is used, DiesoLiFT™ is 
blended into the fuel at the point of filling the tank on the train.  
This method of dosing provides a level of control over which 
vehicles use DiesoLiFT™ if several train operating companies 
fuel at the same location.

The method and equipment required to achieve the correct 
dosing will be specified with the train operator in accordance 
with the agreed project implementation plan and the financial 
returns anticipated. The installation, servicing and maintenance 
of the equipment is part of the overall Unipart Rail Fuel 
Efficiency Management supply package.

Controlled and accurate  
dosing equipment



DiesoLiFT™ – the core of the Unipart Rail 
Fuel Efficiency Management solution

DiesoLiFT™ is a multi-functional, 
innovative, high performance fuel 
additive proven to reduce fuel costs.  
The additive is easy to administer  
and will greatly improve fuel economy 
while at the same time improving 
engine reliability and durability.

The unique formulation of DiesoLiFT™ enables the 
introduction of beneficial surfactant (surface active agents) 
molecules to the fuel without altering standard fuel 
specifications. With the introduction of surfactants to fuel, 
multiple characteristics of the fuel are positively enhanced.  
When DiesoLiFT™ fuel additive is used as part of the fuel 
management solution, DiesoLiFT™ will reduce the amount 
of water that drops out of diesel whilst being stored as the 
additive helps to retain the water molecules within the diesel.  

The main benefits of DiesoLiFT™ for train operators are:

Improves Engine Reliability

- Improved lubricity

-  Improves and maintains cleanliness of the engine and  
the components

- Inhibits corrosion

- Reduces engine maintenance.

Improve Engine Economy and Performance

- Up to 4% increase in overall fuel efficiency

- Enhances combustion levels

-  Maintains the fuel within specification to aid engine performance

Reduced Carbon emissions and 
Environmental Impact

- Significantly reduces CO2 and carbon emissions

- Particulate reduction of up to 33%



DiesoLiFT™ performance results

Many product trials have proven that the use of DiesoLiFT™ 
improves engine efficiency, reduces fuel consumption 
and reduces harmful emissions. All of the trials have been 
documented and validated by third party consultants and a 
summary of the results are as follows:

London Midlands Trains In service field  
trial 170/5 Fleet

- 3% fuel economy improvement

-  Identical reliability of trial vehicles to standard  
Class 170.5 vehicles

-  No reports of any adverse engine maintenance  
or increased failure issues on trial vehicles.

Motive Power US EMD 16-645E3 engine

- 4% reduction in fuel consumption

- 43% reduction in particulate matters

- 28% reduction in carbon monoxide (CO)

- 7% reduction in hydrocarbons (HC)

- 4% reduction in NOx.

MI Technology UK Cummins NTA 855R3  
high mileage dirty engine

- 6.9% reduction in fuel consumption

- 95% reduction in particulate matters

- 24.6% reduction in exhaust smoke

- 12.8% reduction in carbon monoxide (CO)

- 4.3% reduction in hydrocarbons (HC)

- 8.2% reduction in NOx.

East Midlands Trains In service field trial  
15X Fleet

- 4.4% fuel economy improvement.

Details of field trials that have been conducted by Interfleet, 
are available on request from Unipart Rail.

The finer atomisation of the fuel whilst also burning DiesoLiFT™ is added 
provides a more complete and efficient combustion of the fuel also burning 
more carbon monoxide, hydrocarbons and particulates. Therefore, DiesoLiFT™ 
contributes to generating more energy per mass of fuel consumed. The more 
complete burn is what accounts for the increase in fuel economy.



Periodic testing with a simple, quick and easy to 
read method such as Fuelstat, is recommended.  
Fuel samples to be taken from different levels of 
the storage tank to obtain a range of samples to be 
tested. By designing a regular monitoring regime 
problems can be identified at an early stage before 
they result in costly operational issues.

Benefits of Fuel testing kits

-  Fast, accurate, on site testing that is widely used in the 
Aerospace industry

-  Immediate, actionable information on bacterial &  
fungal contamination

-  Tests all middle distillate fuels (Kerosene 28 heating oil, Marine 
Gas Oil (MGO) & Diesel)

- No capital investment

- No false positives

- Easy to read and use – anyone, anywhere can test

-  2 alert levels corresponding to the level of remedial action 
required

If a positive result for fungi, bacteria or H-Res is indicated 
by using Fuelstat testing kit, a full analysis of the fuel can be 
undertaken by Unipart Rail, with a written report, indicating 
the extent of the issue and suggested remedial actions.

Monitor to maintain  
the system’s integrity

Contaminated Fuel FUELSTAT® Diesel Test

The checking of the integrity of the fuel is vital to ensure that the tank cleaning 
has been effective and that the build-up of organisms has been significantly 
reduced by the use of preventative actions.



The Unipart Rail Diesel Performance Solution can 
provide the following benefits to train and freight 
operators:

-  Complete “Tanker to Train” fuel management service to 
improve fuel quality

-  Significant and immediate cost savings that self-fund any 
additional dosing equipment requirements plus additional 
ongoing paybacks

-  Improved Engine Economy and Performance

-  Improved Engine Reliability

-  Reduction of emissions and environmental footprint

Summary of the Fuel Efficiency 
Management solution



Visit www.unipartrail.com for details 
of our Worldwide Regional Offices
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Unipart Rail (Traction and Rolling Stock)

Jupiter Building, First Point, Balby Carr Bank, 
Doncaster DN4 5JQ

Tel: +44 (0) 1302 731400 
Fax: +44 (0) 1302 731401 
email: trsenquiries@unipartrail.com

About Unipart
The Unipart Group is a leading UK manufacturer, full service 
logistics provider and consultant in operational excellence. 
Operating across a range of market sectors, including 
automotive, manufacturing, mobile telecoms, rail, retail and  
technology, Unipart offers a breadth of services to a wide range 
of blue chip clients internationally.


