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The need for fuel infrastructure

AThe MOD needs fuel to operate

AMilitary fuel is a different specification to
commercial fuel

ASome military sites are in remote locations
Alt can take dong time to order and receive fuel

AMilitary Resilience is essential!
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The Scale of Military Fuelling

AThe military uses #ot of fuel

A typical MOD site

P77
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The Scale of Military Fuelling
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The Scale of Military Fuelling

Defence
Infrastructure
Organisation
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Military Fuelling Demand

To figure out how much fuel this will
be for the future, analysis needs to
identify how much fuel MOD
routinely uses:

Alnvestigate historical fuel issue dataes

AHowever, this data often contains
WAYEF OOdzNI OA $4Q

AOnce the data is cleansed, there is
baseline need for fuel
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Military Fuelling Demand QinetiQ

AHowever! The military has changing demands for fuel

Crown Copyright Crown Copyright

Type 23 Frigate Type 26 Frigate
Displacement: 4,900t  Displacement: 6,900t

ANew equipment places new demands on a system

ADo higher mass ships increase fuel consumption, even if they are more
efficient ?

AData needs to be adjusted for new assetsftom future variants of the
baseline

1- Data from Royal Navy 2- Data from BAE Systems
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Military Fuelling Demand QinetiQ

AHowever! The military must be
capable of conducting unexpected
operations

AThis requires fuel stock contingency

ADAGOSY NBOSYyl SO@Sy
must be cleansed of historic
contingent operations

AThere is also a potential need for
contingency against events such as
fuel strikes

ASo taking this into account we now
KIS GKS FdzSt RSY
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Meeting the demand QinetiQ

ATo meet this demand, how much
Infrastructure is needed ?

AFuel stocks are also driven by |§
husbandry requirements @ ’\

AWhen fuel is added to a tank it takes at

least 24 hours to settle 7 \

AFuel quality must be ensured, 9
particularly for aviation fuels, adding : !

further delays

AThis means that we need to have mores.n
tank capacity at a site to meet demand
¢ potentially anadditional tank
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A bulk fuel tank QinetiQ

Y

Maximum operating stock level

Working capacity

Tank botto

A Fueltanks have unusableolumes atthe top and bottom of the tank

A In order to achievezm3 of fuel tanks must be physically larger than 2Zm
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Military Fuelling Supply

AThe analysis also needs to consider
tank maintenance

AFor safety purposes fuel tanks are
mandated to have regular
maintenance

AMaintenance takes tanks out of
service for several months

AMaintenance completion data
uncertainty delays post
maintenance fuel deliveries

ATank must be empties prior to
conducting maintenance (this can
take months at some sites)
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Assumed Data Example QinetiQ

Fuel Mm?3)

. \
|
i
01 06 07 08 10 11 12 06 07 08 09 10 11 12

02 03 04 05 09 01 02 03 04 05

Time (Months)

B Minimum Routine RequirememmFuel (Norlssuable)
«=m=Total Operational Capacity e==Total Fuel Stock
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Assumed Data Example QinetiQ
(Updated Fuelling Plan)

01 02 03 04 0O5 06 O7 08 09 10 11 12 01 O02 03 04 05 O6 07 08 09 10 11 12

Time (Months)

Fuel (n¥)

B Minimum Routine RequirememmFuel (Norlssuable)
«=m=Total Operational Capacity e==Total Fuel Stock
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Findings QinetiQ

Helping the MOD to Save Money in the Real World
AParametric analysig how few is too few; how many is too many?
AEvidence for numbers of tanks and sizes at each site?

AEvidence for numbers of sites? Move demand to meet capacity?

A A W A W
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AHistory shows that fuel infrastructure lasts a long time, this could help to
save money for generations

ACapacity is nodinear with demand: To guarantee 8,00Cof fuel may need
3x 10,000m of tank space. 16,00080f fuel (double) may only require 1
third more tank space.
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Lessons Learnt QinetiQ
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AThe world of fuelling operations is incredibly complex and needs proper
Investigation to be understood

ASmall events can have large implications on the system as a whole

AThe effects of maintenance must not be ignored

16
QINETIQ PROPRIETARY



QINETIQ PROPRIETARY

QinetiQ

The document and information contained herein VIS proprietary \lwformatloq ) UIN: QINETIQ/EMEA/PAS/CRDGAL 17
of QinetiQ Limited and shall not be disclosed or reproduced without the prior

authorisation of QinetiQ Limited. © QinetiQ Limited 2015 QIN ETIQ PROPRI ETARY Pub. No: QINETIQ/16/02684



QinetiQ

www.QinetiQ.com

You '
FOLLOW US O

youtube.com linkedin.com twitter.com facebook.com
/user/QinetiQGroup  /company/qinetiq_2 /QinetiQ /qginetiqgroup



