Guidance for the storage and handling of
biofuels at filling stations

LNy




GUIDANCE FOR THE STORAGE AND
HANDLING OF BIOFUELS AT FILLING STATIONS

First edition

April 2017

Published by
Energy Institute, London

The Energy Institute is a professional membership body incorporated by Royal Charter 2003
Registered charity number 1097899



The Energy Institute (El) is the chartered professional membership body for the energy industry, supporting over 23 000 individuals
working in or studying energy and 250 energy companies worldwide. The El provides learning and networking opportunities to support
professional development, as well as professional recognition and technical and scientific knowledge resources on energy in all its forms
and applications.

The El's purpose is to develop and disseminate knowledge, skills and good practice towards a safe, secure and sustainable energy system.
In fulfilling this mission, the El addresses the depth and breadth of the energy sector, from fuels and fuels distribution to health and safety,
sustainability and the environment. It also informs policy by providing a platform for debate and scientifically-sound information on energy
issues.

The El is licensed by:

- the Engineering Council to award Chartered, Incorporated and Engineering Technician status;

- the Science Council to award Chartered Scientist status, and

- the Society for the Environment to award Chartered Environmentalist status.

It also offers its own Chartered Energy Engineer, Chartered Petroleum Engineer and Chartered Energy Manager titles.

A registered charity, the El serves society with independence, professionalism and a wealth of expertise in all energy matters.

This publication has been produced as a result of work carried out within the Technical Team of the El, funded by the El's Technical Partners.
The El's Technical Work Programme provides industry with cost-effective, value-adding knowledge on key current and future issues
affecting those operating in the energy sector, both in the UK and internationally.

For further information, please visit http://www.energyinst.org

The EI gratefully acknowledges the financial contributions towards the scientific and technical programme
from the following companies

Apache North Sea Repsol Sinopec

BP Exploration Operating Co Ltd RWE npower

BP Oil UK Ltd Saudi Aramco
Centrica Scottish Power
Chevron North Sea Ltd SGS

Chevron Products Company Shell UK Oil Products Limited
CLH Shell U.K. Exploration and Production Ltd
ConocoPhillips Ltd SSE

DCC Energy Statkraft

DONG Energy Statoil

EDF Energy Tesoro

ENGIE Taga Bratani

ENI Total E&P UK Limited
E. ON UK Total UK Limited
ExxonMobil International Ltd Tullow Oil

Innogy Uniper

Kuwait Petroleum International Ltd Valero

Maersk Qil North Sea UK Limited Vattenfall

Nexen CNOOC Vitol Energy

Phillips 66 Woodside

Qatar Petroleum World Fuel Services

However, it should be noted that the above organisations have not all been directly involved in the development of this publication, nor
do they necessarily endorse its content.

Copyright © 2017 by the Energy Institute, London.

The Energy Institute is a professional membership body incorporated by Royal Charter 2003.
Registered charity number 1097899, England

All rights reserved

No part of this book may be reproduced by any means, or transmitted or translated into a machine language without the written
permission of the publisher.

ISBN 978 0 85293 833 1
Published by the Energy Institute

The information contained in this publication is provided for general information purposes only. Whilst the Energy Institute and the
contributors have applied reasonable care in developing this publication, no representations or warranties, express or implied, are made
by the Energy Institute or any of the contributors concerning the applicability, suitability, accuracy or completeness of the information
contained herein and the Energy Institute and the contributors accept no responsibility whatsoever for the use of this information. Neither
the Energy Institute nor any of the contributors shall be liable in any way for any liability, loss, cost or damage incurred as a result of the
receipt or use of the information contained herein.

Hard copy and electronic access to El and IP publications is available via our website, https://publishing.energyinst.org.
Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and companies.
For more information, contact the El Publications Team.

e: pubs@energyinst.org



GUIDANCE FOR THE STORAGE AND HANDLING OF BIOFUELS AT FILLING STATIONS

CONTENTS
Page
FOreWOrd. . . i i e e 4
Acknowledgements . . ... ... i e 5
1 Introduction . ... ... i e 6
1.1 Introduction . ... ... 6
1.2 S0P o 6
2 Key features of biofuels. . ......... .. 7
2.1 Introduction . ... 7
2.2  Watercontent. . .. ... 7
2.2.1 Phase separation .. ... . . .. . ... 7
2.2.2 Microbial growth . ... .. 7
2.3 SoVeNt properties . . ... . 8
2.4 Electrical conductivity and corrosion . ... 8
2.5 Vapour pressure of petrol/ethanol blends. . ............. ... ... .. ... ... .. .. 9
3 Before the introduction of E5, E10and B7. ... 10
3.1 Introduction ... 10
3.2 Material compatibility .. ... . 10
3.3 S Orage . 10
3.4 DISPENSING . vttt 11
3.5 Healthandsafety ... ... . . . 11
4 After the introduction of E5, E10and B7 .. ......... ... it 12
4.7 Introduction . ... 12
4.2  Firstdelivery of E5, E10 0rB7 ... . .. 12
4.3 Continuing actions . . .. .. 12
4.3.1 Inspections and maintenance . .. ......... ... 12
4.3.2 Storage . .. 13
4.3.3 DISPENSING .« oot 13
4.4 Environmental controls ... ... ... 13
Annex A Audit checklist for filling station operators.....................covnt. 15
Annex B  References. ...........oiiiiiiiiiii i e e e 21
Annex C  Glossary of acronyms. . .. ... .ot e e 22




GUIDANCE FOR THE STORAGE AND HANDLING OF BIOFUELS AT FILLING STATIONS

FOREWORD

This publication updates the Guidance for the storage and dispensing of E5 petrol and B5 diesel at
filling stations published in April 2008. The update reflects experience in the UK following the initial
introduction of biofuels to the market and changes to EN 228 Automotive fuels — Unleaded petrol
— Requirements and test methods, and EN 590 Automotive fuels — Diesel — Requirements and test
methods, with regard to the permitted composition of petrol and diesel fuels respectively allowing up
to 10 % ethanol in petrol and 7 % fatty acid methylester (FAME) in diesel.

This publication provides guidance for filling station operators on the introduction of E5, E10 and
B7 to meet requirements of EN 228 and EN 590 respectively. Although it is the expectation that the
biofuels will be stored and dispensed using existing equipment, there are certain items that require
attention particularly during the initial introduction of these blends or changing from one blend to
another; this publication focuses on these issues.

Whilst written to be applicable specifically in the UK, the principles may also be applicable in other
countries implementing E5, E10 and B7 blends, providing national and local statutory requirements
are complied with. Where the requirements differ, the more stringent should be adopted. A similar
legislative and regulatory framework generally applies elsewhere in the European Communities.

The information contained in this publication is provided as guidance only, and while every reasonable
care has been taken to ensure the accuracy of its contents, the Energy Institute (El) cannot accept any
responsibility for any action taken, or not taken, on the basis of this information. The Energy Institute
shall not be liable to any person for any loss or damage which may arise from the use of any of the
information contained in any of its publications.
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1.1

1.2

INTRODUCTION

INTRODUCTION

This publication provides guidance on practical steps that filling station operators can follow
when first implementing, or when introducing changes to, petrol and diesel fuels with a
biofuel content. The actions identified in this publication are aimed at minimising the risk of
adverse impact on existing filling station equipment/systems, operations and the environment
resulting from the introduction of biofuels.

The term biofuel used throughout this publication refers to petrol blended with ethanol and
diesel blended with fatty acid methylester (FAME). Biofuels are designated as:

- EN where N is the upper allowable percentage of ethanol in a petrol fuel, and
- BN where N is the upper allowable percentage of FAME in a diesel fuel.

Experience following the initial introduction of biofuels in the UK in 2005 has shown that
there are certain matters that require special attention to prevent problems resulting from
contamination by water, microorganisms or sediment in the supply chain. Practical problems
of material incompatibility in the tank, pipework and dispenser infrastructure of filling stations
are also addressed.

SCOPE

Unless specifically stated otherwise, this guidance applies to storage and dispensing
equipment at filling stations, which in normal operation will be exposed to E5, E10, and
B7. Elements may be applicable for fuels up to E20 or B10 subject to review with specific
equipment suppliers. This guidance is not applicable for filling stations in receipt of higher
blend ethanol fuels greater than E20 or to FAME blended diesel fuels beyond B10. An audit
checklist is provided in Annex A to enable site operators to take steps before and after the
introduction of biofuels that should reduce the risk of problems occurring.

This publication is complimentary to that provided in APEA/EI Design, construction,
modification, maintenance and decommissioning of filling stations (known as the Blue book)
and DEFRA Groundwater protection code of practice: Prevent groundwater pollution from
underground storage tanks relating to the storage and dispensing of fuels specified in EN
228 and EN 590.




