
w

EI/JIG Standard 1530 

Quality assurance requirements for the manufacture, 
storage and distribution of aviation fuel to airports

Second edition



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE,  
STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

EI/JIG STANDARD 1530

2nd edition

May 2019

Published by
ENERGY INSTITUTE, LONDON

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

and the
JOINT INSPECTION GROUP

Joint Inspection Group Limited is a company limited by guarantee not having a share capital 
Company Number 4617452 registered in England and Wales



The Energy Institute (EI) is the chartered professional membership body for the energy industry, supporting over 20 000 individuals 
working in or studying energy and 250 energy companies worldwide. The EI 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 EI’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 EI 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 EI is licensed by: 
 − the Engineering Council to award Chartered, Incorporated and Engineering Technician 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 EI 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 EI, funded by the EI’s Technical Partners. 
The EI’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 Phillips 66
BP Exploration Operating Co Ltd Qatar Petroleum
BP Oil UK Ltd Repsol Sinopec
Centrica RWE npower
Chevron North Sea Ltd Saudi Aramco
Chevron Products Company Scottish Power
Chrysaor SGS
CLH Shell UK Oil Products Limited
ConocoPhillips Ltd Shell U.K. Exploration and Production Ltd
DCC Energy SSE
EDF Energy TAQA Bratani
ENI Total E&P UK Limited
E. ON UK Total UK Limited
Equinor Tullow Oil
ExxonMobil International Ltd Uniper
Innogy Valero
Kuwait Petroleum International Ltd Vattenfall
Nexen CNOOC Vitol Energy
Ørsted Woodside
Perenco 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 © 2019 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 1 78725 075 8

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 EI 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 EI Publications Team.
e: pubs@energyinst.org



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

3

CONTENTS
Page

Legal notices and disclaimers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Acknowledgements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

1 Introduction, scope, application and important definitions . . . . . . . . . . . . . . . . . . . . 19
 1.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
 1.2 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
 1.3 Application  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
 1.4 Important definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  1.4.1 On specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  1.4.2 Glossary of terms and abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

2 Aviation fuel quality assurance and traceability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
 2.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
 2.2 Quality assurance system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
  2.2.1 Quality assurance system principles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
  2.2.2 Refinery Certificate of Quality (RCQ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
  2.2.3 Certificate of Analysis (CoA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
  2.2.4 Recertification Test Certificate (RT Certificate) . . . . . . . . . . . . . . . . . . . . . . 24
  2.2.5 Release Certificate (RC)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
  2.2.6 Duration of validity of certificates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
  2.2.7 Utilisation of test data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
 2.3 Traceability  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
 2.4 Quality assurance organisation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
 2.5 Document retention requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

3 Management of change/new processes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
 3.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
 3.2 Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
 3.3 Management of change process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
 3.4 MoC process implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
 3.5 Specific changes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
 3.6 Example review questionnaire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

4 Sampling and testing of aviation fuel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
 4.1 General sampling principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
 4.2 Key documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
  4.2.1 Sampling standards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
  4.2.2 Standard test methods which make reference to sampling . . . . . . . . . . . . 40
 4.3 Sampling and samples – terminology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
 4.4 Sampling tanks for batching, certification or recertification testing  . . . . . . . . . . . . . 44
 4.5 Sample testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
  4.5.1 Fuel quality testing philosophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
  4.5.2 Sample containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
  4.5.3 Packaging for air transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
  4.5.4 RCQ testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

4

  4.5.5 CoA testing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
  4.5.6 Recertification testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
  4.5.7 Testing for incidental materials in jet fuel  . . . . . . . . . . . . . . . . . . . . . . . . . 50
  4.5.8 Field tests. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

5 Certifying laboratories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
 5.1 Laboratory quality assurance requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
 5.2 Authorised signatories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
 5.3 Test method validation and monitoring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
 5.4 Software and computer system validation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
 5.5 Equipment calibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
 5.6 Document control (standards and specifications) . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
 5.7 Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
 5.8 Retention samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
 5.9 Sample handling and sample containers at laboratories . . . . . . . . . . . . . . . . . . . . . . 57
 5.10 Data traceability  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
 5.11 Data integrity management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
 5.12 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

6 Refineries: manufacture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
 6.1 Scope and application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
 6.2 Aviation fuel standards and specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
 6.3 Fuel components used in aviation fuel manufacture. . . . . . . . . . . . . . . . . . . . . . . . . 60
  6.3.1 Jet fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
  6.3.2 Avgas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
 6.4 Monitoring of refinery processes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
  6.4.1 Controlling ingress of non-approved materials  . . . . . . . . . . . . . . . . . . . . . 62
  6.4.2 Hardware integrity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
  6.4.3 Refinery chemicals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
  6.4.4 Process controls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
  6.4.5 Process monitoring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
 6.5 Slops processing or recycling of off-grade material. . . . . . . . . . . . . . . . . . . . . . . . . . 71
 6.6 Additives used in aviation fuels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
 6.7 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

7 Additives used in aviation fuels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
 7.1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
 7.2 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
 7.3 Types of additive  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
  7.3.1 Antioxidants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
  7.3.2 Static dissipater additive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
  7.3.3 Metal deactivator additive (MDA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
  7.3.4 Lubricity improver additive (LIA)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
  7.3.5 Fuel system icing inhibitor (FSII)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
  7.3.6 Biocides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
  7.3.7 Leak detection tracer additive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
  7.3.8 Avgas dyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
  7.3.9 Tetraethyl Lead (TEL). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

5

 7.4 Receipt procedures for additives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
  7.4.1 Selection and purchase. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
  7.4.2 Supplier’s quality documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
  7.4.3 Receipt of additives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
 7.5 Storage procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
  7.5.1 Storage of additive containers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
  7.5.2 Additive storage/injection tanks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
 7.6 Inspection and cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
  7.6.1 Containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
  7.6.2 Storage/injection tanks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
 7.7 Additive shelf life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
 7.8 Periodic testing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
  7.8.1 Sealed containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
  7.8.2 Storage/injection tanks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
 7.9 Additive dosing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
  7.9.1 General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
  7.9.2 Dosage rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
  7.9.3 Method of addition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
 7.10 Fuel containing additive(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
  7.10.1 Test methods for measuring additive content in fuels . . . . . . . . . . . . . . . . 86
  7.10.2 Segregation and grade marking of fuel containing FSII . . . . . . . . . . . . . . . 86
 7.11 Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

8 Receipt, batching, certificaton and release  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
 8.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
  8.1.1 Batch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
  8.1.2 Point of manufacture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
  8.1.3 Storage installations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
 8.2 Refinery import or receipt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
 8.3 Receipt procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
  8.3.1 Documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
  8.3.2 Receipt – general . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
  8.3.3 Receipt from single grade and multi-product pipeline . . . . . . . . . . . . . . . . 91
  8.3.4  Receipt from multi-product pipeline – additional requirements  

and recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
  8.3.5 Receipt from ocean tanker or coastal/inland waterway vessel . . . . . . . . . . 92
  8.3.6 Receipt from road tanker or rail tank car  . . . . . . . . . . . . . . . . . . . . . . . . . 94
 8.4 Quality control and release procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
  8.4.1 Procedures after tank filling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
  8.4.2 Product settling and draining before release . . . . . . . . . . . . . . . . . . . . . . . 96
  8.4.3 Product testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
  8.4.4 Product release. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
 8.5 Procedure for SDA addition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
 8.6 Off-specification product . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
 8.7 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
  8.7.1 Records – quality control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
  8.7.2 Release documentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

6

9 Finished product: storage design features and handling procedures  . . . . . . . . . . . 105
 9.1 General principles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
 9.2 Delivery mode definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
 9.3 Tankage and pipework design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
  9.3.1 Number and size  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
  9.3.2 Preventing dirt and water ingress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
  9.3.3 Vent requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
  9.3.4 Roof type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
  9.3.5 Tank water, sediment and sampling management system . . . . . . . . . . . . 108
  9.3.6 Lining. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
  9.3.7 Separate inlet and outlet tank lines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
  9.3.8 Separation and positive segregation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
  9.3.9 Floating suction/tank outlet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
  9.3.10 Markings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
  9.3.11 Access/entry point  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
  9.3.12 Gauge hatches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
 9.4 Filtration and fuel cleanliness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
  9.4.1 General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
  9.4.2 Fine filtration systems and mesh strainers . . . . . . . . . . . . . . . . . . . . . . . . 114
  9.4.3 Into-storage filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
  9.4.4 Out of storage filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
  9.4.5 Filtration system installation requirements  . . . . . . . . . . . . . . . . . . . . . . . 115
  9.4.6 Operational requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
  9.4.7 Routine checks on all fine filtration systems  . . . . . . . . . . . . . . . . . . . . . . 116
  9.4.8 Element change criteria  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
  9.4.9 Records  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
  9.4.10 Differential pressure gauges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
  9.4.11 Filter element installation/filter vessel commissioning  . . . . . . . . . . . . . . . 118
 9.5 Storage procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
  9.5.1 Routine checks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
  9.5.2 Tank cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
  9.5.3  Bringing tanks (and associated pipework and equipment) into  

aviation fuel service or changing grades . . . . . . . . . . . . . . . . . . . . . . . . . 127
  9.5.4 Testing for microbiological growth  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
 9.6 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
  9.6.1 Records – quality control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
  9.6.2 Records – maintenance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
  9.6.3 Signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
  9.6.4 Records – product quality incidents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
  9.6.5 Documentation retention requirements  . . . . . . . . . . . . . . . . . . . . . . . . . 131

10 Transportation: facilities and procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
 10.1 Ocean tankers, coastal/inland waterway vessels/barges  . . . . . . . . . . . . . . . . . . . . . 132
  10.1.1 General considerations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
  10.1.2 Vessel selection for aviation fuel transport  . . . . . . . . . . . . . . . . . . . . . . . 132
  10.1.3 Suitability assessment before selection  . . . . . . . . . . . . . . . . . . . . . . . . . . 133
  10.1.4 Suitability assessment prior to loading  . . . . . . . . . . . . . . . . . . . . . . . . . . 134
  10.1.5 Loading ocean tankers and coastal/inland waterway vessels/barges  . . . . 135
  10.1.6 Ship-to-ship transfers and floating storage . . . . . . . . . . . . . . . . . . . . . . . 136

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

7

 10.2 Pipeline transportation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
  10.2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
  10.2.2 Product compatibility in multi-product pipelines . . . . . . . . . . . . . . . . . . . 138
  10.2.3 Aviation fuel quality monitoring programme  . . . . . . . . . . . . . . . . . . . . . 140
  10.2.4 Valve line-ups. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
  10.2.5 Quality control requirements for simultaneous pumping. . . . . . . . . . . . . 142
  10.2.6 Interface management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
  10.2.7 Pipeline pigging operations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
  10.2.8 Addition of aviation fuel additives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
 10.3 Road tankers and rail tank cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
  10.3.1 Construction of road tankers, rail tank cars and loading facilities  . . . . . . 144
  10.3.2  Road tankers/rail tank cars: change of product and cleaning  

procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
  10.3.3 Loading of road tankers and rail tank cars  . . . . . . . . . . . . . . . . . . . . . . . 147
  10.3.4 Driver Controlled Loading (DCL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
  10.3.5 Driver Controlled Delivery (DCD). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
  10.3.6 Documentation and records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
 10.4  Drum and Intermediate Bulk Container (IBC) filling and ISO tank container  

loading  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
  10.4.1 General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
  10.4.2 Drums and IBCs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
  10.4.3 ISO tank containers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

11 Synthetic jet fuel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
 11.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
 11.2 Approval of synthetic components. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
 11.3 Manufacture of synthetic fuel blends. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
 11.4 Handling of synthetic fuel blends. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Annexes

Annex A Authorised signatories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
 A.1 Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
 A.2 Authorisation process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
 A.3  Example process for establishing authorised signatories in laboratories  . . . . 159
  A.3.1 Documents required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
  A.3.2 Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
 A.4  Example process for establishing authorised signatories for  

operational staff (either direct or indirectly employed by the  
custodian of the fuel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

  A.4.1 Documents required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
  A.4.2 Process   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Annex B Example certificates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162
 B.1(A) Example form for avgas 100LL recertification testing  . . . . . . . . . . . . . . . 163
 B.1(B) Example form for avgas UL 91 recertification testing  . . . . . . . . . . . . . . . 164
 B.2 Example form for Jet A-1 recertification testing  . . . . . . . . . . . . . . . . . . . 165
 B.3  Example Release Certificate for tanks where an RCQ, CoA or RT  

certificate exists  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

8

 B.4  Example Release Certificate for tanks including expected  
density calculation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

 B.5 Example Release Certificate for road or rail tank cars for jet fuel . . . . . . . 169
 B.6 Example Release Certificate for road or rail tank cars for avgas . . . . . . . . 170
 B.7  Example Release Certificate (pipeline, ocean tanker, coastal/inland  

waterway vessel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
 B.8  Example form for recording condition of tank interior fittings  

and coatings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

Annex C Long term storage and return to use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
 C.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
 C.2 Storage and return to use process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
 C.3 Fuel specification requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Annex D Equipment/installation pre-conditioning prior to use with aviation fuel  . . . . 175
 D.1 Introduction to pre-conditioning (flushing and soak testing) . . . . . . . . . . 175
 D.2 Application  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
  D.2.1 New fixed systems and equipment  . . . . . . . . . . . . . . . . . . . . . 175
  D.2.2 New road tankers and rail tank cars  . . . . . . . . . . . . . . . . . . . . 176
  D.2.3  New/refurbished coastal/inland waterway barges and  

ocean vessels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
  D.2.4 Existing fixed systems and equipment . . . . . . . . . . . . . . . . . . . 176
  D.2.5 Existing road tankers and rail tank cars  . . . . . . . . . . . . . . . . . . 177
 D.3 Soak testing procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
  D.3.1 Soak periods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
 D.4 Soak quantities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.4.1 Fully lined storage tanks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.4.2 Partially lined storage tanks. . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.4.3 Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.4.4 Road tankers and rail tank cars . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.4.5 Coastal/inland waterway barges and ocean vessels . . . . . . . . . 178
 D.5 Sampling and testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.5.1 Sampling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
  D.5.2 Laboratory testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
 D.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Annex E Data integrity management flow charts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
 E.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
 E.2 Criteria for rejecting laboratory test data or for resampling. . . . . . . . . . . 182

Annex F Requirements for and calibration of field equipment. . . . . . . . . . . . . . . . . . . 185
 F.1 Hydrometers and thermometers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
 F.2 Conductivity meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
 F.3 Torque wrenches  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Annex G Salt dryers and bulk water removal at refineries  . . . . . . . . . . . . . . . . . . . . . . 187
 G.1 Salt dryers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
 G.2 Handling bulk water at refineries (Industrial Coalescers)  . . . . . . . . . . . . . 187
  G.2.1 Fibrous bed coalescers (e.g. dehydrators, hay packs, etc.)  . . . . 187

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

9

  G.2.2 Sand coalescers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
  G.2.3 Electrostatic coalescers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
  G.2.4 Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

Annex H Clay treaters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
 H.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
  H.1.1 Why is it needed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
  H.1.2 How does it work?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
  H.1.3 How is clay treatment applied? . . . . . . . . . . . . . . . . . . . . . . . . 190
 H.2 Clay treatment in refineries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
  H.2.1 Purpose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
  H.2.2 Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
  H.2.3 Correct usage of clay treaters in refinery processing  . . . . . . . . 192
  H.2.4 Clay treater feed specifications  . . . . . . . . . . . . . . . . . . . . . . . . 192
  H.2.5  Clay treater monitoring – Routine operations and 

laboratory data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
  H.2.6 Troubleshooting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
 H.3 Clay treatment in distribution systems  . . . . . . . . . . . . . . . . . . . . . . . . . . 193
  H.3.1 Purpose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
  H.3.2 Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
  H.3.3 Correct usage of clay treatment in distribution systems . . . . . . 194

Annex I Jet fuel conductivity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
 I.1 Purpose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
 I.2 Conductivity requirements and depletion in distribution systems  . . . . . . 195
 I.3 Impact of SDA on water separation (water separation characteristic)  . . . 195
 I.4 Recommendations for the dosing of static dissipater additive . . . . . . . . . 196

Annex J Unit conversion factors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Annex K Glossary of terms and abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
 K.1 Terms and definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
 K.2 Abbreviations and acronyms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Annex L Referenced publications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Annex M Implementing EI/JIG 1530 and how to claim conformance. . . . . . . . . . . . . . . 219
 M.1 Conformance assessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
 M.2 Alternative means of conformance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
  M.2.1 Principles when considering AMCs  . . . . . . . . . . . . . . . . . . . . . 221
  M.2.2 Derogations – Special case  . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
  M.2.3 Derogation – Example. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Annex N Pipeline breakout/staging tankage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
 N.1 Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
 N.2 Separate inlet and outlet, suction height, settling and water draws  . . . . 227
 N.3 Product quality monitoring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

10

Annex O Aviation fuel cleanliness assessed by particle counting techniques  . . . . . . . 228
 O.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
 O.2 Condition monitoring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
 O.3 Fuel specification development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Annex P Summary of routine test frequencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

Annex Q  Examples of aviation fuel supply chains and the requirements  
for segregation and positive segregation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234

Contents continued
Page



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

11

LIST OF FIGURES AND TABLES
Page

Figures

Figure 1  Example of batch make-up record . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Figure 2  Two examples illustrating when to include existing tank heel and tank  

inlet line (line push) volumes in predicted new batch property calculations  
for recertification test certificates   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Figure 3  Example of spot sample positions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Figure 4  Generic schematic of hydroprocessor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Figure 5  Generic schematic of wet treatment process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Figure 6  Generic schematic of hydrofluoric acid and sulfuric acid alkylation units  . . . . . . . . . 69
Figure 7  Avgas tank stratification decision tree  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Figure 8  Jet tank stratification decision tree. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Figure 9  Example process flow diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
Figure 10  Examples of a suitable design of tankside fast-flush facility, without  

(top diagram) and with glass 'visi-jar' (bottom diagram). . . . . . . . . . . . . . . . . . . . . 109
Figure 11  Example of filtration maintenance record   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
Figure 12  Example routes to synthetic jet fuel components . . . . . . . . . . . . . . . . . . . . . . . . . . 156
Figure E.1  Data interpretation decision process for test methods with stated precision . . . . . . 183
Figure E.2  Data interpretation decision process for test methods with no stated  

precision (e.g. thermal stability, copper strip etc.) . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Figure H.1  Adsorption within a clay treater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
Figure M.1  Implementing EI/JIG 1530 and claiming conformance  . . . . . . . . . . . . . . . . . . . . . . 220
Figure M.2  Example of a Derogation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
Figure O.1  Example of condition monitoring of an airport fuel supply system  . . . . . . . . . . . . . 229
Figure O.2  Automatic particle counting directly from line outlet of fixed filtration . . . . . . . . . . 230

Tables

Table 1  Sampling and samples terminology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Table 2  Recertification test requirements for jet fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Table 3  Recertification test requirements for avgas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
Table 4  Visual Appearance Check requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Table 5  Generic examples of refinery chemicals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Table 6  Impact of refinery processes on fuel properties  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Table 7  Impact of alkylation processes on fuel properties . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Table 8  Laboratory data for monitoring of refining processes . . . . . . . . . . . . . . . . . . . . . . . . 70
Table 9  Avgas dyes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
Table 10  Minimum requirements for testing of FSII in storage tanks . . . . . . . . . . . . . . . . . . . . 83
Table 11  EI/JIG 1530 minimum requirements for internal lining of storage tanks  . . . . . . . . . 110
Table 12  Terminology and definitions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
Table 13  Cleaning intervals for storage installations with conventional tank designs  

directly supplying airport service tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
Table 14  Modified cleaning intervals for storage installations with additional design  

features directly supplying airport service tanks  . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
Table 15  Minimum conditions to be met for establishing tank cleaning intervals  . . . . . . . . . 126
Table 16  Requirements that apply to tanks that have been used previously for  

non-aviation fuels, that are brought into aviation fuel service. . . . . . . . . . . . . . . . . 127
Table 17  Products that shall not be used as leading or trailing parcels in  

multi-product pipelines that carry jet fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

12

List of figures and tables continued
Page

Table 18  Products that are acceptable as leading or trailing parcels when  
transporting jet fuel in multi-product pipelines. . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Table 19  Road tanker/rail tank car product changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
Table 20  Number of samples to be drawn and analysed. . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
Table 21  Requirements for ISO tank container product changes. . . . . . . . . . . . . . . . . . . . . . 152
Table D.1  Required laboratory tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
Table D.2  Summary of soak testing requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
Table O.1  Particle counts from two ships delivering into a marine terminal (Tests 1  

to 3 from first ship, Tests 4 to 7 from second ship) . . . . . . . . . . . . . . . . . . . . . . . . . 230



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

13

LEGAL NOTICES AND DISCLAIMERS

This publication has been prepared by the Energy Institute (EI) Aviation Committee and the Joint 
Inspection Group (JIG).

The information contained in this publication is provided as guidance only, and although every effort 
has been made by EI and JIG to assure the accuracy and reliability of its contents, EI AND JIG 
MAKE NO GUARANTEE THAT THE INFORMATION HEREIN IS COMPLETE OR ERROR-FREE. 
ANY PERSON OR ENTITY MAKING ANY USE OF THE INFORMATION HEREIN DOES SO AT 
HIS/HER/ITS OWN RISK. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, 
THE INFORMATION HEREIN IS PROVIDED WITHOUT, AND EI AND JIG HEREBY EXPRESSLY 
DISCLAIM, ANY REPRESENTATION OR WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED 
OR STATUTORY, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL 
EI OR JIG BE LIABLE TO ANY PERSON, OR ENTITY USING OR RECEIVING THE INFORMATION 
HEREIN FOR ANY CONSEQUENTIAL, INCIDENTAL, PUNITIVE, INDIRECT OR SPECIAL DAMAGES 
(INCLUDING, WITHOUT LIMITATION, LOST PROFITS), REGARDLESS OF THE BASIS OF SUCH 
LIABILITY, AND REGARDLESS OF WHETHER OR NOT EI OR JIG HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES OR IF SUCH DAMAGES COULD HAVE BEEN FORESEEN.

The contents of this publication are not intended or designed to define or create legal rights or 
obligations, or set a legal standard of care.

EI and JIG are not undertaking to meet the duties of manufacturers, purchasers, users and/or 
employers to warn and equip their employees and others concerning safety risks and precautions, 
nor is EI or JIG undertaking any of the duties of manufacturers, purchasers, users and/or employers 
under local and regional laws and regulations. This information should not be used without first 
securing competent advice with respect to its suitability for any general or specific application, and all 
entities have an independent obligation to ascertain that their actions and practices are appropriate 
and suitable for each particular situation and to consult all applicable federal, state and local laws.

EI AND JIG HEREBY EXPRESSLY DISCLAIM ANY LIABILITY OR RESPONSIBILITY FOR LOSS OR DAMAGE 
RESULTING FROM THE VIOLATION OF ANY LOCAL OR REGIONAL LAWS OR REGULATIONS WITH 
WHICH THIS PUBLICATION MAY CONFLICT.

Nothing contained in any EI or JIG publication is to be construed as granting any right, by implication 
or otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by 
letters patent. Neither should anything contained in the publication be construed as insuring anyone 
against liability for infringement of letters patent.

No reference made in this publication to any specific product or service constitutes or implies an 
endorsement, recommendation, or warranty thereof by EI and JIG.

EI, JIG AND THEIR AFFILIATES, REPRESENTATIVES, CONSULTANTS, AND CONTRACTORS 
AND THEIR RESPECTIVE PARENTS, SUBSIDIARIES, AFFILIATES, CONSULTANTS, OFFICERS, 
DIRECTORS, EMPLOYEES, REPRESENTATIVES, AND MEMBERS SHALL HAVE NO LIABILITY 
WHATSOEVER FOR, AND SHALL BE HELD HARMLESS AGAINST, ANY LIABILITY FOR ANY 
INJURIES, LOSSES OR DAMAGES OF ANY KIND, INCLUDING DIRECT, INDIRECT, INCIDENTAL, 
CONSEQUENTIAL, OR PUNITIVE DAMAGES, TO PERSONS, INCLUDING PERSONAL INJURY OR 
DEATH, OR PROPERTY RESULTING IN WHOLE OR IN PART, DIRECTLY OR INDIRECTLY, FROM 
ACCEPTANCE, USE OR COMPLIANCE WITH THIS STANDARD.
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FOREWORD

This publication has been prepared by the EI's Supply Chain Fuel Quality Sub-Committee, in 
conjunction with JIG.

EI/JIG 1530 is intended to provide a standard to assist in the maintenance of aviation fuel quality, from 
its point of manufacture to delivery to airports. It provides mandatory provisions and good practice 
recommendations for the design/functional requirements of facilities, and operational procedures. It 
is not intended to be a substitute for a site-specific operating and fuel quality control manual.

This publication is intended for adoption worldwide, by any company or organisation involved in the 
refining or handling of aviation fuel upstream of airports. This includes those companies/organisations 
responsible for the design, construction, operation, inspection or maintenance of refineries, pipelines, 
marine vessels, coastal/inland waterway barges, road tankers, rail tank cars or storage installations, 
aviation fuel testing laboratories and inspection companies.

Whilst written in the context of the legislative and regulatory framework generally applicable in 
the European Communities, the provisions set out in this publication can similarly be applied in 
other countries providing national and local statutory requirements are complied with. Where these 
requirements differ, the more stringent should be adopted.

The EI and JIG are not undertaking to meet the duties of employers to warn and equip their 
employees, and others exposed, concerning health and safety risks and precautions, nor undertaking 
their obligations under local and regional laws and regulations.

Nothing contained in any EI/JIG publication is to be construed as granting any right, by implication or 
otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by letters 
patent. Neither shall anything contained in the publication be construed as insuring anyone against 
liability for infringement of letters patent.

This publication is intended to assist those involved in the refining, distribution and supply of aviation 
fuel. Every effort has been made by the EI and JIG to assure the accuracy and reliability of the data 
contained in this publication; however, EI and JIG make no representation, warranty, or guarantee in 
connection with this publication and hereby expressly disclaim any liability or responsibility for loss 
or damage resulting from its use or for the violation of any local or regional laws or regulations with 
which this publication may conflict.

Suggested revisions are invited and may be submitted to the Technical Department, Energy Institute, 
61 New Cavendish Street, London, W1G 7AR (technical@energyinst.org) or to the Joint Inspection 
Group (via www.jigonline.com).

EI/JIG 1530 second edition contains a number of significant changes from the first edition, reflecting 
the large number of comments received from stakeholders for consideration and incorporation into 
this publication. For information, many of the major changes are listed below. However, this is not a 
full list of all the changes made. A line has been included in the margin of this publication alongside 
any text, tables or figures that have been amended from the first edition.
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Clause Description of change

General Standard made less jet fuel-specific with the inclusion of aviation gasoline 
(avgas) when appropriate. References to aviation fuel apply to both jet fuel 
and avgas.

General References to requirements of specific aviation fuel specifications removed 
unless appropriate.

General All references to Filter Monitors and EI 1583 removed. 

General All references to Periodic Testing removed throughout document, – requirement 
to retest fuel covered by 2.2.6, duration of validity of certificate.

General Use of term isolate/isolated removed from document to avoid confusion 
with other uses of term (e.g. isolate electricity) definition removed from 
glossary.

2.3 Major redraft of section to provide further clarity and accommodation of 
fungible pipeline systems. Updated examples given in schematics including 
addition of fungible pipeline scenario.

4.5.8 Additional sections added to cover tests for particle counting, chloride 
contamination, microbiological growth (MBG), chemical water detector 
(CWD) and fuel system icing inhibitor (FSII). 

4.5.8.10 Title changed to 'Requirements for field test laboratories and field-testing 
equipment' with additions to cover requirements of field-testing laboratories.

Chapter 5 Title changed to 'Certifying laboratories' to distinguish from field testing 
laboratories.

Chapter 6 Extensive additions to include reference to avgas grades and the 
manufacturing of avgas.

7.3 New sections added regarding leak detector additive, avgas dyes and 
tetraethyl lead (TEL) for avgas.

8.3.3 Single and multi-product pipeline receipt sampling requirements aligned.

8.4.2 Several options for reducing tank settling time added based upon tank 
design, additional sampling and testing, and whether supplying direct or 
indirect to airport service tanks.

9.3.4 Requirement for new tanks brought into aviation fuel service to have either 
fixed roof or dome cover changed to apply only to direct to airport service 
tanks.

9.3.7 Requirement for separate inlet and outlet lines for tanks is mandated for 
tanks delivering direct to airport service tanks or into grade-dedicated 
systems. Direct to airport service tank locations with single inlet/outlet lines 
shall be upgraded. Non-direct to airport locations with single inlet/outlet 
lines require procedures to manage line content. 

9.3.8 Separation and positive segregation section redrafted to clarify when 
positive segregation is required. In addition, definitions of separation, 
segregation and positive segregation clarified. Schematic illustrations of 
when positive segregation is required added (six cases in all) as new  
Annex Q.

9.3.8 Clarification added on when thermal relief valves (TRVs) on tank inlet or 
outlet lines may/may not bypass to the storage tank.



QUALITY ASSURANCE REQUIREMENTS FOR THE MANUFACTURE, STORAGE AND DISTRIBUTION OF AVIATION FUELS TO AIRPORTS

16

Clause Description of change

9.5.1.6 Requirements for verification of positive segregation effectiveness amended 
to at least every three months.

10.1.6 Redrafted to avoid duplication as ship-to-ship transfer and loading into 
floating storage are the same operation and to enable traceability to be 
retained during transfer between ships.

10.2.3.3, 8.3.4.2 Sampling requirements from multi-product pipeline aligned with single 
grade pipeline. 8.3.4.2 also changed to be consistent. Clarified that 
automatic continuous in-line monitoring acceptable.

10.3.4 Driver controlled loading section added.

10.3.5 Driver controlled delivery section added.

Annex A Redrafted to differentiate between authorised signatories process for 
laboratory documents and operational documents with examples given of 
each.

Annex M Concept of derogation introduced.

Annex N New Annex N added covering fungible pipeline breakout/staging tankage 
(drain-dry). Numerous references to new Annex N added throughout text as 
applicable.

Annex O New Annex O added covering aviation fuel cleanliness assessment by 
particle counting techniques.

Annex P New Annex P added giving summary of routine test frequencies.

Annex Q Example schematic illustrations added of aviation fuel supply chains and the 
requirements for segregation and positive segregation.
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1 INTRODUCTION, SCOPE, APPLICATION AND IMPORTANT 
DEFINITIONS

1.1 INTRODUCTION

For many decades those involved in aviation fuel manufacture and handling have worked 
to ensure that all aviation fuel delivered to airports is on-specification, clean and dry, and 
fit-for-purpose.

In various regions worldwide, this activity was undertaken by a relatively small number of 
integrated oil companies or national oil companies, working to company proprietary manuals. 
This situation has significantly changed in recent years, with a diverse range of companies and 
organisations having responsibility for aviation fuel manufacture and distribution to airports.

The need to highlight the availability of industry standards for the management of aviation 
fuel quality throughout the supply chain has been recognised by the International Civil 
Aviation Organization (ICAO), which has issued Doc 9977 Manual on civil aviation jet fuel 
supply. This has been issued to the civil aviation authorities of the 191 Member States of 
ICAO.

Industry stakeholders have recognised the need to document the key mandatory provisions 
that are considered essential for the maintenance of aviation fuel quality from its point of 
manufacture through (sometimes complex) distribution systems to airports. In addition, good 
practice recommendations and informative material have been provided, based on existing 
company operating procedures, and collective industry specialist knowledge developed over 
many years of safe and efficient operations.

The content of this publication is distilled from a large body of information to provide a 
supportable single standard for the manufacture, supply and distribution of aviation fuels. All 
companies/organisations involved in maintaining aviation fuel quality are encouraged to seek 
continuous improvement in their operations.

The overriding philosophy implicit in this document is that, at each step in the fuel's journey 
from refinery to airport, all the parties involved, from its initial production to subsequent 
storage and handling, have a shared responsibility for maintaining the quality, cleanliness and 
traceability of the fuel at that point in the supply chain, and should not expect the parties 
further downstream to remedy any deficiencies.

It should be noted that maintaining aviation fuel quality relies upon the involvement of 
competent and experienced practitioners. This publication has been prepared for use by such 
individuals.

1.2 SCOPE

This publication provides mandatory provisions and good practice recommendations for 
maintaining aviation fuel (jet fuel and aviation gasoline (avgas)) quality in refineries and in 
storage, distribution and transport systems including those delivering to airports, covering:

 − facilities design and construction;

 − product manufacture;
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 − batching;

 − testing;

 − release;

 − storage and handling;

 − receipt and discharge;

 − quality assurance requirements, and

 − operational procedures.

This publication does not address:

 − The storage and handling of aviation fuels at airports. Requirements for airport 
installations can be found in:
– ATA 103 Standards for jet fuel quality control at airports.
– EI 1540 Design, construction, commissioning, maintenance and testing of 

aviation fuelling facilities.
– JIG 1 Aviation Fuel Quality Control & Operating Standards for into-plane fuelling 

services.
– JIG 2 Aviation Fuel Quality Control & Operating Standards for airport depots and 

Hydrants.

 − Health, safety, environmental protection and supply continuity (which it is assumed 
companies/organisations have in place). 

 Note: Requirements for overfill prevention (formerly covered by JIG 3), can be found 
in EI Model code of safe practice Part 2: Design, construction and operation of 
distribution installations.

1.3 APPLICATION

This publication is intended for adoption worldwide, by any company or organisation involved 
in the manufacturing, testing, blending or handling of aviation fuel upstream of airports. This 
includes those companies/organisations responsible for the design, construction, operation, 
inspection or maintenance of refineries, pipelines, marine vessels, coastal/inland waterway 
barges, road tankers, rail tank cars or storage installations, aviation fuel testing laboratories 
and inspection companies. This standard is intended to form part of a quality assurance 
framework that gives assurance of ongoing compliance with the provisions of this standard.

The requirements and recommendations detailed in this publication are in alignment with 
those in API Recommended Practice 1595 Design, construction, operation, maintenance and 
inspection of aviation pre-airfield storage terminals and API Recommended Practice 1543 
Documentation, monitoring and laboratory testing of aviation fuel during shipment from 
refinery to airport.

For the purposes of demonstrating compliance with this publication the words 'shall', 'should' 
and 'may' are used to qualify certain requirements or actions. The specific meaning of these 
words is as follows:

 − 'shall' is used when the provision is mandatory;

 − 'should' is used when the provision is recommended as good practice, and

 − 'may' is used where the provision is optional.
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This publication cites numerous other publications (for a full list see Annex L). In each case it 
is the most recently published edition (the latest edition) of each referenced publication that 
applies.

Existing facilities may not initially comply fully with mandatory provisions of this publication. 
The goal should always be full compliance. Where full compliance has not been achieved, it 
shall be demonstrated that the combination of existing facilities and the quality assurance 
procedures applied to them (based on a full risk assessment) are capable of always meeting 
the objective of delivering only clean, dry, on-specification fuel. For further details on claiming 
conformance with EI/JIG 1530 and addressing non-compliance see Annex M.

It is also recognised that at times operational constraints may require short-term, one-
off, deviations from normal operating procedures (in accordance with this standard). A 
waiver process shall be implemented by the organisation to manage this. Waivers shall be 
documented and include a description of additional actions taken to mitigate the risk for the 
duration of the waiver. 

Any waiver process or system shall have defined levels of waiver authority.

From time to time there might be changes to the requirements in this standard between 
revisions. Any required changes will be communicated through formal addenda to  
EI/JIG 1530.

1.4 IMPORTANT DEFINITION

1.4.1 On specification

Aviation fuel specifications contain a table (or tables) of fuel property requirements, with their 
minimum and/or maximum allowable values. However, in addition to the table of properties, 
aviation fuel specifications contain numerous requirements related to permitted materials 
(both fuel components and additives), quality assurance, management of change, testing 
and documentation (traceability), and cleanliness, which are designed to ensure that fuel 
delivered into aircraft is fit-for-purpose.

A declaration of 'on specification' or 'meeting the specification' means that the 
batch has been tested, in accordance with the prescribed methods and the results 
conform to all the various maximum/minimum limits for fuel property tests and also 
satisfy all other aspects of the latest version of the specification such as material 
composition, approved additives, quality assurance, management of change, 
cleanliness, traceability, etc.

1.4.2 Glossary of terms and abbreviations

A glossary of terms and abbreviations used in this publication is included as Annex K.


