
ENABLE THE USE OF NEW 
AVIATION FUEL (SAF) 

Industry Accepted  New Fuel Process 
(ASTM D7566), 

and Underlying Supporting Principals 
(ICAO, Regulators, OEMs)



INTERNATIONAL AVIATION 
UN Agency



INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAO - United Nations agency develops global regulations 
and recommended practices for 193 member countries to 
cooperate in international aviation.

Establishes and reviews international technical regulations 
for: aircraft operation and design, crash investigation, the 
licensing of personnel, telecommunications, meteorology, air 
navigation equipment, ground facilities for air transport, and 
search-and-rescue missions



ICAO - United Nations agency develops global regulations 
and recommended practices for 193 member countries to 
cooperate in international aviation.

Establishes and reviews international technical regulations 
for: aircraft operation and design, crash investigation, the 
licensing of personnel, telecommunications, meteorology, air 
navigation equipment, ground facilities for air transport, and 
search-and-rescue missions

National regulations are enforced in, and by, sovereign states, 
and which must be legally adhered to by air operators making 
use of applicable airspace and airports.

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Regulators ability to influence jet fuel specifications



JET FUEL SPECIFICATION
Nationals Regulators Authority

Grants Authority



NATIONAL REGULATORS 



NATIONAL REGULATORS AUTHORITY

Aircraft Parts

Manufacturing Installation

Focused on Equipment

Engineering 

Drawings

Regulatory Authority - Exists Over Entire Supply Chain

Aviation Regulators Focus on Equipment (OEM’s)



REGULATORS - SOME PLAY MORE CRITICAL ROLE
Regulators in a state of design - i.e. that have OEMs, provide initial approvals for equipment.

The remaining country regulators by ICAO reciprocity accept approvals of equipment from 
regulators with OEM’s in their jurisdictions.



Aircraft Parts

Manufacturing Installation Operation

Focused on Equipment

Engineering 

Drawings

Regulatory Authority - Exists Over Entire Supply Chain

Aviation Regulators Focus on Equipment and also Operation of the Equipment

NATIONAL REGULATORS AUTHORITY



REGULATORS (ACHIEVE) CONTROL
Regulating OEMs – Fuel Identification

Assigns Operational Responsibility

Grants Authority



Fuel is considered an Operation Limitation.  - Aircraft is Certificated to only use a Specified Fuel

National Airworthiness Authorities Regulate Equipment 

do not approve jet fuel or jet fuel producers (excluding Russia and China), 

they certify aircraft to operate on a specified fuel - (Jet A, Jet A-1)

OPERATIONAL CONTROL – IDENTIFIED FUEL TYPE



…but, the Aviation Authorities don’t 
test aviation fuel at uplift to aircraft!

Why not?

* In most countries, but excludes China and Russia and some others

Regulatory authority control of fuel 

quality begins at wing of airplane*

Production Transport Storage

Amardeep

REGULATORY OVERSIGHT



REGULATORY OVERSIGHT





Industry Quality Control Systems - 

Built Around Industry/Military Fuel Specifications

INDUSTRY QUALITY CONTROLS



CIVIL AVIATION INDUSTRY – RELIES ON 

COMPOSITION AND PROPERTIES OF  JET A/A-1 FUEL

1950’s 1970’s 1990’s 2000’s

New 

Engines

ASTM D1655 & DEF 

STAN 91-091

Jet Fuel 

Specifications

Western world has two primary jet fuel specifications that 
describe Jet A and Jet A-1properties

Jet A/A-1 Fuel



INDUSTRY QUALITY CONTROLS

Industry Quality Control Systems - 

Built Around Industry/Military Fuel Specifications



HISTORICAL JET FUEL PROCESS
Recap

Grants Authority

Assigns Operational Responsibility

Regulate Equipment 
& Operations

(Jet A / Jet A-1) Fuel is 
an Operation Limitation

Jet A / Jet A-1 Fuel is 
Specified by ASTM D1655 
or Def Stan 91-091

What do we do with New Fuels - SAF?



SATF (OR SAF) MUST BE BACKWARDS COMPATIBLE

1950’s 1970’s 1990’s 2000’s

New Fuel

Existing Engines

How do we enable 
the use of a new fuel 

in existing equipment 

???



HISTORIC REGULATOR FUEL PROCESS

Aircraft Flight Manual
Aircraft Operating Limitations

Engine Operating 

Limitations

Requires a New Operating Limitations

New Jet Fuel Spec

1. Fuel Specification 

Development & Issuance

2. Certification of Each 

Engine/Aircraft Model

Fly on the 
New Fuel

Recertification - Onerous Process 
(Financial and Logistical Difficulties)



JET FUEL SPECIFICATION
Dictate Requirements to Specification Drafters

Dictate Requirements

Develop Methodology for New Fuels

Grants Authority

Assigns Operational Responsibility



ENABLING THE USE OF SYNTHETIC JET A/A-1 FUEL

Aircraft Flight Manual
Aircraft Operating Limitations

Engine Operating 

Limitations

New Operating 

Limitations Required

Meets 

Existing 
Operating 

Limitations

1. Fuel Specification 

Development & Issuance

2. Certification of Each 

Engine/Aircraft Model

“Drop-In” Fuel
Jet A/A-1 Fuel

SATF Evaluation 

per ASTM D4054

New Jet Fuel Spec

Fly on the 
New Fuel

ASTM D7566



Aircraft Flight Manual
Aircraft Operating Limitations

Engine Operating 

Limitations

Meets 

Existing 
Operating 

Limitations

1. Fuel Specification 

Development & Issuance

2. Certification of Each 

Engine/Aircraft Model

Fly on the 
New Fuel

New SATF Meets Conventional Jet 
Fuel Composition & Properties

SATF Evaluation 

per ASTM D4054

“Drop-In” Fuel
It is Jet A/A-1 Fuel

ASTM D7566

ENABLING THE USE OF SYNTHETIC JET A/A-1 FUEL



D4054 PROCESS

New SBC Annex Added to D7566 

Research Report

OEM / Regulator 
Review

ASTM Balloting
Spec Listing



Aircraft Flight Manual
Aircraft Operating Limitations

Engine Operating 

Limitations

ASTM D7566

Meets 

Existing 
Operating 

Limitations

1. Fuel Specification 

Development & Issuance

2. Certification of Each 

Engine/Aircraft Model

Fly on the 
New Fuel

New SATF Meets Conventional Jet 
Fuel Composition & Properties

SATF Evaluation 

per ASTM D4054

“Drop-In” Fuel
Jet A/A-1 Fuel

ENABLING THE USE OF SYNTHETIC JET A/A-1 FUEL



ASTM D7566

Meeting D7566 Requirements = “Drop in Fuel” 



D7566 IS A FUEL SPECIFICATION



UNIQUE CRITERIA FOR EACH SBC 

Unique Criteria in each Annex for different SBC



UNIQUE CRITERIA FOR EACH SBC 

Unique Criteria in each 
Annex for different SBC



UNIQUE CRITERIA

Unique Criteria in each annex to 
control blending components



UNIQUE CRITERIA BLEND % SBC 

Additional Requirement - dictating max allowable % of each SBC



ADDITIONAL REQUIREMENTS D7566

Additional Requirements in 
Table 1 for Blended Fuel



Additional Requirements in 
Table 1 for Blended Jet Fuel



“DROP IN” FUEL

Enhanced Requirements unique for each annex – Synthetic blend component (SBC)

Further Limited by % of each SBC

Additional Requirements for final D7566 blended fuel

 

D7566 finished bend by default will meet all requirements of D1655 

D7566 fuel is Re Identified as D1655 fuel

Drop in Fuel







ASTM D7566 & D4054 GLOBAL ACCEPTED PROCESS

Annex A1
FT

South Africa

Annex A5
IBN-ATJ
France

Annex A7
HC-HEFA

Japan

Annex A8
ATJ-SKA
Sweden

Annex A4
FT-IPK/A

South Africa

Annex A3
SIP

USA
Annex A6

CHJ
USA

Annex A2
HEFA
USA

UPM
Tall Oil
Finland REVO

HEFA
Japan

Topsoe
MTJ-CKA

Denmark

CSIR-IIP
HEFA-SKA

India

OMV
PTJ

Austria

CleanJoule
ITJ-SCP

USA

Marathon
SAK
USA

D7566 Annex

D4054 Evaluation in Process

Exxon/UOP
MTJ-SPK

USA



JET FUEL SPECIFICATION
“Drop In” Fuel

+++

“Drop In” Fuel Concept 



JET FUEL SPECIFICATION
Allow Operators to Use SAF AND Still Meet OEM Specification Requirement

+++



ENABLE THE USE OF NEW 
AVIATION FUEL (SAF) 
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