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1. Opening

Jane Hupe, Deputy Director, Environment



Objective

Provide participants with an understanding of the 
specifications of Aviation Turbine Fuels, and on the 

process to approve new pathways for its production and 
use on aircraft.
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ACT-SAF series #3 Partners

Mr. Ross Walker Mr. Mark Rumizen Mr. Nicolas Jeuland



ACT-SAF platform provides the most recent 
information:

– List of Partners constantly updated

– ACT-SAF series material available online

ACT-SAF updates

https://www.icao.int/environmental-protection/Pages/act-saf.aspx



ACT-SAF updates

Projects: SAF Production Feasibility Studies:

• Many feasibility studies will be developed in ACT-SAF
– Three new feasibility studies under existing ICAO-EU project (Zimbabwe,

Côte d'Ivoire and Cabo Verde)
– Financial resources provided by Cote D’Ivoire, France, Netherlands and the

European Commission will allow several additional feasibility studies
– ICAO and World Bank project being structured
– Studies also being pursued by ACT-SAF partners

• ICAO is currently developing a template for SAF Feasibility Studies
– Allow comparability between results
– Harmonized structure
– Facilitate outreach of results



ACT-SAF updates

Projects: Support to policy implementation:

• Many policies are available to support SAF development

9

https://www.icao.int/environmental-
protection/Pages/saf_guidance_potential_policies.aspx

* Reference:  ICAO Guidance on Potential Policies and Coordinated 
Approaches for the deployment of Sustainable Aviation Fuel (2022), 
developed by CAEP

Potential Policy Categories*

Government funding for SAF research, development, 
demonstration and deployment (RDD&D)

SAF mandates

Targeted incentives and tax relief Update of existing policies to incorporate SAF

Recognition of SAF environmental benefits Demonstrate government leadership

ACT-SAF can support States to 

Identify tailored policy solutions Implement a policy framework

https://www.icao.int/environmental-protection/Pages/saf_guidance_potential_policies.aspx


10

Once the potentials are identified, ACT-
SAF can support States on the SAF 

certification processes
Sustainability Certification

ICAO CORSIA Standards
Technical Certification

ASTM Standards

• Feedstock production (Farms / Plantations / Waste-producing facilities)

• First Gathering point; collecting point

• SAF production plant

• SAF blend point

All elements of a SAF Supply chain needs to be certified:

Projects: Support to certification



ACT-SAF updates

Key request - conceptual training on SAF

ACT-SAF Series (preliminary list of sessions)

#1 Introduction to SAF 

#2 SAF sustainability and reporting under CORSIA

#3 SAF production technology and certification

#4 SAF market outlook and policies (23rd March)

#5 SAF logistics (April)

#6 SAF economics and financing (May)

#7 Feasibility Assessment (June)

Today’s Session

• Future sessions on
specific aspects

• Subject to review –
feedback welcome

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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3. Aviation Fuels Terms and Acronyms



ATF =  Aviation Turbine Fuel also known as JET Fuel

SATF = Synthetic Aviation Turbine Fuel in the context of ATF specifications (e.g. ASTM D1655, DEF STAN 91-091)

• SATF can be either semi-synthetic (e.g. 50%) or fully-synthetic (i.e. 100%) 

SBC = Synthetic (Kerosene) Blend Component used in fuel specification documentation 
(e.g. ASTM D7566, DEF STAN 91-091)

SAF = Sustainable Aviation Fuel is defined as a "renewable or waste-derived aviation fuel that 
meets the CORSIA Sustainability Criteria” (Ref ICAO SARPs Annex 16 Volume IV) 

LCAF = Lower Carbon Aviation Fuel
● Is defined as “a fossil based aviation fuel that meets the CORSIA Sustainability Criteria” 

(Ref ICAO SARPs Annex 16 Volume IV)

● These aviation fuels have the same carbon content as other aviation fuels.

Aviation Fuels Terms and Acronyms

SAF = SATF + Sustainability

https://www.icao.int/environmental-protection/Pages/innovative-fuels.aspx
https://www.icao.int/environmental-protection/Pages/innovative-fuels.aspx


4. What is Aviation Turbine Fuel (ATF)?



ATF is a commodity traded and used around the world meeting the same minimum 

requirements (i.e. DEF STAN 91-091 / ASTM D1655)

What is ATF



What is Aviation Turbine Fuel?

● ATF is a liquid Hydrocarbon in the C9 to C16 range.

● ATF does not have a precise chemical composition but is 

controlled by property requirements.

● Normally ATF is composed of paraffins, naphthenes & 

aromatics

What is ATF



ATF is:
Beyond being a liquid 

Hydrocarbon in the C9 to 

C16 range, ATF must meet 

the user requirements to 

ensure the safe operation 

of aircraft in all phases of 

flight.

Some properties are 

tested, others are 

considered as inherent.

What is ATF



5. How is Aviation Turbine Fuel (ATF) produced 
& controlled?



A selection of various crude oils that can be transformed into JET Fuel

Aviation Turbine Fuel has traditionally been produced from 
petroleum crude oils

How is ATF produced and controlled



ATF is produced from various different feedstocks and  
transformed by numerous chemical processes.

Crude oils have 
different properties 
depending on where 

they are from 

How is ATF produced and controlled



Straight or atmospheric distillation is not sufficient to 
transform crude oils into the required end products

To optimise production 
and obtain the desired 
range and quantities of 
end products various 

other processes must be 
applied

How is ATF produced and controlled



ATF is produced from various different feedstocks and 

transformed by numerous chemical processes.

Feedstocks are 
transformed by numerous 

different processes to 
achieve the required 

distribution and volumes 
of end products.

(Example of what refinery processes look like)

How is ATF produced and controlled



For over half a century 
the production of ATF 
was restricted to 
transforming crude oils.
Early petroleum 
production was via 
atmospheric distillation 
but this was soon 
supplemented by 
various chemical 
transformation 
technologies to optimise 
the range & yield of 
products including ATF

How is ATF produced and controlled



In 1999 the first non 
petroleum Synthetic 
Blending Component 
(SBC) production 
pathway was approved 
to be used in the 
production of ATF.
Coal was transformed 
using the Fischer 
Tropsch (FT) Process & 
the SBC was blended 
with ATF  to make the 
first SATF known as 
Coal-To-Liquids (CTL).
SATF-CTL has been 
safely used in South 
Africa for over 20 years

How is ATF produced and controlled



In 2009 the use of other 
non petroleum 

feedstocks, i.e. natural 
gas & biomass using the 

FT process were 
permitted to produce 

SBC and new fuel 
specification (ASTM

D7566 was created to 
capture and control the 

more stringent 
requirements when 

producing ATF with SBC.
(The SATF-CTL pathway had been 

an annex in DEF STAN 91-091)

How is ATF produced and controlled



Since 2011 the number 
of SBC pathways in 
ASTM D7566 has been 
expanded and the 
number of approved 
feedstocks and 
processes to produce 
ATF by blending SBC is 
now seven.
In addition, two distinct 
processes where by non 
petroleum oils can be 
co-processed with crude 
oil to directly produce 
ATF without the need of 
blending an SBC.

How is ATF produced and controlled



ASTM D7566 Standard Specification for Aviation Turbine Fuel 

Containing Synthesized Hydrocarbons
● Covers the manufacture of ATF that consists of conventional ATF blended with SBC.
● Identifies Materials and Manufacturing processes in 7 annexes

1. Fischer-Tropsch Hydroprocessed Synthesised Paraffinic Kerosine (SPK)
2. Synthesised Paraffinic Kerosine from Hydroprocessed Esters & Fatty Acids (HEFA SPK)
3. Synthesised Iso-Paraffins from Hydroprocessed Fermented Sugars (SIP)
4. Synthesised Kerosine with Aromatics derived by Alkylation of Light Aromatics from Non-Petroleum 

Sources (SPK-A)
5. Alcohol-To Jet Synthetic Paraffinic Kerosene (ATJ-SPK)
6. Synthesised Kerosine from Hydrothermal conversion of Fatty Acid Esters & Fatty Acids (CHJ)
7. Synthesised Paraffinic Kerosine from Hydroprocessed Hydrocarbons, Esters & Fatty Acids (HC-HEFA SPK)

● ATF manufactured, certified, & released to all the requirements of Table 1 of D7566, meets the 

requirements of Specification D1655 & shall be regarded as Specification ASTM D1655 ATF. 
○ It also meets the requirements of and is regarded as Def Stan 91-091, CGSB 3.23-2020, DCSEA 134 E & 

other specifications
○ By meeting the requirements of ASTM D1655, DEF STAN 91-091 etc the ATF is approved for flight 
○ (ASTM D7566 is not approved for flight unless recertified as one of the approved fuel specifications).

How is ATF produced and controlled



D7566 Table 1 Extended Requirements includes:
Composition
Aromatics: One of the following requirements shall be met: Min Max Test Methods
1. Aromatics, volume percent MinR,S 8 25 D1319 or IP 156 or D8305X

2. Aromatics, volume percent MinR,S 8.4 26.5 D6379/IP 436

Why blending is required

JET A1

100% Petroleum

(ASTM D1655 – Approved for flight ) ATF

100% SBC (example)

(ASTM D7566 - Not approved for flight) SBC

JET A1

50% Petroleum / 50% SBC – blended

(ASTM D1655 – Approved for flight ) SATF

a

b

c (= a + b)

How is ATF produced and controlled



6. Overview of the Aviation Industry Process for 
Assessing, Controlling & Approving new 
Feedstocks & Processes for ATF Production



EVALUATED
APPROVED FOR 

FLIGHT
Verify aircraft documentation for any restrictions and or 

limitations

DOCUMENTED

What is the process for approving new feedstocks and production 

processes into the ATF/JET fuel specifications?

Approval process for new feedstocks



Break for discussion

Questions?

Topics to be covered:
3. Aviation Fuels Terms & Acronyms
4. What is Aviation Turbine Fuel (ATF)?
5. How is Aviation Turbine Fuel Produced & Controlled?
6. Overview of the Aviation Industry Process for Assessing, Controlling & 
Approving new Feedstocks & Processes for ATF Production
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9. Co-Processing Pathways
10. New SATF Producer Guidance
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12. Future evolutions of SATF certification processes 
13. Open discussion
14. Closing remarks



7. Synthetic Aviation Turbine Fuels (SATF) 
Approval



Airworthiness Authority Approval of Aviation Fuel

Engine Ratings and 
Operating Limitations

Powerplant Limitations

– Fuel Specification

Operating Limitations

– Powerplant limitations in 
Airplane Flight Manual

Aircraft Flight Manual

– no person may 
operate a civil aircraft 
without complying 
with the operating 
limitations specified 
in the approved AFM

The Airworthiness Authority does 

not certify fuel, 

they certify airplanes and engines 

to operate on specified fuel

Fuel 

Specification

Fuel is Evaluated During Aircraft 
and Engine Certification

Airlines May Only Use 
the Fuel Specified by 

the OEM

This Must Control the Fuel 
Composition and Properties to 

Ensure a Consistent Product

ASTM D1655

DEF STAN 91-091

OEM 

Specifications

MIL-DTL 83133

Jet A/A-1

SATF Approval

Here is Where the Airworthiness 

Authorities Apply Regulatory 

Oversight in Operations



If New SATF Meets Conventional 

Jet Fuel Spec & Properties

FAA Approved Operating 

Limitations Based on ASTM 

Fuel Specifications 2

1

New SATF Meets Existing 

Operating Limitations, 

Therefore Approved to 

Use on Virtually All 

Existing Aircraft

D4054

SATF Evaluation 

Process

D7566

Drop-In

Jet Fuel Spec

3

Then New SATF Annex Added to 

Drop-In Fuel Spec

Conventional 

Jet Fuel Spec
Drop-In

Jet Fuel Spec

4 D1655 =    D7566

=

ASTM 

Specification 

= Approval 

to Fly

Tested Before 

Blending with 

Conventional 

Jet Fuel

Blend SBC with 

Jet Fuel to Make 

Drop-in SATF

Jet A and 

Jet A-1 

Fuel

Synthetic 

Blend 

Components 

(SBC)

SATF Approval For Use on Aircraft

SATF Approval



Let’s Look at the ASTM D4054 Evaluation Step

SATF Approval



D4054 Process Determines “Backwards Compatibility” of SATF

1950’s 1970’s 1990’s 2000’s
New Fuel

Drop-in 

FuelExisting Engines

SATF Approval



ASTM D4054 Evaluation Process

Specification 

Properties

Engine/APU 

Testing

Fit-For-Purpose 

Properties

Component/Rig Testing

Phase 2

ASTM 

Research 

Report

ASTM Balloting 

Process

ASTM

Specification

Accept

ASTM

Review

& Ballot

Re-Eval

As Required
Reject

ASTM

Specification

Accept

ASTM

Review

& Ballot

Re-Eval

As Required
Reject

ASTM

D7566 

Specification

Annex

Phase 1

ASTM 

Research 

Report

Tier 1
Tier 2

Tier 3 Tier 4

Review by 

National 

Airworthiness 

Authority 

OEM Review & 

Tier 3 & 4 

Requirements

OEM Review & 

Approval

SATF Approval

http://www.test-diagnostics.org/Boeing_logo.jpg
http://www.ashburninlinehockey.com/images/Airbus%20logo%20-%20swirl%20to%20side%202005.jpg
http://www.test-diagnostics.org/Boeing_logo.jpg
http://www.ashburninlinehockey.com/images/Airbus%20logo%20-%20swirl%20to%20side%202005.jpg


FAA D4054 Clearinghouse

Candidate 

SATF In

Final 

Research 

Report Out

FAA Funds 

Under ASCENT 

Center of 

Excellence

Structured as a 

Cost Share 

Arrangement

University of Dayton Research Institute (UDRI)

Coordinates, Manages, 

and Conducts D4054 

Evaluation Process

SATF Approval



May 24, 2006

CAAFI Established

June 2009

ASTM D7566 Issued

June 2009

FT-SPK Annex A1

July 2011

HEFA-SPK Annex A2 June 2014

SIP Annex A3
November 2015

FT-SPK/A Annex A4

December 2009

ASTM D4054 Issued

A1

A2

A3

A4

April 2016

ATJ-SPK Annex A5

Isobutanol Feedstock Only

A5

June 2018

Ethanol Feedstock Added

December 2019

CHJ Annex A6

A6

Alternative 

Jet Fuel 

Annex

Drop-in Fuel 

Specification Alternative  

Jet Fuel 

Evaluation 

Process

Commercial Aviation 

Alternative Fuel Initiative 

(see www.caafi.org)

May 2020

HC-HEFA Annex A7
A7

SATF Approval

SATF Progress to Date

http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png
http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png
http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png
http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png
http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png
http://kalaalog.com/wp-content/uploads/2007/08/plant-big.png


8. 100% SATF Specification



100% SATF Specification

Refinery

Conversion 

Process

Crude Oil

Renewable 

Feed Stocks

Conventional 

Jet Fuel

(ASTM D1655)

Synthetic Blend 

Component

(ASTM D7566)

Blend

Synthetic Aviation 

Turbine Fuel

(up to 50% renewable)ASTM D7566 Annex Ax

Synthetic Blend 

Component (SBC)

Current D7566 SATF Production Concept

ASTM D1655 

Conventional Aviation 

Turbine (Jet) Fuel

ASTM D7566 

Synthetic Aviation 

Turbine Fuel (SATF)

c

This IS

Jet A/Jet 

A-1 Fuel



100% SATF Specification

SATF Composition Compared to Jet A Fuel

Annex A1

FT-SPK

Annex A2

HEFA-SPK

Annex A5

ATJ-SPK

Annex A7

HC-HEFA

Annex A6

CHJ

Annex A4

FT-SPK/A

Annex A3

SIP

Isoparaffins

Normal Paraffins

Cycloparaffins

Aromatics

Naphthalenes

Compositional 
Subset

Compositional 
Subset

Compositional 
Subset

Fully 
Formulated

Fully 
Formulated

Composition
al Subset

Compositional 
Subset

Compositional 
Subset



100% SATF Specification

ASTM Task Group Working on Revision to D7566 to Allow Blending of 
Annex Synthetic Blend Components to Allow 100% SATF

+ =

Fully 
Formulated 

SATF
(a Jet A or Jet 

A-1 Fuel)

Annex A2

HEFA-SPK

Annex A6

CHJ

Annex A6

CHJ

=

=

Annex A2

HEFA-SPK + TBD 2023

SAK* Annex 

A?

Blend A Compositional 
Subset Annex with a 

Fully Formulated Annex

Blend A Compositional 
Subset Annex with a 

Different  Compositional 
Subset Annex

Allow Use of a Fully 
Formulated Annex 
Without Blending

*SAK: Synthetic Aromatics Kerosene



9. Co-Processing Pathways



Co-Processing Pathways

Co-Processed Jet Fuel

(ASTM D1655 Annex A1)

(>= 95% petroleum/=<5% renewable)

Renewable 

Feed Stocks

Currently Limited to <5% of 
feed to refinery

ASTM D1655 

Annex A1

Co-Processing



10. New SATF Producer Guidance



New SATF Producer Guidance

Industry Oversight Airworthiness 
Authority 
Oversight

There is no requirement from the Airworthiness Authority 
Certification to produce SATF. However:
• An Airline customer may require “due diligence” testing after 

consulting with their aircraft and engine manufacturers
• The SATF producer may need to obtain sustainability certification, 

which do not include flight safety aspects covered by ASTM.

There is no requirement for an
Airline to Obtain Approval from 
their Airworthiness Authority
• SATF is Jet A or Jet A-1 Fuel 

and is already approved



Break for discussion

Questions?

Topics to be covered:

7. Synthetic Aviation Turbine Fuels (SATF) Approval

8. 100% SATF Specification

9. Co-Processing Pathways

10. New SATF Producer Guidance
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• ICAO LTAG (Long Term Aspirational Goal) have been

adopted in late 2022

• All LTAG scenarios rely on a massive ramp-up of SAF

• Such ramp-up implies:

• Continuous qualification of new SATF pathways

• Allow SATF use at high blending ratio (up to 100%)

Ongoing work on 

ASTM process

efficiency increase

Towards a 100% 

SATF grade 



Current challenges of SATF certification

• Disclaimer: increase of efficiency does NOT mean simplification or

reduction of requirements

• ASTM process often seen as costly and complex, but compulsory in

order to ensure the highest safety levels

Fuel properties inter-correlations and impact on 
aircraft (EU Jetscreen project)

• ASTM process

efficiency

increase



• ASTM process

efficiency

increase

• Through

R&T

• Better understanding of fuel / aircraft interactions

• Development of modelling tools allowing a more efficient

« prescreening » of fuels

FAA ASCENT NJFCP (National Jet Fuel 
combustion Program)

EU Jetscreen project

Current challenges of SATF certification



• ASTM process

efficiency

increase

• Through

increased

coordination

• Creation of local « Clearinghouses »

• UK clearing house

• EU clearing house (EASA)

• Goal of EU clearinghouse :
• Providing expert advice to prospective SATF producers on SATF approval 

process and guiding producers who wish to enter the process. 
• Funding and carrying out early testing. This would include arranging tests with 

the appropriate testing facilities, collecting/interpreting results and assisting in 
the production of research reports.

• Process simplification by acting as a ‘one-stop shop’ for fuel producers, guiding 
communication with key stakeholders, particularly OEMs, and providing access 
to testing facilities and skilled staff.

The goal of a Clearinghouse is not to replace ASTM, but to support fuel producers 

wishing to qualify a fuel to ASTM standards

Current challenges of SATF certification



• Development of

100% SATF grade

• Current pathways limited to 50% incorporation, in order to 
ensure fleet compatibility (material compatibility, 
injection, combustion…)

• 2 ways can be envisaged in order to remove this limit :

Evolutions of SATF certification



• Development of

100% SATF grade

• Current pathways can serve as a basis for future 100% SATF 
grade, allowing to target a specification at near term

Source : G. Andac (GE), S.Kremer (P&W), CAAFI biennal general meeting 2022

Evolutions of SATF certification



• Development of

100% SATF grade

• 2 ASTM task forces already created

Source : G. Andac (GE), S. Kremer (P&W), CAAFI biennal general meeting 2022

Evolutions of SATF certification



Break for discussion

Questions?

Topics to be covered:

11. The current challenges of SATF certification

12. Future evolutions of SATF certification processes 
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13. Open discussion



Break for discussion

Open discussion



14. Closing Remarks



ACT-SAF updates

Key request - conceptual training on SAF

ACT-SAF Series (preliminary list of sessions)

#1 Introduction to SAF 

#2 SAF sustainability and reporting under CORSIA

#3 SAF technology and certification

#4 SAF market outlook and policies

#5 SAF logistics (April)

#6 SAF economics and financing (May)

#7 Feasibility Assessment (June)

• Future sessions on
specific aspects

• Subject to review –
feedback welcome

NEXT: 23rd March 8-10 AM EST

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx




