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SUMMARY

Since the First Conference on Aviation and Alternative Fuels (CAAF1), the
alternative fuel airworthiness certification approval process has evolved to a
greater level of maturity. The United States Federal Aviation Administration
(FAA) has introduced procedures along with control and funding mechanisms
that have added structure to the overall process and facilitated the progress of
new alternative fuel pathways towards ultimate approval. This has led to the
approval of five alternative fuel pathways, with several more approaching
approval. The FAA has recently established the D4054 Clearinghouse to
further improve the process with a single primary focal point to manage the
evaluation and approval of new alternative fuel pathways. This WP describes
the current fuel approval process and the D4054 Clearinghouse concept being
utilized by the aviation industry in the United States to qualify and certify new
classes of aviation fuels. The concepts presented here should be applicable to
other CAAs and fuel specification-writing organizations.

Action by the Conference is in paragraph 4.

1. INTRODUCTION

11 The alternative aviation fuel approval process utilizes the ASTM International Aviation
Fuel Subcommittee (Subcommittee J) to coordinate the evaluation of fuel test data and the establishment
of specification criteria for candidate alternative aviation fuels. Subcommittee J has issued two standards
to facilitate this process; ASTM D4054 — “Standard Practice for Qualification and Approval of New
Aviation Turbine Fuels and Fuel Additives”, and ASTM D7566 — “Standard Specification for Aviation
Turbine Fuel Containing Synthesized Hydrocarbons”.

1.2 The paper below provides progress to date and ongoing efforts related to the ASTM
International process. Additional details on the ASTM process and the efforts outlined below were
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presented at the February 2017 ICAO Seminar on Alternative Fuels, which can be viewed in Appendix A
below.

2. PROGRESS TO DATE

2.1 ASTM D7566 was issued in September, 2009. The specification is structured with
annexes that define property and compositional requirements for synthetic blending components that can
be mixed with conventional, petroleum-derived jet fuel at specified volumes. D7566 includes a provision
to allow fuels meeting this specification to be re-identified as conventional fuels when they enter the
distribution infrastructure. ASTM International Standard D1655, ‘Standard Specification for Aviation
Turbine Fuels, defines the requirements for petroleum derived, conventional jet fuel. This re-
identification provision allows the drop-in fuels listed in D7566 to be seamlessly integrated into the
infrastructure and on to the aircraft without the need for separate tracking or regulatory approval. This is
because the infrastructure is already designed to support D1655 jet fuel, and virtually all civil aircraft are
certified to operate with jet fuel meeting specification D1655. So, once a new, alternative jet fuel is added
as an annex to D7566, it is approved for use on all civil aircraft certified to operate with Jet A fuel.

2.2 ASTM D4054 was developed to provide the producer of an alternative jet fuel with
guidance regarding testing and property targets necessary to evaluate a candidate alternative jet fuel.
D4054 is an iterative process, which requires the candidate fuel developer to test samples of fuel to
measure properties, composition, and performance. The testing covers basic specification properties,
expanded properties called fit-for-purpose (FFP) properties, engine rig and component testing, and if
necessary, full-scale engine testing. This is a rigorous process that requires participation and input from
many of the stakeholders at ASTM.

2.3 The FAA has issued Special Airworthiness Information Bulletin (SAIB) NE-11-56R21 to
communicate that jet fuel made from synthetic blending components that meet the requirements of ASTM
International Standard D7566 are acceptable for use on aircraft and engines certificated for operation with
Jet A or Jet A-1 jet fuel. This SAIB lists the five alternative aviation fuels that have been incorporated in
ASTM D7566:

a) Fischer Tropsch synthesized isoparaffinic kerosene (FT-SPK) was approved by
ASTM for incorporation into ASTM D7566 in September, 2009. In the FT-SPK
process, coal, natural gas, or biomass feed stocks are gasified into a syngas
comprised of hydrogen and carbon monoxide. This syngas is then catalytically
converted to a liquid hydrocarbon fuel blending component in the FT reactor.

b) Hydroprocessed fatty acid esters and fatty acids (HEFA) was approved by ASTM for
incorporation into ASTM D7566 in June, 2011. In the HEFA process, lipid
feedstocks such as plant or algae oils, tallow (animal fats), or waste greases such as
cooking oils are deoxygenated and then hydroprocessed to produce a pure
hydrocarbon fuel blending component.

c) Synthesized isoparaffins (SIP) was approved by ASTM for incorporation into ASTM
D7566 in July, 2014. The SIP process utilizes a fermentation to convert a sugar feed
stock into a hydrocarbon molecule that can be blended into conventional jet fuel.

! http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgSAIB.nsf/0/db5a49761fe02e8b86257fb8006¢c963b/$FILE/NE-11-
56R2.pdf
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d) Fischer Tropsch synthesized kerosene with aromatics (FT-SPK/A) was approved by
ASTM for incorporation into ASTM D7566 in November, 2015. FT-SPK/A is a
variation of the FT process where a fully-synthetic alternative aviation fuel
containing aromatics is produced.

e) Alcohol to jet (ATJ) was approved by ASTM for incorporation into ASTM D7566 in
April  2016. The ATJ process utilizes dehydration, oligomerization, and
hydroprocessing to convert alcohol feed stocks to a pure hydrocarbon fuel blending
component. The ATJ process is currently limited to isobutanol alcohol feed stocks,
but is in process of being expanded to include ethanol feed stocks.

3. CURRENT EFFORTS

3.1 The FAA has established a framework with engine and aircraft original equipment
manufacturers (OEMSs) to guide and monitor each step in the iterative D4054 review process. This
framework is called the OEM Review Process.

3.2 The Federal Aviation Administration (FAA) established the D4054 Clearinghouse under
its Center of Excellence for Alternative Jet Fuels and Environment (ASCENT) program to guide
candidate fuel producers through this OEM Review Process. The FAA has written a D4054
Clearinghouse Guide that describes the roles and responsibilities of the Clearinghouse.

3.3 The D4054 Clearinghouse project is being managed by the University of Dayton
Research Institute (UDRI). The FAA has provided a level of funding intended to establish the
clearinghouse and support a limited amount of fuel testing and review. It is anticipated that other sources
of funding or in-kind resources will be required from industry, academia, or other Government agencies
to fully support the complete scope of testing for future candidate alternative jet fuel projects.

34 Work is also underway to develop what is being called a “Generic Annex” to D7566 that
would permit the use at a nominal blend level of any fuel that comes from pathways that meet specific
compositional and quality control criteria. In concept, the Generic Annex would not be limited to a
specific conversion process or feedstock, and a fuel producer would not need to negotiate the D4054
process. This “commodity” specification concept is under consideration by ASTM International and if
successful would open the door to low level blending (e.g. less than 10%) of multiple new processes with
petroleum jet fuel. This would likely enable earlier commercialization for many fuel producers. However,
improved methods for testing fuels and tracking producers might be required for this approach to work. A
graphical representation of the Generic Annex can be viewed in Appendix B below.

4, ACTION BY THE CAAF2
4.1 The CAAF2 is invited to:
a) communicate the drop-in AJF certification concept as described in FAA SAIB
NE-11-56R2 to domestic aviation regulatory agencies and recommend that they issue

similar communications to their domestic aviation community;

b) encourage the collaboration of States and industry with the D4054 Clearinghouse to
support the evaluation and approval of alternative aviation fuels;
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c) encourage the testing and evaluation of candidate alternative jet fuels; and

d) encourage States to direct candidate AJF producers to ASTM and support their
qualification effort at ASTM.
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APPENDIX A
PRESENTATION ON ALTERNATIVE JET FUEL (AJF) CERTIFICATION
1.1 Presentation on Alternative Jet Fuel (AJF) Certification given by Mark Rumizen at the

ICAO Seminar on Alternative Fuels 2017. This presentation can be downloaded from:
https://www.icao.int/Meetings/altfuels17/Documents/Mark%20Rumizen%20-%20FAA .pdf

P _ ey ICAO SEMINAR ON ﬂ,ﬁ*’ "r"'é' Y
& ICA0  ENVIR ‘T ALTERNATIVE FUELS 2017 & ﬁﬁ@
[V S Y T ——r o % ,'“

Alternative Jet Fuel (AJF)

191100252y

lark Rumlzen

Senior Technical Specialist
Federal Aviation Administration

S cA0 E . ICADSEMINARON “ﬁ’ Eﬁf“;-’tfﬂfg,
@ IWIRLINIMIETS ALTERNATIVE FUELS 2017 . ;
- WA ey, Wairasd, 100 soremry 17 s 4 t-. ii'.". Ef L4 ‘\J
Acronym Listing
(In Order of Appearance)
T e——— -: _:::-c:. Hydroprocessed Depolymertzed Celluksic
- SAE: Speclal AInWrniness Inormation Bulietin et
SLIDE & - HFR-HEFA Hign Freeze Pl HEFA
- CAATE Commercizl Aviztin AREmEe Fuzl - Virenl SAK. Smiested Aroealic Kerosene
rRLEEe - ARACHI Agplled Reseanch Assoclaies Catalilc
_ = S— Hydromenmalysts Jet
KIEE I5cher-Tropsch Syrinesized Paramni: R S
- HEFA Hpdnoprocsssed Esters and Tl Aok -  SLIDET
- 5P Smmestzed lso-Farafng +  OEM: Orlginal Equipment Manutacurer (lroraf o
- FT-SPRA FT-5% WEn AROmatcs engine)
- ATISPK: Alcohol 1 Jel Syniestzed Parafinlc « SLIDES
Kersens - ASCENT FAA Miztion Sustainzdliy Canter of
Excelience



CAAF/2-WP/17

Appendix A A-2
_ ICAO SEMINAR ON ST B S = 3
& 1CA0  ENVIRONMEN a7 st
w ALTERNATVEFUELS 2017 % (¥ ANE (' 58
masuieinsae How Do We Certify AJF?

NE-11-Z26R2

THEHN:
Naw RM Azpmenciic L on
vitnlp &l Emoti ey KimmewH

AT Hesriers s, B, b 110 sowsry 7317 ] [ ]

o ICAD SEMINAR ON U ” SN q-.-r,{r "o
# ICA0  FNVIRONMENT  ATERNATIVE FUELS 2017 f:f%; :*«w‘#iiﬁ‘.@"

A Decade of Progress
D7566 Drop-In Fuel Spec

Jurse 2004
FT-5PK Annex Aa

MNovember 2015

FT-SPK/A Anmex Ay HEFA-SPK Annex Az

Jumne 2014
SIP Annex Ag



CAAF/2-WP/17
A-3 Appendix A

ICAO SEMINAR ON ape® DO 'é"°l“
ALTERNATIVE FUELS 2017 o z.; g
A TGRS

CAD Haaatpumtry, Marmrsal, 54 Fubruary 5317

The Current Challenge

ASTM D4054

ICAO SEMINAR ON U § ‘-'.f,\’r‘;'é" Y
ALTERNATIVE FUELS 2017 % 4% 2% ﬂf ..... @
KAD Hesatpmtorsy, Marmsel, 54 Fruury 1317 “ ?- ‘e » ‘.’l “’

e D4054"Qualiﬁ'cation Process




CAAF/2-WP/17

Appendix A A-4
) . g;-‘_l':fr;:_-_.,l- ‘iﬁﬁ:
e=a ICAD SEMIMAR ON V' ¢ ol \
¥ ICAD ALTERNATIVE FUELS 2017 o % 4 s8%G i;ﬁﬂ?ﬁi‘
WAL Hasiprimrs, Morsrasd, 1 sy 1317 ] - et Y ™

OEM Review Process

meﬁ. = = -
Conducted b OEM Enginesring Technicz] Orzanizations: s &EIH
Fesource Intensive Proczss pesal ot
Rigorous znd Comprehensive Technical Review —
Tzkas Time znd Funding e
SR Balsing

= ICAD SEMIMAR OM N
¥ ICAD ALTERNATIVE FUELS 2017 ="
Structured 25 8 Cosl D4D54 CrEﬂringhDUSE CD“CEt
Shars Arrangemant e
accapts In-Kind M50 Accapts Direct SoTiEIEL

ributions contributions /aupport

Fan Saan [testing partners) HNeeded!

1 I:lr‘-|j

Final Ressanch
Raport Out

University of Dayton Research Institute (UDRI)

Thar 1
=
o Y t:) — [ Crr—
e Ly '
B § e e

[

Shaven Fanamick Jj”Jlj-a"l:l'IBj = |,

AT 2553540 Y




CAAF/2-WP/17

A-5 Appendix A
ICAQ SEMINAR ON 5:- *#*'ﬁ'“ﬁ' ’
ICAO  ENVIRONMENT o
hd ATERNATVE RUELS 0T ) N (D

Policy Requests

1. Direct R&D resources and funding to the D4054 Clearinghouse to
support the testing and evaluation of candidate alternative jet fuels.

2. Direct state-domestic candidate AJF producers to ASTM and
support their qualification effort at ASTM.

3. Communicate the drop-in AJF certification concept as described in
FAA SAIB NE-11-56R2 to domestic aviation regulatory agencies
and issue similar communications to domestic aviation community.
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APPENDIX B

GRAPHICAL REPRESENTATION OF THE D7566 GENERIC ANNEX CONCEPT

D7566 Generic Annex
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