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Presentation Overview

e ASTM International Overview
« FAA Regulatory Oversight of Aviation Fuel
 Alternative Jet Fuels
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ASTM International Overview
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ASTM Consensus-Based Concept

e Standards-Writing Organization
— Specifications, Procedures, Practices
— To Meet Policy/Regulatory Needs

« Consensus-Based Organization
— Members Vote on Specifications
« All Negative Votes Reconciled Based on Technical Merit
« Balanced Membership (Aviation Fuels
Subcommittee)

— Users: Engine/Aircraft OEMSs, Airlines, Military
— Producers: Oil Cos, Additive Mfgs, Alt Fuel Cos.

We Won’t Use It ASTM We Won’t Make It
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ASTM Fuel Specifications Bridge the Gap
Between Petroleum Industry and Civil Aviation

Petroleum Industry Civil Aviation
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ASTM International Subcommittee J

e Global Outreach

— June 2008 Aviation Fuel Subcommittee J Meeting In
Warsaw, Poland

— May 2013 Aviation Fuel Subcommittee J Meeting Iin
Berlin, Germany
« Coincident with IATA Fuels Group Meeting

— Anticipate Next Meeting Outside USA in 2018
e Europe or Asia?

— International Membership
 QOver 400 Members from Across the Globe
* |Interested Parties from all Nations Welcome

— Global Leadership Role in Standards for Aviation
Alternative Fuels
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ASTM Aviation Fuel Specifications

Leaded Aviation

) Conventional
Gasolines

Aviation A Jet Fuels 3
—_— w et Fuel
Gasoline v

e D910 : Aviation Gasolines

« D7566

— Auviation Turbine Fuel Containing
Synthesized Hydrocarbons

« D7719: High Aromatic Unleaded
Aviation Gasoline

D7690: Unleaded Aviation Gasoline
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ASTM Subcommittee J Current Activities

« 50 ppm FAME Limit
— Specified in Table 3, Incidental Materials
— Intent is to Review Service Data to Increase to 100 ppm

— Working on OEM Emergency Procedures for 50-100 ppm range
» Associated FAA Bulletin TBD

« Co-Processing of Triglyceride Oils with Crude Oil
— Blend up to 5% Renewable Feedstock for Diesel Production
— Renewable Product also in Jet Fraction

« MDA Usage Control for Thermal Stability
— Prevent unstable fuel in supply system

* Viscosity Limitation
— Current 8 cSt at -20 C limit may not be adequate
— APUs Require 12 cSt at -40 C

« Other Table 3 Incidental Materials Just Balloted:
— Pipeline Drag Reducer Additive, D7872, (0.072 mg/l)
— Chloride (salt), D7959, (0.09 mg/l)
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ASTM Subcommittee J Current Activities

« D4054 Qualification of New Fuels and Additives

— Adding Tier levels (1, 2, 3, 4) for ease of reference.

— Adding a Table to show typical fuel volumes required
per Tier

— Materials Compatibility Section Updated to Reflect
Experience

— Annex Al Fuel Property Experience Graphs
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ASTM Subcommittee J Current Activities

e Additives in D4054 Review:

— AFTON HiTec 4547 Avguard SDA
« Completed OEM Review
 Will Be Balloted to ASTM Subcommittee

— BASF Kerostat 8118™ SDA
 D4054 Testing Still In Process

— BASF Aquarius
 D4054 Testing Completed
 Supplemental Testing at Airbus in Process
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ASTM Subcommittee J Current Activities

e |International Coordination

— Russian TS-1
e GOST R 10227-2013 still slated for release 01 Jan. 2017
« MOU with ASTM to use test methods
 Working with EIl to establish similar MOU for IP standards.

— Chinese No. 3 Jet Fuel

« Additives Not Approved by all OEMs:
— T1502 conductivity improver
— T1601 & T1602, CI/LI Additives

« OEMs, CAAC and FAA Discussing Approval Status
— UK MOD DEF STAN 91-91 & 91-90

 On-going coordination
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FAA Regulatory Oversight of
Aviation Fuel
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FAA Oversight of Fuel

Aircraft Parts FAA Targets Oversight Oversight of Part Design
Here (Part 21) Not Necessary Because Part
Design Will Not Change

m-m |11 Illllln Y
=_—_— % #Ml &

Englneerlng
Drawings

Manufacturing Installation Operation

Aviation : " _
Oversight of Composition FAA Indirect FAA Targets Oversight
FU_el Ineffective Because Fuel Oversight via Here (Part 91)

Composition May Change Airline (Part 121)
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FAA Oversight of Fuel
Operating

FAA Audits Airline to Ensure Limitations
they are following operating Defined by Fuel
Instructions and manuals Specifications

121.135 (b) (19) 91.9

Airline Operating Manual Operator [airline] must comply with the
Requires Procedures for [fuel] operating limitations specified by

eliminating fuel the engine and aircraft manufacturer
contamination.

Aviation : »
# Dversm_htnfﬂnmpnsmnn FAA Indirect FAA Targets Oversight
ruel Ineffective Because Fuel Oversight via Here (Part 91)

Composition May Change Airline (Part 121)
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Operating Limitations Rely on Industry Fuel Specifications

The FAA Does Not Certify

Fuel, We Certify Airplanes
and Engines to Operate on
Specified (Existing) Fuel

91.9 — Civil Aircraft
Flight Manual
— no person may
operate a civil
aircraft without
complying with the

25.1521 - Powerplant

e operating limitations
Limitations specified in the
— Fuel Specification approved AFM
. 25.1583 - Operating
ASTM Fuel 33.7 - Engine lelli?)tloe?pslant limitations in
(€1 At Ratings and - row imitations |
Specification Opergting Airplane Flight Manual
Limitations
—  Fuel
Specification
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Alternative Jet Fuel
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Certification of Alternative Fuels

Industry Qualification
(ASTM D4054
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Drop-In Fuel
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e ASTM D7566
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i Spec
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Operating
Non-Drop-In Fuel Limitation
New Spec

(e.g., UL avgas)

New Oper Limitation
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For Drop-in Fuels...

ASTM Qualification = FAA Certification

Industry Qualification
(ASTM D4054)

Unchanged

Operating

Non-Drop-In Fuel Limitation
New Spec

Aircraft Operating Limitations
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D4054 Qualification Process

Component/Rig Testing

Fit-For-Purpose

Properties

Engine/APU

ASTM
Specification

INTERNATIONAL
Standards Worldwide
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OEM Review Process

Rejection Step 4
PROD Feedback
Report D4054

Admin

Step 1

Step 7

OEM Engineering
Review

Phase 1 Research Report

(D4054 Tier 1 & 2) Phase 1 OEM Acceptable
Feedback Fuel or
Step 2 l Report Additive?

[ Step 2 ]
Entry Screening

Step S Rejection =S
Feedback Step 8
PROD Report
Meets
Screening
Reqts? Phase 2
Research
OEM Screening 3&4) + Mat'ls to FAA?
Comp
YES
Step 6 ‘ Notice of
Meets Step 6 Acceptance
Screening Entry Screening
Reqts? Step A
Meets NO PROD

Screening
Reqts?

YES

Mat’ls Comp
and Tier 3 &

4 Reqts ASTM Ballots

RR & Spec
Incorporation

) New Fuel or Additive D4054 Administrators . S
Legend: Producer (PROD) [ (FAA & SWRI) ] FAA Aircraft Certification
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ALTERNATIVE JET FUEL PATHWAYS

- Adapted from Brown, lowa State, 2012
Alternative JetIFueI Pathways 2nd Tim Edwards. USAF/APRL

v v v

lipid-based fuels carbohydrate-based fuels coal, natural gas
camelina, AR AR
algae, etc. bagasse : L
sugar cane, etc. lignocellulosic biomass
I
I
Thermal-
[vti ~ catalytic or —
Hvd Cfﬁa ytlcl : saccharification pyrolysis Gasification/
ydrothermolysis reforming

hydroprocelessing

— v .
F' fermentation -....5 : catalytic upgrading

v ¥
v
¢ PQugar  QodlD  gngad
| |

HEFA CH ] J , |
Annex A2 Task DSHC/SIP ATJ SK, SAK HDCJ FT-SKA
Green Diesel Force Annex A3 Task || Task Force || Task Force ||| Task Force

FT-SPK
June 2014 iOR, Py Y
July

2011 Byogy, GEVO, UORP, -\ Federal Avi

Boeing,
Neste
Sept
2009
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Alternative Fuel Acronyms

ATJ: Alcohol to Jet

CH: Catalytic Hydrothermolysis

DSHC: Direct Sugar to Hydrocabons

FT: Fischer-Tropsch

FT-SKA: FT Synthetic Paraffinic Kerosene with Aromatics
FT-SPK: FT Synthetic Paraffinic Kerosene

HDCJ: Hydroprocessed Depolymerized Cellulosic Jet
HEFA: Hydroprocessed Esters and Fatty Acids

SAK: Synthetic Aromatic Kerosene

SK: Synthetic Kerosene

SPK: Synthetic Paraffinic Kerosene

SKA: Synthetic Paraffinic Kerosene with Aromatics

nL AV,
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Global Joule? Status of Alternative
BioEnergies? GSR/GTI?
Jet Fuels

IN .
POET? Vertimas?

i Step 1 Rejection
Green Diesel > PROD A Step7
ATISPK [T/ i Review
(EthanOI) Phase 1 ResearchReport ‘
(D4054 Tier1 & 2) Phase 1 OEM Acceptable NO
Feedback Fuelor =
ATJ SKA Step 2 J Additive?
) Step 2
KiOR HDCJ Entry Screening Rejection
—> $ Feedback
Report
. Meet
Reaqts? Phase 2
ARA CHJ > == Research

sigpa b o+ hat
. 384) + Mat’ls
OEM Screening D4054 Comp

Step 6 Jy :

Meets Step 6 A:':;;:::e
Screening Entry Screening

Reqts?

Meets NO
Mat'ls Comp Scieenya ATJ SPK
and Tier3 & HUEE
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Thank You

Mark A. Rumizen
Senior Technical Specialist
Aviation Fuels
Aircraft Certification Service

781-238-7113 Federal Aviation Administration
781-238-7199 12 New England Executive Park
mark.rumizen@faa.gov Burlington, MA 01803
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