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JP-5
Specification
MIL-DTL-5624V

* Revision V issued July 2013

* Includes up to 50% blends of
Fischer Tropsch and HEFA

 Cites ASTM D7566 Appendices
Al and A2 with modifications
to some properties

Navy Tactical Fuel Specifications

F-76
Specification
MIL-DTL-16884M

* Revision N target issue date
Feb 2014

* Revision will include:
= Up to 50% blends of Fischer
Tropsch and HEFA
= Lower max sulfur to 15 ppm



JP-5 Applications

MIL-DTL-
5624V
JP-5 Spec

Carrier Emergency Diesel Generators

P e



Differences Between JP-5 and Commercial Aviation Fuel

JP-5 (MIL-DTL-5624V) Requirements Commercial Aviation
(JetA)
60°C (min) Flash Point 38°C (min)
-46°C Freeze Point -40°C
.788-.845 kg/L Density .775-.840 kg/L
40 (min) Derived Cetane No Requirement
Alt Fuel blends only Number a
13.4 mass% (min) Hydrogen Content No Requirement
AG, CI/I._I' FSll Additives* Additives Optional
Required

*AO — Antioxidants
CI/LI - Corrosion Inhibitor / Lubricity Improver
FSII - Fuel System Icing Inhibitor




F-76 Applications

MIL-DTL-
16884M
F-76 Spec
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Differences Between F-76 and I1SO 8217

12.5 wt% (min) Hydrogen Content Not Specified

Ca: 1.0mg/kg Na+K: 1.0mg/kg .
Pb: 0.5me/ke V: 0.5me/ke Metal Content Not Specified
-1°C (max) Cloud Point Not Specified

Water Separability

(Demulsification) Not Specified

10 min (max)

460 microns (max) Lubricity 520 microns (max)

1.5 mg/100mL (max) 2.5 mg/100mL (max)

Storage Stability

40 hour test 16 hour test
0.1 wt% (max) Sulfur Content 1.5 wt% (max)




Primary Qualification Requirement

Must be a drop-in replacement, invisible to the operator

v'Meets fuel performance requirements v'Requires NO change to aircraft or ship

v'Can be mixed or alternated with petroleum fuel v'Requires NO change to infrastructure

Challenge:

Existing
Systems

Not Changing the Fuel : Just The Source



FRDM FIELD TO Qualification Process

Phase 1:

FL E ET ® Chemical And Physical

Certifying Drop-In Replacements Property Similarity

e Specification
e Fit For Purpose

Source & Fuel Specification Fitfor Components Engines Fleet  Specification
Testing Purpose Trials

Phase 2:
ePerformance Similarity
e Materials
e Components
* Propulsion/Fuel Systems
e Distribution Systems

Phase 3:
® Operational Similarity
® Platform Trials

STANDARD WORK PACKAGE

Phase 4:
e Fleet Operability
¢ Field Trials




JP-5 Qualification Protocol:
Components, Full Scale and Platform Tests

Platform Trial

Component Test Full Scale Test




F-76 Qualification Protocol:
Components, Full Scale and Platform Tests

Full Scale Test Platform Trial

Component Test

Injectors
Diesels (Cat 3500, FME 38D 8-1/8, MTU396,
Paxman-Valenta RP2000, Yanmar L)

Cummings QSB, CAT 35128,

Rigid Hull Inflatable Boat
MTU 396, FME 38D 8-1/8

Boilers Block Valves, Spray Plates




Current Efforts/Plan Forward

I

Alcohol To Jet
= Lab testing 95% Complete
= Component/ Engine Testing In Process
= Flight Tests Planned Summer 2014

Direct Sugar To Hydrocarbon
= Lab testing 90% complete

= Similarity analysis on-going to determine
component/engine req’ts

Hydroprocessed Depolymerized
Cellulosic

= Lab testing 70% complete
" F414 combustor test planned 2014
» Component/Engine testing planned 2015

Catalytic Hydrothermolysis
= Lab testing 60% complete
= Component/Engine testing planned 2015

Direct Sugar To Hydrocarbons
= Laboratory testing 95% Complete
= Component /Engine Testing in Process
= Platform trials planned 2014/15

Hydroprocessed Depolymerized
Cellulosic

= Laboratory Testing 90% Complete
= Component/Engine Testing in process
= Platform trials planned 2015

Catalytic Hydrothermolysis
= Lab testing 60% complete

» Component/Engine testing planned
2015
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Summary

Navy tactical fuels (JP-5 and F-76) have operational applications
requiring spec requirements beyond those of commercial
specifications

Navy qualification protocols well defined but are living
documents

F-76 and JP-5 Fischer Tropsch and HEFA qualification testing
successfully completed

= JP-5 spec revised, F-76 spec revision close

Navy aggressively moving to qualify promising candidates for
both aviation and shipboard applications
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