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Product Definitions T nolenaelic

= SL.C-16050 — Heritage — EPT (USG)
— USG Gen 1.1 design
— LCO cathode

— Manufacturing technology transferred to EPT
from USG

— EPT production made E2, E3 and Certification
cells

= SL.C-21060-001 — Vector— EPT (Vector)

— EPT designed electrodes
— NCA cathode
— Initial cells on life test
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Two EPT (USG) engineering model cells, E2 and E3
— Placed in LEO cycling Dec 2008
— 15,000 cycles
= EPT (USG) Certification cells
— LEO testing, 4 cells 9,500 cycles
— GEO testing, 4 cells 12 seasons complete
= USG provided cells
— LEO testing, 1 cell 9,500 cycles
— GEO testing, 3 cells 12 seasons complete
= EPT (USG) cells provided to USG for independent testing
— Two cells placed in 40% DOD LEO testing
— Two cells placed in 60% DOD LEO testing
= EPT (USG) cell in storage at 0°C 22 months
= EPT Vector cells
— LEO testing, 5 cells 2000 cycles
— GEO testing, 2 cells 3 seasons complete
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E2 and E3 LEO Testing EODV e el
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End of Life Predictions for 7 year LEO mission at 30% DOD

Cell E2 Cell E3
End of Discharge 3 487 V 3478V
Voltage
Charge energy 86.4% 85.8%
efficiency
Standard Capacity 43.7 Ah 43.7 Ah
DC Impedance 10.8 mQ 10.9 mQ

Predictions based on linear extrapolation after cycle 834
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Certification GEO Eclipse Seasons EagleFicher SiF

An OM; Company

3.950 Discharge 26 A
3.900 1 . Charge 2.6 Ato 4.0V

3.850 -

3.800 -

EODV

3.750 -

SVVVVVVVYL

3.600 -

3550 I I I I T T I I I I I

0 50 100 150 200 250 300 350 400 450 500 550 600
Eclipse Day

This material is released to the public domain in accordance with ITAR 22 CFR 120.11 10



Certification GEO Day 23 EODV Eag R icher it
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Certification GEO Test Comments

End of Life Predictions for 15 GEO mission at 60% DOD

Cell 0912008 | Cell 0912012 [Cell 0912016

Capacity 41.8 Ah 40.9 Ah 42.0 Ah
Day 23
EODV 3.452V 3.426 V 3.411V

(0)
BgyD% & 75% 76% 74%
DC 7.9 mQ 8.4 mQ 9.4 mQ
Impedance

Predictions based on linear extrapolation after Season 1
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Vector Program
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Product Development Design Control Flow

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6

Feasibility Concept Design development Verification & Validation Manufacturing process Commercialization
validation & transfer

Outside
Formal — Management || | PDR _I CDR I_ Prototype 1 Preproduction
Design e I'— V&V build
Control Gate 1
The SBU leadership and Engineering The SBU leadership takes tl fom the design
have evaluated chemisny / packaging and prototyping eff : the business
customer need and concluded plan created prior ¢ differences in
development effort is needed to prove or et projections, product g pricing, and PMR
perfect the technical attributes of a new i S, "“]?ré‘i"e"“,
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Executive management of the company have Control
evaluated the prelinunary product business plan Gate 4
for Product X, and deternuned the strategic fit, 1
techmology, resources, and market oppostanity DECISION MARKS THE CONCLUSION OF THE PRODUCT
mdicate that the project should proceed mto DEVELOPMENT PROCESS. The MILESTONE that concludes the

Phase 3.

manufacturing process engineerng eff the MANUFACTURING
READINESS REVIEW. The IPT reviews the results of the MRR and
reaches consensus that the product 15 ready for release to production. SBU
Engineening, Operations, Quality, Launch C mer (if possible) and Other
Functional Areas (as needed). EaglePicher Executive Management Team
s1gns off on the GATE 4 decision to proceed to operational manufactuning

| 1

R&D Technology

New Product Development led by SBU Program Manager
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Cathode Material LCO NCA
Anode Material MCMB MFG
Mass, g 1967 1974
BOL Capacity, Ah 62.5 73
i\:]oc';‘ge' (L XWXH) 7.9x32x2.2 [7.9x3.2x2.2
Specific Energy, Wh/kg 122 139
Energy density, Wh/I 257 295
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» Heritage technology transfer successfully
completed

— EPT (USG) cells have over 15,000 LEO cycles
to date

— Heritage EPT(USG) cells have completed 12
GEO seasons to date
= EPT Vector cell design is in initial life
testing

» Crossroads facility is AS9100 certified and
qualified for space cell production
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