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GSYUASA
GS Yuasa

* Our History - Leading battery
manufacturer since 1914

* Our Tradition — Based in Kyoto, Japan,
with offices around the world.

¢ Our Commitment — Environmentally 1N |
Sound, Highly Efficient, Fundamentally ﬁ;‘;‘:;,”@gf;irf& -
Sa fe Ba t teI‘ieS performance depends on its battery's en i

* QOur Products and Industries — Batteries
and power supply systems
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GS Yuasa - Products

(Gs YUASA

()

=
Automotive battery / Motorcycle battery Lighting / UV system
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Automotive battery Motorcycle battery Ceramic-metal- halide-lamp

Litium-ion battery

AC uninterruptible Photovoltaic power Lithium-ion
DC power supply power supply conditioner battery for EV
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DUV cleaner for FPD glass
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Lithium-ion
battery for HEV

Lithium-ion battery for
industrial application




Lithium Battery Applications (GSYUASA

= Battery for McLaren
GS Yuasa wins through battery power.
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Formula 1

(C) JAMSTEC " Coute HES . . o & Court%.y of NASA
Submarine & Rocket International Space Station




Battery Layout
8 cells in each battery

Positive terminal is
connected to load and
charger.

Negative terminal is
connected to the
ground of aircraft.
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Source: NTSB Interim Report March 7, 2013
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Wire harness

Insulation
787 Battery Upper Fixation Tray
Components

Cell (1 of 8)

Current

Sensor ;
Insulation

Spacer
Battery

Monitoring
Unit

Connector ‘ '

Contactor -
Lower Fixation Tray
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Negative Terminal

Inside the Cell

Positive
- . Terminal
Positive electrode is

made from aluminum
coated with lithium Positive Electrode
cobalt oxide based
material.

Negative electrode is
made from copper Negative Electrode
coated with carbon ;
based material.

Rupture
Valve

Separators
Positive and negative

electrodes are

electrically insulated by

separators.

Cell Case
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Battery Development Timeline
< """ Battery 3
W Battery 1 + Improved active material
b* Original Spec + Sealing
‘ 5 P + BMU w/ latch function
June 3
Qual test Qulilael test
April : December completion October January completion
Development CDR Devel ¢ CDR
start evelopmen
start I
2005 | 2007 2008 2009
Securaplane ;. l APSIF
Incident Development Incident
start December
! CDR
October
Qual test
completion
Battery 2 + Internal
contactor + sub BMU




Process & Roles: Specs & Scope (GsYUASA
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Collaboration: Specs & Scope

suppliers

including SCD : Specification Control Drawing

................... SOW: Statement of Work




Process & Roles: Design
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Specs and
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Collaboration: Design
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. Boeing
Review Sl -
Convene meetings
Additional requests
Suggestions
Discussion
Approval
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Suggestions
Discussion

Phase 1: TCM
Phase 2: PDR
Phase 3: CDR

Iterative Design Process

Design Proposal
Material Proposal
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Review
Coordination
Additional requests
Suggestions
Discussion
Approval
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Review and approval
of CDR materials

Thales Review and approval

of CDR materials
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Prepare CDR
materials

suppliers
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