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Ensure sustainable growth and profitability through the Social Innovation Business

Improve Quality of Life | Add Value for Customers

Social Environmental Economic
Value Value Value
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Driving EV initiative across Hitachi Group in the US HITACHI
Inspire the Next

Deliver superior value to customers through collaboration among Group Companies with

“One Hitachi Approach”
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Hitachi America R&D HITACHI

Inspire the Next

Identify issues together with customers & co-create solutions

Silicon Valley A Detroit

e Manufacturing _ " Focus eAutomotive
Focus eTransportation Verticals eManufacturing

Verticals eEnergy
e Financial

Autonomous Driving

Automotive Components

Al/Analytics/|Big Data Manufacturing Technology

Industrial loT

Cloud and IT Platform CO-CREATION APPROACH

5G Networks ENGAGE »/ GENERATE PROOF OF CONCEPT INCUBATE COMMERCIALIZE
Design Approach | JrJ

Engage Customer, Generate New Concepts, Proof of Concept, Incubate Commercialize
Share Vision, Develop Prototype & Proof of Value v v
Understand Challenges Demos

Validate Business Model Develop/Deliver Solution

Co-Design Methodology Technology Differentiators
Service Design Hitachi / Partner / Open Source .
Ethnography Deploy to first Scale to many
NEXPERIENCE few customers customers
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Integrating and Optimizing Electrification Ecosystems HITACHI
Inspire the Next

Innovations for enabling circularity in the Battery Value Chain

Material Informatics Second-Life Application Provider / Repurposing & Recycling UsaEeiBenavior
Driven Design Recycling Partner Decision Analytics Analytics
Blockchain-Based ChargePoint
Analytics

Battery Traceability

Battery Cell

Manufacturers Driver/User Apps

Analytics Sensing
& Al & Mobility
Electric Vehicle / ' .
Energy Storage Charging Stations / Battery Degradation
Manufacturer Depots
Smart Behavioral
Contracts Sciences

R

Customers / Fleet . V;’arrantv &AASTEt.
Operators erformance Analytics

Behavioral Economics

Based Pricing Dealers / Installers /
Service Partners

Insurance Providers
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Lithium-ion Battery Life Cycle Management (LiB-LCM) Solution

HITACHI

Inspire the Next

Hitachi High-Tech developed a Remote LiB degradation analysis solution.

Remotely compute estimated State Of Health utilizing vehicle’s existing BMS raw data

Remote LiB degradation analysis outline

Utilize LiB’s operational data collected
via fleet operator’s telematics system

Physical model + time-series data processing
for highly accurate SOH estimation

Hitachi
High-Tech

LiB operational data with certain sampling rate
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Various POC, POV in progress globally g

Client type #1
Commercial EV Rental Company

= A
)

Tens of thousaﬁas

fleet vehicles

Diagnostic result
(SoH of LiB)

Y&, Operational support Application

Q Core Analysis Application

E loT Data Management

Hitachi High-Tech

Hitachi R&D

Value Proposition

1. Facilitate assessment of LiB's residual value
2. Reduce operational burden to monitor fleet's Client type #2
battery conditions utilizing connected data  EV Fleet
. . g . Management
3. Improve LiB rebalancing operations by knowing Company

SOH by each cell in a LiB pack

. Improve LiB warranty operations

. Facilitate judgement of repurposing timing etc.

{0 LUMADA

Real operating LiB data from actively
operating commercial vehicles

2020 2021 2022 2023

POC POV

A few Several A few tens of

hundred thousand thousands
vehicles vehicles vehicles

Utilize Hitachi R&D’s extensive
expertisein LiB material,
cell technologies

Various POC, POV in progress globally

Client type #3
Industrial
machinery
OEM

Client type #4
Retail/last-mile
delivery Company
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HITACHI

Inspire the Next

Battery Circularity Solution

A comprehensive solution to track and forecast availability of end-of-life batteries, connect ecosystem stakeholders,
optimize reverse logistics, and enable informed decision-making in repurposing and recycling of batteries.
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Hitachi Digital Solutions

End-of-Life Battery Return Dashboard Hitachi Digital Solutions

Battery Availablity Forecast Scenario A (Dealer -> OEM Warehouse-> Re* Partner) I Scenario B (Dealer -> Re* Partner) Scenario € (Dealer > Micro Warchouse-> Re* Partner)
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Storage cost @ OEM Warehouse:

Circularity Decision Support R
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Key Performance Indicators (KPI)
Return Status
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Battery Not Shipped
tocri

Reverse Logistics Optimization

EOL Batteries Per Year |2,000 v

(8 per kwh)

O Run Simulation | & Reset
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— Shipping Cost

3,074,148
170282
2822238
81.627

Total Cost Recovery From Re® (S}
Total Collection & Storage Costs (5):
Total Shipping costs (5):

Total Profit (Loss) ($)

Week

— Shipping Cost

4127340
269,400
1,908,197
1.949.743

Total Cost Recovery From Re (5):
Total Collection & Sterage Costs (Sk
Total Shipping costs (S):
Total Profit (Loss) ($):
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Week

— Shipping Cost

Total Cost Recovery From Re® (§):
Total Collection & Storage Costs (§}:
Total Shipping costs (5):

Total Profit (Loss) (3):

4311216
503465
1936826
1.870.924




Contact US HITACHI

Inspire the Next

Please visit Hitachi Exhibit — Booth # 15.

Eric Yoshimura, Manager
Hitachi High Tech America

10 N. Martingale Road, Suite 500
Schaumburg, IL 60173-2295

Tel: +1-847-273-4354

E-mail: eric.yoshimura@hitachi-hightech.com

Key
Contacts

Amit Kumar, Senior Manager, R&D
Hitachi America, Ltd.

https://www.linkedin.com/in/amitkumar-strategist/ m
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