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INTRODUCTION

[ ASTPENN

= Largest single-site and privately-held
battery company

= 2 Battery Manufacturing Locations
= Lyon Station, PA - 520 Acres

= Corydon, IA
= 80 Distribution Locations (US, Canada)

= Aaron Bollinger

= Background in Battery Testing, Application
Engineering, Product Engineering,
Process Engineering

= Assistant Vice President of Automotive
and Diversified Engineering
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DEFINING THE DESIGN

UNDERSTANDING NEW USE CASES AND EVALUATION TECHNIQUES

/EFFECT TO THE ENERGY STORAGE \
ARCHITECTURAL IMPLICATIONS EXAMPLE 48V MIGRATION

= Original Equipment Manufacturer
create New “Use Cases’
= New requirements are being
actively derived

= Risk for fragmented requirements
based upon specific vehicles

» Industry Standardization Activities “eusa [§

= |EC 60095-8

= Automotive Lead Battery
Advancements

12V LAB

12V Starter

B

+48V LIB
+48V ISG/BS

+48 DC/DC  —
+48V Consumers

12V AUX

12V LAB

R
12V -Generator
12V AUX

BLEND ELECTRIFICATION AND AUTOMATION OF DRIVING
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DEFINING THE DESIGN

a h
SAFETY STATE OF FUNCTION (SSOF)
= SSOF Function Test Description e
= Maintaining a minimum voltage during S ——
varying discharge rates and varying SOC
and temperature conditions

Vaoltage [v]

» SSOF Use Case #1

= Battery can support safety relevant
vehicle loads when required

= SSOF Use Case #2

= Battery can be effectively evaluated for
ability to perform Use Case #1
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DEFINING THE DESIGN

DEFINING REQUIREMENTS AND SELECTING DESIGN CHARACTERISTICS

= Design selection according:
= Use Cases
= Critical Requirements

-

Voltage Stabilisation NETWORK POWER SUPPLY BACK UP POWER

//

e OEM] e OES —OEM = QES

12V Voltage Stabilization 12V Power Supply 12V Back Up Power Application

N=250K N=90k N=175K

Correct Selection by OE in collaboration with
Battery Supplier is critical to successful field application
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DEFINING THE DESIGN

PROTOTYPING AND REFINING

= Advanced development = Faster “turnaround” on R&D
techniques needs to be with faster times to
utilized more readily in commercialization are
mgul_set?d Battery opportunities for lead products
. Cell TZsting : Par@ne.ring with Research
3D Printing Institutions
= Simulation A\

= Characterization
= Shorter Testing Protocols
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PROCESS DEVELOPMENT

TOOLS AND METHODS

4 N
= Modern Quality Standards and R
Techniques S|x Effects
- FMEA PéAﬁQP
- Total Quality Management Failure Quall YApprovaI
» Process Validations Mode "FA” " Process gpCLean
» Critical Characteristics Planning Product Advanced
Documentation and Control Suppller Manufacturlng
. . a
= Alignment to Automotive Standards|  jmprovement  Development c%m.nuous
Governing Organizations System Analysis Control Al
= |ATF, VDA, and AIAG A B N tarnation VDA AIAG]
Sources: www.vda.de/de, www.aiag.org/, www.iatfglobaloversight.org/ Auomabiindsaie  Automotive Industry Action Group

e

-
“' A NN This is confidential information and is not to be duplicated or published without the permission of East Penn Manufacturing Co




~

PROCESS DEVELOPMENT .
LESSONS LEARNED AND FIELD EXPERIENCE g Wasnahme 1 odusionts FahrmouserTeile
% ~N_ —

- Field data and failure modes s | IN— rochronan
should be evaluated with new 8 §\’x /
scrutiny 2 f\\k
= More Stringent Requirements : ——

- Proven Technology/Designs _ rroduktionsmonat

= Design for manufacturability
= Lessons Learned

Source: www.vda.de/de
;‘ saliial,
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PROCESS DEVELOPMENT

RENEWED EVALUATION OF PROCESS ROBUSTNESS

= Prior design standards are not
adequate

= Equipment and Process
= High repeatability and
consistency for defect detection

= Immediate failure defects must
be eliminated

—
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OCV Variation Reduction

Variable

F—— Present State
E==1 Future Goal State

~

ocv J
battery voitage \
o,
— ,/
SSOF = prediction
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PROCESS DEVELOPMENT

NEXT STEPS IN NEW TECHNOLOGY AND SYSTEMS

= Computer Vision and Advanced
Data Analytics

= DUF Manufacturing

= Fast adoption of these
technologies is warranted

= Has been adopted in other
Industries

= A holistic view Is necessary for
optimization
= Streamlined and codependent

B &

i
-
"' A NN This is confidential information and is not to be duplicated or published without the permission of East Penn Manufacturing Co




CONCLUSION

= The Lead Battery industry will be
challenged in the Electrification of the
Drivetrain to participate in rapidly
changing global industry

= To remain competitive, the advantages
of the technology in the new
applications must be demonstrated

= Legacy product design and processes
need to be challenged to develop an
ecosystem for advanced lead products
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PROCESS AND PRODUCT DESIGN FOR

XEV LOW VOLTAGE APPLICATIONS

THANK YOU FOR YOUR KIND ATTENTION

Aaron Bollinger
Asst. Vice President of Automotive and Diversified Engineering 900
East Penn Manufacturing Co. ===“ ELBC
abollinger@dekabatteries.com
1:5-1'5?I September
Milan, Italy 2024



http://www.dekabatteries.com/
https://www.linkedin.com/in/aaron-bollinger-23a6bb85/
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