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Where we started e
CHARIN

A CharlN task force was formed in March 2018 with the following purpose statement:

“Define a new commercial vehicle high power charging standard to maximize customer flexibility.” It was
named the High Power Charging for Commercial Vehicle Task Force (HPCCV for short)
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There are many public DC charging standards...but none are LY
sufficient for commercial trucks CHARIN
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They were all designed to quickly charge passenger cars, not commercial trucks. Existing and future
passenger car charging limits are 500-600A.

In order to charge a truck carrying 200-600 kWh batteries in 20-30 minutes, the charge time requested
by customers, trucks will require power levels of over 1 MW and current over 1000A.

None of the existing public standards are capable of providing the power needed to quickly charge
commercial trucks, which will require 4 to 10 times higher charging power than existing passenger car
charging systems!
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Task force represents wide range of industry stakeholders
Focus is on solving customer needs
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Requirements

Process

The HPCCV held a requirements-gathering
process including all stakeholders.

Subgroups were formed and created their
requirements, which were then aggregated.

An in-person meeting was held in September
2018 to gain group agreement on the
requirements. They were later finalized during
online meetings.

Those requirements were then approved by the
CharlIN Board of Management on Nov 28, 2018

The requirements were published on the CharIN
website and solutions were solicited to solve the
requirements.
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Requirements (not a complete list)
¢ Single conductive plug
* Max 1,500 VDC
e Max 3,000 ADC
* PLC +ISO/IEC 15118
* Touch Safe (UL2251)
* On-handle software-interpreted override switch
» Adheres to OSHA & ADA (& local equivalent) standards
¢ FCC Class A EMI (& local equivalent)
e Located on the Left side of the truck, Roughly hip-height
e Capable of being automated
e UL (NRTL) certified
 Cyber-Secure
o V2X (bi-directional)
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Current status: <
. . . L CHARIN
Design Selection Made, Testing and Validation Underway

= Selection has been made, iterative development is underway: After a call for submissions to solve the
requirements, competing propositions were presented. The HPCCV task force made their selection in May
2019, and in September 2019, the CharlN leadership declared their consensus to pursue the selected design
of a hand-held conductive charging plug and socket capable of 3000 A, specifically for Commercial Vehicles.

= The Task Force is now focused on iterative testing and validation of this selection : Ongoing regular
technical meetings discuss details of the future standard, including initial voltage range, current capability
and associated thermal performance, plug/socket geometry fit and function, etc.

=  Multiple task force members have agreed to convene for a testing event at the National Renewable Energy
Laboratories (NREL) in Golden, Colorado now delayed to late September 2020. Powered and unpowered
testing will be conducted.

= The ultimate goal of the task force is create a complete a requirements and specification document,
including plug geometry. The goal is to complete this document by the end of 2020, although COVID-19 may
delay that timeline.
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