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Mastering Best Practices in Electric
Charging Test Development

Darren Lingafeldt, Vice-President
— Eastern USA & Canada

Explore and master best practices for optimal testing strategies in this deep dive into electric charging. We'll review

what you need, what works, and the common mistakes made in the field.

From fast charging to home charging and bi-directional innovations, Averna covers every facet of test to help develop

more sustainable solutions. o

emerson 10




Agenda

Global Test & Quality Solutions Partner

e About Averna

* Test Challenges / Coverage

e Fast Charging / Home Charging
e V2X: Bi-Directional Charging

* Test Approach / Solutions
* Sub-Assemblies
 Regenerative Equipment / Microgrid
*  Protocol Simulation

e Safety



Averna’s Mission

Be the world’s leading Test &
Quality Engineering Systems
Integrator by delivering
innovative solutions across the
entire product lifecycle.
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@ Plus an extensive global network of sales and support personnel, as well as
partners, to handle all our clients’ product quality and testing needs. 6



Aerospace  Automotive,EV  Consumer Industrials Semi- Telecom
& Defense & Transportation Electronics Sciences conductors Infrastructure




High-power Testing Applications
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Units
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Figure 8 Estimated Demand for EV Charging Ports in 2030

3,131,000
2,332,169
2,144,786

:

2022
m ICCT mTD Cowen

3,999,000
2,790,754
3,403,296

(]
(w]
<
o
(=]
N
(a¥]
—

25,600,020

'm

2023 2030
BNEF mNREL mMcKinsey

Source: TD Cowen - EV Charging Infrastructure at a Critical Stage, Sept 2023



Challenges in Testing

DCFast Charger

* Large amount of
electricity in

100 kW

15 minutes
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Challenges in Testing for Residential V2X
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Power Input, Output Load Stress, Phase Monitoring, Outage
A Voltage And Calibration 10 Under Load
Efficiency, Power / Billing Calibration

DC safety tests
Safety, GFI Trip Test, Emergency Buttons Testing

Safety Temperature Monitoring & Cooling System Testing

Power

—— Ethernet, Wi-fi Test, Basic Connection, RSS
i EV CCS & CHAdeMO Comm Test And Response

Comms EV Communication
LCD Touch Test, Buttons

@
b Contact Less Payment & Chip & Mag Strip
Usability Power Cable Dynamic Weight Support Test




HOME BATTERY

V2X Test Coverage Summary &
N VEHICLE
&
Power Input, Output Load Stress, Phase Monitoring, Outage
A Voltage And Calibration 10 Under Load SN R 5
Power Efficiency, Power / Billing Calibration GgRLID

DC Safety Tests
Safety, GFI Trip Test, Emergency Buttons Testing

Safety Temperature Monitoring

Semm  Ethernet, Wifi Test, Basic Connection, RSS
Xl [\ CCS & CHAdeMO Comm Test And Response

EV Communication

Comms
®
b LCD Touch Test, Buttons

Usability




FACILITY 480V/3P

FACILITY 120V/1P
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What to Consider

Calibrating
DUT’s
On-Board
Measurements

GFl, Syncing, Safety
Sourcing Tests, Testing

Voltage, etc.
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Advice

Expensive, Highly Reusable

L
ardware
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Modify Product Fixtures
nebAtwmamdten shikdausirace.

Investigation and Analysis

I

Lower Priced and More Specialized
ltems Jur

specific fixtures Common core test station
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e Test strategy should include
testing sub-assemblies prior to
final test.

e Standard test platform with

custom fixtures for each sub-

assembly.




Unique Considerations for Charger Test

Managing the Microgrid

B

Regenerative Equipment

I
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Protocol Simulation




High Power Test Consideration

Designhing a Sustainable High-Power Solution

STEP1:
Power Rating

 ISPEP 2:
"What Does/it Need to?




The Risks of High-Power Output

SOLUTION

Fast ROI




Considerations

* Regenerative Equipment

 Safety
NFPA Regulations

 Defined Requirements
e CableSize
* Connectors
* Etc.

C2PC

Facility AC Meaj & Control
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Facility Power
T-1 11kV-480
3 Phases

e

Transformer

Power 480

][

Disc. /SW
LOTO

—

AC

DC Regen DC
Load
200kW
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Protocol Simulation

Communication

Testing & Validation

Procedures

Open Charge Point Protocol

ISO 15118

CHAdeMO

Combined Charging System (CCS)
NACS




DUT & TEST
STATION
SAFETY

High-Voltage High-Voltage

AC Cabinet DC Cabinet Control Cabinet

Facility 120V
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PUTTING IT
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Conclusion
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