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Lorem Ipsum Dolor Sit Amet

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna 

aliqua. Posuere lorem ipsum dolor sit amet. Cursus metus aliquam eleifend mi in nulla. Enim nec dui nunc mattis enim 

ut. In cursus turpis massa tincidunt dui ut ornare lectus sit. Est placerat in egestas erat imperdiet. Sed augue lacus 

viverra vitae congue eu consequat ac felis. Etiam dignissim diam quis enim lobortis scelerisque fermentum dui. 

Aliquam ut porttitor leo a diam. Velit egestas dui id ornare arcu odio ut.

Lorem Ipsum Dolor Sit Amet
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• About Averna 

• Test Challenges / Coverage
• Fast Charging / Home Charging

• V2X: Bi-Directional Charging

• Test Approach / Solutions
• Sub-Assemblies

• Regenerative Equipment / Microgrid

• Protocol Simulation

• Safety

Agenda

Global Test & Quality Solutions Partner
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Name
Date
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Our Global Design, Production & Support Locations

6

ASIAN SALES, ENGINEERING 
& SUPPORT PERSONNEL 
CHINA, TAIWAN & SOUTH 

KOREA

Plus an extensive global network of sales and support personnel, as well as 
partners, to handle all our clients’ product quality and testing needs.

EUROPEAN HEADQUARTERS
HASSELT – BELGIUM

EUROPEAN OFFICES/FACILITIES
BRNO, BYSTRICE, DECIN, 
OSTRAVA,TEPLICE & PRAGUE – 
CZECH REPUBLIC 

LANDAU – GERMANY

KRAKOW & WROCLAW – POLAND

CORPORATE 
HEADQUARTERS
MONTREAL – CANADA

US WEST COAST
BAY AREA

MEXICO
GUADALAJARA

ASIAN 
HEADQUARTERS
YOKOHAMA – JAPANUS EAST COAST

CHARLOTTE, NC
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Semi-
conductors

Our Major Industries

Life 
Sciences

Consumer 
Electronics

Automotive, EV
& Transportation

Aerospace 
& Defense

Telecom 
Infrastructure

Industrials
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DC Fast Chargers Utility Grid Smart Grid

V2X Energy Storage Solar PV Inverter

High-power Testing Applications
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Growth of Charging Ports

7 – 10x
by 2030

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

• High-Current
• High-Voltage
• High-Power

Expertise DC Fast Charger

• Large amount of 
electricity in 15 minutes.

30 kW
24 hours

100 kW
15 minutes
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Challenges in Testing for Residential V2X 

Transfer and Optimization of Power Usage

Vehicle-to-Home / Vehicle-to-Grid

Safe, Smart & Sustainable

High Power → High Voltage 200-1000V

V2X Testing → Bi-Directional Power

KEY: IntegrateDifferent Instrumentation 
into a Larger System

Compliance Varies by Country
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DC Fast Charger Test Coverage Summary

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

Safety

DC safety tests
Safety, GFI Trip Test, Emergency Buttons Testing
Temperature Monitoring & Cooling System Testing

Usability

LCD Touch Test, Buttons
Contact Less Payment & Chip & Mag Strip
Power Cable Dynamic Weight Support Test

Power

Power Input, Output Load Stress, Phase Monitoring, Outage
Voltage And Calibration IO Under Load
Efficiency, Power / Billing Calibration
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V2X Test Coverage Summary

Ethernet, Wifi Test, Basic Connection, RSS
EV CCS & CHAdeMO Comm Test And Response
EV CommunicationComms

Safety

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

Usability

LCD Touch Test, Buttons

Power

Power Input, Output Load Stress, Phase Monitoring, Outage
Voltage And Calibration IO Under Load
Efficiency, Power / Billing Calibration

&
SOLAR POWER

&
VEHICLE

&
GRID

HOME BATTERY



INTERNAL - NI CONFIDENTIAL

V2X 
Small but 
Complex
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Charger Testing

What to Consider

Burn-In

GFI, Syncing, 
Sourcing Tests, 

Voltage, etc.

Accuracy

Calibrating
DUT’s

On-Board 
Measurements

THD

Safety
Testing

Hipot
Tests
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TEST APPROACH
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Optimized Approach for Sub-Assembly Test

Expensive, Highly Reusable 
Hardware 

Lower Priced and More Specialized
Items 

In-between Items Require 
Investigation and Analysis

CORE

Fixture

UUT
specific fixtures Common core test station

Modify Product Fixtures 
to Accommodate the Interface.

Advice
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Considerations for Success – Sub-Assemblies

• Test strategy should include 
testing sub-assemblies prior to 
final test.

• Standard test platform with 
custom fixtures for each sub-
assembly.

Large, Complex, Powerful DUT
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Unique Considerations for Charger Test

Managing the Microgrid

Regenerative Equipment

Protocol Simulation

Safety
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Consider the Application, 
DUT, Volume, etc.

High Power Test Consideration

Designing a Sustainable High-Power Solution

STEP 0: 
Spec Phase

STEP 1: 
Power Rating

STEP 1.1:
Think of the Voltage

STEP 2:
What Does it Need to? 
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High-Power Testing for Chargers 

The Risks of High-Power Output

SOLUTION
Massive Amounts of Heat

Instability

High Cost
Use a Sustainable Solution

Every Situation is Unique

Leverage Regeneration Equipment     

Fast ROI
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• Regenerative Equipment

• Safety
• NFPA Regulations

• Defined Requirements
• Cable Size
• Connectors
• Etc. 

Managing the Microgrid

23

Considerations
C1

NEMA Interconnect 
AC Safety / Braker / 

Fault Sim./ Isolation /  

PLC

DUT

Loads-1

AC HP Micro-Grid

Temp

Facility AC

Precision

PWR/ Calib.

AC HP Micro-Grid

C2 PC

Meaj & Control

HIPOT

AC

Loads-2

Temp

V

V

A

A
AC Safety / Breaker / 
Fault Sim. / Isolation / 

PLC
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Regenerative Equipment

• Majority of Energy Recovered 
and Reused 

Facility Power

T-1 11kV-480

3 Phases

C1

Interconnect

Control &

Safety

Facility 

Transformer

Power 480

Disc. /SW

LOTO

DUT 2x 350kW +

 DC 

C2

Test Control

Cabinet

Low Power

PC and 

Monitor/Sequencer DC  DC 

AC

 DC 

DC Regen DC 

Load

200kW

DC Regen DC 

Load

200kW

DUT 2x 350kW +

9510/9410 Regen 

AC Grid Sim

9200/9300

Battery Emulator
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Protocol Simulation

Communication

Testing & Validation 
Procedures

• Open Charge Point Protocol
• ISO 15118
• CHAdeMO
• Combined Charging System (CCS)
• NACS

Protocol simulation creates an environment 
that mimics EV behavior.
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Safety – It's in the Design

DUT

Connection 
Tower

High-Voltage 
AC Cabinet

High-Voltage 
DC Cabinet

Control Cabinet

480V 3PH 
XFMR

Facility 120V 
/ 240V 
Power 

Recirculating 
Cooler

Regen Load 
Left

Regen Load 
Right

Disconnect

External 
Control 
Tower

GPIO

Fence

Cable Tray

DUT & TEST 
STATION 
SAFETY
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PUTTING IT 
TOGETHER
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• Test Sub-Assemblies
• Apply Hardware Reuse 

Strategies

• Use Regenerative Loads 
To Create an Efficient 
Microgrid

• Consider Electrical 
Safety Parameters in the 
Test System Design

Conclusion
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