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EV Testing Solutions 
High Voltage 

Battery or 
Fuel Cell 

12V Battery

EV Drive Train

Onboard Charger 
& EVSE

DC/DC 
Converter

EV Industry Trends & Test Requirements
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Wide Operating Power Range

NHR 9300 Series

800 VDC

.

<500 VDC

Constant Power 
Curve

High-Current 
Range

High-Power
Range
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Battery Emulation
§ Acts as the DC Battery

i.e. Connects to DC +/-
§ Bi-Directional

V2L, V2H, V2V,  V2G
§ Scalable 100kW modules
§ Wide Operating Range

500V – 600 V, 1000V +
Tesla Supercharge, CCS1 & CCS2,
GB/T 20234, CHAdeMO

.

DC Fast Charging
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§ Preparing the Battery for Test à Time

§ Battery Availability à Project Time

§ Battery Effects à Test Repeatability

§ Battery Safety Risks à Lab Safety

§ No Corner Cases à Limits Test Coverage

Testing with Batteries is Costly
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Power Supplies

maintains voltage & 
“supply” current

Loads

Draw or “Sink” current

Power Supplies often have very high capacitance to stiffly regulate output voltage
Loads often have very low capacitance to quickly regulate to changes on the input

Batteries are Bi-Directional 
They are simultaneously (and neither) a source or load.

Battery Characteristics are Unique

8



Traditional power supplies and loads 
were designed for uni-directional power.

Making into bi-directional power is difficult.
§ Extensive programming
§ Quadrant change issues & limited/no resistance
§ Lots of integration time instead of actual testing
§ Supply capacitance limits response capability

Uni-directional vs. Bi-directional Power

9



Batteries have Series Resistance

A Built-in Series Resistance is Critical to Emulate Batteries
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§ Bi-Directional à Modern Power Flows
Batteries are bidirectional, traditional power supplies are not

§ Low vs. High Output Capacitance  à Accurate Simulation
Dynamic simulation of output voltage changes

§ Programmable Series Resistance à Real World Test Conditions
Built into the hardware vs. software only

§ Battery Emulation Mode à Test Efficiently & Safely
Removing the risks associated with using batteries in test

§ Wide Operating Envelope à Future-proof  Testing Capability
Modular expansion with dual range for current & future EV systems

Battery Emulation Technical Considerations
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Faster, scalable & more repeatable testing of 
EV power electronic components & systems. 

Battery Emulation Advantages
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Battery or Fuel Cell Emulation

9200/9300
Battery/Fuel Cell 

Emulator

Inverter

Motor 

2

EV Drive Train

Powertrain Test Solutions
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Motor 
Controller 

&
E Machine

DC

§ Historically round-trip efficiency < 50%
§ Improve motor / controller & new batteries è efficiency gains

DC

Wheel Power NHR Battery Emulator
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Powertrain Test Approaches

Single-ended DC Bus Common DC Bus
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The NHR Approach accepts back EMF and prevents safety hazards. Isolated input and 
output paths eliminates single points of failure. 

Isolated DC Bus



Propulsion 

Bi-directional Power

Key Benefits
ü Real-world conditions
ü Fast transient speeds
ü Accepts back EMF
ü Improves safety
ü Validate system

E-MobilityBatteryThe Grid Charger

Battery emulation provides speed & accuracy 
to emulate real world conditions
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Electrified Planes, Trains & Automobiles
High Voltage Batteries/
Fuel Cells
§ Performance
§ Cycling, etc.

Drivetrain/Propulsion
§ Motor, Inverter
§ Battery or Fuel

Emulation
Power Electronics
§ OBC, APM, EVSE
§ PDU, generator
§ Electric actuatorsTest individual components & systems 

Photo Credit: Daimler Photo Credit: Collins Aerospace

Photo Credit: Tesla Photo Credit: Embraer
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EV Testing Solutions 
High Voltage 

Battery

Onboard Charger 
& EVSE

DC/DC 
Converter

AC & DC Sources & Loads
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EV Hybrid Vehicle

Additional EV Testing Solutions 
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Wide Operating Power Range

NHR 9300 Series

Constant Power 
Curve

High-Current 
Range

High-Power
Range
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Modularity for Today & the Future

100kW 100kW 100kW

200kW

300kW

Two cabinets provides two 100kW test stationsOR - parallel to make one 200kW station.One more cabinet provides another 100kW StationOR - parallel to make a 300kW stationOR – separate to make three 100kW stations!You Control Size

100kWCovers All Power Levels 
from 100kW to 2.4MW
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You Control How to Use System

Touch I/F

Remote

Enerchron

LabVIEW

Write your own software - Enerchron Test Executive - Work with your favorite Integrator

Flexible Data Control Options
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Access Battery Test Resources

§ NHR’s 9200/9300 Battery Test Solutions

§ The Benefits of Battery Emulation

§ On-Demand Webinars

§ Schedule a consultation
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Visit us at http://nhresearch.com

https://nhresearch.com/power-electronics-test-systems-and-instruments/battery-simulator-testing/high-voltage-battery-test-system-9300-series/
https://nhresearch.com/wp-content/uploads/app-note-testing-without-batteries.pdf
https://nhresearch.com/power-electronics-test-systems-instruments-support/power-electronics-testing-webinars/
https://nhresearch.com/nh-research-inc/contact-nh-research-inc/
http://nhresearch.com/
https://nhresearch.com/power-electronics-test-systems-and-instruments/battery-simulator-testing/high-voltage-battery-test-system-9300-series/
https://nhresearch.com/wp-content/uploads/app-note-testing-without-batteries.pdf
https://nhresearch.com/power-electronics-test-systems-instruments-support/power-electronics-testing-webinars/
https://nhresearch.com/nh-research-inc/contact-nh-research-inc/
http://nhresearch.com/


Thank you for attending

www.nhresearch.com Power, Precision, & Flexibility

For more resources 
Visit: http://nhresearch.com
Call: 949-474-3900
Email: sales@nhresearch.com

…Your Partner in Test 

http://nhresearch.com/
http://nhresearch.com/



