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Webinar Details 

•	 Webinar slides and related materials will be available on the EVSE 
Product Development Web page: 

–	 www.energystar.gov/RevisedSpecs 

–	 Follow link to “Version 1.1 is in Development” under “Electric Vehicle Supply 
Equipment” 

•	 Audio provided via teleconference: 

Call in: +1 (877) 423-6338 (U.S.) 

+1 (571) 281-2578 (International) 

Code: 773-366 # 

–	 Phone lines will remain open during discussion 

–	 Please mute line unless speaking 

–	 Press *6 to mute and *6 to un-mute your line 
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Webinar Agenda
 

• Introductions 

• Overview of ENERGY STAR specification development process 

• Potential for Energy Savings 

• Test Method for DC EVSE 

– Test Setup and Test Conduct 

– Test Procedures 

• Specification for DC EVSE 

– Definitions 

– Efficiency Criteria 

• Timeline 
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Introductions
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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Introductions 

James Kwon Peter Banwell 
U.S. Environmental Protection Agency U.S. Environmental Protection Agency 

Stacy Noblet Matt Malinowski 
ICF 

ICF 

Emmy Feldman 
ICF 
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ENERGY STAR Version 1.0 EVSE Specification Overview
 

•	 Version 1.0 published on December 

27, 2016
 

•	 In scope: 

–	 Level 1 AC 

–	 Level 2 AC 

•	 Criteria for: 

–	 No Vehicle Mode 

–	 Partial On Mode 

–	 Idle Mode 

•	 Optional Connected Functionality 
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Key Features 

1. Energy Savings 

2. Safety 

3. Open Communications 

Communications details: 

• Grid Communications 

• Open Access 

• Consumer Override 

Photo by Dennis Schroeder, NREL 39251 
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Applicability of Existing Test Method for DC EVSE 

•	 EPA is proposing to expand the scope of the ENERGY STAR EVSE 
specification to include DC Output EVSE 

•	 As a result, EPA plans to revise the existing test method as follows: 

–	 Applying portions of the current Version 1.0 test method for AC 
EVSE to DC Output EVSE 

–	 Some requirements remain applicable only for AC EVSE 

–	 Requirements to be added that will be applicable only for DC EVSE 

•	 In this webinar, EPA will focus on just the requirements applicable for DC 
EVSE, not those only applicable for AC 
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Version 1.1 Specification 

•	 As EPA works toward finalizing a test method for DC EVSE, work on the 
Version 1.1 Specification will commence: 

–	 EPA plans to retain the Version 1.0 criteria for AC L1 and L2 EVSE 

–	 Goal of V1.1 Specification will be to include appropriate criteria to 
recognize the most efficient DC charging 

–	 Intention to include criteria for: 

•	 No Vehicle Mode 

•	 Operation Mode 

•	 Optional Connected Functionality Criteria 

Photo by Kendall Septon, NREL 45635 
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Potential for Energy Savings
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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Electric Vehicle Market Overview
 49,000+ 
Non-residential 
charging outlets 

As of May 2018, Source: U.S Department of Energy, Alternative Fuels Data Center (AFDC) 

EEI and IEI say 7 million EVs on the road by …and 5 million charge ports needed to 
2025… support them. 

Source: EEI and IEI, Plug-in Electric Vehicle Sales Forecast Through 2025 and the Charging Infrastructure Required, June 2017 12 



  

  

    
   

   

DC Charging Growth 

•	 Reasons for including DC charging: 

–	 Evolving to provide shorter charge times 

–	 Potential to increase the range of EVs, especially through efforts to 
establish EV charging corridors for cross-country EV transportation 

–	 Differentiating products based on energy efficiency 
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Test Setup and Test Conduct
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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Version 1.0 Test Method – Test Setup 

The Test Setup in the V1.0 Test Method covers the following for AC EVSE 
and will be referenced in the coming slides to describe which of these setup 
instructions EPA proposes to apply to DC EVSE: 

• Test Setup and Instrumentation 

• AC input power and input power measurements 

• Test load description 

• Test conditions like ambient temperature, relative humidity 

• Power meter attributes 
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V1.1 Test Setup for both AC and DC EVSE 

•	 Requirements for both AC and DC EVSE are proposed as follows: 

–	 Current V1.0 input power measurements 

•	 Default cables provided by the manufacturer to be used 

•	 How to connect the EVSE for voltage and current measurements 

–	 Current V1.0 illuminance meter accuracy requirements 

–	 Current V1.0 power meter accuracy requirements of +/- 0.1% of reading 
PLUS +/- 0.1% of full scale 
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Test Setup for DC EVSE 

• The following test setup conditions EPA proposes to apply to just DC EVSE 

• Schematic of test method connections: 

– Input power measurement taken at input to the EVSE, not at the utility 
panel 
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Test Setup for DC EVSE – Input Supply Requirements
 

• Higher-voltage AC input power required for DC EVSE 

– EVSE tested at highest compatible voltage to allow for comparison 
between EVSE that have slightly different input voltage ranges 

– Includes typical voltages in North America and Europe 
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Test Setup for DC EVSE 

•	 A DC test load needed for testing DC Output EVSE, combined with a 
Vehicle Emulator Model that can communicate per SAE J1772 Appendix F 
and G 

•	 Temperature Testing 

–	 EPA learned that charging efficiency can vary substantially with ambient 
temperature due to: 

•	 Different cooling technologies (air cooling, liquid cooling) 

•	 Strategies for implementing a cooling system (i.e., when cooling 
turns on) 

–	 EPA proposes to conduct No Vehicle and On Mode testing at 3 
temperatures based on EPA’s Five Cycle Fuel Economy Test 
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Test Setup for DC EVSE
 

•	 The cold and hot temperatures were pulled directly from the EPA’s Five 
Cycle Fuel Economy test 

•	 For the temperature condition, EPA chose a temperature at the lower end of 
the Fuel Economy testing range, to provide more variation from the hot 
temperature test 
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Test Setup – Discussion Questions 

•	 EPA is requesting stakeholder feedback on the proposal to test at 
representative temperatures. 

1. Are these temperatures representative of climates across the U.S.? 

2. Do labs have atmospheric-controlled testing chambers to test EVSE with 
a specific ambient temperature? If not, is acquiring this capability 
doable? 

– Is a +/- 5 °F testing variation feasible? 

3. Are there alternative methods for conducting temperature testing that 
could minimize testing burden? 

4. EPA welcomes data on efficiency variations that result from charging in 
different climates. 
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Test Setup – Discussion Questions 

•	 For a DC EVSE that has a separate cabinet containing the AC/DC 
converter, and a dispenser that connects to the vehicle: 

– Should EPA accommodate a lower 
voltage connection to the dispenser so 
there may be two input voltages? 

– How should EPA factor in the losses in 
the DC cable connecting the two 
enclosures? 

DC Cable 

AC/DC Converter Cabinet 

Dispenser 
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Test Conduct for AC and DC EVSE 

The Test Conduct in the V1.0 Test Method covers the following and EPA 
proposes that these conditions apply to both AC and DC EVSE: 

•	 Mounting the EVSE per manufacturer installation instructions and testing in 
the as-shipped condition 

•	 Configuring an EVSE with network connection capabilities 

23 



 

  

 

Test Conduct for AC and DC EVSE 

• Conditions for products with an occupancy sensor 

• Accuracy requirements for all measurements 
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Test Conduct for AC and DC EVSE
 

•	 For EVSE with a display: 

–	 Luminance testing at 100% 
screen brightness and 
attributes of the luminance 
meter 

–	 For products without Automatic 
Brightness Control (ABC) 
capability, testing at 65% of 
maximum brightness 

–	 For products with ABC, 
instructions are provided for 
testing in two illuminance 
conditions – light and dark – to 
simulate daytime and nighttime 
conditions 

Test Setup – Top View 
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Is there variation in luminance of the display or area lighting between DC EVSE? 



 

  

Test Conduct – Discussion Questions
 

• Are DC Output EVSE commonly custom-built products? 

– If so, what should EPA propose as a representative configuration for 
testing in order to minimize testing burden? 
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Test Procedures
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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Test Procedures for AC and DC EVSE 

The Test Procedures in the V1.0 Test Method covers the following and EPA 
proposes that these conditions apply to both AC and DC EVSE: 

•	 Unit Under Test Preparation: 

–	 Verifying the Vehicle Emulator Module (VEM) and power meter are 
connected 

–	 Connecting the input and providing power to the EVSE 

•	 No Vehicle Mode Testing 

–	 Ensure the output connector is unplugged from the VEM 

–	 Measure and record the input power 

•	 Full Network Connectivity Testing 

–	 Determining the presence of full network connectivity for products with 
networking capabilities 
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Test Procedures for DC EVSE 

•	 For DC Operation Mode Testing: 

–	 Reference to the SAE J1772 Appendix F regarding signaling for DC 
EVSE to specify the power for testing. Testers will need to use test 
equipment to: 

Communicate with the EVSE, 

Read its maximum current, and 

 Perform required handshaking 

Photo by Matthew Staver, NREL 39216 
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Test Procedures for DC EVSE 

•	 Testing at various conditions will demonstrate the efficiency at the 
maximum power output, and as the charge ramps down when the 
vehicle no longer accepts maximum current. 

•	 The following Operation Mode testing conditions are based on levels 
that EPA has seen in the market or understands are under development 

–	 The voltages are based on popular EV battery pack voltages at full 
charge 
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Test Procedures for DC EVSE
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Test Procedures for DC EVSE 

•	 Due to the high power levels of DC EVSE, EPA will explicitly allow back-
feeding the output into the input, to minimize source requirements. 

•	 The following language is currently used in the ENERGY STAR 
Uninterruptible Power Supplies (UPS) test method: 

Backfeeding the source may be used in place of a test load during testing of UPS 
systems larger than 100 kW output, provided that an output power factor greater 
than 0.99 is maintained at all times. 
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Test Procedures for DC EVSE – Discussion Questions
 

• EPA welcomes feedback on the appropriateness of proposed Operation Mode 
testing conditions. 

• Should EPA consider different testing conditions to determine the efficiency of On 
Mode charging? 

• In addition, EPA welcomes feedback on an appropriate testing voltage for the 
various testing conditions. 
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Test Procedures – Discussion Questions
 

• Are there other relevant modes for DC Output EVSE, besides No Vehicle and 
Operation Mode, which should be accounted for in this test procedure? 
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Test Procedures – Discussion Questions
 

• How should EPA best account for the power required to provide liquid cooling 
to the cables? 

• EPA is interested in learning about cooling strategies to minimize cooling and 
increase the efficiency of the overall charge. 

– EPA welcomes feedback on the typical operating characteristics of cooling 
systems and how to structure and sequence tests so they are 
representative. 

35 
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Test Procedures – Discussion Questions
 

• EPA has learned that some EVSE may contain battery banks for the purpose of 
reducing peak demand (kW). EPA would like stakeholder feedback on the 
following testing proposals to account for energy loss from the battery itself: 

– How should EPA measure battery efficiency? 

• Should EPA consider conducting a 24-hour test? 

• Should EPA require that the battery is disabled for one test and 
enabled for a second test? 
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Test Procedures – Discussion Questions
 

• For DC EVSE, with a separate cabinet (containing the AC/DC converter) and 
dispenser (connects to the vehicle), should EPA consider an alternative testing 
approach that involves splitting up the cabinet and dispenser into separate 
tests? 

– The No Vehicle Mode testing may be most applicable for the dispenser, 
perhaps in light and dark conditions, with a variety of temperatures. 

– The Active Mode testing may be more applicable for the cabinet at a 
variety of output powers (without lighting or temperature variations). 
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Specification – Definitions
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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Specification – DC Definition and Discussion Questions
 

• Does the above definition for DC EVSE appropriately account for DC Output 
products? 

• The SAE J1772 standard contains definitions for Level 1 and Level 2 DC EVSE. 
Should EPA align with these definitions? 

39
 



  

    

 

 

Specification – Scope 

• EPA proposes to add DC EVSE to the current Version 1.0 scope: 

1. AC Level 1, 

2. AC Level 2, and 

3. AC Dual Input Level 1 and Level 2 

• Other product types/components: 

– Wireless charging: Should EPA consider including wireless charging units 
in Version 1.1? What are the benefits and barriers for this technology 
that would make it appropriate or inappropriate for consideration at this 
time? 
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Specification – Scope Discussion Questions
 

Distribution transformers: Would 
purchasers benefit from additional 
information on more efficient distribution 
transformers, as presented in the ENERGY 
STAR Distribution Transformers Buying 
Guide because a transformer may need to 
be purchased for specific sites where DC 
EVSE will be installed? 
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Specification – Efficiency Criteria
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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ENERGY STAR Specification Development
 

•	 EPA invites stakeholder comments on each 

draft. Comment periods for draft proposals are 

at least 30 days for written comments, with a 

2-week comment period for a final draft 

specification. 

–	 EPA responds to these comments in note 

boxes in the subsequent draft or in a 

companion comment response matrix 

•	 EPA frequently hosts stakeholder meetings or 

conference calls/webinars for further 

discussion of proposals throughout the 

process. 
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ENERGY STAR Specification Development
 

•	 The ENERGY STAR Strategic Vision and 
Guiding Principles Document contains on 
overview of the goals for each 
specification development process 

•	 The process is data driven and the criteria 
is based on available efficiency data 

–	 EPA shares anonymous datasets with 
stakeholders 

–	 Efficiency levels selected are intended 
to reflect the top 25% of models 
available on the market 
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ENERGY STAR Certification Process
 

•	 To ensure consumer confidence 
in the ENERGY STAR label and 
to protect the investment of 
ENERGY STAR partners, EPA 
requires all ENERGY STAR 
products to be third-party 
certified. 

•	 Products are tested in an EPA-
recognized laboratory and 
reviewed by an EPA-recognized 
certification body before they 
can carry the label. 

45
 



  

ENERGY STAR 
Partner 

Laboratory: 
Accredited 

Publicly 
Accessible 

Information 

Laboratory: 
CB Witnessed/ 

Supervised 

Certification 
Body (CB) 

EPA 
ENERGY STAR 

ENERGY STAR 
APIs 

Product 
Finders 

Product Lists 

Days to weeks 1 day 

Certification Process 
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Specification – Efficiency Criteria 

•	 EPA gathered available research regarding DC EVSE power use but is 
not proposing any criteria at this time 

•	 Operation Mode Research 

–	 Claimed efficiency ranges for DC EVSE on the market appear to be between 

92% and 97% during active charging at full output 

–	 Idaho National Lab (INL) conducted testing on a DC EVSE and found 

efficiency at 30-50 kW ranging from 91% to 93%, and lower efficiencies at 

lower power levels 

–	 The International Energy Agency (IEA) and 4E published the following 

efficiency information based on manufacturer interviews: 
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Specification – Efficiency Criteria 

•	 No Vehicle Mode Research 

–	 INL testing measurements ranged from 99 W before charging, to 
150 W immediately after charging (due to cooling fan), and 110 W 
after charging 

•	 Secondary and Tertiary Functions Research 

–	 Ambient lighting: The IEA-4E report noted that a manufacturer had 
stated that 50 W is needed for LED signal lighting. 

–	 Cooling/Heating: The IEA-4E report concluded that heating and 
cooling may significantly impact energy use and manufacturers 
indicated a varying range of potential power consumption from 80 W 
for heating and 100 W for cooling, to a combined 500 W requirement 

–	 Liquid cooling of cables: One stakeholder noted that liquid cooling 
can draw about 1 kW 
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Specification – Efficiency Criteria 

• Secondary and Tertiary Functions Research (continued) 

– High-resolution display 

– Network connection including Wi-Fi, cellular, or others 

• EPA is also interested in the power factor associated with each mode 
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Specification – Efficiency Criteria Discussion Questions
 

• Do stakeholders have additional information on power consumption to share? 

• Are there other features or functions missing from this discussion that should be 
taken into consideration for setting criteria for maximum power consumption? 

– EPA would welcome data on the power consumption of any of these features. 
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Specification – Efficiency Criteria 

•	 Modular Products 

–	 Products that are sold in various configurations, depending on the 
application 

–	 These products would most likely be in the same product family but 
the available configurations vary in size and output capacity 

•	 EPA is considering testing minimum and maximum power configurations 
to represent in-between configurations, similar to what is required in the 
Uninterruptible Power Supplies Specification: 
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Specification – Efficiency Criteria Discussion Question
 

For qualification of a Modular UPS Product Family where models vary by number of installed modules, the 

manufacturer shall select the maximum and minimum configurations to serve as Representative Models— 
i.e., a modular system shall meet the eligibility criteria in both its maximum and minimum non-redundant 

configurations. If the maximum and minimum configuration Representative Models meet the ENERGY STAR 

qualification criteria at their respective output power levels, all intermediate configuration models within a 

Modular UPS Product Family may be qualified for ENERGY STAR. 

Would the testing approach outlined here be appropriate for modular EVSE products 
that can be configured to be larger or smaller depending on the application? 
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Timeline
 

Time Topic 

12:00–12:15 

Introductions and Overview of Specification 

Development Process 

12:15–12:30 Potential for Energy Savings 

12:30–1:00 Test Setup and Test Conduct 

1:00–1:45 Test Procedures 

1:45–2:00 Specification – Definitions and Scope 

2:00–2:15 Specification – Efficiency Criteria 

2:15–2:30 Timeline 
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We are headed here 



    
   
 

 

  

 

Next Steps
 

Event Date 

Version 1.1 Discussion Guide Published May 24, 2018 

Version 1.1 Discussion Guide Webinar June 4, 2018 

Comments Due June 25, 2018 

Version 1.1 Draft 1 Test Method Expected Late Summer 2018 

Release Subsequent Drafts of Test Method Fall 2018 

Release Version 1.1 Draft 1 Specification Winter 2018 

Version 1.1 Effective Date Summer 2019 

• EPA plans to come close to finalizing the Version 1.1 EVSE Test Method 
before beginning Version 1.1 Specification development to collect data 
based on the test method to inform the specification. 
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Comments 

•	 Again, comments and data are due on June 25, 2018. 

•	 Please send all comments to: 

EVSE@energystar.gov 

•	 Unless marked as confidential, all comments will be posted to the EVSE 
product development page at 
https://www.energystar.gov/products/spec/electric_vehicle_supply_equip 
ment_version_1_1_pd 

•	 Accessible through www.energystar.gov/RevisedSpecs and clicking on 
“Version 1.1 is in development” under “Electric Vehicle Supply 
Equipment” 
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Thank you! 

To be added to EPA’s stakeholder listserve
 
to receive specification updates, please email:
 

EVSE@energystar.gov.
 

James Kwon
 
Product Manager, ENERGY STAR
 

(202) 564-8538
 
Kwon.James@epa.gov
 

www.energystar.gov/productdevelopment
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