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1 ENERGY STTAR® Proogram Re quiremennts 
Prodduct Speccificationn for2 

3 EElectric VVehicle Supply Eqquipment 
4 

Draft 1 Tesst Methodd 
6 Rev. Junne-2015 
7 

8 1 OVERVIEW 
9 The followwing test methhod shall be uused for deterrmining produuct compliancce with requireements in thee 

ENERGY STAR Eligibility Criteria foor Electric Vehhicle Supply EEquipment. 

11 2 APPPLICABILLITY 
12 ENERGY STAR test reequirements aare dependennt upon the feeature set of thhe product unnder evaluatioon. 
13 The followwing guidelinees shall be ussed to determ ine the appliccability of each section of t his documentt: 

14   The test procedures in Secttions 7.1–7.4 shall be perfoormed on all products. 

  The test procedures in Secttion 7.5 shall be performedd on productss with networkk connectivityy. 

16   The test procedures in Secttion 7.6 shall be performedd on productss with utility grrid communiccation. 

17 3 DEFFINITIONNS 
18 Unless ot herwise speccified, all terms used in thiss document arre consistent with the definnitions in the 
19 ENERGY STAR Eligibility Criteria foor Electric Vehhicle Supply EEquipment, VVersion 1.0. 

Note: Thee below sectioon lists the deefinitions that EPA is consiidering using throughout thhe EVSE proggram. 
21 This secti on will eventuually be moveed to the speccification/Eligiibility Criteria document, but is includedd 
22 temporarily in this draftt test method for ease of reeference and to ensure thaat all aspects of the test m ethod 
23 are defineed appropriateely. 

24 A) Electrric Vehicle Suupply Equipment (EVSE): TThe conductoors, including the ungroundded, groundedd, 
and eequipment groounding conduuctors, the eleectric vehicle  connectors, attachment pplugs, and all other 

26 fittingss, devices, poower outlets, or apparatusees installed s pecifically forr the purpose of delivering 
27 energgy from the prremises wiringg to the electrric vehicle. Chharging cordss with NEMA 5-15P and NEEMA 
28 5-20PP attachment plugs are connsidered EVSSEs.1 

29 1) Leevel 1: A galvvanically-connnected EVSE with a single e-phase input voltage nomiinally 120 voltts AC 
annd maximum output currennt less than o r equal to 16 amperes ACC. 2 

31 2) Leevel 2: A galvvanically-connnected EVSE with a single e-phase input voltage rangee from 208 too 240 
32 voolts AC and mmaximum outpput current grreater than 166 amperes ACC and less thaan 80 amperees 
33 AAC.2  

1 SAE J28894-1 Sectionn 3.10. 

2 This definition is intennded to be coonsistent with the requirements in SAE JJ1772, with s ome additional 
clarificatioons. 
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34 3) Fast DC: A gallvanically-connnected  EVSE that includees an off-boa rd charger annd provides DDC 
35 cuurrent greaterr than or equaal to 80 ampeeres DC.  

36 4) WWireless / Induuctive: A non­-galvanically-cconnected EVVSE. 

37 

38 

39 Figure 1: Schematicc of Overall PPlug-In Vehicle Chargingg System dettailing EVSEE Test Bounddary 

40 

41 Note: Thee Test Bound ary above refflects the EVSSE products tthat that EPA is considerinng including wwithin 
42 the scopee of the EVSEE program (seee Section 4).   The dotted lines reflect aanticipated fu ture testing oof 
43 reverse poower flows. TThe EVSE maay have DC ppower outputss for use by devices other tthan the vehi cle; if 
44 present, t hese are not tested. 

45 

46 Note: Thee below definiitions incorpoorate standardd operational mode namess, based on IEEC 62542 – 
47 Environmental Standarrdization for EElectrical and Electronic Prroducts and SSystems. Thiss standard 
48 establishees mode “classses” that cann be applied too a specific pproduct by deffining functionns as Primaryy, 
49 Secondarry, and Tertiarry. Using the same mode nnames (On, PPartial On, Offff, and Disconnnected) acrosss all 
50 products rreduces amb iguity and alloows for cross--comparisonss. The modess and the funcctions availab le in 
51 each are illustrated in tthe Figure be low: 

52 

53 

54 

55 EPA propposes to use t hese more geeneric mode tterms rather tthan the term s in SAE J28894/2 as SAE 
56 J2894/2 pprimarily tests  a complete EEVSE-chargeer-battery systtem, such thaat the tests arre different annd 
57 using the same terms ccould lead to more confusiion rather thaan less. EPA wwelcomes feeedback on thiss 
58 approach . 

59 

60 A) Functtions: 

61 1) AAutomatic Brigghtness Contrrol (ABC): Thee self-acting mmechanism thhat controls thhe brightnesss of a 
62 display or lampp as a functio n of ambient light 
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63 2) Full Network Connectivity: The ability of the display to maintain network presence while in Partial 
64 On mode. Presence of the EVSE’s network services, its applications, and possibly its display is 
65 maintained even if some components of the EVSE are powered down.  The EVSE can elect to 
66 change power states based on receipt of network data from remote network devices, but should 
67 otherwise stay in a low power mode absent a demand for services from a remote network device.  
68 
69 Note: Full Network Connectivity is not limited to a specific set of protocols. Also referred to as 
70 “network proxy” functionality and described in the Ecma-393 standard. 

71 3) Occupancy Sensor: a device used to detect human presence in front of or in the area surrounding 
72 an EVSE. 

73 4) Primary Function: Function providing the intended purpose. For EVSE, Primary Functions are: 

74 a) Charging. 

75 5) Secondary Function: Function that enables, supplements or enhances a primary function. For 
76 EVSE, Secondary Functions are: 

77 a) Communicating with the vehicle; 

78 b) Illumination of display, indicator lights, or ambient lighting; 

79 c) Network communication; 

80 d) Public access control (RFID card, authorization, etc.); 

81 e) Use of ABC; 

82 f) Use of Occupancy Sensor;  

83 g) Wake-up function. 

84 6) Tertiary Function: Function other than a primary or a secondary function.  

85 Example: An EMC filter, status indication, and area lighting if present, provides their function in off 
86 mode, partial on mode and on mode. 

87 B) Operating Modes: 

88 1) Disconnected: Condition of the equipment during which all connections to power sources 
89 supplying the equipment are removed or galvanically isolated and no functions depending on 
90 those power sources are provided. 
91 
92 Note: The term power source includes power sources external and internal to the equipment.  

93 2) Mode: Distinct condition 
94 
95 Note: Any transition of equipment from or towards a neighboring mode, either through user 
96 intervention or automatically initiated, should not be considered to form part of either mode.  
97 
98 Off Mode: Condition during which the equipment only provides tertiary function(s).  

99 Note: Off Mode is intended to be the lowest-power mode of the EVSE that can only be entered or exited 
100 through a manual switch. Not all devices will have an Off Mode. 

101 

102 3) On Mode: Condition during which the equipment provides at least one primary function or can 
103 promptly provide a primary function 
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104 a)) Operation Mode or Statte C3: Condition during wh ich the equip ment is perfoorming at leasst one 
105 primary funnction.  

106 b)) Idle Mode or State B2 oor C3: Conditioon during whiich the equipmment can pro mptly providee a 
107 primary funnction but is nnot doing so. 
108 
109 Note: Idle mode is the ccondition within On Mode wwhere the EVVSE is conneccted to the vehicle 
110 or vehicle simulator but  is not activel y charging. 

111 4) Partial On Modde or States AA or B13: Con dition during which the eq uipment provvides at least one 
112 seecondary funcction but no pprimary functioon. 
113 
114 NNote: The termm Sleep Modee and No Batttery Mode als so describe thhe Partial On mode. 

115 5) Power Manageement: Autommatic control mmechanism thhat achieves tthe smallest ppower consisttent 
116 wwith a pre-deteermined level of functionaliity. 


117 C) Otherr: 


118 1) AApparent poweer (S): The prroduct of RMSS voltage andd RMS curren
 
119 off the complexx power, and mmeasured in vvolt-amperes s (VA) 


120 2) AAverage powe r (P) (also reaal power): The power in a circuit which 


t, which is eqqual to magnittude 

is transformeed from electr ic to 
121 noon-electric ennergy and is mmeasured in wwatts (W).  Foor a two-termminal device wwith instantaneeous 
122 cuurrent and voltage waveforrms i(t) and vv(t) which are periodic with period T, thee real or averaage 
123 poower P is: 

124 

125 

126 3) Power factor (PPF): The ratioo of the averaage power (P)) consumed inn watts to thee apparent powwer 
127 (SS), drawn in vvolt-amperes. 

128 

129 4) UUnit Under Tesst (UUT): Thee specific sammple of a repreesentative moodel undergo ing measuremment 
130 wwhich includess the base prooduct and anyy accessoriess packaged wwith it. 

131 D) Acronnyms: 

132 1) °CC: Degree Ceentigrade 

133 2) AA: Ampere 

134 3) AAC: Alternatingg Current 

135 4) DDC: Direct Currrent 

136 5) DDOE: U.S. Deppartment of EEnergy 

137 6) EPA: Environmmental Protecction Agency 

138 7) EPS: External Power Supplly 

139 8) EVSE: Electricc Vehicle Sup ply Equipmennt 

140 9) HHz: Hertz 

3 This mode is intendedd is typically aassociated wiith a vehicle/EEVSE interfacce state (A, BB, or C) as deffined 
in SAE J1772, howeveer, it may not aalways align aas these moddes refer to thhe entire EVSE (including 
networkin g and other f unctions), whhile the SAE JJ1772 states aapply only to the interface... 
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141 10) IEC: International Electrotechnical Commission 

142 11) IEEE: Institute of Electrical and Electronics Engineers 

143 12) IPMA: Input Power Measurement Apparatus 

144 13) NEMA:  National Electrical Manufacturers Association 

145 14) SAE: Society of Automotive Engineers 

146 15) UPS: Uninterruptible Power Supply 

147 16) USB: Universal Serial Bus 

148 17) UUT: Unit Under Test 

149 18) V: Voltage 

150 19) VEM: Vehicle Emulator Module 

151 20) W: Watts 

152 4 SCOPE 

153 Note: The below section lists the types of products that EPA is considering including within the scope of 
154 the EVSE program. This section will eventually be moved to the specification/Eligibility Criteria document, 
155 but is included temporarily in this draft test method for ease of reference and to ensure that all the 
156 requirements of the test method apply to these specific products. 

157 4.1 Included Products 

158 4.1.1 Level 1 and Level 2 EVSE that (1) have a rated current less than or equal to 80 amperes; (2) 
159 have an SAE J1772 coupler intended for electric vehicle charging; and (3) are outside the vehicle. 

160 4.2 Excluded Products 

161 4.2.1 Products that are covered under other ENERGY STAR product specifications are currently not 
162 eligible for qualification under this specification. The list of specifications currently in effect can be 
163 found at www.energystar.gov/specifications. 

164 4.2.2 Fast DC EVSE. 

165 4.2.3 Wireless/Inductive EVSE. 

166 4.2.4 Power electronic components inside the vehicle. 

167 Note: EPA is beginning the development of the ENERGY STAR test method and specification for EVSE 
168 with Level 1 and Level 2 EVSE, due to their prevalence in the market. However, as the market for Fast 
169 DC and Wireless/Inductive EVSE grows, EPA will consider include these product types in a future 
170 program revision. 

171 5 TEST SETUP 
172 A) Test Setup and Instrumentation: Test setup shall be in accordance with the diagram in Figure 1, with 
173 additional requirements specified below. 

174 
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175 

176 Figuree 2: Schemat ic of test settup connecti on 

177 

178 B) AC -innput Power: TThe UUT shalll be operatedd at the first (hhighest) ratedd voltage and rated frequenncy 
179 combination speciffied in Table 11. 

180 1) UUUTs that are not compatibble with any off the combinaations listed inn Table 1 shaall be connectted to 
181 thhe highest rat ed voltage annd frequency combination. 
182 2) UUUTs that are designed to ooperate at muultiple voltagee ranges (bothh Level 1 andd Level 2 
183 fuunctionality) s hall be separrately tested for both Levell 1 and Level 2 operation. In each test 
184 coonfiguration, tthe UUT shal l be operatedd at the first (hhighest) ratedd voltage and rated frequenncy 
185 coombination sppecified in Table 1. 

186 3) The voltage annd frequency tolerance shaall be as speccified in Tablee 2. 

187 

188 Taable 1: Input Supply Req uirements 

Voltagee Freqquency 

240 V AC 600 Hz 

208 V AC 600 Hz 

120 V AC 600 Hz 

189 

190 Table 2: Inpuut Power Tollerances 

MMaximum 
VVoltage Total Frequency 

Toolerance HHarmonic Tolerance 
DDistortion 

+//- 4.0 % 5.0 % +/- 1.0 % 

Page 66 of 20 

191 



r

 
 

 

 

 

                

 

 

 

 

                     

 

                 

 

 

 

 

 

 

  

 

 

 

 

 

 

192 C) Input Power Measuurement Appaaratus (IPMAA): To enable ssafe and repeeatable meassurements of tthe 
193 EVSEE input power , an IPMA wil l be used. Thhis device conntains a NEMAA receptacle (such as 6-500R or 
194 5-20RR) for connecttion to the UUUT as well as means for saafe voltage annd current meeasurements bby 
195 the poower meter wwithout the neeed to modify oor alter the input cable to t the UUT. Thiss apparatus 
196 suppl ies power to tthe UUT inpu t connection.  This apparattus input is too be connecteed to the grid 
197 electrrical supply ass appropriate for the currennt and voltagee rating of thee UUT. Additi onally, any 
198 electrrical conductoors and conneections within the input powwer measuremment apparat us must be o f the 
199 same  or larger volttage and currrent rating as the UUT. A sschematic exaample of the IIPMA is showwn in 
200 Figuree 3. 

201 1) VVoltage Measuurement Exammple: fused “ffinger safe” coonnectors for voltage measurement 
202 coonnection to ppower meter 

203 2) CCurrent Measuurement Exammples: 

204 a)) Insulated cconductor looop external to apparatus (e entire UUT cu rrent through the measureement 
205 conductor)) for the purpoose of currentt measuremeent by clamp-oon current traansformer or oother 
206 means. 

207 b)) Current shhunt with connnection to exteernal power mmeter (entire UUT current through the 
208 measuremment conductoor) 

209 

210 

211 Figgure 3: Scheematic of Input Power Meeasurement AApparatus4 

212 

213 D) Ambieent Temperatture: Ambientt temperature shall remain at 25°C ± 5°CC for the duraation of the teest. 


214 E) Relatiive Humidity: Relative hummidity shall bee between 10%% and 80%.
 

215 F) Cablees: All power ccables for thee test shall bee the default pprovided by thhe manufacturer 


4 In a fourr-conductor syystem, the coonductor labelled L2/N will aactually be twwo separate c onductors: L22 and 
N. 
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216 1) If no default EVSE input cable is provided, a 0.5 m cable shall be used sized according to the 
217 maximum current rating of the UUT, per Table 310-15(B)(16) of the NFPA 70® 2014 National 
218 Electrical Code.   

219 2) If no default EVSE input cable is provided, the UUT cable shall be connected to the IPMA output 
220 receptacle using a NEMA plug sized appropriately for the local electrical service and the 
221 maximum current rating of the EVSE (example: use 50 A plug for UUT with 32 A max. rating) .  

222 3) The IPMA shall then be connected to the premises wiring with cables and optional connectors 
223 that are rated for the voltage and current levels that will be encountered during testing. 

224 Note: EPA welcomes feedback on the prevalence of EVSEs that are intended to be hard-wired and may 
225 therefore ship without an input power cable, as well as what is the typical cable run that should be 
226 measured, while trying to balance testing burden, representativeness, and comparability between models. 

227 G) Test Load: A test load consisting of a SAE J1772 vehicle control pilot emulator and an AC load bank 
228 shall be connected to the EVSE output in lieu of a vehicle. This enables full functionality of the EVSE 
229 as well as a means to draw current through the EVSE for the purposes of efficiency and power 
230 consumption evaluation. 

231 1) Vehicle Emulator Module (VEM): To enable UUT functionality, a vehicle emulation module will be 
232 used to emulate the SAE J1772 control pilot resistances associated with the operational states. 
233 Additionally, this VEM allows current and voltage measurements of the UUT output without 
234 modifying or altering the UUT output cable. Figure 4 shows an example schematic of the VEM. 

235 a) SAE J1772 Control Pilot emulation: Specific resistances are connected between the control 
236 pilot and ground to create a voltage that correlates to the operational state. Switch S1 is used 
237 for State C and switch S2 is used for State D. The resistors should be sized for a 12V source 
238 (i.e. up to 0.5 W). The diode forward current requirement is up to 10 mA. 

239 b) Output Power measurement: Insulated current conductor loops or current measurement 
240 shunts as well as voltage measurement connections are used for the purpose of 
241 measurement of the UUT output current and voltage. 
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 242 

243 Figure 4: Schematic of Vehicle EEmulator Moddule5 

244 

245 2) AAC Load: The AC load bannk shall posseess the follow wing capabilitiees 


246 a)) Sink Ac cuurrent up to thhe rated RMS current of thee UUT;
 

247 b)) Voltage ra nge within thee Level of thee UUT (Level 1 or Level 2) ; and 


248 c)) Controllable RMS curreent levels capaable of execuuting current l evels detailedd in Table 4.
 

249 H) Poweer Meter: Power meters shaall possess thhe following a attributes: 


250 1) NNumber of Chaannels: 


251 a)) One channnel shall be seet up to meassure AC  powwer into the UUUT; 


252 b)) One channnel shall be seet up to meassure ground ccurrent at the input connecction to the UUUT; 


253 c)) One channnel shall be seet up to meassure AC  powwer output of thhe UUT; and
 

254 d)) One channnel shall be seet up to meassure the Conttrol Pilot charaacteristics: 


255 1. Peak ddc voltage of the control pi lot signal at thhe output of tthe UUT;
 

256 2. Frequeency of the C ontrol Pilot; aand 


257 3. Percennt Duty Cyclee of the Controol Pilot. 


258 2) CCrest Factor:
 

5 In a fourr-conductor syystem, the coonductor labelled L2/N will aactually be twwo separate c onductors: L22 and 
N. 
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259 a) An available current crest factor of 3 or more at its rated range value; and  

260 b) Lower bound on the current range of 10 mA or less.  

261 3) Minimum Frequency Response: 3.0 kHz 

262 4) Minimum Resolution: 

263 a) 0.01 W for measurement values less than 10 W; 

264 b) 0.1 W for measurement values from 10 W to 100 W; and 

265 c) 1.0 W for measurement values greater than 100 W. 

266 5) Accuracy: +/- 0.1% of reading PLUS +/- 0.1% of full scale 

267 6) Measurements and Calculations:  

268 a) Voltage (RMS); 

269 b) Current (RMS); 

270 c) Voltage total harmonic distortion (THD); 

271 d) Average Power (W); 

272 e) Apparent Power (VA);  

273 f) Power Factor; and  

274 g) Frequency (Hz). 

275 6 TEST CONDUCT 

276 6.1 Guidance for Implementation of the EVSE Test Procedure 

277 A) As-shipped Condition: Unless specified otherwise, the model unit shall be tested in its default 
278 configuration as-shipped. 

279 1) The UUT will be mounted to a vertical surface or structure per the manufacturer’s installation 
280 instructions 
281 
282 Note: variation from the above mounting per manufacturer’s instructions is allowed only if the 
283 UUT has no cooling system including vents, opening, slits, etc. to allow convective air flow 
284 (completely sealed). 

285 B) UUT Configuration and Control: 

286 1) Network Connection Capabilities:  

287 a) Verify the UUT has network connection capabilities:  

288 i. Network connections should be listed in the user manual or installation instructions.  

289 ii. If no connections are specified, verify that the EVSE does not have network capabilities 
290 by checking for the absence of physical connections or the absence of network settings 
291 in the menu. 

292 2) Peripherals and Network Connections: 

293 Note: The requirements below have been adapted from the ENERGY STAR test method for Displays and 
294 Televisions and are intended to set-up the UUT’s network connection for realistic testing. EPA welcomes 
295 comment on the applicability of these requirements to EVSE. 
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296 a) Any peripherals shipped with the UUT shall be connected to their respective ports per 
297 manufacturer instructions. No other devices or accessories shall be connected to any 
298 remaining open ports. 

299 b) If the UUT has network connection capabilities, the capabilities shall be activated using any 
300 standard or optional hardware provided by the manufacturer, and the UUT shall be 
301 connected to a live physical network (including wireless Radio Frequency (RF)). 

302 a. The network shall support the highest and lowest data speeds of the UUT’s network 
303 function. 

304 b. An active connection is defined as a live physical connection over the physical layer 
305 of the networking protocol. 

306 c. If the UUT is equipped with multiple network capabilities, only one connection shall 
307 be made in the following order of preference: 

308 i. Wi-Fi (Institution of Electrical and Electronics Engineers - IEEE 802.11- 20076); 

309 ii. Ethernet (IEEE 802.3). If the UUT supports Energy Efficient Ethernet Defined in 
310 Clause 78 of IEEE 802.3 (originally specified in IEEE 802.3az)7, then it shall be 
311 connected to a device that also supports IEEE 802.3az; 

312 iii. Cellular modem; or 

313 iv. Other. 

314 c) The tester shall configure the address layer of the protocol, taking note of the following: 

315 i. Internet Protocol (IP) IP v6 has Neighbor Discovery and will generally configure a 
316 limited, non-routable connection automatically. 

317 ii. IP can be configured manually or using Dynamic Host Configuration Protocol 
318 (DHCP) with an address in the 192.168.1.x Network Address Translation (NAT) 
319 address space if the UUT does not behave normally when autoIP is used. The 
320 network shall be configured to support the NAT address space and/or autoIP. 

321 d) The UUT shall maintain this live connection to the network for the duration of testing, 
322 disregarding any brief lapses, (e.g., when transitioning between link speeds). 

323 e) Ensure there is a connection to the Wide Area Network if required in the manufacturer’s 
324 instructions. 

325 f) If the UUT needs to install any software updates, wait until these updates have occurred; 
326 otherwise, if it will operate without updates, skip these updates. 

327 g) In the case of a UUT that has no data/network capabilities, the UUT shall be tested as­
328 shipped.  

329 C) Room Illuminance Conditions for Products with Displays or Indicator Lamps with Automatic 
330 Brightness Control (ABC) Enabled by Default: 
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331 Note: The requirements below have been adapted from the ENERGY STAR test method for both 
332 Displays and Televisions and are intended to highlight energy savings due to ABC. In the Displays and 
333 Televisions test methods, UUTs are tested at multiple illuminance conditions representative of typical use 
334 and the results of the tests are averaged to result in a representative power consumption. 

335 Here, EPA is proposing a simplified test that will recognize the advantages of ABC without multiple tests. 
336 By testing in one (dark) condition, products with ABC will be able to reduce indicator lamp and/or display 
337 brightness, thereby saving power. The tradeoff is that the resultant power value may not be as 
338 representative. EPA welcomes feedback on this proposal. 

339 Note: EPA also welcomes comment on the prevalence of Advertisement and Area lighting, intended to 
340 call attention to an EVSE or illuminate it or the surrounding area. Is this functionality typically included 
341 with an EVSE and can it be controlled either through ABC, user settings, or timers to reduce power 
342 consumption when not needed? 

343 1) All products with ABC enabled by default shall be tested in a darkened room or enclosure to 
344 simulate nighttime conditions: 

345 a) Powered shall be disconnected from the UUT. 

346 b) An illuminance meter shall be placed vertically, parallel to the UUT standing upright, such that 
347 the meter’s sensor faces away from the UUT horizontally. 

348 c) The illuminance meter shall be placed immediately in front of the UUT’s automatic brightness 
349 control (ABC) sensor. 

350 d) No test room surface (i.e., floor, ceiling, and wall) shall be within 0.6 m of the center of the 
351 UUT’s ABC Sensor. 

352 e) The ambient light shall be adjusted such that the illuminance meter reads less than 11 lux. 

353 Note: EPA proposes setting the ambient light conditions at less than 11 lux to capture any savings from 
354 dimming illuminated displays or indicator lamps. In developing this proposal, EPA observed nighttime 
355 ambient lighting conditions around EVSE at 0 or 1 foot candles, which corresponds to a range of 0 to 
356 10 lux. EPA is intentionally keeping the lighting condition flexible, but still within a very low light range, to 
357 permit testing without an adjustable light source, thereby reducing test burden. 

358 f) The illuminance meter shall be removed for power measurements, after target illuminance 
359 has been achieved. 

360 g) Figure provides more information on UUT and illuminance meter alignment. 
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Stand 
(if 
needed) 

361 

362 Figuree 5: Illuminannce Test Set up - Side Vieew 

Notes: 

  D11 = D2 with resspect to verticcal reference pplane

  D11 and D2 indiccate that the ccorners of the  face of the UUUT shall be aat least 0.6 mm from 
thee vertical refeerence plane 

  H33 and H4 indiccate that the ccenter of the l ight sensor mmust be at least 0.6 m fromm the 
flooor and 0.6 m from the ceil ing 

 Illuuminance me ter removed ffor power me easurements, after target il luminance 
acchieved 

363 2) AAlternatively, thhe ABC sens or shall be coovered with ann opaque maaterial to blockk all light enteering 
364 thhe sensor.  

365 

366 D) Test CConditions forr Products witth an Occupaancy Sensors  Enabled by DDefault: 

367 1) Products with aan Occupanccy Sensors shhall be positio ned facing awway from any  testers, or haave 
368 thhe sensor covvered or otherrwise disabledd to be in an oopen positionn for the durattion for the 
369 duuration of the  test. 

370 Note: EPAA welcomes iinput into the presence of AABC or occuppancy sensin g in today’s eequipment an d 
371 how best to highlight loow-power moddes of operattion (nighttimee or with no ccustomer nearrby), includingg 
372 sensor deesign and locaation that might impact EVSE testing. 

373 

374 E) Measurement Accuuracy: 

375 1) Power measurrements with a value greatter than or eq ual to 0.5 W sshall be madee with an 
376 unncertainty of lless than or eequal to 2% at the 95% connfidence leveel. 
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377 2) Power measurements with a value less than 0.5 W shall be made with an uncertainty of less than 
378 or equal to 0.01 W at the 95% confidence level. 

379 3) All ambient light values (measured lux) shall be measured at the location of the ABC sensor on 
380 the UUT with light entering directly into the sensor throughout the duration of the test. 

381 7 TEST PROCEDURES FOR ALL PRODUCTS 

382 7.1 UUT Preparation 

383 A) Prior to the start of testing, the UUT shall be initialized as follows: 

384 1) Set up the UUT per the instructions in the supplied product manual. 

385 2) Verify the VEM output is connected to the AC load 

386 3) Connect the power meter to the following connections 

387 a) Input Power Measurements: 

388 1. AC input current at the Input Power Measurement Apparatus “L1” current measurement 
389 location 

390 2. AC input voltage at the Input Power Measurement Apparatus between “L1” and “L2/N” 
391 voltage measurement connections 

392 b) Ground current leakage measurement: 

393 1. AC current at the Input Power Measurement Apparatus “Grnd” current measurement 
394 location. 

395 c) Output Power Measurements: 

396 1. AC output current at the Vehicle Emulator Module “L1” current measurement location 

397 2. AC output voltage at the Vehicle Emulator Module between “L1” and “L2/N” voltage 
398 measurement connections 

399 3. For UUTs with multiple output connectors, measure output power at only one output 
400 connector, leaving the remaining output connector(s) in a docked position. 

401 d) Control Pilot Signal: 

402 1. Voltage at Vehicle Emulator Module between “CP” and “Grnd” voltage measurement 
403 connections 

404 4) Power on the power meter and ensure the meter is zeroed (degaussed) and adjusted per 
405 applicable meter operational procedures.  Ensure that the meter is powered on for the minimum 
406 required time prior to measurements per the manufacturer’s instructions. 

407 5) Connect the UUT input connection to the Input Power Measurement Apparatus. 

408 6) Connect grid input power to the Input Power Measurement Apparatus for the appropriate Level 
409 for the UUT (Level 1 or Level 2) 

410 7) Power on the UUT and perform initial system configuration, as applicable. 

411 8) Ensure the UUT settings are in their as-shipped configuration, unless otherwise specified in this 
412 Test Method. 

413 9) Report the AC input voltage and frequency. 
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414 10) Report the test room ambient temperature, relative humidity, and the presence of ABC and 
415 occupancy sensor. 

416 7.2 Off Mode Testing 

417 A) Off Mode testing shall be conducted only for products that have a manual off switch that disables 
418 secondary functions. 

419 B) Conduct the UUT preparation procedure in section 7.1 

420 C) Place the UUT in off mode using the manual switch. 

421 1) Measure and record: 

422 a) UUT input power; and 

423 b) UUT input ground current. 

424 D) Power shall be measured according to IEC 62301 Ed 2.0-2011; with the additional guidance in 
425 Section 6 of this document. 

426 7.3 Partial On Mode and Idle Mode Testing 

427 A) Testing shall be conducted for three operational states of the UUT (State A through State C) 

428 B) Conduct the UUT preparation procedure in section 7.1 

429 C) Ensure any demand-response functionality or timer is disabled.   

430 D) Set the power meter current and voltage measurement ranges to the highest resolution possible 
431 (lowest current and voltage setting) as applicable for the following measurements taking into 
432 consideration the requirements of sections 5.H.5, 6.E.1 and 6.E.2. 

433 E) Conduct the following procedure to measure the UUT power consumption and operational 
434 characteristics during the States of operation. 

435 1) State A: Verify the UUT output connector is unplugged from VEM. Measure and record: 

436 a) UUT input power; and 

437 b) UUT input ground current. 

438 2) State B8: Plug in the UUT output connection to J1772 vehicle inlet on the VEM and verify S1 is 
439 open. Measure and record: 

440 a) UUT input power; 

441 b) UUT input ground current; and 

442 c) Control Pilot peak dc voltage, frequency, and % duty cycle. 

443 3) State C9: Plug in the UUT output connection to J1772 vehicle inlet on VEM. Connect S1 in the 
444 VEM. Measure and record: 

8 This state represents a vehicle connected but not ready to accept current. 
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445 a) UUT input power; 

446 b) UUT input ground current;  

447 c) Control Pilot peak dc voltage, frequency, and % duty cycle; and 

448 d) UUT Output RMS voltage and output power (to verify zero output power). 

449 Note: EPA has omitted testing of State D to shorten the test method. State D (activated by closing S2 in 
450 the VEM) communicates that the vehicle battery requires ventilation, which is not typical of today’s battery 
451 technologies. 

452 F) Power shall be measured according to IEC 62301 Ed 2.0-2011; with the additional guidance in 
453 Section 6 of this document. 

454 7.4 Operation Mode Testing10 

455 A) The unit under test shall operate at full current output for the applicable intended Level of operation 
456 (i.e. Level 1 or Level 2) for at least 30 minutes immediately before conducting efficiency 
457 measurements. 

458 B) Testing shall be conducted with the VEM in State C (S1 connected). On Mode Testing will be 
459 repeated with the VEM in State D (S2 connected) only for EVSE that operate a ventilation fan as 
460 required by a vehicle in State D. If the UUT does not operate a ventilation fan, testing with the VEM in 
461 State D is not required. 

462 C) Ensure any demand-response functionality or timer is disabled.   

463 Note: EPA is aware of some EVSE products that will permit only low-current operation at certain times 
464 (as set by a timer), and this would also occur during demand-response events. During such times, the 
465 EVSE could only power auxiliary circuits in the connected vehicle and not perform any charging. Such 
466 limits should be disabled for the duration of this test to permit operation across the range of input 
467 conditions; however, a low-current condition is also included as Loading Condition 4 in Table 4. 

468 EPA welcomes comment on how well Loading Condition 4 (2 A) represents low-current maintenance 
469 modes as well as the number of hours per day an EVSE would be limited to low-current operation, and 
470 the number of hours that it would actually operate in such a mode. 

471 D) Determine the UUT full current output capability. 

472 1) Conduct the UUT preparation procedure in section 7.1. 

473 2) State C: Plug in the UUT output connection to J1772 vehicle inlet on VEM. Connect S1 in the 
474 VEM. 

475 3) Measure the Control Pilot Duty Cycle percentage. 

9 This state represents a vehicle connected and ready to accept current.  

10 This state is similar to Charging and Maintenance Modes in SAE J2894-2; however, there may be 
some discrepancies due to network configuration, the lack of a connected battery, and discrete number of 
power values tested. 
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4) Determine the full current output, defined as the lesser of the two: 476 

a) Nameplate output current; and 477 

b) The calculated available current from the measured Control Pilot Duty Cycle percentage. The 478 
calculation for the available current is as shown in table 3: 479 

Table 3: Available Current Calculation from Control Pilot Duty Cycle % (SAE J1772) 480 

481 
5) If the calculated available current from the measured Duty Cycle is less than 90% of the 482 

nameplate output current, verify the UUT setup. Correct any operational issues or contact the 483 
UUT manufacturer to verify the full current output capability. Additionally, verify that there is not 484 
an active demand response / current curtailment request, which would cause a reduction in 485 
available current from the Control Pilot Duty Cycle. Do not continue with testing until available 486 
current as measured from Control Pilot Duty Cycle percentage is greater than 90% of nameplate 487 
output current or UUT manufacturer confirms the full current output for the remaining tests. 488 

E) For each Loading condition, set the power meter current and voltage measurement ranges to the 489 
highest resolution possible (lowest current and voltage setting) as applicable for the following 490 
measurements taking into consideration the accuracy requirements of sections 5.H.5, 6.E.1 and 491 
6.E.2.492 

F) The UUT shall be tested at the loading conditions listed in Table 4. 493 

Table 4: Loading Conditions for UUT 494 

Duty Cycle (%) Available Current (A) 
10% < Duty Cycle < 85%  % Duty Cycle x 0.6 
85% < Duty Cycle < 96%  (% Duty Cycle – 64) x 2.5 

Test Condition Current (A) 
Example for 32 A 
Nameplate UUT 

Example for 16 A 
Nameplate UUT 

Loading Condition 1 100% of Full Current Output Current ±2%. 32.0 A 16.0 A 

Loading Condition 2 30.0 A ±0.6 A 30.0 A Do not test 

Loading Condition 3 15.0 A ±0.3 A 15.0 A 15.0 A 

Loading Condition 4 2.00 A ±0.1A 2.0 A 2.0 A 
495 

496 
497 

1) Testing shall be conducted in sequence from Loading Condition 1 to Loading Condition 4, as 
indicated in Table 4.  

498 2) Warm-up Procedure 

499 a) Ensure the UUT preparation procedure is complete (section 7.1) 

500 
501 

b) State C: Plug in the UUT output connection to J1772 vehicle inlet on VEM. Connect S1 in the 
VEM. 

502 c) Engage the AC load and draw full current output for 30 minutes or more. 

503 
504 
505 
506 

3) After this 30 minute warm-up period, the technician shall monitor AC input power for a period of 5 
minutes to assess the stability of the unit under test. If the input power level does not drift by more 
than 1 percent from the maximum value observed over the 5-minute period, the unit under test 
can be considered stable and measurements can be recorded at the end of the 5-minute period.  
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507 4) The following measurements and calculated values to be recorded after the 5-minute stabilization 
508 period:  

509 a) RMS input current;  

510 b) RMS input voltage;  

511 c) Instantaneous input power; 

512 d) Input power factor; 

513 e) RMS input ground leakage current;  

514 f) RMS output current; 

515 g) RMS output voltage; 

516 h) Instantaneous output power; and 

517 i) Calculated efficiency (instantaneous output power / instantaneous input power). 

518 5) Measurements at subsequent loading conditions, listed in Table 4, shall then be conducted under 
519 the same 5-minute stability guidelines. Repeat for all loading conditions that are less than or 
520 equal to the full current output capability of the UUT. 

521 6) Only one warm-up period of 30 minutes is required for each unit under test at the beginning of the 
522 test procedure. 

523 7) If AC input power is not stable over a 5-minute period, the technician shall follow the guidelines 
524 established by IEC Standard 62301 for measuring average power or accumulated energy over 
525 time for both input and output. 

526 7.5 Full Network Connectivity Testing 

527 A) For products with data/networking capabilities, the presence of Full Network Connectivity shall be 
528 determined by testing the UUT for network activity in Partial On Mode according to section 6.7.5.2 of 
529 Consumer Electronics Association (CEA) 2037-A, Determination of Television Set Power 
530 Consumption, with the following guidance:  
531 
532 1) The UUT shall be connected to a network per Section 6.1B)2) prior to the test; and 

533 

534 2) The UUT shall be placed into Partial On Mode in place of Standby-active, Low Mode.  

535 Note: EPA is proposing to adapt a test of Full Network Connectivity from the CEA-2037-A Television Test 
536 Procedure in order to distinguish EVSE models that maintain an active network connection. However, 
537 given that the purpose of network connections in EVSE is often identification or payment processing, EPA 
538 welcomes feedback on whether EVSE would accept an external signal from the network (potentially 
539 blocked for security reasons) as required by the test. 

540 7.6 Connected Functionality Verification Testing 

541 TBD. 
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542 Note: Smart Grid thought leaders have long advocated a transactive Smart Grid in which residential, 
543 commercial, and industrial consumers alike can benefit.  In such a model, Demand Response and other 
544 direct load control programs give way to dynamic pricing programs, including real-time pricing that is 
545 reflective of actual, time-dependent cost of delivering energy to the building.  In order to benefit under 
546 dynamic pricing, consumers need to shift consumption away from peak periods to periods with reduced 
547 grid stress and lower pricing.  Consumer efforts to shift their consumption will both reduce consumer 
548 energy expenses as well as provide broad societal benefits, such as: 

549 • Lower peak period consumption, potentially reducing the need for new power plants, and 

550 • Increase penetration of clean renewable energy 

551 In a dynamic pricing environment, products that are capable of adjusting their consumption in accordance 
552 with consumer price preferences will help consumers remain in control while saving money.  As such, in 
553 lieu of Demand Response, EPA proposes encouraging the adoption of a transactive Smart Grid within 
554 EVSE in order to enable price responsiveness and energy management in the following manner: 

555 • ENERGY STAR EVSE would be capable of receiving price signals and adjusting charging in 
556 accordance with consumer preferences, and 

557 • ENERGY STAR EVSE would be capable of transmitting EVSE meter data to consumer authorized 
558 devices, apps and services in order to help ensure consumers understand their EV “fuel” costs and to 
559 encourage reduced consumption. 

560 Based on information gleaned from stakeholder discussions, EPA understands that the Smart Energy 
561 Profile 2.x protocol includes function sets that support these broad goals.  EPA encourages stakeholders 
562 to provide specific feedback on this proposed approach, including identification of other relevant open 
563 standards, test methods, and/or certification programs.  In addition, EPA encourages stakeholders to 
564 provide specific input on leveraging existing product certification programs as well as identification of 
565 specific certification requirements that will limit stakeholder burden while ensuring EPA goals for 
566 connected EVSE are achieved. 

567 8 OTHER CONSIDERATIONS 

568 8.1 Role of EVSE 

569 Note: EPA recognizes that activity related to vehicle electrification, energy storage and accessing power 
570 from photovoltaics (PVs) is rapidly evolving. As EVSEs play a role in emerging interactions between 
571 products and the grid, and have the potential to evolve into a hub for collecting and distributing DC power 
572 in a building, EPA is interested in incorporating and addressing emerging features of EVSEs in the first 
573 and subsequent versions of the specification that will give users expanded benefits and capabilities for 
574 more efficient power distribution.  These EVSE features include the ability to: 
575 •  Receive DC power, such as from PV panels or local storage; 
576 •  Provide DC power to other devices in a building, possibly via USB, Ethernet, or other power 
577 transmission medium; 
578 •  Supply AC power to a building or specific appliances, whether or not the utility grid is operational; 
579 •  Coordinate power distribution with other entities in the building; 
580 •  Include electricity storage internal to the EVSE; or 
581 •  Receive power from a vehicle. 
582 Such features may affect the EVSE scope, test method, and specifications. EPA seeks to better 
583 understand the energy efficiency implications of the presence or absence of these features and invites 
584 stakeholders to comment on the feasibility of including these features in this and future test methods and 
585 specifications for EVSE. 
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586 8.2 User Interface 

587 Note: EPA considers that consumers may operate products, including, EVSEs more efficiently if they can 
588 easily understand the status of the devices and how to operate them. Where feasible, EPA seeks 
589 opportunities to promote and encourage adoption of best practices for communicating information to the 
590 consumer that may impact the product’s energy consumption.  Ideally, no user manual should be needed 
591 to recognize or obtain the most energy-saving settings.  EPA requests manufacturers to submit 
592 information or provide feedback on EVSE user interface elements—words, symbols, colors, and dynamic 
593 operation—to better understand their “user-friendliness”.  Most user manuals cover this information, so 
594 forwarding electronic copies of user manuals covers this request.  EPA will then review submissions to 
595 better understand the most important concepts being communicated in user interfaces, and the degree of 
596 their commonality in representation within and between manufacturers. 

597 

598 
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