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1. Radiated emissions > 30MHz

DUT : Prototype EV 1
Measurement site: ALSE 1
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Radiated emissions

DUT : Prototype EV 1
DC charger : CHAdeMO type
Test setup : R10

SOC : <30%

Charging current : 0%, 20% and 80%
Antenna position Right side at 10m, vertical polarization
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Electric Field [dBuV/m]

Radiated emissions
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DUT : Prototype EV 1
DC charger : CHAdeMO type
Test setup : R10
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Radiated emissions

DUT : Prototype EV 1
DC charger : CHAdeMO type
Test setup : R10

SOC : <30%

Charging current : 0%, 20% and 80%

Antenna position Right side at 10m, Horizontal polarization

Measuring system: FFT based
Detector : Average

Dwell time : 2 s/sub-band (30-250/250-500/500-750/750-1000MHz)
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2. Radiated emissions > 30MHz

DUT : Prototype EV 2
Measurement site: ALSE 2



Radiated emissions at 10A

(1) Horizontal Polarization

DC charger :
Antenna position :
SOC :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Radiated emissions at 25A

(1) Horizontal Polarization

DC charger :
Antenna position :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
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Radiated emissions at 50A

(1) Horizontal Polarization

DC charger :
Antenna position :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Radiated emissions at 100A

(1) Horizontal Polarization

DC charger :
Antenna position :
SOC :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Radiated emissions at 150A

(1) Horizontal Polarization

DC charger :
Antenna position :
SOC :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Radiated emissions at 200A

(1) Horizontal Polarization

DC charger :

Antenna position :

SOC :

Charging current :
Measuring system: Dwell
time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Radiated emissions at 250A

(1) Horizontal Polarization

DC charger :
Antenna position :
SOC :

Charging current :

Measuring system: Dwell

time & scan :

Prototype CHAdeMO

3m in front of DUT (to see difference clearly)
20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Synthesis table : Radiated emissions Horizontal QP

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A 25A 90A 100A 150A 200A 250A Max Min AV l\ii\/x
1 30-34 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 0
2 34-45 13.4 13.4 13.4 13.4 13.5 13.5 13.4 13.5 13.4 0.1
3 45-60 111 11.1 11.2 111 11.2 11.1 11.1 11.2 11.1 0.1
4 60-80 125 12.5 12.6 12.6 10.6 10.1 12.6 12.6 10.1 25
5 80-100 14.3 14.3 14.3 14.4 10.5 12.4 14.4 14.4 10.5 3.9
6 100-130 13.9 14 12.9 143 13 14.1 143 14.3 12.9 1.4
7 130-170 14.6 14.9 15.2 16.5 15.8 15.6 16.5 16.5 14.6 1.9
8 170-225 22.7 22.6 22.7 225 222 222 225 227 222 0.5 39
9 225-300 31.1 31 31.1 31.2 29.5 29.6 31.2 31.2 295 1.7
10 300-400 21.7 20.6 20.5 20.6 20.2 20.4 20.6 21.7 20.2 1.5
11 400-525 24.8 24.8 248 24.9 24.8 24.8 24.9 249 248 0.1
12 525-700 27.1 26.4 26.4 26.6 26.5 26.5 26.6 27.1 26.4 0.7
13 700-850 28.2 28.1 28.1 28.2 28.2 28.2 28.2 28.2 28.1 0.1
14 850-1000 29.8 29.8 29.7 29.9 29.8 29.9 29.9 29.9 29.7 0.2




Synthesis table : Radiated emissions Vertical QP

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A 25A 90A 100A 150A 200A 250A Max Min AV l\ii\/x
1 30-34 12.6 12.6 12.6 125 12.6 12.7 125 12.7 125 0.2
2 34-45 13.5 13.4 13.4 13.4 13.4 13.4 13.4 13.5 13.4 0.1
3 45-60 111 11.1 11.2 111 1.1 11.2 1.1 11.2 11.1 0.1
4 60-80 13.8 13.9 13.9 141 1.1 1.3 141 14.1 11.1 3
5 80-100 14.6 14.6 14.7 14.7 11.4 11.7 14.7 14.7 11.4 3.3
6 100-130 14.9 14.9 15.4 16.3 15.1 15.9 16.3 16.3 14.9 1.4
7 130-170 24.1 24.1 24 24.9 22.7 223 24.9 249 22.3 2.6
8 170-225 17.7 18 18.2 17.6 19 191 17.6 191 17.6 1.5 33
9 225-300 23.9 23.9 24 23.9 24.1 242 23.9 242 23.9 0.3
10 300-400 20.9 20.6 20.5 20.6 20.3 20.3 20.6 20.9 20.3 0.6
11 400-525 24.8 24.7 24.7 24.9 24.8 24.9 24.9 249 247 0.2
12 525-700 26.5 26.5 26.5 26.6 26.5 26.5 26.6 26.6 26.5 0.1
13 700-850 28.2 28.1 28.1 28.2 28.2 28.2 28.2 28.2 28.1 0.1
14 850-1000 29.8 29.8 29.7 29.9 29.8 29.8 29.9 29.9 29.7 0.2




Synthesis table : Radiated emissions Horizontal PK

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1 30-34 | 254 | 255 | 258 25.7 254 25.5 254 258 254 0.4
2 34-45 | 262 | 264 | 26.1 26.4 26.5 26.1 25.7 26.5 25.7 0.8
3 45-60 | 234 | 234 | 237 241 23.5 23.7 23.3 241 233 0.8
4 60-80 231 23.6 23.3 23.2 23.6 23.6 22.9 23.6 22.9 0.7
5 80-100 | 232 | 229 | 230 22.7 228 22.9 22.7 23.2 22.7 0.5
6 100-130 | 242 | 235 246 23.8 24.0 25.0 234 25.0 234 1.6
7 130-170 | 26.7 | 285 | 26.8 27.0 283 27.5 30.0 30.0 26.7 3.3
8 170-225 | 29.1 28.7 | 32.7 28.6 28.9 29.0 28.8 32.7 28.6 4.1 +
9 225-300 | 32.7 | 325 | 325 324 329 334 35.0 35.0 324 2.6
10 300-400 | 330 334 | 337 33.2 333 333 34.0 34.0 33.0 1.0
11 400-525 | 374 | 379 | 375 37.3 37.3 371 37.2 37.9 371 0.8
12 525-700 | 396 | 400 | 404 39.4 39.7 40.0 39.5 404 39.4 1.0
13 700-850 | 414 | 409 | 414 414 41.1 41.2 41.0 41.4 40.9 0.5
14 850-1000 | 428 | 425 | 429 42.6 42.7 42.6 42.4 42.9 42.4 0.5




Synthesis table : Radiated emissions Vertical PK

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1 30-34 | 256 | 258 | 26.0 252 254 25.3 254 26.0 25.2 0.8
2 34-45 | 264 | 262 | 26.1 26.4 26.2 26.0 26.2 26.4 26.0 0.4
3 45-60 | 234 | 236 | 237 23.6 23.7 23.5 24.0 24.0 234 0.6
4 60-80 | 233 | 233 | 232 23.7 23.3 23.5 23.4 23.7 23.2 0.5
5 80-100 | 228 | 23.1 | 230 23.0 23.3 23.2 23.1 23.3 22.8 0.5
6 100-130 | 259 | 258 | 259 25.7 25.6 26.4 26.8 26.8 25.6 1.2
7 130-170 | 26.3 | 266 | 27.8 27.8 28.0 28.4 29.8 29.8 26.3 3.5
8 170-225 | 255 | 270 | 256 274 27.1 26.5 27.2 274 255 1.9 39
9 225-300 | 313 | 31.0| 310 315 31.3 31.7 31.4 31.7 31.0 0.7
10 300400 | 332 | 332 | 333 33.1 33.3 33.7 33.2 33.7 33.1 0.6
1 400-525 | 375 | 374 | 375 37.5 374 37.3 37.5 37.5 37.3 0.2
12 525-700 | 399 | 395 | 397 394 39.5 39.8 39.4 39.9 39.4 0.5
13 700-850 | 41.1 | 412 | 414 414 414 415 40.9 415 40.9 0.6
14 850-1000 | 428 | 427 | 424 42.6 429 425 425 429 424 0.5




Synthesis table : Radiated emissions Horizontal AV

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1 30-34 11.7 11.6 11.7 11.7 11.7 11.7 11.7 11.7 11.6 0.1
2 34-45 12.4 12.4 12.4 12.4 12.4 12.4 125 12.5 124 0.1
3 45-60 10.1 10.1 10.1 10.1 10.1 10.1 10.1 10.1 10.1 0.0
4 60-80 9.1 9.2 9.1 9.1 9.1 9.1 9.1 9.2 9.1 0.1
5 80-100 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 0.0
6 100-130 11.8 11.7 10.7 10.7 11.8 12.7 10.7 12.7 10.7 20
7 130-170 | 13.6 14.6 15.3 15.5 15.7 15.7 19.2 19.2 13.6 5.6
8 170-225 | 20.9 20.8 | 20.7 20.7 20.7 21.1 21.6 21.6 20.7 0.9 >0
9 225-300 | 280 | 280 | 279 27.9 284 29.2 31.7 31.7 27.9 3.8
10 300-400 19.6 19.6 19.7 19.6 19.6 19.7 241 241 19.6 45
11 400-525 | 2338 238 | 238 23.8 23.8 23.8 23.8 23.8 238 0.0
12 525-700 | 26.2 26.2 | 26.2 26.2 26.2 26.2 25.9 26.2 259 0.3
13 700-850 | 27.2 27.2 | 272 27.2 27.2 27.2 27.2 27.2 27.2 0.0
14 850-1000 | 28.6 28.7 | 28.7 28.7 28.6 28.7 28.6 28.7 28.6 0.1




Synthesis table : Radiated emissions Vertical AV

Freq. Level (dBuV) AV (dB)
Sub-band DC charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1 30-34 11.7 11.7 11.7 11.7 11.7 11.7 11.6 11.7 11.6 0.1
2 34-45 12.4 12.4 12.4 12.4 12.4 12.4 12.4 124 124 0.0
3 45-60 10.1 10.1 10.1 10.1 10.1 10.2 10.1 10.2 10.1 0.1
4 60-80 9.9 9.8 9.8 9.9 9.9 9.5 9.4 9.9 9.4 0.5
5 80-100 9.9 9.9 9.9 9.9 10.0 10.1 10.0 10.1 9.9 0.2
6 100-130 13.1 13.2 14.0 13.8 13.7 14.5 15.9 15.9 13.1 28
7 130-170 | 14.8 15.0 16.8 16.8 17.3 17.6 19.3 19.3 14.8 4.5
8 170-225 16.2 16.2 16.3 16.1 16.4 15.8 17.2 17.2 15.8 14 +0
9 225-300 | 254 | 255 | 254 258 258 26.3 25.8 26.3 254 0.9
10 300-400 19.5 19.5 19.5 19.6 19.5 19.5 19.8 19.8 19.5 0.3
1 400-525 | 2338 238 | 238 23.8 23.8 23.8 23.8 23.8 23.8 0.0
12 525-700 | 255 255 255 255 255 255 25.7 25.7 25.5 0.2
13 700-850 | 27.2 272 | 272 27.2 27.2 27.2 27.2 27.2 27.2 0.0
14 850-1000 | 28.7 286 | 28.6 28.6 28.6 28.6 28.7 28.7 28.6 0.1




(1) Horizontal polarization

Radiated emissions
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3. Conducted emissions < 30MHz

DUT : Prototype EV 1
Measurement site: ALSE 1



Conducted emissions

DUT : Prototype EV
DC charger : CHAdeMO type
Test setup : R10

SOC : <30%

Charging current : 4%, 20% and 80%
Measuring system: FFT based

Detector : Peak
Dwell time : 2 s/sub-band (0,15-0,25/0,25-0.5/0,5-1/1-5/5-10/10-20/20-30MHz)
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Conducted emissions

Voltage [dBuUV]

DUT : Prototype EV
DC charger : CHAdeMO type
Test setup : R10

SOC : <30%

Charging current : 4%, 20% and 80%
Measuring system: FFT based

Detector : Quasi Peak
Dwell time : 2 s/sub-band (0,15-0,25/0,25-0.5/0,5-1/1-5/5-10/10-20/20-30MHz)
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Conducted emissions

DUT :
DC charger :
Test setup :
SOC :

Prototype EV
CHAdeMO type
R10

<30%

Charging current : 4%, 20% and 80%
Measuring system: FFT based

Detector :
Dwell time :
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4. Conducted emissions < 30MHz

DUT : Prototype EV 2
Measurement site: ALSE 2



Conducted emissions at 10A

(1) DC+

DC charger :

Test setup :

SOC :

Charging current :
Measuring system:
Dwell time & scan

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Conducted emissions at 25A

(1) DC+

DC charger :

Test setup :

SOC :

Charging current :
Measuring system:
Dwell time & scan

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Conducted emissions at 50A

(1) DC+

DC charger :

Test setup :

SOC :

Charging current :
Measuring system:
Dwell time & scan

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Conducted emissions at 100A

(1) DC+

DC charger :

Test setup :

SOC :

Charging current :
Measuring system:
Dwell time & scan

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Conducted emissions at 150A

(1) DC+

DC charger :

Test setup :

SOC :

Charging current :
Measuring system:
Dwell time & scan

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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DC charger : Prototype CHAdeMO

Conducted emissions at 200A Ipsews oo

20-30%
Charging current : 10A, 25A, 50A, 100A, 150A, 200A, 250A
(1) DC Measuring system: FFT based
+

Dwell time & scan : 1 s/sub-band, maxhold with 3 scans
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(1) DC+

DC charger :

Conducted emissions at 250A

Charging current :
Measuring system:
Dwell time & scan

Test setup :

Prototype CHAdeMO

R10

20-30%

10A, 25A, 50A, 100A, 150A, 200A, 250A
FFT based

1 s/sub-band, maxhold with 3 scans
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Synthesis table : Conducted emissions QP

Freq. Level (dBuV) AV (dB)
Line Sub-band Charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1| 0.15-0.25 50.1 499 | 50.1 50.2 50.2 50.0 49.7 50.2 49.7 0.5
2 [ 0.25-0.5 61.2 | 61.1 61.3 61.2 60.9 60.8 61.3 61.3 60.8 0.5
3 0.5-1.1 64.1 640 | 644 | 645 64.3 64.1 65.2 65.2 64.0 1.2
4 1.1-2.4 593 | 59.2 | 59.1 59.2 59.0 59.2 59.3 59.3 59.0 0.3
DC+ 2.0
5 2.4-5 599 | 595 | 599 59.6 59.9 59.9 60.1 60.1 59.5 0.6
6 5-10 49.7 | 49.7 | 497 49.7 49.7 49.8 49.9 49.9 49.7 0.2
7 10-20 554 | 554 | 553 55.3 55.4 55.4 55.9 55.9 55.3 0.6
8 20-30 46.1 | 46.0 | 46.6 47.0 46.9 47.1 48.0 48.0 46.0 20
1| 0.15-0.25 453 | 449 | 449 | 470 454 452 | 447 47.0 447 23
2 | 0.25-05 602 [ 60.3 | 60.2 60.4 59.9 60.0 60.3 60.4 59.9 0.5
3 0.5-1.1 63.1 63.1 63.5 63.4 63.2 63.4 64.4 64.4 63.1 1.3
4 1.1-2.4 58.1 578 | 57.8 58.0 57.8 57.9 58.1 58.1 57.8 0.3
Pe- 5 2.4-5 586 [ 579 | 584 | 589 58.8 58.8 58.8 58.9 57.9 1.0 23
6 5-10 528 | 528 | 534 | 529 53.2 52.8 53.0 53.4 52.8 0.6
7 10-20 59.1 590 [ 5838 58.6 59.1 59.1 58.8 59.1 58.6 0.5
8 20-30 526 | 526 | 524 | 524 52.7 52.7 52.6 52.7 524 0.3




Synthesis table : Conducted emissions PK

Freq. Level (dBuV) AV (dB)
Line Sub-band Charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1(015-025 ]| 51.7 | 528 | 529 52.5 52.8 53.0 525 53.0 51.7 1.3
2 | 0.25-05 65.1 65.1 65.0 64.5 64.3 65.0 65.2 65.2 64.3 0.9
3| 05-11 69.6 | 698 | 693 68.6 68.6 69.1 69.4 69.8 68.6 1.2
4 1.1-24 643 | 644 | 644 63.9 64.3 64.1 64.4 64.4 63.9 0.5
ber 5 2.4-5 64.7 | 646 | 649 64.3 64.9 63.1 64.8 64.9 63.1 1.8 '8
6 5-10 515 | 513 | 512 51.2 513 51.3 51.4 515 51.2 0.3
7 10-20 569 [ 564 | 574 56.6 57.3 56.4 57.4 574 56.4 1.0
8 20-30 50.3 | 490 | 494 50.3 49.5 50.2 50.1 50.3 490 1.3
1(0.15-0.25 | 484 | 4841 48.5 4738 48.0 481 48.0 48.5 47.8 0.7
2 | 0.25-05 642 | 639 | 64.1 63.9 64.0 63.9 64.3 64.3 63.9 0.4
3| 05-11 68.2 | 68.2 | 68.1 68.1 67.7 67.9 68.3 68.3 67.7 0.6
4 1.1-24 626 | 623 | 63.2 62.8 62.2 63.2 62.7 63.2 62.2 1.0
Pe- 5 2.4-5 632 | 627 | 637 63.3 62.7 63.8 63.5 63.8 62.7 1.1 12
6 5-10 944 | 546 | 547 54.2 54.2 54.0 54.3 54.7 54.0 0.7
7 10-20 60.2 | 599 | 602 59.9 60.2 59.8 60.1 60.2 59.8 0.4
8 20-30 540 | 54.1 53.8 | 55.0 53.9 53.9 53.9 55.0 53.8 1.2




Synthesis table : Conducted emissions AV

Freq. Level (dBuV) AV (dB)
Line Sub-band Charging current AV = max - min
No. (MHz) 10A | 25A | 50A | 100A | 150A | 200A | 250A Max Min AV Max AV
1| 0.15-0.25 446 | 458 | 458 45.6 46.0 | 46.1 46.0 46.1 44.6 1.5
2| 0.25-05 56.0 [ 552 | 550 55.1 54.9 55.6 55.9 56.0 54.9 1.1
3 0.5-1.1 588 | 586 | 585 58.4 58.5 58.8 59.1 59.1 58.4 0.7
4 1.1-24 538 | 530 | 529 53.3 53.1 52.9 53.1 53.8 52.9 0.9
ber 5 24-5 543 | 54.1 54.1 53.9 54.2 52.5 54.3 54.3 52.5 1.8 21
6 5-10 485 | 483 | 483 48.4 48.3 484 48.4 48.5 48.3 0.2
7 10-20 537 | 533 | 534 53.3 53.5 53.5 53.6 53.7 5355 0.4
8 20-30 46.6 | 445 | 447 45.2 449 453 45.9 46.6 445 21
1| 0.15-0.25 392 | 389 | 393 39.5 40.0 [ 405 39.7 40.5 38.9 1.6
2 | 0.25-05 55.0 [ 54.1 543 54.4 54.4 54.7 54.7 55.0 54.1 0.9
3 0.5-1.1 579 | 575 | 576 57.6 57.5 57.8 58.2 58.2 57.5 0.7
4 1.1-24 527 | 519 | 521 52.3 51.9 52.0 51.9 52.7 51.9 0.8
Pe- 5 2.4-5 530 | 522 530 52.9 52.1 53.0 53.0 53.0 52.1 0.9 '
6 5-10 518 | 515 515 51.5 51.5 51.6 51.7 51.8 51.5 0.3
7 10-20 569 | 56.8 [ 56.7 56.7 56.7 56.9 56.9 56.9 56.7 0.2
8 20-30 504 | 502 [ 50.1 50.4 50.4 50.3 50.3 50.4 50.1 0.3




Conducted emissions
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Proposal

According to the measured results, emission levels are
considered as to be charging current almost independent.

This suggests to allow us to perform RE tests (and also CE tests)
in DC charging mode with no current because the magnitude of
disturbance is independent of current setting even for the future
high power DC charging.

The level of disturbance is not related to charging current but to
vehicle source like, DC/DC converter, heater, cooling fan
(battery), ... That is why we prefer to allow DC charging equal to
0. What is very important is the representative load (internal
impedance) of off-board charger and also to emulate
communication correctly.



Appendix 1

Noise Floor
in the radiated emission measurements

Measurement site: ALSE 1
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