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Summary

The equipment complies with the requirements according to the following standard(s) or Specification:

EN IEC 61000-6-2: 2019: Electromagnetic compatibility (EMC) - General standards — Immunity for
residential, commercial and light-industrial environment

EN IEC 61000-6-4: 2019: General standards — Emission standard for residential, commercial and light-
industrial environment

EN 61000-3-12:2011: Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits for harmonic
currents produced by equipment connected to public low-voltage systems with input current > 16 A
and <= 75 A per phase

EN IEC 61000-3-11:2019: Electromagnetic compatibility (EMC) - Part 3-11: Limits - Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems - Equipment
with rated current <= 75 A and subject to conditional connection

EN 62920:2017+A1:2021: Photovoltaic power generating systems — EMC requirements and test
methods for power conversion equipment

PREPARED BY: REVIEWED BY:
~ b G <
@J\O " T4 7%
Perry Li John Jiang
Project Engineer Reviewer

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to
the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for the
sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test results
in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has ever
been under an Intertek certification program.
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TEST ITEM TEST RESULT NOTE
Conducted disturbance voltage at mains terminals Pass
Electromagnetic radiation disturbance Pass
Harmonic current Pass
Voltage fluctuations and flicker Pass
Electrostatic discharge Pass
Radio frequency electromagnetic field Pass
Fast transients Pass
Surges Pass
Radio frequency, common mode Pass
Voltage dips Pass
Power frequency magnetic field Pass

Notes: 1: NA =Not Applicable

2: Determination of the test conclusion is based on IEC Guide 115 in consideration of

measurement uncertainty.

3: Additions, Deviations and Exclusions from Standards: None.
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1.1 Description of Equipment Under Test (EUT)

Product name : PV Grid interactive inverter

Type/Model : BNTO17KTA, BNTO20KTA, BNTO25KTA, BNTO30KTA,
BNTO30KTL, BNTO36KTL, BNTO40KTL, BNTO50KTL, BNTO60KTL

Description : The testing unit is a Class | grid-interactive PV inverter for outdoor
installation (IP65).
The unit is providing EMC filtering at the output toward mains.
All models are identical with hardware version and software version, the
output power is derating by software.
Model BNTO30KTL has 2 MPPT tracker with 5 input strings.
Model BNTO36KTL and BNTO40KTL has 3 MPPT trackers with 6 input
strings.
Model BNTO50KTL has 3 MPPT trackers with 7 input strings.
Model BNTO60KTL has 4 MPPT trackers with 8 input strings.
Model BNTO30KTL, BNTO36KTL, BNTO40KTL have 1 internal fan and 2
external fans.
Model BNTO50KTL, BNTO60KTL have 1 internal fan and 5 external fans.
The output power is derated by software.
Except as noted, the model BNTO60KTL was the representative test
model in this report.
This report is based on 230601231SHA-002. The modification is add new
test datas on harmonics, flicker, and immunity items for meet EN62920
standard requirements.

Rating : See Appendix | specifications table

Trade Mark : Afore

EUTtype : [X]Table-top
[ ] Floor standing

Category of : [X]Class A PCE
environment [ ] Class B PCE

Sample received date : 2023-06-28

Sample identification : NA
number
Date of test : 2023-06-28 to 2023-07-17, 2024-03-14 to 2024-03-16
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1.2 Description of Test Facility

Name : Intertek Testing Services Shanghai

Address : Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R.
China

Telephone : 862161278200

Telefax : 862154262353

The test facilityis : CNAS Accreditation Lab
recognized, certified, Registration No. CNAS L0139
or accredited by these FCC Accredited Lab
organizations Designation Number: CNO175

IC Registration Lab
CAB identifier.: CNO051

VCCI Registration Lab
Registration No.: R-14243, G-10845, C-14723, T-12252

A2LA Accreditation Lab
Certificate Number: 3309.02

TTRF61000-6-4_V1 © 2018 Intertek Page 8 of 89
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2.1 Normative references

EN IEC 61000-6-2: 2019: Electromagnetic compatibility (EMC) - General standards — Immunity for
residential, commercial and light-industrial environment

EN IEC 61000-6-4: 2019: General standards — Emission standard for residential, commercial and light-
industrial environment

EN 61000-3-12:2011: Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits for harmonic
currents produced by equipment connected to public low-voltage systems with input current > 16 A and
<=75 A per phase

EN IEC 61000-3-11:2019: Electromagnetic compatibility (EMC) - Part 3-11: Limits - Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems - Equipment with rated
current <= 75 A and subject to conditional connection

EN 62920:2017+A1:2021: Photovoltaic power generating systems — EMC requirements and test
methods for power conversion equipment

2.2 Mode of operation during the test

Within this test report, EUT was tested under all available operation modes and tested under its rating
voltage and frequency. Other voltage and frequency is specified if used.

2.3 Test peripherals used

Item No Description Brand and Model S/No

TTRF61000-6-4_V1 © 2018 Intertek Page 9 of 89
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2.4 Record of climatic conditions

Test Item Temperature Relative Humidity Pressure

(°Q) (%) (Kpa)

Mains terminal disturbance voltage 24 37 NA
EIectromagnetlc radiation 24 37 NA

disturbance
Harmonic current 25 36 NA
Voltage fluctuations and flicker 23 38 NA
Electrostatic discharge 24 37 101
Radio frequency electromagnetic 24 37 NA
field

Fast transients 24 37 NA

Surges 23 36 NA

Radio frequency, common mode 24 37 NA
Voltage dips 24 37 NA

Power frequency magnetic field 24 37 NA

Notes: NA =Not Applicable

TTRF61000-6-4_V1 © 2018 Intertek Page 10 of 89
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2.5 Instrument list

Report No. 2404B0470SHA-001

Conducted Emission/Disturbance Power/Tri-loop Test/CDN method

Used Equipment Manufacturer Type Internal no. Due date
v Test Receiver R&S ESCS 30 EC 2107 2024-07-14
rd A.M.N. R&S ESH2-Z5 EC 3119 2024-11-29
Radiated Emission
Used Equipment Manufacturer Type Internal no. Due date
Iw Test Receiver R&S ESIB 26 EC 3045 2024-09-11
v Bilog Antenna TESEQ CBL6112D EC 4206 2024-06-09
ESD
Used Equipment Manufacturer Type Internal no. Due date
v ESD generator TESEQ NSG 437 EC4792-4 2024-03-21
EFT/Surge Voltage Dips
Used Equipment Manufacturer Type Internal no. Due date
v Conduct immunity EM TEST UCS 500M6B EC 2958 2024-04-06
system
v Automatic EM TEST MV2616 EC 2957 2024-04-06
transformer
Conducted Immunity
Used Equipment Manufacturer Type Internal no. Due date
v Signal generator R&S SML 01 EC 2338 2024-09-09
Iw Power amplifier AR 75A250 EC 3043-1 2024-07-14
~ Attenuator EM TEST ATT6/75 EC 3043-3 2024-02-04
v CDN Frankonia CDN M2M316 EC 5969 2024-03-14
Radiated Immunity
Used Equipment Manufacturer Type Internal no. Due date
Iw Signal generator R&S SMR 20 EC 3044-1 2024-01-29
v Power amplifier AR 250W10008B EC 5818-2 2024-04-18

TTRF61000-6-4_V1 © 2018 Intertek
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v Power amplifier BONN BLM,_IAE)lOOfSO_ EC 5818-4 2024-04-18
v Log-period antenna AR AT 1080 EC 3044-7 2024-01-03
v Horn antenna Schwarzbeck STLP 9149 EC5881 2024-06-18
v Field meter AR FL17000 EC 5818-1 2024-05-20
~d Power sensor Keysight N1914A EC 5818-3 2024-04-18
Test Site
Used Equipment Manufacturer Type Internal no. Due date
v Shielded room Zhongyu - EC 2838 2024-01-14
v Shielded room Zhongyu - EC 2839 2024-01-14
v Semi-anechoic AIba'Fross i EC 3048 2024-07-30
chamber project
7 Fully-anechoic AIba'Fross i EC 3047 2024-07-30
chamber project
Additional instrument
Used Equipment Manufacturer Type Internal no. Due date
v Spectrum analyzer Agilent E7402A EC 2254 2024-07-14
I~ Therom- Z2J1-2A S.M.L.F. EC 3783 2024-02-27
Hygrograph
I~ Therom- ZJ1-2A S.M.L.F. EC 2122 2024-03-10
Hygrograph
v Therom- ZJ1-2A S.M.L.F. EC 5198 2024-01-18
Hygrograph
v Therom- ZJ1-2A S.M.L.F. EC 3326 2024-03-27
Hygrograph
v Pressure meter YM3 Shanghai EC 3320 2024-06-30
Mengde
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2.6 Measurement Uncertainty

Report No. 2404B0470SHA-001

Expanded Uncertainty
Measurement Frequenc
ey (k=2) (2)
L . 9kHz ~ 150kHz 3.71dB
Conducted emission at mains ports
150kHz ~ 30MHz 3.31dB
Continuous dlsturbanc\(/epmeasurements using a 0.09MHz ~ 30MHz 2 75dB
Continuous dlsturbanFe voltage 150kHz ~ 30MHz 4.10 dB
at telecom ports with AAN
Continuous disturbance current
150kHz ~ 30MHz 2.73dB
at telecom ports
Continuous disturbance power 30MHz ~ 300MHz 4.42 dB
Discontinuous disturbance voltage/click 150kHz ~ 30MHz 3.87dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.04 dB
1GHz ~ 6GH 4.97 dB
Radiated Emissions above 1 GHz 2 2
6GHz ~ 18GHz 5.29 dB
Harmonic current emission - 3.90%
Voltage fluctuations and flicker - 10.34%
ESD - 6.65%
Radiated susceptibility 80MHz ~ 1000MHz 2.38%
EFT test at main terminal - 11.57%
EFT test at signal/telecom terminal - 11.62%
Surge test at main terminal - 11.57%
Surge test at signal/telecom line - 11.89%
Injected current test at main terminal - 1.88 dB
Injected current test f"t unshielded signal i 3.41dB
terminal
Injected current test at shielded signal terminal - 3.30dB
Voltage dips and interruption - 6.05%

TTRF61000-6-4_V1 © 2018 Intertek
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Test result: PASS

3.1 Limits

3.1.1 Limits at the AC mains ports

Frequency range Limits (dBuV)
(MHz)
Quasi-peak Average
0.15~0.5 79 66
0.5~ 30 73 60

Note: 1. If the limit for the measurement with the average detector is met when using a receiver with
a quasi-peak detector, the equipment under test shall be deemed to meet both limits and the
measurement using the receiver with an average detector need not be carried out.

3.1.2 Limits at the DC mains ports

Frequency Limits (dBuV)
range
(MHz) Quasi-peak Average
0.15~0.5 89 76
0.5~30 83 70
Note: 1. If the limit for the measurement with the average detector is met when using a receiver with
a quasi-peak detector, the equipment under test shall be deemed to meet both limits and the
measurement using the receiver with an average detector need not be carried out.
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3.2 Test setup

For table top equipment

0.1m Nen-conductive table
Rear of EUT to be flush with —
rear of table top l
|-
E @ 0.8mio
— 9’; '14 L ground
w ]I plane
AE /
,F
y
0,8m
// 111
Ay’ f-—#”f.#___,current probe
L o
ISN T
0.1m AMMN
L
L} \—\_:—'—"'-'f‘_'_'-
// Bonded to horizontal )
ground plane 0.4 m o vartical ground Bonded to horifontal -
reference plane ground plane

Wertical ground reference plane

For floor standing equipment

| | Use typical spacing

\\_./;

\.%‘ Insulation

1

14

/ 0.4m
? % U |
N // k.
W % ’) jcurrent probe

d
Connector height 0,8m
— — /[
01m
wrd

Termination

AE
AMN AMN

\

Bonded to horizontal ground
reference plane
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3.3 Test Procedure

Measurement was performed in shielded room, and instruments used were following
CISPR 16-1-2 clause 4.3.

Detailed test procedure was following CISPR 16-2-1 clause 7.4

EUT arrangement and operation conditions were according to CISPR 16-2-1 clause 7.4.
Frequency range 150kHz — 30MHz was checked and EMI receiver measurement
bandwidth was set to 9 kHz.
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3.4 Test Result
TEST RESULT: PASS
Discharging mode—PV1

Positive:
Test Curve:

Level in dBp
a1
<

40T
30T
20T
10T
0 } } } —t+—+— } } } } ——+ } } |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.306000 61.9 61.2 9.000 | L1 29.7 27.1 89.0 14.8 76.0
0.610000 60.2 60.0 9.000 | L1 29.6 22.8 83.0 10.0 70.0
1.522000 62.2 62.0 9.000 | L1 28.1 20.8 83.0 8.0 70.0
2.130000 63.3 63.3 9.000 | L1 29.5 19.7 83.0 6.7 70.0
4.562000 62.2 61.0 9.000 | L1 29.7 20.8 83.0 9.0 70.0
5.758000 58.3 52.8 9.000 | L1 29.7 24.7 83.0 17.2 70.0
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Discharging mode

Negative:
Test Curve:
1007
ool
sl
o]
60

Level in dBp
(6]
<

40T
30T
20T
10T
0 } } } —t+—+— } } } } ——+ } } |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.302000 64.0 63.3 9.000 | N 29.7 25.0 89.0 12.7 76.0
0.606000 60.6 60.2 9.000 | N 29.6 22.4 83.0 9.8 70.0
1.518000 63.0 62.7 9.000 | N 29.5 20.0 83.0 7.3 70.0
2.126000 62.1 62.0 9.000 | N 29.5 20.9 83.0 8.0 70.0
5.774000 61.7 57.7 9.000 | N 29.7 21.3 83.0 12.3 70.0
7.086000 58.4 52.4 9.000 | N 29.7 24.6 83.0 17.6 70.0
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Discharging mode—PV2
Positive:
Test Curve:

Level in dBp
al
<

40T

30T

20T

10T

0 1 1 1 —t——— 1 1 1 —+—— 1 1 |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV

(dB) | (@Bpv) | (dB) | (dBpV)
0.306000 55.1 52.0 9.000 | L1 29.7 33.9 89.0 24.0 76.0
0.662000 55.6 55.5 9.000 | L1 29.6 27.4 83.0 145 70.0
1.622000 58.3 57.9 9.000 | L1 28.4 24.7 83.0 12.1 70.0
2.738000 51.3 50.9 9.000 | L1 29.6 317 83.0 19.1 70.0
7.102000 54.1 48.1 9.000 | L1 29.7 28.9 83.0 21.9 70.0
12.610000 51.5 46.5 9.000 | L1 29.9 315 83.0 235 70.0

TTRF61000-6-4_V1 © 2018 Intertek Page 19 of 89



INntertek

Total Quality. Assured.
TEST REPORT

Report No. 2404B0470SHA-001

Discharging mode
Negative:
Test Curve:

Level in dBp
(6]
<

40T
30T
20T
10T
0 } } } —t+—+— } } } } ——+ } } |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.302000 57.7 55.8 9.000 | N 29.7 31.3 89.0 20.2 76.0
0.662000 55.7 55.8 9.000 | N 29.6 27.3 83.0 14.2 70.0
1.218000 56.5 53.2 9.000 | N 29.5 26.5 83.0 16.8 70.0
1.618000 59.4 59.1 9.000 | N 29.5 23.6 83.0 10.9 70.0
7.002000 55.5 50.3 9.000 | N 29.7 275 83.0 19.7 70.0
12.478000 52.3 47.2 9.000 | N 29.9 30.7 83.0 22.8 70.0
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Discharging mode—PV3
Positive:
Test Curve:

Level in dBp
al
<

40T

30T

20T

10T

0 1 1 1 —t——— 1 1 1 —+—— 1 1 |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:

Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.158000 71.6 66.6 9.000 | L1 31.0 17.4 89.0 9.4 76.0
0.402000 50.4 44.6 9.000 | L1 29.6 38.6 89.0 314 76.0
0.658000 46.9 44.8 9.000 | L1 29.6 36.1 83.0 25.2 70.0
1.658000 50.9 49.8 9.000 | L1 28.5 32.1 83.0 20.2 70.0
5.214000 46.0 44.8 9.000 | L1 29.7 37.0 83.0 25.2 70.0
23.122000 475 46.3 9.000 | L1 30.0 35.5 83.0 23.7 70.0
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Discharging mode

Report No. 2404B0470SHA-001

Negative:
Test Curve:
100 T
90F
80T
32
ia]
©
£
©
>
(0]
-
20T
10T
0 1 1 1 —t——— 1 1 1 —+—— 1 1 |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 1O0M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.162000 69.2 63.7 9.000 | N 30.9 19.8 89.0 12.3 76.0
0.174000 69.5 64.6 9.000 | N 30.6 19.5 89.0 11.4 76.0
1.618000 50.7 49.0 9.000 | N 29.5 32.3 83.0 21.0 70.0
4.974000 48.1 46.8 9.000 | N 29.7 34.9 83.0 23.2 70.0
12.610000 46.8 41.8 9.000 | N 29.9 36.2 83.0 28.2 70.0
19.566000 45.9 42.3 9.000 | N 29.9 37.1 83.0 27.7 70.0
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Discharging mode—PV4

Positive:
Test Curve:
100 T
90F
3
M
©
£
°
>
()
-
20T
10T
0 } } } —+—+— } } } } —+—+— } } |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.158000 70.8 65.2 9.000 | L1 31.0 18.2 89.0 10.8 76.0
0.194000 66.9 62.1 9.000 | L1 30.3 22.1 89.0 13.9 76.0
0.578000 56.2 55.4 9.000 | L1 29.6 26.8 83.0 14.6 70.0
0.658000 55.4 55.0 9.000 | L1 29.6 27.6 83.0 15.0 70.0
11.782000 41.7 37.1 9.000 | L1 29.9 41.3 83.0 32.9 70.0
17.338000 33.3 30.4 9.000 | L1 30.0 49.7 83.0 39.6 70.0

TTRF61000-6-4_V1 © 2018 Intertek Page 23 of 89



INntertek

Total Quality. Assured.
TEST REPORT

Report No. 2404B0470SHA-001

Discharging mode

Negative:
Test Curve:
100 T
90F
3
M
©
£
°
3 P
-
20T
10T
0 } } } —+—+— } } } } —+—+— } } |
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuVv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBpV)
0.162000 71.2 65.7 9.000 | N 30.9 17.8 89.0 10.3 76.0
0.194000 66.7 61.6 9.000 | N 30.3 22.3 89.0 14.4 76.0
0.254000 59.0 53.7 9.000 | N 29.9 30.0 89.0 22.3 76.0
0.578000 56.1 55.2 9.000 | N 29.6 26.9 83.0 14.8 70.0
0.662000 55.1 54.9 9.000 | N 29.6 27.9 83.0 15.1 70.0
1.622000 47.3 45.8 9.000 | N 29.5 35.7 83.0 24.2 70.0
11.758000 43.7 38.9 9.000 | N 29.8 39.3 83.0 31.1 70.0
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Discharging mode

L1 line:
Test Curve:
100 T
90T
80F
70Ty
AN\ S R
60"_{— + V‘ | NS S S S S S SN S S S S S S S— -
c% { + P
- 50
c + + k “
& 40T h
- 1
30T
20T
10T
0_..
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpVv) (dBpV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) | (dBuV) | (dB) | (dBpV)
0.162000 68.8 62.6 9.000 | L1 9.9 10.2 79.0 34 66.0
0.210000 66.1 60.2 9.000 | L1 9.9 12.9 79.0 5.8 66.0
0.398000 60.0 52.6 9.000 | L1 9.9 19.0 79.0 134 66.0
0.542000 53.9 46.6 9.000 | L1 10.0 19.1 73.0 134 60.0
2.526000 46.4 40.0 9.000 | L1 10.0 26.6 73.0 20.0 60.0
4.190000 48.6 42.7 9.000 | L1 10.0 24.4 73.0 17.3 60.0
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Discharging mode

L2 line:
Test Curve:
100 T
90T
80F I
70¥y
I o
4 ) - S SO S S S SO S SO S —— -
60 >11 %
N
B s0t +_|_
£ + ]{
$ a0t
(0]
— 1
30T
20T
10T
O__
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 1OM 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpVv) (dBuv) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) | (dBuv) | (dB) | (dBpV)
0.158000 68.3 61.9 9.000 | L2 9.9 10.7 79.0 4.1 66.0
0.190000 68.9 62.8 9.000 | L2 9.9 10.1 79.0 3.2 66.0
0.442000 60.3 51.8 9.000 | L2 10.0 18.7 79.0 14.2 66.0
0.542000 55.4 48.6 9.000 | L2 10.0 17.6 73.0 114 60.0
2.510000 47.1 40.7 9.000 | L2 10.0 25.9 73.0 19.3 60.0
4.654000 47.3 41.3 9.000 | L2 10.1 25.7 73.0 18.7 60.0
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Discharging mode

L3 line:
Test Curve:
10T
90T
80+
70w
60-:}_ —I_ ”. ' ..................................................................................................................................... -
U Iy
@ )
ho] 50T Iy \
e 1 I J
e 40T i
- 1
30T
20T
10T
o__
150k 300 400 500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuv) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBuv)
0.158000 67.8 61.2 9.000 | L3 9.9 11.2 79.0 4.8 66.0
0.206000 66.5 61.4 9.000 | L3 9.9 125 79.0 4.6 66.0
0.446000 59.5 52.2 9.000 | L3 10.0 19.5 79.0 13.8 66.0
0.522000 55.4 47.7 9.000 | L3 10.0 17.6 73.0 12.3 60.0
0.894000 47.7 414 9.000 | L3 10.0 25.3 73.0 18.6 60.0
4.614000 50.0 43.8 9.000 | L3 10.1 23.0 73.0 16.2 60.0
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Discharging mode

N line:
Test Curve:
100 T
90T
80+ I
3
m
©
£
°
>
[0)
-
O__
150k 300 400 500 800 1M 2M 3M 4AM5M 6 8 10M 20M  30M
Frequency in Hz
Test Data:
Frequency QuasiPeak | CAverage | Bandwidth Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuvV) (dBuv) (kHz) (dB) - QPK QPK - CAV CAV
(dB) | (@Bpv) | (dB) | (dBuVv)
0.190000 54.6 48.0 9.000 | N 9.9 24.4 79.0 18.0 66.0
0.270000 55.5 47.1 9.000 | N 9.9 23.5 79.0 18.9 66.0
0.354000 57.6 52.4 9.000 | N 9.9 214 79.0 13.6 66.0
0.478000 45.0 38.0 9.000 | N 10.0 34.1 79.0 28.0 66.0
2.510000 43.1 34.0 9.000 | N 10.0 29.9 73.0 26.0 60.0
4.658000 33.8 27.1 9.000 | N 10.1 39.2 73.0 32.9 60.0
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Test result:

4.1 Limits

4.1.1 Limits for requirement below 1GHz

Report No. 2404B0470SHA-001

Frequency range

Limit in dBuV/m

Limit in dBuV/m

(MHz) (Quasi-peak) (Quasi-peak)
Of measurement distance 3m Of measurement distance 10m
30-230 50 40
230-1000 57 47
Note:
1. for the measurement distance other than 3m and 10m, the limit is varied according to
20dB/10 decades.
2. The gray rows are selected items.
3. If the internal emission source is operating at a frequency below 9kHz then measurements

need only to be performed up to 230MHz.

4.1.2 Limits for requirement above 1GHz

Frequency range

Limit in dBuV/m

Limit in dBuV/m

for the measurement distance other than 3m and 10m, the limit is varied according to
20dB/10 decades.

2. The gray rows are selected items.

(GHz) (Peak) (Average)
Of measurement distance 3m Of measurement distance 3m
1-3 76 56
3-6 80 60
Note:
1.

4.2 Block diagram of test set up

%

Antenna

wSt

VVVVVVVVVVVY

EUT

Turn Table

AAAA

Test receiver
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4.3 Test Procedure

The measurement was applied in a semi-anechoic chamber.
Measurement was performed according to CISPR 16-2-3.
Setting of EUT is according to CISPR 16-2-3.

The bandwidth setting on R&S Test Receiver ESI26 was 120 kHz.
The frequency range from 30MHz to 1000MHz was checked.
The bandwidth setting on R&S Test Receiver ESI26 was 1MHz.
The frequency range from 1000MHz to 6000MHz was checked.
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4.4 Test Result

Discharging mode

Test Curve:

Horizontal polarization

Report No. 2404B0470SHA-001

80T
75T
70T
65T
60T
55T
50
s *1
$ 407 *
£ T
© 35T ‘ ‘ ‘
>
1
257 4
20T
0
5+
0 t t + + t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 16
Frequency in Hz
Test Data:
Frequency | QuasiPeak | Bandwidth | Polarization | Corr. | Margin Limit
(MHz) (dBuVv/m) (kHz) (dB) (dB) (dBuV/m)
71.000000 26.0 120.000 | H 6.0 24.0 50.0
121.160000 36.1 120.000 | H 125 13.9 50.0
136.400000 40.8 120.000 | H 11.9 9.2 50.0
142.640000 36.9 120.000 | H 114 13.1 50.0
206.280000 36.7 120.000 | H 10.1 13.3 50.0
256.520000 28.5 120.000 | H 14.2 28.5 57.0
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Discharging mode
Test Curve:
Vertical polarization
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Test Data:
Frequency | QuasiPeak | Bandwidth | Polarization | Corr. | Margin Limit
(MHz) (dBuVv/m) (kHz) (dB) (dB) (dBuVv/m)
30.400000 35.8 120.000 | V 17.5 14.2 50.0
37.480000 35.5 120.000 | V 13.9 145 50.0
43.120000 324 120.000 | V 10.8 17.6 50.0
138.720000 33.1 120.000 | V 11.2 16.9 50.0
146.760000 33.1 120.000 | V 11.2 16.9 50.0
71.000000 35.1 120.000 | V 6.0 14.9 50.0
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Test result: PASS

5.1 Test Setup

Harmonic & flicker
test system

5.2 Test Procedure

EUT

Report No. 2404B0470SHA-001

AE

Harmonics of the fundamental current were measured up to 40 order harmonics using a digital power
meter with an analogue output and frequency analyzer which was integrated in the harmonic & flicker
test system. The measurements were carried out under steady conditions.

|:| Measuring instrumentation according to IEC 61000-4-7:2002+A1:2008

|:| This product is not defined as lighting equipment, and has rated power less than 75W,

therefore, no limit applies according to EN 61000-3-2

|:| The EUT is kitchen machines as listed in the scope of IEC 60335-2-14, therefore, is deemed to
conform to the harmonic current limits of this standard without further testing.

5.3 Test limit
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5.3.1 Limits for equipment with input current <<16A per phase

Harmonic order Maximum permissible
harmonic current
n A

Odd harmonics

2,30
1,14
0,77
0,40
11 0,33
13 0,21
15<n<39 0,15 %

Even harmonics

2 1,08
4 0,43
6 0,30
n

40 8
< 023 &

5.3.2 Limits for equipment with input current >16A and <75A per phase

LICurrent emission limits for professional equipment with limax < 75 A other than
balanced three-phase equipment

Admissible individual Admissible harmonic current
Minimal Recs harmonic current I /1, 3 distortion factors
% %
Iz Is I; Iy Iy I THD PIWHD

33 216 | 10,7 7,2 3.8 31 2 23 23

66 24 13 8 5 4 3 26 26

120 27 15 10 6 5 4 30 a0
250 35 20 13 9 8 6 40 40

= 350 41 24 15 12 10 8 47 47

MOTE 1 The relative wvalues of even harmonics up to order 12 must not exceed 16/n %. Even
harmonics above order 12 are taken into account in THD and FFHD in the same way as odd order
harmonics.

MNOTE 2 Linear interpolation between successive B_ _ values are permitted.

a

L= reference fundamental current; I = harmonic current component.
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[ICurrent emission limits for professional balanced three-phase equipment
W|th I]_max S 75 A

Admissible individual Admissible harmonic current
Minimal B, harmonic current I /I, 2 distortion factors
% %
Is Ir I Iz THD FWHD
33 10,7 7.2 3.1 2 13 22
66 14 9 3 16 25
120 19 12 4 22 28
250 3 20 12 7 37 38
= 350 40 25 15 10 48 46
NOTE 1 The relative values of even harmonics up to order 12 must not exceed 16/n %. Even harmonics
above order 12 are taken into account in THD and FWHD in the same way as odd order harmonics.
NOTE 2 Linear interpolation between successive Rz values are permitied.
2 I, = reference fundamental current; I_ = harmonic current component.

LICurrent emission limits for professional balanced three-phase equipment
with limax £ 75 A under specified conditions

Admissible individual Admissible harmonic current
Minimal Recs harmonic current [ /I, * distortion factors
% %o
I I, I, I,s THD PIHD
33 10,7 f2 3.1 2 13 22
> 120 40 25 15 10 48 46

NOTE 1 The relative values of even harmonics up to order 12 must not exceed 16/n %. Even harmonics
above order 12 are taken into account in THD and PWHD in the same way as odd order harmonics.

NOTE 2 Linear interpolation between successive Ry values are permitted.

2 I, = reference fundamental current; I = harmonic current component.
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5.4 Test Result

100 % of nominal power

L1:

Wide—-Band Harmonics Uover:= = = = PLL Source:
Iover = = = =

PLL u1 or. 11 [al hdfl»1 or. 11 [al hdflx] E a(3p4w)
Freq 50.000 Hz . utl 300v
I1 200my

[==]

e e I e I e e e e e e R e e e e e e e e e e Y e

u1 231.453 v
I 86.447 A

| 20.0023kwW
| 20.0034kva
a1

Al 0.99994

o1 .611 °

Uthd1 -439 ¥

Ithd1 -495 ¥

Pthd1 .003 :

J0oy
12 200

J0oy
I3 200

Element4
1000v
14 Joa

uthf1 L3118 #
Ithf1 .932
utif1 -690
Itif1 422

== = I e ] e e Y e e I e e e I e R e Y e Y e R e e Y e R Y ]
e e I e O e R e Y e e e e e e e e R e ) e e R e e Y Y |
e e I e O e R e Y e e e e e e e e R e ) e e R e e Y Y |

*pacel] 1-7

wlate 229
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L2:

Wide-Band Harmonics Uover:= = = m PLL Source:
Ilover:= = = =

PLL u1 or. 12 [al hdfL21| Or. 12 [al hdfLx] Z a03p4w)
Freq 50.000 Hz . i} utl  300v
11 2000
u? 231.479 v
12 86.646 A
P2 20.0509kW
52 20.0518kva
a2
A2 0.99995
@2 0.559 °
Uthd? 1.479 ~
I1thd2 1.701 ~
Pthd? o.o01
utht? 0.545 :

1

9

6

30ov
12 200my

30ov
13 200my

Elementd
1000v
I4 304a

Itht{2 -030 :
utif2 -975
291

1
Itif2 K]

[ I = I e I e e e e e I e Y e e e Y e I e e e e Y e Y
[ I = I e I e e e e e I e Y e e e Y e I e e e e Y e Y

[ I = I I e e e Y e Y e I e Y e e e Y e IR e e i e Y T =

ApaceF] 27

wlate 229
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L3:

Wide—Band Harmonics Uover:= = = = PLL Source:
Iover .= = = =

PLL u1 Or . I3 [al hdf 21 Or. 13 [al hdf[x] Z a03p4wd
Freq 50.000 Hz c u1l  300v
11 200mv

[==]

(== I = I e I e e I e e e Y e e e e ) e Y e Y e ) ) I =

u3 231.513 v
I3 86.459 A
P3 20.0110kW
53 20.0119kva
Q3

A3 0.99995
o3 .549 °
Uthd3 -430
Ithd3 683 =~
Pthd3 .003
uthf3 L9193 =
Ithf3 L9974
utif3 676
Itif3 A

Joov
12 200my

J00v
I3 Z200mf

Elementd
1000
14 Joa

= e I e R e Y e I e e e e e e e e I e ) e Y e ) e i Y Y |
= e I e R e Y e I e e e e e e e e I e ) e Y e ) e i Y Y |

[*pacefF] 3-7

wlate 229
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50 % of nominal power
L1:

Wide—Band Harmonics Uover:= = = =

Ilover = = = =
change items
PLL u1 or. 11 [al hdfl»1 or. 11 [al hdfLx] E A(3p4W)
Freq 50.000 Hz . utl 300v
I1 100mt

£-9
—

u1 230.293 v
I1 41.920 A
P1 9.6504kW
|
a1
Al 0.99977
o1 G 1.222 °
Uthd1 0.333 =
Ithd1 1.930 =
Pthd1 0.004 =
uthf1 0.286 >
1
]
3

Joov
IZ2 100m

Joov
I3 100ms

Element4
1000v
14 304

Ithf1 134 =
utif1 10.727
Itif1 43.364

= e I e ] e R e e e I e ) e e e R e Y e Y e ) e e Y e Y Y ]
e e I e e R e e e e R e e e e e R e e I e R e e I e T
e I e I e e e R e e e R e e e e e R e ) e I e R e e Y e Y |

APAGE™ 17

1date 363
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L2:

Wide-Band Harmonics Uover:=m = = = ui-3 : YOKOGAWA
Ilover = = = =

change items

PLL u1 Oor. 12 [A] hdf[x] = A(3P4W)

Freg 49.999 Hz . ul 300v

I1 100mt

uz 230.615 v

| 42.116 A

P2 9.7087kwW

52 9.7110kva

a?

A2 0.99976

@2 G 247 ¢

Uthd2 347 =

Ithd2 .986 =

Pthd2? .005 :

Joov
IZ2 100m

Joov
I3 100ms

Elementd
1000V
I4 Joa

137
027
-423

Ithf2
utifz 1
Itif2 4

1

]

1

] :
Uthtz? 0.294

1

1

3

= e I e ] e O e Y e e I e ) e e I e R e Y e Y e ) e I e Y e Y ]
oo O oo D o0 0000000008
e e I e e I e Y e e e e e e e e R e ) e I e R e e Y e Y |

APAGE™ 2/7

1date 378
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L3:

Wide-Band Harmonics Uover:=m = = = ui-3 : YOKOGAWA
Ilover = = = =
change items
PLL u1 Oor. |13 [A] hdf[x] = A(3P4W)
Freg 50.000 Hz . ul 300v
I1 100mt
u3 230.649 v
I3 42.047 A
P3 9.6966kW
53 9.6969kvA
a3
Ad 0.99997
¢3 G 0.457 °
Uthd3 .359 =
Ithd3 .843 =
Pthd3 .005 =
Uthf3 242 =
Ithf3 . 116 :
utif3l .319
Itif3 13.486

Joov
IZ2 100m

6
6

Joov
I3 100ms

Elementd
1000V
I4 Joa

= e I e ] e O e Y e e I e ) e e I e R e Y e Y e ) e I e Y e Y ]
e e I e e R e R e e e R e e e e e R e ) e I e R e e Y e T
e e I e e I e Y e e e e e e e e R e ) e I e R e e Y e Y |

APAGE™ 3/7

1date 393
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25 % of nominal power
L1:

Wide-Band Harmonics Uover:= = = = ui-3 : YOKOGAWA
Ilover = = = =
change items
PLL u1 Oor. [ I1[a] hdf[x] = A(3P4W)
Freg 50.000 Hz . utl 300v
I1 100mt
u1 229.939 v
I1 21.495 4
P1 4.9381kW
S1 4.9403kva
a1
Al 0.99957
o1 G .GB7 °
Uthd1 .332 =
Ithd1 22 s
Pthd1 .006 =
uthf1 .308 =
Ithf1 .159 :
utif1 .402
Itif1 . 703

Joov
IZ 100mv

Jooy
I3 100ms

Elementd
1000V
I4 Joa

L =R ) e Y e PR e

— -

0.
0.
0.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.
0.
0.
0.

[ = I = = O e I e e I e ) e e I e e Y e Y e ) e Y e Y e ) Y
e e I e R e e I e e e e ) e I e e Y e IR e R e e Y e T

APAGEY 177

1date 910
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L2:

Wide—Band Harmonics Uover:= = = =

Ilover = = = =
change items
PLL . 12 [al hdfl»1 or. 12 [al hdfLx] E A(3p4W)
Freq 49. : utl 300v
I1 100mt
uz2 230.298 v
| 21.420 A
P2 4.9287kW
52 4.9310kvA
a?
A2 0.99954
LY G 744 °
Uthd2 321 %
Ithd2 .048 =
Pthd2? 006 =
Uthf2 306 =
Ithf2 129
utif2 . 155
Itif2 . 151

Joov
12 100mv

Jooy
I3 100ms

Elementd
1000V
I4 Joa

1
1]
3
1]
]
2
1
]

- -
O O O o D D 0 o D 0 0 oo oo oo

[ = I O e I e e I e ) e ) e I e e Y e Y e ) e Y e Y e ) Y
e e I e R e R e I e e e e e I e ) e Y e IR e R e e Y e T

APAGEY 2/7

1date 922

TTRF61000-6-4_V1 © 2018 Intertek Page 43 of 89



iNntertek

Total Quality. Assured. Report No. 2404B0470SHA-001
TEST REPORT

L3:

Wide-Band Harmonics Uover:=m = = = ui-3 : YOKOGAWA
Ilover = = = =
change items
PLL u1 Oor. |13 [A] hdf[x] = A(3P4W)
Freg 50.000 Hz . ul 300v
I1 100mt
u3 230.344 v
I3 21.800 A
P3 5.0179kW
53 5.0192kva
a3
Ad 0.99973
¢3 G 321 ¢
Uthd3 .334 =
Ithd3 270 =
Pthd3 .009 =
Uthf3 .264 =
Ithf3 .259
utif3l .862
Itif3 .918

Joov
IZ2 100m

Joov
I3 100ms

Elementd
1000V
I4 Joa

1
]
3
]
]
2
9
]

[==]
e e I e e I e Y e e e e e e e e R e ) e I e R e e Y e Y |

= e I e ] e O e Y e e I e ) e e I e R e Y e Y e ) e I e Y e Y ]
oo O oo D 000000 --00 008

APAGE™ 3/7

1date 940
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Test result: PASS

6.1 Test Setup

Report No. 2404B0470SHA-001

Harmonic & flicker EUT AE
test system
6.2 Test Procedure
6.2.1 Definition
Flicker: impression of unsteadiness of visual sensation induced by a lighting stimulus whose
luminance or spectral distribution fluctuates with time.
Pst: Short-term flicker indicator the flicker severity evaluated over a short period (in
minutes); Pst=1 is the conventional threshold of irritability
Plt: long-term flicker indicator; the flicker severity evaluated over a long period (a few
hours) using successive Pst values.
dc: the relative steady-state voltage change
dmax: the maximum relative voltage change
d(t): the value during a voltage change

6.2.2 Test condition

The EUT was set to produce the most unfavorable sequence of voltage changes according

to EN IEC 61000-3-11: 2019.

6.2.3 Test protocol

The tested object operated under the operating condition specified in EN IEC 61000-3-11:

20109.
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Report No. 2404B0470SHA-001
6.3 Test Result

100 % of nominal power

L1:
Flicker Mode Uover:= = = = I1 O50my
Iover:= = = m Flicker:

Count 1212
Interval ——— {0m00s~10m00s
Element 1
Yolt Range 300v-50Hz Element1 Judgement: Pass
un (U1l 229.882 v Total Judgement: Pass
Fregq(u1) 50.000 Hz (Element1,2,3)

[ dctA1 [ dmaxizl | dCOImsI[ Pst | PIt |

Limit | 3.30 4.00 s00 I] 65
3. 3I](/] 212

0.

I].
o.
o.
o.
o.
o.
o.
o.
o.
o.
0.

[ R e e Y e Y e e Y ) e ) ) i — |
============
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Flicker Mode Uover:= = = = I1 O50my
Iover:= = = = Flicker:

Count 1212
Interval —————eesssss {0m00s-10m00s
Element 2
Yolt Range 300v-50Hz Element? Judgement: Pass
Un (U2) 229.232 v Total Judgement: Pass
Fregq(uz) 49.999 Hz (Element1,2,3)

d0msT [ Pst | pIt |

L1m1t 3.30 4.00 s00 ﬂ 65
3.3002) 212

0.0

0.0
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.

============
[ R Y e I e e Y ) ) Y — i — |
============
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Flicker Mode Uover:= = = = I1 O50my
Iover:= = = = Flicker:

Count 1212
Interval —————eesssss {0m00s-10m00s
Element 3
Yolt Range 300v-50Hz Element3 Judgement: Pass
un (W3 229.346 V Total Judgement: Pass
Freq(u3) (Element1,2,3)

d0msT [ Pst | pIt |

L1m1t 3.30 4.00 s00 ﬂ 65
3.3002) 212

06 Pass
05 Pass
06 Pass
05 Pass
05 Pass
04 Pass
05 Pass
05 Pass
05 Pass
b Pass
Pass

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

============
[ R Y e I e e Y ) ) Y — i — |
============
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50 % of nominal power

L1:
Flicker Mode Uover:= = = =
Iover:= = = = Flicker:

Count 12712
Interval m—eeeeeessssssss ] 0m00s~ 10m00s
Element 1
Yolt Range 300v-50Hz Element1 Judgement: Pass
un (U1l 229.863 v Total Judgement: Pass
Freg(u1l 50.000 Hz (Element1.2,3)

d0TmsT | pst [ PIE |

L1m1t 3.30 4.00 500 I] 65
3. 3I](/] 12

0.0

0.0
0.
o.
o.
o.
o.
o.
o.
o.
o.
0.

============
============

[ ] Y e I i I ) [ — |
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Flicker Mode Uover:= = = =
Iover:= = = = Flicker:

Count 12-12
Interval] ——— 10m00s~10m00s
Element 2
Yolt Range 300v-50Hz Element? Judgement: Pass
Un (U2) 230.000 v Total Judgement: Pass
Freg(uz2) 50.000 Hz (Element1.2,3)

d0TmsT | pst [ PIE |

lelt 3.30 4.00 a00 ﬂ 65
3. 30(/] 12

0.0

0.0
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.

============
[ I e e e e e e ) Y ) i — |
============
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Flicker Mode Uover:= = = =
Iover:= = = = Flicker:

Count 12-12
Interval] ——— 10m00s~10m00s
Element 3
Yolt Range 300v-50Hz Element3 Judgement: Pass
Un (U3l 230.000 v Total Judgement: Pass
Freg(u3) 50.000 Hz (Element1.2,3)

d0TmsT | pst [ PIE |

lelt 3.30 4.00 a00 ﬂ 65
3. 30(/] 12

0.0

0.0
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.

=======—t—t===
[ I e e e e e e ) Y ) i — |
============
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25 % of nominal power

L1:
Flicker Mode Upver:= = = =
Iover .= = = =

Count

Flicker:

12-12

Report No. 2404B0470SHA-001

Interyal —— 0m00s-10m00s

Element 1

Yolt Range 300v-50Hz Element1 Judgement: Pass
Judgement: Pass
Freg(u1l 50.000 Hz (Element1,2,3)

un (W1) 230.000 v Total

a0 TmsT | Pst [ PIt |

L1m1t 3.30 4.00 00 ﬂ 65
3. 3ﬂ(/] 12

0.

ﬂ. ﬂ
0. ]
0. ]
0. ]
0. ]
0. ]
0. ]
0. ]
0. ]
0. ]
0. 0
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Flicker Mode Uover:= = = =
Iover:= = = = Flicker:

Count 12-12
Interval] ——— 10m00s~10m00s
Element 2
Yolt Range 300v-50Hz Element? Judgement: Pass
Un (U2) 230.302 v Total Judgement: Pass
Freg(uz2) 50.000 Hz (Element1.2,3)

d0TmsT | pst [ PIE |

lelt 3.30 4.00 a00 ﬂ 65
3. 30(/] 12

0.

ﬂ.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.

============
[ I e e e e e e ) Y ) i — |
============
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Flicker Mode Uover:= = = =
Iover:= = = = Flicker:

Count 12-12
Interval] ——— 10m00s~10m00s
Element 3
Yolt Range 300v-50Hz Element3 Judgement: Pass
Un (U3l 230.320 v Total Judgement: Pass
Freg(u3) 50.000 Hz (Element1.2,3)

d0TmsT | pst [ PIE |

lelt 3.30 4.00 a00 ﬂ 65
3. 30(/] 12

0.0

0.0
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.

========—\===
[ I e e e e e e ) Y ) i — |
============
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Report No. 2404B0470SHA-001

Performance criteria

Criterion A: The EUT shall continue to operate as intended during and after the test. No
degradation of performance or loss of function is allowed below a performance level specified
by the manufacturer, when the EUT is used as intended. If the performance level is not
specified by the manufacturer, this may be derived from the product description and
documentation and what the user may reasonably expect from the equipment if used as
intended.

Criterion B: The EUT shall continue to operate as intended after the test. No degradation of
performance or loss of function is allowed below a performance level specified by the
manufacturer, when the EUT is used as intended. The performance level may be replaced by a
permissible loss of performance. However, during the test degradation of performance is
allowed but no change of actual operating state or stored data is allowed. If the minimum
performance level or the permissible performance loss is not specified by the manufacturer,
either of these may be derived from the product description and documentation and what the
user may reasonably expect from the equipment if used as intended.

Criterion C: Temporary loss of function is allowed during the test, provided the function is self-
recoverable or can be restored by the operation of the controls.
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Test result PASS
7.1 Severity Level and Performance Criterion

7.1.1 Test level

Contact discharge Air discharge
Level Test voltage Level Test voltage
(kV) ( Kv)
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
X Special X Special
Notes: 1. “X” is an open level. The level has to be specified in the dedicated equipment specification.
If higher voltages than those shown are specified, special test equipment may be needed.
2. The gray rows were the selected test level.

7.1.2 Performance Criterion

Criterion B
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7.2 Test Setup

For table-top equipment

Typical position for direct
discharge to EUT
Power supply

Insulating Typical pasition for indirect

Typical position for indirect support discharge to VCF

discharge to HCP

Horizantal coupling plane
(HCP) 1.8 m=08m

Protective conductor

/

Ground reference
plane (GRF)}

on-conducting table

For floor standing equipment

Protective conductor

Typical position for

Indirect discharge by VCP
direct discharge

{including VCF carrier)

Say01m
H]]]]m /;rls;p‘;::l r;::;tiagf;r indirect
0
‘ 05 r:(: 05m| || II| Power cable
| g Signal cables
470 k2 o i N n ||
' NSO
|\ N / Insulating /

Ground reference supply
plane (3RP)
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7.3 Test Procedure
Measurement was performed in shielded room.

Measurement procedure was applied according to EN 61000-4-2 clause 8.
The test method and equipment was specified by EN 61000-4-2.
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7.4 Test Result

Direct discharges were applied at the following selected points:

Test level Air/ Polarity Pass/Fail/NA Comment
[kV] Contact (+/-)
2/4 Contact +/- Pass Accessible metal parts of the EUT
2/4 Contact +/- Pass All touchable screws of enclosure
2/4/8 Air +/- Pass Air gaps of the switch, button,
connectors, fans
2/4/8 Air +/- Pass Slots around the EUT, LED panel,

Indirect contact discharges were applied to the VCP and the HCP at the following selected points:

For table-top equipment

Position Description Point Pass/Fail/NA
HCP front 0,1m from the front of the EUT Edge of centre on HCP Pass
HCP back 0,1m from the back of the EUT Edge of centre on HCP Pass
HCP right 0,1m from the right side of the EUT | Edge of centre on HCP Pass

HCP left 0,1m from the left side of the EUT Edge of centre on HCP Pass
VCP front 0,1m from the front of the EUT Edge of centre on VCP Pass
VCP back 0,1m from the back of the EUT Edge of centre on VCP Pass
VCP right 0,1m from the right of the EUT Edge of centre on VCP Pass
VCP left 0,1m from the left of the EUT Edge of centre on VCP Pass

For floor standing equipment

Position Description Point Pass/Fail/NA
CP front 0,1m from the front of the EUT Edge of centre on VCP NA
CP back 0,1m from the back of the EUT Edge of centre on VCP NA
CP right 0,1m from the right of the EUT Edge of centre on VCP NA
CP left 0,1m from the left of the EUT Edge of centre on VCP NA

Observation: All the functions were operated as normal after the test.
Conclusion: The EUT can meet the requirement of Performance Criterion B.
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Test result PASS
8.1 Severity Level and Performance Criterion

8.1.1 Test level

Level Test field strength V/m
1 1
2 3
3 10
X Special
Note: 1. X is an open test level. This level may be given in the product specification.
2. The gray row is the selected test level.

8.1.2 Performance Criterion

Criterion A
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8.2 Test Setup

For table-top equipment

r
t
Unifom | - Wiring <3 m bundled
fieldarsa __| . non-inductively
‘Tu -/ to 1 m overall length
Mon-conducting ! -

Wiring overall
length =1 m as is

Field generating
antenna

Wiring =3 m or not
specified. lluminated length
shall be 1m

Opticnal anechoic material in
case of semi-anechoic chamber
to reduce floor reflections

For floor standing equipment
Chamber wall

Shielded conneciion
through chamber wall

]
|
I
I
1 -
I
I
I
|

Uniform

\ Shielded signal

cable
support

Optional anechoic material in
case of semi-anechoic chamber
to reduce floor reflections
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8.3 Test Procedure
Measurement was performed in full-anechoic chamber.

Measurement procedure was applied according to EN 61000-4-3 clause 8.
The test method and equipment was specified by EN 61000-4-3.
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8.4 Test Result

Test Frequency | Polarization | Test level Modulation Exposed Pass/Fail/NA
no. (MHz) (V/m) location
1 kHz,
1 80-1000 H&V 10 80% AM All sides Pass
1 % increment
1 kHz,
2 1400-6000 H&V 3 80% AM All sides Pass
1 % increment

Observation: All the functions were operated as normal during and after test.
Conclusion: The EUT can meet the requirement of Performance Criterion A
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Test result

PASS

9.1 Severity Level and Performance Criterion

9.1.1 Test level

Report No. 2404B0470SHA-001

Open circuit output test voltage and repetition rate of the impulses

AC power ports

Signal ports, DC power ports

Level Voltage peak Repetition rate Voltage peak Repetition rate
(kV) (kHz) (kv) (kHz)
1 0.5 5/100 0.25 5/100
2 1 5/100 0.5 5/100
3 2 5/100 1 5/100
4 4 25 2 5/100
X Special Special Special Special

Notes: 1. “X” is an open level. The level has to be specified in the dedicated equipment specification.
2. The gray rows were the selected test level.

9.1.2 Performance Criterion

Criterion B
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9.2 Test Setup

Report No. 2404B0470SHA-001
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(A) location for supply line coupling
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9.3 Test Procedure

Measurement was performed in shielded room.

Measurement procedure was applied according to EN 61000-4-4 clause 8.

The test method and equipment was specified by EN 61000-4-4.
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9.4 Test Result

Report No.

2404B0470SHA-001

Test No. Level Polarity Line for test Pass/Fail/NA
(kV) (+/-)
1 2 +/- AC power ports Pass
2 1 +/- Signal ports NA
3 1 +/- DC power ports Pass

Observation: All the functions were operated as normal during and after test.

Conclusion: The EUT can meet the requirement of Performance Criterion B
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Test result PASS
10.1 Severity Level and Performance Criterion

10.1.1 Test level

Level Open-circuit test voltage

(kv)

1 0.5

2 1.0

3 2.0

4 4.0

X* Special

Notes: 1.”X" is an open class. This level can be specified in the product specification
2. The gray rows are the selected level.

10.1.2 Performance Criterion

Criterion B
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10.2 Test Setup

Insulating support

EUT & AE

Surge
Generator

GRP

10.3 Test Procedure
Measurement was performed in shielded room.

Measurement procedure was applied according to EN 61000-4-5 clause 8.
The test method and equipment was specified by EN 61000-4-5.
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10.4 Test Result

Test No. Level Polarity Line for test Pass/Fail/NA
[kv] +/-
1 0.5/1 +/- AC power ports (line to line) Pass
2 0.5/1/2 +/- AC power ports (line to earth) Pass
3 0.5/1 +/- DC power ports Pass
4 0.5/1 +/- Signal ports NA

Observation: All the functions were operated as normal during and after test.
Conclusion: The EUT can meet the requirement of Performance Criterion B
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Test result PASS
11.1 Severity Level and Performance Criterion

11.1.1 Test level

Frequency range 150kHz — 80MHz

Level Voltage level
Uo (dBuV) Uo (V)
1 120 1
2 130 3
3 140 10
X Special Special

Notes: 1. “X” is an open level
2. The gray row is the selected test level.

11.1.2 Performance Criterion

Criterion A
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11.2 Block Diagram of Test Setup

RF generator
Test generator
0im=<L=03m L
50 Q
T
Auxiliary I E_UT Auxiliary
equipment 1 (Equipment equipment 2
CDN CDN
1 2
A
7 7 7

Ground reference plane
0,1 m supports

50 mm = h =30 mm

RF generator

Test generator

. T
01m=L<03m R L5 < 0,3 m where possible
50 Q g

Auxiliary
equipment 1

Auxiliary
equipment 2

(Equipment
under test) Injection

clamp

1
77

77 777

Ground reference plane

777 27
0,1 m supports

50 mm > h = 30 mm

T termination 50
T2 power attenuator (6 dB)
CDN coupling and decoupling network

11.3 Test Procedure

Measurement procedure was applied according to EN 61000-4-6 clause 8.
The test method and equipment was specified by EN 61000-4-6.
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11.4 Test Result

Test No. Frequency Level Modulation Injected point Pass/Fail/NA
(MHz) (V)
1 0.15~80 10 1 k?—l()z%AM AC power port Pass
2 0.15~80 10 1 k?—loz‘jﬁAM signal ports NA
3 0.15~80 10 1 k?—l()z%AM DC power ports Pass

Observation: All the functions were operated as normal during and after test.
Conclusion: The EUT can meet the requirement of Performance Criterion A
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12 Voltage dips
Test result PASS
12.1 Severity Level and Performance Criterion

12.1.1 Test level

Notes: The gray rows are selected test level.
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12.2 Test Setup

Insulating support

. EUT & AE
Voltage Dips
Generator

GRP

12.3 Test Procedure

Measurement was performed in shielded room.

Measurement procedure was applied according to EN 61000-4-11 clause 8.
The test method and equipment was specified by EN 61000-4-11.
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12.4 Test Result

Test | Test level Voltage dip and Duration (in periods) | Pass/ Comment
no. % Ut short interruptions Fail
% Ut
o 25 cycles at 50Hz Pass -
1 70 30% 30 cycles at 60Hz NA
2 40 60% 10 cycles at 50Hz Pass -
12 cycles at 60Hz NA
3 0 100% 1 cycle Pass -
250 cycles at 50Hz Pass -
4 0 100%

300 cycles at 60Hz NA

Note: “NA” means not applicable.

Observation: During test at 0% during 250 cycles and 70% during 25 cycles, the EUT
stopped working. Once the interference was removed, it restarted ant once.
Conclusion: 0 % during 1 cycle: Performance B;

Others: Performance C
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Test result: PASS
13.1 Severity Level and Performance Criterion

13.1.1 Test level

Level Magnetic field strength A/m

1 1

2 3

3 10

4 30

5 100

Special
X
Note: 1. X is an open test level; this level may be given in the product specification.
2. The gray row is the selected test level.

13.1.2 Performance Criterion

Performance criterion A
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13.2 Diagram of Test Setup

Test set-up for table-top equipment

0]

Twisted
cable length
maximum 2 m

L[]

m—
L 5

/

Test set-up for floor-standing equipment

IEC 1692/09

IEC 1694/09
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13.3 Test Setup and Test Procedure

Measurement was performed in shielded room.

Measurement and setting of EUT was applied according to clause 7 of IEC 61000-4-8.

The test method and equipment was specified by IEC 61000-4-8 with the modifications by
clause 8 of EN 61000-6-1.

13.4 Test Protocol

Test No. Level Axis Result
A/m
1 30 X PASS
2 30 Y PASS
3 30 VA PASS

Observation: All the functions were operated as normal during and after test.
Conclusion: The EUT can meet the requirement of Performance Criterion A
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Specifications table
Model BNTO17KTA BNTO20KTA BNTO25KTA BNTO30KTA
PV input
P pv Max(W) 25500 30000 37500 45000
Vmax PV (Vdc) (absolute Max.) 750 750 750 750
Isc PV (absolute Max.) (A) 48 x2 48x3 48x3 48x4
Number MPP trackers 2 3 3 4
Number input strings 2/3 2/2/2 2/2/3 2/2/2/2
Max. PV input current (A) 38x 2 38 x3 40x3 38 x4
MPPT voltage range (Vdc) 200-700 200-700 200-700 200-700
Vdc range @ full power (Vdc) 310-600 320-600 300-600 300-600
AC Grid (output)
Normal AC Voltage (VAC) 3P+PE/3P 133/230
Frequency (Hz) 50
Normal AC Current (A) 42.7 50.2 62.7 75.2
Max. cont. output current (A) 48 60 80 96
Normal Power (W) 17000 20000 25000 30000
Rated Apparent Power (VA) 17000 20000 25000 30000
Max. cont. Power (W) 17000 20000 25000 30000
Max. cont. Apparent Power (VA) 17000 20000 25000 30000

Power factor(adjustable)

1.0( -0.8~ +0.8)

Others

Protective class

Class |

Ingress protection (IP)

IP65

Temperature (°C)

-25°C to +60°C (Derating 45°C)

Inverter Isolation

Non-isolated

Overvoltage category

OVC Il (AC Main), OVC Il (PV)

Software version

DSP:V06 CPLD:VO6 HMI:V06
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Specifications table

Model BNTO30KTL | BNTO36KTL | BNTO40KTL | BNTOS50KTL | BNTO60KTL

PV input
P pv Max(W) 45000 54000 60000 75000 90000
Vmax PV (Vdc) (absolute Max.) 1100 1100 1100 1100 1100
Isc PV (absolute Max.) (A) 48 x 2 48 x 3 48 x 3 48 x 3 48 x 4
Max. PV input current / strings (A) 38x2 38x3 38x3 40x 3 38x4
Number MPP trackers 2 3 3 3 4
Number input strings 2/3 2/2/2 2/2/2 2/2/3 2/2/2/2
MPPT voltage range (Vdc) 200-1000 200-1000 200-1000 200-1000 200-1000
Vdc range @ full power (Vdc) 500-850 500-850 500-850 500-850 500-850
AC Grid output
Normal AC Voltage (VAC) 3P+N+PE/3P+PE 230/400
Frequency (Hz) 50Hz
Normal AC Current (A) 43.5 52.2 58 72.5 87
Max. cont. output current (A) 48 60 65 80 96
Normal Power (kW) 30 36 40 50 60
Rated Apparent Power (kVA) 30 36 40 50 60
Max. cont. Power (kW) 30 36 40 50 60
Max. cont. Apparent Power (kVA) 30 36 40 50 60

Power factor

1 (-0.8~+0.8 adjustable)

Others

Ingress protection (IP)

IP65

Protective class

Class |

Temperature (°C)

-25°C to +60°C (Derating 45°C)

Inverter Isolation

XINon-isolated

Overvoltage category

OVC Il (AC Main), OVC Il (PV)

Software Version

DSP:V06 CPLD:VO6 HMI:V0O6
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*** END OF REPORT ***
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