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Report No. 2312A0886SHA-001

TEST ITEM

TEST RESULT NOTE
Conducted disturbance voltage at mains terminals Pass
Electromagnetic radiation disturbance Pass
Harmonic current NA
Voltage fluctuations and flicker NA
Electrostatic discharge Pass
Radio frequency electromagnetic field Pass
Fast transients NA
Surges NA
Radio frequency, common mode NA
Voltage dips NA
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.

TTRF61000-6-3_V1 © 2018 Intertek
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1.1 Description of Equipment Under Test (EUT)

Product name

Rechargeable Li-ion Battery

Report No. 2312A0886SHA-001

Type/Model

U-P51200-10B

Description of EUT

None.

Rating

Nominal Voltage: DC51.2V

Rated Capacity: 200Ah

Charge Voltage: DC58.4V

Max. Charging Current:100A

Max. Discharging Current:100A
Communication mode: R$485/CAN

Brand name

EUT type

[X] Table-top
[ ] Floor standing

Sample received date

2023-10-01

Sample identification
number

Date of test

2023-10-10 to 2023-10-13

General remarks:

2312A0886SHA-001 report replaces 2310A0494SHA-001 at 2023-10-20.

After evaluation, no additional tests needed compared to original

report.
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Report No. 2312A0886SHA-001

1.2 Description of Test Facility

Name

Address

Telephone

Telefax

The test facility is
recognized, certified,
or accredited by these
organizations

Name

Address

Telephone

The test facility is
recognized, certified,
or accredited by these
organizations

TTRF61000-6-3_V1 © 2018 Intertek

Intertek Testing Services Shanghai

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

86 21 61278200

86 21 54262353

CNAS Accreditation Lab
Registration No. CNAS L0139

FCC Accredited Lab
Designation Number: CN0175

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

KSIGN(Guangdong) Testing Co., Ltd.

West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu
IndustrialPark, Minzhu, Shatou, Shajing, Bao'an District, Shenzhen,
Guangdong, People’s Republic of China

86 0755 29852678

CNAS Accreditation Lab
Registration No. CNAS L13261
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2.1 Normative references

EN IEC 61000-6-1: 2019: Electromagnetic compatibility (EMC) — General standards- Immunity for
residential, commercial and light-industrial environment.

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

EN IEC 61000-6-3: 2021: General standards — Emission standard for residential, commercial and light-
industrial environment

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

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 Band and Model S/No

DC Electronic Load ITECH IT8514C+- -

TTRF61000-6-3_V1 © 2018 Intertek Page 9 of 61
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2.4 Record of climatic conditions

Test Item Temperature Relative Humidity Pressure
(°Q) (%) (Kpa)
Mains terminal disturbance voltage 26 55 NA
EIectror’rTagnetlc radiation )5 8 53 101
disturbance
Harmonic current NA NA NA
Voltage fluctuations and flicker NA NA NA
Electrostatic discharge 24.5 45 101
Radio frequency electromagnetic 75 50 101
field

Fast transients 25.8 49 101

Surges 25.8 49 101

Radio frequency, common mode 25.8 49 101
Voltage dips NA NA NA

Power frequency magnetic field 25.5 50 101

Notes: NA =Not Applicable

TTRF61000-6-3_V1 © 2018 Intertek Page 10 of 61
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2.5 Instrument list

Radiated Emissions Measurement At Frequencies Between 30 MHz to 1GHz

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
Ultra-Broadband
1 logarithmic period Schwarzbeck VULB 9163 01230 19/02/2024
Antenna
Pre-Amplifier Schwarzbeck BBV 9745 9745#129 17/02/2024
Color Signal Generator Philips PM5418 672926 17/02/2024
4 Br;z::?zteze;‘:;’zf” R&S SFE100 141038 17/02/2024
Analog Signal Generator Agilent 8648A 3847M00445 17/02/2024
6 EMI Test Receiver R&S ESR 102525 17/02/2024
030119093795
7 Battery Test System RePower RLLC-15KT-120V 030119093790/ 19/02/2024
Conducted Differential Voltage Emissions Measurement

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Color Signal Generator Philips PM5418 672926 17/02/2024
2 LISN R&S ENV432 1326.6105.02 17/02/2024
3 EMI Test Receiver R&S ESR 102524 17/02/2024
4 Manual RF Switch JSTOYO / MSW-01/002 17/02/2024
5 ISN CAT6 Schwarzbeck CAT5 8158 227 17/02/2024

Electrostatic Discharge Immunity(ESD)

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until

1 ESD Simulator TESEQ NSG 437 1364 19/02/2024
Radiated, Radio-frequency, Electromagnetic Field Immunity (RS)

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 RF Switch JSTOYO NS 4903 1901-214 17/02/2024
2 Signal Generator Agilent N5181A MY50141283 17/02/2024
3 Power Meter Agilent E4419 GB40202778 17/02/2024
4 Power Sensor Agilent E9304A MY50390009 17/02/2024
5 Power Sensor Agilent E9300A MY41498315 17/02/2024
6 Transmit Antenna Schwarzbeck VULP 9118 E 00996 19/02/2024
7 Transmit Antenna Schwarzbeck STLP 9149 00652 19/02/2024
8 Power Amplifier Vectawave VBA1000-150 123821 17/02/2024
. . 17/02/2024

9 Dual Directional Coupler Werlatone C5597-10 118142
10 Power Amplifier Milmega AS0706-50 1085571 17/02/2024
Surge Immunity

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until

1 Test Host EMC partner IMU4000 F-S-D 106754-2085 17/02/2024
Power Frequency Magnetic Field Immunity

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Test Host EMC partner IMU4000 F-S-D 106754-2085 17/02/2024
2 Magnetic Field Coil EMC partner MF1000-1 1605 17/02/2024

EFT

TTRF61000-6-3_V1 © 2018 Intertek Page 11 of 61
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Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Test Host EMC partner IMU4000 F-S-D 106754-2085 17/02/2024
2 |Capacitive coupling Clamp| EMC partner CN-EFT1000 CN-EFT1000-1771 17/02/2024

Immunity To Conducted Disturbances, Induced By Radio-frequency Fields &

Broadband Impulse Noise Disturbances

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Power Amplifier Vectawave VBA230-80 123848 17/02/2024
2 |Dual Directional Coupler Werlatone C5086-10 118149 17/02/2024
3 |Analog Signal Generator R&S SMLO03 100813 17/02/2024
4 Power Meter Agilent E44198B GB41293710 17/02/2024
5 Power Sensor Agilent E9304A MY41490043 17/02/2024
6 Power Sensor Agilent E9300A MY41495577 17/02/2024
7 6dB Attenuator JSTOYO / / 17/02/2024
8 CDN TESEQ CDN MO016S 53427 17/02/2024
9 CDN TESEQ CDN T8S 52007 17/02/2024
2.6 Measurement Uncertainty

Expanded Uncertainty
Measurement Frequency (k=2) (2)
L. . 9kHz ~ 150kHz 3.16 dB

Conducted emission at mains ports

150kHz ~ 30MHz 3.16 dB
. - 30 MHz ~200 MHz 4.51dB
Radiated Emissions up to 1 GHz 200 MHz ~1000 MHz 5.01dB
Radiated Emissions above 1 GHz 1GHz ~ 6GHz 3.74 dB
6GHz ~ 18GHz 3.66 dB

TTRF61000-6-3_V1 © 2018 Intertek Page 12 of 61
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Test result: Pass

3.1 Limits

3.1.1 Limits at the AC mains ports

Report No. 2312A0886SHA-001

Frequency range Limits (dBuV)
(MHz) -
Quasi-peak Average
0.15~0.5 66-56* 56-46*
0.5~5 56 46
5~30 60 50

0.15MHz to 0.5MHz

Note: 1. * means the limit decreasing linearly with the logarithm of the frequency in the range

2. 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 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.
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3.2 Test setup

Report No. 2312A0886SHA-001

For table top equipment

0.1m

Rear of EUT to be flush with

Non-conductive table

Bonded to herizental

Vertical ground reference plane

For floor standing equipment
| |

ground plane 0.4 m to vertical ground
reference plane

rear of table top
E’E‘ m 08mio
el sed ® ground
WII plane
AE /
,F
4
0.8m
'// L
AMEH gt —
Current probe
)’ | L P
1SN T AMN
[ il
L} “-—\_'—'—"'f_'_'_'-

Bonded to horiyontal <
ground plane | .-

Use typical spacing

/
N |

Insulation

/

¥

W iy,

/Curre nt probe

N oA

AMN AMN

\-\

ISN

Termination

AE

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

Charging mode

L line
Test Curve:
1000 dBuv
90
» | M IEC £1000-6-3 DL powet Conduction(0P
70
Gl
50
a0
20
20
10
"o W 200
Test Data:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuY dB dBuY dBuV dB Detector
1 0.5500 36.18 10.45 46.63 73.00 -26.37 QP
2 0.5500 2547 10.45 3592 60.00 -2408 AVG
3 0.7340 4572 10.44 56.16 7300 -16.84 QFr
4 * 0.7340 3585 10.44 46.29 60.00 -13.71 AVG
5 14540 3647 10.48 46.95 73.00 -26.05 QFr
6 1.4540 2164 10.48 3212 60.00 -27.88 AVG
7 1.8140 35.46 10.49 45.95 73.00 -27.05 QP
8 1.8140 18.75 10.49 2924 60.00 -30.76 AVG
9 3.3900 3281 10.55 43.36 73.00 -2964 QFr
10 3.3900 19.58 10.55 3013 60.00 -29.87 AVG
11 44818 2765 10.60 38.25 73.00 -3475 QP
12 44818 14.15 10.60 2475 60.00 -3525 AVG

TTRF61000-6-3_V1 © 2018 Intertek Page 16 of 61



ntertek

Total Quality. Assured.
TEST REPORT

N line
Test Curve:

100.0  dBu¥

90

80

| EM IEC B1000-6-3 DC power Conduction{0 P

70
Gl
bl
40
20
20

peak

10 AV

0.150 [(HHz=) 30.000

Test Data:
Feading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.5500 36.55 10.41 46.96 7300 -26.04 QP
2 0.5500 26.84 10.41 37.25 6000 -2275 AVG
3 0.7300 4590 10.41 56.31 7300 -16.69 QP
4 * 0.7300 36.17 10.41 46.58 60.00 -1342 AVG
5 0.8220 4413 10.43 54 56 7300 -18.44 QP
6 0.8220 3430 10.43 4473 60.00 -1527 AVG
7 1.4660 34.83 10.45 45.28 73.00 -27.72 QP
8 14660 21.92 10.45 3237 60.00 -2763 AVG
9 1.8340 3540 10.45 4585 7300 -2715 QP
10 1.8340 2045 10.45 30.90 60.00 -2910 AVG
11 3.3580 33.30 10.51 43.81 73.00 -2919 QP
12 3.3580 1997 10.51 3048 60.00 -2952 AVG
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Discharging mode:

L line
Test Curve:
100.0 dBuVY
90
. | EN IEC E1000-6-3 DC|power Conduchion[BP
Fi
1]
a0 z
40
AR
20 fl'/’\/LV\'va
20
10
0.0
0. [HH=] 30.000
Test Data:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.2740 27.66 1037 38.03 79.00 -40.97 QP
2 02740 1288 1037 2325 B6.00 -42.75 AVG
3 0.7300 4544 10.41 55.85 73.00 1715 QF
4 * 0.7300 3541 10.41 4582 60.00 -14.18 AVG
5 0.8259 4320 10.43 53.63 73.00 -19.37 QFr
B 0.8259 32.865 1043 43.08 60.00 -16.92 AV
7 14219 34 68 1045 4513 73.00 -27.87 QP
8 14219 1957 10.45 30.02 60.00 -29.98 ANVG
9 1.82340 3405 10.45 44 50 73.00 -2850 QP
10 1.8340 1852 1045 28.97 60.00 -31.03 AVG
11 3.3540 3251 10.51 43.02 73.00 -2998 QP
12 3.3540 17.76 10.51 2827 6000 -31.73 AVG
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N line
Test Curve:

1000 dBuV

90

80

| EN IEC 51000-6-3 DC | power Conduction( P

70

11}

- i Wi

T
20 \ﬂJ . f _.h.f" il VJM’ - WM! ‘ peak
) / W{\/‘ / Wb- M /! \VN’% ,,,I"/ “«Lm ”’/ y

Test Data:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuY dB dBuY dBuv dB Detector
1 0.7300 4457 10.41 54 98 73.00 -18.02 QP
2 " 0.7300 34865 10.41 4506 60.00 -1494 AVG
3 0.8260 43.36 10.43 53.79 73.00 -19.21 QP
4 0.8260 3276 10.43 4319 60.00 -16.81 AVG
5 1.4020 3556 10.45 46.01 7300 -26.99 QP
6 1.4020 2278 10.45 33.23 60.00 -26.77 AVG
7 1.8700 3461 10.45 45.06 73.00 -2794 QP
8 1.8700 1759 10.45 2804 60.00 -31.968 AVG
9 3.3580 31.61 10.51 4212 73.00 -30.88 QP
10 3.3580 18.48 10.51 2899 60.00 -31.01 AVG
11 84100 24860 10.64 3524 73.00 -37.76 QP
12 84100 1154 10.64 2218 60.00 -37.82 AVG
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Test result: PASS
4.1 Limits
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 40 30
230-1000 47 37

Note:

20dB/10 decades.

1. for the measurement distance other than 3m and 10m, the limit is varied according to

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.
1-6GHz:
Frequency range Average limit in dBuV/m Peak limit in dBuV/m
(GHz) Of measurement distance 3m Of measurement distance 3m
1-3 50 70
3-6 54 74
Note:
1. for the measurement distance other than 3m and 10m, the limit is varied according to
20dB/10 decades.

4.2 Block diagram of test set up

\ ‘ | -

Antenna
\%g W“
LT

VYVVVVVVVVVY

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

Charging mode

Test Curve:
Horizontal polarization

aon  dBuMm

i

Bl

50 ENIEC B1000-6-% 3m Radiation|@F)

Marqin -6 dil
A0
¥

an :

20

1

oo

000 Bl 00 TMAz] 7] T000.0
Test Data:
MNo. Mk.  Freq Reading Level Comect Factor Measurement Limit Owver
MHz {dBuV) (dB/m) (dBuv/m) (dBuvim) (dB) Detector

1 71.8823 47 22 -19.45 2773 40.00 1227 QP
2 108.4185 50.90 -18.26 3264 40.00 -7.36 QP
3 * 1eTms 55.32 -19.81 1B 40.00 -4.449 QP
4 168.5319 4913 -20.58 2855 40.00 -11.45 QP
& 180.4588 50.30 -18.72 3058 40.00 -0.42 ar
6 192 6210 4542 -18.21 3071 40.00 -9.29 QP
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Vertical polarization

ano  dBuvdm

]

Bl

L1} ENIELC ET000-E-3 3m Hadiation] BE)

40

a0 z

e

20

m

LK1}

.70 ] il MAz] L 0000
Test data:
MNo. Mk,  Freq. Relﬂding Level Comect Factor Measurement Limit Over
MHz (dBuv) (dB/m) (dBuvim) (dBuV/m) (dB) Detector

1 30.3384 51.41 -18.26 3315 40.00 -5.85 QP
2 1 719579 54.13 -19.50 3463 40.00 -5.37 QP
3 823588 4926 -20.97 28.49 40.00 -11.51 QP
4 * 1204876 54.05 -19.90 35.05 40.00 -4.95 QP
5 143.9303 50.31 -20.97 2034 40.00 -10.66 QP
6 179.7641 4827 -19.97 28.50 40.00 -11.50 QP

Remark: 1. Correct Factor = Antenna Factor + Cable Loss (+ Amplifier, for higher than 1GHz), the value
was added to Original Receiver Reading by the software automatically.
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = Limit - Corrected Reading
4. If the PK Corrected Reading is lower than AV limit, the AV test can be elided.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10.00dBuV,
Limit = 40.00dBuV/m.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;
Corrected Reading = 10dBuV + 0.20dB/m = 10.20dBuV/m;
Margin = 40.00dBuV/m - 10.20dBuV/m = 29.80dB.
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Discharging mode

Test Curve:
Horizontal polarization
go.g  dBud/m
T
Kl
50 ENIEC B1000-6-% 3m Radiatien|@F)

Mangin -6 dl}

40

an

20

s

oo

ST (1] i [MHz) i 0.0
Test Data:
MNo. Mk.  Freq. Reading Level Cormect Factor Measurement Limit Owver
MHz {dBuv) (dBim) (dBuim) {dBuVim) (dB) Detector

1 50.0429 4247 -16.43 26.04 40.00 -13.96 QP
2 71.9581 4524 -19.50 25.74 40.00 -14.26 QP
3 108.3806 50.68 -18.26 3242 40.00 -7.58 QP
4 1199357 53.66 -19.83 3383 40.00 £.17 QP
5 * 1807755 53.65 -19.70 3395 40.00 -6.05 QP
5 2529432 53.38 -17.42 35.96 47.00 -11.04 QP
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Vertical polarization

gon  dBuv/m

L

B0

& ENIELC B1000-5-3 3m Hadati ool HE)

A0

a0

20

m

0o

30000 1] il [MHz] 1] T000.0
Test data:
MNo. Mk.  Freq. Reading Level Comect Factor Measurement Lirnit Over
MHz (dBuv) (dB/m) (dBuvm) (dBuV/m) (dB) Detector

1 * 303598 54.00 -18.26 35.74 40.00 -4.26 QP
2 1 718833 54 42 -19.51 491 40.00 -5.09 QP
3 108.4186 45.32 -18.26 28.06 40.00 -11.94 QP
4 1 1204032 55.51 -19.89 3562 40.00 -4.38 QP
5 143.5272 53.51 -20.98 3253 40.00 -7 47 QP
6 180.4589 43.14 -19.72 28.42 40.00 -11.58 QP

Remark: 1. Correct Factor = Antenna Factor + Cable Loss (+ Amplifier, for higher than 1GHz), the value
was added to Original Receiver Reading by the software automatically.
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = Limit - Corrected Reading
4. If the PK Corrected Reading is lower than AV limit, the AV test can be elided.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10.00dBuV,
Limit = 40.00dBuV/m.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;
Corrected Reading = 10dBuV + 0.20dB/m = 10.20dBuV/m;
Margin = 40.00dBuV/m - 10.20dBuV/m = 29.80dB.
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Test result: NA

5.1 Test Setup

Harmonic & flicker
test system

5.2 Test Procedure

EUT

Report No. 2312A0886SHA-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
3 2,30
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15<n< 39 0,15 '%
Even harmonics
2 1,08
4 0,43
6 0,30
8<n<40 0,23 %

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 Race harmonic current I /I, * distortion factors
% %
Iz Is I Iy I I THD PWHD

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 30

250 35 20 13 9 8 6 40 40

= 350 41 24 15 12 10 8 47 47

MOTE 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.

MNOTE 2 Linear interpolation between successive R___ values are permitted.

* I, = 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 Rees harmonic current I /T, 2 distortion factors
% %
Is Iy In Is THD PWHD
33 10,7 7,2 3.1 2 13 22
66 14 9 3 16 25
120 19 12 4 22 28
250 31 20 12 7 37 38
= 350 40 25 15 10 48 45
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 Rege values are permitted.
3 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 Rees harmonic current [ /1, 2 distortion factors
% %o
I I, I,, I, THD PIHD
33 10,7 72 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 R values are permitted.

2 I, = reference fundamental current; I = harmonic current component.

5.4 Test Result
None.
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Test result: NA

6.1 Test Setup

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 Clause A.15 of IEC61000-3-3: 2013.

6.2.3 Test protocol

The tested object operated under the operating condition specified in IEC 61000-3-3:
1994+A1:2001
The following limits apply

-- “PIt” shall not exceed 0.65.
-- “Pst” shall not exceed 1.0.
-- “dc” shall not exceed 3.3%.
-- “dmax” shall not exceed 4/6/7%*
-- “d(t)” shall not exceed 3.3% for more than 500ms.
Notes:
* means for 4% limit, without additional conditions
6% limit, switched manually or automatically more than twice per day
7% limit, switched automatically for no more than twice per day or attended
while in use.
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6.3 Test Result

None
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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 Tl;rpical position for indirect
Typical position for indirect support discharge o VCP
sisshargs to HEE Horizental coupling plane

(HCP) 1.8 m=08m

Protective conductor

/

Ground reference
plane (GRF}

on-conducting table

For floor standing equipment

Protective comductor
Typical position for Iljdirec:t discharge by VCP
direct discharge (including WVCP carier)
|

TS 01m
Typical position for indirect
/ discharge to VCP
/ é?-\’l
vCP |
Power cabl
| |I 05mx05m| || } ===
| | Signal cables

Ground reference supphy
plane (GRP)
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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 gap of the switch, button
2/4/8 Air +/- Pass Slots around the EUT

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

-
t
Uniform i T Wiring =3 m bundled
fieldarsa __| . non-inductively
‘T- ./ to 1 m overall length
Mon-conducting ! -

Wiring overall
length<1masis

Field generating
antenna
i Wiring =3 m or not
specified. lluminated length
shall be 1m

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

For floor standing equipment

Chamber wall

Shielded conneciion
through chamber wall

Uniform |

\ Shielded signal
cable

Optional anechoic material in
case of semi-anechoic chamber
to reduce floor reflactions
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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 3/10 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

NA

9.1 Severity Level and Performance Criterion

9.1.1 Test level

Report No. 2312A0886SHA-001

Open circuit output test voltage and repetition rate of the impulses

AC mains power input ports Signal ports, DC power ports
Level Voltage peak Repetition rate Voltage peak Repetition rate
(kV) (kHz) (kV) (kHz)
1 0.5 5 0.25 5
2 1 5 0.5 5
3 2 5 1 5
4 4 2.5 2 5
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 Performa

Criterion B

nce Criterion
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9.2 Test Setup

Report No. 2312A0886SHA-001

. I
o
I3
3

=05 m|\ _ =0.5m |
1,0m o
AC mains
_ Capacitive ) Supply
AC mains g coupling EUT ’
supply clamp
¥
EFT/B N R =
generator (A] ™7 0,1 mfF
A Tl
/ I'l Contact to the ground
Counii ! . ' reference plane
oupling/ " [ ) / \
decoupling . 7 ;LSUlgtr't"g EFT/B / Grounding connection according to
network (A) . Ground PP generator (B)  the manufacturers specification
reference Length to be specified in the test plan
plane
Grounding
cable

(A) location for supply line coupling

(B)

location for signal lines coupling

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.

2312A0886SHA-001

Test No. Level Polarity Line for test Pass/Fail/NA
(kV) (+/-)
1 1/2 +/- AC power ports NA
2 0.5/1 +/- Signal ports NA
3 0.5/1 +/- DC power ports NA

Observation: -
Conclusion: -
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Test result NA
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 mains power input port (line to line) NA
AC mains power input port (line to
2 0.5/1/2 +/ earth) NA
3 0.5/1 +/- DC power ports NA

Observation: -
Conclusion: -
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Test result NA

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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Report No. 2312A0886SHA-001

11.2 Block Diagram of Test Setup

RF generator
Test generator
0im=<L=03m L
- > < - T2
50 Q
T
Auxiliary I E_UT Auxiliary
equipment 1 (Equipment equipment 2
. HF under Test} P P
CDN CDN
1 2
A
7 7 7 7 7
Ground reference plane
0,1 m supports
50 mm = h > 30 mm
RF generator
Test generator
< T2
O1m_L<03m R L5 < 0.3 m where possible
50 Q 50 Q
Auxiliary - EUT Auxiliary -
equipment 1 (Equipment equipment 2
P under IESI) [ |nje[‘_‘ti0n P— P
CDN clamp CDN
1 2
i i Air & i ﬁ i
Ground reference plane
0,1 m supporis
50 mm = h = 30 mm
T termination 50 Q
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 3/10 1 k?-loz‘jA)AM AC power port NA
2 0.15~80 3/10 1 k?—loz‘jﬁAM signal ports NA
3 0.15~80 3/10 1 k?-loz‘jA)AM DC power ports NA

Observation: -
Conclusion: -
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12 Voltage dips
Test result NA
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

i 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
25 cycles at 50Hz NA -
1 70 30% 30 cycles at 60Hz NA -
2 0 100% 0.5 cycle NA -
3 0 100% 1 cycle NA -

250 cycles at 50Hz NA -
300 cycles at 60Hz NA -

4 0 100%

Note: “NA” means not applicable.

Observation: -
Conclusion: -
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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 LY

/

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 3/30 X Pass
2 3/30 Y Pass
3 3/30 Z Pass

Observation: -
Conclusion: -
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*** END OF REPORT ***
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