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Kunden-Referenz-Nr.:  
Client Reference No.: 2183285 

Auftragsdatum: 
Order date.: 

2021-08-12 

Auftraggeber: 
Client: 

Shenzhen Kixin Electronics Co.,LTD 
4th floor, No.17, Hualian Industrial Zone, Xinshi community, Dalang street, Longhua 
District, Shenzhen, 518000 Guangdong, P.R. China 

Prüfgegenstand: 
Test item: 

E-Scooter 

Bezeichnung / Typ-Nr.: 
Identification / Type No.: 

X9 

Auftrags-Inhalt: 
Order content: 

TÜV Rheinland EMC service 

Prüfgrundlage: 
Test specification: 

EN 17128:2020, Annex B 

Wareneingangsdatum: 
Date of receipt: 

2021-08-31 

 

Prüfmuster-Nr.: 
Test sample No.: 

A003121864-001 

Prüfzeitraum: 
Testing period: 

Refer to test report 

Ort der Prüfung: 
Place of testing: 

Refer to clause 1.1 

Prüflaboratorium: 
Testing laboratory: 

TÜV Rheinland (Shanghai) 
Co., Ltd.  

Prüfergebnis*: 
Test result*: 

Pass 

   

geprüft von: / tested by: Somuns Chen 
 
 
   
Datum: /  Date: 2021-09-24 
   
Stellung: / Position: Senior project engineer 

 

genehmigt von: / authorized by: Jiayi Zhou 
 
 
 
 

Datum: / Date: 2021-09-24 
   
Stellung: / Position: Senior manager 

Sonstiges / 
Other: 

Refer to clause 2.2 for more information. 

 

 

 

Zustand des Prüfgegenstandes bei Anlieferung: 
Condition of the test item at delivery: 

Prüfmuster vollständig und unbeschädigt  
Test item complete and undamaged 

* Legende: P(ass) = entspricht o.g. Prüfgrundlage(n) F(ail) = entspricht nicht o.g. Prüfgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet 
    Legend: P(ass) = passed a.m. test specifications(s) F(ail) = failed a.m. test specifications(s) N/A = not applicable N/T = not tested 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens. 

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be 
duplicated in extracts. This test report does not entitle to carry any test mark. 
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TEST SUMMARY 
5.1.1 RADIATED EMISSION 

Result: 
Passed 

6.1.1 ELECTROSTATIC DISCHARGE 
Result: 
Passed 

6.1.2 RF ELECTROMAGNETIC FIELD IMMUNITY TEST 
Result: 
Passed 
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1 Test Sites 

1.1 Test Facilities 

Laboratory: Shanghai Institute of Process Automation Instrumentation 
Address: No. 103 Caobao Road, Xuhui District, Shanghai 200233, P. R. China 

The used test equipment is in accordance with CISPR 16-1 series standards for measurement 
of radio interference. 

The performed tests have been conducted by “Shanghai Institute of Process Automation 
Instrumentation”, under supervision of TÜV Rheinland’s engineer.   

 

1.2 List of Test and Measurement Instruments 
Table 1: List of Test and Measurement Equipment 

No. Equipment Model Inventory no. Cal. due date 

1. 
3m modified semi-anechoic 
chamber 

07’*08’-4 SIPAI/T-J07001 16.09.2025 

2. Bilog antenna CBL6112B SIPAI/T-J07014 05.07.2023 
3. EMI test receiver ESR 26 SIPAI/T-J07146 18.11.2021 
4. ESD generator NSG 438 SIPAI/T-J07052 01.07.2022 
5. Signal generator SMC100A SIPAI/T-J07122 18.11.2021 

6. Power meter NRP2 SIPAI/T-J07124 12.11.2021 

7. Biconical antenna 
VHBD 9134+ 
BBFA 9136 

SIPAI/T-G07066 06.04.2022 

8. Log-periodic antenna HL046 SIPAI/T-J07129 06.04.2022 

9. Broad-band horn antenna 
SWB-BBHA 
9120E 

SIPAI/T-G07045 06.04.2022 

10. Power amplifier BSA0110-1200 SIPAI/T-J07120 30.08.2022 

11. Power amplifier 
BBA100-
B1000C800 

SIPAI/T-J07127 10.12.2022 

12. Power amplifier AS0860-150/45 SIPAI/T-J07068 10.12.2022 
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2 General Product Information 

2.1 Product Function and Intended Use 
The EUT (equipment under test) is an ordinary electric scooter for riding and similar use. For 
the further information, refer to the user’s manual. 

2.2 Ratings and System Details 
System input voltage  : DC 36 V       
Rated power : 500 W  
Cut off speed : 25 km/h     
Classes of vehicles : Class: 2    

              Identities and differences:   
For above model, the controller, motor and display information were listed as below. 

Model Technical parameter Remark 

X9 
Rated voltage: 36 V 
Rated output: 500 W 
Cut off speed: 25 km/h 

Controller:   X9 
Motor:           X9 
Display:        X9 

 

 

2.3 Independent Operation Modes 
The basic operation modes are: “On” and “Off”.   

2.4 Noise Generating and Noise Suppressing Parts 
Refer to the circuit diagram for further information.  

2.5 Submitted Documents 
Circuit diagram and rating label.  
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3 Test Set-up and Operation Modes 

3.1 Principle of Configuration Selection 
 
Emission:    The equipment under test (EUT) was configured to measure its highest possible 
emission level. The test conditions were adapted accordingly in reference to the instructions 
for use. 
Refer to the related paragraph of this report. 
 
Immunity:   The equipment under test (EUT) was configured to have its highest possible 
susceptibility against the tested phenomena. The test conditions were adapted accordingly in 
reference to the instructions for use. 
 
Refer to the related paragraph of this report. 

3.2 Physical Configuration for Testing 
Refer to the related paragraph of this report. 

3.3 Test Operation and Test Software 
Refer to the related paragraph of this report. 

3.4 Special Accessories and Auxiliary Equipment 
None.  

3.5 Countermeasures to achieve EMC Compliance 
No special measure is employed to achieve the requirement. 
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4 Conformity Decision Rule 
For all EMI tests (when included in this report), as measurement uncertainties are less than 
the values UCISPR given in CISPR 16-4-2, compliance with the limits is determined by 
comparing measurement results directly with corresponding limits without taking into 
consideration of measurement uncertainties. For all EMS tests (when included in this report), 
measurement uncertainties are not considered as well according to corresponding test 
standards. 
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5 Test Results E M I S S I O N  

5.1 Emission in the Frequency Range above 30 MHz  

5.1.1 Radiated emission 

Result:      Passed 
 

Date of testing : 2021-08-31 
Test procedure : Annex B of EN 17128:2020 
Frequency range : 30 – 1000 MHz 
Limits : Quasi-peak limits (3 m test distance, broad-band):  

30 - 75 MHz, 44 dBV/m; 75 - 400 MHz, 44 - 55 dBV/m (The 
limits increase linearly with the logarithm of the frequency); 
400 - 1000 MHz, 55 dBV/m. 

Average value limits (3 m test distance, narrow-band):  

30 - 75 MHz, 34 dBV/m; 75 - 400 MHz, 34 - 45 dBV/m (The 
limits increase linearly with the logarithm of the frequency); 
400 - 1000 MHz, 45 dBV/m. 

Kind of test site : Semi-anechoic chamber 
Operation modes : Continuous working with 75 % ± 10 % rated power 
Ambient condition : Temperature: 20 C; Relative humidity: 58 % 
Expanded 
measurement 
uncertainty (k=2) 

: 4.53 dB  

 
The radiated disturbance test was carried out in a semi-anechoic chamber. The test distance 
from the receiving antenna to the EUT is 3 m. The normalized site attenuation of the semi-
anechoic chamber is regularly calibrated to ensure the radiated disturbance test results are 
valid. During the test, the antenna was placed on the left and right sides of the EUT 
respectively and the height of the antenna was 1.8 m. The test was performed with the 
antenna both in its horizontal and vertical polarizations. 
 
The following figures and tables were those measured by an automatic measurement system. 
A preview test was firstly performed with peak detector. The final test was performed with 
quasi-peak detector and average detector at those critical frequencies during the preview 
test. In the following figures, red “×” means measurement results with quasi-peak detector 
and blue “+” means measurement results with average detector. 
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Figure 1: Spectral diagrams and measurement results, 30 – 1000 MHz, Horizontal 
polarization, Left side 

                Level [dBµV/m] 

 
 

 
Final measurement results with quasi-peak detector: 

Frequency 
(MHz) 

QuasiPeak 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

30.060000 22.3 1000.0 120.000 181.0 H 20.4 21.70 44.00 
75.600000 28.9 1000.0 120.000 181.0 H 9.4 15.20 44.10 

141.840000 28.4 1000.0 120.000 181.0 H 13.8 19.80 48.20 
142.800000 28.5 1000.0 120.000 181.0 H 13.8 19.70 48.20 
143.520000 26.8 1000.0 120.000 181.0 H 13.8 21.40 48.30 
997.440000 28.2 1000.0 120.000 181.0 H 25.3 26.80 55.00 

 
 

Final measurement results with average detector: 
Frequency 

(MHz) 
Average 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

30.060000 20.8 1000.0 120.000 181.0 H 20.4 13.20 34.00 
77.520000 23.4 1000.0 120.000 181.0 H 9.6 10.80 34.20 

141.840000 18.2 1000.0 120.000 181.0 H 13.8 20.00 38.20 
143.400000 18.7 1000.0 120.000 181.0 H 13.8 19.60 38.30 
191.340000 22.4 1000.0 120.000 181.0 H 11.3 17.70 40.20 
192.600000 22.5 1000.0 120.000 181.0 H 11.3 17.70 40.20 
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Figure 2: Spectral diagrams and measurement results, 30 – 1000 MHz, Vertical polarization, 
Left side 

                Level [dBµV/m] 

 
 

 
Final measurement results with quasi-peak detector: 

Frequency 
(MHz) 

QuasiPeak 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

52.680000 33.6 1000.0 120.000 181.0 V 8.6 10.40 44.00 
58.500000 32.4 1000.0 120.000 181.0 V 7.5 11.60 44.00 
60.840000 33.1 1000.0 120.000 181.0 V 7.6 10.90 44.00 
72.000000 35.3 1000.0 120.000 181.0 V 8.6 8.70 44.00 
73.200000 35.7 1000.0 120.000 181.0 V 8.9 8.30 44.00 
86.820000 37.4 1000.0 120.000 181.0 V 10.8 7.50 45.00 

 
 

Final measurement results with average detector: 
Frequency 

(MHz) 
Average 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

32.940000 21.6 1000.0 120.000 181.0 V 18.7 12.40 34.00 
52.320000 22.9 1000.0 120.000 181.0 V 8.7 11.10 34.00 
74.640000 29.4 1000.0 120.000 181.0 V 9.3 4.60 34.00 
87.120000 32.3 1000.0 120.000 181.0 V 10.8 2.70 35.00 
96.600000 21.1 1000.0 120.000 181.0 V 12.0 14.60 35.70 

141.420000 20.8 1000.0 120.000 181.0 V 13.8 17.30 38.20 
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Figure 3: Spectral diagrams and measurement results, 30 – 1000 MHz, Horizontal 
polarization, Right side 

                Level [dBµV/m] 

 
 

 
Final measurement results with quasi-peak detector: 

Frequency 
(MHz) 

QuasiPeak 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

30.180000 22.1 1000.0 120.000 181.0 H 20.3 21.90 44.00 
76.320000 28.2 1000.0 120.000 181.0 H 9.5 15.90 44.10 

139.800000 31.1 1000.0 120.000 181.0 H 13.9 17.00 48.10 
141.420000 34.2 1000.0 120.000 181.0 H 13.8 13.90 48.20 
142.980000 33.9 1000.0 120.000 181.0 H 13.8 14.30 48.20 
144.420000 32.0 1000.0 120.000 181.0 H 13.7 16.30 48.30 

 
 

Final measurement results with average detector: 
Frequency 

(MHz) 
Average 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

30.180000 20.6 1000.0 120.000 181.0 H 20.3 13.40 34.00 
77.580000 22.7 1000.0 120.000 181.0 H 9.6 11.60 34.20 

141.360000 23.9 1000.0 120.000 181.0 H 13.8 14.20 38.20 
143.220000 25.1 1000.0 120.000 181.0 H 13.8 13.20 38.30 
144.300000 20.8 1000.0 120.000 181.0 H 13.7 17.50 38.30 
146.040000 23.1 1000.0 120.000 181.0 H 13.6 15.30 38.40 
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Figure 4: Spectral diagrams and measurement results, 30 – 1000 MHz, Vertical polarization, 
Right side 

                 Level [dBµV/m] 

 
 

 
Final measurement results with quasi-peak detector: 

Frequency 
(MHz) 

QuasiPeak 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

52.200000 32.0 1000.0 120.000 181.0 V 8.8 12.00 44.00 
52.920000 32.4 1000.0 120.000 181.0 V 8.5 11.60 44.00 
67.560000 32.3 1000.0 120.000 181.0 V 7.8 11.70 44.00 
69.540000 33.3 1000.0 120.000 181.0 V 8.1 10.70 44.00 
74.880000 35.6 1000.0 120.000 181.0 V 9.4 8.40 44.00 
85.740000 35.9 1000.0 120.000 181.0 V 10.7 9.00 44.90 

 
 

Final measurement results with average detector: 
Frequency 

(MHz) 
Average 
(dBµV/m) 

Meas. 
Time 
(ms) 

Bandwidth 
(kHz) 

Height 
(cm) 

Polarization Corr. 
(dB) 

Margin 
(dB) 

Limit 
(dBµV/m) 

34.740000 20.5 1000.0 120.000 181.0 V 17.3 13.50 34.00 
52.920000 21.4 1000.0 120.000 181.0 V 8.5 12.60 34.00 
75.540000 28.8 1000.0 120.000 181.0 V 9.4 5.30 34.00 
85.920000 30.6 1000.0 120.000 181.0 V 10.7 4.30 34.90 

141.120000 18.1 1000.0 120.000 181.0 V 13.9 20.10 38.20 
142.560000 16.5 1000.0 120.000 181.0 V 13.8 21.70 38.20 
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6 Test Results I M M U N I T Y 
 

During the immunity tests, the EUT was operated under conditions specified by clause 3.1 
and clause 6.1.2 of this report. 
 
Performance criterion: A vehicle is deemed to fulfil the requisite immunity conditions if, 
during the tests carried out in the manner required by this clause, there are no abnormal 
changes in the speed of the vehicle's drive wheels, there are no signs of operational 
deterioration which might mislead other road users and there are no other noticeable 
phenomena which could result in a deterioration in the direct control of the vehicle.  
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6.1 Enclosure 

6.1.1 Electrostatic Discharge 

Result:      Passed 
 
During the test, the EUT was placed on 0.1 m wooden support above the ground plane. The 
minimum distance between the EUT and all other conductive structures except the ground 
plane beneath the EUT is more than 0.5 m. The size of the reference ground plane is more 
than 2 m by 2 m. 
 

A vertical coupling plane (VCP) of dimensions 0.5m x 0.5m is placed parallel to and 
positioned at a distance of 0.1 m from the EUT. 
 
Date of testing : 2021-08-31 
Test procedure : EN 61000-4-2:2009 
Test level : Annex B.8 of EN 17128:2020 

4.0 kV contact discharge;  
2.0 kV, 4.0 kV, 8.0 kV air discharge 

Polarity : Positive / Negative 
Number of discharges : 10 for contact discharge at each point; 

10 for air discharge at each point 
Performance criteria : B, temporary loss of function or degradation of 

performance which ceases after the disturbance ceases, and 
from which the equipment under test recovers its normal 
performance, without operator intervention  

Ambient condition : Temperature: 19 C; Relative humidity: 53 % 

Table 2: Electrostatic discharge immunity test results  

Position Kind of Discharge Remarks 
Display Air discharge During the test, the EUT can operate as intended. 
Cable Air discharge During the test, the EUT can operate as intended. 
Plastic Air discharge During the test, the EUT can operate as intended. 
Handle Air discharge During the test, the EUT can operate as intended. 
Button Air discharge During the test, the EUT can operate as intended. 
Lamp Air discharge During the test, the EUT can operate as intended. 
Metal face Contact discharge During the test, the EUT can operate as intended. 
VCP Contact discharge During the test, the EUT can operate as intended. 
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6.1.2 RF electromagnetic field immunity test 

Result:      Passed 
 

During the tests on the vehicle, only non-interference-generating equipment may be used. 
Under normal conditions, the vehicle was facing the antenna. The phase mid-point of all 
antennas was not less than 1.5 m above the vehicle plane. No part of the antenna radiator 
elements was less than 0.25 m from the vehicle plane. Greater homogeneity of the field 
might be obtained by placing the field generator as far as technically possible from the 
vehicle. The actual measuring distance was 2 m. The radiator elements of the field generator 
were not less than 0.5 m from any type of radio frequency absorption material and not less 
than 1.5 m from the wall of the installation in question. There was no absorption material 
between the transmitting antenna and the vehicle under test. 
The field generator shall be positioned in the median longitudinal plane of the vehicle.  The 
reference point was the point at which the field strengths were established and was defined 
as follows: a) horizontally, at least 2 m from the antenna phase mid-point; b) in the median 
longitudinal plane of the vehicle; c) at a height of (1.0 ± 0.05) m above the vehicle plane; 
and at (0.2 ± 0.2) m behind the vertical centre line of the vehicle's front wheel in the case of 
bicycles. The "substitution method" was used for the purpose of creating the field test 
conditions. During the calibration phase (before the vehicle was positioned on the test 
surface) the field strength was not less than 50% of the nominal field strength at the 
following location: for all field-generating devices, (1.0 ± 0.02) m on either side of the 
reference point on a line passing through this point, and perpendicular to the median 
longitudinal plane of the vehicle.  
During the tests, except standstill mode, the engine of the EUT turned the driving wheels at 
a constant speed predetermined. All vehicle systems were operating normally. There was no 
electrical connection between the vehicle and the test surface and no connections between 
the vehicle and the equipment, contact between the wheels and the test surface was not 
regarded as an electrical connection. 
 

Date of testing : 2021-08-31 
Basic standard : Annex B.4 of EN 17128:2020 
Test level : 30 V/m   
Frequency range : 20 – 2000 MHz  
Modulation : 80 %, 1 kHz, AM 
Frequency scan speed : Frequency step: 2 % (according to ISO 11451-1) 

Dwell time: 2 s 
Mode of the EUT : Standstill mode & 90 % of the design max. assistance 

speed. 
Performance criteria : Refer to page 13 
Ambient condition : Temperature: 20 C; Relative humidity: 58 % 

Table 3: RF electromagnetic field immunity test results   

Polarization Position Result Remarks 
Vertical Front 

side 
Pass The EUT can meet the requirements as described on 

page 13 of this report. 
 

The following figures were calibration curves of the substitution test method. 
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Figure 5: Spectral diagrams of calibration for electromagnetic radiation immunity test, 20 – 
80 MHz    
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Figure 6: Spectral diagrams of calibration for electromagnetic radiation immunity test, 80 – 
1000 MHz  
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Figure 7: Spectral diagrams of calibration for electromagnetic radiation immunity test, 1000 – 
2000 MHz  
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7 Photographs of the Test 

Photograph 1: Set-up of radiated emission measurement 

 
 

Photograph 2: Set-up of electrostatic discharge immunity test 
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Photograph 3: Set-up of RF electromagnetic field immunity test 

 
(20 – 80 MHz) 

 

  
(80 – 1000 MHz) 
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(1000 – 2000 MHz) 
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