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1 Report Summary

1.1 Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a
complete document.

Issue Description of Change Date of Issue
1 First Issue 2024-10-09
1.2 Introduction

Any use for advertising purposes must be granted in writing. This technical report may only be quoted
in full. This report is the result of a single examination of the object in question and is not generally
applicable evaluation of the quality of other products in regular production. For further details please
see testing and certification regulation, chapter A-3.4.

The information contained in this report is intended to show verification of the EMC Qualification
Approval Testing of the requirements of the standards for the tests listed in Section 1.3.

Applicant . GD Midea Air-Conditioning Equipment Co., Ltd.

Address . Lingang Road, Beijiao, Shunde 528311 Foshan, Guangdong,
PEOPLE'S REPUBLIC OF CHINA.

Manufacturer :  GD Midea Air-Conditioning Equipment Co., Ltd.

Address . Lingang Road, Beijiao, Shunde 528311 Foshan, Guangdong,
PEOPLE'S REPUBLIC OF CHINA.

Model Number(s) . MDDO-10DEN7-QA3, MDDO1-10DEN7-QA3, MDDO2-10DEN7-

QA3, MDDOS3-10DEN7-QA3, MDDO-12DEN7-QA3, MDDO1-
12DEN7-QA3, MDDO2-12DEN7-QA3, MDDO3-12DEN7-QA3

Product Type . Air dehumidifier (Dehumidifier)
Trademark : Midea

Date of Receipt of EUT . 2024-06-15

Start of Test : 2024-06-17

Finish of Test 1 2024-09-09

Name of Engineer(s) : Tim Yue
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1.3 Brief Summary of Results
A brief summary of the tests carried out in accordance with EN IEC 55014-1, EN IEC 61000-3-2, EN
61000-3-3 and EN IEC 55014-2 is shown below.
Summary of results
Test Items Tesg.cl_:g;tﬁlag:jaétlon Requwegrli?tg:}‘grmance Result Test site
Radiated Emissions TC1/TM1 EN IEC 55014-1 N/A N/A
Enclosure Port*
_ TCLTM1 EN IEC 55014-1 Pass Site 1
Conducted emission
Disturbance Power TC1/TM1 EN IEC 55014-1 Pass Site 1
Clicks TC1/TM1 EN IEC 55014-1 Pass Site 1
Current harmonics TC1L/TM1 EN IEC 61000-3-2 Pass Site 1
emissions
Voltage fluctuations and TC1/TM1 EN 61000-3-3 Pass Site 1
flickers
Immunity To Electrostatic TC1/TM1 EN IEC 55014-2 Pass Site 1
Discharge
Enclosure Port
Immunity To Radiated TCL/TM1 EN IEC 55014-2 N/A N/A
Electromagnetic Fields
Enclosure Port**
Immunity To Electrical TC1l/TM1 EN IEC 55014-2 Pass Site 1
Fast Transient Bursts
. TC1/TM1 EN IEC 55014-2 Pass Site 1
Immunity To Surges
Immunity To Continuous TC1/TM1 EN IEC 55014-2 Pass Site 1
Conducted Interference
Immunity To Continuous TC1/TM1 EN IEC 55014-2 Pass Site 1
Voltage dips and Short
Interruption
Note:
1, Measurement taken is within the measurement uncertainty of measurement system.
2, TC = Test configuration
3. Note™”: Since the disturbance power emission from the EUT is lower than the limits of Table 7 reduced
by the values of Table 8 and their maximum clock frequency is less than 30 MHz, it is deemed to comply
in the frequency range from 300 MHz to 1 000 MHz and fulfil EMC requirement of standard EN IEC 55014-
1 without test. (EN IEC 55014-1 Clause 4.3.4.2).
4. Note™*”: For category |l apparatus, the radio frequency electromagnetic fields test is not applicable.
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1.4.1

1.4.2

Test Conditions

Environmental Conditions

The climatic conditions during the tests are within the limits specified by the manufacturer
for the operation of the EUT and the test equipment.

The climatic conditions during the tests were within the following limits:

Temperature Humidity Atmospheric pressure

15°C-35°C 30 % - 60 % 860 hPa — 1060 hPa

If explicitly required in the basic standard or applied product standard the climatic values
are recorded and documented separately in this test report.

Performance Criteria

Clause 4 of EN IEC 55014-2

Criteria

During test After test

The apparatus shall continue to operate as intended during the test. No
degradation of performance or loss of function is allowed below a performance
level specified by the manufacturer, when the apparatus is used as intended. If
the minimum performance level or the permissible performance loss is not
specified by the manufacturer, then either of these may be derived from the
product description and documentation, and from what the user may reasonable
expect from the apparatus if used as intended.

The apparatus 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 apparatus is used as intended. During the test,
degradation of performance is allowed, however no change of actual operating
state or stored data is allowed to persist after test. If the minimum performance
level or the permissible performance loss is not specified by the manufacturer,
then either of these may be derived from the product description and
documentation, and from what the user may reasonable expect from the
apparatus if used as intended.

Temporary loss of function is allowed, provided the function is self-recoverable or
can be restored by the operation of the controls, or by any operation specified in
the instruction for use.
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1.5.1

1.5.2

1.5.3

1.5.4

1.6

1.7

Product Information and general remarks

Technical Description

Ratings . 220-240V~, 50Hz, 300W,1.5A
Protection class . Class |

Test Configuration

Configuration Description
TC1 230V~, 50Hz

Modes of Operation

Mode Description

™1 Dehumidifier

General remark:

EUT is a kind of Air dehumidifier (Dehumidifier) with an optional wireless module, the dehumidifier in
this report is no wireless module.
MDDO1-12DEN7-QAS3 is same as MDDO-12DEN7-QA3 except the display board and appearance.

MDDO-10DEN7-QA3, MDDO1-10DEN7-QA3 are respectively same as the MDDO-12DEN7-QA3,
MDDO1-12DEN7-QA3 except the compressor, evaporator and condenser.

MDDO3-10DEN7-QA3 is same as MDDO-10DEN7-QA3 except the appearance of display panel;
MDDO2-10DEN7-QA3 is same as MDDO1-10DEN7-QA3 except the appearance of display panel,
MDDO3-12DEN7-QA3 is same as MDDO-12DEN7-QA3 except the appearance of display panel;
MDDO2-12DEN7-QA3 is same as MDDO1-12DEN7-QA3 except the appearance of display panel.

Added alternative fan motor for all models.

By evaluation, MDDO1-12DEN7-QA3 was select to perform full test; MDDO-12DEN7-QA3 with
alternative fan motor was select to perform test CE, DP, EFT, ESD and CS; MDDO-10DEN7-QA3
were select to perform EMI test, MDDO1-10DEN7-QA3 was select to perform test CE, DP.

Deviations from the Standard
No deviations from the applicable test standard were made during testing.
Test Location

Test Site 1:
Test Center of Guangdong Midea Air-Conditioning Equipment Co., Ltd

Address:
Midea Industrial Zone, Shunde District, Foshan, Guangdong, China
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2.1
211

Test Details

Conducted Disturbance at Mains Terminals
Test Method

The EUT was placed on a 0.8 m non-conductive table for table-top equipment and on a 0.12 m
insulated support for floor standing equipment above a ground reference plane all within a test
laboratory.

All power was connected to the EUT through an Atrtificial Mains Network (AMN). Conducted
disturbance voltage measurements on mains lines were made at the output of the AMN. The AMN was
placed 0.8m from the boundary of the EUT and bonded to the reference ground plane.

Receiver —n
C
L— LISN
Wooden Table A 80cm
Wooden Plane
EUT

A : Power Cable
B : Transformer
C : Receiver Cable
D : Shielded Room
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2.1.2

213

214

Specification Limits

EN IEC 55014-1

&

Household appliances and equipment causing similar disturbances and
regulating controls incorporating semiconductor devices

At load terminals and additional

Fr?g:gegcy At main terminals dB(uV) terminals dB(uV)
MHz Quasi-peak Average Quasi-peak Average
0.15t0 0.5 66 to 56 59 to 46 80 70
0.5to5 56 46 74 64
510 30 60 50 74 64

Remark for test data:
*Level=Reading Level + Correction Factor

**Correction Factor=Cable Loss + LISN Factor
(The Reading Level is recorded by software which is not shown in the sheet)

Test Setup

Test Location

This test was carried out in shielded room.
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1 PK
MAXH

Test Results

Model MDDO1-12DEN7-QA3
Test Mode T™M1
Test Voltage 230V~, 50Hz
Remark AC Mains, line L1
Test Date 2024-07-13
RBW 9 kHz Marker 2 [TZ2 ]
MT 1 s 29.64 dBpV
Att 10 ¢B AUTO FPREAME COFF 158.000000000 kHz
110 1 MHz Mangk@rMEz [T1 ]
49,28| aBpv
F100 S5 K PAAT VAR VAR] A s v
50
30
70
[Tl T
—50
MW\
50 ,k I
N \ /
: by / \"m'i
- N e
" /&\.wa “l'm“*l Mb{?\v v WWM
A
.f”“\.)“ﬂ\ﬂx N’\f"/ MM X
ra ¥ n_l“-"
0
150 kHz 30 MHz

EDIT PEAK LIST (Final M

Tracel: DV-QF

TraceZ: D —AW

Trace3: ===

TRACE FREQUENCTY

1 Quasi Peak 40 .
1 Quasi Peak 1.542 MH=z 38.
2  Average 522 kH=z 27 .
1 Quasi Peak 350 kH=z 39.
2  Average 334 kH=z 24 .
2  Average 4.15 MH=z 16.
2  Average 1.558 MH=z 15.
1 Quasi Peak 2.13 MH=z 24 .
2  Average 5.878 MH=z 13.
2  Average 25.314 MH=z 10.
1 Quasi Peak 5.454 MH=zZ 18.
1 Quasi Peak 25.314 MH=z 15.

LEVEL dBuv

69
58
36
31
91
45
02
94
35
36
30
38

DELTA LIMIT dB

=15,
-17.
-18.
-19.
=25,
=29,
=30,
=31,
-36.
=38,
—-41.
—-44.

30
41
63
65
44
54
98
05
64
63
69
61
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Model MDDO1-12DEN7-QA3
Test Mode ™1
Test Voltage 230V~, 50Hz
Remark AC Mains, line N
Test Date 2024-07-13
RBW 9 kH=z Marker 1 [T1 ]
MT 1 s 45,47 &SBpv
Att 10 4B AUTO PREAME OFF 382.000000000 kHz
110 1 MH= Mark@rMBEz [T2 ]
31.36| dBpv
100 PR VRUAVRURVAVAVAY) I s
o0
50
70
[Tl
=50
| Trie T

o/
b

j"\zw

T g

N

EDIT PEAK

30 MHz

Tracel:

Trace2:

Trace3:

(ol B A A R SO I ol SO AV A6 B e

TRACE
Quasi Peak
Quasi Peak
Quasi Peak
Average
Average
Average
Quasi Peak
Average
Average
Average
Quazi Peak

Quazi Peak

LIST (Final M
DV-QP
DV-AV
FREQUENC Y

41.
1.554 MHz 38.
362 kHz a0.
522 kHz 25.
218 kHz 28.
4.138 MHz 15.
2.13 MHz 25.
1.522 MHz 14.
6.222 MHz 14.
25.338 MHz 11.
6.346 MHz 19.
28.278 MHz 15.

15
68
72
98
69
79
0o
20
59
83
Ta
46

LEVEL dBuv

DELTA LIMIT dB

-14.
-17.
=-17.
—-20.
—26.
=30,
=30,
=31,
=35,
=38,
—-40.
—-44.

84
32
55
01
27
20
99
79
40
16
23
53
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Model

Test Mode
Test Voltage

Remark

Test Date

MDDO-1
T™M1
230V~ 5

2DENT7-QA3

OHz

AC Mains, line L1

2024-07-

08

RBW
MT

9 kH=z
1 =

Att 10 dB AUTO PREAMP OFF

Marker 1

[Tl

53.

1
10 dBuv

258.000000000 kH=z

110

100

1 MH=z

ank@rMBEz [TZ2
32.

]

61| dBuv

g U

KHZ

30

[TraLlys OP

£
s /i

S
cgqm
Z

0

150 kH=z

EDIT PEAK

Tracel:

TraceZ:

Trace3:

o RN NN NN

TRACE
Quasi Peak
Quasi Peak
Quasi Peak
Average
Average
Average
Average
Average
Average
Quasi Peak
Quasi Peak

Quasi Peak

LIST (Final 1
MATNS QP
MATNS AV
FREQUENCY

46.
1.338 MHz 44 .
258 kHz 45.
550 kHz 29.
330 kHz 25.
1.078 MHz 17.
4.982 MHz 11.
24.026 MHz 13.
6.342 MHz 12.
2.374 MHZ 16.
5.346 MHz 17.
29.55 MHz 16.

71
27
75
05
78
24
70
20
33
90
26
27

LEVEL dBuv

DELTA LIMIT dB
=%,
-11.
=15,
-17.
—24.
—-28.
—-34.
-36.
-37.
-39.
—-42.
—-43.

28
72
74
94
70
75
29
79
66
09
73
72

30 MHz
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Model MDDO-12DEN7-QA3
Test Mode ™1
Test Voltage 230V~, 50Hz
Remark AC Mains, line N
Test Date 2024-07-08
RBW 9 kH=z Marker 2 [T2 ]
MT 1 s 32.01 dBpv
Att 10 4B AUTO PREAME OFF 174.000000000 kHz
110 1 MHz Mank@rMEz [T1 ]
57.07| dBuv
F100 F P vRVAVAVAUAVA VY] WRRS s
=50
a0
70
[ TRLlNs OF
%:L\IS A 3
WA
|
—— I~
=]
0
150 kHz 30 MHz

Tracel:

Trace2:

Trace3:

LB e S U O U TR S R U R S I S i o

TRACE
Quasi Peak
Quasi Peak
Quasi Peak
Average
Average
Average
Average
Average
Average
Quasi Feak
Quasi Feak

Cuasi Feak

FREQUENCY

46.
1.338 MH=z 44.
242 kHz 44.
550 kH=z 28.
314 kH=z 26.
1.05 MH=z 16.
2.306 MH=z
24.026 MH=z 13.
6.682 MH=z 11.
2.41 MHz 16.
29.886 MH=z 17.
6.714 MH=z 17.

(Final

9.

LEVEL <dBpv

60
40
91
49
72
86
98
34
88
71
52
0o

DELTA LIMIT dB

=8,
-11.
-17.
=-17.
—-24.
-29.
-36.
-36.
=385
=39,
-42.
-42.

39
59
10
50
30
13
01
66
11
28
47
9%
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Model MDDO1-10DEN7-QA3
Test Mode ™1
Test Voltage 230V~, 50Hz
Remark AC Mains, line L1
Test Date 2024-08-13
RBW 9 kH=z Marker 1 [T1 ]
MT 1 s 52.09 dBuv
Att 10 dB AUTC PREAMP CFF 370.000000000 kHz
110 1 MHz Mank@r-MBEz [T2 ]
33.85| dBuv
-100 IR RV ARRNAVRVAVRY] VRN s A
30
30
70
[TraLls P
ﬁlw
‘%\ A
10 Mﬂn 1 N
2
320
[\
2 JNllf\v \“f V V\UYAM“‘)V‘ w“’\’\**"anﬂ:
N A
A A/ Af M-
"V A VARV
0
150 kHz 30 MHz

EDIT PEAK LIST

Tracel:

Trace2:

Trace3:
TRACE

[NV B AN R S0 R S B N i e

Quasi
Quasi
Quasi
Quasi

Quasi

Peak
Peak
Peak
Peak
Peak

Average

Quasi

Peak

Average

Average

Average

Average

Average

398
406
370
758
526
150
214

kHz
kHz
kHz
kHz
kHz
kHz
kHz

3.882 MH=z

970

kHz

4.366 MH=z

766

kH=z

(Final @

FREQUENCY

42.29
41.88
41.42
42.03
37.61
26.72
45.75
31.84
20.22
19.55
19.89
16.11

LEVEL dBuv

DELTA LIMIT dB

=15,
-1l6.
-1l6.
-1l6.
-18.
-19.
=20,
=23,
=25,
-26.
-26.
=29,

76
01
31
46
38
27
25
32
77
04
10
88
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Model MDDO1-10DEN7-QA3
Test Mode T™M1
Test Voltage 230V~, 50Hz
Remark AC Mains, line N
Test Date 2024-08-13
RBW 9 kH=z Marker 2 [T2 ]
MT 1 s 33.67 dBpv
Att 10 4B AUTC PREAMP OFF 186.000000000 kHz
110 1 MHz Mank@r-MAz [T1 ]
50.33| dBpv
100 NN 11 PRPRUAVAVAVRUAVEY] VRN R A
L 20
=N
L7 0
[TraLls OF
;SJ;:;\IS_AV
|
0
B "
i \l! il / \M ﬂ/\
20 J)\r\n A A H\Jﬂ \J&L} e mkw““wwt\ |
A AL
U o
a
150 kHz 30 MHz

Tracel:

Tracez:

Trace3:

R I N N N S e e

TRACE
Quasi Peak
Quasi Peak
Quasi Peak
Average
Quasi Peak
Quasi Peak
Quasi Peak
Average
Average
Average
Average

Average

MAINS QF
MATINS AWV

366
358
526
350
150
326
186
970

FREQUENCTY

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz

3.882 MH=z
3.398 MH=z
4.37 MHz

LEVEL dBpV
42.43
42.13
41.60
28.43
40.98
45.49
38.13
31.34
20.27
20.11
19.09
19.02

DELTA LIMIT dB

=15,
-16.
=-17.
=-17.
=-17.
—-20.
-z1.
=25,
=25,
=25,
—26.
—26.

57
45
16
56
57
50
42
33
72
89
S50
57
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Model MDDO-10DEN7-QAS3
Test Mode TM1
Test Voltage 230V~, 50Hz
Remark AC Mains, line L1
Test Date 2024-07-19
REW 9 kH=z Marker 2 [T2 ]
MT 1 s 29.31 dBpvV
Att 10 dB AUTO PREAMP OFF 150.000000000 kHz
110 1 MHz Mank@rMAz [T1 ]
50.10| dBpv
F100 NN SLT PRLUAUAVAVRUAVA VAR VA o=
50
-5 0
=70
TP

2

A

L. ] T;%\*uj( AR AR P ﬁ%\" " AW
" ”\NW G\ TR /s‘\
10 e "\-w,y" ™~

EDIT PEAK
Tracel: DV-QP
TraceZ: DV-AV
Trace3: ===
TRACE FREQUENCY

1 CQuasi Peak

2 Awverage 454 kHz

1 Quasi Pesak 498 kH=z

Z Average 4.822 MHz

2  Average 1.118 MH=

2 Average 238 kH=z

1l Quasi FPeak 4.8860 MHZ

2 Awverage 5.342 MH=z

2 Awverage 25.162 MH=Z

1 CQuasi Pesak 1.058 MH=z

1 Quasi Pesak 5.838 MH=z

1 gQuasi Pesak 24.61 MH=z

LEVEL dBpV
45.83
26.16
31.64
20.89
17.50
25.49
25.92
19.48
15.84
20.72
24.16
20.00

DELTAR LIMIT dB

-19.32
-15.57
-24.38
-25.10
-28.50
-28.52
-30.07
-30.51
-34.15
-35.27
=35.83
-39.899
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Model MDDO-10DEN7-QA3
Test Mode T™M1
Test Voltage 230V~, 50Hz
Remark AC Mains, line N
Test Date 2024-07-19
REW 9 kH=z Marker 2 [T2 ]
MT 1 s 31.44 dBpv
Att 10 dB AUTO PREAMP OFF 166.000000000 kHz
110 1 MH=z Mak&rMEz [T1 ]
51.70| dBpv
100

Thq. Uiy KH=

{
=
=

EDIT FEAEK LIST

(Final Mz

surement E

30 MHz

Tracel:
TraceZ:
Trace3:
TRACE
1 gQuasi Pesak
2 Average
2  Average
1l Quasi FPeak
2  Awverage
2 Awverage
2 Awverage
1 CQuasi Pesak
1 gQuasi Pesak
1 Quasi Peak
2 Average
1l Quasi FPeak

DV-QP
DV-AV

FREQUENCTY

502 kH=z

4.

838 MH=

518 kH=z
326 kH=z

1L
5
4.
L
1

106 MHZ
322 MH=z
354 MH=z
258 MHz
518 MH=z

24.01 MH=z
25.838 MHz

LEVEL dBpv
47.18
26.10
20.49
27.64
21.94
16.85
19.95
25.32
25.28
20.05
12.98
15.13

DELTAZ LIMIT 4B

-17.87
-19.89
-25.50
=28.35
-28.67
-29.14
-30.04
—-30.67
-34.71
-35.594
-37.01
-44.86
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2.2 Discontinuous disturbances

2.21 Test Method

All power was connected to the EUT through an Artificial Mains Network (AMN). Conducted
disturbance voltage measurements on mains lines were made at the output of the AMN. An initial
measurement was made in an observation period of 120 minutes, or the time to register 40 clicks. The
clicks obtained was compared against the corresponding click limit Lq for the required 4 individual
frequencies. The test was repeated in similar period as the initial measurement. The number of clicks
during the second measurement should not exceed a quarter of that measured during the initial

measurement.
A
Receiver = I
C
L— LISN
Wooden Table A 80cm

A Wooden Plane

EUT

A : Power Cable
B : Transformer
C : Receiver Cable
D : Shielded Room
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2.2.2

223

224

Specification Limits

&

Frequency Range Discontinuous disturbances limits (dBuV)
(MHz) N<0.2 0.2=<N<30
0.15 110dBuvV 66dBuV + 20 log (30/N)
0.5 100dBpvV 56dBuV + 20 log (30/N)
14 100dBuvV 56dBuV + 20 log (30/N)
30 104dBpv 60dBuV + 20 log (30/N)
Note: N refers to click rate

Test Setup

Test Location

This test was carried out in shielded room.
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225 Test Results
Model MDDO1-12DEN7-QA3
Test mode T™M1
Test voltage 230VAC, 50Hz
Test specification AC mains
Test date 2024-07-13
Frequency 150kHz 500kHz 1.4MHz 30MHz
Limit value (L)(dB/uV) 66 56 56 60
Amount of clicks > L short: 5 short: 19 short: 15 short: 12
long: O long: 0 long: O long: 1
Registration ">2 in 2sec"? N N N N
DIA Continuous (sec) cont: 0.00 cont: 0.00 cont: 0.00 cont: 0.00
Only if "cont" > 0:
Conform with exceptions 4.2.3?
Total amount of clicks > L n=>5 n=19 n=15 n=13
(short + long)
Switching operations: s=0
Observation time T = 120 min 00 sec
Click Rate (N = n/T) N = 0.04 N =0.16 N=0.13 N=0.11
New limit: Lq = L + 20 log 30/N | - - - 108.71
(maximum L + 44) - - - 104.00
Amount of clicks > Lqg - - - 0
Observation time T =120 min 00 sec
% > Lq (max 25%) - | - | - 3

Apparatus Passes (subject to exceptions)

Click rate not > 5

Run time limit reached
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Model
Test mode
Test voltage

MDDO-10DEN7
T™M1
230VAC, 50Hz

-QA3

Test specification AC mains
Test date 2024-07-19
Frequency 150kHz 500kHz 1.4MHz 30MHz
Limit value (L)(dB/uV) 66 56 56 60
Amount of clicks > L short: 2 short: 9 short: 5 short: 2
long: 0 long: 0 long: 0 long: O
Registration ">2 in 2sec"? N N N N
DIA Continuous (sec) cont: 0.00 cont: 0.00 cont: 0.00 cont: 0.00
Only if "cont" > 0:
Conform with exceptions 4.2.3?
Total amount of clicks > L n=2 n=9 n=5 n=2
(short + long)
Switching operations: s=0
Observation time T =120 min 00 sec
N = 0.02 N =0.08 N =0.04 N =0.02

Click Rate (N = n/T)

New limit: Lg =L + 20 log 30/N

(maximum L + 44)

Amount of clicks > Lq

Observation time T =-- min -- sec

% > Lg ( max 25%)

Apparatus Passes (subject to exceptions)

Click rate not > 5 and no long click

Run time limit reached
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2.3 Magnetic field induced current
231 Test Method

The magnetic component shall be measured by means of a loop antenna. The equipment shall be
placed in the center of the antenna.

The induced current in the loop antenna is measured by means of a current probe and the CISPR
measuring receiver. By means of a coaxial switch, the three field directions can be measured in
sequence.

@2 m (3x)

(equipment
under tast)

Coaxial
switch \
Pl ——" — TTTTTTTTY grmemmme—peee o
———my
b
[
Measuring Iy,/
equipmeant - £
- =
& P
” fﬂ"
f’_ - Base and table: non-metallic ra
e e e e T o
B et ettt T o
e —me—=IIIoIIIzEoz=C £
----- IEC FaSA0

F: fermite absorber
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2.3.2 Specification Limits

Magnetic field induced current limits

Limits dB(pA)

Frequency range Horizontal component Vertical component
Quasi-peak Quasi-peak
9kHz to 70kHz 88 106
70kHz to 150kHz 88 to 58 106 to 76
150kHz to 30MHz 58 to 22 76 to 40

Remark:

Level=Reading Level + Correction Factor
Correction Factor=Loop Antenna Factor + Cable Loss
(The Reading Level is recorded by software which is not shown in the sheet)

233 Test Setup
N/A

2.34 Test Location

This test was carried out in conducted emission shielded room.

2.3.5 Test Results

N/A
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2.4 Disturbance power

241 Test Method

The associated equipment under test was placed on a 0.8 m non-conductive table for table-top
equipment and on a 0.12 m insulated support for floor standing equipment and at least 0.8m from other
metallic objects and from any person. The lead to be measured shall be stretched in a straight
horizontal line for a length sufficient to accommodate the absorbing clamp. At each test frequency, the
absorbing clamp shall be moved along the lead until the maximum value is found.

A
—.
Wooden Track
BOcm
Receiver
A
Cable
D |
C
Wooden table
A - Power Cable
B : Transformer EUT
C : Absorhing Clamp
D : Shielded Room
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24.2 Specification Limits

Disturbance power limits for frequency range 30MHz to 300MHz

Frequency Household and similar appliances dB(pW)
range
MHz Quasi-peak Average
30 to 300 45 to 55 35to 45

Margin when performing disturbance power measurement in the frequency range 30MHz to

300MHz
Frequency Household and similar appliances dB(pW)
range
MHz Quasi-peak | Average
Increasing linearly with the frequency from
200 to 300 0to 10 dB | -

Remark for test data:

*Level=Reading Level + Correction Factor

**Correction Factor=Cable Loss + Clamp Factor

(The Reading Level is recorded by software which is not shown in the sheet)

243 Test Setup

24.4 Test Location

This test was carried out in shielded room.
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245

dBpW

1 PK
MAXH

Test Results

Model MDDO1-12DEN7-QA3
Test Mode T™1
Test Voltage 230V~, 50Hz
Remark AC Mains
Test Date 2024-07-13
RBW 120 kHz Marker 2 [Tz |
MT 1 s 23.90 dBpW
Att 10 dB AUTO FREAMEP OFF 40.680000000 MHz
100 80 MHz 120 MHz 160 MHz 200 MHz |M22ReMHz [[T1290 MH=z
3z2.43| dBpwW
o0 145 ao0on IE
S0
70
60
. — —qsf_:
_40 — —'—_—'—-—_'_-—'—
| pobimp—t— | 1
[ -0 MJK‘PH —~
Y L S x W:“U‘t«uw Mﬂ)\mn AL
20 i
[~ LS NPTV T
[~ \‘WW YTV PR YW (YO
10
o]
30 MH=z 300 MH=

Table of the final measurement values

Tracel:

TraceZ:

Trace3:
TRACE

I R R S N I S N

EDIT PERK LIST (Final M

Average

Average

Average

Quasi
Quasi
Quasi
Quasi
Quasi

Quasi

Peak
Peak
Peak
Peak
Feak
Feak

POWER-QP
POWER-AV

FREQUENCTY

40.68 MH=z
143.4 MH=z
102.32 MH=z
S93.56 MH=z
110.08 MH=z=
9¢6.76 MH=z
109.32 MH=z
107.68 MH=z

LEVEL dBpW

20.
15,
18.
25.
24.
24.
24.
24.
24.

14
76
46
37
58
83
33
72
07

DELTA LIMIT dB

-17.1%6
-15.62
—-20.73
—-22.30
—-22.786
-23.13
-23.13
-23.21
—-23.80
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dBpW

1 PK
MAXH

Model MDDO-12DEN7-QAS3
Test Mode TM1
Test Voltage 230V~, 50Hz
Remark AC Mains
Test Date 2024-07-08
RBW 120 kHz Marker 2 [Tz ]
MT 1 s 21.32 dBpw
att 10 dB AUTC PREAMFE CFF 33.320000000 MH=Z
106 80 MH=z 120 MH=z 1le0 MH=z 200 MH= MEdReMOE [|T1280 MHz
29.a60| dBpW
50 Q0000 TIEL
—50
70
50
[ IS
T |
| _‘—'__"—..

B R
AE1E

1 IRIN
3

300 MH=z

Table of the final measurement values

EDIT
Tracel:
TraceZ:
Trace3:
TRACE
2 Average
2 Average
1 CQuasi Peak
1l CQuasi Peak

FPEAE LIST (Final Measuremsnt Results)

POWER-QP

POWER-AW

FREQUENCY LEVEL dBpW DELTA LIMIT

20.21 -14.91

S0.12 MHZ 21.02 -16.20

57.12 MHZ 23.66 -23.81

53.32 MH=Z 22.57 -24.76

4B
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Model . MDDO1-10DEN7-QA3
Test Mode . TM1
Test Voltage : 230V~, 50Hz
Remark . AC Mains
Test Date . 2024-08-13
® REBW 120 kHz Marker 2 [T2 ]
MT 1 s 20.11 dBpW
Att 10 4dB AUTCO PREAMP OFF 154 .840000000 MHZ
depw |5 80 MHz 120 MHz 160 MHz 200 MHz |M24ReMHr [T1280 MHz
30.61| dBpw
o0 | conoon T
1 PK
MAXH
30
2 2v]
A H I I
o0
L
e
__,__,__.—-——'——'—'__'_ M
[ B B

iy
Wy

NN EEE
;
;EH

2

qﬁwAN
APUPU AUV SRR\ AP s SOIIVR PRV

30 MHz 300 MH=z

Table of the final measurement values
EDIT PEAE LIST (Final Measurement Resul

Tracel: FOWER—QP
TraceZ: POWEER_ AV
Trace3: ===
TRACE FREQUENCY LEVEL JdBpW DELTA LIMIT 4B
2 Rverage 16.37 -18.64
2 Rverage 15,98 —23.62
1 guaszi Peak 103.36 MH=Z 23.54 -24.16
1 guaszi Peak 113.36 MH=Z 22.90 -z25.18

Page 27 of 70



Report Number:64.711.24.00149.01

dBpW

1 PK
MAXH

Model MDDO1-10DEN7-QA3
Test Mode ™1
Test Voltage 230V~, 50Hz
Remark AC Mains
Test Date 2024-07-19
REW 120 kHz Marker =2 [TZ ]
MT 1 = 25.71 oBpW
Att 10 dB AUTQ PREAMP OFF 50.160000000 MH=z
100 80 MHz 120 MH=z 160 MHz 200 MHz |M24ReMHE [[T12§0 MHz
31.11| &BpW
50 = [aNaNaNanal LE
=50
=70
=G0
[ ., — —qzﬂ’_’_:
10 —— —
_Pe%ﬂrp'ﬂ———;
_BOM‘WN m
4 } t
M +
Hj\ru\hMFAA“ LtLAﬂJM}WJUb”‘AﬂA¢LMw&IMVJJ#Q\ﬂwNﬁAUﬁhﬂ#VULWLJWLW4J”~\*”AAﬁV
10
0]
30 MH= 300 MH=Z

Table of the final measurement values
EDIT PEAK LIST (Final Me

irement Res

1ul

Tr
Tr
Tr

I R S N

acel: POWER-QP
acez: FPOWER-AY
acel: -——=
TRACE FREQUENCY
Average 90.16 MH=z
Average 173.6 MH=Z
Quasi Peak 55.12 MH=z
Quasi Peak 166.64 MH=

LEVEL cBpwW

21.
18.
23.
18.

06
79
19
78

DELTA LIMIT dB
-1l¢.186

-z
-2
-3

1.52
4.21
1.27
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2.5

2.51

Radiated Disturbance (30MHz to 6000MHz)
Test Method

The EUT was set up in a semi-anechoic chamber on a remotely controlled turntable and placed on a
non-conductive. Guidance on how to arrange the EUT during the measurements can be found in
5.3.4.3.

Table-top EUT shall be placed at (0,8 + 0,05) m above the reference plane of the test site

selected for measurement.

Floor standing EUT shall be placed at (0,12 + 0,04) m above the reference plane of the test

site selected for measurement.

Where the EUT comprises multiple parts, these shall be arranged to minimise, as far as it is
reasonably practical, the test volume. A minimum distance of 0,1 m shall be maintained

between these parts.

A prescan of the EUT emissions profile was made while varying the antenna-to-EUT azimuth and
antenna-to-EUT polarization using a peak detector; measurements were taken at a 3m distance. Using
the prescan list of the highest emissions detected, their bearing and associated antenna polarization,
the EUT was then formally measured using a Quasi-Peak detector. The readings were maximized by
adjusting the antenna height, polarization and turntable azimuth, in accordance with the specification.

LAAAAAAAAAAAAAAAAAALL

3m

receiving antenna

EUT

im to 4m

80cm
turn table

To Receiver

A h J
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2.5.2

253

254

2.5.5

Specification Limits

Test Limits

Frequency Distance QP
(MH2z) (m) (dBuV/m)
30 - 230 3 40
230 - 1000 3 47
Frequency Distance Average Peak
(GH2) (m) (dBuv/m) (dBuv/m)
1-3 3 50 70
3-6 3 54 74

Remark :

Level=Reading Level + Correction Factor

Correction Factor=Antenna Factor + Cable Loss

(The Reading Level is recorded by software which is not shown in the sheet)

Test Setup
N/A

Test Location

This test was carried out in 3m SAC Test Location.

Test Results

N/A
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2.6 Harmonic current emission

2.6.1 Test Method

Harmonic current test should be conducted with the user's operation control or automatic programs set
to the mode expected to produce the maximum total harmonic current under normal operating
conditions.

Specific test conditions for the measurement of harmonic currents associated with some types of
equipment are given in test equipment list.

Lab 2
Computer
\ Power Analyzer
1 r Power
mpedance Network
cable EUT
| J
AC Power Source

2.6.2 Specification Limits

Limits for class A Equipment
Harmonic order n Maximum permissible harmonic current 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(15/n)

Even harmonics

2 1.08
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Limits for class A Equipment

4 0.43
6 0.30
n <40 0.23(8/n)

2.6.3 Test Setup

2.6.4 Test Location

This test was carried out in Harmonic Flicker Test area.

2.6.5 Test Results
Results for Configuration and Mode: TC1/TM1

Performance assessment of the EUT made during this test: Pass

Detailed results are shown below:

Model . MDDO1-12DEN7-QA3
Test date ;. 2024-07-13

Page 32 of 70



Report Number:64.711.24.00149.01 @

Harmonics — Class-A per IEC 61000-3-2:2018/AMD1:2020(Run time) incl. inter-

harmonics
Test category: Class-A (European limits) Test Margin: 100
Start time: 17:31:37 End time: 17:34:20
Test duration (min): 2.5 Data file name: CTSMXL_H-000433.cts_data
Comment: Comment
Customer: Customer information
Test Result; Pass Source qualification: Normal

Current & voltage waveforms

\ a
N
N\
\
\

N
2, \ /
;0 7\\\ / /
=, \\ 7
2_2 B \\.7/

/

/

L] 1002
// =

Harmonics and Class A limit line European Limits

3.5

20 I

2.5 I

7.0 IA

=15 |

= - N

33 E A~

L . ]

4 8 12 16 20 24 28 32 30 40

Harmonic #
Test result: Pass  Worst harmonics H2-6.5% of 150% limit, H2-9.7% of 100% limit.
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Current Test Result Summary (Run time)

Test category: Class-A (European limits)
Start time: 17:31:37

End time: 17:34:20

Test Margin: 100

Test duration (min): 2.5 Data file name: CTSMXL_H-000433.cts_data

Comment: Comment
Customer: Customer information

Test Result; Pass Source qualification: Normal
THC(A): 0.160 I-THD(%): 12.3 POHC(A): 0.009
Highest parameter values during test:
V_RMS (Volts): 229.900 Frequency(Hz):
|_Peak (Amps): 2.246 I_RMS (Amps):

I_Fund (Amps): 1.302
Power (Watts): 216.0

Harm# Harms(avg) 100%Limit %of Limit

2 0.104 1.080 9.7

3 0.112 2.300 4.9

4 0.023 0.430 5.3

5 0.029 1.140 2.5

6 0.011 0.300 3.8

7 0.011 0.770 1.4

8 0.005 0.230 N/A

9 0.009 0.400 2.4
10 0.003 0.184 N/A
11 0.012 0.330 3.5
12 0.003 0.153 N/A
13 0.009 0.210 4.1
14 0.002 0.131 N/A
15 0.007 0.150 N/A
16 0.002 0.115 N/A
17 0.006 0.132 N/A
18 0.002 0.102 N/A
19 0.006 0.118 N/A
20 0.001 0.092 N/A
21 0.005 0.107 N/A
22 0.001 0.084 N/A
23 0.004 0.098 N/A
24 0.001 0.077 N/A
25 0.004 0.090 N/A
26 0.001 0.071 N/A
27 0.003 0.083 N/A
28 0.001 0.066 N/A
29 0.002 0.078 N/A
30 0.001 0.061 N/A
31 0.002 0.073 N/A
32 0.001 0.058 N/A
33 0.001 0.068 N/A
34 0.001 0.054 N/A
35 0.001 0.064 N/A
36 0.001 0.051 N/A
37 0.001 0.061 N/A
38 0.001 0.048 N/A
39 0.001 0.058 N/A
40 0.001 0.046 N/A

Crest Factor:
Power Factor:

POHC Limit(A): 0.251

50.00
1.317
1.709
0.722

Harms(max) 150%Limit

0.106
0.114
0.024
0.029
0.012
0.012
0.005
0.010
0.005
0.012
0.003
0.009
0.003
0.007
0.002
0.007
0.002

1.620
3.450
0.645
1.710
0.450
1.155
0.345
0.600
0.276
0.495
0.230
0.315
0.197
0.225
0.173
0.198
0.153
0.178
0.138
0.161
0.125
0.147
0.115
0.135
0.107
0.125
0.099
0.116
0.092
0.109
0.086
0.102
0.081
0.096
0.077
0.091
0.073
0.087
0.069

%of Limit

NERSRPNPOWOD
AN ooo~N~NWOU

N
[e¢]

T I I N AN AN
>>PP>P>PP>>PPP>>PPD>P PP PP D 0>

N/A

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Page 34 of 70



Report Number:64.711.24.00149.01 @

Model . MDDO-10DEN7-QA3
Test date : 2024-07-19
Harmonics — Class-A per IEC 61000-3-2:2018/AMD1:2020(Run time) incl. inter-
harmonics

Test category: Class-A (European limits) Test Margin: 100
Start time: 20:44:44 End time: 20:47:26
Test duration (min): 2.5 Data file name: CTSMXL_H-000809.cts_data
Comment: Comment
Customer: Customer information
Test Result: Pass Source qualification: Normal
Current & voltage waveforms

2

AN /\\ [ S nE
SN [/ |\ -

Current (Amps
[
/
N
\
/
N\
\
170 1)

- — A\ i
-2 \ 7 7 200
_3 B \ / \ / | _300
NS NS
Harmonics and Class A limit line European Limits
3.5 -
30 I
=5 -
20|
w0 =
=, |
51.0 E I fA\ A
= — N
3 E A
L ] |
4 8 12 16 20 24 28 32 36 40

Harmonic #
Test result: Pass  Worst harmonics H2-5.5% of 150% limit, H2-7.9% of 100% limit.
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Current Test Result Summary (Run time)

Test category: Class-A (European limits)
Start time: 20:44:44

End time: 20:47:26

Test Margin: 100

Test duration (min): 2.5 Data file name: CTSMXL_H-000809.cts_data

Comment: Comment
Customer: Customer information

Test Result; Pass Source qualification: Normal
THC(A): 0.137 I-THD(%): 12.3 POHC(A): 0.009
Highest parameter values during test:
V_RMS (Volts): 229.896 Frequency(Hz):
|_Peak (Amps): 1.849 I_RMS (Amps):

I_Fund (Amps): 1.115
Power (Watts): 198.7

Harm# Harms(avg) 100%Limit %of Limit

2 0.085 1.080 7.9

3 0.097 2.300 4.2

4 0.019 0.430 4.4

5 0.029 1.140 2.5

6 0.010 0.300 3.2

7 0.014 0.770 1.8

8 0.004 0.230 N/A

9 0.012 0.400 3.0
10 0.002 0.184 N/A
11 0.008 0.330 2.6
12 0.002 0.153 N/A
13 0.008 0.210 3.6
14 0.002 0.131 N/A
15 0.007 0.150 4.8
16 0.001 0.115 N/A
17 0.007 0.132 N/A
18 0.001 0.102 N/A
19 0.006 0.118 N/A
20 0.001 0.092 N/A
21 0.005 0.107 N/A
22 0.001 0.084 N/A
23 0.004 0.098 N/A
24 0.001 0.077 N/A
25 0.004 0.090 N/A
26 0.001 0.071 N/A
27 0.003 0.083 N/A
28 0.001 0.066 N/A
29 0.002 0.078 N/A
30 0.001 0.061 N/A
31 0.002 0.073 N/A
32 0.001 0.058 N/A
33 0.001 0.068 N/A
34 0.001 0.054 N/A
35 0.001 0.064 N/A
36 0.001 0.051 N/A
37 0.001 0.061 N/A
38 0.001 0.048 N/A
39 0.001 0.058 N/A
40 0.001 0.046 N/A

Crest Factor:
Power Factor:

POHC Limit(A): 0.251

50.00
1.130
1.647
0.772

Harms(max) 150%Limit

0.090

1.620
3.450
0.645
1.710
0.450
1.155
0.345
0.600
0.276
0.495
0.230
0.315
0.197
0.225
0.173
0.198
0.153
0.178
0.138
0.161
0.125
0.147
0.115
0.135
0.107
0.125
0.099
0.116
0.092
0.109
0.086
0.102
0.081
0.096
0.077
0.091
0.073
0.087
0.069

%of Limit

o
o

NERENERNP®WN
oOPOPRIDWWNRF O

N <

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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2.7
271

Flicker
Test Method

&

Flicker test should be conducted with the user's operation controls or automatic programs set to the
mode expected to produce the most unfavourable sequence of voltage change, using only those
combinations of controls and programmes which are mentioned by the manufacturer in the instruction

manual, or are otherwise likely to be used.

Lab 2

EUT

Computer
Power Analyzer
Power
Impedance Network
cable
L
ACPower Source
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2.7.2

2.7.3

Specification Limits

The value of Pst shall not be greater than 1.0

The value of Plt shall not be greater than 0.65

Tmax, the accumulated time value of d(t) with a deviation exceeding 3.3% during a single voltage
change at the EUT terminals, shall not exceed 500ms

The maximum relative steady-state voltage change, dc, shall not exceed 3.3%

The maximum relative voltage change dmax, shall not exceed

a) 4% without additional conditions

b) 6% for equipment which is:
- Switched manually, or

- Switched automatically more frequently than twice per day, and also has either a delayed start, or
manual restart, after a power supply interruption

c) 7% for equipment which is:
- Attended whilst in use, or

- Switched on automatically, or is intended to be switched on manually, no more than twice per day,
and also has either a delayed restart or manual restart, after a power supply interruption

Test Setup
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274

2.7.5

Standard

Test Location

This test was carried out in Harmonic Flicker Test area.

Test Results

Results for Configuration and Mode: TC1/TM1

Performance assessment of the EUT made during this test: Pass

Detailed results are shown below:

Model
Test date

used:

Short time (Pst):

Observation time:

Flickermeter:

Flicker Impedance:

MDDO1-12DEN7-QA3
2024-07-13

EN/IEC 61000-3-3 Ed.3 Flicker

10 min

120 min (12 Flicker measurements)

230V / 50Hz according IEC 61000-4-15 Ed.2
Zref (IEC 60725)

Maximum Flicker results

EUT values Limit Result
Pst 0.323 1.00 PASS
Plt 0.317 0.65 PASS
dc [%] 0.239 3.30 PASS
dmax [%] 2.170 6.00 PASS
Tmax [s] 0.000 0.50 PASS
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Model
Test date

Standard used:
Short time (Pst):
Observation time:
Flickermeter:

Flicker Impedance:

MDDO-10DEN7-QA3
2024-07-19

EN/IEC 61000-3-3 Ed.3 Flicker

10 min

120 min (12 Flicker measurements)

230V / 50Hz according IEC 61000-4-15 Ed.2
Zref (IEC 60725)

Maximum Flicker results

EUT values Limit Result
Pst 0.302 1.00 PASS
Plt 0.298 0.65 PASS
dc [%)] 0.239 3.30 PASS
dmax [%)] 2.149 6.00 PASS
Tmax [s] 0.000 0.50 PASS
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2.8
2.81

2.8.2

Electrostatic discharge immunity test
Test Method

The equipment under test including associated cabling was configured on but insulated from, using a
0.5mm isolator, a horizontal coupling plane fitted to the top of a 0.8m non-conductive table for table-top
equipment; and on a 0.1m insulated support for floor standing equipment; above a ground reference
plane all within a test laboratory.

Using the air discharge method for non-metallic parts, contact discharge method for metallic parts with
both vertical and horizontal couple plane discharge methods for the sides of the equipment under test,
the required electrostatic discharge voltage levels in both voltage polarities were applied at the detailed
pulse repartition rate.

During this testing any anomalies in the equipment under tests performance was recorded.

vCP Lab 1
[+ 10cm—> EUT Insulator HCP
Wooden Table
5]
%R] Reference Ground
Specification Limits
Required Test Levels
Discharge Level (kV) Number of
. Performance
. discharges per oo
Discharge type . . : Criteria
Positive Negative location
(each polarity)
Air — Direct 8 8 10 B
Contact — Direct 4 4 10 B
Contact — Indirect 4 4 10 B
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2.8.3 Test Setup and Teat point

X: Contact Discharge, O: Air iscage

s -
O_ i -
o0 f

Test point
2.8.4 Test Location

This test was carried out in ESD room.

2.8.5 Test Results

Results for Configuration and Mode: TC1/TM1
Performance assessment of the EUT made during this test: Pass
Detailed results are shown below.

Test date: 2024-07-08, 2024-07-16
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Results: Met Performance Criteria

Test Point Discharge 2kvV akvVv 6kV 8kv 15kV

+ - + - + - + - + -
HCP Contact N/A | NJA | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A
VCP Contact N/A | N/A A A N/A | N/A | N/A | N/A | N/A | N/A

Each conductive
location touchable Contact N/A | N/A A A N/A | N/A | N/A | N/A | N/A | N/A
by hand

Each
nonconductive
location touchable
by hand

N/A Not Appliance
Remark: No observable change.

Air N/A | NJA | N/A | NJA | NNA | NA | A A N/A | N/A
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2.9

291

Electrical fast transient /burst immunity test
Test Method

The equipment under test including associated cabling was configured on but insulated from, using a
0.1 m isolator, a horizontal coupling plane fitted to the top of a 0.8 m non-conductive table for table-top
equipment; and on a 0.1 m insulated support for floor standing equipment; above a ground reference
plane all within a test laboratory.

Using a CDN for power ports, capacitive coupling clamp for signal and control ports and a 33nF
coupling capacitor for earth ports, the required fast transient burst voltage levels in both voltage
polarities were applied at the detailed pulse repartition rate and duration of test.

During this testing any anomalies in the equipment under tests performance was recorded.

. Mains Power Suppl
Power Cable
Ground Plane I

e
EFT/Burst
Generator

Wooden Table
EUT mmm Cable
100cm
Lab 2 Wooden Plane
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2.9.2

293

294

Specification Limits

Required Test Levels

Input and output a.c. power ports

power ports

Line Under Level (KV) Repetition Test Coupling | Performance
Test Rate (kHz) Duration Method Criteria
Input and 2 min per
output a.c. +1.0 5 kHz ; Direct B
polarity

specification.

For extra low voltage a.c. ports and output a.c. ports, this testing is only applicable to
ports interfacing with
cables whose total length may exceed 3 m according to the manufacturer's functional

Required Test Levels ports for signal and control lines

Line Under Level (KV) Repetition Test Coupling | Performance
Test Rate (kHz) Duration Method Criteria
ignal 2 mi .
Signal and +0.5 5 kHz MINPEM birect/Clamp | B
control lines polarity

Applicable only to ports interfacing with cables whose total length can exceed 3m
according to the manufacturer’s function specification.

Test Setup

Test Location

This test was carried out in EMS Test Location.
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2.9.5

Test Results

Results for Configuration and Mode: TC1/TM1

Performance assessment of the EUT made during this test: Pass
Detailed results are shown below.

Test date: 2024-07-08, 2024-07-13

Tabulated Results for Fast Transient Burst Immunity

. Test Level | Repetition Test Coupling
Line under test (V/m) Rate Duration Method Result
Power line +1.0kV 5 kHz 2 min CDN A

Remark: No observable change.
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2.10 Immunity to conducted disturbances, induced by radio-frequency fields

2.10.1 Test Method

The equipment under test was configured, on but insulated from, using a 0.1 m isolator, a horizontal
coupling plane fitted to the top of a 0.1 m non-conductive table for table-top equipment, above a ground
reference plane all within a test laboratory.

All associated cabling was configured, on but insulated from, using a 50 mm isolator, the same
horizontal coupling plane as the equipment under test.

Using CDNs, EM Clamps or current clamps as appropriate, the power ports and applicable signal and
control ports were subjected to the required, pre calibrated RF injected signal strength, modulated as
described, swept over the frequency range of test.

During this testing any anomalies in the equipment under tests performance was recorded.

#mmm DD

A A
| |
RF- Generator — Signal Cable D B
30cm
Lab 1
EUT
C
A : Power Cable
B : Ground Plane
C : Wooden Plane
D

: EM Clamp
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2.10.2

2.10.3

2104

Specification Limits

Required Test Levels
Input and output a.c. power ports

Line Under Frequency Level . SFep Dwell
Test Range (V/m) Modulation Size () Perfo_rmgnce
(MHz) (%) Criteria
Input and AM (80 %,1
output a.c. | 0.15 to 230 3 kHz, sine 1 3 A
power ports wave)

For extra low voltage a.c ports and output a.c. ports, this testing is only applicable to
ports interfacing with cables whose total length may exceed 3 m according to the

manufacturer's functional specification.

Required Test Levels

Ports for signal lines and control lines

Line Under Frequency Level . SFep Dwell
Test Range (V/m) Modulation Size () Performance
(MHz) (%) Criteria
. AM (80 %,1
Signaland | g 1515030 1 kHz, sine 1 3 A
control port
wave)

Applicable only to ports interfacing with cables whose total length may exceed 3m
according to the manufacturer’s function specification.

Test Setup

Test Location

This test was carried out in EMS Test Location.
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2.10.5

Test Results

Results for Configuration and Mode: TC1/TM1

Performance assessment of the EUT made during this test: Pass

Detailed results are shown below.

Test date: 2024-07-08, 2024-07-13

Tabulated Results for Injected current

Line and sensitive

frequency under Test Ste Dwell Coupling Modulati Result
q y Level P Time Method odufation esu
test
Power line 3V 1% 3s CDN 1kHz, 80% A

Remark: No observable change.
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2.11 Radiated, radio-frequency, electromagnetic field immunity test

2111 Test Method

&

The equipment under test including associated cabling was configured, on a 0.8 m non-conductive
table for table-top equipment and on a 0.12 m insulated support for floor standing equipment; with a
pre-calibrated semi anechoic chamber.

All four side of the equipment under test were subjected to the required RF field strength, modulated as
described, swept over the frequency range of test with the antenna positioned in both horizontal and

vertical polarizations.

During this testing any anomalies in the equipment under tests performance was recorded.

radEting antenna

1t 3m

211.2  Specification Limits

absorber

AAMAAAA

EUT

VWWWWWYWWWWWYWWWY

[3dcm

Required Test Levels

Performance
Freq“?&%yzsange Level (v/m) | Modulation | Step Size (%) | Dwell (s) Criteria
0,
80 to 6000 3 AM (80 %1 1 1 A
kHz, sine wave)

Note 1. EUT powered at one of the Nominal input voltages and frequencies

2113  Test Setup

N/A

211.4 Test Location

This test was carried out in RS Test Location.
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211.5

2.12
2.12.1

Test Results

Results for Configuration and Mode: N/A

Performance assessment of the EUT made during this test; N/A
Detailed results are shown below.

Test date: N/A

Tabulated Results for RF Electromagnetic Field 80 - 6000 MHz
Side of the .
. Antenna . Measuring
equipment o Test Level Dwell Time . Results
polarization distance

under test

All sides Horizontal 3V/m 1s 3m N/A
All sides Vertical 3Vim ls 3m N/A

Surge immunity test
Test Method

The equipment under test including associated cabling was configured, on a 0.8 m non-conductive
table for table-top equipment and on a 0.1 m insulated support for floor standing equipment above a
ground reference plane all within a test laboratory.

Using CDNs for power ports and appropriate coupling methods for applicable signal and control ports,
the required number of surges was applied for each surge voltage level using both positive and
negative surge voltage polarities. Surges were applied at the power line frequency phase angles and
repartition rates detailed.

During this testing any anomalies in the equipment under tests performance was recorded.
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e L U HUWET S LIDIDHY

Power Cable

Surge Simulator

Wooden Table

EUT o CADE
100cm
Lab 2 Wooden Plane

212.2  Specification Limits

Characteristics Test Levels Performance
Criteria
Wave-shape data 1.2/50 ps
Test levels line to line with 2Q impedance + 1.0 kV B
line to earth with 12Q impedance +2.0 kV

Note in addition to the specified test level, all lower levels as detailed in IEC 61000-4-5
should also be satisfied.
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2123

2124

2.12.5

Test Setup

Test Location

This test was carried out in EMS Test Location.

Test Results

Results for Configuration and Mode: TC1/TM1

Performance assessment of the EUT made during this test: Pass

Detailed results are shown below.

Test date: 2024-07-13

Tabulated Results for Surge Immunity (Power Ports)
. . , Phase No of | Repetition

Line Name Coupling Level Polarity Angle Pulses Rate Result

Power line Live to Neutral 1.0kvV Negative 0,90,180, 5 60 sec A
270 deg

Power line Live to Neutral 1.0kV Positive 0,90,180, 5 60 sec A
270 deg

Power line Live to Earth 2.0kV Negative 0.90,180, 5 60 sec A
270 deg

Power line Live to Earth 2.0kv Positive 0,90,180, 5 60 sec A
270 deg

Power line Neutral to Earth 2.0kV Negative 0,90,180, 5 60 sec A
270 deg

Power line Neutral to Earth 2.0kv Positive 0.90,180, 5 60 sec A
270 deg

Remark: No observable change.
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2.13 Voltage dips, short interruptions and voltage variations immunity tests

2.13.1 Test Method

The equipment under test including associated cabling was configured, on a 0.8 m non-conductive
table for table-top equipment and on a 0.1 m insulated support for floor standing equipment above a
ground reference plane all within a test laboratory.

Using a programmable power supply the equipment under test was subjected to the detailed supply
voltage dips and interruptions. The required supply phase synchronization and test repetition rate,
detailed, was controlled by the programmable power supply.

During this testing any anomalies in the equipment under tests performance was recorded.

it = R |
Power Cable
Dips simulator wooden fable
=P ower Cabl
EUT 100cm
Wooden Plane
I
X
Lab 2
213.2  Specification Limits
Voltage Dips
Voltage Dips [Test level Duration Performance
in % UT in % UT Criteria
50Hz 60Hz
100 0 Y cycle Y cycle C
100 0 0 cycles 0 cycles C
100 0 250 cycles 300 cycles C
60 40 10 cycles 12 cycles C
30 70 25 cycles 30 cycles C
UT is the rated voltage of the Equipment Under Test
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213.3 Test Setup

213.4 Test Location
This test was carried out in EMS Test Location.
213.5 Test Results
Results for Configuration and Mode: TC1/TM1
Performance assessment of the EUT made during this test: Pass
Detailed results are shown below.

Test date: 2024-07-13

Tabulated Results for Voltage Dip and Short Interruption
Linieir:der Vnom I?r ZZLZTC%’ Test Level Duration Result
Power line 230 Vv~ 50 Hz 0% of Vhom Y cycle B
Power line 230 V~ 50 Hz 40% of Vnhom 10 cycles
Power line 230 V~ 50 Hz 70% of Vnom 25 cycles A

Remark: “B” During the test, the EUT stopped and restarted automatic after testing.
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&

3 Test Equipment Information
3.1 General Test Equipment Used
Test Site 1:
Conducted Emission Test
DESCRIPTION MANUFACTURE | MODEL NO. | SERIAL NO. CAL CAL. DUE
R INTERV DATE
AL
(YEAR)
EMI Test Receiver | Rohde & Schwarz ESCI 101380 1 2025-01-15
LISN Rohde & Schwarz NNLK8121 8121-636 1 2025-01-15
Pulse limiter Rohde & Schwarz ESH3-Z2 101903 1 2025-01-15
Passg’ggg'tage Rohde & Schwarz | ESH3-Z3 100610 1 2024-11-01
Disturbance Power Test
DESCRIPTION MANUFACTURE | MODEL NO. | SERIAL NO. CAL CAL. DUE
R INTERV DATE
AL
(YEAR)
EMI Test Receiver | Rohde & Schwarz ESCI 101380 1 2025-01-15
Absorbing Clamp Rohde & Schwarz MDS-21 100959 1 2024-08-17
: G185841CD
RF switcher EVERFINE RF-A41 1361113 1 2024-11-01
Discontinuous Emission Test
DESCRIPTION MANUFACTURE | MODEL NO. | SERIAL NO. CAL CAL. DUE
R INTERV DATE
AL
(YEAR)
LISN AFJ NNLK8121 8121-636 1 2025-01-15
Click Analysis AFJ AFJDDA55 | 14041605036 1 2025-06-18
AFJ Click
Meter
Testing Software AFJ Software N/A N/A N/A
CMS
version 4.19
Harmonic Test / Flicker Test
DESCRIPTION MANUFACTUR | MODEL NO. SERIAL NO. CAL CAL. DUE
ER INTERV DATE
AL
(YEAR)
. P1342125054
Harmonic and DPA503N/AI
Flicker test system EM TEST F503N32.1 /P1413i13294 1 2025-04-30
AC Power source EM TEST ACS503N30 | P1421134515 1 2025-01-10
dpa.control
Testing Software EM TEST version N/A N/A N/A
5.4.11.0
NSG1007-60- | 1605A03180/
AC power source TESEQ 400 1611502896 1 2024-11-02
Harmonic and ISAAzzllgg 1607A00622
Flicker Analyzer TESEQ 1606A03019
System CCN 1000-3- | 50602950
Yy 75 1 2025-03-08
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AMETEK
Programmabl
e Power CTS
MXL2
V2.26.0
Testing Softw, TESE (<T6A) NIA N/A NIA
esting Software Q AMETEK
Programmabl
e Power CTS
MXH2
V2.24.0 (>
16A)
Electrostatic Discharge Test(ESD area)
DESCRIPTION MANUFACTURE | MODEL NO. SERIAL NO. CAL CAL. DUE
R INTER DATE
VAL
(YEAR)
ESD Simulator Teseq NSG437 1084 1 2025-07-14
System
Electrical Fast Transients Test(EMS area)
DESCRIPTION MANUFACTURE | MODEL NO. | SERIAL NO. CAL CAL. DUE
R INTER DATE
VAL
(YEAR)
Burst Generator TESEQ NSGEiOT“OA' P2139256704 | 1 2024-11-02
CDN TESEQ CDNC?,SO243A- P2130254756 1 2024-11-02
EM clamp EM test CClI P1827221598 1 2024-10-06
IEC.CONTR
Testing Software EM test OI.‘ N/A N/A N/A
version
10.1.3
Surges Test(EMS area)
DESCRIPTION MANUFACTURE | MODEL NO. | SERIAL NO. CAL CAL. DUE
R INTER DATE
VAL
(YEAR)
Burst Generator TESEQ NSG 3060 1833 1 2025-01-10
CDN TESEQ CDN 3063 2206 1 2025-01-10
. Version
Testing Software TESEQ 002.35 N/A N/A N/A
Conducted Immunity Test(EMS area)
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL CAL. DUE
INTERV DATE
AL
(YEAR)
RF-Generator EM test NSG-4070 63293 1 2024-08-23
CDN EM test CDN M3-32 1315117315 1 2024-10-06
Shanghai WDTS100-
Attenuator Huaxiang 6DB-2.5G-C 16120201 1 2024-10-06
NSG 4070
. Control
Testing Software EM test Version'1.3.1 N/A N/A N/A
.2

Page 57 of 70



Report Number:64.711.24.00149.01

Variation of power frequency Test(EMS area)

&

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL CAL. DUE
INTERV DATE
AL
(YEAR)
Vo'tig‘;ghﬁ test Teseq NSG2200-3 | 1607A01980 1 2025-03-08
AC source Cl TSGC2-33 | SN20155.1 1 2025-03-13
Testing Software Teseq Win 510200 ver N/A N/A
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4 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Site 1:
System Measurement Uncertainty
Test Items Extended Uncertainty
Uncertainty for Conducted Emission 150kHz-30MHz 2.74dBuv, k=2
Uncertainty for Power Clamp test 3.16 dBpW, k=2
Uncertainty for Harmonic test 5.88%, k=2
Uncertainty for Flicker test 0.272%, k=2
Uncertainty for ESD test The immunity measurement system
Uncertainty for EFT test uncertainty is within standard
Uncertainty for Surges test requirement and is based on a standard
Uncertainty for Voltage Dips, Voltage Variations and Short | uncertainty multiplied by a coverage
Interruptions Test factor k=2, providing a level of
confidence of approximately 95%.

Remark:

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to IEC Guide
115: 2023, clause 4.3.3.
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5 Photographs

Details of: MDDO1-12DEN7-QA3

Details of: MDDO1-12DEN7-QA3
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Details of: MDDO1-12DEN7-QA3

Details of: MDDO1-12DEN7-QA3
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Details of:

MDDO1-12DEN7-QA3
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Details of:

MDDO1-12DEN7-QA3
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Details of: MDDO-12DEN7-QA3

Details of: MDDO-12DEN7-QA3
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Details of: MDDO-12DEN7-QA3

Details of: MDDO-12DEN7-QA3
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Details of: MDDO-12DEN7-QA3

Details of: MDDO-12DEN7-QA3
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Details of: MDDO-12DEN7-QA3

Details of: MDDO-12DEN7-QA3
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Details of: Fan motor

Details of: Alternative fan motor
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Details of: MDDO-10DEN7-QA3

Details of: MDDO-10DEN7-QA3
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Details of: MDDO-10DEN7-QA3
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Details of: MDDO-10DEN7-QA3

Page 69 of 70




Report Number:64.711.24.00149.01

Details of: MDDO1-10DEN7-QA3
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Details of: MDDO1-10DEN7-QA3
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