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1. APPLICANT AND MANUFACTURER INFORMATION

-. Applicant : OCI Power Co., Ltd.
-. Address : 1st-2nd Floor, 5th Factory, 15, Jayumuyeok 2-gil, Gunsan-si, Jeollabuk-do, Republic of Korea
-. Manufacturer  : OCI Power Co., Ltd.
-. Address : 1st-2nd Floor, 5th Factory, 15, Jayumuyeok 2-gil, Gunsan-si, Jeollabuk-do, Republic of Korea
-. Factory : OCI Power Co., Ltd.
-. Address : 1st-2nd Floor, 5th Factory, 15, Jayumuyeok 2-gil, Gunsan-si, Jeollabuk-do, Republic of Korea

2. TEST SUMMARY

2.1 Test standards and results

STANDARDS RESULTS
Mains terminal disturbance voltage (> 75 kVA) Met / PASS
EN 55011: 2016 +
A1:2017 Radiated electromagnetic field (30 MHz ~ 1 GHz) Met / PASS (See Note 1)
(Group 1, Class A) Conducted Common Mode Disturbance at Telecommunication Met / PASS
Ports
EN 61000-3-2: 2014 Harmonic Current Emissions N/A (See Note 2)
EN 61000-3-3: 2013 Voltage Changes, Voltage Fluctuations and Flicker N/A (See Note 2)
Electrostatic Discharge Immunity Met Criterion A / PASS
Met Criterion A / PASS
Radiated RF E-Field
(See Note 3)
Electrical Fast Transient/Burst Immunity Met Criterion A / PASS
EN 61000-6-2: 2019 Surge Immunity Met Criterion A / PASS
Conducted Disturbance induced by RF fields Immunity Met Criterion A / PASS
Power Frequency Magnetic Field Immunity N/A (See Note 4)
Voltage Dips and Short Interruptions N/A (See Note 2)
Met Criterion A / PASS
Walkie Talkie
(See Note 5)

Note 1: The test is performed until 1 GHz, because the internal frequency of the EUT is under 108 MHz.
2: This test is not performed because the EUT’s input current is over 16 A.
3: EN 61000-4-3 test couldn’t test at the installation place. So for 80 MHz~1 GHz, it tested with current injection probe.
4: The equipment under test does not contain devices susceptible to magnetic fields, so the test was not performed.
5: It tested with wireless frequency generator (400 MHz ~ 470 MHz, 1.9 GHz, 2.4 GHz, 5.0 GHz) according to EN 61800-
3 section A3.2.2.

*: The environments encompassed by this standard are industrial, both indoor and outdoor.

Apparatus covered by this standard is intended to be connected to a power network supplied from a high or medium
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voltage transformer dedicated to the supply of an installation feeding manufacturing or similar plant, and intended to

operate in or in proximity to industrial locations, as described below.

Apparatus intended to be used in industrial locations are characterized by the existence of one or more of the following:

- a power network exists powered by a high or medium voltage power transformer dedicated for the supply of an
installation feeding manufacturing or similar plant;

- industrial, scientific and medical (ISM) apparatus;

- heavy inductive or capacitive loads are frequently switched;

- currents and associated magnetic fields are high.

2.2 Additions, deviations, exclusions from standards

No additions, deviations or exclusions have been made from standard.

2.3 Purpose of the test

To determine whether the equipment under test fulfills the EMC requirements of the standards stated in section 2.1.
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2.4 Test Facility

Laboratory Qualification

Registration No.

IECEE CBTL TL189

KOLAS KTO085

RRA KRO0013

FCC KRO0013

ISED (Innovation, Science and
KRO0013
Economic Development Canada)
TUV SUD ROKI1015C
UA 50269464
TUYV Rheinland UA 50269476 _
TUWY R hessin | geyd
UA 50269480 -

C-14617
R-20122

vear VEl
T-11842
G-10666

LS00 HYUNDAI
HKMC 596200-00 ———
N
KR PCT25650-TLO01 ’m

KOREAN REGISTER
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3. EUT (Equipment Under Test)

3.1 Identification of the EUT

-. Equipment : PV Inverter

-. Model Name : OP3000 TL-H OD
-. Brand Name : N/A

-. Serial number : N/A

-. Manufacturer : OCI Power Co., Ltd.

3.2 Additional information about the EUT
The OCI Power Co., Ltd., Model OP3000 TL-H OD (referred to as the EUT in this report) is a PV Inverter. Product

specification described herein was obtained from product data sheet or user’s manual.

CHASSIS TYPE Metal

P. C. Board name -

LIST OF EACH OSC. or CRY.
FREQ.(FREQ. >= 1 MHz)

20 MHz

OCU-4 layer, MASI1-4 layer, MASI2-4 layer, MPSI-4 layer, GFD-4 layer, GDR-2 layer,

NUMBER OF PCB LAYERS
NHMI Base-4 layer, NHMI LIF2-2 layer
Input 890 ~ 1 300 Vdc. 3472 A, 3 090 kW
ELECTRICAL RATING
Output 600 Vac, 2 887 A, 3 000 kW,50/60 Hz
DC INPUT 1, DC INPUT 2, DC INPUT 3, DC INPUT 4, AC OUTPUT, LAN,
EXTERNAL CONNECTOR

Ground

3.3 Peripheral equipment

Defined as equipment needed for correct operation of the EUT, but not considered as tested

Model Manufacturer Description Connected to
OP3000 TL-H OD OCI Power Co., Ltd. PV Inverter (EUT) -
N/A N/A DC Power Source EUT
N/A N/A Transformer EUT
N/A N/A Notebook PC EUT
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3.4 Cable Description

Ports Name Shielded Ferrite Bead Metal Shell Length (m) Connected to
AC Output N N N 5.0 Transformer
DC Input 1 N N N 5.0 DC Power Source
DC Input 2 N N N 5.0 DC Power Source
DC Input 3 N N N 5.0 DC Power Source
DC Input 4 N N N 5.0 DC Power Source

LAN N N N 10.0 Notebook PC
Ground N N N 7.0 Ground

3.5 Mode of operation during the test

-. Input power condition during the measurements was DC 960 V and Output power condition during the measurement

was AC 600 V, 60 Hz.

-. The recorded with worst result value during the test.

3.6 System Block Diagram

(EUT)

GRID GRID
DC Power Transformer
Source
960 Vdc
Ground PV Inverter Notebook
PC
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3

.7 Monitoring of the EUT

Display (Checked the voltage, current value) Notebook program (Checked the voltage, current value)
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3.8 Criterion description

Criterion

Descriptions

The apparatus 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 apparatus is used as intended. The performance level may be replaced by a permissible loss of
performance. 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 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. The performance level may be replaced by a permissible loss of performance. During
the test, degradation of performance is however allowed. 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 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.

3.9 Alternative type(s)/model(s)

-. None

4. EUT MODIFICATIONS

-. None
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5. EMISSION TESTS

5.1 MAINS TERMINAL CONTINUOUS DISTURBANCE VOLTAGE

5.1.1 Operating environment
Temperature : 26.0 °C
Relative humidity : 47.0 % R.H.

5.1.2 Test set-up
The power line conducted emission measurements were performed in a manufacturer’s location. The mains termin
al continuous disturbance was measured at main terminal only using a Voltage Probe. The probe is connected se

quentially between each line and the ground plane.

The test set-up photos are included in appendix I.

5.1.3 Measurement uncertainty

Mains terminal continuous disturbance voltage, quasi-peak detection :2.2dB

Mains terminal continuous disturbance voltage, average detection :2.2dB

Measurement uncertainty is calculated in accordance with CISPR 16-4-2. The measurement uncertainty is given with a
confidence of 95 % with the coverage factor, k= 2.

If the measured result is a little bit less than the upper limit line where a half of uncertainty range,

It can be declared that will satisfy in adaption of the confidence level smaller than 95%.

5.1.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
B - ESCI Rohde & Schwarz EMI Test Receiver 101419 Oct. 19, 2020(1Y)
W - TK9422 Schwarzbeck High Voltage Probe 152 Jun. 30, 2021(1Y)

All test equipments used are calibrated on a regular basis.
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5.1.5 Test data
(1) AC OUTPUT (AC 600 V, 60 Hz)

6DB
DC

-. Test Date : August 10, 2021
-. Resolution bandwidth : 9 kHz
-. Frequency range :0.15 MHz ~ 30 MHz
-. Tested Line :R (L1) LINE
® RBW 9 kHz
Att 30 dB PREAMP OFF
EZQZO*QB
629pP0-A3
| AR
LAY o
‘ul\;& h‘
Lo lﬂ\“‘i ;%I:jw il W{\ A‘AAWLM
o %
. M A MM
150 kHz 30 MHz

Mleasurement Res
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-. Tested Line

®

aBpv

2 av

: S (L2) LINE

Att 30 dB

RBW 9 kHz
MT 1 s
PREAMP OFF

629p0-Q3

P ey

NN NNy

. %3‘» A A

6

2

6DB

-4

-2

150 kHz
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-. Tested Line : T (L3) LINE
@ RBW 9 kHz
Att 30 dB PREAMP OFF

-62920-Q3

629pR0-A3

:(A}Aﬁ‘i ﬂ VJ“‘ 3‘3“ TDF

b "
Lso \\& — f"‘ A 1
S TR

- J\.ﬂ DC
150 kHz 30 MHz

206 kHz

Remark: DELTA (dB) = Level - limit

The emission level in above table is included the reading value, insertion loss and cable loss

Tested by: Dong-K
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(2) DC Input 1
. Test Date

. Resolution bandwidth

. Frequency range

. Tested Line

®

dBuv

2 AV

: August 10, 2021

: 9 kHz
:0.15 MHz ~ 30 MHz
: POSITIVE LINE
RBW 9 kHz
Att 40 dB PREAMP OFF
—Belk\“‘__—

Iy

100 - A

7
S
;B\

=2/

6DB

-0

150 kHz

EDIT PEAK LIST (Final Measurems
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-. Tested Line : NEGATIVE LINE
® RBW 9 kHz
Att 40 dB PREAMP OFF
=140

i [l O

2 AV
MAXH

{e] |
i

<

k?%‘

4
1l

6DB
DC

150 kHz 30 MHz

T (Final surement

Remark: DELTA (dB) = Level - limit

The emission level in above table is included the reading value, insertion loss and cable loss

Tested by: Dong-K
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(3) DC Input 2
. Test Date : August 10, 2021
. Resolution bandwidth : 9 kHz

-. Frequency range :0.15 MHz ~ 30 MHz
-. Tested Line : POSITIVE LINE
® RBW 9 kHz
Att 40 dB I‘I”I:EAMP ;F:‘
asuv g 1 MH 10 MHz
140
e L L L L]
B et At
T

MMMN -P‘“‘“
| oo v A
\M\N+

R~
=

p

—

>

2=/

-4

6DB.
DC

150 kHz

EDIT PEAK LIS

T

(Final Me

1surement
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-. Tested Line : NEGATIVE LINE
<é;> RBW 9 kHz
Att 40 dB PREAMP OFF
=140

i ] S

S
o Z%Mw@ ™ ~

M?Emgm ;
=

i
I

]
g
9

=
=
S

6DB

150 kHz 30 MHz

EDIT PEAK LIST Final Meas

170 kHz

Remark: DELTA (dB) = Level - limit

The emission level in above table is included the reading value, insertion loss and cable loss

Tested by: Dong-K
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(4) DC Input 3

-. Test Date : August 10, 2021
-. Resolution bandwidth : 9 kHz
-. Frequency range :0.15 MHz ~ 30 MHz
-. Tested Line : POSITIVE LINE
® RBW 9 kHz
Att 40 dB PREAMP OFF
14
—BGJL\~_**__
maxa Moty _rﬂlﬁ—q!__\ \§\\\\\ wE

)

=il

6DB

0.

150 kHz 30 MHz

ST (Final Measurement Results)
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-. Tested Line : NEGATIVE LINE
Att 40 dB PREAMP OFF
~=140
—Bea-s.k\§_____
:A:;: ‘w\%‘,\ _;“;;\\“\\\\\\ TDF
IN —
A
W@%«/‘l AL
SO TN

Remark: DELTA (dB) = Level - limit

The emission level in above table is included the reading value, insertion loss and cable loss

Tested by: Dong-K
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(5) DC Input 4
. Test Date

. Frequency range

. Tested Line

®

daBpv

2 AV

: August 10, 2021

. Resolution bandwidth : 9 kHz

:0.15 MHz ~ 30 MHz
: POSITIVE LINE

Att 40 dB

RBW
MT

9 kHz
1 s

PREAMP OFF

=160 1 MH 10 MH

14

BepK | ||

%%égk“ ~——_\\\‘
ANy ——— A
b"““’“m;‘”ww I

Id
=L

/|

-2

-0

150

kHz
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-. Tested Line : NEGATIVE LINE
Att 40 dB PREAMP OFF
=14

=S eevpr |

m%%i&

££| |
15

ol —
., %\"M LRAWALA
TR A

6DB

-4

-2

-0

150 kHz 30 MHz

EDIT PEAK LIST (Final Measurement Results)

Remark: DELTA (dB) = Level - limit

The emission level in above table is included the reading value, insertion loss and cable loss

Tested by: Dong-K
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5.2 CONDUCTED COMMON MODE DISTURBANCE AT TELECOMMUNICATION PORTS

5.2.1 Operating environment
Temperature : 26.0 °C
Relative humidity : 47.0 % R.H.

5.2.2 Test set-up

The EUT and all local support equipment were placed on a non-metallic support 0.1 m above a reference groun
d plane (RGP) and were put into operation according to the specified operating mode. Telecommunication line fo
r the EUT connected to associate equipment through an Impedance Stabilization Network (ISN) which has a com
mon mode termination impedance of 150 Q to the telecommunication port under test. The ground plane was elec

trically bonded to the reference ground system and all power lines were filtered from ambient.

The test set-up photos are included in appendix II.

5.2.3 Measurement uncertainty

Conducted emission, quasi-peak detection :2.7dB

Conducted emission, average detection :2.7dB

Measurement uncertainty is calculated in accordance with CISPR 16-4-2. The measurement uncertainty is given with a

confidence of 95 % with the coverage factor, k= 2.

5.2.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
B - ESCI Rohde & Schwarz EMI Test Receiver 101419 Oct. 19,2020 (1Y)
B- NTFM 8158 CATS SCHWARZBECK 8-WIRE ISN 252 Oct. 20, 2020 (1Y)

All test equipment used is calibrated on a regular basis.
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5.2.5 Test data

-. Test Date : August 10, 2021
-. Resolution bandwidth : 9 kHz
-. Frequency range : 0.15 MHz ~ 30 MHz
-. Remark : LAN Port
RBW 9 kHz
MT 1l s
Att 30 dB PREAMP OFF
dBuV 40 1 MHz 10 MHz
|
2 av :}.OS(;;Q TDF
MAXH —|
5aka-ay »
I JAVEPN

3
=

‘\,k. {
N

MWMWW | ~ ™M

--20

150 kHz 30 MHz

Tested by: Dong-K im / Manager
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5.3 RADIATED ELECTROMAGNETIC FIELD

5.3.1 Operating environment
Temperature : 26 °C
Relative humidity : 47 % R.H.

5.3.2 Test set-up

For the measurement, the ground plane was placed as close to the system as possible and the antenna distance from the
EUT was 3 m. The measurement was taken in the mode of operation generating the highest disturbance field strength from
the EUT.

For the measurement, the used antenna was a TRILOG broadband antenna and the center of the antenna height was fixed
at 2.0 m above the ground. For getting maximum disturbance field strength from the EUT, the antenna polarization was
performed in horizontal and vertical polarization.

The measurement was detected by overview sweeps in peak mode and measurements in quasi-peak mode may be made in
some particular direction.

The test set-up photos are included in appendix III.

Antenna position C

l

Antenna positionB ——p EUT <4——— Antenna position D

T

Antenna position A
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5.3.3 Measurement uncertainty

Radiated emission electric field intensity, 30 MHz ~ 1 000 MHz : 4.4 dB

Measurement uncertainty is calculated in accordance with CISPR 16-4-2. The measurement uncertainty is given with a
confidence of 95 % with the coverage factor, k= 2.

If the measured result is a little bit less than the upper limit line where a half of uncertainty range,

It can be declared that will satisfy in adaption of the confidence level smaller than 95%.

5.3.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal. (Interval)
B - ESCI Rohde & Schwarz EMI Test Receiver 101419 Oct. 19, 2020(1Y)
B - VULB9168 Schwarzbeck TRILOG Super Broadb Test Antenna 0922 Mar. 15, 2021 (2Y)

All test equipments used are calibrated on a regular basis.
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5.3.5 Test data
-. Test Date

-. Resolution bandwidth

-. Detector type

. Frequency range

: August 10, 2021

: 120 kHz

: Quasi peak

:30 MHz ~ 1 000 MHz

-. Measurement distance : 3 m
Frequency Ant. Pol. Position Total Level Limits Margin
(MHz) (H/V) (Degree) (dBpV/m) (dBpV/m) (dB)
33.36 H 0 33.34 60.00 26.65
39.48 \Y 90 34.93 60.00 25.06
49.04 \% 0 55.09 60.00 4.90
50.32 H 0 56.06 60.00 3.93
53.96 H 90 47.08 60.00 12.91
66.52 \Y 90 34.18 60.00 25.81
76.68 H 180 31.02 60.00 28.97
97.52 v 90 30.46 60.00 29.53
152.84 H 90 36.22 60.00 23.77
242.60 H 0 33.25 60.00 26.74
282.48 \% 270 34.75 60.00 25.24
363.64 v 0 36.22 60.00 23.77
455.28 )\ 270 38.95 60.00 21.04
477.60 \Y 180 39.21 60.00 20.78
589.00 H 180 42.80 60.00 17.19
599.76 H 270 43.19 60.00 16.80
699.80 H 270 49.47 60.00 10.52
770.84 \Y 270 46.58 60.00 13.41
793.24 H 180 46.74 60.00 13.25
851.88 \ 180 47.01 60.00 12.98
Remark: “H”: Horizontal, “V”’: Vertical.
Margin (dB) = Limit — Total Level (dBuV/m)
Total level (dBpuV/m) = Reading value + Antenna factor + Cable loss
4
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6. IMMUNITY TESTS

6.1 ELECTROSTATIC DISCHARGE IMMUNITY TEST

The measurement of the Immunity Against Electrostatic Discharge was performed in a manufacturer’s location.
Test Location: In situ. Date: August 10, 2021

6.1.1 Operating environment

Ambient temperature 24.1 [°C]
Relative humidity 51.2 [% R.H.]
Atmospheric pressure 1 000.5 [hPa]

6.1.2 Test set-up
The EUT was put into operation according to the specified operating mode.

The test set-up photo is included in appendix IV.

6.1.3 Measurement uncertainty
It has been demonstrated that the ESD generator meets the specified requirements in the standard with at least a 95 %

confidence.

6.1.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)

B - DITO EM TEST ESD Simulator 0404-23 Oct. 19, 2020 (1Y)

All test equipment used is calibrated on a regular basis.
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6.1.5 Test data
Test levels

Number of discharges
Polarity

The EUT Position

Contact discharge 4 kV, Air discharge 2 /4 / 8 kV
: 10 at all test point
: Positive / Negative

: Floor Standing

Required performance criterion : B

Test result

Monitoring of the EUT

: Met criterion A

: Observed 3.7 section of this report

The test points of the EUT are each location on the surface touchable by hand (see test point in next page) and VCP - 0.1

m from the four sides of the EUT.

The results of selected test points of the EUT are listed in below table.

Point Test level [+ kV] | Pass/ Fail Description
Enclosure & Screws 4 (Contact) Pass
Key hole 4 (Contact) Pass
LED 2/4/8 (Air) Pass There was no deviation from normal operation condition
Display 2/4/8 (Air) Pass during and after test.
Button 2/4/8 (Air) Pass
VCP 4 (Indirect) Pass

Tested by: Dong-K
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6.1.6 ESD Test Point Table

ESD Point Discharge voltage [+ kV] Results
(1) Enclosure & Screws 4 (Contact) Met Criterion A
(2) Key Hole 4 (Contact) Met Criterion A
(3) LED 2/4/8 (Air) Met Criterion A
(4) Display 2/4/8 (Air) Met Criterion A
(5) Button 2/4/8 (Air) Met Criterion A
VCP 4 (Indirect) Met Criterion A
3
/1\
i o i/!l ~
- - ) -_— [
| ——— e, ;

’
L
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6.2 RADIATED RF-ELECTROMAGNETIC FIELD IMMUNITY TEST

The measurement of the Inmunity Against Radiated RF-Electromagnetic Field was performed in a manufacturer’s location.
Test Location: In situ. Date: August 12, 2021

6.2.1 Operating environment

Ambient temperature 24.9 [°C]
Relative humidity 53.2[% R.H.]
Atmospheric pressure 999.9 [hPa]

6.2.2 Test set-up
The EUT was put into operation according to the specified operating mode.

The test set-up photo is included in appendix V.

6.2.3 Measurement uncertainty

The measurement uncertainty is 1.2 dB

Measurement uncertainty is calculated in accordance with UKAS Lab34. The measurement uncertainty is given with a
confidence of 95 %. The measurement uncertainty is calculated as the uncertainty of the electric field intensity detected by

the probe(s). The uncertainty calculations exclude influence of phenomena like inhomogeneity of the electric field intensity.

6.2.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
B - SSA511-OPT1IA SUNGSAN  Amplifier SSEC0001 N/A
H- F-140 FCC BULK CURRENT INJECTION PROBE 1190355 Feb. 25,2021 (1Y)
W - ATT6/75 EM TEST ATTENUATOR 1012-58 Oct. 19, 2020 (1Y)
B - CWSS00NI EM TEST CONTINUOUS WAVE GENERATOR  P1247105431  Mar. 02, 2021 (1Y)
B DC100C SUNGSAN  DIRECTIONAL COUPLER 0004 Oct. 19, 2020 (1Y)

All test equipments used are calibrated on a regular basis.
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6.2.5 Test data
Test level
Frequency range

Frequency step

Dwell time at each frequency

Coupling methods

Type of line & length

Distance of antenna — EUT

The EUT Position

Required performance criterion

Test result

Monitoring of the EUT

: 10 V/m (AM 80 %, 1 kHz sine wave)

: 80 MHz ~ 1 000 MHz (10 V/m)

1%
:3s

: AC/DC mains, Control line, Signal line— Bulk Current Injection Probe (BCIP)
: Unshielded, 5.0 m (AC Output, DC Input 1, DC Input 2, DC Input 3, DC Input 4)
Unshielded, 10.0 m (Signal line — LAN line)

Unshielded, 7.0 m (Ground)

:3m

: Floor Standing

TA

: Met criterion A

: Observed 3.7 section of this report

The results of test are listed in below table.

Freq. Range | Coupling . Test Pass/ L.
Line for test . Description
[MHz] Method level[V] Fail
80 ~ 1000 BCIP AC Output 10 Pass
80 ~ 1000 BCIP DC Input 1,2,3,4 10 Pass There was no deviation from normal
80 ~ 1000 BCIP Signal line 10 Pass | operation condition during and after test.
80 ~ 1000 BCIP Ground 10 Pass

Tested by: Dong-K
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6.3 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST

The measurement of the Immunity Fast Transient/Burst was performed in a manufacturer’s location.
Test Location: In situ. Date: August 13, 2021

6.3.1 Operating environment

Ambient temperature 24.3 [°C]
Relative humidity 53.2[% R.H.]
Atmospheric pressure 1 001.3 [hPa]

6.3.2 Test set-up
The EUT was put into operation according to the specified operating mode.

The test set-up photo is included in appendix VI.

6.3.3 Measurement uncertainty
It has been demonstrated that the burst generator meets the specified requirements in the standard with at least a 95 %

confidence.

6.3.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
- AXOSS Haefely Test AG EMC Compact Tester 179250 Oct. 15,2020 (1Y)
B - FP-EFT 32M Haefely Test AG Coupling Network 181467 Oct. 15,2020 (1Y)
CAPACITIVE COUPLING CLAMP
m- CCI EM TEST P1818215252  Mar. 24, 2021 (1Y)
INDUSTRY

All test equipments used are calibrated on a regular basis.

It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-EMC-003(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 36 of 54

Report No.: OT-218-RED-082

6.3.5 Test data

Test level : 2 kV (AC Output), 1 kV (Signal Cable/DC Input)
Burst frequency :5kHz

Polarity : Positive / Negative

Coupling time 160 s

Coupling methods : AC Output - Coupling Decoupling Network (CDN)

DC Input/Signal lines - Capacitive Coupling Clamp (CCC)

Lines for test : AC Output/DC Input of the EUT

Signal lines of the EUT
Type of line & length : Unshielded, 5.0 m (AC Output/ DC Input-1,2,3,4)
Unshielded, 10.0 m (Signal line — LAN line)

EUT-position : Floor Standing
Required performance criterion : B

Test result : Met criterion A
Monitoring of the EUT

The results of test are listed in below table.

: Observed 3.7 section of this report

. Coupling| Test level | Pass/ o
Line for test Method | [+ KV] Fail Description
L1/L2/L3/PE CDN 2 Pass
L1+L2/L2+L3/L1+L3/
CDN 2 Pass
L1+PE/L2+PE/L3+PE
AC Output
L1+L2+L3/L1+L2+PE/ There was no deviation from normal
CDN 2 Pass
L1+L3+PE/L2+L3+PE operation condition during and after test.
L1+L2+L3+PE CDN 2 Pass
DC Input P-N-PE CCC 1 Pass
Signal Line (LAN line) CCC 1 Pass
o
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6.4 SURGE IMMUNITY TEST
The measurement of the Immunity Surge Transients was performed in a manufacturer’s location.
Test Location: In situ. Date: August 13, 2021

6.4.1 Operating environment

Ambient temperature 24.3 [°C]
Relative humidity 53.2[% R.H.]
Atmospheric pressure 1 001.3 [hPa]

6.4.2 Test set-up
The EUT was put into operation according to the specified operating mode.

The test set-up photo is included in appendix VII.

6.4.3 Measurement uncertainty
It has been demonstrated that the surge generator meets the specified requirements in the standard with at least a

95 % confidence.

6.4.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
- AXOSS Haefely EMC Compact Tester 179250 Oct. 15,2020 (1Y)
B - FP-SURGE 32A Haefely THREE-PHASE COUPLING NETWORK 181710 Oct. 15,2020 (1Y)

All test equipments used are calibrated on a regular basis.
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6.4.5 Test data

Test level : 0.5, 1 kV (Differential mode), 0.5,1, 2 kV (Common mode)
Number of surge : 5 surges / polarity

Polarity : Positive / Negative

Angle :0°/90°/180°/270°

Repetition rate 160 s

Coupling methods : AC Output - Coupling Decoupling Network (CDN)
Lines for test : AC Output Power of the EUT

Type of line & length : Unshielded, 5.0 m (AC Output)

The EUT-position : Floor Standing

Required performance criterion : B

Test result : Met criterion A

Monitoring of the EUT : Observed 3.7 section of this report

The results of test are listed in below table.

. Coupling | Test level Pass/ Description
Line for test Method [+ kV] Fail
AC Output (L1+L2 / L1+L3 / L2+L3) CDN 05,1 Pass | There was no deviation from normal
operation condition during and after the
AC Output (L1+PE / L2+PE / L3+PE) CDN 0.5,1,2 Pass |
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6.5 CONDUCTED RF FIELDS IMMUNITY TEST

The measurement of the Immunity Against Conducted RF was performed in a manufacturer’s location.
Test Location: In situ. Date: August 12, 2021

6.5.1 Operating environment

Ambient temperature 24.9 [°C]
Relative humidity 53.2[% R.H.]
Atmospheric pressure 999.9 [hPa]

6.5.2 Test set-up
The EUT was put into operation according to the specified operating mode.

The test set-up photo is included in appendix VIII.

6.5.3 Measurement uncertainty
The measurement uncertainty is 1.6 dB.
Measurement uncertainty is calculated in accordance with EN 61000-4-6 Annex G. The measurement uncertainty is given

with a confidence of 95 %.

6.5.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.(Interval)
W- ATT6/75 EM TEST ATTENUATOR 1012-58 Oct. 19,2020 (1Y)
B - F-120-9A FCC BULK CURRENT INJECTION PROBE 181592 Feb. 25,2021 (1Y)
H- CWS500N1 EM TEST CONTINUOUS WAVE GENERATOR P1247105431 Mar. 02, 2021 (1Y)

All test equipments used are calibrated on a regular basis.
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6.5.5 Test data

Test level

Frequency range

Frequency step

Dwell time at each frequency

Coupling methods

Lines for test

Type of line & length

EUT-position

Required performance criterion

Test result

Monitoring of the EUT

110 V (AM 80 %, 1 kHz sine wave)

:0.15 MHz ~ 80 MHz

1%

:3s

: AC Output and DC Input - Bulk Current Injection Probe (BCIP)
Signal lines - Bulk Current Injection Probe (BCIP)

: AC Output/DC Input of the EUT

Signal lines of the EUT

: Unshielded, 5.0 m (AC Output / DC Input-1,2,3,4)
Unshielded, 10.0 m (Signal line — LAN line)
Unshielded, 7.0 m (Ground)

: Floor Standing

A

: Met criterion A

: Observed 3.7 section of this report

The results of test are listed in below table.

Line for Test clj\(/;ztpl::)l:ig Tes{t\};:vel I;Taasisl/ Description
AC Output (3 phase) BCIP 10 Pass
DC Input (+/-) BCIP 10 Pass There was no deviation from normal operation
Signal line BCIP 10 Pass condition during and after the test.
Ground BCIP 10 Pass
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6.6 WALKIE-TALKIE TEST

The measurement of the Immunity Against Walkie-talkie test were performed in a manufacturer’s location.
Test Location: Clean room. Date: August 12, 2021

6.6.1 Operating environment

Ambient temperature 24.9 [°C]
Relative humidity 53.2[% R.H.]
Atmospheric pressure 999.9 [hPa]

6.6.2 Test set-up

The walkie-talkie test was performed according to IEC 61000-4-3 with two digital cellular phones and a walkie-talkie.
They were held approx. 50 cm from the surface of the EUT. The EUT was checked on all points of its surface where radio
waves can enter.

The test set-up photos are included in appendix X.

6.6.3 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal.
W - DIR-825 D-link Wire-Wireless router F3WR1B4000324 N/A
W - DRT-880 RadioTek Digital wireless device 19090406 N/A
W - Iphone 7 plus Apple, Inc. Mobile Phone N/A N/A

All test equipments used is calibrated on a regular basis.
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6.6.4 Test data
Frequency range : 400 MHz ~ 470 MHz, 1 900 MHz, 2 400 MHz, 5 000 MHz
Operating time : More than 60 s
Coupling methods : Walkie talkie, Wire-wireless router, Mobile phone
Required performance criterion : A
Test result : Met criterion A
Monitoring of the EUT : Observed 3.7 section of this report
The results of test are listed in below table.
Field polarization Frequency Result Remarks
400 MHz ~ 470 MHz

1 900 MHz
Enclosure Pass | There was no deviation from normal operating condition.

2 400 MHz

5000 MHz

L3
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APPENDIX I - TEST SET-UP PHOTOS: (Mains Terminal Continuous Disturbance Voltage)
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APPENDIX II - TEST SET-UP PHOTOS: (Conducted Common Mode Disturbance at Telecommunication Ports)
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APPENDIX III - TEST SET-UP PHOTOS: (Radiated Electromagnetic Field)
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APPENDIX IV - TEST SET-UP PHOTO: (ESD)
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APPENDIX V - TEST SET-UP PHOTO: (RF E- FIELD)
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APPENDIX VI - TEST SET-UP PHOTO: (EFT/BURST)
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APPENDIX VII - TEST SET-UP PHOTO: (SURGE)
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APPENDIX VIII - TEST SET-UP PHOTO: (C.S)
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APPENDIX X - PHOTOGRAPHS OF THE PRODUCT
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