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TEST REPORT
IEC 61727: 2004
Photovoltaic (PV) systems - Characteristics of the utility interface
IEC 62116: 2014
Test procedure of islanding prevention measures for utility-interconnected
photovoltaic inverters
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Guangdong, China
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AdAress ... : 4-5F,Building13A, Taihua Wutong Industrial Park ,Gushu Development

Zone ,Hangcheng Street,Baoan, Shenzhen, China PR

Test specification:

Standard .........cooeviiiiiii : |[EC 61727: 2004
IEC 62116: 2014
Test procedure ........cccoceevvveennnenn, : IEC report
Non-standard test method............;. N/A
Test Report Form No.................. 1 IEC61727A
IEC62116A
Test Report Form(s) Originator ..... . EMTEK
Master TRF ......ccoovvviiiiiiiieee, . Dated 2013-06
Test item description ................. . Solar Hybrid Inverter
Trade Mark.........ccoooeveiiiiiinieinns : ' SRNE
Manufacturer..........cccoovvevvieennnen, : SRNE Solar Co.,Ltd
AdAress ....o.ovviiiiiiiiiieeee : 4-5F,Building13A, Taihua Wutong Industrial Park ,Gushu Development
Zone ,Hangcheng Street,Baoan, Shenzhen, China PR
Model/Type reference .................. . HESP4860S100-H
Firmware Version .............c.......... 1 V2.85
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Possible test case verdicts:

- test case does not apply to the test object................  N(/A. Not applicable)

- test object does meet the requirement ..................... P (Pass)

- test object does not meet the requirement ............... F (Fail)

LTS (1 2 o P

Date of receipt of test item...................ceeeveeenenen. . September 20, 2024

Date (s) of performance of tests............................... s August 26, 2024 to September 20, 2024

General remarks:

"(see Attachment #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.

List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments to this report.

Throughout this report a (1 comma / X point is used as the decimal separator.

The IEC61727 does not provide any limits of accuracy for the utility wltage and frequency measurement of

the PV-system. Therefore the values for tolerances given in the grid-connected inverter regulations of
the Metropolitan Electricity Authority (MEA 2015).

General product information:

In the inverter or grid-connected mode, the DC wltage of the energy storage battery and the DC wltage of
the solar panel are boosted to a stable DC wltage through the DC-DC module, and then the DC wltage is
converted to AC wltage through the DC-AC module. The input and output of each module have the EMC
filtering function, and the AC output wltage is conwerted to a set of relays to supply power to the load. Or
through three groups of relays for redundant switching to achieve the grid-connected function, this redundant
design can ensure the reverse control of the machine under abnormal conditions; When the mains and solar
panels charge the battery, the input and output are filtered by EMC, and the mains end is controlled by three
sets of redundant relays. The AC woltage is converted to DC wltage by AC-DC module to charge and store
energy for the battery. Meanwhile, the solar photowltaic panel converts DC woltage to DC wltage by DC-DC
module to charge and store energy for the battery. The reverse control integrated machine realizes the
conwersion and utilization of energy through the joint work of DC-DC, DC-AC and AC-DC functional modules.

- . o 1 M- |
| H T , ™ i :

Block diagram
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The electrical parameters are shown in Table 1:

PV INPUT:

Max. DC input power

4500W/4500W

Absolute max. woltage

500Vvd.c./500Vd.c.

MPPT wltage range

120Vd.c.-450Vd.c.

Max. input current

16Ad.c./16Ad.c.

Isc PV 27Ad.c./27Ad.c.
AC INPUT:

Nominal woltage L/N/PE 230Va.c.
Rated/Max. current 40Aa.c.
Nominal frequency 50/60Hz
Rated/Max. apparent power 9200VA
Nominal power 9200W

Power factor

0.8 leading to 0.8 lagging

AC OUTPUT:

Nominal woltage

L/N/PE 230Va.c.

Rated/Max. current 26Aa.c.
Nominal frequency 50/60Hz
Rated/Max. apparent power 6000VA
Nominal power 6000W

AC output power factor

0.8 leading to 0.8 lagging

Efficiency

Maximum conwersion efficiency 97.5%
European efficiency 97%
Protect

General parameters

Dimensions (WxHxD) 556*345*182mm
Weight (including hanger) 22.1kg
Self-consumption at night < 100W
Range of working temperature -25~+60

Cooling method

Heat sink + intelligent fan cooling

Communication

RS485 / CAN / USB / Dry contact
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Copy of marking plate:

-

\

Solar Hybrid Inverter )
Model Name HESP4RE0S100:H
Ingress probeciion iP&R
Operating Temparature Range 28-B0°GC(=45°C deraling)
Inverier lopology Hon-isolated
Owervolisge category HIAC) , I{DC)
Protective class |
Max Paraliel B
PW INPUT:

Max. DC input power 480004 B00W
Absolube max. woltage S00%d.c /B00Vd.c
MPFPT volage range 120 d.c.-450Wd.c
Max. inpuf current T8Ad. o/ 1BAd.C
Iso Py 2TAd. ci2TAd.c
AG INPUT:
Nominal valtage LIN/PE 230Va.c
Rated/Mak. current 40MAa.c
Mominal fraguencoy SoUEiHz
Rated/Max. apparent pawer S2O0NA
Mominal povwer 2200w
Pawer factor 0.8 leading fo 0.8 lagging
AC OUTPUT:
Mominal valtage LiN/PE 230Va.c
Fated/Max. current 2iEha.c
Mominal fraguencoy SOUEDHZ
Rated/Max. appanant pawer BOO0WA
Mominal power G000
AL ocutput power factor 0.8 lzading to 0.8 lagging
Battery:
Battery type Li-ion/Lead-acid
Battery woltage range 400d.c. -0V d.c
Max. chargeidischarge current 1004d o /138Ad.C
SN:
&G RoHS ¥
-famn  COMPLIANT —
Manufacturer:SRNE Solar Co.,Ltd
Address:4-5, Bullding 13A Talhua Wutong Industrial
Park Gushu Development Zone, Hangcheng Street,
Bacan 516102 Shenzhen, Guangdong Province
FEOFLE'S REFUBLIC OF CHINA
WARNING FIRE HAZARD:
SUITABLE FOR MOUNTING ON CONCRETE
OR OTHER NON-COMBUSTIBLE SURFACE ONLY
CAUTION:THE DC AND AC BREAKER MUST
HAVE BEEN TURMED OFF BEFORE SERVICING
MADE IN CHINA

S

(Thailand MEA)

Interface protection settings with deviations according the On-grid PV inverter regulations of the
Metropolitan Electricity Authority (MEA)

Parameter Max. clearance time* Trip setting

Ower wltage (level 2) 0.05s 230V +135% (280V)**
Over wltage (level 1) 2.0s 230V +110% (253V)
Under woltage (level 1) 2.0s 230V -15% (195.5V)
Under woltage (level 2) 0.1s 230V -49.5% (114V)**
Ower frequency 0.1s 52Hz
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Under frequency 0.1s | 47Hz
Reconnection time At least 120s
Permanent DC-injection 0.5% of rated inverter output current

Loss of main IEC 62116:2008 Inverter shall detect and disconnect within 2s

* Trip time refers to the time between the abnormal condition occurring and the inverter ceasing to
energize the utility line. The PV system control circuits shall actually remain connected to the utility to
allow sensing of utility electrical conditions for use by the “reconnect” feature.

** The inverter can be adjusted for overwltage trip setting up to 280V.
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IEC 61727

Clause

Requirement — Test

Result - Remark

Verdict

SECTION 4: Utility compatibility

4

General

The quality of power provided by the PV system
for the on-site AC loads and for power delivered

to the utility is governed by practices and
standards on woltage. flicker. frequency.
harmonics and power factor. Deviation from these
standards represents out-of-bounds conditions
and may require the PV system to sense the
deviation and properly disconnect from the utility
system.

All power quality parameters (wltage. flicker.
frequency. harmonics. and power factor) must be
measured at the utility interface/ point of common
coupling unless otherwise specified.

Noticed

4.1

Voltage. current and frequency

The PV system AC wltage. current and
frequency shall be compatible with the utility
system.

Derived from tests

4.2

Normal woltage operating range

Utility-interconnected PV systems do not normally
regulate woltage; they inject current into the utility.
Therefore. the woltage operating range for PV
inverters is selected as a protection function that
responds to abnormal utility conditions. not as a
wltage regulation function.

Derived from tests

4.3

Flicker

The operation of the PV system should not cause
woltage flicker in excess of limits stated in the
relevant sections of IEC 61000-3-3 for systems
less than 16 A or IEC 61000-3-5 for systems with
current of 16 A and abowe.

See table 4.3

4.4

DC injection

The PV system shall not inject DC current greater
than 0.5 % of the rated inverter output current.
into the utility AC interface under any operating
condition.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)

See table 4.4

4.5

Normal frequency operating range

The PV system shall operate in synchronism with
the utility system. and within the frequency trip
limits defined in MEA.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)
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IEC 61727

Clause

Requirement — Test

Result - Remark

Verdict

See table 4.5 and 5.2.2

4.6

Harmonics and waveform distortion

Low lewels of current and woltage harmonics are
desirable; the higher harmonic levels increase the
potential for adverse effects on connected
equipment. Acceptable levels of harmonic wltage
and current depend upon distribution system
characteristics. type of senice. connected
loads/apparatus. and established utility practice.

The PV system output should have low current-
distortion levels to ensure that no adwverse effects
are caused to other equipment connected to the
utility system.

Total harmonic current distortion shall be less
than 5 %

at rated inverter output. Each individual harmonic

shall be limited to the percentages listed in clause
3.1.1 of MEA.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)

See tables 4.6 (1) and
4.6 (2)

4.7

Power factor
The power factor base on products.

SECTION 5:

Personnel safety and equipment protection

5

General

This Clause provides information and
considerations for the safe and proper operation
of the utility-connected

PV systems.

Noticed

51

Loss of utility wltage

To prewvent islanding. a utility connected PV
system shall cease to energize the utility system
from a de-energized distribution line irrespective
of connected loads or other generators within
specified time limits.

A utility distribution line can become de-energized
for several reasons. For example. a substation
breaker opening due to fault conditions or the
distribution line switched out during maintenance.
If inverters (single or multiple) have DC SELV
input and have accumulated power below 1 kW
then no

mechanical disconnect (relay) is required.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)

5.2

Ower/under wltage and frequency

Abnormal conditions can arise on the utility
system that requires a response from the
connected photowltaic system. This response is
to ensure the safety of utility maintenance
personnel and the general public. as well as to

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)
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Clause

Requirement — Test

Result - Remark

Verdict

awid damage to connected equipment. including
the photowoltaic system. The abnormal utility
conditions

of concern are wltage and frequency excursions
abowve or below the values stated in this Clause.
and the complete disconnection of the utility.
presenting the potential for a distributed resource
island.

See table 5.2.1 and 5.2.2

521

Ower/under wltage

When the interface wltage deviates outside the
conditions specified in Table 2. the photowoltaic
system shall cease to energize the utility
distribution system. This applies to any phase of
a multiphase system.

All discussions regarding system wltage refer to
the local nominal wltage. The system shall sense
abnormal wltage and respond. The following
conditions should be met. with wltages in RMS
and measured at the point of utility connection.

(see clause 5.2.1 Table 2 — Response to
abnormal wltages)

The purpose of the allowed time delay is to ride
through short-term disturbances to awid
excessive nuisance tripping. The unit does not
have to cease to energize if the wltage returns to
the normal utility continuous operation condition
within the specified trip time.

The following dewviations were
used:

a) Metropolitan Electricity

Authority (MEA 2015) See table

5.2.1

5.2.2

Ower/under frequency

When the utility frequency deviates outside the
specified conditions the photowltaic system shall
cease to energize the utility line. The unit does
not have to cease to energize if the frequency
returns to the normal utility continuous operation
condition within the specified trip time.

When the utility frequency is outside the range of

+1 Hz. the system shall cease to energize the
utility line within 0.1 s. The purpose of the allowed
range and time delay is to allow continued
operation for short-term disturbances and to
awid excessive nuisance tripping in weak-utility
system conditions.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)

See table 5.2.2

5.3

Islanding protection

The PV system must cease to energize the utility
line within 0.3 s of loss of utility.

The following deviations were
used:

a) Metropolitan Electricity
Authority (MEA 2015)

54

Response to utility recovery

The following deviations were
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IEC 61727
Clause Requirement — Test Result - Remark Verdict

Following an out-of-range utility condition that has | used:
caused the photowltaic system to cease a) Metropolitan Electricity
energizing. the photowltaic system shall not Authority (MEA 2015)
energize the utility line for See table 5.2 (1) and
120 s after the utility senice woltage and 5.2 (2)
frequency have recowvered to within the specified '
ranges.

5.5 Earthing Stated in the manual. P
The utility interface equipment shall be earthed
/grounded in accordance with IEC 60364-7-712.

5.6 Short circuit protection Stated in the manual. P
The photowltaic system shall have short -circuit
protection in accordance with IEC 60364-7-712.

5.7 Isolation and switching Stated in the manual. P
A method of isolation and switching shall be
provided in accordance with IEC 60364-7-712.
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
Test oveniew:
Clause Test Result
o Response to protection operation - fault condition tests (according VDE0126- P
1-1:2006)
4 Type test:
4.3 Voltage Fluctuations and Flicker P
4.4 Monitoring of DC-Injection P
4.5 Normal frequency operating range (see 5.2.2 below) P
4.6 Harmonics and waveform distortion P
4.7 Power factor P
5.2.1 Voltage monitoring P
5.2.2 Frequency monitoring P
6.1 Islanding protection P
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
1. Response to protection operation - fault condition tests P
Ambient temperature (°C) ........cocveveivviirnenennnl [ 26 —
Test
. Fuse Fuse
No. | Component no. | Fault wltage | Test time Result
no. current (A)
V)
Short EUT shut d
1 Output . O. 500Vvdc 5S - = . . St down
circuit immediately. No hazards.
Block EUT work normally, n
2 | Ventilation hole |~ o ¢ | 500vdc | 350min | - - UT work normally, no
d hazard.
Fan for Blocke . EUT work normally, no
3 . 500vdc 300min - --
inductors d hazard.
Fan for IGBT After 20mins,EUT
. Blocke )
4 heating p 500Vdc | 115min - - worked at
dissipation lower power. No hazards.
After 20mins,EUT
Blocke .
5 All fans ; 500Vdc 35min - - worked at
lower power. No hazards.
o EUT limit output powe_r by
6 Output ad 500Vvdc 4h - -- software owerload is
impossible.
Incorre
ot EUT can't start. LCD
display Il AC_grid
7 Output phase | 500Vdc 10s - -- phaseseque _fault | .
seque No hazards.
nce

The errors in the control circuit simulate that the safety is even under one error ensured,

Addendum - Shutdown device

If no galvanic separation between AC and DC (PV):
Two relays in series on each active phase are necessary to fulfil
the basic insulation or simple separation based on the PV
working woltage,

Two relays in series on each active
phase

Note:

before

s-c: short circuit; o-c: open circuit

start-up

The errors in the control circuit simulate that the safety is even ensured during a single fault,
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
4.3 Voltage fluctuation and flicker s
the On-grid PV inverter regulations of the Metropolitan Electricity Authority(MEA 2015)

Test conditions:

Maximum permissible wltage fluctuation (expressed as a percentage of nominal

wltage at 100 % power) and flicker as per EN 61000-3-5

Starting Stopping Running
Limit 3.3% 3.3% Pst=1.0 Plt = 0.65
Test value * * * *
Inverter > 16A
Limit dc% =3.3 Pst=1.0 Plt = 0.65
Test value L1 0.301 0.039 0.042
Test value L2 - - -
Test value L3 - - -

Note:

0.283/0.4717Q)

The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and

stopping. Mains Impedance according EN61000-3-11: Rmax = 0.24Q); jXmax= 0.15Q @50Hz (|Zmax| =

Calculation of the maximum permissible grid impedance at the point of common coupling based on
dc: Zmax = Zref * 3.3% /dc(Pn)
The tests should be based on the limits of the EN 61000-3-11 for more than 16A.

4.4 Monitoring of Permanent DC-Injection

current, L1:

the On-grid PV inverter regulations of the Metropolitan Electricity Authority(MEA P

2015)

MEA Limit: 0.5% of Inom

Output power: 33% 66% 100%
0,

SIS 0.00395 0.00326 0.00291

As % of rated AC
current, L2:

As % of rated AC
current, L3:

Note:

Testing must be performed according to Wi 10.4.-03.doc rev D. The internal temperature of the EUT must be
stabilized. No temperature drift of more than 2K within 1 hour is allowed.

RHEMRERARSROFMRAE i
Building 6

EMTEK (Shenzhen) Co., Ltd. Add

TRF No.: IEC61727A

), Majialong Industry Zone, N

Page 13 of 52

anshan District, Shenzher

Report No. : ENS2410100183P00101R

k.com.( E-mail: cs.rep@emtek.com.cr

Ver.1.0



EMTEK ()

IEC 61727
Clause Requirement — Test Result - Remark Verdict
4.6 | TABLE: Harmonic Current Limit Test P
The grid-connected inverter regulations of the Metropolitan Electricity Authority(MEA 2015)
Condition of test Power(kW)
supplying power to balance linear loads 33% +5% 1.98 P
supplying power to balance linear loads 66 %+5% 3.96 P
supplying power to balance linear loads 100 %+5% 6.00 P
Output Current Harmonics Measurement Limit Result
Order 33% of rated 66% of rated 100% of rated (% of output
output current output current output current Phase current)
(A) %) (A) (%) (A) (%)
1 8.725 33.444 17.354 66.522 | 26.080 | 99.973 L1 - P
2 0.025 0.097 0.047 0.181 0.037 | 0.141 L1 <1% P
3 0.020 0.077 0.036 0.139 0.049 | 0.186 L1 <4% P
4 0.006 0.022 0.008 0.029 0.017 | 0.064 L1 <1% P
5 0.011 0.041 0.015 0.056 0.013 | 0.051 L1 <4% P
6 0.005 0.017 0.010 0.039 0.012 | 0.044 L1 <1% P
7 0.019 0.072 0.020 0.076 0.021 | 0.080 L1 <4% P
8 0.005 0.018 0.008 0.030 0.008 | 0.031 L1 <1% P
9 0.025 0.098 0.033 0.125 0.037 | 0.143 L1 <4% P
10 0.005 0.018 0.007 0.025 0.008 | 0.029 L1 <1% P
11 0.077 0.295 0.107 0.409 0.120 | 0.458 L1 <2% P
12 0.005 0.019 0.007 0.027 0.006 | 0.024 L1 <0.5% P
13 0.057 0.220 0.090 0.344 0.110 | 0.421 L1 <2% P
14 0.005 0.018 0.006 0.022 0.006 | 0.024 L1 <0.5% P
15 0.042 0.160 0.078 0.299 0.096 | 0.369 L1 <2% P
16 0.005 0.018 0.006 0.021 0.006 | 0.023 L1 <0.5% P
17 0.029 0.112 0.064 0.244 0.083 | 0.319 L1 <1.5% P
18 0.005 0.018 0.006 0.023 0.006 | 0.023 L1 <0.375% P
19 0.020 0.076 0.056 0.214 0.077 | 0.293 L1 <1.5% P
20 0.004 0.017 0.005 0.021 0.006 | 0.023 L1 <0.375% P
21 0.013 0.049 0.047 0.181 0.067 | 0.258 L1 <1.5% P
22 0.004 0.017 0.005 0.020 0.006 | 0.022 L1 <0.375% P
23 0.009 0.033 0.040 0.152 0.060 | 0.228 L1 <0.6% P
24 0.004 0.016 0.005 0.020 0.006 | 0.023 L1 <0.15% P
25 0.005 0.019 0.034 0.130 0.054 | 0.205 L1 <0.6% P
26 0.004 0.016 0.005 0.019 0.006 | 0.023 L1 <0.15% P
27 0.004 0.017 0.029 0.110 0.047 | 0.180 L1 <0.6% P
28 0.004 0.015 0.005 0.019 0.006 | 0.022 L1 <0.15% P
29 0.004 0.015 0.024 0.093 0.041 | 0.156 L1 <0.6% P
30 0.004 0.014 0.005 0.018 0.006 | 0.022 L1 <0.15% P
31 0.004 0.015 0.020 0.078 0.037 | 0.140 L1 <0.6% P
32 0.003 0.013 0.004 0.017 0.006 | 0.023 L1 <0.15% P
33 0.003 0.013 0.018 0.070 0.032 | 0.122 L1 <0.6% P
34 0.003 0.013 0.004 0.016 0.006 | 0.022 L1 <0.15% P
35 0.003 0.013 0.015 0.058 0.028 | 0.108 L1 <0.3% P
36 0.003 0.012 0.004 0.015 0.005 | 0.020 L1 <0.075% P
37 0.003 0.012 0.013 0.049 0.024 | 0.093 L1 <0.3% P
38 0.003 0.011 0.004 0.014 0.005 | 0.018 L1 <0.075% P
39 0.003 0.011 0.012 0.048 0.023 | 0.087 L1 <0.3% P
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Clause Requirement — Test Result - Remark Verdict
40 0.003 0.011 0.003 0.013 0.004 | 0.017 L1 <0.075% P
THDi - 0.122 - 0.214 - 0.272 L1 < 5% P
4.6 |TABLE: Voltage Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% +5% 1.98 P
supplying power to balance linear loads 66 %+5% 3.96 P
supplying power to balance linear loads 100 %+5% 6.00 P
Output Voltage Harmonics Measurement Limit
Order 33% of rated 66% of rated 100% of rated (% of output| Result
output current output current output current Phase B
V) (%) V) (%) V) (%)
1 229.815 | 99.920 | 230.134 | 100.058 | 230.457 | 100.199 L1 - P
2 0.010 0.004 0.010 0.004 0.010 | 0.004 L1 <2% P
3 0.045 0.020 0.076 0.033 0.047 | 0.021 L1 <4% P
4 0.011 0.005 0.011 0.005 0.009 | 0.004 L1 <2% P
5 0.009 0.004 0.011 0.005 0.064 | 0.028 L1 <4% P
6 0.008 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
7 0.008 0.004 0.011 0.005 0.033 | 0.015 L1 <4% P
8 0.009 0.004 0.010 0.004 0.011 | 0.005 L1 <2% P
9 0.009 0.004 0.009 0.004 0.013 | 0.006 L1 <4% P
10 0.009 0.004 0.009 0.004 0.012 | 0.005 L1 <2% P
11 0.012 0.005 0.017 0.007 0.017 | 0.008 L1 <4% P
12 0.009 0.004 0.009 0.004 0.010 | 0.005 L1 <2% P
13 0.011 0.005 0.015 0.007 0.023 | 0.010 L1 <4% P
14 0.009 0.004 0.009 0.004 0.009 [ 0.004 L1 <2% P
15 0.011 0.005 0.016 0.007 0.016 | 0.007 L1 <4% P
16 0.008 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
17 0.010 0.004 0.014 0.006 0.019 | 0.008 L1 <4% P
18 0.009 0.004 0.009 0.004 0.010 | 0.004 L1 <2% P
19 0.010 0.004 0.014 0.006 0.020 | 0.009 L1 <4% P
20 0.009 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
21 0.009 0.004 0.014 0.006 0.017 | 0.007 L1 <4% P
22 0.008 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
23 0.009 0.004 0.013 0.006 0.017 | 0.008 L1 <4% P
24 0.009 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
25 0.008 0.004 0.012 0.005 0.018 | 0.008 L1 <4% P
26 0.009 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
27 0.008 0.004 0.012 0.005 0.015 | 0.007 L1 <4% P
28 0.008 0.004 0.009 0.004 0.008 | 0.004 L1 <2% P
29 0.009 0.004 0.011 0.005 0.014 | 0.006 L1 <4% P
30 0.008 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
31 0.009 0.004 0.011 0.005 0.015 | 0.007 L1 <4% P
32 0.008 0.004 0.009 0.004 0.008 | 0.004 L1 <2% P
33 0.008 0.004 0.010 0.004 0.013 | 0.006 L1 <4% P
34 0.008 0.004 0.008 0.004 0.008 | 0.004 L1 <2% P
35 0.009 0.004 0.009 0.004 0.012 | 0.005 L1 <4% P
36 0.008 0.004 0.009 0.004 0.008 | 0.004 L1 <2% P
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Clause Requirement — Test Result - Remark Verdict
37 0.008 0.004 0.009 0.004 0.012 | 0.005 L1 <4% P
38 0.008 0.004 0.009 0.004 0.008 | 0.004 L1 <2% P
39 0.008 0.004 0.009 0.004 0.011 0.005 L1 <4% P
40 0.008 0.004 0.008 0.004 0.009 | 0.004 L1 <2% P
THDv -- 0.071 -- 0.100 -- 0.115 L1 <5% P
4.7 Power Factor P
the On-grid PV inverter regulations of the Metropolitan Electricity Authority(MEA 2015)
Load (%) Location Measured Limit
L1(230.1Vac) 0.935 N/A
10 L2(230Vac) -
L3(230Vac) -
L1(230.4Vac) 0.996 >0.90
50 L2(230Vac) -- >0.90
L3(230Vac) -- >0.90
L1(230.9Vac) 0.999 >0.90
100 L2(230Vac) -- >0.90
L3(230Vac) - >0.90

Note:

The PV system shall have alagging power factor greater than 0.95 when the output is greater than 50% of
the rated inverter output power.

5.2.1 Voltage monitoring
1.8.4.7 Under and Over Voltage Protection(MEA: 2013)
1.11.4.10 Response to utility recovery

the grid-connected inverter regulations of the Metropolitan Electricity Authority(MEA

2015)
First Level
Test Output power: 6kW Frequency: 50 Hz
conditions:
Under Voltage Ower Voltage
Parameter / Voltage (V) / Voltage (V)
Set Value / 195.5vV / 253V
Measured trip | Phase All L1 L2 L3 Phase All L1 L2 L3
L) 1 ~ | 154 - - 1 - 253.3 - -
2 - 195.3 - - 2 - 253.5 - --
3 - 195.2 - - 3 - 253.5 - -
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
4 = 195.2 = = 4 = 253.4 = =
5 - 195.2 - - 5 - 253.5 - --
Parameter / Time(s) / Time(s)
Limit / <2.0s / <2.0s
Disconnection | 230V All L1 L2 L3 230V All L1 L2 L3
time (Sec) to to
195.5 253V
\%
1 - 1.02 - - 1 - 1.03 - -
2 - 1.02 -~ — 2 - 1.03 - -
3 - 1.03 -- - 3 - 1.02 - -
4 - 1.03 - - 4 -- 1.02 - -
5 -- 1.02 - - 5 -- 1.03 - -
Reconnection At At
time (Sec) least 131.1 least 131.1
120s 120s
Second Level
Test Output power: 6kW Frequency: 50 Hz
conditions:
Under Voltage Ower Voltage
Parameter / Voltage (V) / Voltage (V)
Set Value / 114V / 280V
Measured trip | Phase All L1 L2 L3 Phase All L1 L2 L3
value(V) 1 ~ | 1138 | - - 1 - 280.1 - -
2 - 113.7 | - - 2 - 280.6 - -
3 - 113.6 - -- 3 - 280.4 - --
4 - 113.3 - - 4 - 280.8 - -
5 - 113.2 - - 5 - 280.6 - -
Parameter / Time(ms) / Time(ms)
Limit / <100ms / <50ms
Disconnection 230V All L1 L2 L3 230V All L1 L2 L3
time (mSec) to to
114V 280V
1 = 82 = = 1 = 47 = =
2 = 81 = = 2 = 47 = =
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Clause Requirement — Test Result - Remark Verdict
3 - 82 - - 3 - 45 - -
4 - 88 - - 4 - 46 - -
5 -- 80 - - 5 - 46 - -
Reconnection At At
time (Sec) least 130.1 least 130.1
120s 120s
Note:
The tests are according MEA: 2013. The woltage setting of EUT are set for the tests as stated to 195.5V,
253V for underwoltage and 114V, 280V for ovenoltage.
Response to utility recovery is according to the appropriate IEEE or IEC standard test methods.
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Reconnection after Under Voltage First Lewel
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@Al 1/12@TRIONet3_1453 -0.609668 -0.084808 0.524860 0431131
@ F_fund@AC [Hz] 49.90765 50.00077 0.093121 50.00006
@Al 1/U2@T...Net3_1452 1.560492 0.135058 -1.424533 0.136980
Reconnection after Over Voltage First Level
= | A
- A
O e S
Kl
= 0
[
I TP PR S T EPPEEPS
=
=
B a0 - e
8
&
L R B e e L R R PR
o<
L ]
E R R S B R R EEEEEE B
]
L T T A EEE EREEEEEEEEEEEEEEEEEEEE EEEEEE REREEE
;' 50.501 - lr ******************************************************* } ——————————————— - } ————————————————————————————————
=
E LR R B b TP TP B R EabtE EEEEEE
e T H S L s B it Rl ity
&
T R R R E T B EREEEEEEEEEEEEEEEEEEEE EEEREE REREEE
¢ LU & \
Z00 4:00 &: 8:00 B
[(m] A ] (=] HRE
B8 [s] 6:16.7763 8:26.8013 2:10.1150
Al 1/U4@T...Net3_1453 -0.513560 -324.5288 -324.0152 229.9754
@Al 1/12@TRIONet3_1453 -0.459120 -0.337508 0121612 0.361105
@ F_fund@AC [Hz] 50.53274 50.00100 -0.531742 50.,00007
DA 1/U2@T...Net3_1453 1.373308 0.120542 -1.252758 0.121181
Reconnection after Under Voltage Second Lewel
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Clause Requirement — Test Result - Remark Verdict
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e
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A B =]~ HHE

A i [s] 6:16.9224 8:27.0430 2:10.1206
Al 1/UA@T...Net3_1453 3.906163 91.39424 BT7.48807 2299734
@Al 1/12@TRIONet3_1453 -0.527015 -0.52T726 711524 0352779
®F_fund@AC [Hz] 49.84202 50.00191 0.159893 50.00006
@A 1/U2@T...Net3_1453 2.053921 0.123029 -1.930892 0121682

Reconnection after Over Voltage Second Lewel

Note:
U1(V) U2(V) U3(V): wltage of EUT; 11(A) 12(A) 13(A): current of EUT;U4(V):signal

5.2.2 Frequency monitoring P
Test conditions: Any output power level
Under Frequency Ower Frequency
Parameter - Frequency(Hz) - Frequency(Hz)
Output Voltage - Un - Un
Set value - 47.00 - 52.01
Measured trip 1 46.98 1 52.01
value 2 46.98 2 52.02
3 46.99 3 52.00
4 46.98 4 52.01
5 46.98 5 52.01
Parameter - Time [ms] - Time [ms]
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Response to Utility Recovery Test:
The test methods shall be in accordance with IEEE 1547.1-2005 clause 5.10 and evaluation criteria refer to
clause 3.2.4 in this regulation.

Set all other parameter to the normal operating conditions for inverter.
Suddenly increase testing wltage to overfrequency trip setting -/+0.1 Hz and maintain this value until the
inverter stop energize. All the time it takes to cut off the power must be within 0.1s.

Clause Requirement — Test Result - Remark Verdict
Limit -- <= 100ms - <= 100ms
Disconnection | 47.40H 30 51.60 77
time zto Hz to
46.90H g 52.10 i
z 80 Hz 86
77 82
85 73
Reconnection at least at least
time(Sec) 120s L 120s L
Note:

S AUVIET._1453[V]  @F _fund@AC(Hz] @ AIL/2ET..._1453 [A] ® ALL/U

m]
B [s]

Al 1/U4@T...Net3_1453
® Al /D@TRIONet2_1452
@ F_fund@AC [Hz]
©AI1/UI@T...Net2_1452

= 255 ﬁ +a00 2a2s

A ]
43873736 675267
267.0954 2032720
30.05095 -1.935018
40.99876 4697358
1025725 0.132840

No.3 Under Frequency

@ AIUIET.. 1453(V]  @F fund@AC[HE] @ AILR@T..._1453[A] © AIL[U4E

L T T EE R TRRII
B FRCICCCEEEEECEREPRRN SUTERS TUPERPRREEEEEPTLES EEREREEEERRTEPRRPETS] EUPR EOCERRES R PPreS
L T e T EE
=) B =
o G ] i B =
HAE
A =11 HAME
B 5] 4.1128482 4.1907796 0.0778314
243700
27.13816 Al1/U4@T...Net3 1453 7830460 2125400 1341454 2252665
4750334 @Al 1/12@TRIONet3_1453 7.920588 5424045 2505543 2759583
0161569 ©F_fund@AC [Hz] 50.00217 2557006 3032112 4786350
®AI1/UI@T...Neta_1a52 1977699 0131304 1846305 0.150068

No.4 Under Frequency
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Clause Requirement — Test Result - Remark Verdict

~ ~ ‘
N S e N N U Y AN 27 - ™ YOO NUY. SO VY U YO V.V W O Y SO Y S O D SR SN VP Y ,
E 2] -
H
20
J o
¥
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T N L i i § e
P e e T B RS T i w' sosed-
B B
2 B
T 0t B O O
i s S N B Ll i =
5 H
N ,— S ik I M B 6 K}
=y o O =y (=13 B ) 1] B (] : o
A B AR kil ] A 3 AR i
B [s] 42087116 42042580 0.0855464 [51=15] 3762663 3839042 0077279
Al 1/U4@T...Net2_1452 -195.1167 -211.9051 -16.78840 228.9601 Al1/U4@T...Net2_1452 325.0440 320.5856 -4.458461 231.0275
@Al 1/12@TRIONet3_1453 -21.90863 1213819 2312045 27.58381 @AI1/2@TRIONet2_1453 37.00991 -51.12878 8822860 28.02428
® F_fund@AC [Hz] 49.99905 46.92879 -3.070259 4T.94654 © F_fund@AC [Hz] 50.00165 5205233 2.050678 5150363
BAI1/UI@T...Net2_1452 2.000274 0.133387 -1.866887 0.152312 BAI1/U@T...Net2_1453 1.022716 0.135853 -0.886863 0.162476

No.5 Under Frequency

153
S
>
¥4
1531v]

S UL VO VU0 YOS VOO A0 YRR SN URRY SO VOUPRY 4 DR SURY VU VO SN W i
g 5
O 8 L A VOV SN S SN VP A Y N N NN | SO YA H
= z
2 =
5 5
. 2
.
H .
£ 2
i §
B o
B
B
3 2
El 5
2 R R R T S R e
. z
. [
= o T B =
A B =1 HXNE
EER) 38674051 3gs21031 00847000 [ A B HE HAE
Al 1JUA@T...Net3_1453 1227079 om27084 3055264 231,085 L0 39998534 40863615 0.0865081
@Al 1/12@TRIONet3_1453 13.09241 -0.599317 1374173 2881614 Al1/U4@T...Net3_1453 -307.5112 3182304 626.1416 2306701
fund@AC [Hz] 4939839 159885 2000462 5142191 @Al 1/12@TRIONet3_1453 3562667 oaT221? 3643895 2859295
©AI1/UI@T...Net2_1452 201522 0133018 1544504 055251 O F_fund@AC [Hz] 2958056 5191910 1819140 5138433
®AI1/U3ET.. Neta_1453 1834033 0436136 -LesTaeT 050331
2 B
o ~ = 3
o T I S S e T
RN TR VU L SRR AN VORIV A0 IO I VRV . VU 0 ORI S 0 V50 VY (0 Y (. W oA N N N N N LN N Ly
5 5
EAO N WOV NN WS [N AP W SN U AN N SR W N W R W A AR R WV S SN AN IO WV SN VSN VAN N SN NV A
2 2

. .
e S H
T Y [ R g
P i 2 T e '
§ §

T B R e R E e R e EE T B I B B SRR e
T [ 5] Tio o Tin s 4] i [= BT
A B am HRE [(m] A B HE ARE
40434922 41254961 0.0820040 B (s 3.811313 3.8051004 0.0739691

Al 1/U4@T...Net3_1452 -35.97578 -328.6384 -292.662T 231.8484 Al1/U4@T...Net3_1453 151669 3254837 173.8141 2291924

@Al 1/2@TRIONet2_1453 1519820 -2.037769 -0.517849 2849016 ®AI1/2@TRIONet3_1453 1661680 -1.230873 -17.84767 28.10712

O F_fund@AC [Hz] 50.00031 51.98696 1986652 5138613 O F_fund@AC [Hz] 49.99877 5185988 1.861107 51.39933

B Al 1/UI@T...Net2_1452 1213419 0.134681 -1.078738 0.161446 B AI1/U@T...Net2_1453 1.908470 0.134561 -1.771909 0.162281

No.4 Owver Frequency No.5 Ower Frequency
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Clause Requirement — Test Result - Remark Verdict
= | | |
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By IR B I s R LR EEEEE EREEh 3
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] S I TEET T o | AT R i B
I I R R R SRR S| KRR I B
T
B
E E - R e B T R e e B Rttt EEEE T R
N N H e .
@)
g
R R R e e il R LR LR EEEEEEEE EEEE] (EEEEE
¢l
° 200 4; 6:00 8:00 ﬁ
A B Hiz AHAE
B Al [<] 6:14.6272 8:24.8842 2:10.3570
Al 1/U4@TRIONet3_1453 [V] 0.125850 -252.6043 -252.7303 229.9762
@Al 1j12@TRIONet3_1453 [A] -0.542534 -0.487057 0.055477 0.379010
@ F_fund@AC [Hz] 4456428 50.00065 5436367 40.99027
@Al 1jJU@TRIONet3_1453 [V] 1777068 0.118977 -1.658090 0.119905
Reconnection after Under Frequency:
X | | \
Fd 243
s
[}
g
LT
<
=
T ol e B L LL T T T EPPPREY PEEES -
&
T e e R R EEGEEEEEE TR EEE T -
-
[ ]
Eosmeod bl I TR SR
H
[}
o I IR I IR
T T I IR I IR
B
E E 1 e S e B e R R EEEEETEEEETPEPEY PP EEEEEER
s T e R R REEEEE EEEEEE EEEE R
[N
g
- P 1 el e i Il e e
"l o
¢ 2:00 4:00 6:00 B:00
A B HiE AHE
B3 i [s] 6:13.7913 8:23.8919 2:10.1007
Al 1/Us@TRIONet3_1453 [V] 3.066416 90.36525 B6.30884 220.9T66
@Al 1/12@TRIONet2_1452 [A] -0.543633 -1.418419 -D.874T86 0.380385
@ F_fund@AC [Hz] 5442817 49.99831 -4.429859 50.00078
@A 1UI@TRIONet3_1452 [V] 2.053656 0.122474 -1.8931182 0121801
Reconnection after Over Frequency
Note:/
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Clause Requirement — Test Result - Remark Verdict
Clause Test Result
Type test:
6.1 Islanding protection according table 6 - Load imbalance (real. reactive load) P
for test condition A (EUT ouput = 100%)
6.1 Load imbalance (reactive load) for test condition B (EUT output =50 % — P
66 %)
6.1 Load imbalance (reactive load) for test condition C (EUT output =25 % — P
33 %)
6.1 [TABLE: Islanding protection (EUT output = 100%) P
Frequency: 50+/-0.1Hz
UN=230+/-3Vac
Test conditions Distortion factor. of_chokes < 2%
Quality =1
Disconnection limit 2s for MEA
1) Reactive 2) 3)
PEUT load (% of PAC QAC Run on
No |@OfEUT| QL in @of | @of | Time (EVE)UT Acé‘]fa' (x) RauElLED)
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 0.48 6.00 1.00 380 BL
2 100 100 -5 -5 0.12 6.00 1.02 380 IB
3 100 100 -5 0 0.47 6.00 1.03 380 IB
4 100 100 -5 5 0.10 6.00 1.06 380 B
5 100 100 0 -5 0.13 6.00 0.96 380 IB
6 100 100 0 5 0.13 6.00 1.01 380 IB
7 100 100 5 -5 0.12 6.00 0.93 380 IB
8 100 100 5 0 0.26 6.00 0.94 380 B
9 100 100 5 5 0.13 6.00 0.97 380 IB
Parameter at 0% per phase L= 0.214mH R= 0.129Q C= 1439.8uF
IS L L1 0.12A L2: 0.00A L3: 0.12A
balance condition
Note:
RLC is adjusted to min. +/-1% of the inverter rated output power
1) PEUT: EUT output power
2) PAC: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.
3) QAC: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
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Clause

Requirement — Test

Result - Remark

Verdict

Condition A:

range

test condition value.
4) BL: Balance condition,

B: Imbalance condition.

EUT output power PEUT = Maximumb)
EUT input voltage 6) = 100% of rated input voltage range
5) Maximum EUT output power condition should be achieved using the maximum allowable input power
output power may exceed nominal rated output.
6) Based on EUT rated input operating range. For example,
=X +09 x (Y
open circuit voltage).

If range is between X volts and Y volts, 90 % of
X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e., maximum allowable array
In any case, the EUT should not be operated outside of its allowable input voltage range.

. Actual

i ] il '\ A-f I‘ i frf " [i f '\ A f' I { i "r\-, f‘-. 1\ A ff"' /\\ /\ I ‘-‘f‘\‘ N
i “‘_H‘WMHHIJ\ ‘/ “ H IJ \M, \ ‘ J | ’ \ ‘ \ W{H‘thl\! ‘fi IH ‘\7 i f ‘._ / '.“ f,’ "l ‘.\ [’ | ,” \\ ” \ ,f \.\ (f / \\ ’f i\
: J I { f | ‘U i il f | H U I|Iu I i ' ..... f J ‘ VARY ‘-\ VI \_‘v,‘ \_‘_\;‘f ‘J.! ~,\Jﬁ o /
[+ ] a = O =
LY L) -] HE LY L) B HE
116} S.620936 6.106466 0485530 HiF (s 6052240 5150094 0126754
SN U2Z@TRIONeI_1028 [V] 1937440 280753 3433132 SN 1UI@TRIONet3_1028 [V] -238.3792 3067074 5450867
WA MA@ TRIONet2_1028 [A] 0278950 0241280 0037670 @ A1 IA@TRIONtI_ 1029 [A) 0231743 0242710 0010967
Slimeea o = ] RN = S o
Disconnection at PAC 0% and QAC 0% reactive load | Disconnection at PAC 5% and QAC -5% reactive load
b R A A |
H I
4 ‘. ‘ i | ﬂ .
H ” .ﬂ\ i f ;\‘ ‘.'\ A ﬁ -\ n A fl “ H I\ H fl \ ‘, A {,_ f'\ i f’ { > .‘{/\\ //- /\\ '\“ ;/\\ pa /1
“ I \\N'& \ 1] llf')‘\\ J ‘ Iw\‘fllﬁ f| “I J‘“ Wi P 1 «'J X / \\ / A / f Y / T
: 1 i ' - ' | U a U RIS J “ i ALY ‘.‘. W ‘A h Iw‘ Y ‘ ” U Yy \\/’ \'\/’ \f’ ! - \/ N\ A
L) ) 2l G A O
LY L) -] HE LY L) B HE
116} 6167473 6543076 0475603 Hid s BETTOM08 £.7834050 0.1064542
SN U2Z@TRIONeI_1028 [V] -198.4958 -200:1509 -01.65502 SN 1UI@TRIONet3_1028 [V] 2433405 -298.3303 5421708
WA MA@ TRIONet2_1028 [A] 0234604 0239572 476603 @ A1 IA@TRIONtI_ 1029 [A) 0164996 0225405 0063419
Slimeea = = e RN S = =
Disconnection at PAC -5% and QAC 0% reactive load |Disconnection at PAC -5% and QAC +5% reactive load
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Clause Requirement — Test Result - Remark Verdict
] /-’\\. p‘l'\l' i."\\ f{\.‘ I,'\“ ffj «"‘\ If\‘ f” ‘I‘.‘"\‘ ;‘_,\ f"‘_‘
‘i, f ot [ f ) \\ ot \\ ‘\ .
§ w.‘. ‘, .I L/ \ F. U‘ \ / "‘ ,’ s ‘. / 1
o LE -] o E
LY L) -] HE LY L) B HE
116} 5748370 S.BATSED 0139190 Hid s 5868812 5999022 0.130210
SN U2Z@TRIONeI_1028 [V] -0 T4TID THOTSIT BOETIN SN 1UI@TRIONet3_1028 [V] -204.5435 2856820 5802255
WA 11A@TRIONetI_1028 [A] 61993 0220776 02265 @ A1 IA@TRIONtI_ 1029 [A) -0.078301 0220295 0298500
DT = = S R iR oA i — =
Disconnection at PAC 0% and QAC -5% reactive load | Disconnection at PAC 0% and QAC +5% reactive load
fa fal N fa Fa Fal : A N AT ! n Il n fal n A N
/ y i T \ R g [ IR A / LR R A (A
[ VI A VL HEAWA [ANANIY. \ AW ANAWA BAWAW |
S T i A A W A A A A R A
\ WV v VIRV TRV IRV AV YIRVIRVIRY: 1/ [ 1]
F Vi A4 v/ \ W % B 1% \f Vi Y i\ F \ Y/ / o \ %)
[:] £ ] 1] o = oolll)
LY A B R LY A B R
HE CLLAET5 11605320 0122124 LI 3804193 4010656 0.206363
A 1U2@TRIONEL2_1028 V] 1891861 8377 120218 WA LU2ETRIONEt 1028 (V] 1655515 R4 -490,1936
B A 1M@TRIONetI_1025 [A] 29688529 0.228405 27THa4 B A1A@TRIONetT_1028 [A) 0192165 0191212 253704
BT ] s e AN o S S =]
Disconnection at PAC +5% and QAC -5% reactive load | Disconnection at PAC +5% and QAC 0% reactive load
: /
F’“\_ "\\\ f’ \ "\‘-‘_‘ ."N\\ ,’:\". FF\ J:f\. if‘.‘ I/‘
[ R V| LA
“ ” \1 ;f "\ .I “ F: \ ,’; \\ | I \/ \ / ‘\ / “‘-(
[+ o 200 =
LY A B R
HE 6571241 6704967 0.133726
A 1U2@TRIONEL2_1028 V] 29.36605 2WS5185 2961524
B A 1M@TRIONetI_1025 [A] 0216007 0.236034 0BT
BT SHaT e =
Disconnection at PAC +5% and QAC +5% reactive load /

Attention:

For Thailand only picture with all three current phases L1. L2 and L3 are accepted
All relays are direct coupled and open directly by receiving the islanding signal from the controller.

Note:

U1(V): wiltage of EUT; I1(A). 14(A): current of EUT;

I2(A) Grid side EUT current
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6.1  |[TABLE: Islanding protection (EUT output = 66%) P
Frequency: 50+/-0.1Hz
UN=230+/-3Vac
. Distortion factor of chokes < 2%
Test conditions L
Quality =1
Disconnection limit 2s for MEA
1) Reactive 2) 3)
PEUT | load (% of PAC QAC | Run on
o | 0o EUT| QL in of |  (of | Time (ESVL)’T Agf“a' (\\//) R
rating) 6.1.d) 1) | nominal) | nominal) (ms)
1 66 66 0 -5 0.13 3.96 0.97 290 B
2 66 66 0 -4 0.16 3.96 0.97 290 B
3 66 66 0 -3 0.22 3.96 0.98 290 B
4 66 66 0 -2 0.27 3.96 0.98 290 [3]
5 66 66 0 -1 0.36 3.96 0.99 290 B
6 66 66 0 0 0.95 3.96 1.00 290 BL
7 66 66 0 1 0.27 3.96 1.00 290 B
8 66 66 0 2 0.21 3.96 1.00 290 B
9 66 66 0 3 0.16 3.96 1.01 290 IB
10 66 66 0 4 0.14 3.96 1.01 290 B
11 66 66 0 5 0.12 3.96 1.01 290 IB
Parameter at 0% per phase L= 0.177mH R= 0.15Q C=2642uF
IAC fundamental current at
balance condition L1: 0.15A L2: 0.15A L3: 0.13A
Note:
RLC is adjusted to min. +/-1% of the inverter rated output power
1) PEUT: EUT output power
2) PAC: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.
3) QAC: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.
4) BL: Balance condition, IB: Imbalance condition.
Condition A:
EUT output power PEUT = Maximum b5)
EUT input voltage 6) = 66% of rated input voltage range
5) Maximum EUT output power condition should be achieved using the maximum allowable input power. Actual
output power may exceed nominal rated output.
6) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0.9 x (Y = X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e., maximum allowable array
open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage range.
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H RRENNERRRNNRERIY J ~
\f \ hfl U\ H Hﬁf H \ ! { H h f R .”\ f\\ A i” \ f\‘ A fi "\\ A f.l ff\ il H p\ M\ AR AN “.
R” \ \m ’L\WW \Jﬁ i JJ\I!”N AL il H i JW WN JH\ w J!“ il ”H — R A AT AVATATIVATATAVAY ITAVATATAY MI TRTATAY
[+] ey ) [+ ] r e, ] = = ) [ e
LY L) -] HE LY L) B HE
-0 6.352806 7337180 0954374 Hid s 5517013 5882760 0.3657T56
SN U2Z@TRIONeI_1028 [V] 1176255 2607371 1521115 SN 1UI@TRIONet3_1028 [V] ATTA328 275620 50.15922
WA 11A@TRIONetI_1028 [A] 020701 0206347 453764 S Al 1I@TRIONet3 1028 [A) 0432491 0224590 -0.207901
DT g S s R iR oA S st fisa
Disconnection at PAC 0% and QAC 0% reactive load | Disconnection at PAC 0% and QAC -1% reactive load
P | | i | | |
AR ANARAANAAAAAAAAAAARA ANAANAANANAN
:-MH_W" AWARAIWAR WL WAWANAY r« f -u LA [ WANAWAWAN. f}
i h ‘v’ vy l‘J ¥ \.-J \u‘ \ U y F J' ¥ hf H \, \. l{ \ !“J 1\ / ” WA \-4 i\ jJ \\\ / \‘J \\,’I 1'\J \V Y \\;" \U \v_l -
A % T O ew Ty ErETEE | | =) g [+] e % (] woR 0
L) A [ 13 #ari LY A L] 1] #i
HE 5660362 5939158 0278796 LI 6392 6567903 0228032
B A U2ETRIONEL2_1028 V] 1658524 5110196 1147504 230.3767 SA U2@TRION=t2_1028 (V] 2103 -324.7537 6038480 293778
B A 1M@TRIONetI_1028 [A] 0181212 0.198364 71533 0189639 B ALA@TRIONetT_1028 [A] 0172138 0.187874 0.015736 0182490
B A I@ETRIONet3 1029 [A] 1pgaMs 0,032690 1085079 1440588 @A 113@TRIONe3 1029 [A] 17.32804 -0.118944 1744509 1423770
Disconnection at PAC 0% and QAC -2% reactive load | Disconnection at PAC 0% and QAC -3% reactive load
S AA A AN AN A M N NN
, IJ .\ Fl \l‘ J\ \L f \\ ’f \ /J \ :p \ \“ F’f \\. / .‘\ ;; \‘l / V) \\ ,” \\ _/ \“ ;F l j' _.‘\ ,-“ f‘ \ ’; \ ‘.‘J,\l‘
3 AVERVERVAR TERVEARY VoV v VvV Y VoWV
=y 4] % % (5] i ® O == = ™ [+ ] e
L) A [ 13 #ari LY " B 1]
HE 5570822 6040211 0169389 LI 536565 5960978 0133413
B A U2ETRIONEL2_1028 V] 3152612 2946749 -609.9360 2297898 SA U2@TRION=t2_1028 (V] -196.9455 3214469 5203958
B A 1M@TRIONetI_1028 [A] 522614 0.162601 0360012 0190504 B ALA@TRIONetT_1028 [A] 0205517 0184535 -0.020961
B A I@ETRIONet3 1029 [A] 19.61997 0324580 19.98455 1442570 @A 113@TRIONe3 1029 [A] RERLE s
Disconnection at PAC 0% and QAC -4% reactive load | Disconnection at PAC 0% and QAC 5% reactive load
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\ N \ Al A\ Al
."‘. ; \ -\ / 'll ,\ I'i L
2V Y § Vo VoA
] ; « 0 o L]
LY L) -] HE LY L) B HE
116} 5544700 6119110 LELUT Hid s 5544248 6.155574 0211325
SN U2Z@TRIONeI_1028 [V] 3116594 4248453 -269.2249 SN 1UI@TRIONet3_1028 [V] -281.5650 3230851 BO4E310
WA 11A@TRIONetI_1028 [A] 0566959 0.229359 £.337601 S Al 1I@TRIONet3 1028 [A) 0203133 0213146 0010014
DT = = gy R iR oA i — i
Disconnection at PAC 0% and QAC +1% reactive load | Disconnection at PAC 0% and QAC +2% reactive load
Fas f‘\ I8 AN N\ J/‘
[ WA N . ‘f A\ \\
: v \/ VAN VARRVARV \\_/f \
Wiew w [:] o (]
LY A B =11 LY A B R
HE 5897492 6047979 0160367 LI 6849395 6990810 0141415
B A U2ETRIONEL2_1028 V] 1302342 1754973 45.26305 SA U2@TRION=t2_1028 (V] ~ALE0LLS 1632068 1416056
BA1ME@TRIONetI_1028 [A] 0205050 0.234100 #.060e-3 B A1A@TRIONetT_1028 [A) 0210285 0.240803 0030515
SO o o = Sl T e =
Disconnection at PAC 0% and QAC +3% reactive load | Disconnection at PAC 0% and QAC +4% reactive load
: /
= - ] 7 2
LY A B R
HE SB047H5 5932533 0127739
A 1U2@TRIONEL2_1028 V] ZHATIE -324A1T1 -558.9087
B A 1M@TRIONetI_1025 [A] 0223637 0.225544 15073
SR = = =
Disconnection at PAC 0% and QAC +5% reactive load /

Attention:

For Thailand only picture with all three current phases L1. L2 and L3 are accepted
All relays are direct coupled and open directly by receiving the islanding signal from the controller.

Note:

Ul(V): wltage of EUT; I1(A). I4(A): current of EUT;

I2(A) Grid side EUT current
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6.1  [TABLE: Islanding protection (EUT output = 33%) P

Frequency: 50+/-0.1Hz
UN=230+/-3Vac

. Distortion factor of chokes < 2%
Test conditions

Quality =1
Disconnection limit 2s for MEA
1) Rea%tive 2) 3)
rating) 6.1.d) 1) | nominal) | nominal) (ms)
1 33 33 0 -5 0.19 1.98 0.97 180 IB
2 33 33 0 -4 0.23 1.98 0.97 180 IB
3 33 33 0 -3 0.25 1.98 0.98 180 IB
4 33 33 0 -2 0.33 1.98 0.98 180 IB
5 33 33 0 -1 0.43 1.98 0.99 180 IB
6 33 33 0 0 0.44 1.98 1.00 180 BL
7 33 33 0 1 0.17 1.98 1.00 180 IB
8 33 33 0 2 0.16 1.98 1.01 180 IB
9 33 33 0 3 0.14 1.98 1.01 180 IB
10 33 33 0 4 0.12 1.98 1.02 180 IB
11 33 33 0 5 0.11 1.98 1.02 180 IB
Parameter at 0% per phase L= 0.415mH R= 0.135Q C= 1284pF
IAC fundamental current at L1: 0.08A L2: 0.12A L3: 0.15A
balance condition

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

1) PEUT: EUT output power

2) PAC: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3) QAC: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4) BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum 5)

EUT input voltage 6) = 33% of rated input voltage range

5) Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

6) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0.9 x (Y = X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e., maximum allowable array
open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage range.
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LY L) -] HE LY L) B HE
116} 6054183 £ABLS 0439961 HiF (s SETSEH 6310677 043478
SN U2Z@TRIONeI_1028 [V] -257.7507 -257.9827 -0.231981 SN 1UI@TRIONet3_1028 [V] 249113 26543 9.752989
WA 11A@TRIONetI_1028 [A] ITET QLTSS A.T68e-4 S Al 1I@TRIONet3 1028 [A) QITE430 0190735 0014305
DT gt i i R iR oA R g ph
Disconnection at PAC 0% and QAC 0% reactive load | Disconnection at PAC 0% and QAC -1% reactive load
| | | |
% | | | | |
/\“ A \qu '\jﬁ \\'f \\J"\ A\J"\\:{"\v:’\ A \/- A\ ,'\‘ AN A /\ "\ |/ \Uﬂ’\ AN o \\;" . WA Ay M- \ FAWA A ‘-_V,f \ /\v/\‘ 1\ ;' \ J iY /‘ N \/ '. AN / \ \/ \;‘F“\.fﬂ‘.\,‘ﬂ“
[+] - B [« 6 R =% -] T BT =0 ]
LY A B =11 LY A B R
HE 5653052 5908585 0335533 LI 5599340 5807726 0.258386.
B A U2ETRIONEL2_1028 V] -231.2300 190.1098 4203398 SA U2@TRION=t2_1028 (V] -H2M 289731 83.16899
BA1ME@TRIONetI_1028 [A] 0033883 0156457 0142574 B A1A@TRIONetT_1028 [A) 0I79TEs 0156403 0.023365
B A I@ETRIONet3 1029 [A] ~TAa5004 0030807 TaTENE @A 1I3@TRIONeE3 1029 [4) “9.838197 0145409 962789
Disconnection at PAC 0% and QAC -2% reactive load | Disconnection at PAC 0% and QAC -3% reactive load
\ SUA N ANTAY ATA N ANTAY / AN ST AIA N/ 7
B AVRVA Y AVAS A VA VAVAAVACA VAV RS A VA A VA ASEVAVAVAVA &
[ -] [: 2 =y [ 3
LY A B =11 LY A B R
HE 5763628 5993691 0230063 LI 5903240 6094362 0191122
B A U2ETRIONEL2_1028 V] ImLsETe -2TLE0A 5436912 SA U2@TRION=t2_1028 (V] ALTTTTS 113845 1180523
BA1ME@TRIONetI_1028 [A] 0ATET4S 0.168324 0310421 B ALA@TRIONetT_1028 [A] 0189304 0184055 5.2450-3
B A I@ETRIONet3 1029 [A] 861178 o317 B.34M59 @A 113@TRIONe3 1029 [A] LossTeT 0839710
Disconnection at PAC 0% and QAC -4% reactive load | Disconnection at PAC

0% and QAC

5% reactive load
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LY L) -] HE LY L) B HE
116} 5939555 £114446 1801 Hid s 5970753 6137450 0.166T06
SN U2Z@TRIONeI_1028 [V] 2095538 -255.3154 464872 SN 1UI@TRIONet3_1028 [V] -112.2403 258349 -03.64462
WA 11A@TRIONetI_1028 [A] 0409126 OITAE £.235081 S Al 1I@TRIONet3 1028 [A) 0.035147 LAT4s22 0212669
DT = i = R iR oA = it S
Disconnection at PAC 0% and QAC +1% reactive load | Disconnection at PAC 0% and QAC +2% reactive load
r\\_/'/\\_/['\\._//\\ ,/f\ _/‘/\'\_//7\\/’/\'\_ /’/h\\/'/\\/ /\\_/’f\' '\'\//\\//7\\'\/[\\/‘ \\_/ f\\_/ﬂp\\//\\/ /7.\\ _,/ 7\'\_"‘
[ B [« B [+] o o=
LY A B =11 LY A B R
HE 5684557 S.TRLT06 0147149 LI 5720648 5843831 0.122794
B A U2ETRIONEL2_1028 V] ~106.9250 1687433 -6LE2433 SA U2@TRION=t2_1028 (V] 1940195 324947 107952
B A 1M@TRIONetI_1028 [A] 0200272 0190258 0.010014 B ALA@TRIONetT_1028 [A] 0204085 0184055 0.020027
WA 1IETRIONetD 1029 [A] 3836486 1100275 FE=ity S A1 3ETRIONCS 1029 [A] 651269 -o0eseTe 6681562
Disconnection at PAC 0% and QAC +3% reactive load | Disconnection at PAC 0% and QAC +4% reactive load
: /
LN N NN N NS NS
] o
LY A B =11
HE 6253088 6366550 0113462
B A U2ETRIONEL2_1028 V] 1899121 3205507 514627
B A 1M@TRIONetI_1028 [A] 0400543 0178807 0.223637
O = o T
Disconnection at PAC 0% and QAC +5% reactive load /
Attention:
For Thailand only picture with all three current phases L1. L2 and L3 are accepted
All relays are direct coupled and open directly by receiving the islanding signal from the controller.
Note:
Ul(V): wltage of EUT; I1(A). I4(A): current of EUT;

I2(A) Grid side EUT current
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7 TABLE: list of critical components
Manufacturer/ Technical data | Mark(s) of
Item Name trademark? Type / model? and securement | conformitys
means
Adhesive-Type .
1 Label (not 3M COMPANY | PS32(L) Adhesive-Type, | -\ yrys
Min. 80°C
shown)
NanGongHuiLi NR
) 345*500*177.8
FoShanShi SR- mm NR
2 e N [T HESP4860S100 |thickness:1.2m
48V main part
Huizhou DeHai | m. NR
made of SGCC
DongGuan DiYe NR
Dongguan
Hailiang
Precision NR
i Hardware Co., |HESP4860S100 |240x86x368_AL
3 Heat-sink = H 6063_V1.0
DongGuan
World JiXie NR
Shenzhen HESP4860S100
Heat-sink Zhengqin -H
4 (Transformer Hardware [_'HESP48608100 _105X76.5X290 | NR
Inductance Box) | Products Co., _AL6063_10614
Ltd. 2 V1.0
5 Q\Zrllgglét topstone 98-40- 40A cURus
protector P1B1PRBNB -
Dongguan
6 AC terminal Telian PA12DS WTA65-05-6P | cUR
ermina Electronics Co., CURUS
Ltd.
Dongguan
Telian
7 PV terminal Electronics Co., |PA12DS WTAB5-05-6P | cURus
Ltd.
UL 94 V-0
CHANGYUAN
. ELECTRONICS . 600V ,125°C,
8 heat shrink tube GROUP CO Various VW-1 cURus
LTD
PCB_SR-
HESP4860S100
. . cURus
9 All PCB Various Various = cETLus
H(230V)_6.0KW
(MPPT*2) 2.0m
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m_2 288*365m
m_288*365mm__
V2.0
PCB_SR-
HESP4860S100
H(230V)_6.0KW
interchangeable |Various _PV cURus
INPUT(MPPT*2)
_1.6mm_1123*8
6mm_4256*176
mm_V4.0
g . Shenzhen 10AWG 600V
10 Grouding wire Mingmou 1015 105°C cURus
. Shenzhen 10AWG 600V
11 AC wire Mingmou 1015 105°C cURus
. Shenzhen 10AWG 600V
12 PV wire Mingmou 1015 105°C cURus
Control board
communication | Shenzhen 24AWG 600V
= board cable Mingmou S0y 105C BRI
layout
insulation sheet | SABIC JAPAN L UL94V-0, 130°C
= on heat sink LC -0 Film ERRTS
Shenzhen 12V_2.76W_50
Huaxia Hengtai | 08025VE12MCL [O0ORPM- UR
Electronic Co | D2 RD_80*80*25m | ¢VRUS
" e Ltd m_IP68_NMB
enclosure - 12V_1.8W_470
NDH3649 0602 |ORPM-
ELECTRONICS. |5sa1oNBLD1  |RD 60%60%25m | CURUS
CO.,LTD
m_NMB
TMS320F28069 |60MHz,3.3V, -
CPU 1 Texas
16 _PZT_LQFP- 40~105C NR
on control board | Instrument 100 US0
Viso: 5000Vrms,
Optocoupler Texas SN, (6
. on control board | Instrument e 6'8mr?’ DUB- BT
8,105C
u25
LITE
200-
ONTECHNOLO
18 Optocoupler | 5y LTv-8165-TP-C | 400%_5000V 1 jpus
on control board CORPORATIO U32, U33, U35,
N uU36, U37, U39
19 Transformer on | SRNE Sloar high-frequency | 22*18*19.5mm, |See 5.0
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com board Co., Ltd. transformer 90°C(1057C)
EE19 T1
250Vac, 5A,
Xiamen Hongfa g'S:SZFA'OOS- 5000Vac,85°C | cURus
20 Relay on com RY2
board 250Vac, 5A,
Panasonic DSP2a-DC5V 5000Vac,85°C cURus
RY2
Xiamen Hongfa |HF165FD-G/12- DA%AZV—W'MA CURUS
Relay for grid VDE 40043143 |HY1STF RLY16)
21 disconnection SC12v 77 4mA
(RLY1-6) _77.4m
\fSEQZOEfoE AHES3191Q | 40A cURUs
(RLY1-6)
Relay on PV Xiamen Hongfa DC12V_44.4mA
22 board(RLY1-2) |VDE 40043143 | HF36F/012-HST |~ 0 BT
Y2_0.01uF_300
SHENZEEN Y213Y5V1D103 (VAC_M_P=10m
SHI HONG Subassembly
M m(C2,C4,C17,C
VDE 40043430
23 Y capacitor on 40,C16,C39)
Main Eee Y2_0.01uF_300
. . VAC_M_P=10m
Various Various m(C2,C4.C17.C cURus
40,C16,C39)
474K310V_26.5
gn:EH(ZDI-IJIEN HMKP474K310 |*19*10mm_P=2 cURUS
VDE 40044173 NFAD_HMKP é.OSmm(CZGQ,Cl
24 X Capacitor on )
gLl Xiamen 474K310V_26.5
Faratronic MKP62 *19*10mm_P=2 cURUS
Co.,Ltd. 474K310V 2.5mm(C269,C1
VDE 40044173 50)
Thermal-
link(Radial
Shape) GP Y3
125 C5 A 250
Xiamen SET Vac,Tinned
25 ZLE,SSG for AC Electronics Y3 Copper Wire, cURus
Co.,Ltd. Total Length 70
mm, Outside of
Lead
Wire 63
mm(F1,F2,F3)
Fuse- battery for HOLLYLAND 65V 63A,
26 28V sorms O |CO LTD L63A interrupting cURus
VDE 40017057 500A, 125C
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Xiamen SET
Electronics 5A/250VAC
27 FUSE for MOV Co. Ltd. CAH0412501 F2.F3.F4 cURus
VDE 40017057
Xiamen SET
MOV fuse on Electronics 5A/250VAC
28 PV small board | Co.,Ltd. CAHOAL2501 b1 ko FaFs cURus
VDE 40017057
Electrolytic SamYoung SN 2l
29 capacitor at the [Electronics Co., ELECTROLYTI |_o18 407P=7'5
batte Ltd = e
ry ) CAPACITORS _10000HNXA
. . 102KD20-
fgg:;';‘;? 20D561K P10_1000V_P= |cURus
The MOV for AC 10mm
30 input is on the Xiamen SET
motherboard Electronics Co e KD20-
Ltd " | MOV20D561KT |[P10 1000V_P= |[cURus
VDE 40027827 10meg
470uF_M_500V
SamYoung LELON _105C
Electronics ELECTRONICS | _35*50 P=10m |[NR
Co.,Ltd. CORP m_2000H_1.75
31 Electrolytic A
capacitor on bus 470uF M 500V
_105C
AISHI 5'_‘}"?_\"_\'/'\/'681'?5 _35*50_P=10m |[NR
m_2000H_1.75
A
Hongfarqd HAPK 256180V 18OY,25uF, -40-
Electronics Co.. HAPK 105°C NR
L td C35
32 Film capability
Xiamen 180V,25uF, -25-
FaratronicCo.,Lt | C6AE2156 105°C NR
d. C35
Wuxi NCE 80A_650V_1.7V
Power Co., Ltd | NCEBOTDESBT | "rq7547 M
o IGBT- INV Wuxi China
Circuit Resources
Huajing NCE80TDE5BT |S0ABSOV_L7V I \p
- . TO-247
Microelectronics -
Co., Ltd
) . 600V_60A_S(G)
Diode- INV Wuxi NCE -
34 Circuit Power Co., Ltd APT60DQ60B _TO247(D27,09 | NR
4)(D25)
35 MOS- DC Wuxi NCE IRFP4468 190A_100V_RO |NR
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
Circuit Power Co., Ltd 02_ N_TO-
247(Q5,Q6,Q11,
Q16,Q38,Q39,Q
40,0Q41)
China 190A_100V_RO
Resources 02_ N_TO-
Microelectronics | IRFP4468 247(Q5,0Q6,0Q11, | NR
(Chonggqing) Q16,Q38,Q39,Q
Co., Ltd 40,Q41)
:_'TE‘QVSQR&ERTE 80A_650V_1.7V
RS: 233 Kansas NCE80TD65BT |_TO- NR
o ) 247(Q48,Q37)
36 IGBT- PV Circuit | St
80A 650V _1.7V
Onsemi NCE80TD65BT |_TO- NR
247(Q48,Q37)
IR WORLD
HEADQUARTE prov_80A_S(G)
. RS: 233 Kansas APT60DQ60B ZT0247(D27,D9 NR
37 Diode- PV St. )
Circuit -
Xi'an Huayi 600V_60A_S(G)
Microelectronics | APT60DQ60B _TO247(D27,09 | NR
Co., Ltd. 4)
Renesas 35uH 5% 2:8
Electronics EE5525%2P D;\/'R4OH5E5*35* NR
Transformer Corporation 67mm_HES485
a8 BATT on 5 _NTC
transformer o o
inductance box |DaXin Electronic 3SUH_5/0_3'81
Technology Co., | EES525*2P e NR
gy 0., 67mm_HES485
Ltd
5
500uH_0%_14.
SRNE Sloar 5mR_1.5mm*3P
Co., NPF226060*2P |*45T 73*52*72 [ NR
Inductor on Ltd. mm_HES4855-
39 transformer H
inductance box 500uH_0%_14.
axin Electronic mR_1.5mm
(L4A) DaXin El i 5mR_1.5mm*3P
Technology Co., | NPH226060 *A5T 73*52*72 NR
Ltd mm_HES4855-
H
760uH
SRNE Sloar
Co., NPF141060 8% _1.3mm*2* | \g
40 Inductor (L4) on || g, 75T_20*31*56m
Main board m_HES4855
Technology Co., +8% 1.3mm*2*
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IEC 61727
Clause Requirement — Test Result - Remark Verdict
Ltd 75T_20*31*56m
m
Co., NPF226060*2P 43 HES48 NR
Inductor on Ltd. R
a1 transformer 60-H_PV1
inductance box
. 1.08mH_1.5mm
(PV1) DaXin Electronic P*63T 66+68*
* =
'Ll'te(;:hnology Co., | NPF226060*2P 43mm__HES48 NR
60-H_PV1
Co., NPF226060*2P = NR

42 transformer 0-H_PV2
inductance box ] 1.08mH 1.5mm
(PV2) DaXin Electronic . P*63T 66+68*

Ite;hnology Co., | NPF226060*2P 43mm_I-TES486 NR
0-H_PV2
Common mode | o), T77UHMIN_7TS
inductance on Electronics 0°C ~

43 th L-28-0044 - NR
mgtherboard(LS (Shensiigl 130°C R B R
) Co.,Ltd OHS(L5)
;E;“”gz”power Endela 47UH_+5% _9:9:

a4 transformer(T2) Electronics EC28 5:4:9:9 PC40_3 NR
is located SHRhe (Shenzhen) 0.5*25*31.5mm

Co.,Ltd _HES4855
motherboard
AC auxiliary 290uH_+8%
power Elrg:?lr?)nics R_42: 40:

45 transformer(T1) (Shenzhen) EC28 22: NR
on the Co. Ltd 8_PC44_30.5*2
motherboard " 5*31.5mm
PV auxiliary Endela 200uH_+8%,_
power Electronics R_40: 22:

46 transformer(T12 (Shenzhen) EC28 8__PC40_30.5*2 NR
(UL Co.,Ltd 531.5mm
motherboard v '

NOTES:

1) Not all item numbers are indicated (called out) in the photos, as their location is obvious.

2) Various® means any type, from any manufacturer that complies with the "Technical data and

securement means” and meets the "Mark(s) of conformity" can be used.

3) Indicates specific marks to be erified, which assures the agreed level of sunweillance for the

component. "NR" - indicates Unlisted and only visual examination is necessary. "See 5.0" indicates
Unlisted components or assemblies to be evaluated periodically refer to section 5.0 for details.
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Equipment of test
Equipment name Trade name Model SIN Cal. Due. Date
Power Analyzer YOKOGAVA WT3000 EP-011 2025/09/28
FuselE e RIS Kewell TVS-630kW EP-027 -
Power supply
el DYAe APC AFG-S-33800 EP-026 -
Source
G IE LIRS Qunling ACLT-38160H EP-028 -
Load
Digital oscilloscope YOKOGAVA DL850 EP-001 2025/10/06
Differential probe CYBERTEK VP5200 EP-003 2025/10/06
Current probe YOKOGAVA CT-1000 EP-012 2025/10/06
Current probe YOKOGAVA CT-1000 EP-013 2025/10/06
Current probe YOKOGAVA CT-1000 EP-014 2025/10/06
Three phase impedance Teseq CCN 1000-3 EE206-1 2025/10/06
network
Signal conditioning Unit [ Teseq/Germany INA2197/37A EE206-2 N/A
Three phase impedance
Teseq/Germany INA 2196/75A EE206-3 N/A
network
FNEMFERARBSROBBAE ik R X ft:Http://www.emtek.com.cn #B%8:cs.rep@emtek.com.cn
EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn
TRF No.: IEC61727A Page 50 of 52 Report No. : ENS2410100183P00101R  Ver.1.0



EMTEK(Y)

Access to the World

Annex IV
Laboratory Accreditation Certificate

AP
lacwzs CNAS

China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L2291 )

EMTEK (Shenzhen) Co., Ltd.

(Logai Entity: EMTEK (Shenzhen) Co., Ltd.)
Building 69 Maiialong Industry Zone
Nanshan District, Shenzhen, Guangdong, China
is accredited in accordance with ISONEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CL0O1 Accreditation Criteria for the Competenze cf
Testing and Calibration Laboratories) for the competence to wndertaks
the service described in the schedule attached to this certificare.
The scope of accreditation is detailed in the attached scheduls
bearing the same registration number as above. The schedule Yorms an

integral part of this certificate,

Effective Date: 2022-10-29
Expiry Date: 2028-10-28

Signed on behalf of Chine Natk

Crave Natoray Accreeiistor v
Adminaraton of e Pecpro’s Repe
wasesxrront CNAS & & sgpistory of i1
ULAC MAA) and the Az Pacfic A u L
The valldey of the cortficate can be checked on CNAS webalte ot i) oy whiu shanl

Finger 3 Laboratory Accreditation Certificate

***End of report***
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Statement

1. FRELTEEAEFR "REENERE" T

This report is invalid without the signature of the authorized approver and "special seal for testing".

2. REVFIRNRENGBOES

This report shall not be copied partly without authorization.

3. MREAENER(OHENERER , FEHXF @A REMZHNESS 4 RER |
The test results or observations are applicable only to tested sample. Client shall be responsible for

representativeness of the sample and authenticity of the material.

4 . AREFENRBREERFFASUZMBEAERRIAECER | (MEAZFEE. Bif. #FEHR
HEREEHSFENER
The observations or tests with special mark fall outside the scope of accreditation, and are only used for

purpose of commission, research, training, internal quality control etc.

5. FAIREUSWEFH THEEHE |, KEBARERAHRANEG , ALIN=ERRBEXEE | 53149
E. TVESREETEIRERERIRRI
The test results or observations are provided in accordance with measured value, without taking risks
caused by uncertainty into account. Without explicit stipulation in special agreements, standards or

regulations, EMTEK shall not assume any responsibility .

6 . WAREKREEERN , FTREIREZAE 20 HRIREH.

Objections shall be raised within 20 days from the date receiving the report.
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