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TEST REPORT
Grid-connected Inverter Regulation of

Provincial Electricity Authority(PEA)

Report Reference No..................... ENS2410100183P00102R

Compiled by (name + signature) ....: Xavier Qiu/Engineer

Approved by (name + signature) ....: Paladin Hu / Manager

Date of issue ............ccoeeevvevveenn.nn... September 20, 2024

Total number of pages .................... 49 pages

Testing Laboratory name............ . EMTEK(SHENZHEN) CO., LTD.

AdAress ....ovvviiieiieeeee e, : Bldg 69, Majialong Industry Zone, Nanshan District, Shenzhen,
Guangdong, China

Testing location/ address............... . Same as abowe

Applicant’s name ..............cc.couneee. . SRNE Solar Co.,Ltd

AdAress ....ooovevieiiiiiieieee : 4-5F,Building13A,Taihua Wutong Industrial Park ,Gushu

Dewelopment Zone ,Hangcheng Street,Baoan, Shenzhen, China PR

Test specification:

Standard ..........cocoiiiiiii, : IEC 61727: 2004
IEC 62116: 2014
Test procedure ........c.ccovvevveneennnnn. . IEC report
Non-standard test method............. N/A
Test Report Form No................... : IEC61727A
IEC62116A
Test Report Form(s) Originator ...... . EMTEK
Master TRF ......coveeiiiiiiiiiieees : Dated 2013-06
Test item description .................. . Solar Hybrid Inverter
Trade Mark........ccooveiiiiiiiiiinenn, : ' SRNE
Manufacturer.........cc.ccovviiiieennnn. : SRNE Solar Co.,Ltd
AdAress ....ovvviieiiee : 4-5F,Building13A,Taihua Wutong Industrial Park ,Gushu
Dewelopment Zone ,Hangcheng Street,Baoan, Shenzhen, China PR
Model/Type reference ................... . HESP4860S100-H
Firmware Version .............cc.ccue. : V2.85
Ratings .....ovvviiiiieeeec e :  See the rating label.
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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)

TESHNG e

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

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

General remarks:

"(see Attachment #)" refers to additional information appended to the report.
"(see 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
comma /point is used as the decimal separator.

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 converted 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 wiltage is conwerted to DC wltage by AC-DC module
to charge and store energy for the battery. Meanwhile, the solar photowltaic panel converts DC wltage 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.

S ] O - 51 j
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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

500vd.c./500Vd.c.

MPPT woltage 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 conversion efficiency 97.5%

European efficiency 97%

Protect

General parameters

Dimensions (WxHxD) 556*345*182mm

Weight (including hanger) 22.1kg

Self-consumption at night < 100W
-25~+60

Range of working temperature

Cooling method

Heat sink + intelligent fan cooling

Communication

RS485 / CAN / USB / Dry contact

FHEMRERRRSROBMRAR it RERYIHRUE

EMTEK (Shenzt

TRF No.:

g 69, Majialong Industry Zc

IEC61727A

Http

ne, Nansh

an District, Shenzhen, Guangdong, China Hitty

Page 4 of 49

Report No.: ENS2410100183P00102RVer.1.0




EMTEK(Y)

Access to the World

Copy of marking plate:

-

Solar Hybrid Inverter

Model Name HESP4RE0S100:H

Ingress protection IP&S

Operating Temparature Range -2B~B0°C{>45°C deraling)

Inverier topology Nan-isclated

Oworvolage category WAS), IDC)
Probective class 1
Max Parallel B
PW INPUT:

Max. OC inpuf power 4 80004V 4 B0

Absolute max. woltage SO0V o /B0 d.c.

MFPT volape range 120Wd. c.=-4500d.c.

Max. input curmeni TEAd. c.MBAd.c.

Izo PV 2TAd.cf2TAd.c.

AC INPUT:

Mominal valtage LiM/PE 230Va.c.

Rated/Max. current 40ha.c.
Mominal freguency SEOHz
Rafted/Max. apparant power SRO0VA
Mominal power 2200w

Pawer facior 0.8 leading to 0.8 lagging

ACOUTPUT:

Mominal valtage LNIPE 230Va.c.

Rated/Max. current 26Mm.C.
Mominal freguency SVEDHZ
Rated/Max. apparent power BOGHA
Mominal power E000W

AC putput power facior 0.8 leading i 0.8 lagging

Battery:

Batlery type Li-ion/Lead-acid

Battery voltage range 40vd.c.-S0Vd.c.

Max. charge/discharge current 10044 .c./ 138Ad.C.

SN:

A A A CE
A RoHS ¥

COMPLIANT —

Manufacturer:SRNE Solar Co.,Ltd

Address:4-5, Bullding 13A Talhua Wutong Industrial
Park Gushu Development Zone, Hangcheng Straet,
Bacan 518102 Shenzhen, Guangdong Province
PECQPLE'S REPUBLIC OF CHINA

WARMING FIRE HAZARD:

SUITABLE FOR MOUNTING ON CONCRETE

OR OTHER NON-COMBUSTIBLE SURFACE ONLY
CAUTION:THE DC AND AC BREAKER MUST
HAVE BEEM TURMED OFF BEFORE SERVICING

MADE IMN CHINA

\

/
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Summary of testing
Test result of Photowoltaic Grid-Tied Inverter model HESP4860S100-H, It was tested by SHENZHEN
EMTEK CO., LTD and complied according to requirements on grid connection of Provincial Electricity
Authority (PEA) as following
Clause Item Standard method Result
1 Harmonics IEC 61000-3-2 PASS
2 Voltage Fluctuation IEC 61000-3-5 PASS
3 Direct Current Injection IEC 61727 PASS
4 Reactive Power Control PEA PASS
5 Active Power Control PEA PASS
6 Low Voltage Fault Ride Through PEA PASS
7 Under and Over Voltage Protection IEC 61727 PASS
8 Under and Over Frequency Protection | IEC 61727 PASS
9 Anti-Islanding IEC 62116 PASS
10 Response to Utility Recovery IEC 61727 PASS
Possible test case verdicts:
— test case does not apply to the test object ..... N/A
— test object does meet the requirement .......... Pass (P)
— test object does not meet the requirement .... Fail (F)
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

| Requirement — Test

| Result — Remark

| Verdict

Harmonics

P

The power generating system of VSPP must not inject
harmonic current to the grid system exceeding the limit
based on the PEA’s rules conceming the Regulations
of Grid Connection B.E.2559. In terms of werification at
other lewvels of wltage beyond the aforementioned
requirements, the appropriate standard of IEC must be
applied.

See table 1

P

Voltage Fluctuation

The power generating system of VSPP must not create
wltage fluctuation exceeding the limit based on the
PEA’s rules concerning the Regulations on Grid
Connection B.E.2559.

Inverters shall not cause wltage fluctuation beyond the
limits defined by the IEC 61000-3-3 (2008) for inverters
with rated current < 16 A

IEC 61000-3-5 (2009) for inverters with rated currents
greater than 75 A or

See table 2

IEC 61000-3-11 (2000) for inverters with rated currents
<75 A.

Direct Current Injection

The power generating system of VSPP must not supply
direct current to the grid system exceeding the limit based
on the PEA’s regulations concerning the Regulations on
Grid Connection B.E.2559.

See table 3

Reactive Power Control

The power generating system of VSPP must be able to
control power factor (PF) or reactive power to maintain
wltage level at PCC aligned with PEA’s standards. The
power generating system of senice applicants must
have capacity as stated in Table 1.

See table 4

4.1

Voltage Lewel at PCC is Low wltage
Capacity in Adjusting Power Factor at 0.8 lagging to
0.8 leading as a minimum

Reactive Power Control Methods: At least one method
can control which is a fixed displacement factor cos 6

See table 4.1

4.2

Voltage Lewvel at PCC is moderate woltage or high
wltage (electrical installation not exceeding 500
kilowatt).

Capacity in Adjusting Power Factor at 0.8 lagging to
0.8 leading as a minimum

Reactive Power Control Methods: At least one method

can control which is a fixed displacement factor cos 6

FIEMRERARSROBMRAT i FERYHRHUXSRS X698 Muk:Http://www.emtek.com.cn HB%
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict

4.3 Voltage Level at PCC is Moderate woltage or high See table 4.3 P
wltage (electrical installation exceeding 500 kilowatt).

Capacity in Adjusting Power Factor at 0.80 lagging to
0.80 leading as a minimum

Reactive Power Control Methods: can control which a P
fixed displacement factor cos 6

Reactive Power Control Methods: can control which a P
variable reactive power depending on the wltage Q(U)

5 Active Power Control

The power generating system of VSPP must be See table 5
capable of reducing electric power from 100% to zero
by decreasing 10% electric power per one minute. In
this regard, if there is any abnormality occurred in the
grid system or any incident considered by PEA as an
impact affecting safety and stability of the grid system,
PEA would inform and/or give an order to the VSPP to
reduce electric power as appropriate.

6 Low Voltage Fault Ride Through P

The power system of VSPP must not disconnect itself ~ [S€€ table 6 P
from the grid system within the required period during
temporary low woltage of the grid system. The wltage
at PCC is determined as shown in Table 2.

Table 2. Duration of Low Voltage Fault Ride Through

Voltage at PCC Duration Time
(Second)

1) Low wltage Not required

2) Moderate woltage or

high

wltage (electrical

installation

not exceeding
500kilowatt)

3) Moderate woltage or As shown in
high Picture 1.
wltage (electrical

installation

exceeding

500kilowatt).

7 Under and Ower Voltage Protection P

FIEMRERARSROBMRAT i FERYHRHUXSRS X698 Muk:Http://www.emtek.com.cn HB%
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

| Requirement — Test

| Result — Remark | Verdict

The power system of VSPP must disconnect itself from
the grid system if wltage lewvel of line to neutral in the
utility system is out of ranges as stated in Table 3

Table 3. The Disconnect Duration of Falling Voltage
Out of Rated Voltage Ranges

see table 7 P

Under and Ower Frequency Protection

The power generating system of VSPP must disconnect
itself from the grid system within 0.1 seconds if the
frequency at PCC is not in the range of 47Hz-52Hz.

See table 8 P

Anti-Islanding

In order to prevent anti-islanding while there is no
electricity in grid system to be supplied to the power
system of VSPP, the power generating system of VSPP
must disconnect itself from the utility system within 1
seconds

See table 9 P

10

Response to Utility Recovery

After the power generating system of VSPP disconnect
itself from the grid system because of power outage or
wltage/frequency is out of the ranges, when the grid
system is back to normal, the power system of VSPP
must delay the time to reconnect itself to the grid
system at a minimum of 20 seconds to 5 minutes.

See table 10 P
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Clause | Requirement — Test | Result — Remark | Verdict
1 TABLE: Current 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 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 9.041 33.149 18.095 66.350 | 27.369 | 100.354 L1 - P
2 0.019 0.071 0.042 0.156 0.057 0.211 L1 <1% P
3 0.018 0.066 0.019 0.070 0.050 0.184 L1 <4% P
4 0.005 0.019 0.010 0.037 0.022 0.080 L1 <1% P
5 0.015 0.054 0.018 0.064 0.015 0.056 L1 <4% P
6 0.006 0.022 0.007 0.026 0.014 0.051 L1 <1% P
7 0.023 0.083 0.026 0.094 0.025 0.091 L1 <4% P
8 0.006 0.021 0.008 0.029 0.012 0.045 L1 <1% P
9 0.033 0.120 0.039 0.143 0.040 0.147 L1 <4% P
10 0.005 0.020 0.007 0.027 0.009 0.032 L1 <1% P
11 0.096 0.353 0.124 0.454 0.124 | 0.456 L1 <2% P
12 0.005 0.020 0.008 0.028 0.009 0.033 L1 <0.5% P
13 0.072 0.264 0.106 0.387 0.115 0.421 L1 <2% P
14 0.005 0.020 0.007 0.025 0.009 0.032 L1 <0.5% P
15 0.053 0.193 0.087 0.321 0.101 0.371 L1 <2% P
16 0.005 0.018 0.006 0.023 0.008 0.028 L1 <0.5% P
17 0.037 0.136 0.074 0.271 0.088 0.321 L1 <1.5% P
18 0.005 0.018 0.006 0.023 0.007 0.026 L1 <0.375% P
19 0.025 0.091 0.063 0.230 0.080 0.294 L1 <1.5% P
20 0.005 0.017 0.006 0.023 0.008 0.028 L1 <0.375% P
21 0.016 0.059 0.052 0.191 0.071 0.260 L1 <1.5% P
22 0.004 0.016 0.006 0.022 0.008 0.028 L1 <0.375% P
23 0.010 0.036 0.045 0.164 0.063 0.233 L1 <0.6% P
24 0.004 0.015 0.006 0.021 0.007 0.027 L1 <0.15% P
25 0.006 0.023 0.037 0.135 0.056 0.206 L1 <0.6% P
26 0.004 0.015 0.006 0.021 0.007 0.026 L1 <0.15% P
27 0.004 0.016 0.031 0.113 0.049 0.180 L1 <0.6% P
28 0.004 0.014 0.006 0.020 0.007 0.026 L1 <0.15% P
29 0.004 0.016 0.026 0.094 0.043 0.158 L1 <0.6% P
30 0.004 0.014 0.005 0.019 0.007 0.025 L1 <0.15% P
31 0.004 0.014 0.022 0.082 0.038 0.141 L1 <0.6% P
32 0.004 0.013 0.005 0.018 0.007 0.026 L1 <0.15% P
33 0.004 0.016 0.018 0.065 0.033 0.122 L1 <0.6% P
34 0.003 0.013 0.005 0.017 0.007 0.025 L1 <0.15% P
35 0.004 0.014 0.016 0.058 0.029 0.106 L1 <0.3% P
36 0.003 0.013 0.005 0.017 0.007 0.024 L1 <0.075% P
37 0.004 0.013 0.014 0.052 0.028 0.101 L1 <0.3% P
38 0.003 0.013 0.005 0.017 0.006 0.023 L1 <0.075% P
39 0.004 0.013 0.012 0.043 0.022 0.082 L1 <0.3% P
40 0.003 0.013 0.004 0.015 0.006 0.020 L1 <0.075% P
THDI - 0.150 - 0.240 - 0.289 L1 < 5% P
Supplementary information:
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
1 [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 Limi
Order 33% of rated 66% of rated 100% of rated % c:][n cl)tutput Result

output current output current output current Phase ST

% (%) V) (%) 9 (%)
1 220.557 | 100.253 | 220.279 | 100.127 |[220.010 | 100.005 L1 - P
2 0.011 0.005 0.010 0.005 0.010 0.004 L1 <2% P
3 0.033 0.015 0.070 0.032 0.041 0.019 L1 <4% P
4 0.012 0.006 0.011 0.005 0.011 0.005 L1 <2% P
5 0.072 0.033 0.011 0.005 0.009 0.004 L1 <4% P
6 0.010 0.005 0.009 0.004 0.009 0.004 L1 <2% P
7 0.030 0.014 0.011 0.005 0.008 0.004 L1 <4% P
8 0.012 0.005 0.009 0.004 0.009 0.004 L1 <2% P
9 0.016 0.007 0.009 0.004 0.009 0.004 L1 <4% P
10 0.012 0.005 0.010 0.004 0.009 0.004 L1 <2% P
11 0.016 0.007 0.017 0.008 0.013 0.006 L1 <4% P
12 0.011 0.005 0.010 0.004 0.010 0.005 L1 <2% P
13 0.024 0.011 0.016 0.007 0.013 0.006 L1 <4% P
14 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
15 0.016 0.007 0.016 0.007 0.011 0.005 L1 <4% P
16 0.010 0.005 0.009 0.004 0.009 0.004 L1 <2% P
17 0.019 0.009 0.016 0.007 0.011 0.005 L1 <4% P
18 0.011 0.005 0.012 0.006 0.011 0.005 L1 <2% P
19 0.019 0.009 0.017 0.008 0.012 0.005 L1 <4% P
20 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
21 0.015 0.007 0.014 0.006 0.009 0.004 L1 <4% P
22 0.010 0.005 0.010 0.004 0.009 0.004 L1 <2% P
23 0.018 0.008 0.014 0.006 0.009 0.004 L1 <4% P
24 0.009 0.004 0.010 0.005 0.009 0.004 L1 <2% P
25 0.016 0.007 0.014 0.006 0.010 0.004 L1 <4% P
26 0.010 0.004 0.009 0.004 0.009 0.004 L1 <2% P
27 0.016 0.007 0.012 0.006 0.009 0.004 L1 <4% P
28 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
29 0.014 0.007 0.011 0.005 0.009 0.004 L1 <4% P
30 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
31 0.013 0.006 0.012 0.005 0.009 0.004 L1 <4% P
32 0.009 0.004 0.009 0.004 0.008 0.004 L1 <2% P
33 0.013 0.006 0.010 0.005 0.009 0.004 L1 <4% P
34 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
35 0.012 0.005 0.010 0.005 0.009 0.004 L1 <4% P
36 0.009 0.004 0.010 0.004 0.009 0.004 L1 <2% P
37 0.012 0.006 0.012 0.005 0.010 0.004 L1 <4% P
38 0.009 0.004 0.009 0.004 0.009 0.004 L1 <2% P
39 0.012 0.005 0.009 0.004 0.009 0.004 L1 <4% P
40 0.009 0.004 0.010 0.004 0.009 0.004 L1 <2% P
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
[THOVv | - | 0115 | - [ 00994 [ - [o0.0721 | L1 | <5% | P |
2 TABLE: Voltage Fluctuation P
Flicker measurement 1 EUT values Limit Result

L1 L2 L3
Pst 0.052 . . 1.00 P
Plt 0.031 . - 0.80 P
dc [%] 0.129 - - 3.30 P
dmax [%] 0.195 - - 4.00 P
dt [s] 0 - -- - -

Supplementary information:/

3 TABLE: Direct Current Injection P
Condition of test Output Power [kW]
supplying power to balance linear loads 33% +5% 1.98
supplying power to balance linear loads 66% +5% 3.96
supplying power to balance linear loads 100% +5% 6.00 P
Output DC current Measurement
Phase 33% of rated 66% of rated 100% of rated Limit Verdict
output current output current output current [%] [P/F]
(A) (%) (A) (%) (A) (%)
L1 0.00256 0.01 0.0411 0.15 0.0381 0.14 <0.5
L2 - - - - - - <0.5
L3 - - - -- -- - <0.5

Supplementary information:/

4 TABLE : Reactive power control P
-Q max

Power Set Active Power Reactive power DC power Power
[%] KW p.U. KVAR p.u. (kW) p.U. factor
1 0.04 0.61% 0.17 2.82% 0.06 1.01% 0.23
10 0.53 8.87% -3.59 -59.90% 0.63 10.49% 0.16
20 1.16 19.36% -3.57 -59.49% 1.26 20.97% 0.32
30 1.75 29.24% -3.56 -59.29% 1.88 31.26% 0.45
40 2.40 39.93% -3.57 -59.49% 2.50 41.75% 0.57
50 3.00 50.01% -3.57 -59.49% 3.13 52.23% 0.62
60 3.62 60.30% -3.58 -59.69% 3.75 62.52% 0.70
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EMTEK ()

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict

70 4.22 70.38% -3.57 -59.49% 4.38 73.00% 0.75

80 4.82 80.26% -3.56 -59.29% 5.00 83.29% 0.81

90 5.20 86.72% -3.57 -59.49% 5.41 90.15% 0.82
100 5.20 86.72% -3.58 -59.69% 5.40 89.94% 0.82

+Q max

Power Set Active Power [W] Reactive power [Var] DC power Power
kw p.UL. KVAR p.U. (kW) p.U. factor

1 0.05 0.81% -0.17 -2.82% 0.07 1.21% 0.27

10 0.58 9.68% 3.93 65.54% 0.63 10.49% 0.16

20 1.16 19.36% 3.61 60.10% 1.26 20.97% 0.30

30 1.79 29.85% 3.63 60.50% 1.89 31.46% 0.45

40 2.40 39.93% 3.68 61.31% 2.52 41.95% 0.53

50 3.01 50.22% 3.64 60.70% 3.13 52.23% 0.65

60 3.62 60.30% 3.63 60.50% 3.76 62.72% 0.71

70 4,22 70.38% 3.64 60.70% 4.38 73.00% 0.77

80 4.82 80.26% 3.64 60.70% 5.01 83.49% 0.81

90 5.40 89.94% 3.63 60.50% 5.61 93.57% 0.82
100 5.38 89.74% 3.65 60.90% 5.60 93.37% 0.83
4.1 TABLE : Reactive power control P

4.1 fixed displacement factor cos &

P (setting) | PF (setting) | P (measuring) | Q (max measuring) | PF (measuring)
P.F. setting 0.80 lagging
0% (1%) 0.80 lagging 76.3 -300.4 -0.24
10% 0.80 lagging 660.8 -506.4 -0.79
20% 0.80 lagging 1146.1 -836.1 -0.8
30% 0.80 lagging 1746.4 -1272.8 -0.8
40% 0.80 lagging 2358.5 -1709.4 -0.8
50% 0.80 lagging 2953.2 -2160.2 -0.8
60% 0.80 lagging 3547.7 -2614.7 -0.8
70% 0.80 lagging 4151.9 -3054.0 -0.8
80% 0.80 lagging 4749.4 -3502.7 -0.8
90% 0.80 lagging 4744.6 -3506.3 -0.8
100% 0.80 lagging 4749.2 -3501.0 -0.8
P.F. setting 0.80 leading
0% (1%) 0.80 leading 57.3 222.9 0.24
10% 0.80 leading 626.9 474.8 0.8
20% 0.80 leading 1203.0 903.2 0.8
30% 0.80 leading 1777.3 1333.7 0.8
40% 0.80 leading 2346.8 1770.7 0.8

TRF No.:
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EMITEK

0o the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
50% 0.80 leading 2978.5 2230.1 0.8
60% 0.80 leading 3540.8 2677.4 0.8
70% 0.80 leading 4157.0 3119.3 0.8
80% 0.80 leading 4713.8 3549.8 0.8
90% 0.80 leading 5148.8 3888.5 0.8
100% 0.80 leading 5153.0 3881.3 0.8
P.F. setting PF 1.0
0% (1%) 1.0 49.1 -168.2 0.28
10% 1.0 603.1 57.5 0.99
20% 1.0 1213.4 56.9 0.99
30% 1.0 1824.6 67.8 0.99
40% 1.0 2432.1 69.1 0.99
50% 1.0 3036.3 72.2 0.99
60% 1.0 3638.2 71.4 0.99
70% 1.0 4236.9 74.3 0.99
80% 1.0 4832.7 80.6 0.99
90% 1.0 5425.2 91.7 0.99
100% 1.0 6001.6 95.6 0.99
5 TABLE : Active power control P
Power Setting _ Power Deviation of set point
Power Measuring [kW]

Power [%] | Power [kW] Power [kW] Power [%)]
100% 6 6.00 0.00 0.00%
90% 5.4 5.42 0.02 0.40%
80% 4.8 4.84 0.04 0.60%
70% 4.2 4.24 0.04 0.60%
60% 3.6 3.64 0.04 0.60%
50% 3.0 3.04 0.04 0.60%
40% 2.4 2.44 0.04 0.60%
30% 1.8 1.82 0.02 0.40%
20% 1.2 1.21 0.01 0.20%
10% 0.6 0.60 0.00 0.00%

Supplementary information:
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EMTEK ()

Access to the World
GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict
Pac[W]
7000
6000
5000
4000
3000
2000
1000
0
THOAOHOOLOLOOTOHOTOITOTOHMOMOOMOMMNSAN MN~AN -
OFFTOONNATOOULLINONNATAOOMOIINONN A
HANMTOOMN~NODNDOHAAANMNMTLO~NO0ODDOAANMEODOMNS0 O O
DODOLODOONO0CCOOOCEOO A ddddddd I AN
OCOOOOOO©OONMNMNMNNNNSNNSNNSN NSNS NSNS NSNNNSNNSNNSNNSNSNNSNSNS NS~
B B B I e TR O e T O I O e e TR s TR O IO O IO O I R B O R O B O B e B B e B |
6 Low Voltage Fault Ride Through (90% Power) | 3
List of tests Residual amplitude of phase-to- Duration Time (s)
phase wltage V/Vnhom
0.7-0.8 (V4/Vnom) 1.002
file:5- A-phasel faults 0.3-0.5 (V5/Vnom) 0.160
0-0.049 (V6/Vnom) 0.161
Low Voltage Fault Ride Through (30% Power)
List of tests Residual amplitude of phase-to- Duration Time (s)
phase wltage V/Vhom
0.7-0.8 (V4/Vnom) 1.001
file:5- A-phase faults 0.3-0.5 (V5/Vnom) 0.161
0-0.049 (V6/Vnom) 0.159
Low Voltage Fault Ride Through (10% Power)
List of tests Residual amplitude of phase-to- Duration Time (s)
phase wltage V/Vhom
0.7-0.8 (V4/Vnom) 1.007
file:5- A-phase faults 0.3-0.5 (V5/Vnom) 0.163
0-0.049 (V6/Vnom) 0.160
FHEMRERARBSROBERAT it FEFRYFTHURKIREZTIKEIHE Mik:Http://www.emtek.com.cn #Bff:cs.rep@emtek.com.cn
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EMTEK(QY)

Access to the World
GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict

Supplementary information(90% Power):

T A A
||mﬁ M] “l-mﬂ.\ I‘-“‘ [k : A H\ ‘J AR R A A '\"‘.J ,...‘."‘“I#-_r;
m A A e T e e T
. - o N - o e 1 i s 0 [ e i >
u . . R #am CEr [ - el i
M= 10:15.308008 16.310154 1002056
— — ErT s o o o
U2 1RMS rc@ACCA V] o e e 152404 11_{RMS rc@ACGHd ) e pr 000 ey
EES— — e - s e e s s s
T i i - .
A-phase symmetrical faults 0.7-0.8 Vn A-phase symmetrical faults 0.3-0.5 Vn
AR LA AN A AT AR AR
= = \%f\ U va-w-"\‘\'«’ﬁ;’ AN
H fﬁ\u\ RJ \‘I l“ | “I ‘HHJ \J”\ Y \ J ,J i \J HJ\H‘\ \“,#"J
4] _ o 4 000 3
- u. ) [] A& LT
B —_— m— r— v
— e o e o
— i — . o
E—— o e piion e
T - - — _—

A-phase symmetrical faults 0-0.049 Vn
Supplementary information(30% Power):

T R s T 1

U‘lmlw M\WJ R M i le N il ww MN I W‘

LAY L T | TTRVEEY

al

A AVAVAVEY

A A
NAVAY | T
J

-
& - - . . e e e o 5
LY A B
® A s R wam [h AR i
HAE PEr—— r——— g7

L 01656205 1756381 L0176

m LLEL LY -60.114%9 110487 1708811 BATELAY
SN M 5420875 125049 imase 1600026 A ) 2301657 osmes 2110005 e

A an i 27280 Sar0n 3.0 Leso® #U1_IRMS_@ACGAd V] a0 708 1508588 018755
B UL_RME_roRACGrid IV] e il -6L70008 161800 B11_tRMS_rc@ACGrid [A] 76T Lirmz T e
13RS _re@ACTrd AT Tasoms fr sosonz e e s i — o e

P 1 re@ACGHd W] 7% Py s P

A-phase symmetrical faults 0.7-0.8 Vn A-phase symmetrical faults 0.3-0.5 Vn

USRS RBSROBRAT i FEFRYHHURIRATWX69H Wik Http:

://www.emtek.com.cn #BF&:cs.rep@emtek.com.cn
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EMTEK(Y)

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
; AR ANRA A A NANAANNANAANA AN
: \ ,f\ ft\ AL 4 R — ;‘. /\\ AWANAWA inivivivl
z 1 \ I 1 | |
° U \J .\JF R\r "j v lu \ul Y U v U ‘j \L’ ‘-J \\{ U V U
T % O cuw ] - e 3
(™) a L] AR Fas i
Hid = 01615120 1631115 015995
LLELI) 1623488 -0.398755 15.23662 1083306
S e o i s
Em— e i i i
e i o S i
s e o e i

A-phase symmetrical faults 0-0.049 Vn

Supplementary information(10% Power):

=

A

TR

=

@AC(W] @ 11_tRM...AC[A] ® UI_tRM...AC[V] @ AI1/I2...453 [A] ® Al L[U2...453 [V]

@AC[W] ® I1_RM...AC[A] ® UL iRM...ACIV] ®

P_trc

- 009,500 009,600 [EZETI - ] 00 500
a B HE HEME
) A 5 AR BHE Ca]
- B4 [s] 95688536 97319505 0.1630969
BdiE [<] 0:10.551674 0:11.559631 1.00795T
A 1/U2@T...Net3_1453 -181.5963 1208099 3024012 sa.62282
e 275889 1225453 sz 1616533 @A 1/12@TRIONets_1453 2665209 0030739 2637470 1418489
@Al 1/2@TRIONet2_1453 -3.708428 -0.256345 3452083 0.956054 ® U1_tRMS_rc@AC V] 2299591 6884249 1611166 9200326
G ULLRMS_rc@AC V] (2220800) IGLIH05 TR 82425 @ 11_tRMS_rc@AC [A] 2660848 1158674 -1502174 1576880
®11_tRMS_rc@AC [A] 2.655630 0.801136 1854554 0.983016 P_t_rc@AC W] 996262 26:98605 _sT2.6402 1692455
P_t_rc@AC W] 598.4265 9969965 -498.7268 138.0850

A-phase symmetrical faults 0.7-0.8 Vn

A-phase symmetrical faults

0.3-0.5 Vn

@AC[W] @ 11_tRM...AC[A] ® UI_tRM...AC[V] @ AI1/12...453[A] @ Al 1{UZ...a53 [V]

P_t_ra

Cmj

B [s] 0:10.1312188 0102912237 0.1500048

©A11/U2@TRIONEt3_1453 [V] 2212552 2078422 2290994

® A1 1/12@TRIONet3_1453 [A] -0.018345 2585681 2.604026

© U1_tRMS_rc@AC V] 2268237 122015 2156035

®11_tRMS_rc@AC [A] 2618897 222188 -0.397048
P_t_rc@AC W] 5818135 2732408 579.0811

A-phase symmetrical faults 0-0.049 Vn

7 TABLE: Operating Voltage Range P

FIEMRERRRSROBRAE it
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EMTEKY)

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

| Requirement

— Test

| Result — Remark

| Verdict

b
(S]

Voltage Range (V)

Setting
Voltage (V)

Setting time
(s)

Test
Voltage (V)

Disconnecting
Time (S)

Max.
Disconnecting
Time (S)

Result

V<50%

114

0.2

113

0.08

0.3

V<50%

114

0.2

113

0.08

0.3

50%=<V<90%

195.5

1.5

195

1.02

2.0

50%=<V<90%

195.5

1.5

195

1.02

2.0

90%=<V=110%

198

200

CONTINUE

CONTINUE

90%<V<110% 198 - 200 CONTINUE CONTINUE
90%<V<110% 241 - 240 CONTINUE CONTINUE
90%<V<110% 241 - 240 CONTINUE CONTINUE

Ol N[O ]|W[IN]|PF

110%<V<120% 253

253

254
254
265
265

0.17
0.16

1.0
1.0
0.16
0.16

=
o

110%<V<120%
V2120%
V2120%

=
=

U|V|(T0|TV|V|(TV|TV|TV|(TVT|TVT|T|TO

12

20 -fe - e AR P e B e A ] B B e
H
H
A A O S
——————————————————————————————————————————————————————————————————————————————————————————————————————————— L T T
-------------------------------------------------------------------------------------------------------------- BT e LT EE R
H .
- ] g = o = =0
] a 3 AR ANE [ A ] kR N
B <] 4188572 4270012 0.082340 B (] 39756617 40569142 0.0812525
Al 1/US@T...Net3_1453 -201.5234 1291298 214.4364 1132644 Al 1/U4@T... Net2_1452 -191.9899 -26.61516 1653747 1138174
@Al 1/12@TRIONet3_1453 2344742 0564130 22.88329 3058834 @Al 1/2@TRIONet2_1452 -23.13488 -8.736989 14.39783 3066493
@A 1/U3@T...Netz_1453 0186680 030502 0056178 052063 @Al 1JU3@T...Net3_1453 0933615 0130570 0.803044 0159228
V < 50%,114V V < 50%,114V
5 o o — T A A I
otk LA ‘ B A TUCHOEHERA LERERIEHL IS G RRSHH I RERUW 0RO R e
} LML L ‘ i L CRASHA NN MV Lo LT LT L 111
T DAL 1] I R YAV
MM”“'M!“h“\M\Hlml#UWH\MI’\“HW
ER il A b A A - WWW WWWWWWWVW W
. .
B T e R e e e CEEEeEEEERS e L R e S T P B B ettt
——————————————————————————————————————— B e e e E
B S R T T S B EE R GACOGRIECRETTEPISEEPRRE SLPRRY D PEE O PPEEE P REETE PESE TR EEESrER L EPREEE RN SEPRET) FECRESEPPREEE R
. .
-] [:] (-] =]
A B ar HRE A B =15 HXiE
BT 5] 4251725 5.280209 1028484 B (] 4.609090 5.630402 1021312
Al 1/US@T...Net3_1453 1678815 2374631 -405.3346 195.0139 Al 1/U4@T...Net3_1453 -90.33256 1811737 -s08e117 194.9408
@Al 1/1D@TRIONet3_1453 2168133 0063722 2160512 3063713 Al 1/2@TRIONet3_1a53 -8.633006 0208611 8841617 3074604
ORI 1/U3@T...Net2_1453 2.001835 [RETEN -1.850704 033826 O AUIET. Net3_1453 1562013 0131403 1457610 0233677
0, 0, 0, 0,
50%=<V<90%, 195.5V 50%=<V<90%, 195.5V
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EMTEK(})

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict

=
E
g g
£ g
I §
z z
. H
= =
H] H]
£ g
g 4
z z
. .
= B
T LA A ... HiHiilPkk. g
£ g
H 4
z z
0050 0050
A B AR HAE [m] A B AR HRE
fial [s] a77520 03026613 02049083 odidl (=] 980120 3141185 02157075
SAI1U2@T...Netz_1453 -230.4860 322.1208 612.6073 2007213 ®AI1/U2@T...Netz_1a53 3186008 -290.6853 -602.4500 2022829
@A 1/12@TRIONet3_1453 -33.91965 36.48368 70.40333 2977846 ®Al1/12@TRIONet3_1453 3633855 -33.53583 -69.87848 29.60663
Al1/U@T...Net3_1453 0153160 0153665 50574 0153350 Al1/U4@T...Net3_1453 0153438 0153430 60545 0153362
% % % Y
90%=<V=110%, 198V 90%=<V=110%, 198V
= B
2 2
. .
= =
s 2
. .
= B
e AL T e R B B N e A S B R E T B ERREEERRIES EEERRER
B T B e el S B R L S e B T R L P B
280 e N - e L
H H
0050 0100 0150 0200 0250 ) CE > ] =X 0150 0200 0250 =) 0350 [>]
A B AR HNE ] A B HrR N
B [5] 8.95326 0:29.62700 0:20.67374 BtiE 5] 942874 0:31.38018 0:21.95144
@A 1/U2@T...Net3_1453 -80.34004 -250.8450 -179.0050 239.6036 SAI1/U2@T...Net3_1453 2516164 3166763 5682927 230.0672
@Al 1/12@TRIONet3_1453 -5.043686 -30.18607 2113639 25.13401 ®Al1/12@TRIONet3_1453 -28.95185 3640633 6535818 25.15768
Al1/U@T...Net2_1453 0153072 0153692 61934 0153961 Al1/U4@T...Net3_1453 0154519 0151712 28083 0153136
% Y% % %
90%<V<110%, 241V 90%<V=<110%, 241V
= B
£ - E
g o H]
E £
H g
R E
2 2
. .
= =z
8 asof- s
FR H
E £
g 4
S a0l B
2 2
. .
= B
e E e e RECT R TS EEERERERRS TR FERERE R P A T T T ] EERRR
R B T b B i R B T e B i i i L
£ g
H I
) e ) B
E 2
) Sar0 ) O Tox 0 % 0 B o - s
A B 1 HHE ] A B AR EEC
B8 [s] 78624754 8.0347758 0.1723004 B8l [s] 47070176 48747284 01677108
@A 1/U2@T...Net3_1453 3088503 2375467 -566.3970 2546886 S AI1/U2@T...Net3_1453 2325496 msiTe 1992625 255219
@Al 1/12@TRIONet3_1453 U.T7105 -0.226533 -34.99758 23.20085 ®AI1/12@TRIONet3_1453 -0.664497 -0.239123 0.425374 2321799
Al1/UA@T...Net3_1453 1520758 0.152497 -1.368262 0464701 Al1/U4@T...Net3_1453 2.028835 0154531 1874304 0162807
110%<V<120%,253V 110%<V<120%,253V
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EMTEK(QY)

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
V2120%, 280V V2120%, 280V

8 TABLE: Operating Frequency Range P
Setting Setting Test

N | Frequency | Frequency time Frequency | Disconnecting | Max. Disconnecting

o. | Range (Hz) (Hz) s) (Hz) Time (S) Time (S) Result

1| 93.8%UFT 46.9 0.08 46.9 0.08 0.1 P

2 | 94.2%UFT 47.1 - 47.1 Cont. Cont. P

3 | 103.8%O0FT 51.9 - 51.9 Cont. Cont. P

4 | 104.2%O0FT 52.1 0.08 52.1 0.07 0.1 P

Supplementary information:
OFT: Owver frequency Trip Setting
UFT: Under frequency Trip Setting
Cont.: Continuous operated

I o a

A — o — s
T— - — — =
£ T = =
e — = — =

A B £l HRE

[si=le] 560738 0:32.50240 0i26,89502

©AI1/U2@T...Netz_1453 276.6296 2621078 -538.7374 229.9557

@ALL/12@TRIONet3_1453 3104776 -30.20280 -61.25055 26.20875

Al1/U4@T...Net3_1453 0152837 0.155812 2.976e-3 0.153995

Under frequency < 46.9 Hz Over frequency > 51.8 Hz
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EMTEK(Y)

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
S PRI P W P LA ]
E -] o z
A B (=151 HAiE % 3.75255? 3.3:;542 BS‘!’;E.E AR
Under frequency < 47.2 Hz Over frequency =52.1Hz
9 [TABLE: Islanding protection (EUT output = 100%) )
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 PEUT | Actual \% Remarks5)
No (% of EUT QL in (% of (% of Time (kW) Qf V)
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 IB

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 IB

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
IAC fundamental current at L1 0.12A L2: 0.09A L3: 0.12A

balance condition
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EMTEK ()

Access to the World
GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict

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 isthe 0 %
test condition value.

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

Condition A:

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. 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.

AAA N AR A A A m o a hoA A A A A Al 5 F s \ ~ n 7 A n ~
R \ iy h fi L‘ “ II I\ Wil “ ‘ I I\ f | \‘ fl i ‘\ H i |ﬂ i f| i AN AR A .'\\. IR NA i
i | | ! N A A N A U AL O | AR AR A
L I }Iw\ ; \\w‘ i I | 25 S WY U1 OURRY A Y A \ \ {4 \ W
! S / / \ J \
,lll-‘ “\‘flll “\‘f\ { i i \“ll“w“%‘fll L A U A U AR N | R Vo i
IR AR ,,J‘ R / VRV RY R Y VALY A
R A o 'S o Iy Jv‘u'Ju - : 1% % o : A AV
H H
; o = . o o 2.3 ]
A ® AR . A ® AR
A p— s06465 nasss0 ETTE) sasai0 s1s0m4 o287
SN 1UI@TRIONet3_1028 [V] 1037440 2280753 3433132 A 1/U2@ETRIONEA3_1028 [V) 2383702 306.7074 545.0867
S A1 I@TRIONet3 1028 [A) 0ZTES0 £.241380 0.037670 B A 1/14@TRIONet2_1028 [A] 0231743 £.242710 Q010967
A G TRIONet3_1035 (8] s o nstesn B EETRIONet3_1073 A 2150503 orseras e

Disconnection at PAC 0% and QAC 0% reactive load | Disconnection at PAC 5% and QAC -5% reactive load

= ff -“M it il ‘ﬁ‘ fl A f' I\ (Wil “ ‘\ 'I i f i f il h 7N s / \. \\ PR ./_‘a\ £
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| | 1 i U 1 \ / \ o/ \/ v/ \ v/
i \‘ Wy b1 1| , TRl i -f ¥ ‘, I AR ‘ . M f IRIRTIA \/ N/ \ / \ / V| / \ / \ /
ool A A A -4 y VY - oA Ao oA o \LA oAt o/
H
O = = e FECTa ¢ | - A ] S ]
A ® AR . A ® AR
A samaTs saasors aarsea ETTE) s azs3a50 o062
SN 1UI@TRIONet3_1028 [V] -198.49538 -290.1509 -01.65502 S A UZETRIONeL3_1028 V] 243.8405 -208.3303 -542.1708
S A1 I@TRIONet3 1028 [A) 0234604 0239372 47653 B A 1/14@TRIONet2_1028 [A] 0164986 0228405 0053419
A G TRIONet3_1035 (8] e oz e B EETRIONet3_1073 A pys e 200

Disconnection at PAC 5% and QAC 0% reactive load |Disconnection at PAC -5% and QAC +5% reactive load

FUEMRERRRSREBMAT it FERYHHUEIRAETWXEHE Mitk:Http
EMTEK (Shenzhen) Co., Ltd. Add: Building 69, M

v.emtek.com.cn #RFE:cs.rep@emtek.com.cn

TRF No.: IEC61727A Page 22 of 49 Report No.: ENS2410100183P00102RVer.1.0

ajialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn



EMTEKY)

Access to the World

GRID-CONNECTED

INVERTER REGULATION

OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

| Requirement — Test

| Result — Remark | Verdict

A A\ Al A A T { I
[ i Vol f Vo \
Vo I Vol Vg |
/ “ .I Y-f \ ‘\ f’ b ; II i 1 I| .
YR | WOV
: foooy - VAT Y
. .
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LY A B R LY A B am
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B AA@TRIONetT_1028 [A] 6.199¢-3 0230776 0326575 B A 1/M@TRIONeta_1028 [A] 0078201 0.220299 0298500
AN TN el i T BRI dratet e Tt
Disconnection at PAC 0% and QAC -5% reactive load | Disconnection at PAC 0% and QAC +5% reactive load
H H
AN Fal o) n I A \ A \ n n
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[ / ¢ 1 Fy 1 {1 {4 oo / b
/ (Y 1 \ f [ (1 A [ R
/ [ / \ \ ] | Vo Vo foul oy, 4y
: / \p-eey ek | \A O W |1 - fo-etf [ A0 'k\,
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i (s ®11.483195 0:11.605320 0122124 116} 3504193 ADI065E 0.206%63
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Disconnection at PAC +5% and

QAC -5% reactive load

Disconnection at PAC +5% and QAC 0% reactive load

A A " A A |
A A A R
Vol / [\ \ v
Vol f A {4 Y Vol
vl [ f Vo ¥ | o e e
! / ! f 1 1
WY / \ WA
5 ¥i Vi ¥, \ A W 4
H
T (] wa - ] am
0 A ® AR
il () [ B.TO406T 0.133726
S A 1UR@TRIONet3_ 1028 [V] 29.36605 2855185 286.1524
@A IADTRIONet2_1025 4] 0210007 0z360s o007
S I@TRIONet 1028 (A 2sesmr e ararm

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

9 ITABLE: Islanding protection (EUT output = 66%)
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EMITEK

0o the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
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 PEUT | Actual \%
No (% of EUT| QL in (% of (% of Time (kw) Qf V) Remarks5)
rating) 6.1.d) 1) | nominal) [ nominal) (ms)

1 66 66 0 -5 0.13 3.96 0.97 290 IB

2 66 66 0 -4 0.16 3.96 0.97 290 IB

3 66 66 0 -3 0.22 3.96 0.98 290 IB

4 66 66 0 -2 0.27 3.96 0.98 290 IB

5 66 66 0 -1 0.36 3.96 0.99 290 IB

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 IB

8 66 66 0 2 0.21 3.96 1.00 290 IB

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 IB

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 5)
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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EMTEK(Y)

Access to the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict
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Disconnection at PAC 0% and QAC 0% reactive load | Disconnection at PAC 0% and QAC -1% reactive load
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Disconnection at PAC 0% and QAC -2% reactive load | Disconnection at PAC 0% and QAC -3% reactive load
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Disconnection at PAC 0% and QAC -4% reactive load | Disconnection at PAC 0% and QAC -5% reactive load
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World

GRID-CONNECTED

INVERTER REGULATION

OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

| Requirement — Test

| Result — Remark

| Verdict
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Disconnection

at PAC

0%

v A A N AN AN
A 1 IANNANEE
\ X (A \
\ \ IR
H .
o (=] -]
= & s L] . A 8 R
HAEE sae700 s9LI0 az7aa1 LT s 6155574 oans
A 1LU2BTRION<t2 1028 V] siemm 246453 26022 41 1/U2BTRIONe(2 1028 V] ] a6t 045310
A1 IAGTRIONet3_1025 (4] osses 022935 0357501 A MGTRIONets_1025 [A] 0203133 naine aaon4
41 1ETRIONe 1029 [4] 1921907 063 prEy A BETRIONEt 1029 4] R -ons6002 1790028

and QAC

+2%

QAC +1% reactive load

reactive load
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Disconnection at PAC 0% and QAC +3% reactive load

Disconnection

at PAC 0% and QAC +4% reactive load
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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:

U1(V): wltage of EUT; I1(A). I4(A): current of EUT;

I2(A) Grid side EUT current

TABLE: Islanding protection (EUT output = 33%)
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EMITEK

0o the World

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause | Requirement — Test | Result — Remark | Verdict
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 PEUT | Actual \%
No (% of EUT| QL in (% of (% of Time (kW) Qf V) Remarks5)
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= 1284uF

IAC fundamental current at ) ) )

balance condition L1: 0.08A L2: 0.12A L3: 0.15A

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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Access to the World

Clause

GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
| Requirement — Test

| Result — Remark

| Verdict
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SN 1UI@TRIONet3_1028 [V] -231.2300 1901098 4213398 S A UZETRIONeL3_1028 V] -312.0421 -228.9731 83.16899
S Al 1I@TRIONet3 1028 [A) 0053883 0196457 0142574 WA 1@ TRION«t2_1028 [A] 0179768 0156403 0073365
SA11I@TRIONet3_1029 [A] ~TA4ECI4 £.030503 7476826 BA/13@TRIONet3_1025 [A] 5838197 -0.145408 9.692789
Disconnection at PAC 0% and QAC -2% reactive load | Disconnection at PAC 0% and QAC -3% reactive load

il AV ANFA
‘\/\\/ N

Nl ~ f AN SN AN N S | in s ~ A N7 ~ N A s ~ I~ Al
g \\/ \\/ \u’ N/ \'L/ VARV SAVAR VALV \\/\ N/ \\/ \\/’ AV V4 \\// \\/ V4 \\./ \\/ \\/ VARV ARV
i FEEN - | s v 0 s (= =7 il n =1 ) wmm w0 (e (= T
LY A B Hi& L) A L] 21
LR 5763628 5993601 0230063 Bl 5.003240 6004362 0191122
A 1UI@TRIONet_1028 [V] 2TLEETH -2TLE034 -543.6012 SN YUZETRIONeA3_1028 V] ALTTTT4 1138745 1180523
B A 1IA@TRIONAI_ 1029 [A) QATETAS 0168324 0310421 B A 114@TRION2_1028 [A] 0.189304 0.184059 534563
S AII@TRIONtI_1029 [A) 8EE1ITE 03170 +8.343455 BA1/1I3@TRIONet3_1025 [A] 1059757 0.220087 0838710
Disconnection at PAC 0% and QAC -4% reactive load

Disconnection at PAC 0%

and QAC

5%

reactive load
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EMTEK ()

Access to the World
GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict

I\ AW AW A WA\ WaWauaY AN ANANA WA\ WA aWANA AN ANIANTA
VAR VAAVAAVIRVARV] R VALV VIIAVELVAL VEAVARV | VARV VALV A NSNS NN
; :
[ [:] = [:] [+]

LY A B R LY A B am
LI 5939555 6114336 0.174891 HE ] 5970753 6137459 0166706
WA LU2ETRIONEt 1028 (V] 2005538 -255.3184 -A64,6721 BALUZETRION 1028 V] ~112.2403 2056849 9362
B AA@TRIONetT_1028 [A] Q40126 CAT4046 0.235081 B A 1/M@TRIONeta_1028 [A] 0088147 0.174522 0212669
e e o = S = i

Disconnection at PAC 0% and QAC +1% reactive load

Disconnection at PAC 0% and QAC +2% reactive load

TN N N Fa N /‘\‘ N e N ™ N AN s Va
AN NSNS XN N NN NN ' NN R NSNS SR
; :
[+ EX T [ FEEE o [+] T [+ EC=
LY A B R L) A L] HE
Hid s 5584557 STHTE 0147148 il 5.T20648 5543881 0122794
BN 1U2@TRIONeE3_1028 [V] -106.9250 1687493 6152433 A 1/U2@ETRIONEA3_1028 [V) 1941195 3249147 130.7952
B A1 JA@TRION3_ 1029 [A) 0200272 0190258 0.010084 WA 1@ TRION«t2_1028 [A] 0204086 0.184059 0020077
R == = = B D = = 2
Disconnection at PAC 0% and QAC +3% reactive load

Disconnection at PAC 0% and QAC +4% reactive load

.\\ . s \ /;,f . k/, \\\7 / .‘\\U/,. .\\_7/'/ \\\/ o

o
=" - 041 (=]
L} A B Hi&
LR 6.253088 6.366550 0113462
BN 1URE@TRIONEA3_1028 [V] -189.9121 2215507 114627
B A 1IA@TRIONI_ 1029 [A) QAD0543 .17e807 0223637
R EmrTtEN = = —
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:

U1(V): wltage of EUT; I1(A). I4(A): current of EUT; [2(A) Grid side EUT current

10 | Table: Response to Utility recovery test P

" Limit Actual Setting Test Result
Test condition
(sec) (sec) (sec)

Result

tht ;RS R L
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)
Clause | Requirement — Test | Result — Remark | Verdict
Under frequency (46.99Hz) 131 131.1 P
Over frequency (52.01 Hz) 131 131.2 P

20 - 300
Under wltage level 1 (195V) 131 131.1 P
Ower ltage level 1 (253V) 131 131.1 P
Supplementary
L ]
E‘ R R T e R it Rt S
'; 2.50r ’|’ ’| ””””””””””””””””””””””””””””””” e et Attt Attt
¢ 00:02:00 00:04:00 00: DS:% 00:08:00 E
[(m] A B HiE AAE
Betifl <] 6:13.3903 8:24.5242 2111338
Al 1/U4@T...Net2_1452 10.09130 -311.6706 -321.7619 229.9717
@Al 1/12@TRIONet3_1452 -0.609668 -0.084808 0.524860 0.431131
@ F_fund@AC [Hz] 49.90765 50.00077 0.093121 50.00006
@Al 1jU3@T...Net2_1452 1.560492 0.135058 -1.424533 0.136980
Response to utility recovery over wltage lewvel 1
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T
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%
T R e e T P R P PP TTs PP LT PP EEETRTEEPTEPPPTEN Tl EECREPEPEETPPPEETRTEEY FEPPPY CRPTE
2
=
[P 1 S e YY————___ T T
L +
Z
i
I N II''''' 'S NH—S B e T
4
i
e R R R R R BT e LR R EPEETEETEERTEE EY EEEEETEETEEPEETEEPEETE EEEERE EETER
&
2
=2
ST e R E ) T T T TR PP PP DR T PP E PP TP B R CRECEECEETEEEEETY EETEEY EEEE
s L
.
200 4 &00 00 )

[(m ] A B HFa A
A8l [s] 6:15.8139 8269742 2:11.1603

Al 1/U4@T...Net3_1453 -1.117334 45.05430 46.17163 2295728
@Al 1/12@TRIONet3_1453 -0.607241 -1.489772 -0.882531 0.456300
@ F_fund@AC [Hz] 50.13803 5000097 -0.137062 50.00006
B Al 1/U3@T...Net3_1452 1565006 0.137736 -1.429169 0.137211

Response to utility recovery under wltage level 1

2 | | \

E 250
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=
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A R e e S REEREEEEE REEEEE RS
4

e B R e A SRR LR EEEEEEEEEE EEEEEE EEERRE
@

£

T L R B R B R R LR EEREE (EEEEEE

=
o

A B HiE HHE

B idl [s] 6:14.6272 £:24.8842 2:10.2570
Al 1/Us@TRIONet2_1453 [V] 0.125950 -252.6043 -252.7303 229.9762
@Al 1/I2@TRIONet3_1453 [A] -0.542534 -0.48705T 0.055477 0.379010
@ F_fund@AC [Hz] 44.56428 50.00065 5436367 49.99927
@Al 1/U@TRIONet3_1453 [V] L7068 0.118977 -1.658090 0.119905

Response to utility recovery under Frequency

RUENRERER RS ROFRAT
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1 B R e e e R R e T LR ETEEEEETEET EEREEE REEEEEEE
@
g
R s R e e i R R L EEEEEEEEEE EEREEE CEREEE
‘b
.
: : c B -
[ A B 215} HNE
B 5] £:13.7913 8:23.8919 2:10.1007
Al 1/U4@TRIONet3_1453 [V] 3.966416 90.36525 86.39884. 229.9766
@Al 1/12@TRIONet3_1453 [A] -0.543633 -1.418419 -0.874786 0.389385
®F_fund@AC [Hz] 54.42817 49.99831 -4.429859 50.00078
@Al 1/U@TRIONet3_1453 [V] 2.053656 0.122474 -1.931182 0121801
Response to utility recovery over Frequency
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7 TABLE: list of critical components
Manufacturer/ Technical data | Mark(s) of
Item Name trademark? Type / model? and securement | conformity3
means
Adhesive-Type .
1 Label (not 3M COMPANY | PS32(L) Adhesive-Type, | . jrys
Min. 80°C
shown)
NanGongHuiLi NR
. 345*500*177.8
Enclosure of oS hanShi SR- mm NR
2 ; KeTu 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 Heal-sink Ltd. H 6063_V1.0
DongGuan
World JiXe NR
Shenzhen HESP4860S100
Heat-sink Zhengqin -H
4 (Transformer Hardware [_'HESP48605100 _105X76.5X290 |NR
Inductance Box) | Products Co., _AL6063_10614
Ltd. 2 V1.0
AC input
98-40-
5 owerload topstone _40A cURus
protector P1B1PRBNB
Dongguan
6 AC terminal Tl PA12DS WTA65-05-6P | cURus
Electronics Co.,
Ltd.
Dongguan
Telian
7 PV terminal Electronics Co., |PA12DS WTAG5-05-6P |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
Vari Vari H(230V)_6.0KW |[cURus
anous arnous (MPPT*2)_2.0m |cETLus
9 All PCB m_2 288*365m
m_288*365mm_
V2.0
interchangeable | Various PCB_SR- cURus
HESP4860S100

FHEMRERARSREBRAT ik RERYHHLUEDRA X694 Mik:Http://www.emtek.com.cn Bf¥§:cs.rep@emtek.com.cn
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H(230V)_6.0KW
_PV
INPUT(MPPT*2)
_1.6mm_1123*8
6mm_4256*176
mm_V4.0
. . 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 105C cURus
Control board
communication | Shenzhen 24AWG 600V
13 board cable Mingmou 1007 105°C cURus
layout
14 msulatlon_sheet SABIC JAPAN L FR60 U_L94V-0, 130°C CURUS
on heat sink LC Film
Shenzhen 12v_2.76W_50
Huaxia Hengtai | 08025VE12MCL [O0ORPM- cURUS
Electronic Co D2 RD_80*80*25m
enclosure
IR NDH3649 0602 éé\é_l\jisw_‘wo
CE:EEEE)QONICS. 5SA12NBLDL  |RD_60%60+25m | CURUS
& 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 SIS,
17 ptocoup ISO1050DUBR |6.8mm, DUB- |cURus
on control board | Instrument .
8,105C
u25
LITE
200-
18 Optocoupler | JTTECTNOLO e [400% 5000y e
on control board CORPORATIO U32, U33, U35,
N U36, U37, U39
H * *
Transformer on |SRNE Sloar high-frequency 22018 19.05mm,
19 com board Co. Ltd transformer 90°C(1057C) See 5.0
" ' EE19 T1
250Vac, 5A,
Xiamen Hongfa ;'SFSZFA'OOS' 5000Vac,85°C | cURUs
20 Relay on com RY2
board 250Vac, 5A,
Panasonic DSP2a-DC5V 5000Vac,85°C cURus
RY?2
21 Relay for and | xiamen Hongfa |HF165FD-G/12- |PSIZV-TT4MA | cURus
isconnhection _AOA

FHEMRERARSREBRAT ik RERYHHLUEDRA X69# Mk Http://www.emtek.com.cn #BF:cs.rep@emtek.com.cn
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(RLY1-6) VDE 40043143 |HY1STF (RLY1-6)
i Honaf DC12V_77.4mA
VSEGZOOZ’Q&Z AHES3191Q _40A cURus
(RLY1-6)
Relay on PV Xiamen Hongfa DC12V_44.4mA
22 board(RLY1-2) |VDE 40043143 | HF36F/012-HST | "y 0 EEATS
Y2_0.01uF_300
SlaSiva Y213Y5V1D103 [VAC M P=10m
SHI HONG b Subassembly
M m(C2,C4,C17,C
VDE 40043430
- Y capacitor on 40,C16,C39)
ST Y2_0.01uF_300
. . VAC_M_P=10m
Various Various m(C2,C4,C17,C cURus
40,C16,C39)
474K310V_26.5
gn:Em(Z)l:lEN HMKP474K310 |*19*10mm_P=2 cURUS
| VDE 40044173 | NFAD_HMKP §.05mm(c269,01
24 X Capacitor on )
Main boghe Xiamen 474K310V_26.5
Faratronic MKP62 *19*10mm_P=2 CURLS
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 ;lljjsse L AC Electronics Y3 Copper Wire, cURus
Co.,Ltd. Total Length 70
mm, Outside of
Lead
Wire 63
mm(F1,F2,F3)
HOLLYLAND 65V 63A,
26 Zg\s}e- battery for | ~~Sgg L63A interrupting cURus
senes VDE 40017057 500A, 125°C
Xiamen SET
Electronics 5A/250VAC
27 FUSE for MOV Co. Ltd. CAHO0412501 F2.F3.F4 cURus
VDE 40017057
Xiamen SET
MOV fuse on Electronics 5A/250VAC
28 PV small board | Co.,Ltd. CAHOAL2501 b bo FaFs cURus
VDE 40017057
Electrolytic SamYoung SN 2
29 capacitor at the [Electronics Co., ELECTROLYTI —mq:; 81?)2?5:7.5
battery Ld. CAPACITORS | 10000HNXA
The MOQV for AC . . 102KD20-
. . Brightking _
30 input is on the 20D561K P10_1000V_P= |cURus
40027827
motherboard 10mm
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Electronics Co 102KD20-
Ltd " | MOV20D561KT (P10 _1000V_P= |cURus
VDE 40027827 10mm
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 gII_'.PiVQI/M%lRS 3550 P=10m |[NR
m_2000H_1.75
A
180V,25uF, -40-
eI HAPK256J180v | T20V:20UF, 40
Electronics Co.. HAPK 105C NR
Ltd 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 | 557547 MRS
- IGBT- INV Wuxi China
Circuit Resources
Huajing NCE80TDE5BT |S0ABS0V_L7V \p
] . TO-247
Microelectronics -
Co., Ltd
. . 600V_60A_S(G)
Diode- INV Wuxi NCE —

34 Circuit Power Co., Ltd APT60DQ60B _TO247(D27,D9 |NR
4)(D25)
190A_100V_RO

: 02_ N_TO-
\évolf,f,(;\lgg L, |IRFP4468 247(Q5,06,Q11, |NR
N Q16,Q38,Q39,Q

35 MOS- DC 40,Q41)

Circuit China 190A_100V_RO
Resources 02_ N_TO-
Microelectronics | IRFP4468 247(Q5,0Q6,Q11, |[NR
(Chongging) Q16,Q38,Q39,Q
Co., Ltd 40,Q41)
EEXVSSL%ADRTE 80A_650V_1.7V
RS: 233 Kansas NCE8OTD65BT |_TO- NR

’ 247(Q48,Q37)
36 IGBT- PV Circuit | St:
80A_650V_1.7V
Onsemi NCE80TD65BT |_TO- NR
247(Q48,Q37)
IR WORLD
. 600V_60A_S(G)
Diode- PV HEADQUARTE —
37 Circuit RS 233 Kansas APT60DQ60B Z;I'0247(D27,D9 NR
St.

FHEMRERAR RS RO BERATE
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@

Xi'an Huayi 600V_60A_S(G)
Microelectronics | APT60DQ60B _T0O247(D27,D9 |NR
Co., Ltd. 4)
Renesas 35uH_5% 2:8
* *
Electronics EES5525*2P g;\/l R4OF|5E58§125 NR
Transformer Corporation e
38 BATT on S_NTC
Fransformer _ 35uH_5% 2:8
inductance box DaXin Electronic . DMR40 55*55*
Itedchnology Co., | EE5525*2P 67mm_HES485 NR
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.
(L4A) DaXin Electronic 5mR_1.5mm*3P
Technology Co., [ NPH226060 *A5T_73*52*72 NR
Ltd mm_HES4855-
H
760uH
iff "N NPF141060 8% _1.3mm2* 1o
Lt d" 75T_20*31*56m
40 Inductor (L4) on ' m_HES4855
Main board 760uH
Huizhou Deli +8%6 1.3Mmm*2*
'Ll'tec;:hnology Co., | NPF141062 75T 20*31*56m NR
m
SRNE Sloar E.OEmH_l.S*mnl
Co., NPF226060+2p | 2F 631_66768" |\ o
Inductor on Ltd. 43mm__HES48
a1 transformer 60-H_PV1
inductance box
(PV1) DaXin Electronic fzg%rg;r—l(ag*rgg
% =
'Lrte(;:hnology Co., | NPF226060*2P 43mm__HES48 NR
60-H_PV1
SRNE Sloar L
Co., NPF226060*2P CLE AL B NR
Tl Lid. 43mm_HES486
42 transformer 0-H_PV2
inductance box ) 1.08mH_1.5mm
(PV2) DaXin Electronic *P*63T 66+68*
* =
'Ll'te(;:hnology Co., | NPF226060*2P 43mm,_HES486 NR
0-H_PV2
Common mode | g\ yq|o 777UHMIN_7TS
inductance on Electronics 0C~
* ::gtherboard(LS SE) Hae0on 13000?42A_B_R NR
) Co.,Ltd OHS(L5)
44 The main Endela EC28 47uH_+5% 9:9: NR
auxiliary power | Electronics 5:4:9:9 PC40 3

FHEMRERARSREBRAT ik RERYHHLUEDRA X69#: Muk:Http://www.emtek.com.cn #B%:cs.rep@emtek.com.cn

MTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nansh

TRF No.: IEC61727A Page 37 of 49 Report No.: ENS2410100183P00102RVer.1.0

an District, Shenzhen, Guangdong, Ct 2 Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn



EMTEK(Y)

Access to the World
transformer(T2) | (Shenzhen) 0.5*25*31.5mm
is located on the | Co.,Ltd _HES4855
motherboard
ili 290uH_+8%
AC auxiliary Endela _tc70_
power Electronics R_42: 40:
45 transformer(T1) EC28 22: NR
(Shenzhen)
on the 8 PC44 _30.5*2
Co.,Ltd
motherboard 5*31.5mm
E;’Wi‘r”‘"'ary Endela 290uH_+8%_
Electronics R_40: 22:
46 transformer(T12 EC28 - NR
) on the ( (Shenzhen) 8 _PC40_30.5*2
*
motherboard Co.,Ltd 5*31.5mm

NOTES:

1) Notall 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 verified, which assures the agreed level of surveillance 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
P“I’Dggfvg‘rms"’l‘i)';y[)c Kewell TVS-630kW EP-027 -
LB APC AFG-S-33800 EP-026 -
Source
el Ui 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
UC N e e Teseq CCN 1000-3 EE206-1 2025/10/06
network
Signal conditioning Unit | Teseq/Germany INA2197/37A EE206-2 N/A
Three phase impedance | s Germany INA 2196/75A EE206-3 N/A
network
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Annex IV
Laboratory Accreditation Certificate

K -
Tl

China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L2291 )

EMTEK (Shenzhen) Co., Ltd.

(Legai Entity: EMTEK (Shenzhen) Co., Ltd.)
Building 69, Maijiafong Industry Zone

Nanshan District, Shenzhen, Guangdong, China

is accredited in accordance with ISOJEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CL0O1 Accreditation Criteria for the Competencze cf
Testing and Calibration Laboratories) for the competence to wndertaks
the service described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached scheduls
bearing the same registration number as above. The schedule forms an

integral part of this certificate,

Effective Date: 2022-10-20
Expiry Date: 2028-10-28

1*
Signed on behalf of China Nationsl A ditation Service for Canformity A nt %}"'

Creve Natorgy Accrestiston Servce for Confurmty Asbassrrmnt [CNAS] o suthorioed by Canification asd Accasiain
; naraton of to Pecp Raput o Natonyl acorediation tohemes Yor osrforrety
wasesxrront CNAS & » sxpistor A R Lo Aerarganent

WG MBA

Viutuod Recogntan Adrangement (AP,
Sthe) (weew crws org.

latian Cocperad

(LAC MAA) and the Asid Pachic / 0
on CNAS webate

The xalidey of the cortficate can be shon

Finger 3 Laboratory Accreditation Certificate

***End of report***
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)
Statement

1. RETEEAEFR "REENERE" T

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

2. REVFAIRNRENGHBOES

This report shall not be copied partly without authorization.

3. MREAENER(HENERER , FEHXF@EIRREREMNES 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 . AEREFENRBREERFA SIZMBAERRIAEEER | (UEAZTFERE. R, #BFE
WERREEHFENER
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. AREUSSWES THEEHRE , XEBARERFAHRAING , AERERFRBHERXSEE , 555
HE. ESHGTHERFIENRRIL
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 . WAKREBKREEERN , FTREIREZAE 20 HRIEH.

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