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ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER
Oscilloscope LAN National Science and Technology Development Agency,
f] @2 1"3‘ i s smansnan Ministry of Science and Technology
é = § Response to utility recovery under voltage level 1
< o)
Programmable i Programmable
DC-Power ° | EuT e AC Power ‘ Trip voltage setting: 203 V
supply nverter supply 3 Recovery time setting: 120 Sec
Veur, leur, Peur, Qeur \ 52 R5232§ Voltage 203-5% area: 193 V
E g T ! Test time: 259.99 Sec
o TR | Inverter: not reconnected
8 leo, PLo, Quo b 3
ot L3 |
C ELECTRICAL AND ELECTROMNIC PRODUCTS TEESTING CENTER e ! 1] 2] Bl B :
m Madonal Eclerce ard Techrnology Dewslopment Agency, m'ﬁl‘ i Power analyser Prg_’grﬂ?:dble ng“n‘:}ﬁ?’ {
inkstry of Sclerce ard Techrology T ] i : = i
. . Chang Voltage to 230 V
Grid-connected Inverter Regulation Time for Inverter reconnect: 130.83 Sec
Metropolitan Electricity Authority B.E. 2558 (2015)
Report Reference No. ... ¢ SAMeE-004
Equipment Under Test (EUT) Ne. _: SC-H6-0560
Testing Laboratory Mame ... . Blectrical and Electronic Products Testing Center
Bodress e . 141 Thailand Science Park, Innowation Cluster 2 Tower D,
PhahonyothinRd., KhlcngMueng, Khlongluang, PathumThani 12120,
Thailand
Applicant’s Mame ... : INHOPOWER Company Limited
ArEss e : 18th FE":'E'T- TF':;C' Tower 2, 118/1 Rama 8 Road. Phaya Thai, Phaya ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER
Thai. Bamghok 10400 C ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER National Science and Technology Development Agency.
m Mational Science and Technology Development Agency, — Ministry of Science and Technology
TE'Et 5 i'ﬁ '- n Ministry of Science and Technology T — -.. "
Standand...o.. e » IEC TZ7-2004, IEC 82118-2008, IEEE 1547-2003
|IEEE1547.1-2005 and AS 4777 3-2005. 3.2.2 |leBLE: Operating Frequency Range | P
Mon-standard test method .............. o WA Frequency | Setting | Setting Test | pisconnecting | Max. Disconnecting 324 TABLE: Operating Voltage Range P
MNo.| Range |Frequency time Frequency Time (S Time (S Result
- . - . (Hz) (Hz) (s) (Hz) ) ®) Voltage Range Setting Setting time L Disconnecting e
Test item descriplion ... ¢ Bidirectional BV changer No. ) Volage (V) ) Voltage | “Tp gy | Disconnectin | Result
; 1 =47 a7 0.18 46.8 0.05690 0.1 P g ) g Time (S)
Trademark ... : Wallbox
2 <47 a7 0.18 46.8 0.05699 0.1 P 1 V<115 114 0.1 113 0.00234 0.1 P
Meodel andfor type reference .1 Quasar 3| <27 e 0.18 158 0.05693 o1 = . V<115 4 o1 113 0.00235 o -
Senal rmber o : BOT201 2| <a7 47 0.18 46.8 0.05697 0.1 P 3 V<115 114 0.1 113 0.00232 0.1 p
FiTTTWETE VEISION oo . 5117 5| <47 a7 018 | 468 0.05695 0.1 P 4 | wv<is 14 01 " 0.00239 041 P
. 113
Raing.....ccooeomee e . See marking 6 =52 52 0.1 52.2 0.01697 0.1 P > Vet 4 o1 000252 o1 ¢
7 S 52 5 01 5232 0.01693 01 P 6 | 1155V <200 203 15 138 1.6312 2.0 ]
Date of receipt of test item ... : 23 June 2023 e | -2 - o o 0.01699 o - 7 | 115sv<200 | 203 15 198 16316 20 P
: 8 | 1155w =200 203 15 198 1.6311 2.0 ]
Ciakeqs) of performance of test ...._...: 23 June 2023 9| -52 52 01 522 0.01691 01 P =
- 9 | 1155V <200 203 15 198 1.6310 2.0 ]
Ciate of report Bsue . ¢ 23 June 2023 10| =52 52 0.1 522 0.01698 0.1 P -
10 | 1158V <200 203 15 198 1.6313 2.0 ]
Supplementary information:
11 | 240 <V <311 244 2.0 242 1.6272 2.0 ]
12 | 240 < v <311 241 2.0 242 1.6270 2.0 ]
13 | 240 < v =311 241 2.0 242 1.6275 2.0 ]
Tested by Approwved by 14 | 240 <V < 311 241 2.0 242 1.6271 20 P
e ) 15 | 240 < W =< 311 241 2.0 242 16272 2.0 ]
LA | - | I S TP—
[. E—ﬂﬁmn“"l 1 FOE YRR A 16 V311 2855 0.1 286.5 0.01299 0.05 ]
17 VeI 290 0.05 286.5 0.01281 0.05 ]
(Mr Eakkachai Taesanoo) Mr Ruengrit Minae) 18 vz3n 290 0.0 286.5 0.012%6 0.05 P
E|-|E|r|,eer {:F'Eﬁ.ﬁl:l" Manager 19 V=3 290 0.05 286.5 0.01292 0.05 P
20 V2311 290 0.05 286.5 0.01294 0.05 ]
Supplementary information:
-Minimum under voltage ftrip string of inverter is 114
Over frequency= 52 Hz -Maximum over voltage trip string of inverter is 285.5 W
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ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER
Hadonal Sdence ard Tedhrology Development Agency,

Code

wwh HED

Grid-connected Inverter Regulation of
Provincial Electricity Authority B.E. 2559 [201&)

TEST REPORT

Report Reference Mo : B4MER-023

b B, e : 5T-68-0239

Testing Laboratory Name ._._.._...._.. : Blectrical and Electronic Products Testing Center
AGAMESS .o eecercecercerceescerces s : 141 Thailand Science Park, Innovation Cluster 2 Tower D,

PhahonyothinRd., KhlangMueng, Khlongluang, PathumThani 12120,
Thailand

Applicant’s Mame ... :

Electricity Generating Authority of Thailand [EGAT)

Address : 53 Moo 2 Charansaniteong Road, Bang Kruai, Nonthabur 11130,
Thaland
Test specification
Standand ... : |EC 817Z7-2004, IEC 62118-2008, |EEE 1547-2003,
|EEE 1547.1-2005
Mon-standard test method ... o WA
Test item description ................._.. : Bidirectional EV charger
Trademark ..o ! wallbox ®
Meodel andfor type reference ... : Quasar
Serial mumber ; BOTEES
FrMMWEINe VErSIon ..o D E132h
271, [ - See marking
Ciate of receipt of test item ... : BiMay 2025
Ciate(s) of perfomnance of test ... o 18-23 May 2025
Ciate of reportissue e : 28 May 2025
Tested by Approved by
'JT#E akkacla A Everard
{Mir.Eakkachai Taesamoo) (Mr_Ruengrit Ninae)
Enginesr Ciperaticn manager

PTEC|

I CTAC A WACH. T BOMIE PR MR RGN T

ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER
Mational Science and Technology Development Agency,

oA

TR Ao WAL JT RO PRI M RGN O

ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER
Mational Science and Technology Development Agency,

s

12.1 | TABLE : Active power control | p
Power Setting i Power Deviation of set point

Power [%] | Power [W] Fower essaring fY] Power W] Power [%]

100 3900 5900.00 - -

a0 5310 5290.00 20.00 0.38%

80 4720 4660.00 60.00 1.27%

70 4130 41390.00 -60.00 -1.45%

60 3340 3580.00 -40.00 -1.13%

50 2350 2870.00 80.00 271%

40 2360 2430.00 -70.00 -289T%

30 1770 1800.00 -30.00 -1.69%

20 1180 1100.00 &0.00 6.78%

10 590 660.00 -70.00 -11.86%
Supplementary information:

Active power control
sensey
i .Im*ﬂ
b mu{".
“‘ﬂ'ﬂ'll‘
111l .'.
[ TTTY T

Tirren [memcas]

Graph : Active power control

8.1.2 | TABLE : Reactive power control -
-0 max

Pow Active Power Reactive power DC power Power factor
SE-E:t kW p.u. kVAR pu. (kW) pou.
[*a]
10 0.600 10% -0.250 -4 - - 0.995
20 1.160 20% -0.260 -4%% - - 0.997
30 1.760 0% -0.260 -4 - - 0.998
40 2.340 40% -0.270 -5% - - 0.999
50 2.930 0% -0.280 -5% - - 1.000
60 3.520 60% -0.280 -5% - - 1.000
70 4150 T0% -0.250 -5% - - 1.000
80 4750 B1% -0.2580 -5% - - 1.000
a0 5.230 S0% -0.308 -5% - - 1.000
100 5.900 100% -0.310 -5% - - 1.000

+ max

Pow Active Power [W] Reactive power DC power Power factor
er [Var]
Set KW p.u. EVAR pu. (W) p.u.
[*]
10 0.600 10% -0.250 -4% - - 0.995
20 1.160 20% -0.260 -4 - - 0.997
30 1.760 0% -0.260 -4% - - 0.998
40 2.340 40% -0.270 -5% - - 0.999
S0 2.930 0% -0.280 -5% - - 1.000
60 3.520 60% -0.280 -5% - - 1.000
70 4.150 T0% -0.250 -5% - - 1.000
80 4750 B1% -0.250 -5% - - 1.000
a0 5.250 90% -0.308 -5% - - 1.000
100 5.900 100% -0.310 -5% - - 1.000
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ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER

Mational Science and Technology Development Agency,

st J\

ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER

8.2 | TABLE: Operating Frequency Range | P
Setting | Setting Test ) . i )

o| mametin |Fomemer| b | Fommes | PRl | g | e

1 99% UFT=TE 470 010 4543 0.0828 0.1 P

2 | UFT =TE<110%UFT - - 47.00 Cont. Cont. P

3 | 00% OFT<TF< OFT - - 52.00 Cont. Cont. P

4 TE=101%0FT 2.0 010 52 63 0.0820 01 P

Supplementary information:
TF:Test Frequency
QOFT: Owver frequency Trip Setting
UFT: Under frequency Trip Setting
Cont.. Confinuous operated

L S A o haches
Annex |
Test Configuration
Oscilloscope | pan
fl B3 B e
AC CubE R ELTa
Venk ; Programmabie
(CHAEMO EUT . o A Bt
Connector) Inverier =1 supply
RZz32
Veur o Poa Qo \ 52
lag, Pac, Qac
I\D- pLCv QLD
Rl Bl Bl
Power ;néf ser Programmatie Computer
’ RLC Load Control
Ll
RE232 i

1 LAN

Under frequency 46.43 Hz

Owver freguency 52.00 Hz

Ower frequency 5263 Hz

8.4 TABLE: Harmonics P
Condition of test Power (KVY)
supplying power to balance linear loads 33% #5% 1.850 P
supplying power to balance linear loads 66 9:345% 3.890 P
supplying power to balance linear koads 100 %+5% 2900 P
Dutput Current Harmonics Measurement (1) {2) Res
Order 33% of rated 66% of rated 100% of rated Phase Limit Lirnit ult
output current output current output current (of output {of output
(A) A) () current) curmrent)
(A IA)
1 9.481 20.924 28121 L - - -
2 0.024 0.02 0.019 L 2174 48 P
3 0.032 0.132 0.194 L 5.87 M P
4 0.017 0.016 0.018 L 1.087 22 P
5 0.025 0.051 0.053 L 2.908 o6 P
5 0.015 0.013 0.013 L 0.725 11 P
7 0.013 0.045 0.052 L 1.957 40 P
8 0.016 0.015 0.017 L 0.544 9 P
] 0.014 0.055 0.065 L 1.033 [] P
10 0.013 0.011 0.011 L 0.435 7 P
11 0.014 0.03 0.038 L 0.843 19 P
12 0.012 0.012 0.013 L 0.362 G P
13 0.008 0.033 0.044 L 0.544 16 P
14 0.011 0.011 0.01 L - 3 P
15 0.009 0.022 0.033 L - 3 P
16 0.009 0.0059 0.01 L - =) P
17 0.007 0.016 0.024 L - 6 P
18 0.01 0.1 0.011 L - 4 P
19 0.005 0.014 0.022 L - G P
20 0.008 0.007 0.008 L - - P
21 0.004 0.011 0.017 L - - P
22 0.008 0.00%9 0.01 L - P
23 0.004 0.008 0.014 L - - P
24 0.007 0.008 0.008 L - - P
25 0.004 0.006 0.01 L - - P
26 0.006 0.007 0.008 L - - P
27 0.006 0.004 0.006 L - - P
28 0.007 0.008 0.009 L - - P
29 0.005 0.006 0.008 L - - P
30 0.006 0.006 0.007 L - - P
K] 0.006 0.003 0.003 L - - P
32 0.007 0.007 0.008 L - - P
33 0.005 0.004 0.006 L - - P
34 0.005 0.006 0.007 L - - P
35 0.004 0.004 0.004 L - - P
36 0.006 0.007 0.007 L - - P
&1} 0.005 0.006 0.007 L - - P
35 0.005 0.006 0.007 L - - P
39 0.004 0.006 0.007 L - - P
40 0.005 0.006 0.006 L - - P
THDi 0.75% 0.84% 0.84% L - 5% P
Supplementary information:

(1WLimit at IEC 61000-3-12:2011

HNan@w5INaNELHe9 (BNE.)

Finger 1Test Configuration

Finger 2 Test Picture




Compare PEA & Code

ltem

PEA Code
Standard

1 Active power control
2 Reactive power control

3 Under / over frequency protection
4 Voltage fluctuation
5 Harmonics

6 DC injection
7 Low voltage fault ride through

8 Under / over voltage protection
9 Anti-islanding

10 Response to utility recovery

PEA

PEA

Appropriate IEEE/IEC
(IEC 61727-2004)
Appropriate IEEE/IEC
(IEC 61000-3-11)
Appropriate IEEE/IEC
(IEC 61000-3-12)
Appropriate I[EEE/IEC
(IEC 61727)

PEA

Appropriate I[EEE/IEC
(IEC 61727)
Appropriate IEEE/IEC
(IEC 62116-2008)
Appropriate I[EEE/IEC
(IEC 61727)

MEA Code
Standard
N/A
N/A
MEA

|IEC 61000-3-11

|EEE 1547.1-2005

|[EEE 1547.1-2005
N/A

MEA

IEC 62116-2008

IEEE 1547.1-2005




AC vs. DC Bidirectional Charging Infrastructure

Bidirectional Power
electronics

Bidirectional Power
electronics



aauifagiiv

T Y Y Y A v
@Eg‘i%‘ﬁi]1Qﬂﬂu1ulﬂﬂﬁ1§ﬂ1iﬂﬂﬁ®‘u‘%mllwllﬁaﬂﬂuﬂ‘i\‘iﬂ‘u MEA ttay PEA

AAIDZSNNUNG MEA a1 13aouaariiny



ﬂ31NW%@N1Hﬂ1§ﬁ1!ﬁuiﬂﬁﬂﬂ1ﬁ Has U IN NV LN

edugalasamst man nww. 92143211 V2G & VPP Platform (WattDrive) Nn3oalFaulanui vaz

v
U/ U

#1103 V2G Grid Code v041l5zmea Ingazannsalyoisla nuszuvaivgumas i #ai dvegnumlamaves

W o &’
NN !!ﬂ%!!ﬂ?‘i’nflﬂ1ﬁﬂ1ﬂUﬁJ!!ﬂﬂ1§“ﬂ@ﬂl1ﬂllwﬂ1 VYN NNN.

18



VOUAMATLU




