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Summary of testing

Test result of Hybrid power systems model HPS100, It was tested by SHENZHEN EMTEK CO., LTD and
complied according to requirements on grid connection of Provincial Electricity Authority (PEA) as following

Clause ltem 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

Copy of marking plate:

ATESS

Hybrid Power Systems

Model | HPS 100
PV MPPT Range 480-820V
PV Max.Input Current 250A
Battery Min. Voltage 350V
Nominal AC Voltage 400 Vac
Nominal AC Current 1444
AC Operating Frequency S0 Hz
AC Nominal power 100KWVA
Power Factor 0.9lagging--0.%eading
_Ingress Protection IP20
Communication Port RE485

Operating Temp.

Range -251p+55°C

DATE OF MADE

8/M:

BT DN L

C€

WWW. ATESSF.COM
MADE IN CHIMA
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Typeofthe Testé ¢ € é é € é .6 é é é é é ... [x] Design Test [JRoutine Test
Rating
MPP DC voltage range [V] ....ccccocceeeriniiieeennnne. : 480-820Vvd.c
Input DC voltage max [V] .....ocoveeeiiiiieeeiiiiieeene : 820Vvd.c
Input DC current max [Al.eeeeeeeeereeiiiciiieeeeeeeeeen, : 250A
Output AC voltage [V]..eeeeooeieee e : 400Va.c
Output AC current rated [A] ...ccoeevvivveeeiniieeeennnnl 144A
Output POWET [W]..vveeeieiee e : 100kwW
Equipment mobility ...........cccooiiiiii : [x] movable [ hand-held
[] stationary [Ifixed
[] transportable [] for building-in
Connection to the mains............occceeeviieneennnnn : [Ipluggable equipment [] direct plug-in

[X] permanent connection [] for building-in

Mass of equipment (KQ) ........cccccvvvvvvvvvvvnvnnnnnnnnn.: FOF Inverter: 1465kg

IP protection class ........cccccccevviivvieiniiieeeninnen IP20

Possible test case verdicts:

T testcase does not apply to the test object ... N/A

T testobject does meet the requirement .......... Pass (P)
T test object does not meet the requirement .... Fail (F)

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

Clause

Requirement T Test

Result T Remark

Verdict

Harmonics

The power generating system of VSPP must not inject
harmonic current to the grid system exceeding the limit
based on the PEAIs rules concerning the Regulations
of Grid Connection B.E.2559. In terms of verification at
other levels of voltage beyond the aforementioned
requirements, the appropriate standard of IEC must be
applied.

See table 1

Voltage Fluctuation

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

Inverters shall not cause voltage fluctuation beyond the
limits defined by the IEC 61000-3-3 (2008) for inverters
with rated current 0 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
075 A.

Direct Current Injection

The power generating system of VSPP must not supply
direct current to the grid system exceeding the limit baseg
on the PEAis 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
voltage level at PCC aligned with PEAls standards. The
power generating system of service applicants must
have capacity as stated in Table 1.

See table 4

4.1

Voltage Level at PCC is Low voltage

Capacity in Adjusting Power Factor at 0.95 lagging to
0.95 leading as a minimum

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

See table 4.1

4.2

Voltage Level at PCC is moderate voltage or high
voltage (electrical installation not exceeding 500
kilowatt).

Capacity in Adjusting Power Factor at 0.95 lagging to
0.95 leading as a minimum

Reactive Power Control Methods: At least one method

can control which is a fixed displacement factor cos d
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

Requirement T Test

Result T Remark

Verdict

4.3

Voltage Level at PCC is Moderate voltage or high
voltage (electrical installation exceeding 500 kilowatt).
Capacity in Adjusting Power Factor at 0.90 lagging to
0.90 leading as a minimum

N

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

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

Active Power Control

The power generating system of VSPP must be
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.

See table 5

Low Voltage Fault Ride Through

The power system of VSPP must not disconnect itself
from the grid system within the required period during
temporary low voltage of the grid system. The voltage
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 voltage

2) Moderate voltage or
high

voltage (electrical
installation

not exceeding
500kilowatt)

Not required

As shown in
Picture 1.

3) Moderate voltage or
high

voltage (electrical
installation

exceeding
500kilowatt).

See table 6

Under and Over Voltage Protection
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GRID-CONNECTED INVERTER REGULATION OF PROVINCIAL ELECTRICITY AUTHORITY (PEA)

Clause

Requirement T Test

Result T Remark Verdict

The power system of VSPP must disconnect itself from
the grid system if voltage level 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 Over 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

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

10

Response to Utility Recovery

After the power generating system of VSPP disconnect
itself from the grid system because of power outage or
voltage/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
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1 TABLE: Current Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %5% 99.946 P
QOutput 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 47.683 99.938 96.704 99.945 |144.954| 99.963 L1 - P
2 0.072 0.188 0.140 0.181 0.234 | 0.202 L1 <1% P
3 0.187 0.491 0.397 0.513 0.561 | 0.484 L1 <4% P
4 0.071 0.187 0.153 0.198 0.232 | 0.200 L1 <1% P
5 0.482 1.264 1.454 1.880 2.383 | 2.054 L1 <4% P
6 0.029 0.075 0.066 0.085 0.104 | 0.090 L1 <1% P
7 0.167 0.439 0.849 1.098 1576 | 1.359 L1 <4% P
8 0.043 0.112 0.090 0.116 0.137 | 0.118 L1 <1% P
9 0.051 0.134 0.110 0.142 0.157 0.135 L1 <4% P
10 0.040 0.106 0.097 0.126 0.143 | 0.123 L1 <1% P
11 0.129 0.339 0.431 0.557 0.992 | 0.855 L1 <2% P
12 0.046 0.121 0.097 0.125 0.151 | 0.130 L1 <0.5% P
13 0.134 0.350 0.271 0.350 0.688 | 0.593 L1 <2% P
14 0.055 0.143 0.114 0.148 0.193 | 0.166 L1 <0.5% P
15 0.064 0.168 0.135 0.174 0.210 | 0.181 L1 <2% P
16 0.060 0.158 0.132 0.170 0.195 | 0.168 L1 <0.5% P
17 0.151 0.397 0.180 0.233 0.556 | 0.479 L1 <1.5% P
18 0.066 0.173 0.135 0.175 0.209 | 0.180 L1 <0.375% P
19 0.104 0.272 0.187 0.242 0.430 | 0.371 L1 <1.5% P
20 0.076 0.199 0.151 0.195 0.244 | 0.210 L1 <0.375% P
21 0.076 0.200 0.157 0.203 0.251 | 0.216 L1 <1.5% P
22 0.079 0.207 0.162 0.210 0.248 | 0.214 L1 <0.375% P
23 0.119 0.313 0.222 0.287 0.389 | 0.335 L1 <0.6% P
24 0.085 0.124 0.176 0.127 0.264 | 0.128 L1 <0.15% P
25 0.106 0.279 0.211 0.273 0.327 | 0.282 L1 <0.6% P
26 0.093 0.045 0.191 0.047 0.293 | 0.053 L1 <0.15% P
27 0.097 0.253 0.199 0.257 0.296 | 0.255 L1 <0.6% P
28 0.099 0.060 0.203 0.062 0.309 | 0.066 L1 <0.15% P
29 0.119 0.013 0.246 0.038 0.355 | 0.066 L1 <0.6% P
30 0.105 0.075 0.215 0.078 0.324 | 0.079 L1 <0.15% P
31 0.132 0.346 0.234 0.302 0.342 | 0.295 L1 <0.6% P
32 0.114 0.099 0.235 0.094 0.349 | 0.091 L1 <0.15% P
33 0.115 0.302 0.238 0.308 0.355 | 0.306 L1 <0.6% P
34 0.008 0.022 0.043 0.056 0.013 | 0.011 L1 <0.15% P
35 0.023 0.059 0.020 0.026 0.009 | 0.008 L1 <0.3% P
36 0.005 0.013 0.015 0.019 0.002 | 0.002 L1 <0.075% P
37 0.038 0.100 0.087 0.113 0.010 | 0.009 L1 <0.3% P
38 0.014 0.037 0.011 0.014 0.009 | 0.008 L1 <0.075% P
39 0.006 0.015 0.015 0.020 0.003 | 0.003 L1 <0.3% P
40 0.020 0.053 0.008 0.010 0.007 | 0.006 L1 <0.075% P
THDi 2.770 2.680 3.140 L1 0 5% P
Supplementary information:
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1 TABLE: Current Harmonics P
Condition of test Power (kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %15% 99.946 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 48.113 99.923 96.000 99.945 |145.013| 99.969 L2 P
2 0.376 0.985 0.690 0.892 1.150 | 0.991 L2 <1% P
3 0.165 0.433 0.326 0.421 0.757 | 0.653 L2 <4% P
4 0.049 0.128 0.132 0.171 0.252 | 0.217 L2 <1% P
5 0.799 2.095 1.338 1.730 3.234 | 2.788 L2 <4% P
6 0.018 0.046 0.071 0.092 0.125 | 0.108 L2 <1% P
7 0.478 1.254 0.923 1.193 1.830 1.578 L2 <4% P
8 0.017 0.045 0.042 0.054 0.071 | 0.061 L2 <1% P
9 0.043 0.114 0.097 0.126 0.187 | 0.161 L2 <4% P
10 0.035 0.091 0.053 0.069 0.179 | 0.154 L2 <1% P
11 0.293 0.767 0.399 0.516 1.348 1.162 L2 <2% P
12 0.014 0.038 0.024 0.031 0.060 | 0.052 L2 <0.5% P
13 0.233 0.610 0.380 0.491 0.796 | 0.686 L2 <2% P
14 0.035 0.093 0.061 0.079 0.152 | 0.131 L2 <0.5% P
15 0.098 0.256 0.217 0.280 0.168 | 0.145 L2 <2% P
16 0.075 0.197 0.105 0.136 0.387 | 0.334 L2 <0.5% P
17 0.278 0.729 0.552 0.713 0.536 | 0.462 L2 <1.5% P
18 0.019 0.050 0.036 0.047 0.065 | 0.056 L2 <0.375% P
19 0.137 0.358 0.331 0.428 0.495 | 0.427 L2 <1.5% P
20 0.030 0.079 0.050 0.065 0.184 | 0.159 L2 <0.375% P
21 0.032 0.085 0.071 0.092 0.166 | 0.143 L2 <1.5% P
22 0.025 0.065 0.030 0.039 0.052 | 0.045 L2 <0.375% P
23 0.077 0.201 0.108 0.140 0.510 | 0.440 L2 <0.6% P
24 0.005 0.012 0.015 0.020 0.051 | 0.044 L2 <0.15% P
25 0.044 0.115 0.040 0.052 0.316 | 0.272 L2 <0.6% P
26 0.010 0.027 0.008 0.010 0.063 | 0.054 L2 <0.15% P
27 0.006 0.017 0.013 0.017 0.029 | 0.025 L2 <0.6% P
28 0.004 0.010 0.004 0.005 0.030 | 0.026 L2 <0.15% P
29 0.018 0.046 0.019 0.024 0.148 | 0.128 L2 <0.6% P
30 0.004 0.010 0.003 0.004 0.023 | 0.020 L2 <0.15% P
31 0.027 0.071 0.023 0.030 0.153 | 0.132 L2 <0.6% P
32 0.007 0.019 0.010 0.013 0.041 | 0.035 L2 <0.15% P
33 0.003 0.007 0.002 0.003 0.023 | 0.020 L2 <0.6% P
34 0.003 0.008 0.004 0.005 0.026 | 0.022 L2 <0.15% P
35 0.007 0.018 0.003 0.004 0.068 | 0.059 L2 <0.3% P
36 0.003 0.009 0.005 0.006 0.015 | 0.013 L2 <0.075% P
37 0.020 0.052 0.008 0.010 0.116 | 0.100 L2 <0.3% P
38 0.006 0.016 0.002 0.003 0.043 | 0.037 L2 <0.075% P
39 0.006 0.015 0.009 0.011 0.017 | 0.015 L2 <0.3% P
40 0.008 0.022 0.003 0.004 0.061 | 0.053 L2 <0.075% P
THDi 2.204 1.982 2.643 L2 05% P
Supplementary information:
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1 TABLE: Current Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %15% 99.946 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 48.075 99.946 97.144 99.965 |145.000| 99.973 L3 P
2 0.087 0.227 0.184 0.238 0.295 | 0.254 L3 <1% P
3 0.140 0.367 0.323 0.417 0.469 | 0.404 L3 <4% P
4 0.074 0.195 0.151 0.195 0.227 | 0.196 L3 <1% P
5 0.468 1.228 1.386 1.792 2.275 1.961 L3 <4% P
6 0.028 0.074 0.060 0.078 0.101 | 0.087 L3 <1% P
7 0.202 0.529 0.948 1.226 1.724 | 1.486 L3 <4% P
8 0.041 0.108 0.087 0.113 0.133 | 0.115 L3 <1% P
9 0.055 0.144 0.142 0.184 0.187 | 0.161 L3 <4% P
10 0.041 0.107 0.104 0.134 0.146 | 0.126 L3 <1% P
11 0.120 0.315 0.406 0.525 0.920 | 0.793 L3 <2% P
12 0.046 0.121 0.098 0.127 0.150 | 0.129 L3 <0.5% P
13 0.150 0.393 0.306 0.396 0.781 | 0.673 L3 <2% P
14 0.054 0.141 0.112 0.145 0.187 0.161 L3 <0.5% P
15 0.071 0.187 0.134 0.173 0.217 | 0.187 L3 <2% P
16 0.061 0.161 0.134 0.173 0.200 | 0.172 L3 <0.5% P
17 0.132 0.346 0.191 0.247 0.516 | 0.445 L3 <1.5% P
18 0.066 0.174 0.136 0.176 0.205 | 0.177 L3 <0.375% P
19 0.122 0.321 0.183 0.236 0.495 | 0.427 L3 <1.5% P
20 0.076 0.199 0.151 0.195 0.239 | 0.206 L3 <0.375% P
21 0.093 0.244 0.157 0.203 0.261 | 0.225 L3 <1.5% P
22 0.080 0.209 0.163 0.211 0.247 | 0.213 L3 <0.375% P
23 0.109 0.287 0.207 0.267 0.378 | 0.326 L3 <0.6% P
24 0.085 0.124 0.175 0.126 0.266 | 0.129 L3 <0.15% P
25 0.109 0.286 0.227 0.294 0.358 | 0.309 L3 <0.6% P
26 0.093 0.144 0.190 0.145 0.287 | 0.147 L3 <0.15% P
27 0.097 0.254 0.207 0.267 0.302 0.26 L3 <0.6% P
28 0.099 0.066 0.203 0.062 0.310 | 0.067 L3 <0.15% P
29 0.115 0.302 0.227 0.294 0.345 | 0.297 L3 <0.6% P
30 0.105 0.076 0.217 0.078 0.322 | 0.078 L3 <0.15% P
31 0.132 0.347 0.248 0.321 0.353 | 0.304 L3 <0.6% P
32 0.113 0.097 0.233 0.101 0.345 | 0.097 L3 <0.15% P
33 0.126 0.329 0.251 0.324 0.357 | 0.308 L3 <0.6% P
34 0.006 0.016 0.026 0.034 0.014 | 0.012 L3 <0.15% P
35 0.026 0.067 0.029 0.038 0.006 | 0.005 L3 <0.3% P
36 0.004 0.01 0.018 0.023 0.008 | 0.007 L3 <0.075% P
37 0.036 0.095 0.012 0.015 0.008 | 0.007 L3 <0.3% P
38 0.013 0.034 0.070 0.091 0.005 | 0.004 L3 <0.075% P
39 0.008 0.021 0.009 0.012 0.003 | 0.003 L3 <0.3% P
40 0.021 0.055 0.010 0.013 0.003 | 0.003 L3 <0.075% P
THDi 2.15 2.76 3.14 L3 0 5% P
Supplementary information:
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1 [TABLE: Voltage Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %15% 99.946 P
Output Voltage Harmonics Measurement Limit
33% of rated 66% of rated 100% of rated
Order (% of output | Result
output current output current output current Phase current)
V) (%) V) (%) (W) (%)
1 230.09 99 230.26 99 230.18 99 L1 - P
2 0.182 0.082 0.172 0.078 0.169 | 0.077 L1 <2% P
3 1.735 0.784 1.714 0.779 1.773 | 0.806 L1 <4% P
4 0.018 0.008 0.035 0.016 0.565 | 0.257 L1 <2% P
5 0.207 0.094 0.268 0.122 0.264 | 0.120 L1 <4% P
6 0.002 0.001 0.015 0.007 0.018 | 0.008 L1 <2% P
7 0.139 0.063 0.216 0.098 0.207 | 0.094 L1 <4% P
8 0.020 0.009 0.002 0.001 0.002 | 0.001 L1 <2% P
9 0.099 0.045 0.154 0.070 0.139 | 0.063 L1 <4% P
10 0.026 0.012 0.015 0.007 0.020 | 0.009 L1 <2% P
11 0.403 0.183 0.095 0.043 0.099 | 0.045 L1 <4% P
12 0.026 0.012 0.022 0.010 0.026 | 0.012 L1 <2% P
13 0.048 0.020 0.044 0.015 0.403 | 0.183 L1 <4% P
14 0.009 0.010 0.022 0.009 0.145 | 0.066 L1 <2% P
15 0.044 0.038 0.084 0.040 0.097 | 0.044 L1 <4% P
16 0.013 0.009 0.020 0.010 0.048 | 0.022 L1 <2% P
17 0.095 0.043 0.095 0.045 0.451 | 0.205 L1 <4% P
18 0.013 0.006 0.013 0.007 0.048 | 0.022 L1 <2% P
19 0.062 0.028 0.062 0.027 0.354 | 0.161 L1 <4% P
20 0.009 0.004 0.011 0.005 0.011 | 0.005 L1 <2% P
21 0.092 0.042 0.099 0.045 0.099 | 0.045 L1 <4% P
22 0.004 0.002 0.009 0.004 0.009 | 0.004 L1 <2% P
23 0.048 0.022 0.048 0.022 0.048 | 0.022 L1 <4% P
24 0.009 0.004 0.009 0.004 0.009 | 0.004 L1 <2% P
25 0.031 0.014 0.044 0.020 0.044 | 0.020 L1 <4% P
26 0.011 0.005 0.013 0.006 0.013 | 0.006 L1 <2% P
27 0.042 0.019 0.042 0.019 0.048 | 0.022 L1 <4% P
28 0.015 0.007 0.013 0.006 0.081 | 0.037 L1 <2% P
29 0.029 0.013 0.035 0.016 0.097 | 0.044 L1 <4% P
30 0.013 0.006 0.015 0.007 0.015 | 0.007 L1 <2% P
31 0.022 0.010 0.022 0.010 0.112 | 0.051 L1 <4% P
32 0.009 0.004 0.007 0.003 0.048 | 0.022 L1 <2% P
33 0.004 0.002 0.009 0.004 0.033 | 0.015 L1 <4% P
34 0.007 0.003 0.004 0.002 0.125 | 0.057 L1 <2% P
35 0.004 0.002 0.007 0.003 0.062 | 0.028 L1 <4% P
36 0.007 0.003 0.009 0.004 0.035 | 0.016 L1 <2% P
37 0.040 0.018 0.037 0.017 0.092 | 0.042 L1 <4% P
38 0.009 0.004 0.011 0.005 0.013 | 0.006 L1 <2% P
39 0.033 0.015 0.035 0.016 0.013 | 0.006 L1 <4% P
40 0.007 0.003 0.004 0.002 0.013 | 0.006 L1 <2% P
THDv - 0.813 - 0.875 - 0.899 L1 0 5% P
Supplementary information:
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1 [TABLE: Voltage Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %15% 99.946 P
Output Voltage Harmonics Measurement Limit
33% of rated 66% of rated 100% of rated
Order (% of output | Result
output current output current output current Phase current)
V) (%) W) (%) (W) (%)
1 230.11 99 230.31 99 230.01 99 L2 - P
2 0.169 0.082 0.178 0.081 0.172 | 0.077 L2 <2% P
3 1.773 0.784 1.701 0.773 1.714 | 0.806 L2 <4% P
4 0.565 0.008 0.033 0.015 0.035 | 0.257 L2 <2% P
5 0.264 0.094 0.299 0.136 0.268 | 0.120 L2 <4% P
6 0.018 0.001 0.009 0.004 0.015 | 0.008 L2 <2% P
7 0.207 0.063 0.174 0.079 0.216 | 0.094 L2 <4% P
8 0.002 0.009 0.004 0.002 0.002 | 0.001 L2 <2% P
9 0.139 0.045 0.136 0.062 0.154 | 0.063 L2 <4% P
10 0.020 0.012 0.015 0.007 0.015 | 0.009 L2 <2% P
11 0.099 0.183 0.059 0.027 0.095 | 0.045 L2 <4% P
12 0.026 0.012 0.020 0.009 0.022 | 0.012 L2 <2% P
13 0.403 0.020 0.026 0.012 0.044 | 0.183 L2 <4% P
14 0.009 0.010 0.018 0.008 0.022 | 0.066 L2 <2% P
15 0.044 0.038 0.084 0.038 0.097 | 0.044 L2 <4% P
16 0.013 0.009 0.015 0.007 0.048 | 0.022 L2 <2% P
17 0.095 0.043 0.088 0.040 0.451 | 0.205 L2 <4% P
18 0.013 0.006 0.011 0.005 0.048 | 0.022 L2 <2% P
19 0.062 0.028 0.070 0.032 0.354 | 0.161 L2 <4% P
20 0.009 0.004 0.011 0.005 0.011 | 0.005 L2 <2% P
21 0.092 0.042 0.088 0.040 0.099 | 0.045 L2 <4% P
22 0.004 0.002 0.007 0.003 0.009 | 0.004 L2 <2% P
23 0.048 0.022 0.064 0.029 0.048 | 0.022 L2 <4% P
24 0.009 0.004 0.011 0.005 0.009 | 0.004 L2 <2% P
25 0.031 0.014 0.033 0.015 0.044 | 0.020 L2 <4% P
26 0.011 0.005 0.015 0.007 0.013 | 0.006 L2 <2% P
27 0.042 0.019 0.048 0.022 0.048 | 0.022 L2 <4% P
28 0.015 0.007 0.020 0.009 0.081 | 0.037 L2 <2% P
29 0.029 0.013 0.029 0.013 0.097 | 0.044 L2 <4% P
30 0.013 0.006 0.015 0.007 0.015 | 0.007 L2 <2% P
31 0.022 0.010 0.013 0.006 0.112 | 0.051 L2 <4% P
32 0.009 0.004 0.009 0.004 0.048 | 0.022 L2 <2% P
33 0.004 0.002 0.007 0.003 0.033 | 0.015 L2 <4% P
34 0.007 0.003 0.009 0.004 0.125 | 0.057 L2 <2% P
35 0.004 0.002 0.004 0.002 0.062 | 0.028 L2 <4% P
36 0.007 0.003 0.009 0.004 0.035 | 0.016 L2 <2% P
37 0.040 0.018 0.040 0.018 0.092 | 0.042 L2 <4% P
38 0.009 0.004 0.009 0.004 0.013 | 0.006 L2 <2% P
39 0.033 0.015 0.035 0.016 0.013 | 0.006 L2 <4% P
40 0.007 0.003 0.007 0.003 0.013 | 0.006 L2 <2% P
THDv - 0.842 - 0.878 - 0.906 L2 0 5% P
Supplementary information:
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1 [TABLE: Voltage Harmonics P
Condition of test Power(kW)
supplying power to balance linear loads 33% 5% 33.290 P
supplying power to balance linear loads 66 %15% 66.656 P
supplying power to balance linear loads 100 %15% 99.946 P
Output Voltage Harmonics Measurement Limit
33% of rated 66% of rated 100% of rated
Order (% of output | Result
output current output current output current Phase current)
V) (%) V) (%) v (%)
1 230.10 100 230.13 100 230.01 100 L3 - P
2 0.182 0.082 0.172 0.078 0.169 | 0.077 L3 <2% P
3 1.735 0.784 1.714 0.779 1.773 | 0.806 L3 <4% P
4 0.018 0.008 0.035 0.016 0.565 | 0.257 L3 <2% P
5 0.207 0.094 0.268 0.122 0.264 | 0.120 L3 <4% P
6 0.002 0.001 0.015 0.007 0.018 | 0.008 L3 <2% P
7 0.139 0.063 0.216 0.098 0.207 | 0.094 L3 <4% P
8 0.020 0.009 0.002 0.001 0.002 | 0.001 L3 <2% P
9 0.099 0.045 0.154 0.070 0.139 | 0.063 L3 <4% P
10 0.026 0.012 0.015 0.007 0.020 | 0.009 L3 <2% P
11 0.403 0.183 0.095 0.043 0.099 | 0.045 L3 <4% P
12 0.026 0.012 0.022 0.010 0.026 | 0.012 L3 <2% P
13 0.048 0.020 0.044 0.015 0.403 | 0.183 L3 <4% P
14 0.009 0.010 0.022 0.009 0.145 | 0.066 L3 <2% P
15 0.044 0.038 0.084 0.040 0.097 | 0.044 L3 <4% P
16 0.013 0.009 0.020 0.010 0.048 | 0.022 L3 <2% P
17 0.095 0.043 0.095 0.045 0.451 | 0.205 L3 <4% P
18 0.013 0.006 0.013 0.007 0.048 | 0.022 L3 <2% P
19 0.062 0.028 0.062 0.027 0.354 | 0.161 L3 <4% P
20 0.009 0.004 0.011 0.005 0.011 | 0.005 L3 <2% P
21 0.092 0.042 0.099 0.045 0.099 | 0.045 L3 <4% P
22 0.004 0.002 0.009 0.004 0.009 | 0.004 L3 <2% P
23 0.048 0.022 0.048 0.022 0.048 | 0.022 L3 <4% P
24 0.009 0.004 0.009 0.004 0.009 | 0.004 L3 <2% P
25 0.031 0.014 0.044 0.020 0.044 | 0.020 L3 <4% P
26 0.011 0.005 0.013 0.006 0.013 | 0.006 L3 <2% P
27 0.042 0.019 0.042 0.019 0.048 | 0.022 L3 <4% P
28 0.015 0.007 0.013 0.006 0.081 | 0.037 L3 <2% P
29 0.029 0.013 0.035 0.016 0.097 | 0.044 L3 <4% P
30 0.013 0.006 0.015 0.007 0.015 | 0.007 L3 <2% P
31 0.022 0.010 0.022 0.010 0.112 | 0.051 L3 <4% P
32 0.009 0.004 0.007 0.003 0.048 | 0.022 L3 <2% P
33 0.004 0.002 0.009 0.004 0.033 | 0.015 L3 <4% P
34 0.007 0.003 0.004 0.002 0.125 | 0.057 L3 <2% P
35 0.004 0.002 0.007 0.003 0.062 | 0.028 L3 <4% P
36 0.007 0.003 0.009 0.004 0.035 | 0.016 L3 <2% P
37 0.040 0.018 0.037 0.017 0.092 | 0.042 L3 <4% P
38 0.009 0.004 0.011 0.005 0.013 | 0.006 L3 <2% P
39 0.033 0.015 0.035 0.016 0.013 | 0.006 L3 <4% P
40 0.007 0.003 0.004 0.002 0.013 | 0.006 L3 <2% P
THDv - 0.824 - 0.869 - 0.897 L3 0 5% P
Supplementary information:
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2 TABLE: Voltage Fluctuation P

Flicker measurement 1 EUT values Limit Result
L1 L2 L3

Pst 0.24 0.25 0.26 1.00 P

Plt 0.25 0.21 0.21 0.65 P

dc [%] 0.06 0.05 0.06 3.30 P

dmax [%] 0.80 0.79 0.78 4.00 P

dt [s] 0 0 0 - -

Supplementary information:

3 TABLE: Direct Current Injection P
Condition of test Output Power [kW]
supplying power to balance linear loads 33% 5% 33.290
supplying power to balance linear loads 66% 5% 66.656
supplying power to balance linear loads 100% 5% 99.946
Normal rated output current 144A
Output DC current Measurement
Phase 33% of rated 66% of rated 100% of rated Limit Verdict
output current output current output current [%0] [P/F]
(A) (%) (A) (%) (A) (%)
L1 0.021 0.055 0.022 0.017 0.028 0.024 00.5
L2 0.022 0.058 0.027 0.021 0.026 0.022 00.5
L3 0.019 0.050 0.024 0.018 0.029 0.025 00.5

Supplementary information:

4 TABLE : Reactive power control P
-Q max
Power Set Active Power Reactive power DC power Power
[%] KW p.u. KVAR D.u. (KW) p.u. factor
1 2.200 0.035 -100.940 -1.011 2.510 0.037 0.034158
10 9.240 0.093 -100.580 -1.007 9.980 0.099 0.091485
20 21.250 0.213 -98.740 -0.989 22.880 0.226 0.210396
30 30.330 0.304 -96.340 -0.965 32.200 0.318 0.300297
40 39.250 0.393 -93.060 -0.932 41.220 0.407 0.388614
50 50.240 0.503 -87.620 -0.877 51.680 0.511 0.497426
60 60.780 0.609 -80.660 -0.808 62.280 0.615 0.601782
70 70.360 0.704 -72.460 -0.726 71.940 0.711 0.696634
80 80.250 0.804 -61.320 -0.614 81.640 0.807 0.794554
90 90.230 0.903 -45.380 -0.454 91.600 0.905 0.893366
100 99.880 1.000 -15.000 -0.214 101.200 1.000 0.998911
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+Q max

Power Set Active Power [W] Reactive power [Var] DC power Power

KW p.u. KVAR D.uU. (KW) p.u. factor
1 2.400 0.037 100.940 1.011 4.000 0.040 0.036139
10 9.470 0.095 100.560 1.007 10.060 0.099 0.093762
20 21.780 0.218 98.620 0.987 22.880 0.226 0.215644
30 31.650 0.317 95.920 0.960 32.700 0.323 0.313366
40 39.360 0.394 93.020 0.931 40.240 0.397 0.389703
50 50.440 0.505 87.500 0.876 51.320 0.506 0.499406
60 60.320 0.604 81.000 0.811 61.240 0.604 0.597228
70 70.210 0.703 72.600 0.727 71.640 0.707 0.695149
80 80.750 0.808 60.660 0.607 82.240 0.811 0.799505
90 90.510 0.906 44.820 0.449 91.880 0.907 0.896139
100 99.930 1.000 14.660 0.147 101.340 1.000 0.989406

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 0.95 lagging
0% (1%) 0.95 lagging 2.240 -1.264 0.9498
10% 0.95 lagging 9.470 -2.560 0.9497
20% 0.95 lagging 19.020 -4.936 0.9502
30% 0.95 lagging 28.570 -7.352 0.9503
40% 0.95 lagging 37.890 -10.328 0.9495
50% 0.95 lagging 47.660 -12.088 0.9502
60% 0.95 lagging 56.990 -15.048 0.9496
70% 0.95 lagging 66.280 -17.944 0.9497
80% 0.95 lagging 76.230 -19.400 0.9509
90% 0.95 lagging 85.560 -22.288 0.9508
100% 0.95 lagging 95.080 -24.648 0.9502
P.F. setting 0.95 leading
0% (1%) 0.95 leading 2.250 1.240 0.9509
10% 0.95 leading 9.480 2.536 0.9494
20% 0.95 leading 19.040 4.920 0.9506
30% 0.95 leading 28.570 7.304 0.9505
40% 0.95 leading 37.990 10.032 0.9495
50% 0.95 leading 47.430 12.712 0.9498
60% 0.95 leading 57.180 14.648 0.9503
70% 0.95 leading 66.570 17.232 0.9504
80% 0.95 leading 75.820 20.392 0.9498
90% 0.95 leading 85.560 22.432 0.9502
100% 0.95 leading 95.170 24.608 0.9505
P.F. setting 0.9 lagging
0% (1%) 0.90 lagging 2.12 -1.03 0.8999
10% 0.90 lagging 8.97 -4.35 0.8998
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20% 0.90 lagging 18.02 -8.73 0.9003
30% 0.90 lagging 27.07 -13.11 0.9004
40% 0.90 lagging 35.90 -17.39 0.8996
50% 0.90 lagging 45.15 -21.87 0.9003
60% 0.90 lagging 53.99 -26.16 0.8997
70% 0.90 lagging 62.79 -30.42 0.8998
80% 0.90 lagging 72.22 -34.99 0.9010
90% 0.90 lagging 81.06 -39.27 0.9009
100% 0.90 lagging 90.08 -43.64 0.9003
P.F. setting 0.9 leading
0% (1%) 0.90 leading 2.13 1.03 0.9010
10% 0.90 leading 8.98 4.35 0.8995
20% 0.90 leading 18.04 8.74 0.9007
30% 0.90 leading 27.07 13.11 0.9006
40% 0.90 leading 35.99 17.44 0.8996
50% 0.90 leading 44.93 21.77 0.8999
60% 0.90 leading 54.17 26.24 0.9004
70% 0.90 leading 63.07 30.55 0.9005
80% 0.90 leading 71.83 34.80 0.8999
90% 0.90 leading 81.06 39.27 0.9003
100% 0.90 leading 90.16 43.68 0.9006
P.F. setting PF 1.0
0% (1%) 1.0 4.930 -0.632 0.9872
10% 1.0 9.910 -1.016 0.9916
20% 1.0 19.870 -1.808 0.9931
30% 1.0 29.840 -2.400 0.9944
40% 1.0 39.880 -2.432 0.9968
50% 1.0 49.860 -2.704 0.9975
60% 1.0 59.930 -2.328 0.9987
70% 1.0 69.930 -2.312 0.9990
80% 1.0 79.980 -1.912 0.9995
90% 1.0 89.990 -1.384 0.9998
100% 1.0 100.030 -1.056 0.9999
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5 TABLE : Active power control P
Power Setting I — Power Deviation of set point
Power [%] | Power [KW] Power [kW] Power [%]
100% 100 100.004 -0.005 -0.01
90% 90 89.990 0.010 0.02
80% 80 79.993 0.010 0.03
70% 70 69.985 0.020 0.06
60% 60 59.979 0.045 0.15
50% 50 49.978 0.055 0.22
40% 40 39.945 0.095 0.48
30% 30 29.954 0.095 0.63
20% 20 19.960 0.080 0.80
10% 10 9.966 0.045 0.09

Supplementary information:

Active power control
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6 Low Voltage Fault Ride Through® 90% Power™

| P

List of tests

Residual amplitude of phase-to-

phase voltage V/Vnom

Duration Time (sec)

0.7-0.8  (VV1/Vnom) 1.518
file:1-three-phase symmetrical faults 0.3-0.5  (V2/Vnom) 0.162
0-0.049  (V3/Vnom) 0.162
- . . 0.7-0.8  (V1/Vnom) 1.503
file:2-A-phase T B- phase symmetrical 0305  (vV2/Vnom) 0163
faults 0-0.049  (V3/Vnom) 0.165
- . . 0.7-0.8  (V1/Vnom) 1.496
file:3-B-phase T C- phase symmetrical 0305  (vV2/Vnom) 0162
faults 0-0.049  (V3/Vnom) 0.166
- . . 0.7-0.8  (V1/Vnom) 1.518
file:4-A-phase T C- phase symmetrical 0305  (V2/Vnom) 0.160
faults 0-0.049  (V3/Vnom) 0.160
0.7-0.8  (V4/Vnom) 1.520
file:5- A-phase symmetrical faults 0.3-0.5 (V5/Vnom) 0.166
0-0.049  (V6/Vnom) 0.166
0.7-0.8  (V7/Vnom) 1.520
file:6- B-phase symmetrical faults 0.3-0.5  (V8/Vnom) 0.161
0-0.049  (V9/Vnom) 0.162
0.7-0.8  (V7/Vnom) 1.532
file:7- C-phase symmetrical faults 0.3-0.5 (V8/Vnom) 0.160
0-0.049  (V9/Vnom) 0.160

Low Voltage Fault Ride Through® 30% Power™

List of tests

Residual amplitude of phase-to-

phase voltage V/Vnom

Duration Time (sec)

0.7-0.8  (V1/Vnom) 1.520
file:1-three-phase symmetrical faults 0.3-0.5 (V2/Vnhom) 0.161
0-0.049  (V3/Vnom) 0.162
- . . 0.7-0.8  (V1/Vnom) 1.532
file:2-A-phase T B- phase symmetrical 0305 (vV2/Vnom) 0.160
faults 0-0.049 _ (V3/Vnom) 0.160
- . . 0.7-0.8  (V1/Vnom) 1.527
file:3-B-phase T C- phase symmetrical 0305 (vV2/Vnom) 0.160
faults 0-0.049 _ (V3/Vnom) 0.162
- . . 0.7-0.8  (V1/Vnom) 1.527
file:4-A-phase T C- phase symmetrical 0305 (vV2/Vnom) 0162
faults 0-0.049 _ (V3/Vnom) 0.161
0.7-0.8  (V4/Vnom) 1.532
file:5- A-phase symmetrical faults 0.3-0.5 (V5/Vnom) 0.166
0-0.049  (V6/Vnom) 0.160
0.7-0.8  (V7/Vnom) 1.532
file:6- B-phase symmetrical faults 0.3-0.5  (V8/Vnom) 0.160
0-0.049  (V9/Vnom) 0.160
0.7-0.8  (V7/Vnom) 1.522
file:7- C-phase symmetrical faults 0.3-0.5  (V8/Vnom) 0.160
0-0.049  (V9/Vnom) 0.160

Low Voltage Fault Ride Through® 10% Power”

List of tests

Residual amplitude of phase-to-

phase voltage V/Vnom

Duration Time (sec)

0.7-0.8  (V1/Vnom) 1.532
file:1-three-phase symmetrical faults 0.3-0.5  (V2/Vnom) 0.160
0-0.049  (V3/Vnom) 0.160
- .. . 0.7-0.8  (V1/Vnom) 1.507
file:2-A-phase T B- phase symmetrical 0305 (vV2/Vnom) 0161
faults 0-0.049  (V3/Vnom) 0.161
0.7-0.8 ViV 1.527
file:3-B-phase T C- phase symmetrical 0.3-05 ((V2/Vrr1]c?rrrr1])) 0.162
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faults 0-0.049  (V3/Vnom) 0.161
- . . 0.7-0.8  (V1/Vnom) 1.501
file:4-A-phase T C- phase symmetrical 0305  (vV2/Vnom) 0161
faults 0-0.049  (V3/Vnom) 0.161
0.7-0.8  (V4/Vnom) 1.527
file:5- A-phase symmetrical faults 0.3-0.5 (V5/Vnom) 0.167
0-0.049  (V6/Vnom) 0.166
0.7-0.8  (V7/Vnom) 1.537
file:6- B-phase symmetrical faults 0.3-0.5 (V8/Vnom) 0.162
0-0.049  (V9/Vnom) 0.162
0.7-0.8  (V7/Vnom) 1.532
file:7- C-phase symmetrical faults 0.3-0.5 (V8/Vnom) 0.160
0-0.049  (V9/Vnom) 0.162

Supplementary information(90% Power):

YOKOGAWA . 2017/01/07 105233,

Edge CHl £ 1224
o

[ Eddye CHI £ (22,4
P 101
o 200 e ]

YOKOGANA #  2017/01/01. 11:1150.

Norml Eddye Gl £ 1224,
P 101

A-phase T B- phase symmetrical faults
0.7-0.8 Vn

A-phase T B- phase symmetrical faults
0.3-0.5Vn

A-phase T B- phase symmetrica faults
0-0.049 Vn
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Eddge I F122.0.
o}

Edpe Gl 51224,
o

0.7-0.8 Vn

B-phase T C- phase symmetrical faults

B-phase T C- phase symmetrical faults
0.3-0.5Vn

Horm Eddye CHI £ 1224
P A0

2087/01/0T, 105543 Norl Eddge CHI £ (22,4,
R

L 1

B-phase T C- phase symmetricai faults

A-phase T C- phase symmetrical faults
0.7-0.8 Vn

0-0.049 Vn

L)

0.3-0.5Vn

A-phase T C- phase symmetrical faults

A-phase T C- phase symmetril faults
0-0.049 Vn

201770107, 10622

A-phase symmetrical faults 0.7-0.8 Vn

A-phase symmetrical faults 0.3.5 Vn
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Normol Eddpe Gl L1220
P 101

Norml Eddpe Gl F122.0.
P s

RGN

B-phase symmetrical faults 0.7-0.8 Vn

YOKOGAWA . 2017/01/07 11:1732. Hor Eddge CHI £ 1224,
OO s ————— D3 o

Horml Eddge CHI 51224,
P 0

Horl Eddge G|
P 0,

C-phase symmetrical faults 0.3-0.5 Vn

C- phase symmetrical faults 0-0.049 Vn

Supplementary information(30% Power):
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Norml Eddge I F122.0.
P 101

i Z MolGt)

- )
s

e

YOKOGAWA # _ 2017/01/01, 103533 Hormol Edge GHl 5 1224
oo Aetnive i ——

Hormol Eddge CHI 5122,

o}

1.207dv.

A-phase T B- phase symmetrical faults

[ Eddye Gl 5
A s D}

0.7-0.8 Vn

Norml Eddye Gl £ (22,4,
P 101

A-phase T B- phase symmetrical faults
0.3-0.5Vn

A-phase T B- phase symmetrical faults
0-0.049 Vn

Noc Eddye Gl £ (22,4,
P 101

Eddge CHl FL122.4
At

B-phase T C- phase symmetrical faults
0.7-0.8 Vn

B-phase T C- phase symmetricl faults
0.3-0.5Vn
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Normol Eddpe Gl L1220 Norml Eddpe Gl F122.0.
P 101 P s

A-phase T C- phase symmetrical faults
0-0.049 Vn 0.7-0.8 Vn

Hor Eddge CHI £ 1224,
2R

=
A-phase T C- phase symmetrical faults A-phase T C- phase symmetrical faults
0.3-0.5 Vn 0-0.049 Vn

ry D -3

Normol Edge CHI 5122 4
754G 0

mE———————e",

Normol Edge Gl £
P 10

Normol Ede Gl 5
P 101

[
T a——

1

A-phase symmetrical faults 0-0.049 Vn B-phase symmetrical faults 0.7-0.8 Vn
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Normol Eddpe Gl 1224
A s 0}

Normol Eddpe Gl FL122.4.
P 101

il A S,
.

EMITEK

Access to the World

Norml Eddpe Gl F122.0.
P 101

Norml Eddge Gl £ 1224,
P 101

C-phase symmetrical faults 0.3-0.5 Vn

Noml Eddge CHI 51224
704 0

C- phase symmetrical faults 0-0.049 Vn

Supplementary information(10% Power):

YOKOGAWA . 2017/01/07 09:340. Horml Eddge CHI £ (224,
oo P 0,

Di/07, 453
2 A — - 1

Three-phase faults 0.7-0.8 Vn

Nomol Edge CHI £.122.4
R

Y

WA AW
VI Y

Three-phase faults 0.3-0.5 Vn
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Normol Eddpe Gl L1220
P 101

A-phase T B- phase symmetrical faults
0.3-0.5Vn

YOKOGAWA . 2017/01/07 093710,

o

B-phase T C- phase symmetrical faults

0.7-0.8 Vn

5701 Normol Edge 1 5
P 10

1

B-phase T C- phase symmetrial faults
0-0.049 Vn

EMITEK

Access to the World

Norm) Edge i1 F122.4.
ZR—T

P

A-phase T B- phase symmetrical faults
0.7-0.8 Vn

L
A-phase T B- phase symmetrical faults
0-0.049 Vn

YOKOGANA . 2017/01/01, 054531 Noomol e G 5,122
7 O — .. S— ' 'Y

B-phase T C- phase symmetrical faults
0.3-0.5Vn

41 Normol Ede Gl 5
P s,

L
A-phase T C- phase symmetrical faults
0.7-0.8 Vn
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A-phase T C- phase symmetrical faults
0.3-0.5Vn

Normol
P

Normel Eddye CHI £ (2.4,
P s

L
VLAY

B-phase symmetrical faults 0.3-0.5 Vn

EMITEK

Access to the World

Norml Eddpe Gl F122.0.
P s

)
A-phase T C- phase symmetrical faults
0-0.049 Vn

YOKOQAWA # _ 2017/01/01, 135185 Normol Edge GH) 5 1224
Uprk w..—.—l Ll

Horl Eddge CHI £ (22,4,
P sl

T —-—
W

s s
TS A MR [—

Normol Edge Gl FL122.0.
P 101

B-phase symmetrical faults 0-0.049 Vn
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G . 2017/01/01 03AAT

Edge Gl 51220
el

EMITEK

Access to the World

C-phase symmetrical faults 0.3-0.5 Vn

C- phase symmetrical faults 0-0.049 Vn

7 TABLE: Operating Voltage Range P
: Setting . : Max.
Setting voltage . Test voltage Disconnecti : :
No. | Voltage Range (V) g g time : . Disconnecti | Result
V) V) ng time (s) .
(s) ng time (s)
L1=L2=L3 L1=L2=L3 0223 03 P
=110V =109V ' '
L1=110V,L2= L1 =109V, L2 0217 03 P
L3=220V =1L3=220V ' '
! Vi<s0% L2 =110V, L1 = 0-1 L2 =109V, L1
L3=220V =1L3=220V 0.211 0.3 P
L3=110V,L1= L3=109V, L1
L2=220V =1L2=220V 0.207 0.3 P
L1=L2=L3 0.1 L1=1L2=1L3 1.808 2 P
=111V =112V
L1=111V,L2= L1=112V, L2
L3=220V 0.1 =1L3=220V 1.795 2 P
L2=111V,L1= L2=112V, L1
L3=220V 0.1 =1L3=220V 1.800 2 P
o L3=111V,L1= L3=112V, L1
0, < 0, i i
2 50%U V<90% L2 =220V 0.1 _L2=220V 1.798 2 P
L1=L2=L = =
3 0.1 L1=L2=13 1.818 2 P
=197 V =196 V
L1=197V,L2= L1=1
97V, 0.1 %V, L2 1.795 2 P
L3=220V =1L3=220V
L2=197V,L1= L2=196V, L1
97V, 0.1 %V, 1.814 2 P
L3=220V =1L3=220V
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L3=197V,Ll= L3=196V, L1
3=197V, 0.1 3=196V, 1.806 2 P
L2 =220V =12=220V
L1=L2=L3 L1=L2=L3
- NTINUE NTINUE P
3 o =197 V =198 V co UE | CO v
90%U VU 110% L1=L2=L3 L1=L2=L3
4 T -- T NTINUE NTINUE P
=241V =240V co UE | CO v
L1=L2=L3 L1=L2=L3
1 .802 1 P
=241V 0 =242V 0.80
L1=241V,L2= o1 L1 =242V, L2 0797 L 5
L3 =220V ' =1L3=220V
L2=241V,L1l= o1 L2 =242V, L1 0.820 L 5
L3 =220V ' =1L3=220V '
L3=241V,Ll= L3=242V, L1
L2 =220V 0.1 =12=220V 0.820 1 P
5 110%<V<120% l-l2-13 l-l2-L3
ey 0.1 61V 0.804 1 P
L1=262V,L2= L1 =261V, L2
L3=220V 0.1 =13=220V 0.807 1 P
L2=262V,Ll= L2 =261V, L1
L3=220V 0.1 =13=220V 0.799 1 P
L3=262V,Ll= L3=261V, L1
L2 =220V 0.1 =12=220V 0.820 1 P
L1=L2=L3 L1=L2=L3
263y 0.1 264\ 0.100 0.16 P
L1=263V,L2= L1 =264V, L2
1 11 1 =
i L3 =220V 0 =1L3=220V 0.115 0.16
6 Vi 120% L2=263V,Ll= L2 =264V, L1
- T 1 3 ’ 12 1 P
L3 =220V 0 =1L3=220V 0.120 0.16
L3=263V,Ll= L3=264V, L1
1 1 1 =
L2 =220V 0 =12=220V 0.108 0.16

Supplementary information:

’\ W”\ \ H'l”“%*: fHJ#é“” (O
0 IxMHWM (A

\ \ /\‘ AWA

S

= cind

‘v‘””Jv‘v\/vvvv

“/‘\y‘\,\//\,\/\/\\/\\,/A‘,JA N

v’vvvv

50ms/div

V<50%
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500ms/div

Max( U S0V
Max(C4) 161 A

50ms/div

WAWA' ’\AA/\/\/\’\/\”-”\A
VAVAVAVAVAVAVAYRVAVAVAVAVAVAVAY

[ 500 ]

(HHHI'HIHIU\HI‘IUI‘H\HHH]'UIHHI]IH|\|1l|!l|HH!IH'HI‘!HHIHI\HllHIHUUH‘HI!!IH‘IHHHII !IIHHHmﬁlll‘HIUilH"\ O IH'JIHI‘III'IIH'\HINHIHIHHI
IIHHIHHHHI IIIHHMHHIHIMIHHHHIHIHHHIHHIIIIIIHIHIH\IHHIHHHNHIIIIIHIHHHHIHIIII\I\I“lllhl I

YHIIIIHHHI L ————"

T ‘VWIM AAAALEL DAL ALALLLLADN

BX(C2) 230 ¥
Max(C4) 164 A

l /\\/ \/\\/ \/\\/\/\\/\/\\/f\\/,\/\v/\\/\/\//\/\/\/\\/\/ V \/ \V \/\

A\ A\/\/\/N’\/\,/\/\//\//\/\//\,/\/\//\/\/\/\/M’\/\/\/\/

A

A/\/\A/\I\'\AA AN
l\/\/l\l\r‘\/\/ /\/

VVVVIVV \/ V \' V'V “'\/ vp\

B

[ 500 Ve ]

=R W 500ms/div

! 1HH\IHIHIIIIIHI\HH'HIIIIIIHHIH\I\IHII!‘H\HIIHUlII{II[H'Hlll!l“lIll'I[I\HHIHIH‘!IH'lIlHI\IHl!IIIIIIIHU\I!IHIIHII{IIHH\HII{II!I\HH[IH\IlIIIII[IIIHIIHHIIHIIIH\HIHHI‘IIII'!HI\|\H!l!ll!lll\lllllr\ﬂllﬂ(lllﬂll

|||[HII[IHHHIIIIIIHIHIHHHII(IIIHI\IlIIH\IlllllllHIHJII\N||IIIIHHHMIILIJ||IHIIHH\HIHHIIlI1IIIHHlmIIaIlIl[HH HHIIIIIHIHI[I\HHII(IIIHHIJH[HI|IIlIIIIHJIHI\HIllllil\HHHIHHIIII|||H[HHIHI!IIIIHIHHH!I
I I m

T e e

AAAANANAAAAANAAAAN
¥ 24 o 22 B A \ /  fa e A2 UE A w0 g8 \/\r\(\/
QVAVAVAVRAVAVAVAVAVAVAVAVAVAY

V<50%, L3 =109V, L1=12=220V
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11— e

12.1.306

AT 1808 8.798 V
1/47 553 .097TmHz 70.4876 A

1 200ms/div
TAMAAAARAAR AR AR AARAARAARAA AR AR AR ARAAARARARA AR AR AAARRRARARARA AR AAARAARRRARARRARARAARARARARRAR £R A

1s/div

Al CH1

50%U V<90%, L1 =112V, L2 = L3

217.862 V
69.1146 A

800°S
555 .556mHz

1/41

'YYYSITITIIIIIT VAALEAREAARA Y AAAANAARAAREARARAALY

y |
LR AR AR A R AR AR A R AR AR AR AR A R AR AR AR AR AR AR AR R AR AR AR Y
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500 V. 0

110,874 6.
120,924 6
1.798°S

1741 556 .174mHz

B A AR AR A AR AR AR AR AR AR A AR A AR AR AR AR AR AR AR A AR AR AR AR RRARRAAAARAE

AR R R R R R R R AR R R R A AR R AR AR AR AR AR AR AR

1 200ms/div
LrlnlAu;uuA‘“uunuuuunun;“u.uu RARRARARARARARRARRAAARARARARARARRARRARARRARRRRRRARKARA

693 vV

o M 2
L‘Huuwupuuu All‘ll‘llHlAll‘llAlA\IAIlAA"lHU‘IU(UAHI nuu‘uuA‘Auu‘uuqu‘n\u‘nuqu

W] .
50%U V<90%, L1 =196 V, L2 = L3 =220 V
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RAMAAS AR AARARRARRAARARRRAD 'SYTILY BARAAAARRAARRAARRAARARRRAARE

A A R L A A A A A A A AR AR AR AR AR RAAY]

A A A AR A A AR AR A AR A A AR AR A AR AR AR AR AR AR AR A AR AR AR AR AR AR AR RAAR AR

LA R R AR A AR AR A AR AR AR AR AR AR AR AR AR RARRARAY)

231.493 V
69.1587 A

AR AR A AR AR AR AR AR A AR A AR AR AR A AR AR AR AR AR AR AR AR AR AR AR AR AARRARAAARAAARRARARRARRARAANRS

V|V||VIVlvVlvvlvvVVV|vv|Y|v'lVlYVlVVVYVVVV!VVV'IVlIVVVVIVVVVV!VV!VlYllVlYVVYVV!VV!V!'VIL#

90%U VU 110%, L1 = L2 =13 =198 V
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90%U VU 110%, L1 = L2 =L3 =240V

110%<V<120%, L1 = L2 = L3 =242V

110%<V<120%, L1 =242V, 1L2=13 =220V

TRF No.: IEC 61727-2004. IEC 62116-2014 Page 32 of 48 Report No.: ES190510002P Ver.1.0



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);



javascript:form_view(42889,28);

