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Test item description ....................... :
Trade Mark ......ccccooeiiiiciiemnnrnianae

Manufacturer......cccccccceeiririeemeeciineenens :
AdAress ......eeviiimemiiirr e, :

Model/Type reference ...................... :

(S 1] 4 Vo [ :

Solar Grid-tied Inverter (Three Phase)

EVVO

EVOLVE ENERGY GROUP CO., LIMITED

RM 702,7/F FU FAl COMM CTR 27 HILLIER ST SHEUNG
WAN,HK

E- 75KTL, E- 80KTL, E- 100KTL, E- 110KTL
E- 100KTL-HV, E- 125KTL-HV, E- 136KTL-HV

See model list in Page 7 and Page 8.

Serial Number: SQ1ES1A0L85001

Firmware version: ARM V020010
DSPS V020010
DSPM V020010

TRF No. IEC 61727A
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Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

Shenzhen BALUN Technology Co., Ltd.

. fR8ad, Songshan Lake District, Dongguan, Guangdong,

%oom 104, 204, 205, Building 1, No. 6, Industrial South

" I
CTLAbLE

i~

J
Approved by (name, function, \ttrtp/ oger Hu B

(Technical Reviewer) R i i

TRF No. IEC 61727A
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List of Attachments (including a total number of pages in each attachment):

50Hz/60Hz
Attachment # Description Pages
Attachment | Pictures of the EUT and Electrical Schemes 18 pages
Attachment I Testing Information 5 pages
Attachment Ill Graphs and Screenshots of Test Results 54 pages

Summary of testing:

Tests performed (name of test and test
clause):

The equipment has been tested according to the
standard:

IEC 61727:2004. Testing has been carried out at
50 Hz

All applicable tests according to the above
specified standard have been carried out.

From the result of inspection and tests on the
submitted sample, we conclude that it complies
with the requirements of the standard.

Remarks: All the test results are from the report
below:

- |EC 61727:2004 (Second Edition)

Test Report No: GZES201203336801

Testing location:
Shenzhen BALUN Technology Co., Ltd.

Room 104, 204, 205, Building 1, No. 6, Industrial
South Road, Songshan Lake District, Dongguan,
Guangdong, China

(All clauses)

Summary of compliance with National Differences:
No National Differences are addressed to this test report

TRF No. IEC 61727A

Report No. GZES201103204501
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Report No. GZES201103204501

Note:

added.

Copy of marking plate(representative):

EV‘VO Solar Grid-tied Inverter

Model No: E-100KTL
MaxDCinputVoltage = __ 1100V
Operating MPPT Voltage Range _ _ _ 180~1000V
Max. Input Current 10*26A
MaxPVisc _______________ 10°0A
Rated Grid Voltage _ _ __ 3/N/PE,380/400Vac
Max.Output Current 160A
Rated Grid Frequency 50/60Hz
Rated Output Power ___________100KW
Max.OutputPower __________ 110KVA
Power Factor 1(adjustable+/-0.8)
Ingress Protection ~ IP66
Operating Temperature Range_ _ -30°C~+60°C
ProtectiveClass Class |
Overvoltage Category ACIILDCII

Factory - Shenzhen China

Manufacturer : EVOLVE ENERGY GROUPCO., LIMITED
Address :RM 702, 7/F FU FAICOMM CTR 27 HILLIER ST
SHEUNG WAN, HK

Global Head Quarters 371 Sidco Industrial Estate
Chennai 600098 India

VDED126-1-1,VDE-AR-N4105,G99,IEC61727
IEC62116,AS4777 A

MACEAL.SAE

1. The above markings are the minimum requirements required by the safety standard. For the final
production samples, the additional markings which do not give rise to misunderstanding may be

2. Label is attached on the side surface of enclosure and visible after installation
3. Labels of other models are as the same with E- 100KTL’s except the parameters of rating.

TRF No. IEC 61727A



SGS

Page 6 of 40 Report No. GZES201103204501
Test item particulars.........cccccveerecrresrrserssernseennennennl. S0lar Grid-tied Inverter (Three Phase)
Classification of installation and use........................ Fixed (permanent connection)
Supply Connection..........ccccrerrerrecrrecrrsssrsssrssnnscnnel. DC; PV

I \Y O30 €14 o We'o) s Is[=Ye1 1 o)4]

Possible test case verdicts:

- test case does not apply to the test object........... : N/A

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

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

BT {1 T TR : CTF Stage 1 procedure

Date of receipt of test item.........cccccvecnreirriccericcnnns : N/A

Date (s) of performance of tests...........ccceerrirriennncn : From 20/07/2020 to 26/07/2020

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or
accessible at www.sgs.com/terms _and conditions.htm and, for electronic format documents, subject to Terms and Conditions for
Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s
findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to
its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s)
tested.

Throughout this report a [ ] comma/ [X] point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate []Yes

includes more than one factory location and a [X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ... :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).......cccccvemrecnnncn. : Dongguan SOFARSOLAR Co., Ltd.

1F - 6F, Building E, No. 1 JinQi Road, Bihu
Industrial Park, Wulian Village, Fenggang Town,
Dongguan, Guangdong, China.

TRF No. IEC 61727A
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General product information:
Product covered by this report is grid-connected PV inverter for indoor or outdoor installation. The
connection to the DC input and AC output are through connectors.
The Solar inverter converts DC voltage into AC voltage.
The input and output are protected by varistors to Earth. The unit is providing EMC filtering at the output
toward mains. The unit does not provide galvanic separation from input to output (transformerless). The
output is switched off redundant by the high power switching bridge and a two relays. This assures that
the opening of the output circuit can operate in case of one error.
Equipment Under Testing:
- E-100KTL
Variant models:
- E-75KTL
- E-80KTL
- E-110KTL
- E-100KTL-HV
- E-125KTL-HV
- E-136KTL-HV
E- 100KTL E- 125KTL E- 136KTL
Model E- 75KTL E- 80KTL | E-100KTL | E- 110KTL -HV -HV Y
DC Input
Max. DC 1100V
voltage
Rated input 625V 625V 625V 625V 725V 725V 785V
voltage
Start-up
operating 200V
voltage
MPPT 180V~1000V
voltage range
Full power
MPPT 500V-850V 550V-850V
voltage range
Max. input 8*26A 8*26A 10*26A 10*26A 10*26A 10*26A 12*26A
current
Max. input
short circuit 8*40A 8*40A 10*40A 10*40A 10*40A 10*40A 12*40A
current
AC Output
Rated power 75kW 80kW 100kW 110kW 100kW 125kW 136kW
gﬂoavi/(éﬁc 75kVA 88kVA 110kVA 121kVA 110kVA 137kVA 150kVA
Max. output 113A 128A 160A 175A 128A 160A 160A
current

TRF No. IEC 61727A
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3/PE,

3/N/PE, 380V/400Vac 3/PE, 500Vac 540Vac

Nominal
output 50Hz/60Hz
freqency

Output power

factor 1 default (adjustable +/-0.8)

Operating
temperature -30°C ~60°C
range

Ingress
protection

Protective
class

1P66

Class |

The variants models have been included in this test report without tests because the following features don't
change regarding to the tested model:

- Same connection system and hardware topology
- Same control algorithm.

- Output power within 1/710 and 2 times of the rated output power or the EUT or Modular
inverters.

- Same Firmware Version

TRF No. IEC 61727A
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IEC 61727
Clause Requirement + Test Result - Remark Verdict
4 UTILITY COMPATIBILITY P
The quality of power provided by the PV system for P

the on-site AC loads and for power delivered to the
utility is governed by practices and standards on
voltage, flicker, frequency, harmonics and power
factor.

Deviation from these standards represents out-of- P
bounds conditions and may require the PV system
to sense the deviation and properly disconnect from
the utility system.

4.1 Voltage, current and frequency P
The PV system AC voltage, current and frequency P
are compatible with the utility system.

4.2 Normal voltage operating range P
Utility-interconnected PV systems do not normally P

regulate voltage, they inject current into the utility.
Therefore, the voltage operating range for PV
inverters is selected as a protection function that
responds to abnormal utility conditions, not as a
voltage regulation function.

4.3 Flicker P

The operation of the PV system is not cause voltage | (see appended table) P
flicker in excess of limits stated in the relevant

sections of IEC 61000-3-3 for systems less than 16
A or IEC 61000-3-5 for systems with current of 16 A

and above.
4.4 DC injection P
The PV system is not inject DC current greater than |(see appended table) P

1 % of the rated inverter output current, into the
utility AC interface under any operating condition.

4.5 Normal frequency operating range P

The PV system operates in synchronism with the P
utility system, and within the frequency
trip limits defined in 5.2.2.

4.6 Harmonics and waveform distortion P

Total harmonic current distortion is less than 5 % at | (see appended table) P
rated inverter output. Each individual harmonic is
limited to the percentages listed in Table 1.

Even harmonics in these ranges is less than 25 % of P
the lower odd harmonic limits listed.

TRF No. IEC 61727A
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IEC 61727

Result - Remark Verdict

Clause Requirement + Test

Table 1 — Current distortion limits P

Odd harmonics

Distortion limit

3 through 9™

Less than 4,0 %

11" through 15"
17" through 217

Less than 2,0 %
Less than 1,5 %

23" through 33"

Less than 0,6 %

Even harmonics

Distortion limit

2" through 8"
10" through 32"

Less than 1,0 %
Less than 0,5 %

4.7 The PV system has a lagging power factor greater | (see appended table) P
than 0,9 when the output is greater than 50 % of the
rated inverter output power.

5 PERSONNEL SAFETY AND EQUIPMENT PROTECTION P

This Clause provides information and considerations P
for the safe and proper operation of the utility-
connected PV systems.

5.1 Loss of utility voltage P

To prevent islanding, a utility connected PV system P
ceases to energize the utility system from a de-
energized distribution line irrespective of connected
loads or other generators within specified time limits.
A utility distribution line can become de-energized P
for several reasons. For example, a substation
breaker opening due to fault conditions or the
distribution line switched out during maintenance.

5.2 Over/under voltage and frequency P

The abnormal utility conditions of concern are (see appended table) P
voltage and frequency excursions above or below
the values stated in this Clause, and the complete
disconnection of the utility, presenting the potential
for a distributed resource island.

5.21 Over/under voltage P

When the interface voltage deviates outside the (see appended table) P
conditions specified in Table 2, the photovoltaic
system ceases to energize the utility distribution
system. This applies to any phase of a multiphase
system.
Table 2 - Response to abnormal voltages P
Voltage (at point of utility connection) Maximum trip time*
V < 0,5 = Vnominal 01s
50 % <V < 85 % 20s
85% SV S 110 % Continuous operation
110 % <V <135 % 20s
135 % < v 0.05s
*  Trip time refers to the lime belween the abnormal condition eceurring and the inverter
ceasing to energize the utility line. The PV system control circults shall actually
remain conneclted to the ulility o allow sensing of ulil:ly electrical condilions for use
by the “reconnect” feature
5.2.2 Over/under frequency P

TRF No. IEC 61727A
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Clause Requirement + Test Result - Remark Verdict
When the utility frequency deviates outside the (see appended table) P

specified conditions the photovoltaic system ceases
to energize the utility line. The unit does not have to
cease to energize if the frequency returns to the
normal utility continuous operation condition within
the specified trip time.

When the utility frequency is outside the range of 11 P
Hz, the system ceases to energize the utility line
within 0,2 s. The purpose of the allowed range and
time delay is to allow continued operation for short-
term disturbances and to avoid excessive nuisance
tripping in weak-utility system conditions.

5.3 Islanding protection P
The PV system must cease to energize the utility Test according IEC 62116: P
line within 2 s of loss of utility. 2014
Refer to Test Report No:
GZES201103204502
5.4 Response to utility recovery P
Following an out-of-range utility condition that has (see appended table) P

caused the photovoltaic system to cease energizing,
the photovoltaic system is not energize the utility line
for 20 s to 5 min after the utility service voltage and
frequency have recovered to within the specified

ranges.

5.5 Earthing P
The utility interface equipment is earthed/grounded P
in accordance with IEC 60364-7-712.

5.6 Short circuit protection P
The photovoltaic system has short-circuit protection P
in accordance with IEC 60364-7-712.

5.7 Isolation and switching P
A method of isolation and switching is provided in P

accordance with IEC 60364-7-712.

TRF No. IEC 61727A
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Clause Requirement + Test Result - Remark Verdict
4.3 TABLE: Flicker P
Starting Stopping Running
Limit 4% 4% Pst=1.0 Plt = 0.65
33%Pn for 50Hz
Test value (Phase A) 0.480 0.448 0.234 0.221
Test value (Phase B) 0.469 0.413 0.233 0.227
Test value (Phase C) 0.432 0.458 0.244 0.233
66%Pn for 50Hz
Test value (Phase A) 0.363 0.358 0.255 0.246
Test value (Phase B) 0.524 0.517 0.258 0.247
Test value (Phase C) 0.440 0.352 0.253 0.230
100%Pn for 50Hz
Test value (Phase A) 0.407 0.379 0.323 0.296
Test value (Phase B) 0.580 0.544 0.357 0.320
Test value (Phase C) 0.351 0.303 0.385 0.339
33%Pn for 60Hz
Test value (Phase A) 0.359 0.365 0.276 0.274
Test value (Phase B) 0.450 0.457 0.278 0.277
Test value (Phase C) 0.495 0.417 0.282 0.281
66%Pn for 60Hz
Test value (Phase A) 0.365 0.355 0.290 0.278
Test value (Phase B) 0.440 0.464 0.290 0.280
Test value (Phase C) 0.355 0.375 0.281 0.272
100%Pn for 60Hz
Test value (Phase A) 0.408 0.423 0.297 0.279
Test value (Phase B) 0.499 0.462 0.304 0.273
Test value (Phase C) 0.350 0.367 0.294 0.278

Supplementary information:

The measurements of voltage fluctuations have been measured at 33 %, 66% and 100 % of the nominal
power value of the inverter.

As it can be seen in screenshots in Attachment 11l this test has two steps and 10min for each step:

1.Starting operation

2.Stopping operation
The values took of Pst and PIt are the most unfavorable of the two steps.
As it can be seen in the screenshots in Attachment Ill. The values took of Pst and PIt are the most
unfavorable of the twelve steps and 10min for each step for running operation

TRF No. IEC 61727A
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Clause Requirement + Test Result - Remark Verdict
44 TABLE: Direct current injection P
50Hz
Rated Ratio of Measured DC output current between terminals Isolated Limit
output rated (A) transformer (A)
?
current joutput ) 4o T3 | L2103 [LIN | L2N | L3-N ;
(A) power (Yes/No)
(VA)
144.9 33% - - - 0.107 | 0.388 | 0.096 No 1.449
144.9 66% - - - 0.090 | 0.336 | 0.099 No 1.449
144.9 100% - - - 0.206 | 0.103 | 0.142 No 1.449
60Hz
Rated Ratio of Measured DC output current between terminals Isolated Limit
output rated (A) transformer (A)
?
current | output ) 4o [L13 [L243 [LIN [ L2N | L3N '
(A) power (Yes/No)
(VA)
151.5 33% - -- - 0.152 | 0.273 | 0.181 No 1.515
151.5 66% - - - 0.164 | 0.177 | 0.220 No 1.515
151.5 100% - -- - 0.178 | 0.111 | 0.152 No 1.515
Supplementary information:
N/A

TRF No. IEC 61727A
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4.6(a) Table: harmonics and waveform distortion (at 33%Pn Phase A, 50Hz) P
A BT % of fundamental ;‘Jr:;;s"(l?ngl) A BT % of fundamental ;‘Jr:;;sng:fn?afl)

02 0.205 1.000 03 0.201 4.000

04 0.177 1.000 05 0.511 4.000

06 0.429 1.000 07 0.278 4.000

08 0.177 1.000 09 0.277 4.000

10 0.165 0.500 11 0.404 2.000

12 0.255 0.500 13 0.251 2.000

14 0.143 0.500 15 0.224 2.000

16 0.150 0.500 17 0.244 1.500

18 0.227 0.500 19 0.226 1.500

20 0.134 0.500 21 0.192 1.500

22 0.125 0.500 23 0.187 0.600

24 0.141 0.500 25 0.214 0.600

26 0.157 0.500 27 0.142 0.600

28 0.105 0.500 29 0.179 0.600

30 0.134 0.500 31 0.238 0.600

32 0.189 0.500 33 0.122 0.600

THD 1.305 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(b) Table: harmonics and waveform distortion (at 33%Pn Phase B, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.192 1.000 03 0.195 4.000

04 0.168 1.000 05 0.315 4.000

06 0.455 1.000 07 0.325 4.000

08 0.155 1.000 09 0.230 4.000

10 0.154 0.500 11 0.348 2.000

12 0.260 0.500 13 0.311 2.000

14 0.142 0.500 15 0.222 2.000

16 0.162 0.500 17 0.243 1.500

18 0.311 0.500 19 0.265 1.500

20 0.133 0.500 21 0.235 1.500

22 0.126 0.500 23 0.224 0.600

24 0.177 0.500 25 0.264 0.600

26 0.159 0.500 27 0.153 0.600

28 0.126 0.500 29 0.212 0.600

30 0.143 0.500 31 0.301 0.600

32 0.227 0.500 33 0.139 0.600

THD 1.324 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(c) Table: harmonics and waveform distortion (at 33%Pn Phase C, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.197 1.000 03 0.201 4.000

04 0.164 1.000 05 0.510 4.000

06 0.327 1.000 07 0.358 4.000

08 0.167 1.000 09 0.274 4.000

10 0.159 0.500 11 0.336 2.000

12 0.216 0.500 13 0.272 2.000

14 0.156 0.500 15 0.292 2.000

16 0.152 0.500 17 0.207 1.500

18 0.258 0.500 19 0.240 1.500

20 0.149 0.500 21 0.221 1.500

22 0.136 0.500 23 0.192 0.600

24 0.159 0.500 25 0.213 0.600

26 0.157 0.500 27 0.157 0.600

28 0.129 0.500 29 0.221 0.600

30 0.138 0.500 31 0.281 0.600

32 0.242 0.500 33 0.141 0.600

THD 1.323 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(d) Table: harmonics and waveform distortion (at 66%Pn Phase A, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.098 1.000 03 0.156 4.000

04 0.104 1.000 05 0.163 4.000

06 0.232 1.000 07 0.161 4.000

08 0.095 1.000 09 0.214 4.000

10 0.098 0.500 11 0.115 2.000

12 0.151 0.500 13 0.124 2.000

14 0.091 0.500 15 0.131 2.000

16 0.095 0.500 17 0.085 1.500

18 0.130 0.500 19 0.113 1.500

20 0.078 0.500 21 0.105 1.500

22 0.070 0.500 23 0.074 0.600

24 0.083 0.500 25 0.105 0.600

26 0.075 0.500 27 0.087 0.600

28 0.069 0.500 29 0.093 0.600

30 0.078 0.500 31 0.114 0.600

32 0.088 0.500 33 0.072 0.600

THD 0.665 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(e) Table: harmonics and waveform distortion (at 66%Pn Phase B, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.114 1.000 03 0.143 4.000

04 0.089 1.000 05 0.114 4.000

06 0.253 1.000 07 0.125 4.000

08 0.085 1.000 09 0.162 4.000

10 0.086 0.500 11 0.094 2.000

12 0.146 0.500 13 0.131 2.000

14 0.088 0.500 15 0.125 2.000

16 0.085 0.500 17 0.079 1.500

18 0.174 0.500 19 0.133 1.500

20 0.078 0.500 21 0.129 1.500

22 0.070 0.500 23 0.081 0.600

24 0.102 0.500 25 0.133 0.600

26 0.079 0.500 27 0.086 0.600

28 0.070 0.500 29 0.088 0.600

30 0.084 0.500 31 0.146 0.600

32 0.110 0.500 33 0.076 0.600

THD 0.664 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(f) Table: harmonics and waveform distortion (at 66%Pn Phase C, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.113 1.000 03 0.126 4.000

04 0.098 1.000 05 0.189 4.000

06 0.203 1.000 07 0.145 4.000

08 0.096 1.000 09 0.186 4.000

10 0.094 0.500 11 0.118 2.000

12 0.125 0.500 13 0.127 2.000

14 0.092 0.500 15 0.158 2.000

16 0.094 0.500 17 0.091 1.500

18 0.135 0.500 19 0.112 1.500

20 0.085 0.500 21 0.121 1.500

22 0.081 0.500 23 0.082 0.600

24 0.091 0.500 25 0.105 0.600

26 0.086 0.500 27 0.088 0.600

28 0.078 0.500 29 0.101 0.600

30 0.086 0.500 31 0.119 0.600

32 0.120 0.500 33 0.082 0.600

THD 0.667 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(g) Table: harmonics and waveform distortion (at 100%Pn Phase A, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.167 1.000 03 0.076 4.000

04 0.125 1.000 05 0.126 4.000

06 0.161 1.000 07 0.151 4.000

08 0.092 1.000 09 0.093 4.000

10 0.076 0.500 11 0.154 2.000

12 0.102 0.500 13 0.148 2.000

14 0.082 0.500 15 0.082 2.000

16 0.070 0.500 17 0.114 1.500

18 0.113 0.500 19 0.128 1.500

20 0.074 0.500 21 0.076 1.500

22 0.059 0.500 23 0.131 0.600

24 0.073 0.500 25 0.117 0.600

26 0.063 0.500 27 0.066 0.600

28 0.052 0.500 29 0.091 0.600

30 0.062 0.500 31 0.101 0.600

32 0.061 0.500 33 0.061 0.600

THD 0.587 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(h) Table: harmonics and waveform distortion (at 100%Pn Phase B, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.181 1.000 03 0.169 4.000

04 0.088 1.000 05 0.109 4.000

06 0.214 1.000 07 0.099 4.000

08 0.086 1.000 09 0.096 4.000

10 0.067 0.500 11 0.126 2.000

12 0.107 0.500 13 0.130 2.000

14 0.076 0.500 15 0.095 2.000

16 0.070 0.500 17 0.106 1.500

18 0.146 0.500 19 0.132 1.500

20 0.069 0.500 21 0.091 1.500

22 0.062 0.500 23 0.123 0.600

24 0.078 0.500 25 0.133 0.600

26 0.069 0.500 27 0.077 0.600

28 0.058 0.500 29 0.085 0.600

30 0.065 0.500 31 0.106 0.600

32 0.070 0.500 33 0.066 0.600

THD 0.611 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(i) Table: harmonics and waveform distortion (at 100%Pn Phase C, 50Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.103 1.000 03 0.155 4.000

04 0.126 1.000 05 0.156 4.000

06 0.304 1.000 07 0.140 4.000

08 0.092 1.000 09 0.115 4.000

10 0.084 0.500 11 0.135 2.000

12 0.151 0.500 13 0.147 2.000

14 0.088 0.500 15 0.105 2.000

16 0.081 0.500 17 0.108 1.500

18 0.207 0.500 19 0.137 1.500

20 0.079 0.500 21 0.100 1.500

22 0.070 0.500 23 0.124 0.600

24 0.090 0.500 25 0.127 0.600

26 0.074 0.500 27 0.078 0.600

28 0.061 0.500 29 0.086 0.600

30 0.070 0.500 31 0.105 0.600

32 0.076 0.500 33 0.072 0.600

THD 0.698 5.000 - - -

Supplementary information:

TRF No. IEC 61727A




SGS

Page 23 of 40 Report No. GZES201103204501
IEC 61727

Clause Requirement + Test Result - Remark Verdict
4.6(a) Table: harmonics and waveform distortion (at 33%Pn Phase A, 60Hz) P
atlulnls % of fundamental ;‘J:‘;{:é?ﬁ:n atlulnls % of fundamental :‘J':::n(loeﬁ’n?afl)

02 0.173 1.000 03 0.255 4.000

04 0.631 1.000 05 0.212 4.000

06 0.329 1.000 07 0.209 4.000

08 0.172 1.000 09 0.299 4.000

10 0.307 0.500 11 0.154 2.000

12 0.197 0.500 13 0.176 2.000

14 0.279 0.500 15 0.140 2.000

16 0.154 0.500 17 0.120 1.500

18 0.145 0.500 19 0.170 1.500

20 0.123 0.500 21 0.112 1.500

22 0.111 0.500 23 0.121 0.600

24 0.174 0.500 25 0.102 0.600

26 0.100 0.500 27 0.094 0.600

28 0.131 0.500 29 0.114 0.600

30 0.126 0.500 31 0.086 0.600

32 0.084 0.500 33 0.089 0.600

THD 1.169 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(b) Table: harmonics and waveform distortion (at 33%Pn Phase B, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.271 1.000 03 0.191 4.000

04 0.220 1.000 05 0.520 4.000

06 0.201 1.000 07 0.265 4.000

08 0.158 1.000 09 0.176 4.000

10 0.292 0.500 11 0.275 2.000

12 0.141 0.500 13 0.186 2.000

14 0.175 0.500 15 0.345 2.000

16 0.136 0.500 17 0.148 1.500

18 0.111 0.500 19 0.173 1.500

20 0.188 0.500 21 0.116 1.500

22 0.100 0.500 23 0.110 0.600

24 0.131 0.500 25 0.175 0.600

26 0.096 0.500 27 0.083 0.600

28 0.082 0.500 29 0.132 0.600

30 0.111 0.500 31 0.117 0.600

32 0.077 0.500 33 0.077 0.600

THD 1.113 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(c) Table: harmonics and waveform distortion (at 33%Pn Phase C, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.252 1.000 03 0.200 4.000

04 0.223 1.000 05 0.571 4.000

06 0.184 1.000 07 0.391 4.000

08 0.161 1.000 09 0.170 4.000

10 0.267 0.500 11 0.287 2.000

12 0.138 0.500 13 0.228 2.000

14 0.167 0.500 15 0.276 2.000

16 0.137 0.500 17 0.149 1.500

18 0.113 0.500 19 0.168 1.500

20 0.172 0.500 21 0.124 1.500

22 0.104 0.500 23 0.121 0.600

24 0.122 0.500 25 0.168 0.600

26 0.102 0.500 27 0.101 0.600

28 0.090 0.500 29 0.152 0.600

30 0.113 0.500 31 0.121 0.600

32 0.093 0.500 33 0.080 0.600

THD 1.157 5.000 - - -

Supplementary information:
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4.6(d) Table: harmonics and waveform distortion (at 66%Pn Phase A, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.318 1.000 03 0.125 4.000

04 0.143 1.000 05 0.316 4.000

06 0.110 1.000 07 0.180 4.000

08 0.103 1.000 09 0.093 4.000

10 0.149 0.500 11 0.221 2.000

12 0.083 0.500 13 0.202 2.000

14 0.085 0.500 15 0.129 2.000

16 0.073 0.500 17 0.168 1.500

18 0.066 0.500 19 0.150 1.500

20 0.089 0.500 21 0.063 1.500

22 0.061 0.500 23 0.146 0.600

24 0.066 0.500 25 0.120 0.600

26 0.056 0.500 27 0.053 0.600

28 0.053 0.500 29 0.084 0.600

30 0.061 0.500 31 0.083 0.600

32 0.050 0.500 33 0.048 0.600

THD 0.768 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(e) Table: harmonics and waveform distortion (at 66%Pn Phase B, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.202 1.000 03 0.164 4.000

04 0.105 1.000 05 0.285 4.000

06 0.089 1.000 07 0.102 4.000

08 0.080 1.000 09 0.094 4.000

10 0.157 0.500 11 0.172 2.000

12 0.070 0.500 13 0.152 2.000

14 0.087 0.500 15 0.176 2.000

16 0.070 0.500 17 0.146 1.500

18 0.060 0.500 19 0.140 1.500

20 0.095 0.500 21 0.061 1.500

22 0.053 0.500 23 0.144 0.600

24 0.063 0.500 25 0.123 0.600

26 0.049 0.500 27 0.047 0.600

28 0.043 0.500 29 0.087 0.600

30 0.055 0.500 31 0.081 0.600

32 0.041 0.500 33 0.041 0.600

THD 0.668 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(f) Table: harmonics and waveform distortion (at 66%Pn Phase C, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.244 1.000 03 0.123 4.000

04 0.113 1.000 05 0.282 4.000

06 0.095 1.000 07 0.167 4.000

08 0.085 1.000 09 0.093 4.000

10 0.145 0.500 11 0.193 2.000

12 0.074 0.500 13 0.196 2.000

14 0.080 0.500 15 0.150 2.000

16 0.070 0.500 17 0.149 1.500

18 0.062 0.500 19 0.159 1.500

20 0.084 0.500 21 0.067 1.500

22 0.060 0.500 23 0.134 0.600

24 0.064 0.500 25 0.127 0.600

26 0.054 0.500 27 0.053 0.600

28 0.049 0.500 29 0.083 0.600

30 0.056 0.500 31 0.082 0.600

32 0.049 0.500 33 0.043 0.600

THD 0.700 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(g) Table: harmonics and waveform distortion (at 100%Pn Phase A, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.157 1.000 03 0.077 4.000

04 0.119 1.000 05 0.151 4.000

06 0.083 1.000 07 0.125 4.000

08 0.071 1.000 09 0.055 4.000

10 0.075 0.500 11 0.146 2.000

12 0.054 0.500 13 0.146 2.000

14 0.053 0.500 15 0.088 2.000

16 0.045 0.500 17 0.106 1.500

18 0.044 0.500 19 0.100 1.500

20 0.048 0.500 21 0.043 1.500

22 0.039 0.500 23 0.116 0.600

24 0.039 0.500 25 0.096 0.600

26 0.037 0.500 27 0.035 0.600

28 0.032 0.500 29 0.069 0.600

30 0.032 0.500 31 0.059 0.600

32 0.031 0.500 33 0.029 0.600

THD 0.479 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(h) Table: harmonics and waveform distortion (at 100%Pn Phase B, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.152 1.000 03 0.110 4.000

04 0.099 1.000 05 0.188 4.000

06 0.077 1.000 07 0.068 4.000

08 0.062 1.000 09 0.059 4.000

10 0.088 0.500 11 0.125 2.000

12 0.051 0.500 13 0.105 2.000

14 0.062 0.500 15 0.117 2.000

16 0.046 0.500 17 0.085 1.500

18 0.041 0.500 19 0.086 1.500

20 0.053 0.500 21 0.040 1.500

22 0.038 0.500 23 0.112 0.600

24 0.043 0.500 25 0.099 0.600

26 0.036 0.500 27 0.033 0.600

28 0.033 0.500 29 0.064 0.600

30 0.034 0.500 31 0.060 0.600

32 0.030 0.500 33 0.029 0.600

THD 0.464 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.6(i) Table: harmonics and waveform distortion (at 100%Pn Phase C, 60Hz) P
ACTLLEILS % of fundamental Eﬂ;ﬁ?ﬁ:n ACTLLEILS % of fundamental ;-l:rr:‘cii?ng?ngl)

02 0.063 1.000 03 0.098 4.000

04 0.081 1.000 05 0.238 4.000

06 0.070 1.000 07 0.109 4.000

08 0.060 1.000 09 0.061 4.000

10 0.106 0.500 11 0.127 2.000

12 0.051 0.500 13 0.141 2.000

14 0.054 0.500 15 0.160 2.000

16 0.046 0.500 17 0.095 1.500

18 0.042 0.500 19 0.104 1.500

20 0.059 0.500 21 0.046 1.500

22 0.040 0.500 23 0.104 0.600

24 0.041 0.500 25 0.107 0.600

26 0.036 0.500 27 0.039 0.600

28 0.033 0.500 29 0.061 0.600

30 0.035 0.500 31 0.065 0.600

32 0.033 0.500 33 0.028 0.600

THD 0.499 5.000 - - -

Supplementary information:

TRF No. IEC 61727A
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4.7 TABLE: Power factor P
50Hz
Input Output
Rated
No Voltage | Current Power Voltage | Current Power Power S
(Vd.c.) | (Ad.c.) (KW) (Va.c.) (A a.c.) (KW) factor (V.A)

a | 0.992

1 741.7 28.6 211 230.2 30.1 20.6 b | 0.993 (20+5)%
Cc N/A
a | 0.995

3 745.1 41.2 30.6 230.2 43.5 29.9 b | 0.996 (30+5)%
Cc N/A
a | 0.997

3 745.9 55.2 41.2 230.2 58.4 40.2 b | 0.998 (40+5)%
Cc N/A
a | 0.998

4 747.5 69.3 51.7 230.3 73.3 50.5 b | 0.999 (50+5)%
Cc N/A
a | 0.998

5 746.3 83.5 62.3 230.3 88.1 60.8 b | 0.999 (60+5)%
Cc N/A
a | 0.998

6 746.9 115.3 87.4 230.3 88.2 70.0 b | 0.999 (70+5)%
Cc N/A
a | 0.998

7 746.3 110.2 82.2 230.3 116.1 80.1 b | 0.999 (80+5)%
c N/A
a | 0.998

8 746.9 124.2 92.8 230.4 130.8 90.3 b | 0.999 (90+5)%
c N/A
a | 0.999

9 786.9 130.6 102.7 230.4 144.7 99.8 b | 0.999 (100£5)%
c N/A

Supplementary information:
Power factor with “+” indicating leading and “-“ indicating lagging

Each power stage has been maintained during 120 seconds for measurements with a sampling rate of 0.2
S.

Values offered correspond with the 120s average measured with each corresponding stage.

Except for power factor measurements, where:
The value a) indicates the average of measured absolute PF values during each 120s stage of
measurement.
The value b) indicates the maximum leading PF value measured during each 120s stage of measurement.
The value c) indicates the maximum lagging PF value measured during each 120s stage of measurement.
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60Hz
Input Output
Rated
No Voltage | Current Power Voltage | Current Power Power Safa
(Vd.c.) | (Ad.c.) (KW) (Va.c.) (A a.c.) (KW) factor (V.A)

a | 0.991

1 742.4 28.6 21.1 220.2 314 20.6 b | 0.992 (20+5)%
c N/A
a | 0.996

3 744 .4 41.2 30.6 220.2 454 29.9 b | 0.996 (3045)%
c N/A
a | 0.997

3 746.7 55.2 41.2 220.3 61.0 40.2 b | 0.997 (40+5)%
c N/A
a | 0.999

4 746.4 69.3 51.7 220.3 76.4 50.4 b | 0.999 (5045)%
c N/A
a | 0.999

5 746.5 83.4 62.2 220.3 91.9 60.7 b | 0.999 (60%5)%
c N/A
a | 0.999

6 745.5 116.1 87.9 220.3 92.0 70.8 b | 0.999 (70+5)%
c N/A
a | 0.999

7 745.2 111.8 83.3 220.4 122.6 81.0 b | 0.999 (80%5)%
C N/A
a | 0.999

8 745.1 124.5 92.7 220.4 136.5 90.1 b | 0.999 (9045)%
C N/A
a | 0.999

9 787.3 130.5 102.7 220.4 150.9 99.7 b | 0.999 (100%5)%
C N/A

Supplementary information:
Power factor with “+” indicating leading and

indicating lagging

Each power stage has been maintained during 120 seconds for measurements with a sampling rate of 0.2
S.

Values offered correspond with the 120s average measured with each corresponding stage.

Except for power factor measurements, where:

The value a) indicates the average of measured absolute PF values during each 120s stage of
measurement.

The value b) indicates the maximum leading PF value measured during each 120s stage of measurement.
The value c) indicates the maximum lagging PF value measured during each 120s stage of measurement.
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521&54 TABLE: Under-and over-voltage trip settings and reconnection test P
(1) Under voltage disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | min. voltage | PCE trip | decreased | |time tripped disconnectio
voltage (VA) (V) settings (VIs) (ms) voltage n time (ms)
V) (V) V)
50 % Vn=V < 85 % Vn Phase ABC
230 100000 195.5 195.5 - 2000 194.7 1614
230 | 100000 155 155 - 2000 154.8 1610
230 100000 117 117 - 2000 115.7 1620
V < 50%Vn Phase ABC
230 [100000 | 114 | 114 ~ | 100 | 1135 | 89

(2) Under voltage reconnection procedure

Ratio of voltage rapidly
decreased (V / s)

Reconnection voltage (V)

Reconnection time (s)

- 198.1 112.4
(3) Over voltage disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | max. voltage | PCE trip increased | time tripped disconnectio
voltage (VA) (V) settings (VIs) (ms) voltage n time (ms)
(V) (V) (V)
110 % Vn <V <135 % Vn Phase ABC
230 100000 253 255 - 2000 254.6 1326
230 100000 282 282 - 2000 281.5 1348
230 | 100000 309 309 - 2000 307.4 1641
135 % Vn< V Phase ABC
230 [100000 | 312 | 312 -~ | s0 | 3104 | 42

(4) Over voltage reconnection procedure

Ratio of voltage rapidly
decreased (V / s)

Reconnection voltage (V)

Reconnection time (s)

249.6

129.4

Supplementary information:
N/A
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(1) Under voltage disconnection procedure

Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | min. voltage | PCE trip | decreased | |time tripped disconnectio
voltage (VA) (V) settings (VIs) (ms) voltage n time (ms)

(V) (V) (V)
50 % Vn=V <85 % Vn Phase ABC
220 100000 186 186 - 2000 184.8 1609
220 100000 149 149 - 2000 147.7 1973
220 100000 111 111 - 2000 109.7 1607
V < 50%Vn Phase ABC
220 | 100000 | 109 | 109 ~ | 100 | 1076 | 79
(2) Under voltage reconnection procedure
Ratio of voltage rapidly Reconnection voltage (V) Reconnection time (s)
decreased (V / s)
- 189.1 138.2
(3) Over voltage disconnection procedure

Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | max. voltage | PCE trip | increased | I|time tripped disconnectio
voltage (VA) (V) settings (VIs) (ms) voltage n time (ms)

(V) (V) (V)
110 % Vn <V < 135 % Vn Phase ABC

220 100000 241 241 - 2000 241.8 1626

220 100000 270 270 - 2000 268.5 1946

220 100000 296 296 - 2000 294.5 1612
135 % Vn=<V Phase ABC

220 | 100000 | 298 | 298 - | 50 | 2064 | 24

(4) Over voltage reconnection procedure
Ratio of voltage rapidly Reconnection voltage (V) Reconnection time (s)
decreased (V / s)
-- 240.0 149.6

Supplementary information:
N/A
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522&54 TABLE: Over/under frequency trip settings and reconnection test Pass
(1) Under frequency disconnection procedure

Rated | Output Required Value of Ratio of Interva Measured Measured

output | power min. PCE trip decreased | |time tripped disconnectio
frequency | (VA) frequency settings (Hz / s) (ms) frequency n time (ms)

(Hz) (Hz) (Hz) (Hz)
50 100000 49 49 - 200 49.0 163

(2) Under frequency reconne

ction procedure

Ratio of voltage rapidly
decreased (Hz / s)

Reconnection frequency (Hz)

Reconnection time (s)

- 49.1 117.2
(3) Over frequency disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power max. PCE trip increased | |time tripped disconnectio
frequency | (VA) frequency settings (Hz / s) (ms) frequency n time (ms)
(Hz) (Hz) (Hz) (Hz)
50 100000 51 51 - 200 51.0 188

(4) Over frequency reconnec

tion procedure

Ratio of voltage rapidly
decreased (Hz / s)

Reconnection frequency (Hz)

Reconnection time (s)

- 50.9 76
(1) Under frequency disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power min. PCE trip decreased | |time tripped disconnectio
frequency | (VA) frequency settings (Hz / s) (ms) frequency n time (ms)
(Hz) (Hz) (Hz) (Hz)
60 100000 59 59 - 200 58.9 90

(2) Under frequency reconne

ction procedure

Ratio of voltage rapidly
decreased (Hz / s)

Reconnection frequency (Hz)

Reconnection time (s)

59.1

141

(3) Over frequency disconnection procedure

Rated | Output Required Value of Ratio of Interva Measured Measured
output | power max. PCE trip increased | time tripped disconnectio
frequency | (VA) frequency settings (Hz / s) (ms) frequency n time (ms)
(Hz) (Hz) (Hz) (Hz)
60 100000 61 61 -- 200 61.1 57

(4) Over frequency reconnec

tion procedure

Ratio of voltage rapidly
decreased (Hz / s)

Reconnection frequency (Hz)

Reconnection time (s)

60.9

139

Supplementary information:

N/A
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5.3 | Table: tested condition and run-on time P
50Hz
No. | Peur(% | Reactiv Pac Qac Run-on Peur Actual Vbc Which
of EUT | eload time(ms) | (KW) Qr (d.c.v) | loadis
rating) (% of selected
normial) aé?uggd
(Rorl)
Test condtion A
1 100 100 0 0 488 102.1 1.00 796.1 --
2 100 100 -5 -5 367 101.8 1.02 796.2 R/L
3 100 100 -5 0 437 101.5 1.04 797.1 R
4 100 100 -5 +5 353 101.4 1.05 797.5 R/L
5 100 100 0 -5 431 101.7 0.97 797.2 L
6 100 100 0 +5 395 101.0 1.02 797.4 L
7 100 100 +5 -5 381 102.0 0.95 798.5 R/L
8 100 100 +5 0 419 101.9 0.95 797.3 R
9 100 100 +5 +5 404 101.6 0.97 798.2 R/L
10 100 100 -10 +10 - - - - R/L
11 100 100 -5 +10 - - - - R/L
12 100 100 0 +10 -- -- -- -- L
13 | 100 100 +10 +10 - - - - RIL
14 | 100 100 +10 +5 - - - - RIL
15 100 100 +10 0 - - -- -- R
16 100 100 +10 -5 - - - - R/L
17 100 100 +10 -10 -- -- -- -- R/L
18 100 100 +5 -10 - - - - R/L
19 100 100 +5 10 - - - - R/L
20 100 100 0 -10 - - -- -- L
21 100 100 -5 -10 -- -- -- -- R/L
22 100 100 -10 -10 -- -- -- -- R/L
23 100 100 -10 -5 - - - - R/L
24 100 100 -10 0 - - - - R/L
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25 100 100 -10 +5 - - - - R/L
Test condtion B
10 66 66 0 0 460 65.2 1.00 588.8 -
11 66 66 0 -5 105 65.4 0.98 588.3 L
12 66 66 0 -4 278 65.8 0.98 588.5 L
13 66 66 0 -3 397 65.6 0.99 588.7 L
14 66 66 0 -2 471 65.0 0.99 589.1 L
15 66 66 0 -1 460 65.4 1.00 589.5 L
16 66 66 0 1 460 65.3 1.00 588.6 L
17 66 66 0 2 468 65.7 0.99 589.4 L
18 66 66 0 3 142 65.5 0.98 589.2 L
19 66 66 0 4 318 65.4 0.98 589.8 L
20 66 66 0 5 70 65.6 0.98 589.3 L
21 66 66 0 6 - -- -- - L
Test condition C
22 33 33 0 0 390 32.7 1.00 3354 --
23 33 33 0 -5 197 32.9 0.98 335.2 L
24 33 33 0 -4 259 33.1 0.98 335.7 L
25 33 33 0 -3 487 33.2 0.99 335.1 L
26 33 33 0 -2 394 32.8 0.99 335.0 L
27 33 33 0 -1 387 32.5 1.00 334.9 L
28 33 33 0 1 493 32.9 1.01 3355 L
29 33 33 0 2 356 33.0 1.01 335.8 L
30 33 33 0 3 466 334 1.02 334.8 L
31 33 33 0 4 488 33.1 1.02 3355 L
32 33 33 0 5 409 32.8 1.03 335.2 L
33 33 33 0 6 - -- - - L
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60Hz
No. | Peur(% | Reactiv Pac Qac Run-on Peur Actual Vbc Which
of EUT | eload time(ms) | (KW) Qr (d.c.v) | loadis
rating) | (% of selected
normial) ac;?ugteed
(Rorl)
Test condtion A
1 100 100 0 0 417 101.1 1.00 796.5 --
2 100 100 -5 -5 325 101.0 1.03 796.8 R/L
3 100 100 -5 0 363 100.9 1.05 797.0 R
4 100 100 -5 +5 343 100.5 1.05 797.3 R/L
5 100 100 0 -5 289 101.0 0.98 796.7 L
6 100 100 0 +5 393 101.4 1.03 7971 L
7 100 100 +5 -5 330 101.5 0.95 797.2 R/L
8 100 100 +5 0 352 100.6 0.95 797.4 R
9 100 100 +5 +5 324 101.7 0.98 798.1 R/L
10 100 100 -10 +10 -- -- -- -- R/L
11 100 100 -5 +10 -- -- -- -- R/L
12 100 100 0 +10 -- -- -- -- L
13 | 100 100 +10 +10 - - - - RIL
14 | 100 100 +10 +5 - - - - RIL
15 100 100 +10 0 -- -- -- -- R
16 100 100 +10 -5 -- -- -- -- R/L
17 100 100 +10 -10 -- -- -- -- R/L
18 100 100 +5 -10 -- -- -- -- R/L
19 100 100 +5 10 -- -- -- -- R/L
20 100 100 0 -10 -- -- -- -- L
21 100 100 -5 -10 -- -- -- -- R/L
22 100 100 -10 -10 -- -- -- -- R/L
23 100 100 -10 -5 -- -- -- -- R/L
24 100 100 -10 0 -- -- -- -- R/L
25 100 100 -10 +5 -- -- -- -- R/L
Test condtion B
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10 66 66 0 0 308 66.2 1.00 588.4 -
11 66 66 0 -5 309 66.4 0.97 588.8 L
12 66 66 0 -4 365 66.3 0.98 589.1 L
13 66 66 0 -3 333 65.8 0.99 588.6 L
14 66 66 0 -2 332 65.7 0.99 589.3 L
15 66 66 0 -1 284 65.9 1.00 589.1 L
16 66 66 0 1 374 66.3 1.01 588.5 L
17 66 66 0 2 349 65.9 1.01 589.7 L
18 66 66 0 3 390 66.3 1.02 589.0 L
19 66 66 0 4 396 66.4 1.02 589.4 L
20 66 66 0 5 329 65.8 1.02 589.9 L
21 66 66 0 6 - - -- - L
Test condition C
22 33 33 0 0 416 33.2 1.00 334.8 -
23 33 33 0 -5 327 33.2 0.97 334.6 L
24 33 33 0 -4 345 33.2 0.98 335.2 L
25 33 33 0 -3 407 33.2 0.99 335.4 L
26 33 33 0 -2 296 33.2 0.99 334.9 L
27 33 33 0 -1 390 33.2 1.00 334.7 L
28 33 33 0 1 351 33.2 1.00 335.3 L
29 33 33 0 2 354 33.2 1.01 335.5 L
30 33 33 0 3 428 33.2 1.02 334.6 L
31 33 33 0 4 324 33.2 1.02 335.3 L
32 33 33 0 5 163 33.2 1.03 335.1 L
33 33 33 0 6 - - - - L
Remark:
For test condition A:
If any of the recorded run-on times are longer than the one recorded for the rated balance condition, then
the non-shaded parameter combinations also require testing.
For test condition B and C:
If run-on times are still increasing at the 95 % or 105 % points, additional 1 % increments is taken until
run-on times begin decreasing.
The compliances with these requirements are stated in the following testreport:
IEC 62116: test report n°® GZES201103204502

--- End of test report---

TRF No. IEC 61727A
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1 PICTURES

Front view

Y Y S T ¥ e Y Al R S i Sl Sl ol Bl L T il

Back view (E-75KTL, E-80KTL)
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Back view
(E- 100KTL, E- 100KTL-HV, E-110KTL, E- 125KTL-HV)

Back view (E- 136KTL-HV)
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DC Connection interface (E-75KTL, E-80KTL)

DC Connection interface
(E-100KTL, E-100KTL-HV, E-110KTL, E-125KTL-HV)
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DC Connection interface (E-136KTL-HV)
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Internal View 1
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Internal View 2

Internal View 3
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Front side of Power board
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Back side of Power board
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Front side of Display board
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Front side of Control board

Back side of Control board
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Front side of output board

WR ¥ E £ ICS & Wl

"W

Al
wﬁ-
-

Back side of output board
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Front side of BUS Capacitor plate

Back side of BUS Capacitor plate
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Front side of power supply board
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Back side of power supply board
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Front side of Communication board
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Front side of EMI input filter board

Back side of EMI input filter board
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Front side of Lightning protection board

Back side of Lightning protection board
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AC Connection interface

Side view
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2

ELECTRICAL SCHEMES
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1 TESTING CIRCUIT
Waveform | _
monitor |
| =
| 3
| &
|
OCpower [oc foc | gyr | Veur feur w W Iac AC power
source {in‘-"EnEr}l e 'S':H.J .rC'E.‘
(PY) Poc Peur  Qeut ST pac Oac (utility)
b
\ 52
In I It
/3" =4
AC loads

Current and voltage clamps have been connected to the inverter input/output for all the tests.
All the tests and checks have been performed in accordance with the reference standard under testing.
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2 TESTING EQUIPMENT
From No. Equipment Name MARK/Model No. Equipment No. ca|ibEa(]t:g2rgﬁgtdate
1 oscﬁflig:ipe Tektronix / MS04054B | BZ-DGD-L064 Brerbaie
2 Current clamp HIOKI / CT6863-05 BZ-DGD-L026-1 2%2_108303;0
3 Current clamp HIOKI / CT6863-05 BZ-DGD-L026-2 2232;083031;[0
4 Current clamp HIOKI / CT6863-05 BZ-DGD-L026-3 2%2-1083031;0
z 5 Current clamp HIOKI / CT6863-05 | BZ-DGD-L026-4 zgggfg;ﬂggc’
=
& 6 Power analyzer HIOKI / PW6001-16 BZ-DGD-L025 zgggfg}%f
7 Power analyzer Dg\évvs-é;%\tl / BZ-DGD-L119 2%2-108303:;0
8 Chamber OK/OK-TS-6000 | BZ-DGB-L028 A aazae
9 Tﬁz‘nﬁgﬁ;“r;eefer}d HIOKI /DT-322 BZ-DGD-L005 zgggfg'ﬁgé"
10 Power analyzer | ZhiYuan/PA6000H | BZ-DGD-L059 2%26{1%&"
ses | 11 Jrue RMS Fluke / 187 GZE012-8 oo ©
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ltems

Specifications

1) PV array simulator

a) Voltage range 0 —1000Vdc ( 0.01V step)
b) Current range 0 —40A ( 0.01A step)

2) AC power source

a) Output wiring Three phase

b) Output capacity 30KVA

c) Output voltage 10-300Vrms

d) Output frequency 45-65Hz

e) Voltage stability + 100ppm/C

f) Output voltage distortion 0.05% max.

3) Digital meter

a) Voltage range

0 —1000Vdc, 0 — 600Vrms

b) Current range

0-30A

¢) Frequency range ( accuracy)

0.2%

d) Measurement items

Voltage (V)  Current (A) Active power
(W)

Reactive power (Var)

Volt-ampere (VA)

Power factor (PF)
Frequency (Hz)
Electric energy (Wh)
4) Waveform recorder
a) Sampling speed 1M/s

b) Recording device

Memory record and USB reading

c) Time accuracy

+ 500ppm

5) AC load

a) Resistive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KW

b) Inductive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KVA

c¢) Capacitive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KVA
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3 MEASUREMENT UNCERTAINTY

Magnitude Uncertainty
Voltage measurement 1.5%
Current measurement 2.0 %
Frequency measurement 0.2 %
Time measurement 0.2 %
Power measurement +2.5%
Phase Angle 1°
Temperature +3°C

Note1: Measurements uncertainties showed in this table are maximum allowable uncertainties.
The measurement uncertainties associated with other parameters measured during the tests

are in the laboratory at disposal of the petitioner.

Note2: Where the standard requires lower uncertainties that those in this table. Most restrictive

uncertainty has been considered.
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Flickers

The measurements of voltage fluctuations have been measured at 33 %, 66% and 100 % of the
nominal power value of the inverter.

As it can be seen in the next screenshots, this test has two steps:
1.Starting operation
2.Stopping operation

The values took of Dmax of the two steps.
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Starting operation and Stopping operation for 50Hz

33% Pn (Phase A)

Flicker Mode Range Over SCLE® Line Filter =3
Wz w0 S0 AVG I Freq Filter i

Format
Count t
Interval Measure
4 Mode
(Flicker)

Element 1

Volt Range 300 VIS0OHz Element1 Judgement
Un (U1) 230.110V Total Judgement L e
Freq (U1) 50.025Hz (Element1,2,3) Tzl
Dmin 0.35

aQims]

4 Reset

PageUp

PageDown

Flicker
Settings

4 Display Type

Graphic
Settings

Flicker Mode N SCLP® Line Filter B9
W WEwT AVG I Freq Filter =
Format
Count 2/2 Complete
Interval I 00:00s/10:00s Measure
Element 2 < Mode
I - (Flicker)
Volt Range 300 V/IS0Hz Element2 Judgement
Un (U2) 230.110V Total Judgement a o
Freq (U2) 50.025Hz (Element1,2,3) il
Dmin

4 Reset
PageUp

PageDown

Flicker
Settings

4 Display Type

. Graphic

[] 20200726 ugeppy Settings
M = 08:37:50
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33% Pn (Phase C)

Range Over

SCLF® Line Filter B
AVG ™ Freq Filter o

Flicker Mode
iz 3 s e 07

Count 212

Interval I 00:00s/10:00s
Element 3
Volt Range 300 V/50Hz
Un (U3) 230.110V
Freq (U3) 50.025Hz

Element3
Total
(Element1,2,3)

Judgement
Judgement

o
66% Pn (Phase A)

Format

Measure
4 Mode
(Flicker)

Initialize

4 Reset

PageUp

PageDown

Flicker
Settings

4 Display Type

Graphic
" Settings

SCLE® Line Filter B9
AVG]

Flicker Mode

Flicker e wWE R 1 Freq Filter mm

]

Count 2/2

Interval G  00:00s/10:00s
Element 1
Volt Range 300 V/50Hz
Un (U1) 230.118V
Freq (U1) 50.002Hz
Dmin 0.35%

Element1
Total
(Element1,2,3)

Judgement
Judgement

(Elementl)

4 Limit




SGS Attachment Il
Report N° GZES201103204501

Page 5 of 54

IEC 61727:2004 (50Hz/60Hz)

66% Pn (Phase B)

SCLF® Line Filter B
AVG ™ Freq Filter o

Flicker Mode Range Over
nez 3 Mis e 7

PA_01275.tif

Count 212
Interval I 00:00s/10:00s
Element 2
Volt Range 300 V/S0Hz Element2 Judgement
230.225V Total Judgement
50.002Hz (Element1,2,3)

66% Pn (Phase C)

Iterm

Show
4 Element
(Element2)

4 Limit

Flicker Mode g RS SCLEW Line Filter Bl
Flicker e wWE R =% AVG W Freq Filter il

PA_01276.tif

]

Count 2/2

Interval G  00:00s/10:00s
Element 3
Volt Range 300 V/50Hz Element3 Judgement
Un (U3) 230.091V Total Judgement
Freq (U3) 50.002Hz (Element1,2,3)
Dmin 0.35%

(Element3)

4 Limit
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100% Pn (Phase A)

Flicker Mode Range Over op RS SCLMM Linefilter
Flicker 7 ~ AVG W Freq Filter mm

2/2 C

Interval I 00:00s/10:00s
1 4 Element

Element
Volt Range 300 VI50Hz Element1 Judgement
Un (U1) 230.102v Total Judgement _
Freq (U1) 50.002Hz (Element1,2,3) < Limit
Dmin

(Elementl)

No. 1 | 0010
2 | 0.009

| Result

100% Pn (Phase B)

Flicker Mode : . SCLPW Line Filter B9
Wz s w7 : AVG I Freq Filter B9

PA_01278.tif

Count 2/2 Complete

Interval I 00:00s/10:00s Show
Element 5 4 Element .

. - (Element2)

Volt Range 300 V/IS0Hz Element2 Judgement
Un (U2) 230.218V Total Judgement
Freq (U2) 50.001Hz (Element1,2,3)
Dmin

4 Limit

dc[%] ditjfms] Pst

Result |
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100% Pn (Phase C)

Flicker Mode Rangelover W SCLEW Line Filter B oA 012791 ch: I |
N — *A_01279.40
W W E T S AVG I Freq Filter E

Iterm

Count 212

Interval I 00:00s/10:00s Show
3 4 Element

Element :
Volt Range 300 V/I50Hz Element3 Judgement
Un (U3) 230.071V Total Judgement ..
Freq (U3) 50.002Hz (Element1,2,3) =l
Dmin

(Element3)
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Starting operation and Stopping operation for 60Hz

33% Pn (Phase A)

Flicker Mode Range Over SCLE® Line Filter =3
Wz w0 S0 AVG I Freq Filter i

Count
Interval

Element 1

Volt Range 300 V/60Hz Element1 Judgement
Un (U1) 220.223V Total Judgement
Freq (U1) 60.044Hz (Element1,2,3)

Dmin 0.35

aQims]

Format

Measure
4 Mode
(Flicker)

Initialize

4 Reset

PageUp

PageDown

Flicker
Settings

4 Display Type

Graphic
Settings

Flicker Mode N SCLP® Line Filter B9
TEEWEET AVG T Freq Filter B9

Count 212 C
Interval I 00:00s/10:00s
Element 2
Volt Range 300 V/60Hz Element2 Judgement
Un (U2) 220.223V Total Judgement
Freq (U2) 60.044Hz (Element1,2,3)
Dmin

Format

Measure
4 Mode
(Flicker)

Initialize

4 Reset

PageUp

PageDown

Flicker
Settings

4 Display Type

. Graphic

5. = E{:g!:ﬂf—gﬁ r‘_ SE’[ﬁI"IgS
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33% Pn (Phase C)

Range Over

SCLF® Line Filter B
AVG ™ Freq Filter o

Flicker Mode
iz 3 s e 07

Count 212

Interval I 00:00s/10:00s
Element 3
Volt Range 300 V/60Hz
Un (U3) 220,223V
Freq (U3) 60.044Hz

Judgement
Judgement

Element3
Total
(Element1,2,3)

2020-07-
I 2 T

66% Pn (Phase A)

Format

Measure
4 Mode
(Flicker)

Initialize

4 Reset

PageUp

PageDown

Flicker
Settings

4 Display Type

Graphic
" Settings

SCLE® Line Filter B9
AVG]

Flicker Mode

Flicker e wWE R 1 Freq Filter mm

]

Count 2/2
Interval G  00:00s/10:00s
Element 1
Volt Range 300 V/60Hz
Un (U1) 220177V
Freq (U1) 60.002Hz
Dmin 0.35%

Judgement
Judgement

Element1
Total
(Element1,2,3)

(Elementl)

4 Limit
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66% Pn (Phase B)

Flicker Mode

e s e s e

Count
Interval

Element
Volt Range

Range Over - SCLI™ Line Filter B0

AVG ™ Freq Filter o

212

I 00:00s/10:00s
2
300 V/60Hz Element2 Judgement
220.260V Total Judgement
60.003Hz (Element1,2,3)

66% Pn (Phase C)

cH: il |

Iterm

Show
4 Element
(Element2)

4 Limit

Flicker Mode

SCLE® Line Filter B9

Flicker e wWE R =% AVG W Freq Filter il

Count

2/2

Interval I (0:00s/10:00s

Element
Volt Range
Un (U3)
Freq (U3)
Dmin

3

300 V/60Hz Element3 Judgement
220.126V Total Judgement
60.002Hz (Element1,2,3)

0.35%

(Element3)

4 Limit
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100% Pn (Phase A)

Flicker Mode Range Over op RS SCLMM Linefilter
Flicker 7 ~ AVG W Freq Filter mm

2/2 C
Interval I  00:00s/10:00s
Element 1
Volt Range 300 V/s0Hz Element1 Judgement
Un (U1) 220179V Total Judgement
Freq (U1) 60.002Hz (Element1,2,3)
Dmin

No. 1 0.005
2 0.005

| Result

100% Pn (Phase B)

4 Element
(Elementl)

4 Limit

Flicker Mode : . SCLPW Line Filter B9
Wz s w7 : AVG I Freq Filter B9

Count 2/2 Complete
Interval I 00:00s/10:00s

Element 2

Volt Range 300 V/60Hz Element2 Judgement

Un (U2) 220.294V Total Judgement

Freq (U2) 002 (Element1,2,3)

Dmin

I dt)[ms] Pst

Result |

Show
4 Element
(Element2)

4 Limit
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100% Pn (Phase C)

Flicker Mode Range Over s SCLEW Line Filter i ch: il |
W2 s 6T S AVG I Freq Filter i

Iterm

Count

Interval I 00:00s/10:00s Show
3 4 Element

Element :
Volt Range 300 V/60Hz Element3 Judgement
Un (U3) 220.158V Total Judgement ass ..
Freq (U3) 60.003Hz (Element1,2,3) =l
Dmin

(Element3)
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IEC 61727:2004 (50Hz/60Hz)

As it can be seen in the next screenshots is running operation. The values took of Pst and PlIt
are the most unfavorable of the twelve steps.

Running operation for 50Hz

33% Pn (Phase A)

Flicker Mode Range Over 2 SCL®™ Line Filter
mEEWEwT AVG T Freq Filter i

Count 1212 Cor
Interval I 00:00s/02:00s
Element 1
Volt Range 600 V/50Hz Element1 Judgement
Un (Set) 230.000V Total Judgement
Freq (U1) 002 (Element1,2,3)

Element 4
U4 1000V

Flicker Mode \ SCLP® Line Filter B0
TeEwWE®ET AVG I Freq Filter 70

PA_01266.tif

TA[IPAW)

Count 1212 C I > un
Interval I 00:00s/02:00s

Element 2

Volt Range 600 V/S0Hz Element2 Judgement

Un (Set) 230.000V Total Judgement Pass Sync Sre: U1

Freq (U2) 50.002Hz (Element1,2,3) gral: Reset
0.50%

U4 1000V

- OWo OO

- -

2020-07-23 gy
o ananze 5
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IEC 61727:2004 (50Hz/60Hz)

33% Pn (Phase C)

Flicker Mode

Range Over - SCLI™ Line Filter B0
AVG ™ Freq Filter o

PA_01267 tif

e s e s e

Count 12112 C
Interval I 00:00s/02:00s

Element 3
Volt Range 600 V/50Hz Element3 Judgement

Un

Freq (U3) 50.002Hz

1

W o~ @M W

(Set) 230.000V Total Judgement
(Element1,2,3)

R BN W

w
BRNON =S B WS

ocopocooooco0o0000
B

MR RR RN RN

B
o

66% Pn (Phase A)

Element 4
U4 1000V
14 100 ma

Flicker Mode
Flicker

SCLE® Line Filter B9
W E : AVG I Freq Filter i

Count 12112

Interval G (0:00s/02:00s

Element 1

Volt Range 600 V/S0Hz Element1 Judgement

Un

Freq (U1) 50.002Hz

Dmin

WK =

0o~k

(Set) 230.000V Total Judgement
(Element1,2,3)
0.50%

0.255
0.251
0.252
0.249
0.245
0.248
0.240
0.246
0.244
0.244
0.241
0.239

TA[IPAW)
m f

L]
100 mA

Integral: Reset

Element 4
U4 1000V
14 100 mA

Us 1000V
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SGS

IEC 61727:2004 (50Hz/60Hz)

66% Pn (Phase B)

Flicker Mode Range Over SCLI Line Filter
Flicker < AVG 7 Freq Filter mm
12012
I 00:005/02:00s

Interval

Element
Volt Range
Un (Set)
Freq (U2)

Result

2
600 V/50Hz
230.000V

50.001Hz

Element2
Total
(Element1,2,3)

d(t)[ms]

Judgement
Judgement

600V
100 ma

100

Element 4
U4 1000V
14 100 mA
1
Integral: Reset

Element 5

Flicker Mode
Flicker

Count
Interval

Element
Volt Range
Un (Set)
Freq (U3)
Dmin

LI N B A R

3
600 V/50Hz
230.000V

SCLF® Line Filter B
AVG ™ Freq Filter mm

PA_01263.tif

1212 Cor
I 00:005/02:00s

Element3
Total
(Element1,2,3)

[ [ dq% | dmel [ dfms)

-

[y

W o~ @M kW

Result |

Judgement
Judgement

GO0V
100 m#a

Element 4
U4 1000V
14 100 ma

Element &
UG 1000
16 5
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IEC 61727:2004 (50Hz/60Hz)

100% Pn (Phase A)

Ul U2 U3 U4 US UB U7 =

Flicker 1 W ST AVG

Flicker Mode Range Over = SCLEW Line Filter

Freq Filter mm

Count 12112

Interval I 00:00s/10:00s Show

Element 1 4 Element

Volt Range 600 V/I50Hz Element1 Judgement > {Eementl)
Un (Set) 230.000v Total Judgement .

Freq (U1) 37.200Hz (Element1,2,3) < Limit
Dmin 0.50%

Result |

Flicker Mode . : SCLE® Line Filter B9

= _— . _ PA_01257 tif
Wz : AVG I Freq Filter

Count 1212

Interval I 00:00s/10:00s
Element 2
Volt Range 600 V/50Hz Element2
Un (Set) 230.000v Total
Freq (U2)
Dmin

| [ del%) | dmax%] | dtms]
0

Judgement
Judgement
(Element1,2,3)

4.00
3.3

us 1000V
15 5
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IEC 61727:2004 (50Hz/60Hz)

100% Pn (Phase C)

Flicker Mode

Flicker

ne

Range Over SCLIW Line Filter B0

) PA_01258 tif
BB s = AVG W Freq Filter il

Count 1212 Complete
Interval G, 00:00s/10:00s

Element
Volt Range
Un (Set)
Freq (U3)
Dmin

.1
2
3
4
5
5
7
8

3
600 VIS0Hz Element3 Judgement
230.000V Total Judgement
37.200Hz (Element1,2,3)
0.50

dc[%] ( d(t)[ms] Pst

: Res
600V

100 mA
Sre: U1

Element 4
U4 1000
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IEC 61727:2004 (50Hz/60Hz)

Running operation for 60Hz

33% Pn (Phase A)

Flicker Mode u;‘?}“geo"e’ . SCL® Line Filter
Flicker W E I EE i AVG Freq Filter mm

Count 12112 C
Interval I  00:00s/10:00s
Element 1
Volt Range 300 VI60Hz Element1 Judgement
Un (U1) 220.005V Total Judgement
Freq (U1) 60.000Hz (Element1,2,3)
0.50%

Result |

Element 1
um joov
100 mA
Sre: U1

U 1000

Flicker Mode SCLIW Line Filter &9
Flicker W WE T AVG ™ Freq Filter o

Count 12112 o]
Interval I 00:00s/10:00s
Element 2
Volt Range 300 V/60Hz Element2 Judgement
Un (U2) 220.005V Total Judgement
Freq (U2) 60.000Hz (Element1,2,3)

Result |

Element 4
U4 1000V

Element 5
us 1000

Element &
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IEC 61727:2004 (50Hz/60Hz)

33% Pn (Phase C)

Flicker Mode Range Over SCLM Line Filter
Flicker < AVG 7 Freq Filter mm

Element 1
12112 Complete Ul 300V
Interval I 00:00s/10:00s 5 e Ul
Element 3 Integral: Reset
Volt Range 300 V/60Hz Element3 Judgement ass Element 2
Un (U3) 220.005v Total Judgement ? i
Freq (U3) 60.000Hz (Element1,2,3)

d(t)[ms]

Integrs

Element 5

Element &
U 1000

Result

66% Pn (Phase A)

Flicker Mode : SCLPW Line Filter B9
mEEWEwT AVG I Freq Filter B9

Count 1212

Interval I 00:00s/10:00s
Element 1
Volt Range 300 V/60Hz Element1 Judgement
Un (U1) 20. Total Judgement
Freq (U1) 022 (Element1,2,3)
Dmin

I d(t)[ms] Pst

Element 4
1000V
10 mA
Sres L

Element b
UE 300V

il
2
3
4
5
5
7
8
9

Result |
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IEC 61727:2004 (50Hz/60Hz)

66% Pn (Phase B)

Range Over

Flicker Mode
Flicker

Ul U2 U3 Ua Us Ul

Count
Interval

Element
Volt Range
Un (U2)
Freq (U2)

Result

or
7

2

300 Vi60Hz
220.095V
60.022Hz

SCLE
AVG ™ Freq Filter mm

| Line Filter &

=%

1212 C
I 00:00s/10:00s

Element2
Total
(Element1,2,3)

d(t)[ms]

TAPAW)
m 30
n 10 mA

Judgement
Judgement

Element 4
U4 1000V

14 10 mA
1

Integral: Reset

Element 5

Element 6
Us nov

Flicker Mode
Flicker

Count

Element
Volt Range
Un (U3)
Freq (U3)

0.203
0.000
-0.127
0.000
0.053
0.104
-0.183
0.099
0.000
-0.187
0.085
-0.036

Result |

ez 3 s

3
300 VIB0Hz
220.095V

SCLP® Line Filter B9
AVG ™ Freq Filter im0

1212 Cor
Interval G (0:00s/10:00s

Element3
Total
(Element1,2,3)

Judgement
Judgement

Element 4
U4 1000V
14 10 mA

Element 5
us joov

Element 6
UE 300V
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IEC 61727:2004 (50Hz/60Hz)

100% Pn (Phase A)

i Range Over = SCLIW Line Filter
FickerMode v wmawusm | =% fneier PA_01254.1if
Flicker e @ T . AVG ™ Freq Filter mm

Count 12112 plete §
Interval I 00:00s/10:00s Show
3 4 Element

El t
emen (Element3)

Volt Range 300 VIs0Hz Element3 Judgement
Un (U3) 220.725V Total Judgement
Freq (U3) 60.002Hz (Element1,2,3)

0.50%

4 Limit

Result |

Flicker Mode . . SCLP® Line Filter B9
Wz S0 AVG I Freq Filter i

Item

Count 1212 Comj

Interval G (0:00s/10:00s Show
Element 1 « Element

) - ,. (Elemnent1)

Volt Range 300 V/60Hz Element1 Judgement
Un (U1) 220.895V Total Judgement ,.
Freq (U1) 60.002Hz (Element1,2,3) | LT
Dmin 0.50

.3

-0.061 -0.508
0.063 55 0.503
0.055 0.516
0.066 0.522
-0.055 7 -0.509
-0.066 -0.566
-0.052 3 -0.552
0.062 ss | 0.563
0.054 0.5186
0.061 Pass| 0.536
0079 F 0.560
-0.086 F -0.502
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IEC 61727:2004 (50Hz/60Hz)

100% Pn (Phase C)

Flicker Mode
U3 U4 Us U UT

Flicker T N

Count

SCLP® Line Filter B0
AVG ™ Freq Filter mm

1212

Interval I (0:00s/10:00s

Element 2

Volt Range 300 V/60Hz Element2 Judgement
Un (U2) 220.953V Total Judgement

Freq (U2)

(Element1,2,3)

Itern

Show
4 Element
(Element2)

4 Limit
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IEC 61727:2004 (50Hz/60Hz)

Direct current injection

DCI of 50Hz
3.000 1200
2.800 1160
2600 1120
2400 1080
2.200 1040

2000 |-—w. s + 1000
|
|
|

Idc (A)
Power (p.u.)

Time (s)

——|dc_Phase A ——Idc_Phase B

idc_Phase € ——Lmited H ——Limited L —— Power{pu.)

DCI of 60Hz

3.000

2600
2.400
2.200
2.000
1800 |
1600
Lapd |

Lo00
0.800 |
0.600
0.400
0.200
0.000
-0.200
-0.400
-0.600
-0800 |

Idc (A)
Power (p.u.)

<1200
-1.400
-1600
-1800 |
-2000
-2200
-2.400
-2.600
-1800
-3.000

“aRRIRBRBBEIGEE S

170

Q9 o 0 0 0 o o o e 9 o O O O O O O Q Q
2883833888388 88R¢8¢88
Time (s)

———\dc_Phase A ——Idc Phase B ——|dc_Phase C ——Limited H ——Lmited L —— Power{pu.)
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IEC 61727:2004 (50Hz/60Hz)

Harmonics and waveform distortion

50Hz

5.00
480
480
440
420
4.00
380
3.60
3.40
320
3.00
280
280
240
220
200

% of fundamental

160
140
120
100

———33%Pn_Phase A
———66%Pn_Phase A
——— 100%Pn_Phase A

33%Pn_Phase B
——66%Pn_Phase B
——— 100%Pn_Phase B
——33%Pn_Phase C
—— 66%Pn_Phase C
—— 100%Pn_Phase C
—— Uimit

3.00

2.80

260

240

220

200

180

160

140

120

% of fundamental

100

0.80

0.60

040

0.20

0.00

33%Pn_Phase A

B6%Pn_Phase A

100%Pn_Phase A

33%Pn_Phase B

66%Pn_Phase B

100%Pn_Phase B

= THD (%)

33%Pn_Phase C

B6%Pn_Phase C

100%Pn_Phase C
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IEC 61727:2004 (50Hz/60Hz)

60Hz

% of fundamental
O E P oEE R RN NN MR W W W W W s B B & B A
2 8B &3 2888838888888 8882828

———33%Pn_Phase A
——— 66%Pn_Phase A
——— 100%Pn_Phase A
33%Pn_Phase B
——66%Pn_Phase B
——— 100%Pn_Phase B
—— 33%Pn_Phase C
———66%Pn_Phase C
— 100%Pn_Phase C

— Limit

280

260

240

20

200

180

160

140

% of fundamental

120

100

0.80

0.60

0.40

0.20

0.00

33%Pn_Phase A
66%Pn_Phase A
100%Pn_Phase A

33%Pn_Phase B
66%Pn_Phase B
100%Pn_Phase B

uTHD (%)

33%Pn_Phase C

66%Pn_Phase C
100%Pn_Phase C
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IEC 61727:2004 (50Hz/60Hz)

Power factor
50Hz
1.200
L3 1160
i 1120
1200 e
1150 1040
1100 i
1.050 e 0,960
Lo [ 0.520
o T O OO e ol 0.880
; 0.900 P
4 0850 T 1111 st
= 0.800 e
S o070 0.720
g omo 0,680
£ 08 D 114 s
E o J 0600 &
£ osso RN 0,560
2 I 0,520
5 oaso | 0.480
o 0400 —— )
2 030 I 0.400
§ oo — e
g o0 | 0,320
< axo. [eere 0.280
0.150 0280
0.100 i
e 0.160
000 0,120
0,050 b
0100 by
0150 pys
-N-N-]
P cRes8333873%3RR55355595955537555588F R RR 5568558088888
Time (s)
—— Active Powerfp.u] ——Reactive Powerfpu] ——PF
60Hz
1.200
e 1.160
1.250 T
= 1.080
1150 s
1.100 A1 ~ 1.000
L i 0,960
100 0920
0950 pat
— 0.50 0.840
o 0850 i
g e 0.760
g o= 0720
2 om0 s
2 o650 0.640
§ S 0600 &
2 o590 b
o 0500 S
™ 0450 0.430
© 0400 0.440
2 o gt
: o= 0.360
= 0250 e
< om 0.280
pan 0.240
0100 e
ot 0.160
000 0,120
00%0 i
0100 S
0150 o
[~~~ - -] o
o SRR ELELEEEREEEELELERRLEETELEEERELEEELEEERERERREE R E
Time (s

—— Active Power{p.u.] Reactive Power[pu] ——PF
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IEC 61727:2004 (50Hz/60Hz)

Under-and over-voltage trip settings and reconnection test

50 %Vn <V < 85 %Vn (setting at 195V) of 230V

Trip Value

0.600 1.500
0.570 1.450
0540 1.400
0.510 1.350
0.480 1.300
0.450 1.250
0.420 1.200
0.350 1.150
0.360 1.100
0.330 1.050
0.300 i/ 1.000
0.270 0.950
0.240 0,900
— 0,210 R e e 0850
3 =
o 0180 0800 &
T 0150 0750 &
g 0.120 o700 &
G 0.0 0650 S
0.080 0.600
0.030 0.550
0.000 0.500
-0.030 0.450
0060 0,400
-0.0% 0.350
-0.120 0,300
0150 0.250
0180 0.200
0210 0.150
0240 0.100
-0.270 0.050
0300 0.000
O n I NR NSRRIV RLBYRRLEBRAEARBES A aEnIengaerrn g
Time(s)
Power (p.u.) —— Voltage (p.u)
| | KA
(& |
AR
) 1 [ U v '] ity
" AAAAANAAN,
g
8
F i_.\_l'lf-_.'L'\‘,'Li\‘-‘._|’LJ\_.'._J\J‘._i'u'\.l'.‘i't'._,'y"._.'\_l‘v'\_-'._,'\.‘“l"‘_' AR, .J“l.i A--v"v-.-\l"--.\n.:v-. v‘l.. v ,* .\'.-.-“lr’p ’-‘ A -.‘\l"--.:\l‘.ﬂ-r.‘\1A '..\l‘ -,‘ l.( r'-.\"’".' ¥ vr\- "U .-v'\.'\‘r r.’u‘.‘.’v’.‘ J\- \l.'l"'.'“-. "\ L
i v '..i.
2
- R
s A
2
=
2 ]
L | -
- ] 75 ] 4 =D 1% [ |
A [ AR
Hilli L87m LR 1614260
vtV L4608 ~17.8608 166000
v v ~TABEEIT 7280 MTeER
nm 3104828 1831 6208
1A 5319357 1309050 8840
i 235478 1241922 1575410
1218 634298 B4 E8T0840
N a4 ] 5158683 S1600 35603
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IEC 61727:2004 (50Hz/60Hz)

50 % < V < 85 %(setting at 155V) of 230V

Trip Value

0.600
0.570
0.540
0.510
0.480
0.450
0.420
0.390
0.360
0.330
0.300
0.270
0.240
0.210
0.180
0.150
0.120
0.090
0.060
0.030
0.000
-0.030
-0.060
-0.090
0120
0150
-0.180
0.210
<0240
0270
-0.300

Power(p.u.)

1.500
1.450
1.400
1.350
1.300
1.250
1.200
1150
1.100
1.050
1.000
0.950
0.900
0.850
0.800
0.750
0.700

B S8 8 & 8
Time(s)
Power (pu

a2

Voltage (pu)

140
145

w o
- S

150

155

160
165

Voltage (p.u.)

0.650
0.600
0.550

0.450

170
175
180

Disconnection Time

g

E AMAVAAAAAAAAAAAANANVAAAAAARAANAY

g

IAAMAARAAANANANAAAAAANANAAA A AMAAAAAVAAAN

AARA

AAAARAAAARAAA

2
5 #
z )
2a
i
1% #3D 1% im FE [ x5 ]
'y B AR
Hill EMS™ 16343 1610089
vV 221845 168765 4304789
vz L4618 AT BT
Uiy R 2036700 505842
1 -ST.TI545 630 1404286
121 247585 2aumm 0554206
13 5565405 8600235 -HALESE
K44 5162478 5158186 425063
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IEC 61727:2004 (50Hz/60Hz)

50 %Vn sV < 85 %Vn (setting at 117V) of 230V

Trip Value

0.600 1.200
0.570 1160
0.540 1120
0.510 1.080
0.480 1040
0.450 1.000
0.420 0.960
0.3%0 0.920
0.360 0.880
0.330 i 0.840
e . P A U S [ S S Y S
0.300 0.800
0.270 0.760
0.240 0.720
— 0.210 0680
= 3
o 080 0640 G
T 0150 0600 o
g 0.120 oss0 B
& 0090 osm 2
0.060 0.480
0.030 0.4%0
0.000 0.400
-0.030 0.360
-0.060 0.320
-0.090 0.280
0120 0.240
0150 0.200
-0.180 0.160
0210 0.120
0240 0.080
-0270 0.0%0
-0:300 0.000
SN2 NRYURRNIYLIRVBBBRLEEREESSLISLIENSEEEREERE SR
Time(s)
— Power (pu.) Voltage (pu)
T T b4
AR
A A A A A A A A A A A A A A A A A A A A A AR A AN AR A AN A A AAAAAN AR AN AR ANV AAMAAANAAARR AN WA
.............. W YW
8
LR
E
3
3
T8
% | -
T w0 [ 8] %
A ] A&
HA 430065 LI LS
1 V] SLIH5 LML BRI
U Rkl 18T Losr
M 2 150THA RIS
1118 - Rl Lhsasl
] S [ 453587
13 [ L b SN
M 15500 SI6TH 4534
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IEC 61727:2004 (50Hz/60Hz)

V < 50%Vn (setting at 114V) of 230V

Trip Value

0.600 1200
0.570 1.160
0.540 1120
0.510 1.080
0.480 1.040
0.450 1.000
0.420 0.960
0.3%0 0.920
0.360 0.880
0.330 0.840
0300 ATV 0,800
0.270 0.760
0.240 0.720

— 0,210 0680 5

> d

& 0.80 0690 o

T 01%0 0600 &

E 0.120 0560 &

o 0090 osm 2
0.060 0.480
0.030 0,440
0.000 0.400
-0.030 0.350
-0.060 0,320
-0.0%0 0.280
0120 0.240
0150 0.200
-0.180 0.160
-0210 0120
0240 0.080
0270 0.040
-0.300 0.000

°"2ARNRAISIASBRREBIRSZELIARATASEB A8 8RS
Time(s)
Power (p.u. Voltage (p.u)

Disconnection Time

e
AR

D P T L T o TTTT i TV ST MIT L s SETYY e P o p WOT i PO o ST i, &

ol e e e i aiia g B 0 R R RS

g
e R
2
H 1
e

L -

w @ [ 25:) 2 Z
A 8 L]
Hill samT S a0es000
v 10208 S R
s wam et

LHUS WEAETT 155,558 Rl
LA -LLETE EA206LY s
[T} T 5N A6
3 A} L0681 1815408 -P26060

L SR BI85 Qo
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IEC 61727:2004 (50Hz/60Hz)

Under voltage Reconnection of 230V

Voltage(p.u.)

1.200
1180
1160
1140
1.120
1100
1080
1.060
1.040
1020
1.000
0.580
0.960
0.540
0.920
0.900
0.880
0.860
0.840
0.820
0.800
0.780
0.760
0.740
0.720
0.700
0.680
0.660
0.640
0.620
0.600

342.6, 0.861

3,

N
{ass_;-o.uol_]
00 0Q 0000000000000 00 000000
HILARBIBRITIGIRRIRRRAETERRR
Time(s)

Voltage{p.u) Power{p.u.)

1.200
1150
1100

1000
0.950
0.900
0.850
0.800
0.750
0.700
0.650
0.600
0.550
0.500
0.450
0.400
0,350
0.300
0.250
0.200
0.150
0.100
0.050
0.000

0,050
<0100
0150

0.200

Power(p.u.)

860
880
200
920
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IEC 61727:2004 (50Hz/60Hz)

50 %Vn sV < 85 %Vn (setting at 186V) of 220V

Trip Value

0.600
0.570
0.540
0.510
0.480
0.450
0.420
0.350
0.360
0.330
0.300
0.270
0.240
0.210

0.180
0.150
0.120
0.0%0
0.060
0.030
0.000
-0.030
-0.060
-0.090
0120
0150
-0.180
0210
0240
0270

-0.300
o

Power(p.u.)

“aN ANl BeeR

RBBRAIVBIRLLS98584¢

Time(s)

— Power (pu] Voltage [pu)

1.500
1450
1400
1.350
1300
1250
1.200
1150
1100
1050
1.000
0.950

0.850

0.750

Voltage (p.u.)

(T

1A

12N
13 A

C AAAAAAAMAAAAAAMAAAAAA

Disconnection Time

ANMWAAMAANAAM

AAMANRAARASAARAR
VAW

HAl

Uz v

M eu1 V]

B2 %

A B

1967339 1596613
2868864 M2
TN 2RSS
a0 -35.00083
S2TESEE L5245
T 0554206
15399 2515316
S8 216122

ik
L6064
S0TETIE
4800134
2591800
5126238
-aTey
1M864TL
476804
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IEC 61727:2004 (50Hz/60Hz)

50 % < V < 85 %(setting at 149V) of 220V

Trip Value

0.600 1500
0.570 1450
0.540 1400
0.510 1350
0.480 1.300
0.450 1250
0.420 1200
0.3%0 1150
0.360 1100
0.330 1050
030 ] A A A A 1.000
0.270 0.950
0.240 0.900
— 0.210 0850 S
= =
g 0180 0800 &
T 0150 0750
2 0120 070 3
F3 =
& 00% 060 2
0.060 0.600
0.030 0.550
0,000 0.500
0030 0.450
-0.060 0.400
-0.0%0 0.350
0120 0.300
0150 0.250
-0.180 0.200
0210 0.150
0240 0.100
0270 0.050
0300 0,000
cRAReBRBRBRE3RBIS S RABSNR RRRRBESBASS
Time(s)
——Power (pu) Voltage (p.u)

Disconnection Time

AAASELRER AL

HEH

3 v

T AV A AV A .

g [ | |
- ! B AV A VA AMAAY I

|
:- ARV A AN i
: !
2 |

A B A
Bl (=1 3868154 5841402 1073338
i -283.0227 02,6012 485.6239
vz v] 2189636 -134.0003 -155.8067
uz V] 255.6830 -69.29675 3288817
11 [A] 6259650 -0.345707 62.25109
12 [A] 1623332 -0.1811598 -16.41512
12 [A] 4662276 0.485758 -26.13400
N 6UL V] S20TTTT 5212307 ~4.530e-3

P_t@POWERAC [W] 29196.02 2459730 ~A598.719
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IEC 61727:2004 (50Hz/60Hz)

50 %Vn sV < 85 %Vn (setting at 111V) of 220V

Trip Value

0.700 1.400
0.670 1380
0.640 1320
0.610 1280
0.580 1240
0.550 1.200
0.520 1.160
0.4%90 1120
0.460 1.080
0.430 1040
0.400 1.000
0.370 0.960
0.340 0.920

5 0w [y 080 3

o 0280 0890 d

T 0250 0800 &

g 0.220 0760 B2

& 01% | o720 2
0.160 0.680
0.130 0.640
0.100 0.600
0.070 0.560
0.040 0.520
0.010 0.480
-0.020 0.440
-0.050 0.400
-0.080 0.360
-0.110 0.320
0140 0.280
0170 0.240
-0.200 0.200

"2 1R ARBNRITYRB EBRLE B REESEILEEE LR T TR R B8R
Time(s)
Power (p.u Voltage (p.u)

Disconnection Time

1% [ %52 ] 200 1% 10 =D w 3
A ] LU
) 161313 129854 LE06TI
v 064951 1150863 ansur
Uz v 1913000 1461681 34T
vz 1188621 Moo -S418990
114 <65.99562 LAIISIE E51741L
12K 534935 461 -50.0045%9
13 A 1281782 L7z 1680

A &1 V] 5196380 5217582 Loanm
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IEC 61727:2004 (50Hz/60Hz)

V < 50%Vn (setting at 109V) of 220V

Trip Value

0.700
0.670
0.640
0.610
0.580
0.550
0.520
0450

0.430
0.400
0.370
0.340
0.310
0.280
0.250
0.220
0.190
0.160
0.130
0.100
0.070
0.040
0.010
-0.020
-0.050
-0.080
0110
0140
0170
<0200

Power(p.u.)

1.400
1360
1320
1280
1240
1200
1160
1120

1.040
1000
0.960
0.920
0.880
0.840
0.800
0.760
0.720
0.680
0.640
0.600
0.560
0.520
0.480

Voltage (p.u.)

0.440
0.400
0.380
0.320
0.280
0.240
0.200

Time(s)

Power

(p.u) Voltage (pu)

Disconnection Time

1
AR

E e il e 1 i P "0y O, A W oG T T P g O oy T W T L W P T T e T Y

ol BT T B S TS S G i T T Tl P B T e
J I
A ] ik
B 18962006 1365618 aora
(] BRI -1508141 1451
v [y 2648823 554085 042
ua mEETT BLITLS -14ET06
A 10255 1080751 EH6
12l 5158696 TR anami
13 [A 515 1680651 TSR
ML) -assned S215168 61204
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Report N° GZES201103204501

IEC 61727:2004 (50Hz/60Hz)

Under voltage Reconnection of 220V

Voltage(p.u.)

1200 1300
1180 1250
1160 1.200
1140 1.150
1120 1100
1.100 1050
1.080 1.000
1.060 A/ 0.950
1040 y 0.900
1020 f 0.850
1.000 0.800
0.980 / 0.750
0.960 om0 __
0.940 0650 =
0520 436.8, 0.859 | 060 o
0,900 - '\\':__‘ 0.550 53
0.880 N\ 050 =
Y
0.850 3 0450 O
0.840 0.400 =
0.820 0.350
0,800 0.300
0.780 0.250
0.760 0.200
0.740 0150
0.720 0.100
0.700 0.050
0.680 0.000
0.660 -0.050
0.640 -0.100
0.620 -0.150
0.600 0.200
[=] 9 = g 8 0000000000000 0000000000000 00C0C0OO0000CO0OO00O000QO0
v SHZS3RARRARNAARRATINRRATARBEIERRAIREREEIRERE
Time(s)

Voltage(p.u) Power{pu.}
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 255V) of 230V

Trip value

0.500 1.500
0.480 1480
0.460 1.460
0.440 1440
0.420 1420
0.400 1.400
0.380 1380
0,360 1.360
0,340 1340
0.320 e e 1320
0,500 e W -
m
0280 =y 1280
0.260 1280
3 0.240 LM 4
o 0220 1220 &
E' 0.200 1200 g
g 0.180 1180 B
& 0180 1160 8
0.140 1140
0.120 — 1120
0.100 — = 1100
0.080 1.080
0.060 1060
0.040 1040
0.020 1020
0.000 1.000
-0.020 0.980
-0.040 0.960
-0.060 0.940
-0.080 0.520
-0.100 0.900
ceNRARRYIREBNRIRS JE IR SABIRSNERESHBARANRAE
Time(s)
Power (p.u ——Voltage [p.u)
Disconnection Time
T KA
(4]
AR AAARAARARANNY ) And
..................... A/ AN ATV AAANAAAY
f MW A AANAANYAAAAAANAANAANNAAANAANNAAAAAAAAANAAAAAAANNPAANNAAAAAANNAASAANAAAAAAANAAANAAANAAAN
: VWAAAAAAAANAAAVANAANANANAA P AAAAAAANAAANANAAAANAANAAANAANNAAAAANAANANNANAAAAAAAAAAAANAAAAANAN
b
................. Iy
g
s Ed {
H i 1
Zs 1
b
: o 1% 2 =D >
A B AR
EE 3 L1618 2521500 L%z
v V] -219623% 337308 5593541
Uz Blth g A5 L4183
vip] 3167888 TRE0EE -2y
11 [A] SLILET 039006 S1A26T
12[A) -10.54580 0214577 w0z
13 [A] 61934 CEEEEH 612367
M ajua v ST -S.158663 00081
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 282V) of 230V

Trip value

0.500 1.500
0.480 1.480
0.460 1.460
0.440 1.440
0.420 1.420
0.400 1.400
0.380 1.380
0.360 1.360
0.340 1.340
0.320 1.320
0500 WVMWMMW L
0.280 1.280
0.260 1.260
— 0.240 1200 5
3020 1220 &
T 0200 1200 &
g 0.180 1180 &
& 0180 1160 S
0.140 1140
0.120 1.120
0.100 1.100
0.080 1.080
0.060 1.060
0.040 1.040
0.020 1.020
0.000 — 1.000
0020 0.980
0,040 0.960
0.060 0.940
0.080 0.920
o100 n [ 0 n n 0 w H " w . wn W W w @0 i W W w 0-900
SN e ARNRAYYRNEORREVSPISSARASAIISACERLEARERARERAR
Time(s)
Power (p.u) Voltage (p.u)
Disconnection Time
EA
I K
LAY TR T TR R T AR TR AT VR TR TV AT R T TE TR T TATR R PRV e g TA TR T vk TAY I.' VU
:: A A RAAAAAAAAAAAAAA AN AR AN AAAAAAAAAAAAARAAAAAAAANANNNA
g
#
E WAAAAAANNAAAAAAAANNANNAAANAAAAAAAAANAANNAAAAAANABAAAANAAAAANAANAAANAAANAADAAAANAARAANAAANNY
E
------- ARAAAAAAA AR Ay
8
s #
g
£
' D 0 [ %3] > |
A B AR
HA 2001813 LITE08 T
ULV 1305401 M58 15
{H -195.5018 21EMSE 281604
nm namr 3551176 7010
11 1a] -$5.54108 526008 06T
2a 33T LT 28
13 A .06 L1062 -B0142
U V] S162716 S8 0038305
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 309V) of 230V

Trip value

0.500 1550
0.480 1530
0.450 1510
0.440 1.4%0
0.420 1470
0.400 1.450
0.380 1.430
0.360 1410
0.340 1.3%0
0.320 1370
0.300 1350
0.280 1330
0.260 1310

— 0.240 120 3

2 oo 1270 &

T 0200 1250 @

% 0.180 1230 B

a 0.160 120 8
0.140 1.150
0.120 1170
0,100 1.150
0.080 1.130
0.060 1110
0.040 1.080
0.020 1070
0.000 1.050
0020 1030
-0.040 1010
0.060 0.990
-0.080 0.970
-0.100 0.950

eMe RN ARRRRARYYYIRIGEREBBRRRAIGERRRESEENINEREANA
Time(s)
= Power (pu] Voltage (p.u)
Disconnection Time
[ KA
Y T Y YT I TITTY T i e e i ,xu
LAAAR

E WAAAARAAAAAAAAAAAAWAAAN AR AN AR
E  MAMAAVARAAAAAAMARAAA A AARAAAAAAANAMAANAAA AAARA AN AAAAAARARAAA WA
=]
VY
x = ED % = = [ 2851 ] i > |

A B e
HEn 111361 2755340 1681380
U1 v 154408 1788 182
Uz v 1310017 -31.1851 1901834
Lal aTsT LT a0
nin AT 5612974 T1M0%
] ITATTTE 1268387 Fo b
1 {1 563802 LTES 61T
NeuLY] 523043 -5.239010 2384e4
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IEC 61727:2004 (50Hz/60Hz)

135%Vn < V(setting at 312V) of 230V

Trip value

0.500 1.700
0.480 1.670
0.460 1640
0.440 1610
0.420 1.580
0.400 1550
0.380 1520
0.360 1.4%0
0.340 1.460
0.320 1430
0.300 1.400
0.280 1.370
0.260 1340
— 0.240 130 5
2 oo 1280 &
T o200 1250 B
g 0.180 1220 B
a 0180 1190 £
0.140 1160
0.120 1130
0.100 1.100
0.080 1.070
0.060 1.040
0.040 1010
0.020 0.980
0.000 0.950
0,020 0.920
0040 0.8%0
-0.060 0.860
0.080 0.830
-0.100 0.800
° N w 2 94 % 2 8RNI RARK I BRI I P Y 2 8 @
Time(s)
Power (p.u Voltage (p.u)
Disconnection Time
- - A
ey
5 \ y / \ \
//' [
N L ST S, SR o S S Lo STD o ST PN o N Do S L e B
o i B T i e M e
a en @an 3
A [ 1]
LoATH umsT 0418535
11805% I B0
-ATIAATE 434TTTE 1612600
poo L pails BAI6TRY
RERT 07406 ToE1T
52719 1127958 b
a0l ~5.500317 “TLSNIT3
500386 B>t Q017405
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IEC 61727:2004 (50Hz/60Hz)

Over voltage reconnection of 230V

1.300
1.280
1260
1240
1.220
1200
1180
1.160
1140
1120
1100
1.080
1060

1020
1.000
0.980
0.960
0.940
0.920
0,500
0.880
0.860
0.840
0.820
0,800
0.780
0.760
0.740
0720
0.700

Voltage(p.u.)

4

/]
/f
1
(317, 1087]
[446.4,-0.001
NN
N\
|
o000 Q000 0 OO0 0 OO0 0O c Q00000
NIRRRNTRRITISIRAIRRBAIEE

Time(s)

Voltage(p.u.) ——Power(pu.)

1.300
1250
1200
1150
1100
1050
1.000
0.950
0900
0.850
0800
0.750
0.700
0.650
0.600
0.550
0.500
0.450

Power(p.u.)

0.350
0.300
0.250
0.200
0.150
0.100
0.050
0.000
0.050
-0.100
-0.150
-0.200

840
B60
880
900
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 241V) of 220V

Trip value

0.600
0.570
0.540
0.510
0.480
0.450
0.420
0.390
0.360
0.330
0.300
0.270
0.240
0.210
0.180
0.150
0.120
0090 [
0.060
0,030
0,000
-0.030
-0.060
-0.0%0
0120
0.150
0.180
0210
-0.240
0.270
-0.300

Power(p.u.)

A RARBKILYRNBBERLEYLESLELELIL L8838 2347
Time(s)

— Power (p.u.) Vaoltage (p.u)

Voltage (p.u.)

Disconnection Time

Bl | |

% T S A A A B A e A A A A AW AN
g !

:—- L e s T R e ARV S
of |
g

F B

B8 (3]
UL

vz V]
UETL)|

1 4]
(L))

I3 [A]

A 6L V]

® [ 5. I % [ 285 ]
A .
2361504 3588002
0099 s
5061 1144357
Tasem0 men
“sa0 onse
s Ere)
19466 QATE
21687 5215168

llh‘
L
L6261
6349178
“HOMIE
- F T

061793
T
16603
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 270V) of 220V

Trip value

0.500
0.480
0.460
0.440
0.420
0.400
0.380
0.360
0.240
0.320

0.280
0.260
0.240
0.220
0.200
0.180
0.160
0.140
0.120

Power(p.u.)

-0.100
o g

R®RIAERBBEIRTLE 8RS

1.500
1480
1460
1.440
1420
1.400
1380
1380
1340
1320

1280
1260
= 1.240
1220
1200
1180
1160
1.140
1120
1100
1.080
1060
1040

Voltage (p.u.)

1.000

1 § 2 8 R 2 §
- ~ ~ ~ ~ ~
Time(s)
——Power (pu) ——Voltagepu)

260

70

280

20

300

310

0.980
0.960
0,940
0.920
0.900

320
330
340

Disconnection Time

11-[a]

0005000

o-

AT AAVAMARAVAAA

NEUL-[V]

|
| 1.1
| |
... |
© @D % 1% 200 [ %5 ] 1% >
A B HEE
1.356659 3302694 1946035
“216.0902 “293.4091 ~T731891
-92.30000 159.5321 451.8411
303.0610 -64.18335 -367.2450
4591634 4861355 SA.TTTTO
-8.597374 -2.129078 6468296
57.55186 2696514 -60.24838
i L] -5.219460 -5.225897 6.43Te-3
2 POWER/AC [W] 541287 2935342 5944141
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IEC 61727:2004 (50Hz/60Hz)

110 %Vn <V < 135 %Vn(setting at 296V) of 220V

Trip value

0.500
0.480
0.450
0.440
0.420
0.400
0.380
0.350
0.340
0.320
0.300
0.280
0.260
0.240
0.220
0.200
0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020
0.000
-0.020
-0.040
-0.060
-0.080
-0.100

Power(p.u.)

1700
1670
1640
1610

1.550
1520
1.450
1.460
1.430
1.400
1370
1.340
1.310
1.280
1.250
1.220
1190
1160
1130
1100
1070
1040
1010

Voltage (p.u.)

0.950
0.920
0.830
0.860
0.830

Time(s)

Power (pu]

——\Voltage (p.u)

Disconnection Time

A T TP THCTPRTTTTY [TTTTTRTTOR | " el
B MMM i R WA AAAAVAAAMAAAAAAAAVMATIAAAA—

Hll
iy

u
1A
124

13 [A]
L]

L3 L3 L
199230 1811616 1612385
AT LT 2933788
-208.1789 T SI5.TT98
HLEEE TTTH ST
-3LAZIST 1004y 4146576
-¥MML -B2TTSEL 3104008
ToASS 2934533 TAIMTE
5216360 5208403 T68e-3
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IEC 61727:2004 (50Hz/60Hz)

135%Vn < V(setting at 298V) of 220V

Trip value

0.500 1550
0.480 1530
0.460 1510
0.440 1.490
0.420 1470
0.400 1450
0.380 1430
0.360 1410
0.340 1390
0.320 1370
0.300 1.350
0.280 1330
0.260 1310
5 o 1 300 -;
&5 0220 L o
T o020 1250 @
E 0.180 1230 8
& 0160 120 8
0.140 1180
0.120 1170
0.100 1150
0.080 1130
0.060 1110
0.040 1090
0.020 1070
0.000 1050
-0.020 1030
-0.040 1010
-0.060 0.950
-0.080 0.970
-0.100 0.950
o N 8 4 2 58 3R AR B8R LI R R IFIFTIT e 2R A 3z 8 8
Time(s)
——Power (pu) Voltage (pu)
Disconnection Time
i ? KA
g N
o 2 - s
1 o AN
o 3 .'\\ by g ", W v
= T S S S T P o
8|
:_ | e R e ir s o et T T T s o e T ] et T T A
T FES % 651 T 2455 | Ten > |
A B HE
Bl (2] 1528866 1552068 0.024102
UL v 4056430 1971374 an.eT
(T ~246.1903 2291479 4753382
ua v 8T A6 ~417.0003 ~TO4A4019
11 [A] -19.93179 -3.497601 1643419
1214 4648209 -6.007222 40.45457
13 [A] 66.31652 85466 -57.37305
A sUL V] -5.210400 -5.217076 667663
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IEC 61727:2004 (50Hz/60Hz)

Over voltage reconnection of 220V

1300
1280
1260
1240
1220
1200

LIED gl emee

1160
1140
1120
1100
1080

1040
1020
1000
0.980
0.950
0.940
0.920
0.900
0.830
0.860
0.840
0.820
0.800
0.780
0.760
0.740
0.720
0.700

Voltage(p.u.)

0
30
60

629.4, -0.001

S

QDOOOODCDDDDQDDOODG
S 38 89LSRIGEBEBRREREES
Time(s)

Voltage{pu) ——Power{pu)

1300
1250
1200
1150
1100
1050
1000
0.950
0.900
0.850
0.800
0.750
0.700
0650
0.600
0.550
0.500
0.450
0.400
0.350
0.300
0.250
0.200
0150
0.100

Power(p.u.)

0.000
-0.050
-0.100
-0.150
0.200
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IEC 61727:2004 (50Hz/60Hz)

Over/under frequency trip settings and reconnection test

Under frequency of 50Hz

Trip value

52,000 0.600
51.800 057
51.600 0.540
51.400 0510
51.200 0.480
51.000 0.450
50.800 0.420
50.600 0.3%0
50.400 0.360
50.200 " - - e o g e 0.330
50.000 0.300
49,800 0.270

N 49.600 0240 _

I s0400 00 5

o 49.200 0180 o

49000 0150 &

S 48.800 010 3

o ase00 om0 B

B

w 48 400 0.060
48,200 0.030
48,000 0.000
47.800 -0.030
47.600 0.060
47.400 -0.0%0
47.200 0120
47.000 0.150
45,800 -0.180
46,600 0210
46.400 -0.240
46.200 0270
46.000 -0.300

NN g AN AN ARSIV YRR RN U EBRATERRYTIBER
Time(s)
—— Frequency(Hz) —Power(pu.]
Disconnection time
T
; AR
r aala

f b T T T e e T P e e e e T S g e T o e T P T T T TR L

i‘ O i it T O T i T i T i e B TP e T PP TPV T

=

V]

i

Najuay

fundi@POWERAL [Hx

G = €I
A L]
2638067 TR
“5REIIEE 1801684
2500737 RIUTS
3048613 1417291
~HR03302 1B64TE
456550 013580
ET.3508T RE
5156817 S16TME
5000633 4850431

QTR
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IEC 61727:2004 (50Hz/60Hz)

Under frequency reconnection of 50Hz

52.000
51.800
51.600
51.400
51.200
51.000
50.800
50.600
50.400
50.200
50.000
49,800
49,600
49,400
49.200
49,000
48 800
48.600
48,400
48.200
48,000
47,800
47.600
47,400
47.200
47.000
46,800
46.600
46.400
46.200
46.000

Frequency(Hz)

|

—’—I

348.2, 49,100

1300
1250
1200
1150
1100
1050

0.950
0.900
0.850
0.800
0.750
0.700
0.650
0.600

465.4, -0.001

——Frequency(Hz) ——Power(pu.]

0.550
0.500
0450
0.400
0.350
0.300
0.250
0.200
0150
0100
0.050
0.000
0,050
-0.100
-0.150
-0.200

Power(p.u.)
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IEC 61727:2004 (50Hz/60Hz)

Over frequency of 50Hz

Trip value

54.000 0.600
53.800 0.570
53.600 0.540
53.400 0.510
53.200 0.480
53.000 0.450
52,800 0.420
52.600 0.39
52.400 0.360
2200 e e e e et 0.330
52.000 0.300
51.800 0.270
N 51.600 0200 __
L s1.400 020 5
= )
O s1.200 0180 O
C 51000 0150 &
o o
S 50.800 0120 3
O s0.600 om0 B
.
& s0.400 0.060
50.200 0.030
50,000 0.000
49.800 -0030
49.600 0080
49.400 -00%0
49.200 -0120
49.000 -0150
48.800 -0180
48,600 -0210
48.400 -0.240
48.200 0270
48.000 -0300
%2 8 % R 8 2 BR ¥ R & 3 B R 2 g & R R
Time(s)
Frequency(Hz) —— Power(pu.)
Disconnection time
T KAl
€y
5 LA e Tav
ey
o AVET AN & v AV o ™ NN,
AU A A A A A A AN A A A A A AN,
I VAN AN AN AN AN A AL
g |
e N t Ay \v M
8|
£ %
g h
3,
*3
% E (x5 ] [>
A (] AR
EHilll LT LEOTS oesnr
vip 1653762 LESTEES 164239
uap ~363.1508 1S LLiRir]
van 11EsHT ~IB0BAES 6045087
11 [A] L3502 ABOG819 AT15681
12 [A] ~22.55062 0388827 22905
1 [A] GREITSE 5450833 -TRI501T
Najua) 5143026 L1767 0030041
F_fund@POWERAC [Mr S0.0008 SLI0EIT Lina
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IEC 61727:2004 (50Hz/60Hz)

Over frequency reconnection of 50Hz

Frequency(Hz)

53.000 1.300
52,800 1.250
52.600 1.200
52.400 1150
52,200 1.100
52.000 1.050
51.800 1.000
51.600 0.950
51.400 0.900
51.200 0.850
51.000 0.800
50.800 0.750
50.600 0700 __
50,400 162, 50.898 0.650 3
50.200 060 o
50.000 0.550 "5
49,800 0500 3
49,600 0450 O
49,400 o400 &
49.200 0.350
45.000 0.300
48.800 0.250
48 600 0.200
48 400 238, -0.005 0150
48 200 0.100
48.000 0.050
47800 0.000
47.600 -0.050
47,400 0100
47.200 -0.150
47,000 0200
“aRRsR8R8 B 383338 88 SRR ARRRRRESES

Time(s)

Frequency(Hz] ——Power{pu.)
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IEC 61727:2004 (50Hz/60Hz)

Under frequency of 60Hz

Trip value

62.000 0.600
61.800 0.570
61.600 0.540
61.400 0.510
61.200 0.480
61.000 0.450
60,800 0.420
60.600 0.390
60.400 0.360
60.200 0.330
60.000 0.300
59,800 0.270

W 59.600 020

L s9.400 0210 =5

o 59.200 018 O

5 59.000 0.150 'E'

3 58.800 [ 010 3

T ss.e00 oo O

Lo 58.400 0.060
58.200 0.030
58,000 0.000
57.800 -0.030
57.600 -0.060
57.400 -0.0%0
57.200 -0.120
57.000 -0.150
56.800 -0.180
56.600 -0.210
56.400 0240
56.200 -0.270
56.000 -0.300

ORNT ORI ERRARRBARMIRRITIVISNIRRS 28 BR -3 2Ry
Time(s)
———Frequency(Hz) e Power(pu)
Disconnection time
e

AR

AT

sl T T T T

ol T o o A o AT T o O o NP We N N N T T s W, M e
B ool |
E A A T A . 4
K {--
T ] [ %6 ] 2 [ 28] Lioe (> ]
A B AR
i 08711003 0360750 noesesT
wm T8 2001969 55
v 26450 4108673 1833713
iV L0 ~I0aE “TLmn
1144 BTO4EEY “T.739068 0985555
{HUY ~S5.56822 Le860aT S5
13 A a1 551830 SATRS
F_iund@POWERAL [Hs] 5008035 T 1053980
A BJUL [V ] 5215460 4536710
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IEC 61727:2004 (50Hz/60Hz)

Under frequency reconnection of 60Hz

Frequency(Hz)

62,000
61.800
61.600
61.400
61.200
61.000
60.800
60.600
60.400
60.200
60,000
59.800
59.600
59.400
59.200
59.000
58.800
58.600
58.400
58.200
58.000
57.800
57.600

57.400

57.200

57.000

56.800

56.600

56.400

56.200

56.000

i

4136, 59.103

-+

1250
1200
1150
1100
1050

0.950
0.900
0.850
0.800

0.700
0.650
0.600

554.6, 0.000

Time(s)

—— Frequency(Hz) —— Power{pu.)

0.550
0.500
0.450
0.400
0.350
0,300
0.250
0.200
0.150
0.100
0.050
0.000
<0.050
-0.100
0150
-0.200

Power(p.u.)
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IEC 61727:2004 (50Hz/60Hz)

Over frequency of 60Hz

Trip value

64.000 0.600
63.800 0.570
63.600 0.540
63.400 0.510
63.200 0.480
63.000 0.450
62.800 0.420
62.600 0.390
62.400 0.360
62.200 e e e e e ey 0.330
62.000 0.300
61.800 0.270
61600 0240 __
L 1400 0210 5
o 61.200 0180 Q
S 61000 0.150 ‘a:'.:
3 60.800 0.120 =
3 s0s00 oo ©
—
= e0.400 0.060
60.200 0.030
60,000 0,000
59.800 0030
59.600 -0.060
59,400 -0.0%0
59.200 -0.120
59.000 0.150
58.800 -0.180
58,600 0210
58,400 -0.240
58.200 0270
58.000 -0.300
PHNT ORISR RAIERRATRRIVIYYIEAIRRBYITIBEBRAERERERBUS 8
Time(s)
Frequency(Hz) ——Power(pu)
Disconnection time
| kA
g | ¥y
= | .
P g s e T T T T e T T T e
PELRTTeve, T T N e TV e e ErrEr —l e LTTYTEE
& [x6a] = [x6&0] a0 (> ]
A B AR
CeL=TE 0.8330037 0.5900428 0.057T1200
U1 v -34.45504 L8049 9711882
UV -248.5662 2325315 481.08TT
v ZBIA29Y -291.6899 -5T5.5198
11 [A] ~22.62831 0514984 2334329
12 [A] -AT.Z5605 -L6TUZE8 4455666
13 A} €3.86142 1LBDLE2S -68.05659
5999181 6110234 1110531
-S.228281 -5.257818

-9.557e-3




SGS

Attachment Il
Report N° GZES201103204501

Page 54 of 54

IEC 61727:2004 (50Hz/60Hz)

Over frequency reconnection of 60Hz

65.000
64.700
64.400
64.100
63.800
63.500
63.200
62.900
62.600
62.300
62.000
61.700
61.400
61.100
60.200
60.500
60.200
59.500
59.600
59.300
59.000
58.700
58.400
58.100
57.800
57.500
57.200
56.900
56.600
56.300
56.000

Frequency(Hz)

438.8, 60.902

578, -0.001

240
0

£8298:88888:R28¢33
$EAIEEE8BRR R 3

Time(s)

Frequency(Hz) ——Power(pu.)

1.300
1.250
1.200
1.150
1.100
1050
1.000
0.950
0.500
0.850
0.800
0.750
0.700
0.650

0.550
0.500
0.450
0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

Power(p.u.)

-0.050

0.100
<0150
-0.200
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