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TUVNORD

File No.: PVP02041/26E-002

Evaluation Report

Report No.: TRPVP02041/26E/002

Solenso electronic materials Co.,LTD.

Applicant...........oooiiiins : | 4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA
Solenso electronic materials Co.,LTD.

Manufacturer ...............cccoeeeeee * | 4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA
Solenso electronic materials Co.,LTD.

Factory ... : | 4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA

Order NO. ....ovveeeieeiiieeeeeee, . | HZHZPVP02041/26E

Date of Application [YYYY-MM-

o I . | 2026-03-05

Product(s) .....ccooveeeiieneeiiieeee : | Three Phase AC Coupler

Model type(s) ...ceeevvvereeriiireennnee :

Sowave-TL8, Sowave-TL10, Sowave-TL12

Type of examination .................. :

Commission testing only

Certification program: ................ :

BOS-P-01 Rev. 02

Certification fundamental(s)....... :

EN 50549-1:2019+A1:2023
EN 50549-10:2022

Testing Period [YYYY-MM-DD]

start/end........ccoooveeeeeiiiie, :

2026-01-04/2026-05-11

Testing Laboratory..................... :

TUV NORD Testing (Suzhou) Co., Ltd.

Zone E, 1/F, East Side of South Building, Building 3, No.50, Beiguandu
Road, Yuexi Subdistrict, Suzhou, Jiangsu, China

ANNEX(€S) «oeveiiiiieieieee e :

Annex 1: Test report no. RDPVP02041/26E/02 (302 pages)

Test results listed in this test report refer exclusively to the mentioned test sample.

Partly copying is not permitted without explicit agreement of the owner.

The submitted test samples as described in the reports hereunder are in compliance with the requirements /
are tested according to the requirements:

EN 50549-1:2019+A1:2023 "Requirements for generating plants to be connected in parallel with distribution
networks, Part 1: Connection to a LV distribution network - Generating plants up to and including Type B”.
EN 50549-10:2022“Requirements for generating plants to be connected in parallel with distribution networks
- Part 10: Tests for conformity assessment of generating units".
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Test Report
No. RDPVP02041/26E/02

Commission Testing for Three Phase AC Coupler
according to EN 50549-1:2019+A1:2023 & EN 50549-10:2022

Applicant: Solenso electronic materials Co.,LTD.
4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA

Project No.: HZHZRDPVP02041/26E-02

Tested by:

Reviewed by:

All copyright and joint copyrights with respect to studies, assessments, test results, calculations, presentations, etc.,
drafted by TUV NORD Testing (Suzhou) Co., Ltd. shall remain the property of TUV NORD Testing (Suzhou) Co., Ltd.
TUV NORD (Suzhou)'s contractual partner may use assessments, studies, test results, calculations, presentations, etc.,
drafted within the scope of the contract only for the purpose agreed in the contract or agreement. It is not permissible to
pass on to third parties the reports, assessments, test results, calculations, presentations, etc., drawn up by TUV NORD
Testing (Suzhou) Co., Ltd. or to publish them in abridged form, unless the parties to the contract have concluded a
written agreement on the passing on, presentation or publication of extracts from them.
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Applicant ... :

Solenso electronic materials Co.,LTD.

Address of Applicant.................. :

4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA

Manufacturer ..........ccoeeeveeeeennn. :

Solenso electronic materials Co.,LTD.

Address of Manufacturer........... :

4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA

Factory......cccoovveiiniiiiiee :

Solenso electronic materials Co.,LTD.

Address of Factory ..........c........ :

4F., NO.56, ZILI 5TH ST., ZHONGLI DIST., TAOYUAN CITY 320,
TAIWAN, CHINA

Equipment Type. ......cccooeeennee :

Three Phase AC Coupler

Model Name. .....cccceeevvviivvnnnnnnn.n. . | Sowave-TL8, Sowave-TL10, Sowave-TL12
Brand Name .........ccccocevvveeninns :

Selensc*”
Ratings .....cccceeveeiiiiiieeeece e, . | See copy of general product information.
TestDate....ccoooevevevevenen : | Jan.04,2026 to May.11,2026

Date of Issue ......ccoeeeevvivvvennnnnenn. :

May.14,2026

Test results listed in this test report refer exclusively to the mentioned test sample.

Test Report No.: RDPVP02041/26E/02

Partly copying is not permitted without explicit agreement of the owner.

The submitted test samples as described in the reports hereunder are tested according to the requirements:

EN 50549-1:2019+A1:2023 “Requirements for generating plants to be connected in parallel with distribution
networks Part 1: Connection to a LV distribution network -Generating plants up to and including Type B”

EN 50549-10:2022 “Requirements for generating plants to be connected in parallel with distribution networks
-Part 10: Tests for conformity assessment of generating units”

TNRD-TRF-113 Page 2 of 302 Version A/1



TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

List of contents
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General product information ... e 7
Model type: ENgiNeering SAMPIE .......ccooeeiiieeeeeeeeee e 7
TSt FESUIES ...eeeeei i —————— 12
Model type: ENgiNeering SAmIPIE .......ccoooieiiieeeeeeeeee e 12
Annex 1: List of @QUIPMENT.........ee e e 17
ANNEX 2: TeSt reCOrdS......ciiiiiiiiiiiiiiii i 18
Model type: ENgGINEEriNg SAMPIE .......cciiii e e e e e e et e e e e e e e e aaa e eeee 18
N 4T 1= QG T o 4 Ve o YO 298
Model type: EnNgineering SAmIPIE .......ccoooeeiiiieeeeeeeee e 298
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

History of report

File no......cccoeeeee. 1| N/A
Date of issue............ | N/A
Report no................. | N/A

Type designation(s) : | N/A

Update contents: ....: | N/A

Supplementary information: Commission testing only.
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TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
Summary of testing
Tests performed (name of test and test Testing location:
clause): TUV NORD Testing (Suzhou) Co., Ltd.
[x]5.2 Normal operating range Zone E, 1/F, East Side of South Building, Building 3,

X15.3 Immunity to disturbances
X15.4 Active response to frequency deviation

X]5.5 Power specification and response to
voltage variations

[X15.6 Voltage related active power reduction -
P(U)

X]5.7 EMC and power quality

[X]5.8 Interface protection

X15.9 Connection and reconnection

[X]5.10 Active power reduction on set point
X]5.11 Remote information exchange

No.50, Beiguandu Road, Yuexi Subdistrict,
Suzhou, Jiangsu, China

X]5.12 Requirements regarding single fault
tolerance of interface protection system and
interface switch

The product fulfils the requirements of EN 50549-1:2019+A1:2023&EN 50549-10:2022.
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TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
General remarks
Possible test case verdicts:
Test case does not apply to the test object.............. : | Not Applicable (N/A)
Test object does meet the requirement.................... . | Pass (P)
Test object does not meet the requirement.............. : | Fail (F)

Other remarks:

The test verdicts 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 issuing testing
laboratory.

“(see Annex #)” refers to additional information appended to the report.
“(see Table #)” refers to a table appended to the report.

Throughout this report, a point is used as the decimal separator.
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TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

General product information
Model type: Engineering sample

Copy of marking plate:

Selense”™ Selense”™ Selense”™

Note: Reactive power relative tests conducted under the PF from 0.8 lagging to 0.8 leading.
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TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
Test item particulars:
Equipment mobility ...........ccccccceeciiiiiiiiciicicieeeeeeennn. - | Permanent connection
Operating condition ..............ccccccceeeeeeeveccnviieee....nnl s | Continuous
Class of equipment...............ccccccveeeeeeeeeiccciveeeen..... s | Class |
IP protection Class ........eeuvvveveeiiiiieieieieeeeeeeeeeeeeeeeveeees . | IP65
Mass of equipment (KgQ).......cccoeeeeeeeiiiiiiiiieeeee e : | See model list.
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

General product information:

The equipment under test (EUT) is an energy storage inverter. During the operation of the inverter, the
direct current generated from the battery side is converted into stable alternating current, which can be
used for grid-connected or off-grid loads. For the Sowave-TL12 unit, in power-saving mode, the battery's
maximum charging power and maximum discharging power are 12,000 watts. The AC input port can
output a maximum power of 24,000 watts when simultaneously charging the battery and operating the
load.

Differences of the models:

Three Phase AC Coupler: Sowave-TL8, Sowave-TL10, Sowave-TL12 with the same appearance,
topology, PCB board and software, the output power and input power are different and controlled by
software.

Unless otherwise specified, all the tests were conducted on the model Sowave-TL12 (SN:022326010024).

Hardware Version: V3.0
Software Version: V9.40

Block diagram:
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TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
Model list:
Model or Type designation Sowave-TL8 Sowave-TL10 Sowave-TL12
Battery Type Lead-acid / Li-ion
2 Battery voltage range [Vd.c.] 40~60
2 Battery voltage range for nominal
':1 power [Vd.c.] 48v
[11]
Max. Charge/Discharge Current 180/180 220/220 260/260
[Ad.c]
. | Rated Input Voltage [Va.c.] 3L/N/PE 230/400
=
_g— Rated Input Frequency [Hz] 50/60
fg Max. phase current [Aa.c.] 23.2 29 35
o
Cé) Max apparent power [VA] 16000 20000 24000
Power Factor coso [A] 0.8 leading to 0.8 lagging
+ | Rated Output Voltage [Va.c] 3L/N/PE 230/400
=
5 | Rated Output Frequency [Hz] 50/60
5]
B Rated Output Power [W] 8000 10000 12000
g Max. Output Power [VA] 8000 10000 12000
% Max. Output Current [Aa.c.] 11.6 14.5 17.4
2” Power Factor cos [A] 0.8 leading to 0.8 lagging
° Overvoltage Category (OVC) [
Type of inverter Non-isolated
Protective Class Class |
€ | Enclosure Protection (IP) IP65
(]
‘% [Co)g]eratlng Temperature Range -25~60 (45 derate)
Dimensions W*L*H [mm] 670%440*240
Weight [kg] 39
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

General remarks:

The uncertainty of the measurement was not given in test report. Please see below information of
measurement uncertainty:

. - Voltage
Type A uncertainty:u(Xi)=0.012 combined standard uncertainty: Uc (%) =0.29
Expansion uncertainty: U (%) =0.58 (factor k=2)
. - Current
Type A uncertainty:u(Xi)=0.011 combined standard uncertainty: Uc (%) =0.49
Expansion uncertainty: U (%) =0.98 (factor k=2)
. - Power
Type A uncertainty:u(Xi)=0.017 combined standard uncertainty: Uc (%) =0.29
Expansion uncertainty: U (%) =0.59 (factor k=2)
. - harmonics
Error in Measurement: 0.04%
. - flicker
Error in Measurement: 0.04%
. - current transducer
Expansion uncertainty:
DC current Urel =0.7%(factor k=2) AC current Urel =0.7%(factor k=2)
combined standard uncertainty: Uc (%) =0.49
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test results

Test Report

Model type: Engineering sample

Test Report No.: RDPVP02041/26E/02

EN 50549-10:2022

Clause Test items Remark
5.2 Normal operating range
521 Frequency operating range P
5.2.2 Voltage operating range P
5.3 Immunity to disturbances
5.3.1 Rate of change of frequency (ROCOF) P
53.2 Phase jump P
5.3.3 Fault ride through, over-voltage (OVRT) and under-voltage (UVRT) P
5.4 Active response to frequency deviation
54.3.2 Power response to over-frequencies P
54.3.3 Power response to under-frequencies P
5.5 Power specification and response to voltage variations
551 Power capabilities assessment - voltage support by reactive power P
55.2 Voltage support by reactive power - test to determine the reactive power control modes
55.2.3 Verification procedure for Set point control P
5524 Verification procedure for voltage related control mode for reactive P
power Q(U)
5.6 Voltage related active power reduction - P(U)
56.3 Test procedure for steady-state behaviour P
564 Test procedure for dynamic behaviour P
5.7 EMC and power quality
5.71 EMC P
5.7.2 Power Quality
TNRD-TRF-113 Page 12 of 302 Version A/1




TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
579292 Verificatipn procedure for harmonics, interharmonics and higher P
frequencies up to 9 kHz
57.2.3 Verification procedure for flicker and rapid voltage changes P
57.23.2 Flicker - Generation units with a rated currents 75 A P
57233 Flicker - Generation units with a rated currents >75 A N/A
57234 Rapid voltage changes - Generation units with a rated current 75A P
57235 'I;{apid voltage changes - Generation units with a rated current> 75 N/A
5724 Verification procedure for DC injection P
5.8 Interface protection
583 Verification procgdure for generatirI\g plants to be connected to a LV distribution network with
Interface protection as internal device
5.8.3.2 Voltage and frequency protections P
5.8.3.3 Overvoltage 10 min mean protection P
5.8.34 ROCOF protection P
58.4 Verification proc_edure for g_enerating _pIants to be connected to a LV distribution network with
Interface protection as dedicated device
5.8.5 Verification procedure for generating plants to be connected to a MV distribution network
5.8.5.1 Voltage protections N/A
5852 Overvoltage 10 min mean protection N/A
5.8.5.3 Frequency protections N/A
5.8.6 Islanding detection P
5.9 Connection and starting
5.9.3 Automatic reconnection after tripping P
594 Starting to generate electrical power P
597 Synchronisation P
510 Active power reduction on set point
5.10.3.2 Verification of the accuracy P
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

5.10.3.3 Test procedure for dynamic behaviour P
5.1 Remote information exchange P
512 Reguirements regarding single fault tolerance of interface protection system and interface
switch
5.12.2 Single fault tolerance of the interface protection system P
5.12.3 Single fault tolerance of the interface switch P

TNRD-TRF-113
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Clause(s) / subclause(s)

Clause(s) / subclause(s)

Remark Verdict
of EN 50549-1:2019 of EN 50549-10:2022
4.4.2 Operating frequency range 5.2.1 Frequency operating range P
4.4.3 Minimal requirement for active 52 1 Frequency operating ranqe P
power delivery at underfrequency - 9 Yy op grang
4.4 .4 Continuous Operating voltage 5.2.2 Voltage operating range P
range
5.3.1 Immunity to disturbances -
4.5.2 Rate of change of frequency P
(ROCOF) immunity Rate of change of frequency
(ROCOF)
5.3.3 Immunity to disturbances -
4.5.3.2 Generating plant with non- Fault ride through, over-voltage P
synchronous generating technology (OVRT) and under-voltage
(UVRT)
5.3.3 Immunity to disturbances -
4.5.3.3 Generating plant with Fault ride through, over-voltage N/A
synchronous generating technology (OVRT) and under-voltage
(UVRT)
5.3.3 Immunity to disturbances -
. Fault ride through, over-voltage
4.5.4 Over-voltage ride through (OVRT) (OVRT) and under-voltage P
(UVRT)
4.6.1 Power response to over-frequency 5.4 Active response to P
frequency deviation
4.6.2 Power response to under- 5.4 Active response to P
frequency frequency deviation
4.7.2.2 Voltage support by reactive 5.5.1 Power capabilities P
power, Capabilities assessment
5.5.2 Voltage support by
4.7.2.3 Voltage support by reactive reactive power - test to =
power, control modes determine the reactive power
control modes
4.7.2.3.2 Setpoint control modes 5'5'2'3. Verification procedure for P
Set point control
5.5.2.5 Verification procedure for
4.7.2.3.3 Voltage related control mode power related control modes for P
reactive power
TNRD-TRF-113 Page 15 of 302 Version A/1




TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

5.5.2.5 Verification procedure for

4.7.2.3.4 Power related control mode power related control modes for P
reactive power
4.7.4.2.2 Zero current mode for 5.5.2.5 Verification procedure for
converter connected generating power related control modes for P
technology reactive power
5.8.3 Verification procedure for
generating plants to be
connected to a LV distribution
network with Interface protection
4.9.3 Requirements on voltage and as internal device P
frequency protection 5.8.4 Verification procedure for
generating plants to be
connected to a LV distribution
network with Interface protection
as dedicated device
4..9.4._2 4.9.4 Means to detect island 5.8.6 Islanding detection P
situation
4.10.2 Automatic reconnection after 5.9.3 Automatic reconnection P
tripping after tripping
4.10.3 Starting to generate electrical 5.9.4 Starting to generate P
power electrical power
4.11.1 Ceasing active power 5.10 Actlve power reduction on P
set point
4.11.2 Reduction of active power on set | 5.10 Active power reduction on P
point set point
4.12 Remote information exchange 5.11 Remote information P
exchange
4.13 Requirements regarding single fault 5.'12 Requirements rega_rdlng
. ; single fault tolerance of interface
tolerance of interface protection system . . P
. . protection system and interface
and interface switch !
switch
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Annex 1: List of equipment

Test Report No.: RDPVP02041/26E/02

. . . Calibration Calibration
No. Equipment name Equipment model | Equipment No. date due date
1. 62150H-1000S TNRDESO001-1 2025/11/20 2026/11/19
2. 62150H-1000S TNRDESO001-2 2025/11/20 2026/11/19
3. 62150H-1000S TNRDESO001-3 2025/11/20 2026/11/19
PV analog source
4, 62150H-1000S TNRDESO001-4 2025/11/20 2026/11/19
5. 62150H-1000S TNRDESO001-5 2025/11/20 2026/11/19
6. 62150H-1000S TNRDESO001-6 2025/11/20 2026/11/19
7. Grid simulation source 61860 TNRDES002 2025/11/20 2026/11/19
8. Oscilloscope power meter | DEWE3-A4 TNRDES003 2025/11/23 2026/11/22
9. Functional analyzer WT5000 TNRDESO004 2025/08/25 2026/08/24
10. |Oscillogram DL950+701251 TNRDESO006 2025/11/20 2026/11/19
11. 702902 TNRDESO007-1 2025/11/20 2026/11/19
Passive voltage probe
12. 702902 TNRDESO007-2 2025/11/20 2026/11/19
13. 701978 TNRDES008-1 2025/11/20 2026/11/19
High voltage differential
14, |probe 701978 TNRDESO008-2 2025/11/20 2026/11/19
15. 701978 TNRDESO008-3 2025/11/20 2026/11/19
16. 701930 TNRDES009-1 2025/11/20 2026/11/19
17. 701930 TNRDES009-2 2025/11/20 2026/11/19
18. 701930 TNRDES009-3 2025/11/20 2026/11/19
Current probe
19. 701930 TNRDES009-4 2025/11/20 2026/11/19
20. 701930 TNRDES009-5 2025/11/20 2026/11/19
21. 701930 TNRDESO009-6 2025/11/20 2026/11/19
22. | Thermometer COS-04 TNRDES012 2025/11/24 2026/11/23
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Annex 2: Test records

Model type: Engineering sample

Test Report No.: RDPVP02041/26E/02

5.21 Frequency operating range P
5.2.2 Voltage operating range
Over-voltage [V]: 253.0
Under-voltage [V]: 195.5
Setting values
Over-frequency [Hz]: 51.50
Under-frequency [Hz]: 47.50
- Test1:U=230.0V;f=47.5Hz; P =1.00 Sy; cosp =1
- Test2: U=230.0V;f=48.5Hz; P=1.00 Sp; cosp =1
- Test3:U=230.0V;f=51.5Hz; P=1.00 Sp; cosep = 1
- Test4:U=230.0V;f=47.0Hz; P =1.00 Sp; cosp =1
- Test5:U=230.0V;f=52.0Hz; P=1.00 Sp; cosp =1
- Test6-1: U=195.5V;f=50.0Hz; P = 1.00 Sn; cosg = 1;
Test 6-2: U =230.0 V; f=50.0 Hz; P = 1.00 Sn; coso = 1;
Test 6-3: U =253.0 V; f=50.0 Hz; P = 1.00 Sn; cosg = 1;
- Test6-4: U=230.0V;f=50.0Hz; P=1.00 Sn; cosp = 1;
Test :
Test sequence Voltage [V] Frequency [Hz] Output power [W] Cos ¢
1 229.98 47.50 11806.69 0.9974
2 229.98 48.50 11813.30 0.9976
3 229.96 51.50 11807.44 0.9974
4 229.98 47.00 11807.88 0.9969
5 229.96 52.00 11815.69 0.9974
195.90 50.00 10350.65 0.9973
230.05 50.00 11825.70 0.9970
6
253.24 50.00 11864.21 0.9977
230.33 50.00 11819.18 0.9970
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Note:
Operating points test 1, test 2, test 3,test 4, test 5 and test 6 must be kept for at least 30 minutes.

During the tests the interface protection and activating active power response to over/under frequency and
voltage shall be disabled.

Operation at reduced power is allowed during test 1, equal to the maximum power that can be supplied on
reaching the maximum output current limit (P =2 0.85 Sy).

The power supplied by the primary energy source shall be kept stable with a maximum error of 2 % x Sn
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

5.3.1 Rate of change of frequency (RoCoF) P
14000 51.5
12000 51
10000
50.5
8000
50
6000
49.5
4000
2000 49
0 48.5
0 50 100 150 200 250
——P_t@POWER/0 [W] F_fund@POWER/O [Hz]
14000 51.5
12000 = 5.185 = 8.18s 51
10000
50.5
__ 8000 =
= 4.68s 4 12.68s ——————t—ot 50 T
% 6000 =
49.5
4000
0 48.5
0 5 10 15 20
T(s)
——P_t@POWER/0 [W] F_fund@POWER/O [Hz]
Start Frequency Change End Frequency | Confirm no trip
T0 50Hz Hold 3s 50Hz No trip
TOto T1 50Hz +2Hz/sec 51Hz No trip
T1t0 T2 51Hz Hold 3s 51Hz No trip
T2t0 T3 51Hz -2Hz/sec 49Hz No trip
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T3to T4 49Hz Hold 3s 49Hz No trip
T4to TS 49Hz +2Hz/sec 50Hz No trip
T5 50Hz Hold 6s 50Hz No trip

Note:

The test shall be conducted on a grid simulator able to control the frequency within the required range and
with the required dynamic. Initial status of the generating unit before the test shall be as follows:

The generating unit, connected to a grid simulator, shall be operating between 100 % and 80 % of the
nominal power with an active factor equal to 1.

Then the test shall be conducted following the sequence represented in the Figure 4 below.

f{Hz)

51

To Tl T2 T T4 TS tis)

During the Overfrequency and Underfrequency verification, once the higher, respectively, lower values of
frequency have been reached, the frequency shall be maintained for a time period equal or longer than 3 s
which normally corresponds to the time requested by the system to stabilize during a real event.

During the test, the frequency, RMS voltage, RMS current and active and reactive power measured at the
output terminals of the generating unit shall be recorded as 10 cycle average values.

During the tests the interface protection and activating active power response to over/under frequencyand
voltage shall be disabled.
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5.3.2 Phase jump P

Test results

Test 1:
Pemax in % Phase shift angle Result an
L1-N Unit shut down, no damage, no hazard.
L2-N Unit shut down, no damage, no hazard.
100% £5% 90° to 0°
L3-N Unit shut down, no damage, no hazard.
L1+L2+L3 Unit shut down, no damage, no hazard.
Test 2:
Pemax in % Phase shift angle Result
L1-N Unit shut down, no damage, no hazard.
L2-N Unit shut down, no damage, no hazard.
100% £5% 0° to 90°
L3-N Unit shut down, no damage, no hazard.
L1+L2+L3 Unit shut down, no damage, no hazard.
Test 3:
Pemax in % Phase shift angle Result
L1-N Unit shut down, no damage, no hazard.
L2-N Unit shut down, no damage, no hazard.
100% 5% 180° to 0°
L3-N Unit shut down, no damage, no hazard.
L1+L2+L3 Unit shut down, no damage, no hazard.
Test 4:
Pevax in % Phase shift angle Result
L1-N Unit shut down, no damage, no hazard.
100% 5% 0° to 180° L2-N Unit shut down, no damage, no hazard.
L3-N Unit shut down, no damage, no hazard.
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L1+L2+L3 Unit shut down, no damage, no hazard.
Limit The generation must be no damage
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Test 1: 90° to 0°

1)1
_ mmsmm 0

R

=0 005000

=104 111367 113060744 Q16T

ELET L 362200 1906648 1255555 2304666
LLEE BEM506 ~132.7138 128958 2304410

LRLE AMS REREE 10,500 anAnes
LLEAL -26AEM0 210770 2434560 145400
WA A TETIA 1873811 -S.E54207 14.43303
WAI1/13 [A] 20,9509 ~0am00zn -Z143111 1487355
& P_t@POWERD [W] 1200002 1200450 aTBETE 1300251

% 1 i S il O 0
PO M 0 Wil sl st bl Dbl e bl

I e A e e G S S T T
o e el

e wOTEITI E13ATIESS 20528
ELET L 1721823 WA264E AEAIET z9s83
WALuz V] -152.7283 -187.1762 3444791 2302115
LRLE RALMS -137.7682 4623918 9.7y
LLEAL -1348427 1896223 ] 136329
WA A 1530345 RE e A56TIES 1376052
WAI1/13 [A] W358 -10.8785 -37.2658 1am08T
& P_t@POWERD [W] 1200274 1200652 AnB4961 [104058
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Test 2: 0° to 90°

ER . P . . L ‘\\ i . . > B |~ — B
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WALuz V] 3715027 -2515099 1999083 205816
LRLE 2.0 SR uraee EL
LLEAL 2792284 -2a3san -30.35876 1323937
WA A 310873 1505073 RE4ITE 1266740
WAI1/13 [A] -LETRE QATSTIL 08T 1488823
@ P_t@POWERD (W] 1200068 1200068 0.000000 1300068
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1100 49321316 BAB1164T4 81195558
ELET L 3058536 2478955 2169101
WALuz V] 2969313 -57.18804 3541193

LRLE 20661002 EAAL §T15168
LLEAL 567033 -15.12420 -12.55718
WA A o ATETM4 -3LE46ED
WAI1/13 [A] -26.70058 1860820 A5METE
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Test 3: 180° to 0°
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Test 4: 0° to 180°
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5.3.3 Fault ride through, over-voltage (OVRT) and under-voltage (UVRT) P

General:

To define the effect of the generating unit on the voltage magnitude, the short circuit power of the test
setup shall be in the range of 2 times to 40 times the nominal power of the generating unit. The X/R ratio of
the test impedance shall be at least 3.

3
3 =2
a =
a =]
8 =)
ut s 20 msy |
S T 25ms I
A
UDIE‘
—T
' i
Fault duration 4 .!_.- Y

_+005p.u.

Dip-level
tested

«20ms,,

A

I

5ms

teault toiear

t

Figure 5 - Tolerances of the positive sequence voltage for the undervoltage event

U 4 =
a
w
=
(=]
+
Y
Swell-level
tested
= A
d’ 2
-] Eault duration
(=1
HH
1
Upre
T | s
T 25ms | <20 ms,,| X

Yauit Leiear t

Figure 6 - Tolerances of the positive sequence voltage for the overvoltage event

Each test according to Table 4 and Table 5 in EN 50549-10: 2023 represents one point in the voltage-time
diagram to be verified e.g. Figure 6, 7, 8 of EN 50549-1:2019 and EN 50549-2:2019. If the voltage-time
diagram includes vertical sections as Figure 7 and 8 of EN 50549-1:2019 and EN 50549-2:2019, the
voltage level and duration according to Table 4 and Table 5 shall be chosen in a way that the most severe
voltage level at this duration shall be tested. For each vertical section at least one test shall be included. If
necessary additional tests shall be added to Table 4 and Table 5.

If the test is intended to provide evidence of controlled short circuit current contribution, at least the voltage
levels for undervoltage according to Table 4 and at least the voltage levels for overvoltage according to
Table 5 of EN 50549-10: 2023 shall be tested, with each level tested for (at least) a symmetric event and
an asymmetric event (simulated two- phase fault).
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Table 4 of EN 50549-10: 2023 specifies magnitudes for the undervoltage testing. Voltage levels refer to no-
load-tests. Umin is the minimum voltage the generating unit can ride through, UVRC is the under voltage
range capability calculated as Uwrc = Un-Umin

Table 5 of EN 50549-10: 2023 specifies magnitudes for the overvoltage testing. Voltage levels refer to no-
load-tests. Umax is the maximum voltage the generating unit can ride through, UOVRC is the over voltage
range capability calculated as UOVRC = Umax-Un

Ly
Generating unit under
test _—

Network

Grid Simulator

Figure A.3 — Example test setup with AC grid simulator

Regarding phase relationship in the test event:

1) Symmetrical three-phase fault (Table 4, tests VD1, 2, 3, 4, 5), see Figure A 4.

—_——

/!
/
of
v

Figure A.4 — Vectorial representation of a symmetrical three-phase fault

2) asymmetric two-phase fault (Table 4, Tests VD 6, 7, 8, 9, 10), see Figure A.5.

A fault in the medium voltage or high voltage grid is causing a variation in LV in voltage amplitude as well as
phase relationship (the case considered envisages a Dy transformer to connect the generator to the MV line or
secondary station).
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Figure A.5 — Vectorial representation of an asymmetric two-phase fault

to the values given in the following Table A.1 and Table A.2.

During the asymmetric two-phase fault, the residual amplitude of the 3 voltages and phase shifts shall conform

TNRD-TRF-113 Page 30 of 302

Version A/1




TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
Graph of LVRT test one
i Limit Percentage
List of Limit for . percentage >ntag
tests to Duration - of Injected
fault Recover | of Injected "
. fault . current Result
Voltage (p.u.) duration [ms] time [ms] current | o 60ms
; [ms] after 60ms
dip [p.u. In]
[p-u. In] o
Symmetrical Three phase fault - UVRT
VD1.0
0.03 =250 281 -- - - -
(P=0)
VD1.1
0.03 =250 280 646 <0.1 p.u 0.00 P
(P=1)
VD1.2
0.03 =250 280 408 <0.1 p.u 0.01 P
(P=0.2)
VvD2.0
0.25 2950 980 -- - - -
(P=0)
VD2.1
0.25 =950 979 658 <0.1 p.u 0.03 P
(P=1)
VvD2.2
0.25 2950 981 376 <0.1 p.u 0.03 P
(P=0.2)
VD3.0
0.52 >1800 1829 - - - -
(P =0)
VD3.1
0.52 >1800 1830 747 <0.1 p.u 0.06 P
(P=1)
VD3.2
0.52 21800 1831 457 <0.1 p.u 0.06 P
(P=0.2)
VD4.0
0.76 >2700 2731 - - - -
(P=0)
VD4.1
0.76 22700 2730 570 <0.1 p.u 0.08 P
(P=1)
VD4.2
0.76 >2700 2730 418 <0.1 p.u 0.08 P
(P=0.2)
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VD5.0
0.90 260020 60048 -- - - -
(P=0)
VD5.1
0.90 260020 60049 423 -- 1.10 P
(P=1)
VD5.2
0.90 260020 60049 108 - 0.24 P
(P=0.2)
Asymmetrical Two phase fault - UVRT
VD6.0
0.03 =250 280 - - - -
(P=0)
VD6.1
0.03 =250 280 706 <0.1p.u 0.09 P
(P=1)
VD6.2
0.03 > 250 280 398 <0.1p.u 0.06 P
(P=0.2)
VvD7.0
0.22 =950 997 -- - - -
(P=0)
VD7.1
0.22 2950 979 658 <0.1p.u 0.10 P
(P=1)
VvD7.2
0.22 2950 980 490 <0.1p.u 0.09 P
(P=0.2)
VvD8.0
0.52 21800 1829 - - - -
(P=1)
VD8.1
0.52 21800 1830 828 <0.1p.u 0.10 P
(P=1)
VvD8.2
0.52 21800 1830 510 <0.1p.u 0.09 P
(P=0.2)
VD9.0
0.76 22700 2731 - - - -
(P=1)
VD9.1
P=1) 0.76 22700 2725 839 <0.1p.u 0.10 P
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VD9.2
0.76 >2700 2731 410 <0.1 p.u 0.10 P
(P=0.2)
vD10.0
0.90 260020 60052 - - - -
(P=1)
VvD10.1
0.90 260020 60050 92 - 1.02 P
(P=1)
VvD10.2
0.90 260020 60050 50 - 0.22 P
(P=0.2)
Symmetrical Three phase fault - OVRT
VS1.0
1.25 2120 150 - - - P
(P=0)
VS1.1
1.25 > 120 150 973 <0.1 p.u 0.08 P
(P=1)
VS1.2
1.25 >120 150 913 <0.1 p.u 0.08 P
(P=0.2)
VS2.1.0
1.20 = 5020 5049 -- - - P
(P=0)
VS2.1.1
1.20 = 5020 5050 882 <0.1 p.u 0.08 P
(P=1)
VS2.1.2
1.20 > 5020 5050 492 <0.1 p.u 0.08 P
(P=0.2)
VS2.2.0
1.15 260020 60051 -- - - P
(P=0)
VS2.2.1
1.15 260020 60050 32 - 0.94 P
(P=1)
VS2.2.2
1.15 260020 60050 154 - 0.19 P
(P=0.2)
Asymmetrical Two phase fault - OVRT
VS3.0
1.25 =120 151 -- - - -
(P=0)
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VS3.1
1.25 2120 151 971 <0.1 p.u 0.08 P
(P=1)
VS3.2
1.25 2120 150 819 <0.1 p.u 0.08 P
(P=0.2)
VS4.1.0
1.20 > 5020 5050 - - - -
(P=0)
VS4.1.1
1.20 2 5020 5050 893 <0.1 p.u 0.08 P
(P=1)
VS4.1.2
1.20 > 5020 5050 576 <0.1 p.u 0.07 P
(P=0.2)
VS4.2.0
1.15 260020 60051 - - - -
(P=0)
VS4.2.1
1.15 260020 60050 78 - 0.96 P
(P=1)
VS4.2.2
1.15 260020 60050 164 - 0.22 P
(P=0.2)

Note: The voltage change requires 20ms, so 30ms after crossing it should be 30 + 20 = 50ms; 60ms after

crossing, it should be 60 + 20 = 80ms.
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Test - VD1.0

Duration fault time

0:13.600

B3 iEl [s]

@ U1_tRMS_rc@POWER/O [V]

@ U2_tRMS_rc@POWER/0 [V]

@ U2_tRMS_rc@POWER/0 [V]

@ 11_tRMS_rc@POWER/0 [A]

©12_tRMS_rc@POWER/0 [A]

@ 12_tRMS_rc@POWER/0 [A]
P_t_rc@POWER/0 [W]

8 Q_t_rc@POWER/0 [var]

®Q_fund_rc@POWER/0 [var]
S_t_rc@POWER/0 [VA]

0:13.900

0:13.800

B HRE
0.0204182

-219.3903
-223.9753
-225.5554
-0.528287
-0.580568
-0.586523

28.26662
-412.8575
-361.8698
-413.8210

6933351
6917217
0.039327
0.029858
0.037907
0.015602
0.740264
0.337839
0.740428

= | —_—
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1 \
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T s
E
I s S e T T RRRtT
o az- S g oM gy U O ]
- . .
03N [ 2] 0.37.50 [&] 0IIH T - |

[m] A

i [s] 637.369600 37650600 0.281000
B UI_tRMS_rc@CRID [V] 230.0020 7.714413 -222.2875
B U2_tRMS_rc@GRID [V] 229.9985 6.770038 -223.2284
8 U3_tRMS_rc@GRID [V] 2299531 8547270 -221.4058
@ 11_tRMS_rc@GRID [A] 0.315200 0043165 -0.265335
12_tRMS_re@GRID [A] 0391043 0.045856 0345193
12_tRMS_rc@GRID [A) 0.2815%4 0.175094 -0.152900
1602479 0.813204 -15.21158

@ P_t_rc@CRID [W]
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Test —VD2.0
Duration fault time
0:12.100 D OD:x 012,300 01z
[ A B HiE
B [s] 0:12.17364110 0:12.19427988 0.02063879
@ U1_tRMS_rc@POWER/0 [V] 228.5396 57.79485 -170.7448
®U2_tRMS_rc@POWER/0 [V] 230.1143 56.88395 -173.2303
© U3_tRMS_rc@POWER/0 [V] 231.5455 57.05937 -174.4861
@ 11_tRMS_rc@POWER/0 [A] 2.268354 7317522 5.049168
®12_tRMS_rc@POWER/0 [A] 2.241537 5715419 3.473882
®12_tRMS_rc@POWER/0 [A] 2.274867 6390119 4115252
P_t_rc@POWER/0 [W] 1556.940 972.8262 -584.1143
®Q_t_rc@POWER/0 [var] 1118561 5399927 428.1365
@ Q_fund_rc@POWER/0 [var] 48.55275 23.25989 -25. 29287
S_t_rc@POWER/0 [VA] 1560953 1112.647 -448.3064
§_ 19'..:—‘ ------------ -
E: M
3 = It
< - — -
% T R
E 4384
P B .
s 5 —
E_ e Rt
L
[ S T'Y SR . | -
. |
T Js |-
5 106 |I
[ T -
. | —
P
E s
N O s ) [ U A
e O Sl N
E 19.51
o O ) [ U A
i3
E ] B I N
4 zme] I
: 16 N Y
eI D= 24000 [- CE] [ |
LY A B AR
i [=] 39462500 ADA42500 0.950000
8 U1_tRMS_rc@GRID [V] 229.9948 57.28680 -172.7060
® U2_tAMS_rc@GRID [V] 2301087 5783056 -172.2780
B U3_ERMS_rc@GRID [V] 229.9339 ST.6T124 -172.3627
© 11_tRMS_rc@GRID [A] 0319922 0482685 0.162763
12_tAMS_re@GRID [4] 0346484 0443838 0.103354
12_tAMS_rc@GRID [A] 0.307481 0.353930 0046449
@ P_t_rc@CRID [W] -44.08289 -7.397566 36.68531
TNRD-TRF-113 Page 36 of 302 Version A/1



TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Test —VD3.0

Duration fault time

0:11.600 011,700 0:11.800

[(m] A
B4l [=] 0:11.72343221
@ U1_tRMS_rc@POWER/O [V] 228.9634
@ U2_tRMS_rc@POWER/0 [V] 2297091
@ U2_tRMS_rc@POWER/0 [V] 229,7491
@ 11_tRMS_rc@POWER/0 [A] 0.557631
©12_tRMS_rc@POWER/0 [A] 0.601149
@ 12_tRMS_rc@POWER/0 [A] 0.627429
P_t_rc@POWER/f0 [W] -24.82222
8 Q_t_rc@POWER/0 [var] 409.1656
©Q_fund_rc@POWER/0 [var] 361.8470
5_t_rc@POWER/0 [VA] 409.9178

B
0:11.74410830

119.6435
119.6431
1196419
0.274908
0.275692
0.272626
-0.199187

0:11.900

0:12.000

HiE

0.02067702

-109.3199
-110.0660
-110.1072
-0.282723
-0.325457
-0.354803

2462303
-310.6727
-263.7058
-311.4247

L] A
i [=] £37.343000
B UI_tRMS_rc@GRID [V] 229.9887
B U2_tRMS_rc@GRID [V] 29931
B U3_tAMS_rc@GRID [V] 229.9606
W11_tRMS_re@CRID (4] 0.328168

12_tRMS_rc@GRID [A] 0.362977

13_tRMS_rc@GRID [A) 0317306
@ P_t_rc@CRID [W] 4531526
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Test —VD4.0

Q_tR..D[A] ® I_tR..D[A] ® U3_tA...0[V] @ U2_tR...0[v] ® Ul_tR..0[V]

t_e.D[W] ® B_tR...0[A]

L3

Duration fault time

011625

(m)
B4l [s]
@ U1_tRMS_rc@POWER/0 [V]
@ U2_tRMS_rc@POWER/0 [V]
@ U2_tRMS_rc@POWER/0 [V]
@ 11_tRMS_rc@POWER/0 [A]
@ 12_tRMS_rc@POWER/0 [A]
@ 12_tRMS_rc@POWER/0 [A]
P_t_rc@POWER/0 [W]
®Q_t_rc@POWER/0 [var]
®Q_fund_rc@POWER/0 [var]
S_t_rc@POWER/0 [VA]

011650

c11675 09 (=T : 011725 0:11.750 011775

A B HRE
0:11.6807055 0:11.7015908 0.0208853

229.5044 174.8444 -54.66000
230.2335 174.8607 -55.37280
2304708 174.8797 -55.50114
0.560627 0.401921 -0.158706
0.562866 0403997 -0.158869
0.558898 0.398419 -0.160479
-41.34744 -0.286821 41.06062
384.8518 210.5919 -174.2599
365.5016 210.1634 -155.4283
387.0666 2105921 -176.4744

3.1
e

e
w53

e

298]
GEM cesasassscnnanansscsnnaasassnafanas
446
M cransssscsnnnnasnscnnnnanasenadanas
e

[m]

i [

8 U1_tRMS_rc@GRID [V]

B U2_tRMS_rc@GRID [V]

8 U3_tRMS_rc@GRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

(c34.16390 £36.91990 273100
230.0036 174.7279 -55.27573
230.0038 174.7936 -55.21021
2299514 1746894 -55.25809
0.305598 L1AF5ET3 1120075

1L02832 -16.62500 -27.65332
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test — VD5.0
Duration fault time
[ R LS e L s e L B B L L L L E LT -
0:11.450 [ - 35 B ouso 011525 0115
[ A B Ak
B [s] 0:11.4750069 0:11.4957265 0.0207196
@ U1_tRMS_rc@POWER/O [V] 230.0581 207.0423 -23.01581
@ U2_tRMS_rc@POWER/0 [V] 230.0446 207.1410 22,90355
@ U3_tRMS_rc@POWER/0 [V] 230.0345 207.1472 -22.88725
®11_tRMS_rc@POWER/0 [A] 0.561644 0.478009 -0.083635
@ 12_tRMS_rc@POWER/0 [A] 0.563031 0477549 -0.085482
@ 12_tRMS_rc@POWER/0 [A] 0.55T687 0472640 -0.085046
P_t_rc@POWER/f0 [W] -41.29710 0.647609 41,94470
®Q_t_rc@POWER/0 [var] 384.8104 295.7935 -80.01694
@ Q_fund_rc@POWER/0 [var] 365.4993 295.1156 -70.38376
S_t_rc@POWER/0 [VA] 387.0200 295.7942 -91,22583
§_ P R B
g asse
O ) SOt IS I
.
L]
L]
.
A ISR R
E 151
b T IR IS
E 2246 -
E 1554
b IR IS
E
2 ml-
b IR
¢ ' [ [+] 45 1 115 ) [= ] 145 [
L A B AR
i [s] 0:35.3620 1354109 1:00.0480
B UI_tRMS_rc@CRID [V] 229.9226 207.0082 -22.91440
# U2_tAMS_rc@GRID [V] 230.0092 207.0852 2295401
B U3_tAMS_rc@GRID [V] 2299042 2069570 -2.84m7
#11_tRMS_re@GRID [A4] 0.304833 0.310664 5TTe3
12_tRMS_re@GRID [A] 0.332421 0.370700 03T
13_tRMS_rc@GRID [A] 0328336 0273711 0054625
@ P_t_rc@CRID [W] -5,585980 6922754 -1.336765
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD6.0

Duration fault time

0:13.200 0:12.300 0:13.400 ol B 0:13.600 0:13.700 0:13.800 0:
[ A B Ak
B [s] 0:13.5068316 0:13.5272155 0.0203839
®U1_tRMS_rc@POWER/0 [V] 226.5722 6.924709 -219.6475
®U2_tRMS_rc@POWER/0 [V] 230.3677 1992205 -31,14714
@ U2_tRMS_rc@POWER/0 [V] 233.2336 1992921 -33.04145
®11_tRMS_rc@POWER/0 [A] 0.569138 0.037072 -0.532066
©12_tRMS_rc@POWER/0 [A] 0.560568 0.463969 -0.096599
®13_tRMS_rc@POWER/0 [A] 0.549958 0456426 -0.083531
P_t_rc@POWER/0 [W] -39.38673 -1.347572 38.03916
®Q_t_rc@POWER/0 [var] 384,3433 183.6461 -200.6972
@ Q_fund_rc@POWER/0 [var] 365.3915 183.3029 -182.0886
S_t_rc@POWER/0 [VA] 3863561 183.6510 -202.7051
E e e ]
H i1
g use L (
g s | IS R RRSRSRE SUSRRRRRURS NS SN AR DU W
. A .
[N IS RS EUNR i (USRS NSRS SRR ]
: if
o S I SR I A E Y SN S S
: —=
e oy R e e L e
E PP D A SR N I SIS IS R A SN S
5 B/ k-1
b B (R R ) S
L] E {
P USRNSSR UUURRY U USRS RSUUUNURURU RN OO BUNSUUNSRON AU SRS EUUUURURUSRRSROEY N
g e
o SRR RSN SUSRT EESRSRESN NSRS SRS S NSRS SORRSRSRSR SO R
NPT ROV RN ONRA RN USRI VRN NSRRI RN O SRS NSRRI DR -
g e
F P SRS RSRRSRRSSRPSRR SUSRRT USRS NSRS SRR S NSRS SNSRI SO R
i3
P 0 e S
PP ESRUY (SO SO (VS SN SO SO SN SRS U U J
. Ry
033400 033500 [+ ] 3360 R [EECTY - | 030 034000 g > |
LY A B AR
i [=] 33541500 0:33.821500 0.280000
B UI_tRMS_rc@CRID [V] 229.9218 5.345570 -224.5T62
B U2_tRMS_rc@GRID [V] 2299821 199.0540 3093867
B U3_tAMS_rc@GRID [V] 2299097 199.3000 -30.70363
#11_tRMS_rc@GRID (4] 0.308862 0.080028 0228834
12_tRMS_rc@GRID [A] 0.321588 145182 1323504
13_tRMS_rc@GRID [A] 0344311 1672520 1.326208

@P_t_rc@CRID [W] -10.54606 1749685 6950795
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD7.0

Duration fault time

o175 0 i 011825 [
[ A B HRE
B [s] 0:11.7781076 0:11.7984328 0.0203251
@ U1_tRMS_rc@POWER/0 [V] 228.9555 57.51054 -171.4360
@ U2_tRMS_rc@POWER/0 [V] 2304436 202.4340 -28,00963
@ U2_tRMS_rc@POWER/0 [V] 230.8361 202.4535 -28.38260
@ 11_tRMS_rc@POWER/0 [A] 0.552330 0.135345 -0.416985
®12_tRMS_rc@POWER/0 [A] 0.563965 0.467644 -0,096321
@ 12_tRMS_rc@POWER/0 [A] 0.559038 0.459801 -0.099237

P_t_rc@POWER/f0 [W] -44.06453 -0.642221 43.42231
8 Q_t_rc@POWER/0 [var] 382.9403 195.5393 -187.4010
®Q_fund_rc@POWER/0 [var] 357.5599 195.2088 -162.3511

S_t_rc@POWER/0 [VA] 3854672 195.5404 -189.9268

01170

E 1 B
T B S S S .
B 15
) S Y [ N S
.
E 1 I S ]
g 6% |
e (S e ————————— I L
. S 1
= ] T .
I B e | L R S,
B ae |
g - R e B T
. -
= T
& 1576
2 s LU R e
. -
=
T e Lo T T T R
g am
=
T T B | |, e T T SCLLIETRr e
£ s
) 1 ot s S
E
Cllad 1
R ar - rasaiisd
.
vaLs0 Dan a1 %0 (= B (¥ T [ |

L A B AR
i [=] 41961000 AZ.95E000 0.997000
B UI_tRMS_rc@GRID [V] 229.9379 ST.827TS -172.1102
B U2_tRMS_rc@GRID [V] 2299145 2020946 -27.61962
B U3_tAMS_rc@GRID [V] 299238 202.1856 -27.73787
W11_tRMS_re@CRID (4] 0294776 0473204 0.134227

12_tRMS_rc@GRID [A] 0372682 1575881 1.203239

13_tRMS_rc@GRID [A) 0303871 1659641 1355770
@ P_t_rc@CRID [W] 4783159 29,75621 -18.07339
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Test —VD8.0

Duration fault time

B idl [s] 0:12.8762593 0:12.5970857 0.0208264
@ U1_tRMS_rc@POWER/0 [V] 230,3397 115.0301 -115.3096
@ U2_tRMS_rc@POWER/0 [V] 28,7577 207.0607 -21.69691
© U3_tRMS_rc@POWER/0 [V] 230.7948 207.0471 2374770
@ 11_tRMS_rc@POWER/0 [A] 0.540337 0.265216 0275121
©12_tRMS_rc@POWER/0 [A] 0.561022 0.478853 -0.082169
®12_tRMS_rc@POWER/0 [A] 0.552927 0469325 -0.083502
P_t_rc@POWER/0 [W] -39.38647 -0.726784 38.65968
®Q_t_rc@POWER/0 [var] 378.3674 226.8308 -151.5367
®Q_fund_rc@POWER/0 [var] 357.3240 2265193 -130.8047
S_t_rc@POWER/0 [VA] 380.4119 226.8320 -153.5799
§_ O Ol U IS
E: 17264
T L A AN S S S
s = = —— —
%_ provm | 4
g e
o e - l --
. S —
%_ 22808 EEE
g asa i
o ol B Al
. - -
E 10514
g se - D 0 NN
™ L ! —
.E. 2835 --
L
P s o O
'g_ PR Y N A A AU SRS SO R | RS S,
g 2%
b R R DI ke oep e s Caaeh et Ao s oA e g A AT o A A A 4 A S A e i A S A A S A A A et
: |
- = S
- )
5o L s S U[
' [T+ [+ ] r3300 [ 03400 0350 =] 03500
LY A B AR
i [=] [C32.51430 [:34,64330 152900
8 U1_tRMS_rc@GRID [V] 229.9787 1148966 -115.0821
B U2_tRMS_rci@CRID [V] 2300612 207.7316 2232964
BU3_tARME_rc@GRID [V] 2299341 2059106 2402373
W I1_tRMS_rc@GRID [A] 0.324513 0889267 DSBGES
12_tAMS_re@GRID [4] 0371895 1669034 1297139
13_tRMS_rc@GRID [A] 0290153 1762134 L4T1981
@ P_t_rc@CRID [W] -27.68762 2135969 4904731
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test —VD9.0

Duration fault time

B4l [s]

@ U1_tRMS_rc@POWER/0 [V]
@ U2_tRMS_rc@POWER/0 [V]
@ U2_tRMS_rc@POWER/0 [V]
@ 11_tRMS_rc@POWER/0 [A]
©12_tRMS_rc@POWER/0 [A]
@ 12_tRMS_rc@POWER/0 [A]
P_t_rc@POWER/0 [W]
8 Q_t_rc@POWER/0 [var]
®Q_fund_rc@POWER/0 [var]
S_t_rc@POWER/0 [VA]

389.9691

-56.53781
-14.50116
-14.45409
-0.164341
-0.067186
-0.040548

3322698
-97.60751
-80.82849
-99.95660

w0

P A

T N O g NN BRI

2306
231

Q_tR..D[A] ® I_tR..D[A] ® U3_tA...0[V] @ U2_tR...0[v] ® Ul_tR..0[V]

g
-
=

[m]

R[]

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID [V]

B U3_tAMS_rc@GRID [V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

-

2300 D

£36.32290
1724529
2162646
2161145
1416204
LT27735
1636490
-28.65678

AR
273100
-5T.51144
1364822
1382848
1120797
1.365434
1331417
-B2AD485
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VD10.0

Duration fault time

011475 0:11500 O B cus 0:11.575
[ A B Ak
A48l [<] 0:11.5242741 0:11.5445679 0.0202938
@ U1_tRMS_rc@POWER/O [V] 229.3812 207.0581 -22,32312
®U2_tRMS_rc@POWER/0 [V] 229.4201 2254999 -3.920227
© U3_tRMS_rc@POWER/0 [V] 230.8007 225.4480 -5.352753
®11_tRMS_rc@POWER/0 [A] 0.552403 0475952 -0.076451
©12_tRMS_rc@POWER/0 [A] 0.562922 0562515 -4,071e-4
®13_tRMS_rc@POWER/0 [A] 0.555824 0553539 -2.285¢-3
P_t_rc@POWER/f0 [W] -39.24123 -31.03012 8211108
®Q_t_rc@POWER/0 [var] 382.1316 345.8135 -33,31802
@ Q_fund_rc@POWER/0 [var] 362.1919 3327230 -29.46890
S_t_rc@POWER/0 [VA] 3841411 350.1910 -33,95010
B amn] I
R
. -
E 229MH - - o mmm e m e e
g anm
b O
s
E T
g ans
e
L]
E Tl P
5 151
o T
L]
VN
g Dase
- 035
E P Y D R
g e
g  oax
i3
E e J USSP HRPST
g >
Pt I
.
(37 [ ] e 2 [= ] z [

[w ] A B AR

i [s] [C36.75120 1:36.80320 1:00.05200
B UI_tRMS_rc@CRID [V] 229.9518 206.9454 -23.00641
B U2_tRMS_rc@GRID [V] 230.0197 2253134 4766251
8 U3_tRMS_rc@GRID [V] 2298962 2253235 4572847
W11_tRMS_re@CRID (4] 0.314455 0316079 162403

12_tRMS_re@GRID [A] 0319769 0.381787 0.062018

12_tRMS_re@GRID [A] 0.297481 0.316276 DO1ETIS

@ P_t_rc@CRID [W] 5010758 4794373 98.05132
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VS1.0

Duration fault time

012575 0:12.600 FSE 4 [ = B 012675 0:12.700 oL

[ A B HRE
B [s] 0:12.6268161 0:12.6475763 0.0207602
@ U1_tRMS_rc@POWER/0 [V] 230.0785 287.6231 57.54463
@ U2_tRMS_rc@POWER/0 [V] 230,5999 287.6219 57.02206
# U3_tRMS_rc@POWER/0 [V] 230.6756 287.6168 56.04119
@ 11_tRMS_rc@POWER/0 [A] 0.564031 1524029 0.959997
®12_tRMS_rc@POWER/0 [A] 0.589661 0.698967 0.109306
®13_tRMS_rc@POWER/0 [A] 0.564429 0.680318 0.115889

P_t_rc@POWER/0 [W] -51.67662 -199.7696 -148.0930
8 Q_t_rc@POWER/0 [var] 392.5605 810.8075 418.2469
®Q_fund_rc@POWER/0 [var] 366.3620 618.0612 2516992

S_t_rc@POWER/0 [VA] 3959473 835.0549 439.1076

=

s - --f

T p

=, {

= O R SO SR 0

. —

= - [ [

5 s +- -

[ FLzd s I

-] L7 .

P — - -
=

s - T -

H | 1

8 2574 {

g e - 3 L.

. —

=

s EESE

o LR

. - [ - - — —

=

I T S T i F e L E e B e EET LRt
8 o

=

R T T A et L T PRRt e R R B
o s

E

LT T L T T LT LT I I T e

ERT

T ¥ (IR N ISR S NI SR R e R
L

T30 FEr e [ETET I - | 035000 B csw T30 x> |

LY A B AR
i [=] 1:34,9295000 0:35.0795000 0.1500000
B UI_tRMS_rc@GRID [V] 229.9TT0 286.2049 58.22787
B U2_tRMS_rc@GRID [V] 2299354 2879740 58.03853
B U3_tAMS_rc@GRID [V] 229.9498 2871647 5721489
W11_tRMS_re@CRID (4] 0.204817 1319356 1114539

12_tRMS_rc@GRID [A] 0.215204 1449622 1.234418

13_tRMS_rc@GRID [A) 0.140913 1388122 1257208
®P_t_rc@GRID (W] 1440635 -14.95668 -29.36303
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS2.1.0

Duration fault time

.
.
.
..‘ I
.
.
.
0:11550 011,900 [ 4] B ousw 0:12.000
[ A B Ak
B [s] 0:11.9190922 0:11.9400150 0.0209229
@ U1_tRMS_rc@POWER/O [V] 230.0978 276.1338 46,03600
®U2_tRMS_rc@POWER/0 [V] 230.0668 275.9799 45.91306
© U3_tRMS_rc@POWER/0 [V] 230.0834 276.0489 4595549
®11_tRMS_rc@POWER/0 [A] 0.560498 1325175 0.764677
®12_tRMS_rc@POWER/0 [A] 0.564544 0.674535 0.109992
®13_tRMS_rc@POWER/0 [A] 0.558969 0.654843 0.095975
P_t_rc@POWER/f0 [W] -41.14105 -166.0023 -124.8612
®Q_t_rc@POWER/0 [var] 385.2766 713.8321 328,5555
@ Q_fund_rc@POWER/0 [var] 365.7110 559.5181 193.8072
S_t_rc@POWER/0 [VA] 3874670 7328799 3454130
. -
a 28644 -
g 2
e e £ S R .
. _
E —
g 265.5+
g a3
g m
. L
e ———
-
2 03 -
. .
E 21 -
& 2o
= Lon-
.
=
5 1se-
g Llee
o 1o --
=
E 13414
g aa
o dd -
i3
S mmod-
4 ey
o - o
L] L T
1) (1) [ w360 1) [ =] (1) o420 [ ]
L A B AR
i [=] [:34.08780 53913650 5.04900
B U1_tRMS_rc@GRID V] 2302332 2759102 4567702
B U2_tRMS_rc@GRID [V] 2306771 2759888 4531171
B U3_tAMS_rc@GRID [V] 230.0686 2788827 45.82408
 11_tRMS_re@GRID [A] 0546518 1205656 0749138
12_tRMS_re@GRID [A] 0.006034 1305440 0480410
13_tRMS_rc@GRID [A] 0364135 1291168 0927033
@ P_t_rc@CRID [W] 5097196 -11.79842 39.17353
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS2.2.0

Duration fault time

0:12 550 ocizss Y vz i) 012825 0:12 850 o

[ A B HRE
B [s] 0:12.5818330 0:12.6019616 0.0201285
®U1_tRMS_rc@POWER/0 [V] 2300851 264.4058 3431068
@ U2_tRMS_rc@POWER/0 [V] 230.4597 264.2458 33,7809
# U3_tRMS_rc@POWER/0 [V] 230.5202 2644845 33,96431
@ 11_tRMS_rc@POWER/0 [A] 0.569533 9.544722 9375189
®12_tRMS_rc@POWER/0 [A] 0.583892 9.280107 8.696215
®13_tRMS_rc@POWER/0 [A] 0.562725 0630514 0.067789

P_t_rc@POWER/0 [W] -52.07385 -2509,054 -2456.980
®Q_t_rc@POWER/0 [var] 391,8853 460,847 4217.962
®Q_fund_rc@POWER/0 [var] 366.2568 85.33490 -280.8719

S_t_rc@POWER/0 [VA] 395.3299 5248433 4853.103

E .

T R T B T B T T T R EERE]

5' 4681

B EH A B B Y e B N B ..

L] F }—

E

5 ms- . | RN U R

5' mH

T e R S
L] F -

=

L R Ent T e B T Ty S e
g #E

2 R s S
. L

z H

I R o IR e L e e B

g 20

B LB e e [ ——————————————————— e ———————d e

L]

= F O S Y U AU S E Y
o

& Lme

B i e [T T —————reer

B_tR...D [A]

t_e.0 W]

L3

L A B AR
i [=] 0:36.1640 1362159 1:00.0510
B UI_tRMS_rc@GRID [V] 229.9743 264.3955 3442119
B U2_tRMS_rc@GRID [V] 230.0852 2644167 3433145
B U3_tAMS_rc@GRID [V] st 2643418 4014
W11_tRMS_re@CRID (4] 0.196882 1316990 1.120109

12_tRMS_rc@GRID [A] 0.202079 1305018 1102938

13_tRMS_rc@GRID [A) 0171997 1243436 LOT1439
@ P_t_rc@CRID [W] 886618 8.564659 17.43085
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS3.0

Duration fault time

0:12.100 0:12.110 0:12.120 012,130 G 0x12.140 0:12.150 G 0:12.160 0c12.170
[ A B HRE
B [s] 0:12.13536088 0:12.15590096 0.02063008
@ U1_tRMS_rc@POWER/0 [V] 230.0781 287.1375 57.05937
@ U2_tRMS_rc@POWER/0 [V] 230,0853 2462299 16.14359
# U3_tRMS_rc@POWER/0 [V] 230.0634 2461890 16.12560
@ 11_tRMS_rc@POWER/0 [A] 0.571750 2455716 23.98541
®12_tRMS_rc@POWER/0 [A] 0.571057 2.881245 2,310188
®13_tRMS_rc@POWER/0 [A] 0.566827 0.711984 0.145156

P_t_rc@POWER/0 [W] -45,25550 -5074.453 -5029.198
8 Q_t_rc@POWER/0 [var] 390.7337 6101.657 5710.923
®Q_fund_rc@POWER/0 [var] 367.1051 19.46821 -347.6369

S_t_rc@POWER/0 [VA] 393.3457 7936.012 7542.666

Q_tR..D[A] ® I_tR..D[A] ® U3_tA...0[V] @ U2_tR...0[v] ® Ul_tR..0[V]

=
a
g
E
.
L]
i [=] 35975300 1:36.126900 0.151000
B UI_tRMS_rc@GRID [V] 229.9295 28B.4525 58.52303
B U2_tRMS_rc@GRID [V] 229.9616 296.7198 16.75822
B U3_tAMS_rc@GRID [V] 229.9084 246.5243 16.61588
@ 11_tRMS_rc@GRID (4] 0.085572 0.098516 0.012944
12_tAMS_re@GRID [4] 0094859 0.058055 -D.035904
13_tRMS_rc@GRID [A] 0.030882 0.058160 0027278
®P_t_rc@GCRID [W] -6.174742 1161204 17.78578
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test—VS4.1.0
Duration fault time
11775 0:11.800 G 11.825 0:11.850 011.575
[ A B HRE
B [s] 0:11.7847088 0:11.8051944 0.0204856
@ U1_tRMS_rc@POWER/0 [V] 230.3497 276.1645 45.81474
@ U2_tRMS_rc@POWER/0 [V] 230,3016 2415720 11.27040
# U3_tRMS_rc@POWER/0 [V] 229.6632 2415230 11.85976
@ 11_tRMS_rc@POWER/0 [A] 0.576854 1307557 0.730703
®12_tRMS_rc@POWER/0 [A] 0.563933 0.557419 -6,515-3
®13_tRMS_rc@POWER/0 [A] 0.562210 0547088 0.015122
P_t_rc@POWER/f0 [W] -42.15607 -129.6675 -87.51140
®Q_t_rc@POWER/0 [var] 389,5078 614.3568 2247590
®Q_fund_rc@POWER/0 [var] 360.4592 4746239 105.1647
S_t_rc@POWER/0 [VA] 391.8719 627.8917 236.0197
L]
L]
L L e R ! NS R
E 2086 - S S P
EE 138 L
T LS FSUUSURTUURRRUPPURUSSSSR ISSSUSPRRRRRR
. e
O I R 5 o (VR USUIUUUUUNY RS
g o
L O P P UEUTTUPY N Papoaoy
'g_ PN D A JU R S PN | R R A
g 0es
B N E T S R SRR SRR & SO SRR AR
B
E el T ]
R
S N E R S S SRR SRR | S SRR RO
¢ w320 [ I w360 [FT w00 [T [
L A B 217
i [s] 3367510 E36.72510 5.05000
® U1_tRMS_rc@GRID [V] 229.9588 264.44T1 3445820
B U2_tRMS_rc@GRID [V] 230.0813 381315 B050186
B U3_tAMS_rc@GRID [V] T29.9026 391273 924711
WI1_tRMS_rc@GRID [A] 0.198705 1363434 1164729
12_LAMS_re@GRID [A] 0211119 1139061 Daz742
12_tRMS_re@CRID [A] 0.1798T7 1135053 0956076
@P_t_rc@CRID [W] -1L11313 4237337 1535047
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS4.2.0

Duration fault time

013925

(m) A
B4l [=] 0:13.9301841
@ U1_tRMS_rc@POWER/0 [V] 2304372
@ U2_tRMS_rc@POWER/0 [V] 2304751
@ U2_tRMS_rc@POWER/0 [V] 229.6802
@ 11_tRMS_rc@POWER/0 [A] 0.578632
@ 12_tRMS_rc@POWER/0 [A] 0.584350
@ 12_tRMS_rc@POWER/0 [A] 0.568015
P_t_rc@POWER/0 [W] -51.25530 -2203.219 -2151.963
®Q_t_rc@POWER/0 [var] 395,1681 2778722 2383.554
®Q_fund_rc@POWER/0 [var] 360.6157 73.30357 -296.3121
S_t_rc@POWER/0 [VA] 3984783 3546.190 3147.712
. L .
E. b A e B e e E R CEE LT B
g 3
R R R R B
s =
E Pt U U -
E e
T e Y n
° L
Y A
e
o N U IS
.
'g P B U A
PRt
P T O I
E_ P D R AN
g e
o S O I
i3
B .
4 a
o e
30 [+] 100 1. (& ] A3
LY A B AR
i [=] [:35.09500 1:35.14600 1:00.05100
8 U1_tRMS_rc@GRID [V] 229.9346 264.3336 34.39900
B U2_tRMS_rci@CRID [V] 2300111 235.1104 9099319
BU3_tARME_rc@GRID [V] 2298937 1381323 5238532
W I1_tRMS_rc@GRID [A] 0.21031% 1355106 1.144786
12_tAMS_re@GRID [A] 0219768 1107868 0888100
12_tRMS_re@GRID [A] 0191539 1165434 0973896
@ P_t_rc@CRID [W] -19.98395 24.09127 4407522
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Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Test - VD1.1

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]
T

[m]

= 3+

S w2

e

i3

[
.

.

A B AR
i [=] :24.076600 0:34.076600 0:10.000000
® U1_tRMS_rc@GRID [V] 230.0300 216005 -B.AZ9504
# U2_tRMS_rc@GRID [V] 2301678 2295861 0581711
 U3_tRMS_rc@GRID [V] 230,0563 28723 8667618
@ 11_tRMS_rc@GRID (4] 17.32809 16.67200 -0.652084
12_tAMS_re@GRID [A4] 17.31156 17.25081 -0.051756
12_tRMS_re@GRID [A] 17.42471 18.04976 OG2S0IE
@ P_t_rc@CRID [W] 11973.80 11962.02 -11.78320
Duration fault time
- - | B e o o ooy A
. 5|
I S T AU R I8

HAL-
T \
- .

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]
T

=
] T et T T B B RISTRREELE
5' nE
P e e ) OO L S AU NSRRI R RN S S
[T S T T e B e T T ---4
4 asemy '\I T ’d_,«—P'd_ $
S el ] ol S Y AT
33300 234000 [ - ) TR0 34300 =] 034400 TR0 3460 [
LY A B AR
i [=] 34061600 0:34.361600 0.280000
B UI_tRMS_rc@GRID [V] 238.3067 G.TES965 -Z3L51TT
B U2_tRMS_rc@CRID [V] 2307502 8956835 221.7934
B U3_tRMS_rc@GRID [V] 2210424 BaanTET -212.5986
@ 11_tRMS_rc@GRID [A] 17.73851 0091214 75473
12_tRMS_rc@GRID [A] 17.30680 0078527 -17.22827
13_tRMS_rc@GRID [A] 1691495 0079349 -16.83560
®P_t_rc@GRID (W] 11955.73 -0.795359 -11956.52
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Bl et Rt R TR TR R T T PPRI S e EE
S R RN S . Y e

oM

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]
8

CETI - ] 34100 FEFSTORN - | [ET¢T [ETE] LT - |
LY A B AR

i [=] 34061600 0:34.131600 0.050000

B UI_tRMS_rc@GRID [V] 238.3067 2941145 -235.3655

B U2_tRMS_rc@CRID [V] 2307502 2945123 2278051

B U3_tRMS_rc@GRID [V] 2210424 1028067 -218.0143

@ 11_tRMS_rc@CRID [A] 1773851 0.051173 -AT.68734.
12_tRMS_rc@GRID [A] 17.30680 0100811 -17.20508
13_tRMS_rc@GRID [A] 1691495 0.150090 -16.76486

®P_t_rc@GRID (W] 11955.73 0274737 -11955.45

0-60ms

s rn s s st et e e T AT
S R RN S . Y

oM

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

T e Lo porr

e

B_tR...D [A]

TS o e o e e

E e Sl At B e TP PESP PP PELTPPEEY FECTT PP PECT PP PECITPEETES TIPS EETIes

® Pt c.0[wW]
g3
z

[ [ -] 034300 [Ty [ET¢T

L] A B
i [=] 34081600 0:34.161600
B UI_tRMS_rc@GRID [V] 238.3067 6.426851
B U2_tRMS_rc@GRID [V] 2307502 5453463
B U3_tAMS_rc@GRID [V] 2210424 8805170
@ 11_tRMS_rc@GRID [A] 1773851 0.081728

12_tRMS_rc@GRID [A] 17.30680 0077

13_tRMS_rc@GRID [A] 16.91495 0072758
@ P_t_rc@CRID [W] 11955.73 0.TT4540
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

@ Pt c.D[W] ® 3_tR..D[A]

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

Fra B

17.24915
17.23333
17.35407
191112
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test - VD1.2

Before fault

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

w3
O U O O HOUOU
=3
=
Y X ORI VLIRS [ VST NIRRT RRVIUTIRRIRTIRRUIT RISV RPN ¥
£ ze
T o N O N DU SO (Y |
5 1
I A S 1F e e
azr l
B o O DU SO (Y |
L] | | J
@300 [+ ] 350 2400 =] w450 [ |
[m] A 8 AR
iiE [s] (32971100 AZST1I00 0:10,000000
B UI1_tRMS_rc@GRID [V] 6509931 230.0096 223.1997
B U2_tRMS_rc@CRID [V] 8626933 230.0874 2214605
B U3_tRMS_rc@GRID [V] 70887 29,9616 222572
W 11_tRMS_rc@GRID [A] 0.102599 3304014 3202315
12_tRMS_rc@GRID [A] 0.118560 3209877 3180317
13_tRMS_rc@GRID [A] .O96ETS 3396915 3300241
@P_t_rc@CRID [W] -1.357520 2307458 2308815

Duration fault time

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

B
L]
[m] A B AR
L =160 :32.691100 0:32.971100 10.280000
B U1_tRMS_rc@CRID [V] 2327096 6.809931 -225.8996
# U2_tAMS_rc@GRID V] Frafot] 8626933 2183922
B U3_tRMS_rc@GRID [V] 2302767 T.708327 -2225T14
11_tRMS_rc@GRID [A] 3430334 0102509 3336734
12_tRMS_re@GRID [A] 3.266700 0.119560 3147141
12_tRMS_re@GRID [A] 3.406607 D.096675 -3.300033
@P_t_rc@CRID [W] 2312970 -L.357520 -2314.327
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
K
]

|
|
/

v
K

3659 B cum D cam 32800 [
LY A B AR

i [=] 32681100 0:32.741100 0.050000

B UI_tRMS_rc@GRID [V] 232.7096 2974203 -229.7354

B U2_tRMS_rc@CRID [V] 2270192 2956672 2240625

B U3_tRMS_rc@GRID [V] 230.276T 2988754 2272880

@ 11_tRMS_rc@CRID [A] 3439334 0.038340 -BAN0SSS
12_tRMS_rc@GRID [A] 3.266700 083453 -3.177241
12_tRAMS_rc@GRID [A] 3406607 0.145299 3261308

@ P_t_rc@CRID [W] 2312.970 0.497442 -2312472

0-60ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
K
]

|
|
/

v
K

3659 B cum T3 TH [= ] 32800 [
LY A B AR
i [=] 32681100 032771100 0.080000
® U1_tRMS_rc@GRID [V] 232.7096 5826006 2268635
B U2_tRMS_rc@CRID [V] 2270192 5019045 -218.0001
B U3_tRMS_rc@GRID [V] 230.276T 716112 - 2225006
@ 11_tRMS_rc@GRID [A] 3430334 DLOBGELS -3382721
12_tRMS_rc@GRID [A] 3.266700 0127726 -3.138974
13_tRMS_rc@GRID [A] 3.406507 0.099098 -3.307509
®P_t_rc@GRID (W] 2312970 -1.550629 2314530
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Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

s - —
S s N I N A A A e Y il T B e ...
B 186 |
g e
. —
=
s - o ]
1

12_tR...D[A] @ 11_tR..D[A] ® U3_tA..0[V] ® uz

® P_t_r.D[W] ® 13_tR..D[a]

[m]

B U1_tRMS_rc@GRID V] 6509931

B U2_tRMS_rc@GRID V] 8626933

B U3_tAMS_rc@GRID V] 7708327

11_tRMS_rc@GRID [A] 0100599
12_tRMS_rc@GRID [A] 0.110560
12_tRMS_rc@GRID [A] 0.0%6675

®P_t_rc@GRID W] -1357520

2218103

2402.253
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Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Test —VD2.1

137

Before fault

g

1" Y N -
e e
[0 Y N R

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

 11_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

17.56931
1212053

e
nr
.6
=
T T S e e A PR .
-
o i24
I~
a -4-
Ep— |
- -1
- '
[FT1]

137

Duration fault time

g

—
T e A
T t ......................................................
T e A
|
............................................... e T

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

=

s B
g =
o i24
E

L ]

P
EEZ

tr

[m]

L =160

B U1_tRMS_rc@GRID V]

#U2_tAMS_rc@GRID [V]

#U3_tAMS_rc@GRID V]

 11_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

279.3811
1751648
1761734
17.65943
1214123
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

e _____

M7

1418 1 5

38

%3

ny

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

F

13_tR...D[A]

@ Pt r.D[wW]

03565 035650 T35ETs [ECEC - | w38 TR w3 X > |

LY A B AR
i [=] :35.651500 0:35.731500 0.050000
B UI_tRMS_rc@GRID [V] 2302524 5356297 -176.5894
B U2_tRMS_rc@GRID [V] 2305613 53,6149 -177.3418
B U3_tAMS_rc@GRID [V] 2285411 53.50631 -175.4348
@ 11_tRMS_rc@GRID [A] 1756441 DLA4aTER -1T.11465

12_tRMS_rc@GRID [A] 17.57053 0408771 -17.16076

13_tRMS_rc@GRID [A] 17.56931 0337467 -17.23184
@ P_t_rc@CRID [W] 12120.53 -6.458TES -12126.99

0-60ms

137 1 .

e

38

%3

ny

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

F

13_tR...D[A]

- "% R R R RN TR, SR R R R (R SR R —— -

A N N NN NSNS SR RS ! NN P N
v 6 035650 vaes G @370 vETS 35 TH (= CEE] I - |

LY A B AR
i [=] :35.651500 0:35.761500 0,080000
B UI_tRMS_rc@GRID [V] 2302524 5961144 -1TLE409
B U2_tRMS_rc@GRID [V] 2305613 56.34523 -174,5160
B U3_tAMS_rc@GRID [V] 2285411 E5.61483 -17T3.3263
@ 11_tRMS_rc@GRID [A] 1756441 0441348 -17.12306

12_tRMS_rc@GRID [A] 17.57053 0484234 -17.08630

13_tRMS_rc@GRID [A] 17.56931 0533479 -17.03083
@ P_t_rc@CRID [W] 12120.53 5.995500 -12114.54

@ Pt r.D[wW]
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR..D[A] ® 1_tR...D[A] @ U3_tR..0[V] & UZ_tR..D[V] @ U1_tR..D[V]

PO B S RUSR S
1z
S ESEESE wrrerrrEEEE———.

=
S e e Y R
g -7
P s [ O OO O oot 0 Y (O AR
E P
T R T T ] TR O B T B e
g e \‘ .f'\// |
P e e
¢ 03400 03500 036,00 [ 4] (= [ & ] 3800 (=T [T > |

[m] A ] Ak

i [=] 0:36.660500 0:37.318500 0658000

B UI_tRMS_rc@GRID [V] 57.51489 297736 1719587

B U2_tRMS_rc@CRID [V] 5718917 230.6340 1734348

B U3_tAMS_rc@GRID [V] ST.36966 230,077 1T2. 7082

@ 11_tRMS_rc@GRID [A] 0.431253 1727623 1684408

12_tRMS_rc@GRID [A] 04TIT2S 1724571 16,7739
12_tRAMS_rc@GRID [A] 0547420 17.48540 1693799

®P_t_rc@CRID [W] 8817082 1196409 1195528
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Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Test —VD2.2

Before fault

1438

=

1438

O O Y U PO PMORROUN DU USROS PR SRR
f F

064

1mEs

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

1.5

B_tR...D [A]

[

0 W]

"
—

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

#11_tRMS_rc@GRID [4]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

-L.054184

0919861
0019347

-25.69629

137

ETES

g

D

T )

uration fault time

131 2+
g

X

EEER

28 60
1888

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

.15

13_tR...D[A]
]

.0 [W]

tr

[
g

[m]
B3 [s)

B U1_tRMS_rc@GRID V]
B U2_tRMS_rc@CRID [V]
#U3_tAMS_rc@GRID V]
#11_tRMS_rc@GRID [4]

12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]
®P_t_rc@GRID W]

STAQLTE
5699111

0.521468

3136617

-171.3224

-3.079475
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

0-30ms

|-
3.8
.

JLEE S

064

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

1]

Y . I S
=
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Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power
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B U1_tRMS_rc@CRID [V] 57.75560 2291729 1TLALT3
B U2_tRMS_rc@CRID [V] 5748560 2305170 173.0304
B U3_tAMS_rc@GRID [V] 5720473 2304405 173.23857
 11_tRMS_rc@GRID [A] 0.4TOTEE 3534152 1063354
12_tRMS_re@GRID [A] 0530593 3567549 3036956
13_tRMS_rc@GRID [A] 0.535266 3538146 3.002850
®P_t_rc@CRID W] 0637465 2412.521 2411853
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Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD3.1

Before fault
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B U2_tRMS_rc@CRID [V] 2301102 230.2283 0.118068
B U3_tAMS_rc@GRID [V] 2300520 230.9685 0.916550
11_tRMS_rc@GRID [A] 1748165 1740354 -0.078110
12_tAMS_rc@GRID [A] 17.40420 1744276 [.038557
12_tRMS_re@GRID [A] 17.49534 17.57585 LOB0ELE
®P_t_rc@CRID [W] 12046.36 1205583 9.461914

Duration fault time

. —
S T B BT S
E' T
i e (Y P
. e e |
=
T e
E' Hie
S
. —
=
S T e B S LI L LI TR
E' Hie
g X e e
.

z _

I e o et T

[ .

e ) ) il
e Y R A .

» ~

=

T T BT S RRASETREETT S PPERE B P
g s
Uy U S U A S e oo

=

T L e B e B R ELLLTETe TR P
P
) Y U A S o P

§ oo P SN T - / .................................
4 ame \

MU RN S0

i ! o |

3500 T -] CE]) [= IEET] [

L A B AR

iiE [s] 0:34.058200 0:35.588200 LE30000
B UI1_tRMS_rc@GRID [V] 28962 119.6021 -109.3601
B U2_tRMS_rc@GRID [V] 230.2283 119.5619 1105664
B U3_tAMS_rc@GRID [V] 2309685 1194243 -111.5443
@ 11_tRMS_rc@GRID [A] 17.40354 0.963019 -16.44052
12_tRMS_rc@GRID [A] 17.44276 0903978 -16.53878
13_tRMS_rc@GRID [A] 17.57595 0857014 -16.71894
®P_t_rc@CRID W] 12055.83 -8.772392 -12064,60
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Test Report

Test Report No.: RDPVP02041/26E/02

0-30ms
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B U2_tRMS_rc@CRID [V] 230.2283 1157215 1145068
B U3_tRMS_rc@GRID [V] 2309685 1162557 -114.T128
@ 11_tRMS_rc@GRID [A] 1740354 0936541 1645700
12_tRMS._re@GRID [A] 1744276 0.86T366 1657538
13_tRMS_rc@GRID [A] 17.57595 DEZEMT -16.74851
®P_t_rc@GRID (W] 12055.83 -T.ET5369 -12063.50

0-60ms

=
B
=
.
=
B
g
.
=
B
; el SN PSS ST IS SRS .
- =
E nH- - .
5 04 I o
g o - - -
.
=
E. e -
g lmem
-] 15 -
=
T T B B L L e L B
g 85
o B4 -
E e e \\\ ..............
¢ w3e0s v [+] [T ©34100 w315 (= ] [ET¢T (X" - |
LY A B AR
B3 [s) 034058200 0:34.138200 0.080000
® U1_tRMS_rc@GRID [V] 228.9622 1189160 -110.0442
B U2_tRMS_rc@CRID [V] 230.2283 ursin -112.4172
B U3_tAMS_rc@GRID [V] 2309685 116.7265 -114.2419
W 11_tRMS_rc@GRID [A] 1740354 D.340269 1646327
12_tAMS_re@GRID [A] 17.44276 0995756 1644659
13_tAMS_re@GRID [A] 1757585 L038730 -16.53722
®P_t_rc@GRID (W] 12055.83 6313834 -12049.51
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Recover time — Active power
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Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD3.2
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

0-30ms
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B U3_tAMS_rc@GRID [V] 2299517 1156661 -114,2856
W 11_tRMS_rc@GRID [A] 3.495603 DLBGLE0G 1601007
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power
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B U1_tRMS_rc@CRID [V] 113.4100
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@P_t_rc@CRID [W] 17.78510
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD4.1

Before fault
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i [=] 0:24.7787 34,7797 10,0010
® U1_tRMS_rc@GRID [V] 230.0069 230.0080
# U2_tRMS_rc@GRID [V] 2301185 2300944 -0.024033
 U3_tRMS_rc@GRID [V] 230.0540 220.0229 -0.031113
@ 11_tRMS_rc@GRID [A] 1746824 1748496 0016722

12_tAMS_re@GRID [A4] 17.40036 17.42058 020214

12_tRMS_rc@GRID [A] 1749455 ITAGTAT 0027102

@P_t_rc@CRID [W] 12042.21 12043.01 0.797852

Duration fault time
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Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]
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iiE [s] 0:34,7797 375097 27300

B U1_tRMS_rc@CRID [V] 230.0090 1743016 -55.20744

B U2_tRMS_rc@GRID [V] 2300944 1748479 -55.24648

B U3_tAMS_rc@GRID [V] 230.0229 1747517 -55.2T113

W 11_tRMS_rc@GRID [A] 17.48496 1399385 -16.08560
12_tRMS_re@GRID [A] 1742058 1361350 -16.05023
12_tAMS_rc@GRID [A] 17.46747 1308770 -16.15870

@P_t_rc@CRID [W] 12043.00 “9.388743 -12052.40
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Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

0-30ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]
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i [=] 0:34.7797 34,5297 0.0500
B UI_tRMS_rc@GRID [V] 230.0090 1713084 -58.70059
B U2_tRMS_rc@GRID [V] 2300944 172.0994 -57.99501
B U3_tAMS_rc@GRID [V] 2300229 1712876 54.TA529
@ 11_tRMS_rc@GRID [A] 17.484%6 1386272 16.12869
12_tRMS_rc@GRID [A] 17.42058 1303891 1611669
13_tRMS_rc@GRID [A] 1746747 1200755 -16.17672
®P_t_rc@CRID [W] 12043.00 DI1E3T -12042.10
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B UI_tRMS_rc@GRID [V] 230.0090 1728637 -57.14531
B U2_tRMS_rc@GRID [V] 2300944 1724254 -57.66905
B U3_tAMS_rc@GRID [V] 2300229 172,078 -5T.84TH2
@ 11_tRMS_rc@GRID [A] 17.48496 1387763 -16.057T20
12_tRMS_rc@GRID [A] 17.42058 1441159 -15.87342
13_tRMS_rc@GRID [A] 1746747 L44T512 -16.01996
®P_t_rc@CRID [W] 12043.00 -3.945788 -12046.96
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Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]
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iiE [s] 0:37.5097 36,0757 05700
B UI_tRMS_rc@GRID [V] 1748016 2312571 5645557
B U2_tRMS_rc@GRID [V] 1748479 2310580 56.21105
B U3_tAMS_rc@GRID [V] 1747517 131.3155 5656389
@ 11_tRMS_rc@GRID [A] 1.390355 16.8373 1553804
12_tAMS_rc@GRID [A] 1361350 16.90262 1554127
13_tRMS_rc@GRID [A] 1308770 16.90560 1559683
®P_t_rc@GCRID [W] -9.385743 17573 173512
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD4.2

Before fault
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LY A B AR
i [=] (26654500 0:36.634500 0:10.000000
B UI_tRMS_rc@GRID [V] 229.9735 2299842 4700e-3
B U2_tRMS_rc@GRID [V] 2300888 230.0933 A4560-3
B U3_tAMS_rc@GRID [V] 229.9599 229.9570 -2.930e-3
W 11_tRMS_rc@GRID [A] 3404619 3432069 -0.012850
12_tRMS_rc@GRID [A] 3.338520 3320337 0018182
13_tRMS_rc@GRID [A] 3387399 3377371 -0.010028
@ P_t_rc@CRID [W] 2325583 231569 -9.887207
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i [=] [:36.655600 0:39.415800 2730000
B UI_tRMS_rc@GRID [V] 2300105 174.7283 -55.28220
B U2_tRMS_rc@GRID [V] 2301029 1746907 5541226
B U3_tAMS_rc@GRID [V] 29563 1747185 -55.24354
W 11_tRMS_rc@GRID [A] 3.387160 1343649 -L043520
12_tRMS_rc@GRID [A] 3.298398 1382607 -1.915782
13_tRMS_rc@GRID [A] 3394372 L4T88T4 -1.915488
@ P_t_rc@CRID [W] 2304.591 28.60599 -2ITE.TES
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0-30ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

PP DR R RO Y A
T
PYL) BEEEERsS
CSPL RN SO
E T4
PN N U ST S,
[T S R R R R N S A D —
a 1 P,
' 36 650 V6T [+ ] 236700 [T [ ] @36 750 0% TS 236,50 [ ]
LY A B AR
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B UI_tRMS_rc@GRID [V] 2300105 1TLATOS -58.54024
B U2_tRMS_rc@GRID [V] 2301029 170.8230 -58.27969
B U3_tAMS_rc@GRID [V] 29563 1714372 -58.52585
@ 11_tRMS_rc@GRID [A] 3.387160 1318145 -L06301S
12_tAMS_rc@GRID [A] 3298308 1353747 -1.944651
13_tRMS_rc@GRID [A] 3394372 1443924 -L345443
®P_t_rc@GRID (W] 2304591 27.55914 2277031

0-60ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

PP DR R RO Y A
77
PYL) BEEEERsS
CSPL RN SO
E T4
PN N U ST S,
E o
| U R . B S R RN DRSO
2456 7 \‘\
(AR [ USRNSSR AR IR R (S
' 36 650 V6T [+ ] 236700 [T @36 750 (=] 0% TS 236,50 [ ]
LY A B AR
i [=] 0:36.685800 0:36.765800 0.080000
B UI_tRMS_rc@GRID [V] 2300105 1723119 -57.69867
B U2_tRMS_rc@GRID [V] 2301029 1726448 5745811
B U3_tAMS_rc@GRID [V] 29563 1721333 -5T.8297T
@ 11_tRMS_rc@GRID [A] 3.387160 1426000 -1.961070
12_tAMS_rc@GRID [A] 3298308 1300282 -L906116
13_tRMS_rc@GRID [A] 3394372 1204155 -2.100216
@ P_t_rc@CRID [W] 2304591 2931199 -2333.903
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR..D[A] ® 1_tR...D[A] @ U3_tR..0[V] & UZ_tR..D[V] @ U1_tR..D[V]
¥

e S S

@ Pt c.D[W] ® 3_tR..D[A]

[m]
i [=]
® U1_tRMS_rc@GRID [V] 1747283 2315285 5680026
# U2_tRMS_rc@GRID [V] 1746907 2313114 56.62071
® U3_tRMS_rc@GRID [V] 1747185 2309263 56.20682
@ 11_tRMS_rc@GRID [A] 1.343899 3413085 2070335

12_tAMS_re@GRID [A4] 1382607 3529652 2147046

12_tRMS_re@GRID [A] LATESTH 3501722 2112848
®P_t_rc@GCRID [W] 26.80599 2415883 2361077
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test — VD5.1

Before fault

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
k]

.0 [W]

P
g
L

LY A B AR
iiE [s] 0233717 33,3717 CEL0.0000
B UI_tRMS_rc@GRID [V] 2301392 2301375 -L740e-3
B U2_tRMS_rc@GRID [V] 2301712 230.1835 63783
B U3_tAMS_rc@GRID [V] 2300634 I30.068T 53103
@ 11_tRMS_rc@GRID [A] 1712411 17.13341 9.296=-3

12_tRMS_rc@GRID [A] 17.23102 17.23582 47973

13_tRMS_rc@GRID [A] 17.43534 1744898 0013643
@ P_t_rc@CRID [W] 11914.76 11921.23 6.ABETIT

Duration fault time

s _ =
g T
E 1 By - -
. =
E e
g A
g 22 02 -
.
E
E A5
. | —
=
PR E
T
.
£
I L S L b bbb s B
g ma
L A
£
R e R T PP o PPPTPPPerPrs
& 860
o P S e e e e A
I
R e T TR EPPPRT e
4
o s A
s @ % L) : >

LY A B AR
i [=] 0:33.3707 1:33.4197 1:00.0450
B UI_tRMS_rc@GRID [V] 2301147 2071008 -23.01393
B U2_tRMS_rc@GRID [V] 2301841 071129 -23.07T126
B U3_tAMS_rc@GRID [V] 2300655 70745 -22.89107
W I1_tRMS_rc@GRID [A] 17.13653 19.53146 2304863

12_tRMS_rc@GRID [A] 17.22535 1947552 2250175

13_tRMS_rc@GRID [A] 17.40091 19.74119 2340284
@ P_t_rc@CRID [W] 11908.11 1216242 54,3096
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

- — —— —

R T S —

g naw

.

=

s

. _

: — —

2 ol 1 [ A —

g

.

Tl Al iy o - |

g 2830

R |

=

3

FETES

-] HL iy R

=

I I IO S SN IO NN S IO DO

£ e

Bl e e e R e e

B

:

L ]

(&)

i [=]

B U1_tRMS_rc@CRID [V] 207.0710 30,6749 23.6039%0

B U2_tRMS_rc@GRID [V] 207.1089 1305111 5ot

B U3_tRMS_rc@GRID [V] 2070722 304300 13.35785

@ 11_tRMS_rc@GRID [A] 18.55319 1743184 2121344
12_tRMS_rc@GRID [A] 10.46796 1736600 2121063
12_tRMS_rc@CRID [A] 19.73923 1746685 2272388
@P_t_rc@CRID [W] 1216844 1204641 -122.0273
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.:

RDPVP02041/26E/02

Test —VD5.2

Before fault

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
[
1]

.0 [W]

b

[m]

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

0:26.70740
230.0434

2395560
3.413389

2433178

03670740
230.0460

2299600

3671138

Duration fault time

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
&
]

.0 [W]

[
K

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

145 [ ]
AR

-23.11549
-12.99846
0284935

-27.79150
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
Recover time — Active power

¢ %700 [+ ] 3,800 (& ] %500 .ol
[w] A ] AR
i [=] L36.75640 1:36.55440 0.10800
B U1_tRMS_rc@GRID V] 206.9305 2306277 2369724
B U2_tRMS_rc@GRID V] 2070432 2311899 24.10168
B U3_tRMS_rc@GRID V] 2069615 2307956 2383408
11_tRMS_rc@GRID [A] a.000074 3.408556 -0.504518
12_tRMS_rc@GRID [A] 3884740 3473275 -0.371474
12_tRMS_rc@GRID [A] 3826170 3625902 -0:200267
®P_t_rc@CRID W] 2404.879 2406776 L806073
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test — VD6.1

Before fault

i

B

3

M B PR

W
g

M N (R

0 [V] @ UZ_tR..0 [V] ® w1 _tR...0 V]

e N PR N

12_tR...D[A] @ 11_tR..D[A] @ W

13_tR...D[A]
L]

.0 [W]
2
i g

[

L] A B
i [=] 023912600 1:33.913600
® U1_tRMS_rc@GRID [V] 2301530 30,1456 -7.309e-3
B U2_tRMS_rc@GRID [V] 2301194 230.1127 +6.790e-3
B U3_tAMS_rc@GRID [V] 230.0524 130.0517 64004
W I1_tRMS_rc@GRID [A] 17.16864 17.2665T 0077929

12_tAMS_rc@GRID [A] 1732372 1734785 0023724

12_tRMS_re@GRID [A] 17.66T16 17.62124 045921
®P_t_rc@GCRID [W] 12002.89 1201526 12.35914

Duration fault time

=
a
.
=
a
L]
.
=
a

12_tR...D[A] @ 11_tR..D[A] @ W
]

13_tR...D[A]
L]

o [w]
2

i g
A

[
e

LY A B AR
i [=] [:33.913600 0:34.193600 10.280000
® U1_tRMS_rc@GRID [V] 230,456 7947271 2221984
# U2_tRMS_rc@GRID [V] 2301127 199.4384 -30.67421
 U3_tRMS_rc@GRID [V] 230.0517 1992355 -30.71587
@ 11_tRMS_rc@GRID [A] 1726657 0045302 11217

12_tAMS_re@GRID [A4] 17.34745 1538807 -15.B0864

12_tRMS_re@GRID [A] 1762124 1588618 -16.05262
®P_t_rc@GCRID [W] 1201526 2788565 -11967.37
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

0-30ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
L]

@ Pt r.D[wW]

033850

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

033500

:33.913600
230.1456

2300517
1726657
17.34745
1762124
12015.26

D 0350 [ =]

0:33.963600
2970733

199.0928

1641745

-32.7T6167

0-60ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
L]

@ Pt r.D[wW]
B

033300

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

33550 [= )

:33.913600
230.1456

2300517
1726657
17.34745
1762124
12015.26

0:33.993600
7.969158

1980557

29.08475

034050

AR
-222.1765

-31.99603
1722275
-15.82050
-16.03190
-11986.18
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] @ 11_tR..D[A] @ U3_tR..0[V] @ UZ_tR..0[V] @ v1_t8..0 V]

a1
®e
EEL OB =
7P S SR SIS KU S S E—
1
635 -
j-(
L T e S S T R e I
g s
LTS
= T
5 e o+ }
g e i // 1
¢ 03300 3350 03400 (4] : 03450 B o= LT EET - |
[m] A B Ak
B3 [s) 0:34.193600 0:34.699600 0.706000
B UI1_tRMS_rc@GRID [V] 7.947271 230.3043 222.35T0
B U2_tRMS_rc@CRID [V] 1594384 230.4252 30,58673
B U3_tAMS_rc@GRID [V] 1993365 230.2110 3087511
@ 11_tRMS_rc@GRID [A] 045392 17.29829 17.35290
12_tRMS_rc@GRID [A] 1538807 17.23042 1569162
12_tRAMS_rc@GRID [A] 1588618 17.32473 15.73612
®P_t_rc@CRID W] 2788565 11936.12 11908.23
TNRD-TRF-113 Page 81 of 302 Version A/1




TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test —VD6.2

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

.

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

 11_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

2350 [FT) (=] [T [
A ] AR
0:22.40940 (3240040 :10.00000
2300542 230.0587 4.532e-3
2300226 230.0262 36473
229.5703 1299787 5.40%e-3
3458220 3450225 -4.995e-3
3.440170 3450766 1.596-3
3.526667 3524262 -2406e-3
2394930 2393.501 -LA29688

Duration fault time

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

P U N O OO NN U OO Ut N
L
U N O 0 UL HNONUOUOU NNty Y U U OO SO sSR! MO
=
T R e e T e e e RRRREE [T TES
g
o 2 e e e e T ]
— ra)
E e o EEAEEE e s T HR RN RN FUR RN RO T N
s iy 1
4 me] 1 1 1 — e
U SN I . . S R U R S, T
. L || | — : 4 R — - |
v+ 32500 32600 (- ) [ CEC - |
LY A ] AR
B3 [s) 0:32.40940 03268940 026000
B UI_tRMS_rc@GRID [V] 230.0587 T.731152 -222.3276
B U2_tRMS_rc@GRID [V] 2300262 199.8857 -30,13658
B U3_tAMS_rc@GRID [V] 2295757 1978045 -30.1T130
W I1_tRMS_rc@GRID [A] 3450226 0UOTTIES -3.372830
12_tRMS_re@GRID [A] 3.450766 1005403 -2445364
13_tRMS_re@CRID [A] 3.524262 0348585 -25T566T
@P_t_rc@CRID [W] 2393.501 1237198 -2392.264
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]
§

e E : 03475 vm 50 (> |
LY A B AR

RIS

i [=] 0:32.40940 324540 005000
B UI_tRMS_rc@GRID [V] 230,067 2963835 -227.0949
B U2_tRMS_rc@GRID [V] 2300262 1974675 3255679
B U3_tAMS_rc@GRID [V] 229.9757 198.11% -31.85200
W 11_tRMS_rc@GRID [A] 3450226 CUO40640 -3A095ES
12_tRMS_rc@GRID [A] 3450766 ES4512 -2.556254
13_tRMS_rc@GRID [A] 3524262 0340331 -2.583931
@ P_t_rc@CRID [W] 2393.501 -2.268984 2395710

0-60ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

4 use]
¢ ' [FE R h 032475 [:] 32500 (> ]
LY A B AR
i [=] 0:32.40940 3245040 0.08000
B UI_tRMS_rc@GRID [V] 230,067 7.708522 -222.3502
B U2_tRMS_rc@GRID [V] 2300262 199,396 3063364
B U3_tAMS_rc@GRID [V] 229.9757 1972412 -32.73448
@ 11_tRMS_rc@GRID [A] 3450226 0.0TS340 3374886
12_tAMS_rc@GRID [A] 3450766 1003663 -2.447103
13_tRMS_rc@GRID [A] 3524262 0347235 -2577026
@ P_t_rc@CRID [W] 2393500 1533192 -2391.968
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

1546
735 --
s -
ER
218 -
; S04
ﬁ EL Ty
g 1 -k
R paa B I £, AT
i el | S e ey
. L I v
3200 [T [ 4] FET I - | Bnw (> ]
[m] A ] AR
i [=] 03268940 0:33.08740 0.39800
® U1_tRMS_rc@GRID [V] 7731152 2302654 22532
B U2_tRMS_rc@GRID [V] 1596897 230.3108 3042111
B U3_tAMS_rc@GRID [V] 1578045 230.3915 3258705
 11_tRMS_rc@GRID [A] 0077385 3401280 3303885
12_tAMS_re@GRID [A] 1.005403 3419109 2413707
13_tAMS_rc@GRID [A] 0048595 3479353 2530758
®P_t_rc@CRID [W] 1237198 2364200 2362.963
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD7.1

Before fault

N

o
21591
8 N

T

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
B

D W]

Pt
g
L

LY A B AR
i [=] 025557200 0:35.557200 0:10.000000
B UI_tRMS_rc@GRID [V] 230.1369 229.2689 0868027
B U2_tRMS_rc@GRID [V] 2301004 29,8560 -0.242371
B U3_tAMS_rc@GRID [V] 2300512 1311473 1096039
@ 11_tRMS_rc@GRID [A] 17.31643 17.27176 -0L044668

12_tRMS_rc@GRID [A] 17.36172 1735104 -0.010683

13_tRMS_rc@GRID [A] 17.62322 1768811 0074854
@ P_t_rc@CRID [W] 12029.67 12034.61 4932617

Duration fault time

e (M) SRR

us.

O |

B e SO N

215914

. A e M) (SN
[ MR S

15874

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

.0 [W]

.

i [=] (35561200 0:36.540200 0.979000
B UI_tRMS_rc@GRID [V] 2302624 5T.81670 -172.4457
B U2_tRMS_rc@GRID [V] 2306539 02,0117 -28,94218
B U3_tAMS_rc@GRID [V] 228.9069 02073 -26.85483
@ 11_tRMS_rc@GRID [A] 1751651 0.430997 -17.08551

12_tRMS_rc@GRID [A] 1748695 1613000 1587355

13_tRMS_rc@GRID [A] 17.47650 1718154 -15.75834
@ P_t_rc@CRID [W] 1206843 21.95040 1204648
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

1514

s E

0-30ms

215914

15874

|
T s A

P

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]

[m]

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

53.56412
2007025
2005115

-18.68888

03565

35,700 [
AR

-176.6963

2841541
-17.06263

-15.99487
-12087.12

us.

s E

0-60ms

215914

15874

P

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]

0:35.500

[m]

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

35,700 [
AR

-17L.6515

-27.83481
-17.07402
-15.86377
-15.75569
-12053.07
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

8561
4501 -
R s T I SO IS B, S
ERE
E
ra] MWWM'N"”MMM_'TJJI : e A OO O
: /
w3500 ' 3600 D orm [= ] E I ] > |
[w] A B AR
B3 [s) (36541200 0:37.199200 0558000
B UI_tRMS_rc@GRID [V] 5780534 ZoT1E 1719129
B U2_tRMS_rc@CRID [V] 202.0161 230.5278 28.51172
B U3_tAMS_rc@GRID [V] 202.0647 230.4585 28,3939
@ 11_tRMS_rc@GRID [A] 0432478 17.26280 1682352
12_tRMS_re@GRID [A] 1628957 17.15810 1552915
13_tRMS_rc@GRID [A] 1720423 1739136 1566193
®P_t_rc@CRID W] 14.79990 1192285 11908.05
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD7.2

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

v
i
€T

LY A B AR
i [=] 0:23.25080 10:33.29080 0:10.00000
B UI_tRMS_rc@GRID [V] 229.9TH 2299811 L7T0e-3
B U2_tRMS_rc@GRID [V] 2300809 30,0752 -1.TT0e-3
B U3_tAMS_rc@GRID [V] 229950 1299533 19844
W 11_tRMS_rc@GRID [A] 3430017 3434453 -4.664e-3

12_tAMS_rc@GRID [A] 3341337 3338151 -3.187e-3

12_tRMS_re@GRID [A] 3386508 3383022 -3.576e-3
®P_t_rc@GCRID [W] 2324592 2320995 -2.506924

Duration fault time

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

=
1
£
E
.
L]
i [=]
B U1_tRMS_rc@CRID [V] 229.9545 57.56105 -172.3934
B U2_tRMS_rc@GRID V] 2300731 02,0644 2800865
B U3_tAMS_rc@GRID [V] 229473 2011935 -28,75374
@ 11_tRMS_rc@GRID [A] 3500140 0503784 -2.906356
12_tRMS_re@GRID [A] 3371940 1658550 -1713350
12_tRMS_re@CRID [A] 3391137 1502751 -L708386
@P_t_rc@CRID [W] 2345623 -29.60277 -2315.225
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

us.

e

2115914

nsa™

D P RS e

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]

¥32% 33275 [+] o33 30 [ETE] [= ] 3335 e T340 [
LY A ] AR
B[] 0:33.28960 0:33.33080 0.05000
B U1_tRMS_rc@CRID [V] 229.9545 53.52578 -176.4287
B U2_tRMS_rc@CRID [V] 2300731 200.0175 3005554
B U3_tRMS_rc@GRID [V] 239.5473 200.7645 2918271
@ 11_tRMS_rc@GRID [A] 3500140 0377320 -3122820
12_tRMS._re@GRID [A] 3371840 Lss2102 -La1a838
13_tAMS_rc@GRID [A] 3391137 1632936 -L758202
@P_t_rc@CRID [W] 2345623 29.13618 -2316.486

0-60ms

us.
e

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]

¥32% 33275 [+] o33 30 [ETE] 3335 [ - I T340 [
[m] A ] AR
i [=] 0:33.26960 10:33,36980 0.08000
B UI_tRMS_rc@GRID [V] 229.9545 5514919 -174.8053
B U2_tRMS_rc@CRID [V] 2300731 200.8871 -29,18556
B U3_tRMS_rc@GRID [V] 239.5473 2011151 -28.85214
@ 11_tRMS_rc@CRID [A] 1500140 048231 -3010908
12_tAMS_rc@GRID [A] 3371840 1648685 -L723285
12_tRAMS_rc@GRID [A] 3391137 L57T261 -LB13ETE
®P_t_rc@GRID (W] 2345.623 -31.90933 2377532
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR..D[A] ® 1_tR...D[A] @ U3_tR..0[V] & UZ_tR..D[V] @ U1_tR..D[V]

=
L] | J
0850 3400 [ ] [T (=] 23500 [ ]
[w] A 8 AR
B3 [s) 0:34.27080 0:34.76080 0.43000
B UI1_tRMS_rc@GRID [V] 5761077 30,0111 1724004
B U2_tRMS_rc@CRID [V] 2014599 2305722 29.08225
B U3_tAMS_rc@GRID [V] 201.6539 230.4360 8.77211
@ 11_tRMS_rc@GRID [A] 0504853 3500391 2995437
12_tRMS_re@GRID [A] 1647342 3544324 1806062
13_tRMS_rc@GRID [A] 1556590 3502152 2035162
®P_t_rc@CRID W] -3L.71096 2429.555 2461266
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test — VD8.1

Before fault

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
i)

t_r.0 W]

P
&
L

L] A
i [=] 0:25.304200
® U1_tRMS_rc@GRID [V] 230.0444
# U2_tRMS_rc@GRID [V] 230.0839
 U3_tRMS_rc@GRID [V] 230,0423 230.0438 154103
@ 11_tRMS_rc@GRID [A] 1750196 1750980 T837e-3

12_tAMS_re@GRID [A4] 17.46216 1745484 26763

12_tRMS_re@GRID [A] 1767105 17.66325 780583
@P_t_rc@CRID [W] 12104.34 12105.01

Duration fault time

e

1.5

T

177

218264

FEES

T gy g |

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

s
!
;
{
:
|
!
2
!
!
|
{

Y

i [=] 0:35.306200 0:37.136200 1830000
® U1_tRMS_rc@GRID [V] 230.0045 114.9021 -115.1024
B U2_tRMS_rc@GRID [V] 2300964 207.0062 -23.09023
B U3_tAMS_rc@GRID [V] 230.0409 2069008 -23.14004
W 11_tRMS_rc@GRID [A] 17.48932 0331481 -16.55783

12_tAMS_rc@GRID [A] 17.4175 1612758 -15.60900

12_tRMS_re@GRID [A] 17.53950 1529608 -16.00989

@P_t_rc@CRID [W] 12061.70 1131034 -12073.01
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

T R —

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
i)

.0 [W]
§

sa5

RN

035.400 35450 2
LY A B AR

i [=] :35.306200 0:35.356200 0.050000

B UI_tRMS_rc@GRID [V] 230.0045 1113288 -118.6757

B U2_tRMS_rc@CRID [V] 2300964 2056567 2444171

B U3_tAMS_rc@GRID [V] 2300409 205.7363 - 3430450

W 11_tRMS_rc@GRID [A] 17.48932 0L90035T -16.58806
12_tAMS_rc@GRID [A] 17.4175 1601745 -15.82001
13_tRMS_rc@GRID [A] 17.53950 1523088 -16.01641

@ P_t_rc@CRID [W] 12061.70 -11.90502 -12073.60

0-60ms

T R —

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

13_tR...D[A]
i)

o [w]
0
/

&35 1 I
EEETN - ] 35350 B 23540 35450 (>
LY A B AR
i [=] 0:35.306200 0:35.336200 0.080000
B UI_tRMS_rc@GRID [V] 230.0045 1129740 -117.0305
B U2_tRMS_rc@CRID [V] 2300964 206.2211 -238TTE
B U3_tRMS_rc@GRID [V] 2300409 2065954 -23.74150
@ 11_tRMS_rc@GRID [A] 1748932 [DLBRAG4T -16.50978
12_tAMS_rc@GRID [A] 17.4175 1682809 -15.73805
13_tRMS_rc@GRID [A] 17.53950 LT64160 -15.77534
®P_t_rc@GRID (W] 1206170 9263855 -12052.41

L
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

B
38 - e
P 0 O I )
1807
612 -
-
St T T T T T T T e e
g e
o s -
E T AUy SRSV [y SV P V——
[ Y RPN RN R RR . - e ittt ptindsbyiotetotodepugntinpabtudote et
< ey o
. . | J
[ oF E - ) B:=x X385 CE > |
[m] A B Ak
B3 [s) (L37.136200 0:37.964200 0.528000
B UI1_tRMS_rc@GRID [V] 1148021 230.4361 1155340
B U2_tRMS_rc@GRID [V] 2070082 230.2207 23.21248
B U3_tAMS_rc@GRID [V] 208,9008 230.3687 2345785
@ 11_tRMS_rc@GRID [A] 0.831491 17.38397 1645248
12_tRMS_rc@GRID [A] 1612758 17.35102 1573827
13_tRMS_rc@GRID [A] 1529608 17.54335 1601375
@P_t_rc@CRID [W] -1L.31034 12036.73 12045.04
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VD8.2

Before fault

e
e

e

T
e
218674
T N

0
218404

1371

S

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

0 W]

NS

[T (4] w350 ©300 (& ] v0 00 [
LY A B AR

i [=] 0:22.70290 0:32.70350 :10.00100

B UI_tRMS_rc@GRID [V] 230.0504 30,0435 -6.897e-3

B U2_tRMS_rc@CRID [V] 2300248 230.0128 -0.012039

B U3_tRMS_rc@GRID [V] 229.95TT 29,9651 TA0Le-3

W 11_tRMS_rc@GRID [A] 3370441 3300277 0011836
12_tAMS_rc@GRID [A] 3503067 3538001 0035223
13_tRMS_rc@GRID [A] 3656364 3.652713 41523

®P_t_rc@GRID (W] 2409.223 2418.811 9568135

Duration fault time

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]
BB
§ %
o T
A

13_tR...D[A]
L]

.0 [W]

L

[T [+ ] [E] [T 0300 5 - | 17 [ ]

LY A B AR

i [=] 0:32.70390 0:34,53390 1.53000

® U1_tRMS_rc@GRID [V] 2300435 1150336 -115.0009

B U2_tRMS_rc@GRID [V] 2300128 2059930 -24.01979

B U3_tAMS_rc@GRID [V] 229.9651 2076480 -nuant

W 11_tRMS_rc@GRID [A] 33077 0340315 -LAS09G3
12_tRMS_re@GRID [A] 3536201 1704632 -1.833653
13_tRMS_rc@GRID [A] 3652713 1689690 -L963022

@ P_t_rc@CRID [W] 2418.811 -23.98400 22T
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

0-30ms

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

.0 [W]

&

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

1112289

05,6541

-21.75633

[ - |

-118.8146

2427104

-1.966119

0-60ms

218404

1B

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

a7

o S A S SR AR SUNY RS
=
R

.0 [W]

&

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

230.0435

239.9651

3538291

3.652713
2418811

0 TH

::32.78390
114.6646

206.0841

1.500798

1847311

-23.88107

-1.947493
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TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] @ 11_tR..D[A] @ U3_tR..0[V] @ UZ_tR..0[V] @ v1_t8..0 V]

@ Pt c.D[W] ® 3_tR..D[A]

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@GRID V]

11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

2302127

3473682

TNRD-TRF-113

Page 96 of 302

Version A/1




TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test — VD9.1

Before fault

o[Vv] @ ul_tR..D[V]
B
Y

15.16

W7

2_tR...D[A] @ 11_tR..D[A] @ U3_tR..0[v] ® W

13_tR...D[A]
£

D W]

Pt
]
[ K}

LY A B AR
i [=] 0:25.58970 10:35.58970 :10.00000
B UI_tRMS_rc@GRID [V] 230.1307 230.1290 -LG34e-3
B U2_tRMS_rc@GRID [V] 2301560 230.1673 12973
B U3_tAMS_rc@GRID [V] 2300627 30,0580 37233
W I1_tRMS_rc@GRID [A] 17.15480 17.1852T 0010471

12_tRMS_rc@GRID [A] 172774 1727549 -2.457-3

13_tRMS_rc@GRID [A] 17.44192 1745896 0017038
@ P_t_rc@CRID [W] 11933.55 11939.31 5758789

Duration fault time

T N

0.5
L S

BT < e e S

23054

Tt R S

mma

21m e e e e !

=

1538

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

.0 [W]

"
&
3

L] A B
i [=] 0:35.58970 0:38,31470 272500
B UI_tRMS_rc@GRID [V] 230.1290 1724543 -ST.ET4TL
B U2_tRMS_rc@GRID [V] 2301673 216.1720 -13,99532
B U3_tAMS_rc@GRID [V] 2300590 2161438 -13.815%3
W 11_tRMS_rc@GRID [A] 1716827 L3619 -15.61855

12_tRMS_rc@GRID [A] 1727548 LETS0T9 -15.60041

13_tRMS_rc@GRID [A] 17.45396 1701234 -15.75TT3
@ P_t_rc@CRID [W] 11939.31 1876100 -11920.55

TNRD-TRF-113 Page 97 of 302 Version A/1




TUVNORD

Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

0.5

7 I R

0-30ms

2305

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

(=) [ ] 35600

[&] 035650

-14.84101
-16.07384
-15.67756
-15.69284
-11969.36

0.5

0-60ms

2305

progo il

1538

uH

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

574z

® Pt c.n[W]

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@GRID V]

#U3_tAMS_rc@GRID V]

W 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

0:35.550

035,650

w3700 0357 [

-60.18469
1441518
-14.78048
-1S.TETTS
-15.57654

-11954.05
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

= .
L L i T M e B S A A b
8 o
[P S
E e
f Y PURRURAY RN RSN NIRRT DR R SSTL LTI R
R Toust
a P ..{f_.' AR saflaa
. L ki
0350 03800 [ 2] 03850 0300 (5] 0350 0:40.00 [T [ ]
[m] A B AR
B3 [s) 0:38.31370 0:39.15270 083000
B UI_tRMS_rc@GRID [V] 1724627 30,9162 58.45351
B U2_tRMS_rc@GRID [V] 216.1959 230.3651 1417325
B U3_tAMS_rc@GRID [V] 2161414 230.18%9 14.04287
@ 11_tRMS_rc@GRID [A] 1.350830 1704845 1568991
12_tRMS_rc@GRID [A] 1673166 17.21669 1554352
13_tRMS_rc@GRID [A] 1660010 17.55610 1588709
@P_t_rc@CRID [W] 1034557 11938.87 11927.92
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Project No.:

HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test —VD9.2

Before fault

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

135
ar
49
&
155
=
T am-
g 3w
a 210 -
B
E. Foron B
¢ s
Y R
>
LY A B AR
i [=] 0:25.16760 03517280 :10.00500
® U1_tRMS_rc@GRID [V] 230.0401 299942 0045868
B U2_tRMS_rc@GRID [V] 2300397 229.9842 -0,055511
B U3_tAMS_rc@GRID [V] 229.959 2299511 -T.980e-3
W 11_tRMS_rc@GRID [A] 3.395045 35839208 0143264
12_tAMS_re@GRID [A4] 3470422 3604042 0.134020
12_tRMS_re@GRID [A] 3532255 3694558 0062303
®P_t_rc@GCRID [W] 2398917 2471631 TE.T1367
Duration fault time
=
T e
R
A e
H R
=
T USRS R IS
& %
T T e S
L ]
=
S mrasf
& mom
o LY SRR St S S s S
L ]
.q.
T B
g 1B
-] LRE S EFERREN P EY TRV LY EXPREr
L ]
=
T
o | o At S |
=
=TS R N
PR
ot I O Ot S I b
B
T R TR, s o
¢ g i} 1
o SN SRS ISR ooy |
.
CEIN - ] 0300 030 % 030 [
LY A B AR
i [=] 0:35.17260 0:37.90350 273100
® U1_tRMS_rc@GRID [V] 29,9942 1724904 -57.54485
B U2_tRMS_rc@GRID [V] 229.5842 216.2635 13.72069
B U3_tAMS_rc@GRID [V] 2299511 216.1140 -13.83T14
@ 11_tRMS_rc@GRID [A] 3539208 1424718 -2114450
12_tAMS_re@GRID [A4] 3604402 1738422 -LBE6020
12_tRMS_re@GRID [A] 354558 1642903 -2051655
@ P_t_rc@CRID [W] 24T7.631 -31.706509 -2509.337
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

0-30ms

w00

23

bl

13

LR ES PP

E2

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]
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Recover time — Active power
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Recover time — Active power
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Test Report No.: RDPVP02041/26E/02

Recover time — Active power
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Test Report No.: RDPVP02041/26E/02

Test —VS1.1

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

£

a

I

E

[ L T LT
d  sar]

B

[+ ] 250 23100 =] w30 [ ]
LY A B AR
i [=] [:23.579500 0:33.579500 0:10.000000
® U1_tRMS_rc@GRID [V] 230.2306 2302284 -2.1350-3
B U2_tRMS_rc@GRID [V] 2302015 230.2012 “2441e-4
B U3_tRMS_rc@GRID [V] 230.1304 230.1342 18303
@ 11_tRMS_rc@GRID [A] 1732220 17.31516 -T.036e-3
12_tAMS_re@GRID [A4] 17.20883 1720077 194263
12_tRMS_re@GRID [A] 1752208 17.51451 752883
®P_t_rc@CRID [W] 11979.40 11976.73 -Z6TTT4
Duration fault time
E ' -
T Y I e ]
E' 5944
e e U
.
s 7
“. Y A S L U S FES U I
P e N
» . _
e ——
= e O S Y S
E' 86
5 Y S A Y Y U S Y AN SN
b _ — — = —
= -~
L e T T T T B T B ATE
o BT
o P I IR SR S ! I S
> _ _ _ _ _
=
T T e B e R
g me
N U S St AN S (S A SNU U I
=
B E e
g s
T s R
i3
| SP"1 ORI RURRRRRARGIIN i SRR VP UR R RRR RN NN URRARSARRRRREY SARRNR RN DU URRRRRIRRRRRUTRAR RAURR RN RTINS
4 smr]
b S N PP ad
' 33850 [+ ] 033500 w3350 034000 [ =] 234050 T30 o CETET - |
LY A B AR
iiE [s] 33679500 10:34,029500 0.150000
® U1_tRMS_rc@GRID [V] 2302284 2875502 57.33078
B U2_tRMS_rc@GRID [V] 2302012 2873885 5T.18735
B U3_tRMS_rc@GRID [V] 230.1343 2885285 58.09430
11_tRMS_rc@GRID [A] 17.31516 1361073 1595409
12_tAMS_re@GRID [A4] 1721077 L472792 1573708
12_tRMS_re@GRID [A] 1751451 1382201 16.13230
®P_t_rc@CRID [W] 197673 -14.62410 1199135

TNRD-TRF-113

Page 107 of 302

Version

A1




TUVNORD

Project No.: HZHZRDPVP02041/26E-02
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Test Report No.: RDPVP02041/26E/02
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Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power
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Recover time — Active power
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Recover time — Active power
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e | 1 S

® P_t_c.D[W] ® B_tR...D[A]
Y

[(m] A B 1
iiE [s] A LAES400 AZITOH00 0.852000
® U1_tRMS_rc@GRID [V] 275.9347 2302477 -45.69602
B U2_tRMS_rc@CRID [V] 2750406 230.0085 45031584
B U3_tAMS_rc@GRID [V] aTs.E84T 130.0758 -45.81915
 11_tRMS_rc@GRID [A] 1247057 1682915 15.58209
12_tAMS_rc@GRID [A] 1.380760 1694178 15.56102
12_tRMS_re@GRID [A] 1320011 17.14616 1582525
®P_t_rc@GCRID [W] -14.97456 11714.00 11728.97
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS2.1.2

Before fault

2536

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

=
a
g
E
.
L]
i [=] 0:24.5630 34,5850 10,0250
B UI_tRMS_rc@GRID [V] 230.0596 2302942 0234314
B U2_tRMS_rc@GRID [V] 2300775 230.2018 0124283
B U3_tRMS_rc@GRID [V] 2295733 29,9757 2A4T2e-3
W 11_tRMS_rc@GRID [A] 1508333 3467440 -0.037823
12_tRMS_rc@GRID [A] 3404013 3483329 0089317
13_tRMS_rc@GRID [A] 3502378 3474090 -0.028258
@ P_t_rc@CRID [W] 2389.497 2381191 -5.305908

Duration fault time

= <
T e —
T
Y e R
. _
=
5 s
T
BT A PR S
H N
E
T
g 2
R R PR S
.
g S T S PR S—
g i 1
B 'u
.
=
e e UL P B (O
& 2
e
=
S o
g 20
e Y SRR . S
E I
P el Y
N
T N DU e
a0 D 0300 03800 B = [
LY A ] AR
B3 [s) 0:34.5880 0:39.6380 5.0500
B U1_tRMS_rc@CRID [V] 230.2942 2756206 45.32642
B U2_tRMS_rc@GRID [V] 2302018 275.7963 4559654
B U3_tAMS_rc@GRID [V] 20,9757 2758827 4580657
W 11_tRMS_rc@GRID [A] 3467440 1300425 -1138015
12_tAMS_rc@GRID [A] 3.493320 1514015 -L979314
13_tAMS_rc@GRID [A] 3474000 1310426 -2.153664
@P_t_rc@CRID [W] 2351191 23.51688 -2357.674
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

0-30ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

s
myr
290 -
; a0+
E 2200
o 1M -
¥ o
o med- s BT
\\J/ \\_
0345% [ ] 034600 [ =] 34650 @34700 [
LY A B AR
i [=] 0:34.5880 34,6350 0.0500
B UI_tRMS_rc@GRID [V] 230.2942 2776393 47.34518
B U2_tRMS_rc@CRID [V] 2302018 2774503 47.24849
B U3_tRMS_rc@GRID [V] 229.9757 276.1178 46.14207
@ 11_tRMS_rc@GRID [A] 3467440 1240368 -1218052
12_tAMS_rc@GRID [A] 3.493320 1.385607 2107782
13_tRMS_rc@GRID [A] 3474090 1327210 -2.145850
®P_t_rc@GRID (W] 2381191 -13.09366 234265

0-60ms

2_tR..D[A] ® 11_tR..D[A] @ U3_tR..D[V] @ UZ_tR..D[V] ® U1_tR..D[V]

s
277
7o DU SRR U S = Y S S e e
=
L T RRERRRTI
g
T i
E: 17 - .\ e A
s \.,;X
0345% [ ] 034600 34650 D @34700 [
LY A B AR
i [=] 0:34.5880 0534.5650 0.0800
B UI_tRMS_rc@GRID [V] 230.2942 2768852 45.59105
B U2_tRMS_rc@CRID [V] 2302018 2766375 4543568
B U3_tRMS_rc@GRID [V] 229.9757 2Te.0TEL 46.10069
@ 11_tRMS_rc@GRID [A] 3467440 1401529 -1065911
12_tAMS_rc@GRID [A] 3.493320 1265607 220778
13_tRMS_rc@GRID [A] 3474090 1314319 -2158771
®P_t_rc@GRID (W] 2381191 10.00483 -23TLIEG
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report

No.: RDPVP02041/26E/02

Recover time — Active power

240 - . R | P —
P
P PSRRI GRSV (PR RSTRp .. YRR A N8 1 NN RN AR PRN AR | |

2_tR...D[A] @ 11_tR..D[A] @ U3_tR..0[V] @ UZ_tR..0[V] @ v1_t8..0 V]

£ 2100
LT
- . i
_— 3 t / 1
. | A% |
0325 [E T [+ ] 0TS 0000 [ ] [T [ > |
[w] A ] AR
B3 [s) 0:39.63T0 40,1290 4920
B UI_tRMS_rc@GRID [V] 275.9302 2298505 4507971
B U2_tRMS_rc@CRID [V] 2760267 29,3152 4671144
B U3_tAMS_rc@GRID [V] a7S.E902 95719 -46.31830
@ 11_tRMS_rc@GRID [A] 1.252656 3451711 2190055
12_tRMS_rc@GRID [A] 1.334395 3510332 2115437
12_tRAMS_rc@GRID [A] 1312880 3.439781 2.126901
@P_t_rc@CRID [W] -16.95975 23BLTR 2398.691
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VS2.2.1

Before fault

—
me
w5

55
M0
M

25754
e

1613

12394

W -~

12_tR...0[A] ® 11_tR..0[A] @ U3_tR...D[V] ® U2_tR..D[v] ® UL_tR...0 V]

1935+
1588 -

O_tR...0 [A]

t_r.0 [W]

il [=] 26,4078 0364078 2100000
® UI_tRMS_rc@GRID [V] 2301762 2301767 473004
B UZ_tRMS_rc@GRID [V] 230.1380 230.1356 2423
@ U3_tRMS_rc@GRID [V] 230,046 30,0506 608803
0 11_tRMS_re@GRID [A] 1723652 1723883 340823

12_tRMS_rc@GRID [A] 1736884 1735456 -0.004284

13_tRMS_rc@CRID [A] 1762699 1762617 1634
B P_t_rc@GRID (W) 1201558 12012.93 2657227

Duration fault time

s —
7Y PR (R P R S S RS NSRRI DRSSPSR SR
JE R S SR SRS R SR SRS NSNS ASSURPUSNS SUSSNUSUSSNNY SUNPRP
g maz

L] - —

=

19

: .

o .

L -

> e —

S s

JE R S T SRS R SR SRR NSNS RSSURSURSNS SUSSNUSERSNRY SUNPRP
S S RS RSN SR SR
.

=

I me

& 161

N 5 S S S SRS
.

=

S e

R T

) S ) S ! S AU NS SRS
=

T e e S T T T ST Tat] ESTats
T

ROV D E S SR I S S SNSRI NSNS SNSRI SRR
-

R T T EE e S S S NS SRS
ERTL e

U D ERRRS SRR I SO SR NSNS NSNUNUIT PURPRUUSPSIN SRR
.

[ A B AR
KA E 0364088 1:36,4588 1:00.0500
B U1_tRMS_rc@GRID [V] 230.1626 2645040 3434145
B UZ_tRMS_re@GRID [V] 2301158 264,677 34,5685
B U3_tRMS_rc@CRID V] 230.0520 2645411 3448912
©11_tRMS_rc@GRID [A] 17.31307 15.06402 -2.249045

12_tRMS_rc@GRID [A] 1738292 15.02795 -2.354968

13_tRMS_rc@GRID [A] 1761884 1516873 2450117
®P_t_rc@GRID W] 12033.87 11968.79 -E5.07617
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

® U3_tR...0[V] ® UZ_tR..0[V] ® Ul_tR...0 V]

.
E 5 58
g e2e-
o 350
§ 5,35
U S RURUS USRS RS URURUSUYUURURIS NUURURUSUUS! SRS UURUIUSRURS ) NURRNRIIIOEs s sty PSSt e et
a 12419
z 13265 et
e e T T e e e et
s e \"».,__ Tt
¢ 36425 T [ -] 36473 (=] 36,500 [ ]
LW A B HR
LHE 5] 1:35.4588 1:36.4908 0.0320
B U1_tRMS_rc@GRID V] 2645040 230.1437 -34.36031
B U2_tRMS_rc@GRID [V] 2646727 2280825 -36.58023
®U3_ERMS_rc@GRID [V] 2645411 2208802 -34.56091
11_tRMS_re@GRID [A] 15.06402 1647756 1413535
12_tRMS_re@GRID [A] 15.02735 16.89548 1867524
13_tRMS_re@GRID [A] 15.16873 1725824 2.083512
BP_t_rc@GRID W] 11968.79 1159253 -376.2508
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test—VS2.2.2

Before fault

2 U [
P e
263

S [
73
o

e
ELE
oy

Q_tR..D[A] ® 11_tR...D[A] ® U3_tR...0[V] @ U2_tR...D[V] ® UL_tR...D[V]

| ®P_tr.o[w]® O_th.o[a]

2200 [+] 1) [ =] [LT] 500 1000 [ >
L} A B HR

(H=el 0:24.80210 (£34.80210 01000000
@ UL_tRMS_re@GRID [V] 230.0680 230.0687 G094
S Uz_tRMS_rc@CRID V] 2301079 2301050 -2.89%3
8 U3_tRMS_rc@GRID [V] 2299718 229.9661 .T22e-3
W 11_tRMS_re@GRID [A] 3397397 3.396883 -5.140e-4

12_tRMS_rc@GRID [A] 3400418 3383728 0016589

13_tRMS_rc@GRID [A] 3512063 3513306 BBt
®P_t_rc@CRID [W] 2356587 2352618 -3.968506

Duration fault time

221 U R
i A ) N |
235 7

N ) N |
FU
230
N e N Y RPN SRR |

4761
mm

2_tR..0[A] ® 1_tR..D[A] ® U3_tA..0[V] ® UZ_tR..D[V] @ Ul_tR..0[V]

£ D [W] #® 13_tR..0 [A]
[:
3

L K

[m] A e L]
A 34,8020 1:34.85210 1:00,05000
®U1_tRMS_re@GRID [V] 230.0687 264.4084 3433971
S Uz_tRMS_rc@CRID V] 2301050 264.4TT0 3437192
8 U3_tRMS_rc@GRID [V] 229.9661 2644370 3447089
W 11_tRMS_re@GRID [A] 3.396883 3175158 0221604
12_tRMS_rc@GRID [A] 3.383728 3129023 0254705
13_tRMS_rc@GRID [A] 351330 3081756 -0.431570
®P_t_rc@CRID [W] 2352.618 2463.573 110.9541
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power
=
P~ N N SN R | NN S
FRT e
g 13 !
. S E—
s
e I I U S SN SN NN S
g
o o
. S ~
2 o R
é ame \]
o ars |
. | — .
T e | | - L - I P
m: L I - i F- - - N o = 3 4
d e I
L] | )
2 am
g 280
o 204
E Epve
5 1861
2 ves- B N N Y S AP S
2 e .-"f'\
:: F])?‘_'_‘ ety ool Nl el ] oSttt e _\__""lll""'/": ' s _‘—_‘.\__,4 A e e ] e ]
B M N T
¢ 134600 134700 34500 [ =] 13490 =) 1354 35200 35,300 [ ]
L] A B HiR
A 13485210 1:35.00610 015400
#U1_tRMS_rc@GRID V] 2644084 2283318 3607661
#U2_tRMS_rc@CRID [V] 2644710 22856724 -35.60460
#U3_tRMS_rc@GRID [V] 2644370 2087784 -35,66060
W 11_tRMS_re@GRID [A] 3175188 3460556 D.2B5367
12_tRMS_rc@GRID [A] 3129023 3796631 0667508
13_tRMS_rc@GRID [A] 3081756 3846373 0764617
®P_t_rc@CRID [W] 2483.573 2516433 5286035
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VS3.1

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

[w] A B AR

i [=] 0:25.44060

3544060 :10.00000
B UI_tRMS_rc@GRID [V] 230.2168 230.2207 3.967e-3
B U2_tRMS_rc@GRID [V] 2302456 230.24982 26093
B U3_tAMS_rc@GRID [V] 230.1450 2301459 83084
@ 11_tRMS_rc@GRID [A] 1728733 17.28704 ~2.856e-4
12_tRMS_rc@GRID [A] 17.21355 17.21025 -3.208-3
13_tRMS_rc@GRID [A] 17.53840 17.54050 L097e-3
@ P_t_rc@CRID [W] 1197748 11977.09 -0.385742
Duration fault time
= " \
Z my B N IS b e e
g s f A
/ \
[ - e ——ee-
P | — .
s — ———
2 mesd- 0
g s f-
8z S KPS % PO
. I ! — —
= I
Z am e T R
E' 138154 4
7 A
P S . S S _
T O il i e B i Y
ERrTe
e R A AN S S R S .. -
» S - —
=
T B T L T e Bt B
g a0
LT B B T T T B T S B n T e
=
T E e T e B
R
A P S AR S AU RS S
i3
T R SRR L Y 5 LTTTTYOTY SRR RN 15 R R R
d L=l
e ————
2 1med- = B o s T SRPEERRRRE e SN B
L e
@350 35300 w3540 35500 [ = S w3570 E - |
LY A B AR
i [=] 0:35.44060 0:35.59160 0.15100
B UI_tRMS_rc@GRID [V] 2302207 2864334 5821271
B U2_tRMS_rc@GRID [V] 2302482 2457974 1554919
B U3_tAMS_rc@GRID [V] 2301459 2453765 15.23058
W 11_tRMS_rc@GRID [A] 1728704 1568350 -15.71869
12_tRMS_rc@GRID [A] 1721025 1223152 -15.88710
13_tRMS_rc@GRID [A] 17.54050 1215578 -16.32482
@ P_t_rc@CRID [W] 11977.09 1591527 -11961.18
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

= /
P
N By T —————..
L]
E o . |
g R0
L]
5 /
g a5
L]
=
o me- *
o a0
= as- -
» e e e e -
= .
o e
g a0M
o s -
T s
L B T B e LT EEREES
g 206
| — IO BT e S R
4 mse] H\
. L .
035400 [ B O ouwm 035550 [ ]

LY A B AR
i [=] 0:35.44060 3549060 005000
B UI_tRMS_rc@GRID [V] 2302207 290.0833 5986258
B U2_tRMS_rc@GRID [V] 2302482 246.7085 1645034
B U3_tAMS_rc@GRID [V] 2301459 246.7507 1660474
W 11_tRMS_rc@GRID [A] 1728704 LAST6ES -15.62937

12_tRMS_rc@GRID [A] 1721025 1227307 1588295

13_tRMS_rc@GRID [A] 17.54050 1162280 -16.37822
@ P_t_rc@CRID [W] 11977.09 -5.693915 -11982.79

- e
T e A
T 1 #
L]
E o ’ 1
L S Sl EEE S e EEEErTe RS AR -]
g R0
B )
L]
E o
L B R EE e A LT
g a5
7 )
L]
= =
o me- R
FEE T
= as- --
» -~ -
= .
o e
g a0M
PP O KON SRR SRR, RN (RN
I
g 206
P RN SRS S RN (RN
| — P B e S
4 mse] H\
o e -- s B ) R
. L .
035400 [ B 35500 & ] 035550 [ ]

LY A B AR
i [=] 0:35.44060 10:35.52060 08000
B UI_tRMS_rc@GRID [V] 2302207 2893463 5912555
B U2_tRMS_rc@GRID [V] 2302482 2463847 16.13652
B U3_tAMS_rc@GRID [V] 2301459 2465385 1638962
W 11_tRMS_rc@GRID [A] 1728704 1361362 -15.92565

12_tRMS_rc@GRID [A] 1721025 1169838 -16.04042

13_tRMS_rc@GRID [A] 17.54050 1228070 -16.31243
@ P_t_rc@CRID [W] 11977.09 LTT5967 -11975.32
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

STY S S
58 4 |

2_tR..D[A] ® 1_tR...D[A] @ U3_tR..0[V] & UZ_tR..D[V] @ U1_tR..D[V]

9.0+ y
P S { .
7 e A e O
.07
PP S
=
Y (UL RRUURVRRRRURLRRIIINN-J 1 TN RPN FUNSRRTTTIR o AeN R F SRR RIS RUURRRRIS SO
g 508
P P S S NN S o R R
B L,] —
I L LT LT P! NIRRT | T4 FOTP RPPRRRRRPRRRURRR RR. T e e PP EOTPPTOLT
25 L 1
! ) e -
. i v’ |
0300 [ETI - | 03600 [E1 - ] 0300 (T > |
[m] A 8 AR
B3 [s) 0:35.59060 0:36.56160 097100
B UI_tRMS_rc@GRID [V] 2586593 230.0438 -58.54550
B U2_tRMS_rc@CRID [V] 2451972 2302607 1553643
B U3_tAMS_rc@GRID [V] 2454384 230.2657 -16.16862
W 11_tRMS_rc@GRID [A] 1.453090 17.09089 15.63750
12_tRMS_re@GRID [A] 1224761 17.03735 15.81259
13_tRMS_re@CRID [A] 1156990 17.22690 16.06991
@P_t_rc@CRID [W] -6.215011 11818.25 1182447
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test —VS3.2

Before fault

—

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

"
—

0260

[m]

[HETE

® U1_tRMS_rc@GRID [V]

# U2_tRMS_rc@GRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

280

(4] [F

o ©320 a0 T30

Duration fault time

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

.

[m]

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

W I1_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

A B
:38.556200 0:38.706200
230.0587 89,1916
230.0645 2464775
2299689 286.7361
3515802 1419608
3425784 1.255087
3.505836 1163332
2397.005 10.40237
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

P Y SR I S U B
=8
23826 v

1509

ETI e

20471

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

FE LY DR
1886

B_tR...D [A]

® Pt c.n[W]
8

[m]

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

230.0587 90,4269
230.0645 2470067
2299689 2472098

3.505836 1170320
2397.005 -10.60218

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

® Pt c.n[W]
8

[m]

[HETE

B U1_tRMS_rc@CRID [V]

B U2_tRMS_rc@CRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

2299689 2469041

3425784 1.140263

1693517
2119829
-2285521

-2388.708
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TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

® P_t_c.D[W] ® B_tR...D[A]

[w] A B
iiE [s] E38.705200 0:39,524200
B UI_tRMS_rc@GRID [V] 2591960 29,5450
B U2_tRMS_rc@GRID [V] 2454555 1298841
B U3_tRMS_rc@GRID [V] 245,485 2299701
 11_tRMS_rc@GRID [A] 1443627 3453041
12_tAMS_rc@GRID [A] 1238004 3545034
13_tAMS_rc@GRID [A] 1161005 3504427
@P_t_rc@CRID [W] -6.595303 2406.875

2413.571
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VS4.1.1

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

-

I O 0 S A el
[T [+ 0 w300 [ B S [ ]
LY A B AR
i [=] 0:24.63730 3463730 :10.00000
B UI_tRMS_rc@GRID [V] 2302156 230219 431863
B U2_tRMS_rc@GRID [V] 2301918 230.1915 213664
B U3_tAMS_rc@GRID [V] 230.1259 230.1249 -1.022e-3
@ 11_tRMS_rc@GRID [A] 1734852 17.34116 ~8.360=-3
12_tRMS_rc@GRID [A] 17.20375 1718455 -0.015187
13_tRMS_rc@GRID [A] 17.40208 1748036 0011724
@ P_t_rc@CRID [W] 11977.31 11968.37 -5.936523

Duration fault time

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

=
a
8
E
: - - +
w3800 [+ ] 3600 w3800 B caw [ |
LY A B AR
i [=] 0:34.63730 0:39.68730 5.05000
B UI_tRMS_rc@GRID [V] 2302199 2644303 3421039
B U2_tRMS_rc@CRID [V] 2301916 39,2272 5.035614
B U3_tAMS_rc@GRID [V] 230.1348 .07 B965TES
@ 11_tRMS_rc@CRID [A] 17.34116 1222192 -16.11897
12_tRMS_rc@GRID [A] 17.16455 1234622 -15.84003
12_tRAMS_rc@GRID [A] 17.45036 1154939 -16.32542
@ P_t_rc@CRID [W] 11968.37 -14.07402 -11982.44
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

i3
[ R
o= \\“.
L2 (il ettt Sttt ettt ~teiciek iieituluiutetuleleistoiel uitutuiitststeieisiols Seilulelsistiuiii et
. | 1 1
34625 [+] 034,650 34675 [=] 034700 oMTS
L] A B
i [=] 0:34.63730 :34.58730
B UI_tRMS_rc@GRID [V] 2302199 266.0895
B U2_tRMS_rc@GRID [V] 2301916 39,5750
B U3_tAMS_rc@GRID [V] 230.1348 2396584
W I1_tRMS_rc@GRID [A] 17.34116 1203112
12_tRMS_rc@GRID [A] 17.16455 1231699
13_tRMS_rc@GRID [A] 17.46036 1158374
@ P_t_rc@CRID [W] 11968.37 -13.37418

03T

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

[ [+]

[m]

B3 [s)

B UI_tRMS_rc@GRID [V]

B U2_tRMS_rc@GRID [V]

B U3_tRMS_rc@GRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

@ P_t_rc@CRID [W]

5 T
¥

4 smr] i

- ™
.

1734115
17.18455
17.48036
11968.37

10.98191

35.03046
9194778

-15.98114
-16.09090

-11957.39

03T
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Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

898 -
433 - -
O U ISR I S SR S
.
.08 -
JC -
e T LT e BT e ! [ B PR
g s
PN D SN PR = oul SN S
i3 e
B ol L B S e e B o REEEEEERe
] -
a r ¥4 (N RSN (R . /f\,(/
. A% I | | J
2800 [T [+] [T [T - ] [T o] ©4200 (> ]
[m] A ] Ak
i [=] 0:39.68730 10:40,58080 0.89300
B UI_tRMS_rc@GRID [V] 2644303 230,259 -34.17049
B U2_tRMS_rc@GRID [V] mun 230.1562 ~5.0639000
B U3_tAMS_rc@GRID [V] 23|.0817 30,1723 -8.919434
@ 11_tRMS_rc@GRID [A] 1221192 17.26064 1603845
12_tRMS_rc@GRID [A] 1234622 17.20666 15.97204
13_tRMS_rc@GRID [A] 1154939 1735845 1620351
®P_t_rc@CRID [W] 1407432 11926.79 11940.85
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Test—VS4.1.2

Before fault

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

1251 e —— | .

B_tR...D [A]

L

[m]

[HETE

® U1_tRMS_rc@GRID [V]

# U2_tRMS_rc@GRID [V]

B U3_tRMS_rc@CRID [V]

@ 11_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_re@GRID [A]

®P_t_rc@GRID [W]

230.0367 30,0594

2299655 285700

3.362354 3415653

237TL764 334215

Duration fault time

2511

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]

L

L =160

B U1_tRMS_rc@GRID V]

B U2_tRMS_rc@CRID [V]

#U3_tAMS_rc@GRID V]

W I1_tRMS_rc@GRID [A]
12_tRMS_re@GRID [A]
12_tRMS_rc@GRID [A]

®P_t_rc@GRID W]

2300594 64,4055
239.5700 2351081
3511509 1302092
3415653 1217756

2394215 -8,329368

8.138052

-2.197897

-2403.544
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

e I B B B BT e BT
2mr
B I s B S B s
=
I L L ST RPPPPPRERSS FEEE | - S SRR .
g 27 1
L T R e B R A B L BT
T aredes 1,\\//"—\\.\ _________________
P S S
. L !
[FE [T 03870 2] 03878 038,800 E D3ES 038,85 (>
LY A ] AR
B3 [s) 0:38.7580 0:38.5080 0.0500
® U1_tRMS_rc@GRID [V] 2300594 2665608 3650133
B U2_tRMS_rc@GRID [V] 230.0657 39,7939 5.728241
B U3_tRMS_rc@GRID [V] 229.5700 2398826 S.912643
W 11_tRMS_rc@GRID [A] 3511509 13115682 1199926
12_tRMS_rc@GRID [A] 3415653 1223541 2182112
12_tRMS_re@CRID [A] 3506075 L127422 ~2.380653
®P_t_rc@CRID W] 2394215 6141994 -2400.357

Q_tR...D[A] ® I1_tR..D[A] @ U3_tR...0[v] ® Uz_tR...0[V] ® Ul_tR...0[V]

B_tR...D [A]
3

N e //H\\ _________________________
PO PSR,
¢ ' w30 e T E T - | BT 038800 v =] 03885 (>
LY A ] AR
B[] 0:38.7580 0388360 0.0800
B U1_tRMS_rc@CRID [V] 230,054 2661275 36.06807
B U2_tRMS_rc@CRID [V] 2300657 2396736 5.607910
B U3_tRMS_rc@GRID [V] 229.5700 23T164 S.T45M5
@ 11_tRMS_rc@GRID [A] 3511509 1279642 -1231866
12_tRMS._re@GRID [A] 3415653 L10sa11 2309842
13_tAMS_rc@GRID [A] 3508075 1198108 -2.300967
@P_t_rc@CRID [W] 2394.215 2812747 -2390.402
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Project No.: HZHZRDPVP02041/26E-02

Test Report

Test Report No.: RDPVP02041/26E/02

Recover time — Active power

2_tR...D[A] ® 11_tR..D[A] @ U3_tR..0[V] ® UZ_tR...0[V] ® UL_tR..0[V]

o I e e I O S
2080+ i
B s -1
P O O e O I U SN
19447
1163~
Y. Y PR PPN R NARRARY R RSN i N SRR NSRRI SRR RN -
E 1m0y
o 1T e
E el o e~
F -
- —— —
o s [ s B
. L 4 i J
04350 [FEECI - | D400 04425 [=] [T 04475 [ > ]
[w] A B AR
iiE [s] 43,5080 44,3840 05760
B U1_tRMS_rc@CRID [V] 2644055 295218 -34.63368
B U2_tRMS_rc@CRID [V] 239.1463 229.7637 -5.362559
B U3_tAMS_rc@GRID [V] 239,1081 29,7885 -5.319508
W 11_tRMS_rc@GRID [A] 1.302092 3486127 2184035
12_tAMS_rc@GRID [A] 1217756 3.528259 2310502
12_tAMS_rc@GRID [A] 1124693 3479999 2355306
@P_t_rc@CRID [W] -9.329368 24040065 2413335
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —VS4.2.1

Before fault

PrePI P
e e e

e -
2338 e

12_tR...0[A] ® 11_tR..D[A] ® U3_tR..0[V] ® UZ_tA..0[v] ® U1_tR...0[V]

13_tR...0[A]

1 ®P_tr.D[w]

LW A B HE
Rl [s] 0:25.4552 354552 6:10.0000
B UI_tRMS_rc@GRID [V] 2301519 230.1877 5.7582-3
B U2_tRMS_rc@GRID [V] 2301642 2301620 -2.228e-3
B U3_tAMS_rc@GRID [V] 230.0617 230.0584 -3.281e-3
W 11_tRMS_re@GRID (4] 1720761 17.24310 0.035488

12_tRMS_rc@GRID [A) 1734637 1736610 0.019724

13_tRMS_rc@GRID [A] 1764526 1754266 -2E04e-3
@ P_t_rc@CRID [W] 12009.07 12000.36 1079004

Duration fault time

[ 17 PRSP T
T e B LT T R T B T LTI R T
5 mams
.
E
E ey
g mw»
.
= — - -
&m0
o mae
.
=,
R . T B R T T DR, s
LR TE
e A R
.
= 3
S mem
& 1660
=
T L Lt S e e e S TRl MO IEatt
g T
E
E. 12265
JEATP**'S PR AR S S A P [ R SR WP Y
L b . . . . 4
[ [ ] 045 100 115 130 [ & ] 145 [ >

L] A B HE
(H=el 35,4852 1:35.5082 1:00.0500
@ UL_tRMS_re@GRID [V] 230.1077 264.4560 3425832
S UZ_tRMS_rc@GRID V] 2301620 2393275 9165451
8 U3_tRMS_rc@GRID [V] 230,084 239.2480 2.188545
W 11_tRMS_re@GRID [A] 17.24310 1521124 -2.031851

12_tRMS_rc@GRID [A] 17.36610 16.78577 0580328

13_tRMS_rc@GRID [A] 1764266 1689209 -0.T50566
®P_t_rc@CRID [W] 1202036 12075.95 55.08789
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

12_tR...D[A] ® 11_tR...D[A] ® U3_tH...0[V] @ UZ_tR..0[v] ® U1_tR...0[V]

13_tR...0[A]

.0 [W)

35.800 [ ]

LHE 5] 1:35.5052 1:35.5832 0.0780
B U1_tRMS_rc@GRID [V] 2644560 289712 -35.4TETS
B U2_tRMS_rc@GRID [V] 239.375 2963T0 -BES0445
®U3_ERMS_rc@GRID [V] 2392480 2206075 -9,640442
11_tRMS_re@GRID [A] 1521124 1745204 2200785

12_tRMS_re@GRID [A] 16.785T7 1727328 0.487511

13_tRMS_re@GRID [A] 1689209 17.50349 0611385
®P_t_rc@CRID W] 1207595 1157698 -98.96875
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test —V4.2.2

Before fault

[
i

oS U R PR SR
267

£ o
EETR D
N

£ e
3455
mas

Q_tR..D[A] ® 11_tR...D[A] ® U3_tR...0[V] @ U2_tR...D[V] ® UL_tR...D[V]

B_tR...0[A]

ey S M PR SRR

| ®P_tr.o[w]

L] A B HE
(H=el 0:24.13800 (3413800 01000000
@ UL_tRMS_re@GRID [V] 2299643 2209648 T620e5
S Uz_tRMS_rc@CRID V] 2301112 2301088 -241le3
8 U3_tRMS_rc@GRID [V] 229.9657 229,968 -1.485e-3
W 11_tRMS_re@GRID [A] 3509218 3516334 TA16e-3

12_tRMS_rc@GRID [A] 3.375375 3382642 7.26Te-3

13_tRMS_rc@GRID [A] 3438453 3432873 -5.57%-3
®P_t_rc@CRID [W] 2350.928 2361870 1342406

Duration fault time

S [ B e e
W

T -
PR SR

237,53+

FT - EEE

12_tR..0[A] @ 11_tR..D[A] ® U3_tR...D[V] ® UZ_tR..D[V] ® U1_tR..D[V]

B_tR...0 [A]

t e W]

.

&30 [ =] (27 1 118 3 2] 143 [ ]

(=] A B 1]
Rl [s] 03413500 1:34.18500 1:00.05000
B U1_tRMS_rc@GRID [V] 229.9648 2645136 34.54878
 U2_tRM5_rc@GRID V] 230.1088 2391795 2.070709
B U3_tAMS_rc@GRID [V] 220.9682 2391516 9183334
W 11_tRMS_re@GRID (4] 3516334 3.053350 -[.462983

12_tRMS_rc@GRID [A) 3382682 3475335 0.092693

13_tRMS_rc@GRID [A] 3432873 3452089 0050115
@ P_t_rc@CRID [W] 236L.ETO 2450734 BE.B63TT
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Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Recover time — Active power

=
q
8
.
=
L
=
.
.:. 37,55 |
LTSN RN TR R R IR RN | N RN RN RN IR AR RN R R R —
B % S I
L] . I
= T
=
2 e i
& am 2y 1
i e L St N A B = 1= e =
.
=
L
T T W P - N
S s '
1 |
T e i s o
T
E )
s
I o et e R i eEE e e i e e B et e LR PR BRI
P _ N g
o 691 {4 ]
.
134 000 134100 [ - EETE 134300 [=] 134400 134300 [ ]
LW A B HE
Rl [s] 1:34.16300 1:34.35200 0.16400
B UI_tRMS_rc@GRID [V] 264.5136 228.4085 ~36.10509
B U2_tRMS_rc@GRID [V] 230.1795 206354 5544058
B U3_tAMS_rc@CRID [V] 2391516 207208 -8.4307T1
@ 11_tRMS_re@GRID [A] 3.053350 2601341 0547901
12_tRMS_rc@GRID [A] 3475335 3522352 .04TOLT
13_tRMS_rc@GRID [A] 3482969 3480901 -2.088e-3
@P_t_rc@CRID [W] 2450.734 2416.847 -33.88672
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

54 Active response to frequency deviation

Minimal requirement for active power delivery at under-frequency

Graph of frequency a) to b) to c) to d) to e):

14000 50.5
12000 ——m 50
10000 49:5
8000 49
= 485 T
& 6000 o
I -
4000 475
2000 o e Y
0 46.5
0 500 1000 1500
T(s)
——P_t@POWER/O[W] ——F fund@POWER/O[Hz]
Switch to:
5-min mean value (each) | a)49.50 [Hz] | b)49.00 [Hz] | c)48.00 [Hz] | d)47.60[Hz] | e)47.10 [Hz]
Frequency [Hz]: 49.50 49.00 48.00 47.60 47.10
Active power [W]: 11812.90 11816.99 11815.95 11816.04 11816.28
AP/Pwm [%] per 1 Hz: - 0.07 0.02 0.01 0.01
Test:

Test method refer clause A.7.3.2 of G99/1-6.

Operating points a) to d) must be kept for at least 5 minutes.
Operating points e) must be kept for at least 5 minutes.

The test must be carried out at 100% Pn.

With a programmable AC source, the PGU is operated at 100% Pn and 49.50 £ 0.01 Hz, Since then the
frequency has changed to 49.00Hz, 48.00Hz, 47.60Hz, 47.10Hz, A 5-min mean value is recorded both
before and after the frequency change.
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Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Assessment criterion:

The test is passed when the micro-generator

The frequency should then be set to 49.5 Hz for 5 minutes. The output should remain at 100% of
registered Capacity.

The frequency should then be set to 49.0 Hz and once the output has stabilised, held at this frequency
for 5 minutes. The Active Power output must not be below 99% of registered Capacity.

The frequency should then be set to 48.0 Hz and once the output has stabilised, held at this frequency
for 5 minutes. The Active Power output must not be below 97% of registered Capacity.

The frequency should then be set to 47.6 Hz and once the output has stabilised, held at this frequency
for 5 minutes. The Active Power output must not be below 96.2% of registered Capacity.

The frequency should then be set to 47.1 Hz and held at this frequency for 20s. The Active Power
output must not be below 95.0% of registered Capacity and the Synchronous Power Generating
Module must not trip in less than the 20s

A
Frequency [Hz]
47,5 48 48,5 49 49,5 20
5% &
o
<
@
10% %
T
E
15% g
®
4]
=
20%
—— Requirement

— — Most stringent

Maximum allowable power reduction in case of under-frequency
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Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
5.4.3.2 Power response to over-frequency -
(For system with energy storage)
Test:
a) b) c) e) d) f) g9) h) i)

1-min mean value [Hz]: | 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
+0.01 | +0.01 | #0.01 | +0.01 | +0.01 | £0.01 | +0.01 | #0.01 | +0.01

1. Measurement a) to i): Active power output =100% PEemax
s=5% (40% Pret / Hz), threshold frequency for start/return: 50.2Hz, Prer= Pemax

Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: 12000 | 12000 | 9120 6240 3360 6240 9120 | 12000 | 12000
Peso [W]: 11964 | 11963 | 9146 6239 3358 6210 9074 | 11993 | 11958
APes0/PEmax [%]: -0.30 -0.31 0.22 -0.01 -0.02 -0.25 -0.38 | -0.06 -0.35
Dead time(<2s) - - 0.2 0.4 0.2 0.2 0.4 - -

Step response - - 0.4 0.8 0.6 0.4 0.8 - -

time(<30s)

Setting time(s) - - 0.4 0.8 0.6 0.4 0.8 - -
Limit AP/P1min: £ 10 % of Pn

Test:

a) b) c) e) d) f) 9) h) i)
1-min mean value [Hz]: | 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
+0.01 | £0.01 | +0.01 | £0.01 | #0.01 | #0.01 | +0.01 | +0.01 | 0.01

2. Measurement a) to i): Active power output 50% Pemax after freezing = 100% PEemax
$=5%(40% Pret / Hz), threshold frequency for start/return: 50.2Hz, Prer= Pemax

Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: 6000 6000 3120 240 -2640 240 3120 | 12000 | 12000
Peso [W]: 5914 5914 3078 163 -2723 136 3009 | 11833 | 11872
APes0/PEmax [%]: -0.72 -0.72 -0.35 -0.64 -0.70 -0.86 -0.92 -1.39 -1.07
Dead time(<2s) - - 0.2 0.4 0.4 0.4 0.2 - -
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Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
t?:ﬁ:é%%i?“se ; ; 04 | 08 | 06 | 06 | 06 : i
Setting time(s) - - 0.4 0.8 0.6 0.6 0.6 - -
Limit AP/P1min: £+ 10 % of Pn
Test:
a) b) c) e) d) f) 9) h) i)

1-min mean value [Hz]: | 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00

+0.01 | +0.01 | +0.01 | #0.01 | £0.01 | +0.01 | +0.01 | +0.01 | %0.01
3. Measurement a) to i): Active power output ~50% Pemax
$=5%(40% Pret / Hz), threshold frequency for start/return: 50.2Hz, Prer= Pemax
Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: -6000 | -6000 | -8880 |-11760 | -12000 | -11760 | -8880 | -6000 | -6000
Peso [W]: -6099 | -6100 | -8982 |-11960 | -12307 | -11980 | -9012 | -6108 | -6100
APgso/ Pemax [%]: -0.83 | -083 | 085 | -166 | -256 | -1.83 | -1.10 | -0.90 | -0.83
Dead time(<2s) - - 0.2 04 0.2 0.2 04 - -
Step response ; - 04 | 06 | 04 | 04 | 06 . .
time(<30s)
Setting time(s) - - 0.4 0.6 04 0.4 0.6 - -
Limit AP/P1min: £ 10 % of Pn
Test:

a) b) c) e) d) f) 9) h) i)

1-min mean value [Hz]: | 50.00 | 50.25 | 51.00 | 51.50 | 52.00 | 51.50 | 51.00 | 50.40 | 50.00

+0.01 | +0.01 | +0.01 | +0.01 | £0.01 | +0.01 | +0.01 | +0.01 | %0.01
4. Measurement a) to i): Active power output 60% Pemax
$=2%(100% Pret / Hz), threshold frequency for start/return: 50.5Hz, Pref= Pemax, hold 1s
Frequency [Hz]: 50.00 | 50.25 | 51.00 | 51.50 | 52.00 | 51.50 | 51.00 | 50.40 | 50.00
Pwm [W]: 7200 | 7200 1200 | -4800 | -10800 | -10800 | -10800 | 7200 | 7200
Peso [W]: 7120 | 7120 1072 | -4954 | -11251 | -11306 | -11304 | 7134 | 7120
AP 60/ Pemax [%]: -0.66 -0.67 -1.06 -1.28 -3.76 -4.22 -4.20 -0.55 -0.66
Dead time(<2s) - - 0.4 04 0.6 - - - -
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tsiffg(;%zc)’”se ; - 06 | 06 | 10 ] - - y
Setting time(s) - - 0.6 0.6 1.0 - - - -
Limit AP/P1min: 1+ 10 % of Pn
Test:

a) b) c) e) d) f) 9) h) i)
1-min mean value [Hz]: | 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
+0.01 | +0.01 | +0.01 | £0.01 | +0.01 | +0.01 | £0.01 | +0.01 | +0.01

5. Measurement a) to i): Active power output 40% Pemax
$=12%(16.67% Pret / Hz), threshold frequency for start: 50.2Hz, for return: 50.05Hz, Pret= Pemax, hold 600s

Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pu [W]: 4800 | 4800 | 3600 | 2400 | 1200 | 1200 | 1200 | 1200 | 4800
Peso [W]: 4708 | 4708 | 3506 | 2297 | 1095 | 1078 | 1078 | 1078 | 4810
AP g60/Pemax [%]: 076 | -0.76 | -079 | -0.86 | -087 | -1.02 | -1.02 | -1.02 | 0.08
Dead time(<2s) - - 1.8 16 16 - - - -

Step response ) ) 20 20 20 ) ) i i

time(<30s)
Setting time(s) - - 20 20 20 - - - -
Limit AP/P1min: £ 10 % of Pn
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Graph of Measurement 1.: Active power output 100% Pemax
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Graph of Measurement 2.: Active power output 50% Pgmax
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Graph of Measurement 3.: Active power output -50% PEmax
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Graph of Measurement 4.: Active power output 60% Pgmax
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Graph of Measurement 5.: Active power output 40% Pemax
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Figure 16 — Electrical energy storage systems (P, = P,,,) without configured deactivation threshold,

satting (a), example

Setting (b) for ESS
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Figure 17 — Electrical energy storage systems (P = P,.,) with figured d threshold
setting (b), example
Setting (c) for ESS
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Figure 18 — Electrical energy storage systems (P, = P, .. ) with configured deactivation threshold,
setting (c), example
NOTE 3 P sy in charging condition can be lower than P, in discharging condition
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5.4.3.3 Power response to under-frequency
(For system with energy storage) P
Test a:
a) b) c) e) d) f) 9) h) i)

1-min mean value [Hz]: | 50.00 | 49.90 | 49.00 | 47.30 | 46.05 | 47.30 | 49.00 | 49.90 | 50.00
+0.01 | #0.01 | +0.01 | +0.01 | #0.01 | +0.01 | +0.01 | +£0.01 | +0.01

1. Measurement a) to i): Active power output =-50% PEemax
$=5% (40% Pref/ Hz), threshold frequency for start/return: 49.8Hz, Prer=Pemax

Frequency [Hz]: 50.00 | 49.90 | 49.00 | 47.30 | 46.05 | 47.30 | 49.00 | 49.90 | 50.00
Pwm [W]: -6000 | -6000 | -2160 | 6000 | 12000 | 6000 | -2160 | -6000 | -6000
Peso [W]: -6101 | -6101 | -2225 | 5982 | 11818 | 6106 | -2134 | -6091 | -6099
APEeso/ Pemax [%]: -0.84 | -0.84 | -054 | -0.15 -1.51 0.88 0.21 -0.76 -0.83
Dead time(<2s) - - 0.2 0.4 0.4 0.4 0.2 0.2 -

Step response ) ) 06 06 0.8 0.6 0.4 0.4 -

time(<30s)

Setting time(s) - - 0.6 0.6 0.8 0.6 0.4 0.4 -
Limit AP/P1min: £ 10 % of Pn

Test b:

a) b) c) e) d) f) 9) h) i)
1-min mean value [Hz]: | 50.00 | 49.75 | 49.25 | 48.75 | 46.00 | 48.75 | 49.25 | 49.75 | 50.00
+0.01 | £0.01 | +0.01 | +0.01 | #0.01 | +0.01 | +0.01 | £0.01 | %0.01

2. Measurement a) to i): Active power output =0% Pemax
s=2% (100% Pret/ Hz), threshold frequency for start/return: 49.5Hz, Pret=Pemax

Frequency [Hz]: 50.00 | 49.75 | 49.25 | 48.75 | 46.00 | 48.75 | 49.25 | 49.75 | 50.00
Pwm [W]: 0 0 3000 9000 | 12000 | 9000 3000 0 0
Peso [W]: -116 -116 2886 8842 | 11866 | 8981 2977 -112 -115
APEeso/ Pemax [%]: -096 | -096 | 095 | -1.32 -1.12 -0.16 | -0.19 | -0.93 -0.96
Dead time(<2s) - - 0.2 0.6 0.2 0.4 0.2 0.2 -
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Step response - - 04 | 10 | 04 | 06 | 04 | 04 -
time(<30s)
Setting time(s) - - 0.4 1.0 0.4 0.6 0.4 0.4 -
Limit AP/P1min: £+ 10 % of Pn
Test c:
a) b) c) e) d) f) 9) h) i)

1-min mean value [Hz]: | 50.00 | 49.90 | 49.20 | 47.40 | 46.00 | 47.40 | 49.20 | 49.90 | 50.00

+0.01 | #0.01 | +0.01 | #0.01 | +0.01 | £0.01 | +0.01 | +0.01 | %0.01
3. Measurement a) to i): Active power output =50% Pemax
s=12% (16.67% Prer/ Hz), threshold frequency for start/return: 49.8Hz, Prei=Pemax
Frequency [Hz]: 50.00 | 49.90 | 49.20 | 47.40 | 46.00 | 47.40 | 49.20 | 49.90 | 50.00
Pwm [W]: 6000 6000 7200 | 10800 | 12000 | 10800 | 7200 6000 6000
Peso [W]: 5914 5914 7097 | 10636 | 11885 | 10697 | 7149 5915 5913
AP g60/PEmax [%): -0.71 -0.72 | -0.86 | -1.37 | 096 | -0.86 | -042 | -0.70 | -0.73
Dead time(s2s) - - 1.6 1.6 1.8 1.8 1.6 1.6 -
Step response - - 18 | 20 | 20 | 20 | 20 | 20 -
time(<30s)
Setting time(s) - - 1.8 2.0 2.0 2.0 2.0 2.0 -
Limit AP/P1min: £ 10 % of Pn
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Graph of Measurement 1.: Active power output -50% Pemax

15000 50.5
| T S o -, 50
10000 = 49.5
N | ___ 49
5000 [ e ——— 485 _
=3 18 T
= 0 475 =
0 100 —200  |300 [ 408——500 600 70047
5000 mmmmmem=ed L b e 465
------------------- 46
~10000 455
T(s)
P t@POWER/O[W]  ===m=- Limit+
----- Limit F_fund@POWER/O [Hz]

Graph of Measurement 2.: Active power output 0% Pgmax
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Graph of Measurement 3.: Active power output 50% Pemax
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Notes:

Setting (a) for ESS

P/Ppax [%]
Ps
B o 100%
TN
g,
. T '{’a
' T
11 (48,05) ] T~ P, (0%)
= : —
£,(46) (#7.3) %, . ‘4!2 i3 £,(50) f(H2)
Py,
Nedon
P, Py

Figure 22 — default values, example for interval frequency 46 — 50 Hz, setting (a)

Setting (b) for ESS

PIPyuax [%]
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N, f— T W— — S| i i S e ke | IO
: \.P4
: \
i RN
: E E \ E’E Py
f, (46) f, i fu £ [(50) f(Hz)

Figure 23 — Pref = Pmax, s = 2 %, fth = 49,5Hz, example for interval frequency 46 — 50 Hz,
setting (b)

Setting (c) for ESS
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Figure 24 — Pref = Pmax, s = 12 %, fth = 49,8Hz, example for interval frequency 46 — 50 Hz,
setting (c)
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5.5.1 Power capabilities assessment - voltage support by reactive power

5.5.1.3 Verification procedure to determine the power capability (active, reactive,
apparent) at nominal voltage

Q = 0 reactive power

i i Reactive power
Ratlnfc(;)/(’[iower ActlanV\ﬂower [Var;’ PO\[/gz)rs f?PTtor Vo[I;t/aige AQ < 2%Smax
10% 1204.05 4.42 0.9995 229.96 0.04
20% 2403.22 34.40 0.9999 229.97 0.29
30% 3599.21 41.82 0.9999 229.98 0.35
40% 4794.54 48.20 0.9999 229.98 0.40
50% 5987.56 53.39 0.9999 229.98 0.44
60% 7172.29 61.17 0.9999 229.99 0.51
70% 8363.37 66.28 0.9999 230.00 0.55
80% 9551.06 71.75 0.9999 230.00 0.60
90% 10739.32 77.80 0.9999 230.01 0.65
100% 11813.38 82.29 0.9999 230.01 0.69
Qnnax under-excited
i i Reactive power
Ratm[g?%;;ower Actlv[ev\zower [Va: PO\[/grs f;c]:tor Vo[l\t;a]ge AQ < 2%Smax
10% 1257.89 -7137.42 0.1735 229.97 0.52
20% 2452.84 -7132.58 0.3252 229.98 0.56
30% 3651.57 -7128.23 0.4560 229.98 0.60
40% 4844.75 -7123.80 0.5623 229.98 0.64
50% 6034.86 -7119.76 0.6466 229.99 0.67
60% 7221.77 -7115.65 0.7123 229.98 0.70
70% 8408.18 -7111.28 0.7635 230.00 0.74
80% 9600.58 -7221.69 0.7991 229.99 -0.18
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90%* 9600.75 -7221.70 0.7991 229.99 -0.18
100%* 9600.69 -7221.73 0.7990 229.99 -0.18
Qnax over-excited
3 i Reactive power
Ratln[g(;%p])ower Actlanv\s)]ower [Var;’ PO\[/éecz)rS f?PTtor Vo[I;t/aige AQ < 2%Smax
10% 1168.63 7133.10 0.1616 229.98 -0.56
20% 2366.69 7141.03 0.3145 229.98 -0.49
30% 3562.99 7149.74 0.4460 229.98 -0.42
40% 4757.58 7158.98 0.5535 229.99 -0.34
50% 5946.34 7169.56 0.6384 230.00 -0.25
60% 7134.95 7179.78 0.7049 230.00 -0.17
70% 8323.31 7190.37 0.7567 230.00 -0.08
80% 9511.85 7202.84 0.7972 230.00 0.02
90%* 9674.60 7188.68 0.8027 230.00 -0.09
100%* 9754.09 7069.65 0.8097 230.01 -1.09

customer.

* Due to the limit of max. output current/apparent power, it can’t reach target output power.

The maximum reactive power claimed by the customer is 60% Pn, according to the test declared by the

Assessment criterion:

The following shall be considered: Measurements shall be sampled during continuous operation only.
Measurements shall be recorded and evaluated as 1 min average values. For the determination of the

dynamic behaviour, 1 period RMS values shall be evaluated. During the test, the generated active power
shall be kept stable within + 5 %*Sn compared to the value set for the entire duration of each test sequence.
The active and reactive power shall be calculated based on the positive sequence component of the
fundamental of the voltages and currents at the generating unit terminals. The active factor shall be
calculated based on the positive sequence component of the fundamental of the voltages and currents at the
generating unit terminals. The active power, reactive power and the active factor, frequency, RMS voltage,
RMS current at the generating unit terminals shall be recorded during tests.

Verification procedure to determine the power capability (active, reactive, apparent) at 5.5.1.3The verification
shall be conducted operating the EUT at nominal voltage and frequency and different active power levels as
follows: The generating unit manufacturer shall provide the capability curve (Figure 26 gives a graphical
representation of the minimum and optional capabilities at nominal voltage). The maximum underexcited and
overexcited reactive power shall be measured over a period of 1 min for each 10 % of Pn, from 0 % to
maximum active power as declared by manufacturer. The values Pmax, Smax and Qmax over and Qmax under shall
be measured over a period of 10 min.

TNRD-TRF-113 Page 154 of 302 Version A/1



TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

B Default requirement
Stringent Requirement

& i [EX3] Design freedom area

Further requirement
: in some countries

Q/Po

L

0,33

Absorption of reactive energy Provision of reactive energy
(under-excited) (over-excited)

Figure 26 — reactive power capability at nominal voltage
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5.5.1 Power capabilities assessment - voltage support by reactive power

5.5.1.6 Verification procedure for reactive power capability considering voltage P
range
Test: 85%U,
Inductive supply reactive power
Ratin[g(;)/o[iower Activ[ev\?]ower Reactive power [Var] PO\E\C/;rS f?p(]:tor Vo[l\tzge
0% 589.90 293.82 0.8951 195.49
10% 1096.87 -824.76 0.7992 195.48
20% 2288.56 -1695.02 0.8035 195.48
30% 3500.02 -2581.40 0.8047 195.49
40% 4702.88 -3471.35 0.8045 195.50
50% 5896.55 -4360.08 0.8040 195.49
60% 7075.62 -5247.01 0.8032 195.50
70% 8247.30 -6131.30 0.8025 195.50
80%* 8246.76 -6130.77 0.8025 195.50
90%* 8245.88 -6129.93 0.8025 195.50
100%* 8247.84 -6131.41 0.8025 195.51
Capacitive supply reactive power
Ratin[g(;)/o;;ower ACtiVFV\?]OWGr Reactive power [Var] PO\E\(/:irS fzc]:tor Vo[l\t;'a]ge
0% 588.70 293.37 0.8950 195.49
10% 1096.36 848.70 0.7907 195.48
20% 2291.55 1745.89 0.7954 195.48
30% 3512.72 2658.89 0.7973 195.49
40% 4713.12 3566.42 0.7974 195.49
50% 5905.47 4473.66 0.7971 195.50
60% 7082.99 5378.51 0.7964 195.51
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70% 8182.10 6224.50 0.7958 195.51
80%* 8177.66 6222.08 0.7958 195.51
90%* 8178.03 6222.24 0.7958 195.50
100%* 8178.14 6222.82 0.7958 195.51
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Test: 90%U,
Inductive supply reactive power
Ratinfc(;)kp])ower Activ[eWp]ower Reactive power [Var] PO\[,S;S f?pc]ztor Vo[I;t/e}ge
0% 573.09 -433.16 0.7976 206.99
10% 1077.11 -814.29 0.7976 206.96
20% 2278.51 -1694.43 0.8024 206.98
30% 3498.09 -2586.35 0.8040 206.98
40% 4714.34 -3485.88 0.8040 206.98
50% 5907.51 -4374.62 0.8036 206.99
60% 7091.68 -5265.78 0.8028 206.99
70% 8274.03 -6156.01 0.8022 207.00
80%* 8701.24 -6477.14 0.8021 207.01
90%* 8700.17 -6475.34 0.8021 207.00
100%* 8701.19 -6476.23 0.8021 207.00
Capacitive supply reactive power
Ratinfc(])/();;ower ActivE-:\‘A;/)]ower Reactive power [Var] PoKirS f;c]:tor Vo[l\t/eige
0% 569.72 272.96 0.9018 206.99
10% 1108.77 856.20 0.7915 206.98
20% 2295.49 1750.66 0.7951 206.98
30% 3517.26 2663.83 0.7971 206.98
40% 472717 3578.06 0.7973 207.00
50% 5924.77 4490.30 0.7969 207.00
60% 7116.27 5406.62 0.7962 207.00
70% 8298.98 6316.87 0.7957 207.01
80%* 8628.42 6569.30 0.7956 207.01
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90%* 8628.29 6568.43 0.7956 207.01
100%* 8623.90 6565.26 0.7956 207.01
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Test: 95%U,
Inductive supply reactive power
Ratinfc(;)kp])ower Activ[eWp]ower Reactive power [Var] PO\[,S;S f?pc]ztor Vo[I;t/e}ge
0% 552.20 -423.88 0.7891 218.47
10% 1080.59 -824.16 0.7950 218.49
20% 2292.07 -1713.14 0.8009 218.48
30% 3510.43 -2602.86 0.8032 218.48
40% 4720.56 -3495.89 0.8036 218.49
50% 5929.43 -4394.03 0.8034 218.49
60% 7104.94 -5277.71 0.8027 218.49
70% 8310.28 -6185.62 0.8021 218.50
80%* 9151.43 -6822.14 0.8017 218.50
90%* 9153.28 -6822.71 0.8017 218.50
100%* 9152.19 -6822.32 0.8017 218.50
Capacitive supply reactive power
Ratinfc(])/();;ower ActivE-:\‘A;/)]ower Reactive power [Var] PoKirS f;c]:tor Vo[l\t/eige
0% 552.95 268.77 0.8983 218.48
10% 1102.38 861.12 0.7880 218.49
20% 2290.08 1742.46 0.7958 218.48
30% 3523.26 2648.20 0.7993 218.49
40% 4736.96 3547.37 0.8004 218.48
50% 5943.30 4448.04 0.8006 218.50
60% 7122.84 5338.69 0.8001 218.51
70% 8319.40 6243.29 0.7998 218.50
80%* 9079.41 6820.38 0.7995 218.51
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90%* 9077.53 6819.43 0.7995 218.50
100%* 9077.67 6820.52 0.7994 218.51
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Test: 100%U,
Inductive supply reactive power
Ratinfc(;)kp])ower Activ[eWp]ower Reactive power [Var] PO\[,S;S f?pc]ztor Vo[I;t/e}ge
0% 532.90 -397.61 0.7911 229.95
10% 1138.70 -854.10 0.7998 229.98
20% 2282.53 -1692.93 0.8031 229.98
30% 3508.15 -2588.43 0.8046 229.98
40% 4727.27 -3488.08 0.8046 229.98
50% 5926.26 -4380.08 0.8041 229.99
60% 7127.26 -5275.46 0.8037 229.99
70% 8327.31 -6178.98 0.8030 230.00
80% 9507.63 -7076.85 0.8021 230.00
90%* 9603.59 -7145.86 0.8022 229.99
100%* 9603.91 -7143.61 0.8023 230.00
Capacitive supply reactive power
Ratinfc(])/();;ower ActivE-:\‘A;/)]ower Reactive power [Var] PoKirS f;c]:tor Vo[l\t/eige
0% 530.65 404.27 0.7954 229.98
10% 1111.49 864.56 0.7893 229.96
20% 2311.99 1763.65 0.7951 229.97
30% 3529.83 2664.81 0.7981 229.98
40% 4742 .21 3569.13 0.7990 229.99
50% 5947.31 4471.52 0.7992 229.99
60% 7133.88 5376.81 0.7985 229.99
70% 8339.15 6291.70 0.7982 230.00
80% 9526.74 7198.70 0.7978 230.01
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90%* 9528.28 7197.45 0.7979 230.00
100%* 9528.95 7196.68 0.7979 230.00
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Test: 105%Un
Inductive supply reactive power
Ratinfc(;)kp])ower Activ[eWp]ower Reactive power [Var] PO\[,S;S f?pc]ztor Vo[I;t/e}ge
0% 507.47 -370.55 0.7766 241.49
10% 1099.41 -831.54 0.7975 241.47
20% 2291.95 -1704.75 0.8023 241.47
30% 3516.25 -2598.90 0.8041 241.47
40% 4740.06 -3499.58 0.8044 241.48
50% 5945.95 -4392.41 0.8043 241.48
60% 7139.03 -5291.25 0.8033 241.49
70% 8341.13 -6194.55 0.8028 241.49
80% 9543.96 -7102.43 0.8022 241.50
90%* 9588.24 -7136.34 0.8021 241.50
100%* 9588.45 -7136.58 0.8021 241.49
Capacitive supply reactive power

Ratinfc(])/();;ower ActivE-:\‘A;/)]ower Reactive power [Var] PoKirS f;c]:tor Vo[l\t/eige
0% 506.02 257.46 0.8600 241.49
10% 1116.54 822.51 0.7979 241.47
20% 2305.09 1759.53 0.7949 241.48
30% 3534.61 2664.75 0.7985 241.48
40% 4752.26 3566.40 0.7998 241.47
50% 5958.92 4468.10 0.8000 241.49
60% 7152.88 5369.09 0.7997 241.49
70% 8344.76 6270.57 0.7994 241.49
80% 9510.86 7157.43 0.7990 241.50
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90%* 9511.44 7158.15 0.7990 241.50
100%* 9510.43 7158.02 0.7989 241.51
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Test: 110%U,
Inductive supply reactive power
Ratinfc(;)kp])ower Activ[eWp]ower Reactive power [Var] PO\[,S;S f?pc]ztor Vo[I;t/e}ge
0% 489.65 -378.35 0.7497 252.99
10% 1081.58 -814.05 0.7982 252.95
20% 2288.95 -1728.83 0.7979 252.96
30% 3524.65 -2632.69 0.8011 252.97
40% 4737.00 -3525.73 0.8021 252.98
50% 5951.78 -4427.94 0.8023 252.98
60% 7142.18 -5319.40 0.8020 252.98
70% 8354.23 -6227.03 0.8017 252.99
80% 9549.76 -7126.97 0.8014 252.99
90%* 9562.16 -7137.50 0.8013 252.99
100%* 9560.38 -7135.98 0.8013 252.99
Capacitive supply reactive power
Ratinfc(])/();;ower ActivE-:\‘A;/)]ower Reactive power [Var] PoKirS f;c]:tor Vo[l\t/eige
0% 483.72 206.53 0.8300 252.98
10% 1105.38 838.31 0.7964 252.97
20% 2310.96 1771.71 0.7936 252.97
30% 3540.12 2679.30 0.7973 252.97
40% 4762.27 3586.87 0.7987 252.98
50% 5972.26 4492.25 0.7991 252.99
60% 7172.53 5400.21 0.7988 252.98
70% 8374.94 6308.31 0.7987 252.99
80% 9483.27 7151.24 0.7984 253.00
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90%* 9483.63 7150.51 0.7984 253.00
100%* 9483.18 7149.45 0.7985 252.99

Assessment criterion:

According to the tests declared by the customer, the power factor claimed by the customer is 0.80.

* Due to the limit of max. output current or apparent Power, it can’t reach target output power.

Test method:

The voltage dependency of PQ-characteristic shall be evaluated according to the following procedures:
Non-synchronous generating units:

The manufacturer shall provide a characteristic or model of the voltage dependency of the reactive power
capability represented in a P-Q diagram at different voltage values (e.g. 110 % Un, 100 %Un and 90 % Un);
the voltage dependency can be also represented in the form of a U-Q/P diagram.

For the verification the following applies:two tests shall be conducted at the maximum power as verified
according to 5.5.1.3. and for each Q and Q maxunder. In case of generating units operating in a Q-priority
mode, the test shall be conducted with an active factor not below 0,9.max over. The tests shall be conducted
for under voltage and over voltage. The voltage level shall be chosen to show the declared characteristic. If
the declared characteristic does not show a voltage dependency, the voltage deviation shall be at least 5 %
of nominal voltage.

u/u,
A Due to the rated current limit, the active
power in this area can be smaller than Py
1.10 (I=lmax=constant)
Area is limited by the curve:
1.05 Q/Pp = W((U/U,/0,97-1)
0,484 0,484 Q/Pp
__._,_,..--'“"' = T =
Limit of minimum
requirement with
active factor = 0,9 = Lirmit of minimum
T requirement with
T active factor = 0,9

Absarption of reactive energy Provision of reactive energy
(under-excited) {over-excited)

Figure 30 — Example: U-Q normalized diagram taken from the EN 50549-1
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U/U,

0,33

Absorption of reactive energy
(under-excited)

(over-excited)

033 Q/Po

-~

Due to the rated current limit, the active
3 power in this area can be smaller than Pp

1,10 E (I=lmax=constant)
: Area is limited by the curve:

Q/Pp = V((U/Un/0,9/0,95)%-1)

Provision of reactive energy

Figure 31 — Example of U-Q normalized diagram taken from the EN 50549-2
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5.5.2.3.2 Reactive power set point control accuracy P
Qmax [Vﬁl’] 7200 Qmin [Var] -7200
Test no.1: Test for reactive power set point control accuracy
Test: 50%Pemaxt10%Pn
. Voltage Set point value Measure value Deviation
Reactive power
step
Q/Smax Q/Smax Q/Smax
Q/Pn(p.u.) (%) Var Var Var
(%) (%) (%)
Q=0 100.0 0 0 33.57 0.28 33.57 0.28
Qmax (overexcited) 100.0 7200 60 7223.70 60.20 23.70 0.20
Qmin (underexcited) 100.0 -7200 -60 -7246.99 -60.39 -46.99 -0.39
Q=0 100.0 0 0 36.92 0.31 36.92 0.31
ALimit Q<2%Smax

Test no.2: Test for reactive power set point control accuracy

50+10%Pn (Tau=3s) shortest time constant (not longer than 3s)

Reactive power set point

Generating unit response

Measured response behaviour

step p.u. time setting dead time (s) response time/ settling time (s)
Q=0—Q=Qmax over 9s 0.4 7.8
Q=Qmax over = Q=Qmin under 9s 0.2 9.2
Q=Qmin under »Q=0 9s 0.2 7.4

50£10%Pn (Tau=60s) (if longest time>60s, then test 6

Reactive power set point

Generating unit response

Measured response behaviour

step p.u. time setting dead time (s) response time/ settling time (s)
Q=0—Q=Qmax over 180s 0.4 148.0
Q=Qmax over >Q=Qmin under 180s 0.8 175.2
Q=Qmin under Q=0 180s 0.2 129.8
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Diagram for 50%P, ((Tau=3$)) 0 — Qmax over

Q(VA)

!

)

]

]
S5 58oofFIT3 5 7 9 111315 17 19 21 23 25 27 29 31 33 35 37 39

-2000
T(s)

Q-set ===== Limit+ ===== Limit- = = = Q-response time polyline

—Q

Diagram for 50%P,, ((Tau=3s)) Qmax over— Qmin under

Q(VA)

Q-set ===== Limit+ ===== Limit- = = = Q-response time polyline

—Q
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Diagram for 50%P, ((Tau=3s)) Qmin under— 0

Q-set ===== Limit+ ===== Limit- = = = Q-response time polyline

—Q

Diagram for 50%P, ((Tau=60s)) 0 — Qmax over

<
=
(=]
2000° 45 95 145 195 245 295
4000
6000
8000
T(s)
—Q Q-set ===== Limit+ ===== Limit- = = = Q-response time polyline
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Diagram for 50%P,, ((Tau=60s)) Qmax over— Qmin under

Q(VA)
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5.5.2.4 Verification procedure for voltage related control mode for reactive power
Q(U) P
5.5.2.4.2 Test procedure for steady-state behaviour
Qmax [Var] 7200 Qmin [Var] -7200
Setting (a)
Setting value Measurement value Limit
Deviation
Grid Active | Reactive Target
Reactive Reactive
Un Pn voltage | power | Power PF
power power
(%) (%) (Var)
(Var) AQ < 2%Smax

100% 100% 99.98 99.66 69.41 0 -0.58 0.9999

103% 100% 102.98 99.58 45.20 0 -0.38 0.9999

105% 100% 104.97 99.48 28.32 0 -0.24 0.9999

106% 100% 105.98 99.44 21.53 0 -0.18 0.9999

107% | 100%* | 107.02 95.34 | -3584.94 -3600 -0.13 0.9542

108% | 100%* | 108.09 79.80 | -7196.47 -7200 -0.03 0.7993

110% | 100%* | 109.97 79.73 | -7154.44 -7200 -0.38 0.8007

AU<+1%Un

112% | 100%* | 111.97 79.64 | -7255.88 -7200 0.47 0.7964 | AQ<+2%Smax

115% | 100%* | 114.98 | 7952 |-7178.79 | -7200 0.18 0.7990 | OrPF04

112% | 100%* | 111.98 79.66 | -7255.45 -7200 0.46 0.7964

110% | 100%* | 109.97 79.72 | -7155.13 -7200 -0.37 0.8007

108% | 100%* | 108.07 81.44 | -7164.98 -7200 -0.29 0.8182

107% | 100%* | 107.02 91.48 | -3552.37 -3600 -0.40 0.9514

106% 100% 105.99 99.44 -196.09 0 1.63 0.9998

105% 100% 104.97 99.48 28.23 0 -0.24 0.9999

103% 100% 102.98 99.59 43.82 0 -0.37 0.9999

100% 100% 99.99 99.67 68.70 0 -0.57 0.9999

97% 100%* | 96.99 96.82 93.90 0 -0.78 0.9999
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94% | 100%* | 94.11 | 94.13 | 119.94 0 -1.00 0.9999
93% | 100%* | 92.85 | 71.95 | 7016.99 7200 1.53 0.7759
90% | 100%* | 89.99 | 6820 | 7307.59 7200 -0.90 0.7458
87% | 100%* | 86.98 | 64.35 | 7248.66 7200 -0.41 0.7289
85% | 100%* | 84.99 | 61.72 | 7212.13 7200 -0.10 0.7163
87% | 100%* | 86.98 | 64.34 | 7250.08 7200 -0.42 0.7288
90% | 100%* | 89.99 | 68.23 | 7307.70 7200 -0.90 0.7459
93% | 100%* | 92.86 | 71.88 | 7027.78 7200 1.44 0.7751
94% | 100%* | 9410 | 9393 | -575 0 0.05 0.9999
97% | 100%* | 96.97 | 96.81 | 92.61 0 -0.77 0.9999
100% | 100% | 99.99 | 99.67 | 68.30 0 -0.57 0.9999
100% | 20% | 99.97 | 19.47 | 27.19 0 -0.23 0.9996
103% | 20% | 102.95 | 19.34 | -15.87 0 0.13 0.9997
105% | 20% | 104.96 | 19.26 | -16.43 0 0.14 0.9996
106% | 20% | 105.96 | 19.23 | -28.93 0 0.24 0.9996
107% | 20% | 107.21 | 19.39 |-3531.10 | -3600 -0.57 0.5502
108% | 20% | 108.08 | 19.42 |-5365.58 | -7200 pf20.4 0.4012
110% | 20% | 109.96 | 20.13 |-5468.60 | -7200 pf20.4 0.4040
112% | 20% | 111.95 | 19.31 |-5271.29 | -7200 pf=0.4 0.4024
115% | 20% | 114.95 | 19.20 |-5189.18 | -7200 pf20.4 0.4057
112% | 20% | 111.96 | 19.32 |-5275.12| -7200 pf=0.4 0.4022
110% | 20% | 109.96 | 20.14 |-5466.28 | -7200 pf=0.4 0.4043
108% | 20% | 108.08 | 19.42 |-5353.27 | -7200 pf20.4 0.4040
107% | 20% | 107.21 | 19.39 |-3500.98 | -3600 -0.83 0.5534
106% | 20% | 105.96 | 19.23 | -38.02 0 0.32 0.9996
105% | 20% | 104.96 | 19.26 | -37.06 0 0.31 0.9995
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103% 20% 102.96 | 19.34 -13.58 0 0.11 0.9996
100% 20% 99.96 19.48 14.64 0 -0.12 0.9997
97% 20% 96.97 19.60 40.75 0 -0.34 0.9995
94% 20% 94.19 19.72 96.20 0 -0.80 0.9988
93% 20% 92.85 19.58 | 5446.39 7200 pf=0.4 0.4010
90% 20% 89.95 19.70 | 5374.82 7200 pf20.4 0.4025
87% 20% 86.96 19.81 | 5318.37 7200 pf=0.4 0.4079
85% 20% 84.97 19.90 | 5290.34 7200 pf20.4 0.4112
87% 20% 86.97 19.82 | 5318.16 7200 pf20.4 0.4081
90% 20% 89.97 19.69 | 5376.77 7200 pf20.4 0.4023
93% 20% 92.85 19.58 | 5438.93 7200 pf20.4 0.4014
94% 20% 94.18 19.70 70.79 0 -0.59 0.9929
97% 20% 96.96 19.60 42.61 0 -0.36 0.9995
100% 20% 99.95 19.47 8.50 0 -0.07 0.9997
Setting (b)
Setting value Measurement value Limit
Deviation
Grid Active | Reactive RTleCgﬁevte Reactive
Un Pn voltage power power power power PF
(%) (%) (Var) (Var) AQ <
2%Smax
100% 100% 99.98 98.34 68.71 0 -0.57 0.9999
103% 100% | 102.97 98.32 -132.59 -216 -0.70 0.9999 | AQ=£2%Smax
105% 100% | 104.97 98.59 -282.80 -360 -0.64 0.9997 Au=£T%Un
106% 100% | 105.97 98.58 -354.71 -432 -0.64 0.9995
107% 100% | 106.96 98.58 -426.46 -504 -0.65 0.9993
108% 100% | 107.97 98.54 -498.67 -576 -0.64 0.9991
110% 100% | 109.97 98.68 -641.64 -720 -0.65 0.9985
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112% | 100% | 111.97 | 98.73 | -644.98 -720 -0.63 0.9985
115% | 100% | 114.96 | 98.81 | -637.83 -720 -0.68 0.9985
112% | 100% | 111.96 | 98.66 | -645.01 -720 -0.62 0.9985
110% | 100% | 109.98 | 98.82 | -641.09 -720 -0.66 0.9985
108% | 100% | 107.97 | 98.60 | -498.22 -576 -0.65 0.9991
107% | 100% | 106.96 | 98.55 | -426.51 -504 -0.65 0.9993
106% | 100% | 105.98 | 98.66 | -346.53 -432 -0.71 0.9995
105% | 100% | 104.97 | 9855 | -283.07 -360 -0.64 0.9997
103% | 100% | 102.97 | 9856 | -138.17 -216 -0.65 0.9999
100% | 100% | 99.98 | 9840 | 69.66 0 -0.58 0.9999
97% | 100%* | 96.97 | 97.04 | 274.69 216 -0.49 0.9997
94% | 100%* | 93.99 | 9418 | 488.13 432 -0.47 0.9990
93% | 100%* | 9298 | 9320 | 563.42 504 -0.50 0.9987
90% | 100%* | 89.98 | 90.24 | 783.41 720 -0.53 0.9973
87% | 100%* | 86.98 | 87.39 | 784.61 720 -0.54 0.9972
85% | 100%* | 84.99 | 8548 | 787.36 720 -0.56 0.9970
87% | 100%* | 86.98 | 87.38 | 784.99 720 -0.54 0.9971
90% | 100%* | 89.97 | 90.24 | 782.91 720 -0.52 0.9973
93% | 100%* | 9298 | 9318 | 563.66 504 -0.50 0.9987
94% | 100%* | 93.98 | 94.16 | 483.48 432 -0.43 0.9990
97% | 100%* | 96.98 | 97.05 | 266.58 216 -0.42 0.9997
100% | 100% | 99.97 | 9834 | 68.15 0 -0.57 0.9999
100% | 20% | 99.98 19.45 | 20.60 0 -0.17 0.9999
103% | 20% | 102.96 | 19.33 | -175.62 216 -0.34 0.9971
105% | 20% | 104.96 | 19.26 | -322.47 -360 -0.31 0.9903
106% | 20% | 105.96 | 19.24 | -394.95 -432 -0.31 0.9856
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107% | 20% | 106.96 | 19.20 | -467.99 -504 -0.30 0.9799
108% | 20% | 107.96 | 19.16 | -539.70 -576 -0.30 0.9735
110% | 20% | 109.95 | 19.11 | -681.97 -720 -0.32 0.9585
112% | 20% | 111.96 | 19.07 | -701.23 -720 -0.16 0.9560
115% | 20% | 114.96 | 18.99 | -694.60 -720 -0.21 0.9565
112% | 20% | 111.96 | 19.06 | -701.49 -720 -0.15 0.9560
110% | 20% | 109.96 | 19.12 | -682.96 -720 -0.31 0.9584
108% | 20% | 107.96 | 19.16 | -540.49 -576 -0.30 0.9734
107% | 20% | 106.97 | 19.19 | -468.22 -504 -0.30 0.9799
106% | 20% | 105.96 | 19.23 | -395.85 -432 -0.30 0.9855
105% | 20% | 104.96 | 19.26 | -323.79 -360 -0.30 0.9903
103% | 20% | 102.96 | 19.35 | -176.81 -216 -0.33 0.9971
100% | 20% | 99.96 1947 | 2053 0 -0.17 0.9999
97% | 20% | 96.97 19.86 | 235.89 216 -0.17 0.9951
94% | 20% | 93.97 19.94 | 454.45 432 -0.19 0.9824
93% | 20% | 92.97 19.99 | 527.55 504 -0.20 0.9766
90% | 20% | 89.96 | 20.09 | 742.56 720 -0.19 0.9556
87% | 20% | 86.98 | 2020 | 746.59 720 -0.22 0.9556
85% | 20% | 84.97 | 2029 | 750.43 720 -0.25 0.9556
87% | 20% | 86.96 | 2022 | 745.65 720 -0.21 0.9558
90% | 20% | 89.96 | 20.09 | 742.05 720 -0.18 0.9557
93% | 20% | 92.98 19.98 | 527.50 504 -0.20 0.9766
94% | 20% | 93.97 19.95 | 454.16 432 -0.18 0.9824
97% | 20% | 96.97 19.84 | 235.55 216 -0.16 0.9951
100% | 20% | 99.96 19.47 19.22 0 -0.16 0.9999
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Test method:
Standard Parameter X1 X2 X3
U (U/Un) 93% 94% 106% 108%
EN 50549-10: 2022 (Setting a) Q
[5) o, [5) _ ")
(Q/Qmax) 100% 0% 0% 100%
Standard Parameter X1 X2 X3
U (U/Un) 90% 100% 110%
EN 50549-10: 2022 (Setting b) Q
(s o, _100,
(Q/Qmax) 10% 0% 10%

Assessment criterion:

The actual tested configuration shall be chosen according the principle of 4.4. If the conformity
assessment is conducted for a specific grid code, the EUT control shall be configured as defined in this
grid code. If thel conformity assessment is conducted in general, the configuration shall be chosen in a
way that each parameter shall be tested once configured to its minimum and once to its maximum
according to the principle given in Table 17 and Table 18.

Table 17 — Q(U) characteristic configuration

parameter of characteristic Setting (a) Setting (b)
dead band (horizontal section of the characteristic as wide as possible but 0
curve around U) extending not more
dbepar than from
-6 %U,, to +6 %U,,.
minimum and maximum reactive power of the 295 % of 10 % of

characteristic Qmax over aNd Qpax

under respectively ®

anax over and Qmax

Qmmax char under respectively

Slope of the steepest section of the characteristic
curve @

as steep as
configurable, ©

as flat as configurable d

® If an unsymmetrical configuration is possible, this shall be apparent in the chosen configuration by using different
steepness and different values for maximum reactive power Q for over voltage and under voltage.

shall not exceed 60 % P,

'max char

P if Q,,,,. based on the capability curve of the EUT, is above 60 %P,, Q

'max char
© if the maximum configurable steepness exceeds 100 %Q
exceed 100 %Q, .,/ 1%U,.

9 if the minimum configurable steepness is below 1 %Q
1 %Qpay ! 1 %U,.

max | 1 %U,, the configured value during the test shall not

max | 1 %U,, the configured value during the test shall not be below

Note:

* Due to the limit of output current, it can’t reach target output power.
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5.5.2.4 Verification procedure for voltage related control mode for reactive power
Q(U) P
5.5.2.4.3 Test procedure for dynamic behaviour
Setting value Measurement value Limit
Deviation
. Target
Grid | Active | Reactive | o S e | Reactive
Un Pn voltage | power | POwWer power power PF
o] 0,
(%) (%) (Var) (var) AQ <
2%Smax
1: 100% >90% 99.97 | 98.41 66.13 0 -0.55 0.9999
2:107% >90% 107.10 | 94.97 | -3493.95 -3600 -0.88 0.9560
3: 109% >90%* 108.97 | 79.96 | -7050.29 -7200 -1.25 0.8058
4: 109% 18% 108.96 | 17.52 | -4768.58 -7200 pf=0.4 0.4033
5:109% 3% 108.95 | 2.14 -66.63 0 0.56 0.9676
AU<+1%Un
6: 109% 22% 108.96 | 21.70 | -5877.15 -7200 f>0.4 0.4049
° ° P AQ<£2%Smax
7:109% 100%* 108.97 | 79.98 | -7052.18 -7200 -1.23 0.8057 Or PF20.4
8: 100% 100% 99.98 | 98.40 65.34 0 -0.54 0.9999
9: 92% 100%* 91.98 | 69.73 | 7243.28 7200 -0.36 0.7559
10: 92% 18% 91.96 | 17.72 | 4847.36 7200 pf=0.4 0.4016
11: 92% 3% 91.97 2.72 85.47 0 -0.71 0.9671
12: 92% 22% 91.97 | 21.82 | 5991.53 7200 pf=0.4 0.4003
13: 92% >90%* 91.97 | 69.73 | 7243.56 7200 -0.36 0.7559
14: 93% >90%* 9299 | 71.10 | 7225.97 7200 -0.22 0.7630
15: 100% >90% 99.97 | 98.29 65.94 0 -0.55 0.9999
Note:
* Due to the limit of max. output current/apparent power, it can’t reach target output power.
P lock-in: 20%Pn; P lock-out: 5%Pn.
The AQ limit during dynamic is <£5%Sn, and the AQ limit is <x2%Smax after stable.
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U/Un: 100%-107%
1000 250
FTTTy
0 v
L[] | 245
-1000 \ ‘\
= \ \ 240 _
= -2000 ‘\ \ =
=i A Y o
o \ S o 235
-3000 \ R
A
Y
-A000 e il 3 7 = s s A g o oy g gy gy i 230
-5000 225
-4-202 4 6 810121416182022242628303234363840
Time(s)
—Q == =Llimitt == = Limit- U
U/Un: 107%-109%
0 251
-1000
250
-2000
-3000 249
4000 -
3 248 =
T -5000 =
-6000 247
-7000
246
-8000
-9000 245
4202 4 6 810121416182022242628303234363840
Time(s)
—aQ - - -Llmit+ == — Limit- U
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P/Pn:18%-3%
1000 2500
2000
— 1500 =
© -
> @
d 1000 3
(=
500
-6000 0
4202 46 810121416182022242628303234363840
Time(s)
—Q == =Llimitt == = Limit- P
P/Pn:3%-22%
1000 3000
0
2500
-1000
2000
_, 2000 g
S 3000 1500 5
o g
-4000 e
1000
-5000
500
-6000
-7000 0
4202 46 810121416182022242628303234363840
Time [s]
—Q = = =Llimitt = = = Limit- P
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U/Un: 109%-100%

2000 255
1000
0 250
-1000
5000 245
= 3000 =~
S 240 &
& -4000 =
5000 S35
6000
7000 = 1
i 230
-8000
9000 225
4202 46 810121416182022242628303234363840
Time(s)
——Q - - -limitt+ — — — Limit- U
U/Un: 100%-92%
9000 235
8000
7000 230
6000
_ 5000 -

E 4000 >
S 3000 =
5000 220

1000
0 215
-1000
2000 210
4202 46 810121416182022242628303234363840
Time(s)
——Q - - -limit+ — — — Limit- U
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P/Pn:18%-3%

6000 4000
<000 ! 3500
4000 3000
2500 =
T 3000 =3
> 2000 g
d 2000 %
1500 &
1000 1000
0 500
-1000 0
4202 4 6 810121416182022242628303234363840
Time(s)
—_—Q == =Llimitt == = Limit- P

P/Pn:3%-22%

Power [W]

-1000 0
-4-20 2 4 6 810121416182022242628303234363840
Time(s)
—( = = =Llimitt+ = = =Limit- P
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U/Un: 93%-100%

9000 235
8000
7000 530
6000
_ 5000 9E
S 4000 >
% 3000 o
5000 220
1000
0 215
-1000
-2000 210
4202 46 810121416182022242628303234363840
Time(s)
- = = |imit+ = = = Limit-
Test method:
Standard Parameter X1 X2 X3
U (U/Un) 93% 94% 106%
EN 50549-10: 2022 (Setting a) Q
0, 0, [s) _ 0,
(Q/Qmax) 100% 0% 0% 100%
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U [%U,]
10T

100

0 60 120 180 240 300 360 420 480
time [s]

Figure 34 — Example voltage profile for setting (a) applied for the test of the dynamic behaviour of the
Q(U), assuming < 30 s for stabilization of P and Q

P [%Pn]
100t

B0 ] B

Lock-In threshold
e ekt reshEl

40

Figure 35 — Example active power set point profile for setting (a) applied for the test of the dynamic
behaviour of the Q(U) control, assuming < 30 s for stabilization of P and Q
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5.5.2.5 Verification procedure for power related control modes for reactive power

5.5.2.5.2 Test procedure for quasi-stationary behaviour P

Test a):

Pn/P [%] 10 20 30 40 50 60 70 80 90* 100*

30 s mean value 10% to 100% Pemax

U V] 229.92 | 229.91 | 229.89 | 229.93 | 229.94 | 229.92 | 229.94 | 229.92 | 229.95 | 229.92

Peso [W]: 1184 | 2398 | 3595 | 4806 | 6015 | 7217 | 8420 | 9624 | 10560 | 10559

Peso of Pn [%]: 9.87 | 19.99 | 29.97 | 40.06 | 50.13 | 60.14 | 70.17 | 80.20 | 88.01 | 88.00

Qeao [Var]: 7298 99 28 33 38 43 49 -211 | -5702 | -5701

Qe3o of Pn[%]: 60.82 | 0.83 0.23 | 0.28 0.32 0.36 | 041 | -1.76 | -47.52 | -47.51

Qeso target [%]: 60 0 0 0 0 0 0 o | (89| (00
-48 -48

Pn/P [%] 100* 90* 80 70 60 50 40 30 20 10

30 s mean value 100% to 10% Pemax

U [V]: 229.96 | 229.96 | 229.94 | 229.91 | 229.90 | 229.93 | 229.92 | 229.91 | 229.90 | 229.93

Peso [W]: 10561 | 10560 | 9576 | 8421 | 7216 | 6013 | 4806 | 3596 | 2384 | 1150

Peso of Pn [%]: 88.01 | 88.00 | 79.80 | 70.18 | 60.13 | 50.11 | 40.05 | 29.97 | 19.87 | 9.58

Qeao [Var]: -5701 | -5702 | -84 52 46 40 34 29 20 7298

Qe3o of Pn[%]: -47.51 | -47.52 | -0.70 | 0.44 0.39 0.34 | 028 | 0.24 0.17 | 60.82

Qeso target [%): N I 0 0 0 0 0 0 60

-48 -48

Limit AQ: +2%Smax

Test c):

Pn/P [%] 10 20 30 40 50 60 60 70 80 90*

30 s mean value 10% to 100% to 10%

U [V]: 239.68 | 239.70 | 239.68 | 239.72 | 239.71 | 239.12 | 243.73 | 243.73 | 243.71 | 243.74
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Pe3o [W]: 1130 | 2352 | 3601 | 4831 | 6010 | 7182 | 7174 | 8376 | 9578 | 10257
Peso of Pn [%]: 9.41 | 19.60 | 30.01 | 40.26 | 50.09 | 59.85 | 59.78 | 69.80 | 79.82 | 85.47
Qeao [Var]: -23 -17 -10 -3 -81 -17 | -1999 | -3464 | -5073 | -6067
Qeao [Var] target: 0 0 0 0 0 0 -2092 | -3568 | -5170 | -6086
AQE30/Smax [%]: -0.19 | -0.14 | -0.08 | -0.03 | -0.68 | -0.14 | 0.78 | 0.87 0.81 0.16
COS (PE30: 0.9997 | 0.9999 | 0.9999 | 0.9999 | 0.9988 | 0.9999 | 0.9633 | 0.9240 | 0.8836 | 0.8606
cos Qe3o target: 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9600 | 0.9200 | 0.8800 E)O::OOO)
Pn/P [%] 100* 90* 80 70 60 60 50 40 30 20
30 s mean value 10% to 100% to 10%
U V] 243.76 | 243.75 | 243.70 | 243.74 | 243.71 | 227.62 | 227.63 | 227.59 | 227.62 | 227.59
Peso [W]: 10260 | 10260 | 9574 | 8376 | 7187 | 7191 | 6023 | 4802 | 3559 | 2331
Peso of Pn [%]: 85.50 | 85.50 | 79.78 | 69.80 | 59.89 | 59.92 | 50.19 | 40.01 | 29.66 | 19.43
Qeso [Var]: -6068 | -6067 | -5078 | -3482 | -2004 55 48 42 37 29
Qeso [Var] target: -6088 | -6088 | -5167 | -3568 | -2096 0 0 0 0 0
AQEg30/Smax [%]: 0.17 0.18 0.74 0.72 0.77 0.46 0.40 0.35 0.31 0.24
COS (PE30: 0.8607 | 0.8607 | 0.8833 | 0.9234 | 0.9632 | 0.9999 | 0.9999 | 0.9999 | 0.9999 | 0.9999
cos (e3o target: (0.800)(0.840) 0.8800 | 0.9200 | 0.9600 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

0.8600 | 0.8600
Pn/P [%] 10 - - - - - - - - -
30 s mean value 10% to 100% to 10%
U [V]: 227.60 - - - - - - - - -
Peso [W]: 1132 - - -- -- - - - - -
Peso of Pn [%]: 9.43 - - - - - - - - -
Qeso [Varl: 22 -- -- -- -- -- -- -- -- --
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QE3o [Var] target: 0 - -- - -- -- - - -- --
AQE30/Smax [%]: 0.18 - - - - - - - - -
cOS QEs0: 0.9999 | -- - - - - - - - -
cos Qe3o target: 1.0000 -- -- -- -- -- -- -- - -
Limit AQ: 1+2%Smax
Note: * Due to the limit of max. output current/apparent power, it can’t reach target output power.
Test method:
Table 19 — Q (P) or cos @ (P) characteristic configuration
parameter of characteristic Setting (a) Setting (b) Setting (c)
minimum and maximum reactive power (Cos ® b) 295 % of 10 % of Qnax char
of the characteristic Qaxover @9 | Quax over @and over =0 %P,
Qmax char @ Qmax under Qma:( under Q
N . ‘max char
respectively respectively =33 %P
over n
but not more
than 60 % P,
Slope of the steepest section of the characteristic as steep as as flat as 0
curve @ configurable, configurable, below 50 %P,
but not more but not less 20 %Qy0,/10 %P,
than than above 50 %P
200 %Q, . / 2 %Q a0y / n
10 %P, 10 %P,
Time constant as fast as as slow as 3,33s
possible but possible but
not slower not slower
than 3 s than 20 s ¢
2 If multiple sections with different steepness are configurable, this shall be apparent in the chosen configuration by using
different steepness and different values for maximum reactive power Q.. char over @M Qpay char under-
b The cos @(P) characteristic shall be configured accordingly with the cos @ value representing the given reactive power
value at P
¢ The test is considered significant also for slower values of the time constant, as slow time constants are technically less
demanding. 20 s is chosen to reduce test duration compared to 60 s as defined in EN 50549-2:2019.
Setting (c) represents a commonly applied characteristic.
Table 20 — cos ¢ (P) optional additional parameter configuration if applicable
parameter Setting (a) Setting (b)
Lock-in voltage deactivated 105 %U,
Lock-out voltage deactivated 100 %U,

TNRD-TRF-113

Page 188 of 302

Version A/1




TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02

Test Report No.: RDPVP02041/26E/02

Control set point:

Qmax char under

B0 %Py

QorCosda
Qmax char over _____::a)_____‘
.g. 33 %P .
(g ) I steepness 200 %Qma / 10 %P,
(b) steepness 2 %Qmax / 10 %P, Ca‘_‘trOI input
Qmax char overf — —— b e 100 %P, signal: E
Qma C 0 %Py e D0 TPy st e — v

" (c) steepness 20 % Qpax / 10 % U,

. \steepness 100 % Qmax / 10 %Pn

(e.g. -33 %P,)

Figure 36 — Q (P) and cos ¢ (P) and example characteristics for setting (a), (b) and (c) for the test

Assessment criterion:

given cos ¢ (P) or Q (P) characteristic.

Test of the accuracy of the Q(P) cos ¢ (P) control shall be considered passed if:

The measured 30-s averages of the reactive power during steady-state conditions are within a tolerance
band of £ 2% Smax around the reactive power set point resulting from the measured active power and the
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5.5.2.5 Verification procedure for power related control modes for reactive

power P

5.5.2.5.3 Test procedure for dynamic behaviour

Test a):

Pemax/Pn [%] 20 50 90* 50 20

30 s mean value 20% to 50% to 90% to 50% to 20%

U [V]: 229.94 229.94 229.93 229.92 229.92

Utarget [V]: 230.00 230.00 230.00 230.00 230.00

Peso [W]: 2383 6015 10562 6015 2385

Peso of Pn [%]: 19.86 50.12 88.02 50.12 19.88

Qeso [Var]: 20 38 -5701 39 20

Qeso of Pn [%]: 0.17 0.32 -47.51 0.32 0.17

Qexo target [%): 0 0 -69) 0 0
-48

COS (PE30: 0.9999 0.9999 0.8799 0.9999 0.9999

Test condition Tdead time[S] Tset response time[S] Tsettiing time[S]

50% Pn-90% Pn 0.4 8.0 8.0

90% Pn-50% Pn 0.2 10.0 10.0

Limit: PT1:3s AQ=% 5 % Pn, delay time <3s

Test c):

Pemax/Pn [%] 20 50 90*

30 s mean value 20% to 50% to 90% to 50% to 20%

U V] 246.00 246.02 246.02

Utarget [V]: 246.10 246.10 246.10

Pe3o [W]: 2351 5929 10257
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Peso of Pn [%]: 19.59 49.41 85.48
Qeso [Var]: -39 -19 -6051
Qeszo of Pn [%]: -0.32 -0.16 -50.43
Qes3o target [%]: 0 0 -50
COS (PEe3o: 0.9998 0.9999 0.8612
cos @eao target: 1.0000 1.0000 (0.8400)
0.8600

Pemax/Pn [%] 90~ 90 90~
U [VI]: 236.84 225.32 246.01
Utarget [V]: 236.90 225.40 246.10
Peso [WI: 10282 10837 10255
Pe3zo of Pn [%]: 85.68 90.31 85.45
Qeso [Var]: -6145 80 -6047
Qeso of Pn [%]: -51.21 0.67 -50.40
Qeso target [%]: -50 0 -50
COS PEe3o: 0.8583 0.9999 0.8613
cos @ezo target: (0.8400) 1.0000 (0.8400)

0.8600 0.8600
Pemax/Pn [%] 90* 50 20
U [V]: 230.92 230.92 230.91
Utarget [V]: 230.00 230.00 230.00
Peso [WI: 10302 5964 2334
Peso of Pn [%]: 85.85 49.70 19.45
Qeso [Var]: -6199 35 14
Qe30 Of Smax [%]: -51.65 0.29 0.12
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Qe3o target [%]: -50 0 0
COS PE30: 0.8568 0.9999 0.9999
(0.8400)
COS Pe3o target: 1.0000 1.0000
0.8600
Test condition Tdead time[S] Tset response time[S] Tsettling time[S]
50% Pn-90% Pn
0.2 9.8 9.8
(107%Un-107%Un)
90% Pn
0.2 9.6 9.6
(103%Un-98%Un)
90% Pn
0.2 8.8 8.8
(98%Un-107%Un)
90% Pn-50% Pn
0.2 9.8 9.8

(100%Un-100%Un)

Limit:

Q PT1:3.33s, AQ=% 5 % Pn, delay time <3s

Note: *Due to the limit of max output current, it can’t reach target output power.
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Test a:
50%Pn -> 90%Pn:
12000 250
_/"‘—_'--.__
10000
8000 200
6000
= 4000 150
= —_
2 2000 2
= =1
2z
a 0 100
-2000
-4000 50
- — -
6000 | e, e ———— —————————
-8000 0
4 2 0 2 4 [ 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time(s)
— Q-set ====- Limit+ ===== Limit- = = = Q-response time polyling  ————pP u
90%Pn -> 50%Pn:
12000 250
10000
8000 200
6000
= 4000 150
= —_
% 2000 2
s =]
g 100
50
8000 0
4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time(s)
Q Qset ====-= Limit+ ===== Limit- = = = Q-response time polyline 2] u
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Test c:

50%Pn -> 90%Pn
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98%Un-> 107%Un
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5.6 Voltage related active power reduction (P(U) function) =
5.6.3 Test procedure for steady-state behaviour
Test condition 100% Pn
V measured [%0] 100.05 102.97 105.97 108.95
VTarget [%] 100 103 106 109
P measured [%] 98.42 98.43 98.50 79.99
P Target [%] 100 100 100 100.0*
Q measured [%] 0.54 0.35 0.16 -58.76
Q Target [%] 0.0 0.0 0.0 -60.0
V measured [%0] 112.57 115.08 112.57 108.98
Varget [%] 112 115 112 109
P measured [%0] 50.88 0.75 51.18 79.98
P Target [%] 60** 0 60** 100.0*
Q measured [%] -58.77 -58.96 -58.79 -58.78
Q Target [%] -60.0 -60.0 -60.0 -60.0
V measured [%0] 105.96 102.97
VTarget [%] 106 103
P measured [%0] 98.64 98.49
P Target [%] 100 100
Q measured [%] 0.92 0.35
Q Target [%] 0.0 0.0
Limits AP=+2%Pn, AQ=+2%Smax, AU=£1%Un
Note: * Due to the limit of max. output current/apparent power, it can’t reach target output power.
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**Due to voltage error. 112% Un corresponds to 60% Pn, while 112.5% Un should be 50% Pn.

Assessment criterion:
P(U) setting

U/Un(%) 110 115

P/Pn(%) 100 0

Unless further requirements apply for a specific grid code, the test shall be considered passed if:

The measured 30-s averages of the active power (positive sequence components) during steady-
stateconditions are within a tolerance band of £ 2% Smax and = 1 %Un, of the set P(U) characteristic.

the time response of the active power during the measurement represents the applied configuration
withinthe tolerance band resulting from the behaviour of an equivalent first order filter element and the
configuredtime constant tau. Accepted tolerances are

-5 % Pn, for the active power values and 3 s for the time in case of a power decrease.
+5 % Pn, for the active power values and 3 s for the time in case of a power increase.

No discontinuities in the characteristic curve are detected and no oscillations of the active power after
theend of the transient period of 5 T as configured and no disconnection of the EUT occur.

The settings of the function, as well as the enabling and disabling of the function, are field adjustable
andmeans are provided to protect these from unpermitted interference (e.g. password or seal).
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5.6 Voltage related active power reduction (P(U) function)

5.6.4 Test procedure for dynamic behaviour P
100% Pn
Test condition
Step 1 Step 2 Step 3 Step 4 Step 5
V measured [%] 100.03 112.57 115.08 112.57 99.98
VTarget [%0] 100 112.5 115 112.5 100
P measured [%0] 98.42 50.95 0.65 51.04 98.39
P Target [%] 100 50 0 50 100
Q measured [%] 0.56 -58.76 -58.96 -58.79 0.48
Q Target [%] 0.0 -60.0 -60.0 -60.0 0.0
Limit P: Tau=3s, Q: Tau=3s AP=12%Pn, AQ=12%Smax, AU=£1%Un
100% Pn
Test condition Dead time[s] response time[s] settling time([s]
P Q P Q P Q
Step 1- Step 2 0.4 0.2 8.2 8.8 8.2 8.8
Step 2- Step 3 0.2 - 9.8 - 9.8 -
Step 3- Step 4 0.2 - 9.8 - 9.8 -
Step 4- Step 5 0.2 0.2 6.4 8.8 6.4 8.8
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Step 3- Step 4
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Assessment criterion:
P(U) setting
U/Un(%) 110 115
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P/Pn(%) 100 0

Unless further requirements apply for a specific grid code, the test shall be considered passed if:

The measured 30-s averages of the active power (positive sequence components) during steady-
stateconditions are within a tolerance band of £ 2% Smax and = 1 %Un, of the set P(U) characteristic.

the time response of the active power during the measurement represents the applied configuration
withinthe tolerance band resulting from the behaviour of an equivalent first order filter element and the
configuredtime constant tau. Accepted tolerances are

-5 % Pn, for the active power values and 3 s for the time in case of a power decrease.
+5 % Pn, for the active power values and 3 s for the time in case of a power increase.

No discontinuities in the characteristic curve are detected and no oscillations of the active power after
theend of the transient period of 5 T as configured and no disconnection of the EUT occur.

The settings of the function, as well as the enabling and disabling of the function, are field adjustable
andmeans are provided to protect these from unpermitted interference (e.g. password or seal).
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5.7 EMC and power quality
5.7.2.2 Verification procedure for harmonics, interharmonics and higher frequencies up P
to 9 kHz
Model: Sowave-TL8
Power 33% 66% 100%
Level
Harmonic Current % of Current % of Current % of Harmonic
Magnitude Funda- Magnitude Funda- Magnitude Funda- Current
(A) mental (A) mental (A) mental Limits (A)
2nd 0.134 1.153 0.150 1.291 0.175 1.512 1.08
3rd 0.203 1.748 0.191 1.649 0.206 1.774 23
4th 0.026 0.223 0.032 0.274 0.026 0.225 0.43
5th 0.143 1.232 0.150 1.291 0.142 1.223 1.14
6th 0.015 0.133 0.007 0.062 0.009 0.079 0.3
7th 0.068 0.583 0.077 0.667 0.080 0.688 0.77
8th 0.006 0.050 0.007 0.060 0.017 0.145 0.23
9th 0.063 0.545 0.054 0.468 0.066 0.565 0.4
10th 0.008 0.069 0.017 0.149 0.012 0.103 0.184
11th 0.205 1.771 0.091 0.785 0.199 1.715 0.33
12th 0.007 0.058 0.004 0.036 0.012 0.106 0.153
13th 0.047 0.405 0.021 0.178 0.097 0.838 0.21
14th 0.005 0.043 0.002 0.019 0.008 0.065 0.131
15th 0.034 0.294 0.032 0.278 0.041 0.349 0.15
16th 0.005 0.040 0.004 0.031 0.005 0.039 0.115
17th 0.051 0.443 0.033 0.288 0.023 0.199 0.132
18th 0.002 0.019 0.003 0.029 0.004 0.031 0.102
19th 0.052 0.446 0.033 0.283 0.010 0.086 0.118
20th 0.003 0.030 0.004 0.032 0.005 0.044 0.092
21st 0.037 0.323 0.028 0.239 0.012 0.106 0.107
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22nd 0.003 0.024 0.004 0.038 0.003 0.023 0.084
23rd 0.025 0.217 0.017 0.150 0.021 0.185 0.098
24th 0.002 0.021 0.003 0.026 0.003 0.030 0.077
25th 0.016 0.138 0.012 0.100 0.020 0.174 0.09
26th 0.002 0.017 0.003 0.026 0.002 0.021 0.071
27th 0.030 0.258 0.003 0.027 0.025 0.214 0.083
28th 0.002 0.016 0.003 0.024 0.003 0.024 0.066
29th 0.032 0.280 0.005 0.046 0.023 0.195 0.078
30th 0.003 0.022 0.002 0.019 0.003 0.024 0.061
31st 0.021 0.179 0.005 0.040 0.022 0.188 0.073
32nd 0.002 0.015 0.002 0.014 0.003 0.022 0.058
33rd 0.005 0.046 0.007 0.059 0.020 0.175 0.068
34th 0.002 0.016 0.002 0.015 0.002 0.021 0.054
35th 0.014 0.124 0.005 0.042 0.018 0.156 0.064
36th 0.002 0.016 0.002 0.017 0.002 0.017 0.051
37th 0.015 0.128 0.005 0.039 0.015 0.129 0.061
38th 0.002 0.014 0.002 0.018 0.002 0.016 0.048
39th 0.006 0.048 0.012 0.105 0.009 0.076 0.058
40th 0.001 0.012 0.003 0.027 0.002 0.017 0.046
41st 0.011 0.098 0.014 0.121 0.007 0.064 N/A
42nd 0.002 0.014 0.004 0.036 0.002 0.020 N/A
43rd 0.018 0.152 0.016 0.139 0.006 0.049 N/A
44th 0.002 0.014 0.003 0.025 0.002 0.019 N/A
45th 0.013 0.112 0.018 0.158 0.004 0.031 N/A
46th 0.002 0.015 0.002 0.020 0.002 0.019 N/A
47th 0.007 0.064 0.017 0.148 0.004 0.039 N/A
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48th 0.002 0.019 0.002 0.017 0.003 0.025 N/A
49th 0.007 0.056 0.015 0.131 0.004 0.035 N/A
50th 0.002 0.016 0.002 0.013 0.002 0.017 N/A
THD [%] - 3.285 - 2.799 -- 3.452 5
Note:

Samplerate:20 kHz

Measured on each phase and choose the maximum value of three phase.
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5.7 EMC and power quality
5.7.2.2 Verification procedure for harmonics, interharmonics and higher frequencies up P
to 9 kHz
Model: Sowave-TL12
Power 33% 66% 100%
Level
Harmonic Current % of Current % of Current % of Harmonic
Magnitude Funda- Magnitude Funda- Magnitude Funda- Current
(A) mental (A) mental (A) mental Limits (%)
2nd 0.133 0.766 0.171 0.985 0.213 1.222 8.000
3rd 0.193 1.112 0.207 1.190 0.230 1.321 21.600
4th 0.034 0.194 0.028 0.159 0.025 0.145 4.000
5th 0.153 0.879 0.140 0.807 0.149 0.856 10.700
6th 0.009 0.054 0.009 0.054 0.005 0.028 2.670
7th 0.072 0.411 0.080 0.460 0.077 0.440 7.200
8th 0.004 0.024 0.016 0.094 0.016 0.093 2.000
9th 0.049 0.279 0.068 0.389 0.058 0.336 3.800
10th 0.011 0.064 0.012 0.067 0.011 0.061 1.600
11th 0.122 0.699 0.199 1.144 0.212 1.220 3.100
12th 0.005 0.028 0.012 0.068 0.010 0.059 1.330
13th 0.085 0.489 0.096 0.550 0.133 0.766 2.000
14th 0.006 0.032 0.008 0.046 0.007 0.042 N/A
15th 0.051 0.295 0.039 0.225 0.076 0.437 N/A
16th 0.004 0.022 0.005 0.028 0.005 0.030 N/A
17th 0.030 0.170 0.022 0.126 0.056 0.325 N/A
18th 0.003 0.018 0.004 0.021 0.006 0.034 N/A
19th 0.009 0.049 0.009 0.054 0.040 0.233 N/A
20th 0.003 0.018 0.005 0.027 0.005 0.031 N/A
21st 0.006 0.035 0.014 0.083 0.028 0.159 N/A
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22nd 0.002 0.013 0.003 0.017 0.005 0.028 N/A
23rd 0.008 0.047 0.022 0.127 0.022 0.125 N/A
24th 0.002 0.013 0.004 0.021 0.004 0.021 N/A
25th 0.017 0.097 0.021 0.119 0.020 0.117 N/A
26th 0.003 0.016 0.002 0.013 0.004 0.025 N/A
27th 0.022 0.125 0.025 0.143 0.012 0.067 N/A
28th 0.003 0.019 0.003 0.016 0.004 0.021 N/A
29th 0.027 0.156 0.023 0.132 0.015 0.089 N/A
30th 0.003 0.020 0.003 0.016 0.004 0.022 N/A
31st 0.026 0.148 0.022 0.126 0.015 0.089 N/A
32nd 0.002 0.012 0.003 0.016 0.004 0.021 N/A
33rd 0.023 0.134 0.019 0.111 0.015 0.085 N/A
34th 0.002 0.013 0.002 0.014 0.004 0.022 N/A
35th 0.021 0.122 0.017 0.098 0.017 0.098 N/A
36th 0.003 0.016 0.002 0.011 0.004 0.022 N/A
37th 0.023 0.130 0.014 0.080 0.013 0.075 N/A
38th 0.003 0.015 0.002 0.012 0.004 0.022 N/A
39th 0.027 0.152 0.007 0.043 0.019 0.108 N/A
40th 0.002 0.013 0.002 0.012 0.004 0.023 N/A
41st 0.026 0.149 0.006 0.037 0.018 0.103 N/A
42nd 0.002 0.010 0.002 0.014 0.004 0.022 N/A
43rd 0.023 0.130 0.005 0.026 0.015 0.087 N/A
44th 0.002 0.012 0.002 0.012 0.003 0.020 N/A
45th 0.015 0.085 0.004 0.022 0.017 0.099 N/A
46th 0.002 0.013 0.002 0.012 0.003 0.019 N/A
47th 0.012 0.070 0.004 0.025 0.015 0.087 N/A
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48th 0.002 0.013 0.003 0.016 0.003 0.019 N/A
49th 0.009 0.054 0.004 0.024 0.012 0.067 N/A
50th 0.002 0.011 0.002 0.011 0.003 0.018 N/A
THD [%] -- 1.973 - 2.292 - 2.620 13
PWHD [%] - 2.594 - 2.163 - 3.000 22
Note:
Samplerate:20 kHz
Measured on each phase and choose the maximum value of three phase.
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5.7 EMC and power quality

Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz
must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Model: Sowave-TL12

Harmonics
F[’(f/f’]” o5 | 10 | 20 | 30 | 40 | s0 | 60 | 70 | 8 | 90 | 100

Order | 11%] | 11%] | 11%] | 1% | 11%] | 1% | 11%] | 1% | 1] | 1% | 11
2 | 0257 | 0632 | 0.742 | 0.776 | 0.835 | 0.897 | 0.968 | 1.021 | 1.095 | 1.162 | 1.222
3 | 1.006 | 1.180 | 1.153 | 1.149 | 1.124 | 1133 | 1.145 | 1.186 | 1.228 | 1.269 | 1.321
4 | 0089 | 0187 | 0.139 | 0.171 | 0.196 | 0.166 | 0.160 | 0.152 | 0.144 | 0.144 | 0.145
5 | 0794 | 0.723 | 0.829 | 0.866 | 0.855 | 0.844 | 0.844 | 0.842 | 0.848 | 0.857 | 0.856
6 | 0047 | 0.058 | 0.085 | 0.055 | 0.035 | 0.017 | 0.026 | 0.028 | 0.023 | 0.024 | 0.028
7 | 0428 | 0510 | 0.388 | 0.414 | 0.451 | 0.454 | 0.453 | 0.450 | 0.440 | 0.434 | 0.440
8 | 0053|0032 | 0036 | 0019 | 0.023 | 0.051 | 0.077 | 0.093 | 0.097 | 0.094 | 0.093
o | 0293|0312 | 0373 | 0281 | 0.200 | 0.326 | 0.326 | 0.336 | 0.340 | 0.342 | 0.336
10 | 0.057 | 0.065 | 0.029 | 0.044 | 0.076 | 0.088 | 0.078 | 0.067 | 0.059 | 0.058 | 0.061
11 | 0338 | 0294 | 1116 | 0922 | 0352 | 0.784 | 1.043 | 1.162 | 1.201 | 1.217 | 1.220
12 | 0028 | 0.021 | 0.045 | 0.023 | 0.016 | 0.033 | 0.046 | 0.055 | 0.057 | 0.058 | 0.059
13| 0126 | 0.393 | 0209 | 0.535 | 0.212 | 0.237 | 0.464 | 0.604 | 0.683 | 0.734 | 0.766
14 | 0013 | 0037 | 0,042 | 0020 | 0.015 | 0.015 | 0.029 | 0.037 | 0.041 | 0.043 | 0.042
15 | 0146 | 0161 | 0270 | 0237 | 0274 | 0.068 | 0.161 | 0.282 | 0.356 | 0.408 | 0.437
16 | 0.014 | 0.043 | 0.029 | 0.015 | 0.020 | 0.021 | 0.022 | 0.012 | 0.014 | 0.022 | 0.030
17 | 0219 | 0.065 | 0.355 | 0.080 | 0.235 | 0.094 | 0.061 | 0.161 | 0.225 | 0.282 | 0.325
18 | 0.011 | 0.013 | 0,019 | 0.014 | 0.019 | 0.015 | 0.015 | 0.020 | 0.028 | 0.031 | 0.034
19 | 0223 | 0260 | 0.310 | 0,042 | 0.170 | 0.168 | 0.086 | 0.071 | 0.124 | 0.182 | 0.233
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20 | 0.011 | 0.019 | 0.028 | 0.014 | 0.024 | 0.012 | 0.019 | 0.028 | 0.035 | 0.034 | 0.031
21 0.139 | 0.198 | 0.176 | 0.089 | 0.101 | 0.177 | 0.120 | 0.055 | 0.063 | 0.112 | 0.159
22 | 0.009 | 0.015 | 0.019 | 0.015 | 0.022 | 0.015 | 0.014 | 0.010 | 0.013 | 0.020 | 0.028
23 | 0.029 | 0.112 | 0.058 | 0.140 | 0.059 | 0.148 | 0.144 | 0.112 | 0.085 | 0.090 | 0.125
24 | 0.015 | 0.011 | 0.012 | 0.015 | 0.011 | 0.013 | 0.014 | 0.013 | 0.015 | 0.018 | 0.021
25 | 0.047 | 0.171 | 0.122 | 0.169 | 0.038 | 0.124 | 0.141 | 0.103 | 0.080 | 0.083 | 0.117
26 | 0.009 | 0.015 | 0.011 | 0.012 | 0.008 | 0.020 | 0.016 | 0.009 | 0.016 | 0.021 | 0.025
27 | 0.046 | 0.128 | 0.172 | 0.174 | 0.036 | 0.088 | 0.153 | 0.138 | 0.102 | 0.064 | 0.067
28 | 0.011 | 0.018 | 0.017 | 0.012 | 0.007 | 0.010 | 0.015 | 0.013 | 0.013 | 0.015 | 0.021
29 | 0.058 | 0.066 | 0.125 | 0.148 | 0.020 | 0.056 | 0.126 | 0.131 | 0.111 | 0.084 | 0.089
30 | 0.008 | 0.016 | 0.021 | 0.014 | 0.007 | 0.010 | 0.012 | 0.013 | 0.017 | 0.020 | 0.022
31 0.057 | 0.134 | 0.018 | 0.120 | 0.019 | 0.032 | 0.113 | 0.123 | 0.106 | 0.081 | 0.089
32 | 0.007 | 0.010 | 0.010 | 0.009 | 0.011 | 0.010 | 0.014 | 0.009 | 0.011 | 0.016 | 0.021
33 | 0.069 | 0.085 | 0.090 | 0.144 | 0.061 | 0.023 | 0.076 | 0.129 | 0.134 | 0.109 | 0.085
34 | 0.014 | 0.010 | 0.010 | 0.013 | 0.012 | 0.011 | 0.011 | 0.013 | 0.016 | 0.019 | 0.022
35 | 0.054 | 0.070 | 0.104 | 0.171 | 0.090 | 0.032 | 0.061 | 0.121 | 0.139 | 0.121 | 0.098
36 | 0.011 | 0.011 | 0.014 | 0.013 | 0.018 | 0.011 | 0.011 | 0.008 | 0.018 | 0.021 | 0.022
37 | 0.044 | 0.054 | 0.057 | 0.177 | 0.103 | 0.024 | 0.049 | 0.096 | 0.110 | 0.093 | 0.075
38 | 0.009 | 0.009 | 0.012 | 0.012 | 0.019 | 0.008 | 0.010 | 0.008 | 0.015 | 0.019 | 0.022
39 | 0.041 | 0.022 | 0.081 | 0.143 | 0.130 | 0.038 | 0.011 | 0.072 | 0.113 | 0.118 | 0.108
40 | 0.010 | 0.016 | 0.009 | 0.009 | 0.016 | 0.007 | 0.011 | 0.009 | 0.012 | 0.018 | 0.023
41 0.034 | 0.051 | 0.120 | 0.109 | 0.122 | 0.020 | 0.012 | 0.061 | 0.097 | 0.105 | 0.103
42 | 0.008 | 0.018 | 0.012 | 0.008 | 0.014 | 0.009 | 0.014 | 0.007 | 0.010 | 0.017 | 0.022
43 | 0.049 | 0.023 | 0.098 | 0.079 | 0.114 | 0.014 | 0.016 | 0.050 | 0.085 | 0.094 | 0.087
44 | 0.009 | 0.012 | 0.010 | 0.010 | 0.011 | 0.010 | 0.009 | 0.008 | 0.008 | 0.013 | 0.020
45 | 0.032 | 0.019 | 0.036 | 0.062 | 0.100 | 0.034 | 0.027 | 0.026 | 0.066 | 0.093 | 0.099
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46 | 0.007 | 0.011 | 0.011 | 0.012 | 0.010 | 0.012 | 0.009 | 0.010 | 0.009 | 0.012 | 0.019
47 | 0.042 | 0.021 | 0.036 | 0.071 | 0.091 | 0.035 | 0.025 | 0.028 | 0.061 | 0.079 | 0.087
48 | 0.010 | 0.010 | 0.016 | 0.014 | 0.015 | 0.021 | 0.012 | 0.015 | 0.011 | 0.013 | 0.019
49 | 0.025 | 0.044 | 0.039 | 0.051 | 0.085 | 0.044 | 0.024 | 0.025 | 0.048 | 0.063 | 0.067
50 | 0.008 | 0.011 | 0.011 | 0.011 | 0.010 | 0.016 | 0.008 | 0.011 | 0.009 | 0.011 | 0.018
Interharmonics at continuous operation
F[’(f/f]” 0 10 | 20 | 30 | 4 | 50 | 60 | 70 | 8 | 90 | 100
flHZ] | h[%] | (%] | W(%] | n[%] | W(%] | h[%] | W(%] | (%] | (%] | (%] | In[%]
75 | 0.039 | 0.046 | 0.040 | 0.043 | 0.050 | 0.042 | 0.045 | 0.046 | 0.049 | 0.053 | 0.061
125 | 0.027 | 0.025 | 0.027 | 0.036 | 0.036 | 0.031 | 0.026 | 0.027 | 0.028 | 0.029 | 0.032
175 | 0.024 | 0.027 | 0.026 | 0.032 | 0.037 | 0.029 | 0.026 | 0.026 | 0.026 | 0.028 | 0.030
225 | 0.020 | 0.021 | 0.019 | 0.025 | 0.030 | 0.021 | 0.022 | 0.022 | 0.022 | 0.023 | 0.026
275 | 0.022 | 0.024 | 0.024 | 0.030 | 0.036 | 0.028 | 0.029 | 0.029 | 0.029 | 0.031 | 0.033
325 | 0.019 | 0.019 | 0.018 | 0.022 | 0.026 | 0.020 | 0.020 | 0.019 | 0.019 | 0.020 | 0.022
375 | 0.021 | 0.027 | 0.025 | 0.031 | 0.036 | 0.032 | 0.032 | 0.031 | 0.032 | 0.033 | 0.035
425 | 0.017 | 0.020 | 0.018 | 0.021 | 0.022 | 0.021 | 0.019 | 0.019 | 0.019 | 0.020 | 0.022
475 | 0.021 | 0.035 | 0.031 | 0.036 | 0.040 | 0.037 | 0.037 | 0.037 | 0.037 | 0.039 | 0.040
525 | 0.017 | 0.031 | 0.024 | 0.027 | 0.031 | 0.029 | 0.030 | 0.030 | 0.031 | 0.035 | 0.040
575 | 0.017 | 0.030 | 0.023 | 0.025 | 0.028 | 0.027 | 0.026 | 0.028 | 0.029 | 0.033 | 0.037
625 | 0.016 | 0.027 | 0.019 | 0.021 | 0.023 | 0.022 | 0.022 | 0.022 | 0.023 | 0.026 | 0.029
675 | 0.015 | 0.025 | 0.017 | 0.020 | 0.021 | 0.021 | 0.021 | 0.021 | 0.022 | 0.026 | 0.029
725 | 0.014 | 0.023 | 0.016 | 0.019 | 0.018 | 0.019 | 0.018 | 0.019 | 0.019 | 0.023 | 0.025
775 | 0.014 | 0.022 | 0.016 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.019 | 0.022 | 0.025
825 | 0.013 | 0.020 | 0.015 | 0.017 | 0.016 | 0.017 | 0.017 | 0.016 | 0.017 | 0.019 | 0.023
875 | 0.013 | 0.020 | 0.015 | 0.017 | 0.016 | 0.016 | 0.016 | 0.016 | 0.017 | 0.020 | 0.022
925 | 0.012 | 0.018 | 0.015 | 0.018 | 0.015 | 0.015 | 0.015 | 0.015 | 0.016 | 0.018 | 0.020
TNRD-TRF-113 Page 210 of 302 Version A/1




TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
975 | 0.012 | 0.015 | 0.014 | 0.018 | 0.015 | 0.016 | 0.016 | 0.016 | 0.016 | 0.019 | 0.021
1025 | 0.012 | 0.014 | 0.014 | 0.018 | 0.016 | 0.016 | 0.016 | 0.015 | 0.015 | 0.016 | 0.019
1075 | 0.011 | 0.014 | 0.014 | 0.018 | 0.015 | 0.016 | 0.016 | 0.015 | 0.014 | 0.016 | 0.019
1125 | 0.011 | 0.013 | 0,013 | 0.017 | 0.016 | 0.017 | 0.016 | 0.015 | 0.014 | 0.014 | 0.017
1175 | 0.010 | 0.013 | 0,013 | 0.018 | 0.016 | 0.017 | 0.016 | 0.015 | 0.015 | 0.015 | 0.018
1225 | 0.010 | 0.012 | 0,013 | 0.016 | 0.016 | 0.017 | 0.016 | 0.016 | 0.015 | 0.015 | 0.017
1275 | 0.011 | 0.012 | 0,013 | 0.015 | 0.016 | 0.017 | 0.016 | 0.016 | 0.015 | 0.015 | 0.018
1325 | 0.010 | 0.012 | 0.013 | 0.014 | 0.016 | 0.016 | 0.016 | 0.016 | 0.015 | 0.015 | 0.018
1375 | 0.011 | 0.012 | 0,013 | 0.013 | 0.016 | 0.015 | 0.016 | 0.016 | 0.016 | 0.016 | 0.018
1425 | 0.010 | 0.011 | 0,012 | 0.013 | 0.016 | 0.014 | 0.015 | 0.015 | 0.016 | 0.016 | 0.017
1475 | 0.011 | 0.012 | 0,012 | 0.013 | 0.016 | 0.015 | 0.015 | 0.015 | 0.017 | 0.018 | 0.020
1525 | 0.010 | 0.011 | 0,011 | 0.012 | 0.015 | 0.013 | 0.014 | 0.013 | 0.015 | 0.016 | 0.018
1575 | 0.010 | 0.011 | 0,011 | 0.012 | 0.014 | 0,012 | 0.013 | 0.013 | 0.014 | 0.016 | 0.020
1625 | 0.010 | 0.011 | 0.011 | 0.012 | 0.014 | 0,012 | 0.012 | 0.012 | 0.013 | 0.015 | 0.021
1675 | 0.010 | 0.012 | 0,011 | 0.012 | 0.013 | 0,012 | 0.013 | 0.012 | 0.013 | 0.015 | 0.022
1725 | 0.010 | 0.011 | 0.011 | 0.011 | 0.013 | 0.011 | 0.012 | 0.011 | 0.012 | 0.014 | 0.021
1775 | 0.010 | 0.012 | 0,011 | 0.012 | 0.012 | 0,012 | 0.012 | 0.011 | 0.012 | 0.014 | 0.017
1825 | 0.010 | 0.011 | 0,011 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.011 | 0.016 | 0.015
1875 | 0.010 | 0.012 | 0.011 | 0.012 | 0.012 | 0.011 | 0.012 | 0.011 | 0.012 | 0.022 | 0.015
1925 | 0.010 | 0.011 | 0,011 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.017 | 0.015 | 0.015
1975 | 0.011 | 0.012 | 0,013 | 0.012 | 0.012 | 0.011 | 0.012 | 0.015 | 0.020 | 0.012 | 0.015

Higher Frequencies components
F[’(/,/E’]” 0 10 20 30 40 50 60 70 80 9 | 100

flkHZ] | %] | (%] | (%] | %l | (%] | Wi%] | %l | (%] | Wi%] | (%] | I [%]
21 | 0221 | 0219 | 0231 | 0147 | 0.259 | 0.097 | 0.099 | 0.131 | 0.159 | 0.187 | 0.211
23 | 0207 | 0472 | 0.416 | 0.204 | 0.165 | 0.095 | 0.108 | 0.125 | 0.149 | 0.188 | 0.210
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25 | 0201 | 0.173 | 0.320 | 0.570 | 0.204 | 0.103 | 0.089 | 0.139 | 0.170 | 0.181 | 0.208
2.7 | 0251 | 0.190 | 0.258 | 0.235 | 0.495 | 0.388 | 0.128 | 0.158 | 0.193 | 0.220 | 0.244
29 | 0261 | 0270 | 0.288 | 0.215 | 0.191 | 0.345 | 0.605 | 0.633 | 0.667 | 0.705 | 0.732
31 | 0387 | 0.371 | 0.260 | 0.254 | 0.269 | 0.197 | 0.187 | 0.212 | 0.265 | 0.312 | 0.353
3.3 | 0510 | 0.591 | 0.805 | 0.936 | 1.005 | 1.002 | 1.075 | 1.148 | 1.211 | 1.237 | 1.246
35 | 0.301 | 0.396 | 0.390 | 0.416 | 0.483 | 0.379 | 0.411 | 0.532 | 0.661 | 0.808 | 1.016
3.7 | 0157 | 0.201 | 0.233 | 0.266 | 0.295 | 0.254 | 0.271 | 0.397 | 0.555 | 0.806 | 1.177
3.9 | 0.069 | 0.095 | 0.102 | 0.115 | 0.126 | 0.129 | 0.120 | 0.162 | 0.194 | 0.248 | 0.361
41 | 0.051 | 0.056 | 0.055 | 0.061 | 0.067 | 0.074 | 0.109 | 0.112 | 0.123 | 0.147 | 0.169
43 | 0.040 | 0.041 | 0.042 | 0.042 | 0.047 | 0.062 | 0.047 | 0.050 | 0.053 | 0.059 | 0.068
45 | 0.034 | 0.033 | 0.034 | 0.033 | 0.037 | 0.047 | 0.036 | 0.038 | 0.040 | 0.042 | 0.045
47 | 0.043 | 0.050 | 0.048 | 0.046 | 0.051 | 0.047 | 0.048 | 0.048 | 0.049 | 0.051 | 0.052
49 | 0.024 | 0.024 | 0.026 | 0.028 | 0.026 | 0.026 | 0.027 | 0.028 | 0.030 | 0.031 | 0.033
51 | 0.024 | 0.022 | 0.023 | 0.025 | 0.023 | 0.023 | 0.024 | 0.025 | 0.027 | 0.028 | 0.030
53 | 0.022 | 0.022 | 0.021 | 0.020 | 0.022 | 0.021 | 0.021 | 0.021 | 0.023 | 0.023 | 0.024
55 | 0.020 | 0.019 | 0.019 | 0.018 | 0.018 | 0.020 | 0.019 | 0.020 | 0.021 | 0.022 | 0.022
5.7 | 0.019 | 0.020 | 0.020 | 0.019 | 0.019 | 0.021 | 0.020 | 0.021 | 0.022 | 0.022 | 0.023
59 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.017 | 0.019 | 0.020 | 0.021 | 0.022 | 0.023
6.1 | 0.020 | 0.020 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.020 | 0.022 | 0.023 | 0.024
6.3 | 0.019 | 0.017 | 0.015 | 0.015 | 0.016 | 0.015 | 0.016 | 0.017 | 0.020 | 0.022 | 0.027
6.5 | 0.020 | 0.018 | 0.017 | 0.017 | 0.017 | 0.016 | 0.017 | 0.019 | 0.022 | 0.023 | 0.025
6.7 | 0.019 | 0.023 | 0.024 | 0.027 | 0.027 | 0.027 | 0.030 | 0.031 | 0.034 | 0.036 | 0.037
6.9 | 0.019 | 0.021 | 0.017 | 0.017 | 0.016 | 0.014 | 0.015 | 0.016 | 0.019 | 0.021 | 0.022
71 | 0.023 | 0.023 | 0.022 | 0.021 | 0.021 | 0.022 | 0.026 | 0.027 | 0.029 | 0.032 | 0.033
7.3 0.017 | 0.017 | 0.016 | 0.016 | 0.021 0.017 | 0.014 | 0.014 | 0.018 | 0.020 | 0.022
75 | 0.016 | 0.016 | 0.017 | 0.020 | 0.015 | 0.013 | 0.013 | 0.014 | 0.017 | 0.020 | 0.022
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7.7 0.015 | 0.018 | 0.017 | 0.014 | 0.014 | 0.012 | 0.012 | 0.013 | 0.017 | 0.020 | 0.022
7.9 0.014 | 0.016 | 0.015 | 0.013 | 0.014 | 0.012 | 0.012 | 0.013 | 0.016 | 0.020 | 0.023
8.1 0.015 | 0.016 | 0.015 | 0.014 | 0.014 | 0.012 | 0.012 | 0.013 | 0.016 | 0.020 | 0.023
8.3 0.016 | 0.017 | 0.017 | 0.016 | 0.015 | 0.015 | 0.014 | 0.015 | 0.018 | 0.021 | 0.025
8.5 0.016 | 0.017 | 0.017 | 0.017 | 0.016 | 0.015 | 0.014 | 0.015 | 0.017 | 0.021 | 0.024
8.7 0.013 | 0.014 | 0.013 | 0.015 | 0.014 | 0.011 | 0.011 | 0.011 | 0.014 | 0.018 | 0.022
8.9 0.013 | 0.012 | 0.012 | 0.014 | 0.014 | 0.011 | 0.011 | 0.011 | 0.014 | 0.017 | 0.021

Note:

The normalization current is 17.4A.

Samplerate:20 kHz

Measured on each phase and choose the maximum value of three phase.
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5.7.2.3 Verification procedure for flicker and rapid voltage change

5.7.2.3.2 Flicker - Generation units with a rated currents<75 A

Test conditions:

Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-3 and/or EN

61000-3-11
Test: Sowave-TL8
Value Pst Pit 2 hours d(t) sooms dc dmax
Limit 1.0 0.65 3.3% 3.3% 4%
EN 61000-3-3(L1-N) 0.081 0.087 0.000% 0.129% 0.339%
EN 61000-3-3(L2-N) 0.077 0.069 0.000% 0.115% 0.319%
EN 61000-3-3(L3-N) 0.085 0.076 0.000% 0.127% 0.310%
Test: Sowave-TL12
Value Pst Pk 2 hours d(t) s00ms dc dmax
Limit 1.0 0.65 3.3% 3.3% 4%
EN 61000-3-11(L1-N) 0.099 0.094 0.000% 0.180% 0.308%
EN 61000-3-11(L2-N) 0.085 0.079 0.000% 0.154% 0.300%
EN 61000-3-11(L3-N) 0.092 0.087 0.000% 0.169% 0.348%

Test method:

EN 61000-3-3 for devices with a rated current of 16 A.
EN IEC 61000-3-11 for devices with a rated current of 16 A and 75 A

Note:

more than 16A.

Mains Impedance according EN 61000-3-3 / EN 61000-3-11:

Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zref * 3.3% / dc (Pn)
The tests should be based on the limits of the EN 61000-3-3 for less than 16A and on EN 61000-3-11 for
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5.7.2.3 Verification procedure for flicker and rapid voltage change o

5.7.2.3.3 Flicker - Generation units with a rated current > 75 A

Model:

Test:

The objective of the test is to determine the system flicker coefficient
c(Wk) at the system impedance angles 30°, 50°, 70° and 85°.

The flicker coefficient is determined according to the equation in
3.1.8.2.

Test conditions: The system flicker coefficient c(Wk) is determined for continuous
operation without disturbances. It shall be normalized to the nominal
apparent power. The apparent short-circuit power Sk shall be
referenced to a symmetrical short-circuit of the test source for a three-
phase EUT, and to the single-phase short-circuit power in the case of
a single-phase EUT.

Test:

Pst Ficker coefficient, c(yk)

%Pn
30° 50° 70° 85° 30° 50° 70° 85°
0 - - - - - - - -
10 -- -- -- -- -- -- -- --
20 -- -- -- -- -- -- -- --
30 -- -- -- -- -- -- -- --
40 -- -- -- -- -- -- -- --
50 -- -- -- -- -- -- -- --
60 -- -- -- -- -- -- -- --
70 -- -- -- -- -- -- -- --
80 -- -- -- -- -- -- -- --
90 -- -- -- -- -- -- -- --
100 -- -- -- -- -- -- -- --

Test method:

Although EN IEC 61000-3-11 applies only to rated currents < 75 A, flicker of the EUT with rated currents >

75 Ais also determined according to DIN EN 61000-3-11.

For controllable generating units with rated currents > 75 A, at least 12 measurements of 10 min each shall

be performed. One measurement shall be made for each of the 10 % active power bins from 0 % Pn or
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minimum regulating level, whichever is the higher to 90 % Pn and three measurements shall be made for
the 10 % active power bin from 100 % Pn.

NOTE 2 This means the midpoints of the bins are near 0 % Pn, 10 % Pn, 20 % Pn to 100 % Pn of the EUT.

A measurement consists of determining the short-term flicker strength Pst as a 3-tuple (phases L1, L2 and
L3).

The maximum over all Pst shall be selected as the value for the long-term flicker strength PIt.

Note:

Sy fic

r{‘P.\_ ) =P:.r._ri|.' Tkl

Determination of the flicker coefficient: n
Sk.fic/Sn set to 33.3

The normalization current is 28.99A.
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5.7.2.3 Verification procedure for flicker and rapid voltage change =
5.7.2.3.4 Rapid voltage changes - Generation units with a rated currents 75 A
EN 61000-3-3 (VDE 0838-3) for devices with a rated currents: 16 A.
EN IEC 61000-3-11 (VDE 0838-11) for devices with a rated current > 16 A and <75 A.
Test conditions:
Frequency: 50 Hz + 0.5%
THD of the voltage supply: 2.5 %
Voltage rise of the PGU at 100 Pemax %: < 3 %
Model: Sowave-TL8
Switch-on for any capacity (10% P»)
L1 L2 L3
Single period effective values of the current [A] 2.21 2.46 2.07
Single period effective values of the voltage [V] 229.73 230.00 230.60
ki value 0.19 0.21 0.18
kimax value 0.21
Switch-on for nominal capacity
L1 L2 L3
Single period effective values of the current [A] 2.64 1.79 2.45
Single period effective values of the voltage [V] 229.73 230.67 229.92
ki value 0.23 0.15 0.21
kimax value 0.23
Switch-off for nominal capacity
L1 L2 L3
Single period effective values of the current [A] 9.24 8.57 8.73
Single period effective values of the voltage [V] 230.33 229.84 229.42
ki value 0.80 0.74 0.75
kimax value 0.80
Highest kimax value for all switching operations
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Model: Sowave-TL12

Switch-on for any capacity (10% P»)

L1 L2 L3
Single period effective values of the current [A] 2.82 1.88 2.65
Single period effective values of the voltage [V] 229.97 230.69 229.71
ki value 0.16 0.11 0.15
kimax value 0.16
Switch-on for nominal capacity
L1 L2 L3
Single period effective values of the current [A] 2.88 1.91 2.72
Single period effective values of the voltage [V] 229.97 230.69 229.72
ki value 0.17 0.11 0.16
kimax value 0.17
Switch-off for nominal capacity
L1 L2 L3
Single period effective values of the current [A] 15.20 14.45 12.77
Single period effective values of the voltage [V] 229.69 230.44 229.40
ki value 0.87 0.83 0.73
kimax value 0.87
Highest kimax value for all switching operations
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5.7.2.3 Verification procedure for flicker and rapid voltage change

5.7.2.3.5 Rapid voltage changes - Generation units with a rated current > 75 A

N/A

Model:

Max, number of switching operations, N1o

10

Max, number of switching operations, N120

120

Case of switching operation

Start up Cut-in at 10% of rated power

Grid impedance angle, yx

30° 50° 70° 85°

Flicker step factor, ki(yx)

Voltage change factor, ku(yk)

Maximum inrush current factor Kimax

Case of switching operation

Start-up Cut-in at 100% of rated power

Grid impedance angle

30° 50° 70° 85°

Flicker step factor, k#(yk)

Voltage change factor, ku(yk)

Maximum inrush current factor kimax

Case of switching operation

Service disconnection at rated power

Grid impedance angle

30° 50° 70° 85°

Flicker step factor, k#(yk)

Voltage change factor, ku(yk)

Maximum inrush current factor kimax

Worst-case over-all switching operations, Kimax

Note:

* The maximum number N10m of the switching operation within a 10-minute period.
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* The maximum number N120m of the switching operation within a 2-hour period.
* The flicker step factor kf(y k) for the network impedance phase angles y k = 30°, 50°, 70° and 85°.
* The voltage change factor ku(y k) for the network impedance phase angles y k = 30°, 50°, 70° and 85°.

LI & 0,31
kf{wk)zmxs—m < Py fic < Tp
Flicker step factor kf(y k) )
k(v ) = J3- Ufic max :E_flc,lmn ) S

Uh Sp

Voltage change factor ku(y k)

Ufic,min is the minimum one period RMS value of the voltage on the fictitious grid during the switching
operation;

Ufic,max is the maximum one period RMS value of the voltage on the fictitious grid during the switching
operation.

Skfic/Sn in the fictitious grid was set to: 33.3

The normalization current is 28.9A.
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5.7.2.4 verification procedure for DC injection P
Model: Sowave-TL8
Protection limit Tested at four power levels limit 0.5% of lac;nom (0.058A)
Output power limit 30%-40% 60%-70% >95%
Output power(W) 2634 .4 5280.3 7993.4
Max. test value [mA] L1 18 23 22
Max. test value [mA] L2 -19 -21 -23
Max. test value [mA] L3 26 30 32

Diagram of permanent dc-injection

- PIA dcl |dc3 =====limit === |imit

Note:

The average rms value of the mains currents and mains voltages for each phase during the measurement
period and the averaged values of the individual DC current components for each phase as percentages of
Irated must be written down in the protocol.
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5.7.2.4 verification procedure for DC injection P
Model: Sowave-TL12
Protection limit Tested at four power levels limit 0.5% of lac;nom (0.087A)
Output power limit 30%-40% 60%-70% >95%
Output power(W) 3904.46 7904.67 11811.89
Max. test value [mA] L1 41 48 50
Max. test value [mA] L2 39 43 47
Max. test value [mA] L3 43 50 27

Diagram of permanent dc-injection

P{W)
(

-0.08

- PIA del It ==m==limit ====-Llimit

Note:

The average rms value of the mains currents and mains voltages for each phase during the measurement
period and the averaged values of the individual DC current components for each phase as percentages of
Irated must be written down in the protocol.

TNRD-TRF-113 Page 222 of 302 Version A/1



TUVNORD

Test Report
Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02
5.7.2 EMC and power quality P
Unbalance
cos ¢ =1 1.00
Setting values cos ¢ over-excited +0.80
cos ¢ under-excited -0.80

Test:

1-min mean value L1 L2 L3 L1-L2 L2 -L3 L3 - L1

a)cos @ =1 at 100 % Pie £ 5 % Pemax

Seso [VA] 3983.00 3991.61 4031.55 -8.61 -39.94 48.55
3983.31 3991.88 4031.83 -8.58 -39.95 48.53
3983.00 3991.84 4031.40 -8.84 -39.56 48.39
3982.83 3992.03 4031.39 -9.20 -39.37 48.56
3983.03 3992.28 4032.22 -9.25 -39.94 49.19

COS (PEe6O 0.9999

max. asymmetry [VA] 49.19

b) maximum under-excited (i) at 100 % P £ 5 % Pemax

Seso [VA] 3993.49 4008.09 4049.49 -14.60 -41.40 56.00
3992.01 4006.69 4048.01 -14.68 -41.33 56.00
3990.85 4005.54 4046.84 -14.68 -41.30 55.99
3990.05 4004.76 4045.68 -14.71 -40.92 55.63
3991.30 4006.09 4046.48 -14.80 -40.38 55.18

COS (PEe6o 0.8001

max. asymmetry [VA] 56.00

c) maximum over-excited (c) at 100 % P £ 5 % Pemax

Seeo [VA] 3979.56 3981.88 4024.10 -2.32 -42.22 44.54
3982.65 3984.70 4027.14 -2.06 -42.44 44.49
3980.37 3982.67 4024.57 -2.30 -41.90 44.20
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3981.39 3983.64 4026.11 -2.25 -42.47 44.72
3977.60 3980.14 4022.20 -2.53 -42.06 44.60

COS QE60 0.7996

max. asymmetry [VA] 44.72

d) cos ¢ =1 at 50 % P £ 5 % Pemax

Seeo [VA] 1995.56 1992.88 2013.26 2.69 -20.38 17.69
1995.72 1992.58 2013.37 3.14 -20.79 17.65
1995.87 1992.86 2014.11 3.01 -21.25 18.23
1995.79 1992.76 2013.88 3.03 -21.12 18.09
1995.57 1992.67 2013.43 2.90 -20.76 17.86

COS (E60 0.9999

max. asymmetry [VA] -21.25

e) maximum under-excited (i) at 50 % P £ 5 % Pemax

Seso [VA] 2479.26 2476.06 2507.00 3.20 -30.94 27.74
2481.24 2478.87 2508.93 2.37 -30.06 27.68
2481.70 2479.21 2509.74 2.49 -30.53 28.03
2482.95 2480.80 2511.21 2.16 -30.41 28.26
2479.27 2476.75 2507.58 2.51 -30.83 28.32

COS (Pe6o 0.8002

max. asymmetry [VA] -30.94

f) maximum over-excited (c) at 50 % Pie * 5 % Pemax

Seeo [VA] 2483.71 2493.22 2521.84 -9.51 -28.62 38.13
2481.38 2490.97 2519.12 -9.60 -28.14 37.74
2479.96 2489.25 2517.69 -9.30 -28.43 37.73
2480.33 2489.86 2517.69 -9.53 -27.83 37.36
2481.22 2490.86 2519.45 -9.63 -28.59 38.22
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COS (E60: 0.7993
max. asymmetry [VA] 38.22
Limit: <5% Semax and <4600VA

Test:

The maximum absolute difference between the apparent powers of the three phases is determined for each
of the five measurements (1-min means) in the respective operating point. The maximum of these five values
is again determined.

Assessment criterion:

The test is passed if the maximum value from the above measurements does not exceed 5 % Semax and <
4600 VA.
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4.9.3 Requirements on voltage and frequency protection
Checklist for type A

Several points to check

Clause(s) /
subclause(s) of this
EN 50549-1:2019

Parameter*

Configurable value
range

Value default

requirement for active
power delivery at

47.0 — 47.5 Hz Duration 0-20s Os
47.5 — 48.5 Hz Duration 30 — 90 min 30min
5.2 Operating 48.5 — 49.0 Hz Duration 30 — 90 min 30min
frequency range 49.0 — 51.0 Hz Duration not configurable unlimited
51.0 — 51.5 Hz Duration 30 — 90 min 30min
51. 5 — 52 Hz Duration 0—15min Os
4.4.3 Minimal Reduction threshold not configurable 49.5Hz

Maximum reduction rate

not configurable

10% Pwm/Hz

underfrequency
4.4.4 Continuous Upper limit not configurable 110% Un
operating voltage
range Lower limit not configurable 85% Un
ROCOF withstand capability
(defined with a sliding
4.5.2 Rate of change measurement window of 500 ms)
of frequency non-synchronous generating not configurable 2 Hz/s
(ROCOF) immunity technology:
synchronous generating
technology:
Maximum power resumption time | not configurable 1s
Time [s] | U[p.u.]
4.5.3.2 Under-voltage
ride through (UVRT) 0.0 0.2
Generating plant with
non-synchronous Voltage-Time-Diagram see Figure 6 0.15 0.2
generating technology
1.5 0.85
180 0.85
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180 0.9
4.5.3.3 Under-voltage | Maximum power resumption time | not configurable N/A
ride through (UVRT)
Generating plant with
synchronous Voltage-Time-Diagram see Figure 7 N/A
generating technology
Time [s] | Time [s]
0.0 1.25
0.1 1.25
4.5.4 Over-voltage . . not configurable 0.1 1.20
ride through (OVRT) Voltage-Time-Diagram )
see Figure 8 50 1.20
5.0 1.15
60 1.15
60 1.10
Threshold frequency 1 50.2 Hz - 52 Hz 50.2 Hz
Droop 2% —-12% 5%
Pwmax for
synchronous
generating
technology and
Power reference PM | Pmax EESS
Pw for other non-
4.6.1 Power response synchronous
to overfrequency generating
technology
Intentional delay 0-2s Os
Deactivation threshold fstop 50.0 Hz — f1 deactivated
Deactivation time tstop 0-600s -
Acceptance of staged es | no os
disconnection y y
Threshold frequency f1 49.8 Hz — 46 Hz 49.8 Hz
4.6.2 Power response o o
to underfrequency Droop 2-12% 5%
Power reference PM | Pmax Pmax
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Intentional delay

0-2s

Os

4.7.2.2 voltage
support by
Capabilities

Active factor/ reactive power
(%Pd) range overexcited

0.9-1/48%Pq-0
0.95-1/33%P4-0

0.9-1/48%Pd-0

Active factor/ reactive power
(%Pd) range underexcited

0.9-1/48%Pd-0
0.95 - 1/33%Pd-0

0.9-1/48%Pd-0

Q setp.
4.7.2.3 voltage Q(U)
support by reactive .
power - Control Enabled control mode Q(P) Q set point
modes cos ¢ setp.
cos ¢ (P)
0-48 % PD
4.7.2.3.2 voltage_ Q set point and excitation ° 0
support by reactive 0-33%PD
power - Set point
control modes cos @ setpoint and excitation 1-0.9 1
Characteristic curve - Indicate d_efgult
characteristic
4.7.2.3.3 voltage Time constant 3s—-60s 10s
support by reactive
power - Voltage Min cos ¢ 0.0-1 0.9
related control modes
Lock in power 0% —20% deactivated
Lock out power 0% -20% deactivated

4.7.2.3.4 voltage
support by reactive

Characteristic curve

Indicate default

power - Power related characteristic
control mode
4.7.4.2.2 Zero current | Enabling enable | disable disabled
mode for converter
connected generating | Static voltage range overvoltage | 100 % Un — 120 % Un 120 % Un
technology /
Generating Plant with ,
non-synchronous Static voltage range 20 % Un — 100 % Un 50 % Un
generator undervoltage

Threshold for protection as Interface
4.9.3 Requirements dedicated device [ in A or kW. 16 A — 250 kVA protection
on voltage and kVA] integrated
frequency protection**

Undervoltage threshold stage 1 0.2Un-1Un 0.85 Un
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Undervoltage operate time stage

1 01s-5s 99s
Undervoltage threshold stage 2 0.2Un-1Un 0.2Un
l2JndervoItage operate time stage 01s—3s 4
Overvoltage threshold stage 1 1.0Un-1.2Un 1.2 Un
(1)vervoltage operate time stage 01s—5s 99 s
Overvoltage threshold stage 2 1.0Un-1.3Un 1.25 Un
;)vervoltage operate time stage 01s—3s 4s
Overvoltage tlhreshold 10 min 1.0 Un—115 Un 1.10 Un
mean protection
thderfrequency threshold stage 470 Hz— 50.0 Hz 47 5 Hz
Underfrequency operate time 01s—5s 99 s
stage 1
;Jnderfrequency threshold stage 470 Hz — 50.0 Hz 47 Hz
Underfrequency operate time 01s—3s 4s
stage 2
Overfrequency threshold stage 1 | 50.0 Hz — 52.0 Hz 51.5Hz
Overfrequency operate time 01s—5s 99 s
stage 1
Overfrequency threshold stage 2 | 50.0 Hz — 52.0 Hz 52 Hz
Overfrequency operate time 01s—3s 4s
stage 2
Lower frequency 47.0 Hz - 50.0 Hz 49.5 Hz
Upper frequency 50.0 Hz-52.0 Hz 50.2 Hz
4.10.2 Automatic
reconnection after Lower voltage 50 % Un — 100 % Un 85 % Un
tripping
Upper voltage 100 % Un — 120 % Un 110 % Un
Observation time 10s-600s 60 s
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Active power increase gradient

6 % — 3000 %/min

10 %Pn /min

Lower frequency 47.0 Hz - 50.0 Hz 49.5 Hz
Upper frequency 50.0 Hz - 52.0 Hz 50.2 Hz

4.10.2 Automatic Lower voltage 50 % Un - 100 % Un 85 % Un

reconnection after

tripping Upper voltage 100 % Un —120 % Un 110 % Un
Observation time 10s-600s 60 s
Active power increase gradient 6 % — 3000 Y%/min 10 % /min
Lower frequency 47.0 Hz - 50.0 Hz 49.5 Hz
Upper frequency 50.0 Hz-52.0 Hz 50.1 Hz

4.10.3 Starting to Lower voltage 50 % — 100 % Un 85 % Un

generate electrical

power Upper voltage 100 % — 120 % Un 110 % Un
Observation time 10s-600s 60 s
Active power increase gradient 6 % — 3000 %/min disabled

4.11.1 Ceasing active
power

Activation option

Can be achieved
by PGU. (Logic
interface shall be
specified by DNO)

4.11.2 Reduction of
active power on set
point

Activation option

Can be achieved
by PGU.
(Definition shall be
specified by DNO)

4.12 Remote
information exchange

Activation option

Can be achieved
by PGU.
(Definition shall be
specified by DNO)

*If additional parameters have been evaluated during test, these shall be added as additional lines in the

table.

**This can be used for manufacturer specific parameter descriptions.
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L1-N)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
195.87 276.32
Trip value [V] 195.93 276.36
195.96 276.51
99.011 99.038
Trip time [s] go”/o L‘; Utiow - 99.039 ;)”/OTUC; Utaign * 99.064
99.043 99.078
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un*+1% Un 40s<t<4.1s 1.30Un*+1% Un 40s<t<4.1s
45.65 299.56
Trip value [V] 46.00 299.57
46.76 299.57
4.015 4.026
Trip time [s] LSJO”/O L‘; Uiriou - 4.016 EO”/OTU‘; Unnaign *+ 4.039
4.023 4.046
Note:
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Under -voltage — Stage 1

AR ) L s i
L= R0 457557 LAZEIELT 13904260
LRI -ZTanea -14T.06T8 1520064
LU R -3345867 ~LAE.BTER -143.5304
Ajua v IRLESS 323708 FEITET
LLEAL] 8201766 -DDATERL 154082
WA A 0814015 L8153 OEwas
WA 113 A SATOET CHLITI -1028TTG
B UL_tAMS_ro@POWER/D (V] 2298737 1837288 4014484

Over-voltage — Stage 1

bt =3 A [ AR LEd ]

i T 497577 14405305 L3OTEIY
WAL -1512002 plod 2132866
WA U2 V) 3238847 190.2306 1336541

LR 1718614 3238579 1517368
WAL A] 4392385 23503 2415959
LR 06403 LS04 ST
AL L13 4] -ATaEa14 -D.0s4121 4532733
BUL_IRMS_rc@POWERR V] 2rhaa08 aTe0HE 48,1508

U2_tRMS_rc@POWER/ [V] Ertl ] 2 -44Bte-3

U3_tAMS_rc@POWER)D [V] 2298920 29T 0080844
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Under -voltage — Stage 2

® DG V] % UL (V] L L V] @AISPGEA] AL IA] AT [A] U3 V] SR V] AL V]

A
wr
e Y
-
w0
0 e
r] [ - T (1) [ = ET) o L
[w] A (] AR Ll
Lo SITMTZ SITAIELS 46807
sAyIM 3040743 1135635 3154307 Q2.7
AU 253,588 3074250 5610135 230007
LRIE L AT 41781 Exi 2301566
LB BTEITS 0018358 ETELA3L 1857227
s ~Ta2eam 014067 T1408TS ABSATIS
LU -~L0a0ess 0062303 Loziass 850759
W UL_RMS_ro@ POWERD V] 12040 41783 -iBE.1665 442043
U2_tRMS_ro@POWER/D V] 2z . 6156320 2301000
 UI_tRMS_rc@POWERD [V] 2129.8163 2294308 -0.385513 2300994

Over-voltage — Stage 2
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® DG V] % UL (V] L L V] @AISPGEA] AL IA] AT [A] U3 V] SR V] AL V]

P ORI SRR SSIN ESURISTURIS SRR SRR USRS SRS U A
s 1
e A
Y
wr
) O At A
-
w0
50 A A
[T [T [+] 5 ) [:] 1] [T [|
™ 3 B s L]
Lo 535326700 SIS 404583
sAyIM 2nazs BETITE 1829018 300.0080
AU 362721 1433321 4506043 95608
LRUEIL) 1006637 BB 4249801 e
LB TET2E na3E3L 7628908 7.155859
LR 1120465 -0CE0041 12.17461 Ta0Te
LU EE1TT ST75e-3 -A.TOaE63 T.a14620
B UI_tRMS_rcf@POWER/D V] 1ra.BE03 Hasast ToO34L HTsE
U2_tRMS_ro@POWER/D V] 22T 29,5000 QOTIN zams
 UI_tRMS_rc@POWERD [V] 229.8486 200179 0169066 1298706
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L2-N)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
196.12 276.08
Trip value [V] 196.14 276.38
196.24 276.48
99.035 99.025
Trip time [s] go”/o L‘; Utiow - 99.037 LSJO”/OTUOn Utfigh * 99.037
99.038 99.038
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un*+1% Un 40s<t<4.1s 1.30Un+1% Un 40s<st<4.1s
46.10 299.45
Trip value [V] 46.17 299.52
46.90 299.65
4.024 4.028
Trip time [s] LSJO”/O L‘; Uition- 4.027 L5JO”/OTU°n Utiign + 4.047
4.038 4.055
Note:
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Under -voltage — Stage 1
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Over-voltage — Stage 1
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Under -voltage — Stage 2
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Over-voltage — Stage 2
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L3-N)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
196.12 276.17
Trip value [V] 196.14 276.48
196.24 276.49
99.019 99.030
Trip time [s] go”/o L‘; Utiow - 99.021 ;)”/OTUC; Utaign * 99.043
99.047 99.088
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un*+1% Un 40s<t<4.1s 1.30Un*+1% Un 40s<t<4.1s
46.65 299.28
Trip value [V] 46.82 299.43
46.89 299.46
4.018 4.025
Trip time [s] LSJO”/O L‘; Uiriou - 4.024 EO”/OTU‘; Unnaign *+ 4.038
4.032 4.053
Note:
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Under -voltage — Stage 1
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Over-voltage — Stage 1
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Under -voltage — Stage 2
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L1&L2&L3-N)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
196.33 274.33
Trip value [V] 196.34 274.27
196.35 274.38
99.040 99.056
Trip time [s] go”/o L‘; Utiow - 99.065 ;)”/E Utaign * 99.063
99.073 99.065
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un*+1% Un 40s<t<4.1s 1.30Un*+1% Un 40s<t<4.1s
46.55 299.62
Trip value [V] 46.45 299.62
46.61 299.73
4.041 4.009
Trip time [s] LSJO”/O L‘; Uiriou - 4.050 go”/oTuon Unnaign *+ 4.033
4.051 4.042
Note:
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Under -voltage — Stage 1
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Over-voltage — Stage 1
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Under -voltage — Stage 2
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Over-voltage — Stage 2
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L1-L2)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
338.88 477.78
Trip value [V] 338.44 477.75
338.39 477.79
99.032 99.022
Trip time [s] go/ L‘; Uiriou - 99.032 go/TUO Usvhign + 99.023
99.034 99.027
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un%1% Un 40s<t<4.1s 1.30Un£1% Un 40s<t<4.1s
79.64 517.05
Trip value [V] 79.72 517.60
79.56 517.61
4.030 4.025
Trip time [s] LSJO”/O L‘; Uiriou - 4.035 EO”/OTU‘; Unnaign *+ 4.027
4.040 4.029
Note:
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Scope pictures of the disconnection time

Under -voltage — Stage 1
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Over-voltage — Stage 1
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TNRD-TRF-113 Page 244 of 302 Version A/1



TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Under -voltage — Stage 2
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L2-L3)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
338.88 477.78
Trip value [V] 338.44 477.75
338.39 477.79
99.028 99.035
Trip time [s] go”/o L‘; Uiriou - 99.034 ;)”/OTUC; Unnsign *+ 99.042
99.071 99.064
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un*+1% Un 40s<t<4.1s 1.30Un*+1% Un 40s<t<4.1s
79.64 517.05
Trip value [V] 79.72 517.60
79.56 517.61
4.034 4.020
Trip time [s] g% L‘:‘ Uiriou - 4.036 g%TUO Utvtign + 4.027
4.047 4.029
Note:
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Scope pictures of the disconnection time

Under -voltage — Stage 1
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Over-voltage — Stage 1
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Under -voltage — Stage 2
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Over-voltage — Stage 2
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5.8 Interface protection
5.8.3.2 Voltage and frequency protections P
(L1-L3)
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.85Un*+1% Un 99s <t<99.1s 1.2Un+1% Un 99s <t<99.1s
338.31 477.69
Trip value [V] 338.41 477.72
338.41 477.72
99.022 99.034
Trip time [s] go/ L‘; Uiriou - 99.042 go/TUO Usvhign + 99.036
99.043 99.055
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.20Un%1% Un 40s<t<4.1s 1.30Un£1% Un 40s<t<4.1s
79.72 517.50
Trip value [V] 79.63 517.53
79.64 517.75
4.022 4.022
Trip time [s] g% L‘:‘ Uiriou - 4.039 g%TUO Utvtign + 4.027
4.043 4.033
Note:
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Scope pictures of the disconnection time

Under -voltage — Stage 1
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Over-voltage — Stage 1
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Under -voltage — Stage 2
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Over-voltage — Stage 2
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5.8 Interface protection p
5.8.3.2 Voltage and frequency protections
Output power: 250%Pn
Test conditions
Un = 1.0Un
Stage 1 Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 47.50 Hz+0.05 Hz 99s <t<99.1s 51.50 Hz+0.05 Hz 99s <t<99.1s
47.483 51.482
Trip value [Hz] 47.487 51.496
47.488 51.518
99.028 99.093
o 50.0 Hz To 50.0 Hz To
Trip time [s] 99.075 99.089
47.4 Hz 51.6 Hz
99.079 99.089
Stage 2 Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 47.00 Hz£0.05 Hz 40s<t<4.1s 52.00 Hz£0.05 Hz 40s<t<4.1s
46.995 52.002
Trip value [Hz] 46.997 52.004
47.010 52.017
4.026 4.019
o 50.0 Hz To 50.0 Hz To
Trip time [s] 4.022 4.020
46.9 Hz 52.1 Hz
4.018 4.089
Note:
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Scope pictures of the disconnection time

Under-frequency stage 1
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Under-frequency stage 2
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5.8 Interface protection P
5.8.3.2.4 Reset time and reset ratio
Test conditions Output power: >=50%Pn, Frequency: 50+/-0,2Hz
Stage 1 Under-voltage Over-voltage
Parameter Voltage /Time Voltage /Time
Setting value 0.5Un / 99000ms 1.2Un / 99000ms
Phase R_e set Result Phase R.e set Result
time time
L-N <50ms No trip L-N <50ms No trip
L1-N <50ms No trip L1-N <50ms No trip
1.00Un—1.23U
1.00Un—0.82Un(9 | | 5 \ <50ms | Notrip | n(98940ms)—»1. | L2-N | <50ms | No trip
8940ms)—0.87Un(
99200ms)—1.00Un 18Un(99200ms)
L3-N <50ms No trip —1.00Un L3-N <50ms No trip
L1-L2 <50ms No trip L1-L2 <50ms No trip
L2-L3 <50ms No trip L2-L3 <50ms No trip
L3-L1 <50ms No trip L3-L1 <50ms No trip
Stage 2 Under-voltage Over-voltage
Parameter Voltage /Time Voltage /Time
Setting value 0.2Un / 4000ms 1.3Un/ 4000ms
Phase R.eset Result Phase R_e set Result
time time
L-N <50ms No trip L-N <50ms No trip
L1-N <50ms No trip L1-N <50ms No trip
1.00Un—1.32Un
1.00Un=017Un(3 | o N | <50ms | Notrip | (3940ms)—>128 | L2-N | <50ms | No trip
940ms)—0.22Un(4
200ms)—1.00Un Un(4200ms)—1.
' L3-N <50ms No trip 00Un L3-N <50ms No trip
L1-L2 <50ms No trip L1-L2 <50ms No trip
L2-L3 <50ms No trip L2-L3 <50ms No trip
L3-L1 <50ms No trip L3-L1 <50ms No trip
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Stage 1 Under-frequency Over-frequency
Parameter Frequency /Time Frequency /Time
Setting value 47.5Hz / 99000ms 51.5Hz / 99000ms
50Hz—»47.2Hz(989 Reset time Result 50Hz—51.8Hz(9 Reset time Result
8940ms)—51.3
40ms)—47.7Hz(99 HZ(99200ms)—
200ms)—50Hz <50ms No trip 50Hz <50ms No trip
Stage 2 Under-frequency Over-frequency
Parameter Frequency /Time Frequency /Time
Setting value 47.0Hz / 4000ms 52.0Hz / 4000ms
50Hz—46.7Hz(394 Reset time Result 50Hz—52.3Hz(3 Reset time Result
0ms)—47.2Hz(420 940ms)—51.8Hz
0ms)—50Hz <50ms No trip (4200ms)—50Hz <50ms No trip
Note:
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5.8.3.3 Overvoltage 10 min mean protection P
Trip value Setting [V] 253
Setting values of the protection: Setting Tdisconnection trip value [S] 600
Setting T disconnection [ms] 200
Test:
Disconnection time [s] Limit [s]
The voltage is set to 100% Un and held for 600 s. Thereafter the voltage is set to 112% Un.
Disconnection must take place within 600 s.
Phase L1-N 529
a)
Phase L2-N 528 450s-550s
Phase L3-N 530
The voltage is set to Un for 600 s and then to 108% Un for 600 s. No disconnection should take
place.
b)
Phase L1-N, L2-N, L3-N No disconnection D'SCO””eC“‘;TaSCZO“'d not take
The voltage is set to 106 % Un and held for 600 s. Thereafter the voltage is set to
114 % Un. The disconnection should last for half the period as in Point a)*
Phase L1-N 339
©) The disconnection time should
Phase L2-N 338 be about 50 % of the value
measured in a). *(225s-375s)
Phase L3-N 339
Test:

a) This test serves as proof of the measurement accuracy and the maximum set time.
b) This test serves as proof of the measurement accuracy

c) This test serves as proof of the correct formation of the 1 minute running mean value.

Assessment criterion:
The permitted tolerance between setting value and trip value of the voltage may not exceed + 1 % of Un.
Limit values:

Rise-in voltage protection 1.1 Un after a max. 600 s, the switch off after 200 ms.

Note:
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If only one integrated protection is used for the power generation systems, the value of the rise-in voltage
protection of 1.1 Un may not be changed.
*If the setting value is set to 600 s, then the disconnection time can be in the range between 225 s and 375

S.
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L1-N

Voltage: a) 112%Un

H
3
|

LI

I —

3

.

o ot wrim =2 e

AR AR A B HE #Ad
LEL-REY OOA0LAOTTE 01E52E508 BALTTI0
WAL 34T ~262.3382 ~321.8086
LLRIEIL ) 589708 5148125 3104515
Auapn -296.7387 304.3163 RS0
A A 1840175 LAT2E 102131
SN2 A o1l ooweTEs -

A1 (A -10.14853 0074387 1007414

Voltage: b) 108%Un
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Voltage: c) 114%Un
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L2-N

Voltage: a) 112%Un
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Voltage: b) 108%Un
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Voltage: c) 114%Un
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L3-N

Voltage: a) 112%Un

3
.
xorE iR
AR AR A B HE #Ad
LEL-REY OORI06.30681 OXIESTATAS BI006L
EL T 1374333 6481510 260421
LLRIEIL ) (1951345 2436633 AB5486
Auapn 124.5880 3454523 TEAE
LRI -EBE0S34 DUDABETE 5613658
SN2 A 654298 BANTed GAMELL
A1 (A 1162767 23843 -1LEZS2Y
. 0,
Voltage: b) 108%Un
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Voltage: c) 114%Un

AR AR A B HE #Ad
LEL-REY 0L AT DELEALIZINS S9.88312
WAL 1482426 1802645 L0184
LLRIEIL ) 1930743 1640600 RLEE
Auapn ~MADEIE 3708851 2650248
A A 533413 004707 586032
SN2 A TABsIS2 -L.0ATE -T.532808
A1 (A -12.35488 0023127 1236077
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5.8.34 ROCOF protect
5.8.3.4.1 Accuracy of the ROCOF setting values and operate time: verification P
method

Frequency change df/dt [Hz/s]........ccccccvieiiniiinneenn. : 2.0Hz/s
Setting values

Disconnecting time [S]........uuvviviiviiieiieiieiiiiiveeeeeeeeeeenns : <1s
Test:
Pemax in % 100% +5%
Test condition Start Frequency Change End Frequency Connection
Test 1: (*) 49.0 Hz 1.9Hz/s 50.9 Hz Always connected
Test 2: (*) 49.0 Hz 2.1Hz/s 51.1 Hz Disconnected in 0.373s
Test 3: (*) 51.0 Hz 1.9Hz/s 49.1 Hz Always connected
Test 4: (*) 51.0 Hz 2.1Hz/s 48.9 Hz Disconnected in 0.423s
Limit disconnected time <1s
Note:

Tabie 30 — ROCOF protection test items. accuracy of the setting values and cparate timo measurements [172)

n Protection | ROCOP Towt aigrat start traguency ROCOP of the tmst Tomt aignad and frequercy
ot e

function | directien

RVAL POB1 | ROCOF — fa - ROCOF =0.55 ROCOF Ggw 2w

RVALPOS2 | ROCOF remace fir — ROCOF =055 ROCOF = Gy -2 4

RVAL NBG 1 | ROCOE Decrease fir + ROCOF % 0,55 ROCEF = G+ 2% A, fir + ROCE

=z =& Hi

moknnas | moooE | Decwes fin+ ROCOF = 0,5 5 ROCOF = Gy~ 2% A fn - ROCOF «0,51

For each test the signal shall be applied and the ROCOF shall be increased or decreased, as appropriate,
according to the criteria below (statements below apply for a positive ROCOF):

1.

to start the test, a signal which is at frequency f = fn £ ROCOFtestX(At2/2), where Atz is defined inthe
next step, is applied for At1, equal to at least 1 s and longer than the time delay setting plus 200 ms;

then a ROCOF equal to the activation setting value minus twice its required accuracy, or if no
requirementis made, twice the manufacturer stated accuracy, in direction of the setting value, is
applied to the signaland shall be maintained constant for At2=Top-(Tres +Tov) Where Top is the operate
time, Tres is the maximum required reset time and Tov is the overshoot time, a tolerance margin equal
to 10 ms

if the reset value is:

within the band between the setting value and the setting values minus twice its required accuracy,
then the signal is suddenly adjusted to the setting values minus twice its required accuracy (case
shown in the Figure 42) for at least At

below the setting value minus twice its accuracy, the signal is suddenly adjusted the reset value minus
twice its accuracy for at least Ats.
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Test 1
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Test 3
14000 515
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10000
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— 8000 —
s 50 T
8- 6000 w
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4000
£15.0
2000 : 49
0 485
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wHild 81 C16.648732 17072193 DA23461
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5.8.3.4 ROCOF protect -
5.8.3.4.2 Reset time and reset ratio
Test conditions Output power: >=50%Pn, Frequency: 50+/-0.2Hz
NOP POS NOP NEG
Parameter ROCOF /Time ROCOF /Time
Setting value 2.0 Hz/s / 100ms 2.0 Hz/s / 100ms
Reset time Result Reset time Result
OHz/s (49.56Hz OHz/s (50.44Hz
hold at least <50ms No trip hold at least <50ms No trip
1000ms)—2.1 Hz/s 1000ms)—-2.1
(40ms)—1.9Hz/s(1 <50ms No trip Hz/s (40ms)— <50ms No trip
000ms) -1.9Hz/s(1000ms)
<50ms No trip <50ms No trip
Assessment criterion:
Table 31 — ROCOF protection test items, reset time and reset ratio requirements (2/2) (under consideration)
Test-itam [ NOP POS I NOP NEG
Protection funclion. . ROCOF: | Rocor
ROCOF direction Increase (G, > 0) Decrease (G, <0)
Remain time 1s 1z
ROCOF (Hzls) ROCOFy =G +2x 4, ROCOF, =Gy ~2x4,
Remain time Top ~Tpes —10ms Top ~ Thes —10ms
Step 1 -
b ey fra=F,+ Rut'1. L f"‘z“ foms : fi.2 = f, — ROCOF, i Top —1 H2 10 ms |
ROCOF (Hz/s) ROCOF, = min(Gg —2x Ac \Res —2x A, | ROCOF, = max(Gg +2x A, Res+2x A_)
Step 2 [ Remain time 1s 1s
z’;:ﬁ;:'{;’;‘; fiz + ROCOF, x1s fip — ROCOF, x1s
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5.8.6 Islanding detection
Test circuit and parameters

Parameter Symbol Units
EUT DC Input
DC voltage Vbc \Y
DC Current loc A
DC Power Poc w
EUT AC output
AC voltage Veut \%
AC current leur A
Real power Peur W
Reactive power Qeut Var
Test Load
Resistive load current Ir A
Inductive load current I A
Capacitive load current lc A
AC (utility) power source
Utility real power Pac W
Utility reactive power Qac Var
Utility current lac A

Block diagram test circuit IEC 62116:2014
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Wavelorm

manitor -l .
1=
12
1
DC power | Yoo {oe EUT Feur leur W + Tac AC power
BOUTCE (inverter] sGURCE
il ) ity
PV | roe Peur f_-'EJ1l ST pas o | V)
sz
AC loads
IEC 156708

Figure 1 — Test circuit for islanding detection function in a power conditioner (inverter)
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Load imbalance (real, reactive load) for test condition A (EUT output = 100%) P
Frequency: 50+0.1Hz
Test conditions Un=23012.3Vac
Distortion factor of chokes < 2%
Quality = 1
Disconnection limit 2s (IEC 62116)
Test:
Peur 1 Reactive | poc25 | Qac?? Peut
No. | (o load (% of 0 0 R'IL'ji?ngn per- Qs Vo | Remarks 4
rating) 6.1.d) " | nominal) | nominal) [ms] [W]
1.002
1 100 100 0 0 1253 12000 1.000 | 530 | TestAatBL
1.000
1.023
2 100 100 -5 -5 1243 12000 1.020 | 530 | TestAatlIB
1.023
1.047
3 100 100 -5 0 960 12000 1.051 530 | TestAatIB
1.048
1.076
4 100 100 -5 +5 1028 12000 1.076 | 530 | TestAatIB
1.073
0.975
5 100 100 0 -5 933 12000 0973 | 530 | TestAatIB
0.973
1.028
6 100 100 0 +5 725 12000 1.028 | 530 | TestAatIB
1.022
0.932
7 100 100 +5 -5 1221 12000 0.926 | 530 | TestAatiIB
0.930
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0.955
8 100 100 +5 0 1020 12000 0.955 530 Test A at IB
0.955
0.979
9 100 100 +5 +5 1012 12000 0.979 530 Test AatIB
0.977
Parameter at 0% per phase L=14.04 mH R= 441 Q C=72243 uF

Note:
RLC is adjusted to min. +1% of the inverter rated output power
" Peut: EUT output power

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

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

4 Fundamental of lac when RLC is adjusted

5 BL: Balance condition. IB: Imbalance condition.
Condition A:

EUT output power Peutr = Maximum 9

EUT input voltage ® = >75% of rated input voltage range

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

7) Based on EUT rated input operating range. For example. If range is between X volts and Y volts. 75 % of
range =X + 0.75 x (Y — X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e.. maximum
allowable array open circuit voltage). In any case. the EUT should not be operated outside of its allowable
input voltage range.
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Scope pictures of the disconnection time

Disconnection at No. 1

10k Points_, Normal
CH2 : 1.0000%/div 2&S/s 2kSfs 500ns/div

MENU

o

T ——————e ||n_|m_|n_||n_||||||||Jm:inum.ull_||_||HH_HH \_||.-+HH [l HHH“-* HH |i

: O |||f'||'||'|” HHHH' '|'”'H|| il H“h '|'|‘ ‘“

229. 03V RHS  :CHY 100. 583nd

Note:

Blue[V]: Trip signal

Red [V]: Grid Voltage

Green [A]: EUT output current
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Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %) P
Frequency: 50+0.1Hz
Test conditions Un=2302.3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection limit 2s (IEC 62116)
Test:
Reactive 2)5) 3)5) Peut
1) Pac Qac
No [%PS:‘JTEUT load [% of | | 0 R'IL'Ji?ngn Per- a | Y° | Remarks®
) . Quin (% of (% of phase \Y
rating] 6.1.d] 1 | nominal) | nominal) [ms] [W]
0.971
1 66 66 0 -5 608 7920 0.970 420 TestB at IB
0.970
0.976
2 66 66 0 -4 1060 7920 0.982 420 TestB at IB
0.982
0.982
3 66 66 0 -3 1117 7920 0.982 420 TestB at IB
0.984
0.987
4 66 66 0 -2 652 7920 0.986 420 TestB at IB
0.989
0.992
5 66 66 0 -1 552 7920 0.994 420 TestB at IB
0.994
1.000
6 66 66 0 0 1260 7920 1.000 420 Test B at BL
1.000
1.003
7 66 66 0 1 723 7920 1.004 420 TestB at IB
1.004
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1.007
8 66 66 0 2 610 7920 1.007 420 TestB at IB
1.010

1.011
9 66 66 0 3 733 7920 1.014 420 TestB at IB
1.014

1.017
10 66 66 0 4 1058 7920 1.019 420 TestB at IB
1.020

1.022
11 66 66 0 5 828 7920 1.024 420 TestB at IB
1.024

Parameter at 0% per phase L=21.27 mH R=6.68 Q C=476.80 puF

Note:
RLC is adjusted to min. £1% of the inverter rated output power
") Peut: EUT output power

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

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

4 Fundamental of lac when RLC is adjusted

5 BL: Balance condition. IB: Imbalance condition.

Condition B:

EUT output power Peutr = 50 % — 66 % of maximum

EUT input voltage ® = 50 % of rated input voltage range. £10 %

6) Based on EUT rated input operating range. For example. If range is between X volts and Y volts. 50 % of
range =X + 0.5 x (Y — X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e.. maximum allowable
array open circuit voltage). In any case. the EUT should not be operated outside of its allowable input
voltage range.
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Scope pictures of the disconnection time

Disconnection at No. 6

. X 10k Points_, Normal
CHS : 100, 000N /div &8/ 2kS, 500ns/div

MENU

1. 25V P :CHT 312. 9ink S 0 729. 043V RHS _ :CH? f9. 420604

Note:
Blue[V]: Trip signal
Red [V]: Grid Voltage

Green [A]: EUT output current
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Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %) P
Frequency: 50+0.1Hz
Test conditions Un=230£2.3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection limit 2s (IEC 62116)
Test:
Peur Reactive | Pac?® | Qac¥9 Peut
No | [%of | load[% | (o o Runon | oo Vic
° 0 (% of (% of Time Qs Remarks 4
: EUT of QLin | nhominal | nominal [ms] phase \Y%
rating] 6.1.d] 1 ) ) [W]
0.974
1 33 33 0 -5 982 3960 0.968 288 Test C atIB
0.974
0.980
2 33 33 0 -4 998 3960 0.974 288 Test C atIB
0.980
0.986
3 33 33 0 -3 853 3960 0.986 288 Test C atIB
0.986
0.988
4 33 33 0 -2 850 3960 0.983 288 Test C atIB
0.989
0.994
5 33 33 0 -1 958 3960 0.989 288 Test C atIB
0.994
1.000
6 33 33 0 0 1190 3960 1.000 288 Test C at BL
1.000
1.006
7 33 33 0 1 840 3960 1.006 288 TestC at IB
1.008
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1.008
8 33 33 0 2 823 3960 1.006 288 TestC at IB
1.006

1.014
9 33 33 0 3 677 3960 1.014 288 TestC at IB
1.014

1.020
10 33 33 0 4 628 3960 1.020 288 TestC at IB
1.020

1.025
11 33 33 0 5 625 3960 1.025 288 Test C at IB
1.025

Parameter at 0% per phase L=42.54 mH R=13.36 Q C=238.40 uF

Note:
RLC is adjusted to min. £1% of the inverter rated output power
") Peut: EUT output power

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

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

4 Fundamental of lac when RLC is adjusted

5 BL: Balance condition. IB: Imbalance condition.

Condition B:

EUT output power Peut = 25 % — 33 % 8 of maximum

EUT input voltage 7 = <20 % of rated input voltage range

8 Or minimum allowable EUT output level if greater than 33 %.

) Based on EUT rated input operating range. For example. If range is between X volts and Y volts. 20 % of
range =X + 0.2 x (Y — X). Y shall not exceed 0.8 x EUT maximum system voltage (i.e.. maximum allowable
array open circuit voltage). In any case. the EUT should not be operated outside of its allowable input
voltage range.
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Scope pictures of the disconnection time

Disconnection at No. 6

iR AT
100.000V/div %S/s S blns/div

fil. 00V Pl 7h. M5 CHE 229. 061V S :C 35. 524fimA

Note:

Blue[V]: Trip signal

Red [V]: Grid Voltage

Green [A]: EUT output current
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5.9 Connection and starting
5.9.3 Automatic reconnection after tripping P

5.9.4 Starting to generate electrical power

Setting value

Min. voltage for connected to grid: 195.5V
Max. voltage for connected to grid: 253.0V
Min. Frequency for connected to grid: 49.50Hz
Max. Frequency for connected to grid: 50.10Hz
Observation time (>60s): 60s

Test:

Voltage conditons

a) Start up for voltage range

<84% Un for twice of observation | >111% Un for twice of observation
time time

Connection:

No connection No connection

Limit

No connection allowed

b) In voltage range at start-up

>86% Un within twice setting
observation time

<109% Un within twice setting
observation time

Reconnection time [s] 73.0 72.6
Limit: Connected after setting observation time (>60s)
The maximum occurring active power gradient after connection
Gradient respectively start generating electrical power is less than the configured
radient:

maximum active power per minute Max gradient: disable.

For recorded gradient see diagram below.

c) In voltage range after voltage
failure

>86% Un for twice of setting
observation time

<109% Un for twice of setting
observation time

Reconnection time [s]

72.6 72.4

Limit: Reconnection after setting observation time (>60s)
For adjustable micro generators the maximum occurring active power
Gradient: gradient after connection respectively start generating electrical power is

less than the configured maximum active power per minute Max
gradient: 10%Pn/min.
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For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min

and 10 min.

For recorded gradient see diagram below.

Frequency conditions

d) Start up for frequency range

<49.45 Hz for twice of setting
observation time

>50.10 Hz for twice of setting
observation time

Connection:

No connection

No connection

Limit

No connecti

on allowed

e) In frequency range at start-up

>49.55 Hz within twice of setting

observation time

<50.00 Hz within twice of setting
observation time

Reconnection time [s]

72.6

72.6

Limit: Connected after setting delay time(>60s)
The maximum occurring active power gradient after connection
Gradient respectively start generating electrical power is less than the configured
radient:

maximum active power per minute Max gradient: disable.

For recorded gradient see diagram below.

f) In frequency range after
frequency failure

>49.55 Hz for twice of setting
observation time

<50.00 Hz for twice of setting
observation time

Reconnection time [s]

72.6

72.8

Limit: Reconnection after setting observation time (>60s)
For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical power is
less than the configured maximum active power per minute Max
gradient: 10%Pn/min.

Gradient:

For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min

and 10 min.

For recorded gradient see diagram below.
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Test:

Test condition a), b), d) and e): Refer table 4

Test condition c) and f): Refer table 3

In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Table 3 — Automatic reconnection after tripping

Parameter Range Default setting
Low frequency 47.0-50.0Hz 49.5Hz
High frequency 50.0-52.0Hz 50.2Hz
Low voltage 50%-100%Un 85%Un?/ 90%Uc°
High voltage 100%-120%Un 110%Un?/ 110%UcP
Observation 10s-600s 60s
Active power 6%-3000%/minute 10%/minute
a: in case of EN 50549-1:2019
b: in case of EN 50549-2:2019

Table 4 — Starting to generate electric power

Parameter Range Default setting
Low frequency 47.0-50.0Hz 49.5Hz
High frequency 50.0-52.0Hz 50.1Hz
Low voltage 50%-100%Un 85%Un?/ 90%UcP
High voltage 100%-120%Un 110%Un?/ 110%UcP
Observation 10s-600s 60s
Active power 6%-3000%/minute Disable
a: in case of EN 50549-1:2019
b: in case of EN 50549-2:2019
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Graph of the gradual power supply: Test 1) for 2 86% U,
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100
4000
2000
50
0 1616:4s
0 500 1000 1500 2000 2500
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Graph of the gradual power supply: Test 2) for < 109% U,
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Graph of the gradual power supply: Test 3) for 2 49.55Hz
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10000
8000
2 6000 E
(-9 w
4000
2000
0 1252.4% 47
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Graph of the gradual power supply: Test 4) for < 50.05Hz
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5.10 Active power reduction on set point P
5.10.3.2 Verification of the accuracy
Test:
Requested set point Accuracy
Active power step value Actual value Actual value-set point
[% of Pn]
W P/Pn[%] W P/Pn[%] W P/Pn[%]
90 10800 90.0 10767.7 89.73 32.3 0.27
80 9600 80.0 9567.5 79.73 325 0.27
70 8400 70.0 8363.7 69.70 36.3 0.30
60 7200 60.0 7148.5 59.57 51.5 0.43
50 6000 50.0 6010.3 50.09 -10.3 -0.09
40 4800 40.0 4804.0 40.03 -4.0 -0.03
30 3600 30.0 3595.5 29.96 4.5 0.04
20 2400 20.0 2386.1 19.88 13.9 0.12
10 1200 10.0 1172.3 9.77 27.7 0.23
Limit AP£gso/Psetpoint: + 5 % of Pemax
30 3600 30.0 3594.9 29.96 5.1 0.04
60 7200 60.0 72124 60.10 -124 -0.10
100 12000 100.0 117721 98.10 227.9 1.90
Limit APeso/Psetpoint: +5 % of Pemax

Graph of active power on set point
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14000
12000
10000 F===F=T°=°
gooo | ot =
3
e eeme—-——————————— e ————
6000
4000 (——f———— | ==f==< ==== I ==r==d
2000 | S
0
0 100 200 300 400 500 600 700 800 900 1000
T(s)
P_t@POWER/O [W] ====-- Limit+ ===== Limit-
Assessment criterion:
a) for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% Pemax
- the setting time determined this way is < 1min
b) For all other PGUs:
- the active power value does not exceed the setpoint by more than 5% Pemax or
- the setpoint is fallen below within 5 minutes or the PGU has switched off
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P [p.ul]
11

1 min average active power measurement
Tolerance band

0 : : : >
2 6 10 14 18 22 24 22 time [min]

Figure 46 — Test results graph (example)
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5.10 Active power reduction on set point =
5.10.3.3 Verification procedure for dynamic behaviour
Test:1
1-min mean value 100% of Pemax 90% of Pemax 10% of Pemax
Psetpoint[W]: 12000 10800 1200
Peeo [W]: 11807.23 10734.09 1204.84
APeso/ Pemax [%]: 1.60 0.55 -0.04
Limit APeso/ Pemax: + 5%0f Pemax
Condition 100% of Pemax to 90% of Pemax 90% of Pemax to 10% of Pemax
Measurements
AP/AL [%Pre/s] 0.48 0.58
Limit

0.33-0.66
AP/At [%Pre/s]
Test:2
1-min mean value 100% of Pemax 70% of Pemax 50% of Pemax
PSetpoint[W]: 12000 8400 6000
Peso [W]: 11809.77 8361.68 5987.16
APes0/ Pemax [%]: 1.59 0.32 0.1
Limit APeso/ Pemax: + 5%0f Pemax
Condition 100% of Pemax to 70% of Pemax 90% of Pemax to 50% of Pemax
Measurements
APJAL [%Pre/s] 0.58 0.59
Limit

0.33-0.66
AP/At [%Prel/s]
Test method:
The test shall be carried out starting from an initial condition with the generating unit running at 0.9 p.u.
active power and applying a step of the active power set point from 0.9 p.u. down to 0.1 p.u. of nominal
power or minimum regulating power, whatever is the higher.
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If this is not compatible with the specific test conditions, active power set point shall be stepped from 0.7 p.u.
down to 0.5 p.u. of nominal power.

The step response behaviour is measured starting from the instance the set point change is transmitted to
the EUT. For the step response time and the settling time a tolerance band of £ 5 % Pemax, to the reactive

power set point is considered.

TNRD-TRF-113 Page 289 of 302 Version A/1



TUVNORD

Test Report

Project No.: HZHZRDPVP02041/26E-02 Test Report No.: RDPVP02041/26E/02

Test 1: 100% of Pemax to 90% of Pemax to 10% of Pemax
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Test 2: 100% of Pemax to 70% of Pemax to 50% of Pemax
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5.1 Remote information exchange P
Operating time of the monitoring device
Test: Remote tripping signal for the external disconnection
Limit [ms]: 5000
Reaction time of the tripping 80
value [ms]:

10k Points , Normal
CHE : 5.000mV/div S/ 2kS/s 500ns/div

MENU

80. Ons
12. 50000Hz

P-P. - :CHS 1215, 2V P-p. - :CH? Anp- :CHB 0. 7nV
RMS . :CHS 457. 372 RHS  :CH?

Note:
Generating plants shall be equipped with a logic interface (input port) in order to cease active power output

within five seconds following an instruction being received at the input port. If required by the DSO, this
includes remote operation.
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5.12 Requirements regarding single fault tolerance of interface protection P
system and interface switch
component il test fuse s
No. No fault voltage time No current result
' (V) ' (A)
] Outout Short 800Vdc 5s B ~ EUT shut down immediately. No
- utpu circuit 1230 Vac hazards.
- 800Vdc EUT work normally, no hazard.
2. ?]/slr;tllatlon Blocked 60min -- -- After 40minutes of “19”,prototype
/230 Vac over- temperature protection
EUT work normally, no hazard,
Fan for 800Vdc . Alarm “21” fan fault, alarm “19”
3. . Blocked 60min -- - .
inductors /230 Vac overtermperature protection after
15inutes, no output.
4 Outout Overload 800Vdc ah EUT limit output power by software,
. utpu verloa - - o .
/230 Vac overload is impossible.
Incorrect | 800Vdc EUT cgn‘t start. LCD displa "57”
5. | Output phase 10s - - AC_gridphaseseque _fault.
sequence | /230 Vac No hazards.
AC and DC circuit breakers
800Vvdc opened, no input and output after
6. | IGBT Q21 SC 10min - - EUT work 1 seconds.
/230 Vac
No hazards.
. RLY7 sc 800Vdc 1omi Unit can not operate, no hazard, no
. min - -
1230 Vac fire, no damage.
g RLY17 sc 800Vdc 1omi Unit can not operate, no hazard, no
. min -- -
/230 Vac fire, no damage.
Bus 800Vdc Unit can not operate, no hazard, no
9. capacitor SC 10min - -- fire, no damage.
C90 /230 Vac
X Capacitor 800Vdc _ Unit can not operate, no hazard, no
10. SC 10min -- --
c9 /230 Vac fire, no damage.
11 X Capacitor sc 800Vdc 1omin . ~ fEJnit car:j not operate, no hazard, no
| c54 1230 Vac ire, no damage.
Y Capacitor 800Vdc _ EUT can't start to work. No
12. SC 10min -- --
C7 /230 Vac Hazards.
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Y Capacitor 800Vdc _ EUT can't start to work. No
131 c74 SC /230 Vac 10min - - Hazards.
ocC Fault reporting “57”,the LED
650Vdc
14. | GFCIR191 before 10min -- -- display red, no hazard, no fire,
/230 Vac
startup no damage.
SC Fault reporting “57”,the LED
650Vdc
15. | GFCIR191 before 10min -- -- display red, no hazard, no fire,
/230 Vac
startup no damage.
SC Unit can not operate, the LED
RELAY 650Vdc
16. before 10min - - display red, no hazard, no fire,
RLY1 /230 Vac
startup no damage.
SC Unit can not operate, the LED
RELAY 650Vdc
17. before 10min - - display red, no hazard, no fire,
RLY2 /230 Vac
startup no damage.
SC Unit can not operate, the LED
RELAY 650Vdc
18. before 10min - - display red, no hazard, no fire,
RLY3 /230 Vac
startup no damage.
SC Unit can not operate, the LED
RELAY 650Vdc
19. before 10min - - display red, no hazard, no fire,
RLY4 /230 Vac
startup no damage.
Legend
FID Fault Indication MT Max. Temperature
SD PCE Shut Down: DG Disconnection To Grid
RO Recovered to Operate after NCD No Comp. or parts Damaged
removing the single fault setting
NH No Hazards occurred PEST Pass the Electric Strength Test.
Bl Basic insulation Sl Supplementary insulation
DI Double insulation RI Reinforced insulation
Fl Functional insulation o.v.C Overvoltage category
S.C short-circuited o.C open-circuited
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O-L Over-load.
Note:

The errors in the control circuit simulate that the safety is even ensured during a single fault.

The test data in this section are from EMTEK (SHENZHEN) CO.,LTD. on Report No.
ENS2404100132P002, Section 4.4 Testing in single fault condition.

Assessment criterion:
The NS protection must send a shutdown command to the coupling switch.
If the error is detected, the device is switched off within 10 s after error detection.

If the auxiliary voltage fails with the central NS protection or if the control fails with the integrated NS
protection, the switch-off command must be given immediately.
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512 Requirements regarding single fault tolerance of interface protection =
system and interface switch
component etz test | fuse | fuse cur-
No. P fault voltage . result
No. V) time | No. | rent (A)
Error of an AD converteror | pC:370V The unit disconnect within 10 s , no
measuring card for voltage 10s -- -- ]
measurement AC:230V damage, no fire, no hazard

malfunction or freezing of a
microprocessor or PLC

DC:370V
AC:230V

10s

The unit disconnect within 10 s , no

damage, no fire, no hazard

500 ¥
MENU I] =

o 10.04 3 100 A I 4 10.0 ¥

History  Normal
1 1
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Merging or jamming of the | pc:370v The unit disconnect within 10's , no
contacts of the switching 10s - -
output AC:230V damage, no fire, no hazard

" Jl B v Edge Line
MENU I1 I 3 I ,ful:lll s

overvoltage of the supply DC:370V The unit disconnect within 10 s , no
voltage AC:230V damage, no fire, no hazard

= P
MENU I] -y

II |I'II
INATNRY,
VW

I
e oo oo tata *
NN NN _/‘\_r\:
i
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Cable break in connecting
cables t_>etvyeen the DC:370V The unit disconnect within 10 s, no
measuring input and the 10s - -
control output to the coupling | AC:230V damage, no fire, no hazard
switch
e.
Failure of the supply voltage DC:370V 10 The unit disconnect within 10 s, no
- S -- --
(auxiliary voltage) AC:230V damage, no fire, no hazard
f.
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Annex 3: Photos

Model type: Engineering sample

Pictures of the unit

Figure 1. Overview |

'| fl

Figure 2. Overview I
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Figure 3. Overview llI
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Figure 4. Overview IV
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Figure 5. Overview V

Figure 6. Overview VI
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Figure 7. Overview VII
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Statement

1. The laboratory guarantees the scientificity, accuracy and impartiality of the test, and is responsible for all
the information in the report, except the information provided by the customer. The customer is
responsible for the impact of the information provided on the validity of the results.

2. The report without China inspection body and laboratory Mandatory Approval (CMA) mark has no effect
of proving to the society.

3. For the report with CNAS mark, the items marked with "" are not within the accredited scope.

4. This report is invalid if it is altered, without the signature of the testing and approval personnel, or
without the “inspection and testing dedicated stamp” or test report stamp.

5. The test data and results are only valid for the tested samples provided by the customer.
6. This report shall not be partially reproduced without the written permission of the laboratory.

7. Any objection shall be raised to the laboratory within 30 days after receiving the report.
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