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TUVNORD

File No.: PVP11144/25E-002

Evaluation Report

Report No.: TRPVP11144/25E/002

Jiangsu Weiheng Intelligent Technology Co., Ltd.

Applicant...........ooiiiis .| Sheng Xiang, Yaxi Community, Luoshe Town, Huishan District, 214000
Wuxi, Jiangsu Province, PEOPLE'S REPUBLIC OF CHINA
Jiangsu Weiheng Intelligent Technology Co., Ltd.

Manufacturer ... . | Sheng Xiang, Yaxi Community, Luoshe Town, Huishan District, 214000
Wuxi, Jiangsu Province, PEOPLE'S REPUBLIC OF CHINA
Jiangsu Weiheng Intelligent Technology Co., Ltd.

Factory........ccooininiiii . | Sheng Xiang, Yaxi Community, Luoshe Town, Huishan District, 214000
Wuxi, Jiangsu Province, PEOPLE'S REPUBLIC OF CHINA

Order NO. ....oovveeiiiieeceee e . | HZHZPVP11144/25E

Date of Application [YYYY-MM- | 2025-12-30

3] ] SR :

Product(s) ....coeeeeeeeciiieiieeee e, : | Power Conversion System

Model type(s)......ccovvrvrveeeeeiinns :

TAA-105kW-01, TAA-105kW-11, TAA-125kW-01, TAA-125kW-11

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

Commission testing only

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

BOS-P-01 Rev. 01

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

EN 50549-2:2019+A1:2023
EN 50549-10:2022

Testing Period [YYYY-MM-DD]

start/end.........ccooeeeeeiiiie, :

2026-01-06/2026-03-17

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

Dongguan BALUN Testing Technology Co., Ltd.

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

ANNEX(ES) .oeeeeieiiiieieee e, :

Annex 1: Test report no. BL-DG2630055-202 (295 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 50549-2:2019+A1:2023 “Requirements for generating plants to be connected in parallel with distribution
networks - Part 2: Connection to a MV 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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Report No.: BL-DG2630055-202
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Application number:  PVP11144/25E-002

Applicant: Jiangsu Weiheng Intelligent Technology Co., Ltd.
Sheng Xiang, Yaxi Community, Luoshe Town,

Address: Huishan District, 214000 Wuxi, Jiangsu Province,
PEOPLE'S REPUBLIC OF CHINA

Equipment Type: Power Conversion System

Model Name Under
Test:

Model Name:

TAA-125kW-11

TAA-105kW-01, TAA-105kW-11,
TAA-125kW-01, TAA-125kW-11

Brand Name: WH=S

Ratings: See copy of marking label and model list.

EN 50549-2:2019+A1:2023
EN 50549-10:2022

Sample Arrival Date:  Jan. 05, 2026

Test Standard:

Test Date: Jan. 06, 2026 to Mar. 17, 2026
Date of Issue: Mar. 23, 2026
ISSUED BY:

Dongguan BALUN Testing Technology Co., Ltd.

Tested by: Leo Sun Checked by: Jin Huang

Leo Sun Jin Huany

Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com PageNo. 1/ 295
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TUVNORD | [f]Group

Issue Date
Mar. 23, 2026

Version
Rev. 01

Revision History

Revisions Content
Initial Issue

-Note:

the accreditation.

For reports with CNAS mark, the ownership of accreditation is under "BALUN". "TUV NORD" is not owing

Summary of testing:

All the tests results confirmed to the requirements of the standard.

Tests performed (name of test and test clause):
5.2 Normal operating range

5.3 Immunity to disturbances

5.4 Active response to frequency deviation

5.5 Power specification and response to voltage
variations

5.6 Voltage related active power reduction - P(U)
5.7 EMC and power quality

5.8 Interface protection

5.9 Connection and reconnection

5.10 Active power reduction on set point

5.11 Remote information exchange

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

Testing location:
Dongguan BALUN Testing Technology Co., Ltd.

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

|X| The product fulfils the requirements of EN 50549-2: 2019+A1:2023, EN 50549-10:2022

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_qgc@baluntek.com
Template No.: TRP-DG-EN50549-2 (2022-01-01)
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Copy of marking plate:

The following nameplates are based on actual shipment and the parameter information will not change.

UH=S

Power Conversion System

|Model:

UH=S

Power Conversion System

| TAA-105kW-01 [Model: | TAA-105kW-11 |
[s/n: | [s/n: | |
DC Terminal DC Terminal
Operating Range 615-950W* Operating Range 615-950V*
Max Voltage 50V Max Voltage asoy
Max Current 171A Max .Current 171A
AC Terminal AC Terminal
Nominal Voltage 230V / 400V, 3W+N+PE [ 3W+PE Nominal Voltage 230V / 400V, 3W+N+PE / 3W+PE
Nominal Operating Frequency 50/60Hz Mominal Operating Frequency 50/60Hz
Rated Power 105kwW Rated Power 105kW
Max. Apparent Power 115 5kVA Max. Apparent Power 115.5kVA
Max. Current 167A Max. Current 167A

Power Factor Range

1{lagging}-1{leading)

Power Factor Range

1{lagging)-1{leading)

General

General

Protective Class

Protective Class

Operating Temperature Range -30-+455C Operating Temperature Range -30-4557TC
Enclosure 1P20
Enclosure IP20 o oee ot O MIAC
Overvoltage Category N{DC)IAC) Al‘;_et“’; ge Lategory ( 20}[;0( )
Altitude 2000m nuge T

950V

*When the system wiring is 3P+N+PE,the DC full load operating voltage is 680-

950V,

*When the system wiring is 3P+N+PE,the DC full load operating voltage is 680-

M A7

Jiangsu Weiheng Intelligent Technology

Co., Ltd.

A AE (€

Made in China

AR/ NG

Jiangsu Weiheng Intelligent Technology

Co., Ltd.

A A ECE

Made in China

Sheng Xiang, Yaxi Community, Luoshe Town, Huishan District, 214000, Wuxi City,

Sheng Xiang,Yaxi Community,Luoshe Town, Huishan District, 214000, Wuxi City,

Jiangsu Province,P.R. China
Jiangsu Province,P.R. China

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_qgc@baluntek.com
Template No.: TRP-DG-EN50549-2 (2022-01-01)
Add: Room 104, 204, 205, Building 1, No. 6, Industrial South Road, Songshan Lake District, Dongguan, Guangdong, China
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WH=S WH=S

Power Conversion System Power Conversion System
[model: [ TAA-125kW-01 | Model: TAA-125kW-11
[s/N: | | S/N:
DC Terminal DC Terminal
Operating Range 6515-9500* Operating Range 615-950V*
Max Voltage 950V Max Voltage S50V
Max .Current 203A Max .Current 203A
AC Terminal AC Terminal
Nominal Voltage 230V / 400V, 3W+N4PE / SW+PE Nominal Voltage 230V / 400V, 3SW+N+PE / 3W+4PE
Nominal Operating Frequency 50/60Hz Nominal Operating Frequency 50/60Hz
Rated Power 125kw Rated Power 125kW
Max. Apparent Power 138kVA Max. Apparent Power 138kvA
Max. Current 200A Manx. Current 200A
Power Factor Range 1{lagging)-1(leading) Power Factor Range 1(lagging)-1({leading)
General General
Protective Class 1 Protective Class ]
Operating Temperature Range ~30-455TC Operating Temperature Range -30-+55C
Enclosure P20 Enclosure 1P20
Overvoltage Category DC).INAC) Overvoltage Category DO INAC)
):Itltude _ 2000m : Altitude 2000m
9;’:?" the system wiring fs 3P+N+PE,the DC full load operating voltage is 680- *When the system wiring is 3P+N+PE,the DC full load operating voltage is 680-
. 950V,

M A7 A\ A E CE M A7 A\ A E CE

liangsu Weiheng Intelligent Technolo, B _
Co g|_Std s g &Y Made in China Jiangsu Weiheng Intelligent Technology

Co., Ltd. Made in China

Sheng Xiang, Yaxi Community,Luoshe Town, Huishan District, 214000, Wuxi City,
. . - Sheng Xiang,Yaxi Community, Luoshe Town, Huishan District, 214000, Wuxi City,
Jiangsu Province,P.R. China

Jiangsu Province,P.R. China

Note: Fixed PF mode conducted under the PF from 0.8 lagging to 0.8 leading; All other reactive power mode
conducted from Qmax. +75000Var to Qmin. -75000Var.

Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 4 / 295
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Report No.: BL-DG2630055-202

Test item particulars.........cocooriennieincecren!

Equipment mobility .........c.ccceeemieiriciciscciiscenseene . Permanent connection
Operating condition............cccvervsrnsinsnnsnssnssennen . Continuous

Class of equipment..........ccccccrvecmrccmrcsnrsscssscsenneeenn . Class |

Mass of equipment (KG) ......ccceccrrccmrccnrsscersscersssennene: - S€€ model list.

Possible test case verdicts:
- test case does not apply to the test object........... : N/A
- test object does meet the requirement.................. : P (Pass)

- test object was not evaluated for the requirement: N/E

- test object does not meet the requirement........... : F (Fail)
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com PageNo. 5/ 295
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General remarks:

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

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

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has

been provided .........ccoovciiii i :

] Yes
X Not applicable

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

Name and address of Manufacturer (ies)............... :

Jiangsu Weiheng Intelligent Technology Co., Ltd.

Sheng Xiang, Yaxi Community, Luoshe Town,
Huishan District, 214000 Wuxi, Jiangsu Province,
PEOPLE'S REPUBLIC OF CHINA

Name and address of factory (ies).......ccccevvmriennncn :

Jiangsu Weiheng Intelligent Technology Co., Ltd.

Sheng Xiang, Yaxi Community, Luoshe Town,
Huishan District, 214000 Wuxi, Jiangsu Province,
PEOPLE'S REPUBLIC OF CHINA

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_qgc@baluntek.com
Template No.: TRP-DG-EN50549-2 (2022-01-01)
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Report No.: BL-DG2630055-202

General product information:

The unit under test (EUT) is power conversion system. During inverter, which convert the variable DC power
generated from the Batteries to the stable utility AC power which can be fed into the commercial electrical
grid or off-grid load. When charging, the grid converts the alternating current into direct current into the
battery through the Power Conversion System.

The maximum ambient temperature allowed by the manufacturer's specifications is 55°C (derating at 45°C).
The unit is an AC/DC convert module, additional automatic disconnection protection devices should be
installed in final whole system according to the local requirement.

Differences of the models:

The engineering samples of Power Conversion System products:

The models TAA-125kW-01, TAA-125kW-11, TAA-105kW-01, TAA-105kW-11 are same as the hardware and
software, expect the output voltage is different due to be adjusted by software. The difference between
having the suffix '-11"' and having the suffix '-01' is the difference in the way the wires come out and the
terminals on the DC side. Among them, having the suffix '-01' adopts the front outlet mode, while having the
suffix -11' adopts the rear outlet mode.

If no specification, all the tests are conducted on model TAA-125kW-11.
Software Version: V100B000D000
Hardware Version: AOO

The topology diagram:
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Model list:

Model or Type TAA-105kW-01 TAA-125kW-01

designation TAA-105kW-11 TAA-125kW-11

DC terminal

Voltage Range [Vd.c.] 615-950(3W+PE)/650-950(3W+N+PE)

[F\}JC;' C'?ad voltage Range 615-950(3W-+PE)/680-950(3W+N+PE)

Max. Current [Ad.c.] 171 203

Overvoltage Category I

(OVC)

AC terminal

Rated Voltage [Va.c.] 230V / 400V, 3W+N+PE / 3W+PE

Rated Frequency [HZz] 50Hz/60Hz

Rated Charge/Discharge

Power [kW] 105 125

Max. Charge/Discharge

Apparent Power [kKVA] 115.5 138

Max. Charge/Discharge

Apparent Current [Aa.c.] 167 200

Power Factor cos® [A] 0.8 lagging — 0.8 leading

Overvoltage Category m

(OVC)

System

Type of converter Non-Isolated

Protective Class I

Enclosure Protection (IP) IP20

Pollution degree External PD3, Internal PD2

Operating Temperature a0 -

Range [°C] 30~55

Size W*H*D [mm] For model TAA-105kW-01 and TAA-125kW-01: 520*232*725

For model TAA-105kW-11 and TAA-125kW-11: 520*232*785
) For model TAA-105kW-01 and TAA-125kW-01: 69
Weight [kg]
For model TAA-105kW-11 and TAA-125kW-11: 74.5

Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com PageNo. 9 / 295
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EN 50549-2:2019 & EN 50549-10:2022
Clause(s) / subclause(s) Clause(s) / subclause(s) .
Remark Verdict
of EN 50549-2:2019 of EN 50549-10:2022
4.4.2 Operating frequency range 5-2.1 Frequency operating P
range
4.4.3 Minimal requirement for active 5.2.1 Frequency operating =
power delivery at underfrequency range
4.4 .4 Continuous Operating voltage 5.2.2 Voltage operating range =
range
5.3.1 Immunity to disturbances -
4.5.2 Rate of change of frequency Rate of change of frequency =
ROCOF) immunit
( ) y (ROCOF)
5.3.3 Immunity to disturbances -
4.5.3.2 Generating plant with non- Fault ride through, over-voltage =
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 f5'4'3'2 P_ower response to over- P
requencies
4.6.2 Power response to under- 5.4.3.3 Power response to =
frequency under-frequencies
4.7.2.2 Voltage support by reactive 5.5.1 Power capabilities =
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
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
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 10 / 295
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4.9.3 Requirements on voltage and

5.8.3 Verification procedure for
generating plants to be
connected to a LV distribution
network with Interface protection
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 =
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 {-\ctwe power reduction on P
set point
4.11.2 Reduction of active power on set | 5.10 Active power reduction on =
point set point
4.12 Remote information exchange 5.11 Remote information P
exchange
4.13 Requirements regarding single fault 5.'12 Requirements rega_rdmg
. 7 single fault tolerance of interface
tolerance of interface protection system . . P
. . protection system and interface
and interface switch !
switch
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 11 / 295
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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

Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 12 / 295
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EN 50549-10:2022
Clause Test items Remark
5.2 Normal operating range
5.2.1 Frequency operating range P
522 Voltage operating range P
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5.21 Frequency operating range P
5.2.2 Voltage operating range
Over-voltage [V]: 253.0
Under-voltage [V]: 207.0
Setting values
Over-frequency [Hz]: 51.5
Under-frequency [Hz]: 47.5
- Test1:U=230.0V;f=47.5Hz; P=1.00 Sn; cosp = 1;
- Test2: U=230.0V;f=485Hz P=1.00 Sp; coso = 1;
- Test3:U=230.0V;f=51.5Hz; P=1.00 Sy; coso = 1;
- Test4:U=230.0V;f=47.0Hz; P=1.00 Sp; cosp = 1;
- Test5:U=230.0V;f=52.0Hz;P=1.00 Sn; cosp = 1;
- Test6-1: U=207.0V;f=50.0 Hz; P = 1.00 Sn; cos = 1;
Test 6-2: U =230.0 V; f = 50.0 Hz; P = 1.00 Sn; cosg = 1;
Test 6-3: U =253.0 V; f=50.0 Hz; P = 1.00 Sn; cos = 1;
Test 6-4: U =230.0 V; f=50.0 Hz; P = 1.00 Sn; cos = 1;
Test :
Test sequence Voltage [V] Frequency [Hz] Output power [W] Cos @
1 230.1 47.50 125012 0.9999
2 230.4 48.50 125041 0.9999
3 230.7 51.50 125167 0.9999
4 230.3 47.00 124985 0.9999
5 230.8 52.00 125199 0.9998
206.9 50.00 124025 0.9999
6 230.1 50.00 125003 0.9999
253.1 50.00 124770 0.9999
230.2 50.00 124995 0.9999
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 6, equal to the maximum power that can be supplied on
reaching the maximum output current limit (P = 0.85 Sn).
The power supplied by the primary energy source shall be kept stable with a maximum error of 2 % x Sn
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EN 50549-10:2022
Clause Test items Remark
53 Immunity to disturbances

5.3.1 Rate of change of frequency (ROCOF) P

53.2 Phase jump P

533 Fault ride through, over-voltage (OVRT) and under-voltage (UVRT) P
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5.3.1 Rate of change of frequency (RoCoF) P
140000 51.50
5.5,51.00 L
120000 8.4,51.00 51.00
100000
12.9,50.00 2050
80000 %
£ 5000 £
% 60000 =
5,50.00| |21.38,50.00 =2
49.50
40000
20000 49.00
9.4,49.00| 12.4,49.00
0 48.50
0 20 40 60 80 100 120 140 160 180 200
Time [s]
—p F
Start Frequency Change End Frequency | Confirm no trip
TO 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
T3to T4 49Hz Hold 3s 49Hz No trip
T4 10 T5 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.
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f(Hz)

51

50

49

T0 T1 T2 RE T4 T5 t(s)

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 frequency and
voltage shall be disabled.
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5.3.2 Phase jump

Test results

Test 1:
Pemax in % Phase shift angle Result an
L1-N Unit normal use, no damage, no hazard.
L2-N Unit normal use, no damage, no hazard.
L3-N Unit normal use, no damage, no hazard.
100% +5% 90° to 0° L1-L2 Unit normal use, no damage, no hazard.
L2-L3 Unit normal use, no damage, no hazard.
L3-L1 Unit normal use, no damage, no hazard.
L1+L2+L3 Unit normal use, no damage, no hazard.
Test 2:
Pemax in % Phase shift angle Result

L1-N Unit normal use, no damage, no hazard.
L2-N Unit normal use, no damage, no hazard.
L3-N Unit normal use, no damage, no hazard.
100% £5% 0° to 90° L1-L2 Unit normal use, no damage, no hazard.
L2-L.3 Unit normal use, no damage, no hazard.
L3-L1 Unit normal use, no damage, no hazard.
L1+L2+L3 Unit normal use, 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.
L3-N Unit shut down, no damage, no hazard.
100% £5% 180° to 0° L1-L2 Unit normal use, no damage, no hazard.
L2-L3 Unit shut down, no damage, no hazard.
L3-L1 Unit shut down, no damage, no hazard.
L1+L2+L3 Unit shut down, no damage, no hazard.
Test 4:
Pemax in % Phase shift angle Result

100% +5%

0° to 180°

L1-N Unit shut down, no damage, no hazard.
L2-N Unit normal use, no damage, no hazard.
L3-N Unit normal use, no damage, no hazard.
L1-L2 Unit shut down, no damage, no hazard.
L2-L.3 Unit normal use, no damage, no hazard.
L3-L1 Unit shut down, no damage, no hazard.
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°

[V] ®P_t@AC[W] ®AI1/U...42 [V]®AI1/U...42 [V Al L

9 any-
g 24
' 11eq-
005300 [y  oosom 0:06.100 [ = 3 [>]
A B Am ARE
il [s] 5.9858420 6.1955856 0.2008436
®AI/11@TRIONet2_1242 [A] -66.50782 -247.4623 -180.8645 194.8550
B A 1/12@TRIONet3_1342 [A] -186.2618 198.3866 384.6483 197.1851
Al1/13@TRIONet3_1342 [A] 2495501 2522087 2243292 195.9305
Al1/U1@TRIONet2_1242 [V] -81.20216 -307.1032 -225.8110 227.9593
@Al 1/U2@TRIONet3_1242 [V] -223.7432 251.1981 4749413 232.0304
®AI1/UI@TRIONet3_1242 [V] 3206120 3638101 2842310 230.8206
@ P_t@AC W] 126515.2 1224143 -4100.945 119384.1
U_tRMS@DC [V] 4915920 0.012073 -4,903847 3.417835

Test 2: 0° to 90°

M.,

AlL{U...42[V]

AI1{U...42 [V]

=
.
£
.
=
4
0:05.300 0:05.400 0:05.500 0:05.600 0:05.700 [=] 0:05.800
[m] A B AR HAHE
il 5] 5.3252000 57509000 0.4257000
@A 1/11@TRIONet3_1342 [A] -193.8679 -154.4587 39.40928 191.3923
®AI1/12@TRIONet3_1342 [A] -42.62531 -96.4933T -53.86806 195.4858
Al1/13@TRIONet3_1342 [A] 2418580 254.2148 12.35676 1929722
Al 1/U1@TRIONet3_1342 [V] 2511263 -204.0143 4711199 2302671
@Al 1/U2@TRIONet3_1342 [V] 6170845 -133.2975 7158900 2292609
@Al 1/U2@TRIONet2_1242 [V] 303.0588 316.9925 13.93271 231.0802
®P_t@AC W] 1266811 1261009 5501953 1253540
U_tRMS@DC [V] 4915884 0.011356 -4.904529 2932257
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Test 3: 180° to 0°

[V] ®P_t@AC[W] ®AI1/U...42 [V]®AI1/U...42 [V Al L

B R S s e e e R il LR,
g 2e
' 11eq-
007300 007400 007500 007,600 [=] 0:07.700 [>]
A B Am ARE
il [s] 7.3283000 76635554 0.3347554
®AI/11@TRIONet2_1242 [A] -105.5024 -1.222491 104.3699 137.0072
B A 1/12@TRIONet3_1342 [A] -156.3537 -0.995517 155.3582 141.7280
Al1/13@TRIONet3_1342 [A] 2545223 -2.035260 -256.8575 1351768
Al1/U1@TRIONet2_1242 [V] -137.5051 2810047 418.5208 229.3298
@Al 1/U2@TRIONet3_1242 [V] -192.7855 -280.9756 -88.19008 230.4005
®AI1/UI@TRIONet3_1242 [V] 3215332 1.639843 -319.8034. 2299021
@ P_t@AC W] 126540.3 0.430168 -126539.9 '90094.56
U_tRMS@DC [V] 0.013532 4916076 4902544 3.405153

Test 4: 0° to 180°

AIL{U...42 [V] @A 1{U...42 [V]® A1 1]l

[V] ®P_t@AC[W] ®AIL/U,

Y s
é 2461
2 el
007,500 0:07.600 0.07.700 0:07.500 0:07.900 [ =] 0:08.000
[m] A B AR HAHE
B g [s] 7.5441000 79295286 0.3854286
@A 1/11@TRIONet3_1342 [A] 1301473 -1.185775 131.3331 132.8801
®AI1/12@TRIONet3_1342 [A] 1245731 0576324 1255494 1343422
Al1/13@TRIONet3_1342 [A] -262.0554 -1.991868 260.0635 1332112
Al 1/U1@TRIONet3_1342 [V] 164.2912 295.0683 130.7771 229.5468
@Al 1/U2@TRIONet3_1342 [V] 150.8062 -264.5204 -415.3266 2302577
@Al 1/U2@TRIONet2_1242 [V] -331.2164 -29.53983 3016765 2299343
®P_t@AC W] 1267033 2.356072 1267009 9625355
U_tRMS@DC [V] 0012748 4.916084 2903347 3560271
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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
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Figure 5 - Tolerances of the positive sequence voltage for the undervoltage event
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Figure 6 - Tolerances of the positive sequence voltage for the overvoltage event

Each test according to Table 4 and Table 5 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 shall be tested, with each level tested for (at least) a symmetric event and an asymmetric event
(simulated two- phase fault).

Table 4 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 (see Figure 7).

Table 5 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
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calculated as UOVRC = Umax-Un (see Figure 7)

Lt |
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 A4.

|

/
/
o
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).

Figure A.5 — Vectorial representation of an asymmetric two-phase fault

During the asymmetric two-phase fault, the residual amplitude of the 3 voltages and phase shifts shall conform
to the values given in the following Table A.1 and Table A.2.
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Graph of LVRT test one (Type A+B)
. Duration fault [ms] Recovery time
Volta | Limit after fault
ge for
List of dip fault | SetQ K- . o . Reacti
tests to | duratio | [Q/P,] | factor Durati Po_sttlye Neglt_lve Active ve Result
(pu) n uration reaictive reactive curren curren
[ms] [ms] current(A) | current(A) t t
at 60ms at 60ms [ms]
[ms]
symmetrical Three phase fault - UVRT
VD1.0
pog) | 003 | 2260 | - - 359 - - - - -
o) | 003 | 2260 | 0 2 360 | 199.274 | 2309 | 127 | 27 | P
VD1.2 | g03 | 2260 | © 2 360 | 193.061 | 1669 | 110 | 27 P
(P=0.2)
VD2.0
bl | 025 | 2050 | - - 1051 - - - . .
\(Szz' 11')5‘ 025 | 2950 | 0 2 1050 | 198552 | -0.501 | 127 | 29 | P
ZCM
VD2.1b | o5 | »gs0 | Max. | (2810 | 4550 | 0633 | -0226 | 163 | 9044 | P
P=1) Ind | current
mode)
VD22 | 505 | 2050 | o 2 1049 | 194853 | -1651 | 109 | 28 P
(P=0.2)
VD3.0
pop | 05 | =1800 | - - 1907 - - - . -
poqy | 05 | 21800 | 0 2 1899 | 200307 | -1.398 | 129 | 21 P
VD32.a | 5 | 51800 | 0 2 1907 | 196517 | -0670 | 116 | 24 P
(P=0.2)
VD3.2.b Max.
Pooz | 05 | =800 | N 2 1899 | 77511 | 1234 | 81 | 9001 | P
VD4.0
pap |05 | =2m00 | - . 2800 . - - . .
poqy | 075 | 22700 | 0 2 | 2798 | 106637 | 1778 | 133 | 22 | P
VD4.2.a Max.
b oo | 075 | 22700 | N 2 2803 | 18682 | -0.089 | 76 | 9021 | P
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Graph of LVRT test one (Type A+B)
. Duration fault [ms] Recovery time
Volta | Limit after fault
ge for
List of dip fault | SetQ K- . o . Reacti
. Postive Negitive | Active Result
tests ( tz ) dur:tlo [Q/Pn] | factor Duration | reaictive | reactive |curren cu\;(raen
p-u. [ms] [ms] current(A) | current(A) t t
at 60ms at 60ms [ms]
[ms]
VD4.2b | 75 | 20700 | M| 5 2801 | 194789 | 1061 | 120 | 9017 | P
(P=0.2) cap
(\é,Df'ozf) 0.75 | 22700 | 0 4 2800 | 201.040 | 1563 | 13 | 307 | P
VD5.0
o | 09 |=s0020| - ~ | 60175 - - - - -
VD511 09 [=60020| 0 2 | 60122 - - 63 | - P
(P=1)
VD5.2
(Posz) | 09 |260020| O 2 | 60121 - - 69 | - P
Asymmetrical Two phase fault - UVRT
VD6.0
oo | 003 | 2260 | - - 279 - - - - -
(\é,fo) 003 | 2260 | 0 2 362 | 97.874 | 106444 | 135 | 28 | P
VD62 | 903 | 2260 | 0 2 359 | 99551 | 104178 | 116 | 30 | P
(P=02)
VD7.0
oo | 025 | 2950 | - - 1051 - - - - -
(\é,DZf) 025 | 2950 | 0 2 1051 | 101.361 | -98.851 | 187 | 3f P
I 2222) 025 | 2950 | 0 2 1050 | 100637 | -99.340 | 124 | 30 | P
VD8.0
by | 05 | 21800 | - - 1900 - - - - -
(\é,Df'f) 05 | 21800 | 0© 2 1901 | 103612 | -94260 | 135 | 28 | P
(F\,/ 2%22) 05 | 1800 | 0 2 1899 | 103.306 | -95646 | 123 | 30 | P
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Graph of LVRT test one (Type A+B)
. Duration fault [ms] Recovery time
Volta | Limit after fault
ge for
List of dip fault | SetQ K- . o . Reacti
tests to | duratio | [Q/P,] | factor Durati Po_sttlye Neglt_lve Active ve Result
(pu) n uration reaictive reactive curren curren
[ms] [ms] current(A) | current(A) t t
at 60ms at 60ms [ms]
[ms]
VD9.0
o) | 075 | 22700 | - - 2804 - - - - .
VD91 N
(o) | 075 | =2700 | 0 2 2804 | 55990 | -47.850 | 137 | 32 P
(\é,bez'z‘") 0.75 | 22700 | 0 2 | 2800 | 53492 | -49055 | 137 | 30 | P
(\|/3D=9.02.2b) 0.75 | 22700 | 0 4 2799 | 108134 | 99243 | 137 | 31 P
VD10.0
(Pt | 09 |=60020| - ~ | 60131 . - . . .
VD101 | 59 | 560020 | O 2 | 60119 - - 55 - P
P=1)
VD102
(o0 | 09 |=60020] 0 2 60121 . - 67 - P
Symmetrical Three phase fault - OVRT
VS1.0
oo | 125 | 2120 | - . 221 . - . . .
oy | 125 | 2120 | 0 2 220 | -94870 | 1880 | 116 | 25 | P
VS12 | 405 | 2120 | 0 2 220 | -99.797 | 2.983 99 | 25 P
(P=0.2)
VS2.1.0
(Pog) | 120 | 25020 | - - 5119 . - - - .
VS2.11.
a 120 | 25020 | O 2 5029 | -74756 | 1.027 | 224 | 19 P
P=1)
VS2.11. o
b 1.20 | 25020 2 5116 | -195.373 | 1.561 170 | 9055 | P
- Ind
(P=1)
VS2.1.2
(Pooa | 120 | 25020 | 0 2 5121 -76.79 0.12 1M | 20 P
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Graph of LVRT test one (Type A+B)

Volta | Limit Duration fault [ms] Re:fc:;lfgut::ne
ge for
List of dip fault | SetQ K- . o . Reacti
tests to | duratio | [Q/P,] | factor . Po_stlye Neglt_lve Active ve Result
(p.u.) n Duration | reaictive reactive |curren curren
p-u. [ms] [ms] current(A) | current(A) t t
at 60ms at 60ms [ms]
[ms]
VS2.2.0
(Pog) | 115 |=60020| - ~ | 0122 - - - - -
\222:21)1 115 | 260020 | 0 2 | 60120 | -51.39 112 | 123 | 33 | P
VS2.22 | 4 45 | 260020 | O© 2 60121 | -55.67 0.66 110 | 29 P
(P=0.2)
Asymmetrical Two phase fault - OVRT
VS3.0
oo | 125 | 2120 | - - 219 . - - . .
(\é,sf'f) 125 | 2120 | 0 2 203 | -44716 | -52171 | 134 | 42 P
VS32 | 495 | 2120 | o0 2 221 48274 | 52398 | 122 | 18 P
(P=0.2)
VS4.1.0
(bog) | 120 | 25020 | - - 5119 . - - - -
ey | 120 (25020 | o 2 | 5121 | -30234 | 45092 | 159 | 37 | P
booa | 120 | 25020 | o 2 | 5120 | -35554 | -46.168 | 129 | 4 P
VS4.2.0
(oo | 115 | 260020 | - ~ | 0122 . - - . -
Py | 115 260020 o 2 | 60119 | -21.600 | -31.319 | 130 | 20 | P
(b oow | 115 [260020] 0 2 | 60121 | -28110 | -34104 | 127 | 20 | P
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Test - VD1.0

Duration fault time

.

..1e

.18

oL

-8

Wi sl

@ U1_tRMS_rc@AC [V]

B U2_tRMS_rc@AC [V]

B U2_tRMS_rc@AC [V]
11_tRMS_rc@AC [A]
12_tRMS_rc@AC [A]

®13_tRMS_rc@AC [A]

B P_t_rc@AC W]

®Q_t_rc@AC [var]

®1_fund_Q SYM+_rc@AC [A]

®1_fund_Q_SYM—_rc@AC [A]

®1_fund_P_SYM+_rc@AC [A]

®1_fund_P_SYM-_rc@AC [A]

#U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]

eu+[V]

su-v

1:01.3863 1:01.7450 0.3587

230.0587 6.854591 -223.2041 40.02799
229.9682 6.873887 -223.0943 4274545
229.9180 6.794465 -223.1236 37.48965
0485359 0489830 4471e-3 0.479506
0441550 0448337 6.78Te-3 0.450894
1996819 1989185 -T.634e-3 2.012302
-0.574475 0916313 1.490789 20.55702
672.3078 19.93379 -652.3740 110.9779
6.729e-4 9.401e-4 26724 2.042e-3
-4.422e-3 -6.206e-4 3.801e-3 2.526e-3
-6.141=-4 4.019e-3 4.633e-3 2.252e-3
-2.440e-4 2.564e-3 2.808e-3 2.73Te-3
3983321 1179817 -386.5339 58.55221
0.496997 0.047760 -0.449237 10.35392
230.0510 6.774820 -223.2762 B6.31571
0.508734 0.208751 -0.299983 4.011146

Test —VD2.0

Duration fault time

m] A B ] HAME
BiE (5] 1:14.66814 1:15.71902 105088
B U1_tRMS_rc@AC [V] 229.8473 5717825 -172.6690 61.94251
@B U2_tRMS_rc@AC [V] 229.6883 57.45586 -172.2323 62.53096
@ U3_tRMS_rc@AC [V] 230.5212 57.53783 -172.9833 61.39456
11_tRMS_rc@AC [A] 0465202 0470498 229663 0465323
12_tRMS_rc@AC [A] 0429317 0441164 0.011847 0416421
®12_tRMS_rc@AC [A] 2017953 2019765 1812e-3 2036744
B P_t_rc@AC W] 0724717 1.832750 2557467 9772290
®Q_t_rc@AC [var] 6714045 -168.4527 -839.8573 179.5056
@ 1_fund_Q_SYM+_rc@AC [A] 1.540e-4 -1.941e-3 -2.095e-3 2.325e-3
®1_fund_Q_SYM-_rc@AC [A] -3.115e-3 -3.420e-4 2773e-3 2.485e-3
®1_fund_P_SYM+_rc@AC [A] 718064 -3.1le 3 -3.829¢°3 20783
®1_fund_P_SYM-_rc@AC [A] -1575¢-3 -8.213e-4 75384 2.226e-3
©U_fund_SYM+_rc@AC [V] 398.3778 9938510 -208.9927 1055729
U_fund_SYM-_rc@AC [V] 0.396578 0.382506 -0.014072 4,678620
U+ 230.0383 57.37086 -172.6674 70.53176
su-v 0.649518 0.12225T7 -0.527261 1.753499
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test — VD3.0

Duration fault time

. =
. o
. o
e T
)
.
.
L]
.
A B HiE HAME
i [s) 1:04.11442 1:06.02095 190653
B U1_tRMS_rc@AC [V] 230.8806 115.0874 -115.7933 1166495
@ U2_tRMS_rc@AC [V] 229.3672 1142085 -114.4577 116.4616
@ U3_tRMS_rc@AC [V] 229.8223 114.2101 -115.6122 115.8378
11_tRMS_rc@AC [A] 181.2614 5744411 -175.5170 20.48709
12_tRMS_rc@AC [A] 182.2032 4762262 -177.4410 20.13490
®12_tRMS_rc@AC [A] 1834999 5617908 -177.3820 1971043
B P_t_rc@AC [W] 1257805 1564721 1242248 11928.85
®Q_t_rc@AC [var] 2050.526 -986.9158 -3446.442 3383711
®1_fund_Q_SYM+_rc@AC [A] 0.264526 -0.860159 -1.124685 0.793615
@ 1_fund_Q_SYM-_rc@AC [A] 0.46858T7 0.239967 -0.229620 0.828826
@®1_fund_P_SYM+_rc@AC [A] 182.2835 4541218 -177.7423 18.11832
@ 1_fund_P_SYM-_rc@AC [A] 0.207656 0.315774 0.108118 2.093742
®U_fund_SYM+_rc@AC [V 393.3965 1987104 -199.6861 2012711
U_fund_SYM-_rc@AC [V] 2017184 0.825637 -1.191547 2513289
ULV 230.0820 1147320 -115.3500 119.0110
su-v] 0.636331 0.371444 -0.264887 1.238296
Duration fault time
.
.

(AN E]

1

. =
s 3
. et
.
o A
m] A B =] HAA
BiE (5] 1:02.17775 1:04.97741 2.79966
@ U1_tRMS_rc@AC [V] 230.1980 172.4836 -57.71445 172.4651
@ U2_tRMS_rc@AC [V] 200.5013 1719585 -57.54185 171.9390
@ U3_tRMS_rc@AC [V] 299.4337 1716481 -57.78566 1717617
11_tRMS_rc@AC [A] 180.8804 5642433 -175.2380 1472720
12_tRMS_rc@AC [A] 182.3362 5695008 -176.6403 13.66082
®13_tRMS_rc@AC [A] 184.2630 6.155591 -178.1083 14.07761
®P_t_rc@AC [W] 125744.1 2636.918 -123107.2 7726531
®Q_t_rc@AC [var] 2062.753 -1448.991 -3512,744 3881408
[ ] |7ﬁ|nd7Q75\'H4-7r(@E Al 0.405164 -0.858707 -1.263871 0.924945
®1_fund_Q_SYM-_rc@AC [A] 0.303453 0137263 -0.440717 1.016259
@ 1_fund_P_SYM+_rc@AC [A] 1824662 5.103836 -177.3623 12.02342
®1_fund_P_SYM-_rc@AC [A] 0782444 0.032528 0814072 1589470
®U_fund_SYM+_rc@AC [V] 397.8649 2979572 -09.90775 297.9804
U_fund_SYM-_rc@AC [V] 1.054831 0522169 -0.532661 1343531
SuU+V 229.7513 172.0310 -57.72038 1729194
SuU-V] 0.597311 0.521523 -0.075788 0.719547
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD5.0

Duration fault time

.
.
e
:
.
e
:
H
L
®
.
o E® 1 2 (2] 2 3
A B AR HAME
FdiAl [s) 1:10.3186 21104935 1:00.1750
B U1_tRMS_rc@AC [V] 230.5764 2074454 -23.13109 2074752
@ U2_tRMS_rc@AC [V] 229.8450 206.7890 -23.05602 206.8302
@U3_tRMS_rc@AC [V] 2297721 206.7291 -23.04305 206.7627
11_tRMS_rc@AC [A] 1796856 190.9031 1121750 1911213
12_tRMS_rc@AC [A] 1815151 191.8308 10.31578 192.0168
®I13_tRMS_rc@AC [A] 1845016 1244830 9.981476 194.4557
®P_t_rc@AC [W] 1255159 114582 -6057.742 1195500
®Q_t_rc@AC [var] 2698.601 2050.833 6477618 2310243
@ 1_fund_Q_SYM+_rc@AC [A] 1.029525 0930484 -0.099041 0691446
@1_fund_Q_SYM-_rc@AC [A] 0.806112 0.874198 0.068086 0.539524
@1_fund_P_SYM+_rc@AC [A] 1818613 1923785 1051721 192.4967
@1_fund_P_SYM-_rc@AC [A] -1.354182 -0.544760 0.800423 0.750053
®U_fund_SYM+_rc@AC V] 3984772 358.5056 -39.97159 3585671
U_fund_SYM-_rc@AC [V] 1050663 0879856 -0.170807 1014742
U+ 230.0243 2069715 -23.05278 207.0398
Su-v] 0.582526 0.592620 0.010095 0.584851
Test — VD6.0
Duration fault time
. I:
o T
. =
L3 -1 ]
s 3 ]
. 3 ]
e« 7 -
e - :
[>]
m] A B =] HAA
BiE (5] 1:00.82987 1:01.10904 0.27918
B U1_tRMS_rc@AC [V] 230.2397 6911612 -223.3281 46.55586
@B U2_tRMS_rc@AC [V] 230.0405 1996874 -30.35313 201.3337
@ U3_tRMS_rc@AC [V] 229.9835 200.0441 -20.03936 201.3963
11_tRMS_rc@AC [A] 0451462 0470912 9.449e-3 0463838
12_tRMS_rc@AC [A] 0363335 0375269 0.011935 0365364
®12_tRMS_rc@AC [A] 1635449 1666987 0031538 1654932
@ P_t_rc@AC [W] -2.628496 1.900299 4528795 5.179616
®Q_t_rc@AC [var] 565.9489 -411.6578 -977.6068 416.0508
@ 1_fund_Q_SYM+_rc@AC [A] 2.434e-3 -2.604e-3 -5.03%¢-3 2.133e-3
®1_fund_Q_SYM-_rc@AC [A] 8.196e-4 -2.338e-3 -3.157e-3 2.625e-3
®1_fund_P_SYM+_rc@AC [A] -3.450e-3 26093 60593 1.987e-3
®1_fund_P_SYM-_rc@AC [A] 426523 1762¢-3 -2.503¢-3 206263
©U_fund_SYM+_rc@AC [V] 3085207 2078381 -190.6826 217.8445
U_fund_SYM-_rc@AC [V] 0.651431 1916353 190.9839 186.7904
U+ 230.0439 119.9892 -110.0547 139.3369
su-v 0.508896 110.6475 110.1386 102.2362
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VD7.0

Duration fault time

L ]
' pun
N 3
. =
H =
B =
L] |
L] e
. =
BiE [s] 1:21.92588 1:22.97673 1.05086
@ U1_tRMS_rc@AC [V] 2297517 57.19124 -172.5605 61.32491
@ U2_tRMS_rc@AC V] 230.0183 203.3124 -26.70586 202.4054
@ U3_tRMS_rc@AC V] 230.4300 203.4500 -26.97993 202.6039
11_tRMS_rc@AC [A] 0.466488 0.475937 9.449¢-3 0.470265
12_tRMS_rc@AC [A] 0.406284 0.397475 -8.81%e-3 0.397490
@13_tRMS_rc@AC [A] 1.869543 1.842380 -0.027164 Llaa4702
B P_t_rc@AC [W] -5.611653 0.097084 5708736 3.365358
@ Q_t_rc@AC [var] 631.4054 -082.8632 -1114.260 482.0667
@ 1_fund_Q_SYM+_rc@AC [A] 1.432e-3 -1.9358-3 -3.367e-3 22193
®1_fund_Q_SYM-_rc@AC [A] 4.084e-4 1.101e-3 6.927e-4 2.056e-3
@1_fund_P_SYM+_rc@AC [A] -6.580e-3 -1.014e-3 5.567e-3 2.346e-3
®1_fund_P_SYM-_rc@AC [A] T7.780e-4 -4.38%e-4 -1216e-3 221823
@ U_fund_SYM+_rc@AC [V] 398.4660 251.1622 -147.3037 251.3188
U_fund_SYM-_rc@AC [V] 0.193979 1515617 1513677 1499056
au+V] 2300765 144.0397 -86.03675 147.6557
Su-v] 0.684905 87.13554 86.45063 85.45859
Test— VD8.0
Duration fault time
.
.
e
.
.
e
.
.
L]
Q
L
[(m] A B [=15] A#E
B idl [s] 1:09.36052 1:11.26060 1.50008
@ U1_tRMS_rc@AC [V] 2302755 1151433 -115.1322 116.0588
@ U2_tRMS_rc@AC [V] 2295005 2065633 -22.03716 206.2603
@ U3_tRMS_rc@AC [V] 230.2548 206.0514 -24.20345 206.3849
11_tRMS_rc@AC [A] 179.2946 5.279268 -174.0154 17.06872
12_tRMS_rc@AC [A] 180.2893 5.893249 -174.3961 17.20563
@13_tRMS_rc@AC [A] 183.9008 4.990499 -178.8103 15.94809
B P_t_rc@AC [W] 1249858 2362452 -1226234 9321.735
®Q_t_rc@AC [var] 2446.003 -1603.707 -4049.710 4950.157
@ 1_fund_Q_SYM+_rc@AC [A] 0.647635 -1.161502 -1.809227 1.237055
@ 1_fund_Q_SYM-_rc@AC [A] 1.594108 0.607337 -0.986772 2003516
@I1_fund_P_SYM+_rc@AC [A] 1811275 4479922 -176.6476 14.20347
@1_fund_P_SYM-_rc@AC [A] 0.814462 0.296600 -0.517862 1.270613
@ U_fund_SYM+_rc@AC V] 398.3799 2975455 -100.8344 297.9827
U_fund_SYM-_rc@AC [V] 1.178820 99.26438 98.08556 98.84501
BU+V] 230.0452 1718308 -58.21443 172.7061
su-v] 0.811748 57.39207 56.58732 56.76434
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test — VD9.0

. ®L.]OL] 0]

L

L
A B AR HAME
FdiAl [s) 1:02.14782 1:04.35162 2.50380
B U1_tRMS_rc@AC [V] 2305128 1725282 -57.98460 172739
@ U2_tRMS_rc@AC [V] 229.8868 215.6648 -14.22211 215.6287
@U2_tRMS_rc@AC [V] 229.8176 2156312 -14.18642 2155897
11_tRMS_rc@AC [A] 179.0331 4746177 -174.3469 15.33357
12_tRMS_rc@AC [A] 181.0495 5641684 -175.4078 15.12533
®12_tRMS_rc@AC [A] 183.4895 5865183 -177.6243 1477261
®P_t_rc@AC [W] 1250524 2893.107 -122158.3 8871126
®Q_t_rc@AC [var] 2284812 -1588.007 -3872.818 4363.069
@ 1_fund_Q_SYM+_rc@AC [A] 0.841154 -0.571221 -1.412375 0.956966
®1_fund_Q_SYM-_rc@AC [A] 0.126020 -0.057875 -0.183895 1472270
@1_fund_P_SYM+_rc@AC [A] 181.1822 4787435 -176.3948 13.24207
®1_fund_P_SYM-_rc@AC [A] -1.192451 0.182756 1.375207 1.136438
®U_fund_SYM+_rc@AC V] 398.4918 346.3659 -51.62592 345.3969
U_fund_SYM-_rc@AC [V] 1030961 50.07063 49.03967 4962844
ULV 230.0592 200.3304 -29.72879 2005921
Su-v] 0.609691 28.76168 28.15199 28.51104
Test — VD10.0
Duration fault time
. =
.

Vgt v 10 PVE gE E s FEE 1

s
. 3
. =
o =
. =
[m] A B AR HAR
BE 5] 1:24.9662 2:25.0075 1:00.1313
@ U1_tRMS_rc@AC V] 230.5272 207.5109 -23.01630 207.5141
@U2_tRMS_rc@AC V] 229.8827 2252010 -4.681625 295.1693
@U3_tRMS_rc@AC [V] 229.8004 7252371 -4.563293 295.1665
11_tRMS_rc@AC [A] 1795349 190.9462 1141135 190.9983
12_tRMS_rc@AC [A] 1805237 185.0860 4562393 1855423
®12_tRMS_rc@AC [A] 1836455 188.0951 2449539 187.7866
@B P_t_rc@AC W] 125065.9 123549.2 -1516.672 123569.1
®Q_t_rc@AC [var] 2390.657 5486.350 3095.692 5602.669
@1_fund_Q_SYM+_rc@AC [A] 0.772563 0.642629 -0.129933 0.606445
®1_fund_Q_SYM-_rc@AC [A] 0.492651 -0.920382 -1.413033 0.641792
®1_fund_P_SYM+_rc@AC [A] 1812009 188.0195 6.5185T3 188.0810
®1_fund_P_SYM-_rc@AC [A] -0.733153 -1.540161 -0.807008 1653745
8 U_fund_SYM+_rc@AC [V] 398.4867 379.5558 -18.93091 379.4901
U_fund_SYM-_rc@AC [V] 0913911 2126183 2034792 2110660
euU+V] 230.0634 218.1038 ~10.95860 219.1098
SuU-vV 0.586678 1217649 11.58981 12.18357
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test—VS1.0

Duration fault time

ool

ity

.
T FE) wn O O Tor ) )
A B HiE HAE
B[] 1:04.078104 1:04.208878 0220774
U1 tRMS_rc@AC V] 2302119 288.0004 5787852 2852245
®U2_tRMS_rc@AC V] 2299012 2880276 5812634 2853127
®U3_tRMS_rc@AC V] 2299119 2877515 5783961 2847159
11_tRMS_rc@AC [A] 0695660 0693671 199023 05696400
12_tRMS_rc@AC [A] 0470247 0465878 -4.369¢3 0463419
® 13_tAMS_rc@AC [A] 1873158 1800338 0026230 1903086
B P_t_rc@AC W] 0.670848 0.308311 -0.362537 5808091
®Q_t_rc@AC var] 698.9205 8805773 1816567 8727693
©1_fund_Q SYM+_rc@AC [A] 16393 1418¢3 2204e4 26273
®1_fund_Q_SYM-_rc@AC [A] -1.501e3 104863 25893 209083
®1_fund_P_SYM+_rc@AC [A] 1619e3 4338e4 -1186e3 17213
®1_fund_P_SYM-_rc@AC [A] 15613 -Lo11e-3 257263 305983
U_fund_SYM+_rc@AC [V] 396.3835 4987518 1003683 493.6283
U_fund_SYM-_rc@AC [V] 062499 0798634 0173638 3375260
UM 230038 288.0881 5805333 2769573
au-M 0.346972 0.475989 0.129017 1664157
.
.
b3
.
.

1e

.
L]
Bid [ 1:02.0821 1:07.2015 51184
B U1_tRMS_rc@AC [V] 230.2299 276.3363 46.10640 276.2840
B U2_tRMS_rc@AC [V] 230.0279 276.1129 46.08499 276.0745
@ U3_tRMS_rc@AC [V] 2299944 276.0342 46.03986 276.0112
11_tRMS_rc@AC [A] 0.470057 0.457450 0.017392 0.483201
12_tRMS_rc@AC [A] 0461746 0.446934 -0.014812 0.464200
@®13_tRMS_rc@AC [A] 1.885123 1.885469 3.464e-4 1.895842
O P_t_rc@AC W] -0.442346 -11.31554 -10.87319 11.47182
@®Q_t_rc@AC [var] -648.0032 T78.4761 1426.479 7847839
@1_fund_Q_SYM+_rc@AC [A] -1.455e-3 4.941e-3 6.396e-3 3.757e-3
@1_fund_Q_SYM-_rc@AC [A] -1.855e-3 -5.212e-4 133423 2.320e-3
@1_fund_P_SYM+_rc@AC [A] 3.268e-4 -0.013702 -0.014028 0.013776
®1_fund_P_SYM-_rc@AC [A] 18073 1.026¢-3 -T.509e-4 22433
@ U_fund_SYM+_rc@AC [V] 3085133 4783225 79.80017 478.2526
U_fund_SYM-_rc@AC [V] 0.350876 1.013871 0.662995 0.904832
U+ 230.0578 276.1488 46.09103 275.9536
SuU-V] 0.404077 0.447365 0.043288 0.501742
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VS2.2.0

Duration fault time

.
.
e
:
.
e
:
.
L
.
L
A B =15 HAHE
il [s] 111217735 2:12.29905 1:00.12171
B UI_tRMS_rc@AC V] 2302539 2644179 34.16397 2648164
B U2_tRMS_rc@AC [V] 229.9997 2645990 34.50027 2645884
B U3_tRMS_rc@AC V] 2295433 2644637 3452039 264539
11_tRMS_rc@AC [A] 0533362 0508444 -0.024918 0499572
12_tRMS_rc@AC [A] 0.409627 0433362 0.023735 0430576
®12_tRMS_rc@AC [A] 1896027 1917272 0.020344 1904451
@ P_t_rc@AC W] 1439355 -0.256172 -1.695527 3.654630
®Q_t_rc@AC [var] -653.2068 7561577 1409.365 749.8929
®1_fund_Q_SYM+_rc@AC [A] 37243 2.060e-3 578423 2.662e-3
®1_fund_Q_SYM-_rc@AC [A] 14383 1.897e-3 458264 2.300e-3
®1_fund_P_SYM+_rc@AC [A] 1315e-3 L10de-3 -2.110e-4 4.593e-3
®1_fund_P_SYM-_rc@AC [A] -2.537e-4 -1.348e-3 -L024e-3 2.273e-3
®U_fund_SYM+_rc@AC [V] 398.4825 4580988 59.61627 4583814
U_fund_SYM-_rc@AC [V] 0476348 0560791 0.084443 0.718519
U+ 230.0870 2646667 34.5T975 2646350
®u-[v] 0413215 0.350454 -0.022721 0413424
Test - VS3.0
Duration fault time
- -
. s
. =
H Pt
. i
. s,
H =

.

L] |
L]
L]
A B 15 LB
B id [s] 1:21.34048 1:21,55945 0.21897
S U1_tRMS_rc@AC [V] 230.3000 288.0962 57.79617 2862612
@ U2_tRMS_rc@AC [V] 230.0514 2464467 16.39531 245.9887
@ U2_tRMS_rc@AC [V] 2299828 246.0819 16.00915 2454963
11_tRMS_rc@AC [A] 0463496 0.473895 0.010400 0.465378
12_tRMS_rc@AC [A] 0422378 0.437839 0.015461 0.426018
@12_tRMS_rc@AC [A] 1.909359 1.913799 4.440e-3 1.915767
®P_t_rc@AC W] -0.726387 -4.771163 -4.044766 6738426
®Q_t_rc@AC [var] 643.0309 715.3669 72.33504 7082109
©1_fund_Q_SYM+_rc@AC [A] 3.450e-4 148463 11393 2433e-3
@1_fund_Q_SYM-_rc@AC [A] -2.954e-4 -7.361e4 -4.407=-4 316263
@|1_fund_P_SYM+_rc@AC [A] -2.351e-4 -4.504e-3 -4,350e-3 7.089e-3
@1_fund_P_SYM-_rc@AC [A] -5.099-3 -7.075e-3 -1.977e-3 3.7968-3
®U_fund_SYM+_rc@AC [V] 3985584 4490962 50.53671 447.3840
U_fund_SYM-_rc@AC [V] 0.340442 51.40324 51.06280 49,84223
SU+ V] 230.1055 250.3698 29.26437 255.8996
su-v 0.384579 29.55568 29.17110 27.336841
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Report No.: BL-DG2630055-202

TUVNORD

Test—VS4.1.0

Duration fault time

.
.
e
:
.
e
:
.
L
L
L
A B =15 HAHE
Bid [ 1:01.25655 1:06.37592 511938
B UI_tRMS_rc@AC V] 2302340 276.2486 46.01262 276.2337
B U2_tRMS_rc@AC [V] 230.0416 2417018 1166019 2416495
B U3_tRMS_rc@AC V] 2299274 2414253 1149786 2414227
11_tRMS_rc@AC [A] 0464225 0455643 -8.5TTe-3 0450114
12_tRMS_rc@AC [A] 0.436996 0470315 0.033319 0.445036
®12_tRMS_rc@AC [A] 1979538 1981304 185663 1966979
@ P_t_rc@AC W] -1.214569 1455783 -0.241194 1.755330
®Q_t_rc@AC [var] 662.5564 717.5043 55.34790 707.3982
®1_fund_Q_SYM+_rc@AC [A] 5.089e-3 1.699e-3 -3.36%-3 2411e-3
®1_fund_Q_SYM-_rc@AC [A] -3.434e-3 8.538e-4 428823 2.353e-3
®1_fund_P_SYM+_rc@AC [A] -3.851e-3 2.142e-3 151083 2211e-3
®1_fund_P_SYM-_rc@AC [A] -3.490e-3 -LTiTe4 3.319¢3 2.393e-3
®U_fund_SYM+_rc@AC [V] 398.4828 4374454 38.96250 4374024
U_fund_SYM-_rc@AC [V] 0383917 40.90403 40.52011 40.73786
U+ 2300580 2525788 22.52081 2523909
®u-[v] 0.400966 23.53005 2312908 23.43491
Duration fault time
- et
. ot
. =
H e
. e
. =
H =

.

(TN T

.
. =
. b
[(m] A B HE Al
B id [s] 1:06.3574 2:06.4793 1:00.1219
®U1_tRMS_rc@AC V] 2302313 264.6924 3446103 264.7652
®U2_tRMS_rc@AC [V] 2299980 239.2347 9236710 2303232
B U3_tRMS_rc@AC [V] 2209083 238.0733 9.165054 230.1282
11_tRMS_rc@AC [A] 0.489701 0.468869 -0.020832 0.470043
12_tRMS_rc@AC [A] 0433315 0436872 35573 0.431601
®12_tRMS_rc@AC [A] 1.954684 1.386435 0.031751 1.981407
®P_t_rc@AC W] -0.880035 -6.796958 -5.916023 4943364
®Q_t_rc@AC [var] 661.8036 703.4917 4168805 T0L4417
®1_fund_Q_SYM+_rc@AC [A] 645424 2.885e-3 2242¢-3 275203
®1_fund_Q_SYM—_rc@AC [A] 3.001e-3 -5.113e-3 -8.114e-3 258463
®1_fund_P_SYM+_rc@AC [A] -1445e-4 -85T7e-3 -8433e-3 6.583e-3
®1_fund_P_SYM-_rc@AC [A] 167263 -L8T1e-3 -3.5438-3 258783
®U_fund_SYM+_rc@AC [V] 398.4478 4282831 29.83536 428.3860
U_fund_SYM-_rc@AC [V] 0.478375 3222047 3174210 3221810
U+ 230.0538 247.3493 17.20548 247.3257
ouU-v 0.362487 1857582 1821333 13.59574
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test - VD1.1

Before fault

L
.
.
.
L
e
.
H
.
®
.
B [s] 0:52.193808 1:02.206733 0:10.012925
® UI_tRMS_rc@AC [V] 230.4824 2302743 -0:208084 230.4559
®U2_tRMS_rc@AC [V] 2295032 2207773 -0.025909 2295142
B U3_tRMS_rc@AC [V 2297719 2297222 -0.049774 2297661
11_tRMS_rc@AC [A] 179.9555 179.6780 -0.277542 180.1077
12_tRMS_rc@AC [A] 1811915 181.0409 -0.150620 1813971
®13_tRMS_rc@AC [A] 183.9232 162.0049 -1.918259 183.6251
@ P_t_rc@AC W) 1253522 1247616 -590.5938 125364.1
®Q_t_rc@AC [var] 2411.045 2411.106 0.061273 2299.831
®1_fund_Q_SYM+_rc@AC [A] 0.572371 0.299439 -0.272932 0.516607
®1_fund_Q_SYM—_rc@AC [A] 0.577402 -0.047760 -0.625162 0.407090
®1_fund_P_SYM+_rc@AC [A] 181.6580 180.8783 0779724 181.6801
®1_fund_P_SYM-_rc@AC [A] -0.759583 -0.273227 0516356 0.764206
B U_fund_SYM+_rc@AC [V] 3983987 3982326 -0.166077 395.3865
U_fund_SYM-_rc@AC [V] 1083495 0933196 -0.150299 1051305
LT 230.0142 229.8590 -0.055264 230.0153
ou-[v] 0.610061 0.693885 0.083834 0606819
.
.

e oty Pt

Aeiene

11

T

PPt §t oy

L] el
. =
(] A B ar RS
B8 [s] 1:02:205930 1:02.565496 0.353565
@ U1_tRMS_rc@AC [V] 2302743 9147304 -221.1270 40.33024
@ U2_tRMS_rc@AC [V] 2297773 9077580 -220.6997 42953091
@ U3_tRMS_rc@AC [V] 2297222 8.816829 -220.9053 37.98096
11_tRMS_rc@AC [A] 179.6780 206.1288 2645081 2029337
12_tRMS_rc@AC [A] 1810409 207.2042 2616330 202.7039
@ 12_tRMS_rc@AC [A] 182.0049 206.9705 2496553 203.0086
@ P_t_rc@AC [W] 124761.6 606.3211 -124155.2 17769.33
®Q_t rc@AC [var] 2411.106 5558.286 3147.180 8877.842
@ 1_fund_Q SYM+_rc@AC [A] 0.299439 205.4366 205.1372 194.7561
_fund_Q_SYM-_rc@AC [A] -D.047760 -0.480142 -0.432382 3221057
@1_fund_P_SYM+_rc@AC [A] 180.8783 2249521 -158.3831 50.13450
@ 1_fund_P_SYM-_rc@AC [A] -0.273227 0.344665 0.617892 5.083743
© U_fund_SYM+_rc@AC [V] 398.2326 1527839 -382.9542 59.06232
U_fund_SYM-_rc@AC [V] 0.933196 0273212 -0.650084 10.26453
|uU+V] 2299590 8.833164 -221.1258 6644088
SuU-[v] 0.693895 0.162139 -0.531756 4.019048
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

. OLLOLL]P L]

L3

.
.
102 150 02 20y B o= 102,300 102350 102 400 102450
m] A B =] HAA
BHE 5] 1:02.205930 1:02.236793 0.030863
@ U1_tRMS_rc@AC [V] 2302743 9.993398 -220.2809 133.8636
@ U2_tRMS_rc@AC [V] 229.7773 10.07672 -218.7005 143.0016
@ U3_tRMS_rc@AC [V] 220.7222 9.629570 -220.0926 125.8622
11_tRMS_rc@AC [A] 179.6780 2052275 25.54955 162.7071
12_tRMS_rc@AC [A] 181.0409 181.4226 0.381744 153.3842
®13_tRMS_rc@AC [A] 182,004 2004453 1844002 152.1155
P_t_rc@AC [W] 1247616 1622727 1231388 60420.00
®Q_t_rc@AC [var] 2411106 5578.028 3166922 2382062
®1_fund_Q_SYM+_rc@AC [A] 0299439 179.4756 1788762 8823261
®1_fund_Q_SYM-_rc@AC [A] -0.047760 18.50123 1854899 1063997
@1_fund_P_SYM+_rc@AC [A] 180.8783 55.93212 -124,9462 95.08393
®1_fund_P_SYM-_rc@AC [A] -0.273227 -1.589352 -1.316125 16.77887
®U_fund_SYM+_rc@AC [V] 398.2326 16.28921 -381.9434 194.3767
U_fund_SYM-_rc@AC [V] 0.933196 0222373 -0.710823 34.96355
SU+V] 229.9500 1713169 -58.64207 202.7691
®U-v 0.693895 1621030 1551641 1147291
Injected reactive current at 60ms
.
.
.
H
.
.
)
s
.
.
. : : ;
102,000 JEET - | 102500 102750 [ ]
[m] A B AR HAA
B8 [5] 1:02.205930 1:02.266169 0060239
@ U1_tRMS_re@AC [V] 2302743 9.885994 -220.3883 95.69065
@ U2_tRMS_rc@AC [V] 2297773 9.700982 -220.0763 102.2437
@ U3_tRMS_rc@AC [V] 220.7222 9.768181 -218.9540 89.98102
11_tRMS_rc@AC [A] 179.6780 207.5637 27.88577 185.3654
12_tRMS_rc@AC [A] 181.0409 202.8279 2178705 181.8680
®13_tRMS_rc@AC [A] 182.0049 210.1087 2510375 180.6784
B P_t_rc@AC W] 1247616 1566625 1231229 43090.08
®Q_t_rc@AC [var] 2411106 5865.865 3454761 1747316
®1_fund_Q_SYM+_rc@AC [A] 02099439 1992742 1089747 1514806
®1_fund_Q_SYM-_rc@AC [A] -0.047760 2.309233 2.356093 7.694600
@1_fund_P_SYM+_rc@AC [A] 180.8783 54.40532 1264730 80.10194
|_fund_P_SYM-_rc@AC [A] -0.273227 -1.827206 -1.653980 1227877
@ U_fund_SYM+_rc@AC [V] 388.2326 1654042 -381.6922 139.0615
U_fund_SYM-_rc@AC [V] 0.933196 0202317 -0.640879 24.93001
SU+ V] 2299590 9.662167 -220.2968 143.6974
sU-V 0623595 0.146960 -0.546935 5755118
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

. OLLOLL]P L]

L3

)
L]
m] A B =] HAA
BiE (5] 1:02.565407 1:02.682235 0.126828
@ U1_tRMS_rc@AC [V] 9.147304 2315533 222.4059 219.6008
@B U2_tRMS_rc@AC [V] 9.077580 231.0561 221.9785 217.9256
@ U3_tRMS_rc@AC [V] 8.816829 2324675 223.6506 221.9956
11_tRMS_rc@AC [A] 206.1288 179.0480 -27.08081 112.8085
12_tRMS_rc@AC [A] 207.2042 1805239 -26.68027 111.9001
@ 13_tRMS_rc@AC [A] 206.9705 1815204 -25.45010 117.0634
@ P_t_rc@AC [W] 606.3211 1251814 1245751 62044.29
®Q_t_rc@AC [var] 5558.286 6834.996 1276710 28090.90
®1_fund_Q_SYM+_rc@AC [A] 2054366 3306409 -202.1302 57.03667
®1_fund_Q_SYM-_rc@AC [A] -0.480142 1.046522 1.526664 9528220
@ 1_fund_P_SYM+_rc@AC [A] 22.49521 180.0883 157.5931 91.50546
@ 1_fund_P_SYM-_rc@AC [A] 0.344665 -0.259964 -0.604629 2.669843
@ U_fund_SYM+_rc@AC [V] 1527839 401.2924 386.0140 3757279
U_fund_SYM-_rc@AC [V] 0273212 0.548819 0.276606 17.13348
SU+N] 8.833164 232.1966 2233634 194.9666
su-mM 0.162139 0499478 0.337332 6583113
Recover time — Reactive power
L]
.
.
H
.
.
)
s
.
.
. . B . . F
102200 102300 102400 102500 D D« 102700 102500 [ ]
[m] A B AR HAA
B8 [5] 1:02,565464 1:02.592090 0.027526
@ U1_tRMS_rc@AC [V] 9.147304 2277473 218.6000 177.0796
@ U2_tRMS_rc@AC [V] 9.077580 227.3540 2182765 168.9492
@ U3_tRMS_rc@AC [V] 8816829 2281214 219.3046 183.4457
11_tRMS_rc@AC [A] 206.1288 7.366381 -198.7624 140.3896
12_tRMS_rc@AC [A] 207.2042 6508338 -200.6958 135.0319
®13_tRMS_rc@AC [A] 206.9705 7.532378 -199.4381 1506758
@ P_t_rc@AC W] 606.3211 1434195 8278742 3054.297
®Q_t_rc@AC [var] 5558.286 -4659.961 -10218.25 54T18.04
®1_fund_Q_SYM+_rc@AC [A] 205.4366 -0.659121 -206.0058 119.0334
®1_fund_Q_SYM-_rc@AC [A] -0.480142 2268341 2748483 19.50471
@ |_fund_P_SYM+_rc@AC [A] 2249521 2093231 -20.40198 30.24606
|_fund_P_SYM-_rc@AC [A] 0.344665 2.289855 1.945190 2934214
@ U_fund_SYM+_rc@AC [V] 1527839 3044443 379.1659 276.9410
U_fund_SYM-_rc@AC [V] 0.273212 2617750 2.344537 3595008
SU+ V] 8.833164 64.43143 55.59827 45.98605
su-M 0162139 1570844 15.54430 11.10672
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test - VD1.2

Before fault

0450

[m] A B =1 HA#E

B8 [s] 0:51.883238 1:01.888528 0:10.005290
® UI_tRMS_rc@AC [V] 2302567 2302210 -0.035629 2302334
B U2_tRMS_rc@AC [V] 2297958 2207054 -0.090454 2297340
®U3_tRMS_rc@AC [V 2296015 2295513 -0.050262 2295778
11_tRMS_rc@AC [A] 36.90721 36.80958 -0.097630 36.62380
12_tRMS_rc@AC [A] 37.79399 36.80851 -0.985489 36.80456
®13_tRMS_rc@AC [A] 37.39090 37.50313 0.112232 37.45069
@ P_t_rc@AC [W) 25698.15 25474.48 -223,6680 25424.91
®Q_t_rc@AC [var] -1896.537 -1804.873 9166431 1878.729
@ 1_fund_Q_SYM+_rc@AC [A] -0.656403 -0.850008 -0.193604 0.731223
®1_fund_Q_SYM-_rc@AC [A] -0.063533 0.102495 0.166028 0289564
®1_fund_P_SYM+_rc@AC [A] 37.26185 3694736 -0.314487 3687210
®1_fund_P_SYM-_rc@AC [A] 0.081660 -0.216754 -0.208414 0335263
8 U_fund_SYM+_rc@AC [V] 395.1689 398,066 -0.102173 395.1058
U_fund_SYM-_rc@AC [V] 0578776 1047143 0.068367 1003455
|uU+] 2208721 2208214 -0.050721 2208533
ou-v) 0589112 0.651562 0.062450 0579165

Duration fault time

. OLL]PLL]PL]®

SL

(m] A B =1 A%

BiE =) 1:01.890371 1:02.250239 0.359868
@ U1_tRMS_rc@AC [V] 2292714 0.392632 -219.8787 39.83083
®U2_tRMS_rc@AC [V] 220.4296 9.147807 -220.2818 42.39197
@ U3_tRMS_rc@AC [V] 229.3391 8.906023 -220.4331 37.58521
11_tRMS_rc@AC [A] 3816444 203.0475 164.8830 197.2416
12_tRMS_rc@AC [A] 37.19590 202.5028 165.3069 196.4803
@ 12_tRMS_rc@AC [A] 37.81081 203.0815 165.2707 197.2083
B P_t_rc@AC [W] 25632.86 B47.0657 -24985.80 3813.317
®Q_t rc@AC [var] -4078.793 5530.532 9609.325 7665.122
@ 1_fund_Q SYM+_rc@AC [A] -0.847788 201.2981 202.1459 191.2475
@1_fund_Q_SYM-_rc@AC [A] 0.271463 0.022009 -0.249454 2.828786
@1_fund_P_SYM+_rc@AC [A] 37.38353 23.33002 -14.05261 4223562
@ 1_fund_P_SYM-_rc@AC [A] -0.097079 0.350900 0447972 3471322
©U_fund_SYM+_rc@AC [V] 397.0049 15.45684 -381.6381 58.61158
U_fund_SYM-_rc@AC [V] 0.291037 0.388435 0.097399 9916032
SU+V] 220.8214 8.935452 -220.8859 T70.58369
SuU-[v] 0.651562 0.157940 -0.493623 3.565738
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

. OLLOLL]P L]

L3

.
L] - - .
101500 [ » T : ] 102,000 02 100 102 200 102,300 T
m] A B =] HAA
BiE (5] 1:01.890371 1:01.920982 0.030611
@ U1_tRMS_rc@AC [V] 2292714 9.724564 -219.5468 1302044
@ U2_tRMS_rc@AC [V] 229.4296 9.912851 -218.5168 139.1505
@ U3_tRMS_rc@AC [V] 220.3301 9.460778 -219.8783 122.7192
11_tRMS_rc@AC [A] 3816444 2007384 162.5739 124.9983
12_tRMS_rc@AC [A] 37.19500 190.5706 153.3747 106.7205
®13_tRMS_rc@AC [A] 3781081 2052737 167.4629 1155827
© P_t_rc@AC [W] 25632.86 1618721 24014.14 12193.59
®0Q_t_rc@AC [var] -4078.793 5552.083 9630876 18442.14
®1_fund_Q_SYM+_rc@AC [A] 0847738 185.6328 186.4806 9273588
®1_fund_Q_SYM-_rc@AC [A] 0.271463 2.22539% 1.853933 9.256808
@1_fund_P_SYM+_rc@AC [A] 37.38353 57.79490 20.41137 3142642
@1_fund_P_SYM-_rc@AC [A] -0.097079 -12.77723 -12.68015 1128110
@ U_fund_SYM+_rc@AC V] 397.0849 16.27724 -380.8177 190.1098
U_fund_SYM-_rc@AC [V] 0.201037 0.458506 0.167559 3370345
SU+N] 220.8214 31.43728 -198.3841 176.3527
®U-v 0.651562 10.44651 9794948 5966067
Injected reactive current at 60ms
L
L
.2
.

.
. :
1:02.100
m] A B ] HAMB
BiE (5] 1:01.890371 1:01.951170 0.060799
@ U1_tRMS_rc@AC [V] 2292714 9.821460 -219.4499 93.79959
@ U2_tRMS_rc@AC [V] 229.4296 9.645755 -219.7839 100.2005
@ U3_tRMS_rc@AC [V] 229.3391 9581877 -219.7572 88.41395
11_tRMS_rc@AC [A] 38.16444 200.9061 162.7416 167.9039
12_tRMS_rc@AC [A] 37.19590 197.3621 160.1662 161.6021
@ 13_tRMS_rc@AC [A] 37.81081 204.5067 166.6959 163.9253
B P_t_rc@AC W] 25632.86 1562215 -24070.65 8842.169
®Q_t_rc@AC [var] -4078.793 5623.495 o702.288 1383537
®1_fund_Q_SYM+_rc@AC [A] -0.847788 193.0609 193.9087 150.6787
@ 1_fund_Q_SYM-_rc@AC [A] 0.271463 1.669409 1397946 6.708559
@ I1_fund_P_SYM+_rc@AC [A] 37.38353 5456067 17.17714 47.31868
@ 1_fund_P_SYM-_rc@AC [A] -0.097079 -2.087816 -1.980736 8.265218
©U_fund_SYM+_rc@AC [V] 397.0049 16.36295 -380.7320 137.0614
U_fund_SYM-_rc@AC [V] 0.291037 0.229660 -0.061376 23.91985
SU+N] 220.8214 0578423 -220.2430 152.8010
suU-v1 0.651562 0.215048 -0.436515 T7.765586
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

PUCLE R PLE o4 EY

eLSLe e

.
1ot

JeL.e ..

.
.
[m] A B AR HAE
il (5] 1:02.248425 1:02.359126 0.109702
@ U1_tRMS_rc@AC [V] 9.392632 229.7295 220.3368 218.0353
@U2_tRMS_rc@AC [V] 9.147807 2294233 2202755 2162055
@U3_tRMS_rc@AC [V] 8906023 2315117 222.6057 2207267
11_tRMS_rc@AC [A] 203.0475 37.70444 -165.3430 73.01548
12_tRMS_rc@AC [A] 202.5028 37.10496 -165.3979 69.11644
@13_tRMS_rc@AC [A] 203.0815 37.12003 -165.9615 TT.0625T7
B P_t_rc@AC [W] B47.0657 25539.22 24892.15 1684471
®Q_t_rc@AC [var] 5530.532 3428257 -2102.274 28139.93
®1_fund_Q_SYM+_rc@AC [A] 2012081 0195730 -201.1024 56.60410
@1_fund_Q_SYM-_rc@AC [A] 0.022009 -0.363543 -0.385552 9.731996
@|_fund_P_SYM+_rc@AC [A] 2333002 36.97181 13.64089 28.29558
@1_fund_P_SYM-_rc@AC [A] 0.350900 0.112927 -0.237973 2.327240
@ U_fund_SYM+_rc@AC [V] 1545684 308.7520 383.2051 3722115
U_fund_SYM-_rc@AC [V] 0.388435 0.891163 0.502728 1851015
BU+V] 8935452 230.6620 221.7266 183.1067
Su-NM 0.157340 0.706733 0.548793 6.66637T
Recover time — Reactive power
L]
.
L3
H
.
L3
)
s
.
.
L] e o e 1
101500 102000 1:02.100 1:02.200 [ 2] B e 1:02.400 o o
[m] A B AR HAA
B8 [5] 1:02.248581 1:02.275753 0.027162
@ U1_tRMS_rc@AC [V] 9.357385 2279368 2185794 175.5033
@ U2_tRMS_rc@AC [V] 9.078924 2274268 2183479 167.0988
@ U3_tRMS_rc@AC [V] B.BBAITT 228.0451 219.1608 182.4376
11_tRMS_rc@AC [A] 202.8236 8521652 -194.3020 140.5144
12_tRMS_rc@AC [A] 202.5490 6275008 -196.2731 132.8500
®13_tRMS_rc@AC [A] 203.0826 9.TOET1L -193.3759 1489152
@ P_t_rc@AC W] 649.8589 2018.788 1368.929 2914.223
®Q_t_rc@AC [var] 5502.828 5205522 -297.3057 54485.32
®1_fund_Q_SYM+_rc@AC [A] 2012165 2907766 -108.2187 1183169
®1_fund_Q_SYM-_rc@AC [A] -0.106374 3623329 3729703 19.15378
@ |_fund_P_SYM+_rc@AC [A] 2354145 2958452 -20.58300 29.24471
|_fund_P_SYM-_rc@AC [A] 0.490928 1.296013 0.805086 3.874562
@ U_fund_SYM+_rc@AC [V] 15.40401 304,513 3791473 272.9406
U_fund_SYM-_rc@AC [V] 0.356465 2.830788 2474323 3664056
U+ 8935452 3841704 29.48159 27.89006
su-M 0.157340 1120634 1104340 T.924867
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VD2.1.a

Before fault

=)

]

..l

L
B8 [s] 0:51.35423 1:01.39303 0:10.03880
@ U1_tRMS_rc@AC [V] 2304548 2310366 0581741 230.4600
@ U2_tRMS_rc@AC [V] 2208218 2295874 -0.234451 229.8148
@ U2_tRMS_rc@AC [V] 2297850 2294002 -0.334842 229.7676
11_tRM5_rc@AC [A] 1793202 180.7101 1.389908 179.8529
12_tRMS_rc@AC [A] 1811182 1813046 0186371 1814465
®13_tRMS_rc@AC [A] 183.8474 182.8529 -0.994446 1835952
@P_t_rc@AC [W] 1251726 125303.2 1306250 1253346
®Q_t_rc@AC [var] 2395826 2192.944 -202.8813 2265.284
®1_fund_Q_SYM+_rc@AC [A] 0211105 0.260358 0.049254 0.514480
®1_fund_Q_SYM-_rc@AC [A] 0267539 0.505542 0.218004 0.377487
®1_fund_P_SYM+_rc@AC [A] 1813970 1815856 0188644 181.6356
@ I_fund_P_SYM-_rc@AC [A] -1.084183 0.019224 1.103407 0.827985
® U_fund_SYM+_rc@AC [V] 398.4010 398.3602 -0.040802 398.3902
U_fund_SYM-_rc@AC [V] 0.993990 1.994776 1.000786 1.045868
U] 230.0293 230,0286 -6.784e4 2300175
eU-M 0.608135 0.679522 0.071387 0.503140
L
.
L}
B

L
B8 [s] 1:01.39312 1:02.44355 1.05043
B U1_tRMS_rc@AC [V] 2310386 81.85619 -149.1804 62.00826
@ U2_tRMS_rc@AC [V] 2295874 63.38585 -166.2015 62.36296
® U3_tRMS_rc@AC [V] 229.4002 66.68654 -162.7137 6LITTIT
11_tRMS_rc@AC [A] 180.7101 200.2886 19.57851 1977397
12_tRMS_rc@AC [A] 1813046 196.8035 1549899 1979671
®13_tRMS_rc@AC [A] 182.8529 204.7802 2192729 200.2551
@P_t_rc@AC W] 125303.2 -1238.009 -126541.2 10639.35
®Q_t_rc@AC [var] 2192.944 4250748 40314.54 3442028
@ 1_fund_Q_SYM+_rc@AC [A] 0.260358 200.0816 199.8212 197.3889
®1_fund_Q_SYM-_rc@AC [A] 0.505542 0.018627 -0.486915 1.764235
®1_fund_P_SYM+_rc@AC [A] 1815856 -0.680807 -182.2664. 16.09031
®1_fund_P_SYM-_rc@AC [A] 0.019224 2263128 -2.282352 2954491
8 U_fund_SYM+_rc@AC [V] 398.3602 109.8869 -288.4733 1056728
U_fund_SYM-_rc@AC [V] 1994776 10.24507 8254293 4680558
|U+[V] 230.0286 57.48602 -172.5426 TLTSTI6
ouU-M 0.679522 0.288968 -0.390554 1772352
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

.
.
e
B
L
i
J
L
L]
L

A B =15 HREAE

i8] [s) 1:01.39305 1:01.42306 0.03000

@ U1_tRMS_rc@AC [V] 2310366 5673740 -174.2992 1422157

@ U2_tRMS_rc@AC [V] 229.5874 56.86076 -172.7266 149.6632

@ U3_tRMS_rc@AC [V] 229.4002 57.12609 -172.2741 134.6361

11_tRMS_rc@AC [A] 180.7101 201.0789 20.36882 161.2526

12_tRMS_rc@AC [A] 181.3046 179.6114 -1.693161 152.7309

@13_tRMS_rc@AC [A] 182.8529 195.6704 12.81747 150.3272

@ P_t_rc@AC [W] 125303.2 -500.9959 -125804.2 B1968.09

®Q_t_rc@AC [var] 2192944 32795.59 30602.65 28817.08

@ 1_fund_Q_SYM+_rc@AC [A] 0.260358 1836882 1834278 89.53873

@ 1_fund_Q_SYM-_rc@AC [A] 0,505542 17.90048 17.40393 9176619

@I1_fund_P_SYM+_rc@AC [A] 1815856 -3.438382 -185.0240 93.50085

@ 1_fund_P_SYM-_rc@AC [A] 0.019224 6.348965 6.329741 17.01571

@ U_fund_SYM+_rc@AC [V] 398.3602 98.43084 -299.9294. 2249600

U_fund_SYM-_rc@AC [V] 1.994776 0.146658 -1.848118 27.08802

U+ 230.0286 '90.08605 -139.9425 190.2764

SU-NV] 0.679522 10.17135 9.491825 T7.447738

Injected reactive current at 60ms

.
.
e
i

L]

A B Hi= HHE

B8 [s] 1:01.29305 1:01.45381 0.06076
@ U1_tRMS_rc@AC [V] 2310366 58.58455 -172.4520 108.5053
@ U2_tRMS_rc@AC [V] 229.5874 58.48617 1711012 1134663
@ U2_tRMS_rc@AC [V] 229.4002 58.22034 1711709 103.5023
11_tRMS_rc@AC [A] 180.7101 198.0263 17.31619 181.8399
12_tRMS_rc@AC [A] 181.3046 196.0681 14.76357 178.3967
@13_tRM5_rc@AC [A] 182.8529 201.9815 19.12856 178.0816
@P_t_rc@AC [W] 125303.2 -181.1555 -125484.3 4382356
®Q_t_rc@AC [var] 2192.044 3482033 32636.29 3199385
@1_fund_Q_SYM+_rc@AC [A] 0.260358 198.5524 1982921 155.1037
®1_fund_Q_SYM-_rc@AC [A] 0.505542 -0.500745 -1.006288 6.666092
@1_fund_P_SYM+_rc@AC [A] 181.5856 -1.029730 -182.6153 66.24201
@ 1_fund_P_SYM-_rc@AC [A] 0.019224 -1.821335 -1.840559 1226219
@ U_fund_SYM+_rc@AC [V] 3083602 101.1619 -297.1983 174.1279
U_fund_SYM-_rc@AC [V] 1.994776 0.529141 -1.465635 19.15691
U+ 230.0286 57.44987 -172.5787 167.2691
SU-M 0.679522 0.278958 ~0.400564 6451439
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.
0
e
.
0
3
.
0
L]
.
10100 10150 10200 10200 10250 10400 [ ]
A B Ak HaAE
A8l [s] 1:02.44280 1:02.56970 0.12690

@ U1_tRMS_rc@AC [V] 5747343 231.8610 174.3876 2207828

@ U2_tRMS_rc@AC [V] 57.65427 2311776 173.5233 2183173

@ U2_tRMS_rc@AC [V] 57.58201 230.8369 173.2549 2213508

11_tRMS_rc@AC [A] 200.0312 179.1845 -20.84671 109.5440

12_tRMS_rc@AC [A] 198.9018 180.9553 -17.94850 1115482

@ 12_tRMS_rc@AC [A] 201.3477 182.8990 -18.44862 1158491

@ P_t_rc@AC [W] 5174211 1254219 1253702 63805.85

®Q_t_rc@AC [var] 34557.98 6658.885 -27829.10 28226.30

@ I_fund_Q_SYM+_rc@AC [A] 2000123 2.367825 -197.6444. 54.15428

®1_fund_Q_SYM-_rc@AC [A] -4.071e-3 0213909 0217980 8.816340

@ |1_fund_P_SYM+_rc@AC [A] 0.317951 180.7578 160.4398 9190564

@ 1_fund_P_SYM-_rc@AC [A] 0.156899 -0.986390 -1.143259 3.734077

@ U_fund_SYM+_rc@AC [V] 99.64329 4005955 3009522 378.8658

U_fund_SYM-_rc@AC [V] 0.080015 0.970252 0.880237 13.01686

eU+[V] 57.48602 2315214 174.0354 2003473

eu-M 0283963 0.563352 0274384 5.953279
.
.
[}
.
.

L]
L]
0:5¢ ) 1100 [=] 12 [}

A B HRE HHE

B8 [s] 1:02.44315 1:12.45733 0:10.01418
@ UL_tRMS_rc@AC [V] 57.47343 230.4881 173.0147 230.3477
@ U2_tRMS_rc@AC [V] 57.65427 229.8666 1722124 2207014
@ U2_tRMS_rc@AC [V] 57.58201 229.7969 172.2149 2206696
11_tRMS_rc@AC [A] 200.0312 179.5159 -20.51530 179.0971
12_tRMS_rc@AC [A] 198.9018 181.4497 -17.45209 180.6084
@ I13_tRMS_rc@AC [A] 201.3477 183.0056 -18.34206 182.8378
@P_t_rc@AC W] 5174211 1251182 1250665 1246774
@®Q_t_rc@AC [var] 34557.98 2315763 -37242.22 3914.406
@ 1_fund_Q_SYM+_rc@AC [A] 200.0123 0.591030 -199.4212 6.141929
@ 1_fund_Q_SYM-_rc@AC [A] -4.071e-3 0.074243 0.078314 1071154
@ |_fund_P_SYM+_rc@AC [A] 0.317951 181.2925 180.9745 180.6693
@ 1_fund_P_SYM-_rc@AC [A] 0156899 0906963 -1.063862 0.923700
® U_fund_SYM+_rc@AC [V] 99.64329 398.4535 298.8102 398.1660
U_fund_SYM-_rc@AC [V] 0.090015 0.974207 0.884192 1.798378
U+ 57.48602 230.0085 172.5225 2298417
auU-V 0.288968 0.615577 0.326609 0.922431
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test - VD2.1.b

Before fault

.1

]

..l

L
[m] A B HFE HHE
B8 [s] 0:51.70443 1:01.71306 0:10.00863
@ U1_tRMS_rc@AC [V] 2304678 2309749 0507085 2304210
@ U2_tRMS_rc@AC [V] 2208154 220,8405 0.025131 229.7678
B U2_tRMS_rc@AC [V] 2297688 2202955 -0.473312 229.7705
11_tRM5_rc@AC [A] 1968669 1971147 0.247803 197.1318
12_tRMS_rc@AC [A] 1983203 1978734 -0.446884 198.4437
®13_tRMS_rc@AC [A] 2015337 2010311 -0.502608 201.2052
@P_t_rc@AC [W] 1150624 114870.1 -192.3047 114037.3
®Q_t_rc@AC [var] 7482082 7484793 -18.10038 7501342
®1_fund_Q_SYM+_rc@AC [A] -108.3757 -108.3737 19533 108.6666
®1_fund_Q_SYM-_rc@AC [A] 0873748 0.959331 0.085533 0.594653
®1_fund_P_SYM+_rc@AC [A] 166.7500 1664460 -0.304031 1665894
®1_fund_P_SYM-_rc@AC [A] -0.889338 -0.324286 0.565052 0.556169
® U_fund_SYM+_rc@AC [V] 398.3954 398.3961 67144 398.3416
U_fund_SYM-_rc@AC [V] 1.059897 1.628195 0.568298 1.034478
U] 230.0222 229.9348 -0.087374 229.9834
eU-M 0.593445 0.654514 0.061069 0.59%717
Duration fault time
.
.
L}

...l

e
.
.
.
L

A B dR HRE

B8 [s] 1:01.71326 1:02.76307 1.04982

@ U1_tRMS_rc@AC [V] 230.9749 5727102 -173.7038 62.17885

@ U2_tRMS_rc@AC [V] 229.8405 57.42483 -172.3457 62.61848

@ U2_tRMS_rc@AC [V] 2292955 5T.63672 -171.6587 6140997

11_tRMS_rc@AC [A] 197.1147 199.1282 2.013489 1965862

12_tRMS_rc@AC [A] 1978734 1083273 0453888 1067282

@ 13_tRMS_rc@AC [A] 2010311 199.1195 -1.911575 199.3853

@ P_t_rc@AC [W] 114870.1 147.7949 -114722.3 10116.02

®Q_t rc@AC [var] -74847.93 34283.35 1091313 34812.16

@ 1_fund_Q_SYM+_rc@AC [A] -108.3737 198.7687 307.1424 196.2791

®1_fund_Q_SYM-_rc@AC [A] 0.959331 -0.748323 -1.707653 3.249699

@1_fund_P_SYM+_rc@AC [A] 166.4460 0.870300 -165.5757 15.42165

@ |_fund_P_SYM-_rc@AC [A] -0.324286 0.163625 0487911 2430138

@ U_fund_SYM+_rc@AC [V] 3983961 90.46167 -298.9344 106.0958

U_fund_SYM-_rc@AC [V] 1628195 0.446723 -1.181472 4.6026884

SU+V] 2209348 57.40085 -172.5340 7195285

SU-NM 0.654514 0.380835 -0.273679 1.800066
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

A B HFa HREAE

A i8] [s] 10171326 10174345 003019
@ U1_tRMS_rc@AC [V] 2309749 58.04065 -172.9343 143.0090
@ U2_tRMS_rc@AC [V] 229.8405 5821661 -171.6239 150.9048
@ U3_tRMS_rc@AC [V] 229.2955 5840428 -170.8912 136.5495
11_tRMS_rc@AC [A] 197.1147 193.2638 -3.850922 172.1464
12_tRMS_rc@AC [A] 107.8734 174.8422 -23.03127 150.0299
@ 13_tRMS_rc@AC [A] 201.0311 193.4768 -7.554291 160.6668
@ P_t_rc@AC W] 114870.1 -229.4779 -115099.5 5706047
®Q_t_rc@AC [var] -T4847.95 32694.94 107542.9 46986.44
@ 1_fund_Q_SYM+_rc@AC [A] -108.3737 180.6699 289.0436 1008434
@ 1_fund_Q_SYM—_rc@AC [A] 0.959331 16.56742 15.50809 17.86776
@ 1_fund_P_SYM+_rc@AC [A] 166.4460 -1733876 -168.1798 88.08721
@ 1_fund_P_SYM-_rc@AC [A] -0.324286 -2.848878 -2.524592 13.47318
@ U_fund_SYM+_rc@AC [V] 398.3961 100.7149 -297.6812 228.5042
U_fund_SYM-_rc@AC [V] 1628195 0.053584 -1.574611 26.78776
U+ 229.9348 '94.08721 -135.8476 191.5349
euU-V] 0.654514 10.89238 10.23786 7.571281

Injected reactive current at 60ms

il

11

e

[ATELE AN

LeL]eL el
11

.
.
B8] [s] 1:01.71326 1:01.77374 0.06048
@ UL_tRMS_rc@AC [V] 2309749 58.53541 -172.4395 1105324
@ U2_tRMS_rc@AC [V] 229.8405 5852971 -171.3108 115.7684
@ U2_tRMS_rc@AC [V] 229.2955 58.14025 -171.1552 106.1748
11_tRMS_rc@AC [A] 197.1147 198.2289 1114243 184.6339
12_tRMS_rc@AC [A] 197.8734 195.9858 -1.887650 174.8266
@ I13_tRMS_rc@AC [A] 201.0311 2027222 1.691132 180.3139
@P_t_rc@AC W] 114870.1 -142.3214 -115012.4 4164728
®Q_t_rc@AC [var] -74847.93 34860.43 109708.4 4150227
©1_fund_Q_SYM+_rc@AC [A] -108.3737 198.8234 307.1972 155.2334
@ 1_fund_Q_SYM-_rc@AC [A] 0.959331 -1435673 -2.395004 12.90506
@ |_fund_P_SYM+_rc@AC [A] 166.4460 -0.814954 -167.2609 63.43693
@ 1_fund_P_SYM-_rc@AC [A] -0.324286 -2.200093 -L&76707 9.807828
@ U_fund_SYM+_rc@AC [V] 3083061 1011143 -207.2818 178.6171
U_fund_SYM-_rc@AC [V] 1628185 0.455889 -1.172306 19.24745
U+ 229.9348 58.44665 ~171.4882 168.4286
au-V 0.654514 0.295171 -0.359343 6.558583
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Report No.: BL-DG2630055-202

TUVNORD

Group

Recover time — Active power

.
.
!
.
L
H
.
L
.
L

A B =15 HREAE

i8] [s) 10276284 1:02.88677 0.12393

@ U1_tRMS_rc@AC [V] 57.27102 2316705 1743995 2202064

@ U2_tRMS_rc@AC [V] 5748483 231.1090 173.6142 218.5404

@ U3_tRMS_rc@AC [V] 57.63672 230.7298 173.0931 2205807

11_tRMS_rc@AC [A] 199.1282 165.6033 -33.52492 105.6824

12_tRMS_rc@AC [A] 198.3273 166.3037 -32.02365 108.0763

@13_tRMS_rc@AC [A] 199.1195 169.6712 -29.44832 112.6941

@ P_t_rc@AC [W] 147.7349 115794.3 115646.5 50567.24

®Q_t_rc@AC [var] 34283.35 -5966.300 -40249.65 28380.96

®1_fund_Q_SYM+_rc@AC [A] 1987687 -0.383759 -199.1524 5681885

®1_fund_Q_SYM-_rc@AC [A] -0.748323 0.933285 1.681607 8716095

®1_fund_P_SYM+_rc@AC [A] 0870300 166.9600 166.0897 8579717

@ 1_fund_P_SYM-_rc@AC [A] 0.163625 -0.927041 -1.090667 4543246

@ U_fund_SYM+_rc@AC [V] 99.46167 400.3839 300.9222 377.5620

U_fund_SYM-_rc@AC [V] 0.446723 0.887985 0441262 13.11775

U+ 57.40085 231.5200 174.1192 199.9376

SU-NV] 0.380835 0.565042 0.188208 5.734639
K
.
e

0:55.0 LO0.0 05.0 110.0 E 1150 L

A B Hk&E HAE

B8] [s) 1:02.76284 111179332 9.03048
@ U1_tRMS_rc@AC [V] 57.27102 2304236 173.1526 230.3206
@ U2_tRMS_rc@AC [V] 5748483 2297956 172.3008 229.6580
@ U2_tRMS_rc@AC [V] 57.63672 2297679 1721312 229.6649
11_tRM5_rc@AC [A] 199.1282 1963270 -2.801163 184.2308
12_tRMS_rc@AC [A] 1983273 196.9593 -1.368042 1853087
®13_tRMS_rc@AC [A] 199.1195 200.3539 1.234390 188.0025
@P_t_rc@AC [W] 1477349 115230.0 115082.2 1144794
®Q_t_rc@AC [var] 3428335 7323580 -107518.1 57645.73
®1_fund_Q_SYM+_rc@AC [A] 1987687 -106.0851 -304.8547 83.58508
®1_fund_Q_SYM-_rc@AC [A] -0.748323 0.T72875 1521197 1214064
®1_fund_P_SYM+_rc@AC [A] 0870300 167.0060 166.135T 165.8962
@ I_fund_P_SYM-_rc@AC [A] 0163625 -0.316569 -0.480154 0.781822
@ U_fund_SYM+_rc@AC [V] 99.46167 3983575 298.8958 398.1179
U_fund_SYM-_rc@AC [V] 0446723 1018542 0.572818 1.851471
U] 57.40085 229.9860 1725851 2295875
eU-M 0.380835 0.570377 0.189542 0.925961
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Report No.: BL-DG2630055-202

TUVNORD

Test — VD2.2

Before fault

1®
19 Pip Sy pv oAUy pvE

PP8 rye §41 0

IARINA]

o
¢ I
1:00.0
[m] A B =1 HHE
B8 [s] 0:51.993277 1:02.001508 0:10.008231
@ U1_tRMS_rc@AC [V] 230.2405 230.7480 0507538 2302271
@ U2_tRMS_rc@AC [V] 229.7256 229.5615 -0.164185 2297259
@ U2_tRMS_rc@AC [V] 2295175 229.1151 -0.502350 2295748
11_tRMS_rc@AC [A] 36.39152 36.78165 0.330129 36.49411
12_tRMS_rc@AC [A] 36.60146 36.67010 0.068638 36.75463
@ 13_tRMS_rc@AC [A] 3754179 37.29559 -0.246197 3729471
®P_t_rc@AC W] 25328.66 25376.83 48.16992 25335.23
®Q_t_rc@AC [var] -1998.107 -1932.744 65.36316 1883.468
@1_fund_Q_SYM+_rc@AC [A] -0.607348 -0.842478 -0.235131 0743325
@1_fund_Q_SYM-_rc@AC [A] -0.031484 0.182677 0.214161 0.358008
@ 1_fund_P_SYM+_rc@AC [A] 3673137 3681225 0080879 3674287
@ 1_fund_P_SYM-_rc@AC [A] -0.221512 -0.227279 57673 0.362139
@ U_fund_SYM+_rc@AC [V] 398.1281 398.0248 -0.103241 398.0959
U_fund_SYM-_rc@AC [V] 0.964543 2.182292 1217749 0.999368
ULV 229.8004 229.8247 0.024321 229.8474
au-V] 0.542239 0.711591 0.169352 0.576345
Duration fault time
.
.
e
O

.
.
[(m] A B HE AR
B8 [s] 1:02.002137 1:03.051630 1.049493
@ U1_tRMS_rc@AC [V] 230.7480 57.25404 -173.4240 62.1625T
@ U2_tRMS_rc@AC [V] 2295615 57.53663 -172.0243 62.54677
@ U3_tRMS_rc@AC [V] 229.1151 57.60539 -171.5097 6135977
11_tRMS_rc@AC [A] 3678165 200.6218 163.8402 196.1108
12_tRMS_rc@AC [A] 3667010 198.2879 1616178 1958554
@ 13_tRMS_rc@AC [A] 37.29559 199.6900 162.3944 198.7069
@ P_t_rc@AC W] 25376.83 374.8450 -25001.98 2456.103
®Q_t_rc@AC [var] -1932.744 3438641 36329.15 34282.65
@ 1_fund_Q_SYM+_rc@AC [A] -0.842478 199.3862 200.2287 196.3298
®1_fund_Q_SYM-_rc@AC [A] 0.182677 -1.573064 1755741 2270961
@ 1_fund_P_SYM+_rc@AC [A] 36.51225 2129927 -34.68232 5078714
@ 1_fund_P_SYM-_rc@AC [A] -0.227279 0.023935 0.251214 1307077
® U_fund_SYM+_rc@AC [V] 398.0248 99.44791 -298.5769 106.0537
U_fund_SYM-_rc@AC [V] 2182292 0.375316 -1.806976 4609798
U] 2298247 57.49190 -172.3328 68.42454
au-M 0.711591 0.292451 -0.419140 2298098
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

1Pt pip st pig dy gt

PP per 44400

IR AN

o
o - aeieaaniia iaeiesiie
10150 10250 10300 10350 Y -
A B HFa HREAE
A i8] [s] 1:02.002137 1:02.032864 0.030727
@ U1_tRMS_rc@AC [V] 230.7480 58.51285 -172.1352 14255150
@ U2_tRMS_rc@AC [V] 2295615 58.97620 -170.5853 149.7585
@ U2_tRMS_rc@AC [V] 2291151 58.91578 -170.1993 1352321
11_tRMS_rc@AC [A] 3678165 195.9780 159.1964 1231149
12_tRMS_rc@AC [A] 36.67010 178.7597 142.0896 1007621
®13_tRMS_rc@AC [A] 37.29550 204.6048 167.3092 1232113
®P_t_rc@AC W] 25376.83 2245719 2762254 13080.41
®Q_t_rc@AC [var] -1932.744 34009.79 35042.53 29346.96
@ 1_fund_Q_SYM+_rc@AC [A] -0.842478 1855111 186.3536 89.26548
@ 1_fund_Q_SYM—_rc@AC [A] 0162677 -16.47814 -16.66081 12.16978
@ 1_fund_P_SYM+_rc@AC [A] 3681225 -13.06591 -49.87815 27.63570
@ |_fund_P_SYM-_rc@AC [A] -0.227279 -9.864663 -9.637384 10.24840
8 U_fund_SYM+_rc@AC [V] 398.0248 101.8000 -296.2248 2274547
U_fund_SYM-_rc@AC [V] 2182292 0.174062 -2.008230 2629728
U+ 229.8247 150.9896 -69.83512 198.0102
UV 0.711591 16.58486 15.87326 11.73805
.
.
e

L]

A B Hi= HHE

B8 [s] 1:02.002137 1:02.062633 0.060496
@ U1_tRMS_rc@AC [V] 230.7480 58.40675 -172.3413 110.3000
@ U2_tRMS_rc@AC [V] 2295615 58.20544 -171.2660 115.0707
@ U2_tRMS_rc@AC [V] 2291151 58.01643 -171.0087 105.3879
11_tRMS_rc@AC [A] 36.78165 194.3066 157.5249 165.2624
12_tRMS_rc@AC [A] 36.67010 191.8103 155.1402 157.0813
@13_tRM5_rc@AC [A] 37.29559 199.1458 161.8502 165.2174
@P_t_rc@AC [W] 25376.83 -155.3576 -25532.18 10074.77
®Q_t_rc@AC [var] -1932.744 34083.86 36016.60 32397.96
@1_fund_Q_SYM+_rc@AC [A] -0.842478 194.8533 195.5058 152.9527
®1_fund_Q_SYM-_rc@AC [A] 0.182677 -1.651319 -1.833996 8.970920
@1_fund_P_SYM+_rc@AC [A] 3681225 -0.893033 -37.70618 20.34807
@ 1_fund_P_SYM-_rc@AC [A] -0.227279 -1785135 -1.557856 7.703342
@ U_fund_SYM+_rc@AC [V] 308.0248 100.8214 -207.2035 178.0791
U_fund_SYM-_rc@AC [V] 2182292 0.442661 -1.739631 18.89666
U+ 229.8247 58.64726 -171.1775 146.0777
SU-M 0.711591 0.275339 -0.436253 8.319203
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.
L]

A B HFa HREAE

A i8] [s] 1:03.051887 1:03.161324 0.109437

@ U1_tRMS_rc@AC [V] 57.25404 2299128 172.6588 217.9322

@ U2_tRMS_rc@AC [V] 57.53668 229.5385 172.0018 216.3478

@ U3_tRMS_rc@AC [V] 57.60539 229.2751 1716704 218.8396

11_tRMS_rc@AC [A] 200.6218 38.00325 -162.6186 68.93397

12_tRMS_rc@AC [A] 198.2879 37.35651 -160.9213 69.91425

@ 13_tRMS_rc@AC [A] 199.6900 38.07915 -161.6108 T7.34484

0 P_t_rc@AC W] 374.8450 25810.46 25435.61 17037.20

®Q_t_rc@AC [var] 34396.41 -347L116 -37567.53 28208.38

@ 1_fund_Q_SYM+_rc@AC [A] 1993862 1428136 -200.8144 58.21868

@ 1_fund_Q_SYM—_rc@AC [A] -1.573064 0.192645 1765709 9.077180

@ 1_fund_P_SYM+_rc@AC [A] 2120927 37.46710 3533717 2475679

@ 1_fund_P_SYM-_rc@AC [A] 0.023935 0.139398 0.115463 3.061441

@ U_fund_SYM+_rc@AC [V] 99.44791 397.6304 298.1825 373.5635

U_fund_SYM-_rc@AC [V] 0.375316 0.815910 0.440594 13.99430

U+ 57.49190 229.7863 172.2944 191.4048

euU-V] 0.292451 0.459648 0.177196 4761722
K
.
e
B

L]
1:02.900 1:02.000 [=] 1:03.100 1:03.200 [ -]

A B Hi= HHE

B8 [s] 1:03.0508867 1:03.0787570 0.0278703
@ U1_tRMS_rc@AC [V] 57.43618 2266580 169.2218 176.5707
@ U2_tRMS_rc@AC [V] 57.25609 226.6932 160.4371 170.2544
@ U2_tRMS_rc@AC [V] 5771284 2265436 168.8307 1831304
11_tRMS_rc@AC [A] 200.1115 7.507278 -192.6043 130.3573
12_tRMS_rc@AC [A] 199.0271 4,336883 -194.6802 132.2977
@13_tRM5_rc@AC [A] 199.9794 7.571535 -192.4079 147.1555
@P_t_rc@AC [W] 3457962 1082.197 736.4012 725.3830
®Q_t_rc@AC [var] 34428.80 4264.848 -30163.95 54406.42
@1_fund_Q_SYM+_rc@AC [A] 199.5626 2.321515 -197.2411 119.5870
®1_fund_Q_SYM-_rc@AC [A] -1.442258 0.285132 1727390 17.68501
@1_fund_P_SYM+_rc@AC [A] 1959011 1.588451 -0.371460 2.992498
@ 1_fund_P_SYM-_rc@AC [A] 0.707879 -3.713550 -4.421438 5560710
@ U_fund_SYM+_rc@AC [V] 99.45795 302.5204 2030715 289.3365
U_fund_SYM-_rc@AC [V] 0.628706 0.329812 -D.298895 27.34569
U+ 5749190 70.60091 13.10902 64.38093
SU-M 0.292451 7.909171 7.616719 5.596450
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD3.1

Before fault

B8 5] 0:51.596656 1:01.601808 0:10.005152

®U1_tRMS_rc@AC [V] 2304212 2303987 -0.022537 2304607
®U2_RMS_re@AC [V] 2208089 2207986 -0.010300 208231
BU3_tRMS_rc@AC [V] 2297397 2297540 0014359 2297641

11_tRMS_rc@AC [A] 180.0781 1791374 -0.940659 179.6817
_tRMS_rc@AC [A] 1815575 1802582 -1.299301 1813243
_tRMS_rc@AC [A] 1842123 1835707 0641617 1834277
rc@AC [W] 1255132 1248537 6594766 1252056

_rc@AC [var] 2508056 2151081 -336.9756 2307365
fund_Q_SYM+_rc@AC [A] 0460421 0204911 -0.255500 0541813
®1_fund_Q_SYM-_rc@AC [A] 0497619 0952881 0455261 0.428052
@1 _fund P_SYM+_rc@AC [A] 1819158 1809608 0955063 181475
®1_fund_P_SYM-_rc@AC [A] -1.119504 -0.502770 05616734 0870214
®U_fund_SYM+_rc@AC V] 3083484 3083361 -0.012390 308.3033
1025928 0898104 -0.127823 1044522

2300332 2300079 -0.025278 2300192

0604254 0854569 0260315 0602856

Duration fault time

FiHiAl (5] L01.603713 1:03.503113 1899400
B U1_tRMS_rc@AC V] 2285899 1154755 1131145 1162359
®U2_tRMS_rc@AC [V] 2203859 1148452 -114.4407 1160211
®U3_tRMS_rc@AC V] 2292884 1144226 -114.8658 1152828
11_tRMS_rc@AC [A] 1815100 1945711 13.06024 1907487
12_tRMS_rc@AC [A] 180.7244 196.0868 15.36241 195.4442
®12_tRMS_rc@AC [A] 184.1399 197.4588 1331888 196.9589
®P_t_rc@AC W] 1247128 40,0427 1237727 TIS5.756
®Q_t_rc@AC [var] 10669.49 6759463 5692514 67383.09
®1_fund_Q_SYM+_rc@AC [A] 0173079 195.9671 1957940 1950171
fund_Q_SYM-_rc@AC [A] -0.671216 -0.783481 0112265 1431164
@1_fund_P_SYM+_rc@AC [A] 1819139 2711586 1792023 1168355
@1_fund_P_SYM-_rc@AC [A] 074633 0443516 1153249 2121447
U_fund_SYM+_rc@AC V] 3064808 199.0859 -197.4159 2004308
U_fund_SYM-_rc@AC [V] 1226281 1215551 -0.010730 2.565853
®u+V] 2300079 1148380 -115.0696 ur7o7L
ouU-v 0.864569 0461495 0403074 1240497
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

A B AfR HAE

Al [s] 1:01.603290 1:01.633491 0.030201
®UL_tRMS_rc@AC [V] 2304110 1138525 -1165585 160.8929
®U2_tRMS_rc@AC [V] 2208167 1137365 -1160202 1704609
®U3_tRMS_rc@AC V] 2297535 137351 -1160185 159.6256
11_tRMS_rc@AC [A] 179.0814 2031889 2400757 1595410
12_tRMS_rc@AC [A] 180.1725 184.0729 3900406 1562189
®12_tRMS_rc@AC [A] 1835708 193.6052 1007355 1487561
P_t_rc@AC W] 124497 2240771 -127290.4 6432067
®Q_t_rc@AC [var] 2140.467 66050.08 63910.02 4377007
®1_fund_Q_SYM+_rc@AC [A] 0165625 187.3359 187.1703 2049251
®1_fund_Q_SYM-_rc@AC [A] 0.508081 8926680 8117688 1034478
®1_fund_P_SYM+_rc@AC [A] 1809471 7227889 -188.1749 9479850
®1_fund_P_SYM-_rc@AC [A] 0711646 -11.55841 -10:84676 1589302
®U_fund_SYM+_rc@AC [V] 398.3535 197.0302 2003233 2774619
U_fund_SYM-_rc@AC V] 0.750729 0644111 -0.146619 1867457
ouU+V] 2300079 188.1902 4L81TTA 2101419
au-M 0.864569 10.76458 9.900012 7.636219

Injected reactive current at 60ms

EHiAl [s] 1:01,603290 1:01.664146 0.060856
S U1_tRMS_rc@AC V] 2304110 1159670 -114.4436 16022202
BU2_tRMS_re@AC [V] 2208167 1159305 1133862 1453752
®U3_tRMS_rc@AC V] 2297535 1114041 1183495 1382936
11_tRMS_rc@AC [A] 1791814 1987432 1956181 1805412
12_tRMS_rc@AC [A] 180.1725 199.9033 19.73079 179.9205
®13_tRMS_rc@AC [A] 1835706 202.7452 19.17453 177.4288
®P_t_rc@AC W] 1248497 -4103049 -125260.0 4549311
®Q_t_rc@AC [var] 2140467 68808.03 66667.56 sT693.52
©1_fund_Q_SYM+_rc@AC [A] 0.165625 2003073 2001416 155.2846
®1_fund_Q_SYM-_rc@AC [A] 0.508981 -1.398256 2207238 7.441987
@1_fund_P_SYM+_rc@AC [A] 1809471 -12213% -182.1684 671.00846
fund_P_SYM-_rc@AC [A] -0.711646 0.832641 1544287 11.36121
S U_fund_SYM+_rc@AC V] 3083535 1081758 2001777 241053
U_fund_SYM-_rc@AC V] 0750729 2995550 2204820 1326778
ou+V] 2300079 1144081 -115.6028 169.2560
suU-v 0.854569 0980985 0.116416 5493468
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

Al [s] 1:03.503478 1:03.632649 0.129171
®UL_tRMS_rc@AC [V] 1154755 233.9608 1184893 2248363
®U2_tRMS_rc@AC [V] 1149452 231.0094 1160642 2212365
®U3_tRMS_rc@AC V] 1144226 231.8558 174332 2235379
11_tRMS_rc@AC [A] 1945711 1769749 -17.59618 1106274
12_tRMS_rc@AC [A] 196.0868 1819194 -18.6747 1128468
®12_tRMS_rc@AC [A] 197.4588 181.6637 1579512 1161601
P_t_rc@AC W] 40,0427 1254130 1244730 6580477
®Q_t_rc@AC [var] 6750463 s879.422 6171521 30638.80
®1_fund_Q_SYM+_rc@AC [A] 195.9671 1522529 1944445 5335524
®1_fund_Q_SYM-_rc@AC [A] -0.783481 -0.314996 0.468434 8304703
®1_fund_P_SYM+_rc@AC [A] 271158 179.9835 1772719 9420354
®1_fund_P_SYM-_rc@AC [A] 0.448616 -1456128 -L904744 3517251
®U_fund_SYM+_rc@AC [V] 199.0649 02,3095 2032396 3853100
U_fund_SYM-_rc@AC V] 1215551 2296206 1.080655 8507361
ouU+V] L4384 2320014 179631 207.9387
au-M 0.461435 1531960 1070465 4.041703

Recover time — Reactive power

]

..l

.
:

.
. e -
1:02.400 1:02.450 FES 4 ] D 1:02.550 1:02.600 1:02.650 102700 [ -]

A B Hi= HHE

B8 [s] 1:03.503501 1:03.524679 0.021178
@ U1_tRMS_rc@AC [V] 116.2289 2267891 110.5602 182.3608
@ U2_tRMS_rc@AC [V] 114.9963 2267687 1117724 176.4320
@ U2_tRMS_rc@AC [V] 1147003 227.0901 112.3808 189.0551
11_tRMS_rc@AC [A] 194.4855 14.13848 -180.3470 135.8019
12_tRMS_rc@AC [A] 196.2631 26.84671 -169.4164 140.9600
@13_tRM5_rc@AC [A] 197.4313 17.95878 -179.4725 153.5964
@P_t_rc@AC [W] 893.6309 8208555 -T2.77538 8192357
®Q_t_rc@AC [var] 67813.90 13347.49 -54466.41 696T1.58
@1_fund_Q_SYM+_rc@AC [A] 195.9791 2.960361 -193.0187 122.6322
®1_fund_Q_SYM-_rc@AC [A] -0.968590 2.458095 3426685 19.67684
@1_fund_P_SYM+_rc@AC [A] 2617324 1.280641 -1.336682 1.148998
@ 1_fund_P_SYM-_rc@AC [A] 0.421473 0.563301 0.141820 6.386338
@ U_fund_SYM+_rc@AC [V] 190.6117 302.8032 193.2815 307.2735
U_fund_SYM-_rc@AC [V] 1.792120 0.630219 -1.161900 20.70475
U+ 1149384 153.3741 38.43571 135.5257
SU-M 0.461495 10.00734 9.545846 7.083778
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VD3.2.a

Before fault

-

Y DRSNS EYAST )

.
.
B8 5] 0:52.388299 1:02.389273 0:10.000973
®U1_tRMS_rc@AC [V] 2302022 2302456 0.043396 2302207
®U2_RMS_re@AC [V] 2207750 2207006 0074428 207101
BU3_tRMS_rc@AC [V] 2295110 2295468 0.035767 295744
11_tRMS_rc@AC [A] 3657710 3621568 0361420 3846081
12_tRMS_rc@AC [A] 3645037 3653158 0081207 3571668
®13_tRMS_re@AC [A] 3639665 3685200 0.455433 3730140
B P_t_rc@AC W] 25080.67 25127.87 47.19336 2532913
®Q_t_rc@AC [var] -185L.865 -1755.378 96.48657 1770208
fund_Q_SYM+_rc@AC [A] -0.191473 -0.622434 -0.430961 0678075
fund_Q_SYM-_rc@AC [A] 0123173 -0.064141 -0.187314 0226831
fund_P_SYM+_rc@AC [A] 363759 3644330 0067337 3673457
fund_P_SYM-_rc@AC [A] 0.070840 0.064162 -6.6T8e-3 0269072
®U_fund_SYM+_rc@AC V] 3080720 3080747 180123 308.0878
U_fund_SYM-_rc@AC V] 0965740 0769692 -0.199049 0992354
ouU+[V] 2208464 229.8055 -0.040936 29,8029
sU-v] 0554148 0863545 0.309400 0572565
.
.
e
.
.
L2
s
:
L
.
.
.
.

B8l 5] 1:02.381531 1:04.288554 Le07023
B U1_tRMS_rc@AC [V] 230.1555 1155552 -114.6003 1169430
®U2_tRMS_re@AC [V] 2202046 1148975 1143471 1167258
®U3_tRMS_rc@AC [V] 230.0808 1145376 -1155431 1160676
11_tRMS_rc@AC [A] 3620324 1981002 1618100 197.0887
12_tRMS_rc@AC [A] 3645298 198.3954 1619424 197.3548
®13_tRMS_rc@AC [A] 36.86589 2021025 165.2366 199.9508
®P_t_rc@AC W] 2513410 1119.298 2401485 2751010
®Q_t_rc@AC [var] 1705131 68626.34 70531.47 68364.56

©1_fund_Q_SYM+_rc@AC [A] -0.482601 108.4315 1080142 1077931

_fund_Q_SYM-_rc@AC [A] -0.101921 -0.7325%2 -0.630671 1545117
_fund_P_SYM+_rc@AC [A] 3645499 3221357 -33.23363 5324465
_fund_P_SYM-_rc@AC [A] 0.014011 -0.533917 -0.547927 1340229
®U_fund_SYM+_rc@AC [V] 308.0618 199.1476 -198.9142 2007216
U_fund_SYM-_rc@AC [V] 1199076 1230559 0.031483 2482240
euU+ V] 229.8055 114.9892 -114.8163 us2m1
oU-v 0.863548 0.450393 0413154 1015634
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Injected reactive current at 30ms

BiE [s)
®U1_tRMS_rc@AC [V]
BU2_tRMS_rc@AC [V]
®U3_tRMS_rc@AC V]
RMS_rc@AC [A]
RMS_rc@AC [A]
tRMS_re@AC [A]
BP_t_rc@AC W]
®Q_t_rc@AC [var]
®1_fund_Q_SYM+_rc@AC [A]
nd_Q_SYM-_rc@AC [A]
®1_fund_P_SYM+_rc@AC [A]
®1_fund_P_SYM-_rc@AC [A]
®U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]
U+
su-m

A B AR HAE

1:02.383088 1:02.419864 0.030776
2302456 1162197 -114.0259 162.4660
2297006 1161027 -113.5979 167.8646
2295968 115.8823 -113.6605 1572143
3621568 195.7829 150.5672 124.6798
3653158 185.3836 148.8520 105.0498
3685200 205.4654 168.6133 1241728
2512787 4316516 2544438 1522471
-1755.378 67950.18 60705.56 43063.68
-0.622434 190.6205 1912429 9523169
-0.088141 -3.726008 -3.661868 1121600
3644330 1245602 -48.89932 2697277
0.064162 -15.08488 -15.14904 9614662
3980747 2009948 -197.0799 2741052
0.769692 0.987014 0217322 17.93717
229.8055 2113513 1845521 207713
0.863548 6.344619 5481071 4527687

Injected reactive current at 60ms

[m]

BiE [s)

®U1_tRMS_rc@AC V]

®U2_tRMS_re@AC [V]

®U3_tRMS_rc@AC [V]
11_tRMS_rc@AC [A]
12_tRMS_rc@AC [A]

®13_tRMS_re@AC [A]

W P_t_rc@AC W]

®Q_t_rc@AC [var]

®1_fund Q SYM+_rc@AC [A]

®1_fund_Q_SYM-_rc@AC [A]

@1 _fund P_SYM+_rc@AC [A]

®1_fund_P_SYM-_rc@AC [A]

®U_fund_SYM+_re@AC [V]
U_fund_SYM-_rc@AC [V]

U+ V]

su-m

A B 215 HEE
1:02.381531 1:02.442073 0.060541
2301555 115.6452 -114.5103 1575303
2202886 115.5474 1136971 1602657
230.0808 113.57%0 -116.5018 1543315
3620324 104.3133 158.0200 152.1825
3645298 197.4784 161.0254 1443228
36,8680 108.9514 162.0855 1517861
2513410 1610.650 -23523.45 13993.50
-1705.131 67867.12 69572.25 5277053
-0.482601 196.5167 196.9993 132.5643
-0.101821 -0.669513 -0.567582 8206786
3645990 4,632656 -31.82233 2340839
0.014011 1897153 1.883142 7236862
3980618 10,0175 1990843 2685741
1193076 1413191 0214114 1301202
2208088 115.9951 -113.8104 178.0270
0.863548 0.602441 0261107 4340994
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B AR HAE

B8 [s] 1:04.289083 1:04.405380 0.116257
®U1_tRMS_rc@AC [V] 1155552 2323743 1168191 2232530
®U2_tRMS_rc@AC V] 1148975 2292672 114.3697 2197031
@ U2_tRMS_rc@AC V] 114.5376 2302770 1157334 2222333
_tRMS_rc@AC [A] 198.1042 3601628 -162.0879 6624932
_tRMS_rc@AC [A] 198.3954 3637436 -162.0210 6843936
_tRMS_re@AC [A] 202.1025 37.17684 -164.2256 7457248
SP_t_rc@AC W] 1119248 2500004 23880.80 1766885
®Q_t_rc@AC [var] 68526.34 -3681.760 7250810 31537.10
@1 fund_Q SYM+_rc@AC [A] 1994315 -L850144 -201.0817 5595071
®1_fund_Q_SYM-_rc@AC [A] 0732592 0.350069 1001661 8648684
®1_fund_P_SYM+_rc@AC [A] 3221357 3613940 3291804 2545169
®1_fund_P_SYM-_rc@AC [A] 0533917 0314162 0219734 3328446
®U_fund_SYM+_rc@AC [V] 199.1476 3994741 200.3265 382.6037
U_fund_SYM-_rc@AC [V] 1230559 2246062 1015502 9233331
o+ 1149892 2312179 1162287 2035452
au-M 0450393 1501207 1.050814 3.352884

Recover time — Reactive power

1:04.100 104200 [ - PRRET = ] 1:04.400 104500 toae0 LB

A B HRE HHE
B8 [s] 1:04.288778 1:04.212400 0.023622
@ UL_tRMS_rc@AC [V] 1155552 226.9760 111.4208 187.1278
@ U2_tRMS_rc@AC [V] 114.8975 226.8611 111.9636 1817334
@ U2_tRMS_rc@AC [V] 1145376 2267321 112.1845 102.5014
11_tRMS_rc@AC [A] 198.1042 T.367111 -190.7370 131.7254
12_tRMS_rc@AC [A] 198.3954 6.283357 -192.1120 136.7577
@ I13_tRMS_rc@AC [A] 202.1025 9.579053 -192.5235 150.3740
@P_t_rc@AC W] 1119.248 1492.044 372.7961 9916319
@®Q_t_rc@AC [var] 68826.34 5053.838 -63T72.50 67385.74
@ 1_fund_Q_SYM+_rc@AC [A] 199.4315 2520520 -196.5110 120.8715
@ 1_fund_Q_SYM-_rc@AC [A] -0.732592 2570507 3.303099 18.60533
@ |_fund_P_SYM+_rc@AC [A] 3221357 2203171 -1.018186 1466832
@ 1_fund_P_SYM-_rc@AC [A] -0.533917 -3.902450 -3.368534 6.707361
@ U_fund_SYM+_rc@AC [V] 100.1476 302.0108 103.7722 316.1288
U_fund_SYM-_rc@AC [V] 1.230559 0.768147 -0.462412 19.36932
U+ 1149892 132.5786 17.58936 124.0959
auU-V 0.450393 6.069745 5619352 4.303758
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test - VD3.2.b

Before fault

L.]e .

.1

LT

L]
L
A B =15 HAlE
BiEl [s] 0:55.06268 1:05.15419 0:10.09151
@ U1_tRMS_rc@AC [V] 2301149 230.1364 0.021423 230.1386
@ U2_tRMS_rc@AC [V] 2296560 2296656 9.674e-3 2206241
@ U3_tRMS_rc@AC [V] 2295554 2295595 407483 2205667
11_tRMS_rc@AC [A] 124.0194 1247480 0.728600 124.5986
12_tRMS_rc@AC [A] 124.8414 1253335 0492081 125.1648
@ 12_tRMS_rc@AC [A] 1268999 126.8432 -0.056702 126.4465
@ P_t_rc@AC [W] 2613436 26058.79 -T5.57813 26200.22
@®Q_t_rc@AC [var] -82289.51 -82598.80 -309.2891 82377.26
®1_fund Q SYM+_rc@AC [A] -119.3422 -119.7687 -0.426559 119.4630
®1_fund_Q_SYM-_rc@AC [A] 0661117 0.153665 -D.507452 0378836
®1_fund_P_SYM+_rc@AC [A] 37.91274 37.80136 0111378 38.00822
@ 1_fund_P_SYM-_rc@AC [A] -0.023465 -0.180307 -0.156841 0220197
@ U_fund_SYM+_rc@AC [V] 397.9790 397.995T 0.016693 397.9807
U_fund_SYM-_rc@AC [V] 0513950 0.505412 -0.408579 0929191
sU+[V] 2207441 2297813 0.037235 2207809
euU-V] 0552437 0.699509 0.147071 0535785
L
L
e
O
L
e
.
i
.
.
L
L]
L]

[m]
A8 [5] 1:05.15467 1:07.05413 1.80945
@ U1_tRMS_rc@AC [V] 2301364 115.3960 -114.7404 116.1831
@ U2_tRMS_rc@AC [V] 229.6656 114.8890 -114.7766 115.9958
@ U3_tRMS_rc@AC [V] 2205505 114.3290 -115.2305 115.3996
11_tRMS_rc@AC [A] 124.7480 78.22003 4652703 78.68468
12_tRMS_rc@AC [A] 1253335 T78.07500 -47.25349 78.33881
®13_tRMS_rc@AC [A] 1265432 79.4085T -47 43465 7958819
@ P_t_rc@AC [W] 2605579 -181,9005 -26240.69 1905.561
®Q_t_rc@AC [var] -B2598.80 2707443 100673.2 27600.56
@1_fund_Q_SYM+_rc@AC [A] -119.7687 7851700 198.2857 78.36083
@1_fund_Q_SYM-_rc@AC [A] 0.153665 -0.486191 -0.639856 2.081505
@1_fund_P_SYM+_rc@AC [A] 37.80136 -0.529123 -38.33049 3.121608
@ 1_fund_P_SYM-_rc@AC [A] -0.180307 -0.146885 0.033421 0.638083
@ U_fund_SYM+_rc@AC [V] 397.9957 1988451 -189.0506 200.4898
U_fund_SYM-_rc@AC [V] 0.505412 1.201526 0.696114 2458347
SU+V] 2297813 114.8892 -114.8921 118.7004
sU-NV] 0.699509 0412416 -0.287092 1.088929
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

A B =15} HEiE

B8] [s] 1:05.15467 1:05.18498 0.03030
@ U1_tRMS_rc@AC [V] 2301364 1159119 1142244 166.4421
@ U2_tRMS_rc@AC [V] 2296656 116.0277 -113.6350 1715929
@ U3_tRMS_rc@AC [V] 2295595 1159875 1135719 160.8407
11_tRMS_rc@AC [A] 1247450 78.21854 4652043 100.1561
12_tRMS_rc@AC [A] 1253335 73.24300 -52.00049 83.28365
@ 12_tRMS_rc@AC [A] 126.8432 86.06063 4078259 105.6031
@ P_t_rc@AC W] 26056.79 -3483.646 -29542.43 1479854
®Q_t_rc@AC [var] -82598.80 2732547 109924.3 50533.58
@ 1_fund_Q_SYM+_rc@AC [A] -119.7687 7732803 197.0967 7111486
®1_fund_Q_SYM-_rc@AC [A] 0.153665 -4.779930 -4.933655 15.98977
@1_fund_P_SYM+_rc@AC [A] 37.80136 -10.03734 -47.83870 23.79731
@ I_fund_P_SYM-_rc@AC [A] -0.180307 -6.567140 -6.386833 4.332334
® U_fund_SYM+_rc@AC [V] 397.9957 200.8535 -197.1321 2806326
U_fund_SYM-_rc@AC [V] 0505412 0.381262 -0.124129 18.32246
eU+[V] 2297813 148,634 -81.14651 2051243
euU-M 0.699509 9.228378 8528870 5.656650

.
.
.
B
.
.
:
:
:
:
L]
.
.
05.500
] A B 21 HE
B8 [s] 1:05.15467 1:05.21554 0.06087
@ U1_tRMS_rc@AC [V] 230.1364 114,1451 -115.9913 1431714
@ U2_tRMS_rc@AC [V] 29,6656 1141756 -115.4301 146.0297
@ U3_tRMS_rc@AC [V] 2295505 112 5686 -116.9008 139.6269
11_tRMS_rc@AC [A] 1247480 T6.55303 -48.19493 90.38963
12_tRMS_rc@AC [A] 1253335 TT.06768 -48.26582 80.52081
@ 12_tRMS_rc@AC [A] 1268432 T9.46TTT -47.37344 93.40856
@ P_t_rc@AC [W] 26058.78 ~465.3617 -26524.15 10488.05
®Q_t_rc@AC [var] -82598.80 26478.88 108077.7 40590.65
®1_fund Q SYM+_rc@AC [A] -119.7687 T7.51060 197.2793 74.90450
[ ] qumiiqisvﬂ—ir(@ﬂ Al 0.153665 -1.232518 -1.386183 11.35719
@1_fund_P_SYM+_rc@AC [A] 37.80136 -1.370978 -30.17234 16.95005
@ |_fund_P_SYM-_rc@AC [A] -0.180307 0.290410 0470716 3413910
@ U_fund_SYM+_rc@AC [V] 397.9957 196.7989 -201.1968 2432764
U_fund_SYM-_rc@AC [V] 0.505412 1338514 0.833102 12.97130
SU+V] 2207813 115.8636 -113.9177 186.8504
au-V 0.699509 0.349791 -0.349717 4.901923
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
J =
. =
. pu
H E
K =
H =
Y =
- pou
. 4
A B =15 HAE
B8] [s] 1:07.05346 1:07.13463 0.08117
@ U1_tRMS_rc@AC [V] 115.2598 235.2486 119.9888 218.0510
@ U2_tRMS_rc@AC [V] 115.0381 229.8827 1148445 2141191
@ U3_tRMS_rc@AC [V] 1143117 232.3165 118.0045 217.6635
11_tRMS_rc@AC [A] 78.33597 3555449 4278148 35.14430
12_tRMS_rc@AC [A] 77.97626 38.96172 -30.01455 36.94005
®13_tRMS_rc@AC [A] 79.29068 38.72230 -40.56838 39.36760
@ P_t_rc@AC [W] -178.9863 25627.18 25806.16 9982.755
@Q_t_rc@AC [var] 27062.49 5984.233 -21078.26 16745.67
@ 1_fund_Q_SYM+_rc@AC [A] 78.48232 3.788169 7468415 3026466
®1_fund_Q_SYM-_rc@AC [A] -0.441108 -0.829870 -0.388762 3.819306
@ 1_fund_P_SYM+_rc@AC [A] -0.520019 36.74897 37.26899 14.33297
@ 1_fund_P_SYM-_rc@AC [A] -0.136380 -2.142501 -2.006121 2428673
@ U_fund_SYM+_rc@AC [V] 108.0418 402.6655 2037236 373.0667
U_fund_SYM-_rc@AC [V] 1.087263 3.269425 2.182163 10.86352
SU+V] 114.8892 231.2639 116.3747 184.7414
SU-NV] 0.412416 1.616150 1.203734 4.239779
.
.
!
.
.
e
:
:
H
H
L]
L]
L]
] A B 21 HE
B8 [s] 1:07.05346 1:16.05454 9.00108
@ U1_tRMS_rc@AC [V] 115.2598 230.2826 115.0228 230.0917
@ U2_tRMS_rc@AC [V] 115.0381 229.6410 114.6029 2295066
@ U3_tRMS_rc@AC [V] 1143117 2205856 115.2739 2204880
11_tRMS_rc@AC [A] T8.33597 123.1484 4451244 104.9884
12_tRMS_rc@AC [A] T7.97626 124.0801 46.10386 105.3124
@12_tRMS_rc@AC [A] 79.20068 125.8431 4655238 106.5010
@ P_t_rc@AC [W] -178.9863 26202.34 2638133 26073.59
®Q_t_rc@AC [var] 27062.48 -81642.94 -108705.4 67948.82
®1_fund Q SYM+_rc@AC [A] 78.48232 -118.3572 -196.8395 98.52441
[ ] Lﬁmdfqﬁsvu—,r(@m: Al -0.441108 0.502706 0.943814 0.533483
@1_fund_P_SYM+_rc@AC [A] -0.520019 37.99982 3851984 37.81712
@ |_fund_P_SYM-_rc@AC [A] -0.136380 0.102960 0.239340 0.322464
@ U_fund_SYM+_rc@AC [V] 198.9418 308.0844 199.1425 397.8226
U_fund_SYM-_rc@AC [V] 1087263 0.920052 -0.097210 1.430486
SU+V] 114.8892 2297575 114.8683 229.37T00
SU-NM 0.412416 0.537508 0.125091 0.726199
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD4.1

Before fault

=)

]

..l

L]
[m] A B =15 HHE
B8 [s] 0:54.13020 1:04.13712 0:10.00691
@ U1_tRMS_rc@AC [V] 230.4190 2303262 -0.092773 2304537
@ U2_tRMS_rc@AC [V] 2208176 2207562 -0.061386 229.8185
B U2_tRMS_rc@AC [V] 2297854 2207466 -0.038788 229.7672
11_tRM5_rc@AC [A] 1796683 179.7445 0.076218 1797770
12_tRMS_rc@AC [A] 180.4307 1813448 0914154 1813520
®13_tRMS_rc@AC [A] 1837113 1831542 -0.557053 1835479
@P_t_rc@AC [W] 1250504 125122.7 6333504 125261.8
®Q_t_rc@AC [var] 2233082 2311019 7793677 2219710
®1_fund_Q_SYM+_rc@AC [A] 0648368 0.453898 -0.134470 0491544
®1_fund_Q_SYM-_rc@AC [A] 0569331 -0.267101 -0.836432 0.363643
®1_fund_P_SYM+_rc@AC [A] 1812397 1813867 0.146973 1815310
®1_fund_P_SYM-_rc@AC [A] -0.768034 -0.838212 -0.070117 0.824572
® U_fund_SYM+_rc@AC [V] 3983777 398.2629 -0.114838 398.3884
U_fund_SYM-_rc@AC [V] 0.993425 0.652968 -0.340457 1.040881
U] 230.0157 230,0193 3.626e-3 230.0164
eU-M 0.612930 0.587913 -0.025017 0.500800
Duration fault time
L]
.
L}
B

L

A B dR HRE

B8 [s] 1:04.13715 1:06.93528 279813
@ U1_tRMS_rc@AC [V] 230.3262 1726734 -57.65280 172.7889
@ U2_tRMS_rc@AC [V] 229.7562 172.1980 -57.55823 172.2904
@ U2_tRMS_rc@AC [V] 2297466 171.9686 -57.77808 1721162
I11_tRMS_rc@AC [A] 179.7445 1057190 7402543 106.3445
12_tRMS_rc@AC [A] 181.3448 106.1799 -75.16404 106.6974
@ 13_tRMS_rc@AC [A] 183.1542 107.6059 -15.54832 108.0563
@ P_t_rc@AC [W] 125122.7 2142.424 -122980.3 7159.403
®Q_t rc@AC [var] 2311.019 55001.95 52690.93 5459738
@ 1_fund_Q_SYM+_rc@AC [A] 0.453898 106.3761 1059222 106.1342
®1_fund_Q_SYM-_rc@AC [A] -0.267101 -0.211347 0.055754 0.740401
@1_fund_P_SYM+_rc@AC [A] 181.3867 4.139844 -177.2468 10.92249
@ |_fund_P_SYM-_rc@AC [A] -0.838212 -0.169199 0.669012 1.755506
@ U_fund_SYM+_rc@AC [V] 3982629 298.3850 -99.87784 2985683
U_fund_SYM-_rc@AC [V] 0.652068 0.845613 0.192645 1385841
SU+V] 230.0193 172.3228 -57.69652 1732383
au-V 0.587913 0.541586 -0.046327 0.717503
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

Injected reactive current at 30ms

. pa
. =
. e
H P
. pu
A =
. =
L] i
. o
N s
oy
A B =15 HREAE
i8] [s) 1:04.13715 1:04.16741 0.03026
@ U1_tRMS_rc@AC [V] 2303262 170.2854 -60.04077 191.6364
@ U2_tRMS_rc@AC [V] 2297562 169.8057 -59.95055 194.0398
®U2_tRMS_rc@AC [V] 229.7466 170.0785 -59.66814 188.8115
11_tRMS_rc@AC [A] 179.7445 108.1010 7164352 139.2759
12_tRMS_rc@AC [A] 181.3448 1050773 -76.26758 130.9058
@ 12_tRMS_rc@AC [A] 183.1542 110.3977 7275656 139.6162
@ P_t_rc@AC [W] 1251227 -1378.457 -126501.2 B4066.02
®Q_t_rc@AC [var] 2311019 55009.73 52698.72 51223.33
@ I_fund_Q_SYM+_rc@AC [A] 0.453898 1064052 1059513 65.95524
®1_fund_Q_SYM-_rc@AC [A] -0.267101 -0.667849 -0.400748 6224199
®1_fund_P_SYM+_rc@AC [A] 181.3867 2731585 -184.1182 94.96058
@ I_fund_P_SYM-_rc@AC [A] -0.838212 -3.080743 -2.242531 16.11285
@ U_fund_SYM+_rc@AC [V] 3982629 2945343 -103.7286 3298139
U_fund_SYM-_rc@AC [V] 0.652968 0.911585 0.258618 9.552174
eU+[V] 230.0193 189.8742 4014515 217.1420
eu-M 0587913 5462102 4874189 3262445
.
.
e
B

B8] [s)
B U1_tRMS_rc@AC [V]
®U2_tRMS_rc@AC [V]
®U2_tRMS_rc@AC [V]
11_tRMS_rc@AC [A]
12_tRMS_rc@AC [A]
®13_tRMS_rc@AC [A]
BP_t_rc@AC W]
®Q_t_rc@AC [var]
®1_fund_Q_SYM+_rc@AC [A]
®1_fund_Q_SYM—_rc@AC [A]
®1_fund_P_SYM+_rc@AC [A]
®1_fund_P_SYM-_rc@AC [A]
8 U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]
U]
SU-M

1:04.13715

B Hk&E
1:04.19763 0.06048
168.3745 6195172
166.3289 -63.42737
169.9629 -59.78375
106.1992 ~13.54527
105.1551 ~76.18977
109.2376 ~73.91660
1182.803 -123939.9
53924.93 51613.91
106.6373 106.1834
1778407 2045508
2.346534 -179.0401
-1270355 -0.432143
2913564 -106.9065
1.770466 1.117498
169.9133 -60.10599
0.508386 -0.079526

HAE

181.1925
1s1.7918
180.0239
124.3715
119.8119
124.6370
46054.91
52550.38
87.57925
4.673958
68.29640
1167027
312.4685
6.947839
2063507
2.836772
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.
.
e
.
L
i
.
L
.
L

A B =15 HREAE

i8] [s) 1:06.33269 L0T.06575 0.13306

@ U1_tRMS_rc@AC [V] 1726473 2334780 60.83061 2265967

@ U2_tRMS_rc@AC [V] 1722193 233.1656 60.94633 226.3758

@ U3_tRMS_rc@AC [V] 1709717 231.7240 59.75230 225.4866

11_tRMS_rc@AC [A] 105.8023 177.9993 72.19701 9921771

12_tRMS_rc@AC [A] 106.1393 179.4980 73.20876 100.5075

@13_tRMS_rc@AC [A] 107.6384 181.3815 7374311 102.4086

@ P_t_rc@AC [W] 2146.313 125320.0 1231737 65092.48

®Q_t_rc@AC [var] 55024.98 5534.396 -42490.58 22483.90

®1_fund_Q_SYM+_rc@AC [A] 106.4223 1671730 -104.7505 3345975

®1_fund_Q_SYM-_rc@AC [A] -0.295373 -0.521309 -0.225936 4681376

®1_fund_P_SYM+_rc@AC [A] 4148854 1794390 175.2002 92.87103

@ 1_fund_P_SYM-_rc@AC [A] -0.205908 -0.578859 -D.372952 2781302

® U_fund_SYM+_rc@AC [V] 298.3855 403.1930 104.8076 391.3905

U_fund_SYM-_rc@AC [V] 1.053719 1.583186 0.529467 4.372435

U+ 172.3228 233.3963 61.07353 2159675

SU-NV] 0.541586 0.984840 0.443254 1.938828
.
.
e

L] o
1:06.800 1:06.850 1:06.900 D =l 1.07.000 107.050 107.100 [}

A B HR HAE

B8 [s] 1:06.93633 1:06.95845 0.02212
B U1_tRMS_rc@AC [V] 1726564 2283978 5574138 2029756
B U2_tRMS_rc@AC [V] 1721829 279238 55.74092 2000535
B U2_tRMS_rc@AC [V] 1719688 278145 55.84567 205.8274
11_tRMS_rc@AC [A] 105.6933 7.035118 9865819 73.90000
12_tRMS_rc@AC [A] 106.2169 6.983106 -99.23384 76.84515
@®13_tRMS_rc@AC [A] 107.6799 7.184774 -100.4851 83.44426
@P_t_rc@AC [W] 2154.085 3467249 -1807.361 1473.285
®Q_t_rc@AC [var] 55012.80 4822770 -50190.03 44634.10
®1_fund_Q_SYM+_rc@AC [A] 106.4028 1764507 -104.6383 68.49538
®1_fund_Q_SYM—_rc@AC [A] -0.2369%9 1587810 1824809 2983142
®1_fund_P_SYM+_rc@AC [A] 4162573 0504873 -3.657700 2470839
@ 1_fund_P_SYM-_rc@AC [A] -0.191217 -2.280187 2007270 4097341
®U_fund_SYM+_rc@AC [V] 298.3669 3049801 2661322 49,6272
U_fund_SYM-_rc@AC [V] 0.715186 0.937329 0.222143 9.544449
U+ 172.3228 173.0489 0.726092 172.6862
euU-M 0.541586 1.165135 0.623549 0.908531
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VD4.2.a

Before fault

1

BEL _39Y P

.
(I

il

14

I

...
L

AT AT

BiE [s] 0:53.4367 1:03.4446 0:10.0079
@ U1_tRMS_rc@AC [V] 230.1680 230.1253 -0.042618 230.1402
@ U2_tRMS_rc@AC [V] 229.6066 2296411 0.034561 2296213
@ U3_tRMS_rc@AC [V] 2205685 229.6086 0.040085 2295711
11_tRMS_rc@AC [A] 124.5324 124.9980 0.465576 124.7008
12_tRMS_rc@AC [A] 125.8600 1255089 -0.351143 1252713
@ 12_tRMS_rc@AC [A] 126.3489 126.625T 0.276787 1265937
@ P_t_rc@AC W] 26524.88 2647545 -49.42188 26344.31
®Q_t_rc@AC [var] -82403.55 -82518.34 -114.7891 82419.72
®1_fund Q SYM+ rc@AC [A] -119.5038 -119.6448 -0.140953 119.5234
@ 1_fund_Q_SYM-_rc@AC [A] 0405023 0.196338 -0.208686 0.407081
®1_fund_P_SYM+_rc@AC [A] 33.47883 38.40663 -0.072205 3821701
®1_fund_P_SYM-_rc@AC [A] -0.107445 -0.242033 -0.134585 0.213139
@ U_fund_SYM+_rc@AC [V] 397.9690 3980035 0.014496 397.9825
U_fund_SYM-_rc@AC [V] 0966336 0.501143 -0.465192 0.925307
U+ V] 2298153 2295150 29784 2207821
SU-V) 0535612 0.507745 -0.028067 0.534111

A B HE HHAE
B8 [5] 1:03.4431 1:06.2458 2.8027
@ U1_tRMS_rc@AC [V] 230.1299 172.6761 -57.45383 172.8542
@ U2_tRMS_rc@AC [V] 229.6330 1722175 -57.41551 172.3912
@ U3_tRMS_rc@AC [V] 2206085 171.9308 -57.67865 172.1859
11_tRMS_rc@AC [A] 125.1621 19.85361 -105.3084 21.63289
12_tRMS_rc@AC [A] 1254983 19.60142 -105.8969 2149126
@ 13_tRMS_rc@AC [A] 1265645 19.69789 -106.8667 22.37657
@ P_t_rc@AC [W] 26501.07 -236.6905 -26737.76 1851.366
®Q_t_rc@AC [var] -82532.11 10187.88 92718.99 1167498
@ 1_fund_Q_SYM+_rc@AC [A] -119.6679 19.53403 139.2019 20.79681
@ 1_fund_Q_SYM-_rc@AC [A] 0.335748 0.149844 -0.185804 1563312
@1_fund_P_SYM+_rc@AC [A] 38.44503 -0.462T17 -38.90775 2.801895
@ 1_fund_P_SYM-_rc@AC [A] -0.135262 0.039830 0.175092 0.426897
@ U_fund_SYM+_rc@AC [V] 398.0029 2983805 9962238 298.7137
U_fund_SYM-_rc@AC [V] 0.924762 0.612641 -0.312121 1.324787
auU+V] 229.8150 172.2528 -57.56213 1729846
au-V] 0.507745 0.520843 0.022098 0.656335
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

LAY

..

L.]eL.]e .

[N

[}

.
jee tiy by iy

(IR LN

¢ 3
o
. o
A B =15 HAME
B8] [s] 1:03.4431 1:03.4737 0.0306
@ U1_tRMS_rc@AC [V] 230.1299 172.38093 -57.7405T 198.9322
@ U2_tRMS_rc@AC [V] 229.6330 1722578 -57.37524 200.8076
@ U3_tRMS_rc@AC [V] 229.6095 172.1026 -57.50685 195.7457
11_tRMS_rc@AC [A] 1251621 1823203 -106:9300 &7.74096
12_tRMS_rc@AC [A] 1254083 17.05071 -108.4386 80.05231
®13_tRMS_rc@AC [A] 126.5645 33.16426 -93.40029 102.4284
@ P_t_rc@AC [W] 26501.07 -3558.213 -30058.28 17187.53
@Q_t_rc@AC [var] -82532.11 11239.55 9377166 54705.95
®1_fund_Q_SYM+_rc@AC [A] -119.6679 19.83664 139.5045 T0.35661
®1_fund_Q_SYM-_rc@AC [A] 0.335748 -7.101723 -7.437471 14.38600
@ 1_fund_P_SYM+_rc@AC [A] 38.44503 -6.907757 -45.35279 25.87010
@ 1_fund_P_SYM-_rc@AC [A] -0.135262 -1.016969 -0.881707 3021134
@ U_fund_SYM+_rc@AC [V] 308.0020 208.3395 -90.66339 342.3006
U_fund_SYM-_rc@AC [V] 0.924762 0.549816 -0.374946 9.103235
sU+[V] 229.8150 214.6037 -15.21125 222.3395
SU-V] 0.507745 4.350346 3.842601 3.087040
Injected reactive current at 60ms
.
.
.
.
.
.
:
:
H
.
L]
.
L]
BiEl [s] 1:03.4431 1:03.5034 0.0603
@ U1_tRMS_rc@AC [V] 230.1299 169.8364 -60.20344 186.3490
@ U2_tRMS_rc@AC [V] 229.6330 167.4618 -62.17122 186.7818
@ U3_tRMS_rc@AC [V] 229.6005 171.1977 -58.41176 184.7858
11_tRMS_rc@AC [A] 1251621 19.85868 -105.3034 64.00493
12_tRMS_rc@AC [A] 125.4983 1822507 -107.2732 59.32692
@12_tRMS_rc@AC [A] 1265645 1017759 -107.3870 75.52452
@ P_t_rc@AC [W] 26501.07 -196.0925 -26697.16 12487.49
®Q_t_rc@AC [var] -82532.11 9705.911 92238.02 4020145
®1_fund_Q_SYM+_rc@AC [A] -119.6679 18.68225 138.3501 52.52569
.qundiqisvﬂ—ir(@u Al 0.335748 -0.088952 -0.424700 10.52882
@1_fund_P_SYM+_rc@AC [A] 38.44503 -0.397471 -38.84251 18.83430
@ 1_fund_P_SYM-_rc@AC [A] -0.135262 0.985041 1120303 2398184
@ U_fund_SYM+_rc@AC [V] 398.0029 203.5747 -104.4282 321.2628
U_fund_SYM-_rc@AC [V] 0.924762 1.856114 0233353 6.670833
SU+V] 229.8150 170.9487 -58.86624 199.0682
au-V 0.507745 0.867293 0.359548 2.443637
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
.
.
.
.
s
" puu
. o
A B =15 HEE
B8] [s] 1:06.2462 1:06.3225 0.0763
@ U1_tRMS_rc@AC [V] 172.6761 234.2708 61.59476 2244634
@ U2_tRMS_rc@AC [V] 12217 2352114 62.99387 223.8815
@ U3_tRMS_rc@AC [V] 1719308 232.2574 60.32651 223.9953
I1_tRMS_rc@AC [A] 19.85361 3569121 15.83759 17.45684
12_tRMS_rc@AC [A] 10.60142 36.03110 1642069 17.40622
@ 13_tRMS_rc@AC [A] 19.69789 3924154 19.54365 19.45663
@ P_t_rc@AC W] -236.6905 25160.81 25397.50 10105.24
@®Q_t_rc@AC [var] 10187.88 6353.006 -3834.871 6886.742
0 1_fund_Q_SYM+_rc@AC [A] 19.53403 4.383607 -15.15042 8.848856
®1_fund_Q_SYM-_rc@AC [A] 0.149944 -0.634456 -0.784399 1.268864
@ |_fund_P_SYM+_rc@AC [A] -0.462717 35.85233 36.31505 14.41581
@ 1_fund_P_SYM-_rc@AC [A] 0.033830 -2.104300 -2.144130 1.253054
® U_fund_SYM+_rc@AC [V] 208.3805 405.1460 106.7655 387.6183
U_fund_SYM-_rc@AC [V] 0.612641 1.930515 1317874 5.5867T1
au+V] 172.2528 233.5164 61.26357 211.7731
auU-V 0.529843 1187300 0.657458 2.150523
Recover time — Reactive power
.
N
.
B
.
.
:
:
.
.
L]
.
L]
] A B aR HEE
BiEl [s] 1:06.2462 11152671 9.0209
@ U1_tRMS_rc@AC [V] 172.6761 230.1735 57.49742 230.1440
@ U2_tRMS_rc@AC [V] 172.2175 229.6811 57.46359 2206376
@ U3_tRMS_rc@AC [V] 171.9308 2295022 5757133 2205466
11_tRMS_rc@AC [A] 19.85361 1234255 103.5719 105.1500
12_tRMS_rc@AC [A] 19.60142 124.5471 104.9457 105.6570
@12_tRMS_rc@AC [A] 19.69789 1255202 105.8223 106.7926
@ P_t_rc@AC [W] -236.6905 26561.29 26797.98 26265.62
®Q_t_rc@AC [var] 10187.88 -81608.87 -91796.74 68030.09
®1_fund Q SYM+_rc@AC [A] 19.53403 -118.3454 -137.8794 98.71439
@1_fund_Q_SYM-_rc@AC [A] 0.149844 0.254689 0.104745 0.380010
@1_fund_P_SYM+_rc@AC [A] -0.462717 3853143 38.00415 38.09310
@ 1_fund_P_SYM-_rc@AC [A] 0.039830 -0.289754 -0.329584 0.295076
© U_fund_SYM+_rc@AC [V] 298.3805 397.9967 99.61618 397.9754
U_fund_SYM-_rc@AC [V] 0.612641 0.049725 0.237084 1.081314
SU+V] 172.2528 2287350 5748217 2206377
au-V 0.529843 0.526682 -3.161e-3 0.592776
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD4.2.b
Before fault
.
.
.
.
L]
L]
.
L]
B8] [s] 0:55.27746 1:05.30781 0:10.03035
@ U1_tRMS_rc@AC [V] 230.4751 230.5435 0.088330 2304887
@ U2_tRMS_rc@AC [V] 220.9191 2208034 -0.025757 2299577
@ U3_tRMS_rc@AC [V] 2206689 2206578 -0.011139 2297027
11_tRMS_rc@AC [A] 123.9148 123.3805 -0534325 123.6647
12_tRMS_rc@AC [A] 124.7056 1251713 0465714 124.4420
®12_tRMS_rc@AC [A] 126.3560 126.0805 0275520 125.9748
@ P_t_rc@AC [W] 25364.34 25436.76 7241602 25376.14
®Q_t_rc@AC [var] B2437.T1 8233633 -101.3828 82229.75
®1_fund Q SYM+_rc@AC [A] 119.4283 1192811 -0.147202 119.1083
[ ] |7fllnd7Q75'|lFﬁr(@M A -0.205155 -0.560855 -0.355700 0.375968
@1_fund_P_SYM+_rc@AC [A] 3675608 36.85807 0.101986 36.76004
®1_fund_P_SYM-_rc@AC [A] -0.536418 -0.204098 0.332320 0543675
®U_fund_SYM+_rc@AC [V] 398.4015 398.4200 0018434 398.4508
U_fund_SYM-_rc@AC [V] 1125773 1116161 -9.612e-3 1.125666
U+ V] 2300779 230,0678 -0.010108 230.0525
au-V 0.657652 0.669860 0.012208 0.649872
Duration fault time
.
.
.
B
.
.
:
:
:
H
L]
.
. cofoi -
1020 1040 1060 I & 1100 =T b |
A B =153 HAE
A8 [=] 1:05.30799 1:08.10027 2.80128
@ U1_tRM5_rc@AC [V] 2305435 1729713 -57.57222 173.1232
@ U2_tRMS_rc@AC [V] 229.8934 172.4887 -57.40466 172.5809
@ U3_tRMS_rc@AC [V] 220.6578 172.1623 -57.49542 172.3187
11_tRMS_rc@AC [A] 123.3805 196.1029 7272241 1959973
12_tRMS_rc@AC [A] 1251713 1967013 7152996 196.4149
®13_tRMS_rc@AC [A] 126.0805 199.3502 7326975 198.5561
@ P_t_rc@AC [W] 25436.76 -353.8331 -25790.59 1855.673
®Q_t_rc@AC [var] §2336.33 1021689 19832.58 1019181
®1_fund_Q_SYM+_rc@AC [A] 119.2811 197.3409 78.05981 196.8255
®1_fund_Q_SYM-_rc@AC [A] -0.560855 -0.583699 -0.022844 1.254631
@1_fund_P_SYM+_rc@AC [A] 36.85807 -0.687771 -37.54584 2.951360
@ 1_fund_P_SYM-_rc@AC [A] -0.204098 -0.457564 -0.253466 1.390673
@ U_fund_SYM+_rc@AC [V] 398.4200 298.8319 -99.58807 299.0431
U_fund_SYM-_rc@AC [V] 1116161 0.807745 -0.308416 1.468907
|U+V] 230.0678 172.4809 -57.58685 1732943
eU-V] 0.669860 0.575064 -0.084795 0736155
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

105,200 FECES £ ] [=] 105,200 105,500 1:05.600 I

A B =15 HEiE

B8] [s] 1:05.30799 1:05.33841 0.03043
B U1_tRMS_rc@AC [V] 2305435 1724346 -58.10892 196.7068
@ U2_tRMS_rc@AC [V] 229.8934 172.3065 -57.58685 199.6390
@ U3_tRMS_rc@AC [V] 229.6578 1229 -57.42789 194.1296
11_tRMS_rc@AC [A] 123.3805 197.1951 73.81459 140.8241
12_tRMS_rc@AC [A] 1251713 184.6280 59.45670 141.1048
®13_tRMS_rc@AC [A] 126.0805 208.5693 8248885 1526381
@P_t_rc@AC [W] 25436.76 -9488.010 -34924.77 16742.09
®Q_t_rc@AC [var] 8233633 101284.3 18958.01 80992.35
®1_fund_Q_SYM+_rc@AC [A] 1102811 1944664 7518531 1305168
®1_fund_Q_SYM-—_rc@AC [A] -0.560855 -4.511531 -3.950676 10.68344
@ 1_fund_P_SYM+_rc@AC [A] 36.85807 -18.33963 -55.19770 26.12342
®1_fund_P_SYM-_rc@AC [A] -0.204088 -12.55107 -12.34698 12.05536
®U_fund_SYM+_rc@AC [V] 398.4200 2984505 -99.96048 330.3208
U_fund_SYM-_rc@AC [V] 1116161 0.833302 -0.276859 9359791
U+[V] 230.0678 222.2006 -7.858196 226.1728
eU-M 0.663860 3.400397 2730538 2450654

.
.
.
B
.
.
:
:
:
:
L]
.
L]
] A B 21 HE
BiEl [s] 1:05.30799 1:05.36846 0.06048
@ U1_tRMS_rc@AC [V] 230.5435 170.5263 -60.01718 185.1474
@ U2_tRMS_rc@AC [V] 20,8934 167.8345 -62.05881 185.9062
@ U3_tRMS_rc@AC [V] 2296578 171.3893 5826843 183.7663
11_tRMS_rc@AC [A] 123.3805 193.7783 7039777 170.3701
12_tRMS_rc@AC [A] 1251713 192.8395 GT.66516 170.4639
@12_tRMS_rc@AC [A] 126.0805 198.2607 72.18026 176.4425
@ P_t_rc@AC [W] 25436.76 -1167.846 -26604.61 12161.99
®Q_t_rc@AC [var] 82336.33 99382.33 17046.00 91516.93
®1_fund Q SYM+_rc@AC [A] 119.2811 194.7888 75.50765 166.0794
.I,mm,qrsvu—,m@u Al -0.560855 1.061029 1.621954 T.817162
@1_fund_P_SYM+_rc@AC [A] 36.85807 -2.281674 -39.13974 19.08763
@ |_fund_P_SYM-_rc@AC [A] -0.204098 -1672725 -1.468627 8.982450
@ U_fund_SYM+_rc@AC [V] 3984200 204.2856 1041344 3194345
U_fund_SYM-_rc@AC [V] 1116161 2028520 0212359 6.826317
SU+V] 230.0678 171.8550 -58.21279 202.3054
SU-NM 0.669860 0.859436 0.189576 2.415T74
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

B8] [s] 1:08.10567 1:08.22615 0.12048
B UL_tRMS_rc@AC [V] 172.9855 2317983 5881282 2243503
@ U2_tRMS_rc@AC [V] 1724812 232.0824 59.60124 2242450
B U32_tRMS_rc@AC V] 172.1453 2303365 5819125 223.4959
11_tRMS_rc@AC [A] 196.1502 3715373 -156.9965 73.25389
12_tRMS_rc@AC [A] 196.7850 3728260 -159.5024 7556384
®13_tRMS_rc@AC [A] 1993618 3874753 -160.6143 80.15417
BP_t_rc@AC [W] -397.1605 25961.40 26358.56 16331.67
®Q_t_rc@AC [var] 1021913 3351125 -98740.16 40985.40
®1_fund_Q_SYM+_rc@AC [A] 197.3869 0.824669 -196.5622 65.37452
®1_fund_Q_SYM-—_rc@AC [A] -0.689026 -0.040116 0628910 8008841
®1_fund_P_SYM+_rc@AC [A] -0.7724%4 37.33889 3817139 2345112
®1_fund_P_SYM-_rc@AC [A] -0.493389 -0.605424 -0.112036 4095721
B U_fund_SYM+_rc@AC [V] 2988269 4008026 1019757 387.7020
U_fund_SYM-_rc@AC [V] 1037678 1.506299 0.468622 4503349
U+[V] 172.4809 232.1628 59.68184 2151159
oU-M 0.575064 0.943584 0.368519 1771602

Recover time — Reactive power

.
.
.
B
.
.
:
:
:
:
L]
.
L]
BiEl [s] 1:08.10567 1:17.20042 9.09475
@ U1_tRMS_rc@AC [V] 172.9855 230.4165 57.43105 230.3948
@ U2_tRMS_rc@AC [V] 172.4812 229.9528 5T.4T165 2208749
@ U3_tRMS_rc@AC [V] 172.1453 2206646 57.51927 2206207
11_tRMS_rc@AC [A] 196.1502 1222401 -73.91018 104.3124
12_tRMS_rc@AC [A] 196.7850 1234090 ~73.37601 104.5993
@12_tRMS_rc@AC [A] 199.3618 1245374 7482447 106.3812
@ P_t_rc@AC [W] -397.1605 25197.07 2559423 25192.69
®Q_t_rc@AC [var] 1021913 81332.54 -20858.74 68005.80
®1_fund_Q_SYM+_rc@AC [A] 197.3869 117.8197 ~T9.56717 98.54050
@1_fund_Q_SYM-_rc@AC [A] -0.680026 -0.462885 0226141 0.977606
@1_fund_P_SYM+_rc@AC [A] -0.772494 36.51755 37.29005 36.50364
@ |_fund_P_SYM-_rc@AC [A] -0.493389 -0.464535 0.028854 0.723271
@ U_fund_SYM+_rc@AC [V] 2988269 308.3846 9955774 398.2979
U_fund_SYM-_rc@AC [V] 1.037678 1.091274 0.0535%6 1210495
SU+V] 172.4809 230,0207 57.53083 220.8255
au-V 0.575064 0.620967 0.045903 0.667299
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test —VD4.2.c

Before fault

CET) o550 o o . . [> ]

(m] A e | HNiE
B8 5] 053533631 1103.604253 0:10.010622

B U1_tRMS_rc@AC V] 2302008 2301933 14773 2302200
BU2_tRMS_re@AC [V] 2207666 2206653 -0.101227 2207161
®U3_tRMS_rc@AC [V] 229.5486 255245 -0.024038 2295704
11_tRMS_rc@AC [A] 36.25877 3651183 0253063 3852258
12_tRMS_rc@AC [A] 37.07708 37.66098 0583900 3671038
5737381 3661861 -0.7s8199 37.24557
_t_rc@AC W] 2538415 2540148 17.33338 2532321
Q_t_rc@AC [var] -1758.299 -1711.359 46:34019 1839236
fund_Q_SYM+_rc@AC [A] -0.373393 -0.730452 -0.357059 0.749805
nd_Q_SYM-_rc@AC [A] -0.092488 -0.296295 -0.203807 0335945
nd_P_SYM+_rc@AC [A] 3681512 3684756 0032381 3672646
-0.358414 0.017593 0.366008 0341730
3080889 3080124 0076477 398.0858
U_fund_SYM-_rc@AC [V] 0.573505 0914325 -0.065270 0991482
ouU+[V] 2208061 2208196 652823 20817
sU-v] 0.583605 0.585608 20033 0572337

Duration fault time

FiE [

B U1_tRMS_rc@AC V]
®U2_tRMS_rc@AC [V]
BU3_tRMS_rc@AC [V]

®P_t_rc@AC W]

©Q_t_rc@AC [var]
©1_fund_Q_SYM+_rc@AC [A]

®1_fund_P_SYM+_rc@AC [A]

®1_fund_P_SYM-_rc@AC [A]

®U_fund_SYM+_rc@AC V]
U_fund_SYM-_rc@AC [V]

ou+V]

av-v

1:03.603349 1:06.402870 2799521
2301933 172.8663 -57.37707 173.0425
2206653 172.3525 -57.31287 172.5008
2295245 1721157 -57.40878 1722962
3651183 106.3158 150.8040 196.4165
37.66098 196.0478 158.3868 1971890
36.61861 197.6416 161.0230 198.4377
2540148 2480.899 2202064 2689211
-1711.359 101712.7 103424.0 102015.1
0730452 196.4887 1072192 197.0628
-0.296235 0.573909 0.576203 1456975
368476 4770525 3207603 4828372
0.017593 0.533398 0.551805 1441418
398.0124 208.6620 -99.35040 2989400
0.914325 0.885289 -0.029036 1418937
229.81% 172.4456 -57.37401 173.1368
0.585608 0596424 0.010817 0.734704
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

Al [s] 1:03.603349 1:03.633985 0.030636
®UL_tRMS_rc@AC [V] 2301933 173.4498 -56.74355 1953338
®U2_tRMS_rc@AC [V] 2206653 1732420 5641632 197.8126
®U3_tRMS_rc@AC V] 2295245 173.0601 ~56.46440 1923615
11_tRMS_rc@AC [A] 3651183 201.0819 1645700 1200478
12_tRMS_rc@AC [A] 3766098 1975015 1598405 1251576
®12_tRMS_rc@AC [A] 3661861 2116517 1750331 1400143
P_t_rc@AC W] 2540148 -5205.401 ~30606.89 15230.01
®Q_t_rc@AC [var] 1711359 1055048 107306.1 67667.62
®1_fund_Q_SYM+_rc@AC [A] 0730452 2016155 2023459 1105853
®1_fund_Q_SYM-_rc@AC [A] -0.206205 -2.402393 -4.106098 1220257
®1_fund_P_SYM+_rc@AC [A] 3684746 -10.02205 -46.86950 2342681
®1_fund_P_SYM-_rc@AC [A] 0.017593 6414500 -6.432094 1018478
®U_fund_SYM+_rc@AC [V] 3980124 3000573 9795517 3364557
U_fund_SYM-_rc@AC V] 0.914325 0938432 0.024107 .300651
ouU+V] 220819 211819 -17.99998 221.0029
au-M 0.585608 4949199 4363592 3.524025

Injected reactive current at 60ms

EHiAl [s] 1:03.603349 1:03.663766 0.060417
S U1_tRMS_rc@AC V] 2301933 109728 -59.21895 183.4905
BU2_tRMS_re@AC [V] 2206653 168.5470 6111836 185.0435
®U3_tRMS_rc@AC V] 2295245 172076 -57.44997 182.9979
11_tRMS_rc@AC [A] 3651183 2002841 1637722 1638893
12_tRMS_rc@AC [A] 37.66098 199.2675 1616085 1643898
®13_tRMS_rc@AC [A] 3661861 204.2403 1676217 1706408
®P_t_rc@AC W] 2540148 924.3159 2M4TLAT 11040.02
®Q_t_rc@AC [var] 1711359 1029696 1046811 8607825
©1_fund_Q_SYM+_rc@AC [A] 0730452 201,039 2017700 158.6182
®1_fund_Q_SYM-_rc@AC [A] -0.296795 1562538 1858832 8908184
@1_fund_P_SYM+_rc@AC [A] 3684746 1795878 3505158 1714855
fund_P_SYM-_rc@AC [A] 0.017593 -0.947383 -0.96497T 7.459461
S U_fund_SYM+_rc@AC V] 3080124 2953439 1026675 3181259
U_fund_SYM-_rc@AC V] 0914325 1345715 1032390 6734417
ou+V] 2208196 1718318 -ST.887T2 1984873
suU-v 0.585608 0953219 0.367611 2.650785
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B AR HAE

B8 5] 106405133 106517820 0.112687
®U1_tRMS_rc@AC [V] 1735025 2315968 58.04430 2258505
BU2_tRMS_rc@AC [V] 1725693 2318666 5929733 2257368
®U3_tRMS_rc@AC V] 172.2600 2300721 57.81206 2250577
RMS_rc@AC [A] 1964868 3611341 -160.3734 6437259
RMS_rc@AC [A] 196.3345 36.37580 -159.9587 67.05124
RMS_re@AC [A] 1987826 38.20839 -160.5732 7276208
BP_t_rc@AC W] 215759 2539496 23040.20 1754173
®Q_t_rc@AC [var] 1021876 3128717 -105316.3 38627.14
®1_fund_Q_SYM+_rc@AC [A] 197.0269 -1.338057 -198.4250 5417260
nd_Q_SYM-_rc@AC [A] 0288014 -0.077450 -0.346964 8517508
®1_fund_P_SYM+_rc@AC [A] 2530117 36.62217 3209205 2521247
®1_fund_P_SYM-_rc@AC [A] -0.148428 -0.935880 078752 3794973
®U_fund_SYM+_rc@AC [V] 290.1938 4003807 1011869 3202903
U_fund_SYM-_rc@AC [V] 1307009 1441572 0.134563 4694472
oU+[V] 1724456 232134 5a.76783 247312
au-M 0.596424 1109434 0.513009 2127347

.
:

L]
.
. :
1:06.250
A B Hi= HHE
B8] [s) 1:06.404002 1:06.426953 0.022952
@ U1_tRMS_rc@AC [V] 172.9002 227.3400 54.43085 203.3553
@ U2_tRMS_rc@AC [V] 172.3427 227.0856 54.74289 2005118
@ U2_tRMS_rc@AC [V] 172.1309 227.1819 55.05106 206.3022
11_tRMS_rc@AC [A] 196.4945 9.064720 -187.4297 1347719
12_tRMS_rc@AC [A] 196.1127 8.553712 -187.5590 140.6543
@13_tRM5_rc@AC [A] 198.1232 '9.208905 -188.9143 152.8407
@P_t_rc@AC [W] 2424.100 1075.161 -1348.347 1770.753
®Q_t_rc@AC [var] 101846.8 5999.721 -05847.08 8184371
@1_fund_Q_SYM+_rc@AC [A] 196.7352 3.302208 -193.4330 1245091
®1_fund_Q_SYM-_rc@AC [A] 0.606283 3.536293 2930010 13.46554
@1_fund_P_SYM+_rc@AC [A] 4661448 1577587 -3.083861 2.622150
@ 1_fund_P_SYM-_rc@AC [A] 0210102 -3.131517 -3.341620 7.677985
@ U_fund_SYM+_rc@AC [V] 2086847 303.5210 94.83630 3504436
U_fund_SYM-_rc@AC [V] 0.810787 0.622764 -0.188022 9.603242
U+ 172.4456 189.3603 16.91472 181.1005
SU-M 0.596424 4.576521 3.980096 3.263454
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD5.1

Before fault

=)

]

..l

L
[m] A B HFE HHE
B8 [s] 0:50.72766 1:00.73209 0:10.00443
@ U1_tRMS_rc@AC [V] 2304663 2304475 -0.018738 230.4508
@ U2_tRMS_rc@AC [V] 2208299 2298077 -0.022232 229.8157
@ U2_tRMS_rc@AC [V] 2207629 2297533 -9.67de-3 229.7630
11_tRM5_rc@AC [A] 1785701 179.7417 0.771561 179.2692
12_tRMS_rc@AC [A] 1806872 1805494 -0.138474. 180.8495
®13_tRMS_rc@AC [A] 1833136 182.7850 -0.528610 1833148
@P_t_rc@AC [W] 1248718 1248914 19.64063 124374.0
®Q_t_rc@AC [var] 2286.657 2041512 -245.1454 2210.832
®1_fund_Q_SYM+_rc@AC [A] 0353834 0.350154 368003 0.477311
®1_fund_Q_SYM-_rc@AC [A] 0431451 0.428497 29543 0.442297
®1_fund_P_SYM+_rc@AC [A] 1809612 181.0002 0.038971 1811166
@ I_fund_P_SYM-_rc@AC [A] -1.085697 -0.383668 0.702029 0.913499
@ U_fund_SYM+_rc@AC [V] 398.3999 398.3699 -0.029968 398.3828
U_fund_SYM-_rc@AC [V] 1.042839 1.277346 0.234506 1.047064
U] 230.0209 230.0045 -0.016332 2300132
eU-M 0.623138 0.598291 -0.024847 0.504451
.
.
L}

O

L
B8 [s] 1:00.73066 2:00.85217 1:00.12151
@ U1_tRMS_rc@AC [V] 230.4479 207.4104 -23.03748 207.4299
@ U2_tRMS_rc@AC [V] 229.8043 206.7460 -23.05827 2067874
@ U2_tRMS_rc@AC [V] 2297554 2067416 -23.01381 206.7266
I11_tRMS_rc@AC [A] 179.7457 180.9005 1025383 100.2848
12_tRMS_rc@AC [A] 180.6240 101.6064 1098239 1015621
@ 13_tRMS_rc@AC [A] 182.7810 194.7366 11.94559 194.2745
@ P_t_rc@AC [W] 124310.7 119263.8 -5646.930 119223.7
®Q_t rc@AC [var] 2042.665 2078.906 36.24084 2237.702
@ 1_fund_Q_SYM+_rc@AC [A] 0.349081 0.378480 0.029399 0.658897
®1_fund_Q_SYM-_rc@AC [A] 0.343812 0.527532 0.183720 0.568250
@1_fund_P_SYM+_rc@AC [A] 181.0278 192.0865 11.05873 192.0079
@ |_fund_P_SYM-_rc@AC [A] -0.425027 -1.193743 -0.768T15 0.91859T7
@ U_fund_SYM+_rc@AC [V] 3983695 3584686 -39.90091 358.4956
U_fund_SYM-_rc@AC [V] 1200010 0.786157 -0.423753 1.012552
SU+V] 230.0045 206.9517 -23.05284 2069957
au-V 0.598291 0.572497 -0.025793 0.583521
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
.
.
.
B
.
.
:
:
:
H
.
.
2.00.00 20025 20050 20075 [~] (2] 20100 20125 [ ]
A B HkR A
A8 [s) 2:00.85315 2:00.91640 0.06325
@ U1_tRMS_rc@AC [V] 2084131 2312674 2285431 2272546
@ U2_tRMS_rc@AC [V] 207.0901 2312321 24.14198 226.3738
@ U3_tRMS_rc@AC [V] 206.9917 2299797 22.98801 226.7613
11_tRMS_rc@AC [A] 188.6272 177.9784 -10.64877 189.0801
12_tRMS_rc@AC [A] 191.3036 182.5206 -8.780960 190.6279
@13_tRMS_rc@AC [A] 194.4795 182.4583 -12.02115 192.5001
W P_t_rc@AC [W] 119077.8 125269.9 6192.055 129658.1
®Q_t_rc@AC [var] 5056.010 -3T97.576 -8853.586 9158.276
@ 1_fund_Q_SYM+_rc@AC [A] 0121144 -2.171856 -2.293000 2578450
@ 1_fund_Q_SYM-_rc@AC [A] 0316383 -1.143817 -1.460200 1.708664
@1_fund_P_SYM+_rc@AC [A] 101.3881 180.0020 -1048518 190.5379
@ 1_fund_P_SYM-_rc@AC [A] -1.870549 -0.986295 0.884254 1.785950
@ U_fund_SYM+_rc@AC [V] 359.3471 399.7969 40.44974 392.7101
U_fund_SYM-_rc@AC [V] 1.705049 1.397693 -0.307356 2.607185
U+ 206.9517 230.1573 23.20559 217.8801
SU-NV] 0.572497 0.685497 0.112999 1.095885
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD5.2

Before fault

=)

]

..l

L
[m] A B HFE HHE
B8 [s] 0:53.5065 1:03.5387 0:10.0322
@ U1_tRMS_rc@AC [V] 2302581 2302159 -0.042175 230.2206
@ U2_tRMS_rc@AC [V] 2207719 2297662 57073 2297198
@ U2_tRMS_rc@AC [V] 2206457 2295566 -0.089066 2295705
11_tRM5_rc@AC [A] 36,88079 36.80513 -0.075668 36.49168
12_tRMS_rc@AC [A] 3687512 36.66589 -0.209232 3670708
®13_tRMS_rc@AC [A] 38.35669 36.27586 -2.080837 37.36181
@P_t_rc@AC [W] 25713.60 25164.18 -549.4108 25348.95
®Q_t_rc@AC [var] -1754.865 -1751.552 3312378 1752.366
®1_fund_Q_SYM+_rc@AC [A] -0.642335 -0.983481 -0.341146 0711205
®1_fund_Q_SYM-_rc@AC [A] 0297104 -0.121579 -0.418683 0.241009
®1_fund_P_SYM+_rc@AC [A] 37.28402 3643210 -0.791920 36.76392
®1_fund_P_SYM-_rc@AC [A] -0.371250 0.238434 0.609684 0.200690
@ U_fund_SYM+_rc@AC [V] 3981812 398.1017 -0.079428 398.0861
U_fund_SYM-_rc@AC [V] 0.983138 1131512 0.148374 0.990379
U] 229.8587 229.8610 22443 2298419
eU-M 0.588063 0.558822 -0.029241 0.571703
.
.
L}

O

L

A B dR HRE

B8 [s] 1:03.5379 2:03.6588 1:00.1200
@ U1_tRMS_rc@AC [V] 2302159 207.1664 -23.04347 207.1893
@ U2_tRMS_rc@AC [V] 229.7662 206.6545 -23.11171 2066867
@ U2_tRMS_rc@AC [V] 2295566 206.3785 -23.17816 2065349
I11_tRMS_rc@AC [A] 36.80513 40.61585 3810722 40.62269
12_tRMS_rc@AC [A] 36.66580 4043024 3765053 40.62054
@ 13_tRMS_rc@AC [A] 3627586 39.95590 3.680042 4130418
@ P_t_rc@AC [W] 25164.18 24965.20 -198.9844 25287.18
®Q_t rc@AC [var] -1751.552 -1585.784 165.7688 1692.632
@ 1_fund_Q_SYM+_rc@AC [A] -0.983481 -1.003149 -0.019668 0577143
®1_fund_Q_SYM-_rc@AC [A] -0.121579 -0.047935 0.073644 0.281885
@1_fund_P_SYM+_rc@AC [A] 36.49210 40.25323 3761127 40.75879
@ |_fund_P_SYM-_rc@AC [A] 0.233434 0.282867 0.044433 0.315230
@ U_fund_SYM+_rc@AC [V] 3981017 358.0684 4003333 358.1909
U_fund_SYM-_rc@AC [V] 1131512 0.879120 -0.252302 0.053893
SU+V] 229.8610 206.8621 -22.99893 206.8226
au-V 0.558822 0.554008 -4.814e-3 0.550139
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
.
.
.
B
.
.
:
:
:
H
.
.
703 600 22700 203800 203800 204000 2:04 100 [ ]
A B HkR A
A8 [s) 2:03.6585 2037275 0.0691

@ U1_tRMS_rc@AC [V] 207.1664 2309814 23.81496 226.9827

@ U2_tRMS_rc@AC [V] 206.6545 231.0157 2436121 226.3367

@ U3_tRMS_rc@AC [V] 206.3785 2297202 2334178 2264416

11_tRMS_rc@AC [A] 40.61585 37.01892 -3.596931 41.65183

12_tRMS_rc@AC [A] 40.43004 3641127 -4.019665 41.43683

@13_tRMS_rc@AC [A] 39.95500 37.98598 -1.969921 41.84756

W P_t_rc@AC [W] 24965.20 25564.50 599.3027 27806.11

®Q_t_rc@AC [var] -1585.784 -2519.996 -934.2120 5852.032

@ 1_fund_Q_SYM+_rc@AC [A] -1.003149 -2.034055 -1.030207 2.363832

@ 1_fund_Q_SYM-_rc@AC [A] -0.047935 0.505879 0.553814 1.205992

@1_fund_P_SYM+_rc@AC [A] 4025323 3696014 -3.203001 40.78060

@ 1_fund_P_SYM-_rc@AC [A] 0.282867 -0.153039 -0.435906 1260791

@ U_fund_SYM+_rc@AC [V] 358.0684 399.3599 41.29156 392.3664

U_fund_SYM-_rc@AC [V] 0.879120 1.352983 0.473862 2.355963

U+ 206.8621 230.8262 23.96411 219.1319

SU-NV] 0.554008 0.788625 0.234687 1.071517
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD6.1

Before fault

r

Ly

.
a0 0 v . (=] n ) > |

A B =15 HHIE

B8 5] 0:51.898896 101910211 0:10.011315
B U1_tRMS_rc@AC V] 2305198 2304751 -0.044708 2305102
BU2_tRMS_re@AC [V] 2207827 2207680 -0.014684 2207498
®U3_tRMS_rc@AC [V] 2255910 2295703 -0.020721 2296031
11_tRMS_rc@AC [A] 1704122 170.75%9 0341604 179.6079
12_tRMS_rc@AC [A] 1811598 1810261 -0.128662 1811798
1843799 183.5315 -0.548358 183.8319
_t_rc@AC W] 1252946 1251335 -161.1406 1252148
Q_t_rc@AC [var] 2326040 2381365 5492432 2310475
fund_Q_SYM+_rc@AC [A] 0998544 0348612 -0.649933 0553168
nd_Q_SYM-_rc@AC [A] 0470079 0416557 -0.053512 0561098
nd_P_SYM+_rc@AC [A] 1816184 1814059 0212418 1815090
®1_fund_P_SYM-_rc@AC [A] -1.204567 -0.848558 0.356009 1045436
B U_fund_SYM+_rc@AC V] 3983044 3082574 -0.046036 3082891
U_fund_SYM-_rc@AC [V] 1137184 1100175 -0.037009 1119204
ouU+[V] 2209659 2209303 -0.026581 229.9501
sU-v] 0.654066 0.737051 0.082985 0646010

Duration fault time

A B HR HRE

B8l 5] 1:01.907990 102.270221 0.362231
B U1_tRMS_rc@AC [V] 2305147 10.128% -220.3857 4425115
®U2_tRMS_re@AC [V] 2207753 198.9863 -30.78896 199.9108
®U3_tRMS_rc@AC [V] 22,5664 199.3753 -30.15115 2005355
170.6991 198.9920 1930081 105.8863
1814019 95.90567 -85.49622 101.9073
183.5063 1051017 -78.40062 1083925
®P_t_rc@AC W] 1252089 2604.520 1226044 20493.39
®Q_t_rc@AC [var] 2393.997 a1973.52 3957952 42968.75
®1_fund_Q_SYM+_rc@AC [A] 0521852 e8.06721 08.44536 9655535
0255247 -100.5145 -100.7657 9534518
®1_fund_P_SYM+_rc@AC [A] 181.5039 a2.050822 175941 3137085
®1_fund_P_SYM-_rc@AC [A] -0.797972 2467233 3265205 4543911
®U_fund_SYM+_rc@AC V] 3082823 2085774 -159.7049 2168833
U_fund_SYM-_rc@AC [V] 1126073 189.5377 1884116 1853132
ou+V] 2299393 1205359 -109.4034 1353745
oU-v 0.737051 109.5919 108.8549 102:9246
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Injected reactive current at 30ms

BiE [s)
®U1_tRMS_rc@AC [V]
BU2_tRMS_rc@AC [V]
®U3_tRMS_rc@AC V]
RMS_rc@AC [A]
RMS_rc@AC [A]
tRMS_re@AC [A]
BP_t_rc@AC W]
®Q_t_rc@AC [var]
®1_fund_Q_SYM+_rc@AC [A]
nd_Q_SYM-_rc@AC [A]
®1_fund_P_SYM+_rc@AC [A]
®1_fund_P_SYM-_rc@AC [A]
®U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]
U+
su-m

A B AR HAE
1:01.507990 1:01.938931 0.030341,
2305147 1062768 -219.8870 1454327
2207753 193.6825 -36.00273 2142950
2295664 2009363 -28.63010 2063385
179.6991 177,263 2435986 1694904
181.4019 117.3827 -s4.01918 146.0558
183.5063 106.4238 -77.08246 1360335
1252085 -1086.119 -126295.0 68423.65
2393.007 509047 43596.47 s0822.77
0521852 1125497 1120279 5771110
0255247 -62.86024 -63.11949 3401702
1815039 -8.978258 -190.4822 1043547
-0.7979T2 7.074426 7.872398 1060116
308.2823 206.1650 192,173 289.0353
1126073 1883156 187.18% 1334913
2209393 2145005 -15.42080 2223583
0737051 1621588 1547883 1147820

Injected reactive current at 60ms

[m]

BiE [s)

®U1_tRMS_rc@AC V]

®U2_tRMS_re@AC [V]

®U3_tRMS_rc@AC [V]
11_tRMS_rc@AC [A]
12_tRMS_rc@AC [A]

®13_tRMS_re@AC [A]

W P_t_rc@AC W]

®Q_t_rc@AC [var]

®1_fund Q SYM+_rc@AC [A]

®1_fund_Q_SYM-_rc@AC [A]

@1 _fund P_SYM+_rc@AC [A]

®1_fund_P_SYM-_rc@AC [A]

®U_fund_SYM+_re@AC [V]
U_fund_SYM-_rc@AC [V]

U+ V]

su-m

1:01,907990 1:01,968255 0.060266
2305147 9.987732 2205270 105.5783
2207753 196.7070 -33.08822 205.8522
2295664 2026205 -26.94538 2049035
170.6991 2020358 2233675 179.8147
1814019 104.2630 -T7.13885 127.2954.
183.5063 100.4369 7408037 1227533
1252089 2616032 1225929 49622.96
2393.987 44624.69 4223069 47465.26
0521852 97.87431 9735245 8409534
0.255247 -106.4439 -106.6991 6369243
1815039 0.623419 -180.8805 7565698
-0.797972 7277185 8075117 9207573
3082803 2000109 1892715 2501430
1.126073 190.1160 188.9899 162.8979
2209303 120.7082 1092311 180.7508
0.737051 109.7893 109.0522 7353635
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

Recover time — Active power

BiE [s)
®U1_tRMS_rc@AC [V]
BU2_tRMS_rc@AC [V]
®U3_tRMS_rc@AC V]
RMS_rc@AC [A]
RMS_rc@AC [A]
tRMS_re@AC [A]
BP_t_rc@AC W]
®Q_t_rc@AC [var]
®1_fund_Q_SYM+_rc@AC [A]
nd_Q_SYM-_rc@AC [A]
®1_fund_P_SYM+_rc@AC [A]
®1_fund_P_SYM-_rc@AC [A]
®U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]
U+
su-m

B
1:02.405918

2317811

.
:

L
102200 Y & T 102400 [>]

A B Hk&E HAE

B8 [s] 1:02.271942 1:02.300042 0.028101
@ U1_tRMS_rc@AC [V] 9125432 2268036 1355493 1912029
@ U2_tRMS_rc@AC [V] 200.6712 2321798 3150864 216.8202
B U2_tRMS_rc@AC [V] 2083117 2263379 18.02618 224.0352
11_tRM5_rc@AC [A] 1986470 13.75823 -184.8887 130.1074
12_tRMS_rc@AC [A] 96,81979 8697648 -88.12214 6567635
®13_tRMS_rc@AC [A] 1051018 5377687 -99.72412 70,8731
@P_t_rc@AC [W] 2393.929 185.6685 2208261 4251789
®Q_t_rc@AC [var] 53402.05 6354296 -53047.76 49383.97
®1_fund_Q_SYM+_rc@AC [A] 9829912 2799828 -95.99929 6118530
®1_fund_Q_SYM-_rc@AC [A] -93.82041 0.749673 9957908 5666655
®1_fund_P_SYM+_rc@AC [A] 4359058 0212993 -4.146066 4946434
®1_fund_P_SYM-_rc@AC [A] 1096328 1.855848 -9.107427 20.36849
8 U_fund_SYM+_rc@AC [V] 2383301 395.657T 1573276 3446652
U_fund_SYM-_rc@AC [V] 1596235 2664953 -156.9585 82.19017
eU+ V] 1205359 2163233 9578742 1628114
eU-M 1095919 14.02633 -95.56557 8419867
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD6.2

Before fault

-

Y DRSNS EYAST )

.
.
B8 5] 0:51.910672 1:01.911508 0:10.000837
®U1_tRMS_rc@AC [V] 2302183 2302404 0022110 2302650
®U2_RMS_re@AC [V] 2206525 2206250 -0.027573 2206376
BU3_tRMS_rc@AC [V] 2293062 2293429 0036713 2293420
11_tRMS_rc@AC [A] 3678401 3662703 -0.156975 3847473
12_tRMS_rc@AC [A] 3609174 3650266 0410919 3560769
®13_tRMS_re@AC [A] 3738226 3721635 -0.165909 sr.32m20
B P_t_rc@AC W] 25270.67 2528170 2103516 2531126
®Q_t_rc@AC [var] 1716562 -1721:998 -5.455688 1656463
fund_Q_SYM+_rc@AC [A] -0.669976 -0.751325 -0.081349 0650184
fund_Q_SYM-_rc@AC [A] 0268754 0112305 -0.156049 0210385
fund_P_SYM+_rc@AC [A] 3666876 3669641 0027645 3672354
fund_P_SYM-_rc@AC [A] -0.035306 0.013612 0.043918 0234012
®U_fund_SYM+_rc@AC V] 307.8037 sore17 0018036 397.9325
U_fund_SYM-_rc@AC V] 1075999 1109271 0.033272 1098835
ouU+[V] 2207221 2297360 0.013037 207531
sU-v] 0615401 0.670091 0.054550 0634063
.
.
e
.
.
L2
s
:
L
.
.
.
.

A B HR HRE

B8l 5] 1:01.913791 102.273043 0.359252
B U1_tRMS_rc@AC [V] 230.2706 1026057 -220.0011 4157024
®U2_tRMS_re@AC [V] 2206946 199.0183 -30.62630 199.8400
®U3_tRMS_rc@AC [V] 2253478 199.3313 -30.01654 200.6000
11_tRMS_rc@AC [A] 3661058 200.1136 163.5030 194,608
12_tRMS_rc@AC [A] 36.62822 9551905 58.69083 9575401
®13_tRMS_rc@AC [A] 37.21418 1055358 6832158 104.8505
®P_t_rc@AC W] 2531949 2maes 250207 4348278
®Q_t_rc@AC [var] -1704.597 52009.99 4371459 4259331
®1_fund_Q_SYM+_rc@AC [A] -0.684205 07501 1006601 9762156
_fund_Q_SYM-_rc@AC [A] 0.04335 -100.2563 -100.3057 9575117
|_fund_P_SYM+_rc@AC [A] 3673334 5164205 3156004 006222
|_fund_P_SYM-_rc@AC [A] 53373 2.755567 2750230 4820262
®U_fund_SYM+_rc@AC V] so7.0032 2088812 -159.2620 216.0401
U_fund_SYM-_rc@AC [V] 1.140500 189.4169 188.2764 1857814
ou+V] 2297360 1204660 -109.2700 1367095
oU-v 0.670091 109.3907 108.7206 102.3746
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

A B AR HAE

B8 5] 101513791 101.343956 0.030164
®U1_tRMS_rc@AC [V] 2302706 12.39088 -217.9298 135.6806
BU2_tRMS_rc@AC [V] 220,646 1948956 -34.74907 2135627
®U3_tRMS_rc@AC V] 22,3478 203.2689 -26.07892 2062919
RMS_rc@AC [A] 36.61058 1824067 145.7961 133.8846
RMS_rc@AC [A] 36.62822 116.0824 T9.45415 8868055
RMS_re@AC [A] 3721018 1145212 77.30706 89.80048
BP_t_rc@AC W] 2531949 9316750 2438182 13177.88
®Q_t_rc@AC [var] -1704.597 814459 49842.19 4s362.70
®1_fund_Q_SYM+_rc@AC [A] -0.684205 1169533 1176375 6315032
nd_Q_SYM-_rc@AC [A] 0.049335 -62.01864 -62.96799 3882801
®1_fund_P_SYM+_rc@AC [A] 3673394 -5.295741 -42.02968 2516793
®1_fund_P_SYM-_rc@AC [A] 5.337e-3 8179877 8174541 1125353
®U_fund_SYM+_rc@AC [V] so7.9432 208.2259 -180.7173 2807820
U_fund_SYM-_rc@AC [V] 1.140500 189.6001 188.4596 1410726
oU+[V] 20,7360 143.9008 -85.82623 2023743
au-M 0.670091 85.76526 85.00517 4978021

Injected reactive current at 60ms

A B =15 HHIE

B8 5] 1:01.913791 1101.974206 0.060415
B U1_tRMS_rc@AC V] 2302706 1014152 2201291 9779080
BU2_tRMS_re@AC [V] 220606 105.9723 -33.66531 2052792
®U3_tRMS_rc@AC [V] 2253478 202.4031 -26.94469 205.1831
11_tRMS_rc@AC [A] 3661058 201185 160.5379 16,1595
12_tRMS_rc@AC [A] 36.62822 1043854 67.75620 9599314
®13_tRMS_re@AC [A] 37.21418 1103711 73.15689 0892108
BP_t_rc@AC W] 25319.49 2918.850 -22400.64 9757259
®Q_t_rc@AC [var] -1704.597 24741.08 46446.07 4482515
®1_fund Q SYM+_rc@AC [A] -0.684205 99.55122 1002354 8686619
®1_fund_Q_SYM-_rc@AC [A] 0.049305 -104.1780 -104.2273 6758360
@1 _fund P_SYM+_rc@AC [A] 3673394 1255348 -35.47860 1842705
®1_fund_P_SYM-_rc@AC [A] 5.337e-3 7.494963 T.489626 9.433606
B U_fund_SYM+_rc@AC V] 07.0032 2087084 -180.2348 28,8280
U_fund_SYM-_rc@AC [V] 1.140500 189305 188.1%40 1667732
ouU+[V] 2207360 1208718 -108.8642 1853889
sU-v] 0.670091 109.3559 109.2858 6986506
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B AR HAE

B8 5] 102.273736 102.389753 0.116017
®U1_tRMS_rc@AC [V] 1026857 289261 2196565 2180539
BU2_tRMS_rc@AC [V] 199.0183 234109 35.08626 2303229
®U3_tRMS_rc@AC V] 1993313 2282070 2891609 2255617
RMS_rc@AC [A] 2001136 37.69880 -162.4148 7549436
RMS_rc@AC [A] 95.51905 36.72287 -58.79618 4252330
RMS_re@AC [A] 105.5358 38.34017 -66.50558 4573821
BP_t_rc@AC W] 7m.424 259,99 217257 1593101
®Q_t_rc@AC [var] 42009.99 -3251.681 -25261.67 2809019
®1_fund_Q_SYM+_rc@AC [A] 0.97591 -0.597993 -100.8739 M58
nd_Q_SYM-_rc@AC [A] -100.2563 0258622 1000017 32.16956
®1_fund_P_SYM+_rc@AC [A] 5164905 3749128 3232638 2287787
®1_fund_P_SYM-_rc@AC [A] 2755567 0533506 3289113 1002569
®U_fund_SYM+_rc@AC [V] 208.6812 399.6838 1910026 383.3410
U_fund_SYM-_rc@AC [V] 189.4169 3192971 -186.2239 4917641
oU+[V] 1204660 231314 110.8454 2018010
au-M 109.3907 2297391 -107.0333 5748815

.
:

L]
B8 [s] 1:02.273404 1:02.302402 0.028998
@ U1_tRMS_rc@AC [V] 1026957 2273971 217.1275 181.3160
@ U2_tRMS_rc@AC [V] 199.0183 231.8385 28217 2148357
@ U2_tRMS_rc@AC [V] 199.3313 2264085 27.07823 2220175
11_tRMS_rc@AC [A] 200.1136 12.87210 -187.2415 141.3829
12_tRMS_rc@AC [A] 95.51905 11.52028 -83.99877 69.99424
@13_tRM5_rc@AC [A] 105.5358 8.080202 -97.45556 76.22267
@P_t_rc@AC [W] 2777424 507.5772 -2268.846 5081.367
®Q_t_rc@AC [var] 42009.99 7410.005 -34500.98 50415.88
@1_fund_Q_SYM+_rc@AC [A] ©99.97501 3.310064 -06.66495 67.53332
®1_fund_Q_SYM-_rc@AC [A] -100.2563 0.363039 100.6194 63.48399
@1_fund_P_SYM+_rc@AC [A] 5.164905 0.686835 -4,475070 6.108755
@ 1_fund_P_SYM-_rc@AC [A] 2.755567 2.540056 -0.215511 10.69204
@ U_fund_SYM+_rc@AC [V] 2086812 305.8413 187.1601 332.8840
U_fund_SYM-_rc@AC [V] 189.4169 1.353222 -188.0637 96.79139
U+ 120.4660 2044631 83.99706 155.6397
SU-M 109.3907 26.00803 -83.38270 87.75865
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Before fault
.
.
.
.
L
L
L]
L
A B =15 HAlE
BiEl [s] 1:10.76554 1:20.76766 0:10.00213
@ U1_tRMS_rc@AC [V] 2304936 2304585 -0.035095 2304854
@ U2_tRMS_rc@AC [V] 2295083 2298951 -3.220e-3 2208792
@ U3_tRMS_rc@AC [V] 2297905 2297739 -D.016556 2207787
11_tRMS_rc@AC [A] 179.5987 179.8369 0238235 179.7393
12_tRMS_rc@AC [A] 182.6935 181.3058 -1.387650 1611859
@ 12_tRMS_rc@AC [A] 183.7288 184.1183 0.368496 183.7774
@ P_t_rc@AC [W] 125583.2 125407.1 -186.0859 125282.2
®Q_t_rc@AC [var] 2414.339 2491736 76.79736 2421426
®1_fund Q SYM+_rc@AC [A] 1.252537 0.180176 -1.072361 0.606964
@ 1_fund_Q_SYM-_rc@AC [A] -0.528535 0.503590 1032125 0.504397
®1_fund_P_SYM+_rc@AC [A] 181.9735 1817181 -0.255386 1815333
@ 1_fund_P_SYM-_rc@AC [A] -1.087197 -0.878342 0.208854 1007217
8 U_fund_SYM+_rc@AC [V] 3954714 3984378 -0.033600 395.4485
U_fund_SYM-_rc@AC [V] 1.015306 0.726736 -0.288571 1030122
sU+[V] 2300522 230.0042 -8.008e-3 230.0511
euU-M 0585692 0.776866 0191174 0584501
Duration fault time
.
.
e
B
.
L}
:
:
:
.
L
L]
L]
[(m] A B AR HAiE
Bdid [ 1:20.766300 1:21.817300 1.051000
B U1_tRMS_rc@AC [V] 230.5036 57.56035 -172.9232 62.58768
B U2_tRMS_rc@AC [V] 229.8988 202.2505 -27.64833 2010380
®U3_tRMS_rc@AC [V] 220.7760 202.8220 -26.95395 202.1376
11_tRMS_rc@AC [A] 179.4139 197.9086 18.49469 196.7744
12_tRMS_rc@AC [A] 1611438 97.57243 -83.27135 98.62788
®13_tRMS_rc@AC [A] 184.1152 104.2501 -79.86011 104.7168
®P_t_rc@AC [W] 1252815 2268822 -1230126 1181991
®Q_t_rc@AC [var] 2501.701 52287.23 49785.53 51750.20
®1_fund_Q_SYM+_rc@AC [A] 0.213830 99.15376 98.93993 97.98730
®1_fund_Q_SYM-_rc@AC [A] 0.813338 -99.72782 -100.5412 98.37647
®1_fund_P_SYM+_rc@AC [A] 181.5232 4.293937 -177.2203 17.50386
®1_fund_P_SYM-_rc@AC [A] -0.913922 1505715 2.419637 2.920508
®U_fund_SYM+_rc@AC [V] 398.4669 2500876 -148.3792 2512458
U_fund_SYM-_rc@AC [V] 0.844397 150.3309 149.4865 1479809
ou+V] 230.0442 144.1002 -85.94399 147.7215
su-[v] 0.776866 86.34309 85.56623 84.32842
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

..

L.]eL.]e .

[}

.
.
.
20.600 =] 500 900 000
[m] A B 1) aRE
Edig] [s] 1:20.767300 1:20.797300 0.030000
@ U1_tRMS_rc@AC [V] 230.4585 5734426 -173.1142 143.9949
8 U2_tRMS_rc@AC [V] 2298951 195.0415 -34.85359 2126391
@ U3_tRMS_rc@AC [V] 227739 2012639 -28.50406 206.7884
11_tRMS_rc@AC [A] 179.8369 2058774 26.04053 169.0922
12_tRMS_rc@AC [A] 181.3058 115.0427 -66.26308 1359352
®13_tRMS_rc@AC [A] 184.1183 1085930 -75.51931 1265884
®P_t_rc@AC W] 125407.1 -800.9205 -126208.0 63685.60
®Q_t_rc@AC [var] 2491.736 56095.97 53604.23 48745.54
®1_fund_Q_SYM+_rc@AC [A] 0.180176 100.6212 1004410 5462690
®1_fund_Q_SYM-_rc@AC [A] 0503590 -108.0192 -108.5228 5501545
®1_fund_P_SYM+_rc@AC [A] 1617181 -5.369673 -187.5878 93627758
®1_fund_P_SYM-_rc@AC [A] -0.878342 6459157 733749 1105305
®U_fund_SYM+_rc@AC [V] 398.4378 2056265 -152.8113 3024387
U_fund_SYM-_rc@AC [V] 0726736 146.5002 1458634 1088234
euU+V] 230.0442 213,0488 -16.99545 2217084
oU-M 0.776866 17.15267 16.37581 12.14120
.
.
e
.
.

.
.
.
[m]
Bdid [ 1:20.767300 1:20.827300 0.060000
BU1_tRMS_rc@AC V] 230.4585 5882187 -171.6371 110.4659
B U2_tRMS_rc@AC [V] 2298051 193.4728 -36.42229 2039273
BU3_tRMS_rc@AC [V] 2207738 204.1076 -25.66638 2048516
11_tRMS_rc@AC [A] 179.8369 1988499 19.01305 185.1201
12_tRMS_rc@AC [A] 181.3058 9758438 -83.72083 120.8438
®12_tRMS_rc@AC [A] 184.1183 107.2259 -76.69237 117.3502
®P_t_rc@AC W] 125407.1 3275300 -122131.8 4545140
®Q_t_rc@AC [var] 2491.736 52359.94 49868.20 5101557
®1_fund_Q_SYM+_rc@AC [A] 0.180176 101.3614 101.1812 81.24528
@ 1_fund_Q_SYM-_rc@AC [A] 0503590 -98.85084 -99.35443 B0.66481
®1_fund_P_SYM+_rc@AC [A] 181.7181 2833517 -178.8836 66.85062
@ 1_fund_P_SYM-_rc@AC [A] -0.&T8342 8060828 8939171 8608919
®U_fund_SYM+_rc@AC [V] 398.4378 2472653 -151.1724 276.4229
U_fund_SYM-_rc@AC [V] 0.726736 145.3492 145.6225 128.7945
U+ V] 230.0442 142.3901 -BT.65412 1874774
suU-M 0.776866 8470251 83.92564 5838862
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 82 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15} HEiE

B8] [s] 12179111 1:21.97811 0.18700
B UL_tRMS_rc@AC [V] s7.71TT2 2316021 1739744 2073676
@ U2_tRMS_rc@AC [V] 2014456 2310789 2963332 2245186
B U32_tRMS_rc@AC V] 2018412 2311640 2932283 2253565
11_tRMS_rc@AC [A] 197.9759 179.3136 -18.66232 135.5339
12_tRMS_rc@AC [A] 9740031 1802751 8287476 1104283
®13_tRMS_rc@AC [A] 1042559 1846752 80.41930 113.0022
BP_t_rc@AC [W] 2254776 125820.3 123565.6 69376.94
®Q_t_rc@AC [var] 5204189 -4292.906 -56334.80 20129.24
®1_fund_Q_SYM+_rc@AC [A] 99.11651 -0.581684 -99.69819 4556470
®1_fund_Q_SYM-—_rc@AC [A] -99.84109 1.238881 1011800 4517204
®1_fund_P_SYM+_rc@AC [A] 4067351 1813027 1772354 99.80933
®1_fund_P_SYM-_rc@AC [A] 1788107 -0.846174 2634281 7326617
B U_fund_SYM+_rc@AC [V] 2495017 4006345 151.0428 373.1480
U_fund_SYM-_rc@AC [V] 149.5361 0.962648 -148.5734 64.27730
U+[V] 1440800 2316095 8752945 2046281
oU-M 86.33495 0.487105 -B5.84784 4857590

Recover time — Reactive power

.
.
.
B
.
.
:
:
:
:
L]
.
L]
B8 [s] 1:21.8168 1:21.8480 0.0312
@ U1_tRMS_rc@AC [V] 57.68425 226.9553 169.2711 182.7143
@ U2_tRMS_rc@AC [V] 2017211 231.0201 29.29898 216.8712
@ U3_tRMS_rc@AC [V] 2025556 226.4424 23.88683 2218877
11_tRMS_rc@AC [A] 197.5429 15.32093 -182.2220 134.7268
12_tRMS_rc@AC [A] 97.61678 8.695770 -88.92101 67.17236
@12_tRMS_rc@AC [A] 104.0498 7.188588 -96.86120 73.46085
@ P_t_rc@AC [W] 2354480 1229.401 -1125.078 3971706
®Q_t_rc@AC [var] 52109.18 7006.829 -45102.35 48569.05
®1_fund_Q_SYM+_rc@AC [A] 9904002 3.794183 -95.24584 63.56206
.Lfnmi,!LS\fM—,m@M Al -99.54200 0.020468 99.63247 62.17664
@1_fund_P_SYM+_rc@AC [A] 4377734 1.744884 -2.632850 4.644053
@ |_fund_P_SYM-_rc@AC [A] 1636314 2.072776 0436462 17.11731
© U_fund_SYM+_rc@AC [V] 249.8493 395.1378 1452886 3445841
U_fund_SYM-_rc@AC [V] 1499339 2736577 -147.1973 78.21790
SU+V] 144.1002 103.8814 49.78116 162.6084
au-V 86.34309 36.65275 -49.69034 T73.34800
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD7.2

Before fault

B8 5] 05554789 1105.62880 0:10.08092

®U1_tRMS_rc@AC [V] 2302363 2301780 -0.058228 2302502

®U2_RMS_re@AC [V] 2208449 2207241 -0.130844 2207677

BU3_tRMS_rc@AC [V] 2296340 2295171 -0.056976 2295835
11_tRMS_rc@AC [A] 3620864 3681898 05610344 3835525
12_tRMS_rc@AC [A] 3669894 3681901 0.120071 3576620

®13_tRMS_re@AC [A] 3735284 3742240 0.089553 37.26057

t_rc@AC W] 25297.92 25468.54 170.6191 25314.88
_rc@AC [var] -1609.892 -1683.085 -73.19287 1735.462

_fund_Q_SYM+_rc@AC [A] -0.552628 -0.326619 0226009 0692008
_fund_Q_SYM-_rc@AC [A] -0.128456 0128616 0257072 0473270
_fund_P_SYM+_rc@AC [A] 366789 3694127 0262310 3670994
_fund_P_SYM-_rc@AC [A] -0.150697 -0.046962 0.103735 0288676
®U_fund_SYM+_re@AC [V] 3082044 398.0608 0143555 398.1385
U_fund_SYM-_rc@AC V] 0951141 0.86555% -0.085547 0985196
ouU+[V] 2200026 2208799 -0.022689 20872
sU-v] 0559308 0745264 0185456 0568606

Duration fault time

= w £ ® e (=]
A B HRE

FiHiAl (5] 1:05.62831 L06.6TT92 L4960
B U1_tRMS_rc@AC V] 2301780 57.52966 1726484 62.12741
®U2_tRMS_rc@AC [V] 2207241 202.4389 2727518 2011973
®U3_tRMS_rc@AC V] 295T1 202858 2672231 202.2800
11_tRMS_rc@AC [A] 3681808 1988108 1619958 196.0536
12_tRMS_rc@AC [A] 3681901 96.91074 60.09173 9579832
®12_tRMS_rc@AC [A] 3742240 104.8571 67.43474 1033708
_t_rc@AC (W] 2546854 2880.505 -22079.03 3320379
t_rc@AC [var] -1683.085 52267.77 53950.85 51489.71
®1_fund_Q_SYM+_rc@AC [A] -0.326619 2021796 90.54458 97.72053
®1_fund_Q_SYM-_rc@AC [A] 0.128616 -100.1246 -1002532 871575
@1_fund_P_SYM+_rc@AC [A] 3694127 2300272 3254100 588447
@1_fund_P_SYM-_rc@AC [A] -0.046962 2208382 2255344 2734334
U_fund_SYM+_rc@AC V] 3080608 2501725 1473883 2512600
U_fund_SYM-_rc@AC [V] 0.865594 150.3368 1495312 1482076
ou+] 2298799 142.0875 -85.79234 1a7.8251
ouU-v 0.745264 8632813 85.57986 841653
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

o T =
A B AfR HAE

Al [s] 1:05.62831 1:05.65834 0.03003
®UL_tRMS_rc@AC [V] 2301780 59.76106 -1704170 1423180
®U2_tRMS_rc@AC [V] 207141 1974663 -R.247TL 2137217
®U3_tRMS_rc@AC V] 2295111 203.4913 -26.08562 2078429
11_tRMS_rc@AC [A] 3681898 205.0075 168.1885 1307705
12_tRMS_rc@AC [A] 3661901 1090123 7219332 6953068
®12_tRMS_rc@AC [A] 37.42240 1122321 74.80075 72.05954
P_t_rc@AC W] 2546854, 1229.059 2423048 1291555
®Q_t_rc@AC [var] -1683.085 856602.65 5528573 38692.02
®1_fund_Q_SYM+_rc@AC [A] -0.326619 58.44347 9877609 53.31560
®1_fund_Q_SYM-_rc@AC [A] 0.128616 -108.6210 -108.7496 5750870
®1_fund_P_SYM+_rc@AC [A] 3694127 2405567 -39.34683 20.10524
®1_fund_P_SYM-_rc@AC [A] -0.046962 8705914 8752876 7713461
®U_fund_SYM+_rc@AC [V] 398.0608 2505228 -148.5380 3032481
U_fund_SYM-_rc@AC V] 0565594 1473108 1464452 1102882
ouU+V] 208799 2124088 1747108 213168
au-M 0.745264 18.15988 1741162 12.85187

Injected reactive current at 60ms

A B AfR HAE

Al [s] 1:05.62831 1:05.68920 0.06088
®UL_tRMS_rc@AC [V] 2301780 58.95811 -1712199 109.0102
®U2_tRMS_rc@AC [V] 207141 1946162 -35.09781 205.0809
®U3_tRMS_rc@AC V] 2295111 205.1950 24.38206 2061215
11_tRMS_rc@AC [A] 3681898 199.3825 1625635 1683782
12_tRMS_rc@AC [A] 3681901 9720152 60.38251 8637213
®12_tRMS_rc@AC [A] 3742240 1057169 68.29451 20,6411
B P_t_rc@AC W] 25468.54. 3109.256 -22359.28 9356.980
®Q_t_rc@AC [var] -1683.085 5227240 5305548 645410
®1_fund_Q_SYM+_rc@AC [A] 0326619 1006368 100.9634 79.56366
®1_fund_Q_SYM-_rc@AC [A] 0.128616 -99.34023 -09.46885 £2.36468
fund_P_SYM+_rc@AC [A] 3694127 271385 3427741 1462761
fund_P_SYM-_rc@AC [A] -0.046962 7.524613 7571576 6.408959
U_fund_SYM+_rc@AC V] 398.0608 2885274 1495334 2774166
U_fund_SYM-_rc@AC [V] 0865504 147.2601 1464035 1302019
ou+V] 2298799 13.859 -86.02650 187.8940
ou-v 0.725264. 8513138 84.38308 58.85602
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15 HAE

B[] 1:06.67668 1:06.50101 012433
B U1_tRMS_rc@AC [V] 57.72838 2300849 172.3665 2120180
®U2_tRMS_rc@AC V] 2014508 2097211 2823026 2261954
®U2_tRMS_rc@AC [V] 202.4142 2300791 27.66490 227.4160
_tRMS_rc@AC [A] 198.0955 3705194 -161.0435 7384076
_tRMS_rc@AC [A] 9651379 3769107 -58.82272 arsa13a
®13_tRMS_rc@AC [A] 1045074 3847935 -66.02802 45.53895
®P_t_rc@AC W] 2657.599 25620.46 2316686 1645247
®Q_t_rc@AC [var] 51968.25 392513 -55289.76 2524423
@ 1_fund_Q_SYM+_rc@AC [A] 98.97489 0632948 -98.60784 3317250
®1_fund_Q_SYM-_rc@AC [A] -99.79803 0.266948 100.0650 3235618
®1_fund_P_SVM+_rc@AC [A] 4614377 3742763 3261325 2374243
®1_fund_P_SYM-_rc@AC [A] 2377923 0315330 -2.693253 8660256
@ U_fund_SYM+_rc@AC V] 2407427 3953083 1485656 3880779
U_fund_SYM-_re@AC [V] 1497509 0638225 -149.1216 2082972
euU+V] 1440875 2301738 86.08631 207.0463
eu-v 8632813 0.354657 -85.97347 4.69530

.
:

L]
B8 [s] 1:06.67736 1:06.70713 0.02978
@ U1_tRMS_rc@AC [V] 57.56421 2268390 169.2748 182.7682
@ U2_tRMS_rc@AC [V] 202.0638 231.0508 28.08703 216.687T
@ U2_tRMS_rc@AC [V] 202.8063 2264769 2367067 2219870
11_tRMS_rc@AC [A] 198.6045 11.65303 -186.9515 135.8923
12_tRMS_rc@AC [A] 96.79231 8977223 -87.81508 66.63546
@13_tRM5_rc@AC [A] 104.7445 7.395590 -97.34886 T4.04671
@P_t_rc@AC [W] 2507930 1198.520 -1399.410 4684.050
®Q_t_rc@AC [var] 52168.92 6279.127 -45889.79 49028.49
@1_fund_Q_SYM+_rc@AC [A] 99.14646 3.884233 -95.26223 63.97094
®1_fund_Q_SYM-_rc@AC [A] -100.0145 0.698479 100.7130 62.67588
@1_fund_P_SYM+_rc@AC [A] 4544390 1703310 -2.841089 5455315
@ 1_fund_P_SYM-_rc@AC [A] 2.295604 2541046 0.246342 17.34476
® U_fund_SYM+_rc@AC [V] 250.0139 395.1096 1450958 3443770
U_fund_SYM-_rc@AC [V] 150.2384 2.769449 -147.4690 TT.7792T
U+ 144.0875 195.0308 50.94323 163.1619
SU-M 86.32813 35.38901 -50.93912 T2.98215
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD8.1

Before fault

B8 5] 106.235804 116240562 0:10.004758

B U1_tRMS_rc@AC V] 2304771 2304839 67603 2304976

BU2_tRMS_re@AC [V] 220.9047 220.8068 7.90823 2208846

®U3_tRMS_rc@AC [V] 2258749 25733 -0.140976 2297886
11_tRMS_rc@AC [A] 179.3908 1801796 0789001 179.7087

12_tRMS_rc@AC [A] 1811181 181.4283 0310136 1814060

1828792 1845752 1695007 1838757
_t_rc@AC W] 1250053 125620.0 61456719 1253554
Q_t_rc@AC [var] 2202730 2313749 111.0186 2275888
fund_Q_SYM+_rc@AC [A] 0614348 0.681523 Q.06TL75 0493409
nd_Q_SYM-_rc@AC [A] 0.162608 0913323 0750715 0.407450
ind_P_SYM+_rc@AC [A] 1811024 1820334 0:930923 1816329
-0.709708 -0.908072 -0.198364 0955462

2085138 3084314 -0.082367 3984600

U_fund_SYM-_rc@AC [V] 0.984453 0.997155 0.012702 1042467
ouU+[V] 230.0396 230.0951 550823 230.0608
sU-v] 0.573084 0.851914 0272829 0601440

Duration fault time

A B =1 HHIE

B8 5] 116.241894 118143204 101310
S U1_tRMS_rc@AC V] 230495 1157368 1147577 1164566
BU2_tRMS_re@AC [V] 220.9003 2058870 -24.02235 2059904
®U3_tRMS_rc@AC [V] 25735 205.9977 -23.73680 2065871
1801812 195.6985 1551730 1053247
1815355 57.28025 -84.24528 9816026
1845768 1011538 -83.42326 101.6389
1256504 1627.674 1240227 smaa112
2283553 6349664 61213.00 6332107
0.745088 90.72306 9897797 9944157
0.750261 26,7719 -o7.52045 9588030
. 182.0705 2721705 -179.3488 1299955
®1_fund_P_SYM-_rc@AC [A] -1.022634 128398 2306582 220693
®U_fund_SYM+_rc@AC V] 398.4451 207.7921 -100.6530 2984188
U_fund_SYM-_rc@AC [V] 0.935166 97.66775 9673258 9781890
oU+[V] 2300451 172.0581 -57.98702 1730249
au-M 0.851914 56.83617 55.98426 5614499
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

I

A B =15 HAE

A [s] 116241894 1:16.272419 0.030525
®U1_tRMS_rc@AC [V] 2304905 14.1531 1163414 166.1472
®U2_tRMS_rc@AC [V] 225.5093 2000198 -29.88956 2150474
®U2_tRMS_rc@AC [V] 2207385 205.7305 -24.00408 211257
tRMS_rc@AC [A] 180.1812 2045199 2233871 1627551
tRMS_rc@AC [A] 1815355 1138143 -e1.72125 1359172
®13_tRMS_rc@AC [A] 1845768 1064648 7811198 1269239
®P_t_rc@AC W] 1256504 -2876.118 -128527.1 67212.38
®Q_t_rc@AC [var] 2283.553 67953.67 6567031 5103139
®1_fund_Q_SYM+_rc@AC [A] 0.745088 1022183 1014733 4884152
®1_fund_Q_SYM-_r<@AC [A] 0.750261 -104.1073 -104.8576 4726702
@1_fund_P_SYM+_rc@AC [A] 182.0705 -9.069770 -191.1403 9955430
®1_fund_P_SYM-_rc@AC [A] -1.022634 10.05708 1107972 1055964
®U_fund_SYM+_rc@AC V] 396.4451 293,301 -105.1410 3331543
U_fund_SYM-_rc@AC [V] 0.935166 96.44974 95.51457 T0.66851
eu+ V] 230.0451 205.6652 2437984 2181959
ou-V 0851914 2311160 2225969 1635347

Injected reactive current at 60ms

A B AR HAE

B8 5] 116241894 116302228 0.060334
®U1_tRMS_rc@AC [V] 2304945 116.0185 -114.4759 1434362
BU2_tRMS_rc@AC [V] 22,5093 199.7520 -30.15530 2078596
®U3_tRMS_rc@AC V] 287385 208.1380 -21.59653 209.1450
11_tRMS_rc@AC [A] 180.1812 197.0595 1667830 1825165
12_tRMS_rc@AC [A] 181.5355 97.59725 -83.93827 1219728
®12_tRMS_rc@AC [A] 1845768 1046456 -79.93121 170223
B P_t_rc@AC W] 1256504 2074.174 1235762 47950.89
®Q_t_re@AC [var] 2283553 64105.17 6182162 ss930.51
®1_fund_Q_SYM+_rc@AC [A] 0.745088 103.6118 1028567 8169706
®1_fund_Q_SYM-_rc@AC [A] 0.750261 -24.26025 -25.01051 7620832
®1_fund_P_SYM+_rc@AC [A] 182.0705 1297051 -180.7734 7104308
nd_P_SYM-_rc@AC [A] -1.022634 8360235 0.352869 5319508
®U_fund_SYM+_rc@AC V] 398.4451 295.6587 -102.7864 3148900
U_fund_SYM-_rc@AC [V] 0.035166 6.15157 521641 54.19645
ouU+V] 230.0451 1703512 -50.69385 195.6882
ou-V 0.851914 55.56848 saT1657 4079123
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15 HAE

A [s] 118143131 1:18.277900 0134769
®U1_tRMS_rc@AC [V] 1157368 233.9728 1182360 225.4870
®U2_tRMS_rc@AC [V] 205.8570 233.5671 27.68015 2314507
®U2_tRMS_rc@AC [V] 205.9977 230.6207 2.63199 216715
tRMS_rc@AC [A] 1956085 177,122 -18.55432 1066635
tRMS_rc@AC [A] 97.28925 179.0259 8173666 9599156
®13_tRMS_rc@AC [A] 1011535 184.2004 83.07084 97.31509
®P_t_rc@AC W] 1627674 1255839 123956.2 63213.05
®Q_t_rc@AC [var] 63496.64 6443.179 -57053.45 24018.38
®1_fund_Q_SYM+_rc@AC [A] 90.72306 2504823 -or.17824 2792662
®1_fund_Q_SYM-_r<@AC [A] -96.77419 0.120270 26.59446 2423321
@1_fund_P_SYM+_rc@AC [A] 2721705 179.8788 177.1571 9027844
®1_fund_P_SYM-_rc@AC [A] 1283048 2275422 -3.559371 5946163
®U_fund_SYM+_rc@AC V] 2977921 403.0773 1052852 333.97%4
U_fund_SYM-_rc@AC [V] 97.66775 2396959 -95.27079 2289145
eu+ V] 1720581 233.7900 617319 218.8665
ou-V 56.83617 1690503 -55.14567 2537546

Recover time — Reactive power

.
L]
B
.
.
:
:
:
:
L]
.
. :
1:18.000 1181 50 E 1:18.200 1:18.250 1:18.300
] A B 21 HE
BiEl [s] 1:18.141844 1:18.170115 0.028271
@ U1_tRMS_rc@AC [V] 115.6001 227.0283 111.4282 190.4552
@ U2_tRMS_rc@AC [V] 206.1534 2317757 25.62225 219.0621
@ U3_tRMS_rc@AC [V] 206.0025 226.3861 2038361 2215719
11_tRMS_rc@AC [A] 1958775 T7.734360 -188.1432 128.6580
12_tRMS_rc@AC [A] 97.37422 7.452763 -89.92146 66.84168
@12_tRMS_rc@AC [A] 101.2508 10.96241 -00.28836 66.91686
@ P_t_rc@AC [W] 1527.176 96.53168 -1430.644 1847.009
®Q_t_rc@AC [var] 63557.06 5964.247 -57592.82 48594741
®1_fund_Q_SYM+_rc@AC [A] 99.81443 3.224375 -96.59005 61.68994
.qumULS\rM—J(@M: Al -96.86071 -1.475398 05.38531 55.28350
@1_fund_P_SYM+_rc@AC [A] 2.587136 0.103150 -2.483985 3.014296
@ |_fund_P_SYM-_rc@AC [A] 1146702 2.853383 1706680 1196378
© U_fund_SYM+_rc@AC [V] 297.8345 395.5907 97.75626 358.1856
U_fund_SYM-_rc@AC [V] 97.91558 3.116863 -94,79872 52.37523
SU+V] 172.0581 1037875 2172041 1832451
au-V 56.83617 3540237 -21.43380 47.34807
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 89 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD8.2

Before fault

BiEl [s] 0:53.59782 1:03.60655 0:10.00872
@ U1_tRMS_rc@AC [V] 2302274 2302167 -D.010866 2302554
@ U2_tRMS_rc@AC [V] 2298070 2297569 -0.050156 2207710
@ U3_tRMS_rc@AC [V] 2295955 2295846 -0.010864. 2205002
11_tRMS_rc@AC [A] 37.13097 3658335 -0.546389 36.90735
12_tRMS_rc@AC [A] 37.27411 36.65584 -0.618271 37.25190
@ 12_tRMS_rc@AC [A] 37.69750 3728230 -0.415203 37.72162
@ P_t_rc@AC [W] 2570443 25328.84 -375.5918 25654.38
@®Q_t_rc@AC [var] -1831.442 -1947.735 -116.2932 1798.628
®1_fund Q SYM+_rc@AC [A] -0.283281 -0.622335 -0.339053 0.706859
®1_fund_Q_SYM-_rc@AC [A] 0.012791 -0.021651 -0.034442 0191204
®1_fund_P_SYM+_rc@AC [A] 37.27249 3673137 0541122 3720144
@ 1_fund_P_SYM-_rc@AC [A] 0.055748 0.093939 0038191 0272005
@ U_fund_SYM+_rc@AC [V] 39581548 398.1136 -0.041290 398.1471
U_fund_SYM-_rc@AC [V] 0962587 1045070 0.062483 0995464
sU+[V] 2208633 2298601 5.779e-3 2208771
euU-V] 0574649 0910092 0335442 0574499

Duration fault time

B8 [5] 1:03.60672 1:05.50609 1.809037
@ U1_tRMS_rc@AC [V] 230.2038 115.4879 -114.7158 116.4601
@ U2_tRMS_rc@AC [V] 2297616 206.3048 -23.45682 206.0915
@ U3_tRMS_rc@AC [V] 2295003 206.0629 2352740 206.6865
11_tRMS_rc@AC [A] 36.68522 196.2527 159.5675 195.0653
12_tRMS_rc@AC [A] 3659784 97.40285 60.80501 96.82123
@ 13_tRMS_rc@AC [A] 3728122 102.8997 65.61850 101.8599
@ P_t_rc@AC [W] 25338.01 1882.932 -23455.07 2714.589
®Q_t_rc@AC [var] -1954.288 63935.57 6588086 6347820
@ 1_fund_Q_SYM+_rc@AC [A] -0.646541 100.5806 1012271 99.76460
@ 1_fund_Q_SYM-_rc@AC [A] -5.662e-3 -36.83977 -96.83411 95.98783
@1_fund_P_SYM+_rc@AC [A] 36.74480 3.169697 -33.57521 4348228
@ 1_fund_P_SYM-_rc@AC [A] 0.118818 1.438224 1.319406 2.486606
@ U_fund_SYM+_rc@AC [V] 3981122 2978582 -100.2540 298.5433
U_fund_SYM-_rc@AC [V] 1.070124 98.10101 97.03089 97.88286
auU+V] 229.8691 172.0093 -57.85973 1732703
au-V] 0.910092 56.84737 55.93728 56.11299
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

..]® .

.
.
.
[=]
A B HFa HaAE
A i8] [s] 1:03.60672 1:03.63695 003023

@ U1_tRMS_rc@AC [V] 2302038 116.3857 -113.8180 165.6920

@ U2_tRMS_rc@AC [V] 229.7616 202.3698 -27.39188 2161744

@ U2_tRMS_rc@AC [V] 2295903 207.9104 2167981 212.3758

11_tRMS_rc@AC [A] 36.68522 2036701 167.1849 124.8021

12_tRMS_rc@AC [A] 36.59784 106.1339 69.53611 63.47306

@ I2_tRMS_rc@AC [A] 37.28122 111.1100 T3.82877 68.38267

@ P_t_rc@AC W] 25338.01 -1208.885 -26546.89 15003.99

@ Q_t_rc@AC [var] -1954.285 68296.10 T0250.39 41995.52

@ I_fund_Q_SYM+_rc@AC [A] -0.646541 98.27093 98.91747 46.96653

@ 1_fund_Q_SYM—_rc@AC [A] -5.662-3 -104.0014 -103.9958 43.47300

@ I_fund_P_SYM+_rc@AC [A] 36.74490 -7.630870 ~44.375T7 24.00883

@ |_fund_P_SYM-_rc@AC [A] 0.118818 15.75165 15.63283 9.657071

8 U_fund_SYM+_rc@AC [V] 3981122 297.109 -101.0026 3345046

U_fund_SYM-_rc@AC [V] 1.070124 96.91049 95.84037 7164705

U+ 2208691 217.1129 -12.75619 2235820

eu-V] 0.910092 12.89535 11.98526 9.141073
.
.
[}
.
.

L]
L]

A B HRE HHE

B8 [s] 1:03.60672 1:03.66737 0.06065
@ UL_tRMS_rc@AC [V] 230.2038 115.7587 -114.4450 1435434
@ U2_tRMS_rc@AC [V] 229.7616 200.8146 -28.84705 200.1932
@ U2_tRMS_rc@AC [V] 229.5003 209.0715 -2051874 2104767
11_tRMS_rc@AC [A] 36.68522 198.6806 161.9954 166.4333
12_tRMS_rc@AC [A] 36.59784 97.81682 61.21898 85.18993
@ I13_tRMS_rc@AC [A] 37.28122 104.8925 67.61131 BB.77655
@P_t_rc@AC W] 25338.01 1565.803 2377220 10845.77
@®Q_t_rc@AC [var] -1954.288 64553.11 66507.40 55178.44
@ 1_fund_Q_SYM+_rc@AC [A] -0.646541 103.3059 103.9525 79.13667
@ 1_fund_Q_SYM-_rc@AC [A] -5.662e-3 -95.64567 -95.64001 T7.55818
@ |_fund_P_SYM+_rc@AC [A] 3674490 -0.108250 -36.85315 17.47768
@ 1_fund_P_SYM-_rc@AC [A] 0.118818 9.568091 9.440273 7.908800
® U_fund_SYM+_rc@AC [V] 398.1122 296.6232 -101.4890 3166694
U_fund_SYM-_rc@AC [V] 1070124 97.17383 96.10370 85.03013
U+ 229.8691 171.6239 -58.24522 200.1174
auU-V 0.910092 55.93702 55.02693 38.93867
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Report No.: BL-DG2630055-202 TUVNORD GFUUP

Recover time — Active power

A B =15 HEiE

B8] [s] 1:05.50647 1:05.62995 0.12347
® UL_tRMS_rc@AC [V] 115.4879 232.1640 116.6761 27578
® U2_tRMS_rc@AC V] 206.3045 232.4017 26.09689 230.1966
® Uz_tRMS_rc@AC V] 206.0629 229.0339 297104 2264370
11_tRMS_rc@AC [A] 196.2527 3532957 -160.9232 68.28636
12_tRMS_rc@AC [A] 97.40285 3609116 -61.31169 4079962
@ 13_tRMS_rc@AC [A] 102.8997 38.10854 -64.79018 4231393
®P_t_rc@AC W] 1882.932 25134.13 23251.20 16894.61
®Q_t_rc@AC [var] 63935.57 -3048.064 -66983,64 24438.49
1_fund_Q_SYM+_rc@AC [A] 100.5806 -1.080182 -101.6608 30.82166
®1_fund_Q_SYM-_rc@AC [A] -96.83977 -0.037762 96.80201 2748722
@ 1_fund_P_SYM+_rc@AC [A] 3.169697 3624156 33.07186 2428122
@ 1_fund_P_SYM-_rc@AC [A] 1438224 -0.835704 2213921 5838641
@ U_fund_SYM+_rc@AC [V] 2978582 4004466 102.5885 390.6977
U_fund_SYM-_rc@AC [V] 96.10101 2322131 -95.77828 26.35435
au+V] 172.0083 232.1679 60.15854. 216.4630
eU-V] 56.84737 1663568 -55.18381 2751027

Recover time — Reactive power

.
.
.
:
.
.
.
E:
.
N
L
.
. : :
1:05.400 105450 1055009 [&] 105550 105,600 1:05.650 105
] A B 21 HE
B8] [s] 1:05.50540 1:05.53491 0.02951
B U1_tRMS_rc@AC V] 115.3259 227.0029 111.6770 187.8534
® U2_tRMS_rc@AC [V] 2066129 2317273 2511440 2185710
B U3_tRMS_rc@AC [V] 2063243 2264157 2000137 2208520
11_tRMS_rc@AC [A] 1965212 8370122 -188.1511 132.1485
12_tRMS_rc@AC [A] 9753191 8.020108 -89.51180 67.60643
®12_tRMS_rc@AC [A] 103.0675 1047722 -92.50024 69.58155
BP_t_rc@AC W] 1885.098 223591 -1661.500 2205722
®Q_t_rc@AC [var] 54052.91 6126645 -57926.27 49483.69
®1_fund_Q_SYM+_rc@AC [A] 100.7227 3.084984 -97.62768 64.00792
®1_fund_Q_SYM-_rc@AC [A] -06.97296 -1.437192 95.53577 57.84826
®1_fund_P_SYM+_rc@AC [A] 3195817 0288228 2807189 3.804180
®1_fund_P_SYM-_rc@AC [A] 1375654 3143714 1768060 11.56165
8 U_fund_SYM+_rc@AC [V] 298.0395 3955660 9752655 355.7949
U_fund_SYM-_rc@AC [V] 9855504 3.158378 -95.40067 55.45559
U+ V] 172.0003 1839123 1190300 178.0603
ou-Vv 5684737 24.90443 -11.84295 5122515
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test — VD9.1

Before fault

L.]e .

.1

LT

L]
L
[(m] A B ak HEE
Bdid [ 0:53.5480 1:03.5530 £:10.0110
B U1_tRMS_rc@AC [V] 2306149 230.2047 -0.320206 2305086
B U2_tRMS_rc@AC [V] 220.9506 2297732 -0.177460 229.9250
®U3_tRMS_rc@AC [V] 2208424 2208470 4578e-3 2298500
11_tRMS_rc@AC [A] 178.8657 179.8931 1027420 179.3430
12_tRMS_rc@AC [A] 1813124 1615085 0196106 1810595
®12_tRMS_rc@AC [A] 183.6402 1834773 -0.162842 183.4565
@P_t_rc@AC W] 1251316 125256.4 124.7881 125133.1
®Q_t_rc@AC [var] 2161667 3521980 1360.313 2276.229
®1_fund_Q_SYM+_rc@AC [A] 0.597312 0.259096 -0.338215 0.474067
®1_fund_Q_SYM-_rc@AC [A] 0.039980 0.206341 0.166361 0.417489
®1_fund_P_SYM+_rc@AC [A] 181.2448 1815795 0.334747 181.2568
®1_fund_P_SYM-_rc@AC [A] -1.016000 -0.755783 0.260218 0976523
®U_fund_SYM+_rc@AC [V] 398.6017 3983018 -0.299866 3985822
U_fund_SYM-_rc@AC [V] 1053868 0.588264 -0.471604 1064860
ou+V] 230.1445 230,1475 2.994e-3 230.1283
®u-v] 0.626836 0595064 -0.031772 0614618

Duration fault time

.
.
.
B
.
.
:
i
i
H
L]
L
L]
Bil [s] 1:03.5500 1:06.3540 2.8040
@ U1_tRMS_rc@AC [V] 230.6475 172.7940 -57.85349 173.0794
@ U2_tRMS_rc@AC V] 229.9482 2157858 -14.16241 215.6044
@ U3_tRMS_rc@AC V] 2298690 2157197 -14.14925 2157668
11_tRMS_rc@AC [A] 179.6161 1022316 ~77.38453 103.4432
12_tRMS_rc@AC [A] 1814999 5059135 -130.9080 52.90647
®13_tRMS_rc@AC [A] 183.5960 54,0645 -129.5310 56.62373
@ P_t_rc@AC W] 1253442 1522.125 -123822.0 9942.247
®Q_t_rc@AC [var] 2372.428 40216.12 37843.69 4043121
®1_fund_Q_SYM+_rc@AC [A] 0.120775 55.23767 55.11689 5533303
©1_fund_Q_SYM-_rc@AC [A] -0.185957 4742422 -47.23826 4717172
@1_fund_P_SYM+_rc@AC [A] 181.5410 2.463587 -179.0774 14.55784
W 1_fund_P_SYM-_rc@AC [A] -0.948427 0.400352 1.348779 1.443700
@ U_fund_SYM+_rc@AC [V] 398.6306 3473017 -51.42836 347.2249
U_fund_SYM-_rc@AC [V] 0.933930 49.72669 48.79276 49.154%4
auU+V] 2301475 2004108 -29.7T3673 200.8137
su-v] 0.595064 2846223 27.867T17 2822139
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

Injected reactive current at 30ms

.
PRy A%E FUE 0N

L.]eL.]e .

[}

PN rpd bbe qgy P U g (gl

.
.
. B
03500 B e 3,700 500
[m] A B 1) aRE
Edig] [s] 1:03.5580 1:03.5880 0.0300
B U1_tRMS_rc@AC V] 2306361 169.6994 -60.03671 194.0538
B U2_tRMS_rc@AC V] 229.35% 2100179 -19.84206 2194742
BU3_tRMS_rc@AC V] 229.9633 213.1260 -16.83727 2177323
11_tRMS_rc@AC [A] 179.4840 9887427 -B0.60376 138.3603
12_tRMS_rc@AC [A] 1814884 62.64013 -118.8482 124.5294
®12_tRMS_rc@AC [A] 183.3349 4354729 -139.7876 117.7485
®P_t_rc@AC W] 1252479 -Tr37.6827 -152985.5 66188.11
®Q_t_rc@AC fvar] 2493540 3844457 3505108 4577115
®1_fund_Q_SYM+_rc@AC [A] 0.352616 48.83674 4848413 3037169
®1_fund_Q_SYM-_rc@AC [A] 0444032 -47.60865 -28.05068 2593812
®1_fund_P_SYM+_rc@AC [A] 1514022 -13.88718 -195.2594 100.3046
®1_fund_P_SYM-_rc@AC [A] -0.795309 4957764 5753673 9920642
®U_fund_SYM+_rc@AC [V] 3986300 05182 -58.11084 3622778
U_fund_SYM-_rc@AC [V] 0882919 48.50589 4162297 35.43916
U+ V] 230.1475 2122346 -17.91289 2243321
sU-M] 0595064 1531046 14.71540 8854010

Injected reactive current at 60ms

..]® .

.
HINIEN 1T

..

1L IV gl

PibE TEE FEE 194

Bl [s]
@ U1_tRMS_rc@AC [V]
®U2_tRMS_rc@AC [V]

@ U3_tRMS_rc@AC [V]
11_tRMS_rc@AC [Al
12_tRMS_rc@AC [A]

®12_tRMS_rc@AC [A]

®P_t_rc@AC [W]

®Q_t_rc@AC [var]

®1_fund_Q_SYM+_rc@AC [A]

®1_fund_Q_SYM-_rc@AC [A]

®1_fund_P_SYM+_rc@AC [A]

®1_fund_P_SYM-_rc@AC [A]

®U_fund_SYM+_rc@AC [V]
U_fund_SYM-_rc@AC [V]

eu+V]

oU-v]

-33.24084

182.4018
2153262
2162476
121.1866
96.73349
91.22069
48680.59
42643.01
4370792
36.74302
7163253
7.565733
352.3971
42.82842
217.7998
1597856
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.
L)
.
.
L)
.
.
L]
L]
BdiE [s] 1:06.3570 1:06.4940 0.1370
B U1_tRMS_rc@AC [V] 172.7810 233.4064 60.62532 2275468
B U2_tRMS_rc@AC [V] 215.7724 2329557 17.18332 2310811
@ U3_tRMS_rc@AC [V] 215.7298 2311387 15.40887 228.8134
11_tRMS_rc@AC [A] 102.8155 176.2352 73.41972 93.85219
12_tRMS_rc@AC [A] 50.61560 179.7847 120.1601 90.68000
@13_tRMS_rc@AC [A] 54.83154 1828716 128.1400 92.34941
O P_t_rc@AC W] 1568.953 1251417 1235727 61790.31
.Qﬁkﬁr(@m [var] 4048442 B456.565 -34027.86 16423.00
®1_fund_Q_SYM+_rc@AC [A] 55.65122 2424736 -53.22648 16.83802
W 1_fund_Q_SYM-_rc@AC [A] -47.57411 -0.208302 47.36581 13.80485
@1_fund_P_SYM+_rc@AC [A] 2520622 179.4095 176.8889 88.33243
@ 1_fund_P_SYM-_rc@AC [A] 1.042861 -2.147418 -3.190279 4218283
@ U_fund_SYM+_rc@AC [V] 471514 4026911 55.53064 3065333
U_fund_SYM-_rc@AC [V] 49.44521 1723948 -47.72127 12.77780
au+NV 200.4108 2334367 33.02596 222.2925
SU-v] 28.46223 1177004 -27.28523 15.06711
.
.
L3
.
.
e
:
:
:
.
L]
L]
.
06.250
] A B 21 HE
BiEl [s] 1:06.35729 1:06.38972 0.03243
@ U1_tRMS_rc@AC [V] 172.7810 2284077 55.62671 200.1413
@ U2_tRMS_rc@AC [V] 2157724 230.7425 14.97009 223.9941
@ U3_tRMS_rc@AC [V] 2157208 227.5529 11.82306 2246967
11_tRMS_rc@AC [A] 102.8155 5.450466 -97.36500 65.4467T
12_tRMS_rc@AC [A] 50.61560 5.524496 4479111 31.04337
@12_tRMS_rc@AC [A] 54.83154 4720505 -50.11104 37.16402
@ P_t_rc@AC [W] 1568.853 427.1169 -1141.836 1754.26T
®Q_t_rc@AC [var] 4048442 3638.066 -36846.36 27641.32
®1_fund_Q_SYM+_rc@AC [A] 55,65122 2225566 -53.42565 32.04577
.LﬁdeLS\rM—J(@M: Al -47.57411 -0.132568 4744154 27.90939
@1_fund_P_SYM+_rc@AC [A] 2520622 0.607031 -1.013502 2.460791
@ |_fund_P_SYM-_rc@AC [A] 1.042861 0.739199 -0.303662 T7.480436
@ U_fund_SYM+_rc@AC [V] 3471514 3064645 4931311 378.4285
U_fund_SYM-_rc@AC [V] 4944521 1788877 4765634 2578104
SU+V] 2004108 2155561 1514534 205.5916
au-V 2846223 13.57626 -14.88597 24.53959
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VD9.2.a
Before fault
.
.
.
.
L]
L]
.
L]
[(m] A B ak HEE
Bdid [ 0:55.41590 1:05.41890 0:10.00300
B U1_tRMS_rc@AC [V] 230.3635 2302822 -0.081330 230.2945
B U2_tRMS_rc@AC [V] 2207788 2299001 0.121262 229.8081
@ U3_tRMS_rc@AC [V] 2206485 2296283 -0.020218 2296170
11_tRMS_rc@AC [A] 37.70425 37.62704 -0.077213 37.37003
12_tRMS_rc@AC [A] 3T.16TTT 3751700 0.249316 37.46475
@12_tRMS_rc@AC [A] 38.85041 3770475 -1.145664 38.09256
B P_t_rc@AC W] 26069.12 2589751 -171.6094 2589539
®Q_t_rc@AC [var] -2029.327 -1619.330 4099972 1852.732
®1_fund_Q_SYM+_rc@AC [A] -0.297196 -0.755032 -0.457836 0.670376
[ ] LﬁlmLQ:ﬂ"#ﬁr(@M Al 0.537276 -0.062523 -0.599799 0.253082
@1_fund_P_SYM+_rc@AC [A] 37.79305 37.54067 -0.253277 37.54495
@ 1_fund_P_SYM-_rc@AC [A] -0.060705 0.177780 0.238465 0.254189
@ VU_fund_SYM+_rc@AC [V] 398.2473 3982589 0.011566 398.2068
U_fund_SYM-_rc@AC [V] 1.026128 0.965858 -0.060270 0.989549
U+ 2209237 229.8965 -0.027265 2209116
SuU-v] 0.576062 0.576141 T7.868e-5 0.571299
Duration fault time
.
.
.
B
.
.
:
:
H
H
L]
.
L]
[(m] A B Ak HRE
Edidl [s] 1:05.43890 1:08.24000 2.80110
@ U1_tRMS_rc@AC [V] 230.2496 1727251 -57.52455 173.1832
B U2_tRMS_rc@AC [V] 229.8030 215.6678 -14.13521 215.6770
@U3_tRMS_rc@AC [V] 220.6374 2156857 -13.95164 215.8359
11_tRMS_rc@AC [A] 37.10484 102.6064 B5.50161 103.1257
12_tRMS_rc@AC [A] 37.53855 49.82769 12.28914 49.98273
@I13_tRMS_rc@AC [A] 37.61288 53.42144 15.80857 5444156
@ P_t_rc@AC [W] 25740.96 1635.666 -24105.29 2705.534
®Q_t_rc@AC [var] -1847.422 39957.71 4180513 40245.70
®1_fund_Q_SYM+_rc@AC [A] -0.710765 5223705 52.94782 53.07005
©1_fund_Q_SYM-_rc@AC [A] -0.368038 -50.26819 -49.90015 50.02619
@1_fund_P_SYM+_rc@AC [A] 37.32089 2.692664 -34.62823 4,080777
W 1_fund_P_SYM-_rc@AC [A] 5.004e-3 0.468849 0.463846 1207107
B U_fund_SYM+_rc@AC [V] 398.1870 3469734 -51.21365 347.3680
U_fund_SYM-_rc@AC [V] 0.640076 45.98492 48.34434 49.14004
auU+V] 229.9365 200.3810 -29.55548 2009734
su-v] 0.558558 28.446T6 27.88821 2817753
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 96 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



TUVNORD

Report No.: BL-DG2630055-202

LK Group

Injected reactive current at 30ms

L1:05.400 430 1:05.600 15.650

[m] A B 1) aRE
Bl [s] 1:05.44890 1:05.47890 0.03000
@ U1_tRMS_rc@AC [V] 230.0902 1725781 -57.51205 193.6247
8 U2_tRMS_rc@AC [V] 229.7959 2126938 -17.10214 2206911
@ U3_tRMS_rc@AC [V] 2296555 2160130 -13.64249 2189334

11_tRMS_rc@AC [A] 37.34706 9874870 6140163 7051644

12_tRMS_rc@AC [A] 37.23151 4967933 1244782 3938024
®13_tRMS_rc@AC [A] 3856322 5447949 15.91627 46.16581
®P_t_rc@AC W] 25949.59 -111.3532 -26060.85 14062.57
®Q_t_rc@AC [var] -1698.132 3037647 4107460 28280.04
®1_fund_Q_SYM+_rc@AC [A] -0.544005 4491389 4545790 2039230
©1_fund_Q_SYM-_rc@AC [A] 0.164996 -52.40484. -52.56084 2802704
®1_fund_P_SYM+_rc@AC [A] 37.63408 -1.131688 -33.76576 2074665
®1_fund_P_SYM-_rc@AC [A] -0.001713 6.300958 6392671 5520208
®U_fund_SYM+_rc@AC [V] 398.1019 3454057 -52.69617 3635838

U_fund_SYM-_rc@AC [V] 0944348 4862010 4167515 3650399
euU+V] 229.9193 224.7302 -5.189115 227.3335
oU-M 0559824 5247704 4687881 3731743

Injected reactive current at 60ms

L
L
.
O
L
e
.
E-
N
N
L
L]
L
Edidl s] 1:05.44890 1:05.50850 0.06000
B U1_tRMS_rc@AC [V] 230.0002 169.9014 -60.18875 182.9964
B U2_tRMS_rc@AC [V] 220,7959 2122344 -17.56154 216.6683
®U3_tRMS_rc@AC [V] 2206555 2167438 -12.90570 217.6643
11_tRMS_rc@AC [A] 37.34706 103.5076 66.16054 86.44256
12_tRMS_rc@AC [A] 37.23151 49.11036 1167885 45.40408
®12_tRMS_rc@AC [A] 38.56322 55.76251 17.19928 49.18507
@P_t_rc@AC W] 25849.59 1067.583 -24882.01 10040.80
®Q_t_rc@AC [var] -1698.132 40081.29 41779.42 34112.08
®1_fund_Q_SYM+_rc@AC [A] -0.544005 53.49175 54.03575 41.51764
®1_fund_Q_SYM-_rc@AC [A] 0.164996 -49.05526 -49.22026 39.40488
®1_fund_P_SYM+_rc@AC [A] 37.63408 1005268 -36.62881 14.80433
®1_fund_P_SYM-_rc@AC [A] -0.091713 5210251 5.301964 4498031
®U_fund_SYM+_rc@AC [V] 395.1019 34,0208 -54.08102 3544291
U_fund_SYM-_rc@AC [V] 0.944348 50.17474 49.23039 43.30341
ou+V] 2209193 199.2133 -30.70600 2144405
®u-v] 0559824 28.27907 27.71925 1931516
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

Bl [s] 1:08.24490 1:08.37890 0.13400
@ U1_tRMS_rc@AC [V] 1727562 2316508 58.89450 2057772
B U2_tRMS_rc@AC [V] 215.6740 2312899 1561501 230.1239
B U3_tRMS_rc@AC [V] 2156506 2295456 13.69502 227.7702
11_tRMS_rc@AC [A] 1027658 38.06221 -64.70355 4299430
12_tRMS_rc@AC [A] 50.29880 3716507 -13.13373 30.77795
®13_tRMS_rc@AC [A] 53.32231 38.00424 -15.31807 3233880
®P_t_rc@AC W] 1477.665 2595440 2447674 17229.21
®Q_t_rc@AC [var] 4007331 -3081.985 -43155.30 15183.29
®1_fund_Q_SYM+_rc@AC [A] 5268254 -1.631806 -54.31434 16.94928
©1_fund_Q_SYM-_rc@AC [A] -50.08282 0.342341 50.42517 15.81381
®1_fund_P_SYM+_rc@AC [A] 2432981 37.47822 35.04524 2478735
®1_fund_P_SYM-_rc@AC [A] 0322772 -0.176354 -0.499126 3588911
®U_fund_SYM+_rc@AC [V] 346.9961 3998044 52.80835 394.3008
U_fund_SYM-_rc@AC [V] 49.12310 1.637032 -47.48606 14.26756
U+ 200.3810 2318958 3151477 222.7130
oU-M 28.44676 1217696 -27.22907 14.10797

Recover time — Reactive power

..]® .

..

Yy oRYE by v r gt gl vy PR o8y

T

TS

..
11

] A B =] HAlE
B8 [s] 1:08.24815 1:08.27823 0.03008
@ U1_tRMS_rc@AC [V] 172.7557 208.5893 55.83363 200.4668
@ U2_tRMS_rc@AC [V] 2156985 231.0296 15.33115 2241016
@ U3_tRMS_rc@AC [V] 2156564 297.4749 11.81845 2247412
11_tRMS_rc@AC [A] 102.6568 T.046043 -95.61077 6544830
12_tRMS_rc@AC [A] 50.24878 6.700827 -43,54796 3237571
@ 12_tRMS_rc@AC [A] 53.52473 5455148 -43.06958 35.82480
@ P_t_rc@AC W] 1534.648 804.1437 -730.5039 1630.962
@Q_t_rc@AC [var] 40086.72 4325.536 -35761.18 27580.32
@ 1_fund Q SYM+_rc@AC [A] 52.79821 2.872255 -49.92595 30.45232
@ 1_fund_Q_SYM-_rc@AC [A] -50.06026 0.050355 50.11062 29.04540
@ 1_fund_P_SYM+_rc@AC [A] 2526055 1.150135 -1.375821 2371691
@ |_fund_P_SYM-_rc@AC [A] 0.436253 1135189 0.638935 7.202770
@ U_fund_SYM+_rc@AC [V] 347.0692 396.6891 49.61987 378.6881
U_fund_SYM-_rc@AC [V] 49.52578 2103661 4742212 25.16625
U+ 2003810 205.1672 4.786148 202.7882
eu-V] 28.44676 23.76014 -4.686626 26.20842
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test - VD9.2.b

Before fault

B8 [s] 0:52.39206 1:02.40158 0:10.00952
@ U1_tRMS_rc@AC [V] 230.3306 2302904 -0.040161 2302085
@ U2_tRMS_rc@AC [V] 2208319 2297870 -0.044522 229.8067
@ U2_tRMS_rc@AC [V] 2206084 229.5962 -0.013229 2206187
I1_tRMS_rc@AC [A] 37.12843 36.88528 -0.243156 37.35998
12_tRMS_rc@AC [A] 37.73955 37.11227 -0.627261 3742178
@ 12_tRMS_rc@AC [A] 37.88620 38.07660 0.190304 38.11795
@ P_t_rc@AC W] 25863.59 25702.01 -161.5762 25898.74
@ Q_t_rc@AC [var] 1777797 -1793.112 -15.31580 1816.249
@ 1_fund Q SYM+_rc@AC [A] -0.538246 -0.195630 0.342616 0.670696
@ 1_fund_Q_SYM-_rc@AC [A] -0.111080 0.100387 0.211467 0.209831
@ |_fund_P_SYM+_rc@AC [A] 37.49661 37.267T7 -0.228840 37.54951
@ |_fund_P_SYM-_rc@AC [A] -0.260052 -0.328584 -0.068533 0229865
@ U_fund_SYM+_rc@AC [V] 3982372 395.1804 -0.056824. 3982093
U_fund_SYM-_rc@AC [V] 0974552 1024217 0.049665 0.969970
au+[v) 2209306 2205984 -0.032216 2209131
auU-V] 0587797 0.579992 -7.805e-3 0571464

L]oL.]e

.1

O

L
B8 [s] 1:02.40252 1:05.20211 2.79959
@ U1_tRMS_rc@AC [V] 2303172 172.9901 -57.32704 173.1260
@ U2_tRMS_rc@AC [V] 229.7876 2156410 -14.14659 2155173
@ U2_tRMS_rc@AC [V] 2295968 215.8039 -1379291 215.8811
I11_tRMS_rc@AC [A] 36.84886 202.2782 165.4204 202.1767
12_tRMS_rc@AC [A] 37.14042 104.2004 67.15002 104.2678
@ 13_tRMS_rc@AC [A] 38.07761 104.6662 66.58859 104.8936
@ P_t_rc@AC [W] 25701.05 633.8566 -25067.19 1713.658
®Q_t rc@AC [var] -1797.518 80068.24 B1865.76 B80042.87
@ 1_fund_Q_SYM+_rc@AC [A] -0.176625 105.4818 105.6584 1059048
®1_fund_Q_SYM-_rc@AC [A] 0.095770 -98.83351 -08.02028 08.02125
@1_fund_P_SYM+_rc@AC [A] 37.26494 0.786389 -36.47855 2.492082
@ |_fund_P_SYM-_rc@AC [A] -0.332964 2.030853 2.363617 2.945675
@ U_fund_SYM+_rc@AC [V] 398.1966 347.3307 -50.86584 347.3369
U_fund_SYM-_rc@AC [V] 1.042550 48.08088 47.93833 48.61930
SU+V] 2208984 2004891 -29.40027 200.7742
au-V 0.579992 28.09720 2751721 27.95909
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

.
.
e
.
L
A
.
L
L]
. - -
102350 [=] 102450 1 102550 102600 1 [ ]
A B Ak
i8] [s) 1:02.40252 1:02.43265 0.03013
@ U1_tRMS_rc@AC [V] 2303172 1734207 -56.88745 194.4798
@ U2_tRMS_rc@AC [V] 2297876 2118233 -17.96428 2203708
®U2_tRMS_rc@AC [V] 2295968 2167736 -12.82324 2185133
11_tRMS_rc@AC [A] 36.84886 179.6203 142.7715 120.5318
12_tRMS_rc@AC [A] 37.14042 106.2504 69.11901 65.80343
@ 12_tRMS_rc@AC [A] 3807761 93.80661 55.72900 73.78274
@ P_t_rc@AC [W] 25701.05 -5929.815 -31630.86 15093.80
®Q_t_rc@AC [var] -1797.518 7375654 75554.06 49724.07
@ I_fund_Q_SYM+_rc@AC [A] -0.176625 8191366 82.00028 50.64869
®1_fund_Q_SYM-_rc@AC [A] 0.095770 -96.55568 -96.65145 52.95428
@ |1_fund_P_SYM+_rc@AC [A] 37.26494 -11.88034 ~49.15427 22.42069
@ I_fund_P_SYM-_rc@AC [A] -0.332964 1288139 1321435 1102238
@ U_fund_SYM+_rc@AC [V] 396.1966 3457941 -52.40250 364.2605
U_fund_SYM-_rc@AC [V] 1.042559 47.89837 46.85581 35.78304
eU+[V] 2208084 217.0963 -12.80212 2235850
eu-M 0579992 1215839 1157840 8607059
.
.
e
B

L]
B8] [s) 1:02.40252 1:02.46330 0.08078
@ U1_tRMS_rc@AC [V] 2303172 1712168 -59.10039 183.7912
@ U2_tRMS_rc@AC [V] 2297876 2118761 -17.91148 2162253
@ U2_tRMS_rc@AC [V] 229.5068 217.8138 -1178308 218.3568
11_tRMS_rc@AC [A] 36.84886 204,0861 167.2372 162.3871
12_tRMS_rc@AC [A] 37.14042 105.1367 67.99623 88.09481
@13_tRM5_rc@AC [A] 38.07761 111.6149 73.53733 88.08480
@P_t_rc@AC [W] 25701.05 1296.980 -24404.07 10902.95
®Q_t_rc@AC [var] -1797.518 81519.87 83317.29 65275.47
@1_fund_Q_SYM+_rc@AC [A] -0.176625 106.3177 106.4944 80.32890
®1_fund_Q_SYM-_rc@AC [A] 0.095770 -100.8240 -100.9197 T6.44475
@1_fund_P_SYM+_rc@AC [A] 37.26494 0.577240 3668770 16.31874
@ 1_fund_P_SYM-_rc@AC [A] -0.332064 10.82915 1116211 9.780022
@ U_fund_SYM+_rc@AC [V] 308.1966 3452803 -5291626 355.0659
U_fund_SYM-_rc@AC [V] 1.042559 49.23140 48.18884 4262519
U+ 229.8984 199.4648 -30.43357 211.9845
SU-M 0.579992 2817388 27.59389 20.60670
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

L]e

-1

LeL oL

]
[ ]
L]
[ ]

A B =15 ARiE

B8] [s] 1:05.20172 1:05.33552 0.13380

@ U1_tRMS_rc@AC [V] 172.9301 231.1932 58.20303 226.4747

@ U2_tRMS_rc@AC [V] 2156410 231.3886 15.74759 2307577

@ U3_tRMS_rc@AC [V] 215.8039 229.2603 13.45642 2275637

11_tRMS_rc@AC [A] 2022782 3736403 -164.9133 65.88002

12_tRMS_rc@AC [A] 1042004 37.00684 -67.20260 40.78141

@13_tRMS5_rc@AC [A] 104.6662 37.89140 -66.77480 41.84639

@ P_t_rc@AC [W] 633.8566 25732.68 25098.83 1773314

®Q_t_rc@AC [var] 80068.24 -3020.071 -83088.31 26092.11

@ 1_fund_Q_SYM+_rc@AC [A] 105.4818 -1.579224 -107.0610 28.31039

@ 1_fund_Q_SYM-_rc@AC [A] -88.83351 0.041454 0887497 26.60047

@ 1_fund_P_SYM+_rc@AC [A] 0.786389 37.13450 36.40811 25.56265

@ I_fund_P_SYM-_rc@AC [A] 2030653 -0.194848 -2.225500 7.042233

@ U_fund_SYM+_rc@AC [V] 347.3307 3904326 52.10184 395.0355

U_fund_SYM-_rc@AC [V] 48.98088 1671069 -47.30982 11.57852

SU+ V] 200.4891 2314374 30.94824 223.8421

SU-M 28.09720 1.200932 -26.89627 12.35976

Recover time — Reactive power

L]
L]

VEo§ys Fip 18 FEE 48

S 308 g0 48§ pvE 49y

. s
. oo -
1:05.050 1:05.100 1:05.150 (ﬁﬂ G 1:05.250 1:05.300 1:05.350 1:05.
[m] A B =153 HAE
BiE [s] 1:05.20054 1:05.23160 0.03105
@ U1_tRMS_rc@AC [V] 172.9839 237.4004 5441647 207.6085
@ U2_tRMS_rc@AC [V] 2156665 231.3564 15.68985 2238735
@ U3_tRMS_rc@AC [V] 2158105 226.5263 10.71582 223.0024
11_tRMS_rc@AC [A] 202.5000 11.78595 -190.7141 133.7064
12_tRMS_rc@AC [A] 104.2003 7.398825 -96.80144 6907383
@12_tRMS_rc@AC [A] 105.0821 5.171484 -90.01063 70.72057
@ P_t_rc@AC [W] 619.8517 T11.7584 91.90668 2232.955
®Q_t_rc@AC [var] 80177.18 5517.654 -74658.53 56228.11
®1_fund Q SYM+ rc@AC [A] 105.8800 2.975225 -102.9047 63.23838
@1_fund_Q_SYM-_rc@AC [A] -88,50632 0.819456 99.32577 59.72535
@1_fund_P_SYM+_rc@AC [A] D.76738T 1.005422 0.238036 3792157
@ 1_fund_P_SYM-_rc@AC [A] 2.703389 1422627 -1.280761 14.34295
@ U_fund_SYM+_rc@AC [V] 3473100 395.6432 4833328 377.0263
U_fund_SYM-_rc@AC [V] 48.73452 2755861 -45.97866 2621659
SU+V] 2004891 212.4050 1191586 206.5330
SuU-V] 28.09720 16.34256 -11.75464 22.98404
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test - VD10.1

Before fault

LLEINEE)

.
LIRE by ber 48 DV Y FE thy B

. e
L] pul
L] e
. =

A B 1] HAE

BiE [s] 0:50.7001 1:00.7024 0:10.0023

@ U1_tRMS_rc@AC [V] 2305268 2295245 -1,002335 2305151

@ U2_tRMS_rc@AC [V] 229.9976 2294525 -0.545059 2298718

@ U3_tRMS_rc@AC [V] 2207823 2293250 -0.457306 229.8006

11_tRMS_rc@AC [A] 180.0797 182.1803 2.100555 179.7181

12_tRMS_rc@AC [A] 1613209 1815196 0.198715 1812791

@ 12_tRMS_rc@AC [A] 183.7716 184.9008 1138138 183.9028

@ P_t_rc@AC [W] 125426.1 1256983 2121641 1253399

@®Q_t_rc@AC [var] 2117.143 6559.957 4442.814 2210.655

®1_fund Q SYM+ rc@AC [A] 0.587677 0.349510 -0.238168 0.513052

@ 1_fund_Q_SYM-_rc@AC [A] 0430494 0.855997 0.425504 0.472994

®1_fund_P_SYM+_rc@AC [A] 181.6976 182.729 1.031998 1816053

®1_fund_P_SYM-_rc@AC [A] -0.533011 -0.835790 -0.302779 0.950534

@ U_fund_SYM+_rc@AC [V] 3985431 397.3408 -1.202271 3984742

U_fund_SYM-_rc@AC [V] 0995570 0.339016 -0.656554 1019953

SU+V] 230.0759 230.0552 -0.020635 230.0660

euU-V] 0582129 0.611706 0.029578 0.588758
. s
. s
. et
H =

!

ITLE AT

- o
.

A B AR HHE

B8] [s] 1:00.7019 2:00.8211 1:00.1182
@ U1_tRMS_rc@AC [V] 2295245 207.5192 -22.00529 207.5132
@ U2_tRMS_rc@AC [V] 2294525 2251418 -4.310T45 2251771
B U2_tRMS_rc@AC [V] 229.3250 2251344 -4.190582 2251718
11_tRMS_rc@AC [A] 182.1803 180.8743 7.694082 190.5668
12_tRMS_rc@AC [A] 1815196 185.3660 3.846436 1852163
®13_tRMS_rc@AC [A] 184.9098 187.1429 2.233185 187.3514
@P_t_rc@AC W] 125698.3 1231414 -2556.953 123309.5
®Q_t_rc@AC [var] 6559957 5597.453 -962.5039 5617.946
@ 1_fund_Q_SYM+_rc@AC [A] 0.349510 0.355479 5.960e-3 0.632081
®1_fund_Q_SYM-_rc@AC [A] 0.855097 -0.364370 -1.220367 0.651347
®1_fund_P_SYM+_rc@AC [A] 182.7296 187.4350 4705353 187.6815
®1_fund_P_SYM-_rc@AC [A] -0.835790 -1.323539 -0.492T49 1643190
8 U_fund_SYM+_rc@AC [V] 397.3408 370.4685 -17.87225 379.40972
U_fund_SYM-_rc@AC [V] 0.332016 2127571 20.93669 2111239
U] 230.0552 210.1154 -10.93988 219.1131
ou-V 0.611706 12.173%0 1156220 12.18732
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
R
.
.
H
. =
« I
I
-
A=
PR
" pum
. 3
« 3
B8] [s] 2:00.8212 2:00.8762 0.0550
@ U1_tRMS_rc@AC [V] 2075192 231.4365 2301734 226.1331
@ U2_tRMS_rc@AC [V] 225.1418 230.2148 5.073044 228.7289
@ U3_tRMS_rc@AC [V] 2251344 2296136 4472279 220.2227
11_tRMS_rc@AC [A] 189.6743 179.2970 -10.57730 187.770L
12_tRMS_rc@AC [A] 185.3660 183.0682 2207791 183.3536
®13_tRMS_rc@AC [A] 187.1429 182.0780 -5.064941 187.4388
@ P_t_rc@AC [W] 1231414 125407.9 2266.555 127100.0
®Q_t_rc@AC [var] 5597.453 -3190.736 -8788.188 8255519
@ 1_fund_Q_SYM+_rc@AC [A] 0.355479 -2.396307 -2.751786 2.978786
®1_fund_Q_SYM-_rc@AC [A] -0.364370 -0.807280 -0.447011 2.888362
@ 1_fund_P_SYM+_rc@AC [A] 1874350 1814211 -6.013916 185.86%6
@ 1_fund_P_SYM-_rc@AC [A] -1.328539 -0.546356 0.682184 3517780
© U_fund_SYM+_rc@AC [V] 379.4685 399.0963 1062778 394.8168
U_fund_SYM-_rc@AC [V] 2127571 1.623584 -19.65212 7.835869
SU+V] 219.1154 230.0169 10.80158 2244123
SU-NV] 12.173%0 0.6249%4 -11.54891 8.026205
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test - VD10.2

Before fault

L.]e .

.1

LT

L]
L

A B =15 HAlE

BiEl [s] 0:53.9534 1:04.0176 0:10.0642

@ U1_tRMS_rc@AC [V] 2302825 230.2386 -0.043361 2302496

@ U2_tRMS_rc@AC [V] 2298655 2297506 -0.114360 220.7758

@ U3_tRMS_rc@AC [V] 2295709 2295482 -0.022675 2205669

11_tRMS_rc@AC [A] 3697914 3613060 -0.848537 36.64121

12_tRMS_rc@AC [A] 37.80442 3614949 -1.654330 36.86458

@ 12_tRMS_rc@AC [A] 3674529 37.38529 0.640007 37.34793

@ P_t_rc@AC [W] 25575.87 25146.08 ~429.7910 25413.15

®Q_t_rc@AC [var] -1829.618 -1733.360 96.25842 1832.106

®1_fund Q SYM+_rc@AC [A] -0.850391 -0.312678 0.537713 0.749858

@ 1_fund_Q_SYM-_rc@AC [A] -0.292164 -0.027221 0.264943 0.283935

®1_fund_P_SYM+_rc@AC [A] 37.08307 36.46912 -0.613349 36.85277

@ 1_fund_P_SYM-_rc@AC [A] 0.033216 -0.450025 -0.513241 0.352654

@ U_fund_SYM+_rc@AC [V] 3952065 398.1018 -0.104736 3981334

U_fund_SYM-_rc@AC [V] 0999959 1021488 0021529 0963687

sU+[V] 2208533 2298372 -0.016138 220.8692

euU-V] 0564519 0.554308 -0.010211 0.556316

Duration fault time

L
L
e
O
L
e
:
:
3
.
L
L]
L]

[m]
A8 [5] 1:04.0225 2:04.1430 1:00.1205
@ U1_tRMS_rc@AC [V] 2295368 207.2363 -22.30054 207.2284
®U2_tRMS_rc@AC [V] 229.4925 225.0697 -4.4227T5 2250755
@U2_tRMS_rc@AC [V] 2200721 24,9639 -4.308212 224.9465
11_tRMS_rc@AC [A] 3653408 4137860 4843624 40.82183
12_tRMS_rc@AC [A] 37.10476 3742971 0.394947 3791515
@ 13_tRMS_rc@AC [A] 37.74583 3837165 0.625620 37.93256
@ P_t_rc@AC [W] 2537744 2556371 186.2635 2543515
®Q_t_rc@AC [var] -3011.075 -2070.605 940.4692 2128087
@ I_fund_Q_SYM+_rc@AC [A] -0.145854 -0.345435 -0.199581 0.704085
@1_fund_Q_SYM-_rc@AC [A] -0.061844 -0.157639 -0.095795 0.352629
@1_fund_P_SYM+_rc@AC [A] 3691243 3899860 2.086170 38.78628
@®1_fund_P_SYM-_rc@AC [A] -0.100007 -1.325180 -1.216174 1.075249
@ U_fund_SYM+_rc@AC [V] 307.3521 373.1600 -18.19116 379.1391
U_fund_SYM-_rc@AC [V] 0409714 2141940 21.00969 2131096
SU+V] 229.8611 218.8927 -10.96847 218.9066
au-NV] 0.557426 1228433 1172690 1230185
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

..]® .

T

..

e

e 8L 8L,

L] T —
2:03.500 2:04.000 2:04.100 z0: ) 2:04.300 2:04.400 [ ]

A B HRE A

A8 [s 2:04.1416 2:04.2083 0.0667
@ UL_tRMS_rc@AC [V] 207.2180 2311721 23.95410 2266186
@ U2_tRMS_rc@AC [V] 225.0428 230.2557 5.212860 228.8716
@ U3_tRMS_rc@AC [V] 2249374 229.3031 4365723 229.0402
11_tRMS_rc@AC [A] 41.36503 37.53907 -3.825962 4095557
12_tRMS_rc@AC [A] 37.56142 37.66885 0.107426 37.37915
@ 13_tRMS_rc@AC [A] 38.35820 36.446T2 -1.911476 38.79620
@ P_t_rc@AC W] 25570.55 2554243 -28.12108 26226.82
@ Q_t_rc@AC [var] -2051.365 -2920.051 -868.6860 4969.073
@ 1_fund_Q_SYM+_rc@AC [A] -0.205136 -2.230829 -1.925692 1855177
@ 1_fund_Q_SYM-_rc@AC [A] -0.133198 -0.155157 -0.021958 2.184535
@ |_fund_P_SYM+_rc@AC [A] 30.01373 36.97646 -2.037266 3831400
@ 1_fund_P_SYM-_rc@AC [A] -1.320440 0.519378 1.839818 2.599624
@ U_fund_SYM+_rc@AC [V] 379.1147 398.7907 19.67606 395.0976
U_fund_SYM-_rc@AC [V] 21.42906 1.553189 -19.87588 7.452101
U+ 218.8027 230.1945 11.30186 2254790
SU-V] 12.28433 0.812445 -11.47189 7.241559
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Before fault
.
.
!
.
L]
L]
L]
.
0550 [~] 1000 1050 [=] 1100
A B =] HAlE
BiEl [s] 0:56.383858 1:06.408088 0:10.024230
@ U1_tRMS_rc@AC [V] 230.2955 230.3304 0.034943 230.3270
@ U2_tRMS_rc@AC [V] 2297677 2297738 610423 2297807
@ U3_tRMS_rc@AC [V] 2296735 2297071 0.033615 2206791
11_tRMS_rc@AC [A] 1793701 182.3386 2968491 180.7292
12_tRMS_rc@AC [A] 183.5900 182.1696 1729401 182.3467
@12_tRMS_rc@AC [A] 185.9952 183.2867 -2.708542 185.3030
@ P_t_rc@AC [W] 126197.5 125881.0 -316.4375 126012.4
®Q_t_rc@AC [var] -4573,701 -4407.280 166.4209 4262517
®1_fund_Q_SYM+_rc@AC [A] -0.232792 -0.694890 -0.462098 1.015925
@1_fund_Q_SYM-_rc@AC [A] 0.163006 0.337067 0.174060 0.921343
@1_fund_P_SYM+_rc@AC [A] 182.9682 182.4832 -0.485031 182.6839
@ |_fund_P_SYM-_rc@AC [A] -2.127809 1.108628 3236437 1322375
@ U_fund_SYM+_rc@AC [V] 3982155 3082578 0042328 398.2446
U_fund_SYM-_rc@AC [V] 0.971934 0.865803 -0.106131 1.002140
SU+V] 2208997 229,400 0.040311 2209333
SU-NM 0.585383 0.631996 0.046614 0.578473
.
.
e
B
.
L3
:
:
:
H
L]
L
L]
A8 [5] 1:06.407489 1:06.627660 0.220161
@ U1_tRMS_rc@AC [V] 230.3304 287.7308 57.40039 284.6239
@ U2_tRMS_rc@AC [V] 229.7738 287.4606 57.68678 2845545
@ U3_tRMS_rc@AC [V] 2297071 287.2038 5T.49666 283.9804
11_tRMS_rc@AC [A] 182.3386 1477345 -34.60410 140.1297
12_tRMS_rc@AC [A] 182.1696 139.8836 -42.28593 140.8289
@ 13_tRMS_rc@AC [A] 183.2867 1413991 4188759 1316441
@ P_t_rc@AC [W] 125881.0 9443.763 -116437.3 25375.72
®Q_t_rc@AC [var] -4407.280 -122967.0 -118550.8 1142037
@ 1_fund_Q_SYM+_rc@AC [A] -0.694890 -90.02471 -89.32982 85.77280
®1_fund_Q_SYM-_rc@AC [A] 0.337067 -0.452153 -0.789219 4.014021
®1_fund P_SYM+_rc@AC [A] 182.4832 10.04113 -172.4420 35.67934
@1_fund_P_SYM-_rc@AC [A] 1.108628 0.782275 -0.326353 7.632469
@ U_fund_SYM+_rc@AC [V] 3982578 497.8489 99.59103 492.3929
U_fund_SYM-_rc@AC [V] 0.865803 0.916013 0.050210 3.256225
SU+V] 229.9400 2874354 57.49537 2785756
au-NV] 0.631996 0.623001 -8.995e-3 1.383971
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 106 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



Report No.: BL-DG2630055-202

TUVNORD

LK Group

Injected reactive current at 30ms

L]
L
e
.
L
i
.
L
.
L
i8] [s) 1:06.407429 1:06.438050 0.030551
@ U1_tRMS_rc@AC [V] 2303304 2834253 53.08485 266.3929
@ U2_tRMS_rc@AC [V] 229.7738 283.1534 53.37962 263.2378
@ U3_tRMS_rc@AC [V] 229.7071 283.1124 53.40526 267.2293
11_tRMS_rc@AC [A] 182.3386 9487134 -87.46722 125.9297
12_tRMS_rc@AC [A] 182.1696 92.13628 -00.03329 125.6290
@13_tRMS_rc@AC [A] 183.2867 34.01881 -80.26786 120.6912
@ P_t_rc@AC [W] 125881.0 5231525 -120649.5 B3878.64
®Q_t_rc@AC [var] -4407.280 -T42342 -T5016.14 69770.97
®1_fund_Q_SYM+_rc@AC [A] -0.694890 -83.33520 -82.64031 44.39727
®1_fund_Q_SYM-_rc@AC [A] 0337067 2.892604 2555538 10.19289
®1_fund_P_SYM+_rc@AC [A] 1824832 6027028 -176.4561 92.04434
@ 1_fund_P_SYM-_rc@AC [A] 1.108628 5.897192 4788565 19.67147
@ U_fund_SYM+_rc@AC [V] 398.2578 490.5561 92.29825 458.0792
U_fund_SYM-_rc@AC [V] 0.865803 1.062494 0.196691 7.965845
U+ 229.9400 239.5293 9589308 2347836
SU-NV] 0.631996 3.101195 2469199 2237949
L
L
e
.

F -] D 1:06.500 106700 06.300 [}

A B Hk&E HAE

B8] [s] 1:06.407499 1:06.468384 0.060885
@ U1_tRMS_rc@AC [V] 2303304 2878120 57.48154 276.1120
@ U2_tRMS_rc@AC [V] 2207738 2892507 59.47688 275.0174
@ U2_tRMS_rc@AC [V] 2297071 2864507 56.74355 276.0734
11_tRM5_rc@AC [A] 1823386 1305425 -51.79607 1169728
12_tRMS_rc@AC [A] 182,169 1362610 -45.90862 1199274
®13_tRMS_rc@AC [A] 183.2867 1217551 -61.53157 1121821
@P_t_rc@AC [W] 125881.0 -4323.973 -130205.0 45632.58
®Q_t_rc@AC [var] -4407.280 1117785 -107371.2 8173418
®1_fund_Q_SYM+_rc@AC [A] -0.694890 -34.87005 -94.17516 68.74546
®1_fund_Q_SYM-_rc@AC [A] 0337067 1579552 1542486 7360530
®1_fund_P_SYM+_rc@AC [A] 1824832 -5.578873 -188.0620 65.54381
@ I_fund_P_SYM-_rc@AC [A] 1108628 2087717 -3.206345 14.24755
® U_fund_SYM+_rc@AC [V] 398.25T8 498.5103 100.2524 4T7.0902
U_fund_SYM-_rc@AC [V] 0.865803 1.985917 1120114 5760930
U] 229.9400 284.7366 54.79661 2594288
eU-M 0.631996 0.884506 0:252510 2112981
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

L]e

-1

LeL oL

.
L]
.
L]
B8] [s] 1:06.627830 1:06.743851 0116021
B UL_tRMS_rc@AC [V] 287.7308 230.4620 -57.26883 2363757
@ U2_tRMS_rc@AC [V] 287.4606 220.0559 -58.40463 2357893
B U32_tRMS_rc@AC V] 287.2038 2304917 -56.71214 2357089
11_tRMS_rc@AC [A] 1477345 180.3445 3261005 127.5003
12_tRMS_rc@AC [A] 130.8836 182.5602 4267653 127.5089
®13_tRMS_rc@AC [A] 1413991 183.8612 42.46208 130.2588
BP_t_rc@AC [W] 9443.763 125399.3 115955.6 81072.35
®Q_t_rc@AC [var] -122967.0 -0483.467 113482.6 40025.17
®1_fund_Q_SYM+_rc@AC [A] -00.02471 2900112 87.11560 2591552
®1_fund_Q_SYM-—_rc@AC [A] -0.452153 0.426289 0.878441 7071084
®1_fund_P_SYM+_rc@AC [A] 1004113 1817104 1716692 117.2240
®1_fund_P_SYM-_rc@AC [A] 0.782275 -1.407908 2190183 4010756
@ U_fund_SYM+_rc@AC [V] 497.8489 3983715 -99.47736 4083352
U_fund_SYM-_rc@AC [V] 0916013 1.042355 0.126342 5.040537
U+[V] 287.4354 2304123 -57.02308 2466734
oU-M 0.623001 0.691883 0.068882 1.905365
.
.
e
.
.
L

P9y BV G0 BYE 4R JYE ity

L]
L]
1.06.500 106,600 (2] 106.700 1.06.800 [}

A B HRE HHE

B8 [s] 1:06.626217 1:06.651362 0.025145
@ UL_tRMS_rc@AC [V] 287.7302 230.3710 5735927 260.1308
@ U2_tRMS_rc@AC [V] 287.4695 2304711 -56.90834 2627430
@ U2_tRMS_rc@AC [V] 287.1955 229.9541 -57.24142 2564541
11_tRMS_rc@AC [A] 147.6690 22.37432 -125.2947 108.1480
12_tRMS_rc@AC [A] 140.2484 17.55733 -122.6911 98.28976
@ I13_tRMS_rc@AC [A] 141.4510 20.24627 -121.2048 106.7232
@P_t_rc@AC W] 9207.182 -2048.339 -12245.52 B577.656
@®Q_t_rc@AC [var] -123079.4 13539.26 136618.7 B4TTE.44
@ 1_fund_Q_SYM+_rc@AC [A] -80.10319 3100404 9320359 54.32879
@ 1_fund_Q_SYM-_rc@AC [A] -0.390423 -6.045034 -5.654611 12.50382
@ |_fund_P_SYM+_rc@AC [A] 9.870131 -4.283406 -14.15354 10.19757
@ 1_fund_P_SYM-_rc@AC [A] 0.648711 -7.627274 -8.275985 3.804885
@ U_fund_SYM+_rc@AC [V] 4978483 308.8270 -99.02127 448.5029
U_fund_SYM-_rc@AC [V] 1.022542 0.698132 -0.324410 10.19382
U+ 287.4354 277.4908 -9.944540 282.5069
auU-V 0.623001 3.542758 2.919757 2.543547
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VS1.2

Before fault

BiEl [s] 0:51.321082 1:01.324858 0:10.003767
@ U1_tRMS_rc@AC [V] 2302448 230.1794 -0.065399 2301927
@ U2_tRMS_rc@AC [V] 2296675 2296740 653163 2206979
@ U3_tRMS_rc@AC [V] 2295196 229.4950 -0.023773 2205298
11_tRMS_rc@AC [A] 3741420 38.02286 0.608655 37.37399
12_tRMS_rc@AC [A] 36.10607 3742610 1320034 37.03926
@ 12_tRMS_rc@AC [A] 3052676 3864857 -0.878161 38.18631
@ P_t_rc@AC [W] 2575852 2539343 2349141 25667.55
@®Q_t_rc@AC [var] -3377.304 -3420.880 4357617 3263.425
®1_fund Q SYM+_rc@AC [A] -1.833850 -1.672999 0.160852 1.760724
®1_fund_Q_SYM-_rc@AC [A] 0.820797 0.248839 -0.571958 0.305332
®1_fund_P_SYM+_rc@AC [A] 37.35084 37.70793 0.348083 3722074
@ 1_fund_P_SYM-_rc@AC [A] 0.043559 -0.214746 -0.258305 0269115
@ U_fund_SYM+_rc@AC [V] 3950405 397.9934 -0.047119 398.0340
U_fund_SYM-_rc@AC [V] 1032808 0.925930 -0.106878 0.986401
sU+[V] 2208209 2297765 -0.044359 2208118
euU-V] 0567422 0594110 0.026688 0.569403

Duration fault time

L]oL.]e

.1

O

L
10L00 10125 PET : ] 10L75 10200

A B 1] H%E

B8 [s] 1:01.325039 1:01.545037 0.219998
B U1_tRMS_rc@AC [V] 230.17%4 287.9337 5775436 285.6436
@ U2_tRMS_rc@AC [V] 2296740 287.6357 S5T.96162 285.5074
B U3_tRMS_rc@AC [V] 2294959 287.2107 57.71436 284.8000
11_tRMS_rc@AC [A] 3802286 93.94976 55.92690 92.34451
12_tRMS_rc@AC [A] 37.42610 84.01622 5659012 92.28824
®13_tRMS_rc@AC [A] 3864857 95.98090 5733232 9470196
@P_t_rc@AC W] 25993.43 9300.426 -16683.01 10650.29
®Q_t_rc@AC [var] -3420.880 -81129.12 -T7T08.24 T9708.15
@ 1_fund_Q_SYM+_rc@AC [A] -1.672999 -93.78434 -92.11134 90.69814
®1_fund_Q_SYM-—_rc@AC [A] 0.248839 0.941863 0.693024 2753688
®1_fund_P_SYM+_rc@AC [A] 37.70793 10.77433 -26:93360 12.98246
®1_fund_P_SYM-_rc@AC [A] -0.214746 0.602017 0.823762 4345430
8 U_fund_SYM+_rc@AC [V] 3979934 498.1209 100.1275 494.0318
U_fund_SYM-_rc@AC [V] 0.925930 1.219249 0.293320 3435903
U+ V] 2297765 287.6277 ST.8511T 280.1046
ouU-M 0594110 0.668269 0.074159 1.558464
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

B8] [s] 1:01.325039 1:01.355871 0.030833
B UL_tRMS_rc@AC [V] 230.1794. 286.5701 5630072 268.8667
@ U2_tRMS_rc@AC [V] 2296740 285,456 56.27260 2657672
B U32_tRMS_rc@AC V] 2294959 2857478 5625191 269.7913
11_tRMS_rc@AC [A] 3802286 107.0047 66.98186 74.56894
12_tRMS_rc@AC [A] 3742610 9936335 6193725 6048106
®13_tRMS_rc@AC [A] 3864857 1073621 66.71349 72.06846
BP_t_rc@AC [W] 25993.43 12941.58 -13051.86 1665149
®Q_t_rc@AC [var] -3420.880 -88817.53 -85396.65 5522853
®1_fund_Q_SYM+_rc@AC [A] -1.672999 8854361 -96.87061 5223110
®1_fund_Q_SYM-—_rc@AC [A] 0.248839 3649247 3400409 5.464748
®1_fund_P_SYM+_rc@AC [A] 37.70793 14.98124 -22.72669 22.08397
®1_fund_P_SYM-_rc@AC [A] -0.214746 7.881074 8095820 10.97607
B U_fund_SYM+_rc@AC [V] 3979934 4955107 9751733 463.3759
U_fund_SYM-_rc@AC [V] 0.925930 1.188641 0262711 8250636
U+[V] 229.7765 2456181 1584160 2578292
oU-M 0594110 4.321880 3727770 3.084770

Injected reactive current at 60ms

.
.
.
B
.
.
:
:
:
:
.
.
.
] A B 21 HE
BiEl [s] 1:01.325039 1:01.385140 0.060101
@ U1_tRMS_rc@AC [V] 230.1794 289.4518 59.27240 278.0523
@ U2_tRMS_rc@AC [V] 229.6740 290.5541 60.88005 276.8155
@ U3_tRMS_rc@AC [V] 229.4959 287.5743 58.07845 277.9055
11_tRMS_rc@AC [A] 38.02286 1004707 6244787 85.40315
12_tRMS_rc@AC [A] 37.42610 99.09320 GLBETE0 80.50993
@12_tRMS_rc@AC [A] 38.64857 104.6666 66.01801 85.58501
@ P_t_rc@AC [W] 25993.43 12365.10 -13628.33 13406.30
®Q_t_rc@AC [var] -3420.880 -87098.66 -83678.78 70158.82
®1_fund_Q_SYM+_rc@AC [A] -1.672999 -99.79662 -98.12362 T5.77565
.LﬁdeLS\rM—J(@M Al 0.248839 2.982566 2.733727 4.044234
@1_fund_P_SYM+_rc@AC [A] 37.70793 14.24852 -23.45040 17.36524
@ |_fund_P_SYM-_rc@AC [A] -0.214746 -0.743076 -0.528330 8.163443
© U_fund_SYM+_rc@AC [V] 397.9934 500.8918 102.8984 480.2550
U_fund_SYM-_rc@AC [V] 0.925230 2.048779 1122849 6.104888
SU+V] 2207765 287.5018 5T.81531 263.0307
SU-NM 0.594110 1.029725 0.435615 2.416318
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15} HEiE

B8] [s] 1:01.545204 1101644404 0.099200
B UL_tRMS_rc@AC [V] 287.9337 2288729 -59.06087 236.4823
@ U2_tRMS_rc@AC [V] 287.6357 227.3589 -60.27T672 236.0688
B U32_tRMS_rc@AC V] 287.2107 2204134 -57.79132 2357110
11_tRMS_rc@AC [A] 93.94976 3775829 -56.19147 3839320
12_tRMS_rc@AC [A] 9401622 3716617 -56.85005 3791781
®13_tRMS_rc@AC [A] 9598090 37.71937 -58.26152 44.04488
BP_t_rc@AC [W] 9300.426 25363.92 16063.50 13662.73
®Q_t_rc@AC [var] -81120.12 4315923 85545.04 2778559
®1_fund_Q_SYM+_rc@AC [A] 0378438 2.795816 9658016 27.37301
®1_fund_Q_SYM-—_rc@AC [A] 0.941863 -0.298261 -1240124 5540034
®1_fund_P_SYM+_rc@AC [A] 1077433 36.99269 2621837 19.79872
®1_fund_P_SYM-_rc@AC [A] 0.609017 -0.133117 -0.748133 1563842
B U_fund_SYM+_rc@AC [V] 498.1209 3958574 -102.2635 408.5082
U_fund_SYM-_rc@AC [V] 1219249 1.119834 -0.089416 5409221
U+[V] 287.62T7 2281131 -59.51460 2472982
oU-M 0.665269 0.779228 0.110959 2191837

Recover time — Reactive power

L]
B8 [s] 1:01.545753 1:01.570664 0.024812
@ U1_tRMS_rc@AC [V] 286.1898 230.9068 -55.28310 2547594
@ U2_tRMS_rc@AC [V] 287.3707 230.6901 -56.68059 257.4852
@ U2_tRMS_rc@AC [V] 286.6206 230.0049 -56.52568 2505882
11_tRMS_rc@AC [A] 94.31586 8.142951 -86.17291 60.75620
12_tRMS_rc@AC [A] 93.49335 10.26115 -83.23219 59.49820
@13_tRM5_rc@AC [A] 97.22801 1771775 -79.51026 T72.05683
@P_t_rc@AC [W] 0886.146 987.8126 -8898.333 5937.254
®Q_t_rc@AC [var] -81126.90 8265.355 89392.25 5002045
@1_fund_Q_SYM+_rc@AC [A] 8387772 3.140167 9T.01788 49.41556
®1_fund_Q_SYM-_rc@AC [A] 1245999 -4.730462 -5.979461 10.66585
@1_fund_P_SYM+_rc@AC [A] 1162343 1.404667 -10.21877 7.221120
@ 1_fund_P_SYM-_rc@AC [A] -1513828 0.183476 1.697304 2.358004
@ U_fund_SYM+_rc@AC [V] 4964853 300.3437 -07.14166 439.0043
U_fund_SYM-_rc@AC [V] 1.072928 1.048663 -0.024265 10.38886
U+ 287.6277 271.8186 -15.80908 279.8348
SU-M 0.668269 4.655612 3987343 3.325756
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VS2.1.1.a

Before fault

BiEl [s] 0:51.134530 1:01.187591 0:10.053061
@ U1_tRMS_rc@AC [V] 2314195 2313810 -0.038467 2313642
@ U2_tRMS_rc@AC [V] 230.7645 230.7808 0.016251 230.7513
@ U3_tRMS_rc@AC [V] 230.7497 230.7509 1282e-3 230.7547
11_tRMS_rc@AC [A] 179.2465 178.7900 -0.456497 178.8555
12_tRMS_rc@AC [A] 183.3083 183.8524 0.544174 162.6534
@ 12_tRMS_rc@AC [A] 1821119 1817251 -0.386750 181.3882
@ P_t_rc@AC [W] 1257808 125708.1 7267188 125366.9
@®Q_t_rc@AC [var] 2438.054 2422.021 -16.03345 2162.780
®1_fund Q SYM+_rc@AC [A] 0.684367 0.031572 -0.652795 0.332886
®1_fund_Q_SYM-_rc@AC [A] -0.391892 -0.824253 -0.432361 0.686561
®1_fund_P_SYM+_rc@AC [A] 1815219 181.4219 -0.100082 180.9411
@ 1_fund_P_SYM-_rc@AC [A] -0.511885 -1.593217 -0.781332 0573802
@ U_fund_SYM+_rc@AC [V] 400.0599 400.0437 -0.016235 400.0234
U_fund_SYM-_rc@AC [V] 0511121 0.368585 -0.542536 0591414
sU+[V] 2308400 2308509 0.010902 230.9604
euU-V] 0535515 0537778 2.262e3 0514620

Duration fault time

.
.
.
.
.
.
:
:
:
H
L]
.
L]
A8 [5] 1:01.186007 1:06.215026 5.020019
@ U1_tRMS_rc@AC [V] 2314032 276.2090 44.80576 276.0559
@ U2_tRMS_rc@AC [V] 230.7856 2757442 44.95863 275.7078
@ U3_tRMS_rc@AC [V] 2307454 275.8759 45.13045 2757718
11_tRMS_rc@AC [A] 178.6639 7416976 -104.4341 7477280
12_tRMS_rc@AC [A] 183.9220 T1.57029 -106.3517 78.95961
@ 13_tRMS_rc@AC [A] 1817045 T7.27055 -104.4340 77.65253
@ P_t_rc@AC [W] 125693.8 3694.484 -121999.3 6942.599
®Q_t_rc@AC [var] 2435617 -63084.90 -65520.52 6337246
@ 1_fund_Q_SYM+_rc@AC [A] 0.094363 -73.73103 -73.82539 74.69616
®1_fund_Q_SYM-_rc@AC [A] 0.126887 1.068342 0.941356 1.096476
®1_fund P_SYM+_rc@AC [A] 181.3943 4422993 -176.9714 9.406907
@1_fund_P_SYM-_rc@AC [A] -1.752652 -0.743786 1.008865 1.628732
@ U_fund_SYM+_rc@AC [V] 400.0553 4779361 TT.83080 4T7.7659
U_fund_SYM-_rc@AC [V] 0.555925 0.791396 0.235471 0.895261
SU+V] 2309509 275.9832 45.03233 275.6407
au-NV] 0537778 0437575 -0.100203 0477652
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms
;g
.-
« 7
H =
. =
. =
. =
s 9
H
H
[ ] e
" o
. -
A B iR HEE
B8] [s] 1:01.186007 1:01.489474 0.303467
@ U1_tRMS_rc@AC [V] 231.4032 276.1412 4473804 2T3TTTE
@ U2_tRMS_rc@AC [V] 230.7856 275.8130 45.02745 273.6315
@ U3_tRMS_rc@AC [V] 230.7454 275.8085 45.06313 2733219
I11_tRMS_rc@AC [A] 178.6639 72.94798 -105.7159 76.11761
12_tRMS_rc@AC [A] 183.9220 TT.57705 -106.3449 80.97675
@ 13_tRMS_rc@AC [A] 181.7045 74.00853 -107.6960 TT.78748
@ P_t_rc@AC W] 125693.8 3852.321 -121841.5 24000.62
®Q_t_rc@AC [var] 2435617 -61833.01 -B4268.62 5833278
©1_fund_Q_SYM+_rc@AC [A] 0.094363 -74.54932 -T4.64369 68.23022
®1_fund_Q_SYM-_rc@AC [A] 0.126987 0.664332 0.537346 2.596003
@ 1_fund_P_SYM+_rc@AC [A] 1813943 4.656591 -176.7378 33.84321
@ 1_fund_P_SYM-_rc@AC [A] -1.752652 -1.590140 0.162512 4452548
@ U_fund_SYM+_rc@AC [V] 400.0553 4T7.9046 77.84930 473.7869
U_fund_SYM-_rc@AC [V] 0.555925 0.714419 0.158494 2209812
SU+ V] 230.9509 2759662 45.01531 270.3836
SU-M 0.537778 0.470366 -0.067412 0.975930
Injected reactive current at 60ms
;g
.-
« 7
B
.
.
:
:
.
.
L]
.
L]
] A B aR HEE
B8 [s] 1:01.186007 1:0L787314 0.601307
@ U1_tRMS_rc@AC [V] 231.4032 276.1515 4474826 2749671
@ U2_tRMS_rc@AC [V] 230.7856 2TSTTI4 4499181 2747178
@ U3_tRMS_rc@AC [V] 2307454 2758727 4512727 2745972
11_tRMS_rc@AC [A] 178.6639 T3.52115 -105.1427 74.50050
12_tRMS_rc@AC [A] 183.9220 7649722 -107.4248 79.00955
@12_tRMS_rc@AC [A] 1817045 75.13319 -106.5713 76.43412
@ P_t_rc@AC [W] 125693.8 3262.150 -122431.7 17240.86
®Q_t_rc@AC [var] 2435.617 -62040.67 -64476.28 60139.49
®1_fund_Q_SYM+_rc@AC [A] 0.094363 -74.75584 ~74.85020 T1.46370
.Lfnmi,!LS\fM—,m@M Al 0.126987 1.027280 0.300293 1.986562
@1_fund_P_SYM+_rc@AC [A] 181.3943 3.930439 -177.4549 2424207
@ |_fund_P_SYM-_rc@AC [A] -1.752652 -0.7T06666 1.045985 3.282295
@ U_fund_SYM+_rc@AC [V] 400.0553 477.9266 TTET13 475.8641
U_fund_SYM-_rc@AC [V] 0.555925 0.724804 0.238879 1.656455
SU+V] 230.9509 275.9659 45.01505 273.0090
au-V 0.537778 0.463899 -0.073879 0.762511
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15} HEiE

B8] [s] 106213447 1:06.437632 0.224185
B UL_tRMS_rc@AC [V] 2762137 2314012 -aa.81247 2365646
@ U2_tRMS_rc@AC [V] 275.7653 230.5246 -45.24068 2358892
B U32_tRMS_rc@AC V] 2758442 230.7910 -45.05321 236.1748
11_tRMS_rc@AC [A] 7423318 1787374 104.5042 9851788
12_tRMS_rc@AC [A] T7.56596 1816412 104.0752 1012126
®13_tRMS_rc@AC [A] T7.30070 1818326 104.5319 100.9301
BP_t_rc@AC [W] 3792.470 125085.8 1213033 66678.59
®Q_t_rc@AC [var] -63108.31 S08L771 68165.08 22476.08
®1_fund_Q_SYM+_rc@AC [A] -73.79065 1.364652 7515530 2413735
®1_fund_Q_SYM-—_rc@AC [A] 0.808770 0.249785 0558985 3304635
®1_fund_P_SYM+_rc@AC [A] 4538559 1805691 176.0305 96.02395
®1_fund_P_SYM-_rc@AC [A] -0.919635 -0.416323 0.503312 1823965
B U_fund_SYM+_rc@AC [V] 4779332 399.9309 -78.00229 409.0092
U_fund_SYM-_rc@AC [V] 1048769 0.936624 -0.112145 2885621
U+[V] 2759832 2313521 4463114 2421868
oU-M 0.437575 0.522839 0.085264 1.191579

..]® .

L)

IEEI T K]

.
L] -
. o
B8 [s] 1:06.227844 1:06.246990 0.019146
@ U1_tRMS_rc@AC [V] 2748865 234.4572 -40.42837 2553377
@ U2_tRMS_rc@AC [V] 2755763 231.9568 -43.61851 257.6408
@ U3_tRMS_rc@AC [V] 275.4014 2312399 -44.16148 251.3413
11_tRMS_rc@AC [A] 74.82870 12.05251 -62.77619 55.08043
12_tRMS_rc@AC [A] 78.89127 29.81060 -49,08067 58.28146
@ 12_tRMS_rc@AC [A] 7845493 38.28822 -40.166T1 67.14258
@ P_t_rc@AC W] 4075.270 2891431 -1183.839 4255.814
@Q_t_rc@AC [var] -63786.51 1836814 82154.65 46634.90
@ 1_fund Q SYM+_rc@AC [A] -74.80939 1.314440 76.12383 46.05042
@ 1_fund_Q_SYM-_rc@AC [A] -1.270513 8451130 9.721643 10.58188
@ 1_fund_P_SYM+_rc@AC [A] 4.930034 4128726 -0.801208 5.457009
@ |_fund_P_SYM-_rc@AC [A] -0.415311 -2.859187 -2.443876 4.032689
@ U_fund_SYM+_rc@AC [V] 4767092 4025686 -74.14053 4401454
U_fund_SYM-_rc@AC [V] 1.095063 3227826 2132763 9231034
U+ 2759446 266.6796 -9.265039 271.3516
au-v] 0.481119 2984254 2503134 2.137434
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test-VS2.1.1.b
Before fault
[ ]
.
L ]
[ ]
.
L]
L ]
[ ]
.
L]
L]
[ ]
.
[(m] A B =] HAE
Al [s] 0:51.8471 1:01.8497 0:10.0027
B U1_tRMS_rc@AC [V] 230.4454 2303107 -0.134689 230.4080
@ U2_tRMS_rc@AC [V] 229.8174 229.8547 0.037247 279.8028
@ U3_tRMS_rc@AC [V] 229.7852 229.7360 -0.049255 229.7558
11_tRMS_rc@AC [A] 197.5510 198.1555 0.604492 197.8551
12_tRMS_rc@AC [A] 198.5990 197.5242 -1.074738 198.7190
@ 12_tRMS_rc@AC [A] 2012059 2015668 0.360916 2011722
@ P_t_rc@AC [W] 110154.3 110318.0 163.6797 110268.2
®Q_t_rc@AC [var] -82127.27 -81816.63 310.6406 82097.47
®1_fund_Q_SYM+_rc@AC [A] -118.9669 -118.5363 0.430618 118.9357
®1_fund_Q_SYM-_rc@AC [A] 0.877748 0.633490 -0.184258 0.694666
@ |_fund_P_SYM+_rc@AC [A] 159,6371 159.9052 0.268143 159.8203
@ 1_fund_P_SYM-_rc@AC [A] -0.582415 0.131454 0.713869 0.426567
@ U_fund_SYM+_rc@AC [V] 398.3830 3983039 -0.089081 398.3457
U_fund_SYM-_rc@AC [V] 0.056584 0.570524 -0.386060 0.095772
Duration fault time
.
.
.
.
B
:
|
.
.
w0 B B O o Tiso B =
A B 515 HMNE
FiE [s] 1:01.8510 106.9672 51162
S U1_tRMS_rc@AC [V] 230.3163 276.1432 45.82700 2759111
B U2_tRMS_rc@AC [V] 220.8605 275.6311 4577060 2754272
B U3_tRMS_rc@AC [V] 2297359 275.5889 45.84303 2754048
11_tRMS_re@AC [A] 1981722 196.4448 -1.727356 1959700
12_tRMS_rc@AC [A] 197.5443 196.9322 -0.612045 196.7071
@12_tRMS_rc@AC [A] 201.5532 198.8209 2732361 199.0538
B P_t_rc@AC W] 110342.8 5052.724 -105290.1 6992447
®Q_t_rc@AC [var] 8179722 1632422 -81444.98 1629312
0 1_fund_Q_SYM+_rc@AC [A] -118.5041 -197.2444 -78.74030 196.87%4
®1_fund_Q_SYM-_rc@AC [A] 0573236 0.448208 -0.125028 1386058
@1_fund_P_SYM+_rc@AC [A] 159.9357 6087810 -153.8379 9.151527
®1_fund_P_SYM-_rc@AC [A] -0.061276 -0.067824 -6.5086-3 1018261
B U_fund_SYM+_rc@AC [V] 3983129 A4T7.6686 79.35574 4TT.3066
U_fund_SYM-_rc@AC [V] 0.590014 1.269508 0.679494 1087488
|U+V] 2299693 2757422 4577287 275.3359
suU-v 0.587602 0.529410 -0.058192 0591963
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TUVNORD

Report No.: BL-DG2630055-202

Injected reactive current at 30ms
.
L]
L]
.
L ]
L]
L ]
[ ]
L]
L ]
L]
.
L] = Tl -
101800 1 1:02.000 102,100 [ ]
[(m] A B (=151 HAME
Al [s] 1:01.8510 1:01.8817 0.0306
@ V1_tRMS_rc@AC [V] 230.3163 2711978 40,88153 259.0078
@ U2_tRMS_rc@AC [V] 229.8605 270.665T 40.80524 2564578
@ U3_tRMS_rc@AC [V] 229.7399 2711023 41,36237 259,9657
11_tRMS_rc@AC [A] 198.1722 2016569 3484711 173.0501
12_tRMS_rc@AC [A] 1675443 2012379 3.693588 164,9647
@ 12_tRMS_rc@AC [A] 201.5532 200.6143 £.061096 167.6696
@ P_t_rc@AC [W] 110342.8 6178.107 -104164.7 60403.22
®Q_t_rc@AC [var] -81797.22 -165869.0 -84071.78 115057.9
®1_fund_Q_SYM+_rc@AC [A] -118.5041 -202.2682 -83.76407 126.4288
®1_fund_Q_SYM-_rc@AC [A] 0.573236 3.039683 2.466447 14.36152
@ _fund_P_SYM+_rc@AC [A] 159,9357 7.574629 -152.3611 85.53865
@ 1_fund_P_SYM-_rc@AC [A] -0.061276 4,528524 4,589801 12.13690
@ U_fund_SYM+_rc@AC [V] 3883129 4693513 71.03845 447.0255
U_fund_SYM-_rc@AC [V] 0.550014 0.688332 0.098319 6.392491
Injected reactive current at 60ms
[ ]
.
L ]
[ ]
.
L]
L ]
[ ]
.
L]
L]
[ ]
L4 ToIia H
: D D 102,00 ! 1:02.50 [ ]
[(m] A B =] HAE
Al [s] 1:01.8510 1:01.9115 0.0604
B U1 tRMS rc@AC V] 2303163 2759174 4560114 265.9922
@ U2_tRMS_rc@AC [V] 229.8605 276.9485 47.08798 2648767
@ VU3_tRMS_rc@AC [V] 229.7399 274.4342 44,69434 266.0519
11_tRMS5_rc@AC [A] 196.1722 196.5009 -1.671280 182,7834
12_tRMS_rc@AC [A] 1975443 193.0490 -4.495255 178.9893
@ 13_tRMS_rc@AC [A] 201.5532 197.8400 -3.713196 184.1089
@ P_t_rc@AC [W] 110342.8 7500.720 -102842.1 43822.02
®Q_t_rc@AC [var] -81797.22 -161803.0 -80005.73 138430.1
®1_fund_Q_SYM+_rc@AC [A] -118.5041 -195.3730 -76.86885 162.5676
®1_fund Q_SYM-_rc@AC [A] 0.573236 1.560608 0.987372 10.84908
@ |_fund_P_SYM+_rc@AC [A] 159,9357 9.047287 -150.8884 62.02998
@ 1_fund_P_SYM-_rc@AC [A] -0.061276 2.237942 2299218 8938686
@ U_fund_SYM+_rc@AC [V] 3983129 477.6305 79.31760 450.7466
U_fund_SYM—_rc@AC [V] 0.550014 2,050824 1.460810 4752382
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

A B =15 HAE

A [s] 1:06.9641 1:07.1338 01697
®U1_tRMS_rc@AC [V] 2761141 2318692 -a4.24490 237.0008
®U2_tRMS_rc@AC [V] 275.6921 23092712 4476495 2362069
®U2_tRMS_rc@AC [V] 2756154 231.3559 -a4.35948 2364203
tRMS_rc@AC [A] 1965503 158.2457 -38.30458 108.8445
tRMS_rc@AC [A] 1968159 1613002 3547178 1109366
®13_tRMS_rc@AC [A] 198.8437 160.8412 -37.90253 1154442
®P_t_rc@AC W] 5008.271 110387 1060264 62204.90
®Q_t_rc@AC [var] -1632585 -5793.884 1574646 5332291
®1_fund_Q_SYM+_rc@AC [A] -197.2506 -5.644288 1916063 59.40923
®1_fund_Q_SYM-_r<@AC [A] 0.407083 -0.206620 -0.613703 8354865
@1_fund_P_SYM+_rc@AC [A] 6.043338 159.9468 153.9034 8948715
®1_fund_P_SYM-_rc@AC [A] 0.055009 -0.711400 -0.766499 2301128
®U_fund_SYM+_rc@AC V] aT1.7020 400.7603 -76.94168 409.5515
U_fund_SYM-_rc@AC [V] 1124203 0.857605 -0.266549 3440316
eu+ V] s 2316375 -44.10467 242.1858
ou-V 0529410 0570192 0.040782 1440481

Recover time — Reactive power

b0 o Tab0 T ] T30 a0 > ]

A B AR HAE

B8 5] 1:06:3641 1:16.0191 90550
®U1_tRMS_rc@AC [V] 2761141 2303519 -a5.76222 2305689
BU2_tRMS_rc@AC [V] 275.6921 20,7383 -25.95384 2299601
®U3_tRMS_rc@AC V] 75,6158 287138 -45.90195 2299007
11_tRMS_rc@AC [A] 1965503 198.3955 1845230 185.6076
12_tRMS_rc@AC [A] 196.8159 199.8603 3.044373 186.5890
®12_tRMS_rc@AC [A] 198.8437 2008663 2022583 188.8456
B P_t_rc@AC W] 5008.271 110589.7 1055814 109570.7
®Q_t_re@AC [var] -163256.5 8214127 su17.21 6827463
®1_fund_Q_SYM+_rc@AC [A] -197.2506 -119.0058 7824483 98.64901
®1_fund_Q_SYM-_rc@AC [A] 0.407083 -0.123989 -0.530572 1303708
®1_fund_P_SYM+_rc@AC [A] 6043338 160.3224 1542791 1587799
nd_P_SYM-_rc@AC [A] 0.0850%9 -0.456900 -0.511500 05618018
®U_fund_SYM+_rc@AC V] aT1.7020 3982515 -79.450%4 38,6097
U_fund_SYM-_rc@AC [V] 1124203 0.991181 -0.133062 1101744
ouU+V] 277422 229.9851 4575106 2302712
ou-V 0523410 0574555 0.045145 0608929
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test — VS2.1.2

Before fault

L.]e .

.1

LT

L]
L
BiEl [s] 0:51.85016 1:01.87040 0:10.02023
@ U1_tRMS_rc@AC [V] 2311829 2311922 9.308e-3 2311694
@ U2_tRMS_rc@AC [V] 230.7825 230.8058 0023224 230.8010
@ U3_tRMS_rc@AC [V] 2306872 230.7700 0.082825 230.7083
11_tRMS_rc@AC [A] 37.55792 37.05647 -0.501453 36.57964
12_tRMS_rc@AC [A] 37.55037 37.98483 0434464 38.04273
@ 12_tRMS_rc@AC [A] 3699622 37.90680 0910587 37.09662
@ P_t_rc@AC [W] 25769.90 25832.13 69.23047 2571118
®Q_t_rc@AC [var] 2419.888 3551347 1131.458 2780.833
@ 1_fund_Q_SYM+_rc@AC [A] 2.098042 4.316726 2218683 3.060752
@ 1_fund_Q_SYM-_rc@AC [A] 0134011 -0.033217 -0.167228 0.575686
®1_fund_P_SYM+_rc@AC [A] 37.20421 37.20872 0.094509 37.11807
@ 1_fund_P_SYM-_rc@AC [A] -0.235812 -0.651619 -0.415807 0418419
@ U_fund_SYM+_rc@AC [V] 399.5006 399.9658 0.065186 399.9160
U_fund_SYM-_rc@AC [V] 0.743947 0.567675 -0.176273 0.776691
sU+[V] 2308951 230.8261 -0.069020 2308984
euU-M 0446371 0.461071 0.014700 0448223
Duration fault time
L
L
e
O
L
L}
.
:
3
.
L
L]
L]

[w] A B =153 HRE
A8 [5] 1:01.86755 1:06.90738 5.03983
@ U1_tRMS_rc@AC [V] 2311576 276.1935 45.03589 276.0854
@ U2_tRMS_rc@AC [V] 230.7338 275.8425 45.10873 275.7232
@ U3_tRMS_rc@AC [V] 230.7704 275.7855 45.01515 2757475
11_tRMS_rc@AC [A] 36.70795 68.25562 31.54767 68.628097
12_tRMS_rc@AC [A] 3668036 7261617 35.93582 7248311
®13_tRMS_rc@AC [A] 37.4572 69.50468 3155896 69.61775
B P_t_rc@AC [W] 25438.03 3563.733 2187429 4611657
®Q_t_rc@AC [var] 3698371 -57941.28 -61639.65 57962.85
@ I_fund_Q_SYM+_rc@AC [A] 4316246 -69.78168 -74.09793 69.81062
®1_fund_Q_SYM-_rc@AC [A] 0.713701 0.570538 -0.143103 0.724385
@1_fund_P_SYM+_rc@AC [A] 36.72583 4.302351 -32.42348 5.652300
@1_fund_P_SYM-_rc@AC [A] -0.740727 -1.440953 -D.700226 1.304384
@ U_fund_SYM+_rc@AC [V] 399.9051 4779375 78.03241 4T7.7809
U_fund_SYM-_rc@AC [V] 0.355008 0.794380 -0.060628 0.396340
|U+V] 2308261 2753426 4511652 2756417
ouU-M 0461071 0471746 0.010675 0475929
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

B8] [s] 1:01.86755 1:02.16959 0.30204
B UL_tRMS_rc@AC [V] 2311576 276.1340 2497641 2742070
@ U2_tRMS_rc@AC [V] 230.7338 2758371 45.10333 274.0035
B U32_tRMS_rc@AC V] 230.7704 275.8560 45.08568 2736750
11_tRMS_rc@AC [A] 3670795 68.98141 3227345 65.13593
12_tRMS_rc@AC [A] 36.68036 7123882 3455847 6977229
®13_tRMS_rc@AC [A] 3794572 67.66606 29.72034 66.95056
BP_t_rc@AC [W] 25438.08 3326.968 -22111.06 8102.624
®Q_t_rc@AC [var] 3698.371 -5T267.96 -60966.33 s5022.42
®1_fund_Q_SYM+_rc@AC [A] 4316246 -68.98090 1320714 6588175
®1_fund_Q_SYM-—_rc@AC [A] 0.713701 -0.362913 -1076614 0.976608
®1_fund_P_SYM+_rc@AC [A] 3672583 4019306 -32.70852 10.54947
®1_fund_P_SYM-_rc@AC [A] -0.740727 -1.362521 0621794 2142413
B U_fund_SYM+_rc@AC [V] 399.9051 477.9406 78.03558 474.4450
U_fund_SYM-_rc@AC [V] 0.855008 0.739050 -0.115958 2242945
U+[V] 230.8261 275.9863 4516026 2706141
oU-M 0.461071 0.425427 -0.035644 0.981221

Injected reactive current at 60ms

L]
B8 [s] 1:01.86755 1:02.46047 0.60192
@ U1_tRMS_rc@AC [V] 2311576 276.1632 45.00555 2752044
@ U2_tRMS_rc@AC [V] 230.7338 275.9011 4516730 2749195
@ U2_tRMS_rc@AC [V] 230.7704 2759315 4516118 2747791
11_tRMS_rc@AC [A] 36.70795 67.12549 3041753 66.91141
12_tRMS_rc@AC [A] 36.68036 70.43617 33.75582 71.20460
@13_tRM5_rc@AC [A] 37.94572 67.52097 29.57524 68.37405
@P_t_rc@AC [W] 25438.03 3501.839 -21936.19 B480.204
®Q_t_rc@AC [var] 3698.371 -56493.74 -60182.11 56560.06
@1_fund_Q_SYM+_rc@AC [A] 4316246 -68.03280 -72.34904. 67.95079
®1_fund_Q_SYM-_rc@AC [A] 0.713701 0.0112%9 -0.702402 0.207599
@1_fund_P_SYM+_rc@AC [A] 3672583 4226254 3249958 8.309625
@ 1_fund_P_SYM-_rc@AC [A] -0.T40727 -1.200782 -0.550056 1771238
@ U_fund_SYM+_rc@AC [V] 390.9051 478.0324 78.13431 476.2200
U_fund_SYM-_rc@AC [V] 0.855008 0.627239 -D.227768 1.675023
U+ 230.8261 2759033 45.07719 273.2261
SU-M 0.461071 0.426823 -0.034248 0.766347
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.

L]eL.]e

[}

i

L}

. =
. -
106.25 L0550 10675 [ : ) 10725
A B aE HEiE
B8] [s] 1:06.91009 1:07.01132 0.10124
@ U1_tRMS_rc@AC [V] 276.1633 230.3054 -45.85791 235.6005
@ U2_tRMS_rc@AC [V] 2757808 229.0355 -45.60522 2352107
@ U3_tRMS_rc@AC [V] 2757876 230.7100 -45.07758 235.0854
11_tRMS_rc@AC [A] 68.15627 37.75200 -30.40336 2878124
12_tRMS_rc@AC [A] 73.00526 37.95890 -35.04636 30.58405
@ 13_tRMS_rc@AC [A] 68.83991 3562138 -33.21854 3132760
@ P_t_rc@AC W] 3280.781 25125.64 21844.86 11371.04
®Q_t_rc@AC [var] 5784794 4950.725 6279867 19654.82
®1_fund_Q_SYM+_rc@AC [A] -69.70457 4038696 7374327 20.36113
®1_fund_Q_SYM-_rc@AC [A] 0.167286 -1.176404 -1.343690 3.930262
@1_fund_P_SYM+_rc@AC [A] 3962018 36.40009 32.43307 1648171
@ 1_fund_P_SYM-_rc@AC [A] -1.719581 0.089720 1.809300 1427645
@ U_fund_SYM+_rc@AC [V] 477.8856 398.4264 -79.45920 407.2082
U_fund_SYM-_rc@AC [V] 0.520824 0.859061 0.348237 4225104
au+V] 2753426 229.1990 -46.74362 246.0572
au-V] 0471746 0.615841 0.144095 1.605101
.
.
e
.
.

L]
L]
106750 1:06.800 1:06.850 1:06.900 [=] 1:06.950 1:07.000 [ -]

A B HRE HHE

B8 [s] 1:06.91009 1:06.93024 0.02015
@ UL_tRMS_rc@AC [V] 276.1633 234.9398 4122345 256.6025
@ U2_tRMS_rc@AC [V] 275.7508 232.1678 4361203 2587304
@ U2_tRMS_rc@AC [V] 2T5.7876 2312510 -44,53664 2525060
11_tRMS_rc@AC [A] 68.15627 11.94321 -56.21305 49.86619
12_tRMS_rc@AC [A] 73.00526 26.97326 -46.03201 53.69236
@ I13_tRMS_rc@AC [A] 68.83991 28.58746 -40.25246 56.56838
@P_t_rc@AC W] 3280.781 2707.367 -573.4141 2911.609
@®Q_t_rc@AC [var] -57847.84 15443.62 73291.56 41765.00
@ 1_fund_Q_SYM+_rc@AC [A] -60.7045T 3136077 T2.84065 42.91882
@ 1_fund_Q_SYM-_rc@AC [A] 0.167286 6.402864 6.235578 8501005
@ |_fund_P_SYM+_rc@AC [A] 3.962018 3.859450 -0.102569 3721024
@ 1_fund_P_SYM-_rc@AC [A] -1.719581 -2.099857 -0.380276 2.675301
@ U_fund_SYM+_rc@AC [V] 4778856 202.9185 -T4.96704 442.2031
U_fund_SYM-_rc@AC [V] 0.520824 3.763055 3242231 9.090765
U+ 275.9426 270.5686 -5.373991 273.2688
auU-V 0.471746 2.633182 2161435 1.891585
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Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Test — VS2.2.1

Before fault

L]
L]
L}
.
L]
L}
B
H
L]
L]
L]
1 2z 2
A B =15} HEiE
B8] [s] 0:56.05916 1:06.13785 0:10.07868

B UL_tRMS_rc@AC [V] 2306010 2305725 -0.028564. 2305804

® U2_tRMS_rc@AC [V] 2298207 2299334 37233 2298277

@ U32_tRMS_rc@AC V] 2293812 2208778 -3.418e3 2298783

11_tRMS_rc@AC [A] 160.3827 179.7350 0647736 179.7941

12_tRMS_rc@AC [A] 1815690 180.8362 0732834 180.8928

®13_tRMS_rc@AC [A] 1833591 1854478 2.088654 183.4656

BP_t_rc@AC [W] 1254785 1256324 153.9141 125201.7

®Q_t_rc@AC [var] -2056.141 2247893 -191.7520 2333299

®1_fund_Q_SYM+_rc@AC [A] -0.354689 -0.054740 0299049 0333206

®1_fund_Q_SYM-—_rc@AC [A] 0.082866 1.269921 1.187055 0.553840

®1_fund_P_SYM+_rc@AC [A] 1817464 1819730 0232544 1813522

®1_fund_P_SYM-_rc@AC [A] -0.756558 -1.275739 -0519181 0843719

B U_fund_SYM+_rc@AC [V] 3986028 3985847 -0.018188 398.5888

U_fund_SYM-_rc@AC [V] 0.997493 0.689719 0307773 1.044730

eU+ V] 2301023 230.1378 0035441 230.1320

UM 0.603088 0.620570 0.017502 0.603077
L]
L]
L}

..l

Lo el

[m]
A8 [5] 1:06.13835 2:06.25867 1:00.12032
@ U1_tRMS_rc@AC [V] 230.7359 264.6396 33.90366 -
®U2_tRMS_rc@AC [V] 229.9892 264,1450 3415573 -
@ U2_tRMS_rc@AC [V] 2298920 264.1851 3429308 -
11_tRMS_rc@AC [A] 179.6445 54.28491 -125.359 -
12_tRMS_rc@AC [A] 1807632 5427154 -126.4917 -
®12_tRMS_rc@AC [A] 1853281 5573514 -129.5930 -
B P_t_rc@AC [W] 125606.0 A075.673 -121530.4 -
®Q_t_rc@AC [var] -2427.5%4 -43234.20 -40806.60 -
®1_fund Q SYM+_rc@AC [A] -5.135e-3 -54.21326 -54.20813 -
@1_fund_Q_SYM-_rc@AC [A] 0.509754 0.283573 -0.316180 -
@1_fund_P_SYM+_rc@AC [A] 181.8835 5.135440 -176.7481 =
®1_fund_P_SYM-_rc@AC [A] -1.634958 0.041614 1738573 -
8 U_fund_SYM+_rc@AC [V] 3987161 457.8157 59.09961 -
U_fund_SYM-_rc@AC [V] 0813336 0.825065 0.012630 -
|U+[V] 2301378 264.3510 21324 -
au-V 0.620570 0.532181 -0.088389 -
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

B8 [s] 1:06.13785 1:06.16868 0.03083
@ U1_tRMS_rc@AC [V] 2305725 260.0565 29.48405 2502439
@ U2_tRMS_rc@AC [V] 220534 2507424 29.80898 245.4054
@ U2_tRMS_rc@AC [V] 2208778 2596078 20.73009 2506184
11_tRMS_rc@AC [A] 179.7350 30.89604 -148.8350 112.7401
12_tRMS_rc@AC [A] 180.8362 29.70867 -151.1275 116.3936
@ 13_tRMS_rc@AC [A] 185.4478 3077347 -154.6743 107.3830
@ P_t_rc@AC [W] 125632.4 2904.751 1207277 67790.81
®Q_t_rc@AC [var] -2247.893 -23562.21 -21314.32 43262.59
@ 1_fund_Q_SYM+_rc@AC [A] -0.054740 -26.92454 -26.57010 10.70435
®1_fund_Q_SYM-_rc@AC [A] 1269921 -0.849714 -2.119635 6924452
@ |_fund_P_SYM+_rc@AC [A] 1819750 3715087 -178.2639 97.34935
@ I_fund_P_SYM-_rc@AC [A] -1.275739 2.279427 3555166 13.76961
@ U_fund_SYM+_rc@AC [V] 398.5847 4499850 51.40039 432.2563
U_fund_SYM-_rc@AC [V] 0689713 1.166854 0477174 4.444023
eU+[V] 2301378 2487157 1857794 2365672
eu-M 0620570 2703775 2.083205 1664365

Injected reactive current at 60ms

.
.
.
B
.
.
i
E:
.
:
L]
.
0575 L0500 [ 4] [] 10825 L0850 L05T
(W A B 15 HkiE
B8] [s] 1:06.13835 1:06.19842 0.06007
@ U1_tRMS_rc@AC [V] 230.7359 264.0441 33.30814 256.4043
@ U2_tRMS_rc@AC [V] 220.9802 2645554 3456616 2555864
@ U3_tRMS_rc@AC [V] 229.8920 263.0106 33.11864 256.2295
I11_tRMS_rc@AC [A] 179.6445 5157914 -128.0653 83.52001
12_tRMS_rc@AC [A] 180.7632 52.25046 -128.5127 86.35017
@ 13_tRMS_rc@AC [A] 185.3281 53.55906 -131.7691 80.29403
@ P_t_rc@AC W] 125606.0 7080.191 -118525.8 46457.06
®Q_t_rc@AC [var] 2427534 -40920.91 -38483.32 39101.71
©1_fund_Q_SYM+_rc@AC [A] -5.135e-3 -51.38549 -51.38036 30.06050
®1_fund_Q_SYM-_rc@AC [A] 0.599754 1.1229%4 0.523240 5.141427
@ 1_fund_P_SYM+_rc@AC [A] 181.8835 8941186 -172.9424 66.62203
@ 1_fund_P_SYM-_rc@AC [A] -1.694958 -0.384140 1.310819 10.00202
® U_fund_SYM+_rc@AC [V] 3987161 457.0298 58.31369 4433529
U_fund_SYM-_rc@AC [V] 0.813336 1.338412 0.525077 3.361863
U+ 230.1378 260.1373 29.99958 2426745
SU-M 0.620570 0.619628 -0.417e-4 1.474303
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

B8 [s] 20625774 2:06.38480 0.12706
@ U1_tRMS_rc@AC [V] 2646322 2322147 3241751 2347417
@ U2_tRMS_rc@AC [V] 2641408 2310367 -33.10410 234.0258
@ U2_tRMS_rc@AC [V] 2641773 2316825 -32.4477 234.1038
11_tRMS_rc@AC [A] 54.34602 1774971 1231510 9240717
12_tRMS_rc@AC [A] 5443768 1811397 126.7020 93.53666
®13_tRMS_rc@AC [A] 5545591 182.1983 126.7424 95.09203
@P_t_rc@AC [W] 4028.246 125106.7 1210785 63205.76
®Q_t_rc@AC [var] 4322381 6577.418 49801.23 16658.98
@1_fund_Q_SYM+_rc@AC [A] -54.21285 2:906239 57.11909 15.61194
®1_fund_Q_SYM-_rc@AC [A] 0293662 0.328520 0.035158 3699870
®1_fund_P_SYM+_rc@AC [A] 5077182 1800139 174.9367 90.83570
@ I_fund_P_SYM-_rc@AC [A] 0.014125 1417398 -1431523 2209916
@ U_fund_SYM+_rc@AC [V] 457.8045 4012093 -56.59525 405.6817
U_fund_SYM-_rc@AC [V] 0.866109 0.957808 0.091699 2994079
U+ 264.3510 231.8616 -32.48340 241.3686
UM 0532181 0.602434 0.070313 1412561

Recover time — Reactive power

.
.
.
:
.
.
i
E:
H
.
L]
.

206 000 208100 206,200 0D == 2:06.400 206,500 208600

(W A B 15 HkiE

B8] [s] 2:06.25774 2:06.29077 0.03303

@ U1_tRMS_rc@AC [V] 264.6322 230.8240 -33.80824 243.3289

®U2_tRMS_rc@AC [V] 264.1408 2302306 -33.91014 2441755

@ U3_tRMS_rc@AC [V] 2641773 230.1275 -34.04982 241.0766

I11_tRMS_rc@AC [A] 54,34602 3832148 5051387 3272042

12_tRMS_rc@AC [A] 5443768 4.846860 -49,50082 33.48705

@ 13_tRMS_rc@AC [A] 5545591 5.629262 -49,82665 39.97432

@ P_t_rc@AC W] 4028.246 376.5612 -3651.684 2687.352

[ ] Qilir(@ﬂc [var] -43223.81 3274.313 46408.12 26649.60

©1_fund_Q_SYM+_rc@AC [A] -54.21285 2210487 56.43234 28.07761

®1_fund_Q_SYM-_rc@AC [A] 0.293662 -0.949639 -1.243301 5.867891

@ 1_fund_P_SYM+_rc@AC [A] 5.077182 0.537428 -4.539754 3444392

@ 1_fund_P_SYM-_rc@AC [A] 0.014125 0.798788 0.784663 1331310

@ U_fund_SYM+_rc@AC [V] 457.8045 300.0497 -58.75479 4202357

U_fund_SYM-_rc@AC [V] 0.866109 1017840 0.151731 5527469

U+ 264.3510 2440556 -20.29539 257.6929

SU-M 0532181 3.655486 3.123305 2.167530
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VS2.2.2

Before fault

L.]e .

.1

. eL]e

L]
[w] A B =153 HRE
A8 [5] 0:52.3859 1:02.4037 0:10.0178
@ U1_tRMS_rc@AC [V] 230.2468 230.3878 0.141006 230.2591
@ U2_tRMS_rc@AC [V] 20,8384 229.8412 2.808e-3 2207562
@ U3_tRMS_rc@AC [V] 2295879 2296806 0.002743 2296187
11_tRMS_rc@AC [A] 35.69305 36.55000 0.856945 36.31920
12_tRMS_rc@AC [A] 37.29430 37.22897 -0.085331 3668197
®12_tRMS_rc@AC [A] 37.05103 37.62576 0.574730 37.22780
@ P_t_rc@AC [W] 2523188 2555361 3217305 25267.66
®Q_t_rc@AC [var] -1804.879 -1834.056 -29.17737 1876.838
@ 1_fund_Q_SYM+_rc@AC [A] -0.715961 -0.986707 -D.27074T 1112243
®1_fund_Q_SYM-_rc@AC [A] -0.163976 0.117363 0281339 0279731
@1_fund_P_SYM+_rc@AC [A] 36.58536 37.04195 0456583 36.63954
@1_fund_P_SYM-_rc@AC [A] -0.272275 -0.311779 -0.039505 0.366256
@ U_fund_SYM+_rc@AC [V] 398.1799 308.3138 0.133942 398.1579
U_fund_SYM-_rc@AC [V 0.952906 L0T8475 0.095570 0.976003
|U+[V] 2299346 2209063 -0.028231 229.8834
eU-M 0547276 0.541717 -5.559¢-3 0.563360
Duration fault time
.
.
L}

L]

A B HkR A

A8 [s) 1:02.4029 2:02.5244 1:00.1214
@ U1_tRMS_rc@AC [V] 2302178 2629724 3275456 2646647
@ U2_tRMS_rc@AC [V] 229.7861 264.0158 34.22968 2641727
@ U3_tRMS_rc@AC [V] 229.6633 2634437 33.78044 264.1232
11_tRMS_rc@AC [A] 36.63371 56.41936 19.78565 56.51418
12_tRMS_rc@AC [A] 37.36588 55.96292 18.59705 55.82068
@13_tRMS_rc@AC [A] 37.70518 56.86594 19.16075 56.10329
@ P_t_rc@AC [W] 25613.68 4667.906 -20945.78 4388.349
®Q_t_rc@AC [var] -1835.869 -44347.82 4251195 44303.67
@ 1_fund_Q_SYM+_rc@AC [A] -0.070828 -55.85244 -54.88162 55.66399
®1_fund_Q_SYM-_rc@AC [A] 0.121473 0.062939 -D.051534 0.613009
@1_fund_P_SYM+_rc@AC [A] 37.13973 5936466 -31.20327 5534940
@1_fund_P_SYM-_rc@AC [A] -0.207613 -0.134002 0.073612 0.468321
@ U_fund_SYM+_rc@AC [V] 398.1766 4562592 58.08255 457.8109
U_fund_SYM-_rc@AC [V] 0.842895 1.246501 0.303606 0.083424
SU+ V] 229.9063 2643136 3441228 264.3132
au-M 0541717 0.567955 0.026238 0.56648T
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

A B =15 HAlE

BiEl [s] 1:02.4029 1:024334 0.0304
@ U1_tRMS_rc@AC [V] 2302178 262.9649 32.74706 251.7989
@ U2_tRMS_rc@AC [V] 2297861 262.3317 3254556 250.0184
@ U3_tRMS_rc@AC [V] 2296633 2622176 3255431 2522824
11_tRMS_rc@AC [A] 3663371 4742655 10.79284 33.83306
12_tRMS_rc@AC [A] 37.36588 43.93105 6565178 33.31559
@ 12_tRMS_rc@AC [A] 37.70518 48.93116 1122507 33.03054
@ P_t_rc@AC [W] 25613.68 8119.376 -17494.31 14647.42
@®Q_t_rc@AC [var] -1835.869 -3592042 -34084.55 20457.65
®1_fund Q SYM+_rc@AC [A] -0.970828 -42.48767 -41.51685 18.01822
®1_fund_Q_SYM-_rc@AC [A] 0121473 0.205663 0.084191 2.290160
®1_fund_P_SYM+_rc@AC [A] 37.13973 1026700 2687274 20.74462
@ 1_fund_P_SYM-_rc@AC [A] -0.207613 3.044556 4.152169 3761554
@ U_fund_SYM+_rc@AC [V] 39681766 454.6641 56.45749 4349962
U_fund_SYM-_rc@AC [V] 0542805 1361686 0418791 4661658
sU+[V] 2205063 2410398 1113341 2355388
euU-V] 0541717 2.825954 2284237 2.034634

Injected reactive current at 60ms

.
.
.
B
.
.
:
:
:
:
L]
.
.
1:02.350 1:02.450 G 1:02.500 1:02.600
[w] A B =15 HHE
A8 [5] 1:02.4029 1:024632 0.0603
@ U1_tRMS_rc@AC [V] 2302178 265.0184 34.80052 257.6950
@ U2_tRMS_rc@AC [V] 2297861 265.3636 3557742 256.8175
@ U3_tRMS_rc@AC [V] 2206633 263.6752 34.01189 257.4481
11_tRMS_rc@AC [A] 36.63371 54.33693 17.70322 4377269
12_tRMS_rc@AC [A] 37.36588 57.14719 19.78132 44.16438
@ 13_tRMS_rc@AC [A] 37.70518 57.41034 1970515 4445115
@ P_t_rc@AC [W] 25613.68 4221940 -21301.74 11032.08
®Q_t_rc@AC [var] -1835.869 -44502.93 -42667.06 32505.93
@ 1_fund_Q_SYM+_rc@AC [A] -0.970828 -55.66559 -54.69476 38.54004
®1_fund_Q_SYM-_rc@AC [A] 0.121473 0.658628 0.537156 1.729339
®1_fund P_SYM+_rc@AC [A] 37.13973 5.313112 -31.82662 15.48053
®1_fund_P_SYM-_rc@AC [A] -0.207613 -1.475857 -1.268244 2.806169
@ U_fund_SYM+_rc@AC [V] 398.1766 458.4429 60.26630 445.4915
U_fund_SYM-_rc@AC [V] 0.942895 1445338 0.502444 3452343
SU+V] 229.9063 263.6141 33.70779 249.5T14
au-NV] 0541717 0.830542 0.288824 1.554442
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

B8 [s] 2:02.5231 2026329 0.1097
@ U1_tRMS_rc@AC [V] 2646842 2302789 3440530 234.3631
@ U2_tRMS_rc@AC [V] 2641929 229.1658 -35.02708 2337203
@ U2_tRMS_rc@AC [V] 2641004 2302465 -33.8534 233.6924
11_tRMS_rc@AC [A] 56.31786 37.12043 -19.19344 30.75653
12_tRMS_rc@AC [A] 56.28181 37.92942 -18.35239 3064857
®13_tRMS_rc@AC [A] 56,80557 37.94322 -18.86235 3290108
@P_t_rc@AC [W] 4512.585 2578064 21268.05 1663547
®Q_t_rc@AC [var] -44550.12 -3191.189 41358.93 15123.13
@1_fund_Q_SYM+_rc@AC [A] -55.96104 -0.656341 5530470 15.62461
®1_fund_Q_SYM-_rc@AC [A] 0098629 0.162627 0.063997 3239768
®1_fund_P_SYM+_rc@AC [A] 5688589 37.37708 3168849 24.16771
@ I_fund_P_SYM-_rc@AC [A] -0.232029 -0.371551 -0.139523 0.798002
@ U_fund_SYM+_rc@AC [V] 457.8197 398,1906 -59.62903 405.0372
U_fund_SYM-_rc@AC [V] 0.812237 0.966565 0.154328 3311519
U+ 264.3186 230.1832 -34.13538 240.1036
UM 0.567955 0.618377 0.050422 1519775

Recover time — Reactive power

.
.
.
:
.
.
®
:
H
L]
.
.
2:02.00 2:02.25 2z B 20275 2:03.00 20325 2:03.50
[w] A B =15 HHE
A8 [5] 2:02.5231 2:02.5524 0.0203
@ U1_tRMS_rc@AC [V] 264.6842 230.8461 -33.83810 2446102
@ U2_tRMS_rc@AC [V] 2641929 230.3868 -33.80606 2455746
@ U3_tRMS_rc@AC [V] 264.1004 230.0334 -34.06706 2419863
11_tRMS_rc@AC [A] 56.31786 4.199803 -52.11806 35.63036
12_tRMS_rc@AC [A] 5628181 6.105563 -50.17625 34.10577
@ 13_tRMS_rc@AC [A] 56.80557 8.188496 4861708 3979923
@ P_t_rc@AC [W] 4512585 6764938 -3836.001 2768.613
®Q_t_rc@AC [var] -44550.12 4205717 48755.84 2760147
@ 1_fund_Q_SYM+_rc@AC [A] -55.96104 2.842147 58.80319 29.07222
®1_fund_Q_SYM-_rc@AC [A] 0.098629 -2.244482 -2.343111 5.955293
®1_fund P_SYM+_rc@AC [A] 5.688589 0.966358 -4.722231 3.523206
®1_fund_P_SYM-_rc@AC [A] -0.232029 1.180002 1.412930 0.593233
W U_fund_SYM+_rc@AC [V] 457.8197 300,0983 -58.72134 4222732
U_fund_SYM-_rc@AC [V] 0.812237 1.074557 0.262320 6.014105
SU+V] 2643186 2534130 -10.90565 258.9232
au-NV] 0.567955 3.279075 2711120 2353179
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VS3.1
Before fault
.
.
.
.
L]
L]
.
L]
[(m] A B ak HEE
Bdid [ 0:51.678300 1:01.687300 0:10.009000
BU1_tRMS_rc@AC V] 2305648 2304986 -0.066254 2305674
B U2_tRMS_rc@AC [V] 2299002 2298801 -0.060033 2298039
BU3_tRMS_rc@AC [V] 2298251 2298180 -0.010666 2208210
11_tRMS_rc@AC [A] 178.9489 178.4507 -0.498193 179.1283
12_tRMS_rc@AC [A] 180.3933 180.7113 0.318008 180.9114
®I12_tRMS_rc@AC [A] 183.0417 1832038 0162079 1832117
®P_t_rc@AC W] 1247725 1247513 -21.25000 124975.9
®Q_t_rc@AC var] 2664.708 2265620 -399.0886 2311172
®1_fund_Q_SYM+_rc@AC [A] 1.012768 0.127748 -0.885020 0.492507
@ 1_fund_Q_SYM-_rc@AC [A] 0784931 0402581 -0.382361 0413272
®1_fund_P_SYM+_rc@AC [A] 180.7562 180.7614 5.188e-3 181.0537
@ 1_fund_P_SYM-_rc@AC [A] -0.816533 -1610028 -0.793495 097485
®U_fund_SYM+_rc@AC [V] 3985368 3984593 -0.073437 3985290
U_fund_SYM-_rc@AC [V] 1.080986 0862334 -0.218592 1.044807
U+ V] 230.1123 2300748 -0.037540 230.0976
su-v 0594473 0624116 0029644 0603115
Duration fault time
.
.
.
H
.
.
:
:
:
H
L]
.
L]
[m]
Bdid [ 1:01.684300 1:01.907300 0.223000
®U1_tRMS_rc@AC [V] 2305084 2676248 57.11545 2833107
®U2_tRMS_rc@AC [V] 229.8857 246.1518 16:26608 2445000
®U3_tRMS_rc@AC [V] 2298013 2452317 15.43081 2426336
11_tRMS_rc@AC [A] 178.6258 1013712 7725458 102.8977
12_tRMS_rc@AC [A] 180.8779 5030222 -130.5757 66.88362
®I13_tRMS_rc@AC [A] 183.0667 4493879 -138.1279 6230630
®P_t_rc@AC W] 1248045 2225913 -122578.6 29366.06
®Q_t_rc@AC [var] 2267776 -52512.12 -54T79.89 50462.18
®1_fund_Q_SYM+_rc@AC [A] -4.936e-4 -42.69670 -42.69621 4084493
©1_fund_Q_SYM-_rc@AC [A] 0398485 -51.08442 -51.48291 46.04280
®1_fund_P_SYM+_rc@AC [A] 180.8290 2495848 -178.3335 4210882
®1_fund_P_SYM-_rc@AC [A] -1.200484 1.899618 3194102 5088722
®U_fund_SYM+_rc@AC [V] 3984798 2431003 49.62036 2432073
U_fund_SYM-_rc@AC [V] 1.167058 50.66164 49.49459 49.04998
U+ V] 230.0748 2586763 28.60151 2533287
BU-NV] 0624116 29.42082 2879680 2676250
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

Injected reactive current at 30ms

..

L.]eL.]e .

pry by R4 QYE BYE

[}

.
.
.
[m] A B 1) aRE
Bl [s] 1:01.688300 1:01.718300 0.030000
@ U1_tRMS_rc@AC [V] 230.7640 282.5640 51.80000 266.7590
8 U2_tRMS_rc@AC [V] 2299612 2418180 1185675 2369828
@ U3_tRMS_rc@AC [V] 2298605 2404734 10.61896 2385017
11_tRMS_rc@AC [A] 178.1861 TL62113 -106.5650 1133023
12_tRMS_rc@AC [A] 1806471 3853958 -142.1075 114.1356
®13_tRMS_rc@AC [A] 183.1091 453347 -131.7746 105.4730
®P_t_rc@AC W] 1247189 2533.076 -122185.8 64733.54
®Q_t_rc@AC [var] 2800.022 -40379.75 4317977 46480.28
®1_fund_Q_SYM+_rc@AC [A] 0.152148 -44.66128 -44.81343 2274300
©1_fund_Q_SYM-_rc@AC [A] 0.109066 -22.25654. -22.36561 16.91497
®1_fund_P_SYM+_rc@AC [A] 160.6163 2.379535 -178.2368 9247342
®1_fund_P_SYM-_rc@AC [A] -1.783309 7774610 9557918 1156562
®U_fund_SYM+_rc@AC [V] 398.6947 439.9886 4129395 426.936T
U_fund_SYM-_rc@AC [V] 1.090791 5053577 49.44498 3820158
euU+V] 230.0748 234.3291 4254301 2322117
oU-M 0624116 5735907 5111790 4.079837

Injected reactive current at 60ms

..]® .

.
pry tiE gvEopvE

i

..

..

Logvp ppd bEp A4 PY O] (Y

.
.
. -
[(m] A B ak HEE
Bdid [ 1:01.688300 1:01.748300 0.060000
B U1_tRMS_rc@AC [V] 230.7640 287.2375 56.47346 2756753
B U2_tRMS_rc@AC [V] 2209612 247.1058 17.14455 24,8108
®U3_tRMS_rc@AC [V] 220.8605 2422375 12.37700 239.8816
11_tRMS_rc@AC [A] 178.1861 1037568 -74.42938 102.2101
12_tRMS_rc@AC [A] 180.6471 53.27408 -127.3730 87.83751
®12_tRMS_rc@AC [A] 183.1081 43.74683 -139.3622 8153363
@P_t_rc@AC W] 1247189 3051939 -121666.9 46206.76
®Q_t_rc@AC [var] 2800.022 -53477.27 -56277.29 A7060.24
®1_fund_Q_SYM+_rc@AC [A] 0.152148 -44.71595 -44.86809 35.52693
®1_fund_Q_SYM-_rc@AC [A] 0.10066 5217114 -52.28021 31.59929
®1_fund_P_SYM+_rc@AC [A] 180.6163 3.464864 -177.1514 65.99172
®1_fund_P_SYM-_rc@AC [A] -1.783309 3565891 5.349199 8412534
®U_fund_SYM+_rc@AC [V] 398,647 4457331 43.04440 435.0645
U_fund_SYM-_rc@AC [V] 1090791 5152227 50.43148 2475473
oU+[V] 230.0748 2552471 2517234 2432262
®u-v] 0.624116 29.04256 28.41844 20.00282
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

..

L.]eL.]e .

ppd red SUE PYE BRI

[}

pih

AT AL]

11oirl

.
.
.
Edig] [s]
B UI_tRMS_rc@AC [V] 2876248 2317572 -55.86761 236.2887
B U2_tRMS_rc@AC [V] 2461518 2310821 -15.06976 2314285
B U3_tRMS_rc@AC [V] 2452317 2322032 -12.93846 2329144
11_tRMS_rc@AC [A] 1013712 178.8318 T7.46065 95.85413
12_tRMS_rc@AC [A] 50.30222 160.5008 130.1986 9146348
®13_tRMS_rc@AC [A] 44.93879 1815194 136.5806 91.83197
@P_t_rc@AC W] 2225913 1251143 12268884 61630.92
®Q_t_rc@AC [var] -52512.12 7208447 59720.56 20046.60
®1_fund_Q_SYM+_rc@AC [A] -42.69670 3.319476 45.01618 15.46664
©1_fund_Q_SYM-_rc@AC [A] -51.08442 0.532288 5161671 15.36839
®1_fund_P_SYM+_rc@AC [A) 2495448 179.9742 1774788 83.50535
®1_fund_P_SYM-_rc@AC [A] 1599618 0.079710 -1.819908 6.285426
®U_fund_SYM+_rc@AC [V] 445.1003 4013245 ~46.77582 404.1566
U_fund_SYM-_rc@AC [V] 50.66164 0.675061 -49.98658 12.92380
U+ 2586763 231.8331 -26.74320 237.6229
su-v] 29.42092 0.412466 -29.00845 13.71225
.
.
e
.

L)

.
L)
.
850
] A B =] HAlE
B8 [s] 1:01.912058 1:01.954436 0.042379
@ U1_tRMS_rc@AC [V] 276.7010 229.4684 -47.23267 242.0972
@ U2_tRMS_rc@AC [V] 2448280 207.6248 -17.20216 232.6416
@ U3_tRMS_rc@AC [V] 2387685 231.0141 7754333 2322384
11_tRMS_rc@AC [A] 99.10072 4.769185 -94.33153 57.02432
12_tRMS_rc@AC [A] 51.00759 6303228 4470436 2827189
@ 12_tRMS_rc@AC [A] 43.56102 6.730210 -36.82181 2470605
@ P_t_rc@AC W] 7833.483 8614347 -6972.048 4619.462
@Q_t_rc@AC [var] -49696.76 3994.162 53690.92 26863.33
@ 1_fund Q SYM+_rc@AC [A] -41.59543 1.084194 42.68963 2146104
@ 1_fund_Q_SYM-_rc@AC [A] -46.15018 -0.348613 45.21056 22.02579
@ 1_fund_P_SYM+_rc@AC [A] 0583365 1.250250 -8.333116 5.785389
@ I_fund_P_SYM-_rc@AC [A] 14.68012 0.520825 -14.15930 10.13920
@ U_fund_SYM+_rc@AC [V] 437.0834 397.2707 -39.81268 407.4489
U_fund_SYM-_rc@AC [V] 40,9445 1587531 -39,35706 17.38065
au+N] 258.6763 232.8621 -25.81426 248.7684
eu-V] 29.42092 3.935526 -25.48539 22.37061
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VS3.2

Before fault

BiEl [s] 0:53.004502 1:03.011338 0:10.006836
@ U1_tRMS_rc@AC [V] 2303160 2302793 -0.036697 2302830
@ U2_tRMS_rc@AC [V] 2298606 2298053 -0.055313 2208017
@ U3_tRMS_rc@AC [V] 2206749 2295950 -0.079895 2205057
11_tRMS_rc@AC [A] 37.10318 3753974 0436555 36.99146
12_tRMS_rc@AC [A] 3803133 37.55459 0476734 37.20314
@ 12_tRMS_rc@AC [A] 3817604 3745303 -0.725910 37.77385
@ P_t_rc@AC [W] 25983.80 25796.83 -186.9688 25667.52
@®Q_t_rc@AC [var] -1939.781 -1995.510 -55.72827 1916.060
®1_fund Q SYM+_rc@AC [A] -0.231153 -1.024357 -0.793204 0.718154
®1_fund_Q_SYM-_rc@AC [A] -0.035197 0177152 -0.141954 0.328061
®1_fund_P_SYM+_rc@AC [A] 37.66683 37.40656 -0.260273 37.21665
@ 1_fund_P_SYM-_rc@AC [A] -0.320338 0.010027 0.330364 0.343679
@ U_fund_SYM+_rc@AC [V] 3952831 3981837 -0.099457 398.1842
U_fund_SYM-_rc@AC [V] 0542078 1075509 0133521 0.950506
sU+[V] 2209628 2299146 -0.048200 2208087
euU-V] 0556367 0.623059 0.066692 0565911

Duration fault time
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A B =15 HRE
B8 [5] 1:03.010355 1:03.231365 0.221010
@ U1_tRMS_rc@AC [V] 230.2787 287.7644 57.48575 284.7848
@ U2_tRMS_rc@AC [V] 2298217 246.2424 16.42064 2454779
@ U3_tRMS_rc@AC [V] 2205040 2454354 15.84145 2435743
11_tRMS_rc@AC [A] 37.68985 97.58693 59.80698 91.80161
12_tRMS_rc@AC [A] 37.59818 51.60812 14.00993 49.5746T7
@ 13_tRMS_rc@AC [A] 3T.44671 4657515 9,128445 45.42430
@ P_t_rc@AC [W] 25842.04 2262.961 -23579.08 6013.493
®Q_t_rc@AC [var] -1977.667 -52172.39 -50194.62 49222.10
@ 1_fund_Q_SYM+_rc@AC [A] -1.020168 -47.78708 -46.76691 45.79011
@ 1_fund_Q_SYM-_rc@AC [A] -0.215430 -49.75619 -49.54076 45.32576
@ 1_fund_P_SYM+_rc@AC [A] 37.47097 2.650495 -34.82048 8.338399
@ |_fund_P_SYM-_rc@AC [A] 0.080958 2.009171 1928213 3249671
@ U_fund_SYM+_rc@AC [V] 398.1920 2483850 50.19299 445.1582
U_fund_SYM-_rc@AC [V] 1.043259 50.82865 4978539 49.46587
au+NV] 2299146 258.8686 28.95399 253.8053
au-V] 0.623059 29.49993 28.87687 2667345
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms
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02000 03 D 103100 1:03.200 103300

A B aE HEiE

B8] [s] 1:03.010355 1:03.040897 0.030542
@ U1_tRMS_rc@AC [V] 230.2787 285.2501 54.98041 265.9332
@ U2_tRMS_rc@AC [V] 229.8217 2444125 14.59079 233.0234
@ U3_tRMS_rc@AC [V] 2295940 242.9814 13.38744 239.1997
11_tRMS_rc@AC [A] 3768995 78.40918 40.71923 4964746
12_tRMS_rc@AC [A] 3759818 2666792 9.069733 35.00928
@ 13_tRMS_rc@AC [A] 37.44671 47.87960 10.43289 3351605
@ P_t_rc@AC W] 25842.04 4516.409 -21325.64 14770.19
®Q_t_rc@AC [var] -1977.667 -45181.84 -43204.17 25793.24
®1_fund_Q_SYM+_rc@AC [A] -1.020168 -52.61930 -51.59913 2545814
®1_fund_Q_SYM-_rc@AC [A] -0.215430 2361418 -23.39875 1180022
@1_fund_P_SYM+_rc@AC [A] 37.47097 5.300289 -32.17068 2093892
@ 1_fund_P_SYM-_rc@AC [A] 0.080958 4593367 4512409 4291858
@ U_fund_SYM+_rc@AC [V] 398.1920 2444623 4627029 427.4886
U_fund_SYM-_rc@AC [V] 1.043259 50.96024 49.91698 3674550
au+V] 229.9146 252.6259 2271128 238.5999
au-V] 0.623059 24.98272 24.35966 14.57793

Injected reactive current at 60ms

02000 09 D 103100 1:03.200 103300

] A B =] HAlE
B8 [s] 1:03.010355 1:03.071214 0.060859
@ U1_tRMS_rc@AC [V] 2302787 288.6265 58.34784 276.1649
@ U2_tRMS_rc@AC [V] 2208217 248.0232 18.20143 2419957
@ U3_tRMS_rc@AC [V] 2205040 243.1272 13.53322 2409502
11_tRMS_rc@AC [A] 37.68995 100.4797 62.78975 7248098
12_tRMS_rc@AC [A] 37.59818 5512324 17.52506 4200124
@ 12_tRMS_rc@AC [A] 3744671 48.18800 10.74228 4142620
@ P_t_rc@AC W] 25842.04 3324.832 -22517.21 10704.43
@Q_t_rc@AC [var] -1977.667 -54287.28 -52309.61 39183.41
@ 1_fund Q SYM+_rc@AC [A] -1.020168 -48.27423 -47.25407 39.14943
@ 1_fund_Q_SYM-_rc@AC [A] -0.215430 -52.39481 -52.17938 29.82029
@ 1_fund_P_SYM+_rc@AC [A] 37.47087 3720057 -33.75002 15.14253
@ I_fund_P_SYM-_rc@AC [A] 0.080958 4753253 4.672296 3.985502
@ U_fund_SYM+_rc@AC [V] 398.1920 48,6013 50.40930 4366450
U_fund_SYM-_rc@AC [V] 1.043259 5180074 5075748 44.35028
au+N] 2209146 256.9540 27.03048 2433183
eu-V] 0.623059 29.39236 28.76830 19.37433
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 131 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
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A B =15 HEE
B8] [s] 1:03.230973 1:03.352599 0.121626
@ U1_tRMS_rc@AC [V] 287.7644 229.0497 -57.81473 236.0211
@ U2_tRMS_rc@AC [V] 2462424 2294812 -16.76120 230.9629
@ U3_tRMS_rc@AC [V] 2454354 2310876 -14.34776 2323973
I1_tRMS_rc@AC [A] 97.58693 37.80641 5975052 4448476
12_tRMS_rc@AC [A] 5160812 37.28017 -14.31805 32.40544
@ 13_tRMS_rc@AC [A] 46.57515 38.00800 -8.567154 30.95521
@ P_t_rc@AC W] 2262.961 25743.37 23480.41 16890.55
@®Q_t_rc@AC [var] -52172.29 -3878.583 48293.70 19260.83
0 1_fund_Q_SYM+_rc@AC [A] -47.78708 -1.200495 46.58658 17.35274
®1_fund_Q_SYM-_rc@AC [A] -49.75619 -0.185288 49.57090 16.38071
@ |_fund_P_SYM+_rc@AC [A] 2.650495 3727828 34.62778 24.38370
@ 1_fund_P_SYM-_rc@AC [A] 2.009171 0.408161 -1601010 4.683000
@ U_fund_SYM+_rc@AC [V] 4433850 308.6682 -29.71689 403.4016
U_fund_SYM-_rc@AC [V] 50.82865 0.658009 -50.17064 13.29639
au+V] 258.8686 230.6854 -28.18318 238.9166
auU-V 29.49993 0.485005 -29.01492 15.23708
Recover time — Reactive power
.
.
.
.
.
.
:
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.
L]
.
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1:03.100 1:03.150 1:03.200 1:03.250 G 1:03.300 1:03.350 1:03.400
] A B 21 HE
B8 [s] 1:03.24024 1:03.25815 0.01791
@ U1_tRMS_rc@AC [V] 270.1250 231.6214 -38.50365 244,0770
@ U2_tRMS_rc@AC [V] 2419758 2288117 -13.16412 233.9008
@ U2_tRMS_rc@AC [V] 238.5627 231.0627 -7.409054 232.1622
11_tRMS_rc@AC [A] 87.87038 24.51664 -63.35373 65.8483T7
12_tRMS_rc@AC [A] 4883808 1179354 -37.04455 I3
@12_tRMS_rc@AC [A] 4159534 17.02464 2457070 3112047
@ P_t_rc@AC [W] 2709.141 1286.798 -1422.343 3240.116
®Q_t_rc@AC [var] -45395.95 -12243.40 33152.55 32456.94
®1_fund Q SYM+_rc@AC [A] -44.25619 -1.165226 43.09096 28.16956
.Lfnmi,!LS\fM—,m@M Al -42.19158 -3.510602 38.68098 25.84387
@1_fund_P_SYM+_rc@AC [A] 3.021505 1.799834 -1.221611 3.876930
@ |_fund_P_SYM-_rc@AC [A] 4.659170 2.049635 -2.609535 10.06373
© U_fund_SYM+_rc@AC [V] 431.3870 399.2258 -32.16122 409.1006
U_fund_SYM-_rc@AC [V] 3419617 1.892416 -32.30376 15.85776
SU+V] 256.0700 256.0700 0.000000 256.0700
au-V 26.81464 26.81464 0.000000 26.81464
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test —VS4.1.1

Before fault

B8 [s] 0:51.642989 1:01.651508 0:10.008520
@ U1_tRMS_rc@AC [V] 2305240 230.5820 0.058044 2305786
@ U2_tRMS_rc@AC [V] 2208793 2299100 0.030685 220.9054
@ U2_tRMS_rc@AC [V] 2208757 229.8678 -7.950e-3 2208351
I1_tRMS_rc@AC [A] 179.6934 180.4797 0.786285 179.5852
12_tRMS_rc@AC [A] 180.8679 1823181 1450195 181.2291
@ 12_tRMS_rc@AC [A] 1833443 183.3605 0.016190 183.6981
@ P_t_rc@AC W] 1251303 125659.3 529.0078 125269.5
@ Q_t_rc@AC [var] -2091.910 -2321.107 -229.1870 2466.367
@ 1_fund Q SYM+_rc@AC [A] -0.307852 -0.210150 0.087702 0.603455
@ 1_fund_Q_SYM-_rc@AC [A] 0.208670 -0.020530 -0.229201 0.557079
@ |_fund_P_SYM+_rc@AC [A] 1813748 182.0195 0744705 1814688
@ |_fund_P_SYM-_rc@AC [A] -0.652432 0431786 0.220647 1009683
@ U_fund_SYM+_rc@AC [V] 3985266 3985703 0.043701 3985429
U_fund_SYM-_rc@AC [V] 1062072 0.604706 -0.367365 1056908
au+[v) 2301147 230.1317 0.016990 230.1096
auU-V] 0595490 0.621563 0.026073 0.610038

Duration fault time

e
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B8 [5] 1:01.649848 1:06.770696 5.120748

@ U1_tRMS_rc@AC [V] 230.5919 276.1813 45.58936 276.0013

@ U2_tRMS_rc@AC [V] 2299134 241.4492 11.53586 241.4132

@ U3_tRMS_rc@AC [V] 2208662 241.0443 1117812 2409228

11_tRMS_rc@AC [A] 180.2677 75.72375 -104.5439 76.85245

12_tRMS_rc@AC [A] 1823480 4191385 -140.4341 42.84938

@ 13_tRMS_rc@AC [A] 183.2029 36.73784 -146.5550 3875367

@ P_t_rc@AC [W] 125605.2 1711.648 1238935 5505.721

®Q_t_rc@AC [var] -2251.635 -30852.26 -37600.62 40402.28

@ 1_fund_Q_SYM+_rc@AC [A] -0.105560 -30.30211 -30.19655 30.50524

@ 1_fund_Q_SYM-_rc@AC [A] 0.147861 -43.96152 -44.10839 4464201

@1_fund_P_SYM+_rc@AC [A] 181.9391 2.402297 -179.5368 7.923283

@ 1_fund_P_SYM-_rc@AC [A] -D.498743 -1.625070 -1.126227 1518385

@ U_fund_SYM+_rc@AC [V] 3985771 436.3914 37.81433 436.2277

U_fund_SYM-_rc@AC [V] 0.753032 4633869 45.58566 46.60228

auU+V] 2301317 251.9801 21.84842 251.7459

au-V] 0.621563 26.90840 26.28683 26.82833
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms
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B8] [s] 1:01.649948 1:01.680036
@ U1_tRMS_rc@AC [V] 2305919 270.8485
@ U2_tRMS_rc@AC [V] 2299134 237.1304
@ U2_tRMS_rc@AC [V] 229.8662 236.2298
I1_tRMS_rc@AC [A] 1802677 4536373
12_tRMS_rc@AC [A] 182.3480 2645485
@ 13_tRMS_rc@AC [A] 183.2929 26.83969
B P_t_rc@AC W] 125605.2 -584.5706
®Q t_rc@AC [var] 2251635 -25705.95
@ I_fund_Q_SYM+_rc@AC [A] -0.105560 -28.76427
@ 1_fund_Q_SYM-_rc@AC [A] 0.147861 -17.04492
@ 1_fund_P_SYM+_rc@AC [A] 151.9391 -0.645546
@ I_fund_P_SYM-_rc@AC [A] -0.498743 1236341
@ U_fund_SYM+_rc@AC [V] 3985771 4280719
U_fund_SYM-_rc@AC [V] 0.753032 4626363
au+V] 230.1317 2449977
au-M 0.621563 22.75115

Injected reactive current at 60ms

[m]
B8 [s] 1:01.649848 1:01.710430 0.060482
@ U1_tRMS_rc@AC [V] 230.5919 275.5600 24,96802 2649352
@ U2_tRMS_rc@AC [V] 2209134 241,9802 12.06685 236.7192
@ U3_tRMS_rc@AC [V] 2208662 237.8866 8.020386 2359705
11_tRMS_rc@AC [A] 180.2677 75.35398 -104.9137 95.19876
12_tRMS_rc@AC [A] 182.3480 4590066 -136.4473 89.30778
@ 12_tRMS_rc@AC [A] 183.2929 35.50569 -147.7872 81.00358
@ P_t_rc@AC W] 125605.2 3496.017 -122109.2 48785.92
@Q_t_rc@AC [var] -2251.635 -40166.06 -37914.43 39770.86
@ 1_fund Q SYM+_rc@AC [A] -0.105560 -30.23378 -30.12822 23.66563
@ 1_fund_Q_SYM-_rc@AC [A] 0.147861 -45.09225 4524012 27.33839
@ 1_fund_P_SYM+_rc@AC [A] 181.9391 4648422 -177.2947 70.30266
@ |_fund_P_SYM-_rc@AC [A] -0.498743 -0.167574 0.331168 6.216733
@ U_fund_SYM+_rc@AC [V] 3985771 4345509 35.98282 4243857
U_fund_SYM-_rc@AC [V] 0.753032 46,85494 4610191 40.19670
U+ 2301317 248.2489 18.11723 238.9986
au-v] 0.621563 26.72987 26.10830 17.63872
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power
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A B ar HAE
B8] [s] 1:06.768772 1:06.927580 0.158808
® U1_tRMS_rc@AC [V] 2761682 2318111 -44.35809 235.3080
@ U2_tRMS_rc@AC [V] 2414623 230.9497 -10.51260 2312532
B U3_tRMS_rc@AC V] 241.0438 2316258 -9.423019 2326632
11_tRMS_rc@AC [A] 75.64043 179.8669 104.2264 1107751
12_tRMS_rc@AC [A] 42.04060 182.4609 140.4203 110.3608
®13_tRMS_rc@AC [A] 3670850 1818938 145.1853 110.8998
BP_t_rc@AC W] 1670.908 125885.7 124214.8 75576.30
®Q_t_rc@AC [var] -30854.30 -2488.404 35365.90 14971.56
®1_fund_Q_SYM+_rc@AC [A] -30.18201 -0.265492 29.91652 10.05582
®1_fund_Q_SYM-_rc@AC [A] -a3.97580 -D.466742 4350874 12.36808
®1_fund_P_SYM+_rc@AC [A] 2340626 1812760 1789354 108.5806
®1_fund_P_SYM-_rc@AC [A] -2.013929 -0.318491 1695438 2918189
@ U_fund_SYM+_rc@AC [V] 436.4257 4008951 -35.53052 403.4273
U_fund_SYM-_rc@AC [V] 46.61005 0.600993 -45.80905 1166040
U] 2519801 2317081 2027196 236.0394.
ouU-v 26.90840 0.445584 -26.46281 12.22258
.
.
.
.

..

.
L)
.
] A B =] HAlE
B8 [s] 1:06.76278 1:06.79995 0.03717
@ U1_tRMS_rc@AC [V] 276.1710 2312135 4495746 2546496
@ U2_tRMS_rc@AC [V] 241.4423 208.4616 -12.98062 2359241
@ U3_tRMS_rc@AC [V] 241.0028 231.1054 -9.897430 234.7009
11_tRMS_rc@AC [A] 75.76252 6.532585 -69.22993 56.75732
12_tRMS_rc@AC [A] 41.66457 5907035 -35.75753 32.50559
@ 12_tRMS_rc@AC [A] 37.25380 7.664400 -20,58040 27.40022
@ P_t_rc@AC W] 1442.416 529.0810 -913.3353 2618.375
@Q_t_rc@AC [var] -39935.23 4600.917 44536.15 29250.20
@ 1_fund Q SYM+_rc@AC [A] -30.12602 3.033746 33.15977 20.81140
@ 1_fund_Q_SYM-_rc@AC [A] -44.18751 0.746887 44,93440 3050835
@ 1_fund_P_SYM+_rc@AC [A] 2.069787 0.748662 -1.321125 3.303885
@ |_fund_P_SYM-_rc@AC [A] -1.252111 1.096500 2348611 4374354
@ U_fund_SYM+_rc@AC [V] 4363500 398.8176 -37.56326 4175369
U_fund_SYM-_rc@AC [V] 46.49974 1786236 4471350 30.16274
U+ 2519801 249.5939 -2.386237 250.7898
eu-V] 26.90840 24.36084 -2.547556 25.66624
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Test — VS4.1.2

Before fault

B8 [s] 0:51.72075 1:01.72841 0:10.00867
@ U1_tRMS_rc@AC [V] 2302236 2302722 0.048584 2302840
@ U2_tRMS_rc@AC [V] 2207884 229.8412 0.052734 220.8053
@ U2_tRMS_rc@AC [V] 2205801 229.6659 0.085876 2206050
I1_tRMS_rc@AC [A] 36.78404 37.39180 0.607761 37.37839
12_tRMS_rc@AC [A] 37.69897 37.68977 -5.209e-3 37.48354
@ 12_tRMS_rc@AC [A] 37.53817 3926210 1723923 38.10437
@ P_t_rc@AC W] 25674.09 2622741 553.3203 25902.44
@ Q_t_rc@AC [var] -1967.309 -1814.662 152.6475 1852.435
@ 1_fund Q SYM+_rc@AC [A] -0.254397 -0.707278 -0.452881 0.725475
@ 1_fund_Q_SYM-_rc@AC [A] -0.347172 0.484162 0.831334 0322961
@ |_fund_P_SYM+_rc@AC [A] 3723172 38.02452 0792797 37.55668
@ |_fund_P_SYM-_rc@AC [A] -0.432069 -DA4TT34T -0.038478 0363218
@ U_fund_SYM+_rc@AC [V] 3981332 3952416 0.108337 398.1922
U_fund_SYM-_rc@AC [V] 0962213 0.965388 67763 0965942
au+[v) 2208616 2299003 0.047651 2299030
auU-V] 0D.566570 0.570968 4.398e-3 0557621

Duration fault time

.1

.
.
B8 [s] 1:01.72951 1:06.84970 512019
@ UL_tRMS_rc@AC [V] 2302722 276.1826 4591042 276.0564
@ U2_tRMS_rc@AC [V] 229.8412 2414792 11.63802 2414496
@ U3_tRMS_rc@AC [V] 229.6659 241.0260 11.36002 2409637
11_tRMS_rc@AC [A] 37.39180 79.52421 42.13241 80.08759
12_tRMS_rc@AC [A] 37.68977 42.99269 5.302921 43.45438
@ 13_tRMS_rc@AC [A] 39.26210 37.11287 -2.149223 38.60205
@ P_t_rc@AC W] 2622741 2146.132 -24081.28 2066.247
@ Q_t_rc@AC [var] -1814.662 -41234.39 -30419.73 4185471
@ 1_fund_Q_SYM+_rc@AC [A] -0.707278 -35.50099 -35.10271 35.90388
@ 1_fund_Q_SYM-_rc@AC [A] 0.484162 -43.28434 -43.76851 44,03355
@1_fund_P_SYM+_rc@AC [A] 38.02452 2.981381 -35.04314 2814422
@ 1_fund_P_SYM-_rc@AC [A] -0.47754T -1.508169 -1.031621 1.423310
@ U_fund_SYM+_rc@AC [V] 398.2416 436.40T7 38.16608 436.3103
U_fund_SYM-_rc@AC [V] 0.368988 26.39751 4542852 46.57364
SU+ V] 229.3093 251.9541 22.04479 251.7923
au-V 0.570968 26.34942 26.37845 26.81134
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

.

L]eL.]e

[}

.
. B = PEEES
101500 [ < S & ] 1:02.000 102250
A B =15 HEiE
B8] [s] 1:01.72951 1:01.75970 0.03019
® UL_tRMS_rc@AC [V] 2302722 273.9229 4365074 2506873
® U2_tRMS_rc@AC V] 2298412 239.9671 10.12590 2357805
® Uz_tRMS_rc@AC V] 2296659 2387476 9.081696 2368101
11_tRMS_rc@AC [A] 3739180 5763746 20.30566 3882589
12_tRMS_rc@AC [A] 37.68077 3456210 -3.127663 3029504
@ 13_tRMS_rc@AC [A] 39.26210 3336173 -5.880363 26.99487
®P_t_rc@AC W] 26227.41 4678.110 -21549.30 13861.67
®Q_t_rc@AC [var] -1814.662 -31725.18 -29910.51 18829.66
1_fund_Q_SYM+_rc@AC [A] -0.707278 -37.53819 -36.82691 16.53513
®1_fund_Q_SYM-_rc@AC [A] 0.484162 -17.69737 -18.18153 9179219
@ 1_fund_P_SYM+_rc@AC [A] 38.02452 £.008698 -32.01582 19.89414
@ 1_fund_P_SYM-_rc@AC [A] 0477547 2045105 2522653 2656622
@ U_fund_SYM+_rc@AC [V] 3982416 4329272 3468561 4213768
U_fund_SYM-_rc@AC [V] 0.968988 4666477 4569578 3422302
au+V] 229.9083 232.6280 2.718692 231.2726
eU-V] 0570968 3958917 3387949 2828341
Injected reactive current at 60ms
.
.

1
1§ fil

11

ALl

1t

il

. pum
. 3- i -
1:01.600 1:01.700 Eﬂlmﬂ 1:01.900 1:02.000 1:02.100 1:02.200

] A B =] HAlE

B8 [s] 1:01.72851 1:01.79005 0.06054

@ U1_tRMS_rc@AC [V] 2302722 276.7195 26.44737 267.3939

@ U2_tRMS_rc@AC [V] 2208412 242.8712 13.03008 2385802

@ U3_tRMS_rc@AC [V] 2206659 238.5496 8.883608 2375005
11_tRMS_rc@AC [A] 37.39180 81.98027 4458847 58.46285
12_tRMS_rc@AC [A] 37.68977 4556681 TETT041 35.08955

@ 12_tRMS_rc@AC [A] 39.26210 39.44726 0.185162 33.50880

@ P_t_rc@AC W] 2622741 2360.844 -23866.57 9951.159

@Q_t_rc@AC [var] -1814.662 -43097.93 -41283.26 30542.75

@ 1_fund Q SYM+_rc@AC [A] -0.707278 -35.55373 -34.84645 29.07610

@ 1_fund_Q_SYM-_rc@AC [A] 0.484162 -46.16784 -46.65200 25.98425

@ 1_fund_P_SYM+_rc@AC [A] 38.02452 3.028530 -34.99509 14.26724

@ |_fund_P_SYM-_rc@AC [A] -0.4T7547 0.807164 1284711 2.006218

@ U_fund_SYM+_rc@AC [V] 3982416 436.1250 37.88345 4277747
U_fund_SYM-_rc@AC [V] 0.968988 47.17979 4621080 40.56642

U+ 229.9093 250.2887 20.37948 240.3231

eu-V] 0.570968 26.85718 26.28621 18.00108
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Report No.: BL-DG2630055-202 TUVNORD GFUUP

Recover time — Active power

.

L]eL.]e

[}

(R ENT]

IR

A B =15 HEiE
B8] [s] 1:06.84789 1:06.97651 0.12863
® UL_tRMS_rc@AC [V] 276.1872 230.0427 -26.14453 2352347
® U2_tRMS_rc@AC V] 2414817 229.6010 -11.88072 230.6683
® Uz_tRMS_rc@AC V] 241.0366 230.7593 -1027733 2321251
11_tRMS_rc@AC [A] 79.58905 3735142 -42.23763 3857962
12_tRMS_rc@AC [A] 43.06882 3723244 -5.836483 3075198
@ 13_tRMS_rc@AC [A] 37.07447 3731394 0239471 29.75863
®P_t_rc@AC W] 15971 25542.68 23326.70 17708.61
®Q_t_rc@AC [var] -41258.67 -3273.309 37985.36 14948.06
1_fund_Q_SYM+_rc@AC [A] -35.78284 -1235031 34.54781 12.08552
®1_fund_Q_SYM-_rc@AC [A] -43.31001 -0.279381 43.03152 13.88487
@ 1_fund_P_SYM+_rc@AC [A] 3.053137 36,9949 3334135 2557423
@ 1_fund_P_SYM-_rc@AC [A] -1.670965 0.207006 L87T971 2480538
@ U_fund_SYM+_rc@AC [V] 436.4435 3986013 -37.84216 402.6797
U_fund_SYM-_rc@AC [V] 46.65191 0549433 -36.10247 12.89748
au+V] 251.9541 230.8584 -21.09569 2366209
eU-V] 26.94942 0.440404 -26.50902 13.68239

Recover time — Reactive power

il

..
1

VEog9y pigovvg By

.
gt iy

11

siy BEE sy M) oiey

.
1:06.700 1:06.750 1:06.800 1:06.850 B 1:06.900 1:06.950 1:07.000

[m] A B =153 HAE
BiE [s] 1:06.84266 1:06.88321 0.04056
@ U1_tRMS_rc@AC [V] 276.1625 2312234 -44.93915 251.8885
@ U2_tRMS_rc@AC [V] 241.4934 208.5356 -12.95781 2350244
@ U3_tRMS_rc@AC [V] 2409852 231.2055 -8.779633 234.1815

11_tRMS_rc@AC [A] 80.38081 7.355904 -73.02490 57.65510

12_tRMS_rc@AC [A] 4283802 5.989606 -36.84842 32.40882
@12_tRMS_rc@AC [A] 3812299 5971791 -32.15120 26.68887
@ P_t_rc@AC [W] 1904.158 472.0000 -1425.158 2233.510
®Q_t_rc@AC [var] -41686.87 4424.553 46111.42 29218.49
®1_fund Q SYM+ rc@AC [A] -36.07076 1.581993 3765276 24.12513
@1_fund_Q_SYM-_rc@AC [A] -43.80236 1.938758 4574111 28.98220
@1_fund_P_SYM+_rc@AC [A] 2666693 0.669499 -1.09971%4 2.838141
@ 1_fund_P_SYM-_rc@AC [A] -0.850833 2430173 3.281006 4.199091
@ U_fund_SYM+_rc@AC [V] 4364085 3989239 -37.48468 4153279

U_fund_SYM-_rc@AC [V] 4664536 1747664 -44,59769 2813237
SU+V] 2519541 232.8311 -19.12292 2447658
SU-v] 26.94942 4.245575 -22.70385 20.88252
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Before fault

.
.
L]
.
L
L
.
L

A B =15 HAE

BiEl [s] 0:56.1795 1:06.2404 0:10.0610

@ U1_tRMS_rc@AC [V] 230.5683 2307129 0144623 230.5833

®U2_tRMS_rc@AC [V] 2299157 229.9810 0.065247 229.9166

®U2_tRMS_rc@AC [V] 2297926 229 8577 0.065002 729.8413

11_tRMS_rc@AC [A] 179.5143 1794341 -0.380219 179.6398

12_tRMS_rc@AC [A] 1814567 1818024 0435699 1813523

®12_tRMS_rc@AC [A] 183.1573 1843370 1179688 183.7302

@ P_t_rc@AC [W] 125243.6 125579.7 336.0781 125324.7

®Q_t_rc@AC [var] 2443426 2304.548 -138.8779 2331162

®1_fund Q SYM+_rc@AC [A] 0.191588 0.139537 -0.052051 0.491321

@1_fund_Q_SYM-_rc@AC [A] 0.073623 6.487e-4 -0.072975 0.432433

@ 1_fund_P_SYM+_rc@AC [A] 181.4418 181.8605 0.418701 181.5432

®1_fund_P_SYM-_rc@AC [A] -0.595798 -1.414346 -0.518548 0.983923

8 U_fund_SYM+_rc@AC [V] 3985260 398.6782 0.152161 398.5629

U_fund_SYM-_rc@AC [V] 1019912 0.835092 -0.184819 1.043280

U+ V] 2301225 230.0990 -0.023471 2301171

au-V 0.598429 0.597718 -T.115e-4 0.602196
.
.
e
B
.
L}
H
:
H
.
L
.
L]

A8 [=] 1:06.2396 2:06.3588 1:00.1102

@ U1_tRMS_rc@AC [V] 2307128 264,6825 33.96960 264.6703

®U2_tRMS_rc@AC [V] 229.9810 239.1254 9.144470 239.1105

@U2_tRMS_rc@AC [V] 229.8577 2387294 B.BTIT19 238.7316

11_tRMS_rc@AC [A] 179.4341 5240195 -127.0321 52.26762

12_tRMS_rc@AC [A] 1515024 2941218 -152.4803 2971923

®12_tRMS_rc@AC [A] 1843370 24.45018 -159.8768 2470472

@ P_t_rc@AC [W] 125570.7 2262931 1233167 2547.602

®Q_t_rc@AC [var] 2304.548 -26646.53 -28951.08 26702.00

@ I_fund_Q_SYM+_rc@AC [A] 0.139537 -22.69460 -22.83414 2224713

®1_fund_Q_SYM-_rc@AC [A] 6.48Te-4 -29.27658 -29.27722 29.61221

@1_fund_P_SYM+_rc@AC [A] 181.8605 2.926419 -178.9341 3.439827

@®1_fund_P_SYM-_rc@AC [A] -1.414346 1.446003 2.860439 1103215

@ U_fund_SYM+_rc@AC [V] 308.6782 4279863 29.30807 427.9807

U_fund_SYM-_rc@AC [V 0.335092 32.26530 3143021 3225736

|U+V] 2301037 247.1137 17.02007 247.0014

ouU-M 0.604998 18.67512 18.07012 18.61837
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Injected reactive current at 30ms

B8] [s] 1:06.2396 1:06.2704 0.0307
@ U1_tRMS_rc@AC [V] 2307129 250.9242 2921130 2506246
@ U2_tRMS_rc@AC [V] 2299810 2346053 4624329 232.7151
@ U3_tRMS_rc@AC [V] 2298577 2343582 4500565 2335612
11_tRMS_rc@AC [A] 179.4341 2634239 -153.0017 109.1072
12_tRMS_rc@AC [A] 1818624 2123329 -160.6592 113.8500
@ 12_tRMS_rc@AC [A] 184.3370 2039643 -163.9406 102.1655
@ P_t_rc@AC W] 125579.7 650.3935 -124929.3 64211.92
®Q_t_rc@AC [var] 2304.548 -16595.80 -18900.34 40872.42
@ 1_fund_Q_SYM+_rc@AC [A] 0.139537 -20.04438 -20.18392 7.569800
®1_fund_Q_SYM-_rc@AC [A] 6.487e-4 -5.059467 -5.060116 13.89651
@1_fund_P_SYM+_rc@AC [A] 181.8605 0.883433 -180.9771 92.44009
@ I_fund_P_SYM-_rc@AC [A] 1414346 0.098627 1512972 8242972
@ U_fund_SYM+_rc@AC [V] 3986782 420.1218 2144357 4132575
U_fund_SYM-_rc@AC [V] 0835092 32.24472 31.40963 23.95190
au+V] 230.1037 236.9321 6.828405 232.4006
euU-M 0.604258 1028778 9.682785 5958915

Injected reactive current at 60ms

.
.
.
B
.
.
:
:
:
:
L]
.
L]
i [
@ U1_tRMS_rc@AC [V] 230.7129 263.7878 33.07483 256.3257
@ U2_tRMS_rc@AC [V] 229.9810 239.0846 9.103607 2348496
@ U3_tRMS_rc@AC [V] 2298577 2359955 6.137848 2343083
11_tRMS_rc@AC [A] 1794341 52.24041 -127.1936 83.99574
12_tRMS_rc@AC [A] 181.5924 3434813 -147.5443 83.27795
@12_tRMS_rc@AC [A] 184.3370 2488420 -150.4528 74.92726
@ P_t_rc@AC [W] 125578.7 368L.TT2 -121897.9 45800.58
®Q_t_rc@AC [var] 2304.548 -27620.74 -29925.29 33618.32
®1_fund Q SYM+_rc@AC [A] 0.139537 -21.60005 -21.73958 17.26415
@1_fund_Q_SYM-_rc@AC [A] 6.48Te-4 -31.31948 -31.32013 18.26959
@1_fund_P_SYM+_rc@AC [A] 181.8605 4.808038 -177.0516 65.92856
@ |_fund_P_SYM-_rc@AC [A] -1.414346 2.328008 3742354 6.164626
@ U_fund_SYM+_rc@AC [V] 3986782 4258761 27.19791 4182141
U_fund_SYM-_rc@AC [V] 0.835002 3254233 3170724 2841864
SU+V] 230.1037 2427871 1268338 235.0402
au-V 0.604998 18.36111 17.75611 10.53200
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Recover time — Active power

.
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A B =15 HEiE

B8] [s] 2:06.3562 2:06.4866 0.1304
@ U1_tRMS_rc@AC [V] 2646743 2322745 -32.30978 235.4031
@ U2_tRMS_rc@AC [V] 239.1162 2313845 -7.731659 2315436
@ U3_tRMS_rc@AC [V] 2387350 2321718 -6.563171 2324342
11_tRMS_rc@AC [A] 52.16410 1758687 126.7046 90.92273
12_tRMS_rc@AC [A] 2046334 179.8066 150.3432 90.96250
@ I2_tRMS_rc@AC [A] 24.44707 1826832 158.2362 9173128
@ P_t_rc@AC W] 2260.622 1253609 1231002 62157.22
@ Q_t_rc@AC [var] -26592.11 T156.877 33748.99 13223.27
@ I_fund_Q_SYM+_rc@AC [A] -22.63835 3.276736 25.91509 9.069938
@ 1_fund_Q_SYM-_rc@AC [A] -29.16463 0.983031 30.14766 8.038306
@ 1_fund_P_SYM+_rc@AC [A] 2928712 180.1466 1772179 89.17049
@ I_fund_P_SYM-_rc@AC [A] 1411817 -0.719836 -2.131653 2781891
@ U_fund_SYM+_rc@AC [V] 4279926 4017267 2626593 403.6488
U_fund_SYM-_rc@AC [V] 32.43300 0.853484 -3157352 9.749908
au+V] 247.1137 2322857 -14.82808 236.2406
au-M 1867512 0.452884 -18.22224 9.973677

Recover time — Reactive power

2:06.200 2:06.250 2:06.300 2:06.350 E 2:06.400 2:06.450
] A B =] HAlE
B8 [s] 2:06.35%4 2:06.3793 0.0199
@ U1_tRMS_rc@AC [V] 2646825 2358398 -28.84270 2507288
@ U2_tRMS_rc@AC [V] 2301254 230.9193 -8.206100 2359650
@ U3_tRMS_rc@AC [V] 2387204 230.8881 -7.841232 233.6352
11_tRMS_rc@AC [A] 52.40195 11.15504 -41.24691 40.52364
12_tRMS_rc@AC [A] 20.41218 11.30633 -18.10585 24,3139
@ 12_tRMS_rc@AC [A] 24.46018 8.079948 -16.38023 10.60491
@ P_t_rc@AC W] 2262.931 1472.391 -T90.5405 3241235
@Q_t_rc@AC [var] -26646.53 6953.029 33599.56 20424.96
@ 1_fund Q SYM+_rc@AC [A] -22.63460 3.260283 25.95488 14.38566
@ 1_fund_Q_SYM-_rc@AC [A] -29.27658 -0.784187 28.49238 18.76730
@ 1_fund_P_SYM+_rc@AC [A] 2926419 1.942003 -0.984416 4182263
@ |_fund_P_SYM-_rc@AC [A] 1445003 -0.026139 -1.472232 4431854
@ U_fund_SYM+_rc@AC [V] 4279863 402.4891 2549716 4151845
U_fund_SYM-_rc@AC [V] 32.26530 5258577 -27.00673 21.03918
U+ 2471137 247.1139 17974 247.1138
au-v] 18.67512 18.66527 -9.854e-3 18.67019
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Report No.: BL-DG2630055-202

TUVNORD

Test — VS4.2.2

Before fault

.

.
.
.
.
A B =15 HAlE
B8 [s] 0:51.6354 1:01.6525 0:10.0171
@ U1_tRMS_rc@AC [V] 2303084 230.2536 -0.055817 2302053
@ U2_tRMS_rc@AC [V] 2207484 229.7983 0.04989 229.8060
@ U2_tRMS_rc@AC [V] 2206520 2295984 -0.053680 2206134
I1_tRMS_rc@AC [A] 37.09741 36.75289 -0.314526 37.08545
12_tRMS_rc@AC [A] 37.03716 37.36496 0.327805 37.24471
@ 12_tRMS_rc@AC [A] 37.01883 37.92750 0.908672 37.82526
@ P_t_rc@AC W] 25484.92 25684.67 199.7520 25720.87
@ Q_t_rc@AC [var] -1885.314 -2018.807 -133.4926 1815.670
@ 1_fund Q SYM+_rc@AC [A] -0.647259 -0.653862 -6.604e-3 0.660333
@ 1_fund_Q_SYM-_rc@AC [A] -0.109215 -0.767e-4 0.108239 0.185784
@ |_fund_P_SYM+_rc@AC [A] 36.94984 37.24266 02092721 37.20248
@ |_fund_P_SYM-_rc@AC [A] 0082347 -0.172336 -0.255284 0163441
@ U_fund_SYM+_rc@AC [V] 3982014 395.1664 -0.034912 3982041
U_fund_SYM-_rc@AC [V] 1.000754 0.940383 -0.060371 0992849
au+[v) 2208847 2299059 0.021219 2209100
auU-V] 0581721 0.560756 -0.020965 0573176
. et
. us
o
. =

AN

PEAST BYE Y

NN

19§

[w] A B ] HRE
B8 [5] 1:01.6524 2:01.7730 1:00.1206
@ U1_tRMS_rc@AC [V] 230.2536 264.5999 34.34633 2646689
@ U2_tRMS_rc@AC [V] 229.7983 238.9696 9.171265 239.1132
@ U3_tRMS_rc@AC [V] 2205084 238.6242 0.025848 238.7371
11_tRMS_rc@AC [A] 36.78289 60.98426 24.20137 61.30262
12_tRMS_rc@AC [A] 37.36496 33.75220 -3.612762 3333034
@ 13_tRMS_rc@AC [A] 37.92750 2781284 -10.11466 28.21085
@ P_t_rc@AC [W] 25684.67 2777568 -22907.11 2402.974
®Q_t_rc@AC [var] -2018.807 -30713.66 -28604.85 3083581
@ 1_fund_Q_SYM+_rc@AC [A] -0.653862 -29.24020 -28.58633 29.03285
@ 1_fund_Q_SYM-_rc@AC [A] -9.767e-4 -31.42261 -31.42163 3179011
@1_fund_P_SYM+_rc@AC [A] 37.24266 3.617209 -33.62545 3.120834
@ 1_fund_P_SYM-_rc@AC [A] -0.172336 1.753879 1.926216 1.608559
@ U_fund_SYM+_rc@AC [V] 398.1664 4277925 29.62610 427.9845
U_fund_SYM-_rc@AC [V] 0.340383 31.81087 30.87048 3225146
au+NV] 229.9059 247.1249 17.21901 247.0957
au-V] 0.560756 18.62313 18.06238 18.61599
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Injected reactive current at 30ms

A B =15} HEiE

B8] [s] 1:01.6524 1:01.6829 0.0305
@ U1_tRMS_rc@AC [V] 2302536 262.8338 3258015 252.2979
@ U2_tRMS_rc@AC [V] 2297983 2374921 7.693817 2345210
@ U3_tRMS_rc@AC [V] 2295084 2369631 7.364T16 2351707
11_tRMS_rc@AC [A] 36.78289 3533579 -1.447098 28.89753
12_tRMS_rc@AC [A] 37.36496 28.97825 -8.386709 28.27732
@ 12_tRMS_rc@AC [A] 37.92750 2554203 -12.38548 24.02829
@ P_t_rc@AC W] 25684.67 5623.341 ~20061.33 1372123
®Q_t_rc@AC [var] -2018.807 -21498.79 -19479.99 13614.04
@ 1_fund_Q_SYM+_rc@AC [A] -0.653862 -26.30013 -25.64627 10.19607
®1_fund_Q_SYM-_rc@AC [A] -9.767e-4 -6.704076 -6.703100 4.898241
@1_fund_P_SYM+_rc@AC [A] 37.24266 7.561274 -29.68138 19.74742
@ I_fund_P_SYM-_rc@AC [A] -0.172336 0.969586 1141923 2455075
® U_fund_SYM+_rc@AC [V] 3981664 4249778 2681134 4161742
U_fund_SYM-_rc@AC [V] 0.940383 32.46520 3152482 24.08924
au+V] 229.9059 242.7195 12.81367 234.7025
euU-M 0.560756 1533146 1477071 8.950863

Injected reactive current at 60ms

.
.
.
B
.
.
:
:
:
:
.
.
.
50 [&] = ) 1225
] A B 21 HE
BiEl [s] 1:01.6524 1:01.7128 0.0603
B U1_tRMS_rc@AC V] 2302536 264.8483 3450468 257.8048
® U2_tRMS_rc@AC [V] 2297983 240,0751 10.27678 2365858
B U3_tRMS_rc@AC [V] 2295084 236.7929 7194519 235.8002
11_tRMS_rc@AC [A] 3676259 6196307 2518618 43.34832
12_tRMS_rc@AC [A] 3736496 3588338 -1.480380 29.61424
®12_tRMS_rc@AC [A] 3792750 30.05507 1872427 27.05084
®P_t_rc@AC [W] 25684.67 2568.827 -23115.85 9987.713
®Q_t_rc@AC [var] -2018.807 -32041.27 -30022.46 22263.14
®1_fund Q SYM+_rc@AC [A] -0.653862 -28.11015 -27.45629 22.57366
®1_fund_Q_SYM—_rc@AC [A] 07674 -34.10419 -34.10821 16.96360
®1_fund_P_SYM+_rc@AC [A] 37.24266 3208777 -34.03388 14.34457
®1_fund_P_SYM-_rc@AC [A] -0.172336 3304241 34T65TT 2677799
8 U_fund_SYM+_rc@AC [V] 398.1664. 4275234 2935696 4209793
U_fund_SYM-_rc@AC [V] 0.940383 3263774 3169736 28.46883
U+ V] 229.9059 2455169 1561107 2374523
ouU-M 0.560756 1867416 18.11341 12.13547
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Recover time — Active power

.
L)
.
.
L)
.
.
L]
L]

A B =15 HEE

B8] [s] 2017711 2:01.8981 0.1269

@ U1_tRMS_rc@AC [V] 264.6950 230.2509 -34.44406 234.0359

@ U2_tRMS_rc@AC [V] 230.1122 229.6503 -9.461914 230.5T62

@ U3_tRMS_rc@AC [V] 238.8012 230.5367 -8.264587 2316811

I1_tRMS_rc@AC [A] 60.99506 36.993T1 -24.00135 3275461

12_tRMS_rc@AC [A] 33.69591 37.78737 4.001461 20.33075

@ 13_tRMS_rc@AC [A] 27.58061 3744576 9.865150 28.96110

@ P_t_rc@AC W] 2715.866 25649.58 22933.71 18201.44

@®Q_t_rc@AC [var] -30668.46 -3033.479 27634.98 10611.78

0 1_fund_Q_SYM+_rc@AC [A] -20.12835 -1.540182 27.58817 8.453734

@ 1_fund_Q_SYM-_rc@AC [A] -31.48743 0.127115 31.61455 8260703

@ |_fund_P_SYM+_rc@AC [A] 3.526963 37.14540 33.61843 2627853

@ 1_fund_P_SYM-_rc@AC [A] 1.350143 -0.172770 -1.522913 2.430090

@ U_fund_SYM+_rc@AC [V] 428.0323 3086215 -20.41086 401.8487

U_fund_SYM-_rc@AC [V] 3217922 0.631690 -31.54753 B.755546

au+V] 247.1249 230.7787 -16.34622 235.5468

auU-V 18.62313 0.363240 -18.25989 9.757883
.
.
L3
B
.
e
:
:
.
.
L]
L]
L]

BiEl [s] 2:01.7746 2:01.7950 0.0204

@ U1_tRMS_rc@AC [V] 258.5072 231.0302 -27.87701 2452848

@ U2_tRMS_rc@AC [V] 238.1404 2289593 -0.181076 234,3338

@ U3_tRMS_rc@AC [V] 2357532 2307543 -4.008886 232.4047

11_tRMS_rc@AC [A] 60.76983 6.115880 -54,65395 39.61509

12_tRMS_rc@AC [A] 3418592 5.888357 -28.29756 23.60386

@12_tRMS_rc@AC [A] 27.79495 7.865648 -19.92030 10.67150

@ P_t_rc@AC [W] 3477.161 1091345 -2385.816 3861.752

®Q_t_rc@AC [var] -30228.21 4444.140 34672.35 19731.69

®1_fund_Q_SYM+_rc@AC [A] -29.37582 3.343028 32.71885 14.08773

@1_fund_Q_SYM-_rc@AC [A] -30.36551 0.317552 30.68306 14.96757

@1_fund_P_SYM+_rc@AC [A] 4537919 1.566123 -2.971726 5.025335

@ 1_fund_P_SYM-_rc@AC [A] 5.023582 0.289037 -4.734545 5.627330

@ U_fund_SYM+_rc@AC [V] 4222570 3087948 2346219 410.5009

U_fund_SYM-_rc@AC [V] 2677650 1.306587 2545991 16.63297

SU+V] 2471249 2457547 -1.370162 2464408

au-V 18.62313 17.30103 -1.322104 17.97424
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443 Minimal requirement for active power delivery at under-frequency P
Graph of frequency a) to b) to c) to d) to e):
140000 50.00
120000 F— 49.50
100000 49.00
— 80000 48.50
= T
G- 60000 48.00 w
40000 | 47.50
20000 47.00
0 46.50
0 300 600 200 1200 1500
Time [s]
—_—P —F
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]: 124928 124740 124667 124718 124573
AP/Pwm[%] per 1 Hz: -- 0.21 0.27 0.23 0.34

Test:

Operating points a) to d) must be kept for at least 5 minutes.
Operating points e) must be kept for at least 20s.

The test must be carried out at 100% Pn.

and after the frequency change.

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

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
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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

'
Frequency [Hz]
47,5 48 48,5 49 49,5 o0

s
5% &
o
<
©
i)
10% 2
T
E
15% g
=
14}
=

20%

—— Requirement
— — Most stringent
Maximum allowable power reduction in case of under-frequency
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EN 50549-10:2022
Clause Test items Remark
54 Active response to frequency deviation
543.2 Power response to over-frequencies P
54.3.3 Power response to under-frequencies P
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5.4.3.2 Power response to over-frequency P
(For system with energy storage)
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
1. Measurement a) to i): Active power output =100% Pemax
$=5% (40% Pref / Hz), threshold frequency for start/return: 50.2Hz, Prei=Pwm
Frequency [HZz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: 125000 | 125000 | 95000 | 65000 | 35000 | 65000 | 95000 | 125000 | 125000
Peso [W]: 125182 | 125224 | 95638 | 65631 | 35974 | 65674 | 95698 | 125218 | 125262
APEe6o/Pwm [%]: 0.15 0.18 0.51 0.51 0.78 0.54 0.56 0.17 0.21
Dead time(<2s) - - 0.2 0.2 0.2 0.2 0.2 - -
Step response time
- - 0.4 0.4 0.6 0.2 0.2 - -
(230s)
Setting time(s) - - 0.4 0.4 0.6 0.2 0.2 - -
Limit AP/P1min: 1 10 % of Pemax
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% after freezing = 100% Pemax
$=5% (40% Pref / Hz), threshold frequency for start/return: 50.2Hz, Prer=Pwm
Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: 62500 | 62500 | 32500 | 2500 |-27500 | 2500 | 32500 | 125000 | 125000
Peso [W]: 62575 | 62595 | 33088 | 2937 |-26676 | 2897 | 33145 | 125708 | 125630
APEeso/Pwm [%]: 0.06 0.08 0.47 0.35 0.66 0.32 0.52 0.57 0.50
Dead time(<2s) - - 0.2 0.2 04 0.2 0.2 - -
Step response time
- - 0.4 0.6 0.8 0.4 0.2 - -
(=30s)
Setting time(s) - - 0.4 0.6 0.8 0.4 0.2 - -
Limit AP/P1min: + 10 % of Pemax, £ 10% Pemax /min
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Test:

1-min mean value [Hz]:

a) b) c) e) d) f) 9) h) i)
50.00 | 50.25 | 51.00 | 51.50 | 52.00 | 51.50 | 51.00 | 50.50 | 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%
s=5%(40% Pref / Hz), threshold frequency for start/return: 50.2Hz, Pref=Pmax

Frequency [Hz]:

50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00

Pwm [W: -62500 | -62500 | -92500 -92500 | -62500 | -62500
122500 | 125000 | 122500

Peso [W]: 62784 | -62830 | -92372 | ] | -92391 | -62773 | -62790
122856 | 125289 | 122847

APgso/Pw [%]: 023 | 026 | 010 | 028 | 023 | 028 | 009 | 022 | 023

Dead time(<2s)

- - 0.2 0.2 0.2 0.2 0.2 0.2 -

Step response time
(230s)

- - 0.4 0.2 0.6 0.2 0.6 0.4 -

Setting time(s)

- - 0.4 0.2 0.6 0.2 0.6 0.4 -

Limit AP/P1min:

+ 10 % of Pemax

Test:

1-min mean value [Hz]:

a) b) c) e) d) f) 9) h) i)
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%
$=2%(100% Pref / Hz), threshold frequency for start/return: 50.5Hz, Pref=Pmax

Frequency [Hz]:

50.00 | 50.25 | 51.00 | 51.50 | 52.00 | 51.50 | 51.00 | 50.40 | 50.00

Pu [W: 75000 | 75000 | 12500 | -50000 75000 | 75000
112500 | 112500 | 112500

Peso [W: 74706 | 74704 | 13511 | -48891 | ) | 74792 | 74806
113172 | 113264 | 113276

APeeo/Pw [%]: 023 | 024 | 081 | 089 | 054 | 061 | 062 | 017 | 0.16

Dead time(<2s)

- - 0.2 0.2 0.2 - - - -

Step response time
(=30s)

- - 1.2 0.8 0.6 - - - -

Setting time(s)

- - 1.2 0.8 0.6 - - - -

Limit AP/P1min:

+ 10 % of Pemax, £ 10% PEemax /min, hold 1s
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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%
s=12% (16.67% Prer / HZ), threshold frequency for start: 50.2Hz, for return: 50.05Hz, Prer=Pwm, hold 600s

Frequency [Hz]: 50.00 | 50.10 | 50.80 | 51.40 | 52.00 | 51.40 | 50.80 | 50.10 | 50.00
Pwm [W]: 50000 | 50000 | 37500 | 25000 | 12500 | 12500 | 12500 | 12500 | 50000
Peso [W]: 49968 | 49975 | 37653 | 25200 | 12453 | 12440 | 12472 | 12477 | 49941
APg60/Pm [%]: 0.03 0.02 0.12 0.16 0.04 0.05 0.02 0.02 0.05

Dead time(<2s) - - 0.2 0.2 0.2 - - - -

Step response time
- - 0.6 1.0 1.0 - - - -

(=30s)
Setting time(s) - - 0.6 1.0 1.0 - - - -
Limit AP/P1min: 1 10 % of Pemax, < 10% PEemax /min, hold 600s

Graph of Measurement 1.: Active power output 100% Pemax

160000 52.50
140000 beeeeeeeegfer—————— 49— —— 4 —————————————a -
52.00
120000
— 51.50
= 100000 ~
- =
2 oy
3 80000 5100 §
=
E =
T 60000 e
< 50.50
40000
50.00
20000 —m—m™m™M—p4————— —————
0 49.50
0 100 200 300 400 500 600
Time|[s]
P_[W] P-setting ===== P_limit[W] Frequency_[Hz]
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Graph of Measurement 2.: Active power output 50% PEemax
160000 52.50
140000
120000 52.00
100000
— 51.50
= 80000 w
= =
$ 60000 =
2 40000 g
g =
S 20000 &
< 50.50
0
-20000 L I L——— 5000
-40000 ——
-60000 49.50
0 200 400 600 800 1000 1200 1400 1600 1800
Time|[s]
P_[W] P-setting = ===== P_limit[W] Frequency_[Hz]
Graph of Measurement 3.: Active power output -50% Pgmax
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-40000
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=S SOviyp vty ey vt [ Y R S Y R [ SR s e pa g
g -80000 | ===l heeeeo 51.00 5
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Graph of Measurement 4.: Active power output 60% Pemax
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Graph of Measurement 5.: Active power output 40% Pemax
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Notes:

Setting (a) for other non-synchronous generating technology

PPy (%]
P, P
'“’“.;f‘ ..... power loved Wt ataet of fesd 100%
H We — e porwer loved o st OF bent SO%
| 2" Py
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Figure 19 — Other non-synchronous generating technology (P, = Py,) without configured
deactivation threshold, setting (a), example

Setting (b) other non-synchronous generating technology

P/Pyax [%]
P, P,
60% P —e - —
! Y ]
\ .

NPy
N,
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\ .
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050 b 6(505) 5 4. 52) f(Hz)

Figure 20 — Other non-synchronous generating technology (P s = Py;) with configured deactivation
threshold, setting (b), example

Setting (c) other non-synchronous generating technology
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Figure 21 — Other non-synchronous generating technology (P, = Py) with configured deactivation
threshold, setting (c), example
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5.4.3.3 Power response to under-frequency

P
(For system with energy storage)
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% Pret/ Hz), threshold frequency for start/return: 49.8Hz, Pret=Pemax
Frequency [Hz]: 50.00 | 49.90 | 49.00 | 47.30 | 46.05 | 47.30 | 49.00 | 49.90 | 50.00
Pwm [W]: -62500 | -62500 | -22500 | 62500 | 125000 | 62500 | -22500 | -62500 | -62500
Peso [W]: -62716 | -62699 | -22163 | 62285 | 124965 | 62411 | -21907 | -62677 | -62696
APgso/Pwm [%]: 0.17 0.16 0.27 0.17 0.03 0.07 0.47 0.14 0.16
Dead time(<2s) - - 0.4 0.4 0.2 04 0.2 0.2 -
Step response
) - - 2.2 24 2.2 1.6 1.2 1.2 -
time(<30s)
Setting time(s) - - 2.2 24 2.2 1.6 1.2 1.2 -
Limit AP/P1min: 1 10 % of Pemax
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% PEemax
$=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 [WI: 0 0 31250 | 93750 | 125000 | 93750 | 31250 0 0
Peeo [W]: 383 296 31847 | 93870 | 125098 | 93969 | 31854 426 430
APEeso/Pwm [%]: 0.31 0.24 0.48 0.10 0.08 0.18 0.48 0.34 0.34
Dead time(<2s) - - 0.4 0.2 04 0.4 0.6 0.4 -
Step response
i - - 2.6 1.8 1.2 1.2 1.2 0.8 -
time(<30s)
Setting time(s) - - 2.6 1.8 1.2 1.2 1.2 0.8 -
Limit AP/P1min: + 10 % of Pemax
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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% PEemax
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]: 62500 | 62500 | 75000 | 112500 | 125000 | 112500 | 75000 | 62500 | 62500
Peso [W]: 62598 | 62572 | 75299 | 112824 | 125620 | 112759 | 75266 | 62531 | 62569
APg60/Pm [%]: 0.08 0.06 0.24 0.26 0.50 0.21 0.21 0.02 0.06

Dead time(<2s) - - 0.2 0.4 0.4 0.4 0.2 0.2 -

Step response time( <
- - 1.2 2.4 0.6 0.8 0.4 0.6 -

30s)
Setting time(s) - - 1.2 2.4 0.6 0.8 04 0.6 -
Limit AP/P1min: + 10 % of Pemax

Graph of Measurement 1.: Active power output 0% Pgemax
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100000 49.50
------------ 49.00
= F.:-:—: L oagr o= .
% 50000 | femm——— ammaaa 4850 T
<] >
2 48.00 <&
a g
()

2 0 4750 ©
o ] aeesssleeses—— 0 et = = == - -
50000 s=========—-——ed b ke sssssEsE==-——= - 46.50
e wen whn  wbm _wee Yl il —ihm_ b sl smm smm smm smm  sem  mm

----------------------------- 46.00
-100000 45.50
0 100 200 300 400 500 600
Timel[s]
P_[W] P_setting[W] ====- P_Limit[W] Frequency_[Hz]
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Graph of Measurement 2.: Active power output 0% Pemax
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Graph of Measurement 3.: Active power output 50% Pemax
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Notes:
Setting (a) for other generators
P/Pyax [%]
Ps
o e e e e L b 100%
1 VS
1 1 ~
1 ' ~
1 ] ~
' 1 ~
' 1 ~
[ 1 ~
1 ' ~
: |' S~ P
& 3 ~al
= 1 bOTS O PyP (0%)
) H : No- 2 =
f5 (46) fy f3 fin  [+(50) f(Hz)
Figure 25 — Other generators: default values, example for interval frequency 46 - 50 Hz, setting (a)
Setting (b) other generators
P/Puax [%]
Ps
I.—-—-—-—-—-—-—.— P 100%
' P,
E A\
: ! N
i PN
E i i B 1P
fs (46) fy fy fn o [4(50) f(HZ)
Figure 23 — Pref = Pmax, s = 2 %, fth = 49,5Hz, example for interval frequency 46 - 50 Hz,
setting (b)
Setting (c) other generators
Ps [%]
e oy e e e e Lt 100
] ~. %
i : S P
E : L S I P3 P P
e i T el dn
g g L ow
f, (46) f fy fy f, | f(50) f(Hz)
Figure 24 — Pref = Pmax, s = 12 %, fth = 49,8Hz, example for interval frequency 46 - 50 Hz,
setting (c)
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Clause Test items Remark
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

Verification procedure for voltage related control mode for reactive

5524 P
power Q(U)
Verification procedure for power related control modes for reactive
5525 P
power
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apparent) at nominal voltage

5.5.1 Power capabilities assessment - voltage support by reactive power

5.5.1.3 Verification procedure to determine the power capability (active, reactive,

Q = 0 reactive power

Rating Active power Reactive power Power factor Voltage
power [%] W] [Var] [cos @] V] AQ = 2%Smax
10% 12942 1665 0.9914 229.93 1.33
20% 25590 1851 0.9972 229.96 1.48
30% 37773 1723 0.9989 229.99 1.38
40% 50646 41 0.9992 230.01 0.03
50% 63020 -685 0.9995 230.03 0.55
60% 75597 -1537 0.9997 230.05 1.23
70% 87963 -2081 0.9997 230.05 1.66
80% 100220 -2235 0.9997 230.04 1.79
90% 112996 -2262 0.9998 230.04 1.81
100% 125200 -2429 0.9998 230.02 1.94
Qnmax* under-excited
Rating Active power | Reactive power Power factor Voltage
power [%] W] [Var] [cos @] V] AQ = 2%Smax

10% 12489 -75637 0.1629 229.85 0.51
20% 25298 -75580 0.3174 229.89 0.46
30% 37960 -75626 0.4486 229.93 0.50
40% 50563 -75605 0.5559 229.98 0.48
50% 63171 -75653 0.6409 230.02 0.52
60% 75848 -75662 0.7080 230.06 0.53
70% 88460 -75632 0.7601 230.10 0.51
80% 101170 -75671 0.8008 230.15 0.54
90% 113880 -75724 0.8327 230.19 0.58

100%** 114965 -75719 0.8351 230.20 0.58
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Qnax over-excited

Rating Active power Reactive power Power factor Voltage
power [%] [W] [Var] [cos ¢] V] £Q = 2%Smax

10% 12246 75180 0.1608 230.10 0.14
20% 24863 75288 0.3136 230.15 0.23
30% 37447 75345 0.4451 230.19 0.28
40% 50065 75424 0.5530 230.23 0.34
50% 62780 75609 0.6388 230.28 0.49
60% 75443 75730 0.7058 230.32 0.58
70% 88188 75803 0.7584 230.37 0.64
80% 100844 75835 0.7992 230.41 0.67
90% 113722 76127 0.8310 230.46 0.90

100%** 114709 76047 0.8335 230.46 0.84

* Qmaxis equal to 60%Pn.
**Due to the limit of max. apparent power, it can’t reach target output power.

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.
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I Default requirement
S Stringent Requirement
2 SRS, Design freedom area
Further requirement
(- in some countries
02Pp -~ ———— e NN
0,1 Po. | — — — — .
{ { 0,1 S 4 H Q/Po
0,484 0,33 0 0,33 0,484 3
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 range

Test: 85%U,

Inductive supply reactive power

Rating power Voltage Active power e reEr VT Power factor
[%] \! (W] [cos @]
0% 195.1 6278 -4683 0.8016
10% 195.3 12714 -9620 0.7974
20% 195.3 25239 -18947 0.7997
30% 195.4 37658 -28294 0.7995
40% 195.4 50365 -37707 0.8005
50% 195.4 62673 -46811 0.8012
60% 195.3 75153 -56114 0.8013
70% 195.3 87576 -65312 0.8016

80%* 195.3 93050 -69305 0.8020

90%* 195.3 93122 -69377 0.8019

100%* 195.3 93174 -69442 0.8018
Capacitive supply reactive power

Rating power Voltage Active power Reactive power [Var] Power factor
[%] [Vl (W] [cos @]
0% 195.1 6212 4594 0.8040
10% 195.3 12648 9285 0.8061
20% 195.2 25177 18587 0.8045
30% 195.2 37685 28017 0.8025
40% 195.2 50303 37484 0.8019
50% 195.1 62733 46705 0.8021
60% 195.1 75155 56047 0.8016
70% 195.0 87596 65206 0.8022

80%* 195.0 93028 69193 0.8024
90%* 195.0 93060 69215 0.8024
100%* 195.0 93065 69213 0.8024
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Test: 90%U,

Inductive supply reactive power

Rating power Voltage Active power ) Power factor
0 Reactive power [Var]
[%] [Vl (W] [cos @]
0% 206.6 6347 -4669 0.8055
10% 206.8 12686 -9534 0.7994
20% 206.9 25119 -18867 0.7996
30% 206.9 37675 -28231 0.8002
40% 206.9 50468 -37728 0.8009
50% 206.9 62916 -47031 0.8010
60% 206.9 75458 -56356 0.8012
70% 206.8 87925 -65617 0.8014
80% 206.8 98612 -73523 0.8017
90%* 206.8 98617 -73521 0.8017
100%* 206.8 98697 -73582 0.8017

Capacitive supply reactive power

Rating power Voltage Active power Reactive power [Var] Power factor
[%] [Vl W] [cos @]
0% 206.6 6257 4661 0.8019
10% 206.8 12672 9294 0.8064
20% 206.8 25228 18626 0.8045
30% 206.7 37817 28149 0.8022
40% 206.7 50397 37537 0.8020
50% 206.7 62937 46934 0.8016
60% 206.6 75413 56155 0.8021
70% 206.5 87735 65390 0.8018
80% 206.5 98574 73318 0.8024
90%* 206.5 98617 73355 0.8024
100%* 206.5 98658 73398 0.8023
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Test: 95%U,

Inductive supply reactive power

Rating power Voltage Active power ) Power factor
o Reactive power [Var]
[%] [Vl (W] [cos @]
0% 218.1 6184 -4614 0.8014
10% 218.4 12629 -90358 0.8034
20% 218.4 25271 -18658 0.8045
30% 218.4 37769 -27731 0.8061
40% 218.4 50344 -36941 0.8062
50% 218.4 62971 -46042 0.8072
60% 218.4 75463 -55233 0.8069
70% 218.4 87892 -64234 0.8074
80% 218.3 100222 -73145 0.8077
90%* 218.3 104501 -76213 0.8080
100%* 218.3 104889 -76495 0.8080

Capacitive supply reactive power

Rating power Voltage Active power Reactive power [Var] Power factor
[%] [Vl W] [cos @]
0% 218.2 6580 4772 0.8095
10% 218.3 12835 9567 0.8017
20% 218.3 25316 18912 0.8011
30% 218.3 37832 28285 0.8009
40% 218.2 50226 37584 0.8006
50% 218.2 62830 47033 0.8005
60% 2181 75394 56423 0.8006
70% 2181 87727 65611 0.8008
80% 218.0 100342 74979 0.8011
90%* 218.0 104011 77717 0.8011
100%* 218.0 104062 77761 0.8011
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Test: 100%U,

Inductive supply reactive power

Rating power Voltage Active power ) Power factor
o Reactive power [Var]
[%] [Vl (W] [cos @]
0% 229.7 6114 -4519 0.8042
10% 229.9 12646 -9409 0.8023
20% 229.9 25244 -18704 0.8035
30% 229.9 37587 -27934 0.8026
40% 229.9 50140 -37332 0.8021
50% 229.9 62670 -46759 0.8015
60% 229.9 75162 -56052 0.8016
70% 229.9 87731 -65349 0.8020
80% 229.9 100137 -74512 0.8023
90%* 229.9 109827 -81755 0.8022
100%* 229.9 109897 -81793 0.8022

Capacitive supply reactive power

Rating power Voltage Active power Reactive power [Var] Power factor
[%] [Vl W] [cos @]
0% 229.7 6115 4561 0.8015
10% 229.8 12839 9622 0.8002
20% 229.8 25272 18890 0.8010
30% 229.8 37627 28152 0.8007
40% 229.8 50231 37547 0.8010
50% 229.7 62858 47087 0.8003
60% 229.7 75400 56349 0.8010
70% 229.6 87977 65816 0.8007
80% 229.6 100438 75065 0.8010
90%* 229.5 109386 81748 0.8010
100%* 229.5 109434 81774 0.8011
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Test: 105%U,

Inductive supply reactive power

Rating power Voltage Active power ) Power factor
0 Reactive power [Var]

[%] [Vl (W] [cos @]
0% 241.2 6102 -4545 0.8019
10% 2414 12828 -9444 0.8053
20% 2414 25344 -18719 0.8044
30% 241.5 37918 -27832 0.8061
40% 241.5 50503 -37027 0.8065
50% 241.5 63033 -46476 0.8049
60% 241.5 75271 -55455 0.8051
70% 2415 87916 -64634 0.8057
80% 241.4 100214 -73683 0.8057
90% 241.4 110736 -81932 0.8039
100%* 241.4 110750 -81936 0.8039

Capacitive supply reactive power

Rating power Voltage Active power Reactive power [Var] Power factor
[%] [Vl W] [cos @]
0% 241.3 6081 4514 0.8028
10% 2414 12726 9360 0.8056
20% 241.4 25214 18707 0.8031
30% 241.4 37973 28244 0.8024
40% 241.3 50454 37625 0.8016
50% 241.3 62890 46986 0.8011
60% 241.3 75641 56518 0.8011
70% 241.2 87964 65737 0.8010
80% 241.2 100480 74981 0.8014
90% 2411 111055 81868 0.8049
100%* 2411 111059 81867 0.8049
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Test: 110%U,

Inductive supply reactive power

Rating power Voltage Active power ) Power factor
o Reactive power [Var]
[%] [Vl (W] [cos @]
0% 252.8 6097 -4475 0.8061
10% 253.0 12844 -9467 0.8049
20% 253.0 25382 -18511 0.8080
30% 253.0 37994 -27748 0.8076
40% 253.0 50728 -37084 0.8073
50% 253.0 63117 -46304 0.8063
60% 253.0 75375 -55268 0.8064
70% 253.0 89246 -65385 0.8067
80% 253.0 100469 -73651 0.8065
90% 252.9 111203 -81458 0.8067
100%* 252.9 111269 -81487 0.8068

Capacitive supply reactive power

Rating power Voltage Active power . Power factor
o Reactive power [Var]
[%] [Vl (W] [cos @]
0% 252.8 6077 4472 0.8053
10% 252.9 12669 9442 0.8018
20% 252.9 25148 18568 0.8045
30% 252.9 37902 27800 0.8063
40% 252.8 50441 37081 0.8057
50% 252.8 62882 46290 0.8053
60% 252.8 75580 55536 0.8058
70% 252.7 87940 64635 0.8058
80% 252.7 100480 73780 0.8060
90% 252.6 111015 81543 0.8059
100%* 252.6 111103 81618 0.8059

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

The power factor resulting in each of the measurement points between 10 % and 90 % of the nominal
power is equal to or lower than 0.90 both in over excited and under excited operation.

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 = V((U/U/0,9)*-1)
0,484 0484 @Po
>
/ v 3 —

Limit of minimum
requirement with

active factor = 0,9 Limit of minimum

T~ requirement with
active factor = 0,9

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

(I=lmax=constant)

Area is limited by the curve:
Q/Pp = V((U/Un/0,9/0,95)%-1)

Q/Pp
>

(under-excited)

U/U.
'y
1,10
R
0,33 0,33
S R
0,90
Absorption of reactive energy Provision of reactive energy

(over-excited)

-~

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

Qumax [Var] 75000 Qumin [Var] -75000

Test no.1: Test for reactive power set point control accuracy

Test: 50%Pemax+t10%Pn

Reactive power Voltage Set point value Measure value Deviation
step Q/P; Q/P, Q/ss

Q/Pn(p.u.) (%) Var (%) Var (%) Var %)

Q=0 100.1 0 0 -798 -0.64 798 0.64

Qmax (over-excited) 100.1 75000 60.0 75322 60.26 322 0.26

Qmin (under-excited) 100.0 -75000 -60.0 -75575 -60.46 575 0.46

Q=0 100.1 0 0 -801 -0.64 801 0.64

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)

Measured response behaviour

Reactive power set point | Generating unit response resbonse time/
step p.u. time setting dead time P

settling time
Q=0—Q=Qmax over 9s 0.2 9.8
Q=Qmax over > Q=Qmin under 9s 0.2 9.4
Q=Qmin under Q=0 9s 0.2 9.6

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

Measured response behaviour

Reactive power set point | Generating unit response response fime/
step p.u. time setting dead time P
settling time
Q=0—Q=Qmax over 180s 0.4 171.8
Q=Qmax over > Q=Qmin under 180s 0.6 176.0
Q=Qmin under Q=0 180s 0.6 181.6
-Note:
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Diagram for 50%P, (Tau=3S) 0 — Qmaxover
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% 600 2
20.00 =
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20.0
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Diagram for 50%P, (Tau=3s) Qmax over— Qmin under
80.00 120.0
60.00
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c c
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o
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40.0
-40.00
20.0
-60.00
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Diagram for 50%P, (Tau=3s)) Qmin under— 0
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Diagram for 50%P, (Tau=60s) 0 — Qmax over
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Diagram for 50%Pn (Tau=605) Qmax over— Qmin under
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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
Qumax [Var] 75000 Qumin [Var] -75000
Setting (a)
Setting value Measurement value Limit
. . Reactive Reactive
Un Pn Grid Active power power Target PF
voltage(%) | power (%) (%) (%)
100% 100% 100.1 99.8 -0.7 0 0.9999
103% 100% 103.1 100.1 -0.9 0 0.9999
105% 100% 105.1 100.0 -1.5 0 0.9999
106% 100% 106.1 100.0 -1.8 0 0.9999
107% 100% 107.1 100.0 -49.5 -50%Qmax 0.9586
108% 100%** 108.2 91.6 -99.3 -100%Qmax | 0.8384
110% 100%** 110.2 92.5 -99.2 -100%Qmax | 0.8411
112% 100%** 112.2 92.5 -99.3 -100%Qmax | 0.8407
115% 100%** 115.2 92.5 -99.0 -100%Qmax | 0.8413
112% 100%** 112.2 92.5 -99.3 -100%Qmax | 0.8406
110% 100%** 110.2 92.5 -99.2 -100%Qmax | 0.8409
108% 100%** 108.2 92.6 -99.3 -100%Qmax 0.841 AU<+1%Un
107% 100% 107.1 99.9 -49.5 -50%Qmax 0.9586 | AQ<+2%Sn
106% 100% 106.1 100.0 -1.3 0 0.9999 or PF=0.4
105% 100% 105.1 100.0 -0.7 0 0.9999
103% 100% 103.1 100.1 -1.3 0 0.9999
100% 100% 100.1 100.1 -1.8 0 0.9999
97% 100% 97.1 100.1 -0.5 0 0.9999
94% 100% 941 100.2 0.8 0 0.9999
93% 100% 92.9 83.3 -99.4 100%Qmax | 0.8131
90% 100% 90.0 79.4 -99.2 100%Qmax | 0.8004
87% 100% 87.0 75.2 -99.2 100%Qmax 0.7841
85% 100% 85.0 72.3 -99.3 100%Qmax | 0.7718
87% 100% 87.0 75.1 -99.3 100%Qmax | 0.7834
90% 100% 90.0 79.3 -99.3 100%Qmax | 0.7996
93% 100% 92.9 83.2 -99.3 100%Qmax | 0.8133
94% 100% 941 100.0 1.0 0 0.9999
97% 100% 971 100.0 0.8 0 0.9999
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100% 100% 100.1 99.9 0.0 0 0.9999
100% 20% 100.0 20.3 -1.5 0 0.9991
103% 20% 103.0 20.3 -1.6 0 0.9989
105% 20% 105.0 20.4 -1.6 0 0.9989
106% 20% 106.0 20.4 -1.6 0 0.9989
107% 20% 107.0 20.2 -49.2 -50%Qmax 0.5656
108% 20% 108.1 20.2 -71.9 -100%Qmax* | 0.4242
110% 20% 110.1 20.3 -71.8 -100%Qmax* | 0.4260
112% 20% 112.1 20.2 -71.6 -100%Qmax* | 0.4248
115% 20% 115.1 20.2 -71.8 -100%Qmax* | 0.4242
112% 20% 112.1 20.2 -711.7 -100%Qmax* | 0.4251
110% 20% 110.1 20.3 -71.8 -100%Qmax* | 0.4270
108% 20% 108.1 20.2 -71.9 -100%Qmax* | 0.4247
107% 20% 107.0 20.3 -49.2 -50%Qmax 0.5661
106% 20% 106.0 204 -1.8 0 0.9986
105% 20% 105.0 20.3 -1.7 0 0.9988
103% 20% 103.0 20.3 -1.6 0 0.9988
100% 20% 100.0 20.4 -1.5 0 0.9990
97% 20% 97.0 20.4 -1.4 0 0.9991
94% 20% 94.0 20.2 -1.3 0 0.9992
93% 20% 93.0 20.5 73.0 100%Qmax* | 0.4241
90% 20% 90.0 20.7 73.0 100%Qmax* | 0.4267
87% 20% 87.0 20.5 731 100%Qmax* | 0.4240
85% 20% 85.0 20.6 731 100%Qmax* | 0.4256
87% 20% 87.0 20.5 73.0 100%Qmax* | 0.4240
90% 20% 90.0 20.6 731 100%Qmax* | 0.4252
93% 20% 93.0 20.5 731 100%Qmax* | 0.4234
94% 20% 94.0 20.3 -1.4 0 0.9992
97% 20% 97.0 20.4 -1.4 0 0.9991
100% 20% 100.0 204 -1.4 0 0.9991
Setting (c)
Setting value Measurement value Limit
. ) Reactive Reactive
Un Pn Grid o ACtIVi power power Target PF

voltage(%) | power (%) (%) (%) AQ<+2%Sn

100% 100% 100.1 100.3 1.6 0 0.9999 AU=x1%Un
103% 100% 103.1 100.2 -3.2 -3%Qmax 0.9998
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105% 100% 105.1 100.2 -5.0 -5%Qmax 0.9995
106% 100% 106.1 100.2 -6.0 -6%Qmax 0.9994
107% 100% 107.0 100.2 -7.0 -7%Qmax 0.9991
108% 100% 108.1 100.2 -8.1 -8%Qmax 0.9988
110% 100% 110.1 100.2 -9.8 -10%Qmax 0.9983
12% 100% 112.1 100.1 -9.9 -10%Qmax 0.9982
115% 100% 115.1 100.2 -10.1 -10%Qmax 0.9982
12% 100% 112.1 100.2 -9.8 -10%Qmax 0.9983
110% 100% 110.1 100.2 -9.8 -10%Qmax 0.9983
108% 100% 108.1 100.2 -8.1 -8%Qmax 0.9988
107% 100% 107.0 100.2 -7.0 -7%Qmax 0.9991
106% 100% 106.1 100.3 -6.0 -6%Qmax 0.9994
105% 100% 105.1 100.2 -5.1 -5%Qmax 0.9995
103% 100% 103.1 100.3 -3.4 -3%Qmax 0.9998
100% 100% 100.1 100.3 1.6 0 0.9999
97% 100% 97.1 100.3 -2.8 3%Qmax 0.9999
94% 100% 94.1 100.3 -5.1 6%Qmax 0.9995
93% 100% 93.1 100.4 -6.1 7%Qmax 0.9993
90% 100% 90.1 98.2 -9.3 10%Qmax 0.9984
87% 100% 87.1 94.9 -9.9 10%Qmax 0.9980
85% 100% 85.1 92.8 -9.7 10%Qmax 0.9980
87% 100% 87.1 94.9 -10.1 10%Qmax 0.9980
90% 100% 90.1 98.1 -9.2 10%Qmax 0.9984
93% 100% 93.1 100.3 -6.0 7%Qmax 0.9994
94% 100% 94.1 100.2 -5.0 6%Qmax 0.9995
97% 100% 97.1 100.1 -2.7 3%Qmax 0.9999
100% 100% 100.1 100.1 1.7 0 0.9999
100% 20% 100.0 20.5 1.7 0 0.9987
103% 20% 103.0 20.5 -2.4 -3%Qmax 0.9976
105% 20% 105.0 20.5 -3.8 -5%Qmax 0.9939
106% 20% 106.0 20.5 -4.9 -6%Qmax 0.9898
107% 20% 107.0 20.5 -6.0 -7%Qmax 0.9850
108% 20% 108.0 20.5 -7.3 -8%Qmax 0.9782
110% 20% 110.0 20.5 -9.1 -10%Qmax 0.9667
112% 20% 112.0 20.5 -10.1 -10%Qmax 0.9590
115% 20% 115.0 204 -10.3 -10%Qmax 0.9569
112% 20% 112.0 20.5 -10.2 -10%Qmax 0.9582
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110% 20% 110.0 20.5 -9.1 -10%Qmax 0.9659
108% 20% 108.0 20.5 -7.3 -8%Qmax 0.9782
107% 20% 107.0 20.5 -6.0 -7%Qmax 0.9849
106% 20% 106.0 20.5 -5.2 -6%Qmax 0.9886
105% 20% 105.0 20.5 -4.2 -5%Qmax 0.9924
103% 20% 103.0 20.5 -2.4 -3%Qmax 0.9975
100% 20% 100.0 20.6 1.7 0 0.9988
97% 20% 97.0 20.6 1.8 3%Qmax 0.9987
94% 20% 94.0 20.5 4.1 6%Qmax 0.9928
93% 20% 93.0 20.6 5.1 7%Qmax 0.9892
90% 20% 90.0 20.5 8.5 10%Qmax 0.9707
87% 20% 87.0 20.5 9.6 10%Qmax 0.9629
85% 20% 85.0 20.5 9.3 10%Qmax 0.9648
87% 20% 87.0 20.5 9.6 10%Qmax 0.9629
90% 20% 90.0 20.5 8.6 10%Qmax 0.9701
93% 20% 93.0 20.5 5.1 7%Qmax 0.9892
94% 20% 94.0 20.5 4.1 6%Qmax 0.9929
97% 20% 97.0 20.5 1.7 3%Qmax 0.9988
100% 20% 100.0 20.6 1.3 0 0.9992
Test method:
Standard Parameter X1 X2 X3 X4
U (U/Un) 93% 94% 106% 108%
EN 50549-10: 2022 (Setting a) Q
(Q/Qmax) 100% 0% 0% -100%
Standard Parameter X1 X2 X3
U (U/Un) 90% 100% 110%
EN 50549-10: 2022 (Setting b) Q
(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.
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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
dbgpar than from

-6 %U, to +6 %U,,.
minimum and maximum reactive power of the 295 % of 10 % of
characteristic Qpax over aNd Quay Qmax over and Quay
Qrmax char ® under respectively b under respectively
Slope of the steepest section of the characteristic as steep as as flat as configurable d
curve @ configurable, ©

2 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... .o, for over voltage and under voltage.

bif Q. based on the capability curve of the EUT, is above 60 %P, Q shall not exceed 60 % P .

max char

¢ if the maximum configurable steepness exceeds 100 %Q
exceed 100 %Q,,.../ 1 %U,.

dif the minimum configurable steepness is below 1 %Q,., / 1 %U,, the configured value during the test shall not be below
1%Qpax/ 1 %U,.

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

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
Qmax [Var] 75000 Qmin [Var] -75000
Setting value Measurement value Limit
Reactive
Un Pn Grid Active power power Reactive power -
voltage(%) (%) ) Target (%)
1: 100% >90% 100.1 100.87 -1.06 0 0.9998
2:107% >90% 107.1 100.86 -47.84 -50%Qmax 0.9616
3:109% >90% 108.8 93.61 -98.89 -100%Qmax | 0.8444
4:109% 18% 108.6 18.07 -66.06* -100%Qmax | 0.4146
5:109% 3% 108.6 2.53 -1.81 0 0.8674
6: 109% 22% 108.6 22.14 -80.41* | -100%Qmax | 0.4169 | AUs£1%Un
7:109% | >90% 108.8 94.60 9659 | -100%Qmax | 0.8525 | AQsE2%Sn
8: 100% >90% 100.1 100.89 -1.02 0%Qmax 0.9998 or PF=04
9: 92% >90% 92.2 81.80** 99.71 100%Qmax | 0.8070
10: 92% 18% 92.0 17.82 63.57* 100% Qmax | 0.4231
11: 92% 3% 92.0 2.58 -1.03 0%Qmax 0.9397
12: 92% 22% 92.0 21.86 77.62* 100%Qmax | 0.4248
13: 92% >90% 92.2 81.77* 99.94 100%Qmax | 0.8063
14: 93% >90% 93.2 83.22** 99.90 100%Qmax | 0.8113
15: 100% >90% 100.1 100.87 -0.92 0% 0.9998
Note:
*cos ¢=0.4 Priority
** Due to the limit of max output current, it can’t reach target output power.
P lock-in: 20%Pn; P lock-out: 5%Pn.
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U/Un: 109%-100%
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P/Pn:18%-3%
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U/Un: 93%-100%
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Test method:

Standard Parameter X1 X2 X3 X4
U (U/Un) 93% 94% 106% 108%
EN 50549-10: 2022 (Setting a) Q
100% 0% 0% -100%
(Q/Qmax)
U [%U,]
F 3
LR 0] oSS
]
105 .............................................................................................................................................................................................................................
o oo AR s
G5 |t e e s e s
S
o T OSSOSO
0 . . . . . . . —
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
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0 60 120 180 240 300 360 420 480
time [s]

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

Test a):

Pn/P [%] 10 20 30 40 50 60 70 80 90 100
30 s mean value |10% to 100% Pn

U [VI]: 230.0 | 229.9 | 229.9 | 230.0 | 230.0 | 230.0 | 230.1 | 230.1 | 230.0 | 230.0
Peso [W]: 12711 | 25118 | 37891 | 50352 | 63004 | 75651 | 87956 | 100324 | 112892 | 115141
Peso of Pn [%]: 10.17 | 20.09 | 30.31 | 40.28 | 50.40 | 60.52 | 70.36 | 80.26 | 90.31 | 92.11*
Qeso [Var]: 75345 | -1791 | 1760 | -1762 | -1134 | -773 252 724 | -75179 | -75121
Qe30 of Pn[%]: 60.28 | -1.43 | -1.41 -1.41 -0.91 -0.62 0.20 0.58 | -60.14 | -60.10
COS (E30: 0.1664 | 0.9974 | 0.9988 | 0.9993 | 0.9995 | 0.9997 | 0.9997 | 0.9997 | 0.8323 | 0.8375
Qeaso target [%]: 60 0 0 0 0 0 0 0 -60 -60
Pn/P [%] 100 90 80 70 60 50 40 30 20 10
30 s mean value |100% to 10% Pn

U [VI]: 230.0 | 230.0 | 230.1 | 230.1 | 230.1 | 230.0 | 230.0 | 229.9 | 229.9 | 230.0
Peso [W]: 115053 | 112487 | 100276 | 87669 | 75239 | 62717 | 50139 | 37854 | 25268 | 12879
Peso of Pn [%]: 92.04* | 89.99 | 80.22 | 70.13 | 60.19 | 50.17 | 40.11 | 30.28 | 20.21 | 10.30
Qe3o [Var]: -75095 | -75081 | 1124 123 -864 | -1414 | -1669 | -1825 | -1801 | 75436
Qe30 of Pn[%]: -60.08 | -60.06 | 0.90 0.10 -069 | -1.13 | -1.34 | 146 | -1.44 | 60.35
COS (PE30: 0.8374 | 0.8317 | 0.9998 | 0.9997 | 0.9996 | 0.9995 | 0.9992 | 0.9986 | 0.9975 | 0.1683
Qe3o target [%]: -60 -60 0 0 0 0 0 0 0 60
Limit AQ: +2%Smax
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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]: 239.1 | 239.1 | 239.1 | 239.2 | 239.2 | 239.3 | 243.8 | 243.8 | 243.8 | 243.8
Peso [W]: 12639 | 25136 | 37827 | 50461 | 62858 | 75534 | 75554 | 88097 | 100620 | 113148
Peso of Pn [%]: 10.11 | 20.11 | 30.26 | 40.37 | 50.29 | 60.43 | 60.44 | 70.48 | 80.50 | 90.52
Qeso [Var]: 634 600 628 747 951 1559 | -14092 | -30730 | -46912 | -60601
Qe3o of Pn[%]: 0.51 0.48 0.50 0.60 0.76 125 | -11.27 | -24.58 | -37.53 | -48.48
COS (PE30: 0.9987 | 0.9997 | 0.9999 | 0.9999 | 0.9999 | 0.9998 | 0.9830 | 0.9442 | 0.9063 | 0.8815
Qeso target [%]: 0 0 0 0 0 0 -12 -24 -36 -48
Pn/P [%] 100 90 80 70 60 60 50 40 30 20
30 s mean value | 10% to 100% to 10%

U V] 243.8 | 243.8 | 243.8 | 243.8 | 243.8 | 227.7 | 227.7 | 227.7 | 227.6 | 227.6
Peso [W]: 119017 | 112976 | 100148 | 87371 | 74970 | 75345 | 62766 | 50186 | 37743 | 25261
Peso of Pn [%]: 95.21* | 90.38 | 80.12 | 69.90 | 59.98 | 60.28 | 50.21 | 40.15 | 30.19 | 20.21
Qeso [Varl: -69047 | -60542 | -46136 | -30943 | -14370 | 2030 1370 773 726 676
Qe3o of Pn[%]: -55.24* | -48.43 | -36.91 | -24.75 | -11.50 | 1.62 1.10 0.62 0.58 0.54
COS (PE30: 0.8650 | 0.8814 | 0.9083 | 0.9426 | 0.9821 | 0.9996 | 0.9998 | 0.9999 | 0.9998 | 0.9996
Qeao target [%]: -60 -48 -36 -24 -12 0 0 0 0 0
Pn/P [%] 10 - - - - - - - - -
30 s mean value | 10% to 100% to 10%

U [V]: 227.6 - - - - - - - - -
Peso [W]: 12794 - - - - - - - - -
Pe3o of Pn [%]: 10.24 - - - - - - - - -
Qeszo [Var]: 768 -- -- -- -- -- -- -- -- --
AQEg30/Pn [%]: 0.61 - - - - - - - - -
COS (E30: 0.9982 - - - -- -- - - - -
Qe3o target [%]: 0 - - - - - - - - -
Limit AQ: +2%Smax

* Due to the limit of output current, it can’t reach target output power.
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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 @ P) 295 % of 10 % of Qpax char
of the characteristic Qmax over @d | Qpax over and over =0 %P,
Qpnax char Qmax under Qmax under Q
. . 'max char
respectively respectively an o
over — 33 /"Pn
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 %Pm
but not more but not less 20 %Q, /10 %P
than than b mago %P n
200 %Quuay/ | 2 %BQuyay/ anove U %
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. 2 over @19 Qay char under
b The cos @(P) characteristic shall be configured accordingly with the cos @ value representing the given reactive power
value atP .
¢ 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 (¢) 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,

Control set point:
QorCos ®4

Qmax char over | (a)

(e.g. 33 %Py) '
\ steepness 200 %Qmax / 10 %P,
\
\
(b) steepness 2 %Qmax / 10 %Py COI’Iltl'Ol input
Qmax char overf = —— = — — _ H 100%P, signal: F:
Qmax char underfs 0 %Pr  womens N

\
(c) steepness 20 %Qmax / 10 %U,
el
.. \steepness 100 %Qmax / 10 %Py
o

Qmax char under '

(e.9. -33 %Py)

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

Assessment criterion:
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 given cos
¢ (P) or Q (P) characteristic.
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5.56.2.5 \Verification procedure for power related control modes for reactive power

5.5.2.5.3 Test procedure for dynamic behaviour P
Test a):

Pemax/Pn [%] 20 50 90 50 20
30 s mean value 20% to 50% to 90% to 50% to 20%

Utarget [V]: 230.0 230.0 230.0 230.0 230.0
U V] 230.0 230.1 230.1 230.1 230.0
Pe3o [W]: 25859 64255 111698 64195 25792
Peso of Pn [%]: 20.69 51.40 89.36 51.36 20.63
Qeso [Var]: -1506 -2004 -74683 -1944 -1453
Qe3o of Pn [%]: -1.20 -1.60 -59.75 -1.56 -1.16
Qe3o target [%]: 0.00 0.00 -60.00 0.00 0.00
COS (PE30: 0.9981 0.9994 0.8142 0.9995 0.9982
Test condition Tdead time[S] Tset time[S] T seting response time[S]
50% Pn-90% Pn 0.2 9.6 9.6

90% Pn-50% Pn 0.2 9.6 9.6

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%

Utarget [V]: 246.1 246.1 246.1

U [V]: 246.0 246.1 246.1

Pe3o [W]: 25310 62715 112943

Pe3o of Pn [%]: 20.25 50.17 90.35

Qeso [Varl: -628 -426 -60099

Qe3o of Pn [%]: -0.50 -0.34 -48.08

Qeao target [%]: 0.00 0.00 -48.00

COS (PE30: 0.9977 0.9996 0.8607
Pemax/Pn [%] 90 90 90

Utarget [V]: 236.9 2254 246.1

U [V]: 237.0 225.6 246.1
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Peso [WI: 112865 112476 112592
Pe3o of Pn [%]: 90.29 89.98 90.07
QEzo [Var]: -60104 -242 -60087
Qe30 of Pn[%]: -48.08 -0.19 -48.07
Qe3o target [%]: -48.00 0.00 -48.00
COS (E30: 0.8605 0.9998 0.8600
Pemax/Pn [%] 90 50 20
Utarget [V]: 230.0 230.0 230.0
U [VI]: 230.0 229.9 229.8
Pe3o [W]: 112391 62696 25409
Peso of Pn [%]: 89.91 50.16 20.33
QEs3o [Var]: -210 -352 -495
Qe3o0 of Smax. [%]: -0.17 -0.28 -0.40
Qe3o target [%]: 0.00 0.00 0.00
COS PE30: 0.9998 0.9997 0.9982
Test condition T dead time[S] Tset time[S] Tseting response 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
04 9.6 9.6
(98%Un-107%Un)
90% Pn
0.2 9.2 9.2
(107%Un-100%Un)
Limit: Q PT1:3.33s, AQ=% 5 % Pn, delay time <3s
Note:
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 190 / 295
Web: www.titcgroup.com Template No.: TRP-DG-EN50549-2 (2022-01-01)

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



Report No.: BL-DG2630055-202

TUVNORD

LK Group

Test a:

50%Pn -> 90%Pn:

®
=
o
.
o
100 110 120 130 140 150 160 170
Time [s]
Q/Pn = = = |imit P/Pn
90%Pn -> 50%Pn:
100
a0
80
X
0 £
o
—
o
60
50
40
170 180 190 200 210 220 230
Time [s]
Q/Pn = = = |imit P/Pn
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50%Pn -> 90%Pn
10.0 120.0
0.0 100.0
-10.0
80.0
® 200 S
c 60.0 ¢«
o [n'
3 -300 =
40.0
-40.0
50.0 20.0
-60.0 0.0
320 340 360 380 400 420
Time [s]
Q/Pn = = = limit P/Pn
103%Un ->98%Un
10.0 108.0
107.0
0.0 106.0
-10.0 105.0
Y 104.0 —
= -200 103.0 =
g B
£ 300 102.0 2
101.0
-40.0 100.0
-50.0 99.0
98.0
-60.0 97.0
740 750 760 770 780 790 800
Time [s]
Q/Pn = = = |imit U/Un
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98%Un-> 107%Un
10.0
0.0
-10.0
X 200 X
g 5
‘a -30.0 *5.
-40.0
-50.0
-60.0
300 920
Q/Pn = = =limit U/Un
107%Un->100%Un
10.0 108.0
107.0
0.0 106.0
-10.0 105.0
— 104.0 a?
X -200 1030 =
g 5
g -300 1020 2
101.0 >
-40.0 100.0
-50.0 99.0
98.0
-60.0 97.0
1050 1070 1090 1110 1130 1150
Time [s]
Q/Pn = = = |imit U/Un
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EN 50549-10:2022
Clause Test items Remark
5.6 Voltage related active power reduction - P(U)
5.6.3 Test procedure for steady-state behaviour P
5.6.4 Test procedure for dynamic behaviour P
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5.6 Voltage related active power reduction (P(U) function)

5.6.3 Test procedure for steady-state behaviour P
Test condition 100% Pn
Varget [%0] 100 103 106 109
V measured [%0] 100.12 103.03 106.02 109.07
P measured [%] 100.11 100.03 99.99 92.64*
Q measured [%] 1.59 1.59 1.60 -60.59
P Target [%] 100.0 100.0 100.0 100.0
Q Target [%0] 0.0 0.0 0.0 -60.0
Varget [%] 112 115 112 109
V measured [%] 112.04 114.97 112.04 109.07
P measured [%0] 59.82 0.04 60.04 92.79*
Q measured [%] -60.87 -60.98 -60.88 -60.66
P Target [%] 60.0 0.0 60.0 100.0
Q Target [%] -60.0 -60.0 -60.0 -60.0
Varget [%] 106 103
V measured [%] 106.02 103.02
P measured [%0] 100.05 100.10
Q measured [%] 1.64 1.58
P Target [%] 100.0 100.0
Q Target [%] 0.0 0.0
Limits AP=£2%Pn, AQ=12%Smax, AU=%£1%Un

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
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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 occurs.

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).

Note: *the active power can’t reach because of the limit of output current.
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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
Varget [%] 100.0 112.5 115.0 112.5 100.0
V measured [%0] 100.11 112.46 115.08 112.46 100.11
P measured [%0] 99.83 49.47 0.12 49.79 99.89
Q measured [%] -1.28 -60.34 -60.35 -60.36 -1.20
P Target [%] 100.0 50.0 0.0 50.0 100.0
Q Target [%] 0.0 -60.0 -60.0 -60.0 0.0
Limit P: Tau=3s, Q: Tau=3s, AP=+2%Pn, AQ=+2%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 0.8 0.8 9.8 9.8 9.8 9.8
Step 2- Step 3 0.4 - 9.2 - 9.2 -
Step 3- Step 4 0.4 - 9.2 - 9.2 -
Step 4- Step 5 0.4 0.4 9.8 9.8 9.8 9.8
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Step 1- Step 2
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W
80 Wx 112
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S 40
3 108 ¢
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o
£ , B = 106
P B e \
-20 N\ 1y 104
W
40 Ao 102
N o
60 N e e e e e s 100
-80 98
100 110 120 130 140 150 160 170 180 190 200
Time [s]
P/Pn Q/Pn = = =limit U/Un
Step 2- Step 3
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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).

Note:
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EN 50549-10:2022
Clause Test items Remark
5.7 EMC and power quality
5.7.1 EMC P
5.7.2 Power Quality
5729 Verification procedure for harmonics, interharmonics and higher P
frequencies up to 9 kHz
5.7.2.3 Verification procedure for flicker and rapid voltage changes P
57232 Flicker - Generation units with a rated currents 75 A N/A
5.7.2.3.3 Flicker - Generation units with a rated currents >75 A P
57234 Rapid voltage changes - Generation units with a rated current 75A N/A
57235 Rapid voltage changes - Generation units with a rated current> 75 P
A
5724 Verification procedure for DC injection P
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5.7 EMC and power quality P
5.7.2.2 \Verification procedure for harmonics, interharmonics and higher frequencies up
to 9 kHz
Model: TAA-125KW-11
Power Level 33% 66% 100%
Harmonic Current % of Current % of Current % of Harmonic
Magnitude Funda- Magnitude Funda- Magnitude Funda- Current
(A) mental (A) mental (A) mental Limits (%)
2nd 0.206 0.346 0.365 0.304 0.406 0.224 8.000
3rd 0.266 0.447 0.165 0.138 0.319 0.176 N/A
4th 0.052 0.087 0.230 0.192 0.338 0.186 4.000
5th 0.209 0.351 0.177 0.148 0.187 0.103 10.700
6th 0.030 0.051 0.173 0.144 0.223 0.123 2.670
7th 0.277 0.465 0.203 0.170 0.274 0.151 7.200
8th 0.029 0.048 0.049 0.041 0.071 0.039 2.000
9th 0.284 0.476 0.131 0.109 0.150 0.083 N/A
10th 0.031 0.052 0.048 0.040 0.082 0.045 1.600
11th 0.850 1.428 0.909 0.758 1.219 0.672 3.100
12th 0.023 0.038 0.039 0.032 0.050 0.027 1.330
13th 0.565 0.949 0.523 0.437 0.671 0.370 2.000
14th 0.015 0.025 0.030 0.025 0.041 0.023 N/A
15th 0.353 0.592 0.384 0.321 0.442 0.244 N/A
16th 0.010 0.018 0.031 0.026 0.031 0.017 N/A
17th 0.337 0.566 0.378 0.315 0.372 0.205 N/A
18th 0.017 0.028 0.032 0.026 0.036 0.020 N/A
19th 0.307 0.515 0.323 0.270 0.303 0.167 N/A
20th 0.015 0.025 0.029 0.024 0.035 0.019 N/A
21st 0.220 0.369 0.268 0.224 0.253 0.140 N/A
22nd 0.009 0.016 0.028 0.024 0.028 0.015 N/A
23rd 0.172 0.289 0.254 0.212 0.251 0.138 N/A
24th 0.008 0.014 0.023 0.020 0.030 0.016 N/A
25th 0.139 0.233 0.215 0.180 0.222 0.122 N/A
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26th 0.008 0.013 0.022 0.018 0.025 0.014 N/A
27th 0.109 0.183 0.176 0.147 0.189 0.104 N/A
28th 0.010 0.016 0.021 0.018 0.027 0.015 N/A
29th 0.095 0.160 0.164 0.137 0.182 0.101 N/A
30th 0.008 0.014 0.017 0.014 0.026 0.014 N/A
31st 0.094 0.159 0.145 0.121 0.163 0.090 N/A
32nd 0.008 0.013 0.017 0.014 0.021 0.012 N/A
33rd 0.081 0.136 0.127 0.106 0.140 0.077 N/A
34th 0.006 0.010 0.015 0.012 0.021 0.011 N/A
35th 0.061 0.102 0.126 0.105 0.137 0.075 N/A
36th 0.007 0.011 0.015 0.013 0.019 0.011 N/A
37th 0.060 0.101 0.122 0.102 0.126 0.070 N/A
38th 0.008 0.013 0.015 0.012 0.021 0.011 N/A
39th 0.055 0.092 0.114 0.095 0.114 0.063 N/A
40th 0.006 0.010 0.014 0.012 0.019 0.010 N/A
41st 0.040 0.066 0.111 0.092 0.121 0.067 N/A
42nd 0.007 0.012 0.013 0.011 0.019 0.011 N/A
43rd 0.044 0.074 0.104 0.087 0.124 0.069 N/A
44th 0.008 0.014 0.013 0.011 0.023 0.012 N/A
45th 0.054 0.091 0.100 0.084 0.123 0.068 N/A
46th 0.007 0.012 0.012 0.010 0.019 0.010 N/A
47th 0.035 0.058 0.091 0.076 0.129 0.071 N/A
48th 0.005 0.008 0.011 0.009 0.022 0.012 N/A
49th 0.028 0.047 0.078 0.065 0.131 0.072 N/A
50th 0.010 0.016 0.017 0.015 0.028 0.015 N/A
THD [%] - 2.283 - 1.241 - 1.012 13
PWHD [%] - 5.212 - 3.493 - 2474 22
Note:
Samplerate: 20 kHz
Choose the maximum value of three phases.
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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

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: TAA-125KW-11

Harmonics

P/Pn
[%]

0/5 10 20 30 40 50 60 70 80 90 100

Order | 1[%] | 11%] | 11%] | 11%] | 11%] | 11%] | 11%] | 1{%] | 11%] | 1[%] | 1[%]

2 0.071 | 0.139 | 0.101 | 0.138 | 0.128 | 0.180 | 0.107 | 0.228 | 0.210 | 0.231 | 0.236

3 0.299 | 0.263 | 0.147 | 0.145 | 0.192 | 0.131 | 0.202 | 0.096 | 0.130 | 0.143 | 0.171
4 0.069 | 0.061 | 0.043 | 0.028 | 0.023 | 0.132 | 0.021 | 0.131 | 0.156 | 0.175 | 0.182
5 0.156 | 0.198 | 0.100 | 0.120 | 0.108 | 0.067 | 0.088 | 0.079 | 0.072 | 0.098 | 0.093
6 0.093 | 0.020 | 0.021 | 0.017 | 0.017 | 0.095 | 0.012 | 0.096 | 0.099 | 0.117 | 0.121
7 0.029 | 0.049 | 0.110 | 0.147 | 0.042 | 0.091 | 0.165 | 0.118 | 0.125 | 0.143 | 0.154
8 0.057 | 0.079 | 0.019 | 0.016 | 0.013 | 0.041 | 0.021 | 0.029 | 0.039 | 0.038 | 0.042
9 0.046 | 0.036 | 0.053 | 0.150 | 0.196 | 0.077 | 0.134 | 0.080 | 0.069 | 0.076 | 0.086
10 0.016 | 0.022 | 0.017 | 0.016 | 0.012 | 0.025 | 0.010 | 0.027 | 0.028 | 0.046 | 0.046

11 0.041 | 0.084 | 0.280 | 0.437 | 0.445 | 0.433 | 0.453 | 0.521 | 0.573 | 0.625 | 0.674

12 0.018 | 0.015 | 0.011 | 0.011 | 0.009 | 0.029 | 0.007 | 0.021 | 0.022 | 0.024 | 0.029

13 0.089 | 0.048 | 0.224 | 0.275 | 0.341 | 0.291 | 0.290 | 0.296 | 0.310 | 0.336 | 0.370

14 0.021 | 0.010 | 0.004 | 0.009 | 0.007 | 0.027 | 0.005 | 0.016 | 0.020 | 0.020 | 0.024

15 0.066 | 0.116 | 0.094 | 0.197 | 0.232 | 0.227 | 0.204 | 0.212 | 0.218 | 0.226 | 0.245

16 0.019 | 0.032 | 0.008 | 0.007 | 0.007 | 0.030 | 0.004 | 0.015 | 0.014 | 0.019 | 0.017

17 0.036 | 0.148 | 0.083 | 0.202 | 0.204 | 0.218 | 0.212 | 0.206 | 0.204 | 0.204 | 0.206

18 0.013 | 0.013 | 0.006 | 0.008 | 0.006 | 0.025 | 0.005 | 0.017 | 0.017 | 0.019 | 0.020

19 0.038 | 0.045 | 0.076 | 0.165 | 0.164 | 0.176 | 0.192 | 0.175 | 0.171 | 0.168 | 0.166

20 0.011 | 0.007 | 0.006 | 0.006 | 0.005 | 0.022 | 0.004 | 0.015 | 0.015 | 0.018 | 0.020

21 0.039 | 0.019 | 0.041 | 0.101 0.115 | 0.137 | 0.144 | 0.148 | 0.145 | 0.142 | 0.140

22 0.009 | 0.006 | 0.006 | 0.003 | 0.005 | 0.020 | 0.005 | 0.015 | 0.015 | 0.016 | 0.016

23 0.038 | 0.077 | 0.043 | 0.077 | 0.103 | 0.120 | 0.137 | 0.142 | 0.143 | 0.142 | 0.138

24 0.008 | 0.017 | 0.004 | 0.004 | 0.005 | 0.015 | 0.004 | 0.013 | 0.013 | 0.016 | 0.017

25 0.027 | 0.077 | 0.053 | 0.073 | 0.095 | 0.097 | 0.122 | 0.122 | 0.126 | 0.124 | 0.122
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26 0.007 | 0.007 | 0.003 | 0.005 | 0.004 | 0.014 | 0.003 | 0.012 | 0.013 | 0.015 | 0.014
27 0.023 | 0.032 | 0.045 | 0.061 | 0.073 | 0.080 | 0.091 | 0.100 | 0.105 | 0.104 | 0.104
28 0.007 | 0.007 | 0.004 | 0.005 | 0.005 | 0.013 | 0.004 | 0.012 | 0.013 | 0.015 | 0.016
29 0.023 | 0.026 | 0.043 | 0.048 | 0.060 | 0.073 | 0.083 | 0.094 | 0.098 | 0.102 | 0.100
30 0.007 | 0.005 | 0.003 | 0.003 | 0.004 | 0.013 | 0.003 | 0.008 | 0.010 | 0.012 | 0.014
31 0.020 | 0.044 | 0.049 | 0.045 | 0.059 | 0.066 | 0.080 | 0.083 | 0.087 | 0.090 | 0.090
32 0.006 | 0.010 | 0.003 | 0.004 | 0.003 | 0.013 | 0.003 | 0.008 | 0.010 | 0.013 | 0.012
33 0.017 | 0.043 | 0.045 | 0.040 | 0.050 | 0.060 | 0.067 | 0.073 | 0.076 | 0.077 | 0.077
34 0.006 | 0.007 | 0.003 | 0.003 | 0.003 | 0.012 | 0.004 | 0.008 | 0.010 | 0.012 | 0.018
35 0.015 | 0.027 | 0.039 | 0.029 | 0.040 | 0.056 | 0.062 | 0.072 | 0.075 | 0.074 | 0.075
36 0.005 | 0.005 | 0.003 | 0.003 | 0.003 | 0.012 | 0.002 | 0.009 | 0.009 | 0.010 | 0.011
37 0.014 | 0.028 | 0.040 | 0.029 | 0.040 | 0.051 | 0.065 | 0.069 | 0.072 | 0.071 | 0.069
38 0.005 | 0.005 | 0.003 | 0.004 | 0.003 | 0.011 | 0.002 | 0.008 | 0.009 | 0.011 | 0.012
39 0.013 | 0.032 | 0.039 | 0.029 | 0.036 | 0.047 | 0.058 | 0.066 | 0.068 | 0.068 | 0.063
40 0.006 | 0.008 | 0.003 | 0.003 | 0.003 | 0.012 | 0.003 | 0.008 | 0.009 | 0.012 | 0.011
41 0.012 | 0.027 | 0.033 | 0.022 | 0.025 | 0.045 | 0.051 | 0.066 | 0.071 | 0.071 | 0.067
42 0.006 | 0.006 | 0.003 | 0.003 | 0.003 | 0.012 | 0.002 | 0.008 | 0.010 | 0.011 | 0.011
43 0.012 | 0.022 | 0.032 | 0.022 | 0.028 | 0.044 | 0.052 | 0.062 | 0.071 | 0.072 | 0.068
44 0.006 | 0.004 | 0.002 | 0.003 | 0.004 | 0.013 | 0.003 | 0.007 | 0.009 | 0.012 | 0.013
45 0.012 | 0.027 | 0.029 | 0.019 | 0.036 | 0.045 | 0.049 | 0.060 | 0.068 | 0.070 | 0.067
46 0.004 | 0.005 | 0.003 | 0.004 | 0.004 | 0.013 | 0.003 | 0.006 | 0.009 | 0.012 | 0.011
47 0.013 | 0.029 | 0.025 | 0.017 | 0.029 | 0.043 | 0.039 | 0.055 | 0.067 | 0.071 | 0.071
48 0.006 | 0.010 | 0.003 | 0.003 | 0.004 | 0.010 | 0.004 | 0.006 | 0.009 | 0.012 | 0.013
49 0.019 | 0.028 | 0.020 | 0.020 | 0.026 | 0.039 | 0.045 | 0.046 | 0.065 | 0.074 | 0.071
50 0.006 | 0.008 | 0.005 | 0.004 | 0.004 | 0.011 | 0.004 | 0.006 | 0.012 | 0.015 | 0.016
Interharmonics at continuous operation
P/Pn
(%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] | Ih[%] | W[%] | Ih[%] | In[%] | Ih[%] | Ih[%] | In[%] | Ih[%] | In[%] | In[%] | In[%]
75 0.082 | 0.193 | 0.107 | 0.268 | 0.307 | 0.288 | 0.303 | 0.294 | 0.178 | 0.194 | 0.182
125 0.070 | 0.138 | 0.123 | 0.184 | 0.146 | 0.259 | 0.147 | 0.318 | 0.181 0.116 0.118
175 0.060 | 0.100 | 0.091 | 0.105 | 0.095 | 0.177 | 0.092 | 0.182 | 0.207 | 0.133 | 0.120
225 0.047 | 0.071 | 0.071 | 0.079 | 0.081 | 0.088 | 0.074 | 0.096 | 0.141 | 0.089 | 0.076
275 0.041 | 0.059 | 0.039 | 0.048 | 0.051 | 0.085 | 0.080 | 0.145 | 0.143 | 0.148 | 0.129
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325 0.027 | 0.048 | 0.029 | 0.034 | 0.032 | 0.050 | 0.032 | 0.054 | 0.066 | 0.108 | 0.069
375 0.027 | 0.041 | 0.026 | 0.030 | 0.028 | 0.047 | 0.028 | 0.052 | 0.055 | 0.082 | 0.081
425 0.026 | 0.034 | 0.025 | 0.028 | 0.026 | 0.037 | 0.025 | 0.038 | 0.041 | 0.050 | 0.079
475 0.020 | 0.034 | 0.018 | 0.025 | 0.022 | 0.038 | 0.020 | 0.041 | 0.042 | 0.044 | 0.066
525 0.016 | 0.027 | 0.016 | 0.021 | 0.021 | 0.022 | 0.019 | 0.026 | 0.026 | 0.026 | 0.035
575 0.015 | 0.022 | 0.014 | 0.020 | 0.019 | 0.019 | 0.015 | 0.021 | 0.022 | 0.023 | 0.025
625 0.013 | 0.019 | 0.013 | 0.017 | 0.018 | 0.018 | 0.014 | 0.019 | 0.018 | 0.020 | 0.019
675 0.013 | 0.018 | 0.013 | 0.016 | 0.018 | 0.017 | 0.013 | 0.017 | 0.016 | 0.018 | 0.018
725 0.013 | 0.018 | 0.013 | 0.016 | 0.017 | 0.017 | 0.014 | 0.017 | 0.017 | 0.018 | 0.018
775 0.014 | 0.017 | 0.013 | 0.015 | 0.016 | 0.016 | 0.013 | 0.016 | 0.016 | 0.017 | 0.018
825 0.015 | 0.021 | 0.019 | 0.015 | 0.015 | 0.016 | 0.012 | 0.015 | 0.015 | 0.015 | 0.017
875 0.013 | 0.017 | 0.011 | 0.014 | 0.014 | 0.014 | 0.012 | 0.014 | 0.014 | 0.014 | 0.017
925 0.013 | 0.015 | 0.010 | 0.013 | 0.012 | 0.013 | 0.010 | 0.013 | 0.012 | 0.012 | 0.014
975 0.013 | 0.014 | 0.011 | 0.014 | 0.013 | 0.014 | 0.010 | 0.013 | 0.012 | 0.011 | 0.013
1025 | 0.010 | 0.012 | 0.010 | 0.012 | 0.011 | 0.013 | 0.011 | 0.013 | 0.013 | 0.013 | 0.014
1075 | 0.008 | 0.012 | 0.009 | 0.011 | 0.010 | 0.011 | 0.009 | 0.011 | 0.011 | 0.011 | 0.011
1125 | 0.008 | 0.013 | 0.009 | 0.012 | 0.013 | 0.014 | 0.009 | 0.014 | 0.011 | 0.011 | 0.011
1175 | 0.008 | 0.011 | 0.009 | 0.010 | 0.010 | 0.011 | 0.009 | 0.011 | 0.011 | 0.010 | 0.011
1225 | 0.007 | 0.011 | 0.009 | 0.010 | 0.010 | 0.010 | 0.008 | 0.011 | 0.010 | 0.010 | 0.010
1275 | 0.008 | 0.011 | 0.008 | 0.010 | 0.010 | 0.009 | 0.008 | 0.010 | 0.010 | 0.010 | 0.014
1325 | 0.007 | 0.011 | 0.008 | 0.010 | 0.010 | 0.010 | 0.008 | 0.010 | 0.010 | 0.010 | 0.010
1375 | 0.008 | 0.010 | 0.010 | 0.011 | 0.010 | 0.009 | 0.008 | 0.010 | 0.010 | 0.009 | 0.010
1425 | 0.007 | 0.010 | 0.008 | 0.009 | 0.009 | 0.009 | 0.008 | 0.010 | 0.010 | 0.011 | 0.010
1475 | 0.008 | 0.011 | 0.008 | 0.009 | 0.010 | 0.009 | 0.007 | 0.009 | 0.009 | 0.010 | 0.009
1525 | 0.009 | 0.013 | 0.008 | 0.008 | 0.009 | 0.009 | 0.007 | 0.009 | 0.009 | 0.009 | 0.009
1575 | 0.008 | 0.013 | 0.008 | 0.009 | 0.010 | 0.009 | 0.008 | 0.009 | 0.009 | 0.009 | 0.009
1625 | 0.008 | 0.012 | 0.007 | 0.008 | 0.008 | 0.019 | 0.007 | 0.009 | 0.009 | 0.016 | 0.010
1675 | 0.009 | 0.010 | 0.008 | 0.009 | 0.009 | 0.010 | 0.009 | 0.009 | 0.021 | 0.022 | 0.011
1725 | 0.007 | 0.010 | 0.007 | 0.008 | 0.008 | 0.008 | 0.008 | 0.013 | 0.014 | 0.009 | 0.028
1775 | 0.007 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.020 | 0.009 | 0.009 | 0.009
1825 | 0.007 | 0.009 | 0.007 | 0.008 | 0.008 | 0.008 | 0.007 | 0.009 | 0.009 | 0.008 | 0.010
1875 | 0.007 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.008 | 0.008 | 0.008 | 0.008
1925 | 0.009 | 0.017 | 0.017 | 0.020 | 0.020 | 0.021 | 0.007 | 0.008 | 0.008 | 0.009 | 0.009
1975 | 0.008 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.010
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Higher Frequencies components
P/Pn
(%] 0 10 20 30 40 50 60 70 80 90 100
flkHZ] | W[%] | W [%] | Ih[%] | WW[%] | W[%] | IW[%] | In[%] | W[%] | IW[%] | In[%] | In[%]
2.1 0.025 | 0.041 | 0.049 | 0.036 | 0.042 | 0.067 | 0.075 | 0.093 | 0.103 | 0.105 | 0.099
2.3 0.025 | 0.047 | 0.043 | 0.032 | 0.050 | 0.067 | 0.064 | 0.084 | 0.099 | 0.104 | 0.101
25 0.042 | 0.048 | 0.039 | 0.034 | 0.038 | 0.060 | 0.078 | 0.066 | 0.092 | 0.112 | 0.114
2.7 0.050 | 0.061 | 0.048 | 0.038 | 0.041 | 0.069 | 0.072 | 0.099 | 0.058 | 0.072 | 0.110
2.9 0.032 | 0.043 | 0.031 | 0.027 | 0.030 | 0.061 | 0.051 | 0.092 | 0.090 | 0.061 | 0.046
3.1 0.022 | 0.023 | 0.023 | 0.023 | 0.023 | 0.038 | 0.036 | 0.055 | 0.085 | 0.086 | 0.061
3.3 0.017 | 0.017 | 0.019 | 0.019 | 0.019 | 0.019 | 0.035 | 0.023 | 0.048 | 0.068 | 0.068
35 0.025 | 0.028 | 0.024 | 0.023 | 0.022 | 0.021 | 0.041 | 0.030 | 0.028 | 0.055 | 0.070
3.7 0.039 | 0.040 | 0.034 | 0.041 | 0.031 | 0.039 | 0.034 | 0.055 | 0.048 | 0.037 | 0.058
3.9 0.043 | 0.042 | 0.039 | 0.046 | 0.040 | 0.048 | 0.042 | 0.056 | 0.071 | 0.064 | 0.059
4.1 0.052 | 0.056 | 0.048 | 0.060 | 0.049 | 0.052 | 0.093 | 0.086 | 0.131 | 0.124 | 0.104
4.3 0.053 | 0.066 | 0.052 | 0.050 | 0.050 | 0.047 | 0.065 | 0.065 | 0.085 | 0.102 | 0.094
4.5 0.118 | 0.100 | 0.069 | 0.065 | 0.071 | 0.068 | 0.072 | 0.086 | 0.081 | 0.097 | 0.090
4.7 0.083 | 0.074 | 0.049 | 0.066 | 0.073 | 0.078 | 0.053 | 0.081 | 0.087 | 0.093 | 0.095
4.9 0.106 | 0.114 | 0.098 | 0.106 | 0.115 | 0.167 | 0.147 | 0.237 | 0.266 | 0.258 | 0.226
5.1 0.081 | 0.088 | 0.078 | 0.081 | 0.085 | 0.108 | 0.103 | 0.149 | 0.173 | 0.171 | 0.154
5.3 0.018 | 0.020 | 0.014 | 0.016 | 0.017 | 0.018 | 0.016 | 0.021 | 0.029 | 0.036 | 0.043
55 0.011 | 0.017 | 0.014 | 0.015 | 0.016 | 0.016 | 0.011 | 0.016 | 0.021 | 0.027 | 0.031
5.7 0.011 | 0.012 | 0.011 | 0.011 | 0.011 | 0.010 | 0.009 | 0.013 | 0.016 | 0.021 | 0.022
5.9 0.009 | 0.010 | 0.011 | 0.011 | 0.011 | 0.009 | 0.010 | 0.010 | 0.011 | 0.014 | 0.015
6.1 0.015 | 0.013 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.013 | 0.014 | 0.016 | 0.020
6.3 0.066 | 0.063 | 0.062 | 0.066 | 0.071 | 0.085 | 0.085 | 0.105 | 0.119 | 0.136 | 0.158
6.5 0.058 | 0.056 | 0.057 | 0.059 | 0.063 | 0.073 | 0.074 | 0.089 | 0.099 | 0.111 | 0.126
6.7 0.011 | 0.010 | 0.012 | 0.011 | 0.011 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.011
6.9 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.006 | 0.007 | 0.007 | 0.008 | 0.009 | 0.009
71 0.006 | 0.006 | 0.006 | 0.007 | 0.007 | 0.006 | 0.007 | 0.007 | 0.008 | 0.009 | 0.009
7.3 0.005 | 0.006 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.008 | 0.009 | 0.010
75 0.005 | 0.005 | 0.006 | 0.006 | 0.007 | 0.006 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007
7.7 0.005 | 0.005 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.007 | 0.007 | 0.008 | 0.008
7.9 0.005 | 0.005 | 0.006 | 0.006 | 0.007 | 0.006 | 0.007 | 0.008 | 0.009 | 0.009 | 0.009
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8.1 0.005 | 0.005 | 0.006 | 0.006 | 0.006 | 0.005 | 0.006 | 0.006 | 0.007 | 0.007 | 0.007
8.3 0.005 | 0.005 | 0.006 | 0.006 | 0.006 | 0.005 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006
8.5 0.005 | 0.005 | 0.006 | 0.007 | 0.007 | 0.005 | 0.007 | 0.006 | 0.006 | 0.007 | 0.007
8.7 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.006 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006
8.9 0.005 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.007 | 0.007 | 0.006 | 0.006

Note:

The normalization current is 181.15A.

Ra=0.15 Q jxa=0.15 Q

Rn=0.16 Q jxn=0.10 Q

Samplerate: 20 kHz

Choose the maxium value of three phases
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5.7.2.3
5.7.2.3.3

Verification procedure for flicker and rapid voltage change

Flicker - Generation units with a rated current > 75 A

Model: TAA-125KW-11

Test:

Test conditions:

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.

The system flicker coefficient ¢(\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°

L1 0.0010 0.0008 0.0009 0.0011 0.0330 0.0264 0.0297 0.0363

0 L2 0.0010 0.0008 0.0010 0.0012 0.0330 0.0264 0.0330 0.0396
L3 0.0010 0.0008 0.0009 0.0011 0.0330 0.0264 0.0297 0.0363

L1 0.0010 0.0010 0.0010 0.0010 0.0330 0.0330 0.0330 0.0330

10 L2 0.0010 0.0010 0.0010 0.0009 0.0330 0.0330 0.0330 0.0297
L3 0.0008 0.0008 0.0008 0.0008 0.0264 0.0264 0.0264 0.0264

L1 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297

20 L2 0.0008 0.0008 0.0008 0.0008 0.0264 0.0264 0.0264 0.0264
L3 0.0008 0.0009 0.0009 0.0009 0.0264 0.0297 0.0297 0.0297

L1 0.0011 0.0011 0.0011 0.0011 0.0363 0.0363 0.0363 0.0363

30 L2 0.0011 0.0011 0.0011 0.0011 0.0363 0.0363 0.0363 0.0363
L3 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297

L1 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297

40 L2 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297
L3 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297

L1 0.0010 0.0010 0.0010 0.0010 0.0330 0.0330 0.0330 0.0330

50 L2 0.0010 0.0010 0.0010 0.0009 0.0330 0.0330 0.0330 0.0297
L3 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297
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L1 0.0011 0.0010 0.0010 0.0010 0.0363 0.0330 0.0330 0.0330

60 L2 0.0010 0.0010 0.0010 0.0010 0.0330 0.0330 0.0330 0.0330

L3 0.0010 0.0010 0.0009 0.0009 0.0330 0.0330 0.0297 0.0297

L1 0.0011 0.0010 0.0010 0.0010 0.0363 0.0330 0.0330 0.0330

70 L2 0.0011 0.0010 0.0010 0.0010 0.0363 0.0330 0.0330 0.0330

L3 0.0010 0.0010 0.0009 0.0009 0.0330 0.0330 0.0297 0.0297

L1 0.0010 0.0010 0.0010 0.0010 0.0330 0.0330 0.0330 0.0330

80 L2 0.0010 0.0010 0.0010 0.0010 0.0330 0.0330 0.0330 0.0330

L3 0.0009 0.0009 0.0009 0.0009 0.0297 0.0297 0.0297 0.0297

L1 0.0011 0.0010 0.0009 0.0009 0.0363 0.0330 0.0297 0.0297

90 L2 0.0011 0.0010 0.0009 0.0009 0.0363 0.0330 0.0297 0.0297

L3 0.0010 0.0010 0.0009 0.0009 0.0330 0.0330 0.0297 0.0297

L1 0.0012 0.0011 0.0010 0.0010 0.0396 0.0363 0.0330 0.0330

100 | L2 0.0011 0.0010 0.0010 0.0009 0.0363 0.0330 0.0330 0.0297

L3 0.0011 0.0010 0.0009 0.0009 0.0363 0.0330 0.0297 0.0297

Test method:

Although EN IEC 61000-3-11 applies only to rated currents < 75 A, flicker of the EUT with rated currents >
75 A is 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
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:
r(.l‘uk) = Pn.ﬁc ngi
Determination of the flicker coefficient: "
Sk.fic/Sn set to 33.
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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 P
Model: TAA-125KW-11

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, y« 30° 50° 70° 85°
Flicker step factor, kf(wk) 0.0012 0.0012 0.0011 0.0011
Voltage change factor, ku(yk) 0.0777

Maximum inrush current factor Kimax 0.101

Case of switching operation Start-up Cut-in at 100% of rated power

Grid impedance angle 30° 50° 70° 85°
Flicker step factor, ki(yk) 0.0037 0.0030 0.0020 0.0016
Voltage change factor, ku(yk) 0.1597

Maximum inrush current factor Kimax 0.671

Case of switching operation Service disconnection at rated power

Grid impedance angle 30° 50° 70° 85°
Flicker step factor, k(yk) 0.0010 0.0009 0.0008 0.0008
Voltage change factor, ku(k) 0.137

Maximum inrush current factor Kimax 0.700

Worst-case over-all switching operations, Kimax 0.700

Note:

* The maximum number N10m of the switching operation within a 10-minute period.

* 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 g 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°.
1 Skfic

kf(!”k)=mx S < Byt fic
Sn

, Tr?'m
Flicker step factor kf(y k)

U _Ir ) Sy«
ku(‘rffk)= \J{g . fic,max - fic,min “ k. fic
Un Sh

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
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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: 20.83

Choose the maxium value of three phases
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5.7.2.4 verification procedure for DC injection P

Model: TAA-125KW-11

Protection limit Tested at four power levels limit 0.5% of Iac;nom (0.9A)
Output power limit 30%-40% 60%-70% >95%
Output power(W) 43948 81534 125332

Max. test value [A] L1 0.786 0.751 0.710
Max. test value [A] L2 0.765 0.817 0.777
Max. test value [A] L3 0.744 0.745 0.784

Diagram of permanent dc-injection

160000
140000 F = = = = ————————
0.800
120000 I AT T Y
= 100000 0.300
§ i =<
3 80000 .
o =
= -0.200
T 60000
T
40000
-0.700
20000 H—mr————— 2 [
0 -1.200
0 200 400 600 800 1000 1200 1400 1600 1800
Time[S]
P[W] Idc_L1[A] Idc_L2 [A] Idc_L3[A] = = = Idc_limit[A]
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
Irates Must be written down in the protocol.
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5.7.2.4 verification procedure for DC injection

Model: TAA-105KW-11

Protection limit

Tested at four power levels limit 0.5% of lac;nom (0.761A)

Output power limit 30%-40% 60%-70% >95%
Output power(W) 34697 69789.27 104959
Max. test value [A] L1 0.492 0.498 0.492
Max. test value [A] L2 0.495 0.499 0.601
Max. test value [A] L3 0.397 0.457 0.534
Diagram of permanent dc-injection
160000 1.000
1 e o ] o A o e e o A 0800
0.600
120000
0.400
% 100000 0900
§_ 80000 0.000 %
2 60000 0-200
Py
0.400
40000
0.600
20000 | i i e e e i e e e e o 0.800
0 -1.000
0 100 200 300 400 500 600 700 800 900 1000
Time[5]
PIW] Ide_L1[A] Idc_L2 [A] Idc_L3[A] = = = Idc_limit[A]

Note:

must be written down in the protocol.

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 lrated
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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 -13 L3-L11

a)cos @ =1 at 100 % Pe £ 5 % Pemax

Skeo [VA] 41646 41904 41935 258 31 289
41640 41886 41925 246 39 285
41601 41861 41906 260 45 305
41613 41865 41917 252 52 304
41575 41861 41911 286 50 336

COS (PEe6o 0.9999

max. asymmetry [VA] 336

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

Skeeo [VA] 45933 46175 46193 242 18 260
45945 46198 46224 253 26 279
45996 46207 46235 211 28 239
45953 46189 46217 236 28 264
45928 46192 46204 264 12 276

COS (PEe6o 0.8025

max. asymmetry [VA] 279

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

Skeeo [VA] 45740 46079 46177 339 98 437
45732 46077 46159 345 82 427
45738 46075 46168 337 93 430
45731 46078 46170 347 92 439
45719 46081 46158 362 77 439

COS (E60 0.8012

max. asymmetry [VA] 439

d) cos @ =1 at 50 % P £ 5 % Pemax

Seeo0 [VA] 20711 21020 21162 309 142 451
20699 21020 21149 321 129 450
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20688 21030 21155 342 125 467
20689 21034 21149 345 115 460
20684 21025 21142 341 117 458

COS (PE60 0.9996

max. asymmetry [VA] 467

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

Skeo [VA] 26097 26486 26594 389 108 497
26089 26478 26602 389 124 513
26078 26465 26598 387 133 520
26084 26460 26599 376 139 515
26096 26468 26601 372 133 505

COS (E60 0.7968

max. asymmetry [VA] 520

f) maximum over-excited (c) at 50 % P.e * 5 % Pemax

Skeo [VA] 25654 26021 26174 367 153 520
25650 26023 26160 373 137 510
25650 26031 26156 381 125 506
25646 26031 26168 385 137 522
25638 26025 26180 387 155 542

COS (PE60: 0.8056

max. asymmetry [VA] 542

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
Checklist

Requirements on voltage and frequency protection

Several points to check

Clause(s) /

Configurable value

requirement for active
power delivery at

subclause(s) of this | Parameter* Value default
EN 50549-2:2019 range

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
- ) o
range Lower limit not configurable 90% 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.ul]
4.5.3.2 Under-voltage
ride through (UVRT) 0.0 0.2
Generating plant with 0.15 0.2
Voltage-Time-Diagram see Figure 6
non-synchronous 15 0.85
enerating technolo
9 9 9 180 0.85
180 0.9
4.5.3.3 Under-voltage . . . .
) Maximum power resumption time not configurable N/A
ride through (UVRT)
Tel: 86-769-22212330 E-mail: dg_gc@baluntek.com Page No. 217 / 295

Web: www.titcgroup.com

Template No.: TRP-DG-EN50549-2 (2022-01-01)
Add: Room 104, 204, 205, Building 1, No. 6, Industrial South Road, Songshan Lake District, Dongguan, Guangdong, China




Report No.: BL-DG2630055-202

TUVNORD

Group

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
) Voltage-Time-Diagram
ride through (OVRT) see Figure 8 5.0 1.20
5.0 1.15
60 1.15
60 1.10
Threshold frequency f1 50.2 Hz-52 Hz 50.2 Hz
Droop 2% -12% 5%
Pwmax for
synchronous
generating
technology and
Power reference Pwm | Pmax EESS
4.6.1 Power response Pw for other non-
to overfrequency synchronous
generating
technology
Intentional delay 0-2s Os
Deactivation threshold fstop 50.0 Hz — f1 deactivated
Deactivation time tstop 0-600s -
Acceptance of staged
. . yes | no yes
disconnection
Threshold frequency f1 49.8 Hz — 46 Hz 49.8 Hz
4.6.2 Power response | Droop 2-12% 5 %
to underfrequency Power reference Pwm | Prmax Prmax
Intentional delay 0-2s Os

4.7.2.2 voltage
support by
Capabilities

Active factor/ reactive power
(%Pd) range overexcited

0.9-1/48%Pqs-0
0.95-1/33%Pq4-0

0.90 —1/48%Pd-0

Active factor/ reactive power
(%Pd) range underexcited

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

0.90 — 1 /48%Pd-0

4.7.2.3 voltage
support by reactive

Enabled control mode

Q setp.

Q set point
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power - Control Q(U)
modes Q(P)
cos ¢ setp.
cos ¢ (P)
4.7.2.3.2 voltage . o 0-48 % Po
. Q set point and excitation 0
support by reactive 0-33% Pp
power - Set point
control modes cos ¢ setpoint and excitation 1-0.9 1
o Indicate default
Characteristic curve - o
characteristic
4.7.2.3.3 voltage
support by reactive Time constant 3s-60s 10s
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 Static voltage range overvoltage 100 % Un— 120 % Un 120 % Un
connected generating

technology /

Generating Plant with Static voltage range undervoltage | 20 % Un— 100 % Un 50 % Un

non-synchronous
generator

Threshold for protection as

Interface protection

dedicated device [ in A or kW. 16 A — 250 kVA i
integrated

kVA]
Undervoltage threshold stage 1 0.2 Un—1 Un 0.85 Un
Undervoltage operate time stage 1 | 0.1s—-100s 99 s

4.9.3 Requirements Undervoltage threshold stage 2 0.2Un—=1 Un 0.5Un

on voltage and Undervoltage operate time stage2 | 0.1s-5s 4s

frequency protection* | Overvoltage threshold stage 1 1.0 Un— 1.2 Un 1.2 Un
Overvoltage operate time stage 1 0.1s-100s 99 s
Overvoltage threshold stage 2 1.0 Un—1.3 Un 1.3 Un
Overvoltage operate time stage2 | 0.1s-5s 4s
Overvoltage threshold 10 min

) 1.0Un—1.15Un 1.10 Un
mean protection
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Underfrequency threshold stage 1 | 47.0 Hz— 50.0 Hz 47.5 Hz
Underfrequency operate time
0.1s-100s 99s
stage 1
Underfrequency threshold stage 2 | 47.0 Hz — 50.0 Hz 47 Hz
Underfrequency operate time 01s—5s 4s
stage 2
Overfrequency threshold stage 1 50.0 Hz-52.0 Hz 51.5Hz
1Overfrequency operate time stage 01s—100s 99 s
Overfrequency threshold stage 2 50.0 Hz-52.0 Hz 52 Hz
Overfrequency operate time stage
quency op 9% lo1s-5s 4s
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 Lower voltage 50 % Un—100 % Un | 90 % Un
reconnection after
0, _ (o) (o)
tripping Upper voltage 100 % Un— 120 % Un 110 % Un
Observation time 10s-600s 60 s

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 | 90 % Un
reconnection after
0, _ 0, 0,
tripping Upper voltage 100 % Un— 120 % Un 110 % Un
Observation time 10s-600s 60 s
Active power increase gradient 6 % — 3000 %/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
o/ _ 0, (")
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

Activation option

Can be achieved
by PGU. (Definition
shall be specified
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point by DNO)
Can be achieved
4.12 Remote o ) by PGU. (Definition
) ) Activation option -- o
information exchange 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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EN 50549-10:2022
Clause Test items Remark
5.8 Interface protection
583 Verification procedure for generating plants to be connected to a LV distribution network with
Interface protection as internal device
584 Verification procedure for generating plants 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 P
5.8.5.2 Overvoltage 10 min mean protection P
5.8.5.3 Frequency protections P
5.8.6 Islanding detection P
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LK Group

5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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<100s 1.2Un+1% Un 99s <t<100s
196.7 277.2
Trip value [V] 196.0 276.5
196.3 277.2
99.027 99.083
Un To Uth-low— UnTo Uth-high +
Trip time [s] 99.014 99.054
5%Un 5%Un
99.164 99.025
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un=+1% Un 4s<t<5s 1.3Un+=1% Un 4s <t<5s
116.1 299.6
Trip value [V] 115.8 299.7
115.4 299.4
4.558 4.876
Un To Uth-low— Un To Uth-high +
Trip time [s] 4.549 4.830
5%Un 5%Un
4.562 4.760
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Scope pictures of the disconnection time

Under -voltage — Stage 1

fU...42 [VI@AI1/U...42 [VI® AI1]U...42 [V]® AL 1/U...42 [V]® AI1]1...42 [A] @ AI1]I...42 [A] @ AI1/1...42 [A]

... [Hz] ® AL

® F_fun.

[m] A B HE HHE

B8l [s] 0:17.00450 1:56.25830 1:39.16350
®AI1/1@TRIONet2_1242 [A] 81.82097 -1.163244 -82.98421 110.3486
®AI1/I2@TRIONet3_1342 [A] 43.55073 -0.998855 -44.54959 111.9389
Al 1/13@TRIONet2_1342 [A] -136.2515 -1913428 134.3380 111.0668
Al 1/U1@TRIONet3_1342 [V] 148.7060 -135.0153 -283.7212 190.0883
@A 1/U2@TRIONet3_1342 [V] 1238403 268.1813 1443410 150.0129
@A 1/U3@TRIONet3_1342 [V] ~267.4647 -135.7286 1317360 150.0969
@A 1/UA@TRIONet2_1342 [V] -4.916430 4915238 1192e-3 4916438
@ F_fund@AC [Hz] 50.00644. 50.00019 62483 50.00001

Over-voltage — Stage 1

. [Hz] ®AIL]U...42 [VI@AI1]U...42 [VI®AIL]U...42 [V]® A 1/U...42 [V]® Al1/1...42 [A] @ AI1]I...42 [A] @ Al1/1...42 [A]

:
] A B HE HEE
B8l [s] 0:19.39690 1:58.48010 1:39.08320
@Al 1/11@TRIONet2_1342 [A] 37.54008 -14.15837 -51.69845 102.9541
WAl 1/2@TRIONet2_1342 [A] -3.739238 -5.503297 -1.764059 100.0780
Al 1/I3@TRIONet3_1342 [A] 2823329 1.568794 -26.66450 98.75838
Al 1/U1@TRIONet3_1342 [V] 277.4365 379.7169 102.2804 276.9932
@Al 1/U2@TRIONet2_1342 [V] -373.5514 -114.4348 250.0666 276.89370
@Al 1/U3@TRIONet2_1342 [V] 28.62114 -267.6931 -366.3142 277.0113
@Al 1/U4@TRIONet2_1342 [V] -4.907608 -4.915953 -8.345e-3 4.916990
@ F_fund@AC [Hz] 49.90194 50.00157 0.099632 50.00000
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Under -voltage — Stage 2

. [Hz] ®AI1/U...42 [VI®AI1/U...42 [VI@ Al 1/U...42 [VI® AL 1/U...42 [V]® AlLL]L...42 [A] ® Al1/1...42 [A] ® AI1]I...42 [A]

4351
FIECEL S B
5 somse -
! agaso -~
.
0:050 0060 0080 0100 0120 [ =] 0140 0160
[(m] A B 2153 HHE
B8l [s] 8.62330 0:13.18530 456200
@A 1/11@TRIONet3 1342 [A] -234.6674 -0.487328 2341801 185.1799
@Al 1/12@TRION=t2_1342 [A] 343.0795 -0.045896 -343.1254 188.0832
Al 1/13@TRIONet3_1342 [A] -133.6763 -3.979564 129.6967 185.0551
Al 1/U1@TRIONet2_1342 V] -83.89926 -145.4036 -6L.50437 1143070
@Al 1/U2@TRIONet2_1242 [V] 193.1875 128.0291 -65.15837 114.1700
@Al 1/UI@TRIONet3_1342 [V] 7374454 1594925 8960379 114.2259
@Al 1/UA@TRIONet2_1242 [V] -4.919052 4915476 35763 4917120
®F_fund@AC [Hz] 50.00586 5001728 0011421 5000037
Over-voltage — Stage 2
=
]
2
.
=
]
z
:
=
]
Z
5
g
E
T e
. |
z
FR"
E
: =
.
)
3 22
H
=
13
z
¥ am----
ERET I
g e
.
= spas{ -
5_‘ 49,9908
w! 499378 - - - -
.
0020 0:040 w060 0080 O oo 0120 0140
[m] A B =1
B+ iEl [s] 4.75560 9.63180 4.87620
@A 1/1@TRIONet3 1342 [A] 1274821 7177234 -134.6593
Al 1/12@TRIONet2_1342 [A] 8211554 0228643 8234418
Al 1/13@TRIONet3_1342 [A] 43.72764 0.576615 2430425
Al 1/U1@TRIONet2_1342 [V] 320.0507 95.34646 -224.7043
@Al 1/U2@TRIONet2_1242 [V] -202.7145 -407.4433 -204.7289
@Al 1/UI@TRIONt2_1242 [V] -122.4356 314.3642 4367998
® Al 1/UA@TRIONet2_1242 [V] -0.462294 -4.503794 -4.441500
®F_fund@AC [Hz] 50.00172 4995726 -0.134460
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5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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<100s 1.2Un+1% Un 99s <t<100s
196.5 277.7
Trip value [V] 1971 277.3
196.8 277.4
99.004 99.031
Un To Uth-low— Un To Uth-high +
Trip time [s] 99.020 99.284
5%Un 5%Un
99.007 99.325
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un*1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
115.9 300.0
Trip value [V] 116.6 299.9
116.7 300.5
4.582 4.551
Un To Uth-low— Un To Uth-high +
Trip time [s] 4.564 4.524
5%Un 5%Un
4.539 4.646
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Scope pictures of the disconnection time

Under -voltage — Stage 1

. [Hz] ®AI1/U...42 [VI@AIL[U...42 [V @ AI1]U...42 [V]® AL1/U...42 V] © AI1]1...42[A] @ AI1/I...42 [A] @ AI1]1...42 [A]

e L R e EE e e T | e T PP PP R P
5 so
T e (A
.
5 : : o 503
[m] A B =15 HRE
B8] =] 0:21.3893 2:00.4093 1:30.0200
@Al 1/11@TRIONet2_1342 [A] 158.3856 -1.725674 -160.1113 107.2650
@A 1/2@TRIONet3 1342 [A] -79.01299 3514340 7519865 9194714
Al 1/13@TRIONetz_1242 [A] -43.48564 1.899243 4538489 9144617
Al 1/U1@TRIONet2_1342 [V] 2717929 2710757 -0.717163 195.1124
@A 1/U2@TRIONet3_1342 [V] -201.5917 -208.6806 -7.088900 2299107
® A 1/U3@TRIONet3_1342 [V] -123,6401 -114.0220 9618044 230.0686
® Al 1/UA@TRIONt2_1242 [V] -0.015020 238403 0.012636 0.014325
O F_fund@AC [Hz] 50.00324. 49.99948 -3.757e-3 49.99996

Over-voltage — Stage 1

... [Hz] ®AI1/U...42 [VI@AIL]U...42 [VI®AIL/U...42 [VI® AL L]U...42 [V]® AI1]I...42 [A] @ AIL/I...42 [A] @ AI1/I...42 [A]

e e T R R R EGECECEEETEEPTEREY EEPPEREY EEE PP PP
5 soom
:‘ T e
T s : o -
[m] A B 1] HHE
B8 [s] 0:14.97410 1:54.29930 1:39.32520
@Al 1/11@TRIONet3_1342 [A] -34.45384 -1.184106 93.26983 104.0377
@Al 1/12@TRIONet3_1342 [A] 131.6819 -0.951290 -132.6332 91.81326
Al 1/12@TRIONet2_1242 [A] -50.15552 -2.062798 48.00273 91.47639
Al 1/U1@TRIONet3_1342 [V] -754.9727 -288.0978 -35.02512 276.9594
@Al 1/U2@TRIONet2_1242 [V] 318.5480 -69.97538 -388.5234 230.0213
@Al 1/UI@TRIONet3_1342 [V] -112.0768 309.2320 421.3088 230.0339
B Al 1/U4@TRIONet3_1342 [V] -0.011206 -0.010967 2.384e4 0.014108
@ F_fund@AC [Hz] 49.98438 49.99998 5.600e-3 49.99995
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Under -voltage — Stage 2

. [Hz] ®AI1/U...42 [VI®AI1/U...42 [VI@ Al 1/U...42 [VI® AL 1/U...42 [V]® AlLL]L...42 [A] ® Al1/1...42 [A] ® AI1]I...42 [A]

RESES
PR 1 R e ettt L R T T R | R TR R R T e P T R EEPRTEEPTRRETETEE CE T r ] e e LR TR TRETEETT SEPT TP TP EEREEEERET RUREEY
5 e
w! = - e | o S
.
0:060 0080 0100 0120 0140 [=] 0160 0180 0200
[(m] A B 2153 HHE
BHiEl [s] 0:10.81570 0:15.39810 4,58240
®AI1/1@TRIONet3_1342 [A] 1245873 0.201106 -124.3862 179.1079
@Al 1/12@TRION=t2_1342 [A] -48.95222 -4.537821 4441440 88.83379
Al 1/13@TRIONet2_1342 [A] -81.09665 -1.405239 79.69141 £3.29601
Al 1/U1@TRIONet3 1342 V] 3199487 1014376 2185111 1147290
@A 1/U2@TRIONet3_1342 [V] -118.7377 1213738 240.1116 2295741
@A 1/UI@TRIONet2_1342 [V] -206.1188 -320.6895 -114.5706 230.1754.
@A 1/U4@TRIONet2_1342 [V] -4,901686 -0.010014 4691873 0.207508
®F_fund@AC [Hz] 50.00551 4998256 -0.022949 49.99949

Over-voltage — Stage 2

... [Hz] @AIL/U...42 [VI@ AIL/U...42 [VI@ AL1/U...42 [V]® Al 1/U...42 [V]® Al1]L...42 [A] @ Al 1]I...42 [A] ® Al1]l...42 [A]

® F_fun,
8
E|
¥

0:06.0 0:08.0 0:10.0 0120 0:14.0 Bjﬂ 0:18.0 0:20.0
[(m] A B AR HHE
B+ iEl [s] 0:11.22030 0:15.86660 4.64630
@Al 1/1@TRIONet2_1342 [A] -6.535432 -0.398040 9137383 69.36980
@Al 1/2@TRIONet2_1342 [A] -115.4691 -5.217076 1102520 91.81788
Al 1/1I2@TRIONet3_1342 [A] 104.2422 0.754356 -103.4879 91.22135
Al 1/U1@TRIONetz 1342 [V] -100.3795 416.1206 516.5000 299.8971
@Al 1/U2@TRIONet3_1342 [V] -237.7865 -113.7626 124.0239 230.0923
@Al 1/UI@TRIONet2_1342 [V] 310.1118 -207.6278 -517.7396 229.9638
@Al 1/UA@TRIONet3_1342 [V] -4.902840 -4,914284 -0.011444 4916257
@ F_fund@AC [Hz] 50.01023 49.98726 -0.022572 49.99978
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5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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 < 100s 1.2Un+1% Un 99s <t<100s
195.4 276.2
Trip value [V] 196.0 276.8
195.3 276.5
99.339 99.215
Un To Uth-low— Un To Uth-high +
Trip time [s] 99.236 99.032
5%Un 5%Un
99.023 99.027
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.2Un*t1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
115.3 299.3
Trip value [V] 115.5 299.7
115.5 298.9
4.551 4.602
Un To Uth-low— Un To Uth-high +
Trip time [s] 4.559 4.532
5%Un 5%Un
4.570 4.582
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Scope pictures of the disconnection time

Under -voltage — Stage 1

. [Hz] ®AI1/U...42 [VI@AIL[U...42 [V @ AI1]U...42 [V]® AL1/U...42 V] © AI1]1...42[A] @ AI1/I...42 [A] @ AI1]1...42 [A]

H
.
[m] A B =15 HRE
B8] =] 0:40.6270 2:19.9662 1:39.3392
@Al 1/11@TRIONet2_1342 [A] -129.6467 -1.170755 128.4759 2046787
@A 1/2@TRIONet3 1342 [A] 6551218 -0.955463 -66.46765 108.3276
Al 1/13@TRIONetz_1242 [A] 58.74801 -2.001882 -60.74989 9165518
Al 1/U1@TRIONet2_1342 [V] -323.9434 -311.6403 12.30008 230.0571
@A 1/U2@TRIONet3_1342 [V] 165.0629 198.2708 3320790 195.1187
@Al 1/UI@TRIONet2_1242 [V] 163.7149 78.98903 -84.72586 230.0005
® Al 1/UA@TRIONt2_1242 [V] -4.918099 -0.014782 4903317 0.211647
O F_fund@AC [Hz] 49.99996 50.00020 23654 49.99996

Over-voltage — Stage 1

.. [Hz] ®AIL]U...42 [VI@AIL]U...42 [V]@AIL[U...42 [VI® AIL/U...42 [V]® AIL/1...42 [A] @ AlL[L..42 [A] @ AIL/I...42 [A]

L]
[+] o [ L [=] [2:00.715]
[m] A B 1] HHE
R 8l [s] 9.27320 1:45.48800 1:39.21480
@Al 1/11@TRIONet3_1342 [A] 63.73644 -1.184106 -64.92055 90.50593
@Al 1/12@TRIONet3_1342 [A] -131.3056 -0.955463 130.3501 101.2611
Al 1/12@TRIONet2_1242 [A] 69.49175 -2.020240 -71.51199 91.10213
Al 1/U1@TRIONet3_1342 [V] 151.9110 -300.6597 -452.5707 230.0138
@Al 1/U2@TRIONet2_1242 [V] -323.5052 54.52848 378.0337 276.8684
@Al 1/UI@TRIONet3_1342 [V] 177.4905 256.8314 79.34094 230.0098
B Al 1/U4@TRIONet3_1342 [V] -4.914761 -5.722e-3 4.909039 0.113620
@ F_fund@AC [Hz] 50.00085 50.00004 -9.117e-4 49.99995
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Under -voltage — Stage 2

. [Hz] ®AI1/U...42 [VI®AI1/U...42 [VI@ Al 1/U...42 [VI® AL 1/U...42 [V]® AlLL]L...42 [A] ® Al1/1...42 [A] ® AI1]I...42 [A]

.

[(m] A B 2153 HHE

BHiEl [s] 9.64710 0:14.21660 4,56950

®AI1/1@TRIONet3_1342 [A] 61.85723 -3.890455 -65.75668 §7.54418

@Al 1/12@TRION=t2_1342 [A] 65.23681 0528216 -64.70859 182.3036
Al 1/13@TRIONet2_1342 [A] -132.4780 -2.628565 1298484 83.77669
Al 1/U1@TRIONet3 1342 V] 167.0458 -210.1655 3772114 230.1654

@A 1/U2@TRIONet3_1342 [V] 163.0077 -54.52752 -217.5353 114.7456

@A 1/UI@TRIONet2_1342 [V] -324.0960 317.5793 6416753 2297358

@A 1/U4@TRIONet2_1342 [V] -4,913082 -0.022888 4590204 0.221358

®F_fund@AC [Hz] 50.00079 49.97406 -0.026730 4999982

Over-voltage — Stage 2

... [Hz] @AIL/U...42 [VI@ AIL/U...42 [VI@ AL1/U...42 [V]® Al 1/U...42 [V]® Al1]L...42 [A] @ Al 1]I...42 [A] ® Al1]l...42 [A]

499962
5 sy
w! 499553+
.
[(m] A B AR HHE
B+ iEl [s] 9.10470 0:13.70650 460180
@A 1/1@TRIONet3 1342 [A] 10.05781 4237414 -14.29522 20.44510
S A 1/2@TRIONet2_1342 [A] -119.9677 -1.669765 1182979 7043084
Al 1/13@TRIONet3_1342 [A] 107.4524 1.554508 -105.8978 90.80129
Al 1/U1@TRIONet2_1342 [V] 27.67039 1961911 168.5207 229.9561
® Al 1/U2@TRIONet3_1342 [V] -295.1093 -419.6229 -124.5136 2996534
@Al 1/UI@TRIONt2_1242 [V] 265.1518 127.9900 -137.1617 230.1035
® Al 1/UA@TRIONet3_1342 [V] 9.775¢-3 -4.904032 -4.694257 4.906759
®F_fund@AC [Hz] 5000003 50.00051 48074 49.90972
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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 < 100s 1.2Un+1% Un 99s <t<100s
196.3 276.2
Trip value [V] 195.6 275.9
195.4 275.8
99.184 99.212
Un To Uth-low— Un To Uth-high +
Trip time [s] 99.087 99.041
5%Un 5%Un
99.160 99.124
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un*1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
115.2 299.3
Trip value [V] 1151 298.9
115.6 298.9
4.539 4.565
Un To Uth-low— Un To Uth-high +
Trip time [s] 4.547 4.582
5%Un 5%Un
4.569 4.570
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Scope pictures of the disconnection time

Under -voltage — Stage 1

...42 [A]

-.42[A] @ Al1]1...42 [A] @ Al1]I

[Hz] @ AIL[U...42 [VI@AIL/U...42 [VI@ AL 1/U...42 [V]® AL1/U...42 [V]® AILfI.

429911 - - -

ERRECt
v anogte - -
.
o o5 : : o
[m] A B =15 HRE
B8] =] 0:15.42870 1:54.61200 1:39.18420
®AI1/1@TRIONet2_1342 [A] 1206102 -1.221657 -121.8318 2063976
@A 1/2@TRIONet3 1342 [A] -103.9009 -0.945449 102.9585 2178311
Al 1/13@TRIONetz_1242 [A] -11.39629 -2.028585 9367705 107.9348
Al 1/U1@TRIONet2_1342 [V] 2068083 2085071 -88.30119 2209845
@A 1/U2@TRIONet3_1342 [V] -262.0227 1140781 376.1008 229.9862
® A 1/U3@TRIONet3_1342 [V] ~28.92280 -270.9549 -242.0321 1951270
® Al 1/UA@TRIONt2_1242 [V] -0.014067 429203 97753 0.013727
O F_fund@AC [Hz] 50.00442 4999997 -4.452e-3 49.99996

Over-voltage — Stage 1

bk
78

g

.. [Hz] ®AIL]U...42 [VI@AIL]U...42 [V]@AIL[U...42 [VI® AIL/U...42 [V]® AIL/1...42 [A] @ AlL[L..42 [A] @ AIL/I...42 [A]

42,9906 - - - -

_§ 49,5701
T T
030 1 L (=] f 2:03.581 ]
[m] A B 1) HAE
B8 [s] 0:10.77300 1:49.38470 1:3921170
@Al 1/11@TRIONet3_1342 [A] -123.5250 -1.181616 122.3334 90.36807
@Al 1/12@TRIONet3_1342 [A] 06.89892 -0.948TT -07.84TT1 91.80661
Al 1/12@TRIONet2_1242 [A] 12.30586 -2.059460 -14.36532 100.1957
Al 1/U1@TRIONet3_1342 [V] -307.1761 3191414 6263175 230.0838
@Al 1/U2@TRIONet2_1242 [V] 244.1459 -110.5504 -354.6963 229.9554
@Al 1/UI@TRIONet3_1342 [V] 7718611 -254.0357 -331.2018 276.9803
B Al 1/U4@TRIONet3_1342 [V] -0.010430 -8.345¢-3 2.146e-3 0.013724
@ F_fund@AC [Hz] 50.00063 50.00013 -4.997e-4 49,99995
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TUVNORD  [f]Group

Report No.: BL-DG2630055-202

Under -voltage — Stage 2

. [Hz] ®AI1/U...42 [VI®AI1/U...42 [VI@ Al 1/U...42 [VI® AL 1/U...42 [V]® AlLL]L...42 [A] ® Al1/1...42 [A] ® AI1]I...42 [A]

.

[(m] A B 2153 HHE

BHiEl [s] 9.32420 0:13.89360 4,56940

®AI1/1@TRIONet3_1342 [A] 115.0135 -0.019183 -115.0327 §7.79135

@Al 1/12@TRION=t2_1342 [A] -88.73702 1744032 90.48105 88.48275
Al 1/13@TRIONet2_1342 [A] -24.32549 -3.637433 20.68806 179.3267
Al 1/UI@TRIONet2_1342 V] 322.5498 -312.5355 -635.0854 2207214

@A 1/U2@TRIONet3_1342 [V] -184.2521 2316160 415.9081 230.0585

@A 1/UI@TRIONet2_1342 [V] -72.13378 3927851 111.4123 114.4339

@A 1/U4@TRIONet2_1342 [V] 54843 -0.014782 -9.298¢-3 0.014261

®F_fund@AC [Hz] 49.99154. 49.94619 -0.045349 49.99973

Over-voltage — Stage 2

... [Hz] @AIL/U...42 [VI@ AIL/U...42 [VI@ AL1/U...42 [V]® Al 1/U...42 [V]® Al1]L...42 [A] @ Al 1]I...42 [A] ® Al1]l...42 [A]

170
-
-1
22
22¢
L33
282
430 - -
499945
5 sv9mny--
T N N T N e T e
.
0160 0:18.0 B 200 0220
[(m] A 8 [: [ HRiH
B8 [s] 0:14.17910 0:18.76140 4.58230
®AI1/1@TRIONet3_1342 [A] -69.11457 0215292 6032986 90.47857
®AI1/2@TRIONet2_1342 [A] 129.9663 1496196 -128.4701 9177902
Al 1/13@TRIONet2_1342 [A] ~72.47580 -7.391692 65.08410 70.23599
Al 1/U1@TRIONet2_1342 [V] -159.1082 -303.9274 -144.8193 2300977
@A 1/U2@TRIONet3_1342 [V] 324.1146 249.6512 ~74.46337 229.9768
@A 1/UI@TRIONet2_1342 [V] -170.9330 7270408 2436371 299.8651
® A 1/U4A@TRIONet3_1342 [V] -0.017405 4901171 -4.883766 4515101
®F_fund@AC [Hz] 49.99985 49.94359 -0.056263 49.99970
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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 < 100s 1.2Un+1% Un 99s <t<100s
340.5 480.6
Trip value [V] 340.9 480.6
340.6 480.4
99.054 99.259
Un To Uth-low— Un To Uth-high +
Trip time [s] 99.146 99.112
5%Un 5%Un
99.300 99.169
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un*1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
201.3 520.6
Trip value [V] 200.6 521.0
200.3 520.7
4.586 4.581
Un To Uth-low— Un To Uth-high +
Trip time [s] 4574 4.575
5%Un 5%Un
4574 4.560
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TUVNORD

Report No.: BL-DG2630055-202

Scope pictures of the disconnection time

Under -voltage — Stage 1

V] @ U3V @ AL,

u1,

.z] @ U2,V

®F

B8l [s]
Al 1/1@TRIONet2_1455 [A]
Al 1/2@TRIONet3_1455 [A]
® Al 1/3@TRIONet2_1455 [A]
Al 1/UI@TRIONet2_1455 [V]
@Al 1/UI@TRIONet3_1455 [V]
Al 1/U3@TRIONetz_1455 [V]
Al 1/UI@TRIONet3_1455 [V]
®U31_tRMS@AC [V
U12_tRMS@AC [V]
®U23_tRMS@AC [V]
®F_fund@AC [Hz]

0:15.40660 1:54,70630 1:39.20970
-109.8582 -1.194054 108.6632
114.0330 -0.942111 -114.9751
-8.204461 -2.002716 6201744
-561.6186 -470.1505 9146810
304.1718 315.0842 1091242
2574234 155.0465 -102.3769
-4,917860 -9.060e-3 4,908800
3984685 368.5360 -29.93253
398.2182 337.2798 -60.93832
398.4659 368.2801 -30.18585
50.00263 50.00143 -1.198e-3

VL.V @ U3..Y]

2@ 2.y

Bl =] 0:26.7106 2:05.9699 1:39.2503
@Al 1/11@TRIONet2_1455 [A] -1550353 -1.166582 1433604 T7.06685
Al 1/12@TRIONet2_1455 [A] -103.0773 -0.971317 102.1060 83.45600
@A 1/I3@TRIONet2_1455 [A] 114.2483 -2.032757 -116.2810 80.76762
@A 1/UI@TRIONet3_1455 [V] 205.7638 T0.62197 -135.1419 481.085T
@A 1/U2@TRIONet3_1455 [V] -556.8533 -554.8179 2.035380 440.5939
® Al 1/U3@TRIONet3_1455 [V] 3511157 484.2253 133.1096 40,7671
B A 1/U4@TRIONet3_1455 [V] 4917145 -0.012636 4904509 0141453
®U31_tRMS@AC [V] 3955834 440.581T 4199832 4407412
U12_tRMS@AC [V] 398.1008 2808571 827473 81,0769
®U23_tRMS@AC [V] 3984058 2403356 4192081 4405051
®F_fund@AC [Hz] 4390034 50.00033 9.918e-4 29.99902
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Report No.: BL-DG2630055-202 TUVNORD GI'UUP

Under -voltage — Stage 2

E
.
)
E‘
.
5
3
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=
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E
.
K
.
[m] A B 2151 HHE
R 81 [s] 0:26.79740 0:31.38320 458580
®AI1/1@TRIONet3_1455 [A] 94.34629 0.400543 -83.94575 161.2470
Al 1/2@TRIONet2_1455 [A] -126.4123 2581835 1238304 135.0130
@Al 1/13@TRIONet2_1455 [A] 2775848 -2.103686 -20.86217 1311339
®AI1/U1@TRIONet3_1455 [V] 545.3773 4134178 -541.2431 198.3852
@Al 1/U2@TRIONet2_1455 [V] -392.5019 4018429 To4.3447 303.5582
Al 1/U3@TRIONet3_1455 [V] -152.9267 -406.0760 -253.1483 303.8863
® A 1/UA@TRIONet3_1455 [V] -4.924536 -0.015020 4909516 0.180774
®U31_tRMS@AC [V] 398.5762 3011148 -87.46136 304.3310
U12_tRMS@AC [V] 398.1953 1952529 -202.9424 1998993
®U22_tRMS@AC [V] 398.3182 300.8391 -97.47906 304.3177
®F_fund@AC [Hz] 4999788 298714 -0.125938 49.99947

Over-voltage — Stage 2

L
5
.
5
=
H
.
0140 C:160 0:180 0200 [= c ] 0240 0260 [ ]
[m] A B 1] HHE
B8 [s] 0:17.577200 0:22.158500 4580600
@Al 1/11@TRIONet3_1455 [A] -92.92687 5434871 8749199 7234240
Al 1/2@TRIONet2_1455 [A] -31.01750 3487230 3450513 79.61408
@Al 1/3@TRIONet3_1455 [A] 119.8701 -2.064467 -121.9345 7641568
@Al 1/UI@TRIONet3_1455 [V] -145.6361 6162644 2400965 5223116
@Al 1/U2@TRIONet2_1455 [V] -398.3402 -503.5689 -105.2287 4619351
@Al 1/UI@TRIONet3_1455 [V] 544,0026 5652032 2120066 462.1706
@Al 1/U4@TRIONet2_1455 [V] -4.916191 -0.014544 4.901648 0.261548
®U31_tRMS@AC [V] 3985583 4623298 6377151 4616445
U12_tRMS@AC [V] 3980986 5225649 124.4663 5214139
®U23_tRMS@AC [V] 3984253 4622124 6378708 4614434
®F_fund@AC [Hz] 4990711 49.99530 -1.808e-3 49.90097
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, 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 < 100s 1.2Un+1% Un 99s <t<100s
341.2 481.1
Trip value [V] 3411 481.2
340.8 480.6
99.233 99.440
Un To Uth-ow — Un To Uth-high +
Trip time [s] 99.236 99.334
5%Un 5%Un
99.129 99.368
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un*1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
201.1 521.6
Trip value [V] 200.9 521.3
200.9 521.4
4.554 4.551
Un To Uth-ow — Un To Uth-high +
Trip time [s] 4.567 4.543
5%Un 5%Un
4.567 4.568
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Report No.: BL-DG2630055-202 TUVNORD GI'UUP

Scope pictures of the disconnection time

Under -voltage — Stage 1

V] @ U3V @ AL,

u1,

=
EH
.
N
.
[m] A B AR HAE
B8] [s] 0:37.4231 2:16.6587 1:39.2356
@A 1/II@TRIONet3_1455 [A] -125.1948 -1.178265 124.0165 9955748
Al 1/12@TRIONet2_1455 [A] 12.81655 -0.954628 -13.77118 107.0022
@Al 1/2@TRIONet3_1455 [A] 108.1208 -2.025247 -110.1461 1002814
@Al 1/U1@TRIONet2_1455 [V] -336.4024 -443.6379 -107.2354 368.3237
@Al 1/U2@TRIONet3_1455 [V] -182.3742 4093962 5917704 3379219
@Al 1/UI@TRIONet2_1455 [V] 5187466 3420258 -484.5441 3686886
@Al 1/UA@TRIONet3_1455 [V] -0.010967 -0.015736 -4.768e-3 0.013877
B U31_tRMS@AC [V] 368.7756 368.5046 -0.270966 3686751
U12_tRMS@AC [V] 3685616 3679688 -0.592804 368.3361
®U23_tRMS@AC [V] 3379714 3375856 -0.385773 337.9249
®F_fund@AC [Hz] 50.01779 50.00073 -0.017063 49.99984

Al

AlL..[V] @ AL..[A]

z
.
=

.
':_-:‘
N
E
=
.
.
]
B [s] 0:13.45030 1:52.89890 1:39.43960
@Al 1/11@TRIONet2_1455 [A] -62.85692 -1.178265 6LET865 79.71956
Al 1/12@TRIONet3_1455 [A] 131.1095 -0.982165 -132.0916 80.23366
@A 1/13@TRIONet3_1455 [A] -72.44909 -2.045445 70.39965 81.17053
@Al 1/U1@TRIONet3_1455 [V] -478.0481 -482.4634 -4.415274 440.2837
@Al 1/U2@TRIONet3_1455 [V] 4995334 648.3794 1488459 481.3803
@Al 1/U3@TRIONet2_1455 [V] -21.56735 -165.9980 -144.4306 440.7455
@Al 1/U4@TRIONet2_ 1455 [V] -0.013520 -4.915715 -4.002125 4.914920
@ U31_tRMS@AC [V] 398.5253 4407060 42.18066 440.7131
U12_tRMS@AC [V] 3982492 430.8861 4163687 4402770
@ U23_tRMS@AC [V] 398.3061 481.1950 82.88889 4813643
@ F_fund@AC [Hz] 50.00398 49.99766 -6.317e-3 50.00001
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TUVNORD  [f]Group

Under -voltage — Stage 2

Report No.: BL-DG2630055-202

z

L

5

g

.

]

3

£

g

.

K

L
[m] A B =15 ARE
R 81 [s] 0:14.52030 0:19.08750 456720
®AI1/1@TRIONet3_1455 [A] -50.92323 -4.161477 46.76175 130.8689

Al 1/2@TRIONet2_1455 [A] 1302358 1387715 -128.8481 1646338
@Al 1/13@TRIONet2_1455 [A] -83.42565 -1414418 82.01123 1321647
®AI1/U1@TRIONet3_1455 [V] -445.6775 -77.22569 368.4519 303.6268
@Al 1/U2@TRIONet2_1455 [V] 5217364 -238.3592 -760.0956 198.1198
Al 1/U3@TRIONet3_1455 [V] ~76.09201 3155604 3916614 303.7613
® A 1/UA@TRIONet3_1455 [V] -4.914999 -0.012636 4902363 0.136328
®U31_tRMS@AC [V] 398.5056 303.7901 -84.71545 304.4859
U12_tRMS@AC [V] 398.2048 303.4769 -84.81784 304.3054

®U22_tRMS@AC [V] 398.3878 198.1365 -200.2513 200.4677
®F_fund@AC [Hz] 50.00326 4999841 48523 4999361

Over-voltage — Stage 2

.
z
g
.
2
i
=
g
.
K
.
[m] A B 1] HHE
B8 [s] 0:27.20740 0:32.47550 456810
® A 1/1@TRIONet3_1455 [A] 57.16586 3.020764 -54.14510 76.50909
Al 1/2@TRIONet2_1455 [A] -60.77576 -2.303124 58.47264. 75.38278
@A 1/13@TRIONet3_1455 [A] -0.337958 4772306 4434347 76.87204
® A1 1/U1@TRIONet2_1455 [V] £38.4006 -449.8163 -1088217 4618188
@A 1/U2@TRIONet2_1455 [V] -534.0569 726.6925 1260.749 522.9249
©AI1/UI@TRIONet3_1455 [V] -104.3083 -276.9201 -172.5218 262.3637
@Al 1/U4@TRIONet2_1455 [V] -0.015497 -0.016212 -T.153e4 0.014876
®U31_tRMS@AC [V] 400.4247 460.8546 60.42986 462.0173
U12_tRMS@AC [V] 400.0745 460.9935 6091598 4616283
®U23_tRMS@AC [V] 400.9964. 522.5541 1215576 522.5277
®F_fund@AC [Hz] 50.47127 4995172 -0,519550 50.00253
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Report No.: BL-DG2630055-202

TUVNORD

LK Group

5.8 Interface protection
5.8.5.1 Voltage protections P
(Three-phase type, L3-L1)
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 < 100s 1.2Un+1% Un 99s <t<100s
340.3 479.8
Trip value [V] 340.1 479.7
339.9 480.0
99.135 99.234
Un To Uth-ow — Un To Uth-high +
Trip time [s] 99.327 99.311
5%Un 5%Un
99.094 99.109
Stage 2 Under-voltage Over-voltage
Parameter Voltage Time Voltage Time
Limit 0.5Un*1% Un 4s<t<5s 1.3Un+=1% Un 4s<t<5s
200.1 520.3
Trip value [V] 200.8 5201
200.2 520.4
4.556 4.566
Un To Uth-low — Un To Uth-high +
Trip time [s] 4572 4.558
5%Un 5%Un
4.569 4.570
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Report No.: BL-DG2630055-202 TUVNORD GI'UUP

Scope pictures of the disconnection time

Under -voltage — Stage 1

E

V] @ Al...[A]

?"
L
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3
.
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E
=
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.
N
L
[m] A B AR HAE
B8] [s] 0:17.07750 1:56.40400 1:39.32650
@A 1/II@TRIONet3_1455 [A] 6097687 -1.136541 -62.11341 9924584
Al 1/12@TRIONet2_1455 [A] -132.4221 -0.963807 1314583 102.7081
@Al 1/2@TRIONet3_1455 [A] 67.18028 -1.9634%6 -69.14378 104.3969
@Al 1/U1@TRIONet2_1455 [V] 4774077 39.13379 -438.2738 3683819
@Al 1/U2@TRIONet3_1455 [V] -499.3985 400.7216 900.6200 3685688
@Al 1/UI@TRIONet2_1455 [V] 2251363 -439.9395 -462.4532 338.0841
@Al 1/UA@TRIONet3_1455 [V] -4.919768 -0.010967 4908800 0.133320
B U31_tRMS@AC [V] 398.4945 337.8439 -60.65063 338.0847
U12_tRMS@AC [V] 398.0730 3679908 -30.08810 3683899
®U23_tRMS@AC [V] 3083697 3684550 -29.91074 3685889
®F_fund@AC [Hz] 49.99982 49.99845 -3.700e-4 50.00003

Over-voltage — Stage 1
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[m]
B [s] 0:15.1786 1:54.4894. 1:39.3108
@Al 1/11@TRIONet2_1455 [A] 67.38305 -1.176596 -68.55965 80.32535

Al 1/12@TRIONet3_1455 [A] -141.4510 -0.998855 140.4522 8375779
@A 1/13@TRIONet3_1455 [A] 69.78715 -2.065301 -TL85245 T1.57002
@Al 1/U1@TRIONet3_1455 [V] 565.4927 -605.7811 -1171274 440.3431
@Al 1/U2@TRIONet3_1455 [V] 4681211 374.8497 843.0708 440.6270
@Al 1/U3@TRIONet2_1455 [V] -97.41068 230.8107 3282213 4816415
@Al 1/U4@TRIONet3_1455 [V] -4.916430 -4.910231 61993 4.917440
@ U21_tRMS@AC [V] 473.6382 4815971 T.958984 481.6228
U12_tRMS@AC [V] 4345279 440.1250 5587107 440.3497
@ U23_tRMS@AC [V] 4282441 440.3407 12.09656 440.6363
@ F_fund@AC [Hz] 49.54417 50.00154 0457371 49,99983
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Under -voltage — Stage 2
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[m]

R 81 [s] 0:29.16470 0:33.73630 457160
®AI1/1@TRIONet3_1455 [A] -64.78453 -1.287583 6348634 1303888

Al 1/2@TRIONet2_1455 [A] 1128281 -3.300482 -116.1525 1332908
@Al 1/13@TRIONet2_1455 [A] -52.22166 0.362158 52.58382 159.9600
®AI1/U1@TRIONet3_1455 [V] -429.1840 389.9420 819.1259 303.5846
@Al 1/U2@TRIONet2_1455 [V] 355.3279 -199.2805 -554.6084 3034979
Al 1/U3@TRIONet3_1455 [V] 73.82799 -190.7318 -264.5598 198.0136
® A 1/UA@TRIONet3_1455 [V] -0.021458 -1907¢-3 0.019550 0.014654
®U31_tRMS@AC [V] 398.3759 185.6040 -202.7719 159.4406
U12_tRMS@AC [V] 398.5674 300.8105 -97.75699 304.0333

®U22_tRMS@AC [V] 398.3501 3014737 -96.87634 304.068
®F_fund@AC [Hz] 50.07535 4998553 -0.089821 50.00668

Over-voltage — Stage 2

.
=
.
=
=
.
.
[m] A B 1] HHE
B8 [s] 0:20.88110 0:25.55130 457020
@Al 1/11@TRIONet3_1455 [A] 5112517 5454898 -56.58007 7695584
Al 1/2@TRIONet2_1455 [A] 7296229 2643427 -70.31286 79.64539
@Al 1/3@TRIONet3_1455 [A] -127.9610 -1.309276 126.6518 7266834
@Al 1/UI@TRIONet3_1455 [V] 6453038 -31.80599 -96.33637 4618236
@Al 1/U2@TRIONet2_1455 [V] 5864258 -596.4876 -1182:913 462.1538
@Al 1/UI@TRIONet3_1455 [V] 6510384 6283141 1279353 5231518
@Al 1/U4@TRIONet2_1455 [V] -0.018358 -0.018358 0.000000 0.014439
®U31_tRMS@AC [V] 4293556 5213071 9195151 5227579
U12_tRMS@AC [V] 400.3036 450.4857 5918604 4616034
®U23_tRMS@AC [V] 4113365 4606387 4930215 4619562
®F_fund@AC [Hz] 4928399 49.94451 0.660522 49.99709
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TUVNORD

LK Group

5.8 Interface protection .
5.8.5.3 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<100s 51.50 Hz+0.05 Hz 99s <t < 100s
47.51 51.50
Trip value [Hz] 47.50 51.50
47.50 51.50
99.084 99.086
50.0 Hz To 50.0 Hz To
Trip time [s] 99.048 99.146
47.4 Hz 51.6 Hz
99.264 99.177
Stage 2 Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 47.00 Hz%0.05 Hz 4s<t<5s 52.00 Hz£0.05 Hz 4s<t<5s
47.01 52.01
Trip value [Hz] 47.00 52.00
47.00 52.00
4.623 4.564
50.0 Hz To 50.0 Hz To
Trip time [s] 4.599 4.580
46.9 Hz 52.1 Hz
4.604 4.558
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Scope pictures of the disconnection time

Under-frequency stage1
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[m] A B 2151 HHE
R 81 [s] 0:24.36740 2:03.63140 1:39.26400
®AI1/1@TRIONet3_1455 [A] 119.7416 -1218319 -120,9589 90.79142

Al 1/2@TRIONet2_1455 [A] -33.71823 -0.965476 3275275 9227525
@Al 1/13@TRIONet2_1455 [A] -92.69238 -2.067804 90.62458 91.82622
®AI1/U1@TRIONet3_1455 [V] 312.3851 -324.0142 -636.3083 230.0274.
@Al 1/U2@TRIONet2_1455 [V] -82.96299 147.5387 230.5017 229.9663
Al 1/U3@TRIONet3_1455 [V] -233.1801 179.1153 412.2054. 230.0488
® A 1/UA@TRIONet3_1455 [V] -4.919291 -0.013351 4905939 0.184315
®U31_tRMS@AC [V] 398.5483 398.0208 -0.527496 398.5228
U12_tRMS@AC [V] 398.2094 397.3922 -0.817108 398.2079

®U22_tRMS@AC [V] 398.5735 3977847 -0.788757 398.4337
®F_fund@AC [Hz] 50.00007 47.39974 ~2.600330 47.40458

Over-frequency stage1

Al

@ AL.[V] @ AlL..[A]

=
.
5
5
.
.
[m]
B4 iE [s] 0:15.5158 1:54.6929 1:39.1771
@Al 1/l 1@TRIONet3_1455 [A] -88.68301 -1.159906 9752310 90.76679
Al 1/12@TRIONet3_1455 [A] 1211318 -0.983834 -122.1156 92.27602
@Al 1/13@TRIONet3_1455 [A] -28.19908 -2.107859 26.09122 91.82488
@Al 1/U1@TRIONet2_1455 [V] -248.7471 2784257 527.1728 230.0346
@A 1/U2@TRIONet3_1455 [V] 305.2545 -283.5050 -588.7595 229.9676
@Al 1/U3@TRIONet3_1455 [V] -59.78608 5.460501 6524659 230.0503
® Al 1/UA@TRIONet3_1455 [V] -4,926205 -0.013590 4912615 0.030315
@ U31_tRMS@AC [V] 308.4277 388.4817 0.053986 3985416
U12_tRMS@AC [V] 398.1484 397.8189 -0.329529 3982012
®U23_tRMS@AC [V] 398.3760 388.2190 -0.157013 398.4393
@ F_fund@AC [Hz] 50.00015 51.59964 1599491 51.59937
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Under-frequency stage2

UL..V] @ U3..V]

® u2..v]

s -

s
. T
0050 0080 @100 @120 €140 B oo o180 0200
A B HRE HAE
B8l [s] 0:10.69950 0:15.32200 462270
@A 1/1@TRIONet2_1455 [A] 1058043 -5.028487 -110.8328 9037231
Al 1/12@TRIONet3_1455 [A] -118.3146 -0,633359 117.6813 9170011
@A 1/I3@TRIONet3_1455 [A] 5.851269 0.716806 -5.134464 9133131
®AI1/U1@TRIONet3_1455 [V] 268.8749 1317616 -137.1133 230.0131
@Al 1/U2@TRIONet3_1455 [V] -292.1026 -320.5524 -28.44978 2299166
®AI1/U3@TRIONet3_1455 [V] 2484799 1929317 168.0837 230.0666
® Al 1/UA@TRIONet3_1455 [V] -4.917145 -0.011206 4905939 0.427166
®U31_tRMS@AC [V] 398.5962 394.8929 -3.70333 3984987
U12_tRMS@AC [V] 3082657 3046024 -3,663269 308.1749
BU23_tRMS@AC [V] 398.4065 395.0925 -3.313995 3984135
OF_fund@AC [Hz] 49.99905 46.84422 -3.154831 4694211

UL.V] @ U3.V] @

® u2.v]

B8l [s] 0:14.00980 0:18.63000 458020
@A 1/1@TRIONet2_1455 [A] -105.1509 -0.744343 104.4066 20.69774
Al 1/2@TRIONet2_1455 [A] 117.7789 -4.455209 -122.2341 9223135
@Al 1/13@TRIONet2_1455 [A] -14.16421 1199126 15.36334 91.82716
® A 1/U1@TRIONet3_1455 [V] -265.2807 3202944 585.5751 230.0700
@A 1/U2@TRIONet3_1455 [V] 294.6678 -132.1685 -426.8563 220.9478
® Al 1/U3@TRIONet3_1455 [V] -32.26876 -190.5811 -158.3123 229.9937
® Al 1/UA@TRIONet2_1455 [V] -4.913092 -0.014305 4.598787 0.171589
®U31_tRMS@AC [V] 398.5463 396.1585 ~2.387787 398.5184.
U12_tRMS@AC [V] 398.3199 395.5883 -2.731628 398.1845
@ U23_tRMS@AC [V] 3984543 395.9870 2467316 3984215
®F_fund@AC [Hz] 49.99953 52.03582 2036289 52.08315
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Report No.: BL-DG2630055-202 U O ! Group
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 0.85Un / 99000ms 1.2Un / 99000ms
Reset Reset
Phase . Result Phase ) Result
time time
L1-N, L1-N,
L2-N, <50ms No trip L2-N, <50ms No trip
L3-N 1.00Un—»1.23u | L3N
1.00Un—0.82Un(9 1N <50 No tri (98940ms) -1 1N <50 No tr
- < n ms)—1. - <
8940ms)—0.87Un( ms o 1BUn(99200 ms | Tolrp
99200ms)>1.00Un | L2-N | <50ms | Notrip n(99200ms) | 15N | <50ms | No trip
—1.00Un
L3-N <50ms No trip 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 0.5Un /4000ms 1.3Un/ 4000ms
Reset Reset
Phase . Result Phase . Result
time time
L1-N, L1-N,
L2-N, <50ms No trip L2-N, <50ms No trip
L3-N 1.00Un—1.33Un | L3-N

1.00Un—0.47Un(3

- < .
940ms)—0.52un(4 | TN | s50ms | Noftrip

200ms)—1.00Un L2-N <50ms No trip

L3-N <50ms No trip

L1-L2 <50ms No trip

L2-L3 <50ms No trip

L3-L1 <50ms No trip

(3940ms)—1.28
Un(4200ms)—

1.00Un

L1-N <50ms No trip
L2-N <50ms No trip
L3-N <50ms No trip
L1-L2 <50ms No trip
L2-L3 <50ms No trip
L3-L1 <50ms No trip

Stage 1 Under-frequency Over-frequency
Parameter Frequency /Time Frequency /Time
Setting value 47.5Hz / 99000ms 51.5Hz / 99000ms
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Reset time Result 50Hz—51.8Hz(9 Reset time Result
50Hz—47.2Hz(989
8940ms)—51.3
40ms)—47.7Hz(99 H2(99200ms)
i z ms)— i
200ms)—50Hz <50ms No trip <50ms No trip
50Hz
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
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5.8.5.2 Overvoltage 10 min mean protection P
Trip value Setting [V] 253

Setting values of the protection: Setting Tdisconnection trip value [S] 600
Settlng 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.

a) Phase L1-N 500.395
Phase L2-N 499.916 450s-550s
Phase L3-N 498.864

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 No disconnection

Disconnection should not take

Phase L2-N No disconnection
place.
Phase L3-N No disconnection
The voltage is set to 106 % Unand 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 300.020
c) The disconnection time should
Phase L2-N 299.389 be about 50 % of the value
measured in a). *(225s-375s)
Phase L3-N 300.337

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:

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

® U] ® U] ® U.] ®ALN] @ ALV @ AL.V] @ AL.V] ® AL..A|® AL..A]® AL..A]

S o g st Y IS
s o O S I B ISR
e e ) DO NN
o e ! D N I
P ! P R IS
—_— e . SoIIIIIIIIIT

00:06:00 00:03:00 00:12:00 00:15:00 00:18:00) [ ]

[m] A B 215

A8l [s] 00:10:11.2851 00:18:31.6797 8:20.3046

Al 1/11@TRIONet2_1342 [A] -222.2639 -2.828002 219.4359
@Al 1/12@TRIONet3_1342 [A] -4.386783 223.9429 228.3297
Al 1/13@TRIONet3 1342 [A] 222.2331 -226.2836 -448.5166

@Al 1/U1@TRIONet2_1242 [V] -282.5458 12.81643 2953623

@Al 1/U2@TRIONet3_1342 [V] 7.025004 278.1625 2711375

@Al 1/U2@TRIONet2 1342 [V] 281.0633 -284.6584 -565.7218

@Al 1/UA@TRIONet2_1342 [V] 4783869 -0.125885 -4.909754

@ U1_tRMS@AC [V] 230.4949 2584771 27.98219

@ U2_tRMS@AC [V] 230.2631 230.2074 0.034317

@Uz_tRMS@AC [V] 230.3682 230.3684 1.984e-4

Voltage: b) 108%Un

® U] ® U] ® U..] ®ALN]®AL.AJ®AL.A]® AL..A]@AL.V] ®AL.V] @ AL.V]

[ ]
Bl [s] D0:10:14.665 D0:16:20.024 £:05.360
@Al 1/U1@TRIONet3_1342 [V] -125.2401 -238.9896 -113.7495
@Al 1/U2@TRIONet2_1242 [V] -212.0454 -101..7449 110.3005
@Al 1/U2@TRIONet3_1342 [V] 317.7586 316.0882 -1.670361
Al 1/11@TRIONet2_1242 [A] -78.39382 -157.3450 7895208
@Al 1/12@TRIONet2_1242 [A] -170.8642 -T1.66533 93,19890
Al 1/13@TRIONet2_1342 [A] 253.6040 249.9640 -3.639937
@Al 1/U4@TRIONet3_1342 [V] -0.125170 -0.123024 2.146e-3
@U1_tRMS@AC [V] 248.5821 2434834 -0.098724
@ U2_tRMS@AC [V] 230.2260 230.2736 0.047623
@ U2_tRMS@AC [V] 230.4009 230.3734 -0.022583
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Voltage: c) 114%Un

Foz] @ ALV @ AL[V]® AL.[V] @ AL.[V] @ AI.[A] ® AI..[A]® AI..[A] ® UZ..V] @ U2..V] @ UL..V]

|
B8l (] 00:10:24.671 00:15:24.691 5:00.020
®U12_tRMS_rc@AC [V] 4201506 426.5693 6418732
®U22_tRMS_rc@AC [V] 398.8503 398,899 0.044556
®U31_tRMS_rc@AC V] 4209724 4272223 6249969
B Al 1/11@TRIONet2 1455 [A] 1845144 152:0199 -3150452
Al 1/12@TRIONet2_1455 [A] -2518399 -256.2242 -4.384280
B Al 1/13@TRIONet2 1455 [A] 5154240 5104364 3040123
@Al 1/UI@TRIONeta 1455 [V] 2796951 2505477 -20.14739
@Al 1/U2@TRIONeta 1455 [V] -307.0357 -316.5445 -0.808TT9
@Al 1/U3@TRIONet3_1455 V] 64.66604 1013818 3671575
@Al 1/Us@TRIONet3_1455 V] -848.9273 -§49.3002 -0.372887
OF_fund@AC [Hz] 50.00647 50.00845 -1.90Te-5
L2-N

Voltage: a) 112%Un

L ) S
2 _ e
=
2 o
s
< o
:
=
z ‘

H E
=
z -
H -
z
i
H
2
i
.
3
L]
L]
00:06-00 00-09:00 00:12-00 00-15:00 00 18-00 iz
[m] A B =15
B gl [s] 00:10:11.5768 00:18:31.4930 8:19.9162
Al 1/11@TRIONet3_1342 [A] 2507442 3272271 -218.0215
WAl 1/12@TRIONet2_1242 [A] -90.48272 -215.0825 -124.5998
Al 1/13@TRIONet3_1342 [A] -164.2720 205.8433 370.1153
@Al 1/U1@TRIONet2_1342 [V] 318.9223 42.43446 -276.4878
@Al 1/U2@TRIONet2_1242 [V] -120.5411 -335.7384 -215.1973
@Al 1/U3@TRIONet3_1342 [V] 2086799 2582133 4668932
@Al 1/UA@TRIONet2_1342 [V] 4786492 -0.123978 -4.910469
@U1 RMS@AC V] 230.4620 230.4908 0.028809
@ U2_tRMS@AC [V] 230.2556 258.1550 27.89938
@ U2_tRMS@AC [V] 230.3526 230.3934 0.040817
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Voltage: b) 108%Un

® U] ® U] @ U.] ®ALN] @ ALV ®AL.V] @ AL.V] ® AL..A|® AL..A]® AlL..A]

[m] A B 1]
B Al [s] 00:10:13.88860 00:16:17.98210 6:04.09350
Al 1/11@TRIONet3_1342 [A] -225.4566 237.4545 462.9112
@Al 1/12@TRIONet3_1342 [A] 2025722 -42.42671 -244.9989
Al 1/12@TRIONet2_1242 [A] 8.452297 -198.9512 -208.4035
@Al 1/U1@TRIONet2_1242 [V] -288.1086 304.5173 5926259
@Al 1/U2@TRIONet2_1342 [V] 296.6464 -66.99801 -363.6444
@Al 1/U2@TRIONet2_1242 [V] 8.324147 -251.2231 -258.5472
@Al 1/Us@TRIONet3_1342 [V] -0.121583 -0.128031 -6.437e-3
@ U1_tRMS@AC [V] 230.4781 230.4926 0.014557
@ U2_tRMS@AC [V] 248.6856 2487117 0.026154
@ U2_tRMS@AC [V] 230.3842 230.4018 0.017563

Voltage: c) 114%Un

T - 7 ]
E =

= ]
= L ]
z .«
L]

< -— ]
< B B R
=

4

.

B o

] o

.

>

4

.

£ e e s A S CELETETEEi TEEETTEEErTEEEETEEEEETs EE EEEEEEEEEeeeeee
F e ...
N L
H

.

El

.

3

.

[ ] A B 215

B idl [s] 00:10:19.3612 00:15:18.7503 4:59,3891
Al 1/11@TRIONet2_1242 [A] -175.3211 6181834 237.1400
Al 1/12@TRIONet3_1342 [A] 2345873 2188852 4534725
Al 1/13@TRIONet3_1342 [A] -68.93015 186.0941 255.0242
@Al 1/U1@TRIONet2 1342 [V] 200,898 83.36074 3132680
@Al 1/U2@TRIONet2_1242 [V] 3320749 -354.6925 -B86.T6T4
@Al 1/U3@TRIONet3_1342 [V] -93.37473 234.6494 328.0242
@Al 1/U4@TRIONet2_1242 [V] -0.124931 4783631 4908562
®U1_tRMS@AC [V] 230487 2304958 813303
@ U2_tRMS@AC [V] 244.1810 262.6426 1846159
@U2_tRMS@AC V] 230.3348 2303943 9.460e-3
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Voltage: a) 112%Un

§ ok

AR

® U] ® U] ® U.] ®ALN] @ ALV @ AL.V] @ AL.V] ® AL..A|® AL..A]® AL..A]

00:04:00 00:08:00 00:12:00 00:16:00 (=] oo:20:0 )

[m] A B 215
A8l [s] 00:10:20.477 00:18:48.340 8:18.864.

Al 1/11@TRIONet2_1342 [A] 82.60036 0.156045 -82.44432
@Al 1/12@TRIONet3_1342 [A] 168.1914 0.108480 -168.0830

Al 1/13@TRIONet3 1342 [A] -227.7781 -0.186086 227.5020
@Al 1/U1@TRIONet2_1342 [V] 111.7461 -134.6102 -246.3563
@Al 1/U2@TRIONet3_1342 [V] 215.4186 322.3813 106.9627
@Al 1/U2@TRIONet2 1342 [V] -355.8507 -217.7665 138.0842
@Al 1/UA@TRIONet2_1342 [V] -0.127554 -0.127554 0.000000
@ U1_tRMS@AC [V] 230.5263 230.7247 0.198318
@ U2_tRMS@AC [V] 230.2654 230.3755 0.110062
@ U2_tRMS@AC [V] 258.2761 258.3062 0.030090

Voltage: b) 108%Un

fqf

i 5

® U] ® U] ® U.] @AV ®ALN ALV GAL.V] ®AL.A ®AL.A]® AL..A]

[m ] A B i =]

Bl [s] 00:10:13.3618 00:16:24.1028 6:10.7410
Al 1/11@TRIONet3_1342 [A] 1247903 115.0243 0774024
@Al 1/12@TRIONet2_1242 [A] 131.6310 1413041 9.673119
Al 1/I3@TRIONet3_1342 [A] -230.6609 -242.4238 -2.762914
@Al 1/U1@TRIONet3_1342 [V] 165.0775 154.6629 -10.41460
@Al 1/U2@TRIONet2_1242 [V] 168.2325 1784437 10.21123
@Al 1/U2@TRIONet2_1242 [V] -349.0047 -348.7056 0.389099
@Al 1/U4@TRIONet3_1342 [V] -0.125885 -0.127077 -1.192e-3
@U1_tRMS@AC [V] 230.5065 2304984 -8.102e-3
@ U2_tRMS@AC [V] 230.2518 230.2624 0.010635
@ U2_tRMS@AC [V] 248.7984 243.8061 T.645e-3
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Voltage: c) 114%Un

® U] ® U] @ U.] ®ALN] @ ALV ®AL.V] @ AL.V] ® AL..A|® AL..A]® AlL..A]

[(m]
B Al [s] 00:10:16.6881 00:15:17.0247 5:00.3366
Al 1/l1@TRIONet3_1342 [A] -161.9405 0.054240 161.9947
@Al 1/12@TRIONet3_1242 [A] 255.8403 0.058413 -255.7819
Al 1/12@TRIONet2_1242 [A] -T7.36326 -0.146031 77.21723
@Al 1/U1@TRIONet3_1342 [V] -211.2215 197.6364 408.8578
@Al 1/U2@TRIONet2_1242 [V] 318.2414 130.9791 -187.2623
@Al 1/U2@TRIONet2_1242 [V] -134.4428 -36T.0514 -232.6086
@Al 1/Us@TRIONet3_1342 [V] -0.127554 -0.123978 3.576e-3
@ U1_tRMS@AC [V] 2305212 230.0633 -0.457825
@ U2_tRMS@AC [V] 230.2624 2298157 -DA4ETTT
@ U3_tRMS@AC [V] 262.7411 262.4197 -0.321411
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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] .........cccoeciiveeeieeiininns : 2.0Hz/s
Setting values
Disconnecting time [S].....coov i : <1s
Test:
Pemaxin % 100% 5%
Test condition Start Frequency Change End Frequency Connection
Test 1: (¥) 49.0 Hz 1.9Hz/s 50.9 Hz Always connected
. Disconnected at
Test 2: (*) 49.0 Hz 2.1Hz/s 51.1 Hz
0.9s
Test 3: (*) 51.0 Hz 1.9Hz/s 49.1 Hz Always connected
. Disconnected at
Test 4: () 51.0 Hz 2.1Hz/s 48.9 Hz
0.9s
Limit disconnected time <1s
Note:
Table 30 — ROCOF protection test items, accuracy of the setting values and operate time measurements (1/2)
) Protection ROCOF Test signal start frequency ROCOF of the test Test signal end frequency Step
Test item N N N remain
function direction (Hz) (Hz/s) (Hz) times
RVAL POS 1 ROCOF Increase fn ~ROCOF x0,55 ROCOF = (J‘S +2x Ar Jfn+ROCOF x0,5s 1s
RVALPOS2 | ROCOF Increase Jfn —ROCOF x0,55 ROCOF = Gg—-2x 4, o ROCOF x0,5s 1s
RVALNEG 1| ROCOF Decrease Ji+ ROCOF x0,55 ROCOF = G + 2 % A, Jfn+ ROCOF x0,5s 1s
RVAINEG2 | ROCOF Decrease J/n+ROCOF x 0,5 5 ROCOF = G - 2 x A, Jfn —~ROCOF x0,5s 1s

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 £ ROCOFestX(At2/2), where At: 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 A

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
140000 51.50
120000 100
100000
12.4,50.90 0,50
— 80000 —
=3 50.00 T,
o 50000 I
49.50
40000
20000 11.3,49.00 49.00
0 48.50
9 11 13 15 17 19
Time[s]
—P_[W] ——F_[Hz]
Test 2
140000 51.50
120000 ] oo
100000 } 12.7,51.10
80000 90.50
= =~
=, 60000 50.00 T,
o LL
40000
11.5, 49.00 49.50
20000 12.4,-14
49.00
0
~20000 48.50
9 11 13 15 17 19
Time[s]
—P_[W] ——F_[Hz]

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_qgc@baluntek.com
Template No.: TRP-DG-EN50549-2 (2022-01-01)

Page No. 256 / 295

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




Report No.: BL-DG2630055-202

TUVNORD

Group

Test 3
140000 51.50
120000 11.4,51.00 51.00
100000
50.50
=— 80000 ~
E 50.00 I,
& 50000 LL
49.50
40000 12.5,49.10
20000 43.00
0 48.50
9 11 13 15 17 19
Time[s]
—P_[W] ——F_[Hz]
Test 4
140000 51.50
120000 51.00
100000 11.4,51.00 50.50
80000
— 50.00 —
=. 60000 T
o LL
40000 \12.5, 48.90 49.50
20000 \ 49.00
0 48.50
-20000 12.3,-14 48.00
10 11 12 13 14 15
Time[s]
—P W] =—F_[Hz]
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5.8.34 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 / 500ms 2.0 Hz/s / 500ms
OHz/s (49.56Hz Reset time Result OHz/s (50.44Hz Reset time Result
hold at least <50ms No trip hold at least <50ms No trip
1s)—2.1 Hz/s 50 N 18)—-2.1 Hz/s =0 No t
<50ms o trip <50ms o trip
(440ms)—1.9Hz/s( (440ms)—
1000ms) <50ms No trip -1.9Hz/s(1000ms) <50ms No trip
Assessment criterion:
Table 31 — ROCOF protection test items, reset time and reset ratio requirements (2/2) (under consideration)
Test-item NOP POS NOP NEG
Protection function ROCOF ROCOF
ROCOF direction Increase (G ¢ >0) Decrease (G, <0)
T, —Tp, —10ms 7, ~Tp. —10ms
oo 'r;r:S; nsicgn(ﬂl) f, - ROCOF, [7’”’ ";" W} f, + Rocor,| 2 ”fz‘ "“J
Remain time 1s 1s
ROCOF (Hzls) J(‘(J("().F,1 ’G.Y +2x /tr RO("()I-'.‘ = (;X -2 xAr
Remain time T()p - ""ch ~10ms -’-()p — "'.I(m ~10ms
Step 1
. Top = Tres ~10ms ) ) Tg, = Tges —10ms
Tost sl end oty o 12 The | fra 1, - Rocor, "2 Tha 1% }
\ \
ROCOF (Ha/s) ROCOF, = min(Gg ~2x Ac ,Res ~2x A, ) ROCOF, = max(Gg +2x A, Res +2x A, )
Step 2 Remain time 1s 1s
onney T fi.p + ROCOF, x1s f1.p — ROCOF, x1s
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5.8.6 Islanding detection

Test circuit and parameters

AC loads

Parameter Symbol Units
EUT DC Input
DC voltage Vbc \Y,
DC Current Ioc A
DC Power Poc w
EUT AC ouput
AC voltage Veut Vv
AC current leut A
Real power Peut W
Reactive power Qeut Var
Test Load
Resistive load current Ir A
Inductive load current I A
Capacitive load current Ic 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
st b
1
DCpower |Foc foc | gyt | Peur et W ¥ I AG power
s\?;vtie Foc linverter] e O l 51 puc Oac i:tlflmfp
82

IEC 15ETA8

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
Un=230%2.3Vac

Test conditions . .
Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
1) i Pac 25
F[’;J Tof |§:j E;V:if Gof | 77 | Runon Ei: Voc
No. EUT Qi ominal (%.of Time ohase Qs v Remarks 4
rating] 6.1.d] " ) nominal) fms] [kW]
1. 100 100 0 0 1850 125 1.000 | 740 | TestAatBL
2. 100 100 0 -5 1192 125 0.975 | 740 | TestAatIB
3. 100 100 0 +5 1166 125 1.025 | 740 | TestAatIB
4. 100 100 -5 -5 1112 125 1.026 | 740 | TestAatIB
5. 100 100 -5 0 1110 125 1.053 | 740 | TestAatIB
6. 100 100 -5 +5 1174 125 1.079 | 740 | TestAatIB
7. 100 100 +5 -5 1208 125 0.928 | 740 | TestAatIB
8. 100 100 +5 0 964 125 0.952 | 740 | TestAatIB
9. 100 100 +5 +5 1230 125 0.976 | 740 | TestAatIB
10. 100 100 0 -10 950 125 0.949 | 740 | TestAatIB
11. 100 100 0 +10 1160 125 1.049 | 740 | TestAatIB
12. 100 100 -5 -10 1136 125 0.999 | 740 | TestAatIB
13. 100 100 -5 +10 1170 125 1104 | 740 | TestAatIB
14. 100 100 +5 -10 1186 125 0.904 | 740 | TestAatIB
15. 100 100 +5 +10 1180 125 0.999 | 740 | TestAatIB
16. 100 100 -10 -10 830 125 1.054 740 | TestAatIB
17. 100 100 -10 -5 1376 125 1.083 | 740 | TestAatIB
18. 100 100 -10 0 1750 125 1.1 740 | TestAatIB
19. 100 100 -10 +5 834 125 1139 | 740 | TestAatIB
20. 100 100 -10 +10 700 125 1.165 | 740 | TestAatIB
21. 100 100 +10 -10 1172 125 0.862 740 | TestAatIB
22. 100 100 +10 -5 988 125 0.886 | 740 | TestAatIB
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23. 100 100 +10 0 938 125 0.909 | 740 | TestAatIB
24. 100 100 +10 +5 1380 125 0.932 | 740 | TestAatIB
25. 100 100 +10 +10 1100 125 0953 | 740 | TestAatIB

Parameter at 0% per
L=4.04 mH R=1.27 Q C=2507.13 uF
phase

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

%) BL: Balance condition, IB: Imbalance condition.
Condition A:

EUT output power Peut = Maximum ©

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

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

) 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

KEYSIGHT

TECHMOLOGIES
1.00kx

a00%Y 3 a00AS 4 a00AS a00.0ms/  -5.000s

T

D30-¥ 30247, Mre3ledz2lz2, 07.31.2020012842: Tue Jan

13 02:38:03 202

b

s [

Fzh

K1(4):
-5 6700000000005
4

fith
1.850000000000s
14

240 54mHz
Y 475 0004 1.45000kA, 9:37 AM
AL 100:1 | AC 1001 Jan13, 2026
Note:
Yellow: Feedback current flows into the grid signal
Green: EUT output voltage
Blue: EUT output current
Pink: Grid input current
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Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %) P

Frequency: 50+/-0.1Hz
Un=230£2.3Vac
Distortion factor of chokes < 2%

Test conditions

Quality =1
Disconnection limit 2s (IEC 62116)
1) - Pac 29

F[’;J Tof |§:; ?;:,Vif o | ¥ | Runon Ei: Voc
No. EUT aLin ominal (%. of Time ohase Qr v Remarks 4

rating] 6.1.d] ! ) nominal) [ms] (kW]
1. 66 66 0 -5 1038 82.5 0.975 | 720 | TestBatIB
2. 66 66 0 -4 1240 82.5 0.980 | 720 | TestBatIB
3. 66 66 0 -3 1052 82.5 0.985 | 720 | TestBatIB
4. 66 66 0 -2 1470 82.5 0.990 | 720 | TestBatIB
5. 66 66 0 -1 1462 82.5 0.995 | 720 | TestBatIB
6. 66 66 0 0 1790 82.5 1.000 | 720 | TestBatBL
7. 66 66 0 1 1528 82.5 1.005 | 720 | TestBatIB
8. 66 66 0 2 1418 82.5 1.010 | 720 | TestBatIB
9. 66 66 0 3 1320 82.5 1.015 | 720 | TestBatIB
10. 66 66 0 4 1200 82.5 1.020 | 720 | TestBatIB
11. 66 66 0 5 982 82.5 1.025 | 720 | TestBatIB

Parameter at 0% per phase L=6.12 mH R=1.92Q C=1654.73 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 =50 % — 66 % 8 of maximum
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voltage range.

EUT input voltage 7 = 50 % of rated input voltage range

6 Or minimum allowable EUT output level if greater than 66 %.

7) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 20 % 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

Scope pictures of the disconnection time

Disconnection at No. 6

KEYSIGHT
TECHMOLOGIES D50-¥ 30247, Mye3160212, 07.31.2020012842: Tue Jan 13 13:54:49 202
= 1,00k BO0N/ 3 BODA/ 4 BO0A/  SO0Dms/  -5000s #zh L3
s [
[ Fa
EATEST
TR T LA T E PR TR T T TR TR TR P TR IR IR T Tt R TR DR UL TL T R R T .I- _SEQDDDDDDDDDDS
4
) ! ! v
. 1.790000000000s
1703
£55.66mHz
|
[ e ——————
+ 4750004 1. 45000kA, 1:63 P
AL 100:1 | AC 100:1 Jan13, 2028
Note:
Yellow: Feedback current flows into the grid signal
Green: EUT output voltage
Blue: EUT output current
Pink: Grid input current
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Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %) P

Frequency: 50+/-0.1Hz
Un=230£2.3Vac
Distortion factor of chokes < 2%

Test conditions

Quality =1
Disconnection limit 2s (IEC 62116)
1) - Pac 29

F[’;J Tof |§:j E;V:if Gor | 77 | Runon SZT Voc
No. EUT Qi ominal (%.of Time phase Qr v Remarks 4

rating] 6.1.d] " ) nominal) fms] [kW]
1. 33 33 0 -5 940 41.25 0.975 | 696 | TestCatIB
2. 33 33 0 -4 1540 41.25 0.980 | 696 | TestCatlIB
3. 33 33 0 -3 1250 41.25 0.985 | 696 | TestCatlIB
4. 33 33 0 -2 1150 41.25 0.990 | 696 | TestCatIB
5. 33 33 0 -1 1480 41.25 0.995 | 696 | TestCatlIB
6. 33 33 0 0 1580 41.25 1.000 | 696 | TestCatBL
7. 33 33 0 1 1320 41.25 1.005 | 696 | TestCatIB
8. 33 33 0 2 1128 41.25 1.010 | 696 | TestCatIB
9. 33 33 0 3 1228 41.25 1.015 | 696 | TestCatIB
10. 33 33 0 4 1360 41.25 1.020 | 696 | TestCatlIB
11. 33 33 0 5 916 41.25 1.025 | 696 | TestCatlIB

Parameter at 0% per phase L=6.12 mH R=1.92Q C=1654.73 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 C:

EUT output power Peut = 25 % — 33 % 9 of maximum
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EUT input voltage 7 = <20 % of rated input voltage range

6 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.

Scope pictures of the disconnection time

Disconnection at No. 6

KEYSIGHT
TECHMOLOGIES D50-¥ 30247, Mye3160212, 07.31.2020012842: Tue Jan 13 14:34:57 202
= 1,00k BO0N/ 3 200A/ 4 200A/  S00Dms/  -4.900s #zh L3
s [
[ Fa
T . AT
CLIN B B B e T e T BN R Th L e e | L T _SEBDDDDDDDDDDS
4
v
1.5800000000003
1703
B32.91mHz
+ 1900004 5500004 2:33 PM
AL 100:1 | AC 100:1 Jan13, 2028
Note:
Yellow: Feedback current flows into the grid signal
Green: EUT output voltage
Blue: EUT output current
Pink: Grid input current
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EN 50549-10:2022
Clause Test items Remark
5.9 Connection and starting

59.3 Automatic reconnection after tripping P

594 Starting to generate electrical power P

5.9.7 Synchronisation P
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5.9 Connection and starting
5.9.3 Automatic reconnection after tripping P
594 Starting to generate electrical power
Min. voltage for connected to grid: 207.0V
Max. voltage for connected to grid: 253.0V
Setting value 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

<90% Un for twice of observation

>110% Un for twice of

time observation time
Connection: No connection No connection
Limit No connection allowed

b) In voltage range at start-up

>90% Un within twice setting
observation time

<110% Un within twice setting
observation time

Reconnection time [s]

114.4

107.8

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 maximum active power per minute Max gradient: disable.
For recorded gradient see diagram below.

c) In voltage range after voltage
failure

>90% Un within twice setting
observation time

<110% Un within twice setting
observation time

Reconnection time [s]

115.8

114.6

min and 10 min.

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%Pemax/min.
Gradient:

For non or partly adjustable generators the connection after trip of
the interface protection is delayed by a randomised value between 1

For recorded gradient see diagram below.

Frequency conditions

d) Start up for frequency range

<49.50 Hz for twice of setting
observation time

>50.10 Hz for twice of setting
observation time

Connection:

No connection

No connection

Limit

No connection allowed

e) In frequency range at start-up

>49.50 Hz within twice setting
observation time

<50.10 Hz within twice setting
observation time

Reconnection time [s]

105.2

107.2

Limit:

Connected after setting delay time(>60s)

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_gc@baluntek.com
Template No.: TRP-DG-EN50549-2 (2022-01-01)

Page No. 268 / 295

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




Report No.: BL-DG2630055-202

TUVNORD  [f]Group

Gradient:

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: disable.

For recorded gradient see diagram below.

f) In frequency range after frequency
failure

>49.50 Hz within twice setting <50.10 Hz within twice setting
observation time observation time

Reconnection time [s]

108.8 105.8

Limit:

Reconnection after setting observation time (>60s)

Gradient:

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.

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%UcP
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
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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
@: 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 90% U,
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Graph of the gradual power supply: Test 2) for < 110% U,
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Graph of the gradual power supply: Test 3) for =2 49.50Hz
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Graph of the gradual power supply: Test 4) for < 50.10Hz
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5.10 Active power reduction on set point =
5.10.3.2 Verification of the accuracy
Test:
. Requested set point Accuracy
Actual val
AC’[IV[?)/pO;N;I”]Step value ctuat value Actual value-set point
o)
° " w P/Pn[%] w P/Pn[%)] w P/Pn[%]
90 112500 90.0 113003 90.40 503 0.40
80 100000 80.0 100322 80.26 322 0.26
70 87500 70.0 87677 70.14 177 0.14
60 75000 60.0 75156 60.12 156 0.12
50 62500 50.0 62602 50.08 102 0.08
40 50000 40.0 50111 40.09 111 0.09
30 37500 30.0 37681 30.14 181 0.14
20 25000 20.0 25190 20.15 190 0.15
10 12500 10.0 12752 10.20 252 0.20
Limit APEGO/PSetpoint: + 5 % Of PEmax
30 37500 30.0 37751 30.20 251 0.20
60 75000 60.0 75330 60.26 330 0.26
100 125000 100.0 125833 100.67 833 0.67
Limit APEGO/PSetpoint: + 5 % Of PEmax
Graph of active power on set point
140000
120000 p=s—"F+—"——"F——"———"F—"———--"F"——-—--—"F————f———
100000 | e
g —==l=t=
S 80000 e
z
8_ | | e | |
2 60000 e "
40000
20000 ===ft=—=
; ===
0 200 400 600 800 1000 1200 1400 1600 1800
Time [s]
P_[W] = = = P_limit[w]
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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

P [p.ul]
4

-~

B Powersetpomt R PSR D PR OTRPON

ogl .. L — 1 min average active power measurement
N e Tolerance band

04 e
02
O T 1 T T — 1 T T :
2 6 10 14 18 22 24 22 time [min]
Figure 46 — Test results graph (example)
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EN 50549-10:2022
Clause Test items Remark
5.10 Active power reduction on set point
5.10.3.2 Verification of the accuracy P
5.10.3.3 Test procedure for dynamic behaviour P
5.11 Remote information exchange P
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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]: 125000 112500 12500
Peso [W]: 125165 113996 12844
APE60/Psetpoint [%]: 100.13 91.20 10.28
Limit APeeo/Psetpoint: + 5%0f Pemax
Condition 100% of Pemax to 90% of Pemax 90% of Pemax to 10% of Pemax
Measurements

0.502 0.482
AP/At [%Pie/s]
Limit

0.33-0.66

AP/At [%Pie/s]
Test:2

1-min mean value

100% of Pemax

70% of Pemax

50% of Pemax

Psetpoint[W]: 125000 87500 62500
Peso [W]: 125192 88584 63235
APEe60/Psetpoint [ %] 100.15 70.87 50.59
Limit APeeo/Psetpoint: * 5%0f Pemax
Condition 100% of Pemax to 70% of Pemax 90% of Pemax to 50% of Pemax
Measurements

0.483 0.484
APIAt [%Pre/s]
Limit

0.33-0.66

AP/At [%P:e/s]

Test method:

down to 0.5 p.u. of nominal power.

power set point is considered.

power or minimum regulating power, whatever is the higher.

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

If this is not compatible with the specific test conditions, active power set point shall be stepped from 0.7 p.u.

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
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100% of Pemax to 90% of Pemax
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100% of Pemax to 70% of Pemax
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5.11 Remote information exchange

Operating time of the monitoring device

Test: Remote tripping signal for the external disconnection

Limit [ms]: 5000

Reaction time of the tripping
value [ms]:

10

56755+
63447 - -

®P_t@AC[W] ®AI1/U...55 [VI®AIL[U...55 [VI@ Al 1/U...55 [VI®AI1/U...55 [V]® Al1]L...55 [A] ® AI1/I...55 [A] @ AI1/I...55 [A]

30135

[m]

includes remote operation.

B iEl [<]
®AI1/11@TRIONet3_1455 [A] -192.2025 -9.578825 1827136 1775169
Al1/12@TRIONet2_1455 [A] 245.9611 13.18204 2327790 180.5270
®A11/13@TRIONet3_1455 [A] -57.59812 1822276 4977584 177.4382
®AI1/UI@TRIONet3 1455 [V] -551.5633 45,6287 997.1920 4055956
®AI1/U2@TRIONet3_1455 [V] 375.7067 -240.7932 -616.4999 395.6366
®A11/UI@TRIONet3_1455 [V] 1758833 -204.8984 -380.7817 391.8150
®AI1/U4@TRIONet2_1455 [V] 4702091 4.684210 -0.017881 4.190471
@ P_t@AC W] 126898.3 126774.2 -124.6016 126836.6
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
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Clause Test items Remark
5.12 Requirements 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
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5.12 Requirements regarding single fault tolerance of interface protection P
system and interface switch
testvoltage (V) ..ocoeveeeviiieieccee e See below —
Ambient temperature (°C) ........cccoccee 25°C, if not stated otherwise
test fuse
No test | fuse
Component No. | fault | voltage ) current result
time No.
(V) (A)
MO, sampling board
1. |DC sampling o-c |soovde |10min |- i The .fault applied durlng.operatlon, after
circuit, R104 400Vac applied the fault, the unit protected and
software alarm code: 7 (battery low
voltage).
No hazard, can resettable.
2. |DC sampling sc |8oovde |1omin |- i The .fault applied durmg.operatlon, after
circuit, R104 400Vac applied the fault, the unit protected and
software alarm code: 9 (battery over
voltage).
No hazard, can resettable.
3. |Bus sampling s-c |soovde |1omin |- i The .fault applied durmg.operatlon, after
circuit, R156 400Vac applied the fault, the unit protected and
software alarm code: 4 & 6 (Bus over
voltage and Bus unbalance).
No hazard, can resettable.
4. |AC sampling sc |soovde |1omin |- i The .fault applied durlng.operatlon, after
circuit, R691 400Vac applied the fault, the unit operated
normally.
No hazard.
U1, Chip board
Power supply of |S-C |800vVdc | 10min |- i The .fault applied durmg.operatlon, after
5. |U2 Chip, J1, Pin 400Vac applied the fault, the unit shut down.
37 & 45 No hazard, can resettable.
Power supply of |S-C |800vVdc |10min |- i The .fault applied durmg.operatlon, after
6. |U3 Chip, J1, Pin 400Vac applied the fault, the unit shut down.
37 & 45 No hazard, can resettable.
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M5, BUS balance Board
Current Sensor, |S-C |800vdc | 10min The .fault applied durmg.operatlon, after
T1, Pin 1 and 2 400Vac applied the fault, the unit operated
7. normally.
No hazard.
M1, convert power board
Driver circuit of s-c |8oovde | 10min The -fault applied durmg.operatlon, after
8. |IGBT R319 400Vac applied the fault, the unit operated
normally.
No hazard.
Bus Capacitor. sc |800vde | 10min The .fault applied during op(.aratlon, after
C27 400Vac applied the fault, the capacitor C27
9. broken, and unit shut down.
No hazard, damaged and cannot
resettable
o Power supply sc |800vde | 10min The .fault applied durmg.operatlon, after
“| £15V of Current 400Vac applied the fault, the unit shut down.
Sensor, J28 No hazard, can resettable.
M2, AC/DC Power board
AC Relay sc |800vde | 10min The .fault applied before operation, after
RLY1, signal pin 400Vac applied the fault, the software alarm
11. code: 5 (Bus under voltage) and cannot
connect to grid.
No hazard, can resettable.
AC Relay s-c |8oovde | 10min The .fault applied before operation, after
RLY2, signal pin 400Vac applied the fault, the software alarm
12. code: 5 (Bus under voltage) and cannot
connect to grid.
No hazard, can resettable.
AC Relay s-c |8oovde | 10min The .fault applied before operation, after
RLY3, signal pin 400Vac applied the fault, the software alarm
13. code: 5 (Bus under voltage) and cannot
connect to grid.
No hazard, can resettable.
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AC Relay sc |800vde | 10min The .fault applied before operation, after
RLY5, signal pin 400Vac applied the fault, the software alarm
14 code: 5 (Bus under voltage) and cannot
' connect to grid.
No hazard, can resettable.
AC Relay sc |800vde | 10min The .fault applied before operation, after
RLY?7, signal pin 400Vac applied the fault, the software alarm
15 code: 5 (Bus under voltage) and cannot
' connect to grid.
No hazard, can resettable.
M4, auxiliary power board
T1, pin 11 and 14, s-c |800vde | 10min The .fault applied durlng.operatlon, after
1. 24 power source 400Vac applied the fault, the unit operated
normally.
No hazard.
T2., pin 9 anld 10, s-c |800vde | 10min The .fault applied durlng.operatlon, after
17. | driver circuit for 400Vac applied the fault, the unit shut down.
Mosfet No hazard, can resettable.
T4, pin 13 and 14, s-c |8oovde | 10min The .fault applied durmg.operatlon, after
15 power source 400Vac applied the fault, the unit shut down, no
18. software alarm, LED alarm flash.
No hazard, can resettable.
AC Relay s-c |8oovde | 10min The fault applied during operation, after
RLY 16, signal pin 400Vac applied the fault, the unit protected and
19. software alarm code: 8 (AC relay fault)
and cannot connect to grid.
No hazard, can resettable.
DC contactor s-c |8oovde | 10min The fault applied during operation, after
RLY17, signal pin 400Vac applied the fault, the unit protected and
20. software alarm code: 6 (Positive and
negative bus unbalanced fault).
No hazard, can resettable.
DC contacto.r on s-c |8oovde | 10min The .fault applied durmg.operatlon, after
enclosure, signal 400Vac applied the fault, the unit protected and
21. |pin software alarm code: 6 (Positive and
negative bus unbalanced fault).
No hazard, can resettable.
Cooling
Fan Bloc |800Vde  |30min The .fault applied durmg.operatlon, after
22. ked |400Vac applied the fault, the unit operated for

1minute, then software alarm code: 1
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(Fan fault of hardware).
No hazard, can resettable.

23.

Fan driver circuit,
M1 board, J24,
pin 1 and 2

S-C

800Vdc
400Vac

10min

The fault applied during operation, after
applied the fault, the unit operated for
1minute, then software alarm code: 1
(Fan fault of hardware).

No hazard, can resettable.

General input and output

24.

AC terminal (3
phase)

S-C

800Vdc
400Vac

10min

The fault applied during operation, after
applied the fault, the unit protected and
software alarm code: 0 & 1 (Phase A over
voltage, Phase B over voltage).

No hazard, can resettable.

25.

AC terminal —
Phase A & Phase
B

MIS

800Vdc
400Vac

10min

The fault applied during operation, after
applied the fault, the unit protected and
software alarm code: 8 (Grid phase
wrong).

No hazard, can resettable.

26.

AC terminal —
Phase C

LP

800Vdc
400Vac

10min

The fault applied during operation, after
applied the fault, the unit protected and
software alarm code: 1 & 2 (Phase B
over voltage, Phase C overvoltage).

No hazard, can resettable.

27.

DC terminal

800Vdc
400Vac

10min

The fault applied before operation, after
applied the fault, the software alarm
code: 0 (pre-charge over time for
Capacitor) and cannot connect to grid.
No hazard, can resettable.

28.

DC terminal

RE

800Vdc
400Vac

10min

The fault applied before operation, after
applied the fault, the software alarm
code: 7 & 15 (Battery under voltage,
Battery reverse) and cannot connect to
grid.

No hazard, can resettable.

29.

120% AC output

oL

800Vdc
400Vac

10min

The fault applied during operation, after
applied the fault, the unit keep operated
at 110%Pn.

No hazard, can resettable.

30.

PE conductor

MIS

800Vdc
400Vac

10min

Fault applied before operation, the unit
can start up normally.

No damage, no hazard.

Legend

Tel: 86-769-22212330

Web: www.titcgroup.com

E-mail: dg_gc@baluntek.com

Page No. 284 / 295

Template No.: TRP-DG-EN50549-2 (2022-01-01)
Add: Room 104, 204, 205, Building 1, No. 6, Industrial South Road, Songshan Lake District, Dongguan, Guangdong, China




Report No.: BL-DG2630055-202

TUVNORD  [f]Group

S-C short-circuited o-C open-circuited

oL Over-load. MIS Miss wiring

RE Reverse polarity LP Loss of phase

Note(s):

The electric strength test performed after fault condition test and see appended table 7.5.2 for detailed test
conditions.
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5.12 Requirements regarding single fault tolerance of interface protection =
system and interface switch
test
component test | fuse | fuse cur-
No. fault voltage ) result
No. time | No. | rent (A)
(V)
Error of an AD converter or DC:850V The unit disconnect within 10 s, no
a. |measuring card for voltage 10s -- --
AC:230V damage, no fire, no hazard
measurement
b malfunction or freezing of a DC:850V 10 The unit disconnect within 10 s, no
. S -- -
microprocessor or PLC AC:230V damage, no fire, no hazard
Merging or jamming ofthe | 1~ g50y The unit disconnect within 10 s, no
c. |contacts of the switching 10s -- --
AC:230V damage, no fire, no hazard
output
q overvoltage of the supply DC:850V 10 The unit disconnect within 10 s, no
. S -- -
voltage AC:230V damage, no fire, no hazard
Cable break in connecting
cables between the o o
o DC:850V The unit disconnect within 10 s, no
e. |measuring input and the 10s - -
: AC:230V damage, no fire, no hazard
control output to the coupling
switch
¢ Failure of the supply voltage | DC:850V 10 The unit disconnect within 10 s, no
. S -- -
(auxiliary voltage) AC:230V damage, no fire, no hazard
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Pictures of the unit

Figure 1. Front view
(for model TAA-105KW-01, TAA-125KW-01)
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Figure 2. Top view
(for model TAA-105KW-01, TAA-125KW-01)
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Pictures of the unit

Figure 3. Bottom view
(for model TAA-105KW-01, TAA-125KW-01)

_Figure 4 _nght viéw
(for model TAA-105KW-01, TAA-125KW-01)
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Pictures of the unit

Figure 5. Left view
(for model TAA-105KW-01, TAA-125KW-01)
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Figure 6. Back view
(for model TAA-105KW-01, TAA-125KW-01)
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Pictures of the unit

Figure 7. Front view
(for model TAA-105KW-11, TAA-125KW-11)
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Figure 8. Top view
(for model TAA-105KW-11, TAA-125KW-11)
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Pictures of the unit

Figure 9. Bottom view
(for model TAA-105KW-11, TAA-125KW-11)

Figure 10. Right view
(for model TAA-105KW-11, TAA-125KW-11)
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Pictures of the unit

Figure 11. Left view
(for model TAA-105KW-11, TAA-125KW-11)
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Figure 12. Back view
(for model TAA-105KW-11, TAA-125KW-11)
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Pictures of the unit

Figure 13. Opening view 1
(for model TAA-105KW-01, TAA-125KW-01)

Figure 14. Opening view 2

(for model TAA-105KW-11, TAA-125KW-11)
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Test Equipment list

No Test Equipment Equipment model Equipment No. Calibration due date
1 AC source WPLA-330200KVA BZ-DGD-L204 2026/09/01

2 DC source WPLA-150KW BZ-DGD-L013 2026/07/29

3 RLC load ACLT-38160H BZ-DGD-L003 2026/09/01

4 Power analyzer DEWE2-PA7 BZ-DGD-L119 2026/07/31

5 Current sensor CT6863-05 BZ-DGD-L026-1 2027/01/11

6 Current sensor CT6863-05 BZ-DGD-L026-2 2027/01/11

7 Current sensor CT6863-05 BZ-DGD-L026-3 2027/01/11

8 Current sensor CT6863-05 BZ-DGD-L026-4 2027/01/11

9 Oscilloscope MS04054B BZ-DGD-L064 2027/01/12
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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 "s" 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.

--- End of report---
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