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Ratings.....ccvvvemmemnssmnriniamnnennaes :

ASW75K-LT

ASWB8OK-LT

Max. input DC voltage [V]........... :

1100

Input DC voltage range [V]......... :

200-1100

Max. Input DC current [A]............ :

8*32

Output AC voltage [V].....cccovuneenn. :

3L/N/PE, 230V, 50Hz

Max. Output AC current [A] ........ :

114,0

127,0

Nominal Output power [KW]........ :

75

80

Max. Output power [KVA]............ :

75

88

Ratings.....ccveernieemniesnisnennssennnas :

ASW100K-LT

ASW110K-LT

Max. input DC voltage [V]........... :

1100

Input DC voltage range [V]......... :

200-1100

Max. Input DC current [A] ........... :

10*32

Output AC voltage [V]....ccoceeueene :

3L/N/PE, 230V, 50Hz

Max. Output AC current [A] ........ :

158,8

1747

Nominal Output power [KW]........ :

100

110

Max. Output power [KVA]............ :

110

121

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,
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Test items particulars

Equipment mobility .........ccoecveeeniii:
Operating condition .........cccceevieeeennt
Class of equipment.........cccceeevieenennnt
Protection against ingress of water ..:

Mass of equipment [Kg] .....ccoovcveeeennnt

Permanent connection

Continuous

IP66 according to EN 60529
Approx. 85kg for all model

Test case verdicts

Test case does not apply

Date(s) of performance of test..........:

to the test object .......cccceevvvieeeennee . N/A

Test item does meet

the requirement ............cccecveveeneeee. . P(as8)
Test item does not meet

the requirement ...........ccceceveeneeee s F(al)
Testing

Date of receipt of test item ...............: 2022-10-18

2022-10-18 to 2022-12-02
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General remarks:

The test results presented in this report relate only to the object(s) tested.

This document may be published or passed on in full only. Extraction of parts needs the written permission
of Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch.

Conformity statements are decided in accordance with IEC GUIDE 115:2021 Procedure 2 (accuracy method),
unless otherwise normatively specified or contractually agreed.

"(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.

e “Py” for the nominal active power:
Pn = Vi X |n X cos @n (single-Phase); Pn =V 3 Va X In X cos @n (three-Phase)
*  “Pm” for the momentary power
e “(c)” for over-excited
e “(i)” for under-excited

Active and reactive power:
The regarded system of the voltage and current vectors is the load view (Figure 2):

« if the inverter feeds to the grid the active power is measured with negative sign. For the sake of
reading the document the measured active infeed power has a positive sign.

!

P>0 _:Lo

U

Figure 1

For the representation in quadrants, a power circle is chosen whose representation is compatible with
mathematical representations of trigopnometry and complex numbers (see Figure 2). Angles are counted
positively counter-clockwise as in mathematics. The phase angle is defined as the angle from the current
pointer to the voltage pointer. The current pointer is always in the real axis; the position of the voltage
pointer corresponds to the apparent power and the phase angle.

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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PoOS. g

induktiv
inductive

neratorisch, in
generator, inductive

ktiv

motorisch, induktiv

motor, inductive

neg. P pos. P
neg. cos Phi pos. cos Phi
pos. Q pos. Q
Quadrant Il Quadrant |
S
Q
neg. P 180° Phi 0° pos. P
Einspeisung 3> » P Bezug
infeed P consumption
Quadrant |l Quadrant IV

generatorisch, kapazitiv

generator, capacitive
neg. P

neg. cos Phi

neg. Q

270°

neg. Q
kapazitiv
capacitive

Figure 2

Quadrant I: Ohmic inductive load (coil)

Quadrant II: One active power supplying generation plant with simultaneous reactive power

consumption
Quadrant Ill: A generation plant supplying active and reactive power
Quadrant IV: Ohmic-capacitive load (capacitor)

motor, capacitive
pos. P

pos. cos Phi

neg. Q

The different operating states can be represented in quadrants | to quadrant IV. The quadrants are named
in a counter-clockwise direction.

1.

Test Report

This Test Report consists of the following documents:

4.4 Normal operating range

4.5 Immunity to disturbances

4.6 Active response to frequency deviation

4.7 Power response to voltage variations and voltage changes

4.8 EMC and power quality

4.9 Interface protection

4.10 Connection and starting to generate electrical power

4.11 Ceasing and reduction of active power on set point

4.13 Requirements regarding single fault tolerance of interface protection system and interface

switch

2. Annex No. 1 — Datasheet of the relay
3. Annex No. 2 — Pictures of the unit

4. Annex No. 3 — Test equipment list

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
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Copy of marking plate

g N %
Model: ASWTSK-LT Model: ASWBOK-LT

Max. input voltage d.c. 10OV Max. input voltage d.c.1100Y

MFP voltage range d.c. 200-1000V MPP voltage range d.c.200-1000V
Max. input current d.c. Bx324 Max. input current d.c. Bx324

lsc PV {absolute maximum) d.c. Bx484 lsc PV{absolute maximum) d.c.Bxa8A

Rated grid voltage FN/PE ~ 380M00/M5V | | Rated grid voltage 3/N/PE ~ 380/400.415V
Ratedgrid frequency 50/60Hz Rated grid frequency 50/60Hz

Rated AC ocutput active power T5kW Rated AC cutputactive power BOkW
Rated AC output apparent power |TEKVA Rated AC cutput apparent power |BOkVA

Max. AC cutput apparent power |TSkVA Max. ACoutput apparent power | BBKVA

Max. continuousoutput current a.c.114.04 Max. continuous output current a.c. 127.04
Adjustablecos(p) 0.Bind...0.Bcap Adjustable coslp) 0.Bind...0.Beap
Operating temperature rangs -25..,+60°C Operating temperature range 25...+60°C
Topology Non-isolated Topology Mon-isclated
Ingress protaction IP &6 Ingress protection IP&E

Protactive class I Protective class I

Overvoltage category PV, M AINS) Overvoltage category NPV, M AINS)

*1For AS/NZSA777.2, Smax=RE0kVA.
&&& 2= & A A AT R
| ":— =
L1
r

AISWE Technology Co., Lbd. AISWE| Technology Co., Ltd.

Wieb: www solplanetnet ) Web: wwan. solplanet. net

Add.: Room 9058, 757 Mengsl Road, Huangpu District, Shangha, Add.: Room 9058, 757 Meng =i Road, Huangpu Distiet, Shanghai,
iﬁliiilll"l |I II|I|I|| i

HOOOOOOCOOOCOOCEON MOOCOOCOOOCCOO0C
it Mypcinihine.f \ S2a0eaniee MadainCtina |
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Donaguan Branch v Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Copy of marking plate

Model: ASWIDOK-LT

N

% Solplanet

% Solplanet

Model: ASWIIDK-LT

Max. input voltage

d.c. 1100V

Max. inputvoltage

d.e. 1100V

MPP voltage range

d.c. 200-1000V

MPP voltage range

d.c. 200-1000V

Max. input currant

d.c. 10x324

Max. inputcurrant

d.c. 10x32A

lsc PV{absolute maximum)

d.c. 10x48A

lse PV{absolute maximum)

d.c.10x484

Ratedgrid voltage

EM/PE ~ FB0M00.45

Rated grid voltage

FMNPE ~ 380400415V

Rated grid frequency S0/E0Hz Rated grid frequency S0/60Hz
Rated AC outputactive powaer 100kW Rated AC outputactive power 110kW
Rated AC cutputapparant power |100kVA Rated AC cutput apparent power [110kVA
Max. AC output apparent powar 110k VA ** Max. AC cutput apparent power  [121kVA*
Max. continuousoutput currant g.c. 158.8A Max. continueus output current a.c. 1T74TA

Adjustable cos{p)

D.Bind. . 0. Beap

Adjustable cos(p)

0.Bind...0.Becap

Operating temperature range

- 28...+60°C

Operating temperature range

-25...#60°C

Topology Mon-isclated Topology Mon-isclated
Ingress protection IP&SE Ingress protection IPEE
Protectiveclass | Protective class I

Overvoltage category H{PVY, M ATNS) Overvoltage category PV, LM AINS)

"1 Far AS/NZS4777.2, Smax=100kVA,

A A A\

AISWEI Teehnoloagy Co., Ltd.
Web: www.sal planet et

2000232 Chins

KOOUCOOCOOOOOOIK

(A ]

el b
-

CE AC:.

Add.: Reom 9058, 757 Mengsl Road, Huangpu District, Shanghad,

*1Far AS/ NZ54777.2, Sman= Smax=110kVA.

A A A\

A5 X

] C€E A

AISWEl Technology Co., Ltd.
‘Wieb: www. sol planet pet

Add.: Room 2058, 757 Mengs Road, Huangpu District, Shanghai,

200023 China

HOOOCOOCCOONCOCEOCK

Bl on Cnona

A

.\h_ua 10001300 MadainC r.-r.:/,- '\_352 10001300

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2

General product information:

The Solar Inverter converts DC voltage into AC voltage.
The Solar Inverter is three phase type and DC input supply by PV array.

The input and output are protected by varistors to Earth. The unit is providing EMC filtering at the PV input
and output toward mains. The unit does not provide galvanic separation from input to output
(transformerless). The output is switched off redundantly by the high power switching bridge and two
relays. This assures that the opening of the output circuit will also operate in case of a single error.

Description of the electrical circuit:

The internal control is redundant built. It consists of Microcontroller Main DSP (U112) and slave DSP
(U109).

The Main DSP (U112) control the relays by switching signals; measures the PV voltage, PV current, Bus
voltage, grid voltage, frequency, AC current with injected DC and the array insulation resistance to ground.
In addition it tests the current sensors and the RCMU circuit before each start up.

The slave DSP (U109) is measures the grid voltage, grid frequency and residual current, also can switch
off the relays independently, and communicate with Main DSP (U112) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the Main DSP (U112). The Main DSP (U112) tests and calibrates before each start up all current
sensors.

The unit provides two relays in series in all output conductors. When single fault applied to one relay, alarm
an error code in display panel, another redundant relay provides basic insulation maintained between the
PV array and the mains. All the relays are tested before each start up.

Figure 3 — Block diagram

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Differences of the models:

The models ASW75K-LT, ASW80K-LT, ASW100K-LT and ASW110K-LT are almost identical in hardware
and software, expected the components are desctription as below table and the output power derated by

software.
ASW75K-LT, ASW100K-LT,
ltem Type ASWBS8O0K-LT ASW110K-LT
Quantity Quantity
PV-FT-C2M-HSG 8*2 10*2
PV connector
PV-FT-C2F-HSG 8*2 10*2
DC switch GHX5-32P/4P1100-32 1 2
BOOST-IGBT MPBQ75N120BF 8 10
BOOST-DIODE SDS120J040H2 8 10
TRDK3J3383-2-30-85-L9 0 1
BOOST-Inductor
TRDK3J3383-2-30-85-L10 0 1

The product was tested on:

Hardware:
PSDR: 270-102001-00
ACOUT: 270-702001-00

given at the relevant test.

Main DSP Software version: V610-04001-00
Slave DSP Software version: V610-04002-00
Safety package (Flash) version: V610-12001-00

All tests were performed on ASW110K-LT. Tests of the EUT of ASW110K-LT not applicable for the models
ASW75K-LT, ASWBO0K-LT and ASW100K-LT were performed on the concerned models and a statement is

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
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Test Results

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Default interface protection settings according EN 50549-2:2019:

Parameter Max. disconnection Min. operate time Trip value
time

Over voltage — stage 1 30s 0,1s 230V +15% (264,5 V)
Over voltage — stage 2 0,2s 0,1s 230V +25% (287,5 V)
Under voltage — stage 1 50s 0,1s 230V -20% (184V)
Under voltage — stage 2 20s 0,1s 230V -50% (115V)
Over frequency — stage 1 0,5s 0,3s 51,5Hz
Over frequency — stage 2 0,2s 0,1s 52,0 Hz
Under frequency— stage 1 0,5s 0,3s 47,5 Hz
Under frequency— stage 2 0,2s 0,1s 47,0 Hz
Reconnection settings for voltage 0,85Un=sU=<1,10 Un
Connection settings for frequency 49,5 Hz<f<50,1 Hz
(Normal operational start-up)
Reconnection settings for frequency 49,5Hz<f<50,2 Hz
(Automatic reconnection after tripping)
Reconnection time >260s
Active power gradient after reconnection 10%Pn/min
Permanent DC-injection 0,5% of rated inverter output current or 20mA
Loss of mains according EN 62116 Inverter shall disconnect within 2 s.

The stated currents and voltages are ‘true r.m.s.’-values.

The voltages in this table are

- phase-to-neutral in 230 V single phase systems and 230/400 V systems,
- phase-to-phase in a multiphase 230 V system.

Tolerances on trip values:
- Voltage: + 1% of Un
- Frequency: £ 0,05 Hz
- Disconnection time : + 10%

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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EN 50549-2:2019, clause 4: Tests

Clause Test requirement (According to table C.1) Result

4.4 Normal operating range P

4.5 Immunity to disturbances P

4.6 Active response to frequency deviation P

4.7 Power response to voltage variations and voltage changes P

4.8 EMC and power quality P

49 Interface protection P

4.10 Connection and starting to generate electrical power P

4.11 Ceasing and reduction of active power on set point P

412 Remote information exchange N/A

413 lRequiremenlts regarding single fault tolerance of interface protection system and P

interface switch

e L [t oot o I o

523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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EN 50549-2:2019: Normal operating range

Clause Test requirement Test procedure according standard Result
442 Operating frequency range EN 50438, Annex D.3.1 P
Minimal requirement for active power
443 . d P G99/1-9:2022, clause A.7.2.3 P
delivery at underfrequency
444 Continuous operating voltage range EN 50438, Annex D.3.1 P
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Bg;}ea“u;’ﬁrgfjniﬁenzr‘e” Co., Ltd. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2
4.4.2 Operating frequency range P
44.4 Continuous operating voltage range

Over-voltage [V]: 253,0

i Under-voltage [V]: 195,5
Setting values

Over-frequency [Hz]: 51,5

Under-frequency [Hz]: 47.5

- Test1:U=1955V;f=47,5Hz; P = 1,00 Sp; cose = 1; Period of test 30 minutes

- Test2:U=1955V;f=48,5Hz; P =1,00 Sp; cosp = 1; Period of test 30 minutes

- Test3:U=253,0V;f=51,5Hz; P =1,00 Sp; cosp = 1; Period of test 30 minutes

- Test4:U=230,0V;f=50,0Hz; Voltage Phase jumps Change +20 degrees P = 1,00 Sn; cos® = 1
- Test5:U=230,0V;f=50,0to 50,5 Hz;RoCoF=1Hz/s; P = 1,00 Sy; cos¢ = 1; Period of test 0,5

seconds
Test result:
Test sequence Voltage [V] Frequency [HZz] Output power [kW] Cos ¢
Test1 195,84 47,50 103,038 0,998
Test2 195,65 48,50 102,972 0,998
Test3 253,13 51,50 120,381 0,998
Test4 230,47 50,00 120,551 0,997
Test5 230,48 50,00 to 50,50 120,830 0,999

Note:
Test method refer clause D.3.1 of EN 50438:2013.
During the tests the interface protection was disabled.

Operation at reduced power is allowed during test 1 and test 2, equal to the maximum power that can be
supplied on reaching the maximum output current limit (P = 0,85 Sy).

During the sequence of test 3, automatic adjustment to reduce power in the case of over-frequency was
disabled.

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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443 Minimal requirement for active power delivery at under-frequency P
Test result:

Switch to:
5-min mean value (each) |a) 50,00 Hz | a) 49,50 Hz | b) 49,00 Hz | ¢) 48,00 Hz | d) 47,60 Hz | ) 47,10 Hz
Frequency [Hz]: 50,00 49,50 49,00 48,00 47,60 47,10
Active power [KW]: 120,45 120,47 120,49 120,52 120,51 120,52
AP/Pemax[%)] : -0,438 -0,421 -0,397 -0,405 -0,397
Graph of frequency a) to b) to c) to d) to e):
50.50 160
S0.00 140
49 50 —l 120
I 49.00 100 3
G =
- AR G =) —
T T
z =
o 48.00 60 2
4750 40
4700 —1 20
46.50 0
0 200 400 00 g0 1000 1200 1400 1600 1800
Time[s]
Freq F
Assessment criterion:
Test method refer clause A.7.2.3 of G99/1-9:2022.
In both cases a suitable test could be to start the test at nominal frequency with the Synchronous Power
Generating Module operating at 100% of its Registered Capacity.
The frequency should then be set to 49,5 Hz for 5 minutes. The output should remain at 100% of registered
Capacity.
The frequency should then be set to 49,0 Hz and once the output has stabilised, held at this frequency for
5 minutes. The Active Power output must not be below 99% of registered Capacity.
The frequency should then be set to 48,0 Hz and once the output has stabilised, held at this frequency for
5 minutes. The Active Power output must not be below 97% of registered Capacity.
The frequency should then be set to 47,6 Hz and once the output has stabilised, held at this frequency for
5 minutes. The Active Power output must not be below 96.2% of registered Capacity.
The frequency should then be set to 47,1 Hz and held at this frequency for 20s. The Active Power output
must not be below 95,0% of registered Capacity and the Synchronous Power Generating Module must not
trip in less than the 20s of the test.
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Report No.: PV2210WDG0045-2
A
Frequency [Hz]
47,5 48 48,5 49 49,5 50
5% o
o
<
=
@
10% g
©
E
15% g2
=
[1+]
=
20%
—— Requirement
— — Most stringent
Maximum allowable power reduction in case of under-frequency
Note:
The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.
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A Report No.: PV2210WDG0045-2

EN 50549-2:2019: Immunity to disturbances

Clause Test requirement Test procedure according standard Result
452 | Rateof change of frequency (ROCOF) | 399/ 9:0022 clause A.7.1.2.6 P
immunity
453 Under-voltage ride through (UVRT) VDE V 0124-100:2020, clause 5.8.3. P
454 Over-voltage ride through (OVRT) VDE V 0124-100:2020, clause 5.8.3. P
4742 | Generating plant with non-synchronous | \qe y/ 0124-100:2020, clause 5.8.3. p
generating technology
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dureau Vertas SL‘e”Zhe” Co., Ltd. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
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Report No.: PV2210WDG0045-2
4.5.2 Rate of change of frequency (ROCOF) immunity(default setting) P

Start Frequency Change End Frequency | Confirm no trip
Positive Frequency drift 49Hz +2Hz/sec 51Hz No trip
Negative Frequency drift 51Hz -2Hz/sec 49Hz No trip

Note:

Hold for 10 s

not trip during this test.

Test method refer clause A.7.1.2.6 of G99/1-9:2022.

Manufacturers considering new designs should allow for the RoCoF where stability is required to be
increased to, up to 2Hz per second, as proposed in the new European network codes, which are expected
to come into force over the period 2014/2015. Under these conditions RoCoF will cease to be an effective
loss of mains protection and is unlikely to be permitted in future revisions of this document.

For the step change test the SSEG should be operated with a measureable output at the start frequency
and then a vector shift should be applied by extending or reducing the time of a single cycle with
subsequent cycles returning to the start frequency. The start frequency should then be maintained for a
period of at least 10 seconds to complete the test. The SSEG should not trip during this test.

For frequency drift tests the SSEG should be operated with a measureable output at the start frequency
and then the frequency changed in a ramp function at 0,95Hz per second to the end frequency. On
reaching the end frequency it should be maintained for a period of at least10 seconds. The SSEG should

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.
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Report No.: PV2210WDG0045-2

4.5.3 Under-voltage ride through (UVRT)
4.5.4 Over-voltage ride through (OVRT) P
4.7.4.2 Generating plant with non-synchronous generating technology

General:

If the voltage on the generator terminals falls below <0,8 Un and if the generator terminals exceed the
voltage of> 1,15 Un (start of fault), generator must pass through voltage dips without any current being
drawn into the grid Network operator (limited dynamic network support).

After the onset of a fault, the step response of reactive current Ais1,2 at the power generating unit shall be
between the following value for step response time: < 30ms and settling time: < 60ms

(Refer BDEW TG3, Rev. 25, VDE-AR-N 4110:2018-11, and VDE V 0124-100:2020

After the voltage returned to continuous operating voltage range of -0,1 Un to +0,1 Un, 0,9 of pre fault
power shall be resumed as fast as possible, but at the latest within 1 s.

4Ylpul]
T,
1 (0;1)
0.2 [ (0:0.15)
oL (%005 — T0.25.0.05)

0 05 1 15 2 25 3 3.5 Time [s]

e default requirement
— — most stringent

Figure 6 — Low voltage ride through capability for non-synchronous generating technology

Ulpul]
'Y
(00125 (01125
] e Fl———/
1
(0010
L B A B AR i
0,2}
U T T lllll T T T I-Ilfl T T T ;
0 0,5 4.5 50 55 ' 595 60,0 60,5 Time
—— default requirement
Figure 8 — Over-voltage ride through capability
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Report No.: PV2210WDG0045-2
Test Drop depth Symmetry Fault Output power level k-factor | Test no.
requirement duration [ poqt point | Q set point
[p-u. Un] [ms] (Pe/p.u) | (Q/p.u.)
1.A.1 1,0 1.A.1
Symmetrical
1.A.2 0,2 1.A.2
1.D.1 1,0 1.D.1
0,03 Asymmetrical 250 0,00 2
1.D.2 0,2 1.D.2
1.B.1 Single 1,0 1.B.1
1.B.2 phase” 0,2 1.B.2
2.A1 1,0 2 2.A1
2A1 Symmetrical 1,0 28limited |, 5
mode"
2.A.2 0,2 5 2.A2
2.D.1 1,0 2.D.1
0,31 1300 0,00 salmited
2.D.1 Asymmetrical 1,0 &limited | 5 p 4
mode"
2.D.2 0,2 2D.2
2B.2 phase* 0,2 2B.2
3.A1 1,0 3.A.1
Symmetrical
3.A2 0,2 3.A2
3.D.1 1,0 3.D.1
0,82 Asymmetrical 3000 0,00 2
3.D.2 0,2 3.D.2
3.B.1 Single 1,0 3.B.1
3B.2 phase” 0,2 3B.2
4.A1 1,0 4.A1
Symmetrical
4.A2 0,2 4A2
4.D.1 1,0 4.D.1
0,85 Asymmetrical 180000 0,00 2
4.D.2 0,2 4D.2
4B.2 phase* 0,2 4.B.2
Oov1 1,25 100 1,0 OV1
ov2 1,20 Symmetrical 5000 1,0 0,00 2 ov2
ov3 1,15 60000 1,0 ovs3
Assessment criterion:
If the voltage on the generator terminals falls below <0,8 Un and if the generator terminals exceed the
voltage of> 1,15 Un (start of fault), PV generators must pass through voltage dips without any current being
drawn into the grid Network operator (limited dynamic network support).

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
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Report No.: PV2210WDG0045-2

Unless the relevant OS in consultation with the TSO decides otherwise, the PPM shall be capable of
generating an additional, fast short-circuit current, in accordance with the following static characteristics
with an adjustable K-factor value in the range of 2 - 6 with a minimum step size of 0,5 over time:

(i) 90 % of the additional reactive current at the terminals of the primary generating installations in no more
than 60 ms.

(il) The target value of this current shall be reached with an accuracy of -10%/+20% within 100 ms of the
voltage deviation.

For voltages below 15 % Uc, no current supply is required.

(Refer Requirements of general application resulting from Commission Regulation (EU) 2016/631 of 14
April 2016 establishing a network code on requirements for the connection of generating units to the
network (NC RfG))

After the voltage returned to continuous operating voltage range of -15% Un to +10% Un, 90 % of pre fault
power shall be resumed as fast as possible, but at the latest within 1 s.

Note: k-Factor=2

Note:

* Limited dynamic grid support mode:

PGU shall be able to ride through voltage dips to values of < 0,5Uc so that the current fed into the network
during the network fault does not exceed 20% of the rated current Ir within a maximum time period of 60 ms
after the value of 0,5Uc is fallen short of and so that it does not exceed 10%I: after100 ms.

No Load
Test result:
List of tests Residual amplitude of | Duration limit | Duration [ms] Result
phase-to-phase [ms]
voltage [p.u. Un]
Pemaxin % No Load
1.A.1- Symmetrical 0,03 =250 278 Pass
1.D.1- Asymmetrical 0,03 2250 281 Pass
1.B.1- Single phase 0,03 > 250 280 Pass
2.A.1- Symmetrical 0,31 > 1300 1323 Pass
2.D.1- Asymmetrical 0,31 > 1300 1328 Pass
2.B.1- Single phase 0,31 > 1300 1328 Pass
3.A.1- Symmetrical 0,82 = 3000 3021 Pass
3.D.1- Asymmetrical 0,82 = 3000 3022 Pass
3.B.1- Single phase 0,82 > 3000 3025 Pass
4.A.1- Symmetrical 0,85 = 180000 180169 Pass
4.D.1- Asymmetrical 0,85 = 180000 180059 Pass
4.B.1- Single phase 0,85 > 180000 180306 Pass
OV1- Symmetrical 1,25 2100 100 Pass
OV2-Symmetrical 1,20 = 5000 5001 Pass
OV3-Symmetrical 1,15 = 60000 60003 Pass
oo, o | 0 SR e | L
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2
Graph of FRT test one
Test Result:
Duration fault [ms]
Test Drop_ depth : = Recovery
o requirement | | imit for fault ) Postive Negitive | after fault | Result
[p.u. Un] duration [ms] duration [ms] reaictive reactive [ms]
current(A) current(A)
1 1.A.1 0,00 =250 282 0,09 0,00 168 Pass
2 | 1.A2 0,00 =250 281 0,09 0,00 71 Pass
3 | 1.D.1 0,00 2250 290 91,55 -85,17 181 Pass
4 | 1.D.2 0,00 =250 278 91,12 -84,83 90 Pass
5 | 1.B.1 0,00 2250 282 92,28 -84,17 175 Pass
6 | 1.B.2 0,00 =250 279 91,81 -85,10 83 Pass
7 | 2.A1 0,31 =1300 1323 174,70 -1,11 160 Pass
8 | 2A.1 0,31 =1300 1323 1,02 0,03 159 Pass
9 | 2A2 0,31 =1300 1318 175,19 -1,22 62 Pass
10 | 2.D.1 0,31 =1300 1332 92,67 -83,96 166 Pass
11 | 2.D.1 0,31 =1300 1331 2,28 1,21 159 Pass
12 | 2.D.2 0,31 =1300 1330 92,21 -85,24 82 Pass
13 | 2.B.1 0,31 =1300 1323 79,19 -76,11 139 Pass
14 | 2.B.2 0,31 =1300 1322 80,45 -75,99 44 Pass
15 | 3.A.1 0,82 23000 3032 62,81 -1,63 67 Pass
16 | 3.A.2 0,82 23000 3025 67,67 0,22 41 Pass
17 | 3.D.1 0,82 23000 3016 32,87 -32,02 82 Pass
18 | 3.D.2 0,82 23000 3021 34,08 -31,54 42 Pass
19 | 3.B.1 0,82 23000 3030 22,57 -21,03 61 Pass
20 | 3.B.2 0,82 23000 3030 23,62 -20,84 21 Pass
21 | 4.AA 0,82 >180000 180016 53,44 -0,16 51 Pass
22 | 4A2 0,82 >180000 180027 56,47 0,24 39 Pass
23 | 4.D.1 0,82 2180000 180022 29,09 -25,89 73 Pass
24 | 4D.2 0,82 >180000 180024 30,34 -25,28 39 Pass
25 | 4B.1 0,82 2180000 180021 18,56 -17,48 48 Pass
26 | 4B.2 0,82 2180000 180019 19,81 -17,36 69 Pass
27 | OV1 1,25 =100 119 -86,11 -2,32 55 Pass
28 | OV2 1,20 25000 5020 -69,39 -2,32 200 Pass
29 | OV3 1,15 260000 60019 -53,06 -1,26 44 Pass

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
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Test 1.A.1-Symmetrical fault (U/Unom = 0,03); No load
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@ U2_tRMS_rc@AC Group [V] 228.3765 6.014686 -222.8618
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Test 1.D.1- Asymmetrical fault (U/Unom = 0,03); No load
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Report No.: PV2210WDG0045-2
Test 1.B.1- Single phase fault (U/Unom = 0,03); No load
I e e e o B L
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@ U1_tRMS_rc@AC Group [V] 229.3078 2293747 0.066910
@ U2_tRMS_rc@AC Croup [V] 220.7116 6.478228 -223.2334
1 U2_tRMS_rc@AC Group [V] 2205138 2202034 0220444
Test 2.A.1-Symmetrical fault (U/Unom = 0,31); No load
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Report No.: PV2210WDG0045-2

Test 2.D.1- Asymmetrical fault (U/Unom = 0,31); No load
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Test 2.B.1- Single phase fault (U/Unom = 0,31); No load
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Test 3.A.1-Symmetrical fault (U/Unom = 0,82); No load
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Test 3.D.1- Asymmetrical fault (U/Unom = 0,82); No load
§ frreereeroree
2
L]
R R e B Y L e P R P PP P PPTTTTo Py Ve o Joe PP PP PP
g
E. : hssasssssssnssascsssaassscsshasssassssassssssstbsassssdassascisssisdssatisssassssjessnsansnssnssassasapsassshicssssscascnasnas
2
e
3
g
E .................
g ¢
2
é ................... - -+
S
(‘]" ...................................................................
g
B M ociisiasisssssinaafrasaihasesisnissaseasata st sndeass st aiassessRetinanaEedEsesdasaFes S maad
01100 01200 0:13.00 0:14.00 D csw [ |
A B Delta
Time [s] 01177372 0:14.79596 3.02224
@ U1_tRMS_rc@AC Group [V] 229.1278 220.0166 -9.111151
@ U2_tRMS_rc@AC Group [V] 229.5298 1882332 -41.29652
0 U2_tRMS_rc@AC Group [V] 2206822 2205210 -9.161209

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Page 27 of 220

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China

Email: cu

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

stomerservice.dg@bureauveritas.com
TRF No. EN 50549-2 VER.O



BUREAU

Report No.: PV2210WDG0045-2
Test 3.B.1- Single phase fault (U/Unom = 0,82); No load
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Test 4.A.1-Symmetrical fault (U/Unom = 0,85); No load
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Test 4.D.1- Asymmetrical fault (U/Unom = 0,85); No load

J1_tRMS_rc@AL Group [V]

[
@
]

U2 _tRMS_ro@ALC

2
]
il TP ST PR TR Sy S RPN e e R e P e
4
(T} - —e =ves ==
g
B Fssicadbsssimmashinisaiassanssisdiassacasasnssssafassssasiassessns fasasintnisessns i satsisssimistlicsasadiasana iy
s O 030 100 130 200 230 300 [ 5 [328.192 |
A B Delta
Time [s] 0:13.811 3:13.871 3:00.059
@ U1_tRMS_rc@AC Group [V] 2293402 220.1082 -9.232025
® U2_tRMS_rc@AC Group [V] 2294373 195.2345 -34.20271
0 U3_tRMS_rc@AC Group [V] 229.7007 2203588 9341904

Test 4.B.1- Single phase fault (U/Unom = 0,85); No load

S

B ¢
-
8
|4
3
v
o
il
4
i
w
3
®

...................................................................................

..................................................................................

@AL Group [V]

U2 _tRMS_mo

8
ol
vl
<
@

-4
o
=
5
=
=
L]

O 030 00 130 200 z30 300 [
A ] Delta

Time [s] 0:13.300 3:13.606 3:00.306

@ U1_tRMS_rc@AC Group [V] 2293353 2293322 -0.063110

@ U2_tRMS_rc@AC Group [V] 2297153 1953027 -34.41260

 U3_tRMS_rc@AC Group [V] 220.7260 2205857 0170303
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
gg;ea“ugﬁ”gf:ni’ﬂe“he” Co., Ltd. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2

Test OV1-Symmetrical fault (U/Unom = 1,25); No load

c@ALC Group [V]

1_tRMS_r

[FELE & | 0:12.200 e2250) 0:12300 [ D> |
A B Delta

Time [s] 0:13.157185 0:13.257198 0.100013

@ U1_tRMS_rc@AC Group [V] 2293288 2875114 58.18262

@ U2_tRMS_rc@AC Croup [V] 229.7167 288.8061 59,08937

1 U2_tRMS_rc@AC Group [V] 2204911 280.7004 60.21826

Test OV2-Symmetrical fault (U/Unom = 1,20); No load
2
L] | |
JE ETreY e e D e L e AP Lesieasresnndassssdpaaies
P T e ASUUROROUOON OSSO NSO SUROSSOOOIY OO S—
'5 ﬁ
¥
T | T T o e
§ i TR | . | W | SNt IeoNmeve——— | | — L’— e
U“’ T T e N T e T R e B A T T T e e T M TR AT S R TR A AT -_—é.—.-s-—.: T3 T G AT B P s,
S
() PR | Y] AT T DY) [ R O I SR
g
B foec:d oo icdisssssnssashasasssssnssiaasaidisnssdisaisasisisdsessnsaisasitenissfonsvanassstassssedesancs JMrocacemas
83
L B I - 1 | 1 1 :
S - ] 0:14.00 1500 0:16.00 017.00 01200 D X > |
A B Delta

Time [s] 0:13.38298 0:18.38402 5.00104

@ U1_tRMS_rc@AC Group [V] 229.1301 275.0826 45.95250

@ U2_tRMS_rc@AC Group [V] 229.6536 2755694 45.91579

1 U2_tRMS_rc@AC Group [V] 220.8251 2755255 45.70041
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Report No.: PV2210WDG0045-2

Test OV3-Symmetrical fault (U/Unom = 1,15); No load

=
[-%
-
-l
£
[
i
<
@
E
|
W
- 1
&

Group [V]

2_tRMS_re@AC

8
3
w
<
@

g
o
=
=
o
=
L]

[ 4 [35 ) (23]
A ]
Time [s] 0:13.2804 1:13.2835
@ U1_tRMS_rc@AC Group [V] 229.1954 263.6967
@ U2_tRMS_rc@AC Group [V] 229.4899 264.1842
# U3_tRMS_rc@AC Group [V] 229.8064 263.9324

| - T
Delta
1:00.0032

34.69423

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PV2210WDG0045-2

Test 1.A.1-Symmetrical fault (U/Unom = 0,03); P = 100% +5% P,

0~60ms
§ It e e R e A S e
a H S
@
@ gEIoCIIISIIoSiI
L] cssssvesssmacnelecianmale s o o o o e e R AR EES e el e e e s et e e R se e R s s e e anedeene o
L e e T e T L e M o R O i I R I B AL o . i’ e o il e s ]
® e R e Moy e e e e e B
. e A e e Sy nse apmel e e e s S
s e TR TR TR
o
B e B TRt iy e e e e e ——
x16.750 [ 5] 0:27.000 0:17.25% 1750000
A B Delta I
Time [s] 0:16.876956 0:16.937193 0.060237
@ U1_tRMS_rc@AC Group [V] 2292641 6.072367 2231917 |
@ U2_tRMS_rc@AC Group [V] 230.5468 6.002198 2044546
0 U2_tRMS_rc@AC Group [V] 231.0207 5.965218 -225.0555 |
@ 11_tRMS_rc@AC Group [A] 176.3407 0.130710 -176.2100
#12_tRMS_rc@AC Group [A] 1756332 0133975 1754902 |
@ 12_tRMS_rc@AC Group [A] 1753728 0.178636 -175.1942
®P_t_rc@AC Group W] 1214174 457163 1214174 |
8 Q_t_rc@AC Group [var] 2067.464 2.675518 -2064.789
®U_fund_SYM+_rc@AC Group V] 3988333 1035704 3884753 |
@ U_fund_SYM-_rc@AC Group [V] 0.440502 0.119615 -0.320888 |
1_fund_Q_SYM+_rc@AC Group -0589352 0091461 0680813 |
@1 fund O SYM- rc@AC Groun [A] 10850 171803 -0,106791
0~100ms
o
P
®
o d:
[ ] .Cf
°
a

e
ey S Pt Fian cpoe

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

®1 find O SYM- rc@AC Groun [A]

0:16.876956 0:16.976972
229.2641 6.119106
230.5468 6.126631
231.0207 6.007740
176.3407 0.150416
175.6332 0.134020
1753728 0.180291
1214174 -9.383e-3
2067.464 2.824620
398.8333 10.33583
0.440502 0.095336
-0.589352 0.091868
N.1NRSMS 1.3R0e-3
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Report No.: PV2210WDG0045-2

e ® & & 8 5 8 080 0

Duration time

Pig P, Pl B

Bagy

ey i Shie B g

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]

®P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

0:16.876956 0:17.158820
229.2641 6594413
2305468 B6.030441
231.0207 6.248352
176.3407 0.137672
1756332 0.137237
175.3728 0.169465
1214174 -0.053997
2067.464 2.793819
398.8333 10.26076
0.440502 0.114898
-0.589352 0.092057
NINRS0S 1.906e-3

1214175 |
-2064.670

Recovery time

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

®P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

0:17.158820 0:17.327029
6.594413 2317642
6.030441 232.6754
6.248352 232.57149
0.137672 160.2028
0.137237 155.7912
0.169485 157.5709
-0.053897 109930.6
2.793319 4559.061
10.26076 402.3933
0.114898 0278298
0.092057 0.459010
1.906e-3 2.04TRON

0.168209

157.4014

0.163400

7.N45A%4
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Report No.: PV2210WDG0045-2
Test 1.A.2-Symmetrical fault (U/Unom = 0,03); P = 20% 5% Pn
0~60ms
$ s srioatiiad :"_-i\\ """'.'.""'::::: ,,,,,,, },._—/:
L ]
° - e e e e e e e e el e Pl e e e
™ e e o ey e e e L L LB ok i)
e i ol 2 A el i e e
L ]
] 0B B S B
& FEm o
L ]
e e e e —
FETET I - ] 0:15.900 0:16.000 016200 [ B> ]
A B Delta '
Time [s] :15.7740019 :15.8340034 0.0600015
@ U1_tRMS_rc@AC Group [V] 2293711 6145784 2232254 |
@ U2_tRMS_rc@AC Group [V] 229.9573 6.033699 2239236
# U3_tRMS_rc@AC Group [V] 229.9369 6.035419 2239015 |
@ 11_tRMS_rc@AC Group [A] 35.97564 0133275 -35.84257
#12_tRMS_rc@AC Group [A] 36.00850 0.137602 -35.67089 |
@ 12_tRMS_rc@AC Group [A] 35.49951 0167555 -35.33195
®P_t_rc@AC Group (W] 24667.16 0026122 2466718 |
@ Q_t_rc@AC Group [var] 1168,901 2.660470 -1166.240
®U_fund_SYM+_rc@AC Group V] 3979414 10.33995 3876015 |
® U_fund_SYM-_rc@AC Group [V] 0.291913 0.136751 -0.155162 |
I_fund_Q_SYM+_rc@AC Group 1104383 0.091281 -1013102 |
@1 fund O SYM- rr@AC Groun [A] N2RTTS? A.Ae-4 N 28TNRS
0~100ms
L ]
L]
L ]
L ]
L ]
L ]
L]
-
® -
L ]
-
Time [s] :15.7740019 x15.8746105 0.1006087
® U1_tRMS_rc@AC Group [V] 2293711 6.225848 -223.,1453 |
@ U2_tRMS_re@AC Group [V] 22548573 6.042203 -2239151
©U3_tRMS_rc@AC Group [V] 229.9369 6.132253 -223.8047 |
@ 11_tRMS_rc@AC Group [A] 35.97564 01365046 -35.83960
#12_tRMS_rc@AC Group [A] 36.00850 0130075 -35.57842 |
@ 12_tRMS_rc@AC Group [A] 35.49951 0189289 -35.31022
@ P_t_rc@AC Group [W] 2466716 -0.015382 -24667.17 |
®Q_t_rc@AC Group [var] 1168.901 2.T93666 -1166.107
®U_fund_SYM+_rc@AC Croup V] 3979414 1036014 2975813 |
@ U_fund_SYM-_rc@AC Group [V] 0201013 0159522 0132391
I_fund_Q_SYM+_rc@AC Group 1.104383 0.091179 -1.013203 |
_.I fund O SYM- re/@AC Groun [A] NIRTIS? A4RSe-4 ~N.2RA9N5
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Report No.: PV2210WDG0045-2
Duration time
L ]
L]
L ]
L ]
-
L]
L]
-
e |
L ]
L ]
Time [s] 0:15.7740019 0:16.0552213 02812104
@ U1_tRMS_rc@AC Group [V] 2293711 6.571301 2227998 |
@ U2_tRMS_rc@AC Group [V] 2299573 6.106597 -223.8507 |
# U3_tRMS_rc@AC Group [V] 6.454063 -223.4828 |
@ 11_tRMS_rc@AC Group [A] 3597564 0.120486 -35.84616
#12_tRMS_re@AC Group [A] 35.00850 0131838 -35.87666 |
@ 13_tRMS_rc@AC Group [A] 35.49951 0142030 -35.35748
®P_t_rc@AC Croup W) 24667.16 0049039 2466721 |
@ Q_t_rc@AC Group [var] 1168.901 2572173 -1166.329
®U_fund_SYM+_rc@AC Group [V] 397.9414 1028329 -387.6581 |
©® U_fund_SYM-_rc@AC Group [V] 0291913 0.047084 0244870
I_fund_Q_SYM+_rc@AC Group 1.104383 0.091740 -1.012642 |
'@l fund O SYM- rc@AC Groun [A] NIZRTISZ 2. T1Re-4 NL7RRN73 |
Recovery time
L]
L]
L ]
L ]
L ]
L ]
L]
-
L ]
L ]
L ]

Time [s]

@ U1_tRMS_rc@AC Group [V]
B U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@ 12_tAMS_rc@AC Group [A]
@P_t_rc@AC Group [W]
©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]
@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group
@1 fund O SYM- rc@AC Groun [A]

6.106597
6.454063
0.129436

0.091740
2. T1Re-4

0:16.1267141

2345117
2319021
231.5744
3162463
3470821
3247131
2267279
3872.891
402.9589
1809798

2.150323
-1.544110

-1.543838
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Test 1.D.1- Asymmetrical fault (U/Unom = 0,03); P = 100% +5% P,

0~60ms

Time [s] 0:17.700455 0:17. 770212 0.060757
@ U1_tRMS_rc@AC Group [V] 2296690 202.1956 -27.47345 |
® U2_tRMS_rc@AC Group [V] 2305319 14.07130 -216.4606
# U3_tRMS_rc@AC Group [V] 2312208 188.6638 4255704 |
@ 11_tRMS_rc@AC Group [A] 1762811 82.59665 93,6840
©12_tRMS_rc@AC Group [A] 1749391 175.5058 0.566727 |
#12_tRMS_rc@AC Group [A) 175.4658 9414617 -81.31962
P_t_rc@AC Group W] 121369.5 663.3550 -120706.2 |
@ Q_t_rc@AC Group [var] 2039.975 36926.29 34886,31
®U_fund_SYM+_rc@AC Group V] 39,1750 2052229 -1939521 |
® U_fund_SYM-_rc@AC Group [V] 0.368407 185.9230 185.5546 |
1_fund_Q_SYM+_rc@AC Group 0620622 91.96856 9258918 |
@1 fund O SYM- rr@AC Groun [A] -NATRAZR -R2.R1750 ~R2.33566
0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

0:17.709455 0:17.810138
229.6690 202.2282
2305319 14.11031
231.2208 191.3021
176.2811 83.03929
1749391 177.0639
175.4658 94.71957
121369.5 3425995
2039,975 37409.79
399.1750 206.9266
0363407 186.7091
-0.620622 91.54842
-NA4TRAZR -AR.17455

~R4.RATT1

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PV2210WDG0045-2

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
# U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

®Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]
® U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group
'@l fund O SYM- rc@AC Groun [A]

-RR.2R5RR

-23.62120 |

Recovery time

Time [s]

@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_re@AC Group [V]
W U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]
- |_fund_Q_SYM+_rc@AC Group
| @1 fund O SYM- rc@AC Groun [A]

-RR.5R13T

0:18.179167

230.3520
232.7454
234.5383
160.3476
157.5313
161.3417
1113112
5527.250
402.7831
1743822
0.326603
~2.2540027

-187.1101

R43NTAT
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Test 1.D.2- Asymmetrical fault (U/Unom = 0,03); P = 20% +5% Pn

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

0:116.9107226

203.5855
14,11540
189.2043
B82.32285
176.9850
95.62049
2762502
371349.57
206.5090
186.5403
91.60252
-A5. 73578

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

16.02645

N.NI26E30

3747623
207.8960
187.8173

91.12070
-R4.R311R

0.1001841
-19.04222 |
2163304
-43.51340 |
48,90223
1405765 |
56.73117
-23938.67 |
36162.84
171.7909
90.04605 |
-R4_R43R1
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Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]

®P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

0:16.8500095 0:17.1281704
221.3199 199.2583
2305934 1464873
236.9067 197.7683
34.86538 85.49045
35.77095 1771113
36.46529 91.97939
24568.73 656.1775
1313.396 37867.20
3931715 206.7166
16.02645 186.3611
1.074650 89.42294
NNIZEIN -RA.7MAO7

Recovery time

e ® & & 8 & 0 00

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

0171273075 :17.2173825
199.2583 2282098
1494873 231.0615
197.7683 238.9405
8542045 3416554
1771113 30.45860
91.97039 32.28563
656.1775 2221895
37867.20 3539.205
2067166 403,050
186.3611 5017005
89.42294 0.706782
-AS. 7007 -1.918/%1

0.0900750

216.1128
4117218 |
-51.32491

-59.69376
21622.77 |
-34327.99

-181.3441
-88.71616 |
A3 TR243

Bureau

Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie

Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China

Page 39 of 220

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. EN 50549-2 VER.O



SV

TV
42
o 5\
5
&

1828

BUREAU
VERITAS

Report No.: PV2210WDG0045-2

Test 1.B.1- Single phase fault (U/Unom = 0,03); P = 100% +5% Pn

0~60ms
L ]
L ]
L]
.
-
L ]
-
. :
L]
L ]
Time [s] 0:17.742031 0:17.802438 0.060407
@ U1_tRMS_rc@AC Group [V] 229.3085 2309317 1623199 |
@ U2_tAMS_rc@AC Group [V] 2302861 14.37192 2159142
 U3_tRMS_rc@AC Group [V] 231.8414 2254226 -6.418823 |
@ 11_tRMS_rc@AC Group [A] 175.9476 85,82578 -90.12183
©12_tRMS_rc@AC Group [A] 1747433 1774156 237229 |
@ 12_tRMS_rc@AC Group [A] 1753416 93.47276 -82.46888
P_t_rc@AC Group [W] 1213616 2550,121 -118811.5 |
@ Q_t_rc@AC Group [var] 1980,891 4336133 4138044
®U_fund_SYM+_rc@AC Group V] 399.1705 2704998 1286707 |
® U_fund_SYM-_rc@AC Group [V] 1.182745 1224741 1212914 |
I_fund_Q_SYM+_rc@AC Group -0.672569 93.32604 93,99861 |
@1 fund O SYM- rc@AC Groun [A] -N.TA38M -RASZRTT ~R2.79497
0~100ms
e : ot iy B ot i prriierimprfad mgn ettt el el i el g i o
° Teyes AoIoss
o e BT
[ ] - e e T T E T (F IR AT EE R EIE I I E I EEEREEE]
L ] i o P o gl o o [ e e i
B R T N Y S s —————
. e e -
[ ] P e
. § c e sbenmlmecanemenasssahs
9 EE "i"""' sy """"""'j peiegunns 3
B s Cerees U CtIiE] EEEEEE R T S s oo ;
[STEEmI 1 ] e @ ot 0:18.000 0:18.100 ©:18200 [ > ]
A B Delta
Time [s] 2:17.742031 0:17.842T41 0.100710
® U1_tRMS_rc@AC Group [V] 229.3085 2298108 0502258 |
@ U2_tRMS_re@AC Group [V] 230.2861 14.45823 -215. 7879
©U3_tRMS_rc@AC Group [V] 231.8414 2265543 5287064 |
®11_tRMS_rc@AC Group [A] 1759476 84,69035 -91.25726
#12_tRMS_rc@AC Group [A] 1747433 1766254 1882141 |
@ 13_tRMS_rc@AC Group [A] 1759416 93.55076 -82.39088
P_t_rc@AC Group [W] 1213616 1974.741 -119386.9 |
® Q_t_rc@AC Group [var] 180,891 43172.70 41191.81
®U_fund_SYM+_rc@AC Croup V] 399.1705 2705608 -128.6007 |
® U_fund_SYM-_rc@AC Group [V] 1.182745 1222223 1210296
I_fund_Q_SYM+_rc@AC Group 0572569 92.27991 92.95248 |
L @l fund O SYM- re@AC Groun [A] -N.TI3RM R4 1RA9R -R34331A

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Report No.: PV2210WDG0045-2

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

0:17.742031

229.3085
230.2861
231.8414
175.9476
174.7433
1759416
121361.6
1980.891
399.1705
1.182745
-0.672569
LTAI/M

122.7899
92.10346
-RA. 720020

-2155211

-83.32755

Recovery time

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

122.7863

-R4. 74140

157.6169

4397.685

1514841

-0,243737

0.174647

-121.2714
<94.79823 |
R4ABRTR
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Report No.: PV2210WDG0045-2
Test 1.B.2- Single phase fault (U/Unom = 0,03); P = 20% 5% Pn
0~60ms
L ]
a
L]
L ]
L
L]
@
. 3
o
L]
L ]
Time [s] 0:14.937326 0:14.997960 0.060134
@ U1_tRMS_rc@AC Group [V] 2293013 230.8451 1543762 |
@ U2_tRMS_rc@AC Group [V] 2297340 14.52020 -2152137 |
# U3_tRMS_rc@AC Group [V] 230.0430 225.6005 -4,442459 |
@ 11_tRMS_rc@AC Group [A] 3577621 86.73653 50.96032
©12_tRMS_rc@AC Group [A] 3577407 1784149 142.6400 |
@ 12_tRMS_rc@AC Group [A] 35.51287 93.71654 58.20367
@ P_t_rc@AC Group [W] 24547.85 2395.698 -22152.15 |
@ Q_t_rc@AC Group [var] 1468,708 43690.20 4222149
®U_fund_SYM+_rc@AC Group V] s97.8332 2705841 127239 |
® U_fund_SYM-_rc@AC Group [V] 0.281033 122.1067 1219156 |
I_fund_Q_SYM+_rc@AC Group 1282168 92.74069 91.45852 |
@1 fund O SYM- rc@AC Groun [A] MNARNRTA -R5.43050 -R5.59138
0~100ms
@
®
L
L ]
.
L]
o
. 3
L ]
L
L]
Time [s] 0:14.937826 0:15.038314 0.100488
® U1_tRMS_rc@AC Group [V] 2293013 2310831 1.731766 |
@ U2_tRMS_re@AC Group [V] 2297340 14.55346 -215.1805
©U3_tRMS_rc@AC Group [V] 230.0430 227.7672 2275772 |
@ 11_tRMS_rc@AC Group [A] 35.77621 84,90664 49,13042
#12_tRMS_rc@AC Group [A] 35.77497 1766817 140.9067 |
@ 12_tRMS_rc@AC Group [A] 35.51287 93.30085 57.79698
@ P_t_rc@AC Group [W] 24547.85 2041.069 -22506.78 |
@ Q_t_rc@AC Group [var] 1468.708 43392.52 4192381
®U_fund_SYM+_rc@AC Croup V] 3978332 2718685 1258377 |
® U_fund_SYM-_rc@AC Group [V] 0281033 122.8027 1225217
I_fund_Q_SYM+_rc@AC Group 1262168 91.95358 90.67141 |
L @l fund O SYM- re@AC Groun [A] MNARNRTA R4 S3TTAR -R4_FORRR
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan Cl'Ey, Guangdong Province, . Fa?<: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2

e ® & & 8 s 8 00 0

Duration time

'_

e fep

Time [s]

@ U1_tRMS_rc@AC Group [V]
® U2_tRMS_rc@AC Group [V]
© U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
®P_t_rc@AC Croup [W]
8 Q_t_rc@AC Group [var]
®U_fund_SYM+_rc@AC Group [V]
© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group
| @1 fund O SYM- re@AC Groun [A]

0:14.937526 0:15.216343 0.278517

2293013 229.4885 0.187149 |
2207340 14.47271 2152613
230.0430 2293598 -0.683167 |
3577621 B85.79762 50.02141

35.77497 1770514 1412765 |
35.51287 92.68906 S7.17619

24547.85 1900.837 -22647.01 |
1468.708 4346958 42000.87

3978332 2719142 -1259190 |
0.281033 122.9683 1226872

1.282168 91.80151 90.51935 |
NARNATR -R5.09R10 -R5.7589T7

Recovery time

Time [s] 0:15.217135 0:15.300215 0.083080
® U1_tRMS_rc@AC Group [V] 2204794 2292161 -0.263336 |
@ U2_tRMS_rc@AC Group [V] 14.47208 236.7451 2222727
#U3_tRMS_rc@AC Group [V] 2293977 2337728 4375076 |
@ 11_tRMS_rc@AC Group [A] 85.78939 33,19558 -52,59381
#12_tRMS_rc@AC Group [A] 177.0278 3310192 -143.9259 |
@ 12_tRMS_rc@AC Group [A] 92.67461 32.16431 -60.51029
@ P_t_rc@AC Group [W] 1900.687 22862.77 20562.08 |
©Q_t_rc@AC Group [var] 43466.82 4T75.762 -38691.06
®U_fund_SYM+_rc@AC Croup V] 2119210 4039760 132.0851 |
@ U_fund_SYM-_rc@AC Group [V] 122.9540 3.733001 -119.2209
~1_fund_Q_SYM+_rc@AC Group 91.78604 1.550358 -90.23568 |
| @1 fund O SYM- rr@AC Groun [A] -AS.NTERS N431859 RS SORT1
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan City, Guangdong Province, . Fax: +86 769 8599 1080
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Report No.: PV2210WDG0045-2

Test 2.A.1-Symmetrical fault (U/Unom = 0,31); P = 100% +5% P,

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

75.22242

172.9511
1703129
170.0095
2012170
33828.61
1310788
0.746347
170.1647
1.28%114

0~100ms

0:17.900 0:18.000 0:48,300 0:18.400 [ ]
A B Delta
Time [s] 0:18.04990 0:18.14992 0.10003
® U1_tRMS_rc@AC Group [V] 229,7013 75.20443 -154.4069 |
@ U2_tRMS_re@AC Group [V] 2255484 T5.09858 -154.8408
©U3_tRMS_rc@AC Group [V] 2315751 75.58960 -155.9855 |
®11_tRMS_rc@AC Group [A] 1755764 1741833 -1,393097
#12_tRMS_rc@AC Group [A] 1746114 1752734 0662048 |
@ 12_tRMS_rc@AC Group [A] 175.6357 1768161 1180389
P_t_rc@AC Group [W] 121139.5 3435773 -117703.8 |
@ Q_t_rc@AC Group [var] 1911734 39494,12 37582.38
®U_fund_SYM+_rc@AC Croup V] 3990585 1303550 2687035 |
8 U_fund_SVYM-_rc@AC Group [V] 1.300538 1.063249 0237289
I_fund_Q_SYM+_rc@AC Group 0539302 1747088 1752042 |
@l fund O SYM- re@AC Groun [A] -N.390509 ~1LA0S1NS -N. 714596

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PV2210WDG0045-2
Duration time
L ]
L]
L ]
L ]
-
L]
-
L]
L ]
L ]
Time [s] 0:18.04990 0:19.37321 132332
@ U1_tRMS_rc@AC Group [V] 229.7013 72.18260 -157.5187 |
®U2_tRMS_rc@AC Group [V] 229.0484 71.12409 -158.8034 ,
# U3_tRMS_rc@AC Group [V] 2315751 7192211 -159.6530 |
@11_tRMS_rc@AC Group [A] 1755764 1763718 0.795441
#12_tRMS_re@AC Group [A] 1746114 1767634 2152023 |
@ I3_tRMS_rc@AC Group [A] 1756357 177.0325 1.396820
P_t_rc@AC Group (W] 121395 2988.083 -ngisLe |
@ Q_t_rc@AC Group [var] 1011.734 3791827 36006.54
®U_fund_SYM+_rc@AC Group [V] 399.0585 124.1460 2749125 |
©®U_fund_SYM-_rc@AC Group [V] 1.300538 1075184 0225354
I_fund_Q_SYM+_rc@AC Group -0530342 1761553 1766946 |
'@l fund O SYM- rc@AC Groun [A] 390509 -N4IRITR -NLNGESAR9 |
Recovery time
L]
L]
L ]
L ]
. 2
L ]
-
L ]
L ]
-]
i
. =%
R i e, e . o e e S e o e ol e e o o i A o e e, Wl B b o i _.‘.j
%1850 0:18.75 0:19.00 ©19.25 ERLY & 0:19.75 o:2d
A B Delta '
Time [s] 0:19.37352 0:19.53313 0.15961
® U1_tRMS_rc@AC Group [V] T2.13654 2304935 158.3569 |
® U2_tRMS_rc@AC Group [V] 7107898 2124037 1613248
# U2 _tRMS_rc@AC Group [V] 72.02663 2322116 1602450 |
@ 11_tRMS_rc@AC Group [A] 176.5568 159.7318 -16.82503
#12_tRMS_rc@AC Group [A] 176.8064 158.1688 -18.72089 |
@ 12_tRMS_rc@AC Group [A] 176.7819 1600285 -16.75339
P_t_rc@AC Group W] 2988.493 110560.4 1075719 |
©Q_t_rc@AC Group [var] 3792525 6403084 -31522.19
®U_fund_SYM+_rc@AC Croup V] 124.1546 4013399 277.1853 |
®U_fund_SYM-_rc@AC Group [V] 0.851242 0912996 0051754
I_fund_Q_SYM+_rc@AC Group 1761797 7457389 1836377 |
| @l fund O SYM- rr@AC Groun [A] -n131931 AL TR -NSR27245

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PV2210WDG0045-2

Test 2.A.1-Symmetrical fault (U/Unom = 0,31); P = 100% 5% P, (limited mode)

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

1880.727

0.896522

N3RS

-166,5930 |
-161.5820 |
-1744918
-173.7864 |
-174,0014
-1673.524
2831714 |
2.884730
1.504354 |
NAY906

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

®1 find O SYM- rc@AC Groun [A]

1754827
174.8407
175.0459
121057.1
1880.727

0.896522

0360915

0:16.130410

63.87352
70.32882
T0.60539
1016091
1.074400
1076149
-0.773716
2164431
1182335
3.675080

1.050216
03713
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Report No.: PV2210WDG0045-2

a8 0 0

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

8 Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- re@AC Groun [A]

1754827
174.8407
175.0459
121057.1
1880.727
399.1372

N3R5

0.114802
1097416
2R02e-3

Recovery time

0:-17.100 O:17.200 0:17.300 Ori7 400 0:17.6800 017700 DL;?..QW 0‘-17.0
A B Delta
Time [s] :17.356518 :17.515794 0.159276
@ U1_tRMS_rc@AC Group [V] 7111667 2322708 161.1542 |
® U2_RMS_rc@AC Group V] 71.53905 232.7201 161.1810
# U2 _tRMS_rc@AC Group [V] 7143060 2328337 1614031 |
@ 11_tRMS_rc@AC Group [A] 1.100621 159.5458 1584452
#12_tRMS_rc@AC Group [A] 1.105350 156.6800 1555755 |
®12_tRMS_rc@AC Group [A] 1.099874 1593553 1582555
P_t_rc@AC Group W] 0255064 110493.6 110493.8 |
©Q_t_rc@AC Group [var] 2359126 5368.424 5132.511
®U_fund_SYM+_rc@AC Group [V] 1235945 4025716 21921 |
®U_fund_SYM-_rc@AC Group [V] 0.125327 0.244250 0.118923
1_fund_Q_SYM+_rc@AC Group 1087728 4745386 5843114 |
| @1 fund O SYM- rr@AC Groun [A] 1.74Re-3 1.507941 1.501R93
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Report No.: PV2210WDG0045-2

Test 2.A.2-Symmetrical fault (U/Unom = 0,31); P = 20% 5% Pn

0~60ms

,,._

P AN

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

174.2687

170.5009

3884170

0.437040
170.6566

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

N3INRTAR

177.0170

39609.04

1.087497

1751817
1723090

:

:

-1.531R7?
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Report No.: PV2210WDG0045-2

Duration time

Time [s] 0:15.632701 0:16.950910 1.318208
@ U1_tRMS_rc@AC Group [V] 2292911 7188464 -157.4065 |
® U2_tRMS_rc@AC Group [V] 220.8505 71.33629 1585112 :
# U3_tRMS_rc@AC Group [V] 2299787 7169155 -158.2872 |
@ 11_tRMS_rc@AC Group [A] 35.98096 1764763 1404953
#12_tRMS_re@AC Group [A] 35.60242 176.1087 1405023 |
@ 13_tRMS_rc@AC Group [A] 3523078 17T7.23712 142.0064
®P_t_rc@AC Croup W) 2449975 3034218 2146554 |
@ Q_t_rc@AC Group [var] 1327.244 3783405 36506.81
@ U_fund_SYM+_rc@AC Group [V] 397.8560 1239620 -273.8940 |
® U_fund_SYM-_rc@AC Group [V] 0.408465 1.272958 0.864404
I_fund_Q_SYM+_rc@AC Group 1222042 176.0210 1747990 |
'@l fund O SYM- rc@AC Groun [A] NANRTRG 0720232 -1.Mm90m4

Recovery time

O ® & o 8 & & 0 0 80

Time [=] 0:16.9541054 0:17.0162279 0.0621225
® U1_tRMS_rc@AC Group [V] 7211592 229.8372 157.7213 |
@ U2_tRMS_rc@AC Group [V] 71.05053 2315830 1605234 |
# U2_tRMS_rc@AC Group [V] 7181787 231.7338 1599159 |
@ 11_tRMS_rc@AC Group [A] 176.1205 3272158 -143,3989
#12_tRMS_rc@AC Group [A] 1768593 3370839 -143.1510 |
@ 12_tRMS_rc@AC Group [A] 176.9455 33.08039 -143.3651 |
@ P_t_rc@AC Group [W] 3055.649 2264085 1858520 |
©Q_t_rc@AC Group [var] 37853.36 4007.421 -33845.93
®U_fund_SYM+_rc@AC Croup V] 1240135 4001803 276.1668 |
@ U_fund_SYM-_rc@AC Group [V] 1.110624 0.960064 -0.150560
1_fund_Q_SYM+_rc@AC Group 1760491 LT72699 1742764 |
| @l fund O SYM- rr@AC Groun [A] -NARZ19R ML1RRGSS MAETNIS?
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan City, Guangdong Province, . Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Test 2.D.1- Asymmetrical fault (U/Unom = 0,31); P = 100% +5% P,

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

101.9003

0.060217

-27.63283 |
1564117

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

175.7246
174.8013
174.7851
121065.7

399.2090

-0.709503
-NANEF?

Bureau Veritas Shenzhen Co., Ltd.
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a8 0 0

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

0:16.602977 0:17.934802
2294594 196.1705
2305495 73.53682
231.4695 198.1343
175.7246 84,13355
174.8013 1721790
174.7851 8860938
121065.7 1596.881
1823.894 46695.29
399.2090 256.7517
0.557078 128.2437
-0.709503 88.34989
-N33E7 -A7.50404

Recovery time

an7s 0:18.50 w2
A 8 Delta '
Time [s] :17.9378679 x18.1037424 0.1658745
® U1_tRMS_rc@AC Group [V] 2034031 2302856 26.88251 |
@ U2_tRMS_rc@AC Group [V] 72.49251 232.7107 1602182 |
# U2_tRMS_rc@AC Group [V] 199.6940 2348754 35.18146 |
@ 11_tRMS_rc@AC Group [A] 8567570 157.8376 T2.16186
#12_tRMS_rc@AC Group [A] 1776919 158.3014 -12.39050 |
@ 12_tRMS_rc@AC Group [A] 92.53771 156.3801 63.84243
P_t_rc@AC Group [W] 2533.148 109734.0 107200.9 |
©Q_t_rc@AC Group [var] 4872145 6322.040 -42399.41
®U_fund_SYM+_rc@AC Croup V] 2600444 4025007 1428562 |
@ U_fund_SYM-_rc@AC Group [V] 134.4003 1491016 -1320183
1_fund_Q_SYM+_rc@AC Group 90.77177 -6.377651 -97.14943 |
| @l fund O SYM- re@AC Groun [A] -RS. 79736 MLOdROTAR RA. 74343
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Test 2.D.1- Asymmetrical fault (U/Unom = 0,31); P = 100% 5% P, (limited mode)

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

016014361

229.5305
2304968
231.3487
1756055
174.8214
175.1576
1211103

(- [T

3.017937

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

0:16.114766

2015764
70.03707
1973389
3.088617
1.081470
3.048311
-1.709088
1299.885
256.7504
136.2202

2279334
1.20R735

1455673

Bureau Veritas Shenzhen Co., Ltd.
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Town, Dongguan City, Guangdong Province,

523942, People’s Republic of China

Page 52 of 220

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. EN 50549-2 VER.O



Report No.: PV2210WDG0045-2

Duration time

L ]
L]
L ]
L ]
L]
L]
L ]
. .
L ]
L ]
Time [s] 0:16.014361 0:17.345784 1.331424
® U1_tRMS_rc@AC Group [V] 229,5305 204.3795 -25.15099 |
@ U2_tRMS_rc@AC Group [V] 230.4968 71.14700 -159.3497 .
# U3_tRMS_rc@AC Group [V] 231.3487 200.5398 -30.50893 |
®11_tRMS_rc@AC Group [A] 1756055 3.077600 1725279
#12_tRMS_re@AC Group [A] 1748214 1.005507 1737258 |
@ 13_tRMS_rc@AC Group [A] 175.1576 3.133088 -172.0245 |
P_t_rc@AC Group (W] 1211103 5382880 121742 |
@ Q_t_rc@AC Group [var] 1888.589 1334.670 -553.9189
®U_fund_SYM+_rc@AC Group [V] 3991499 2593847 -139.7652 |
@ U_fund_SYM-_rc@AC Group [V] 0.406176 137.9422 137.5361
I_fund_Q_SYM+_rc@AC Group -0,562300 2296855 2859155 |
'@l fund O SYM- rc@AC Groun [A] -N.74R93R8 1200203 1.458141 |
Recovery time
. !
L]
L ]
L]
°
L ]
L ]
L ]
. ===
o = ===
. L
©:17.100 0:17.200 [ETET I . ] 0:17.400 %% o 3 0:17.600 0:17.700 el
A 8 Delta '
Time [s] 0:17.3465812 17.5060297 0.1594485
® U1_tRMS_rc@AC Group [V] 207.0148 2313497 24.33490 |
@ U2_tRMS_re@AC Group [V] 69.93728 2349991 165.0619
# U2 _tRMS_rc@AC Group [V] 2043791 2346832 30.30411 |
@ 11_tRMS_rc@AC Group [A] 3.035613 157.0830 153.0574
#12_tRMS_rc@AC Group [A] 1.113030 1550836 1535806 |
©12_tRMS_rc@AC Group [A] 3.079980 158.0723 154.9924
P_t_rc@AC Group [W] -49.46046 109688.2 109737.7 |
©Q_t_rc@AC Group [var] 1334.827 6610.170 5275.343
®U_fund_SYM+_rc@AC Croup V] 2615357 4047207 143.1840 |
@ U_fund_SYM-_rc@AC Group [V] 141.9984 1713711 -140.2847
I_fund_Q_SYM+_rc@AC Group 2277435 7223243 .9.500678 |
| @1 fund O SYM- rr@AC Groun [A] 1175266 -1.474982 <2 A5N248
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Test 2.D.2- Asymmetrical fault (U/Unom = 0,31); P = 20% +5% P

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

1608.051
397.8175
0.146378

MRG0

48T1T.98

130.5676

-R1.99954

0~100ms

0:14.200

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

75.97414
1959276
84,0207
177.86T1
94.67530
1682.521
49223.82
261.9509
131.8024

9221319
-RS.74091

48,33421

59.28958
2280229 |
4761577
1316560
90.94775 |
-R5.41051
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Report No.: PV2210WDG0045-2
Duration time
L ]
L ]
L ]
L ]
-
L]
L ]
-
L]
. i
L ]
Time [s) 0:14.975554 0:16.305506 1.320952
@ U1_tRMS_rc@AC Group [V] 2293956 2023112 -27.08437 |
@ U2_tRMS_rc@AC Group [V] 2207416 72.65711 -157.0844 .
# U3_tRMS_rc@AC Group [V] 2299167 198.0516 -31.86511 |
@ 11_tRMS_rc@AC Group [A] 3566675 85.22044 49.56269
#12_tRMS_re@AC Group [A] 35.779%2 1762887 1405004 |
@ 13_tRMS_rc@AC Group [A] 3538572 91.54823 56.16251 |
®P_t_rc@AC Croup W) 24484381 2577.605 2190721 |
@ Q_t_rc@AC Group [var] 1608.051 48113.78 46505.73
®U_fund_SYM+_rc@AC Group [V] 397.8175 2588957 -138.9218 |
©® U_fund_SYM-_rc@AC Group [V] 0.146378 132.7471 132.6008
I_fund_Q_SYM+_rc@AC Group 1265434 89.95380 83.68837 |
'@l fund O SYM- rc@AC Groun [A] N1RSR0E -RS.761M9 -R5.43070 |
Recovery time
.
L]
L ]
L ]
L ]
L ]
L ]
-
L ]
L ]
-]
= i
0:16.100 0:16.200 ME,,J( [ o T 0:16.500 0:16.600 3T - |
A B Delta '
Time [s] :16.3063432 :16.3884680 0.0821247
® U1_tRMS_rc@AC Group (V] 2056037 2279926 2238885 |
@ U2_tRMS_rc@AC Group [V] 71.51229 231.0028 1595805 |
# U2 _tRMS_rc@AC Group [V] 2014145 237.9904 36.57591 |
@ 11_tRMS_rc@AC Group [A] 86,3184 31.89833 -54.42001
#12_tRMS_rc@AC Group [A] 178.8449 30.20526 1485496 |
@ 12_tRMS_rc@AC Group [A] 92.96197 33.53005 -59.37202 |
@ P_t_rc@AC Group [W] 2524.082 21886.19 1936211 |
©Q_t_rc@AC Group [var] 49196.16 4103.046 ~-45093.11
®U_fund_SYM+_rc@AC Croup V] 2613221 4024403 1411223 |
® U_fund_SYM-_rc@AC Group [V] 1372312 4865995 -132.3652
' I_fund_Q_SYM+_rc@AC Group 91.07748 1.407853 -89.66962 |
.-' fund O SYM- rc/@AC Groun [A] -AR,FOR9R -1.739113 ASASTRT
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan Cl'Ey, Guangdong Province, . Fa?<: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Test 2.B.1- Single phase fault (U/Unom = 0,31); P = 100% +5% Pn

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
# U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]
8 U_fund_SYM+_rc@AC Croup [V]
@ U_fund_SYM-_rc@AC Group [V]

- I_fund_Q_SYM+_rc@AC Group
@1 fund O SYM- rc@AC Groun [A]

175.1861
175.0091
174.9541

1482.025
399.1674

-0.612230
-n.oianTa

107.9678
1716916
72.05487
22595.18
49472.96
3084117
85.48174

-74.13397

4799094
-20.75574 |
85.00937
87.09645 |
-74.119R%

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

0 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
~I_fund_Q_SYM+_rc@AC Group

'@l fund O SYM- rc@AC Groun [A]

45287.68
310.0250
B4.52473

T9.18611
“TRAT071

84.14237

79.79834 |
~TR.MA6RET
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Report No.: PV2210WDG0045-2
Duration time
L ]
L]
[ ]
L ]
L]
L]
L ]
L]
[ ]
L ]
Tivic ) 0:13.835304 0:15.158105 1322802
® U1_tRMS_rc@AC Group [V] 229.6823 2295392 -0.143082 |
@ U2_RMS_rc@AC Group V] 2304399 72.00043 -158.4395 ,
# U3_tRMS_rc@AC Group [V] 231.2807 230.0909 -1.189819 |
®11_tRMS_rc@AC Group [A] 175.1861 1237536 51.43248
#12_tRMS_re@AC Group [A] 175.0001 1722307 2778307 |
@ 13_tRMS_rc@AC Group [A] 1749541 53.83956 -121.1145
P_t_rc@AC Group (W] 1210206 2808022 2204042 |
@ Q_t_rc@AC Group [var] 1482.025 45179.72 43697.69
®U_fund_SYM+_rc@AC Group [V] 399.1674 3067347 9243214 |
@ U_fund_SYM-_rc@AC Group [V] 0382362 s1.97222 87.58986
I_fund_Q_SYM+_rc@AC Group 0612230 82.73985 83.35208 |
| @i fund O SYM- re@AC Groun [A] -N.manTy ~TR.Z1805 -TR.2B9T |
Recovery time
e }.:_.._.. e T ol s Tl e e e e o o i o i e R e e e e B e e el e e i e i B bk
i) o e TP R Tpenre
L ]
L] B R SRR R b e aa e
& o
° ";
B e s T T e e =2
b L L S | e S =
. ‘~ TS T TR | SRRt s ST EEeTs =
* 3 e e i ) W i —1
R e T T T T = = = =
o R e e e w- = e TR LT .....,......J
Oc 14,900 0:15.000 0c15.100 By 015200 &IG) 15400 0:15.500 015,800 D
A 8 Delta '
Time [s] 0:15.165558 0:15.304753 0.139195
® U1_tRMS_rc@AC Group [V] 229.6431 2296996 0.056519 |
@ U2_tRMS_rc@AC Group [V] 7197946 2323206 1603431
# U2_tRMS_rc@AC Group [V] 2301782 232855 2678268 |
@ 11_tRMS_rc@AC Group [A] 1231753 160.2404 37.06509
#12_tRMS_rc@AC Group [A] 1722362 157.1547 -15.08157 |
©12_tRMS_rc@AC Group [A] 5429229 160.0343 105.7420
P_t_rc@AC Group W] 2777558 1103783 2260273 |
©Q_t_rc@AC Group [var] 4535095 6721.246 -38629.70
®U_fund_SYM+_rc@AC Group [V] 306.8581 4011772 9431903 |
@ U_fund_SYM-_rc@AC Group [V] 88.13847 1.444153 -86.60432
I_fund_Q_SYM+_rc@AC Group 82.88290 7532680 9041556 |
| @l fund O SYM- rr@AC Groun [A] -TR.73791 -1.609540 TR.E?33T

Bureau Veritas Shenzhen Co.

Dongguan Branch

, Ltd.

523942, People’s Republic of China

Page 57 of 220

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com

TRF No. EN 50549-2 VER.O



SV

TV
42
o 5\
5
&

1828

BUREAU
VERITAS
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Test 2.B.2- Single phase fault (U/Unom = 0,31); P = 20% 5% Pn

0~60ms

L ]

L]

.

L ]

L

L ]

L]

. 2

L]

L ]

L ]
Time [s] 016441153 0:16.501807 0.060654
@ U1_tRMS_rc@AC Group [V] 2293883 231.4092 2.020859 |
® U2_tRMS_rc@AC Group [V] 2296993 77.17419 -152.5951
# U3_tRMS_rc@AC Group [V] 230,078 275055 2532303 |
@ 11_tRMS_rc@AC Group [A) 3580619 1096503 73.84406
#12_tRMS_rc@AC Group [A] 3567065 1661261 130.4554 |
©12_tRMS_rc@AC Group [A] 35.00221 63.30196 28.20075
@P_t_rc@AC Group W] 2444286 24082.65 -360.2090 |
8 Q_t_rc@AC Group [var] 1340,367 4675838 45418.51
®U_fund_SYM+_rc@AC Group V] 3973605 3093147 -88.54581 |
® U_fund_SYM-_rc@AC Group [V] 0.161749 84.93500 B84.TT625 |

I_fund_Q _SYM+_rc@AC Group 1141681 80.01028 78.86364 |

@1 fund O SYM- rr@AC Groun [A] N3?9M ~T4.1R1R5 ~T4.51097

o

S & & & & & & o 80
7.

@l fund O SYM- rc@AC Groun [A]

. ) - e : .-51
0:16.300 0:16.400 0 16.500 é 0-16.800 0:16.700 0:16.800 016,500 lj
A B Delta
Time [s] 0:16.441153 0:16.541442 0.100289
® U1_tRMS_rc@AC Group [V] 2293883 230.8445 1456192 |
@ U2_tRMS_re@AC Group [V] 2296593 T6.894754 -152.7517
©U3_tRMS_rc@AC Group [V] 230.0378 2284660 -1571762 |
@ 11_tRMS_rc@AC Group [A] 3580619 107.9342 T2.12799
#12_tRMS_rc@AC Group [A] 35.67065 1672323 1315616 |
@ 13_tRMS_rc@AC Group [A] 35.09221 63.89154 2879933
®P_t_rc@AC Group [W] 2444286 272667 -1716.189 |
®Q_t_rc@AC Group [var] 1340.367 4719413 45853.76
®U_fund_SYM+_rc@AC Croup V] 397.8605 3094170 8844351 |
@ U_fund_SYM-_rc@AC Group [V] 0.161749 85.23662 85.07487
1_fund_Q_SYM+_rc@AC Group 1141681 8045426 7931262 |
Nn3291 ~TS_GRATN ~TR315RY
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Duration time

'_

e fep

& & & 2 & & s 8 8 80
T

A B Delta
Time [s] 0:16.441153 0:17.762823 1.321669
@ U1_tRMS_rc@AC Group [V] 2293883 229.5620 0.173706 |
® U2_tRMS_rc@AC Group [V] 2206093 72.26766 -157.4316 :
# U3_tRMS_rc@AC Group [V] 230.0378 2300204 -0.017395 |
@ 11_tRMS_rc@AC Group [A] 35,80619 115.0396 79.23344
#12_tRMS_re@AC Group [A] 35.67065 1693152 1336445 |
@ 13_tRMS_rc@AC Group [A] 35.09221 S7.63573 22.54352 |
®P_t_rc@AC Croup W) 2444236 2319273 1250123 |
@ Q_t_rc@AC Group [var] 1340.367 46431.98 45091.61
@ U_fund_SYM+_rc@AC Group [V] 397.8605 306.9069 -90.95358 |
B U_fund_SYM-_rc@AC Croup [V] 0.161749 871.93922 81.77747
I_fund_Q_SYM+_rc@AC Group 1.141641 82.85945 8L71781 |
'@l fund O SYM- rc@AC Groun [A] 37911 ~TRIRFIM -TR.A9114 |
Recovery time

e ® & 2 & & 0 0 80

Time [=] 0:17.7666161 0:17.8109772 0.0443611
® U1_tRMS_rc@AC Group [V] 2295925 2272198 2372604 |
@ U2_tRMS_rc@AC Group [V] 72.24751 228.0705 155.8230 |
# U3_tRMS_rc@AC Group [V] 2300129 232.7099 2697067 |
@ 11_tRMS_rc@AC Group [A] 1151819 36.20231 -78,97957
#12_tRMS_rc@AC Group [A] 169.3349 36.10146 1332334 |
@ 12_tRMS_rc@AC Group [A] 51.55557 34.46619 -23.03938 |
@ P_t_rc@AC Group [W] 2325720 22669.02 -588.1816 |
©Q_t_rc@AC Group [var] 4641683 9240.945 -37175.89
®U_fund_SYM+_rc@AC Group [V] 3068914 3971822 90.20077 |
@ U_fund_SYM-_rc@AC Group [V] 87.93934 2.665363 -85,27398
~1_fund_Q_SYM+_rc@AC Group 82.83400 3.086305 -79.79710 |
| @l fund O SYM- rr@AC Groun [A] TR 32047 ML13R0RR TRASAS1
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan City, Guangdong Province, . Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PV2210WDG0045-2
Test 3.A.1-Symmetrical fault (U/Unom = 0,82); P = 100% +5% Pn
0~60ms
- J """""""" sgisssesc=z==asalias =2l===
-
. +
. 1
. -
[ ]
® i
.
[ ]
.
Time [s] 0:13.55731 0:13.61776 0.06046 ‘
@ U1_tRMS_rc@AC Group [V] 229.7001 190.1639 -39.53624
@ U2_tRMS_rc@AC Group [V] 230.6605 190.1146 -40.54584 |
@ U3_tRMS_rc@AC Group [V] 231.2924 190,5844. -40.70808
@11_tRMS_rc@AC Group [A] 175.2830 180,5524 5269394 |
©12_tRMS_rc@AC Group [A] 174.8258 180.6863 5.860580
@13_tRMS_rc@AC Group [A] 174.6319 181.2682 6.636261 |
P_t_rc@AC Group [W] 120969.7 9705195 -23917.77
®Q_t_rc@AC Group [var] 1495352 35183.46 33688.11 |
@ U_fund_SYM+_rc@AC Group [V] 399.3122 329.5518 -69.76035
@ U_fund_SYM-_rc@AC Group [V] 0.487714 0.607517 0.119803 |
1_fund_Q_SYM+_rc@AC Group -0.761399 60.74758 61.50898
®1 fund O SYM- re@AC Groun 1A -N.ORSRTA N1RITTR N.255654 |
0~100ms
e
°
L]
L ]
[ ]
[ ]
-
[ ]
[ ]
S
Time [s] 0:13.55731 0:13.65739 0.10007
@ U1_tRMS_rc@AC Group [V] 229,7001 1887566 -40.94356
®U2_tRMS_rc@AC Group [V] 230.6605 188.1626 -42.49788 i
© U3_tRMS_rc@AC Group [V] 2312924 188.0468 -43.24561 [
®11_tRMS_rc@AC Group [A] 175.2830 176.4720 1.189026 |
©12_tRMS_rc@AC Group [A] 174.8258 179.2548 4420082
@13_tRMS_rc@AC Group [A] 174.6319 179.0152 4383286 |
P_t_rc@AC Group [W] 120969.7 94220.70 -26749.02
0 Q_t_rc@AC Group [var] 1495.352 35545.21 34049,86 |
B U_fund_SYM+_rc@AC Croup [V] 3993122 326.1603 -73.15192
@ U_fund_SYM-_rc@AC Group [V] 0437714 0.965120 0.4TT406 |
I_fund_Q_SYM+_rc@AC Group -0.761399 62.81124 B3.57264
@1 fund O SYM- rc@AC Groun Al -N.0RSRTR -1.A31968 -1.54R097 |
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Duration time

35173.55
327.7530
0.196778

6190719
0.M3TIR

-41.57899
~41.29617
3.661545
4204193
4.335266
-25640.73
33678.20
-71.55820
-0.290937
6266859
MAZ3TRY

Recovery time

°

. W

[ ]

°

[

> |

o

L ]

[ ]

°
Time [s]
@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
# U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]

P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]
®VU_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@ fund O SYM- re@AC Groun TAT

®

L

®

®

. ]

= |

L ]

e |

.

.

. e s md e m s .- -

0:16.25
Time [s]
@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
B U3_tRMS_rc@AC Group [V]
®11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
®12_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]
®U_fund_SYM+_rc@AC Group [V]
B U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A1

35151.09
327.8315
0.223365

6185117
-N1R13AS

N.19601R

0.066810

AL.77400

-21.10266
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Test 3.A.2-Symmetrical fault (U/Unom = 0,82); P = 20% 5% Pn

Time [s]

@ U1_tRMS_rc@AC Group [V]

B U2_tRMS_rc@AC Group [V]

0 U2_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]
#Q_t_rc@AC Group [var]

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

1_fund_Q_SYM+_rc@AC Group
®1 fund O SYM- re@AC Groun [A]

35976.62

1.58401€

-1.5R0TRG

M6TLIT
73.09747 |
1.356045
62.26263 |
-1.752747

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

0:15.62116

229.3040
2299130
2299529
3605154
35.71905
35.60844
2463278
1304.643
397.8872
0.228872

1221698
n.191964

0:15.72176

188.0677
187.2672
186.9795
80.50528
80.15063
80.17487
2420847
38102.20
324.6258
1.096636

67.66740
N.271746

0.10061

-41.23634 |
-42.64581
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Duration time
L ]
L]
[ ]
LI
.

L]
L]
L ]
L]
[ ]
L ]

Time [s] 0:15.62116

® U1_tRMS_rc@AC Group [V] 229.3040

@ U2_tRMS_rc@AC Group [V] 2299130

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A] 36.05154

@ 12_tRMS_rc@AC Group [A] 35.71905

@ 13_tRMS_rc@AC Group [A] 3560844

®P_t_rc@AC Group [W] 24632.78

@ Q_t_rc@AC Group [var] 1304.643

®U_fund_SYM+_rc@AC Group [V] 397.3672

® U_fund_S$YM-_rc@AC Group [V] 0228872

I_fund_Q_SYM+_rc@AC Group 1.221698

'@l fund O SYM- rc@AC Groun [A] 191964

Recovery time

L]
L]
L ]
L]
[ ]
[ ]
L]
L ]
[ ]
L ]

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

0:13.6494002 0:18.6907856
1884826 2285030
1885728 2280821
189.0061 229.9647
T7.62348 35.55171
77.76169 32.84778
T7.66827 35.78403
2388215 2320034
3692388 5632579
326.7961 396.8807
0.488314 0.607802
65.19308 2.020122
nn114s7 -1.9153/7
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Test 3.D.1- Asymmetrical fault (U/Unom = 0,82); P = 100% +5% P,

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

230.5918
2297195
177.0240
1752375
1743510

2158.327
398.8710
2.870929

NARFIZI

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

NARF1II3

114.6316
89034.86
24578.63
362.5982
35.53924
32.86559

=32.019T1

i

55

-59.71938
-32260.70 |
2242030
32.66831

-37.401R4
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Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]

@ P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

-17.52196 |
-57.98263
-31078.26 |
2177864
-35.10696 |
35.34172

-372.R059

Recovery time

. 3
°
L ]
L ]
L ]
L ]
@
L ]
L ]
L ]
-]
L ]
Time [s] 0:16.063542 0:16.145600 0.082058
® U1_tRMS_rc@AC Group [V] 2208944 229.1544 8259979 |
@ U2_tRMS_re@AC Group [V] 1807780 231.4060 41.62708
# U2 _tRMS_rc@AC Group [V] 20,1531 2318897 11.73666 |
@ 11_tRMS_rc@AC Group [A] 169.8041 1585878 -11.21632
#12_tRMS_rc@AC Group [A] 1595088 157.808 -1,680603 |
@ 12_tRMS_rc@AC Group [A] 1154272 159.8410 2441378 |
® P_t_rc@AC Group [W] 9010337 109899.2 19795.82 |
©Q_t_rc@AC Group [var] 23792.37 2558.467 -21233.90
®U_fund_SYM+_rc@AC Croup V] 363.3354 390.7718 36.43634 |
@ U_fund_SYM-_rc@AC Group [V] 33.99170 1012874 -32.97883
I_fund_Q_SYM+_rc@AC Group 3162394 0917164 3258110 |
| @1 fund O SYM- rr@AC Groun [A] -37.19498 -1.159647 R1.N3533
Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
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Test 3.D.2- Asymmetrical fault (U/Unom = 0,82); P = 20% +5% Pn

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

1418.079

3537763

N3737T

187.2172
217.9935
61.75953
78.81605

24137.55
2509476
361.0191
35.36196

-29.32499

31.82420

3269711 |
~79./A8T9

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

-31.54009
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e ® & 2 8 8 0 00

Duration time

L B B BN BN BN

Time [s]

@ P_t_rc@AC Group [W]

®Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

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

®1 fund O SYM- rc@AC Groun [A]

@ U1_tRMS_rc@AC Group [V]
® U2_tRMS_rc@AC Group [V]
 U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]

22.70782
24186.70
23899.56
362.9485
37.86267
33.11050
=31.32531

[ :19.00

Delta

-43.58676

Recovery time

......................... sttt serrrusensrerdesdeces

Time [s]

@ P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]
@ U_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]

- I_fund_Q_SYM+_rc@AC Group
@1 fund O SYM- rc@AC Groun [A]

® U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
 UZ_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]

6595566
76.70036
22.70782
24186.T0
23899.56
362.9485
37.86267
33.11050
-31.37253%1

4317.120

1475356

2.750504
MIRNT11

0r18.50

%

R1.4RROT
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Test 3.B.1- Single phase fault (U/Unom = 0,82); P = 100% +5% Pn

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

1757023
174.9938

188.0761
231.3106
171.2757
162.3090
137.4081
100519.9
15709.98
375.0227
23.915320
21137113
-19.AT764

ol&moaam_a

0:13.800 0:13.900 o
A B Delta
Time [s] 0:13.53005 0:13.63035 0.10030
® U1_tRMS_rc@AC Group [V] 2206142 2296521 0.037218 |
@ U2_tRMS_re@AC Group [V] 2305805 188.1527 -42.42786
©U3_tRMS_rc@AC Group [V] 231.1948 2308150 -0.379807 |
@ 11_tRMS_rc@AC Group [A] 175.7023 12,6221 -3,080185
#12_tRMS_rc@AC Group [A] 1745038 1619508 -13.04208 |
@ 12_tRMS_rc@AC Group [A] 1753393 1364161 -38.02325
® P_t_rc@AC Group [W] 121214.8 100263.9 -20850.58 |
@ Q_t_rc@AC Group [var] 2005.702 16431.63 1442593
®U_fund_SYM+_rc@AC Croup V] 3%0.1577 3744548 2470204 |
@ U_fund_SYM-_rc@AC Group [V] 0.449719 23.50810 23.05847
1_fund_Q_SYM+_rc@AC Group 0366349 2257106 2.93741 |
N39S 21074941 ~PM.RITI?

@l fund O SYM- rc@AC Groun [A]

0:13.700
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e ® & & 8 & 5 8 0 0 0

Duration time

Time [s] 0:13.51696 0:16.54725
@ U1_tRMS_rc@AC Group [V] 2295931 2295345
@ U2_tRMS_rc@AC Group [V] 2305239 189.3713
# U3_tRMS_rc@AC Group [V] 231.0609 2309911
@ 11_tRMS_rc@AC Group [A] 175.8586 172.9254
©12_tRMS_rc@AC Group [A] 175.1632 162.0862
@ 13_tRMS_rc@AC Group [A] 175.7358 137.8266
@ P_t_rc@AC Group [W] 121343.9 100958.0
@ Q_t_rc@AC Group [var] 2032183 16035.14
@ U_fund_SYM+_rc@AC Group [V] 399.0344 3751870
® U_fund_SYM-_rc@AC Group [V] 0.320806 22.95639
I_fund_Q_SYM+_rc@AC Group -0.245536 2201374
'@l fund O SYM- rc@AC Groun [A] -N.3R7240 -20.397R7
Recovery time

Time [s]

® U1_tRMS_rc@AC Group [V]

B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

® U_fund_SYM-_rc@AC Group [V]

- I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

A B
0:16.5521109 0:16.6129740
2295894 229.3405
189.4081 231.5204
231.0489 230.9958
172.8345 158.7774
162.0668 157.3954
137.9217 159.5014
100992.4 109682.0
15979.10 1900.428
375.2769 3904277
22.90796 0.844754
21.90218 -0.693300
-20.21248 -N.RAR439

Delta
0.0608631

-0.248917 |
4211234 |
-0.051056 |
-14.07710
4671387 |
21,57968 |
8689.625 |
-14078.67
24.15073 |
-22.06321
1931404
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Test 3.B.2- Single phase fault (U/Unom = 0,82); P = 20% 5% Pn

Time [s]

@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
# U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@P_t_rc@AC Group [W]
#Q_t_rc@AC Group [var]
8 U_fund_SYM+_rc@AC Croup [V]
@ U_fund_SYM-_rc@AC Group [V]

- I_fund_Q_SYM+_rc@AC Group
@1 fund O SYM- rc@AC Groun [A]

0:14.936114

2298821
187.0374
229.0840

23.41036
-1R.ATISS

-42.87494

16,92065

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

0 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

@ U_fund_SYM-_rc@AC Group [V]
~I_fund_Q_SYM+_rc@AC Group

'@l fund O SYM- rc@AC Groun [A]

0:14.975942

2295993
187.3844
2293532
33.78239
61.86857
25,05138

-10.41551
-3745703 |
1607349
2261331

-21.0N334
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e 4 & & & & & & » 00

Duration time

& & & 2 & & s 0 8 80

@ U2_tRMS_rc@AC Group [V]
© U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
®P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

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

@1 fund O SYM- re@AC Groun [A]

35.74914
2461663
1084.054
397.9543
0311458

b | e

..................

_________________________

]
018,000
A 1 Delta
Time [s] :17.895945 :17.916933 0.020988
® U1_tRMS_rc@AC Group [V] 229.1046 229.0084 -0.096161
@ U2_tRMS_rc@AC Group [V] 1886482 229.1934 40.54521 |
© U3_tRMS_rc@AC Group [V] 2301713 2308561 0.684769
@ 11_tRMS_rc@AC Group [A] 54,91315 47.46201 -7.451141
#12_tRMS_rc@AC Group [A] 58.57950 4766179 -10.91771
@ 12_tRMS_rc@AC Group [A] 2443005 31,99205 7.562002
®P_t_rc@AC Group [W] 2429338 26671.99 2378.613
©Q_t_rc@AC Group [var] 16299.67 11831.81 ~4467.863
®U_fund_SYM+_rc@AC Group [V] 374.0520 397.7765 23.72360
®U_fund_SYM-_rc@AC Group [V] 22.38108 0.085081 -22.29600
~ I_fund_Q_SYM+_rc@AC Group 2295514 7.235687 -15.71946
@1 fund O SYM- rr@AC Groun [A] -19.94R810 7373751 FT.ITI3R

=l

B

g
EELEEEELE:
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Report No.: PV2210WDG0045-2

Test 4.A.1-Symmetrical fault (U/Unom = 0,85); P = 100% +5% P

0~60ms

Time [s] 13,6269 0:13.6870 0.0601
@ U1_tRMS_rc@AC Group [V] 229.4088 195.9465 -33.46216
@ U2_tRMS_rc@AC Group [V] 230.4333 105.4426 -34.99068
@ U3_tRMS_rc@AC Group [V] 2313601 196.1110 -35.24908
@ 11_tRMS_rc@AC Group [A] 175.6411 175.3834 -0.257782
©12_tRMS_rc@AC Group [A] 174.9525 1747209 -0.231613
®13_tRMS_rc@AC Group [A] 175.7871 176.5251 0.737930
@ P_t_rc@AC Group [W] 1212588 'S8876.96 -22381.82
®Q_t_rc@AC Group [var] 2193.953 29318.88 2712493
@ U_fund_SYM+_rc@AC Group [V] 399.0489 339.1646 -59,88428
®U_fund_SYM-_rc@AC Group [V] 0.525110 0.744223 0219113
~I_fund_Q_SYM+_rc@AC Group -0.217595 49.51062 49.72822
®1 fund O SYM- re@AC Groun A1 -0.497365 0.T3TTAR 1235133
0~100ms

.

®

[ ]

°

& g

e

[ ]

°

®

[

[

Time [s] 0:13.6269 0:13.7273 0.1005

@ U1_tRMS_rc@AC Group [V] 229.4088 1954116 -33.99721

@ U2_tRMS_rc@AC Group [V] 230.4333 195.3243 -35.10899

W U3_tRMS_rc@AC Group [V] 231.3601 195.8292 -35.53094

@11_tRMS_rc@AC Group [A] 175.6411 1788668 3.225677

©12_tRMS_rc@AC Group [A] 174.9525 178.8051 3.852646

@ 13_tRMS_rc@AC Group [A] 1757871 179.7008 3913666

@ P_t_rc@AC Group [W] 1212588 100270.8 -20987.95

0 Q_t_rc@AC Group [var] 2193953 31386.39 2919243

®U_fund_SYM+_rc@AC Group [V] 309.0489 2386348 -60.41412

B U_fund_SYM-_rc@AC Group [V] 0.525110 0.561433 0.036323

1_fund_Q_SYM+_rc@AC Group -0.217585 53.43839 53.65598

@1 fund O SYM- re@AC Groun [A1 0497385 -0.1R159% N.3357R7
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan City, Guang_dong Pr_ovmce, . Fax: +86 769 8599 1080
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Report No.: PV2210WDG0045-2
Duration time
L ]
. *
[ ]
L ]
L ]
o
L ]
L ]
o
[ ]
L ]
Time [s] 0:13.6269 313.6431 31000163
@ U1_tRMS_rc@AC Group [V] 229.4068 1954307 -33.97807
®U2_tRMS_rc@AC Group [V] 230.4333 196.0871 -34.34615
© U3_tRMS_rc@AC Group [V] 2313601 196,8583 -34.50134
@ 11_tRMS_rc@AC Group [A] 175.6411 178.6643 3.023697
®12_tRMS_rc@AC Group [A] 174.9525 1787312 3778748
®13_tRMS_rc@AC Group [A] 175.7871 178.7708 2.983688
®P_t_rc@AC Croup [W) 1212588 100584.0 -20674.78
®Q_t_rc@AC Group [var] 2193.953 30670.26 2847630
®VU_fund_SYM+_rc@AC Group [V] 399.0489 339.6797 -59.36923
@ U_fund_SYM-_rc@AC CGroup [V] 0.525110 0.245254 -0.279856
" 1_fund_Q_SYM+_rc@AC Group 0217505 52.06782 5228541
®1 fund O SYM- re@AC Groun TA1 -0.49T36S -0.041677 N.455738
Recovery time
e
. "
® |
L
[ ]
[ ]
® | ==
° | =
L ] i
° =
. =
O e e o R T e
2:13.2% 312,500 D 0B === 3:14.000 2
A B Delta
Time [s) 3:13.653002 3:13.704126 0.051034
@ U1_tRMS_rc@AC Group [V] 195.4175 228.6110 33.19350
®U2_tRMS_rc@AC Group [V] 196.2328 230,0641 33.83134
© U3_tRMS_rc@AC Group [V] 196.9025 231.6993 34.79681
@ 11_tRMS_rc@AC Group [A] 179.2563 159,0403 -20.21609
©12_tRMS_rc@AC Group [A] 178.8827 1586133 -20.26944
®13_tRMS_rc@AC Group [A] 178.0978 160.8451 -18.15266
@ P_t_rc@AC Group [W] 100845.8 109998.4 9152.656
®Q_t_rc@AC Group [var] 30570.69 5114.947 -25455.74
B U_fund_SYM+_rc@AC Group [V] 3397828 3985736 53.79080
B U_fund_SYM-_rc@AC Group [V] 0.367354 1306157 1.028303
~ I_fund_Q_SYM+_rc@AC Group 51.89252 0.836488 -51.05603
@1 fund O SYM- rc@AC Groun FA1 -0.066M3R 0844963 -0TTRS
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
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Test 4.A.2-Symmetrical fault (U/Unom = 0,85); P = 20% 5% Pn

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

35.21323
2449762

397.7970
0.245746
1.176084

34.13741
3027509
6117841 |
0920348

-2 MRR1TY

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

69.74999
70.56114

3367481
0.737076

NZ377/1

0.1005

-35.67090 |
34.765T6

35.34791
-139.1797 |
3166151

0.491330

-N.151540
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Report No.: PV2210WDG0045-2
Duration time
. _ 5':1:'..,'.,.,"..'.__:l:':,:.'.,'.,'.."‘.'.'...l,'::'..'_,'.,'..'.'.'..' it _'
. | ——
B ro et o eed s s ns r e L T e e T e e T =
. B o e e e o S e i e B e S
L] - csswessrascsesnuttesecenreasnsancdnse
L ] i il ki e e e i - | Ol
L]
-
L]
. i
L ]
Time [s] 0:14.7785 3:14.8051 3:00.0266
@ U1_tRMS_rc@AC Group [V] 2201222 195.1503 -33.97192 |
®U2_tRMS_rc@AC Group [V] 220867 1953850 -38.47635 ,
# U3_tRMS_rc@AC Group [V] 2300323 195.7146 3431772 |
@11_tRMS_rc@AC Group [A] 35.88851 68.09753 3224902
#12_tRMS_re@AC Group [A] 35.76048 68.20280 2.44233 |
® I3_tRMS_rc@AC Group [A] 3521323 68.17029 32.95705
®P_t_rc@AC Croup W) 20497.62 2396548 532.1406 |
@ Q_t_rc@AC Group [var] 1332.840 31972.18 30639.34
@ U_fund_SYM+_rc@AC Group [V] 397.7970 3384510 -50,34595 |
©®U_fund_SYM-_rc@AC Group [V] 0245746 0.300094 0054347
I_fund_Q_SYM+_rc@AC Group 1176084 54.49157 5331549 |
'@l fund O SYM- rc@AC Groun [A] N.IRRAM 210283 -N.390903 |
Recovery time
o |
L]
L ]
L ]
L ]
L ]
L]
-
. - w
. =
Q : :1
O R R St eee) LErereussee T T s S T S e ]
214,700 ESF 1 ] [=] 314,500 315,000 315,100 [ ]
A 8 Delta '
Time [s] 3:14.807538 3:14.846802 0.039264
® U1_tRMS_rc@AC Group [V] 195.1480 2286366 33.48854 |
® U2_tRMS_rc@AC Group [V] 195.4001 2287596 2335050
# U2_tRMS_rc@AC Group [V] 195.7281 295163 33.78824 |
@ 11_tRMS_rc@AC Group [A] 6802256 36, 70174 -31.32082
#12_tRMS_rc@AC Group [A] 68.20415 3238082 -35.54134 |
@ 12_tRMS_rc@AC Group [A] 68.18724 33.40194 -34.69530
®P_t_rc@AC Group W] 23984.65 2m92s -1205.406 |
©Q_t_rc@AC Group [var] 31946.16 5700.126 -26245.97
®U_fund_SYM+_rc@AC Croup V] 3384666 3965738 s8.10721 |
®U_fund_SYM-_rc@AC Group [V] 0.511565 0222225 0279341
I_fund_Q_SYM+_rc@AC Group 54.44610 1544353 52.90175 |
| @1 fund O SYM- rr@AC Groun [A] N.NS196T 2066471 ~2.M4a454
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Test 4.D.1- Asymmetrical fault (U/Unom = 0,85); P = 100% +5% P,

L ]

L ]

L ]

L ]

L

L ]

-

e

L ]

L ]
Time [s] 0:13.4234 0:13.4543 0.0609
@ U1_tRMS_rc@AC Group [V] 229.0445 212422 -7.802307 |
@ U2_tAMS_rc@AC Group [V] 230.0193 1952293 -34.79007
 U3_tRMS_rc@AC Group [V] 232.3321 2212952 -11.03746 |
@ 11_tRMS_rc@AC Group [A] 175.2783 168,7107 -6.567596
©12_tRMS_rc@AC Group [A] 1747641 1605672 -14.19688 |
@ 12_tRMS_rc@AC Group [A] 176.2968 126:8450 -49.45181

P_t_rc@AC Group [W] 1212842 94399.09 -26885.07 |
@ Q_t_rc@AC Group [var] 2257.449 21168.95 1891150
®U_fund_SYM+_rc@AC Group V] 3990876 3676388 3144885 |
® U_fund_SYM-_rc@AC Group [V] 2.231610 29.19790 26.96629 |
I_fund_Q_SYM+_rc@AC Group -0508107 27.78573 28.29384 |
@1 fund O SYM- rr@AC Groun [A] -N418838 ~24. 739003 ~24.372M9
0~100m

I e e oo o oo D

L]

L ]

L ]

L ] _.

L ]

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

®1 find O SYM- rc@AC Groun [A]

0:13.4234 0:13.5240
229.0445 2205617
230.0193 195.1369
2323327 221.0747
175.2783 170,9569
1747641 160.7758
176.2968 126.9154
121284.2 94665.14
2257.449 2177672
399.0876 367.0700
2231610 2890072
-0.508107 29.03402
-N41RA3R ~?5.RA0R7

1951934
-32.01761 |
26.66911
29.60213 |
~254TITR
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a8 0 0

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
P_t_rc@AC Group [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

230.0193

175.2783
174.T641
176.2968

2257.449

2231610

-0.508107
-N41RR3R

1955010

172.1873

160.6952

127.7875

21262.65

29.54497
2832164

Recovery time

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

3:13.440984 3:113.514067
2192738 229.3384
196.7286 231.1522
222.0150 231.8267
170.4935 159.5110
160.6929 157.8303
1284366 157.5346
95190.20 109536.4
2115450 3283.438
367.7TTT1 399.6976
27.58999 0.896118
28.09620 0.234678
-24, TNRAR -N.109740

-10.98248

29.09805
1434616 |
-17871.04

-26.69387
-27.86152 |
7459974
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Test 4.D.2- Asymmetrical fault (U/Unom = 0,85); P = 20% +5% Pn

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

# U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@P_t_rc@AC Group [W]

#Q_t_rc@AC Group [var]

8 U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

1.784076
1277475
-NASTAN

28.62827

-12.74200 |

20412.66

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_re@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

B U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

1.784076
1277475
-NL1ASTA0

27.60494

2218653

~25.2R105

:

23.00888

-8.154959
-159,6387 |
20847.70
-31.90195 |
26.70801
29.06606 |
2511531
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°

& & & &2 & % a8 8 80

Duration time

@ U2_tRMS_rc@AC Group [V]
© U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

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

@1 fund O SYM- re@AC Groun [A]

61.11017
B68.3TTT4
24,61715
24557.66
20922.06
366.9462
29,69838

27.91430

Recovery time

Time []

@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
® 11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group (V]
' I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

3:14.807538 3'14.846802
195.1480 228.6366
195.4001 228.7596
195.7281 2219.5163
68.02256 36.70174
B68.20415 32.36282
68.18724 3349194
23984.65 22771925
31946.16 5700.196
338.4666 396.5738
05115865 0.232225
54.44610 1544353
-NNS1967 =2.066R471

-26245.97
58.10721
-0.279341

-2Mmaass
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Test 4.B.1- Single phase fault (U/Unom = 0,85); P = 100% +5% Pn

0~60ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

@ U2_tRMS_rc@AC Group [V]

© U3_tRMS5_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

®Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]

@ U_fund_SYM-_re@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- rc@AC Groun [A]

230.6975

175,784

17.62078
-16.39677

19.45491
1828419 |
1821343

0~100ms

Time [s]

@ U1_tRMS_rc@AC Group [V]

B U2_tRMS_rc@AC Group [V]

 U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

8 12_tRMS_rc@AC Group [A]

@ P_t_rc@AC Group [W]

@ Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
1_fund_Q_SYM+_rc@AC Group

@l fund O SYM- rc@AC Groun [A]

230.6975

175.7894
175.1727
175.0137

1956.315
399.2623
0.385672

-N1R?A44

1432164
103380.8
13859.80
3785385
19.49028

18.55612
-17.4TRRS

0.1006

-35.37387
-2421234

-31.79738
-17352.76 |

20.72372 |
19.10461
19.2012 |
~17.29401
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O ® & & 8 5 0 00

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]

® U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]

@ P_t_rc@AC Croup [W]

8 Q_t_rc@AC Group [var]

®U_fund_SYM+_rc@AC Group [V]

© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A]

19.00664
18.07829
-1R.74150

18.74229 |
~1R.55865

Recovery time

Time [s]

8 U1_tRMS_rc@AC Group [V]

@B U2_tRMS_rc@AC Group [V]

W U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]

@ 12_tRMS_rc@AC Group [A]

@ 12_tAMS_rc@AC Group [A]

®P_t_rc@AC Group [W]

©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]

@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

| @1 fund O SYM- rc@AC Groun [A]

-1/, TRIAT

159.1976

1507036

3019.636

398.6744

0.717335

-1.R45199

3406233
0076431 |
-14.53862
6757767 |
14,99706 |
4954.945 |
-10471.89
1958533 |
-18.19725
-17.91033 |
15.11R47

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,

523942, People’s Republic of China

Page 81 of 220

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. EN 50549-2 VER.O



SV

TV
42
o 5\
5
&

1828

BUREAU

Report No.: PV2210WDG0045-2

Test 4.B.2- Single phase fault (U/Unom = 0,85); P = 20% 5% Pn

L ]
L ]
L ]
L ]
L
L ]
L ]
. 3
L]
L ]
L ]
Time [s]
@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V] 2207124 194.0975 -35.61493 |
# U3_tRMS_rc@AC Group [V] 230.0700 229.3505 -0.719513 |
@ 11_tRMS_rc@AC Group [A] 36.06709 4967556 13.60847
©12_tRMS_rc@AC Group [A] 35.91700 5475117 18.83417 |
@ 12_tRMS_rc@AC Group [A] 35.37255 2820034 A17211
@ P_t_rc@AC Group [W] 2462828 2457100 -57.28711 |
@ Q_t_rc@AC Group [var] 1158,918 1447544 1331652
®U_fund_SYM+_rc@AC Group V] s97.7818 smz211 20.56015 |
® U_fund_SYM-_rc@AC Group [V] 0.477272 19.32109 18.84382 |
I_fund_Q_SYM+_rc@AC Group 1252386 19.44704 18.19465 |
@1 fund O SYM- rr@AC Groun [A] N.4774458 -15.15475 ~15.577T20
0~100ms
e T
L]
L ] =
o -
. .
= o
@ 1=
LI =F=
e =3 5 -
. et £ 2
. : e g i
® e T R S e T T SR EEE e EE TS TS [EEE T EEEEEE e EEe .
0:14.100 0:14.200 [ ~ TETS B 0:14.500 0:14.600 0:14.700 [ > ]
A 1 Delta
Time [s] 0:14.2858 0:14.3866 0.1008
® U1_tRMS_rc@AC Group [V] 229.2060 2295786 0372635 |
@ U2_tRMS_re@AC Group [V] 225.7124 194.4374 -35.27501
©U3_tRMS_rc@AC Group [V] 2300700 2295767 -0.493301 |
@ 11_tRMS_rc@AC Group [A] 36.06709 50.40451 14.35743
#12_tRMS_rc@AC Group [A] 35.91700 55.65657 1873097 |
@ 12_tRMS_rc@AC Group [A] 3537255 25.10637 -10.26618
@ P_t_rc@AC Group [W] 2462828 24030.79 -597.4980 |
@ Q_t_rc@AC Group [var] 1158.918 14675.24 13516.32
®U_fund_SYM+_rc@AC Croup V] 3977818 377.3339 2044791 |
@ U_fund_SYM-_rc@AC Group [V] 0477272 19.01483 18.53756
1_fund_Q_SYM+_rc@AC Group 1252386 19.80704 18,5466 |
L @l fund O SYM- re@AC Groun [A] N477448 -~17.355R0 -1T.TTR?5
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Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]
® U2_tRMS_rc@AC Group [V]
© U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Croup [W]
8 Q_t_rc@AC Group [var]
®U_fund_SYM+_rc@AC Group [V]
© U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group
| @1 fund O SYM- re@AC Groun [A]

-9.838251

e ® & 2 8 8 5 0 00

Time [s]

@ U1_tRMS_rc@AC Group [V]
B U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
@ 12_tAMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
©Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Croup [V]
@ U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group
@1 fund O SYM- rc@AC Groun [A]

397.7818
0.477272

N477448

~17T.37TRS1

0.0694

-35.59477
-0.784622
14,87566

70.71094 |
1413941

1871581

19.17111 |
=17.7T9R96
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Test OV1-Symmetrical fault (U/Unom = 1,25); P = 100% +5% Pn

L]
® |
L]
. -
LI
e i
. L
o |
L]
e
L]
Time [s]
@ U1_tRMS_rc@AC Group [V]
@ U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
@11_tRMS_rc@AC Group [A]
@ 12_tRMS_rc@AC Group [A]
®13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]
B U_fund_SYM+_rc@AC Group [V]
B U_fund_SYM-_re@AC Group [V]
I_fund_Q_SYM+_rc@AC Group
®| fund O SYM- rc@AC Groun [A]
®
.
L]
L]
[
L[]
® |
L]
L[]
L]
L]
Time [s]
@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
®13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
0 Q_t_rc@AC Group [var]
B U_fund_SYM+_rc@AC Croup [V]
B U_fund_SYM-_rc@AC Group [V]
I_fund_Q_SYM+_rc@AC Group
_-I fund O SYM- re@AC Groun [A1

174.8791

10648.04

3.085101

~1.759604
-0, 745449

-13.44418
-4357.094
6252642
95.14706
-1.006031
-82.76952
-2.M4T447

0~100ms

174.8791
10648.04
402.2416
3.085101

-N.745449

-2.31774n

56.74748
-9.382187

6371103

-1.571092

~1.872791
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Duration time

0:14.4254644 0:14.5448478
230.7136 285.5229
234.3426 287.5403
232.2052 288.6649
173.9545 1624192
171.9104 162.0781
174.8791 164.2055
120558.1 1192333
10648.04 7400184
402.2416 497.4799
3.085101 1471655

-1.750604 -85.89752
-0, 745449 -1.733515

-1.613446
-84.13792

Recovery time

LI

.

. ¥

° i

°

®

. i

L

L ]

® ¢

°
Time [s]
@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
# U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
®P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]
@ U_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]

1_fund_Q_SYM+_rc@AC Group

@ fund O SYM- re@AC Groun TAT

L ]

®

L]

. "

e |

® i

®

b4 1

L ]

. P

. k!
Time [s]
@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
B U3_tRMS_rc@AC Group [V]
@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]
®U_fund_SYM+_rc@AC Group [V]
B U_fund_SYM-_rc@AC Group [V]

- I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A1

0:14.5435496 0:14.5990185
2854933 230.9849
287.5645 230.7607
283.6754 230.5593
162.3734 161.2704
1612047 161.4380
164.1334 157.9805
1191403 1107769
T4111.74 STET.549
4974814 399.6851
1.514452 0.790123
-85.91568 0557155
-1.314977 -14RT1TR
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Test OV2-Symmetrical fault (U/Unom = 1,20); P = 100% +5% Pn
0~60ms
L ]
°
o p
o i
e
® i
. L
® 3
.
e i
L ]
Time [s] 0:14.42813 0:14.48876 0.06063
@ U1_tRMS_rc@AC Group [V] 229.3452 273.8765 44.53131
®U2_tRMS_rc@AC Group [V] 230.5515 275.9635 45.41197
# U3_tRMS_rc@AC Group [V] 2312005 2719565 46.75595
®11_tRMS_rc@AC Group [A] 176.0226 156.1476 -19,87498
@ 12_tRMS_rc@AC Group [A] 175.2851 155.9450 -19.34010
®13_tRMS_rc@AC Group [A] 175.0974 1509.3350 -15.76237
@P_t_rc@AC Group [W] 1212532 1169963 -4256.945
®Q_t_rc@AC Group [var] 1677121 56876.11 55198.99
B U_fund_SYM+_rc@AC Group [V] 398.9905 4778836 78.89313
® U_fund_SYM-_re@AC Group [V] 0.266797 1977461 1710684
I_fund_Q_SYM+_rc@AC Group -1.397671 -68.16859 -66.77052
®| fund O SYM- rc@AC Groun [A] NIRAFAR -1.7TR1419 -2 1R9RRT
0~100ms
®
® |
L ;'
LA
e
=1
.
. )
S |
L]
. ;
0:14.200 0:14.300 0:14.400 n_ ve500 0:14.600 0:14.700 0:14.800 2
A B Delta
Time [s) 0:14.42813 0:14.52899 0.10086
@ U1_tRMS_rc@AC Group [V] 229.3452 2744316 45.08643
®U2_tRMS_rc@AC Group [V] 230.5515 276.4549 45.90340
 U3_tRMS_rc@AC Group [V] 2302005 2715900 46.38950
®11_tRMS_rc@AC Group [A] 176.0226 160,9821 -15.04057
@ 12_tRMS_rc@AC Group [A] 175.2851 157.2763 -18.00880
®13_tRMS_rc@AC Group [A] 175.0074 161.2435 -13.85387
@ P_t_rc@AC Group [W] 1212532 1192204 -2032.766
0 Q_t_rc@AC Group [var] 1677.121 57628.14 5595102
®U_fund_SYM+_rc@AC Group [V] 396.9905 478.2807 79.29025
®U_fund_SYM-_rc@AC Group [V] 0.266797 1.105752 0.928955
I_fund_Q_SYM+_rc@AC Group -1.397671 -69.39478 -67.99710
_-I fund O SYM- re@AC Groun [A1 N.3RRFER 2315914 2. TR
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa}d (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan Cl'Ey, Guangdong Province, . Fa?<: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 86 of 220 TRF No. EN 50549-2 VER.O



Report No.: PV2210WDG0045-2

Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
®P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]
 I_fund_Q_SYM+_rc@AC Group
®| fund O SYM- rc@AC Groun [A1

021944766

275.0520
276.5016
2766187
152.4630
1516192
152.0341
112214.1
5711839
4T8.1165
0.522003
-68.90150
-0 1RANIT

-67.50383
552385

Recovery time

oo 00 0 00

Time [s]

@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
®11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]

B U_fund_SYM+_rc@AC Group [V]
®U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A1

~NIRANT

nradnd
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Report No.: PV2210WDG0045-2
Test OV3-Symmetrical fault (U/Unom = 1,15); P = 100% +5% P

L ]

L ]

L ]

[ ]

® |

. -

L ]

® |

L ]

e i

.
Time [s] 0:13.6038 0:13.6637 0.0600
@ U1_tRMS_rc@AC Group [V] 229.3099 262.8350 33.52510
@ U2_tRMS_rc@AC Group [V] 230.4850 264.8102 34.32430
© U3_tRMS_rc@AC Group [V] 2311917 266.4351 35.24336
@11_tRMS_rc@AC Group [A] 175.6654 160,0217 -15.64368
@ 12_tRMS_rc@AC Group [A] 1753172 150,4850 -15.83223
®13_tRMS_rc@AC Group [A] 175.2707 161.2368 -14.03383
@P_t_rc@AC Group [W] 121197.8 1203115 -856.3203
®Q_t_rc@AC Group [var] 1T92.606 4145041 39657.81
®U_fund_SYM+_rc@AC Group [V] 398.9277 458.4167 59.48901
®U_fund_SYM-_rc@AC Group [V] 0.329419 1.568451 1270032

" 1_fund_Q_SYM+_rc@AC Group -1.260276 -51.92728 -50.66700
@l fimd O SYM- re@@AC Groun TAT -0, 107681 -N.RAS125 -NTR7444
0~100ms

® |

L ]

L ]

®

° i

° i

L ]

L ]

[ ]

[ ]

=
Time [s] 0:13.6038 0:13.7041 0.1004
@ U1_tRMS_rc@AC Group [V] 229.3099 263.0641 33.75420
®U2_tRMS_rc@AC Group [V] 230.4859 264.8673 34.38145
© U3_tRMS_rc@AC Group [V] 2311917 266.0661 34.87440
@ 11_tRMS_rc@AC Group [A] 175.6654 162.1504 -13.31501
©12_tRMS_rc@AC Group [A] 175.3172 160.6256 -14.69164
®13_tRMS_rc@AC Group [A] 175.2707 162.7705 -12.50012
®P_t_rc@AC Group [W] 121197.8 1213653 167.4609
0 Q_t_rc@AC Group [var] 1792.606 42247.02 4045441
®U_fund_SYM+_rc@AC Croup [V] 398.9277 458.3356 50.45786
®U_fund_SYM-_rc@AC Group [V] 0.329419 1176177 0.846758

I_fund_Q_SYM+_rc@AC Group -1.260276 -53.06396 -51.80369

_-I fund O SYM- re@AC Groun TAT ~N1N7RR -1.7R3RR4 ~LIB1203
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Duration time

Time [s]

@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]

© U3_tRMS_rc@AC Group [V]

@ 11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]

@ 13_tRMS_rc@AC Group [A]
®P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]

@ U_fund_SYM+_rc@AC Group [V]
@ U_fund_SYM-_rc@AC Group [V]
 I_fund_Q_SYM+_rc@AC Group
®| fund O SYM- rc@AC Groun [A1

2311917

1752707

Recovery time

Time [s]

@ U1_tRMS_rc@AC Group [V]
®U2_tRMS_rc@AC Group [V]
W U3_tRMS_rc@AC Group [V]
®11_tRMS_rc@AC Group [A]
©12_tRMS_rc@AC Group [A]
@ 13_tRMS_rc@AC Group [A]
@ P_t_rc@AC Group [W]
®Q_t_rc@AC Group [var]

B U_fund_SYM+_rc@AC Group [V]
®U_fund_SYM-_rc@AC Group [V]
- I_fund_Q_SYM+_rc@AC Group

@1 fund O SYM- re@AC Groun [A1

0.474731

-N.547T37

2314284

157.6154

-38334.78

-1.4RR547
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A Report No.: PV2210WDG0045-2

EN 50549-2:2019: Active response to frequency deviation

Clause Test requirement Test procedure according standard Result
4.6.1 Power response to over frequency VDE V 0124-100:2020, clause 5.4.4 P
46.2 Power response to under frequency VDE V 0124-100:2020, clause 5.4.6 N/A
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Bg;}ea“u;’ﬁrgfjniﬁenzr‘e” Co., Ltd. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 90 of 220 TRF No. EN 50549-2 VER.O



N7
/s >
e )
S >)
a A
528

Report No.: PV2210WDG0045-2

4.6.1 Power response to over frequency P

Test result:
1-min mean value [Hz]: a) 50,00 | b) 50,25 | c) 50,70 | d)51,40 | e) 50,70 | f) 50,25 | g) 50,00

1. Measurement a) to g): Active power output =100% Pemax
s=5% (40% Pret / Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Psetpoint [KW]: N/A 118,58 96,80 62,92 96,80 118,58 N/A
Peso [KW]: 120,02 116,99 95,89 62,16 95,84 116,88 120,42
AP g60/Pemax [%)]: N/A -1,31 -0,75 -0,63 -0,79 -1,40 N/A

1-min mean value [Hz]: | a) 50,00 | b)50,25 | ¢) 50,70 | d) 51,40 | €) 50,70 | f) 50,25 | g) 50,00

2. Measurement a) to g): Active power output 60% after freezing = 100% Pemax
s=5% (40% Pret / Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Psetpoint [KW]: N/A 71,15 58,08 37,75 58,08 71,15 N/A
Peso [KW]: 72,38 70,50 57,45 37,26 57,47 70,52 120,60
AP 50/PEmax [%]: N/A -0,54 -0,52 -0,41 -0,50 -0,52 N/A
Limit AP/P1min: + 10 % of Pemax

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

52.00 150
51.50 1+ 120
|
-—— - -—— - = e =

=) —
— 51.00 | M =
-~ - e e o S o
c I E— =
= .
o 50.50 B0 o
:: o

50.00 30

48 50 0

0 100 200 300 400 500 &00 FO0 E00 OO0
Time[s]
Freq F = = =P_limit
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Graph of Measurement 2.:Active power output 60% after freezing 100% Pemax
52.00 150
51.50 120
=) —
— 51.00 90 =
;j' - - = A £
[ —_
o - ———— o
=] " i P =
o 50.50 —-——— k== 80 &
bl T —— o
o [ — I —
50.00 Jr 30
48 50 0
0 100 200 300 400 S00 &00 700 E00
Time[s]
—— Freq e - — - F_ it
Graph of power gradient:
52.00 150
51.50 120
=) —
— 51.00 90 =
o =
T, 1]
2 50.50 M- 60 2
o o
=
50.00 —l 30
48 50 0
B0O O00 1000 1100 1200
Time[s]
—_—freg =—P = = =P limit
Test:
The test is conducted for two powers. First, the test must start at a power =100% Pemax ("Measurement 1"),
and in a second test, for a power 60% Pemax ("Measurement 2"). In the second test, after freezing of the P,
the available active power output must be increased to a value =100% Pemax, and after the network
frequency of 50,2 Hz is fallen below, the rise of the active power gradient must be recorded.
Point g) must be held until the micro-generator is again feeding in with the active power output available.
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
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Report No.: PV2210WDG0045-2

Assessment criterion:
For f = 50,2 Hz, the value of the Pm active power currently being generated is "frozen".

a) For adjustable micro-generators when:
1) the active power reduces between measuring points b) and f) given above with the set gradient
Pwm per Hz for a increasing frequency (or rises for a frequency decreasing again).
2) the maximum active power gradient occurring in point is less than the configured maximum
active power per minute
3) the reaction value of the setpoint determined by the gradient characteristic curve does not differ
from Pemax by more than £ 10%.
4) the settling time is equal or below 2 s with an intentional delay set to zero
b) For partly adjustable micro-generators
1) when they behave as in a) within their adjustment range, and
2) when, outside the adjustable range, the power fed in on leaving the adjustment range remains
constant until shutdown. Shutdown must be no later than at 51,5 Hz.

Note:
The test method refer to clause 5.4.4 of VDE V 0124-100:2020.

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongauan Branch R Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 93 of 220 TRF No. EN 50549-2 VER.O



A Report No.: PV2210WDG0045-2

EN 50549-2:2019: Power response to voltage variations and voltage changes

Clause Test requirement Test procedure according standard Result
4722 Capabilities - P
i i . .
4.7.2.3.2 | Setpoint control modes (cos @ setpoint | £y 1G3; Revision 25, clause 4.2.2 P
mode)
4.7.2.3.2 | Setpoint control modes (Q setpoint EN 50438:2013, Annex D.3.4.2.1 p
mode, 48.43%)
4722 Capabilities (Q Response time) CEIl 0-21:2022-03, Annex B.1.2.4 P
4.7.2.3.3 | Voltage related control modes (Q (U) | ype AR 4105:2018-05, clause 5.7.2.4 P
controls)
4.7.2.3.4 ES;’\‘/’;{ related control modes (cos @ (P) | ypE v 0124-100:2020, clause 5.3.6.4 P
473 | /oltage related active power reduction | o) o 51.2022-03, Annex B.1.3.1 P
(P(U) function)
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
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Report No.: PV2210WDG0045-2
4.7.2 Voltage support by reactive power
4.7.2.2 Capabilities P
4.7.2.3.2 Fix control modes (cos ¢ setpoint mode)
Test result:
PF = 0,8 / Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 12,412 9,149 0,805 229,62
20% 24,373 18,035 0,804 229,72
30% 36,511 27,631 0,797 229,84
40% 48,679 36,619 0,799 229,95
50% 60,145 45,134 0,800 230,06
60% 72,482 53,647 0,804 230,20
70% 84,134 62,151 0,804 230,32
80% 92,414 68,460 0,804 230,40
90% 95,745 71,357 0,802 230,44
100% 98,041 71,284 0,809 230,48
PF = 0,8 / Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [kW] [kVar] [cos @] (V]
10% 12,187 -9,083 -0,802 229,63
20% 24,400 -18,181 -0,802 229,72
30% 36,593 -27,573 -0,799 229,81
40% 48,415 -36,308 -0,800 229,89
50% 60,554 -45,057 -0,802 229,98
60% 72,767 -53,602 -0,805 230,07
70% 84,508 -61,546 -0,808 230,17
80% 92,170 -67,885 -0,805 230,16
90% 95,430 -72,224 -0,797 230,23
100% 95,498 -72,153 -0,798 230,22
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [kW] [kVar] [cos @] [Vl
10% 13,003 1,828 0,989 229,71
20% 24,994 1,515 0,998 229,81
30% 35,993 1,652 0,999 229,90
40% 48,118 1,861 0,999 230,00
50% 60,245 2,081 0,999 230,09
60% 72,378 2,304 0,999 230,18
70% 84,557 1,304 1,000 230,29
80% 96,667 1,404 1,000 230,40
90% 108,805 1,332 1,000 230,51
100% 120,562 1,599 1,000 230,61
Assessment criterion:
When operating above the apparent power threshold Sminequal to 10 % of the maximum apparent power
Smax or the minimum regulating level of the generating plant, whichever is the higher value, the reactive
power capability shall be provided with an accuracy of + 2 % Smax. Up to this apparent power threshold
Smin, deviations above 2 % are permissible; nevertheless the accuracy shall always be as good as
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7
SV

technically feasible and the exchange of uncontrolled reactive power in this low-power operation mode
shall not exceed 10 % of the maximum apparent power Smax.

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Diagram

140
120
100
— Bl
=
—
- 60
40
20
0
-&0 -60 -40 20 0 20 40 &0 Bl
Qkvar]
—l—nducitive —d— Capaditive #— Cos phi=1
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Report No.: PV2210WDG0045-2
4.7.2 Voltage support by reactive power
4.7.2.2 Capabilities P
4.7.2.3.2 Fix control modes (Q setpoint mode)
Test result:
Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 12,128 72,064 0,164 229,78
20% 24,787 72,228 0,325 229,91
30% 36,544 72,446 0,450 229,97
40% 48,458 72,242 0,557 230,07
50% 60,397 72,307 0,641 230,18
60% 72,699 72,166 0,710 230,21
70% 84,959 72,331 0,761 230,40
80% 97,622 71,953 0,805 230,62
90% 95,745 71,357 0,802 230,44
100% 98,041 71,284 0,809 230,48
Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 12,236 -71,533 -0,169 229,65
20% 24,455 -71,296 -0,324 229,71
30% 36,632 -71,533 -0,456 229,84
40% 49,356 -71,626 -0,567 229,94
50% 60,415 -71,605 -0,645 230,03
60% 71,465 -71,481 -0,707 230,12
70% 83,627 -71,220 -0,761 230,21
80% 91,429 -71,313 -0,789 230,25
90% 95,430 -72,224 -0,797 230,23
100% 95,498 -72,153 -0,798 230,22
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [kW] [kVar] [cos @] (V]
10% 13,003 1,828 0,989 229,71
20% 24,994 1,515 0,998 229,81
30% 35,993 1,652 0,999 229,90
40% 48,118 1,861 0,999 230,00
50% 60,245 2,081 0,999 230,09
60% 72,378 2,304 0,999 230,18
70% 84,557 1,304 1,000 230,29
80% 96,667 1,404 1,000 230,40
90% 108,805 1,332 1,000 230,51
100% 120,562 1,599 1,000 230,61
Assessment criterion:
When operating above the apparent power threshold Smin equal to 10 % of the maximum apparent power
Smaxor the minimum regulating level of the generating plant, whichever is the higher value, the reactive
power capability shall be provided with an accuracy of + 2 % Smax. Up to this apparent power threshold
Smin, deviations above 2 % are permissible; nevertheless the accuracy shall always be as good as
technically feasible and the exchange of uncontrolled reactive power in this low-power operation mode
shall not exceed 10 % of the maximum apparent power Smax.Generating plants must meet the reactive
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power requirement regardless of the number of feeding phases under normal steady-state operating
conditions in the voltage tolerance band +10%Un and -15%Un.

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Diagram
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4.7.2.2 Capabilities p
Q Response time
Reaction time
Test result:
Time Result
1. Reaction time Q=0 to Qmin (50% test) 0,2s P
2. Reaction time Qmin to Qmax (50% test) 0,2s P
3. Reaction time Qmax to Q=0 (50% test) 0,2s P
4, Reaction time Q=0 to Qmin (100% test) 0,2s P
5. Reaction time Qmin to Qmax (100% test) 0,2s P
6. Reaction time Qmax to Q=0 (100% test) 0,2s P
Graph 50%Pn
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7
SV

Graph 100%Pn
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Assessment criterion:

DC source should be set to 50%(test1) and 100%(test2) output power micro-generator.

Starting with Q=0 then Qmin to Qmax, and then back to Q=0 in doing so each point must be kept for at
least 2 minute.

The total tolerance is AQ < +5,0% of Pn.

The maximum response time is less than 10s.
The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co.. Ltd No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Donaguan Branch v Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 100 of 220 TRF No. EN 50549-2 VER.O



0V
/s >
e )
S >)
a A
528

Report No.: PV2210WDG0045-2
4.7.2.2 Capabilities P
4.7.2.3.3 Voltage related control modes (Q (U) controls)

Test result:
Qmin reactive power in accordance to standard characteristic curve Q=f(V)
PPensc | "Seiigint | PPens U4l | modcined | messued | expecied | [Pl
<20% 1,05Vn 10,64 241,50 -2,301 =0 -2,38
<20% 1,07Vn 10,62 246,09 -2,391 =0 -2,47
< 20%-30% 1,07Vn 30,37 246,10 -36,476 -36,300 -0,18
40% 1,07Vn 40,07 246,17 -36,617 -36,300 -0,33
50% 1,07Vn 50,09 246,25 -36,329 -36,300 -0,03
60% 1,07Vn 59,14 246,10 -36,388 -36,300 -0,09
70% 1,07Vn 70,20 246,14 -36,222 -36,300 0,08
80% 1,07Vn 79,40 246,15 -36,660 -36,300 -0,37
90% 1,07Vn 89,47 246,17 -36,298 -36,300 0,00
100% 1,07Vn 95,36 246,15 -35,966 -36,300 0,35
100% 1,08Vn 82,75 248,71 -71,972 -72,600 0,65
100%-10% 1,08Vn 10,48 248,70 -72,855 -72,600 -0,26
10%— <5% 1,08Vn 4,33 248,75 -2,653 =0 -2,74
Qmax reactive power in accordance to standard characteristic curve Q=f(V)
PPense | 'Seigint | PPens 4l | moicined | messued | expecied | [Pl
<20% 0.95Vn 14,78 218,46 2,389 =0 2,47
<20% 0,93Vn 14,80 213,99 2,363 =0 2,44
< 20%-30% 0,93Vn 30,18 213,98 36,402 36,300 0,11
40% 0,93Vn 40,08 213,97 36,299 36,300 0,00
50% 0,93Vn 48,46 213,94 36,450 36,300 0,15
60% 0,93Vn 59,17 214,06 35,966 36,300 -0,35
70% 0,93Vn 69,44 214,23 36,713 36,300 0,43
80% 0,93Vn 79,71 213,73 36,601 36,300 0,31
90% 0,93Vn 87,97 214,04 36,537 36,300 0,24
100% 0,93Vn 87,72 213,96 36,727 36,300 0,44
100% 0,92Vn 69,84 211,63 72,179 72,600 -0,43
100%-10% 0,92Vn 9,92 211,55 72,602 72,600 0,00
10%— <5% 0,92Vn 4,03 210,84 1,915 =0 1,98
Test:
The verification of the accuracy of the Q (U) control of the reactive power-voltage characteristic Un shown
in CEl 0-21, B.1.2.6, Figure 7 is effected by a slow variation of the line voltage Un in the range 90% Un to
110% Un. Depending on the type of EZE (single- or three-phase), the voltage changes must be carried out
simultaneously or symmetrically on all phases.
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steps according above table.

a) In order to check the stationary accuracy, the permissible voltage range shall be passed through within

JLIII.III
V=11V,
Vs Vis=1,08 Vs
e - Wig
] 1
D'1".:n ! . Drr'a: @]
!
Vi e !
Va V=092 Vs
lII'1"-2| = {],9 lI'l"l.r
Figure 7

The voltages are to be set with a maximum deviation of 0,25% Un.

Assessment criterion:

The value measured for each set point to the set value is AQ < + 5 %Po.

The above test data is according to the four set points: V1i=0,94 Un and V2i=0,92 Un, Vis=1,06 Un and
Va2s=1,08 Un, these set points are adjustable.

The Piock in is set 10 20%Pemax and Plock out is set t0 5%PEemax.

Note:

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.
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Test of the dynamics of the Q (U) regulation

Test result:

Voltage jump Vac [% U]

Q [kVar] measured

Q [%Qmin] measured

T=3tmeasured

-72,369 99,68 72s
100 to 108 -72,579 99,97 72s
-72,319 99,61 7,0s

Voltage jump Vac [% U] Q [kVar] measured | Q [%Qmax] measured T=3tmeasured
71,642 98,68 10,0 s
100 to 92 71,640 98,68 10,0 s
71,476 98,45 98s

Note:

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Graph of 100%U, to 108% Ux:
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Graph of 100%U, to 92% Un:
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Report No.: PV2210WDG0045-2
4.7.2.2 Capabilities P
4.7.2.3.4 Power related Control mode (cos ¢ (P) curve)

Test result:

Test 1:

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

U [VI: 229,83 | 229,91 | 230,00 | 230,08 | 230,20 | 230,32 | 230,46 | 230,62 | 230,62
Pe3so [kW]: 2475 | 36,29 | 48,44 | 60,50 | 72,80 | 84,61 | 98,78 | 108,82 | 111,70
Pe3so of Pemax [%]: 20,45 | 29,99 | 40,04 | 50,00 | 60,16 | 69,93 | 81,64 | 89,93 | 92,31
Qeszo [kVar]: 0,34 0,35 0,95 0,45 13,10 | 24,13 | 35,89 | 45,90 | 47,75
COS QEs0: 0,991 | 0,991 | 0,991 | 0,993 | 0,981 | 0,961 | 0,940 | 0,921 | 0,919
COS Qsetpoint Of Peso: 1,000 | 1,000 | 1,000 | 1,000 | 0,980 | 0,960 | 0,937 | 0,920 | 0,915
Limit cos @ g3o: COS Psetpoint £ 0,01

Test 2:

P/Pemax [%] 20 50 100

30 s mean value 20% to 50% to 100% Pemax
U [VI: 229,85 230,12 230,61
Peso [KW]: 24,32 60,80 111,74
Peso of Pemax [%]: 20,10 50,25 92,35
Qeso [kVar]: 0,39 0,44 47,61
COS ¢ E30: 0,991 0,993 0,919
COS Psetpoint Of Pe3o: 1,000 1,000 0,915
To[s]: 0,2s 1,2s
P/Pemax [%] 100 50 20
30 s mean value 100% to 50% to 20% Pemax
U [VI]: 230,62 230,12 229,84
Peso [KW]: 111,74 60,90 24,34
Peso of Pemax [%]: 92,35 50,33 20,11
Qeso [kVar]: 47,63 0,54 0,42
COS ¢ E30: 0,919 0,993 0,991
COS Psetpoint Of Pe3o: 0,915 1,000 1,000
To[s]: 12s 0,2s
Limit To [s]: 10s
Limit cos @ g3o: COS Psetpoint £ 0,02
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523942, People’s Republic of China
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Test resulit:
Graph of cos ¢(P): Test a)
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Test:
Test 1: Using the standard characteristic curve increases the active power from 20% Pemax in increments
of 10% Pemax to Pemax, The test is carried out in reverse.
Test 2: Using the standard characteristic curve increases the active power from 20% Pemax t0 50% Pemax
and to Pemax, The test is carried out in reverse, After the PGU has settled, the end value reached is
determined as a 30 s mean value.
Characteristic curve cos @ (P)

Cos ¢ A

0,9/0,95%)- g s s = e em e aeey .

over-excited

under-excited

0,9/0,95%) -

*) Depending on Syma,-

Assessment criterion:

Test 1: cos @ accuracy cos ¢ (x£0,01)
Test 2: cos ¢ accuracy cos ¢ (+0,02)

For the test to be passed, the cos ¢ setpoint from the active power must be measured at the terminals of
the PGU within a settling time of 10 s.

Note:
The test method refer to clause 5.3.6.4 of VDE V 0124-100:2020.

The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.
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4.7.3 Voltage related active power reduction (P(U) function) P
Test result:
5-min mean value / (P/ Pemax) 100% to 20%
Settling time [s]: 9,4
P ee0 [%]: 19,60%
AP e50/Psetpoint [%6]: 20 % or less of Pemax
Limit settling time: 600s
Test:

a) Set the voltage to 2% Vn lower than the activation threshold stated by the manufacturer.

b) Set the voltage to 112%Vn, The inverter now has to reduce its output power to value lower than
20%Pemax within 5min.

c) Set the voltage back to 2%Vn lower than the activation threshold, Check that the active power will return
to the value consistent with the power available from the primary source or simulated.

Assessment criterion:

for adjustable PGUs:

- no network disconnection

- the active power value does not exceed the setpoint of 20% Pemax
- the setting time determind is equal or less than 600s

Note:
The tests had been performed on the ASW110K-LT are valid for the ASW75K-LT, ASW80K-LT and
ASW100K-LT since it is almost same as in hardware and just power derated by software.

Graph:
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EN 50549-2:2019: Power quality

Clause Test requirement Test procedure according standard Result
4.8 EMC and power quality - P
Harmonic current emission EN 61000-3-2, P
EN 61000-3-12
Harmonic current emission EN 61000-4-7 P
Switching operations IEC 61400-21 P
Voltage fluctuation and flicker E“ g] 8882?1 P
Flicker and voltage fluctuations IEC 61400-21 P
DC injection EN 50438, Annex D.3.10 P
Immunity to voltage dips and short G59/3-4:2018-05, clause 13.8.4.5 P
interruptions ’
Unbalance BDEW TGS, Revision 25, clause 4.3.5 P
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
Test result: ASW75K-LT
Watts [kW] 8,199 8,092 8,386
Vrms [V] 230,41 230,29 230,30
Arms [A] 35,64 35,16 36,44
Frequency [Hz] 50,00
THD50 (33% output power) 0,612 0,692 0,739
PWHD50 (33% output power) 2,413 2,322 2,356
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power o @ (A T HiEEs Li(r::irtrseF’Z]
L1 L2 L3 L1 L2 L3 -- --
1st 35,633 | 35,141 36,423 | 32,782 | 32,330 | 33,510 | Three Phase --
2nd 0,138 0,074 0,122 0,127 0,068 0,112 | Three Phase 8,00
3rd 0,155 0,423 0,457 0,143 0,389 0,421 Three Phase 21,60
4th 0,105 0,107 0,071 0,096 0,098 0,066 | Three Phase 4,00
5th 0,164 0,175 0,227 0,150 0,161 0,209 | Three Phase 10,70
6th 0,041 0,040 0,043 0,037 0,036 0,040 | Three Phase 2,67
7th 0,144 0,151 0,174 0,133 0,139 0,160 | Three Phase 7,20
8th 0,043 0,041 0,072 0,040 0,038 0,066 | Three Phase 2,00
9th 0,051 0,032 0,059 0,047 0,030 0,054 | Three Phase 3,80
10th 0,045 0,035 0,027 0,041 0,032 0,025 | Three Phase 1,60
11th 0,065 0,072 0,087 0,060 0,067 0,080 | Three Phase 3,10
12th 0,044 0,025 0,036 0,041 0,023 0,033 | Three Phase 1,33
13th 0,059 0,060 0,064 0,055 0,055 0,059 | Three Phase 2,00
14th 0,043 0,026 0,049 0,039 0,024 0,045 | Three Phase N/A
15th 0,028 0,032 0,037 0,026 0,030 0,034 | Three Phase N/A
16th 0,040 0,038 0,019 0,037 0,035 0,017 | Three Phase N/A
17th 0,212 0,192 0,196 0,195 0,176 0,180 | Three Phase N/A
18th 0,035 0,023 0,026 0,032 0,021 0,024 | Three Phase N/A
19th 0,211 0,209 0,212 0,194 0,192 0,195 | Three Phase N/A
20th 0,042 0,037 0,038 0,038 0,034 0,035 | Three Phase N/A
21th 0,027 0,025 0,028 0,025 0,023 0,026 | Three Phase N/A
22th 0,016 0,019 0,019 0,015 0,018 0,017 | Three Phase N/A
23th 0,156 0,154 0,161 0,144 0,142 0,148 | Three Phase N/A
24th 0,041 0,021 0,026 0,038 0,019 0,024 | Three Phase N/A
25th 0,218 0,224 0,223 0,200 0,206 0,205 | Three Phase N/A
26th 0,026 0,022 0,027 0,024 0,020 0,025 | Three Phase N/A
27th 0,016 0,018 0,015 0,015 0,016 0,014 | Three Phase N/A
28th 0,020 0,022 0,014 0,019 0,020 0,013 | Three Phase N/A
29th 0,147 0,146 0,142 0,135 0,134 0,130 | Three Phase N/A
30th 0,037 0,017 0,023 0,034 0,016 0,021 Three Phase N/A
31th 0,186 0,176 0,181 0,171 0,162 0,166 | Three Phase N/A
32th 0,027 0,020 0,028 0,025 0,019 0,026 | Three Phase N/A
33th 0,017 0,014 0,018 0,015 0,013 0,016 | Three Phase N/A
34th 0,023 0,019 0,014 0,021 0,018 0,013 | Three Phase N/A
35th 0,118 0,123 0,116 0,109 0,113 0,107 | Three Phase N/A
36th 0,027 0,019 0,015 0,024 0,017 0,013 | Three Phase N/A
37th 0,148 0,142 0,149 0,136 0,130 0,137 | Three Phase N/A
38th 0,024 0,015 0,023 0,022 0,013 0,021 Three Phase N/A
39th 0,019 0,014 0,013 0,018 0,013 0,012 | Three Phase N/A
40th 0,062 0,031 0,036 0,057 0,028 0,033 | Three Phase N/A
41th 0,109 0,111 0,113 0,100 0,102 0,104 | Three Phase N/A
42th 0,025 0,016 0,014 0,023 0,014 0,013 | Three Phase N/A
43th 0,123 0,123 0,120 0,113 0,113 0,111 Three Phase N/A
Bureau Veritas Shenzhen Co.. Ltd. No. 96, Guantai Roa_d (Houjie Section), l—_loujie Tel: +86 769 8998 2098
Dongguan Branch ’ Town, Dongguan Cltyy, Guangdong Pr.ovmce, . Fa?<: +86 769 8599 1080
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
44th 0,022 0,015 0,018 0,020 0,014 0,017 | Three Phase N/A
45th 0,034 0,019 0,016 0,031 0,017 0,015 | Three Phase N/A
46th 0,025 0,014 0,013 0,023 0,013 0,012 | Three Phase N/A
47th 0,089 0,094 0,090 0,082 0,086 0,083 | Three Phase N/A
48th 0,022 0,016 0,013 0,020 0,015 0,012 | Three Phase N/A
49th 0,108 0,107 0,109 0,099 0,099 0,101 Three Phase N/A
50th 0,020 0,012 0,016 0,018 0,011 0,015 | Three Phase N/A
Watts [kW] 16,621 16,328 16,812
Vrms [V] 230,03 230,30 230,69
Arms [A] 72,29 70,91 72,89
Frequency [Hz] 50,00
THD50 (66% output power) 0,676 0,988 0,821
PWHD50 (66% output power) 2,565 2,216 2,432
. . Harmonic
Harmonic | Current Magnitude [A] at o
o 6 of Fundamental Phase Current
order n 100% rated output power Limits [%]
L1 L2 L3 L1 L2 L3 -- -
1st 72,271 70,894 | 72,873 | 66,489 | 65,223 | 67,043 | Three Phase --
2nd 0,075 0,049 0,065 0,069 0,045 0,060 | Three Phase 8,00
3rd 0,299 0,896 0,595 0,275 0,825 0,548 | Three Phase 21,60
4th 0,127 0,094 0,106 0,117 0,087 0,098 | Three Phase 4,00
5th 0,159 0,143 0,210 0,147 0,132 0,193 | Three Phase 10,70
6th 0,032 0,048 0,041 0,029 0,044 0,037 | Three Phase 2,67
7th 0,154 0,159 0,174 0,142 0,146 0,160 | Three Phase 7,20
8th 0,039 0,030 0,056 0,036 0,028 0,051 Three Phase 2,00
9th 0,043 0,032 0,030 0,040 0,030 0,027 | Three Phase 3,80
10th 0,036 0,024 0,024 0,033 0,022 0,022 | Three Phase 1,60
11th 0,086 0,106 0,111 0,079 0,097 0,103 | Three Phase 3,10
12th 0,043 0,025 0,049 0,039 0,023 0,045 | Three Phase 1,33
13th 0,066 0,073 0,084 0,060 0,067 0,077 | Three Phase 2,00
14th 0,038 0,024 0,040 0,035 0,022 0,037 | Three Phase N/A
15th 0,079 0,046 0,058 0,073 0,043 0,054 | Three Phase N/A
16th 0,048 0,036 0,025 0,045 0,033 0,023 | Three Phase N/A
17th 0,224 0,174 0,206 0,206 0,160 0,190 | Three Phase N/A
18th 0,036 0,019 0,034 0,033 0,018 0,031 Three Phase N/A
19th 0,213 0,201 0,221 0,196 0,185 0,203 | Three Phase N/A
20th 0,039 0,042 0,035 0,036 0,038 0,032 | Three Phase N/A
21th 0,028 0,022 0,035 0,025 0,020 0,032 | Three Phase N/A
22th 0,023 0,021 0,023 0,021 0,019 0,021 Three Phase N/A
23th 0,189 0,134 0,180 0,173 0,123 0,165 | Three Phase N/A
24th 0,040 0,019 0,032 0,037 0,017 0,030 | Three Phase N/A
25th 0,233 0,213 0,227 0,215 0,196 0,209 | Three Phase N/A
26th 0,029 0,020 0,030 0,027 0,019 0,028 | Three Phase N/A
27th 0,027 0,022 0,017 0,025 0,020 0,015 | Three Phase N/A
28th 0,024 0,020 0,016 0,022 0,019 0,014 | Three Phase N/A
29th 0,147 0,129 0,139 0,135 0,119 0,128 | Three Phase N/A
30th 0,029 0,018 0,019 0,026 0,017 0,017 | Three Phase N/A
31th 0,192 0,178 0,185 0,177 0,163 0,170 | Three Phase N/A
32th 0,028 0,017 0,028 0,026 0,016 0,026 | Three Phase N/A
33th 0,022 0,017 0,014 0,020 0,016 0,013 | Three Phase N/A
34th 0,028 0,018 0,016 0,026 0,017 0,014 | Three Phase N/A
35th 0,122 0,113 0,111 0,112 0,104 0,103 | Three Phase N/A
36th 0,027 0,019 0,015 0,024 0,017 0,014 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
37th 0,158 0,146 0,154 0,145 0,134 0,142 | Three Phase N/A
38th 0,026 0,014 0,024 0,024 0,013 0,022 | Three Phase N/A
39th 0,021 0,014 0,015 0,019 0,013 0,013 | Three Phase N/A
40th 0,066 0,032 0,038 0,060 0,029 0,035 | Three Phase N/A
41th 0,103 0,105 0,094 0,095 0,097 0,087 | Three Phase N/A
42th 0,024 0,016 0,013 0,022 0,015 0,012 | Three Phase N/A
43th 0,128 0,118 0,124 0,117 0,108 0,114 | Three Phase N/A
44th 0,024 0,012 0,020 0,022 0,011 0,019 | Three Phase N/A
45th 0,024 0,016 0,013 0,022 0,014 0,012 | Three Phase N/A
46th 0,027 0,015 0,013 0,025 0,014 0,012 | Three Phase N/A
47th 0,087 0,087 0,083 0,080 0,080 0,077 | Three Phase N/A
48th 0,020 0,018 0,012 0,018 0,017 0,011 Three Phase N/A
49th 0,104 0,098 0,099 0,096 0,090 0,091 Three Phase N/A
50th 0,021 0,010 0,020 0,020 0,009 0,018 | Three Phase N/A
Watts [kW] 24,810 24,596 25,293
Vrms [V] 229,15 230,97 232,42
Arms [A] 108,40 106,58 108,88
Frequency [Hz] 50,00
THD50 (100% output power) 2,167 2,195 2,201
PWHD50 (100% output power) 9,421 9,432 9,740
. . Harmonic
Harmonic | Current Magnitude [A] at o
o 6 of Fundamental Phase Current
order n 100% rated output power Limits [%]
L1 L2 L3 L1 L2 L3 -- -
1st 108,398 | 106,577 | 108,877 | 99,726 | 98,051 | 100,167 | Three Phase -
2nd 0,071 0,061 0,070 0,065 0,056 0,065 | Three Phase 8,00
3rd 0,621 0,759 0,217 0,572 0,698 0,199 | Three Phase 21,60
4th 0,498 0,596 0,695 0,458 0,548 0,640 | Three Phase 4,00
5th 0,230 0,211 0,269 0,212 0,194 0,248 | Three Phase 10,70
6th 0,297 0,146 0,323 0,273 0,135 0,297 | Three Phase 2,67
7th 0,113 0,132 0,143 0,104 0,121 0,132 | Three Phase 7,20
8th 0,200 0,303 0,426 0,184 0,278 0,392 | Three Phase 2,00
9th 0,160 0,068 0,098 0,148 0,062 0,091 Three Phase 3,80
10th 0,122 0,263 0,187 0,112 0,242 0,172 | Three Phase 1,60
11th 0,158 0,132 0,163 0,145 0,122 0,150 | Three Phase 3,10
12th 0,182 0,095 0,102 0,167 0,087 0,094 | Three Phase 1,33
13th 0,065 0,067 0,072 0,060 0,062 0,067 | Three Phase 2,00
14th 0,229 0,154 0,366 0,211 0,142 0,336 | Three Phase N/A
15th 0,302 0,098 0,220 0,278 0,090 0,202 | Three Phase N/A
16th 0,127 0,259 0,168 0,117 0,239 0,155 | Three Phase N/A
17th 0,916 0,977 0,768 0,843 0,899 0,706 | Three Phase N/A
18th 0,230 0,137 0,123 0,211 0,126 0,113 | Three Phase N/A
19th 0,735 0,597 0,769 0,676 0,549 0,707 | Three Phase N/A
20th 0,292 0,109 0,243 0,269 0,100 0,224 | Three Phase N/A
21th 0,207 0,134 0,214 0,191 0,123 0,197 | Three Phase N/A
22th 0,255 0,179 0,207 0,235 0,165 0,190 | Three Phase N/A
23th 0,590 0,753 0,526 0,543 0,692 0,484 | Three Phase N/A
24th 0,124 0,052 0,122 0,114 0,048 0,112 | Three Phase N/A
25th 1,082 1,060 1,138 0,996 0,976 1,047 | Three Phase N/A
26th 0,140 0,132 0,053 0,129 0,121 0,048 | Three Phase N/A
27th 0,160 0,096 0,235 0,147 0,088 0,216 | Three Phase N/A
28th 0,214 0,050 0,242 0,197 0,046 0,222 | Three Phase N/A
29th 0,137 0,221 0,337 0,126 0,204 0,310 | Three Phase N/A
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4.8 EMC and power quality )
Harmonic current emission (EN 61000-3-12)
30th 0,284 0,155 0,143 0,262 0,143 0,131 Three Phase N/A
31th 0,767 0,879 0,932 0,705 0,809 0,857 | Three Phase N/A
32th 0,153 0,074 0,146 0,141 0,068 0,134 | Three Phase N/A
33th 0,090 0,162 0,078 0,083 0,149 0,072 | Three Phase N/A
34th 0,107 0,089 0,185 0,099 0,082 0,170 | Three Phase N/A
35th 0,307 0,197 0,123 0,282 0,181 0,113 | Three Phase N/A
36th 0,238 0,168 0,122 0,219 0,155 0,113 | Three Phase N/A
37th 0,297 0,388 0,429 0,273 0,357 0,394 | Three Phase N/A
38th 0,131 0,162 0,111 0,121 0,149 0,102 | Three Phase N/A
39th 0,123 0,105 0,138 0,114 0,096 0,127 | Three Phase N/A
40th 0,102 0,062 0,058 0,094 0,057 0,053 | Three Phase N/A
41th 0,228 0,171 0,169 0,209 0,158 0,155 | Three Phase N/A
42th 0,118 0,118 0,048 0,109 0,109 0,045 | Three Phase N/A
43th 0,150 0,167 0,239 0,138 0,153 0,220 | Three Phase N/A
44th 0,109 0,105 0,040 0,100 0,097 0,037 | Three Phase N/A
45th 0,040 0,079 0,060 0,037 0,072 0,055 | Three Phase N/A
46th 0,057 0,053 0,079 0,052 0,049 0,073 | Three Phase N/A
47th 0,197 0,104 0,126 0,182 0,095 0,116 | Three Phase N/A
48th 0,144 0,099 0,055 0,133 0,091 0,051 Three Phase N/A
49th 0,120 0,069 0,155 0,111 0,063 0,143 | Three Phase N/A
50th 0,091 0,025 0,103 0,084 0,023 0,095 | Three Phase N/A

Test result: ASW80K-LT

Watts [kW] 9,643 9,525 9,850
Vrms [V] 230,32 230,32 230,37
Arms [A] 41,91 41,37 42,77
Frequency [Hz] 50,00
THD50 (33% output power) 0,519 0,605 0,635
PWHDS50 (33% output power) 2,090 1,935 2,004
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power @A ENTEIEL HiEEE Li?rl:irtrseF’Z]
L1 L2 L3 L1 L2 L3 - --
1st 41,899 | 41,355 | 42,757 | 32,853 | 32,426 | 33,525 | Three Phase --
2nd 0,039 0,038 0,032 0,031 0,030 0,025 | Three Phase 8,00
3rd 0,133 0,475 0,470 0,104 0,372 0,369 | Three Phase 21,60
4th 0,123 0,089 0,078 0,096 0,070 0,061 Three Phase 4,00
5th 0,176 0,185 0,243 0,138 0,145 0,190 | Three Phase 10,70
6th 0,048 0,049 0,067 0,038 0,038 0,052 | Three Phase 2,67
7th 0,140 0,147 0,176 0,109 0,116 0,138 | Three Phase 7,20
8th 0,055 0,032 0,078 0,043 0,025 0,061 Three Phase 2,00
9th 0,043 0,042 0,036 0,034 0,033 0,029 | Three Phase 3,80
10th 0,037 0,027 0,023 0,029 0,021 0,018 | Three Phase 1,60
11th 0,078 0,085 0,099 0,061 0,067 0,078 | Three Phase 3,10
12th 0,045 0,025 0,043 0,035 0,020 0,033 | Three Phase 1,33
13th 0,056 0,054 0,064 0,044 0,042 0,050 | Three Phase 2,00
14th 0,041 0,026 0,045 0,032 0,021 0,035 | Three Phase N/A
15th 0,036 0,029 0,035 0,028 0,023 0,027 | Three Phase N/A
16th 0,055 0,039 0,028 0,043 0,030 0,022 | Three Phase N/A
17th 0,219 0,188 0,204 0,172 0,147 0,160 | Three Phase N/A
18th 0,036 0,021 0,031 0,029 0,016 0,024 | Three Phase N/A
19th 0,217 0,213 0,222 0,170 0,167 0,174 | Three Phase N/A
20th 0,050 0,036 0,043 0,039 0,028 0,034 | Three Phase N/A
21th 0,034 0,027 0,031 0,026 0,021 0,024 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
22th 0,024 0,022 0,023 0,019 0,017 0,018 | Three Phase N/A
23th 0,149 0,136 0,153 0,117 0,106 0,120 | Three Phase N/A
24th 0,048 0,022 0,035 0,037 0,017 0,028 | Three Phase N/A
25th 0,220 0,212 0,213 0,172 0,166 0,167 | Three Phase N/A
26th 0,032 0,024 0,029 0,025 0,019 0,023 | Three Phase N/A
27th 0,023 0,020 0,021 0,018 0,016 0,016 | Three Phase N/A
28th 0,031 0,024 0,019 0,024 0,019 0,015 | Three Phase N/A
29th 0,153 0,147 0,147 0,120 0,115 0,116 | Three Phase N/A
30th 0,036 0,017 0,025 0,028 0,013 0,019 | Three Phase N/A
31th 0,180 0,174 0,177 0,141 0,136 0,139 | Three Phase N/A
32th 0,033 0,019 0,031 0,026 0,015 0,024 | Three Phase N/A
33th 0,025 0,016 0,018 0,020 0,012 0,014 | Three Phase N/A
34th 0,027 0,020 0,017 0,021 0,015 0,014 | Three Phase N/A
35th 0,110 0,114 0,109 0,086 0,089 0,085 | Three Phase N/A
36th 0,030 0,021 0,017 0,024 0,016 0,013 | Three Phase N/A
37th 0,155 0,145 0,149 0,121 0,113 0,117 | Three Phase N/A
38th 0,026 0,017 0,021 0,020 0,013 0,017 | Three Phase N/A
39th 0,021 0,016 0,016 0,016 0,012 0,013 | Three Phase N/A
40th 0,063 0,031 0,037 0,050 0,025 0,029 | Three Phase N/A
41th 0,112 0,110 0,113 0,088 0,086 0,089 | Three Phase N/A
42th 0,026 0,014 0,015 0,020 0,011 0,012 | Three Phase N/A
43th 0,117 0,117 0,115 0,092 0,092 0,090 | Three Phase N/A
44th 0,027 0,014 0,020 0,021 0,011 0,016 | Three Phase N/A
45th 0,039 0,019 0,015 0,031 0,015 0,012 | Three Phase N/A
46th 0,025 0,015 0,015 0,020 0,012 0,011 Three Phase N/A
47th 0,085 0,092 0,086 0,067 0,072 0,067 | Three Phase N/A
48th 0,023 0,018 0,012 0,018 0,014 0,010 | Three Phase N/A
49th 0,108 0,109 0,110 0,084 0,086 0,086 | Three Phase N/A
50th 0,020 0,015 0,015 0,016 0,012 0,012 | Three Phase N/A
Watts [kW] 19,479 19,245 19,745
Vrms [V] 229,87 230,31 230,83
Arms [A] 84,76 83,56 85,54
Frequency [Hz] 50,00
THD50 (66% output power) 0,565 0,786 0,744
PWHD50 (66% output power) 2,326 2,030 2,254
. . Harmonic
Harmonic | Current Magnitude [A] at o
o o of Fundamental Phase Current
order n 100% rated output power Limits [%]
L1 L2 L3 L1 L2 L3 -- -
1st 84,754 | 83,554 | 85,534 | 66,455 | 65,514 | 67,067 | Three Phase -
2nd 0,055 0,047 0,031 0,043 0,037 0,024 | Three Phase 8,00
3rd 0,148 0,784 0,628 0,116 0,615 0,492 | Three Phase 21,60
4th 0,134 0,108 0,141 0,105 0,085 0,111 Three Phase 4,00
5th 0,154 0,133 0,203 0,121 0,104 0,159 | Three Phase 10,70
6th 0,034 0,048 0,051 0,027 0,037 0,040 | Three Phase 2,67
7th 0,137 0,147 0,155 0,108 0,115 0,121 Three Phase 7,20
8th 0,054 0,029 0,072 0,042 0,023 0,056 | Three Phase 2,00
9th 0,030 0,029 0,028 0,023 0,023 0,022 | Three Phase 3,80
10th 0,037 0,022 0,027 0,029 0,017 0,021 Three Phase 1,60
11th 0,086 0,106 0,110 0,067 0,084 0,086 | Three Phase 3,10
12th 0,048 0,027 0,057 0,038 0,021 0,045 | Three Phase 1,33
13th 0,086 0,086 0,098 0,067 0,067 0,077 | Three Phase 2,00
14th 0,038 0,030 0,046 0,030 0,023 0,036 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)

15th 0,070 0,038 0,051 0,055 0,029 0,040 | Three Phase N/A
16th 0,043 0,027 0,030 0,034 0,022 0,024 | Three Phase N/A
17th 0,248 0,183 0,217 0,195 0,144 0,170 | Three Phase N/A
18th 0,040 0,023 0,038 0,032 0,018 0,030 | Three Phase N/A
19th 0,262 0,246 0,284 0,205 0,193 0,222 | Three Phase N/A
20th 0,038 0,031 0,030 0,030 0,024 0,024 | Three Phase N/A
21th 0,021 0,030 0,035 0,016 0,023 0,027 | Three Phase N/A
22th 0,022 0,019 0,022 0,017 0,015 0,017 | Three Phase N/A
23th 0,205 0,148 0,200 0,160 0,116 0,157 | Three Phase N/A
24th 0,042 0,021 0,035 0,033 0,017 0,028 | Three Phase N/A
25th 0,228 0,222 0,232 0,179 0,174 0,182 | Three Phase N/A
26th 0,030 0,020 0,029 0,023 0,016 0,023 | Three Phase N/A
27th 0,024 0,024 0,017 0,019 0,018 0,013 | Three Phase N/A
28th 0,025 0,021 0,018 0,020 0,017 0,014 | Three Phase N/A
29th 0,156 0,132 0,142 0,122 0,103 0,112 | Three Phase N/A
30th 0,030 0,022 0,021 0,023 0,017 0,016 | Three Phase N/A
31th 0,201 0,188 0,198 0,158 0,148 0,155 | Three Phase N/A
32th 0,029 0,019 0,028 0,023 0,015 0,022 | Three Phase N/A
33th 0,023 0,018 0,016 0,018 0,014 0,013 | Three Phase N/A
34th 0,030 0,019 0,019 0,023 0,015 0,015 | Three Phase N/A
35th 0,129 0,117 0,116 0,101 0,092 0,091 Three Phase N/A
36th 0,026 0,020 0,017 0,020 0,016 0,013 | Three Phase N/A
37th 0,164 0,156 0,165 0,128 0,122 0,130 | Three Phase N/A
38th 0,027 0,015 0,026 0,022 0,012 0,020 | Three Phase N/A
39th 0,022 0,016 0,014 0,017 0,012 0,011 Three Phase N/A
40th 0,067 0,030 0,036 0,052 0,024 0,028 | Three Phase N/A
41th 0,107 0,106 0,098 0,084 0,083 0,077 | Three Phase N/A
42th 0,025 0,017 0,016 0,020 0,013 0,012 | Three Phase N/A
43th 0,132 0,128 0,132 0,104 0,100 0,103 | Three Phase N/A
44th 0,026 0,013 0,022 0,020 0,010 0,017 | Three Phase N/A
45th 0,021 0,016 0,014 0,016 0,012 0,011 Three Phase N/A
46th 0,027 0,016 0,016 0,022 0,013 0,013 | Three Phase N/A
47th 0,089 0,090 0,086 0,070 0,071 0,067 | Three Phase N/A
48th 0,021 0,019 0,013 0,016 0,015 0,010 | Three Phase N/A
49th 0,107 0,105 0,107 0,084 0,082 0,084 | Three Phase N/A
50th 0,022 0,011 0,021 0,017 0,008 0,017 | Three Phase N/A

Watts [kW] 29,190 28,989 29,788

Vrms [V] 229,18 231,12 232,67

Arms [A] 127,53 125,56 128,11

Frequency [HZ] 50,00
THD50 (100% output power) 1,870 1,898 1,870
PWHD50 (100% output power) 8,221 8,252 8,476
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power o @ AT ELEIEL HiEEE Li(r::irt;eF’Z]
L1 L2 L3 L1 L2 L3 -- -
1st 127,483 | 125,508 | 128,062 | 99,958 | 98,409 | 100,413 | Three Phase -

2nd 0,049 0,054 0,077 0,038 0,042 0,060 | Three Phase 8,00
3rd 0,601 0,741 0,192 0,471 0,581 0,151 Three Phase 21,60
4th 0,483 0,591 0,660 0,379 0,463 0,518 | Three Phase 4,00
5th 0,238 0,214 0,273 0,186 0,168 0,214 | Three Phase 10,70
6th 0,262 0,136 0,199 0,206 0,107 0,156 | Three Phase 2,67
7th 0,109 0,133 0,138 0,085 0,104 0,108 | Three Phase 7,20
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
8th 0,185 0,340 0,377 0,145 0,266 0,295 | Three Phase 2,00
9th 0,189 0,079 0,111 0,148 0,062 0,087 | Three Phase 3,80
10th 0,150 0,237 0,159 0,118 0,186 0,125 | Three Phase 1,60
11th 0,152 0,129 0,162 0,119 0,101 0,127 | Three Phase 3,10
12th 0,138 0,112 0,050 0,108 0,088 0,039 | Three Phase 1,33
13th 0,071 0,068 0,078 0,055 0,053 0,061 Three Phase 2,00
14th 0,158 0,213 0,312 0,124 0,167 0,245 | Three Phase N/A
15th 0,337 0,116 0,235 0,264 0,091 0,184 | Three Phase N/A
16th 0,156 0,233 0,131 0