TEST REPORT
EN 50549-1:2019

Requirements for generating plants to be connected in parallel

BUREAU with distribution networks - Part 1-1:
Connection to a LV distribution network - Generating plants

VERITAS up to and including Type B

Report reference number..... : PV2203WDG0348-1

Date of issue.......cccccceevvvveeennnnnt 2022-05-31

Total number of pages.............. 239

Testing laboratory name....... : Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Address.........ccceeevevveeeenne s NO. 96, Guantai Road (Houjie Section), Houjie Town, Dongguan City,

Guangdong Province, 523942, People’s Republic of China

Accrediation.......cccooeeeeeeeriinnnnnnlt

[ACCREDITED)
Applicant's name..........ceeu... : AISWEI Technology(Shanghai) Co.,Ltd
Address........cccoeeveeeeeeeennnnnn... R00m 905B, 757 Mengzi Road, Huangpu District, 200023 Shanghai,

P.R.China

Test specification

Standard ...........ceevvveeeeereeeeeen..t. EN'50549-1:2019

with deviations according to C10/11:2021 for Belgium Type A: “Specific
technical prescription regarding power-generating plants operating in
parallel to the distribution network” and with deviations according the
national network and system protection for the Netherlands Type A.

Test Report Form No................ EN 50549-1 VER.O

TRF Originator.......................... Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Master TRF................ccceeee.......t. Dated 2019-12-11

Test item description ............: Solar Inverter

Trademark ........oooociieeeneeenniit

‘?\ Solplanet

Model / Type........cceeeveveeneen. . ASW3K-LT-G2 Pro, ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro,
ASWG6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro,
ASW17K-LT-G2 Pro, ASW20K-LT-G2 Pro

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at http.//www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is
permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report are not indicative or
representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the
tests requested by you and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in writing. You have 60 days from date of issuance of this report
to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address
the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the
correctness of the report contents.
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Report No.: PV2203WDG0348-1

(37 1{] 4T =7 :| ASW3K-LT-G2 | ASW4K-LT-G2 | ASW5K-LT-G2 | ASW6K-LT-G2
Pro Pro Pro Pro

Max. input DC voltage [V]........: Max.1100V

Input DC voltage range [V]...... 150-1000V

Input DC current [A]......cccoeenni 16,0/16,0 16,0/16,0 16,0/16,0 16,0/16,0

Output AC voltage [V]..............: 3/N/PE ~ 230/400V, 50Hz

Output AC current [A] ..............: Max.4,8 Max.6,4 Max.8,0 Max.9,6

Nominal Output power [KW].....: 3,0 4,0 5,0 6,0

Maximum Output power [kVA].: 3,0 4,0 5,0 6,0

(3T 1{] 4T =T :| ASW8K-LT-G2 | ASW10K-LT-G2 | ASW12K-LT-G2 | ASW13K-LT-G2
Pro Pro Pro Pro

Max. input DC voltage [V]........: Max.1100V

Input DC voltage range [V]......: 150-1000V

Input DC current [A]...cccoevvernnt 20,0/16,0 20,0/16,0 32,0/20,0 32,0/20,0

Output AC voltage [V]....ccceeenne 3/N/PE ~ 230/400V, 50Hz

Output AC current [A] ..............: Max.12,8 Max.16,0 Max.19,0 Max.20,7

Nominal Output power [KW].....: 8,0 10,0 12,0 13,0

Maximum Output power [KVA].: 8,0 10,0 12,0 13,0

Ratings.....ccveriermnsenrnseennaens :| ASW15K-LT-G2 Pro ASW17K-LT-G2 Pro ASW20K-LT-G2 Pro
Max. input DC voltage [V]........: Max.1100V

Input DC voltage range [V]...... 150-1000V

Input DC current [A]......cccoeenii 32,0/20,0 32,0/32,0 32,0/32,0
Output AC voltage [V]..............: 3/N/PE ~ 230/400V, 50Hz

Output AC current [A] ....ooeennn: Max.24,0 Max.27,1 Max.31,9
Nominal Output power [KW].....: 15,0 17,0 20,0
Maximum Output power [kVA].: 15,0 17,0 20,0

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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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

Tested by M
(name and signature) ....................... : Ryan He

Approved by

(name and signature) ..........cccceeeeeee. : Ken Chan

Manufacturer’s name ......................  AISWEI Technology(Shanghai) Co.,Ltd

Manufacturer address........................ Room 905B, 757 Mengzi Road, Huangpu District, 200023 Shanghai,
P.R.China

Factory’s name...........cccouveemrienrnnaen : AISWEI New Energy Technology (Yangzhong) Co., Ltd

Factory address......ccccccveeveviiienennen : No.588 Gangxing Road, Economic Development Zone, 212200

Yangzhong, Jiangsu Province, P.R.China

Document History

Date Internal reference Modification / Change / Status Revision

2022-05-31 Ryan He Initial report was written 0

Supplementary information:
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Report No.: PV2203WDG0348-1

Test items particulars

Equipment mobility ............................ Permanent connection
Operating condition ........................... Continuous
Class of equipment..............c............. Class |

Protection against ingress of water..: P65 according to EN 60529

Mass of equipment [kg] ..................... Approx. 15,0kg for model ASW3K-LT-G2 Pro, ASW4K-LT-G2 Pro,
ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro;

Approx. 17,3kg for model ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro;

Approx. 18,6kg for model ASW17K-LT-G2 Pro, ASW20K-LT-G2

Pro.
Test case verdicts
Test case does not apply
to the test object ......cccvevvvveeeenneeees. N/A
Test item does meet
the requirement .........ccccccevcveveeeeee. . P(ass)
Test item does not meet
the requirement ...........ccccecveveeneeees F(ail)
Testing
Date of receipt of test item ...............: 2022-03-10
Date(s) of performance of test........... 2022-03-16 to 2022-05-30

General remarks:

The test result presented in this report relate only to the object(s) tested. The report shall state compliance
of the tested objects with the requirements of EN 50549-1. This report shall not be reproduced in part or in
full without the written approval of the issuing testing laboratory.

”(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.
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Report No.: PV2203WDG0348-1

This Test Report consists of the following documents:

1. Test Report
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
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BUREAU

Report No.: PV2203WDG0348-1
Copy of marking plate
A 1 % |
Model: ASW3K-LT-G2 Pro Model: ASW4K-LT-G2 Pro
Max. npul vollage d.c. 1100 Max_ npat voltage do 1100V
MPP volage ramgs d.c. 150-1000V | | MPPvoltage range d.c. 150-1000Y
Max. npul cusTent d.c. 16AM1G6A Max . Bl currant dc. 168AM1BA
lsc PWabsokie maxmum) dao. 25A25A tse PYWilabsolute maxknum) do. 25AT25A
(ol HIPE INPE-
Raled grid vollage AN Rated grid volla
TR AR JA0MDI415V g il 40015V
Rated grid freguandy S0ie0Hz Rated grkd Fegueancy 50/e0Hz
Raled AC oulpul aclive poowad I000W Rated AC oulpul aclive piw el A000W
Rated AC culpul apparent power | 3000WA Rated AC oulpul apgaran] power 000 A
Max. AC ouripud appanant powes 3300 Max. AC culpulappare nl powes A4 00VA
Max . coniin oS outiu ] o en] a4 BA Max . cosllnuou s ol lpul curren ac. G4A
A siable cos{®) 0.8ird 0. Beap Adjusiabls cos={?) 0. 8nd 0 Beap
Chpear aiing e mperatur e range -25  #+&0°C Oiperating lemperalurne rangs 25 +80°C
T D ey non-solated Tioobogy non-isolated
ingee=a prote ol on 1IF&5 Inge 2ss projection IF &5
Profecive class | Profecive cfass |
H{PV) (P}
Overvoliage calegor Onvervelage categor
e II{MAINS) i ¥ I{MAINS)
*For European market 5, =3000WA For European market 5 =4 (00WA
L -
L] L}
[ — o
A& EWE! Teohnoiogy {Shanghai] Co_ L AEW El Teohnology (Shanghai] Co. Lid
Hotline <86 £00 801 9396 Hotline: + 86 400 81 9996
Wl ww waaiplanoinat ‘Waks ww waaliplanot ot
Add - Room 90588, 78T Mengei Road, Huangou Disrio Add: Room 9088, 757 Mengei Road, Huangow Disiniot,
Ehanghai, 200023, China Enanghal, 200023 China
XOOCOOOOOOOOOOCOOC J0CXX JOOOCOOOOCOO0OOOOC. X0
533 E0O00E-00 fetaicks |m Chira 532100008 OO Madaln Crina
| % A
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Report No.: PV2203WDG0348-1

Copy of marking plate
™ I.r’" =l
Model: ASWSK-LT-G2 Pro Model: ASWEK-LT-G2Z Pro
Max. input voRage doo 19000 iy i npulvollage do. 1100Y
MPFP vollage range dc. 150-1000% MPF wollage ran ge d.c 150-1000V
Max. npaut current d.c. 16AMGA Max. inpul cumment deo.16AM18A
& P8 ks olute mMaxEmum) d.c. 25AFE5A fs e PV (Al a0l ute IHa 5 ) do. 25A25A
Rated grid volta NP Rate f g b volta NP~
P s JA0MI 15V ki i 3801 M0V 15
Raled grid fre guency Sl/elHz Rade d grid frequency ShfeiHz
Rated AC oulpiul aclve & owe E000W Rated AC oulpl active power GODOW
Rated AT oulp Ul apparent powes B0 A Rated AC oulpul appanan]power GO0 A
Max, AC oulpul 8p pares | Dower EE DA Max. AL oulpul appar and pd e BEODVA
M ax. coall it s oUlB LT Gurres ac B0OA Az ¢ontinu oS o ulpad Suman ac 36A
Ajustabbe cosi?) 0. &nd 0. 8can Adpesiable oo ¥) 0. 8imd . Bcan
Oparating lemper akire fangs 25 +80°C Dpser aling 1&mpe ralur e ang e -25__+B0°C
Top ogy non-isola ted Topobo gy non-isodated
I ess protediion P 65 Ingiess protection PGS
Profective class | Protective class |
PV} {PV)
Dvervl lage cal y Dvervollag & cale goly
Lt I MAINS) R I{MAINS)
* Far Ewropean market S =5000WA “For European market 5 =6000 VA
AAASE | AAASE
| M
N AN N AN
l
- - I|-| i - 'l o
ASWET Tachnadogy (Shanghal) Ca., Lid AL EWET Tachnalogy (Shanghai] Co. L
Mo tline + 08 400 801 3998 Hotlbne <+ 85 400 801 39598
Wil wwrwr soipianot.nok Wah- www soiplanoinet
#cld = Boom 8058, TET Mangz Road, Huangpa District #cdd = Boom S058, FST Mangz Road, Huangpa Dimtrict
Shanghal, 20023 Chima Shanghal 20023 China
HOCOOOOOOCOCOOCOOC XXX AOOCOOCOOOOOOOOOCOC J0C-X0X
533 1000080 Madelm Chira 532 LCa00E-O0 Melaaie i P
\ J N J
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Copy of marking plate

N D

Model: ASWBK-LT-GZ Pro Model: ASW10K-LT-G2 Pro
Max. input voltage d.c. 1100V Max: input velagse d.e. 1100
MFF woltage rangs d.c. 150- 1000 MPP vollage rangs d.c. 150-1000%
hhax. Input cuirent d.c. 20AM16A Max npul eurnen d.c. 20AMBA
s PWabss e mamam) dg. 30AF25A stz P olute maximum) d.c. 30AJZ5A
q T IMPE-
Rated grid voltage SR04 15V Rated grid wollage A0 15Y
Rated grd fre guen oy SM60Hz Rated grid frequency Ef&0Hz
Rated AC oubpul aclive o wer E0D0W Rated AC oafpul active power 10000
Rated ACoulput apparen] power | BDDOVA Rated AT ouipu] ApEarant power 1000 A,
bax . AC oulpul appaneni powsr EROOVE Max. AC oulpul appanent power 11000vA™
Miax. Conlinuous oulpest o and ac.128A Max. conlinuous culput current a.c. 16A
Adgustable cos(¥) 0.6 _0.Bcan Acustabbe cosl?) 0. Bied_ 0 Beap
Oipes aling fefmperalure rangs -25 _+80°C Oipee raingg 1efmpes alu e Fangs -25. . 80°C
Topology non-toiated Topol oy non-iaotated
I e &% probe ol on IF &5 s e o obec tion IP &5
Proteciive class | Predective class |
I{PWV}) TPV
Owvervoliag e calegos ’ Overvel tags cate
Oy II{MAINS) e categary I{MAINS)
T ForEvropean market 5, _=8000VA * For European market 5., =10000WA
A\ A A\ AL S E
|
Vi & L
b (]
l r
[ CE i ||LHECE NG
MEWEI Technology {Shangnal] Co., Lid ASEWE] Toobnology (Shanghal] Ga. Lid
Hotline + 86 400 80199595 Hofina: <85 200801 9996
‘W wwnw a0 iplanet not ‘Waol: werasoiplanot nes
Add - Boom 9058, TST Mengzr Soad, Huargpu Distnol Add.: #oom ESE TET Mengs Rosd, Huangpu Disric
Ehanghal, 200@23_Chima Shanghal, 200023, China
FOCOOOOOOOOOOOOOOK JOCXX FOCOOOOOCOOOOOOOO XXX
533-100008-00 Mok i Cira 8§13 1 I i
% i k.-!-‘ 10000400 Wadeln Crira J
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Copy of marking plate

N

‘é Solplanet

Model: ASW12K-LT-G2 Pro

Max. inpul vollage

de 1100V

MPP vollags range

de. 150- 10000

SR i iens Max_ Inputcurment dc. 32AT20A
s Pyabs ol ute maxkmum) do. 4BAZ0A & e PV{absolule maximum) dic. A8 AII0A
L Ond ey a1V Rated grid volage N
Rated grid frequency S0/&0Hz Rated grid Trequency B0 G 0Hz
Rated AC culpud active power 12000W Rt A ot R Rt Fiior 13000W
PpnaLo it reperent poner | 12000V Rated AC output apparent power | 13000VA
Max. AC oulpul agparent powes 13200VA° Max_ AC oulput Apgarant power 14300VA"™
ML PORTRRIOWE SiAps e vl ¢ 18.1A Max. continuous oulput current  |ac. 20.7A
Adjustalbie cos]¥) 0.8ira_{.Bean Adusiabie cosv) 0.8 0 Bean
) it i Dadm pe rature rang & -25. . +BIrC O prér ating tempe ralur e rang e 98 +BO0°C
Topokegy nion-isolated Topology non-iaclated
Ingress protection IF&5 Imgress protection IP &5
Protecive class ! Proteciive class |

Py
Dvervollage calegory III[[M.;.IN 5) O vervollage categaody ::::l?:::jl.lh 5)
" For European ma ket 5., 7 1200 0VA ** For European market 5 =13000VA

A A L\

E@(G@&O

A 15 El Technology (Shangha) Ca.,
Hofimo: 885 £00 801 2935
Walb: wara sl plan st ns

Add : Boom 9058, 75T Mengri Hoad, Hosagpo Distric:

Shamgha, 20020, Chim

KRRIOCOUOOCOC N, KK-KX

% Solplanet

Model: ASW13K-LT-G2 Pro

Max. inpuilvediage

dg 1100y

MPP voliag e ran ge dc.150- 1000V

AL S E
[CE A

ALEWET Taohnology (Shanghai) oo, L

Hotlme +86 200 801 999§

‘Woir wwas oiplana L nat

Add - Hoom S58 TS Mangel foad, Hoangpu Disrio
Shanghal 200023_Ching

XOOCOOOOOOCOOOOO J0-XX

Ihazz 10G03E-00 Shachs (7 Rira g kﬁ;}.lccmx.na Mot [ C B v,
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Copy of marking plate

S

4 i
‘é Solplanet

-
“é Solplanet

Model: ASW15K-LT-G2 Pro

Hoflne -+ 86 400 501 9996
Wolkr warw solplanel noed

Ehanghai, 200023_China

I.\‘-'.':El 10000800

' For European market S .= 1 S000VA,

AL S E
[HICE A

i SNE] Tochnaology (Ehanghai] Co., Lid.

dd = Bonm 8058, F5T Mangz Road, Huangoo Dimtrict

AROOCOOOCOOOOOO0 J0X-XX

M 3k im TG _F,-'I

Model: ASW1TE-LT-GZ Pro

Max_ inpad vodiage d.es 1100% Mia x. npul voilage d.c. 1100w
MPP vollag e ranges d.o. 150-1000Y MPP voRage ramgs d.c. 150-1000Y
Max. inpul currend dio. 324204 Max nput currend d.c. 32AS32A
{me PV aks obute maxmum) d.c. 48AF30A i PV kst lute maxim m) d.c. 48AJ4RA
Rated grid voltage ﬁw&'“wv Rabed grbd vollage %ﬁmw
Rated grid freguancy S0M60Hz Rated grid Feguency S0vE0Hz
Aated AC oulpul aciive power 15000W Raled AC cutpulaclive power 1 FOOOW
Raled AC oulpul apparent power | 15000WA Rabed AC suipul apparent powed |41 TO00VA
Max AC culpul 85 parsnl power 16500VA™ bia x. AC oulpul apparent posest 1ETO0A

M A . Coon L us o4 put Surnani 8o Z4A Mg . coniin oS Sulp il curand ac 2T1A
Adjuslabie cos{?) 0. Bina 0 Boap Adfustabibe coai?) 0.8ed_08cap
O e ating 1em pae aliare fangs 25 +80°C Operating lemperalire rangs -25 _+B0°C
Topology mon-isolated Tiow el gy non-isolated
Ingress pr oleclion IFES it e &8 s B Lo IF&ES
Prodeciive class | Protective class |

Owervollage calegony ::I[[FI:"IJ.-E'-I'LINS:I Overyoliage calegay ::::FJEI.INS?

Hotlime: + 88 400801 5394
'Wokr ww vesa ipia nnl mat

Snanghai, 200023_Chima

I'“\-..”.; 100002-00

AOOCOOOCOOCOCOOCE J0CXX

* For European market S, =17 000VA,

AL S E
[HCE & A

A0S El Tecbnaology (Shanghai] Co., Lid.

#cld = Boom S058, 78T Mangr Road. Huangoo Disfrict
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Copy of marking plate

S

‘é Solplanet

Model: ASW20K-LT-GZ2 Pro

Max. inpul volags

doel 1100V

MPP vollage rangs doc: 150-1000%
ax. gt ourrsnd d.c 32AS32A
lsc PA|ak= odute maxkmum) d.c. dBAMEA
Riated grid woliags g?ﬁullﬁv
Rated grkd fregque ney H0/&0Hz
Rated AL dulpul scilve powsr 0000w
Ratled AT culpesl apparent power 20000V A
Max AC output appanen power 22000vA
e Sonii o s oulpul curnent ac. 31.8A
Adjustable cos{?) 0. Bra_0Bcan
O ralin g Dedm e sl fe Fampe =25 .+ {"C
Top ogy noin-isolated
Ingress protecitbon P 65
Protective class |
Overvollage category eV
I[MAINE)

T For Evropaan market 5., =20 0000V A

AL D E
[ CE & AN

M EWEL Tachnol ogy (Shanghai) Co. Lid

Hotliner + 06 400 501 999§
Wl wwnw sofpianol nat
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Report No.: PV2203WDG0348-1

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 output
toward mains. The unit does not provide galvanic separation from input to output (transformerless). The
output is switched off redundant by the high power switching bridge and a two relays. This assures that the
opening of the output circuit will also operate in case of one error.

Description of the electrical circuit:
The internal control is redundant built. It consists of Master DSP (U717) and Slave DSP (U722).

The Master DSP (U717) control the relays by switching signals; measures the PV voltage, PV current, Bus
voltage, grid voltage, frequency, AC current, 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 (U722) can switch off the relays independently, and communicate with the master DSP
(U717) each other to monitor the master DPS (U717).

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the DSP (U717). The DSP (U717) 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 1 — Block diagram
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Report No.: PV2203WDG0348-1

Differences of the models:

The models ASW3K-LT-G2 Pro, ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-
G2 Pro, ASW10K-LT-G2 Pro, ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro, ASW17K-

LT-G2 Pro and ASW20K-LT-G2 Pro are identical in hardware and software, and the output power derated
by software.

The product was tested on:

Hardware: 270-142003-01

Main DSP Software version: V610-03043-01
Slave DSP Software version: V610-60009-00
Safety package (Flash) version: V610-11009-00

All tests were performed on ASW20K-LT-G2 Pro. Tests of the EUT of ASW20K-LT-G2 Pro not applicable
for the models ASW3K-LT-G2 Pro, ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-
LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and
ASW17K-LT-G2 Pro were performed on the concerned models and a statement is given at the relevant
test.
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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 Consumer Products Services GmbH.

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.
The following suffixes are used for variables in tables and figures:

*  “Pn” for the nominal active power:
Pn = Un X In X cos @n (single-Phase); Pn = v 3 Un X In X cos ¢n (three-Phase)
*  “Pw” 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 _=’_o

l ;

» If the inverter consumes inductive reactive power the reactive power is marked “inductive” or has a
positive sign.

» If the inverter consumes capacitive reactive power the reactive power is marked “capacitive” or has
a negative sign.

I oIP, |
under-excited

/
1l N - v
o -

over-excited ~< -

Figure 2

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 for EN 50549-1:2019
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Default interface protection settings according EN 50549-1:2019:

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 02s 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 51,5 Hz
Over frequency — stage 2 0,2s 0,1s 52,0 Hz
Under frequency- stage 0,5s 0,3s 47,5 Hz
1
Under frequency— stage 0,2s 0,1s 47,0 Hz
2

Reconnection settings for voltage

0,85 Un=U=<1,10 Un

Connection settings for frequency
(Normal operational start-up)

49,5 Hz<f<50,1 Hz

Reconnection settings for frequency

(Automatic reconnection after tripping)

49,5 Hz < f <50,2 Hz

Reconnection time

260s

Active power gradient after reconnection

10%Pr/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 voltages in this table are

- phase-to-phase in a multiphase 230 V system.

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

- phase-to-neutral in 230 V single phase systems and 230/400 V systems,

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

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

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080
Email: customerservice.dg@bureauveritas.com
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EN 50549:2019, 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

susn VorasShohn o i | 1 90 Qni e (e et rote | T e o o
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EN 50549-1:2019: Normal operating range

Clause Test requirement Test procedure according standard Result
4.4.2 Power response to over-frequency EN 50438, Annex D.3.1 P
443 Power response to under-frequency G99/1-6, clause A.7.3.2 P
444 Continuous operating voltage range EN 50438, Annex D.3.1 P
susn VorasShohn o i | 1 90 Qni e (e et rote | T e o o
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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4.4.2 Operating frequency range P
4.4.4 Continuous operating voltage range
Over-voltage [V]: 253,0
. 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; cosg = 1; Period of test 30 minutes

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

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

- Test4:U=230,0V;f=50,0 Hz; 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: ASW20K-LT-G2 Pro
Test sequence Voltage [V] Frequency [HZz] Output power [kKW] Cos ¢
Test1 195,54 47,50 18,81 1,000
Test2 195,54 48,50 18,80 1,000
Test3 253,42 51,50 20,00 0,999
Test4 230,44 50,00 19,97 0,999
Testb 230,55 50,50 19,98 1,000

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, 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 ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro 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
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443 Minimal requirement for active power delivery at under-frequency P
Test result: ASW20K-LT-G2 Pro
Graph of frequency a) to b) to c) to d) to e):
50.50 21.0
AR —I 2':":'
4950 |_
™ 189.0 —
L 49.00 =
= B,
u_g 4B.50 1B8.0 @
] =
E_L_; 4E.u'|.p 1__;'I:| E
L
47.50
4700 16.0
46.50 15.0
] 200 400 00 BOO 1000 1200 1400 1600
Time[s]
— F[Hz] PLEW]
Test result:
Switch to:
5-min mean value (each) a) 49,50 Hz b) 49,00 Hz c) 48,00 Hz d) 47,60 Hz e) 47,10 Hz
Frequency [Hz]: 49,50 49,00 48,00 47,60 47,10
Active power [kW]: 19,98 19,98 19,98 19,98 19,98
AP/Pn[%] : 0,100 0,100 0,106 0,105 0,101
Assessment criterion:
Test method refer clause A.7.3.2 of G99/1-6.
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.
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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.

Frequency [Hz]
47,5 48 48,5 49 49,5 50
5% o
o
<]
D
10% 2
T
E
15% ¢
=
1%}
=
20%

—— Requirement
— — Most stringent

Maximum allowable power reduction in case of under-frequency

Note:

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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EN 50549-1:2019: Immunity to disturbances

Clause Test requirement Test procedure according standard Result

452 | Rateof change of frequency (ROCOF) | z99/1 6:0020, clause A.7.1.2.6 P
immunity

453 Low voltage ride through (LVRT) VDE V 0124-100:2020, clause 5.8.3. P

454 High voltage ride through (HVRT) VDE V 0124-100:2020, clause 5.8.3. P

474 | Zerocurrent mode for converter VDE V 0124-100:2020, clause 5.8.3. P
connected generating plants

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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4.5.2 Rate of change of frequency (ROCOF) immunity(default setting)

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:
Test method refer clause A.7.1.2.6 of G99/1-6:2020..
Hold for 10 s

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
not trip during this test.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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4.5.3 Low voltage ride through (LVRT)

4.5.4 High voltage ride through (HVRT) P
4.7.4 Zero current mode for converter connected generating plants

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).

This requirement is met if, for a voltage dip below 0.8 Un or at a voltage increase above 1.15 Un, the
injected current of the generating unit (s) and / or the memory 60 ms after occurrence of this voltage dip in
any outer conductor 20% of the rated current |- and does not exceed> 10% Ir after 100 ms.

After the voltage returned to continuous operating voltage range of -15% Un to +10% Un, 90 % of pre fault
power or available power whichever is the smallest shall be resumed as fast as possible, but at the latest
within 1 s unless the DSO and the responsible party requires another value.

4Ulpu]

112 .................................................................................................................................................................................................................
1 (0;1)
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0 (0:0.050— — ~70725.0,05)

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
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Figure 8 — Over-voltage ride through capability
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Test | Drop depth Symmetry Fault Output power level k-factor | Test no.
requirement duration | p oot point Q set point
[p.u. Un] [ms] (Pee / p.u.) (Q/p.u.)
1.A.1 1,0 1.A1
Symmetrical
1.A2 0,2 1.A.2
1.D.1 1,0 1.D.1
0,03 Asymmetrical 250 0,00 0
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.A.1 1,0 2.A1
Symmetrical
2.A2 0,2 2.A2
2.DA1 1,0 2.DA1
0,31 Asymmetrical 1300 0,00 0
2D.2 0,2 2.D.2
2.B.1 Single 1,0 2.B.1
2.B.2 phase” 0,2 2.B.2
3.A.1 1,0 3.A1
Symmetrical
3.A2 0,2 3.A2
3.D.1 1,0 3.D.1
0,82 Asymmetrical 3000 0,00 0
3.D.2 0,2 3.D.2
3.B.1 Single 1,0 3.B.1
3.B.2 phase” 0,2 3B.2
OV1 1,25 100 1,0 Oov1
ov2 1,20 Symmetrical 5000 1,0 0,00 0 ov2
oVvs3 1,15 60000 1,0 (O)VK
Note:
For every kind of voltage dip a test without load has to be performed in order to prove that the test
condition was fulfilled. The voltage has to drop to AT LEAST the defined depth level. An exception can be
considered in case no current is supplied during dips.
* Single phase = “choose Typ 7 at BV-Lab Studio” = LVRT Typ B

Bureau Veritas Shenzhen Co., Ltd.
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523942, People’s Republic of China
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No Load
Test result:
List of tests Residual amplitude of Duration limit Duration Result
phase-to-phase voltage [ms] [ms]
[p-u. Un]
Pemaxin % No Load

1.A.1- Symmetrical 0,03 250 £ 20 250,8 Pass
1.D.1- Asymmetrical 0,03 250 £ 20 250,6 Pass
1.B.1- Single phase 0,03 250 £ 20 250,6 Pass
2.A.1- Symmetrical 0,31 1300 £ 20 1300,1 Pass
2.D.1- Asymmetrical 0,31 1300 £ 20 1300,2 Pass
2.B.1- Single phase 0,31 1300 £ 20 1300,1 Pass
3.A.1- Symmetrical 0,82 3000 + 20 3001,0 Pass
3.D.1- Asymmetrical 0,82 3000 + 20 3000,5 Pass
3.B.1- Single phase 0,82 3000 + 20 3000,1 Pass
OV1- Symmetrical 1,25 100 = 20 110,3 Pass
OV2-Symmetrical 1,20 5000 £ 20 5005,0 Pass
OV3-Symmetrical 1,15 60000+ 20 60002 Pass

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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Graph of FRT test one

Test result: ASW20K-LT-G2 Pro

List of tests Residual amplitude of Duration limit [ms] | Duration Result
phase-to-phase voltage [ms]
[p-u. Un]
Pemaxin % 100% 5%
1.A.1- Symmetrical 0,03 250 £ 20 251 Pass
1.D.1- Asymmetrical 0,03 250 £ 20 251 Pass
1.B.1- Single phase 0,03 250 £ 20 251 Pass
2.A.1- Symmetrical 0,31 1300 £ 20 1302 Pass
2.D.1- Asymmetrical 0,31 1300 £ 20 1300 Pass
2.B.1- Single phase 0,31 1300 £ 20 1301 Pass
3.A.1- Symmetrical 0,82 3000 + 20 3000 Pass
3.D.1- Asymmetrical 0,82 3000 + 20 3000 Pass
3.B.1- Single phase 0,82 3000 + 20 3001 Pass
Pemaxin % 20% 5%
1.A.2- Symmetrical 0,03 250 £ 20 250 Pass
1.D.2- Asymmetrical 0,03 250 £ 20 250 Pass
1.B.2- Single phase 0,03 250 £ 20 250 Pass
2.A.2- Symmetrical 0,31 1300 £ 20 1310 Pass
2.D.2- Asymmetrical 0,31 1300 + 20 1299 Pass
2.B.2- Single phase 0,31 1300 £ 20 1300 Pass
3.A.2- Symmetrical 0,82 3000 + 20 3000 Pass
3.D.2- Asymmetrical 0,82 3000 + 20 3000 Pass
3.B.2- Single phase 0,82 3000 + 20 3002 Pass
Pemax in % 100% 5%
OV1- Symmetrical 1,25 100 £ 20 111 Pass
OV2- Symmetrical 1,20 5000 + 20 5016 Pass
OV3- Symmetrical 1,15 60000 + 20 60008 Pass

Test conditions:

Used sample rate: 10 kHz

Voltage simulator fall and rise time: < 20ms

Note:

The test method refer to VDE V 0124-100:2020, clause 5.8.3.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in

hardware and just power derated by software.
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Test 1.A.1-Symmetrical fault (U/Unom = 0,03); No load

Main Trigger Time: 2022/04/24 10:56:30.23031866 Number of Data: 20,020
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Test 1.D.1-Asymmetrical fault (U/Unom = 0,03); No load
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BUREAU

Report No.: PV2203WDG0348-1
Test 1.B.1-Single phase fault (U/Unom = 0,03); No load
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Test 2.A.1-Symmetrical fault (U/Unom = 0,31); No load
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Report No.: PV2203WDG0348-1

Test 2.D.1-Symmetrical fault (U/Unom = 0,31); No load
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Test 2.B.1-Asymmetrical fault (U/Unom = 0,31); No load
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Report No.: PV2203WDG0348-1

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
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Report No.: PV2203WDG0348-1

Test 3.B.1-Symmetrical fault (U/Unom = 0,82); No load
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Test OV1-Symmetrical fault (U/Unom = 1,25); No load
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Report No.: PV2203WDG0348-1

Test OV2-Symmetrical fault (U/Unom = 1,20); No load
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Test OV3-Symmetrical fault (U/Unom = 1,15); No load
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BUREAU

Report No.: PV2203WDG0348-1

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

Report No.: PV2203WDG0348-1

Test 1.B.1-Single phase fault (U/Unom = 0,03); P = 100% +5% P,
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Test 2.A.1-Symmetrical fault (U/Unom = 0,31); P = 100% 5% Pn,
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Report No.: PV2203WDG0348-1

Test 2.D.1- Asymmetrical fault (U/Unom = 0,31); P = 100% 5% P,
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Test 2.B.1-Single phase fault (U/Unom = 0,31); P = 100% 5% P,
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BUREAU

Report No.: PV2203WDG0348-1

Test 3.A.1-Symmetrical fault (U/Unom = 0,82); P = 100% +5% P

Ho.

Mein Trigeer Time: 2022/03/29 15.58:33 26185613 Number of Data: 300,300
Groupl .'MLJ

0000

Sampling Interval: 100. 00usy

=30. 0299 [s1 0. 0000

‘R [100000 ( 15/6v) =] 417’] Y T

EL1

iF

é:on }'rig;ey Time: 2022/03/29 15:58:33. 261856813 Mumber of Data; 100,001
oup.

350.

m

=150.
3B.000k| ... .. ..

-10. 000
No. 0000

Sampling Interval: 100.00us

B0 | oece o v e [loronen e oo e - PRORKS NI

[
2. .

00

. R ERl

-20. 1925 =] -10. 1925

Test 3.D.1-Asymmetrical fault (U/Unom = 0,82); P = 100% 5% Py
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Report No.: PV2203WDG0348-1

Test 3.B.1-Single phase fault (U/Unom = 0,82); P = 100% +5% P,
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Test 1.D.2-Asymmetrical fault (U/Unom = 0,03); P = 20% 5% Pn
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Test 1.B.2-Single phase fault (U/Unom = 0,03); P = 20% 5% Pn
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Test 2.A.2-Symmetrical fault (U/Unom = 0,31); P = 20% +5% Pn
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Test 2.D.2-Asymmetrical fault (U/Unom = 0,31); P = 20% 5% Pn
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Report No.: PV2203WDG0348-1

Test 2.B.2-Single phase fault (U/Unom = 0,31); P = 20% 5% Pn
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Test 3.A.2-Symmetrical fault (U/Unom = 0,82); P = 20% 5% Pn
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Test 3.D.2-Asymmetrical fault (U/Unom = 0,82); P = 20% 5% Pn
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Test 3.B.2-Single phase fault (U/Unom = 0,82); P = 20% 5% Pn
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Test OV1-Symmetrical fault (U/Unom = 1,25); P = 100% +5% P
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Test OV2-Symmetrical fault (U/Unom = 1,20); P = 100% 5% Pn
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Report No.: PV2203WDG0348-1

Test OV3-Symmetrical fault (U/Unom = 1,15); P = 100% +5% P
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Report No.: PV2203WDG0348-1

EN 50549-1:2019: 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
4.6.2 Power response to under-frequency VDE V 0124-100:2020, clause 5.4.6 N/A
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Report No.: PV2203WDG0348-1
4.6.1 Power response to over-frequency P
Test result: ASW20K-LT-G2 Pro
1-min mean value [Hz]: a) 50,00 | b) 50,25 | c¢) 50,70 | d)51,40 | e) 50,70 | ) 50,25 | g) 50,00
1. Measurement a) to g): Active power output =100% Pemax
$=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
Pwm [KW]: N/A 19,60 16,00 10,40 16,00 19,60 N/A
Peso [KW]: 19,928 19,509 15,905 10,323 15,919 19,528 19,973
AP e80/PEmax [%]: N/A -0,453 -0,475 -0,383 -0,407 -0,361 N/A
Test result:
1-min mean value [Hz]: a) 50,00 | b) 50,25 | c¢) 50,70 | d)51,40 | e) 50,70 | ) 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
Pwm [kW]: N/A 11,76 9,60 6,24 9,60 11,76 N/A
Peso [KW]: 11,988 11,689 9,519 6,164 9,526 11,68 19,971
AP e50/Pemax [%]: N/A -0,357 -0,404 -0,379 -0,369 -0,380 N/A
Limit AP/P1min: * 10 % of Pemax
Graph of Measurement 1.: Active power output > 80% Pgmax
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Report No.: PV2203WDG0348-1

Graph of Measurement 2.:Active power output 40% and 60% after freezing > 80% Pn
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Report No.: PV2203WDG0348-1

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 Pw,
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.

Assessment criterion:
For f = 50,2 Hz, the value of the Pwm 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 ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-LT-
G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-LT-G2
Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as in
hardware and just power derated by software.
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EN 50549-1:2019: Power response to voltage variations and voltage changes

Clause Test requirement Test procedure according standard Result

4722 Capabilities - P
Fix control modes (cos @ setpoint .

4.7.2.3.2 mode) FGW TG3, Revision 25, clause 4.2.2 P
Fix control modes (Q setpoint mode, .

4.7.2.3.2 48,43%) EN 50438:2013, Annex D.3.4.2.1 P

4.7.2.2 Q Response time CEI 0-21:2019-04, Annex B.1.2.4 P

4.7.2.33 | Yoltage related control modes (Q (U) | \pE 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.51:2019-04, Annex B.1.3.1 P
(P(U) function)
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Report No.: PV2203WDG0348-1
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: ASW3K-LT-G2 Pro
PF = 0,8 / Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 0,257 0,195 0,800 230,00
20% 0,591 0,451 0,796 230,01
30% 0,898 0,677 0,799 230,02
40% 1,203 0,902 0,800 230,02
50% 1,500 1,124 0,800 230,03
60% 1,794 1,338 0,801 230,04
70% 2,092 1,567 0,801 230,04
80% 2,386 1,788 0,801 230,05
90% 2,435 1,817 0,802 230,05
100% 2,404 1,778 0,803 230,05
PF = 0,8 / Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 0,298 -0,223 -0,799 230,00
20% 0,597 -0,456 -0,797 230,00
30% 0,884 -0,668 -0,800 230,01
40% 1,190 -0,885 -0,802 230,02
50% 1,492 -1,109 -0,803 230,02
60% 1,784 -1,320 -0,803 230,03
70% 2,083 -1,537 -0,804 230,04
80% 2,363 -1,755 -0,802 230,04
90% 2,334 -1,768 -0,799 230,04
100% 2,346 -1,777 -0,798 230,04
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [KW] [kVar] [cos @] (V]
10% 0,301 -0,007 -1,000 230,00
20% 0,602 -0,011 -1,000 230,01
30% 0,899 -0,016 -1,000 230,01
40% 1,203 -0,023 -1,000 230,02
50% 1,500 -0,027 -1,000 230,03
60% 1,799 -0,031 -1,000 230,03
70% 2,096 -0,026 -1,000 230,04
80% 2,395 -0,028 -1,000 230,05
90% 2,687 -0,040 -1,000 230,05
100% 2,569 -0,059 -1,000 230,06
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Test result: ASW20K-LT-G2 Pro
PF = 0,8 / Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [kW] [kVar] [cos @] [Vl
10% 1,995 1,478 0,803 230,04
20% 3,998 2,984 0,802 230,09
30% 5,998 4,459 0,802 230,14
40% 8,004 5,950 0,802 230,19
50% 10,009 7,477 0,802 230,25
60% 11,997 8,931 0,802 230,30
70% 14,003 10,411 0,802 230,35
80% 16,265 11,840 0,808 230,43
90% 16,019 11,852 0,803 230,41
100% 16,024 11,890 0,803 230,41
PF = 0,8 / Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 2,004 -1,492 -0,802 230,03
20% 3,999 -2,946 -0,805 230,07
30% 6,002 -4,465 -0,802 230,11
40% 7,877 -5,825 -0,804 230,12
50% 10,002 -7,277 -0,808 230,21
60% 11,990 -8,789 -0,806 230,25
70% 14,002 -10,299 -0,806 230,29
80% 15,999 -11,823 -0,805 230,34
90% 16,012 -11,964 -0,800 230,34
100% 16,001 -12,031 -0,800 230,34
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 2,010 -0,077 -0,999 230,03
20% 4,008 -0,093 -1,000 230,07
30% 6,004 -0,130 -1,000 230,12
40% 7,998 -0,123 -1,000 230,17
50% 10,002 -0,163 -1,000 230,22
60% 11,999 -0,168 -1,000 230,27
70% 14,006 -0,185 -1,000 230,32
80% 16,007 -0,222 -1,000 230,36
90% 18,006 -0,227 -1,000 230,42
100% 19,993 -0,314 -1,000 230,47
Assessment criterion:
The power factor resulting in each of the measurement points between 20 % and 90 % of the nominal
power is equal to or lower than 0,90 both in over excited and under excited operation.
The tests had been performed on the ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is
almost same as in hardware and just power derated by software.
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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, 48,43%)
Test result: ASW3K-LT-G2 Pro
Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 0,269 1,819 0,146 230,00
20% 0,587 1,818 0,307 230,01
30% 0,890 1,817 0,440 230,01
40% 1,192 1,816 0,549 230,02
50% 1,495 1,816 0,636 230,02
60% 1,789 1,816 0,702 230,03
70% 2,090 1,816 0,755 230,04
80% 2,388 1,815 0,796 230,05
90% 2,406 1,806 0,800 230,05
100% 2,438 1,803 0,804 230,05
Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 0,248 -1,795 -0,137 229,99
20% 0,578 -1,784 -0,308 230,00
30% 0,880 -1,775 -0,444 230,00
40% 1,185 -1,766 -0,557 230,01
50% 1,486 -1,758 -0,646 230,02
60% 1,783 -1,780 -0,708 230,02
70% 2,082 -1,773 -0,761 230,03
80% 2,344 -1,774 -0,797 230,04
90% 2,336 -1,781 -0,795 230,04
100% 2,331 -1,788 -0,793 230,04
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [KW] [kVar] [cos @] (V]
10% 0,302 -0,004 -1,000 230,01
20% 0,602 0,026 0,999 230,01
30% 0,902 0,024 1,000 230,02
40% 1,203 0,022 1,000 230,02
50% 1,504 0,021 1,000 230,03
60% 1,797 0,020 1,000 230,03
70% 2,098 0,020 1,000 230,04
80% 2,397 0,019 1,000 230,05
90% 2,697 0,018 1,000 230,05
100% 3,002 0,039 1,000 230,06
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Test result: ASW20K-LT-G2 Pro
Inducitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 1,825 12,258 0,147 230,06
20% 3,834 12,235 0,299 230,11
30% 5,875 12,195 0,434 230,16
40% 7,849 12,153 0,543 230,21
50% 9,852 12,119 0,631 230,26
60% 11,882 12,065 0,702 230,31
70% 13,890 12,044 0,756 230,36
80% 15,937 12,073 0,797 230,41
90% 16,250 11,963 0,805 230,42
100% 16,255 11,957 0,806 230,42
Capacitive reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] kW] [kVar] [cos @] [Vl
10% 1,801 -12,042 -0,148 229,99
20% 3,806 -12,077 -0,301 230,04
30% 5,841 -12,110 -0,434 230,09
40% 7,807 -12,138 -0,541 230,14
50% 9,804 -12,165 -0,627 230,19
60% 11,829 -12,195 -0,696 230,25
70% 13,834 -12,221 -0,749 230,29
80% 15,884 -12,009 -0,798 230,36
90% 15,834 -12,193 -0,792 230,34
100% 15,823 -12,240 -0,791 230,34
Cos phi=1 no reactive power supply
Rating power Active power Reactive power Power factor Voltage
[%] [KW] [kVar] [cos @] [Vl
10% 1,984 -0,077 0,999 230,04
20% 4,007 -0,108 1,000 230,09
30% 5,984 -0,134 1,000 230,13
40% 7,943 -0,161 1,000 230,18
50% 9,985 -0,190 1,000 230,23
60% 12,008 -0,219 1,000 230,28
70% 13,956 -0,251 1,000 230,33
80% 15,996 -0,285 1,000 230,38
90% 17,983 -0,318 1,000 230,43
100% 19,979 -0,359 1,000 230,48
Assessment criterion:
The power factor resulting in each of the measurement points between 20 % and 90 % of the nominal
power is equal to or lower than 0,90 both in over excited and under excited operation.
The test method refer to clause CEI 0-21 / EN 50438:2013, Annex D.3.4.2.1.
Generating plants must meet the reactive 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 ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASWA4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is
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almost same as in hardware and just power derated by software.
Diagram
35
3
25
o ]
E &
e 15 F
r 3
1
I 1
0.5 [
i
0
-2 -2 -1 -1 0 1 1 2 2
Qkvar]
—B—nducitive —e—Capacitive Cos phi=1
ASW3K-LT-G2 Pro
25.0
2000
15.0 T
g JL
ﬁ 1
Cu
10.0 4
F
EEI I
I
o
0.0
-15.0 -10.0 -5.0 0.0 50 10.0 150
Qfkvar]
== Inducitive =i Capactive Cos phi=1
ASW20K-LT-G2 Pro

Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie

Dongguan Branch

Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
Page 55 of 239

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

Email: customerservice.dg@bureauveritas.com

TRF No. EN 50549-1 VER.O



7828
BUREAU

Report No.: PV2203WDG0348-1

4.7.2.2 Capabilities p

Q Response time

Reaction time
Test result: ASW3K-LT-G2 Pro
Time Result
1. Reaction time Q=0 to Qmin (50% test) 7,4 P
2. Reaction time Qmin to Qmax (50% test) 9,6 P
3. Reaction time Qmax to Q=0 (50% test) 7,4 P
4, Reaction time Q=0 to Qmin (100% test) 7,8 P
5. Reaction time Qmin to Qmax (100% test) 9,9 P
6. Reaction time Qmax to Q=0 (100% test) 7,2 P
Test result: ASW20K-LT-G2 Pro
Time Result
1. Reaction time Q=0 to Qmin (50% test) 48 P
2. Reaction time Qmin to Qmax (50% test) 8,4 P
3. Reaction time Qmax to Q=0 (50% test) 48 P
4, Reaction time Q=0 to Qmin (100% test) 5,4 P
5. Reaction time Qmin to Qmax (100% test) 7,8 P
6. Reaction time Qmax to Q=0 (100% test) 4,6 P
Test result:
Graph 50%Pn for model ASW3K-LT-G2 Pro
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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< -0,4843 Pn to to Qmax= 0,4843 Pn, 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 or Acos¢ < +0,01

The maximum response time is 10s.
The tests had been performed on the ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is
almost same as in hardware and just power derated by software.
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4.7.2.2 Capabilities
4.7.2.3.3 Voltage related control modes (Q (U) controls)
The validation of the Q (U) regulation according to VDE-AR-N 4105: 2018-05, 5.7.2.4 is divided
into two partial tests, so that on the one hand the accuracy and on the other hand the dynamics P
of the Q (U) control is checked. For all inverter-coupled systems, only the inverter must be
tested.
Test result: ASW3K-LT-G2 Pro
Qmin reactive power in accordance to standard characteristic curve Q=f(V)

PPn | Setpeint | PPICA | gacured | measued | expected | [ Pensd
<20% 1,05Vn 16,638 241,51 -0,008 ~0(<+2,5%Pn) -0,28
<20% 1,07Vn 16,548 246,10 -0,010 ~0(<£2,5%Pn) -0,32

< 20%-30% 1,07Vn 29,122 246,11 -0,922 0,5 Qmin 0,74

40% 1,07Vn 39,323 246,12 -0,917 0,5 Qmin 0,58

50% 1,07Vn 49,563 246,12 -0,913 0,5 Qmin 0,42

60% 1,07Vn 59,261 246,13 -0,908 0,5 Qmin 0,27

70% 1,07Vn 69,681 246,13 -0,906 0,5 Qmin 0,21

80% 1,07Vn 79,620 246,14 -0,904 0,5 Qmin 0,14

90% 1,07Vn 88,247 246,14 -0,904 0,5 Qmin 0,12
100% 1,07Vn 94,351 246,15 -0,864 0,5 Qmin -1,20
100% 1,08Vn 78,876 248,43 -1,739 Qmin -2,03

100%-10% 1,08Vn 8,361 248,39 -1,833 Qmin 1,10
10%— <5% 1,08Vn 4,681 248,39 -0,010 ~0(<£2,5%Pn) -0,33
Qmax reactive power in accordance to standard characteristic curve Q=f(V)

pen [ VU [ eenpa | uecl [ Qlvd [ ot [ 89
<20% 0,95Vn 18,033 218,51 -0,007 =~0(<+2,5%Pn) -0,22
<20% 0,93Vn 18,033 213,91 -0,006 =~0(<+2,5%Pn) -0,19

< 20%-30% 0,93Vn 29,738 213,91 0,893 0,5 Qmax 0,23

40% 0,93Vn 39,799 213,93 0,885 0,5 Qmax 0,51

50% 0,93Vn 49,814 213,93 0,884 0,5 Qmax 0,53

60% 0,93Vn 59,551 213,94 0,880 0,5 Qmax 0,65

70% 0,93Vn 69,582 213,94 0,876 0,5 Qmax 0,80

80% 0,93Vn 79,436 213,95 0,872 0,5 Qmax 0,93

90% 0,93Vn 89,456 213,96 0,868 0,5 Qmax 1,05

100% 0,93Vn 96,232 213,96 0,895 0,5 Qmax 0,16

100% 0,92Vn 82,158 211,66 1,788 Qmax 0,41

100%-10% 0,92Vn 9,294 211,60 1,792 Qmax 0,26

10%— <5% 0,92Vn 4,049 211,59 -0,006 =0(<+2,5%Pn) -0,20
fuoas VortasShritanCo, Lo | N, 28, Suie S Ul Seston vt | 1o 07 o
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Test result: ASW20K-LT-G2 Pro

Qmin reactive power in accordance to standard characteristic curve Q=f(V)

PP0 | Setpont | PPUI% | cacired | measured | oxpecied | (% Parad
<20% 1,05Vn 17,986 241,57 -0,005 ~0(<x2,5%Pn) -0,02
<20% 1,07Vn 17,977 246,17 -0,055 ~0(<x2,5%Pn) -0,28

< 20%-30% 1,07Vn 29,810 246,20 -6,030 0,5 Qmin 0,15

40% 1,07Vn 39,730 246,25 -6,101 0,5 Qmin 0,51

50% 1,07Vn 49,698 246,30 -6,174 0,5 Qmin 0,87

60% 1,07Vn 59,836 246,34 -6,243 0,5 Qmin 1,22

70% 1,07Vn 69,854 246,39 -6,310 0,5 Qmin 1,55

80% 1,07Vn 80,077 246,44 -6,379 0,5 Qmin 1,90

90% 1,07Vn 90,114 246,49 -6,448 0,5 Qmin 2,24
100% 1,07Vn 94,719 246,51 -6,463 0,5 Qmin 2,32
100% 1,08Vn 78,814 248,71 -12,183 Qmin 0,91

100%-10% 1,08Vn 9,133 248,40 -11,832 Qmin -0,84
10%— <5% 1,08Vn 4,921 248,41 -0,074 ~0(<£2,5%Pn) -0,37
Qmax reactive power in accordance to standard characteristic curve Q=f(V)

e [ e | it [ ety | SB[ i
< 20% 0.95Vn 17,747 218,58 -0,106 ~0(<+2,5%Pn) -0,53
< 20% 0,93Vn 17,737 213,98 -0,102 ~0(<+2,5%Pn) -0,51

< 20%-30% 0,93Vn 29,809 214,06 5,951 0,5 Qmax 0,24

40% 0,93Vn 39,592 214,11 5,921 0,5 Qmax 0,39

50% 0,93Vn 49,516 214,17 5,888 0,5 Qmax 0,56

60% 0,93Vn 59,600 214,22 5,851 0,5 Qmax 0,74

70% 0,93Vn 69,581 214,27 5,815 0,5 Qmax 0,92

80% 0,93Vn 79,762 214,33 5,776 0,5 Qmax 1,12

90% 0,93Vn 89,747 214,38 5,733 0,5 Qmax 1,33
100% 0,93Vn 96,630 214,42 5,673 0,5 Qmax 1,63
100% 0,92Vn 82,118 212,07 11,778 Qmax 1,11

100%-10% 0,92Vn 8,952 211,67 12,113 Qmax -0,56
10%— <5% 0,92Vn 4,978 211,61 -0,058 =~0(<+2,5%Pn) -0,29

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.

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 60 of 239

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. EN 50549-1 VER.O




Report No.: PV2203WDG0348-1

a) In order to check the stationary accuracy, the permissible voltage range shall be passed through within
steps according above table.

The procedure is analogous to Figure 3 in Section 5.4.3.2.

a LU,

OV, 1,10

e 1,05

0,90 0.95| 1l 0,95‘ 080| cosg

095
O-‘T!-al u

090
untererregt Uberemregt

r

e Bild 3 — Anforderungen an

'l...l'zl Erzeugungseinheiten beziiglich der
V=092, Blindleistungsbereltstellung an den
Vo= {]Ig WV Generatorklemmen

(3 Sk > 46KVA)

The voltages are to be set with a maximum deviation of 0.25% Un.
Assessment criterion:

The test method was performed like the Q(U) clause B1.2.6 of CEIl 0-21 but with different voltage points
and log in and log out values for P.

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

The above test data is according to the four set points: V1i=0,94 Un and V2=0,92 Un, V1s=1,06 Un and
V2s=1,08 Un, these set points are adjustable.

Note:

The tests had been performed on the ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,

ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro 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: ASW20K-LT-G2 Pro

Voltage jump Vac [% U] Q [kVar] measured | Q [%Qmax] measured T=3tmeasured
-11,616 96,80 32s
100 to 108 -11,601 96,67 32s
-11,602 96,68 32s
11,801 98,35 3.2s
100 to 92 11,802 98,35 32s
11,802 98,35 32s

Note:

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro 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% Unx:
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4.7.2.2 Capabilities P
4.7.2.3.4 Power related Control mode (cos ¢ (P) curve)

Test result: ASW3K-LT-G2 Pro

Test a):

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

U [V]: N/A | 230,00 | 230,00 | 230,01 | 230,02 | 230,03 | 230,03 | 230,04 | 230,05 | 230,05
Peso [KW]: NA | 059 | 0,89 | 1,19 | 1,50 | 1,79 | 2,09 | 2,39 | 2,69 | 2,71
Pe3o of Pn [%]: N/A | 19,72 | 29,61 | 39,83 | 50,02 | 59,76 | 69,78 | 79,66 | 89,56 | 90,49
Qeszo [kVar]: N/A | -0,01 | -0,02 | -0,02 | -0,02 | -0,33 | -0,57 | -0,82 | -1,08 | -1,16
COS (E30: N/A | 1,000 | 1,000 | 1,000 | 1,000 | 0,984 | 0,965 | 0,946 | 0,927 | 0,920
COS Qsetpoint Of Peso: N/A | 1,000 | 1,000 | 1,000 | 1,000 | 0,980 | 0,960 | 0,940 | 0,920 | 0,920
Limit cos @ g3o: COS Psetpoint £ 0,01

Test b):

Pn/P [%)] 20 50 100

30 s mean value 20% to 50% to 100% Pn

U [V]: 230,01 230,03 230,04

Peso [KW]: 0,60 1,50 2,72

Peso of Pn [%]: 19,93 50,00 90,67

Qeszo [kVar]: -0,01 -0,02 -1,15

COS ¢ E30: 1,000 1,000 0,922

COS Psetpoint Of Pe3o: 1,00 1,00 0,92

To[s]: 10s 5,4s

Pn/P [%)] 100 50 20

30 s mean value 100% to 50% to 20% Pn

U [V]: 230,06 230,03 230,00

Peso [kW]: 2,72 1,46 0,59

Peso [%]: 90,67 48,67 19,67

Qeso [kVar]: -1,15 -0,04 -0,01

COS ¢ E30: 0,921 1,000 1,000

COS Psetpoint Of Pe3o: 0,92 1,00 1,00

To[s]: 58s 10s

Limit T, [s]: 10s

Limit cos @ e3o: COS QPsetpoint £ 0,02
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Test result:
Graph of cos @(P): Test a)
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Test result: ASW20K-LT-G2 Pro

Test a):

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

30 s mean value 20% to 100% Pemax

U [VI: N/A 230,07 | 230,13 | 230,18 | 230,22 | 230,25 | 230,30 | 230,35 | 230,39 | 230,41
Peso [kW]: N/A 4,01 6,03 | 7,99 | 9,98 | 11,99 | 13,98 | 16,00 | 17,98 | 18,34
Pe3so of P [%]: N/A 20,03 | 30,15 | 39,94 | 49,90 | 59,97 | 69,89 | 80,00 | 89,89 | 91,71
Qeso [kVar]: N/A -0,12 | -0,14 | -0,17 | -0,20 | -2,15 | -3,83 | -5,59 | -7,46 | -8,02
COS QEs0: N/A 1,000 | 1,000 | 1,000 | 1,000 | 0,984 | 0,964 | 0,944 | 0,924 | 0,916
COS Qsetpoint Of Peso: N/A 1,00 | 1,00 | 1,00 | 1,00 | 0,98 | 0,96 | 0,94 | 0,92 | 0,92

Limit cos @ g3o: COS Psetpoint £ 0,01

Test b):

Pn/P [%] 20 50 100

30 s mean value 20% to 50% to 100% Pn

U [VI: 230,08 230,23 230,36

Peso [KW]: 4,004 9,982 17,599

Peso of Pn [%]: 20,02 49,91 91,80

Qeso [kVar]: -0,117 -0,203 -7,037

COS ¢ E30: 1,000 1,000 0,928

COS @Psetpoint Of PE3o: 1,00 1,00 0.92

To[s]: 10s 32s

Pn/P [%)] 100 50 20

30 s mean value 100% to 50% to 20% Pn

U [VI: 230,41 230,22 230,08

Peso [KW]: 18,359 9,936 4,011

Peso [%]: 91,80 49,68 20,06

Qe3o [kVar]: -8,002 -0,212 -0,117

COS @ E30: 0,917 1,000 1,000

COS Psetpoint Of Pe3o: 0,92 1,00 1.00

To[s]: 10s 50s

Limit To [s]: 10s

Limit cos @ g3o: COS Psetpoint £ 0,02
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Test result:
Graph of cos @(P): Test a)
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Test:

Test 1: Using the standard characteristic curve increases the active power from 20% Pn in increments of
10% Pn 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

e e e ,

over-excited

under-excited

0,9/0,95%) -

*) Depending on Syma,-

Assessment criterion:
Test 1: cos @ accuracy cos ¢ (x0,01)
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 ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro 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/ Pn [%] 100% to 20%

Settling time [s]: 300

P eso [%]: 16,7%

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%Pn
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 ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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EN 50549-1:2019: 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
i';':;“rfu”;tﬁyotﬁs"o”age dips and short G59/3-4:2018-05, clause 13.8.4.5 P
Unbalance BDEW TG3, Revision 25, clause 4.3.5 P
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
Test result: ASW3K-LT-G2 Pro
Watts [KW] 1,001 1,000 1,005
Vrms [V] 230,01 230,04 230,04
Arms [A] 4,35 4,35 4,38
Frequency [Hz] 50,00
THD50 (100% output power) 0,744 0,752 0,753
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i [FUTEETTEREL HiEEE L?r::trse?;«]
L1 L2 L3 L1 L2 L3 - -
1st 4,345 4,340 4,345 99,935 | 99,820 | 99,935 | Three Phase -
2nd 0,005 0,008 0,011 0,115 0,184 0,253 | Three Phase 1,080
3rd 0,002 0,001 0,003 0,046 0,023 0,069 | Three Phase 2,300
4th 0,002 0,001 0,001 0,046 0,023 0,023 | Three Phase 0,430
5th 0,020 0,021 0,019 0,460 0,483 0,437 | Three Phase 1,140
6th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,300
7th 0,014 0,013 0,013 0,322 0,299 0,299 | Three Phase 0,770
8th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,230
9th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,400
10th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,184
11th 0,007 0,007 0,007 0,161 0,161 0,161 Three Phase 0,330
12th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,153
13th 0,006 0,007 0,007 0,138 0,161 0,161 Three Phase 0,210
14th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,131
15th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,150
16th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,115
17th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,132
18th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,102
19th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,118
20th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,092
21th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,107
22th 0,002 0,002 0,001 0,046 0,046 0,023 | Three Phase 0,084
23th 0,003 0,003 0,003 0,069 0,069 0,069 | Three Phase 0,098
24th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,077
25th 0,004 0,004 0,004 0,092 0,092 0,092 | Three Phase 0,090
26th 0,001 0,001 0,002 0,023 0,023 0,046 | Three Phase 0,071
27th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,083
28th 0,002 0,001 0,001 0,046 0,023 0,023 | Three Phase 0,066
29th 0,007 0,007 0,007 0,161 0,161 0,161 Three Phase 0,078
30th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,061
31th 0,008 0,007 0,008 0,184 0,161 0,184 | Three Phase 0,073
32th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,058
33th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,068
34th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,054
35th 0,009 0,009 0,009 0,207 0,207 0,207 | Three Phase 0,064
36th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,051
37th 0,009 0,008 0,008 0,207 0,184 0,184 | Three Phase 0,061
38th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,048
39th 0,001 0,000 0,001 0,023 0,000 0,023 | Three Phase 0,058
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
40th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase 0,046
41th 0,009 0,009 0,009 0,207 0,207 0,207 | Three Phase N/A
42th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
43th 0,009 0,009 0,009 0,207 0,207 0,207 | Three Phase N/A
44th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
45th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
46th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
47th 0,010 0,011 0,011 0,230 0,253 0,253 | Three Phase N/A
48th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
49th 0,011 0,010 0,010 0,253 0,230 0,230 | Three Phase N/A
50th 0,001 0,001 0,001 0,023 0,023 0,023 | Three Phase N/A
Test result: ASW4K-LT-G2 Pro
Watts [KW] 1,339 1,336 1,342
Vrms [V] 230,04 230,07 230,07
Arms [A] 5,82 5,81 5,84
Frequency [Hz] 50,00
THD50 (100% output power) 0,540 0,544 0,555
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i [FUTEETTEREL HiEEs L?r::trse?;]
L1 L2 L3 L1 L2 L3 -- --
1st 5,807 5,801 5,810 | 100,178 | 100,060 | 100,226 | Three Phase --
2nd 0,005 0,008 0,012 0,084 0,134 0,202 | Three Phase 1,080
3rd 0,002 0,001 0,002 0,033 0,026 0,036 | Three Phase 2,300
4th 0,002 0,002 0,002 0,043 0,028 0,037 | Three Phase 0,430
5th 0,016 0,016 0,014 0,269 0,273 0,247 | Three Phase 1,140
6th 0,001 0,001 0,001 0,019 0,025 0,021 Three Phase 0,300
7th 0,012 0,011 0,011 0,201 0,188 0,190 | Three Phase 0,770
8th 0,001 0,002 0,002 0,021 0,031 0,034 | Three Phase 0,230
9th 0,001 0,001 0,001 0,013 0,012 0,016 | Three Phase 0,400
10th 0,002 0,002 0,001 0,032 0,029 0,014 | Three Phase 0,184
11th 0,010 0,010 0,010 0,174 0,179 0,173 | Three Phase 0,330
12th 0,001 0,001 0,001 0,018 0,023 0,017 | Three Phase 0,153
13th 0,014 0,013 0,014 0,235 0,231 0,235 | Three Phase 0,210
14th 0,001 0,001 0,001 0,018 0,019 0,024 | Three Phase 0,131
15th 0,001 0,001 0,001 0,011 0,010 0,011 Three Phase 0,150
16th 0,001 0,001 0,001 0,025 0,021 0,014 | Three Phase 0,115
17th 0,008 0,008 0,008 0,139 0,142 0,143 | Three Phase 0,132
18th 0,001 0,001 0,001 0,015 0,017 0,011 Three Phase 0,102
19th 0,006 0,006 0,006 0,108 0,108 0,110 | Three Phase 0,118
20th 0,001 0,001 0,001 0,018 0,013 0,018 | Three Phase 0,092
21th 0,001 0,001 0,001 0,012 0,010 0,010 | Three Phase 0,107
22th 0,001 0,001 0,001 0,019 0,014 0,016 | Three Phase 0,084
23th 0,005 0,005 0,005 0,083 0,084 0,084 | Three Phase 0,098
24th 0,001 0,001 0,001 0,014 0,013 0,010 | Three Phase 0,077
25th 0,004 0,004 0,004 0,074 0,073 0,076 | Three Phase 0,090
26th 0,001 0,001 0,001 0,022 0,018 0,017 | Three Phase 0,071
27th 0,001 0,001 0,001 0,011 0,010 0,010 | Three Phase 0,083
28th 0,001 0,001 0,001 0,023 0,020 0,021 Three Phase 0,066
29th 0,004 0,004 0,004 0,072 0,073 0,072 | Three Phase 0,078
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
30th 0,001 0,001 0,001 0,013 0,011 0,010 | Three Phase 0,061
31th 0,004 0,004 0,004 0,073 0,072 0,074 | Three Phase 0,073
32th 0,002 0,001 0,001 0,027 0,026 0,025 | Three Phase 0,058
33th 0,001 0,001 0,001 0,011 0,009 0,009 | Three Phase 0,068
34th 0,002 0,002 0,001 0,031 0,027 0,024 | Three Phase 0,054
35th 0,005 0,005 0,005 0,089 0,089 0,088 | Three Phase 0,064
36th 0,001 0,001 0,001 0,013 0,012 0,010 | Three Phase 0,051
37th 0,006 0,006 0,006 0,106 0,100 0,101 Three Phase 0,061
38th 0,002 0,001 0,002 0,027 0,026 0,030 | Three Phase 0,048
39th 0,001 0,001 0,001 0,012 0,009 0,009 | Three Phase 0,058
40th 0,002 0,001 0,001 0,030 0,024 0,020 | Three Phase 0,046
41th 0,008 0,008 0,008 0,135 0,139 0,136 | Three Phase N/A
42th 0,001 0,001 0,001 0,012 0,013 0,010 | Three Phase N/A
43th 0,009 0,008 0,008 0,147 0,138 0,143 | Three Phase N/A
44th 0,001 0,001 0,001 0,022 0,017 0,024 | Three Phase N/A
45th 0,001 0,001 0,001 0,014 0,009 0,011 Three Phase N/A
46th 0,001 0,001 0,001 0,022 0,014 0,017 | Three Phase N/A
47th 0,010 0,010 0,010 0,167 0,173 0,171 Three Phase N/A
48th 0,001 0,001 0,001 0,014 0,012 0,009 | Three Phase N/A
49th 0,010 0,010 0,010 0,172 0,164 0,170 | Three Phase N/A
50th 0,001 0,001 0,001 0,022 0,014 0,017 | Three Phase N/A
Test result: ASW5K-LT-G2 Pro
Watts [KW] 1,669 1,666 1,672
Vrms [V] 230,06 230,11 230,08
Arms [A] 7,26 7,24 7,27
Frequency [Hz] 50,00
THD50 (100% output power) 0,486 | 0,488 0,503
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i [FUTEETTEREL HiEEs L?;:tf?;]
L1 L2 L3 L1 L2 L3 -- -
1st 7,256 7,248 7,263 | 100,133 | 100,025 | 100,226 | Three Phase -
2nd 0,005 0,009 0,013 0,067 0,122 0,178 | Three Phase 1,080
3rd 0,002 0,002 0,002 0,033 0,025 0,026 | Three Phase 2,300
4th 0,003 0,002 0,002 0,039 0,028 0,025 | Three Phase 0,430
5th 0,016 0,015 0,014 0,214 0,209 0,192 | Three Phase 1,140
6th 0,001 0,001 0,002 0,015 0,019 0,025 | Three Phase 0,300
7th 0,010 0,009 0,009 0,136 0,126 0,129 | Three Phase 0,770
8th 0,001 0,002 0,002 0,018 0,027 0,026 | Three Phase 0,230
9th 0,001 0,001 0,001 0,011 0,012 0,013 | Three Phase 0,400
10th 0,002 0,002 0,001 0,026 0,027 0,014 | Three Phase 0,184
11th 0,011 0,011 0,011 0,146 0,150 0,146 | Three Phase 0,330
12th 0,001 0,001 0,001 0,014 0,019 0,015 | Three Phase 0,153
13th 0,016 0,015 0,016 0,215 0,212 0,216 | Three Phase 0,210
14th 0,001 0,002 0,002 0,016 0,021 0,021 Three Phase 0,131
15th 0,001 0,001 0,001 0,010 0,008 0,010 | Three Phase 0,150
16th 0,002 0,002 0,001 0,026 0,023 0,012 | Three Phase 0,115
17th 0,011 0,011 0,011 0,148 0,149 0,148 | Three Phase 0,132
18th 0,001 0,001 0,001 0,012 0,016 0,012 | Three Phase 0,102
19th 0,009 0,009 0,009 0,123 0,120 0,124 | Three Phase 0,118
. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
g“rea“ Ve“BtaS SL‘e”Zhe” Co., Ld. Town, Dongguan City,( Guajmgdong onvincé, Fax: +86 769 8599 1080
ongguan branc 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 74 of 239 TRF No. EN 50549-1 VER.O



Report No.: PV2203WDG0348-1

4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
20th 0,001 0,001 0,002 0,014 0,017 0,021 Three Phase 0,092
21th 0,001 0,001 0,001 0,010 0,008 0,008 | Three Phase 0,107
22th 0,002 0,001 0,001 0,022 0,018 0,012 | Three Phase 0,084
23th 0,007 0,007 0,007 0,097 0,098 0,097 | Three Phase 0,098
24th 0,001 0,001 0,001 0,012 0,015 0,010 | Three Phase 0,077
25th 0,006 0,006 0,006 0,087 0,085 0,089 | Three Phase 0,090
26th 0,001 0,001 0,001 0,015 0,012 0,018 | Three Phase 0,071
27th 0,001 0,001 0,001 0,010 0,008 0,009 | Three Phase 0,083
28th 0,001 0,001 0,001 0,020 0,013 0,015 | Three Phase 0,066
29th 0,007 0,007 0,006 0,090 0,091 0,089 | Three Phase 0,078
30th 0,001 0,001 0,001 0,011 0,013 0,009 | Three Phase 0,061
31th 0,007 0,006 0,007 0,092 0,089 0,094 | Three Phase 0,073
32th 0,001 0,001 0,001 0,019 0,012 0,016 | Three Phase 0,058
33th 0,001 0,001 0,001 0,010 0,007 0,008 | Three Phase 0,068
34th 0,001 0,001 0,001 0,020 0,013 0,019 | Three Phase 0,054
35th 0,007 0,007 0,007 0,101 0,100 0,099 | Three Phase 0,064
36th 0,001 0,001 0,001 0,011 0,011 0,008 | Three Phase 0,051
37th 0,007 0,007 0,007 0,103 0,098 0,103 | Three Phase 0,061
38th 0,002 0,001 0,001 0,022 0,018 0,018 | Three Phase 0,048
39th 0,001 0,001 0,001 0,010 0,008 0,008 | Three Phase 0,058
40th 0,002 0,001 0,002 0,021 0,018 0,021 Three Phase 0,046
41th 0,008 0,008 0,008 0,107 0,107 0,106 | Three Phase N/A
42th 0,001 0,001 0,001 0,010 0,008 0,007 | Three Phase N/A
43th 0,007 0,007 0,007 0,101 0,097 0,100 | Three Phase N/A
44th 0,002 0,001 0,001 0,022 0,020 0,020 | Three Phase N/A
45th 0,001 0,001 0,001 0,010 0,007 0,007 | Three Phase N/A
46th 0,002 0,001 0,001 0,022 0,017 0,019 | Three Phase N/A
47th 0,008 0,008 0,008 0,107 0,109 0,107 | Three Phase N/A
48th 0,001 0,001 0,001 0,010 0,008 0,008 | Three Phase N/A
49th 0,008 0,007 0,007 0,105 0,102 0,103 | Three Phase N/A
50th 0,002 0,001 0,001 0,022 0,018 0,020 | Three Phase N/A
Test result: ASW6K-LT-G2 Pro
Watts [KW] 2,009 2,004 2,011
Vrms [V] 230,09 230,13 230,11
Arms [A] 8,74 8,71 8,75
Frequency [Hz] 50,00
THD50 (100% output power) 0,533 0,525 0,533
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power SOOI A ENTEIE] HiEEE L?;:tf?;]
L1 L2 L3 L1 L2 L3 -- --
1st 8,729 8,713 8,730 | 100,386 | 100,202 | 100,391 | Three Phase -
2nd 0,006 0,009 0,014 0,066 0,102 0,157 | Three Phase 1,080
3rd 0,002 0,002 0,002 0,025 0,019 0,021 Three Phase 2,300
4th 0,003 0,003 0,002 0,031 0,034 0,027 | Three Phase 0,430
5th 0,033 0,031 0,030 0,376 0,361 0,348 | Three Phase 1,140
6th 0,001 0,001 0,001 0,014 0,012 0,012 | Three Phase 0,300
7th 0,011 0,010 0,011 0,124 0,115 0,122 | Three Phase 0,770
8th 0,002 0,001 0,002 0,018 0,016 0,018 | Three Phase 0,230
9th 0,001 0,001 0,001 0,011 0,008 0,011 Three Phase 0,400
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
10th 0,002 0,002 0,001 0,018 0,019 0,014 | Three Phase 0,184
11th 0,010 0,010 0,010 0,112 0,117 0,115 | Three Phase 0,330
12th 0,001 0,001 0,001 0,012 0,011 0,009 | Three Phase 0,153
13th 0,016 0,015 0,016 0,180 0,174 0,179 | Three Phase 0,210
14th 0,001 0,001 0,001 0,015 0,014 0,017 | Three Phase 0,131
15th 0,001 0,001 0,001 0,009 0,007 0,008 | Three Phase 0,150
16th 0,002 0,002 0,001 0,018 0,018 0,012 | Three Phase 0,115
17th 0,011 0,011 0,011 0,122 0,128 0,128 | Three Phase 0,132
18th 0,001 0,001 0,001 0,009 0,009 0,008 | Three Phase 0,102
19th 0,010 0,010 0,010 0,114 0,112 0,114 | Three Phase 0,118
20th 0,001 0,001 0,001 0,016 0,012 0,015 | Three Phase 0,092
21th 0,001 0,001 0,001 0,008 0,007 0,007 | Three Phase 0,107
22th 0,001 0,001 0,001 0,016 0,017 0,011 Three Phase 0,084
23th 0,008 0,008 0,008 0,089 0,092 0,091 Three Phase 0,098
24th 0,001 0,001 0,001 0,010 0,008 0,008 | Three Phase 0,077
25th 0,007 0,007 0,007 0,085 0,082 0,085 | Three Phase 0,090
26th 0,001 0,001 0,001 0,016 0,011 0,014 | Three Phase 0,071
27th 0,001 0,001 0,001 0,009 0,007 0,007 | Three Phase 0,083
28th 0,001 0,001 0,001 0,017 0,016 0,011 Three Phase 0,066
29th 0,007 0,007 0,007 0,079 0,082 0,080 | Three Phase 0,078
30th 0,001 0,001 0,001 0,010 0,008 0,008 | Three Phase 0,061
31th 0,007 0,007 0,007 0,082 0,079 0,083 | Three Phase 0,073
32th 0,001 0,001 0,001 0,016 0,011 0,013 | Three Phase 0,058
33th 0,001 0,001 0,001 0,009 0,007 0,007 | Three Phase 0,068
34th 0,001 0,001 0,001 0,017 0,013 0,010 | Three Phase 0,054
35th 0,007 0,008 0,007 0,086 0,088 0,085 | Three Phase 0,064
36th 0,001 0,001 0,001 0,010 0,007 0,008 | Three Phase 0,051
37th 0,008 0,008 0,008 0,093 0,088 0,093 | Three Phase 0,061
38th 0,001 0,001 0,001 0,017 0,013 0,012 | Three Phase 0,048
39th 0,001 0,001 0,001 0,009 0,007 0,007 | Three Phase 0,058
40th 0,001 0,001 0,001 0,017 0,012 0,012 | Three Phase 0,046
41th 0,008 0,008 0,008 0,094 0,096 0,094 | Three Phase N/A
42th 0,001 0,001 0,001 0,009 0,007 0,007 | Three Phase N/A
43th 0,008 0,008 0,008 0,093 0,088 0,091 Three Phase N/A
44th 0,001 0,001 0,001 0,017 0,015 0,013 | Three Phase N/A
45th 0,001 0,001 0,001 0,009 0,006 0,006 | Three Phase N/A
46th 0,001 0,001 0,001 0,017 0,013 0,014 | Three Phase N/A
47th 0,008 0,008 0,008 0,090 0,092 0,091 Three Phase N/A
48th 0,001 0,001 0,001 0,008 0,006 0,006 | Three Phase N/A
49th 0,008 0,007 0,007 0,087 0,083 0,085 | Three Phase N/A
50th 0,002 0,001 0,001 0,017 0,017 0,014 | Three Phase N/A
Test result: ASW8K-LT-G2 Pro
Watts [KW] 2,676 2,669 2,676
Vrms [V] 230,13 230,16 230,14
Arms [A] 11,63 11,60 11,63
Frequency [Hz] 50,00
THD50 (100% output power) 0,331 | 0,338 0,337
. . Harmonic
Harmonic | Current Magnitude [A] at
order n 100% rated %utput power 20 C e Bt ] HiEEE L?;:tf?;‘]
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4.8 EMC and power quality P

Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)

L1 L2 L3 L1 L2 L3 - -
1st 11,604 | 11,563 | 11,607 | 100,086 | 99,735 | 100,113 | Three Phase -
2nd 0,005 0,012 0,011 0,045 0,100 0,095 | Three Phase 1,080
3rd 0,004 0,004 0,002 0,038 0,032 0,018 | Three Phase 2,300
4th 0,003 0,004 0,003 0,027 0,030 0,028 | Three Phase 0,430
5th 0,013 0,012 0,011 0,112 0,100 0,092 | Three Phase 1,140
6th 0,001 0,001 0,001 0,011 0,011 0,011 Three Phase 0,300
7th 0,010 0,009 0,009 0,086 0,078 0,080 | Three Phase 0,770
8th 0,002 0,002 0,002 0,017 0,013 0,015 | Three Phase 0,230
9th 0,001 0,001 0,001 0,011 0,007 0,012 | Three Phase 0,400
10th 0,001 0,002 0,002 0,011 0,014 0,015 | Three Phase 0,184
11th 0,010 0,011 0,010 0,090 0,092 0,085 | Three Phase 0,330
12th 0,001 0,001 0,001 0,009 0,010 0,010 | Three Phase 0,153
13th 0,019 0,019 0,019 0,165 0,160 0,166 | Three Phase 0,210
14th 0,002 0,001 0,001 0,014 0,009 0,012 | Three Phase 0,131
15th 0,001 0,001 0,001 0,010 0,005 0,010 | Three Phase 0,150
16th 0,001 0,001 0,002 0,010 0,013 0,015 | Three Phase 0,115
17th 0,014 0,015 0,015 0,125 0,131 0,128 | Three Phase 0,132
18th 0,001 0,001 0,001 0,007 0,007 0,009 | Three Phase 0,102
19th 0,013 0,012 0,013 0,110 0,107 0,112 | Three Phase 0,118
20th 0,002 0,001 0,002 0,014 0,009 0,013 | Three Phase 0,092
21th 0,001 0,001 0,001 0,009 0,005 0,007 | Three Phase 0,107
22th 0,001 0,001 0,002 0,011 0,012 0,014 | Three Phase 0,084
23th 0,010 0,011 0,010 0,085 0,092 0,090 | Three Phase 0,098
24th 0,001 0,001 0,001 0,006 0,007 0,008 | Three Phase 0,077
25th 0,009 0,008 0,009 0,075 0,072 0,078 | Three Phase 0,090
26th 0,002 0,001 0,001 0,014 0,010 0,012 | Three Phase 0,071
27th 0,001 0,001 0,001 0,008 0,005 0,006 | Three Phase 0,083
28th 0,001 0,002 0,002 0,011 0,013 0,015 | Three Phase 0,066
29th 0,006 0,007 0,007 0,054 0,062 0,059 | Three Phase 0,078
30th 0,001 0,001 0,001 0,006 0,007 0,008 | Three Phase 0,061
31th 0,005 0,005 0,006 0,047 0,044 0,049 | Three Phase 0,073
32th 0,002 0,001 0,001 0,016 0,011 0,013 | Three Phase 0,058
33th 0,001 0,001 0,001 0,010 0,006 0,006 | Three Phase 0,068
34th 0,001 0,002 0,002 0,011 0,015 0,015 | Three Phase 0,054
35th 0,003 0,004 0,004 0,028 0,037 0,032 | Three Phase 0,064
36th 0,001 0,001 0,001 0,007 0,007 0,008 | Three Phase 0,051
37th 0,003 0,002 0,003 0,024 0,021 0,025 | Three Phase 0,061
38th 0,002 0,001 0,001 0,016 0,013 0,012 | Three Phase 0,048
39th 0,001 0,001 0,001 0,010 0,007 0,007 | Three Phase 0,058
40th 0,001 0,002 0,002 0,013 0,017 0,014 | Three Phase 0,046
41th 0,002 0,003 0,002 0,021 0,024 0,016 | Three Phase N/A
42th 0,001 0,001 0,001 0,008 0,007 0,008 | Three Phase N/A
43th 0,003 0,003 0,003 0,027 0,023 0,025 | Three Phase N/A
44th 0,002 0,002 0,001 0,017 0,014 0,012 | Three Phase N/A
45th 0,001 0,001 0,001 0,010 0,008 0,007 | Three Phase N/A
46th 0,002 0,002 0,001 0,014 0,017 0,013 | Three Phase N/A
47th 0,005 0,005 0,004 0,041 0,039 0,032 | Three Phase N/A
48th 0,001 0,001 0,001 0,008 0,008 0,008 | Three Phase N/A
49th 0,006 0,005 0,006 0,051 0,046 0,048 | Three Phase N/A
50th 0,002 0,002 0,001 0,016 0,015 0,013 | Three Phase N/A
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Report No.: PV2203WDG0348-1
4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
Test result: ASW10K-LT-G2 Pro
Watts [KW] 3,345 3,335 | 3,344
Vrms [V] 230,19 230,23 230,20
Arms [A] 14,54 14,49 14,53
Frequency [Hz] 50,00
THD50 (100% output power) 0,360 0,353 0,360
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i[RI EL HiEEs L?;lrtrse?;]
L1 L2 L3 L1 L2 L3 -- --
1st 14,514 | 14472 | 14,521 | 100,143 | 99,854 | 100,193 | Three Phase -
2nd 0,008 0,015 0,014 0,057 0,105 0,098 | Three Phase 1,080
3rd 0,004 0,004 0,002 0,031 0,027 0,017 | Three Phase 2,300
4th 0,004 0,004 0,003 0,028 0,025 0,024 | Three Phase 0,430
5th 0,033 0,030 0,031 0,228 0,206 0,215 | Three Phase 1,140
6th 0,002 0,001 0,001 0,011 0,009 0,009 | Three Phase 0,300
7th 0,009 0,008 0,009 0,063 0,055 0,060 | Three Phase 0,770
8th 0,002 0,002 0,002 0,013 0,013 0,012 | Three Phase 0,230
9th 0,002 0,001 0,001 0,011 0,008 0,009 | Three Phase 0,400
10th 0,002 0,002 0,002 0,013 0,012 0,013 | Three Phase 0,184
11th 0,007 0,007 0,007 0,051 0,051 0,049 | Three Phase 0,330
12th 0,001 0,001 0,001 0,008 0,007 0,006 | Three Phase 0,153
13th 0,018 0,018 0,018 0,125 0,122 0,125 | Three Phase 0,210
14th 0,002 0,001 0,001 0,010 0,008 0,009 | Three Phase 0,131
15th 0,001 0,001 0,001 0,008 0,005 0,007 | Three Phase 0,150
16th 0,002 0,001 0,001 0,010 0,010 0,010 | Three Phase 0,115
17th 0,015 0,016 0,016 0,107 0,111 0,110 | Three Phase 0,132
18th 0,001 0,001 0,001 0,007 0,006 0,006 | Three Phase 0,102
19th 0,013 0,013 0,014 0,093 0,087 0,094 | Three Phase 0,118
20th 0,001 0,001 0,001 0,010 0,009 0,009 | Three Phase 0,092
21th 0,001 0,001 0,001 0,008 0,005 0,007 | Three Phase 0,107
22th 0,002 0,001 0,002 0,011 0,010 0,011 Three Phase 0,084
23th 0,012 0,012 0,012 0,081 0,083 0,080 | Three Phase 0,098
24th 0,001 0,001 0,001 0,007 0,006 0,006 | Three Phase 0,077
25th 0,012 0,011 0,012 0,080 0,075 0,082 | Three Phase 0,090
26th 0,002 0,001 0,002 0,012 0,010 0,011 Three Phase 0,071
27th 0,001 0,001 0,001 0,009 0,005 0,007 | Three Phase 0,083
28th 0,002 0,002 0,002 0,013 0,012 0,012 | Three Phase 0,066
29th 0,010 0,010 0,010 0,068 0,072 0,070 | Three Phase 0,078
30th 0,001 0,001 0,001 0,007 0,006 0,006 | Three Phase 0,061
31th 0,009 0,009 0,009 0,063 0,060 0,064 | Three Phase 0,073
32th 0,002 0,002 0,002 0,013 0,012 0,012 | Three Phase 0,058
33th 0,001 0,001 0,001 0,010 0,006 0,007 | Three Phase 0,068
34th 0,002 0,002 0,002 0,014 0,012 0,013 | Three Phase 0,054
35th 0,008 0,009 0,008 0,055 0,060 0,058 | Three Phase 0,064
36th 0,001 0,001 0,001 0,008 0,006 0,006 | Three Phase 0,051
37th 0,008 0,007 0,008 0,053 0,048 0,054 | Three Phase 0,061
38th 0,002 0,002 0,002 0,015 0,014 0,014 | Three Phase 0,048
39th 0,002 0,001 0,001 0,011 0,006 0,007 | Three Phase 0,058
40th 0,002 0,002 0,002 0,017 0,014 0,015 | Three Phase 0,046
41th 0,006 0,007 0,006 0,041 0,046 0,043 | Three Phase N/A
42th 0,001 0,001 0,001 0,009 0,007 0,007 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
43th 0,006 0,005 0,006 0,039 0,035 0,040 | Three Phase N/A
44th 0,002 0,002 0,002 0,017 0,015 0,016 | Three Phase N/A
45th 0,002 0,001 0,001 0,012 0,007 0,008 | Three Phase N/A
46th 0,003 0,002 0,002 0,018 0,016 0,016 | Three Phase N/A
47th 0,004 0,005 0,004 0,025 0,031 0,028 | Three Phase N/A
48th 0,001 0,001 0,001 0,010 0,007 0,007 | Three Phase N/A
49th 0,003 0,003 0,003 0,022 0,019 0,022 | Three Phase N/A
50th 0,003 0,002 0,002 0,019 0,016 0,017 | Three Phase N/A
Test result: ASW12K-LT-G2 Pro
Watts [KW] 4,007 4,015 4,037
Vrms [V] 230,24 230,32 230,26
Arms [A] 17,41 17,44 17,54
Frequency [Hz] 50,00
THD50 (100% output power) 0,265 | 0,263 0,279
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i [FUTEETTEREL HiEEs Li?rt:irtrseF’Z]
L1 L2 L3 L1 L2 L3 -- -
1st 17,334 | 17,315 | 17,393 | 99,669 | 99,563 | 100,007 | Three Phase -
2nd 0,013 0,011 0,017 0,073 0,062 0,098 | Three Phase 8,000
3rd 0,006 0,011 0,007 0,032 0,061 0,038 | Three Phase 21,600
4th 0,004 0,004 0,004 0,024 0,021 0,021 Three Phase 4,000
5th 0,016 0,014 0,017 0,092 0,080 0,098 | Three Phase 10,700
6th 0,002 0,002 0,001 0,011 0,009 0,008 | Three Phase 2,667
7th 0,008 0,007 0,008 0,047 0,042 0,045 | Three Phase 7,200
8th 0,002 0,002 0,002 0,013 0,014 0,012 | Three Phase 2,000
9th 0,002 0,001 0,001 0,010 0,007 0,006 | Three Phase 3,800
10th 0,002 0,002 0,002 0,011 0,010 0,011 Three Phase 1,600
11th 0,012 0,012 0,012 0,067 0,067 0,067 | Three Phase 3,100
12th 0,001 0,001 0,001 0,007 0,007 0,006 | Three Phase 1,333
13th 0,019 0,019 0,020 0,111 0,110 0,116 | Three Phase 2,000
14th 0,001 0,002 0,002 0,008 0,009 0,010 | Three Phase N/A
15th 0,001 0,001 0,001 0,006 0,007 0,008 | Three Phase N/A
16th 0,002 0,002 0,001 0,010 0,009 0,008 | Three Phase N/A
17th 0,017 0,017 0,016 0,098 0,100 0,094 | Three Phase N/A
18th 0,001 0,001 0,001 0,005 0,005 0,005 | Three Phase N/A
19th 0,015 0,015 0,016 0,088 0,087 0,092 | Three Phase N/A
20th 0,001 0,002 0,002 0,008 0,009 0,009 | Three Phase N/A
21th 0,001 0,001 0,001 0,007 0,005 0,005 | Three Phase N/A
22th 0,002 0,002 0,001 0,010 0,010 0,009 | Three Phase N/A
23th 0,012 0,012 0,012 0,069 0,071 0,070 | Three Phase N/A
24th 0,001 0,001 0,001 0,005 0,006 0,005 | Three Phase N/A
25th 0,011 0,010 0,011 0,061 0,060 0,064 | Three Phase N/A
26th 0,001 0,002 0,002 0,008 0,010 0,010 | Three Phase N/A
27th 0,001 0,001 0,001 0,008 0,005 0,005 | Three Phase N/A
28th 0,002 0,002 0,002 0,012 0,010 0,010 | Three Phase N/A
29th 0,009 0,010 0,009 0,053 0,056 0,053 | Three Phase N/A
30th 0,001 0,001 0,001 0,005 0,006 0,005 | Three Phase N/A
31th 0,008 0,008 0,009 0,047 0,044 0,051 Three Phase N/A
32th 0,002 0,002 0,002 0,010 0,012 0,012 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
33th 0,002 0,001 0,001 0,010 0,004 0,005 | Three Phase N/A
34th 0,002 0,002 0,002 0,013 0,011 0,011 Three Phase N/A
35th 0,007 0,008 0,007 0,040 0,045 0,039 | Three Phase N/A
36th 0,001 0,001 0,001 0,006 0,006 0,006 | Three Phase N/A
37th 0,006 0,006 0,007 0,037 0,035 0,041 Three Phase N/A
38th 0,002 0,002 0,002 0,011 0,012 0,014 | Three Phase N/A
39th 0,002 0,001 0,001 0,010 0,006 0,005 | Three Phase N/A
40th 0,003 0,002 0,002 0,015 0,011 0,012 | Three Phase N/A
41th 0,006 0,007 0,005 0,037 0,039 0,031 Three Phase N/A
42th 0,001 0,001 0,001 0,006 0,006 0,006 | Three Phase N/A
43th 0,007 0,006 0,007 0,040 0,036 0,041 Three Phase N/A
44th 0,002 0,002 0,003 0,012 0,013 0,015 | Three Phase N/A
45th 0,002 0,001 0,001 0,014 0,006 0,005 | Three Phase N/A
46th 0,003 0,002 0,002 0,015 0,011 0,014 | Three Phase N/A
47th 0,008 0,008 0,007 0,047 0,045 0,042 | Three Phase N/A
48th 0,001 0,001 0,001 0,006 0,006 0,006 | Three Phase N/A
49th 0,009 0,008 0,009 0,050 0,044 0,051 Three Phase N/A
50th 0,002 0,002 0,003 0,013 0,012 0,015 | Three Phase N/A
Test result: ASW13K-LT-G2 Pro
Watts [KW] 4,341 4,349 4,374
Vrms [V] 230,26 230,32 230,28
Arms [A] 18,86 18,89 19,00
Frequency [Hz] 50,00
THD50 (100% output power) 0,256 0,252 0,271
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i [FUTEETTEREL HiEEs Li?rt:irtrseF’Z]
L1 L2 L3 L1 L2 L3 -- --
1st 18,809 | 18,785 | 18,850 | 99,831 99,706 | 100,049 | Three Phase --
2nd 0,014 0,012 0,019 0,073 0,063 0,100 | Three Phase 8,000
3rd 0,006 0,010 0,006 0,032 0,054 0,034 | Three Phase 21,600
4th 0,004 0,004 0,004 0,022 0,019 0,019 | Three Phase 4,000
5th 0,018 0,016 0,020 0,094 0,086 0,105 | Three Phase 10,700
6th 0,002 0,002 0,002 0,011 0,008 0,008 | Three Phase 2,667
7th 0,009 0,008 0,009 0,048 0,043 0,046 | Three Phase 7,200
8th 0,002 0,002 0,002 0,012 0,013 0,012 | Three Phase 2,000
9th 0,002 0,001 0,001 0,009 0,006 0,006 | Three Phase 3,800
10th 0,002 0,002 0,002 0,011 0,010 0,011 Three Phase 1,600
11th 0,013 0,013 0,013 0,067 0,066 0,067 | Three Phase 3,100
12th 0,001 0,001 0,001 0,007 0,006 0,006 | Three Phase 1,333
13th 0,020 0,020 0,021 0,108 0,106 0,112 | Three Phase 2,000
14th 0,001 0,002 0,002 0,008 0,009 0,009 | Three Phase N/A
15th 0,001 0,001 0,001 0,006 0,006 0,008 | Three Phase N/A
16th 0,002 0,002 0,002 0,010 0,009 0,008 | Three Phase N/A
17th 0,017 0,017 0,016 0,089 0,090 0,086 | Three Phase N/A
18th 0,001 0,001 0,001 0,005 0,005 0,005 | Three Phase N/A
19th 0,015 0,015 0,015 0,080 0,080 0,081 Three Phase N/A
20th 0,001 0,002 0,002 0,007 0,008 0,008 | Three Phase N/A
21th 0,001 0,001 0,001 0,006 0,004 0,004 | Three Phase N/A
22th 0,002 0,002 0,001 0,010 0,009 0,008 | Three Phase N/A
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
23th 0,012 0,013 0,013 0,066 0,068 0,068 | Three Phase N/A
24th 0,001 0,001 0,001 0,005 0,006 0,005 | Three Phase N/A
25th 0,011 0,010 0,011 0,057 0,055 0,059 | Three Phase N/A
26th 0,001 0,002 0,002 0,008 0,009 0,010 | Three Phase N/A
27th 0,001 0,001 0,001 0,007 0,004 0,005 | Three Phase N/A
28th 0,002 0,002 0,002 0,011 0,009 0,009 | Three Phase N/A
29th 0,010 0,010 0,009 0,052 0,054 0,050 | Three Phase N/A
30th 0,001 0,001 0,001 0,005 0,005 0,005 | Three Phase N/A
31th 0,008 0,008 0,009 0,045 0,044 0,047 | Three Phase N/A
32th 0,002 0,002 0,002 0,009 0,011 0,011 Three Phase N/A
33th 0,002 0,001 0,001 0,008 0,004 0,005 | Three Phase N/A
34th 0,002 0,002 0,002 0,012 0,011 0,010 | Three Phase N/A
35th 0,008 0,008 0,008 0,041 0,044 0,041 Three Phase N/A
36th 0,001 0,001 0,001 0,005 0,006 0,006 | Three Phase N/A
37th 0,007 0,007 0,008 0,040 0,037 0,042 | Three Phase N/A
38th 0,002 0,002 0,002 0,010 0,011 0,013 | Three Phase N/A
39th 0,002 0,001 0,001 0,009 0,005 0,005 | Three Phase N/A
40th 0,003 0,002 0,002 0,013 0,010 0,012 | Three Phase N/A
41th 0,008 0,008 0,007 0,042 0,043 0,039 | Three Phase N/A
42th 0,001 0,001 0,001 0,005 0,006 0,006 | Three Phase N/A
43th 0,008 0,008 0,008 0,045 0,040 0,045 | Three Phase N/A
44th 0,002 0,002 0,003 0,011 0,012 0,014 | Three Phase N/A
45th 0,002 0,001 0,001 0,009 0,006 0,006 | Three Phase N/A
46th 0,003 0,002 0,002 0,014 0,010 0,013 | Three Phase N/A
47th 0,010 0,010 0,009 0,055 0,054 0,049 | Three Phase N/A
48th 0,001 0,001 0,001 0,005 0,006 0,006 | Three Phase N/A
49th 0,011 0,010 0,011 0,060 0,053 0,060 | Three Phase N/A
50th 0,002 0,002 0,003 0,011 0,011 0,014 | Three Phase N/A
Test result: ASW15K-LT-G2 Pro
Watts [KW] 5,010 5,020 5,047
Vrms [V] 230,29 230,40 230,34
Arms [A] 21,76 21,80 21,92
Frequency [Hz] 50,00
THD50 (100% output power) 0,416 0,401 0,428
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i[RI EETTEREL HiEEs Li(r:'rl:irtrseF’Z]
L1 L2 L3 L1 L2 L3 -- -
1st 21,731 | 21,694 | 21,758 | 99,962 | 99,792 | 100,086 | Three Phase --
2nd 0,009 0,020 0,022 0,043 0,091 0,101 Three Phase 8,000
3rd 0,006 0,007 0,007 0,030 0,031 0,032 | Three Phase 21,600
4th 0,017 0,014 0,016 0,077 0,063 0,073 | Three Phase 4,000
5th 0,057 0,053 0,058 0,262 0,242 0,268 | Three Phase 10,700
6th 0,004 0,004 0,003 0,020 0,020 0,015 | Three Phase 2,667
7th 0,024 0,022 0,022 0,112 0,103 0,103 | Three Phase 7,200
8th 0,013 0,012 0,013 0,058 0,054 0,061 Three Phase 2,000
9th 0,005 0,005 0,004 0,023 0,023 0,017 | Three Phase 3,800
10th 0,009 0,007 0,007 0,042 0,034 0,034 | Three Phase 1,600
11th 0,012 0,014 0,012 0,053 0,062 0,057 | Three Phase 3,100
12th 0,004 0,004 0,003 0,020 0,020 0,014 | Three Phase 1,333
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
13th 0,021 0,018 0,020 0,097 0,081 0,094 | Three Phase 2,000
14th 0,006 0,006 0,007 0,026 0,026 0,030 | Three Phase N/A
15th 0,004 0,004 0,004 0,020 0,019 0,016 | Three Phase N/A
16th 0,007 0,006 0,006 0,033 0,030 0,026 | Three Phase N/A
17th 0,016 0,015 0,017 0,076 0,071 0,080 | Three Phase N/A
18th 0,003 0,004 0,003 0,015 0,017 0,013 | Three Phase N/A
19th 0,021 0,020 0,022 0,096 0,092 0,099 | Three Phase N/A
20th 0,004 0,005 0,005 0,019 0,021 0,024 | Three Phase N/A
21th 0,004 0,004 0,004 0,018 0,018 0,017 | Three Phase N/A
22th 0,005 0,005 0,005 0,023 0,022 0,023 | Three Phase N/A
23th 0,020 0,022 0,020 0,090 0,100 0,092 | Three Phase N/A
24th 0,004 0,004 0,003 0,017 0,017 0,014 | Three Phase N/A
25th 0,020 0,019 0,020 0,092 0,086 0,093 | Three Phase N/A
26th 0,005 0,005 0,005 0,023 0,025 0,025 | Three Phase N/A
27th 0,005 0,004 0,004 0,024 0,019 0,019 | Three Phase N/A
28th 0,004 0,005 0,005 0,018 0,021 0,023 | Three Phase N/A
29th 0,017 0,020 0,017 0,079 0,090 0,077 | Three Phase N/A
30th 0,004 0,004 0,003 0,019 0,018 0,015 | Three Phase N/A
31th 0,018 0,015 0,018 0,081 0,069 0,083 | Three Phase N/A
32th 0,005 0,005 0,005 0,022 0,024 0,021 Three Phase N/A
33th 0,005 0,004 0,004 0,024 0,018 0,020 | Three Phase N/A
34th 0,005 0,005 0,005 0,021 0,023 0,023 | Three Phase N/A
35th 0,014 0,015 0,015 0,065 0,070 0,067 | Three Phase N/A
36th 0,004 0,004 0,004 0,019 0,018 0,017 | Three Phase N/A
37th 0,018 0,014 0,018 0,083 0,066 0,084 | Three Phase N/A
38th 0,005 0,006 0,005 0,023 0,026 0,024 | Three Phase N/A
39th 0,006 0,005 0,005 0,026 0,021 0,025 | Three Phase N/A
40th 0,006 0,005 0,006 0,026 0,025 0,025 | Three Phase N/A
41th 0,019 0,020 0,018 0,086 0,094 0,083 | Three Phase N/A
42th 0,005 0,004 0,005 0,021 0,019 0,021 Three Phase N/A
43th 0,016 0,013 0,016 0,073 0,062 0,076 | Three Phase N/A
44th 0,006 0,006 0,006 0,025 0,029 0,029 | Three Phase N/A
45th 0,007 0,005 0,006 0,032 0,023 0,028 | Three Phase N/A
46th 0,007 0,007 0,006 0,032 0,031 0,030 | Three Phase N/A
47th 0,015 0,017 0,013 0,068 0,079 0,061 Three Phase N/A
48th 0,005 0,005 0,005 0,023 0,022 0,023 | Three Phase N/A
49th 0,018 0,015 0,019 0,084 0,071 0,087 | Three Phase N/A
50th 0,007 0,007 0,007 0,033 0,031 0,034 | Three Phase N/A
Test result: ASW17K-LT-G2 Pro
Watts [KW] 5,682 5,690 5,721
Vrms [V] 230,38 230,42 230,40
Arms [A] 24,67 24,70 24,84
Frequency [Hz] 50,00
THD50 (100% output power) 0,531 | 0,523 0,546
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power b i[RI EETTEREL HiEEs Li(r:'rl:irtrseF’Z]
L1 L2 L3 L1 L2 L3 -- -
1st 24,823 | 24,680 | 24,660 | 100,750 | 100,173 | 100,092 | Three Phase -
2nd 0,020 0,024 0,042 0,083 0,096 0,172 | Three Phase 8,000
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
3rd 0,007 0,013 0,011 0,027 0,053 0,044 | Three Phase 21,600
4th 0,011 0,010 0,012 0,044 0,042 0,047 | Three Phase 4,000
5th 0,053 0,053 0,055 0,216 0,214 0,222 | Three Phase 10,700
6th 0,003 0,003 0,002 0,011 0,011 0,010 | Three Phase 2,667
7th 0,016 0,017 0,015 0,063 0,070 0,061 Three Phase 7,200
8th 0,003 0,003 0,002 0,013 0,013 0,009 | Three Phase 2,000
9th 0,003 0,004 0,005 0,011 0,018 0,019 | Three Phase 3,800
10th 0,003 0,003 0,003 0,012 0,011 0,011 Three Phase 1,600
11th 0,018 0,019 0,018 0,074 0,076 0,075 | Three Phase 3,100
12th 0,002 0,002 0,002 0,009 0,007 0,007 | Three Phase 1,333
13th 0,076 0,072 0,071 0,307 0,292 0,287 | Three Phase 2,000
14th 0,002 0,002 0,002 0,009 0,009 0,007 | Three Phase N/A
15th 0,002 0,005 0,004 0,007 0,020 0,017 | Three Phase N/A
16th 0,002 0,002 0,003 0,009 0,009 0,012 | Three Phase N/A
17th 0,045 0,047 0,049 0,185 0,191 0,201 Three Phase N/A
18th 0,002 0,002 0,001 0,007 0,007 0,006 | Three Phase N/A
19th 0,043 0,040 0,039 0,175 0,162 0,158 | Three Phase N/A
20th 0,002 0,002 0,002 0,009 0,010 0,008 | Three Phase N/A
21th 0,002 0,004 0,003 0,008 0,016 0,014 | Three Phase N/A
22th 0,003 0,002 0,003 0,011 0,009 0,012 | Three Phase N/A
23th 0,031 0,032 0,034 0,126 0,131 0,138 | Three Phase N/A
24th 0,002 0,002 0,001 0,007 0,006 0,006 | Three Phase N/A
25th 0,032 0,028 0,028 0,129 0,115 0,113 | Three Phase N/A
26th 0,002 0,003 0,002 0,010 0,011 0,010 | Three Phase N/A
27th 0,002 0,004 0,004 0,006 0,018 0,015 | Three Phase N/A
28th 0,003 0,002 0,003 0,011 0,010 0,013 | Three Phase N/A
29th 0,021 0,022 0,024 0,084 0,089 0,099 | Three Phase N/A
30th 0,002 0,002 0,001 0,007 0,006 0,006 | Three Phase N/A
31th 0,022 0,018 0,019 0,090 0,075 0,075 | Three Phase N/A
32th 0,003 0,003 0,003 0,011 0,013 0,012 | Three Phase N/A
33th 0,002 0,005 0,003 0,007 0,021 0,013 | Three Phase N/A
34th 0,003 0,003 0,004 0,013 0,013 0,016 | Three Phase N/A
35th 0,014 0,016 0,018 0,056 0,063 0,071 Three Phase N/A
36th 0,002 0,002 0,001 0,007 0,006 0,006 | Three Phase N/A
37th 0,016 0,013 0,012 0,065 0,054 0,051 Three Phase N/A
38th 0,003 0,004 0,004 0,013 0,015 0,014 | Three Phase N/A
39th 0,002 0,005 0,003 0,007 0,020 0,013 | Three Phase N/A
40th 0,003 0,003 0,004 0,013 0,014 0,016 | Three Phase N/A
41th 0,010 0,012 0,013 0,039 0,051 0,055 | Three Phase N/A
42th 0,002 0,001 0,002 0,007 0,006 0,006 | Three Phase N/A
43th 0,014 0,012 0,010 0,058 0,050 0,041 Three Phase N/A
44th 0,003 0,004 0,004 0,013 0,015 0,015 | Three Phase N/A
45th 0,002 0,005 0,003 0,007 0,020 0,012 | Three Phase N/A
46th 0,004 0,003 0,004 0,014 0,014 0,016 | Three Phase N/A
47th 0,010 0,014 0,014 0,043 0,058 0,057 | Three Phase N/A
48th 0,002 0,001 0,001 0,007 0,006 0,006 | Three Phase N/A
49th 0,016 0,014 0,013 0,065 0,058 0,051 Three Phase N/A
50th 0,003 0,004 0,004 0,012 0,014 0,015 | Three Phase N/A
Test result: ASW20K-LT-G2 Pro
Watts [KW] 6,665 6,672 6,709
Vrms [V] 230,46 230,50 230,45
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)
Arms [A] 28,92 | 2895 | 2912
Frequency [HZz] 50,00
THD50 (100% output power) 0,770 | 0,760 0,778
. . Harmonic
Harmonic | Current Magnitude [A] at o
order n 100% rated output power 2 7 R TR BNt HIELE L%’;::F,Z]
L1 L2 L3 L1 L2 L3 -- -
1st 28,889 | 28,745 | 28,734 | 99,668 | 99,169 | 99,132 | Three Phase --
2nd 0,024 0,032 0,046 0,081 0,109 0,160 | Three Phase 8,000
3rd 0,010 0,007 0,008 0,035 0,023 0,028 | Three Phase 21,600
4th 0,015 0,018 0,017 0,050 0,062 0,060 | Three Phase 4,000
5th 0,144 0,142 0,147 0,496 0,488 0,506 | Three Phase 10,700
6th 0,007 0,006 0,006 0,023 0,021 0,020 | Three Phase 2,667
7th 0,034 0,032 0,032 0,118 0,110 0,110 | Three Phase 7,200
8th 0,009 0,010 0,009 0,031 0,034 0,029 | Three Phase 2,000
9th 0,007 0,006 0,006 0,024 0,022 0,020 | Three Phase 3,800
10th 0,006 0,006 0,006 0,022 0,021 0,021 Three Phase 1,600
11th 0,022 0,022 0,022 0,077 0,075 0,077 | Three Phase 3,100
12th 0,006 0,006 0,006 0,021 0,022 0,019 | Three Phase 1,333
13th 0,070 0,073 0,068 0,241 0,252 0,235 | Three Phase 2,000
14th 0,010 0,009 0,010 0,035 0,031 0,034 | Three Phase N/A
15th 0,008 0,007 0,005 0,027 0,025 0,019 | Three Phase N/A
16th 0,013 0,012 0,011 0,045 0,040 0,040 | Three Phase N/A
17th 0,067 0,076 0,071 0,230 0,261 0,245 | Three Phase N/A
18th 0,006 0,006 0,006 0,020 0,020 0,019 | Three Phase N/A
19th 0,058 0,051 0,055 0,199 0,175 0,190 | Three Phase N/A
20th 0,008 0,008 0,010 0,029 0,028 0,035 | Three Phase N/A
21th 0,007 0,006 0,007 0,025 0,019 0,025 | Three Phase N/A
22th 0,009 0,009 0,009 0,032 0,030 0,032 | Three Phase N/A
23th 0,055 0,052 0,055 0,190 0,178 0,188 | Three Phase N/A
24th 0,006 0,006 0,006 0,020 0,021 0,019 | Three Phase N/A
25th 0,030 0,027 0,028 0,104 0,094 0,097 | Three Phase N/A
26th 0,017 0,015 0,015 0,057 0,052 0,051 Three Phase N/A
27th 0,007 0,009 0,007 0,025 0,029 0,023 | Three Phase N/A
28th 0,018 0,016 0,017 0,063 0,057 0,058 | Three Phase N/A
29th 0,031 0,031 0,031 0,105 0,106 0,106 | Three Phase N/A
30th 0,006 0,007 0,006 0,021 0,024 0,021 Three Phase N/A
31th 0,025 0,026 0,024 0,087 0,088 0,083 | Three Phase N/A
32th 0,013 0,013 0,015 0,043 0,046 0,052 | Three Phase N/A
33th 0,007 0,008 0,007 0,024 0,029 0,025 | Three Phase N/A
34th 0,011 0,010 0,010 0,039 0,034 0,035 | Three Phase N/A
35th 0,031 0,032 0,030 0,108 0,110 0,102 | Three Phase N/A
36th 0,006 0,007 0,006 0,022 0,023 0,021 Three Phase N/A
37th 0,068 0,059 0,060 0,234 0,203 0,208 | Three Phase N/A
38th 0,018 0,018 0,019 0,062 0,064 0,067 | Three Phase N/A
39th 0,008 0,007 0,007 0,026 0,025 0,024 | Three Phase N/A
40th 0,023 0,019 0,023 0,081 0,065 0,080 | Three Phase N/A
41th 0,032 0,035 0,036 0,111 0,121 0,125 | Three Phase N/A
42th 0,007 0,008 0,008 0,024 0,027 0,027 | Three Phase N/A
43th 0,029 0,028 0,026 0,102 0,095 0,089 | Three Phase N/A
44th 0,011 0,011 0,013 0,037 0,037 0,045 | Three Phase N/A
45th 0,008 0,009 0,007 0,027 0,030 0,025 | Three Phase N/A
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Harmonic current emission (EN 61000-3-2/ EN 61000-3-12)

46th 0,019 0,016 0,019 0,066 0,056 0,065 | Three Phase N/A
47th 0,039 0,045 0,045 0,135 0,157 0,157 | Three Phase N/A
48th 0,007 0,007 0,007 0,023 0,025 0,023 | Three Phase N/A
49th 0,031 0,029 0,030 0,108 0,099 0,103 | Three Phase N/A
50th 0,022 0,021 0,023 0,075 0,073 0,080 | Three Phase N/A

Note:The tests should be based on the limits of the EN 61000-3-2 for up to 16A and the EN 61000-3-12

for more than 16A.
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4.8 EMC and power quality p
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7

(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9

kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test result: ASW3K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]

—_

1,205 | 10,086 | 20,018 | 30,017 | 40,043 | 50,062 | 60,014 | 70,151 | 80,024 | 90,024 | 99,935
0,113]| 0,145 | 0,145 | 0,181 | 0,221 | 0,227 | 0,241 | 0,246 | 0,259 | 0,248 | 0,259
0,055| 0,050 | 0,041 | 0,062 | 0,070 | 0,066 | 0,067 | 0,065 | 0,064 | 0,061 0,061
0,058| 0,055 | 0,051 | 0,110 | 0,047 | 0,049 | 0,044 | 0,044 | 0,038 | 0,043 | 0,042
0,691]| 0,612 | 0,582 | 0,414 | 0,529 | 0,632 | 0,657 | 0,631 | 0,583 | 0,529 | 0,478
0,019| 0,015 | 0,013 | 0,030 | 0,032 | 0,020 | 0,018 | 0,026 | 0,028 | 0,040 | 0,032
0,435| 0,387 | 0,377 | 0,455 | 0,285 | 0,193 | 0,238 | 0,297 | 0,322 | 0,324 | 0,315
0,028 | 0,021 | 0,043 | 0,055 | 0,045 | 0,049 | 0,036 | 0,026 | 0,024 | 0,025 | 0,028
0,015]| 0,015 | 0,023 | 0,019 | 0,017 | 0,018 | 0,017 | 0,017 | 0,018 | 0,020 | 0,020
10 0,030| 0,028 | 0,052 | 0,038 | 0,033 | 0,050 | 0,041 | 0,029 | 0,023 | 0,028 | 0,031
11 0,227| 0,199 | 0,177 | 0,031 | 0,176 | 0,276 | 0,251 | 0,156 | 0,091 | 0,115 | 0,163
12 0,020| 0,024 | 0,016 | 0,025 | 0,016 | 0,027 | 0,023 | 0,022 | 0,017 | 0,019 | 0,022
13 0,099| 0,067 | 0,069 | 0,326 | 0,057 | 0,223 | 0,309 | 0,230 | 0,093 | 0,058 | 0,151
14 0,030| 0,030 | 0,035 | 0,036 | 0,037 | 0,026 | 0,029 | 0,035 | 0,032 | 0,026 | 0,023
15 0,011) 0,011 | 0,013 | 0,021 | 0,013 | 0,013 | 0,014 | 0,014 | 0,013 | 0,014 | 0,015
16 0,037| 0,040 | 0,035 | 0,024 | 0,035 | 0,033 | 0,023 | 0,041 | 0,038 | 0,029 | 0,023
17 0,179| 0,177 | 0,151 | 0,098 | 0,215 | 0,122 | 0,103 | 0,205 | 0,168 | 0,080 | 0,026
18 0,016| 0,019 | 0,017 | 0,016 | 0,017 | 0,022 | 0,013 | 0,020 | 0,019 | 0,018 | 0,015
19 0,233| 0,221 | 0,239 | 0,195 | 0,119 | 0,187 | 0,032 | 0,154 | 0,167 | 0,106 | 0,034
20 0,024| 0,025 | 0,016 | 0,027 | 0,027 | 0,029 | 0,028 | 0,023 | 0,030 | 0,036 | 0,030
21 0,012| 0,012 | 0,011 | 0,016 | 0,012 | 0,014 | 0,013 | 0,013 | 0,015 | 0,014 | 0,014
22 0,028 | 0,030 | 0,082 | 0,017 | 0,033 | 0,021 | 0,035 | 0,023 | 0,027 | 0,041 0,035
23 0,310| 0,244 | 0,175 | 0,131 | 0,177 | 0,123 | 0,174 | 0,062 | 0,151 | 0,142 | 0,074
24 0,012] 0,011 | 0,012 | 0,015 | 0,021 | 0,014 | 0,018 | 0,015 | 0,016 | 0,026 | 0,019
25 0,296| 0,243 | 0,216 | 0,142 | 0,171 | 0,117 | 0,187 | 0,092 | 0,128 | 0,154 | 0,100
26 0,024| 0,022 | 0,017 | 0,030 | 0,029 | 0,029 | 0,023 | 0,029 | 0,025 | 0,030 | 0,036
27 0,014| 0,013 | 0,012 | 0,017 | 0,012 | 0,013 | 0,014 | 0,015 | 0,013 | 0,015 | 0,016
28 0,025| 0,023 | 0,026 | 0,023 | 0,028 | 0,029 | 0,024 | 0,035 | 0,030 | 0,029 | 0,038
29 0,284| 0,208 | 0,157 | 0,237 | 0,207 | 0,213 | 0,134 | 0,198 | 0,118 | 0,169 | 0,158
30 0,015| 0,019 | 0,015 | 0,014 | 0,020 | 0,017 | 0,014 | 0,017 | 0,016 | 0,018 | 0,021
31 0,243| 0,210 | 0,246 | 0,191 | 0,186 | 0,182 | 0,168 | 0,208 | 0,153 | 0,163 | 0,179
32 0,028| 0,019 | 0,017 | 0,026 | 0,029 | 0,024 | 0,026 | 0,024 | 0,028 | 0,028 | 0,028
33 0,014| 0,012 | 0,013 | 0,015 | 0,015 | 0,013 | 0,015 | 0,015 | 0,015 | 0,014 | 0,016
34 0,031] 0,023 | 0,026 | 0,023 | 0,023 | 0,028 | 0,024 | 0,023 | 0,029 | 0,031 0,028
35 0,211] 0,205 | 0,219 | 0,300 | 0,267 | 0,244 | 0,245 | 0,193 | 0,221 | 0,176 | 0,203
36 0,015| 0,017 | 0,013 | 0,013 | 0,017 | 0,018 | 0,014 | 0,014 | 0,015 | 0,017 | 0,017
37 0,187] 0,218 | 0,293 | 0,201 | 0,217 | 0,234 | 0,212 | 0,197 | 0,223 | 0,193 | 0,199
38 0,026| 0,018 | 0,019 | 0,018 | 0,025 | 0,022 | 0,021 | 0,023 | 0,022 | 0,027 | 0,027
39 0,012] 0,013 | 0,017 | 0,014 | 0,017 | 0,016 | 0,014 | 0,019 | 0,017 | 0,017 | 0,016

OO |N O |01~ |W(N
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40 0,030| 0,026 | 0,029 | 0,022 | 0,020 | 0,021 | 0,024 | 0,023 | 0,022 | 0,029 | 0,029
41 0,191] 0,232 | 0,272 | 0,299 | 0,277 | 0,243 | 0,242 | 0,255 | 0,232 | 0,244 | 0,217
42 0,012| 0,011 | 0,011 | 0,014 | 0,014 | 0,014 | 0,014 | 0,013 | 0,015 | 0,018 | 0,016
43 0,192| 0,225 | 0,294 | 0,221 | 0,259 | 0,261 | 0,253 | 0,241 | 0,223 | 0,236 | 0,212
44 0,028 | 0,026 | 0,024 | 0,019 | 0,023 | 0,018 | 0,018 | 0,018 | 0,021 | 0,023 | 0,026
45 0,013| 0,013 | 0,016 | 0,015 | 0,017 | 0,017 | 0,017 | 0,014 | 0,016 | 0,017 | 0,018
46 0,031| 0,033 | 0,032 | 0,022 | 0,018 | 0,017 | 0,016 | 0,018 | 0,019 | 0,020 | 0,025
47 0,224 | 0,242 | 0,273 | 0,292 | 0,257 | 0,229 | 0,239 | 0,241 | 0,256 | 0,248 | 0,247
48 0,015| 0,013 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,016 | 0,017 | 0,017
49 0,230| 0,230 | 0,269 | 0,215 | 0,264 | 0,240 | 0,228 | 0,238 | 0,246 | 0,236 | 0,244
50 0,037| 0,034 | 0,028 | 0,020 | 0,023 | 0,016 | 0,018 | 0,020 | 0,020 | 0,023 | 0,024
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
75 0,079| 0,069 | 0,065 | 0,069 | 0,086 | 0,093 | 0,101 | 0,111 | 0,133 | 0,144 | 0,159
125 0,101 | 0,087 | 0,073 | 0,073 | 0,081 | 0,079 | 0,082 | 0,087 | 0,097 | 0,105 | 0,120
175 0,096 | 0,080 | 0,070 | 0,088 | 0,082 | 0,081 | 0,088 | 0,106 | 0,126 | 0,146 | 0,154
225 0,063 | 0,061 | 0,057 | 0,079 | 0,071 | 0,078 | 0,092 | 0,112 | 0,134 | 0,154 | 0,166
275 0,053 | 0,051 | 0,049 | 0,070 | 0,069 | 0,069 | 0,067 | 0,075 | 0,094 | 0,114 | 0,125
325 0,096 | 0,083 | 0,071 | 0,098 | 0,091 | 0,088 | 0,083 | 0,092 | 0,108 | 0,124 | 0,134
375 0,091 | 0,075 | 0,065 | 0,072 | 0,072 | 0,074 | 0,072 | 0,073 | 0,077 | 0,082 | 0,083
425 0,080| 0,071 | 0,064 | 0,058 | 0,064 | 0,065 | 0,066 | 0,068 | 0,069 | 0,071 0,072
475 0,081 | 0,072 | 0,068 | 0,074 | 0,069 | 0,075 | 0,076 | 0,071 | 0,066 | 0,074 | 0,083
525 0,059| 0,059 | 0,058 | 0,071 | 0,077 | 0,096 | 0,101 | 0,094 | 0,092 | 0,105 | 0,119
575 0,057| 0,059 | 0,056 | 0,083 | 0,091 | 0,101 | 0,121 | 0,122 | 0,108 | 0,106 | 0,121
625 0,080| 0,077 | 0,075 | 0,102 | 0,106 | 0,116 | 0,131 | 0,132 | 0,124 | 0,124 | 0,136
675 0,086 | 0,075 | 0,064 | 0,070 | 0,067 | 0,068 | 0,067 | 0,067 | 0,065 | 0,065 | 0,068
725 0,074 | 0,070 | 0,066 | 0,058 | 0,061 | 0,064 | 0,063 | 0,063 | 0,063 | 0,064 | 0,068
775 0,088 | 0,083 | 0,082 | 0,093 | 0,091 | 0,097 | 0,087 | 0,101 | 0,109 | 0,098 | 0,089
825 0,057 | 0,058 | 0,055 | 0,091 | 0,090 | 0,100 | 0,099 | 0,108 | 0,112 | 0,111 0,110
875 0,055| 0,058 | 0,058 | 0,063 | 0,072 | 0,092 | 0,086 | 0,088 | 0,104 | 0,105 | 0,094
925 0,079| 0,078 | 0,074 | 0,086 | 0,087 | 0,103 | 0,099 | 0,104 | 0,113 | 0,114 | 0,110
975 0,089 | 0,075 | 0,063 | 0,066 | 0,066 | 0,065 | 0,062 | 0,060 | 0,062 | 0,063 | 0,063
1025 |0,077| 0,075 | 0,074 | 0,052 | 0,056 | 0,062 | 0,058 | 0,059 | 0,060 | 0,058 | 0,061
1075 |0,092| 0,086 | 0,086 | 0,082 | 0,084 | 0,082 | 0,089 | 0,083 | 0,086 | 0,100 | 0,097
1125 |0,061| 0,062 | 0,054 | 0,086 | 0,089 | 0,087 | 0,096 | 0,092 | 0,096 | 0,106 | 0,106
1175 |0,058| 0,060 | 0,062 | 0,061 | 0,065 | 0,081 | 0,081 | 0,083 | 0,078 | 0,096 | 0,102
1225 |0,083| 0,082 | 0,078 | 0,073 | 0,077 | 0,091 | 0,094 | 0,095 | 0,096 | 0,106 | 0,109
1275 |0,090| 0,074 | 0,059 | 0,063 | 0,069 | 0,060 | 0,060 | 0,060 | 0,059 | 0,058 | 0,062
1325 |0,080| 0,079 | 0,078 | 0,050 | 0,053 | 0,057 | 0,057 | 0,057 | 0,056 | 0,057 | 0,060
1375 |0,092| 0,086 | 0,089 | 0,080 | 0,082 | 0,078 | 0,077 | 0,082 | 0,079 | 0,079 | 0,093
1425 10,060| 0,060 | 0,052 | 0,083 | 0,090 | 0,080 | 0,082 | 0,089 | 0,088 | 0,093 | 0,101
1475 10,059| 0,060 | 0,063 | 0,063 | 0,064 | 0,070 | 0,076 | 0,075 | 0,082 | 0,077 | 0,089
1525 |0,077| 0,076 | 0,071 | 0,070 | 0,073 | 0,078 | 0,083 | 0,086 | 0,089 | 0,089 | 0,098
1575 0,083 | 0,069 | 0,058 | 0,064 | 0,070 | 0,057 | 0,056 | 0,056 | 0,058 | 0,055 | 0,058
1625 |0,073| 0,073 | 0,075 | 0,051 | 0,054 | 0,053 | 0,054 | 0,053 | 0,055 | 0,054 | 0,057
1675 |0,081| 0,078 | 0,084 | 0,075 | 0,081 | 0,074 | 0,072 | 0,071 | 0,076 | 0,072 | 0,073
1725 10,054| 0,054 | 0,051 | 0,077 | 0,089 | 0,078 | 0,079 | 0,078 | 0,083 | 0,083 | 0,087
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1775 10,052| 0,053 | 0,059 | 0,060 | 0,066 | 0,067 | 0,066 | 0,069 | 0,069 | 0,077 | 0,072
1825 |0,065| 0,067 | 0,071 | 0,062 | 0,073 | 0,070 | 0,071 | 0,073 | 0,077 | 0,080 | 0,080
1875 |0,072| 0,065 | 0,062 | 0,057 | 0,067 | 0,057 | 0,054 | 0,054 | 0,054 | 0,053 | 0,055
1925 |0,065| 0,066 | 0,071 | 0,050 | 0,056 | 0,053 | 0,053 | 0,053 | 0,053 | 0,053 | 0,054
1975 |0,070| 0,069 | 0,080 | 0,068 | 0,077 | 0,068 | 0,065 | 0,065 | 0,064 | 0,069 | 0,067

Higher Frequencies

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100

f [kHz] [[%] | 1[%] I [%] [ [%] [ [%] [ [%] I [%] [ [%] I [%] | [%] | [%]
2,1 0,294 | 0,343 | 0,420 | 0,391 | 0,405 | 0,380 | 0,371 | 0,370 | 0,346 | 0,363 | 0,335
2,3 0,262 | 0,276 | 0,310 | 0,321 | 0,291 | 0,258 | 0,266 | 0,268 | 0,283 | 0,275 | 0,276
2,5 0,277| 0,275 | 0,311 | 0,256 | 0,301 | 0,274 | 0,263 | 0,273 | 0,280 | 0,272 | 0,281
2,7 0,390| 0,350 | 0,361 | 0,346 | 0,370 | 0,337 | 0,364 | 0,364 | 0,362 | 0,377 | 0,370
2,9 0,326 | 0,266 | 0,248 | 0,260 | 0,243 | 0,265 | 0,258 | 0,262 | 0,272 | 0,272 | 0,271
3,1 0,347 | 0,266 | 0,254 | 0,233 | 0,282 | 0,239 | 0,263 | 0,259 | 0,270 | 0,266 | 0,271
3,3 0,515| 0,400 | 0,381 | 0,349 | 0,366 | 0,363 | 0,337 | 0,347 | 0,350 | 0,360 | 0,372
3,5 0,411| 0,359 | 0,363 | 0,305 | 0,259 | 0,275 | 0,275 | 0,269 | 0,275 | 0,276 | 0,278
3,7 0,454 | 0,393 | 0,390 | 0,342 | 0,347 | 0,323 | 0,293 | 0,291 | 0,297 | 0,296 | 0,292
3,9 0,581| 0,549 | 0,544 | 0,497 | 0,470 | 0,452 | 0,449 | 0,436 | 0,429 | 0,433 | 0,436
4,1 0,359| 0,355 | 0,354 | 0,362 | 0,341 | 0,343 | 0,341 | 0,346 | 0,346 | 0,349 | 0,348
4,3 0,269 | 0,262 | 0,258 | 0,262 | 0,279 | 0,267 | 0,265 | 0,260 | 0,263 | 0,262 | 0,261
4,5 0,220| 0,209 | 0,199 | 0,207 | 0,202 | 0,206 | 0,206 | 0,206 | 0,203 | 0,205 | 0,205
4,7 0,227| 0,221 | 0,216 | 0,222 | 0,219 | 0,220 | 0,220 | 0,221 | 0,225 | 0,224 | 0,225
4,9 0,104| 0,100 | 0,102 | 0,101 | 0,102 | 0,103 | 0,104 | 0,103 | 0,105 | 0,106 | 0,106
5,1 0,086| 0,084 | 0,084 | 0,084 | 0,085 | 0,086 | 0,085 | 0,086 | 0,086 | 0,087 | 0,086
53 0,067 | 0,066 | 0,067 | 0,067 | 0,068 | 0,068 | 0,069 | 0,068 | 0,069 | 0,069 | 0,069
55 0,060| 0,059 | 0,059 | 0,059 | 0,059 | 0,059 | 0,060 | 0,060 | 0,060 | 0,060 | 0,060
5,7 0,058| 0,058 | 0,058 | 0,058 | 0,058 | 0,058 | 0,058 | 0,058 | 0,058 | 0,058 | 0,057
5,9 0,049| 0,049 | 0,049 | 0,049 | 0,048 | 0,049 | 0,049 | 0,049 | 0,049 | 0,049 | 0,049
6,1 0,057| 0,056 | 0,056 | 0,055 | 0,055 | 0,055 | 0,055 | 0,055 | 0,055 | 0,055 | 0,055
6,3 0,045| 0,045 | 0,044 | 0,044 | 0,043 | 0,043 | 0,044 | 0,044 | 0,044 | 0,044 | 0,043
6,5 0,041| 0,040 | 0,040 | 0,039 | 0,039 | 0,039 | 0,039 | 0,039 | 0,040 | 0,040 | 0,040
6,7 0,040| 0,038 | 0,038 | 0,038 | 0,038 | 0,038 | 0,038 | 0,038 | 0,038 | 0,038 | 0,038
6,9 0,037| 0,037 | 0,037 | 0,037 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,037
7,1 0,055| 0,055 | 0,054 | 0,053 | 0,053 | 0,053 | 0,052 | 0,052 | 0,052 | 0,052 | 0,052
7,3 0,035| 0,035 | 0,034 | 0,034 | 0,034 | 0,033 | 0,034 | 0,034 | 0,034 | 0,034 | 0,034
7,5 0,035| 0,034 | 0,034 | 0,033 | 0,033 | 0,083 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033
7,7 0,033| 0,033 | 0,032 | 0,031 | 0,031 | 0,031 | 0,031 | 0,031 | 0,031 | 0,031 0,031
7.9 0,033| 0,032 | 0,031 | 0,031 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030
8,1 0,034 | 0,033 | 0,033 | 0,083 | 0,033 | 0,032 | 0,032 | 0,032 | 0,032 | 0,032 | 0,032
8,3 0,040| 0,040 | 0,039 | 0,038 | 0,038 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037
8,5 0,040| 0,039 | 0,038 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037
8,7 0,033| 0,032 | 0,031 | 0,031 | 0,032 | 0,032 | 0,032 | 0,032 | 0,032 | 0,032 | 0,032
8,9 0,038| 0,039 | 0,039 | 0,039 | 0,036 | 0,035 | 0,035 | 0,035 | 0,036 | 0,036 | 0,036

Note:

The normalization current is 4,348A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality p
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7

(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9

kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test result: ASW4K-LT-G2 Pro

Harmonics

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100

Order [[%] | |[%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
1 0,901 | 9,978 | 20,043 | 29,954 | 39,983 | 50,025 | 60,057 | 70,091 | 80,084 | 90,085 | 100,226
2 0,081| 0,118 | 0,123 | 0,161 | 0,168 | 0,172 | 0,196 | 0,190 | 0,203 | 0,191 0,202
3 0,042| 0,044 | 0,039 | 0,050 | 0,050 | 0,051 | 0,049 | 0,047 | 0,048 | 0,046 | 0,036
4 0,041 | 0,038 | 0,091 | 0,037 | 0,039 | 0,036 | 0,032 | 0,034 | 0,036 | 0,038 | 0,043
5 0,519| 0,442 | 0,319 | 0,396 | 0,487 | 0,484 | 0,439 | 0,384 | 0,342 | 0,302 | 0,273
6 0,013| 0,011 | 0,086 | 0,024 | 0,013 | 0,021 | 0,030 | 0,030 | 0,031 | 0,032 | 0,025
7 0,327 0,282 | 0,330 | 0,215 | 0,150 | 0,212 | 0,241 | 0,242 | 0,229 | 0,215 | 0,201
8 0,020| 0,017 | 0,081 | 0,037 | 0,034 | 0,023 | 0,020 | 0,020 | 0,025 | 0,032 | 0,034
9 0,012| 0,012 | 0,014 | 0,013 | 0,014 | 0,013 | 0,013 | 0,015 | 0,015 | 0,016 | 0,016
10 0,023| 0,025 | 0,025 | 0,027 | 0,037 | 0,025 | 0,019 | 0,023 | 0,026 | 0,031 0,032
11 0,170| 0,141 | 0,122 | 0,130 | 0,209 | 0,141 | 0,069 | 0,100 | 0,143 | 0,165 | 0,179
12 0,017| 0,027 | 0,041 | 0,011 | 0,026 | 0,023 | 0,013 | 0,016 | 0,021 | 0,025 | 0,023
13 0,074| 0,046 | 0,211 | 0,045 | 0,207 | 0,200 | 0,067 | 0,071 | 0,155 | 0,206 | 0,235
14 0,023| 0,029 | 0,027 | 0,027 | 0,019 | 0,029 | 0,026 | 0,018 | 0,018 | 0,021 0,024
15 0,008| 0,008 | 0,009 | 0,010 | 0,010 | 0,011 | 0,010 | 0,010 | 0,012 | 0,012 | 0,011
16 0,028 | 0,032 | 0,085 | 0,027 | 0,018 | 0,030 | 0,030 | 0,019 | 0,018 | 0,022 | 0,025
17 0,134| 0,137 | 0,172 | 0,160 | 0,032 | 0,140 | 0,125 | 0,035 | 0,054 | 0,106 | 0,143
18 0,014| 0,019 | 0,015 | 0,015 | 0,016 | 0,015 | 0,023 | 0,012 | 0,013 | 0,015 | 0,017
19 0,175| 0,167 | 0,181 | 0,087 | 0,105 | 0,087 | 0,123 | 0,058 | 0,029 | 0,076 | 0,110
20 0,019| 0,020 | 0,016 | 0,021 | 0,026 | 0,018 | 0,027 | 0,025 | 0,020 | 0,019 | 0,018
21 0,009| 0,009 | 0,009 | 0,009 | 0,011 | 0,010 | 0,010 | 0,011 | 0,010 | 0,011 0,012
22 0,021 0,023 | 0,022 | 0,025 | 0,023 | 0,022 | 0,024 | 0,030 | 0,023 | 0,019 | 0,019
23 0,232| 0,168 | 0,150 | 0,134 | 0,133 | 0,053 | 0,112 | 0,089 | 0,024 | 0,051 0,084
24 0,009| 0,009 | 0,017 | 0,018 | 0,011 | 0,017 | 0,015 | 0,020 | 0,013 | 0,012 | 0,014
25 0,222| 0,171 | 0,130 | 0,126 | 0,092 | 0,100 | 0,096 | 0,103 | 0,041 | 0,043 | 0,076
26 0,018| 0,016 | 0,018 | 0,021 | 0,017 | 0,024 | 0,020 | 0,025 | 0,028 | 0,023 | 0,022
27 0,011 0,010 | 0,008 | 0,009 | 0,010 | 0,011 | 0,010 | 0,011 | 0,011 | 0,011 0,011
28 0,019 0,022 | 0,026 | 0,022 | 0,028 | 0,023 | 0,024 | 0,026 | 0,031 | 0,028 | 0,023
29 0,212| 0,142 | 0,192 | 0,157 | 0,141 | 0,149 | 0,089 | 0,130 | 0,086 | 0,050 | 0,073
30 0,013| 0,020 | 0,013 | 0,018 | 0,017 | 0,013 | 0,015 | 0,015 | 0,019 | 0,013 | 0,013
31 0,181 0,161 | 0,159 | 0,139 | 0,162 | 0,137 | 0,113 | 0,132 | 0,111 | 0,068 | 0,074
32 0,022| 0,016 | 0,021 | 0,023 | 0,019 | 0,019 | 0,024 | 0,021 | 0,026 | 0,030 | 0,027
33 0,010| 0,009 | 0,011 | 0,012 | 0,011 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 | 0,011
34 0,023| 0,020 | 0,015 | 0,019 | 0,018 | 0,023 | 0,026 | 0,021 | 0,027 | 0,034 | 0,031
35 0,158| 0,156 | 0,212 | 0,200 | 0,160 | 0,147 | 0,164 | 0,137 | 0,148 | 0,111 0,089
36 0,013| 0,018 | 0,010 | 0,015 | 0,013 | 0,015 | 0,017 | 0,012 | 0,018 | 0,017 | 0,013
37 0,140/ 0,180 | 0,170 | 0,163 | 0,162 | 0,163 | 0,166 | 0,139 | 0,155 | 0,135 | 0,106
38 0,020| 0,014 | 0,015 | 0,019 | 0,017 | 0,018 | 0,019 | 0,021 | 0,022 | 0,027 | 0,030
39 0,009| 0,011 | 0,012 | 0,013 | 0,014 | 0,015 | 0,013 | 0,012 | 0,013 | 0,013 | 0,012
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40 0,022| 0,021 | 0,012 | 0,017 | 0,015 | 0,015 | 0,018 | 0,024 | 0,021 | 0,028 | 0,030
41 0,143| 0,185 | 0,195 | 0,208 | 0,188 | 0,184 | 0,174 | 0,172 | 0,167 | 0,168 | 0,139
42 0,009| 0,010 | 0,010 | 0,012 | 0,011 | 0,012 | 0,013 | 0,013 | 0,013 | 0,014 | 0,013
43 0,144| 0,180 | 0,187 | 0,194 | 0,180 | 0,170 | 0,167 | 0,172 | 0,156 | 0,165 | 0,147
44 0,020| 0,021 | 0,016 | 0,019 | 0,014 | 0,016 | 0,018 | 0,018 | 0,020 | 0,022 | 0,024
45 0,010| 0,011 | 0,013 | 0,012 | 0,012 | 0,011 | 0,012 | 0,014 | 0,011 | 0,013 | 0,014
46 0,024 | 0,025 | 0,017 | 0,015 | 0,014 | 0,015 | 0,018 | 0,016 | 0,020 | 0,020 | 0,022
47 0,168| 0,188 | 0,184 | 0,193 | 0,183 | 0,188 | 0,191 | 0,189 | 0,171 | 0,177 | 0,173
48 0,014| 0,013 | 0,015 | 0,015 | 0,012 | 0,014 | 0,015 | 0,014 | 0,014 | 0,015 | 0,014
49 0,172| 0,178 | 0,184 | 0,198 | 0,175 | 0,181 | 0,183 | 0,179 | 0,170 | 0,168 | 0,172
50 0,027| 0,026 | 0,019 | 0,018 | 0,014 | 0,015 | 0,017 | 0,018 | 0,022 | 0,023 | 0,022
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
75 0,059 | 0,052 | 0,048 | 0,063 | 0,071 | 0,080 | 0,094 | 0,113 | 0,121 | 0,136 | 0,148
125 0,075| 0,061 | 0,054 | 0,060 | 0,061 | 0,063 | 0,070 | 0,082 | 0,090 | 0,098 | 0,105
175 0,072| 0,057 | 0,056 | 0,061 | 0,063 | 0,075 | 0,094 | 0,112 | 0,117 | 0,121 0,126
225 0,047 | 0,046 | 0,051 | 0,054 | 0,061 | 0,080 | 0,102 | 0,120 | 0,125 | 0,127 | 0,127
275 0,040| 0,039 | 0,045 | 0,052 | 0,052 | 0,055 | 0,072 | 0,088 | 0,097 | 0,100 | 0,102
325 0,072| 0,060 | 0,064 | 0,068 | 0,065 | 0,065 | 0,082 | 0,096 | 0,103 | 0,105 | 0,108
375 0,069 | 0,054 | 0,051 | 0,054 | 0,055 | 0,056 | 0,059 | 0,061 | 0,062 | 0,063 | 0,064
425 0,060 | 0,052 | 0,042 | 0,048 | 0,049 | 0,051 | 0,052 | 0,053 | 0,053 | 0,054 | 0,057
475 0,060| 0,054 | 0,051 | 0,052 | 0,058 | 0,055 | 0,049 | 0,057 | 0,066 | 0,070 | 0,075
525 0,045| 0,044 | 0,057 | 0,059 | 0,074 | 0,074 | 0,072 | 0,082 | 0,096 | 0,105 | 0,110
575 0,043 | 0,046 | 0,066 | 0,069 | 0,079 | 0,094 | 0,082 | 0,082 | 0,100 | 0,116 | 0,125
625 0,061| 0,057 | 0,073 | 0,079 | 0,088 | 0,101 | 0,092 | 0,096 | 0,110 | 0,125 | 0,136
675 0,065| 0,054 | 0,052 | 0,051 | 0,051 | 0,051 | 0,049 | 0,049 | 0,050 | 0,052 | 0,054
725 0,056 | 0,052 | 0,043 | 0,045 | 0,048 | 0,046 | 0,047 | 0,049 | 0,049 | 0,050 | 0,051
775 0,066 | 0,063 | 0,062 | 0,068 | 0,072 | 0,071 | 0,081 | 0,069 | 0,068 | 0,079 | 0,088
825 0,043 | 0,045 | 0,065 | 0,068 | 0,075 | 0,079 | 0,087 | 0,082 | 0,084 | 0,091 0,097
875 0,042 | 0,045 | 0,050 | 0,055 | 0,069 | 0,064 | 0,080 | 0,076 | 0,068 | 0,072 | 0,080
925 0,059 | 0,058 | 0,061 | 0,064 | 0,077 | 0,075 | 0,085 | 0,084 | 0,081 | 0,085 | 0,093
975 0,066 | 0,055 | 0,048 | 0,049 | 0,048 | 0,045 | 0,047 | 0,047 | 0,046 | 0,046 | 0,049
1025 |[0,059| 0,056 | 0,040 | 0,042 | 0,046 | 0,042 | 0,044 | 0,045 | 0,046 | 0,047 | 0,048
1075 |0,069| 0,064 | 0,055 | 0,063 | 0,063 | 0,064 | 0,064 | 0,074 | 0,065 | 0,061 0,065
1125 |0,046| 0,047 | 0,059 | 0,068 | 0,068 | 0,072 | 0,074 | 0,079 | 0,077 | 0,076 | 0,079
1175 |0,045| 0,046 | 0,048 | 0,049 | 0,060 | 0,065 | 0,060 | 0,075 | 0,072 | 0,065 | 0,064
1225 |0,063| 0,058 | 0,054 | 0,057 | 0,069 | 0,072 | 0,071 | 0,081 | 0,080 | 0,077 | 0,079
1275 |0,068| 0,053 | 0,046 | 0,051 | 0,044 | 0,044 | 0,043 | 0,045 | 0,045 | 0,045 | 0,047
1325 |0,061| 0,059 | 0,040 | 0,040 | 0,043 | 0,041 | 0,041 | 0,044 | 0,044 | 0,045 | 0,046
1375 |0,070| 0,064 | 0,056 | 0,062 | 0,060 | 0,058 | 0,059 | 0,062 | 0,069 | 0,062 | 0,059
1425 |0,046| 0,045 | 0,055 | 0,069 | 0,061 | 0,065 | 0,067 | 0,072 | 0,076 | 0,073 | 0,071
1475 |0,044| 0,046 | 0,049 | 0,049 | 0,054 | 0,057 | 0,063 | 0,060 | 0,071 | 0,067 | 0,062
1525 |0,059| 0,054 | 0,052 | 0,054 | 0,060 | 0,062 | 0,066 | 0,069 | 0,077 | 0,075 | 0,074
1575 |0,063| 0,049 | 0,045 | 0,051 | 0,043 | 0,040 | 0,041 | 0,042 | 0,043 | 0,043 | 0,044
1625 |0,056| 0,054 | 0,038 | 0,040 | 0,039 | 0,039 | 0,040 | 0,041 | 0,043 | 0,043 | 0,044
1675 |0,061| 0,059 | 0,052 | 0,061 | 0,055 | 0,054 | 0,056 | 0,052 | 0,059 | 0,061 0,058
1725 |0,041| 0,041 | 0,050 | 0,068 | 0,058 | 0,060 | 0,063 | 0,062 | 0,068 | 0,070 | 0,067
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1775 |0,040| 0,042 | 0,045 | 0,051 | 0,051 | 0,053 | 0,054 | 0,055 | 0,058 | 0,063 | 0,060
1825 |0,049| 0,050 | 0,045 | 0,055 | 0,053 | 0,055 | 0,057 | 0,060 | 0,064 | 0,069 | 0,068
1875 |0,054| 0,048 | 0,041 | 0,049 | 0,041 | 0,039 | 0,039 | 0,040 | 0,040 | 0,041 0,042
1925 |0,049| 0,049 | 0,037 | 0,042 | 0,040 | 0,038 | 0,039 | 0,040 | 0,041 | 0,042 | 0,043
1975 0,053 | 0,054 | 0,048 | 0,058 | 0,050 | 0,047 | 0,047 | 0,052 | 0,049 | 0,055 | 0,056

Higher Frequencies

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100

f [kHz] [[%] | 1[%] I [%] [ [%] [ [%] [ [%] I [%] [ [%] I [%] | [%] | [%]
2,1 0,220| 0,273 | 0,282 | 0,303 | 0,275 | 0,267 | 0,259 | 0,264 | 0,250 | 0,258 | 0,234
2,3 0,196 | 0,215 | 0,209 | 0,218 | 0,204 | 0,208 | 0,210 | 0,209 | 0,194 | 0,199 | 0,198
25 0,207 | 0,212 | 0,213 | 0,226 | 0,202 | 0,207 | 0,210 | 0,205 | 0,200 | 0,198 | 0,203
2,7 0,292 | 0,264 | 0,253 | 0,276 | 0,266 | 0,270 | 0,270 | 0,276 | 0,278 | 0,262 | 0,270
2,9 0,244| 0,196 | 0,181 | 0,182 | 0,194 | 0,195 | 0,203 | 0,206 | 0,203 | 0,200 | 0,198
3,1 0,260| 0,192 | 0,185 | 0,211 | 0,193 | 0,188 | 0,202 | 0,204 | 0,199 | 0,202 | 0,194
3,3 0,385| 0,285 | 0,269 | 0,275 | 0,260 | 0,265 | 0,262 | 0,267 | 0,272 | 0,281 0,271
3,5 0,307 | 0,265 | 0,236 | 0,195 | 0,202 | 0,198 | 0,204 | 0,204 | 0,209 | 0,209 | 0,210
3,7 0,340| 0,291 | 0,271 | 0,260 | 0,226 | 0,217 | 0,220 | 0,221 | 0,221 | 0,219 | 0,222
3,9 0,437| 0,410 | 0,384 | 0,352 | 0,338 | 0,330 | 0,322 | 0,326 | 0,325 | 0,323 | 0,328
4,1 0,270| 0,267 | 0,263 | 0,255 | 0,263 | 0,258 | 0,260 | 0,257 | 0,257 | 0,259 | 0,258
4,3 0,201| 0,197 | 0,200 | 0,210 | 0,201 | 0,197 | 0,195 | 0,195 | 0,195 | 0,198 | 0,199
4,5 0,164 | 0,153 | 0,152 | 0,151 | 0,155 | 0,154 | 0,154 | 0,153 | 0,154 | 0,157 | 0,157
4,7 0,171| 0,165 | 0,162 | 0,165 | 0,165 | 0,166 | 0,168 | 0,167 | 0,170 | 0,171 0,170
4,9 0,078| 0,076 | 0,076 | 0,077 | 0,077 | 0,077 | 0,078 | 0,079 | 0,079 | 0,080 | 0,080
5,1 0,065| 0,063 | 0,062 | 0,064 | 0,065 | 0,064 | 0,064 | 0,065 | 0,065 | 0,066 | 0,066
53 0,051| 0,050 | 0,050 | 0,051 | 0,051 | 0,051 | 0,052 | 0,052 | 0,052 | 0,052 | 0,052
55 0,045| 0,044 | 0,044 | 0,045 | 0,045 | 0,045 | 0,045 | 0,045 | 0,045 | 0,046 | 0,045
5,7 0,043 | 0,044 | 0,043 | 0,044 | 0,044 | 0,044 | 0,044 | 0,044 | 0,043 | 0,043 | 0,043
5,9 0,037| 0,037 | 0,036 | 0,036 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037 | 0,037
6,1 0,042| 0,042 | 0,041 | 0,042 | 0,041 | 0,041 | 0,042 | 0,041 | 0,041 | 0,042 | 0,041
6,3 0,034 | 0,033 | 0,032 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,032 | 0,032 | 0,032
6,5 0,030| 0,030 | 0,029 | 0,030 | 0,029 | 0,029 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030
6,7 0,030| 0,029 | 0,029 | 0,028 | 0,028 | 0,028 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029
6,9 0,028 | 0,028 | 0,028 | 0,027 | 0,027 | 0,027 | 0,027 | 0,027 | 0,028 | 0,027 | 0,027
7,1 0,042 | 0,041 | 0,040 | 0,040 | 0,039 | 0,039 | 0,039 | 0,039 | 0,039 | 0,039 | 0,039
7,3 0,026 | 0,026 | 0,025 | 0,025 | 0,025 | 0,025 | 0,025 | 0,025 | 0,026 | 0,026 | 0,026
7,5 0,026 | 0,026 | 0,025 | 0,025 | 0,024 | 0,025 | 0,025 | 0,025 | 0,025 | 0,025 | 0,025
7,7 0,025| 0,024 | 0,024 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,024 | 0,024 | 0,024
7.9 0,024 | 0,023 | 0,023 | 0,023 | 0,023 | 0,022 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023
8,1 0,026 | 0,025 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024
8,3 0,030| 0,030 | 0,029 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028
8,5 0,030| 0,029 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028 | 0,028
8,7 0,024 | 0,024 | 0,023 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024
8,9 0,028 | 0,029 | 0,028 | 0,027 | 0,026 | 0,027 | 0,028 | 0,026 | 0,027 | 0,027 | 0,026

Note:

The normalization current is 5,797A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

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

Test result: ASW5K-LT-G2 Pro

Harmonics

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]
1 0,707 | 10,015 | 20,078 | 29,529 | 39,648 | 49,863 | 59,941 | 70,005 | 80,171 | 90,203 | 100,226
2 0,066 | 0,105 | 0,118 | 0,137 | 0,145 | 0,152 | 0,156 | 0,161 | 0,162 | 0,169 | 0,178
3 0,033 | 0,041 | 0,046 | 0,041 | 0,040 | 0,039 | 0,037 | 0,036 | 0,030 | 0,032 | 0,033
4 0,034 | 0,037 | 0,062 | 0,030 | 0,025 | 0,021 | 0,024 | 0,028 | 0,033 | 0,037 | 0,039
5 0,415| 0,338 | 0,272 | 0,380 | 0,389 | 0,341 | 0,289 | 0,250 | 0,220 | 0,207 | 0,214
6 0,011| 0,019 | 0,015 | 0,011 | 0,013 | 0,016 | 0,019 | 0,022 | 0,018 | 0,025 | 0,025
7 0,261| 0,221 | 0,244 | 0,117 | 0,168 | 0,194 | 0,188 | 0,174 | 0,159 | 0,144 | 0,136
8 0,016| 0,012 | 0,040 | 0,028 | 0,018 | 0,014 | 0,017 | 0,022 | 0,026 | 0,028 | 0,027
9 0,009 | 0,009 | 0,013 | 0,011 | 0,010 | 0,011 | 0,013 | 0,013 | 0,013 | 0,012 | 0,013
10 0,018| 0,021 | 0,024 | 0,028 | 0,019 | 0,014 | 0,018 | 0,023 | 0,025 | 0,027 | 0,027
11 0,136 0,103 | 0,022 | 0,164 | 0,115 | 0,055 | 0,100 | 0,129 | 0,142 | 0,148 | 0,150
12 0,014| 0,025 | 0,025 | 0,015 | 0,012 | 0,010 | 0,013 | 0,016 | 0,016 | 0,019 | 0,019
13 0,059| 0,040 | 0,114 | 0,125 | 0,161 | 0,028 | 0,094 | 0,157 | 0,188 | 0,206 | 0,216
14 0,019| 0,024 | 0,026 | 0,015 | 0,019 | 0,017 | 0,014 | 0,015 | 0,019 | 0,020 | 0,021
15 0,006 | 0,007 | 0,008 | 0,008 | 0,009 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010
16 0,023| 0,026 | 0,015 | 0,019 | 0,020 | 0,021 | 0,013 | 0,015 | 0,020 | 0,025 | 0,026
17 0,107| 0,108 | 0,087 | 0,083 | 0,108 | 0,082 | 0,018 | 0,077 | 0,115 | 0,135 | 0,149
18 0,012| 0,013 | 0,009 | 0,013 | 0,009 | 0,011 | 0,009 | 0,010 | 0,013 | 0,016 | 0,016
19 0,139| 0,134 | 0,060 | 0,116 | 0,065 | 0,089 | 0,018 | 0,053 | 0,089 | 0,112 | 0,124
20 0,015| 0,017 | 0,021 | 0,017 | 0,014 | 0,019 | 0,018 | 0,015 | 0,014 | 0,018 | 0,021
21 0,007 | 0,008 | 0,007 | 0,008 | 0,007 | 0,009 | 0,008 | 0,009 | 0,009 | 0,009 | 0,010
22 0,017| 0,018 | 0,021 | 0,012 | 0,017 | 0,019 | 0,021 | 0,015 | 0,015 | 0,020 | 0,022
23 0,184 0,119 | 0,128 | 0,064 | 0,045 | 0,093 | 0,039 | 0,033 | 0,067 | 0,086 | 0,098
24 0,008 | 0,010 | 0,013 | 0,008 | 0,010 | 0,010 | 0,010 | 0,009 | 0,010 | 0,014 | 0,015
25 0,176 | 0,129 | 0,040 | 0,074 | 0,082 | 0,088 | 0,054 | 0,029 | 0,061 | 0,079 | 0,089
26 0,014| 0,013 | 0,023 | 0,017 | 0,017 | 0,014 | 0,021 | 0,019 | 0,017 | 0,016 | 0,018
27 0,008 | 0,008 | 0,009 | 0,008 | 0,009 | 0,008 | 0,009 | 0,008 | 0,009 | 0,009 | 0,010
28 0,015| 0,018 | 0,019 | 0,016 | 0,016 | 0,015 | 0,023 | 0,023 | 0,018 | 0,018 | 0,020
29 o,168| 0,103 | 0,170 | 0,126 | 0,116 | 0,078 | 0,088 | 0,039 | 0,058 | 0,080 | 0,091
30 0,010| 0,018 | 0,011 | 0,009 | 0,009 | 0,010 | 0,012 | 0,010 | 0,010 | 0,011 0,013
31 0,143| 0,136 | 0,083 | 0,102 | 0,105 | 0,081 | 0,102 | 0,056 | 0,059 | 0,081 0,094
32 0,017| 0,013 | 0,019 | 0,015 | 0,015 | 0,017 | 0,017 | 0,023 | 0,021 | 0,020 | 0,019
33 0,008 | 0,007 | 0,011 | 0,008 | 0,007 | 0,009 | 0,010 | 0,009 | 0,008 | 0,009 | 0,010
34 0,019| 0,019 | 0,015 | 0,016 | 0,017 | 0,019 | 0,016 | 0,026 | 0,024 | 0,021 0,020
35 0,125| 0,127 | 0,183 | 0,151 | 0,117 | 0,117 | 0,118 | 0,091 | 0,070 | 0,085 | 0,101
36 0,011| 0,015 | 0,013 | 0,010 | 0,009 | 0,009 | 0,010 | 0,011 | 0,010 | 0,010 | 0,011
37 0,110| o,160 | 0,111 | 0,138 | 0,130 | 0,129 | 0,117 | 0,108 | 0,081 | 0,087 | 0,103
38 0,016 0,013 | 0,015 | 0,013 | 0,013 | 0,014 | 0,016 | 0,020 | 0,023 | 0,022 | 0,022
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39 0,007 | 0,010 | 0,011 | 0,009 | 0,011 | 0,011 | 0,009 | 0,011 | 0,009 | 0,009 | 0,010
40 0,018| 0,020 | 0,015 | 0,013 | 0,011 | 0,013 | 0,016 | 0,019 | 0,024 | 0,024 | 0,021
41 0,113| 0,157 | 0,182 | 0,146 | 0,145 | 0,143 | 0,127 | 0,132 | 0,106 | 0,097 | 0,107
42 0,007 | 0,009 | 0,012 | 0,009 | 0,008 | 0,009 | 0,009 | 0,009 | 0,010 | 0,009 | 0,010
43 0,113| 0,156 | 0,138 | 0,157 | 0,135 | 0,132 | 0,124 | 0,128 | 0,112 | 0,097 | 0,101
44 0,016| 0,017 | 0,016 | 0,010 | 0,012 | 0,012 | 0,015 | 0,016 | 0,019 | 0,021 0,022
45 0,007 | 0,010 | 0,010 | 0,010 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011 | 0,010 | 0,010
46 0,018| 0,024 | 0,014 | 0,010 | 0,011 | 0,012 | 0,015 | 0,014 | 0,019 | 0,022 | 0,022
47 0,132| 0,158 | 0,178 | 0,134 | 0,150 | 0,146 | 0,144 | 0,137 | 0,133 | 0,114 | 0,109
48 0,011| 0,012 | 0,012 | 0,009 | 0,010 | 0,009 | 0,011 | 0,010 | 0,010 | 0,010 | 0,010
49 0,136 0,149 | 0,139 | 0,146 | 0,143 | 0,145 | 0,143 | 0,131 | 0,134 | 0,118 | 0,105
50 0,022| 0,022 | 0,015 | 0,010 | 0,011 | 0,013 | 0,016 | 0,016 | 0,017 | 0,019 | 0,022
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,047 | 0,041 | 0,044 | 0,056 | 0,065 | 0,077 | 0,095 | 0,103 | 0,116 | 0,130 | 0,146
125 0,059 | 0,047 | 0,047 | 0,048 | 0,051 | 0,060 | 0,070 | 0,074 | 0,082 | 0,090 | 0,101
175 0,056 | 0,043 | 0,052 | 0,049 | 0,059 | 0,080 | 0,092 | 0,095 | 0,098 | 0,100 | 0,105
225 0,038 | 0,036 | 0,050 | 0,047 | 0,064 | 0,086 | 0,100 | 0,100 | 0,104 | 0,102 | 0,104
275 0,032| 0,031 | 0,044 | 0,042 | 0,043 | 0,060 | 0,074 | 0,080 | 0,082 | 0,083 | 0,086
325 0,058 | 0,047 | 0,059 | 0,053 | 0,052 | 0,069 | 0,082 | 0,084 | 0,086 | 0,085 | 0,085
375 0,054 | 0,042 | 0,046 | 0,044 | 0,043 | 0,046 | 0,049 | 0,049 | 0,050 | 0,052 | 0,054
425 0,047 | 0,041 | 0,038 | 0,039 | 0,040 | 0,041 | 0,043 | 0,042 | 0,045 | 0,047 | 0,051
475 0,047 | 0,044 | 0,046 | 0,044 | 0,043 | 0,040 | 0,050 | 0,055 | 0,059 | 0,062 | 0,064
525 0,035| 0,035 | 0,049 | 0,056 | 0,059 | 0,057 | 0,071 | 0,082 | 0,088 | 0,090 | 0,091
575 0,035| 0,034 | 0,052 | 0,060 | 0,075 | 0,063 | 0,072 | 0,091 | 0,101 | 0,107 | 0,110
625 0,048 | 0,045 | 0,058 | 0,068 | 0,081 | 0,074 | 0,083 | 0,097 | 0,109 | 0,113 | 0,114
675 0,050| 0,043 | 0,044 | 0,041 | 0,039 | 0,038 | 0,039 | 0,040 | 0,042 | 0,044 | 0,044
725 0,044 | 0,042 | 0,037 | 0,038 | 0,037 | 0,037 | 0,040 | 0,039 | 0,040 | 0,041 0,044
775 0,051 | 0,050 | 0,054 | 0,059 | 0,056 | 0,063 | 0,052 | 0,061 | 0,071 | 0,079 | 0,083
825 0,034 | 0,034 | 0,057 | 0,060 | 0,062 | 0,068 | 0,065 | 0,070 | 0,078 | 0,084 | 0,087
875 0,033 | 0,034 | 0,042 | 0,055 | 0,050 | 0,064 | 0,055 | 0,056 | 0,065 | 0,074 | 0,080
925 0,047 | 0,045 | 0,051 | 0,061 | 0,060 | 0,069 | 0,065 | 0,068 | 0,074 | 0,082 | 0,086
975 0,052 | 0,042 | 0,042 | 0,038 | 0,035 | 0,036 | 0,037 | 0,036 | 0,038 | 0,039 | 0,041
1025 |0,046| 0,045 | 0,033 | 0,036 | 0,034 | 0,035 | 0,036 | 0,036 | 0,037 | 0,038 | 0,040
1075 |0,054| 0,052 | 0,051 | 0,050 | 0,052 | 0,054 | 0,056 | 0,048 | 0,052 | 0,059 | 0,065
1125 |0,037| 0,035 | 0,054 | 0,052 | 0,057 | 0,060 | 0,062 | 0,060 | 0,063 | 0,068 | 0,071
1175 |0,035| 0,035 | 0,040 | 0,049 | 0,051 | 0,050 | 0,060 | 0,052 | 0,051 | 0,058 | 0,064
1225 |0,050| 0,044 | 0,043 | 0,055 | 0,058 | 0,059 | 0,065 | 0,062 | 0,063 | 0,068 | 0,072
1275 |0,053| 0,040 | 0,041 | 0,036 | 0,035 | 0,034 | 0,036 | 0,036 | 0,037 | 0,037 | 0,040
1325 |0,048| 0,048 | 0,031 | 0,034 | 0,033 | 0,034 | 0,035 | 0,035 | 0,036 | 0,037 | 0,040
1375 |0,055| 0,052 | 0,048 | 0,047 | 0,046 | 0,045 | 0,054 | 0,050 | 0,047 | 0,050 | 0,054
1425 |0,037| 0,034 | 0,054 | 0,048 | 0,051 | 0,053 | 0,059 | 0,058 | 0,057 | 0,059 | 0,062
1475 |0,035| 0,035 | 0,040 | 0,042 | 0,044 | 0,048 | 0,053 | 0,054 | 0,049 | 0,050 | 0,055
1525 |0,046| 0,041 | 0,041 | 0,047 | 0,050 | 0,053 | 0,059 | 0,061 | 0,059 | 0,060 | 0,063
1575 |0,049| 0,038 | 0,041 | 0,034 | 0,033 | 0,033 | 0,034 | 0,034 | 0,034 | 0,036 | 0,037
1625 |0,044| 0,044 | 0,031 | 0,031 | 0,031 | 0,032 | 0,033 | 0,033 | 0,034 | 0,035 | 0,037
1675 |0,048| 0,049 | 0,046 | 0,045 | 0,043 | 0,045 | 0,044 | 0,049 | 0,045 | 0,044 | 0,047
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1725 |0,032| 0,032 | 0,051 | 0,047 | 0,047 | 0,050 | 0,052 | 0,055 | 0,054 | 0,053 | 0,054
1775 (0,031| 0,033 | 0,038 | 0,040 | 0,041 | 0,044 | 0,043 | 0,049 | 0,048 | 0,045 | 0,047
1825 |0,039| 0,039 | 0,038 | 0,042 | 0,045 | 0,047 | 0,048 | 0,055 | 0,054 | 0,053 | 0,054
1875 |0,042| 0,039 | 0,037 | 0,034 | 0,031 | 0,031 | 0,032 | 0,032 | 0,032 | 0,034 | 0,035
1925 |0,039| 0,041 | 0,030 | 0,032 | 0,031 | 0,032 | 0,033 | 0,033 | 0,034 | 0,035 | 0,037
1975 |0,041| 0,045 | 0,042 | 0,041 | 0,038 | 0,039 | 0,040 | 0,043 | 0,044 | 0,042 | 0,042

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,174| 0,233 | 0,240 | 0,229 | 0,211 | 0,209 | 0,196 | 0,202 | 0,180 | 0,166 | 0,174
2,3 0,156 | 0,180 | 0,196 | 0,152 | 0,166 | 0,162 | 0,161 | 0,155 | 0,154 | 0,141 0,137
25 0,163| 0,177 | 0,162 | 0,166 | 0,163 | 0,166 | 0,166 | 0,154 | 0,159 | 0,147 | 0,138
2,7 0,232| 0,214 | 0,219 | 0,199 | 0,217 | 0,219 | 0,219 | 0,209 | 0,213 | 0,206 | 0,188
2,9 0,193| 0,154 | 0,169 | 0,157 | 0,155 | 0,159 | 0,160 | 0,160 | 0,156 | 0,160 | 0,152
3,1 0,205| 0,149 | 0,149 | 0,140 | 0,149 | 0,159 | 0,160 | 0,161 | 0,154 | 0,159 | 0,153
3,3 0,305| 0,222 | 0,219 | 0,217 | 0,212 | 0,213 | 0,221 | 0,221 | 0,215 | 0,219 | 0,219
3,5 0,243| 0,212 | 0,188 | 0,166 | 0,158 | 0,159 | 0,165 | 0,164 | 0,166 | 0,167 | 0,171
3,7 0,268 | 0,233 | 0,196 | 0,193 | 0,173 | 0,174 | 0,174 | 0,173 | 0,177 | 0,173 | 0,176
3,9 0,346 | 0,329 | 0,296 | 0,271 | 0,262 | 0,258 | 0,257 | 0,256 | 0,261 | 0,258 | 0,259
4,1 0,214| 0,213 | 0,222 | 0,204 | 0,205 | 0,202 | 0,206 | 0,206 | 0,207 | 0,206 | 0,204
4,3 0,160| 0,157 | 0,159 | 0,160 | 0,157 | 0,155 | 0,155 | 0,157 | 0,158 | 0,162 | 0,163
4,5 0,131| 0,120 | 0,125 | 0,123 | 0,121 | 0,122 | 0,121 | 0,123 | 0,125 | 0,127 | 0,130
4,7 0,138| 0,130 | 0,132 | 0,134 | 0,134 | 0,136 | 0,135 | 0,136 | 0,136 | 0,137 | 0,139
4,9 0,062 | 0,062 | 0,061 | 0,062 | 0,061 | 0,063 | 0,063 | 0,063 | 0,064 | 0,065 | 0,067
5,1 0,052 | 0,050 | 0,051 | 0,052 | 0,051 | 0,052 | 0,052 | 0,052 | 0,053 | 0,054 | 0,055
53 0,041| 0,040 | 0,041 | 0,041 | 0,041 | 0,041 | 0,041 | 0,042 | 0,042 | 0,042 | 0,043
55 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,036 | 0,037 | 0,037
5,7 0,035| 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,034 | 0,035 | 0,035
5,9 0,029 | 0,030 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,030
6,1 0,034 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033 | 0,033
6,3 0,027 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,025 | 0,026
6,5 0,025| 0,024 | 0,024 | 0,023 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024
6,7 0,024 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023
6,9 0,022| 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022
7,1 0,033| 0,033 | 0,032 | 0,032 | 0,032 | 0,031 | 0,031 | 0,031 | 0,031 | 0,031 0,031
7,3 0,021| 0,021 | 0,020 | 0,020 | 0,020 | 0,020 | 0,021 | 0,021 | 0,021 | 0,021 0,021
7,5 0,021| 0,021 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020
7,7 0,020| 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019
7.9 0,019| 0,019 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018
8,1 0,021| 0,020 | 0,019 | 0,019 | 0,019 | 0,019 | 0,020 | 0,020 | 0,020 | 0,019 | 0,019
8,3 0,024 | 0,024 | 0,023 | 0,023 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022
8,5 0,024 | 0,023 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022
8,7 0,019| 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,020 | 0,020 | 0,019 | 0,019 | 0,019
8,9 0,023| 0,024 | 0,023 | 0,022 | 0,022 | 0,022 | 0,022 | 0,021 | 0,021 | 0,021 0,021

Note:

The normalization current is 7,246A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality P

Harmonic current emission (EN 61000-4-7)
The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7
(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9
kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.
Test result: ASW6K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]

0,590| 10,018 | 19,562 | 29,666 | 39,806 | 49,932 | 59,943 | 70,065 | 80,135 | 90,203 | 100,391
0,055| 0,077 | 0,110 | 0,115 | 0,122 | 0,128 | 0,125 | 0,130 | 0,138 | 0,145 | 0,157
0,028 | 0,020 | 0,034 | 0,034 | 0,033 | 0,032 | 0,035 | 0,027 | 0,027 | 0,027 | 0,025
0,027| 0,030 | 0,023 | 0,024 | 0,019 | 0,020 | 0,024 | 0,027 | 0,029 | 0,030 | 0,034
0,347| 0,290 | 0,260 | 0,336 | 0,296 | 0,241 | 0,201 | 0,180 | 0,182 | 0,221 0,376
0,009| 0,007 | 0,017 | 0,010 | 0,014 | 0,014 | 0,014 | 0,013 | 0,014 | 0,013 | 0,014
0,218| 0,190 | 0,150 | 0,120 | 0,160 | 0,156 | 0,141 | 0,124 | 0,112 | 0,109 | 0,124
0,014| 0,024 | 0,023 | 0,018 | 0,011 | 0,013 | 0,019 | 0,022 | 0,019 | 0,018 | 0,018
0,007| 0,011 | 0,008 | 0,009 | 0,009 | 0,011 | 0,011 | 0,010 | 0,011 | 0,011 0,011
0,015| 0,028 | 0,014 | 0,021 | 0,011 | 0,014 | 0,018 | 0,020 | 0,020 | 0,021 0,019
0,113| 0,090 | 0,079 | 0,123 | 0,046 | 0,084 | 0,110 | 0,120 | 0,123 | 0,122 | 0,117
0,011| 0,009 | 0,009 | 0,015 | 0,008 | 0,010 | 0,011 | 0,012 | 0,011 | 0,012 | 0,012
0,049| 0,033 | 0,042 | 0,151 | 0,042 | 0,080 | 0,137 | 0,163 | 0,175 | 0,180 | 0,180
0,015| 0,019 | 0,020 | 0,016 | 0,016 | 0,010 | 0,012 | 0,016 | 0,016 | 0,017 | 0,017
0,005| 0,006 | 0,006 | 0,008 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009
0,018| 0,019 | 0,016 | 0,013 | 0,019 | 0,011 | 0,012 | 0,016 | 0,018 | 0,019 | 0,018
0,089| 0,075 | 0,103 | 0,052 | 0,080 | 0,016 | 0,072 | 0,104 | 0,120 | 0,127 | 0,128
0,009| 0,011 | 0,007 | 0,007 | 0,010 | 0,008 | 0,008 | 0,010 | 0,009 | 0,010 | 0,009
0,116| 0,118 | 0,047 | 0,014 | 0,080 | 0,014 | 0,051 | 0,082 | 0,098 | 0,109 | 0,114

3|3 3| 3| 3|2 3| R| 2| 3|0 o] ~| | of & e o]

20 0,013| 0,008 | 0,015 | 0,014 | 0,015 | 0,014 | 0,010 | 0,013 | 0,015 | 0,015 0,016
21 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 0,008
22 0,014| 0,016 | 0,016 | 0,019 | 0,014 | 0,017 | 0,011 | 0,014 | 0,015 | 0,016 0,017
23 0,153 | 0,087 | 0,094 | 0,082 | 0,073 | 0,030 | 0,034 | 0,062 | 0,077 | 0,086 0,092
24 0,006 | 0,008 | 0,009 | 0,012 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 0,010
25 0,146| 0,108 | 0,076 | 0,089 | 0,063 | 0,042 | 0,029 | 0,056 | 0,068 | 0,077 0,085
26 0,011| 0,009 | 0,015 | 0,012 | 0,012 | 0,017 | 0,015 | 0,013 | 0,013 | 0,015 0,016
27 0,007 | 0,006 | 0,006 | 0,007 | 0,007 | 0,008 | 0,007 | 0,007 | 0,008 | 0,009 0,009
28 0,012| 0,014 | 0,015 | 0,012 | 0,014 | 0,019 | 0,018 | 0,015 | 0,014 | 0,016 0,017
29 0,140 0,078 | 0,110 | 0,064 | 0,055 | 0,069 | 0,031 | 0,056 | 0,070 | 0,076 0,082
30 0,008 | 0,010 | 0,009 | 0,008 | 0,008 | 0,009 | 0,007 | 0,008 | 0,009 | 0,010 0,010
31 0,119 0,122 | 0,090 | 0,077 | 0,070 | 0,081 | 0,040 | 0,056 | 0,071 | 0,077 0,083
32 0,014| 0,010 | 0,015 | 0,014 | 0,014 | 0,014 | 0,018 | 0,017 | 0,015 | 0,015 0,016
33 0,007| 0,006 | 0,007 | 0,008 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 0,009
34 0,015| 0,014 | 0,012 | 0,014 | 0,015 | 0,014 | 0,020 | 0,019 | 0,016 | 0,017 0,017
35 0,104| 0,109 | 0,136 | 0,117 | 0,103 | 0,096 | 0,064 | 0,061 | 0,077 | 0,086 0,088
36 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,007 | 0,008 | 0,008 | 0,009 0,010
37 0,092| 0,145 | 0,109 | 0,102 | 0,107 | 0,095 | 0,081 | 0,065 | 0,079 | 0,090 0,093
38 0,013| 0,010 | 0,012 | 0,011 | 0,012 | 0,013 | 0,016 | 0,019 | 0,017 | 0,017 0,017
oovn v S Lg | Y0 St tom Sy tove | 1o gt
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39 0,006 | 0,008 | 0,008 | 0,007 | 0,009 | 0,008 | 0,009 | 0,007 | 0,008 | 0,008 | 0,009
40 0,014| 0,015 | 0,010 | 0,013 | 0,011 | 0,014 | 0,015 | 0,019 | 0,018 | 0,018 | 0,017
41 0,094 | 0,135 | 0,139 | 0,114 | 0,111 | 0,103 | 0,103 | 0,078 | 0,083 | 0,093 | 0,096
42 0,006 | 0,007 | 0,007 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,009
43 0,094 | 0,146 | 0,129 | 0,121 | 0,107 | 0,100 | 0,103 | 0,082 | 0,079 | 0,088 | 0,093
44 0,013| 0,012 | 0,011 | 0,010 | 0,011 | 0,013 | 0,013 | 0,017 | 0,018 | 0,017 | 0,017
45 0,006 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,008 | 0,008 | 0,009
46 0,015| 0,016 | 0,009 | 0,008 | 0,010 | 0,012 | 0,011 | 0,016 | 0,017 | 0,017 | 0,017
47 0,110| 0,136 | 0,130 | 0,115 | 0,123 | 0,117 | 0,114 | 0,098 | 0,086 | 0,090 | 0,092
48 0,010| 0,008 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,007 | 0,008
49 0,113| 0,134 | 0,132 | 0,109 | 0,119 | 0,117 | 0,109 | 0,101 | 0,086 | 0,086 | 0,087
50 0,018| 0,014 | 0,011 | 0,008 | 0,009 | 0,011 | 0,011 | 0,014 | 0,016 | 0,017 | 0,017
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,039 | 0,032 | 0,043 | 0,051 | 0,061 | 0,074 | 0,090 | 0,103 | 0,118 | 0,130 | 0,144
125 0,050| 0,035 | 0,038 | 0,041 | 0,045 | 0,055 | 0,065 | 0,072 | 0,082 | 0,088 | 0,098
175 0,048 | 0,035 | 0,040 | 0,044 | 0,062 | 0,075 | 0,080 | 0,083 | 0,086 | 0,090 | 0,093
225 0,032| 0,029 | 0,034 | 0,046 | 0,067 | 0,081 | 0,084 | 0,084 | 0,086 | 0,087 | 0,086
275 0,027 | 0,024 | 0,033 | 0,034 | 0,047 | 0,062 | 0,067 | 0,069 | 0,071 | 0,071 0,072
325 0,048 | 0,035 | 0,044 | 0,041 | 0,054 | 0,067 | 0,070 | 0,070 | 0,070 | 0,070 | 0,070
375 0,045| 0,032 | 0,036 | 0,035 | 0,038 | 0,041 | 0,041 | 0,041 | 0,044 | 0,046 | 0,048
425 0,040 0,031 | 0,031 | 0,033 | 0,034 | 0,035 | 0,036 | 0,038 | 0,041 | 0,042 | 0,045
475 0,040 0,033 | 0,034 | 0,038 | 0,032 | 0,041 | 0,047 | 0,050 | 0,052 | 0,054 | 0,055
525 0,030 0,029 | 0,037 | 0,050 | 0,046 | 0,059 | 0,069 | 0,074 | 0,075 | 0,075 | 0,073
575 0,029 | 0,029 | 0,044 | 0,060 | 0,054 | 0,061 | 0,078 | 0,087 | 0,090 | 0,091 0,089
625 0,041| 0,037 | 0,053 | 0,064 | 0,062 | 0,069 | 0,085 | 0,092 | 0,094 | 0,095 | 0,093
675 0,042 | 0,031 | 0,033 | 0,033 | 0,032 | 0,032 | 0,034 | 0,035 | 0,037 | 0,037 | 0,037
725 0,037 | 0,032 | 0,030 | 0,031 | 0,031 | 0,032 | 0,033 | 0,034 | 0,036 | 0,036 | 0,037
775 0,043 | 0,040 | 0,045 | 0,043 | 0,054 | 0,044 | 0,052 | 0,062 | 0,067 | 0,070 | 0,070
825 0,029 | 0,028 | 0,044 | 0,049 | 0,057 | 0,054 | 0,060 | 0,068 | 0,072 | 0,073 | 0,073
875 0,028 | 0,030 | 0,034 | 0,042 | 0,052 | 0,045 | 0,047 | 0,058 | 0,064 | 0,068 | 0,069
925 0,040| 0,037 | 0,043 | 0,050 | 0,057 | 0,055 | 0,057 | 0,064 | 0,070 | 0,073 | 0,074
975 0,043 | 0,031 | 0,033 | 0,030 | 0,030 | 0,030 | 0,031 | 0,032 | 0,033 | 0,033 | 0,034
1025 |0,039| 0,036 | 0,027 | 0,028 | 0,029 | 0,029 | 0,031 | 0,031 | 0,032 | 0,033 | 0,034
1075 |0,046| 0,042 | 0,041 | 0,044 | 0,043 | 0,047 | 0,039 | 0,045 | 0,052 | 0,055 | 0,058
1125 |0,031| 0,028 | 0,044 | 0,048 | 0,049 | 0,052 | 0,050 | 0,054 | 0,058 | 0,061 0,062
1175 |0,030| 0,032 | 0,030 | 0,041 | 0,039 | 0,049 | 0,041 | 0,045 | 0,051 | 0,056 | 0,059
1225 |0,042| 0,038 | 0,038 | 0,047 | 0,048 | 0,054 | 0,051 | 0,053 | 0,059 | 0,061 0,064
1275 0,044 | 0,029 | 0,034 | 0,029 | 0,028 | 0,030 | 0,030 | 0,031 | 0,032 | 0,032 | 0,032
1325 |0,040| 0,038 | 0,026 | 0,028 | 0,027 | 0,028 | 0,029 | 0,030 | 0,031 | 0,032 | 0,032
1375 |0,046| 0,043 | 0,041 | 0,038 | 0,039 | 0,045 | 0,040 | 0,038 | 0,043 | 0,047 | 0,050
1425 |0,031| 0,027 | 0,045 | 0,041 | 0,044 | 0,049 | 0,047 | 0,048 | 0,050 | 0,053 | 0,054
1475 (0,030| 0,032 | 0,030 | 0,038 | 0,040 | 0,044 | 0,043 | 0,040 | 0,043 | 0,048 | 0,051
1525 |0,039| 0,036 | 0,036 | 0,042 | 0,044 | 0,049 | 0,049 | 0,047 | 0,051 | 0,053 | 0,056
1575 |0,041| 0,028 | 0,035 | 0,028 | 0,027 | 0,028 | 0,029 | 0,029 | 0,030 | 0,031 0,031
1625 |[0,037| 0,037 | 0,026 | 0,026 | 0,027 | 0,027 | 0,028 | 0,029 | 0,030 | 0,030 | 0,031
1675 |0,040| 0,041 | 0,040 | 0,036 | 0,037 | 0,036 | 0,041 | 0,036 | 0,038 | 0,041 0,044
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1725 0,028 | 0,026 | 0,044 | 0,040 | 0,042 | 0,043 | 0,046 | 0,044 | 0,044 | 0,046 | 0,047
1775 10,026 | 0,030 | 0,032 | 0,033 | 0,035 | 0,035 | 0,041 | 0,038 | 0,038 | 0,042 | 0,045
1825 |0,033| 0,035 | 0,036 | 0,035 | 0,038 | 0,040 | 0,045 | 0,043 | 0,044 | 0,046 | 0,049
1875 |0,036| 0,031 | 0,034 | 0,027 | 0,026 | 0,026 | 0,027 | 0,028 | 0,029 | 0,029 | 0,030
1925 10,033| 0,035 | 0,027 | 0,026 | 0,026 | 0,027 | 0,028 | 0,029 | 0,029 | 0,030 | 0,031
1975 |0,085| 0,039 | 0,038 | 0,032 | 0,031 | 0,032 | 0,036 | 0,035 | 0,034 | 0,036 | 0,039

Higher Frequencies

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100

f [kHz] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] I [%] [ [%] I [%] I [%] | [%]
2,1 0,145| 0,209 | 0,203 | 0,177 | 0,167 | 0,159 | 0,163 | 0,137 | 0,137 | 0,150 | 0,156
2,3 0,129 | 0,154 | 0,147 | 0,129 | 0,136 | 0,131 | 0,128 | 0,118 | 0,110 | 0,113 | 0,116
25 0,137| 0,155 | 0,150 | 0,127 | 0,136 | 0,135 | 0,128 | 0,124 | 0,112 | 0,112 | 0,114
2,7 0,193| 0,180 | 0,186 | 0,178 | 0,176 | 0,181 | 0,171 | 0,172 | 0,154 | 0,143 | 0,138
2,9 0,160| 0,124 | 0,124 | 0,125 | 0,132 | 0,131 | 0,130 | 0,130 | 0,123 | 0,112 | 0,105
3,1 0,171| 0,127 | 0,141 | 0,129 | 0,131 | 0,131 | 0,130 | 0,129 | 0,125 | 0,113 | 0,103
3,3 0,254| 0,189 | 0,185 | 0,167 | 0,171 | 0,183 | 0,184 | 0,177 | 0,178 | 0,163 | 0,142
3,5 0,204| 0,179 | 0,133 | 0,134 | 0,134 | 0,137 | 0,139 | 0,137 | 0,139 | 0,132 | 0,119
3,7 0,224| 0,193 | 0,175 | 0,144 | 0,145 | 0,145 | 0,145 | 0,145 | 0,146 | 0,140 | 0,127
3,9 0,287| 0,269 | 0,235 | 0,216 | 0,209 | 0,210 | 0,212 | 0,213 | 0,213 | 0,209 | 0,191
4,1 0,178| 0,175 | 0,169 | 0,167 | 0,167 | 0,168 | 0,169 | 0,170 | 0,169 | 0,166 | 0,158
4,3 0,133| 0,129 | 0,140 | 0,128 | 0,127 | 0,128 | 0,131 | 0,132 | 0,134 | 0,136 | 0,132
4,5 0,109| o,100 | 0,101 | 0,100 | 0,100 | 0,100 | 0,103 | 0,105 | 0,106 | 0,108 | 0,109
4,7 0,115| o,108 | 0,109 | 0,110 | 0,112 | 0,111 | 0,113 | 0,115 | 0,116 | 0,115 | 0,116
4,9 0,051| 0,051 | 0,051 | 0,051 | 0,052 | 0,052 | 0,053 | 0,053 | 0,054 | 0,055 | 0,056
5,1 0,043| 0,042 | 0,043 | 0,043 | 0,043 | 0,043 | 0,043 | 0,044 | 0,045 | 0,045 | 0,046
5,3 0,034| 0,034 | 0,034 | 0,034 | 0,034 | 0,034 | 0,034 | 0,035 | 0,035 | 0,036 | 0,036
55 0,030| 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,031 0,031
57 0,029| 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029
5,9 0,024| 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,024 | 0,025 | 0,025
6,1 0,028 | 0,028 | 0,028 | 0,027 | 0,028 | 0,027 | 0,028 | 0,027 | 0,027 | 0,027 | 0,028
6,3 0,023| 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,021 | 0,021 | 0,021 0,021
6,5 0,020| 0,020 | 0,019 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020
6,7 0,020| 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019
6,9 0,018| 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018
7,1 0,027| 0,027 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026 | 0,026
7,3 0,017| 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017
7,5 0,017| 0,017 | 0,016 | 0,016 | 0,016 | 0,017 | 0,017 | 0,017 | 0,017 | 0,016 | 0,016
7,7 0,017| 0,016 | 0,016 | 0,015 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016
7,9 0,016| 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015
8,1 0,017| 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016
8,3 0,020| 0,020 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,018 | 0,018
8,5 0,020| 0,019 | 0,019 | 0,018 | 0,018 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,018
8,7 0,016| 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,015
8,9 0,019| 0,020 | 0,019 | 0,018 | 0,018 | 0,018 | 0,018 | 0,017 | 0,018 | 0,017 | 0,017

Note:

The normalization current is 8,696A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

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

Test result: ASW8K-LT-G2 Pro

Harmonics

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]
1 0,656 | 9,782 | 19,626 | 29,699 | 39,774 | 49,839 | 59,903 | 69,980 | 80,068 | 90,156 | 100,113
2 0,045| 0,058 | 0,054 | 0,071 | 0,065 | 0,066 | 0,120 | 0,113 | 0,107 | 0,113 | 0,100
3 0,026 | 0,021 | 0,055 | 0,043 | 0,045 | 0,044 | 0,042 | 0,036 | 0,033 | 0,033 | 0,038
4 0,029 | 0,024 | 0,043 | 0,017 | 0,023 | 0,185 | 0,026 | 0,027 | 0,029 | 0,029 | 0,030
5 0,265| 0,210 | 0,187 | 0,261 | 0,252 | 0,206 | 0,168 | 0,144 | 0,126 | 0,108 | 0,112
6 0,015| 0,008 | 0,010 | 0,007 | 0,008 | 0,119 | 0,012 | 0,012 | 0,013 | 0,011 0,011
7 0,165| 0,151 | 0,184 | 0,076 | 0,117 | 0,124 | 0,115 | 0,103 | 0,096 | 0,088 | 0,086
8 0,016| 0,014 | 0,016 | 0,019 | 0,011 | 0,013 | 0,018 | 0,020 | 0,019 | 0,018 | 0,017
9 0,006 | 0,008 | 0,024 | 0,016 | 0,011 | 0,014 | 0,015 | 0,012 | 0,010 | 0,011 0,012
10 0,013| 0,011 | 0,014 | 0,016 | 0,012 | 0,050 | 0,016 | 0,017 | 0,017 | 0,016 | 0,015
11 0,120| 0,106 | 0,016 | 0,122 | 0,073 | 0,049 | 0,079 | 0,091 | 0,098 | 0,097 | 0,092
12 0,005| 0,005 | 0,006 | 0,008 | 0,011 | 0,017 | 0,009 | 0,010 | 0,009 | 0,010 | 0,010
13 0,128 | 0,103 | 0,148 | 0,086 | 0,110 | 0,023 | 0,092 | 0,131 | 0,151 | 0,166 | 0,166
14 0,011| 0,009 | 0,017 | 0,008 | 0,017 | 0,009 | 0,012 | 0,015 | 0,014 | 0,014 | 0,014
15 0,007 | 0,008 | 0,020 | 0,011 | 0,013 | 0,010 | 0,010 | 0,011 | 0,010 | 0,010 | 0,010
16 0,013| 0,010 | 0,016 | 0,013 | 0,018 | 0,049 | 0,009 | 0,014 | 0,016 | 0,017 | 0,015
17 0,052 | 0,036 | 0,070 | 0,059 | 0,080 | 0,052 | 0,036 | 0,083 | 0,112 | 0,127 | 0,131
18 0,008 | 0,007 | 0,007 | 0,010 | 0,009 | 0,059 | 0,006 | 0,007 | 0,009 | 0,009 | 0,009
19 0,020| 0,015 | 0,030 | 0,071 | 0,041 | 0,061 | 0,021 | 0,060 | 0,089 | 0,109 | 0,112
20 0,016| 0,012 | 0,017 | 0,015 | 0,010 | 0,014 | 0,008 | 0,012 | 0,015 | 0,015 | 0,014
21 0,011| 0,012 | 0,012 | 0,012 | 0,010 | 0,016 | 0,007 | 0,009 | 0,008 | 0,010 | 0,009
22 0,015| 0,013 | 0,012 | 0,009 | 0,010 | 0,047 | 0,009 | 0,011 | 0,014 | 0,014 | 0,014
23 0,054 | 0,042 | 0,035 | 0,035 | 0,018 | 0,053 | 0,025 | 0,028 | 0,061 | 0,083 | 0,092
24 0,010| 0,007 | 0,011 | 0,006 | 0,007 | 0,038 | 0,006 | 0,006 | 0,009 | 0,008 | 0,008
25 0,075| 0,056 | 0,022 | 0,012 | 0,027 | 0,037 | 0,030 | 0,015 | 0,045 | 0,068 | 0,078
26 0,016| 0,014 | 0,018 | 0,016 | 0,017 | 0,016 | 0,013 | 0,010 | 0,013 | 0,014 | 0,014
27 0,009 | 0,009 | 0,006 | 0,010 | 0,009 | 0,014 | 0,008 | 0,007 | 0,009 | 0,010 | 0,008
28 0,015| 0,013 | 0,007 | 0,015 | 0,019 | 0,018 | 0,016 | 0,010 | 0,013 | 0,015 | 0,015
29 0,126 | 0,078 | 0,059 | 0,049 | 0,033 | 0,027 | 0,031 | 0,014 | 0,024 | 0,049 | 0,062
30 0,008 | 0,005 | 0,006 | 0,007 | 0,010 | 0,026 | 0,007 | 0,006 | 0,008 | 0,008 | 0,008
31 0,133| 0,088 | 0,016 | 0,053 | 0,038 | 0,023 | 0,028 | 0,019 | 0,013 | 0,037 | 0,049
32 0,015| 0,013 | 0,020 | 0,013 | 0,014 | 0,012 | 0,019 | 0,012 | 0,012 | 0,015 | 0,016
33 0,007 | 0,006 | 0,008 | 0,012 | 0,011 | 0,012 | 0,009 | 0,007 | 0,008 | 0,009 | 0,010
34 0,017| 0,015 | 0,011 | 0,016 | 0,014 | 0,030 | 0,020 | 0,013 | 0,013 | 0,014 | 0,015
35 0,165| 0,099 | 0,101 | 0,043 | 0,048 | 0,034 | 0,012 | 0,028 | 0,016 | 0,020 | 0,037
36 0,006 | 0,006 | 0,008 | 0,008 | 0,007 | 0,031 | 0,008 | 0,007 | 0,008 | 0,008 | 0,008
37 0,164 | 0,110 | 0,029 | 0,067 | 0,041 | 0,032 | 0,015 | 0,031 | 0,021 | 0,013 | 0,025
38 0,017| 0,012 | 0,021 | 0,016 | 0,019 | 0,018 | 0,021 | 0,016 | 0,014 | 0,014 | 0,016
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39 0,008 | 0,008 | 0,008 | 0,013 | 0,008 | 0,019 | 0,010 | 0,008 | 0,008 | 0,009 | 0,010
40 0,021 | 0,018 | 0,014 | 0,015 | 0,020 | 0,037 | 0,020 | 0,018 | 0,015 | 0,015 | 0,017
41 0,168 | 0,109 | 0,149 | 0,085 | 0,064 | 0,041 | 0,038 | 0,030 | 0,037 | 0,022 | 0,024
42 0,010| 0,009 | 0,009 | 0,007 | 0,011 | 0,049 | 0,009 | 0,007 | 0,008 | 0,008 | 0,008
43 0,154 | 0,125 | 0,069 | 0,086 | 0,084 | 0,055 | 0,050 | 0,032 | 0,041 | 0,029 | 0,027
44 0,021| 0,012 | 0,021 | 0,019 | 0,017 | 0,020 | 0,019 | 0,021 | 0,016 | 0,015 | 0,017
45 0,009| 0,012 | 0,014 | 0,008 | 0,013 | 0,016 | 0,010 | 0,008 | 0,009 | 0,009 | 0,010
46 0,021| 0,018 | 0,012 | 0,014 | 0,018 | 0,073 | 0,019 | 0,021 | 0,018 | 0,016 | 0,017
47 0,134| 0,112 | 0,165 | 0,114 | 0,098 | 0,081 | 0,068 | 0,041 | 0,049 | 0,044 | 0,041
48 0,011| 0,010 | 0,008 | 0,008 | 0,008 | 0,088 | 0,008 | 0,008 | 0,009 | 0,009 | 0,008
49 0,116| 0,128 | 0,093 | 0,098 | 0,092 | 0,091 | 0,074 | 0,049 | 0,051 | 0,051 0,051
50 0,019| 0,011 | 0,015 | 0,015 | 0,016 | 4,554 | 0,018 | 0,021 | 0,020 | 0,017 | 0,016
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,030| 0,028 | 0,030 | 0,042 | 0,051 | 0,050 | 0,072 | 0,085 | 0,099 | 0,109 | 0,119
125 0,040| 0,035 | 0,033 | 0,036 | 0,041 | 0,071 | 0,057 | 0,065 | 0,075 | 0,084 | 0,091
175 0,039 0,034 | 0,039 | 0,035 | 0,049 | 0,069 | 0,081 | 0,082 | 0,084 | 0,087 | 0,091
225 0,025| 0,027 | 0,036 | 0,033 | 0,049 | 0,048 | 0,075 | 0,076 | 0,075 | 0,073 | 0,075
275 0,023 | 0,022 | 0,025 | 0,029 | 0,031 | 0,048 | 0,057 | 0,059 | 0,059 | 0,061 0,064
325 0,040| 0,034 | 0,030 | 0,033 | 0,033 | 0,031 | 0,055 | 0,056 | 0,055 | 0,056 | 0,055
375 0,037| 0,031 | 0,027 | 0,029 | 0,030 | 0,028 | 0,031 | 0,033 | 0,037 | 0,039 | 0,041
425 0,034| 0,031 | 0,025 | 0,027 | 0,028 | 0,028 | 0,028 | 0,031 | 0,034 | 0,036 | 0,038
475 0,035| 0,030 | 0,026 | 0,032 | 0,028 | 0,035 | 0,039 | 0,044 | 0,046 | 0,047 | 0,048
525 0,023 | 0,023 | 0,027 | 0,037 | 0,035 | 0,036 | 0,052 | 0,057 | 0,058 | 0,056 | 0,056
575 0,025| 0,025 | 0,035 | 0,041 | 0,051 | 0,041 | 0,056 | 0,067 | 0,070 | 0,071 0,071
625 0,038 | 0,034 | 0,040 | 0,045 | 0,050 | 0,027 | 0,058 | 0,068 | 0,068 | 0,068 | 0,068
675 0,036 | 0,029 | 0,026 | 0,028 | 0,027 | 0,026 | 0,027 | 0,027 | 0,029 | 0,030 | 0,031
725 0,033 | 0,030 | 0,024 | 0,028 | 0,027 | 0,039 | 0,026 | 0,026 | 0,029 | 0,031 0,032
775 0,037| 0,034 | 0,035 | 0,042 | 0,045 | 0,041 | 0,039 | 0,053 | 0,057 | 0,059 | 0,061
825 0,023 | 0,024 | 0,033 | 0,041 | 0,045 | 0,043 | 0,041 | 0,054 | 0,059 | 0,059 | 0,061
875 0,023 | 0,025 | 0,027 | 0,041 | 0,036 | 0,044 | 0,034 | 0,046 | 0,054 | 0,057 | 0,059
925 0,035| 0,033 | 0,035 | 0,046 | 0,042 | 0,027 | 0,038 | 0,049 | 0,055 | 0,057 | 0,058
975 0,036 | 0,030 | 0,027 | 0,028 | 0,028 | 0,026 | 0,027 | 0,026 | 0,028 | 0,028 | 0,029
1025 |0,032| 0,030 | 0,024 | 0,027 | 0,027 | 0,045 | 0,026 | 0,025 | 0,027 | 0,028 | 0,029
1075 |0,039| 0,035 | 0,037 | 0,037 | 0,035 | 0,045 | 0,032 | 0,038 | 0,046 | 0,051 0,054
1125 |0,025| 0,026 | 0,037 | 0,038 | 0,039 | 0,042 | 0,037 | 0,040 | 0,048 | 0,052 | 0,056
1175 |0,024| 0,026 | 0,028 | 0,035 | 0,037 | 0,045 | 0,036 | 0,034 | 0,043 | 0,049 | 0,053
1225 |0,036| 0,035 | 0,036 | 0,043 | 0,043 | 0,029 | 0,040 | 0,039 | 0,047 | 0,051 0,055
1275 |0,041| 0,032 | 0,030 | 0,029 | 0,030 | 0,028 | 0,029 | 0,028 | 0,030 | 0,030 | 0,030
1325 |0,035| 0,033 | 0,024 | 0,027 | 0,028 | 0,038 | 0,027 | 0,026 | 0,028 | 0,030 | 0,030
1375 |0,044| 0,038 | 0,037 | 0,041 | 0,040 | 0,045 | 0,039 | 0,032 | 0,040 | 0,045 | 0,049
1425 |0,028| 0,028 | 0,040 | 0,043 | 0,043 | 0,035 | 0,044 | 0,037 | 0,041 | 0,046 | 0,050
1475 |0,028| 0,029 | 0,027 | 0,036 | 0,036 | 0,043 | 0,043 | 0,034 | 0,038 | 0,045 | 0,048
1525 |0,040| 0,038 | 0,037 | 0,044 | 0,044 | 0,030 | 0,045 | 0,039 | 0,042 | 0,048 | 0,051
1575 |0,046| 0,035 | 0,033 | 0,031 | 0,031 | 0,029 | 0,030 | 0,029 | 0,030 | 0,031 0,031
1625 |0,040| 0,037 | 0,026 | 0,030 | 0,029 | 0,034 | 0,029 | 0,028 | 0,030 | 0,031 0,031
1675 |0,049| 0,041 | 0,039 | 0,041 | 0,034 | 0,042 | 0,041 | 0,035 | 0,035 | 0,040 | 0,044
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1725 |0,031| 0,031 | 0,045 | 0,044 | 0,040 | 0,037 | 0,044 | 0,039 | 0,038 | 0,040 | 0,045
1775 |0,031| 0,031 | 0,028 | 0,040 | 0,036 | 0,042 | 0,042 | 0,037 | 0,035 | 0,041 0,045
1825 |0,043| 0,040 | 0,039 | 0,046 | 0,043 | 0,031 | 0,045 | 0,042 | 0,039 | 0,043 | 0,047
1875 |0,048| 0,037 | 0,038 | 0,032 | 0,031 | 0,032 | 0,031 | 0,030 | 0,032 | 0,032 | 0,032
1925 |0,041| 0,039 | 0,029 | 0,031 | 0,031 | 0,037 | 0,031 | 0,030 | 0,032 | 0,033 | 0,032
1975 |(0,050| 0,044 | 0,042 | 0,037 | 0,037 | 0,043 | 0,037 | 0,037 | 0,034 | 0,038 | 0,041

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,238| 0,176 | 0,181 | 0,142 | 0,133 | 0,113 | 0,105 | 0,093 | 0,093 | 0,088 | 0,094
2,3 0,155| 0,133 | 0,186 | 0,134 | 0,119 | 0,119 | 0,100 | 0,087 | 0,090 | 0,090 | 0,087
25 0,138| 0,149 | 0,115 | 0,124 | 0,119 | 0,149 | 0,109 | 0,096 | 0,097 | 0,097 | 0,103
2,7 0,152| 0,180 | 0,219 | 0,190 | 0,170 | 0,114 | 0,131 | 0,115 | 0,104 | 0,104 | 0,111
2,9 0,134| 0,152 | 0,181 | 0,123 | 0,120 | 0,114 | 0,107 | 0,093 | 0,084 | 0,083 | 0,088
3,1 0,145| 0,147 | 0,175 | 0,140 | 0,119 | 0,160 | 0,109 | 0,091 | 0,081 | 0,076 | 0,079
3,3 0,228 | 0,229 | 0,248 | 0,175 | 0,180 | 0,123 | 0,145 | 0,125 | 0,110 | 0,094 | 0,097
3,5 0,182| 0,179 | 0,170 | 0,151 | 0,130 | 0,129 | 0,112 | 0,101 | 0,095 | 0,081 0,079
3,7 0,182| 0,164 | 0,179 | 0,143 | 0,134 | 0,184 | 0,117 | 0,103 | 0,097 | 0,085 | 0,080
3,9 0,244 | 0,204 | 0,213 | 0,208 | 0,197 | 0,146 | 0,167 | 0,148 | 0,135 | 0,117 | 0,116
4,1 0,160| 0,131 | 0,134 | 0,138 | 0,146 | 0,137 | 0,136 | 0,124 | 0,118 | 0,109 | 0,108
4,3 0,140| 0,105 | 0,125 | 0,140 | 0,138 | 0,125 | 0,131 | 0,120 | 0,112 | 0,103 | 0,099
4,5 0,115| 0,092 | 0,103 | 0,122 | 0,128 | 0,092 | 0,121 | 0,114 | 0,109 | 0,102 | 0,101
4,7 0,091| 0,087 | 0,089 | 0,094 | 0,092 | 0,047 | 0,092 | 0,091 | 0,093 | 0,090 | 0,098
4,9 0,045| 0,044 | 0,045 | 0,046 | 0,046 | 0,037 | 0,047 | 0,047 | 0,047 | 0,047 | 0,048
5,1 0,040| 0,038 | 0,038 | 0,037 | 0,037 | 0,027 | 0,037 | 0,037 | 0,038 | 0,039 | 0,039
53 0,029 | 0,028 | 0,028 | 0,027 | 0,027 | 0,024 | 0,027 | 0,028 | 0,028 | 0,029 | 0,029
55 0,026 | 0,025 | 0,024 | 0,024 | 0,024 | 0,023 | 0,025 | 0,024 | 0,025 | 0,025 | 0,025
5,7 0,027 | 0,026 | 0,024 | 0,024 | 0,023 | 0,019 | 0,023 | 0,023 | 0,023 | 0,023 | 0,024
5,9 0,022| 0,021 | 0,020 | 0,020 | 0,019 | 0,021 | 0,020 | 0,019 | 0,020 | 0,020 | 0,020
6,1 0,023| 0,022 | 0,022 | 0,022 | 0,022 | 0,018 | 0,022 | 0,021 | 0,022 | 0,022 | 0,022
6,3 0,020| 0,019 | 0,020 | 0,019 | 0,019 | 0,016 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018
6,5 0,017| 0,016 | 0,017 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016
6,7 0,016| 0,016 | 0,017 | 0,016 | 0,016 | 0,018 | 0,016 | 0,016 | 0,018 | 0,018 | 0,016
6,9 0,016| 0,017 | 0,018 | 0,016 | 0,016 | 0,022 | 0,022 | 0,016 | 0,018 | 0,016 | 0,016
7,1 0,021| 0,021 | 0,021 | 0,021 | 0,022 | 0,014 | 0,022 | 0,020 | 0,020 | 0,020 | 0,021
7,3 0,015| 0,015 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014
7,5 0,014| 0,014 | 0,013 | 0,014 | 0,014 | 0,013 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014
7,7 0,013| 0,012 | 0,012 | 0,012 | 0,013 | 0,012 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013
7.9 0,013| 0,012 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,012 | 0,013 | 0,013 | 0,012
8,1 0,013| 0,013 | 0,013 | 0,013 | 0,013 | 0,015 | 0,013 | 0,013 | 0,013 | 0,014 | 0,013
8,3 0,016 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,014
8,5 0,016| 0,015 | 0,015 | 0,015 | 0,015 | 0,014 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015
8,7 0,014| 0,014 | 0,013 | 0,014 | 0,014 | 0,018 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013
8,9 0,018| 0,019 | 0,018 | 0,016 | 0,018 | 0,101 | 0,017 | 0,017 | 0,016 | 0,017 | 0,017

Note:

The normalization current is 11,594A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality P

Harmonic current emission (EN 61000-4-7)
The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7
(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9
kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.
Test result: ASW10K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]

0,523 | 9,788 | 19,729 | 29,792 | 39,859 | 49,946 | 59,908 | 69,936 | 80,022 | 90,109 | 100,193
0,035| 0,025 | 0,060 | 0,061 | 0,063 | 0,063 | 0,070 | 0,078 | 0,080 | 0,088 | 0,105
0,021| 0,025 | 0,049 | 0,035 | 0,038 | 0,033 | 0,031 | 0,033 | 0,037 | 0,034 | 0,031
0,023| 0,040 | 0,029 | 0,018 | 0,021 | 0,022 | 0,027 | 0,029 | 0,027 | 0,026 | 0,028
0,212| 0,180 | 0,190 | 0,209 | 0,162 | 0,124 | 0,114 | 0,107 | 0,110 | 0,145 | 0,228
0,012| 0,018 | 0,014 | 0,005 | 0,009 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011
0,133| 0,150 | 0,089 | 0,087 | 0,099 | 0,089 | 0,076 | 0,069 | 0,063 | 0,056 | 0,063
0,012| 0,017 | 0,012 | 0,010 | 0,011 | 0,014 | 0,014 | 0,014 | 0,012 | 0,013 | 0,013
0,005| 0,007 | 0,014 | 0,009 | 0,011 | 0,011 | 0,008 | 0,009 | 0,010 | 0,011 0,011
0,010| 0,011 | 0,017 | 0,012 | 0,008 | 0,014 | 0,012 | 0,013 | 0,012 | 0,012 | 0,013
0,096| 0,073 | 0,069 | 0,070 | 0,040 | 0,067 | 0,076 | 0,074 | 0,069 | 0,059 | 0,051
0,004| 0,007 | 0,008 | 0,008 | 0,004 | 0,006 | 0,007 | 0,007 | 0,006 | 0,007 | 0,008
0,102| 0,095 | 0,059 | 0,099 | 0,019 | 0,087 | 0,114 | 0,128 | 0,131 | 0,129 | 0,125
0,009| 0,013 | 0,019 | 0,013 | 0,007 | 0,010 | 0,011 | 0,012 | 0,010 | 0,009 | 0,010
0,005| 0,006 | 0,011 | 0,011 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008
0,010| 0,010 | 0,015 | 0,012 | 0,008 | 0,008 | 0,010 | 0,011 | 0,011 | 0,010 | 0,010
0,041| 0,023 | 0,071 | 0,049 | 0,041 | 0,043 | 0,083 | 0,099 | 0,105 | 0,108 | 0,111
0,006| 0,017 | 0,007 | 0,004 | 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,007
0,016| 0,016 | 0,040 | 0,015 | 0,048 | 0,026 | 0,065 | 0,086 | 0,092 | 0,096 | 0,094

3|3 3| 3| 3|2 3| R| 2| 3|0 o] ~| | of & e o]

20 0,013| 0,009 | 0,009 | 0,008 | 0,012 | 0,007 | 0,009 | 0,011 | 0,010 | 0,010 0,010
21 0,009| 0,010 | 0,009 | 0,008 | 0,008 | 0,006 | 0,007 | 0,008 | 0,007 | 0,007 0,008
22 0,011| 0,014 | 0,015 | 0,009 | 0,014 | 0,007 | 0,009 | 0,010 | 0,010 | 0,011 0,011
23 0,043 | 0,036 | 0,042 | 0,029 | 0,042 | 0,013 | 0,043 | 0,066 | 0,078 | 0,085 0,083
24 0,008 | 0,005 | 0,008 | 0,006 | 0,007 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 0,007
25 0,061 | 0,045 | 0,046 | 0,031 | 0,031 | 0,017 | 0,030 | 0,055 | 0,068 | 0,077 0,082
26 0,013| 0,011 | 0,009 | 0,014 | 0,013 | 0,008 | 0,009 | 0,011 | 0,010 | 0,011 0,012
27 0,007 | 0,008 | 0,006 | 0,008 | 0,008 | 0,005 | 0,007 | 0,008 | 0,007 | 0,008 0,009
28 0,012| 0,013 | 0,011 | 0,012 | 0,012 | 0,010 | 0,009 | 0,011 | 0,012 | 0,012 0,013
29 0,101 | 0,051 | 0,022 | 0,036 | 0,019 | 0,023 | 0,014 | 0,041 | 0,057 | 0,068 0,072
30 0,006 | 0,005 | 0,008 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,005 | 0,005 0,007
31 0,107 | 0,066 | 0,043 | 0,034 | 0,018 | 0,024 | 0,008 | 0,031 | 0,049 | 0,061 0,064
32 0,012| 0,008 | 0,015 | 0,010 | 0,010 | 0,013 | 0,009 | 0,011 | 0,011 | 0,012 0,013
33 0,006 | 0,008 | 0,009 | 0,008 | 0,007 | 0,006 | 0,006 | 0,008 | 0,008 | 0,010 0,010
34 0,014| 0,015 | 0,011 | 0,012 | 0,010 | 0,014 | 0,009 | 0,011 | 0,012 | 0,013 0,014
35 0,132| 0,064 | 0,040 | 0,018 | 0,027 | 0,018 | 0,014 | 0,018 | 0,039 | 0,052 0,060
36 0,005| 0,007 | 0,006 | 0,006 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 0,008
37 0,131| 0,082 | 0,052 | 0,029 | 0,026 | 0,014 | 0,017 | 0,010 | 0,031 | 0,046 0,054
38 0,014| 0,008 | 0,016 | 0,016 | 0,014 | 0,016 | 0,010 | 0,012 | 0,012 | 0,013 0,015
oovn v S Lg | Y0 St tom Sy tove | 1o gt
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39 0,007 | 0,006 | 0,005 | 0,008 | 0,006 | 0,007 | 0,006 | 0,008 | 0,009 | 0,010 | 0,011
40 0,017| 0,016 | 0,011 | 0,014 | 0,015 | 0,017 | 0,012 | 0,012 | 0,013 | 0,015 | 0,017
41 0,135| 0,069 | 0,082 | 0,068 | 0,031 | 0,018 | 0,027 | 0,013 | 0,019 | 0,036 | 0,046
42 0,008 | 0,009 | 0,006 | 0,006 | 0,006 | 0,006 | 0,005 | 0,006 | 0,006 | 0,006 | 0,009
43 0,123| 0,105 | 0,059 | 0,070 | 0,041 | 0,027 | 0,029 | 0,018 | 0,011 | 0,028 | 0,040
44 0,016 0,011 | 0,017 | 0,012 | 0,017 | 0,017 | 0,013 | 0,013 | 0,013 | 0,014 | 0,017
45 0,007 | 0,009 | 0,008 | 0,010 | 0,006 | 0,007 | 0,006 | 0,007 | 0,009 | 0,010 | 0,012
46 0,017| 0,017 | 0,011 | 0,014 | 0,016 | 0,016 | 0,014 | 0,013 | 0,013 | 0,015 | 0,018
47 0,107| 0,084 | 0,113 | 0,063 | 0,062 | 0,044 | 0,034 | 0,030 | 0,014 | 0,018 | 0,031
48 0,009| 0,010 | 0,009 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,010
49 0,092| 0,120 | 0,072 | 0,072 | 0,070 | 0,053 | 0,036 | 0,035 | 0,022 | 0,012 | 0,022
50 0,015| 0,012 | 0,012 | 0,014 | 0,014 | 0,015 | 0,016 | 0,014 | 0,016 | 0,017 | 0,019
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,024 | 0,024 | 0,028 | 0,037 | 0,049 | 0,060 | 0,073 | 0,086 | 0,097 | 0,107 | 0,127
125 0,032| 0,026 | 0,028 | 0,031 | 0,039 | 0,048 | 0,056 | 0,067 | 0,073 | 0,081 0,095
175 0,031 | 0,026 | 0,041 | 0,034 | 0,058 | 0,065 | 0,066 | 0,069 | 0,072 | 0,077 | 0,086
225 0,020 | 0,023 | 0,042 | 0,035 | 0,058 | 0,062 | 0,058 | 0,058 | 0,059 | 0,063 | 0,067
275 0,018| 0,018 | 0,020 | 0,022 | 0,039 | 0,047 | 0,047 | 0,048 | 0,050 | 0,053 | 0,058
325 0,032| 0,025 | 0,025 | 0,024 | 0,040 | 0,045 | 0,042 | 0,043 | 0,043 | 0,045 | 0,050
375 0,030| 0,022 | 0,023 | 0,023 | 0,023 | 0,025 | 0,026 | 0,030 | 0,032 | 0,034 | 0,041
425 0,028 | 0,024 | 0,021 | 0,022 | 0,021 | 0,023 | 0,025 | 0,028 | 0,030 | 0,032 | 0,038
475 0,028 | 0,022 | 0,027 | 0,024 | 0,023 | 0,034 | 0,035 | 0,037 | 0,037 | 0,038 | 0,042
525 0,019| 0,017 | 0,033 | 0,030 | 0,029 | 0,044 | 0,045 | 0,044 | 0,043 | 0,043 | 0,046
575 0,020| 0,017 | 0,034 | 0,042 | 0,029 | 0,049 | 0,055 | 0,056 | 0,056 | 0,057 | 0,060
625 0,030| 0,023 | 0,038 | 0,041 | 0,033 | 0,050 | 0,054 | 0,053 | 0,054 | 0,053 | 0,054
675 0,029 | 0,021 | 0,024 | 0,021 | 0,020 | 0,021 | 0,021 | 0,022 | 0,024 | 0,024 | 0,030
725 0,026 | 0,023 | 0,023 | 0,020 | 0,020 | 0,021 | 0,021 | 0,023 | 0,024 | 0,025 | 0,031
775 0,029 0,025 | 0,033 | 0,032 | 0,031 | 0,036 | 0,046 | 0,047 | 0,048 | 0,049 | 0,054
825 0,019| 0,018 | 0,031 | 0,032 | 0,032 | 0,036 | 0,046 | 0,046 | 0,047 | 0,048 | 0,051
875 0,019| 0,019 | 0,027 | 0,026 | 0,034 | 0,029 | 0,041 | 0,045 | 0,046 | 0,048 | 0,053
925 0,027 | 0,024 | 0,034 | 0,032 | 0,035 | 0,033 | 0,042 | 0,045 | 0,046 | 0,048 | 0,052
975 0,029 | 0,021 | 0,025 | 0,021 | 0,021 | 0,021 | 0,020 | 0,021 | 0,022 | 0,022 | 0,028
1025 |0,026| 0,023 | 0,024 | 0,020 | 0,020 | 0,020 | 0,020 | 0,021 | 0,023 | 0,022 | 0,029
1075 |0,030| 0,026 | 0,033 | 0,031 | 0,036 | 0,025 | 0,035 | 0,040 | 0,043 | 0,044 | 0,050
1125 |0,020| 0,019 | 0,033 | 0,033 | 0,036 | 0,029 | 0,036 | 0,040 | 0,043 | 0,045 | 0,049
1175 |0,019| 0,019 | 0,029 | 0,031 | 0,033 | 0,025 | 0,032 | 0,038 | 0,042 | 0,044 | 0,050
1225 |0,028| 0,026 | 0,035 | 0,035 | 0,036 | 0,031 | 0,035 | 0,040 | 0,043 | 0,046 | 0,052
1275 |0,032| 0,024 | 0,026 | 0,022 | 0,022 | 0,021 | 0,021 | 0,022 | 0,023 | 0,022 | 0,031
1325 0,028 | 0,026 | 0,024 | 0,021 | 0,020 | 0,021 | 0,020 | 0,022 | 0,023 | 0,023 | 0,032
1375 |0,034| 0,029 | 0,031 | 0,030 | 0,030 | 0,028 | 0,029 | 0,036 | 0,038 | 0,041 0,049
1425 |0,023| 0,021 | 0,031 | 0,033 | 0,033 | 0,032 | 0,030 | 0,035 | 0,039 | 0,042 | 0,049
1475 |0,022| 0,021 | 0,031 | 0,027 | 0,026 | 0,030 | 0,027 | 0,034 | 0,038 | 0,041 0,050
1525 |0,032| 0,028 | 0,036 | 0,035 | 0,034 | 0,034 | 0,031 | 0,036 | 0,040 | 0,043 | 0,052
1575 0,037 | 0,026 | 0,026 | 0,023 | 0,022 | 0,023 | 0,022 | 0,023 | 0,024 | 0,023 | 0,033
1625 |[0,032| 0,029 | 0,024 | 0,022 | 0,021 | 0,022 | 0,022 | 0,023 | 0,024 | 0,024 | 0,034
1675 |0,039| 0,032 | 0,029 | 0,029 | 0,026 | 0,031 | 0,026 | 0,032 | 0,035 | 0,037 | 0,047
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1725 (0,026 | 0,022 | 0,029 | 0,033 | 0,033 | 0,034 | 0,029 | 0,032 | 0,035 | 0,038 | 0,047
1775 (0,025| 0,023 | 0,029 | 0,029 | 0,028 | 0,032 | 0,027 | 0,031 | 0,035 | 0,037 | 0,049
1825 |0,034| 0,029 | 0,033 | 0,035 | 0,034 | 0,036 | 0,030 | 0,033 | 0,036 | 0,040 | 0,052
1875 |0,039| 0,026 | 0,026 | 0,024 | 0,023 | 0,024 | 0,023 | 0,024 | 0,025 | 0,024 | 0,035
1925 |0,033| 0,031 | 0,024 | 0,023 | 0,023 | 0,024 | 0,024 | 0,025 | 0,026 | 0,026 | 0,036
1975 |0,039| 0,035 | 0,030 | 0,029 | 0,028 | 0,030 | 0,027 | 0,029 | 0,032 | 0,034 | 0,046

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,190| 0,136 | 0,116 | 0,113 | 0,084 | 0,075 | 0,071 | 0,066 | 0,070 | 0,082 | 0,114
2,3 0,124| 0,102 | 0,130 | 0,089 | 0,085 | 0,077 | 0,070 | 0,068 | 0,064 | 0,067 | 0,094
25 0,110| 0,136 | 0,092 | 0,095 | 0,092 | 0,081 | 0,071 | 0,072 | 0,072 | 0,072 | 0,098
2,7 0,122| 0,168 | 0,161 | 0,135 | 0,117 | 0,099 | 0,079 | 0,077 | 0,074 | 0,068 | 0,094
2,9 0,106 | 0,138 | 0,115 | 0,093 | 0,088 | 0,077 | 0,065 | 0,062 | 0,062 | 0,058 | 0,087
3,1 0,116| 0,133 | 0,136 | 0,096 | 0,088 | 0,075 | 0,063 | 0,057 | 0,057 | 0,054 | 0,083
3,3 0,182| 0,197 | 0,157 | 0,140 | 0,125 | 0,106 | 0,087 | 0,072 | 0,069 | 0,063 | 0,082
3,5 0,145| 0,150 | 0,099 | 0,103 | 0,097 | 0,085 | 0,072 | 0,061 | 0,058 | 0,055 | 0,079
3,7 0,144 0,128 | 0,118 | 0,109 | 0,102 | 0,089 | 0,075 | 0,063 | 0,059 | 0,055 | 0,092
3,9 0,195| 0,159 | 0,157 | 0,154 | 0,145 | 0,128 | 0,107 | 0,091 | 0,083 | 0,078 | 0,102
4,1 0,128 | 0,107 | 0,120 | 0,118 | 0,115 | 0,106 | 0,092 | 0,085 | 0,079 | 0,075 | 0,084
4,3 0,113| 0,077 | 0,102 | 0,110 | 0,107 | 0,099 | 0,087 | 0,079 | 0,072 | 0,068 | 0,081
4,5 0,092| 0,072 | 0,092 | 0,098 | 0,098 | 0,093 | 0,084 | 0,078 | 0,072 | 0,069 | 0,081
4,7 0,073| 0,068 | 0,075 | 0,072 | 0,072 | 0,075 | 0,075 | 0,072 | 0,073 | 0,072 | 0,076
4,9 0,036 | 0,036 | 0,036 | 0,037 | 0,037 | 0,037 | 0,037 | 0,036 | 0,037 | 0,036 | 0,039
5,1 0,032| 0,030 | 0,030 | 0,028 | 0,030 | 0,030 | 0,030 | 0,030 | 0,030 | 0,029 | 0,029
53 0,023| 0,022 | 0,021 | 0,022 | 0,021 | 0,022 | 0,022 | 0,023 | 0,023 | 0,023 | 0,024
55 0,021| 0,020 | 0,019 | 0,019 | 0,019 | 0,019 | 0,019 | 0,020 | 0,019 | 0,019 | 0,020
5,7 0,022| 0,020 | 0,019 | 0,019 | 0,018 | 0,018 | 0,018 | 0,019 | 0,019 | 0,018 | 0,019
5,9 0,017| 0,016 | 0,016 | 0,016 | 0,015 | 0,015 | 0,016 | 0,016 | 0,016 | 0,016 | 0,017
6,1 0,019| 0,017 | 0,018 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,017 | 0,018
6,3 0,016 | 0,015 | 0,015 | 0,015 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,016
6,5 0,014| 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,019
6,7 0,013| 0,013 | 0,013 | 0,013 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,012 | 0,031
6,9 0,013| 0,013 | 0,013 | 0,013 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,023
7,1 0,017| 0,016 | 0,017 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,018
7,3 0,012| 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,011 0,013
7,5 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 0,012
7,7 0,010| 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,012
7,9 0,010| 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011
8,1 0,011| 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 0,012
8,3 0,012| 0,013 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013
8,5 0,013| 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013
8,7 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011
8,9 0,014| 0,014 | 0,014 | 0,014 | 0,015 | 0,014 | 0,013 | 0,013 | 0,013 | 0,013 | 0,014

Note:

The normalization current is 14,493A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

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

Test result: ASW12K-LT-G2 Pro

Harmonics

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]
1 1,759 | 10,090 | 20,005 | 30,001 | 40,040 | 50,049 | 60,076 | 69,915 | 80,011 | 90,003 | 100,007
2 0,021 | 0,032 | 0,041 | 0,046 | 0,053 | 0,059 | 0,068 | 0,080 | 0,087 | 0,097 | 0,098
3 0,020 | 0,037 | 0,051 | 0,047 | 0,040 | 0,038 | 0,045 | 0,047 | 0,050 | 0,054 | 0,061
4 0,022| 0,016 | 0,014 | 0,019 | 0,020 | 0,020 | 0,019 | 0,020 | 0,021 | 0,023 | 0,024
5 o,151| 0,078 | 0,176 | 0,161 | 0,138 | 0,120 | 0,103 | 0,114 | 0,113 | 0,116 | 0,098
6 0,015| 0,028 | 0,006 | 0,008 | 0,008 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011
7 0,092 | 0,091 | 0,043 | 0,078 | 0,074 | 0,069 | 0,066 | 0,062 | 0,057 | 0,052 | 0,047
8 0,014| 0,016 | 0,016 | 0,012 | 0,014 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,014
9 0,004 | 0,006 | 0,014 | 0,012 | 0,012 | 0,011 | 0,009 | 0,010 | 0,009 | 0,010 | 0,010
10 0,012| 0,005 | 0,015 | 0,008 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,011
11 0,064 | 0,102 | 0,083 | 0,030 | 0,052 | 0,066 | 0,069 | 0,062 | 0,060 | 0,063 | 0,067
12 0,008 | 0,012 | 0,011 | 0,005 | 0,007 | 0,007 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007
13 0,077| 0,082 | 0,061 | 0,043 | 0,057 | 0,091 | 0,113 | 0,114 | 0,111 | 0,110 | 0,116
14 0,010| 0,012 | 0,009 | 0,011 | 0,010 | 0,011 | 0,011 | 0,009 | 0,009 | 0,010 | 0,010
15 0,003| 0,015 | 0,015 | 0,009 | 0,008 | 0,006 | 0,006 | 0,007 | 0,006 | 0,006 | 0,008
16 0,008 | 0,010 | 0,010 | 0,010 | 0,008 | 0,010 | 0,010 | 0,010 | 0,010 | 0,009 | 0,010
17 0,051 | 0,097 | 0,042 | 0,058 | 0,018 | 0,059 | 0,078 | 0,084 | 0,093 | 0,098 | 0,100
18 0,003 | 0,009 | 0,011 | 0,009 | 0,004 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,005
19 0,038 | 0,024 | 0,050 | 0,049 | 0,013 | 0,042 | 0,064 | 0,070 | 0,078 | 0,085 | 0,092
20 0,008 | 0,011 | 0,013 | 0,012 | 0,007 | 0,009 | 0,010 | 0,009 | 0,010 | 0,009 | 0,009
21 0,004 | 0,018 | 0,011 | 0,008 | 0,009 | 0,006 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007
22 0,009| 0,015 | 0,010 | 0,011 | 0,008 | 0,009 | 0,009 | 0,011 | 0,010 | 0,010 | 0,010
23 0,016 0,033 | 0,024 | 0,022 | 0,020 | 0,021 | 0,045 | 0,055 | 0,062 | 0,067 | 0,071
24 0,006 | 0,009 | 0,004 | 0,005 | 0,005 | 0,004 | 0,004 | 0,005 | 0,006 | 0,006 | 0,006
25 0,007 | 0,040 | 0,020 | 0,013 | 0,024 | 0,012 | 0,032 | 0,046 | 0,054 | 0,057 | 0,064
26 0,012| 0,009 | 0,013 | 0,009 | 0,011 | 0,009 | 0,010 | 0,009 | 0,010 | 0,010 | 0,010
27 0,004 | 0,016 | 0,011 | 0,011 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008
28 0,013| 0,018 | 0,014 | 0,009 | 0,011 | 0,009 | 0,010 | 0,011 | 0,011 | 0,011 0,012
29 0,022| 0,022 | 0,017 | 0,017 | 0,019 | 0,016 | 0,022 | 0,036 | 0,045 | 0,049 | 0,056
30 0,011| 0,007 | 0,010 | 0,006 | 0,006 | 0,004 | 0,004 | 0,005 | 0,006 | 0,006 | 0,006
31 0,032| 0,049 | 0,030 | 0,012 | 0,016 | 0,018 | 0,018 | 0,029 | 0,039 | 0,044 | 0,051
32 0,014| 0,013 | 0,011 | 0,013 | 0,014 | 0,009 | 0,011 | 0,011 | 0,011 | 0,011 0,012
33 0,006 | 0,012 | 0,011 | 0,007 | 0,006 | 0,008 | 0,007 | 0,009 | 0,008 | 0,010 | 0,010
34 0,016| 0,018 | 0,011 | 0,015 | 0,015 | 0,010 | 0,011 | 0,011 | 0,013 | 0,012 | 0,013
35 0,053 | 0,047 | 0,030 | 0,016 | 0,010 | 0,026 | 0,027 | 0,029 | 0,037 | 0,041 0,045
36 0,013| 0,005 | 0,009 | 0,009 | 0,007 | 0,004 | 0,005 | 0,005 | 0,007 | 0,006 | 0,006
37 0,059| 0,050 | 0,027 | 0,030 | 0,020 | 0,025 | 0,029 | 0,031 | 0,037 | 0,038 | 0,041
38 0,016 0,013 | 0,018 | 0,015 | 0,015 | 0,012 | 0,011 | 0,011 | 0,013 | 0,012 | 0,014
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39 0,007 | 0,009 | 0,007 | 0,007 | 0,006 | 0,008 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010
40 0,016| 0,014 | 0,015 | 0,013 | 0,014 | 0,013 | 0,012 | 0,011 | 0,013 | 0,014 | 0,015
41 0,073 | 0,054 | 0,057 | 0,050 | 0,037 | 0,027 | 0,041 | 0,042 | 0,043 | 0,046 | 0,039
42 0,012| 0,005 | 0,004 | 0,004 | 0,006 | 0,004 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006
43 0,075| 0,057 | 0,054 | 0,049 | 0,042 | 0,029 | 0,041 | 0,046 | 0,048 | 0,050 | 0,041
44 0,015| 0,012 | 0,015 | 0,013 | 0,013 | 0,014 | 0,012 | 0,011 | 0,013 | 0,013 | 0,015
45 0,007 | 0,008 | 0,011 | 0,010 | 0,008 | 0,006 | 0,010 | 0,010 | 0,010 | 0,010 | 0,014
46 0,014| 0,013 | 0,016 | 0,014 | 0,013 | 0,014 | 0,013 | 0,011 | 0,012 | 0,013 | 0,015
47 0,084 | 0,064 | 0,063 | 0,055 | 0,053 | 0,035 | 0,048 | 0,056 | 0,058 | 0,061 0,047
48 0,009| 0,005 | 0,010 | 0,007 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006
49 0,084 | 0,074 | 0,069 | 0,060 | 0,052 | 0,042 | 0,047 | 0,055 | 0,060 | 0,063 | 0,051
50 0,013| 0,013 | 0,015 | 0,016 | 0,013 | 0,015 | 0,014 | 0,011 | 0,012 | 0,013 | 0,015
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,018| 0,029 | 0,031 | 0,043 | 0,058 | 0,070 | 0,088 | 0,100 | 0,112 | 0,131 0,145
125 0,019| 0,020 | 0,024 | 0,031 | 0,041 | 0,048 | 0,061 | 0,067 | 0,076 | 0,089 | 0,098
175 0,018 0,029 | 0,021 | 0,039 | 0,053 | 0,053 | 0,059 | 0,060 | 0,065 | 0,073 | 0,079
225 0,017| 0,022 | 0,020 | 0,042 | 0,051 | 0,051 | 0,050 | 0,051 | 0,054 | 0,058 | 0,063
275 0,015| 0,019 | 0,019 | 0,029 | 0,040 | 0,041 | 0,043 | 0,045 | 0,048 | 0,052 | 0,056
325 0,018| 0,020 | 0,021 | 0,031 | 0,041 | 0,042 | 0,042 | 0,042 | 0,044 | 0,047 | 0,050
375 0,019| 0,020 | 0,019 | 0,022 | 0,023 | 0,025 | 0,029 | 0,030 | 0,033 | 0,037 | 0,040
425 0,017| 0,016 | 0,018 | 0,019 | 0,020 | 0,023 | 0,026 | 0,028 | 0,031 | 0,035 | 0,037
475 0,016 0,014 | 0,021 | 0,017 | 0,028 | 0,033 | 0,035 | 0,035 | 0,037 | 0,039 | 0,042
525 0,017| 0,018 | 0,028 | 0,022 | 0,038 | 0,043 | 0,042 | 0,041 | 0,042 | 0,044 | 0,046
575 0,021| 0,020 | 0,030 | 0,028 | 0,041 | 0,052 | 0,054 | 0,055 | 0,056 | 0,057 | 0,061
625 0,022 | 0,019 | 0,082 | 0,030 | 0,043 | 0,055 | 0,054 | 0,055 | 0,055 | 0,056 | 0,058
675 0,018| 0,016 | 0,019 | 0,019 | 0,020 | 0,022 | 0,024 | 0,024 | 0,026 | 0,027 | 0,028
725 0,017| 0,015 | 0,018 | 0,018 | 0,019 | 0,020 | 0,022 | 0,023 | 0,025 | 0,027 | 0,028
775 0,020| 0,017 | 0,026 | 0,035 | 0,027 | 0,041 | 0,047 | 0,048 | 0,050 | 0,053 | 0,055
825 0,020 | 0,023 | 0,028 | 0,036 | 0,029 | 0,041 | 0,044 | 0,046 | 0,048 | 0,050 | 0,052
875 0,018| 0,018 | 0,026 | 0,032 | 0,023 | 0,035 | 0,042 | 0,045 | 0,047 | 0,048 | 0,053
925 0,020| 0,019 | 0,030 | 0,036 | 0,027 | 0,039 | 0,043 | 0,046 | 0,049 | 0,050 | 0,053
975 0,018| 0,017 | 0,019 | 0,020 | 0,019 | 0,020 | 0,022 | 0,022 | 0,024 | 0,024 | 0,025
1025 |0,017| 0,015 | 0,017 | 0,017 | 0,018 | 0,018 | 0,021 | 0,022 | 0,023 | 0,024 | 0,025
1075 |0,019| 0,017 | 0,023 | 0,027 | 0,026 | 0,030 | 0,038 | 0,042 | 0,044 | 0,047 | 0,049
1125 |0,019| 0,024 | 0,026 | 0,029 | 0,028 | 0,031 | 0,037 | 0,041 | 0,043 | 0,045 | 0,048
1175 |0,017| 0,019 | 0,021 | 0,022 | 0,026 | 0,025 | 0,034 | 0,040 | 0,041 | 0,044 | 0,048
1225 |0,021| 0,021 | 0,027 | 0,028 | 0,030 | 0,029 | 0,037 | 0,042 | 0,044 | 0,047 | 0,050
1275 |0,019| 0,018 | 0,020 | 0,019 | 0,020 | 0,020 | 0,022 | 0,022 | 0,023 | 0,024 | 0,024
1325 |0,017| 0,016 | 0,017 | 0,017 | 0,018 | 0,018 | 0,020 | 0,022 | 0,023 | 0,024 | 0,024
1375 |0,020| 0,018 | 0,025 | 0,024 | 0,031 | 0,025 | 0,033 | 0,038 | 0,040 | 0,042 | 0,045
1425 |0,020| 0,024 | 0,028 | 0,028 | 0,032 | 0,027 | 0,032 | 0,037 | 0,040 | 0,041 0,044
1475 |0,017| 0,019 | 0,021 | 0,023 | 0,030 | 0,022 | 0,029 | 0,036 | 0,038 | 0,041 0,044
1525 |0,022| 0,023 | 0,027 | 0,029 | 0,033 | 0,027 | 0,032 | 0,038 | 0,041 | 0,044 | 0,047
1575 |0,020| 0,018 | 0,020 | 0,020 | 0,020 | 0,020 | 0,022 | 0,022 | 0,023 | 0,024 | 0,024
1625 |0,018| 0,017 | 0,017 | 0,017 | 0,018 | 0,019 | 0,021 | 0,022 | 0,023 | 0,024 | 0,024
1675 |0,021| 0,018 | 0,023 | 0,026 | 0,030 | 0,025 | 0,029 | 0,034 | 0,038 | 0,040 | 0,042
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1725 |0,021| 0,023 | 0,026 | 0,028 | 0,031 | 0,026 | 0,028 | 0,033 | 0,036 | 0,038 | 0,040
1775 |(0,017| 0,018 | 0,021 | 0,022 | 0,027 | 0,023 | 0,024 | 0,032 | 0,035 | 0,038 | 0,041
1825 |(0,023| 0,023 | 0,027 | 0,027 | 0,029 | 0,027 | 0,028 | 0,034 | 0,038 | 0,040 | 0,043
1875 |(0,021| 0,017 | 0,020 | 0,020 | 0,020 | 0,020 | 0,022 | 0,022 | 0,023 | 0,024 | 0,024
1925 |0,018| 0,016 | 0,018 | 0,018 | 0,018 | 0,019 | 0,021 | 0,022 | 0,023 | 0,024 | 0,024
1975 |(0,021| 0,018 | 0,022 | 0,022 | 0,025 | 0,026 | 0,026 | 0,031 | 0,035 | 0,038 | 0,039

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,113| 0,088 | 0,089 | 0,083 | 0,076 | 0,067 | 0,077 | 0,087 | 0,094 | 0,099 | 0,094
2,3 0,096 | 0,079 | 0,079 | 0,072 | 0,073 | 0,065 | 0,072 | 0,080 | 0,085 | 0,090 | 0,083
25 0,097| 0,092 | 0,084 | 0,080 | 0,073 | 0,072 | 0,071 | 0,079 | 0,087 | 0,093 | 0,086
2,7 0,134| 0,136 | 0,112 | 0,114 | 0,099 | 0,095 | 0,086 | 0,100 | 0,112 | 0,121 0,114
2,9 0,103| 0,111 | 0,097 | 0,091 | 0,084 | 0,083 | 0,071 | 0,078 | 0,087 | 0,094 | 0,092
3,1 0,104 | 0,126 | 0,094 | 0,094 | 0,088 | 0,084 | 0,073 | 0,076 | 0,084 | 0,091 0,091
3,3 0,140| 0,168 | 0,143 | 0,140 | 0,130 | 0,124 | 0,108 | 0,107 | 0,117 | 0,126 | 0,128
3,5 0,102| 0,112 | 0,111 | 0,110 | 0,104 | 0,102 | 0,095 | 0,090 | 0,094 | 0,101 0,105
3,7 0,108| 0,123 | 0,122 | 0,118 | 0,112 | 0,108 | 0,103 | 0,099 | 0,100 | 0,104 | 0,108
3,9 0,143| 0,130 | 0,162 | 0,169 | 0,168 | 0,167 | 0,168 | 0,171 | 0,177 | 0,184 | 0,186
4,1 0,100| o,101 | 0,123 | 0,132 | 0,137 | 0,140 | 0,156 | 0,166 | 0,174 | 0,178 | 0,177
4,3 0,059| 0,066 | 0,073 | 0,078 | 0,081 | 0,083 | 0,084 | 0,084 | 0,086 | 0,089 | 0,093
4,5 0,042| 0,047 | 0,047 | 0,050 | 0,054 | 0,056 | 0,058 | 0,059 | 0,060 | 0,061 0,062
4,7 0,047 | 0,050 | 0,051 | 0,052 | 0,053 | 0,054 | 0,055 | 0,055 | 0,055 | 0,056 | 0,056
4,9 0,023 | 0,025 | 0,025 | 0,025 | 0,026 | 0,027 | 0,028 | 0,028 | 0,029 | 0,029 | 0,029
5,1 0,021| 0,022 | 0,022 | 0,022 | 0,022 | 0,023 | 0,024 | 0,024 | 0,025 | 0,025 | 0,025
5,3 0,017| 0,018 | 0,018 | 0,019 | 0,019 | 0,019 | 0,020 | 0,020 | 0,020 | 0,021 0,021
55 0,016| 0,016 | 0,016 | 0,017 | 0,017 | 0,017 | 0,018 | 0,018 | 0,018 | 0,018 | 0,019
57 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,017 | 0,017 | 0,017 | 0,017
5,9 0,013| 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,014 | 0,015 | 0,015 | 0,015
6,1 0,016| 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016
6,3 0,013| 0,012 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013
6,5 0,012| 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012
6,7 0,012| 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012
6,9 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 0,011
7,1 0,016| 0,016 | 0,015 | 0,015 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016 | 0,016
7,3 0,011| 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 | 0,011 0,011
7,5 0,010| 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010
7,7 0,009| 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010
7,9 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010
8,1 0,009| 0,009 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,010 | 0,011 0,011
8,3 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,011 0,012
8,5 0,012| 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012
8,7 0,009| 0,009 | 0,010 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 0,011
8,9 0,012| 0,014 | 0,012 | 0,012 | 0,012 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 0,011

Note:

The normalization current is 17,391A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality P

Harmonic current emission (EN 61000-4-7)
The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7
(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9
kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.
Test result: ASW13K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]

1,616 | 10,057 | 19,779 | 29,854 | 39,939 | 49,967 | 59,804 | 70,009 | 80,075 | 90,036 | 100,049
0,027| 0,031 | 0,041 | 0,047 | 0,054 | 0,061 | 0,068 | 0,073 | 0,083 | 0,090 | 0,100
0,022| 0,043 | 0,049 | 0,041 | 0,036 | 0,038 | 0,044 | 0,047 | 0,051 | 0,056 | 0,054
0,017| 0,021 | 0,013 | 0,016 | 0,016 | 0,017 | 0,018 | 0,019 | 0,020 | 0,022 | 0,022
0,141| 0,078 | 0,163 | 0,141 | 0,120 | 0,109 | 0,096 | 0,086 | 0,082 | 0,086 | 0,105
0,005| 0,008 | 0,004 | 0,008 | 0,008 | 0,007 | 0,007 | 0,008 | 0,009 | 0,009 | 0,011
0,083| 0,086 | 0,047 | 0,075 | 0,069 | 0,064 | 0,062 | 0,058 | 0,051 | 0,046 | 0,048
0,010| 0,012 | 0,010 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013
0,004| 0,015 | 0,012 | 0,012 | 0,011 | 0,012 | 0,010 | 0,008 | 0,009 | 0,009 | 0,009
0,008| 0,009 | 0,011 | 0,007 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 0,011
0,060| 0,072 | 0,075 | 0,029 | 0,053 | 0,064 | 0,061 | 0,056 | 0,058 | 0,062 | 0,067
0,003| 0,004 | 0,007 | 0,004 | 0,006 | 0,006 | 0,005 | 0,006 | 0,007 | 0,007 | 0,007
0,071| 0,122 | 0,071 | 0,021 | 0,067 | 0,094 | 0,107 | 0,106 | 0,104 | 0,107 | 0,112
0,006| 0,010 | 0,010 | 0,007 | 0,008 | 0,010 | 0,009 | 0,008 | 0,008 | 0,009 | 0,009
0,003| 0,007 | 0,013 | 0,009 | 0,006 | 0,007 | 0,007 | 0,006 | 0,006 | 0,007 | 0,008
0,007| 0,006 | 0,006 | 0,007 | 0,009 | 0,010 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010
0,048| 0,063 | 0,024 | 0,043 | 0,032 | 0,063 | 0,075 | 0,085 | 0,091 | 0,093 | 0,090
0,003| 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005
0,036 | 0,046 | 0,041 | 0,045 | 0,017 | 0,049 | 0,062 | 0,070 | 0,079 | 0,083 | 0,081

3|3 3| 3| 3|2 3| R| 2| 3|0 o] ~| | of & e o]

20 0,007| 0,012 | 0,010 | 0,010 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 0,008
21 0,004 | 0,006 | 0,009 | 0,007 | 0,008 | 0,006 | 0,007 | 0,007 | 0,007 | 0,007 0,006
22 0,007 0,008 | 0,011 | 0,011 | 0,007 | 0,010 | 0,010 | 0,010 | 0,009 | 0,009 0,010
23 0,017| 0,022 | 0,026 | 0,028 | 0,009 | 0,029 | 0,047 | 0,056 | 0,062 | 0,064 0,068
24 0,004 | 0,006 | 0,005 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,006
25 0,007 0,011 | 0,020 | 0,020 | 0,015 | 0,020 | 0,037 | 0,047 | 0,054 | 0,056 0,059
26 0,008| 0,013 | 0,008 | 0,011 | 0,008 | 0,009 | 0,008 | 0,009 | 0,009 | 0,009 0,010
27 0,005| 0,008 | 0,011 | 0,008 | 0,007 | 0,006 | 0,006 | 0,008 | 0,008 | 0,007 0,007
28 0,009| 0,011 | 0,009 | 0,010 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011 | 0,011 0,011
29 0,019 0,024 | 0,011 | 0,018 | 0,017 | 0,015 | 0,027 | 0,039 | 0,045 | 0,049 0,054
30 0,004 | 0,005 | 0,004 | 0,004 | 0,004 | 0,005 | 0,006 | 0,005 | 0,006 | 0,006 0,005
31 0,028 | 0,037 | 0,014 | 0,018 | 0,017 | 0,016 | 0,022 | 0,031 | 0,039 | 0,045 0,047
32 0,010 0,012 | 0,013 | 0,009 | 0,011 | 0,009 | 0,010 | 0,010 | 0,011 | 0,011 0,011
33 0,006 | 0,005 | 0,008 | 0,008 | 0,006 | 0,007 | 0,007 | 0,009 | 0,009 | 0,009 0,008
34 0,011| 0,012 | 0,011 | 0,010 | 0,012 | 0,009 | 0,010 | 0,011 | 0,012 | 0,012 0,012
35 0,047 | 0,045 | 0,039 | 0,017 | 0,009 | 0,026 | 0,026 | 0,030 | 0,035 | 0,040 0,044
36 0,005| 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,006 | 0,006 | 0,006 | 0,006 0,006
37 0,053| 0,047 | 0,034 | 0,020 | 0,012 | 0,027 | 0,028 | 0,030 | 0,033 | 0,039 0,042
38 0,011| 0,010 | 0,011 | 0,013 | 0,014 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 0,013
oovn v S Lg | Y0 St tom Sy tove | 1o gt
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39 0,006 | 0,005 | 0,010 | 0,006 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,009 | 0,009
40 0,011| 0,010 | 0,015 | 0,015 | 0,014 | 0,011 | 0,010 | 0,012 | 0,013 | 0,013 | 0,013
41 0,066 | 0,052 | 0,039 | 0,035 | 0,025 | 0,034 | 0,040 | 0,040 | 0,039 | 0,042 | 0,043
42 0,005| 0,004 | 0,005 | 0,005 | 0,005 | 0,004 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006
43 0,068 | 0,049 | 0,052 | 0,045 | 0,036 | 0,034 | 0,042 | 0,043 | 0,043 | 0,046 | 0,045
44 0,011 | 0,009 | 0,013 | 0,014 | 0,014 | 0,012 | 0,011 | 0,012 | 0,012 | 0,014 | 0,014
45 0,006 | 0,007 | 0,010 | 0,006 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 0,009
46 0,011| 0,011 | 0,012 | 0,012 | 0,013 | 0,013 | 0,011 | 0,011 | 0,012 | 0,013 | 0,014
47 0,077| 0,059 | 0,057 | 0,057 | 0,049 | 0,038 | 0,050 | 0,054 | 0,056 | 0,053 | 0,055
48 0,005| 0,005 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006
49 0,076 | 0,060 | 0,057 | 0,055 | 0,052 | 0,039 | 0,049 | 0,055 | 0,058 | 0,057 | 0,060
50 0,011| 0,010 | 0,013 | 0,012 | 0,013 | 0,012 | 0,011 | 0,011 | 0,012 | 0,013 | 0,014
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,016 | 0,022 | 0,030 | 0,042 | 0,056 | 0,072 | 0,088 | 0,101 | 0,116 | 0,129 | 0,142
125 0,017| 0,018 | 0,023 | 0,030 | 0,039 | 0,050 | 0,059 | 0,068 | 0,078 | 0,087 | 0,095
175 0,017| 0,020 | 0,020 | 0,041 | 0,049 | 0,052 | 0,054 | 0,059 | 0,064 | 0,069 | 0,076
225 0,015| 0,019 | 0,021 | 0,042 | 0,048 | 0,047 | 0,047 | 0,049 | 0,054 | 0,057 | 0,060
275 0,013| 0,018 | 0,017 | 0,030 | 0,038 | 0,039 | 0,041 | 0,044 | 0,047 | 0,051 0,054
325 0,017| 0,020 | 0,019 | 0,032 | 0,039 | 0,038 | 0,040 | 0,041 | 0,043 | 0,045 | 0,046
375 0,016| 0,016 | 0,017 | 0,020 | 0,022 | 0,024 | 0,028 | 0,031 | 0,033 | 0,036 | 0,037
425 0,015| 0,015 | 0,016 | 0,018 | 0,019 | 0,022 | 0,026 | 0,028 | 0,031 | 0,034 | 0,036
475 0,014| 0,012 | 0,020 | 0,017 | 0,028 | 0,031 | 0,033 | 0,034 | 0,036 | 0,038 | 0,040
525 0,015| 0,016 | 0,026 | 0,023 | 0,038 | 0,040 | 0,039 | 0,039 | 0,041 | 0,042 | 0,045
575 0,019| 0,020 | 0,030 | 0,024 | 0,044 | 0,051 | 0,051 | 0,051 | 0,053 | 0,055 | 0,059
625 0,022 | 0,021 | 0,033 | 0,027 | 0,046 | 0,051 | 0,050 | 0,052 | 0,051 | 0,053 | 0,057
675 0,015| 0,015 | 0,017 | 0,017 | 0,018 | 0,020 | 0,022 | 0,024 | 0,024 | 0,026 | 0,026
725 0,015| 0,014 | 0,015 | 0,016 | 0,017 | 0,019 | 0,021 | 0,023 | 0,025 | 0,026 | 0,027
775 0,020 0,018 | 0,022 | 0,030 | 0,030 | 0,041 | 0,045 | 0,046 | 0,048 | 0,050 | 0,051
825 0,018| 0,021 | 0,025 | 0,030 | 0,031 | 0,040 | 0,041 | 0,044 | 0,045 | 0,047 | 0,049
875 0,016| 0,017 | 0,025 | 0,031 | 0,025 | 0,037 | 0,041 | 0,043 | 0,045 | 0,047 | 0,049
925 0,020| 0,020 | 0,028 | 0,033 | 0,028 | 0,038 | 0,041 | 0,044 | 0,046 | 0,048 | 0,051
975 0,016| 0,016 | 0,016 | 0,017 | 0,018 | 0,019 | 0,020 | 0,022 | 0,022 | 0,023 | 0,023
1025 |0,015| 0,015 | 0,015 | 0,015 | 0,016 | 0,018 | 0,020 | 0,021 | 0,022 | 0,023 | 0,024
1075 |0,019| 0,018 | 0,023 | 0,030 | 0,022 | 0,031 | 0,038 | 0,040 | 0,043 | 0,044 | 0,046
1125 |0,018| 0,022 | 0,026 | 0,031 | 0,024 | 0,031 | 0,036 | 0,039 | 0,041 | 0,043 | 0,046
1175 |0,015| 0,018 | 0,020 | 0,026 | 0,021 | 0,028 | 0,036 | 0,038 | 0,041 | 0,043 | 0,045
1225 |0,020| 0,021 | 0,025 | 0,029 | 0,026 | 0,030 | 0,037 | 0,040 | 0,042 | 0,045 | 0,048
1275 |0,017| 0,017 | 0,017 | 0,017 | 0,018 | 0,019 | 0,021 | 0,021 | 0,022 | 0,023 | 0,023
1325 |0,015| 0,017 | 0,015 | 0,015 | 0,017 | 0,018 | 0,020 | 0,021 | 0,022 | 0,023 | 0,023
1375 |0,019| 0,019 | 0,023 | 0,022 | 0,026 | 0,026 | 0,034 | 0,037 | 0,039 | 0,041 0,042
1425 |0,018| 0,024 | 0,027 | 0,025 | 0,027 | 0,026 | 0,032 | 0,035 | 0,038 | 0,039 | 0,042
1475 |0,015| 0,018 | 0,021 | 0,020 | 0,026 | 0,023 | 0,032 | 0,035 | 0,038 | 0,040 | 0,042
1525 |0,021| 0,022 | 0,027 | 0,026 | 0,030 | 0,027 | 0,033 | 0,036 | 0,039 | 0,042 | 0,045
1575 |0,018| 0,018 | 0,017 | 0,017 | 0,018 | 0,019 | 0,021 | 0,021 | 0,022 | 0,023 | 0,023
1625 |0,016| 0,018 | 0,015 | 0,016 | 0,017 | 0,018 | 0,020 | 0,021 | 0,022 | 0,023 | 0,023
1675 |0,020| 0,018 | 0,021 | 0,023 | 0,028 | 0,024 | 0,030 | 0,034 | 0,036 | 0,038 | 0,039

. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Bgfa“u;’r?rgf:ni’ﬁenzr‘e” Co., Ld. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 108 of 239 TRF No. EN 50549-1 VER.O



TV
B
& 17
5 >)
a o

Report No.: PV2203WDG0348-1

1725 |0,020| 0,024 | 0,025 | 0,026 | 0,028 | 0,024 | 0,028 | 0,032 | 0,034 | 0,037 | 0,039
1775 |(0,016| 0,018 | 0,020 | 0,022 | 0,027 | 0,021 | 0,027 | 0,032 | 0,035 | 0,038 | 0,039
1825 |(0,021| 0,021 | 0,025 | 0,026 | 0,030 | 0,026 | 0,029 | 0,034 | 0,036 | 0,039 | 0,042
1875 |(0,019| 0,018 | 0,018 | 0,018 | 0,018 | 0,019 | 0,020 | 0,021 | 0,022 | 0,023 | 0,023
1925 |0,016| 0,018 | 0,016 | 0,016 | 0,017 | 0,018 | 0,020 | 0,021 | 0,022 | 0,023 | 0,024
1975 |0,020| 0,017 | 0,022 | 0,024 | 0,026 | 0,023 | 0,027 | 0,032 | 0,034 | 0,036 | 0,037

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,102| 0.079 | 0.079 | 0.074 | 0.068 | 0.067 | 0.077 | 0.084 | 0.088 | 0.094 | 0.097
2,3 0,088 | 0.072 | 0.071 | 0.073 | 0.069 | 0.062 | 0.071 | 0.078 | 0.082 | 0.084 | 0.086
25 0,090| 0.075 | 0.075 | 0.072 | 0.071 | 0.064 | 0.070 | 0.078 | 0.084 | 0.087 | 0.091
2,7 0,124| 0.121 | 0.110 | 0.102 | 0.098 | 0.084 | 0.088 | 0.102 | 0.111 | 0.116 | 0.116
2,9 0,094 | 0.110 | 0.086 | 0.086 | 0.079 | 0.074 | 0.070 | 0.079 | 0.088 | 0.093 | 0.094
3,1 0,096 | 0.112 | 0.090 | 0.087 | 0.081 | 0.076 | 0.071 | 0.076 | 0.084 | 0.090 | 0.091
3,3 0,128 | 0.159 | 0.130 | 0.127 | 0.121 | 0.114 | 0.102 | 0.106 | 0.118 | 0.126 | 0.130
3,5 0,092| 0.112 | 0.105 | 0.102 | 0.100 | 0.096 | 0.088 | 0.088 | 0.095 | 0.100 | 0.104
3,7 0,098 | 0.112 | 0.111 | 0.110 | 0.106 | 0.101 | 0.096 | 0.093 | 0.098 | 0.102 | 0.103
3,9 0,129| 0.120 | 0.150 | 0.159 | 0.158 | 0.155 | 0.158 | 0.163 | 0.171 | 0.176 | 0.178
4,1 0,092| 0.094 | 0.115 | 0.124 | 0.127 | 0.134 | 0.150 | 0.158 | 0.164 | 0.166 | 0.165
4,3 0,053 | 0.057 | 0.067 | 0.072 | 0.075 | 0.076 | 0.078 | 0.079 | 0.082 | 0.087 | 0.090
4,5 0,038 | 0.042 | 0.044 | 0.047 | 0.051 | 0.052 | 0.055 | 0.055 | 0.056 | 0.057 | 0.058
4,7 0,043 | 0.046 | 0.047 | 0.048 | 0.049 | 0.050 | 0.051 | 0.051 | 0.051 | 0.052 | 0.053
4,9 0,021 | 0.023 | 0.023 | 0.023 | 0.024 | 0.025 | 0.026 | 0.026 | 0.027 | 0.027 | 0.028
5,1 0,019| 0.020 | 0.020 | 0.020 | 0.021 | 0.021 | 0.022 | 0.023 | 0.023 | 0.024 | 0.024
53 0,016 | 0.016 | 0.017 | 0.017 | 0.018 | 0.018 | 0.018 | 0.019 | 0.019 | 0.020 | 0.020
55 0,014| 0.015 | 0.015 | 0.015 | 0.016 | 0.016 | 0.016 | 0.017 | 0.017 | 0.017 | 0.018
5,7 0,014| 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.016 | 0.017 | 0.017
5,9 0,012| 0.012 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.014 | 0.014 | 0.014
6,1 0,015| 0.014 | 0.014 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.016
6,3 0,012| 0.011 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.013 | 0.013
6,5 0,011| 0.010 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 0.012
6,7 0,011| 0.010 | 0.010 | 0.010 | 0.010 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 0.011
6,9 0,011| 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010
7,1 0,015| 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015
7,3 0,010| 0.010 | 0.009 | 0.009 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010
7,5 0,010| 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009
7,7 0,009| 0.009 | 0.008 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009
7,9 0,008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009
8,1 0,009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009
8,3 0,010| 0.010 | 0.010 | 0.010 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 0.010
8,5 0,011| 0.010 | 0.010 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 0.011
8,7 0,008 | 0.009 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009
8,9 0,011| 0.013 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010

Note:

The normalization current is 18,84 1A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

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

Test result: ASW15K-LT-G2 Pro

Harmonics

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]
1 1,400 | 10,038 | 19,923 | 29,902 | 40,060 | 49,989 | 59,972 | 70,010 | 80,006 | 90,016 | 100,086
2 0,024 | 0,030 | 0,037 | 0,043 | 0,051 | 0,057 | 0,064 | 0,071 | 0,079 | 0,087 | 0,101
3 0,019| 0,047 | 0,042 | 0,032 | 0,033 | 0,038 | 0,040 | 0,045 | 0,049 | 0,047 | 0,032
4 0,013| 0,019 | 0,013 | 0,014 | 0,014 | 0,015 | 0,016 | 0,018 | 0,019 | 0,021 0,077
5 0,122| 0,096 | 0,138 | 0,111 | 0,097 | 0,085 | 0,075 | 0,072 | 0,078 | 0,107 | 0,268
6 0,003 | 0,005 | 0,004 | 0,007 | 0,006 | 0,006 | 0,007 | 0,008 | 0,009 | 0,009 | 0,020
7 0,073 | 0,083 | 0,054 | 0,063 | 0,055 | 0,053 | 0,049 | 0,042 | 0,038 | 0,043 | 0,112
8 0,008 | 0,010 | 0,008 | 0,011 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 0,061
9 0,003| 0,027 | 0,009 | 0,011 | 0,010 | 0,009 | 0,007 | 0,008 | 0,008 | 0,009 | 0,023
10 0,006 | 0,009 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,042
11 0,052 | 0,028 | 0,049 | 0,037 | 0,053 | 0,054 | 0,048 | 0,049 | 0,054 | 0,057 | 0,062
12 0,003 | 0,003 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,020
13 0,062| 0,119 | 0,072 | 0,033 | 0,074 | 0,092 | 0,093 | 0,090 | 0,093 | 0,098 | 0,097
14 0,005| 0,010 | 0,009 | 0,007 | 0,008 | 0,008 | 0,007 | 0,007 | 0,008 | 0,008 | 0,030
15 0,002 | 0,017 | 0,009 | 0,007 | 0,006 | 0,006 | 0,005 | 0,005 | 0,006 | 0,007 | 0,020
16 0,006 | 0,006 | 0,008 | 0,005 | 0,009 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,033
17 0,041| 0,044 | 0,028 | 0,013 | 0,050 | 0,065 | 0,074 | 0,080 | 0,080 | 0,076 | 0,080
18 0,002 | 0,003 | 0,004 | 0,003 | 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,004 | 0,017
19 0,031 | 0,042 | 0,009 | 0,019 | 0,035 | 0,054 | 0,062 | 0,070 | 0,073 | 0,071 0,099
20 0,006 | 0,010 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,008 | 0,007 | 0,007 | 0,024
21 0,003 | 0,009 | 0,010 | 0,007 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,005 | 0,018
22 0,006 | 0,009 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,023
23 0,014 | 0,041 | 0,025 | 0,023 | 0,019 | 0,040 | 0,050 | 0,055 | 0,057 | 0,062 | 0,100
24 0,003 | 0,003 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,017
25 0,006 | 0,012 | 0,022 | 0,024 | 0,011 | 0,031 | 0,043 | 0,048 | 0,051 | 0,055 | 0,093
26 0,007 | 0,012 | 0,010 | 0,009 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,025
27 0,004 | 0,006 | 0,008 | 0,005 | 0,006 | 0,006 | 0,007 | 0,007 | 0,006 | 0,007 | 0,024
28 0,007 | 0,008 | 0,009 | 0,010 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,009 | 0,023
29 0,017| 0,036 | 0,020 | 0,013 | 0,011 | 0,022 | 0,034 | 0,040 | 0,045 | 0,049 | 0,090
30 0,003 | 0,003 | 0,004 | 0,005 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,004 | 0,019
31 0,025| 0,015 | 0,022 | 0,010 | 0,012 | 0,016 | 0,027 | 0,035 | 0,041 | 0,044 | 0,083
32 0,008 | 0,013 | 0,008 | 0,011 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,010 | 0,024
33 0,005| 0,006 | 0,009 | 0,006 | 0,006 | 0,007 | 0,008 | 0,008 | 0,008 | 0,007 | 0,024
34 0,009 | 0,006 | 0,010 | 0,011 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 0,023
35 0,041| 0,039 | 0,015 | 0,017 | 0,019 | 0,018 | 0,024 | 0,030 | 0,036 | 0,039 | 0,070
36 0,004 | 0,003 | 0,004 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,019
37 0,046 | 0,013 | 0,022 | 0,021 | 0,019 | 0,020 | 0,022 | 0,026 | 0,033 | 0,037 | 0,084
38 0,009| 0,013 | 0,012 | 0,011 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011 | 0,012 | 0,026
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39 0,006 | 0,007 | 0,005 | 0,005 | 0,006 | 0,006 | 0,008 | 0,009 | 0,008 | 0,009 | 0,026
40 0,009 | 0,006 | 0,011 | 0,010 | 0,010 | 0,009 | 0,010 | 0,011 | 0,012 | 0,012 | 0,026
41 0,058 | 0,046 | 0,043 | 0,032 | 0,023 | 0,030 | 0,029 | 0,028 | 0,031 | 0,035 | 0,094
42 0,004 | 0,003 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,021
43 0,059| 0,019 | 0,043 | 0,032 | 0,024 | 0,032 | 0,031 | 0,031 | 0,033 | 0,036 | 0,076
44 0,009| 0,011 | 0,011 | 0,010 | 0,010 | 0,009 | 0,010 | 0,011 | 0,012 | 0,012 | 0,029
45 0,005| 0,005 | 0,009 | 0,006 | 0,005 | 0,007 | 0,008 | 0,009 | 0,011 | 0,009 | 0,032
46 0,009 | 0,008 | 0,012 | 0,011 | 0,011 | 0,009 | 0,009 | 0,011 | 0,012 | 0,013 | 0,032
47 0,067 | 0,055 | 0,046 | 0,038 | 0,028 | 0,040 | 0,041 | 0,041 | 0,038 | 0,039 | 0,079
48 0,004 | 0,004 | 0,005 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,023
49 0,067 | 0,038 | 0,052 | 0,041 | 0,032 | 0,038 | 0,042 | 0,043 | 0,041 | 0,043 | 0,087
50 0,009| 0,013 | 0,011 | 0,011 | 0,011 | 0,009 | 0,010 | 0,011 | 0,012 | 0,013 | 0,034
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,013| 0,018 | 0,030 | 0,041 | 0,057 | 0,071 | 0,085 | 0,101 | 0,116 | 0,129 | 0,148
125 0,014 | 0,016 | 0,021 | 0,029 | 0,040 | 0,049 | 0,057 | 0,068 | 0,078 | 0,087 | 0,117
175 0,015| 0,016 | 0,023 | 0,040 | 0,044 | 0,046 | 0,050 | 0,057 | 0,063 | 0,067 | 0,097
225 0,013| 0,016 | 0,024 | 0,041 | 0,040 | 0,040 | 0,042 | 0,046 | 0,050 | 0,055 | 0,085
275 0,011| 0,016 | 0,015 | 0,031 | 0,033 | 0,035 | 0,037 | 0,041 | 0,045 | 0,048 | 0,075
325 0,015| 0,019 | 0,017 | 0,032 | 0,033 | 0,033 | 0,034 | 0,037 | 0,040 | 0,041 0,079
375 0,014| 0,014 | 0,016 | 0,017 | 0,020 | 0,023 | 0,025 | 0,029 | 0,032 | 0,034 | 0,077
425 0,013| 0,013 | 0,014 | 0,015 | 0,018 | 0,021 | 0,024 | 0,027 | 0,030 | 0,032 | 0,070
475 0,013| 0,014 | 0,017 | 0,020 | 0,027 | 0,028 | 0,029 | 0,031 | 0,033 | 0,035 | 0,063
525 0,013| 0,016 | 0,021 | 0,027 | 0,034 | 0,033 | 0,034 | 0,035 | 0,037 | 0,040 | 0,071
575 0,017| 0,017 | 0,031 | 0,029 | 0,043 | 0,043 | 0,044 | 0,046 | 0,049 | 0,052 | 0,096
625 0,019| 0,021 | 0,032 | 0,031 | 0,044 | 0,043 | 0,044 | 0,045 | 0,047 | 0,049 | 0,093
675 0,013| 0,014 | 0,014 | 0,015 | 0,016 | 0,018 | 0,019 | 0,021 | 0,022 | 0,024 | 0,068
725 0,013| 0,012 | 0,013 | 0,014 | 0,016 | 0,018 | 0,019 | 0,021 | 0,023 | 0,024 | 0,066
775 0,017| 0,018 | 0,022 | 0,019 | 0,034 | 0,038 | 0,039 | 0,042 | 0,044 | 0,045 | 0,087
825 0,015| 0,018 | 0,023 | 0,021 | 0,033 | 0,036 | 0,038 | 0,040 | 0,042 | 0,042 | 0,087
875 0,014| 0,015 | 0,018 | 0,019 | 0,030 | 0,035 | 0,037 | 0,039 | 0,042 | 0,044 | 0,083
925 0,017| 0,020 | 0,021 | 0,021 | 0,031 | 0,035 | 0,038 | 0,040 | 0,043 | 0,044 | 0,079
975 0,014| 0,015 | 0,014 | 0,015 | 0,016 | 0,017 | 0,018 | 0,019 | 0,020 | 0,020 | 0,067
1025 |0,013| 0,013 | 0,013 | 0,014 | 0,015 | 0,016 | 0,018 | 0,019 | 0,020 | 0,020 | 0,067
1075 |0,016| 0,019 | 0,022 | 0,024 | 0,024 | 0,032 | 0,034 | 0,037 | 0,039 | 0,040 | 0,092
1125 |0,015| 0,020 | 0,024 | 0,024 | 0,025 | 0,031 | 0,033 | 0,036 | 0,038 | 0,041 0,084
1175 |(0,013| 0,015 | 0,021 | 0,025 | 0,021 | 0,030 | 0,033 | 0,035 | 0,039 | 0,040 | 0,091
1225 |(0,017| 0,021 | 0,025 | 0,027 | 0,023 | 0,031 | 0,034 | 0,037 | 0,040 | 0,042 | 0,101
1275 |0,015| 0,016 | 0,015 | 0,015 | 0,016 | 0,017 | 0,018 | 0,018 | 0,019 | 0,020 | 0,072
1325 |0,013| 0,013 | 0,013 | 0,014 | 0,015 | 0,016 | 0,018 | 0,018 | 0,019 | 0,020 | 0,072
1375 |0,017| 0,021 | 0,019 | 0,025 | 0,020 | 0,028 | 0,031 | 0,034 | 0,036 | 0,037 | 0,093
1425 |0,016| 0,023 | 0,022 | 0,025 | 0,021 | 0,027 | 0,030 | 0,033 | 0,035 | 0,038 | 0,094
1475 |0,013| 0,015 | 0,017 | 0,024 | 0,018 | 0,026 | 0,029 | 0,033 | 0,035 | 0,037 | 0,097
1525 |0,018| 0,021 | 0,022 | 0,026 | 0,022 | 0,027 | 0,031 | 0,035 | 0,037 | 0,040 | 0,097
1575 |0,016| 0,017 | 0,015 | 0,015 | 0,016 | 0,017 | 0,018 | 0,018 | 0,019 | 0,019 | 0,076
1625 |0,014| 0,014 | 0,013 | 0,014 | 0,015 | 0,016 | 0,018 | 0,018 | 0,019 | 0,020 | 0,076
1675 |0,017| 0,020 | 0,020 | 0,021 | 0,020 | 0,025 | 0,028 | 0,031 | 0,033 | 0,034 | 0,096
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1725 |0,017| 0,024 | 0,022 | 0,022 | 0,020 | 0,024 | 0,027 | 0,030 | 0,032 | 0,034 | 0,093
1775 |0,014| 0,015 | 0,018 | 0,018 | 0,018 | 0,022 | 0,027 | 0,030 | 0,033 | 0,035 | 0,094
1825 |(0,019| 0,019 | 0,022 | 0,022 | 0,022 | 0,024 | 0,028 | 0,031 | 0,034 | 0,037 | 0,100
1875 |0,016| 0,017 | 0,015 | 0,015 | 0,016 | 0,017 | 0,018 | 0,018 | 0,019 | 0,020 | 0,087
1925 |0,014| 0,014 | 0,014 | 0,014 | 0,015 | 0,016 | 0,018 | 0,019 | 0,019 | 0,020 | 0,086
1975 |(0,017| 0,018 | 0,018 | 0,018 | 0,021 | 0,022 | 0,026 | 0,029 | 0,031 | 0,032 | 0,112

Higher Frequencies

P/Pn [%)] 0 10 20 30 40 50 60 70 80 90 100

f [kHZ] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] | [%] [ [%] | [%] | [%] | [%]
2,1 0,089| 0,061 | 0,069 | 0,059 | 0,053 | 0,061 | 0,066 | 0,070 | 0,075 | 0,081 0,255
2,3 0,077| 0,068 | 0,060 | 0,056 | 0,051 | 0,057 | 0,062 | 0,066 | 0,066 | 0,069 | 0,242
25 0,078 | 0,055 | 0,066 | 0,058 | 0,055 | 0,057 | 0,063 | 0,067 | 0,069 | 0,073 | 0,243
2,7 0,108 | 0,100 | 0,093 | 0,084 | 0,072 | 0,071 | 0,082 | 0,088 | 0,091 | 0,089 | 0,247
2,9 0,082| 0,098 | 0,075 | 0,071 | 0,064 | 0,057 | 0,064 | 0,071 | 0,074 | 0,076 | 0,215
3,1 0,083| 0,091 | 0,079 | 0,071 | 0,065 | 0,058 | 0,063 | 0,069 | 0,073 | 0,074 | 0,198
3,3 0,111| 0,140 | 0,112 | 0,104 | 0,096 | 0,083 | 0,088 | 0,098 | 0,102 | 0,104 | 0,192
3,5 0,080| 0,105 | 0,091 | 0,085 | 0,080 | 0,072 | 0,072 | 0,080 | 0,084 | 0,086 | 0,174
3,7 0,085| 0,095 | 0,096 | 0,091 | 0,084 | 0,079 | 0,077 | 0,083 | 0,087 | 0,086 | 0,178
3,9 0,113| o,110 | 0,133 | 0,136 | 0,130 | 0,132 | 0,137 | 0,147 | 0,149 | 0,148 | 0,214
4,1 0,081| 0,086 | 0,102 | 0,111 | 0,111 | 0,126 | 0,136 | 0,142 | 0,142 | 0,141 0,217
4,3 0,046 | 0,050 | 0,060 | 0,063 | 0,064 | 0,066 | 0,066 | 0,071 | 0,075 | 0,077 | 0,191
4,5 0,033 | 0,040 | 0,038 | 0,041 | 0,044 | 0,045 | 0,046 | 0,048 | 0,049 | 0,051 0,155
4,7 0,037| 0,041 | 0,041 | 0,042 | 0,043 | 0,044 | 0,044 | 0,044 | 0,045 | 0,045 | 0,101
4,9 0,018| 0,020 | 0,020 | 0,020 | 0,021 | 0,022 | 0,023 | 0,023 | 0,023 | 0,024 | 0,054
5,1 0,017| 0,018 | 0,017 | 0,017 | 0,018 | 0,019 | 0,019 | 0,020 | 0,020 | 0,020 | 0,037
53 0,014| 0,015 | 0,015 | 0,015 | 0,015 | 0,016 | 0,016 | 0,017 | 0,017 | 0,017 | 0,039
55 0,013| 0,013 | 0,013 | 0,013 | 0,014 | 0,014 | 0,014 | 0,014 | 0,015 | 0,015 | 0,060
57 0,013| 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,014 | 0,014 | 0,014 | 0,082
5,9 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,099
6,1 0,013| 0,012 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,097
6,3 0,010| 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 0,085
6,5 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,082
6,7 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,083
6,9 0,009 | 0,009 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,072
7,1 0,013| 0,013 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,050
7,3 0,008 | 0,009 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,031
7,5 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,020
7,7 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,018
7.9 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,018
8,1 0,008 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 | 0,008 | 0,017
8,3 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,016
8,5 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,015
8,7 0,007 | 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,008 | 0,015
8,9 0,009| 0,011 | 0,010 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,016

Note:

The normalization current is 21,739A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality P

Harmonic current emission (EN 61000-4-7)
The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7
(VDE 0817-4-7), Annex A, The measurements of higher-frequency harmonic currents between 2 kHz and 9
kHz must be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.
Test result: ASW17K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order [[%] | 1[%] | [%)] | [%] | [%] | [%] | [%)] | [%] | [%)] | [%)] | [%)]

0,487| 9,808 | 19,960 | 30,123 | 40,273 | 50,385 | 60,459 | 70,515 | 80,569 | 90,701 | 100,750
0,069| 0,078 | 0,112 | 0,121 | 0,127 | 0,137 | 0,145 | 0,150 | 0,158 | 0,167 | 0,172
0,010| 0,009 | 0,044 | 0,051 | 0,035 | 0,020 | 0,022 | 0,030 | 0,039 | 0,039 | 0,053
0,022| 0,042 | 0,041 | 0,038 | 0,038 | 0,039 | 0,039 | 0,041 | 0,042 | 0,200 | 0,047
0,246 | 0,171 | 0,262 | 0,256 | 0,237 | 0,224 | 0,214 | 0,206 | 0,205 | 0,207 | 0,222
0,006 | 0,009 | 0,007 | 0,009 | 0,008 | 0,007 | 0,008 | 0,008 | 0,009 | 0,083 | 0,011
0,145| 0,148 | 0,094 | 0,121 | 0,121 | 0,118 | 0,110 | 0,104 | 0,093 | 0,076 | 0,070
0,011| 0,017 | 0,015 | 0,018 | 0,017 | 0,015 | 0,013 | 0,012 | 0,011 | 0,020 | 0,013
0,006| 0,032 | 0,051 | 0,043 | 0,033 | 0,032 | 0,028 | 0,022 | 0,021 | 0,018 | 0,019
0,011| 0,021 | 0,014 | 0,016 | 0,016 | 0,015 | 0,013 | 0,011 | 0,011 | 0,078 | 0,012
0,084| 0,124 | 0,089 | 0,041 | 0,058 | 0,064 | 0,067 | 0,074 | 0,077 | 0,078 | 0,076
0,004| 0,005 | 0,007 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,007 | 0,281 0,009
0,202| 0,113 | 0,133 | 0,123 | 0,127 | 0,215 | 0,245 | 0,262 | 0,283 | 0,299 | 0,307
0,011| 0,013 | 0,012 | 0,013 | 0,014 | 0,015 | 0,014 | 0,010 | 0,009 | 0,020 | 0,009
0,006| 0,042 | 0,034 | 0,037 | 0,028 | 0,025 | 0,019 | 0,017 | 0,019 | 0,018 | 0,020
0,011| 0,015 | 0,014 | 0,012 | 0,015 | 0,015 | 0,014 | 0,012 | 0,012 | 0,184 | 0,012
0,097| 0,119 | 0,105 | 0,131 | 0,025 | 0,108 | 0,155 | 0,178 | 0,187 | 0,193 | 0,201
0,004| 0,005 | 0,006 | 0,006 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,160 | 0,007
0,059| 0,093 | 0,111 | 0,109 | 0,027 | 0,071 | 0,123 | 0,151 | 0,167 | 0,172 | 0,175

3|3 3| 3| 3|2 3| R| 2| 3|0 o] ~| | of & e o]

20 0,010| 0,005 | 0,010 | 0,011 | 0,015 | 0,016 | 0,013 | 0,012 | 0,012 | 0,017 0,010
21 0,005| 0,024 | 0,029 | 0,029 | 0,019 | 0,019 | 0,022 | 0,022 | 0,018 | 0,013 0,016
22 0,011| 0,009 | 0,010 | 0,012 | 0,013 | 0,014 | 0,014 | 0,012 | 0,012 | 0,127 0,012
23 0,020 | 0,068 | 0,045 | 0,049 | 0,048 | 0,024 | 0,069 | 0,102 | 0,122 | 0,136 0,138
24 0,005| 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,101 0,007
25 0,044 | 0,064 | 0,028 | 0,030 | 0,050 | 0,017 | 0,049 | 0,082 | 0,105 | 0,119 0,129
26 0,010 0,005 | 0,013 | 0,013 | 0,013 | 0,015 | 0,015 | 0,014 | 0,012 | 0,021 0,011
27 0,005| 0,021 | 0,025 | 0,017 | 0,019 | 0,015 | 0,020 | 0,022 | 0,021 | 0,016 0,018
28 0,010| 0,012 | 0,013 | 0,012 | 0,013 | 0,014 | 0,014 | 0,014 | 0,013 | 0,078 0,013
29 0,089 0,051 | 0,051 | 0,021 | 0,038 | 0,032 | 0,030 | 0,051 | 0,075 | 0,089 0,099
30 0,006 | 0,004 | 0,005 | 0,005 | 0,006 | 0,005 | 0,006 | 0,006 | 0,006 | 0,065 0,007
31 0,102| 0,049 | 0,061 | 0,016 | 0,029 | 0,037 | 0,030 | 0,043 | 0,063 | 0,080 0,090
32 0,012| 0,007 | 0,013 | 0,013 | 0,014 | 0,016 | 0,016 | 0,015 | 0,015 | 0,020 0,013
33 0,005| 0,015 | 0,015 | 0,020 | 0,023 | 0,010 | 0,016 | 0,022 | 0,021 | 0,013 0,021
34 0,012| 0,017 | 0,014 | 0,014 | 0,015 | 0,014 | 0,015 | 0,014 | 0,014 | 0,051 0,016
35 0,128 | 0,035 | 0,041 | 0,047 | 0,030 | 0,040 | 0,042 | 0,039 | 0,047 | 0,060 0,071
36 0,006 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,043 0,007
37 0,133| 0,073 | 0,061 | 0,059 | 0,041 | 0,038 | 0,047 | 0,042 | 0,047 | 0,055 0,065
38 0,015| 0,010 | 0,014 | 0,014 | 0,015 | 0,013 | 0,016 | 0,016 | 0,015 | 0,022 0,015
oovn v S Lg | Y0 St tom Sy tove | 1o gt
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39 0,005| 0,013 | 0,016 | 0,013 | 0,018 | 0,013 | 0,011 | 0,019 | 0,022 | 0,013 | 0,020
40 0,014| 0,018 | 0,013 | 0,013 | 0,015 | 0,015 | 0,014 | 0,014 | 0,014 | 0,047 | 0,016
41 0,142| 0,054 | 0,086 | 0,073 | 0,060 | 0,033 | 0,052 | 0,051 | 0,049 | 0,050 | 0,055
42 0,006 | 0,006 | 0,006 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,049 | 0,007
43 0,141 | 0,115 | 0,076 | 0,073 | 0,065 | 0,032 | 0,055 | 0,056 | 0,053 | 0,056 | 0,058
44 0,018| 0,011 | 0,014 | 0,015 | 0,015 | 0,014 | 0,014 | 0,014 | 0,015 | 0,020 | 0,015
45 0,006 | 0,012 | 0,016 | 0,010 | 0,008 | 0,017 | 0,008 | 0,015 | 0,018 | 0,014 | 0,020
46 0,017| 0,019 | 0,014 | 0,014 | 0,014 | 0,014 | 0,013 | 0,013 | 0,014 | 0,056 | 0,016
47 0,137| 0,078 | 0,094 | 0,078 | 0,068 | 0,042 | 0,049 | 0,058 | 0,058 | 0,057 | 0,058
48 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,005 | 0,006 | 0,006 | 0,057 | 0,007
49 0,131| 0,132 | 0,099 | 0,085 | 0,071 | 0,051 | 0,051 | 0,063 | 0,064 | 0,063 | 0,065
50 0,018| 0,011 | 0,015 | 0,013 | 0,014 | 0,013 | 0,012 | 0,013 | 0,014 | 0,014 | 0,015
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] [[%] | 1[%] | [%] | [%] | [%] | [%] | [%] [ [%] | [%] | [%] | [%]
75 0,015| 0,022 | 0,028 | 0,038 | 0,049 | 0,060 | 0,072 | 0,085 | 0,097 | 0,110 | 0,120
125 0,021 | 0,019 | 0,024 | 0,030 | 0,039 | 0,047 | 0,056 | 0,065 | 0,073 | 0,083 | 0,090
175 0,021 | 0,025 | 0,021 | 0,037 | 0,048 | 0,051 | 0,054 | 0,059 | 0,065 | 0,072 | 0,078
225 0,019 0,020 | 0,022 | 0,036 | 0,045 | 0,047 | 0,046 | 0,048 | 0,051 | 0,058 | 0,060
275 0,017| 0,017 | 0,020 | 0,027 | 0,038 | 0,042 | 0,043 | 0,045 | 0,049 | 0,053 | 0,056
325 0,023 | 0,018 | 0,022 | 0,029 | 0,038 | 0,039 | 0,038 | 0,039 | 0,041 | 0,044 | 0,046
375 0,020| 0,018 | 0,020 | 0,023 | 0,024 | 0,026 | 0,028 | 0,031 | 0,034 | 0,038 | 0,039
425 0,019| 0,016 | 0,019 | 0,023 | 0,022 | 0,024 | 0,026 | 0,029 | 0,031 | 0,035 | 0,036
475 0,018| 0,014 | 0,020 | 0,017 | 0,026 | 0,030 | 0,030 | 0,032 | 0,035 | 0,039 | 0,040
525 0,020 | 0,020 | 0,027 | 0,025 | 0,035 | 0,039 | 0,040 | 0,041 | 0,043 | 0,046 | 0,048
575 0,022 | 0,022 | 0,031 | 0,035 | 0,043 | 0,058 | 0,060 | 0,062 | 0,065 | 0,070 | 0,074
625 0,025| 0,021 | 0,031 | 0,035 | 0,045 | 0,055 | 0,055 | 0,055 | 0,058 | 0,063 | 0,066
675 0,019| 0,016 | 0,019 | 0,021 | 0,021 | 0,022 | 0,023 | 0,026 | 0,028 | 0,029 | 0,030
725 0,019 0,016 | 0,020 | 0,022 | 0,022 | 0,022 | 0,023 | 0,026 | 0,027 | 0,029 | 0,030
775 0,021 | 0,023 | 0,028 | 0,038 | 0,028 | 0,042 | 0,047 | 0,049 | 0,052 | 0,054 | 0,057
825 0,020| 0,028 | 0,030 | 0,039 | 0,031 | 0,044 | 0,048 | 0,050 | 0,051 | 0,054 | 0,056
875 0,018| 0,021 | 0,031 | 0,038 | 0,026 | 0,037 | 0,045 | 0,048 | 0,051 | 0,054 | 0,057
925 0,022 | 0,022 | 0,032 | 0,038 | 0,028 | 0,040 | 0,047 | 0,050 | 0,052 | 0,054 | 0,056
975 0,018| 0,017 | 0,020 | 0,021 | 0,021 | 0,021 | 0,022 | 0,025 | 0,026 | 0,027 | 0,027
1025 |(0,018| 0,017 | 0,020 | 0,021 | 0,022 | 0,022 | 0,022 | 0,025 | 0,026 | 0,027 | 0,027
1075 |0,020| 0,020 | 0,023 | 0,028 | 0,028 | 0,029 | 0,038 | 0,043 | 0,045 | 0,047 | 0,050
1125 |0,020| 0,027 | 0,030 | 0,032 | 0,030 | 0,032 | 0,040 | 0,045 | 0,047 | 0,051 0,053
1175 |0,018| 0,022 | 0,025 | 0,026 | 0,031 | 0,028 | 0,037 | 0,043 | 0,046 | 0,048 | 0,052
1225 |0,023| 0,025 | 0,031 | 0,031 | 0,034 | 0,031 | 0,040 | 0,046 | 0,049 | 0,052 | 0,055
1275 (0,019| 0,018 | 0,020 | 0,020 | 0,021 | 0,021 | 0,022 | 0,025 | 0,026 | 0,027 | 0,027
1325 |0,020| 0,018 | 0,020 | 0,021 | 0,022 | 0,022 | 0,023 | 0,025 | 0,027 | 0,028 | 0,028
1375 |0,022| 0,019 | 0,026 | 0,026 | 0,032 | 0,025 | 0,032 | 0,037 | 0,041 | 0,043 | 0,046
1425 |0,023| 0,026 | 0,032 | 0,031 | 0,034 | 0,029 | 0,035 | 0,039 | 0,043 | 0,047 | 0,049
1475 |0,021| 0,023 | 0,025 | 0,028 | 0,035 | 0,027 | 0,032 | 0,039 | 0,042 | 0,045 | 0,048
1525 |0,026| 0,027 | 0,032 | 0,033 | 0,037 | 0,031 | 0,035 | 0,041 | 0,044 | 0,048 | 0,051
1575 |0,021| 0,018 | 0,021 | 0,021 | 0,021 | 0,021 | 0,023 | 0,024 | 0,026 | 0,027 | 0,028
1625 |[0,023| 0,019 | 0,021 | 0,021 | 0,022 | 0,022 | 0,024 | 0,025 | 0,027 | 0,028 | 0,029
1675 |0,024| 0,020 | 0,025 | 0,027 | 0,032 | 0,027 | 0,027 | 0,034 | 0,036 | 0,039 | 0,042
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1725 |0,026| 0,026 | 0,031 | 0,031 | 0,033 | 0,030 | 0,030 | 0,034 | 0,037 | 0,041 0,044
1775 (0,024| 0,023 | 0,026 | 0,028 | 0,032 | 0,030 | 0,029 | 0,036 | 0,039 | 0,041 0,044
1825 |0,029| 0,030 | 0,031 | 0,032 | 0,034 | 0,032 | 0,030 | 0,037 | 0,040 | 0,043 | 0,046
1875 |0,024| 0,019 | 0,021 | 0,021 | 0,021 | 0,021 | 0,022 | 0,024 | 0,026 | 0,026 | 0,027
1925 0,026 | 0,020 | 0,022 | 0,022 | 0,023 | 0,024 | 0,025 | 0,026 | 0,028 | 0,029 | 0,030
1975 |0,027| 0,021 | 0,023 | 0,024 | 0,027 | 0,028 | 0,025 | 0,029 | 0,033 | 0,035 | 0,037

Higher Frequencies

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100

f [kHz] [[%] | 1[%] | [%] [ [%] [ [%] [ [%] I [%] [ [%] I [%] I [%] | [%]
2,1 0,208 | 0,135 | 0,126 | 0,114 | 0,102 | 0,074 | 0,091 | 0,095 | 0,095 | 0,099 | 0,105
2,3 0,148| 0,091 | 0,108 | 0,093 | 0,083 | 0,071 | 0,072 | 0,079 | 0,084 | 0,087 | 0,090
25 0,143| 0,143 | 0,111 | 0,099 | 0,087 | 0,077 | 0,073 | 0,084 | 0,089 | 0,091 0,095
2,7 0,169| 0,158 | 0,138 | 0,135 | 0,114 | 0,107 | 0,084 | 0,096 | 0,102 | 0,108 | 0,109
2,9 0,106 | 0,100 | 0,100 | 0,097 | 0,090 | 0,087 | 0,069 | 0,069 | 0,076 | 0,083 | 0,087
3,1 0,102| 0,130 | 0,094 | 0,092 | 0,087 | 0,085 | 0,069 | 0,068 | 0,079 | 0,085 | 0,092
3,3 0,125| o,161 | 0,130 | 0,126 | 0,117 | 0,109 | 0,098 | 0,084 | 0,090 | 0,099 | 0,104
3,5 0,088| 0,110 | 0,096 | 0,093 | 0,088 | 0,082 | 0,081 | 0,070 | 0,069 | 0,075 | 0,079
3,7 0,093| 0,124 | 0,098 | 0,096 | 0,090 | 0,084 | 0,082 | 0,072 | 0,070 | 0,074 | 0,080
3,9 0,124| 0,142 | 0,141 | 0,141 | 0,138 | 0,135 | 0,138 | 0,128 | 0,120 | 0,120 | 0,122
4,1 0,088| 0,095 | 0,107 | 0,110 | 0,115 | 0,121 | 0,126 | 0,125 | 0,122 | 0,121 0,123
4,3 0,057| 0,067 | 0,077 | 0,080 | 0,080 | 0,077 | 0,076 | 0,076 | 0,073 | 0,070 | 0,070
4,5 0,044| 0,050 | 0,057 | 0,059 | 0,060 | 0,059 | 0,057 | 0,056 | 0,053 | 0,051 0,051
4,7 0,036 | 0,038 | 0,040 | 0,041 | 0,043 | 0,042 | 0,042 | 0,043 | 0,043 | 0,043 | 0,043
4,9 0,020| 0,020 | 0,022 | 0,022 | 0,023 | 0,024 | 0,023 | 0,023 | 0,024 | 0,024 | 0,023
5,1 0,018| 0,018 | 0,018 | 0,019 | 0,021 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020
53 0,014| 0,014 | 0,014 | 0,015 | 0,015 | 0,016 | 0,016 | 0,016 | 0,016 | 0,017 | 0,017
55 0,013| 0,013 | 0,013 | 0,013 | 0,014 | 0,014 | 0,014 | 0,014 | 0,015 | 0,015 | 0,015
5,7 0,014| 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0,014 | 0,014 | 0,014 | 0,015
5,9 0,011} 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012
6,1 0,012| 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013
6,3 0,010| 0,011 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 0,012
6,5 0,009| 0,010 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011
6,7 0,009| 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010
6,9 0,008| 0,009 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,010
7,1 0,012| 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012
7,3 0,008| 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009
7,5 0,008| 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009
7,7 0,007| 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008
7.9 0,007| 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008
8,1 0,007| 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008
8,3 0,009| 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009
8,5 0,009| 0,008 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009
8,7 0,008 | 0,008 | 0,009 | 0,009 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008
8,9 0,010| 0,010 | 0,009 | 0,010 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009 | 0,009

Note:

The normalization current is 24,638A.

The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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4.8 EMC and power quality
Harmonic current emission (EN 61000-4-7)

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

Test result: ASW20K-LT-G2 Pro

Harmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order 1[%] | |[%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]

2,418 10,495 | 20,717 | 30,581 | 40,853 | 50,826 | 60,867 | 70,702 | 80,676 | 90,547 | 98,216
0,110 o,106 | 0,110 | 0,128 | 0,109 | 0,111 | 0,106 | 0,108 | 0,117 | 0,126 | 0,140
0,173| 0,328 | 0,413 | 0,341 | 0,281 | 0,252 | 0,342 | 0,243 | 0,251 | 0,265 | 0,268
0,158 | 0,028 | 0,069 | 0,091 | 0,091 | 0,123 | 0,103 | 0,123 | 0,144 | 0,161 | 0,180
0,227 | 0,267 | 0,245 | 0,306 | 0,300 | 0,320 | 0,325 | 0,330 | 0,341 | 0,339 | 0,343
0,027 | 0,032 | 0,039 | 0,058 | 0,019 | 0,016 | 0,021 | 0,021 | 0,025 | 0,037 | 0,039
0,073| 0,045 | 0,074 | 0,094 | 0,118 | 0,122 | 0,121 | 0,125 | 0,120 | 0,135 | 0,140
0,197| 0,022 | 0,028 | 0,052 | 0,021 | 0,026 | 0,032 | 0,038 | 0,045 | 0,056 | 0,064
0,039| 0,110 | 0,032 | 0,105 | 0,060 | 0,058 | 0,065 | 0,076 | 0,067 | 0,072 | 0,071
0,163| 0,018 | 0,018 | 0,030 | 0,019 | 0,021 | 0,028 | 0,031 | 0,036 | 0,046 | 0,051
0,143 | 0,063 | 0,059 | 0,044 | 0,043 | 0,047 | 0,101 | 0,117 | 0,110 | 0,099 | 0,094
0,025| 0,018 | 0,030 | 0,027 | 0,015 | 0,012 | 0,020 | 0,020 | 0,027 | 0,030 | 0,027
0,100 0,097 | 0,063 | 0,074 | 0,049 | 0,058 | 0,099 | 0,114 | 0,115 | 0,107 | 0,105
0,092| 0,018 | 0,029 | 0,025 | 0,017 | 0,020 | 0,027 | 0,030 | 0,040 | 0,066 | 0,100
0,050 0,088 | 0,047 | 0,121 | 0,054 | 0,050 | 0,068 | 0,072 | 0,074 | 0,080 | 0,074
0,162| 0,013 | 0,017 | 0,019 | 0,017 | 0,024 | 0,029 | 0,031 | 0,041 | 0,066 | 0,100
0,644 0,221 | 0,162 | 0,173 | 0,116 | 0,115 | 0,167 | 0,201 | 0,207 | 0,247 | 0,266
0,018| 0,014 | 0,022 | 0,015 | 0,013 | 0,012 | 0,015 | 0,016 | 0,019 | 0,023 | 0,023
0,124 | 0,304 | 0,195 | 0,157 | 0,095 | 0,114 | 0,163 | 0,197 | 0,226 | 0,244 | 0,281

— ] — ] — ] — ] — ] — ] — | — ] —, ] ——
Oo|lo|N|o|o|nw | =@ X Ne|a AW =

20 0,088 0,018 | 0,019 | 0,015 | 0,015 | 0,018 | 0,023 | 0,028 | 0,034 | 0,039 | 0,043
21 0,066 | 0,065 | 0,044 | 0,033 | 0,041 | 0,046 | 0,048 | 0,058 | 0,060 | 0,063 | 0,060
22 0,040 0,015 | 0,016 | 0,015 | 0,018 | 0,023 | 0,029 | 0,035 | 0,041 | 0,049 | 0,053
23 0,116| 0,153 | 0,157 | 0,098 | 0,086 | 0,106 | 0,125 | 0,151 | 0,176 | 0,193 | 0,204
24 0,016| 0,011 | 0,013 | 0,011 | 0,012 | 0,012 | 0,012 | 0,015 | 0,019 | 0,023 | 0,022
25 0,222| 0,166 | 0,154 | 0,092 | 0,077 | 0,096 | 0,123 | 0,159 | 0,188 | 0,213 | 0,228
26 0,138 0,018 | 0,012 | 0,013 | 0,016 | 0,021 | 0,023 | 0,029 | 0,035 | 0,040 | 0,043
27 0,054 | 0,055 | 0,025 | 0,011 | 0,028 | 0,039 | 0,042 | 0,044 | 0,051 | 0,051 | 0,053
28 0,117| 0,018 | 0,013 | 0,014 | 0,019 | 0,025 | 0,030 | 0,034 | 0,042 | 0,049 | 0,053
29 0,190| 0,164 | 0,096 | 0,053 | 0,068 | 0,082 | 0,101 | 0,116 | 0,139 | 0,155 | 0,166
30 0,023| 0,012 | 0,015 | 0,012 | 0,012 | 0,011 | 0,012 | 0,014 | 0,017 | 0,021 | 0,021
31 0,282 0,139 | 0,092 | 0,052 | 0,061 | 0,085 | 0,105 | 0,128 | 0,153 | 0,174 | 0,188
32 0,105| 0,018 | 0,016 | 0,013 | 0,016 | 0,021 | 0,024 | 0,028 | 0,033 | 0,038 | 0,042
33 0,054| 0,052 | 0,028 | 0,019 | 0,027 | 0,038 | 0,038 | 0,041 | 0,042 | 0,045 | 0,045
34 0,134 0,017 | 0,018 | 0,017 | 0,021 | 0,026 | 0,028 | 0,032 | 0,039 | 0,045 | 0,050
35 0,168| 0,143 | 0,081 | 0,068 | 0,075 | 0,090 | 0,095 | 0,107 | 0,122 | 0,140 | 0,148
36 0,027| 0,013 | 0,020 | 0,014 | 0,015 | 0,012 | 0,013 | 0,014 | 0,018 | 0,020 | 0,020
37 0,175| 0,128 | 0,084 | 0,038 | 0,047 | 0,068 | 0,084 | 0,100 | 0,119 | 0,137 | 0,148
v, | GRS g
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38 0,048| 0,019 | 0,026 | 0,017 | 0,021 | 0,024 | 0,024 | 0,028 | 0,034 | 0,036 | 0,040
39 0,051 | 0,086 | 0,068 | 0,091 | 0,092 | 0,091 | 0,086 | 0,087 | 0,094 | 0,102 | 0,098
40 0,073| 0,021 | 0,032 | 0,020 | 0,021 | 0,023 | 0,029 | 0,033 | 0,035 | 0,043 | 0,046
41 0,121| 0,084 | 0,057 | 0,046 | 0,022 | 0,044 | 0,023 | 0,043 | 0,045 | 0,049 | 0,125
42 0,006 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,004 | 0,005 | 0,006 | 0,006 | 0,027
43 0,120| 0,064 | 0,057 | 0,049 | 0,030 | 0,045 | 0,024 | 0,047 | 0,048 | 0,049 | 0,102
44 0,015| 0,013 | 0,011 | 0,011 | 0,012 | 0,012 | 0,009 | 0,013 | 0,013 | 0,013 | 0,045
45 0,006 | 0,012 | 0,013 | 0,012 | 0,016 | 0,007 | 0,008 | 0,016 | 0,017 | 0,017 | 0,030
46 0,015| 0,009 | 0,011 | 0,012 | 0,012 | 0,011 | 0,009 | 0,012 | 0,013 | 0,014 | 0,066
47 0,117| 0,108 | 0,077 | 0,065 | 0,048 | 0,042 | 0,028 | 0,049 | 0,050 | 0,046 | 0,157
48 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,004 | 0,005 | 0,005 | 0,006 | 0,025
49 0,112| 0,069 | 0,080 | 0,070 | 0,055 | 0,043 | 0,031 | 0,055 | 0,055 | 0,051 | 0,108
50 0,016| 0,013 | 0,012 | 0,011 | 0,012 | 0,010 | 0,009 | 0,012 | 0,012 | 0,013 | 0,080
Interharmonics
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [Hz] 1[%] | |[%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
75 0,054 | 0,077 | 0,272 | 0,291 | 0,272 | 0,345 | 0,417 | 0,478 | 0,547 | 0,630 | 0,696
125 0,056 | 0,075 | 0,281 | 0,318 | 0,269 | 0,350 | 0,411 | 0,465 | 0,539 | 0,613 | 0,688
175 0,033| 0,023 | 0,072 | 0,095 | 0,053 | 0,058 | 0,070 | 0,080 | 0,091 | 0,135 | 0,162
225 0,029| 0,021 | 0,049 | 0,160 | 0,036 | 0,046 | 0,055 | 0,061 | 0,074 | 0,134 | 0,158
275 0,031 | 0,028 | 0,048 | 0,046 | 0,024 | 0,027 | 0,028 | 0,032 | 0,038 | 0,089 | 0,092
325 0,044 | 0,049 | 0,074 | 0,077 | 0,036 | 0,034 | 0,082 | 0,038 | 0,045 | 0,074 | 0,068
375 0,028 | 0,031 | 0,044 | 0,039 | 0,022 | 0,021 | 0,019 | 0,024 | 0,025 | 0,070 | 0,053
425 0,040| 0,041 | 0,066 | 0,049 | 0,030 | 0,031 | 0,026 | 0,028 | 0,031 | 0,042 | 0,049
475 0,022| 0,016 | 0,029 | 0,027 | 0,019 | 0,018 | 0,019 | 0,019 | 0,020 | 0,052 | 0,060
525 0,017| 0,016 | 0,016 | 0,020 | 0,013 | 0,014 | 0,018 | 0,018 | 0,020 | 0,025 | 0,032
575 0,024 | 0,021 | 0,029 | 0,082 | 0,017 | 0,017 | 0,022 | 0,026 | 0,031 | 0,040 | 0,052
625 0,036 | 0,039 | 0,055 | 0,041 | 0,031 | 0,027 | 0,124 | 0,126 | 0,169 | 0,073 | 0,052
675 0,022 | 0,023 | 0,092 | 0,109 | 0,018 | 0,017 | 0,025 | 0,030 | 0,035 | 0,033 | 0,039
725 0,041| 0,048 | 0,052 | 0,045 | 0,031 | 0,028 | 0,118 | 0,119 | 0,168 | 0,075 | 0,061
775 0,021| 0,019 | 0,132 | 0,115 | 0,019 | 0,017 | 0,016 | 0,020 | 0,022 | 0,209 | 0,198
825 0,018| 0,013 | 0,020 | 0,025 | 0,013 | 0,013 | 0,016 | 0,016 | 0,017 | 0,038 | 0,038
875 0,031 | 0,035 | 0,032 | 0,037 | 0,023 | 0,023 | 0,026 | 0,028 | 0,029 | 0,216 | 0,205
925 0,030 0,038 | 0,032 | 0,028 | 0,021 | 0,019 | 0,025 | 0,031 | 0,031 | 0,041 | 0,039
975 0,026| 0,037 | 0,039 | 0,035 | 0,027 | 0,026 | 0,028 | 0,031 | 0,035 | 0,041 | 0,042
1025 |0,032| 0,042 | 0,037 | 0,028 | 0,022 | 0,024 | 0,027 | 0,035 | 0,037 | 0,040 | 0,043
1075 |0,027| 0,027 | 0,018 | 0,020 | 0,019 | 0,015 | 0,017 | 0,018 | 0,019 | 0,019 | 0,020
1125 |0,017| 0,012 | 0,017 | 0,013 | 0,014 | 0,013 | 0,013 | 0,016 | 0,015 | 0,017 | 0,019
1175 (0,032| 0,035 | 0,029 | 0,035 | 0,025 | 0,025 | 0,026 | 0,032 | 0,032 | 0,035 | 0,041
1225 |0,034| 0,037 | 0,030 | 0,025 | 0,022 | 0,022 | 0,026 | 0,030 | 0,035 | 0,038 | 0,038
1275 |0,024| 0,030 | 0,035 | 0,034 | 0,030 | 0,028 | 0,030 | 0,033 | 0,039 | 0,042 | 0,045
1325 |0,031| 0,041 | 0,034 | 0,027 | 0,024 | 0,026 | 0,028 | 0,035 | 0,040 | 0,046 | 0,046
1375 |0,036| 0,024 | 0,019 | 0,022 | 0,017 | 0,016 | 0,018 | 0,017 | 0,020 | 0,019 | 0,020
1425 |0,016| 0,012 | 0,016 | 0,011 | 0,013 | 0,013 | 0,013 | 0,014 | 0,015 | 0,020 | 0,018
1475 |0,034| 0,036 | 0,034 | 0,035 | 0,026 | 0,026 | 0,030 | 0,031 | 0,036 | 0,036 | 0,042
1525 |0,031| 0,032 | 0,026 | 0,023 | 0,024 | 0,023 | 0,027 | 0,028 | 0,035 | 0,038 | 0,038
1575 |0,022| 0,029 | 0,042 | 0,033 | 0,031 | 0,028 | 0,034 | 0,033 | 0,040 | 0,041 | 0,044
1625 |0,026| 0,035 | 0,030 | 0,023 | 0,024 | 0,027 | 0,028 | 0,033 | 0,038 | 0,044 | 0,046
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1675 |0,200| 0,107 | 0,044 | 0,084 | 0,085 | 0,082 | 0,063 | 0,068 | 0,070 | 0,067 | 0,060
1725 |0,018| 0,015 | 0,021 | 0,018 | 0,021 | 0,023 | 0,016 | 0,019 | 0,019 | 0,021 | 0,023
1775 |0,249| 0,293 | 0,178 | 0,296 | 0,306 | 0,317 | 0,259 | 0,269 | 0,274 | 0,275 | 0,279
1825 |0,033| 0,032 | 0,033 | 0,028 | 0,032 | 0,029 | 0,032 | 0,033 | 0,036 | 0,041 | 0,039
1875 |0,025| 0,036 | 0,091 | 0,030 | 0,028 | 0,029 | 0,033 | 0,033 | 0,040 | 0,041 | 0,043
1925 |0,027| 0,024 | 0,034 | 0,024 | 0,027 | 0,028 | 0,029 | 0,033 | 0,039 | 0,042 | 0,045
1975 |0,183| 0,373 | 0,338 | 0,413 | 0,423 | 0,431 | 0,370 | 0,390 | 0,401 | 0,423 | 0,451
Higher Frequencies
P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] [[%] | 1[%] [ [%)] [ [%] [ [%] [ [%] | [%] | [%] | [%] | [%] | [%]
2,1 0,273 | 0,358 | 0,332 | 0,376 | 0,388 | 0,399 | 0,351 | 0,359 | 0,377 | 0,403 | 0,423
2,3 0,354 | 0,354 | 0,232 | 0,358 | 0,365 | 0,376 | 0,300 | 0,312 | 0,325 | 0,327 | 0,331
2,5 0,163| 0,078 | 0,069 | 0,045 | 0,051 | 0,062 | 0,074 | 0,083 | 0,094 | 0,109 | 0,117
2,7 0,124 | 0,082 | 0,063 | 0,047 | 0,054 | 0,064 | 0,072 | 0,083 | 0,094 | 0,107 | 0,116
2,9 0,121| 0,074 | 0,048 | 0,035 | 0,042 | 0,045 | 0,054 | 0,061 | 0,066 | 0,074 | 0,082
3,1 0,087 | 0,065 | 0,050 | 0,031 | 0,044 | 0,050 | 0,051 | 0,064 | 0,070 | 0,078 | 0,087
3,3 0,109 | 0,057 | 0,044 | 0,032 | 0,047 | 0,056 | 0,057 | 0,066 | 0,076 | 0,083 | 0,089
3,5 0,081 | 0,037 | 0,043 | 0,042 | 0,051 | 0,054 | 0,055 | 0,063 | 0,072 | 0,078 | 0,084
3,7 0,065| 0,035 | 0,030 | 0,024 | 0,031 | 0,032 | 0,031 | 0,035 | 0,041 | 0,047 | 0,054
3,9 0,057 | 0,031 | 0,031 | 0,023 | 0,028 | 0,029 | 0,026 | 0,028 | 0,029 | 0,033 | 0,033
4,1 0,037 | 0,024 | 0,026 | 0,019 | 0,027 | 0,029 | 0,022 | 0,030 | 0,032 | 0,038 | 0,041
4,3 0,037| 0,023 | 0,022 | 0,019 | 0,028 | 0,031 | 0,022 | 0,029 | 0,031 | 0,037 | 0,039
4,5 0,033| 0,021 | 0,019 | 0,017 | 0,021 | 0,020 | 0,020 | 0,024 | 0,025 | 0,026 | 0,025
4,7 0,025| 0,019 | 0,019 | 0,018 | 0,021 | 0,020 | 0,019 | 0,023 | 0,025 | 0,025 | 0,025
4,9 0,021| 0,017 | 0,018 | 0,017 | 0,017 | 0,015 | 0,016 | 0,020 | 0,022 | 0,022 | 0,021
5,1 0,021| 0,017 | 0,017 | 0,017 | 0,017 | 0,014 | 0,015 | 0,019 | 0,021 | 0,022 | 0,021
5,3 0,017| 0,017 | 0,017 | 0,017 | 0,017 | 0,015 | 0,014 | 0,018 | 0,019 | 0,022 | 0,020
5,5 0,014| 0,017 | 0,018 | 0,017 | 0,017 | 0,014 | 0,013 | 0,017 | 0,018 | 0,021 | 0,019
57 0,014 0,018 | 0,018 | 0,018 | 0,016 | 0,014 | 0,013 | 0,017 | 0,018 | 0,020 | 0,019
5,9 0,013| 0,019 | 0,019 | 0,019 | 0,017 | 0,016 | 0,013 | 0,017 | 0,018 | 0,019 | 0,018
6,1 0,013| 0,019 | 0,019 | 0,019 | 0,018 | 0,015 | 0,012 | 0,018 | 0,019 | 0,020 | 0,019
6,3 0,013| 0,019 | 0,019 | 0,019 | 0,016 | 0,015 | 0,012 | 0,017 | 0,018 | 0,020 | 0,019
6,5 0,014| 0,020 | 0,020 | 0,019 | 0,017 | 0,015 | 0,012 | 0,017 | 0,018 | 0,019 | 0,018
6,7 0,014 0,019 | 0,018 | 0,019 | 0,017 | 0,014 | 0,013 | 0,018 | 0,019 | 0,018 | 0,018
6,9 0,015| 0,019 | 0,018 | 0,018 | 0,017 | 0,014 | 0,014 | 0,018 | 0,018 | 0,018 | 0,018
7,1 0,018| 0,021 | 0,020 | 0,022 | 0,023 | 0,022 | 0,018 | 0,024 | 0,024 | 0,024 | 0,025
7,3 0,021| 0,019 | 0,017 | 0,017 | 0,018 | 0,015 | 0,012 | 0,020 | 0,018 | 0,018 | 0,019
7,5 0,020| 0,021 | 0,018 | 0,021 | 0,023 | 0,022 | 0,018 | 0,023 | 0,024 | 0,024 | 0,024
7,7 0,013| 0,017 | 0,016 | 0,016 | 0,019 | 0,015 | 0,011 | 0,018 | 0,019 | 0,018 | 0,019
7,9 0,013| 0,016 | 0,016 | 0,016 | 0,018 | 0,015 | 0,011 | 0,018 | 0,019 | 0,018 | 0,019
8,1 0,012| 0,016 | 0,016 | 0,017 | 0,019 | 0,015 | 0,011 | 0,018 | 0,019 | 0,018 | 0,020
8,3 0,012| 0,016 | 0,017 | 0,017 | 0,019 | 0,017 | 0,011 | 0,018 | 0,019 | 0,018 | 0,019
8,5 0,012| 0,016 | 0,017 | 0,017 | 0,018 | 0,016 | 0,011 | 0,018 | 0,019 | 0,018 | 0,019
8,7 0,012| 0,016 | 0,017 | 0,017 | 0,019 | 0,016 | 0,011 | 0,019 | 0,019 | 0,020 | 0,019
8,9 0,013| 0,017 | 0,018 | 0,017 | 0,018 | 0,016 | 0,012 | 0,019 | 0,019 | 0,021 | 0,020

Note:
The normalization current is 28,986 A.
The harmonics, interharmonics and higher frequencies are maximum values of all three phases.
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Report No.: PV2203WDG0348-1
4.8 EMC and power quality -

Switching operation (Rapid voltage changes)

The purpose of the test is to determine k; and Kimax.
The following three cases must be tested (where applicable).
- Switch-on for any capacity
- Unfavourable case when switching the generator step
- Switch-on for nominal capacity
Note: For PV-plants the inverter is the generator
- Switch-off for nominal capacity (no emergency shutdown, but operative shutdown)

If the manufacturer knows more critical cases (e.g. different cos @ parameters) then these additional have
to be tested

Test conditions:

Frequency: 50 Hz + 0,5%

THD of the voltage supply: <3 %

Voltage rise of the PGU at 100 Pemax %: < 3 %

Test:
ASW20K-LT-G2 Pro

Switch-on for any capacity (10% PEmax)

Phase L1 L2 L3

Single period effective

1,214 | 1,012 | 0,727 | 0,508 | 0,870 | 0,707 | 0,840 | 0,510 | 0,992
values of the current [A]

Single period effective
values of the voltage [V]

ki value [1] 0,042 | 0,035 | 0,025 | 0,018 | 0,030 | 0,024 | 0,029 | 0,018 | 0,034
kimax value [1] 0,042

229,58 | 230,36 | 229,58 | 229,70 | 229,43 | 229,59 | 230,52 | 230,06 | 230,56

Unfavourable case when switching the generator step (not necessary for electronic inverter)

Phase L1 L2 L3

Single period effective

N/A N/A N/A N/A N/A N/A N/A N/A N/A
values of the current [A]

Single period effective
values of the voltage [V]

ki value [1] N/A N/A N/A N/A N/A N/A N/A N/A N/A
kimax value [1] N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

Switch-on for nominal capacity

Phase L1 L2 L3

Single period effective

1,056 | 0,762 | 0,626 | 0,517 | 0,926 | 0,855 | 0,648 | 0,530 | 1,036
values of the current [A]
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4.8 EMC and power quality p
Switching operation (Rapid voltage changes)

Single period effective
values of the voltage [V]

ki value [1] 0,036 | 0,026 | 0,022 | 0,018 | 0,082 | 0,029 | 0,022 | 0,018 | 0,036
kimax value [1] 0,036

229,60 | 230,36 | 229,40 | 229,56 | 230,15 | 229,93 | 230,48 | 229,46 | 230,41

Switch-off for nominal capacity

Phase L1 L2 L3

Single period effective

14,875 | 20,573 | 18,506 | 19,707 | 21,062 | 14,120 | 13,231 | 21,189 | 19,173
values of the current [A]

Single period effective

228,87 | 229,46 | 229,75 | 229,45 | 229,28 | 229,18 | 229,65 | 229,55 | 229,10
values of the voltage [V]

ki value [1] 0,513 | 0,710 | 0,638 | 0,680 | 0,727 | 0,487 | 0,456 | 0,731 | 0,661
kimax value [1] 0,731

Grid Frequency [HZz] 50,0

Grid voltage [V] 230,0

Rated current I [A] 28,99

Highest kimax value for all switching operations [1] 0,731

Note:

Limits:

kimax= 1,2 for synchronous generators with fine synchronization, converter; (electronic inverter)

kimax = 4 for asynchronous generators, which are switched on at 95% to 105% of their synchronous speed, if
no further details are available regarding the type of current limitation. With regard to short-term
compensation processes, the condition mentioned below for very short voltage changes must also be
observed.

Kimax = 8 for asynchronous generators that are powered up by the network if la is unknown. (la = starting
current)

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-

LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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4.8 Voltage fluctuation and flicker P

Test result:

Maximum permissible voltage fluctuation (expressed as a percentage
Test conditions: of nominal voltage at 100 % power) and flicker as per EN 61000-3-3
and/or EN 61000-3-11.

Test: ASW20K-LT-G2 Pro

Value Pst P« 2 hours d(t) s00ms dc dimax
Limit 1,0 0,65 3,3% 3,3% 4%
L1 0,19 0,19 0,00 0,17 0,75
Test value L2 0,19 0,19 0,00 0,19 0,69
L3 0,19 0,19 0,00 0,18 0,74
Note:

*The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and
stopping, Mains Impedance according EN61000-3-11:

Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283Q) for single phase inverter use also
Rn=0,16Q; jX,= 0,1Q.

Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zret * 3,3% / de(Pn)-

The tests should be based on the limits of the EN 61000-3-11 for more than 16A.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-

LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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4.8 EMC a_md_power quality P
DC-Injection
Test result: ASW3K-LT-G2 Pro
Protection limit Tested at four power levels limit 0,5% of lac;nom (21,7mA)
Output power ~20% ~50% ~75% ~100%
Abs. Max. Test Value:L1 [mA] 20,9 18,1 20,0 20,0
Abs. Ave. Test Value:L1 [mA] 9,2 4.8 6,5 6,2
Abs. Max. Test Value:L2 [mA] 20,7 20,9 20,0 20,0
Abs. Ave. Test Value:L2 [mA] 5,6 11,2 9,2 9,5
Abs. Max. Test Value:L3 [mA] 20,9 17,0 20,0 19,0
Abs. Ave. Test Value:L3 [mA] 11,9 4,4 5,3 4,2
Test result: ASW20K-LT-G2 Pro
Protection limit Tested at four power levels limit 0,5% of lac;nom (144,9mA)
Output power ~20% ~50% ~75% ~100%
Abs. Max. Test Value:L1 [A] 17,2 35,4 49,9 65,7
Abs. Ave. Test Value:L1 [A] 4,3 9,2 12,3 17,3
Abs. Max. Test Value:L2 [A] 19,6 32,9 45,1 57,2
Abs. Ave. Test Value:L2 [A] 4,7 10,1 12,2 15,7
Abs. Max. Test Value:L3 [A] 17,8 33,5 54,6 65
Abs. Ave. Test Value:L3 [A] 44 9,0 14,5 16,4

Note:
Test method and setting value refer Annex D.3.10 of EN 50438:2013.

Testing must be performed according to WI 10.4.-03.doc rev D. The internal temperature of the EUT must
be stabilized, No temperature drift of more than 2K within 1 hour is allowed.

The tests had been performed on the ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is
almost same as in hardware and just power derated by software.
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Diagram of permanent dc-injection
ASW3K-LT-G2 Pro
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4.8 Immunity to voltage dips and short interruptions P

For a directly coupled SSEG For a Inverter SSEG
L1

Time after

Parameter Symbol Value fault Volts Amps
Peak Short Circuit current o N/A 20ms 6,67Vac 0,25A
Initial Value of aperiodic A N/A 100ms N/A N/A
current
Initial trical short-
nitial symme *rlca shor I N/A 250ms N/A N/A
circuit current
Decaying (aperiodic)
component of short circuit inc N/A 500ms N/A N/A
current”
L2
Parameter Symbol Value ;I;:;te after Volts Amps
Peak Short Circuit current lp N/A 20ms 6,25Vac 0,13A
Initial Value of aperiodic A N/A 100ms N/A N/A
current
Iqltla! symmet*ncal short- 5 N/A 250ms N/A N/A
circuit current
Decaying (aperiodic)
component of short circuit ipc N/A 500ms N/A N/A
current”
L3
Parameter Symbol Value :;[Rte after Volts Amps
Peak Short Circuit current lp N/A 20ms 5,02Vac 0,33A
Initial Value of aperiodic A N/A 100ms N/A N/A
current
Ir.1|t|a! symmet*rlcal short- 5 N/A 250ms N/A N/A
circuit current
Decaying (aperiodic)
component of short circuit ipc N/A 500ms N/A N/A
current*
Regctance/Reslstance X/R N/A T!me to 0,070s In seconds
Ratio of source trip
Note:
For rotating machines and linear piston machines the test should produce a 0s — 2s plot of the short circuit
current as seen at the Generating Unit terminals.
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* Values for these parameters should be provided where the short circuit duration is sufficiently long to
enable interpolation of the plot.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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4.8 Unbalance P
Test: ASW20K-LT-G2 Pro
P P* Ui U+ l1.* 1. ui Ui abs® Number
[YoPmax] [kW] [V] V] [A] [A] [% 114] [% In] of data
sets
0-5 0,560 229,94 0,168 0,812 0,025 3,079 0,086 3
10 1,992 229,97 0,144 2,888 0,037 1,281 0,128 3
20 4,084 230,02 0,142 5,918 0,046 0,777 0,159 3
30 6,179 230,07 0,145 8,952 0,061 0,681 0,210 3
40 8,270 230,13 0,138 11,979 0,079 0,659 0,273 3
50 10,356 230,17 0,140 14,998 0,094 0,627 0,324 3
60 12,437 230,22 0,141 18,007 0,110 0,611 0,379 3
70 14,519 230,28 0,139 21,017 0,126 0,600 0,435 3
80 16,567 230,33 0,144 23,975 0,137 0,571 0,473 3
90 18,644 230,37 0,142 26,976 0,151 0,560 0,521 3
100 20,523 230,41 0,149 29,691 0,16 0,539 0,552 3
Maximum unsymmetry Uimax (210%Pn) 0,552
Note:
*1 min-average values of positive and negative sequence data.
The unsymmetry is calculated according to following equation:
u, =12 000%
1+
Additionally the unsymmetry is calculated relative to nominal current according to following equation:
Uiy =%-100%
The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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Diagram
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EN 50549-1:2019: Interface protection

Clause Test requirement Test procedure according standard Result
493 Ereo?ggt?(;'r‘le”ts on voltage and frequency | ey .21:2019-04, Annex A3.1to A3.4 | P
4.9.3.1 Undervoltage protection EN 50438, Annex D.2.3 P
Overvoltage protection EN 50438, Annex D.2.3 P
Overvoltage 10 min mean protection EN 50160 P
Underfrequency protection EN 50438, Annex D.2.4 P
Overfrequency protection EN 50438, Annex D.2.4 P
49.4.2 Loss of Mains (LoM) detection IEC 62116:2014 P

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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4.9.3 Requirements on voltage and frequency protection P
Checklist
Several points to check
Clause
4.9.3.1to | All thresholds must be adjustable P
49.3.6
Voltage values
Stage 1 [27 < Stage 2 [27 <<
Threshold gell ] ge2l ]
Operate voltage Operate time Operate voltage Operate time
Range 0,2-1,0 Un 0,1-100s 0,2-1,0 Un 0,1-5s
Steps 0,01 Un 0,1s 0,01 Un 0,05s
Stage 1 [59 >] Stage 2 [59 >>] Overvoltage 10. min mean
protection
Threshold o t o t o t
perate . perate . perate .
voltage Operate time voltage Operate time voltage Operate time
3s not
Range 1,0-1,2 Un 0,1-100s 1,0-1,3 Un 0,1-5s 1,0-1,15 Un adjustable
Steps 0,01 Un 0,1s 0,01 Un 0,05s 0,01 Un --
Frequency values
Stage 1 [81 < Stage 2 [81 <<
Threshold gell ] ge 2l ]
Operate frequency Operate time Operate frequency Operate time
Range 47,0-50,0Hz 0,1-100s 47,0-50,0Hz 0,1-5s
Steps 0,1 Hz 0,1s 0,1 Hz 0,05s
Stage 1 [81 > Stage 2 [81 >>
Threshold gell ] ge 2l .
Operate frequency Operate time Operate frequency Operate time
Range 50,0-52,0Hz 0,1-100s 50,0-52,0Hz 0,1-5s
Steps 0,1 Hz 0,1s 0,1 Hz 0,05s
4926 Insensitive against 40ms frequency transients, so that the unit will not trip P
Note:
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4.9.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50549-1 for default settings)
. Output power: 20,0kW
Test conditions Fre<qpuer§)cy: 504/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
vl vl vl [s] [s]
264,1 230 to 269 0,141
Stage 1 264,0 230 to 269 0,140
115% of Un 264,3 230 to 269 0,120 <3,0s
=264,5 264,3 230 to 269 0,127
264,6 230 to 269 0,130
287,3 230 to 292 0,132
Stage 2 287,3 230 to 292 0,156
125% of Un 287,3 230 to 292 0,147 0,1s<t=<0,2s
=287,5 287,3 230 to 292 0,132
L1 287,3 230 to 292 0,135
183,9 230 to 189 3,515
Stage 183,9 230 to 189 3,525
80% of Un 183,7 230 to 189 3,508 2,0s <t<5,0s
=184 183,7 230 to 189 3,514
183,9 23010 189 3,510
115,6 23010 120 1,422
Stage 2 115,6 230to 120 1,439
50% of Un 115,7 23010 120 1,410 0,1s<t=<2,0s
=115 115,7 23010 120 1,417
115,6 230to 120 1,419
264,5 230 to 269 0,131
Stage 1 264,8 230 to 269 0,144
115% of Un 264,7 230 to 269 0,140 <3,0s
=264,5 264,5 230 to 269 0,134
264,6 230 to 269 0,126
2874 230 to 292 0,131
Stage 2 2874 230 to 292 0,143
125% of Un 287,4 230 to 292 0,150 0,1s<t<0,2s
=287,5 286,5 230 to 292 0,125
Lo 286,5 230 to 292 0,138
184,3 230 to 189 3,520
Stage 184,0 230to 189 3,534
80% of Un 183,7 230 to 189 3,528 2,0s <t<5,0s
=184 184,1 230 to 189 3,518
183,7 230 to 189 3,529
115,4 230to 120 1,422
Stage 2 115,5 230to 120 1,417
50% of Un 115,4 230to 120 1,413 0,1s<t<2,0s
=115 115,56 230to 120 1,419
115,56 23010 120 1,423
fuoas VortasShritanCo, Lo | N, 28, Suie S Ul Seston vt | 1o 07 o
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4.9.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50549-1 for default settings)
. Output power: 20,0kW
Test conditions Fre<qpuer§)cy: 504/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
[Vl [Vl vl [s] [s]
264,1 230 to 269 1,420
Stage 1 264,5 230 to 269 1,430
115% of Un 264,7 230 to 269 1,418 <3,0s
=264,5 264,6 230 to 269 1,434
264,5 230 to 269 1,427
287,6 230 to 292 0,147
Stage 2 287,6 230 to 292 0,123
125% of Un 286,8 230 to 292 0,141 0,1s<t<0,2s
=287,5 287,5 230 to 292 0,146
L3 287,7 230 to 292 0,141
183,9 230 to 189 3,527
Stage 183,7 23010 189 3,517
80% of Un 183,8 230 to 189 3,529 2,0s<t<5,0s
=184 183,7 23010 189 3,522
184,0 23010 189 5,523
115,6 230to 120 0,130
Stage 2 115,5 230to 120 0,130
50% of Un 115,7 230to 120 0,135 0,1s<t<2,0s
=115 115,6 230to 120 0,135
115,6 230to 120 0,140
Note:
The trip values were evaluated by varying the applied voltage from Un down to Uth-ow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Uth-nigh + 2% of Un in steps of 0,5% of Unfor
over-voltage testing, Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the
trip value itself, The disconnection time was measured by application of a negative voltage step from Un to
the operate value -5% of Un as well as positive voltage step from Un to the operate value +5% of Un.
The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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Scope pictures of the disconnection time
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Scope pictures of the disconnection time

Under voltage - Stage 1 (L1 phase)
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Scope pictures of the disconnection time

Over voltage - Stage 1 (L2 phase)
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Scope pictures of the disconnection time

Under voltage - Stage 1 (L2 phase)
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Scope pictures of the disconnection time

Over voltage - Stage 1 (L3 phase)
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Scope pictures of the disconnection time

Under voltage - Stage 1 (L3 phase)
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4.9.3 Requirements on voltage and frequency protection
4.9.3.1 General )
(Maximum voltage 10 min mean protection according to EN 50160)
(Setting value refer EN 50438 for default settings)
Trip value Setting [V] 253
Setting values of the protection: Setting Taisconnection trip value [S] 600
Setting T disconnection [ms] 200
Test:
Disconnection time [s] Limit [s]
The voltage is set to 100% Un and held for 600 s, Thereafter the voltage is set to 112% Un,
Disconnection must take place within 600 s,
a) Phase 1: 519s
Phase 2: 529 s <600s
Phase 3: 521 s
The voltage is set to Un for 600 s and then to 108% Un for 600 s, No disconnection should take
place,
b) Phase 1: No Disconnection
Phase 2: No Disconnection D|sconnect|c;)r|1as(;:r;ould not take
Phase 3: No Disconnection
The voltage is set to 106 % Un and held for 600 s, Thereafter the voltage is set to
114 % Un, The disconnection should last for half the period as in Point a)*
c) Phase 1: 332s The disconnection time should be
Phase 2: 343 s about 50 % of the value measured
Phase 3: 329s ina,
Test:
a) This test serves as proof of the measurement accuracy and the maximum set time.
b) This test serves as proof of the measurement accuracy.
¢) This test serves as proof of the correct formation of the 1 minute running mean value.
Assessment criterion:
The permitted tolerance between setting value and trip value of the voltage may not exceed £ 1 % of Un.
Limit values:
Rise-in voltage protection 1,1 Un after a max. 600 s, the switch off after 200 ms.
Note:
If only one integrated protection is used for the power generation systems, the value of the rise-in voltage
protection of 1,1 Unmay not be changed.
*If the setting value is set to 600 s, then the disconnection time can be in the range between 225 s and 375
S.
The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as
in hardware and just power derated by software.
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a) Voltage set to 112 % U, for phase 1:
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b) Voltage set to 108% U, phase 1:
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c) Voltage set to 106 % Uy, thereafter 114% U, phase 1:
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a) Voltage set to 112 % Un for phase 2:
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b) Voltage set to 108% Un phase 2:
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a) Voltage set to 112 % Un for phase 3:
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49.3 Requirements on voltage and frequency protection p
4.9.3.1 General (Interface protection: Over/under frequency)

. Output power: 20,0kW
Test conditions pUnp= 230Vac
Under-frequency Over-frequency
P Unde?-t:?ezzlency e Ovefltarggt:ency e
Limit 47,50 Hz 0,3<t<0,5s 51,50 Hz 0,3<t<0,5s
47,50 Hz 51,49 Hz
47,50 Hz 51,49 Hz
Trip value [Hz] 47,50 Hz 51,49 Hz
47,50 Hz 51,49 Hz
47,50 Hz 51,49 Hz
0,466 0,313
Disconnection 50,00 Hz 0,445 50,00 Hz 0,328
time [] to 0,474 to 0,355
47,40 Hz 0,493 51,60 Hz 0,367
0,455 0,393
R Unde?-t:?ezﬁency Ui Over?;?g:uzency Ui
Limit 47,00 Hz 0,1<t<02s 52,00 Hz 0,1<t<02s
47,00 Hz 52,01 Hz
47,00 Hz 52,01 Hz
Trip value [Hz] 47,00 Hz 52,01 Hz
47,00 Hz 52,01 Hz
47,00 Hz 52,01 Hz
0,135 0,165
Disconnection 50,00 Hz 0.114 50,00 Hz 0.167
fime|[<] to 0,172 to 0,131
46,90 Hz 0,177 52,10 Hz 0,171
0,116 0,129
Note:
For under-frequency testing the applied frequency is varied from fn down to fin-ow -0,1 Hz in steps of 0,025
Hz with a time duration per step exceeding the configured disconnection time, The operate value is the
value of the applied frequency at switch the protection function trips and shall be within fi-iow = 0,05 Hz.
For over-frequency testing the applied frequency is varied from fn up to fin-nigh + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time, The operate value is the value
of the applied frequency at which the protection function trips and shall be within fin-high £ 0,05 Hz.
The disconnection time was measured by applying a negative or positive frequency ramp from f» to the
operate value -0,1 Hz or +0,1 Hz, e,g, from 50 Hz to 47,4 Hz, The time elapsed between the application of
the frequency ramp and the opening of the interface switch was calculated by the measured time minus
the 2500 ms from 50,0 Hz to 47,5 Hz.
The oscilloscope pictures below show the measured worst case disconnection times.
The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
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in hardware and just power derated by software.

LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is almost same as

Scope pictures of the disconnection time
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Under frequency - Stage 2

CHY : 50004/ div T 4 PLLIE TR — —
Position : -1.90 div Wi 0 | " MainziN

1300.0%

X
X2
I S A | 1
Bl A:File
P022/04/08 14:56:01 58838918 fitito 2022/04/08 14:57:42

CHY. ¢ 50.00A/div 7] L CU L — —
Position @ -1.90 div ’ \ $ Main:1.ON

R T O TR T AT

-_I.. ; G A il Tt (]l it ool ;1I:
1 G 1 -|_"|= R I |1 ¥ i |,|||I |i||. i T
LA T SPMT P  T 0 O

) X:File
2022/04/08 16 fiito 2022/04/08 16216212

. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
gg;ea“u;’rfrgf:ni’ﬂenzr‘e” Co., Ld. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 146 of 239 TRF No. EN 50549-1 VER.O



UV
TUVEN

50
=5

7828

BUREAU

Report No.: PV2203WDG0348-1
4.9.4.2 Loss of Mains (LoM) detection
Test circuit and parameters
Parameter Symbol Units
EUT DC Input
DC voltage Voc \Y
DC Current Ioc A
DC Power Poc W
EUT AC ouput
AC voltage Veur Vv
AC current leut A
Real power Peur W
Reactive power Qeut VAr
Test Load
Resistive load current Ir A
Inductive load current I A
Capacitive load current Ic A
AC (utility) power source
Utility real power Pac W
Utility reactive power Qac VAr
Utility current lac A
Block diagram test circuit IEC 62116:2014
Waveform | _
monitar : -

1§

| =

|

DC power | Fpc oc EUT Veut  Teur * Inc AC power
source (inverter) source
(PV) Foses Peyr  Ogut $1 pic Onc (utility)
s2
é%v_ :
AC loads
IEC 1567/08
Figure 1 — Test circuit for islanding detection function in a power conditioner (inverter)
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Load imbalance (real, reactive load) for test condition A (EUT output = 100%) P
Test :
Frequency: 50+/-0,1Hz
Test conditions _ Un=230+/-3Vac
Distortion factor of chokes < 2%
Quality = 1
Disconnection limit 2s (IEC 62116)
No | Peur? Reactive Pac ? Qac ¥ lac Peut Vic Qr Runon | Remark
[% of load [% of [% of [% of [A] [KW per [V] Time s%
EUT QLin6,1,d) | nominal | nominal phase] [ms]
rating] R ] ]
1 100 100 0 0 -- 7,320 740 0,920 890 BL
2 100 100 -10 -10 - -- - - - B
3 100 100 -10 -5 -- -- - - - B
4 100 100 -10 0 -- -- -- -- - B
3 100 100 -10 +5 - -- - - - B
6 100 100 -10 +10 - -- - - - B
7 100 100 -5 -10 - -- - - - B
8 100 100 -5 -5 -- 7,778 740 0,886 156 IB
9 100 100 -5 0 -- 7,750 740 0,869 621 IB
10 100 100 -5 +5 -- 7,685 740 0,847 527 IB
11 100 100 -5 +10 - -- - - - B
12 100 100 -10 -- -- - - - B
13 100 100 -5 -- 7,353 740 0,928 165 IB
14 100 100 +5 -- 7,330 740 0,888 521 IB
15 100 100 +10 - -- - - - B
16 100 100 +5 -10 - -- - - - B
17 100 100 +5 -5 -- 7,090 740 0,970 159 IB
18 100 100 +5 0 -- 7,043 740 0,955 572 IB
19 100 100 +5 +5 -- 6,970 740 0,932 486 IB
20 100 100 +5 +10 - -- - - - B
21 100 100 +10 -10 - -- - - - B
22 100 100 +10 -5 -- -- -- - - B
23 100 100 +10 0 -- -- - - - B
24 100 100 +10 +5 - -- - - - B
25 100 100 +10 +10 - -- - - - B
Parameter at 0% per phase L=10,28mH R= 3,23Q C=985,53uF
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Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

Y Peut: EUT output power.

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

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

4 Fundamental of Iac when RLC is adjusted.

5 BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power Peut = Maximum ©)

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

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

7) Based on EUT rated input operating range, For example, If range is between X volts and Y volts, 75 %
of range =X + 0,75 x (Y — X), Y shall not exceed 0,8 x EUT maximum system voltage (i,e,, maximum
allowable array open circuit voltage), In any case, the EUT should not be operated outside of its allowable
input voltage range.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.

Scope pictures of the disconnection time

Disconnection at No. 1
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Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %) P
Test :

Frequency: 50+/-0,1Hz
Test conditions Un=230+/-3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection limit 2s (IEC 62116)

No | Peur? Reactive Pac? Qac ¥ lac ¥ Peut Vbc Qr Runon | Remar

[% of load [% of [% of [% of [A] [kW per [V] Time ks

EUT Qrin 6,1,d) | nominal] | nominal] phase] [ms]

rating] R
1 66 66 0 -5 - 4,713 500 0,968 200 B
2 66 66 0 -4 - 4,710 500 0,965 213 IB
3 66 66 0 -3 - 4,725 500 0,959 217 IB
4 66 66 0 -2 - 4,720 500 0,953 574 IB
5 66 66 0 -1 - 4,645 500 0,961 592 IB
6 66 66 0 0 - 4,683 500 0,960 736 BL
7 66 66 0 +1 - 4,675 500 0,946 593 IB
8 66 66 0 +2 - 4,675 500 0,941 559 B
9 66 66 0 +3 - 4,710 500 0,934 537 IB
10 66 66 0 +4 - 4,655 500 0,937 477 IB
11 66 66 0 +5 - 4,678 500 0,928 497 IB

Parameter at 0% per L= 15,27mH R= 4,840 C= 663,48)F
phase

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

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

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

4 Fundamental of Iac when RLC is adjusted.

5 BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power Peut = 50 % — 66 % of maximum

EUT input voltage 8 = 50 % of rated input voltage range, +10 %

6) Based on EUT rated input operating range, For example, If range is between X volts and Y volts, 50 %
of range =X + 0,5 x (Y —X), Y shall not exceed 0,8 x EUT maximum system voltage (i,e,, maximum
allowable array open circuit voltage), In any case, the EUT should not be operated outside of its allowable
input voltage range.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
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LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.

Report No.: PV2203WDG0348-1

Scope pictures of the disconnection time

Disconnection at No. 6

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Report No.: PV2203WDG0348-1
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %) P
Test :

Frequency: 50+/-0,1Hz
Test conditions Un=230+/-3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection limit 2s (IEC 62116)

No | Peur? Reactive Pac 2 Qac ¥ lac ¥ Peut Vbc Qr Runon | Remar

[% of load [% of [% of [% of [A] [kW per [V] Time ks®

EUT QLin6,1,d) | nominal] | nominal] phase] [ms]

rating] R
1 33 33 0 -5 - 2,283 260 0,976 154 IB
2 33 33 0 -4 - 2,263 260 0,978 191 IB
3 33 33 0 -3 - 2,248 260 0,982 571 IB
4 33 33 0 -2 - 2,268 260 0,970 573 B
5 33 33 0 -1 - 2,258 260 0,967 555 B
6 33 33 0 0 - 2,248 260 0,977 638 BL
7 33 33 0 +1 - 2,268 260 0,964 564 B
8 33 33 0 +2 - 2,245 260 0,968 565 IB
9 33 33 0 +3 - 2,248 260 0,962 555 IB
10 33 33 0 +4 - 2,255 260 0,952 529 IB
11 33 33 0 +5 - 2,255 260 0,946 515 IB

Parameter at 0% per L= 33,68mH R= 10,620 C=300,860F
phase

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

Y Peut: EUT output power.

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

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

4 Fundamental of Iac when RLC is adjusted.

5 BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power Peut = 25 % — 33 % & of maximum

EUT input voltage 7 = <20 % of rated input voltage range

8 Or minimum allowable EUT output level if greater than 33 %.

7) Based on EUT rated input operating range, For example, If range is between X volts and Y volts, 20 %
of range =X + 0,2 x (Y — X), Y shall not exceed 0,8 x EUT maximum system voltage (i,e,, maximum
allowable array open circuit voltage), In any case, the EUT should not be operated outside of its allowable
input voltage range.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Report No.: PV2203WDG0348-1

Scope pictures of the disconnection time

Disconnection at No. 6
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Report No.: PV2203WDG0348-1

EN 50549-1:2019: Connection and starting to generate electrical power

Clause Test requirement Test procedure according standard Result
4.10.2 Automatic reconnection after trippin EN 50438, Annex D.3.6 P
4.10.3 Starting to generate electrical power EN 50438, Annex D.3.6 P
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Report No.: PV2203WDG0348-1

4.10
4.10.2
4.10.3

Connection and starting to generate electrical power
Automatic reconnection after tripping
Starting to generate electrical power

Setting value

Min. voltage for connected to grid 195,5
Max. voltage for connected to grid 253,0
Min. frequency for connected to grid 49,50
Max. frequency for connected to grid
: 50,10

(Normal operational start-up)
Max. frequency for connected to grid

. . . 9L 50,20
(Automatic reconnection after tripping)
Observation time (=60s) 60,00

Test:

Voltage conditons

a) Start up for voltage range

<85% Un for twice of
observation time

>110% Un for twice of
observation time

Connection:

No connection

No connection

Limit

No connection allowed

b) In voltage range at start-up

285% Un within twice setting
observation time

<110% Un within twice
setting observation time

Reconnection time [s]

710s

720s

Limit: Connected after setting observation time (=60s)
The maximum occurring active power gradient after
connection respectively start generating electrical power is

Gradient: less than the configured maximum active power per minute

Max gradient: disable.

For recorded gradient see diagram below.

¢) In voltage range after voltage failture

285% Un for twice of setting
observation time

<110% Un for twice of
setting observation time

Reconnection time [s]

68,0 s

69,0 s

Limit:

Reconnection after setting observation time (=60s)

Gradient:

10%PEemax/min.

value between 1 min and 10 min.

For adjustable micro generators the maximum occurring
active power gradient after connection respectively start
generating electrical power is less than the configured
maximum active power per minute Max gradient:

For non or partly adjustable generators the connection after
trip of the interface protection is delayed by a randomised

For recorded gradient see diagram below.

Frequency conditions

d) Start up for frequency range

<49,50 Hz for twice of setting
observation time

>50,10 Hz for twice of
setting observation time

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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Report No.: PV2203WDG0348-1

Connection: No connection No connection
Limit No connection allowed

>49,50 Hz within twice of <50,10 Hz within twice of
<) I (EEPIOMEL TS B S setting observation time setting observation time
Reconnection time [s] 70,0s 65,0 s
Limit: Connected after setting delay time(=60s)

The maximum occurring active power gradient after
connection respectively start generating electrical power is
Gradient: less than the configured maximum active power per minute
Max gradient: disable.

For recorded gradient see diagram below.

. >49,50 Hz for twice of setting <50,20 Hz for twice of
i) I A M YD AL S RS observation time setting observation time
Reconnection time [s] 720s 71,0s
Limit: Reconnection after setting observation time (=60s)

For adjustable micro generators the maximum occurring
active power gradient after connection respectively start
generating electrical power is less than the configured
maximum active power per minute Max gradient:
Gradient: 10%PEmax/min.

For non or partly adjustable generators the connection after
trip of the interface protection is delayed by a randomised
value between 1 min and 10 min.

For recorded gradient see diagram below.

Test:

Test condition b) and c): voltage within the limits of 85% to 110%Un.
Test condition e): frequency within the limits of 49,50Hz to 50,10Hz.
Test condition f): frequency within the limits of 49,50Hz to 50,20Hz.

In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Assessment criterion:

a) the micro generator connects respectively starts generating electrical power only in the permitted range
of voltage and frequency and

b) for adjustable micro generators the maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured maximum active power per
minute and

¢) for non or partly adjustable generators the connection after trip of the interface protection is delayed by
a randomised value between 1 min and 10 min.

Note:

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test b) for =2 85% U,
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Graph of the gradual power supply : Test b) for < 110% U,
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test c) for 2 85% Un
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Graph of the gradual power supply : Test c¢) for < 110% U,
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test e) for 2 49,50Hz
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Graph of the gradual power supply : Test e) for < 50,10Hz
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test f) for 2 49,50Hz
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Graph of the gradual power supply : Test f) for < 50,2Hz
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Report No.: PV2203WDG0348-1

Clause Test requirement Test procedure according standard Result
4.11.1 Ceasing active power CEI 0-21:2019-04, Annex A.4.3.3.2 P
4.11.2 Reduction of active power on a set point | FGW TG3, Revision 25, clause 4.1.2 P
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Report No.: PV2203WDG0348-1

4111 Ceasing active power P

Operating time of the monitoring device

Test: Remote tripping signal for the external disconnection
Limit [s]: 5s

Reaction time of the tripping value [s]: 0,385 s

Note:

The test method refer to Annex A,4,3,2 of CEIl 0-21:2019-04,

Generating plants shall be equipped with a logic interface (input port) in order to cease active power output
within five seconds following an instruction being received at the input port, If required by the DSO, this
includes remote operation.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.

Graph of Remote trip signal :
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Report No.: PV2203WDG0348-1
4.11.2 Reduction of active power on set point P

Test result: ASW20K-LT-G2 Pro

Setpoint power bin Peot [KW] Peo [KW] Deviation [%Pn]
[%Pn]
100% 20,00 19,98 -0,10
90% 18,00 18,15 0,75
80% 16,00 16,13 0,65
70% 14,00 14,11 0,55
60% 12,00 12,08 0,40
50% 10,00 10,05 0,25
40% 8,00 8,03 0,15
30% 6,00 6,00 0,00
20% 4,00 3,97 -0,15
10% 2,00 1,94 -0,30
0% 0,00 0,75 3,75
Setpoint power bin Deviation
[%Pn] [%Pn]

Max. deviation 0% 3,75

Limit APgso/Psetpoint: + 5 % of Pemax

Test:

The setpoint signal must be reduced from 100% to 0% Pn:

a) for adjustable PGUs in increments of 10% Pn, 1 minute must elapse after every change to the

setpoint setting so that the PGU can settle at the new setpoint, Then the active power of the PGU
must be measured as a 1-min mean value.

b) For all other PGUs, in line with their adjustable steps, 5 minutes must elapse after the setpoint
setting is changed so that the PGU can settle at the new setpoint, Then the active power of the PGU must
be measured as a 1-min mean value.

Assessment criterion:
a) for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% Pemax
- the setting time determined this way is £ 1min
b) For all other PGUs:
- the active power value does not exceed the setpoint by more than 5% Pemax or
- the setpoint is fallen below within 5 minutes or the PGU has switched off

Note:
The setting time is = 1min. See below “Graph of the setting accuracy”.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
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LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
Graph of active power on set point
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EN 50549-1:2019

Clause Test requirement Test procedure according standard Result

Requirements regarding single fault
413 tolerance of interface protection system | VDE V 0124-100:2020, clause 5.5.2 P
and interface switch
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4.13 Requirements regarding single fault tolerance of interface protection P
system and interface switch
Test condition el
Component Fault Test Fuse | .ondition Result
No. time | No,
AC DC AC DC
DC+ to DC- Reverse 230V | 800V |10min |-- 230V | 800V | PV inverter can not
0,1A |0,1A 0,1A |0,1A |start-up.
Error code E03” Relay
check Fail”
No damage, No hazard.
Qutput Lto L Short 230V | 800V |10min |-- 230V [ 800V | PV inverter can not
0,1A |0,1A 0,1A |0,1A | start-up.
Error code E03” Relay
check Fail”
No damage, No hazard.
OQutput Lto N [ Short 230V | 800V |10min |-- 230V [ 800V | PV inverter can not
0,1A |0,1A 0,1A |0,1A | start-up.
Error code E03” Relay
check Fail”
No damage, No hazard.
OQutputLto G | Short 230V | 800V |10min |-- 230V [ 800V | PV inverter can not
0,1A |0,1A 0,1A |0,1A |start-up.
Error code E03” Relay
check Fail”
No damage, No hazard.
DC+to DC - Short 230V | 800V |10min |-- 230V | 800V | PV inverter can not
0,1A |0,1A 0,1A |0,1A |start-up.
Error code E03” Relay
check Fail”
No damage, No hazard.
DC source Disconnec 230V | 800V |10min |-- 230V | 800V | PV inverter
disconnected | ted without 0,1A |0,1A 0,1A [0,1A |disconnected from grid
additional immediately.
fault Error code E34 “grid
voltage fault”
No damage, no hazard.
DC source IGBT 230V | 800V |10min |-- 230V | 800V | PV inverter
disconnected shorted 0,1A |0,1A 0,1A [0,1A |disconnected from grid
immediately.
Error code E34 “grid
voltage fault”
No damage, no hazard.
Mains outage | Disconnec ted |230V [800V |10min |-- 230V [ 800V | PV inverter
0,1A |[0,1A 0,1A |0,1A |disconnected from grid
immediately.
Error code E34 “grid
voltage fault”
No damage, no hazard.
Y1 capacitor, |Short 230V 800V |[10min |-- 230V | 800V | PV inverter shut down
C200 0,1A |0,1A 0,1A |0,1A |immediately. Red fault
LED light. No
components damage,
no hazard.
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4.13 Requirements regarding single fault tolerance of interface protection P
system and interface switch
Test condition el
Component Fault Test Fuse | .ondition Result
No. time | No,
AC DC AC DC
Bus capacitor, | Short 230V | 800V |10min |-- 230V [ 800V [PV inverter stop
C209 0,1A |0,1A 0,1A [0,1A |operation immediately
after short-circuit. No
output power feed into
grid. C149 damaged, no
hazard.
TX850, pin 13— | Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down.
pin 14 0,1A |0,1A 0,1A [0,1A |LED Off. No
components damage,
no hazard.
TX850, pin 11 | Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down.
—pin12 0,1A |0,1A 0,1A [0,1A |LED Off. No
components damage,
no hazard.
TX350- Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down.
EI28, pin 1 - 0,1A |0,1A 0,1A [0,1A |LED Off. No
pin 3 components damage,
no hazard.
TX300- Short 230V 800V |10min |-- 230V [ 800V [PV inverter shut down.
EI28, pin 9 — 0,1A |0,1A 0,1A |0,1A |LED Off. No
pin 10 components damage,
no hazard.
Boost IGBT Short 230V | 800V |10min |-- 230V | 800V | PV inverter PV1 stop
Q150, C-E 0,1A |0,1A 0,1A |0,1A |[working, PV2 works
normally. No fault
information. No
components damage,
no hazard.
Boost IGBT Short 230V | 800V |10min |-- 230V [ 800V | PV inverter PV1 stop
Q150, G-E 0,1A [0,1A 0,1A [0,1A |working, PV2 works
normally. No fault
information. No
components damage,
no hazard.
Boost Diode Short 230V | 800V |10min |-- 230V [ 800V | Normal operation. No
D151 0,1A |0,1A 0,1A [0,1A |other components
damage, no hazard.
Boost IGBT Short 230V | 800V |10min |-- 230V [ 800V | PV inverter PV2 stop
Q151, C-E 0,1A |0,1A 0,1A |0,1A |working, PV1 works
normally. No fault
information. No
components damage,
no hazard.
Boost IGBT Short 230V | 800V |10min |-- 230V [ 800V | PV inverter PV2 stop
Q151, G-E 0,1A [0,1A 0,1A [0,1A |working, PV1 works
normally. No fault
information.
No components
damage, no hazard.
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Report No.: PV2203WDG0348-1

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

c Test condition | T F Fault
omponent Eault lest | Fuse | condition Result
No. time | No,

AC DC AC DC
Boost Diode Short 230V | 800V |10min |-- 230V [ 800V | Normal operation. No
D150 0,1A |0,1A 0,1A [0,1A |other components
damage, no hazard.
INV IGBT Short 230V 800V |10min |-- 230V | 800V | PV inverter shut down
Q200, C-E 0,1A |0,1A 0,1A |0,1A |immediately. Red fault
LED light, The fault
information” 6409
interference of device”.
No components
damage, no hazard.
INV IGBT Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down
Q210, C-E 0,1A |0,1A 0,1A |0,1A |immediately. Red fault
LED light, The fault
information “6409
interference of device”.
No components
damage, no hazard.
INV IGBT Short 230V 800V |10min |-- 230V | 800V | PV inverter shut down
Q208. C-E 0,1A |0,1A 0,1A |0,1A |immediately. Red fault
LED light, The fault
information “6409
interference of device”.
No components
damage, no hazard.
Relay K501 Short before  [230V 800V |10min |-- 230V [ 800V [PV inverter could not
start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay K503 Short before |230V | 800V |10min |-- 230V [ 800V [PV inverter could not
start-up 0,1A |[0,1A 0,1A |0,1A |start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay K505 Short before  [230V [800V |10min |-- 230V [ 800V [PV inverter could not
start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.
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Report No.: PV2203WDG0348-1

4.13

Requirements regarding single fault tolerance of interface protection

system and interface switch

Component
No.

Fault

Fault

Test condition | Test |Fuse

condition

time | No,
AC DC AC

DC

Result

Relay K507

Short before
start-up

230V 800V | 10min |- 230V
0,1A |0,1A 0,1A

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay K509

Short before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay K511

Short before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay driver
R541

Open before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay driver
R544

Open before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay driver
Q504

Short before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.

Relay driver
Q505

Short before
start-up

230V
0,1A

800V
0,1A

230V
0,1A

10min | --

800V
0,1A

PV inverter could not
start. Red fault LED
light, The fault
information” Relay
check Fail”. No
components damage,
no hazard.
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Report No.: PV2203WDG0348-1
4.13 Requirements regarding single fault tolerance of interface protection P
system and interface switch
Test condition Fault
Component Fault Test Fuse | .ondition Result
No. time | No,
AC DC AC DC
PV array Short before  [230V 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
Q552,Cto E Fault”. No components
damage, no hazard.
PV array Open before |230V | 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
R583 Fault”. No components
damage, no hazard.
PV array Open before |230V | 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A |0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
R550 Fault”. No components
damage, no hazard.
PV array Short before  [230V [800V |10min |-- 230V [ 800V | PV inverter works
insulation start-up 0,1A |0,1A 0,1A [(0,1A normally. No other
resistance components damage,
monitoring, no hazard.
R557
PV array Short before |230V | 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
R559 Fault”. No components
damage, no hazard.
PV array Open before 230V [800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A |0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
R570 Fault”. No components
damage, no hazard.
PV array Short before  [230V 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
RY550 (Pin5-8) Fault”. No components
damage, no hazard.
PV array Short before |230V | 800V |10min |-- 230V [ 800V [PV inverter could not
insulation start-up 0,1A |0,1A 0,1A [0,1A |start. Red fault LED
resistance light, The fault
monitoring, information” Isolation
RY551 (Pin3-4) Fault”. No components
damage, no hazard.
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Report No.: PV2203WDG0348-1

4.13

Requirements regarding single fault tolerance of interface protection

system and interface switch

Component
No.

Fault

Test condition

AC DC

Test
time

Fuse
No,

Fault

condition

AC

DC

Result

PV array
insulation
resistance
monitoring,
C554

Short before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter works
normally. No other
components damage,
no hazard.

RCMU detect,
Q402

Short before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter could not
start to work. Red fault
LED light. The
Warning information
“Ground connect
warning”. No
components damage,
no hazard.

RCMU detect,
R423

Open before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter could not
start to work. Red fault
LED light. The
Warning information
“Ground connect
warning”. No
components damage,
no hazard.

RCMU detect,
R425

Open before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter could not
start to work. Red fault
LED light. The
Warning information
“Ground connect
warning”. No
components damage,
no hazard.

RCMU detect,
R441

Open before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter could not
start to work. Red fault
LED light. The
Warning information
“Ground connect
warning”. No
components damage,
no hazard.

RCMU detect,
C433

Short before
start-up

230V
0,1A

800V
0,1A

10min

230V
0,1A

800V
0,1A

PV inverter could not
start to work. Red fault
LED light. The Warning
information “Ground
connect

warning”. No
components damage,
no hazard.
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ERiac] Report No.: PV2203WDG0348-1
4.13 Requirements regarding single fault tolerance of interface protection P
system and interface switch
Test condition e
Component Fault Test Fuse | .ondition Result
No. time | No,
AC DC AC DC
Main CPU, Short 230V [800V |10min|-- 230V | 800V | PV inverter shut down
us16 +3.3V power |0,1A |0,1A 0,1A |0,1A |immediately. DSP
supply pin to protect by itself for low
GND voltage No components
damage, no hazard.
Inverter can be
restarted and operated
normally when the fault
was removed.
Main CPU, Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down
us16 +1.2V power |0,1A |0,1A 0,1A |0,1A |immediately. DSP
supply pin to protect by itself for low
GND voltage No components
damage, no hazard.
Inverter can be
restarted and operated
normally when the fault
was removed.
Main CPU, Oscillator 230V | 800V |10min |-- 230V | 800V | PV inverter shut down
us16 short 0,1A |[0,1A 0,1A |0,1A immediately. LED Off.
No components
damage, no hazard.
Inverter can be
restarted and
operated normally
when the
fault was removed.
Communica Open 230V | 800V |10min |-- 230V [ 800V | PV inverter shut down
tion between 0,1A |[0,1A 0,1A [0,1A |immediately. LED
DSPs, R667 indicator On/Off flash
alternatively. No
components damage,
no hazard.
Slave CPU, Short 230V | 800V |10min |-- 230V | 800V | PV inverter shut down
us23 +3.3V 0,1A |[0,1A 0,1A |0,1A |immediately. DSP
power supply protect by itself for low
pin to GND voltage.No components
damage, no hazard.
Inverter can be restarted
and operated normally
when the fault was
removed.
The errors in the control circuit simulate that the safety is even under one error ensured,
Addendum - Shutdown device
Each active phase can be switched, (L and N) Yes
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Report No.: PV2203WDG0348-1
4.13 Requirements regarding single fault tolerance of interface protection P
system and interface switch
C Test condition | T F Fault
omponent Fault Iest use | ondition Result
No. time | No,
AC DC AC DC

If no galvanic separation between AC and DC (PV):
Two relays in series on each active phase are necessary to fulfil the basic
insulation or simple separation based on the PV working voltage,

Two relays in series on
each active phase

Note:

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in

hardware and just power derated by software.
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Report No.: PV2203WDG0348-1

Test Results for Belgium (C10/11:2021)
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Report No.: PV2203WDG0348-1

The following deviations for Belgium (C10/11) have been applied according the EN 50549-1:2019:

Parameter Max. disconnection time Trip value
Over voltage —stage 1 @ 0,2s 230V +10% (253 V)
Over voltage — stage 2 0,2s 230V +15% (264,5 V)
Under voltage 2 0,2s 230V -20% (184V)
Over frequency 0,2s 51,5 Hz
Under frequency 0,2s 47,5 Hz
Reconnection settings for voltage 0,85 Un<U<1,10 Un
Connection settings for frequency 49,9 Hz < f<50,1 Hz

(Normal operational start-up)

Reconnection settings for frequency 49,9 Hz<f<50,1 Hz
(Automatic reconnection after tripping)

Active power gradient normal operation 20%Pr/min

starting

Active power gradient after tripping 10%Pn/min
Reconnection time >260s

Loss of mains according EN 62116 (LoM) Inverter shall disconnect within 2s.

a Qver voltage — stage1: 10 min-mean-value corrsponding to EN 50160.
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Report No.: PV2203WDG0348-1
4.4.2 Operating frequency range P
4.4.4 Continuous operating voltage range
Over-voltage [V]: 253,0
) 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 Ss; cosp = 1
- Test2:U=1955V;f=48,5Hz; P =1,00 Sp; cose = 1
- Test3:U=253,0V;f=51,5Hz; P =1,00 Sp; cose =1
- 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 Sn; cos® = 1
- Test6:U=230,0V;f=525Hz;P=1,00Sn;cosg =1
Test result: ASW20K-LT-G2 Pro

Test sequence Voltage [V] Frequency [HZz] Output power [kKW] Cos ¢
Test1 195,54 47,50 18,81 1,000
Test2 195,54 48,50 18,80 1,000
Test3 253,42 51,50 20,00 0,999
Test4 230,44 50,00 19,97 0,999
Test5 230,55 50,50 19,98 1,000
Test6 230,52 52,50 19,98 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, 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, test 5 and test 6, automatic adjustment to reduce power in the case of over-
frequency was disabled.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Report No.: PV2203WDG0348-1

4.5.2

Rate of change of frequency (ROCOF) immunity
Deviations for Belgium (C10-11_ed2-1:2019-09, D.5.1)

515 Hr ﬁ\
S50 e te 055 51,00

Sequences Profile Profile duration Confirm no trip
Positive Frequency drift Overfrequency profile 2,5 No trip
Negative Frequency drift | Underfrequency profile 4,5 No trip
Test Profile:

[ Frequeny
T+ 1,08 515 H 142,08 5L5H w00 e o

t 42,58 51,0 Hz

- LS 5 49,0 H2

tr45549,0 Hz

should not trip during this test.

500 ML T+0,0s; 50,0 HZ
47,5 Hil
L+ 205475 He 1+3,0547,5He
495 Hr 470 Hr
t-LD 00 1,0 t ts 308 teass teS0s L0 E=00s kel@s te300 0 1s%08s 0 G=AfSs k+50s
Time ime
Overfrequency profile Underfrequency profile
Note:

Test method refer clause D.5.1 of C10-11_ed2-1:2019-09.
On reaching the end frequency it should be maintained for a period of at lease 10 seconds. The EUT

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in

hardware and just power derated by software.
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Report No.: PV2203WDG0348-1

4.7.2.2 Capabilities p

4.7.2.3.4 Power related Control mode (cos ¢ (P) curve)

Test result: ASW3K-LT-G2 Pro

Test a): 4RI AR B 5] FHYR.

P/ Pemax [%] 10 20 30 40 50 60 60 70 80 90 | 100

Sgljemea” 20% t0 100% Pemax

UV A | 2391 2392 [ 239,2 | 239,2 | 2392 | 243,8 | 243,8 | 243,8 | 243,8 | 2438
: 8 2 3 3 4 3 4 5 5 5

Peso [KW]: NA | 056 | 0,90 | 1,20 | 1,51 | 1,80 | 1,79 | 2,10 | 2,39 | 2,69 | 2,71

[F:,Z??OfPEmax N/A | 18,60 | 30,09 | 40,15 | 50,18 | 59.95 | 59,72 | 69,88 | 79.77 | 89,74 | 90.39

Qeso [KVAT: N/A | -0,02 | -0,02 | -0,02 | -0,02 | -0,03 | -0,34 | -0,58 | -0,83 | -1,10 | -1,16

COS PEso: N/A | 0,999 | 0,994 | 0,996 | 0,997 | 0,998 | 0,980 | 0,961 | 0,943 | 0,924 | 0,919

‘F’,‘éjofpse‘p"‘”mf N/A | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 0,980 | 0,960 | 0,940 | 0,920 | 0,920

Limit cos @ g3o: COS Psetpoint £ 0,01

Test b):

Pemax/P [%] 100 | 90 80 70 60 60 50 40 30 20 10

sgljemea” 20% t0 100% Pemax

UV 243,8 | 2438 | 243,8 | 243,8 | 243,8 | 239,2 | 239,2 | 239,2 | 289,2 | 239,1 | \ x
' 5 5 4 3 3 3 2 2 2 8

Peso [KW]: 271 | 269 | 239 | 210 | 1,79 | 1,80 | 1,50 | 1,20 | 0,89 | 0,56 | N/A

[F:,Z??OfPEmax 90,36 | 89,70 | 79.71 | 69,87 | 59,51 | 59.87 | 50,13 | 40,07 | 29.80 | 18,60 | N/A

Qeso [KVAT: 4,16 | -1,10 | -0,83 | -0,58 | -0,34 | -0,03 | -0,03 | -0,02 | -0,02 | -0,02 | N/A

COS PEso: 0,918 | 0,924 | 0,942 | 0,960 | 0,980 | 0,998 | 0,997 | 0,996 | 0,994 | 0,999 | N/A

‘F’féjofpse‘p"‘”mf 0,920 | 0,920 | 0,940 | 0,960 | 0,980 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | N/A

Limit cos @ g3o: COS Psetpoint £ 0,01

Test:

Graph of cos ¢(P): Test a)
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Test result: ASW20K-LT-G2 Pro
Test a): 457K L35 FHJH .

P / Pemax [%] 10 | 20 | 30 | 40 | 50 | 60 | 60 | 70 | 80 | 90 | 100
Sgljemea” 20% t0 100% Pemax
UV a | 2392 2393 [ 239.3 | 2394 [ 2394 | 244,0 [ 2441 [ 244,1 | 244,1 [ 2441
: 8 3 7 3 7 6 0 4 8 9
Peso [KW]: N/A | 399 | 600 | 800 | 999 | 11,99 | 11,97 | 1394 | 1591 | 17.95 | 18.35
F,Z?E’OfPEmax N/A | 19.96 | 30,01 | 40,00 | 49,96 | 59.93 | 59.87 | 69,71 | 79.53 | 89,73 | 91,75
Qezo [KVAT]: NA | 018 | -023 | 029 | -034 | -039 | 239 | -407 | -581 | -7.68 | -8.05
coS QEs0: N/A | 0,996 | 0,998 | 0,999 | 0.999 | 0,999 | 0,980 | 0,960 | 0,939 | 0,919 | 0,915

‘F’,‘éjofpse‘p"‘”mf N/A | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 0,980 | 0,960 | 0,940 | 0,920 | 0,920

Limit cos @ e3o: COS Psetpoint + 0,01

Test b):

Pemax/P [%] 100 | 90 80 70 60 60 50 40 30 20 10

Sgljemea” 20% to 100% Pemax

U V] 2442 | 244,1 | 244,1 | 244,1 | 244,0 | 239,4 | 239,4 | 239,3 | 239,3 | 239.2 | |\
: 0 9 5 0 6 7 2 7 3 8

Peso [KW]: 18,35 | 17,96 | 15,97 | 13,98 | 11,98 | 11,98 | 9,98 | 7,99 | 6,00 | 3,99 | N/A

[F:,Z??OfPEmax 91,76 | 89,80 | 79,84 | 69,90 | 59,91 | 59,89 | 49,90 | 39,96 | 29,99 | 19,96 | N/A

Qeso [KVAT]: 8,05 | -7,68 | -5,82 | -4,08 | -2,39 | -0,39 | -0,34 | -0,29 | -0,24 | -0,18 | N/A

COS PE30; 0,915 | 0,919 | 0,939 | 0,960 | 0,980 | 0,999 | 0,999 | 0,998 | 0,998 | 0,996 | N/A

‘F’féjofpse‘p"‘”mf 0,920 | 0,920 | 0,940 | 0,960 | 0,980 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | N/A

Limit cos @ g3o: COS Psetpoint £ 0,01

Test:

Graph of cos ¢@(P): Test a)
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Test 1: Using the standard characteristic curve increases the active power from 20% Pn in increments of
10% Pn 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% PEemax

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

if7 oLy 0 SRR SRS S S

over-excited

under-excited

0,9/0,95%) -

“) Depending on Samgy-

Assessment criterion:

Test 1: cos ¢ accuracy cos ¢ (+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 0124-100:2012-07.

The tests had been performed on the ASW3K-LT-G2 Pro and ASW20K-LT-G2 Pro are valid for the
ASW4K-LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro,
ASW12K-LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is 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: ASW20K-LT-G2 Pro

a) threshold -2%Un b) threshold Un c) threshold+1% Un | d) Threshold+2%Vn
(106%Un) (108%Un) (109% Un) (110% Vn)
Active power
PKW] 20,08 20,08 18,63 16,43
Vac [V]
measured 24422 248,80 251,02 253,23
e) Threshold f) Threshold g) Threshold o
+ 4%V + 6% Vi + 4%V ") Thresholds 2%V
(112% Vn) (114% Vn) (112% Vn) (110% Vn)
Active power
PkW] 11,98 7,50 11,98 16,43
Vac [V] 257,66 262,09 257,65 253,23
measured
i) Threshold+1%Vn j) threshold (108% k) threshold-2%Un __
(109% Vn) Vn) (106%Un)
Active power
PKW] 18,63 20,04 20,08 -
Vac [V] B
measured 251,02 248,79 244,22
Note:

Test method refer CEI 0-21:2019-04, Annex B.1.3.1.

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

b) Set the voltage back to 2% Un 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.

In order to avoid disconnection due to overvoltage protection (see 4.9.2.3 and 4.9.2.4), generating
plants/units are allowed to reduce active power output as a function of this rising voltage. The final
implemented logic can be chosen by the manufacturer. Nevertheless, this logic shall not cause steps or
oscillations in the output power. (Default 3s (=33%Pemax /second at 100%Pemax change)

r 3
Tension [p.u.]
100f% 102% 104% 106% 108% 110% 112%
»”
20%]-- —
N
-
E_"' _40% e g e s
g
-50%)--
Figure 15 - Example curve for P(U)
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The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in

hardware and just power derated by software.

Graph:
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4.9.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer C10/11 for Belgium settings)
. Output power: 20,0kW
Test conditions Frequency: 50+/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
[V] [V] [Vl [s] [s]
264,5 230 to 269 0,138
264,5 230 to 269 0,149
115% of Un 264.,4 230 to 269 0,145 <0,2s
=264,5
264,5 230 to 269 0,138
L 264,5 230 to 269 0,132
183,7 230t0 179 0,127
183,7 230to 179 0,140
80% of Un
183,7 23010 179 0,136 <0,2s
=184,0
183,9 230to 179 0,149
183,6 230t0 179 0,140
264,6 230 to 269 0,138
264,6 230 to 269 0,132
115% of Un 264,5 230 to 269 0,142 <0,2s
=264,5
264,3 230 to 269 0,151
Lo 264,5 230 to 269 0,123
183,7 230to 179 0,137
183,7 230t0 179 0,131
% of
80% ofUn ™37 230 to 179 0,125 <0,2s
=184,0
183,7 230t0 179 0,157
183,7 230to 179 0,152
264,7 230 to 269 0,146
264,3 230 to 269 0,141
115% of Un 264,5 230 to 269 0,145 <0,2s
=264,5
264,5 230 to 269 0,141
L3 264,5 230 to 269 0,156
183,9 230to0 179 0,152
183,7 230to 179 0,145
80% of Un
183,8 230to 179 0,140 <0,2s
=184,0
183,7 230to 179 0,142
183,7 230t0 179 0,134
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Note:

hardware and just power derated by software.

The trip values were evaluated by varying the applied voltage from Un down to Uth-ow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Uth-high + 2% of Un in steps of 0,5% of Unfor
over-voltage testing, Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the
trip value itself, The disconnection time was measured by application of a negative voltage step from Un to
the operate value -5% of Un as well as positive voltage step from Un to the operate value +5% of Un.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in

Scope pictures of the disconnection time
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Under voltage (L1 phase)
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Under voltage (L2 phase)
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Under voltage (L3 phase)
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49.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under frequency) P
(Setting value refer C10/11 for Belgium Default setting)
- wer: 20,0kW
Test conditions Outpatnriozg, OVa?: 0
Under frequency Over frequency

Parameter Frequency Time Frequency Time
Limit 47,50 Hz <0,2s 51,50 Hz <0,2s

47,49 51,49

47,49 51,49
Trip value [Hz] 47,49 51,49

47,49 51,49

47,49 51,49

0,184 0,151
Disconnection 50,00 Hz 0.169 50,00 Hz 0.127
time [s] 47tsz Kk 51 tgHz e
’ 0,170 ’ 0,117
0,166 0,061

Note:

For under-frequency testing the applied frequency is varied from fn down to fin-ow -0,1 Hz in steps of 0,025
Hz with a time duration per step exceeding the configured disconnection time, The operate value is the
value of the applied frequency at switch the protection function trips and shall be within fi-ow £ 0,05 Hz.

For over-frequency testing the applied frequency is varied from fn up to fin-nigh + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time, The operate value is the value
of the applied frequency at which the protection function trips and shall be within fin-high £ 0,05 Hz.

The disconnection time was measured by applying a negative or positive frequency ramp from f, to the
operate value -0,1 Hz or +0,1 Hz, e,g, from 50 Hz to 47,4 Hz, The time elapsed between the application of
the frequency ramp and the opening of the interface switch was calculated by the measured time minus
the 2500 ms from 50,0 Hz to 47,5 Hz.

The oscilloscope pictures below show the measured worst case disconnection times.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Scope pictures of the disconnection time
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410 Connection and starting to generate electrical power
4.10.2 Automatic reconnection after tripping P
4.10.3 Starting to generate electrical power
Min. voltage for connected to grid : 196
Max. voltage for connected to grid : 253
Min. frequency for connected to grid : 49,9
Setting value Max. frequency for connected to grid 50.1

(Normal operational start-up)

Max. frequency for connected to grid

(Automatic reconnection after tripping) 50,1

Observation time (=60s) : 60
Test: ASW20K-LT-G2 Pro

Voltage conditons

0 vt Sl | Gl
Connection: No connection No connection
Limit No connection allowed
) nvolag ang s up
Reconnection time [s] 710s 76,0 s
Limit: Connected after setting observation time (=60s)

The maximum occurring active power gradient after
connection respectively start generating electrical power is
Gradient: less than the configured maximum active power per minute
Max gradient: 20%Pemax/min.

For recorded gradient see diagram below,

o . . o .

c) In voltage range after voltage failture E5H Ll foi tvylce .Of =eliing SUO o [l el tywce. i
observation time setting observation time

Reconnection time [s] 72,0s 77,0s

Limit: Reconnection after setting observation time (=60s)

For adjustable micro generators the maximum occurring
active power gradient after connection respectively start
generating electrical power is less than the configured
maximum active power per minute Max gradient:
Gradient: 10%PEmax/min.

For non or partly adjustable generators the connection after
trip of the interface protection is delayed by a randomised
value between 1 min and 10 min.

For recorded gradient see diagram below.

Frequency conditions

<49,90 Hz for twice of setting >50,10 Hz for twice of
d) Start up for frequency range ’ e S’ .
) P q yrang observation time setting observation time
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Connection: No connection No connection
Limit No connection allowed

>49,90 Hz within twice of <50,10 Hz within twice of
<) I (EEPIOMEL TS B S setting observation time setting observation time
Reconnection time [s] 770s 75,0s
Limit: Connected after setting delay time(=60s)

The maximum occurring active power gradient after
connection respectively start generating electrical power is
Gradient: less than the configured maximum active power per minute
Max gradient: 20%Pemax/min.

For recorded gradient see diagram below.

. >49,90 Hz for twice of setting <50,10 Hz for twice of
i) I A M YD AL S RS observation time setting observation time
Reconnection time [s] 73,0s 69,0 s
Limit: Reconnection after setting observation time (=60s)

For adjustable micro generators the maximum occurring
active power gradient after connection respectively start
generating electrical power is less than the configured
maximum active power per minute Max gradient:
Gradient: 10%PEmax/min.

For non or partly adjustable generators the connection after
trip of the interface protection is delayed by a randomised
value between 1 min and 10 min.

For recorded gradient see diagram below.

Test:

Test condition b) and c): voltage within the limits of 85% to 110%Un.

Test condition e) and f): frequency within the limits of 49,90Hz to 50,10Hz.

In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Assessment criterion:

a) the micro generator connects respectively starts generating electrical power only in the
permitted range of voltage and frequency and

b) for adjustable micro generators the maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured maximum active

power per minute and

c) for non or partly adjustable generators the connection after trip of the interface protection is
delayed by a randomised value between 1 min and 10 min.

Note:

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6EK-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Report No.: PV2203WDG0348-1
Graph of the gradual power supply : Test b) for =2 85% U,
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test c) for 2 85% Un
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test e) for 2 49,90Hz
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Report No.: PV2203WDG0348-1

Graph of the gradual power supply : Test f) for 2 49,90Hz
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Test Results for Netherlands
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49.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50438:2013 default setting for Netherlands)
. Output power: 20,0kW
Test conditions Frequency: 50+/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
[Vl (vl [V] [s] [s]
110% of Un 252,8 230 to 258 1,912
t<2,0
¥y =253,0 2529 230 to 258 1,925
85% of Un 196,5 230t0 178 1,915 <20
<z,
=195,5 196,6 230t0 178 1,912
110% of Un 252,8 230 to 258 1,913
t<2,0
L =253,0 252,7 230 to 258 1,923
85% of Un 196,6 230t0 178 1,936 <20
< ’
=195,5 196,6 230t0 178 1,926
110% of Un 253,0 230 to 258 1,934
t<2,0
B = 253,0 252,9 230 to 258 1,909
85% of Un 196,8 230t0 178 1,921 <20
<z,
=195,5 196,7 230t0 178 1,915
Note:

The trip values were evaluated by varying the applied voltage from Un down to Uth-low - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Uih-high + 2% of Un in steps of 0,5% of Unfor
over-voltage testing, Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the
trip value itself, The disconnection time was measured by application of a negative voltage step from Un to
the operate value -5% of Un as well as positive voltage step from Un to the operate value +5% of Un.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Scope pictures of the disconnection time
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Over voltage - (L2 phase)
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Over voltage - (L3 phase)
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Report No.: PV2203WDG0348-1
4.9.3 Requirements on voltage and frequency protection
4.9.3.2 General (Interface protection: Over/under voltage)
4.9.3.3 (Setting value refer to BWBR0037940 Netcode elektriciteit 25-05-2019, P
deviation for Netherlands settings for power generation module with a
maximum Output of EUT <11KW)
- Output power: 10,0kW
Test conditions Frequency: 50+/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
vl vl [Vl [s] [s]
110% of Un 253,2 230 to 258 1,918
t<2,0
¥y =253,0 253,2 230 to 258 1,910
80% of Un 183,7 23010 179 1,924 <20
< ’
=184,0 183,7 23010 179 1,922
110% of Un 253,3 230 to 258 1,918
t<2,0
B = 253,0 253,2 230 to 258 1,929
80% of Un 184,0 230t0 178 1,925 <20
<z,
=184,0 184,0 230t0 178 1,923
110% of Un 253,2 230 to 258 1,937
t<2,0
L =253,0 253,2 230 to 258 1,912
80% of Un 183,7 230t0 178 1,914 <20
<z,
=184,0 183,7 230t0 178 1,918
Note:
Threshold values and test method refer EN 50438 Annex D.2.3 and table 4.
The trip values were evaluated by varying the applied voltage from Un down to Uth-low - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Uih-high + 2% of Un in steps of 0,5% of Unfor
over-voltage testing, Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the
trip value itself, The disconnection time was measured by application of a negative voltage step from Un to
the operate value -5% of Un as well as positive voltage step from Un to the operate value +5% of Un.
The permitted tolerance between setting value and trip value of the voltage may not exceed £1% of Un.
The tests had been performed on the ASW10K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro and ASW8K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Scope pictures of the disconnection time
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Over voltage - (L2 phase)
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Over voltage - (L3 phase)
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Report No.: PV2203WDG0348-1
4.9.3 Requirements on voltage and frequency protection
4.9.3.2 General (Interface protection: Over/under voltage)
4.9.3.3 (Setting value refer to BWBR0037940 Netcode elektriciteit 25-05-2019, P

deviation for Netherlands settings for power generation module with a
maximum Output of more than 11KW)

. Output power: 20,0kW
Test conditions Freqpuenpcy: 50+/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
[Vl [Vl [Vl [s] [s]
Stage 1 253,5 230 to 258 1,914
110% of Un = 253,0 253.3 230 to 258 1,907 t<20
g Stage 1 184,1 230 to 179 1,902 <20
80% of Un = 184,0 184,2 230 to 179 1,917
Stage 2 161,5 230 to 156 0,160 02
70% of Un = 161,0 161,5 230 to 156 0,169 ’
Stage 1 253,3 230 to 258 1,925 20
110% of Un = 253,0 253,3 230 to 258 1,920 ’
P Stage 1 184,3 230 to 179 1,902 (<20
80% of Un = 184,0 184,2 230 to 179 1,935
Stage 2 161,7 230 to 156 0,171 202
70% of Un = 161,0 161,5 230 to 156 0,150 ’
Stage 1 253,2 230 to 258 1,926 20
110% of Un = 253,0 253,3 230 to 258 1,923 ’
L Stage 1 184,5 230 to 179 1,919 (<20
80% of Un = 184,0 184,3 230 to 179 1,932
Stage 2 161,5 230 to 156 0,160 02
70% of Un = 161,0 161,7 230 to 156 0,173 ’
Note:

Threshold values and test method refer EN 50438 Annex D.2.3 and table 4.

The trip values were evaluated by varying the applied voltage from Un down to Uth-ow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Uih-high + 2% of Un in steps of 0,5% of Unfor
over-voltage testing, Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the
trip value itself, The disconnection time was measured by application of a negative voltage step from Un to
the operate value -5% of Un as well as positive voltage step from Un to the operate value +5% of Un.

The permitted tolerance between setting value and trip value of the voltage may not exceed £1% of Un.
The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW12K-LT-G2 Pro,
ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in hardware and
just power derated by software.
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Scope pictures of the disconnection time

Over voltage - Stage 1 (L1 phase)
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Under voltage - Stage 2 (L1 phase)
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Under voltage - Stage 1 (L2 phase)
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Over voltage - Stage 1 (L3 phase)
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Under voltage - Stage 2 (L3 phase)
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4.9.3

Requirements on voltage and frequency protection

4.9.3.1 General (Interface protection: Over/under frequency) p
Deviations for Netherlands according wetten.nl - Regeling - Netcode
elektriciteit - BWBR0037940 (EUT <11KW)

... Output power: 10,0kW
Test conditions Us = 230Vac
Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 48,00 Hz t<20s 51,00 Hz t<20s
48,01 51,00
Trip value [Hz]
48,01 51,00

Disconnection 48’12 Hz 1,916 50’?(()) Hz 1,975

time [s] 47,90 Hz 1,922 51,10 Hz 1,966

Note:

Threshold values and test method refer EN 50438 table 4 (Default settings) and Annex D.2.4.

For under-frequency testing the applied frequency is varied from fn down to fin-ow -0,1 Hz in steps of 0,025
Hz with a time duration per step exceeding the configured disconnection time, The operate value is the
value of the applied frequency at switch the protection function trips and shall be within fi-ow £ 0,05 Hz.

For over-frequency testing the applied frequency is varied from fn up to fin-nigh + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time, The operate value is the value
of the applied frequency at which the protection function trips and shall be within fin-nigh £ 0,05 Hz.

The disconnection time was measured by applying a negative or positive frequency ramp from f, to the
operate value -0,1 Hz or +0,1 Hz, e.g. from 50 Hz to 47,4 Hz. The time elapsed between the application of
the frequency ramp and the opening of the interface switch was calculated by the measured time minus
the 2500 ms from 50,0 Hz to 47,5 Hz.

The oscilloscope pictures below show the measured worst case disconnection times.
The setting value and the trip value of the frequency may not vary by more than = 0,05Hz.

The tests had been performed on the ASW10K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro and ASW8K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Scope pictures of the disconnection time
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49.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under frequency) p
Deviations for Netherlands according wetten.nl - Regeling - Netcode
elektriciteit - BWBR0037940 (EUT >11KW)
... Output power: 20,0kW
Test conditions Us = 230Vac
Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 47,50 Hz t<20s 51,50 Hz t<20s
47,51 51,50
Trip value [Hz]
47,51 51,50
Disconnection 47’?2 Hz 1,874 51 ‘Ig Hz 1,940
time [s] 47,40 Hz 1,847 51,60 Hz 1,872
Note:

Threshold values and test method refer EN 50438 table 4 (Default settings) and Annex D.2.4.

For under-frequency testing the applied frequency is varied from fn down to fin-ow -0,1 Hz in steps of 0,025
Hz with a time duration per step exceeding the configured disconnection time, The operate value is the
value of the applied frequency at switch the protection function trips and shall be within fi-ow £ 0,05 Hz.

For over-frequency testing the applied frequency is varied from fn up to fin-nigh + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time, The operate value is the value
of the applied frequency at which the protection function trips and shall be within fin-nignh £ 0,05 Hz.

The disconnection time was measured by applying a negative or positive frequency ramp from f, to the
operate value -0,1 Hz or +0,1 Hz, e.g. from 50 Hz to 47,4 Hz. The time elapsed between the application of
the frequency ramp and the opening of the interface switch was calculated by the measured time minus
the 2500 ms from 50,0 Hz to 47,5 Hz.

The oscilloscope pictures below show the measured worst case disconnection times.
The setting value and the trip value of the frequency may not vary by more than £ 0,05Hz.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW12K-LT-G2 Pro, ASW13K-
LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in hardware and just power
derated by software.
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Scope pictures of the disconnection time
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49.3 Requirements on voltage and frequency protection
4.9.3.1 General (Interface protection: Over/under frequency) P
Deviations for Netherlands according EN50438
... Output power: 20,0kW
Test conditions Us = 230Vac
Under-frequency Over-frequency

Parameter Frequency Time Frequency Time
Limit 48,00 Hz t<20s 51,00 Hz t<20s

48,01 51,01
Trip value [Hz]

48,01 51,01
Disconnection 48’12 Hz 1,794 50’?2 Hz 1,912
time [s] 47,90 Hz 1,738 51,10 Hz 1,911
Note:

Threshold values and test method refer EN 50438 table 4 (Default settings) and Annex D.2.4.

For under-frequency testing the applied frequency is varied from fn down to fin-ow -0,1 Hz in steps of 0,025
Hz with a time duration per step exceeding the configured disconnection time, The operate value is the
value of the applied frequency at switch the protection function trips and shall be within fi-iow = 0,05 Hz.

For over-frequency testing the applied frequency is varied from f, up to fin-high + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time, The operate value is the value
of the applied frequency at which the protection function trips and shall be within fin-nigh £ 0,05 Hz.

The disconnection time was measured by applying a negative or positive frequency ramp from f, to the
operate value -0,1 Hz or +0,1 Hz, e.g. from 50 Hz to 47,4 Hz. The time elapsed between the application of
the frequency ramp and the opening of the interface switch was calculated by the measured time minus
the 2500 ms from 50,0 Hz to 47,5 Hz.

The oscilloscope pictures below show the measured worst case disconnection times.
The setting value and the trip value of the frequency may not vary by more than £ 0,05Hz.

The tests had been performed on the ASW20K-LT-G2 Pro are valid for the ASW3K-LT-G2 Pro, ASW4K-
LT-G2 Pro, ASW5K-LT-G2 Pro, ASW6K-LT-G2 Pro, ASW8K-LT-G2 Pro, ASW10K-LT-G2 Pro, ASW12K-
LT-G2 Pro, ASW13K-LT-G2 Pro, ASW15K-LT-G2 Pro and ASW17K-LT-G2 Pro since it is same as in
hardware and just power derated by software.
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Scope pictures of the disconnection time

Under-frequency

Normal
1s/div

Acqlode :
200kS/s

Display Group

Zoom1:1.0__ IENEEENEN
Hain:2.00

CHY
Position :

HE OOde
-1.90 div

CH1 620.0¢

1138008

*1IJI]III].III]I]ms
620.0¥

0,000ms:
+H00ms/cliv

. <Zoom1>
) 0 O \rl I 6 e e \l!| I O

L i ‘ i T | ! |
LA RER ARG R AR AR RN
MG A ‘.m MO0 0O

H380 0%

7259 9951
Stopped 17

2022/04/18 12:11:39.95543571

X1 -5.5529955
¥ -3.7936955
X 1.759300s

futo

-2259 9955
X:File
2022/04/18 12:13°21

Over-frequency

CHi o 200.0¥/div
Position = 1.99 div

=10000,000ns
cH1

HI3g8E0Y

7409 9951
Stopped 3

2022/04/19 (08:52:56.11869619

Display Group

Hain:2.00

<Zoom1>

-5.758895s
-3.847195s
1.911700s

futo

Zoowl:1.0M___ NN

Normal
1s/div

Acqlode :
200kS/s

0,000ms:
+H00ms/cliv

-2409 99505
X:File
2022704719 08:54:47

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 218 of 239

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. EN 50549-1 VER.O




7828

BUREAU
VERITAS

Report No.: PV2203WDG0348-1

4.10 Connection and starting to generate electrical power
4.10.2 Automatic reconnection after tripping
4.10.3 Starting to generate electrical power P

Deviations for Netherlands according wetten.nl - Regeling - Netcode
elektriciteit - BWBR0037940

Setting value

Min. voltage for connected to grid : 207
Max. voltage for connected to grid : 253
Min. frequency for connected to grid : 49,9
Max. frequency for connected to grid  : 50,1
Observation time (=60s) : 60

Test : ASW20K-LT-G2 Pro

Voltage conditons

a) Start up for voltage range

<90% Un for twice of observation >110% Un for twice of observation

time time
Connection: No connection No connection
Limit No connection allowed
Reconnection time [s] 66,0 s 70,0s

Limit: Connected after setting observation time (=60s)
The maximum occurring active power gradient after connection
) respectively start generating electrical power is less than the configured
Gradient:

maximum active power per minute Max gradient: 20% Pemax / per minute.
For recorded gradient see diagram below.

¢) In voltage range after >90% Un for twice of setting <110% Un for twice of setting
voltage failture observation time observation time
Reconnection time [s] 69,0 s 71,0s

Limit: Reconnection after setting observation time (=60s)
For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical power is
less than the configured maximum active power per minute Max gradient:
20% Pemax / per minute.

Gradient:

For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min and
10 min.

For recorded gradient see diagram below.

Frequency conditions

d) Start up for frequency <49,90 Hz for twice of setting >50,10 Hz for twice of setting
range observation time observation time
Connection: No connection No connection

Limit No connection allowed
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e) In frequency range at start- >49,90 Hz within twice of setting <50,10 Hz within twice of setting
up observation time observation time
Reconnection time [s] 69,0 s 69,0 s
Limit: Connected after setting delay time(=60s)
The maximum occurring active power gradient after connection
Gradient: respectively start generating electrical power is less than the configured
radient: maximum active power per minute Max gradient: 20% Pemax / per minute.
For recorded gradient see diagram below.
f) In frequency range after >49,50 Hz for twice of setting <50,20 Hz for twice of setting
frequency failture observation time observation time
Reconnection time [s] 73,0s 72,0s
Limit: Reconnection after setting observation time (=60s)
For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical power is
less than the configured maximum active power per minute Max gradient:
) 20% Pemax / per minute.
Gradient: . . .
For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min and
10 min.
For recorded gradient see diagram below.
Test:

Test condition b) and c): voltage within the limits of 90% to 110%Un.
Test condition e) and f): frequency within the limits of 49,90Hz to 50,1Hz.

In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Assessment criterion:
Test method refer EN 50438 Annex D.3.6.

a) the micro generator connects respectively starts generating electrical power only in the permitted range
of voltage and frequency and

b) for adjustable micro generators the maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured maximum active power per minute
and

c) for non or partly adjustable generators the connection after trip of the interface protection is delayed by a
randomised value between 1 min and 10 min.
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Graph of the gradual power supply : Test b) for 2 90% U,
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Graph of the gradual power supply : Test b) for < 110% U,
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Graph of the gradual power supply : Test c) for 2 90% U,
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Graph of the gradual power supply : Test e) for 2 49,90Hz
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Graph of the gradual power supply : Test e) for < 50,10Hz
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Graph of the gradual power supply : Test f) for 2 49,90Hz
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Graph of the gradual power supply : Test f) for < 50,10Hz
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Annex No. 1

Datasheet of the relay
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Churod Electronics Co., Ltd.

SAFETY STANDARD 4 frift

UL certificate E341422

ULEH

TUV certificate R50220099

TUV i+

CQC certificate CQC11002066606
CQCIiE N

COIL CHARACTERISTICS &M 4%
Coil resistance

2L [ e

Rated voltage

HE W

Max. allowable voltage
I K FeiTHE

Rated power

Wt ThE

Operate voltage
MEHIE

Release voltage

(53 IV

CONTACT RATINGS il s

Contact configuration

fih 4 4

Contact material

fyh AL

Initial contact resistance

FTh6 4 Ak b BEL

Rated switching voltage (Normally Open)
HoEUMRHE CE TRl

Rated switching voltage (Normally Close)
FoC R A G fid D

Rated current (Normally Open)

e (EFR LD

Rated current (Normally Close)

U BT R LD

Rated switching power (Normally Open)
BUE YR T CEIRAD

Rated switching power (Normally Close)
e PRI AR CRHRL D

103£10% Q

12vDC

130% of rated coil voltage

1.4W

<9.0vDC

z0.6VDC

1 Form A (SPST)

Ag Alloy

£100mQ at 6VDC/1A

2717VAC

35A

9695VA
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Minimum applicable load (Normally Open)
NMER AR ORI

Minimum applicable load (Normally Close)
s ANMEMAA L O e

Operate time

TRa (e

Release time

FEHO [

Mechanical endurance

HLB i

Electrical endurance (Resistive Load)

A (D

Contact Gap
£ mIRI B

INSULATION PERFORMANCE #4514
Dielectric strength

A BRI

Impulse withstand voltage
T 77 L e

Insulation resistance

#i5 i H

Insulation systems (UL)
Insulation type
il Sl

ENVIRONMENT PERFORMANCE 3 5%
Category of protection (IEC61810-1)
FeES B

Operating temperature

TARiEE

Operating humidity

AR

Storage temperature

Tt L 1

Storage humidity

il IR FE

5VDC 100mA

=20ms, excluding bounce time
<20ms, A E bl el
<10ms, excluding bounce time
210ms. A& sl sl
300K cycles, 180 cycles/minute

35A, 277VAC, 30K cycles, 1s on/9s off

ZefEm 1 #(12v/0.1 #> T % 5.4~6.6V/0.9S) /
9 F OFF, ( @85C)

2.26mm L\

2800VAC 1minute, between open contacts
2800VAC 1 43-%h (T Hl i A])

4,500VAC Tminute, between coil to contacts
4,500VAC 1 558l CERIE S rife))

10KV (1.2/50 v s), between coil to contacts
10KV (£ ] 5 i

1000MQ at 500VDC, between open contacts and coil

to contacts

1000MQY W7 fk 1] B2 28 B L i ) D
155°C(F)

Basic insulation

A

RT Il (Flux Tight)
577 Bl A A
-40~85C
20~85%RH

-40~85C

20~85%RH
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Vibration resistance (1) Capability to function during vibration

it Hhezh No opening or closing of any closed or opened
contact circuit respectively exceed 10us when the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in each of three mutually
perpendicular axes for 10 minutes respectively, while
it is in operate condition and in release condition.
IARBIERE A
ENTE/REMCIRAE T, b 28 C = Al T 3 A 2
10~55Hz B4 M 1.5mm PR 50 % 10 57 ¢, fil s plzh(F

AL 105 A

(2) Capability to function after vibration

No trouble on structure and characteristics after the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in each of three mutually
perpendicular axes for 2 hours respectively.

RN AREST
20k P A = A0 T 23R R 1.5mm A 5 % 10~55Hz )
A F 2/, T A IS R R JC e R

Shock resistance (1) Capability to function during shock

il No opening or closing of any closed or opened
contact circuit respectively exceed 10us when the
relay is subjected to shock of 98.1m/s? for 11ms in
both directions of each of three mutually
perpendicular axes for 3 times respectively, while it is
in operate condition and in release condition.
riRalfERE
ENAE/BEORA TS, 4k B 38 = 57507 iR 52 I s
98.1m/s? S {111 e 11 S RP AP i B 33K, Ml i

AL 101
(2) Capability to function after shock

No trouble on structure and characteristics after the
relay is subjected to shock of 981 m/s® for 6ms in both
directions of each of three mutually perpendicular
axes for 3 times respectively.

et A BE 1
L 8 4 = T e FE 98 1 mys? T £ F B )6
BRD QAL H 3, R RI A R R
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Cold resistance
TG

Thermal resistance
T ey ik

Humidity resistance
[[pgndes

Thermal shock resistance
i ¥4 A

Terminal robustness
1 L i

Terminal temperature rise

iR
Coil temperature rise

4% i T

MARKING 7= 5518
Position of marking

No trouble on structure and characteristics after
placed at -40°C for 240 hours and 2 hours recovery
in standard atmospheric conditions.

-40°C it 240/ By HEAEBRHE N AR P iR E 2/
JE Ak AR B AR R

Nc trouble on structure and characteristics after
placed at 85°C for 240 hours and 2 hours recovery in
standard atmospheric conditions.

B5'CHLE 240 AEFHTERE N UEMFRRE 2 i
Ik i ina b Uk Sl v we 2

No trouble on structure and characteristics after
placed at 40°C&95%RH for 240 hours and 2 hours
recovery in standard atmospheric conditions.

40°C J 95% M AT FE o 0 E 240/ FEERRvE R A &
PR PR S22/ f 8 R AR A IE AR e R

No trouble on structure and characteristics after
endure 100 cycles of cyclic temperature and 2 hours
recovery in standard atmospheric conditions, which

the temperature cycle consists of -40°C for 0.5 hour
and 85°C for 0.5 hour.

-40°CH185°CH %I H 0.5/ A— LB A, 15
10090, FEARHE RS SRR H R R 2/ I 5 4% oL 25 443G A
e T ek

No trouble on structure and characteristics after
endure axial pushing/pulling force of 10N for 10
seconds.

4k 25 5] AR SZ 10 AR AR N SR T, ZERT
10 #b, FEFEAE R .

65K(Under the condition of 85 C)

65K (85°C % 1)

65K(Under the condition of 85 C)
65K (85 C%H M 1)

Side of relay cover

FRIRATE EiA il
Cover color Black
SR fezfioc)
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Churod Electronics Co., Ltd.

Ink color Green
FR A e
Trade mark

.
ik ** Churod

MOUNTING INFORMANTION #%3&{5 5

Solderability 260£5C for 5£0.5 seconds
At

Resistance to soldering heat 260150 for 10+1 seconds

i AR 350+100 for 3.520.5 seconds
Standard direction Relay PCB terminals downward
FrETT 1 A 7% PCB #l5| Hsisa F
Terminals assignment and outline dimensions Refer to APPENDIX

31 b g B AD ST R T EEENHF

ENGINEERING NOTES 73
# Unless otherwise explicitly stated, the standard environment conditions for measurement or testing are
listed as followings:
# AR, BT bR A AR B
(1) Ambient temperature is 23+5C;
MRS 23457C;
(2) Atmospheric pressure is 96+10% kPa;
KNAETIN 96+410% kPa;
(3) Relative humidity is 50%+25% RH.
AR A 50%+25% RH.
(4) When the ambient temperature > 23°C,coil voltage requires reduction to 5.4 to <6.6V after
applying rate voltage for 100ms~200ms
MIREE S > 23°CRF, LM A INETE HE 100ms~200ms LT, B T T R4 5.4~6.6V
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Nomenclature
ez
CHFN -V 4 12 H A _2 @ _F [3A)
1S5
CHFN=PCE#T
2. st

VIES LA AT SIRT i)
S AR ASLRT I
3 RN
1=—g@8s
4 WeEEER E
08 = 8VDC 12 =12/0C
18 =18VDC 24 = 24VDC
5 SRt
H=FE A 1400mW)
6. Bt
A= EHANSPST)
7 e
2 = AgSnl:z
B SRS
Fe (S5 =Class F{355%)

O
{ITAIFERIRICA (A )=SRER T A

OUTLINE DIMENSION
A2 R T

301

5
n3

CHi T Ul

24301 20801 _||_
Wiring diagram (Bottom View) Mounting dimensions (Bottom View)
L (RMED AL GRALED
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Z Churod Electronics
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Churod Electronics Co., Ltd.

216
| }@1'\}
= - | =3
| > | ] | L e
|O 4 / 3 O ¥ p i | A
| 3 ‘ - ; | A
| gl L1 | -
B 2 T
| ! . .
L O Z O 'r[@_ S _'_"\é‘{"l‘_
120 2
29 e,
Note: All unspecified tolerance (including outline dimension and PC board dimension) according to following
listing
Hdi: TTEANE RS AN R A7 R PC B R A 75 T R BT .
P MRS A RS A 2 PC B Rt 4 72
Outline dimensions hadn’t specified tolerance PC board dimensions hadn't specified tolerance
SHERGE HE
Outline dimensions Tolerance
=03 +0:1
+0.1
=1 +0.2
<5 +0.3
>5 +05
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Annex No. 2

Pictures of the unit
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Photo of EUT

Enclosure front view

Enclosure side view
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Photo of EUT

Enclosure side view

Enclosure top view
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Photo of EUT

Enclosure bottom view

Internal view

. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
gg;ea“u;’r?rgf;ni’ﬂenzr‘e” Co., Ld. Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
99 523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 237 of 239 TRF No. EN 50549-1 VER.O



7828

Report No.: PV2203WDG0348-1

Annex No. 3
Test Equipment list
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Date(s) of performance test: 2022-03-16 to 2022-05-30

Equipment Internal No. Manufacturer Type Serial No. Next
Calibration
Power Analyzer A4080002DG | YOKOGAWA WT3000 91M210852 | Jul. 18, 2022
Power Analyser A4080004DG | DEWESoft X DB19104221 | Jul. 18, 2022
A7040019DG Chroma 61512 61512000439
AC Source
A7040020DG Chroma 61512 61512000438
A7040015DG Chroma 62150H-1000S | 62150EF00488
o A7040016DG Chroma 62150H-1000S | 62150EF00490 | Monitored by
DC Simulation A7040017DG Chroma 620028 | 620028EF00120 | Power Analyzer
Power Supply
A7040021DG Chroma 62150H-1000S | 62150EF00609
A7040022DG Chroma 62150H-1000S | 62150EF00595
RLC Load A7150027DG Qunling ACLT-3803H | 93VO02869
A1060007DG | YOKOGAWA CT200 1130700012 | Aug. 20, 2022
A1060008DG | YOKOGAWA CT200 1130700017 | Aug. 08, 2022
A1060009DG | YOKOGAWA CT200 1130700019 | Aug. 08, 2022
Current transducer
A10600010DG | YOKOGAWA CT200 1130700016 | Aug. 20, 2022
A10600011DG | YOKOGAWA CT200 1130700011 | Aug. 08, 2022
A10600012DG | YOKOGAWA CT200 1130700018 | Aug. 20, 2022
Eight Channel A4089017DG | YOKOGAWA DL850 91N726247 | Sep. 07, 2022
Digital Phosphor
Oscilloscope probe A1490008DG YOKOGAWA 701901 I Aug. 12, 2022
Oscilloscope probe A1490009DG YOKOGAWA 701901 I Aug. 12, 2022
Oscilloscope probe | A1490010DG | YOKOGAWA 701901 / Aug. 12, 2022
Oscilloscope probe | A1490010DG | YOKOGAWA 701901 / Aug. 12, 2022
Temp. & Humi. A7440034DG HUATO S580-TH HT20103923 | Jan. 27, 2023
Recorder

--End of Test Report--
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