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Prufbericht-Nr.: CN2283DK 003 Auftrags-Nr.: 244469877 Seite 1 von 23
Test report no.: Order no.: Page 1 of 23
Kunden-Referenz-Nr.: Auftragsdatum: 4o

Client reference no.: 2480431 Order date: 2022-12-16

Auftraggeber: Apex Solar Energy Technology GmbH

Client: Reisholzer Werftstr. 76 Dusseldorf 40589 Germany
Prufgegenstand: Grid-connected PV Inverter

Test item:

Bezeichnung / Typ-Nr.:
Identification / Type no.:

APEX-P3-xx(xx=3000, 4000, 5000, 6000, 7000, 8000, 9000, 10K, 12K, 15K),
APEX-P3-xx-G(xx=3000, 4000, 5000, 6000, 7000, 8000, 9000, 10K, 12K, 15K)

Auftrags-Inhalt:
Order content:

A3 Certificate

Prafgrundlage:
Test specification:

VDE-AR-N 4105/11.18

Erzeugungsanlagen am Niederspannungsnetz —
Technische Mindestanforderungen fur Anschluss und Parallelbetrieb von
Erzeugungsanlagen am Niederspannungsnetz

Generators connected to the low-voltage distribution network —
Technical requirements for the connection to and parallel operation with low-voltage
distribution networks

Date of sample receipt:

Wareneingangsdatum:

2023-01-12

Prifmuster-Nr.:
Test sample no:

A003402982-001

Priufzeitraum:
Testing period:

2023-01-12 - 2023-01-13

Ort der Prifung:
Place of testing:

TUV Rheinland (Shanghai)
Co., Ltd.

Pruflaboratorium:
Testing laboratory:

TUV Rheinland (Shanghai)
Co., Ltd.

Prifergebnis*:
Test result*:

Pass

gepruft von:
tested by:Jiayu Hu

Datum:
Date: 2023-01-13

Stellung / Position:

H genehmigt von:
“ authorized by:Jingge Pan

Z"“U“ J:%z o

Project Engineer

Ausstellungsdatum:
Issue date: 2023-01-13

Stellung / Position: Reviewer

Sonstiges / -
Other:

Test procedure complied with E DIN VDE V 0124-100/06.20, see report CN2283DK 003
attachment 1 for detail.

- The mentioned models listed on above are identical to the original models in the previous
section report report CN2283DK 001 except for model name, trademark and license holder
etc. See following pages for details.

Zustand des Priufgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prifmuster vollstandig und unbeschéadigt
Test item complete and undamaged

N/A = nicht anwendbar
N/A = not applicable

F(ail) = entspricht nicht o0.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/T = nicht getestet
N/T = not tested

* Legende:
* Legend:

P(ass) = entspricht 0.g. Prufgrundlage(n)
P(ass) = passed a.m. test specification(s)

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the above mentioned test sample as. Without permission of the test center this test report is not
vos permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. N0.177, 178, Lane 777 West Guangzhong Road, Jing'an District,Shanghai, China
Mail: service-gc@tuv.com - Web: www.tuv.com
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Liste der verwendeten Prufmittel
List of used test equipment

Equip. Description Model Manufacturer

9017073 [|Power Analyser(DEWETRON) DEWE2-PA7 Austria, DEWETRON
9017078 |Programmable AC Source(61860) 61860 Chroma ATE INC.
G1819268|Anti-islanding test detection devices ACLT-4830H QUNLING Energy Resources
G1819272|Leakage Current Testing Network IEC 60990, Figure 4 Shanghai Anbiac Co., Ltd.
G1819277|PV array simulator 62150H-10008 Chroma Co.

G1818278|PV array simulator 62150H-10008 Chroma Co.

G1818279|PV array simulator 62150H-10008 Chroma Co.

G1819280|PV array simulator 62150H-10008 Chroma Co.
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Produktbeschreibung
Product description

1 |Produktdetails
Product details

See below.

Copy of marking plate:
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NIPFT Vnikape Range 1I0-A5 0V W PFT Vinkape Range 120-85 0
Niax DC ingast Currant I=13Adr Migs O Ingast Currant T=2NAdr

Wax. shors cecuit inpat cu FalH LA Sax. shors ciecuit inpet current | Zad0Ade
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£C/EM 62109-2
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EC/EM 62109-2
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EC/EN 6Z109-2
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EC/EM 62109-2
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> APEX > APEX
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Frodull Bame Girid-connected FY imwerier Froduct Kame Grid-cennecred PY imwerier
Wiode APENF3.3000 Mioded APEX-F3-3000-
Wiau. O Input Pomer 117w Wiz DT Input Poser 1L7KW

Mz Do Input Yolage 1000V oL Wiz Dol Input Voliage 1000Vde

WIPFT Volkape Range 13050V WIPFT VolEape Range 130-A50Wds
W O brgast Currant Z=l3Adr Mfax DT bngask Current Z=Z0Adr

Wiax. vhord ceruit inpet curent | To18 SAhds Wiax. shors eecuit inpes curen? | JodllAde

Sated AC Grid Waltage IRPE T Eabed AL Grid Woltage IWPE T
Habed AL Grid Freguercy SORHL Halad AL Grid Frequercy SOWBIHL
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Frofection Lessl Class Frofection Lewel Chss

P FCIEM GE109-1, Standard EC/EN GZ109-1,

EC/EN BZ109-2

AADXmce

AAAXmE

Apey Sodar Enerpy Technology GmbH

Agd: Relhalzer \Werfsin, 78, DOsseidor,
40535 Gemany

Apey Solar Enerpy Technology GmbH
Agdl: Relsholzer Werfistr. 76, Disa=idor],
40535 Cermmany

Lafety Warning
- The AC ond 0T orcuits meat
& G 1 #i= Shazmnsel=d arparaisly
== 5MiN gnd the mainfcnancs

porannmel mual warl for 5 mirato
Bigfiort they orc compicichy powencd
off bofiorr thoy con st workmp.

[P N T N————
[ commp.Frofcasonol mordononoe
o regerred far ielzrnsl meainlonomes
of the mverior:
Surf=es high [emper=Tuns |
Plenaz do nol Looch Bhe myverlor coac.
roent ol e grosmicd.

Plcoac rend Ehe imiracfiona corcfully
befors uas.

Lafety Warning

. The AC and OC aincuis meal
& G 1 bz dazoansetsd asperaizl

# 50N ond the sranlomancs
asrammmel mual wail for & misst
Bicfiort thoy ore compicicly powencd
off bofiors they con st workmg.

T @ afrethy forBiden for sacr o apen
[ conmp.Profcasonal mowiononode
o rogonet for istornad mamicnoncs
of the myverler

Surfocc high [cmperalunc |

Plenas o nol Coech Dhe mvesir aoxe.
i el de grovaded

Plemaz repd the imalraelioma szmefully
beforc vac.

JAN

& The OC iyl Lermimaly o Dis fuerlne
ot
M

vy

f Mo OC mpul Ieremob off the mvcrior
M

vy
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£C/EM 62109-2

AAAXmc

¢ ™ ¢ ™
> APEZX > APEX

Froduct Hame Grid-connecied PV ievernes Froduct Mame Giid-connected Py ieverne

Miods] APEX-P2-1DE Wioge] APELFI- 0K

Wiz [ Input Power 13EW 3 DT Input Pomer 13EW

Wi D Input Voliage 1000V Stz DT Input Volage 1000de

WIPFT Vnlkape Range 130-A500d: WIFFT Vokape Rangs 1 30-A5 M

Siax DC Input Curment Ix13Adr Nlax DT bngast Ciarrant T=20Adr

Wiax. shor? ceruit inpet current | TaT4 . WAds Wiax nhnrt ol t inped currend | EadlAde

Bated AC Grid Woltage ANPE AN Sated AL Grid Woliage WIAPE FAN

Bated AL Grid Fregquisey SOl Haled AL Grid Freguimey SOEOHL

Hated AL Dutpul Powin Rl Halsed AL OeApul P 10k

Mg Actiwe Fower IR W3 ACTive: Fawer LIKW

Wia Agparent Dugss Fower | 11EVA has Agparent Oulget Fower | LIKVA

Mau A Dlutpat Current 15 84ac Mellaa AC Dutpat Current 159430

Fower Factos 0.E-+0.3 Fower Factor 0.5-+02

Opearating Temperature Rarpe 25T —=65"C Oparating Temperasure Baepe | 25 C=+857C

npress Frotection 1PES npress Frotection IBES

Frotecton Lessd Class Frotection Lessd Chss

srandard EC/EM B2109-1, — CYEM GZI0S-1,

EC/EM 62109-2

Ape Sodar Enerpy Technology GmbH
A0 Reshoizer Werfsir, 7E, DOsseidor,
40535 Gemmany

(€

AADE

Lafety Warning

- Thc AC ond DT orcuits meat
& (;- 1 B= dazmanscl=d asparalsl,

* 5min gnd the mainlemancs
poraonsel mual warl for 5 mirats
Bgfort choy orc compicichy powencd
off bofore thoy con st workmp.

T ia atriztly forbiddien fior sazrs e mpan
T S R —
o rogonred for istorna! mamicnoncs
of T mverior:
Surfocc high [cmperaluns |
Pleoas 4o nol Cooch Dhe mverior eome.
maat mof Bc grosndcd

Plcosc rend the matrocfiona corcfully

befars uas

Apesy Sollar Enerpy Technology GmbH

A Rmishoier \Werfistr, 7E, Diss=idor!,
40555 Germany

f Tic OC mpul eremob off the mverior
M

vy

Lafety Warning

- The AC gnd OC oircuits meal
& C; H = dazmmnzced azmoralsly,
== 5N gnd Che mainlcmance
poraanse] mual wol for 5 misac
Bicfiore thoy orc compicIcly powcrcd
aff befors they man sfol working.

¥ ia azvietly forbiddan far zazes bz apen

LA coamg.Profcasonal mowiononos
o roqoed for isfornal momicnoncs

o) [he mverioe

Sorfocc high [cmperalunc
Plezas Az nol Coech Dhe mverlr s,
el mot e grosmicd.

i imirocfiona s fully

Plooas read

Bofors was.

JAN

& The OC imaul Lzrmimals of The imperlee
it}

M

vy
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¢ ™ ¢ ™
— —
- -
ArP=Z X ArP= X
Frodull Name Grid-connecied PV everier Frodact Hame Giid-conneired PY s e
Khodel APEX-P3-1ZE Wode BPEX-PIAZE-G
Nl O Input Pomer 156kW Mz DT Input Poser 156kW
Wz DT Input Vahage 1000V Wiz O Input Vottage 1000V
WIPFT Volkkape Range FO0-A5 MW MIPPT Vnkape Range pa il b (1
Slax DC Inpast Current F=13Adr MAax D brgpast Curment I=20Adc
Slax. short ceruilt inpat current | T4 %40 t inpt currens | Fodlide

Sated AL Grid 'Woltape IVRPE AN

Eated AL Grid Woltage IIRPE TN

Haled AL Grid Freguiscy SO/E0HS Faled AL Grid Freguesey EOEOHL
Sated AL Outpul Pawes 1ikw Fabed AL Dutpul Powies 13w
Ml ACTint Power 13.2KW Maa ACTint: PO 1321w

Miaa Agpanent Ounget Fower 1334

Wi Agparent Oulget Fower | 13.2kWa

EC/EM 62109-2

Mg AC Dutpat Current 15 1Aac Mz AC Dlutpat Current JERTEN
Fomer Facnos 0.E-+0.3 Fower Factor D.E-+03
Operating Temperasure Rasge | -25"C—+65"C Oparating Tempersture Raepe | 25T -+55C
npress Frotection 1PES npress Frotecion 1PES
Froteciion Lesed Chss Froterton Lesel Clams
Standaed | FOPET 021091, Standarg | ToiCH L1101,

EC/EM B2109-2

AAAXce

(€

AAAE

Apey Solar Enerpy Technology GmbH
Aaid F Werfistr. 78, D i
40535 Gemany

Ape Sodar Enerpy Technology GmbH
A0 Reshoirer Werfstr, 7E, Disseidor,
40535 Cemany

Lafety Warning

N Thc AC ond OC arcuits meal
A [::..- i = diazmenzead azparalsly,
== 50N gnd the moinTomancs
poraonsel mual warl for 5 misato
Bgfort choy orc compiclchy powencd
off b=fiors they man aio workmg.

T ia atriztly forbiddien fior sazrs e opan
[ coamg.Profcasonal mowiononode
o rogonredl for isfornad maMmiononcs
of The mverler
Surfocc high [cmperalunc |
Plenas Ao nol Coech Dhe myerlsr aoxe.
el el be grovaded

Plcoac read Ehe imalrocfiona corcfully
befors ac.

f Tic OC mpul keremob off the mvcrior
M

vy

Lafety Warning
" The AC ond OC anuits meal
& C: " b dacmncie amperaich:
w=* 500N g the

perannsel muoal we jor 5 misatsy
Befoee Chey are commplelely powerey
aff befovr they can sl warkng.

It @ afretly forbiddon for sacra [z open
[ cosmg.Frofcasonol mosdononoe
o rogoired far ielzrnsl mainlonmmes
of the mverior:

Surf=es high [emmper=Tuns |
Plenaz do nof Looch e mwerlor coac.

muat nel be grovaded

Plesas rend the imatroefiona sorsfully

befors uas.

f The BC inaul terminals af Bhe inverter
e

iy
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¢ ™ ¢ ™

> APEX > APEX
—-— —-—

Froduct Kame Grid-connecped PV e Froedut Maimie Giid-conieoed PY it

Mode] APEX-F3.158 Morche] APEX-FI15E-G

W3 DL Input Power 155k Mg DL Input Power 135k

Mize. DT Input Yioltage 1000V Wiz DT Input Volage 1000Vde

WIFET Vnkape Range TO0-A5 Mok LIPFT Vnikape Aange TR M

Slpx DT bnpast Ciarment 13+2RAde Slpx DT npast Ciarrent Fastard 1,1 o

Slsx. short ce inpast Slax short Inpest © 204 {UAdr

Zated AC Grid Woltage WP AN Zated AC Grid Valtage PSR

Hatad AC Grid Freguintcy SOa0HE Halid AC Grid Fregquiscy SaalHe

Salad AL Outtpul Porw s 13k Salad AL Outtpul Porwis 13w

WlaaL AcTiwe: Fower 155kw Mlasl AcTint: POwk Lleskw

Whaa Agparent Oulget Fower | 15.5kWA

Whaa Agparent Oulget Fower | 155kWA

Welau. AC Dutpat Currant 39430

Mlase A Dutpait Current 13043

Fomer Facnor D.E—-+D3

Fomer Facnor D.E-+D3

parating Temperaturs Barpe 25 C=+85"C

Oparating Tempersturs Bampe 25C—+55"C

EC/EM 62109-2

npress Frotection 1P npress Frotection 1PES

Frotection Less Chss Frotection Lessd Clss
ECIEN GZ108-1, FCIEN GZ104-1,

Standard Standard

EC/EM 621049-2

AAA K

A A A E e

Apex Solar Enerpy Technology GmbH

#cd Rmishoier \Werfistr, TE, Dlss=ido!,
40555 Germany

Apex Solar Energy Technology GmbH
A Felshalrer Werfisir, 78, Dosseidord,
40535 CeErmany

Lafety Warning

=, The AC gnd OC aircuits maal
& C: 1 c daconnodicd acparaicl.

H
#5Min gnd che maofmlcmance

poraonsc] mual wol for 5 misotoy
Bzfmve they grz somalelely powerey
af befmer they eun al=d warkng.

T @ afretly forbiddon for cocr o open
[Ac commp.Frofcasonol mowiomonoe
o regorred far islorns! mefnlonanes

af the myerlor:

Surfess high [emper=funs |
Plenas do nol ool the myerior coxe.

=l el be grovaded

Pleoas read the isairacTiona sonefuily

Lafety Warning
w,  TEACond O i meat
& C: 1 Bz dazmnssisd anporalzh
==? 5N prd Che momTemanes

poraonsc] mual wol for 5 misoio
Brfmer they grz samalelely pewerey
af befoes they emn al=e warkng.

T @ afrvetly forbiden for cacr > open
Liz ==pmp.Profearensl memizmenes
i3 regarred for infzrnz) moinfznomas
of the mwergor:

Surffocs Righ femperalure
Plezas 4z nol Looch the mverlor aoae.

=l el be grocaded

Pleoas read the matracTiona sonsfuily

Befors waz.

f The B8 inaul Ezrminals of Phe imvarter
M

iy

Befors was.

f The B inaul Eanminals of Phe imvarter
M

iy
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Product description

Possible test case verdicts:

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

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

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

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

Date of receipt of test items.........ccccceeeviiiciiiennnnn. :  See cover page
Date(s) of performance of tests..........ccccevvvevveieeinnnnnn. :  See cover page

General remarks:

"(see Attachment #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments to this report.

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

Generator reference system:

!

p>0 |+—>o0

lu

General product information:

Breif description:

The on-grid inverter is designed according to the wall mounted type installation , can convert solar panel DC
power into AC power which can directly input to the grid. The block diagram below shows the toplogic structure
of it.
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BOOST

Solar panels 1 DC/DC

Solar panels 2 BOOST

DC/DC

—~H

Voltage Current Sampling
Sampling

DSP Control Circuit
CC BOOST Drive Control
Inverter Bridge Drive Control

Three-phase
Bridge

1 I
LCD Control Circuit R5485

I Voltage &

2 Current

requency "
Sampling

. Sampling

- - =

Block Diagram

Model Difference:

The inverters: APEX-P3-xx(xx=3000, 4000, 5000, 6000, 7000, 8000, 9000, 10K, 12K, 15K),
APEX-P3-xx-G(xx=3000, 4000, 5000, 6000, 7000, 8000, 9000, 10K, 12K, 15K) are identical, they
used the same PCB Layout, the difference between them are showed in the table below.
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APEX-P3-
Reference xX(xx=3000, 4000, APEX-P3-
Position 5000, 6000, 7000, 12K APEX-P3-15K | Comments
8000, 9000, 10K)
1OKW- 12KW- 15KW-
L1,L2LR,LS,LT (L1+L2+LR+L | (L1+L2+LR+L | Inverter Choke
(L1+L2+LR+LS+LT) S+LT) S+LT)
C141,C142 500V/390uF NC NC Inverter Bus
C1,Cc2,Cc3,Cc4 NC 600V/50uF 600V/50uF Capacitor
D1 1200V/60A 1200V/60A 1200V/60A .
1200V/20A Freewheeling
D23 1200V/60A 1200V/60A SIC i Diode
Inverter
R109, R25, current
R110, R42 2.2K 2.2K 3.3K sampling
resistor
FAN1 12V/0.31A/60mm 12vi0.31A/60 | 12V/0.31A/60 Internal fan
mm mm
FAN2 NC NC 12V/0.§;A/80m External fan
PV input Number of
connector in 2/1+1 2/1+1 2/1+2 input
parallel connectors
Throughout the test report following abbreviations may be used:
. cl clearance . s-C short-circuit
. der creepage distance . 0-C open-circuit
. dti distance through insulation . o-l overload
. BI basic insulation . Sl supplementary insulation
. DI double insulation . RI reinforced insulation

Remote control:

Remote shutdown and power control function is realized by Meter or Wifi interface.

The product was tested on:

Software version:

Test condition:

5172

Temperature: 25°C Relative humidity: 65%
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Model list:
MODELS LIST APEX-P3-3000 APEX-P3-4000 APEX-P3-5000
= | Vmax ey [Vdc] 1000
§ Isc pv [A] 19.5/19.5 19.5/19.5 19.5/19.5
S | MPP Voltage Range Vupe [Vdc] 120-850 120-850 120-850
- Max. Input Current Iyax [A] 13.0/13.0 13.0/13.0 13.0/13.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 3000 4000 5000
'é Max. Active Power Pgmax [W] 3300 4400 5500
2 Max. Apparent power Sgmax [VA] 3300 4400 5500
Max. Output Current Imax [A] 4.8 6.4 8.0
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] SMMA': ::zz i 2?8 8&2‘;::::2014255
The accuracy of voltage measurement[U/Un] +0.01
¢ | Voltage trip time [ms] Umin stage 1: <3100 (Tumir: <3100),
LZ') UM stage 2: <400 (Tumir: <400),
= Unmax stage 11 <200 (Tumrr: <200),
= Unaxstage 22 <200 (Tuir: <200)
2 Frequency threshold value [HZ] Fuin: 47.5, Fuax: 51.5
5 Ef-/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)

Active anti-islanding trip time [s]

<9.0 (T|_|M|TZ 9)

Reconnection Voltage [U/Un]

Umin: 0.85 y Umax: 1.10

Reconnection Frequency [Hz]

Fuin: 47.5 (FLIMITU: 47.5),
Fmax: 50.10 (FL|M|ToZ 50.10)

Reconnection Time [s]

60 (TLIMIT = 60)

Note*:
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MODELS LIST APEX-P3-6000 | APEX-P3-7000 | APEX-P3-8000 | APEX-P3-9000
| Viax ey [Vdc] 1000
§ Isc pv [A] 19.5/19.5 19.5/19.5 19.5/19.5 19.5/19.5
> | MPP Voltage Range Vwep [VdC] 120-850 120-850 120-850 120-850
- Max. Input Current Iyax [A] 13.0/13.0 13.0/13.0 13.0/13.0 13.0/13.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 6000 7000 8000 9000
'é Max. Active Power Pemax [W] 6600 7700 8800 9900
2 Max. Apparent power Sgmax [VA] 6600 7700 8800 9900
Max. Output Current Imax [A] 9.6 11.1 12.8 14.3
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] SMMA': ::zz i 2?8 8&2‘;:::;014255
The accuracy of voltage measurement[U/Un] +0.01
o« | Voltage trip time [ms] Umin stage 1: <3100 (Tumir: <3100),
LZ') Umin stage 2: <400 (Tumir: <400),
= Unmax stage 1. <200 (Tumir: <200),
= Unaxsage 2: <200 (Tur: <200)
2 Frequency threshold value [HZ] Fuin: 47.5, Fuax: 51.5
5 Ef-/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)
Active anti-islanding trip time [s] <9.0 (Tumir: 9)
Reconnection Voltage [U/Un] Uwmin: 0.85, Unax: 1.10
Reconnection Frequency [Hz] Fuin: 47.5 (Fumimu: 47.5),
Fwax: 50.10 (FLmiro: 50.10)
Reconnection Time [s] 60 (Tumir = 60)
Note*:
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MODELS LIST APEX-P3-10K APEX-P3-12K APEX-P3-15K
= | Vmax ey [Vdc] 1000
§ Isc pv [A] 19.5/19.5 19.5/19.5 19.5/39.0
S | MPP Voltage Range Vupe [Vdc] 120-850 200-850 200-850
- Max. Input Current lyax [Al 13.0/13.0 13.0/13.0 13.0/26.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 10000 12000 15000
'é Max. Active Power Pemax [W] 11000 13200 16500
2 Max. Apparent power Sgmax [VA] 11000 13200 16500
Max. Output Current Imax [A] 15.9 19.1 23.9
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] SMMA': ::zz i 2?8 8&2‘;::::2014255
The accuracy of voltage measurement[U/Un] +0.01
¢« | Voltage trip time [ms] Umi stage 1: <3100 (Tumir: <3100),
LZ') UM stage 2: <400 (Tumir: <400),
= Umax stage 1. <200 (Tumir: <200),
= Unaxsage 2: <200 (Tur: <200)
2 Frequency threshold value [HZ] Fuin: 47.5, Fuax: 51.5
5 B:/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)
Active anti-islanding trip time [s] <9.0 (Tumir: 9)
Reconnection Voltage [U/Un] Uwmin: 0.85, Unax: 1.10
Reconnection Frequency [Hz] Fumin: 47.5 (Fumimu: 47.5),
Fwax: 50.10 (FLmiro: 50.10)
Reconnection Time [s] 60 (Tumir = 60)
Note*:
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MODELS LIST APEX-P3-3000-G APEX-P3-4000-G APEX-P3-5000-G
= | Vmax ey [Vdc] 1000
§ Isc pv [A] 30.0/30.0 30.0/30.0 30.0/30.0
> | MPP Voltage Range Vypp [Vdc] 120-850 120-850 120-850
- Max. Input Current Iyax [A] 20.0/20.0 20.0/20.0 20.0/20.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 3000 4000 5000
'é Max. Active Power Pemax [W] 3300 4400 5500
2 Max. Apparent power Sgmax [VA] 3300 4400 5500
Max. Output Current Imax [A] 4.8 6.4 8.0
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] SMMA': ::zz i 2?8 8&2‘;::::2014255
The accuracy of voltage measurement[U/Un] +0.01
¢« | Voltage trip time [ms] Umi stage 1: <3100 (Tumir: <3100),
LZ') Umin stage 2: <400 (Tumir: <400),
= Umax stage 1. <200 (Tumir: <200),
= Unaxsage 2: <200 (Tur: <200)
2 Frequency threshold value [HZ] Fuin: 47.5, Fuax: 51.5
5 B:/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)
Active anti-islanding trip time [s] <9.0 (Tumir: 9)
Reconnection Voltage [U/Un] Uwmin: 0.85, Unax: 1.10
Reconnection Frequency [Hz] Fumin: 47.5 (Fumimu: 47.5),
Fwax: 50.10 (FLmiro: 50.10)
Reconnection Time [s] 60 (Tumir = 60)
Note*:
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MODELS LIST "oo0c | 70006 | soo0e | 90006
= | Vmax ey [Vdc] 1000
§ Isc pv [A] 30.0/30.0 30.0/30.0 30.0/30.0 30.0/30.0
S | MPP Voltage Range Vypp [Vdc] 120-850 120-850 120-850 120-850
- Max. Input Current Iwax [A] 20.0/20.0 20.0/20.0 20.0/20.0 20.0/20.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 6000 7000 8000 9000
'é Max. Active Power Pemax [W] 6600 7700 8800 9900
2 Max. Apparent power Sgmax [VA] 6600 7700 8800 9900
Max. Output Current Imax [A] 9.6 11.1 12.8 14.3
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] SMMA': ::zz i 2?8 8&2‘;::::2014255
The accuracy of voltage measurement[U/Un] +0.01
o« | Voltage trip time [ms] Umin stage 1: <3100 (Tumir: <3100),
LZ') UmiN stage 2: <400 (Tumir: <400),
= Umax stage 1 <200 (Tumir: <200),
= Unaxsage 2: <200 (Tur: <200)
2 Frequency threshold value [HZ] Fuin: 47.5, Fuax: 51.5
5 B:/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)
Active anti-islanding trip time [s] <9.0 (Tumir: 9)
Reconnection Voltage [U/Un] Uwmin: 0.85, Unax: 1.10
Reconnection Frequency [Hz] Fuin: 47.5 (Fumimu: 47.5),
Fwax: 50.10 (FLmiro: 50.10)
Reconnection Time [s] 60 (Tumir = 60)
Note*:
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Product description

MODELS LIST APEX-P3-10K-G APEX-P3-12K-G APEX-P3-15K-G
| Viax ey [Vdc] 1000
§ Isc pv [A] 30.0/30.0 30.0/30.0 30.0/39.0
> | MPP Voltage Range Vupe [Vdc] 120-850 200-850 200-850
- Max. Input Current lyax [Al 20.0/20.0 20.0/20.0 20.0/26.0
Rated Output Voltage per phase Un [Vac] 3L/N/PE 400
Rated Output Frequency Fn [Hz] 50
§ Rated Active Power Pn [W] 10000 12000 15000
'é Max. Active Power Pemax [W] 11000 13200 16500
2 Max. Apparent power Sgmax [VA] 11000 13200 16500
Max. Output Current Imax [A] 15.9 19.1 23.9
Power Factor Range coso [A] 0.8un...0.8ov
Firmware version 5172
Voltage threshold value [U/Un] GJMMA': z::zs i 2?8 lljmlxs:::ezzoldfz%
The accuracy of voltage measurement[U/Un] +0.01
¢« | Voltage trip time [ms] Umin stage 1: <3100 (Tumir: <3100),
LZ') UmiN stage 2: <400 (Tumir: <400),
= Umax stage 1. <200 (Tumir: <200),
= Unaxsage 2: <200 (Tur: <200)
2 Frequency threshold value [Hz] Fuin: 47.5, Fuax: 51.5
5 B:/?r?] accuracy of frequency measurement +0.001
é Frequency trip time [ms] Fuin: <200 (Tumir: 200), Fvax: <200 (Tumir: 200)
Active anti-islanding trip time [s] <9.0 (Tumir: 9)
Reconnection Voltage [U/Un] Uwmin: 0.85, Unax: 1.10
Reconnection Frequency [Hz] Fuin: 47.5 (Fumimu: 47.5),
Fwax: 50.10 (FLmiro: 50.10)
Reconnection Time [s] 60 (Tumir = 60)
Note*:
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2 |[Malde / Gewicht Pl f h |
Dimensions / Weight ease refer to the user manual.
3 |Bedienelemente N/A
Operating elements
4 | Ausstattung / Zubehor N/A
Equipment / Accessories
5 |Verwendete Materialien N/A
Used materials
6 |Sonstiges N/A
Other
1 Anwendungsbereich
Scope

Details zur Ausgestaltung der messtechnischen Nachweise und zur Dokumentation der
Messergebnisse sind in DIN VDE-V 0124-100 (VDE V 0124-100):2020-06 beschrieben.

Details on the design of the measuring certificates and the documentation of the measurement
results are described in DIN VDE-V 0124-100 (VDE V 0124-100):2020-06.
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See CN2283DK 003 attachment 1 for test report of VDE V 0124-100: 2020.
See CN2283DK 003 attachment 2 for Photo documentations
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Test Report - Products

A TUVRheinland®

Prifbericht-Nr.: See test report Auftrags-Nr.: See test report Seite 1 von 5
Test report no.: CN2283DK 003 Order no.: CN2283DK 003 Page 1 of 5
Kunden-Referenz-Nr.: See test report Auftragsdatum: See test report

Client reference no.: CN2283DK 003 Order date: CN2283DK 003

Auftraggeber: See test report CN2283DK 003
Client:

Prufgegenstand: See test report CN2283DK 003
Test item:

Bezeichnung / Typ-Nr.:
Identification / Type no.:

See test report CN2283DK 003

Auftrags-Inhalt:
Order content:

A3 Certificate

Prafgrundlage:
Test specification:

DIN VDE V 0124-100/06.20

Netzintegration von Erzeugungsanlagen —Niederspannung —Prufanforderungen an
Erzeugungseinheiten vorgesehen zum Anschluss und Parallelbetrieb am

Niederspannungsnetz

Grid integration of generator plants — Low-voltage — Test requirements for generator
units to be connected to and operated in parallel with low-voltage distribution

networks

Wareneingangsdatum:
Date of sample receipt:

See test report
CN2283DK 003

Prifmuster-Nr.:
Test sample no:

See test report
CN2283DK 003

Priufzeitraum:
Testing period:

See test report
CN2283DK 003

Ort der Prifung:
Place of testing:

See test report
CN2283DK 003

Pruflaboratorium:
Testing laboratory:

See test report
CN2283DK 003

Prifergebnis*:

Test result*: Pass

gepruft von:

tested by:See test report
CN2283DK 003

Datum:

Date: See test report
CN2283DK 003

See test report

Stellung / Position: CN2283DK 003

genehmigt von:

authorized by:See test

report CN2283DK 003
Ausstellungsdatum:

Issue date: See test

report CN2283DK 003

See test report

Stellung / Position: CN2283DK 003

Sonstiges /

N/A
Other:

Zustand des Priufgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prifmuster vollstandig und unbeschéadigt
Test item complete and undamaged

* Legende:
* Legend:

P(ass) = entspricht 0.g. Prufgrundlage(n)
P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht o0.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/A = nicht anwendbar
N/A = not applicable

N/T = nicht getestet
N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the above mentioned test sample as. Without permission of the test center this test report is not
vos permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. N0.177, 178, Lane 777 West Guangzhong Road, Jing'an District,Shanghai, China
Mail: service-gc@tuv.com - Web: www.tuv.com
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Liste der verwendeten Prifmittel

List of used test equipment

See test report CN2283DK 003 for detail.
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Product description

See test report CN2283DK 003
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Prufbericht-Nr.: cN2283DK 003 attachment 1 Seite 4von 5
Test Report No.: Page 4 of 5
Absatz Anforderungen-Prufungen Messergebnisse-Bemerkungen Bewertung
Clause Requirements-Tests Measuring results-Remarks Evaluation
1 Anwendungsbereich
Scope
Diese DIN-VDE-Vornorm dient dem Nachweis der elektrischen Eigenschaften von
Erzeugungseinheiten (EZE) nach der VDE-AR N 4105:2018-11 und gegebenenfalls anderen
Netzanschlussbedingungen.
This DIN VDE preliminary standard serves to verify the electrical properties of power generation units
(PGU) in accordance with VDE-AR N 4105:2018-11 and, if applicable, other grid connection conditions.
5 Priafungen
Tests
51 Allgemeines
General information P
5.2 Nachweis zuldssger Netzrickwirkungen
Verification of permitted network reaction P
5.3 Nachweis des Symmetrieverhaltens von Umrichtern
Verification of symmetry behaviour of inverter P
5.4 Nachweis des Verhaltens der Erzeugungseinheit am Netz p
Verification of behaviours of PGU on grid
55 Nachweis des NA-Schutzes N/A
Verification of NS-protections
5.6 Zuschaltbedingungen und Synchronisierung p
Connection conditions and synchrouzation
5.7 Nachweis der PAV,E-Uberwachung p
Verification of PAV,E-monitoring
5.8 Nachweis der dynamischen Netzstltzung p
Verifiation of dynamic network supporting

Rev.:01
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See following data for details.
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Prufbericht-Nr.:
Test report no.:

CN2283DK 003

Seite 1 von 199
Page 1 of 199

Test Engineer:

Jiayu Hu

Reviewer:

Jingge Pan

Signature:

g

Signature:

JT%«. 1744

Testing Location:

Name:

TUV Rheinland (Shanghai)

Co., Ltd.

Address:

No. 177, Lane 777, Guangzhong West Road, Jing’an District, Shanghai, China

Test Sample No.:

A003402982-001

Test Condition:

Generator reference system applied in test:

!

P>0 _=’_°

lu

Test Date:

12.01.2023-13.01.2023

Test bench diagram:

Low
Impedance
Voltage
Source

MNetwork simulator

Measure Point

EUT DC Source

A network model (grid impedance simulator) only connected in test bench in flicker test (<75A condition), in

the other tests the network model is bypassed.

DIN VDE V 0124-100:2020
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Priifbericht-Nr.: Seite 2 von 199
Tel;tt;gpgrt tno.: CN2283DK 003 Page 2 of 199
Test items Remark

5.2 Verification of permitted network reaction Pass

5.2.2 Rapid voltage change (Kimax) Pass

5.2.3 Flicker Pass

5.2.4 Harmonics and Inter-harmonics (I inter, | higher) Pass

5.2.5 Commutation notches Pass

5.2.6 DC current feeding to network (Idc) Pass

5.3 Verification of symmetry behaviours of inverter Pass

5.3.2 Tests of three-phase inverter (Imbalance) Pass

5.3.3 Symmetry operation with a symmetry device Pass

5.4 Verification of behaviours of PGU on network Pass

5.4.2 Measurement of active- and reactive power ranges (P&Q range) Pass

5.4.3 Active power reduction through setting provision (P control) Pass

5.4.4 Active power output of PGU by over-frequency (LFSM-O) Pass

5.4.5 Active power output of ESS by over-frequency (LFSM-O) N/A

5.4.6 Active power output of PGU by under-frequency (LFSM-U) Pass

5.4.7 Active power output of ESS by under-frequency (LFSM-U) N/A

5482 Tests of reactive power / displacement factor setting accuracy (Fixed Pass

cos®)

5.4.8.3 Tests of displacement factor- / active power character curve (coso(P)) Pass

5.4.8.4 Tests of reactive power-voltage character curve (Q(U)) Pass

5.5 Verification of NS-protection Pass

5.5.2 NS-protection Pass

5.5.3 Central NS-protecton N/A

5.5.4 Integrated NS-protection Pass

5.5.6 Interface switch (Functional safety) Pass

5.5.7 Protection devices and protection settings (OV/UV, OF/UF) Pass

5.5.9 Constructional features of NS protection Pass

5.5.10 Islanding detection Pass

5.6 Connection conditions and synchronization (Reconnection) Pass

5.7 Verification of Pav.e monitoring Pass

5.8 Verification of dynamic network supporting (FVRT) Pass

DIN VDE V 0124-100:2020
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Seite 3 von 199

Prifbericht-Nr.:
Test report no.: CN2283DK 003 Page 3 of 199

Test Plan

5.2.2 ‘ TABLE: Rapid voltage change (Kimax) P
Test Conditions Measurements _ Limit

U [V] I [A] Ki Ki
Starting to 50%Pn 230.3 5.9 0.51 <1.2
Starting to 100% Pn 230.4 115 0.99 <1.2
Stopping at 100% Pn 230.4 11.6 1.00 <1.2

Note(s):

DIN VDE V 0124-100:2020
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Test Plan
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52.3 | TABLE: Flicker P
L1
Plt 0.10
Limit 0.65
Measurement
Pst dc[%] dmax[%] d(t)[ms] Cux
1.0 3.3 4.0 500 -
1 0.10 0.13 0.37 0 0.60
2 0.10 0.13 0.37 0 0.60
3 0.10 0.15 0.35 0 0.60
4 0.10 0.15 0.37 0 0.60
5 0.10 0.14 0.37 0 0.60
6 0.10 0.13 0.36 0 0.60
7 0.10 0.15 0.36 0 0.60
8 0.10 0.12 0.35 0 0.60
9 0.10 0.11 0.37 0 0.60
10 0.10 0.13 0.37 0 0.60
11 0.10 0.13 0.36 0 0.60
12 0.10 0.12 0.36 0 0.60
L2
PIt 0.16
Measurement Limit 0-65
Pst dc[%] dmax[%] d(t)[ms] Cux
1.0 3.3 4.0 500 -
1 0.16 0.08 0.31 0 0.96
2 0.16 0.09 0.29 0 0.96
3 0.16 0.10 0.31 0 0.96
4 0.16 0.11 0.31 0 0.96
5 0.16 0.08 0.31 0 0.96
6 0.16 0.10 0.31 0 0.96
7 0.16 0.08 0.31 0 0.96
8 0.16 0.11 0.30 0 0.96
9 0.16 0.12 0.31 0 0.96
10 0.16 0.12 0.31 0 0.96
11 0.16 0.12 0.31 0 0.96
12 0.16 0.08 0.31 0 0.96
L3
Plt 0.06
Limit 0.65
Measurement
Pst dc[%] dmax[%] d(t)[ms] Cux
1.0 3.3 4.0 500 -
1 0.06 0.04 0.26 0 0.36
2 0.06 0.04 0.26 0 0.36

DIN VDE V 0124-100:2020
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3 0.06 0.03 0.26 0 0.36
4 0.06 0.04 0.26 0 0.36
5 0.06 0.03 0.26 0 0.36
6 0.06 0.04 0.26 0 0.36
7 0.06 0.03 0.26 0 0.36
8 0.06 0.03 0.26 0 0.36
9 0.06 0.03 0.26 0 0.36
10 0.06 0.04 0.26 0 0.36
11 0.06 0.04 0.26 0 0.36
12 0.06 0.04 0.26 0 0.36
Note(s): PGU and ESS with nominal current <75A (Per DIN EN 61000-3-3/ DIN EN 61000-3-11)
Zref=0.24+0.15j

DIN VDE V 0124-100:2020
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52.4 | TABLE: linter & Ihigher P
Harmonics
P/Pn -
%] 0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 8 | 90 | 100 | Limit
Order .
No. I/1n [%]
2 [ 012 [ 062 | 061 | 062 [ 056 | 0.70 | 0.54 | 0.66 | 0.41 | 0.43 | 0.58 | 9.31
3 | 001 ] 006 | 009 | 017 | 0.26 | 0.16 | 051 | 0.24 | 0.22 | 0.22 | 0.25 | 19.83
4 | 002 ] 022 ] 034|032 029 [ 031 | 025 | 034 | 046 | 0.49 | 057 | 3.71
5 [ 003 ] 025 | 008 | 095 | 131 | 051 | 1.87 | 068 [ 0.73 | 0.76 | 0.81 | 9.83
6 | 001 ] 004 | 011 | 026 [ 020 | 010 | 017 [ 0.13 [ 0.09 | 0.09 | 0.11 | 259
7 | 008 | 045 | 053 | 0.87 [ 1.09 | 0.34 | 1.17 | 0.85 | 0.47 | 053 | 0.59 | 6.64
8 | 002 | 027 | 018 | 0.29 | 0.28 | 0.09 | 0.23 | 0.08 | 0.08 | 0.09 | 0.10 | 1.81
9 [ 000 | 003 | 008 | 012 [ 011 | 0.09 | 019 | 013 | 0.12 | 0.12 | 0.14 | 3.45

10 001 | 023 | 025 | 0.37 | 0.33 | 0.06 | 0.23 | 0.14 | 0.15 | 0.18 | 0.18 | 1.45
11 002 | 061 | 066 | 0.18 | 028 | 0.29 | 0.21 | 0.25 | 057 | 0.75 | 0.95 | 2.84
12 001 | 004 | 009 | 0.14 | 0.214 | 0.07 | 0.15 | 0213 | 0.10 | 0.11 | 0.12 | 1.21
13 001 | 010 | 083 | 057 | 0.37 | 0.37 | 0.22 | 018 | 0.35 | 053 | 0.71 | 181
14 001 | 007 | 004 | 0.10 | 0.12 | 0.05 | 0.14 | 0.08 | 0.11 | 0.12 | 0.13 | 1.03
15 0.00 | 0.0 | 008 | 0.09 | 0.07 | 0.09 | 0.12 | 0.11 | 0.08 | 0.08 | 0.09 | 1.29
16 0.00 | 004 | 008 | 0.14 | 0.07 | 0.05 | 0.13 | 0.09 | 0.10 | 010 | 0.10 | 0.91
17 001 | 035 | 0.22 | 057 | 048 | 0.36 | 0.22 | 0.17 | 0.10 | 0.18 | 0.30 | 1.14
18 0.00 | 004 | 012 | 0.05 | 0.06 | 0.08 | 0.06 | 0.10 | 0.07 | 0.08 | 0.10 | 0.80
19 001 | 026 | 003 | 037 | 047 | 026 | 0.21 | 0.20 | 0.11 | 0.08 | 0.13 | 1.02
20 0.00 | 006 | 0.14 | 0.07 | 010 | 0.10 | 0.08 | 0.12 | 0.09 | 0.08 | 0.08 | 0.72
21 0.00 | 004 | 007 | 0.09 | 0.07r | 0.08 | 0.07 | 0.09 | 0.07 | 0.08 | 0.09 | 0.92
22 001 | 010 | 007 | 010 | 0.05 | 0.08 | 0.07 | 0.12 | 0.07 | 0.06 | 0.07 | 0.66
23 002 | 013 | 016 | 0.11 | 019 | 024 | 0.27 | 0.30 | 025 | 0.22 | 0.16 | 0.84
24 0.01 | 003 | 0.06 | 0.04 | 0.04 | 0.11 | 0.03 | 0.12 | 0.06 | 0.08 | 0.08 | 0.60
25 001 | 021 | 0.25 | 0.14 | 0.09 | 0.09 | 0.24 | 0.28 | 0.25 | 0.22 | 0.16 | 0.78
26 0.01 | 005 | 010 | 0.07 | 0.04 | 0.08 | 0.05 | 0.09 | 0.07 | 0.07 | 0.07 | 0.56
27 0.00 | 004 | 004 | 0.04 | 0.03 | 0.08 | 0.03 | 0.06 | 0.08 | 0.09 | 0.08 | 0.72
28 001 | 005 | 0.08 | 0.03 | 0.08 | 0.06 | 0.05 | 0.07 | 0.06 | 0.07 | 0.08 | 0.52
29 001 | 011 | 016 | 0.21 | 013 | 0.08 | 0.18 | 0.24 | 0.19 | 0.17 | 0.10 | 0.67
30 0.01 | 0.07 | 0.06 | 0.03 | 0.03 | 0.07 | 0.03 | 0.05 | 0.09 | 0.09 | 0.09 | 0.48
31 0.01 | 004 | 004 | 0.22 | 018 | 0.09 | 0.13 | 0.17 | 0.17 | 0.15 | 0.10 | 0.63
32 0.01 | 005 | 0.08 | 0.06 | 0.04 | 0.08 | 0.05 | 0.03 | 0.07 | 0.09 | 0.08 | 0.46
33 0.00 | 005 | 0.07 | 0.03 | 0.04 | 0.08 | 0.03 | 0.06 | 0.07 | 0.08 | 0.07 | 0.59
34 0.01 | 002 | 0.07 | 0.04 | 0.03 | 0.06 | 0.03 | 0.04 | 0.07 | 0.08 | 0.07 | 0.42
35 0.00 | 006 | 0.05 | 0.07 | 014 | 0.08 | 0.07 | 0.06 | 0.11 | 0.11 | 0.11 | 0.55
36 0.01 | 003 | 0.03 | 0.02 | 0.02 | 0.08 | 0.02 | 0.05 | 0.07 | 0.06 | 0.06 | 0.41
37 0.00 | 003 | 002 | 0.09 | 0.14 | 0.08 | 0.08 | 0.05 | 0.08 | 0.09 | 0.11 | 0.53
38 001 | 005 | 005 | 0.03 | 0.03 | 0.08 | 0.06 | 0.07 | 0.05 | 0.06 | 0.06 | 0.38
39 0.00 | 0.05 | 0.07 | 0.03 | 0.02 | 0.08 | 0.02 | 0.07 | 0.06 | 0.05 | 0.06 | 0.50
40 0.00 | 0.06 | 0.07 | 0.04 | 0.03 | 0.07 | 0.04 | 0.07 | 0.05 | 0.06 | 0.06 | 0.36

DIN VDE V 0124-100:2020
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Inter-harmonics
P[(/)/Fo’]n 0 10 20 30 40 50 60 70 80 90 100 Limit
f
[Hz] I/In [%]

75 001 ) 011 | 012 | 0.14 | 013 | 0.12 | 0.14 | 0.213 | 0.36 | 0.39 | 0.43 -
125 001 | 010 | 0.10 | 0.17 | 0.12 | 0.10 | 0.12 | 0.10 | 0.25 | 0.28 | 0.31 -
175 001 | 009 | 013 | 0.20 | 0.17 | 0.09 | 0.17 | 0.09 | 0.17 | 0.18 | 0.20 -
225 001 | 009 | 011 | 0.21 | 0.18 | 0.09 | 0.16 | 0.08 | 0.12 | 0.13 | 0.14 -
275 001 ) 010 | 012 | 0.23 | 0.19 | 0.10 | 0.16 | 0.08 | 0.11 | 0.12 | 0.13 -
325 001 ) 009 | 012 | 022 | 0.18 | 0.09 | 0.15 | 0.08 | 0.14 | 0.16 | 0.18 -
375 0.00 | 008 | 008 | 0.19 | 0.15 | 0.07 | 0.13 | 0.07 | 0.13 | 0.14 | 0.15 -
425 0.00 | 008 | 008 | 0.17 | 0.13 | 0.07 | 0.12 | 0.06 | 0.12 | 0.13 | 0.14 -
475 000 | 009 | 009 | 0.16 | 0.14 | 0.07 | 0.11 | 0.06 | 0.11 | 0.12 | 0.13 -
525 000 | 008 | 0.10 | 0.15 | 0.14 | 0.07 | 0.11 | 0.06 | 0.122 | 0.13 | 0.15 -
575 000 | 007 | 008 | 0.14 | 023 | 0.07 | 0.11 | 0.06 | 0.10 | 0.12 | 0.13 -
625 0.00 | 008 | 008 | 0.13 | 0.12 | 0.07 | 0.11 | 0.06 | 0.11 | 0.12 | 0.13 -
675 0.00 | 0.0/ | 007 | 0.11 | 0.10 | 0.06 | 0.09 | 0.05 | 0.09 | 0.09 | 0.10 -
725 0.00 | 008 | 0.07 | 0.10 | 0.09 | 0.06 | 0.09 | 0.05 | 0.08 | 0.08 | 0.09 -
775 000 | 006 | 007 | 0.10 | 0.09 | 0.06 | 0.09 | 0.05 | 0.07 | 0.07 | 0.08 -
825 0.00 | 006 | 0.07 | 0.09 | 0.08 | 0.05 | 0.09 | 0.05 | 0.06 | 0.07 | 0.08 -
875 0.00 | 005 | 0.05 | 0.08 | 0.08 | 0.05 | 0.08 | 0.04 | 0.06 | 0.06 | 0.07 -
925 0.00 | 005 | 0.05 | 0.07 | 0.07r | 0.05 | 0.08 | 0.04 | 0.06 | 0.06 | 0.06 -
975 0.00 | 004 | 004 | 0.22 | 0.21 | 0.04 | 0.21 | 0.04 | 0.05 | 0.05 | 0.05 -
1025 | 0.00 | 0.04 | 0.04 | 0.06 | 0.06 | 0.04 | 0.06 | 0.04 | 0.05 | 0.05 | 0.04 -
1075 | 0.00 | 0.04 | 0.06 | 0.06 | 0.06 | 0.04 | 0.06 | 0.03 | 0.05 | 0.05 | 0.05 -
1125 | 0.00 | 0.04 | 0.06 | 0.06 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.05 | 0.04 -
1175 | 0.00 | 0.03 | 0.04 | 0.06 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.05 | 0.04 -
1225 | 0.00 | 0.03 | 0.04 | 0.06 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.04 | 0.04 -
1275 | 0.00 | 0.03 | 0.03 | 0.06 | 0.05 | 0.03 | 0.05 | 0.03 | 0.04 | 0.04 | 0.04 -
1325 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.04 | 0.04 | 0.04 -
1375 | 0.00 | 0.03 | 0.05 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.06 | 0.05 -
1425 | 0.00 | 0.03 | 0.05 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.04 | 0.04 -
1475 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.05 | 0.05 --
1525 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.04 | 0.04 | 0.04 --
1575 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.04 | 0.04 | 0.04 --
1625 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.04 | 0.04 | 0.03 --
1675 | 0.00 | 0.03 | 0.04 | 0.05 | 0.05 | 0.03 | 0.05 | 0.03 | 0.05 | 0.05 | 0.05 --
1725 | 0.00 | 0.03 | 0.04 | 0.05 | 0.05 | 0.03 | 0.04 | 0.03 | 0.03 | 0.04 | 0.04 --
1775 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.04 | 0.03 | 0.04 | 0.04 | 0.04 --
1825 | 0.00 | 0.03 | 0.03 | 0.04 | 0.05 | 0.03 | 0.04 | 0.03 | 0.03 | 0.04 | 0.04 --
1875 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.04 | 0.03 | 0.03 | 0.03 | 0.03 --
1925 | 0.00 | 0.03 | 0.03 | 0.05 | 0.04 | 0.03 | 0.04 | 0.02 | 0.03 | 0.03 | 0.03 --
1975 | 0.00 | 0.03 | 0.03 | 0.05 | 0.05 | 0.03 | 0.05 | 0.02 | 0.03 | 0.03 | 0.03 --
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Higher frequency Harmonics
P/Pn -
[%] 0 10 20 30 40 50 60 70 80 90 100 Limit
f 0,
[kHz] /In [%]

2.1 0.01 | 023 | 015 | 0.20 | 0.14 | 0.127 | 0.18 | 0.21 | 0.20 | 0.19 | 0.23 --
2.3 001 | 014 | 015 | 013 | 013 | 0.11 | 0.14 | 0.16 | 0.13 | 0.12 | 0.14 -
25 0.01 | 0.12 | 0.17 | 0.12 | 0.15 | 0.11 | 0.14 | 0.18 | 0.16 | 0.13 | 0.11 -
2.7 001 | 024 | 019 | 013 | 013 | 0.18 | 0.14 | 0.20 | 0.25 | 0.26 | 0.24 -
2.9 0.01 | 020 | 0.08 | 0.12 | 0.11 | 0.24 | 0.10 | 0.15 | 0.21 | 0.21 | 0.20 -
3.1 0.01 | 026 | 0.09 | 0.11 | 013 | 0.08 | 0.11 | 0.15 | 0.31 | 0.29 | 0.26 --
3.3 0.01 | 0.27 | 0.10 | 0.10 | 0.11 | 0.06 | 0.11 | 0.15 | 0.27 | 0.25 | 0.27 -
3.5 0.00 | 0.16 | 0.07 | 0.08 | 0.08 | 0.07 | 0.09 | 0.08 | 0.07 | 0.08 | 0.16 -
3.7 0.00 | 0.06 | 0.11 | 0.06 | 0.07 | 0.09 | 0.08 | 0.07 | 0.07 | 0.06 | 0.06 -
3.9 0.01 | 007 | 011 | 0.09 | 0.09 | 0.09 | 0.09 | 0.08 | 0.07 | 0.07 | 0.07 --
4.1 0.00 | 0.05 | 0.09 | 0.07 | 0.08 | 0.06 | 0.08 | 0.07 | 0.07 | 0.06 | 0.05 --
4.3 0.00 | 0.06 | 0.10 | 0.06 | 0.06 | 0.10 | 0.05 | 0.10 | 0.08 | 0.07 | 0.06 -
4.5 0.00 | 0.07 | 0.08 | 0.06 | 0.06 | 0.10 | 0.05 | 0.07 | 0.07 | 0.07 | 0.07 -
4.7 0.00 | 0.08 | 0.08 | 0.13 | 0.12 | 0.08 | 0.12 | 0.09 | 0.08 | 0.08 | 0.08 -
4.9 0.00 | 0.05 | 0.04 | 0.09 | 0.09 | 0.04 | 0.10 | 0.04 | 0.04 | 0.04 | 0.05 --
5.1 0.00 | 0.04 | 0.03 | 0.06 | 0.06 | 0.03 | 0.06 | 0.03 | 0.04 | 0.04 | 0.04 --
5.3 0.00 | 0.04 | 0.04 | 0.06 | 0.06 | 0.04 | 0.05 | 0.04 | 0.04 | 0.04 | 0.04 --
5.5 0.00 | 0.03 | 0.02 | 0.05 | 0.06 | 0.02 | 0.05 | 0.02 | 0.03 | 0.03 | 0.03 -
5.7 0.00 | 0.02 | 0.02 | 0.05 | 0.05 | 0.02 | 0.04 | 0.02 | 0.02 | 0.02 | 0.02 --
5.9 0.00 | 0.02 | 0.02 | 0.04 | 0.04 | 0.02 | 0.04 | 0.02 | 0.02 | 0.02 | 0.02 --
6.1 0.00 | 0.02 | 0.02 | 0.04 | 0.03 | 0.02 | 0.03 | 0.02 | 0.02 | 0.02 | 0.02 --
6.3 0.00 | 0.01 | 0.01 | 0.03 | 0.03 | 0.01 | 0.03 | 0.01 | 0.01 | 0.01 | 0.01 -
6.5 0.00 | 0.01 | 0.01 | 0.02 | 0.02 | 0.01 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 --
6.7 0.00 | 0.01 | 0.01 | 0.02 | 0.02 | 0.01 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 --
6.9 0.00 | 001 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 --
7.1 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 --
7.3 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.01 --
7.5 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 --
7.7 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 --
7.9 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 --
8.1 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 --
8.3 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 --
8.5 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 --
8.7 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 --
8.9 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 --
Note(s): The max. value of three phases were chosen.
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5.25 ‘ TABLE: Commutation notches P
. Measurements
Test Conditions loom [A]
P/ PEmaX com
L1 L2 L3
25% - 35% 1.4 2.0 3.2
65% - 75% 1.9 3.1 3.3
> 90% 2.2 3.2 3.7
Note(s):

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prufbericht-Nr.: Seite 10 von 199
Test report no.: CN2283DK 003 Page 10 of 199
5.2.6 | TABLE: DC current feeding to network (Idc) | P
. Measurements Limit
Test Conditions
P/ Pemax Idc /In [%] Idc/In
L1 L2 L3
30% - 40% 0.09 0.33 0.29 0.5%
60% - 70% 0.34 0.24 0.30 0.5%
> 95% 0.08 0.16 0.20 0.5%
Note(s):
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5.3.2 | TABLE: Tests of three-phase inverter (Imbalance) P
Test Conditions Measurements Limit
cOSs®p S/SEmax [%] Sas;ié/SO]Emax Sas;i{)/so]Emax
1.0 100 0.06 0.06 0.06 0.06 0.05
1.0 50 0.08 0.08 0.09 0.09 0.08
Max. un 100 0.05 0.05 0.05 0.05 0.05 <45
Max. un 50 0.05 0.05 0.05 0.05 0.05
Max. ov 100 0.06 0.06 0.07 0.07 0.06
Max. ov 50 0.07 0.07 0.07 0.07 0.07
Note(s):
Sasy: Max. Asymmetry power among three phases.
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5.4.2 ‘ TABLE: Measurement of active- and reactive power ranges (P&Q range) ‘ P
Test Conditions Measurements A Limit
U/Un | cosp U [V] Pmax [W] cosQ Smax [VA] cosQp IE::::/X gg::/x
0.9 207.3 8758.7 1.000 8759.0
1.0 1.0 230.3 8792.2 1.000 8792.7 --
1.09 250.7 8790.0 0.999 8790.7
0.9 207.0 7889.8 0.901 8751.5
1.0 | Max.un 230.1 7900.9 0.899 8784.1 <102% | <102%
1.09 250.8 7903.4 0.900 8775.1 <09
0.9 207.2 7899.4 0.899 8782.7
1.0 | Max.ov 230.2 7906.6 0.899 8790.9
1.09 250.8 7911.0 0.900 8785.1
Note(s):
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5.4.3(a) ‘ TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%] P/Pemax [%0] AP/Pemax [%0] A P/Pn [%]
100 100.1 0.1
90 90.1 0.1
80 77.5 -2.6
70 70.1 0.1
60 60.0 0.0
<5%
50 50.0 0.0
40 39.7 -0.3
30 29.8 -0.2
20 19.9 -0.1
10 10.0 0.0
No disconnection occur N
5.4.3(b) ‘ TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/PN [%] APJAL [%Pnis] [(,2';’” A/ts]
100->5 0.49
0.33-0.66
5->100 0.49
5.4.3(c) ‘ TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%)]
Interface port 1 Interface port 2 Interface port 3 P/Pn [%)] P/Pn [%)]
70 90 50
Meter N/A Wifi 49.5 <50
P/Pn [%)]
Interface port 1 Interface port 2 Interface port 3 P/Pn [%)] P/Pn [%)]
60 100 80
Meter Wifi N/A 59.8 <60
P/Pn [%)]
Interface port 1 Interface port 2 Interface port 3 P/Pn [%)] P/Pn [%)]
90 50 70
Meter Wifi N/A 49.7 <50
5.4.3(d) ‘ TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%)] Tresponse [S] Tresponse [S]
100->0 2.5 <5
Note(s):
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5.4.4(a) TABLE: Active power output of PGU by over-frequency (LFSM-O) P
LFSM-O factive fstop fdeactive DrOOp
settings 50.2 N/A 50.2 5%(40%Pw/Hz)
Test Conditions Measurements Target Tolerance Limit
f [HZ] Prim P/PEmax f Trise Tset Tv P/PEmax AF>/F>Emax AP Trise Tset
[%] [%] [H7] [s] [s] [s] [%] [%] [%] [s] [s]
50.00 100 99.9% | 50.00 - - - 100 -0.1%
50.25 100 98.3% | 50.25 1.70 1.70 0.00 98 0.3%
50.70 100 80.0% | 50.70 | 1.80 1.80 0.00 80 0.0%
51.40 100 51.8% | 51.40 | 1.80 1.80 0.20 52 -0.2%
50.70 100 80.0% | 50.70 | 1.00 1.00 0.00 80 0.0% <10 <2 <20
50.25 100 98.3% | 50.25 1.50 1.50 0.00 98 0.3%
50.00 100 99.9% | 50.00 | 0.70 0.70 0.00 100 -0.1%
51.65 100 Disconnection 0 --
50.15 100 No Reconnection 0 --
Test Conditions Measurements Target Tolerance Limit
f [Hz] Piim P/Pemax f AP/At P/Pemax AP/PEmax AP AP/At
[%] [%] [HZ] [%/min] [%] [%] [%] [%/min]
50.00 100 99.9% 50.00 9.07 100 -0.1% <+10 <10
Note(s):
Plotting diagram:
10,000 51.8
9,000 | 516 Pover
8,000 51.4 Frequency
7,000 51.2 -
. 6000 510 8
% 5,000 } 50.8 g
% 4,000 4 506 <E
. 3,000 50.4 =
2,000 50.2
1,000 50.0
0 / 49.8
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000
Time [s]
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5.4.4(b) TABLE: Active power output of PGU by over-frequency (LFSM-O) P
LFSM-O factive fstop faeactive DrOOp
settings 50.5 N/A 50.2 12%(16.67%Pw/Hz)
Test Conditions Measurements Target Tolerance Limit
f [HZ] Prim P/PEmax f Trise Tset Tv P/PEmax AF>/F>Emax AP Trise Tset
[%] (%] [Hz] [s] [s] [s] (%] [%] [%] [s] [s]
50.00 60 60.0% 50.00 -- - - 60 -0.02%
50.40 60 60.0% 50.40 - - - 60 -0.03%
50.70 | 60->100 | 57.9% 50.70 1.80 1.80 0.0 58 -0.06%
<+10 <2 <20
51.40 100 50.9% 51.40 1.80 1.80 0.3 51 -0.06%
50.70 100 58.0% 50.70 1.00 1.00 0.2 58 -0.05%
50.40 100 60.0% 50.40 1.70 1.70 0.0 60 -0.01%
Test Conditions Measurements Target Tolerance Limit
flHz | P P/Pemax f AP/At P/Pemax | AP/Pema AP APJAT
[%] [%] [Hz] [Y%/min] [%] [%] [%] [Y6/min]
50.00 100 100.0% 50.00 9.08 100 0.0% <+10 <10
Note(s):
Plotting diagram:
10,000 51.6
9,000 1 sia Power
8,000 1. Frequency
7,000 41 510 m
_ 6,000 z
2 5,000 e I w0 2
% 5o g 50.6-%
= 3,000 4 504 M
2,000 1 502
1,000 4 50.0
0 49.8
0 100 200 300 400 500 600 700 800 900
Time [s]
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5.4.6(a) TABLE: Active power output of PGU by under-frequency (LFSM-U) P
LFSM-U factive fstop faeactive DrOOp
settings 49.8 N/A 49.8 5%(40%Pemax/Hz)
Test Conditions Measurements Target Tolerance Limit
f [HZ] Prim P/PEmax f Trise Tset Tv P/PEmax AF>/F>Emax AP Trise Tset
[%] [%] [H7] [s] [s] [s] [%] [%] [%] [s] [s]
50.00 100 10.0% 50.00 - - - 10 0.01%
49.75 100 12.4% 49.75 1.60 1.80 0.1 12 0.45%
48.80 100 50.0% 48.80 1.50 1.50 0.1 50 0.02%
47.60 | 100 98.1% | 47.60 | 1.20 1.20 0.0 98 0.06%
48.80 100 50.0% 48.80 1.70 1.70 0.0 50 -0.01% <+10 <2 <20
49.75 100 12.4% 49.75 1.90 1.90 0.2 12 0.37%
50.00 100 10.0% 50.00 0.50 0.50 0.1 10 -0.02%
47.35 100 Disconnection 0 --
47.40 100 No Reconnection 0 --
Test Conditions Measurements Target Tolerance Limit
flHz | P P/Pemax f AP/At P/Pemax | AP/Pema AP APJAT
[%] [%] [HZ] [%o/min] [%] [%] [%] [%/min]
50.00 100 9.9% 50.00 9.10 10 -0.1% <+10 <10
Note(s):
Product power was limited to 10% at the beginning of test by a lower priority command from user.
Plotting diagram:
10,000 50.5
9,000 Power
8,000 —__I_ j 1 =00 Frequency
7,000 4 495 .
6,000 z
g 5,000 1% E
% 4,000 1 48‘5%
= 3,000 1 az0
2,000
1,000 T 1473
0 - 47.0
0 200 400 600 800 1,000 1,200 1,400
Time [s]
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5.4.6(b) TABLE: Active power output of PGU by under-frequency (LFSM-U) P
LFSM-U factive fstop fdeactive Droop
settings 49.8 N/A 49.8 5%(40%Pemax/Hz)
Test Conditions Measurements Target Tolerance Limit
f [HZ] Prim P/PEmax f Trise Tset Tv P/PEmax AF>/F>Emax AP Trise Tset
[%] [%] [H7] [s] [s] [s] [%] [%] [%] [s] [s]
50.00 100 60.1% 50.00 - - - 60 0.07%
49.75 100 62.4% 49.75 1.40 1.40 0.7 62 0.43%
49.20 100 84.0% 49.20 1.70 1.70 0.0 84 0.02%
48.80 100 99.8% 48.80 1.90 1.90 0.1 100 -0.21% <+10 <2 <20
49.20 100 84.0% 49.20 1.80 1.80 0.0 84 -0.01%
49.85 100 60.1% 49.85 1.20 1.20 0.0 60 0.07%
50.00 100 60.1% 50.00 - - - 60 0.07%
Note(s):
Product power was limited to 60% at the beginning of test by a lower priority command from user.
Plotting diagram:
10,000 50.2
Power
9,000 4 50.0
8,000 f —J— Frequency
4 49.8
7,000 -
_. 6,000 1 49.6 -{;D‘
% s000 " | 49.4 g
% 4,000 4 49.2 %
= 3,000 =
1 49.0
2,000
1,000 4 488

48.6

0

100

200

300
Time [s]

400

500

600
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5482 TABLE: Tests of reactive power / displacement factor setting accuracy =
(Fixed coso)
Test Conditions Measurements Target | Tolerance Limit
UUn [ PlPemax | P Q S U | coso Q AQ/Pemax | AQ/Pemax
[%0] [%0] W] | [var] | [VA] [V] [Var] [%] [%0]
90 50 4398 | -2127 | 4886 207 | 0.900 -2416 -0.28 <+4
90 SEmax 7127 | -3414 | 7904 | 207 | 0.901 -4169 0.49 <+4
100 50 0.90 | 4404 | -2055 | 5569 | 230 | 0.899 | -2424 -0.22 <t4
100 SEmax :;gteerd 7911 | -3770 | 8782 230 | 0.900 -4341 0.61 <t4
110 50 4407 | -2126 | 4895 253 | 0.900 -2419 -0.20 <t4
110 SEmax 7911 | -3816 | 8784 | 253 | 0.900 -4346 0.63 st 4
90 50 4396 | -1436 | 4626 207 | 0.950 -1642 -0.44 <+4
90 SEmax 7537 | -2456 | 7928 207 | 0.950 -2990 0.39 st 4
100 50 0.95 | 4585 | -1433 | 4616 | 230 | 0.949 | -1647 0.00 <t4
100 SEmax g)?gteerd 8359 | -2726 | 8795 231 | 0.950 -3127 0.48 <t4
110 50 4404 | -1444 | 4639 253 | 0.949 -1643 -0.35 st4
110 SEmax 8343 | -2730 | 8781 253 | 0.950 -3130 0.50 st 4
90 50 4404 | 2120 | 4890 207 | 0.900 2422 0.16 <t4
90 SEmax 7128 | 3452 | 7922 207 | 0.899 4161 -0.16 <+4
100 50 0.90 4404 | 2063 | 5569 230 | 0.900 2429 -0.17 <t4
100 SEmax e%ﬁgd 7904 | 3817 | 8779 230 | 0.900 4348 -0.67 st4
110 50 4399 | 2126 | 4887 253 | 0.900 2424 -0.15 <t4
110 SEmax 7912 | 3818 | 8787 253 | 0.900 4379 -0.64 st4
90 50 4404 | 1440 | 4636 207 | 0.950 1645 -0.22 st4
90 SEmax 7521 | 2466 | 7919 207 | 0.950 2983 -0.27 st4
100 50 0.95 4399 | 1438 | 4630 230 | 0.950 1651 -0.17 <t4
100 SEmax ei\(l:ﬁgd 8348 | 2728 | 8784 | 230 | 0.950 3115 -0.20 <t4
110 50 4408 | 1444 | 4641 253 | 0.949 1647 -0.14 <t4
110 SEmax 8307 | 2714 | 8741 253 | 0.950 3130 0.56 <t4
Note(s):
P-Q Diagram:
104 Qfkvar]
8
6
4 -
2 I
8 > P [kW]
-10 5 ) K} 10
-4 = )
6
-8
-10
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5.4.8.3(a) TABLE: Tests of displacement factor- / active power character curve =
(cose(P))
0,
coso (P) P/PEemax [%6] 10 50 100
curve cos¢ 1.0 1.0 0.9
settings: 3Tau [s] 10
Test Conditions Limit
PdC/Pdc,r [%] AQ/PEmax [%]
100->10->100 with ramp <30%Pgc,//min <+4.0
Plotting diagram:
10000
8000
6000
= 4000
§ 2000
@ 0 e e e e e
3
< -2000 ..
4000 & ===
-6000
0 100 200 300 400 500 T [s]
P mea. Q mea. Qstd ---- Qlimitupper =---- Qlimitlower
1.02
5 3
©
& 0.98
E 0.96
£
8 0.94
o
& 0.92
]
0.9
0.88
-49 51 151 251 351 451 551 T [s]
——PFstd. —— PFmea.
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5.4.8.3(b) TABLE: Tests of displacement factor- / active power character curve =
(coso(P))
Test Conditions Measurements Limit
Prim/Pdc.r [%0] Response time T [s] Response time T [s]

100->40 9.5

40->100 9.5 Complied with PT-1 curve

100->75 9.6

Plotting diagram:
Q(t), Perimary Setting:100%Pdc,r'>40%Pdc,r

1000 Q (var)

O ettt ebebeteteteteteted stedeleleetetetete
1000 | et eemm T
-2000
-3000
-4000
-5000

0 5 10 15 25 30 T [s]
- - -- Tolerance - = -= Tolerance Q measurement Qset
Q(1), Prrimary Setting:40%Pdc,->100%Pqc,r
1000

0
-1000
-2000
-3000
-4000
-5000

0 5 10 15 25 30 T[s]
- - -= Tolerance - = -=- Tolerance Q measurement Qset
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Q(t), Prrimary Setting:100%P ac,->75%Pdc,r

500 | Q(var)
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B I e
-2000 =
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-3000
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-4000
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5.4.8.4(a) TABLE: Tests of reactive power-voltage character curve (Q(U)) P
Q (U) U/Un 0.93 0.97 1.03 1.07
curve Q/SEmax +0.436 0 0 -0.436
settings: 3Tau [s] 6
Test Conditions Measurements Target Tolerance Limit
u/ Un[%] Q[Var] U [V] Q[Var] AQ/ PEmax[%] AQ/ PEmax[%]

100 -63.6 230.1 0 -0.72 <+4

99 -66.2 227.5 0 -0.75 <+4

98 -68.3 225.2 0 -0.78 <4

97 -70.3 223.2 0 -0.80 <4

96 948.6 220.9 959 -0.12 <+4

95 1905.2 218.7 1918 -0.15 <4

94 2849.6 216.4 2878 -0.32 <4

93 3802.0 213.5 3837 -0.40 <+4

92 3808.3 211.9 3837 -0.33 <4

91 3846.7 209.6 3837 0.11 <+4

90 3836.1 207.2 3837 -0.01 <4

91 3838.1 209.6 3837 0.01 <+4

92 3840.9 211.9 3837 0.04 <4

93 3842.6 213.5 3837 0.06 <+4

94 2854.9 216.5 2878 -0.26 <+4

95 1907.3 218.7 1918 -0.12 <+4

96 949.5 221.0 959 -0.11 <t4

97 -70.8 223.3 0 -0.80 <+4

98 -68.5 2255 0 -0.78 <t4

99 -66.2 227.8 0 -0.75 <i4

100 -63.7 230.3 0 -0.72 <+4

101 -61.8 232.3 0 -0.70 <i4

102 -58.0 234.6 0 -0.66 <+4

103 -57.5 236.9 0 -0.65 <+4

104 -936.0 239.1 -959 0.26 <i4

105 -1898.7 241.4 -1918 0.22 <+4

106 -2856.8 243.6 -2878 0.24 <+4

107 -3814.6 245.9 -3837 0.25 <+4

108 -3812.3 248.2 -3837 0.28 <+4

109 -3807.9 250.5 -3837 0.33 <+4

110 -3806.9 253.0 -3837 0.34 <i4

109 -3806.9 250.7 -3837 0.34 <i4

108 -3812.9 248.2 -3837 0.27 <+4

107 -3815.8 245.9 -3837 0.24 <+4

106 -2857.3 243.7 -2878 0.24 <+4

105 -1901.2 241.4 -1918 0.19 <t4

104 -936.0 239.1 -959 0.26 <t4

103 -57.4 236.9 0 -0.65 <+4

102 -59.9 234.6 0 -0.68 <+4

101 -61.7 232.3 0 -0.70 <t4

100 -61.6 230.3 0 -0.70 <i4
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Diagram:
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40.0%
30.0%
20.0%
10.0%
0.0%
-10.0% 92
-20.0%
-30.0%
-40.0%

OJSLm.Jx [0/6]

0.95

——Q standard

Q measurement

-50.0%

U/Un
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5.4.8.4(b) ‘ TABLE: Tests of reactive power-voltage character curve (Q(U)) ‘ P
Measurement Target Limit
Test Conditions Settling Qstart Qend Qend/Semax | Settling time | AQend/Pemax
time T [s] [Var] [Var] [%0] T [s] [%]
Un -> Un+AUind,y 55 -139 -3268 0.37 -
Un+AUing,v-> Un 5.7 -3271 =77 0 <t4
Un -> Un+AUind,y 5.6 -124 -3268 0.37 -
Un+AUing,v-> Un 5.6 -3760 -85 0 <t4
Un -> Un+AUind,y 5.4 -130 -3262 0.37
Un+AUing,v-> Un 5.6 -3770 -88 0 Refer to <t4
Un -> Un+AUcap,y 5.3 45 3272 0.37 PT-1 curve -
Un+AUcap,y-> Un 5.3 3220 -55 0 <t4
Un -> Un+AUcap,y 5.8 37 3277 0.37
Un+AUcap,y-> Un 5.6 3269 -14 0 <t4
Un -> Un+AUcap,y 5.5 40 3275 0.37
Un+AUcap,y-> Un 55 3275 30 0 <t4

Plotting Diagram
un -> Un+AUing,y

500

-500
-1000
-1500
-2000
-2500
-3000 D e e B e B R S e e
3500 B S S S —
-4000

Q[var]  ==-=--- Tolerance[Var]  =-==----- Tolerance[Var] Qset

Un+AUind,y-> Un

500

i

-500
-1000
-1500
-2000
-2500
-3000
-3500

-4000

0 5 10 15 20 25 30T [s]
Q[var]  ==-=--- Tolerance[Var]  =-==----- Tolerance[Var] Qset
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Un -> Un+AUcap,Y

4000
3500 -
3000 e ———— ————— ]
2500
2000
1500
1000
500

-500

0 5 10 15 20 25 30T [s]
Q[var]  ==-=--- Tolerance[Var]  =-==----- Tolerance[Var] Qset

Un+AUcap,y-> Un

20 25 30T [s]
------- Tolerance[Var] Qset

Note(s): Xnet=1.060hm
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5.5.2,5.5.4, | TABLE: NS-protection, Integrated interface switch (Functional safety) P

5.5.6

No. component No.

fault

test
voltage

V)

test
time

fuse
No.

fuse
current

(A)

result

L PCE
input

Reversed

DC
480/85
0

30min

DC Input: Ovdc / 0A / OW

AC Output: OVac / 0A / OkW
FID: The inverter does not work.
MT: n.a.

SD: X Yes /] No, GD: [X] Yes /[]
No

RO: X Yes /[ ] No, NCD: [X] Yes/
] No

NH: [X] Pass/ [] Fall.

DST: [X] Pass/ [] Fail.

2. PCE
input

S-C

DC
480/85
0

30min

DC Input: Ovdc / 0A / OW

AC Output: OVac / 0A / OkW
FID: The inverter does not work.
MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes /
1 No

NH: X Pass/ [] Fail.
DST: [X] Pass/ [] Fail.

3. PCE
input

Over-
voltage

DC
480/85
0

30min

DC Input: 1050Vvdc / 0A/OW
AC Output: OVac / 0A / OkW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F55’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes/
] No

NH: X Pass/ [] Fail.
DST: X Pass/ [] Fail.
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4. PCE Different |DC 30min DC Input: mppl: 480Vdc /10.42A/
input (only for input 480/85 5kw
multi-string) mpp1: |0 mpp2: 850Vdc /5.88A/
low input 5kw
MPP2: AC Output: 230Vac / 14.06A / 9.7kW
high input FID: The inverter works normally.
MT: n.a.
SD: [] Yes/[X] No, GD: [] Yes /X
No
RO: X Yes /[_] No, NCD: [X] Yes/
] No

NH: X] Pass/ [] Fail.
DST: [X] Pass/ [] Fail.

S. PCE Same DC 30min DC Input:mppl: 850Vdc /5.88A/
input (only for input 480/85 5kw
multi-string) (MPP1& |0 mpp2: 850Vdc /5.88A /
MPP2 5kwW
from AC Output: 230Vac / 14.06A / 9.7TKW
same FID: The inverter works normally.
power
source) MT: n.a.
sD: [] Yes/[X] No, GD: [] Yes /X
No
RO: X Yes /[_] No, NCD: [X] Yes/
[1No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
6. PCE Power |DC 30min DC Input: 850Vdc / 0A / OW
output over-feed | 480/85 AC Output: 230Vac / 0A / OKW
(ocp& |0 FID: The inverter stopped working
OTP_ immediately, and the LCD showed
function that ‘F18’ was faulty.
controlled MT-
by DSP/
software sD: X Yes /[ ] No, GD: X Yes/[]
is No
disable) RO: X Yes /[] No, NCD: [X] Yes/
[1No

NH: X Pass/ [] Fail.
DST: X Pass/ [] Fail.

DIN VDE V 0124-100:2020



Test Plan

A TUVRheinland®

Prifbericht-Nr.:
Test report no.:

CN2283DK 003

Seite 28 von 199
Page 28 of 199

7. PCE
output

Over-
voltage

(OVP
function
controlled
by DSP/
software
is
disable)

DC
480/85
0

30min

DC Input: 850vVdc / 0A/OW
AC Output: 300Vac / 0A / OkwW

FID: When output phase voltage
rised from 230V to 300V, The inverter
stopped working immediately, and
the LCD showed that ‘F26’ was
faulty.

MT: n.a.

SD: X Yes /] No, GD: [X] Yes /[]
No

RO: X Yes /[_] No, NCD: [X] Yes/
] No

NH: [X] Pass/ [] Fall.

DST: [X] Pass/ [] Fail.

8. PCE
output (A to B)

S-C

DC
480/85
0

30min

DC Input:850vdc / 0A / OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F18’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes /
1 No

NH: X Pass/ [] Fail.
DST: X Pass/ [] Fail.

9. PCE
output (A to C)

DC
480/85
0

30min

DC Input: 850vdc / 0A/ OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F18’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes/
] No
NH: X] Pass/ [] Fail.

DST: X Pass/ [] Fail.
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10.

PCE
output ( Bto C)

S-C

DC
480/85
0

30min

DC Input: 850vVdc / 0A/OW
AC Output: 230Vac / 0A / OkW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F18’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: [X] Yes /[]
No

RO: X Yes /[_] No, NCD: [X] Yes/
] No

NH: [X] Pass/ [] Fail.

DST: [X] Pass/ [] Fail.

11.

PCE
output

Phase
sequence
or polarity
incorrect

DC
480/85
0

30min

DC Input: 850vVdc / 11.76A / 10kwW
AC Output: 230Vac / 14.06A / 9.7kW
FID: The inverter works normally.
MT: n.a.

SD: [] Yes /X No, GD: [] Yes /X
No

RO: X Yes /] No, NCD: X Yes /
1 No

NH: X Pass/ [] Fail.
DST: X Pass/ [] Fail.

12.

PCE
output

A-Phase
mis-
wiring
grid
connectio
n

DC
480/85
0

30min

DC Input: 850vdc / 0A/ OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F42’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes/
1 No

NH: X Pass/ [] Fail.
DST: X Pass/ [] Fail.
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13. |pcE
output

B-Phase
mis-
wiring
grid
connectio
n

DC
480/85
0

30min

DC Input: 850vVdc / 0A/OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F42’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: [X] Yes /[]
No

RO: X Yes /[_] No, NCD: [X] Yes/
] No

NH: [X] Pass/ [] Fail.

DST: [X] Pass/ [] Fail.

14. |pcE
output

C-Phase
mis-
wiring
grid
connectio
n

DC
480/85
0

30min

DC Input: 850vVdc / 0A/O0W
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed
that ‘F42’ was faulty.

MT: n.a.

SD: X Yes /] No, GD: X Yes /]
No

RO: X Yes /] No, NCD: X Yes /
1 No
NH: X Pass/ [] Fail.

DST: X Pass/ [] Fail.

15, IpcE
Cooling system
failure

Fan
locked
(MF1)

DC
480/85
0

30min

DC Input: 480Vdc / 10.83A / 5.2kW
AC Output: 207Vac / 7.27A | 5kwW
FID: The inverter works normally.

MT: Ambient=65°C,
enclosure=68.61°C

SD: [] Yes /X No, GD: [] Yes X
No

RO: X Yes /] No, NCD: X Yes/
1 No
NH: X Pass/ [] Fail.

DST: X Pass/ [] Fail.
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16. |pcE
Cooling system
failure

opening
blocked

DC
480/85
0

30min

DC Input: 480Vdc / 10.83A / 5.2kW
AC Output: 207Vac / 7.27A | 5kwW
FID: The inverter works normally.
MT: n/a

SD: ] Yes /X] No, GD: [_] Yes I[X
No

RO: X Yes /[_] No, NCD: [X] Yes/
] No

NH: [X] Pass/ [] Fall.

DST: [X] Pass/ [] Fail.

17. | PCE output o-l
overload

DC
480/85
0

30min

DC Input: 480Vdc / 10.83A / 5.2kW
AC Output: 207Vac / 7.27A | 5kwW
FID: The inverter works normally.

MT: Ambient=65°C,
enclosure=68.36°C

SD: ] Yes /X] No, GD: [_] Yes X
No

RO: X Yes /] No, NCD: X Yes /
1 No
NH: X Pass/ [] Fail.

DST: X Pass/ [] Fail.

18. |pcE blanket
Cooling system test
failure

DC
480/85
0

30min

DC Input: 480Vdc / 10.83A / 5.2kW
AC Output: 207Vac / 7.27A | 5kwW
FID: The inverter works normally.

MT: Ambient=65°C,
enclosure=68.8°C

SD: [] Yes /X No, GD: [] Yes X
No

RO: X Yes /] No, NCD: X Yes/
1 No
NH: X Pass/ [] Fail.

DST: X Pass/ [] Fail.

MCU or DPS processer failure
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19.

DSP
failure

+1.8V power
supply disable

DC
480/850

30min

DC Input: 850vVdc / 0A/O0W
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘comm error’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: X] Pass/ [] Fail.

DST: X Pass/ [] Fail.

20.

DSP
failure

+3.3V power
supply disable

DC
480/850

30min

DC Input: 850vVdc / 0A/OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘comm error’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.

21.

DSP
failure

+5V power supply
disable

DC
480/850

30min

DC Input: 850vdc / 0A/ OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘comm error’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.

Loss of control & Function check fault
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22. [IGBT Loss / failure
PMW (no power)

DC 30min
480/850

DC Input: 850vVdc / 0A/O0W
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘F26’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: X] Pass/ [] Fail.

DST: X Pass/ [] Fail.

23. |1GBT Loss / failure

PMW (one bridge on
always)

DC 30min
480/850

DC Input: 850vVdc / 0A/OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, the IGBT QR2 damaged,
and the LCD showed that ‘F26’ was
faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.

24.| 1GBT Loss / failure
PMW (No driver)

DC 30min
480/850

DC Input: 850vdc / 0A/ OW
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘F26’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.

DIN VDE V 0124-100:2020




Test Plan

A TUVRheinland®

Prifbericht-Nr.:
Test report no.:

CN2283DK 003

Seite 34 von 199
Page 34 of 199

25.| pv/DC Loss / failure  |DC 30min DC Input; OVdc / 0A / OW
Voltage 480/850 AC Output: 230Vac / 0A / OkwW
detector FID: The inverter stopped working
C30 immediately, the LCD showed that ‘F41’
S-C was faulty, and the DC indicator on the
LCD is off .
MT: n.a.
SD: [X] Yes /[ ] No, GD: [X] Yes/[] No
RO: [X] Yes /[_] No, NCD: [X] Yes /[_] No
NH: [X] Pass/ [] Fail.
DST: [X] Pass/ [] Fail.
26.| pv/DC Loss / failure  |DC 30min DC Input: 850Vdc / 0A/ OW
current 480/850 AC Output: 230Vac / 0A / OKW
detector FID: The inverter stopped working
R110 immediately, the LCD showed that ‘F41’
o-C was faulty, and the DC indicator on the
LCD is off .
MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
27. BUS Loss / failure DC 30min DC Input: 850vdc / 0A/ OW
Voltage 480/850 AC Output: 230Vac / OA / OKW
detector FID: The inverter stopped working
C24 immediately, and the LCD showed that
s-C ‘F56’ was faulty.
MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
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28.| Inverter Loss / failure  |DC 30min DC Input: 850Vdc / OA / OW
current 480/850 AC Output: 230Vac / 0A / OKW
detector FID: The inverter stopped working
Us3to4 immediately, and the LCD showed that
S-C ‘F26’ was faulty.
MT: n.a.
SD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: [X] Yes /[_] No, NCD: [X] Yes /[_] No
NH: [X] Pass/ [] Fall.
DST: [X] Pass/ [] Fail.
29| Inverter | Loss/failure |DC 30min DC Input: 850Vdc / 0A/OW
voltage 480/850 AC Output: 260Vac / 0A / OkW
detector FID: The inverter stopped working
R127 immediately, and the LCD showed that
S-C ‘F41’ was faulty.
MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
30. | Grid/AC Loss / failure  |DC 30min DC Input: 850Vdc / 0A / OW
voltage 480/850 AC Output: 260Vac / 0A / OkW
detector FID: The inverter stopped working
RSS?él immediately, and the LCD showed that

‘F41’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.
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31 PV Loss / failure  |DC 30min DC Input: 850Vdc / OA / OW
isolation 480/850 AC Output: 260Vac / 0A / OkW
fji\étlii)en FID: The inverter stopped working
immediately, and the LCD showed that
check ‘F24’ was faulty.
:35 MT: n.a.
SD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: [X] Yes /[_] No, NCD: [X] Yes /[_] No
NH: [X] Pass/ [] Fall.
DST: [X] Pass/ [] Fail.
32.| Relay/ Loss /failure  |DC 30min DC Input: 850Vdc / 0A / OW
Contactor 480/850 AC Output: 230Vac / OA / OKW
flé?gé?(n FID: The inverter stopped working
(RY1 0-0) immfediately, and the LCD showed that
F30’ was faulty.
MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
33.| Relay/ Loss / failure  |DC 30min DC Input: 850Vdc / 0A / OW
Contactor 480/850 AC Output: 230Vac / 0A / OkW
ft::?](;t::l)(n FID: The inverter stopped working
(RY3 0-0) immediately, and the LCD showed that

‘F30’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.
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34.| Relay/ Loss /failure  |DC 30min DC Input: 850Vdc / 0A / OW
Contactor 480/850 AC Output: 230Vac / OA / OKW
fur;]ctlcl)(n FID: The inverter stopped working
(RCYSe((:)-c) immediately, and the LCD showed that
‘F30’ was faulty.
MT: n.a.
SD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: [X] Yes /[_] No, NCD: [X] Yes /[_] No
NH: [X] Pass/ [] Fall.
DST: [X] Pass/ [] Fail.
35| RCD/RC |  Loss/failure |DC 30min DC Input: 850Vdc / 0A / OW
M 480/850 AC Output: 230Vac / OA / OKW
function FID: The inverter stopped working
check immediately, and the LCD showed that
‘F23’ was faulty.
MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
36. | Heat-sink | Loss / failure (s-c) |DC 30min DC Input: 850Vdc / 0A / OW
temperat 480/850 AC Output: 230Vac / 0A / OkW
detjerstor FID: The inverter stopped working
immediately, and the LCD showed that
C38S-C

‘F64’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.
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37.

Heat-sink
temperat
ure
detector

R510-C

Loss / failure(o-c)

DC
480/850

30min

DC Input: 850vVdc / 0A/O0W
AC Output: 230Vac / 0A / OkwW

FID: The inverter stopped working
immediately, and the LCD showed that
‘F64’ was faulty.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: X] Pass/ [] Fail.

DST: X Pass/ [] Fail.

Components single fault condition and Fun

ctional insulation on PWB short circuit test

38.11GBT s-C DC 30min DC Input: 850Vdc / 0A / OW
(IGBT D- 480/850 AC Output: 230Vac / OA / OkW
2)8 D-S FID: The inverter stopped working
Sc immediately, and the IGBT Q8,Q9 are
damaged.
MT: n.a.
SD: X Yes/[] No, GD: [ Yes/[] No
RO: [] Yes /X] No, NCD: [] Yes /X] No
NH: [X] Pass / [] Fail.
DST: X Pass/ [] Fail.
39. |DCinput |s-c DC 30min DC Input: 850Vdc / 0A / OW
Bus 480/850 AC Output: 230Vac / OA / OKW
?:5;52? FID: The inverter stopped working
immediately, and the Bus capacitor
glgl C142,C30,C39,C50 are damaged.

MT: n.a.

SD: X Yes/[] No, GD: [ Yes/[] No
RO: [] Yes /X] No, NCD: [] Yes /X] No
NH: [X] Pass / [] Fail.

DST: X Pass/ [] Fail.
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40. |pCinput |s-c DC 30min DC Input; OVdc / 0A / OW
filter 480/850 AC Output: OVac / 0A / OkW
capacitor FID: The inverter does not work.
€153 MT: n.a.
S-C
SD: X Yes/[[] No, GD: [X] Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: [X] Pass/ [] Fail.
DST: [X] Pass/ [] Fail.
41.| LCfilter |s-c DC 30min DC Input: 850Vdc / 0A / OW
capacitor 480/850 AC Output: 230Vac / OA / OKW
C28 FID: The inverter stopped working
s-C immediately, and the LCD showed that
‘F18’ was faulty.
MT: n.a.
SD: X Yes/[[] No, GD: [X] Yes/[_] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
42.| power s-Cc DC 30min DC Input: OvVdc / 0A / OW
supply 480/850 AC Output: OVac / 0A / OkW
trz??rc;r)m FID: The inverter stopped working
immediately, and the LCD turns off.
1103 S MT: n.a.
C
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
43.| Ppower s-Cc DC 30min DC Input: Ovdc / 0A / OW
supply 480/850 AC Output: OVac / 0A / OkW
transform FID: The inverter stopped working
er (T1) immediately, and the LCD turns off.
4105 MT: n.a.
S-C
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[] No, NCD: [X] Yes /] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
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44. 1 Power s-C DC 30min DC Input: 850Vdc / 0A / OW
supply 480/850 AC Output: 230Vac / 0A / OkW
transform FID: The inverter stopped working
er (T1) immediately, and the LCD showed that
6to7 ‘F41’ was faulty.
s MT: n.a.
SD: [X] Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: [X] Pass/ [] Fall.
DST: [X] Pass/ [] Fail.
45. 1 Power s-C DC 30min DC Input: 850Vdc / 11.76A / 10kW
supply 480/850 AC Output: 230Vac / 14.06A / 9.7TKW
transform FID: The inverter works properly, but
er (T1) wifi does not work properly.
9to 10 MT: n.a.
S-C
SD: [] Yes/[X] No, GD: [] Yes /[X] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
46.| Ppower s-Cc DC 30min DC Input:850Vdc / 0A/O0W
supply 480/850 AC Output: 230Vac / 0A / OkW
transform FID: The inverter stopped working
er (T1) immediately, and the LCD showed that
121013 ‘F41’ was faulty.
S MT: n.a.
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.
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47.1 Power s-C DC 30min DC Input: 850Vdc / 0A / OW
supply 480/850 AC Output: 230Vac / 0A / OkW
transform FID: The inverter stopped working
er (T1) immediately, and the LCD showed that
141015 ‘F23’ was faulty.
s MT: n.a.
SD: [X] Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: [X] Pass/ [] Fall.
DST: [X] Pass/ [] Fail.
48.| Ppower s-C DC 30min DC Input; OVdc / 0A / OW
supply 480/850 AC Output: OVac / 0A / OkW
transform FID: The inverter stopped working
er(T1) immediately, and the LCD turns off.
151016 MT: n.a.
S-C
sD: X Yes /[ ] No, GD: [X] Yes/[] No
RO: X Yes /[_] No, NCD: [X] Yes /[ ] No
NH: X] Pass/ [] Fail.
DST: X Pass/ [] Fail.

Legend (Special evaluation for PV Inverter abnormal test )

FID Fault Indication MT Max. Temperature
SD PCE Shut Down: DG Disconnection To Grid
RO Recovered to Operate after removing the NCD No comp. or parts damaged

single fault setting

NH No hazards occurred DST Dielectric strength test
s-Cc short-circuited 0-C open-circuited

o-l Over-load.

Note(s):
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Tests on L-L voltages are applicable to product over 30kVA.

5.5.7(a) TABLE: Protection devices and protection settings (OV/UV) P
Sett Measurement Limitat
. etting . imitation
Condition U/UN [%] Trip value [V] AU/Un [%)]
L123 L1 L2 L3
U>> 125 288.1 288.6 288.5 288.8
U< 80 183.6 183.1 182.8 183.3 <+1.0
U<< 45 103.2 103.1 102.8 102.7
Set Measurement Limitati
. etting i imitation
Condition | j14n [96] Trip value [V] AU/Un [%)]
L123 L1-L2 L2-L3 L3-L1
U>> 125 - - - -
U< 80 - - - - <+1.0
U<< 45 - - - -
Sett Measurement Limitat
. etting . imitation
Condition [ms] Trip time [ms] [ms]
L123 L1 L2 L3
Us> 100 112 123 126 130 <200
U< 3000 3035 3038 3032 3046 3000-3100
U<< 300 353 348 352 314 300-400
Measurement Limitat
. . imitation
Condition Setting Trip time [ms] [ms]
L123 L1-L2 L2-L3 L3-L1
U>> 100 - - - - <200
U< 3000 -- -- -- -- 3000-3100
U<< 300 -- -- -- -- 300-400
Setii Measurement Limitati
Condition e[tsting Trip time [s] Iml[tsa]ltlon
L123 L1 L2 L3
u> 500 500.0 450-550
230->257.6 ' ~ ~ _ ]
u> No No _ _ _ No
230->248.4 disconnect disconnect disconnect
uU>
244-5062.2 300 -- 305.0 -- -- 225-375
Note(s):
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5.5.7(b) TABLE: Protection devices and protection settings (OF/UF) P
" Setting Measurement Limitation
Condition
f [Hz] Trip value [Hz] Afffn [%]
> 51.5 51.5 <501
f< 47.5 47.5
i Measurement imitati
Condition Setting — Limitation
[ms] Trip time [ms] [ms]
> 100 110 <200
f< 100 08 <200
Note(s):
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5.5.7(c)

| TABLE: Protection devices and protection settings P

1.

The last 5 fault indication can be read

Pass

Fault 1: Code"F48",AC lower frequency
Fault 2: Code"F55",DC busbar voltage is too high
Fault 3: Code"F45", AC Line U,V over voltage
Fault 4: Code"F45", AC Line U,V over voltage
Fault 5: Code"F35",No AC grid

2. | Faultindication can be read after a supply interruption Pass
<3s
Fault 1: Code"F35",No AC grid
Fault 2: Code"F35",No AC grid
Fault 3: Code"F55",DC busbar voltage is too high
Fault 4: Code"F55",DC busbar voltage is too high
Fault 5: Code"F55",DC busbar voltage is too high

5.5.9 TABLE: Constructional features of NS protection P

1. | The protection settings can be read on PGU or data Pass
interface equipment Interface equipment:

2. ] ) Pass
The NS protection settings shall be protected. -

Protection type:
3. | If all protection settings are fixed Pass
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5.5.10 TABLE: Islanding detection (per IEC 62116: 2014) P
Power 100%
" o Limitation
Conditions Pr [kW] QL [kVar] Qc [kVvar] Qs Trip time [ms] (ms]
L1: 2.40 L1: 3.11 L1: 294 1.061
Pr: -10%
L2: 2.39 L2: 3.07 L2: 2.94 1.095 257.8 9000
Qc: +10%
L3: 2.40 L3: 3.03 L3: 294 1.097
L1: 2.40 L1: 3.11 L1: 2.80 1.046
Pr: -10%
L2: 2.39 L2: 3.07 L2: 2.80 1.079 277.1 9000
Qc: +5%
L3: 2.40 L3: 3.03 L3: 2.80 1.082
L1: 2.40 L1: 3.11 L1: 2.67 1.031
Pr: -10%
L2: 2.39 L2: 3.07 L2: 2.67 1.064 267.2 9000
Qc: 0%
L3: 2.40 L3: 3.03 L3: 2.67 1.066
L1: 2.40 L1: 3.11 L1 254 1.015
Pr: -10%
L2: 2.39 L2: 3.07 L2: 254 1.045 259.5 9000
Qc: -5%
L3: 2.40 L3: 3.03 L3: 254 1.046
L1: 2.40 L1: 3.11 L1: 2.40 1.000
Pr: -10%
L2: 2.39 L2: 3.07 L2: 2.40 1.032 163.9 9000
Qc: -10%
L3: 2.40 L3: 3.03 L3: 2.40 1.033
L1: 2.54 L1: 3.11 L1: 2.94 1.061
Pr: -5%
L2: 2.53 L2: 3.07 L2: 2.94 1.061 429.2 9000
Qc: +10%
L3: 2.54 L3: 3.03 L3: 2.94 1.063
L1: 2.54 L1: 3.11 L1: 2.40 1.000
Pr: -5%
L2: 2.53 L2: 3.07 L2: 2.40 1.001 170.5 9000
Qc: -10%
L3: 2.54 L3: 3.03 L3: 2.40 1.001
L1: 2.67 L1: 3.11 L1: 2.94 1.029
Pr: 0%
L2: 2.66 L2: 3.07 L2: 2.94 1.030 476.3 9000
Qc: +10%
L3: 2.67 L3: 3.03 L3: 2.94 1.031
L1: 2.54 L1: 3.11 L1: 2.80 1.046
Pr: -5%
L2: 2.53 L2: 3.07 L2: 2.80 1.047 479.8 9000
Qc: +5%
L3: 2.54 L3: 3.03 L3: 2.80 1.048
L1: 2.54 L1: 3.11 L1: 2.67 1.031
Pr: -5%
L2: 2.53 L2: 3.07 L2: 2.67 1.032 530.5 9000
Qc: 0%
L3: 2.54 L3: 3.03 L3: 2.67 1.033
L1: 2.54 L1: 3.11 L1: 2.54 1.015
Pr: -5%
L2: 2.53 L2: 3.07 L2: 254 1.017 173.5 9000
Qc: -5%
L3: 2.54 L3: 3.03 L3: 2.54 1.017
Pr: 0% L1: 2.67 L1: 3.11 L1: 2.80 1.015 1043.0
Qc: +5% L2: 2.66 L2: 3.07 L2: 2.80 1.016 ' 9000
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L3: 2.67 L3: 3.03 L3: 2.80 1.016

L1, 2.67 L1 3.11 L1: 2.67 0.999
Pr: 0%

L2: 2.66 L2: 3.07 L2: 2.67 1.001 842.0 9000
Qc: 0%

L3: 2.67 L3: 3.03 L3: 2.67 1.001

L1, 2.67 L1 3.11 L1: 2.54 0.985
Pr: 0%

L2: 2.66 L2: 3.07 L2: 254 0.987 494.6 9000
Qc: -5%

L3: 2.67 L3: 3.03 L3: 254 0.986

L1, 2.80 L1 3.11 L1: 2.80 0.985
Pr: +5%

L2: 2.79 L2: 3.07 L2: 2.80 0.987 415.1 9000
Qc: +5%

L3: 2.80 L3: 3.03 L3: 2.80 0.987

L1. 2.80 L1 3.11 L1: 2.67 0.971
Pr: +5%

L2: 2.79 L2: 3.07 L2: 2.67 0.973 808.9 9000
Qc: 0%

L3: 2.80 L3: 3.03 L3: 2.67 0.972

L1. 2.80 L1 3.11 L1: 2.54 0.957
Pr: +5%

L2: 2.79 L2: 3.07 L2: 2.54 0.959 418.0 9000
Qc: -5%

L3: 2.80 L3: 3.03 L3: 254 0.958

L1, 2.67 L1 3.11 L1. 2.40 0.970
Pr: 0%

L2: 2.66 L2: 3.07 L2: 2.40 0.972 154.7 9000
Qc: -10%

L3: 2.67 L3: 3.03 L3: 2.40 0.971

L1: 2.80 L1: 3.11 L1: 2.94 0.999
Pr: +5%

L2: 2.79 L2: 3.07 L2: 2.94 1.001 633.5 9000
Qc: +10%

L3: 2.80 L3: 3.03 L3: 2.94 1.001

L1: 2.80 L1 3.11 L1. 2.40 1.000
Pr: +5%

L2: 2.79 L2: 3.07 L2: 2.40 1.001 158.5 9000
Qc: -10%

L3: 2.80 L3: 3.03 L3: 2.40 1.001

L1 2.94 L1 3.11 L1. 294 0.971
Pr: +10%

L2: 2.93 L2: 3.07 L2: 2.94 0.973 556.4 9000
Qc: +10%

L3: 2.94 L3: 3.03 L3: 2.94 0.973

L1 2.94 L1 3.11 L1: 2.80 0.958
Pr: +10%

L2: 2.93 L2: 3.07 L2: 2.80 0.960 818.5 9000
Qc: +5%

L3: 2.94 L3: 3.03 L3: 2.80 0.959

L1 2.94 L1 3.11 L1. 2.67 0.952
Pr: +10%

L2: 2.93 L2: 3.07 L2: 2.67 0.954 574.0 9000
Qc: 0%

L3: 2.94 L3: 3.03 L3: 2.67 0.953

L1 2.94 L1: 3.11 L1. 254 0.958
Pr: +10%

L2: 2.93 L2: 3.07 L2: 254 0.960 701.9 9000
Qc: -5%

L3: 2.94 L3: 3.03 L3: 2.54 0.959
Pr: +10% L1 2.94 L1: 3.11 L1: 2.40 0.972 179.2
Qc: -10% L2: 2.93 L2: 3.07 L2: 2.40 0.973 . 9000
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L3 2.04 |L3: 3.03 lLs: 240 | o973 |
Power 66%
. L Limitation
Conditions Pr [kW] QL [kVar] Qc [kVvar] Qs Trip time [ms] (ms]
L1: 1.76 L1: 2.07 L1: 1.68 0.963
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.67 0.964 175.9 9000
Qc: -5%
L3: 1.76 L3: 2.09 L3: 1.67 0.963
L1: 1.76 L1: 2.07 L1: 1.70 0.970
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.69 0.972 276.0 9000
Qc: -4%
L3: 1.76 L3: 2.09 L3: 1.69 0.970
L1: 1.76 L1: 2.07 L1: 1.72 0.978
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.71 0.980 300.8 9000
Qc: -3%
L3: 1.76 L3: 2.09 L3: 1.71 0.978
L1: 1.76 L1: 2.07 L1: 1.73 0.985
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.72 0.987 461.5 9000
Qc: -2%
L3: 1.76 L3: 2.09 L3: 1.72 0.985
L1: 1.76 L1: 2.07 L1: 1.75 0.993
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.74 0.995 579.3 9000
Qc: -1%
L3: 1.76 L3: 2.09 L3: 1.74 0.993
L1: 1.76 L1: 2.07 L1 1.77 1.000
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.76 1.002 780.0 9000
Qc: 0%
L3: 1.76 L3: 2.09 L3: 1.76 1.000
L1: 1.76 L1: 2.07 L1: 1.79 1.007
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.78 1.010 682.8 9000
Qc: +1%
L3: 1.76 L3: 2.09 L3: 1.78 1.007
L1: 1.76 L1: 2.07 L1: 1.81 1.014
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.80 1.017 515.1 9000
Qc: +2%
L3: 1.76 L3: 2.09 L3: 1.80 1.015
L1: 1.76 L1: 2.07 L1: 1.82 1.022
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.81 1.024 392.7 9000
Qc: +3%
L3: 1.76 L3: 2.09 L3: 1.81 1.022
L1: 1.76 L1: 2.07 L1: 1.84 1.029
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.83 1.032 288.6 9000
Qc: +4%
L3: 1.76 L3: 2.09 L3: 1.83 1.029
L1: 1.76 L1: 2.07 L1: 1.86 1.036
Pr: 0%
L2: 1.76 L2: 2.04 L2: 1.85 1.039 176.6 9000
Qc: +5%
L3: 1.76 L3: 2.09 L3: 1.85 1.036
Power 33%
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. L Limitation
Conditions Pr [kW] QL [kVar] Qc [kVvar] Qs Trip time [ms] (ms]
L1: 0.88 L1: 0.99 L1: 0.84 0.976
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.84 0.979 177.7 9000
Qc: -5%
L3: 0.88 L3: 1.00 L3: 0.84 0.976
L1: 0.88 L1: 0.99 L1: 0.84 0.981
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.84 0.984 353.1 9000
Qc: -4%
L3: 0.88 L3: 1.00 L3: 0.84 0.981
L1: 0.88 L1: 0.99 L1: 0.85 0.986
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.85 0.989 516.3 9000
Qc: -3%
L3: 0.88 L3: 1.00 L3: 0.85 0.986
L1: 0.88 L1: 0.99 L1: 0.86 0.990
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.86 0.994 579.7 9000
Qc: -2%
L3: 0.88 L3: 1.00 L3: 0.86 0.990
L1: 0.88 L1: 0.99 L1: 0.87 0.995
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.87 0.999 693.9 9000
Qc: -1%
L3: 0.88 L3: 1.00 L3: 0.87 0.995
L1: 0.88 L1: 0.99 L1: 0.88 1.000
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.88 1.004 891.3 9000
Qc: 0%
L3: 0.88 L3: 1.00 L3: 0.88 1.000
L1: 0.88 L1: 0.99 L1: 0.89 1.005
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.89 1.009 790.4 9000
Qc: +1%
L3: 0.88 L3: 1.00 L3: 0.89 1.005
L1: 0.88 L1: 0.99 L1: 0.90 1.009
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.90 1.014 528.0 9000
Qc: +2%
L3: 0.88 L3: 1.00 L3: 0.90 1.009
L1: 0.88 L1: 0.99 L1: 0.91 1.014
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.91 1.019 485.1 9000
Qc: +3%
L3: 0.88 L3: 1.00 L3: 0.91 1.014
L1: 0.88 L1: 0.99 L1: 0.92 1.019
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.92 1.024 324.3 9000
Qc: +4%
L3: 0.88 L3: 1.00 L3: 0.92 1.019
L1: 0.88 L1: 0.99 L1: 0.92 1.023
Pr: 0%
L2: 0.88 L2: 0.99 L2: 0.92 1.029 168.3 9000
Qc: +5%
L3: 0.88 L3: 1.00 L3: 0.92 1.024
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5.6 TABLE: Connection conditions and synchronization (Reconnection) ‘ P
. Measurement Limitation
Condition - - - -
Reconnection Delay time [s] Reconnection Delay time [s]
f<47.45Hz No -- No 260
f247.55Hz Yes 112 Yes 260
f>50.15Hz No -- No 260
f<50.05Hz Yes 111 Yes 260
U<0.84Un No -- No 260
U=0.86Un Yes 118 Yes 260
U>1.11Un No -- No 260
U<1.09Un Yes 115 Yes 260
Note(s):
5.7 TABLE: Pav,e monitoring P
Pave value setting: 60% Pn
Power limit method
Test method Condition
Cut of load Pioad/Pn: 40%->0%
Power curve:
2 Pmom/‘PAV,E
1.8 ——P/PAVE
16 limit
1.4
1.2
1
0.8
0.6
0.4
0.2
0 tins
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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5.8 ‘ TABLE: Verification of dynamic network supporting (FVRT) P
FRT curve settings:
1.4
FVRT curve
1.2 ;ﬁ( X Measure point
1
5
= 08
E 06 |
2
04 |
0.2
o .
o] 10 20 30 40 50 60 70
time [s]
Fault Type 3-phase fault and 2-phase fault
Transformer Type Dy5
NS protection settings See table 5.5.7 for detalil.

Any auxilliary power supply in fault ride
through?

Yes/No

For D1: U-L1, V-L2, W-L3

Terminal sequence
q For D2: U-L3, V-L1, W-L2
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Test Procedure:
Test Equipment:

niederohmige, Energiebereitstellung
einstellbare — Netznachbildung |+ Prufing +— (rot. Maschine,
Spannungsquelle DC- 0. AC-Quelle)

Netzsimulator

The test equipment and network simulator must be able to take the max. occurring PGU current, both in
generating and motoring area. The energy absorb shall be designed for sudden short circuited current Ip
(per IEC 60909). Ip is obvious different by the type of test sample, the correct value shall be:
- for inverter coupled system about 2.2In,
- for direct coupled Asynchronous or Synchronous machines about 7In.
Grid simulator settings for asymmetry grid fault:

1

i [ ohler
: : = =& Normal
=
:
45
1
Re(¥] [pu] Re[¥} [pu]
D1 Test Equipment Test Sample
U L1
Connection terminal Y L2
W L3 (L for single phase)
D2 Test Equipment Test Sample
U L3
Connection terminal \% L1 (L for single phase)
w L2

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan

e coneawsoons T

VDE No. U \Y, w Type Remark
- 1.00, -150° 1.00, 90° 1.00, -30° A Initial status

13,14 0.62,-173.3° 0.15, 90° 0.62, -6.9° D

2.3,24,33,34 0.76, -161.1° 0.50, 90° 0.76,-19.1° D UVRT
4.3,4.4 0.93, -152.8° 0.85, 89.9° 0.93,-27.4° D
53,54 1.08, -144.5° 1.25,89.1° 1.06, -36.3° D
6.3,6.4 1.06, -145.5° 1.20, 89.3° 1.05, -35.1° D OVRT
73,74 1.04,-146.6° 1.15,89.4° 1.04, -33.9° D

Diagram:

For each test the following diagrams shall be figured since t1-1s (one second before fault entry) till t2+6s
(six seconds after fault clear), zoomed if needed:

Empty load tests:

- line to line voltages and line to neutral voltages (signal)

- full period-RMS value of line to neutral voltages with updated rate of 1/ms.

Tests with sample:

- line to line voltage and line to neutral voltage (signal)

- line currents (signal)

- full period-RMS value of line to neutral voltage with updated rate of 1/ms

- full period-RMS value of line currents with updated rate of 1/ms (active and reactive part additionally)
- active power and reactive power in pos. sequence with updated rate of 1/ms

- voltage and current in pos. sequence with updated rate of 1/ms
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Test U/Un [p.u.] Faulttype | Fault duration [ms] P/Pn[p.u.] Q/Pn [p.u.] Test No.
1.0 1.1
A
0.2...0.6 1.2
For 0.15pu >150
1 0.15.....0.25 1.0 0...10.1 1.3
D1 For 0.25pu >500
0.2...0.6 1.4
D2 1.0 1.3 (D2)
1.0 2.1
A
For 0.5pu 21500 0.2...0.6 . 2.2
2 | 0.50....0.60 P Max. over
For 0.60pu = 2000 1.0 excited 23
D1
0.2...0.6 2.4
1.0 3.1
A
For 0.5pu 21500 0.2...0.6 : 3.2
3 | 0.50....060 P Max. under
For 0.60pu = 2000 1.0 excited 33
D1
0.2...0.6 3.4
1.0 4.1
A
0.2...0.6 4.2
4 0.85....0.90 = 60000 0...x0.1
1.0 4.3
D1
0.2...0.6 4.4
1.0 51
A
0.2...0.6 5.2
5 1.2...1.25 =100 1.0 0...x0.1 5.3
D1
0.2...0.6 5.4
D2 1.0 5.3(D2)
1.0 6.1
A
0.2...0.6 6.2
6 1.15...1.20 = 5000 0...x0.1
1.0 6.3
D1
0.2...0.6 6.4
1.0 7.1
A
7 1.10...1.15 = 60000 0.2...0.6 0...x0.1 7.2
D1 1.0 7.3
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 1.1
1 Date - - dd.mm.yyyy 06.13.2022
2 Time (start of test) - - hh:mm:ss.f 23:36:53
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 0.15
5 Setting dip duration -
General - gap 186
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 186
clearance
8 Fault duration in Total _ ms .
empty load test 86
9 Voltage depth/height Total t1+100ms to p-u. 0.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.15
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total -0.02
Reactive power t1-10s to t1 p.u.
16 Pos. -0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.15
19 Phase 1 0.00
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
_ time 0.143
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u- 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 1.1 idle test
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Test No. 1.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 1.2
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:58:32
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 0.15
5 Setting dip duration -
General - gap 186
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 186
clearance
8 Fault duration in Total _ ms .
empty load test 86
9 Voltage depth/height Total t1+100ms to p-u. 0.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.15
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. -0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.15
19 Phase 1 0.03
20 Line current Phase 2 t1+60ms p.u. 0.03
During dip 21 Phase 3 0.03
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. --
. time s 0.293
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u- 0oL
33 Reactive power Pos. -- s
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 1.2 idle test
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Test No. 1.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 1.3
1 Date - - dd.mm.yyyy 06.13.2022
2 Time (start of test) - -- hh:mm:ss.f 23:40:54
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 0.15
5 Setting dip duration --
General - gap 186
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 186
clearance
8 Fault duration in Total _ ms .
empty load test 86
9 Voltage depth/height Total t1+100ms to p-u. 0.15
10 | in empty load test P t2 and p-u.
0s. t1-10s to t1 0.46
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.99
Before dip | 13 Act Toll | dostot 0.99
<t1 12 ctive power Pos. -10s to p.u. 099
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.15
19 Phase 1 0.04
20 Line current Phase 2 t1+60ms p.u. 0.05
During dip 21 Phase 3 0.07
tltot2 | 22 Phase 1 0.04
23 Line current Phase 2 t1+100ms p.u. 0.04
24 Phase 3 0.06
25 Acti Total t1+100ms to 0.02
6 ctive power Pos. t2-20ms p.u. 0.02
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Tota t2+3sto u 054
29 P Pos. t2+10s p-u- 0.9
39 Active power rising Pos. - S
_ time 0.743
After dip
> 2 31 Reactive bower Total t2+3s to 0.02
32 Ve pow Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 1.3 idle test
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Test No. 1.3 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 1.3(D2)
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:56:39
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 0.15
5 Setting dip duration -
General - gap 186
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 186
clearance
8 Fault duration in Total _ ms .
empty load test 86
9 Voltage depth/height Total t1+100ms to p-u. 0.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.46
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.15
19 Phase 1 0.05
20 Line current Phase 2 t1+60ms p.u. 0.06
During dip |2 Phase 3 0.04
titot2 | 22 Phase 1 0.04
23 Line current Phase 2 t1+100ms p.u. 0.06
24 Phase 3 0.04
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time 0.261
After dip
> 2 31 Reactive bower Total t2+3s to 0.01
32 Ve pow Pos. t2+10s p-u. 0.01
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 1.3(D2) idle test
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Test No. 1.3(D2) with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 1.4
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:59:21
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 0.15
5 Setting dip duration -
General - gap 186
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 186
clearance
8 Fault duration in Total _ ms .
empty load test 86
9 Voltage depth/height Total t1+100ms to p-u. 0.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.46
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. -0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.15
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.04
During dip 21 Phase 3 0.03
titot2 | 22 Phase 1 0.02
23 Line current Phase 2 t1+100ms p.u. 0.03
24 Phase 3 0.02
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.299
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u- 0oL
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 1.4 with PGU
400
Ua Ub
Uc
= . _
% TUV Rheinland
g
Zoomed Ua
Zoomed Ub
Zoomed Uc
=
s
400 1 1 1 1 1 1
0.1 0.08 0.06 0.04 0.02 0 0.02 0.04 0.06 0.08 0.1
Time [s]
250
e Ua_rms
—— Ub_rms
0 Uc_rms
= 150 | U
E 100
50
0 1 | |
1 0 1 2 3 4 5 6
Time [s]
10
g | la —1b
6 F lc
4
=
-2
-4
-6
-8 | | I I I I |
-1 0 1 2 3 4 5 6
Time [s]

DIN VDE V 0124-100:2020



é TUVRheinland®
Test Plan

Prifbericht-Nr.: Seite 77 von 199
Test report no.: CN2283DK 003 Page 77 of 199

Zoomed la

Zoomed Ib

Zoomed Ic

Current [A]

la_rms

——1b_rms

3W UNEERPS PGSR S P S WSV Y

lc_ms

Current [A]
~

0 . . . 1 1 1 1
-1 0 1 2 3 4 5 6
Time [s]

IPa_rms

3 W ——IPb_rms
IPc_rms

Current [A]
N

-1 0 1 2 3 4 5 6
Time [s]

1Qa_rms

2 r ——10Qb_rms

1Qc_rms

Current [A]

Time [s]

DIN VDE V 0124-100:2020



A TUVRheinland®
Test Plan

Prifbericht-Nr.: Seite 78 von 199
Test report no.: CN2283DK 003 Page 78 of 199

2000

——P_pos

1500
——Q_pos

1000

500 |

Power [W/Var]

-500

Time [s]

450

400

——U_pos

350 r

300 |

250

Voltage [V]

200 r
150
100 |

50

Time [s]

—|_pos

Current [A}
N
T

o
—
o F
=k
ok
w
=y
(%2
(=2l

Time [s]

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prufbericht-Nr.: Seite 79 von 199
Test report no.: CN2283DK 003 Page 79 of 199
Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 21
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:48:39
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1713
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1713
8 Fault duration in Total _ ms 171
empty load test 3
9 Voltage depth/height Total t1+100ms to p-u. 0.50
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.50
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 101
Before dip | 13 Act Total 11108 to t1 0.91
<t1 12 ctive power Pos. -10s to p.u. 001
15 ) Total 0.44
Reactive power t1-10s to t1 p.u.
16 Pos. 0.44
17 Cosg -- t1-10s to t1 -- 0.902
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.02
20 Line current Phase 2 t1+60ms p.u. 0.02
During dip 21 Phase 3 0.02
titot2 | 22 Phase 1 0.02
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.02
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 091
29 P Pos. t2+10s p-u. 0.91
39 Active power rising Pos. -- S
. time 0.781
After dip
>12 3 Reactive power Total t2+3s to u 0.37
32 P Pos. t2+10s p-u. 0.37
33 Reactive power Pos. -- S
rising time 9.308
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 2.1 idle test
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Test No. 2.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 29
1 Date - - dd.mm.yyyy 06.18.2022
2 Time (start of test) - -- hh:mm:ss.f 11:20:31
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1713
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1713
8 Fault duration in Total _ ms 171
empty load test 3
9 Voltage depth/height Total t1+100ms to p-u. 0.50
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.50
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.22
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total 0.10
Reactive power t1-10s to t1 p.u.
16 Pos. 0.10
17 Cosg -- t1-10s to t1 -- 0.901
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.718
After dip
>12 3 Reactive power Total t2+3s to u 0.08
32 P Pos. t2+10s p-u. 0.08
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 2.2 idle test
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Test No. 2.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 2.3
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:50:26
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1709
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1709
8 Fault duration in Total _ ms 17
empty load test 09
9 Voltage depth/height Total t1+100ms to p-u. 0.50
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.67
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 101
Before dip | 13 Act Total 11108 to t1 0.91
<t1 12 ctive power Pos. -10s to p.u. 001
15 . Total 0.43
Reactive power t1-10s to t1 p.u.
16 Pos. 0.43
17 Cosg -- t1-10s to t1 -- 0.903
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.03
20 Line current Phase 2 t1+60ms p.u. 0.02
During dip 21 Phase 3 0.03
titot2 | 22 Phase 1 0.03
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.03
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 091
29 P Pos. t2+10s p-u. 0.91
39 Active power rising Pos. -- S
_ time 0.434
After dip
> 2 31 Reactive bower Total t2+3s to 0.36
32 Ve pow Pos. t2+10s p-u. 0.36
33 Reactive power Pos. -- S
rising time 9.496
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 2.3 idle test
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Test No. 2.3 with PGU

400
Ua Ub
Uc
=
o
2
3
-
400 I I 1 I I I 1
1 0 2 3 4 5 6 7
Time [s]
400
Zoomed Ua
300 Zoomed Ub
200 |- ' ’ ' Zoomed Uc
— 100
=
o
0 0
Z 00
-200
-300
400 1 1 1 1 1 1
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.
Time [s]
250
P/\__ Ua_rms
——Ub_rms
200
Uc_rms
= 150 |
I
£
£ 100 |
50
0 | |
-1 0 2 3 4 5 6 7
Time [s]
20
la —1b
lc
3 o
TUV Rheinland
3
20 I | I | I | |
1 0 2 3 4 5 6 7
Time [s]

DIN VDE V 0124-100:2020




é TUVRheinland®
Test Plan

Prifbericht-Nr.: Seite 92 von 199
Test report no.: CN2283DK 003 Page 92 of 199

20

Zoomed la

15 Zoomed Ib

Zoomed Ic

10

Current [A]
=]

-10

-15

-20 1 1 1 1 1 1 |

14

la_rms

12 ——1lb_rms
10 F Ic_rms

Current [A]
:—..-

0 ) . 1 | | | |
-1 0 1 2 3 4 5 6 7
Time [s]

14

IPa_rms

12 ——IPb_rms

mM W

IPc_rms

Current [A]

-1 0 1 2 3 4 5 6 7
Time [s]

14

1Qa_rms
a ——1Qb_rms

10

1Qc_rms

Current [A]
@
T

DIN VDE V 0124-100:2020



Test Plan

TUVRheinland®

Prufbericht-Nr.:
Test report no.:

CN2283DK 003

Seite 93 von 199
Page 93 of 199

9000

8000 |
7000 Y
6000 |
5000 |
4000 |
3000 [
2000 |
1000 |

Power [W/Var]

-1000
-2000 L

——P_pos

——Q_pos

Time [s]

4000

3500 |

3000 |

2500 |

2000 | -

Power [W/Var]
\
\

1500 f ran
1000 [ -7

500 |,

-= == PT-1_tor

Q_pos
- === PT-1_tor

1.709 2709 3.709

4.709 5.709 6.709

7.709 8709 9.709

450

400
350 r
300
250

200 r

Voltage [V]

150
100

50

——U_pos

3 4
Time [s]

14

12 b

10 |

Current [A}

—|_pos

Time [s]

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prafbericht-Nr.: Seite 94 von 199
Test report no.: CN2283DK 003 Page 94 of 199
Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 24
1 Date - - dd.mm.yyyy 06.18.2022
2 Time (start of test) - -- hh:mm:ss.f 11:21:22
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1709
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1709
8 Fault duration in Total _ ms 17
empty load test 09
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.50
) .U.
in empty load test Pos. 1-105 to t1. p 0.67
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.22
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total 0.09
Reactive power t1-10s to t1 p.u.
16 Pos. 0.09
17 Cosg -- t1-10s to t1 -- 0.904
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
_ time 0.944
After dip
>12 3 Reactive power Total t2+3s to u 0.08
32 P Pos. t2+10s p-u. 0.08
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 2.4 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 3.1
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:52:31
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1713
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1713
8 Fault duration in Total _ ms 171
empty load test 3
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.50
) .U.
in empty load test Pos. 1-105 to t1. p 0.50
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Acti Total 11108 to t1 0.90
<t1 12 ctive power Pos. -10s to p.u. 0.5
15 . Total -0.44
Reactive power t1-10s to t1 p.u.
16 Pos. -0.44
17 Cosg -- t1-10s to t1 -- 0.900
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.02
20 Line current Phase 2 t1+60ms p.u. 0.02
During dip 21 Phase 3 0.02
titot2 | 22 Phase 1 0.02
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.02
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-90
29 P Pos. t2+10s p-u. 0.9
39 Active power rising Pos. -- S
_ time 0.754
After dip
>12 3 Reactive power Total t2+3s to u 0.37
32 P Pos. t2+10s p-u- 037
33 Reactive power Pos. -- S
rising time 9159
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 3.1 idle test
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Test No. 3.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 3.2
1 Date - - dd.mm.yyyy 06.18.2022
2 Time (start of test) - -- hh:mm:ss.f 11:22:14
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1713
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1713
8 Fault duration in Total _ ms 171
empty load test 3
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.50
) .U.
in empty load test Pos. 1-105 to t1. p 0.50
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.22
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.10
Reactive power t1-10s to t1 p.u.
16 Pos. -0.10
17 Cosg -- t1-10s to t1 -- 0.900
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.818
After dip
>12 3 Reactive power Total t2+3s to u 0.08
32 P Pos. t2+10s p-u- 0.08
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 3.2 idle test
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Test No. 3.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- - 3.3
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:54:50
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1709
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1709
8 Fault duration in Total _ ms 17
empty load test 09
190 Voltage depth/height Total t1+'[1202rr::js to p.u. 0.50
) .U.
in empty load test Pos. 1-105 to t1. p 0.67
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Acti Total 11108 to t1 0.90
<t1 12 ctive power Pos. -10s to p.u. 0.5
15 ) Total -0.44
Reactive power t1-10s to t1 p.u.
16 Pos. -0.44
17 Cosg -- t1-10s to t1 -- 0.898
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.03
20 Line current Phase 2 t1+60ms p.u. 0.02
During dip 21 Phase 3 0.03
tltot2 | 22 Phase 1 0.03
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.03
25 . Total t1+100ms to 0.00
26 Active power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-90
29 P Pos. t2+10s p-u. 0.9
39 Active power rising Pos. -- S
_ time 0.421
After dip
>12 3 Reactive power Total t2+3s to u 0.37
32 P Pos. t2+10s p-u- 037
33 Reactive power Pos. -- S
rising time 9312
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 3.3 idle test
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Test No. 3.3 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 3.4
1 Date - - dd.mm.yyyy 06.18.2022
2 Time (start of test) - -- hh:mm:ss.f 11:23:54
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.50
5 Setting dip duration -
General - gap 1709
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 1709
8 Fault duration in Total _ ms 17
empty load test 09
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.50
) .U.
in empty load test Pos. 1-105 to t1. p 0.67
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.22
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.10
Reactive power t1-10s to t1 p.u.
16 Pos. -0.10
17 Cosg -- t1-10s to t1 -- 0.901
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.50
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.00
6 ctive power Pos. t2-20ms p.u. 0.00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.987
After dip
>12 3 Reactive power Total t2+3s to u 0.08
32 P Pos. t2+10s p-u- 0.08
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 3.4 idle test
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Test No. 3.4 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 41
1 Date -- -- dd.mm.yyyy 0
2 Time (start of test) - - hh:mm:ss.f 0:00:00
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.85
5 Setting dip duration -
General - g dip 60512
Info. 6 Point of fault entry Total - ms 0
Point of fault
7 clearance Total -- ms 60512
8 Fault duration in Total _ ms 1
empty load test 605
9 Voltage depth/height Total t1+100ms to p-u. 0.85
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.85
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total -0.03
Reactive power t1-10s to t1 p.u.
16 Pos. -0.03
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.85
19 Phase 1 1.21
20 Line current Phase 2 t1+60ms p.u. 1.22
During dip 21 Phase 3 1.22
titot2 | 22 Phase 1 1.17
23 Line current Phase 2 t1+100ms p.u. 1.17
24 Phase 3 1.18
25 Acti Total t1+100ms to 0.83
6 ctive power Pos. t2-20ms p.u. 0.53
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
_ time 0.492
After dip
>12 3 Reactive power Total t2+3s to u 0.03
32 P Pos. t2+10s p-u- 0.03
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 4.1 idle test
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Test No. 4.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 4.2
1 Date -- -- dd.mm.yyyy 0
2 Time (start of test) - - hh:mm:ss.f 0:00:00
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.85
5 Setting dip duration -
General - g dip 60512
Info. 6 Point of fault entry Total - ms 0
Point of fault
7 clearance Total -- ms 60512
8 Fault duration in Total _ ms 1
empty load test 605
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.85
) .U.
in empty load test Pos. 1-105 to t1. p 0.85
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 0.20
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 001
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.997
17 Cosg -- t1-10s to t1 - 0.85
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.25
19 Phase 1 0.24
20 Line current Phase 2 t1+60ms p.u. 0.24
During dip |2 Phase 3 0.24
tltot2 | 22 Phase 1 0.23
23 Line current Phase 2 t1+100ms p.u. 0.23
24 Phase 3 0.20
25 Acti Total t1+100ms to 0.20
6 ctive power Pos. t2-20ms p.u. 00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 0.20
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. N/A
39 Active power rising Pos. -- S
. time -0.01
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u. N/A
33 Reactive power Pos. -- S
rising time No
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No 0.20
till 60s after fault
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Test No. 4.2 idle test
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Test No. 4.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 4.3
1 Date -- -- dd.mm.yyyy 0
2 Time (start of test) - - hh:mm:ss.f 0:00:00
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.85
5 Setting dip duration -
General . g dp 60508
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 60508
8 Fault duration in Total _ ms
empty load test 60508
190 Voltage depth/height Total t1+t1202rr::js to p-u. 0.85
) .U.
in empty load test Pos. 1-105 to t1. p 0.90
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total -0.03
Reactive power t1-10s to t1 p.u.
16 Pos. -0.03
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.85
19 Phase 1 1.12
20 Line current Phase 2 t1+60ms p.u. 1.13
During dip 21 Phase 3 1.10
titot2 | 22 Phase 1 1.11
23 Line current Phase 2 t1+100ms p.u. 1.13
24 Phase 3 1.09
25 Acti Total t1+100ms to 0.90
6 ctive power Pos. t2-20ms p.u. 0.50
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time 0.315
After dip
>12 3 Reactive power Total t2+3s to u 0.03
32 P Pos. t2+10s p-u- 0.03
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 4.3 idle test
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Test No. 4.3 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 4.4
1 Date -- -- dd.mm.yyyy 0
2 Time (start of test) - - hh:mm:ss.f 0:00:00
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line to line - p.u. 0.85
5 Setting dip duration -
General . g dp 60508
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 60508
8 Fault duration in Total _ ms
empty load test 60508
9 Voltage depth/height Total t1+100ms to p-u. 0.85
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 0.90
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. -0.01
17 Cosg -- t1-10s to t1 -- 0.997
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 0.85
19 Phase 1 0.22
20 Line current Phase 2 t1+60ms p.u. 0.23
During dip 21 Phase 3 0.22
titot2 | 22 Phase 1 0.21
23 Line current Phase 2 t1+100ms p.u. 0.22
24 Phase 3 0.22
25 Acti Total t1+100ms to 0.20
6 ctive power Pos. t2-20ms p.u. 020
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time N/A
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u- 0oL
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 4.4 idle test
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Test No. 4.4 with PGU

Voltage [V]

TUV Rheinland

Ub

Ua

Uc

19

29 39
Time [s]

49

59

400

Voltage [V]

Zoomed Ua

Zoomed Ub

Zoomed Uc

Time [s]

0.04

0.06 0.08 01

250

Ua_rms

200 ,[

[ ——Ub_rms

150 |

Voltage [V]

100

50

Uc_rms

19

29 39
Time [s]

49

59

Current [A]
=}

A TUV Rheinland

19

29 39
Time [s]

49

59

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prufbericht-Nr.: Seite 137 von 199
Test report no.: CN2283DK 003 Page 137 of 199
5
Zoomed la
ar Zoomed Ib
3 Zoomed Ic
2 -
3 1r
5 o
3 4
-2
3 U
b
5 | | | | | | |
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
Time [s]
4
la_rms
> ——1b_rms
= o
1
1
0 I 1 I 1 I I
1 9 19 29 39 49 59
Time [s]
4
IPa_rms
3 ——IPb_rms
= o
1
1
0 1
-1 9 19 29 39 49 59
Time [s]
3
1Qa_rms
ir ——1Qb_rms
2 1Qc_rms
T
0
1k
1 |
1 9 19 29 39 49 59
Time [s]

DIN VDE V 0124-100:2020



A TUVRheinland®
Test Plan

Prufbericht-Nr.: Seite 138 von 199
Test report no.: CN2283DK 003 Page 138 of 199

2000
——P_pos
1500 f

——Q_pos

1000

Power [W/Var]
u
=]
=]

-500 1 1

Time [s]

405

——U_pos

395
390
385

380

Voltage [V]

375 r
370
365

360 e s ——— R N S A

355 L L L L I I

Time [s]

3 L —|_pos

Current [A}

Time [s]

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prufbericht-Nr.: Seite 139 von 199
Test report no.: CN2283DK 003 Page 139 of 199
Condition N .
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 5.1
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:02:43
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.25
5 Setting dip duration -
General - gap 153
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 153
clearance
8 Fault duration in Total _ ms .
empty load test >3
190 Voltage depth/height Total t1+,[12022:js to p-u. 1.25
) .u.
in empty load test Pos. 11-108 to {1 p 1.25
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.99
Before dip | 13 Acti Total t1-10s to t1 1.00
<t1 12 ctive power Pos. -10s to p.u. 00
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.25
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.00
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.02
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0.99
29 P Pos. t2+10s p-u. 0.99
39 Active power rising Pos. -- S
. time 0.516
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 5.1 idle test
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Test No. 5.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 5.2
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - - hh:mm:ss.f 23:00:55
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.25
5 Setting dip duration -
General - gap 153
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 153
clearance
8 Fault duration in Total _ ms .
empty load test >3
190 Voltage depth/height Total t1+t1202rr::js to p-u. 1.25
) .U.
in empty load test Pos. 11-108 to {1 p 1.25
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. -0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.24
19 Phase 1 0.03
20 Line current Phase 2 t1+60ms p.u. 0.03
During dip 21 Phase 3 0.03
titot2 | 22 Phase 1 0.02
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.03
25 Acti Total t1+100ms to 0.02
6 ctive power Pos. t2-20ms p.u. 0.02
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
_ time 0.343
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u- 0oL
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 5.2 idle test
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Test No. 5.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- - 5.3
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:06:41
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.25
5 Setting dip duration -
General - gap 150
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 150
clearance
8 Fault duration in Total _ ms .
empty load test >0
9 Voltage depth/height Total t1+100ms to p-u. 1.25
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.13
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.99
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.25
19 Phase 1 0.00
20 Line current Phase 2 t1+60ms p.u. 0.00
During dip 21 Phase 3 0.00
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.00
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time 0.51
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 5.3 idle test
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Test No. 5.3 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 5.3(D2)
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 22:57:30
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.25
5 Setting dip duration -
General - gap 150
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 150
clearance
8 Fault duration in Total _ ms .
empty load test >0
9 Voltage depth/height Total t1+100ms to p-u. 1.25
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.13
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.25
19 Phase 1 0.06
20 Line current Phase 2 t1+60ms p.u. 0.06
During dip 21 Phase 3 0.07
titot2 | 22 Phase 1 0.06
23 Line current Phase 2 t1+100ms p.u. 0.06
24 Phase 3 0.07
25 Acti Total t1+100ms to 0.03
6 ctive power Pos. t2-20ms p.u. 0.03
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 101
29 P Pos. t2+10s p-u. Lol
39 Active power rising Pos. -- S
. time 0.162
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u. 0.01
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 5.3(D2) idle test
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Test No. 5.3(D2) with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 5.4
1 Date - - dd.mm.yyyy 06.16.2022
2 Time (start of test) - -- hh:mm:ss.f 23:01:41
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.25
5 Setting dip duration -
General - gap 150
Info. 6 Point of fault entry Total - ms 0
7 Point of fault Total _ ms 150
clearance
8 Fault duration in Total _ ms .
empty load test >0
190 Voltage depth/height Total t1+t1202rr::js to p-u. 1.25
) .U.
in empty load test Pos. 11-108 to {1 p 1.13
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total -0.01
Reactive power t1-10s to t1 p.u.
16 Pos. -0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.24
19 Phase 1 0.04
20 Line current Phase 2 t1+60ms p.u. 0.03
During dip 21 Phase 3 0.03
titot2 | 22 Phase 1 0.03
23 Line current Phase 2 t1+100ms p.u. 0.02
24 Phase 3 0.02
25 Acti Total t1+100ms to 0.02
6 ctive power Pos. t2-20ms p.u. 0.02
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
_ time 0.348
After dip
> 2 31 Reactive bower Total t2+3s to -0.01
32 Ve pow Pos. t2+10s p-u- 0oL
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 5.4 idle test
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Test No. 5.4 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 6.1
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:08:47
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.20
5 Setting dip duration -
General - gap 2199
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 5199
8 Fault duration in Total _ ms .
empty load test >199
9 Voltage depth/height Total t1+100ms to p-u. 1.20
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.20
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.20
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.02
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time 0.291
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 6.1 idle test
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Test No. 6.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 6.2
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:09:40
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.20
5 Setting dip duration -
General - gap 2199
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 5199
8 Fault duration in Total _ ms .
empty load test >199
9 Voltage depth/height Total t1+100ms to p-u. 1.20
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.20
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total 0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.20
19 Phase 1 0.01
20 Line current Phase 2 t1+60ms p.u. 0.00
During dip 21 Phase 3 0.02
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.01
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.24
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u. 0.01
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 6.2 idle test
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Test No. 6.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- - 6.3
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:10:29
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.20
5 Setting dip duration -
General - gap >198
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 5198
8 Fault duration in Total _ ms .
empty load test >198
9 Voltage depth/height Total t1+100ms to p-u. 1.20
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.10
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.20
19 Phase 1 0.00
20 Line current Phase 2 t1+60ms p.u. 0.00
During dip 21 Phase 3 0.00
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.00
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time 0.288
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 6.3 idle test
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Test No. 6.3 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 6.4
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:11:29
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.20
5 Setting dip duration -
General - gap >198
Info. 6 Point of fault entry Total - ms 0
Point of fault
! clearance Total . ms 5198
8 Fault duration in Total _ ms .
empty load test >198
9 Voltage depth/height Total t1+100ms to p-u. 1.20
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.10
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total 0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 1.20
19 Phase 1 0.00
20 Line current Phase 2 t1+60ms p.u. 0.01
During dip 21 Phase 3 0.01
titot2 | 22 Phase 1 0.01
23 Line current Phase 2 t1+100ms p.u. 0.00
24 Phase 3 0.01
25 Acti Total t1+100ms to 0.01
6 ctive power Pos. t2-20ms p.u. 001
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time 0.24
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u. 0.01
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 6.4 idle test
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Test No. 6.4 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 71
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:14:22
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.15
5 Setting dip duration -
General . g dp 60498
Info. 6 Point of fault entry Total - ms 0
Point of fault
7 clearance Total -- ms 60498
8 Fault duration in Total _ ms A
empty load test 60498
9 Voltage depth/height Total t1+100ms to p-u. 1.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.15
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.99
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 115
19 Phase 1 0.81
20 Line current Phase 2 t1+60ms p.u. 0.81
During dip 21 Phase 3 0.83
titot2 | 22 Phase 1 0.84
23 Line current Phase 2 t1+100ms p.u. 0.83
24 Phase 3 0.84
25 Acti Total t1+100ms to 1.00
6 ctive power Pos. t2-20ms p.u. 00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time N/A
After dip
>12 3 Reactive power Total t2+3s to u 0.02
32 P Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 7.1 idle test
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Test No. 7.1 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 7.9
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:16:19
3 Fault type (phase) -- -- 3-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.15
5 Setting dip duration -
General . g dp 60498
Info. 6 Point of fault entry Total - ms 0
Point of fault
7 clearance Total -- ms 60498
8 Fault duration in Total _ ms A
empty load test 60498
9 Voltage depth/height Total t1+100ms to p-u. 1.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.15
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 0.20
Before dip | 13 Act Total 11108 to t1 0.20
<t1 12 ctive power Pos. -10s to p.u. 020
15 . Total 0.01
Reactive power t1-10s to t1 p.u.
16 Pos. 0.01
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 115
19 Phase 1 0.16
20 Line current Phase 2 t1+60ms p.u. 0.17
During dip 21 Phase 3 0.17
tltot2 | 22 Phase 1 0.15
23 Line current Phase 2 t1+100ms p.u. 0.16
24 Phase 3 0.16
25 Acti Total t1+100ms to 0.20
6 ctive power Pos. t2-20ms p.u. 020
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 0-20
29 P Pos. t2+10s p-u. 0.20
39 Active power rising Pos. -- S
. time N/A
After dip
>12 3 Reactive power Total t2+3s to u 0.01
32 P Pos. t2+10s p-u. 0.01
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 7.2 idle test
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Test No. 7.2 with PGU
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Condition M )
No. Parameter Phase ref. Time ref. unit easuremen
0 Test number -- -- -- 73
1 Date - - dd.mm.yyyy 06.14.2022
2 Time (start of test) - -- hh:mm:ss.f 0:18:05
3 Fault type (phase) -- -- 2-phase fault
4 | Setting voltage depth | Line toline - p.u. 1.15
5 Setting dip duration -
General . g dp 60498
Info. 6 Point of fault entry Total - ms 0
Point of fault
7 clearance Total -- ms 60498
8 Fault duration in Total _ ms A
empty load test 60498
9 Voltage depth/height Total t1+100ms to p-u. 1.15
10 in empty load test =) t2 and p.u.
0s. t1-10s to t1 1.08
11 Voltage Line to t1-100s to t1 p.u.
9 neutral 1.00
12 Current Pos t1-500ms to u
: t1-100ms p-u. 1.00
Before dip | 13 Act Toll | dostot 1.00
<t1 12 ctive power Pos. -10s to p.u. o0
15 . Total 0.02
Reactive power t1-10s to t1 p.u.
16 Pos. 0.02
17 Cosg -- t1-10s to t1 -- 1.000
18 Voltage Line to t1+100ms to u
9 neutral t2-20ms p-u. 115
19 Phase 1 0.85
20 Line current Phase 2 t1+60ms p.u. 0.88
During dip 21 Phase 3 0.87
titot2 | 22 Phase 1 0.92
23 Line current Phase 2 t1+100ms p.u. 0.96
24 Phase 3 0.94
25 Acti Total t1+100ms to 1.00
6 ctive power Pos. t2-20ms p.u. 00
27 Voltage Line to t2+3s to p.u.
9 neutral t2+10s 1.00
28 Active power Total t2+3s to u 1.00
29 P Pos. t2+10s p-u. 100
39 Active power rising Pos. -- S
. time N/A
After dip
> 2 31 Reactive bower Total t2+3s to 0.02
32 Ve pow Pos. t2+10s p-u. 0.02
33 Reactive power Pos. -- S
rising time N/A
34 PGU does not
disconnect from grid -- t2 to t2+60s Yes/ No No
till 60s after fault
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Test No. 7.3 idle test
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Test No. 7.3 with PGU
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CN2283DK 003
for

Grid-connected PV Inverter

APEX-P3-xx(xx=3000, 4000, 5000, 6000, 7000, 8000,
9000, 10K, 12K, 15K),

APEX-P3-xx-G(xx=3000, 4000, 5000, 6000, 7000,
8000, 9000, 10K, 12K, 15K)

Apex Solar Energy Technology GmbH
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