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Firmware version:
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Validated type model:
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Type Certificate

Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei Technologies Co., Ltd., Bantian, Longgang
District, Shenzhen, 518129
P.R. China

Grid-tied photovoltaic SUN2000-15-50KTL-M3 (Inverter Family)

inverter (for details see Supplement of Certificate — 1 on p.2)
Max. apparent power: 55 kVA

Nominal output AC voltage: 400 /480 V, 3(N)~ + PE

Nominal frequency: 50 Hz

Max. active power Pemax /
Max. active power peak Peoo: (for details see Supplement of Certificate — 1 on p.2)

V100RO001 or higher for 15-42 KTL-M3; V200R023 or higher for 50KTL-M3

V100RO001 or higher for 15-42 KTL-M3; V200R023 or higher for 50KTL-M3

Model file: Huawei_21-0001_0_TR4 SUN2000-15-42KTL-M3_V1.zip

Identification number (MD5): d3b4ceb528076b0b7802b399253f190c

VDE-AR-N 4110:2018-11 — Technical requirements for the connection and operation of customer
installations to the medium voltage network (TCR medium voltage) [1]

VDE-AR-N 4120:2018-11 — Technical requirements for the connection and operation of customer
installations to the high voltage network (TCR high voltage) [2]

Technical guidelines:

FGW TR 3 Rev. 25 [3], FGW TR 4 Rev. 09 [4], FGW TR 8 Rev. 09 [5]

The power generating units, stated in the certificate, were tested and certified according to the technical guidelines referenced to
the grid connection regulation. The electrical characteristics fulfil the requirements of the grid connection regulation:

e Quasi-steady-state operation

¢ Dynamic network stability (reactive current characteristic according to TCR medium voltage)

e Active power output and network security management

e Active power adjustment as a function of the grid frequency

e Protection technology and protection settings on generating unit level

e Power quality
The manufacturer has provided proof of certification of the quality management system of his production facility in accordance with
ISO 9001

Restrictions, deviations or notes on usage: see Supplement of Certificate on p.3

The certificate includes the following information:
e technical data of the power generating unit, the auxiliary equipment used and the software version used;
e schematic structure of the power generating units;
e summarized information on the properties of the power generating unit.

The certificate is comprised of 199 pages (including Annex of 196 pages). Page 1 of 199
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Supplement of Certificate — 1 (U21-0001_2)

Type of
power generating unit:

Technical data:

Technical data determined
by measurements:

Type of
power generating unit:

Technical data:

Technical data determined
by measurements:

Type of
power generating unit:

Technical data:

Technical data determined
by measurements:

Firmware version:

Software version:

Type of
power generating unit:

Technical data:

Technical data determined
by measurements:

Firmware version:
Software version:

Grid-tied photovoltaic inverter

SUN2000-15KTL-M3

SUN2000-17KTL-M3

SUN2000-20KTL-M3

Nominal active output power 15,0 kW 17,0 kW 20,0 kW
Max. apparent / active output

power: 16,5 kVA /| KW 18,7 kVA | KW 22,0 kVA | KW
Nominal voltage: 400 V, 3(N)~ + PE

Nominal frequency: 50 Hz

Max. active power Pgmax / Max.
active power peak Pggo 2:

3)

3

3)

Grid-tied photovoltaic inverter

SUN2000-23KTL-M3

SUN2000-28KTL-M3

SUN2000-30KTL-M3

Nominal active output power 23,0 kW 27,5 kW 30,0 kW

Max. apparent / active output

power: 23,0 kVA | KW 27,5 kVA | KW 33,0 KVA / KW
Nominal voltage: 400V, 3(N)~ + PE 480V, 3~ + PE 400/480 V, 3(N)~ + PE
Nominal frequency: 50 Hz

Max. active power Pgmay / Max.
active power peak Pgoo 2:

3)

3)

3)

Grid-tied photovoltaic inverter

SUN2000-36KTL-M3

SUN2000-40KTL-M3

SUN2000-42KTL-M3

Nominal active output power 36,0 kW 40,0 kW 42,0 kW
Max. apparent / active output

power: 40,0 kVA | kW 44,0 KVA | kW 47,0 KVA | KW
Nominal voltage: 400/ 480V, 3(N)~ + PE 480V, 3~ + PE
Nominal frequency: 50 Hz

Max. active power Pgmax / Max.

active power peak Pggo 2: 3 44,26 kW 9 47,31 kW

V100RO001 or higher

V100RO001 or higher

Grid-tied photovoltaic inverter

SUN2000-50KTL-M3

Nominal active output power

50 kW

Max. apparent / active output
power:

55 kVA / kW

Nominal voltage:

400/ 480 V, 3(N)~ + PE

Nominal frequency:

50 Hz

Max. active power Pgmax / Max.
active power peak Pggo 2:

3)

V200R023 or higher

V200R023 or higher

The certificate is comprised of 199 pages (including Annex of 196 pages).
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Supplement of Certificate — 2 (U21-0001_2)

Note:

1)

2)

3)

4)

The nominal active output power P, is just a nominal value defined by manufacturer, for details see p.108.

The Pemaxis the highest 10-min mean of the active power of a power generating unit defined according to VDE-AR-N 4110:2018 [1]. The Pggois
the maximum active power peak of the overall system (averaging period 10 min) defined according to FGW TR 3 Rev. 25 [3].

Due to spot testing the tests marked were not conducted.

The stated measurement result was determined according to test 4.1.1, FGW TR 3 Rev. 25 [3].

The active power results of the SUN2000-40KTL-M3 (400 V) (tests were done on the variant with a line-to-line output voltage of 400 V), can be
applied to the SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3,
SUN2000-28KTL-M3, SUN2000-30KTL-M3, SUN2000-36KTL-M3 and SUN2000-50KTL-M3 scaled (by the factor Pmax, notmeasure / Pmax: sunzoco-

40KTL-M3) .

Restrictions, deviations or notes on usage:

The PGUs in the series do not provide test terminals for on-site testing. For necessary on-site testing, a separate test terminal
must be installed additionally.

The PGUs in the series do not provide display for checking the protection setting. Settings of the integrated protection relay
can only be checked per remote via WebUI or via SUN2000 app using a mobile phone. Authentic identification is ensured via
the serial number of the device, which is displayed on the Web-UI.

Only one Interface for specifying active power implemented on the PGU. Separate specifying active power by grid operator
and direct seller is not possible. For prioritization of different setpoints must be carried out on the plant level e.g. in the
superimposed PGS controller.

In the event the communication with the PGS controller is disturbed, the PGU will remain in operation with pre-defined values
for P and Q. An operation with a predefined reactive power method in case of communication failures between PGU and PGS
controller is not possible.

The on the PGU level implemented reactive power set point changes (parameter No. 30 in provided parameter list, see
Annex 5) does not provide PT1 filtering effect.

The on the PGU level implemented Q(U) control function deviates from requirements according to VDE-AR-N 4110:2018-11
[1] and VDE-AR-N 4120:2018-11 [2].

The PGUs in the series provide only one kind of Q(U) control function. The on the PGU level implanted Q(U) control function
can be used as reactive power with voltage limitation function by suitable setting of the characteristic curve. But this also
deviates from requirements according to VDE-AR-N 4110:2018-11 [1].

These need to be considered for project planning. If needed, these have to be implemented on the plant level e.g. in the
superimposed PGS controller.

The default configuration of the units may not meet the reactive power requirement at the grid connection point. A permanent
active power reduction may be needed (see p.105 to 108). This needs to be considered for project planning.

Measurement results for type SUN2000 50KTL-M3 are available up to Pn. According to manufacturer data operation is possible
to 55 kW. On power plant level a limitation to Pn is therefore required.

The certificate is comprised of 199 pages (including Annex of 196 pages). Page 3 of 199
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Annex to the Type Certificate no. U21-0001_2 Page 4 of 199

Rev. 0 First issue

e Type SUN2000 50KLT-M3 added
Rev. 1 e Updated references [7],[8],[9],[10][11],[12],[13],[14],[18]
e Annex 6 — Digital Annex of FGW for new type SUN2000 50KLT-M3 added

e Scope of VDE-AR-N 4120-2018-11 added

e Updated references [7], [8], [9], [10], [11], [14], [18], [19]
Rev. 2 ¢ Annex 6 — Digital Annex of FGW updated

e Updated restriction No. 4

e Added restriction of power limitation for SUN2000 50KTL

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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Page 5 of 199

Annexes included in certificate U21-0001_2

No. Contents Page
1 Annex 1 — Guidelines, test reports and documents 6
2 Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data) 9
2.1 Technical data of the power generating unit (Manufacturer’s data) 9
2.2 Description of the power generating unit 23
2.3 Description of software version and interfaces 25
3 Annex 3 — Extract from the test report 29
3.1 Power quality 29
3.2 Active power 74
3.3 Reactive power 92
3.4 Protection system (on PGU level) 133
3.5 Self-protection 139
3.6 Quasi-static operation 140
3.7 Fault ride through capability 141
3.8 Short-circuit current contribution 142
4 Annex 4 — Validated simulation model 149
4.1 General information about the simulation model [18] 149
4.2 Description of the PGU simulation model [18] 150
4.3 Model parameters [18] 155
4.4 Model application guide 164
4.5 Scope of the validation and plausibility tests [18] 166
4.6 Results of Validating simulation models (PGU) 167
5 Annex 5 — Certification-relevant parameters 173
6 Annex 6 — Digital Annex of FGW 189

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 6 of 199

1. Annex 1 - Guidelines, test reports and documents

This certificate is based on following guidelines, test reports and documents:

Reference Guidelines

[1] Technische Regeln fir den Anschluss von Kundenanlagen an das Mittelspannungsnetz und
deren Betrieb (TAR Mittelspannung), VDE-AR-N 4110:2018-11 /

Technical requirements for the connection and operation of customer installations to the
medium voltage network (TCR medium voltage), VDE-AR-N 4110:2018-11

[2] Technische Regeln fur den Anschluss von Kundenanlagen an das Hochspannungsnetz und
deren Betrieb (TAR Hochspannung), VDE-AR-N 4120:2018-11/

Technical requirements for the connection and operation of customer installations to the high
voltage network (TCR high voltage), VDE-AR-N 4120:2018-11

[3] Technische Richtlinien fiir Erzeugungseinheiten und —anlagen TEIL 3 (TR3), Bestimmung der
elektrischen Eigenschaften von Erzeugungseinheiten und -anlagen, Speicher sowie flr deren
Komponenten am Mittel-, Hoch- und Héchstspannungsnetz, Revision 25, Stand 01.09.2018 /
Technical Guidelines for Power Generating Units and Systems PART 3 (TG3), Determination
of the Electrical Characteristics of Power Generating Units and Systems, Storage Systems as
well for their Components in Medium-, High- and Extra-High Voltage Grids, Revision 25,
Dated 01/09/2018

[4] Technische Richtlinien fir Erzeugungseinheiten und —anlagen TEIL 4 (TR4), Anforderungen
an Modellierung und Validierung von Simulationsmodellen der elektrischen Eigenschaften von
Erzeugungseinheiten und -anlagen, Speicher sowie deren Komponenten, Revision 09, Stand
01.02.2019/

Technical Guidelines for Power Generating Units and Systems PART 4 (TG4), Demands on
Modelling and Validating Simulation Models of the Electrical Characteristics of Power
Generating Units and Systems, Storage Systems as well as their Components, Revision 09,
Dated 01/02/2019

[5] Technische Richtlinien fir Erzeugungseinheiten, -anlagen und Speicher sowie fir deren
Komponenten TEIL 8 (TR8), Zertifizierung der elektrischen Eigenschaften von
Erzeugungseinheiten und -anlagen, Speicher sowie fur deren Komponenten am Stromnetz,
Revision 09, Stand 01.02.2019 /

Technical Guidelines for for Power Generating Units, Systems and Storage Systems as well
as for their Components PART 8 (TG8), Determination of the Electrical Characteristics of
Power Generating Units and Systems, Storage Systems as well for their Components in
Medium-, High- and Extra-High Voltage Grids, Revision 09, Dated 01/02/2019

[6] Kurzschlussstrome in Drehstromnetzen Teil 0: Berechnung der Strome, DIN EN 60909-0
(VDE 0102):2016-12 /

Short-circuit currents in three-phase a.c. systems Part 0: Calculation of currents (IEC 60909-
0:2016)

Reference Test reports

[7] 20THO0373_TR3_Rev25_3

TG3 test report according to FGW TG3 Rev.25, issued by Bureau Veritas Consumer Products
Services Germany GmbH on 27. Jun. 2023

[8] 20THO373_TR8_Rev09 2

TG8 evaluation report according to FGW TG8 Rev.09, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 30. Jun. 2023

[9] 20THO373_TR3_Rev25_ 3 excerpt-part_1_3

Extract from the TG3 test report, Part 1: Power Quality, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 28. Jun. 2023

[10] 20THO373_TR3_Rev25_3_excerpt-part_2_3

Extract from the TG3 test report, Part 2: Grid Control Capability, issued by Bureau Veritas
Consumer Products Services Germany GmbH on 28. Jun. 2023

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 7 of 199

1. Annex 1 - Guidelines, test reports and documents

[11] 20THO373_TR3_Rev25_3_excerpt-part_3_3

Extract from the TG3 test report, Part 3: Protection System, issued by Bureau Veritas
Consumer Products Services Germany GmbH on 28. Jun. 2023

[18] 20THO373_TR4_Rev09 2

TG4 validation report according to FGW TG4 Rev.09, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 12. Jun. 2023

The compliance to the grid connection regulation of the power generating units is shown by the results in the test
report (20THO373_TR3_Rev25_ 3) which includes all type tests stated in the certificate. The type tests were
conducted by Bureau Veritas Consumer Products Services Germany GmbH.

The compliance to the grid connection regulation of the simulation models is verified by the validation report
(20THO373_TR4_Rev09_2). The simulations were conducted by Bureau Veritas Consumer Products Services
Germany GmbH.

The summary of the grid connection regulation compliant certification of the units
e SUN2000-15KTL-M3
e SUN2000-17KTL-M3
e SUN2000-20KTL-M3
e SUN2000-23KTL-M3
e SUN2000-28KTL-M3
e SUN2000-30KTL-M3
e SUN2000-36KTL-M3
e SUN2000-40KTL-M3
e SUN2000-42KTL-M3
e SUN2000-50KTL-M3
is stated in the certification report (20TH0373_TR8_Rev09_2).

Reference Certification-relevant documents provided by manufacturer

[12] Manufacturer’s certificate on specific data, dated 29. Jan. 2021:

e F.0_TR3_Manufacturer certificate_ SUN2000-15KTL-M3_V1.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-17KTL-M3_V1.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-23KTL-M3_V1.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-28KTL-M3_V1.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-42KTL-M3_V1.0.pdf

Manufacturer’s certificate on specific data, dated 24. May. 2023:

e F.0_TR3_Manufacturer certificate_ SUN2000-20KTL-M3_V2.0.pdf

e F.0_TR3_Manufacturer certificate_ SUN2000-30KTL-M3-400V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-30KTL-M3-480V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-36KTL-M3-400V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-36KTL-M3-480V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-40KTL-M3-400V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-40KTL-M3-480V_V2.0.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-50KTL-M3.pdf

[13] Parameter list (15-42 KTL-M3), dated 12. Dec. 2020:

e F.2_Parameter list_ Huawei_ SUN2000-15-42KTL-M3_Series_V1.0.pdf
Parameter list, dated 23. May. 2023:

e F.2 Huawei_SUNZ2000-50KTL (50KTL) Series_Parameter list VO1_signed_V2.pdf

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 8 of 199

1. Annex 1 - Guidelines, test reports and documents

[14] Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N
4110:2018-11, dated 23. May. 2023:

e F.4 Huawei_SUN2000-50KTL Series_Declaration of
manufacturer_VO01_signed_V2(1)(1)(2).pdf

[15] SUNZ2000-(20KTL, 29.9KTL, 30KTL, 36KTL, 40KTL)-M3 User Manual, issued by Huawei
Technologies Co., Ltd., Issue 03, Date: 2021-04-25

[16] SmartLogger3000 User Manual, issued by Huawei Technologies Co., Ltd., Issue 05, Date:
2020-09-30

e SmartLogger3000 User Manual.pdf

[17] SmartLogger ModBus Interface Definitions, issued by Huawei Technologies Co., Ltd., Issue
38, Date: 2020-11-25

e SmartLogger ModBus Interface Definitions.pdf
[19] Digitaler Anhang zum Einheitenzertifikat U21-0001_2 VO1.pdf

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

2.1. Technical data of the power generating unit (Manufacturer’s data)

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ '
SUN2000-15KTL-M3 | @ ;
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type '
SUN2000-15KTL-M3
Datum / Date: 2021-01-29 1/2
1 Allgemeines und Ausgangsgréfien General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-15KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistuong 15 kVA rated apparent power
5 Nennwirkleistung ' 15 kW rated active power
6 AC-Nennspannung 400 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
i Beitrag zum StoRkurzschlussstrom 0.053 KA contribution to indtial short circuit current
(ly nach |[EC 60809-0) (ly according to IEC 80909-0)
|2 DC Eingangsgréfen DC Input |
1 Min. MPP-Spannung 200 V' min. MPP voltage
2  Max. MPP-Spannung 1000 V. max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC mput voltage
4 Max. PV-Eingangsstrom 26 A max. DC input current
5 Max. Modulleistung TS.S kW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturar
CO.LTD.
2 Typenbezeichnung SUN2000-15KTL-M3 type name
3 Nennscheinleistung 15 kVA rated apparent power
4 At (HF/NF-Tralo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Cliimb generic type of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components |
1 Art der Netzkopplung IW+(N)+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
- Typenbezeichnung SUN2000-15KTL-M3 - type
Netzschutz integriert (Ja/Nein) Yes integrated grid protecton (Yes/No)
HUAWEI
5 Netzschutzhersteller TecggiLT%GlEs grid protection manufacturer
6 - Typenbezeichnung SUNNOO;;S;ZKTLMJ - type
7 Jxxzﬁ::ilr;u;% g?zrsAc:E:::,aneinheil ‘mﬁ%ﬁ;g;%&;zx': :i,r:;lé tt;»rc:\ascor type controlled by the grid
8 Oberschwingungsfilter (ja/nein) - 9-65 harmonic filter (yes/no)
[5___ Typenpriifung Type test |
1 Priufbehorde Bureau Veritas CPS tasting authority
2 Aktenzeichen 20THO373 reference
3 Serennummer des Wechselrichters ES2090022020 serial number of converter

Anschrift des Herstellers
Address of manufacturer

ZHAO ‘(A 24U

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller des PV-Wechselrichiers bestatigl, dass der PV-Wechselrichler, dessen elekirischen Eiganschaften in den Prifberichien
abgebdde! sind, hinsichtich seiner technischen Daten mit den o.g. Positionen identisch iat.

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration ( VO1

09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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Annex to the Type Certificate no. U21-0001_2 Page 10 of 199

2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ | ..
SUN2000-100KTL-H1 @ !
Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type -
SUN2000-100KTL-H1 Treres]
Datum / Date: 2021-01-29 Seite/Page 1/2
1 Allgemeines und AusgangsgroBen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-17KTLM3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 17 kVA rated apparent power
5 Nennwirkleistung 17 kW rated active power
6 AC-Nennspannung 400 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seitrag zum Stofikurzschlussstrom 0.060 KA c_omributiqn 1o Initial short circuit current
{ip nach IEC 60908-0) (i according to |IEC 60909-0)
12 DC EingangsgréRen DC Input |
1 Min. MPP-Spannung 200 V min, MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 26 A max. DC input current
5 Max. Modulleistung 18.7 kW: max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-17KTL-M3 type name
3 Nennscheinleistung 17 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) ‘without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 A der Leistungsregelung (MPPT) Advanced Cimb generic type of power control (MPPT)
7 Software-Version V100R001 software version
[4 Sonstlgo elektrische Komponenten Other electric components |
1 Art der Netzkopplung 3W1(§2fPE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD
3 - Typenbezeichnung SUN2000-17KTL-M3 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschutzhersteller TEng%L%GtES grid protection manufacturer
6 - Typenbezeichnung SUNZOO(:;::KTL'MS - lype
;y:;:;:ﬁzv:tml::% 2gsfégz::zh)alleinhei( <:§:§;% ?E\;‘gg;:ﬁx': ;t:gt\:(t: :éf\aker type controlled by the grid
8 Oberschwingungsfilter (jainein) Yes harmonic filter (yes/na)
B Typenpriifung Type test |
1 Prifbehdrde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechseirichters ES2080022020 serial number of converter
Anschrift des Herstellers ;
Address of manufacturer ZH A 0 ‘\/ A 7’“ u smmpzl,éﬁi:}'gtg ':g:;:::g
Der Hersteller des PV-Wechsainchiers bestatigr, dass der PV-Wechseinichter, dessen elektrischen Elgenschaften in den Prifberichten
sind, hinsichtlich seiner technischen Daten mil den o.g, Pasitionen identisch st
F.0 BUREAU VERITAS CPS Germany - Manufacturer's declaration / V01  09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbeschelnigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ | .
SUN2000-20KTL-M3 | @ ]
Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type 2/
SUN2000-20KTL-M3 ' [Ten ]
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Allgemeines und Ausgangsgrofen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-20KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) = Vt‘h;éé-ar‘{és;év = no. of phases (single-phasel/three-phase)
4 Nennscheinleistung 20 KVA rated apparent power
5 Nennwirkleistung 20 KW rated active power
6 AC-Nennspannung 400 V rated AC-voitage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seltrag zum Stolkurzschlussstrom 0.071 KA cpntnbu\iqn to initial short circuit current
{ip nach |IEC 60908-0) (i; according to |IEC 60809-0)
[2 DC EingangsgréRen DC Input |
1 Min, MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V' max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC input current
5 Max. Modulleistung 22 kW, max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWE!
1 Hersteller TECHNOLOGIES manufacturer
CO..LTD.
2 Typenbezeichnung SUN2000-20KTL-M3 type name
3 Nennscheinleistung 20 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Chrﬁb generic type of power contral (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components ]
1 Art der Netzkopplung 3W+(N)+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-20KTL-M3 - lype
4 Netzschulz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschutzhersteller TEngOLLT([J)GlES grid protection manufacturer
6 - Typenbezeichnung SUNZOG(:;?;ZKTL-MC& - lype
;y:::;zzﬁ:fvx:"lgb‘ gz;::zg;aﬂeinhen (:?:O:'?:S:;’)g ?EF%EE&‘F ;i:;:gé;)‘;ﬁaker type controlled by the grid
B8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
B Typenpriifung Type test |
1 Prifbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechselrichters ES2090022022 serial number of converter
Anschrift des Herstellers
Address of manufacturer ZH A ¢ \\, A 7"/\ u Slemp:;'az:l'uz’t: r:;;ﬁ:mg
Dar Hersteller des PV-Weachsalrichiers bestittigt, dass der PV-Wechseirichter, dessen eleklrischen Eigenschaften in den Prifberichien
sind. hinsichtlich seiner technischen Daten mit den 0.9, Positionen identisch ist
F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01 09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ | .
SUN2000-23KTL-M3 @ !
Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type -
SUN2000-23KTL-M3 Treres]
Datum / Date: 2021-01-29 Seite/Page 1/2
1 Allgemeines und AusgangsgroBen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-23KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 23 kVA rated apparent power
5 Nennwirkleistung “2<37 kW rated active power
6 AC-Nennspannung 400 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seitrag zum Stofikurzschlussstrom 0.074 KA c_omributiqn 1o Initial short circuit current
{ip nach IEC 60908-0) (i according to |IEC 60909-0)
12 DC EingangsgréRen DC Input |
1 Min. MPP-Spannung 200 V min, MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 26 A max. DC input current
5 Max. Modulleistung 23 kW: max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-23KTL-M3 type name
3 Nennscheinleistung 23 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) ‘without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 A der Leistungsregelung (MPPT) Advanced Cimb generic type of power control (MPPT)
7 Software-Version V100R001 software version
[4 Sonstlgo elektrische Komponenten Other electric components |
1 Art der Netzkopplung 3W1(§2fPE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD
3 - Typenbezeichnung SUN2000-23KTL-M3 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschutzhersteller TEng%L%GtES grid protection manufacturer
6 - Typenbezeichnung SUNZOO(:;::KTL'MS - lype
;y:;:;:ﬁzv:tml::% 2gsfégz::zh)alleinhei( <:§:§;% ?E\;‘gg;:ﬁx': ;t:gt\:(t: :éf\aker type controlled by the grid
8 Oberschwingungsfilter (jainein) Yes harmonic filter (yes/na)
B Typenpriifung Type test |
1 Prifbehdrde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechseirichters ES2080022023 serial number of converter
Anschrift des Herstellers ;
Address of manufacturer ZH A 0 ‘\/ A 7’“ u smmpzl,éﬁi:}'gtg ':g:;:::g
Der Hersteller des PV-Wechsainchiers bestatigr, dass der PV-Wechseinichter, dessen elektrischen Elgenschaften in den Prifberichten
sind, hinsichtlich seiner technischen Daten mil den o.g, Pasitionen identisch st
F.0 BUREAU VERITAS CPS Germany - Manufacturer's declaration / V01  09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ | .
SUN2000-28KTL-M3 @ !
Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type -
SUN2000-28KTL-M3 Treres]
Datum / Date: 2021-01-29 Seite/Page 1/2
1 Allgemeines und AusgangsgroBen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-28KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 215 kVA rated apparent power
5 Nennwirkleistung 2}5 kW rated active power
6 AC-Nennspannung 480 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seitrag zum Stofikurzschlussstrom 0.071 KA c_omributiqn 1o Initial short circuit current
{ip nach IEC 60908-0) (i according to |IEC 60909-0)
12 DC EingangsgréRen DC Input |
1 Min. MPP-Spannung 200 V min, MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 26 A max. DC input current
5 Max. Modulleistung 275 kW: max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-28KTL-M3 type name
3 Nennscheinleistung 275 kVA rated apparent power
4 Ant (HF/NF-Trafo, trafolos) ‘without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 A der Leistungsregelung (MPPT) Advanced Cimb generic type of power control (MPPT)
7 Software-Version V100R001 software version
[4 Sonstige elektrische Komponenten Other electric components |
1 Art der Netzkopplung 3!\’1'35 generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD
3 - Typenbezeichnung SUN2000-28KTL-M3 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschutzhersteller TEng%L%GtES grid protection manufacturer
6 - Typenbezeichnung SUNZOO(:;::KTL'MS - lype
;y:;:;:ﬁzv:tml::% 2gsfégz::zh)alleinhei( <:§:§;% "}2’;\1;_‘5%5;:‘2'\:': ;t:gt\:(t: :éf\aker type controlled by the grid
8 Oberschwingungsfilter (jainein) Yes harmonic filter (yes/na)
B Typenpriifung Type test |
1 Prifbehdrde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechseirichters ES2080022024 serial number of converter
Anschrift des Herstellers ;
Address of manufacturer ZH A 0 ‘\/ A 7’“ u smmpzl,éﬁi:}'gtg ':g:;:::g
Der Hersteller des PV-Wechsainchiers bestatigr, dass der PV-Wechseinichter, dessen elektrischen Elgenschaften in den Prifberichten
sind, hinsichtlich seiner technischen Daten mil den o.g, Pasitionen identisch st
F.0 BUREAU VERITAS CPS Germany - Manufacturer's declaration / V01  09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbeschelnigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ @ \
|

(HongFa) HF167F/12-HF

Typenbezeichnung der Abschalteinheit (Panasonic) HE1aN-W-

SUN2000-30KTL-M3 .
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type Y/
SUN2000-30KTL-M3 ' [Ten ]
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Allgemeines und Ausgangsgrofen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-30KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) = Vt‘h;éé-ar‘{és;év - no. of phases (single-phasel/three-phase)
4 Nennscheinleistung 30 KVA rated apparent power
5 Nennwirkleistung 30 KW rated active power
6 AC-Nennspannung 400 V rated AC-voitage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seltrag zum Stolkurzschlussstrom 0.102 KA cpntnbu\iqn to initial short circuit current
{ip nach |IEC 60908-0) (i; according to |IEC 60809-0)
[2 DC EingangsgréRen DC Input |
1 Min, MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V' max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC input current
5 Max. Modulleistung 33 kW, max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWE!
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-30KTL-M3 type name
3 Nennscheinleistung 30 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Chrﬁb generic typ e of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components ]
1 Art der Netzkopplung 3W+(N)+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-30KTL-M3 - lype
4 Netzschulz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
5 Netzschutzhersteller Tecgi;bi(AJLvL:([E))‘:lSlES grid protection manufacturer
6 - Typenbezeichnung SUNZOG(:;?;ZKTL-MC& - lype

circuit breaker type controlled by the grid

(angesteuert vom Netzschutz) DC12V-Y6 protection
B8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
B Typenpriifung Type test |
1 Prifbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 ' reference
3 Seriennummer des Wechselrichters ES2090022025 serial number of converter

Anschrift des Herstellers o
Address of manufacturer ZH A b | A 7—“"(

Stempe!, Datum, Unterschrift
stamp, date, signature

sind, hinsichtlich seiner technischen Daten mit den 0.g. Positionen identisch ist,

Der Hersteller des PV-Wechssirchiers bestatigl, dass der PV-Wechseinchter, dessen eleklrischen Eigenschafien in den Prufberichisn

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01~ 09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellerbeschelnigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ @ \
|

(HongFa) HF167F/12-HF

Typenbezeichnung der Abschalteinheit (Panasonic) HE1aN-W-

SUN2000-30KTL-M3 .
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type Y/
SUN2000-30KTL-M3 ' [Ten ]
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Allgemeines und Ausgangsgrofen General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-30KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) = Vt‘h;éé-ar‘{és;év - no. of phases (single-phasel/three-phase)
4 Nennscheinleistung 30 KVA rated apparent power
5 Nennwirkleistung 30 KW rated active power
6 AC-Nennspannung 480 V rated AC-voitage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Seltrag zum Stolkurzschlussstrom 0.088 KA cpntnbu\iqn to initial short circuit current
{ip nach |IEC 60908-0) (i; according to |IEC 60809-0)
[2 DC EingangsgréRen DC Input |
1 Min, MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V' max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC input current
5 Max. Modulleistung 33 kW, max. peak power
E Wechselrichter-Leistungsteil Converter-Power section |
HUAWE!
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-30KTL-M3 type name
3 Nennscheinleistung 30 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Chrﬁb generic typ e of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components ]
1 Art der Netzkopplung 3W+(N)+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-30KTL-M3 - lype
4 Netzschulz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
5 Netzschutzhersteller Tecgi;bi(AJLvL:([E))‘:lSlES grid protection manufacturer
6 - Typenbezeichnung SUNZOG(:;?;ZKTL-MC& - lype

circuit breaker type controlled by the grid

(angesteuert vom Netzschutz) DC12V-Y6 protection
B8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
B Typenpriifung Type test |
1 Prifbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 ' reference
3 Seriennummer des Wechselrichters ES2090022025 serial number of converter

Anschrift des Herstellers o
Address of manufacturer ZH A b | A 7—“"(

Stempe!, Datum, Unterschrift
stamp, date, signature

sind, hinsichtlich seiner technischen Daten mit den 0.g. Positionen identisch ist,

Der Hersteller des PV-Wechssirchiers bestatigl, dass der PV-Wechseinchter, dessen eleklrischen Eigenschafien in den Prufberichisn

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01~ 09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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Manufacturer's certificate on specific data of a Photovoltaic Converter of the type .28
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Aligemeines und Ausgangsgréfien General and Output values
HUAWEI
1 Herstelier TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-36KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 36 kVA rated apparent power
5 Nennwirkleistung 36 kKW rated active power
6 AC-Nennspannung 400 V rated AC-voliage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stollkurzschlussstrom 0.123 KA contribution to initial short circuit current

(lp nach IEC 60909-0) (i according teo |IEC 60909-0)

[2 DC EingangsgréfRen DC Input |

1 Min, MPP-Spannung 200 V' min, MPP voitage
2 Max. MPP-Spannung 1000 V max, MPP vaoltage
3 Max. PV-Eingangsspannung 1100 V' max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC Input current
5 Max. Modulleistung 40 kW, max, peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufaclurer
CO.LTD.
2 Typenbezeichnung SUN2000-36KTL-M3 type name
3 Nennscheinleistung 36 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without genenc type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Ar der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components |
1 Artder Netzkopplung IW+(N}+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-36KTL-M3 - type
4 Netzschulz Integriert (Ja/Nein) Yes Integrated grid protection (Yes/No)
5 Netzschulzhersteller TECEEJ’(EVL:?E&IES grid protection manufacturer
6 - Typenbezeichnung SUNZOOC:;:;?KTL'Ms -lype
8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
|5 Typenpriifung Type test |
1 Prifbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Serlennummer des Wechselrichters ES2090022026 serial number of converter
Anschrift des Herstellers ;
Address of manufacturer ZH Ao \( /" ‘2,\'\ u smmpz:;,?;tf‘zl: r:g:;:;g

F.0 BUREAU VERITAS CPS Germany — Manufacturer’s declaration / V01 09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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ummmmmm Daten eines Photovoltaik-Wechselrichters vom Typ I@\

(HongFa) HF167F/12-HF

Typenbezeichnung der Abschalteinheit (Panasonic) HE1aN-W-

SUN2000-36KTL-M3
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type
SUN2000-36KTL-M3
Datum / Date: 2023-05-24 soMngc 12
1 Aligemeines und AusgangsgroBen General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-36KTL-M3 type name
3 Einspeisung (einphasigidreiphasig) lﬁnee~phase no. of phases (single-phasefthree-phase)
4 Nennscheinleistung 36 KVA rated apparent power
5 Nennwirkleistung 36 kW rated active power
6 AC-Nennspannung 480 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stoflkurzschiussstrom 0.106 KA oonlntmllqn to initial short circuit current
(I nach |EC 60909-0) (I according to IEC 60909-0)
2 DC EingangsgréBen DC Input |
1 Min. MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC input current
5 Max. Modulleistung 40 kW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-36KTL-M3 type name
3 Nennscheinleistung 36 XVA rated apparent power
4  Arl (HF/NF-Trafo, trafolos) without generic type (HF/LF-fransformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 An der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 software version
r4 Sonstlge elektrische Komponenten Other electric components |
1 Art der Nelzkopplung 3W+(N)+PE generic type of interconneaction
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD,
3 - Typenbezeichnung SUN2000-36KTL-M3 - type
4 Nelzschulz integriert (Ja/Nein) Yes Integrated grid protection (Yes/No)
5 Neizschutzhersteller TECC:EJ(A)L%:SIES gnid protection manufacturer
6 - Typenbezeichnung sumt;g;mn“a - type

circuit breaker type controlled by the gnid

Address of manufacturer ZH Ao ‘( A ‘ZV\\A

(angesteuert vom Netzschuiz) DC12V-Y6 protection
8 Oberschwingungsfilter (Ja/nein) Yes harmonic filter (yes/no)
|5 Typenpriifung Type test |
1 Prifbehdrde Bureau Veritas CPS testing authority
2 Aklenzeichen 20THO0373 reference
3 Serennummer des Wechselnchters ES2090022026 serial number of converter
Anschrift des Herstellers

Stempel, Datum, Unterschrift
stamp, dale, signature

seiner technischen Daten mit den

Der Herstaller des PV-Wechselrichiers bestaligt, dass der PV-Wechseirichier, dessen elektrischen Eigenschaften in den Prifberichien
hinsichtlich se . Positionen identisch ist.

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01 09/19
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Herstellerbesct oy g zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ \
SUN2000-40KTL-M3 f @
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Aligemeines und Ausgangsgrofien General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezelchnung SUN2000-40KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no, of phases (single-phase/three-phase)
4 Nennscheinleistung 40 kVA rated apparent power
5 Nennwirkleistung 40 KW rated active power
6 AC-Nennspannung 400 V rated AC-vollage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stofikurzschlussstrom 0.135 KA contribution to initial short circuit current
(Ils nach IEC 60909-0) (I, according to |IEC 60909-0)
[2 DC Eingangsgréfien DC Input |
1 Min, MPP-Spannung 200 V' min. MPP voltage
2  Max. MPP-Spannung 1000 V' max. MPP voltage
3 Max, PV-Eingangsspannung 1100 V max, DC input voltage
4 Max. PV-Eingangsstrom 27 A max, DC input current
5 Max. Modulleistung 44 KW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteber TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000~40KTL-M3 type name
3 Nennscheinleistung 40 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz puise rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components |
1 Art der Netzkopplung IW+(N)+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-40KTL-N3 - lype
4 Netzschulz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschulzhersteller TEngOLI:I%GIES grid protection manufacturer
6 - Typenbezeichnung SUNZOOO; ;xszL-Ma - type
;y:gtz\sl::zueeﬁm% gfzrsl:ﬁzcé;aneinhei! ‘:’:f:g:%b?;}%g:ﬁﬁp ;urr:;l‘tj t_;zaker type controfled by the grid
8 Oberschwingungsfilter (ja/nein) Yes harmonic fiiter (yes/no)
|5 Typenpriifung Type test |
1 Prifbehbrde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechselrichlers ES2090022027 serial number of converter
Anschrift des Herstellers .
Address of manufacturer ZH A 0 \\/ I& 7’“ u s““"“"i’,;,ﬁ,f,‘f‘{,“;,: nst:;r:;:mz
Der Hersteller des PV-Wechseirichters bestatigt dass der PV-Wechseirichter, mmmmmm
hinsichtiich technischon Daten mit den 0.g. Positionen idenfisch
F.0 BUREAU VERITAS CPS Germany - Manufacturer's declaration / V01 09/19
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Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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SUNMH.-HS

g zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ @)
Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type \&)

SUN2000-40KTL-M3 | Esee
Datum / Date: 2023-05-24 Seite/Page 1/2|
1 Aligemeines und Ausgangsgréfen General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-40KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 40 kVA rated apparent power
5 Nennwirkleistung 40 kW rated active power
6 AC-Nennspannung 480 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stoflkurzschlussstrom 0.118 KA confribution to initial short circuit current

{ip nach IEC 60909-0) (i according to IEC 60908-0)

[2 DC EingangsgroBen DC Input |

1 Min. MPP-Spannung 200 V' min. MPP voitage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 27 A max. DC Input current
5 Max. Modulleistung 44 kW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-40KTL-M3 type name
3 Nennschelnleistung 40 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taklfrequenz 20 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 software version
|4 Sonstige elektrische Komponenten Other electric components |
1 Art der Netzkopplung SW+(N+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-40KTL-N3 - type
4 Nelzschulz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
5 Netzschutzhersteller TECEEJ%‘C:%‘,IES grid protection manufacturer
6 - Typenbezeichnung SUNNOZ;:;MTL'M:’ - type
;rayr:;e:;:zu:ﬁhvrm% :?21 szhbzfzh)anemhen ‘:‘;’:ﬁ:%’cn E'CEFE:Z; :fxp ggg(t: up;:akor type controlled by the grid
8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
|5 Typenpriifung Type test |
1 Prufbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 20THO373 reference
3 Seriennummer des Wechselrichters ES2090022027 serial number of converter
Anschrift des Herstellers .
Address of manufacturer ZH Ae \( A 7’“ u smmnggz;(}:z}: r::;r:::::g

Der Horstellor des PV-Wechsalrichters bestatigl, dass der PV-Wechselrichiar, mmmmmm
sind, hinsichllich seiner technischen Daten mit den 0.9, Pasilionen identisch ist.

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01~ 09/19

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

SUN2000-42KTL-M3

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ

Manufacturer's certificate on specific data of a Photovoltaic Converter of the type

SUN2000-42KTL-M3
Datum / Date: 2021-01-29 1/2
1 Allgemeines und Ausgangsgrofien General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-42KTL-M3 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4  Nennscheinleistung 42 kVA rated apparent power
5 Nennwirkleistung 42 kW rated active power
6 AC-Nennspannung 480 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stollkurzschlussstrom 012 A CGontribution to initial short circuit current
(i nach IEC 60209-0) (i, according to IEC 60909-0)
[2__ DCEingangsgrofien DC Input
1 Min. MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V' max. MPP voltage
3 Max PV-Eingangsspannung 1100 V' max. DC input voltage
4 Max. PV-Eingangsstrom 26 A max. DC Input current
5 Max. Modulleistung a7 kW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD
2 Typenbezeichnung SUN2000-42KTL-M3 type name
3 Nennscheinleistung 42 kKVA rated apparent power
4  Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, without)
5 Taktfrequenz 20 kHz pulse rate of inverter
6 Art der Lesstungsregelung (MPPT) __ﬁqxa_pfg@_gy@_ generic type of power control (MPPT)
7 Software-Version V100R0O1 software version
|4 Sonstige elektrische Komponenten Other electric components
1 Art der Netzkopplung IW+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
- Typenbezeichnung SUN2000-¢2KTL M3 - type
Netzschutz integriert {Ja/Nein) Yes integrated grid protection (Yes/No)
5 Netzschutzhersteller TECEE%E{OZ&IES grid protection manufacturer

“SUN2000-15-42KTL-M3

6 - Typenbezeichnung

sSenes

7 Typenbezeichnung der Abschalteinhest
(angesteuert vom Netzschutz)

(HongFa) HF167F/12-HF

(Panasaonic) HE1aN-W-
DCI12V-Y6

8 Oberschwingungsfilter (jalnein)

Yes

- type

circuit breaker type controlied by the grid
protection

harmonic filter (yes/no)

|5 Typenpriifung Type test
Priifbehorde Bureau Vefilas CPS testing authority
2 Aktenzeichen . 20j y@qazq - reference
3  Senennummer des Wechselrichters ES2090022028 serial number of converter
Anschrift des Herstellers / \«\ u ;
\ 2 Stempel, Datum, Unterschrift
Address of manufacturer ZH A AR A stamp, date, signature

| abgebiidet sind.

Der Harsiollor des PV-Waechselichiers bestitigl, dass der PV-Wechselrichior, dessen eloktnschen Eigenschaften in den Prafberichtan
hinsichtiich semer technischen Daten mé den 0.g. Positionan identisch ist.

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01

09/19

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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SUN2000-50KTL-M3

Manufacturer's certficate on specific data of a Photovoltaic Converter of the type.

i s 5
\ f

SUN2000-50KTL-M3 [Teeves]
Datum / Date: 2023-05-24 Seite/Page 1/2
1 Allgemeines und Ausgangsgréfen General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manulacturer
CO.LTD.
2 Typenbezeichnung SUN2000-50KTL-M3 type name
3 Einspeisung (einphasig/dreiphasiq) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 55 kVA rated apparent pawer
5 Nennwirklelstung 50 kW rated active power
6 AC-Nennspannung 400/480 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitmg zum StoBkurzschlussstrom 0.1254 KA c_ontn‘butiqn to initial short circuit current
(l, nach IEC 60909-0) (ip according to IEC 60909-0)
|2 DC Eingangsgréfien DC Input |
1 Min, MPP-Spannung 200 V' min. MPP voltage
2 Max. MPP-Spannung 1000 V max. MPP voltage
3 Max. PV-Eingangsspannung 1100 V max. DC input voltage
4 Max. PV-Eingangsstrom 30 A max. DC input current
5 Max. Modulleistung 55 kW, max. peak power
|3 Wechselrichter-Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-50KTL-M3 type name
3 Nennscheinleistung 55 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) wit;\oul generic type (HF/LF-transformer, without)
5 Taktfrequenz 204 kHz pulse rate of inverter
6 Art der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V200R023 software version
|4 Sonstige elektrische Komponenten Other electric components |
1 An der Netzkopplung 3W+(N+PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.
3 - Typenbezeichnung SUN2000-50KTL-M3 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWE|
5 Netzschutzherstelier TEC(!;(I;IOLL%GIES gnid protection manufacturer
6 - Typenbezeichnung SUN2000i50KTL-M3 - type
Typenbezeichnung der Abschalteinheit  (HongFa) HFD42/4.5- circuit breaker type controlled by the grid
(angestevert vom Netzschutz) 3SR protection
8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
|5 Typenpriifung Type test |
1 Prifbehorde Bureau Veritas CPS tesfing authority
VDE-AR-N 4110:2018-
2 Aktenzeichen VDE- ART:J 4120: reference
2018-11
3 Seriennummer des Wechselrichters ES2280031669 serial number of converter

Anschrift des Herstellers
Address of manufacturer

Ze/%mzéa

Stempel, Datum, Unterschrift
slamp, date, signature

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01

01/15

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Der Hersteller des PV-A\Wechselichiers beatijligh dass der PV-Wechselrichler, dessen elektrischen Eigenschaflen in den Prifberichien
abgebiidet sind, hinsichilich semner lochnischen Daten mit den o.g. Positionen identisch ist,

The manutacturer of the PY-Converter confirms that the PV-Converter whose powor quaity s measured and depictad in the test reports,
Is (dentical with the abave entnas with regard o its technical data

F.0 BUREAU VERITAS CPS Germany — Manufacturer's declaration / V01 0115

Figure 1 — Manufacturer’s certificate on specific data from [12]

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

2.2. Description of the power generating unit

Description of the power circuit (Figure 2)

The Solar converter converts DC voltage into AC voltage.

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

The internal control is redundant built. It consists of Master CPU(U3) and Slave CPU (033).

The Master CPU(U3) control the relays by switching signals measures the PV voltage, PV current, Bus voltage, grid voltage,
frequency, AC current with injected DC and the array insulation resistance to ground. In addition, it tests the current sensors and
the RCMU circuit before each start up.

The Slave CPU (U33) is measures the grid voltage, grid frequency, DCI and residual current, also can switch off the relays
independently, and communicate with the Master CPU (U3) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are sent to the Master CPU
(U3). The Master CPU (U3) tests and calibrates before each start up all current sensors.

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

mains. All the relays are tested before each start up.
} I >
4 I““““‘I |““““I |““““‘I I
I 1T

*

e e & 0
-
w

Cutput

: Converter Izolation - L B
Relay

m
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Figure 2 — Block diagram of the power circuit

Description of the differences of the models within a series:

The units in der series are identical hardware platform. The implemented control and firmware is identical in all units.
There is no difference regarding AC behaviour between the PGU-types apart from the power rating / AC output voltage
deviation and current limitation of each unit.

Description of a typical installation (Figure 3) (Manufacturer’s data):

In the RS485 communication mode a SUN2000 system (including up to 30 units recommended by manufacturer each
RS485 port) can be connected to the SmartLogger (data collector) via RS485 bus.

A SmartLogger (data collector) can be connected to a SUN2000 system (including up to 30 units recommended by
manufacturer each RS485 port) connected in series via RS485 communication cable (using MODBUS-RTU
communication protocol). The length of the communication cable should be limited to max. 1000 m (for RS485 bus
using 9600 baud rate). SmartLogger can control active / reactive power control via dry contact. The Ethernet-interface
and corresponding WebUI “Data Collector Web” are available for setting / controlling active / reactive power and
parameter configuration. There are no differences regarding the setpoint accuracy and settling / response times
between the interfaces / software tools.

Hereby, the pick-up of a new setpoint of P, Q and cos¢ is guaranteed within 2 s.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

SmartLogger cos
COM COM COM COM
[ [ [ [ [

I
[RS485A]| [485A1-1|||485A1-2]| |485A1-1] |[485A1-2] |485A1-1]
|RS485B] |[485B1-1]|[485B1-2] |[[485B1-1]|[485B1-2] [485B1-1
T I {( i
33
((
3J

Figure 3 — Scheme of an installation

Description of the connection to the remote-control receiver (Figure 4) (Manufacturer’s data):
A generating station can receive the signal from the State Load Dispatch Centre or Regional Load Dispatch Centre for
regulation of the active and reactive power output using the Smart Logger (data acquisition device).

The remote-control receiver can be connected to the Smart Logger using dry contact for active / reactive power control,
which is connected to the inverters via RS485/MBUS.

Wireless communication Remote signal control receiver

a S S - S (S S - O G S — —"— " — G G f—" S— — “
device / / I

| / / |

1.Receive remote signal; | | = A I | e | | |
2.Convert remote signal { 4 —/ |
to dry contact signal; | J

= —

Reactive power control l Active power control

Web Serve dry contact signal 1',Sc;n and process dry contact
signal,

B E 2.Convert dry contact signal to

Smart Logger valid command data;
3 Record power control event log;

1 Provide local parameter configuration
interface,;

2 Provide dry contact signal configuration RS485MBUS
window,

3 Provide auxiliary functions configuration
interface

1. Receive and execute the power Inverter
control commands,;
2 Record power control event log;

Figure 4 — Connection of the remote-control receiver in an installation

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

2.3. Description of software version and interfaces

Following is the software and firmware version used for the TG3 testing [7]:

General remarks for testing

Description of test object(s):

The tests were performed on EUT SUN2000-40KTL-M3 (400 V), spot testing was performed on SUN2000-15KTL-
M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-
M3 (400 V), SUN2000-36KTL-M3 {400 V), SUN2000-50KTL-M3

Hardware version (excl. SUN2000-50KTL-M3):

The product was tested on following HW revisions:
V100R001

Firmware / Software version (excl. SUN2000-50KTL-M3):
The product was tested on:

Firmware version: V100R001

Software version: V100R001.

Software version for SUN2000-42KTL-M3 : V100R001.

Hardware version for SUN2000-50KTL-M3:

The product was tested on following HW revisions:
SUN2000MC V200R023

Firmware / Software version SUN2000-50KTL-M3:
The product was tested on:

Firmware version: V200R023

Software version: V200R023.

Figure 5 — Software and firmware version used for the TG3 testing from [7]

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Page 26 of 199

Following are the interfaces provided on the PGU level for active and reactive power setting [14]:

Die Arten der Sollwertvorgabe und Schnittstellen zur | Following interfaces for control of the reactive power
provision are provided on the PGU level, all interface
| can be seen in chapter2,1 of SmartLogger ModBus

Regelung der Blindleistungsbereitstellung sind
dokumentiert.

Angabe der Q-Ubergangsfunktion (ber eing
Sprungantwort fir die Schnittstellen/Sollwert-
Kombinationen. /

The types of setpoint value specifications and
interfaces for control of the reactive power provision
are documented.

Details of the Q-step response via a step response
for the interface / sefpoint value combinations.

Interface Definitions:

|« Reactive power control mode:

2: Reactive power fix control
3: Power factor fix control

4: Q-U characteristic curve
14: Q-P characteristic curve

Hersteliererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11 @J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N S
4110:2018-11 A
Datum / Date: 2023-05-23
Anforderung / Requirement Erklarung / Declaration

n}—

2 |

il o

« connect the inverter to Smartiogger via MBUS or
RS485, the following reactive power control
functions:

Power factor fix control
Rsactive power fix control
Q-P characteristic curve
Q-U characteristic curve

can be set using the WebUL

-~

L b ']

There are no differences regarding the setpoint
accuracy and settling / response times between the
interfaces / software tools.

Hereby, the pick-up of a new reactive power setpaint

is guaranteed within 2 s

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11

Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N

4110:2018-11
Datum / Date: 2023-05-23

Anforderung / Requirement

| Erklérung / Declaration

4, Wirkleistung / Active power

Angabe zu Schnittstellen zur Wirkieistungsvorgabe
(Netzbetreiber, Direktvermarkter) getrennt umgesetzt
sowie konzeptionell Gberprift, ob niedrigster
Wirkleistungswert tUbernommen wird (auch bei sich
zeitlich Uberschneidenden Vorgaben). /

Detaits of interfaces for specifying active power (grid
operator, direct seller) implemented separately as
well as the concept checked to make sure lowest
active power value is accepted (even if specifications
overlap in time),

F.4 BUREAU VERITAS CPS Germany —

Only one Interface for specifying active power
implemented on the PGU, Separate specifying active
power by grid operator and direct seller is not
possible. For prioritization of different setpoints must
be carried out on the plant level e.g. in the
superimposed PGS controller

Following interfaces for control of the active power
provision are provided on the PGU level: all interface
can be seen in chapter2.1 of SmartLogger ModBus
Interface Definitions:

* Reactive power control mode:
3: Percentage fixed-value limitation (open loop)

ql..‘...

* connect the inverter to Smartiogger via MBUS or
RS485 for active power setting using the WebUI
using the parameter Fixed active power derated
or Active power percentage derating.

.-

.Aib}\.

= (e -

There are no differences regarding the setpoint
accuracy and settling / response times between the
interfaces / software lools.

Hereby, the pick-up of a new active power setpoint is
guaranteed within 2 s

Manufacturer declaration / VO1 09/19

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas

Figure 6 —

Interfaces provided on the PGU level for active and reactive power setting from [14]:

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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2. Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data)

If the active / reactive control functions need to be implemented on the plant level e.g. in the superimposed PGS
controller, this can be connected via a Smartlogger [8], [16] & [17]:

] Page 214 of 217 Report No.: 20TH0373_TR8_Rev09_1

2) Interfaces for connection to superordinate power controller

A superordinate power controller can be connected via the Smartlogger, parameters of the Smartlogger have to be set

accordingly (chapter *6.3.2 Setling Parameters for Connecting to the ManagementSystam®, please refer to User Manual
of corresponding SmartLogger model used),

Information about the register definitions can be found in *SmartLogger ModBus Interface Definitions” (Issue 38, Date:
2020-11-25)

Optical Fiber Ring Network + MBU!

" .
L= [
Eli :

11 Star Network + MBUS u!

-]

Copyright & Bureau Ventas Consumer Prochiacis Services Germany GmbiH
This repovt must nof be reproduced it part or in A wathout the wallen appvoval of BV CPS GmbH.

Figure 7 — Interfaces for connection of a superordinate power controller [8], [16] & [17]:
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3. Annex 3 — Extract from the test report

3.1. Power quality

Page 29 of 199

4.3.2 Switching operations / Schalthandiungen

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

@j Extract from the test report - Part 1: Power Quality
Page 11 of 56

Report No.:
20THO373_TR3_Rev25_3_excerpt-part_1_3

SUN2000-40KTL-M3 (400 V)) (VI00R001)

Case of switching operation / Art der
Schalthandlung

Max. number of switching operations /

Start-up at Pysiave < 10%P, /
Einschalten bei Pyeragear < 10%Ps

Max. Anzahi Schalthandiungen, N 20
(Manufacturer’s data / Herstellerangabe)
Max. number of switching operations /
Max. Anzahl Schalthandiungen, Nz 240
(Manufacturer’s data / Herstellerangabe)
30° 50° 70° as°
Flicker step factor / Flickerformfaktor, kdyr) 0,03 0,04 0,05 0,05
0.20 0,17 0,14 0,11
Case of switching operation / Art der Switch-on at Paistie = 100%Py /
Schalthandlung Einschaiten bei Pyersgear = 100%P;,
Max. number of switching operations /
Max. Anzahl Schalthandlungen, Niwo 20
(Manufacturer's data / Hersfellerangabe)
Max. number of switching operations /
Max. Anzahl Schalthandlungen, N1 240
(Manufacturer's data / Herstellerangabe)
30° 50° 70° 85°
Flicker step factor / Flickerformfakior, kq{yr) 044 034 0,21 0,13
1,08 0,86 054 027
Service shutdown at Pavaistie = 100%Pn
Serviceabschaltung bei Nennleistung
Max. number of switching operations /
Max. Anzahl Schalthandiungen, Ny 1
(Manutacturer's data / Herstellerangabe)
Max. number of switching operations /
Max. Anzahl Schalthandiungen, N 12
(Manutacturer's data / Herstellerangabe)
30° s0° 70° 85°
Flicker step factor / Flickerformiaktor, k{un) 0,12 0,09 0,06 0,05
1,08 0,86 054 0,26

Copynght & Buresu Veritas Consumer Producis Services Gemmany
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3. Annex 3 — Extract from the test report

@I Extract from the test report - Part 1. Power Quality

B Report Mo.:

HHHrEH Page 120f 56  20THO373_TR3 Rev25_3_excerpt-part_1_3
Description of the service disconnection 1. Shutdown the unit using  Start’Stop control® ! Abschaltung der
procedure [ Beschreibung der Einheit mittels ,Start/Stop conitrol®

Durchfthrung einer Serviceabschaliung 2. Tumn off the AC switch between the unit and the power grid /
Trennen den AC-Schalter vom Netz

3. Tum off both DC switches [ Trennen den DC-Schalter von den
Energiequellen

Maote / Anmerkung:
Senc/Sy in the fictitious grid was set to / Das Kwzschlussverhalinis im fiktiven Netz wurde gessfzt zu: 20.

For the same SCR Skad'Sn in the fictitious gnd, the flicker step and voltage change factors of the SLUN2000-
40KTL-M3 {400 V) can be applied to the SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUN2OOO-T7KTL-
M3, SUNZ2000-Z0KTL-M32, SUN2000-23KTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-M3, SUNZ000-36KTL-
M7 and SUNZ2000-42KTL-M3 directly. [

Fir das gleiche Verhaltnis Seae'Ss, die Flickerstufen- und Spannungsdnderungsfaktoren des SUN2000-40KTL-
M3 (400 V) kdrnen auf den SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUNZD00-17TKTL-M3,
SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUNZ000-2BKTL-M3, SUHEDDD-SDKTL-MB. SUM2000-35KTL-M3
wnd SUN2000-42KTL-M3 direkt Gberfragen werden.

Copyrighf & Buresu Verias Consumer Products Senvices Gemany GmbH
This report muest nod be reproduced in parf or il without the wm‘tmnppuwa.l of BY CFS GmbH.
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Annex to the Type Certificate no. U21-0001_2 Page 31 of 199
@'} Extract from the test report - Part 1: Power Quality
Report No.:
Page 13 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3
4.3 SYSTEM PERTURBATIONS /| NETZRUCKWIRKUNGEN
SUN2000-50KTL-M3 (400V) (V200R023)

Case of switching operation / Ari der Start-up at Pyaiase < 10%Pn /
Schaithandlung Einschalten bei Pyergear < 10%F

Max. number of switching operations /

Max. Anzahl Schalthandlungen, Na 20

{Manufacturer's data / Herstellerangabe)

Max. number of switching operations /

Max. Anzahl Schalthandiungen, N1z 240

{Manufacturer's data / Herstellerangabe)

Gnd impedance angle / o s s =
Netzimpedanzwinkel, i 20 S0 0 8
Flicker step factor / Flickerformifakior, kdyx) 0,04 0,04 0,04 0,05
Voitage change factor /

Spannungséanderungsfaidor, ku(ipx) 0,35 0,34 0,31 0,29
Case of switching operation / Arf der Switch-on at Paywaiscie = 100%P, /
Schatthandiung Einschalten bei Piemgear = 100%FP;

Max. number of switching operations /

Max. Anzahl Schalthandiungen, N1z 20

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /

Max. Anzahl Schalthandiungen, N1z 240

(Manufacturer's data / Herstellerangabe)

Gnd impedance angle / o s = 5
Netzimpedanzwinkel, 20 0 L] a3
Flicker step factor / Flickerformiaktor, k«{yx) 1.04 0,83 0,53 0,29
Voltage change facior /

Spannungsanderungsfakior, ke(\x) 1.19 1,00 0,74 0,52
Case of switching operation / Arf der Service shutdown at Pavasie = 100%Pn
Schalthandiung Serviceabschaltung bei Nennleistung

Max. number of switching operations /

Max. Anzahl Schalthandlungen, Nia 1

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /

Max. Anzahl Schalthandiungen, N1z 12

(Manufacturer's data / Hersfellerangabe)

Gnd impedance angle / - o - 5
Netzi wikel b 30 50 70 85
Flicker step factor / Flickerformfaktor, kdyx) 0,6405 0,5077 0,3181 0,1708
Voltage change factor /

Spannungsanderungsfaktor. k() 1,1631 09614 0,6831 04775
Note:
For the same SCR 5,.+/S, in the fictitious gnd, the flicker step and voltage change factors of the SUN2000-
S50KTL-M3 (400 V) can be appiied to the SUN2000-50KTL-M3 {480 V)
Fiir das gleiche Verhaltnis Sk, fic/Sn, die Flickerstufen- und Spannungsanderungsfaktoren des SUN2000-40KTL-
M3 (400 V) kénnen auf den SUN2000-50KTL-M3(480 V),

Copynght © Buresu Veriias Consumer Products Seyvices Gemmany GmbH
This report must not be reproduced in part or in full without the wiitten spproval of BV CFS GmbH.
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@ Extract from the test report - Part 1: Power Quality

\X Report Mo.:

H e Page 14 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3

4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

4.3.3 Flicker

SUN2000-15KTL-M3 (V100R001)
g | o | - |
Netzi anzwinked, yx
LIEEL p""[';;;,“] ' Flicker cosfficient / Flickerkoeffizient, ciiys)
0-5 3,180 2,075 1,692 1,596
10 3,180 2,075 1,692 1,596
20 3,180 2,075 1,692 1,596
30 3,180 2,075 1,692 1,596
40 3,180 2,075 1,692 1,596
50 3,180 2,075 1,692 1,596
60 3,180 2,075 1,692 1,596
70 3,180 2,075 1,692 1,596
80 2968 1,837 1,579 1,489
90 3,180 2,075 1,692 1,596
100 3,180 2,075 1,692 1,596
Pmax {110) 3,180 2,075 1,692 1,596

Max. Flicker coefficient /
Max. Flickerkoeffizient, c{y) 3,180 2,075 1,692 1,596

Max. Short-term flicker /
Max. Kurzzeitflickerstarfakior, P 0,158 0,104 0,085 0,080

Reactive power setpoint during testing f 0
Blindleistungsvorgabe wihrend der Prifungen [kvar]:

Ratio Sk nd/Se in the fictiious grid used for analysis / 20
Dras fur die Auswertung genutzte Verhdlinis SesclSn

This reporf miest nod be reprociuced in parf or in full without the waitten spproval of BY GPS GmbH.
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3. Annex 3 — Extract from the test report

F@ Extract from the test report - Part 1 Power Quality
\id

X Report No.:
- Page 15 of 56 20THO373_TR3 Rev25 3 excerptpart 1 3

SUN2000-1TKTL-M3 (V100R001)

““

Flicker cosfficient / Flickerkoeffizient, c{ux)
3,391 2,214 1,805 1,702
4,027 2,629 2,143 2,021
4239 2,767 2,256 2128
4 875 3,182 2504 2447
9,299 3459 2,820 2,660
5935 3,874 3,158 2979
e W 3736 3,045 2,872
4,663 3,044 2,481 2,341
P s 3,874 3,158 2,979
T s 3,044 2,481 2,341
w0 2.767 2,256 2,128
4,027 2,629 2,143 2,021
B 5,935 3,874 3,158 2,979
0,297 0,194 0,158 0,145
Reja::ﬁ'..re power setpaoint E:Iuring testing 3’ 0
Blindleistungsvorgabe wihrend der Prifungen [kvar]:
Ratio :'S‘-.nu"Sr. in the fictiious grid used _fpr grﬁhrsis i -0
Das fur aie Auswertung genutzie Verfidliinis SeadSn:

This report must not be reproduced in parf or in full without the witten spproval of BY CPE GmbH.
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3. Annex 3 — Extract from the test report

Il;' B Extract from the test report - Part 1. Power Quality

e Report Mo.:
[ EurE syl
e Page 16 of 56 20THO373_TR3_Rev25_3_excerptpari_1_3

SUN2000-20KTL-M3 (V100R001)

““

Flicker coefficient / Flickerkoeffizient, ciyx)
2,120 1,384 1,128 1,064
2544 1,660 1,353 1,277
2,120 1,384 1,128 1,064
2,120 1,384 1,128 1,064
2,332 1,522 1,241 1,170
2,332 1,522 1,241 1,170
I - viss 77
3,603 2,352 1917 1,809
P 5o 3,874 3,158 2,979
T s 4,289 3,496 3,298
T s 4,981 4,060 3,830
7,419 4,842 3,847 3,724
m‘:‘_“ﬁﬂd‘”m E:L - 763 4,951 4,060 3,830
m'}“mﬁmm; o 0,382 0,249 0203 0,191
Rgacﬁ\_re power setpoint Eiun'ng tesﬁngj' 0
Blindleistungsvorgabe wahrend der Prifungen [kvar]:
Ratio :'E‘-nu"Sr. in the fictiious grid used _fpr ana Iy=sis / 0
Dias for die Auswertung genutzte Verfidlinis Sesc!Sn:

This report muest not be reproduced in parf or in full withouf the witten spproval of BY CPS GmbH.
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3. Annex 3 — Extract from the test report

LR Extract from the test report - Part 1: Power Quality
e/ Report Mo
T Page 170f56  20THO373_TR3_Rev25_3_excerpt-part_1_3

SUMN2000-23KTL-M3 (V100R001)

““

Flicker cosfficient / Flickerkoeffizient, c{yx)

2,332 1,522 1,241 1,170

2,332 1,522 1,241 1,170

2,756 1,799 1,488 1383

2,968 1,837 1573 1,489

3,391 2214 1805 1,702

3,180 2,075 1,692 1,596

L @ Y 2,905 2,368 2.234

3,603 2,352 1917 1,809

I 2o 1,937 1,579 1,489

T s e vass a7

T o 1,522 1,241 1,170

2,332 1,522 1,241 1,170

e 0,223 0,145 0,118 0,112
Reactive power sefpoint during testing / 0

Blindleistungsvorgabe wahrend der Prifungen [kvar]:

Ratio SendSy in the fictiious grid used for analysis /
Das fur die Auswertung genutzte Verfidltnis ScacSn:

20

This reporf must not be reproduced in parf o in full without the witten spproval of BY CPS GmbH.
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F% -:!. Extract from the test report - Part 1: Power Quality
II'\\._ |2l

| EurEsu)

[T

3. Annex 3 — Extract from the test report

Report Mo
Page 18 of 56 20THO373_TR3 Rev25 3 excerpt-part_1_3

4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN
SUN2000-2BKTL-M3 (V100R001)

(;rid "rlmﬂihintna ar“;ha.f IIIIIIII%::HIIIIIIII|IIIIIIII%=::IIIIIIII|IIIIIIIIHHH!IIIIIIII

Flicker coefficient / Flickerkoeffzient, cyx)
5,299 3,459 2820 2,660
5,299 3,459 2820 2,660
5,299 3,459 2820 2,660
5,299 3,459 2820 2,660
5,299 3,459 2820 2,660
5,511 3,597 2932 2,766
5,299 3,459 2820 2,660
5723 3,736 3,045 2872
5723 3,736 3,045 2872
5723 3,736 3,045 2872
5,935 3,874 3,158 2979
Pmax (110) 5723 3,736 3,045 2872
ket EocTien t{:& : 5935 3,874 3,158 2979
m’ﬁgggmfm; o 0,297 0,194 0,158 0,149
Rgacﬁ\_re power setpoint _c_:lun'ng t|e5'.1jngjl 0
Blindleistungsvorgabe wihrend der Prifungern [kvar]:
Ratio lE‘MJS.-. in the fictifous grid used _f_nr ana Iy=is 20
Das fur die Auswertung genutzte Verfidlinis ScacSn:

This report miuest not be reprouced in parf or in full without the wiitten spproval of BY CFS GmbH.
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3. Annex 3 — Extract from the test report

F%} g Extract from the test report - Part 1: Power Quality
u, .l"ll

X Report No.:
s Page 19 of 56 20THO373_TR3 Rev25_3_excerptpart 1_3

SUN2000-30KTL-M3 (400 V) (V100R001)

““

Flicker coefficient / Flickerkoefiizient, c{yk)

5,511 3,507 2,932 2,766
5,511 3,507 2,932 2,766
5,511 3,507 2,932 2,766
5,511 3,507 2,932 2,766
5,511 3,507 2,932 2,766
5,511 3,507 2,932 2,766
I - 3736 3,045 2872
5723 3736 3,045 2872
- s | 5935 3,874 3,158 2,979
I 547 4012 3,274 3,085
1w Ty 4,012 3,271 3,085

Pmax (110) 11,234 7,333 3,978 53,639

Max. Flicker coefficient /
Max. Flickerkoeffizient, cly) 123 7,333 5,978 5,639

Max. Short-term flicker /
Max. Kurzzeitfickerstorfaktor, Px 0,562 0,367 0,299 0,282

Reactive power satpoint during testing f 0
Blindleistungsvorgabe wahrend der Prifungen [kvar]:

Rafio SsadSy in the fictiious grid used for analysis /
Dras fur die Auswertung genuitzie Verhdltnis SescSn;

20

Maote:
The flicker coeflicients of the SUN2000-30KTL-M3 (400 V) can be applied to the SUN2000-30KTL-M3 (480 V)

directhy. /
Die Flickerkoeffizientsn des SUM2000-30KTL-M3 (400 V) kénnen auf den SUN2000-30KTL-M3 (480 V) dirskt

ibertragen werden.

This report must nof be reproduced in parf or in full without the wiitten approval of BY GPS GmbH.

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas

Copyright © Bureau Veritas Consumer Products Services Germany GmbH




vV
)\
)

B U7
SY

1828

Annex to the Type Certificate no. U21-0001_2 Page 38 of 199

3. Annex 3 — Extract from the test report

F@ Extract from the test report - Part 1: Power Quality
IS

by Report Mo
i Page 20 of 56 20THO373_TR3_Rev25 3 excerpt-part_1_3

SUN2000-36KTL-M3 (400 V) (V100R001)

““

Flicker coefficient / Flickerkoeffizient, c{yk)

3,180 2,075 1,692 1,596
3,180 2,075 1,602 1,596
3,180 2,075 1,602 1,596
3,180 2075 1,692 1,596
3,180 2,075 1,602 1,596
3,391 2214 1,805 1,702
e R 2214 1,805 1,702
3,391 2214 1,805 1,702
[ s 3,603 2,352 1,917 1,809
R 2,352 1917 1,809
[ wm R 2,352 1917 1,809

Pmax {110) 3,603 2,352 1,917 1,809

Max. Flicker coefficient /
Max. Flickerkoeffizient, c(y) 3,603 2,352 1,917 1,809

Max. Short-term flicker /
Max. Kurzzeitflickerstarfaktor, P 0,180 0118 0,096 0,090

Reactive power setpoint during testing | 0
Blindleistungsvorgabe wihrend der Prifungen [kvar]:
Ratio SendSe in the fictiious grid used for analysis / -0
Das fiir die Auswertung genutzie Verhidlinis Sescl/Sn;

Moate:
The flicker coeficients of the SUN2000-36KTL-M3 {400 V) can be applied to the SUN2000-36KTL-M3 (480 V)

directly. /
g Flickerkoeffizientsn des SUMZ000-36KTL-M3 (400 V) kdnnen auf den SUN2000-36KTL-M3 (480 V) dirskt

ibertragen werden.

This report meest not be reproduced in parf or in full without the wiitten spproval of BY CPS GmbH.
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3. Annex 3 — Extract from the test report

F@ Extract from the test repart - Part 1: Power Quality
I

g Report Mo.:
L Page 21 of 56 20THO373_TR3 Rev25 3 excerpt-part_1_3

SUNZ2000-40KTL-M3 (400 V) (V100R001)

““

Flicker coefficient / Fiickerkoeffizient, o)

2,968 1,937 1579 1,489
2,968 1,937 1579 1,489
3,180 2,075 1,692 1,596
3,180 2,075 1,692 1,596
3,180 2,075 1,692 1,596
3,391 2,214 1,805 1,702
e R 2214 1,805 1,702
3,603 2,352 1917 1,809
- w EEE 2,352 1,917 1,809
B 2,352 1,917 1,809
[ . s 2,490 2,030 1915
4,027 2,629 2,143 2,021
4,027 2,629 2,143 2,021
m'}“mﬁmm; o 0,201 0,131 0.107 0,101
Re_acﬁ'._re power setpoint _c_:lun'ng testingj’ 0
Blindlsistungsvorgabe wihrend der Prifungen [kvar]:
Ratio :'S‘-.nu"Sn in the fictiious grid used fpr grﬁhrsis I 20
Dag fiir die Auswertung genuizte Verhidlinis Sead/Sn;
Mote:
The flicker coefficients of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-40KTL-M3 (480 V)
directly. /

Die Flickerkoeffizienten des SUN2000-20KTL-M3 (400 V) konren auf den SUN2000-40KTL-M3 (480 V) direk
lbertragen werden.

This report must not be reproduced in parf o in full without the wiithen aoproval of BY GRS GmbH
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3. Annex 3 — Extract from the test report

F@ Extract from the test repert - Part 1: Power Quality
N/

. Report Mo.:
HArrrrH] Page 22 of 56 20THO373_TR3 Rev25 3 excerpt-part 1 3

SUNZ000-42KTL-M3 (V100R001)

““

Flicker coefficient / Flickerkoeffizient, c{yk)

4875 3,182 2,584 2,447
4875 3,182 2,534 2,447
4,663 3,044 2,481 2,341
4,663 3,044 2,481 2,341
4,663 3,044 2,481 2,341
4,663 3,044 2,481 2,341
T - sous 248 24
4683 3,044 2481 2,341
= e 3,044 2481 2,341
P s 3,182 2,594 2,447
T i 3,182 2,594 2,447

Pmax (110) 4873 3,182 2,584 2447

Max. Flicker coefficient /
Max. Flickerkoeffizient, c{ys) 4,875 3,182 2,594 2447

May. Short-term flicker [
Max. Kurzzeitflickerstorfakior, Pa 0,244 0,159 0,130 0,122

Reactive power setpoint during testing / a
Blindisistungsvorgabe wihrend der Prifungen [kvar]:

Ratio SeadfSe in the fictibous grid used for analysis / 20
Dias fur die Auswertung genutzie Verhaltnis SescSn:

This report must not be reproduced in parf or in full without the witten spproval of BY CFS GmbH
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3. Annex 3 — Extract from the test report

F%\ : Extract from the test report - Part 1: Power Quality
\H

by i Report Mo.:
H Page 23 of 56 20THO373 TR3 Rev25 3 excerpt-part 1 3

4.3 SYSTEM PERTURBATIONS /| NETZRUCKWIRKUNGEN
SUN2000-50KTL-M3 (400V) (V200R023)

Gnd impedance angle / 70°
Netzimpedanzwinked, \x

Flicker coefficient / Flickerkoeffizient, c{yx)

0,23 0,23 0,24 0,24
2,59 2,59 259 2,59
0,22 0,23 0,23 0,23
0,25 0,27 0,28 0,28
1,85 1,87 1,89 1,90
3,69 3,66 364 3654
2,68 265 262 261
0,90 0,89 0,89 0.38
2,37 2,40 242 243
0,39 0,39 0,38 0,38
2,49 2,51 252 2,51

Max. Flickerkoeifizient, clyx) 3,60 3 66 364 3,64
Max. Short-term flicker /
Max. Kwzzeiflickersitrfakior, Pe 0,18 0,18 018 0,15

Reactive power sefpoint during testing / 0
Blindleistungsvorgabe wihrend der Prifungen [kvar]:
Ratio Ss adS- in the fictiious grid used for analysis / a0
Das fur die Auswertung genutzie Verfialinis Sesc/Sn:

Mote:

The flicker coefficients of the SUN2000-S0KTL-M3{400 V) can be applied to the SUN2000-50KTL-M3(480 V)
directly. /

Die Flickerkoeffizienten des SUN2000-50KTL-M3 (400 %) konnen auf denSUN2000-S0KTL-M3 (430 V) direkt
Ubertragen werden.

This reporf must not be reproduced in parf or in full without the wiitten spproval of BY GFS GmbH.
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4.3.4 Harmonics | Oberschwingungen

SUN2000-15KTL-M3 {(V100RD01)
Harmonics | Harmonische
Rated curment / Nennstrom [A]: 21,7
Prwp] Jo-5| 0 | 20 [ 30 | 40 | 0 [ e [ 70 | a0 | w0 | w0 | Pew [ Max
Order Iy [al]
1 4,21 1040 | 1980 | 28,51 | 40,06 | 6034 | 5827 | 7082 | B1,02 | 9017 | 100,11 | 11057 | 11057
2 o182 0,18 0,12 0.21 0,22 0,25 0,17 0.31 0,25 0,20 023 0.1\ 0.21
3 0,14 o7 0,16 017 0,18 0,20 0,12 017 0,1a 0,15 022 0,15 022
2 0,14 .12 0,12 0.12 0,13 0,13 0,12 0.11 0,11 0,11 0.11 0.08 0.14
5 1,36 1,21 1,44 1,654 1,27 110 1,00 1,04 1,18 1,21 122 0.71 1,54
8 11 0,10 0,10 0.10 12 0,10 0,11 0.10 0,10 o2 D08 0.07 012
7 0,95 127 1,08 047 0,31 0,37 0,33 0.48 045 048 056 1.03 127
a 0,02 0,02 0,10 0,10 0,12 0,11 0,10 011 0,10 0,10 0,08 0,08 0,12
g 0,02 0,10 0,12 0.12 0,12 0,12 0,12 0.11 0,11 0,11 0.11 0.17 017
10 0,08 0,08 0,02 0,10 0,10 0,11 0,12 011 0,11 0,10 0,10 0,10 0,12
11 0,88 0,32 042 o.e 0,97 0,82 0.2a 0.26 0,27 0,30 D3| 022 ign
12 0,02 0,08 0,02 0.og 0,109 0,10 0,11 0.11 0,11 0,11 0.11 0.10 0.11
13 0,32 .46 0,17 0.24 0.5 0.5 0,45 0.40 0,39 0,35 028 0.58 058
14 0,07 0,07 0,08 0.07 0,03 0,02 0,02 0.10 0,10 0,11 0.11 0.10 0.11
15 0,07 0,08 0,08 0.o7 0,02 0,02 0,10 011 0,10 0,10 011 0.13 0.13
16 0,06 0,06 0,07 0.07 0,03 0,08 0,02 0.08 0,10 0,11 011 0.10 0.11
17 0,38 0,24 0,53 0.25 0,13 0,27 0,41 040 041 040 035 0.14 053
18 0,06 0,05 0,06 0.07 0,07 0,07 0,07 0.08 0,08 0,08 010 0.08 0.10
18 0,23 017 0,12 0.32 0,28 0,28 0,12 0.16 0,23 037 U] 0.66 086
20 0,06 0,05 0,06 0.0g 0,07 0,07 0,07 0.07 0,03 0,08 D08 0.0| D.o|
21 0,08 0,07 0,08 0.07 0,10 0,02 0,02 0.08 0,08 0,10 010 0.10 0.10
22 0,05 0,04 0,05 0.D& 0,08 0,06 0,07 0.07 0,07 0,07 007 0.07 0,07
23 017 0,14 0,08 017 0,17 012 0,16 0.11 0,12 0,18 0.24 0.18 0.24
24 0,05 0,04 0,05 0.D& 0,08 0,06 0,07 0.o7 0,0a 0,07 D07 0.06 ufin
25 0,23 0,16 0,11 0,18 0,10 0,10 0,17 0,16 0,11 0,10 018 0.58 0,58
26 0,04 0,04 0,05 0.D6 0,108 0,06 0,07 0.07 0,07 0,08 0,08 0.08 0.08
7 0,06 0,05 0,05 0.05 0,07 0,06 0,07 0.07 0,07 0,07 007 0.06 0,07
28 0,04 0,04 0,04 0.05 0,05 0,05 0,06 0.07 0.,0a 0,06 D06 0.06 ufin
28 0,20 0,21 0,27 018 0,20 0,20 0,12 0.12 0,18 0,16 011 0.16 027
30 0,05 0,04 0,04 0.05 0,05 0,05 0,05 0.08 0.,0a 0,106 006 0.06 0.6
31 0,27 0,23 0,11 0.12 0,10 0,11 0,20 0.14 0,07 0,10 0.10 038 028
a2 0,04 0,03 0,03 0.04 0,104 0,05 0,05 0.05 0,05 0,05 006 0.06 0.6
33 0,06 0,06 0,05 0.05 0,0a 0,05 0,05 0.06 0,0d 0,08 D08 011 0.11
4 0,04 0,03 0,04 0.D& 0,05 0,05 0,06 0,05 0,05 0,06 0,06 0,06 0,D&
L] 0,26 0,33 0,23 0.31 0,27 0,22 0,23 0.21 0,13 o7 021 0.20 0.23
36 0,04 0,03 0,03 0.04 0,04 0,04 0,05 0.05 0,05 0,05 005 0.05 0.05
ar 022 0,22 0,07 014 11 o7 0,10 0.15 0,18 015 D08 0.28 0.:z8
38 0,04 0,03 0,03 0.04 0,105 0,04 0,05 0.05 0,05 0,05 005 0.05 0.05
an 0,06 0,06 0,06 0.D& 0,08 0,05 0,07 0,08 0,05 0,06 0,06 0.07 0,07
40 0,04 0,03 0,03 0.04 0,104 0,04 0,05 0.05 0,04 0,05 004 0.05 0.05
41 0,26 0,37 0,28 0.35 0,29 0,33 0,25 0.26 0,23 0,24 021 014 0,28
42 0,04 0,03 0,05 0.08 0,08 0,06 0,05 0.07 o0.o7 0,08 D07 0.08 0.08
43 017 0,18 0,07 0.08 0,15 0,02 0,17 0.14 0,11 0,18 018 0.28 0.z8
44 0,04 0,03 0,03 0.04 0,104 0,04 0,04 0.04 0,05 0,04 0,05 0,05 0,05
45 0,06 0,05 0,05 0.D6 0,05 0,06 0,05 0.06 0,04 0,05 0,06 0.08 0.08
46 0,04 0,03 0,03 0.04 0,04 0,04 0,04 0.04 0,04 0,04 0,04 0.04 0,04
47 0,21 0,31 0,24 0.35 0,32 0,28 0,32 0.30 0,28 0,30 0.z@ 0.07 0.25
48 0,04 0,03 0,03 0.04 0,104 0,04 0,04 0.04 0,04 0,104 004 0.04 0.04
48 013 015 0,08 0.08 0,10 0,14 0,11 0.14 0,18 0,13 017 0.21 0.21
50 0,03 0,03 0,03 0.04 0,104 0,04 0,04 0.05 0,04 0,05 005 0.05 0,05
THC [%l] 205 207 2,12 2008 1,80 1,62 1,50 1.54 1,63 1.86 1.72 1.B7 212
Maximum values over harmanic arder (from 2™ arder, In = f{h)) / Maximalwerte Gber Oberschwingungsordnung: 1,54
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Report Mo

Interharmonics | Zwischenharmonische
Rated cument ! Nennsirom [A]: 21,7
PeePd | 0-5| w [ 20 [ o | a0 | so | eo | 7o | s [ e | 100 | P | Max
f [Hz] I [36In]
TH 018 0,28 022 0,21 0,20 0,23 022 0,23 0,20 0,22 0.23 017 028
125 0,34 0,22 0,20 0.21 0,17 0,16 0,15 0.14 0,14 0,13 0.14 0.11 034
175 0,21 0,21 0,21 0.21 0,13 0,18 0,1G 0.15 0,15 0,13 0.13 0.12 0.21
225 0,20 0,20 0,12 0.20 0,13 0,18 017 0.16 0,18 0,14 014 0,12 020
275 012 0,18 0,18 018 0,20 017 017 016 0.1a 015 013 012 0.20
325 0.1 017 0,18 01| 0,21 018 012 018 017 0,16 D16 012 021
ars 016 016 0,18 01| 0,21 0,20 012 018 0,19 0,18 0A7 0.13 021
425 0,14 0,16 018 0.18 0,20 0,21 0,20 0.18 0,13 0,18 0.18 0.14 021
47H 014 o7 018 018 0,20 0,20 0,21 0.21 0,13 0,18 0.18 017 021
525 015 018 012 0.18 0,18 0,20 0,21 0.23 0.21 0,20 020 017 0.23
57h o7 0,16 047 017 o7 0,20 0,20 0.22 0.22 0,21 021 g.18 0.z2
B25 0,16 0,16 0147 017 0,13 o128 0,21 0.23 0.24 0,23 023 0.20 0.24
8675 014 014 0. 16 0.16 o7 o.18 0,20 0.22 0.22 0,23 023 0.20 023
725 015 0,16 0147 017 0,13 o128 0,21 0.22 0.22 0,23 025 0.21 025
77h 012 012 013 014 0,14 015 018 0.18 0.20 0,21 022 0.20 022
825 o7 o7 012 0.21 0,21 0,22 023 0.25 0.24 0,28 026 0.24 026
a7h 12 12 013 014 0,15 015 0,16 0.7 0.1a 0,18 0221 0.20 021
825 015 015 0. 16 0.18 0,20 o128 0,20 0.21 0.20 0,21 023 0.20 023
a7h o117 12 013 014 0,15 0,18 0,18 017 0.18 [ p.i| 0.17 01|
1025 o117 11 0,12 014 0,15 0,18 017 017 0,18 0,18 D18 0,18 0.18
1075 0,02 0,02 0,10 0,12 12 013 0,14 0,15 0,14 0,14 014 0,13 015
1125 0,02 0,08 0,10 0,12 0,12 015 0,16 0,15 0,13 0,13 0,13 0,13 016
1175 0,02 0,02 0,10 0,11 0,13 0,13 0,15 0,16 0,13 0,13 0,13 0,12 016
1225 0,02 0,08 0,10 011 0,13 0,14 0,15 0,15 0,14 0,13 014 0,12 015
1275 0,02 0,02 0,10 0,12 0,13 0,14 0,15 0,16 0,13 0,14 014 0,12 016
1325 0,08 0,07 0,08 o.10 0,10 o117 0,13 0.13 0,12 0,13 D12 0.1 013
1375 0.07 0.07 0,08 0.08 0,09 0,10 0,11 0.12 0,12 0,12 012 .11 0.12
1425 0,08 0,08 0,02 0.10 0,10 0,11 0,12 0.13 0,12 0,12 0.13 0.12 0.13
1475 0,08 0,07 0,08 0.08 0,10 0,11 0,12 0.13 0,11 0,12 012 0.13 0.13
1525 0,08 0,08 0,02 0.10 0,11 012 0.1z 0.13 0,11 12 0.13 0.12 0.13
1575 0,08 0.07 0,02 0.10 0,10 011 0,12 0.12 0,11 0,12 012 .11 0.12
1625 0.07 0.07 0,08 0.0e 0,09 0,10 0,10 0.10 0,10 0,10 011 0.1 0.11
1675 0,06 0,06 0,05 0.15 0,03 0,10 0,11 0.1 0,12 o132 011 0.10 0.15
1725 0,08 0,07 0.0& 014 0,10 o117 0.1 0.1 o.10 o117 D12 0.15 0.15
1775 0.08 0,07 0,06 0.08 0,08 0.08 0,02 0.08 0.08 0,08 010 0.11 011
1825 0,07 0,06 0,07 0.08 0,08 0,08 0,02 0.08 0,08 0,08 0,08 0.08 0.8
1875 0,07 0,07 0,02 0.10 0,11 012 0,10 0.11 0.10 012 011 0.10 0.12
1825 0,07 0,05 0.0&8 0.08 0,10 o028 0,08 0.08 0.03 0,10 D10 o.oe 0.10
1975 0,06 0,05 0.05 0.06 0,08 0,08 0.ov 0.08 o.0v 0,07 D.o7 o.ov 0.08
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Higher Frequencies components | Hihere Frequenzen

Rated cument / Nennstrom [A]: 21,7
epPd [ 0-5] w0 | 20 [ 30 | 40 [ s0 | eo | 70 | s | @ | 100 [ P | max

f [kHz] I [3n]
2.1 0,35 0.42 0.42 0.48 0,41 0,38 0.40 0.41 042 0,46 0.40 0.43 048
23 027 0,34 0,28 040 0,39 0,35 0,26 0,36 0,31 0,37 0.ar 0,24 0.40
25 0,20 0,18 0,12 0.28 0,24 0,25 022 0,34 0,33 0,41 0.arv 0.31 0.41
27 0,23 0,28 0,20 0.3 0,38 0,36 0,26 037 037 0,36 D.28 0.25 028
29 0,12 0,18 0,18 0,22 0,23 022 032 0,34 0,32 0,35 0.3z 0,23 035
3.1 0,18 0,20 022 0,23 0,22 022 0.2x2 0,21 0,23 22 0.24 0.24 0.24
33 022 022 0.24 0.28 0,32 0,31 032 054 0,32 .32 035 0.31 025
3.5 0,18 0,14 0,14 017 0,20 0,20 0,23 0.24 0,25 0,25 0.26 0.20 026
37 0,12 0,12 0,24 0.27 0,24 0,27 0,28 0,27 0,27 0,27 027 0,30 020
38 0,22 0,20 0,23 0,25 0,23 0,28 0,20 0.3 0,23 0,30 02| 0,30 021
4.1 027 0,16 0,26 0.4 iR 0,35 0.41 042 0,39 0,31 0.24 0.36 0.42
43 0,21 017 0,21 0.24 0,29 0,26 027 0,27 0,25 0,26 026 0.25 0.2a
4.5 0,20 0,20 022 0.28 0,24 0,28 028 0,28 0,28 o.27 D28 0.25 0.za
4.7 0,16 0,14 0,15 0.20 0,18 0,21 0,21 0.20 0,22 0,21 021 0.20 022
4.9 0,18 017 0,12 0.24 0,23 0,26 0,26 0.27 0,25 0,27 027 0.28 0.28
5,1 017 017 0,17 0,25 0,24 0,30 0,28 0,28 0,23 0,30 0,20 0,38 038
5.3 0,14 0,13 0,13 021 0,22 027 028 0,28 0,24 023 0.24 0.24 p0.za
5.5 0,15 0,13 0,14 0.18 0,20 0,23 0.24 0.24 0,18 o185 D.18 0.27 027
57 022 0,13 0,23 0.3 0,32 0,32 0,36 0,38 0,33 0,28 0.2a 034 028
59 0,16 0,10 0,12 0.16 0,18 017 017 017 0.1a o7 0147 017 018
&, 1 0,15 0,10 0,12 0.18 017 o7 0.18 01| 0,18 0,20 021 0.21 021
&3 0,16 0,08 0,11 0,16 0,18 0,15 017 0,18 0,20 0,18 0.18 0.18 0.20
[iX] 0,12 0,08 0,10 0,14 0,14 0,14 0,15 0,16 0,17 017 017 0,15 017
&7 012 o082 0,10 0,14 0,14 014 0.14 0,15 0,15 15 0.15 0.16 D16
[iX] 012 0,02 0,10 0,15 0,15 0,15 0,15 0,16 0,1d 0,16 0.15 0.15 D16
7.1 0,12 0,02 0,11 0,14 0,18 0,15 0,15 0,16 0,18 0,18 0.18 0,20 020
T3 0,13 0,10 0,12 0.16 0,18 0,16 017 0.20 0,21 0,23 0.24 0.21 0.24
7.5 0,13 0,08 0,16 0.18 0,23 0,18 017 0.20 0,24 0,27 0.25 0.23 027
7.7 0,15 0,10 0,15 0.25 0,28 0,18 022 0.27 0,28 0,33 0.21 0.20 0.23
7.2 0,14 0,10 0,16 0.24 0,24 0,20 017 0,27 0,34 0,32 0,31 0,21 0.2@
B.1 0,14 o082 0,12 0.18 0,18 [iNF) 0,16 017 0.1a o7 0.16 017 0.8
B3 0,13 0,02 0,11 0.22 017 0,16 017 o.1e 0,22 0,24 0.1g 0.18 0.24
=] 017 0,15 0,15 017 0,18 0,18 0,12 0,18 0,19 o182 0,18 o.18 019
BT 0,38 0,38 0.40 0.45 0,48 047 048 0.48 0,50 51 0.51 0.52 0.52
=X 0,32 0,32 0,24 0.35 0,34 0,36 0,25 0,36 0,38 0,35 036 0.43 0.43

Mote / Anmerkung:

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximalwerte Gber alle 3 Phasen.
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4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUNZ2000-1TETL-M3 {VA00RDD1)
Harmonics | Harmaonische
Rated cument / Nennsfrom [A]: 24,5
prwp] [0-5] w | 20 | 30 [ 40 | =0 [ e0o | 70 | a0 [ e | 100 | Pew | Max
Order In [Pl
1 3,77 1084 | 20,28 | ZBB1 | 40,20 | 49892 | 5883 | G078 | YR62 | 9006 | &3vE | 11055 [ 11055
2 0,15 015 0,16 016 0,13 0,15 0,20 0,22 0,24 0,18 023 0,20 0.24
3 0,20 0,10 0,11 0,13 0,15 0,15 0,16 0,16 0,14 017 018 017 0.2
£ 0,08 0,07 0,08 0.08 0,09 0,10 0,10 011 0,13 0,10 0.10 0.08 0.13
5 0,98 1,08 1,24 1.28 1.03 048 0,24 1.03 1,04 1,11 026 078 1.24
i 007 0,07 0,07 o.08 0,07 002 0,02 011 0,12 0,08 007 0.0g 0.12
7 0,91 1.15 0,75 0.23 0,32 0,30 0,48 037 041 0,52 076 1.10 1.15
g 0,08 0,08 0,02 0.11 0,08 0,08 0,08 0.10 0,10 0,08 0.08 0.08 0.11
2 0,08 0,11 0,11 0,08 0,10 0,08 0,02 0,08 0,11 0,10 0,08 0,16 016
10 0,07 0,08 0,08 0.08 0,09 0,11 0,11 0.15 0,14 0,02 0,08 0,08 0.15
1 0,32 0,32 0,57 0,83 0,89 0,40 0,25 0.24 0,25 0,35 0.40 0.24 023
12 0,08 0,02 0,11 0,14 0,10 0,10 0,11 0,13 0,12 0,08 0,08 0,08 014
13 0,35 0.43 0,23 0.28 0,51 042 0,26 037 0,29 0,24 022 0.60 080
14 0,02 0,10 0,10 0.11 0,08 0,07 0,08 0.08 0,08 0,10 0.10 0.8 0.11
15 0,10 0,10 0,10 0.08 0,08 0,08 0,08 0.08 0,03 0,10 010 012 0.12
16 002 0,08 0,07 0.08 0,07 0,08 0,08 0.08 0,03 0,10 0.0 o.oe 0.0
7 042 0,18 0,45 0.12 0,18 0,34 0,25 0,36 0,33 0,28 022 0.11 0.45
18 0,07 0,06 0,07 0,07 0,07 0,08 0,08 0,08 0,08 0,02 0,08 0,08 0,08
18 0,14 015 0,20 0.23 0,29 0,15 0,14 0.25 0,33 0,36 0.21 0,66 056
20 0,06 0,06 0,07 0,08 0,07 0,07 0,07 0,07 0,07 0,08 0.oa o.oe p.oa
2 0,08 0,08 0,02 0,08 0,09 0,08 0,08 0,08 0,08 0,10 0,10 0,10 0,10
22 0,06 0,06 0,06 0.07 0,08 0,106 0,06 0.06 0,08 0,07 0.07 0.08 0.08
23 0,38 0,13 0,12 0.11 0,10 0,15 0,11 0.10 0,14 0,21 0.24 0.15 036
24 0,06 0,05 0,6 0.08 0,08 0,06 0,06 0.08 0,08 0,06 0.06 0.0g 0.08
25 0.07 0,10 0,11 0.18 0,11 012 0,16 011 0,08 018 0.24 0.53 0.53
26 0,05 0,05 0,05 0.06 0,08 0,07 0,06 0,06 0,08 0,06 006 0,06 0.07
7 0,07 0,05 0,05 0,08 0,08 0,06 0,06 0,06 0,08 0,07 0,06 0,08 007
28 0,05 0,05 0,05 0.05 0,05 0,05 0,05 0,05 0,05 0,06 D06 0.05 0.06
28 0,18 0,21 0,20 013 0,18 013 0,02 014 0,13 0,02 014 017 021
30 0,05 0,04 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
) 0,23 016 0,08 017 0,08 o7 0,14 0.07 0,08 0,02 0.10 044 0.44
32 0,05 0,04 0,04 0.05 0,05 0,05 0,05 0.05 0,05 0,05 0.05 0.05 0.05
33 007 0,05 0,6 0.05 0,05 0,05 0,05 0,05 0,05 0,06 0.06 0.08 D.08
-4 0,05 0,04 0,04 0.05 0,05 0,05 0,05 0.05 0,05 0,05 0.05 0.06 0.06
] 0,10 0,32 0,28 0.24 0,22 0,18 0,21 0.13 0,15 0,20 017 0.13 032
36 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,05 0,05 0,05 0,05
ar 0,31 015 0,10 0.07 0,18 0,11 0,11 0.16 0,13 0,07 010 0.33 033
a8 0,04 0,03 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,05 0.05 0,05 0.05
g 0,06 0,05 0,05 0,08 0,05 0,06 0,06 0,04 0,05 0,06 0,05 0,08 0,08
40 0,04 0,03 0,04 0.04 0,04 0,104 0,04 0,04 0,04 0,104 0.04 0,04 0.04
41 017 0,33 0,21 0,33 0,24 0,25 0,22 0,25 0,22 0,21 0.23 0,10 033
42 004 0,03 0,05 0.08 0,04 0,05 0,06 0.06 0,07 007 0.06 0.08 007
43 0,22 0,14 0,02 0.08 0,11 013 0,15 0,08 0,18 017 011 0.24 0.24
44 0,05 0,03 0,03 0.03 0,04 0,04 0,04 0.4 0,04 0,04 0.04 0.04 0.05
45 0,05 0,05 0,05 0.05 0,05 0,05 0,05 0.06 0,05 0,05 0.06 0.08 0.08
45 0,03 0,03 0,03 0.03 0,03 0,03 0,04 0.03 0,04 0,04 0.04 0.04 0.04
47 0,16 0,26 0,27 027 0,30 0,26 0,28 0,23 0,27 0,26 023 o0.o7 020
48 0,04 0,03 0,03 0,03 0,03 0,03 0,04 0,03 0,04 0,04 0,04 0,04 0,04
48 0,13 0,14 0,08 0.08 0,09 0,12 0,11 0.16 0,12 0,16 017 017 017
50 0,03 0,03 0,03 0,03 0,03 0,04 0,04 0,04 0,04 0,04 0.04 0,04 0.04
THC [l 1.88 1.85 1.87 1.82 1.58 1.36 1,28 1.43 145 1.56 1.56 1.BB 188
Maximum values ower harmonic order (fram 2™ arder, In = flh)) / Maximatwerte Gber Oberschwingungsordnung: 1,34
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Interharmonics | Zwischenharmaonische
Rated cumrent / Nennsfrom [A]: 24,5
eEerd | 0-5| o | 20 | a0 | a0 | s | e0 | 7o | eo | @0 | 10 | P | mac
f[Hz] I [F1n]
75 0.12 0,16 0,12 0.12 0,14 0,18 0.18 0.17 0,18 0,18 0.21 0.16 021
125 0.42 0,08 0,10 0.10 0,10 0,11 0,12 0.12 0,12 0,12 011 0,08 042
175 0,14 0,08 0,11 0.11 0,10 0,12 0,12 0.13 0,14 0,12 011 0,08 0.14
2258 0,11 0,10 0,1 0.1 0,14 0,18 0,18 0.15 0,14 0,13 0.13 0,11 16
275 011 0,11 0,12 014 0,13 0,14 0,13 0.16 0,13 0,12 0.12 0,10 0.18
325 0,13 012 0,14 014 o017 012 0,21 018 0.1a 0,13 013 011 0.21
ars 0,11 0,16 0,14 0.18 o017 0,15 0,15 0.16 017 0,15 0.14 011 0.18
425 0,12 015 0,12 0.16 0,14 0,16 0,17 0.18 0.1d 0,15 015 0,12 018
475 0,13 0,21 0,15 0.15 0,15 0,16 0,17 0.21 0,24 0,16 015 0,13 0.24
25 0,14 0,16 0,18 017 0,22 0,27 0,30 027 0,21 0,18 018 0,13 0,20
B75 017 0,18 0,18 0.24 0,23 018 0,18 020 022 0,18 0.18 0.15 024
825 0,18 0,20 027 0.22 0,20 0,24 0,25 024 0,19 0,20 018 0.17 027
8758 0.18 0,25 021 0.21 0,19 017 018 0.16 017 0,20 018 0.17 025
725 0.20 0,20 0.2x2 0.18 0,18 0,18 047 017 0,18 0.21 0.21 0.18 022
778 017 0,18 0,18 0.14 0,14 0,14 0,15 0.14 0,18 0,18 0.20 0.18 020
825 0,18 0,18 0,18 0.18 0,20 0.21 0.2x2 020 0.20 0,23 023 021 023
8758 0,15 0,14 0,13 0.15 0,18 0,15 0,18 0.16 0,17 0,18 0,18 0,18 0,18
0258 017 0,16 017 0.18 0,19 0,22 0.2 020 0,18 0,22 022 0,18 022
B75 012 012 0,14 017 0,18 017 0,17 0.14 0,14 0,12 0.20 017 0.20
1025 0,14 013 0,16 0.16 0,18 0,16 0,16 0.15 0,14 017 p.1@ 017 0.1@
1075 0,11 012 0,13 014 0,14 0,14 0,13 012 0,12 0,14 D16 0,16 0.16
1125 0,11 012 0,14 0.14 0,13 0,14 0,14 0,12 0,12 0,13 015 0,15 0,15
1175 0,11 0,11 0,12 0.14 0,14 0,14 0,14 0,12 0,13 0,12 013 0,14 0,14
1225 0,10 0,10 0,12 0,13 0,13 0,14 0,13 0.12 0,12 0,13 0,13 0,12 0,14
1275 0,10 0,11 0,11 0.12 0,13 0,14 0,14 0.12 0,12 0,12 0.13 0.11 0.14
1325 0,08 0,08 0,10 0.10 0,11 0,11 0,12 0.10 0,10 0,11 0.11 0,10 0.12
1375 0.08 0,08 0.0 0.10 0,11 0,10 0,10 0.0a 0,09 0,10 0.11 0,10 0.1
1425 0.08 0,08 0,10 0.10 0,11 0,11 011 0.10 0,10 0,11 011 0.11 0.11
1475 0,08 0,08 0,02 0.10 0,10 0,10 0.1 0.08 0,08 0,10 010 0.11 0.11
1625 0,08 0,08 0,02 0.10 0,11 0,11 0,12 0.10 0,10 0,12 0.12 0,10 0,12
16756 0.08 0,08 0,02 0.10 0,11 0,11 0,1% 0.08 0,10 0,11 0.11 0,08 0,11
1625 0.08 0,07 0,08 0.0e 0,09 0,10 0,02 0.08 0,09 0,10 0.10 0,10 0.10
1675 0.08 0,06 0.07 0.0e 0,08 0,08 0,02 0.08 0,08 0,08 0.08 0,08 0.oe
1725 0,02 0,07 0,08 0.12 0,09 0,10 0,11 0.10 0,10 0,11 011 0,13 0.13
1775 0,08 0,07 0,07 0.08 0,08 0,08 0,08 0.08 0,03 0,02 0,08 0,10 0.10
1825 0,07 0,07 0,07 0.08 0,08 0,08 0,08 0.07 0,03 0,08 0,08 0,08 0,08
1875 0,07 0,07 0,08 0.08 0,09 0,02 0,02 0.08 0,03 0,02 0.10 0,08 0.10
1925 0,07 0,06 0,02 0.08 0,09 0,07 0,08 0,07 0,09 0,08 008 0,08 ]
1975 0.07 0,05 0,08 0.06 0,08 0,06 0.08 0.06 0,08 0.07 0.07 0,07 007

Copynighf & Buresu Venitas Consumer Products Senvices Gemmany GmbH

This report miest not be reproduced in parf o in full withou the wiitten sppeoval of BY GPS GmbH.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas




Annex to the Type Certificate no. U21-0001_2 Page 47 of 199

":3'| Exfract from the test report - Part 1: Power Quality

AL Report Mo
HHrH Page 29 of 56  20THO373_TR3_Rev25_3_excerpt-part_1_3
Higher Frequencies components | Hdhere Freguenzen

Rated cumrent / Nennsfrom [A]: 24,5

"peFd | 0-5 | 10 | 20 [ a0 [ 40 | s [ e [ 70 [ eo [ e | 100 | Paw [ Mac
f [kHz] I [381n]

2.1 0,31 0,37 0,36 0.40 0,33 0,33 0,35 0.4 0,37 0,37 0.24 0.36 0.40
23 0,22 0,28 0,33 0.33 0,34 0,30 0,33 027 0,32 0,32 0za 0.20 034
25 0,18 0,18 0,17 0.21 0,21 0,20 0,26 0.30 0,32 0,33 0,23 0,26 023
27 0,21 0,28 027 0.30 0,30 0,32 0,21 0.2 0.32 0,34 024 0.22 024
29 o148 0,18 012 0.25 0,24 0,25 022 027 0,30 0,28 0.20 0.22 020
3.1 0,14 0,20 0,20 0.1\ 0,20 0,20 0,12 0.20 0,19 0,21 0.z0 0.20 0.z1
33 0,18 0,21 0,23 0.25 0,24 0,28 0,28 0.28 0,23 0,30 0za 0.27 0,30
35 0,15 0,15 0,14 0,16 0,17 0,18 0,21 0.21 0,21 0,22 0.23 017 0.23
37 0,18 0,18 022 0.25 0,24 0,24 0,24 0.24 0,24 0,24 0.24 027 027
3.8 o7 0,18 022 0.25 0,24 0,27 0,26 0.24 0,28 0,25 027 0.27 027
4,1 0,24 0,16 0,28 0.31 0,30 0,33 0,28 0.35 0,27 0,31 0.25 0.37 0.28
4,3 0,18 017 0,20 0.24 0,24 0,23 0,24 0.22 0,22 0,23 023 0.24 024
4.5 0,18 0,20 0,21 0.22 0,23 0,25 0,24 0,22 0,23 0,24 0.24 0.24 025
4,7 0,14 0,13 0,16 017 017 o185 0,17 018 0,18 0,12 0,18 018 018
4,8 o7 0,18 0,18 0.20 0,21 0,21 0,22 0.22 0,23 0,23 0.24 0.26 026
5.1 0,15 0,16 0,18 0.21 0,25 0,25 0,26 0.26 0,27 0,26 027 0.35 025
53 0,14 0,12 0,14 1.18 0,21 0,23 0,25 0.22 0,21 0,23 023 0.21 025
55 0,15 0,13 0,15 017 0,13 0,21 0,21 016 0,18 017 017 027 027
57 0,21 0,13 0,25 0.28 0,31 0,28 0,33 0.2e 0,24 0,25 0.za 0,35 025
5.8 0,15 0,11 0.13 0.15 0,18 0,16 0,16 014 0,15 0,15 0.16 015 016
B.1 0,15 0,10 0,12 0.15 0,14 15 0,16 0.15 0.1a o7 0.18 o.18 n.ie
.3 0,14 0,10 0,11 0.13 0,13 0,13 0,15 0.16 0,15 0,15 0.16 0.16 0.16
.5 .12 0,10 0.1 0.12 0,12 0,13 0,13 0.15 0,15 0,15 0.15 0.13 0.15
8,7 0,11 0,10 0,1 0.12 012 12 0,13 0.12 0,13 0,13 0.13 0.14 0.14
&2 0,12 0,10 0,1 0.13 0,13 13 0,13 014 0,13 0,13 0.13 0.13 0.14
7.1 012 0,10 0,12 012 0,13 13 0,13 0.13 0,14 0,15 0.15 0.16 D16
T3 12 0,11 0,12 012 0,18 13 0,16 017 0,13 0,18 0.z0 0.18 0.z0
7.5 .12 0,10 0,17 0.17 0,18 0,13 0,15 0.18 0,20 0,20 0.z0 0.18 0.z0
7.7 0,14 0,11 0,15 0,16 0,22 0,14 0,22 0.21 0,27 0,28 027 017 0.28
7.8 0,13 0,10 0,16 0,16 0,18 0,14 0,17 0,22 0,24 0,24 0.24 017 0.24
8.1 0,13 0,10 0,12 0.13 0,14 13 0,14 014 0,15 0,15 0.14 014 0.15
8.3 0,12 0,10 0,11 0.13 0,13 13 0,14 0.15 0,14 0,16 0.15 0.14 0.16
=] 0,16 0,14 0,15 0.15 0,15 0,16 0,17 0.16 017 017 017 017 017
a7 0,33 0,34 0.3r7 0.3e 041 0,42 0,43 044 045 045 D45 0.45 045
=X] 0,25 0,30 0,30 0.31 0,31 0,31 0,32 0,32 0,32 0,32 0,32 0,38 0.2a

Mote / Anmerkung:

The stated hamonics are maximum values of all 3 phases. /£ Die angegebenen Harmonischenwerte sind

Maximalwerte iber alle 3 Phasen.
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HrHTrEH Page 30 of 56  20THO373_TR3_Rev25_3_excerpt-part_1_3
SUN2000-20KTL-M3 (V100R001)
Harmonics | Harmanische
Rated cument ! Nennsfrom [A]: 28,9
PrwP] [o0-5 ] o | 20 | a0 [ @0 | s0 | e | 70 | a0 [ @0 | 100 | Pew | Mac
Order Iy [%1]
1 3.52 1038 | 2013 | 3037 [ 4042 | 6035 | 6052 | 7035 | 80,33 | 9037 | 10030 | 11052 | 11052
2 0,11 0,13 0,12 0.15 017 0,14 0,23 0.20 0,24 0,20 027 0,16 D27
3 a7 0,12 0,12 0,12 0,12 0,11 0,14 014 0,18 0,18 0AarT 016 D18
< 0,08 0,08 0,08 0.08 0,11 0,10 0,12 0.11 0,08 0,10 0,10 0.07 0,12
5 0,94 0,92 1,14 0.86 0,75 0,80 0,20 0.84 073 1,02 1.06 0.88 1.14
i 0,07 0,10 0,07 0.06 0,08 0,08 0,08 0.08 0,07 0,07 0.06 0,06 0.10
7 0,78 0,95 042 0.24 0,27 043 0,28 0.35 0,53 0,58 0.75 0.80 0.26
3 0,07 0,08 0.07 0.08 0,12 0,11 0,12 0.10 0,07 0,07 0.06 0.06 0.12
2 0,08 0,08 0,13 0.11 0,09 0,08 0,02 0.10 0,08 0,08 0,08 0,08 0.13
10 0,07 0,12 0,08 0.08 0,10 0,10 0,11 0.0e 0,08 0,08 D.08 0.06 0.12
1 0,33 0,28 0,81 0.72 0,34 017 0,20 0.25 0,28 042 047 0.28 072
12 0,07 0,02 0,07 0,06 0,08 0,07 0,07 0.07 0,08 0,08 0.oe 0.07 0.8
13 0,31 0,30 0,1g 042 0,424 037 0,24 0.26 0,24 0,22 D2z 048 Da@
14 0,07 0,07 0,06 0.06 0,07 0.07 0,07 0.07 0,08 0,08 008 0.08 0.oe
15 0,07 0,05 0,07 0.08 0,07 0.07 0,07 0.08 0,08 0,08 0.oe 0.08 D.oe
16 0,08 0,05 0,05 0.06 0,07 0,07 0,07 0.07 0,08 0,08 0.oe 0,08 p.oe
T 042 0,22 0,20 0.14 0,23 0,28 0,35 0.31 0,21 0,25 026 0.22 042
18 0,08 0,05 0,06 0.06 0,08 0.08 0,05 0.06 0,07 0,07 0.08 0.07 0.08
18 0,13 0,02 0,22 0.21 0,19 0,11 0,22 0.28 0,31 0,25 022 037 037
20 0,05 0,05 0,05 0.05 0,05 0,08 0,05 0.06 0,08 0,07 0.8 0.07 D.08
21 0.07 0,05 0,06 0.08 0,08 0.08 0,05 0.07 0,07 0,07 0.08 0.08 0.08
22 0,05 0,05 0,05 0.05 0,05 0,05 0,05 0.05 0,05 0,08 006 0,06 0.06
23 0,33 0,11 0,14 0.13 0,10 0,10 0,02 017 017 0,22 020 0.06 D33
2 0,04 0,04 0,05 0.05 0,05 0,05 0,05 0.05 0,05 0,05 006 0.05 0.06
25 005 [ oo | 010 | oof | o0 | o014 [ o0& | oos | o020 [ 023 | 023 | 033 0.33
26 0,04 0,04 0,05 0.04 0,05 0,05 0,05 0.05 0,08 0,05 D.05 0.4 D.06
27 0,05 0,04 0,05 0.05 0,05 0.05 0,05 0.05 0,08 0,05 006 0.06 0.06
28 0,04 0,03 0,04 0.04 0,04 0.05 0,04 0.04 0,05 0,05 0.05 0.05 0.05
20 015 [ 015 | 014 | 015 | 047 | 008 | 042 | 008 | 0OF | 048 | 020 | 0,13 020
30 0,04 0,03 0,04 0.04 0,04 0,04 0,04 0.04 0,05 0,05 005 0.05 005
N 0,20 0,14 0,10 0.07 0,10 0,12 0,05 0.07 0,07 0,10 013 0.28 028
32 004 [ o003 | oo | o003 | o0¢ | o4 [ o4 | 0Op4 | OD4 | 005 | DOS | 0,05 0,05
33 0,05 0,04 0,04 0.04 0,04 0,04 0,04 0.04 0,05 0,05 0.05 0.05 D.05
M 0,04 0,03 0,04 0.04 0,04 0.04 0,04 0.04 0,05 0,05 0.05 0.4 0.05
35 010 [ 028 | 023 [ o020 | 047 | o049 [ o0 | o4 | 047 [ 042 | 043 | 0.6 028
36 0,04 0,03 0,02 0.03 0,03 0,02 0,04 0.04 0,04 0,04 0.04 0.4 004
ar 0,28 0,14 0,12 0.10 0,11 0.08 0,15 0.08 0,08 0,11 012 0.24 026
38 0,04 0,03 0,03 0.04 0,03 0,04 0,04 0.04 0,04 0,04 0.04 0.4 0.04
3e 0,04 0,04 0,04 0.03 0,03 0,04 0,02 0.04 0,04 0,04 0.04 0.05 D05
40 0,04 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,04 0.04 0.4 0.04
41 0,14 0,28 0,25 0.22 0,28 0,18 0,22 017 0,13 018 0.18 0.13 028
42 002 [ oo3 | ops | oo5 | o05 | o5 [ oo5s | oos | obos | o05 | DoS | 004 0,06
43 o7 0,11 0,06 0,12 0,07 0,13 0,08 014 0,12 0,08 013 0.23 023
44 0,04 0,03 0,03 0.03 0,03 0.03 0,03 0.03 0,03 0,04 0.04 0.4 0.04
45 005 [ oo4 | o4 | o004 | O0¢ | 004 [ 004 | 003 | o004 | o004 | DOS | 0,05 0,05
46 0,02 0,03 0,02 0.03 0,03 0,02 0,02 0.03 0,03 0,02 003 0.03 D03
47 0,13 0,23 0,25 0.24 0,21 0,25 0,12 022 0,20 0,20 023 0.13 025
4B 002 [ o003 | oo | o003 | o003 | o003 [ o002 | o003 | obo3 [ o02 | D03 | 0008 0,03
40 0,10 0,13 0,07 0.08 0,11 0,08 0,14 0.10 0,15 0,132 0.12 0.20 020
50 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,04 004 0.4 004
THC [l 148 1,58 1,55 145 1,18 1,20 1,26 1.28 127 147 182 1.57 182
Maximum values over harmonic order (from 2™ order, In = flh}) / Maximaiwerte Gber Oberechwingungsordnung: 1,14
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Page 49 of 199

Report No.:

Interharmonics | Zwischenharmaonische
Rated cumrent ! Nennstrom [A]: 28,9
rerdd |0-5| 1w | 20 | a0 | 40 [ =0 [ e | 7o | eo | e [ 100 | P | max
f [Hz] I [%:n]
TE 0,11 0,15 0,12 0.14 0,17 0,20 0,20 0.20 0,17 0,18 0.z0 0.15 0.20
125 0,35 0,08 0,11 0.13 0,12 0,12 0,12 0.12 0,10 0,10 0.10 0.08 0.35
175 0,13 | 0,13 0,92 | 0,2 | 0,14 0,15 0,7 | 047 | oq0 | o040 | 00 | op0@ 017
225 0,11 0,11 0,2 | o016 | o013 0,132 0,2 | 014 | o 0,11 D11 0.00 016
275 0,11 0,16 0,14 0,12 0,12 0,13 0,13 014 0,11 0,11 0.10 0.08 D.16
325 12 0,13 0,12 0.13 0,13 013 0,13 014 0,12 12 0.11 008 014
ars 012 0,14 0,14 012 0,17 o182 0,27 022 0,13 0,13 0.12 0.10 022
425 012 0,13 0,47 0,22 0,18 07 0,18 0.16 0,14 0,13 0.13 0.10 D22
4TH 0,12 0,21 0,18 0.15 0,17 017 0,18 0.18 0,14 0,14 0.13 0.11 021
525 0,13 017 0,16 0,18 0,18 0,18 0,15 0.16 0,15 0,15 0.15 0.13 018
BTH o.14 0,18 0,16 013 0,12 013 0,13 0.13 0,18 015 0.15 014 D.18
A25 0415 | 0,14 0,2 | o2 | o3 0,132 0,2 | 013 | o7 | 048 | 046 | 098 0.17
875 13 0,13 0,12 0,12 0,13 0,14 0,15 0.15 017 o.18 D16 0.15 D.18
T25 o.14 013 0,14 0.15 0,15 0,15 0,14 0.15 017 o.18 0.1@ 0.16 D18
775 012 | 0,12 0,92 | o013 | o013 0,14 0,5 | 014 | oq8 | o8 [ 047 | 006 017
825 0,14 0,14 0,47 017 0,17 0,18 0,17 017 0,18 o182 021 0.18 021
arh 0,11 0,13 0,13 0,12 0,12 0,12 0,17 011 0,15 o7 D16 0.15 017
2825 13 0,13 0,14 014 0,14 015 0,14 014 0,18 o.18 01| 017 p.1g
o75 0,0 | 0,10 0,11 0,11 0,12 012 0,11 012 | o042 | o8 | 047 | 008 0.17
1025 012 0,10 0,1 0,12 0,12 0,13 0,12 0.12 0,13 0,14 D16 0.15 D.16
1075 0,08 0,08 0,10 0,10 0,10 011 0,10 0.10 0,11 12 0.13 0.13 013
1125 0,08 0,08 0,10 0.11 0,11 0,12 0,10 0.10 0,10 0,11 0.12 0.13 D.13
1175 008 | o000 0,0 | 0.1 0,10 0,11 000 | 0D | o0 | o040 | D11 0.10 011
1225 0,08 0,08 0,02 0,10 0,11 0,11 0,10 0.10 0,11 0,11 0.11 0.10 0.11
1275 0,08 0,08 0,10 0,10 011 011 0,02 0.10 0,10 11 0.11 0.10 0.11
1325 0,08 0,07 0,08 0.0a 0,09 0,02 0,08 0.08 0,10 0,02 0.oa o008 D.10
1375 007 | 008 007 | ooe | o8 0,00 poe | ooe | opo | oo02 | ooo | ooo 0.00
1425 0.07 0,07 0,08 0.0@ 0,09 0,08 0,08 0.08 0,08 0,02 0.og 0.10 0.10
1475 0,08 0,06 0,07 0.08 0,08 0,08 0,07 0.08 0,08 0,02 0,08 0.08 0,08
1625 008 | 007 008 | opoo | 008 0,09 po07 | opoo | o0 | o040 | opo | opo 0.10
1575 007 | 008 008 | ooe | o0 0,00 poe | ooe | opoo | o040 | o0 | ooo 0.10
1625 0,07 0,06 0,07 0.0e 0,08 0,08 0,07 0.07 0,08 0,02 0.oB 0.08 D.oe
1675 0,06 0,05 0,08 0.D6 0,07 0,08 0,07 0.07 0,07 0,08 D.08 0.08 ]
1725 0.07 0,08 0,10 0.08 0,09 0,02 0,08 0.08 o0.0a 0,08 0.oa o008 D.10
1775 0.07 0,06 0,06 0.07 0,08 0,07 0,07 0.07 0,07 0,08 D.08 0.08 0.0B
1825 0,106 0,05 0,06 0.06 0,07 0,07 0,0 0.06 0,08 0,07 D.08 0.08 0.08
1875 0,06 0,08 0,07 0.07 0,08 0,08 0,07 0.07 0,07 0,08 0.08 0.08 0.08
1825 0,06 0,05 0,08 0,07 0,08 0,08 0,08 o0.ov 0,08 0,08 D.08 0.08 D.0B
1475 008 | 004 005 | oos | 005 0,06 005 | oos | opos | o008 | Do | 007 0.07
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Extract from the test report - Part 1: Power Quality

Page 50 of 199

W Report Mo.:
H v H Page 32 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3
Higher Frequencies components | Hahere Freguenzen

Rated cument / Nennstrom [A]: 28,9

=rd [0-5] w0 | =0 | a0 | a0 | =0 [ eo [ 70 [ o [ @0 | 10 | m | ma
f [kHz] I [Fln]

2,1 0,28 0,32 0,30 0.31 0,30 0,29 0,30 0,31 0,27 0,28 027 0.31 0.3z
23 0.18 0,26 0,28 0.28 0,24 0,28 023 027 0.28 0,25 027 0.20 028
25 0,15 016 g [i] 0.20 0,18 0,21 028 027 0,24 027 022 0.28 0.28
27 0,18 0,24 0,25 027 0,28 0,28 027 027 0,28 0,28 028 0,23 028
z8 017 015 0,47 0.21 0,20 0,23 D24 0.25 0.22 0,28 0.24 0.15 026
3,1 0,12 018 017 0.16 0,17 o7 0A7 017 0,18 017 0.18 0.7 0.18
313 0,15 019 0, 1@ 0.24 0,23 0,23 0,25 0,26 0,23 027 026 0,18 027
35 0,12 012 0.13 0.15 0,13 0,18 D13 0,18 017 0,21 021 0.16 021
37 0,13 017 0,21 0.20 0,20 0,20 0,20 0.20 0,18 0,20 018 0.18 021
38 0,14 016 0,18 0.22 0,20 0,21 021 0,23 0,18 0,24 023 022 0.24
4.1 0,20 013 0,24 0.25 0,27 0,31 D20 0.25 0.25 0,33 033 0.36 0.36
43 0,16 0,14 0,18 0.22 0,18 0,20 18 0.20 0,18 0,21 0.20 0.21 022
45 0,15 016 0, 1@ 018 0,20 0,21 0,12 0,20 0,19 0,23 023 0.28 028
47 011 011 015 0.14 0,18 0,18 0,18 0.16 017 017 0.7 0.18 0.18
48 0,14 014 017 017 0,18 0,20 0,18 0.20 0,20 0,21 022 027 027
5,1 0,13 013 017 0.18 0,28 0,25 0,20 0.21 027 0,24 0.25 0.28 0.28
53 0,11 011 0,15 017 0,20 0,22 DA7 0.18 0.21 0,18 020 0.16 022
55 0,12 0,11 0,13 0.15 0,18 o118 0,13 0,13 0,18 0,15 016 0.16 0,18
57 0,18 01z 0,20 0.25 0,28 0,28 0,24 0,20 0,25 028 0,30 0.26 0,30
589 0,12 0,08 0.1z 0.14 0,12 0,14 0,12 0,13 0.13 0,13 0.14 0.13 0.14
&, 1 0,12 0,08 012 013 0,13 0,13 0,13 0,14 0,18 0,18 016 0.14 016
&,3 0,11 0,08 0,10 0.12 0,11 0,12 0,14 0,13 0,13 0,14 0.14 0.14 0.14
6.5 0,10 0,08 0,10 0,11 0,10 0,11 0,12 0,13 0,12 0,13 0,12 0,12 0,13
&7 0,10 0,08 0,10 0.10 0,10 0,11 0,11 0,11 0,11 0,11 0.1 0.12 0.12
6.9 0,10 0,08 0,10 0.1 0,10 0,11 0,12 0,11 0,11 0,11 011 0.1 0,12
7.1 0,10 0,08 0,10 0.1 0,10 0,11 0,11 012 0.13 0,13 013 0.12 013
T3 0,10 0,08 0,11 013 0,10 0,13 D14 0,15 0.18 017 016 0.15 0.18
7.5 0,10 0,08 0,13 0.15 0,11 0,12 0,15 0,17 0,18 017 016 0.15 0.18
7.7 0,12 0,08 0,15 0,18 0,12 0,18 0,18 0,23 0,20 0,22 07 017 023
78 011 0.08 017 016 0,12 0,14 0,20 0.20 0.18 0,20 07 017 0.20
8,1 0,11 0,08 0,11 013 0,11 0,12 0,12 0,13 0,12 0,12 0,12 0.1 0,13
23 0,11 0,08 0.1 011 0,11 0,11 0,13 0,13 0,12 0,12 012 0.1 013
B85 0,13 01z 0,13 013 0,13 0,14 D14 0,14 0.15 0,14 015 0.14 015
BT 0,28 0,29 0,3z 0.34 0,38 0,38 0,38 0,38 0,38 0,38 038 0.3@ 038
&8 0,21 0,25 0,26 0,26 0,27 0,27 0,28 0,26 0,28 027 027 0.3z 0.3z

Mote / Anmerkung:

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind

Maximalwerte Gber alle 3 Phasen.
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Extract from the test report - Part 1: Power Quality
w9 Report Mo
HHTe Page 330fS56  20THO373_TR3_Rev25_3_excerpt-part_1_3
SUM2000-23KTL-M3 (V100R001)
Harmonics ! Harmonische
FRated current / Nennsfrom [A]: 33,2
Prwr Jo-5 o [ 20 [ a0 [ 40 [ 50 [ 60 [ 70 [ a0 [ o0 [ 100 | P [ Max
COrder I [%1]
1 226 | 1051 | 2054 | 20,04 | 4021 | 5054 | 8067 | 7028 | 80,18 [ 8962 | 10050 - 100,50
2 012 0,18 0,14 0.15 0,22 0,18 0,13 0.18 0,27 0,32 D.12 - D22
3 0,13 0,11 0,11 0.11 0,11 0,14 0,11 0.08 0,1a 0,37 0.11 - 037
2 0,07 0,10 0,07 0.08 0,10 0,10 0,08 0.07 0,07 0,14 0.06 - 0.14
5 0,82 0,86 0.87 0.71 0,71 0,72 0,83 0.68 0,63 1,03 0.82 - 1.03
i 0,06 0.07 0.0 0.o7 0,08 0,08 0,10 0.06 0.0a 0,06 0.05 - D.10
7 0,81 [ ] 024 0.26 0,30 0,34 0,30 044 0,61 0,38 0.BD - 0.B1
g 0,106 0,10 0.07 0.07 0,07 0,08 0,08 .07 0,08 0.07 0,06 - 0.10
g 0,07 0,08 0,08 0.08 0,08 0,08 0,07 .07 0,07 0.07 0,08 - 0,08
10 0,07 0,08 0,6 0.06 0,08 0,07 0,07 0.07 0,07 0,07 0.07 - 0.08B
1 0,38 0,28 0,81 048 0,22 013 022 0.26 037 0,36 025 - 081
12 0,07 0,05 0,05 0.05 0,08 0,08 0,06 0,08 0,03 0,08 0.07 - 0,08
13 034 | 014 | 020 | 040 | 033 [ 027 | 024 [ o 020 | 027 | D48 - 048
14 007 | oos | oos5 | ops | oo8 [ o007 | oov [ ooF | opa [ oo8 | 007 - 0,08
15 0,08 0,06 0,06 0.06 0,07 0,07 0,06 0.07 0,07 0,07 D.0B - D.0B
16 0,08 0,08 0,05 0.05 0,08 0,08 0,05 0.06 0,07 0,07 0.07 - 0.07
7 0,45 0,31 0,13 0.16 0,28 0,27 0,28 0.18 0,21 0,22 020 - 0.45
18 0,07 0,04 0,05 0.05 0,05 0,05 0,05 0.05 0.0a 0,06 0.06 - 0.07
18 0,15 0,02 0,21 0.21 0,08 0,14 0,25 0.26 0,20 017 0.8 - 028
20 0,05 0,04 0,04 0.05 0,05 0,05 0,05 0.05 0,05 0,06 0.05 - 0.06
21 0,07 0,06 0,05 0.06 0,05 0,05 0,05 0.06 0,08 0,06 007 - 007
22 0,104 0,04 0,04 0.04 0,04 0,04 0,04 0.04 0,05 0.05 0,04 - 0.05
23 0,32 0,11 0,08 0.07 0,11 0,08 0,14 0.15 0,13 0,14 0.05 - 032
2 0,04 004 0,04 0.04 0,04 0,04 0,04 0.05 0,05 0,05 0.04 - 0.05
25 0,10 0,05 015 0.08 0,13 0,07 0,07 0.18 0,20 0,12 032 - 032
28 0,04 0,03 0,04 0.04 0,04 0,04 0,04 0,05 0,05 0,05 0.04 - 0,05
7 005 | oo4 | o4 | op4 | 005 [ oo4 | opd [ o005 | ops [ oo5 | 006 - 0,05
] 004 | ooa | oo | opd4 | ops [ oo4 | ooe [ ood | ops | oo4 | o4 - 0,05
28 0,14 0,14 0,11 0.11 0,07 0,08 0,02 .07 0,14 0,15 0.10 - 0.15
30 0,03 0,03 0,03 0.03 0,04 0,03 0,03 0.04 0,04 0,04 0.04 - 0.04
3 0,20 012 0,02 0.06 0,12 0,08 0,06 0.08 0,03 0,13 0.25 - 0.25
2 0,03 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,04 0.04 0.04 - 0.04
33 0,04 0,03 0,04 0.03 0,03 0,04 0,04 0.04 0,05 0.04 0.05 - 0.05
H 0,03 0,03 0,04 0.03 0,03 0,04 0,04 0.04 0,04 0,04 0,04 - 0.04
35 0,10 0,23 0,20 0.15 0,18 0,10 0,12 0.15 0,09 0,12 0.14 - 0.23
36 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 - 0.03
ar .23 oog 0,05 0.13 0,07 013 0,08 0.05 0,10 0,10 Dz22 - 023
38 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.04 - 0.04
38 0,03 0,03 0,03 0.03 0,03 0,03 0,03 0,03 0,03 0,03 0.04 - 0.04
40 002 | ooz | oo | op3 | o003 [ o003 | oo [ oo | op3 [ o023 | 003 - 0,03
41 012 | 024 | 024 | 018 | o018 [ o412 | 045 [ 06 | 048 | 044 | 0,91 - 024
42 0,02 0,02 0,05 0.04 0,04 0,04 0,06 0.04 0,04 0,04 0.03 - 0.06
43 0,15 0,08 0,05 0.07 0,12 0,07 0,13 0.10 0,08 0,11 021 - 021
44 0,03 0,02 0.0z 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 - 0.03
45 0,04 0,04 0,03 0.03 0,03 0,04 0,03 0.04 0,04 0.04 0.04 - 0.04
46 0,03 0.0z 0.0z 0.03 0,03 0,03 0,03 0.03 0,03 0.03 0.03 - 0.03
47 o112 022 023 0.22 0,21 a7 0,12 017 0,13 0,12 D08 - 023
48 0,03 0,02 0.0z 0.03 0,03 0,03 0,03 0.03 0,03 0.03 0.03 - 0.03
48 0,02 0,08 0,05 0.07 0,07 0,11 0,02 0.13 0,11 0,10 047 - 0.7
50 0,02 o0z 0.0z 0.03 0,03 0,03 0,03 0.03 0,03 0.03 0.03 - 0.03
THC [*%14] 148 1,38 1,33 1.14 1.07 1,04 1,12 1.0B 1.21 142 1.50 - 1.50
Maximum values over hammenic order (from 2™ arder, In = fih)) [/ Maximalwerte iber Oberschwingungserdnung: 1,03
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o ";?l Extract from the test report - Part 1: Power Quality

o Feport No.:
i Page 34 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3

4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Interharmonics /| Zwischenfarmonische

Rated cument / Nennstrom [A]: 33,2
=P |o-5| w [ 20 | a0 | 40 [ =0 [ e [ 7o [ o | @0 | 100 | P |
f[Hz] In [361n]

=
1]
=

75 0,10 0,14 0,13 014 0,18 047 0,16 0,15 0,1d 0,18 0,14 0.18
125 0,30 0,11 0,11 0.13 0,13 0,13 0,12 0,00 0,09 0,10 0,08 020
175 0,11 0,15 0,13 0.12 0,12 0,12 0,12 0.10 0,09 0,10 0,08 0.15
225 0.02 012 0,11 0.1 011 0,12 0,13 0.10 0,10 0,10 008 0.13
75 0.02 010 0.1 0.11 0,11 0,12 0,16 011 0,11 0.08 0,08 0.16
325 0,11 0,10 0,14 0.17 017 0,16 0,15 0,12 0,11 0,11 0,08 0.17
375 0,09 0,16 0,16 0.13 0,13 0,14 0,14 0,12 0,12 0,11 0.0 0,16
425 0,11 0.14 0,14 0.15 0,15 0,15 0,13 0.12 0,12 0,12 0,10 0.15
475 0,11 0,14 0,13 0.12 0,12 0,12 0,12 0,13 0,13 0,12 011 0.14
525 0,11 0,13 0,11 0.11 0,11 0,12 0,11 0.14 0,13 0,13 0,12 0.14
575 0.11 010 0,10 0.10 0,11 0,11 0,12 0,15 0,15 0,13 0,12 0.15
325 012 0.0 0,11 0.12 0,13 0,13 0,13 0.15 0,18 0,15 0,14 0.16
75 0,12 0.11 0,12 0.11 0,11 0,12 0,12 1.15 0,1d 0,16 0,13 0.16
725 0,13 0,12 0,13 0.14 0,14 0,14 0,13 0,15 0,1d 0,16 0,14 0.16
k] 0,10 0,11 0,10 0.11 0,11 0,11 0,10 0,13 0,14 0,14 0,14 0.14
B25 0,13 0.14 0,14 0.15 0,15 0,16 0,15 017 0,14 0,18 017 0.18
ars 0.11 0.08 D02 0.10 0,10 0,11 0,10 012 0,13 0,14 0,13 0.14
425 0,13 0,11 0,13 0.14 0,14 0,14 0,14 0,14 0,15 0,15 0,13 0.15
g75 0.09 0.08 0,10 0.11 0,11 0,11 0,10 0,10 0,12 0,12 0,11 0.12
1025 0,10 0.08 0,10 0.1 011 0,12 0,11 .11 0,12 0,12 0,12 0.12
1075 0,08 0.08 0,02 0.08 0,09 0,08 0,08 .08 0,10 0,10 008 0.10
1125 0,07 0.07 0,02 008 0,09 0,10 0,08 0,08 0,04 0,10 0,10 0.10
1175 0.07 0.07 0,08 0.0o 0,09 0,09 0,08 0,00 0,10 0,09 0,08 0.10
1225 0.07 0.07 0,08 0.0 0,10 0,09 0,09 0,00 0,10 0,10 0,08 0.10
1275 0.06 0.07 D02 0.08 0,10 0,10 0,08 0.10 0,10 0,10 008 0.10
1325 0,06 0,06 0,07 0.08 0,08 0,08 0,07 0,08 0,04 0,08 0,08 0.08
1375 0,06 0.06 0,06 0.07 0.07 0,07 0,07 0,08 0,04 0,08 0,08 -- 0.08
1425 0,06 0.06 0.ov 0.07 0.08 0,07 0,07 0.08 0,04 0,08 0,08 - 0.08
1475 0,06 0.05 0,06 0.o7 0.08 0,08 0,06 0,08 0,04 0.08 0,08 - 0.08
1525 0,06 0,06 0,07 007 0,07 0,07 0,07 0,08 0,04 0,08 0,08 -- 0,08
1575 0,06 0,06 0,07 0.07 0,08 0,08 0,07 0,07 0,04 0,08 0,08 -- 0.08
1625 0.05 0.05 0,06 0.06 0,08 0,06 0,06 0,06 0,07 0,07 0,08 -- 0.08
1675 0,05 0.05 0,06 0.06 0.08 0.07 0,06 0.06 0,08 0,06 007 - 0.07
1725 0,05 0,05 0,02 0.06 0.07 0,08 0,08 .07 0,07 0,07 0,08 - 0.08
1775 0,06 0.05 0,05 0.08 0,08 0,06 0,06 0,06 0.0r 0,06 0o7 -- 0.07
1825 0,05 0.05 0,05 0.06 0.08 0,06 0,05 0.05 0,08 0,06 0.07 - 0.07
1875 0,05 0.05 0,06 0.o7 0.08 0,07 0,06 .06 o.ov 0.07 007 - 0.07
1825 0.05 0.04 0,05 0.07 0.08 0,05 0,06 .07 0,07 0.06 007 - 0.07
1975 0,05 0,04 0,04 0.04 0,05 0,05 0,05 0,05 0,05 0,05 0,05 -- 0.05
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f "'::'| Exiract from the test report - Part 1: Power Quality

i, Report No.:
HreH Page 35 of 56 20THO3TA_TR3_Rev25S_3_excerpt-part_1_3
Higher Frequencies components | Hahere Freguenzen
Rated cumrent ! Nennstram [A]: 33,2
PpePed | 0-5| o | 20 | 30 | a0 | =0 [ eo [ 70 | e | en [ 100 [ Pew | max
f [kHz] I [¥ln]

2.1 0,22 0,26 0.22 0.24 0,25 0,26 0,28 0.24 0.24 0,22 026 -- 0.ze
23 0,16 0,24 0,28 0.25 0,24 0,21 0,24 0.22 0.22 0,23 0.16 -- 0.26
25 013 013 017 0,15 0,17 0,20 022 0,21 0,22 0,17 022 -- 022
27 0,16 022 0.20 022 0,22 0,24 0.24 0.25 0.24 0,25 D18 - 0.25
28 015 015 0,15 0,18 0,20 0,21 022 o018 0,22 0,20 013 022
3.1 0,10 015 0,15 0,14 0,15 0,15 0,14 0,15 0,15 0,18 0,14 0.16
33 013 017 0,18 0.20 0,20 0,23 022 0.20 0,23 0,22 0.16 023
3.5 0,11 0,10 0,11 0.14 0,15 0,17 0,17 0.15 0,19 0,18 0.14 0.ig
3.7 012 015 0.7 0.18 0,18 0,18 0.7 017 0,13 0,18 017 D.i8
3.8 012 015 047 0.18 0,18 0,20 0,20 017 0.21 0,18 0.21 0.21
4.1 o7 13 022 0.21 0,27 027 0,21 0.22 0.29 0,26 022 - D32
4.3 014 014 0,18 0.18 0,18 0,18 047 016 0.1a .17 p.1e - n.ie
4.5 12 13 017 017 017 0,18 0.18 07 0.20 0,18 024 - 0.24
4.7 0,10 o082 0,14 0.12 0,13 013 0.14 014 014 0,14 013 - 0.14
4.9 012 012 0,18 0,16 0,17 0,18 0147 0,18 0,18 0,18 0.23 -- 0,23
5,1 0,11 011 017 0,18 0,18 0,18 0,18 0,23 0,20 0,23 0.21 -- 0,23
53 0,02 0,02 0,14 0.15 017 o7 0,15 0,18 017 0,18 0,14 - 0.1g8
55 0,10 0,02 0,12 0,14 0,15 0,15 0,12 0,14 0,13 0,15 016 - 0.16
5.7 0,16 0,12 0,21 0.21 0,22 0,21 0,17 0.22 0,25 027 025 -- 027
58 010 0,08 011 0.13 0,12 0,13 0,12 011 0,12 0,12 0.12 013
G, 1 o.10 0,08 0,12 011 o1 0,11 0,11 014 0,14 o132 0.13 0.14
&3 0,10 0.08 0,10 0.10 0,10 0,11 0.1 011 012 0,12 0.13 013
&5 0,08 0.08 0,02 0.08 0,08 0,11 0.1 0.10 011 0,10 0.10 0.11
&7 0,08 0.08 0.08 o.oe 0,09 002 0,02 0.10 0.10 0,10 0.10 0.i0
&9 0,08 0.08 0,02 0.10 0,10 0,10 0. 10 0.10 0.10 0,10 0.10 0.i0
7.1 0,08 0,08 0.0 0.10 0,10 0.ag 0. 10 011 0.1 0,11 0.11 0.11
7.3 0,02 0,08 0,10 0,12 o1 0,11 0,12 0,15 0,15 0,13 012 0,15
7.5 0,02 0,02 0,12 0,13 0,10 0,11 0,13 0,15 0,15 0,13 0,13 015
7.7 0,11 0,08 0,14 0.16 0,15 0,14 0,12 0.18 0,19 0,13 0.13 n.ig
7.8 0,08 0,08 0,13 0.14 0,11 0,13 0,16 0.16 0,17 0,13 0,12 017
8.1 0,02 0,08 0,11 0.10 0,10 0,11 0,13 0,10 o1 0,10 0.10 0.13
8.3 0,08 0,07 0,10 o.oa 0,04 0,10 0.11 0.10 0,10 0,10 0.oe 0.11
85 12 o117 0.1z 0.14 0,14 0,15 0,15 0.15 0,13 13 0.13 0.15
BT 0,24 0,26 0.za 0.30 031 0,32 033 0.33 0.33 0,33 024 0.24
=X 018 0,21 023 0.22 0,23 0,23 023 0.24 0.23 0,24 0.zg 0.ze

Mate / Anmerkung:

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind

Maximalwerte dber alle 3 Phasan.
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";Z-I Extract from the test report - Part 1: Power Quality
. Report Mo.:
HHrrH Page 36 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3
SUN2000-2BKTL-M3 (V100R001)
Harmonics | Harmonische
Rated cument / Nennstrom [A]: 33,1
prwe] |o-5| o [ 20 | 30 | 40 | s0 [ e0 | 70 [ a0 [ e | 1m0 [ P [ Max
Order In [%51]
1 348 2,38 19,26 | 20,42 | 38,87 | 4908 | 58891 | GB,56 | VBT [ 8835 | BEVE 98,73
2 0,18 014 0.14 0.21 0,18 0,25 0,16 0.1\ 0,25 0,36 0.13 026
3 0,07 0,10 0,08 0,10 0,12 0,11 0,12 0.13 0,14 0,22 0,18 022
4 007 | o0 [ o8 | o086 | o088 | oo0f | opoe | o000 | opa [ o000 [ 007 0,00
5 1.01 0,92 1,17 1.07 0,81 0,81 025 054 0.7d 1.00 074 1.17
a 0,04 0,03 0,03 0.03 0,104 0,04 0,04 0.04 0,04 0,05 0.04 0.05
7 0,70 0,96 047 [E] 0,32 044 0,23 0.45 0,64 0,86 0.7 026
8 0,04 0,03 0,03 0.04 0,104 0.04 0,04 0.04 0,04 0.04 0.04 0.04
2 0,05 0,06 0,07 0,06 0,04 0,06 0,06 0.D6 0,0a 0,06 017 017
10 003 | 003 [ oo | oo4 | o044 | 004 | 004 | 004 | 004 | 004 [ D04 0.04
1 0,48 0,22 0,62 0.78 047 0,23 0,18 017 0,27 037 0.28 0.78
12 0,03 0,03 0,04 0.04 0,104 0,04 0,04 004 0,04 0,04 0.04 0.04
13 0,32 0,35 0.14 0.4 0,43 0,32 0,21 0.26 0,20 0,13 048 048
14 0,03 0,03 0,03 0.04 0,104 0.04 0,04 0.04 0,04 0.04 0.04 0.04
15 0,04 0,04 0,04 0,04 0,04 0,05 0,05 0.05 0,04 0,04 0.oa ]
16 002 | o002 [ o4 | opd | 004 | 004 | OOD4 | 004 | 004 | 004 | 004 0.04
7 0,35 0,21 022 0.13 0,24 0,33 0,26 0.32 0,29 0,24 0.07 0.2a
18 0,03 0,03 0,04 0.04 0,104 0,04 0,04 004 0,04 0,04 0.03 0.04
18 0,18 0,10 0.18 015 0,18 0,05 0,18 0.25 0.28 0,23 043 043
20 0,03 0,03 0,03 0.04 0,04 0.04 0,04 0.04 0,04 0.04 0.03 0.04
21 0,106 0,06 0.07 0.05 0,08 0.07 0.6 0.D6 0,08 0,06 0.o@ 0.oe
22 0,03 0,03 0,03 0.03 0,03 0.04 0,03 0.03 0,04 0,04 0.03 0,04
23 0,22 0,14 0,12 0.13 0,11 0,11 0,6 0.15 0,23 0,24 0.14 0.24
2 0,03 0,03 0,03 0.03 0,03 0,04 0,03 0.03 0,04 0,04 0.03 0.04
25 0,21 0,12 0,06 0,12 0,09 0,11 0,11 0.D6 0,12 0,20 038 028
26 o032 | o023 [ oo | oo2 | o02 | o003 | oo4 | o04 | 004 | 004 [ D03 0.04
27 0,05 0,04 0,04 0.05 0,05 0.04 0,04 0.05 0,05 0,04 0,04 0.05
28 0,03 0,03 0,03 0.03 0,03 0,04 0,03 0.03 0,03 0,04 0.03 0.04
28 018 o7 0.11 014 11 0,06 0,13 0.13 0,10 0,16 0.7 01|
30 0,03 0,03 0,03 0.03 0,03 0.03 0,03 0.03 0,03 0.04 0.03 0.04
N 024 | 017 [ 011 014 | o0 [ o016 | 008 | 005 [ 007 | 008 | 037 027
iz o032 | o032 [ oo | ooz | o02 | oo03 | oo | oo | op2 | o002 [ D03 0.03
33 0,04 0,05 0,04 0.04 0,104 0,05 0,06 0.05 0,05 0,04 0.05 0,06
4 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03
a5 0,21 0,30 023 0.22 0,18 0,20 0,14 014 0,19 0,15 0.15 0.20
il 0,03 0,02 0,03 0.03 0,03 0.03 0,03 0.03 0,03 0.03 0.03 0.03
a7 024 | o128 [ 047 | ope | o1 | o002 | 045 | o042 | 007 | 040 | D28 028
T 002 | o002 [ oo@ | opo2 | o0f | 002 | 002 | 00% | 004 | 002 | 003 0.04
] 0,05 0,05 0,04 0.05 0,104 0,05 0,03 004 0,04 0,04 0.05 0.05
40 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03
41 0,22 0,31 0.27 0.27 0,25 0,18 022 0.21 0,19 0,22 0.14 021
42 0,03 0,02 0,05 0.04 0,03 0.04 0.05 0.05 0,05 0.04 0.03 0.05
43 0,18 0,14 0,11 0.14 0,09 0,15 0,02 014 0,15 0,02 0.z0 0.z0
44 0,02 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03
45 0,104 0,04 0,04 0.04 0,104 0,03 0,04 004 0,04 0,04 0.05 0.05
46 0,02 o.02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03
47 0,18 0,24 0,26 0.22 0,22 0,25 0,20 0.23 0,22 0,20 0.12 026
48 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0.03 0,03 0.03 0.03 0.03
48 0,13 0,12 0,06 0.0@ 0,10 0.07 0,13 0.10 0,13 0,14 D.i8 0.18
50 0,02 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03
THC [*%la) 157 157 1,58 1.51 1.25 1,18 1,25 1.27 1.25 144 1.52 150
Maximum values over hammenic order (from 2™ arder, In = fih}) / Maximalwerte iber Oberzchwingungsordnung: 1,17
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f@'ﬁ Extract from the test report - Part 1: Power Quality
) Report MNo.:
H e Page 37 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3
Interharmonics | Zwischenharmonische
Rated cument / Nennstrom [A]: 33,1
peerd | 0-5| w [ 20 | 0 | @0 | s0o [ eo | 7o | e [ @ | 10 | P | Ma
f[Hz] I [3&ln]
75 002 [ 011 [ o008 [ooe [ o1 [ o1z [ o2 [ o012 [ 043 | 045 [ 0.1 0,15
125 007 | 005 | 005 | 006 [ 006 | 007 | 007 | 007 | 007 | 002 [ 006 0.00
175 005 | 005 | 005 | 006 [ 006 | 007 | 006 | 006 | 008 | 008 [ 005 0.0
225 005 | o085 | 006 | 006 | 006 | 007 | 007 | oofF | 007 | 008 | 007 0,08
275 005 [ 005 | 005 [ 006 | 006 | o0& | 006 | ooF | 007 | 008 | 005 0.0
325 005 [ 005 | ooe [ o007 [ 007 | 007 | oo7 | ooe | 007 | 008 | 006 0.08
a76 005 | 005 | oo | 006 [ 007 | 007 | 007 | ooF | o008 | 002 | 006 0.0
425 005 | 005 | 005 | o006 [ 006 | o006 | 006 | oof | oo8 | 007 | 006 0,07
475 005 | o005 | oos | oo6 [ o006 | o0 | o006 [ oofF | ooe | 008 | 006 0,07
25 005 | 008 | 006 | 006 [ 006 | 007 | 007 | oo | 003 | 008 [ 007 0.08
575 005 | oos | 006 | o006 | 006 | 007 | 006 | ooF | 007 | 007 | 005 0,07
B25 007 | 007 | o008 | ooe | ooa | ooe | ooe | ooe | ooe | opoe | o007 0,00
675 005 [ 008 | 007 [ o007 [ ooa | oof [ o0& | ooe | oo@ | 008 | 006 0.0
725 008 [ o002 [ oo0 [ o000 [ 010 | 040 [ 040 [ 040 | o040 | 002 | o008 0.10
775 005 [ 005 | 006 [ 007 [ 007 | 007 | 006 [ o006 | 008 | 007 | D06 0.07
825 010 | 01t | 012 | 043 [ o913 | oq12 | o4 [ o013 | 043 | oa2 | ou2 0,14
875 006 | 006 [ 007 [ 007 [ 007 | 0407 | 007 | ooF | 007 | 007 | 006 0.07
026 002 [ 010 | 012 [ o012 [ o012 | o2 [ oz [ o2 | oaz2 | oaz2 | ou0 0,13
o75 o008 | 007 | o008 [ o000 [ ooo | oo0f | o0& | oo | o008 | oo2 | 007 0,08
1025 007 | 007 | 008 [ oo@ [ 010 | 010 [ o0 | oo | o0 | 041 | o000 0,11
1075 005 [ 005 | 006 [ 007 [ 007 | 007 [ o0& | oo6 | 007 | 007 | 006 0.07
1125 005 [ 007 [ 007 [ 00F [ 007 | 007 [ 006 [ 006 | 007 [ 007 | 007 0.07
1175 008 | 008 | 002 | 008 | 000 | o000 | 0O7 | 006 | 007 | 007 [ 007 0.00
1225 005 [ oo | 007 [ ooe [ ooa | oof [ oo7F | ooe | op3 | ope | o007 0,08
1275 o0é | 007 | 008 [ o000 [ ot0 | 010 | o0& | ooe | oo8 | 008 | 007 0.10
1325 005 [ 005 | o006 [ 006 [ 007 | 007 | 006 | ooe | 008 | 008 | 006 0.07
1375 005 [ 005 | 006 | 006 | 007 | 006 | 006 | o006 | 008 | 008 | 005 0.07
1425 005 | 008 | 006 | o007 [ 007 | 007 | 006 | oo6 | 008 | 006 | 007 0,07
1475 o008 | 008 | 007 | 007 [ o008 | o028 | 006 [ o006 | op8 | 008 [ 007 0,08
1525 005 | 008 | 007 | 00 [ 007 | o008 | 007 | 0o0F | 007 | 007 [ 007 0.08
15675 oos | 008 | 007 | 008 | o008 | 008 | 007 | oofF | 007 | 008 | 007 0,08
1625 005 [ 005 | o006 [ 006 | 006 | 007 [ 006 | oo6 | 008 | 008 | 006 0,07
1675 005 [ oo04 [ o007 [ o007 [ 007 | oof [ O0f | 006 | 008 | 005 | 005 0.0
1725 005 | 008 | o007 [ 007 [ 007 | oo | o0& | ooF | 007 | 008 | 007 0.08
1775 008 [ 006 | 006 | 006 [ 007 | 006 | 006 [ o006 | 008 | 0068 | 007 0.07
1825 005 | 005 | o6 | oo6 [ oo | oo | oo6 [ oos | ooe | ope | 007 0,07
1675 oo | 008 | oo8 | o007 [ o007 | oo8 | o0oF | oofF | ooF | 007 | 007 0,08
1025 008 | oo4 | 007 [ 006 [ 005 | 006 | 006 | ooF | o008 | 008 | 007 0.07
1075 004 | oo4 | o005 | o005 | 005 | oos | 005 | oos | 005 | 005 | 005 0,05
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f@'ﬁl Extract from the test report - Part 1: Power Quality
. o Repart Mo
o Page 38 of 56 20THO373_TR3_Rev2S_3_excerpt-part_1_3
Higher Frequencies components | Hdhere Freguenzean
Rated cument ! Mennstrom [A]: 33,1
ppePd | 0-5| w0 | 20 [ 30 [ 40 | s0 | eo [ 70 | 8o | en | 100 | Pa | Max
f [kHz] I [%6ln]
2.1 0,31 0,35 0,36 0.35 0,30 0,29 032 0.32 031 0,28 028 026
23 0,22 0,26 022 0.27 0,25 0,28 0,24 0.27 0,28 0,24 0.18 028
2.5 o7 0,15 0,20 0.15 0,19 017 0,20 018 0,20 0,22 024 024
27 0,20 0,23 0,26 027 0,26 0,25 0,27 0.27 0,28 0,28 020 028
28 0,14 0,15 0,12 0.20 0,22 0,24 022 0.24 0,23 0,25 D15 025
3.1 0,14 017 0,15 0.15 0,15 0,15 0,16 0.15 0,18 0,15 D15 0Aa7
33 0,16 0,18 0,12 0.21 0,22 0,23 0,23 022 0,24 0,23 018 024
3.5 0,11 0,12 0,12 0.13 0,15 0,16 0,15 017 0,18 0,18 0.15 018
3T 0,18 047 0,20 0.1 0,21 0,21 0,20 0.20 0,20 018 0.18 021
38 AT 047 0,20 0.20 0,21 0,21 0,20 0.21 0,20 0,21 023 023
4,1 0,22 0,12 0,20 0.25 0,22 0,20 0,17 0.18 0,21 0,26 028 028
4.3 015 0,15 0,18 0.18 0,20 0,20 0,18 0.18 0,148 012 021 021
4.5 015 0,16 0,18 0.18 0,19 0,18 0,18 018 0,20 0,20 024 024
47 0,12 0,11 0,14 014 0,15 0,14 0,16 0.16 0,18 0,15 013 016
4.8 0,13 0,16 07 017 0,17 0,18 0,18 0,18 0,19 0,20 022 022
5.1 0,14 0,16 07 0,18 0,19 0,20 0,21 0,22 0,21 0,22 022 022
53 0,13 0,11 0,14 017 0,20 0,18 0,18 0.18 0,20 0,21 018 021
55 0,12 0,13 0,14 0.16 0,18 017 0,13 0,14 0,15 0,18 021 021
57 0,18 0,12 0,20 0.22 0,25 0,24 0,16 0.18 0,23 0,23 024 025
58 0,12 0,08 0,12 0.13 0,13 0,14 0,12 0.12 0,13 0,13 0.13 0.14
G, 1 0,12 0,09 0,11 0.13 0,13 0,13 0.1 0.12 0,12 0,13 014 0.14
6.3 0,11 0,08 0,10 0.11 .11 0,11 0,10 0.11 0,12 0,12 013 013
6.5 0,08 0,08 0,02 0.10 0,10 0,11 0,12 0.11 0,11 0,11 0.10 0,12
6,7 0,08 0,08 0,02 0.10 0,10 0,10 0,10 0.10 0,10 0,10 0.11 0.11
6.9 0,09 0,08 0,10 0.10 0,10 0,11 0,10 0.10 0,10 0,10 0.10 0.11
7.1 0,09 0,08 0,02 0.10 0,11 0,11 0,12 0,12 0,12 0,11 0.10 0,12
73 0,08 0,08 0,11 0.1 0,13 0,14 0,14 0.12 0,11 0,10 0.12 0.14
7.5 0,10 0,08 0,13 0.13 0,12 0,15 0,17 0.12 0,12 0,12 0.13 0.17
i7 0,13 0,08 0,20 0.13 0,18 0,14 0,16 018 0.18 047 0.12 020
7.8 0,14 0,11 0,23 0.13 0,18 0,15 0,18 0.18 017 047 013 023
.1 0,10 0,09 0,12 014 0,12 0,13 0,14 0.12 0,11 0,10 0.10 0.14
83 0,10 0,08 0,12 0.12 0,10 0,12 0,15 0.12 0,11 0,10 0.10 0.15
85 0,12 0,11 0,13 0,14 0,14 0,15 0,15 0.15 0,14 0,14 013 0.15
87 0,23 0,24 027 0.28 0,29 0,29 0,20 0.30 0,31 0,31 020 031
=R 0,20 0,22 0,23 0.24 0,24 0,25 0,25 0.25 0,25 0,25 021 031
Maote / Ammerkung:
The stated hamonics are maximum values of all 3 phases. / Die angegebenen Hamonischenwerte sind
Maximalwerte Gber alle 3 Phasen.
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";Z-l Extract from the test report - Part 1: Power Quality
e/ Repart Mo
e Page 39 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3
SUN2000-30KTL-M3 (400 V) (V100R001)
Harmonics | Harmonische
Rated cument / Nennsfrom [A]: 43,3
Prwr] |o0-5| 0 [ 20 | a0 | 40 [ s0 | 80 [ 70 | a0 | e [ 100 | P | Max
Order I [0
1 3.85 10012 | 20,27 | 30,21 | 40,40 | 5063 | 81,05 | 71,00 | BD22 | 9121 | 101,16 | 11207 | 11207
2 0,14 0,08 0,02 .13 0,11 0,08 0,23 0.11 0,17 0,15 0.16 0.16 023
3 0,08 0,07 0,02 0.12 0,11 0,16 0za 0.18 0,14 047 021 0.08 0.2za
£ 0,02 0,08 0,05 0,05 10,08 0,06 0,07 0,08 0,08 0,08 0,08 0,04 0,08
5 0,30 0,38 0,27 0.35 0,34 0,28 0,28 0.4 0,34 0,27 026 057 0.&T
i 0,05 0,04 0,05 a.or 10,08 0,05 0,05 0.06 0,0a 0,05 0.05 0.04 0.07
7 0,24 0,14 0,12 0.20 0,24 0,25 0,15 o.2e 0,20 0,23 021 0.53 0.53
8 0,03 0,03 0,04 0,04 0,04 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,04
g 0,05 0,05 0,6 0.07 0,08 0,05 0,05 0.06 0,05 0,06 0.05 0.08 0.08
10 0,03 0,104 0,02 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.02 0.02 0.04
1 o182 0,20 0,23 011 0,21 022 0,25 027 0,22 0,23 020 0.30 0,33
12 0,02 0,02 0,01 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
13 0,31 0,06 0,23 0.12 0,14 0,18 0,12 0.28 0,34 0,34 032 1.02 1.02
14 0,02 0,03 0,02 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03 0.03
15 0,03 0,03 0,02 0.03 0,02 0,02 0,02 0,02 0,03 0,03 0.02 0.08 0.08
16 0,03 0.02 0,03 0.02 0,02 0,03 0,03 0.03 0,03 0,03 0.03 0.03 0.03
7 012 0,21 0,08 0.18 0,18 0,13 017 0.18 0,20 0,22 0.18 0.45 0.45
18 0,02 0,01 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0,02 0.02 0.02 0.02
18 o7 0,08 0,10 0.08 0,15 0,12 0,14 0.20 0,25 0,30 028 0,71 0,71
20 0,02 0,02 0,02 0.02 0,02 0,02 0,03 0.03 0,03 0,03 0.03 0.02 0.03
21 0,02 0,03 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0,03 0.02 0.04 0.04
22 0,01 0,02 0,02 0.02 0,01 0,01 0,02 0.02 0,02 0,02 0.02 0.03 0.03
23 0,08 0,10 0,02 0.13 0,13 0,02 0,08 0,11 0,14 0,14 016 052 0,52
2 0,01 0,01 0,01 0.01 0.0 0,01 0,02 0.01 0,02 002 0.02 0.02 D.02
25 0,11 0,05 0,07 0.07 0,08 0,12 0,13 0.13 0.21 0,26 0.24 0.40 0.40
26 0,01 0,02 0,02 0.02 0,01 0,02 0,02 0.02 0,02 0,02 0.02 0.03 0.03
7 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,02 0,03 002 0,04 0,04
28 0,01 0,01 0,01 0.01 0.0 0,01 0,01 0.01 0,01 0,01 0.01 0.03 0.03
28 0,11 013 0,02 0.05 0,07 0.05 0,07 0.06 0,09 0,13 015 0.46 0.46
30 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0.02 0.02
3 012 0,06 0,04 0.04 0,05 0,05 0,02 0,08 0,11 0,16 0.18 0,18 0,18
2 0,01 0,02 0,02 0.02 0,01 0,01 0,02 0.01 0,02 0,02 0.02 0.03 0.03
33 o.02 0,02 0,02 0.02 0,03 0,03 0,04 0.03 0,02 004 0.03 0.03 0.04
4 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0.04 0.04
35 0,14 0,16 0,11 0.12 10,04 0,06 0,06 0,08 0,07 0,08 0.11 028 0.2za
36 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,02 0,02
) 0,08 0,07 ] 0.04 0,03 002 0,08 o.ov 0,08 012 013 0.08 0.13
38 0,01 0,02 0,01 0.01 0,01 0,01 0,02 0.01 0,02 0,01 0.01 0.03 0.03
38 0,02 0,02 0,03 0.0z 10,03 0,03 0,04 0.03 0,03 0,05 0.05 0.04 0.05
40 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,03 0,03
41 0,14 0,16 0,15 0.13 0,11 0,13 0,10 0.11 0,12 0,11 011 0.08 0.16
42 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0.0z 0.02
43 0,07 0,05 0,03 0.03 10,05 0,02 0,05 0.05 0,04 0,08 0.10 0.07 0.10
44 0,01 0,01 0,01 0,01 0,01 0,01 0,02 0,02 0,02 0,02 0,02 0,03 0,03
45 0,02 0,02 0,03 0.03 0,03 0,03 0,04 0.05 0,04 005 0.05 0.03 0.05
44 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0.0z 0.02
47 o117 0,14 0,18 017 0,18 0,14 0,16 0,14 0,14 0,15 0.14 o.10 0.i8
48 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,02 0,02
48 0.08 0,04 0,02 0.02 0,03 0,05 0,05 0.05 0,05 0.07 0.08 0.08 0.08
50 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0.03 0,02 0,02 0.02 o0.02 0.03
THC [%l] 0,82 0,84 0,82 0.61 0,54 0,82 0,71 0.78 0,73 0,84 0.83 1.82 182
Maximum wvalues cver harmonic order (from 2™ arder, In = fih}) f Maximalwerte (ber Oberschwingungsordnung: 1,02
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Report No.:

Interharmonics | Zwischenharmonische
Rated cument ! Nennsfrom [A]: 43,3

PP |0-5] 10 | 20 [ 30 | 40 [ s0 [ eo | 70 | 8o | e0 | 100 | Pow [ max

f[Hz] I [31n]
Th 0,07 0,05 0,07 0.11 10,08 0,11 0,12 0.12 0.1a 0,13 0.14 0.11 016
125 0,04 0,04 0,05 0.06 10,05 0,06 0,07 0.07 0,09 0,08 0.10 0.05 0.10
175 0,03 0,03 0,04 0.04 0,05 0,05 0,06 0.06 0,08 0,06 0,06 0.04 0,06
225 0,05 0,06 0,08 0.0e 0,09 0,10 0,02 0.10 0,10 0,11 0.11 0.06 0.11
275 0,06 0,07 0,08 0.o07 0,08 0,08 0,08 0.08 0,08 0,02 0,08 0.08 008
325 0,05 0,06 0,08 0.10 0,09 oog 0,11 011 o012 13 0.13 0.05 0.13
ars 0,04 0,04 0,04 0.05 0,08 0,06 n.o7 0.07 0,07 0,08 D.o7 0.03 D.0B
425 0,02 0,03 0,03 0.03 10,03 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0.03
475 0,02 0,03 0,03 0.03 10,03 0,04 0,03 0.03 0,03 0,03 0.03 0.04 0.04
525 0,03 0,04 0,04 0.04 0,04 0,04 0.04 0.04 0,04 0,04 0.04 0.04 0.04
575 0,03 004 0,04 0.04 0,04 004 0,05 0.04 0,04 0,04 0.04 0.03 0.05
B25 0,03 0,04 0,04 0.04 0,04 0,04 0,04 0.04 0,04 0,04 0.05 0.04 0.05
875 0,04 0,05 0,05 0.05 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0.04 0.05
725 0,04 004 0,04 0.04 0,04 004 0,04 0.04 0,04 0,04 0.04 0.04 0.04
Lkl 0,03 0,03 0,03 0.03 10,03 0,03 0,03 0.03 0,03 0,03 0.03 0.05 0.05
825 0,07 0,08 0,08 0,08 10,08 0,08 0,08 0,08 0,08 0,08 0,08 0.08 0.0a
B7s 0,03 0,04 0,04 0.04 0,04 0,04 0,04 0.04 0,04 0,04 0.04 0.04 0.04
o025 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0.05 0,05 0,05 0.D& 0.05 D.06
275 0,04 0,05 0,05 0.05 0,04 005 0,05 0.05 0,05 0,05 0.D& 0.04 0.06
1025 0,03 0,03 0,04 0.04 0,03 0,03 0,03 0.03 0,04 0,04 0.04 0.04 0.04
1075 0,02 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0,03 0.04 0.04
1125 0,03 004 0,04 0.04 10,03 0,03 0,03 0.03 0,04 0,04 0.04 0.04 0.04
1175 0,03 0,04 0,04 0.04 10,03 0,03 0,03 0.03 0,03 0,03 0.03 0.05 0.05
1225 0,03 0,03 0,04 0.04 0,03 0,03 0,03 0.03 0,04 0,04 0.04 0.04 0.04
1275 0,03 0,05 0,05 0.05 0,04 0,04 0,04 0.05 0,05 0,05 0.05 0.05 0.05
1325 0,02 0,03 0,03 0.03 0,03 0,03 0,02 0.03 0,03 0,03 0,03 0.04 0.04
1375 o.02 0,03 0,03 0.03 0,02 o0z 0,03 0.03 0,03 0,03 0.03 0.03 0.03
1425 0,03 0,03 0,03 0.03 10,03 0,03 0,03 0.03 0,03 0,104 0.04 0.05 0.05
1475 0,03 0,03 0,04 0.03 10,03 0,02 0,03 0.03 0,03 0,03 0,03 0.05 0,05
16525 0,03 0,03 0,04 0.03 10,03 0,03 0,03 0.03 0,03 0,03 0.04 0.04 0.04
1575 0,03 0,04 0,04 0.04 0,03 0,03 0,04 0.04 0,04 0,04 0.04 0.05 0.05
1625 o.02 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.04 0.04
1675 0,02 0,02 0,02 0.02 0,02 o.02 0,02 0.02 0,02 0.0z 0.03 0.04 0.04
1725 0,03 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,04 0,03 0.04 0.04
1775 0,02 0,03 0,03 0.03 0,02 0,02 0,02 0.02 0,03 0,03 0.03 0.04 0.04
1825 0,02 0,02 0,03 0.03 0,02 0,02 0,02 0.02 0,03 0,03 0.03 0.04 0.04
1875 0,03 0,03 0,04 0.04 10,03 0,03 0,03 0.04 0,04 0,04 0,04 0.03 0.04
1825 0,02 0,02 0,02 0.02 0,02 o.02 0,02 0.02 0,02 0.0z 0,02 0.04 0.04
1975 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.0z 0,02 0,02 0,03 0.04 0.04
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":3'| Extract from the test report - Part 1: Power Quality

WIS Report Mo
HrH Page410f56  20THO373_TR3 Rev25_3_excerpt-part_1_3
Higher Frequencies components | Hdfere Freguenzen

Rated cumrent ! Nennstrom [A]: 43,3

PP | 0-5| w [ 20 [ 30 | a0 | so [ eo | 7o | eo | w0 | 100 | P | Max
f [kHz] I [ In]

2,1 0,18 0,18 0,16 0.14 0,12 0,13 0,12 014 0,14 0,15 0.16 0.12 0.18
2.3 0,12 0,14 0,12 017 0,17 0,15 0,18 0.15 0,15 0,16 0.15 0.12 018
25 0,08 0,08 0,06 0.06 0,08 0,07 0,07 0.08 0,08 0,02 0,08 011 011
27 0,11 0,13 0,15 0.16 017 0,18 0,20 0.20 0,20 0,20 020 0.17 020
28 0,06 0,06 0,10 0.11 0,13 015 0,16 0.18 017 0,18 0.1e 013 p.i|
3.1 0,08 0,10 0,10 o.oe 0,08 0.08 0.08 0.oe 0,10 011 0.10 013 013
33 0,08 0,10 0,10 011 11 o117 0132 0.14 0,14 014 0.16 021 021
35 0,04 0,07 0,6 0,05 0,05 0,06 0,08 0,08 0,08 0,08 0,10 0,07 0,10
37 0,07 0,07 0,10 0,08 0,08 0,08 0,07 0,07 0,07 0,08 0,08 0,21 0.21
3.9 0,08 0,02 0,02 0,08 0,08 0,08 0,08 0.08 0,07 0,08 0,11 0,18 018
4.1 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0.05 0,05 0,05 0,07 0,20 020
43 0,08 0,08 0,07 o0.ov7 0,07 0,08 0,07 0.08 0,07 0,06 0,08 0,08 00|
4.5 0,10 0,08 0,07 0.08 0,048 0,08 0,08 0.08 0,04 0,08 0.08 0.18 0.18
4.7 0,05 0,04 0,05 0.06 0,07 0,07 0,07 a.or 0,04 0,08 0.7 0.10 0.10
4.9 0,08 0.07 0,07 0.08 0,08 0,08 0,02 0.08 0,10 0,10 0.10 0.22 022
5.1 0.07 0,08 0,08 0.10 0,10 0,10 0,10 0.12 0,15 0,16 0.13 0.24 0.24
5.3 0,04 0,03 0,05 0.08 0,08 0.07 0,08 0.0e 011 0,13 0.13 0.24 0.24
5.5 0,04 0,03 0,05 0.07 0,04 0,04 0,05 0.06 0,07 002 0.10 014 0.14
5.7 0,03 0,03 0,04 0.05 0,03 0,03 0,04 0.04 0,05 0,06 0.7 0.10 0.0
582 0,02 0,02 0,03 0.03 0,03 0.03 0,032 0.03 0,04 0,04 0.04 0.08 D.08
B,1 0,02 0,02 0,03 0,03 0,02 0,02 0,03 0.03 0,04 0,04 0,05 0,06 0,08
8,3 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0,06 0,06
8.5 10,01 0,01 0,01 0.01 0,01 0,01 0,0z 002 0,02 0,02 002 0.04 0.04
8.7 0,01 0,01 0,02 0,02 o.M 0,01 0,02 0,02 0,02 0,02 0,02 0,03 0.03
6.9 0,01 0,01 0,02 0,02 o.M 0,01 0,02 0,02 o0z 0,02 0,02 0,03 0.03
7.1 0,01 0,01 0,01 0.0 0,01 0,01 0,01 0.01 0,01 0,01 002 0.03 0.03
T3 0,01 0,01 0,01 0.0 o.m 0,01 0,01 0.01 0,01 0,01 0.01 0,02 0.02
7.5 0,01 0.01 0,01 0.01 o.M 0,01 0,01 0.01 0,01 0,02 0.02 0.03 0.03
7.7 0,01 0.01 0,01 0.01 o.M 0,01 0,01 0.01 0,01 0,01 0.1 0,02 0.02
7.8 0,01 0,01 0,01 0.01 o.M 0,01 0,01 0.01 0,01 0,01 0.02 0,02 0.02
8.1 0,01 0,01 0,01 0.02 0,02 0,02 0,02 0.02 0,02 002 0.02 0.03 0.03
8.3 0,07 0,07 0,07 0.07 0,07 0.07 0,07 0.07 0,07 007 0.7 0.08 0.08
85 0,18 0,20 0,21 0,20 0,21 0,23 0,24 0.24 0,21 0,21 0.24 0,26 026
87 0,18 0,18 0,16 0,22 0,24 0,20 0,18 0.18 0,28 027 0,18 0,15 027
2.9 0,07 0,02 0,08 0,08 0,08 0,08 0,08 0.08 0,03 0,02 0,08 0,16 0,16

Mote £ Ammerkung:

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind

Maximalwerte dber alle 3 Phasen.
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Extract from the test report - Part 1: Power Quality
Report Mo.:
s Page 42 of 56 20THO373_TR3_Rev25_3_swcerpt-part_1_3
SUN2000-36KTL-M3 {400 V) (V100R001)
Harmonics | Harmonische
Rated cument ! Nennsfrom [A]: 52,0
Prwpg [o0-5 ) o [ 20 | 30 | 40 | o [ e | 7o [ a0 | =0 [ 100 | Pew | Max
Order In [Fak]
1 355 10,08 | 20,08 | 30,04 | 40,20 | 5025 | @027 | 70,16 | BO,10 | 9000 | 100,01 | 109,87 | 10887
2 012 0,08 0,10 0.0e 0,09 012 0,17 o.1e 0,22 0,20 025 011 0.25
3 0,06 0,05 0,06 0.06 0,11 0,18 0,20 0,22 0,25 0,22 026 0,21 026
< 0,04 0,04 0,04 0.04 0,04 0,05 0,05 0.06 0,05 0,06 005 0.05 0,06
5 0,54 0,83 0,46 0.48 0,51 047 0,50 0.52 067 0,87 086 0.74 0.74
5} 0,04 0,03 0,04 0.04 0,04 0,04 0,05 0,05 0,03 0,03 0,03 0,03 0.05
T 047 022 0,15 0.21 0,25 0,30 0,27 0.37 044 0,24 058 0.65 0.58
a 0,04 0,03 0,05 0.04 0,04 0,04 0,04 0,04 0,04 0,03 0,03 0,04 0,05
g 0,04 0,05 0,04 0.04 0,04 0,04 0,04 0.05 0,04 0,04 004 0.05 0.05
10 0,05 0,04 0,04 0.04 0,04 0,05 0,06 0.06 0,05 0,04 004 0.05 0.06
1 0,23 0,31 0,27 0.11 0,15 022 0,25 0.28 0,29 0,35 036 0,33 026
12 0,04 0,04 0,07 0.05 0,05 0,05 0,05 0.05 0,05 0,04 004 0.05 007
13 0,23 0,11 0,27 0,18 0,20 0,15 0,18 0,22 0,27 0,27 0,30 031 021
14 0,05 0,05 0,05 0.04 0,04 0,03 0,04 0,04 0,05 0,05 005 0.05 0.05
15 0,05 0,05 0,04 0.04 0,04 0.04 0,03 0.03 0,05 0,05 0105 0.0g 0.06
16 0,04 0,03 0,03 0.03 0,04 0,03 0,04 0,04 0,05 0,05 0,05 0,04 0.05
T 012 0,21 0,02 0.18 0,18 0,11 0,17 0.20 0,23 0,29 032 0.33 0.23
1B 0,03 0,03 0,03 0.03 10,03 0,03 0,04 0,04 0,04 0,05 0,05 0,04 0,05
18 0,11 0,11 0,15 0.08 0,21 0,15 0,02 0.16 0,20 0,20 0.24 0.26 0.26
20 0,03 0,03 0,04 0.03 0,03 0,03 0,03 0.03 0,04 0,04 0105 0.03 0.05
21 0,03 0,104 0,04 0.03 0,04 0,03 0,03 0,04 0,04 0,06 007 0.07 007
22 0,03 0,03 0,03 0.03 10,03 0,02 0,03 0.03 0,03 0,03 004 0.03 0.04
23 0,04 0,06 0,04 0.04 10,03 0,10 0,02 0,08 0,13 0,12 021 0,23 0.23
2 0,02 0,03 0,03 0.02 0,02 0,02 0,03 0.03 0,03 0,03 0.03 0.03 0.03
25 0,06 0,05 0,04 0.06 0,07 0,14 0,11 0,10 0,13 0,16 021 0,22 022
26 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0,02 0,03 0,03 003 0.03 0.03
7 0,03 0,02 0,03 0.03 10,03 0,03 0,03 0.04 0,03 0,03 0103 0.04 0.04
28 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 o2 0,03 0,03 0,03 0.03
28 011 0,08 0,10 0.05 0,07 0.07 0,10 0.08 o0.07 o1z 015 017 07
20 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0.03
3 0,07 0,05 0,04 0.05 0,04 0,06 0,08 0.07 0,08 0,08 0.13 0.15 0.15
2 0,01 0,02 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0,03 0103 0.03 0.03
33 002 [ oo2 [ oo2 [ op2 [ op2 | 0p02 | o2 | oo2 | op2 | o002 | D02 | 003 0.03
4 0,01 0,02 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0,03 0103 0,02 0.03
35 015 [ o012 [ 011 0og | o0 [ 007 [ oo2 [ o0 [ o410 [ op08 [ Doe [ oo 0.15
36 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0.02 0,02 0,02 0103 0.02 0.03
iy 0,07 0,06 0,07 0.o07 0,05 0,05 0,05 0.05 0,04 0,05 0.o7 o.oa 0.oa
38 0,01 0,01 0,0% 0.01 oM 0,01 0,01 0.0 0,02 0,02 002 0,02 D.02
3B 0,02 0,01 0,01 0.01 o.M 0,01 0,02 0.02 0,02 0,03 0103 0,02 0.03
40 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,02 [ 002 [ opo2 0,02
41 0,14 0,14 0,13 0.10 0,10 0,12 0,08 0.11 0,12 0,10 0,08 0.08 0.14
42 0,01 0,01 0,01 0.01 o.M 0,01 0,01 0.0 0,01 0,01 0102 0.0z 0.2
43 0,06 0,104 0,04 0.06 10,03 0,05 0,07 0.08 0.0a 0,05 006 0.07 0.08
44 0,01 0,01 0,01 0.01 o.M 0,01 0,01 0.01 0,01 0,01 0102 0,02 0.02
45 0,02 0,02 0,02 0,02 0,0 0,02 0,02 0,02 0,02 0,02 002 0,02 0,02
46 0,01 0,01 0,01 0.01 o.m 0,01 0,01 0.0 0,01 0,01 0.1 0.1 0.01
47 0,11 0,13 0,13 0.12 0,13 0,12 0,12 0.13 0,13 013 012 011 0.13
48 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0101 0.01 0.01
48 0,06 0,04 0,04 0.07 10,08 0.08 0,08 0.10 0,03 0,05 007 0.08 0.10
50 0,01 0,01 0,01 0.01 oM 0,01 0,01 0.0 0,01 0,02 002 0,01 D.02
THC [*%l] 0,88 0,88 0,72 0.67 0,75 0,75 0,83 0,80 1.00 1.10 122 1.24 1.24
Maximum values over harmonic order (from 2™ arder, In = fih}) | Maximatwerfe iber Oberschwingungsordnung: 0,74
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Report Mo

Interharmonics ! Zwischenharmonische
Rated cument / Nennstrom [A]: 52,0
PP |0-5] 10 | 20 [ 30 | 0 | s0o [ e0 | 70 | s0 | e | w0 | P | max
f [Hz] I [ In]
78 0,08 0,08 0,06 0.08 0,08 0,10 0,10 041 0,12 0,14 015 0.14 041
125 0,04 0,04 0,04 0.05 0,05 0,06 0,06 0.14 0,08 0,08 0.06 0.06 0.14
175 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0.08 0,05 0,05 005 0.05 0.oe
225 0,04 0,05 0,05 0,06 0,07 0,07 0,07 0.08 0,08 0,08 0.06 0.05 008
275 0,04 0,05 ] 0.07 0,07 0,06 0,07 0.08 0,05 0,05 0.05 0.05 D.aoe
325 0,05 0,08 0,07 0.08 0,08 0,10 0,02 0.08 0,08 0,08 0.05 0.06 010
75 0,08 0,08 007 0.08 0,08 0,07 0,07 0.08 0,07 0,08 0.05 0.07 D.08
425 0,07 0,08 0,08 0.orv 0,07 0,07 0,07 0.08 o,0ov 0,06 0.05 o.or 0.08
475 0,08 0,08 0,07 0.07 0,07 0,07 0,08 0.11 0,07 0,08 0,05 0.08 0.11
525 0,08 0,07 0,08 0.10 0,10 0,13 0,12 0.10 0,038 0,08 007 0.08 013
575 0,07 0,08 0,10 0.11 0,10 0,08 0,02 0.10 0,08 0,08 007 0.08 0.11
825 0,08 0,10 0,12 011 0,10 0,12 0,11 0.08 0,08 0,02 008 0.08 D12
875 0,08 0,11 0,02 0,10 0,08 0,08 0,08 0.08 0,10 0,08 008 0.10 0.11
725 [RE 0,10 0,10 0.08 0,08 0,08 0,08 0.08 0,10 0,10 0.10 0.10 0.11
775 0,08 0,08 0,06 0.06 0,08 0,06 0,07 0.07 0,10 0,10 008 0.08 0.10
825 0,10 0,10 0,02 0.10 0,10 0,11 0,11 0.10 0,12 0,12 0.12 0.10 D.12
a75 0,08 0,08 0,07 0.08 0,07 0,07 0,07 0.08 0,038 0,10 0.11 0.07 0.11
825 0,07 0,08 0,02 0.10 0,08 0,10 0,10 0.08 0,11 012 0.12 0.08 D12
g7h 0,05 0,08 0,08 0.08 0,07 0,07 0,07 0.07 0,08 0,10 0.10 0.07 0.10
1025 0,06 0,07 0,08 0.07 0,07 0.07 0,07 0.06 0,08 0,08 0.10 0.07 0.10
1075 0,05 0,08 ] 0.07 0,05 0,06 0,05 0.05 0,07 0,08 0,08 0.06 0.08B
1125 0,05 0,08 0,07 0,06 0,05 0,06 0,06 0.06 0,07 0,08 0,08 0.07 0.08
11756 0,05 0,08 0,08 0.07 0,05 0,06 0,06 0.06 0,08 0,07 007 0.07 007
1225 0,04 0,05 0,06 0.06 10,05 0,05 0,05 0.06 0,08 0,06 0.06 0.0orv 0.7
1275 0,05 0,08 ] 0,06 0,05 0,06 ] 0.06 0,08 0,08 0.06 0.07 0.o7
1325 0,04 0,05 0,05 0.05 0,04 0,05 0,05 0.05 0,05 0,08 0.05 0.06 0.06
1375 0,04 0,04 0,04 0.05 0,04 0,04 0,04 0.4 0,05 0,05 0.05 0.06 0.06
1425 0,04 0,04 0,05 0.05 0,04 0,04 0,05 0.05 0,08 0,08 0,06 0.07 0.7
1475 0,02 0,04 0,05 0.05 0,04 0,04 0,04 0.4 0,05 0,06 0.05 0.06 0.06
1525 0,03 0,04 0,05 0,05 0,04 0,04 0,05 0.05 0,08 0,08 0,06 0.07 0.o7
1575 0,02 0,04 0,05 0.05 0,04 0,04 0,05 0.05 0,08 0,08 0.06 0.06 006
1625 0,02 0,02 0,04 0.04 0,03 0,02 0,04 0.4 0,05 0,05 0.06 0.05 D.06
1675 0,03 0,03 0,03 0.03 10,03 0,03 0,03 0.03 0,04 0,05 0.05 0.04 0.05
1725 0,03 0,03 0,04 0,04 0,03 0,03 0,04 0.4 0,05 0,08 0.06 0.05 0.06
17756 0,03 0,03 0,03 0.03 10,03 0,03 0,03 0.03 0,04 0,05 0.05 0.05 0.05
1825 0,02 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,04 0,05 005 0.05 0.05
1875 0,02 0,02 0,03 0.04 0,03 0,02 0,03 0.4 0,04 0,05 0,06 0.05 0,06
1825 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0.02 0,03 0,04 0.04 0.04 004
1875 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0,03 0.04 0.03 0.0
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Exiract from the test report - Part 1. Power Quality

Report No.:

Higher Frequencies components | Hdhere Frequenzen
Rated cument / Nennstrom [A]: 52,0
P[P | 0-5 | | 20 [ 30 | @0 [ 50 [ eo [ 70 [ eo | o0 [ 100 | Po | max
f [kHz] I [ In]

2,1 0,16 015 0,14 0.12 0,13 0,13 0,12 0.15 0,14 0,13 013 0.13 016
23 0,12 0,14 0,14 0.13 0,14 0,12 0,13 0.13 0,14 0,14 0,13 0.12 0.14
25 0,07 0,05 ] 0.08 0,07 0,08 0,08 0.1 0,08 0,08 0.10 0.10 0.11
27 0,09 013 0,13 0,14 0,14 0,14 017 0,16 0,15 0,16 0.16 0.16 0i7
24 0,04 0,08 0,10 0.12 0,11 0,12 0,14 0.14 0,13 0,14 0.15 0.14 0.15
3.1 0,06 0.08 0,08 0.07 0,07 0,07 0,08 0.08 0,10 0,08 008 0.oe 0.10
33 0,06 0,09 0,10 0.13 0,11 0,12 0,13 0,14 0,18 0,16 0.15 0.16 0.16
35 0,05 0,05 ] 0.08 0,08 0,07 0,10 0.11 0,13 0,14 0.13 014 0.14
37 0,05 0,08 0,10 0.o8 0,08 0,08 0,08 0.08 0,08 0,10 0.10 0.o8 0.10
38 0,07 0,08 0,02 0.12 0,09 0,08 0,11 0.11 0,11 0,15 0.16 0.16 0.16
4.1 0,06 0,05 0,06 0.06 0,05 0,05 0,07 0.06 0,09 0,14 0.14 0,14 0.14
43 0,06 0,08 0,02 0.10 0,08 0,08 0,02 0.08 0,09 0,10 0.10 011 011
4.5 0,08 0,08 0,02 0.10 0,04 0,08 0,10 0.oa 0,10 0,14 0.15 0.16 0.16
47 0,06 0,06 0,08 0.06 0,08 0,08 0,08 0.07 0,07 013 0.14 0.15 015
4.8 0,08 0,07 0,02 0.08 0,10 0,10 0,11 0.10 0,10 0,12 0.11 0.12 012
5,1 0,08 0,07 0,12 0.10 0,14 0,14 0,12 0.13 0,13 047 0.18 0.20 020
53 0,04 0,04 0,02 0.08 0,10 0,10 0,02 0.12 0,12 0,12 0.16 0.18 0.18
55 0,05 0.05 0,08 0.oe 0,08 0,07 0,08 0.08 0,10 013 016 0.18 D.18
57 0,03 0,03 0,06 0.07 0,05 0,06 0,05 0.07 0,07 0,09 0.11 017 0i7
58 0,02 0,02 0,04 0.05 0,03 0,04 0,04 0.05 0,05 0,05 0,06 0.07 007
G, 1 0,02 0,02 0,03 0.04 0,03 0,02 0,02 0.04 0,04 0,04 0.04 0.05 0.05
G2 0,02 0,02 0,02 0.02 0,02 0,02 0,03 0.03 0,03 0,03 0.03 0.04 0.04
6.5 0,01 0,01 0,02 0.02 0,01 0,02 0,02 0,02 0,02 0,03 0,03 0.03 0.03
6.7 0,01 0,01 0,02 0.02 0,01 0,01 0,02 0.02 0,02 0,02 0,02 0.03 0.03
G598 0,01 0,01 0,02 0.0z 0,0 0,01 0,02 0.0z 0,02 0,02 0.03 0.03 0.03
7.1 0,01 0,01 0,02 0.01 0,01 0,01 0,01 0.01 0,02 0,02 0.02 0.02 D02
73 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,02 0,02 0.02 D02
7.5 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,02 0,02 0.02 002
7.7 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0,02 0,02
7.8 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0.02 002
g1 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.02 0,02 0,02 0.1 0.02 D02
33 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.02 D02
85 0,05 0,08 0,07 0.07 0,05 0,05 0,05 0.05 0,08 0,05 0.06 0.06 0.07
a7 0,15 a7 0,18 018 0,20 0,20 0,20 0.20 0,20 0,20 021 021 D21
g8 0,14 0,14 0,14 014 0,15 0,15 0,14 0.15 0,15 0,14 0.14 0.15 015

Mate 7 Anmerkung:

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Hamonischenwerte sind

Maximalwerte Gber alle 3 Phasen
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e Report No.:

e Page 45 of 56 20THO373_TR3_Rev25_3_sxcarpt-part_1_3

SUMN2000-40KTL-M3 (400 V) (V100R001)
Harmonics [ Harmonische
Rated cument / Nennsfrom [A]: 57,8
prwp] |o0-5| w [ 20 [ a0 | 40 [ s [ s | 70 [ a0 | e0 [ 100 | Pew | Max
Order In [%5L]
1 3,48 10,10 | 1894 | 30,28 | 4032 | 50,38 | @019 | #0,47 (| EBD,20 | 90.10 | 100,05 | 110,08 [ 110,08
2 0,07 0,06 0,07 0.oa 0,11 012 0,15 011 0,14 0,10 013 011 D15
3 0,07 0,07 0,10 0,12 0,18 0,23 0,23 0,18 0,20 0,22 028 0.23 028
< 0,04 0,04 0,04 0.05 0,05 0,05 0,05 0.04 0,05 0,04 0.5 0.05 005
5 0,56 0,55 0,27 0.45 0,42 0,44 0.47 0.55 0.53 0,82 068 0.76 076
5} 0,03 0,04 0,04 0.05 0,05 0,05 0,04 0.03 0,03 0,03 0.03 0.03 D05
T 0,55 0,21 0.13 012 0,23 0,31 022 0.32 040 047 0.51 0.53 055
a 0,04 0,04 0,04 0.05 0,04 0,04 0,04 0.04 0,04 0,03 0.03 0.03 005
g 0,06 0,05 0,04 0.04 0,04 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,06
10 0,04 0,04 0,03 0.03 0,03 0,04 0,04 0,05 0,04 0,05 0,05 0,05 0,05
11 0,25 0,30 0.18 0.10 0,15 0,20 0.24 0.31 0.32 0,32 021 0.32 032
12 0,03 0,03 0,03 0.03 0,03 0,04 0,04 0.05 0,04 0,05 0.5 0.05 005
13 0,25 0,02 0,22 0.17 0,12 0,15 0,12 0.22 0,25 0,27 0.zg 0.27 02|
14 0,03 0,03 0,03 0.04 0,03 0,04 0,04 0.04 0,05 0,05 0,05 0,05 0,05
15 0,05 0,03 0,03 0.03 0,03 0,03 0,03 0.04 0,04 0,05 0.D& 0.05 D06
16 0,03 0,03 0,03 0.03 0,03 0,03 0,03 0.03 0,04 0,04 0.4 0.04 0.04
17 0,13 015 0,11 0.17 0,11 012 0,18 0.22 0,28 0,28 0.21 0.32 032
1B 0,03 0,02 0,03 0.03 0,02 0,02 0,03 0.03 0,03 0,03 0,03 0.04 0,04
18 0,08 0,11 0,10 011 0,15 0,10 0,13 0.16 0,18 0,22 0.24 0.25 025
20 0,02 0,02 0,02 0.02 0,03 0,03 0,03 0.03 0,03 0,03 0.03 0.03 003
21 0,03 0,02 0,03 0.03 0,03 0,03 0,03 0.04 0,05 0,05 0.6 0.06 006
22 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0.03 0,03
23 0,07 0,07 0,05 0.04 10,08 0,02 0.ov 0.14 017 0,18 0.21 0.22 022
24 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.02 0,03 0,03 0.03 0.03 003
25 0,07 0,05 0,05 0.04 0,10 012 0,10 0.10 0,15 0,18 0.z0 0.23 0.23
26 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.02 0,02 0.02 0.03 0.03 0.03
7 0,02 0,02 0,02 0.02 0,02 0,02 0,03 0.03 0,03 0,03 0.03 0.03 0.03
28 0,01 0,01 0,02 0.01 0.0 0,02 0,02 0.02 0,02 0,03 0.03 0.03 003
28 0,13 0,07 0,08 0.06 0,03 0,10 0,08 0.0 0,10 0,14 0.16 0.16 D16
30 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0.02 0,02 0.02 0.03 0.03 0.03
3 0,08 0,05 0,04 0,02 0,03 0,07 0,6 0,08 0,08 0,12 0,14 0,17 017
a2 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0.02 0,02 0,02 0.02 0.03 0.03
33 0,02 0,01 0,01 0.01 0,01 0.02 0,02 0.02 0,02 0,02 0.02 0.03 0.03
H 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.02 0,02 0.02 0.02 0.02 002
35 017 0,11 0,08 0,05 0,08 0,07 0,02 0,08 0,07 0,08 0,10 0.11 017
36 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,02 0,02 0.02 0.02 0.02
ar 0,08 0,08 0,05 0.07 0,03 0,06 0,04 0.03 0,05 0.07 ] 011 011
38 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,02 0.02 0.02 002
3B 0,02 0,01 0,01 0,01 0,0 0,02 0,01 0,02 0,02 0,02 0,02 0.03 0,03
40 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.02 0.02 0.02
41 0,15 0,12 0,12 0.10 0,09 0,10 0,02 0.10 0,09 0,08 007 0.07 015
42 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,01 0.0 0,02 D02
43 0,07 0,03 0,03 0.04 10,08 0,06 0,6 0.04 0,04 0,05 0,06 0,08 0,08
44 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.0 0.02 0.02
45 0,02 0,02 0,02 0.02 0,01 0,03 0,02 0.01 0,01 0,01 0.02 0.02 0.03
45 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,01 0.0 0.01 0.01
47 012 o1z 0.10 0.10 0,10 o113 0,02 011 012 0,10 0.10 0.08 013
48 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.0 0.02 0.02
48 0,08 0,03 0,05 0.07 0,07 0,07 0,08 0.06 0,05 0,08 007 0.08 0.08
50 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,01 0.0 0,02 D02
THC [%lq] 0,98 0,75 052 061 0,85 o.74 072 0.B8 o.ea 1.06 1.16 1.23 1.23
Maximum values over harmonic order (from 2™ order, In = fih)) / Maximaiwerte Gber Oberzchwingungsordnung: 075
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B Report Mo.:
Hrerir Page 46 of 56 20THO373_TR3_Rev25_3_excerpt-part_1_3

4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Interharmonics | Zwischenharmonische
Rated cument /! Mennstrom [A]: 57,8
eperd [o-5] o | 20 [ a0 [ 40 [ = | e [ 7o [ o [ e | 1o [P | ma

£ [Hz] I [B6ln]
75 002 | 007 | O0e | 008 | 011 | 042 | 048 | 041 | 041 ] 012 | 063 | 004 | D16
125 005 | 007 | oo7 [ oos | oor [ o007 [ o0 [ oo6 [ oos [ oos | oos [ oos | poio
175 005 | 007 | o6 [ o007 | oo7 [ 007 [ oo7 | o005 [ oos | on4 | oo4 [ oo | pos
235 007 | 006 | D06 | 007 | 008 | 008 | 007 | 006 | 005 | 005 | 005 | 0.05 | DOB
275 006 | 005 | 006 | o000 | 008 | 008 | 007 | 006 | 005 | 004 | 005 | 0.04 | D00
325 005 | 006 | DO@ | 006 | 008 | 008 | 007 | 007 | 008 | 005 | 005 | 0.05 | D08
375 005 | 008 | D08 | O0B | 008 | 008 | 007 | 007 | 007 | 005 | D06 | 0.06 | DOB
425 008 | 006 | D08 | 007 | oof | 007 | 007 | 007 | 007 | 0085 | 006 | 0.068 | DOG
475 007 | 007 | oo7 [ oo6 | oos [ 007 [ oos | 007 [ o007 | 007 | 007 | oos | pos
525 007 | 005 | o6 [ ooe | oos [ o0 [ ooe | oo [ oos [ oos | oos [ oor | poo
75 006 | 005 | D06 | 006 | 008 | 007 | OOE | 008 | 008 | 008 | D08 | 0.07 | DOG
B25 006 | 005 | 007 | 007 | 007 | 007 | 002 | 040 | 009 | 008 | 008 | 008 | 010
B75 005 | 006 | 006 | 007 | 007 | 007 | 008 | 008 | 040 | 002 | D08 | 0.0 | D40
725 006 | 007 | 008 | 007 | 007 | 007 | 008 | 008 | 009 | 010 | 008 | 008 | 040
775 005 | 006 | D06 | 005 | 005 | 008 | 005 | 007 | 008 | 002 | 008 | 0.0 | D08
825 007 | oos | ooe [ ooe | ope [ oo2 [ ooe [ ooe [ ooe [ oao | oo [ oo | oo
875 005 | 005 | 005 | 005 | 005 | 005 | 005 | 006 | 008 | 007 | D08 | 007 | DOB
025 005 | 005 | 007 | 007 | 007 | 007 | 008 | 008 | 008 | 008 | DOB | 0.0 | DOG
o7s 004 | 005 | 006 | 005 | 005 | 006 | 005 | 006 | 008 | 008 | D06 | 0.06 | D06

1025 0,04 0.05 0,06 0.05 0,05 0,06 0,06 0.06 0,08 0,06 0.06 0.06 0.06
1075 0,04 0,04 0,05 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0.05 0.05 0,05
1125 0,04 0.05 0,05 0.04 0,04 0,04 0.05 0.06 0,08 0,06 0.06 0.06 0.06
1175 0,04 0.04 0,05 0.04 0,04 0,04 0.05 0.06 0,05 0,08 0.06 0.06 0.08
1225 0.03 0.04 0.05 0.04 0,04 0,04 0,05 0.06 0,08 0,06 0.06 0.06 0.06
1275 0,03 0,04 0,05 0.04 10,05 0,05 0,06 0.06 0,0a 0,06 0.06 0.07 0.7
1325 0,02 0.03 0,04 0.03 10,03 0,03 0,04 0.05 0,05 0,06 0.06 0.06 0.06
1375 0,03 0,03 0,03 0.03 10,03 0,03 0,04 0.05 0,05 0,05 0.06 0.06 0,06
1425 0,03 0.03 0,04 0.03 10,03 0,03 0,04 0.05 0,08 0,06 0.06 0.06 0.06
1475 0,03 0.03 0,03 0.03 10,03 0,03 0,03 0.04 0,05 0,06 0.06 0.06 0,06
1525 0,02 0,03 0,04 0.03 10,03 0,04 0,04 0.05 0,08 0,08 0.06 .07 007
1575 0.02 0.03 0.04 0.03 10,03 0,03 0,04 0.05 0,05 0,06 0.06 0.06 0.06
1625 0,02 0,03 0,03 0.03 10,03 0,03 0,03 0.04 0,04 0,05 0.05 0.06 0,06
1675 0,02 0.02 0,02 0.0z 0,02 0,02 0,03 0.03 0,03 0,04 0.04 0.05 0.05
1725 0,02 0,03 0,03 0.03 10,03 0,03 0,03 0.04 0,04 0,05 0.05 0.05 0,05
1775 0,0:2 0.02 0,03 0.02 10,03 0,03 0,03 0.03 0,04 0,04 0.04 0.05 0.05
1825 0,02 0.02 0,02 0.0z 0,02 0,02 0,03 0.03 0,04 0,04 0.04 0.05 0.05
1875 0,02 0.03 0,03 0.02 10,03 0,03 0,03 0.04 0,04 0,04 0.05 0.05 0.05
1825 0.02 0.02 0,02 0.0z 0,02 0,02 0,02 0.0z 0,03 0,03 0.03 0.04 0.04
1875 0.01 0.01 0,02 0.02 0,02 0,02 0,02 0.0z 0,02 0,03 0.03 0.03 0,02
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A Report Mo
Tadances Page 47 of 56  20THD373_TR3_Rev25_3_excerpt-part_1_3
Higher Frequencies components | Hdhere Freguenzen

Rated current / Nennstrom [A]: 57,5

PP |0-5| 0 | 20 | a0 [ 40 | s0o [ eo | 7o | e | w0 | 100 | P | max
f [kHz] I= [361n]

2.1 o7 0,13 0,13 0.11 0,11 012 0,11 0.12 0,12 012 012 014 A
23 012 0,13 0,11 0.10 0,10 0,14 0,10 0.12 0,13 012 011 0.10 0.14
258 0,07 0,05 0,06 0.07 10,03 0,08 0,08 0.07 0,08 0,02 0.10 0.11 011
27 0,10 0,11 0,12 0.12 0,13 0,13 0,15 014 0,15 015 0.14 0,14 0.15
29 0,05 0,06 0,08 0.10 0,10 o117 0,13 012 0,13 013 013 012 013
3.1 0,05 0,07 0,07 0.07 0,07 0,07 0,08 0,08 0,08 0,08 0,08 0,08 0.oa
33 0,06 0,08 0.10 011 0,10 012 0,12 0.14 0,14 014 015 0.14 015
3.5 0,04 0,05 0,04 0.08 0,07 0.08 0,02 0.14 0,13 012 0.13 0.13 0.14
3.7 0,05 0,08 0,08 0.08 0,07 0,07 0,08 0.08 0,08 0,02 0.08 0.08 0,08
3.8 0,06 0,08 0,02 0.08 10,03 0,02 0,10 0.13 0,13 0,15 0.14 0,15 0.15
4.1 0,05 0,05 0,04 0.05 0,04 0,05 0,06 0,10 0,12 013 012 0,13 013
43 0,05 0,07 0,08 0.08 0,07 0,08 ugin o.08 0,08 0,02 0.oa 0,08 0.oa
4.5 0,07 0,08 0,08 0.08 0,03 0,08 0,08 0.12 0,13 013 015 015 015
4.7 0,05 0,06 0,06 0.06 0,07 0,07 0,06 o.08 011 013 0.14 0,14 0.14
48 0,06 0,07 0,08 0.08 0,109 0,02 0,02 0.10 0,10 0,11 0.10 011 011
5.1 0,06 0,07 0,12 0.08 0,12 .12 0,12 0.14 0,14 017 017 0.18 0.18
53 0,03 0,04 0,08 0.07 0,03 0,02 0,10 011 0,12 015 017 017 017
55 0,03 0,04 0,07 0.04 0,04 0,06 0,07 0,08 0,12 0,15 015 0,16 D16
57 0,03 0,03 0,05 0.03 0,004 0,05 0,6 0,08 0,07 0,10 0,16 0,23 023
54 0,02 0,02 0,04 0.03 0,03 0,04 0,04 0.04 0,04 0,05 007 0.10 0.10
il o.02 0,02 0,03 002 0,03 0,03 0,03 0.03 0,03 0,04 0.05 0.06 D.0&
&3 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0.03 0,03 0,03 0.04 0,05 0.05
.5 0,01 0,01 0,01 0.01 0,01 0,02 0,02 0,02 0,02 0,03 0.03 0,03 0.03
6.7 0,01 0,01 0,01 0.01 0, 0,01 0,02 0,02 0,02 0,02 D.02 0,03 0.03
6.9 0,01 0,01 0,01 0.01 0, 0,01 0,02 0,02 0,02 0,02 0,02 0,03 0.03
7.1 0,01 0,01 0,01 0.01 o.M 0,01 0,01 0.01 0,01 0,02 0.2 0,02 0.2
T3 0,01 0,01 0,01 0.01 oM 0,01 0,01 0.01 0,01 o.02 n.o2 0,02 n.o2
7.5 0,01 0,01 0,01 0.01 0. 0,01 0,01 0.01 0,01 0,02 0.02 0,02 0.02
7.7 0,01 0,01 0,01 0.01 0,0 0,01 0,01 0.01 0,01 0,01 0.01 0,02 0.02
7.2 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.01 0,01 0.01
B, 1 0,01 0,01 0,01 0.01 0, 0,01 0,01 0,01 0,01 0,01 0.01 0,02 D.02
53 0,01 0,01 0,01 0.01 0, 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
B85 0,05 0,06 0,06 0.07 0,05 0,05 0,05 0.05 0,05 0,05 0.05 0,05 007
BT 013 0,15 017 0.18 0,18 0,18 0,18 0.18 0,19 o1g 01| 018 01|
=R 013 0,13 0,13 0.12 0,13 013 0,13 0.13 0,13 013 0.13 0.13 0.13

Maote / Anmerkung.

The stated hamonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind

Maximalwerte Gber alle 3 Phasen.
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i\ o Report Mo
Hrerro Page 48 of 56 20THO3T3_TR3_Rev25_3_sxcerpt-part_1_3
SUNZ2000-42KTL-M3 (V100R001)
Harmonics | Harmonische
Rated cument / Nennstrom [A]: 50,5
prwp] [o-5| w0 [ 20 [ 30 [ 40 | s0 [ e0 [ 70 | a0 [ 20 | 100 | Pou | Max
Order In [%6L]
1 287 2.88 20,28 | 3050 | 41,23 | 5112 | 80,70 | &BE3 [ TO,18 | 84920 | ®B43 | 108.71 | 108.71
2 0,14 0,20 0,23 0.27 0,27 0,28 028 0.33 0.3 0,32 0.25 0.25 035
3 0,08 0,06 0,12 0.07 0,108 0,07 0,02 0.26 0,29 0,30 0.ze 0.13 0.20
< 0,02 0,13 0,11 0,08 0,11 0,12 0,12 0,12 0,11 0,10 0,08 0,12 0,13
5 0,13 0,32 0,25 0,27 0,18 0,24 0.2xa 0,22 0,18 0,30 0,35 0,60 080
i 0,04 0,05 0,04 0,04 0,104 0,04 0,04 0.04 0,05 0,05 0.05 0.o7 D.o7
7 0,18 0,11 0,10 0.24 0,20 0,25 0,31 0.24 0,22 0,24 027 0.7 071
8 0,04 0,07 0,08 0.07 0,07 0,06 0,06 0,06 0,08 0,05 0.06 0.08 0.08
g 0,03 0,05 0,04 0.03 0,04 0,04 0,04 0.04 0,04 0,05 0.12 0.28 02o
10 0,03 0,04 0,06 0,05 0,08 0,05 0,05 0,05 0,05 0,05 0,05 0,08 0,08
1 0,20 0,25 0,18 0,08 12 0,14 0,10 0,08 0,12 0,08 0,08 0.B4 024
12 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,04 0,03 0,04 0,05 0,08 0,08
13 0,28 0,10 0,25 0.24 0,21 0,18 0,24 0.26 0,30 0,32 066 0.81 021
14 0,03 0,03 0,04 0,04 0,105 0,104 0,04 0.04 0,04 0,04 0.05 0.10 0.10
15 0,04 0,04 0,04 0.04 0,04 0,02 0,03 0.03 0,03 0,05 0.13 0.26 026
16 0,03 0,03 0,04 0,04 0,05 0,04 0,04 0,04 0,04 0,04 0.05 0,08 D.0B
7 0,10 0,20 0,02 0.16 0,04 0,08 0.11 0.11 0,10 0,08 0.18 1,08 1.08
18 0,03 0,02 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,04 0,05 0,07 007
18 0,18 0,20 0,12 017 0,28 0,23 022 0.24 0.30 0,37 0.55 0.30 055
20 0,03 0.02 0,03 0.4 0,104 0,04 0,04 0.04 0,04 0,04 D.or o.oe p.o|
21 0,03 0,03 0,04 0,04 0,104 0,04 0,04 0.03 0,03 0,04 0.arv 0.07 007
22 0,02 0,03 0,03 0.04 0,04 0,04 0,04 0.04 0,04 0,04 0.05 0.08 0.08
23 0,03 0,07 0,10 0,15 0,03 0,05 0,08 0,08 0,03 0,02 0,11 048 048
2 0,02 0,02 0,03 0,03 0,104 0,04 0,03 0,03 0,03 0,04 0,04 011 011
25 0,02 0,14 0,12 0,16 0,20 0,25 022 0,21 0,25 0,32 047 0,27 047
28 0,03 0,02 0,03 0.03 0,03 004 0,03 0.03 0,04 0,04 0.04 0.06 006
27 0,03 0,03 0,03 0.03 0,03 003 0,03 0.03 0,04 0,04 0.05 0.06 006
28 0,02 0,02 0,03 0.03 0,04 0,04 0,04 0.04 0,04 0,04 0.04 0.05 005
28 0,06 0,02 0,11 0,08 0,03 0,06 0,05 0,08 0,09 0,02 0.i0 0.36 D26
30 0,02 0,02 0,02 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.03 .07 0.ov
3 0,07 0,12 0,15 0,14 0,18 0,21 0,24 0,21 0,22 0,27 0,35 037 T
2 0,02 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,03 0,03 0.04 0.06 006
33 002 002 0,03 0.03 0,03 0,03 0,03 0.03 0,04 0,03 0.04 0.05 D05
4 0,02 0,02 0,02 0.03 0,03 003 0,03 0.03 0,04 0,03 0.04 0.06 006
35 0,08 0,11 0,10 0.11 0,105 0,06 0,04 0.04 0,08 0,07 D07 0.23 0.23
36 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,04 0,06 0,06
aw 0,06 0,06 0,02 0,11 o117 0,16 0,20 0,18 0,19 022 0.z2r7 0,23 027
38 0.02 0.02 002 0.02 0,03 0,03 0,03 0.03 0,03 0,03 0.03 o.or D.o7
38 0,02 0,02 0,03 0.03 0,03 0,03 0,03 0.03 0,04 0,04 0.04 0.05 0.05
40 0,02 0,02 0,02 0.03 0,03 003 0,03 0.03 0,03 0,04 0.04 0.05 0.05
41 0,08 0,08 0,06 0.0o7 0,05 0,05 0,05 0.04 0,05 0,05 0.06 014 0.14
42 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0.03 0,05 D05
43 0,08 0,05 0.11 0.12 0,10 0,11 0,14 0.15 0,15 04T 0.18 0.16 018
44 0,02 0,02 0,03 0,03 0,03 0,04 0,04 0,04 0,04 0,04 0,04 0,07 007
45 0,02 0,02 0,03 0.03 0,03 0,03 0,04 0.03 0,03 0,04 0.04 0.06 006
45 0,04 0,04 0,04 0,04 0,104 0,05 0,05 0.05 0,05 0,05 0.05 0.06 D06
47 0,08 0,07 0,06 0.0o7 0,05 0,05 0,05 0.058 0,05 0,05 0.05 014 014
48 0,03 0,03 0,04 0,04 0,104 0,05 0,04 0.04 0,05 0,05 0.04 0.06 0,06
48 0,08 0,07 0,07 0.orv 0,05 0,08 0,0 0.11 0,12 012 014 0.24 024
50 0,02 0,03 0,04 0,04 0,104 0,06 0,04 0,03 0,03 0,03 0,04 0,05 D08
THC [Flq] 057 0,85 0,85 071 0,89 073 0.80 0.82 0.B5 1.00 1.33 222 222
Maximum values cver harmonic order (from 2™ order, In = fih)) { Maximalwerte lber Oberschwingungsordnung: 1,08
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STEITEE Page 49 of 56 20THO3T3I_TR2 Rev25S 3 excerpt-part_1_3
Interharmonics | Zwischenharmonische
Rated cumrent / Nennstrom [A]: 50,5
PP |0-5| w0 | 20 [ 30 | a0 | o | s0 [ 7o | eo | e | 100 | Paw | max
f [Hz] I [Fln]
75 0,07 0,10 0,10 0.10 0,10 0,11 0,12 0.61 0,13 0,14 0.15 0.15 0.81
125 0,07 0,08 0,07 0,08 0,07 0,07 0,08 0,14 0,08 0,08 0,12 0,16 0,16
175 0,132 0,15 0,14 0.15 0,14 0,13 0,14 0.16 0,15 0,18 0.14 0.14 0.16
225 0,08 0,08 0,02 0.o8 0,11 0,12 0,11 0.12 0,10 0,10 0.oe 0.10 0.12
75 0,05 0,05 0,05 0.06 0,08 0,08 0,08 0.0y 0,08 0,07 D07 0.oa 0,08
325 0,07 0,07 0,07 0.08 0,07 0,07 0,08 0.08 0,08 0,08 0.8 0.10 0.10
375 0,08 0,08 ] o.ov 0,03 0,08 0,08 0.08 0,07 0,07 D07 0.0y 0,08
425 0,05 0,08 0,07 .07 0,08 0,08 0,08 0.08 0,07 0,08 0.07 0.08 0.08
475 0,04 0,05 0,05 0,05 0,08 0,08 0,08 0,06 0,08 0,08 0,08 0,06 0,086
525 0,04 0,05 0,06 0.06 0,08 0,08 0,08 0.06 0,07 0,08 0,06 0.o7 0.07
575 0.04 0,05 0,05 0.06 0,08 0,07 D.08 0.06 0,08 0,08 0.0 0.0y D.ov
825 0,04 0,05 0,05 0.05 0,08 0,08 0,08 0,08 0,08 0,07 D07 0.0y 0,07
875 0,04 0.05 0,05 0.06 0,08 0,08 D.08 0.0y 0,08 0,08 D.ov 0.0y D.ov
725 0,04 0,04 0,05 0.05 0,05 0,05 0,05 0.05 0,08 0,05 0,08 0.0y 0,07
L] 0,04 0,04 0,05 0.05 0,05 0,08 0.05 0.06 0,05 0.05 0086 0.ov 0.7
8325 0,04 0,05 0,05 0,05 0,08 0,08 0,08 0,06 0,08 0,08 0,08 0,08 0,08
ars 0,04 0,05 0,05 0.06 0,08 0,08 0,08 0.06 0,08 0,08 o.ov 0.07 007
B25 0.04 0,04 0,05 0.05 0,05 0,08 D.08 0.06 0,08 0,08 D.ov 0.0y D.ov
a75 0,04 0,04 0,05 0.05 0,08 0,08 0,08 0.06 0,08 0,08 o.ov 0.07 007
1025 0,04 0,04 0,04 004 0,05 0.05 D.05 0.05 0,05 0,08 0.0 0.0y D.ov
1075 0,04 0,04 0,04 0.04 0,05 0,05 0,05 0.05 0,05 0,05 0,06 0.7 0.7
1125 0,04 0,04 0,05 0.05 0,05 0.05 0.05 0.05 0,08 0,08 0086 0.ov 0.7
1175 0,04 0,04 0,05 0.05 0,05 0,05 0,05 0.06 0,08 0,08 0,06 0.06 0.06
1225 0,04 0,04 0,04 0.05 0,05 0,05 0,05 0.05 0,08 0,08 0.6 0.07 007
1275 0,03 0,04 0,05 0.05 0,05 0,05 0,05 0.05 0,05 0,08 0,08 0,08 0,08
1325 0,02 0,04 0,04 0.04 0,05 0,08 0,05 0.05 0,05 0,05 0.05 0.06 0.06
1375 0,03 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0,08 0,08
1425 0,04 0,04 0,04 0.04 0,05 0,05 0,05 0.05 0,05 0,05 0,06 0.06 0.06
1475 0,04 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,08 0,08 0,06 0,086
1525 0,04 0,04 0,04 0.04 0,05 0,05 0,05 0.05 0,05 0,05 0,06 0.06 0.06
1575 0,02 0,04 0,04 0.04 0,05 0,05 0,05 0.05 0,05 0,05 006 0.06 D06
1625 0,03 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0,08 0,08
1675 0,02 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0.05 0.06 0.06
1725 0,04 0,04 0,04 0.04 0,05 0,05 0,05 0.05 0,05 0,05 0,05 0,08 0,08
1775 0,02 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0.06 0.06
1825 0,03 0,04 0,04 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,06 0,086
1875 0,02 0,04 0,04 0.04 0,04 0,05 0,05 0.05 0,05 0,05 0,06 0.06 0.06
1825 0,03 0,03 0,04 0.04 0,04 0,04 D.05 004 0,05 0.05 0.05 0.06 0.06
1875 0,02 0,02 0,04 0.04 0,04 0,04 0,04 0.05 0,05 0,05 0.05 0.06 0.06
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Page 68 of 199

Report Mo

Higher Frequencies components | Hdhere Freguenzen
Rated current !/ Nennsfrom [A]: 50,5
rperd | 0-5| o [ 20 [ 30 | 0 | =0 [ 6o [ 70 | e0 | @0 [ 100 | Prw | max
f [kHz] I [FIn]

2.1 0,13 0,13 0,16 016 0,15 0,16 0,18 0.18 0,18 0,21 024 0.25 025
23 0,12 0,11 0,11 0,12 0,13 0,13 0,13 0.13 0,13 0,14 0.14 0.21 021
25 0,10 0,11 0,14 0.13 0,13 017 0,16 0.16 0,17 017 0.18 0.28 028
27 0,14 0,13 0,13 0,14 0,14 0,14 0,14 0.15 0,15 015 015 0.25 025
248 0,13 0,11 0,12 0,12 0,14 0,13 0,13 0.13 0,14 0,14 0.14 0.25 025
31 011 0,13 0,15 0,13 0,14 0,14 0,13 0.13 0,13 0,13 0.14 021 021
33 017 0,21 0,23 0.21 0,22 0,22 0,21 0.20 0,14 0,18 0.18 0.28 028
35 0,14 0,20 0,27 0.0 10,38 0,42 0,35 027 021 04T 023 0.21 042
37 0,11 017 0,20 027 0,39 0,48 0,47 042 0,35 0,38 0.go 0.1 021
38 0.08 0,10 0,12 014 0,18 0,18 0,12 022 0,30 0.54 3.08 232 3.08
4.1 0,08 0,08 0,12 014 0,15 0,18 0,17 0.16 0,15 016 D2e 1.56 1.56
43 0.08 0.08 0,11 012 0,18 017 0,17 0.15 0,18 018 0a7 0.27 p0zy
4.5 0.08 0.08 0,10 012 0,15 017 0,14 0.12 0,12 013 0.13 0.13 0Av
47 0,08 0,08 0,10 0,12 0,18 017 0,15 0.12 0,12 013 0.13 0.13 0A7
4.8 0,07 0,08 0,10 0,12 0,17 0,18 0,14 0.13 0,12 0,12 0.13 0.13 0,18
5.1 0,07 0,08 0,02 0.12 0,18 0,18 0,16 0,12 0,12 0,13 0.12 0.12 018
53 0,07 0,08 0,10 0,12 0,15 017 0,14 0,12 0,12 012 012 0,12 0A7
55 0,07 0,08 ) 0.11 0,15 0,16 0,14 0,12 0,12 012 012 0,12 0.16
57 0,08 0,10 0,17 0.18 0,18 0,18 0,21 0.18 0,18 0,20 020 0.18 021
58 0,07 0,08 0,0 0.10 0,13 0,14 0,13 0.12 0,1 012 0.12 0.12 0.14
G1 0,07 0,08 ) 0.10 0,13 0,14 0,12 0.12 0,11 012 D.12 0.12 0,14
6.3 0.07 0.08 0,02 0.10 0,12 0,13 0,11 0.11 0,11 0,11 0.11 0.11 013
6.5 0.07 0.08 0,02 0.10 0,12 0,12 0,1 0.10 0,11 0,11 0.11 0.11 0,12
6.7 0.07 0.08 0,08 0.10 0,12 0,12 0,1 0.11 0,11 0,11 0.11 0.11 012
G2 0.07 0.08 0,08 0.10 .11 0,12 0,11 0.11 0,11 0,11 0.11 0.11 012
7.1 0.08 0.08 0,08 0.08 0,11 0,12 0,11 0.11 0,11 0,11 0.11 011 012
73 0,08 0,08 ) 0,10 0,12 0,11 0,1 0.11 0,11 0,11 011 011 0,12
75 0,08 0,08 0,02 0.10 0,11 0,11 0,1 0.11 0,11 0,11 0.12 011 0,12
7.7 0,08 0,08 0.11 0.10 0,11 0,12 0,1 0.10 0,11 0,11 0.12 0.11 0.12
748 0,08 0,08 0,02 0,08 0,10 0,11 0,10 0.10 0,11 0,11 0.11 0.12 0.12
8.1 0,07 0,08 0,02 0,08 0,10 0,10 0,10 0.10 0,10 0,11 0.11 011 0.11
83 0,07 0,08 0,08 0.08 0,10 0,10 0,10 0.10 0,10 0,11 0.1 0.11 0.11
g5 0,08 0,08 0,08 0.0e 0,10 0,10 0,10 0.10 0,10 0,11 0.11 .11 0.11
87 0.08 0.08 0,08 0.08 0,10 0,10 0,10 0.10 0,11 0,11 0.11 011 0.11
g8 0.08 0.08 0,08 0.08 0,10 0,11 0,10 0.10 0,11 0,11 0.11 0.11 0.11

MNote / Anmerkung.

The stated hamonics are maximum values of all 3 phases. 7 Die angegebenen Harmonischenwerte sind

Maximalwerte Gber alle 2 Phasen.

A transfer of the relative parts of the Harmonics above order 1 of SUN2000-42KTL-M3 to the SUN2000-30KTL-

M3 (480 V), SUN2000-36KTL-M3 (480 V) and SUNZ2000-40KTL-M3 (450 V) is possible directly_ /

Eine Ubertragunyg der relativen Anteile der Harmonischen des SUN2000-42KTL-M3 auf den SUNZ2000-30KTL-M3

{450 V), SUNZ000-36KTL-M3 (480 V) und SUN2000-40KTL-M3 (480 V) ist direkt moglich.
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";i'l Extract from the test report - Part 1; Power Quality
e Report Mo
H Page 51 of 56 20THO3T3_TR3_Rev25_3_excerpt-part_1_3
SUNZ000-50KTL-M3 (400V) (V200R023)
Harmonics | Harmonische
Rated cument / Nennstrom [A]: 79,7
prwp] |0-5| 0 [ 20 | 30 | 40 [ s0 | e | 70 [ 80 | @ [ 100 [ Pew | Max
Order I [%51])
1 357 | 205 [ 1817 [ 2732 [ 3643 [ 4552 [ 5483 [ @376 [ 7286 | 8102 | 9107 91,07
2 010 | oog | ooe [ o012 [ 012 [ 015 [ o047 | 021 [ 022 | 026 | 024 0.26
3 003 | o006 | 004 [ ood [ 006 [ 007 [ oos [ ooo [ 040 | ooe | 0. 0,11
4 005 | 006 | ooe | ooe [ o083 [ o082 [ ooe [ ooe [ 041 | 043 | 0.00 0.13
5 0,27 0,08 022 0.18 0,24 0,18 0,12 018 0,20 0,18 022 027
] 001 | 002 | o4 | ood | o4 | 005 [ oos | ooe | o007 | 008 | 008 0,08
7 022 | 005 | 024 | 010 | 024 | @17 | 047 | 0.5 | 015 | 016 | 025 020
fl 004 | 005 | 005 [ ooF [ o006 [ 006 [ 006 [ 006 | 008 | 007 | 0.1 0,11
g 002 | 002 | ooz [ o003 [ o003 [ 002 [ o002 [ o003 [ 002 | 005 | 008 0,05
10 o004 | o005 | 002 [ ops [ oo4 [ 004 [ o004 [ 005 [ 005 | 004 | 007 0,07
11 012 | 012 | o411 | ops | oo | 014 [ 047 | 020 | 027 | 030 | 027 0,20
12 001 | ooz | ooz [ ooz [ oo [ 002 [ ooz [ 002 [ 002 | 003 | 002 0.03
13 017 | 021 | 022 [ 027 [ 034 [ 038 [ 036 [ 037 | 040 | 042 | 036 042
14 002 | 002 | o005 [ oo4 [ 005 [ 005 [ 005 [ 005 [ 005 | 005 | 0,03 0.06
15 00z [ ooz | o4 | opd | 004 | 004 [ 004 | o004 | 004 | 004 | 006 0,06
16 003 | 00z | 002 | 002 | 003 | 003 | 004 | 003 | 003 | 004 | 003 004
7 004 | ooe | o005 [ o005 [ oo [ o006 [ ooe [ o0 [ 012 | 014 | 043 0.14
18 001 | 001 | ooz [ ooz [ ooz [ 001 [ oot [ ooz [ 002 | 003 | 0402 0.03
10 004 | 045 | 018 [ 021 [ 024 [ 027 [ o020 [ o030 [ 032 | 033 | 026 0.23
20 00z [ op2 | 002 | op3 | o4 | 004 [ 005 | 005 | 005 | 004 | 003 0,05
21 001 | oo | o002 [ ood [ o005 [ 005 [ o004 [ o0+ [ 004 | 003 | 008 0105
22 002 | oot | ooz [ oo2 [ oo [ o0t [ ooz [ ooz [ o002 | 002 | 008 0.05
23 005 | 040 | oo | oo4 [ o003 [ 004 [ o005 [ oo6 | o008 | 002 | 0.4 0.14
2 001 | o0z | 001 | ooz | ooz | ooz | oot | oo | oo2 | 003 | D2 0,03
26 001 | 045 | 042 [ o098 [ 047 [ 021 [ o022 [ o024 [ 028 | 027 | 0.6 07
2fi 00z | ooz | ooz [ ooz [ oo [ 003 [ o004 [ oo+ [ 003 | 003 | 003 004
a7 001 | oot | ooz [ oo3 [ o003 [ 003 [ ooz [ 002 [ o002 | 002 | 002 0.03
28 00z | ooz | oo2 | op3 | ooz | o001 [ ooz | oot | oot | ooz | ooa 003
28 0.08 0,02 0,05 0.05 0,05 0,05 0,05 0.06 0,08 0.08 pn.aoe pD.aoe
30 001 | 001 | o001 [ oot [ oot [ 009 [ oot [ ooz [ 002 | 003 | 0402 0.03
31 001 | 007 | o008 [ 042 [ o412 [ o015 [ o047 [ o0 [ 020 | 020 | 015 020
2 003 | o002 | o002 [ oo2 [ oot [ 00t [ o002 [ 003 [ 003 | 003 | 003 0.03
33 00z | oot | oot [ op3 | o3 | o003 [ oo2 | oos [ oo3 | ooz | ooa 003
H 00z | 002 | o004 [ o003 [ 003 [ 002 [ ooz [ oot [ 001 | 001 | 0.2 0,04
36 011 | 006 | o002 | o003 | o004 [ 005 [ 005 [ 006 | 007 | 007 | 007 0.11
3 001 | o001 | oo [ oo1 [ om [ 001 [ oot [ o0 [ 002 | 002 | 0 0,02
a7 00z | ooz | oot | ooF | o007 [ oo@ [ o1 | o013 [ 045 | 015 | 0.4 0.15
36 003 | 004 | 004 | 003 | 0027 | 001 | 002 | 002 | 002 | 002 | 002 004
30 001 | 001 | ooz [ ooz [ ooz [ 002 [ ooz [ ooz [ 002 | 002 | 0402 002
40 0,02 0,04 0,04 0.03 0,03 0,02 0,02 0.01 0,01 0,02 0.02 0,04
41 002 | op2 | ooz [ ooz [ o003 [ 003 [ o003 [ o004 | 005 | 005 | 008 0,08
42 001 | oot | ooz [ oot | om | oot [ oot | ooz [ oo2 | ooz | oM 0.02
43 004 | 00z | ooz [ ood [ 005 [ 006 [ 007 [ o0 [ o011 | 041 | 042 0.12
44 003 | o004 | o004 [ o003 [ 003 [ 002 [ ooz [ ooz [ 002 | 003 | 0402 0,04
45 0,01 0,02 0,03 0.02 0,02 0,02 0,02 0.02 0,02 0,02 0.02 0.03
46 00z [ op2 | 002 | op3 | 003 | 002 [ ooz | oo | 002 | 002 | 002 0,03
47 005 | 004 | 002 | 003 | 003 | 003 | 001 | 003 | 004 | 00+ | 008 000
48 001 | o0z | ooz [ ooz [ oo [ 00t [ oot [ ooz [ 002 | 003 | 002 0.03
40 006 | 005 | 002 [ oo3 | o4 [ 005 [ 005 [ oo7 [ 007 | 008 | 0.0 0.10
50 0.02 0.02 0,03 0.4 0,03 0,03 0,02 0.01 0,02 0.02 0.02 0.04
THC [%l) | 052 | 042 | 05 | 055 | 088 | 086 | 00 | 045 | 083 | 0,87 | DB 0E7
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ol Repaort No.:
Page 52 of 56 20THO373_TR3_Rev2S 3 excerptpart 1 3

4.3 SYSTEM PERTURBATIONS | NETZRUICKWIRKUNGEN

Interharmonics | Zwischenharmonische
Rated cumrent / Nennsfrom [A]: 79,7

PP |o-5] 10 | 20 | 30 [ 20 | so [ 60 | 70 [ o | @ | 100 | P | Max

f [Hz] I [ n]
75 0,03 0,04 0,08 0.11 0,15 0,18 0,22 0.26 0,23 0,33 036 026
125 0,03 0,03 0,04 0.06 0,08 0.08 0,10 0.12 0,14 0,18 0,12 0.16
175 0,03 0,02 0,04 0.04 0,08 0.08 0,10 0.13 017 o7 D08 017
225 0,02 0,02 0,03 0.04 0,11 0,20 012 0.14 0,11 0,12 D.11 0.20
275 0,02 0,02 0,02 0.03 0,05 0,07 0,02 0.10 0,13 0,12 0.06 0.13
325 0,02 0,02 0,02 0.03 0,07 0,13 0,15 017 0,18 0,15 008 017
375 0,02 0,01 0,02 0.02 0,04 0.07 0,07 0.06 0,08 0,05 0.05 0.07
425 0,02 0,01 0,02 0.02 0,03 0.03 0,03 0.04 0,04 0,04 0.03 0.04
475 0,02 0,02 0,02 0.02 0,02 0.03 0,03 0.03 0,03 0,03 0.03 0.03
525 0,02 0,02 0,02 0.02 0,03 0,02 0,03 0.03 0,03 0,02 0.03 0.03
il 0,02 0,02 0,02 0,02 0,03 0,03 0,04 0.03 0,04 0,04 003 0.04
6825 0,02 0,02 0,03 0.02 0,03 0,04 0,03 0.04 0,04 0,04 0.04 0.04
B75 0,02 0,02 D02 0.02 0,03 0,04 0,03 0.03 0,03 0,03 003 0.04
725 0,02 0,01 D02 0.02 0,02 0,02 0,02 0.02 0,03 0,02 002 0.03
778 0,02 0,01 0,02 0.02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
825 0,01 0,01 0,02 002 0,02 0,02 0,0z 0.0z 0,03 0,03 0.03 0.03
875 0,01 0,01 002 0.01 0,02 0,02 0,02 0.02 0,02 0,02 0.02 0.02
8925 0,01 0,02 D02 0.02 0,02 0,03 0,02 0.02 0,03 0,02 0.02 0.03
g7s 0,01 0,02 0,02 0.02 0,03 0,02 0,02 0.03 0,04 0,04 0.03 0.04
1025 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0,02
1075 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0.02 0,02 0,02 002 0.02
1125 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
1175 0,01 0,01 0,02 0.01 0,02 0.02 0.02 0.02 0,02 0,02 0,02 0,02
1225 0,01 0,02 0,02 0.02 0,02 0,02 0,02 0.03 0,03 0,04 0.03 0.04
1275 0,01 0,01 0,01 0.0z 0,02 0,02 0,0z 0.0z 0,02 0,02 0.02 0.02
1325 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,02 0,01 002 0.02
1375 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,02 0,01 0.01 0,02
1425 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0,02
1475 0,01 0,01 0.0 0.01 0,01 0,01 0,01 0.02 0,02 0,02 0,02 0.02
1525 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0.02 0,02 0,02 0,02 0,02
1675 0,01 0,01 0,01 0.02 0,02 0,02 0,03 0.03 0,03 0,03 0.03 0.03
1625 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0,02 0,02 0,02 0,02 0,02
1675 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,02 0,02 002 002
1725 0,02 0,01 0,01 0.01 0,01 0,01 0,01 0.02 0,02 0,02 002 0.02
1776 0,02 0,01 0,01 0.01 0,01 0,02 0,01 0.02 0,02 0,02 0,02 0,02
1825 0,01 0,01 0,01 0.01 0,02 0,02 0,02 0,02 0,03 0,03 0,02 0.03
1875 0,01 0,01 0,01 0.01 0,01 0,01 0,02 0,02 0,02 0,02 002 0,02
1825 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.o1 0.01
1875 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0.o1 0.01
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

Higher Frequencies components | Hdfere Freguenzen
Rated cument / Nennstram [A]: 50,5
PP | 0-5| w0 | 20 | a0 | a0 | s | e | 7o | e | w0 | 100 | Pan [ Ma
f[kHz] I [36n]
2.1 0,10 0,08 0.05 0,06 0,07 0,07 0.08 0,11 0,12 0,13 0.15 0.15
23 0,08 0,08 005 0,08 0,05 0,04 004 0,05 0,06 0,08 0,10 0.10
25 0,07 0,08 0.6 0,05 0,06 0,08 0.06 0,07 0.08 0,08 0.1 011
27 0,08 0,08 007 0,07 0,06 0,08 0.05 0,06 0,07 0,07 012 012
29 0,02 0,03 003 0,04 0,05 0,08 0,08 0,05 0,06 0,08 008 0,08
ER 0,03 0,04 0,04 0,04 0,04 0,03 0,03 0,03 0,04 0,04 008 0,06
33 0,02 0,03 0.0z 0,02 0,03 0,03 0.04 0,04 0,04 0,04 0.05 0.05
35 0,1 0,02 0.01 0,01 0,01 0,1 0,02 0,02 0,02 0,03 0,02 0.03
3.7 0,1 0,01 0.01 0,01 0,01 0,1 0,02 0,01 0,02 0,02 0,02 0.02
38 0,01 0,01 0.01 0,01 0,0 0, 0.01 0,01 0.m 0,01 0.01 0.0
4,1 0,1 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.1
43 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.0
4.5 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
47 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
4.8 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 001 0,01
5.1 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0,01
53 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
55 0.0 0,01 0,01 0,01 0,1 0,01 0,01 0,01 0,01 0,01 001 0,01
57 0,01 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.0m
549 0,1 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.1
G,1 0,1 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.1
63 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0.01
85 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
68,7 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0.0
&9 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.0
T.1 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
T3 0.0 0,01 0,01 0,01 0,1 0,01 0,01 0,01 0,01 0,01 001 0,01
75 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 001 0,01
T.7 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 0,01 0.01
7.9 0.0 0,01 0,01 0,01 0,1 0,01 0,01 0,01 0,01 0,01 001 0,01
8.1 0,01 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.1
83 0,01 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.0m
85 0,1 0,01 0.01 0,01 0,0 0, 0.01 0,01 0,01 0,01 0.01 0.1
87 0,01 0,01 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
28 0,01 0,01 001 0,01 0,01 0,01 0.01 0,01 0,01 0,01 001 0.01
Note S Anmerkung:
The stated harmonics are maximum values of all 3 phases. / Die angegebensn Harmonischenwerfe sind
Maximalwerte dber alle 3 Phassn.
A transfer of the relafive parts of the Harmonics above order 1 of SUNZ2000-50KTL-M3 (400 V) fo the SUN2000-
SOKTL-M3(480 V), is possible directly. /
Eine Uberiragung der relativen Anteile der Harmonischen des auf SUN2000-50KTL-M3 (400 V) den SUN2000-
SOKTL-M3(480 V), ist direkt méigilich.
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4.3 SYSTEM PERTURBATIONS | NETZRUCKWIRKUNGEN

4.3.5 Unbalances of the current [ Umsymmetrien des Stroms

SUN2000-40KTL-M3 (400 V) (V100R001)

U1-- U1— uw*
[%P_] * |

1,97 230,69 2,85 0,03 1,12
10 4,44 230,72 1,211 6,41 0,04 0,61
20 8,75 230,80 1,20 12,64 0,07 0,54
30 13,11 230,87 1,18 18,93 0,10 0,52
40 17,45 230,94 1,18 25,19 0,13 0,51
50 21,82 231,00 1,18 31,49 0,16 0,51
&0 26,13 231,06 1,18 37,70 0,19 0,50
70 30,45 231,13 1,18 4399 0,22 0,50
80 34 85 231,20 1,18 50,25 0,25 0,51
a0 39,34 23127 1,18 55,70 0,29 0,51
100 4392 231,33 1,18 63,29 0,32 0,51

Maximum unsymmetry / maximale Unsymmefrie Wmax (210%Pmax)

0,61

Mote / Anmerkung.
* The power levels for testing was set based %Pra. [ Die Leistungsstufen basiert auf %aP 4,

The current unbalance of the SUNZ000-40KTL-M3 (400 V] can be applied to the SUN2000-40KTL-M3 (480 V),
SUNZOO0-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUNZ000-23KTL-M3, SUN20O00-30KTL-M3
and SUNZ2000-36KTL-M3 directiy.

Die Unsymmeirie des SUNZ2000-40KTL-M3 (400 V) kdnnen auf den SUN2000-40KTL-M3 (480 V), SUN2000-
15KTL-M3, SUN2000-17ETL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-30KTL-M3 wnd
SUMNZ2000-36KTL-M3 direst dbertragen werden.

SUN2000-42KTL-M3 (V100R0D1)

Em

481,52 3,05 1,79 0,03 2,51
10 4,2? 481,62 3,06 51 0,03 0,97
20 8,51 481,76 3,05 10,20 0,07 0,66
30 12,75 481,689 3,05 15,28 0,08 0,55
40 17,07 481,36 307 2047 0,10 0,51
50 21,33 481,52 307 2557 0,13 0,50
&0 25,60 481,68 307 30,68 0,18 0,58
70 29 64 481,84 3,06 35,52 0,19 0,54
80 3375 482 101 3,06 40,42 0,23 0,56
a0 37,98 48217 3,06 4548 0,22 0,49
100 42 56 48235 3,05 50,95 0,26 0,50
112 47 54 482,54 3,05 57,36 0,24 0,42

Maximum unsymmetry / maximale Unsymmefrie Umss (210%Pq) 097
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SUNZ2000-50KTL-M3 (400V) (V200R023)

Up Uy l-*
V] v 4]

0-5 1,95 2942 0,03 2,83 0,01 048
10 4,95 22984 0,03 7,19 0,02 027
20 9,98 29,88 0,03 14,47 0,01 0,09
30 15,00 x2992 0,02 21,74 0,02 0,08
40 20,02 29 96 0,02 29,00 0,02 0,08
50 25,02 230,00 0,02 36,24 0,03 0,09
60 30,04 230,06 0,02 43448 0,05 a,11
70 35,06 230,10 0,02 50,76 0,05 0,10
80 40,06 230,14 0,02 57.99 0,06 0,11
90 45,05 230,19 0,02 65,20 0,13 0,22
100 50,09 230,24 0,0 72,48 0,10 0,14

Maximum unsymmetry / maximale Unsymmetnie Umar (210%FPq) 0,27
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4.1 ACTIVE POWER OUTPUT | WIRKLEISTUNGSABGABE
4.1.1 Active power peaks | Wirkleistungsspitzen
SUNZ000-40KTL-M3 (400 V) (V100R001)

Nomalized active power peaks |

Nomnierfe Wirkleistungsspitzen

[p-u. base / Basis Py]
Po.z 44,37 Prz2= PoalPa 1,11
Peo 44 26 peo= PeafPr 1,11 2
Peoo 44 26 Peoo = Pano/Pr 1,11

SUN2000-4ZKTL-M3 (V100R001)

Nomalized active power peaks /
[p-u. base / Basis Py]
Paz 47,50 Pr.z = Po2/Pr 1,13
Peo 47.32 peo = PeafPr 1,13
Poe 47.31 peoe = Peano/Pr 1,13
Mate S Anmerkung:

The active power results of the SUN2000-40KTL-M2 (400 V) can be applied to the SUN2000-40KTL-M23 (480 V)
SUNZOQO-TIRTL-MZ, SUN20Q0-1TETL-M3, SUN2000-20KTL-M3, SUNZ2000-23KTL-M3, SUN2000-28KTL-M3,
SUN2000-30KTL-M3, SUN2000-36KTL-M3 and SUN2000-50KTL-M3(400V/480) scaled (by the factor Pras,
notmensure | Ploaw, sureooo-apem-ues).

Die Wirkleistungsergebnisse des SUN2000-40KTL-M3 (400 V) kdnnen auf den SUN2000-40KTL-M3 (430 V)
SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M3,
SUN2000-30KTL-M3 SUN2000-36KTL-M3 und SUNZDD0-S0KTL-M3(40001480Y) relativ {iber den Fakfor

Prras noemeasure { Prmas, sunzoos-sokmian) dbertragen werden.
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4.1 ACTIVE POWER OUTPUT / WIRKIL EISTUNGSABGABE

4.1.2 Operating power limited by grid operator / Leistungsbegrenzter Betrieb durch den Neizbetraiber

The unit iz able to run at reduced power. [
Die EZE= kdnnen mit reduzisrter Leisfung betieben werden.

FE Yes/{Ja

1 Mo f Nein

Disconnection from the gnd at external active power set-
points at /
Trennung vom Netz bei Wikleisfungssoliwertvargabe von:

“Enable”. |

getrennt werden.

At 0% setpoint the PGU stays connected without
power feeding. The PGU can be disconnected
from grid using the “Start’Stop control® or set the
parameter “Shutdown at 0% power limit” to

Bei 0% sollwertvorgabe bisibt die EZE am Neiz
ohne Einspeizung. Die EZE kann mittels
Parameter “Start’Stop control (gQD51_CrlCmd_0)"°
oder “Shutdown af 0% power imit™ vom Neiz

SUNZ2000-40KTL-M3 {4200 V) (V100R001)

+0,640 Pravls

Max. deviation of power setting / _Exceeding f Undercut /
Maximale Sollwertabweichung der Wirkleisfung Uiberschraifumg: Unterschreitung:
0,2 kW -0,04 kW
Settling time of the power output after a change in set-point Prox — Poox Time ! Zeit. 456 =
with minimal gradient: / Gradient: -0,331%Poxfs
Einschwingzeit der Leistung fir einen Sollwertsprung mit -
minimalem Gradienten: Pz — Prom Time{ Zeit: 44 8 5
+0,330 Prraw's Gradient: 0,331%Pmads
Settling time of the power output after a change in set-point Paw — Piow Time ! Zait: 1138 s
with maximum gradient / Gradient: -0,658% Pray's
Einschwingzeit der Leistung fir einen Sollwertsprung mit -
maximalem Gradienten: Piom — Paos Time { Zeit: 110,8 5
+0,660 Pray's Gradient: 0,658%F mav's
SUHZ000-42KTL-M3 (V100R001)
Max. deviation of power setting f _ Exceeding / Undercut /
Maximale Sollwertabweichung der Wirkleisfung Uberschreifung: Unterschreitung:
0,1 kW — kW
Settling time of the power output after a change in set-point Prox — Poos Time/ Zait. 44 4 =
with minimal gradient: / Gradient: -0, 340% Peads
Einschwingzeit der Leistung fir einen Sollwertsprung mit - :
minimalem Gradiznten: Pz — Prow Time/ Zeit 434 5
0,350 Prawls Gradient: 0,340%P na's
Settling time of the power output after a change in set-point Paom — Pios Time{ Zait. 1132 5
with maximum gradient / Gradient: -0,658% Prxls
Einschwingzeit der Leistung fir einen Sollwerisprung mit
maximalem Gradienten: Pios — Paos Time ! Zeit 1130 s

Gradient: 0,658%Pmax's

Copynght & Bureau Veniss Consumer Products Senvices Germany GmbH
This reporf must nod be reproduced in parf or in full without the wiitten spproval of BY CFS GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas

Copyright © Bureau Veritas Consumer Products Services Germany GmbH




Annex to the Type Certificate no. U21-0001_2 Page 76 of 199

3. Annex 3 — Extract from the test report

@I Extract from the test report - Part 2: grid control capability
S Report Mo.:
e Page 12 of 26 20THO372_TR3 Rev25 3 excerptpart 2 3

4.1 ACTIVE POWER OUTPUT /| WIRKL EISTUNGSABGABE

SUNZ000-50KTL-M3 (400V) (V20DR02Z3)

Max. deviation of power setting / _Exceeding / Undercut /
Maximale Sollwertabweichung der Wirkleistung Uberschreifumng: Unterschreitung:

0,1 kW — kW
Settling time of the power output after a change in set-point Prow — P Time ! Zeit: 43,56 5
with minimal gradient: / Gradient: -0,350% Prad's
Einschwingzeit der Leistung fir einen Sollwertsprung mit - '
minimalem Gradisnten: Poors — Prow Time § Zeit: 43,08 s
+0,350 Prax's Gradient: 0, 340%Pmax's
Settling time of the power output after a change in set-point Peom — Piow Time/ Zeit 1281 s
with maximum gradient / Gradient: -0 59% P amls
Einschwingzeit der Leistung fir einen Soltwertsprung mit '
maximalem Gradisnten: Pios — Paos Time / Zeit: 128,14 &
H0,640 Pravs Gradient: 0,59%P nas
Mate / Anmerkung:

The active power resulis of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-40KTL-M2 (480 V),
SUNZOO0-15KTL-MS, SUN20Q0-T7KTL-M2, SUN2000-20KTL-M3, SUNZO00-23KTL-M23, SUNZ20D0-28KTL-M2,
SUNZ000-20KTL-M3 | SUN2000-36KTL-M3 SUN2000-S0KTL-M3(4000 1450V scaled (by the factor P, notmessus
{ Prmax, summpoo-sm-uz).

The active power gradient and satting time results of the SUN2000-40KTL-M2 (400 V) can be applied to the
SUNZ0O00-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-
23KTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-M3 | SUN2000-36KTL-M32 and SUN2D00-50KTL-
M3{4000i450V) directly. /

The results of the SUN2000-50KTL-M3 operated at 400Y can be transferred directly to the SUN2000-50KTL-M3
operated at 450V

Die Wirkleisiungsergebnisse des SUN2000-40KTL-M3 (400 V) konnen auf den SUN2000-40KTL-M3 (450 V),
SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUNZ000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M3,
SUMN2000-30KTL-M3 | SUN2000-36KTL-M3 and SUN2000-50KTL-M3(400430V) relativ (dber den Fakior

Pras nemeasure | Pmar, suszoos-aonm-an) dberiragen werden.

Die Einschwingzeiten und Gradienten der Wirkleisfung des SUN2000-40KTL-M3 (400 V') kGnnen aul den
SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-
ZIKTL-M3, SUNZD00-25KTL-M3, SUN2000-30KTL-M3 | SUN2000-36KTL-M3 and SUN2000-50KTL-

M3{4 000480V direkt dberfragen werden.

Die ergebnizse des SUN2000-40KTL-M3 (400 V) kérnen auf den SUNZ000-40KTL-M3 (480 V), direkt dbertragen
werden
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4.1 ACTIVE POWER OUTPUT / WIRKLEISTUNGSABGABE

4.1.3 Active power feed-in as a function of grid frequency / Wirkleistungseinspeisung in Abhangigkeit der

Netzfrequenz
SUM2000-40KTL-M3 (400 V) (V4 00R001)
Crwverfrequency { | Mean powsr gradient at overfrequency / Mean aradient | Mittlerar Gradient
Uberfrequenz Mittlerer Gradient der Wirkleistung zum 9 7
Zeitpunkt der Frequenziberhdhung -39,77%Pmem/Hz
Max. Seftling time / Max. Einschwingzeit 0,2s
Power gradient after recovery of Mean gradient / Mitlerer Gradient:
overfrequency f Gradient der Wirkleistung 9 6%Pn/min
nach Rickkehr aus Uberfrequenz Max_ gradient / Max. Gradient:

10,0%Pn/min

Underfrequency / | Mean power gradient at underfrequency /
Unterfrequenz Mittlerer Gradient der Wirkleistung zum
Zeitpunkt der Freguenzunterschreifung

Mean gradient ! Mittlerer Gradient
40,07 % Prom/Hz

Max. Seftling time / Max. Einschwingzeit D4s

Power gradient after recovery of Mean gradient / Mittlerer Gradient:
underfrequency ! Gradient der 9, 2% Pn/min
Wirkleistung nach Rickkehr aus

Max. gradient / Max. Gradient
Unterfrequenz 9 9%, /min

Mote 7 Anmerkung:

The active power gradient and seftling time results of the SUN2000-40KTL-M3 (400 V) can be applied o the
SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUNZ20O0-17KTL-M3, SUN2000-20K TL-M32, SUN2000-
2IKTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-M3, SUN2OOO-36KTL-M3 | SUN2000-42KTL-M3 and
SUMZ000-30KTL-M3(4000480%) directly. /

Die Einschwingzeiten und Gradienten der Wirkleistung des SUN2000-40KTL-M3 (400 V) kdnnen auf den
SUMZ000-40KTL-M3 (450 V), SUM2000-153KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-
23KTL-M3, SUN2000-28KTL-M3, SUNZ000-30KTL-M3, SUNZ2000-36KTL-M3, SUN2D00-42KTL-M3 and
SUNZ000-50KTL-M3(4000/480Y) direkt dberfragen werden.

Copyright & Bureau Veritas Consumer Products Services Gemany GmbH
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Figure 9 — Results of active power control from [10][12]
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The PGUs are able to be operated at reduced power [7].

At 0% setpoint the PGUs stay connected without power feeding. The PGUs can be disconnected from grid using the
“Start/Stop control” or set the parameter “Shutdown at 0% power limit” to “Enable” (parameter No. 9, see Annex 5 —
Certification-relevant parameters).

)
S, 24 Report No.:
peons e Page 23 of 803 20THO373_TR3_Rev25 3

4.1.2 Operating power limited by grid operator

: a) Determine the setpoint accuracy
SUN2000-40KTL-M3 (400 V) (V100R001)

Aclive power slep ‘ Setpoint value Actual value Daviation
[*oPa] (kW] (%P} [kW] (%P W | [%P

Max. (110} 440 110.0 442 1106 02 0.6
100 40,0 1000 400 100,0 00 00

90 36,0 80,0 36,1 901 0.1 0.1

80 32,0 80.0 321 80,3 01 03

70 28,0 70,0 280 700 0.0 0.0

60 24,0 60,0 240 60,0 0,0 0.0

50 200 50,0 200 50,0 0,0 0.0

40 16,0 400 16,0 40,0 0,0 00

30 120 30,0 12,0 30,0 00 0.0

20 8,0 200 8,0 200 0.0 0.0

10 40 10.0 41 103 01 03

0 0,0 0,0 01 03 0,1 03

Power setpoint Deviation Deviation
[%6Py) (kW] [%Pa]

Maximum active power above the defined setpoint 110 0.2 06
(1-minute mean)

Maximum active power below the defined setpoint 70 -0,02 -0,05

(1-minute mean)

Grid disconnection at xx% of P, .

DC characteristics for test 4,1.2

PV-curve simulated according to EN 50530
Voltage of defined MPP [V] 596,8
Power of defined MPP (kW] 45,09
Internal impedance [Q] 0
Note:

* At 0% setpoint the PGU slays connected without power feeding.
Method for remote disconnection of the unit from grid:
The PGU can be disconnected from grid using the Start/Stop conlrol (qOD51_CriCmd_0).

Capynght © Bueau Ventas Consumer Products Senvices Germany GmbH
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Page 24 of 803 20TH0373_TR3_Rev25_3

4.1 ACTIVE POWER OUTPUT

SUN2000-42KTL-M3 (V100R001)

Active power step Setpoint value Actual vaiue Deviation
[%P] [KW] [%P0] kW] | [%Pd (kW) [%Px]

Max. (112) 47,0 11,9 472 112,3 0,2 04
100 42,0 100,0 420 100,1 0,0 0,1

90 37,8 90,0 378 90,1 0,0 0.1

80 336 80,0 336 80,0 0,0 0,0

70 294 70,0 294 70,0 0,0 0,0

60 252 60.0 253 60,2 0.1 0.2

50 21,0 50.0 21,0 50,0 0,0 0,0

40 16,8 40,0 16,9 403 0.1 03

30 12,6 30,0 12,6 30,0 0,0 0.0

20 84 20,0 8,5 203 0.1 03

10 4.2 10,0 43 10,3 0.1 0.3

0 00 0,0 0.1 0,2 0.1 0,2

Dewviation
%Pn]

Power setpoint Deviation
[%P] (kW]

Maximum active power above the defined setpoint

(1-minute mean) 112 0.2 04
Maximum active power below the defined setpoint iz e sz
{1-minute mean)

Gnd disconnection at xx% of Py .

DC characteristics for test 4.1.2

PV-curve simulated according to EN 50530

Voltage of defined MPP [V] 7215

Power of defined MPP [kW] 48,07

Internal impedance [Q) 0

Note:

* At 0% setpoint the PGU stays connected without power feeding.

Method for remote disconnection of the unit from grid:

The PGU can be disconnected from grid using the Start/Stop control (qOD51_CriCmd_0).
Note:

The output power is sel in the control software with an accuracy of 1%P, or better,

The setpoint was set by the “Data Collector Web" using the RS485-interface.

Caopynght & Bureau Ventas Consumer Products Services Germany GmbH
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Report No.:

rErel] Page 25 of 803 20THO373_TR3_Rev25_3
4.1 ACTIVE POWER OUTPUT

SUN2000-50KTL-M3 (400V) (V200R023)

Active power step Setpoint value Actual vaiue Deviation
[%Px] kW] (%P] kW] | [%Pd (kW) [%P+)
100,0 50,0 100,0 50,6 101,2 0,6 1.2
90,0 45,0 90,0 456 91,2 0,6 1.2
80,0 40,0 80,0 40,6 81,2 0.6 1.2
70,0 35,0 70,0 35,6 712 0.6 1.2
60,0 30,0 60,0 30,6 61,2 0.6 1,2
50,0 25,0 50,0 25,5 51,0 0.5 1.0
40,0 20,0 40.0 20,5 410 05 1.0
30,0 15,0 30,0 15,5 310 05 1.0
20,0 10,0 20,0 10,5 21,0 05 1.0
10,0 50 10,0 55 11,0 05 1.0
9,0 4,5 9,0 4,5 9,0 0,0 0,0
8,0 4,0 8,0 4.0 8,0 0.0 0,0
7.0 35 7,0 35 7.0 0.0 0,0
6,0 30 6,0 3,0 6,0 0,0 0.0
50 2,5 50 25 5,0 0.0 0.0
40 20 40 20 40 0,0 0.0
30 15 3.0 1.5 3.0 0,0 0,0
20 1.0 2,0 1.0 20 0,0 0,0
10 0,5 1.0 0,5 1,0 0,0 0,0
0.0 00 0,0 0.0 0.0 0.0 0.0
Pawer setpoin! Deviation Deviation
[%Pa] (kW) [%Pr)
Maxmmm active power above the defined satpoint 100,0 06 12
(1-minute mean)
Maximum active power below the defined setpoint e e s
(1-minute mean)
Gnd disconnection at xx% of Px \

Copynght & Bureau Ventas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the witten approval of BY CPS GmbH.

Copyright @ Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 81 of 199

' &3 / Report No.:

Larn Page 26 of 803 20THO373_TR3_Rev25 3

4.1 ACTIVE POWER OUTPUT

DC characteristics for test 4.1.2

PV-curve simulated according to \' EN 50530
Voltage of defined MPP [V] 602,5

Power of defined MPP [kW] i 56,32
\ 0

Internal impedance [Q]

Note:

* At 0% setpoint the PGU stays connected without power feeding

Method for remote disconnection of the unit from gnid:

The PGU can be disconnected from grid using the Start/Stop control (qOD51_CriCmd_0)

Note:

The output power is set in the control software with an accuracy of 1%P, or better

The setpoint was set by the “"Data Collector Web® using the RS485-interface

Note: The results of the SUN2000-50KTL-M3 operated at 400V can be transferred directly to the SUN2000-
S50KTL-M3 operated at 480V

Copyright © Bureaw Ventas Consumer Products Senices Germany GinbH
This report must not be reproduced in part or in full withowt the witten approval of 8V CPS GmbH

Figure 10 — Results of active power control from [7]
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The active power gradient is implemented on the PGU level.

Only one Interface for specifying active power implemented on the PGU. Separate specifying active power by grid
operator and direct seller is not possible. For prioritization of different setpoints must be carried out on the plant level
e.g. in the superimposed PGS controller.

The max. active power output of the PGU is dependent on ambient temperature [14]:

Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N @ \
4110:2018-11 !
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N ;
4110:2018-11 P
Datum / Date: 2023-05-23

Anhang 5/ Annex 5.
Active power output dependent on ambient temperature:

[ SUN2000-15KTL-M3/Temperature derating curve
Temperature [°C) , Output power depg_qggng on DC volta_ge [kW]__m -

1
\ B -
i 400 (V] 600 [V 800 [V
25 \ 16,5 16,5 16,5 ,
35 \ 16,5 16,5 16,5 T
40 i 16,5 16,5 16,5
45 \ 16,5 16,5 16,5
1 50 \ 16,5 16,5 16,5
60 \ 16,5 16,5 16,5
ia !
8 e e i Y e e 1 U et 2 e e
| l |
g F - . L ‘ ]
g’ :
1]
1
2 * - . 4 +
. Ll Ll - 4 ‘ v L]
£ -4 i > et ~ 153 ) s 1= o » L ET 42 &5 ot aw - zar

Aldrad Torp-oaisrs

mimmaantd: TR, T Uk
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N
4110:2018-11

Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N

e
b 4

4110:2018-11 Rrzmest
Datum / Date: 2023-05-23
[ SUN2000-17KTL-M3/Temperature derating curve |
Temperature [°C} Output power depending on DC voltage (kW] [
400 V] 600 [Vac] 800 [V J
25 ; 18,7 , 18,7 187 |
35 18,7 18,7 18,7 \
40 18,7 18,7 18,7 |
45 18,7 18,7 18,7 \
50 18,7 18,7 18,7 }
60 18,7 18,7 18,7 |
30
27
S| ! !
.- P—8 88 8B 85 0 8B 8H 8B 8
; 18 = e Ve < £58 P Al A - X
8 15 |
LY |
512 | {
g5
S ¢ |
3 |
25 20 -15 <10 S 0 S 10 15 20 25 30 35 40 45 50 55 60
Ambient Temperature
~—t=400Vdc =S=600Vdc 800Vdc
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N PR
4110:2018-11 @ 3
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N s
4110:2018-11 1oLt
Datum / Date: 2023-05-23
SUN2000-20KTL-M3/Temperature derating curve
Temperature [°C] ‘ Output power depending on DC voltage (kW]
480 [Vac] \ 600 [Ve] 800 [Vic]

-25 2200 22,00 22,00

35 22,00 22,00 22,00

40 22,00 22,00 22,00

45 22,00 22,00 22,00

50 22,00 22,00 22,00

60 22,00 22,00 22,00

30 ‘ |

28 | | |

26 | | .

24 ! ! | | | .
<2 W *—————8—8—8——8—8
= 20 ! ! | ! ! !
T 18 : !

2 16 } ;
< 14 ; f
S 12 ! |
§ 10 - L
© 8 I |

6 f t

4 1 1

9 | !

T r r o rr

25 -20 -15 -10 -5 0 S 10 1S 20 25 30 35 40 45 SO 55 60
Ambient Temperature
~——480Vdc = 600Vdc 800Vdc
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N
4110:2018-11

Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N

4110:2018-11 e
Datum / Date: 2023-05-23
-SUN2000-23KTL-M3/Tempersture decuting curve
Temperature [°C} Output power depending on DC voltage (kW]
480 [Vi] 600 [Vac] 800 [V]
-25 23,00 23,00 23,00
35 23,00 23,00 23,00
40 23,00 23,00 23,00
45 23,00 23,00 23,00
50 23,00 23,00 23,00
60 23,00 23,00 23,00
& — i 11— : -
2, - " - - 1 - —
P2 |
Ay —1 — ]
. 1
; I? i
¥ i
5 .
& % \
s L 1  S— :
i ! -
2% Fy I C S M| 5 X 3 o 13y 2 2% 0 i M| I Su == 8
A} Tempeesa e
g LTy, AN de OO
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N P
4110:2018-11 R0 §
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N o T
4110:2018-11 fanin
Datum / Date: 2023-05-23
SUN2000-28KTL-M3/Temperature derating curve \
Temperature [°C] Output power depending on DC voltage [kW]
520 V] 720 [V 800 [Vad]
-25 27,5 27,5 27,5
35 27,5 27,5 27,5
40 27./5 27,5 27,5
45 27,5 27,5 27,5
50 27.5 27,5 27.5
60 27t5 27,5 275
40
36
o382
Sup OO0 B l——0——0—0
=
S 24
g 20
-
s 16
o
s 12
o
8
25 -20 -1 -10 -5 O 5 10 15 20 25 30 35 40 45 S0 55 60
Ambient Temperature
—ee 520VdC  =l=720VdC 800Vdc
F.4 BUREAU VERITAS CPS Germany - Manufacturer declaration / V01 09/19
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Herstellererkidrung zur Einhaltung der technischen Anforderungen der VDE-AR-N 4 A
4110:2018-11 % )
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N i
4110:2018-11 240240 ]
Datum / Date: 2023-05-23
SUN2000-30KTL-M3/Temperature derating curve
Temperature [°C] Output power depending on DC voltage [kW]
[ 500 [Vac] 600 V] 800 [V
-25 33,00 33,00 33,00
35 33,00 33,00 33,00
40 33,00 33,00 33,00
45 33,00 33.00 33,00
50 33,00 33,00 33,00
60 28,00 32,00 29,20
40
36
=z 32 ! & |
3 28 \‘w
T 24
g 20
a
& 16
o
= 12
© 3
4
25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45 S50 55 60
Ambient Temperature
—4—500Vdc —--600Vdc 800vdc
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Herstellererkldarung zur Einhaltung der technischen Anforderungen der VDE-AR-N )
4110:2018-11 !
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N e
4110:2018-11 -84 284N
Datum / Date: 2023-05-23
SUN2000-36KTL-M3/Temperature derating curve
Temperature ["C) Output power depending on DC voltage (kW]
520 [V 600 [Vic] 800 [V
-25 40,00 40,00 40,00
35 | 40.00 140,00 40,00
40 40,00 40,00 37,80
45 37,30 40,00 35,70
50 34,50 38,00 33,50
60 29,00 32,00 29,20
&0
55
50
f;? 4s | r P T
= 40 . s R
= —
@ 35 S
5 30 =
= 25
3
220
a8 15
10
3
-25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
Ambient Temperature
—4—540Vdc  ——600Vdc 800Vdc
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N { i
4110:2018-11 ’& |
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N =N
4110:2018-11 Tramen
Datum / Date: 2023-05-23
SUN2000-40KTL-M3/Temperature derating curve
Temperature [*C] Output power depending on DC voltage [kW]
540 [V 600 [V 800 [Vad
-25 44,00 44,00 44,00
25 4400 44,00 43,30
[ 35 42,00 I 44,00 _ 40,00
40 40,00 44,00 37,80
45 37.50 417.00 35,70
50 35,00 38,00 33,50
60 30,00 32,00 29,20
60
55
245 [ 53 . - - - - oy ;" ‘T<' —.»’;.—_ m— ﬁ,‘
= a0 = S <6
§ 35 ' I
§ 30 ! =
- 25
>
2 20
a 15
10
5
0 | + : 3 + ! 3 ! ! + ‘ 4 +
25 -20 -15 10 -5 0 5 10 15 20 25 30 35 40 45 S50 55 60
Ambient Temperature
—--540Vdc -~ 600Vdc - 800Vdc
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N PR
4110:2018-11 i
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N T
4110:2018-11 Krerness
Datum [ Date: 2023-05-23
SUN2000-42KTL-M3 Temperature derating curve
Temperature [°C) Output power depending on DC voltage [kW]
625 [V4e] 720 [V) 850 [Va]
-25 47,00 47,00 47,00
30 47,00 47,00 47,00
35 1yl 45;50 ) 47:00 45:50 |
40 44,00 47,00 44,00
45 42,00 44 50 42,00
50 i i 40:00 7 42:00 407.00
60 30.00 35,00 30.00
80
55 !
S0 i = " - |
= a5 ® S & B
£ | =
€35 | 3
330 | ~‘
e [
 Sodl ?
820 |
815 | ‘
10 | { !
| ' |
Q¢ t :
25 -20 -15 -10 -5 0O 5 10 15 20 25 30 35 40 45 50 55 60
Ambient Temperature
—pe525Vdc ~l=720Vdc =850V dc
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N P
4110:2018-11 e B
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N i
4110:2018-11 5 A
Datum / Date: 2023-05-23

SUN2000-50KTL-M3 Temperature derating curve

Temperature [“C) Output Power [kW]
530 [V«] | 600 [Vac) 800 [Va]
-25 55 55 55
15 55 55 55
25 55 55 52.5
30 55 55 50.5
35 53 55 48.5
40 50.2 52.7 45.7
45 47 498 42
50 4386 46.f1 39
60 ‘ 36.8 ‘ 39 33
E — e —
= \‘1‘\‘\;

> 45 \‘\:‘\\

24 ’».\‘t >x

g3

5>

S .

&

- ¥

-

810

5 20 15 10 5 0 p 10 5 N b S i 50 5 ¢
Ambient Temperature
e SN e SOV BOOV

F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 09/19

Figure 11 — Active power output dependent on ambient temperature from [14]
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3.3. Reactive power

) "';3'| Exiract from the test report - Part 2: grid control capability

o

Report Mo.:
S Page 14 of 26 20THO373_TR3_Rev25_3_excerpt-part_2_3

4.2 Reactive power provision / Blindleistungsbereitsteliung

4.2.1 Reactive power response in the normal operation (Q = 0 kvar) | Blindieistungsverfralten im
Normaibetrieb (Q = 0 kvar)

4.2.2 Measuring the maximum reactive power range (PQ diagram) ! Vermessung des maximalen
Blindleistungsstelibereichs (PQ-Diagramm)

SUN2000-40KTL-M3 (400 V) (V100R001)
PPo | Qs | Q | Que | PPa | Qna | @ | Qe

[¥] [kvar] [%&] [kvar]
. . ] -26,48 | 0,12 | 26,51 60 |-2639( -D02 | 26,58
Control of reactive power in normal
operation mode and maximum reactive 10 -2647 | -0,10 | 26,52 70 -26.38 | -0,01 | 26,60
power range / 20 |-2645| 008 | 2653 | 80 |-283s| 001 | 2882

Blindleisfungsverhalten im Normalbelrieb
und maximaler Blindleistungssielibereich 3o -26 44 | 0068 | 2655 a0 -2530 ( 003 | 2537

40 |-2644 | 005 | 2655 | 100 |-1847| 005 | 1836
s0 |-2641| 004 | 2656 | Prax | 006 | 007 | D06
SUN2000-42KTL-M3 (V100R001)
PPo | Qe | Q@ | Qume | PPa | Qna | @ | Qe

[%e] [kwvar] [%%] [kvar]
. . 0 -28,24 | 018 | 2818 60 2811 0,00 | 2824
Control of reactive power in normal
operation mode and maximum reactive 10 -2822 | -014 | 2816 70 -28,10 ( 0,03 | 28,25

power range /
Blindleistungsverhalten im Normalbetrieh 20 |-2821) 011 | 2818 %0 |-2807| 000 | 2827
und maximaler Blindleistungssielibereich 30 -2815 | -0,08 | 258,20 a0 2786 ( 002 | 2785

40 | 2814 | 005 | 2821 | 100 |-21,16| 005 | 21,15
50 |-2818 | 0,02 | 2523 | Prar | -878 | 009 | 863
SUN2000-50KTL-M3 (V200R023)
PPPr | Qs | Qo | Qoo | PPa | Qo | Qo | Qe

[%%] [kvar] [%e] [kwvar]
Control of reactive power in normal 0 ~33.15 33.11 60 |-33.18 /"ff’ 33,06
operation mode and maximum reactive 10 -33,16 331 7a -33,19 33,06
power range /
Blindleistungsverhalfen im Normalbetrieb 20 3317 33,09 80 -33,19 /"'-f’ 33,08
und maximaler Blindleistungssielibereich 30 -33,18 33,10 ag 23174 31,62
40 | -33,18 33N 100 |-23,04 /./'"f 2290
o | -3318 3311 | "

Mote / Anmerkung:

In the normal operating mode (2 = 0) the reactive power results of the SUN2000-40KTL-M3 (400 V) can be
applied to the SUNZ2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUNZ2000-17KTL-M3, SUNZO00-20KTL-M3,
SUN2000-23KTL-M3, SUN20G0-28KTL-M3, SUN2000-30KTL-M2, SUN2000-36KTL-M3 and SUM2000-20KTL-
M3{400V 450V directly.
For measurements of maximum reactive power range the reactive power results of the SUNZ2000-40KTL-M3
(400 V) can be applied to the SUNZ000-40KTL-M3 (480 V) SUNZ2000-15KTL-M3, SUN2000-17KTL-M3,
SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M2, SUN2000-20KTL-M3 and SUN2000-36KTL-
M3 scaled (by the factor Pray, nomeasue { Pray, sussooos-amcr-as).
The results of the SUN2000-50KTL-M3 operated at 400V can be transfemed directly to the SUN2000-50KTL-M3
operated at 4800
Im Normalbetrieb (@ = 0) kénnen die Blindleistungsergebnizse des SUN2D00-40KTL-M3 (400 V) auf den
SUMNZ000-40KTL-M3 (430 V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-
23KTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-M3 wnd SUN2000-36KTL-M3 SUN2000-50KTL-
M3(400VIAE0Y) direkt Gherfragen werden.
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4.2 Reactive power provision / Blindleistungsberaitsiollung

Fiir Messungen des maximalem Blindleistungssiellbereichs kénnen die Blindleistungsergebnisse des SUM2000-
40KTL-M3 (400 V) auf dern SUN2000-40KTL-M3 (480 V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-
20KTL-M3, SUNZ000-23KTL-M3, SUNZ000-2BKTL-M3, SUN2000-30KTL-M3 und SUN2D00-36KTL-M3 relativ
(tiber den Fakior Prasomessue | Pmax, sunzoos-aokmiue) dberfragen werden.

Die ergebnizse des SUNZ0D0-S0KTL-M3 (400 V) kdnnen auf den SUN2000-50KTL-M3 (480 V), direkt dberfragen
werden
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Report Mo

20THO373_TR3_Rev25_3_excerpt-part_2_3

4.2 Reactive power provision | Biindleistungsbereitstellung

4.2.3 Measuring separate operating points in the voltage-dependent PO diagram [ Vermessung einzeiner
Arbeitspunkte des spannungsabhangigen PO=Diagranims

SUN2000-40KTL-M3 (400 V) (V100R001)

Waorking points of the voltage dependent
P-Q-diagram !

Arbeitspunkie des spannungsabhangigen
P-g-Diagramms

WP [ AP LI [%6] P/Pn [%] 2 [kvar]
1 ind. 80,0 1,30 -28.46
2 ind. 80,0 10,03 -26.45
3 ind. 80,0 20,04 -28.48
4 ind. 80,1 30,04 -26.46
5 ind. 80,1 40,07 -20.45
G ind. 80,1 50,08 -26.44
7 ind. 80,1 60,10 -28.42
8 ind. 80,1 70,12 -28.40
9 ind. 80,1 80,23 -23.48
10 ind. 80,2 20,20 -18.84
11 imd. 80,2 100,23 0,08
12 ind. -— — -—
1 cap. / kap. 80,1 0,75 26,45
2 cap. [ kap. 80,1 0,88 26,45
3 cap. / kap. 80,1 20,24 2647
4 cap. / kap. 80,1 30,24 26,48
5 cap. / kap. 80,1 4024 26,48
8 cap. / kap. 80,2 50,23 26,41
T cap. [ kap. 80,2 60,25 26,43
B cap. / kap. 80,2 70,22 26,44
B cap. / kap. 80,2 80,24 2340
10 cap. / kap. 80,2 20,23 16,84
11 cap. / kap. 80,2 100,00 0,08
12 cap. [ kap. -— - —
WP [ AP ULy [%6] P/Pn [%] Q2 [kvar]
1 ind. 1100 1.3 -268.47
2 ind. 110,0 10,04 -28,45
3 ind. 110,0 20,04 -26.44
4 ind. 110.1 30,04 -28.42
5 ind. 110.1 40,04 -28.40
G ind. 110.1 50,04 -26.38
7 ind. 110,1 60,02 -28,36
8 ind. 110.1 70,05 -28.36
Qind. 10,2 80,06 -26,35
10 imd. 110,2 20,07 -26.28
11 imd. 1102 100,24 -18.32
12 ind. 1102 110,22 0,02
1 cap. / kap. 1100 0,74 26,40
2 cap. [ kap. 110.1 2,98 26,41
3 cap. [ kap. 110.1 20,23 26,42
4 cap. [ kap. 110,1 30,23 26,44
5 cap. / kap. 1102 40,22 26,45
§ cap. / kap. 110,1 50,21 26,45
T cap. [/ kap. 1102 G018 26,47
E cap. / kap. 1102 70,18 26,48
H cap. / kap. 110,2 80,18 26,51
10 cap. / kap. 1102 0,21 2540
11 cap. / kap. 110,2 100,03 18,34
12 cap. [ kap. 1102 110,22 0,02
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4.2 Reactive power provision / Blindleistungsbereitsiellung

SUMN2000-42KTL-M3 (V100R001)

Working points of the voltage dependent
P-Q-diagram /

Arbeiispunkie des spannungsabhangigen
P-Q-Diagramms

WP | AP /U 3] FIP, [%] @ [kvar]
1ind. B8e.8 0,48 2831
2 ind. 80,8 10.03 -28.23
3 ind. 80,0 20,02 28.23
4 ind. 90,0 30,03 -28.24
5 ind. 80,0 40,03 28.23
i ind. 90,0 50,04 -28.22
7 ind. 20,0 60,04 -28.23
8 ind. 80,1 70,05 -28.28
B ind. 80,0 80,13 27.08
10 ind. 80,1 80,40 18,32
11 ind. 80,0 100.16 8,27
12 ind. 80,2 101.27 0,08
1 cap. | kap. 80,1 1,68 28,19
2 cap. | kap. 80,2 0,78 28,20
3 cap. ! kap. 60,2 18.85 28,22
4 cap. | kap. 80,2 20,93 28,23
5 cap. ! kap. 80,3 40,00 28,25
5 cap. | kap. 80,3 50,07 28,25
7 cap. ! kap. 80,0 BO.15 28,23
B cap. | kap. 80,1 70,11 28,23
D cap. ! kap. 80,1 80,01 27,20
10 c3p. | kap. 80,2 00,23 19,18
11 cap. | kap. 80,0 100,18 £,32
12 cap. | kap. 80,2 101.27 0,08
WP AP LU/Uk [%] PIPn [%] @ [kvar]
1ind. 09,9 0,54 -28.25
Zind. 110,0 10,04 28.24
% ind. 110,0 20,01 28.22
4 ind. 10,0 20,80 -28.20
5 ind. 110,0 40,20 2819
B ind. 10,0 50,20 2818
7 ind. 110,0 B0.20 2817
& ind. 10,0 70.18 2817
B ind. 1101 80,18 2825
10 ind. 110,1 80,20 -27.85
11 ind. 1101 100,08 21.20
12 ind. 109,82 108,81 8,81
13 ind. 1101 112.08 0,02
1 cap. | kap. 10,0 0,18 28,23
2 cap. | kap. 110,0 0,492 28,24
3 cap. ! kap. 10,0 20,13 28,26
4 cap. | kap. 110,0 30,10 28,77
5 cap. ! kap. 110,0 40,08 28,20
5 cap. ! kap. 110,0 50,03 28,31
7 cap. ! kap. 1101 B0.02 28,23
B cap. | kap. 1101 70.03 28,25
B cap. ! kap. 1101 50,01 28,28
10 c3p. | kap. 1101 00,23 27,82
11 cap. ! kap. 1101 100.06 21,21
12 cap. | kap. 110,0 108,84 g.81
13 cap. | kap. 1101 112.00 0,02
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SUMZ2000-50KTL-M3{V200R023)
WP AP Ui [96] PiPn [%] 2 [kvar]
1ind. 89,5 1,0 -33,08
2 ind. 28,7 10,1 -33.08
Jind. aa.7 201 -33.07
4 ind. 887 301 -33.07
5 ind. 28,7 40,2 -33.04
& ind. 9.8 50,2 -33.07
T ind. 9.8 60,2 -33.00
8 ind. 29,8 70,1 -33.08
10 ind. 29,8 0.2 -21.20
11 ind. 893 100 -0.52
12 ind. -— — -
1 cap. / kap. ga.g 0,5 33,15
2 cap. / kap. 80,6 0.8 33,16
3 cap. | kap. 28,7 19,8 33,16
4 cap. f kap. aa.7 288 33,18
5 cap. | kap. 887 40.0 33,16
& cap. / kap. 89.7 50,0 3317
7 cap. ! kap. 89.8 60,8 33,10
8 cap. / kap. 89.8 70.0 33,18
10 cap. ! kap. 89.8 00,5 21.00
11 cap. [ kap. 88 8 @08 0,51
12 cap. | kap. -— —- -—
Waorking points of the voltage dependent
P-Q-diagram [ WP AP LI [96] PiPn [%] 2 [kvar]
Arbeifspunkie des spannungsabhangigen 1ind. 1097 0.8 33,16
P-Q-Diagramms Zind. 1097 9.9 33,16
Jind 109,7 8.8 33,18
4 ind. 109,7 8.8 33,18
Sind. 109,68 40,0 33,20
& ind. 1096 50,0 33,20
T ind. 1096 0.0 33,20
Bind. 1096 70.0 33,20
9 ind. 1096 20,0 33,20
10 ind. 109,6 0.2 31,78
11 ind. 1095 100,0 23,07
12 ind.
1 zap. / kap. 1087 1.1 -33.10
2 cap. | kap. 109,7 10,1 -33.10
3 cap. | kap. 109,7 20,2 -33.00
4 cap. | kap. 109,7 30,2 -33.00
5 cap. | kap. 1087 40,2 33,00
6 cap. / kap. 1096 50,3 -33.00
7 cap. ! kap. 109.6 60,4 -33.10
8 cap. / kap. 109.6 70.4 -33.10
8 cap. ! kap. 109.6 30.5 -33.11
10 cap. ! kap. 109.6 90,5 -31.61
11 cap. ! kap. 1096 100.4 -22.04
12 cap. | kap.
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B Report Mo
HHHrEH Page 190f 26  20THO373_TR3 Rev25_3_excerpt-part 2_3
Mote /S Anmerkung:

The voltage-dependent reactive power results of the SUN2000-40KTL-M2 (400 V) can be applied to the
SUN2000-40KTL-M3 {450 V) SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-
ZIKTL-M3, SUN2000-28KTL-M3, SUN2000O-Z0KTL-M3 and SUNZ2000-I6KTL-M32 and SUN2000-50KTL-
M3(2000 480V scaled (by the factor

F'rr-ar, notrezurs § Pray, EL-‘f-'.'-F-EC—-l’G!(TL-\.'.r:-‘}- i

The results of the SUN2000-50KTL-M3 operated at 400 can be transferred directly to the SUNZ2000-50KTL-M3
operated at 4500

Dig Spannungsabhingigen Bindeistungsergebnizse des SUN2000-40KTL-M3 (400 V) auf den SUN2000-40KTL-
M3 (480 V), SUN2000-15KTL-M3, SUNZ000-1TKTL-M3, SUN2000-20KTL-M3, SUM2000-23KTL-M3, SUN2000-
28KTL-M3, SUN2000-30KTL-M3 und SUM2000-36KTL-M3 refativ (dber den Fakior Pomnemezswe | Prmax, suszoo-
spemi-ms) Dherfragen werden

Die ergebnisse des SUNZDD0-SOKTL-M3 (400 V) kénnen auf gen SUN2000-S0KTL-M3 (480 V), direkf dbertragen
werden
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Report Mo
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4.2 Reactive power provision | Biindleistungsbereitstellung

4.2.4 Reactive power following setpont / Blindleistung nach Sollwertvorgabe

SUNH2000-40KTL-M3 (400 V) (V100R001)

Control of reactive power through set-
point signal /

Blindleistungsregelung durch
Sollwerfvorgabe

—  Power factor / = Reactive power /
—  Verschiebungsfaktor Biindleistung
Pew at ! bei Geax S0Py

Longest seftling time /
Langste Einschwingzeit

Parameter Settling time § Einschwingzeif
Fast settlig time / Schnelle 02s

Einschwingzeit (0 — +0max, +Clmay — e,

{10005 s ) ez — )
Standard time [ Standarazeif 18s

[125% D) (#+max —+ -Clmax)

t=60s= 1180 =
(1,660%Qmax/s) {#+Cmay —» -Clrax)

Control of reactive power through set-
point signal /

Blindleisiungsregelung durch
Sollwerfvorgabe

= Power factor /
Verschiebungsfaktor 1

0O Reactive power /
Blindleistung

Por @t/ bei Clray

0% Py

Longest seftling time /
Lingste Einschwingzeit

Parameter Settling time § Einschwingzeit
Fast settling time [ Schneile 165
Einschwingzeit jcosgp =1,000 — +Qmay,

I:S'E =1 S}I +ray — -'D-m:}l
= 38s

(3r=58) [+ Cmay —+ ~Coax)
t=60s 66,0 s

(3T =60 s) (+Qmax — -Qlrax)

SUNZ000-42KTL-M3 (V100R001)

Control of reactive power through set-
point signal /

Blindleisiungsregelung durch
Sollwerfvorgabe

—  Power factor /
= Verschiebungsfaktor

= Reactive power /
Blindleistung

Por at / bei Cimax

0% Pn

Longest settling time /
Langste Einschwingzeit

Parameter Settling time § Einschwingzeit
Fast settlig time ! Schnelle 02s

Einschwingzeit (0 — +may, + gy — T,

(1000% Crals) i — )}
Standard time / Standardzeit 18s

(125% Dranls) [+ Cmax —» -Clreax)

t=60s 1186
{1,660%Cmax/s) [+ Cmax —+ -Cleax)

Copyright & Buresu Venias Consumer Prooucts Sendces Germany GmbH
This report must not be reproduced in parf or in full without the witten spproval of BY GPS GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Page 98 of 199




UV
SOVEN

BTN
SVLY

7828

BUREAU
VERITAS

Annex to the Type Certificate no. U21-0001_2 Page 99 of 199

3. Annex 3 — Extract from the test report

Extract from the test report - Part 2: gnd control capability

Report Mo
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4.2 Reactive power provision / Blindleistungsbeoreitsteliung
Control of reactive power through set- = Power factor / 0 Reactive power /
point signal / Verschiebungsfaktor 11 Blindleistung
Blindleistungsregelung durch
Sollwerivorgabe Pow at / bei Qe S0Py,
Parameter Settling time ! Einschwingzei
Fast settling time / Schnelle i "E;EDS .a
Einschwingzeit (cosg =1, "
_ + ey —+ e,
Longest settling time / (3T ="1s) Qiray — coSP = 1,000)
Langste Einschwingzeit
Gr=5 328
(3r=5s) {#+Cmay —+ ~Cleag)
t=60s 6743
I:3'[ =60 S::I {+Clmax —» -G-a:c:l
SUNZ000-50KTL-M3 (400 (V200R023)
Control of reactive power through set- & Power factor / Verschiebungsfakfor !
point signal /
Blindlsistungsregelung durch SOeLp
Sollwerivorgabe "
Parameter Settling time § Einschwingzei
t<60s 22997 =
) . (31 =202g) (+Cmay —= ~Clmax)
Longest settling time / -
Lingste Einschwingzei t=60s B,514%
(3t =623) {+Cmax —+ ~Clax)
_ 73,824%s
(3r=60s) {+may —+ Tl

Mote /£ Anmerkung:.
The Q setpeint control function does not provide PT1 (12t order lowpass) filtering effect. The settiing time was
determined using a tolerance band of £5%Ps.

Feor country code setting VDE-AR-N 4110:2018-11, the cosg control function shows FT1 behaviour. The settling
fime was determined using a tolerance band of £5%P.. /

The results of the SUN2000-50KTL-M3 operated at 400 can be transfemed directly to the SUN2000-50KTL-M3
operated at 450V

Die Q-Sollwertvorgabe bietet keinen PT1-Filtereffekt, die Blindleistungsdnderung erfolgt mit dem vardefinierten
Gradient. Die Einschwingzeit wurde mit elnem Toleranzband von +5%FP, besfimmt.

Fiir Landereinstellung VDE-AR-N 4110:2018-11 zeigt die cosp Regelungsfunktion PT1 Verhalten. Die
Einschwingzeit wurde mit einem Toleranzband von £5%F, besfimmt,

Die Ergebnisse des SUN2000-50KTL-M3 (400 V) kérmnen auf den SUN2000-50KTL-M3 (480 V'), direkt ibertragen
werden
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4.2 Reactive power provision [/ Blindleistungsbereitstellung

SUN2000-40KTL-M3 (400 V) (V100R001)
Control of reactive power through set- —  Power factor / = Reactive power /
point signal | = Verschishungsfakior Blindieistung
Blindieisfungsregelung durch
Sollwertvorgabe Por at / bei Qe S0Py
Set-point f Sollwert Measured value ! Istwert
Set-point accuracy of reative power / -13,20 kvar -13,32 kvar
Einstellgenauighkeit der Blinaleisivng 0,00 kvar 0,03 kvar
13,20 kvar 13,25 kvar
Control of reactive power through set- —  Power factor / = Reactive power [
point signal / —  Verschiebungsiaxtor Biindleistung
Blindleisfungsregelung durch
Sollwerfvorgabe Pl @t/ el Qeay 100%F,
Set-point / Sollwert Measured value [ Istwert
Set-point accuracy of reative power / -13,20 kvar -13,22 kvar
Einstellgenauigkeit der Blindleistung 0,00 kvar 0,03 kvar
13,20 kvar 13,32 kvar
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4.2 Reactive power provision / Blindleisiungsbereitsioflung

Control of reactive power through set-
point signal /

Blindleistungsregeiung durch
Sollwertvorgabe

= Power factor /
Verschiebungsfaktor

0 Reactive power /
Biindleistung

Pom at § bei (g

0P,

Set-point accuracy of power factor /
Einstellgenauigheit des
Verschiebungsfakiors

Set-point / Solfwert

Meazured value ! Istwert

Control of reactive power through set-
point signal /

Blindleistungsregelung durch
Sollwertvorgabe

0,835 (ind.) 0,836 (ind_)
1,000 1,000
0,835 (cap.) 0,533 (cap.)
= Power factor / 0O Reactive power /
Verschiebungsfaktor Biindleistung
Per at | bei (max 100%Pr

Set-point accuracy of power factor /
Einstellgenauigheit des
Verschiebungsfaktors

Set-point / Solfwert Measured value [ Istwerf
0,800 (ind.) 0,799 (ind_)
1,000 1,000
0,800 (cap.) 0,501 (cap.)

SUN2000-42KTL-M3 (VA100R001)

Control of reactive power through sat-
point signal /

Blindleistungsregelung durch
Sollwerfvorgabe

—  Power factor !
= Verschiebungsfakior

= Reactive power /
Blindleistung

Por @t / bei Qg

0% P

Set-point accuracy of reative power /
Einstellgenauigkeit der Blindlsistung

Set-point / Sollwert Measured value [ Istwert
-14.10 kvar -14 30 kvar
0,00 kvar -0,08 kvar
14,10 kvar 14,17 kvar

Control of reactive power through sat-
point signal /

Blindleistungsregelung durch
Sollwerfvorgabe

—  Power factor /
—  Verschiebungsfakior

= Reactive power /
Blindleistung

Pon at / bef (max

100% P

Set-point accuracy of reative power /
Einstellgenauigkeit der Blindleistung

Set-point / Solfwert

Measured value [/ Istwert

-14.10 kvar -14,16 kvar
0,00 kvar 0,06 kvar
14,10 kvar 14,26 kvar

Control of reactive power through set-
point signal /

Blindleistungsregelung durch
Solfwertvorgabe

= Power factor /
Verschiebungsfaktor

O Reactive power /
Biindleistung

Pom at { bef (ra

0P

Set-point accuracy of power factor /
Einstellgenauigheit des
Verschiebungsfaktors

Set-point / Solfwert

Measured value ! Istwert

0,835 (ind.) 0,836 (ind.)
1,000 1,000
0,835 (cap.) 0,834 (cap.)
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3. Annex 3 — Extract from the test report

@I Extract from the test report - Part 2: gnd control capability
% A Report Mo.:
HHrEH Page 24 of 26 20THO373_TR3_Rev25_3_excerpt-part 2 3
4.2 Reactive power provision | Blindleistungsbereitstellung

Control of reactive power through set- = Power factor / 0 Reactive power /

point signal / Verschiebungsfaktor Blindleistung
Blindleisiungsregelung durch

SufMemmﬁbE ptr ﬂt ||l .t'elI D—m 1 DD% Pr

Set-point §F Solwert Measzured value | Istwerf

Set-point accuracy of power factor f 0,800 (ind.) 0,798 (ind.)
Einstellgenauigkeit des

Verschiebungsfaktors 1,000 1,000

0,800 (cap.) 0,801 {cap.)
Mote £ Anmerkumg:

The reactive power results of the SUNZ2000-40KTL-M3 (400 V) can be applied to the SUN2000-40KTL-M3

(480 V) SUN2000-13KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUNZ2OQO-ZIKTL-M3, SUN2000-
28KTL-M3, SUN2000-30KTL-M3 and SUN2000-36KTL-M3 and SUN2000-50KTL-M3(400V/480V) scaled (by the
factor

F'rnar. notmeasune ||I P—ca. -SLI'I‘!'EIPDE-HTL#.I'E‘}-

The displacement factor results of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-40KTL-M3
(480 V) SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-
28KTL-M3, SUN2000-30KTL-M3Z and SUNZ000-36KTL-M3 SUNZOOO-S0KTL-M3(400\/480V) directly.

The settling time results of the SUN2000-40KTL-M3 (400 V) can be applied to the SUNZOO0-L0KTL-M3 (480 V)
SUN200O-15KTL-M3, SUNZ0O0-T7KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUNZ000-28KTL-M3,
SUN200GO-Z0KTL-M3 and SUN2000-I6KTL-M32 and SUN2000-50KTL-M3{400W/450\) directly./

Die Blindleistungsergebnisse des SUN2000-40KTL-M3 (400 V) auf den SUN2000-40KTL-M3 (480 V), SUN2000-
1SKTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M3, SUMN2D00-
J0KTL-M3 wnd SUN2000-36KTL-M3 und SUNZ000-50KTL-M3(400V480) relativ (lber dzn Fakior Pras someasus |
Prrax, sunzooo-sokriun) dbertragen werden.

Die Verschiebungsfakforsergebnisse des SUNZ000-20KTL-M3 (400 V) auf den SUN2000-20KTL-M3 (430 V),
SUNZ000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUNZD00-Z3KTL-M3, SUN2000-28KTL-M3,
SUNZ000-20KTL-M3 wnd SUN2000-36KTL-M3 and SUN2000-30KTL-M3{400V/480V] direkt Gbertragen werden.
Die Einschwingzeitsergebnisss des SUN2000-40KTL-M3 (400 V) auf den SUN2000-40KTL-M3 {450 V),
SUNZ000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUNZD00-Z3KTL-M3, SUN2000-28KTL-M3,

SUNZ000-30KTL-M3 wnd SUN2000-36KTL-M2 und SUN2000-50KTL-M3{400V/480V) direkt Gbertragen werden.
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3. Annex 3 — Extract from the test report
@I Extract from the test report - Part 2: gnid control capability
I\ Report Mo.:
Listaces Page 25 of 26

20THO3T3_TR3 _Rev25S_3_excerpt-part_2_3
4.2 Reactive power provision | Blindleistungsbereitstellung
4.2.5 Q(U) control [ QfU) Regelung

4.2.6 Q(P) control ! Q{P) Regealung

4.2.7 Reactive power Q with voltage limitation function / Blindieistung Q mit
Spannungsbegroenzungsfunktion

The C{LU}, Q(F) and reactive power (1 with voltage limitation function
tested, please see test report. /
Remark / Anmerkumg: Die Q{L)-, Q{P)-Regelung und und Blindleistung Q mit

Spannungsbegrenzungsfunktion wurden gepriift, diese sind im
Priifbericht hinterlegt.

yright & Buresu Venias Consumer Products Senvices Gemany GmbH
This report must not be reproduced in parf or in full without the witten approval of BY GPS GmbH

Figure 12 — Results of reactive power control from [10][12]
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3. Annex 3 — Extract from the test report

Note to control functions for reactive power supply implemented on the PGU level ([8]):

e The on the PGU level implemented reactive power set point changes (parameter No. 30 resp. No.12 (for 50 KTL)
in parameter list, see Annex 5) do not provide PT1 filtering effect.

e The on the PGU level implemented Q(U) control function deviates from requirements according to [1]. This
needs to be considered for project planning.

e The PGUs in the series provide only one kind of Q(U) control function. The on the PGU level implanted Q(U)
control function can be used as reactive power with voltage limitation function by suitable setting of the
characteristic curve. But this also deviates from requirements according to [1].

These need to be considered for project planning. If needed, these have to be implemented on the plant level e.g. in
the superimposed PGS controller.

In the event the communication with the PGS controller is disturbed, the PGU will check continuously if further
commands are received from the PGS controller, if not it only possible to predefine values for P and Q. When the
communication disconnection safety function is triggered, the preset P and Q of the safety function are enabled for
the inverter.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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3. Annex 3 — Extract from the test report

Description of methods for the reactive power supply and the reactive power provision within the voltage
corridor [7]:

)
\an/ Report No.:
e Page 49 of 803 20THO373_TR3_Rev25_3

4.2 REACTIVE POWER PROVISION

Description of methods for the reactive power supply:
The control of the reactive power on the lowest level of the controlier is realized by Q-regulation,
The units in the product senes provide setting of the reactive power by:
a) Settable Q-parameter (range: +/- 60%Puax) "
b) Settable cosg-set-parameter (range: +/- 0,8)) "
c) Configurable Q{U)-characteristic line (No. of supporting points: 10) "2
d) Configurable Q{P)-characteristic line (No. of supporting points. 10) "
Note:

"' For country code seiting VDE-AR-N 4110:2018-11:
for all abrupt set-point changes, the reactive power control methods b), ¢) and d) (see above) provide PT1 (1
order iowpass) filtering effect.

2 The PGUs in the series provide only one kind of Q(U) control function (methods c), see above), the Q(U)-
characleristic line is free programmabile using up to 10 supporting points.
The on the PGU level implanted Q{U) control function can be used both for 4.2.5 Q(U) confrol and 4.2.7
Reactive power Q with voltage limitation function by suitable setting of the characteristic curve,
But please note that the implementation may deviate to requirement of VDE-AR-N 4110:2018-11. This needs to
be considered for preject planning. If needed, this has to be Implemented on the plant level e.g. in the
superimposed PGS controller.

Description of the reactive power provision within the voltage corridor (Manufacturer's data)

The reactive power is prioritised versus the active power.

A maximum reactive power provision of 60%Sma (using Q set-point) or cosg = 0,8 (using cosg set-paint) is
possible,

Al overvoltage the apparent / active power threshold limits the injected power. At undervoltage the apparent current
limitation will also contribute.

The continuous provision is possible within the voltage corridor 80%U, through 120%U. and the frequency range
between 47.5 and 52.0 Hz

A permanent active power reduction can be applied by setting parameters Plimift and Pmaxref (the following
apphes: Plimilt € Pmaxref < Pmax, Default, Plimilt = Pmaxref = Pmax.).

The value of Plimilt will then be the new active power limitation which will not be exceeded during operation of the
PGU, while Pmaxref will be the new reference for the P set-point control, Any signal for a setpoint of 100% Pmaxref,
by the ripple control receiver or other P-parameter setpoint, causes the PGU to inject the new lower Prpac-value
(active power higher than new lower Prac-value will never be injected). The reference power for percentage or p.u
in this limited mode is the new lower Pmaxref-value.

The power control is therefore basad on the fallowing values:
Apparent current limit [A] Active / Apparent power limit [kW / kVA]

SUN2000-15KTL-M3 252 16,5% /16,5
SUN2000-17KTL-M3 28,5 18,73/18.7
SUN2000-20KTL-M3 335 22091220
SUN2000-23KTL-M3 351 23,0"/23,0
SUN2000-28KTL-M3 335 271591275
2 X 47, N

'SUN2000-30KTL-M3 (400 V) 7.9 —
SUN2000-30KTL-M3 (480 V) 399

SUN2000-36KTL-M3 (400 V) 58,0 40,07 /40,0
SUN2000-36KTL-M3 (480 V) 48 4

SL{N2W040KTL-M3 (‘qq V) 638 440%/440
SUN2000-40KTL-M3 (480 V) 53,2

SUN2000-42KTL-M3 56,8 4709/470
SUN2000-50KTL-M3 (400V) 79.8 55,0 % 55,0
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@j Report No..

tae Page 50 of 803 20TH0373_TR3_Rev25_3
4.2 REACTIVE POWER PROVISION
SUN2000-50KTL-M3 (480V) 66.5 55,0 7/ 55,0

The resulting voltage dependent PQ operating points can be found in manufacturer’s declaration document
F.4_Declaration of manufacturer_Huawei SUN2000-15-42KTL-M3_Series_V1.0 (see Annex 5)

Note:

9 The table above and diagrams in Annex 5 show the default PQ-mode of the units - parameter Plimit (parameter
No.7 in Annex 4 — Parameter list) set to default (=Pmax), in this case the reactive power supply at full load (P =
Pmax = Smax) is zero (power factor = 1),

In other PQ-mode with reduced output active power — e.g. Plimit set to P (nominal active power defined by
manufacturer), in this case the units can provie a reactive power supply corresponding to

- cosg = 0,909 (SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-30KTL-M3,
SUN2000-40KTL-M3,SUN2000-50KTL-M3,)

- cosg = 0,900 (SUN2000-36KTL-M3)

- cosy = 0,894 (SUN2000-42KTL-M3)

at full load operation at U = Uy,

or a reactive power supply corresponding to

- cos@ = 0,955 (SUN2000-15KTL-M3, ,)

- cos@ = 0,957 (SUN2000-17KTL-M3

- cos@ = 0,957 (SUN2000-20KTL-M3

- cos@ = 1,000 (SUN2000-30KTL-M3, Pmax = 29,9 KW at defined operating condition)

- cos@ = 0,995 (SUN2000-36KTL-M3)

- cosg = 1,000 (SUN2000-40KTL-M3, Pmax = 39,8 kKW at defined operating condition)

- cosg = 0,988 (SUN2000-42KTL-M3)

at full load operation at U = 0,9:Us.

For the units SUN2000-23KTL-M3 and SUN2000-28KTL-M3 the nominal value of active power is defined as
Pn = Pmax. The reactive power supply of both of these units at full load at U = Ux is zero (power factor = 1).

The power control is therefore based on the following values:

In the PQ-mode with reduced output active power by setting Plimit = P, the power control is therefore based on the
following values:

Apparent current limit [A] Active / Apparent power limit [kW / kVA]

SUN2000-15KTL-M3 25,2 150%/16,5
SUN2000-17KTL-M3 28,5 17,0%/18,7
SUN2000-20KTL-M3 335 200%/220
SUN2000-23KTL-M3 351 23,0%/23,0
SUN2000-28KTL-M3 335 275%(275

~ SUN2000-30KTL-M3 (400 V) 479 =
SUN2000-30KTL-M3 (480 V) 39,9 0011330
SUNZ2000-36KTL-M3 (400 V) 58.0 -
SUN2000-36KTL-M3 (480 V) 48.4 38,0 9740,0
SUN2000-40KTL-M3 (400 V) 63,8 S

~ SUN2000-40KTL-M3 (480 V) 53,2 A0097440
SUN2000-42KTL-M3 56.8 42047470
SUN2000-50KTL-M3 (400 V) 798 50,02 /550
SUN2000-50KTL-M3.(480V) 66,5 50,0 % /55,0

The resulting voltage dependent PQ operating points can be found in manufacturer’s declaration document
F.4_Declaration of manufacturer_Huawel_SUN2000-15-42KTL-M3_Series_V1.0 (see Annex 5) with additional
active power limitation to P, (see Figure 8).
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20TH0373_TR3 Rev25 3

4.2 REACTIVE POWER PROVISION

PQ Curve of SUN2000-40KTL-M3

PQ-mode with reduce output

active power by setling
parameter Plimit = P,

Report No.:

- - ~
( B o 350 1 -~ 57 — el 182U
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|/ = 300 4 - - vee Unel0SPU
g ~ |
- - wlUnel00PU
g - |
sSSP
200 9
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Qina Qerp
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QixVar)

Figure 8 — Example for PQ-mode with reduced output active power

Note (Manufacturer’s data)

The interface (RS485) and corresponding software tool (Data Collector Web) is available for setting / controlling
active and reactive power.
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3. Annex 3 — Extract from the test report

Note to PQ capacity of the units:

* As default the active output power of the units limited to the max. active output power. In this default PQ operation
mode, the reactive power supply at full load (P = Pmax = Smax) iS zero (power factor = 1).

The nominal active output power Pn is a nominal value defined by manufacturer. This has to be set additionally using
the parameter Plimit and Pmaxref if needed (see Annex 5). With this setting the units can provide a reactive power
supply corresponding to

- cosp = 0,909 (SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-30KTL-M3,
SUN2000-40KTL-M3, SUN2000-50KTL-M3)

- cosg = 0,900 (SUN2000-36KTL-M3)
- cosg = 0,894 (SUN2000-42KTL-M3)

For the units SUN2000-23KTL-M3 and SUN2000-28KTL-M3 the nominal value of active power is defined as Pn = Pmax.
The reactive power supply of both of these units at full load at U = Un is zero (power factor = 1).

Furthermore, the default configuration of the units may not meet the reactive power requirement at the grid connection
point according to [1]. A permanent active power reduction may be needed.

This has to be checked and considered for project planning.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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The resulting voltage dependent PQ operating points as follows ([14]):

Page 109 of 199

Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N

Operating points in the voltage dependent PQ diagram:

4110:2018-11 J
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N W
4110:2018-11
Datum / Date: 2023-05-23

Anhang 4 / Annex 4:

SUN2000-15KTL-M3

Us=1.00/1.10 p.u.

P (kW) Q (kvar)
16,5 0.00 0.00
15,0 6.87 -6.87
' 13,5 | 9.49 949
12,0 9.90 -9.90
105 9.90 -9.90
9.0 9.90 -9.90
7.5 9.90 -9.90
6,0 9.90 -9.90
| 4.5 9.90 -9.90
30 9.90 -9.90
1.5 9.90 -9.90
0,0 9.90 -8.80

U, =0.95p.u.

P (kW) Q (kvar)
16,5 0.00 0.00
15,0 6.87 -5.87
135 9.49 949
12,0 9.90 9.90
105 9.90 -9.90
9,0 9.90 -9.90
7.5 9.90 -9.90
6,0 9.90 -9.90
_ 45 | 9.90 9.90
30 9.90 -9.90
1.5 9.90 9.90
0.0 9.90 -9.90

U, =0.90 p.u.

P (kW) Q (kvar)
15,65 0.00 0.00
15,0 4.46 -4.46
13,5 7.92 -7.92
12,0 9.90 -9.90
10,5 9.90 -9.90
9.0 9.90 -8.80
7.5 9.90 -9.90
6,0 9.90 -9.90
[ 45 | 9.90 -9.90
3,0 9.90 -9.90
1.5 9.90 -9.80
00 9.90 -9.90

F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / VO1  09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N gm0
4110:2018-11 &3
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N s
4110:2018-11 -2 DLLY)
Datum / Date: 2023-05-23
U, = 0.85 p.u.
P (kW) l Q (kvar)
14,78 | 0.00 0.00
13,50 | 6.02 -6,02
12,0 | 8.63 8.63
10,5 i 9.90 -8.90
9,0 i 9.90 -9.90
7.5 i 9.90 -9.90
6,0 i 9.90 -9.90
45 i 9.90 -9.90
3,0 | 9.90 -9.90
1,5 | 9.90 -9.90
0,0 | 9.90 -9.90
PQ Curve of SUNZOOO-1SKTL-M3-400V
g | wo ' bt
Qs Crmp
130 L8] "
CixVan
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / VO1  09/19
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3. Annex 3 — Extract from the test report

Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !';
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N o/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-17KTL-M3
U, =1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
18,70 0.00 0.00
17,00 4 779 -7.79
15,30 10.75 -10.75
13,60 11.22 ~11.22
11,90 11,22 -11.22
10,20 11.22 [ 11.22
8.50 11.22 -11.22
6,80 11.22 -11.22
5,10 11.22 11.22
3,40 11.22 11.22
1,70 11.22 -11.22
0 11.22 11.22
Uy = 0.95 p.u
P (kW) Q (kvar)
18,70 0.00 0.00
17,00 7.79 -7.79
15,30 10.75 -10.75
13,60 1122 ~11.22
11,90 11.22 -11.22
10,20 11.22 -11.22
8,50 11.22 11.22
6.80 11.22 | 11,22
5,10 11.22 11.22
3,40 11.22 -11.22
1,70 11.22 -11.22
0 11.22 A11.22
U, = 0.90 p.u.
P (kW) Q (kvar)
17.70 _ 0.00 0.00
17,00 4.93 -4.93
15,30 8.90 -8.90
13,60 11.22 -11.22
11.90 11.22 [ 11.22
10,20 11.22 -11.22
8.50 11.22 -11.22
6.80 11.22 -11.22
5,10 11.22 11,22
3,40 11.22 11.22
1.70 11.22 . 11.22
0 11.22 -11.22
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / VO1  09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N gm0
4110:2018-11 6
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N -
4110:2018-11 22 2]
Datum / Date: 2023-05-23
U, = 0.85 p.u.
P (kW) Q (kvar)
16,72 i 0.00 0.00
15,30 g 6.74 _ -6.74
13,60 ! 9.73 -9.73
11,90 11.22 -11.22
10,20 i 11.22 -11.22
8.50 i 11.22 11.22
6,80 l 11.22 -11.22
5,10 ! 11.22 | 11.22
3,40 11.22 -11.22
1,70 i 11.22 -11.22
0 i 11.22 -11.22
#Q Carve of SUN2000-1 7XTL-ME-400V
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !'J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N \\/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-20KTL-M3
U, =1.00/1.05/1.10/ 1.15 p.u.
P (kW) Q (kvar)
22,00 0.00 | 0.00
20,00 9.17 ' -9.17
18,00 12.65 -12.65
16,00 13.20 -13.20
14,00 : 13.20 -13.20
12,00 13.20 -13.20
10,00 13.20 -13.20
8,00 13.20 -13.20
6,00 13.20 -13.20
4,00 13.20 , -13.20
2,00 13.20 -13.20
0.00 13.20 -13.20
U, = 0.95 p.u.
P (kW) Q (kvar)
21,96 0.00 0.00
20,00 9.07 -9.07
18,00 12.58 -12.58
16,00 13.20 -13.20
14,00 13.20 -13.20
12,00 13.20 -13.20
10,00 13.20 -13.20
8,00 13.20 -13.20
6,00 13.20 -13.20
4,00 13.20 -13.20
2,00 13.20 -13.20
0.00 13.20 -13.20
U, =090 p.u.
P (kW) Q (kvar)
20,80 0.00 0.00
20,00 5,71 -5,71
18,00 10,42 10,42
16,00 13.20 -13.20
14,00 13.20 -13.20
12,00 13.20 -13.20
10,00 13.20 -13.20
8.00 13.20 -13.20
6,00 13.20 -13.20
4,00 13.20 13.20
2,00 13.20 -13.20
0,00 13.20 -13.20
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Herstellererkldarung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N
4110:2018-11 R rriesa
Datum / Date: 2023-05-23
U, = 0.85 p.u.
P (kW) Q (kvar)
19,65 0 0
18,00 189 188
16,00 11.41 -11.41
14,00 13.20 -13.20
12,00 13.20 -13.20
10,00 13.20 -13.20
8,00 13.20 -13.20
6,00 13.20 -13.20
4,00 13.20 -13.20
2,00 13.20 -13.20
I 0,00 13.20 -13.20
PO Curve of SUN2000-20KTL-M3-200V
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !"J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N s/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-23KTL-M3
U,=1.00/1.05/1.10/ 115 p.u.
P (kW) Q (kvar)
23,00 0.00 0.00
20,70 10.03 -10.03
18,40 13.80 -13.80
16,10 13.80 -13.80
13.80 13.80 -13.80
11,50 13.80 -13.80
9,20 13.80 -13.80
6,90 13.80 -13.80
460 13.80 -13.80
2,30 13.80 -13.80
0,00 13.80 -13.80
U, = 0.85 p.u.
P (kW) Q (kvar)
23,00 0.00 i 0.00
20,70 10.03 -10.03
18,40 13.80 -13.80
16,10 13.80 -13.80
13,80 13.80 -13.80
11,50 13.80 -13.80
9,20 13.80 -13.80
6,90 13.80 -13.80
460 13.80 -13.80
2,30 13.80 -13.80
0,00 13.80 -13.80
U, =0.90 p.u.
P (kW) Q (kvar)
21,80 0.00 0.00
20,70 6.84 -6.84
18,40 11.69 -11.69
16,10 13.80 -13.80
13,80 13.80 -13.80
11,50 13.80 -13.80
9,20 13.80 -13.80
6.90 13.80 -13.80
4,60 13.80 -13.80
2,30 13.80 -13.80
0,00 13.80 -13.80
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11 @
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N -
4110:2018-11 AT
Datum / Date: 2023-05-23 I
U, = 0.85 p.u.
P (kW) Q (kvar)
20,59 0.00 0.00
18.40 924 -9.24
16,10 12.84 -12.84
13,80 13.80 -13.80
11,50 13.80 -13.80
9,20 13.80 -13.80
6,90 13.80 -13.80
4,60 13.80 -13.80
2,30 13.80 -13.80
0,00 13.80 -13.80
PQ Curve of SUN2DD0-23KTLAMI-S00V
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !'1
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N \\/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-28KTL-M3
U, =1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
27,50 0.00 0.00
24,75 11.99 -11.99
22,00 16.50 -16.50
19,25 16.50 -16.50
16,50 16.50 -16.50
13,75 16.50 -16.50
11,00 16.50 -16.50
8,25 16.50 -16.50
5.50 16.50 -16.50
2,75 16.50 -16.50
0,00 16.50 -16.50
U,=0.385p.u.
P (kW) Q (kvar)
26,45 0.00 ' 0.00
24,75 9.33 -9.33
22,00 14.68 -14.68
19,25 16.50 -16.50
16,50 16.50 -16.50
13,75 16.50 -16.50
11,00 16.50 -16.50
8.25 16.50 -16.50
5,50 16.50 -16.50
2,75 16.50 -16.50
0,00 16.50 -16.50
U, =0.90 p.u.
P (kW) Q (kvar)
25,05 0.00 0.00
24,75 3.87 -3.84
22,00 11.98 -11.98
19,25 16.03 -16.03
16,50 16.50 -16.50
13,75 16.50 -16.50
11,00 16.50 -16.50
8,25 16.50 -16.50
5,50 16.50 -16.50
2,75 16.50 -16.50
0,00 16.50 -16.50
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Herstellererkldarung zur Einhaltung der technischen Anforderungen der VDE-AR-N e
4110:2018-11 R4 F
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N S/
4110:2018-11 o
Datum / Date: 2023-05-23 I
U, =0.85p.u.
P (kW) Q (kvar)
23,66 0.00 0.00
22,00 8.71 -8.71
19,25 13.76 -13.76
16,50 16.50 -16.50
13,75 16.50 -16.50
11,00 16.50 -16.50
8,25 16.50 -16.50
5,50 16.50 -16.50
275 16.50 -16.50
0,00 16.50 -16.50
PO Curve of SUN2O0D-28XTL-AE
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !"J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N s/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-30KTL-M3
U,=1.00/1.05/1.10/ 115 p.u.
P (kW) Q (kvar)
33,00 0.00 0.00
30,00 13.75 -13.75
27,00 18.97 -18.97
24 00 19.80 -19.80
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
U, =0.95 p.u.
P (kW) Q (kvar)
31,40 0.00 0.00
30,00 9.27 -9.27
27,00 16,03 -16,03
24,00 19.80 -19.80
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6.00 19.80 19.80
3.00 19.80 -19.80
0,00 19.80 -19.80
U,=0.90p.u.
P (kW) Q (kvar)
29,75 0.00 0.00
27,00 12.49 -12.49
24,00 17.58 -17.58
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
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Herstellererkldarung zur Einhaltung der technischen Anforderungen der VDE-AR-N P
4110:2018-11 7 B
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N S/
4110:2018-11 ir2 e
Datum / Date: 2023-05-23 |
U, =0.85p.u.
P (kW) Q (kvar)
28,09 0.00 0.00
27,00 7.75 -7.75
24,00 14.60 -14.60
21,00 1866 18.66
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 I 19.80 -19.80
PQ Curve of SUN2COO-30KTL-M3
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !.'J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N o/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-36KTL-M3
U,=1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
40,00 0.00 0.00
36,00 17.44 -17.44
32,40 23.46 -23.46
28,80 24.00 -24.,00
25,20 24.00 -24.00
21,60 24.00 -24.00
18,00 24,00 -24.00
14,40 24.00 -24.00
10,80 24.00 -24.00
7.20 24.00 -24.00
3.60 24.00 -24.00
0,00 24,00 -24.00
U, =0.95 p.u.
P (kW) Q (kvar)
38,02 0.00 0.00
36,00 12.23 -12.23
32,40 19.89 -19.89
28,80 24.00 -24.00
25,20 24.00 -24.00
21,60 24.00 -24.00
18,00 24.00 -24.00
14,40 24.00 -24.00
10,80 24.00 -24.00
7.20 24.00 -24.00
3,60 24.00 -24.00
0,00 24.00 -24.00
U,=0.90p.u.
P (kW) Q (kvar)
36,02 0.00 0.00
36,00 1.20 -1.20
32,40 15.74 -15.74
28,80 21.63 -2163
25,20 24.00 -24.00
21,60 24.00 -24.00
18,00 24.00 -24.00
14,40 24.00 -24,00
10,80 24.00 -24.00
7,20 24.00 -24.00
3,60 24.00 -24.00
0,00 24.00 -24.00
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N ey \
4110:2018-11 Rt 3
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N s
4110:2018-11 [rrrom
Datum / Date: 2023-05-23
U, =0.85p.u.
P (kW) Q (kvar)
34,02 0,00 0,00
32,40 1037 -71704377
28,80 18.11 -18.11
25,20 _ 2285 | 2285
21,60 24.00 -24.00
18,00 24.00 -24.00
14,40 24.00 -24.00
10,80 24 .00 -24.00
7.20 24.00 -24.00
3,60 24.00 -24.00
I 0,00 | 24.00 _ -24.00
£Q Curve of SUN2000-36XTL-M3
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !.'IJ
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N o/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-30KTL-M3
U, =1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
33,00 0.00 0.00
30,00 13.75 -13.75
27,00 18.97 -18.97
24,00 19.80 -19.80
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
U, =0.95 p.u.
P (kW) Q (kvar)
31,40 0.00 0.00
30,00 9.27 927
27,00 16,03 -16,03
24,00 19.80 -19.80
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6.00 19.80 19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
U,=0.90 p.u.
P (kW) Q (kvar)
29,75 0.00 0.00
27,00 12.49 -12.49
24,00 17.58 -17.58
21,00 19.80 -19.80
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / VO1  09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N 2 '
4110:2018-11 R4 F
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N il
4110:2018-11 2 et
Datum / Date: 2023-05-23 |
U, =0.85p.u.
P (kW) Q (kvar)
28,09 0.00 0.00
27,00 7.75. 775
24 00 14.60 -14.60
21,00 1866 -18.66
18,00 19.80 -19.80
15,00 19.80 -19.80
12,00 19.80 -19.80
9,00 19.80 -19.80
6,00 19.80 -19.80
3,00 19.80 -19.80
0,00 19.80 -19.80
PQ Curve of SUNZCOO-30KTL-M3
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N g,
4110:2018-11 !'J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N e/
4110:2018-11
Datum / Date: 2023-05-23

SUN2000-36KTL-M3
U,=1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
40,00 0.00 0.00
36,00 17.44 -17.44
32,40 23.46 -23.46
28,80 24.00 -24.00
25,20 24.00 -24.00
21,60 ' 24.00 -24.00
18,00 24.00 -24.00
14,40 24.00 -24.00
10,80 24.00 -24.00
7,20 24.00 -24.00
3,60 24.00 -24.00
0,00 24.00 -24.00
U, =0.95 p.u.
P (kW) Q (kvar)
38,02 0.00 0.00
36,00 12.23 -12.23
32,40 19.89 -19.89
28,80 24.00 -24.00
25,20 24.00 -24.00
21,60 24.00 -24.00
18,00 ) 24.00 -24.00
14,40 24.00 -24.00
10,80 24.00 -24.00
7.20 24.00 -24.00
3,80 24.00 -24.00
0,00 24.00 -24.00
U,=0.90p.u.
P (kW) Q (kvar)
36,02 0.00 0.00
36,00 1.20 -1.20
32,40 15.74 -15.74
28,80 2163 2163
25,20 24.00 -24.00
21,60 24.00 -24.00
18,00 24.00 -24.00
14,40 24.00 -24.00
10,80 24.00 -24.00
7,20 24.00 -24.00
3,60 24.00 -24.00
0,00 24.00 -24.00
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 ~ 09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N 4
4110:2018-11 AR
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N ~rS
4110:2018-11 FPE
Datum / Date: 2023-05-23
U,=0.85p.u.
P (kW) Q (kvar)
34,02 0,00 0,00
32,40 10.37 -10.37
28,80 18.11 -18.11
25,20 _2285 -22.85
21,60 24.00 -24.00
18,00 2400 -24 .00
14,40 24.00 -24.00
10,80 24 .00 -24.00
7.20 24,00 -24.00
3,60 24.00 -24,00
0,00 24 .00 -24.00
PQ Carve of SUN2000-36XTL-M3
“aL
S
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Herste zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !"J
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N e/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-40KTL-M3
U,=1.00/1.05/1.10/ 115 p.u.
P (kW) Q (kvar)
44 00 0.00 0.00
40,00 18.33 -18.33
36,00 25.30 -25.30
32,00 26,40 -26,40
28,00 26,40 26,40
24,00 26,40 -26,40
20,00 26,40 -26,40
16,00 26,40 -26,40
12,00 26,40 -26,40
8,00 26,40 -26,40
400 26,40 -26,40
0,00 26,40 -26,40
U, =0.95 p.u.
P (kW) Q (kvar)
41.82 0.00 0.00
40,00 12.20 -12.20
36,00 21.28 -21.28
32,00 26,40 2640
28,00 26,40 -26,40
24,00 26,40 -26,40
20,00 26,40 26,40
16,00 26,40 -26,40
12,00 26,40 -26,40
8,00 26,40 -26,40
4,00 26,40 -26,40
0,00 26,40 -26,40
U,=0.90p.u.
P (kW) Q (kvar)
39,62 0.00 0.00
36,00 16.55 -16.55
32,00 23.36 -23.36
28,00 26,40 26,40
24,00 26,40 -26,40
20,00 26,40 -26,40
16,00 26,40 -26,40
12,00 26,40 -26,40
8,00 26,40 -26,40
4,00 26,40 -26,40
0,00 26,40 -26,40
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / VO1  09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N 4
4110:2018-11 AR
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N ~rS
4110:2018-11 FPE
Datum / Date: 2023-05-23
U,=0.85p.u.
P (kW) Q (kvar)
39,62 0.00 0.00
36.00 102y b AN
32,00 19.40 -19.40
28,00 _2482 -24.82
24,00 26,40 -26,40
20,00 26,40 -26,40
16,00 26,40 -26,40
12,00 26,40 -26,40
8.00 26,40 -26,40
4,00 26,40 -26,40
0,00 26,40 -26,40
PO Curve of SUN2000-A0XTL-ME3
wa
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N g
4110:2018-11 !'J
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N \\/
4110:2018-11
Datum / Date: 2023-05-23
SUN2000-42KTL-M3
U, =1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
47,00 0.00 0.00
42,00 21.10 -21.10
37,80 27.93 -27.93
33,60 28.20 -28.20
29,40 28.20 -28.20
25,20 28.20 -28.20
21,00 28.20 -28.20
16,80 28.20 -28.20
12,60 28.20 -28.20
8,40 28.20 -28.20
4,20 28.20 -28.20
0,00 28.20 -28.20
U, =0.95 p.u.
P (kW) Q (kvar)
44,84 0.00 0.00
42,00 15.70 -15.70
37,80 24.12 -24.12
33,60 28.20 -28.20
29,40 28.20 -28.20
25,20 28.20 -28.20
21,00 28.20 -28.20
16,80 28.20 -28.20
12,60 28.20 -28.20
8,40 28.20 -28.20
4,20 28.20 -28.20
0,00 28.20 -28.20
U,=0.90 p.u.
P (kW) Q (kvar)
42,48 0.00 0.00
42,00 6.37 -6.37
37,80 19.38 -19.38
33,60 25.99 -25.99
29,40 28.20 -28.20
25,20 28.20 -28.20
21,00 28.20 -28.20
16,80 28.20 -28.20
12,60 28.20 -28.20
8,40 28.20 -28.20
4,20 28.20 -28.20
0,00 28.20 -28.20
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 09/19
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Herstellererkldrung zur Einhaltung der technischen Anforderungen der VDE-AR-N 2 '
4110:2018-11 & 700 B
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N €
4110:2018-11 2 et
Datum / Date: 2023-05-23 |
U, =0.85p.u.
P (kW) Q (kvar)
40,12 0.00 0.00
37,80 1345 -13.45
33,60 21.92 -21.92
2940 27.30 -27.30
25,20 28.20 -28.20
21,00 28.20 -28.20
16,80 28.20 -28.20
12,60 28.20 -28.20
8,40 28.20 -28.20
4,20 28.20 -28.20
0,00 28.20 7 -28.20
PQ Curve of SUN2000-Q2XTLM3
via
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rstellere ng zur Einhaltung der technischen Anforderungen der VDE-AR-N P
4110:2018-11 | : | |®'1
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N \/
4110:2018-11 ' TR

Un=1.00/1.15p.u.
P (kW) Q (kvar)
55.00 0.00 0.00
50.60 215 215
46.00 30.00 -30.00
41.40 33.00 -33.00
36.80 33.00 -33.00
32.20 33.00 -33.00
27.6 33.00 -33.00
23,00 33.00 -33.00
18.4 33.00 -33.00
13.8 33.00 -33.00
9.2 33.00 -33.00
46 33.00 -33.00
0,00 33.00 -33.00
U, =0.95 p.u.

P (kW) Q (kvar)

49.50 0.00 0.00
44.88 21.10 -21.10

4025 | 28.80 1 -28.80
35.63 33.00 -33.00
31.00 33.00 -33.00
26.38 33.00 -33.00
21.75 33.00 -33.00
17.13 33.00 -33.00
12.50 33.00 -33.00

7.88 33.00 -33.00

3.25 33.00 -33.00

0.00 33.00 -33.00
U, = 0.85 p.u.

P (kw) . . Q (kvar) .
46.75 0.00 0.00
42.50 19.50 -19.50
38.25 26.80 -26.80
34.00 33.00 -33.00
29.75 33.00 -33.00
25.50 33.00 -33.00
21.25 33.00 -33.00
17.00 33.00 -33.00
12.75 33.00 -33.00
8.50 33.00 -33.00
4.25 33.00 -33.00
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Herstellererkldarung zur Einhaltung der technischen Anforderungen der VDE-AR-N i 5
4110:2018-11 gj i
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N -
4110:2018-11 eres

Datum / Date: 2023-05-23

0.00 ' 33.00 ’ -33.00

PQ Curve of SUN2000MA VI0OR023C00.50KTL-M3

F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 09/19

Figure 13 — Voltage dependent PQ operating points from [14]
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3.4. Protection system (on PGU level)

The following tests were carried out on the PGU integrated protection relay and the generating unit switch, the
possible parameter setting of the PGU integrated protection relay is documented in [13], see Annex 5 — Certification-
relevant parameters:

-f@‘l Extract from the test report - Part 3: Protection system

4 Report No.:
- Page 11 of 16 20THO373_TR3_Rev25_3_excerpt-part_3_3

4.4 PGU DISCONNECTION FROM THE GRID / PGU INSCONNECTION FROM THE GRID

= The test of the whole frip circuit led to a successful shut down.
Die Priifung der Gesamtwirkungskette fihrie zu einer erfolgreichen Abschaltung.

SUNZ2000-40KTL-M3 (400 V) (V100R001)
Setting / Ensfellwert Release value !

[P Un] 4 [ms] . U]
2] [p-u. Un] / [HA
Value / Time /
Schwelle Zeit i
Tests for phase-to-neutral voltages monitoring ! Prifungen fiir Phase-Neural-Spannungsibarwachung
Cwervoltage protection f 1,000 180000 1,001 1,006 |180024,0 (1800410 = =098
Spannungssteigerungsschutz:
= 1,300 50 1,296 1,300 66,1 741 O = (0,98
Owervoltage protection [ 1,000 100 1,001 1,007 116,1 1163 —_
Spannungssteigerungsschutz:
U 1,300 50 1,291 1,300 666 831 —-
Undervoltage protection / 0,150 S0 0,150 0,150 66,1 67,0 = =1,02
Spannungsrickgangssschutz:
= 2 1,000 2400 0,994 0,996 24150 | 24240 O = 1,02
Undervoltage protection / 0,150 S0 0,150 0,150 66,1 669 —_—
Spannungsrickgangssschutz:
g 2 1,000 800 0,996 0,998 8241 8333 —-
Cwerfrequncy protection / 50,00 S000 50,00 50240 -
Frequenzsteigerungsschutz:
= 55,00 50 55,00 831 -
Owerfrequncy protection / 50,00 100 50,00 116,1 —_—
Frequenzsteigerungsschutz:
o 55,00 50 55,00 741 -
Underfrequncy protection / 45,00 S0 44 99 831 -
Frequenzrickgangssschutz:
f:eq g 50,00 100 4099 116,1 —
Underfrequncy protection / —_ - — — -
Frequenzrilckgangssschuiz:
fax - - - - -
Operating time of circuit .
B ; Tom
i:]ia:;;;eigzzz[ﬁ;?w <30 0 by measurement / 0 by test certificate / = manufacturer
= auz Mazzung aus Prifzertifikat specification / aus

(Manufacturer's data / Herstellerangabe
Herstellerdaten)

Copymight & Buresu Venias Consumer Proaucts Senvices Gemany GmbH
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Extract from the test report - Part 3: Protection system

Report Mo.:

Page 120f 16  20THO373_TR3_Rev25_3_excerpt-part_3_3

SUN2000-42KTL-M3 (V100R001)

Setting ' Enafelliwert Release value /
Auslozewer
[P-'E:-_lz'-r]-f ‘ [ms] [p.u. U]/ H2]
Value | Time /
Schwelle Zeit min. MaEx.

Tests for phase-to-phase voltages monitoring [ Prifungen fiir Phase-Phase-Spannungsiberwachung
Crvervoltage protection f 1,000 180000 1 1,001 i 180033,0 —
Spannungssieigerungsschutz: "

Uﬁ ngssisigEring 1,300 =0 " 1,299 " 68,0 —_—
Cwervoltage protection J 1,000 100 1 0,999 1 180012,0 —_
Spannungssieigerungsschutz: N
U 1,300 =0 " 1,298 K 66,1 —
Undervoltage protection / 0,150 S0 L 0,152 I 71,0 —_
Spannungsrickgangssschuiz: N
Ue 2 1,000 2400 E 0,996 " 24320 _—
Undervoltage protection 0,150 50 K 0,152 i 66,1 —
Spannungsrickgangssschutz: N
U D 1,000 800 " 0,999 " 824 1 —_—
Owerfrequncy protection / 1 K 1 1} 1
fF}mquenzsfer’gemngsschutz: " " " " )
Owerfrequncy protection f 0 K 1 1 L
gr;equenzsfergemngsschutz: " " " - :
Underfrequncy protection / 1 K 1 1 i
Freguenzrickgangssschutz: " 0 1 1 1)
fa
Underfrequncy protection / 0 0 1 1 L
.:mquenzrﬂckgangsssmmz: " 0 1 1) 1
£
Operating time of circuit .

. = rom
g:]ia;thear;eiﬁg;z[ﬁi?er <30 0O by measurement ! 0 by test certificate / manufacturer

auz Mezzung aug Prifzertifikat specificalion / aus

{(Manufacturer's data / Herstallerangabe
Herstellerdaten)
Mote / Anmerkumg:
) Due to spot testing the tests marked were not conducted. ! Aufgrund von Stichproben wurden die markierien
Tests nicht durchgefihr.

Copyright & Buresu Venias Gonsumer Products Senvices Gemmany GmbH
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1 i
lf'@?l Extract from the test report - Part 3: Protection system

v Report Mo.:
e Page 13 of 16 20THO372 TR3_Rev25 3 excerpt-part 3 3

4.4 PGU DISCONNECTION FROM THE GRID !/ PGU DISCONNECTION FROM THE GRID

Mote / Amnmerkung:
The following minimum / maximum threshold ! trigger time were used for the testing /
Fiir die Priiffungen wurde die folgende minimale / maximale Schwelle / Auslosezeit verwendet:

rin sy

1,00-Un 1,30-Un 50 me

1,00-Uy 1,30-Uq 50 ms 100 ms
0,15U, = 1,00-U, 50 ms 24s
undervoltage [U<] 0,15-Un 1,00-Up S0 ms 200 ms
Overfrequency [f=] 50,0 Hz 55,0 Hz 50 ms 5%
Overfrequency [f] 50,0 Hz 55,0 Hz 50 ms 100 me
Underfrequency [f<] 450 Hz 50,0 Hz 50 ms 100 ms

- - - -

Z The min. settable tigger time of the voltage / frequency protection is 50 ms /
Diie min. einstellbare Auslosezeif des Spannungs-/ Frequenzschutzes ist 50 ms.

* The min. settable threshold of the undervoltage protection is 0,15-Us. /
Dhie min. einstellbare Schwelle des Unterspannungsschutzes ist 0,15 U,
Mote / Anmerkung:
Depending on AC connection terminals provided by the inverter type or the earthing system selected, the
generating units monitor the phase-to-neutral or phase-to-phase voltages. E.g.:
The unit SUN200042KTL-M3 does not provide a neutral wire, it can be connected to an IT grid directly, in this
case the unit monitors the phase-to-phase voltages.
The unit SUN200040KTL-M3 provides an optional neutral wire, it can be connected to a TH-5 or IT grid directhy,

in case of TH-5 gnd connection the unit monitors the phase-to-neutral voltages, while it monitors the phase-to-
phase voltages if it connects to an IT grid.

Mote / Ammerkumg:

The voltage protection results of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-T5KTL-M2,
SUNZOOO-TTHTL-M3, SUNZ2000-20KTL-M3, SLUIN2000-23KTL-M3, SUN2000-28KTL-M3, SUNZ2000-30KTL-M3
(400 V) and SUN2000-36KTL-M3 (400 V) and SUN200G-36KTL-M3 (400 V) and SUN2000-50KTL-M3{400V/480)
directhy.

The voltage protection results of the SUN2000-42KTL-M3 can be applied to the SUN2000-30KTL-M3 (480 V),
SUNZOO0-36KTL-M3 (480 V) and SUNZ20O0-40KTL-M3 (480 V) and SUN20O0-36KTL-M3 (400 V) and SUNZ2000-
SOKTL-M3(400W/480) directhy.

The frequency protection results of the SUN2000-J0KTL-M3 (400 V) can be applied to the SUN2000-S0KTL-M3
(480 V), SUN2000-15KTL-M3, SUN2000-17TKTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-
28KTL-M3, SUN2000-30KTL-M3, SUNZ2000-36KTL-M3 and SUN2000-42KTL-M2 and SUN2000-36KTL-M3

(400 V) and SUN2000-50KTL-M3{400V/480) directly.

The resetting ratio results of the SUN2000-40KTL-M3 (400 V] can be applied to the SUN20O0-40KTL-MZ (480 V),
SUNZ000-15KTL-MZ, SUN2000-T7ETL-M2, SUN2000-20KTL-M3, SUNZ000-23KTL-M3, SUN2000-28KTL-M3,
SUNZ2000-30KTL-M3, SUN2000-36KTL _M3 and SUN2000-42KTL-M3 and SUN2000-36KTL-M3 (400 V) and
SUNZO00-50KTL-MZ(400V480)  dirsctly. /

Die Ergebnisse des Spannungsschutzes des SUN2000-40KTL-M3 (400 V) kdnnen auf den SUN2000-15KTL-M3,
SUMN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUM2000-28KTL-M3, SUN2000-20KTL-M3
(400 V) und SUN2000-36KTL-M3 (400 V) and SUN2000-36KTL-M3 (400 V) and SUN2000-50KTL-M3{400W/480)
direkt Gberfragen werden.

Die Ergebnisse des Spannungsschutzes des SUN2000-42KTL-M3 xdnnen auf den SUN2000-30KTL-M3 (480 V),
SUN2000-36KTL-M3 (480 V) und SUNZ000-40KTL-M3 (480 V) and SUNZ000-36KTL-M3 (400 V) and
SUNZ000-50KTL-MZ(400V480) direkt dberfragen werden.
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@| Extract from the test report - Part 3: Protection system
SR Report Mo.:
H Page 14 of 16 20THO373_TR3_Rev25_3_excerpt-part_3_3

4.4 PGU DISCONNECTION FROM THE GRID / PGU INSCONNECTION FROM THE GRID

Die Ergebnisse des Frequenzschutzes des SUN2000-40KTL-M3 (400 ) konnen auf den SUN2000-20KTL-M3
(450 V), SUNZDD0-15KTL-M3, SUN2000-17TKTL-M3, SUN2000-20KTL-M3, SUNZD00-23KTL-M3, SUN2000-
ZBKTL-M3, SUN2000-30KTL-M3, SUN2000-36KTL-M3 und SUN2000-42KTL-M3 and SUNZO00-J6KTL-MZ
(400 V) and SUN2000-50KTL-M3({400V/430) direkt Gberfragen werdsn.

Die Ergebnisse des Rickfallverhiltnisses des SUNZ000-40KTL-M3 (400 V) kdnnen auf den SUN2000-40KTL-M3
{480 V), SUNZD00-15KTL-M3, SUNMZ2000-17KTL-M3, SUN2000-20KTL-M3, SUNZD00-23KTL-M3, SUNZ000-
28KTL-M3, SUNZ0D0-30KTL-M3, SUN2000-36KTL-M3 und SUN2D00-42KTL-M3 and SUN2000-36KTL-M3
(400 V) and SUN2000-50KTL-M3{400V/480) direkt Dberfragen werden.

Copyright & Buresu Verias Consumer Products Senvices Gemany GmbH
This report muest not be reprocuced in parf or in full without the wiitten spproval of BY GRS GmbH.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



FUVE

BTy
SYLLS

7828

BUREAU
VERITAS

Annex to the Type Certificate no. U21-0001_2

3. Annex 3 — Extract from the test report

Page 15 of 16

Extract from the test report - Part 3: Protection system

Page 137 of 199

Report Mo

20THO373_TR3_Rev25_3_excerpt-part_3_3

4.5 VERIFICATION OF CONNECTION CONDITIONS ! NACHWEIS DER ZUSCHAL TBEDNNGUNGEN

4.5.1 Connection without previous protection trigger / Zuschalten ohne vorherige Schutzausldsung

SUN2000-40KTL-M3 (400 V) (V100R001)

Range [ Bereich

Cut in occured within the given range ! Zuschaltung

o [pou. U] [HZ] erfolgie im angegebenen Berich
“oltage / Spannung: 0,90-1,10 = YeslJa [0 Mol Nein
Frequency | Frequenz- 47,5-50,2 & YesldJa [l Mol Nein

Entkupplungsschuizes

4.5.2 Connection after triggering of the decoupling protection ! Zuschalten nach Auslosung der

SUN2000-40KTL-M3 (400 V) (V100R001)

Range [ Bereich

Cut in occured within the given range ! Zuschaltung

e [pou. U]/ [H=] erfolgte im angegebenen Berich
Undervoltage / Unterspannung: =095 1 Yes/Ja E  Nol Nein
Underfrequency / Unterfreguenz: =499 1 Yes!Ja E Mol Nein
Owerfrequency | Dherfrequenz: 2501 1 Yes/Ja B Mol Nein
MNote / Anmerkung:

The results of the SUN2000-40KTL-M3 (400 V) can be applied to the SLUNZ2000-40KTL-M3 (480 V), SUNZ000-
TSKTL-M3, SUN2000-1THTL-M3, SUN2000-20KTL-M3, SUNZ000-23KTL-M3, SUNZ000-28KTL-M3, SUN2000-
JOKTL-M2, SUN2000-26KTL-M2 and SUNZO00-42KTL-M3 and SUN2000-36KTL-M2 (400 V) and SUN2000-
JEKTL-M3 (400 V) and SUN2000-50KTL-M3(400V480) directly. /

Die Ergebnisse des SUM2000-40KTL-M3 (400 V) kénnen auf den SUN2000-40KTL-M3 (480 V), SUN2000-

1SKTL-M3, SUNZ000-17KTL-M3, SUN2000-20KTL-M3, SUM2000-23KTL-M3, SUN2000-28KTL-M3, SUN2000-
JOKTL-M3, SUNZD00-36KTL-M3 ,SUNZ000-42KTL-M3, SUNZOO0-FEKTL-M3 (400 V) and SUNZ000-I6KTL-M3
(400 V) and SUN200O-S0KTL-M3{400V/480) direkt lbertragen werden.
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Figure 14 — Results of grid protection from [11]
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Note (manufacturer’s data):

The function of the integrated grid monitoring and disconnection is independent from other parameters and functions
shown in the scope of this excerpt of the test report.

The grid monitoring functions can be maintained for at least 5 s during grid voltage loss.
The loss of power supply for the grid monitoring results in a non-delayed triggered disconnection.
The generating units monitor the phase-to-neutral or phase-to-phase * voltages.

The three phase-to-neutral or phase-to-phase * voltages are logical OR connected to trigger the operation of the
separation device.

An external monitoring relay can trigger the power generating unit’s integrated breakers (by digital input).

Note:

* Depending on AC connection terminals provided by the inverter type or the earthing system selected, the
generating units monitor the phase-to-neutral or phase-to-phase voltages. E.qg.:

The unit SUN2000-42KTL-M3 does not provide a neutral wire, it can be connected to an IT grid directly, in this case
the unit monitors the phase-to-phase voltages.

The unit SUN2000-40KTL-M3 provides an optional neutral wire, it can be connected to a TN-S or IT grid directly, in
case of TN-S grid connection the unit monitors the phase-to-neutral voltages, while it monitors the phase-to-phase
voltages if it connects to an IT grid.

Description of the interface for on-site testing

The PGU does not provide test terminals for on-site testing. For necessary on-site testing, an external monitoring
relay with corresponding test terminals must be installed and the PGU’s monitoring parameters must be set
accordingly.

The integrated grid monitoring/protection parameters can be checked per remote via WebUI or via SUN2000 app
using a mobile phone. Authentic identification is ensured via the serial number of the device, which is displayed on
the WebUI.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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3.5. Self-protection

According to [13] if the connection voltage exceeds 1,5-Un (line-to-line peak value, see Annex 5) will lead to a non-
delayed self-protection tripping.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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3.6. Quasi-static operation

Manufacturer’s data from [7]

The unit can be continuously operated within the voltage / frequency range of 80%Un and 120%Un / 47,5 Hz and
52,0 Hz. The operating range of voltage and frequency can also be limited using the protection functions.

(Manufacturer’s data) [14]
The required quasi-steady-state operation in the frequency and voltage range according to [1] is possible.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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3.7. Fault ride through capability

Within the adjustable parameter ranges of the grid monitoring the PGU can ride through the symmetrical and
asymmetrical faults according to the Fault Ride-Through (FRT) limit curve for a Type 2 power generating plant
specified in [2].

Additionally, a fault ride-through tripping curve function is implemented in the unit (parameter No. 90 - 100, see
Annex 5). This function defines a curve exceeding which for 500 ms the unit disconnects from the grid. The priority of
the protection can be switched between grid protection parameter function and ride-through tripping curve function
via parameter “LVRT undervoltage protection shield” (parameter No. 87, see Annex 5. Disable: high priority of grid
protection function; Enable: high priority of ride-through tripping curve function).

T T T T T T

13()'—1

1.25 |
i 6.0s, u=1.18 p.u.— A
1.15 ¢}
6.0s, u=1.12 p.u.— A B
65s, u=1.12 p.u.—

65s, u=0.88 p.u.— 4

o888+ —— —— J————
— A
5 0.75 | «~4.0s, u=0.80 p.u
& «3.5s, u=0.75 p.u.
(1))
o
3
o 060}
>
A 25s, u=0.50p.u.
040}
A —1.4s,u=0.25p.u.
0.20 | Lower FRT limit curve, sym. (VDE-AR-N 4120)
Lower FRT limit curve, asym. (VDE-AR-N 4120)
Upper FRT limit curve (VDE-AR-N 4120)
A Verified points (sym.J/asym.)
0.00 L—tid AIOAZS. u=0£)1 p.u. 1 (L 1 P L
0.1 0.5 1.0 1.5 2.0 25 3.0 5.0 60.0

Time [s]

Figure 15 — Verified Fault Ride-Through (FRT) limit curve from [7]
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3.8. Short-circuit current contributions[16]

In the following the test results from [7] are summarized:
SUNZ2000-40KTL-M3 (400 V)

Short-circuit currents, peak Short-circuit currents, 1-period RMS value {max. of L1, L2, L3) [p.u.
No./ | Test no. " /| value (max. of L1, L2, L3) [A] / based In] /
Nr. Test Nr. V Kurzschlussstrime
Scheitelwerte (max. von L1, t1 + 20ms |t1 + 100ms | t1 + 150ms [ t1 + 300ms | £1 + 500ms | t1 + 1000ms
L2, L3) [A]
1 0.1 82,9 0,895 1,017 1,019 1,018 0,224 1,012
2 0.2 88.5 0,841 1,068 1,015 1,018 0,203 0,204
3 0.3 1250 1,076 1,013 1,012 1,012 0,318 1,008
4 04 1011 0,913 1,009 1,012 1,011 0,183 0,203
5 251 92,0 0,879 1,025 1,028 1,025 1,025 1,026
&6 252 90,0 0,961 1,023 1,024 1,025 1,025 1,023
7 254 77,0 0,555 1,021 1,019 1,021 1,021 1,017
g8 255 92,3 0,857 1,016 1,017 1,017 1,016 1,019
9 501 81,4 0,941 1,031 1,034 1,031 1,030 1,034
10 50.2 82.1 0,911 1,021 1,028 1,027 1,026 1,029
11 503 1093 0,969 1,020 1,025 1,024 1,025 1,025
12 504 89.9 0,647 0,998 0,998 0,995 0,995 1,003
13 04 341 0,191 0,068 0,069 0,068 0,068 0,071
14 506 28,6 0,144 0,062 0,066 0,062 0,062 0,066
15 751 89.6 1,036 1,011 1,016 1,013 1,014 1,012
16 752 55,0 0,522 0,554 0,553 0,554 0,553 0,555
17 753 89.0 1,055 1,035 1,034 1,036 1,035 1,034
18 75 4 587 0,440 0,337 0,338 0,336 0,335 0,335
19 7a.h 83,7 0,937 1,014 1,017 0,996 0,995 0,999
20 75 6 81,0 0,945 0,942 0,943 0,942 0,942 0,940
21 a7 47.0 0,509 0,556 0,556 0,546 0,547 0,542
22 75.8 86,0 0,970 1,000 1,006 1,003 1,002 1,012
23 80.1 87.4 1,014 1,010 1,015 1,012 1,014 1,011
24 80.2 84,3 0,953 0,961 0,966 0,962 0,962 0,966
25 851 28.9 0,335 0,322 0,334 0,332 0,331 0,332
26 110.1 93,7 0,960 1,004 1,004 1,004 1,004 1,005
27 110.2 3T 0,278 0,350 0,353 0,359 0,360 0,355
28 110.3 240 0,275 0,282 0,282 0,281 0,282 0,279
29 116 1 7.7 0457 0,919 0,917 0,917 0,917 0,924
30 115.2 46,0 0,394 0,389 0,382 0,381 0,381 0,384
Note: / Anmerkung:
) Test no. defined according to [3]. / Test Nr. defimvert entspricht [3].
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SUN2000-42KTL-M3

Page 143 of 199

Short-circuit currents, peak Short-circuit currents, 1-period RMS value {max. of L1, L2, L3) [p.u.

No. ! | Test no. " /| value {max. of L1, L2, L3) [A]/ based In] /

Nr. | TestNr. " Kurzschlussstréme

Scheitelwerte (max. von L1, | t1 +20ms |t1 + 100ms |t1 + 150ms | t1 + 300ms | t1 + 500ms | t1 + 1000ms
L2, L3) [A]

1 0.1 80,0 0,589 1,018 1,020 1,018 0,112 1,006

2 02 Z) 2) 2) Z) Z) ) 2)

3 0.3 3 B i 3 il il i)

4 04 2 2 2 2 3 4 2

& 251 [N 0,936 1,033 1,031 1,035 1,032 1,034

G 252 L 2 Eil Fl 3 Fil 2

7 254 64,3 0,526 1,029 1,018 1,026 1,026 1,020

8 255 4 2 Eil 3 Fil Fil 7

9 501 74,0 0,922 1,040 1,038 1,042 1,041 1,038
10 50.2 9 B il 3 Fil 3 )
11 505 2 2 2 2 el 4 2
12 50.3 3 I B il il F1} i)
13 504 Ed 2 Bl 3 2 Fil 3
14 506 2} 2 2 2} ) ) 2}
158 751 Ed 2 e 3 il il 7
16 752 Z) 2) 2) Z) Z) ki 2)
17 753 507 0,435 0,336 0,336 0,334 0,333 0,340
18 754 2 2 2 2 2 2 2
19 75.5 2 B B il Fil 1) o)
20 5.6 L 2 Eil Fl 3 Fil 2
21 57 2 e B il Fll 1) i)
22 75.8 81,3 0,959 1,009 1,006 1,008 1,008 1,005
23 801 Z) 2 2) Z) Z) ki 2)
24 80.2 9 B il 3 Fil 3 )
25 a5 1 2 2 2 2 2 2 2
26 1101 ) ) ) ) ) I 2y
27 110.2 El 2 B El El El B
28 110.3 2} 2 2 2} ) ) 2}
29 1151 61.3 0,356 0.911 0,914 0,921 0,921 0,922
a0 1152 Z) 2) 2) Z) Z) ki ki
Note: / Anmerkung:
_ﬁ Test no. defined according to [3]. / Test Nr. definiert entspricht [3].
“ Due to spot testing the tests marked were not conducted. / Die markierten Tests wurden im Rahmen der Stichprobenvermessung
nicht durchgefiihrt..
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SUN2000-50KTL-M3(400 V)
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66 - 68 - - - - - - - -
69-71 - - - - - - - - - -
74 - S = 2
Ergebnis | 752 753 754 755
A" g" c? Al " ch Al g" c" Al g" c"
16 0,700 0,699 0.700
7 0,700
2 0,998
23 0,000
" - 0,655
32 - 0,196 - -
51-53 - - 106,0 1045 1079 - - - - -
54 - 56 - - - 1.026 0,859 1.010 - - - - - -
57 -59 - - - 1.019 1,025 1,009 - - - - -
60 - 62 1.023 1,024 1.010 - - -
63-65 1.022 1,025 1.010 -
66 - 68 1,022 1,025 1.011
8.7 1,022 1,024 1.008
74 0.013
Ergebnis | 756 57 758 80.1
Al Y ch A" g ch Al g" c! Al g c”
16 0.8M 0487z 0,738
17 0,825
2 - - 0,997 -
23 - - 0,000 -
b - 0,00 -
32 - - -0.210 -
51-53 - - - 943 445 1049
54 -56 0,662 0.338 0,876
57 -59 0,901 0,387 0,685
80 - 62 0,904 0.388 0,997
63-65 0,904 0.387 0,957
66 -88 0,904 0,382 0,997
69.71 0,903 ¢.383 0,997
74 0,030 -
Ergebnis | 80.2 851 1101 1102
Al " c" AV 8" ch Al gY c! A" BY c"
16 - - - - - : -
17 - - - -
22 - - - =
23 - - - -
28" - . - -
32 a R -
51-.5 -
54 .56
57 .59
60 - 62
63 .65
66 - 68
69-71 =
74 3 > =
Ergebnis | 1103 1151 1152 -
A“ B'I c') A" B‘) c" A" B‘) c‘l A‘) B‘l c‘)
16 - - 1,933 1,133 1.133 - - - -
17 - 1,133
2 0,599
23 0,000
28" 0,001
32 0,991
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5§1.53 50,8 498 480

54 - 56 - . - 0,426 0,353 0,361 - - - - -

57-59 - . - 0,961 0,965 0458 . - - - - -
60 - 62 0,966 0,968 0,965

63-65 - . - 0970 0,971 0,868 . - - . - -
66 - 68 - . - 0,970 0972 0,968 - - - - -

69-71 097 0972 0,970

74 - 0,000

Note:

Die Ergabnisse in der Tabsalle sind anhand der Tabeila 4-70 in FGW TR3 (Rav.25) wie foigt durchnummersan /
The rasils in the tatke ars numbered accovaing fo Table 4-70 in FGW TR3 (Rev.25) as follows

" A 18/ C kennzeichnen die Phase-Phase-Sparnungen (L12, L23, L31) oder die Phasenstrdme (L1, L2, L3). /
A/ B/ C indicale the phase-phase voltages (L12, L23. L31) o the phase currants (LT, L2, L3)

“ Unlerarregiar ( indukbiver Blindstrom hat ein negatives Vorzeichen, Gherarmagier | kapaziver Blindeirom hat ein positives Vorzeichen, das Voezaichen der
Bindlestung st gleich wie Bindstrom., /

Underexcited / inductive reactive current has a negadive sign, overexcifed / capaciive reaciive curment has a posive sign, the sign of the reactive power is the
same a5 the reacfive curent.

* Test fur Mehrfachfehler zu nachwelsen, dass o EZE In der Lage ist, mehriach aufeinanderolgends Spannungsainbriche durchfahren zu konnen. /
Tasf for mubpde faults to proven the PGU i3 able to nds through several consecutive voltage s

Phasenbezug, Bezugszeit, Wert [Einheit) /

b3 Parmniter Phase refarsnce, Reference fime, Value funit)

Istwort Spannungsointbruchtiefe | Spanrungsernohung /

S 1 + 100ms 201t .
Mawsouwnd vaise of voltage drop Sincrease (L12 L23.L31) FmS as ’ eSS

Mpu U

Istwernt Spannungseinbyuchtefe ! Spannungsertdtung /

" Aowsend vakue of voltage tiop Zincresise Misysiem ( Fos. seq ., Phasenoutral, 11 + 100ms . 12 zut! 805 . 1Y) pau U
22 Spannung | Voltage Misystem ( Pos. seq ., Phase-noutral, 11 - 60s bis t1) jpu. U,|

23 Spannung | Voltage Gegersystem / Nog. seg, Phase-neutrsd, t1-60s bis 1) [pu U )

8" Bindstrom { Reactive curront Misysiam /Mg seq. . 11 -60sds 1) pu L)

a2 Wirkleisturg / Active Power Gesamt ) Jota) 11 < 10s .. 11 pu. P)

5.5 Kurzschiussstroma Sctwiuhawe / Shart-cucud currents, peak vaiue (L1LZL3) | 11 11 + 20ms [A)

54-56 Kurzechivsasttme 1-Perioden-ElfekSvantt | Sharf-arcud currents, "

1.poriod RIS v (L1 L2.L3) fedimepa N

Kurzachlusssudme 1-Penoden-ENubSvanrt | Sham-areull currenis

-5 N +e80ms . 1+ 00ms o |
o= 1-poviod RMS value (L1,L2,L3) S
60 - 62 Kunumnsss:'nmn .Amr.‘m.E"nuvann { Shom-crcuf curranis 1+ 130ms 11+ 150ma fou 1)
1-paviod RMS vasue (LT.L2.L3)
Kurzzchlussstrome 1.Penoden-Effelvwon / Shat-circud curronfs,
& 11 +280ms . 11+ 300ms pu |,
53-8 1peviod RMS e (L1.L2.L3) < v I
1 ¢ )
6. 88 Kurzxrmsas}'nme 1-Perioden-Effeliveert | Shartcrcud currents t1+ £80ms .. 11 + 500ms fo.u. 1]
1-porad RMS vwiue (LTL2L3)
1 ¢ | Shontarc: ?
60 Kurzschiusastrime 1-Pecoden-Efiakivwent / Short-crcui currents 11+ 880ms . 11 + 1000ms fp.u. 1,
1poviod RMS value (L1,L21L3)
74 Anschwingzet Wirkstirom | Response Ume of active curran! Misystam / Fos. seq. i8]

Figure 16 — Summary results of short-circuit current contributions
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The following reference values are applied for calculation of the p.u. values specified in the table above:

SUN2000-40KTL-M3

SUN2000-42KTL-M3

SUN2000-50KTL-M3

(400 V) (400 V)
Rated a e power, P 40,0 42,0 50
Rated voltage phase-to-phase 400 480 400
Rated e elated to Pn) [A 57,8 50,5 72,2

The FRT behaviour of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-40KTL-M3 (480 V),
SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3, SUN2000-28KTL-M3,
SUN2000-30KTL-M3, SUN2000-36KTL-M3, SUN2000-42KTL-M3 and SUN2000-50KTL-M3 directly.

The current peak values and current rms values of the SUN2000-40KTL-M3 (400 V) can be applied to the SUN2000-
40KTL-M3 (480V), SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3, SUN2000-23KTL-M3,
SUN2000-28KTL-M3, SUN2000-30KTL-M3, SUN2000-36KTL-M3, SUN2000-42KTL-M3 and SUN2000-50KTL-M3

scaled (by the factor In, notmeasure / In, sUN2000-20KTL-M3 (400 V))
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Parameters necessary for calculating the short-circuit currents as specified in DIN EN 60909-0 (VDE 0102) [6]
(Manufacturer’s data from [14]):

: Herstellerangabe erforderdich: / SUN2000-15KTL-M3

: Manufacturer specifications needed: o uper =25 2A
o linmarr = 25.2A
. ':l.u.lf'" = 25.2A

AL L R R L e N L L L O AL )]
PO LI I

Ton v wme i serartey s LI

pet SUN2000-17KTL-M3
Ay anad P sl iinswoarrt s 2wetne vy -
Saage e Frosndsimesncomiy sovanind . . lel = 28.5A
Prammdbemasecrmd s dgosnm ol ™ ™ |”',‘./|-' = 28 5A
gt v et o e = 28,5A

SUN2000-20KTL-M3

. |um = 33,5A
. |'1|u-?f"r = 335A
o lymier = 33 5A

SUN2000-23KTL-M3

o lupr=351A
o lywmerr = 351A
. |:1|m|l'0 =351A

SUN2000-28KTL-M3

o |lupr = 33 5A
o |nmzer = 33,5A
. l;n-.-wr = 33.5A

SUN2000-30KTL-M3

o lupr = 43 2A@400V;36,0A@480V
o lnwzer = 43 2A@400V;36,0A@480V
o lnwier = 43 2A@400V:36 0A@480V

SUN2000-36KTL-M3

o lupr = 58, 0A@400V;48 4A@480V
o luwzere = 58 0A@400V;48 4A@480V
o lnwier = 58,0A@400V;48 4A@480V

F.4 BUREAU VERITAS CPS Germany - Manufacturer declaration / V01 09/19
Page 10/47

Horstellererklirung zur Einhaltung der technischon Anforderungen der VDE-AR-N { i
4110:2018-11 % ]
Manufacturer's declaration for compliance to technical requirements of the VDE-AR-N B
4110:2018-11 e
Datum / Date; 2023-05-23

Anforderung /! Requirement Erk!irul\g U lea:atbn

SUN2000-40KTL-M3
o lurr = 63 BA@400V;53,2A@480V
o pezer = 63 BA@A00V;53,2A@480V
o lpwrrr = 63 BA@4A00V .53, 2A@480V
SUN2000-42KTL-M3
o larr = 56 8A
o lpwiarr = 56 8A
o lpwrer =56 8A
SUN2000-50KTL-M3
IskPF = 79 8A@400V,66.5A@480V

1(1)sk2PF = 79 8A@400V;66 SA@480V
I(1)sk1PF = 79.8A@A400V,66. 5A@480V

Ziawr =05

Figure 17 — Parameters necessary for calculating the short-circuit currents according to DIN EN 60909-0
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4. Annex 4 — Validated simulation model

4.1. General information about the simulation model [18]

Simulation environment used for
creation of the PGU model: PowerFactory 2019 SP1 (x64)

Simulation environment used for
conducting simulation/validation: PowerFactory 2021 SP2 (x64)

Data format of the simulation model: |.pfd: PowerFactory model file

.zip:  Compressed file archive

Identification number of the validated | File name: Huawei_21-0001_0_TR4_ SUN2000-15-42KTL-M3_V1.zip
model of the generating unit: MD5 - Checksum:  d3b4ceb528076b0b7802b399253f190¢

Archive content:

File name: HW-VDE4110-SUN2000-40KTL-M3-ENCV1_1.pfd

MDS5 - Checksum:  a9d33a8d00ddcb5ba0c7cab4cl15ea069

Certification the PGU according to: VDE-AR-N 4110:2018-11
[0 VDE-AR-N 4120:2018-11

Available model documentation: User Manual of HW-VDE4110-SUN2000-40KTL-M3-ENCV1.1.pdf
(Issue: V1.1, Date: 2021-04-28)
Model type: O EMT model RMS model
The model is suitable for static simulation dynamic simulation
simulation of [J only simulation of
symmetrical and symmetrical faults

asymmetrical faults

Implemented FRT modes: Full dynamic grid support

Limited dynamic grid support

Is k-factor adjustable? yes J no

Further functions implemented in the
model: See 4.3 Model parameters [18]

Is a simulation on a PGS

configuration with SCR = 5 possible? yes O no

Limitation for usage of the simulation | The SUN2000-xxKTL-M3 simulation model mirrors the behaviour of the
model: inverters in the product series. It contains the same high-level control logic as
the PGU. Only the control functions descripted in 4.5 Scope of the validation
and plausibility tests [18] were tested. This needs to be considered for project
planning.
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4.2. Description of the PGU simulation model [18]

The simulation model of the SUN2000-xxKTL-M3 product series is implemented in DIGSILENT PowerFactory Version
2019 SP1. In time-domain the static generator model acts as an current source and is suitable for RMS simulations. It
is recommended that the integration step size to be set to 1 ms for the simulations.

Description of the main control circuit (Figure 18, Figure 19, Figure 20 & Figure 21):

The PV inverter is represented by the built-in PowerFactory element Static Generator. The behaviour of dynamic model is
determined by the DSL models connected to the Static Generator as showed in Figure 21.

e The (measurement element) PQ_Meas measures the active and reactive power;
e The (measurement element) Ulv_Meas determines positive and negative sequence of voltage;

e The (measurement element) voltage transformer VT located to the terminal LV and measures the three-
phase voltage on the secondary side of the transformer;

e The (measurement element) phase locked loop PLL_prot determines the frequency for grid protection and
phase angle for calculation of the pos. / neg. sequence of active / reactive current references;

e The (measurement element) phase locked loop PLL determines the phase angle for active and reactive
current control;

e The model Pf Changes reproduces the active power behaviour of the converter in case of under- and
overfrequency;

e The model Q_Control determines the reactive current reference according to the reactive power set value in
consideration of the measured voltage;

e The model P_Control determines the active current reference according to the active power set value in
consideration of the measured frequency;

e The model Idg_Control detects the FRT events and calculates the pos. / neg. sequence of active / reactive
current references in consideration of the current limitation in normal operation as well as during grid fault;

e The model Protection disconnects the static generator from grid in case of a voltage or frequency grid fault
longer than the protection set delay;

e Plant Control: the composite model DynamicModel has reserved four ports (Qref, PFref, Pref, and P_per) for
the plant controller model (see Figure 21). The common model of the plant controller can be added to the Net
Element and associated with the Slot Dialogue Plant Control (see Figure 23). In addition, the Plant Control
interface can be deleted or the sequence of the interfaces can be adjusted as required.

Detection of FRT event:
The implementation of the FRT detection is identical to the implementation in the PGU:

e If the minimum (for LVRT) or maximum (for HVRT) value of the three phase-to-phase voltages exceeds the
activation threshold (default: Un £ 10%Un), a FRT event will be detected.

e A FRT event will be detected if an abrupt voltage change occurs (the absolute difference between the actual
value of the positive and negative sequence voltage and the 1s (50 periods) average of the positive and
negative sequence exceeds the activation threshold (default: 5%Un).

Voltage reference for additional reactive current calculation:

The reference voltage is the 60 s (needs to be adapted if needed, default setting: 5s, settable in the simulation model
using parameter Tu, 4.3 Model parameters [18]) average of the positive and negative sequence voltage before fault
occurs.

The voltage reference will not be updated during faults.
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Basic Data Genenal Zero Sequence/Neutral Conductor
oK
Descnpeion Name PV_Corwerter
Losd F} Cancel
08 FIOw Terminal v. ! God\LWW\Cub_2 LV
Shon-Cecunt VDEEC Fugure
Zone A
Short-Cacunt Complete
- : Area humg to
Short-Circut ANS!
Snont-Cucua IEC 61363 ] Out of Service
Technology P
Buasl-Oynamic Simustion Plart Category PhotovoRasc Subcategory
Senulstion RMS
Srmulation EMT Numbser of
= lel units
Powes Qualty/Harmonecs ot
Redabilny
Ratings
Generation Adeguacy
Rated Appaent Power 40 kYA
R Power Facto
Optimal Power Flow sted Power Factor
Unit Commutment
Cptimal Equipment Placement Model =+ Gid\OynamicModel
State Estemnation
Figure 18 — Static Generator Dialogue window for Basic Data
Statuc Generator - Gnd\PY_Convester EimGenstat x
Basic Data General Operationsl Limits Advenced Autometic Dispatch
oK
Description ] Reference Machine Local ControBer Const. Q
A Cancel
Load Flow “ Out of service when active power 15 zero SARE
Short-Circult VOE/IEC External Secondary ControSer Figure

Sheet-Circunt Cernplete
Shoet-Circuit ANSI

short-Circuit IEC 61363

Quasi-Dynamic Simulation
Simesdation BMS

Simuation EMT

Power Quality/Harmenics
Felisbidity

Genermtion Adeguacy

Optimal Power Flow
Unit Commament
Optimal Equipment Placement

State Etimation

Externsl Station Cortroler

Dispatch

Input Mode Defaun

Actrve Power 40 "
Reactive Power ¥ v

Prien. Frequency Bis

Scalbng Factor

MW/ H:

Actual Cispatch
Active Power (act
Reactive Power (act,
Apparent Power (act
Powes Factor (act.)
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mg te .

40, kW
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Figure 19 — Static Generator Dialogue window for Load Flow — General
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) Static Generator - Grid\PY_Comverter, BrnGenstat

Basic Data Genenal Operational Limits Advanced Actomatic Dispatch
oK

Descnption Reactve Power Operational Limas

- - Cancel
Load Flow Capabhiltty Curve
Short-Circutt VDEEC Min 0,66 p.u 254 v Scaling Factor (min) 100 % Fgure
Shom-Cecunt Complete e N

Mae 9,00 pu 04 var Scaling Facter (mac ) 100 % Jume to .

Shor-Cecut AN

ort- Active Power Operational Limits Capabiley Curve
o
Min. kw
Quani-Dynemic Simulstbion Max 4 KW —— 0 PO
Smulation RMS
Pritated 40, kW {
Sinulation EMT
Power Quality/Hatmenics Active Power: Rating
Retability Mas B kW \
. o
Generstion Adequecy Rering Factor 1 1,000 233 0323 oo
Pritated 40 kW

Cptimal Power Flow
Unit Commutment
Cptimal Equipment Placement

SAste Estenation

Figure 20 — Static Generator Dialogue window for Load Flow — Operational Limits
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Figure 21 — Main control circuit of the simulation model
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Description of the interface to DC input and AC output (Figure 22):

The PV converter is connected to AC mains via the 0,40 kV or 0,48 kV (depending on model type) three phase busbar (which is
the measuring point of the above-mentioned voltage measuring elements) and also contains the relays of the internal
disconnection function.

In time-domain simulations the static generator model acts as a current source, no explicit primary energy conversion is
omplemented.

LV

A

PV_Converter

Figure 22 — Interface of the model towards the simulation environment
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4.3. Model parameters [18]

Description of the accessible parameterization of the model:

The ranges of the following parameters need to be selected in a sensible way: i.e. using the default values or
parameter ranges stated in the FRT TG 3 report [7].

Figure 23 shows the composite model DynamicModel which references to Control_Frame showed in Figure 21 and
connects to the common models

e Pf_Control;
e Q Control;
e P_Control,
e |dg_Control;
e Protection.

Compaosite Model - Templates\HW-VDE4110-5UMN2000-40KTL-M3-V1_T\DynamicModel. ElmComp x
_E LT Mame DynamicModel
Description

L . 1 |
Frame rary'iLibrany\Huawe\ Control_Frame Cancel
L] Out of Service Contents

Slot Definition:

1 Converter
2 PfChanges
3 Q_Control
4 P_Control
5 Curr_Ctrl
B NT

7 PLL

g Protection

Slots
BlkSlot

Met Elements &2
Elrn*, 5ta®, IntRef IntVeco

@' PV_Converter

dsl Pf_Control

dsl Q_Control

dsl P_Contrel

dsl |dg_Contrel

Cr Voltage Transformer
pll PhaseMeas

dsl Protection

9  Ulv_Meas ’f.f":.‘urultage Measurement
10 PQ_Meas U5 PQ Measurement
11 PLL_prot Pl FregMeas
12 Plant Control W
L4 >
Slot Update Step Response Test Show Graphic

Figure 23 — Composite model DynamicModel references to Control_Frame
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Via the common models the parameters of the controllers are accessible and can be set:

Basic Data

Description

Basic Data

Description

dil Commeon Model - Templates\HW-VDE4110-SUN2000-40KTL-M3-V1_1'DynamicModel\Pf_Control.ElmDsl*

General Advanced 1 Advanced 2 Advanced 3

Name (P Control
Model Definition ~ || = | ..brany\Library\Huawei\Pf_Reduction
Configuration Script =

[ out of Service [ A-stable integration algorithm

Parameter
Pfenable_OF 0 disable/1 enable OF [ ] 1,
fenable_OF power reduction set thres [Hz] 50,2
freset_OF power reduction clear thres [Hz] 50,2
fLimit_OF frequency limit OF [Hz] 51,5
PLimit_OF Power limit based on Pref [ ] 048
Pfenable_UF 0 disable/1 enable UF [ ] 0,
fenable_UUF power increase set thres [Hz] 495
freset_UF power increase clear thres [Hz] 495
fLimit_UF frequency limit UF [Hz] 445
PLimit_UF Power limit based on Pref [ ] 1,
Pfenable_F5M 0 disable/1 enable FSM [ ] 0,
Pfslope_FSM Power reduction slope FSM [3 4,
Pt_slope Power recovery slope [p.u./min] 0,1
Pmax max active Power [p.u.] 1.1

Export to Clipboard Set to default Show Graphic

dsl Common Model - Templates\HW-VDE4110-5UN2000-40KTL-M3-V1_1\DynamicModel\Q_Control.ElmDs|

General Advanced 1 Advanced 2 Advanced 3

Name [o_Control
Model Definition ~ | = | LALibrany\Huawei\ReactPow_Control
Configuration Script =

[ out of Service [ A-stable integration algorithm

Parameter
Smax Maximum apparent power [p.u.] 1.1
Mode Q/ Qpf /Qu/ Qp [0/1/2/3] 0,
Tadjust adjustment time [s] 10,
Rate() Reactive power contrel ramp [Qmaz/s] 1,25
Qmin Minimum reactive power [p.u.] -0,66
PFmin Minimum power factor [-] -0.8
Ormax Maximum reactive power [p.u.] 0,66
PFmax Maximum power factor [-] 08

Export to Clipboard Set to default Show Graphic

Cancel
Events

Arrays/Matrices

Cancel
Events

Arrays/Matrices
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d:l Common Model - Templates\HW-VDE4110-SUN2000-40KTL-M3-V1_1\DynamicModel\P_Control.ElmDsl* *
Basic Data General Advanced 1 Advanced 2 Advanced 3
Description MName P_Contml
Cancel
Maodel Definition ~ || = | .\Libran\Library\Huawei\P_Control
Event
Configuration Script - et
Arrays/Matrices
[ Out of Service [ A-stable integration algorithm ht
Parameter
Mode Fixed active Pref / Active power percentage [0/1] 0,
Pmax Max active power value [p.u.] 1.1
RateP Active power control ramp rate limit [Prmax/s] 1,25
Export to Clipboard Set to default Show Graphic
dsl- Commeon Model - Templates\HW-VDE4110- SUN2000-40KTL-M3-V1_1\DynamicModehldg_Contrel EImDsl* *
Basic Data General Advanced 1 Advanced 2 Advanced 3
Description s |
Cancel
Meodel Definition ~ || = | ..nf\Libran/\Huawei\Current_Centrol
Event
Configuration Script = VEMS
Arrays/Matrices
[ Out of Service [ A-stable integration algorithm =
Parameter &
Smax Apparent power limit [p.u.] 1.1
imax Current limit [p.u.] 1.1
Unom Mominal line voltage [V] 400,
Tmu  Voltage filter time constant [s] 0,001
Tq Pre-fault reactive current time constant [s] 1,
Tcc Equiv. converter reaction time [s] 0,001
lg_pre Consider pre-fault reactive current [1/0] 1,
Ramp_| Post-fault current ramp rate [p.u.] 2.5
imax1 Current limit, syrnm. faults [p.u.] 1,
imax2 Positive current limit, unsymm, faults [p.u.] 1,
Id_lim Id limit, fault [p.u.] 0.1
imax2_neg Megative current limit, unsymm. faults [p.u.] 1,
Ut_OV Reactive support, HVRT thresheld [p.u.] 0.1
Ut_UV Reactive support, LVRT threshold [p.u.] 0.1
K_Hvrt HVRT Slope dig/du characteristic [ ] 2,
K_Lwrt LVRT Slope dig/du characteristic [ ] 2,
Ut_AVRT Reactive support, Voltage jump trigger threshol... 005 ¥
Export to Clipboard Set to default Show Graphic
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Basic Data

Description

dsl Common Model - Templates\HW-VDE4110-SUN2000-40KTL-M3-V1_1\DynamicModel'\Protection.ElmDsl

General Advanced 1 Advanced 2 Advanced 3
Narne protecion
Model Definition ~ || = | .A\Librany\Library\Huawei\Protection

Configuration Script

D Out of Service D A-stable integration algorithm

X

Cancel
Events

Arrays/Matrices

Parameter

Umax Over-voltage [p.u.]
Tmax Ower-voltage time [s]
Umazx_|l Over-voltage_|l [p.u.]
Tmax_|l Over-voltage_|l time []
Umazx_lll Over-voltage_lll [p.u.]
Tmax_Il Over-voltage_lll time [s]
Umin Under-voltage [p.u.]
Tmin Under-voltage time [s]
Umin_ll Under-voltage_|l [p.u.]
Tmin_ll Under-veltage_|l time [s]
fmax Over-frequency [p.u.]
T_max Over-frequency time [5]
fmax_ll Over-frequency_ll [p.u.]
T_max_l Over-frequency_|l time [s]
fmin Under-frequency [p.u.]

T_min Under-frequency time [s]

fmin_|l Under-frequency |l [p.u.]

1,12
180,
1,25
66
13
0,2
0,87
66
0,8
6,
1,02
1800,
1,03
0,1
0,98
1200,
0,95

Export to Clipboard Set to default Show Graphic

Figure 24 — Common models from [18]
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I @ ‘i
=/ Report No.:
- Page 29 of 489 20THO373_TR4 Rev0S 0

A4, Model parameters

Via the common models the parameters of the controllers are accessible and can be set:

‘Parameter name | Parameter description [ umit | Default
Static Generator —~ Grid\PV_Converter. EimGenstat (Basic Data\General)

Rated Apparent | Nominal apparent power rating of the [MVA] See Table 1
Power inverter

Power Factor Default power factor setting - 1
Number of parallel | Number of inverters simulated by one model -] 1
units | block

Static Generator — Grid\PV_Converfer. ElmGenstat (Load Flow\Operational Limits)

Capability Curve, | Min. reactive power limitation of the PQ [p.u) See Table 1
Min. capacity of the inverter (base P.)
Capability Curve, | Max. reactive power limitation of the PQ [pu] Ses Table 1
Max. capacity of the inverter (base P»)
Active Power | Min. active power operating limit MW] 0
Operational Limits,
Min. .
Active Power | Max. active power operating limit [MW] See Table 1
Operational Limits.
Max. .
Active Power: Max. active power rating [MW] See Table 1
Rating, Max.
Active Power: Rating factor of active power (Pmax / Pn) -] See Table 1
Rating, Rating
Factor
Common Model ~ Grid\DynamicModel\Pf_Control. EImDs!
Pfenable_OF | 0: p(f) control function for overfrequency [-] 1
disable
1: p(f) control function for overfrequency
v enable
fenable_OF ' Frequncy threshold exceeds which begins [Hz) 50,2
| power reduction
freset OF | Frequncy threshold below which the PGU [Hz] 50,15
| returns to norml operation
fLimit_OF Overfrequency limit [Hz] 51,5
PLimit_OF End power of P(f) function (cut off power of [p.u.] (base 0,48
frequency regulation) Pu) (the corresponding power
gradient calculated with:
1= PLimit OF
—_———— 100
tenable OF- fLimit OF
[%ePu/Hz), the resulting
gradient with default setting
of the parameters is
therefore:
-40%PwHz or a droop of -5
Pfenable_UF | 0 disable/1 enable UF H 0
fenable_UF ' Frequncy threshold below which begins [Hz] 495
| power increase
freset UF Frequncy threshold above which the PGU [Hz] 495

| retums to norml operation

Capynght & Bureau Veritas Consumer Products Senvices Germany GmbH
This report must not be reprodiced in pavt or in full withow! the wrillten approvan of BV CPS GmbH

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



1828

Annex to the Type Certificate no. U21-0001_2 Page 160 of 199

4. Annex 4 — Validated simulation model

&
=/ Report No.:
= Page 30 of 489 20THO373_TR4 Rev02 0
Parameter name Parameter description Unit Default
fLimit_UF | Underfrequency limit [Hz] 445
PLimit_UF End power of P(f) function (cut off power of [p.u] (base 1
frequency regulation in case of power Pwu) {the corresponding power
increase) gradient calculated with:
Plamet U
Fenable UV~ Limit UPF '100

[%Pw/Hz), the resulting
gradient with default setting
of the parameters is
therefore:

40% PwHz or a droop of 5

Pfenable FSM 0 disable/1 enable Frequency Sensitive -] 4]
| Mode
Pfslope_FSM Power change slope Frequency Sensitive [%] 4
Mode
Pt_slope | Power recovery slope [p.ufmin] 0.1
(base pr)
Pmax max active Power [pu] See Table 1
(base Py)
Common Model - Grnid\DynamicModel\Q Control EImDsl
Smax Maximum apparent power [p.u.] See Table 1
| (base P.)
Mode ¥ 0: Q setpoint control [0/1/2/3] 0

1. cosg setpoint control
2: cosg(P) control function
3: Q(U) control function

Tadjust | Reactive power adjust time ! [s] 10
RateQ | Reactive power ramp rate '/ [p.u.fs] 1,25
(base Qmax)
Qmin Minimum reactive power [pul] See Table 1
(base P»)
PFmin | Minimum power factor [-] -0,8
Qmax Maximum reactive power p.u.] See Table 1
| (base Pr)
PFmax Maximum power factor -] 08
Common Model — Grid\DynamicModel\P_Control EImDsl
Mode 0: P setpoint control in p.u. based P, [0/1) 0
1. P setpoint control in % based P,
Pmax Maximum active power [p.u.] See Table 1
| (base P»)
RateP | Active power ramp rate [p.u.fs] 1,25
(base Pmras)
Common Mode! — Gnd\DynamicModel\Current_Control. ElmDsl
Smax Apparent power limit [pu] See Table 1
(base Py)
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1 63 |
=/ Report No.:
= Page 31 of 489 20THO373_TR4 Rev02 0
Parameter name Parameter description Unit Default
imax Current limit [p.u] See Table 1
(base In)
Unom Nominal line voltage V] See Table 1
Tmu Voltage filter ime constant [s] 0,001
Tq | Pre-fault reactive current time constant {s] 1
Tee Equiv. converter reaction time (intemal time [s] 0,001
delay of the control algorithm, (specific to
| simulation modef))
lg_pre | 0: reactive current before fault will not be [0/1) 1
taken in to account for calculation of the
reactive current injection
1: reactive current before fault will be taken
in to account for calculation of the reactive
current injection
Ramp_| | Post-fault current ramp rate [p.u.] 25
| (base In)
imax1 Current limit during symmetrical faults [p.u.] 1
| (base In)
imax2 | Positive sequence current limit during [p.u.] 1
| asymmetrical faults (base In)
Id_lim Lower limit of the active current reference [p.u.] 0.1
| during grid fauits (base In)
imax2_neg Negative sequence current limit during [p.u.] 1
| asymmaetrical faults (base Ir)
ut_ov HVRT voltage support activation threshold [p.u.] 0,1 (above Uy)
_ (base Ua)
Ut uv LVRT voltage support activation threshold [p-u.] 0.1 (belowU,)
: (base Ua)
K-Hvrt HVRT Slope diy/du characteristic [-] 2
(range: 0 — 10, corresponding to parameter
setting range documented in TG3 test
report)
K-Lvrt | LVRT Slope diy/du characteristic [ 2
(range: 0 - 10, corresponding to parameter
setting range documented in TG3 test
raport)
Ut_AV FRT activation threshold due to abrupt [pu] 0,05
| voltage change (base Un)
Udz FRT deadband hysteresis [p.u.] 0,02
| (base Un)
LVRT_EN 0: LVRT disable [0/1] 1
| 1: LVRT enable
HVRT_EN 0: HVRT disable [0/1] 1
1. HVRT enable
ZeroCurrMode 0: Limited dynamic grid support disable [0/1] 0
| 1: Limited dynamic grid support enable
Tu | Pre-fault voltage time constant (pre-fault [s] 5
voltage averaging interval)
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Page 32 of 489

A4, Model parameters

Report No.:
20THO373_TR4_Rev098 0

Parameter name Parameter description Unit Default
Common Model — Gnd\DynamicModel\ Protection. EImDsl
Umanx ' Tripping threshold for 1% level of overvoltage [p.u.] 112
| protection (base Unsm)
Tmax Tripping delay for 1*'level of overvoltage (s] 180
| protection
Umax_|II Tripping threshold for 2 level of overvoltage [p.u] 1,25
| protection (base Unam)
Trax_|I : Tripping delay for 2" level of overvoltage (s] 66
| protection
Umax_III 5 Tripping threshold for 3™ level of overvoitage [p-u.] 1,3
protection (base Unam)
Tmax_|II | Tripping delay for 3" level of overvoltage [s] 02
protection
Umin i Tripping threshold for 1% level of [p.u] 0,87
| undervoltage protection (base Unom)
Tmin | Tripping delay for 19 level of undervoltage [s] 66
| protection
Umin_IIl ' Tripping threshold for 2 level of [pu] 08
| undervoltage protection (base Unm)
Tmin_II ' Tripping delay for 2™ level of undervoltage {s] 6
| protection
fmax ' Tripping threshold for overfrequency [p.u.] 1,02
| protection (base from)
Ti_max ' Tripping delay for overfrequency protection [s] 1800
frmax_II : Tripping threshold for 27 level overfrequency [p-u.] 1,03
protection {base from)
T _max_lI : Tripping delay for 2™ level overfrequency {s] 0.1
| protection
fmin ‘ Tripping threshold for underfrequency [pu] 0,98
| protection (base foom)
Tf_min Tripping delay for underfrequency protection [s] 1800
fmin_Il Tripping threshold for 27 level [p.u.] 0,95
| underfrequency protection (base from)
Ti _min_II : Tripping delay for 27 level underfrequency [s] 01
protection
VRTProc_Select ? | 0: high priority for grid protection function [0/1] 0
1: high priority for fault ride-through tripping
| curve function
fnom Nominal grid frequency [Hz] 50
Unom Nominal line voltage v] See Table 1
Tmu Time constant for voltage measurement (s] 0,01
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! Report No.:
[SUngaUl Page 33 of 489 20THO373_TR4_Rev08 0
A4. Model parameters

Note:

"' The model includes the following reactive power control functions:
« fixed Q reference (function does NOT provide PT1 filtering effect)
* power factor control (function provides PT1 filtering effect)
« cos@(P) control function (function provides PT1 filtering effect)
s Q{U) control function (function provides PT1 filtering effect)
The ramp rate for the fixed Q reference control can be defined using the parameter RateQ

The time constant of the 1* order low pass filter (PT1) for the power factor / cosg(P) / Q(U) control can be
defined using the parameter Tadjust, which corresponding to 3t.

The cos@(P)- and Q(U)-curve can be defined under
*Common Model - Grid\DynamicModel\Q_Control. EImDsl - Basic Data\Advanced 17

Common Model - Grd\Dynarmic Mode\Q_Control EimDsl X

Basic Dota Genersl Advanced 1 Advanced 2 Advanced 3 [:
oK
Descrnption

Characterstics

QPx Py QUs QUy Cancel
3 0 Evertts
1 1 0 0% 03
3 08 C 1.
4 02 3 )

4 The phase-to-neutral and phase-to-phase voltages are monitored by the PGU integrated protection relay, this
also implemented in the simulation model,

For the phase-to-neutral voltages monitoring, the p.u. values of the protection threshold based on
Unom/sqrt(3).

The fault ride-through tripping curve can be defined under

‘Common Model — Grid\DynamicModel\Protection. EimDs! - Basic Data\Advanced 1"

Common Madel - Gad\DynamicModel Protection £imDsl x
Banic Dats Genmal Advanced | Advanced 2 Advanced 3
Dt‘.thLC-'\ Chaactmigte S
HVR., HVR. LVRT.x LVRTy Cancel
Events

Copyright & Bureau Veritas Consumer Products Services Germarny GmbH
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Figure 25 — Accessible parameters of the model from [18]
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4.4. Model application guide

Adaption of model parameters for different PGU types
(see also chapter 4 in User Manual of the simulation model - Available model documentation)

The PowerFactory Static Generator can be parameterized according to Figure 18 & Figure 20 where exemplary
values are chosen. These parameters need to be adapted to the value of the specific PGU type (see Table 1).

Furthermore, for application of other inverter types in the product series following parameters (see Table 1) in the
DSL blocks need to be set accordingly.

Finally, the busbar (LV in Figure 22) voltage must be adjusted to the corresponding norminal voltage value (Unom) as
presented in Table 1 for the desired inverter type to be used.

Description of the steps for integration of the simulation model in a power generating system project
(Manufacturer’s information) [18]

(see also User Manual of the simulation model (Available model documentation)

1.

N o g M

© ®©

Import the project “HW-VDE4110-SUN2000-40KTL-M3-ENCV1_1" (or later model version) into PowerFactory
2019 SP1 (or later version).

Activate the power plant project. Copy the model template “HW-VDE4110-SUN2000-40KTL-M3-V1_1" in the
project “HW-VDE4110-SUN2000-40KTL-M3-ENCV1_1" under the folder Library\Templates\ into the folder
Library\Templates\ of the power plant project.

Select the imported model template from the Drawing Tools tool-window (which appears by default on the left-
hand side of the graphic window in the PowerFactory 2021) and place the inverter model into the single-line
diagram.

Edit the parameters in the DLS models under guidance of manufacturer.
Edit the active and reactive power operating point on the Load Flow page of the static generator.
Calculate the load flow and ensure that there are no warnings or error messages.

Calculate the initial conditions (RMS simulation, symmetrical or unsymmetrical network representation,
recommended integration step size: 1 ms constant step size).

Define network events and select the variables to be recorded.
Start the simulation, plot result variables and observe the converter behaviour.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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Table 1 - Model parameters for different inverter types
Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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4.5. Scope of the validation and plausibility tests [18]

The simulation model was checked for validity and plausibility according to TG 4 for following test scenarios:

e Validating P setpoint control and under-/overfrequency response measured according to TG3 Chapters 4.1.2
and 4.1.3 (chapter 3.1.2, 3.1.3 and 5.5.4.1 in [4])

e Validating the P-Q diagram measured according to TG3 Chapters 4.2.2 and 4.2.3 (chapter 3.2.1 and 5.5.2.1
in [4])
e Validating the Q and cos@ set-point control measured according to TG3 Chapters 4.2.4 (chapter 3.2.2 in [4])
e Validating the protection relay measured according to TG3 Chapters 4.4 (chapter 3.4 in [4])
e Validating all TG3 FRT tests (chapter 3.3, 3.5 and 5 in [4])
e Plausibility tests on single model for different
o fault types;
voltage depth;
pre-fault voltages
pre-fault active powers
pre-fault reactive powers
o k-factors
(chapter 5.5.2 in [4])
e Plausibility checks of the steady-state operation (chapter 5.5.2.2 in [4])
e Plausibility tests for typical PGS configuration for different
o fault types;
voltage depth;
pre-fault voltages
pre-fault active powers
pre-fault reactive powers
o k-factors
(chapter 5.5.3.1 in [4])
e Simulating of unsuccessful automatic reconnection for typical PGS configuration (chapter 5.5.3.2 in [4])
For all the test scenarios the simulation ran stably without any error messages and showed satisfying behaviour.

o O O O

O O O O
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Figure 26 — Summary of validation results - SUN2000-40KTL-M3 (400 V) from [18]
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Figure 27 — Summary of validation results - SUN2000-42KTL-M3 [18]
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4. Annex 4 — Validated simulation model
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5. Annex 5 — Certification-relevant parameters

Parameter list from [13]:

e

HUAWEI  Huawei Technologies Co,, Lid Version: V1.0

Parameter list of
SUN2000-15KTL-M3, SUN2000-17KTL-M3, SUN2000-20KTL-M3,
SUN2000-23KTL-M3, SUN2000-28KTL-M3, SUN2000-30KTL-M3,
SUN2000-36KTL-M3, SUN2000-40KTL-M3, SUN2000-42KTL-M3

1. General information regarding the Parameter list

| Manufacturer: | Huawel Technologies Co., Ltd.
Created by: | YaShen Sunik
'Created on: .\2020.12. 12
Revised on: V1.0

2. Information regarding the power generating unit

Type designation Rated power [kW] Rated active current [A]

{at cosg =1)
SUN2000-15KTL-M3 15 21.TA@400V
SUN2000-17KTL-M3 17 24 5A@400V
SUN2000-20KTL-M3 20 28.9A@400V
SUN2000-23KTL-M3 23 33, 2A@400V
SUN2000-28KTL-M3 275 33.1A@480V
' SUN2000-30KTL-M3 30 43.3A@400V
36 1A@480V
SUN2000-36KTL-M3 36 52.0A@400V
43.3A@480V
SUNZ000-40KTL-M3 40 57.8A@400V
48 1A@480V

SUN2000-42KTL-M3 42 50.5A@480V i

3. Parameter set during the measurement

If no nated otherwise the following standard parameters were used during the measurement

All adaptations to the standard parameters used during the measurement were doecumented in the TG3 test
report.

4. Main Components of the regulating system

Main components of the control system with firmware and software

Main component(s) of the control system | Control system integrated in the PGU
Firmware version | V10OR001
Software version V100R001

5. Relevant parameters for the electrical behaviour

1of9
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5. Annex 5 - Certification-relevant parameters

e

HUAWEI Huaws Technologies Co., Lid. Version; V1.0

Description Setting range Default value

| (ace, to parameter

Max. set)

General parameter settings (rated values or reference values)

1 |Pn Rated active power kW parameter not adjustable | SUN2000-15KTL-
M3:15

SUN2000-17KTL-
M3:17

SUN2000-20KTL-
M3:20

SUN2000-23KTL-
M3:23

SUN2000-28KTL-
M3:27.5

SUN2000-30KTL-
M3:30

SUN2000-36KTL-
M3:36

SUN2000-40KTL-
M3:40

SUN2000-42KTL-
M3:42

2 | Smax Max apparent power KVA parameter not adjustable | SUN2000-15KTL-
M3:16.5

SUN2000-17KTL-
M3:18.7

SUN2000-20KTL-
M3:22

SUN2000-23KTL-
M3:23

SUNZ2000-28KTL-
M3:27.5

SUN2000-30KTL-
M3:33

SUN2000-36KTL-
M3:40

SUN2000-40KTL-
M3:44

SUN2000-42KTL-
M3:47

3 |Un Rated voltage v parameter not adjustable | SUN2000-15KTL-
M3:400V

SUN2000-17KTL-
M3: 400V

SUN2000-20KTL-
M3: 400V

SUN2000-23KTL-
M3: 400V

20f9
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5. Annex 5 - Certification-relevant parameters

e

HUAWEI Huaws Technologies Co., Lid. Version; V1.0

Description Setting range Default value

Min. Max. (ace. to parameter

set)

'SUN2000-28KTL-
M3: 480V

SUN2000-30KTL-
M3: 400V /480V

SUN2000-36KTL-
M3:400V /480V

SUN2000-40KTL-
M3: 400Vv/480V

SUN2000-42KTL-
M3: 480V

4 |In Rated current A parameter not adjustable | SUN2000-15KTL-
M3:21.7

SUN2000-17KTL-
M3:24.5

SUN2000-20KTL-
M3:28.9

SUN2000-23KTL-
M3:33.2

SUN2000-28KTL-
M3:33.1

SUN2000-30KTL-
M3:43.3(400V)

36.1A(480V)

SUN2000-36KTL-
M3:52.0(400V)

43.3A(480V)

SUN2000-40KTL-
M3:57.8(400V)

48.1(480V)

SUN2000-42KTL-
M3:50.5

5 |Fn Rated frequency Hz parameter not adjustable 50

Active power peaks

6 |Pmax Maximum active power limit kW parameter not adjustable | SUN2000-15KTL-
M3:16.5

SUN2000-17KTL-
M3:18.7

SUN2000-20KTL-
M3:22

SUN2000-23KTL-
M3:23

SUN2000-28KTL-
M3:27.5

30f9
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l'leAWEl Huawed Technologies Co., Lid. Version; V1.0
Description Setting range Default value
| (acc. to parameter
Min, Max. ‘ set)
SUN2000-30KTL-
M3:33
SUN2000-36KTL-
M3:40
SUN2000-40KTL-
M3:44
SUN2000-42KTL-
M3:47
7 | Maximum active | Plimilt kW 0.100 Pmax Pmax
power
8 | Active power Pmaxref kW 0.100 Pmax Pmax
baseline
Operating power limited by grid operator
9 [Shutcéown at 0% | Shutdown at 0% power limit - Disable / Enable Disable
power limit function enable
10 |Active power Active power change gradient | %Pmanxrefis 0.100 1000.000 0.5
change gradient
11 | Fixed aclive Fixed active power derated kW 0.0 Plimiit Phimint
power derated
12 | Active power Active power percantage YPmaxref 0.0 100.0 100.0
percentage derating
derating
13 |Reactive power | Reactive power change %(0.6Smax)s  0.100 1000.000 125
change gradient | gradient
14 |Reactive power | Reactive power adjustment s 1 1000 10
adjustment time | time "
Active power feed-in as a function of grid frequency
15 |Overfrequency | Overfrequency deraling - Disable / Enable Enable
derating function enable
16 | Trigger Start frequency P(f) (Start of Hz 40 60 50,20
frequency of frequency regulation - power
over frequency | reduction)
deraling
17 | Quit frequency | Quit frequency P(f) (End of Hz 40 60 50.15
of over frequency regulation - power
frequency reduction)
derating
18 | Cuttoff End frequency P(f) (End of Hz 40 60 51,50
fraquency of frequency regulation - power
over frequency | reduction)
derating
19 | Cutoff power of | End power P(f) (End of power %PM 0 100 48
over frequency | of frequency regulation -
derating power reduction)
20 |Power recovery | Power recovery gradient when | % Prated/mi 1 6000 10
gradient of quit overfrequency derating n
overfrequency
derating
40f9
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Q2

HUAWEI Huawe Technologles Co., Lid. Version; V1.0

Description Setting range Default value

| (acc. to parameter
set)

Disable /Enable Disable

Min, Max.

21 |Underfrequenc | Underfrequency derating
y rise power | function enable

22 |Trigger Start frequency P(f) (Start |Hz 40 60 49.80
frequency of | of frequency regulation -
underfrequenc | power rise)

y rise power
23 | Quit frequency | Quit frequency P(f) (End of |Hz 40 60 49.90
of frequency regulation -
underfrequenc | power rise)
y rise power
24 |Cuttoff End frequency P(f) (End of |Hz 40 60 47 .50

frequency of | frequency regulation -
underfrequenc | power rise)

y rise power
25 |Cutoff power |End power P(f) (End of %Pmax 0 100 92
of power of frequency
underfrequenc | regulation - power rise)
y rise power
26 |Power Power recovery gradient | %Prated/m 1 6000 10
racovery when quit underfrequency |in
gradient of rise power
underfrequenc
y rise power

Nate:

The required gradient (or droop) of the frequency dependent active power derating can be defined using the
Parameters Trigger frequency of over frequency derating, Cuttoff frequency of over frequency derating and Cutoff
power of over frequency derating.

Active power gradient following disconnection from the grid

27 | Soft start time The soft start time the active s 1 1800 600
after grid fallure | power from 0 to power rated
after fault

Rocoﬁnoctlon time following disconnection ﬁ'om the grid

28 | Grid connection | Time untll reconnection s 0 7200 600
duration after
power grid
recovery

Reactive power provision

a) Power factor fix control

29 | Power factor Cos phi specifications - (-1.000,-0.800] U 1.000
[0.800,1.000)

b) Reactive power fix control
30 |Reactlve power | Q specifications kvar <0.6-Smax I 0.6 -Smax 0
c) Q-U characteristic curve
Note:
“ The Q-U charactenstic curve is free programmable with up to 10 supporting points,

Trigger power | Q{U) function trigger power “%Pmax 0 100 0

n ratio ratio of Pmax

50f9
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HUAWEI Huawes Technologies Co., Lid.

Annex to the Type Certificate no. U21-0001 2

Page 178 of 199

Version: V1.0

Description Setting range Default value
Min. Max. (ace, tos;::’rametet
32 Characteristic | Number of Q-U characteristic - 2 10 3
curve points curve
33 UiUn(A) S(U) characteristic node 1 |%Un 80.0 136.0 96
34 QIS(A) g(U) characteristic node 1 |/Smax -0.600 0.600 0.33
35 U/Un(B) S(U) characteristic node 2 |%Un 80.0 136.0 100
38 Q/S(B) g(U) characteristic node 2 |/Smax -0.600 0.600 0
37 U/Un(C) S(U) characteristic node3 |%Un 80.0 136.0 104
i Q/S(C) Q(U) characteristic node3 |/Smax -0.600 0.600 -0.33
Q
d) Q-P characteristic curve ¥
Note:
% The Q-P characteristic curve is free programmable with up to 10 supporting points,
39 | Characteristic Number of Q-P characteristic - 2 10 5
curve points curve
40 |P/Pmax(A) Q{P) characteristic node 1 P %Pmax 0.0 100.0 100
41 | Q/Smax(A) Q(P) charactenstic node 1 Q {Smax -0.600 0.600 0.000
42 |P/Pmax(B) Q{P) characteristic node 2 P %Pmax 0.0 100.0 50.0
43 | Q/'Smax(B) Q(P) characteristic node 2 Q /Smax -0.600 0.600 0.000
44 | P/Pmax(C) Q(P) charactenstic node 3 P %Pmax 0.0 100.0 60.0
45 |Q/Smax(C) Q{P) characteristic node 3Q ISmax -0.600 0.600 -0.050
46 |P/iPmax(D) Q{P) characteristic node 4 P %Pmax 0.0 100.0 90.0
47 |Q/Smax(D) Q(P) characteristic node 4 Q /Smax -0.600 0.600 -0.330
48 |P/Pmax{E) Q{P) characleristic node 5 P %Pmax 0.0 100.0 100.0
49 | Q/Smax(E) Q(P) characteristic node 5 Q /{Smax -0.600 0.600 -0.330
50
51 10 mlnpls ov 10 minute vo!tage average p.u 1.00Un 1.40Un 1.25Un
protection value protection point
52 10 minute QV 10 minute voltage average ms 50 7200000 200
protection time | value protection time
53 LaveM' ov Level 1 over yol!age p.u 1.00Un 1.40Un 1.12Un
protection protection point
54 Level-1 QV Level 1< over voltage ms 50 7200000 180000
protection time | protection time
55 Lwel-? ov Level 2_over voltage p.u 1.00Un 1.40Un 1.25Un
protection protection point
56 Level-g ov Level 2 over voltage ms 50 7200000 66000
protection time | protection time
57 Level-; ov Level 3 over yoitage p.u 1.00Un 1.40Un 1.30 Un
protection protection point
6of9
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Q2

HUAWEI Huawe Technologles Co., Lid. Version; V1.0
Description Setting range Default value
(ace. to parameter
' Min, Max. set)

58 Level-3 OV Level 3 over voltage ms 50 7200000 200
protection time | protection time

59 Level-1 UV Level 1 under voltage pu 0.15Un 1.00Un 0.87 Un
protection protection point

60 Level-1 UV Level 1 under voltage ms 50 7200000 66000
protection time | protection time

61 Level-2 UV Level 2 under voltage p.u 0.15Un 1.00Un 0.80 Un
protection protection point

62 Level-2 UV Level 2 under voltage ms 50 7200000 6000
protection time | protection time

63 Level-1 OF Level 1 over frequency Hz 50.00 60.00 51
protection protection point

64 Level-1 OF Level 1 over frequency ms 50 7200000 1800000
protection time | protection time

85 Level-2 OF Level 2 over frequency Hz 50.00 60.00 51.50
protection protection point

66 Level-2 OF Level 2 over frequency ms 50 7200000 100
protection time | protection time

67 Level-1 UF Level 1 under frequency Hz 40.00 50.00 49.00
protection protection point

68 Level-1 UF Level 1 under frequency ms 50 7200000 1800000
protection lime | protection time

69 Level-2 UF Level 2 under frequency Hz 40.00 50.00 47.50
protection protection point

70 Level-2 UF Level 2 under frequency ms 50 7200000 100
protection time | protection time

Connection conditions

71 | Auto start upon | Enable Auto start upon grid - Disable/Enable Enable
arid recovery after grid fault

72 |Grid Limit value connection U> p.u Un 1.36Un 1.10Un
reconnection

voltage upper
limit

73 |Gnd Limit value connection U< pu 0.45Un Un 0.95Un
reconnection
voltage lower
limit

74 |Gnd Limit value connection > Hz 50.00 60.00 50.10
reconnection
frequency upper
limit

75 |Gnd Limit value connection f< Hz 40.00 50.00 49.90
reconnection
frequency lower
limit

76 |Max. voltage |Limit value connection U> p.u Un 1.36Un 1.10Un
of grid-tied
startup

7o0f9
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l'l'JAWEl Huawed Technologies Co., Lid. Version; V1.0
Description Setting range Default value
(ace. to parameter
Min, Max. set)
77 | Min, voitage of | Limit value connection U< p.u 0.45Un Un 0.90Un
grid-tied
startup
78 |Max. Limit value connection f> Hz 50.00 60.00 50.20
frequency of
grid-tied
startup
79 | Min. frequency | Limit value connection f< Hz 40.00 50.00 475
of grid-tied
startup
Response during grid faults
80 |(LVRT LVRT enable - Enable/Disable Enable
81 |LVRT triggering | LVRT triggering threshoid p.u 0.50Un 1.00Un 0.90Un
threshold
82 |LVRT reactive |k factor - 0.0 10.0 20
power
compensation
factor
83 |[HVRT HVRT enable - Enable/Disable Enable
84 |HVRT triggering | LVRT triggering threshokd v 1.00Un 1.36Un 1.10Un
threshold
85 |HVRT reactive |k factor - 0.0 10.0 20
power
compensation
factor
86 |VRT exit VRT exit hysteresis thrashold p.u 0.02Un 0.1Un 0.02Un
hysteresis
threshold
87 | Grid voltage Grid voltage protection shield --- Enable/Disable Disable
protection shleld | during HVRT/LVRT
during
HVRTALVRT
88 |Zero current Zero current due to power grid - Enable/Disable Disable
due to power fault
grid fault
89 | Grid voltage Grid voltage jump triggering %LUn 0.0 30.0 50
jump triggering | threshold
threshold
LVRT Characteristic Curve
90 | Characteristic Number of LVRT characteristic - 2 10 5
| Curve points curve points
91 [t(A) LVRT characteristic node 1 t ms 0 60000 0
92 |U(A) LVRT characteristic node 1 U %Un 0 100 100
93 [tB) LVRT charactenstic node 2 t ms 0 60000
94 L uiB) LVRT characteristic node 2 U %Un 0 100
85 K{C) LVRT characteristic node 3t ms 0 60000 220
96 |U(C) LVRT characleristic node 3 U %Un 0 100 0
97 (D) LVRT characteristic node 4 t ms 0 60000 3000
8of9
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HUAWEI Huawei Technologies Co . Lid Version: V1.0
Default value
| [(acc. to parameter
: u')
98 WD) LVRT charactenstic node 4 U %Un 0 100 75
99 |(E) LVRT charactenstic node 51 ms 0 60000 5000
100 | W(E) LVRT characteristic node 5 U %Un 0 100 85
Sell-protection
101 | Line voltage Line voltage peak value Vv parameter not adjustable 1.50U,
peak value protection point, exceeds
protection point | which a non-delayed self-
protection tripping occurs

9of9
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Sy

HUAWEI  Huawe! Technologies Co., Lid Version; V1.0

Parameter list of
SUN2000-50KTL-M3

1. General information regarding the Parameter list

Manufacturer: Huawei Technologies Co., Ltd.
Created by: Zengyuzhu

Created on: 2023.01.15

Revised on: V1.0

2. Information regarding the power generating unit

Type designation Rated power [kW] Rated active current [A]
(at cosp =1)
SUN2000-50KTL-M3 50 79.8A@400V
66.5A@480V

3. Parameter set during the measurement
If no noted otherwise the following standard parameters were used during the measurement.

All adaptations to the standard parameters used during the measurement were documented in the TG3 test
report.

4. Main Components of the regulating system

Main components of the control system with firmware and software
Main component(s) of the control system Control system integrated in the PGU
Firmware version V200R023
Software version V200R023

5. Relevant parameters for the electrical behaviour

Setting range Default value
Min. Max. (acc. to .::)rnmtor
General parameter settings (rated values or reference values)
1 |Pn Rated active power kW parameter not adjustable | SUN2000-50KTL-
M3:50
2 |Smax Max apparent power kKVA parameter not adjustable | SUN2000-50KTL-
M3:55
3 |Un Rated voltage A parameter not adjustable | SUN2000-50KTL-
M3:400Vv/480V
4 |In Rated current A parameter not adjustable | SUN2000-50KTL-
M3:79.8(400V)/66.
5A(480V)
5 (Fn Rated frequency Hz parameter not adjustable 50
Active power peaks
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HUAWE!  Huawe! Technologies Co., Lid. Version: V1.0
Description Setting range Default value
(acc. to parameter
‘ Min. Max. ‘ set)
6 |Pmax Maximum active power limit kW parameter not adjustable | SUN2000-50KTL-
M3:55
7 | Maximum active | Phimilt kW 0.100 Pmax Pmax
power
8 |Active power Pmaxref kW 0.100 Pmax Pmax
baseline
Power set-point control
9 |Fixed active | Adjust der active power of kW 0.1 Plimit Plimit

power derating | the output to a fixed value
Active power

10 | Active power | Limits the active power %Pmaxref 0.100 100.0 100
percentage output to a percentage of
derating (%) | max.

11 | Active power | Output power Parameters | %Pmaxrefis | 0.100 5000.0 125
change for setting the dynamics of
gradient the active pover provision

12 |Reactive power |reactive power dynamics %ls 0.100 5000.0 125

change gradient | amp

13 |Reactive power | Reactive power adjustment s 1 1000 10
adjustment time |time "

14 | Shutdown at 0% | Shutdown at 0% power limit - Disable / Enable Disable
power limat function enable

Active power feed-in as a function of grid frequency

15 |Overfrequency | Overfrequency derating --- Disabie / Enable Enable
derating function enable
16 | Trigger Start frequency P{f) (Start of Hz 40 60 50,20

frequency of frequency regulation - power
over frequency | reduction)

derating
17 | Quit frequency | Quit frequency P(f) (End of Hz 40 60 50.15
of aver frequency regulation - power
frequency reduction)
derating
18 | Cuttoff End frequency P(f) (End of Hz 40 60 51.50

frequency of frequency regulation - power
over frequency | reduction)

derating

19 | Cutoff power of | End power P(f) (End of power %PM 0 100 48
over frequency | of frequency regulation -
derating power reduction)

20 |Power recovery | Power recovery gradient when | %Prated/m: 1 6000 10
gradient of quit overfrequency derating n
overfrequency
derating

21 |Underfrequenc | Underfrequency derating Disable /Enable Disable

y rise power | function enable
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Sy

HUAWEI Huawe! Technologies Co., Lid.

Version; V1.0

27

Description Setting range Default value
(acc. to parameter
‘ ‘ Min. Max. set)
22 |Trigger Start frequency P(f) (Start |Hz 40 60 49.80
frequency of | of frequency regulation -
underfrequenc | power rise)
y rise power
23 | Quit frequency | Quit frequency P(f) (End of |Hz 40 60 49.90
of frequency reguiation -
underfrequenc | power rise)
y rise power
24 | Cuttoff End frequency P(f) (End of |Hz 40 60 47.50
frequency of | frequency regulation -
underfrequenc | power rise)
y rise power
25 |Cutoff power |End power P(f) (End of %Pmax 0 100 92
of power of frequency
underfrequenc | regulation - power rise)
y rise power
26 |Power Power recovery gradient Y% Prated/m 1 6000 10
recovery when quit underfrequency |in
gradient of rise power
underfrequenc
y rise power
Nate:

The required gradient (or droop) of the frequency dependent active power derating can be defined using the
Parameters Tngger frequency of over frequency derating, Cuttoff frequency of over frequency derating and Cutoff
power of over frequency derating.

Active power gradient following disconnection from the grid

Soft start time
after grid failure

The soft start time the active
power from 0 to power rated
after fault

Reconnection ume following disconnection from the grid

1 1800

600

28

Grid connection
duration after
power grid
recovery

Time until reconnection

0 7200

600

Reactive power provis

fon

a)

Power factor fix control

29

Power factor

Cos phi specifications

{-1.000,-0.800] U
[0.800,1.000)

b) Reactive power fix cantrol

30

Reactive power

Q specifications

kvar

-0.6-Smax

0.6 -Smax

c)

Q-U characteristic curve %

Note:

% The Q-U characteristic curve is free programmable with up to 10 supporting points

N

Trigger power
ratio

Q(U) function trigger power
ratio of Pmax

Y%Pmax

0 100

32

Characteristic

Number of Q-U characteristic
Curve

curve paints

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



UV,
)\
)

B U7
SY

1828

BUREAU

Annex to the Type Certificate no. U21-0001 2

5. Annex 5 - Certification-relevant parameters

Sy

HUAWEI Huawe! Technologies Co., Lid.

Page 185 of 199

Version; V1.0

Description Setting range Default value
Min. Max. (acc. to.:a"rameter
133 U/Un(A) S(U) characteristic node 1 |%Un 80.0 136.0 93
34 QIS(A) g(U) characteristic node 1 |/Smax -0.600 0.600 0.436
35 U/Un(B) S(U) characteristic node 2 |(%Un 80.0 136.0 a7
36 Q/S(B) 8(0) characteristic node 2 |/Smax -0.600 0.600 0
37 U/Un(C) S(U) characteristic node3 |%Un 80.0 136.0 103
an Q/S(C) Q(U) characteristic node3 |/Smax -0.600 0.600 0
Q
39 U/Un(D) S(U) characteristic node3 |%Un 80.0 136.0 104
© QIS(D) Q(U) characteristic node3 |/Smax -0.600 0.600 -0.436
Q
d) Q-P characteristic curve
Note:
3 The Q-P characteristic curve is free programmable with up to 10 supporting points,
41 |Charactenstic | Number of Q-P charactenistic - 2 10 5
curve points curve
42 | P/Pmax(A) Q{P) characteristic node 1 P %Pmax 0.0 100.0 10.0
43 | Q/Smax(A) Q(P) characteristic node 1 Q Smax -0.600 0.600 0.000
44 |P/Pmax(B) QP) characteristic node 2 P %Pmax 0.0 100.0 50.0
45 | Q/Smax(B) Q{P) charactenstic node 2 Q /{Smax -0.600 0.600 0.000
46 | P/IPmax(C) Q(P) characteristic node 3 P %Pmax 0.0 100.0 60.0
47 |Q/Smax(C) Q(P) characteristic node 3Q /Smax -0.600 0.600 -0.050
48 |P/Pmax(D) Q(P) charactenistic node 4 P “%Pmax 0.0 100.0 90.0
49 | Q/Smax(D) Q(P) characteristic node 4 Q ISmax -0.600 0.600 -0.330
50 |P/Pmax(E) QP) characteristic node 5 P Y%Pmax 0.0 100.0 100.0
51 | QiSmax(E) Q{P) charactenstic node 5 Q ISmax -0.600 0.600 -0.330
PGU disconnection from the grid-self protection
52 10 minute ov 10 minute voltage average p.u 1.00Un 1.5Un 1.25Un
protection value protection point
53 10 minute OV 10 minute vo?tage average ms 50 7200000 200
protection ime | value protection time
54 Level-1 oV Level 1_ over yollage p.u 1.00Un 1.5Un 112 Un
protection protection point
55 Level-j OV_ Lavel 1_ over voltage ms 50 7200000 1800000
protection time | protection time
56 Level-g ov Level 2 over voltage pu 1.00Un 1.5Un 1.25Un
protection protection point

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas




BUREAU

Annex to the Type Certificate no. U21-0001_2 Page 186 of 199

5. Annex 5 - Certification-relevant parameters

HUAWE!  Huawe! Technologies Co., Lid. Version: V1.0
Description Setting range Default value
(acc. to parameter
Min. Max. set)

57 Level-2 OV Level 2 over voltage ms 50 7200000 66000
protection time | protection time

58 Level-3 OV Level 3 over voltage p.u 1.00Un 1.5Un 1.3Un
protection protection point

59 Level-3 OV Level 3 over voltage ms 50 7200000 200
protection time | protection ime

60 Level-1 UV Level 1 under vaoltage p.u 0.05Un 1.00Un 0.87 Un
protection protection point

61 Level-1 UV Level 1 under voltage ms 50 7200000 66000
protection time | protection time

62 Level-2 UV Level 2 under vollage p.u 0.05Un 1.00Un 0.80 Un
protection protection point

63 Level-2 UV Leved 2 under voltage ms 50 7200000 6000
protection time | protection time

64 Level-1 OF Level 1 over frequency Hz 50.00 60.00 51
protection protection point

65 Level-1 OF Level 1 over frequency ms 50 7200000 1800000
protection time | protection time

66 Level-2 OF Level 2 over frequency Hz 50.00 60.00 51.50
protection protection point

67 Level-2 OF Level 2 over frequency ms 50 7200000 100
protection time | protection time

68 Level-1 UF Level 1 under frequency Hz 40,00 50.00 49,00
protection protection paint

69 Level-1 UF Leved 1 under frequency ms 50 7200000 1800000
protection time | protection time

70 Level-2 UF Level 2 under frequency Hz 40.00 50.00 47,50
protection protection point

71 Level-2 UF Level 2 under frequency ms 50 7200000 100
protection time | protection time

Connection conditions

72 | Auto start upon | Enable Auto start upon grid - Disable/Enable Enable
grid recovery after grid fault

73 |Grd Limit vaiue connection U> pu Un 1.36Un 1.10Un
reconnection
voltage upper
limit

74 |Gnd Limit value connection U< pu 0.45Un Un 0.95Un
reconnection
voltage lower
limit

75 |Grd Limit value connection f> Hz 50.00 60.00 50.10
reconnection
frequency upper
it

76 |Gnd Limit value connection f< Hz 40,00 50.00 499
reconnection
frequency lower
limit
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Version; V1.0

Description Setting range Default value
(acc. to parameter

‘ Min. Max. set)

77 |Max. voitage |Limit value connection U> p.u Un 1.36Un 1.10Un
of grid-tied
startup

78 | Min. voitage of | Limit value connection U< p.u 0.45Un Un 0.90Un
grid-tied
startup

79 |Max, Limit value connection f> Hz 50.00 60.00 50.2
frequency of
grid-tied
startup

80 |Min. frequency | Limit value connection f< Hz 40.00 50.00 47.5
of grid-tied
startup

Response during grid faults

81 |[LVRT LVRT enable - Enable/Disable Enable

82 |LVRT triggenng | LVRT triggering threshoid p.u 0.50Un 1.00Un 0.90Un
threshold

83 |LVRT reactive |k factor - 0.0 10.0 20
power
compensation
factor

84 |HVRT HVRT enable - Enable/Disable Enable

85 |HVRT triggering | LVRT triggering threshold A 1.00Un 1.36Un 1.20Un
threshold

86 |HVRT reactive |k factor - 0.0 10.0 2.0
power
compensation
factor

87 |VRT exit VRT exit hysteresis threshold p.u 0.02Un 0.1Un 0.02Un
hysteresis
threshold

88 | Grid voltage Grid voltage protection shield - Enable/Disable Disable
protection shield | during HVRT/LVRT
during
HVRT/ALVRT

89 |Zero current Zero current due to power grid — Enable/Disable Disable
due to power fault
gnd fault

90 | Gnd voltage Grid voltage jump triggering %Un 0.0 300 5.0
jump triggering | threshold
threshold

LVRT Characteristic Curve

91 |Characteristic | Number of LVRT characteristic - 2 10 5
Curve points curve points

92 |YA) LVRT charactenistic node 1t ms 0 60000 0

93 |U(A) LVRT charactenstic node 1 U %Un 0 100 100

94 |4(B) LVRT characteristic node 2 t ms 0 60000

95 |U(B) LVRT charactenistic node 2 U %Un 4} 100
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HUAWEI  Huawei Technologies Co, Lid Version: V1.0
Setting range Default value
' ) {ace, lo::;’amour
96 |KC) LVRT characteristic node 3t |  ms 0 60000 220
97 |u(c) LVRT characteristic node 3 U “ln 0 100 15
98 |{D) |LVRT characteristic node 4t | ms 0 60000 | 5000
99 |U(D) LVRT characteristic node 4 U | %Un 0 100 0.75
100 |1E) LVRT characteristic node 51 | ms 0 60000 0000
101 |U(E) LVRT characteristic node 5 U %Un 0 100 90
Self-protection
102 |Line voltage Line voltage peak value | Vv parameter not adjustable 1.50Uy
peak value protection point, exceads
| protection point |which a non-delayed self-
protection tripping occurs

Figure 29 — Parameter list from [13]

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU
VERITAS

o it~
25100 A1 Derstmenry
BT W) Sy
A1 T B) Sy
LU TR
- -
ASTIND 23 04 v g ot

Bloren o

fra

essenm o be reen

P gepeay

Annex to the Type Certificate no. U21-0001_2

Page 189 of 199

r o et = P [ T
-
e e e - Yom ~— v e
1 AL - Dt
MULL R - U ST o m

I L - — n
o i R - .

- r—— o s
er— Uy [ =

. L™ (RPN T——

[y - .
IV 11 1 @ S Sum M. | et W ies——
-
- Insmacary
e -
Trsand T n

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no. U21-0001_2 Page 190 of 199

VERITAS
o e o T GUA MBS iy PR e—————— m
M Grwe: ot VUL A4
AT AN 18 Drmprpset M Bantutuseary [ SRR Herraan Y O 34 "
i o B Vi i e - .
e @ e 2 e T b pred VOB ARAL v - G = -
s
o , o - ettt -
e em————— |
P e L R
e R ——
oy Sy sbor b
e —— . S -
e it s
L TR e - T W
S —
propeeyee o b g b e Mo ! P vm— Viood
R el
B
e b @ o vl T
Bhtgersl et | o
B it L
Tratn theve—"
4 [t £ LN AN
Ot P -~ v L . Oumwees -
! Lt
. e Conmad (oy 600 WS- 3718 S
MU () | e L) Vst Tant
j Bt e ol erdihdal | |
e
AW W A ym—— ) Barwer o g e F——— - o " -
H Ne e vt ace— Fo V0 |
A1 O R[S kg poyrtet et S (. WA Gweene
Swsgrhren Lpmes
A O — ERT SR RS T AR A, it - S ket -
el {
1 :v\-.'—-‘-.ivuua- N = 1
AN k?ﬂ--l ' W26 A ¥ Voasr— » -—TIe
Anan Dby N . - S—
oo !
X R ]
e sy vt Sy 18 (VS
AT M0 ) o Mool o e VY I Towt Samecacens | Punrsomats t aae
© AR aieh B4 VOB ARM U
I o DO L[N 4
R L
~ -~ L Tom AFRALNT Puaed srvy RALENT (aet wnry
9 4 Pomed acte e Maket
o Lo Ay A
AT O Te— B e e T e Tesd St g 08 W 1 Pt sy 19 7 e
L
- . e ecinct Towt — . TR SN TR MY Vet YA TS B 1B AT, Y
MO PV .
T O S o R sy [ et L e " | e P e T
s A ot bt B &
= ._ M e e b -
e v
awr ey [P V- - E i e
B IoN e | | |
M o Ry gt b -
At aeg S Tomaa L e (m-:m;:: v ~ - m
.1
i e e - T T
POT™ Bhenaoed Ahr, Frap b et e v Deewees a2 ap
i
Aham o Frmp s amgmrar vt e e
18 Semre M # g B e el T R
P N o e 4 ko — . Sesses  w@ -
Y
1
R s LR i
- Yo
Ll -———rta -y . - Tant
Kt Bl W — e it (e e
{ 1
S B Bon e W e S bt
[T et ]
oty aw aw - ol " B
TRETRANIARLN | st s VSN il VT AR 4190, Wt st
- B Lo wanm sgme
\
g ot g e - ———
08 Dt .
~ R ol e Towt - -
Wt geret CTE AN TR AR S1ICA005 Were - e
- e, -
Sentutegsens
g o
A Pt -
R ] “-““.*d" Voo - —— ot - »
jacaan oem :::;;:“"" LN A A SU000 M
Sy e gin e penen
|
A [ S— G Towt - .
Ve
|
N g - - - e Nl - -
A g 18 S - pa Tost - »
NSRS (asriow wwes gt B At
- T g o -
\
FrAa— |
Ay 08 Dty i ,—-———n\"ﬂ“ﬂn -
e |
8 Dy 1 g g—— e @ 1 1 L
AT .. — "~—-"~ o L e — . .
* } -
il e - P I b— (1. O " -
M sy b Tt -
An gy 1 Orvemmie T -.:un--lw—u- .- Carmns 1) .
e
AN St L W L
0 iy 2 Ersenie Wovenomt A -
-

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no. U21-0001 2

Page 191 of 199

VERITAS
O L L T
L Bedawanend SRS S gttt g YOG AK [T — L —— »
eatdisy AT e AN s s
o 3 R e
Ao - e L]
e [ —ET 000 A 1 TR b v
b
A ee——rtr -
s B
- -] ——y v — A - —
e | vernsaae! pur e Pyp 1 e
e PP T 1 g e At
A I PAIMIAAME W
a0 B ~ e ——.
3 TETE omarden v 0 N\ 50| angmown s
el o D
e e ertvte
) AT Ragry M Sratviat i b -~ . S X060 .=
aatn et it SEMPNERS oy F > b e
h——l—_-—_-
251081 37 ey e mrmer st il s i et I T W Ty B
7 VA AT
1) e e O
4 B ) S - » >
40100 57 Reprire 'I'I-m'm‘r"“ Stutumetoms Wiekbumpens u—-h-';-u—-l-"'- L—-—-:::::-‘mm“
MY A1 r—
e Meny e -
AL ey PO S N, D 9
-y ANt -
B e e s -
A e b
- ey vt (DA crw -
A ETE AT Raptery o o reTen M N r—— - -
TN Pmgpe o v V rvmg ot et ¥ — . -
. —
—gnt
s g b
Rt -
G A - P e s
IR AT Ry - — - Sarwwt vy TS o — b -
et o\ e
gt
- -
S wr (L v
R———" e At o St
NPT Y Ry oy e Dttt ol Fomoms thsrtot  Seriyte WO rwr—. - -
m | T e Rt e i e
e
-
Somcurgrernet ns R
ST AT Regroy e petws e— N — — -
- a—— -d
e migrort O
Y vou e -
A O
e S wo LI e <, -
AR T Regry Rl —— s g W Arpm— . -
TN Page v mree e e et 4ot P o bt
- — "
oyt
Wn
7 -
—— e
L e Seecasem Aot m— - "
LA b Wt piant 1w Pewed s (N,
e S DA et
g
[ e e
et o L
Mas et n s e
0 00e Maw At S M'ﬁ'”;':ﬂv‘ﬂ'lj ™ sl
R Ay b DY
B
Fencter Gmeas et
i e Plabrr A - b
B ahad s
PO TH0 (earhetng bet 1) P o
N e e T
a1 ary et ey o et b s e e Sa— .
Vol W B gt
et
P a5 o 4 O
AT LU g VUG AN 0T R MR
P e e T
Mmsager W Senamona e et
PO TR (Dbt g bt 40 1 ¥,
LR s b
ponpa— A)h".-h:-::: ll"‘ll::'l“l"::-lﬂh = Y 104
n-v_.-'-.--
e e
e L L
At (AN gema VOB 0 0T
o e b U - b
miagee W b el
PR TR (Derrtatng bet o011 P
B bt | W, Sy i
T - ————— o g ek ey Dy L5 s
f W W T ag—
e R
P e e m——— g}, o O
At (U g VUG AR M 0 Ve

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no. U21-0001 2

Page 192 of 199

€0 o me wee Phonartermsinn s s

e Ponaromraasss o 100 ¢ 1 1D A Osmma g e

e il pereye=—

AL ey el e b
- o
e
Bamansargercrmemenany . % O
AT ESY) gl VOB AN AT IO

-

- -

-
Doy vel o1 18, Dacanry

ATV T N bt SN ¢ b
L

1w N
e
Tt v v

o

-
e e
Berwmerygusternmneg A O
AT L) g VA A 1R

i
e qur e -

o h
P\ D) i LA N 4TI
L0 W 300 ar e GreE e
Sttt w vk U g

S A PN IO
Duninatury bt BA¥

Ve
D e i
A

190, e
A SV et b Lty
3 -

e Phperontivry vy SCPks i dy

ol -ml'..'

-———
W i
B e L LU
31 357) g VO AR W AT TR

o
:mm—nwm.-q

s Pt baatud i | PTIOve it v

e et P ™)

»a

AT EETL e VA AT IR

et Thm bttt v Sl e

o~ -m:.'.w

AT bbb |

-0
SR g A IO
. et v PR

o
1 BT e, VAR AT TN
e et st L s
'*-"Md*—!-l
e - St v 13 %

Al . Ve

il

Lo 0w Camtn, wws T

At T AN e e o Mme—"

- - G \
CIRNT B iy
- .
B vy D - O —
O »
P v
Eadaan he
om0 0
WO R et O mmgnies wit fo Beagrpite
~N . armemrer 08 Mewe  Merwame e 427 OW| wew Serimarms
i B Y
P
G A - -
-
vy DO e OB » -
: w» no
e
St { Nty
L L)
a0 O i T e L Ll - e——
YRR . Wieih 0
I
A -
-t . EL ne
L -
-
S LA -
N L -
Ay O — At (A N, 1 A W . ————
.« ao
=i
| e L i B
e i
vy W OSS— - -
n »m
- e
Dot 10 %y
e -
0 OA B
Al Ieenasny vy - -, .—-:_u:nvn:-:— [Sa——
o1
" A -
a0 (O 8 S ™
ez 71 wu
-t
-
19 05 Swtma M emesces wnw
A Tl e T Ty i B
s = oo ®
-
i | A, %
Ve X
AN e l):“.- }.——M-llnl!::- M—amams
-

CHUA

LT

LN

e

CNCRY o

rivemh

.V

OO L

hih

!

I

am -

e .

an an

i~ v

- -

L .-

A -

-~ .

e w

- —
- -
-, .
. o
o -
" "
= -
N o
ey -
" ‘-
" .

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no

. U21-0001_2

Page 193 of 199

VERITAS
N
-
PO Badutciboptnn P oty S A -t e— R ™ "
————— Drtmegmantt 17 s L
Ao oy
vert |4, b % e -
——
vz 2 0% St v . Ve O A S - b———_— rets w "
Seliien " ey
o
T 1 0 N vt -
.
PR St Paree Ot-Srwe  Newaren i AT D wewn  Msesmetnd ,at - -
— - Wi D
L)
Dnmrn 1,0, N oy -
M-
LR O AREW e reeaans et - -
S - - Py
e
Dot v wSras -
-
PUET Dsittvaingd L TN I s S —— ‘ot ™ -
Senmhde . it D
-t o
Dot | e Ny -
-
LR vt Chamen  Meewren | u G AN D owe P - rar - .
m V- e
Ll
e et e DR
— et
agy; i 00 Bius S VA A YT e S S — o, - -
e - 5y
e oy
T 5, 8 ot -
-
it 1 WO N et Ctdren M e O MW e — - = .
- (X
a2t ow
Damat i F e Aty -
.
a1 1y WOS-Sw PR A ST Sui i Vi—— balts [ s
—— re yae
Aer oA
Towmm i w N -
.-
A A O M hets - -
——T [u— ©
e
et i, o N
- e
PYTRL Proamind (ROt v VY e — it ™ 23
 Ebiae = "o
-owy
Gt [, e e
.
~Ue Sovancte Ot-Brwm  Swmsewa (b B LM 0W) wwe - ot L .
~p— o
et om
Thmary 1,4, 0 % e
Moo
agt e 28OS B— Pl Chiren  emaran |5 0 AN CWlaown M ‘ot L -
- sl
Ats om
Thnd (5, N e -
o et Oh-drwe  Meestes (b 61 A EW sewe vy~ ot L -
» i
v oy
Ut 0, Sy o
Ve - » A
it tin NIVREw B S R Tl (S —— R - B
puaY O twnan b i (b1
Aa oy
Lt 154N -
.
gt Tt O Bree  Memewan |, 5 B3 ANT OW| meww S— 2ahy “- -
m wi
. o
Ut |4, e 5 vy
~— Ae
ey g S S— R v ) P — fots e -
SR Ortmregacan 0 w—yliy b 1)
.-y
et v, N -
e
B O et Ch e Wnon 4 DM FW— S— . - -
- "
-
T T
T Irmrargazant o ow Beagupche
an 3OS Ie= B T T Iy —— R e -
— — alhil
as1 oy
L D
-
PRTR D el ety SRS AT Tt et. “ w2
! " o
Fosrseat S
Thawart |, 0, w % i«
-— rargaean o e DurgrgrAe
g B BE— L A P Y It A — ‘o, e -
e = < A
3 Ow
Duamamnl v, w5y -
e
PR it Nt eI S PR ™ i
—— " e
)
Thwnat (1, N e -
R Sape——
©Ue Pam -~
Al ravorete Ch e Fewaran i n € AR CW e Mevems raty -~ -
— )
-t ow
Gt Lo Ny
-
B R haanal St S T Py v S e— ‘ot wn o
"~ e
.oy
Commrd | 4, %ok
e
A0 oy SPOS ks oty g v e gl Vi o "o .
] - [ ot D
e o
Cramrnt A Ny -
M
watta DOERE b Gl o 5 U A . M—— ot [ o
Eall

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 194 of 199

Tt 1,1, N e oy
o -
TR duicbop T I I ey F— - b e ™ .-
———— R Bomsmngrmewagiiy v 1T
et o
Tt 4, e % e -
MoRma— -
-t vt Uh S Wmaran (4 O A2 S . Seseesams et - el L im
- i
o
T 1 0 N vt -
0% mw -
L AR Perevecher ObSewe  Nemarets L6 1L ATT W) e S Ll - Cm—— .- -
—— re oUe ®
L)
Dnmrn 1,0, N oy -
M-
-
IR - e nmm:- reveaarns tats n Seswuse [ .
o
Dt b, &t
O Grame g
wm ™ TN Y ¥ I u S e— o, - Cerm——— [ .
@ .t
-t o
Dot | e Ny -
e
LR vt Chamen  Mewwren | G AV LR v e Jate -~ e o e
- N e
L]
e et e DR
- e
agy;tpe SO0 Ebus St OB Mesaton (4 A3 CW s Sa— tot, . e - -
r—— - e
ey
Thrns 1, 8 ot -
B oL e el
LIRE P A M O M - -~ date ~ el naen e -
- (X
o
Damat i F e Aty -
.
a1 1 WOSSw— PR S ST Su i T i—— tots - Dm— [ s
——— o ~gan
e
e T I
-
AR s e e -umnr M toty b e - -
.t oy
Whamart, i, o N o
- - e
PTRT Dt B N T e v~ s— tohs . ERE—— ™ i
———— - e
-owy
L e e ]
A
~,l- vt Of-Brww  Swwseme (L B R OW) wwve - luh ~ e aad . .
—— o
el
T
30 (A e Mo
-~ Favaeie Ch s Wenaran . n U A CR o Rl ‘et - D et L -
———— = aw
Al om
Tt 2, e -
WOt
LA Tt et et 4 Meate (s 61 AT W sewe M- i ~ N L .
u v
a2 ot
Ut 2, Sy o
N -l ”
g W OB B T T T 2 (- - w—— M\ N Seeess ™ o
T rennguatt 1 1) b s e g\ o (b T
aa ooy
Lt 14, N iy .
s
Ll Dot T 8 Memewet |, 5. B AT OB se—— -——— N . Tmr—— wIr Ll
L "
.t o
K 1,1, 5 i
- > ™
e STt 8 M | DA G e S foot S . o
S T
a1 oy
U S DR T
~—
it 1y 05O et 8 Reenet (o O M1 Suies Ml A N D L \2cd
d e
-
Tt L0 e Ny o
Moo ~aow
din s OSSR D e L I — A v D L e
Drow CarmmguIny § 51 s g U (0 1
anr oWy
Uhatart L4, = N ey -
-
aat e WA L . M— R N Swe— st ar
P—b——— 'y -
- L
Thamars |, 4, & % ot s o
v —— e e T )
w1 U Ce— e L = R T I P —— Aot Y e " -
bt o ot 8.5 g Vs o 0
Anr owy
Omas e\ .
e
Aarta 0OMS— B e — [N N Dee— e -
— r P
)
vt matiie Thwnart (0, - Sk g
Orirumpuentt et cow
PO Mt caraarmd v D L [ F—— N Y Teowme [T -
B seadade i I S LS S S
e L T
-t ow
LA
o Gammet 2, -
P ~ -omu:‘.“? s ‘oo N See— ot =
1,
Viad oy
== Ot |, = S oty
SR Crtrargaean ) ov Meougorte
¢ UOSNe bttt SV e A P U—— hoth . e ™ )
B
"o Wi Berm s eyl 1D
- o
-
vy Gy A, - Nty
At e - -DM:::. tereeams R - s s -
y P o o o
\ Eall

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 195 of 199

et LN N ey -
ool cammcn. 4 Cem gt s 300 Bas cmehe
N T e L 0 ATV s st e Fa - At “o» L)
S ———
.::.xn-.nu o bi 8
e wtny
i e 0 -
~rw " M - Rl w -
At aar—— 0w (1D &y
- S grae—, 4 W
o
- Dt N N Ay -
p— Ot e e
At 1 W OSm— ! G5 varmmpacar. . . W0 2 3V e Mttt s S S un ™
':,-.4 bt cas S S
L
. Dt N -
93 08-3ove ST o
et - LS - Bl ke .
s —— g
e Aerorvergrmermanss 0 ©
ey
ek L e
s £ I Ut o sy S
PR Pt :"“‘"”“"‘ B T T T F— o S Desrsien w o
A —" - Wb - - U
e
- e e L
) Ce-Svwe
LAl s - ——r— .- -
T ——— e (T S
D evrgrmw—, 0 O
R
— a0 -
———- O e
¥Ch o L
o Servmer ) (6 DA S — —————— . S e e .
T :z"“"""' Becisgiemangs, b ©
bl
pra e e U
o e . UATII — M— i N Dt = e
Mevorergrrm 'y 8 O
s anam
Dt LN N wh o
MOA Bewe L—_:‘wl“—
ae P Mowrverrow (8 DAL o Mmiie oot fa - Cesrmatt “w L
cL=
=% “naw
. Dt 1,2, 0 % ay -
LA 4 Lty - Ceenamn "= -
nn LR
)
Yo Dot A nN iy -
———
YR TR A e o
AN P b o RN TSR TP ) fad - st w L
nu k@
Iy
- et 1LV, 0N ey
31 vy PO Sm " ot S e . "
.o
a0 aotain
- Dockert ! A % ety ™
" Jm— m'W!“UM
ARl e P P b (IMI:I-IT Ve i - R 4 L
o1
- Dt 1, 0y -
M s N Dwreeas 1= -
| SWRrT————
:0'-— Dersisoyrmar g w0
et
R Choterh, 4, N -
08 B I O — e O e
A1t - | (n ) AR — [r— A, - eerma e [
Pliritaieio SWt Surpsed fu o B
- anan
- B b Ll
A - " oty - Tsrware Lo "
»e
4201 ]
e Dt/ 4, 0N o -
j——" i 4 ot e
ML HOokmewe '-‘.-——~“~~ A BN Vmveeon o ol - - e 1w =
B e L T
sy o
i
i ot 4wy -
L L 0. ity - werat " L
v ————
na Wbrguy i g, 4G
bl
R R
pre——— e gnsdt | sont e D g the
aatyry W OSBmwe ’-'.'""'"'O‘-.-‘- LT A Rev— Yty S ue e
e n o i W
e
. e SR L T
LR o - fadis - Oweremeen o "
-
i i
- e R
S WA @4 rne gy
e b
ML Martnrioind - m“‘ Al AT AN — Umesnast o Fade - e m——e = L
Y fa b ©
A nn
R Dl f N -
.'JHM [rar b ehutny 0 10 301 31K) o e i - B e -
Y A g e €
e
o O, o, -
pev—— e L S
PYTR I Dkt "“"'"":""“\-—-v P T T S — Tty -~ [ e—" ™ ™
et r— b 1y
N fa bt 8
e
v e A
o - s - atrmemen o a
e
= -anan
" Chart? X
©08owe e N ttsmpiing Yy whatin g
M 0 e, (2 I — ity N Bee— = e
et e e g
iy Yam O
~ten
Y et A N -
LAl " e - B " L0
)t e W8
i ooy oo v g ©
e

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no. U21-0001 2

Page 196 of 199

VERITAS
e Dt 1,
Pe—— (v gt wot e bt mpy e
AI!‘-:IW “’".""-"“”‘c Mo [0 © 813 smie (] Ca——— " 1
—— e _.'.""""" Prmrm mopepre g s 1 6
Aot e
e Crmmrd b N
1105 S - a3
S rrream— l:-o-—‘”" w'::'-' Lg Shniien . o
ivwr )
e
e ey i, e vt e
S Do gusand ol
1110 — v — 10
as D I T [ iamaras " an
- —— :-;;Pmﬁ__,.,,._.“.n
#at oW
(V. Cumarn iyl S vt o
B wovrwr—ter 08
-t . e | o L AT e— A e e e ane
B B -
",r"" :‘———u—-“‘ab.
o
- L L L B
Jnim——" v~
S Swe Borwareomte (V-
TR P 0. €K1 ETE b Tereion (L] o
e :"'“_"0_ b TR
ae oy
=t Gt (41, % vt s
- — s 0 [ s - e
»
L e
i
s Ot L1, % 1o 11
Po— (LT P T
ot L — e oot ug, Newrawen (,a O tisaee . PR i ™
ey
i
L)
- D1, -
o m—
oy LUST—- - O N £ LN e o, o " s
T e = mmnﬂ
- Commmert L4, b % oty
st o (venermnem vl furreTie
10D S e
-l " e 0N w— " Cermtvee . g
Tttt T4, mrsmmgermany . . 45
-
PPN Camtry |5, &t
Az |1 Uo— ('8 peos— - e
Vi w1, % 1o 1
1108 00 i R g el prrupirend A s
- i 20— ot Ceessawe an ar
FIINER T N . i gm0 B2
o
- O L o
M S us-
- e ‘. ~w ¢ pe; ——— -a.nu'::. oo e - an
3 v amamria poy
ey
- a1, S
vl
1128 Wnt. ——r———— (1
@i M (e 0501 FTH| w— [ Caeree . e
NI 7 bt i :——v-lm'. *o
T
VA Oummrt 14, = % v
- b « o
el Rte . e ¥ o T L O30 818 o [ S - e
PET™Y W gy g L 0 €S
wet
I Ot s, v A e
ooy I el
1105 S e — (5
LR Mot | e 0 AR ae— ‘. el LT e
- ."m'?“"" = N g s Iy €
Aok O
N e L L L
ol -'l:: et e—— "o o Smmabu - o
PN m—m.u-
oo Doty 7, i % ot 4 e
o —
D@ gacatd 3 Ow Wbl
ant w1 URGS SR v % © R 1K) o (PN E—— e e
< L o
O3 rrewec pav
. Dumrniil e
e o !
o —— s arerirleg - bt S— - 1
e S haa :‘-.:ﬁ—-w‘»-
e et 141, b & e
I e b L e
PR T\ todoied ""'“"""""” Pt |, 0 01 831 20) anaie bty P—— TS e
Pratein o e :—::—-—~u.u:
o
i Chmt (41, ot 0
] 2 ORI — bty e T wt
L
e A
L)
A Ot 141, % ot e
o (s GAEA ot O d TGN
1108 S - w—t (1
.31 2m Werabn . n 0 X1 BR wowe ] p— un e
f "t f‘:w. Vol
Aot oy
- oot L b o
M e — 4
b S a— T D .-“'";:. e PR = ax
e Mvtipinagts
At o
- Coumiert L1, e . o
. casnrs v
ﬂ!":'““ Samvarnasase Of e O NN — ity Ce——avee "~ L
L e L
P
oo Dot |47, e ot o e
1118 e v ——— "
gt Vs St ::;Ii:v- Nerewr i O A "::. hate A aw " e
L
- Qumwrn iy %o
o R i s T
LA 1108 Bte ."l-—ot-ﬂl e | On 0 R A LB e . L
oy T e VA i p—g . &
L]
= Gt 4 o
KILT— worwermomaite (1%
o ias o et e ol Bu e o
[rag Ry WO

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 197 of 199

- e, N ot o
AG— (. P .
11 08 Suw A ——
~ie Mt L 0 R1ADT E10) wenen Maesoreom s Fou -~ Trerwrese w -
Aoy .': ,,"_,"‘"_, T S noya 4 0
e
. T
e e
gy TR B—— ~— gl O Y fh i — [N LN T w i
[}
o .
00, 7.5 porpen
oy s L N -
PT P ittt m— 0. G Tots.  haminetnd (™ DR o o
- R -
ey - h-u % ':-m wVah O
b
o ety - N -
e 1O — 'y Vowrt ~ (erwanem - y
ko
Vo 74 et gy
Gt i, 0 N 015 -
o S — P
A M L e U AT I8 — Vomesem e it - Tiewr ot L e
Vo T - Ve &
ity
S e -
1 Oh S - T -
L LE LU Mrwatnmil, e ©AD1 2101 wae Vrarems bt . ez w -
e ;-u&.:u—v Sewimnpweramtsw O
(aataTe
| Quamuen (4, = N ren
pr—— (N ghd a4 ) e ol apg e
NUA Se— - —
-y Mo |, on € A 30 - Moo i o it - o w am
- :‘-‘:::~4.‘ . &
Ao
e e L
-
mups SO0 » 8 DR — w -
i
12 AT adt oo
b ot 0, e % ot 1 o
T T— v rm———— :’."‘"‘""’"‘,:" -
e —— 100 M [ - [ wr o
1000 s e oot
: a5t pm
Lt awe Sab s gt -
o 2 e DG €0t v Aad L Wa— . et -
—?
2 g — -
- el B R et e s DA 900 S b
adi o . o e T P— - i -
ol VDA 100 Kbt 19300
- A > T
o X etmanel o or P—— . » et reet -
- Dt ettt
w2 ':“'."""7““;;..w T L | A | b Tow v e e ~ st
e e - hrarmar st Dt
et e—
& wgaten e (190 % 50
wizn i U e grrwn. ot oo > e
Ve - L et | eagms e
— WS AR 1T Pl 13238
L gt e
-
e o Vo— . > —— o -
—ehe e i .
L e e
et
. L bt v i, s — e & »
e e e 1
ot Lo A e - T W -
R
Ut W g I-M
Mrreg e ———— . AT Y 4 S———
3 S mgoe e
e - | cnemacdrpat ——er  w -
R e Mowisims
- A s o
R et Mistgun oy ot Moty
.
A ——
aatzn 2 M et 3 *
it L]
- T magan Senie Vs Lot e s W de Ltaey
e VN~ s [T v [ "
g
4 e seee
stz T M . e L -
Mo e i
. Lng ot mguacts Y e LAy
S o~ L iter e N— —— e .
| g B
R
o ——
vz 5 e befmiamng A "— Vo D .
- D
atew o St - erestconirdndh s el ] . Ot T ™
Smnsoe ou | —arr e -
e
P g mg———
MU Ty i B e autivint © e 1
Pt gt it
P " vatte s
i Frmamezreta i g | LS Ty e, W Dewwse -
fme ey R

Frem———tp g e

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



BUREAU

Annex to the Type Certificate no. U21-0001 2

Page 198 of 199

VERITAS
D o
Lm e
e U Concover s SRS " e W m
Arr o e
C—a——
T u Bl S - . DRy - M '
»
M
anren Aansas " Saesean W .o
2
M w———
woeaw - AT ¢ Dmeems T a0
)
o SSOPORABED | Lo\t i gt
e e Wt e -
Bl e D s
aeram 1 [ - :_""""'""‘"“' B Armatianr A ™
s "
e
e
-
- e Rttt ]
arzm B - PO AT N ey B E—— -
> -t
" T e S 3 e
Al a1 Savetn mreten FETATII AR T P v Vst 4 " .~ e rm—t L L lat) LR L
P o N . —
. A A B e
M — ~ M Dwereeeet B OW e
- hesemp
" 2 Ot Srwart o B A Aarn
- e T T “ - enrwwesd  RATUZVITY [T
- o e
B T T
“ B ——y et
B (VDA 4104 Tabie 11
4150 Pamns e Vo S
- o n-:::mm— _vﬁﬂ
ol e T T, MDA 41T n
- i 4 (90 A0 Tetwie
LI Koot e tot Ty 1) ANTRAN A SN e T T T e it e
- A
" ! v
ML, Eaam " e . Lﬂ-'m"‘-.-':‘_“n— . Then eirmiat
- e ™
O b puaten St Wb e wrn
PP Smivwians Sostts . Tubete ¥4 (VOENAN A1 K. Teato 12 & ot B
- "ww ot
= A————— 8 (AN AV RS, Yo 13
Ny - R e eireeay.
- b o
Dt Lt 14 AR MM A0,
o Eharveor s Tawate 73 (VD6 N 41308 e
s - Tommbe § (VO AMA 4 V8] 2
] -
e o in ~— evewnn e A Dermani  Ma -
-~ Yp 3y —
e Vv V9 VORI LTI
™ ARt - Tt '3 TEMENLN ALK -
P — y
- proger ervar vaer vadlbevteng o Mot v " Dunernaatt A -4
N e
-—).] enar——
G Tt 11 VUK MM T
“ [ Temwie 17 (VSN M 41306 powe
R Towete § (VIR AR L TI)
R ] ,
ot N > L r ——— - A Dnnan A -
- s "
-} setTi e
i L 18 (VUMM ATIE)
" >
prope. tw.p‘:; Tawwtn § VOGANN 410 20 et s P T T “
-
Rl ot ol
N By o4 iy Vit 1 VUM 4110
L 5
Tonein 3 (VGE-0H 41 Saw
" Shchguinidn Terwbe § ATHAIA 4 10) e
MY Samrctm e (e mo—" s — et " Swrrmecyn
- BT S R e bestene s (3 AN
SesnTam -
P Mgt vt i | (VO AT
o ot Satmtnasserenns  Tmbe V3 IVIEARMN 410 e
[ t—
o - e et Tgn 700 gt Srarnarg owr — A Bl
e )
B )
" -t
B30 TR P e e B g—— 0 t———— e v et
- P —
Lot et d
Rl Tl
——
A N — . T
v T Tate 73 (VA 41 B
L) L . » - Dewremres
"'.._,___". o iy o
oa st e e e (0
A aseeee
- -
B e e
oeaw - Aoy e
" Bocarwwhenany e Garnih Tamahe 13 VDR ARALLT 10
241 7w Towmui W (VSE-NAN 41T v v I Do Berentt
- -t Tometn # (VIR A 103 2

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



Annex to the Type Certificate no. U21-0001_2 Page 199 of 199

- O :__“::_— - v pro—
s

— e o gt o o
: e E
— e T ——— e 557
e — , e

Pt ”~ .~.- — P — - -
Sl — :' ST e e
r - -

- o —

— Em——— e
— e ~ _..;:_;.. et

.; —esw e csoneasbachenyy oo o OO .
~ — : ‘

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas



		2023-06-30T13:57:27+0200
	Certification Body Bureau Veritas CPS Germany


		2023-06-30T13:57:48+0200
	Certification Body Bureau Veritas CPS Germany


		2023-06-30T13:58:05+0200
	Certification Body Bureau Veritas CPS Germany




