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Einheitenzertifikat

Antragsteller: Huawei Technologies Co., Ltd.

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

Typ Erzeugungseinheit: Netzgebundener SUN2000-8-20K TL-MO/M2 (Wechselrichterfamilie)
Photovoltaikwechselrichter (N&here Angaben zu weiteren zertifizierten EZE siehe Zertifikatsbeiblatt)

Technische Daten: Max. Scheinleistung: 22 kVA
AC-Nennspannung: 230/400V, 3(N)~ + PE
Nennfrequenz: 50 Hz

Technische Daten

(ermittelt durch Messungen): Nahere Angaben siehe Zertifikatsbeiblatt

Firmware Version: V100R001 oder hdher

Software Version: V100R001 oder héher

Validiertes Einheitenmodell: Modell-Datei: Huawei_20-0948 1 TR4 SUN2000-8-20KTL-MO_2_V1.zip
Identifikationsnummer (MD5): c97dccdb61fca09f1fb63b45349e228¢c

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

Mitgeltende Normen / Technische Richtlinien:

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

Die im Zertifikat aufgefiihrte Erzeugungseinheit wurde nach den, in der Netzanschlussregel referenzierten, technischen
Richtlinien gepruft und zertifiziert. Die in der Netzanschlussregel geforderten elektrischen Eigenschaften werden erfullt:

e  Quasistationarer Betrieb
e Dynamische Netzstiitzung (Blindstromcharakteristik gemaR TAR Mittelspannung und TAR Hochspannung)
¢  Wirkleistungsabgabe und Netzsicherheitsmanagement
e  Wirkleistungsanpassung in Abhangigkeit der Netzfrequenz
e  Schutztechnik und Schutzeinstellungen auf Einheitenebene
e Netzrickwirkungen
Der Hersteller hat die Zertifizierung des Qualititsmanagementsystems seiner Fertigungsstatte nach ISO 9001 nachgewiesen

Einschrankungen, Abweichungen oder Hinweise zur Anwendung: siehe Zertifikatsbeiblatt auf S.2.

Das Zertifikat beinhaltet folgende Angaben:
e technische Daten der Erzeugungseinheit, der eingesetzten Hilfseinrichtungen und der verwendeten Softwareversion;
e den schematischen Aufbau der Erzeugungseinheit;
e zusammengefasste Angaben zu den Eigenschaften der Erzeugungseinheit.

Das Zertifikat besteht aus 126 Seiten (inklusive Anhang von 124 Seitens). Seite 1 von 126
Projektnummer . 19THO316 — .

Zertifikatsnummer :  20-0948 1 * o Zéfrtif{_zierungsprogramm : NSOP-0032-DEU-ZE-V01
Ausstellungsdatum : 2021-04-16 < \B'7: Gultigfbj\s.‘ . 2025-12-21
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Typ Erzeugungseinheit:

Technische Daten:

Technische Daten

(ermittelt durch Messungen):

Typ Erzeugungseinheit:

Technische Daten:

Technische Daten

(ermittelt durch Messungen):

Firmware Version:
Software Version:

Zertifikatsbeiblatt (20-0948 1)

Netzgebundener SUN2000-8KTL-MO SUN2000-10KTL-MO SUN2000-12KTL-MO
Photovoltaikwechselrichter SUN2000-8KTL-M2 SUN2000-10KTL-M2 SUN2000-12KTL-M2
Nennwirkleistung : 8,0 kw 10,0 kW 12,0 kW

Max. Schein- / Wirkleistung: 8,8 kVA / KW 11,0 kVA / KW 13,2 kVA | KW
AC-Nennspannung: 230/ 400, 3(N)~ + PE

Nennfrequenz: 50 Hz

Max. Wirkleistung Pemax / Max.

Wirkleistungs-Spitzenwert Peoo 2): 9,054 KW 4 3) 3)

Netzgebundener SUN2000-15KTL-MO SUN2000-17KTL-MO SUN2000-20KTL-MO
Photovoltaikwechselrichter SUN2000-15KTL-M2 SUN2000-17KTL-M2 SUN2000-20KTL-M2
Nennwirkleistung b: 15,0 kW 17,0 kW 20,0 kW

Max. Schein- / Wirkleistung: 16,5 kVA | KW 18,7 kVA | KW 22,0 kVA /| KW
AC-Nennspannung: 230/ 400, 3(N)~ + PE

Nennfrequenz: 50 Hz

Max. Wirkleistung Pemax / Max.

Wirkleistungs-Spitzenwert Peoo 2): 3) 3) 22,280 kw 4

V100R001 oder hdher

V100R001 oder hoher

Anmerkung:

1 Die Nennwirkleistung Pn ist nur ein vom Hersteller definierter Nennwert, ndhere Angaben siehe S.76.

2 Die Pemaxist der hochste 10-Minuten-Mittelwert der Wirkleistung einer Erzeugungseinheit (Definition gemaR VDE-AR-N 4110:2018 [1]. Die Psooist

der maximale Wirkleistungs-Spitzenwert des Gesamtsystems (Mittelungszeitraum 10 min Definition gemal FGW TR 3 Rev. 25 [3]).

3 Aufgrund von Stichproben wurden die markierten Tests nicht durchgefiihrt.

4 Das angegebene Messergebnis wurde gemaR Test 4.1.1, FGW TR 3 Rev. 25 [3] ermittelt.

Die Wirkleistungsergebnisse des SUN2000-8KTL-MO0 kénnen auf den SUN2000-8KTL-M2, SUN2000-10KTL-MO (-M2) und SUN2000-12KTL-MO
(-M2) relativ (Uber den Faktor Pmaxnotmeasure / Pmax, sun2o00-8kTL-M0) Ubertragen werden. Die Wirkleistungsergebnisse des SUN2000-20KTL-MO
kénnen auf den SUN2000-20KTL-M2, SUN2000-15KTL-MO (-M2) und SUN2000-17KTL-MO0 (-M2) relativ (Uber den Faktor

Pmax,notmeasure / Pmax, sun2000-20kTL-m0) Ubertragen werden.

Restrictions, deviations or notes on usage:

. Die Erzeugungseinheit bietet keine Priifklemmleiste. Fir einen Feldtest muss ein externes Uberwachungsgerat mit entsprechender
Prufklemmleiste vorgeschaltet und die Netzuiberwachung der Erzeugungseinheit entsprechend parametriert werden. Die Erzeugungseinheit
verfugt Uber kein Display, die Parameter fir Netziiberwachung/-schutz kénnen nur via Web-Ul oder SUN2000 App kontrolliert werden. Die
authentische Identifizierung wird Gber die auf der Web-Ul angezeigte Seriennummer des Geréts sichergestellt.

. Getrennte Sollwertvorgabe von Netzbetreiber und Direktvermarkter ist nicht mdglich. Es ist nur ein Sollwertkanal vorhanden. Die Priorisierung
unterschiedlicher Sollwerte muss dann z.B. im Uberlagerten EZA-Regler stattfinden.

. Im Falle einer Kommunikationsstérung zum EZA Regler kdnnen die EZE nur mit dem letzten Sollwert betrieben werden, in diesem Sinne
kénnen die EZE mit einem (vom Hersteller) vordefinierten Verfahren betrieben werden. Ein Betrieb mit einem vorgegebenen Wert ist nicht
mdglich.

. Die auf EZE-Ebene implementierten Blindleistungssollwertvorgabe bietet keinen PT1-Filtereffekt. Die Implementierung der Verfahren zur
Blindleistungsbereitstellung auf EZE-Ebene (Q(U) und Blindleistung mit Spannungsbegrenzungsfunktion) kann von den Anforderungen geman
VDE-AR-N 4110:2018-11 [1] abweichen. Dies muss bei der Projektplanung berucksichtigt werden. Bei Bedarf miissen diese auf Anlagenebene
Uber den EZA-Regler implementiert werden.

. Die Standardkonfiguration der Einheiten erfullt moglicherweise die Anforderungen an die Blindleistungsbereitstellung am Netzanschlusspunkt
nicht. Eine Reduzierung der Wirkleistungs-Einspeisung zugunsten der Blindleistungsbereitstellung ist bei Bedarf mdglich (siehe S.74 bis 76).
Dies muss bei der Projektplanung berticksichtigt werden.

Das Zertifikat besteht aus 126 Seiten (inklusive Anhang von 124 Seitens). Seite 2 von 126
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Type Certificate

Applicant: Huawei Technologies Co., Ltd.
Address: Administration Building, Headquarters of Huawei Technologies Co., Ltd., Bantian, Longgang
District, Shenzhen, 518129
P.R. China
Type of Grid-tied photovoltaic SUN2000-8-20KTL-M0/M2 (Inverter Family)
power generating unit: inverter (for details see Supplement of Certificate)
Technical data: Max. apparent power: 22 kVA
Nominal output AC voltage: 230/400V, 3(N)~ + PE
Nominal frequency: 50 Hz
Technical data determined | Max. active power Pemax / .
by measurements: Max. active power peak Peoo:
Firmware version: V100R001 or higher
Software version: V100R001 or higher
Validated type model: Model file: Huawei_20-0948_1_TR4_SUN2000-8-20KTL-M0_2_V1.zip
Identification number (MD5): c97dccdb61fca09f1fb63b45349e228¢
Grid connection VDE-AR-N 4110:2018-11 — Technical requirements for the connection and operation of
regulation: customer installations to the medium voltage network (TCR medium voltage) [1]
Pertinent standards / Technical guidelines:
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:

¢ Quasi-steady-state operation

e 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
* For details see Supplement of Certificate on p.2.
Restrictions, deviations or notes on usage: see Supplement of Certificate on p.2.

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 126 pages (including Annex of 124 pages). Page 1 of 126
BV project number : 19TH0316

Certificate no. : 20-0948_1 Certification scheme :  NSOP-0032-DEU-ZE-V01
Issued 1 2021-04-16 Valid until 1 2025-12-21

Certification body

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZE-12024-01-00

Holger Schaffer.

Certification body of Bureau Veritas Consumer Products Services Germany GmbH accredited according to DIN EN ISO/IEC 17065
A partial representation of the certificate requires-the written approval of Bureau Veritas Consumer Products Services Germany GmbH



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:

Note:

Supplement of Certificate (20-0948_1)

Grid-tied photovoltaic inverter

SUN2000-8KTL-MO0
SUN2000-8KTL-M2

SUN2000-10KTL-MO0
SUN2000-10KTL-M2

SUN2000-12KTL-MO0
SUN2000-12KTL-M2

Nominal active output power " 8,0 kW 10,0 kW 12,0 kW
Max. apparent / active output power: 8,8 kVA / KW 11,0 kVA / KW 13,2 kVA / KW
Nominal voltage: 230/400, 3(N)~ + PE

Nominal frequency: 50 Hz

Max. active power Pemax / Max.

active power peak Psoo 2): 9,054 kW 4 3) 3)

Grid-tied photovoltaic inverter

SUN2000-15KTL-MO
SUN2000-15KTL-M2

SUN2000-17KTL-MO0
SUN2000-17KTL-M2

SUN2000-20KTL-MO0
SUN2000-20KTL-M2

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: 230 /400, 3(N)~ + PE

Nominal frequency: 50 Hz

Max. active power Pemax / Max.

active power peak Pgoo 2): 3) 3) 22,280 kW 4

V100R001 or higher

V100R001 or higher

" The nominal active output power Py is just a nominal value defined by manufacturer, for details see p.76.

2 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 Psoois
the maximum active power peak of the overall system (averaging period 10 min) defined according to FGW TR 3 Rev. 25 [3].

3 Due to spot testing the tests marked were not conducted.

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

The active power results of the SUN2000-8KTL-MO0 can be applied to the SUN2000-8KTL-M2, SUN2000-10KTL-MO (-M2) and SUN2000-12KTL-
MO (-M2) scaled (by the factor Pmaxnotmeasure / Pmax, sunzo00-sx7.-m0). The active power results of the SUN2000-20KTL-MO can be applied to the
SUN2000-20KTL-M2, SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) scaled (by the factor Pmaxnotmeasure / Pmax, SUN2000-20KTL-MO).

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. In this case the authentic identification is ensured via the serial
number of the device, which is displayed on the WebUI.

. 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 the last setpoint value. In this sense
the PGU can be operated with a predefined (by manufacturer) process. An operation with a predefined (e.g. by grid operator) value in case of
communication failures between the PGUs and PGS 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].

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.74 to 76). This needs to be considered for project planning.

The certificate is comprised of 126 pages (including Annex of-124 pages).

BV project number
Certificate no.
Issued

19TH0316
20-0948_1
2021-04-16

Certification scheme

Valid until

Certification body

Holger-Schaffer

Page 2 of 126

NSOP-0032-DEU-ZE-V01

2025-12-21

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZE-12024-01-00

Certification body of Bureau Veritas Consumer Products Services Germany GmbH accredited according to DIN EN ISO/IEC 17065
A partial representation of the certificate requires the written.approvalof Bureau Veritas Consumer Products Services Germany GmbH




Annex to the Type Certificate no. 20-0948_1 Page 3 of 126

Rev. 0 First issue

e Technical data determined by measurements (Pmax / Psoo) on front page added.

e Simulation model added.

e Restrictions, deviations or notes on usage on front page updated.

Rev. 1 e TG8 assessment report [8] updated.

e TG4 validation report [18] added.

e Format of the summary results of short-circuit current contributions (Figure 16) updated.
e Section Annex 4 — Validated simulation model updated

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. 20-0948_1 Page 4 of 126

Annexes included in certificate 20-0948_1

No. Contents Page
1 Annex 1 — Guidelines, test reports and documents 5
2 Annex 2 — Technical characteristics of the power generating unit (Manufacturer’s data) 7
2.1 Technical data of the power generating unit (Manufacturer’s data) 7
2.2 Description of the power generating unit 19
2.3 Description of software version and interfaces 21
3 Annex 3 — Extract from the test report 25
3.1 Power quality 25
3.2 Active power 55
3.3 Reactive power 65
3.4 Protection system (on PGU level) 89
3.5 Self-protection 93
3.6 Quasi-static operation 94
3.7 Fault ride through capability 95
3.8 Short-circuit current contribution 96
4 Annex 4 — Validated simulation model 99
4.1 General information about the simulation model [18] 99
4.2 Description of the PGU simulation model [18] 100
4.3 Model parameters [18] 105
4.4 Model application guide 111
4.5 Scope of the validation and plausibility tests 112
4.6 Results of Validating simulation models (PGU) 113
5 Annex 5 — Certification-relevant parameters 117

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. 20-0948_1 Page 5 of 126

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 fir 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 fiir deren
Komponenten am Mittel-, Hoch- und Hochstspannungsnetz, 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 fiir Erzeugungseinheiten, -anlagen und Speicher sowie flr 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] Kurzschlussstrdme in Drehstromnetzen Teil 0: Berechnung der Stréme, 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

[71 19THO0316_TR3_Rev25 0

TG3 test report according to FGW TG3 Rev.25, issued by Bureau Veritas Consumer Products
Services Germany GmbH on 21. Dec. 2020

[8] 19TH0316_TR8_Rev09_1

TG8 assessment report according to FGW TG8 Rev.09, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 16. Apr. 2021

9] 19THO0316_TR3_Rev25 0_excerpt-part_1_0

Extract from the TG3 test report, Part 1: Power Quality, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 21. Dec. 2020

[10] 19THO0316_TR3_Rev25 0_excerpt-part_ 2 0

Extract from the TG3 test report, Part 2: Grid Control Capability, issued by Bureau Veritas
Consumer Products Services Germany GmbH on 21. Dec. 2020

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. 20-0948_1 Page 6 of 126

1. Annex 1 - Guidelines, test reports and documents

[11]

19THO0316_TR3_Rev25 0 excerpt-part 3 0

Extract from the TG3 test report, Part 3: Protection System, issued by Bureau Veritas
Consumer Products Services Germany GmbH on 21. Dec. 2020

[18]

19TH0316_TR4_Rev09_0

TG4 validation report according to FGW TG4 Rev.09, issued by Bureau Veritas Consumer
Products Services Germany GmbH on 15. Apr. 2021

The compliance to the grid connection regulation of the power generating units is shown by the results in the test
report (19THO316_TR3_Rev25 0) 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
(19THO0316_TR4_Rev09 0). 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 SUNZ2000-8KTL-MO0, SUN2000-8KTL-M2,
e SUN2000-10KTL-MO, SUN2000-10KTL-M2
e SUN2000-12KTL-MO, SUN2000-12KTL-M2,
e SUNZ2000-15KTL-MO, SUN2000-15KTL-M2,
e SUN2000-17KTL-MO, SUN2000-17KTL-M2
e SUN2000-20KTL-MO, SUN2000-20KTL-M2
is stated in the certification report (19TH0316_TR8_Rev09_1).

Reference

Certification-relevant documents provided by manufacturer

[12]

Manufacturer’s certificate on specific data, dated 16. Dec. 2020:
e F.0_TR3_Manufacturer certificate SUN2000-8KTL-MO.pdf
e F.0_TR3_Manufacturer certificate SUN2000-8KTL-M2.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-10KTL-MO.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-10KTL-M2.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-12KTL-MO.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-12KTL-M2.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-15KTL-MO.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-15KTL-M2.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-17KTL-MO.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-17KTL-M2.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-20KTL-MO.pdf
e F.0_TR3_Manufacturer certificate_ SUN2000-20KTL-M2.pdf

[13]

Parameter list, dated 15. Dec. 2020:
e F.2 Parameter list Huawei SUN2000-8-20KTL-M0_M2_Series_V1.0.pdf

[14]

Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N
4110:2018-11, dated 16. Dec. 2020:

e F.4 Declaration of manufacturer Huawei_SUN2000-8-20KTL-MO_M2_Series_V1.0.pdf

[15]

SUN2000-(8KTL-20KTL)-M2 User Manual, issued by Huawei Technologies Co., Ltd., Issue
02, Date: 2020-09-15

e SUN2000-(8KTL-20KTL)-M2 User Manual.pdf

[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

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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ml ecﬂmcal cHaracterlstlcs o! tHe power generating unit lManu’acturerls aata_

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

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-

BKTL-MO \g%]
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type AT
SUN2000-8KTL-MO0 %
Datum / Date: 2020-12-16 Selte/Page 1/1
1 Alligemelnes und Ausgangsgroden General and Output values

1 Hersteller

Typenbezeichnung
Einspeisung (einphasig/dreiphasig)

HUAWEI
TECHNOLOGIES
CO..LTD.

SUN2000-8KTL-M0

three-phase

manufacturer

type name
no. of phases (single-phase/three-phase)

2

3

4 Nennscheinleistung 8 kVA rated apparent power

5 Nennwirkleistung 8 KW rated active power

6 AC-Nennspannung 230 V rated A -voltage

7 AC-Nennfrequenz 50 Hz rated frequency

8 Beitrag zum StoRkurzschlussstrom 0.027 KA qnntn‘butign to initial short circuit current

(ip nach |IEC 60909-0) (iz according to IEC 60909-0)
| 2 DOC Eingangsgroften DC Input

1 Min. MPP-Spannung 160 V' min. MPP voltage

2 Max. MPP-Spannung 950 V max. MPP voltage

3 Max. PV-Eingangsspannung 1080 V' max. DC input voltage

4 Max. PV-Eingangsstrem 22122 A max. DC input current

5 Max. Modulleistung 8.8 KWy max. peak power

[3 Wechselrichter-Leistungsteil Converter-Power section

HUAWEI

1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.

2 Typenbezeichnung SUN2000-8KTL-MO type name

3 Nennscheinleistung 8 KVA rated apparent power

4 Art (HF/NF-Trafo, trafolos) without generic type {HF/LF-transformer, without)

S Taktirequenz 205 kHz pulse rate of inverier

6 Ar:der Leistungsregelung (MPPT) Advanced Climb generic type of power control {(MPPT)

7 Software-\Version Y100R001 software version

4 Sonstige elektrische Komponenten Other electric components |

1 Artder Netzkopplung 3 (N) +PE generic type of interconnection
HUAWEI

2 - Hersteller TECHNOLOGIES - manufacturer
CO.LTD.

3 -Typenbezeichnung SUNZ2000-8KTL-M8 - type

4 Netzschutz integriert (Ja/Nein) Yas intagrated grid protection (Yes/Ne)
HUAWE(

& Netzschuizhersteller TECHNOLOGIES glid protection manufacturer
CO.,LTD.

6 - Typenbezeichnung

Typenbezeichnung der Abschalteinheit
{angesteuert vom Netzschutz)

8 Oberschwingungsfilter (ja/nein)

SUN2000-8-20KTL-
MO/M2 series
(Hongfa} HF165F 12-
HT(797) ¢
(Tyea) TOSVIK18-12T

Yes

- type

circuit breaker type controlled by the giid
protection

harmonic filter {yesino)

| 5 Typenpriifung

Type lest

1 Pri behtrde
2 Aktenzeichen
3 Seriennummer des Wechselrichters

Bureau Veritas CPS

19THD316

HV1980083613

testing authority
reference
serial number of converter

Anschrift des Herstellers
Address of manufacturer

T T

Stempel, Patum, Unterschrift
stamp, date, signature

Der Hersleller des PV-Wechselrichiers bestiligt, dass der PV-Wechselrichler, dessen elekirischen Eigenschaften in den Prifberichten
abgebildet sind, hinsichtlich seiner technischen Daten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Converter confirms that the PV-Converter whose power quality is measured and depicted in the test reports,
is identical with the above enlries with regard Lo its l2chnical dala

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Dasen eines Photovoltaik-Wechselrichters vom Typ SUN2000-
SKTL-M2

Manufacturer’s certificate on specific data of a Photovoltaic Converter of the type
SUN2000-8KTL-M2

@

[ CURLCAU|
VERITAS

Datum / Date: 2020-12-16

Seite/Page 1/1

1

Allgemelines und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-8KTL-M2 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 8 kVA rated apparent power
5 Nennwirkleistung 8 kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 B_enrag zum StoRkurzschlussstrom 0.027 KA (?ontributiqn to initial shor; circuit current
{ip nach IEC 60909-0} (ip according to IEC 60909-0)
| 2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangsstrom 22122 A max. DC input current
5 Max. Modulleistung 3.8 KW, max. peak power
3 Wechselrichter-Leistungsteil Conveiter-Power saction
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.,LTD.
2 Typenbezeichnung SUN2000-8KTL-M2 type name
3 Nennscheinleistung 8 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 205 kHz pulse rale of inverter
6 Artder Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Soflware-Version V100R001 software version
4 Sonstige elektrische Komponenten Other electric components |
1 Artder Netzkopplung 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQO.,LTD.
3 - Typenbezeichnung SUN2000-8KTL-M2 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
S Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeazeichnung Sumzﬂ?yag-gji%:—”: - type
7 Typenbezeichnung der Aschalteinheit (Hongif;)—(?g;)ﬁfF e circuit ‘breaker type controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmonic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prufbehorde Bursau Veiitas CPS testing authority
2 Aktenzeichen 19TH0316 reference
3 Seriennummer des Wechselrichters HV1880084818 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 k-

Stempel, Datum, Unterschrift:
stamp, date, signalure

Der Hersialler des PV-Wachselrichters bastatigt. dass der PV-Wechselrichter. dessen eleklrischen Eigenschaften in den Prlfberichien
abgabildat sind, hinsichtich seiner 18¢_nischen Daten mit den o.g. Positionen igentisch ist

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung 2u spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000- 2
10KTL-MO

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

SUN2000-10K1L-MO
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemeines und AusgangsgréBen

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO..LTD.
2 Typenbezeichnung SUN2000-10KTL-MO type name
3 Einspeisung (einphasig/dreiphasig) lhree-phase no. of phases (single-phase/lhree-phase)
4 Nennschelnlelstung 10 kVA rated apparent power
5 Nennwirkleistung 10 kW rated acfive power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfre quenz 50 Hz rated frequency
8 Beitrag zum StofRRkurzschlussstrom 0.0338 KA contribution to initial short cireuit current
(i, nach IEC 60909-0) (ir according to IEC 60909-0)
| 2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V  min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangsstrom 22122 A max. DC input current
S Max. Modulleistung 11 kW, max. peak power
3 Wechselrichler-Leistungsteil Converter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO. LTD.
2 Typenbezeichnung SUN2000-10KTL-MO type name
3 Nennscheinleistung 10 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer, witheut)
5 Taktifrequenz 20.5 kHz pulse rate of inverter
6 Astder Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 software versien
4 Sonstige elektrische Komponenten Other electric component |
1 At der Netzkopplung 3 (N) +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO,LTD.
3 - Typenbezeichnung SUN2000-10KTL-MO - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection {Yes/No)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbezeichnung Suwﬁ%?&%'gj?eﬁﬂ" -type
+ Typenbezeichnung der Abschalteinheit (Honnga%(H?:;?/SF L2 circuit breaker type controlied by the grid
(angesteuert vom Netzschuiz) (Tyco) TOSVIK18-12T protection
8 Oberschwingungsfilter {ja/nein) Yes harmonic filter {yes/no)
| 5 Typenpriifung Type test
1 Pritbehérde Bureau Veritas CPS testing authority
2 Aktenzeichen 19THO316 reference
3 Seriennummer des Wechselrichters HV1980083613 serial number of converter

Anschrlft des Herstellers
Address of manufacturer

T T

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller des PV-Waechselrichters beswligl, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prafberichlen
abgebildat sind, hinsichtlich seiner technischen Daten mit den 0.g. Posilionen identisch ist.

The manufacturer of the PV-Converter confirms that the PV-Converter whose power quality is measured and depicted in the test reports,
is identical with the above entries with regard to its technical data

F.0 BUREAU VERITAS CPS Gennany — Manufacturer’s declaration / V01

09719

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
10KTL-M2

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

@

SUN2000-10KTL-M2
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1  Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-10KTL-M2 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 10 kVA rated apparent power
5 Nennwirkleistung 1® kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stol¥kurzschlussstrom 0.0338 KA contribution to initial shor: circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 68908-0)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 22122 A max. DC input current
5 Max. Modulleistung 11 kW, max. peak power
| 3 Wachsalrichter-Leistungstail Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.,.LTD.
2 Typenbezeichnung SUN2000-10KTL-M2 type name
3 Nennscheinleistung 10 kVA rated apparent power
4 Arnt (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 205 kHz pulse rate of inverter
6 Artder Leistungsregelung (MPPT) Advanced Climb generic type of power contirol (MPPT)
7  Soflware-Version V100RO001 software version
4 Sonstige elektrische Komponenten QOther electric components |
1 Artder Netzkopplung 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQO.,LTD.
3 - Typenbezeichnung SUN2000-10KTL-M2 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
S Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung Sumzﬂ?ag'ijiﬁTL' - type
7 Typenbezeichnung der Abschalteinheit (Hongif-:a)—(};g;)ﬁffif: i circuit ?reakertype controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic lilter {yes/no)
[5 Typenprisfuny Type lest
1 Prufbehorde Bursau Veiitas CPS testing autharity
2 Aktenzeichen 19THO316 reference
3 Seriennummer des Wechselrichters HV1980084319 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 k-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Herstaller des PV-Wachselrichters bestatigt, dass der PV-Waechselrichter, dessen eleklrischen Eigenschaften in den Pr(fberichien
abgabildat sind, hinsichtich seiner 18c_nischen Daten mit den o.g. Positionen igentisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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12KTL-MO

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000- )

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

SUN2000-12KTL-M0O
Datum / Date: 2020-12-16 Seite/Page 1/1

1 Allgemeines und Ausgangsgréfien General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-12KTL-MO type name
3 Einspeisung (einphasig/drephasig) lhree-phase no. of phases (single-phasefihree-phase)
4 Nennschelnlelstung 12 kVA rated apparent power
5 Nennwirkleistung 12 kW rated acfive pewer
6 AC-Nennspannung 230 V rated AC-voltage
7 AG-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StofSkurzschiussstrom 0.0405 KA contribution to initial short cireuit current
(ip nach IEC 60909-0) (ip according to IEC 60909-0)
| 2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 1680 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DCinputvoltage
4 Max. PV-Eingangsstrom 22122 A max. DC input current
S Max. Modulleistung 13.2 kW, max. peak power
3 Wechselrichler-Leistungsteil Converter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO..LTD.
2 Typenbezeichnung SUN2000-12KTL-MO type name
3 Nennscheinleistung 12 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) without generic type (HF/LF-transformer. witheut)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 At der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Software-Version V100R001 seftware versien
4 Sonstige elektrische Komponenten Other electric component |
1 Aitder Netzkopplung 3 (N) +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.,LTD.
3 - Typenbezeichnung SUN2000-12KTL-MO -type
4 Netzschutz integrier: (Ja/Nein) Yes integrated grid protection {Yes/No)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid pretection manufacturer
CO.,LTD.

6 - Typenbezeichnung

(angesteuert vom Netzschutz)

8 Oberschwingungsfilter {ja/nein)

Typenbezeichnung der Abschalteinheit

SUN2000-8-20KTL-
MO/M2 series
(Hongfa) HF165F 12-
HT(797)/
(Tyco) T9SVIK18-12T

Yes

-type

circuit breaker type controlled by the grid
protection

harmonic filler (yes/no)

| 5 Typenpriifung

Type test

1 Pritbehdrde
2 Aktenzeichen
3 Seriennummer des Wechselrichters

Bureau veritas CPS

19TH0316

HV1980083613

testing authority
reference
serial number of converter

Anschrlft des Herstellers
Address of manufacturer

T T

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller des PV-Waechselrichters beswiigl, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prafberichien
abgebildat sind, hinsichtlich seiner technischen Daten mit den 0.g. Posilionen identisch ist.

The manufacturer of the PV-Converter confirms that the PV-Converter whose power quality is measured and depicted in the test reports,
is identical with the above entries with regard to its technical data

F.0 BUREAU VERITAS CPS Genmany — Manufacturer’s declaration / V01

09719

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
12KTL-M2

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

@

SUN2000-12KTL-M2
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-12KTL-M2 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 12 kVA rated apparent power
5 Nennwirkleistung 12 kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum Stortkurzschlussstrom 0.0405 KA qontﬁbuliqn to initial shor; circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 60908-0)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V  min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 22/22 A max. DC input current
5 Max. Modulleistung 132 kW, max. peak power
3 Wechselrichter-Leistungsteil Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO..LTD.
2 Typenbezeichnung SUN2000-12KTL-M2 type name
3 Nennscheinleistung 12 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer. without)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 Artder 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 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQO.,LTD.
3 - Typenbezeichnung SUN2000-12KTL-M2 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
S5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung suﬁzﬂ?ag-gj?e?b - type
7 Typenbezeichnung der Abschalteinheit (HODSE%[?Q;SEF e circuit ?reakertype controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prifbehcrde Bursau Veiitas CPS testing authority
2 Aktenzeichen 19THO0316 reference
3 Seriennummer des Wechselrichters HV 1930034319 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 Th-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller dos PV-Wachsalrichters bestatigt, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prifberichien
abgebildet sind, hinsichtich seiner 18¢ nischen Daten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
1SKTL-MO

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

@

SUN2000-15KTL-M0
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-15KTL-MO type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 15 kVA rated apparent power
5 Nennwirkleistung 15 kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StoRtkurzschlussstrom 0.0507 KA qontﬁbuliqn to initial shor; circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 60908-0)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V. min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 22122 A max. DC input current
5 Max. Modulleistung 16.5 kW, max. peak power
3 Wechselrichter-Leistungsteil Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.,.LTD.
2 Typenbezeichnung SUN2000-15KTL-MO type name
3 Nennscheinleistung 15 kVA rated apparent power
4 Arnt (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 Artder 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 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQO.,LTD.
3 - Typenbezeichnung SUN2000-15KTL-MO - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/Na)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung SUN2000-8-20KTL- - type
MO/M2 series
7 Typenbezeichnung der Abschalteinheit (HODSE%[?Q;SEF e circuit ?reakertype controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prufbehorde Bureau Veiitas CPS testing authority
2 Aktenzeichen 19THO0316 reference
3 Seriennummer des Wechselrichters HV1930033613 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 Th-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller dos PV-Wachsalrichters bestatigt, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prifberichien
abgebildet sind, hinsichtich seiner 18¢ nischen Daten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
1SKTL-M2

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

@

SUN2000-15KTL-M2
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-15KTL-M2 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 15 kVA rated apparent power
5 Nennwirkleistung 15 kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StoRtkurzschlussstrom 0.0507 KA qontﬁbuliqn to initial shor; circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 60908-0)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V' min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 22122 A max. DC input current
5 Max. Modulleistung 16.5 kW, max. peak power
3 Wechselrichter-Leistungsteil Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.,.LTD.
2 Typenbezeichnung SUN2000-15KTL-M2 type name
3 Nennscheinleistung 15 kVA rated apparent power
4 Arnt (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 Artder 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 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQ.,LTD.
3 - Typenbezeichnung SUN2000-15KTL-M2 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/Nao)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung SU:\QAZG(}),\[/]:;-;%?EZTL- - type
7 Typenbezeichnung der Abschalteinheit (Hongﬁw)—(};g;)GISF 22 circuit ?reakertype controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prufbehorde Buresau Veiitas CPS testing authority
2 Aktenzeichen 19THO0316 reference
3 Seriennummer des Wechselrichters HV 1930034319 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 k-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller dos PV-Wachselrichters bestatigt, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prifberichien
abgebildet sind, hinsichtich seiner 18¢ nischen Caten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000- 2
17KTL-MO G
Manufacturer's certificate on specific data of a Photovoltaic Converter of the type e
SUN2000-17KTL-MO
Datum / Date: 2020-12-16 Seite/Page 1/1
1 Allgemeines und Ausgangsgréfien General and Output values
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-17KTLMO type name
3 Einspeisung (einphasig/dreiphasig) lhree-phase no. of phases (single-phasefihree-phase)
4 Nennschelnlelstung 17 kVA rated apparent power
5 Nennwirkleistung 17 kW rated aclive pewer
6 AC-Nennspannung 230 V rated AC-voltage
7 AG-Nennfre quenz 50 Hz rated frequency
8 Beitrag zum StofRkurzschiussstrom 0.0574 KA contribution to initial short cireuit current
(ip nach IEC 60909-0) (ip according to IEC 60909-0)
| 2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 1680 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC inputvoltage
4 Max. PV-Eingangsstrom 22122 A max. DC input current
S Max. Modulleistung 18.7 kW, max. peak power
3 Wechselrichler-Leistungsteil Converter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO..LTD.
2 Typenbezeichnung SUN2000-17KTL-MO type name
3 Nennscheinleistung 17 kVA rated apparent power
4 At (HF/NF-Trafo, trafolos} without generic type (HF/LF-transformer, witheut)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 At der Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7 Soflware-Versien V100R001 seftware versien
[4 Sonstige elektrische Kompanenten Other electric components |
1 Aitder Netzkopplung 3 (N) +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CO.,LTD.
3 -Typenbezeichnung SUN2000-17KTL-MO - type
4 Netzschutz integrier: (Ja/Nein) Yes integrated grid protection {Yes/No)
HUAWEI
5 Netzschuizhersteller TECHNOLOGIES grid pretection manufacturer
CO.,LTD.
6 - Typenbezeichnung sux%e&g’gezriiﬂ' -type
= Typenbezeichnung der Abschalteinheit (Hongf:%(l-?lglgi/sF 12- circuit preaker tyme controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSV1K18-12T protection
8 Oberschwingungsfilter {(ja/nein) Yes harmenic filter (yes/no)
| 5 Typenpriifung Type test
1 Priitbehorde Bureau Veritas CPS testing authority
2 Aktenzeichen 19TH0316 reference
3 Seriennummer des Wechselrichters HV 1980083613 serial number of converter

Anschrlft des Herstellers .
Address of manufacturer /( WU \Z’/TZ,_ . Stempzi.a anigu:;\’;.t éJnstZ]r:;thJ:z

Der Hersteller des PV-Waechselrichters beswligl, dass der PV-Waechselrichter, dessen elektrischen Eigenschaften in den Prifberichlen
abgenildst sind, hinsichtlich seiner technischen Daten mit den 0.g. Posilionen identisch ist.

The manufacturer of the PV-Converter confirms that the PV-Converter whose power quality is measured and depicted in the test reports,
is identical with the above entries with regard to its technical data

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

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas



So4)

BUREAU

Annex to the Type Certificate no. 20-0948_1

Page 16 of 126

ml ecﬂmcal cHaracterlstlcs o! tHe power generating unit lManu’acturerls aata_

Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
17KTL-M2

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

@

SUN2000-17KTL-M2
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-17KTL-M2 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 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StoRkurzschlussstrom 0.0574 KA qontﬁbuliqn to initial shor; circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 60909-8)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 22122 A max. DC input current
5 Max. Modulleistung 187 kW, max. peak power
3 Wechselrichter-Leistungsteil Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.,.LTD.
2 Typenbezeichnung SUN2000-17KTL-M2 type name
3 Nennscheinleistung 17 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 Artder 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 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQO.,LTD.
3 - Typenbezeichnung SUN2000-17KTL-M2 - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
S5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung SU:\QAZG(})S'(;-?CQI'?EZTL- - type
7 Typenbezeichnung der Aeschalteinheit (HODSE%[?Q;SEF 12 circuit ?reakertype controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSVAK18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prufbehorde Buresau Veiitas CPS testing authority
2 Aktenzeichen 19THO0316 reference
3 Seriennummer des Wechselrichters HV 1930034319 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 k-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller dos PV-Wachselrichters bestatigt, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prifberichien
abgebildet sind, hinsichtich seiner 18¢ nischen Caten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
20KTL-MO

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

@

SUN2000-20KTL-M0
Datum / Date: 2020-12-16 Seite/Page 1/1

1

Allgemelnes und Ausgangsgroften

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CQO.LTD.
2 Typenbezeichnung SUN2000-20KTL-MO type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 20 kVA rated apparent power
5 Nennwirkleistung 2¢ kW rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StoRkurzschlussstrom 0.0676 KA qontﬁbuliqn to initial shor; circuit current
{ip nach IEC 6§0909-0) (ip according to IEC 68908-0)
[2 DC Eingangsgréfien DC Input
1 Min. MPP-Spannung 160 V min. MPP voltage
2 Max. MPP-Spannung 950 V max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V max. DC input voltage
4 Max. PV-Eingangs strom 2222 A max. DC input current
5 Max. Modulleistung 22 kW, max. peak power
| 3 Wachsaelrichter-Leistungsteil Conveiter-Power section
HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.,.LTD.
2 Typenbezeichnung SUN2000-20KTL-MO type name
3 Nennscheinleistung 20 kVA rated apparent power
4 Art (HF/NF-Trafo, trafolos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 20.5 kHz pulse rate of inverter
6 Artder Leistungsregelung (MPPT) Advanced Climb generic type of power contirol (MPPT)
7 Software-Version V100R001 software version
4 Sonstige elektrische Komponenten Other electric components |
1 Art der Netzkopplung 3 (N> +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHNOLOGIES - manufacturer
CQ.,LTD.
3 - Typenbezeichnung SUN2000-20KTL-MO - type
4 Netzschutz integriert (Ja/Nein) Yes integrated grid protection (Yes/Nao)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid protection manufacturer
CO..LTD.
6 - Typenbeaeichnung SU:\QAZG(}),&%-;QI%I:TL- - type
7 Typenbezeichnung der Abschalteinheit (Honnga%(};g;)Ei?F e circuit breaker type controlled by the grid
(angesteuert vom Netzschutz) (Tyco) TOSV1K18-12T protection
8 Oberschwingungsfilter (ja/nein) Yes harmenic filter (yes/no)
[5 Typenprisfuny Type lest
1 Prufbehtrde Bursau Veiitas CPS testing authority
2 Aktenzeichen 19TH0316 reference
3 Seriennummer des Wechselrichters HV1930033613 serial number of converter

Anschrift des Herstellers
Address of manufacturer

110 k-

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller dos PV-Wachselrichters bestatigt, dass der PV-Wechselrichter, dessen elektrischen Eigenschaften in den Prifberichien
abgebildet sind, hinsichtich seiner 18¢ nischen Caten mit den 0.g. Positionen identisch ist.

The manufacturer of the PV-Canverler confirms that the PV-Converter whase power quality is measured and depicted in the tesl reports,
is identical with the above entries with regard to its technical data

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

09/19

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas
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Herstellerbescheinigung zu spezifischen Daten eines Photovoltaik-Wechselrichters vom Typ SUN2000-
20KTL-M2

Manufacturer's certificate on specific data of a Photovoltaic Converter of the type
SUN2000-20KTL-M2

r@“
\ |
BUREAU
WERITAS

Datum / Date: 2020-12-16

Seite/Page 1/1

1

Allgemeines und Ausgangsgrofen

General and Output values

HUAWEI
1 Hersteller TECHNOLOGIES manufacturer
CO.LTD.
2 Typenbezeichnung SUN2000-20KTL-M2 type name
3 Einspeisung (einphasig/dreiphasig) three-phase no. of phases (single-phase/three-phase)
4 Nennscheinleistung 20 KVA rated apparent power
§ Nennwiikleistung 20 kW  rated active power
6 AC-Nennspannung 230 V rated AC-voltage
7 AC-Nennfrequenz 50 Hz rated frequency
8 Beitrag zum StoRkurzschlussstrem 0.0676 KA contribution to initial short circuit current
{ip nach IEC 6030%-0) (ip according to IEC 50908-0)
| 2 DC EingangsgroBen DC Input |
1 Min. MPP-Spannung 160 V' min. MPP voltage
2 Max. MPP-Spannung 950 V' max. MPP voltage
3 Max. PV-Eingangsspannung 1080 V' max. DC input voltage
4 Max. P -Eingangsstrom 22/22 A max. DC input current
5 Max. Medulleistuny 22 KWy max. peak power
| 3 Wechselrichter.Leistungsteil Converter-Power section |
HUAWEI
1 Hersteller TECHN@®LOGIES manufacturer
CO. LTD.
2 Typenbe2eichnung SUN2000-20KTL-M2 type name
3 Nennscheinieistung 29 KVA raled apparent power
4 Ant (HF/NF-Trafe, trafelos) witheut generic type (HF/LF-transformer, without)
5 Taktfrequenz 205 kHz pulse rate of inver.er
6 Artder Leistungsregelung (MPPT) Advanced Climb generic type of power control (MPPT)
7  Software-Version V100R001 software version
I 4 Sonstige elektrische Komponenten Other electric compaoneants I
1 Artder Netzkopplung 3 (N} +PE generic type of interconnection
HUAWEI
2 - Hersteller TECHN®LOGIES - manufacturer
CO,LTD.
3 - Typenbezeichnung SUN2000-20KTL-M2 - type
4 Netzschutz integrier: (Ja/Nein) Yes integrated grid protection (Yes/No)
HUAWEI
5 Netzschutzhersteller TECHNOLOGIES grid protection manu acturer
CO..LTD.
6 - Typenbezsichnung SU;:%?&%E:&'SL‘ - lype
7 Typenbezeichnung der Abschalleinheit (ngf:#:':; )G{S A circuit breaker type controlled by the &riel
{angesteuert vom Netzschutz) (Tyco) TISVIK18-12T protection
8 Oberschwingungsfilter {ja/nein) Yes harmenic filter (yesine)
I 5 Typenprofung Type test I
1 Priifbehérde Bureau Veritas CPS testing authority
2 Aktenzeichen 19THO0316 reference
3 Seriennummer des Wechselrichters HV1980084819 serial number of converter

Anschrift des Herstellers
Address of manufacturer

TN Th--

Stempel, Datum, Unterschrift
stamp, date, signature

Der Hersteller des PV.Wechselrichters bestaligt, dass der PV-We hselrichler. dessen eleklrischen Eigenschaiten in den Priifberichien
abgebll et sind, hinsichtileh seiner tachnisehen Dalen mit den o 4. Pesitionen identisch ist.

The manufacturer of the PV-Converter confims that the PV-Converter whose power quality is measured and depicted in the test reports,
is identical with the above entries with regard to its technical data

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

09/19

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

Copyright @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas



Annex to the Type Certificate no. 20-0948_1 Page 19 of 126

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

The internal control is redundant built. It consists of Microcontroller DSP (U3) and MCU (U33).

The DSP (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 MCU (U33) is measures the grid voltage, grid frequency, DCI and residual current, also can switch off the
relays independently, and communicate with the DSP (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 DSP (U3). The DSP (U3) tests and calibrates before each start up all current sensors.

The unit provides two relays in series on each phase. When single-fault applied to one relay, an error code will
appear on display panel, another redundant relay provides basic insulation maintained between the PV array
and the mains. All the relays are tested before start up. Both DSP can open the relays.

Figure 2 — Block diagram of the power circuit

Description of the differences of the models within a series:

The units of SUN2000-xxKTL-MO in der series are identical hardware platform. The implemented control and
firmware are identical in all units. There is no difference regarding AC behaviour between the PGU-types apart
from the power rating deviation and current limitation of each unit.

The units of SUN2000-xxKTL-M2 in der series are identical hardware platform. The implemented control and
firmware are identical in all units. There is no difference regarding AC behaviour between the PGU-types apart
from the power rating deviation and current limitation of each unit.

The SUN2000-xxKTL-M2 has identical hardware to SUN2000-xxKTL-MO with exception of following: the
SUN2000-xxKTL-M2 model provides an additional ac auxiliary power supply circuit.

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)

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

A Smart Logger (data collector) can be connected to a SUN2000 system (including up to 30 units recommended
by manufacturer) 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). A wireless communication device can be connected to the Smart Logger via dry contact for active /
reactive power control. 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 pickup of a new setpoint of P, Q and cos¢ is guaranteed within 2 s.

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.

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



Annex to the Type Certificate no. 20-0948_1 Page 21 of 126

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 [13]:

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 V100R001
Software version V100R001

Figure 5 — Software and firmware version used for the TG3 testing 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
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Following are the interfaces provided on the PGU level for active and reactive power setting [14]:

Die Arten der Sollwertvorgabe und Schnittétellen zur
Regelung der Blindleistungsbereitstellung sind
dokumentiert

Angabe der Q-Ubergangsfunktien Giber eine
Sprungantwort far die Schnittstellen/Sollwen-
Kombinatienen. /

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

Following interfaces for control of the reactive power
provision are provided en the PGU level, all interface
can be seenin chapter 2 1 of SmartLogger ModBus

Interface Definitions:

e Resactive power control mode:
2: Reactive power fix control
3: Power factor fix control
4: Q-U characteristic curve
14: Q-P characteristic curve

Datum / Date: 2020-12-16

Details of the Q-step response via a step response setting;

for the interface / setpoint value combinations.

Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N e\
4110:2018-11 %
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N \iE/
4110:2018-11 ey

Anforderung ! Requirement

Erklarung / Declaration

WUAN

WAL LK

& =

’J
e connect the inverter to Smartlogger via MBUS or
RS485, the follawing reactive power control

functions:
e Power factor fix controf
e Reactive power fix control

e Q-P characteristic curve
e Q-U characteristic curve

can be set using the WebUI.

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

Hereby, the pick-up of a new reactive power setpoint
is guaranteed within 2 s.
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N &1 41 B
4110:2018-11 |..}
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N r; =/
Datum / Date: 2020-12-16

Anforderung f Requirement Erklarung / Declaration

4. Wirkleistung / Active power

Angabe zu Schnittstellen zur Wirkleistungsvorgabe |Only one Inteiface for specifying active power
(Netzbetreiber, Direktvermarkter) getrennt umgesetzt |implemented on the PGU. Separate specifying active

sowie konzeptionell Oberproft, ob niedrigster power by grid operator and direct seller is not
Wirkleistungswert tbemommen wird (auch bei sich  |possible. For prioritization of different setpoints must
zeitlich Gberschneidenden Vorgaben). / be carried out on the plant level e.g. in the

Details of interfaces for specifying active power (grid sugsrimposed P GSicanfraler.

operator, direct sefler) implemented separalely as Following interfaces for control of the active power

well as the concept checked to make sure lowest provision are provided on the PGU level: all interface
active power value is accepted (even if specifications |can be seen in chapter2.1 of SmartLogger ModBus
overiap in time). Interface Definitions:

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

e connect the inverter to Smartlogger via MBUS or
RS485 for active power setting using the WebUl
using the parameter Fixed active power derated
or Active power percentage derating.

smarlaaer

La0001s

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

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

Angabe zur Wirkleistungsabgabe abhangig von The active power output of the PGU is dependent on
Umgebungsbedingungen (Temperatur, Luftdruck). the ambient temperature.

F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration/ V01 09/19
Page 7/36

Figure 6 — Interfaces provided on the PGU level for active and reactive power setting from [14]:
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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]:

) Report No.:
Page 190 of 193 19TH0316_TR8_Rev09_0

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“s.3.2 Setting Parameters for Connecting to the ManagementSystem”, 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 + MBUS!

=i

dh
hid

[
[ _]

4

Il Star Network + MBUS?

>

=

Copyright € Bureau Veritas Consurner Products Services Germiany GmbH
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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

Extract from the test report - Part 1: Power Quality

Report No.:
Page 11 of 41 19THO316_TR3_Rev25_0_excerpt-part_1_0

[1]
4.3 SYSTEM PERTURBATIONS / NETZRUCK WIRKUNGEN
4.3.2 Switching operations / Schalthandiungen
SUN2000-8KTL-MO (V100R001)

Case of switching operation / Arf der Start-up at Pavailable < 10%Pn/
Schalthandiung Einschaiten bei Perugpsr < 10%Fy

Max. number of switching operations /
Max. Anzahl Schalthandiungen, N 20

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /
Max. Anzahl Schalthandiungen, N1z 240

(Manufacturer's data / Herstellerangabe)

Grid impedance angle /
Netzimpedanzwinkef, yx

Flicker step factor / Flickerformfaktor, kdws) 0,10 0,13 0,14 0,14

Voltage change factor /

Spannungsénderungsfaktor, k() ik DI sk Uil
Case of switching operation / Art der Switch-on at Pavaiasie = 100%Pna /
Schaithandlung Einschalten bei Pyogugear = 100%P,

Max. number of switching operations /
Max. Anzahi Schalthandiungen, N 20

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /

Max. Anzahl Schalthandlungen, Niao 240
(Manufacturer's data / Herstellerangabe)

Grid impedance angle / . o . o
Netzimpedanzwinkeal, yx 30 50 i 85
Flicker step factor / Flickerformfaktor, kiyx) 0.04 0.03 0.02 0.02
Voltage change factor /

Spanhungsanderungsfaktor, Ku(Wx) 0.46 0.36 0,23 0.12
Case of switching operation £/ Art der Service shutdown at Pavaiiane = 100%Pn
Schalthandlung Serviceabschaftung bei Nennleistung

Max. number of switching operations /
Max. Anzahl Schalthandlungen, N1o 1

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /

Max. Anzahl Schalthandiungen, Nizo 12
(Manufacturer's data / Herstellerangabe)

Grid impedance angle / 5 o . 5
Netzimpedanzwinkel, yx S - 0 -

Flicker step factor / Flickerformfaktor, ki{w) 0,14 0,11 0,06 0.03
Voltage change factor / 0.93 0.72 0.44 020

Spannungsanderungsfaklor, ko()
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3. Annex 3 — Extract from the test report

f] Extract from the test report - Part 1: Power Quality

E
\ /

N o Report No.:
LA Page 12 of 41 19THO0316_TR3 Rev25 0 excerpi-part_ 1 0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

Description of the service disconnection 1. Shutdown the unit using .Start/Stop control“ f Abschalitung der
procedure / Beschreibung der Einhett mittels ,Start/Stop controf”
Durchfihrung einer Serviceabschaltung |2 Turn off the AC switch between the unit and the power grid /
Trennen den AC-Schalter vom Netz
3. Turn off both DC switches / Trennen den DC-Schalter von den
Energiequelten

Note / Anmerkung:
Skad/Sn in the fictitious grid was set to / Das Kusizschiussverhéitnis im fikiiven Netz wurde gesetzt zu: 20.

For the same SCR S«</Ss in the fictitious grid. the flicker step and voltage change factors of the SUN2000-8KTL-
MO can be applied to the SUN2000-8KTL-M2 directly. /

Fir das gleiche Verhéitnis Skn/S., die Flickerstufen- und Spannungséaneerungsfaktoren des SUN2000-8KTL-M0
kénnen auf den SUN2000-8KTL-M2 direkt {ibertragen werden.
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3. Annex 3 — Extract from the test report

Annex to the Type Certificate no. 20-0948_1

Extract from the test report - Part 1: Power Quality

Page 13 of 41
4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN
SUN2000-20KTL-MO (V100R001)

Page 27 of 126

Report No.:

19THO316_TR3_Rev25_0_excerpi-part_1_0

Case of switching operation / Art der

Schalthandlung

Max. number of switching operations /
Max. Anzah! Schalthandlungen, Nip

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /
Max. Anzahl Schalthandlungen, Nizo
(Manufacturer's data / Herstellerangabe)

Grid impedance angle /
Netzimpedanzwinkel, Wk

30°

Flicker step factor / Flickerformifaktor, ki{yk) 0.04

Voltage change factor /
Spannungsénderungsfaktor, ku(yk)

0,16

Start-up at Paailabie < 10%Pn /
Einschaiten bei Padagber < 10%Pa

20

240

50°
0.05

0,14

70°
0.05

0,11

86°
0.05

0,10

Case of switching operation / Art der

Schaithandiung

Max. number of switching operations /
Max. Anzahl Schalthandlungen, Nio

(Manufacturer’s data / Herstellerangabe)

Max. number of switching operations /
Max. Anzahl Schalthandlungen, Ni2o

(Manufacturer's data / Herstellerangabe)

Grid impedance angle /
Netzimpedanzwinkel, wk

30°

Flicker step factor / Flickerformfaktor, k() 0.04

Voltage change factor /
Spannungsénderungsfaktor, Ku(k)

0.66

Switch-on 8t Pavaitasie = 100%Pn /
Einschalten bei Pusmgter = 100%P,

20

240

50°
0.04

0.51

70°
0,04

0,32

8567
0.04

0,17

Case of switching operation / Art der

Schalthandlung

Max. number of switching operations /
Max. Anzah! Schalthandlungen, Nip

(Manufacturer's data / Herstellerangabe)

Max. number of switching operations /
Max. Anzahl Schalthandlungen, N2

(Manufacturer's data / Herstellerangabe)

Grid impedance angle /
Netzimpedanzwinkel, Wk

Flicker step factor / Flickerformitaktor, ki{ws) 0,14

Voltage change factor /
Spannungsédnderungsfaktor, ku(Wx)

Service shutdown at Pavaiiable = 100%Pn
Serviceabschaltung bei Nennieistung

12

50°
0.1

0.80

70°
0.07

0,50

85°
0.03

0,23
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3. Annex 3 — Extract from the test report

f] Extract from the test report - Part 1: Power Quality

E
\ /

N o Report No.:
LA Page 14 of 41 19THO0316_TR3_Rev25 0_excerpi-part_1 0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

Description of the service disconnection 4. Shutdown the unit using ,Start/Stop control* / Abschaitung der
procedure / Beschreibung der Einheit mittels , Start/Stop controf”
Durchfiihrung einer Setviceabschaltung 5. Turn eff the AC switch between the unit and the power grid /
Trennen den AC-Schaflter vom Netz
6. Turn off both DC switches / Trennen den DC-Schatfter von den
Energiequelten

Note / Anmerkung:
Skad/Sn in the fictitious grid was set to / Das Kurzschiussverhéltnis im fiktiven Netz wurde gesetzt zu: 20.

For the same SCR Skc/Sn in the fictitious grid. the flicker step and voltage change factors of the SUN2000-
20KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-10KTL-MO (-M2), SUN2000-12KTL-M0 (-M2),
SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) directly. /

Fir das gleiche Verhéitnis Sks/Sn, die Flickerstufen- und Spannungsénderungsfaktoren des SUN2000-20KTL-
M@ kénnen auf den SUN2000-20KTL-M2, SUN2000-10KTL-M® (-M2), SUN2000-12KTL-MO (-M2), SUN2080-
15KTL-MO0 (-M2) und SUN2000-17KTL-MO (-M2) direkt tbertragen werden.
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3. Annex 3 — Extract from the test report
(@\) Extract from the test report - Part 1: Power Quality
N Report No.:
| ata Page 15 of 41 19TH0316_TR3_Rev25 0 excerpt-part_1 0
4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN
4.3.3 Flicker
SUN2000-8KTL-M0 (V100R001)
Grid impedance angle / a o a a
Netzimpedanzwinke!, wx 2 i £ =
Operatig pm[r;al;f_'-]!emebspunkt, Flicker coefficient / Flickerkoeffizient, c(yx)
0-5 0,72 0,96 1,26 1,38
10 0,74 1,00 1,29 1,40
20 0.71 0,95 1,24 1,36
30 0,76 1,06 1,40 1,53
40 0,77 0,96 1,19 1,29
50 0.78 1,05 1,32 143
60 0,79 1,04 1,35 1,49
70 0,83 1,10 1,42 1,56
80 0,81 1,15 1,64 1,71
90 0.84 1,28 1,77 1,99
100 0,83 1,17 1,60 1,79
Pmax (110} 0,84 1,24 1,76 1,99
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(yx) Ui 1,28 .77 1,99
Max. Short-term flicker /
Max. Kurzzeitflickerstétfaktor, Pst R 0.06 0,09 0,10
Reactive power setpoint during testing / 0
Blindleistungsvorgabe wéhrend der Prifungen [kvar):
Ratie Sk#c/Sn in the fictitious grid used for analysis / 20
Das fur die Auswertung genutzte Verh&itnis Skad/Sa:
Note:
The flicker coefficients of the SUN2000-8KTL-M@ can be applied to the SUN2000-8KTL-M2 directly. /
Die Flickerkoeffizienten des SUN2000-8KTL-MO kénnen auf den SUN2000-8KTL-M2 direkt (bertragen werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality

N Report No.:
e Page 16 of 41 19TH0316_TR3_Rev25_0_excerpi-part_1_0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-10KTL-MO0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88
Operating ”“‘[’}‘Lli‘?e” iebspunkt, Flicker coefficient / Flickerkoeffizient, c(un)
! n
0-5 0,57 0,69 0.86 0,92
0,60 0,74 0.90 0,96
0,59 0,73 0,91 0,99
0,66 0,87 1,08 1,15
0,63 0,83 1,11 1,22
0,61 0,85 1,12 1,22
0,65 0,91 1,20 1,33
0,66 0,95 1,28 1,41
0,69 0,91 1,15 1,27
0,67 0,92 1,22 1,35
100 0,67 0,93 1,27 142
Pmax (110) 0.63 0,82 1,06 1,16
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 0,69 0,95 1,28 142
Max. Short-term flicker /
Max. Kurzzeitflickerstorfaktor, P R e it LAY
Reactive power setpoint during testing / 0
Blindteistungsvergabe wéhrend der Priifungen [kvar]:
Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis S/ Sn:
Note:
The flicker coefficients of the SUN2000-10KTL-MO can be applied to the SUN2000-10KTL-M2 directly. /
Die Flickerkoeffizienten des SUN200Q-10KTL-MO kénnen auf den SUN2000-10KTL-M2 direkt ubertragen
werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality

N Report No.:
A Page 17 of 41 19THO0316_TR3_Rev25 0_excerpi-part_1_0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-12KTL-M0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88
Operating ”“‘[’}‘Lli‘?e” ishspunkt, Flicker coefficient / Flickerkoeffizient, (us)
! n
0-5 0,50 0,58 0,69 0,72
0,48 0,58 0.70 0,75
0,50 0,59 0,71 0,75
0,48 0,58 0,70 0,76
0,50 0,60 0,73 0,78
0,49 0,59 0,72 0,77
0,49 0,60 0,74 0,81
0,51 0,62 0,74 0,80
0,52 0,63 0,76 0,82
0,52 0,63 0,77 0,86
100 0,55 0,65 0,82 0,90
Pmax (110) 0,51 0.64 0,79 0,87
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 0,55 0,65 0,82 0,90
Max. Short-term flicker /
Max. Kurzzeitflickerstorfaktor, Ps L UL UL 1L
Reactive power setpoint during testing / 0
Blindleistungsvergabe wahrend der Prifungen [kvar}:
Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis S/ Sn:
Note:
The flicker coefficients of the SUN2000-12KTL-MO can be applied to the SUN2000-72KTL-M2 directly. /
Die Flickerkoeffizienteri des SUN2000-12KTL-M0 k6nnen auf den SUN2000-12KTL-M2 direkt tbertragen
werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality

N Report No.:
| ata Page 18 of 41 19THO0316_TR3 Rev25 0 excerpi-part_1 0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-15KTL-MO0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88
Operating ”“‘[’}‘Lli‘?e” iebspunkt, Flicker coefficient / Flickerkoeffizient, c(un)
! n
0-5 0,41 0,44 0,49 0,52
0,40 0,44 0,49 0,52
0,41 0,46 0,51 0,53
0,42 0,48 Q0,55 0,57
0,43 0,48 Q0,56 0,60
0,43 0,50 0,58 0,61
0,43 0,50 0,59 0,63
0,43 0,50 0,59 0,64
0,44 0,52 0,60 0,63
0,47 0,55 0,64 0,67
100 0,46 0,52 0,63 0,69
Pmax (110) 0,97 0,88 0,75 0,69
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 0,87 0,68 9,75 0,69
Max. Short-term flicker /
Max. Kurzzeitflickerstorfaktor, P 0.5 UL UL 0,03
Reactive power setpoint during testing / 0
Blindteistungsvergabe wéhrend der Priifungen [kvar]:
Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis S/ Sn:
Note:
The flicker coefficients of the SUN2000-15KTL-MO can be applied to the SUN2000-75KTL-M2 directly. /
Die Flickerkoeffizienten des SUN2000-15KTL-M0 kdnnen auf den SUN2000-15KTL-M2 direkt ubertragen
werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality

N Report No.:
A Page 19 of 41 19TH0316_TR3_Rev25 0 excerpi-part_1_0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-17KTL-MO0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88

Operating ”“‘[’}‘Lli‘?e” ishspunkt, Flicker coefficient / Flickerkoeffizient, (us)

! n
0-5 0,29 0,30 0,32 0,32
0,30 0,31 0,33 0,33
0,31 0,32 0,34 0,35
0,31 0,33 0,36 0,37
0,32 0,34 0,38 0,40
0,32 0,34 Q0,37 0,38
0,33 0,36 0,40 0,41
0,33 0,37 0,40 041
0,33 0,38 0,42 0,44
0,34 0,38 0,43 0,46
100 0,43 0,49 0,56 0,58
Pmax (110} 0,42 0.48 0,55 0.58
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 0,43 0,49 — 0,58
Max. Short-term flicker /

Max. Kurzzeitflickerstorfaktor, P 0.02 e L 0,03
Reactive power setpoint during testing / 0
Blindleistungsvergabe wahrend der Prifungen [kvarj:

Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis Sy,io/Sn:

Note:

The flicker coefficients of the SUN2000-17K7L-MO can be applied to the SUN2000-77K7L.-M2 directly. /
Die Flicketkoeffizienteri des SUN2000-17KTL-MO0 k6nnen auf den SUN2000-17KTL-M2 direkt tbertragen
werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality

N Report No.:
A Page 20 of 41 19TH0316_TR3_Rev25 0 excerpi-part_1_0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-17KTL-MO0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88
Operating ”“‘[’}‘Lli‘?e” ishspunkt, Flicker coefficient / Flickerkoeffizient, o(us)
! n
0-5 0,28 0,30 0,32 0,32
0,30 0,31 0,33 0,33
0,31 0,32 0,34 0,35
0,31 0,33 Q0,36 0,37
0,32 0,34 0,38 0,40
0,32 0,34 0,37 0,38
0,33 0,36 Q0,40 0,41
0,33 0,37 0,40 0,41
0,33 0,38 0,42 0,44
0,34 0,38 0,43 0,46
100 0,43 0,49 0,56 0,58
Pmax (110) 0,42 0.48 0,55 0,58
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 0,43 L 0,56 0,58
Max. Short-term flicker /
Max. Kurzzeitflickerstorfaktor, Ps 0,02 e 0,03 0,03
Reactive power setpoint during testing / 0
Blindleistungsvergabe wahrend der Prifungen [kvar}:
Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis S/ Sn:
Note:
The flicker coefficients of the SUN2000-17KTL-MO can be applied to the SUN2000-77KTL-M2 directly. /
Die Flicketkoeffizienteri des SUN2000-17KTL-M0 k6nnen auf den SUN2000-17KTL-M2 direkt tbertragen
werden.
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3. Annex 3 — Extract from the test report

(@\) Extract from the test report - Part 1: Power Quality
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4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

SUN2000-20KTL-M0 (V100R001)

Grid impedance angle /

Netzimpedanzwinkel, Wk 26 o [ 88
Operating ”“‘[’}‘Lli‘?e” iebspunkt, Flicker coefficient / Flickerkoeffizient, c(un)
! n
0-5 0,35 0,36 0.38 0,38
0,34 0,36 0,38 0,39
0,41 0,46 0,51 0,52
0,90 1,03 1,16 1,21
1,20 1,38 1,53 1,60
1,64 1,88 2,09 2,19
0,36 0,40 0,45 0,48
0,37 0,42 0,47 049
0,37 0,42 0,47 0,49
0,37 042 0,48 0,51
100 0,38 0,46 0,54 0,58
Pmax (110) 0,82 0,74 0.63 0.58
Max. Flicker coefficient /
Max. Flickerkoeffizient, c(k) 184 188 . 2,19
Max. Short-term flicker /
Max. Kurzzeitflickerstorfaktor, P L LY 0,70 Uik
Reactive power setpoint during testing / 0
Blindteistungsvergabe wéhrend der Priifungen [kvar]:
Ratio Skac/Sa in the fictitious grid used for analysis / 20
Das fiir die Auswertung genutzte Verhéitnis S/ Sn:
Note:
The flicker coefficients of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2 directly. /
Die Flickerkoeffizienten des SUN2000-20KTL-MO kdnnen auf den SUN2000-20KTL-M2 direkt ubertragen
werden.
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4.3.4 Harmonics / Oberschwingungen
SUN2000-8KTL-M0 (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A)]: 11,6
Preg | 0-5 | 10 [ 20 [ 30 [ 40 [ so [ 60 [ 70 [ 80 [ 90 | 100 [ Pea | Max
Order In [%l]
1 2.94 9.96 19,98 | 30.06 | 40,10 | 4994 | 59.26 | 69,87 | 78.63 | 88.57 | 98,36 |108.27 | 108,27
2 0,18 0,19 0.18 0,19 0,23 0,24 0,26 0,29 0,27 0,27 0,27 0,28 0,29
3 0,18 0.20 037 0,50 0,32 0,24 0.25 0,27 0.26 0.28 0,27 0.25 0,50
4 0,13 0,11 0,09 0,08 0,10 0,12 0,12 0,11 0,10 0,10 0,09 0,11 0,13
5 1,56 | 105 | 0.18 079 | 063 1,12 1,34 | 170 074 | 091 1.07 | 1,38 1,70
B 0,10 0.10 0,12 0,09 0,09 0.0% 0,09 0,09 0.10 0.10 0,11 0,16 0,16
7 1.04 1.65 2,20 1,89 0,77 0.73 0,82 1.01 1,56 1.78 1.91 1,97 220
8 0,07 0,08 0,11 0,10 0,08 0,10 0,11 0,12 0,08 0,09 0,11 0,16 0,16
9 0,11 0,17 0.21 0,23 013 0,11 0,13 0,13 0,27 0,24 0,21 0,18 0,27
10 0.10 0,09 0.09 0.09 0,10 0.11 0.10 0.10 0,08 0,10 0,10 0,10 0,11
11 0,48 0.67 0,59 0,50 0,24 0,38 0,49 0,90 0,56 0,88 0,90 0,96 0,96
12 0,09 0,08 0.09 0,09 0,07 0,08 0,08 0,09 0,08 0,09 0,10 0,15 0,15
13 0.41 0,30 1,15 0.89 0.43 0.29 0.18 0,60 0.69 0.63 0,65 0.66 1.15
14 0,05 0,07 0,09 0,12 0,1 0,11 0,13 0,11 0,08 0,10 0.12 0,17 0,17
15 0.07 0.05 0,13 0.15 0.14 0.13 0.11 0,12 0.13 0.13 0,13 0.13 0,15
16 0,07 0.08 0,09 0,07 0,10 0,11 0,10 0,09 0,08 0,09 0,10 0,07 0,11
17 0,29 0,30 0,52 0,19 0.38 0,34 0,51 0,57 0,52 0,62 0.67 0,73 0,73
18 0,08 0.08 0.08 0.08 0,08 0,07 0,07 0,08 0,09 0,09 0.10 0,14 0,14
19 0.62 043 0,16 022 0,39 0.59 0.58 0.62 0,23 0.44 0,51 0,54 0.62
20 0,06 0,06 0,08 0,13 0,08 0,09 0,10 0,09 0,10 0,11 0,12 0,14 0,14
21 0,08 0,10 0,10 0,07 0,08 o1 0,08 0,09 0,09 0,08 0.09 0,08 0,11
22 0.06 0,07 0.07 0,06 0.09 0.0% 0.09 0.08 0,08 0.08 0.08 0.07 0.09
23 0,38 0,21 0.60 0,32 0,40 0,58 0,66 0,68 0,82 0,87 0,96 1,04 1,04
24 0,09 0.09 0,07 0.08 0.05 0,06 0.06 0,07 0,08 0.07 0,08 0.10 0,10
25 0,28 0,66 0,79 0,79 0,64 0,74 0,86 0,78 0,77 0,75 0,72 0,70 0,86
26 0.05 0.04 0,07 0.08 0,07 0,08 0,08 0,09 0.08 0.08 0,16 0.1 0.11
27 0,05 0.06 0,07 0,08 0,07 0,09 0,07 0,08 0,07 0,06 0,07 0,09 0,09
28 0.06 0.06 0,06 0.06 0,06 0,06 0.06 0,07 0,06 0,06 0,06 0,06 0,07
29 0,30 0,17 0,18 0,16 0,40 0,52 0,52 0,49 0,18 0,21 0,24 0,27 0,52
30 0,07 0.06 0,06 0,08 0.05 0,05 0,06 0,06 0,07 0,07 0.08 0,08 0,08
31 016 | 033 | 052 | 064 | 010 | 026 | 032 | 0.18 0.57 043 | 044 | 042 0.64
32 0,05 0.05 0,08 0,07 0.06 0,06 0.06 0,07 0,08 0,07 0,08 0.08 0,08
33 0,05 0,08 0,05 0,06 0.11 0,11 0,10 0,12 0,07 0,08 0.06 0,07 0,12
34 0,06 0.06 0,07 0,07 0.05 0,06 0,06 0,07 0,06 0,05 0.06 0,05 0,07
35 0.31 0.34 0.24 0.36 0.12 0.11 0,07 0.14 0.15 0.12 0.10 0.10 0.36
36 0,05 0,05 0,06 0,07 0.05 0,05 0,05 0,05 0,07 0,07 0,08 0,07 0,08
37 0,12 0.24 0,22 0,34 0,20 0,32 0.23 018 0.30 0,29 026 0.22 0,34
T 007 | 006 | 008 | 007 | 00 | 008 | 006 | 0068 | 008 | 008 | 007 | 0,06 | 0,08
39 0,08 0.07 0,08 0,08 0,06 0,07 0.07 0,06 0.06 0,07 0,06 0.06 0.08
40 0.05 0,05 0,07 0.06 0,06 0,06 0.06 0,06 0,05 0.05 0,06 0.05 0.07
41 0,21 0.29 0,32 0,21 0,19 0,24 0,20 0,21 0,10 0,08 0,06 0,08 0,32
42 0,05 0,05 0,07 0,08 0,05 0,05 0,05 0,05 0,07 0.07 0.08 0,07 0.08
43 0,18 0,30 0,27 0,32 0,24 0,13 0,18 0,20 0,27 0,28 0.28 0,25 0.32
44 0.07 0.06 0,06 0,05 0.05 0,05 0,05 0,05 0,08 0,08 0,07 0,05 0,08
45 0,05 0,05 0,05 0,06 0,15 0,13 0,13 0,15 0,06 0,06 0,06 0,06 0,15
46 0,05 0,05 0.06 0,05 0,05 0,05 0,05 0,05 0,06 0,06 0,06 0,05 0.06
47 0,16 0.11 0,21 0,16 0,13 0,16 0.14 0,15 0.16 0,21 0,24 0.27 0.27
48 006 [ 006 [ oo7 | vug | 0us | 008 VVs | 006 [ 007 | LO8 | 009 | 0O7T | 0,09
49 0.28 0.30 0.29 0.19 0.12 0.19 0.17 0,16 0,1 0,19 0.21 0.21 0.30
50 0,06 0,06 0.05 0,05 0.05 0,05 0,05 0,05 0,07 0,07 0,07 0,05 0,07
THC [%ls] | 2.28 2.37 2,99 2.74 1,68 2,07 2.33 2,78 2,52 2,83 3.02 3.24 3,24
Maximum values over harmonic order (from 2™ order, |n = f(h)) / Maximalwerte (iber @berschwingungsordnung: 2,20
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Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte (iber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-8KTL-M® to the SUN2000-8KTL-M?2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-8KTL-MO auf den SUN2000-8KTL-M2
ist direkt mdglich.
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4.3.4 Harmonics
SUN2000-10KTL-MO (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A]: 14,5
Prord [ 0-5 | 10 | 20 | 30 | 40 | s0o | 60 | 70 [ 80 [ 90 | 100 | Pra | max
Order In [%1r]
1 2,98 9.98 20,03 | 30.12 | 40,14 | 49,55 | 59.03 | 69,05 | 79.02 | 88.85 | 98,75 |108.71 | 108,71
2 0,15 0,16 0.13 0,19 0,21 0,23 0,25 0.26 0,27 0,27 0.23 0,23 0,27
3 0.13 0.19 0,33 0.32 0.26 0,28 0.19 0,22 0.24 0.24 0,25 0.32 0,33
4 0,08 0,10 0.06 0,08 0,08 0,07 0,06 0,07 0,13 0,14 0,08 0,08 0.14
5 1,26 | 069 | 030 | 036 | 080 | 090 | 113 | 139 | 104 | 1,25 | 152 [ 242 | 242
=] 0,05 0,10 0,08 0,07 0,10 0,12 0,11 0,11 0.14 0.16 0,10 0,10 0,16
7 0.86 1.36 1.45 1,11 1.48 1.52 1,53 1.50 1,52 1.60 1,70 0,69 1.70
8 0,05 0,06 0,08 0,11 0,09 0,08 0,07 0,07 0,12 0,10 0,10 0,10 0.12
£l 0,08 0,14 0,18 0,12 0.22 0,20 0,16 0.16 0,14 0,14 014 0,15 0,22
10 0.06 0.06 0,07 0.12 0,09 0.07 0,10 0.11 0.12 0,11 0.08 0,06 0.12
11 0,27 0,52 0.44 0,43 0,52 0,26 0,16 0,16 0,61 0,62 0,83 0.92 0,92
12 0,04 0.08 0,10 0,12 0,10 0,09 0,10 0,10 0,12 0,11 0.12 0,12 0,12
13 037 0,24 0,62 0.44 0.82 0,74 0,76 0,82 0.52 0.49 0,66 037 0.82
14 0,04 0,07 0,09 0,05 0,06 0,10 0,10 0,10 0,08 0,10 0,08 0,10 0,10
15 0.05 0.07 0,12 0.14 0.14 0,10 0.10 0,11 0.11 0.11 0,10 0.15 0,15
16 0,04 0,11 0,08 0,09 0,08 0,09 0,09 0,10 0,07 0,09 0,08 0,06 0,11
17 0,22 0,35 0,55 0,54 0.39 0,19 0,16 0,15 0,50 0,73 0.65 0,32 0,73
18 0,04 0,09 0.07 0.11 0,11 0,09 0,08 0,10 0.09 0,08 0.11 0,07 0,11
19 0.50 023 0.21 043 0.31 0.21 0.30 0.34 0,31 039 0.53 0,61 0.61
20 0,04 0.06 0,08 0,07 0,09 0,09 0,08 0,07 0,09 0,06 0,10 0,08 0,10
21 0,06 0,07 0,06 0,08 0,08 0,09 0,09 0,09 0,09 0,10 0,07 0,10 0,10
22 0.04 0,07 0.06 0,06 0.05 0.07 0.07 0.07 0,09 0.07 0.06 0.05 0.08
23 0,33 0,28 0,38 0,28 0,40 0,38 0,52 0,60 0,56 0,61 0,87 0,37 0,87
24 0,04 0.07 0,05 0,05 0.05 0,06 0.07 0,08 0,08 0.10 0,06 0,06 0,10
25 0,28 0,60 0,55 0,63 0,66 0,68 0,61 049 0,50 0,54 0,51 0,84 0,84
26 0.04 0.04 0,07 0.05 0.05 0,05 0.06 0,08 0.05 0.06 0,08 0.04 0,08
27 0,04 0.05 0,06 0,07 0,05 0,04 0,06 0,07 0,07 0,07 0,06 0,06 0,07
28 0.03 0.06 0.05 0,07 0,06 0,08 0.08 0,08 0,06 0,07 0,06 0,05 0.08
29 0,20 0,23 0.26 0,16 0,15 0,11 0,09 0,11 0,18 0,24 0,25 0,22 0.26
30 0,04 0.05 0,07 0,09 0.07 0,08 0,09 0,08 0,08 0,06 007 0,07 0,08
31 0,08 0.30 0,25 0,36 0.36 0,28 0.32 0,25 0.22 0,14 0,32 0.40 0,40
32 0,03 0.06 0.09 0.06 0,06 0,07 0.08 0,08 0.08 0,05 0,05 0,05 0.09
33 0,05 0,06 0,05 0,05 0,04 0,05 0.06 0,07 0,06 0,07 0,05 0,05 0,07
34 0,03 0.05 0,05 0,04 0.05 0,05 0,05 0,04 0,05 0,06 0.06 0,04 0.06
35 0.15 0.20 0.21 0.17 0.16 0.13 0.11 0.06 0,06 0.06 0.14 0.13 0.21
36 0,04 0,06 0,07 0,07 0,06 0,05 0,05 0,06 0,04 0,07 0,10 0,07 0,10
37 0.10 0.29 0,20 0,22 0,19 0,19 0.19 0.20 0.17 0,14 0.13 0.18 0,28
a8 004 [ 005 [ 007 [ 005 [ 008 | 006 | 006 | 005 | 007 | o008 | 0,09 | 006 | 0,09
39 0,06 0.07 0.05 0,05 0,05 0,05 0.07 0.07 0.06 0,07 0,05 0.04 0.07
40 0.03 0,05 0,07 0.07 0,07 0,07 0.07 0,05 0,05 0.05 0,04 0,04 0,07
41 0,14 0,22 0,26 0,24 0,18 0,22 0,20 0,24 0,25 0,20 0,09 0,06 0,26
42 0,04 0,05 0,09 0,08 0,08 0,08 0,06 0.06 0,07 0,04 0,07 0,06 0,09
43 0,14 0,18 0.09 0,07 0,09 0,12 0,14 0.13 0.21 0,26 014 0.05 0.26
44 0,03 0.04 0,06 0,05 0.06 0,05 0,05 0,06 0,05 0,06 0,08 0,06 0,08
45 0,04 0.04 0,05 0,05 0,05 0,05 0,06 0,06 0,05 0,06 0,05 0,05 0,06
46 0,04 0,06 0,07 0,06 0,05 0,05 0,06 0.06 0,05 0,07 0,05 0,04 0,07
47 0,11 0,17 0.18 0,15 0.13 0,13 0,15 0,17 0.14 0,13 0,18 0,04 0,19
48 U3 | 008 | 08 | VL7 | VL8 | 008 | V8 | 006 | OL7 | VLY | 0L8 | 006 | 009
49 0.15 0.25 0,23 0.18 0,11 0,12 0,13 0,12 0,13 0,20 0.15 0.07 0,25
50 0,04 0,04 0,08 0,09 0,10 0,08 0,08 0,07 0,08 0,06 0,06 0,06 0,10
THC [%lq] 1.82 1.98 2,07 1.84 2,28 2,23 235 2,49 2,35 2.59 2,94 3.04 3.04
Maximum values over harmonic order (from 2™ order, | = f(h)) / Maximalwerte (iber Oberschwingungsordnung: 242
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Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte tiber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-10KTL-M0 to the SUN2000-10KTL-M?2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-10KTL-MO auf den SUN2000-10KTL-M2
ist direkt mdglich.
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4.3.4 Harmonics
SUN2000-12KTL-M0 (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A]: 17,3
Promg [ 0-5 [ 10 [ 20 | 30 | 40 | so | 60 | 70 [ 80 [ o0 | 100 | P | max
Order In [%1r]

1 298 10,00 | 20,06 | 30.14 | 39,64 | 4920 | $9.23 | 69,18 | 79.01 | 88,13 | 98,11 | 108.00 | 108,00
2 0,12 0,12 0,14 0,18 0,21 0,21 0.23 0.23 0,22 0.25 0.22 0,18 0.25
3 0.12 0.18 0,29 0,21 0,21 0,18 0.17 0.17 0,21 0.22 028 0.32 0.32
4 0,07 0.07 0,08 0,06 0,05 0,05 0,07 0,07 0,06 0,10 0.08 0,10 0.10
5 097 | 038 | 030 | 030 | 065 | 1,01 074 | 084 | 083 | 1,19 147 | 205 | 2,05
B 0,09 0.07 0,07 0,05 0.07 0.08 0.07 0,07 0.08 0.09 0.17 0,13 0.17
7 0.83 1.30 1.16 0,96 1.33 1.56 1,00 1,12 1,30 1.28 1,27 0,75 1.56
8 0,04 0.06 0.08 0,09 0,07 0,06 0,07 0,07 0,07 0,11 0,15 0,13 0,15
£l 0,09 0,13 0,15 0,18 0.21 0,17 0,19 0.17 0,17 0,14 0,12 0,13 0.21
10 0.06 0.06 0.07 0.06 0,05 0.05 0.07 0.08 0,08 0,08 012 0,12 0.12
11 0,28 0,54 0.43 0,48 0.35 0,30 0,40 0,52 0,54 0,59 0,55 0,70 0.70
12 0,06 0,06 0.09 0,06 0,09 0,08 0,06 0,06 0,07 0,10 0.16 0,16 0,16
13 0.28 0.34 0,59 0.50 0,90 0.79 0.48 0,48 0.42 0.44 0,52 0,32 0,90
14 0,04 0.05 0,08 0,07 0,05 0,06 0,06 0,06 0,08 0,11 0.15 0,15 0,15
15 0.05 0.05 0,11 0.12 0.09 0,08 0.10 0.12 0.10 0.09 0.10 0,12 0.12
16 0,06 0.06 0,06 0,06 0,06 0,05 0,05 0,07 0,07 0,07 0,12 0,12 0,12
17 0,13 0,26 016 0,15 0.20 0,44 0,27 0,27 0,40 0,35 039 0,18 044
18 0,04 0,06 0,07 0,07 0,09 0,08 0,06 0.06 0,07 0,10 0,11 0,14 0.14
19 038 | 007 0,20 0.30 0.21 0.37 0.19 0.18 017 0.17 037 0.58 0,58
20 0,05 0.0S 0,08 0,05 0,05 0,06 0,07 0,07 0,08 0,08 0,12 0,12 0,12
21 0,06 0,08 0,05 0,07 0,04 0,06 0,06 0,06 0,06 0,06 0.11 0,13 0,13
22 0.05 0,05 0.04 0,05 0.05 0.04 0.05 0.06 0,05 0.05 0.08 0.08 0.08
23 0,18 0,32 0.21 0,38 0.41 0,49 0,53 0,55 0,62 0,61 0.62 0,30 0,62
24 0,04 0.04 0,06 0,07 0.06 0,06 0.05 0,04 0.05 0.08 0,07 0,08 0.09
25 0,25 0,50 0,42 0,52 041 0,40 0,36 0,38 0,36 0,38 0,51 0,71 0,71
26 0.03 0.04 0.05 0.04 0.03 0,05 0.06 0,06 0.07 0.05 0,05 0.07 0,07
27 0,03 0.04 0,06 0,05 0,06 0,04 0,04 0,05 0,05 0,05 0,08 0,08 0,08
28 0,04 0.04 0,04 0,05 0,04 0,04 0,04 0.05 0,05 0,04 0,06 0,06 0,06
29 0,15 0,10 0.05 0,14 021 0,20 0,22 0.20 0,20 0,15 0.19 0,21 0,22
30 0,04 0.04 0,06 0,06 0.05 0,06 0,05 0,04 0,05 0,06 0.04 0,06 0,06
31 0.15 037 0,44 0,43 0.41 0.41 037 0,36 0.31 0.29 0,33 0.42 0,44
32 0,04 0.04 0.04 0.04 0,04 0,05 0.06 0,06 0,06 0,04 0,06 0.05 0.06
33 0,04 0,04 0,04 0,05 0,05 0,03 0,04 0.04 0,04 0,03 0,06 0,05 0,06
34 0,03 0.04 0,04 0,04 0.05 0,04 0,04 0.04 0,04 0,05 0.04 0,03 0.05
35 0.17 0.13 0.19 0.14 0.10 0.08 0.09 0.11 0,09 0.15 0,26 0.14 0.26
36 0,04 0,05 0,06 0,05 0,04 0,05 0,05 0.05 0,05 0,05 0,05 0,05 0,06
37 0,12 0.21 0.25 0.24 0,22 0,20 0.16 0.14 0,08 0,05 0.0S 0.22 0.25
38 005 | 005 | 004 [ 004 | 005 | 008 | 006 | 005 | 004 [ 004 [ 008 | 004 [ 008
39 0,05 0.06 0.06 0,05 0,03 0,05 0.04 0,03 0.04 0,03 0.03 0.03 0.06
40 0.03 0,04 0,05 0.04 0,05 0,04 0,04 0,04 0,04 0,04 0,04 0,03 0.05
41 0,13 0.23 0,15 0,15 0,14 0,14 0,12 0,12 0,09 0,12 0.1 0,08 023
42 0,04 0,05 0,06 0,05 0.04 0,04 0,05 0,05 0,06 0,05 0,06 0,05 0.06
43 0,11 0,21 0,22 0,21 0,18 0,11 0,13 0.14 0,17 0,16 0.14 012 0,22
44 0.04 0,04 0,04 0,04 0.04 0.05 0,04 0,04 0,04 0,03 0,05 0,04 0,05
45 0,03 0,03 0,05 0,04 0,03 0,03 0,03 0,03 0,04 0,04 0,06 0,04 0,06
46 0,03 0,04 0,04 0,04 0.05 0,04 0,04 0,04 0,04 0,04 0.05 0,03 0,05
47 0,10 0,11 0.08 0,06 0,06 0,06 0,07 0,09 0.13 0,10 0,04 0,09 0.13
48 U4 | 004 | 0Us | Vo4 | Lv4 | 004 | 005 | 06 | VU6 | LO5S | 007 | 0OS | 007
49 0.17 0,22 0,16 0,20 0,19 0.14 0.12 0,11 0,13 0,12 0.08 0,08 0.22
50 0,03 0,03 0,04 0,04 0,04 0,04 0,04 0,03 0,03 0,05 0,05 0,04 0,05

THC [%la] | 1.52 1.78 1,70 1.62 2,03 2.32 1,72 1,86 2,03 2,18 2,44 2,65 2,65

Maximum values over harmonic order (from 2™ order, | = f(h)) / Maximaiwerte iiber Oberschwingungsordnung: 2,05
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Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte tber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-12KTL-MO to the SUN2000-12KTL-M2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-12KTL-MO auf den SUN2000-12KTL-M2
ist direkt mdglich.
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4.3.4 Harmonics
SUN2000-15KTL-MO0 (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A]: 21,7
Promg [ 0-5 [ 10 | 20 | 30 | a0 | s0 | 60 | 70 [ 80 [ 90 | 100 | Pra | max
Order In [%1r]
1 3,01 10,00 | 20,10 | 30.02 | 39,37 | 49,38 | 58,90 | 69,18 | 78.41 88,34 | 9830 |107.76 | 107,76
2 0,09 0,08 0,11 0,16 0,18 0,18 0,18 0.18 0,16 0,15 019% 0,13 01%
<) 0.12 021 0.25 0,14 0.23 0,21 0.21 0.22 0.25 0,27 0,26 0.27 027
4 0,05 0.05 0,06 0,05 0.04 0,05 0,05 0,06 0,05 0,05 0,06 0,06 0,06
5 075 | 028 | 047 | 056 | 026 | 053 | 061 083 | 093 1,11 1.32 1,95 1,95
B 0,05 0.05 0,07 0,05 0,07 0,08 0,06 0,07 0.08 0,11 0,09 0.06 0,11
7 0,68 1.07 0,92 1,07 0.98 0.97 1,05 1,09 1,05 1,11 1.15 0,80 1.15
8 0,04 0.05 0,06 0,05 0,06 0,06 0,07 0,07 0,09 0,10 0,08 0,07 0,10
9 0,11 0,15 0,14 0,18 0,18 0,18 0,16 0,15 0,14 0,13 0,13 0.08 0,18
10 0.04 0,04 0,04 0.04 0,06 0.07 0,07 0,06 0,09 0.10 0,09 0,09 0.10
11 0,35 0,34 0,22 0,18 040 0,35 0,38 042 0,34 0,35 0,54 0,58 0,58
12 0,04 0,04 0,05 0,05 0,08 0,07 0,07 0,06 0,11 0,11 0.10 0,09 0,11
13 0.15 0,28 0,53 0.54 0,24 0.42 035 0,33 0.29 0.32 0,41 0.49 0.4
14 0,03 0,03 0,05 0,04 0,05 0,05 0,05 0,06 0,11 0,11 0,10 0,11 0,11
15 0.06 0.04 0,06 0.06 0.05 0,06 0,06 0,07 0.10 0.11 0,08 0.09 0,11
16 0,04 0.05 0,04 0,06 0,05 0,05 0,04 0,05 0,09 0,10 0,10 0,09 0,10
17 0,19 049 0,25 0,12 0.23 0,25 0,45 045 0,37 0,36 0,24 0,20 049
18 0,03 0,06 0,05 0,08 0,06 0,06 0,06 0,09 0,09 0,09 0,10 0,10 0,10
18 0.26 0,28 0,12 0.13 0.07 0,13 0,16 0.17 0,22 0.20 025 0,37 0.37
20 0,03 0.03 0,06 0,04 0,04 0,05 0,06 0,08 0,09 0,08 0,09 0,08 0,09
21 0,04 0,04 0,05 0,07 0,07 0,07 0,07 0,07 0,08 0,09 0.06 0,08 0,09
22 0.03 0,03 0.03 0,03 0.03 0.03 0.04 0.04 0,06 007 0.08 0.07 0.08
23 0,14 0,41 0.21 0,28 0.31 0,35 0,40 0,39 0,38 0,38 0.44 0,30 0,44
24 0.03 0.05 0,04 0,05 0.04 0,04 0.04 0,04 0.05 0.06 0,06 0.06 0,06
ps) 0,29 0,45 0,44 0,41 0.41 0,37 0,35 0,34 0,41 0,43 037 0,44 0,45
26 0.03 0.04 0,06 0.05 0.04 0,04 0,03 0,05 0.0S 0.06 0,05 0.06 0,06
27 0,04 0.06 0,05 0,06 0,05 0,05 0,06 0,08 0,11 0,11 0,10 0,11 0,11
28 0.03 0.03 0,03 0,04 0.03 0,03 0.03 0,04 0,03 0,04 0.04 0,05 0,05
29 0,0 | 0,08 | 009 | 0,08 | 0,11 006 | 007 | 011 020 | 025 | 018 | 0,21 0.25
30 0,02 0.03 0,03 0,04 0.04 0,03 0,04 0,05 0,05 0,05 0.05 0,04 0.05
31 0.13 0.21 0,21 0.15 0,14 0,09 0,05 0,03 0.09 0,12 0,32 0.24 0.32
32 0,03 0.03 0,03 0,03 0,04 0,04 0.04 0.05 0,05 0,04 0,04 0.04 0,05
33 0,04 0.03 0,03 0,03 0.03 0,03 0,04 0,04 0,03 0,03 0,06 0,05 0,06
34 0,02 0.04 0,03 0,04 0.02 0,03 0,03 0,04 0,04 0,04 0.03 0.04 0.04
35 0.07 0,13 0.16 0.14 0.12 0.11 0.08 0.09 0.13 0.14 0.13 0.15 0.16
36 0,02 0,05 0,06 0,06 0,04 0,04 0,03 0,05 0,05 0,05 0,04 0,03 0,06
37 0,13 0.19 018 0,17 0.16 0.14 0.13 0,12 0,09 0.06 0,14 0.1 0.19
T 002 | 004 | 004 | 006 | 003 | 003 [ 082 | 004 | 005 [ 005 | 004 | 003 [ 008
39 0,03 0.04 0,03 0.03 0,03 0,04 0.05 0,05 0,04 0,05 0,04 0.05 0.05
40 0.02 0,03 0,02 0.02 0,03 0,03 0,03 0,03 0,04 003 0,04 0.03 0,04
41 0,10 0.07 0,05 0,07 0,08 0,11 0,14 0,14 0,10 0,11 0,18 0,12 0,18
42 0,03 0,03 0,04 0,03 0,04 0,04 0,04 0,05 0,04 0,04 0,04 0,03 0.05
43 0,10 0.16 0,14 0,11 0,08 0,10 0.1 0,10 0.10 0,13 0.10 0.07 0,16
44 0.03 0.04 0,06 0,06 0.06 0.05 0,04 0,03 0,03 0,03 0.04 0,03 0,06
45 0,02 0.04 0,03 0,03 0,03 0,03 0,04 0,03 0,03 0,03 0.04 0,04 0,04
46 0,02 0,02 0,03 0,03 0,03 0,02 0,03 0,03 0,03 0,03 0,04 0,03 0.04
47 0,12 0.19 0,15 0,14 0,16 0,20 0,22 0.22 017 016 0,13 0,10 0.22
48 0,03 | 004 | 004 005 | 03 0,04 O3 | 004 | 004 | VOS5 | 005 | VO3 | 005
49 0.04 0.08 0,07 0,08 0.14 0.15 0,18 0,20 0,20 0,22 0.16 0,08 0,22
50 0,03 0,03 0,02 0,03 0,03 0,03 0,04 0,08 0,05 0,05 0,07 0,03 0,07
THC [%lq] 1.24 1,55 1,42 1.53 1,37 1.47 1,60 1,73 1,75 1,91 2,12 2,42 242
Maximum values over harmonic order (from 2™ order, | = f(h)) / Maximaiwerte iiber Oberschwingungsordnung: 1,95
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Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte tber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-15KTL-MO0 to the SUN2000-15KTL-M?2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-15KTL-MO auf den SUN2000-15KTL-M2
ist direkt moglich.
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4.3.4 Harmonics
SUN2000-17KTL-MO0 (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A): 24,6
Preg | 0-5 | 10 [ 20 [ 30 [ 40 [ s0 [ 60 [ 70 [ 80 [ 0 | 100 [ P | Max
Order In [%1r]
1 2,98 10,00 | 20,06 | 30.00 | 40,00 | 49,36 | 59.24 | 68,61 7850 | 8843 | 97,76 |107.62 | 107,62
2 0,09 0,11 0.16 0.14 0,15 0,16 0,17 0,14 0.16 0,16 0,13 0,16 0,17
<) 0,08 0.16 0,15 0,13 0,11 0,13 0.17 0,20 0.23 0,25 0,28 0.31 0,31
4 0,05 0.04 0.08 0,04 0.04 0,04 0,05 0.05 0,06 0,05 0,10 0,07 0,10
5 062 | 015 | 020 | 027 | 037 | 051 065 | 077 | 090 | 105 | 124 | 171 1.71
=] 0,06 0.06 0,04 0.05 0.06 0,06 0.05 0,07 0,08 0.08 0,09 0,09 0,09
7 0,63 0.96 0,58 0,68 0,80 0,83 0,90 0,93 1,02 1.06 1,06 0,78 1.06
8 0,04 0,05 0,06 0,05 0,04 0,05 0,05 0,07 0,08 0,08 0.11 0,08 0,11
£l 0,07 0,12 0,12 0,15 0.15 0,14 0.14 0.13 0,12 0,10 0,10 0.09 0,15
10 0.04 0,04 0,05 0.04 0,04 0,04 0,05 0,08 0,07 0,08 0,10 0,08 0.10
11 0,32 0,37 0,23 0,26 0.29 0,40 0,42 0,41 0,39 0,37 0.45 0.47 047
12 0,05 0,05 0,05 0,05 0,06 0,05 0,05 0,10 0,09 0,09 0.12 0,10 0,12
13 0.13 0,28 0,37 0.40 0,33 0,29 0.29 0,27 0.25 0.24 0,25 0.21 0,40
14 0,03 0.04 0,06 0,04 0,03 0,04 0,06 0,08 0,10 0,10 0,10 0,09 0,10
15 0.02 0.05 0.08 0.05 0.07 0,07 0.07 0,07 0.07 0.07 0,08 0.08 0,08
16 0,04 0,04 0,05 0,04 0,04 0,03 0,05 0,07 0,07 0,07 0,10 0,08 0,10
17 0,07 0,29 0,22 0,29 0,27 0,29 0,30 0,30 0,28 0,27 0.23 0,14 0,30
18 0,04 0,04 0,05 0,06 0,06 0,05 0,04 0,07 0.08 0,09 0,08 0,09 0,09
18 0,26 0,20 0,12 0,10 0.1 0,19 0,18 0,17 0.18 0,16 0.20 0.40 0,40
20 0,03 0,03 0,05 0,03 0,03 0,04 0,05 0,06 0,08 0,08 0,09 0,10 0,10
21 0,05 0,05 0,04 0,03 0,03 0,04 0,04 0,08 0,08 0,07 0,07 0,09 0,09
22 0.03 0,04 0.03 0,03 0.03 0.03 0.03 0.04 0,05 0.05 0.08 0,07 0.08
23 0,10 0,28 0,22 0,28 0,38 0,41 0,43 0,43 0,46 0,45 0,43 0,22 0,46
24 0.03 0.03 0,04 0,05 0.05 0,04 0,03 0,05 0,06 0.07 0,07 0,07 0,07
25 0,22 0,32 0,39 0,33 0,30 0,30 0,32 0,34 0,34 0,38 0.42 0,53 0,53
26 0,02 0.03 0,04 0.02 0.03 0,04 0,05 0,04 0.04 0.04 0,06 0.06 0,06
27 0,02 0.03 0,05 0,03 0,02 0,03 0,03 0,04 0,05 0,05 0,07 0,06 0,07
28 0.03 0.03 0,03 0,03 0,02 0,02 0.03 0.03 0,04 0,03 0,05 0,05 0,05
29 0,08 0,09 0,09 0,12 0,14 0,14 0,13 0,14 0,14 0,13 0,12 0,23 0,23
30 0,02 0.03 0,04 0,04 0.04 0,04 0,03 0,03 0,04 0,04 0.06 0,05 0,06
31 0,13 0.26 0,30 0,30 0.30 0,29 0.29 0,27 0.25 0,26 0,28 0,35 0,35
32 0,02 0.04 0,03 0.02 0.03 0,04 0.04 0,03 0,02 0,03 0,03 0.04 0.04
33 0,03 0,02 0,03 0,03 0,02 0,02 0.02 0,04 0,04 0,04 0,05 0.05 0,05
34 0,02 0.03 0,02 0,03 0,03 0,02 0,03 0,03 0,03 0,02 0.03 0,03 0,03
35 0.12 0.09 0.12 0.09 0.07 0.08 0.09 0.09 0.11 0.18 0.24 0.21 0.24
36 0,02 0,03 0,04 0,03 0,02 0,03 0,03 0,03 0,04 0,03 0.06 0,05 0,06
37 0,08 0.13 0,17 0,15 0,13 0,12 0.1 0.08 0.05 0,05 0,05 0.24 0.24
a8 003 [ 003 [ 002 [ 002 | 003 [ 004 | 003 | 003 | 002 [ 004 | 003 | 0,03 [ 004
39 0,04 0.04 0,04 0.03 0,02 0,02 0.02 0,02 0,02 0,02 0,03 0.03 0.04
40 0.02 0,03 0,03 0.03 0,03 0,02 0,03 0,03 0,02 0,02 0,03 0.03 0,03
41 0,09 0,15 0,12 0,11 0,10 0,10 0,09 0,08 0,08 0,13 0,18 0,16 0,18
42 0,02 0,03 0,04 0,03 0,02 0,03 0,03 0,04 0,04 0,03 0,06 0,05 0,06
43 0,08 0,11 0,14 0.14 0.11 0,10 0,10 0,10 0.11 0,09 0.10 0.14 0,14
44 0,02 0.02 0,02 0,02 0.03 0,03 0,03 0,02 0,02 0,04 0.04 0,03 0,04
45 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0.04 0,02 0,04
46 0,02 0,03 0,02 0,03 0,03 0,02 0,03 0,02 0,02 0,03 0,03 0,03 0,03
47 0,08 0,10 0,06 0,04 0,04 0,04 0,06 0,06 0,07 0,05 0,05 0.13 0,13
48 VO3 | 003 | 003 | 002 | 0U2 | 003 | DO4 | 004 | VD4 | VLA | 006 | DOS | 0.06
49 0.1 0,14 0,14 0.14 0,11 0,09 0,08 0,10 0.10 0,07 0,08 0,07 0,14
50 0,02 0,02 0,02 0,02 0,03 0,03 0,02 0,02 0,03 0,04 0,03 0,03 0,04
THC [%lq] 1,07 1.31 1,07 1,16 1,25 1,36 1,47 1,55 1.68 1,80 1,96 2,22 2,22
Maximum values over harmonic order (from 2™ order, | = f(h)) / Maximaiwerte iiber Oberschwingungsordnung: 1,71
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Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte tber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-17KTL-M0 to the SUN2000-17KTL-M2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-17KTL-MO auf den SUN2000-17KTL-M2
ist direkt moglich.
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SUN2000-20KTL-MO (V100R001)
Harmonics / Harmonische
Rated current / Nennstrom [A). 28.9
PiP) | 0-5] 10 | 20 | @ | 0 | 20 [ e 70 | o [ 0 [ 100 | P | Max
Order In [%13

1 3,00 | 10,02 | 20,04 | 30,01 | 39,96 | 49,37 | 58,80 | 68,72 | 78,56 | 88,42 | 98,28 | 107,66 | 107,66
2 0,08 0,08 0,20 0,17 0.11 0,20 0.1 0.1 0,13 0,12 0.11 0.14 0,20
3 0,10 0,18 | 0,15 0,21 0,17 0,26 0,25 0,26 0,25 0,27 0,27 0,27 | 0,27
4 0,04 0.03 | 0.21 0,19 | 0,08 0,21 0,05 0,05 0,07 0,06 0,07 0,08 0,21
5 055 | 034 | 0,14 043 | 0,72 0,93 1,72 1,92 | 2,02 2,09 2,13 1.89 2,13
B 0,05 0,05 | 0.04 0.18 0.05 0,17 0,06 0.07 0,06 0,09 0.12 0,10 0,18
7 0,50 | 0.60 0.53 0,81 0.82 1,05 | 0,51 0.43 | 0,30 0.23 0.21 0,49 1.05
8 0,03 0.04 | 0.05 0,19 0,05 0,18 0,08 0,06 0,08 0,08 0.08 0,08 0,19
9 0,10 0,13 0.16 0,16 0,15 0,15 0,15 0,14 0,12 0,11 0.07 0.04 0,16
10 0,03 0,04 0.04 0.05 0,05 0,06 0,07 0,07 0,07 0,07 0.09 0,07 0,09
11 0,17 0,13 0,35 0,29 0,30 0,31 0,33 0,41 0,53 0,54 0.52 0,22 0,54
12 0,04 0.04 0,05 | 0,05 0,04 0,10 0,09 0,09 0,07 0,10 0,10 0,10 0,10
13 0,14 042 | 0,24 0.21 0,27 0,37 | 0,74 0.82 0,58 0,68 0.57 0,09 0,82
14 0,03 004 | 0,06 0,04 0,04 0,11 0,07 0.07 0,08 0,08 0.08 0,09 0,11
15 0,04 0,03 | 0,04 0,04 0,04 0,07 0,07 0.07 0,07 0.07 | 0.06 0,05 0,07
16 0.03 0.03 | 0.03 0.04 0.04 0.05 0.06 0.07 0,07 0.07 0.10 0,07 0.10
17 0,07 015 | 0,13 0,18 0,26 0,24 0,63 0,65 0,27 0,24 0,15 0.14 0,65
18 0,04 0,04 | 0,04 0,05 0.04 0,04 0.08 0.08 0,07 0,09 | 0.10 0.08 0.10
19 0.22 013 | 0.24 0.10 | 0,09 0.08 0,47 044 | 015 0,15 0,26 0.19 0.47
20 0,03 | 0.03 0,04 | 0,04 0,04 0,05 0,05 0,05 0,06 0,07 0,08 0,09 0,09
21 0,03 0,03 | 0.03 0,03 0.04 0,05 0,05 0,05 0,05 0,04 0,07 0,07 0,07
2 0,03 0,03 | 0.03 0,03 0,03 0,04 0,03 0.04 | 0,05 0,05 0,07 0.06 0,07
2 0.07 0.14 0.22 0.25 0.28 0.30 0.31 0.31 034 0,35 0.28 0.16 0,35
24 0.03 003 | 0.03 003 | 0.03 003 0.04 0,05 0.06 0.07 0.09 0.07 0,09
25 0,21 023 | 029 0,25 0,22 0,21 0,25 0.27 0,30 0,36 0,37 0,37 0.37
26 0,02 0,03 | 0,03 0,03 | 0,03 0,03 0,03 0,04 0,04 0,05 | 0,06 0,06 0,06
i 0.03 0.05 | 0.04 0.04 0.03 0.04 0.07 0.07 0.07 0.06 0.09 0.04 0,09
28 0,03 0.03 | 0,02 0,02 0,02 0,03 0,02 0,03 0,03 0,04 0.05 0,05 0,05
29 0,06 0,03 | 0,07 0,10 0.11 0,12 0.14 0.14 0,12 0,11 0.10 0.13 0,14
30 0,02 0.03 | 0,03 0,03 0,03 0,03 0,03 0,04 | 0,04 0,05 0,07 0,05 0,07
31 0,14 0,21 0.27 | 0,23 0.21 0,20 0,24 0.24 0,23 0,27 0.33 | 0,20 0.33
k2 0.02 | 0,04 0,02 | 0,03 0.02 0,03 0,02 0.02 0,02 0,04 0.03 0,04 0,04
33 0,03 0,03 | 0.02 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,05 0,04 0,05
34 0,02 003 | 002 0,02 0,02 0,03 0,02 0.02 0,02 0,02 0,03 0,03 0.03
35 0,11 0,12 0.08 0,07 0.07 0,07 0,04 0,04 0,09 0,16 0.13 0,15 0.16
36 0,02 0,03 | 0,03 0,03 0,03 0,04 0,02 0,03 0,03 0,03 0.05 0,04 0,05
37 0,09 0.12 0,13 0,11 0,09 0,08 0,11 0,09 0,06 0,08 0,16 0,10 0,16
38 0,02 0,03 | 0,02 0,03 0,02 0,02 0.02 0,02 0,02 0,04 | 0.03 0.03 0,04
39 0,03 0,03 | 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03
40 0,02 0.03 | 0.02 0,02 0.02 0.02 0.03 0.03 0,02 0.02 0.03 0.03 0.03
41 0,09 0.12 | 0,10 0,08 0,07 0,06 0,06 0,05 0,09 0,15 | 0,17 | 0,14 0,17
42 0,02 0,03 | 0,03 003 0,02 0,03 0,02 0,03 0,03 003 0,04 0,03 | 0,04
43 0,08 0.13 | 0.13 0,09 0,08 0.07 0,08 0.09 0.09 0,07 0.10 0,09 0.13
44 0,02 0,02 | 0.02 0,03 0,02 0,03 0,02 0.03 0,02 0,04 0,03 0,03 0,04
45 0,02 0.03 | 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 | 0,03 0,03 0,03
46 0,02 0,03 | 0,02 0,02 0,02 0,03 0,03 0,03 0,02 0,02 0,03 0,02 0,03
47 0.06 0,06 | 004 | 0,03 0.03 0,04 0.05 0,05 0.05 0.07 0.14 0.12 0,14
48 0.02 0.03 | 0.03 0.03 0,02 0.03 0,02 0.03 0,03 0,03 0,04 0,03 0,04
49 0,10 0,13 | 0,11 009 0,07 0,07 0,08 0,10 0,09 0,07 0,14 0,05 0,14
50 0,02 0.02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,05 0,04 0,03 0,05
THC [%l,) | 0,91 1,00 1,00 122 1,32 1,66 2,22 2,40 2,32 242 2,43 2,10 2,43

Maximum values over harmonic arder (from 2™ order. In = f(h)) / Maximalwerte liber Oberschwingungsordnung: 2,13
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Page 38 of 41 19THO316_TR3_Rev25 0 excerpi-part 1 0
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Extract from the test report - Part 1: Power Quality

Report No.:
Page 39 of 41 19TH0316_TR3_Rev25 0 excerpi-part 1 0

Note / Anmerkung:

The stated hanmonics are maximum values of all 3 phases. / Die angegebenen Harmonischenwerte sind
Maximafwerte tber alfe 3 Phasen.

A transfer of the relative parts of the Harmonics of SUN2000-20KTL-M0 to the SUN2000-20KTL-M2 is possible
directly. /

Eine Ubertragung der relativen Anteife der Harmonischen des SUN2000-20KTL-MO auf den SUN2000-20KTL-M2
ist direkt moglich.
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3. Annex 3 — Extract from the test report

@\} Extract frem the test report. - Part 1: Power Quality
L5l a)l

e Repoit No.:
Page 40 of 41 19THO0316_TR3_Rev25_0_excerpt-part_1_0

4.3 SYSTEM PERTURBATIONS / NETZRUCKWIRKUNGEN

4.3.5 Unbalances of the cumrent / Umsymmetrien des Stroms

SUN2000-20KTL-M0 (V100R001)

P P+~ U™ U l1+* 11-* (Vi
[%P1] (kW] [\ M (Al [A] (%)
0-5

0,59 231,05 0,07 0.86 0,01 0,82

10 1,99 231,13 0.07 2,90 0.01 0,39

20 3,99 231,26 0,06 5,79 0,05 0,81

30 5,98 23138 0.06 868 0,12 1,37

40 7,97 23149 0,06 11,57 0,16 1,42

50 9,86 231,59 0.06 14.31 0.21 1,44

60 11,74 231,70 0,07 17,03 0,04 0,22

70 13,72 231,82 0,07 19,90 0,04 0.21

80 15,68 231,94 0,06 22,73 0,05 0,21

20 17.66 232,07 0,06 25,58 0,05 0,20

100 19,63 232,20 0,07 28,43 0,06 0,20

Pmax 21,45 232,31 0.06 31,05 0,07 0.23
Maximum unsymmetry / maximale Unsymmettie Uimax (210%Pn) 1,44

Nete / Anmerkung.

The current unbalance of the of the SUN2000-28KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-
8KTL-MO (-M2), SUN2000-10KTL-MO {(-M2), SUN2000-12KTL-MO (-M2), SUN2000- 15KTL-M0 (-M2) and
SUN2000-17KTL-MO (-M2) directly.. /

Die Unsymmetrie des SUN2000-20KTL-MO kdnnen auf den SUN2000-20KTL-M2, SUN2000-8KTL-MO (-M2),
SUN2000-10KTL-Me (-M2), SUN2000-12KTL-MO {(-M2), SUN2000-15KTL-MO (-M2) und SUN2000-17KTL-MO (-
M2) direkt abertragen werden.
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Figure 8 — Results of power quality from [9]
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3. Annex 3 — Extract from the test report

3.2. Active power

(Q@)\} Extract from the test report - Part 2: grid control capability
\ X%t/ Report No.:
Page 10 of 21 19TH0316_TR3_Rev25_0_excerpt-part_2 0

4.1 ACTIVE POWER OUTPUT / WIRKLEISTUNGSABGABE
4.1.1 Active power peaks / Wirkleistungsspitzen

SUN2000-8KTL-MO (V100R001)

Active power peaks / Normalised active power peaks / Number of 10-minute
Wirkleistungsspitzen [kKW] Normierte Wirkleistungsspitzen records used /
[p.u. base / Basis Pr] Anzahl der verwendeten 10-
Minuten-Datensétze
Po.2 9,056 po.2= Po2/Pn 113
Pso 9,054 poa = Peo/Pn 113 2
Psoo 9,054 peso = Peoo/Pn 113

SUN2000-20KTL4M0 (V100R001)

Active power peaks / Normalised active power peaks / Number of 10-minute
Wirkleistungsspitzen (kW] Normierte Wirkleistungsspitzen records used /
[p.u. base / Basis Py] Anzahl der verwendeten 10-
Minuten-Datensétze
Po.z 22,282 po2= Po2/Pn 1,11
Pso 22,281 pos = Peo/Pn 1,11 2
Psoo 22,280 peso = Peos/Pr 1,11
Note / Anmerkung.

The active power results of the SUN2000-8KTL-M@ can be applied to the SUN2000-8KTL-M2, SUN2000-10KTL-
MO (-M2) and SUN2000-72KTL-MO (-M2) scaled (by the fackor Pmax netmessurs / Prrax, Suna008.557L-M0).

The active power results of the SUN2000-20KTL-M@ can be applied to the SUN2000-20KTL-M2, SUN2000-
18KTL-MO (-M2) and SUN2000-77KTL-MO (-M2) scaled (by the factor Pmax.mimessus / Pmax, SUn2006.20K7L-M0)- /

Die Wirkleistungsergebnisse des SUN2000-8KTL-MO kénnen auf den SUN2000-8KTL-M2, SUN2000-10KTL-MO
(~M2) und SUN2000-12KTL-MO (~M2) refativ {L'iber den Faktor Pmaxnotmeasure | Prmax, SUN2000-6KTLAM0) {ibertragen
werden.

Die Wirkleistungsetgebnisse des SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-M2, SUN2000-15KTL-

MO (-M2) und SUN2000-17KTL-MO (-M2) relativ (tiber den Faktor Pmsx.aotmeasure | Pmax, sunzoo-zextL-me) {ihertragen
werden.
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3. Annex 3 — Extract from the test report

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

4 Report No.:
IR Page 11 of 21 19TH0316_TR3_Rev25_0_excerpt-part_2 0

4.1 ACTIVE POWER OUTPUT /| WIRKLEISTUNGSABGABE

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

The unit is able to run at reduced power. / .
Die EZEs kénnen mit reduzierter Leistung betrieben werden. I Yes/Ja L No/Nein
Disconnection from the grid at external active power set- At 0% setpoint the PGU stays connected without
points at / power feeding. The PGU can be disconnected

Trennung vom Netz bei Wirkleistungssoliwertvorgabe von: from grid using the “Start/Stop control" or set the
parameter “Shutdown at 0% power limit” to
“Enable”. /

Bei 0% soilwertvorgabe bleibt die EZE am Netz
ohne Einspeisung. Die EZE kann mittels
Parameter “ Start/Stop controf
{gOD51_CriCmd_0)" oder “Shutdown at 0% power
limit" vom Netz getrennt werden.

SUN2000-8KTL-M0 (V100R001)

Max. deviation of power setting / _Exceeding / Undercut /

Maximale Soliweitabweichung der Wirkleistung Uberschreitung. Unterschreitung.
0,08 kW -0,04 kW

Settling time of the power output after a change in set-point Pro% — Psow Time / Zeit: 40,0 s

with minimal gradient: /

. ) 4 ! . ) Gradient: -0,349%Pnwx/s
Einschwingzeit der Leistung fiir einen Soliwettsprung mit

minimatem Gradienten: Psos — Pro% Time / Zeit. 37,8 s
0,350 Prmaxfs Gradient: 0,353%Pmax/s
Settling time of the power output after a change in set-point Pao% — P1os. Time / Zeit: 107,8s

with maximum gradient/

. ) . . . . Gradient: -0,638%Prox/s
Einschwingzeit der L eistung fiir einen Soliwertsprung mit

maximafem Gradienten: Piox — Pso% Time / Zeit: 1062 s
20,640 Pmax/s Gradient: 0,639%Pmax/s
Note / Anmerkung:

The active power results of the SUN2000-8KTL-MO can be applied to the SUN2000-8KTL-M2, SUN2000-10KTL-
MO (-M2) and SUN2000-12KTL-MO (-M2) scaled (by the factor Pmaxnotmeasure / Pmax, sun2008-8x7L.a0).

The settling time results and active power gradient of the SUN2000-8KTL-MO can be applied tc the SUN2000-
8KTL-M2, SUN2000-10KTL-MO (-M2) and SUN2000-12KTL-MO (-M2) directly.

The active power results of the SUN2000-20K7L-MO can be applied toc the SUN2000-20K7L-M2, SUN2000-
15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) scaled (by the factor Pinexnotmeosure / Pmax, Sunzess 20K7L-10).

The settling time results and active power gradient of the SUN2000-20KTL-MO can be applied to the SUN2000-
20KTL-M2, SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) directly. /

Die Wirkleistungsergebnisse des SUN2000-8KTL-M0 kdnnen auf den SUN2000-8KTL-M2, SUN2000-10KTL-MO
(-M2) und SUN2000-12KTL-MO (-M2) refativ (iiber den Faktotr Pmax notmsssurs | Pmex, sunzose-sxTL.M0) Ubertragen
werden.

Die Einschwingzeiten und Gradienten der Wirkleistung des SUN2000-8KTL-MQ kénnen auf den SUN2000-8KTL-
M2, SUN2000-10KTL-M0 (-M2) und SUN2000-12KTL-MO (-M2) direkt (ibertragen werden.

Die Wirkieistungsergebnisse des SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-M2, SUN2000-15KTL-
MO (-M2) und SUN2000-17KTL-MO (-M2) refativ (iiber den Fakior Pmex.nameasure | Pinax, sun2oso.20ktL.M0) Gbertiagen
wetrden.

Die Einschwingzeiten und Gradienten der Wirkleistung des SUN2000-20KTL-MO k&nnen auf den SUN2000-
20KTL-M2, SUN2800-15KTL-MO (-M2) und SUN2000-17KTL-MO (-M2) direkt ibertragen werden.
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3. Annex 3 — Extract from the test report

r%} Extract from the test report - Part 2: grid control capability
\&) Report No.:
J2UREAL Page 12 of 21 19THC316_TR3_Rev25_0_excerpt-part_2_0

4.1 ACTIVE POWER OUTPUT / WIRKLEISTUNGSABGABE

|4.1.3 Active power feed-in as a function of grid frequency / Wirkleistungseinspeisung in Abhéngigkeit der
Netzfrequenz

SUN2000-20KTL-M0 (V100R001)

Qverfrequency/ Mean power gradient at everfrequency / Mean gradient / Mittterer Gradient
Uberfrequenz Mittlerer Gradient der Wirkleistung zum 39,778 i
Zeitpunkt der Frequenziberhéhung -39,77%Pmon/'Hz

Max. Settling time / Max. Einschwingzeit 0,6s

Power gradient after recovery of Mean gradient / Mittlerer Gradient:
overfrequency / Gradient der Wirkieistung 9,8%Pvmin

nach Riickkehr aus Ubeifrequenz Max. gradient / Max. Gradient:

10,0%Pn/min

Underifrequency / | Mean power gradient at undesfrequency /

E 4 BN Mean gradient / Mittlerer Gradient
Unterfrequenz Mittlerer Gradient der Wirkieistung zum

Zeitpunkt der Frequenzunterschreitung 40,32%Pmom/Hz

Max. Settiing time / Max. Einschwingzeit 04s

Power gradient after recovery of Mean gradient / Mittlerer Gradient:
underfrequency / Graeient der 9,4%Pa/min
Wirkieistung nach Riickkehr aus Max. gradient { Max. Gradient -
Unterfrequenz 9 5%P/min

Note / Anmerkung:

The settling time results and active power gradient of the SUN2000-20KTL-M0 can be applied to the SUN2000-
20KTL-M2, SUN2000-8KTL-MQO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-
MO (-M2) and SUN2000-17KTL-M0O {-M2) directly. /

Die Einschwingzeiten und Gradienten der Wirkfeistung des SUN2000-20KTL-MO kénnen auf den SUN2000-
20KTL-M2, SUN2000-8KTEL-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-M0 (-M2), SUN2000-15KTL-
MO0 (-M2) une SUN2000-17KTL-MO {-M2) direk! ubertragen werden.
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Figure 9 — Results of active power control from [10]
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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-refevant parameters).

Repart No.:
Page 20 of 558 189TH0316_TR3_Rev2S 0

4.1 ACTIVE POWER QUTPUT

4.1.2 Gperating power limited by grid operator

a) Determine the setpoint accuracy

SUN2000-8KTL-M0 (V100R001)

Active power step Setpoint value Actual value Deviation

Max. (110) 8.80 110.0 8.80 110.0 0,00 -0.03
100 8.00 100.0 7.99 99.8 -0.01 -0.16

90 7.20 90,0 7,18 89,9 -0,01 -0.14

80 6,40 80.0 6,40 80,0 0,00 -0,02

70 5,60 70,0 5,56 69,5 -0.04 -0.46

60 4.80 60,0 4,79 599 -0,01 -0,12

S0 4,00 50,0 3,99 49,9 -0.01 -0,12

40 3,20 40,0 3,20 40,0 0,00 0,03

30 2,40 30,0 2,38 298 -0.02 -0.21

20 1,60 20,0 1,89 19,8 -0,01 -0,18

10 0.80 10,0 0,79 9.8 -0.01 -0,16

0 0.00 00 0,08 10 0.08 1,02

Power setpo Deviatio Deviatio

Maximum aclive power above the defined selpoint
(1-minute mean) 0 0,08 1,02

Maximum aclive power below the defined setpoint
(1-minute mean) 70 -0,04 -0,46

Grid disconnectian at xx% of P,

DC characteristics for test 4.1.2

PV-curve simulated according to EN 50530
Voltage of defined MPP [V] 600
Power of defined MPP kW] 8.8
Internal impedance [Q] 0
Note:

* At 0% setpoint the PGU stays connected without power feeding.
Method for remote disconneciion of the unit from grid:
The PGU can he disconnected from grid using the Siart/Stop controf (gO051_CriCmd_#8).
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@

Report No.:

Page 21 of 558 19TH0316_TR3_Rev25_0
4.1 ACTIVE POWER QUTPUT

SUN2000-20KTL-M0 (V100R001)

Active power step Setpoint value Actual value Deviation

Max. (110) 22,00 110.0 21,94 109.7 -0.06 -0.31
100 20,00 100,0 20.41 102,0 0.41 2,04

0 18,00 90,0 18,36 91.8 0.36 1.82

80 16,00 80,0 16.32 81.6 0.32 1.61

70 14,00 70.0 14,28 7.4 0.28 1.40

60 12,00 60.0 12,24 61.2 0.24 1.19

50 10,00 50.0 10.20 51.0 0.20 0.99

40 8.00 40,0 8.16 408 0.16 0.79

30 6.00 30.0 6.12 306 0.12 0.58

20 4,00 20,0 408 204 0.08 0.38

10 2.00 10,0 2,04 10.2 0,04 0.18

0 0.00 0.0 0.02 0.1 0,02 0.08

Deviation
[%Pa]

Power setpoint Deviation
[%Pn) [kW]

Maximum active power above the defined setpoint

(1-minute mean) 100 0.41 2,04
Maximum active power below the defined setpoint .

(1-minute mean) 110 0,06 -0,31
Grid disconnection at ¥xx% of P, *

DC characteristics for test 4.1.2

PV-curve simulated according to EN 50530

Vaoltage of defined MPP [V] 600

Power of defined MPP [k\WV] 22

Internal impedance [(] 0

Nete:

* At 0% setpaint 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 (gOD51_CriCmd_8).
Note:

The output power is set in the control software with an accuracy of 1%Pa or better.
The setpeint was set by the “®ata Colfecter Web” using the R5485-interface.
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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]:

Herstellererklarung zur Einhaltung der technischen Anforderungen der VOE-AR-N I %
4110:2018-11 ( 'P
Manufacturer’s declaration for compliance to technicai requirements of the VDE-AR-N e/
. [EuREAU]|
4110:2018-11
Datum / Date: 2020-12.16
Anhang 5/ Annex 5:
Active power output dependent on ambient temperature:
SUN2000-20KTL-MO/M2 Temperature derating curve
Temperature [°C] Output pewer depending on DC voltage (kW]
480 Ve 600 [Vac] 850 [Va]
-25 200 220 22.0
0 20.0 22.0 22.0
15 200 220 220
20 20.0 22.0 22.0
30 200 22.0 20.0
35 20.0 220 19.0
40 18.5 22.0 18.0
45 17.0 220 17.0
50 15.5 21.0 16.0
55 14.0 19.0 14.0
60 12.5 17.0 12.0
\\¥
< =~
E ! —15 1 \
7]
3
]
a
s | 10
=
g
-
=]
=
25 20 45 10 A 0 5 10 15 20 25 35 40 45 50 5
Ambient Temperature (°C)
e GOV AC e GO0V i 850Vdc
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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 L
4110:2018-11
Datum / Date: 2020.12.16
SUN2000-17KTL-M0/M2 Temperature derating curve
Temperature ["C] Output power depending on DC vcltage (kW]
400 [Vao] 600 [Vad] | 850 [Vae]
-25 17.0 18.7 18.7
0 17.0 18.7 187
15 17.0 18.7 18.7
20 17.0 18.7 18.7
30 17.0 18.7 187
35 170 18.7 18.7
40 17.0 18.7 18.0
45 17.0 18.7 17.0
50 USHS) 18.7 16.0
55 14.0 18.7 14.0
60 12.5 17.0 12.0
| | [ D
18 \
’ \\\
.-E 14 b
: ., N
S a4
§ 10
-9
: .
g
3 6
=
25 20 15 -1® 5 5 10 15 20 25 3@ 35 4 45 @ 55 O®
Ambient Temperature (°C)
s 00V IC e B0 OV AC 850vdc
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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 izl
4110:2018-11
Datum / Date: 2020.12.16
SUN2000-1SKTL-M0/M2 Temperature derating curve
Temperature [°C] Output power depending on DC voltage (kW]
380 [Vid] 600 [Vad 850 [Var]
-25 15.0 16.5 16.5
0 15.0 16.5 16.5
15 15.0 16.5 16.5
20 15.0 16.5 16.5
30 15.0 16.5 16.5
35 15.0 165 165
40 15.0 16.5 16.5
45 15.0 16.5 16.5
50 15.0 16.5 16.0
55 14.0 16.5 14.0
60 125 16.5 12.0
16
g 12 |
-
~
b 15
g
s g
B
2
3 6
o
25 20 415 10 -5 o} S) 10 15 20 25 30 35 40 45 50 55 60
Ambient Temperature (°C)
380V AC w600V dC 850Vdc
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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 izl
4110:2018-11
Datum / Date: 2020.12.16
SUN2000-12KTL-M0/M2Temperature derating curve
Temperature (*C] Output power depending on DC voltage (kW]
380 [Vae) 600 [Vac] 850 [Vac)
-25 132 13.2 13.2
0 132 13.2 13.2
15 13.2 13.2 13.2
20 13.2 13.2 13.2
30 132 13.2 13.2
35 13.2 13.2 13.2
40 13.2 13.2 13.2
45 13.2 13.2 13.2
50 13.2 13.2 13.2
55 13.2 13.2 13.2
60 12,56 13.2 12.0
14
L]
o 10—
2
g 8
&
5
= 6
2
>
0 A
.25 20 1S -10 -5 0 S 10 15 20 25 3® 35 40 A4S SO 55 68
Ambient Temperature {°C)}
e 3ZOVDC e 800VDC 850V 0C
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|Herste|lererkliirung zur Einhaltung der technischen Anforderungen der VDE-AR-N AP
4110:2018-11 ¥t |
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N S
4110:2018-11 [VERITAS |
Datum / Date: 2020-12-16
SUN2000-10KTL-M0/M2Temperature derating curve
Temperature [°C] Output power depending on DC voltage [kW]
320 [Vddl 600 [Vdd] 850 [Vad
-25 10.0 11.0 11.0
0 10.0 11.0 11.0
15 10.0 110 110
20 10.0 11.0 11.0
30 10.0 11.0 11.0
35 10.0 11.0 11.0
40 10.0 110 11.0
45 10.0 11.0 11.0
50 10.0 11.0 11.0
55 10.0 11.0 11.0
60 10.0 11.0 1.0
<
z 8
S
v
3
[=]
-9 57
3
a
5 a
o =
25 20 -15 -10 -5 0 5 10 1S 20 25 30 35 40 45 SO 55 60
Ambient Temperature (°C)
—320VdC e 500VdC 850Vdc
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3.3. Reactive power

@\] Extract from the test report - Part 2: grid control capability
Report No.:
Page 13 of 21 19THO0316_TR3_Rev25_0_excerpt-part 2 0

4.2 Reactive power provision / Bfindie/stungsbereitsteliung

4.2.1 Reactive power response in the normal operation {(Q = 0 kvar) / Blindfeistungsverhalten im
Normaibetrieb (Q = 0 kvar)

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

SUN2000-8KTL-MO (V100R001)
PP. | Qs | Qo | Qe | PIPn | Qoo | Q@ | Que

[%]) [kvar] [%] [kvar]

0 -5,4 —- St 60 -53 54
Control of reactive power in normal a
aperatien mode and maximum reactive 10 -5,4 - 54 70 -53 - 55
power range / _ — }
Blindleistungsverhaiten im Nornatbetrieb 20 5.4 54 80 53 5.5
und maximater Bfindfeistungsstetibereich 30 53 — 54 90 -5,1 - 5,0

40 -5,3 —- 54 100 -3,7 3,6

50 -53 == 54 Prmax 0.1 0.1

SUN2000-20KTL-M0 (V100R001)

PP. | Qs | Qo | Qep | PIPn | Qre | Qo | Qe
(%] [kvar] [%] [kvar]

0 -13,2 0,0 13.2 60 -13,2 04 13,2

Control of reactive power in normal
operation made and maximum reactive 10 -13,2 03 13,2 70 -13.3 04 13,2

power range / 1

Blindleistungsverhalten im Nermalbetrieb 20 13,2 03 13.2 s 133 04 13,2
und maximater Bfindleistungsstetibereich 30 -13,2 03 13,2 90 -12,7 04 12,7
40 -13,2 03 13.2 100 -8,5 04 9,2

50 -13.2 0.3 13,2 Proax 0.6 0.4 0.5

Note / Anmerkung:

In the normal operating mode (Q = 0) the reactive power results of the SUN2000-20KTL-MO can he applied to the
SUN2000-20KTL-M2, SUN2000-8KTL-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2),
SUN2000-1SKTL-MO (-M?2) and SUN2000-17KTL-MO (-M2) directly.

For measurements of maximum reactive power range the reactive power results of the SUN2000-8KTL-MO can
be applied to the SUN2008-8KTL-M2, SUN2000-10KTL-M® (-M2) and SUN2000-12KTL-MO (-M2) scaled (by the
factor Pmaxastmeasure | Pmaxs SUN2000.6KTL.A20).

For measurements of maximum reactive power range the reactive power results of the SUN2000-20KTL-MO can
be applied to the SUN2000-20KTL-M2, SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) scaled (by the
factor Pmax netnaasure / Pmax. sunzoeo.zexmime). |

Im Narmaftbetrieb (Q = @) kdnnen je Bfindleistungsergebnisse des SUN2000-20KTL-MO auf den SUN2000-
20KTL-M2, SUN2000-8KTL-MO (-M2}, SUN2000-10KTL-MO (-M2}, SUN2000-12KTL-MO0 (-M2), SUN2000-15KTL-
MO (-M2) und SUN2000-17KTL-MO (-M2) direkt (ibettragen werden.

Fir Messungen ddes maximajem Blindleistungsstetibereichs kénnen die Blindleistungse:gebnisse des SUN2000-
8KTL-MO auf den SUN2000-8KTL-M2, SUN2000-10KTL-M0 {-M2) und SUN2000-12KTL-M0 (-M2) refativ {iber
den Faktar Pmex.notmessure | Pmex, sunzeso-skeme) (ibertragen werden.

Fir Messungen ddes maximalem Blindieistungsstetibereichs kdnnen die Blindleistungsergebnisse des SUN2000-
20KTL-MO auf den SUN2000-20KTL-M2, SUN2000-15KTL-M® (-M2) und SUN2000-17KTL-MO (-M2) refativ (iiber
den Faktor Pinas,notmessue / Pmax, SUN2a00-20kTLMe) EiDertragen werden.
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Extract from the test report - Part 2: grid control capability

4.2 Reactive power provision / Btindteistungsbereitstefiung

Page 14 of 21

Page 66 of 126

Report No.:

19THO316_TR3_Rev25 0 excerpt-part 2 0

4.2.3 Measuring separate operating points in the voltage-dependent PQ diagram / Vermessung einzefner
Arbeitspunkte des spannungsabhingigen PQ-Diagramms

SUN2000-8KTL-M0 (V100R001)

Waerking peints ef the voltage dependent
P-Q-diagram /

Arbeitspunkte des spannungsabhingigen
P-Q-Diagramms

WP/ AP U/Un [%] PPy (%] Q [kvar]
1ind. 90,1 21 -54
2ind. 90,1 11,2 -5,4
3ind. 80,2 21,4 -5,4
4 ind. 90,2 31,6 -5,3
Sind. 90,2 41,7 53
6ind. 90,2 519 -53
7 ind. 90,3 62,1 -5.3
8ind. 90,3 723 -53
9ind. 90.3 80,9 -53
10 ind. 90,3 91,1 .41
11 ind. 90.4 101.1 -2.2
12ind. - -—

1 cap.  kap. 80,1 0.1 54
2 cap. [ kap. 90.2 92 5.4
3 cap. / kap. 90,2 19,4 5.4
4 cap. f kap. 90,2 29,6 54
5 cap. / kap. 90,2 39,7 54
6 cap. f kap. 90,3 499 5.4
7 cap. { kap. 80,3 60,1 54
8 cap./ kap. 90,3 70,3 55
9 cap. / kap. 90.3 79,2 5,5
10 cap. { kap. 90.3 89,9 4.3
11 cap. / kap. 90,4 100,6 24
12 cap. { kap. — — -—-

WP/ AP WUn [%] P/Pn [%] Q [kvar]
1ind. 110.2 21 -5.4
2 ind. 110,2 11,3 -5,4
3ind. 110,2 21.4 -5.4
4ind 110,2 31,6 -6.3
5ind. 110,2 418 -5,3
6ind. 110,3 520 -5.3
7ind. 110.3 62,2 -53
8ind. 110.3 72,4 -53
9ind. 110.3 825 -5.3
10 ind. 1101 90,1 -5,0
11 ind 110.1 191,3 -3,7
12 ind. 110.2 110,8 0.1

1 cap. / kap. 110.2 01 5.4
2 cap. / kap. 110,2 83 54
3 cap. [ kap. 110,2 19,5 5.4
4 cap. / kap. 110,2 29,6 54
5 cap. / kap. 110.3 39,8 5.4
@ cap. / kap. 110.3 499 54
7 cap. / kap. 110.3 60,1 54
8 cap. [ kap. 110,3 70,3 5,5
9 cap. / kap. 1104 80,5 )
10 c3p. { kap. 1101 90,8 5.1
11 cap. { kap. 1101 101,2 3.6
12 cap. { kap. 110,2 110,7 01
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N Report No.:
Page 15 of 21 19TH0316_TR3 Rev25 0 excerpt-part 2 0
4.2 Reactive power provision / Btindteistungsbereitstefiung
SUN2000-20KTL-M0 (V100R001)
WP/ AP U/Un (%] P/Pn [%] @ [kvar)
1ind. 89,7 1.1 -13,2
2ind. 897 10,2 -13,2
3ind. 89,7 19,8 -13,2
4ind. 89,7 30,4 -13,2
5ind. 89,8 40,2 -132
6 ind. 89,8 50,2 -13,3
7 ind. 89,8 59,9 -13,3
8 ind 89,8 70,0 -13,3
9ind. 899 80,2 -133
10 ind. 89,9 89,9 -10,5
11 ind. 89,9 99,9 -5,8
12 ind. — -— -
1 cap. / kap. 89,7 1,0 13.2
2 cap. [ kap. 89.7 10.3 13.2
3 cap. / kap. 89,7 20,0 132
4 cap. { kap. 89,8 30,3 13.2
5 cap. [ kap. 80,8 40,3 13,2
6 cap. / kap. 89.8 50,5 13.2
7 cap. { kap. 89,8 60,0 13.2
8 cap. kap. 89,9 70,0 13.2
9 cap. ! kap. 89.9 $0.0 13,2
10 cap.( kap. 89,9 90,0 10,4
Worki@g points of the voltage dependent :; :E : :Zz giﬂ 1?2'0 5_8
P-Q-diagram / . -
f;’_’gﬁ’gg;’r’;‘;ﬁn‘::s spannungsabhangigen WP /AP Uiln (%] PP %) Q [kvar]
1ind. 109.7 1.1 -13.2
2ind. 109.7 10,4 -13.2
3ind. 109,7 20.0 -13.2
4 ind. 109.8 30,4 -13,2
5ind. 109,8 40,3 -13,2
6ind. 109.8 50,3 -13.2
7ind. 109,8 60,1 -13,2
8ind. 109.8 70,1 -13,2
9ind. 109.9 80,2 -13,2
10 ind. 109,9 89,9 -12,7
11 ind. 109,9 99,8 9,2
12 ind. 109.9 108,2 0.6
1 cap. f kap. 109,7 1,0 13,2
2 cap. ! kap. 109,7 10,3 13,2
3 cap. {kap. 109.8 20.0 132
4 cap. { kap. 109.8 30,3 13,2
S cap./ kap. 109.8 40,3 13,2
6 cap. / kap. 109.8 50,3 13.2
7 cap. { kap. 109.8 60,1 13.2
8 cap. / kap. 109.9 70.1 13,2
9 cap. / kap. 109,9 80,2 13,2
10 cap. / kap. 1099 89,5 12,7
11 cap. ( kap. 109.9 99,9 9,2
12 cap. ! kap. 1099 108,2 | 0.5
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f] Extract from the test report - Part 2: grid control capability

E
\ /

N o Report No.:
LA Page 16 of 21 19TH0316_TR3 Rev25 0 excerpt-part 2 0

4.2 Reactive power provision / Btindteistungsbereitstefiung

Note / Anmerkung:.

The voltage-dependent reactive power results of the SUN2000-8KTL-MO can be applied te the SUN2000-8KTL-
M2, SUN2000-10KTL-MO (-M2) and SUN2000-12KTL-MO (-M2) scaled {by the factor Pmex.notmeasure / Pmaz, sunzeeo-
IKTL-MO)-

The voltage-dependent reactive power results of the SUN2000-20KT7L-MO can be applied to the SUN2000-
20KTL-M2, SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) scaled (by the factor Pmasnomeasue / Pmax,
SUN2800.20KTL.MO)- |

Die Spannungsabhingigen Blindleistungsergebnisse des SUN2000-8KTL-MO kénnen auf den SUN2000-8KTL
M2, SUN2000-10KTL-MO (-M2) und SUN2000-12KTL-MO0 {-M2) refativ ((iber den Faktor Pmsx.nomesswe | Prax,
SUN2000-8KTL-Me) Tberiragen werden.

Die Spannungsabhangigen Blindieistungsergebnisse des SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-
M2, SUN2000-15KTL-MO (-M2) und SUN2000-17KTL-MO (-M?2) refativ ((iber den Faktor Pumsx.nomeasus | Pmax,
SUN2000-20krL.M0) Tberiragen werden.
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i
L}
\&Y,
[EUREAU |

Page 17 of 21

4.2 Reactive power provision { Btindteistungsbereitsteffung

4.2.4 Reactive power following setpont / Blindfeistung nach Soflwertvorgabe

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

Report No.:

19THO0316_TR3_Rev25 0 excerpt-part 2 0

SUN2000-8KTL-M0 (V100R001)

Control of reactive power through set-
point signal /

Blindleistungsregefung durch
Sollwertvorgabe

0 Power factor /
Verschiebungsfaktor

= Reactive power /
Blindleistung

Puin at / bei Qmax

50%Pn

Longest settling time /
Léngste Einschwingzeit

Parameter

Settling time / Einschwingzeit

Standard time / Standardzeit
(125% Qmax /s)

t<60s
(1 .660%:Qmalls)

16s
(4Qmax - ‘Qma:)

1134 s
(*Qma( i -Qma:)

SUN2000-20KTL-MO (V100R001)

Caontrol of reactive power through set-

Power factor /

= Reactive power /

point signal / O Verschiebungsfaktor Blindleistung
Blindleistungsregelung durch
Sollwertvorgabe Prin at / bel Qurax 58%P.
Parameter Settling time / Einschwingzeit
Longest settling time / Standar?ztgeéSta;)dardzelf .0 1’_6*5()
Langste Einschwingzeit ( o Qmex /5) (*Qmax -~ -Qumax)
t<60s 1138 s

($ ,GGO%QmaJS)

(mea— - ‘Qnax)

Centrol of reactive power through set-
point signal /

Blindleistungsregetung durch
Sollwertvorgabe

Power facter /
Verschiebungsfaitor

0 Reactive power /
Blindleistiing

Puin at / bei Qmax

50%Pn

Longest settling time /
Langste Einschwingzeit

Parameter

Setiling time / Einschwingzeit

Fast settling time / Schnefle
Einschwingzeit
(3t =6s)

t<60s
(3t =60s)

86s
{+Qmax -+ -Qmax)

70,6 s
(cosp = 1,000 --+ +Qmax)

Note / Anmerkung:

The Q setpaint control function does not provide PT1 (1st order lowpass) filtering effect. The settling time was
determined using a tolerance band of +5%Pn.
For country code setting VDE-AR-N 4110:2018-11, the cos¢ control function shows PT1 behaviour. The settling
time was determined using a tolerance band of +5%P. /
Die Q-Sofiwertvorgabe bietet keinen PT1-Filtereffekt, die Blindieistungsénderung erfolgt mit dem vordefinierten
Gradient. Die Einschwingzeit wurde mit einem Toleranzband von +5%F» bestimmt.

Fir Landereinsteftung VDE-AR-N 4110:2018-11 zeigt die cosg Regefungsfunktion PT1 Verhaiten. Die
Einschwingzeit wurde mit einem Toleranzband von 5 %P bestimmt.
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[BEUREAD |

Page 18 of 21

4.2 Reactive power provision / 8tindleistungshereitstefiung

SUN2000-20KTL-MO (V100R001)

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

Report No.:

19THO0316 TR3 Rev25 0 excerpt-part 2 0

Control of reactive power through set-
point signal /

= Power factor /
Verschiebungsfaktor

5 Reactive power /
Biindieistung

Blindleistungsregelung durch
Soltwertvoigabe

Puin at / bei Qmax

50%Pn

Set-point / Soliwert

Measured value / fstwert

Soliwertvorgabe

Sel-peint accuracy ef reative pewer / -6,60 kvar -6.65 kvar
Einstellgenauigkeit der Blindleistung 0,00 kvar 0.15 kvar

6,60 kvar 6,62 kvar
Control of reactive power through set- 0O Power facter / = Reactive power /
point signal / Verschiebungsfaktor Biindleistung
Blindleistungsregelung durch )
Soﬂwem/ofgabe Puin at / bef Qmax 100%Pn

Set-point / So/wert Measured value / fsiwert

Set-point accuracy of realive pewer / -6.60 kvar -6,52 kvar
Einstel'genauigkeit der Blindleistung 0.00 kvar 0.28 kvar

6,60 kvar 6.76 kvar
Control of reactive power through set- X Power factor / 0 Reactive power /
point signal / Verschiebungsfaktor Blindleistung
Blindlsistungsregelung durch ]

Puin at / bei Qmax 50%Pn

Set-point accuracy of power factor /

Einstelfgenauigkeit des
Verschiebungsfaktors

Set-point / Soffwert Measured value / Istwert
0,845 (ind ) 0.841 (ind.)
1,000 1,000
0.845 (cap.) 0,837 (cap )

Control of reactive power through set-
point signal /

5 Power factor /
Verschiebungsfaktor

0 Reactive power /
Blindieistung

Blindlefistungsregelung durch
Solfwertvorgabe

Puin at / bei Qmax

100%Pn

Set-point/ Solfwert

Measured value / fsiwert

Set-point accuracy of power factor /

Einstellgenauigkeit des
Verschiebungsfaktors

0,950 (ind.) 0.850 (ind.)
1,000 1,000
0.950 {cap.) 0,951 (cap.)

Note / Anmerkung:

and SUN2000-17KTL-MO (-M2) directly.

17KTL-MO {-M2) directly. /

The reactive power results of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-
8KTL-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTi.-MO (-M2), SUN2000-15KTt-M0 (-M2) and
SUN2000-17KTL-M® (-M2) scaled {bY the factor Pmaxnomeasure ! Prmax, SUN20a8-20KTL-M8).

The displacement factor results of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2,
SUN2000-8KTL.-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO {(-M2), SUN2000-15KTL-MO (-M2)

The settling time results of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-8KTL-
M0 (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-MO (-M2) and SUN2000-

Die Blindleistungsergebnisse des SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-M2, SUN2000-8KTL-
MO (M2}, SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO {-M2), SUN2000- 15KTL-MO (-M2) und SUN2000-
17KTL-MO (-M2) refaliv (liber den Faktor Prax.notmeasurs ! Pmax. sunzeco-2okTL-m0) {iberiragen werden.

Copynght © Bureau Ver tas Consuner Pioducts Services Germany GmbiH
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3. Annex 3 — Extract from the test report

i{;'f?] Extract from the test report - Part 2: grid control capability
\ey) Report No.:
LA Page 19 of 21 19TH0316_TR3 Rev25 0 excerpt-part 2 0

4.2 Reactive power provision / Btindteistungsbereitstefiung

Die Verschiebungsfaktorsergednisse des SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-M2, SUN2000-
8KTL-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO0 {-M2), SUN2000-15KTL-MO (-M2) und
SUNZ2000-17KTL-MQO (-M2) direkt Ubertragen werden.

Die Einschwingzeitsergebnisse des SUN2000-20KTL-MOC kénnen auf den SUN2000-20KTL-M2, SUN2000-8KTL-
MO (-M2), SUN2000-10KTL-M0 (-M2), SUN2000-12KTL-MO {-M2), SUN2000-15KTL-MO (-M2) und SUN2000-
17KTL-MO {-M2) direkt tibertragen werden.
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Extract from the test report - Part 2: grid control capability

Repoit No.;
Page 20 of 21 19THO316_TR3_Rev25_0_excerpt-part_2_0

4.2 Reactive power provision [ Slindie(stungsbereitstefiung

4.2.5 Q(V) control / Q(U) Regelung
4.2.6 Q(P) control / Q(P) Regeiung

4.2.7 Reactive power Q with voltage limitation function / Blindleistung Q mit
Spannungsbegrenzungsfunktion

The Q(U) and Q(P) control function were tested, please see test
report. {

Die Q(U)- und Q{P)-Regetung wtrden gepriift, diese sind im

Remark / Anmerkung: Prafbericht hinterfegt.

The reactive power Q with voltage limitation function was not tested. /
Die Q(U)-, Q(P)-Regelfung und Bfindleistung Q mit
Spannungsbegrenzungsfunktion wurden nicht geprift.

Copyright ® Buresu Venias Consumer Pieducts Services Germany GmbH
This repert must net be reproduced in part er in full without the written appreval of 8Y CPS GmbH.

Figure 12 — Results of reactive power control from [10]
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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 in parameter list,
see Annex 5) does 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.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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Description of methods for the reactive power supply and the reactive power provision within the voltage
corridor [7]:

Report No.:
Page 39 of 558 19THO316_TR3_Rev25_0

4.2 REACTIVE POWER PROVISION

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

" For country code setting VDE-AR-N 4110:2018-11:
for all absupt set-point changes, the reactive power control methods b), c) and d} (see above) provide PT1 (1%
order lowpass) filiering effect.

2 The PGUs in the series provide only one kind of Q(U) control function (methods c), see above), the Q(U)-
characteristic line is free programmable using up to 10 supparting points.
The on the PGU level implanted Q(U) control function can e used hoth for 4.2.5 @(U) controf and 4.2.7
Reactive power Q with voltage limitatien functien 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 project planning. If needed, this has to be implemented on the plant level e.g. in the
superimposed PGS controller.

Note (Manufacturer’s data)

The interface (RS485) and corresponding software tool (Data Coflector Web) is available fer setting / controlling
active and reactive power.

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%Smax (using Q set-point) or cose = 0,8 (using cose set-point) is
possible.

At overvoltage the apparent / active power threshold limite the injected power. At undervoltage the apparent
currentlimitation will also contribute.

The continuous provision is possible within the voltage corridor 80%Un through 120%Un and the frequency range
between 47,5 and 52,0 Hz

A permanent active power reduction can be applied by setting parameters Plmilt and Pmaxref (the following
applies: Plimilt s Pmaxref s Pmax. Default: Plimift = Pmaxref = Pmax.).

The value of Plimitt will then be the new active power limitation which will not be exceeded during eperation ef the
PGU. while Pmaxref will be the new reference for the P set-point control. Any signal for a setpoint of
100%Pmanxref, by the ripple control receiver or other P-parameter setpoint, causes the PGU to inject the new
lower Pmac-value (active power higher than new lower Pmax-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 based on the following values:

Apparent current limit [A] Active [ Apparent power limit [kW [ kVA]
SUNZ2000-8KTL-MO (-M2) 13,4 8,83/8.8
SUN2000-10KTL-MO (-M2) 17.0 11,03/ 11,0
SUN2000-12KTL-M0 (-M2) 20,0 13,23/13,2
SUN2000-15KTL-MO (-M2) 25,2 16,563 116,5
SUN2000-17KTL-MD (-M2) 28,5 18731187
SUN2000-20KTL-MO (-M2) 33,5 22,0122,0

The resulting voltage dependent PQ operating points can be feund in manufacturer's declaration document
F.4_Declaiation of manufaclurer_tHuawei SUNZ2000-8-20KTL-M®_M2_Series_V1.0 (see Annex 5 — PQ-
capability -- Extract from the manufacturer's declaration document £.4_Declaration of
manufacturer_Huawei_SUN2000-8-20KTL-MO_M2_Senes_V1.0)
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Report No.:
Page 40 of 558 19THO0316_TR3 Rev25 0

Note:

% The table above and diagrams in Annex 5 show the default PQ-made of the units - parameter Plimit
(marameter No.7 in Annex ¢4 — Parameter fist) set to default (=FPmax), 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 Pn (nominal active power def:ned by
manufacturer), in this case the units can provie a reactive power supply corresponding to cos¢ = 0,909 at full
load operation at U = Un or a reactive power supply corresponding to cos¢ = 0,960 at full load operation at U
=0,9'Un. The power contrel is therefore based on the following values:

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

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

SUN2000-8KTL-MO (-M2) 13,4 8,0%/8,8

SUN2000-10KTL-M0 (-M2) 17,0 10,04/11,0
SUN2000-12KTL-M0 (-M2) 20,0 12,09/132
SUN2000-15KTL-MO (-M2) 25.2 15,09 /16,5
SUN2000-17KTL-M0 (-M2) 28,5 17.09/187
SUN2000-20KTL-M0 (-M2) 335 20,09/ 220

The resuiting voltage dependent PQ operating points just like which showed in manufacturer’s declaration
document F.4 Deciaration of manufacturer_Huawei SUN2000-8-20KTL-M0O_M2_Series V1.0 (see Annex 5 —
PQ-capability -- Extract from the manufacturer's deelaration decument F.4_Declaration of
manufacturer_Huawe; SUN2000-8-20KTL-M®_M2_Series_V/1.0) with additional active power limitation to P,
(see Figure 7).

PQ Curve of SUN20U0O-20KTL-MO

[}

PQ Curve of SUN2000-20KTL-M2 . : !
i active powerby setting !
]

220 1 parameter Plimit = P,
TassdavaeseddaIPolhacsdS 1
1580 9
' 140 4 ' Y=l 15pu
| L | - veosspu
s | ol g ——-U0%py
x UsO 34 p.u
& l 110
' — - U-092pu
100 1
I ' Y09 pu
i 3054 i — U-088pu
l 0.0 1 ' ——Ye) 8Sp u
| » |
' 6.0 1 '
5.0 4 '
I 4.0 9 '
I 3.0 1 '
j w |
! 10 1 |
Qind ] - —_— - A aw
-18.023.012.051.010.0.9.0 .80 7.0 69 -50 40 30 -20 .20 G0 1.0 2.0 3.0 40 50 GO 7.0 60 9.0 100110120 130140
Qxvary

Figure 7 = Example for PQ-mode with reduced output active power
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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 just 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 cosg = 0,909 at full load operation at U = U, or a reactive
power supply corresponding to cosg = 0,960 at full load operation at U = 0,9-Un.

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.
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The resulting voltage dependent PQ operating points as follows ([14]):

Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N 47,2
4110:2018-11 [""
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N I
4110:2018-11
Datum / Date: 2020-12-16
Anhang 4/ Annex 4.
Operating points in the voltage dependent PQ diagram:
SUN2000-8KTL-MO0 SUN2000-8KTL-M2
U,=1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
8.80 0.00 0.00
8.00 3.67 3.67
7.20 5.06 -5.06
6.40 5.28 -5.28
5.60 5.28 5.28
4.80 5.28 -5.28
4.00 5.28 -5.28
3.20 5.28 -65.28
2.40 528 -5.28
1.60 5.28 -5.28
0.80 528 -5.28
0.00 528 -5.28
U, =0.95 p.u.
P {kw) Q (kvar)
8.78 0.0 0.00
8.00 363 3.63
7.20 503 503
6.40 528 .5.28
5.60 528 -5.28
4.80 528 -5.28
4.00 528 -5.28
320 528 -5.28
240 528 -5.28
1.60 528 -5.28
0.80 528 -5.28
0.00 5.28 -5.28
Un=0.90 p.u.
P (kW) Q (kvar)
8.32 0.00 0.00
8.00 229 2.29
7.20 417 -4.17
6.40 5.28 -5.28
5.60 5.28 -5.28
4.80 5.28 -5.28
4.00 5.28 -5.28
3.20 5.28 -5.28
2.40 5.28 -528
1.60 528 -5.28
0.80 528 -5.28
0.00 5.28 -5.28
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 09/19
Page 18/36
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N NETR
4110:2018-11

Datum / Date: 2020.12.16

h=0.85p.u.
P (kW) Q (kvar)
7.86 0.90 0.00
7.86 0.00 0.00
7.20 3.15 -3.15
6.40 4.58 -4.56
560 5.28 -5.28
480 5.28 -5.28
4.00 5.28 -5.28
3.20 5.28 -5.28
240 528 -5.28
1.60 5.28 -5.28
0.80 5.28 -5.28
0.00 5.28 -5.28

PQ Curve of SUN2000-8XTL-MO
PQ Curve of SUN2000-8KTL-M2

10.0

5.0 4 V3Hou

PLkW)

40 1

3.0 1

20 4

10 4
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g
L

-6.0 -50 40 -30 -0 -0 0.0 Lo 20 3.0 4.0 5.0 6.0
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N

4110:2018-11

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

4110:2018-11

Datum / Date: 2020.12.16

[(GUREAL |
YERITAS

SUN2000-10KTL-M0 SUN2000-10KTL-M2

Uo=1.00/1.05/1.10/1.15 p.u.

P (kW) Q (kvar)
11.00 0.00 0.00
10.00 458 -4.58
9.00 6.32 -6.32
8.00 6.60 -6.60
7.00 6.60 -6.60
6.00 6.60 -6.60
5.00 6.60 -6.60
4.00 6.60 -6.60
3.00 6.60 -6.60
2.00 6.60 -6.60
1.00 6.60 -6.60
0.00 6.60 -6.60
U,=095p.u.
P (kW) Q (kvar)
11.00 0.00 0.00
10.00 458 -4 58
9.00 6.32 -6.32
8.00 6.60 -6.60
7.00 6.60 -6.60
6.00 6.60 -6.60
5.00 6.60 -6.60
4.00 6.60 -6.60
3.00 6.60 -6.60
2.00 6.60 -6.60
1.00 6.60 -6.60
0.00 6.60 -6.60
U,=0.90 p.u.
P (kW) Q (kvar)
10.56 0.00 0.00
10.00 3.38 -3.38
9.00 552 -5.52
8.00 6.60 -6.60
7.00 6.60 -6.60
6.00 6.60 -6.60
5.00 6.60 -6.60
4.00 6.60 -6.60
3.00 6.60 -6.60
2.00 6.60 -6.60
1.00 6.60 -6.60
0.00 6.60 -6.60
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 ~ 09/19
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N
4110:2018-11
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N
£ [GUREALU
4110:2018-11
Datum / Date: 2020.12.16
h=0.85p.u.
P (kW) Q (kvar)
9.97 0.00 0.00
9.97 0.00 0.00
9.00 429 -4.29
8.00 5.95 -5.95
7.00 6.60 -6.60
6.00 6.60 -6.60
5.00 6.60 -6.60
4.00 6.60 -6.60
3.00 6.60 -6.60
2.00 6.60 -6.60
1.00 6.60 -6.60
0.00 6.60 -6.60
PQ Curve of SUN2000-20KTL.-MO
PQ Curve of SUN2000-10KTL-M2
120 4
e T ——
P - 9.0 =TT ~
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N
4110:2018-11
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N NIER/
4110:2018-11
Datum / Date: 2020.12.16
SUN2000-12KTL-M0 SUN2000-12KTL-M2
Un=1.00/1.05/1.10/1.15 p.u.
P (kW) Q (kvar)
13.20 0.00 0.00
12.00 550 5560
10.80 7.59 -7.59
8.60 7.92 -7.92
8.40 7.92 -7.92
7.20 7.92 -7.92
6.00 7.92 792
4.80 7.92 -7.92
3.60 7.92 -7.92
240 7.92 -7.92
1.20 7.92 .7.92
0.00 7.92 .7.92
U,=095p.u.
P (kW) Q (kvar)
13.11 0.00 Q.00
12.00 528 -5.28
10.80 7.43 743
38.60 7.92 -7.92
8.40 7.92 -7.92
7.20 7.92 -7.92
6.00 7.92 -7.92
4.80 7.92 -7.92
3.60 7.92 792
240 7.92 -7.92
1.20 7.92 -7.92
0.00 7.92 -7.92
U,=0.90 p.u.
P (kW) Q (kvar)
12.42 Q.00 Q.00
12.00 3.20 -3.20
10.80 6.13 -6.13
960 7.88 -7.88
8.40 7.92 -7.92
10.80 7.92 -7.92
38.60 7.92 -7.92
8.40 7.92 .7.92
7.20 7.92 792
6.00 7.92 792
4.80 7.92 -7.92
3.60 7.92 -7.92
F.4 BUREAU VERITAS CPS Germany — Manufacturer declaration / V01 09/19
Page 22/36
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Herstellererklarung 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: 2020.12.16

n=0.85p.u.
P (kW) Q (kvar)
11.73 0.00 0.00
11.73 0.00 0.00
10.80 4.58 -4.58
9.60 6.74 -6.74
8.40 7.92 -7.92
7.20 7.92 -7.92
6.00 7.92 -7.92
4.80 7.92 -7.92
3.60 7.92 -7.92
240 7.92 -7.92
1.20 7.92 -792
0.00 792 -7.92

PQ Curve of SUN2000-12KT\-M0O
PQ Curve of SUN2000-12KTL-M2
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Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N I - ¢
4110:2018-11 [j@"i
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N NIER/
4110:2018-11
Datum / Date: 2020.12.16
SUN2000-15KTL-M0 SUN2000-15KTL-M2
n=100/105/110/1.15 p.u.
P (kW) Q (kvar)
16.50 0.00 0.00
16.00 6.87 -6.87
13.50 9.49 -9.49
12.00 9.90 -9.90
10.50 9.90 -9.90
9.00 9.90 -9.90
7.50 990 -9.90
8.00 9.90 -9.90
4.50 9.90 -9.90
3.00 9.90 -9.90
1.50 9.90 -9.90
0.00 9.90 -9.90
U,=0.95p.u.
P (kW) Q (kvar)
16.50 0.00 0.00
15.00 6.87 -6.87
1350 949 -9.49
12.00 9.90 -9.90
10.50 9.90 -9.90
9.00 9.90 -9.90
7.50 9.90 -9.90
8.00 9.90 -9.90
4.50 990 -9.90
3.00 9.90 -9.90
1.80 9.90 -9.90
0.00 9.90 -9.90
U,=0.90 p.u.
P (kW) Q (kvar)
15.65 0.00 0.00
156.00 4.46 -4.46
13.50 7.92 -7.92
12.00 990 -9.90
10.50 9.90 -9.90
9.00 9.90 -9.90
7.50 9.90 -9.90
8.00 9.90 -9.90
450 9.90 -9.90
3.00 990 -9.90
1.60 9.90 -9.90
0.00 9.90 -9.90
F.4 BUREAU VERITAS CPS Germany - Manufacturer declaration / VVO1 09/19
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3. Annex 3 — Extract from the test report

Herstellererklarung zur Einhaltung der technischen Anforderungen der VDE-AR-N
4110:2018-11
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N
4110:2018-11
Datum / Date: 2020.12.16
n=0.85 p.u.
P (kW) Q (kvar)
14.78 0.00 0.00
1478 0.00 0.00
13.50 6.02 -6.02
12.00 8.63 -8.63
1050 9.90 990
9.00 9.90 -9.90
7.50 9.90 -9.90
6.00 9.90 -9.90
4.50 9.90 -9.90
3.00 990 -9.90
1.50 990 -9.90
0.00 990 -9.90
PQ Curve of SUN200O-1SKTL-MO
PQ Curve of SUN2000-15KTL-M2
18.0
17.0 4
1650 4
S T ¥
140 +
I' . 13.0 9
" 120 4 -\!
l 11.0 9 — el 150
..... Us09Bpu
. 1005 —-—=Usd 9% pu
; 9.0 1 U M py
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U=09pu
7.0 U«) 88pu
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3. Annex 3 — Extract from the test report

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

4110:2018-11

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

4110:2018-11

Datum / Date: 2020.12.16

[BUREAU]
VERITAS

SUN2000-17KTL-M0 SUN2000-17KTL-M2

n=1.00/105/110/1.15 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 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
0.00 11.22 -11.22

U,=0.95p.u.

P (kW) Q (kvar)

18.68 0.00 0.00
17 .00 7.75 -7.75
1530 10.72 -10.72
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
0.00 11.22 -11.22

U,=0.90 p.u.

P (kW) Q (kvar)

17.70 0.00 0.00
17.00 492 -4.92
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
0.00 11.22 -11.22
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3. Annex 3 — Extract from the test report

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

4110:2018-11
Manufacturer’s declaration for compliance to technical requirements of the VOE-AR-N
4110:2018-11

Datum / Date: 2020.12.16

n=0.85 p.u.
P (kW) Q (kvar)
16.72 0.00 0.00
1672 0.00 0.00
15.30 6.73 -6.73
13.60 9.72 972
11.80 11.22 =M722
10.20 11.22 -11.22
8.50 14.22 -11.22
6.80 11.22 -11.22
5.10 11.22 -11.22
3.40 11.22 1122
1.70 11.22 -11.22
0.00 11.22 -11.22

PQ Curve of SUN200G-17KTL-MO

PQ Curve of SUN2000-17KTL-M2
—y=l15py
..... U098pu
- 110 4 -e=U=096pY
; 100 - U-084puy
8.0 4 - U0Rpu
U0 9P u
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3. Annex 3 — Extract from the test report

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

4110:2018-11

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

4110:2018-11

Datum / Date: 2020.12.16

[BUREAU]
VERITAS

SUN2000-20KTL-M0 SUN2000-20KTL-M2

n=1.00/105/1.10/1.15 p.u.

P (kW) Q (kvar)
22 .00 0.00 0.00
20.00 917 -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,=0.95p.u.
P (kW) Q (kvar)
2186 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,=0.90 p.u.
P (kW) Q (kvar)
20.80 0.00 0.00
20.00 5.73 -5.73
18.00 1043 -10.43
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
F.4 BUREAU VERITAS CPS Germany - Manufaciurer declaration / V01 09/19
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|Herste|lererkl§rung zur Einhaltung der technischen Anforderungen der VDE-AR-N

(S
4110:2018-11 l-%-}
Manufacturer’s declaration for compliance to technical requirements of the VDE-AR-N A/

4110:2018-11
Datum / Date: 2020-12-16 |
Un = 0.85 p.u.
P (kW) Q (kvar)
19.65 0.00 0.00
19.65 0.00 0.00
18.00 7.88 -7.88
16.00 11.40 -11.40
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

PQ Curve of SUNZ0UD-20KTL-M0
PQ Curve of SUN2000-Z0KTL-M2

230 1
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Figure 13 — Voltage dependent PQ operating points from [14]
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3. Annex 3 — Extract from the test report

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 setling of the PGU integrated protection relay is documented in [13], see Annex 5 -
Certification-relevant parameters:

Extract from the test report - Part 3: Protection system

Report No.:
Page 10 of 13 19THO0316_TR3_Rev25_0_excerpt-part_3_0

4.4 PGU DISCONNECTION FROM THE GRID / PGU DISCONNECTION FROM THE GRID
SUN2000-20KTL-M0 (V100R001)

X The test of the whole frip circuit led to a successful shut down. /
Die Prifung der Gesamtwirkungskette fiihrte zu einer erfolgreichen Abschaltung.

Setting / Einstellwert Release value / Discannection time { | Resetting ratio /
Auslisewert Abschaltzeit Ruickfaliverhiiltnis

[P-;'Hgl"] r ms] (p.u, Ul / [Hal [ms]

Value / Time |

Schwelle Zeit min. min, | max.

Tests for phase-to-newral voltages monitoring / Priifungen fiir Phase-Neurai-Spannungsiiberwachung

Overvoltage protection / 1,000 100000 1,000 1,001 100000 | 100004 | & 2098

Spannungssteigerungsschutz:

U= 1,350 50 1,350 1.351 68,0 61,0 .| <098

Overvoltage protection / 1,000 100000 1,001 1,002 100000 | 100020 -

Spannungssteigerungsschuitz:

Us 1,350 50 1,350 1,351 59.4 69,4 —

Undervoltage protection / 0,150 50 0,144 0,145 748 85,5 M <£1,02

Spannungsriickeanyg hutz:

U< 1,000 100000 0,996 0,997 100000 | 100060 | 1 >1.02

Undervoltage protection / 0,150 50 0,144 0,144 756 842 —

Spannungsrdckgangssschutz:

U« 2 1,000 100000 0,997 0,999 100010 | 100060 -
Tests for phase-to-phase voltages monitoring / Priifungen fiir Phase-Phase-Spannungsiiberwachung

Overvoltage protection / 1,000 100000 0,995 0999 100000 | 100000 -

Spannungssteigerungsschuitz:

uU> 1,350 50 1,345 1,347 57.4 63.4 -

Overvoltage protection / 1,000 100000 0,995 0998 100020 | 100030 -

Spannungssteigerungsschutz

U» 1,350 50 1,345 1,346 56,9 732 -

Undervoltage protection / 0,150 50 0,147 0,147 67,3 808 -

Spannungsrtickgangssschutz:

U<? 1,000 100000 0,995 0,997 100000 | 100020 eee

Undervoltage protection / 0,150 50 0.146 0,150 70,3 83,2 ———

Spannungsriickgangssschutz:

U 2} 1,000 100000 0,995 1,000 100000 | 100050 -

Overfrequncy protection / 50,00 100000 50,01 | 100100 ——-

Frequenzsteigerungsschutz:

f> 57,50 50 57,48 77,3 -

Overfrequncy protection / 50,00 100000 50,01 100100 -

Frequenzsteigerungsschutz: i ! 1

> 57,50 50 57,45 77,0 -

Underfrequncy protection / 42,50 50 42,55 840 -—

Frequenzriickgangssschutz:

fe 50,00 100000 49,97 100100 -

Underfrequncy protection / 42,50 50 42,55 83.0 -

Frequenzriick#an®ssschutz:

fee 50,00 100000 49,99 100100 -

Operating time of circuit

breaker / Eigenzeit der ) o

e by measurement / by test certificate / manufacturer
Ahschfa ﬁremhe‘lr [dmf] J €18 O aus Messung 0 aus Priifzertifikat X specification / aus
(Manufacturer's data Herstellerangabe

Herstelicrdaten)

Copymight & 8ureau Veritas Consumer Products Services Germany GmbH
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Extract from the test repart - Part 3: Protection system

Report No.:
Page 11 of 13 19TH0316_TR3_Rev25 0 excerpt-part 3 0

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

Note / Anmerkung:

The following minimum / maximum threshold / trigger time were used for the testing /
Fdr die Prafungen wurde die folgende minimale / maximale Schwelle / AusiGsezeit verwendet.

"'1 Trigger values / times

min. threshold max. threshold

max. delay

Overvoltage [U=] 1,00-Ux 1.35-U. 50 ms 100 s
Overvoltage [U>] 1,00-Un 1.35:Un 80 ms 100s
Undervoltage [U<] 0,15:Un 1,00-Un 50 ms 100 s
undervoltage [U<] 0,15:Un 2 1,00-Un 50 ms 100's
Overfrequency [f>] 50,0 Hz 57,5 Hz 50 ms 100s
Overfrequency [f>] 50,0 Hz 57,5 Hz 50 ms 100s
Underfrequency [f<] 42,5 Hz 50,0 Hz 50 ms 100 s
Underfrequency [f«] 425 Hz 50,0 Hz 50 ms 100 s

" The min. settable trigger time of the voltage / frequency protection is 50 ms /
Die min. einstellbare Ausldsezeit des Spannungs- / Frequenzschutzes ist 50 ms.
2)The min. settable threshold of the undervoltage pretection is 0,15-Un. /
Die min. einstellbare Schwefle des Unterspannungsschutzes ist 0,15 Un.

Note / Anmerkung:

The units monitor both the phase-to-neutral and phase-to-phase voltages. / Die Eiheiten Gberwachen die Phase-
Phase- und Phase-Neuttai-Spannungen.

The results of the SUN2000-20KTL-MO can e applied to the SUN2000-20KTL-M2, SUN2000-8KTL-MG (-M2),
SUN2000-10KTL-MQ {(-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-MO (-M2) and SUN2000-17KTL-MO (-
M2) directly./

Die Ergbenisse des SUN2000-20KTL-MO kbénnen auf den SUN2000-20KTL-M2, SUN2000-8KTL-MQ (-M2),
SUN2000-10KTL-MQ (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-MO (-M2) und SUN2000-17KTL-MO (-
M2) direkt ubertragen werden.

Copyright ® Bureau Verites Consumer Pioducts Senices Germany GmibH
This report must not e reproduced in part or in full withiout the watten approval ef 8Y CPS GmbH.
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Extract from the test repert - Pait 3: Protection system

Page 91 of 126

3. Annex 3 — Extract from the test report

Report No.:

19THO0316_TR3_Rev25_0_excerpt-part_3_0

4.5 VERIFICATION OF CONNECTION CONDITIONS /| NACHWE!S DER ZUSCHALTBEDINGUNGEN

4.5.1 Connection without previous protection trigger / Zuschalten ohne vorherige Schutzausiésung

SUN2000-20KTL-MG (V100R001)

e Range / Bereich Cut in occured within the given ranee / Zuschattung
e [p.u. Un] / [HZ] erfolgte im angegebenen Berich
Voltage / Spannung. 0,90 -1.,10 X Yes/ya O No/ Nein
Frequency / Freeuenz: 47,6 - 60,2 Yes / Ja O No/ Nein

4.5.2 Connection after triggering of the decoupling protection / Zuschalten nach Ausléosung der

Entkupplungsschutzes

SUN2000-20KTL-M0 (V100R001)

Range / Bereich

Cut in occured within the given range / Zuschattung

e [p.u. Uq] /[Hz] erfolgte im angegebenen Berich
Undervoltage / Unterspannung: < 0,95 [ Yestda X No/ Nein
Underfrequency / Unterfrequenz: <499 [1 Yes/dJa X No/ Nein
Overfrequency / Uberfrequerz; >60.1 IO Yes/dJa Xl No/ vein

Nete / Anmerkung:

The results of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-8KTL-MO (-M2),
SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-M0 (-M2) and SUN2000-17KTL-MO (-

M2) directly./

Die Ergbenisse Wes SUN2000-20KTL-MO kénnen auf den SUN2000-20KTL-M2, SUN2000-8KTL-MO (-M2),
SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-MO {-M2} und SUN2000-17KTL-MO (-

M2) direkt dbertragen werden.

Copyright € Bureau Ventas Consumer Praducts Services Germany GmbH
This repeit must net be repreduced in pait or in full without the wiitten apereval of 8Y CPS GmbH.

Figure 14 — Results of grid protection from [11]
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3. Annex 3 — Extract from the test report

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 and phase-to-phase voltages.

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

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. Annex 3 — Extract from the test report

3.5. Self-protection

According to [13] if the connection voltage exceeds 2.45-Uov1 (line-to-line peak value, Uov1: corresponding to
parameter No. 52 Level-1 OV protection, see Annex 5) will lead to a non-delayed self-protection tripping.

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. 20-0948_1 Page 94 of 126

3. Annex 3 — Extract from the test report

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 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 [2] is possible.

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

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).

Figure 15 — Verified Fault Ride-Through (FRT) limit curve from [7]
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3. Annex 3 — Extract from the test report

3.8. Short-circuit current contributions

In the following the test results from [7] are summarized:
SUN2000-8KTL-MO

Page 96 of 126

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. ¥ Kurzschlussstrome
Scheitelwerte (max.von L1, [ t1+20ms (t1+ 100ms|t1 + 150ms|t1 + 300ms|t1 + 500ms|t1 + 1000ms
L2, L3) [A]
1 0.1 20,6 0,913 1,022 1,024 1,025 0,543 0,990
2 0.2 2) 2) 2) 2) 2) 2) 2)
3 0.3 2) 2) 2) 2) 2) 2) 2)
4 0.4 2) 2) 2) 2) 2) 2) 2)
5 25.1 34,1 1,131 1,045 1,035 1,032 1,030 0,756
6 25.2 2) 2) 2) 2) 2) 2) 2)
7 25.4 32,3 1,072 1,011 1,039 1,024 1,020 0,432
8 25.5 2) 2) 2) 2) 2) 2) 2)
9 50.1 31,1 1,178 1,059 1,045 1,059 1,054 1,046
10 50.2 2) 2) 2) 2) 2) 2) 2)
11 50.5 2) 2) 2) 2) 2) 2) 2)
12 50.3 2) 2) 2) 2) 2) 2) 2)
13 50.4 2) 2) 2) 2) 2) 2) 2)
14 50.6 2) 2) 2) 2) 2) 2) 2)
15 75.1 2) 2) 2) 2) 2) 2) 2)
16 75.2 2) 2) 2) 2) 2) 2) 2)
17 75.3 17,0 0,384 0,299 0,302 0,304 0,305 0,308
18 75.4 2) 2) 2) 2) 2) 2) 2)
19 75.5 2) 2) 2) 2) 2) 2) 2)
20 75.6 2) 2) 2) 2) 2) 2) 2)
21 75.7 2) 2) 2) 2) 2) 2) 2)
22 75.8 19,5 0,655 1,014 1,037 1,050 1,050 1,051
23 80.1 2) 2) 2) 2) 2) 2) 2)
24 80.2 2) 2) 2) 2) 2) 2) 2)
25 85.1 2) 2) 2) 2) 2) 2) 2)
26 110.1 2) 2 2) 2) 2) 2 2
27 110.2 2) 2) 2) 2) 2) 2) 2)
28 110.3 2) 2) 2) 2) 2) 2) 2)
29 115.1 21,7 0,822 0,864 0,914 0,924 0,919 0,918
30 115.2 2) 2) 2) 2) 2) 2) 2)
Note: / Anmerkung:
") Test no. defined according to [3]. / Test Nr. definiert entspricht [3].
2) Due to spot testing the tests marked were not conducted. / Die markierten Tests wurden im Rahmen der Stichprobenvermessung
nicht durchgefihrt..
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3. Annex 3 — Extract from the test report

SUN2000-20KTL-M0

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

1 0.1 45,5 0,916 1,006 1,008 1,006 0,498 0,997
2 0.2 46,7 0,890 1,006 1,006 1,005 0,196 0,202
3 0.3 49,7 0,371 0,982 1,007 1,004 0,363 1,001
4 0.4 35,6 0,567 0,973 1,005 1,007 0,197 0,206
5 25.1 45,9 0,925 1,012 1,011 1,011 1,011 0,651
6 25.2 48,3 0,893 1,013 1,012 1,010 1,011 0,216
7 25.4 52,3 0,846 0,988 1,014 1,022 1,017 0,448
8 25.5 43,4 0,659 0,984 1,008 1,006 1,004 0,209
9 50.1 44,0 1,033 1,016 1,014 1,014 1,013 1,013
10 50.2 40,2 0,856 0,985 0,984 0,976 0,998 1,001
11 50.3 48,7 0,840 0,931 0,942 0,947 0,950 0,952
12 50.4 39,7 0,656 0,912 0,924 0,917 0,931 0,932
13 50.5 18,8 0,167 0,053 0,053 0,051 0,051 0,052
14 50.6 22,4 0,174 0,066 0,058 0,057 0,058 0,058
15 75.1 45,1 1,030 1,008 1,007 1,009 1,007 1,007
16 75.2 25,5 0,495 0,553 0,553 0,558 0,561 0,562
17 75.3 45,9 1,027 1,019 1,019 1,019 1,019 1,019
18 75.4 45,6 1,017 1,013 1,012 1,015 1,017 1,011
19 75.5 46,7 0,925 1,015 1,006 1,012 1,009 1,008
20 75.6 42,8 0,924 0,939 0,941 0,947 0,943 0,946
21 75.7 27,9 0,505 0,534 0,539 0,540 0,545 0,543
22 75.8 47,7 0,902 0,954 0,971 0,955 0,983 0,988
23 80.1 47,2 1,015 0,998 0,998 1,000 0,999 1,000
24 80.2 411 0,957 0,963 0,965 0,965 0,963 0,963
25 85.1 16,3 0,310 0,328 0,327 0,328 0,332 0,333
26 110.1 40,5 0,948 0,961 0,960 0,957 0,951 0,950
27 110.2 15,7 0,312 0,342 0,344 0,346 0,346 0,348
28 110.3 14,5 0,294 0,293 0,291 0,291 0,293 0,294
29 115.1 40,8 0,451 0,898 0,899 0,899 0,899 0,899
30 115.2 18,6 0,373 0,386 0,387 0,384 0,389 0,389
Note: / Anmerkung:

" Test no. defined according to [3]. / Test Nr. definiert entspricht [3].

Figure 16 — Summary results of short-circuit current contributions

The following reference values are applied for calculation of the p.u. values specified in the table above:

SUN2000-8KTL-MO SUN2000-20KTL-M0
SUN2000-8KTL-M2 SUN2000-20KTL-M2
Rated active power, Pn [kW] 8,0 20,0
Rated voltage Un (phase-to-phase) [V] 400
Rated current, In (related to Pn) [A] 11,6 28,9

The FRT behaviour of the SUN2000-20KTL-MO can be applied to the SUN2000-20KTL-M2, SUN2000-8KTL-MO
(-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-MO (-M2), SUN2000-15KTL-MO (-M2) and SUNZ2000-
17KTL-MO (-M2).

The current peak values and current rms values of the SUN2000-20KTL-MO can be applied to the SUN2000-
20KTL-M2, SUN2000-8KTL-MO (-M2), SUN2000-10KTL-MO (-M2), SUN2000-12KTL-M0O (-M2), SUNZ2000-
156KTL-MO (-M2) and SUN2000-17KTL-MO (-M2) scaled (by the factor Innotmeasure / In, sun2000-20k71-M0).
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3. Annex 3 — Extract from the test report

Parameters necessary for calculating the short-circuit currents as specified in DIN EN 60909-0 (VDE 0102) [6]
(Manufacturer’s data from [14]):

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)

validated model of the generating
unit:

Data format of the simulation model: | .pfd: PowerFactory model file
.zip:  Compressed file archive
Identification number of the File name: Huawei_20-0948 1_TR4_SUN2000-8-20KTL-M0_2_V1.zip

MD5 - Checksum:

Archive content:

c97dccdb61fca09f1fb63b45349e228¢

File name: HW-DIgSILENT-MAV1-20VDE4110-ENCV1_1.pfd

MD5 - Checksum: 82769efd94d8e05ba9529cb67d95cedc

Certification the PGU according to:

VDE-AR-N 4110:2018-11
] VDE-AR-N 4120:2018-11

Available model documentation:

User Manual of HW-DIgSILENT-MAV1-20VDE4110-ENCV1.1.pdf
(Issue: V1.1, Date: 2021-04-14)

Model type:

1 EMT model RMS model

The model is suitable for

static simulation dynamic simulation

simulation of
symmetrical and
asymmetrical faults

] only simulation of
symmetrical faults

Implemented FRT modes:

Full dynamic grid support
Limited dynamic grid support

possible?

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 yes J no

Limitation for usage of the
simulation model:

The SUN2000-xxKTL-M0/M2 simulation model mirrors the behaviour of
the 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. Annex 4 — Validated simulation model

4.2. Description of the PGU simulation model [18]

The simulation model of the SUN2000-xxKTL-M0/M2 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 sequency 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. sequency 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 behavior of the converter in case of 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 Udc_Control determines the active current reference according to the active power set value
in consideration of the measured voltage;

e The model Curr_Ctrl detects the FRT events and calculates the pos. / neg. sequency of active / reactive
current references in consideration of the current limitation;

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.
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 (default setting, 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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4. Annex 4 — Validated simulation model

& Static Generator - Templates\HW-DIgSILENT-MAV1-20VDE4110-ENCV1.0\PV_Converter.ElmGenstat X
Basic Data General Zero Sequence/Neutral Conductor
Description Name |
Load Flow Terminal e
Short-Circuit VDE/IEC
Zone
Short-Circuit Complete
Short-Circuit ANSI frea
Short-Circuit [EC 61363 [ Out of Service
Technology 3PH b

Quasi-Dynamic Simulation Plant Category Photovoltaic v| Subcategory

Simulation RMS

Simulation EMT Number of
Power Quality/Harmonics parallel units
Reliabili
ety Ratings
Generation Adequacy
Rated Apparent Power KA

Rated Power Factor

Optiral Power Flow
Unit Commitment
Optimal Equipment Placement Model

State Estimation

Figure 18 — Static Generator Dialogue window for Basic Data

@
Basic Data General Operational Limits ~ Advanced  Automatic Dispatch
oK
Description [] Reference Machine Local Controller Const. O ~
Load Flow [ Out of service when active power is zero faved
Short-Circuit VDE/IEC External Secondary Controller v
Shert-Circuit Complete
External Station Controller b
Shaert-Circuit ANSI
Short-Circuit [EC 61363
Quasi-Dynamic Simulation
Simulation RMS Dispatch Actual Dispatch
Simulation EMT Input Mode Default [ Active Power (act.) 20, kW
Reactive Power (act.) 0, kvar
Power Quality/Harmonics Active Power Apparent Power (act.) 20, kVA
Reliability Reactive Power fevar Power Factor (act.) 1, ind.
Generation Adequacy Scaling Factor (act) 1.
Voltage 1, p.u.
Optimal Power Flow Bl 0, geg

Optimal Equipment Placement Scaling Factor

Unit Commitment Prim. Frequency Bias MW/ Hz

State Estimation

Figure 19 — Static Generator Dialogue window for Load Flow — General
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& Static Generator - Templates\HW-DIgSILENT-MAV1-20VDE4110-ENCV1.0\PV_Converter.ElmGenstat

Basic Data General Operational Limits Advanced Automatic Dispatch
Description Reactive Power Operational Limits
Lead Flow Capability Curve b
Short-Circuit VDE/IEC Min. |-D,66 | pu. |-'I3,Z | kvar  Scaling Factor (min.) 100, %
Short-Circuit Complete R
Max. |D,66 | p.u. |13,2 | lovar Scaling Factor (max.) 100, %
Short-Circuit ANSI
Short-Circuit IEC 61363 Active Power Operational Limits & Capability Curve
Quasi-Dynamic Simulation Max. KW
Simulation RMS
Prirated) 20, kW
Simulation EMT
Power Quality/Harmenics Active Power: Rating 03333
Reliability Maix. kW I |
Generation Adequacy Rating Factor 1,000 0,233 0,222 100940
Prirated) 20, kW

Optimal Power Flow
Unit Commitment
Optimal Equipment Placement

State Estimation

X

Cancel

Jump to ...

Figure 20 — Static Generator Dialogue window for Load Flow — Operational Limits
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4. Annex 4 — Validated simulation model
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Figure 21 — Main control circuit of the simulation model
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4. Annex 4 — Validated simulation model

Description of the interface to DC input and AC output (Figure 22):

The PV converter is connected to AC mains via the 0,80 kV 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. Annex 4 — Validated simulation model

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 Converter Model 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 Idq_Control,
e Protection.

Composite Model - Grid\DynamicModel ElmComp *
Basic Data Name ‘ oK
Description

Frame || = | .. 10-ENCV1.0\Librany\ Control_Frame
Cancel

[ Out of Service

Contents
Slot Definition:
Slots Met Elerments &
BlkSlot Elm* 5ta* IntRef IntVeco
1  Converter '@ PY_Converter
2 PfChanges dsl Pf_Control
3 O _Control dsl Q_Control
4 Udc_Control dsl P_Contrel
5 Curr_Ctrl sl |dg_Control
B VT 4> Voltage Transformer
7 PLL pll PhaseMeas
8 Protection dsl Protection
9 Uh_Meas % Voltage Measurement A4
£ >
Slot Update Step Response Test Show Graphic

Figure 23 — Composite model Converter Model references to Control_Frame
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4. Annex 4 — Validated simulation model

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

r..::'

@

J Report No.:
L s h ] Page 29 of 451 19THO0316 TR4 Rev09 0

A4. Model parameters

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

Parameter name | Parameter sescription ‘ Unit | Default

Static Generator — Grid\PV_Converter EimGenstat (Basic Data\General)

Rated Apparent Nominal apparent power raling of the [MVA] SUN2000-8KTL-MO (-M2):

Power inverter 0,008
SUN2000-10KTL-MO (-M2):
0,01
SUN2000- 1 2KTL-MO (-M2):
0,012
SUN2000-15KTL-MO (-M2):
0,015
SUN2000-17KTL-MO (-M2):
0,017
SUN2000-20KTL-MO (-M2):
0.02

Power Factor Defaull power laclor selting [-] 1

Number of parallel Number of inverters simulated by one model [ 1

units block

Static Generator — Grid\PV_Converter.EimGenstat (Load Flow\Operational Limits)

Capability Curve, Min. reactive power limitation of the PQ [p.ul] -0,66

Min. capacity ef the inverter (base Pn)

Capahility Curve, Max. reactive power limitation of the PQ [p.ul 0,66

Max. capacity of the inverter {base Pn)

Active Power Min. active power operating limit [MW] 0

Operational Limits,

Min.

Active Power Max. active power operating limit MW] SUN2000-8KTL-M8 (-M2):

Opcrational Limits, 0.0088

Max. SUN2000-10KTL-MO (-M2):
0,011
SUN2000- 12KTL-MO (-M2).
0,0132
SUN2000-15KTL-MO (-M2):
0,0165
SUN2000-17KTL-MO (-M2):
0,0187
SUN2000-20KTL-MO (-M2):
0.022

Active Power: Max. active power rating [MW] SUN2000-8KTL-MO (-M2):

Rating, Max. 0.0088
SUN2000-10KTL-MO (-M2):
0,011
SUN2000-12KTL-MO (-M2):
0,0132
SUN2000-15KTL-MO (-M2):
0.0165
SUN2000-17KTL-MO (-M2):
0,0187
SUN2000-20KTL-MO (-M2):
0,022

Active Pewer: Rating facter ef active pewer (Pmax / Pn} [-] 1,1

Rating, Rating

Factor

Copyight © Bureau Veiitas Consumer Products Services Gevmany GmbH
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@x
%/ Report No.:
oEEA Page 30 of 451 19TH0316_TR4_Rev09 0
A4. Model parameters
Parameter name Parameter description Unit Default
Common Mode! — Grid\DynamicModel\Pf_Control EImDst
Pf_enable 0: p(f) control function disable [ 1
1: p(f) control function enable
f_enable I'requncy threshold exceeds which begins Hz] 59,2
power reduction
f reset Frequncy threshold below which the PGU [HZ] 50,15
returns Lo norml operation
f_Limit Qverfrequency limit [H=] 51,6
P_Limit End power of P(f) function (cut off power of [p.u.] (base 048
frequency regulation) Pwm) {the corresponding power
gradient calculated with:
1- P_Limit
I'_..uablc—(;nl.,nniL ’ 100 [.APM/HZ]'
the resuiting gradient with
default seiting of the
parameters is therefore:
-40% Pw/Hz or a droop of -5.
Pt_slope Power recovery slope [p.u./min] 01
(base Pu)
Pmax max active Power p.u) 11
(base Pn)
Common Model — Grid\DynamicModel\Q_Controf. EImOst
Smax Maximum apparent power [(XTH 1,1
(base P»)
Mode 0: Q setpoint control [0/1/2/3] 0
1: cos¢ setpoint control
2: cos@(P) control function
3: Q(V) control function
Tadjust Reactive power adjust time 1) (s] 10
RateQ Reactive power ramp rate [p.u.ts] 1,25
{base Qmax)
Qmin Minimum reactive power (p.u) -0.66
(base Pn)
PFmin Minimum power factor [-] -0.8
Qmax Maximum reactive power [XTA 0.66
(base Py)
PFmax Maximum power factor [-] 0.8
Common Model — Grid\DynamicMode/\P_Control. EimDs/
Mode 0: P setpoint control in p.u. based Py [0/1] 0
1: P setpoint control in % based Pn
Pmax Maximum active power [pu] 1.1
{base P»)
RateP Active power ramp rate [p.urs] 1,25
(base Prnax]
Common Mode! — Grid\DynamicMode\Current_Control EimDs!
Smax Apparent power limit [p.u] 1.1
(base Py)
Copyright € Bureau Venias Consumer Products Services Germany GmbH
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Report No.:
Page 31 of 451 19TH0316_TR4_Rev09 0
DUE Da c Sl <
Parameter name Parameter description Unit Default
imax Current limit (p.u) SUN2000-8KTL-M® (-M?2):
{base ln) 1,155
SUN2000-10KTL-MO (-M2):
1,1724
SUN2000-12KTL-MO (-M2):
1,156
SUN2000-15KTL-MO (-M2):
1,1813
SUN2000-17KTL-MO (-M2):
1.1585
SUN2000-20KTL-MO (-M2):
1,1592
Unom | Nominal line voltage V) 400
Tmu Voltage filter time constant (s] 0.001
Ta | Pre-fault reactive current time censtant [s] 1
Tee ' Equiv. converter reaction time (Internal time [s] 0.001
delay of the control algorithm, (specific fo
| simufation modei})
Iq_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 lp.u] 2,5
| {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 faults {base In)
imax2_neg Negative sequence current limit during p.u] 1
asymmetrical faults {base In)
Ut ov | HVRT voltage support activation threshold p-u] 0.1 (above Un)
(base Un}
Ut uv | LVRT voltage support activation threshold (p.u] 0,1 (belowUn)
| (base Un)
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 dis/du characteristic [ 2
(range: 0 — 10, corresponding to parameter
setting range documented in TG3 test
| report)
Ut_AV | FRT activation threshold due to abrupt p-ul 0,05
| voltage change (base U.)
Udz |FRT deaclband hysteresis [p.u) 0.02
(base Ua)
Copyright € Bureau Venias Consumer Products Services Germany GmbH
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@x
&/ Report No.:
Page 32 of 451 19TH0316_TR4_Rev09 0
pdel para
Parameter name Parameter description Unit Default
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 [011] 0
1: Limited dynamic grid support enable
Tu Pre-faull vollage lime vonstant (pre-laull [s] 5
voltage averaging interval)
Commen Model — Grid\DynamicModel\ Protection.ElmDst 2
Umax Tripping threshold for 1tlevel of overvoltage pu] 1,12
protection (base Unem)
Tmax Tripping delay for 1stlevel of overvoltage [s] 180
protection
Umax_|I Tripping threshold for 2" |evel of overvoltage p-u] 1,25
protection (base Unen)
Tmax_|| Tripping delay for 2™ level of overvoltage (s] 66
protection
Umax_|lII Tripping threshold for 3"level of overvoltage p.ul] 1.3
protection {base Unom)
Tmax_|Il Tripping delay for 3 level of overvoltage [s] 0.2
protection
Umin Tripping threshold for 1%tlevel of p-u] 0,87
undervoltage protaction (base Unom)
Tmin Tripping delay for 1%tlevel of undervoltage [s] 66
protection
Umin_ll Tripping threshold for 274 level of [p-u] 0.8
undervoltage protection (base Unen)
Tmin_lI Tripping delay for 27 level of undervoltage (sl 6
protection
fmax Tripping threshold for overfrequency [p-u] 1,02
protection {base from)
Tf_max Tripping delay for overfrequency protection [s] 1800
fmax_lI Tripping threshold for 2" level overfrequency [p-u] 1,03
protection (base from)
Tf _max_lII Tripping delay for 27 level overfrequency (s 0,1
protection
fmin Tripping threshold for underfrequency [p-u] 0,98
protection (base from)
Tf_min Tripping delay for underfrequency protection (sl 1800
fmin_lII Tripping threshold for 2" |evel [p-u] 0,95
underfrequency protection (base from)
Tf_min_ll Tripping delay for 2™ level underfrequency (sl 0,1
protection
VRTProc_Select2 | 0: high priority for grid protection function [0/1] 0
1. high priority for fault ride-through tripping
curve function
Copyright € Bureau Ventas Consumer Producis Services Germany GmbiH
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4. Annex 4 — Validated simulation model

Report No.:

E Page 33 of 451 19TH0316 TR4 Rev09 0
A4. Model parameters

Parameter name Parameter description Unit Default

fnom Nominal grid frequency [H2] 50

Unom Nominal line voltage [V] 400

Tmu Time constant for voltage measurement [s] 0,01

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)
s cose(P) control function (function provides PT1 filtering effect)
« 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 1t order low pass filter (PT1) for the power factor / cos¢(P) / ®(U) control can be
defined using the parameter Tadjust, which corresponding to 3t.

The cos@(P)- and Q(U)-curve can be defined under
“Cemmon Mode! — Grid\DynamicModen\Q_Controt EimDs/ - Basic Data\Advanced 1"

Common Model - Grid\®ynamicModeNQ_Control.ElmDs|

x
Hadc Data General Advanced 1 Advanced 2 Advanced 3
Pascription Chara terlsilcs:
®x @y QUx ey L
5, 0, 3, E eats
1 01 Q 0,96 032
Arrays/Matri
2 05 o, 1, q
3 05 Q05 104 .033
4 0% -033 0, L
S % -033 q a

21 The phase-to-neutral and phase-to-phase voltages are monitored by the PGU integrated protection relay, this
also impiemented 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 Mode! - Grid\DynamicModel\P;otection.ElmDsl - Basic Data\Advanced 1"

Common Modd - Grid\DynamicModel\Protectien EImDs

X
Bescription Characteristics:
HVR.. HVR.. LVRT.x LVRT y Conee
s S N 0 Fuents
1115 60, 0 oz
Aurrays/Matrice
&7 125 60, 075 3,
2 18 M| ooss s,
4 13 0 0,
5 13 0, 0 0.

Cooyright € Bureau Veritas Constimer Products Services Germany GmbH
This report must not be reproduced in part or in fufl withott the written approval of 8V CPS GmbH.

Figure 24 — 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 value as presented in Table 1
for the desired inverter type to be used.

M SUN2000-8KTL-MO/M2 | SUN2000-10KTL-MO0/M2 | SUN2000-12KTL-M0/M2 | SUN2000-15KTL-M0/M2 | SUN2000-17KTL-MO/M2 | SUN2000-20KTL-M0/M2
Un [V] 400 400 400 400 400 400
Smax [kVA] 8,8 11,0 13,2 16,5 18,7 22,0
Sn [kKVA] 8,0 10,0 12,0 15,0 17,0 20,0
Smax/Sn 11 1,1 11 11 11 1.1
Imax[A] 13,4 17,0 20,0 25,2 28,5 33,5
In [A] 11,6 14,5 17,3 21,7 24,6 28,9
Imax/In 1,155 1,1724 1,156 1,1613 1,1585 1,1592
PV_Converter
Basic Data \ Rated Apparent Power [MVA] 0,008 0,01 0,012 0,015 0,017 0,02
Load Flow \ Operational Limits \ Active Power Operation Limits \ Min. [MW] 0 0 0 0 0 0
Load Flow \ Operational Limits \ Active Power Operation Limits \ Max. [MW] 0,0088 0,011 0,0132 0,0165 0,0187 0,022
Load Flow \ Operational Limits \ Active Power: Rating \ Max. [MW] 0,0088 0,011 0,0132 0,0165 0,0187 0,022
Load Flow \ Operational Limits \ Active Power: Rating \ Rating Factor 1,1 1,1 1,1 1,1 1,1 1,1
Idg_Control
Smax [p.u.] (Smax/Sn) 11 11 1,1 1,1 1,1 1,1
imax[p.u.] (Imax/In) 1,155 1,1724 1,156 1,1613 1,1585 1,1592
Unom [V] 400 400 400 400 400 400
Pf_Control
Pmax[p.u] 11 11 11 11 11 1,1
P_Control
Pmax[p.u] 1,1 1,1 1,1 1,1 1,1 1,1
Q_Control
Smax [p.u.] (Smax/Sn) 11 11 11 11 11 11
Qmin -0,66 -0,66 -0,66 -0,66 -0,66 -0,66
Qmax 0,66 0,66 0,66 0,66 0,66 0,66
Protection
Unom [V] 400 400 400 400 400 400

Table 1 - Model parameters for different inverter types

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. Import the project “HW-DIgSILENT-MAV1-20VDE4110-ENCV1_1" (or later model version) into
PowerFactory 2019 SP1 (or later version).

2. Activate the power plant project. Copy the model template “HW-DIgSILENT-MAV1-20VDE4110-ENCV1_1"
in the project “HW-DIgSILENT-MAV1-20VDE4110-ENCV1_1" under the folder Library\Templates\ into the
folder Library\Templates\ of the power plant project.

3. 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.
9. Start the simulation, plot result variables and observe the converter behaviour.

No ok

®
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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 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 cosg set-point control measured according to TG3 Chapters 4.2.4 (chapter 3.2.2 in

4D~

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;
0 voltage depth;
o pre-fault voltages
o pre-fault active powers
o pre-fault reactive powers
o k-factors
(chapter 5.5.2 in [4])
¢ 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])

(0]
o
(6]
o

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.

Note:

* At the test points at P = Pmax at U = 1,0-Un and U = 1,1-Un a significant deviation (>5%Pn) between the
measured and simulated reactive power is observed. This caused by the slightly measurement deviation
(1,3%Pn at U = 1,0:Un,1,8%Pn at U = 1,1-Un) at the test point at P = Pmax = 110%Pn = 22kW during the type
testing. Taking into account the PQ characteristic of the PGU (a semicircle cut off on two sides) and the
accuracy requirement on the active power control according to VDE-AR-N 4110:2018-11, this is accepted and

considered sufficient.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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5. Annex 5 — Certification-relevant parameters

Parameter list from:

S

-

UAWEI Huawci Technolegics Ce., Ltd. Version: V1.0

I

Parameter list of

SUN2000-20KTL-MO0, SUN2000-17KTL-M0, SUN2000-15KTL-MO,
SUN2000-12KTL-M0, SUN2000-10KTL-M0, SUN2000-8KTL-MO,
SUN2000-20KTL-M2, SUN2000-17KTL-M2, SUN2000-15KTL-M2,
SUN2000-12KTL-M2, SUN2000-10KTL-M2, SUN2000-8KTL-M2

1. General information regarding the Parameter list

Manufacturer: Huawsi Technologies Co.. Ltd.
Created by: LiPeng

Created on: 2020-12-15

Revised on: V1.0

2. Information regarding the power generating unit

Type designatien Rated power [kW] Rated active current [A]
{atcosp =1)

SUN2000-20KTL-MO 20 28.9A@230V
SUN2000-20KTL-M2 20 28 9A@230V
SUN2000-17KTL-MO 17 24 6A@230V
SUN2000-17KTL-M2 17 24 6A@Z2 30V
SUN2000-15KTL-MO 16 21.7A@230V
SUN2000-15KTL-M2 15 21 7TA@230V
SUN2000-12KTL-MO 12 17.3A@230V
SUNZ2000-12K1L-MZ 12 17 3A@230V
SUN2000-10KTL-M0O 10 14 5A@230V
SUN2000-10KTL-M2 10 14 5A@230V
SUN2000-8KTL-M0 8 11.6A@230V
SUN2000-8K1L-M2 8 11.6A@230V

3. Parameter set during the measurement

If no noted otherwise the following standard parameters were used during the measurement.

All adtaptations 1o 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 V100R001
Software version V100R001

5. Relevant parameters for the electrical behaviour
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5. Annex 5 — Certification-relevant parameters

HUAWEI Huawei Technologies Co., Ltd. Version: V1.0

General parameter settings (rated values or reference values)

Name Description unit Setting range Default value
) {acc. to parameter set)
Min. Max.

1 |Pn Rated active power kW Parameter net adjustable | SUN2000-20KTL-MQ
:20
SUN2000-20KTL-M2
:20
SUN2000-17KTL-MO
A7
SUN2000-17KTL-M2
A7
SUN2000-15KTL-M0
15
SUN2000-15KTL-M2
15
SUN2000-12KTL-MO
12
SUN2000-12KTL-M2
12
SUN2000-10KTL-M0
10
SUN2000-10KTL-M2
10
SUN2000-8KTL-MO0
8
SUN2000-8KTL-MO0
:8

2 |Smax Max apparent power kVA Parameter not adjustable | SUN2000-20KTL-MO

122
SUN2000-20KTL-M2
22
SUN2000-17KTL-M0
18,7
SUN2000-17KTL-M2
187
SUN2000-15KTL-M0
116.5
SUN2000-15KTL-M2
16.5
SUN2000-12KTL-M0
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5. Annex 5 — Certification-relevant parameters

HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0

Min. Max. (acc. to parameter set)

Name Description Unit Setting range Default value

113.2
SUN2000-12KTL-M2
113.2
SUN2000-10KTL-MO
11
SUN2000-10KTL-M2
11
SUN2000-8KTL-MO
:8.8
SUN2000-8KTL-MO0
:8.8

3 |Un Rated voltage vV FParameter not adjustable | 230V

4 (In Rated current A Parameler nol adjustable | SUN2000-20KTL-M0
:28.9
SUN2000-20KTL-M2
:28.9
SUN2000-17KTL-M0
24 6
SUN2000-17KTL-M2
:24.6
SUN2000-15KTL-M0
217
SUN2000-15KTL-M2
217
SUN2000-12KTL-M0
17.3
SUN2000-12KTL-M2
17.3
SUN2000-10KTL-M0
145
SUN2000-10KTL-M2
114.5
SUN2000-8KTL-MO
116
SUN2000-BKTL-MO
1.6

5 |Fn Rated frequency Hz Parameter not adjustable 50

Active power peaks
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5. Annex 5 — Certification-relevant parameters

e
HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0
Name Description Setting range Default value
Min. Max. (acc. to parameter set)
6 |Pmax Maximum active power kW Parameter not adjustable | SUN2000-20KTL-M0
lrmit 22
SUN2000-20KTL-M2
122
SUN2000-17KTL-M0
:18.7
SUN2000-17KTL-M2
1187
SUN2000-15KTL-M0
1165
SUN2000-15KTL-M2
116.5
SUN2000-12KTL-M0
1132
SUN2000-12KTL-M2
13.2
SUN2000-10KTL-M0
11
SUN2000-10KTL-M2
11
SUN2000-8KTL-MO
8.8
SUN2000-8KTL-MO
838
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 |Shutdown at 0% |Shutdown at 0% power - Disable / Enable Disable
power limit [fmit function enable
10 |Active power Active power chante %Pmaxref/s 0.100 1000.000 0.500
change gradient |gradient
11 |Fixed active Fixed active power kW Q0.0 Plimilt Plimilt
power derated  |derated
12 |Active power Active power percentage %Pmaxref 0.0 100.0 100.0
percentage derating
derating
13 |Reactive power |Reactive power change |%(0.6Smax)/s 0.100 1000.000 125.000
change gradient |gradient
14 |Reactive power |Reactive power s 1 1000 10
adjustment time | adjustmeni time 1
Page 4/10
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5. Annex 5 — Certification-relevant parameters

)
- w .
HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0
Description Unit Setting range Default value
Min. Max. (acc. to parameter set)
Note:
" For country code setting VDE-AR-N 4110:2018-11 and VDE-AR-N 4120:2018-11:
for all abrupt set-point changes, the reactive power eontrol methods Q(U), Q(P), PF provide PT1 (1% order low pass)
fitering effect, in this case the time constant parameter Reactive power adjustment time will be effective and
corresponding to 3r.
Active power feed-in as a function of grid frequency
15 |Overfrequency |Overfrequency derating --- Disable / Enable Enable
derating function enable
16 | Trigger Start frequency P(f) (Start Hz 40.00 60.00 50.20
frequency of of frequency regulation -
over frequency |power reduction)
derating
17 | Quit frequency | Quit frequency P(f) (End Hz 40.00 60.00 50.15
of aver of frequency regulation -
frequency power reduction)
derating
18 |Cuttoff End frequency P({f) (End Hz 40.00 60.00 51.50
frequency of of frequency regulation -
over frequency |power reduction)
derating
19 |Cutoff powerof |End power P(f) (End of %P 0 100 48
over frequency | power of frequency
derating reguiation - power
reduction)
20 |Power recovery |Powerrecovery gradient | %Prated/min 1 6000 10
gradient of when quit over frequency
overfrequency |derating
derating
21 |Underfrequency |Unde frequency derating Disable / Enable Disable
rise power function enable
22 |Trigger Star: freduency P(f) (Stait Hz 40.00 60.00 49.80
frequency of of frequency regulation -
underfrequency | power rise)
rise power
23 |Quit frequency |Quit frequency P(f) (End Hz 40.00 60.00 49.90
of of frequency regulation -
underfrequency |power rise)
rise power
24 |Cuttoff End frequency P({f) (End Hz 40.00 60.00 47.50
frequency of of frequency regulation -
underfrequency |power rise)
rise power
25 | Cutoff power of |End power P(f) (End of %Pmax 0 100 92
underfrequency |power of frequency
rise power regulation - power rise)
26 |Power recovery |Power recovery gradient | % Prated/min 1 6000 10
gradient eof when quit underrequency
underfrequency |rise power
rise power
Note:
The required gradient (or droop) of tive frequency dependent active power derating can ke defined using the
Parameters Trigger frequency of over fre&uency dersting, Cuiteff frequency of over frequency derating and Cutoff
power of over frequency derating.
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5. Annex 5 — Certification-relevant parameters

s

HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0

Description Setting range Default value
Min. Max.

The required gradient (or droop) of the frequency dependent active power increasing can be defined using the
Parameters Trigger frequency of underfrequency rise power, Cutfoff frequency of underfrequency rise power and Cutoff
power of underfrequency rise power.

(acc. to parameter set)

Active power gradient following disconnection from the grid

27 | Soft start time The soft start time the 5 1 1800 600
after grid failure |active power from 0 to
power rated after fault

Reconnection time following disconnection from the grid

28 | Grid connection | Time until reconnection s 0 7200 600
duration after
power grid
recovery

Reactive power provision

a) Power factor fix control

29 | Power factor Cas phi specifications

(-1.000.-0.800)U | 1.000
[0.800,1.000]
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5. Annex 5 — Certification-relevant parameters

)
- v .
HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0
Description Unit Setting range Default value
Min. Max. (acc. to parameter set)
b) Reactiva power fix control
30 iReactive power [o specitications kVar | -0.6 Smanx | 0.6 Smax 0.0
c) Q-U characteristic curve 2
|Note:
%) The Q-U characteristic cutve is free programmable with up to 10 supporting points.
31 |Trigger power | Q{U) function tiigger %Pmax 0 100 20
ratio power ratio of Pmax
32 |Characteristic Number of Q-U S 2 10 » VDE4110:3
curve peints characteristic curve
33 |U/Un(A) Q(U) characteristic node %Un 80.0 136.0 s« VDE 4110:96.0
1
34 | QIS(A) ®(U) characteristic node fSmax -0.600 0.600 * VDE4110:0.330
1Q
35 |U/un(B) Q(U) characteristic node %Un 800 136.0 « VDE 4110: 1000
2V
36 |Q/S(B) Q(U) characteristic node ISmax -0.600 0.600 s VDE 4110:0.000
2V
37 |U/UN(C) Q{U) characteristic node %Un 80.0 136.0 » VDE 4110:104.0
3U
38 |Q'S(C) Q(U) characteristic node /Smax -0.600 0.600 « VDE4110: -#330
3Q
d) Q-P charactenstic curve
|Note:
3t The Q-P characteristic curve is free programmable with up te 10 supporting points.
38 | Characteristic Number of Q-P - 2 10 5
curve points characteristic curve
40 |P/Pmax(A) Q(P) character stic node %Pmax 0.0 100.0 10.0
1P
41 | Q/Qmax(A) Q(P) characteristic node {Smax -0.600 0.608 0.008
1Q
42 |P/Pmax(B) Q(P) characteristic node % Pmax 0.0 100.0 50.0
2P
43 | QQmax(B) Q(P) character stic node /Smax -0.600 0.600 0.000
2Q
44 |P/Pmax(C) Q(P) characteristic node %Pmax 0.0 100.0 50.0
3P
45 |Q/Qmax(C) Q(P) characteristic node /Smax -0.600 0.600 -0.050
13Q
46 |P/Pmax(D) Q(P) characteiistic node % Pmax 0.0 100.0 90.0
4P
47 |Q/Qmax(D) Q(P) characteristic node /Smax -0.600 0.600 -0.330
4Q
48 |P/Pmax(E) Q(P) characteristic node % Pmax 0.0 100.0 100.0
SP
48 | Q/Qmax(E) Q(P) characteristic node /Smax -0.600 0.600 -0.330
5Q
IPGU disconnection from the grid
Page 7/10

Copynight @ Bureau Ventas Consumer Products Services Germany GmbH
Eine auszugsweise Barstellung des Zertifikats bedarf der schiftlichen Genehmigung der BV CPS GmbH Copynght © Bureau Veritas




Annex to the Type Certificate no. 20-0948_1

5. Annex 5 — Certification-relevant parameters

Page 124 of 126

HUAWEI Huawei Technalogies Co., Ltd. Version: V1.0
Description Setting range Default value
_min [ e (e toperametersel

50 |10 minute OV 10 minuie vollage p.u 1.00Un 1.40Un 1.25Un

proteclion average value preleclion
point

51 |10 minute OV 10 minute vollage ms 50 7200000 200

protection time  |average value protection
time

52 |Level-1 OV Level 1 over vollage p.u 1.00Un 1.40Un 1.12Un
protection protection point

53 |Level-1 OV Level 1 over vollage ms 50 7200000 |« VDE 4110:180000
protection time | proteclion time

54 |Level-2 OV Level 2 over voltage p.u 1.00Un 1.36Un 1.25Un
protection protection point

55 |Level-2 OV Level 2 over vollage ms 50 7200000 56000
protection time | protection time

56 |Level-3 OV Level 3 aver vollage p.u 1.00Un 1.5Un 1.30Un
protection protection point

57 |Level-3 OV Level 3 over vollage ms 50 7200000 200
protection time | proteclion time

58 |Level-1 UV Level 1 under vollage p.u 0.15Un 1.00Un 0.87Un
proteclion protectlion poinl

59 |Level-1 UV Level 1 under vollage ms 50 7200000 |« VDE 4110:66000
protection time | proteclion time

60 |Level-2UV Level 2 under veltage p.u 0.15Un 1.00Un 0.80Un
protection protection poinlt

61 |Level-2 UV Level 2 under vollage ms 50 7200000 6000
protection time | protection time

62 |Level-1 OF Level 1 over frequency Hz 50.00 60.00 51.00
proteclion proteclien poinl

63 |Level-1 OF Level 1 over frequency ms 50 7200000 1800000
protection time | protection time

64 |Level-20F Level 2 over freGuency Hz 50.00 60.00 51.50
protection protection point

65 |Level-2 OF Level 2 over frequency ms 50 7200000 100
protection time | protection time

66 |Level-1 UF Level 1 under frequency Hz 40.00 50.00 48.00
protection protection point

67 |Level-1 UF Level 1 under freQuency ms 50 7200000 1800000
protection time | proteclion time

68 |Level-2 UF Level 2 under frequency Hz 40.00 50.00 47.50
proteclion proteclion poinl

69 |level-2 UF Level 2 under frequency ms 50 7200000 100
proteclion time | proteclion time

Connectior: conditions

71 |Auto start upon |Enable Auto swart upon / Disable/Enable Enable
grid recovery grid after grid fault

72 | Grid Limit value connection U> p.u Un 1.36Un 1.10Un
reconnection
voltage upper
limit
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Page 125 of 126

Version: V1.0

Grid
reconnection
voltage lower
limit

Description ‘

Limit value connection U<

Setting range

0.45Un 1.00Un

Default value

(acc. to parameter set)

0.95Un

74

Grid
reconnection
frequency upper
limit

Limit value connection f>

Hz

50.00 60.00

50.10

75

Grid
reconnection
frequency tower
limit

Limit value connection f<

Hz

40.00 50.00

49.90

76

Max. voltage
of grid-tied
startup

Limit value connection U>

p.u

Un 1.36Un

1.10Un

77

Min. voltage of
grid-tied
startup

Limit value connection U<

0.45Un Un

0.80Un

78

Max.
frequency of
grid-tied
startup

Limit value connection f>

Hz

50.00 60.00

50.20

79

Min. frequency
of grid-tied
startup

Limit value connection f<

Hz

40.00 50.00

47.50

Response during grid

faults

80

LVRT

LVRT enable

Enabile/Disable

Enable

81

LVRT triggering
fhreshold

LVRT triggering threshold

p.u

0.50Un 1.00Un

0.80Un

B2

LVRT reaclive
power
compensation
factor

k ractor

00 10.0

2.0

83

HVRT

HVRT enable

Enabie/Disable

Enable

84

HVRT tiiggering
threshold

LVRT triggering threshold

p.u

1.40Un 1.36Un

1.10Un

85

HVRT reactive
power
compensation
factor

k factor

80 10.0

2.0

86

VRT exit

hysteresis
threshold

VRT exit hysteresis
threshold

0.02Un 0.1Un

002Un

87

Grid voltage
protection shield
during
HVRT/LVRT

Grid voltage protection
shield during HYRT/LVRT

Enable/Disable

Disable

88

Zero cument due
to power grid
fault

Zero current due to power
grid fault

Enable/Disable

Disable
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uAWEI Version: V1.0

I

Huawei Technologies Co., Lid.

Description

Default value
(acc. to parameter set)

No. ‘ Name

89 | Grid valtage Grid voltage jump Foln 00 300 50
jump triggering | triggering threshold
threshold
LVRT Characteristic Curve
90 |Characteristic Number of LVRT - 2 10 5
Curve points characteristic cuive points
31 |KA) LVRT characteristic hode ms 0 60000 0
1t
92 |U(A) LVRT characteristic node %Un 0 100 100
1U
a3 (¥B) LVRT characteristic node ms 0 60000 0
2t
94 |U(B) LVRT characteristic node %UnN 0 100 0
2V
385 [K(C) LVRT characteristic node ms 0 60000 220
3t
96 |U(C) LVRT characteristic node %Un 0 100 0
3u
g7 |(D) LVRT characteristic node ms 0 60000 3000
4t
28 |U(D) LVRT characteristic node %Un 0 100 75
4v
389 |YE) LVRT characteristic node ms 0 60000 5000
5t
100 |U(E) LVRT characteristic node %Un 0 100 85
5U
Self-protection
101 |Line voltage Line voltage peak value \Y parameter not adjustable 2.45Uov1
peak value protection point. exceeds (Uov1: corresponding to
protection point |which a non-delayed self- parameter No. 52 Level-
protection tripping occurs 1 QV pretection)
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Figure 27 — Parameter list from [13]
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