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Vorlaufige Prototypenbestatigung /
Preliminary prototype confirmation

Nr./ No.:
968/Gl 2208.00/25

Antragsteller /
Applicant

Zertifizierstelle /
Certification Body

Produkttyp /

Product type

Modell /
Model

Beschreibung /
Description

Normen /
Standards

Erklarung /
Declaration

Inbetriebnahme der ersten EZE /
Commissioning of the first PGU

Datum / Date

Gliltig bis / Valid until

Netzintegration von Erzeugungseinheiten und -anlagen
Grid integration of power generating units and systems

Solax Power Network Technology(Zhejiang)Co.,Ltd
No0.278,Shizhu Road,Chengnan Sub-district,Tonglu
Country,Hangzhou,Zhejiang,P.R. China

TUV Rheinland Industrie Service GmbH
Am Grauen Stein
51105 Koln, Deutschland / Germany

Umrichter fiir Speicher / Energieerzeugungseinheit (EZE) Typ 2
Inverter for Energy Storage System / Power Generating Unit (PGU) Type 2

X3-TRENE-79.9K, X3-TRENE-99.9K, X3-TRENE-100K, X3-TRENE-124.9K,
X3-TRENE-125K

Die EZE kann innerhalb ihrer Betriebsbereiche Leistung und Blindleistung bereitstel-
len / beziehen. Dartiber hinaus bietet sie eine dynamische Blindstromeinspeisung
bei Netzfehlern mit eingebauter Schutzfunktion. / The PGU can supply/receive
power and reactive power within its operating ranges. It also provides dynamic re-
active current feed-in during grid fault with equipped protective function.

VDE-AR-N 4110:2023-09,
VDE-AR-N 4120:2018-11,
FGW TR 8/ TGS, Rev.9 (2019-02-01)

Die TUV Rheinland Industrie Service GmbH bestétigt, dass es sich bei der
genannten Energieerzeugungseinheit (EZE) Typ-2 nach sowie gemalt FGW TR 8,
um einen Prototypen handelt, der in der Lage ist die technischen Anforderungen der
Normen zu erfiillen. Es wird davon ausgegangen, dass die Anforderungen der FGW
TR8 im Rahmen einer Zertifizierung erfiillt werden. / TUV Rheinland Industrie
Service GmbH confirms that the mentioned Power Generating Unit (PGU Type-2) is
a prototype according to as well as according to FGW TG 8, which is able to meet
the technical requirements of the standards. It is assumed that the requirements of
FGW TG8 are fulfilled within the scope of a certification.

2025-03-17
2025-03-17

Die Details zur Giltigkeit im Kapitel 1.3 sind entsprechend zu beachten. /
The details on validity in chapter 1.3 must be observed accordingly.

Diese Prototypenbestitigung darf nicht auszugsweise verwendet werden.
This prototype confirmation may not be used in extracts.

Koln, 2025-03-17

TUV Rheinland Industrie Service GmbH

Am Grauen Stein, D-51105 Kéln

www.tuv.com/power-grid
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1. Aufgabenstellung /
Task

Im Rahmen dieser Prototypenbestatigung wird auf Grundlage herstellerspezifischer Dokumente
Uberprtft, ob die genannte Energieerzeugungseinheit (EZE) die Anforderungen gemaf [N1] bis
[N3] erflllen kann.

As part of this prototype confirmation, it is checked on the basis of manufacturer-specific docu-
ments whether the named power generating unit (EZE Type-2) can meet the requirements ac-
cording to [N1] to [N3].

1.1. Normen und Technische Richtlinien /
Standards and technical guidelines

[N1] Technical Guideline for the connection of customer systems to the medium-voltage net-
work and their operation (TAR medium voltage / VDE-AR-N 4110: 2023-09)

[N2] Technical Guideline for the connection of customer systems to the high-voltage net-
work and their operation (TAR high voltage / VDE-AR-N 4120: 2018-11)

[N3] Technical guideline for generating units and systems part 8 revision 09 of the Foérderge-
sellschaft Windenergie und andere Erneuerbare Energien e.V. (FGW TG8 Rev. 9)

1.2, Fur die Bestatigung verwendete Dokumente /
Documents supplied for confirmation

Fir die Bewertung der EZE wurden u. a. Informationen aus den folgenden herstellerspezifi-
schen Dokumenten entnommen.

For the evaluation of the PGU, e.g. Information taken from the following manufacturer-specific
documents.

[D1] Solax Power Network Technology(Zhejiang)Co.,Ltd
Declaration of VDE-AR-N 4110 & 4120
Dated: 2025-01-07

[D2] Solax Power Network Technology(Zhejiang)Co.,Ltd
Application for Certification
Dated: 2025-01-15

[D3] Solax Power Network Technology(Zhejiang)Co.,Ltd
User Manual
Dated: 2024-01-30

1.3. Giiltigkeit der Prototypenbestatigung /
Validity of prototype confirmation

Die Gultigkeit der ausgestellten Prototypenbestatigung beschrankt sich gemaf VDE-AR-N 4110
[N1] auf zwei Jahre nach Inbetriebsetzung des ersten Prototypen. Da zurzeit noch keine EZE
von diesem Typ in Betrieb genommen worden ist, handelt es sich um eine vorlaufige Prototy-
penbestatigung. Diese Prototypenbestatigung ist nach Inbetriebnahme des ersten Prototypen
entsprechend zu revidieren und die Gultigkeit ist auf zwei Jahre nach Inbetriebsetzung der der
ersten EZE dieses Prototypen zu beschranken.

The validity of the prototype confirmation issued is limited to two years after commissioning of
the first prototype in accordance with VDE-AR-N 4110 [N1]. Since. Since no PGU of this type
has currently been commissioned, this is a provisional prototype confirmation. This prototype
confirmation must be revised accordingly after commissioning of the first prototype and the va-
lidity must be limited to two years after commissioning of the first PGU of this prototype.
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2. Prototypenregelung nach FGW TR 8 /
Prototype regulation according to FGW TG 8

In diesem Abschnitt wird Uberpruft, ob es sich bei der EZE gema FGW TR 8 [N3] um einen
Prototyp handelt. Nach [N3] ist ein Prototyp das erste Betriebsmittel eines Typs, welches we-
sentliche technische Weiterentwicklungen oder Neuerungen aufweist, sowie alle weiteren Be-
triebsmittel dieses Typs, die innerhalb von zwei Jahren nach Inbetriebsetzung des ersten Be-
triebsmittels dieses Typs in Betrieb gesetzt wurden. Die Regelung und Fristen von Betriebsmit-
telprototypen in einer EZE kdnnen den Netzanschlussregeln (NAR) enthommen werden.

In this section, it is checked whether the mentioned PGU is a prototype according to FGW TG
8 [N3]. According to [N3], the definition of the prototype is the first item of equipment of this type
that has significant technical developments or innovations, as well as all other items of equip-
ment of this type that were put into operation within two years after the first item of equipment
of this type was in service. The rules and deadlines for equipment prototypes of PGU can be
found in the grid connection guideline (NAR).

Gemal [N1] gilt: Fir Erzeugungsanlagen (EZA) mit EZE gleichen Prototyps missen das Anla-
genzertifikat und die Konformitatserklarung binnen eines Jahres, nachdem fir den ersten Pro-
totyp ein Einheitenzertifikat vorliegt, nachgereicht werden. Fir Komponenten innerhalb der Er-
zeugungsanlage, fur die ein Komponentenzertifikat erforderlich ist, kann die Prototypenregelung
entsprechend angewendet werden.

According to [N1] the following applies: for power generating systems (PGS) with PGU of the
same prototype, the plant certificate and the declaration of conformity must be submitted within
one year after a unit certificate is available for the first prototype. The prototype regulation can
be applied accordingly for components within the generating plant for which a component certif-
icate is required.

Bewertung / Assessment:

FGW TR8 / TG8 (Revision 9) Bewertung/Assessment
2.11 Betriebsmittel Prototypen / Prototype

Herstellererklarung zur teilweisen oder vollstandigen Konformitat Berulcksichtigt
zu einer oder mehreren NAR. / Manufacturer's declaration of par- / Included

tial or full conformity to one or more NAR. (Anhang 1/ Annex 1)
Herstellererklarung, dass es sich um eine wesentliche technische Berulcksichtigt
Weiterentwicklung bzw. Neuerung handelt. / Manufacturer's dec- / Included
laration that it is a major technical development or innovation. (Anhang 1/ Annex 1)
Aufzeigen von Unterschieden zu ggf. vorhandenen und bereits zerti- Berulcksichtigt
fizierten Betriebsmitteln. / Identification of differences to any existing / Included

and already certified equipment. (Anhang 1/ Annex 1)
Herstellererklarung, dass weitere technische Daten den Anforderun- Beriicksichtiat
gen der jeweiligen NAR entsprechen. / Manufacturer's declaration  Included 9
that further technical data meet the requirements of the respective

NAR. (Anhang 1/ Annex 1)
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3. Prototypenregelung gemall VDE-AR-N 4110/ Prototype regulation according to
VDE-AR-N 4110

Nach [N3] muss die Zertifizierungsstelle in der Prototypenbestatigung nachvollziehbar
ausweisen, dass der Prototyp grundsatzlich in der Lage ist, die Anforderungen der
jeweiligen NAR an die elektrischen Eigenschaften und Funktionen der Betriebsmittel zu
erfillen.

According to [N3], the certification body must clearly state in the prototype confirmation
that the prototype is basically able to meet the requirements of the respective NAR for the
electrical properties and functions of the equipment.

Die Vorgaben der NAR an den Prufumfang fur die Prototypenbestatigung sind zu
berlcksichtigen (sofern vorhanden). Im Folgenden wird dazu die Ubereinstimmung der
elektrischen Eigenschaften des EZE- mit den Anforderungen nach [N1] Uberpruft.

The specifications of the NAR for the scope of testing for the prototype confirmation must
be taken into account (if available). In the following, the compliance of the electrical
properties of the PGU with the requirements of [N1] is checked.

Bewertung / Assessment:

EZE /| PGU Komponenten / Components
; Kompensations- | Schutzein-
Betioe el oy /sspte().?;e; EZA-Regler / | einrichtung/ [richtungen /
€ ".?. s:“ e Svst rgn PGU Controller| Compensation | Protective
yp yste equipment devices
O O O ]

Die folgenden
Punkte 1), 2) und 4)

sind anzuwenden. Die folgenden Punkte 1), 2), 3) und 4) sind

Anmerkung . anzuwenden.
Annotation The following itéms | . t1owing items 1), 2), 3) and 4) are ap-
1), 2) and 4) are ap- ;
) plied.
plied.
Anforderungen an Prototypen gemaf VDE-AR-N 4110
Requirements for Prototypes according to VDE-AR-N 4110
Nr. Anforderungen / Requirements Bewertung /
Evaluation
1) Der Prototyp weist wesentliche technische Weiterentwicklungen Zutreffend/
oder Neuerungen auf. / The prototype shows significant technical Applied

developments or innovations.

2) | Der Prototyp ist grundsatzlich in der Lage die Anforderungen die- Zutreffend/
ser VDE-Richtlinie an die elektrischen Eigenschaften zu erfillen. / Applied
The prototype is basically able to meet the requirements of this
VDE guideline for the electrical properties.

3) Fir Komponenten innerhalb der Erzeugungsanlage, fiir die ein Zutreffend/
Komponentenzertifikat erforderlich ist, kann die Prototypenrege- Not applicable
lung entsprechend angewandt werden.

For components within the power generating plant, for which a
component certificate is required, the prototype regulation can be
applied in analogy.

4) Anforderungen an die Angaben der Datenblatter und darauf basierende Plausibil-
itatspriifung (PP) / Requirements for the information in the data sheets and the plausi-
bility check (PP) based on them
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a) Herstellererklarung, dass die Erzeugungseinheit so konstruiert Enthalten/
wurde, dass die Anforderungen der VDE erfiillt werden kdnnen. / Included
Manufacturer's declaration that the generating unit was con-
structed in such a way that the requirements of the VDE can be
met.
PP: Erfallt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt / Not applicable
b) Schematisches Ubersichtsbild der Erzeugungseinheit mit allen Enthalten/
wesentlichen Komponenten / Schematic overview of the genera- Included
ting unit with all essential components
PP: Erfallt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt / Not applicable
c) Elektrische Daten (Nenn- und Bemessungsgréfen) / Electrical Enthalten/
data (nominal and rated values) Included
PP: Erfallt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt (keine Anforderungen an EZA-Regler)/
Not applicable for PGU controllers
d) Schutzfunktionen mit Einstellbereichen / Protection functions Enthalten/
with setting ranges Included
Entkupplungsschutz / Decoupling protection
Eigenschutz / Self-protection
PP: Erfillt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt (keine Anforderungen an EZA-Regler) /
Not applicable for PGU controllers
e) Betriebsbereich der Erzeugungseinheit: / Operating range of Enthalten/
the generating unit Included
Grenzen im quasistationaren Betrieb / Limits in quasi-steady state
operation
Blindleistungsstellbereich / Reactive power adjustment range
FRT-Grenzkurve (U/t-Diagramm) / FRT limit curve (U/t diagram)
PP: Erfallt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt (keine Anforderungen an EZA-Regler)
Not applicable for PGU controllers
f) Wirkleistungsregelung: / Active power control Enthalten
Leistungs-Frequenz-Verhalten; / Power frequency regulation Included
Wirkleistungsgradient / Active power ramping
PP: Erflllt (Anhang 1) / Fulfilled (Annex 1):

[ Entfallt / Not applicable

g) Blindleistungsregelung / Reactive power control regulated by Enthalten
- Fixed Q Included
- Fixed COS ¢ O Entfallt fir EZA-
- Voltage-dependent reactive power ¢({) Regler / Not appli-
- Active power Dependent reactive power J(£) cable

PP: Erfillt (Anhang 1) / Fulfilled (Annex 1):
O Entfallt (keine Anforderung an EZA-Regler) / Not applicable
h) Spannungsstiitzung bei Netzfehlern durch Blindstromeinspei- Enthalten
sung bei dynamischer Netzstiitzung / Included
Dynamic reactive current feed-in functionality
PP: Erfillt (Anhang 1) / Fulfilled (Annex 1)
O Entfallt / Not applicable
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Votum des Fachauditors /
Conclusion

Die TUV Rheinland Industrie Service GmbH bestétigt, dass es sich bei der genannten EZE nach [N1]
sowie gemal [N3], um einen Prototypen handelt, der in der Lage ist die technischen Anforderungen der
Normen zu erflllen. Es wird davon ausgegangen, dass die Anforderungen von [N3] im Rahmen einer
Zertifizierung erfullt werden.

TUV Rheinland Industrie Service GmbH confirms that the mentioned PGU according to [N1] as well as
according to [N3], is a prototype that is able to meet the technical requirements of the standards. It is
assumed that the requirements of [N3] are met within the framework of a certification.

Die Bewertung ergab keine Beanstandungen.
The evaluation did not result in any objections.
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Anhang / Annex
Anhang 1/ Annex 1:
Manufacturer's Declaration

Declaration of VDE-AR-N 411084120

SolaX Power Network Technology (Zhejiang) Co., Ltd.

X3-TRENE-79.9-125K Series
Version: V1.0

We confirm that the parameters listed and the information in the parameter list correspond to the actual
parameters present in the control system and adjustable on the generating units.

744.014 g;
Signature: ‘

Date: 2025.01.07
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Declaration of VDE-AR-N 4110&4120
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,\/

SDL‘AM 1

Page 2 of 58

1. Company Information

License Holder:

Address:

Product Type:

SolaX Power Network Technology (Zhejiang) Co., Ltd.

No.278, Shizhu Road, Chengnan Sub-district, Tonglu County, Hangzhou, Zhejiang,
P.R. China

X3-TRENE-79.9K, X3-TRENE-99.9K, X3-TRENE-100K, X3-TRENE-124.9K,
X3-TRENE-125K

2. Product Datasheet:

Préduct Tube: X3-TRENE- X3-TRENE- X3-TRENE- X3-TRENE- X3-TRENE-

e 79.9K 99.9K 100K 124.9K 125K
d.c. Battery voltage range: 650 ~ 936V
d.c. Max. charge / discharge 129.3A 161.7A 161.8A 202.1A 202.3A
current

) 3/N/PE,230/400V

a.c.Rated Output Voltage: 3/N/PE. 220/ 380 V
a.c.Rated Qutput 50/ 60Hz
Frequency:
a.c.Rated.Output Current: 115.8A 144 8A 145.0A 181.1A 181.2A
a.c.Max.Output Current: 127 .4A 159.3A 159.5A 199.2A 199.3A
a.c.Rated Output Power: 79.9kW 99.9kW 100kW 124.9kW 125kW
Max.Apparent Power: 79.9kVA 99.9 kVA 110k kKVA | 1249k KVA | 125k kVA

Adjustable Power Factor
Range:

1 (0.8 Leading ~ 0.8 Lagging)

Enclosure:

P66

Temperature Range:

-35~60°C {>45C Derating)

Overvoltage category

I{MAINS), I(DC)

Protective Class:

Topoclogy

Non-isolated

Firmware:

Master:1.00
Manager:1.00

Note(s): Voltage measure accuracy: £0.01p.u.
Frequency measure accuracy: +0.01 Hz

Report No.: 968/Gl 2183.00/25
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Declaration of VDE-AR-N 4110&4120

Page 3 of 58

3. Rating Label:

SMART PCS
POWER CONVERSION SYSTEM

PCS SN:

X

SOLAX

Fotuh

Model: X3-TRENE-799K

y

SOLA
e

SMART PCS
POWER CONVERSICN SYSTEM

Model: X3-TRENE-99.9K PCS SN:

X

2

DC INPUT/ QUTPUT DC INPUT / QUTPUT
Battery voltage range 650 - 936d.c. V  Battery voltage range 650 - 936 dc.V
Max. charge / discharge current 1293d.c.A Max charge / discharge current 1617dc. A

AC INPUT / QUTPUT

AC INPUT/ OUTPUT

3/N/PE 230/400ac.V
3/N/PE 220 /380 ac. V

MNominal AC voltage

PE. 230/ 400 a.c.V

Nominal AC voltage IIN/S
3/N/PE 220 /380 ac.V

Nominal AC frequency 50/ 60 Hz

MNominal AC frequency 50 / 60 Hz

Rated output current 1158ac.A@230V

1211ac A@220V

Rated output current 144 8a.c. A @230V

151d4ac.A@220V

Max. output continuous current 1274 ac. A@230V

1332ac A@220V

79.9 kW

79.9 kVA

1(0.8 Leading- 0.8 Lagging)

Rated output power
Max. output apparent power

Adjustable power factor range
OTHERS

Max. output continuo us current 159.3ac. A@230V

166.5a.c.A@220V

Rated output power 99.9 kW

Max. output apparent power 999 kWA

Adjustable power factor range 1(0.8 Leading- 0.8 Lagging)

OTHERS

Operating ambient temperature range -35°C ~+60°C  Operating ambient temperature range -35°C ~ +60 °C

(~45°C Derating) (>45°C Derating)
Ingress protection IP66  Ingress protection |PE6
Protective class | Protective class 1
Owervoltage category HI{MAINS), II{DC) Overvoltage category IIMAINS), 1{DC)
Topology Non-isolated  Topology Non-isolated
Safety IEC 62477 safety IEC 62477

EN 50545, VDE 4105, G99, CEl 0-21,
|EC 61727, PEA/MEA. NRS-087-2-1, RD 1699, TOR

DRMO DRM1 DRMZ DRM3 DRM4 DRMS DRM6 DRM7 DRMS
W o6 O O O b O |

Grid menitering

Grid monitoring EN 50549, VDE 4105, G99, CEl 0-21,

IEC 61727 PEA/MEA, NRS-097-2-1 RD 1699, TOR

DRMO DRM1 DRM2 DRM3 DRM4 DRMS DRM& DRM7 DRME

H B O O 0O 6@ O O 0

CIoIAAA|
ZEACI®® &

SolaX Power Network Technology (Zhejiang) Co.. Lid.
ADD.: No. 278, Shizhu Road. Chengnan Sub-district, Tonglu
County. Hangzhou. Zhejiang, China

E-mail: info@solaxpower.com

www . solaxpower.com

MADE IN CHINA
320301360401

Report No.: 968/GIl 2183.00/25
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SolaX Power Network Technolegy (Zhejiang) Co.. Ltd.

ADD.: No. 278, Shizhu Read, Chengnan Sub-district, Tonglu
County, Hangzhou, Zhejiang, China
E-mail: info@solaxpower.com
WWW,SO[EIDOWEI’.COITI

MADE IN CHINA
320301364501
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SMART PCS SMART PCS

POWER CONVERSION SYSTEM POWER CONVERSION SYSTEM

Model: X3-TRENE-100K PCSSN: soLAX  Model: X3-TREMNE-124.9K PCSSN: SOLAX

DC INPUT J OUTPUT DC INPUT / QUTPUT

Battery voltage range 650 -936d.c. V Battery voltage range 650 -936d.c. V

Max. charge / discharge current 1618 d.c. A Max.charge/ discharge current 2021dc A

AC INPUT / QUTPUT AC INPUT / QUTPUT

MNominal AC voltage 3/ NJ/PE 230 /400 ac. v MNominal AC voltage 3/ NJ/PE 230 /400 ac. V
3/N/PE 220/380ac.V 3/NJ/PE 220/380ac. V

Mominal AC frequency 50 /60 Hz Nominal AC frequency 50/ 60 Hz

Rated cutput current 145ac A@230V

1516ac A@220V

Rated output current

Bllac A@230V
189.3ac A@220V

Max. output continuous current 159.5a.c. A@230V

166.7 a.c. A@220 vV

Max. output continuous current

1992 a.c. A@230 Vv
2082 a.c. A@220 V

Rated cutput power 100 kW

Rated output power

1249 kW

Max. output apparent power 110 kVA

Max. output apparent power

1249 kVA

Adjustable power factor range 1(08 Leading- 0.8 Lagging)

Adjustable power factor range

1(0.8 Leading- 0.8 Lagging)

OTHERS

Operating ambient temperature range -35% ~ +60*C
(>45°C Derating)
Ingress protection IPEE
Protective class |
Overvoltage category HI{MAINS), I{DC)
Topology MNon-isolated
Safety |EC 62477

Grid monitoring EN 50549, VDE 4105, G99, CEI 0-21,

IEC 61727, PEA/MEA, NRS-097-2-1, RD 1699 TCR

DRMO DRML DRME DRM3 DRP-'M DRMS DRMB DRM7 DRMB
|

OTHERS

Operating ambient temperature range -35°%C ~ +60 °C

(=45°C Derating)
Ingress protection P66
Protective class |
Overvoltage category IHMAINS), 11{DC)
Topology Non-isclated
Safety |EC 62477

Grid monitoring

EN 505489, VDE 4105, G99, CEl 0-21,

IEC 61727, PEA/MEA, NRS-097-2-1, RD 1699, TOR

DRM0 DRM1 DRM2 DRM3S DRM4 DRM5 DRM6 DRM7 DRMS
B ® O 0 0 @88 0O 0O 0O

CGI@\AIAIA
DS E

SolaX Power Network Technology (Zhejiang) Co., Ltd.
ADD.: No. 278, Shizhu Road, Chengnan Sub-district, Tonglu
County, Hangzhou, Zhejiang, China
E-mail: info @solaxpower.com
www.solaxpower.com

Al

MADE IN CHINA
E20301364301

Report No.: 968/GIl 2183.00/25
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SolaX Power Network Technology (Zhejiang) Co., Ltd.
ADD.: No. 278, Shizhu Road, Chengnan Sub-district, Tonglu

County, Hangzhou, Zhejiang, China

E-mail: info@solaxpowercom
www.solaxpower.com

MADE IN CHINA
320301359701
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SMART PCS

POWER CONVERSION SYSTEM X

Model: X3-TRENE-125K

PCS SN: SOLAX

Vo

DC INPUT /QUTPUT

Battery voltage range

650 - 936dc.V

Max. charge / discharge current 202.3d.c. A

AC INPUT / OUTPUT

Nominal AC voltage 3/N/PE 230/ 400 a.c.V
3/N/PE 220 /380 acV

Nominal AC frequency 50 {60 Hz

Rated output current

181.2ac. A@230V
1894 ac. A@220V

Max. output continuous current

1993ac A@230V
2084 ac. A@220V

Rated output power

125 kW

Max. output apparent power

125 kVA

Adjustable power factor range

1 (0.8 Leading- 0.8 Lagging)

OTHERS

Operating ambient temperature range -35%C ~ +60 °C

(>45°C Derating)
Ingress protection IP66
Protective class I
Overvoltage category IIIMAINS), I(DC)
Topology Non-isolated
Safety IEC 62477
Grid monitoring EN 50549, VDE 4105, G99, CEl 0-21,

IEC 61727, PEA/MEA, NRS-097-2-1 RD 1699, TOR

DRMQ DRM1 DRM2 DRM3 DRM4 DRMS DRM& DRM7 DRM3
[ ] O

Bk @ 0O 0O 0

)

CEILIAAA

S A

®Z

SolaX Power Network Technology (Zhejiang) Co., Ltd.

ADD.: No. 278, Shizhu Road, Chengnan Sub-district, Tonglu
County, Hangzhou, Zhejiang, China

E-mail: info@solaxpower.com
www solaxpower.com

Report No.: 968/GIl 2183.00/25
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Page 6 of 58 Sc""f'. e

4. Product description:

The PCE under test (EUT) is Power Conversion System which used in AC coupled energy storage
systems such as grid-connected energy storage and microgrid energy storage, connecting the battery
pack and the power grid (or load), and is a device to realize the two-way conversion of electric energy.

The PCE series under test is three-phase Power Conversion System, the rating of 79.9kW-125kW. All
types of models in the hardware are exactly the same, through the software to achieve different power
segment model distinction.

The PCS has been designed with the requirements of VDE-AR-N 4110 and 4120 for the power generating
unit.The prototype is an essential technical advancement or innovation. After a long time of technical
accumulation and precipitation of the development of the product, the safety and reliability of the product
absolutely meet the standards and regulatory requirements. This product has not been certified and has
not been commissioned in Germany.

The block diagrams of products are as below:

DC Retay BUS BL-Bridge INVERTER
o r )1 T
. (
) 2 v
— | : ] L Filter ACRelsy  RCM  SmallL  CMnductor ACFUSE  ACEMI
o pe— 1| 7 r [
= e w i l—‘"' Ll Ll L T
b= ,'::,“1, NN | B ! B TSR R | L;,—[ H "
= R Foro =t e o e =L
BC I et | i] g L | [ [ el T
S80 ‘ ] | | [
§ (3 { { «) g 111
/ L 2 L) A0 £ I Pl il NN SRR ACSPD
- - el 1iq d |

‘ Slave-DSP ‘ ‘ Maser-DSP CPLD

CONTROL-80ARD

e | T
| COMMU-BOARD i

EMS BMS

Block Diagram
Primary energy supply: Battery source

Type of modulation in inverter; SYVPWM(Space Vector Pulse Width Modulation)
Pulse frequency: 16.2KHz

Phase to Phase voltage is used for protection detetion.

P.u. value is related to rated current =145.0A(For model X3-TRENE-100K)

Report No.: 968/Gl 2183.00/25 Page 12/64
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5. PQ diagram:

TUVRheinland®

Precisely Right.

,\/

SOLAX

X3-TRENE-79.9K(Discharge mode)

P [p.ul Direction e O]
85 % Un 90 % Un 95%UN | 100% Uy | 105 % Un | 110% Un | 115 % Un
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
@ Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
01 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
02 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
03 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
o Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
b Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
0F Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
e Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
o Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
10 Underexcited " - 0.00 0.00 0.00 0.00 0.00
Overexcited — - 0.00 0.00 0.00 0.00 0.00
11 Underexcited - - - - - - -
) Overexcited -- - - - - -- -
100 pfPn 120 PP
0.90Un

-100  -0.80 060 040 0.2 000 020 040 150 080

120 pfpn
0.95/1.00/1.05/1.10/1.15Un

600 = affn
100 080 060 040 020 000 020 040 060 080 100

Report No.: 968/Gl 2183.00/25
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TUVRheinland®

Precisely Right.

’\/

SOLAX

X3-TRENE-79.9K(Charge mode)

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
L Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
Bl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
BHes Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
04 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Gl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
09 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
’ Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
40 Underexcited - - 0.00 0.00 0.00 0.00 0.00
) Overexcited - - 0.00 0.00 0.00 0.00 0.00

11 Underexcited - - - - - - -

B Overexcited - . - - . = =

000 PP

0o

Gou- piPn
-100 o0 -0.40 -0.20 000

-0.20

.40

0.95/1.00/1.05/1.10/1.15Un
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TUVRheinland®

Precisely Right.

’\/

SOLAX

X3-TRENE-99.9K(Discharge mode)

0.90Un

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
0 Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
O Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
s Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
03 Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
i Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ik Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
o Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
0 Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
0.9 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
10 Underexcited - - 0.00 0.00 0.00 0.00 0.00
Overexcited - - 0.00 0.00 0.00 0.00 0.00

14 Underexcited - - - - - - -

) Overexcited - - - - - -- -

120 p/Pn

190

Q/fn

SLO0 080 060 040 020 000 020 040 06D 08B0 100

Report No.: 968/Gl 2183.00/25

Page 15/64



2025-01-28

Declaration of VDE-AR-N 411084120

Page 10 of 58

TUVRheinland®

Precisely Right.

’\/

SOLAX

X3-TRENE-99.9K(Charge mode)

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
L Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
Bl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
BHes Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
04 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Gl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
09 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
’ Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
40 Underexcited - - 0.00 0.00 0.00 0.00 0.00
) Overexcited - - 0.00 0.00 0.00 0.00 0.00

11 Underexcited - - - - - - -

B Overexcited - . - - . = =

000 PP

0o

Gou- piPn
-100 o0 -0.40 -0.20 000

-0.20

.40

0.95/1.00/1.05/1.10/1.15Un
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TUVRheinland®

Precisely Right.

,\/

SOLAX

X3-TRENE-100K(Discharge mode)

100 080

P [p.ul Direction e ]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

0 Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

O Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

s Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

03 Qverexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
i Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

BiE Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

08 Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
) Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Underexcited -0.62 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

o Overexcited 0.62 0.66 0.66 0.66 0.66 0.66 0.66
Underexcited -0.48 -0.58 -0.66 -0.66 -0.66 -0.66 -0.66

0 Overexcited 0.48 0.58 0.66 0.66 0.66 0.66 0.66
0.9 Underexcited -0.26 -0.41 -0.53 -0.63 -0.63 -0.63 -0.63
Overexcited 0.26 0.41 0.53 0.63 0.63 0.63 0.63
Underexcited - - -0.31 -0.46 -0.46 -0.46 -0.46

10 Overexcited - - 0.31 0.46 0.46 0.46 0.46
14 Underexcited - - - 0.00 0.00 0.00 0.00
) Overexcited - - - 0.00 0.00 0.00 0.00

1.00 pr" 120 p/p"

0.40

030

020

010

0.00

060 040 020 000 0.20 040 060

120 pfPn 120
1.00/1.05/1.10/1.15Un

0.60, 0.97 f

.60, .92

Q/Pn
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TUVRheinland®

Precisely Right.

,\/

SOLAX

X3-TRENE-100K(Charge mode)

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

0 Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

T Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

BHes Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

i Qverexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

o Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

i Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

i Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.62 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66

Gl Overexcited 0.62 0.66 0.66 0.66 0.66 0.66 0.66

Underexcited -0.48 -0.58 -0.66 -0.66 -0.66 -0.66 -0.66

R Overexcited 0.48 0.58 0.66 0.66 0.66 0.66 0.66

09 Underexcited -0.26 -0.41 -0.53 -0.63 -0.63 -0.63 -0.63

’ Overexcited 0.26 0.41 0.53 0.63 0.63 0.63 0.63

Underexcited - - -0.31 -0.46 -0.46 -0.46 -0.46

1.0 Overexcited - - 0.31 0.46 0.46 0.46 0.46

A1 Underexcited - - - 0.00 0.00 0.00 0.00

Overexcited - - - 0.00 0.00 0.00 0.00

000 PfPn 600 pfen
100 0.8p 0.6( 0.40 ;“-U_l‘.u 0o 0.00

iO.GG,0.00 i

-0.66, -0.66

0.85Un

.66, 0./4

0.90Un

a/en

000 pfPn
0.0

0.95Un

020

0.66, (.88
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TUVRheinland®

Precisely Right.

’\/

SOLAX

X3-TRENE-124.9K(Discharge mode}

0.90Un

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
0 Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
O Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
s Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
03 Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
i Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ik Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
o Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
0 Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
0.9 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
10 Underexcited - - 0.00 0.00 0.00 0.00 0.00
Overexcited - - 0.00 0.00 0.00 0.00 0.00

14 Underexcited - - - - - - -

) Overexcited - - - - - -- -

120 p/Pn

190

Q/fn

SLO0 080 060 040 020 000 020 040 06D 08B0 100
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TUVRheinland®

Precisely Right.

’\/

SOLAX

X3-TRENE-124.9K(Charge mode)

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
L Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
Bl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
BHes Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
04 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Gl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
09 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
’ Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
40 Underexcited - - 0.00 0.00 0.00 0.00 0.00
) Overexcited - - 0.00 0.00 0.00 0.00 0.00

11 Underexcited - - - - - - -

B Overexcited - . - - . = =

000 PP

0o

Gou- piPn
-100 o0 -0.40 -0.20 000

-0.20

.40

0.95/1.00/1.05/1.10/1.15Un
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X3-TRENE-125K(Discharge mode)

o 5 max |p.u.
Pleul | Dieeon Tasln [ 90% U | 95% Us Q;oo %[puN] 105 % Un | 110 % Un | 115 % Un
Ondesexclied |  -0W60 -0.60 -0.60 -0.60 -0.60 060 -0.60
0 Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
o4 | Underexcites | -0.60 0560 -0.60 -0.60 20.60 20,60 -0.60
Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
0a | Underexcited | -0:60 060 20,60 20,60 20.60 2060 20.60
Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited | -0.60 0,60 -0.60 -0.60 0.60 20,60 -0.60
B Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
o4 | Underexcied | -0.60 -0.60 20,60 -0.60 -0.60 -0.60 -0.60
Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 | Underexcied | -0.60 060 -0.60 -0.60 -0.60 0,60 -0.60
Oversxoited | 0:80 0.60 0.60 0.60 0.60 0.60 0.60
06 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
o7 | Underexcited | 0.0 0,60 2060 20,60 20.60 2060 0.60
Overexcited | 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited | -0.48 0.58 ~0.60 20,60 20.60 2060 0.60
o Overexcited | 0.48 0.58 0.60 0.60 0.60 0.60 0.60
Underexcited | -0.25 041 -0.44 .44 20.44 044 0.44
big Overexcited | 0.25 0.41 0.42 0.44 0.44 0.44 0.44
o | Underexcited = = 0.00 0.00 0.00 0.00 0.00
Overexcitod = ” 0.00 0.00 0.00 0.00 0.00
11 Underexcited - - - - - - -
Overexcited - - - - - -- -

0.85Un

0.60,0.72

-L00 080 060 040 020 000 020 040 060 080 100 -100  -080 060 -040 -020 000 020 040 060 080 100

120 pfen
0.95/1.00/1.05/1.10/1.15Un

a/fn

.00 7
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 060 0.80 100
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SOLAX

X3-TRENE-125K(Charge mode)

P [p.ul Direction S [po]
85 % Un 90 % Un 95 % Un 100 % Un | 105 % Un | 110 % Un | 115 % Un

Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
L Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.80 -0.60
Bl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
BHes Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
04 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
05 Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
i Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Underexcited -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60
Gl Overexcited 0.60 0.60 0.60 0.60 0.60 0.60 0.60
08 Underexcited -0.48 -0.58 -0.60 -0.60 -0.60 -0.60 -0.60
) Overexcited 0.48 0.58 0.60 0.60 0.60 0.60 0.60
09 Underexcited -0.25 -0.41 -0.44 -0.44 -0.44 -0.44 -0.44
’ Overexcited 0.25 0.41 0.44 0.44 0.44 0.44 0.44
40 Underexcited - - 0.00 0.00 0.00 0.00 0.00
) Overexcited - - 0.00 0.00 0.00 0.00 0.00

11 Underexcited - - - - - - -

B Overexcited - . - - . = =

000 PP

0o

Gou- piPn
-100 o0 -0.40 -0.20 000

-0.20

.40

0.95/1.00/1.05/1.10/1.15Un
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Every set point value specified by the grid operator can be achieved within the required reactive power range
from VDE-AR-N 4110.

I Uty

1,100
1,075
1.050
1,025
1,000
0,975
0,950
0,925

0,900

zuldssiger Bereich:
0,05 untererregt bis 0,02 ibererregt

0.4 =05
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Every set point value specified by the grid operator can be achieved within the required reactive power range
from VDE-AR-N 4120.

127k . e ) O i AV

- 120

- 11§

Minlmum reauilrement
Option 1

w Option 2

= Option 3

| 4 1o

4 108

Lt 1 ¢ 9

/ s
0.3

04
Minimum reguirement
Option 1 45

Option 2
- Option 3 0.6

a8

99

P’FMJPH st
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6. Methods for reactive power control

The reactive power is always prioritised over active power.

The P-Q relation in normal operation always follow the equation:

S=min(U"l, min{Smax, U*Imax))

P=sqrt(S"2-Q"2)

TUVRheinland®

Precisely Right.

X

SOLA

Powen

Reactive power control

Parameter

Setting range

Setting step

Default value

Reactive power control

-Q-U mode
-Q-P mode
-Q mode
-PF mode

Disable
reactive power:0%Pn

Remark: For this function, the curve can be tumned off directly under WEB Ul
The parameters can be set on the PGS controller to meet the requirements of reactive power control.

WEB Ul setting for Reactive power control:

Q-u

Q-U Enable

| or

Q-P Enable

Reactive power control

Reactive Power Control

Q Mode
Reactive power control

Reactive Power Control

PF mode

Report No.: 968/GIl 2183.00/25
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a. Q-U mode
Parameter Setting range Setting step Default value
Q-U Voltage 1 Q-U Voltage 1: 0V...300V | 0.1V VDE4110
Q-U Voltage 2 Q-U Voltage 2: 0V.. 300V Q-U Voltage1: 220.8V
Q-U Voltage 3 Q-U voltage 3: 0V...300v Q-U Voltage2: 230V
Q-U Voltage 4 Q-U Voltage 4: 0V...300V Q-U Voltage3: 230V
(Voltage value settings) Q-U Voltage4: 239.2V
VDE4120
Q-U Voltage1: 227.7V
Q-U Voltage2: 239.2V
Q-U Voltage3: 239.2V
Q-U Voltage4: 250.7V
Q-U Reactive Power 1 Q1: -200%Pn...200%Pn 0.01%Pn Q1: Qmax
Q-U Reactive Power 2 Q2: -200%Pn...200%Pn Q2:0
Q-U Reactive Power 3 Q83: -200%Pn...200%Pn Q3:0
Q-U Reactive Power 4 Q4: -200%Pn...200%Pn Q4: -Qmax
(Reactive power value
settings) Note:
Qmax=66%Pn{for X3-
TRENE-100K)
Qmax=60%Pn({for other
models)
Q-U Power Entry -200%Pn...200%Pn 0.01%Pn Entry Conditions: -130%Pn
Conditions Exit Conditions: -140%Pn
Q-U Power Exit Conditions
(The 4110 QU function is
not affected)
Q-U Power factor Min 0...1 0.001 0.400
(The 4110QU function is
not affected)
Q-U power setting times - 0s-100s 0.01s VDE4110
3Tau 10s
(Reactive power response
time) VDE4110
5s
Q-U Dead Zone voltage 0-300V 0.1V 0.0V
Remark: For this function, the curve can be turned off directly under WEB UlI.
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Curve se

0

Q/pbmst

o,

-0
0

-0,

-0

A

033
0,30

0,20

0,10+

-0,10+

-0,20

-0,30

0,40
-0,41

X

SOLA <
Ao
tting in test:
40
Max. reaclive power underexcited
30 " 7
Value pair (Uyul/Ue ; O et/ Ping) i
describing the gradient of the characteristic 7
43 curve and the maximum reactive power /7
70
-
a
P
S
@
10 L
i Fd
e P
=1 .
00
op2 093 Josa 0,95 0,96 0,97 /:J,BB 0,99 1,03 1,04 1,05 1,06 1,07
Q
£ /” U/ Ue
10 2 y
§ . Ugp,ei/Uc: reference voltage in case of
reactive power exchange =0
3 S P B
20 v 4
33 e Displacement of characteristic
& due to specification of U,/U,
30 #
Max. reactive power overexcited
40

Figure 6-7: Reactive power-voltage characteristic Q(U)
(Source: VDE-AR-N 4110 [4] Picture 8: Load sign convention)

max. Blindleistung untererregt

e e s

Wertepaar (Upax/Un: Qmax-untererregt!Pb inst) Welches
die Steigung der Kennlinie und die maximale
Blindleistungsanforderung beschreibt

Beispiel: (1,09 ; 0,33)

untererregt

/

=TI 1 e
097 098 099 1,00 1,0#102 1,0

o Ulln

| |
1p4 105 1,08 1,07 1,08 1,

O e ———

Uqo ref!Un: Referenzspannung bei
Blindleistungsaustausch = 0

niebung der Kennlinie

h Vorgabe von Ugp/l

J n

max. Blindleistung tubererregt

Report No.: 968/
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WEB Ul setting for Q-U mode:

VDE4110 :

(for model X3-TRENE-100K)

QU
QU Enabie
©

QU Curve Type

sei(s)Curve

(for other models)
QU

QU Enable

©

QU Curve Type
set{a)Curve

QU Voltage 2 [Val
0

QU Voltage 4
2992

Q- Reactive Power 2 (¥al
0

QU Reactive Power 4
50

Q-U Power Exit Conditions

Report No.: 968/GIl 2183.00/25

Pn

%Pn

%Pn

%Pn |

QU Voltage

2208

QU Voltage 3

230

QMU Reactive Power 1

]

(HU Reactive Power 3 (Value

]

QU Power Entry Conditions

130

QU Power Facior Min

04

QU Dead Zone voltage (V:

TUVRheinland®

X

SOLA

Precisely Right.

Powen

%Pn
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VDE4120 :

(for model X3-TRENE-100K)

Qu

(for other models)

QU

Q-4 Curve Type
sal(siCurve

0-U Voltage 2
2302
0-UVoltage 4
507

0-U Reactiva Power 2

Q-UReactive Power 4
60

QU Power Exit Conditions (Val
40

Q-U Power Setling Time-3Tau (v

Report No.: 968/GIl 2183.00/25

%Pn

%Pn

217

2392

04

Q4 Voltage 1 (Value

277

04U Voltage 3

2302

QU Reactive Power 1 {Val

]

QU Reactive Power 3 (V

QU Dead Zone voltage (V

Q

X

SOLA

Powen

%Pn
%Pn

%Pn

%Pn
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b. Q-P mode

TUVRheinland®

Precisely Right.

’\/

SOLA <

Q-P mode (Character curve Q{P))

{The 4110QP function is
not affected)

Parameter Setting range Setting step Default value
Q-P Reactive Power 1 Q1: -200%Pn...200%Pn 0.1%Pn Q1:0

Q-P Reactive Power 2 Q2: -200%Pn...200%Pn Q2:0

Q-P Reactive Power 3 Q3: -200%Pn...200%Pn Q3: -5%Pn
Q-P Reactive Power 4 Q4: -200%Pn...200%Pn Q4:-33%Pn
Q-P Reactive Power 5 Q5: -200%Pn...200%Pn Q5: -33%Pn
(Reactive power value

settings)

Q-P Active Power 1 P1:-200%Pn...200%Pn 0.1%Pn P1:0

Q-P Active Power 2 P2: -200%Pn...200%Pn P2: 50%Pn
Q-P Active Power 3 P3: -200%Pn...200%Pn P3: 60% Pn
Q-P Active Power 4 P4: -200%Pn...200%Pn P4: 90% Pn
Q-P Active Power 5 P5: -200%Pn...200%Pn P5: 100% Pn
(Active power value

settings)

Q-P PF Min Value 1 0...1 0.001 Value 1:0.001

Q-P PF Min Value 2 Value 2:0.001

Q-P Voltage Entry 0v...300v 0.1V
Conditions

Q-P Voltage Exit
Conditions

(The 4110QP function is
not affected)

Entry Conditions: 2.0V
Exit Conditions: 1.0V

Q-P Power Setting Time- 0s...100s 1s VDE 4110:
3Tau 10s
(Reactive power value
settings) VDE 4120:
5s
Remark: For this function, the curve can be turned off directly under WEB UI.
Curve setting in test:

PS5 {-1.00/0.33) e l‘_
***** - P4 (-0.9/0.33) &:
----- S w | I

o | E
£

-~ P23 (-0.6/0.05)
~ _ | P2(-05/0.00

¥ 3

1 o9 o8 ar 06 s """ @EF T T T@OT T TaAar T T

= = = 2% tolerance band upper imk
- 2% tolerance band lower limit

e Ch a0 SCUET BTIC CUMYE SETRON T

et i i G

% .:uau,iu.

Ove rexcited

P/Ppinst

Figure 6—9: Reactive power characteristic curve as a function of the active power Q(P) (source: VDE-

AR-N 4110 [4] Picture 9: Load sign convention)
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Powen

WEB Ul setting for Q-P mode:
VDE 4110:

P Close ~
Q-P Enzble f‘
©
G Curve Type P Active Power 1 (Value range:-
sel(a)Curve | s ‘ 0 wn | s
QP Active Power 2 {Value ranas-200-200 QP Active Power 3 (Valug rang
50 wn | sme J o %P | see
QP Aotive Power 4 (Value range-200-200) 0P Ative Po range
90 %Py | sae ‘ 100 %n | swe

Q-P Reactive Power 1 (Value range:- 21 0-P Reactive Power 2 (Value range-200-200)

[ P | Save 0 %P | Save
Q-P Reactive Power 3 (Value range-200-2 QP Reactive Power 4 [Va 00-

5 %Fn — 33 zon [ s |
QP Reactive Power 5 (Value range-200-70) Q-P PF Min Value 1 (Vaiue rangea-1)

a3 %Pn save 0,001 A ‘
G-P PF Min Value 2 (Value range 0-1) QP Voltage Eniry Conditions [Velue range.0-300)

aom | s 2 v ‘ S ‘

Q-P Voltage Cxit Conditions (Va Q-P Power Settling Time-3Tau (Value range:0-100;

1 v | s 1 s | swe J

VDE4120:

QP
QP Enable
o©
Q-P Curve Type Q-P Active Power

set(acurve av 0 %P

tive Power 2 (V: " Q-P Actr

50 %Pn 5 %P
Q-P Active Power 4 (V: nge:-2C C Q-P Active Power5

% an [ sme 100 %o [ awe
Q-7 Reactive Power 1 (Valug range:-200-200 -P Reactive Power 2 (Val

[} %Pn sav ] %P
Q-P Reactive Power 3 (Value range Q-P Reactive Power 4 (V

%Pn " ] %Pn

Q-P Reactive Powar 5 (Value range a-P PF Min Value 1

- %Pn Sav oo !
Q-P PF Min Value 2 @ ) Q-P Voitage Entry Conditions (Value ra

0001 ] ve 2 v
Q-P Voltage Exit Conditions (Value rar Q- Power Settling Time-3Ta

1 v v s s

Report No.: 968/GIl 2183.00/25 Page 31/64



TUVRheinland®

2025-01-28 Precisely Right.
. 4
Declaration of VDE-AR-N 4110&4120 y
_=—>>>-> -
Page 26 of 58 SOLAX
c. Q mode
Q mode (Fixed Q)
Parameter Setting range Setting step Default value
Reactive power Q -66%Pn--66%Pn 0.1%Pn Q=0Kvar

Reactive power in
ConstPower Mode
(Reactive power value
settings)

Fixed Reactive Power 65650s 1s 10s
Adjustment Time-3Tau
(Reactive power value
settings)

Remark: For this function, the curve can be turned off directly under WEB UI.

WEB Ul setting for Q mode:
Reaclive power control
Reactive Power Control Reactive power in ConstPower Made lue rangy
Qmate | 0 kVar
Fixed Reactive Power Adjustment Time-3Tau (

0 - |
If communication with plant controller or network operater interrupted over 1min, the reactive power maintain
the last set-point received.
Reactive power strategy:

The reactive power is prioritized over active power. Active power can be reduced in favor of reactive power
provision. In favor of reactive power provision, the active power can be reduced when limitation of apparent
power{Smax) or current{lmax) reached. The reduction cf power is automatically, and can not be
parameterized manually.
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d. PF mode
PF mode (Fixed cos®)
Parameter Setting range Setting step Default value
Over-Excited
Power factor value 0.800e-1o0e 0.001 1
settings
Fixed PF Adjustment Bs--60s 1s 10s
Time-3Tau
(Reactive power value
settings)
Under-Excited
Power factor value 0.80ue--1ue 0.001 1
settings
Fixed PF Adjustment 6s--60s 1s 10s
Time-3Tau
(Reactive power value
settings)
Remark: For this function, the curve can be turned off directly under WEB UI.

WEB Ul setting for PF mode:

Reactive pewer control Closa

Pewer Control Power Factor
PF mode " Ower Excited
PF Set (Valus a1 Fixed PF Adjustment Time-3Tau (Valu
1 ! Save 1 s
Reactive power control
Reactive Power Cantrol Power Factor
eF mode v | ‘ Unider Excted ’ save ‘
PF Set (Valiue range0.¢ Fized PF Adjustment Time3Tau (Value range:0-65¢
1 r | ae | 1 s s |

If communication with plant controller or netwoerk operater interrupted over 1min, the reactive power maintain
the last set-point received.

Reactive power strategy:

The reactive power is prioritized over active power. Active power can be reduced in favor of reactive power
provision.
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7. Network security management

etwork se anage

’\/

SOLA

e

Parameter Setting range Setting step Default value

Active power in -95.9...95.9kW(for model 0.1kW 79.9kW({for model X3-
ConstPower Mode X3-TRENE-79.9K) TRENE-79.9K)
(Active power value -119.9...119.9kW(for model 99.9kW(for model X3-
seltings) X3-TRENE-99.9K) TRENE-99.9K)

Note: The model X3-
TRENE-100K is
overloaded, but the others
are not.

-120.0...120.0kW(for model
X3-TRENE-100K}
-149.9...149.9kW(for model
X3-TRENE-124.9K)
-150.0...150.0kW(for model
X3-TRENE-125K)}

110kW (for model X3-
TRENE-100K)
124.9kW(for model X3-
TRENE-124.9K)
125kW(for model X3-
TRENE-125K)

AC Active Power Ramp- Disable/Enable -- Enable
up Mode Enable
AC Active Power Ramp- 0.1%Pn/min...100%Pn/min 0.1%Pn/min 30%Pn/min

up Percentage
(Active power gradient)

Interface: RJ45
Communication way:RS485

There is single interface for network security management integrated in each unit and only one command
from network or third party can be responded a time.

[““‘r&.‘ o o8

m]m]n
DEE G
CEE-

T

—T

FERMINALY

It has the function of permanently reducing the Active power.

The active power setting has two instructions, one of which is permanently valid by directly storing 'eeprom’;
Or the meter control zero output, then storaging 'eeprom’, permanently valid.

The power scheduling sampling is parsed using standard Modbus. The following data can be read using
function code '0x03' and written using single write '0x06' and multiple write '0x10".

The specific format is as follows:

Read the current power set value (HEX format): 01 03 23 03 xx xx CRC16(xx xx: indicates the percentage of
the current power).

Set the current power value (HEX format): 01 06 23 03 xx xx CRC16(xx xx: indicates the percentage of the
current power).
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Example: Set the operating power of the equipment to 100% of the rated power, the instructions are as
follows:

0106230303E872F0

01: modbus communication address;
086: function code;

23 03: Register address;

03 E8: Rated power 100%;

Store EEPROM with address 0x2303; Do not store EEFROM with address 0x2304;

WEB Ul setting for Active power mode:

Active power in ConstPower Mode (Number range: -120-120)

110 kW ‘ Save ‘

AC Active Power Ramp-up Mode Enable ‘ . |

«©

AC Active Power Ramp-up Percentage (Number range: 0.1-100)

30 % Save
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8. Active power output dependent on grid frequency
RoCoF complied with:

+2.0Hz/s for a moving average window 0.5s or
+1.5Hz/s for a moving average window 1s or

+1.25Hz/s for a moving average window 2s P(f) curve:

Erzeugungsanlagen Typ 1 und Typ 2 und AP
Wirkietstungs snderung im
Erieugerrahipfeds ystem

stufenlos steuerbare o
et

Verbrauchseinrichtungen und Speicher
Typ 1

20488 HZ - S )
gt 50 Hz

Zuiel Erzeugung

A TUVRheinland®

Precisely Right.

’\/

SQLA' ¢

w2 so a3
reansma \ -
Krmische \ i

Netruituation

2u wenig Ereugung \ \\

Zuwiel Verbrauch

49,8 Wax f< 502 Wi
Normaler
Netzbetried

Netztrequenz
Hz]

Over frequency curve start point: 50.2Hz — 50.5Hz adjustable Over frequency curve droop: 2% - 12%

adjustable.

Under frequency curve start point: 49.5Hz — 49.8Hz adjustable Under frequency curve droop: 2% - 12%

adjustable

While frequency step or shift exceeded the dead-band of P{f) curve, the unit output decrease or increase
according to the droop of curve. There is no power change when frequency located within the dead-band
(50+200mHz default). In the case of frequency above 51.5Hz the unit is able to remain connected to grid for

another 5s without any power increase.

Even if the mains frequency has regained the tolerance band of 50,0 Hz + 200 mHz after the frequency
deviation, a critical network condition shall still be assumed. The transition from “critical network condition” to
“normal operation” is time-limited by a maximum change of the set-pcint active power, starting from Pmom.
This set-point active power change (except for the supply of contral energy) shall be limited to a maximum
gradient of 10 % Pb inst/min. Only when the mains frequency has been within the tolerance band of 50,0 Hz
+ 200 mHz fer an uninterrupted period of 10 min, the normal network operation is considered to be restored

and this requirement is no longer valid.

The following requirements complied:

1) Initial time delay Tv< 2 s

N

Accuracy of frequency measurement € 10 mHz

oW

Sample time < 200 ms

Report No.: 968/Gl 2183.00/25

)
) Accuracy of fast frequency measurement < 50 mHz
)

Page 36/64



TUVRheinland®

2025-01-28 Precisely Right.
> 4
Declaration of VDE-AR-N 4110&4120 y
Page 31 of 58 SOLA

P-OF/P-UF(Active power output dependent on grid frequency)
Parameter Setting range Setting step Default value

OF exit frequency 50Hz-70Hz 0.01Hz 50.2Hz
P-OF Recovery Frequency
(Exit curve value)

OF threshold 50Hz70Hz 0.01Hz 50.2Hz
P-OF Frequency 1
(Enter curve value)

OF droop 0.5%...100% 0.1% 2%
P-OF Droop 1

(Active power gradient)

OF Initial time delay 0s...1000s 1s Os

P-OF Enter Delay Time
(Enter delay time)

OF exit recovery slope 0s...3000s 1s 600s

P-OF Power Ramp Up Uint {Pn/600s=10%Pn/min}
Time

(power recovery slope )

UF exit frequency 40Hz...60Hz 0.01Hz 49.8Hz

P-UF Recovery Frequency
(Exit curve valug)

UF threshold 40Hz...60Hz 0.01Hz 49.8Hz
P-UF Frequency 1
(Enter curve value)

UF droop 0.5%...100% 0.1% 2%
P-UF Droop 1

(Active power gradient)

UF Initial time delay 0s...1000s 1s Os

P-UF Enter Delay Time
(Enter delay time)

UF exit recovery slope 0s...3000s 1s 600s
P-UF Power Ramp Up Uint (Pn/600s=10%Pn/min})
Time

(power recovery slope )

WEI Ul settings for Active power output dependent on grid frequency

P-OF

P-OF Enable

©

P-OF Recovery Frequency ()

50.2 Hz Save

P-OF Frequency 1 (Number range:

50.2 Hz Save |
P-OF Droop 1 (Number range: 0.5-100)
Z % Save ‘
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P-OF Entry Delay Time (Value range:0-1000)

0 s ‘ Save
P-OF Power Ramp Up Uint Time (Value range:0-3000)
600 s ‘ Save ‘
P-UF
P-UF Enable ( -
Save
P-UF Recovery Frequency (Value range: 40-60)
49.8 Hz IVE
P-UF Frequency 1 (Number range: 40-60)
49.8 Hz Save
P-UF Droop 1 (Number range: 0.5-100)
2 % Save
P-UF Entry Delay Time (Value range:0-100C
0 s Save
P-UF Power Ramp Up Uint Time (Value range:0-3000)
S Save

600
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9. Capability of primary control energy supply
For all VDE-AR-N 4110 and 4120, P{f)-diagram is default according te Figure below.

AP/Pmom=20*(50.2Hz-f)/50Hz

Note: Here Pmom is the active power freeze at that moment when the frequency to 50.2Hz. Pn is normial
active power. The default gradient for over-frequency and under-frequency is 40%Pref/Hz {slope=5%), while
it can be adjustable from 16.67%Pref/Hz(s=12%) to 100%Pref/Hz(s=2%).

The functionality for primary control energy supply (FSM) shall be implemented by PGS controller. The
inverter's control is able to give the priority to FSM even when there is a change in the active power output
for other reasons. The inverter can supply FSM in range between min. technical power and 100% rated
power with exception that a power restriction with higher priority such as derating on max. power is set. The
inverter is able to supply FSM continuously. Fluctuating may occur in correspondence to max. possible
available power depends on the natural conditions like solar radiation.

O O erg D
Parameter Setting range Setting step Default value
Primary Control Energy - - Disable
Supply Enable
Over-frequency Enter 50Hz - 60Hz 0.01Hz 50.2Hz
Frequency
Over-frequency Slope 2% 12% 0.1% 5%
Under-frequency Enter 40Hz -60Hz 0.01Hz 49 8Hz
Frequency
Over-frequency Slope 2% 12% 0.1% 5%

Note: This feature comes from within the software, or can be from the external measuring device.

WEI Ul settings for Primary Control Energy Supply

Primary Control Energy Supply ose

Primary Control Energy Supply Enable E |

©

Over frequency Frter Frequency (Valie mange 50 i iy Sihe

502 1z s | 5 % we |
Under-frequency Enter Frequency (Value rarge:d Under frequency Siope (Valuc

458 Hr sae | 5 % s |
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10.Quasi-steady-state operation:

During quasi-steady-state operation, the power generating plants shall be able to operate linked to the
distribution netwerk in compliance with the minimum time requirements given in Figure 4 over the full
frequency range of 47,5 Hz to 51,5 Hz and for voltages in the range of 85 % Uc to 115 % Uc (r.m.s. values of
the phase-to-phase voltage) at the network connection point.

Minimum time requirements given in standard:
Following P-f diagram per VDE-AR-N 4110: 2023 complied:

mains voltage
agreed supply voltage U,

pu A
1,15 -+
60s
1,10 4----
1,00 30 min continuous 30 min
0,90 ===~ =
60
0,85 =---
T T T T T T T T T >

47,5 48 48,5 49 49,5 50 50,5 51 51,5 fIHZ]

Figure 4 - Requirements for the quasi-steady-state operation of power generating plants

Actual capability of inverter:

1.25

: Continuously Operation

Voltage[V]

440 450 460 47.0 480 43.0 500 510 520 530 540 55.0 56.0

Frequency[Hz]

Coentinuously operation range:45 - 55Hz, 0.80-1.20Un{When the internal protection and FVRT functions are
disabled)

Remark:When the internal protection and FVRT functions are disabled, the machine cannot be operated
outside the range,and the machine will shut down When hardware detects overvoltage.
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Following P-f diagram per VDE-AR-N 4120: 2018 complied:

Netzspannung

LU WA 3
115 4 127 4--~-
112 4 123 4-—-

100 4 110 4 dauernd
091 4 100 4-
0,87 -
085 =

96
93,5=+

T T T T T T T T T L
47,5 48 48,5 49 495 50 505 51 51,5 fHz]

Actual capability of inverter:

1.25

i B

115

11

B
g
a

Continuously Operation

Voltage[V]
o
S
t 5 =

2
o
&

2
o

2
b
a

=

Frequency[Hz]

Continuously operation range:45 - 55Hz, 0.80-1.20Un{When the internal protection and FVRT functions are
disabled)

Remark:When the internal protection and FVRT functions are disabled, the machine cannot be operated
outside the range,and the machine will shut down When hardware detects overvoltage.
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11. Active power dependent on ambient temperature

For model X3-TRENE-100K:

110%

100% St i i i

90%

~—a—Charge 910V
—e—Discharge 910V

-3 -30 -25 -20 15 -10 -5 O 5 10 15 20 25 30 35> 40 45 S0 55 60 €5 W 75 80 85

Ambient Temmperature(°C)

111%

101%
1%

Bl%
715 —e—Chirge 850V

—a—Discharge 850V

21%
11%
1%

g%-ﬂﬁ -30 <35 -20 -15 -10 -5 0 S5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO B85

Ambient Temmperature(°C)

111%

101%

51%

B1%

1% —a— Discharge 680V

—a#—Charge 680V
61% L

51%

P/Pmax

41%
31%
21%
11%

1%

75%735 -30 -25 -20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Ambient Temmperature(°C)
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For models X3-TRENE-79.9K, X3-TRENE-99.9K, X3-TRENE-124.9K and X3-TRENE-125K:
110%

100% &

90%

80%
—e— Charge 910V

70% —a— Discharge 810V

60%

P/Pmax

50%
40%
30%
20%
10%

0%
-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO 8BS

Ambient Temmperature(°C)

111%

101%

91%

B1%

71% =g Charge 850V

—a— Discharge 850V
61%

51%

P/Pmax

41%
31%
21%
11%

1%

9%-35 -30 -25 -20 -15 <10 -5 0 S5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 B85

Ambient Temmperature(°C)

111%
101%
91%
B1%

71% —a— Discharge 680V

—a—Charge 680V
61%

51%

P/Pmax

41%
31%
21%
11%

g%-SS -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85

Ambient Temmperature(°C)
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12. Interface protection function

Interface protection settings:

Parameter Setting range Setting step Default value
OV1 protection value 220V...308V 0.1V 253V

Vol Protect Max1

(Over voltage protection value

level 1)

OV1 protection time 0.01s...650s 0.01s 0.1s

Vol Protect Time Max1
(Over voltage protection time)

OV2 protection value 220V...308V 0.1V 287.5V
Vol Protect Max2

(Over voltage protection value

level 2)

OV?2 protection time 0.01s...650s 0.01s 0.1s

Vol Protect Time Max2
(Over voltage protection time)

UV1 protection value 22V...220V 0.1V 184V
Vol Protect Min1

(Under voltage protection value

level 1)

UV1 protection time 0.01s...650s 0.01s 1s

Vol Protect Time Min1
(Under voltage protection time)

UV2 protection value 22V...220V 0.1V 103.5V
Vol Protect Min2

(Under voltage protection value

level 2)

UV2 protection time 0.01s...650s 0.01s 0.3s

Vol Protect Time Min2

(Under voltage protection time)
OF1 protection value 50.0Hz...55.0Hz 0.01Hz 51.5Hz
Freq Protect Max1

(Over frequency protection value
level 1)

OF1 protection time 0.01s...650s 0.01s 0.1s
Freq Protect Time Max1

(Over frequency protection time)
OF2 protection value 50.0Hz...55.0Hz 0.01Hz 52.5Hz
Freq Protect Max?2

(Over frequency protection value
level 2)

OF2 protection time 0.01s...650s 0.01s 0.1s
Freq Protect Time Max2

(Over frequency protection time)
UF1 protection value 45.0Hz...50.0Hz 0.01Hz 47.5Hz
Freq Protect Min1

(Under frequency protection
value level 2)

UF1 protection time 0.01s...650s 0.01s 0.1s
Freq Protect Time Mint
(Under frequency protection
time)
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All the settings values are readable through WEB Ul.

The integrated protection functions are implemented in separate software modules and they operate
independent from control functions as the software block diagram below:

Boost Inverter Protection device
DC link -
DC X /
- o © | Grid
DC , AC \ /
N
[} a 'y

1. Maximum power tracking 4. Dynamic grid support Uz, U>>, Ug, U<z,
2. Reactive power control 5. Network security management OF>, OF>>, UF<

3, Active power control

Software Scheme
The auxiliary power supply of protection device be supply from dc side, as a network independent auxiliary

power can supply to the protection device over 5s. The protection device would be tripped immediately as
long as the auxiliary power supply failed.

WEI Ul setting for Interface protection settings:

LL

Vol Protect Max1 (Number range: 220

253 \'

=>ave

Vol Protect Max2 (Number range: 220-

287.5

Vol Protect Min1 (Number range: 22

184

Vol Protect Min2 (Number range: 22-220)

103.5 v |

Vol Protect Time Max1 (Number range: 0.01-€

01 s | sae |
Vol Protect Time Max2 (Numb 0.01-
a1 s | Save ‘
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Vol Protect Time Min1 (Number range: 0.01-650)
s ‘ Save ‘

Vol Protect Time Min2 (Number range: 0.01-650)
S l Save ‘

0.3

Interface Frequency protection settings:

Freq Protect Max1 (Number range: 50-55)
51.5 Hz | Save ‘
Freq Protect Max2 (Number range: 50-55)
52.5 Hz ’ Save
Freq Protect Min1 (Number range: 45-50)
47.5 Hz ‘ Save
Freq Protect Time Max1 (Number range: 0.01-650)
0.1 s ‘ Save ‘
Freq Protect Time Max2 (Number range: 0.01-650)
0.1 5 [ Save
Freq Protect Time Min1 (Number range: 0.01-650)
s ‘ Save ‘

0.1

Report No.: 968/GIl 2183.00/25 Page 46/64



A TUVRheinland®

2025-01-28 Precisely Right.
y
Declaration of VDE-AR-N 4110&4120 ,\
Page 41 of 58 SOLAX

13. Connection and reconnection conditions

It shall be set out in the unit certificate that the requirements for connection and reconnection of the power
generating unit given in 10.4 can be complied with. Based on a manufacturer declaration or on
measurements carried out on the power generating unit or on the control unit relevant for analysis of the
cennection cenditions, it shall be verified that connection is possible for 47.5 Hz + 0.1 Hz and 50.2 Hz + 0.1
Hz for VDE-AR-N 4110 and 47.5 Hz + 0.1 Hz and 51.0Hz + 0.1 Hz for VDE-AR-N 4120 as well as at 90 %
Un +2 % Un and 110 % Un + 2 % Un. The verification of connection can be carried out at simulated mains
frequency and mains voltage.

After the inverter was disconnected from the network by opening the coupling switch {galvanic isolation) at
the power generating unit due to the tripping of decoupling protection equipment (overfrequency,
underfrequency, voltage reduction, voltage rise), regardless of command from PGS controller, automatic
coennection or reconnection of inverter will be implemented if the voltage at the network connection point is at
least 95 % Uc and if the frequency is between 49.9 Hz and 50.1 Hz for a settable period. The time period
shall be adjustable from undelayed operation up to 60 mins. The default value is 5 mins. Per requirement of
VDE 4120, the PGU cannot reconnect without a release command, thus, an external grid protection device
in PGU is necessary.

The gradient of power recovery could be set between 0.1%Pn/min — 100.0%Pn/min.

Automatic reconnection of the power generating units may only be made after the mains voltage and
frequency have been stable within the aforementioned voltage and frequency limits for a settable period of
time. This time period shall be adjustable from undelayed operation up to 10 min. Unless otherwise specified
by the network operator, a default value of 5 min shall be set.

Parameter Protected Settings(Connection condition settings)

Parameter Setting range Setting step Default value
Power-on starting voltage 220...286V 0.1v 253V

upper limit(V)

(Connection upper voltage
value)

Power-on starting voltage 154...220V 0.1v 207v
lower limit(V}))
(Connection lower voltage
value)

Power-on frequency upper | 50...55Hz 0.01Hz VDE4110 :
limit(Hz) 50.2Hz
(Connection upper
frequency value) VDE4120 :
51Hz

Lower limit of starting 45...50Hz 0.01Hz 47.5Hz
frequency after power-
on{Hz)

(Connection lower
frequency value)

Start Delay Time(S) 1...600S 1s 60s
(Delay time to connect)
Startup power Rising Slop 0.1%Pn/min...100%Pn/min 0.1%Pn/min 30%Pn/min
(%)

(Power gradient to
connect)
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Parameter Setting range Setting step Default value
Voltage range 220...286V 0.1V 250.7v
Recennect Vol Max(V)
(Reconnection voltage
value)

Reconnect Vol Min(V) 22...220V 0.1V 218.5V
(Reconnection voltage
value)

Freq Reconnect Max(Hz) 50...55Hz 0.01Hz 50.1Hz
(Reconnection frequency
value)

Freq Reconnect Min(Hz) 45,..50Hz 0.01Hz 49.9Hz
(Reconnection frequency
value)

Reconnection Time(s) 1...6508 1s 3008
(Reconnection time)
Reconnection Active 0%Pn/min...60000%Pn/min 0.1%Pn/min 30%Pn/min
Power Rise Rate (%)
(Power gradient to
reconnect)

WEI Ul settings for Parameter Protected Settings:
VDE4110:

Power-on starting voltage upper limit (Number range: 220-286

253 A ‘ Save |
Power-on starting voltage lower limit (Number range: 154-220)
207 v | Save ‘
Power-on frequency upper limit (Number range: 50-55)
50.2 Hz ’ Save ‘
Lower_limit_of_starting_frequency_after_power (Number range: 45-50)
47.5 Hz Save |
Start Delay Time (Number range: 1-600)
a0 s ‘ Save ‘
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Startup power Limit Enable ‘ e

©

Startup power Rising_Slop (Number range: 0.1-100)

30 % { Save
VDE4120:
Power-on starting voltage upper limit (Number range: 220-286)
253 \% ‘ Save l
Power-on starting voltage lower limit (Number range: 154-220)
207 \' { Save ‘
Power-on frequency upper limit (Number range: 50-55)
51 Hz | Save |
Lower_limit_of_starting_frequency_after_power (Number range: 45-50)
47.5 Hz I Save w
Start Delay Time (Number range: 1-600)
60 s ’ Save
Startup power Limit Enable ( ]
| Save |

©

Startup power Rising_Slop (Number range: 0.1-100)

30 % Save
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Reconnecton condition settings:

Reconnect Vol Max (Number range: 220-308)
250.7 V \ Save ‘
Reconnect Vol Min (Number range: 22-220)

2185 \' | Save ‘

[54]
=

o
n

Freq Reconnect Max (Number range:

50.1 Hz ‘ Save ‘

Freq Reconnect Min (Number range: 45-50)

49.9 Hz ‘ Save l

Reconnection Time (Number range: 1-650)

300 S ‘ Save ‘

Reconnect Power Limit Function ‘

Save ‘
Reconnection Active Power Rise Rate (Number range: 0-6000)
30 % Save
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14. Interface Switch Information

Parameter
SONG CHUAN PRECISION CO., 420A-1AH-F-C M01 12VDC Relay 1000VAC 270A 1formA
LTD. (AC-Relay) 12vDC GAP=3.6mm -40C° ~ +85C

the interface switch complied with:
- Three-pole galvanic separation.

- The switch is designed as specified by the manufacturer. The switching capacity of the coupling switch may
sustain the max. output current of inverter

- The coupling switch is designed to be triggered without delay.

- The sum of time elements of the protection and switching equipment does not exceed 100 ms.
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The occurrence of the following two events is defined as the onset of the fault whichever comes first:

« occurrence of an abrupt voltage change (tolerance band of at least 5 %); or

» voltages > 1.1 Un or < 0.9 Un.

The inverter is able to keep connecting on the grid in case grid voltage change within the limit curve below,

even the step change of voltage exceeded 15%Un.
VDE-AR-N 4110:2023-09:
Ve Ue

1.3 1
12 Il

114

Obere FRT-Grenzkurve

10 -:-
oot
08+
0,7 +

08 1+

051
04t
03l
02
01+

N
0,22

/‘wler; FRT-Grenzkurve fir 2-polige Fehler (Typ 2)

2 0?5

01 015

Legende

Uwp Effektivwert der aktuellen Spannung am Netzanschlusspunkt

Actual capability according to the WEI Ul settings:

14
13
1.2
11
10
09
0.8
0.7
0.6
0.5
04
03
0.2
01

T

60,0 ¢[s)

5.10 5.20 5.30

0.25 092

Remark : LVRT (HVRT) includes three coordinates.The red coordinates represents normal mode and the
green coordinates represents long mode.The only difference between the two modes is the time of the last
coordinate.And for lower FRT limit curve for 3-pole faults (type 2) and 2-pole fault {type 2),its ability is the

same.
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VDE-AR-N 4120:2018-11:

UnaplUn Obere FRT-Grenzkurve
1.3 T / /L /L

I 7
124,

114

104! 01
09t
o8t
o7 +!
06+ |
05+
04!

Ti ~_~Untere FR
034
024!
0.1 —-5/

) 1 1 L L 1 ‘L 1 /L 1

T T T T T rls T 7

015 022
Unap = Effektivwert der aktuellen Spannung am Netzanschlusspunkt

Actual capability according to the WEI Ul settings:

1.4 P
13
2
11
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

/L

L
T T
2 % om 10 15 20 25 30 5,0 60,0 tins

I 1
! I
00 | 05 /1.0 1.6 20 25 3.0

025 092 327 510 520 5.30 60.10

I
I I
I I
I 1
| 1
l | l |
T 1 T I 1 | T 7 I
\35 40 45 50 60.0\ \ t[s]
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Remark : LVRT (HVRT) includes three coordinates.The red coordinates represents normal mode and the

green coordinates represents long mede.The only difference between the two modes is the time of the last
coordinate. And for lower FRT limit curve for 3-pole faults {type 2) and 2-pole fault (type 2),its ability is the

same.
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During the voltage fault, the inverter may:

a) cease feeding any current to grid or
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e

b) feed the reactive current of both positive and negative sequence compenents according to the AU-Al

relationship below:

Geforderter zusatzlicher Blindstrom

» .
Aigy Mgy .J. 1,0

-05 -03 -0 01
7
/
, +-05
!
Moy
2<k<6 f v

Bild 15 = Prinzip der Spannungsstiitzung bei Netzfehlern

Response the reactive current fulfill:
a) Rising Time: Trsing_90 % < 30 ms;

b) Setting Time: Tsetiing < 60 Ms.

Dynamic network support

B -
03 Au‘ K Ju?
Spannungseinbruch bzw. -erhéhung

Darstellung in bezogenen GréBen:

A, - Spannungsanderung Im Mitsystem
Au,— Spannungsanaerung im Gegensystem
Alg— Stromanderung im Mitsystem

Ai,— Stromanderung im Gegensystam

Parameter Setting range Setting step Default value

LVRT

Operation Mode Enable / Disable -- LVRT Zero Current

LVRT Zero Current Mode; Mode: Disable

Reactive Power Priority Reactive Power

Priority::Enable

LVRT Reactive Current 0.1...300 0.1 2

Coefficient Value7

(Reactive power

coefficient)

Entry threshold 10...100%Un 0.1%Un LVRT Vol Value 1: 10%Un
LVRT Vol Value 1 LVRT Vol Value 2:20%Un
LVRT Vol Value 2 LVRT Vol Value 3:90%Un
LVRT Vol Value 3

(Voltage value range)

Entry threshold 0.0001...65s 0.001s LVRT Time Value4:0.581s
LVRT Time Value 4 LVRT Time Value5:0.921s
LVRT Time Value 5 LVRT Time Value6:3.268s
LVRT Time Value 6

(Voltage time range}

Operation Mode Enable / Disable - Disable

LVRT Zero Current Mode

LVRT Zero Current Entry 23...230V 0.1V 161V

Paint Voltage

(Enter mode value)
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Erratic Change in Voltage 0%-100% 1% 5%

HVRT

Operation Mode Enable / Disable - HVRT Zero Current

HVRT Zero Current Mode; Mode: Disable

Reactive Power Priority Reactive Power
Priority::Enable

HVRT Reactive Current 0.1...20 0.1 2

Coefficient Value8

(Reactive power

coefficient)

Entry threshold 100...140%Un 0.1%Un HVRT Vol Value 1:

HVRT Vol Value 1 114%Un

HVRT Vol Value 2 HVRT Vol Value 2:

HVRT Vol Value 3 113%Un

HVRT Vol Value 4 HVRT Vol Value 3:

(Voltage value range) 112%Un

(note: HVRT Vol Value 4 HVRT Vol Value 4:

is not affected) 110%Un

Entry threshold 0.0001...65s 0.001s HVRT Time Value 5 :5.1s

HVRT Time Value 5 HVRT Time Value 6 :5.2s

HVRT Time Value 6 HVRT Time Value 7 :5.3s

HVRT Time Value 7

(Voltage time range)

Erratic Change in Voltage 0%-100% 1% 5%

WEI Ul settings for FVRT/HVRT:

LVRT

LVRT Enable
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HVRT

HVRT Enable

© =t F

HVRT Vol Value 1 (Value range:100-140 HVRT Yol Value 2 (Value range100-140]
14 % " ‘
HVRT Vel Value 3 (Value range 1 HVRT Vol Value 4 (Value range )- )
nz % Save no % ‘
HVRT Time Value 5 (Valua range:d.001 65 HVRT Tima Yalua 6 (Value t 101 65)
51 s sz B
HVRT Time Value 7 {Value range:0 001-65; HVAT Reactive Current Coefficlent Value 8 (Value range:(-2
53 5 Save 2 ’ ‘ e

HVRT Zero Current Mode
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16.Multiple faults

Per control strategy of inverter, the PV input power reduced meanwhile in case the pewer output is blocked
during voltage dips. Thus, the primary available energy is able to completely dissipate during the fault.

For instance, in multiple faults test procedure below under PEmax power condition, the dissipated energy
can be estimated by PEmax*(0.16s+0.65+1.055+0.16s+1.05s5)= PEmax*3.02s

Event %;111)1;;_ ﬁfﬁlﬁgg E%]\:E E_AR_N ATl Ely Alternative sequence times in s
Drop 014 -0.16 0.14-0.16
Break 0.30-2 0.30-2
Drop 0.55-0.6 0.95 -1.05
Break 20 - 30 20-30
Drop 0.95-1.05 0.14-0.16
Break 20 - 30 0.30-2
Drop 014 -0.16 0.95-1.05
Break 0.30 -2 20 -30
Drop 0.95-1.05 0.14-0.16
Break = 0.30-2
Drop = 0.95-1.05

Table 4-81: Multiple faults

After multiple faults, the product can centinue to enter multiple faults even after 30 minutes.
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17. Configuration summary

Grid code selection:

Parameter Setting range Setting step Default value
VDE 4110/ VDE 4120 - - VDE 4110/4120
Interface protection settings:

Parameter Setting range Setting step Default value
OV1 protection value 220V...308V 0.1V 253V

Vol Protect Max1

(Over voltage protection
value level 1)

OV1 protection time 0.01s...650s 0.01s 0.1s
Vol Protect Time Max1
(Over voltage protection
time)

OV2 protection value 220V...308v 0.1v 287.5V
Vol Protect Max2

(Over voltage protection
value level 2)

OV?2 protection time 0.01s...650s 0.01s 0.1s
Vol Protect Time Max2
(Over voltage protection
time)

UV1 protection value 22V...220V 0.1V 184V
Vol Protect Min1

(Under voltage protection
value level 1)

UV1 protection time 0.01s...650s 0.01s 1s
Vol Protect Time Min1
(Under voltage protection
time)

UV2 protection value 22V...220V 0.1v 103.5V
Vol Protect Min2

(Under veltage protection
value level 2)

UV2 protection time 0.01s...650s 0.01s 0.3s
Vol Protect Time Min2
(Under voltage protection
time)

OF1 protection value 50.0Hz...55.0Hz 0.01Hz 51.5Hz
Freq Protect Max1

(Over frequency protection
value level 1)

OF1 protection time 0.01s...650s 0.01s 0.1s
Freq Protect Time Max1
(Over frequency protection
time)

OF2 protection value 50.0Hz...55.0Hz 0.01Hz 52.5Hz
Freq Protect Max2

(Over frequency protection
value level 2)

OF2 protection time 0.01s...650s 0.01s 0.1s
Freg Protect Time Max2
(Over frequency protection
time)

UF1 protection value 45.0Hz...50.0Hz 0.01Hz 47.5Hz
Freg Protect Min1
(Under frequency
protection value level 2)
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Powen

UF1 protection time
Freq Protect Time Min1
(Under frequency
protection time)

Self-protection settings:
Parameter

0.01s...650s

Setting range

0.01s

Setting step

0.1s

Default value

QV protection value

1.40Un

OV protection time

50ms

Parameter Protected Settings(Connection condition settings)

(Delay time to connect)

Parameter Setting range Setting step Default value

Power-on starting voltage 220...286V 0.1V 253V

upper limit{V)

(Connection upper voltage

value)

Power-on starting voltage 154...220V 0.1V 207V

lower limit(V))

(Connection lower voltage

value)

Power-on frequency upper | 50...55Hz 0.01Hz VDE4110 :

limit(Hz) 50.2Hz

(Connection upper

frequency value) VDE4120 :
51Hz

Lower limit of starting 45...50Hz 0.01Hz 47.5Hz

frequency after power-

on{Hz)

(Connection lower

frequency value)

Start Delay Time(S8) 1...6008 1s 60s

Startup power Rising Slop
(%)

(Power gradient to
connect)

Parameter

0.1%Pn/min...100%Pn/min

Setting range

0.1%Pn/min

Setting step

30%Pn/min

Reconnection condition settings:

Default value

Voltage range
Reconnect Vol Max(V)
(Reconnection voltage
value)

220...286V

0.1V

250.7V

Reconnect Vol Min(V)
(Reconnection voltage
value)

22...220V

218.5V

Freq Reconnect Max(Hz)
(Reconnection frequency
value)

50...65Hz

0.01Hz

50.1Hz

Freq Reconnect Min(Hz)
(Reconnection frequency
value)

45...60Hz

0.01Hz

49.9Hz

Reconnection Time(s)
(Reconnection time)

1...650S8

1s

3008

Reconnection Active
Power Rise Rate (%)
(Power gradient to
reconnect)

0%Pn/min...60000%Pn/min

Q-U mode (Reactive power-voltage character curve)

Parameter

Setting range

0.1%Pn/min

Setting step

30%Pn/min

Default value
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Q-U Voltage 1 Q-U Voltage 1: 0V...300V 0.1V VDE4110
Q-U Voltage 2 Q-U Voltage 2: 0V...300V Q-U Voltage1: 220.8V
Q-U Voltage 3 Q-U Voltage 3: 0V...300V Q-U Voltage2: 230V
Q-U Voltage 4 Q-U Voltage 4: 0V...300V Q-U Voltage3: 230V
(Voltage value settings) Q-U Voltage4: 239.2V
VDE4120
Q-U Voltage1: 227.7V
Q-U Voltage2: 239.2V
Q-U Voltage3: 239.2V
Q-U Voltage4: 250.7V
Q-U Reactive Power 1 Q1: -200%Pn...200%Pn 0.01%Pn Q1: Qmax
Q-U Reactive Power 2 Q2: -200%Pn...200%Pn Q2: 0
Q-U Reactive Power 3 Q3: -200%Pn...200%Pn Q3:0
Q-U Reactive Power 4 Q4: -200%Pn...200%Pn Q4: -Qmax
(Reactive power value
settings) Note:
Qmax=66%Pn(for X3-
TRENE-100K)
Qmax=60%Pn({for other
models)
Q-U Power Entry -200%Pn...200%Pn 0.01%Pn Entry Conditions: -130%Pn
Conditions Exit Conditions: -140%Pn
Q-U Power Exit Conditions
(The 4110 QU function is
not affected)
Q-U Power factor Min 0.4 0.001 0.400
{The 4110QU function is
not affected)
Q-U power setting times - 0s--100s 0.01s VDE4110
3Tau 10s
(Reactive power response
time) VDE4110
bs
Q-U Dead Zone voltage 0-300v 0.1v 0.0v
Parameter Setting range Setting step Default value
Q-P Reactive Power 1 Q1: -200%Pn...200%Pn 0.1%Pn Q1: 0
Q-P Reactive Power 2 Q2: -200%Pn...200%Pn Q2:0
Q-P Reactive Power 3 Q3: -200%Pn...200%Pn Q3: -5%Pn
Q-P Reactive Power 4 Q4: -200%Pn...200%Pn Q4:-33%Pn
Q-P Reactive Power 5 Q5: -200%Pn...200%Pn Q5: -33%Pn
(Reactive power value
seltings)
Q-P Active Power 1 P1:-200%Pn...200%Pn 0.1%Pn P1:0
Q-P Active Power 2 P2: -200%Pn...200%Pn P2: 50%Pn
Q-P Active Power 3 P3: -200%Pn...200%Pn P3: 60% Pn
Q-P Active Power 4 P4: -200%Pn...200%Pn P4: 90% Pn
Q-P Active Power 5 P5: -200%Pn...200%Pn P5: 100% Pn
(Active power value
settings)
Q-P PF Min Value 1 0::1 0.001 Value 1:0.001
Q-P PF Min Value 2 Value 2:0.001
{The 4110QP function is
not affected)
Q-P Voltage Entry 0V...300V 0.1V Entry Conditions: 2.0V
Conditions Exit Conditions: 1.0V
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Q-P Voltage Exit
Conditions

(The 4110QP function is
not affected)

Q-P Power Setting Time-
3Tau

(Reactive power value
settings)

Parameter

0s...100s

Setting range

Setting step

VDE 4110:
108

VDE 4120:
5s

Q mode (Fixed Q)

Default value

Reactive power Q
Reactive power in
ConstPower Mode
(Reactive power value
settings)

-66%Pn--86%Pn

0.1%Pn

Q=0Kvar

Fixed Reactive Power
Adjustment Time-3Tau
(Reactive power value
settings)

PF mode (Fixed cos®)
Parameter

6s-650s

Setting range

Setting step

Default value

Over-Excited

Power factor value
settings

0.800e--1o0e

0.001

Fixed PF Adjustment
Time-3Tau

(Reactive power value
settings)

8s--60s

1s

Under-Excited

Power factor value
settings

0.80ue -1ue

0.001

Fixed PF Adjustment
Time-3Tau
(Reactive power value
settings)

e o] e danage

Parameter

Bs--60s

Setting range

Setting step

Default value

Active power in
ConstPower Mode
(Active power value
settings)

Note: The model X3-
TRENE-100K is
overloaded, but the others
are not.

-85.9...95.9kW(for model
X3-TRENE-79.9K)
-119.9...119.9kW(for model
X3-TRENE-99.9K)
-120.0...120.0kW(for model
X3-TRENE-100K}
-149.9...149.9kW(for model
X3-TRENE-124.9K)
-150.0...150.0kW(for model
X3-TRENE-125K)

0.1kW

79.9kW({for model X3-
TRENE-79.9K)
99.9kwW({for model X3-
TRENE-99.9K)
110kW(for model X3-
TRENE-100K)

124.9kW(for model X3-

TRENE-124.9K)
125kW (for model X3-
TRENE-125K)

up Percentage

Parameter

Setting range

Setting step

AC Active Power Ramp- Disable/Enable - Enable
up Mode Enable
AC Active Power Ramp- 0.1%Pn/min...100%Pn/min 0.1%Pn/min 30%Pn/min

Active power gradient)
P-OF/P-UF(Active power output dependent on grid frequency)

Default value

OF exit frequency
P-OF Recovery Frequency

50Hz70Hz

0.01Hz

50.2Hz
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(Exit curve value)
OF threshold 50Hz-70Hz 0.01Hz 50.2Hz
P-OF Frequency 1
(Enter curve valug)
OF droop 0.5%...100% 0.1% 2%
P-OF Droop 1
(Active power gradient)
OF Initial time delay 0s...1000s 1s Os
P-OF Enter Delay Time
(Enter delay time}
OF exit recovery slope 0s...3000s 1s 600s
P-OF Power Ramp Up Uint (Pn/600s=10%Pn/min}
Time
(power recovery slope )
UF exit frequency 40Hz...60Hz 0.01Hz 49.8Hz
P-UF Recovery Frequency
(Exit curve value)
UF threshold 40Hz...60Hz 0.01Hz 49.8Hz
P-UF Frequency 1
(Enter curve value)
UF droop 0.5%...100% 0.1% 2%
P-UF Droop 1
(Active power gradient)
UF Initial time delay 0s...1000s 1s Os
P-UF Enter Delay Time
(Enter delay time)
UF exit recovery slope 0s...3000s 1s 600s
P-UF Power Ramp Up Uint (Pn/600s=10%Pn/min}
Time
(power recovery slope )
Primary Control Energy Supply
Parameter Setting range Setting step Default value
Primary Control Energy - - Disable
Supply Enable
Over-frequency Enter 50Hz--60Hz 0.01Hz 50.2Hz
Frequency
Over-frequency Slope 2% 12% 0.1% 5%
Under-frequency Enter 40Hz--60Hz 0.01Hz 49.8Hz
Frequency
Over-frequency Slope 2% 12% 0.1% 5%
Dynamic network support
Parameter Setting range Setting step Default value
LVRT
Operation Mode Enable / Disable - LVRT Zerc Current
LVRT Zero Current Mode; Mode:Disable
Reactive Power Priority Reactive Power
Priority::Enable
LVRT Reactive Current 0.1...300 0.1 2
Coefficient Value7
(Reactive power
coefficient)
Entry threshold 10...100%Un 0.1%Un LVRT Vol Value 1: 10%Un
LVRT Vol Value 1 LVRT Vol Value 2:20%Un
LVRT Vol Value 2 LVRT Vol Value 3:90%Un
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LVRT Vol Value 3

(Voltage value range)

Entry threshold 0.0001...65s 0.001s LVRT Time Value4:0.581s

LVRT Time Value 4 LVRT Time Value5:0.921s

LVRT Time Value 5 LVRT Time Value6:3.268s

LVRT Time Value 6

(Voltage time range}

Operation Mode Enable / Disable - Disable

LVRT Zero Current Mode

LVRT Zero Current Entry 23...230V 0.1v 161V

Point Voltage

(Enter mode value)

Erratic Change in Voltage 0%-100% 1% 5%

HVRT

Operation Mode Enable / Disable - HVRT Zero Current

HVRT Zero Current Mode; Mode:Disable

Reactive Power Priority Reactive Power
Priority::Enable

HVRT Reactive Current 0.1...20 0.1 2

Coefficient Value8

(Reactive power

coefficient)

Entry threshold 100...140%Un 0.1%Un HVRT Vol Value 1:

HVRT Vol Value 1 114%Un

HVRT Vol Value 2 HVRT Vol Value 2:

HVRT Vol Value 3 113%Un

HVRT Vol Value 4 HVRT Vol Value 3:

(Voltage value range) 112%Un

(note: HVRT Vol Value 4 HVRT Vol Value 4:

is not affected) 110%Un

Entry threshold 0.0001...65s 0.001s HVRT Time Value 5 :5.1s

HVRT Time Value 5 HVRT Time Value 6 :5.2s

HVRT Time Value 6 HVRT Time Value 7 :5.3s

HVRT Time Value 7

(Voltage time range)

Erratic Change in Voltage 0%-100% 1% 5%

Parameter Setting range Setting step Default value

Automatic shutdown

in com loss condition

ComlLost_ShutDown ? :

(The prod_uct will shut down Enable / Disable -- Disable

when lose communicating

signal)
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18. Short-circuited current of PGU

Ty?e AR A Information Symbol Value
Unit

RMS value of the source
current for three-phase |skpF 1.00In
fault

RMS value of the source
PGU with full-scale current for two-phase fault
converters RMS value of the source
(For all mcdels) current for single-phase l(13sk1PF 1.00In
fault

Negative-sequence short-
circuit impedance for Z2)pF 0.50
integer k-factors

I(1)skaPF 1.00In

- End -
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