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Vorlaufige Prototypenbestatigung /
Preliminary prototype confirmation

Nr./ No.:
968/Gl 2375.00/26

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

Giiltig bis / Valid until

Netzintegration von Erzeugungseinheiten und -anlagen

Grid integration of power generating units and systems

Foxess Co., LTD.
No0.939, Jinhai Third Road, New Airport Industry Area,
Longwan District, Wenzhou, Zhejiang China

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

Hybrid Wechselrichter / Energieerzeugungseinheit (EZE) Typ 2
Hybrid Inverter / Power Generating Unit (PGU) Type 2

H3-50-Plus, H3-60-Plus, H3-75-Plus,
H3-80-Plus, H3-100-Plus, H3-125-Plus.

Die EZE kann innerhalb ihrer Betriebsbereiche Leistung und Blindleistung bereit-
stellen / beziehen. Darliber hinaus bietet sie eine dynamische Blindstromeinspei-
sung 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,
FGW TR 8/ TG8, Rev.10

Die TUV Rheinland Industrie Service GmbH bestatigt, dass es sich bei der
genannten Energieerzeugungseinheit (EZE) Typ-2 nach VDE-AR-N 4110, sowie
gemal 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 VDE-AR-N 4110, 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.

2026-08-12

2028-08-12
Die Details zur Gultigkeit im Kapitel 1.3 sind entsprechend zu beachten. /
The details on validity in chapter 1.3 must be observed accordingly.

Diese Prototypenbestatigung darf nicht auszugsweise verwendet werden.

This prototype confirmation may not be used in extracts.

KolIn, 2026-08-12

TUV Rheinland Industrie Service GmbH

Am Grauen Stein, D-51105 Koln

www.tuv.com/power-grid

Dr. Javad Allahdadian M.Sc. Sandipkumar Prajapati
Specialist Certifier Assessor

A TUVRheinland"

Akkreditiert nach DIN EN ISO/IEC 17065 Precusely nght.
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1. Aufgabenstellung /
Task

Im Rahmen dieser Prototypenbestatigung wird auf Grundlage herstellerspezifischer Dokumente
Uberpruft, ob die genannte Energieerzeugungseinheit (EZE) die Anforderungen gemaf [N1] bis
[N2] erfiillen 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 [N2].

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 generating units and systems part 8 revision 10 of the Férderge-
sellschaft Windenergie und andere Erneuerbare Energien e.V. (FGW TG8 Rev. 9)

1.2 Fir die Bestiatigung verwendete Dokumente /
Documents supplied for confirmation

Fur 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] Foxess Co., LTD,,
Declaration of VDE-AR-N 4110
Datum / Date: 2026-07-17

[D2] Foxess Co., LTD.,
Quality Management System Certificate ISO 9001:2015
Datum / Date: 2024-11-08

[D3] Foxess Co., LTD.,
Application for Certification
Datum / Date: 2026-05-20

[D4] Foxess Co., LTD.,
User manual for Hybrid Inverter Series H3.50-125 Plus
Datum / Date: N/A

1.3. Giiltigkeit der Prototypenbestatigung /
Validity of prototype confirmation

Die Gultigkeit der ausgestellten Prototypenbestatigung beschrankt sich gemalt VDE-AR-N 4110
[N1] auf zwei Jahre nach Inbetriebsetzung des ersten Prototyps. Da zurzeit noch keine EZE von
diesem Typ in Betrieb genommen worden ist, handelt es sich um eine vorlaufige Prototypenbe-
statigung. Diese Prototypenbestatigung ist nach Inbetriebnahme des ersten Prototyps entspre-
chend zu revidieren und die Giiltigkeit ist auf zwei Jahre nach Inbetriebsetzung der der ersten
EZE diese 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 no PGU of this type has
currently been commissioned, this is a provisional prototype confirmation. This prototype con-
firmation must be revised accordingly after commissioning of the first prototype, and the validity
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 tGberprift, ob es sich bei der EZE gemall FGW TR 8 [N2] um einen
Prototyp handelt. Nach [N2] 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 kénnen den Netzanschlussregeln (NAR) entnommen werden.

In this section, it is checked whether the mentioned PGU is a prototype according to FGW TG
8 [N2]. According to [N2], 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 miissen das Anla-
genzertifikat und die Konformitatserklarung binnen eines Jahres, nachdem fiir den ersten Pro-
totyp ein Einheitenzertifikat vorliegt, nachgereicht werden. Fiir 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 vollstdndigen Konformitéat Berlcksichtigt
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 Berlcksichtigt
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- Berticksichtigt
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)

3. Prototypenregelung gemal VDE-AR-N 4110/
Prototype regulation according to VDE-AR-N 4110

Nach [N2] 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 [N2], 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.

Report No.: 968/Gl 2375.00/26 Page 3/49
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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-
B tertbder_tt | PV /Sgteolf:eer EZA-Regler/ | einrichtung/ |richtungen/
€ "f;. s:" e Svst g PGU Controller| Compensation | Protective
yP ystem equipment devices
O O O O

Die folgenden
Punkte 1), 2) und 4)

sind anzuwenden. Die folgenden Punkte 1),

2), 3) und 4) sind

Anmerkung The following items anzuwenden.
Annotation g The following items 1), 2), 3) and 4) are ap-
1), 2) and 4) are ap- !
) plied.
plied.
Anforderungen an Prototypen gemaR 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.

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

Zutreffend/
Applied

Fir Komponenten innerhalb der Erzeugungsanlage, fur die ein
Komponentenzertifikat erforderlich ist, kann die Prototypenrege-
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.

O Zutreffend/
Not applicable

bility check (PP) based on them

Anforderungen an die Angaben der Datenblatter und darauf basierende Plausibil-
itatsprufung (PP) / Requirements for the information in the data sheets and the plausi-

a) Herstellererklarung, dass die Erzeugungseinheit so konstruiert
wurde, dass die Anforderungen der VDE erfullt werden kénnen. /
Manufacturer's declaration that the generating unit was con-
structed in such a way that the requirements of the VDE can be
met.

Enthalten/
Included

PP: Erfillt (Anhang 1) / Fulfilled (Annex 1)
[0 Entfallt / Not applicable

b) Schematisches Ubersichtsbild der Erzeugungseinheit mit allen
wesentlichen Komponenten / Schematic overview of the genera-
ting unit with all essential components

Enthalten/
Included

PP: Erfallt (Anhang 1) / Fulfilled (Annex 1)
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[0 Entfallt / Not applicable
c) Elektrische Daten (Nenn- und Bemessungsgré3en) / Electrical Enthalten/
data (nominal and rated values) Included

PP: Erfullt (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: Erfillt (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: fulfilled: the active power can be regulated by following methods
(Annex-1):
- Power/frequency behavior P = f(f, Pref)
- Power/Voltage behavior P = f(v)
- Active power ramping
Entfallt / Not applicable

g) Blindleistungsregelung / Reactive power control regulated by Enthalten
- Fixed Q Included
- Fixed cos ¢ O Entfallt fiir EZA-
- \(o/tage-dependent reactive power a0) Regler / Not appli-
- Active power Dependent reactive power Q(7) cable

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

Votum des Fachauditors /
Conclusion

Die TUV Rheinland Industrie Service GmbH bestatigt, dass es sich bei der genannten EZE nach [N1],
sowie gemal [N2], um einen Prototypen handelt, der in der Lage ist die technischen Anforderungen der

Normen zu erflllen. Es wird davon ausgegangen, dass die Anforderungen von [N2] im Rahmen einer
Zertifizierung erfullt werden.
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TUV Rheinland Industrie Service GmbH confirms that the mentioned PGU according to [N1], as well as
according to [N2], is a prototype that is able to meet the technical requirements of the standards. It is
assumed that the requirements of [N2] 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

Fox O

ESS

Declaration of VDE-AR-N 4110

FOXESS CO,, LTD.

H3-50-Plus, H3-60-Plus, H3-75-Plus, H3-80-Plus, H3-100-Plus, H3-125-Plus

Version: V1.0

Note: All parameters information in the parameter list corresponds to the actual parameters in the control
system and can be adjusted on the generating units.

/Vla; FMj

Signature:

Date: 2026.07.17

Report No.: 968/Gl 2375.00/26 Page 7/49



A TUVRheinland®
2026-08-12 Precisely Right.

Declaration of VDE-AR-N 4110

Page 2 of 43

1. Company Information

License Holder: FOXESS CO., LTD.

Address: No.939, Jinhai Third Road, New Airport Industry Area, Longwan District, Wenzhou, Zhejiang,
China

Product Type: H3-50-Plus, H3-60-Plus, H3-75-Plus, H3-80-Plus, H3-100-Plus, H3-125-Plus

2. Product Datasheet: See following page.

H3-50- H3-60- H3-75- H3-80- H3-100- H3-125-
Plus Plus Plus Plus o [V Plus
BATTERY SPECIFICATION
Battery Type LiFePO,
Voltage Range [Vd.c.] 180-950
Max. Charging Current [Ad.c.] 3*80
[I\:Z);-I]mschargmg Current 3*80
Battery Port 3
Communication CAN*3
PV SPECIFICATION
Max. PV Array Power [kW] 100 120 150 160 200 250
Max. PV Input Power [kW] 100 120 150 160 200 250
Max. PV array voltage [Vd.c.] 1000
;‘/\gl():(; Input Voltage Range 180-950
Start up Voltage [Vd.c.] 180
MPPT Voltage Range [Vd.c.] 180-850
MPPT No. / String per MPPT 4/2 4/2 8/2 8/2 8/2 8/2
Maximum Current per MPPT 40
[Ad.c.]
Maximum Short Circuit 50
Current per MPPT [Ad.c.]

Report No.: 968/Gl 2375.00/26 Page 8/49
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Declaration of VDE-AR-N 4110

Page 3 of 43
Grid SPECIFICATION
Rated AC Output Power [kW] 50 60 75 80 100 125
Rated AC Output apparent 50 60 75 80 100 125
power [kKVA]
Max. AC Output apparent
5 1 137.
Power [KVA] 55 66 825 88 10 375
Patnd AGOutpst Gurant 76.0 912 | 1139 | 1218 152.0 190.0
[Aa.c.]
G DR 836 | 1003 | 1254 | 1337 167.2 198.5
[Aa.c]
Max AC current for battery
) A 126. £ 3 5
charged [Aa.c] 83.6 100.3 25.4 133.7 167.2 198.5
Max AC Power for battery
7 1 100*
charged [KW] 50 60 5 80 00 00
Max Apparent power for
battery charged [kVA] 55 66 82.5 88 110 129.6
Max. AC input Power [kW] 207
Max. AC input current [Aa.c.] 300
Nominal AC Voltage [Va.c.] 220/380Va.c., 230/400Va.c., 3L/N/PE
Nominal AC Frequency [Hz] 50/60Hz
Power Factor 0.8 Leading, 0.8 Lagging
EPS load SPECIFICATION
Rated Power [kW] 50 60 75 80 100 125
Rated AC Output apparent 50 60 75 80 100 125
power [kVA]
Max. AC Output apparent
Power [KVA] 55 66 82.5 88 110 137.5
Rasd AGQuhuR Qyrent 76.0 912 | 1139 | 1216 152.0 190.0
[Aa.c]
Max. AC Otitput Current 836 | 1003 | 1254 | 1337 167.2 198.5
[Aa.c)]
Max. by pass current [Aa.c.] 300 300 300 300 300 300
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TUVRheinland®
Precisely Right.

Max. bypass power [kW] 207 207 207 207 207 207
Nominal AC Voltage [Va.c.] 220/380Va, 230/400Vac, 3L/N/PE
Nominal AC Frequency [Hz] 50/60Hz
Power Factor 0.8 Leading, 0.8 Lagging
Diesel generators SPECIFICATION
I;d:;;a.:\[c':(x]put apparent 207
Max. AC Input Current [Aa.c.] 300
Nominal AC Voltage [Va.c.] 220/380Va, 230/400Vac, 3L/N/PE
Nominal AC Frequency [Hz] 50/60Hz
Power Factor 0.8 Leading, 0.8 Lagging
GENERAL SEPECIFICATION
Operating Temperature -30 °C ~60 °C(>40 °C derating)
Ingress Protection (IP) Rating IP65
Topology Non-Isolation
Protective class |
Dimensions W*D*H [mm)] 730*1060*305
Over Voltage Category I (AC) , Il (DC)
Max. Operating Altitude [m] 3000
Weight(kg) 110kg 110kg 120kg 120kg 120kg 120kg
Firmware H3-Plus_Master_V1.09
<*>:The charging mode applies only to active power; reactive power is unaffected.
Report No.: 968/Gl 2375.00/26 Page 10/49
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4. Product description:

The PCE under test (EUT) is Grid-connected hybrid Inverter which utilizes the advanced power electronics
conversion components such as MOSFET, IGBT to convert the variable DC power generated from the
photovoltaic (PV) arrays to the stable utility AC power which can be fed into the commercial electrical grid,
battery and load. The unit would switch to off grid mode if grid power is unavailable.

The PGU have been designed so that the requirements of VDE-AR-N 4110 for the power generating unit can
be complied with.

£l :
] = e
H ;
Main DSP },:; Slave DSP ‘ |
‘[} L v."—:l( SVD‘
pi )}
[ - K
W % Mamger K iw AECLDSP
T — (ﬁm
8 MPPT for model H3-75-Plus, H3-80-Plus, H3-100-Plus, H3-125-Plus
"t -
oR
1 8
T daad

Slave DSP 1@7 |

AC_SD
i = \
¥ 4
o[ =
WIFI N Mamger e AFCIDSP
R4S | .: oEM

4 MPPT for model H3-50-Plus, H3-60-Plus
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Primary energy supply:PV/battery source
Type of modulation in Hybrid inverter: SVPWM(Space Vector Pulse Width Modulation)
Pulse frequency: 18kHz
Phase to neutral voltage is used for protection detection.
P.u. value is related to rated current =190.0 A(for model H3-125-Plus)
=152.0 A(for model H3-100-Plus)
=121.6 A(for model H3-80-Plus)
=113.9 A(for model H3-75-Plus)
=91.2 A(for model H3-60-Plus)
=76.0 A(for model H3-50-Plus)

The protection device makes up of two in series, communicative coupled AC relays so that the equipment
could be effectively separated from utility even any one of relays short circuited or works abnormally.

The controlling section is also redundant built, one master DSP, and one slave DSP. The master DSP
carries out the main calculation and driving instructions. Slave DSP is responsible for the redundant relay
independently. In case any one of two chips breaks down or runs a wrong program, which result to the loss
of protection function, the another chip could indicate the fault and disconnect the equipment immediately.
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5. PQ diagram:
Discharge mode:
< Qmax [p.u.]
Plpul | Direction g e G | 90%Un | 95%Un | 100 % Un | 105% Un | 110 % Un | 115 % Un
0 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
o4 Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
y Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
b2 Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
g 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
3 Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
04 Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
g Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
s 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
06 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
bz 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
o Underexcited -0.57 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
5 Overexcited 0.57 0.66 0.66 0.66 0.66 0.66 0.66
08 Underexcited -0.39 -0.52 -0.63 -0.63 -0.63 -0.63 -0.63
: Overexcited 0.39 0.52 0.63 0.63 0.63 0.63 0.63
10 Underexcited - -0.28 -0.45 -0.46 -0.46 -0.46 -0.46
: Overexcited -- 0.28 0.45 0.46 0.46 0.46 0.46
T Underexcited - - - - - - -
3 Overexcited - - - - - - -
140 pfen . 120 pen
1.00/1.05/1.10/1.15Un 0.95Un
046,100 — . D44, 100 04,200 —— 5 e 045,100
-— — 0.66 - 0&6,c87
066, 048 —= @ — 0.66,0 88 oﬁo”_',- -
e 00
0600~ 020 b 66,000 0 Y
: ) 000 ojra 0 ofrn
L a8 o D} 1N o ! [} 0s B 140 1w 180 nRo 040 0 [iRes 0.z 0an 080 100
190 pfen
0.90Un 0.85Un
V28100 = — e W —— L R Y
056,080 - 0£6.080 =
066,072 ~—_
066,000~ V4 s 066,000~
a/fn
0 0.0 L0 )40 020 Lo 0.20 00 00 )50 iw X %
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. Qmax [p.u.
Plpu] | Dhecion | ot T orwtn T oo mUn [ 100 % [0S % On [ 0% s [ 5%
0 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
01 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
0.2 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
03 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
04 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
05 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
06 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
07 Underexcited -0.61 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.61 0.66 0.66 0.66 0.66 0.66 0.66
08 Underexcited -0.48 -0.58 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.48 0.58 0.66 0.66 0.66 0.66 0.66
0.9 Underexcited -0.24 -0.40 -0.52 -0.62 -0.62 -0.62 -0.62
Overexcited 0.24 0.40 0.52 0.62 0.62 0.62 0.62
10 Underexcited - - -0.29 -0.45 -0.45 -0.45 -0.45
i Overexcited -- - 0.29 0.45 0.45 0.45 0.45
14 Underexcited - - - - - - --
Overexcited - - - - - -- -
L0 pfea 0 pfen
1.00,1.05,1.10,1.15Un 0.95Un o 0100
045,100 ——— 029,100 = -
066,087 —" | o8 400,000 > - 0%
080
R s ke : Vs n64, 000
M0 5 a/en
0 080 0 an 020 non 120 C 10 aw 00 vao 0.20 000 020 ad0 00 0.80 1.00
190 pien 100 pfen — 000,093
0.90Un 0.85Un =
06,086~ _T0665086
066,073 —.
066,000~ 066,000~ ‘/’““'”m
\‘
a/en
oc 080 1.00 080 060 0.9 420 000 20 080 080 100
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Charge mode:
y ax [p.u.
Plpul | Direction =556 Uy | 90%Un | 95%Un 0% U [0 % 110 % U | 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
0.1 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
0.2 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
03 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
04 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
05 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
06 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
07 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 -0.57 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.57 0.66 0.66 0.66 0.66 0.66 0.66
0.9 Underexcited -0.39 -0.52 -0.63 -0.63 -0.63 -0.63 -0.63
Overexcited 0.39 0.52 0.63 0.63 0.63 0.63 0.63
10 Underexcited - -0.28 -0.45 -0.46 -0.46 -0.46 -0.46
Overexcited - 0.28 0.45 0.46 0.46 0.46 0.46
A1 Underexcited -- -- - 0 0 0 0
Overexcited - - - 0 0 0 0
100 080 o0 240 020 QINu.(:’c{m 020 0.40 osaf\ o080 1.00 100 o Jawm a& 0 Um. ('-Ih 20 o0& osof\ aso 1.00
! \ \
0.66,0.00 / > W 066,000 ! { \___ SeE a0
ad 00
) {eX s
£0.66,0.88 = i 0.66, 0.87 s
0.46, 1.00 - 046,100 e 045, 1.00 - \"_045, it o
1.00/1.05/1.10/1.15Un 0.95Un
|
w QB0 osal\ oso0 oo 1. 030
056,000 \ gl 0.65,0.00 /
0.66, 0.72
~~ 066, 080
0.66, 0.80 ~
0287100 o 028,100 i . 000,08 aiia
0.90Un 0.85Un
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. Qmax [p.u.
Plpu) | Obetion e eat TEwT 106 [0 TR TR
0 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
0. Underexcited -0.66 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
g Overexcited 0.66 0.66 0.66 0.66 0.66 0.66 0.66
02 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
03 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
04 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
05 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
07 Underexcited -0.61 -0.66 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.61 0.66 0.66 0.66 0.66 0.66 0.66
08 Underexcited -0.48 -0.58 -0.66 -0.66 -0.66 -0.66 -0.66
Overexcited 0.48 0.58 0.66 0.66 0.66 0.66 0.66
0.9 Underexcited - - - - - - -
Overexcited - - - -- - - -
1.0 Underexcited - - - - - - -
i Overexcited -- - - - -- - -
4 Underexcited - - - - - - --
Overexcited - - - - - -- -
i GO0 pfPn Do0 - pien
100 080 ‘,’ 050 040 220 a.n0 nan asal\ oso 100 10 o8 / 1A 0.2 0.00 0.20 00 \ 080 1.00
/ 010 ‘\ 7 a0
0.66,000~ 030 066,000 0.66,0.00 o 020 0.66,0.00
03 30
04 040
050 250
D.66, 066 b 0,66, 0.66 o
\ a7 AR b a% 066,073
0.85un 048,030 %0 -048,080  Q/Pn 0.95Un e i -~ \s ki
S "m \ Ll 80 Jlas0 uao ) v s [LE 080 oo
L 0K /‘ Sl 0.4 ’)'.Dm 0.0 060/ '\\ 080 L 2 1 ‘,” 1= P :
0.66,0.00 ok 020 oo 66,0.00 0.66,0.00~ 020 066,000
3.30 2.30
040 040
050 0.50
Ok 0.60
0,66, 0.80 ~_ e 066, 080 ~_ e
0.95Un - \ h 1.00,1.05,1.10, 1.15Un s \ s
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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.

Ui,
1,100
1,075
1050

1,025

0,975
0,950
0,925

0,900

-08

0.9
PmnmIPhInn
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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:

=min(U*l, min(Smax, U*Imax))

P=sqrt(S*2-Q/2)

a. Reactive power-voltage character curve Q(U

TUVRheinland®
Precisely Right.

Parameter Setting range Setting step Default value
Volt-VarModuleEnable Disable/Enable - Disable
OpenLoopResponseTime_1 0...300s 1s 300s
VoltagePoint1_1 80% p.u. ... 100% p.u 1% p.u. 94% p.u
ReactivePowerPoint1 1 -60.000 % ... 60.000 % Pn 0.1% 33.000 % Pn
VoltagePoint2 1 80% p.u. ... 100% p.u 1% p.u. 96% p.u
ReactivePowerPoint2 1 -60.000 % ... 60.000 % 0.1% 0% Pn
VoltagePoint3 1 100% p.u. ... 120% p.u 1% p.u. 104% p.u
ReactivePowerPoint3 1 -60.000 % ... 60.000 % Pn 0.1% 0 %Pn
VoltagePoint4 1 100% p.u. ... 120% p.u 1% p.u. 106% p.u
ReactivePowerPoint4 1 -60.000 % ... 60.000 % Pn 0.1% -33.000 % Pn

Remark: For this function, the PT1 curve can be turned off directly under external control.

FoxESSCloud setting screensoot:

Ouic setmngs

o St

Curve setting in test:
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1?”'3 inst
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b. Character curve Q(P)

Parameter Setting range Seltting step Default value
DERWatt-VarModuleEnable Disable/Enable -- Disable
ActivePowerPoint 1 0...100% Pn 0.1% Pn 20% Pn
ReactivePowerPoint 1 -1..1Pn 0.001 Pn 0Pn
ActivePowerPoint 2 20%...100% Pn 0.1% Pn 50% Pn
ReactivePowerPoint 2 -1...1Pn 0.001 Pn 0 Pn
ActivePowerPoint 3 20%...100% Pn 0.1% Pn 100% Pn
ReactivePowerPoint 3 -1...1Pn 0.001 Pn -0.44 Pn
ActivePowerPoint 4 -100%...0% Pn 0.1% Pn -20% Pn
ReactivePowerPoint 4 -1...1Pn 0.001 Pn 0 Pn
ActivePowerPoint 5 -100%...20% Pn 0.1% Pn -50% Pn
ReactivePowerPoint 5 -1...1Pn 0.001 Pn 0.00 Pn
ActivePowerPoint 6 -100%...20% Pn 0.1% Pn -100% Pn
ReactivePowerPoint 6 -1...1Pn 0.001 Pn 0.44 Pn
Reactive response time (PT1 2..208 0.1s 3.33s
behavior)

Note(s): The cos(P)-Control can be achieved through Q(P) settings.

FoxESSCloud setting screensoot:

Quace settings.
i @ 2t iy et T A 03 2 L e e S o
® gy e |
Sy S—— oy o
Sonmmitnsee [V
— B ] b e
s b [ B ]
v s
- P v e
P St e
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Curve setting in test:

PS5 (-1.00/0.33)
P4

7/, permissible range

o«

TUVRheinland®
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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)

SetReactivePowerEnable

' DisabIeIEnbte

ReactivePowerRetentionSettingofSVG

ReactivePowerValue(Vars) -125...125kVar 0.1kVar 0 kVar
ReactiveResponseTime (s) 1-6000s 1s 5s
Disable/Enable - Enable

FoxESSCloud setting screensoot:
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d. Fixed cos@
ea O D
Parameter Setting range Setting step Default value
PowerFactorEnable(WInj)Enable Disable/Enable - disable
PowerFactor(WInj) 0.80...1.0 0.001 1
PowerFactorExcitation(WInj) -underexcitation - underexcitation
-overexcitation
ReactiveResponseTime(s) 1-6000s 1s 2s
On/Off - On

ReactiveResponse

Report No.: 968/Gl 2375.00/26
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FoxESSCloud setting screensoot:

A TUVRheinland®
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(1-6000) €

% ]
=
‘ £

Note:

The function below applies for all the control medes.

If ReactivePowerRetentionSettingofSVG is enabled, the reactive power remains the same after the machine is

completely powered off and restarted. If Reactive Power Retention Setting of SVG is not enabled, the
reactive power returns to its default value after the machine is completely powered off and restarted.

If communication with plant controller or network operator interrupted over 1min, the reactive power maintain
the last set-point received or reduction to xx% Pn Var(xx is a preset value).

Users can enable the Fall Safe function through the host computer. When the Fall Safe function is enabled,
within 60 seconds after a communication interruption, the system will operate according to the reactive
power state before the interruption. After 60 seconds, it will operate according to the preset reactive power.
Once communication is restored, a new reactive power dispatch needs to be issued, and the system will
operate according to the new reactive power dispatch. Symbol (?7?) in first row is an ASCII symbol.
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Fall Safe Enable(OxAA-Enable) (??7) OxO0AA
Fall Safe Commtimeout(s) 60
Fall safe ActivePower Pct(0.1%) 1000

Fall safe ReactivePower Pct(0.1%)

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 of power is automatically, and can not be
parameterized manually.
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7. Network security management

Network security management

10

TUVRheinland®
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Parameter Setting range Setting Default value
step
LimitMaxPowerPctEnable - Disable/Enable - Enable
LimitMaxPowerValue 0-2000kW 0.1kW 125kW(H3-125-Plus)
100kW(H3-100-Plus)
80kW(H3-80-Plus)
75kW(H3-75-Plus)
60kW(H3-60-Plus)
50kW(H3-50-Plus)
RippleControl - Disable/Enable - Disable
DRM - Disable/Enable - Disable
ActivePowerSoftStartingAfterFaultEnable | - Disable/Enable - Disable
ActivePowerSoftStartingTimeAfterFault 1-1200s 1 600s
ActivePowerSoftStartingEnable - Disable/Enable - Enable
ActivePowerSoftStartingRatioSetting 1-6000%Pn/min 1%Pn/min | 30%Pn/min
ActivePowerRatioControlEnable - Disable/Enable - Enable
ActivePowerFallingRatioSetting 1-6000%Pn/min 1%Pn/min | 25%Pn/min
ActivePowerRisingRatioSetting 1-6000%Pn/min 1%Pn/imin | 25%Pn/min
ActivePowerSettingRetention - Disable/Enable - Enable
FoxESSCloud setting screensoot:
Gk mottings
p——— — T (1-600) %Prvmin
L - ot erten P R
e l ;_ —— (1-6000) WPn/imin e
(o= ]
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Interface: RS485, INTER WLAN
The way of External controller is FoxESSCloud2.0

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

WLAN/4G
v
WLAN/4G » SAT':
v logger

Web || APP || PC

485

A v
t“s Hybrid
WLAN/4G——

Inverter
L—WLAN/4G

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:
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Erzeugungsanlagen Typ 1 und Typ 2 und AP
stufenios steuerbare -
Verbrauchseinrichtungen und Speicher
Ty 1

o Wik e g s antnrng o
Pt A (rreugeriaipte iy tom

AP (498K A )
” o S0 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-point active power, starting from Pmom.
This set-point active power change (except for the supply of control 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 for 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 <2s
2) Accuracy of frequency measurement < 10 mHz
3) Accuracy of fast frequency measurement < 50 mHz
4) Sample time <200 ms

Parameter Setting range Setting step Default value

FrequencyDroopModuleEnable | - Disable/Enable = EE

Over-FrequencyDeadband1 0.20 Hz ... 65.000 Hz 0.001 Hz 50.200 Hz
49.800 Hz

Under-FrequencyDeadband1 0.20 Hz ... 65.000 Hz 0.001 Hz

Over-FrquencyChangeRauo1 0..10 0.001 0.050(5%)

(droop setting)

e i 0.050(5%
Under FrequencyChangeRaum 0..10 0.001 (5%)
(droop setting)
bl 0.1s...6000s 0.1s S
FrequencyResponseTime

5.0
Over-FrequencyResponseTime | 0.1s...6000s 0.1s 2
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1%Pn/min ... 10% Pn./min
19 Jmi
PowerRecoveryRate 6000%Pn/min %Pn./min

FoxESSCloud setting screensoot:

9. Quasi-steady-state operation

During quasi-steady-state operation, the power generating plants shall be able to operate linked to the
distribution network in compliance with the minimum time requirements given in following figure 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 - continuous
0,90 4 i
60s
0,85 =4---
1 1 1 1 1 1 ] I 1 ¥
475 48 485 49 495 50 50,5 51 515 [[HZ]
Figure 4 - Requirements for the quasi-steady-state op ion of power generating plants

4110 Actual capability of inverter:
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Continuously Operation

430 243 450 455 46D 4G5 470 47.5 480 485 490 435 %00 505 310 515 520 525 330 535 540 343 350 355

Frequency|Hz)

Continuously operation area: 0.80-1.20Un, 45.0-55.0Hz (When the protection and FVRT functions are
disable)
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10. Active power dependent on ambient temperature

External Ambient Temperature Derating Curve
2§ T T

1.2 T T T T = T T T
1 -
08 -
E 0.6} .
04 -
021 -
0 1 1 1 1 1 1 1 1 I
-40 30 20 -10 0 10 20 30 40 50 60 70 80
External Ambient Temperature(°C)
11. Interface protection function
Parameter Setting range Setting step Default value
HVRT - Disable/Enable -- Enable
NumberOfMustTripActivePoints | 1-5 1 2
GridVoltageLimitiHigh 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.10 p.u.
TripTime1 0.05s... 14400 s 0.01s 1s
GridVoltagelimit2High 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.250 p.u.
TripTime2 0.05s... 14400 s 0.01s 0.1s
GridVoltageLimit3High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime3 0.05s... 14400 s 0.01s 0.1s
GridVoltageLimit4High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimit5High 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.250 p.u.
TripTime5 0.05s ... 14400 s 0.01s 0.1s
LVRT - Disable/Enable - Enable
GridVoltageLimit1Low 0.001 p.u. ... 1.000 p.u. | 0.001 p.u. 0.800 p.u.
TripTime1 0.05s ... 14400 s 0.01s 1s
GridVoltageLimit2Low 0.001 p.u. ... 1.000 p.u. | 0.001 p.u. 0.450 p.u.
TripTime2 0.05s ... 14400 s 0.01s 0.3s
GridVoltageLimit3Low 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime3 0.05s ... 14400 s 0.01s 0.1s
GridVoltagelimitdLow 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimitSLow 0.001 p.u. ... 1.000 p.u. | 0.001 p.u. 0.450 p.u.
TripTime5 0.05s... 14400 s 0.01s 0.1s
TripHFModuleEnable - Disable/Enable - Enable
NumberOfMustTripActivePoints 1-5 1 2
GridFrequencyLimit1High 50.04 Hz ... 65.00 Hz 0.01 Hz 51.50 Hz
TripTime1 0.05s ... 14400 s 0.01s 5s
GridFrequencyLimit2High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime2 0.05s... 14400 s 0.01s 0.1s
GridFrequencyLimit3High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime3 0.05s... 14400 s 0.01s 0.1s
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GridFrequencylimit4High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit5High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime5 0.05s... 14400 s 0.01s 0.1s
TripLFModuleEnable - Disable/Enable - Enable
NumberOfMustTripActivePoints 1-6 1 2
GridFrequencyLimit1Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.50 Hz
TripTime1 0.05s... 14400 s 0.01s 0.1s
GridFrequencyLimit2Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime2 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit3Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime3 0.05s... 14400 s 0.01s 0.1s
GridFrequencyLimit4Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit5Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime5 0.05s ... 14400 s 0.01s 0.1s
Self protection - - 1.4 Uc
FoxESSCloud setting screensoot:
Quici sattingy
(T — =
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All the settings values are readable through FoxESS Cloud.

The self-check function of protection device is integrated in unit and could be started by PC without any
wiring change. When self-check function started, the program would change the voltage sampling value to
trip the protection settings. It's detected by unit if the protection relay works normally.

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

Report No.: 968/Gl 2375.00/26 Page 34/49



2026-08-12

Declaration of VDE-AR-N 4110

Page 29 of 43

Boost

DC link
DC

DC

1. Maximum power tracking 4. Dynamic grid support

2. Reactive power control $. Network security management

3. Active power control

Inverter

41

AC

Software Scheme

Protection device

A TUVRheinland®

Precisely Right.

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.
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12. Connection & Reconnection conditions

After both DC and AC are powered on, the first step is to detect the amplitude and frequency of the power
grid. If the amplitude and frequency meet the grid connection requirements, relay detection will be carried
out. The grid side relay and inverter side relay will be detected in sequence. During the relay detection
process, the inverter bridge and DC-DC bridge will be checked for normal operation; If all the above tests are
normal, the driving waveform will be officially generated. After the amplitude and phase of the inverter
voltage and the grid voltage are consistent, the machine will be officially connected to the grid.

The inverter could be connected at the grid connection point for 47,5 Hz and 50,2Hz as well as at 90 % Un
and 110 % Un, it must be technically possible to connect the generation system.

The conditions for product connection are shown in the table below for setting conditions.

After a power generating unit was disconnected from the network by opening the coupler circuit-
breaker(galvanic isolation) at the power generating unit due to the tripping of decoupling protection
equipment(overfrequency, underfrequency, voltage reduction, voltage rise), automatic connection or
reconnection of the power generating units is permitted only 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.

The conditions for product connection are shown in the table below for setting conditions.
Simultaneous sampling accuracy:
Voltage +1%

Frequency +0.01Hz

Time +60ms
Parameter Setting range Setting step Default value
PermitEnterService - Disable/Enable - Enable
ConnectVoltageHighLimit 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.10 p.u.
ConnectVoltagelLowLimit 0.500 p.u. ... 1.000 p.u. 0.001 p.u. 0.90 p.u.
ConnectFrequencyHighLimit | 50.02Hz...65Hz 0.01Hz 50.20Hz
ConnectFrequencyLowLimit | 45.00Hz...59.98Hz 0.01Hz 47.50Hz
ConnectTime 10...900s 1s 60s
ConnectRampTime 1...2000s 1s 600s

FoxESSCloud setting screensoot:

1ection condition settings:
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Parameter Setting range Setting step Default value
OverFrequencyRecoveryValue 50.02Hz...64.98Hz 0.01Hz 50.10Hz
UnderFrequencyRecoveryValue 45.02Hz...59.98Hz 0.01Hz 49.90Hz
OverVoltageRecoveryValue 100.01%...139.99% p.u. 0.01%p.u. 109% p.u.
UnderVoltageRecoveryValue 10.01%...100% p.u. 0.01% p.u. 95% p.u.
StandbyTime 10...900s 1s 20s
FaultRecoveryTime 0...3600s 1s 60s
ActivePowerSoftStartAfterFaultEnable - Disable/Enable - Disable
ActivePowerSoftStartAfterFaultEnable 1...1200s 1s 600s

FoxESSCloud setting screensoot:
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13. Interface Switch Information

Mfg

A TUVRheinland®
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LTD. (for inverter side)

SONG CHUAN PRECISION CO., 420HA-1AH-F-C MO7 1000V/300A/1NO/-40-85°C
LTD. (for grid side and generator

side)

SONG CHUAN PRECISION CO., 511ZP-1AD-F-C M06 800V/200A/1NO/-40-85°C

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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14. Dynamic Grid Support

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. The inverter is able to ride through several consecutive
voltage dips.

Following FVRT curve per VDE-AR-N 4110:2023 complied:

Ui/ Ue
134
12 41 "

/s

ol . TR

10 + Unlere FRT-Grenzkurve 1or 3-polige Fehler (Typ 2)
09 +

el
/

Obore FRT -Gronzkurve

Prete Line

04 Untere FRT-Grenzkurve fur 2-polige Fehler (Typ 2
03
02
014N
0.22
/ '\ 05 10 15 20 25 30 50 600 1[s)
01 015
Legende
Unap E der am

H3-Plus meeting all requirements mentioned above except the paragraph for PGU with double-fed
asynchronous machine, FOXESS capability VRT curve is shown as below according to the FoxESSCloud:

Actual operational capability:

150

149 I
’ 500,1.30 60.00,3.20
Uw/Uc 3 120,00, 1.10

continuously

- continuously
092

b 120,00, 0.90
i €0.00, 0.85
052 500, U230

002
100 1100 100.00 100000

/s

During the voltage fault, the inverter may:

a) cease feeding any current to grid or
b) feed the reactive current of both positive and negative sequence components according to the AU-Al
relationship below:
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Bild 15 - Prinzip der Spannungsstitzung bel Netzfehlern

Response the reactive current fulfill:
a) Rise time: Tan 20% < 30 ms;

b) Settling time: Tein_ax < 60 ms.

Dyn;mn(: network su;xporl
Parameter Setting range Setting Default value
step
LVRT_ZeroPowerMode - ZeroPowerMode; - - ReactivePowerMode
(Dynamic grid support, active current -
priority at apparent current limit) ReactivePowerMode;
- ActivePowerMode;
LVRT_K-factor 0...60 0.1 2
(Dynamic grid support, k-factor of react.
current stat. for undervolt)
NumberOfActivePoints 1D 1 4
MomCess-VoltagePoint1 0.000 p.u. ... 1.000 0.001 0.900 p.u.
p.u. p.u.
MomCess-TimePoint1 0.00s ... 14400 s 0.01s 60.00s
MomCess-VoltagePoint2 0.000 p.u. ... 1.000 0.001 0.850 p.u.
p.u. p.u.
MomCess-TimePoint2 0.00s ... 14400 s 0.01s 3.00s
MomCess-VoltagePoint3 0.000 p.u. ... 1.000 0.001 0.150 p.u.
p.u. p.u.
MomCess-TimePoint3 0.00s ... 14400 s 0.01s 1.5s
MomCess-VoltagePoint4 0.000 p.u. ... 1.000 0.001 0.150 p.u.
p.u. p.u.
MomCess-TimePoint4 0.00s ... 14400 s 0.01s Os
MomCess-VoltagePoint5 0.000 p.u. ... 1.000 0.001 0.150 p.u.
p.u. p.u.
MomCess-TimePoint5 0.00s ... 14400 s 0.01s Os
ZeroPowerMode 0.000 p.u. ... 1.000 0.001 0.700 p.u.
p.u. p.u.
VoltageFluctuationRideThroughEnable - Disable/Enable -- Enable
VoltageFluctuationRideThroughThreshold | 0 - 10% 1% 5%

Note:

Although the adjustable range of MomEss-VoltagePoint1 is 0-1.0, the control software only enters low
voltage ride through when it is less than 0.9. The grid voltage can operate continuously between 0.9-1.0, and
the maximum time range set by the cloud platform can only reach 14400 seconds

MomCess-VoltagePoint1 default 0.9 p.u. is the FRT-trigger value. MomCess-VoltagePoint(n) vs MomCess-
TimePoint(n), n various 1-5, that means the inverter maintains connection on grid at voltage MomCess-
VoltagePoint(n) for time of MomCess-TimePoint(n) after entry of FRT mode. The execute time will be
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MomCess-TimePoint(n-1) for FRT, when MomCess-VoltagePoint{(n-1) = MomCess-VoltagePoint(n) and
MomCess-TimePoint(n-1) > MomCess-TimePoint(n), note n various 2-5.

When the fault time is longer than MomCess-TimePointX, the product will execute protection function.
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d Settings
After setting y ylype/GridCode, please click the
L Clear and Refresh Page. s
* MomCess-VoltagePoint3:  125.0 (100~340 )% Vref Apply
* MomCess-TimePoint3: 010 (0~14400)S Apply
+ MomCess-VoltagePointd:  125.0 (100-140 )% Vref Apply
ement
+ MomCess-TimePointd: 030 (0-14400)S Apply
« MomCess-VoltagePoint5:  125.0 (100-140 )% Vref Apply
* MomCess-TimePoint5: 010 (0-14400)S Apply
imeters * HVRT_ZeroPowerMode:  ZeroPowerMode Apply
* HVRT_K-factor: 0O (0~60) Apply
WoktageFluctuationRideT]
Ehn:? 4 Apply
wmgemmmn 0 (010} Apply
Parameter Setting range Setting step Default value
HVRT_ZeroPowerMode - ZeroPowerMode; - - ReactivePowerMode
- ReactivePowerMode;
- ActivePowerMode;
HVRTK-factor 0...60 0.1 2
NumberOfActivePoints 1.6 1 4
MomCess-VoltagePoint1 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.100 p.u.
MomCess-TimePoint1 0.00s ... 14400 s 0.01s 80.00s
MomCess-VoltagePoint2 1.000 p.u. ... 1400 p.u. | 0.001 p.u. 1.150 p.u.
MomCess-TimePoint2 0.00s ... 14400 s 0.01s 60.00s
MomCess-VoltagePoint3 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.200 p.u.
MomCess-TimePoint3 0.00s ... 14400 s 0.01s 5s
MomCess-VoltagePoint4 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.250 p.u.
MomCess-TimePoint4 0.00s...14400s 0.01s 0.1s
MomCess-VoltagePoint5 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.250 p.u.
MomCess-TimePoint5 0.00s...14400s 0.01s 0s
VoltageFluctuationRide ThroughEnable - Disable/Enable - Enable
VoltageFluctuationRide ThroughThreshold | 0 - 10% 1% 5%

Note:

Although the adjustable range of MomEss-VoltagePoint1 is 1.0-1.4, the control software only enters high
voltage ride through when it is greater than 1.1. The grid voltage can operate continuously between 1.0-1.1,
and the maximum time range set by the cloud platform can only reach 14400 seconds
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MomCess-VoltagePoint1 default 1.10 p.u. is the HVRT-trigger value. MomCess-VoltagePoint(n) vs
MomCess-TimePoint(n), n various 1-5, that means the inverter maintains connection on grid at voltage
MomCess-VoltagePoint(n) for time of MomCess-TimePoint(n) after entry of HVRT mode. The execute time
will be MomCess-TimePoint(n-1) for HYRT, when MomCess-VoltagePoint(n-1) = MomCess-VoltagePoint(n)
and MomCess-TimePoint(n-1) > MomCess-TimePoint(n), note n various 2-5.

When the fault time is longer than MomCess-TimePointX, the product will execute protection function.

FoxESSCloud setting screensoot:

“ Advanced Settings
Exportliont | o After setting Safetycourtrptaletytyne/CridCode. ploase Chch Sofrosh
the Cloar ardd Refresh Page.
WoraMode
* TigTimeS: 00 (D008 Aocly
CrergrManogement
ChargngTime * NumberOfActiveRoints: 4 (*8) Apgly
PoskSnaving
* MomCess-VoltageRoint]: 100 (100-140 1% ¥rot Appty
Genorator
Powerfactor * MomCess-TimoPoint1:  80.00 (0-322008 Apply
SaftyStartParamotors
* MomCess VoltogePoint2: 1150 (100-140 1% Vre! Apgly
Volt-Var
Volt-Watt * MomCess-TencPoint2:  60.00 (0-%4400)S Apply
Trplv |
* MomCess-VoltagePointd: 200 100140 )% Yrof Avcly ‘
TroMy
o * MomCess-TerwPointd: 600 (0-%£00)8 Apply ‘
TrioH# "
* MomCess-VotagePortd: RS0 100-140 1'% Vret Apcty |
|
FroguencyDroop
* MomCeas-TimoPorrtd 400 ) I ‘
Sl iar a5 oo (0-3400)5 Apply
Advanced(Gramb... * MomCeas VoltagePointé: 1250 (100~14C 1% Yre! Appty ‘
AQVanCoaPrOtecta..
) i * MomCess-TamoPoints: 0,00 (0-Me00)s | Apely |
Adverced(loskbDCY
Advancedisanong. . * WVRT_ZoroPx - Ry Apgly
AdvancediString6s..
* HVRT K-foctor: 2 (0-40) Aoty |
AGVACea GIODIN.
AdvarcedActivePa..
AdvarcedOthers)
L
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AdvancetiGuid
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Experionce Now = BarteryWarmby

d Settings
After sesting Safetycountry/Safetytype/GriaCode, plesse click the
Cear and Refresh Page
MomCess-VoltagePointd: 1250 (00-340 1% Vet Apply
MomCess-TimePoint3:  0I0 (0144005 Apply
MomCess-VoltagePointd:  125.0 (00340 Y% Vref Apply
sment
MomCess-TimoPolntd: 030 (0-14400)5 Apply
MomCess-Voitagefoints:  125.0 {900-340 1% Vet Apoly
MomCess-TimePoints: 00 (0-14400)5 Apply
meters HVRT_ZeroPowerMode:  ZeroPowerMode Apply
HVRT_K-factor: 0 0-60) Apply
e e i 4 ooty
NOR ORI | (o0 o
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15.Multiple faults

Per control strategy of inverter, the PV input power reduced meanwhile in case the power 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+0.6s+1.05s+0.16s+1.05s)= PEmax*3.02s

Event Times according to VDE-AR-N 4110 [4] Alternative sequence times in s
Drop 0.14 -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 0.14-0.16 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 continue to enter multiple faults even after 30 minutes.
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16. Configuration summary

Parameter Setting range Setting step Default value
Volt-VarModuleEnable Disable/Enable - Disable
OpenloopResponseTime 1 0...300s 1s 300s
VoltagePoint1_1 80% p.u. ... 100% p.u 1% p.u. 94% p.u
ReactivePowerPoint1 1 -60.000 % ... 60.000 % 0.1% 33.000 %
VoltagePoint2 1 80% p.u. ... 100% p.u 1% p.u. 96% p.u
ReactivePowerPoint2 1 -60.000 % ... 60.000 % 0.1% 0 %
VoltagePoint3_1 100% p.u. ... 120% p.u 1% p.u. 104% p.u
ReactivePowerPoint3 1 -60.000 % ... 60.000 % 0.1% 0 %
VoltagePoint4 1 100% p.u. ... 120% p.u 1% p.u. 106% p.u
ReactivePowerPoint4 1 -60.000 % ... 60.000 % 0.1% -33.000 %

Remark: For this function, the PT1 curve can be turned off directly under external control.

Parameter Setting range Setting step Default value
DERWatt-VarModuleEnable Disable/Enable - Disable
ActivePowerPoint_1 0...100% 0.1% 20%
ReactivePowerPoint_1 Az 0.001 0
ActivePowerPoint_2 20%...100% 0.1% 50%
ReactivePowerPoint_2 =11 0.001 0
ActivePowerPoint_3 20%...100% 0.1% 100%
ReactivePowerPoint_3 o U | 0.001 -0.44
ActivePowerPoint_4 -100%...0% 0.1% -20%
ReactivePowerPoint 4 =l 0.001 0
ActivePowerPoint_5 -100%...20% 0.1% -50%
ReactivePowerPoint_5 i IS 0.001 0.00
ActivePowerPoint_6 -100%...20% 0.1% -100%
ReactivePowerPoint_6 -1...1 0.001 0.44

Note(s): The cos(P)-Control can be achieved through Q(P) settings.

Parameter Setting range Setting step Default value
SetReactivePowerEnable Disable/Enable - disable
ReactivePowerValue(Vars) -125...125kVar 0.1kVar 0
ReactiveResponseTime(s) 1-6000s 1 2
ReactivePowerRetentionSettingofSVG Disable/Enable - Enable
Parameter Setting range Setting step | Default value
PowerFactorEnable(WInj)Enable Disable/Enable - disable
PowerFactor(Winj) 0.80...-0.80 0.001 1
PowerFactorExcitation(Winj} -underexcitation - underexcitation
-overexcitation
ReactiveResponseTime 1-6000 1 2
ReactiveResponse On/Off - On
Parameter Setting range Setting step Default value
LimitMaxPowerPctEnable - Disable/Enable -- Enable
LimitMaxPowerValue 0-2000kW 1w The rated power of
the inverter
RippleControl - Disable/Enable - Disable
DRM - Disable/Enable -- Disable
ActivePowerSoftStartingAfterFaultEnable - Disable/Enable -- Disable
ActivePowerSoftStarting TimeAfterFault 1-1200s 1 600
ActivePowerSoftStartingEnable - Disable/Enable - Enable
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ActivePowerSoftStartingRatioSetting 1-6000%Pn/min 1%Pn/min 30%Pn/min
ActivePowerRatioControlEnable - Disable/Enable - Enable
ActivePowerFallingRatioSetting 1-6000%Pn/min 1%Pn/min 25%Pn/min
ActivePowerRisingRatioSetting 1-6000%Pn/min 1%Pn/min 25%Pn/min
ActivePowerSettingRetention - Disable/Enable - Enable
Parameter Setting range Setting step Default value
FrequencyDroopModuleEnable - Disable/Enable - Enable
Over-FrequencyDeadband1 0.20 Hz ... £5.000 Hz 0.001 Hz 50.200 Hz
Under-FrequencyDeadband 1 0.20 Hz ... 65.000 Hz 0.001 Hz 49.800 Hz
Over-FrequencyChangeRatio1 0...10 0.001 0.050
Under-FrequencyChangeRatio1 0...10 0.001 0.050
5.0s

Under-FrequencyResponseTime 0.1s...6000s 0.1s
Over-FrequencyResponseTime 0.1s...6000s 0.1s e

1%Pn/min ... : 10% Pn./min
PowerRecoveryRate 6000%Pr/min 1%Pn/min
Parameter Seltting range Setting step Default value
HVRT - Disable/Enable - Enable
NumberOfMustTripActivePoints 1-5 1 2
GridVoltageLimitiHigh 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.10 p.u.
TripTime1 0.05s ... 14400 s 0.01s 1s
GridVoltageLimit2High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime2 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimit3High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime3 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimit4High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimit5High 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
TripTime5 0.05s ... 14400 s 0.01s 0.1s
LVRT - Disable/Enable - Enable
GridVoltageLimit1Low 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.800 p.u.
TripTime1 0.05s ... 14400 s 0.01s 1s
GridVoltageLimit2Low 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime2 0.05s ... 14400 s 0.01s 0.3s
GridVoltageLimit3Low 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime3 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimit4Low 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridVoltageLimitSLow 0.001 p.u. ... 1.000 p.u. 0.001 p.u. 0.450 p.u.
TripTime5 0.05s... 14400 s 0.01s 0.1s
TripHFModuleEnable - Disable/Enable - Enable
NumberOfMustTripActivePoints 1-5 1 2
GridFrequencyLimit1High 50.04 Hz ... 65.00 Hz 0.01 Hz 51.50 Hz
TripTime1 0.05s ... 14400 s 0.01s 5s
GridFrequencyLimit2High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime2 0.05s... 14400 s 0.01s 0.1s
GridFrequencyLimit3High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime3 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit4High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTimed 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit5High 50.04 Hz ... 65.00 Hz 0.01 Hz 52.50 Hz
TripTime5 0.05s ... 14400 s 0.01s 0.1s
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TripLFModuleEnable - Disable/Enable - Enable
NumberOfMustTripActivePoints 1-5 1 2
GridFrequencyLimit1Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.50 Hz
TripTime1 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit2Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime2 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit3Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime3 0.05s... 14400 s 0.01s 0.1s
GridFrequencyLimit4Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime4 0.05s ... 14400 s 0.01s 0.1s
GridFrequencyLimit5Low 45.00 Hz ... 59.96 Hz 0.01 Hz 47.00 Hz
TripTime5 0.05s ... 14400 s 0.01s 0.1s
Parameter Setting range Setting step Default value
PermitEnterService - Disable/Enable - Enable
ConnectVoltageHighLimit 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.10 p.u.
ConnectVoltageLowLimit 0.500 p.u. ... 1.000 p.u. 0.001 p.u. 0.90 p.u.
ConnectFrequencyHighLimit 50.02Hz...65Hz 0.01Hz 50.20Hz
ConnectFrequencylLowlLimit 45.00Hz...59.98Hz 0.01Hz 47.50Hz
ConnectTime 10...900s 1s 60s
ConnectRampTime 1...2000s 1s 600s
Parameter Setting range Setting step Default value
OverFrequencyRecoveryValue 50.02Hz...64.98Hz 0.01Hz 50.10Hz
UnderFrequencyRecoveryValue 45.02Hz...59.98Hz 0.01Hz 49.90Hz
OverVoltageRecoveryValue 100.01%...139.99% 0.01% 109%
UnderVoltageRecoveryValue 10.01%...100% 0.01% 95%
StandbyTime 10...900s 1s 20s
FaultRecoveryTime 0...3600s 1s 60s
ActivePowerSoftStartAfterFaultEnable - Disable/Enable - Disable
ActivePowerSoftStartAfterFaultEnable 1...1200s 1s 600s
Parameter Setting range Setting step Default value
LVRT_ZeroPowerMode - ZeroPowerMode; - - ReactivePowerMode
(Dynamic grid support, active current - ReactivePowerMode;
priority at apparent current limit) - ActivePowerMode;
LVRT_K-factor 0...60 0.1 2
(Dynamic grid support, k-factor of react.
current stat. for undervolt)
NumberOfActivePoints Yis 1 4
MomCess-VoltagePoint1 0.000 p.u. ... 1.000 p.u. 0.001 0.900 p.u.

p.u.
MomCess-TimePoint1 0.00s ... 14400 s 0.01s 60.00s
MomCess-VoltagePoint2 0.000 p.u. ... 1.000 p.u. 0.001 0.850 p.u.

p.u.
MomCess-TimePoint2 0.00s ... 14400 s 0.01s 3.00s
MomCess-VoltagePoint3 0.000 p.u. ... 1.000 p.u. 0.001 0.150 p.u.

p.u.
MomCess-TimePoint3 0.00s ... 14400 s 0.01s 1.5s
MomCess-VoltagePoint4 0.000 p.u. ... 1.000 p.u. 0.001 0.150 p.u.

p.u.
MomCess-TimePoint4 0.00s ... 14400 s 0.01s 0s
MomCess-VoltagePoint5 0.000 p.u. ... 1.000 p.u. 0.001 0.150 p.u.

p.u.
MomCess-TimePoint5 0.00s ... 14400 s 0.01s 0s
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ZeroPowerMode 0.000 p.u. ... 1.000 p.u. 0.001 0.700 p.u.
p.u.
VoltageFluctuationRideThroughEnable - Disable/Enable - Enable
VoltageFluctuationRideThroughThreshold | 0 - 10% 1% 5%
Parameter Setting range Setting step Default value
HVRT_ZeroPowerMode - ZeroPowerMode; - - ReactivePowerMode
- ReactivePowerMode;
- ActivePowerMode;
HVRTK-factor 0...60 0.1 2
NumberOfActivePoints 1.8 1 4
MomCess-VoltagePoint1 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.100 p.u.
MomCess-TimePoint1 0.00s ... 14400 s 0.01s 80.00s
MomCess-VoltagePoint2 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.150 p.u.
MomCess-TimePoint2 0.00s ... 14400 s 0.01s 60.00s
MomCess-VoltagePoint3 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.200 p.u.
MomCess-TimePoint3 0.00s ... 14400 s 0.01s 5s
MomCess-VoltagePoint4 1.000 p.u. ... 1.400 p.u. 0.001 p.u. 1.250 p.u.
MomCess-TimePoint4 0.00s ... 14400 s 0.01s 0s
MomCess-VoltagePoint5 1.000 p.u. ... 1.400 p.u. | 0.001 p.u. 1.250 p.u.
MomCess-TimePoint5 0.00s ... 14400 s 0.01s 0s
VoltageFluctuationRideThroughEnable - Disable/Enable -~ Enable
VoltageFluctuationRideThroughThreshold | 0 - 10% 1% 5%
Parameter Setting range Setting Default value
step
Communication
s ; : Interruption
Communication Interruption Configuration - On/Off -- Conﬁgﬁration: on
(VDE-AR-N 4110)

17. Short-circuited current of PGU

Type of power generating
Unit

Information

RMS value of the source

Symbol

Value
[p.u.]
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current for three-phase |skpr 1.1In
fault
RMS value of the source - 1.11n
< current for two-phase faulit 2
PALWMY lul-ecale RMS value of the source
converters 5
current for single-phase l(1)sk1PF 1.1In
fault
Negative-sequence short-
circuit impedance for Zi2)pr 1/KOhm
integer k-factors
- End -
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