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Preliminary prototype confirmation

Manufacturer / Zucchetti Centro Sistemi SpA
Applicant Via Lungarno 305 52028 Terranuova Bracciolini(AR), Italy
Product type Hybrid Inverter
Model AZZURRO 3PH HYD AZZURRO 3PH HYD AZZURRO 3PH HYD
15000 ZSR-A-L 15000 ZSR-L 20000 ZSR-L
Specifications Nominal apparent power 14,9 kVA 15,0 kVA 20,0 kVA
Nominal active power 14,9 kW 15,0 kW 20,0 kW
Nominal voltage 380/400/415 V
Nominal frequency 50 Hz
Model AZZURRO 3PH HYD AZZURRO 3PH HYD AZZURRO 3PH HYD
25000 ZSR-L 30000 ZSR-A-L 30000 ZSR-L
Specifications Nominal apparent power 25,0 kVA 29,9 kVA 30,0 kVA
Nominal active power 25,0 kW 29,9 kW 30,0 kW
Nominal voltage 380/400/415 V
Nominal frequency 50 Hz
Description The AZZURRO 3PH HYD series is a grid—coupled PV and energy storing inverter which can also supply
energy in stand—alone operation.
Standards VDE-AR-N 4110:2023-09

Technical requirements for the connection and operation of customer installations to the medium
voltage network (TAR medium voltage)

FGW TG8 Rev. 10:2025-07
Certification of the Electrical Characteristics of Power Generating Units, Systems and Storage Systems
as well as their Components on the Grid

This preliminary prototype certificate confirms that the above-mentioned PGUs are prototypes according to VDE-AR-N 4110 and
FGW TG 8 Rev.9: The PGU are characterized by major technical developments or innovations (see Annex 1 and Annex 3).

It is also confirmed that the general ability of the PGU to fulfil the requirements of the VDE-AR-N 4110, based on manufacturer
data of the electrical properties of the PGUs (see Annex 2). It is expected that in the scope of a certification the requirements of
Annex A of the FGW TG8 will be fulfilled.

Restriction

A test terminal strip must be installed separately if necessary.
Commission of the first power generating unit prototype in Germany Date of commission not confirmed

“This Document is an English translation of the original certificate in German language with number U26-0339¢

Project number: ;o 202600671 Certification program: NSOP-0032-DEU-ZE-ES-V11
Confirmation number: U2’6-Q3§9 Date of issue: 2026-04-17
K \ Certification body Accreditation
Lorh en
= Kom L (( DAKKS
e / EUROPEAN Deutsche
) Georg LORITZ RECOGNITION Akkreditierungsstelle

Lab Supervisor Energy Systems b-ZE-12024-01-00

Accredited certification body by Deutsche Akkreditierungsstelle GmbH (DAkkS) according to ISO/IEC 17065. The accreditation is valid only for the scope listed in the annex of the accreditation
certificate D-ZE-12024-01=00_The ‘Deutsche-Akkreditierungsstelle GmbH (DAkkS) is signatory of the multilateral arrangements of EA, ILAC and IAF for mutual recognition.

Without the written consent of Bureal Véritas Consumer Products Services Germany GmbH excerpts of this certificate of conformity shall not be reproduced.
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Description of the revisioning of the preliminary prototype confirmation U26-0339

Rev. 0 First issue
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Annex to preliminary prototype confirmation U26-0339

commissioning date. After that, the unit must have a valid unit certificate.

This certificate confirms that the mentioned power generating unit (PGU) according to FGW TR 8 is a prototype. For this purpose,
the PGU is described below, and the main technical developments or innovations are presented.

After commissioning the first unit of the specified type, the certification body must be notified of the commissioning date. The
preliminary prototype confirmation is then replaced by a prototype confirmation, which is valid for 2 years after the notified

FGW TG 8

Requirements

Comment / Verdict

2.12 Equipment prototypes

2.12.1 Prototype regulation

A prototype is the first piece of equipment of a type displaying fundamental technical
developments or innovations, and all additional pieces of equipment of this type
commissioned within two years of commissioning the first piece of equipment of this
type

The regulation and periods for equipment prototypes in a PGS can be found in the
GCR.

Considered (Annex 3).

Considered.
according to VDE-AR-N 4110 applies:

for production plants with production units of
the same prototype, the plant certificate and
the declaration of conformity must be
submitted within one year after the first
prototype has received a unit certificate

2.12.2 Prototype declaration

The prerequisite for a certification body issuing a prototype confirmation is a
manufacturer’s declaration regarding the following points:

o statement on the partial or complete conformity with one or more GCR,;

e declaration that this relates to a substantial technical development or
innovation

Considered (see Annex 3)

Considered (see Annex 3)

o the identification of differences to any existing and previously certified

Considered (see Annex 4).

equipment;
e additional technical data corresponding to the requirements or the relevant
GCR.
Substantial technical developments and innovations are usually present if

components or software versions have been modified such that the electrical
behaviour of the generation unit on the grid has significantly changed or an equivalent
electrical behaviour has been achieved through a different technical development and
innovation.

Based on the manufacturer's declarations submitted regarding the prototype, the
certification body will assess whether this is a technical development and certifies this
in the form of a prototype confirmation.

The certification body must clearly identify in the prototype confirmation that the
prototype would fundamentally be able to meet the requirements of the relevant GCR
in terms of electrical characteristics and functions of the operating equipment. The
requirements of the GCR for the test scope for the prototype confirmation must be
taken into account (to the extent present).

Considered (see Annex 4).

Since the product is intended to achieve unit
certification in accordance with VDE-AR- N
4110 and no certification has yet been
obtained, the software version used is a
significant technical development/innovation.

Considered (see Annex 3)

Considered (see Annex 3)
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This certificate confirms that the named generating unit (PGU) is able to meet the requirements for the electrical properties of a
generating unit according to VDE-AR-N 4110. For this purpose, the conformity of the electrical properties of the PGU with the
requirements of the VDE-AR-N 4110 is verified as described below:

Type of EZE Component
equipment Photovoltaic Storage ORC EZA-Regler | Component circuits Interface protection
(PV)
O O O O
Note Thel'focljlowing points 1), 2) and 4) are to be The following points 1), 2), 3) and 4) are to be applied
applie

VDE-AR-N 4110

BV-No | Requirements Comment / Verdict

12 Regulation for prototypes

1) A prototype is the first power generating unit of a type presenting | Considered (see Annex 3).
substantial technological developments or innovations and all other
power generating units of this type put into operation within two years
after the commissioning of the first power generating unit of this type.

NOTE 1 This definition corresponds to the term’s definition given in
SDLWindV [1]. There is no relation to the term “pilot wind turbine” (de:
Pilotwindenergieanlage) used in the EEG [6].

Technological developments and innovations are generally considered
to be substantial where components or software versions are changed
so that the electrical behaviour of the power generating unit at the
network changes significantly and a unit certification of this new type is
required.

2) For the prototype of a power generating unit the requirements of this VDE | Considered.
application guide apply. For these prototypes, a prototype confirmation,
in which the certification body confirms a substantial technological
development or innovation based on a manufacturer declaration, is
sufficient, instead of the unit certificate, for a period of two years after
commissioning of the first power generating unit prototype in Germany.
The certification body shall also check and set out reproducibly in the
prototype confirmation, whether the prototype is generally capable of
meeting the requirements of this VDE application guide for the electrical
properties of the power generating unit. This is based on an electrical
properties data sheet prepared by the manufacturer of the power
generating unit.

For prototypes commissioned before 2019-04-27, the above-mentioned
period starts 2019-04-27.

3) For components within the power generating plant, for which a|Not applicable.
component certificate is required, the prototype regulation can be applied
in analogy
Bureau Veritas Consumer Products Services Germany GmbH Businesspark A96 certification.deu@bureauveritas.com
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Annex to preliminary prototype confirmation U26-0339

Comment / Verdict

4)

In order to allow the certification body to carry out the required plausibility
test, the data sheet of the power

generating unit shall contain at least the following information:

- electrical data (nominal and rated quantities);

- schematic overview circuit diagram of the power generating unit with
all relevant components;

- operating ranges of the power generating unit:

e limits in quasi-steady-state operation,
e reactive power adjustment range,
e  FRT limit curve (U/t diagram);

- protection functions with setting ranges:
e decoupling protection,
e self-protection;

- active power control:
e power/frequency behaviour,
e active power gradient;

- reactive power control:

- dynamic reactive current feed-in:
e basic functionality;

- declaration of the manufacturer stating that the power generating
unit has been designed so that the requirements of this application
guide for the power generating unit can be complied with

At the latest after expiry of the above-mentioned period, a unit certificate

is required.

NOTE 2 If the unit certificate is available prior to expiry of the two-year

term after commissioning the first power generating unit of this type, it
can still be a prototype.

Considered.

Data from the manufacturer are available (see
Annex 4).

Results of the plausibility check see the following
table.

Plausibility test

has been designed so that the requirements of this application guide for
the power generating unit can be complied with

a) Electrical data (nominal and rated quantities) Fulfilled (see Annex 4)
b) schematic overview circuit diagram of the power generating unit with all | Fulfilled (see Annex 4)
relevant components;
c) operating ranges of the power generating unit: Fulfilled (see Annex 4)
e limits in quasi-steady-state operation,
e reactive power adjustment range,
e  FRT limit curve (U/t diagram);
d) protection functions with setting ranges: Fulfiled (see Annex 4) under the following
; . condition:
e decoupling protection, The PGU d g 't
3 ; e oes not provide a test terminal for on-
*  sel-protection site testing. A test terminal must be installed on
plant level.
e) active power control: Fulfilled (see Annex 4)
e  power/frequency behaviour,
e active power gradient;
f) Reactive power control Fulfilled (see Annex 4)
g) dynamic reactive current feed-in: Fulfilled (see Annex 4)
e basic functionality
h) Declaration of the manufacturer stating that the power generating unit | Fulfilled (see Annex 3)
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Manufacturer‘s declaration for prototype

AZZURRO 3PH HYD 15000~30000 ZSR-L VDE-AR-N 4110
Certification - Prototype Status

We Zucchetti Centro Sistemi SpA
Via Lungarno 305 52028 Terranuova Bracciolini(AR),italy

Hereby declare that the product

Product Hybrid Inverter

Model AZZURRO 3PH HYD 15000 ZSR-A-L,AZZURRO 3PH HYD 15000 ZSR-L,AZZURRO 3PH
HYD 20000 ZSR-L,AZZURRO 3PH HYD 25000 ZSR-L,AZZURRO 3PH HYD 30000 ZSR-
A-L and AZZURRO 3PH HYD 30000 ZSR-L

The AZZURRO 3PH HYD 15000~30000 ZSR-L is a grid—coupled PV and energy storing inverter which can also supply
energy in stand—alone operation.

The AZZURRO 3PH HYD 15000~30000 ZSR-L has integrated energy management functions which cover a wide range of
application scenarios.

Thanks to our extensive experience with worldwide certified products, Zucchetti Centro Sistemi SpA hereby confirms
that the software version of this series of models fully meets the requirements of VDE-AR-N 4110:2023-09 .

Name: Riccardo Fllosa

2026/04/07

Zucchetti Centro Sistemi SpA
ZUCCHETTI CENTRO SISTEMI SpA
Via Lungarno, 305/A
52028 TERRANUOVA B.NI (AR)
P. I.V.A.: 01262190513
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1. Electrical data

AZZURRO|AZZURROIAZZURRO |AZZURRO |AZZURRO |AZZURRO
Model 3PH HYD | 3PH HYD | 3PH HYD |3PH HYD |3PH HYD | 3PH HYD
15000 ZSR15000 ZSR20000 ZSR| 25000 ZSR30000 ZSR30000 ZSR
-A-L -L -L -L -A-L -L
PV Input
Max. Input Voltage 1000 Vd.c.
Start-up Voltage[ 1] 200 Vd.c.
Rated Input Voltage 600 Vd.c.
MPP Voltage Range 160-950 Vd.c.
Number of MPPT 3
Max. Number of
Input Strings per Rz
MPPT
Max. Input Current 40/40/40 A
Max. Isc 50/50/50 A
Battery
Voltage Range 600-1000 Vd.c.
Number of Battery 1
Input Channels
Max. Charging Power 30 kW
Max. Discharging Power | 149KkW| 15kW | 20kw | 25kW | 299kw| 30Kkw
Max. Charging Current 50A
Max. Discharging Current| 238A | 24A | 32A | 40A | 478A[ 50A
Battery Type[2] Lithium-ion
BMS Communication CAN
AC Backup
Rated Output Voltage 3N~+PE,380/400/415 Va.c.
Rated Output Frequency 50/60 Hz
Rated Output Power 149 kKW| 15kwW 20 kW 25 kW | 299 kW 30 kW
22.6/21.5/| 22.8/21.7/ 30.4/28.9/ 38.0/36.1/ 45.4/43.2/| 45.6/43.3
i 207A | 209A | 278A | 348A | 416A | #17A
Rated Apparent Power 299
149 kVA 15kVA| 20kVA| 25kVA KA 30 kVA
Max. Apparent Power 16.5 299
PP 149kVA 0F | 22KVA| 275KVAl o | 33KVA
Mene Oulput:-Gurrent 22.6/21.5/| 25.1/23.8/ 33.4/31.8/| 41.8/39.7/| 45.4/43.2/50.0/47.6/
20.7 A 23.0A 306 A 383A 416 A 459 A
AC Smartload/Generator
Rated OQutput Voltage 3N~+PE,380/400/415 Va.c.
Rated Output Frequency 50/60 Hz
Rated Qutput Power 149 kW| 15 kW 20kwW | 25 kW 299 kW| 30 kw
22.6/21.5 30.4/28.9/ 38.0/36.1/] 45.4/43.2/| 45.6/43.3
Rated OutputComent 20.7 A / R on| Z7BA | 348A| 416A| 417A
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Rated Apparent Power 149 kVA| 15kVA| 20kVA| 25kVA| 29.9kVA| 30 kVA
Max. Apparent Power 14.9 kVA| 16.5 kKVA 22 kVA | 275 kVA| 29.9kVA| 33 kVA
Max. Outout C ¢ 22.6/21.5/| 25.1/23.8/ 33.4/31.8/| 41.8/39.7/| 45.4/43.2/|50.0/47.6/
Qe SMUsEIen 207A | 230A | 306A | 383A | 416A | 459A
AC Grid
Rated Voltage 3(N)~+PE,380/400/415 Va.c.
Rated Frequency S0/60 Hz
Rated Output Power 14.9 kW 15 KW 20 kW | 25 kW 29 kw| 30 kw
22.6/21.5/| 22.8/21.7/ 30.4/28.9/ 38.0/36.1/] 45.4/43.2/| 45.6/43.3
Rated O c t
ated Dulput Corren 207A | 209A | 278A | 348A | 416A | #417A
Rated Apparent Power 299
149 kVA| 15kVA| 20kVA| 25kVA KVA 30 kVA
Max. Apparent Power 16.5 299
14.9 kVA KA 22 KVA | 27.5 kVA KVA 33 kVA
Mai. Ciiitiit C ¢ 22.6/21.5/| 25.1/23.8/ 33.4/31.8/| 41.8/39.7/ 45.4/43.2/50.0/47 .6/
ax. DUIpUt Lurren 207A | 230A| 306A| 383A| 416A| 459A
Max. Input Current 80A
Power Factor Range 0.8 lagging-0.8 leading
2
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Differences of the models:
The Hybrid inverter products of our company (Zucchetti Centro Sistemi SpA> , model: AZZURRO 3PH HYD 15000
ZSR-A-L and model: AZZURRO 3PH HYD 15000 ZSR-L. AZZURRO 3PH HYD 20000 ZSR-L. AZZURRO 3PH HYD
25000 ZSR-L. AZZURRO 3PH HYD 30000 ZSR-A-L. AZZURRO 3PH HYD 30000 ZSR-L have the same circuit
design, wiring diagram, main components used (including inverter inductance, BUS capacitor
number, inverter circuit switch tube) and structure except that model name and power are different. See the
attached variance table for specific differences. Please issue a report accordingly. Any legal liability arising from
other differences between product models shall be borne by our company.
Schematic overview of the generating unit with all the essential components:
o e ]
oyt |retoy2 ] e | Port
e e
(] =
== : L A :Grﬂeuwv
_
S [ SDSP l [ MDSP l Z;‘.,
ARM —
Figure 1
3
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2. operating areas of the generating unit:

a) Limits during quasi-stationary operation

For VDE-AR-N 4110:2023-09 , in the entire frequency range from 47.5 Hz to 51.5 Hz and voltages in

the
range of 85% Un to 115% Un at the MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L inverter AC connection
terminal,
while voltage gradient <5% Uc / min and a frequency gradient of <0.5% fn / min, for quasi-stationary
operation, MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L inverter is able to in parallel operation
with grid according to  the minimum duration time Figure 2 below.

When voltage changes at the inverter AC terminal in the amount of AU < 10% Uc with voltage
gradientsof = 5% Uc / min within the voltage band from 90% Uc to 110% Uc occur, inverter has no
reduction for activeand reactive power and keep connected to the grid.

AC terminal
voltage Un
p.u.

A
1.15
1.12
0.87
0.85

>
. 47.5 49 51 515 F[Hz]
AC terminal
voltage Un
p.u.

A
115
1.12

0.87
0.85

>
475 49 51 '51.5 F[Hz]
Figure 2 Quasi-stationary operation range for MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L
b) Reactive power capability
4
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For VDE-AR-N 4110:2023-09 , the reactive power capability of MODEL AZZURRO 3PH
HYD 15000~30000 ZSR-L inverter isaccording to Figure 3 . Figure 4 below.
U=Un/1.05Un/1.1Un
U=095Un
———  U=09Un
PiPn ———  U=085Un
10
095
L3
08 e 08 e~
0734 L i
067 @ - "
06 08| i
0S5
04
03"
02
o1
1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1
09 08 07 06 05 04 03 02 01 o1 02 03 04 0s 06 07 o0s 09 oPn
Figure 3 Voltage-dependent PQ diagram for MODEL for MODEL AZZURRO 3PH HYD 15000
ZSR-A-L . AZZURRO 3PH HYD 30000 ZSR-A-L
l
T =
092 'VVJSV e
0789 = os|”
Figure 4 Voltage-dependent PQ diagram for MODEL AZZURRO 3PH HYD 15000 ZSR-
L. AZZURRO 3PH HYD 20000 ZSR-L . AZZURRO 3PH HYD 25000 ZSR-L .
AZZURRO 3PH HYD 30000 ZSR-L
5
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c) FRT-limit curve (U(t)-diagram)
For VDE-AR-N 4110:2023-09 , the FRT limit curve of MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L
inverter is according 4110 standard 3-phase fault
to Figure 5. Figure 6 below.
4110 standard 2-phase fault
Sofar 41 10VRT curve—— — — —— — — —
13—
1.2 u e
1. i %““
1.0—
09—
08—
0.7+
0.6}—
0.5r—
0.4} —
03—
02—
01—
. | | | | | | |
0.10.15 05 1 1.5 2 25 3 5 60 t/s
Figure 5 VDE -AR-N 4110 FRT limit curve for MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L
e sofar 4120 VRT curve
Upper FRT limit curve
= S Lower FRT limit curve for 3-phase faults
45 Lower FRT limit curve for 2-phase faults
el A
1.14-
104~
N
09— 01
all o
074
064
054
04—
03—+
024
014
1] Il Il l Il l Il !
L 1 15 2 25 3 5 0w
Figure 6 VDE -AR-N 4120 FRT limit curve for MODEL AZZURRO 3PH HYD
15000~30000 ZSR-L
6
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Note: For the reason of limited dynamic grid support requirement, MODEL AZZURRO 3PH HYD

15000~30000 ZSR-L

Annex to preliminary prototype confirmation U26-0339

provide ZP(Zero Power) mode as well, when select this mode, MODEL AZZURRO 3PH HYD
15000~30000 ZSR-L will supply no active and reactive power during LVRT for the voltage drop

£70%Un, but for voltage range from 70%~90%Un, even choose ZP mode,inverter will enter into

normal LVRT period with reactive power supplied by K factor.

3. Protection functions:

a) Grid protection

The default grid protection of MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L for VDE-AR-N

4110:2023-09 :2018 is according to Table1 below:

Function

Protection value

Trip time

U>

Default: 287.5V
Range: 230.0-299.0V

Default: 0.10s
Range: 0-600s

U>>

Default: 287.5V
Range: 230.0-299.0V

Default: 0.10s
Range: 0-600s

U<

Default: 184.0V
Range: 23.0-230.0V

Default: 1.00 s
Range: 0-600s

U<k

Default: 103.5V
Range: 23.0-230.0V

Default: 0.30s
Range: 0-600s

f>>

Default: 52.5 Hz
Range: 50.1-55.0Hz

Default: 0.06s
Range: 0-600s

f>

Default: 51.5 Hz
Range: 50.1-55.0Hz

Default: 4.5s
Range: 0-600s

f<

Default: 47.5 Hz
Range: 45.0-49.9Hz

Default: 0.06s
Range: 0-600s

Table 1 MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L default protection setting for VDE-AR-N

4110:2023-09

Function Protection value Trip time
Step for
) 0.1V 0.01s
Voltage protection
i 0.01Hz 0.01s

Frequency protection
Table 2 MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L setting step for voltage/frequency
protection

The protection functions is independence from other set point.

After the inverter trip for protection, When the voltage returns to the range of 95% Un to 110%
Un and the frequency is within the range of 49.9 Hz to 50.1 Hz MODEL AZZURRO 3PH HYD
15000~30000 ZSR-L has the setting of the delay time of recovery for VDE-AR-N 4110:2023-09 , the
setting range is from O to 30 mins, default setting is 300s.
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Notes: MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L didn’t provide testing terminal for

protection test without disconnect the wires,such test terminal would be supplied at the system
level on the LV side of MV
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transformer.
b) Intrinsic (“self”) protection
For VDE-AR-N 4110:2023-09 , MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L is integrated
with intrinsic hardware protection only forover voltage, the protection is for hardware protection
and is not settable. The protection default setting is1.38Un for 250us.
4. Active power control
a) Frequency control (P(f)-diagram)
For VDE-AR-N 4110:2023-09 , P(f)-diagram is default according to Figure 7 below.
AP/Prof
A
1
AP/Pn=20%(49.8Hz-)/S0Hz
: : :415: 47‘:¢Bb=5 : : ; 48:.5 ' J ; ; lilil »S(;2 ‘ ‘ K ‘ ] I ‘ I ; :55 J : »
AP/Pmom=20*(50.2Hz-f)/50Hz
-1
Figure 7 MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L P(f)-diagram
Note: Here Pmom is the active power freeze at that moment when the frequency to 50.2Hz. Pn is
normal 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%).
When doing for TR3 test, due to the requirement by FGW TR3, inverter take higher priority for
active power rising during frequency drop from 49.8Hz to 47.5Hz temporary than dispatching
command by gridoperator set point only for test purpose, but the final inverter will take higher
priority for dispatching command set point.
b) Related gradients, dynamics and functions
VDE-AR-N 4110:2023-09 , the following active power control applied to MODEL AZZURRO 3PH
HYD 15000~30000 ZSR-L. Normal active power gradients: 0.33%Pn/s~0.66%Pn/s (default is
0.5%Pn/s) for stationary
connectionand reconnection after grid fault trip.
P (f)-diagram: When frequency returned to rated value (50Hz+0.2Hz) |, for the first 10mins,
the activepower gradients is less than 10%Pn/min, after 10mins quit from abnormal frequency,
the active powergradients will back to normal active power gradients: 0.33%Pn/s~0.66%Pn/s.
Dynamic functions: When MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L enter into FTR, the
active power reduced to zero to ensurereactive power, after the FTR end according to Figure 4
limit or 5s whichever is the earlier, the active power will recover by max ramp rate within
200ms.
c) Set point
For VDE-AR-N 4110:2023-09 , the active power control set point applied to MODEL AZZURRO
8
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3PH HYD 15000~30000 ZSR-L is according to Table 4 Overfrequency derating and underfrequency increment.

Overfrequency derating

Function Default Set point Set range
Frequency-power
response(Overfrequency ON ON/OFF
derating)
Overfrequenc
Reload Er?able ’ OFF CHICRR
()(‘fgﬁiu:t';?)’ Start 50.20Hz 50.10-55.00Hz
Overfrequency Slope 40%Pn/Hz 17-100%Pn/Hz
R‘Z;’;’Zres‘::?cy 50.20Hz 50.00-55.00Hz
Rgzzzrgif:yncy 0.00s 0-655s
Rggzg;es:zgcy 9%Pn/min 1-6000%Pr/min
underfrequency increment
Function Default Set point Set range
Frequency-power
response(Underfrequency ON ON/OFF
derating)
Underfrequency
Reload Enable QFF BNIOFF
Underfrequency Start
(0.01Hz step) 49.80Hz 45.00-49.98 Hz
Underfrequency
Slope 40%Pn/Hz 17-100%Pn/Hz
Underfrequency
Reload Start 49.80Hz 45.00-49.98 Hz
Underfrequency
Reload Delay 0.00s 0-655s
Underfrequency
9%/min 1-6000%/min

Reload Speed

Table 4 Active power set point for MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L
5. Reactive power control
a) Related gradients, dynamics and functions

For VDE-AR-N 4110:2023-09 , MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L reactive
power control is following according to Figure8 below.
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Figure 8 MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L reactive power control feature
The reactive power is supplied by equation (1):
Q= Qset * [1-e*(3t/3Tau)] 1
Here the time constant 3Tau is settable as the time for 95% target value.
For VDE-AR-N 4110:2023-09 , the 3Tau setting range is from 1~60s, the default setting is 10s.
b) Set point
For VDE-AR-N 4110:2023-09 , the reactive power control set point applied to MODEL AZZURRO
3PH HYD 15000~30000 ZSR-L isaccording to Table 6.
Function Default Set point Set range
Reactive mode OFF Off/Mode1/2/3/4 ()
Reactive response period 10 1~600s
Mode 1
Power factor (0.0001) 1.00 1~-0.8, +0.8~ +1
Mode 2
Fixed Reactive Percentage . .
(0.01%) 0% 0~60%Pn
Mode 3
Reactive Cos1 1.00 Y l)B B it
(0.0001) ' R R
Reactive dynamic value1 0 -100~100%Pn
Reactive Cos2 1.00 ol —
(0.0001) : B
Reactive dynamic value2 0 -100~ 100%Pn
Reactive Cos3 1.00
(0.0001) | -1~-08, +0.8~ +1
Reactive dynamic value3 0 -100~ 100%Pn
Reactive Cos4 1.00 T BBt
(0.0001) : =8, #0081
Reactive dynamic value4 100 -100~100%Pn
10
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Mode 4

HighVoltStartValue 104 100~130%

HighVoltEndValue 106 100~130%

LowVoltStartValue 96 0~100%

LowVoltEndValue 94 0~100%
MaxLeadingReactivePower 33 0~60%
MaxLaggingReactivePower 33 0~60%
ReactiveResponseWaitTime 0 0~300s

ReactivePowerOffset 0 -100~100%Qmax

Table 6 Reactive power set point for MODEL AZZURRO 3PH HYD 15000~30000 ZSR-L

(1) Off The PF is limited to +1.000,s and the “Q-Var  limits” is limited to

0.0%. Mode1: The reactive power can be regulated by the parameter PF
(Power Factor).

Mode2: The reactive power can be regulated by the
power limit(in %).
Mode3: Q(P) The PF changes with the output power of the
inverter.Mode4: Q(U) The reactive power changes with the grid
voltage.
6. Dynamic reactive current control

a) Basic functions

The reactive current supply during FRT is calculated by both positive sequence and negative
sequence component. The additional reactive current Ais of MODEL AZZURRO 3PH HYD
15000~30000 ZSR-L is proportional to the voltage deviation Au (Ais =k*Au), where k is the
amplification factor. It is defined by the straight line below in Figure 8.

The k factor is settable between 0 to 10 with the step of 0.1, the default MODEL AZZURRO 3PH
HYD 15000~30000 ZSR-L k factor for VDE-AR-N 4110:2023-09 is 2.

parameter Reactive

s . .
Aipy, A2

-
-05 -03 -0, 0,1 03 Akts, Alfz
/
j Voltage drop or increase, respectively
/ T-05 p ion in related
2 Auy = voltage change in the positive sequence system

Aup = voltage change in the negative sequence system
Aigy = current variation in the positive sequence system
D <k<6 / +-10 Aiga = current variation in the negative sequence system

Figure 9 k factor of voltage support in the event of a network fault
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