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EXPOFIN srl - E.S.Co (Energy Service Company)
Viale dell’'Industria, 19 - 35129 Padova (PD)
P.IVAe C.F: 05419570287

Tel. +39 045 2457 812

Mail. info@expofin.it - segreteria@expofin.it
PEC: expofin@legalmail.it

Sito: www.expofin.eu
DICHIARAZIONE SOSTITUTIVA DI ATTO NOTORIO AI SENSI DEL D.P.R. 28 DICEMBRE 2000 N. 445

Dichiarazione di conformita alle prescrizioni della norma CEI 0-16:2022-03
Declaration of compliance with the requirements of the CEI 0-16:2022-03

Regola tecnica di riferimento per la connessione di utenti attivi e passivi alle reti MT e AT delle imprese
distributrici di energia elettrica
Reference technical rules for the connection of active and passive consumers to the MV and HV electrical

networks of distribution companies.

Con la presente si attesta che il prodotto:
We hereby declare that the product

Famiglia di generatori - sistemi di accumulo
Family of generators — storage systems

Definiti da:
Defined by:

Expofin Solid Power HV 261

E CONFORME AGLI STANDARD
Is compliant to the standards

CEI 0-16:2022-03 Annex Nbis.
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1) Expofin Solid Power HV 261

Informazioni tecniche e descrizione del prodotto:

Il sistema trova applicazione principalmente in scenari industriali e commerciali.

1. Il sistema di accumulo di energia comprende un rack per batterie, un armadio PCS, un armadio di distribuzione dell'energia, un sistema di
distribuzione ausiliario, un sistema di aria condizionata, una scatola di controllo BMS e un sistema antincendio.

a) La scatola di distribuzione ausiliaria serve a fornire |'alimentazione ausiliaria per l'intero sistema di controllo BMS e per il sistema di aria
condizionata.

b) L'armadio della batteria si collega al PCS tramite la convergenza della barra collettrice e il PCS converte la corrente continua generata
dalle batterie di accumulo di energia in corrente alternata, necessaria per il collegamento alla rete tramite trasformatori e altri componenti o
richiesta dal cliente.

¢) L'ESS é dotato di un controller locale nell'armadio di distribuzione dell'alimentazione e raccoglie informazioni sul funzionamento del PCS,
della batteria e di altri dispositivi nel sistema. Inoltre carica le informazioni nel sistema di gestione dell'energia tramite lo sfondo e facilita la
gestione del sistema di accumulo dell'energia.

d) La funzione di controllo principale integrata nella scatola di controllo BMS.

Technical Information and product description:

The system is mainly applied in industrial and commercial scenarios.

1. The Energy Storage System which include one battery rack, one PCS cabinet, one power distribution cabinet, auxiliary distribution
system, Air-condition system, BMS control box and fire suppression system.

a) The auxiliary distribution box is for providing the auxiliary power for whole BMS control system, air-condition system.

b) Battery cabinet connects to PCS through the bushar convergence, and the PCS converts the DC power generated by the energy storage
batteries into AC power which required for connecting to the grid through transformers and other components or required by client.

c) The ESS is equipped with the local controller in Power distribution cabinet, it collects running information of the PCS, battery, and other
devices in the system. And it uploads the information to the energy management system via the background and facilitate the management
of energy storage system.

d) The master control function integrated in BMS control box.
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DICHIARA
che il sistema di accumulo energetico EXPOFIN SOLID POWER HV 261 é stato sottoposto a verifiche di
conformita presso TUV Rheinland secondo la norma CEI 0-16:2022-03 e successive varianti applicabili (V1, V2,
V3, V3/EC, V3/EC2, V4), con esito positivo; che i relativi rapporti di prova originali sono conservati presso
EXPOFIN S.r.l.; che la documentazione tecnica completa potra essere resa disponibile, su richiesta motivata, ai
soggetti aventi titolo, nel rispetto degli obblighi di riservatezza e delle condizioni d’uso dei documenti emessi
dal laboratorio

Test Report - Products

Cliente: EXPOFIN S.R.L.
Client: VIALE DELL'INDUSTRIA, N.19 — 35129 PADOVA (PD) — ITALY
Elemento di prova: Energy Storage System
Test item: (Integrated Battery Energy Storage System)

Identificazione / Numero
di tipo: SOLID POWER HV 261
Identification / Type no.:

CEI 0-16:2022-03

CEI 0-16;V1:2022-11
CEI 0-16;V2:2023

CEI 0-16;V3:2024-01
CEI 0-16;V3/EC:2024
CEI 0-16;V3/EC2:2024
CEI 0-16;V4:2025-02

Specifiche del test:
Test specification:

Laboratorio di prova:

Testing laboratory: TUV Rheinland (Shanghai) Co., Ltd.

Risultato del test*:

Test result*: Pass/Approvato
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TEST REPORT i

CEI 0-16:2022-03
CEI0-16; V1:2022-11
CEI 0-16; V2:2023
CEI 0-16; V3:2024-01
CEI 0-16; V3/EC:2024
CEI 0-16; V3/EC2:2024
CEI 0-16; V4:2025-02

Norme tecniche di riferimento per il collegamento dei consumatori attivi e passivi alle reti
elettriche HV e MV della societa di distribuzione

/Reference technical rules for the connection of active and passive consumers to the HV and
MV electrical networks of distribution Company

Nome e indirizzo del
richiedente:
Applicant’s name and
Address:

EXPOFIN S.R.L.
VIALE DELL'INDUSTRIA, N.19 - 35129 PADOVA (PD) -
ITALY

Descrizione
dell'elemento di prova:
Test item description:

=z |@xpoyl

ESCO

Energy Storage System
(Integrated Battery Energy Storage System)

EXPOFIN S.R.L.
VIALE DELL'INDUSTRIA, N.19 - 35129 PADOVA (PD) -
ITALY

Produttore:
Manufacturer:
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NORME DI RIFERIMENTO:
Reference Standard:

CEI 0-16:2022-03
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle

imprese distributrici di energia elettrica
/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

CEI 0-16; V1:2022-11

Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle
imprese distributrici di energia elettrica

/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

CEI 0-16; V2:2023

Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle
imprese distributrici di energja elettrica

/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

CEI 0-16;V3:2024-01/01.24

Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle
imprese distributrici di energia elettrica

/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

CEI 0-16;V3/EC:2024
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle

imprese distributrici di energia elettrica
/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

CEI 0-16;V3/EC2:2024
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle

imprese distributrici di energia elettrica
/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company
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CEI 0-16;V4:2025-02
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti AT ed MT delle
imprese distributrici di energia elettrica

/Reference technical rules for the connection of active and passive consumers to the HV and MV electrical
networks of distribution Company

The standard refers to the following standards:

IEC 61400-21:2008-08 Ed.2 (§. 7.4)
Wind turbines
Part 21: Measurement and assessment of power quality characteristics of grid connected wind turbines

FGW TR3

Technical Guidelines for Power Generating Units - Part 3
Determination of electrical characteristics of power generating units connected to MV, HV and EHV grids
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M.2 Elenco delle prove e condizioni di riferimento
lresﬁgiﬂimm

Test § Ref. standard Result

CEl EM 61000-8-2
CEl EM 91000-5-3-4

Mizure per la qualita della tensione N.3 CEl -18:2022-03 NIA

EMC M.2

tensione e frequenza MN.4 CEl 0-168:2022-03 MIA

gincronizzazione & presa di carico N.5 CEl -16:2022-03 MN/A

scambio di potenza reattiva M.6 CEl -18:2022-03 M/A

regolazione di potenza attiva N.7 CEl 0-168:2022-03 MN/A

di tensione .8 CEl -18: 202203 MIA

Verifica della insensibilita alle richiusure
automatiche in discordanza di fase

ICheck of the i ity o the M. CEl 0-18:2022-03 /A
phases are 0 discordance

Misure per la qualita della tensione Nbis.3
fNolfage quaify measure

Verifica del campo di funzionamento in

tensione e frequenza Mbis.4 CEl B-18:2022-03 P

WiNking range

Verifica delle condizioni di

gincronizzazione e presa di carico Mbis.5 CEl -16:2022-03 P
fsyncronization and re-connechion

Verifica dei requisiti costrutiivi circa lo
scambio di potenza reattiva Hbig.6 CEl B-18:2022-03 =]
/Reactive power capability
Verifica dei requisiti costruttivi circa la
regolazione di polenza atiiva Mbis.T CEl -16:2022-03 =]
fAcfive power reguiation

Yerifica defla insensibilita agli
abbaszsamenti di tensione Mbis.B CEl -18:202202 P

ALVRT capabilty
Werifica della insensibilita alle richiusure
automatiche in discordanza di fase Mbiz.9 CEl -168:2022-03 P

IGheck of the insensilifity to the re-closures when
phases are in discordance

CEl 018202203 P

: CEl 0-16:2022-03
gruppi generatori AnnexZ | cepe; va200401 i

Pagina 7 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




xpof)nl

Enjoy Future

Sample 1: Hybrid inverter and battery are housed in a single cabinet, model name:

- Expofin Solid Power HV 261

C.2.4.7.4 Compatibilita Climatica / Climatic compatibility

Test 4] Ref. standard Result Sample
ICaldo secco / Dry heat test p 1
ICEI EN 60068-2-2 (Test B) - Tab.12
Cco474 Umidita / Humidity test
Compatibilita Climatica e CEl EN 60068-2-78 (Test Cab) - PASS 1
[Climatic compatibility D.3.6 Tab.12
storage conditions E45 Freddo / Cold test PASS 1
(limit conditions)  [CEI EN 60068-2-1 (Test A) - Tab.12
ICiclo termico /changing temperature ASS
ICEI EN 60068-2-14 - Tab.12 P !
Caldo secco / Dry heat test p 1
ICEI EN 60068-2-2 (Test B) - Tab.12
co474 Umidita / Humidity test
Compatibilita Climatica e CEI EN 60068-2-78 (Test Cab) - PASS 1
[Climatic compatibility D.3.6 Tab.12
Inverter in working conditions  |[E.4.5 Freddo / Cold test PASS 1
(limit conditions) [CEl EN 60068-2-1 (Test A) - Tab.12
ICiclo termico fchanging temperature ASS
ICEI EN 60068-2-14 - Tab.12 P !
C.2.4.7.4 Prove di isolamento /nsulating rest
Test Ref. Ref. standard Result Sample
CEIl 0-21 )
Tenuta ad impulso ICEI EN 60255-5
fPulse test Note! PASS 1
2474 CEI EN 60255-5
Rigidita Dielettrica
IDielectric Strength D.3.6 Note | PASS 1
Resistenza di Isolamento |49 ICEIl EN 60255-5 PASS 1
finsulation resistance MNote
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N.3 Misure per la qualita della tensione

Noltage quality measure
Test § | Requirement Ref. standard Result Sample
MN.3.1 N.3 CEl 0-16:2022-03 N/A N/A
Misura di correnti armoniche
JHarmonics curment
74 - IEC 61400-21 N/A N/A
Misura di fluttuazioni di tensione dovute | N.3.2 N3 CEI 0-16:2022-03 NFA N/A
a manovre di sezionamento/separazione
/ Voltage fluctuactions caused by Swifching
operations 734 - IEC 61400-21 N/A N/A
Misura di fluttuazioni di tensione (flicker) | N.3.3 N3 CEl 0-16:2022-03 NFA N/A
in condizioni di funzionamento continuo
MNoltage fluctuations (Flickers) during Confinuous 6372
operation 7313 - IEC 61400-21 N/A N/A
N.4 Verifica del campe di funzionamento in tensione e frequenza
/Voltage-frequency working range
Test D Ref. standard Result Sample
CEl 0-16 : P
Prove a piena potenza su rete simulata :
full power test with grid simulator N411 CEl 0-16:2022-03 MN/A N/A
N.5 Verifica delle condizioni di sincronizzazione e presa di carico
/syncronization and re-connection
Ref.
Test CEl 0-16 Ref. standard Resuit Sample
Sincronizzazione e riconnessione. :
/Syncronization N.5.1 CEl 0-16:2022-03 MN/A N/A
Verifica della erogazione graduale della
potenza attiva (presa di carico) N52 CEl 0-16:2022-03 N/A N/A

/ gradually erogation of the power

Pagina 9 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

M. B Verifica dei requisiti costruttivi circa lo scambio di potenza reattiva
/Reactive power capability

Ref.

T CEI 0-16

Ref. standard Result Sample

Werifica della capability di erogazione della
potenza reattiva N.6.1 CEl 0-16:2022-03 MN/A N/A
Jfreactive power production capability
Scambio di potenza reattiva secondo un
livello assegnato NG6.2 y

ctive producti ing to an Annex | CEIl 0-16:2022-03 MN/A N/A
assigned level
Tempo di risposta ad una variazione a
gradino del livello assegnato y
Reaction time after a step variation of the MN.E.2.1 CEl 0-16:2022-03 MN/A N/A
assigned level.
Regolazione automatica di potenza reattiva
secondo una curva caratteristica
cos = f(P) N6.3 CEIl 0-16:2022-03 N/A N/A
fAutomatic reactive power production according fo
a charactenistic curve cos(phi)=fF)

Erogazionefassorbimento automatico di
potenza reattiva secondo una curva
caratteristica Q=f{V) applicabile a generator )
con capability rettangolare NG64 CEl 0-16:2022-03 MNIA N/A
fAutomatic reactive power production according fo
a charactenistic curve Q=f{\V)
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N. 7 Verifica dei requisiti costruttivi circa lo scambio di potenza reattiva

/Reactive power capability
Test D Ref. standard Resuilt Sample
CEl 0-16 : P
Limitazione automatica in logica locale,
per valori di tensione prossimi al 110% NT1
/ Active imitation for voltage nearto 88641 CEl 0-16:2022-03 N/A N/A
100 % di Un Annex J (8. J.2)
Limitazione automatica per transitori di
sovrafrequenza originatisi sulla rete N7 2
J Active tiom ih coinci with 886432 CEl 0-16:2022-03 N/A N/A
power regula in coincidence
transitory on the transmission grid Annex.J (§.J.3)
Incremento automatico per transitori di
sottofrequenza originatisi sulla rete NT7.2
tic i ing of acti in i{!i:;:g CEl 0-16:2022-03 N/A N/A
coincidence with underfrequency transients.
Limitazione su comando esterno
proveniente dal Distributore, efo in logica
centralizzata N7 4
8863 CEl 0-16:2022-03 MN/A N/A
[Active power limitation in coincidence with Annex M
external command coming from the Eleciricity
Distributar
Verifica del tempo di assestamento ad
un comando di riduzione di potenza
N7 4.1 CEl 0-16:2022-03 N/A N/A

fsettiing time verification affer a power limitation
commaind.

Pagina 11 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

N.8 VFRT capability

Ref.
Test CEl 016 Ref. standard Result Sample
VFRT Capability s CEl 0-16:2022-03
Test procedure for static — NIA NIA
procedure N8.1 CEl 0-16-2022-03
converter

N.9 Verifica della insensibilita alle richiusure automatiche in discordanza di fase

ICheck of the insensibility to the re-closures when phases are in discordance

Ref.

Test CEl 0-16 Ref. standard Result Sample
Verifica della insensibilita alle
richiusure automatiche in
discordanza di fase N9 CEI 0-16:2022-03 N/A N/A
/Check of the insensibiiity fo the re-
closures when phases are in
discordance
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Nbis.3 Misure per la qualita della tensione

Aoltage qualify measure
Test § | Requirement Ref. standard Result Sample
NDS3) Nbis3 | CEI0-16:2022-03 PASS 1
Misura di correnti armoniche
fHarmonics current
T4 - IEC 61400-21 PASS 1
. ' L . Mbis. 3. - .
Misura di fluttuazioni di tensione dovute 9 Nbis.3 CEl 0-16:2022-03 PASS 1
a manovre di sezionamento/separazione
/£ Voltage fluctuactions caused by Switching
operations 734 — IEC 61400-21 PASS 1
. ' L . . Mbis. 3. - .
Misura di fluttuazioni di tensione (flicker) 3 Nbis.3 CEl 0-16:2022-03 PASS 1
in condizioni di funzionamento continuo
Noitage fluctuations (Flickers) during Confinuous 6372
operation ?'3'3 — IEC 61400-21 PASS 1
Nbis.4 Verifica del campe di funzionamento in tensione e frequenza
/Volage-frequency working range
Test o Ref. standard Result Sample
CEl 0-16 . P
Prove a piena potenza su rete simulata . .
/ull power test with grid simulator Nbis.4 CEI 0-16:2022-03 PASS 1
Nbis.5 Verifica delle condizioni di sincronizzazione e presa di carico
fsyncronization and re-connection
Ref.
Test CEl 0-16 Ref. standard Result Sample
Sincronizzazione € riconnessione. Nbis.5.1 CEl 0-16:2022-03 PASS 1
/Syncronization
Verifica della erogazione graduale della
Nbis.5.2 CEl 0-16:2022-03 PASS 1

potenza attiva (presa di carico)
/ gradually erogation of the power
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Nbis. 6 Verifica dei requisiti costruttivi circa lo scambio di potenza reattiva
/Reactive power capability

Ref.

S CEI 0-16

Ref. standard

Result

Sample

Werifica della capability di erogazione della
potenza reattiva Nbis.6.1 CEl 0-16:2022-03
Jfreactive power production capability

PASS

Scambio di potenza reattiva secondo un
livello assegnato ) )
/Reactive power production according to an Nbis.6.4 CEI 0-16:2022-03
assigned level

PASS

Tempo di risposta ad una variazione a

gradino del livello assegnato ; "
/Reaction time after a step variation of the NDIs.6.5 CEl 0-16:2022-03

assigned level.

PASS

Regolazione automatica di potenza reattiva
secondo una curva caratteristica

cosg = f(P) Nbis.6.7 CEIl 0-16:2022-03
FAutomatic reactive power production according to
a charactenstic curve cos(phi)=f{F)

PASS

Erogazione/assorbimento automatico di
pOlEI'IZEI reattiva secondo una curva
caratteristica Q=f(V) applicabile a eratori
con capajareﬂampgm gen Nbis.6.8 CEI 0-16:2022-03
FAutomatic reactive power production according to
a characteristic curve Q=fV)

PASS

Pagina 14 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

Nbis. 7 Verifica dei requisiti costruttivi circa lo scambio di potenza reattiva
/Reactive power capability

Ref.

S CEl 0-16

Ref. standard Result Sample

Limitazione automatica in logica locale,
per valori di tensione prossimi al 110%

} . . Nbis. 7.1 CEIl 0-16:2022-03 PASS 1
[/ Active power imitation for voltage values near to

110 % di Un

Limitazione automatica per transiton di
sovrafrequenza originatisi sulla rete
Nbis.7.2 CEl 0-16:2022-03 PASS 1
[/ Active power reguiation in coincidence with
transitory on the fransmission grid

Incremento automatico per transiton di
sottofrequenza onginatisi sulla rete CEl 0-16:2022-03
Nbis.7.3 CEl 0-16;
fautomatic increasing of active power in o WVI/EC2:2024-03
coincidence with underfrequency transients. CEl 0-16;V4:2025-03

PASS 1

Verifica della regolazione della paotenza
attiva su comando estemno proveniente
dal Distributore

1 Verification of the regulation of the active power
on an external command coming from the
Distributor

Nbis.7.4 CEl 0-16:2022-03 PASS 1

Verifica del tempo di assestamento ad
un comando di incremento/niduzione
di potenza

/ Check the settling fime af an increase /
decrease commandof power

Nbis.7.4.1 CEl 0-16:2022-03 PASS 1
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Nbis.8 VFRT capability

Ref.
Test CEl 0-16 Ref. standard Result Sample
VFRT Capability Nbis. 8 CEl0-16:2022-03 PASS 1

Nbis.9 Verifica della insensibilita alle richiusure automatiche in discordanza di fase

ICheck of the insensibility 1o the re-closures when phases are in discordance

Ref.
Test CE| 0-16 Ref. standard Result Sample
Verifica della insensibilita alle
ri_t:hiusure autc_)maﬁche in
discordanza di fase MNbis.9 CEl 0-16:2022-03 PASS 1

FCheck of the insensibility fo the re-
closures when phases are in
discordance

Annex Z Regolazioni del sistema di protezione dei gruppi generatori
/ System protection regulations for generator

Ref.
Test CEIl 0-16 Ref. standard Result Sample
Regolazioni del sistema di
protezione dei gruppi
generatori CEl 0-16:2022-03
Annex Z CEI 0-16; V3:2024-01 PASS L
/ System protection regulations for
generators
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Testitem particulars...................................... :

Equipment mobility ... [ stationary [X] Fixed

Connectiontothe mains................................... : B4 Permanent connection

Enviromental category... ... : [ outdeor

Over voltage category Mains....................... : B OVC Il (when used in TT or TN system)

[J oVC Il (when used in IT system)

Over voltage category PV ... T N/A

Mains supply tolerance (%) ... .............1 _
Tested for power systems ... T

IT testing, phase-phase voltage (V)......................0 _

Classofequipment . * [ Class |

Mass of equipment (kg)..........c.oo I See model list
Polluiondegree..........oomo “OPD1 B PD 2 (Inside) [ PD 3(Outside)
IP protectionclass..___..__ ... . IP55

Testing Type Test

Date of receipt of test tem(s) .......................0  See page 1

Dates tests performed.._......................0 Seepage

Possible test case verdicts:

test case does not apply to the test object ..........0  N/A

test object does meet the requirement..................  Pass (P)

test object does not meet the requirement............  Fail (F)

General remarks:

"(see Attachment #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments to this report.

Throughout this report a point is used as the decimal separator.

Definitions:
+  (RI) Reinforced insulation; (Bl) Basic insulation, (FI) Functional Insulation
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Informazioni generali sul prodotto | General product information:

L] Static generator (Solar Grid tied inverter)
[0  Wind Full converter (FC)

Product: ) ]
[l  Wind Doubly Fed Induction Generator
B Energy Storage System
License Holder: EXPOFIN S RLL.
Address. VIALE DELL'INDUSTRIA, N.19 — 35129 PADOVA (PD) — ITALY
Model(s): SOLID POWER HV 261

§. N.1 Esecuzione delle prove — accreditamento
N.1 Testing - Accreditafion
i X CEIl UNI EN ISO/IEC 17025:2005 testing Laboratory
Testing Location: (See testing laboratory address)
Address:
] Manufacturing Plant / Customer facility

CEI'UNI EN ISO/IEC 17025:2005 testing Laboratory
{see Manufacturing plant address)

TUV Rheinland (Shanghai) Co., Ltd.
Testing Laboratory:
Address:

Potenza massima dell'impianto .
di destinazione: (I Ppant < 400 KW

Maximum power of the destination plant: | Ppiant = 400 KW *
* Only for static generator (wind converter not included)

Input Voltage (Rated): See modle list

Qutput Voltage (Rated): See modle list
DSP:1.205

Firmware version: ARM: 1917
EMU: V1.2
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TECHNICAL INFORMATION: e
Thesytstﬁnﬂmaaiyappiadm industrial and commercial scenanos.

1. The Enengy Storage System which include one battery rack, one PCS cabinet, one power distribution
cabinet, auxiliary distribution system, Air-condition system, BMS control box and fire suppression system.
a) The auxiliany distribution box is for providing the auxiliary power for whole BMS control system, air-
condition system.

b} Battery cabinet connects to PCS through the busbar convergence, and the PCS converis the DC
power generated by the energy storage batteries into AC power which required for connecting to the grid
through transformers and other components or required by client.

c) The ESS is equipped with the local controller in Power distribution cabinet, it collects running
information of the PCS, battery, and other devices in the system. And it uploads the information to the

energy management system via the background and facilitate the management of energy storage system.
d] The master control function integrated in BMS control box.

2. There are built-in redays inside of the inverter's on-grid and back-up ports. Thers are two setz of relays in
the grid port, which controlled by DSP and ARM respedively.

When the inverters are the off-grid mode, the built-in on-grid relay will be opened; while the inverters are
grid-tied mode, the built-in on-grid refay will be closed.

Block Diagram:

LIt |
BESS
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SOLID POWER HV 261

Fimware version:
DsP- 1205
ARM: 1.9.1.7
EMLE V12

Test condition:
Temperature: 25°C Relative humidity. 65%
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Description of change(s):
A
The was tested on:
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Made in China

Mote: The information of imporier provided on product prior markefing.
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The main features of the product are shown as below:

Cell Module
Product Solid State Battery Cell Solid State Battery
Typefmodel EFS314 GTEFS3-166Y52_25K-MOSP
Cell Capacity [Ah] 314 314
Cell Quantity 1 52
Battery structure - 1P525
Mominal voltage [\V] 32 166.4
Rated capacity [Whi] 1004.8 522496
Upper limit chamging voltage [V] 38 197 6
Recommend charging curment [A] 157 157
Maximum charging curment [A] 34 185
Recommend discharging current [4] | 157 157
Maximum discharging cument [A] 314 195
Dizcharge cut-off voltage [V] 25 130
Lower limit dizcharging voltage [\WV] 20 104
Temperature rmange for charging [*C] | 0 to 55 -30 to 50
Temperature range for discharging | -30 to 60 =30 to 50
["Cl
Temperature threshold for protection | - 53
Cwercharge protected voltage - 2197.6V
supply by battery system
Recommend charging method by Charging the cell with At constant Power 267000 fill
manufacturer 157A constant current cell voltage reaches 365 W,
until to 365V, then
constant voltage 3.65\
until charging current
reduces to 154
Dimension [mm] ToWaeH: (71.9520.5) x 1152+3*800+3*238+3
(174.840.5) = (207.1£0.5)
Weight [kg] 563202 34045
Ingress Protection (IP) - IPET
Protective Class - I
Cooling type - Liquid cooling
Altitude [m] - =3000
Motes:
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Battery system
Product Integrated Battery Energy Storage System
Type/model SOLID POWER HV 261
Cell Capacity [Ah] 314

Cell Quantity 260

Battery structure (1P525)55

Nominal voltage [V] B32

Rated capacity [Wh] 261248

Upper limit charging voltage [V] 936

Recommend charging current [A] | 157

Maximum charging current [4] 1935

Recommend discharging current | 157

[A]

Maximum discharging current [A] | 195

End-of-charge voltage [V] 936

Discharge cut-off voltage [V] 728

Temperature range for charging -30 to 50

["Cl

['I;Er]npu'nhm range for discharging | -30 to 50

Operating -30to 50

ambient temperature [*C]

Temperature threshold for 53

protection

Overcharge protected voltage 23 T\icell

supply by battery system

R nd charging method by At constant Power 125KW till cell voltage reaches 385 W
manufacturer

Dimension mm] 1100*1400°2350
Weight [kg] 2440

Ingress Protection (IP) IPS5

Protective Class I

Cooling type Liquid-cooled
Altitude[m] <3000

than 45°C.

*Notes: When the cell temperature is less than 0°C, the battery system will stop working and the: liguid
cooling unit will start heating. It will start derating when ambient temperature iz 0°C to 10°C and more
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2. PCS Cabinet:
MODELS LIST INPPCS-125/0.4-W-14-A2-05
VMAX DC [Vde] 1000
Voltage Range V[Vdc] 600-1000
i Max. DC current [Ad.c.] 198
3 Rated DC power [KW] 125
Max. DC power [kKW] 1375
Overvoltage Category (OVC) 1l
Rated Output Voltage Ur [Vac) 3L/ N/ PE, 230/ 400
AC rated Input /Output active Power PE kW] 125
Rated Output Frequency FNETZ [Hz] SO/E0+2 5
@ |Hamuonic (THD) =5% (at nominal Power)
ﬁ Max. AC Input/Output current [Aa.c ] 180
< | AC voltage tolerance -15%~+15%
Adjustable reactive Power range -100%—100%

Power Factor cosp [A] -0.99-+0.99, At nominal Power

Overvoltage Category (OVC) m

Max. efficiency 99%

Protective Class 1

Ingress Protection (IP) P20

Operating Temperature Range [°C] -30 to S{>45 derating)
g Cooling Type Air Cooling

Pgllution degree (PD) 3

Altitude: [m] 3000(=2,000 derating)

Weight [kg] 70

Size [mim] W520xH240x D680
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3. Energy Storage System

MODELS LIST Integrated Battery Energy Storage System
WVMAX DC[Vdc] 936
8 Battery Nominal Voltage [Vd.c] 83z
® | Rated capacity[Wh] 261248
8 Max. Current Imax [A] 195
‘oltage Range [Vd.c] 728 to 936
PCS Cabinet Model INPPCS-125/0 4 W-14-A2-05
Rated H.V. voltage [k\Va.c ] 400
;! Rated H.V. current [A a.c] 180
&  |Rated grid frequency [Hz] S0ved
Max. Current [A a.c] 198
Rated AC power [KVA] 125
Overvoltage Category (OVC) I
IP rating/ Enclosure index / type PS5
2 |Protective Class I
g Operating Temperature Range [°C] -30 to 50 (=45 derating)
gg Pallution degree (PD) FD3 (PD2 inside)
Altitude [m] =3000 (=2000 derating)
g Weight [kg] 2440
Size (W x D x H) [mm] 1100*1400*2350
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|TESTING RESULTS

C.24.7.3 |TABLE : Dry heat (Test B) — storage conditions. P
0D.3.5
E.4.4

CEI EN 60065-2-2-2008-11
Prove ambientali - Parie 2-2: Prove - Prova B: Caldo secco
JEmvironmental festing - Part 2-2- Tests - Test B: Dy heaf

Condizioni di test /Test conditions dissipa calore fheat -dissipating
Tipo di campione /Specimen fype Bl graduale / gradual

Tipo di ventilazione i circulafion forzata f foreed air
Temperatura misurata Messured temperafure: T0*°C

Dwuration: 16 h

WYerifiche iniziali Aniial measurement

Verifica della comretta funzionalita del dispositivo J verfication of comect devies funchionality

Yerifica del cometto funziocnamento della protezione di interfaccia | venfication of comect inferface profiection
Verifiche finali /Final measurement

Dopo il ciclo termico | afer thermal cycle

Verifica della cometta funzionalita del dispositivo | verfizafion of comect devies funchionality

Verifica del cometto funzicnamento della protezione di interfaccia | verification of comect inferface profection
Condizicni particolan di prova Farficular fest conaifion

Apparato non operativo (non alimentato) £ device not operative [not powered)

Supplementary information:

After the conditions, the inverter still work without any problem.

Pagina 26 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Pagina 27 di 162

CEl 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEIl 0-16;V4:2025-02




expo f)lnl

Enjoy Future

C.2.4.7.3 |TABLE : Humidity test (Test Cab) - storage conditions. P
D35
E.4.4

CEIl EN B0068-2-78:2002:03
Prove ambientali - Parte 2-78: Prove - Prova Cab: Caldo umido, regime stazionario
fEnvironmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

Temperatura misurata Messured temperafure: 40 °C
Umidita misurata imeasured humidiy: 93 RH%

Duration: 96 h

Instrumentation list See table "Measurement equipment and
Uncertainty See table

Verfiche iniziali Amiial measwement

Verifica della cometta funzionalita del dispositivo / verficalion of comect device funchionality

Verifica del cometto funzionamento della protezione di interfaccia [/ verfication of comect inferface profection
Verifiche finall /Final measurement

Dopo il ciclo termico / affer thermal cycle

Verifica della cometta funzionalita del dispositivo | verficafion of comect device funclionality

Verifica del cometio funzicnamento della protezione di inferfaccia [/ verfication of comect inferface profection
Condizioni particolan di prova Farficular fest condifion

Apparato non operativo (non alimentato) f device not operative (niot powered)

Supplementary information:

After the conditions, the inverter still work without any problem.
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C.2.4.7.3 |TABLE : Cold test (Test A) — storage conditions. P
D.3.5

L

CEl EN 60068-2-1-2007-11

Prowve ambientali - Parte 2-1: Prove - Prova A: Freddo
JEmvironmenial festing - Part 2-1; Tests - Test A Gold

Condizioni di test /Test conditions dissipa calore /heat -dissipating

Tipo di campione /Specimen type B graduale / gradual

Tipo di raffreddamento del campione senza raffreddamneto artificiale

/Specimen cooling fype Mwithout artificial cooling

Tipo di ventilazione 44 circulaion forzata f forced air

Temperatura misurata Measured femperafure: AD°C

Duration: 16h

Instrumentation fist: Ses table “‘Measurement equipment and
= e

P iz R e

Verfiche inizial Amwiial measwsment

Yerifica della cometta funzionalta del dispositivo § verfication of comect device funchionaliy

Verifica del cometto funzicnamento della protezione di inferfaccia / verdfication of comect inferface profection
Verifiche finali /Final measurement

Copo il ciclo termico / affer thermal cycle

Verifica della cometta funzionalita del dispositivo { verfication of comect device funclionality

Verifica del cometto funzicnamento della protezione di interfaccia [ verfication of comect inferface profection
Condizioni particolan di prova Faricular test condifion

Apparato non operativo (non alimentato) / device not operative {nict powered)

Supplementary information:
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C.24.7.3 |TABLE : Change of temperature (Test M) —storage conditions. P
D.3.5
E.4.4

CEIl EN 60068-2-14:2023
Prove ambientali - Parte 2-14: Prove - Prova N: Cambio di temperatura
JEmvironmenial festing - Part 2-94: Tesls - Test N Ghange of lemperafure

MB: Cambio a velocita controliata

sl MMNB Change with specified rate of change
Tipo di ventilazione 44 circulaion forzata / forced air

N7 cich /MNumber of cycle: 1
Temperatura minima Ta Afnimum fempesiue T, .2 [-10+2°C

Temperatura massima Ts Madmum femperafre Ts - | +70 2 2°C

Durata di esposizione t1 /Exposure fime ty......C 3h

Tempo di trasferimento t2 /Transition time t=__ 3h

Instrumentation list: See table “Measurement equipment and
Uncertainty: Ses table

P o to /P ioni

Verifiche iniziali Anial measwement

Verifica della cometta funzionalka del dispositivo § verficalion of comecf devics funchionaliy

Verifica del cometio funzionamento della proterione di interfaccia | venfication of comect inferface profection
Verfiche finall /Final messurement

Dopo il ciclo termico | affer thermal cycie

Verifica della cometta funzionalita del dizpositivo § verficafion of comect device funchionalily

Verifica del cometto funzionamento della proterione di interfaccia / verification of comect infarface profection
Condizioni particolan di prova Particular fesf condifion

Apparato non operativo (non alimentato) / device not operative {niot powered)

Supplementany information:

After the conditions, the inverter still work without any problem.
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C.2473 |TABLE: Dry heat (Test B) —working conditions. P
D35
E4.4

CEIl EN 60D65-2-2-2008-11

Prowve ambientali - Parte 2-2: Prove - Prova B: Caldo secco
/Environmental festing - Part 2-2- Tests - Test B Dry heat

Condizioni di test /Test conditions dissipa calore /heat -dissipating
Tipo di campione /Specimen type Bb: graduale / gradual

Tipo di ventilazione /Ar circulation forzata f forced air
Temperatura misurata Messured temperafure: 55 °C

Duration: 16h

= i R

Verfiche iniziali Mmiial measwement

Verifica della cometta funzionalita del dispositivo { verficafion of comect device funclionality

Verifica del cometto funzicnamento della protezione di inferfaccia / verfication of comect interface profection
Yerifiche finali /Final messurement

Dopo il ciclo termico / affer thermai cycle

Yerifica della cometta funzionalita del dispositivo § verficaion of comect device funclionalify

Verifica del cometio funzionamento della protezione di interfaccia | venfication of comect inferface profection
Condizicni particolan di prova Farficular test condifion

Apparato non operativo (non alimentato) [ device not operative not powerad)

Supplementary information:
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C.2.4.7.3 |TABLE : Humidity test (Test Cab) - working conditions. P
D.3.5
E.4.4

CEIl EN 60D&58-2-T8-2002:03
Prove ambientali - Parte 2-78: Prove - Prova Cab: Caldo umido, regime stazionano
[Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

Temperatura misurata Measured temperafure: 40 °C
Umidita misurata measured humidiy: 93 RH%

Duration: 96 h

Instrumentation list See table “Measurement equipment and
Uncertainty See table

Verifiche iniziali Aniial measwement

Verifica della cometta funzionalita del dispositivo | verficafion of comect device funclionality

Verifica del cometio funzicnamento della protezione di inferfaccia [/ verfication of comect inferface profection
erifiche finall /Final measurement

Dopo il ciclo termico / affer thermal cycle

Verifica della cometta funzionalita del dispositivo { verficafion of comect device funclionality

Verifica del cometto funzicnamento della protezione di interfaccia [/ verfication of comect inferface profection
Condizioni particolan di prova Faricular test condifion

Apparato non operativo (non alimentato) f device not operative (niot powered)

Supplementary information:

After the conditions, the inverter still work without any problem.
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C.2.47.3 |TABLE : Cold test (Test A) — working conditions. P
D.3.5

N

CEI EN 60068-2-1-2007:11

Prove ambientali - Parte 2-1: Prove - Prova A: Freddo
JEmvironmenial festing - Part 2-1; Tesis - Test A Gold

Condizioni di test /Test conditions dissipa calore /heat -dissipating

Tipo di campione /Specimen ipe Bl graduale / gradual

Tipo di raffreddamento del campicne senza raffreddamneto artificiale

/Specimen coafing fype fwithout artificial cooling

Tipo di ventilazione /4 circulation forzata / forced air

Temperatura misurata Messured fempersture: -10°C

Dwration: 16h

Instrumentation fist: Ses table “‘Meazurement equipment and
: :

Verfiche inizial Amwial measwsment

Werifica della cometta funzionalta del dispositivo { verfication of comect device funchionalify

Verifica del cometto funzicnamento della protezione di inferfaccia / verification of comect inferface profection
Verifiche finali /Final measurement

Copo il ciclo termico / affer thermal cycle

Verifica della cometta funzionalita del dispositivo { verfication of comect device funclionality

Verifica del cometto funzicnamento della protezione di interfaccia [ verfication of comect inferface profection
Condizioni particolan di prova Faricular test condifion

Apparato non operativo (non alimentato) / device not operative {nict powered)

Supplementary information:
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C.24.7.3 |TABLE : Change of temperature (Test N) — working conditions. P

CEIl EN 60068-2-14:2023
Prove ambientali - Parte 2-14: Prove - Prova N: Cambio di temperatura
/Emvironmental festing - Part 2-14: Tests - Test N- Change of temperaiure

MB: Cambio a velocita controliata

EXn e /NB Change with specified rate of change
Tipo di ventilazione /i circulaiion forzata / forced air

W™ cicl /Number of cycie: 1
Temperatura minima Ta Mnimum femperature Ty .0 |- 10+ 2 °C

Temperatura massima Tg Madmum femperafirs Ty [ +55 1 2°C

Dwrata di esposizione t1 /Exposure time fy ... 3h

Tempo di trasferimento t= /Transition time tz .. 3h

Instrumentation fist: See table "‘Weasurement equipment and
nat sation”

Uncertainty: See table

Verifiche iniziali Aniial measuement

Verifica della cometta funzionalita del dispositivo { verfication of comect device funcionality

Verifica del cometto funzicnamento della protezione di inferfaccia ! verfication of comect interface profection
Verifiche finali Final measurement

Copo il ciclo termico / affer thermal cycle

Verifica della cometta funzionalita del dispositivo { verficafion of comect device funchionality

Verifica del cometto funzicnamento della protezione di inferfaccia [/ verfication of comect interface profection
Condizioni particolan di prova Farficular tesf condifion

Apparato non operativo (non alimentato) / device not operative {not powered)

Supplementany information:

After the conditions, the inverter still work without any problem.
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C.2474 TABLE: Insulation tests

[ CEl EN 60255-5:2001-11
Parte 5: Coordinamento delfisolamento per i relé di misura e per i dispositivi di protezione
Prescrizioni e prove

[] CEl1 EM 60146-1-1: 1997 + A1:1998
Convertitori a semiconduttor - mwﬁemmﬁdﬂm

&dﬂm-ﬂ-ﬂiinﬁnmﬁﬁnhmrﬂq: and protection equipment — Requirements and tests

Prove di isclamento (5 4.2.1).
# Semiconductor comventers - General requirements and fine commutated converfers - Parf 1-1- Specificalion of basic requirements
Insulation fests (§. 4.2 1)
Ambient temperature (°C) ... ) ) : = | B e o
Humidity (RH %) : ’ 21 |35%-TS% RH
Instrumentation list. - o | See table *Measurement equipment and
insd tafion”
Uncertainty - I | See table
Resistenza di isolamento /insulafion Resistance
Test Test Voltage R measured Limit-
o
Between PE and AC output shorted 500 Vdc =50G =100MO
Between PE and DC input shorted 500 Vdc =505 =100MO
Between PE and DC + AC shorted 200 Ydc =50G =100M0Q
Prova di rigidita dielettrical Dielectric strenght test
I R Measured
Test Tﬂ\ﬂfn}hﬂ oM@ ot Comments.
Between PE and AC output shorted 2kVac. =30 Mo discharge.
Between PE and DC + AC shoried 2kvac. =206 Mo discharge.
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Allegato Mbis: Prove sui generatori statici, eolici FC (Full converter) & DFIG (Doubly Fed
Induction Generator).
Annex Nbis: Tesfing on static comverter, FC (Full comverter) and DFIG (Doubly Fed Induction Generator)
wind converter.
Mbis.2 Misura di correnti armoniche
JfHarmonics courrent

Reference standard:
IEC 61400-21:2008-08 Ed.2 (&. 7.4)
Find furbines
Part 21: Measuremers and azsesament of power quaiity characlenziics of grid connected wind furbines
Ambient temperature (*C) ... |25°Cx5°C
Humidity (RH %) e . | 65%
InstrummentEtion Bt e . | See table "Measurement equipment and instrumentation”

Supplementary information:

For integrated EESS test has to camy out (@ Pawax (Maoe Disharging Power) or Pres: (Mominal Power Imverter)
For EESS connected to bi-directional converter test has to carmy out & Powax (Max. Charging Power)
Tollerance of the Power: 5% S (Sy = Mominal Power of the Comeerter).

MHotes on recording:
- Samplerate at least 40kHz

- Record at least U and | per phase digitally
- Record at least 600 s per power bin

*Standard current harmonics up to order 50

Mote:
The current harmonics up to order 50 .
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Ord 0% P'Pewsx | 20% PY Powex | 40 % PY Pogas | 80 % P Poass | 80 % PY Pojeee | 100 % PY Paax

I, [3%6] | [¥6] I, [%6] In [36] I, [%6] I [36]

0.020 0.032 0.038 0.074 0.073 0.281

3 0487 1.047 1.124 1.240 1.410 0.858
4 0.021 0.073 0.073 O.0e4 0.083 0122
5 0.512 0697 0.708 0.712 0.710 0717
& 0067 0.131 0.127 0.111 0.066 0.247
K 0458 0.181 0.441 0.550 0.830 0.489
g 0024 0.084 0.050 0.034 0.044 0.040
o 0482 0.186 0.188 0252 0.204 0.048
10 0.0G0 0.115 0.135 0.150 0.158 0.032
11 0281 0.238 0164 0.183 0.238 0.337
12 0037 0.024 0.028 0.028 0.032 0.043
13 0.181 0,180 0.183 0.23440 0.442 0.238
14 0.020 0.031 0.040 0.044 0.0482 0.038
15 0180 0.158 0.103 0283 0.374 0.152
L] 0030 0.015 0.038 0.0:0 0.024 0.028
i7 0140 0.088 0.053 0.182 0.258 0.172
18 0.021 0.018 0.021 0.018 0.014 0.035
19 0117 0.113 0.050 0.111 0.171 0.222
20 0.0 0.013 0.011 0.008 0.0 0.027
21 0106 0.153 0.060 0.020 0.115 0.084
22 0007 0.018 0.013 0.012 0.011 0.025
23 0.028 0.140 0.068 0.075 0.086 0.2
24 00089 0.021 0.014 0.013 0.015 0.035
25 0064 0.053 0.080 0.078 0.073 0.375
28 0.00% 0.013 0.010 0.007 0.007 0.009
eIy 0052 0.053 0.057 0.076 0.070 0.088
28 0.008 0.007 0.008 0.008 0.005 0.030
28 0.048 0.039 0.054 0.073 0.0 0.210
20 0.005 0.006 0.008 0.006 0.005 0.027
] 0035 0.038 0.054 0.0ca 0.072 0.275
32 0.005 0.006 0005 0.005 0.004 0.013
I3 0032 0.037 0.058 0.0 0.071 0.10:2
. 0.005 0.006 0.005 0004 0.004 0.033
25 0.2y 0.031 0.050 0.058 0.070 0225
36 0004 0.006 0004 O.004 0.004 0.025
ar 0.025 0.018 0.058 0.052 0.070 0.182
38 0.004 0.005 0.005 0.005 0.004 0.009
30 0023 0.o17 0.048 0041 0.064 0.035
40 0.004 0.005 0.005 0.008 0.006 0.7
41 0.021 0.018 0.042 0.030 0.053 0.004
42 0004 0.005 0.005 0.005 0.006 0.007
43 0.7 0.021 0.038 0.025 0.046 0.004
44 0.004 0.005 0.005 0.005 0.006 0.008
45 0.0i4 0.016 0.034 0.023 0.041 0.007
44 0.004 0.005 0.004 0.004 0.005 0.0046
47 0.013 0.011 0.030 0.021 0.035 0.054
48 0.003 0004 0004 O.004 0.005 0.042
44 0.011 0.008 0.025 0.018 0.030 0.0424
50 0.003 0.004 0.003 0.003 0.004 0.021

Mote: The maximum average value for each three phase was recorded.
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Table: Inter-Harmonics

Order | 0% PiPeyue | 20 % P/ Pogy | 40 % PY Py | B0 % P Poyax | 80 % P Poyay | 100 % PY Popax |
In [%] In [%] In [%] In [36] In [6] In [36]
75 0.087 0.112 0.146 0.167 0.182 0.182
125 0.043 0.049 0.070 0.078 0.082 0.087
175 0.052 0.081 0.079 0.082 0.083 0.082
225 0.070 0.082 0.106 0.123 0.126 0.128
275 0.055 0.064 0.085 0.111 0111 0.108
325 0.077 0.080 0.135 0.168 0178 0.187
375 0.051 0.060 0.110 0.140 0.157 0.170
425 0.044 0.052 0.093 0.107 0.119 0.136
475 0.044 0.051 0.073 0.086 0.096 0.111
525 0.038 0.044 0.058 0.065 0.072 0.081
575 0.038 0.041 0.051 0.057 0.063 0.070
625 0.030 0.035 0.046 0.047 0.051 0.055
675 0.028 0.033 0.043 0.042 0.047 0.050
725 0.027 0.031 0.038 0.038 0.041 0.043
775 0.025 0.029 0.037 0.035 0.037 0.040
825 0.023 0.027 0.033 0.033 0.034 0.035
875 0.022 0.025 0.033 0.031 0.031 0.033
925 0.021 0.024 0.030 0.028 0.028 0.030
875 0.020 0.023 0.0280 0.027 0.027 0.028
1025 0.019 0.022 0.028 0.025 0.025 0.026
1075 0.018 0.021 0.027 0.025 0.024 0.024
1125 0.017 0.020 0.025 0.024 0.0z2 0.022
1175 0.017 0.020 0.024 0.023 0.021 0.021
1225 0.016 0.018 0.021 0.021 0.010 0.019
1275 0.018 0.018 0.021 0.021 0.018 0.018
1325 0.015 0.017 0.018 0.019 0.017 0.7
1375 0.014 0.018 0.018 0.018 0.016 0.016
1425 0.014 0.018 0.017 0.017 0.016 0.016
1475 0.013 0.015 0.016 0.016 0.015 0.015
1525 0.013 0.015 0.015 0.015 0.014 0.014
1575 0.012 0.014 0.014 0.014 0.014 0.013
1625 0.012 0.014 0.013 0.013 0.013 0.013
1675 0.012 0.014 0.013 0.013 0.02 0.012
1725 0.012 0.014 0.012 0.013 0.012 0.012
1775 0.012 0.014 0.013 0.012 0.012 0.011
1825 0.012 0.012 0.013 0.013 0.02 0.012
1875 0.012 0.012 0.015 0.014 0.013 0.013
1825 0.013 0.013 0.016 0.017 0.016 0.016
1975 0.012 0.012 0.016 0.017 0.0186 0.016

Mote: The maximum average value for each three phase was recorded.
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Table: High Frequency Harmonics

Freq. [Ha] 0% PPawex | 20 % PV Payse | 40 % P Py | 60 % PY Page | B0 % PY Peayax | 100 % P Papex

I, [%0] In ] I [¥5] I [%6] I [36] In [36]
2100 0.035 0.040 0.045 [0.068 0.060 0.093
2300 0.026 0.030 0.034 0.054 0.043 0064
2500 0,021 0.024 0.024 0.038 0.034 0.047
2700 0.017 0.020 0.020 0.027 0.028 0.033
2000 0.017 0.018 0017 0.021 0.028 0.023
3100 0.016 0.018 0.015 0.7 0.023 0.016
3300 0.018 0.018 0.015 0.015 0.020 0.015
3500 0.018 0.018 0.014 0.014 0.018 0.015
3700 0.020 0.023 0.018 0.018 0.023 0.025
3000 0.030 0.035 0.045 0.045 0.054 0.070
4100 0.030 0.024 0.037 0.041 0.053 0.070
4300 0024 0.028 0.023 0.018 0.022 0.024
4500 0.023 0,027 0.018 0.013 0.018 0.015
4700 0024 0.028 0.020 0.015 0.018 0.016
4a0n 0.028 0.030 0.020 0.018 0.018 0.016
5100 0.028 0.030 0.018 0.018 0.018 0.017
5300 0.028 0.0az 0.020 0.022 0.018 0.017
5500 0.028 0.0az 0.018 0.025 0.018 0.017
700 0.025 0.028 0.018 0.025 0.020 0.020
000 0.023 0.027 0.021 0.028 0.025 0.023
6100 0.020 0.023 0.020 0.028 0.028 0.022
6300 0.018 0.018 0.020 0.025 0.024 0.026
6500 0.014 0.6 0.017 0.025 0.025 0.022
700 0.013 0.5 0.013 0.018 0.018 0.016
a0 0.011 0.013 0.013 0.018 0.7 0.017
7100 0.013 0.5 0.008 0.012 0.013 0.012
7300 001z 0014 0.007 0.004 0.011 0.010
7500 0010 0011 0.007 0.008 0.010 0.010
7700 0012 0.014 0.008 0.007 0.000 0.010
7000 0.011 0.013 0.007 0.008 0.000 0.011
8100 0.009 0.0M0 0.006 0.006 0.008 0.010
8300 0.009 0.0M0 0.005 0.006 0.008 0.009
8500 0.007 0.008 0.005 0.008 0.007 0009
870D 0.006 0.007 0.005 0.005 0.006 0.008
800 0.005 0.006 0.004 0.005 0.005 0.007

Mote: The maximum average value for each three phase was recorded.
Additional information:

The emission of curmrent hamonics, interhameonics and higher frequency components from the device is specified
for in percent of infor operation of the device within the power bins 0. 20. ., 100 % of Pn.
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\\_
Harmonics Current
ik 20 % P Powsx 40 % P Powsx B0 9% P/ Pog: 80 % P Powsx 100 % P! Projasox

Iy, [36] Iy, [%] I, [%6] I [%] Iy, [36]
2 0.033 0.042 0.077 00738 0.388
3 1.083 1.204 1.316 1.508 0.348
4 0076 0.078 0.059 0089 04086
5 0727 0.760 0.751 0760 0.797
i} 0.1386 0.138 0116 0,070 0120
T 0.180 0472 0.5849 0874 0255
B 0.0a87 0.053 0.036 0047 0.052
] 0.185 0.212 0.2686 0.315 0.078
10 0.118 0.145 0.158 0165 0.044
11 0.248 0.208 0184 0253 0.064
12 0.025 0.0320 0.030 0.034 0.031
12 0.180 0.175 0288 0473 0203
14 0.032 0.043 0. 046 0.053 002
15 0.185 0.110 02949 0401 0028
16 0.015 0.038 0.032 0.02a 0.015
17 0.093 0.057 0193 D277 0.307
18 0.018 0.022 0.016 0014 0,028
19 0117 0.054 0118 0183 0.058
20 0.013 0.011 0.008 0010 0.028
21 0.180 0.0684 0.084 0123 0108
22 0.018 0.014 0.012 0011 0.028
23 0.145 0.0 0.07a 0082 0.148
24 D022 0.015 0.013 0018 0.044
25 0.097 0.064 0.080 0,078 0314
26 0013 0.010 0.007 0007 0.0z22
27 0.058 0.081 0.080 0075 0054
28 0.007 0.008 0.006 0005 0.0Z23
29 0.040 0.058 0.076 0,078 0.187
30 000G 0.008 0.006 0005 0.051
S 0.040 0.058 0.o072 0D.O7y 0220
32 0.0 0.008 0.005 0004 0032
33 0.038 0.082 0.087 0,078 0.053
24 0.006 0.005 0.004 0.004 0.013
a5 0.032 0.083 0.081 0075 0.196
36 0.0 0.004 0.004 0004 0.081
ETi 0.023 0.060 0.055 0075 0.043
38 0.006 0.005 0.005 0.004 0.027
38 0.020 0.052 0.043 0088 0055
40 000G 0.008 0.006 0008 0038
41 I e 0.045 0.032 0057 0.368
42 0.005 0.005 0.005 0.00a 0.012
43 D022 0.041 0.027 0048 0010
44 0.005 0.005 0.005 0008 0010
45 0.018 0.038 0.024 0042 0.010
45 0.005 0.004 0.004 0005 0.011
47 0.011 0.032 0.0z 0,038 0.042
48 0,004 0.004 0.004 0005 0,008
40 0.009 0.028 0.020 0.0:31 0.020
50 0.004 0.003 0.003 0004 0012
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Table: Inter-Harmonics
20 % P Prowax 40 % P Py 6l 9% P/ Pojax B0 % P! Praasx 100 3% PF Powax

In [3] In [%] I [¥5] In [%6] I [%8]

75 0.158 0.180 0167 0.205 0.214
125 0.074 0.085 0. 083 0083 0085
175 0.083 0.0&D 0.085 0.0E8 0.088
225 0.111 0.133 0,135 0.137 0. 140
275 0.100 0120 0118 0.114 0.113
325 0.141 0182 0,183 0200 0.203
375 0.115 0152 0.1688 0.181 0.185
425 0.0%8 0115 0.128 0.144 0.156
475 0.077 0.054 0.103 0.117 0.134
525 0.082 0.070 0077 0.087 0.028
T 0.055 0.061 0.063 0.074 0.0886
825 0.047 0.051 0055 0058 0.088
ar5 0044 00448 0050 0. 054 0.058
T25 0.040 0.042 0044 0045 0.050
775 0.038 0.028 0040 0042 0.048
825 0.034 0026 0.038 0.037 0.040
875 0.034 0.034 0.033 0.035 0.037
825 0.031 0.032 0031 0.032 0.034
a75 0.030 0.030 0,029 0.030 0.031
1025 0.028 0.0Z8 ery 0.028 0.029
1075 0.028 0.027 0028 0.026 0.027
1125 0.028 0.025 0024 0.024 0.025
1175 0.025 0.024 0023 0.023 0.024
1225 0.022 0.022 0,021 0.021 0.022
1275 0022 0.022 0.020 0.020 0.021
1325 0.8 0.020 0018 0.018 0.018
1375 o.o18 0.018 0.018 0.018 0.018
1425 0018 0.018 0017 0.018 0.017
1475 0.018 0.017 0,018 0.015 0016
1625 0015 0.018 0015 0.014 0.014
1875 0.014 0.015 0015 0.013 0.013
1825 0.013 0.014 0014 0.013 0.012
1875 0.013 0.014 0012 0.012 0.012
1725 0.2 0.014 0012 0.012 0.012
1775 0.013 0.012 0.012 0.011 0.011
1825 0.013 0.014 0.012 0.012 0.012
1875 0015 0.015 0014 0.013 0.012
1825 0.018 0.018 0017 0.016 0.014
1875 0.018 0.018 0017 0.016 0.018
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Table: High Frequency Harmonics

Freq, [Hz] 20 % PV P 40 % PV Powsx 60 % P! Poaasx 80 % P! Pougx 100 % P! Poaax

Iy [¥6] I [%6] I [36] In [36] I [%6]
2100 0.048 0.072 0.084 0,020 0.131
2300 0035 0.067 0.045 0068 0.080
2500 0025 0.040 0.036 0.050 0075
2700 0021 0020 0.031 0035 0.058
2800 0.018 0.022 0.028 0.025 0.045
3100 0.018 0.018 0.025 0.018 0.032
3300 0.018 0.015 0.022 0.016 0.025
3500 0.015 0.014 0.020 0.016 0.022
3700 0.018 0.020 0.025 0027 0.033
3800 0047 0.047 0.058 0.075 0084
4100 0038 0.043 0.067 0.075 0.085
4300 0024 0.018 0.024 0.026 0.032
4500 0,020 0.013 0.016 0.016 0.022
4700 0021 0.015 0.016 0017 0.023
4800 0021 0.018 0.016 0.017 0.022
5100 0020 0.020 0.016 0.018 0.021
5300 0021 0.023 0.018 0.018 0.023
6500 0 020 0.028 0.020 0.018 0.023
H700 0 020 0027 0.022 0.022 0.023
5800 0022 0031 0.027 0025 0.030
6100 0021 0.0:30 0.030 0.024 0.031
6300 0021 0027 0.026 0.028 0.030
8500 0.018 0.028 0.027 0024 0.030
G700 0.014 0.019 0.020 0.018 0.023
G200 0014 0.018 0.018 0018 0.024
7100 00058 0.012 0.013 0.012 0.013
T300 0.007 0,009 0.011 0.010 0.011
TH0D 0007 0.0:08 0.010 0.010 0010
7700 0.008 0.007 0.008 0.010 0.010
TB0D 0.007 0.008 0.009 0.011 0.012
B100 000G 0,008 0.008 0.010 0.010
B300D 0.DD5 0.0:08 0.008 00009 0.010
B50D 0005 0.0:08 0.007 0.008 0012
BFOD 0005 0.005 0.006 0008 0.007
BOOD 0,004 0.005 0.005 0,007 0.007
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Mbis.J.2 Misura di fluttuazioni di tensione dovute a manovre di sezionamento/separazione
£ Voliage flucfuactions caused by Switching operations

Reference standard:

IEC 61400-21:2008-08 Ed.2 (§. 7.3.4)

Wind furbines

Part 29: Measurement and assessment of power guality charactensfics of gnid connecfed wind turbines

The voltage-change-factor kyl W), the flicker-form-factor k{%) and the maximum switchcurrent-

Voltage-change-factor ke W)
The voltage-change-factor is a standardized rate of the voltage change, due to switching activities of the

PGU. The voltage-change-factor is dependent on the phase angle of the grid and thus the voltage change-
factor will be calculated for four phase angles of the fictive grid:

W, = 30°, 50°, 70", B5°

30degree: 0.46+0.27
SOdegree: 0.34+0.41
T0degree: 0.18+0.50
fA5degree: 0.05+0.53

On test configuration the voltage change factor were evaluated in performing the tests at each grid
impedance.
Following impediance was been usad:

Pt angle Inductive impedance Resistive impedance
R 0 R 0y
32 0.240 0.150
o0 0181 0. 216
i) 0.097 0.265
85 0.025 0281

Pagina 50 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

The voltage-change-factor will be calculated with following f : S
Upieamar = Y piconin §
Kyl = .||r3 , [F.ﬂml" eamln _;&
n "
Where:

Unc. i @m0 Ul max - are: the minimum and maximum one period RMS value of the phase-to-neutral
voltage on the fictiious grid during the switching operation;

Un: is the nominal phase-to-phase voltage;
S is the rated apparent power of the wind turbine;
Senc: is the short-circuit apparent power of the fictitious grid.

Angle W, . From these values an average for every phase angle will be evaluated, which comesponds fo
the final voltage-change-factor.

Flicker-form-factor kW)

The flicker-form-factor is a standardized rate of the flicker-emission due to a switching activity on a PGLL
The flicker-form-factor is to determine after following formulka:

1 3 fic o
¥ =——x——"HuKPF I
1¥k) =325 5, s XTp
Where:
1> is the measurement pericd. long enocugh to ensure that the transient of the switching
operation has abated. though limited to exclude possible power fluctuations due to
turbulence;
Pt fict is the flicker emission from the wind turbine on the fictiious gnid;
Sea: iz the rated apparent power of the wind turbine;
Senc: is the shor-circuit apparent power of the fictitious grid.

Alzo for the flicker-form-factor, the calculation should be made for every switching activity and for every

phase for the different phase angle Y. From these values an average for every phase angle will be
evaluated, which cormmesponds to the final flicker form factor.

Supplementary information:

For integrated EESS test has to camy out (@ Pawax (Maoc Disharging Power) or Pusgy (Mominal Power Inverter)
For EESS connected to bi-directional converter test has to camy out {@ Powax (Max. Charging Power)
Tollerance of the Power 5% Su Sy = Mominal Power of the Converter).

Hotes on recording:
- Samplerate at least 10 kHz
- Record at least U and | per phase digitally

Declaration of the switching operations:
Mig= 10

Mizo= 120

- Swithcing on @ 10% F/Pn (12 times)

| - Switching on @ 100% P/Pn (12 fimes)
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Integrated EESS =

Table M.3.2a: Flicker step factor and voltage change factor for switching at:
100% of Pauax (Or Py for integrated EESS) '

Max. no. of switchin operations My 10

Max. no. of switchin operations My 120

HNetwork

= 300 50 To° 85"
impedance angle

Flicker step

factor k(W) 0.024 0.026 0.027 0.029
Voltage change

factor ku(¥h) 0.877 0.735 0.557 0.409

Table M.3.2b: Flicker step factor and voltage change factor for switching at:
10% of Pamax{or Puv for integrated EESS)

Max. no. of switchin operations Ny 10

Max. no. of switchin operations M 120

factor ke¥h) 0017 0.018 0.020 0.022
Voltage change

factor k(W) 0.412 0.394 0377 0.364

Table N.3.2c: Flicker step factor and voltage change factor for switching off at:
100% of Pawax{or Pwy for integrated EESS)

Max. no. of switchin operations M« 10

Max. no. of switchin operations M 120

Network

factor kW) 0.245 0120 0101 0.048
Voitage chanpe

factor kW) 0318 0268 0203 0.149
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_ . Switch on: Switch on: Switch off:

Condition: 10% of Pemaxior Paw 100% of Pauaxior P 100% of Paaax{or Puw
for integrated EESS) | for integrated EESS) | for integrated EESS)
Kimax 0.100 1.000 1.000
EESS connected to bi-directional converter
Table M.3.2a" Flicker step factor and voltage change factor for switching at:
Max. no. of switchin operations Ny 10
Max. no. of switchin operations Niz 120
Metwork = -
o i ! 30° &0 Tor B&"
Flicker step
factor kdW) 0.024 0.027 0.027 0.029
Voltage change
factor k,(W,) 0B85 0.757 0561 0412
Table N.3.2b"; Flicker step factor and voltage change factor for switching at:
10% of Pomax
Max. no. of switchin operations My 10
Max. no. of switchin operations My _ 120
Network :
25 a0* 50" 7o
impedance angle i
factor k() 0.017 0.018 0.020 0.022
Voltage change
factor ku44) D416 0.406 0.380 0.367
Table N.3.2c": Flicker step factor and voltage change factor for switching off at:
100% of Pcuax

Max. no. of switchin operations Mw 10
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Max. no. of switchin operations Nuz 120
.“E"“"‘I s 30° 50° 70° 85°
:::'E 0.248 0.186 0.102 0.048
:Eﬂw 0.321 0.276 0.204 0.150

Table N.3.2d": Maximum current step factor measured:

) Switch on: Switch on: Switch off:
Condition: 10% of Peweax 100% of Powax 100% of Pomax
Kimax 0.100 1.000 1,000
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Nbis.3.3 Misura di fluttuazioni di tensione (flicker) in condizioni di funzionamento
ot

IEC 61400-21:2008-08 Ed.2 (§. 6.3.2 and 7.3.3)
Wind furbines
Part 21: Measurement and asseszament of power quality characfenzslics of grid connecfed wind furbvnes

Tmm [ on site test (procedure IEC 61400-21)
[] on site test with DC simulator or AC simulator

<] test with AC simulator '
{change of angle of netword change 30°, 507, 70" e &F)

M to wme 3 ficker meter compliance with IEC 61000-4-15

Ambient temperature (°C) : 8l 25 C+5°C
Humidity (RH %) ......... . o | 69%
Instrumentation st I | See table "Measurement equipment and instrumentation”

Supplementary information:

For integrated EESS test has to camy out (& Paesx (Max Disharging Power) or Prees (Mominal Power fnverter)
For EESS conmected to bi-directional converter test has to cammy out § Powas (Max. Charging Power)
Tollerance of the Power: 5% Sy (54 = Mominal Power of the Converter).

Test conditions:
*  Procedure according to IEC 61400-21 {same time-series used as for hamonics)

Hotes on recording:
-  Samplerate at least 10kHz
- Record at least U and | per phase digitally
- Record at least 600 5 per power bin

For the calculation of each flicker coefficient following calculation was been performed:

S g
5

(W y=F, pe-

¢ Wy = flicker coefficient

P st.0c = measured value

S wa = calculated short circuit apparent power of the grid
Sn = rated apparent power of the PGU
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Discharge mode:
Table N.3.3a:
1% Su 0% Sn 0% Su A% S W% Se | 0% Se | TD% 5w | BO0% S | 90% Su | 100% Su
G Wy 0.2663 | 0.36le | 03724 03940 | 04175 | 0.4351 | 04588 | 0.4695 | 0.4652 | 0.4B53
Pst 001293 | 0.0176 | 0.0186 0.0198 | 0.0206 | 0.0216 | 0.0233 | 0.0242 | 0.0234 | 0.0244
Angle of network impedance W R
S knc[KVA] 2500
Sn [KVA] 125
Table N.3.3b:
1% Su 0% Sn 0% Su A% S W% Se | G0% Se | T0% S5u | B0% Su | D0% S5« | 100% S«
c W, 02653 | 0.3538 | 0.3802 03920 | 04106 | 0.4165 | 04307 | 0.2653 | 0.3538 | 0.3802
Pst 0.0129 | 0.0176 | 0.0186 0.0198 | 0.0206 | 0.0206 | 0.0213 | 0.0129 | 0.0476 | 0.0186
Angle of network impedance Wy o0 = 20
S knc[KVA] 2500
5n [KVA] 125
Table N.3.3c:
1% Su 0% Sn 0% Su A% S W% Se | G0% Se | TD% 5w | B0% Su | S0% S5« | 100% S«
G Wy 0.2633 | 03734 | 03600 03871 | 04155 | 0.4430 | 0.4724 | 04880 | 0.4819 | 05015
Pst 00129 | 0.01Be | 00178 00198 | 0.0206 | 0.0225 | 0.0233 | 0.0245 | 0.0240 | 0.0252
Angle of network impedance Wy 70 = #2°
S knc[KVA] 2500
Sn [KVA] 125
Table N.3.3d:
1% 5y 0% 5y 0% 5y A% Sy W% S, | B0% S, | T0% S, | B0%S, | 9% 5, | 100% 5,
G Wy 03801 | 03508 | 03734 04099 | 04390 | 0.4753 | 0.4831 | 0.4900 | 0.4925 | 0.3783
Pst 00198 | 0.0176 | 0.0186 0.0208 | 0.0216 | 0.0235 | 0.0243 | 0.0245 | 0.0250 | 0.0194
Angle of network impedance Wy L
S knc[KVA] 2500
5n [KVA] 125
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Charge mode:
Table N.3.3a:
10% Sy 0% Sy 0% Sy A% Sy %Sy | G0% Sy | TO%Sy | B0%Sy | 0% Sy | 100% Sy
C W 02653 | 03538 | 03802 03920 | 04106 | 04165 | 04307 | 0.4371 | 0.4320 | 0.4501
Pst 00129 | 0.0176 | 00185 00198 | 00206 | 0.0206 | 0.0213 | 0.0216 | 0.0221 | 0.0223
Angle of network impedance Wy 1 B
S ke [KVA] 2500
Sn [KVA] 125
Table N.3.3b:
10°% 5y 0% 5y 0% 5y % Sy %Sy | B0% S | T0% S | B0%S5, | 90%5, | 100% 5.
C W 02663 | 03616 | 03724 03840 | 04175 | 04351 | 04588 | 0.4694 | 04646 | 0.4850
Pst 00125 | 0.0176 | 00185 00158 | 00206 | 00216 | 0.0233 | 0.0235 | 0.0230 | 0.0243
Angle of network impedance Wy 50 ® £2°
S e [KVA] 2500
Sn [KVA] 125
Table N.3.3c:
10°% S 20% Su 0% S % Su H%S5e | B0% S | T0%Ss | B0%S. | B0% 5y | 100% S«
G W 02633 | 03734 | 03606 03871 | 04155 | 0.4430 | 04724 | 04880 | 0.4819 | 0.5015
Pst 00125 | 0.0186 | 00176 00198 | 00206 | 00225 | 00233 | 0.0245 | 0.0240 | 0.0252
Angle of network impedance Wy 7O = 20
S knc [KVA] 2500
Sn [KVA] 125
Table N.3.3d:
10°% 5y 0% 5y 0% 5w M Sy %Sy | %Sy | T0%S5 | B0% Sy | 9% S5y | 100% Sk
C W 03861 | 03508 | 03734 04099 | 04390 | 04753 | 04831 | 0.4900 | 0.4925 | 0.3783
Pst 00188 | 00176 | 0.0185 00208 | 00216 | 00235 | 00243 | 0.0245 | 0.0250 | 0.0194
Angle of network impedance Wy 85 ° x2°
S ke [KVA] 2500
Sn [KVA] 125

Pagina 57 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




expo )Nl

Enjoy Future

Remark:

Formula for additional impedance to simulate the grid on an AC simulator:

I -

* IR sﬂum{w}‘
X 2-m-Ff-L R

L ftonteF g at

¥=70

%ﬂ = 20..50

if S unknown: O+ = £
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Nbis.4 Verifica del campo di funzionamento in tensione e frequenza
Noltage-frequency working range

Verification of the capability of the generator to work

in the ranges:
Aim of the test: Output voltage: B5% <+ 110 % Un

Line frequency: 47 5Hz and 51 5Hz (default values) ™

¥ frequency mnge requiation: 49 Hz and 51 He
Mominal Grid frequency f [Hz]: 50
Nominal Grid voltage U, [V]: 4000230
Testing Method: M4 Gl!rﬂﬂ:l'tiﬁcl ]

E W.4.1.1 - Prowe a piena potenza su rete simulata
Ml power besf with grid simwiaior
[0 N.4.1.2 - Prove a potenza ridotta su rete samulata
Airmited power test with grid simlafor
Ambient temperaturs (°C) | 25°Cct5°C
Humidity (RH %) & I B5%
Instrumentation st ... 7| See table “Measurement equipment and instrumentation”
TEST RESULT
St Values Measured Value {_,T'-"I Result

W=B5%*Vn;
T=47,5Hz, See Figure N.4.1.1: -5 Mo disconnection
P=100%*Pawmsx {or Peev for integrated EESS) Test 1 of the equipment.
Cosp=1
V=110%*Vn;
f=51,5Hz; See Figure N.4.1.1: =5 o discannection
P=100%*Psuax {or PINV for integrated EESS) Test2 of the equipment.
Cosd=1
W=B5%* Ve
T=47,5HZ, See Figure N.4.1.1: -5 No disconnection
P=100%%"*Poaax ifor EEES connectsd to Bi-drectonsl conversr) Test 3 of the equipment.
Cosd=1
W=11006% Vn;
=51,5H=, Ses Figure N.4.1.1: =5 Mo disconnection
P=100%" Pcaax ffor EEES connectsd 1o Bl-directional converser] Test4 of the equipmeant.
Cosd=1

Test 1 & Test 3: Power limitation is aliowed reached the lne limit during the test conditions.

Additional information:

*  Sampling frequency = at least 1 samples/s.

* Underfover freguency power limitation function disable during measurement.
*  During measurement Frequency and active Power has to be recorded.

*  Power must be stable within +5% Ss (5w = Mominal Power of the Converter).
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Test Point Range of operation Pout Cosp Test time Limit Result
w1 Isl %]
Test 1 85% Un—47.5Hz | 1008 PS | 100 | atleast300 | 5% Sn |No Disconnection
HiWY,
Test2 110% U, - 51.5Hz “EEF’"}" 100 | atleast3D0 | £5% Sn |No Disconnection
WY,
Test 3 85% Un—475Hz | 100% Pows | 1.00 | atleast 300 | +5% Sn |No Disconnection
Test4 110% Un-515Hz | 100% Pwss | 100 | atleast300 | £5% Sn |No Disconnection
Grafico Test 1: 110% U, - 51.5Hz | 100%P S
/ Graph Test 1: 110% Un - 51.5Hz
13000 r 52
120000
110000 515
100000
Q000 - 51
S0000
TN = S5
G000
S0000 S0
] 100 200 200 AN 500 Bkl TO0 B0 T [5]
P-Sigmad-Total W] e |- 5 gz -Total W] e Fregll- 1-Total [He)
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""’q“ f
Grafico Test 2: 85% Uy, — 47.5Hz | 100%PSmm \.,. .
/ Graph Test 2 85% Un — 47 5Hz
110000 - 50
100000 295
Qoood 9
B0 L o485
70000 ;|
G000 L o475
S0 &7
0 100 200 300 400 500 Bk 700 800 T[S]
PSigmad-Total W] = U-Sgmad-Total [V] = Freqli-1-Tota [Hz]

Grafico Test 3: 110% Un - 51.5Hz / 100%PCmex
/ Graph Test 1: 110% Un - 51.5Hz

52
=10000
30000 Bys
-50000
7O r 5l
-S0000 i
= B0
-110000
130000 S0
0 100 o 300 A0 S0 B0 0 BOO T[5]

P-Sipmaf-Total [W] e | ] -5 piaA-Total [V e Freigl-1-Tootad [Hz]
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Grafico Test 4: 85% Uy, — 47.5Hz [ 100%P Conax
S Graph Test 4: 85% Un - 47.5Hz
- 49
=100}
-30000 T
-50000
=000 b
-S00010
475
116000
-130000 47
0 100 o 00 4K S0 R F00 B0 TI5]
P-Sipmaf-Tatal [W] e -5 pa-Total [W] e Freg - 1-Total [Hz)
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MNbiz.5 Verifica delle condizioni di sincronizzazione e presa di canico
dsyncronizaton and re-conmection

MNbig.5.1 Syncronization

MNbizg.5.2 Gradual erogation of the power

Ambient temperature (°C) -|25°Cc25°C

Humidity (RH %) 1| 65%

Instrumentation list *| See table “Measurement equipment and instrumentation”
Uncertainty 2| See table

Minimum permanence time:
T=30= - first connection, maintenance, no 5P dizconnection
T=300s = afier 5P disconnection (programmable value from Os = 900s with step of 5 5)

Is T=300 s a programmable value? | B veEs [ NO

Supplementary information:

Records: Average 1 minute of RM5-200ms zamples

Gradient: 20%Pama’min (or 20%ere./min for integrated EESS)
2% P capaxmin

Limit: P=0.333% Pauwsx's (or Peowz) from power level = 109%* Pauax jor Pestor integrated EE23)
P=0.333% Pousaxls from power level = 10%*Ponasx

Sampling: Record Active output power with a min. sampling of 1 samplefsec

Tolerance: 2.5%"Sn

- 2.5% S for EESS connected to bi-directional converter.
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Out
Power
(k1]
Mote 1
3 o
1. 17Un U= 50 ﬂ‘;l:}‘l-lz L L L L mo conmection
3 110%. 50.10 Hz after 300 s Ref. b) - §
i 8.4.13
- i b
oD% 40.00 Hz C“'E"'“ﬁr' grid after an
1.08Un| =Un= 50 =F= 100 143 330 0.3 Detay fx i
110% 50.10 Hz Reconnection | undervoitage
*3als Ref. a)—§
8.4.1.3
[
48.80 Hz )
; connection
D.88Un| U< 50 | <F< s e === o .
20% i after 300 = Ref. b} - §
- 8413
Reconnecticn
a0% 40,00 Hz Cenmestin aiies Sl
0.82Un| =U< 50 <F< 03 313 307 0.32 HDE"'”".’ recovery
110% 5010 Hz Sais Ref. b) - §
8413
e o
40,80 Hz .
1.12Un | Us110% | 50 <F< o 3 S s na connection
5010 He after 300 s Ref. b) - §
8413
Recomneciicn
o0% 40,60 He Connection after fauk
1.08Un| <Ue< 50 <F= 100 341 331 0.29 HDE"”"I. recovery
110% S0.10Hz >300 = Ref. b) - §
8413
: UF
90% .
F= o conmection
Lin =l | 4885 sm === Segs o=
110% 40.90Hz after 300 s Ref_ h) —§
8413
Reconneciicn
a0% 40.00 Hz Connection after faulk
Lin <l |4005 | <F= 100 313 330 0.30 HDE"”"T ik
T S0 He 300 s Ref. b) - §
8413
OF
! F= ; Mo conmection
KN sk 5015 It T == === == after 300 s Ref_ b} - §
110%
‘ 8413
-
o0% 40.00 Hz Conneshan e Sk
Un =} |5005| =F= 100 313 330 0.31 HDE"" f"l. st
110%: 50.10 Hz eu Ref. b} —§
8413
MNote 1:
For integrated EESS test has to camy out {} Pamex (Max. Disharging Power) or Pypee (Mominal Power Inverter)
For EESS connected to bi-directional converter test has to camy owt (@ Powax (Mae Charging Powsr)
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Dut
Wac] | Limit | [Hz] | Limits | Power ] 5 Acceptability
Set [Vac] Bat [Hz] %] Time Time{sac) Ei:ﬁﬂ 5 Remark
Malue Value Mote 1 [sec] [sec] | [ Pnis] R,
112Un| o | s0 mg{n: na connection
110% s010Hz| T e Z after300=  |Ref b)-§
B.413
Connection 1o
1.08Un ﬁ.l:':':“ 50 mifllil-lz 100 152 330 0.20 R ¥ 5 II ;
30 s Ref. a) —§
8413
[
40.80 Hz :
0.88Un | U=00% | 50 <F< = — e — nao connection
El‘llll-'lz after 300 s REf.h]—i
8413
Reconnection
oo 40,00 Hz Connection after faulk
0.02Un| <U< | 50 | <F= o2 213 303 e | v izt
110% 50.10H= 5 5 Ref. b) - §
8413
ov
40.80H=z 2
r no conmection
1.12Un | U=110% | S50 F= = o = e
B0 10 He after 300 = Ref. b) - §
s 8413
: ) -
BE% 40,80 Hz Connection after faulk
108Un| <U< | 80 | <F< | 100 314 333 | R ey
il S e 2300 s Ref. b} - §
8413
ur
B5% ’
Lin <Lk 4885 5 S S =is Ep conmection
1-“1" 40.00Hz Ffter 300 = Ref b} - §
8413
Feconnection
Un <= |4095| =F= 100 313 333 0.30 HD‘*". i
110% 50.10Hz Moy Ref. b) —§
8413
OF
Un << | 5015 F= o — . oy no connection
51.10Hz after 300 s Ref. b} -§
110%
8413
Reconnection
B5% 49,90 Hz Cionnection after fauk
Un << [s005| <Fe< 100 312 331 0.30 HDE“"'ﬁ'i vEcey
110% ‘5010 Hz
> 2300 s Ref. b) - §
8413
Mote 1:
For integrated EESS test has to camy out {§ Pssax (Max. Disharging Power) or Prury (Mominal Power Inverter)
For EESS connecied to bi-directional comverter test has to camy cwt (@ Powax (Mae Charging Power)
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Grafico Bbis.5.2: Verifica della erogazione graduale della Potenza attiva
| Graph Bbis 5.2 Gheck of the gradiual increase of the power production
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Ambient temperature (°C) :|25"C+5°C
Humidity (RH %) - | B5%
| See table “Measurement equipment and
Potenza massima dell'impianto di destinazione: |[] PV piaes = 400 KW [see picture 14}
Maximum power of the destination plant: B PV pane = 400 KW (see picture 18)
Impianti< 400 kW
Fm E 3
i | iF |-'--I'-.rh"_‘
T e
-Sﬂ III I-I IIII II|I |I I.'r |III I-II "'5:. fm [WI]
\ I|I I'I ' I| I| T Ii I'I } ﬂ['ﬂ".;]-
- 0,436 5. + 0436 5,
Picture 1A
mpianti = 400 kW
PiwT
Pnsa [W]
E! I|I :' :l :| :- rII I.' I ! J I J ; :' ;' .: .:II } nlu#;l
_ = ELoLE e i 4 i I L o P:m[wl
Picture 1B
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Nbis.6.1 ] Nbis.6.2 N
Modalita di esecuzione nmﬁmd@mm amm
/ test execution and recording modes (applicable to stafic generators)

The maximum absorption capabdity (Q min) and delivery (O@max) of reactive power resulting from the
sequence of the above measures and that for G = 0 has to be documented in tabular form.

The test is passed successfully if the detected value of maximum reactive power, reporied ina P-Q
diagram, is external or at least coincident with the perimeter of the minimum capability of Picture 18.

Mot integrated EESS refer to befow P-C Diagram

Integrated EESS capability iz made by contribute of the battery and the static converter.

Irpianti < 400 kw
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Tabie 6.Ta: Maximum capability P-C (Q=0)

TABLE: Reactive power production _mnetpnintﬂ=n

5 W] | [%Sn]| [VA | [%Sn] | Cose | AQ/Sn[%] | Q/Sn[%] |AQiSn
90% - 100% PSmay [124317| 995 [246.0912) 0.002 1.00 0.002 0 <+5%
mmps,_ 99807 | 79.8 [55.98046( 0.000 1.00 0.000 0 <+5%
m-mm.. 75952 | 608 |43.0424 | 0.000 1.00 0.000 1] <+5%
30% - 40% PSpee | 50479 | 404 [15.8946| 0.000 1.00 0.000 0 <+5%,
40% - 20% PSmae | 25879 | 207 |-98.5046| -0.001 1.00 -0.001 o =+10%
40% - 20% Pep,, [-25583| -20.5 |-54.2855( 0.000 1.00 0.000 1] <+10%
30% - 40% Peus |-50240| 402 |-158.48 | -0.009 1.00 -0.009 1] <+5%
50% - 60% Pcmsr |-75572| -60.5 [61.38182| 0.000 1.00 0.000 ] <£5%
T0% - B0% Pcmse |-100233 802 (-143.762| -0.001 1.00 -0.001 ] <*5%
90% - 100% Pema |-124922| -99.9 |-449 185| -0.004 1.00 -0.004 1] <*5%,
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Table 6.1b; Maximum capability P-Q [Q=0max| o)

TABLE: Reactive power produced with set point @ = Omax
o Active Power | Reactive Power | Power Factor | Dewiation
W] | [%Sn] | [VAr] | [%5n] Cosg AQISn[%] | QSn[%] |AQISn
90% - 100% Pspe | 3185 | 25 125350 | 1003 e 0.3 100 | <£5%
SO R, 0.017
70% - 80% PSme | 2320 | 19 |125315 | 1003 0.3 100 | <t5%
A TR 0.025
 50% - 60% Psmey | 3186 | 25 [125350 | 1003 0.3 100 | <£5%
e s 0.025
30% - 40% P | 3184 | 25 |125357 | 1003 0.3 100 | <t5%
10% - 20% PSmee | 3182 | 25 |125380 | 1003 0.025 0.3 100 | <¢5%
10% - 20% Pemax | -5861| -47 |125343 | 1003 0.047 0.3 100 | <£5%
30% - 40% Pemax |-5858 | -47 |125339 | 100.3 0.047 0.3 100 | <£5%
50% - 60% Pomax |-5859 | 47 |125348| 1003 0.047 0.3 100 | <£5%
0% - 80% Peaar |-6711| 5.4 [125309 | 1002 00 0.2 100 | <#5%
90% - 100% Prpey | -5959 | 4.8 |125308 | 1002 0.047 0.2 100 | <t5%
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Tabie 6. 1c: Maximum capability P-Q (G=0minjind)

TABLE: Reactive power adsorbed with set point Q = Gimin

e Mmrmnnaclwe i Pm Power Factor | Deviation | m Limit
__ W] | [%Sn] | [VAT] | [%Sn] |  Cose AQISn | Qisn[%] | AQISn
90% - 100% PSme | 4797 | 38 |-125171| -100.1 0.034 0.1 100 | <25%
70% - 80% PSpes | 3783 | 30 |[-125201| -1002 0.034 0.2 100 | <25%
m-ﬁﬁnﬂ-&_r 2878 | 2.3 |125262| -1002 0032 0.2 00 | <25%
30% - 40% PSmax | 3779 | 30 |125223| -100.2 0.034 0.2 100 | <*5%
10% - 20% Psmex | 3783 | 30 |-125020( -100.0 0031 i 00 | <25%
M—MH’:_ 4270 | -34 |-125151| -100.1 0.034 0.1 -100 | <#5%
m‘mn:_ 4365 | 35 |-125173| -100.1 0.034 0.1 100 | <£5%
50% - 60% Pemex -5112| 4.1 [-125199( -1002 -0.033 0.2 -100 | <*5%
70% - 80% Pemee | 4276 | -34 |-125150| -100.1 0.034 0.1 100 | <£5%
90% - 100% Peaax | 4273 | 34 |-125149] -100.1 003 0.1 -100 | <t5%
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Hbis.5.3 Scambio di potenza reattiva secondo un livelio assegnato

/Reactive power provision according fo an assigned level
Nbis.6.4 Modalita di esecuzione della prova e registrazione dei risultati applicabile a generatori statici
(ipotesi di reg. tramite Q)
/ Procedure for static generators (regulation through Q).
Ambient temperature (°C) t|2s"ces5C
Humidity {RH %) P — - |85%
Instrumentafion list i . - | See table “Measurement equipment and

b tation”

Test Execution:

Step 1: Set the generator with P=50%Fnom
Step 2: Set a set-point of inductive reactive power Qwpy=50%5x
Step 3: mantein the set-point of step 2 for 60s.
Dwring all steps monitoning:
- Active Power
- Reactive Power (at least 30s ahead Step 2).

Samples rate; RMS-200ms (1 min. everage value)

Acceptance Criteria: AQH < 5% Sy or Acosg < + (.02 (set-point throught power factor).

Graph:

G000 ¢

o 100 2l 300 400 G0 RO A B0 TS
P-Smad-Total W) O-Sipmas-Totad [Var
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meﬂmﬂmvmlmﬂmm
/Reaction the assigned level.

h.ﬁ":#mﬂ:
Ambient temperature (°C) SRR : (257C25°C
Humidity RH%) ... .. . . ... °|65%
nstrumentation eeen e eens g .
L] L] L]
Gmax| ., |- {
i
3 Prova 1. P=50% 5n Tr=tempo di
= Prova 2: P=5n @ assestamento
g i O entro £5% 5n del
E : valore assegnato
i
E e T
i
E i
g —
A B sty
DD Telsaa e B
Qmax |, T
i [l 'l
a 2 4 [ 8
Tempo [min]

Test execution:

The values of Qmax|ces and Omax]ne at S0%Pn of 100%Psuwss (or Pwy for integrated EESS) and 100%Pouax
(for EESS connecied to Bi-directional converter),

Sample rate: RMS-200ms
Maximum seitiing time: 10s

Pagina 73 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




=
L

Table 6.5a: G-step respon

~ Sefpoint PW] Q [VAr] cos @ uv]
1. Qo=0VAr £3490 2389 0.99 228 58
Settling time [s] 9.2
2. -Qimay=- TS000VAr | 62982 T4BTS 0.66 228,58
Settling time [s] 9.6
3. +0me=T75000 VAr | 61371 74920 0.67 23171
Settling time [s] 9.4
4. Step Qo-0 VAr 62244 1281 0.99 230.18
Figure 6.5a — (l-step response @ P = 50% Psmax
125000
5000 *
=]
25000 ( {
25000 i ‘
I
15000 | \
0 100 200 300 A0 S0 Al FOA 8040 T 5]
P-Sagmad-Totad [W) O-Sigman-Tata [Var
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~ Sefpoint PW] |  aQal cos @ u
1. Qo=0VAr 124343 166 0.99 23045
Settling time [s] 74
| 2 Qimaw = - KXXX VAT 99266 74046 0.80 229 98
Settling time [s] 8.4
3. + Qe = JOUKK VA 98807 75264 0.79 231.04
Settling time [g] B.0
4. Step Qo0 VAr 123517 115 0.99 230,57
Maximum setifing time [s] 10
Figure 6.5b — Q-step response @ P = 100%% P3mnax
125000 — — r
., TRE—
TS000 I
25000
I.
- 250050
g \
L 2000 400 B B0 1000 12m TS
—— PSigman-Totsd [W]  —— OsSigman-Totst [Var]
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Sefpoint | PDM | Q[VAT cos @ : um
1. Qu=DVAr 915 6.4 0.64 23022
‘Settling time [s] _ 8.0
2. Oiaa= - YUK VAT 1802 74884 0.02 27973
‘Settling time [s] _ 8.6
3.+ = XXXX VA 1505 74997 0.02 230 81
Settling time [s] _ 8.4
4. Step Qu. 0 VAP 1711 88.4 0.99 a8
Maximum setiing time [s]: : 10

Figure 6.5a — Q-step response @ P = 0% Pcmax

125000

TS0 F

25000 I

|
-25000 ¢

0 100 20 300 400 500 IR T 0 T[S]
P-SzmiaA-Total W] (-SigmaA-Total [Var|
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Table 6.5a: (J-step response

Sepomt | PV Q [VAr] cos U]
1. Qu=D0Var 63307 A3 099 230,08
2. Ca=- XXXXVAr | -61950 75424 0.63 299,54
Settling ime [s] 8.4
3. +Qmr = XXXX VAr £3192 75190 064 23063
4. Step Q.0 VAr 62192 212 0.99 230.05
Maximum setting time [s] | |

Figure 6.5a — Q-step response @ P = 50% Pcmax

125000

T 500AT

2000

-25000

-15000

-12 5000
0 100 200 300 A0 S0 IR F00 B0 T [5]

P-Siamai-Tokal W] O-Sigmeaf-Total [var)
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Table 6.5b: Q-step rezponse

~ Sefpoint PIW] QVAr cos @ umM
1. Qo=0VAr -123687 -201 0.99 22992
| Settiing time [s] 8.6
2. oy =- X0 VAr [ 98313 75301 0.79 230.50
Setting time [s] 78
3. +Qr = XXXX VAr _98101 75163 0.79 230,50
Settiing time [s] 8.0
4 Step Qp-0VAr 124711 -309 093 229 88
Maximum settiing time [3]: 10
Figure 6.5b — G-step response @ P = 100% Pcmax
120000
FO00 |
20000 |I
-30000 B
|| |
~B0000
f | l
430000 | e l'll '
&) 10G (1) 300 A L0 G F0 BOD T[]
P-Ssmmad-Total [\W] -Sipmad-Total [Var]
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Nbis.6.6 Regolazione automatica di potenza reattiva secondo una curva caratteristica cose = f{P)

Mbis.6.7 Verifica di rispondenza alle modalita di applicazione della curva standard di erogazione
150 = (P}

{Testin procedure of Automatic reactive power production function according fo a characteristic curve cos(phi=fF)

Ambient temperature (°C) : il i i

Humidity (RH %) . : - : | 65% + 5% RH

instrumentation”

| Lech-in: 1.05 Wi (Induttivo)

(Winand 1.1 Vin with steps of 0.049)

Lock-out: 230V or S0%PSma

(0.9 Vin and Mn with steps of 0.04)

Lock-in: 0.95 Vn (Capacitivo)

(0.9 Vin and Vin with steps of 0.04)

Lock-out: 230V or S0%PSmay

(¥ and 1.1 Vin with steps of 0.04)

Set value.

.I_l

wie §

i 5 e o e sl waed
———

e T iy e Wiy 98l NINE rATERRn. ime m

Tk ik aiadva fae Bi

-

I e vty o - LR

ek ikt
1 K dpan Bun

3

¥

MmO |t |
jen L 24 1)

& e B

¥
IHIUEY

l mgelien 1)

i

Supplementary information:
- Function must be anabie by a local command of the converter.
- Each value must be reach in = 10s.
- Describe the Lock-in value defined by the manufacturer
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Table 6.6: Verification of reactive power provision according to the standard characteristic cune

cosphi=f{P)
Induttiva
Cosg Cosg LIBAIT RESUL
PIPn["%:] P[] Voult]V] | Q@Var] | measur Set- ACosp | Acosg T
ed pimt max

20 % 25263 23024 1116 0.0209 1.00 peme | SE001 | PASS
a0 37oa1 23029 858 O.oepg 1.00 077% | =001 | PASS
400 0825 230834 804 1.0000 1.00 De4n | =001 | PASS
50 83336 2308.40 675 1.0000 1.00 0D54% | =001 | PASS
BO 5 THGE2 230 45 533 1.0000 1.00 D43% | =001 | PASS
B0 % TE213 244 04 -14852 0.eE02 0.08 050 | =+001 | PASS
70 % aane2 24408 -25483 08601 0.06 D4 | =001 | PASS
20 % o334 244 13 =343 0.B400 0.0 130 | 52001 | PASS
a0 % 113308 24417 47288 00200 002 peg | =001 | PASS
100%. 116810 244 19 -50E50 0.o154 0.90* 474% |=+£001 | PASS
100 % 116900 23272 -50771 0.8153 090~ 471% | =001 | PASS
100 % 123455 22580 -267 1.0000 1,00 oo | 52001 | PASS
MNote":Reduced reactive power output is permitted for the reason that the apparent power is limited.

-
Cosg Cosg LIMIT | ceeu
PIPni%] FW] Vout[V] | Q[Var] | measur Set- ACosp | Acosg T
ed peizint max

0 9% 25588 22086 -g7a 08288 1.00 -0.7E% | =+001 FPASS
9] 9% 38208 220 -11&83 08289 1.00 -085% | =+001 PASS
A0 9%, 51121 220.897 -1346 08090 1.00 -1.08% | =2001 | PASS
5 9% G3084 2.0z -1466 1.0000 1.00 -1L1T% | =+ 001 PASS
B0 9% 7817 221.07 -1600 1.0000 1.00 -1.28% | =2001 | PASS
B0 % 74870 216.45 12856 0.agiy iR -1.89% | 22001 | PASS
70 % 87528 218.55 3200 0.eg17y 096 -1.88% | =2001 | PASS
B0 9% 100021 218.60 33065 08424 084 -1Bf% | =+001 | PASS
ol 96 115382 218.66 42813 08235 0g2 043% | =+001 | PASS
100%, 115411 216.68 42028 0124 020" -581% | =+001 PASS
100% | 115305 | 228.14 | 487580 | 00183 | 080" | 5.00% | =:pp1 | PASS
100 % 1238246 235.06 -2133 1.0000 1 -1.71% | =+ 001 BASS
mﬂﬂ:ﬂd reactive power output is permitted for the reason that the apparent power is
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Figure 6.6 erogazione automatica di potenza reattiva secondo una curva caratteristica cosg=fiP)
{ Graph reactve power production acoording to 3 characteristic curve cos{phi)l = fF)
Induttivo
140000 250
120800 fr—
100000 o 2
BOO00 — S
0000 —
40000 - | 235
Zoood |
ol - 230
-20000 71 —_ 398
40000 —
BN 220
0] 200 4000 GEX Bl 1{aH0 1200 1400 1) 1800 T[8]
P-SigmaA-Tatal [W] - (+-Sgmad Totallvar]  —— U-SigmaA-Total[v|
Capacitivo
140000 - 240
120000 —— B
p——— | = 230
100000 I—J
| 225
LLLLY = — 720
GO0 i T
400000 — — 43
L il
F0000 |
| - 700
g B 195
- 200 1%
0 200 A0 ST 4] Hin 1000 L0 14040 60 1830 T [5]
P-Ssgmad-Total W C-Semadh-Total[War] = U-Sigrrah-Total[V)

Pagina 81 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




expo f)(n)

Enjoy Future

Mbis.6.8 Erogazions/assorbimento automatico di potenza reattiva secondo una curva 2
fAutomatic reachive power produchion acconding io a characlenisic cunve GV .
Mbis.6.9 Verifica di rispondenza alle modalita di applicazione defla curva caratteristica G=i[{V)

Ambient temperature (*C) = 25 "CE570
Humidity (RH %) = 2| 65%
Instrumentation list .. - | See table *Measurement equipment and
1 . e : et tabon”™
Set value....... e ; ; 2| Lock-in:
0.2 Paasx
0.2 Prawv for Integrated EESS
0.2 Pouax fior EESS conmeacted o bi-directional converter,
(0.1 P and P with steps of 0.1 Pn)
Lock-out: 0.05 Pn
Activation settings ... ; - | Activation of the protection with a delay from 0 to 30
' ' | = with step of 1 5 {Default setting: 3 5)
o oA
V=110 VWn
Y= LOE VN
>
W
Wy =32 Wn
Vo =0,00Vn
G=MV) standard curve settings: Default value: Settable?
VA 0.90 =
Vi D92 0.9 Vin = 1.1V with sfeps of .01 Vn
Vs 1.08 YES MO
Vs 1.10 1 -
=1=1 with steps of 004
K $01 [ YES [] NO
Supplementary information:

Records: Average 1 minute of RMS-200ms samples.

According to CEl 0-21:2014 VARIANTE W1 this function has an intentional delay settable from 0 to 30= with
step 1= (default setting 3=). Delay have been verified with 0, 32, 15s, and30s

Teat must be performed at |, -k, and at default value (0.1).
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Vis = 1.08%Vn Vi = 1.1%Vn Tabie A1
Discharge mode: PSma ; E=0.1
Vp=092%Vn  Vu=09%Vn Table A2
. Vis = 10B%Vn Vi = 1.1%Vn Table A3
Discharge mode: PSmay ; k=-0.1 -
Wy = 0.92%\n Vo = 0.9%Vn Table A4
| Vis = 108%Vn V= 1.1%Vn Table B.1
Charge mode: PCeax; k=0.1 .
o = 0.92%Vn Vo =0.5%Vn Table B2
) YWas = 1.08%n Ve =1.1%Vn Table B3
Charge mode: PCear k=-0.1
Vi =092%Vn V= 09%Vn Table B.4
Table A.1: Discharge mode with k=0.1
Set Point Measure
- @GIne]
P P Vout AQ% | LIMIT | RESULT
[%a] ] vl [Var]
o g
<20% 107 14,30 246,35 7730 0.2 ST B
{<+5% Sn) Sn
A e
<20% 1.00 14.40 250,83 7788 0.2 = ;ﬁ P
(<% 5% Sn)
<20 % 04 Cina :
1.08 20.72 25088 | -20585 03 =1 5% P
30 % {= 10 sec) Sn
40% 1.08 4030 6080 | -Dosoe 0.4 Qe 0.3 ‘;5’5 B
50% 1.08 5073 26080 | -30810 | 04 Qe a5 5151555 P
B0% 1.00 B0.35 25084 | -30810 0.4 Qe 06 | F ;15"5 P
70% 1.00 £0.00 25083 | -30573 0.4 Qe 05 ‘*515“ P
80% 1.08 79.80 25086 | -30001 04 G 08 5*515‘ P
00% 1.08 o012 25086 | -31128 0.4 Qs 0o = *515"' B
100% 1.00 601 5087 | 30462 | 04O o8 [ ;“5-5 P
100% 1.10 8383 26323 | 87524 | 000 0.1 = ;ﬁ P
100 % :
1.10 0.84 35300 | -B7887 0.5 Cina 0.1 =15% P
= 10% Sn
10% -
1.10 384 263 14 7558 G_' 0.2 S B
3 =5% {<+5% Sn) o
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Table A.2: Discharge mode with k= 0.1
Set Point Measure
PiPs. PiPs Vout - AG% | LIMIT | RESULT
_ Vivn Q expected
[%a] %] vl [Var]
rel Cmas
<209 D83 15.15 214.18 7673 014 | = ;‘“ P
{<+ 5% Sn)
ek Qs :
<20 D.81 15.07 200.25 7821 pio | StI% P
(<+ 5% Sn) =n
<2 % 08 Clras
n.91 20.80 20035 | 44780 : Q47 | x5 P
>30% {= 10 sec) Sn
40% 0.91 40.34 opg2e | 45402 0.6 Qs 0.30 5;“ P
50% 0.91 50.53 20027 | 44072 0.6 Qe o | = ;5"' P
B0% 0.1 50,93 0022 | 45182 0.6 Qs nis | = ;5* P
70% 0.1 60.91 0015 | 48180 0.6 Qs pgs | = ;‘“ P
BO% 0.81 70.80 20025 | 44487 0.6 Clras 041 ‘;—f“ P
50% 0.81 82.21 20026 | 44488 D8 Qma | -041 5;5* P
100% .91 83.63 opooe | 43044 DEQm | 08¢ | = *515* P
100% D.60 67.42 20718 | 74200 o 056 '5*515* P
100 % ¥
: 0.60 0.05 Jp6ee | 75618 Qo 0.40 "‘;15* P
> 10%
0% ok
D.80 334 206.36 7307 : 015 f;“ P
>S5% {<+ 5% Sn)
Graph curve Q=f{V)
Curve A1
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- 26l
125000 —
' —- - 250
P e
7508} — 2
= 230
250000 —I |
R 250
- 25000 I N— - i
] 2060
5000 ' 150
L 1401 Al 13060 T 2100 JE00 3100 o TI5]
P-Segmat-Total W] = -Semal-Total[War] e | |- Sl A - POt RE[W]
Graph curve Q=fV)
Curve A2
- 240
1 20004)
215
100000 |— ~ c—
= — 210
EoDO0-— :'—I 205
000 ¥ : e 200
Lt b | B ‘ { 195
0 ' |: 190
i 164} =L 1300 1600 2100 2600 3100 00 TI8)
P-Sizmat-Total [W] - r-SiEmad-Total|Var]  —— U-Sigmad-Total[v)
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Table A.3: Discharge mode with k= -0.1
Set Point Measure
- GHGIn%e]
bt it AQ% | LIMIT | RESULT
2] [l (L] [Var]
. :
107 15.01 246.30 7421 Sl ppe | St P
{<+5% Sn) Sn
rek
<209 1.08 15.24 251.10 7340 W 0.13 =15% P
{<+5% Sn) Sn
<0% 0.6 A
' 1.00 31.10 o5091 | -45480 o3 | % ;15* P
230 % (= 10 sec)
40% 1.00 4005 25004 | 45008 08 S+5%
. , O 074 =i P
50% 1.08 40.07 26000 | -45461 D8Qne | -037 5;5* P
B0% 1.00 50,62 25083 | 45385 | D6Que | 032 | = *515* P
70% 1.00 70.77 25082 | -4838s 06Qma | 111 | ;‘5* P
20% 1.08 70.57 25070 | 44026 | -0.6Que 0.08 'iiﬁqﬁ P
BO% 1.08 20,85 25081 | 45543 | 06Qme | 042 ";5* P
100% 1.00 g262 | 20081 | 45000 | 06Qme | 074 "5‘;:* P
100% 1.10 7888 | 25300 | 75M1 | Qug | 017 | FATR P
100 %
7 1.10 064 25283 | 75774 s pez | 5% P
> 10% Sn
10% rek
110 374 263,30 7230 Cho 021 =1 5% P
> S5% (< +5% Sn) 3n
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Table A.4: Discharge mode with k= -0.1
Set Point Meazure
QiG]
PIPS PIPSmax | Vout Q AQ% | LIMT | RESULT
ViVn ; expected
[2a] [l vl [Var]
AR Qg ;
p.e3 14.77 214.25 7600 o5 [T P
(<+ 5% Sn) Sn
'ﬂl'—i:.ﬂ
<20% D.91 15.27 208.03 735 . 019 5-;{‘5’5 P
(<% 5% Sn)
=2 % - 0.4 Tl
' 0.91 30.70 20032 | 30606 p4s | = ;ﬁ P
330% {< 10 sec)
=+5%
40% 0.1 30,72 20035 | 20440 0.4 Qs 045 = P
50% 0.81 50.02 20038 | 28471 04Qma | -1.22 5;5* P
£0% 0.61 60.66 20015 | 31502 D4 Qe 127 [ *515* P
70% 0.1 60.48 20017 | 30327 D4 Qs oz | = ;‘5" P
20% ot 70.75 0011 | 20751 04 Cre | -0.20 '5*5?* P
50% n.e1 8695 | 2oei1s | 2emz 04Qe | 085 | S5 P
100% ot 87.25 20012 | 20853 04Qm | 012 "5;5* P
100% 0.90 71.13 J0685 | 67003 00 Qm | 033 5-;{‘5’5 P
100 % =+5%
; D.80 1017 opee2 | 88233 0.9 Qrnas 0.5a P
= 10% ' Sn
10% ok
D.20 3.88 208.22 7588 o o7 [ P
3> S 5% {<+ 5% Sn) Sn
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| — - 250
T BERN —J_
20
! 730
56N J
L 220
—
| 210
- 5000
= 204
- TR 154
4 160 B 13665 L 2100 200 3300 IO T[S]
P-Szman-Total (W) «(J-SEman-Total[Var] = U-Sigma-Total[yv]
Graph curve Q=f{V)
Curve A4
L3000 220
TG00 T 215
S __I_ |
| i 10
70000 ; l~==1———._
o [ 5T - 2085
CO000 _ f |
— W .
RS- o |
10000 S —_— - 195
- 1000 — L ya0
0] 1Ml A 1100 16010 2100 2600 130 I TIE]
— P-SEman- Total [W) — HSgmah-Total[Var]  —— U-Sipmad-Total [V]
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Tabie B.1: Charge mode with k=0.1

Set Point Measure
: - QGn[Ys]
PIPConax PlPCmas | Vout aQ = AQ% | LIMIT | RESULT
] [*] vl [var]
-l g
<20% 107 11520 | 24505 7422 oos | 2 g‘* P
- {<+ 5% Sn)
o Dy
<20% 1.00 1548 | 25153 7180 03 | = ;15"' P
{<+ 5% Sn)
<20 % 0.4 Qs :
108 2975 | 25047 | -30007 osp | Si9% P
=30 % {= 10 sec) Sn
=
40% 1.00 ap33 | 25085 | 31118 | D4Que | -088 ;f* P
50% 1.08 4053 | 25067 | -30554 | D4Qe | -044 '5:;"5* P
=
B0% 1.00 5074 | 25074 | 31006 | D4Qme | -0.80 ;f* P
70% 108 | 7074 | 25075 | 30882 | -D4Que | 055 | SE® P
0% 1.08 8077 | 26088 | 31132 | D4Qee | 001 | = ;f* P
a0% 1.00 9000 | 25085 | 30462 | D4Que | 037 | ° *5155 P
=
100% 1.08 @811 | 25083 | 20853 | 04 oos | SEF* P
100% 1.0 #344 | 25328 | -8BISS 08 Qe 1.08 '5;155 P
100 % <1 5%
110 020 | 25367 | 65703 | -D@ 1.37 P
> 10% i Sn
10 % 2k G '
110 a7 354 77 7500 " | oor '5;“5* P
3 =50 : (< + 5% Sn)
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Table B.2: Charge mode with k=0.1
Set Point Measure
QiG]
TP G vivn Cmax expected
[a] %] v [Var]
<20% D.g3 4512 | 214.39 7828 : nis (e P
{=+5% Sn) <
relt Gl
<20% 0.81 4504 | 2DDA4E 7838 piy | P
{<+ 5% Sn) Sn
<20 % 0.8 Qe :
o1 o083 | 20088 | a4s7 o (BN P
>30% {< 10 sec) =n
40% ot 4026 | 2004p | 45583 06Qm | 047 | 5% P
0% e 5043 | 20048 | asoe2 0.6 Qs 0.05 5-;‘5’5 P
B0% o1 50.81 o4z | 45272 0.8 e 0.22 5"‘;* P
7% 0.61 077 | 20038 | aszs2 0.6 Qe 1.00 5;1“ P
BD% 0.91 7084 | 20048 | ads7e 0.6 Qi g | = *515" P
00% p.g1 8205 0047 | 4457 0.5 Cims o3 [ ;f* P
100% 0.91 8346 | 20027 | 44032 0.6 Qs o7 | ;ﬂ* P
100% D0.60 6820 | 20737 | 7444s o 044 5;5* P
100 % S
D.80 a0 o0717 | 75780 o n.a2 P
= 10% =n
10% =k O
0.80 am 208.57 7322 s 014 | x0T P
> S5% : (=+ 5% Sn) Sn
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Graph curve =V}
Curve B4
20000 260
O _l_ = 250
~ 200 {401
R0 _| f 230
L ] |_L ! 220
B - — - 210
400000+ ﬁ‘—-‘ —] - 200
120000 — [_ 150
-4} 10K} Gl 11003 16010 F1( IO 31040 B0 T5]
— PSigmad-Total [W] — OeSEmmad-Total[var] ——U-Sigmad-Tota [v]
Graph curve G=f{V)
Curve B.2
LK 220
[ h—— : - 215
ZE— I |
—— — 210
| —
F00K | - 205
= Wy
I__I - 200
B0 i =
T - 155
130000 150
-4 101 G 1106 1600 2100 2600 3100 B TS
— PSaEmaA-Total W] — (rSEmab-TotalWar] ——U-Sipmad-Tot V]
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Table B.3: Charge mode with k= -0.1
? - QGmn[%]
P . Vout : 2 AG % LIMIT | RESULT
[®e] [a] v [Var]
. . K Oge
<20% 1.07 1504 | 24670 7436 0.05 5‘;1“ P
{<+ 5% Sn)
<20% 1.00 4527 | 25180 7355 T 0.12 53’;? P
: {<+ 5% Sn)
<20 % 08
' 1.09 3196 | 25141 45580 e D4g | =% P
> 30 % {= 10 sec) Sn
40% 1.09 4103 | 25144 | -g8mim 08 Qs 081 5;“ P
50% 1.08 5007 | 25140 | 45552 | 060w | -0.44 5;15* : p
0% 1.00 5074 | 26130 | 45486 | 06Cme | 030 | “ot P
70% 1.08 081 25142 | -48478 D6 Qe | -1.18 5*515* : P
B0% 1.00 073 | 25120 | -4sm1e 06 Qe | -0.01 5;5* P
20% 1.08 L003 | 25131 45834 D8 Qe | -051 5‘;15* P
; 5:-_1-_-5*
100% 1.08 8281 25131 | 48027 | DBQue | -082 o P
100% 1.10 o0z | 25380 | 75381 7, 020 5’;!5“ P
100 % <4 505
1.10 0.66 25334 | 75008 2.1 074 P
> 10% Sn
10% 2k Clnas
1.10 275 253 81 7253 0.20 5;1“ : P
5 < 5% {< = 5% Sn)
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Table B.4: Charge mode with k= -0.1
Set Point Measure _
Qfan[th] ;
PP o PiPCns | Vout a s L B
VN : expected
b Ol :
<20% 0.83 -14.81 21488 | 771307 017 | SEP% P
{<+ 5% Sn) sn
Fb s ;
<20% D91 4532 | 20035 | 775821 021 Sﬁ* P
(= 5% Snj
<20% 0.4 Qi = + 55
: 0.9 3088 | 20074 | 3oecTae 0.56 P
=30% {< 10 sec) Sn
: T =1 5%
40% 0.1 3084 | 20077 | 2052832 | 04Qm .38 £ P
50% D.91 5017 | 20078 | 2855641 | D04Qmm g5 [ ;15“ P
60% .81 6084 | 20057 | 3188678 | 04 Qe 135 [EEEs P
70% n.o1 6oBo | 20058 | 3041708 | 04Qm 0.33 5‘;15* P
-
80% 0.91 7000 | 20053 | 2084025 | D4Qum 0.13 ;15* P
. =+5%
50% 0.91 872 20060 | 2039004 | D4 Qm 048 . P
=15%
100% 0.1 8751 20054 | 7004256 | 04 Qe 0.05 0= p
100% 0.60 7134 | 20778 | 672478 | DOQm 018 sﬁ-* P
100 %
; D.00 4020 | 20703 | 6843770 | 00 Qm s [ P
> 1% Sn
10% ek Qi
: 0.90 am 20683 | 780117 : ppg | St P
3 =5% (<+5% Sn} Sn
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Graph curve Q=f{V)
Curve B.3
70000 260
| ' 2500
RRNEY 240
—_— — 230
0
e P . 220
— Ll |
RO _L 210
30000 19401
800 104D G0 1100 1600 3100 2EH 31040 600 T [5]
— PSapmad-Total W] —— O-%emaf-TotallVar] —— U-Sipmah-Tota |V]
Graph curve GQ=f{V}
Curve B.4
PO , 25
‘ - 210
FEEY |
. s e
30000 —]
\—L‘ 20
sl '—| — 195
B e—
130000 150
4K 1041 6t 1100 16010 2100 JEH) 3K I TS]
— P-Sgmad-Total PW] —— O-Samed-TowalVar]  —— U-Sipmad-Totad V]
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88631 |TABLE: Limitazione della potenza atfiva per valori di tensione prossimi al 110 % di Un
Mbis. 71 |/ Actve power limitstion for voffage values near fo 110 % di Uin

Ambient temperature (*C) .. :|25°c25°C
Instrumentation list : e - | inst bk
Supplementary information:

- The value for the reduction power activalion’s is defined from the manufaciturer:
- Recorder the value of adive power with average of 1 second.

ViVy10m [%6] Powt [W] Veut [V]
2% 121917 2486 % P
+2% -125026 2575 > B0% P (o bicrach P
-2% 122501 248 6 - P
Graph curve P=f{\] =
1 B - 2
—. | o 2B
FOD0MH "
r ‘ I Z50
L= i} 1 E 240
|
[} | 230
_ 230
I 210
L0000 _i i 200
TEO00 100
6] 20 a0 &0 BO Lo 120 140 160 180 00 T |ﬁ|
Piigmad-Total (W] = U-Sgman-Total |¥]
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Ambient temperature (°C) . (Fieey = 250500
Humidity (RH %) ... - Sy
B _ | See table “Measurement equipment and
Instrumentation fist....... e P tation”
G

fiEr Py | - - ..:_e_ —_— SapeTa ik
I L
i ' i Ewmaaraa T
: St I8
iy e :
1 [ ] N
. ' ’
: bt b
' ' i -

o~ P 4 G '

- H ' .
i | i ’ L
¥ i ¥ i
- i ’ ) :
1] ¥ ’ ¥

1B Fivass . L—.. - - ot ]
1 = P : ' " : "
. BT T ] : : : ¥ i :

ArR il §H 0 RO ISAAF ﬂl.l WA I

Supplanenhrynfnmﬂm
Recorder the value of active power with average of 0,2 second.
- The storage must have energy equal to 80% of CUS

- The Sequence A start to 100%Psma {or Pow for ESS integrated)
- The Sequence B start to S0%PSeay (or Py for ESS integrated)
- The Sequence C start to 0%PSm (0 Pe. for ESS integrated) and it's applicable only for Bidirectional
converter
Tollerance of the Power: 2.5% S (S = Mominal Power of the Converter).
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2 power 1 power value | .o Limits | Graph point
%] wi Wi
1 100% P=max A7 50 125000 1¥3373 + 2 5% Sn i1
2 100% Psmax 015 125000 123325 +2.5% Sn
3 100% Pspax | 50.40 84275 84875 +25%S, t3
4 100% PSmax 20.60 46225 46659 T2 5% 5, 4
5 100% PSmax 2149 -123097 -125631 +2 5% 5q 5
B 100% PSmax 2011 -123087 -125614 +2 oM 5, 6
Limits
Set output Power
Step power frequency Wait time Gradient o Power
# [Hz] Isl - W e Gradient
®5] [% Predmin] s
%% Pedmin]
6T 100% P2max S0.00 601 9.03 =300 = HI%
Actual
Set output Expected
Step power frequency power value :mwer S Graph point
¥ %] ] W]
wi
T 100% Psmax 50.00 125000 122355 + 2 5% Sa i7
Sequence B-
Actual
Set output - Expected
Step frequency power 1 -
power power value s limits Graph point
= [l fHz] W]
wi
1 0% PSmax 4750 62500 62030 +2.5% Sn tr
2 S0% PSmm 3015 62500 62001 + 2 5% Sn tF
3 S0% PSmax 50.40 33832 34070 +25% 5, |53
4 5% Pemme 2060 4958 5141 +2.5% Sn 4
5 S50% Pamax 51.49 -123534 -125899 +2 5% Sn s
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B 50% Psmax 5011 -123534 -125853 £2.5% Sn te'
Limit
Step power frequency Wait time Cradient Wait P
& Hz] =1 : 2 Gradient
%] [% Praimin] ol
o Prea'min]
BT 100% PSmax 20.00 602 g.02 =300 =20%
Actual
St Set output I‘ : Expected
- power = power value ‘,I i Limitz Graph point
[l W] o
F i 0% PSmax 50.00 62500 62931 £2.5% Sn tr
Sequence C°
Actual
Set outpat Expected
5‘:’ power T" power value [ DT limits | Graph point
[l W] W]
1 0% PSmax 4750 0 -841 +2 5% Sn i
2 0% PSmax 5015 0 909 #3250 S, 2
3 0% PSmax s0.40 -199495 -209563 +2.5% S5q 3"
4 0% PSma 5060 -39082 -40453 +2 5% San o
3¢ 0% PSmax 5149 -123550 -126476 +2 5% Sn 5"
& 0% PSma 50.11 -123550 -126419 +2.5% 5, 16"
Limit
Set output : : Power
g power | 'oduency | WaRtmE | Grdient | o Power
# Hz] =1 - Gradient
1%l [% Praimin] -
%0 Pred'mnin]
BT 100% PSmax 20000 601 9.02 =300 =20%
Actual
St Set output f : Expected
- power . power value \rl R Limit= Graph point
el W] W
T 0% PSmax 50.00 ] -586 *2.5% Sn t7
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r,"ﬁ
“Seguence C applicable only for bidirecfional comverters. T

Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza
{ Graph Sequence A Active power reguiation in coincidence with fransifory on the ransmizsion grid

Sequence A line graph:
150000 - B
100000 : / 51

- :|_ 4
i
50000 : 50

50000 .f__-" 48
Fd
S1040000 = 47
~150000 46
0 SIH] 1000 1500 200H) 2500 3000 3500 2000 A5 S000 T [5)

P-Sigmas-Tofal [W] = Fragl-1-Totad [Hi]

Grafico Sequenza B: Curva di limitazione della potenza atfiva rispetio alla frequenza
/ Graph Sequence B: Active power reguiation in coincidence with fransidfory on the ransmizsion grid

Sequence B line graph:
T 20000 - B
- 51
Fo0on
7 S0
i / 49
| F i
-30000 A~ 48
,.r'f &7
-80000 #
/ - 48
130000 | — 4 45
0 SIH RILE 150 200K 2501 F00H 35001 A0 A S0 T[5]
PSigman-Total (W] = =——Freol-1-Total [Hz)
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Grafico Sequenza C*: Curva di limitazione della potenza atfiva rispetto alla frequenza
/ Graph Sequence C* Adctive power reguiakion in coincidence with fransifory on the transmission grid
Sequence C line graph:
10000 -~ b
-10000 i S
30000 _I'__" III.-"‘Ilr = 50
0000 5 j,-“f 4o
- P00 l(.f"l 48
~B0000 ;‘F 47
110000 ;r,e L 46
130000 R — — ' 45
o GG 1000 1500 20D 2500 OO0 3500 4000 T[S5]
PSigman-Total (W]  ——Freol-1-Total [Hi)
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88633 | TABLE: Regolazione della potenza atfiva in presenza di fransitori sulla rete i trasmissione
Mbis 7.3 | /Active power regulation in coincidence with transitory on the transmission grid

Ambient temperature (°C) ... o -|25°C25°C
Humidity (RH %) -......-.ccoooe e e 6%
: 2 i -
-]
Wefg=s r=fr=fr
L Farmam mﬁ
. —— —— Sequerza B
H Sequenza
i : o
- -:” ' li‘ . —n
() : ¥ ]
M :
Py, P ,I'J: :' e *E‘l
L i : i i
i TN - .
it T i -I:..-l ‘; H;_*HHII
Supplementary imformation:

- Recorder the value of active power with average of 0,2 second.
- The storage must have energy equal to B0%% of CUS

- The Sequence A start to S0%P Sy (or Pov for ESS i
- The Sequence B start to 0%PSmar (or P for ESS i
- The Sequence C start to 1000%P ¢max (OF Py for ESS integrated) and it's applicable only for
Bidirectional converter
Tallerance of the Power. 2.5% S« (5x = Nominal Power of the Converter).
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- A ?\rﬁ
: Actual
st Set output f Expected
power power value m‘ limits Graph point
# ] [Fiz] W] ot
1 50% PSmax 51.50 62500 62590 +25% Sn t1
2 50% PSmax 4985 62500 62532 +2.5% Sn
3 50% PSmax 49 60 B0452 80599 +25% 5, t3
4 50% PSmax 49.40 98271 97633 +25% Sn t4
5 50% PSmax 49.11 124109 123275 +25% S,
B 50% PSmax 49 89 124109 123256 +25% Sn 6
Limits
Set output S Power
Step power frequency Wait time Gradient - Power
2 [Hz] ] . Waittime | - dient
%] [% Peedmin] sl
[% Pedmin]
6T 50% PSmax 50.00 603 9.04 =300 20%
Actual
Set output Expected
- power | MMV | power value . Limits | Graph point
# [Hz]
[%l] (W] W]
7 50% PSmax 50.00 62500 62648 +2.5% 5, t7
Sequence B
Actual
Set output Expected .
Step frequency POWET . .
power power value ke limits Graph point
# [Hz]
%] w1 W]
1 0% PSmax 51.50 0 -140 +2.5% Sn t"
s 0% PSmax 4985 0 137 +2 5% Sa t
3 0% PSmar 459,60 34804 35074 +25%5, t¥
4 0% PSmax 49.40 70882 TO796 +25% 5, t4'
g 0% PSmax 49.11 123196 122264 +25% 5, ts
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[ 0% PSmax 49 89 123196 1224 + 2 5% Sn i3
Limits
Set output . Power
Step power frequency Wil fime Gradient 5 Power
* [Hz] sl _ | WA et
Bl [ Pred'min] [s]
% Padmin]
67 0% PSmas s0.00 604 a0z =300 20%
Actual
Set outpat Expected
Step frequency power
= power power value | Limits | Graph point
P4l i W1 :
w]
7 0% PSmax 50.00 0 475 #25% Sn tr
Sequence C
Actual
Set output Expected
Step frequency power = -
power power value R limits Graph point
# (3 iz W]
w]
1 100% PCray 2150 -125000 -125742 +2.5% 5, 11"
2 100% Poma 49 85 -125000 125732 + 2 5% Sn |
3 100% Pcmax 49 60 -54094 52731 + 2 5% Sn 3"
4 100% PCmax 4940 17544 19009 32 5% Sn 5
5 100% PCrmax 49 11 121418 121688 +2 5% 5, |
B 100% Poma 49 89 121418 121971 +2.5% 5q 6"
Limit
st Set output f Wait ti Power
POWED Gradient - Power
# [z} Is] | Wailttime | odient
&l [*a Pra'min] sl
[*% Ped'min]
67 100% PCrmax 50,00 605 9.04 =300 2%
Actual
Set output Expected :
Step frequency power - =
. power s power value | oo Limits | Graph point
Pl W] W]
T 100% Py o000 -125000 -125624 +2.5% 5, | T
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“Seguence C applicable only for bidirectional converters.
Grafico Sequenza A: Curva di limitazione della potenza attiva rispetio alla frequenza
/ Graph Sequence A- Active power reguiaiion in coincidence with transiory on the fransmizsion grid
Sequence A line graph:
140300 Sz
120000 == —— i 5
b
J I . - 50
100000 b
80000 Lt
"._‘ a9
BONDN) = e
47
40000 L AB
SO0 45
i1 500 BLL & 1500 2060 2500 00 3500 2000 T[]
P-SigmaA-Total [W]| = Fregl-1-Tota [Hz|
Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence B: Active power reguiaiion in coincidence with transiory on the ransmizsion grid
Sequence B line graph:
132800 5
119800 = L 5%
i
L
9800 T T - L0
i T I \
79800 IILK a9
55800 \ 43
39800 { \1'-. 47
19800 ! L 45
-200 - II\ 45
] 500 100 15080 20010 2500 000 1500 A0 4500 5000 T[S)
P-SigmaA-Total W] —— Fregli-1-Totad [Hi
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Grafico Sequenza C*: Curva di limitazione della potenza atfiva rispetto alla frequenza
 Graph Sequence C% Acfive power reguiafion in coincidence with fransfory on the fransmission gnd
Sequence C line graph:
175000 r 53
125000 T F e
N 51
75000
N - 505
!
25000 I = 50
=T = N
"“ 4495
25000 N,
_l_ s
-75000 W s
i
125000 b S a8
0 SIHI 10K 15003 Z0AH) £5H) J00H0 35(H1 400 &50H) SO00 T [5]
P-Sipmad-Total W] = Fregl-1-Totad [Hz|
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8863 TABLE: Limitazione della potenza attiva su comando estemo proveniente dal Distributore
Nbis. 7.4 £ Active power limization in coincidence with extermal command coming from the Electricity Distribuor

Ambient temperature (°C) ... e |28°C25°C

Humidity (RH %) - |B5%

Instrumentation list weerl | See table "Measurement equipment and
instrumentation”

Supplementarny information:

Start test with cutput power at S0%PSma

The setting point time"s of active power command is 60 seconds.

The active power measure’s is checked at least after 30 seconds from the set-point of active power
command.

The test with set-point of 30% Pomax is applicable only for bidirectional converters.

Supervisor _..0 | Dee cover page
Test Date. ...... | See cover page
Output Power | Oufput Power -
A PIPn Limnit
Test Set Point expected measured RESULT
W] W] el 0l
S50%%P Serax
1 37500 37614 0.0 + 2.5% PSmar P
= 30%PSem
50%P Sax
2 -37500 -37681 0.0 + 2 5% PSmax P
=30% PCras®
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Grafico Test 1: Limitazione della potenza attiva in risposta a comando esterno
{Graph Test 1: Achve power imifation in coincidence with extemal command coming from the Elecinicily Distribufor
000K 2
1 I— — - 230
=
0000
| 228
SSO000) - 25
- 224
0000
- 27
~130000 220
i 1K 2] E1L1] 400 I B0 T B0 T5]
— P-SeEman-Total [W] — O-Semmah-Total[Var] ——U-Spmad-Totzd V]
Grafico Test 2: Limitazione della potenza attiva in risposta a comando estemo
{Graph Test 2 Acthve power imifation in coincidence with external command coming from the Elecinicily Distribufor
230
FOO0K]
| 2328
30000 - 2B
234
-B0000
- 222
-130000 220
0 106 20 30 400 S0 600 T B T[5]
— P-SEmad-Total W] — -Sgmad-Total[Var] —— U-Spmad-Total [V]
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Nbis.7.4.1 | TABLE: Verifica del tempo di assestamento ad un comande di incremento/riduzione di potenza

{ Chech the setting time with external command to increaseldecrease the power

Ambient temperature (°C) _... 25°C+5°C
Humidity (RH %)

Instrumentation list

65%

See table “Measurement equipment and
instrumentation”

Supplementary information:
- Table A is applicable only for bidirectional converters.
- Table B is applicable only for unidirectional converters.

Operalor o See cover page
SUPEMESOr e See cover page
TestDate. .. See cover page

Tabella A: Tempo di assestamento ad un comando di riduzione della potenza attiva
{ Table A: Time of alignment affer an achve power reduction command

Output Power | Output Power Output | Setfling | Settiing
Test Sat Point expected measured Power limit Time Time limit RESULT
W] W] [%] Is] =1
100%: PSmax
Al -37500 38423 +25% 5q 14 =50 P
= 30% PCmax
100% PSmax
A2 37500 36491 +25% 5, 12 =50 P
= 30% PSmax
Table B: Tempo di assestamento ad un comando di incremento della potenza attiva
/ Table B: Time of alignment after an active power increasing command
Output Power | Output Power Output | Setfling | _Settling
Test Sat Point expected measured Power limit Time Time limit RESULT
w] w] [%] [s] =]
100% PCma
B.1* 62500 63204 +25% S5y 1.0 =50 P
= 50% Pama
0% PSmax
B.2 52500 62062 +25% 5q 1.0 < 50 P
= 50% Psmax

“Test applicable only for bidirectional converfers.
Grafico Test A.1: Limitazione della potenza attiva in risposta a comando esterno
S Graph Test A 1: Acfive power limilation in coincidence with extemal command coming from the Bleciricity Disirbutor
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125000 |- S
230
T5000
28
PO 115
224
=25000
12
-T5000 - 20
i 10K 200 300 400 500 GO0 700 B0 TIS]
P-sapmat-Total W] O-Spman-Total[var] — |- SaginaA-Tot e

Grafico Test A.2: Limitazione delia potenza attiva in risposta a comando esterno
[ Graph Tast A 2 Acfive powser limilslion in coincidence with exdemal command coming from the Beciricity Disfibuor

125000 S— 132
230
P50
2
250 &6
224
-Z5000
1322
“TRO00 220
l 1K 200 A0 A6 S0Ll Bk PO B0 TI5]
— P-SEmat-Total [W] — (Semab-Total[Var] ——U-Spmad-Total V]
Grafico Test B.1: Limitazione della potenza attiva in risposta a comando esterno
! Test B 1: Acfive limitshion in coincidence with exiemal command gng from the icity Distnbudor
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120050 2
- 231
FO0K =
230
20000
229
200
- 28
- B0 237
-130000 226
0 100 FL 300 400 S0 B0 F00 B TI[5]
— PSgmman-Total W] — O-Sgmmad-TotalfVar] ——U-Sigmas-Totad V]
Grafico Test B.2: Limitazione della potenza attiva in risposta a comando esterno
J/ Graph Test B. 2 Acfiwe powser imilshon in concidence with exfemal command coming from the Becincity Disinbulor
130000 231
130000 aats
E!T
20000 295
¥ OO0 23
[ 1285
50000 |' 224
el | 3T
127
: 2265
- 10000 L 278
a 106 200 300 400 501 Gl Tl 15
— PSgEman-Total (W] —— O-Semad-Total[var] ——U-5gmad-Totad V]
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Supplementary information:

Undersampling= 0.0001 sec
Movingiverage= 0.0100 sec
Average=0.0100 sec

Test is performed in the following conditions:
+  Qutput Voltage: 230%ac p-n @ 50Hz

Sample Rate Data Acquisition= 200k Sample/sec
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TABLE HNbis.B
COutpart power: 250000 Limit: from 10 % to 30% Pemax-
Residual magnitude phase angle ¥ Recovery
[ViVn] 1 fime | e fimit
R 5 T L T L fms] [ms] [ms]
15 — guasio simmetrico T
/ three phases 00+005 | 010£005 | 0102005 | @@ | -120° | 120° | 200+20 100 400
i
Ta - guasto ammeinico
bifase
7t phasas 0A7T+005 | 087+005 | 010+005 | 27 | -4 | 120 | 200+20 | 102 400
asymmeinc fGilurs
25 — quasio simmeinco
/ three phases 025+005 | 025+005 | 025+005 | 0 |-120° | 120° | 400+20 110 400
o
23— quasho asmmetrico
bifase ;
! two phases 083+005 | 088+005 | 025+005 | 2 | -142 | 12 | 400+ | 102 400
: sz
35 — QuUasiD SIMMeinco
infase 400
! three phases 050+005 | 050£005 | 050+005 | 0 |-120° | 120° | Bs0+20 | 104
-
i - faillre =
bifase i
! two phases 000+005 | 080+005 | 050+005 | #4° | -134° | 120° | s50+20 | 107 400
: oo
| d= — puasio smmenco
/ three phases 075+005 | 075£005 | 075005 | 0 | -120° | 120° | 1300220 | 124 400
R ia
— QuUasto simmetne
/ two phases 004+005 | 084+005 | 075005 | 7 |-127 | 120° | 1300220 | 107
: oo
5  OWi-thresphase .
symmeinical 125¢0.05 | 125:006 | 1256005 | 0 | -120° | 120 | 10020 114 400
owvensltage
6 OV2-thresphase
symmetrical 120:0.05 | 120:005 | 120:008 1200 | 120 | sooxm | 142 400
ovenvoltage =

Pagina 112 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

Test 18 — guasto simmetrico trifaze
/ three phases symmetric failure
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Test 1a — guasto asimmetrico bifase
/ two phases asymmelnc faiure
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Test 2a — guasto asimmetrico bifaze
/ two phases asymmelnc faiure
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Test 3= —- guasto simmetrico trifase
/ three phases symmetric failure

L e AR A A R AP AR
2 T W A AT T A A
- 'l'-'l'-'-"-'l'ﬂu'l'i'l' "‘i'n"'-'l'ﬁ'll'u d'l'-‘:'u'l' "'l‘!i'n'l'.'!'-'l'n‘f.l'.'- L |||'||'|'l'|'|.':'|
. ﬂ'F?'.':‘;'l;'.{L—uJ1F'|'J§“Hr“\W£1"¢A"Q- 1"-'||'|
. 1
& 3 3 o | i
E, { | §
i i s :—..- 'T ---------------------- e = -
EEE _.-_ ......... =¥ e + = "._ .I
(it L] L] i
L LY Lt ] LR Bl
[ T8 8 e AT Far
mera L amm Fmu
L] - T oy —
i P o b =
oA e i N
[T [P AT AT
HE L eI AL P - I © LM 4
= i R Fii i LE T
e A AL 8 r [ s
lu,l.l.,-u-:: Ll AR i i
[ L} ] CRALE E] TR
.lran—r:- = Lo B
e O e — s —mrm
e e e ] Rl L
. a#MM#.H.MwWM“MHWﬂmmWH#-'--'..l.'.r— e — e L1 o ot o P
o <O A AR S A —: i
a MW'HHTL‘MH“WH A T T AT A r—Y
I T e e T
¥ 3 H B H f E:
P S = : |- SSTTTETITN et et Fe—tt e rrTaTrrs =
s 1 3
L == = = o m = = 1
L] L] =
LLL]  b— e = p—
swam - Eretg EHTE
i ] = Lt
e e ], =y T Ty
il ]l L1 i
o Ers i e
[T bl Sl FEr
=L kAR A 1 i B
W ERE SEETIRAL R Ly LT ErIms
e A e e rau
B e | bmds L] famp
o T st ias T
D O i [Fr e
P BT AT ] s E_iE Y Edid A
L ] [ BHLL =
= amro ] =
& H b Jiie il o mma, ]

Pagina 117 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

. _:_I_ — - -_?" — —11L I—' T 11 n ........ : ................. - —-—---i — e - - _-.._..i_
F = —u— + — e — = — IO -
o e :
5] i :
- ¥
] T ——— e — e | —o—— ! o =
] = - (-} o am - i
L] Ll =
LLL] i = e
sLam - | SEma L EE
A LLel ] L e
] L RELLY Rl ]
i - agim e
] s e i
[T ik s AT
HEl PR TR A P | A -k EEERH
] FRE RPETTLRAL R 1 um L
- T T L e
o e ] ajii o
) AR Ere = -
L ] L [FPTFY [Fre
L i L e S EALA
L SR A pr [ [EreY
sl L Brrm bl
el i b Cone m— s
s
=
&
& 1 = — I L i
{ = T T e e T T O e e o T = ST T O =T =
] 3
. o
" L] _
LT LR L LS ]
EETT S A e o
e L L1 L]
FE=TY ] e LI
L) =i o i
[T ETE L [ A
L] . g ImaE s
WE] N S EEELE A 1] mwes 3
= ameyn mH R
Corri o RO A aarm g e
T TR T e T Cr s
L PR amai = ]
P e RINTH AL B ] ] E-
Y T A o] AR =i
L] wrea aaanam
Wi e e A amar B

Pagina 118 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

= |
3 = |
L b i i i T i i 1
a - = 1
T 5 Tl n i 1 [ 1 s e g 1 ST n n TSR ST [ 1 nEEmaEn " a
v 1 -
Lr— — = rr— L 1 oo = C = = e To—— —
3 iw e n - [ T s i
Ll L] L]
LIl o - T e
] T iR
e L1 [E 1.} EF
v Lol AT
i - ot o
A v daiam
WA T EEy o
L] ] T e
Wl EE EEELE f ] umm ]
b g e faatel P
B il L] fiaE
R TR i © i BT
PO A [T [T T
ELER= oL R ] EEHL] o L Th
L PSR =LA A ]
Crin [T -
L R e R - — i e
; 2
8
"
.
b T
5 1
. i i H i i
E 22k 4 4 i H
. 3
— === E—— LB S 8 — —
= ¥ v T i ) ’
= i
.
: E: 3=
3 :
- - - ' e B T [ o e
i =
= = - -8 - - am i
o] L] L] e
il = Az w re
L] L e et
s AT LR EELE
L] 1 L] EHA
ey i ] R AT
=1 ok [T [y
T FrT] b i
A I PO A T o AR
B s e g Iy Inem LS
i ] L e T Rii
LB e T Ay LR ] Hd i
L B e P AT L i s et
R P AL A (e [T [T
-l - e
B =i el =1 i
LT = B0 ]
L i | aagaidd rna 1

Pagina 119 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

i H v H B i i
i 1 TRTE TP o " n nisg || u TIPS e L A ] IEEE R [ T B LT =TT HEEnE
1 T $

= ESTITY Cre = = —— I = e — = ————r— - —

Lo im L] [ L] [+ e T L ) T i
LN ] L] g
[ g ] [ ]
EL A i e U
- b ] ame LT
ik e g e
kg L i LinkH
i s e [T
Er e i il
EE T ‘mmn e ]
A T e A (L] RET s
ReLool - AmE o
il R el P anatdd wdli
ul 1 L T Ay T
L BEN IR AL A [T AT [reres
EF =S R - . -
BT PRI M ] s s
(S - nrms P
e R e e | s i i

i

I | i . ¥ i H
H L S . i H
. —_ s — - i L H e -— — _ .- —
g x i x H ' -1 ' '
= I : o L
FETSTI——— = —T—T——T—rrC—r—xr T T—TT—T——T It
— = T 8 1] W e = == i
N ) L L] ==
LIL D =y Lt e
AN s e SO
EL 1 L -] =
o] ] e LT =
i il o s ]
A kil amsa e
[EETE Tl wmaau WL
EE| PN S EI AL ] TR IR P
HEl S FEELE AL TREE ImAE T
e E 1] T e
i e A assnim mmn iy
& = i LT ki
PR A [T i T
L LI = LEiE T8 e
W IR AL P ZEeE [ H ] —_
- e M
e el e o afiise

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02

Pagina 120 di 162




Enjoy Future

5 OV1 - three-phase symmetrical overvoltage
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G OV2 - three-phase symmetrical overvoltage
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Output power: 125000W

Limit: from > 90% Pamax.
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Test 15 — guasto simmetrico trifase
{ three phases symmetric failure
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Test 1a - guasto asimmetrico bifase
/ two phases asymmetnic failure
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0OV2 - three-phase symmetrical overvoltage
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Mbis.9 Verifica della insensibilita alle richiusure automatiche in discordanza di fase
1Check of the insensibilfy fo the re-closures when phases are in discordance

(<] Nbis.9.1 - Test on simulated grid
[] Nbs.9.2 - Test on disfribution grid through coupler transformer

Ambient temperature (*C) - | 25°C £5°C

Humidity (RH %) T | B5%

Instrumentation kst - | See table “Measurement equipment and
st tation”

Supplementary information: none

Operator ceeeee - | BB DOVET paEQE
Supervisor el | SEE COVET pEQE
Test Date. e | SEE COVET pEQE

Test 1a: 0°~ -90° @ 100% of Nominal Power

L LN

LD

el

Wi |

el 5]

8 Al 4]

Inverter status: [ ] disconnected to the grid [£] not disconnected to the grid
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Test 1b: 0°~ 90° @ 100% of Nominal Power

h\ AANE AN ANAN)

WAL V]

- W]

WAL ]

Wi ]

WAL [A]

A 8]

[ H ) [ahE- ) R L] wlzam L]

Inverter status: [ ] disconnected to the grid [£] not disconnected to the grid
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Test 1c: 0°~180° @ 100% of Hominal Power

WAL W]

L ]

WAL L0 [W]

W kaC-ia A

WAL

WAL 8]

(ST FTIT] [TT) T T [T Y] [ |

Inverter status: [<]disconnected to the arid () L] not disconnected to the grid
HNote: The machine is not damaged and can be connected fo the grid momally.
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Test 2a: 0°~ 90° @ 50% of Hominal Power

: FAWAWARL FAWAWANAWA N WAWAWLS
5% /

kS

[ P

=

3

]

L]

A0 A

AL [A]

WAL-L[A]

Inverter status: [] disconnected to the grid (<] not disconnected to the grid
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Test 2b: 0°~ 30° @ 50% of Mominal Power
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E A A L A T R AT PP A AT AT v iy Y BV RV R P e FATRVEN VA PATATAVAT AWATEVES
e L LR .h| ¥ I| 2 -:I I.. q I-._Iu - i fy i F ! A &l III. i ..: III_ :I i' -,.
| BIERR RS .||I |¥ 1 RREAHE _|.|||II.II||I.II| I |
| | Tl 1 RN, | '.I.r WL AE S dtky ..I (1A} |I,_.. i I_. (PR Lokl il Sk . =
e ,.4 |||F||.I|I||I'q.lﬂllf'.'"'rnl i Il|ﬁ'||'.ﬂ| rII—PII. AU “_ HJ" "1"”“." 'rll 14 Jl'nﬂ '"!'F'I.I!
P A Y A A A A
Rk T i (= |
Inverter status: [ ] dizconnected to the grid [] not disconnected to the grid
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Test 2c: 0°~180° @ 50% of Nominal Power
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Inverter status: [ ] disconnected to the grid [ not disconnected to the grid
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Test 2d: 0°~ -180° @ 50% of Nominal Power
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Inverter status: [ ] disconnected to the grid (%] not disconnected to the grid
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Test 3a: 0°~ 20° @ 10% of Nominal Power
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inverter status: [ | disconnected to the grid [ not disconnected to the grid
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Test 3b: 0°~ -90° @ 10% of Nominal Power
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Inverter status: [ | disconnected to the grid [] not disconnected to the grid

Pagina 142 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

Test 3c: 0°~180° @ 10% of Nominal Power
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Inverter status: Bdisconnected to the grid () (] not dizconnected to the grid
Mote: The machine is not damaged and can be connected fo the grid mormalhy.
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Test 3d: 0°~ 180 @ 10% of Nominal Power
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Inverter status: [<]disconnected to the grid () [ not disconnected to the grid
Mote: The machine is not damaged and can be connected fo the grid mormialhy.
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Allegato Z — Variante 2
Regolarioni del sistema di protezione dei gruppi generatori

c) Generatori statici FV / Stafic PV converters

Humidity (RH %) .. : LI [35%
SETTING:

a1 =0.88 Vi =158
Mlnhuué.mmhm
- a2 20,15 Wiy 2028
Massima tensicne 31 & 1,16 %nN chbs
]
S2 & 1,20 Nm =01 %
- _ a1 547,56 Hz 2408
Minima frequanza
8= :
52 Z465 Hz 2018
=1 =515 Hz 2108
hassima frequenza
21> =
53 02, 6H2 2013
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Over Ph-M

i m Hardware limit of the imverter.
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Under -M

Vép-n nom = 230.0 Vac Limit (At least) ‘Settings Results.

o< Voltage Ve [Time 51| Valtage Veel | Time s Votage Ved | Tme sl
L142-13N : 1855 1.500 185.5 1.500 1885.00 1.608

Uv<s Voltage [Vac] |Time[s]| Voltage[Vac] | Time[s]| Voltage [Vac] | Time [s]

Li-L2-0 3-N | M8 0200 M8 0200 3482 0288

U< - Threshold
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Over Frequency

F nom =50.00 Hz Limit (At least) Settings.  Results
=quency [Hz] quency [He] | Time [5] | Frequency [Ha]| Time [
Over Frequency >> 5§2.50 0.100 5250 0.100 52.50 0.235
Over Frequency > 51.50 1.000 51.50 1.000 51.50 1.308
Ower Frequency == - Threshold
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Ower Frequency = - Threshold
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Model: SOLID POWER HV 261 o

Energy Storage System {(Front view)

Energy Storage Sysiem (Back view)
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KO —~ ,
Model: SOLID POWER HV 261 i

Energy Storage System (Left view)

Energy Storage System (Right view)

Pagina 156 di 162

CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEl 0-16;V2:2023+ CEl 0-16;V3:2024-01+ CEIl 0-16;V3/EC:2024+ CEl 016;V3/EC2:2024+ CEl 0-16;V4:2025-02




Enjoy Future

Model: SOLID POWER HW 261
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Model: SOLID POWER HY 261

Battery control box
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Model: SOLID POWER HY 261 <=

Battery Pack (Left view)
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Model: SOLID POWER HV 261 L
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Model: SOLID POWER HVY 261
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 14 di 162
	Pagina 7 di 20
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 15 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 16 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 17 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 11 di 20
	Pagina 18 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 19 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 20 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 21 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 22 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 23 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 24 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 25 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 26 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 27 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 28 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 29 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 30 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 31 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 32 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 33 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 34 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 35 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 36 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 37di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 38 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 39 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 40 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 41 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 42 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 43 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 44 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 45 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 46 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 47 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 48 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 49 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 50 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 51 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 52 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 53 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 54 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 55 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 56 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 57 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 58 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 59 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 60 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 61 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 62 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 63 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 64 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 65 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 66 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 67 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 68 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 69 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 70 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 71 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 72 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 73 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 74 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 75 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 76 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 77 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 78 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 79 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 80 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 81 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 84 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 92 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 93 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 94 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 95 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 96 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 97 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 98 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 99 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 100 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 101 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 102 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 103 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 104 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 105 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 106 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 107 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 108 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 109 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 110 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 111 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 112 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 113 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 114 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 115 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 116 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 117 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 118 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 119 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 120 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 121 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 122 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 123 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 124 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 125 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 126 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 127 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 128 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 129 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 130 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 131 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 132 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 133 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 134 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 135 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 136 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 137 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 138 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 139 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 140 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 141 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 142 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 143 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 144 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 145 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 146 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 147 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 148 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 149 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 150 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 151 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 152 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 153 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 154 di 162
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02

	Pagina 155 di 162
	Pagina 16 di 20
	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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	CEI 0-16:2022-03+ CEI 0-16;V1:2022-11+ CEI 0-16;V2:2023+ CEI 0-16;V3:2024-01+ CEI 0-16;V3/EC:2024+ CEI 016;V3/EC2:2024+ CEI 0-16;V4:2025-02
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