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Test report no.: Order no.: Page 1 of 204
Kunden-Referenz-Nr.: 2026754 Auftragsdatum: 2022-04-19

Client reference no.: Order date:

Guangzhou Sanjing Electric Co., Ltd.

é?ftre.lggeber: No.9, Lizhishan Road, Science City, Guangzhou High-tech Zone, Guangdong
ient; ;
P.R. China
Prifgegenstand: ALL-IN-ONE ENERGY STORAGE SYSTEM
Test item:

Bezeichnung / Typ-Nr.:
Identification / Type no.:

HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X
Note: X=1,2,3,4 (Number of Battery Modules)
AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X
Note: X=1,2,3,4 (Number of Battery Modules)

Auftrags-Inhalt:
Order content:

AK Certification

Prafgrundlage:
Test specification:

CEI 0-21:2022-03

Wareneingangsdatum:

Date of sample receipt:

2022-05-25

Prifmuster-Nr.:
Test sample no:

A003267766-002

Priufzeitraum:
Testing period:

2022-12-12 - 2023-01-11

Ort der Prifung:
Place of testing:

TUV Rheinland (Shanghai)

Co., Ltd. )

Pruflaboratorium:
Testing laboratory:

TUV Rheinland (Shanghai)
Co., Ltd.

Prufergebnis*:
Test result*:

Pass

gepruft von:
tested by:Jiayu Hu

Datum:

Date: 2023-01-11

Stellung / Position:

genehmigt von:
authorized by:Allen Hu

Jougn o

Ausstellungsdatum:
Issue date: 2023-01-11

Project Engineer Stellung / Position:

Allen  Hu

Reviewer

Sonstiges /
Other:

The product maybe installed with Storage Battery System BU2-5.0-HV1.

Zustand des Prifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prufmuster vollstéandig und unbeschadigt
Test item complete and undamaged

N/A = nicht anwendbar
N/A = not applicable

* Legende:
* Legend:

P(ass) = entspricht 0.g. Prufgrundlage(n)
P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht o0.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/T = nicht getestet
N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the above mentioned test sample as. Without permission of the test center this test report is not
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.
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A TUVRheinland®

Test Report No.: CN22EMBE 001

X CEI0-21:2022-03

TEST REPORT

Regolatecnica di riferimento per la connessione di Utenti attivi e passivi alle reti
BT delle imprese distributrici di energia elettrica
/Reference technical rules for the connection of active and passive users to the LV electrical

Utilities

Report reference no..........ccc......... :
Tested by (name + signature) ........ :
Approved by (name + signature) ....:
Date of ISSUE ......ccvvvvviiiiiiiiiiiiiiiin, :
Total number of pages.................... :
Testing Laboratory ............oeeeeennn. :
AdAreSsS.....i :

CN22EMBE 001

See coverpage

See coverpage

See coverpage

See coverpage

TUV Rheinland (Shanghai) Co., Ltd.

No. 177, 178, Lane 777 West Guangzhong Road. Jing’an
District. Shanghai.200072 P.R. China

Applicant’s name.......................... :
AdAreSSs ... :

Guangzhou Sanjing Electric Co., Ltd.
No.9, Lizhishan Road, Science City, Guangzhou High-tech Zone,
Guangdong P.R. China

Test item description.................... :
Trade Mark..........ooooeeii, :

Manufacturer .........covevvveieveeiivneeenns, :

Model/Type reference..................... :

Ratings.....ccoovviveeiieie e, :

ALL-IN-ONE ENERGY STORAGE SYSTEM

SA.J

Same as applicant.

HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note:
X=1,2,3,4 (Number of Battery Modules); AS2-yyK-S-X (yy=3, 3.6, 4,
4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

See model list and marking label on following pages.

Sample oo, :
Samples received on ...................... :
TUV reference samples.................. :

Samplestested N....coooeevvvvvviinennnnn. :

See coverpage
See coverpage

See coverpage

TeStiNg coovoeeviiee e, :
Start Date: ........cccccevenriiiiiii, . See coverpage
End Date: ....ccccccvvvvviiiiiiiiiiiiii, : See coverpage

| risultati del rapporto di prova si riferiscono esclusivamente ai campioni sotto test. Senza l'autorizzazione scritta di TUV Rheinland
Italia S.r.I., questo documento pud essere riprodotto solo integralmente

The results in this Test Report are exclusively referred to the tested samples. Without the written authorization of TUV R heinland Italia
S.r.l., this document can be reproduced only integrally




A TUVRheinland®

Test Report No.: CN22EMBE 001

Testing procedure and testing location:

[ Testing Laboratory: TUV Rheinland (Shanghai) Co., Ltd. -
No. 177, 178, Lane 777 West Guangzhong Road. Jing’an

Testing location/ address............................ District. Shanghai. 200072 P.R.China

[J Associated Laboratory:
Testing location/ address...........cccceevveeennnt
Tested by (name + signature).......... :

Approved by (+ signature) ............... :

[]  Testing procedure: TMP
Testing location/ address...........cccceeveeeennnt

Tested by (name + signature).......... :

Approved by (+ signature) ............... :

[]  Testing procedure: WMT
Testing location/ address...........ccccoevveeennn

Tested by (hame + signature).......... :
Witnessed by (+ signature).............. :

Approved by (+ signature) ............... :

[]  Testing procedure: SMT
Testing location/ address...........ccccoeveeeeenn

Tested by (hame + signature).......... :
Approved by (+ signature) ............... :

Supervised by (+ signature)............. :

[]  Testing procedure: RMT
Testing location/ address............cccoeeeeeenn

Tested by (hame + signature).......... :
Approved by (+ signature) ............... :

Supervised by (+ signature)............. :

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Reference Standard:

CEIl 0-21:2022-03
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti BT delle imprese distributrici

di energia elettrica
/Reference technical rules for the connection of active and passive users to the LV electrical Utilities.

The standard refers to the following standards:

Allienamento al Regolamento UE 2016/631, UE 2016/1388 e UE 2016/1447 (RfG)
/ Allignment with the Regulation UE 2016/631, UE 2016/1388 e UE 2016/1447 (Requirements for Generators - RfG)

CEI EN 60068-2-2:2008-11

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

CEI EN 60068-2-78:2002:03

Prove ambientali - Parte 2-78: Prove - Prova Cab: Caldo umido, regime stazionario
/Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

CEI EN 60068-2-1:2007:11

Prove ambientali - Parte 2-1: Prove - Prova A: Freddo
/Environmental testing - Part 2-1: Tests - Test A: Cold

CEI EN 60068-2-14:2010

Prove ambientali - Parte 2-14: Prove - Prova N: Cambio di temperatura
/Environmental testing - Part 2-14: Tests - Test N: Change of temperature

CEI EN 60255-5:2001-11
Parte 5: Coordinamento dell'isolamento per i relé di misura e per i dispositivi di protezione

Prescrizioni e prove
[Electrical Relays - Part 5: Insulation coordination for measuring relays and protection equipment — Requirements and tests

CEI EN 61000-3-2:2007-04 + CEI EN 61000-3-2/A1/A2:2011-09

Compatibilita elettromagnetica (EMC)

Parte 3-2: Limiti - Limiti per le emissioni di corrente armonica (apparecchiature con corrente di ingresso <=
16 A per fase)

[Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current <= 16 A per
phase)

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

CEIl EN 61000-3-3:2009-09

Compatibilita elettromagnetica (EMC)

Parte 3-3: Limiti - Limitazione delle variazioni di tensioni, fluttuazioni di tensione e del flicker in sistemi di
alimentazione in bassa tensione per apparecchiature con corrente nominale <= 16 A per fase e non soggette

ad allacciamento su condizione
/Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations and flicker in public low-
voltage supply systems, for equipment with rated current <16 A per phase and not subject to conditional connection.

CEI EN 61000-3-12:2012
Compatibilita elettromagnetica (EMC)
Limiti per le correnti armoniche prodotte da apparecchiature collegate alla rete pubblica a bassa tensione

aventi correnti di ingresso > 16 A e <= 75 A per fase
/ Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current =<16 A per
phase)

CEI EN 61000-3-11:2011

Compatibilita elettromagnetica (EMC)

Limitazione delle variazioni di tensione, delle fluttuazioni di tensione e del flicker in sistemi di alimetazione
pubblici a bassa tensione - Apparecchiature con correnti nominali < 75A e soggetti ad allacciamento su
condizione

| Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations and flicker in public low-
voltage supply systems, for equipment with rated current =<16 A per phase and not subject to conditional connection

CEI EN 60146-1-1:1997 + A1:1998
Convertitori a semiconduttori - Prescrizioni generali e convertitori commutati dalla linea

Prove di isolamento (8§ 4.2.1).
| Semiconductor converters - General requirements and line commutated converters - Part 1-1: Specification of basic requirements
Insulation tests (8. 4.2.1).

CEIl 0-21: 2022-03
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Document not attached recalled into this test report:

A TUVRheinland®

Test Report No.: CN22EMBE 001

Appendix
No.

Description

Page(s)

1

Attachment-Photo document

39

2

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Informazioni generali sul prodotto / General product information:

Product:

Static generator (Photovoltaic grid tied inverter)
Energy Storage System (EES)

Synchronous generator

Asynchronous generator

Wind Full converter (FC)

Wind Doubly Fed Induction Generator

OoO0O0OXO

License Holder:
Address:

Guangzhou Sanjing Electric Co., Ltd.
No.9, Lizhishan Road, Science City, Guangzhou High-tech Zone,
Guangdong P.R. China

Manufacturing plant:
Address:

Guangzhou Sanjing Electric Co., Ltd.
No.9, Lizhishan Road, Science City, Guangzhou High-tech Zone,
Guangdong P.R. China

Model(s):

For Complete list of product see 'General Product information'
Section

N°serie / Serial n°:

/

Testing Location:
Address:

8. N.1 Esecuzione delle prove — accreditamento
N.1 Testing - Accreditation
X EA-ISO/EN 17025 testing Laboratory

(See testing laboratory address)

] Manufacturing Plant / Customer facility
EA - ISO/EN 17025 testing Laboratory (witnessing)
(see Manufacturing plant address)

Testing Laboratory:
Address:

TUV Rheinland (Shanghai) Co.,Ltd.
No. 177, 178, Lane 777 West Guangzhong Road. Jing’an

District. Shanghai. 200072 P.R.China

Input Voltage (Rated):

See model list

Output Voltage (Rated):

See model list

Firmware version:

Inverter: Control board: V1.010 Display: V 6.011
Battery System: V1.09

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Testitem particulars.........ccoveviiiiiiiieiii e :
Equipment mobility ...............oooo :

Connection tothe MainNs .......ccooovvevviiiiiiiiieeeeee, :

Enviromental category .........ccoooeiiii :
Over voltage category Mains.........ccccccvvvvveiiieieenennn. :
Over voltage category PV .......cccccccciiiiiiinnnn. :

Mains supply tolerance (%) ........ccccevvveiniineeneeeennnnnnn. :

Tested for power SYStemMS .......ccovvvvvviiiiiiiiiiiiiiieeeenn. :

[] Stationary [X fixed
X permanent connection
[] pluggable equipment
X outdoor

X ovci

X ovcii
According to the specified supply range.
see model list on the following pages for details.

TN, TT

IT testing, phase-phase voltage (V).....ccccceevveeerenenns . ON/A
Class of equipment..........cccccevveeiiiiiciiieeeee e : X Class |
Pollution degree.........cooevi : XIPD3
Test case verdicts:

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

Test object does meet the requirement...................... . P(Pass)
Test object does not meet the requirement................ . F(Fail)

LI 1] Lo :
Date of receipt of testitem .........cccoooeeiiiiiiiiiiiieieee, :

Date (s) of performance of tests..........ccccccceeeiiiernnens :

See first page

See first page

General remarks:

laboratory.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing

The test results presented in this report relate only to the items tested.

”(see remark #)” refers to a remark appended to the report.

”(see annex #)” refers to an annex appended to the report.

”(see enclosure #)” refers to additional information appended to the report.
”(see appended table)” refers to a table appended to the report.

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

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

General product information:

DISPOSITIVO DI

PROTEZIONE DI

DISPOSITIVO DI

DISPOSITIVO DI

INTERFACCIA INTERFACCIA CONVERSIONE GENERAZIONE
STATICA ROTANTE
X X X L]

Description of tested item:

Verified Sample:

biesgizions ALL-IN-ONE ENERGY STORAGE SYSTEM
/Description:
Guangzhou Sanjing Electric Co., Ltd.

No.9, Lizhishan Road, Science City, Guangzhou High-tech Zone, Guangdong
P.R. China

HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X

Note: X=1,2,3,4(Number of Battery Modules)

AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X

Note: X=1,2,3,4(Number of Battery Modules)

Costruttore /
Manufacturer:

Modello/ Model

N°serie / Serial n° /
Number of phases 1
Test Setup:
Syrumant-d-misur:
Sogamz @ /K Hrgenk-aT
poeEE InCC” e ——
X
=
'7.:_
Caricodn- CA

Figura 20 — Simulatore di rete BT

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Technical Information:

The PCEs under test HS2-3K-S2-X, HS2-3.6K-S2-X, HS2-4K-S2-X, HS2-4.6K-S2-X, HS2-5K-S2-X,
HS2-5K-S2-B-X, HS2-6K-S2-X, Note: X=1,2,3,4 (Number of Battery Modules) and AS2- 3K-S-X, AS2-
3.6K-S-X, AS2-4K-S-X, AS2-4.6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X and AS2-6K-S-X, Note: X=1,2,3,4
(Number of Battery Modules) is a single phase non-isolated multifunction bi-directional Energy Storage
System which will be installed and connected to the grid network or standalone.

The PCE under test is an Inverter which utilizes the advanced power electronics conversion
componentssuch as MOSFET, IGBT to convert the variable DC power generated from the photovoltaic
(PV) arrays as well as batteries to the stable utility AC power which can be fed into the commercial
electrical grid. The battery port can be charged by the energy from either PV port or AC grid port. The
PCE under test is also able to work in stand-alone mode while the grid voltage is not present.

When the off-grid function is enabled, the product only joins in dynamic grid supporting during the
transition period from on-grid mode switching to off-grid mode. When the off-grid function is disabled,
the dynamic grid supporting would be entirely joined. The equipment with model name HS2-3K-S2-X,
HS2-3.6K-S2-X, HS2-4K-S2-X, HS2-4.6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-6K-S2-X, Note:
X=1,2,3,4 (Number of Battery Modules) and AS2- 3K-S-X, AS2-3.6K-S-X, AS2-4K-S-X, AS2-4.6K-S-X,
AS2-5K-S-X, AS2-5K-S-B-X and AS2-6K-S-X, Note: X=1,2,3,4 (Number of Battery Modules) is a single
phase non-isolated multifunction bi-directional Energy Storage System which will be installed and
connected to the grid network or standalone.

The equipment consists of an Inverter and energy storage battery modules (BU2-5.0-HV1), the
number of battery modules ranges from 1 to 4 which determined by the customer's use requirements.
The equipment shall be fixed to suitable manner as specified in the installation instruction.

The EUTSs contains filters for smoothing the output voltage and for EMC, switching and control
circuits. Electronic circuits are mounted on a number of PCBs interconnected by appropriate
connectors and wires. Power board including electronics components is mounted on the heat sink to
earthing by metal screw and spring washer.

DC battery terminals connected to battery, AC output direct connected to grid or load and protective
Earthing are provided by dedicated earthing terminals. Grid is protected combination with a two series of
relays as redundant build for ensure the inverter can independent disconnected from gird while a relay
was fault.

During fault condition defined in this standard, after the DSP receives the abnormal signal from the
relevant protective detection circuit, the relays will operate to disconnect the DC active lines from grid
automatically. The master DSP and slaver MCU have capacity independently to disconnect from gird,
when any grid fault had happened.

The maximum ambient temperature permitted by the manufacturer’s specification is 50°C and derate

the output power from 45°C.

The equipment totally has 7 working models:

1. PV-Grid: The inverter is in inverting state, converts DC into AC that meets the requirement of
power grid department in installation region, and feeds the energy from PV to the power grid.

2. PV-Battery: The inverter is in Boost or Buck state, feeds the energy from PV to the Battery.
3. PV-Off Grid: The inverter is in inverting state, converts DC into AC that meets the
requirement of power grid department in installation region, and provides power supply for load.

4*, Battery-Grid: The inverter is in inverting state, converts DC into AC that meets the

requirementof power grid department in installation region, and feeds the energy from Battery to
the power grid.

5*, Grid-Battery: The inverter is in rectification state, feeds the energy from Grid to the Battery.

6*. Battery-Off Grid: The inverter is in inverting state, converts DC into AC that meets the
requirementof power grid department in installation region, and provides power supply for load.
7*. Grid-Off Grid: The inverter is in by pass state, converts AC into AC that meets the
requirementof power grid department in installation region, and provides power supply for load.
Working models from 4* to 7* for AS2-3K-S-X, AS2-3.6K-S-X, AS2-4K-S-X, AS2-4.6K-S-X, AS2-

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

5K-S-X and AS2-6K-S-X, AS2-5K-S-B-X, , Note: X=1,2,3,4 (Number of Battery Modules).

£
o

)

e e | -
|

Elgl fLuu i

=y |
B

The system diagram block for models
HS2-3K-S2-X, HS2-3.6K-S2-X, HS2-4K-S2-X, HS2-4.6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-6K-S2-X,
Note: X=1,2,3,4 (Number of Battery Modules)

mise | O

==

The system diagram block for
AS2-3K-S-X, AS2-3.6K-S-X, AS2-4K-S-X, AS2-4.6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-6K-S-X,
Note: X=1,2,3,4 (Number of Battery Modules)

Integrated interface protection and control device disconnect from grid network in case any one of following
faults occurred:

1.

o g > w N

PV array insulation resistance fault
Residual current fault

Over & under grid voltage

Over & under grid frequecny
Islanding operation

Over DC injection current

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Differences of the models:

The models HS2-3K-S2-X, HS2-3.6K-S2-X, HS2-4K-S2-X, HS2-4.6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X,
HS2-6K-S2-X, Note: X=1,2,3,4 (Number of Battery Modules) and AS2-3K-S-X, AS2-3.6K-S-X, AS2-4K-S-X,
AS2-4.6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-6K-S-X, Note: X=1,2,3,4 (Number of Battery Modules) are

same as the construction, hardware and software, except the output power adjusted by software, the
difference as below:

Model HS2- HS2- HS2- HS2- HS2- H5?<2 HS2- AS2- AS2- AS2- AS2- AS2- ;\KSZS AS2-
3K- 3.6K- 4K- 4.6K- 5K- 52-B- 6K- 3K-S- 3.6K- 4K-S- 4.6K- 5K-S- B-X 6K-S-

Differen S2-X S2-X S2-X S2-X S2-X X S2-X X S-X X S-X X X
Output
power 3000 3680 4000 4600 5000 5000 6000 3000 3680 4000 4600 5000 5000 6000
W)
Max.
Apparent a4 4 a4 4
Power 3300 3680 00 600 5500 5000 6000 3300 3680 00 600 5500 5000 6000
(VA)
PV input 2 MPPT

Coversion power subsystem: HS2-6K-S2-X (X=4) (Pmax), HS2-3K-S2-X (X=1) (Pmin)
Storage subsystem capacity: BU2-5.0-HV1, Number of battery module=4 (Emax)
BU2-5.0-HV1, Number of battery module=1 (Emin)

Remote control:
Remote shutdown should be connected as illustrated below.

PV Array

All-in-one

Data collector

3 0

Sever Web/App

The product was tested on:

Inverter: Control board: V1.010 Display: V 6.011
Battery System: V1.09

Test condition:
Temperature: 25°C Relative humidity: 65%

CEl 0-21: 2022-03
Annex A - B - Bbis Page 12 of 204



TUVRheinland®

Test Report No.: CN22EMBE 001

Copy of marking plate:

A "l
Guangzhou Sanjing Electric Co., Lid. Guangzhou Sanjing Electric Co., L.
[SAJ el S A ) Fehaeri
All-In-One Energy Storage System All-In-One Energy Storage System

Type: HS2-3K-S2-X Type: H52-3.6K-52-X
[ M. Input Vhiling e 5500 [ M. Input blinge S5
Py MIPPT \blinge Range Q5000 Py MPPT Wbliage Range A-E000
Input | M. npat Curmnt 1847 184 Input | M inpet Curmnt 16 18
Shart Cirouit Current 1920 1928 Shorl Cinouit Current 19241924
‘altage Fangs B5-A500de ‘Vaitage Fange B5-A500 de
Battery | M. Charging Cusent A Battery | M. Charnging Cusent A0de
M. Dischanging Curment e e Dischanging Curment s
Rated \aitage LMPE 2202300 Rated ‘aitag e LMPE 2202300
AC Rated Frquency SO G0Hz AC Rated Fraquency SO G0Hz
INPUt | e Cusmrans 26 1Asc PUT | Mo Curent 2 D
Rastesd Powar 0005 Rastesd Powar R0
M. Ayppmnent Poswer A0 M. A ppmnent Poswer BER,
Rated Valtags LMPE 22072500 Rated Valtags LMPE 2002300
AC Rated Fequency SO 80Hz AL Rated Frquancy S0 80Hz
Rated Curmnt 13 Dduac Rated Curmnt 16 0duac
Output |y Continuous Cument 15 DA OUIPUL | pex Cortinunus Curment b
Powar Factar Bi.. 108 Powar Faciar i1 .. .08
. Appmrant Poswaer SO00A e A ppmrant Poswer SRR
Backup | Rated Vatage LMPE 2202300 Backup | Fated Vatage LMPE 2202300
Cutput | Reted Faquancy S B0k Output | Rated Fegquency 50 B0z
e Confinuous Curmant 13 Bilac e Confinuous Curmant 16 Fikae
Opaming Tamparatum Range: -1 0FC-500C Opaming Tamparatum Range: -1 AC-500C
Owarvaliage Categary :TL{DC), E{AC) Owarvaliage Categary :TL{DC), @{AD)
Protective Class: | Ingress Protecian: IPG5 Protective Class: | Ingress Protecion: IPG5
L Invartar Topalagy : Non-izalated ) N Invartar Topaagy : Non-izaatsd )
Micte: ¥=1, 2, 3, i of Modules) Miche: ¥=1, 2, 3, i of Mocues]
[0 1 Batery Modda's Qo ]2 Bamary Mt 00N [0 1 Batery Modda'S 0t [ 2 Baary Ml 0.0RN
O 3 Bamery Modses! 5 0ot [ Bammey ol as 50 Ok [ 22 amery Modses! 5 000 4 Bammey Moo 50 Dt

I A2 A @ E A2 A @
(€ A ® & € A ® &

SIN SIN
PIC PIC
Mg ariai: MADE |NCHBMA Ianp e MADE |MC HBA
A A N A
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TUVRheinland®

Test Report No.: CN22EMBE 001

Guangzhou Sanjing Electric Co., Lid. \ll -[,_ - Guangzhou Sanjing Eleciric Co., Lid. -"I
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Taskowwa e oo Lol sreosfun-alorc oon <N -— - Taskowsa mi-sesioam Comall srecsfua-shcre on

All-ln-One Energy Storage System
Type: H52-4.6K-52-X

SAJ
All-ln-One Energy Storage System
Type: H52-4K-52-X

[ M. gt Vrlige 5500 [ M. gt Maliage 550
PV MPPT \biltage Range S-H000 PV MPPT \ubitags Rangs S5O0
Input | M. inpat Cursnt 1BAJ 16A, Input | M. pet Curmnt 1BAS 164
Shart Clrouit Current 192401924 Shart Clirouit Current 192401924
Veliage Range 85450 do Veltage Range 854500 do
Battery | Max. Charging Cusent s Battery | Max. Charging Cusent s
M. Dischanging Currant e M. Discharging Current Alde
Rated Valtage LINPE 220230V Ratad Vi e L/MPE 2202300
AC Rated Fesquency SIY G0Hz AC Rated Fequency SO 60Hz
Input Mo Curan 24 A Input Mo Cusrand 50 0Aac
Rated Posar SO0 Rated Posar SR00NW
M. Apparant Power AANVA M. A ppanent Powes AB0OVA
Rated Valtage LNPE 220230V Ratad Vi e L/MPE 2202300
AC Rated Fequency S0V B0Hz AC Raterd Fraquency 50 G0Hz
Rated Curmnt 17 Ahae Rated Curmnt 0 e
Output | ye Comnunus Currant 0 D Output | ye Comnunus Currant 0 e
Powsr Factor 080108 Powsr Factar 080.1..0 .8
M. Appanent Power ADDIA bk Appmrent Poswaer RO,
Backup | Rated Vatage LMPE 220030 Backup | Rated Vatage LMPE 220030
Output | Reted Frquancy S0V B0z Output | Rated Frquancy S 0z
b Coninuous Curnent 18 Dhac b Coninuous Current 20 Sdac
Opaming Tamparatums Ranga: -1 0FC=50°C Opaming Tamparatums Range: -1 0FC=507C
Owarvaliags Categary :IL{DC), M{AC) Owarvaliags Categary :I0{DC), M{ALC)
Protective Claze: | Ingress Protacton: IPE5 Protactiva Class: | Ingress Protacion: IPE5
\_Invariar Topalagy : Man-isalated

\_lnwariar Topdlagy : Non-isaiated

Mcte: %=1, 2, 3 Shumibe of Moadolies]
O 1 Bakery Modde!S ot (]2 Bafery Mo 006
O 3 8ameey Mo des'15 0t [ Bamey Moo 20 Ok

Z A2 A @
(€ A ®© &

Bactac ¥=1, 2, 3, i of Modles)
[0 1 Baiery Modse's St [ 2 Bameny Mokt 00N
[ = Bamery Moddes! 5 0o []4 Bammey Mol s /20 Ol

Z A2 A @
€ A @ &

SIN SIN
PIC PIC
Ry sl MLADE M HIMA e ariaer MLAIDE M HIMA
N A W A
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TUVRheinland®

Test Report No.: CN22EMBE 001

Guangzhou 5ur|_||| gEIet,m. Co, Lid. -"I -I Guangzhou Sanjing Eleciric Co., Lid. -"I
ISA ) e SA .
[T SERAp R ) l:-ulunuq-q.um::on Fstrewa ml-se=iooT Corisl srecefun 4hons oo

All-In-One Energy Storage System All-In-One Energy Storage System
Type: HS2-5K-S2-X Type: HS2-5K-S2-B-X
[ M. Input Vblinge 5500 [ M. Input Vhiling e S50
PV MIPPT Waliage Range 05000 Py MIPPT \blinge Range Q5000
Input | M npat Curserd 18AJ 184 Input | M. npat Curmnt 1847 184
Shart Chroult Curment 19,200 1928 Shart Cirouit Current 1920 1924
‘Vaitage Range B5-4500de ‘aitage Range 54500 de
Battery | M. Charging Cusent Ade Battery | M. Charging Cusent A
Mime, Dizchanging Curmani Al de Mo, Dischanging Curnent AlAds
Rated \oltags LMPE 229072300 Rated Valtags LMPE 202300
AC | Ruted Fecuency S0/ B0Hz AC | Bated Fraquency S0/ B0Hz
Input Moy Cument £3 5has Input | yer coman £3 5Aas
Rasted Powar SO0V Rasted Powar SOO0DW
hliznc. Apgmrant Power SS00A M. Ayppmnent Poswer SO0,
Fatted ot LMPE 22002300 Rated \aitage LMPE 2202300
AL Rated Frquency S0 Bz AC Rated Frquency SO Gz
Fated Curssrt M Thac Rated Curmsnt M Thae
Output | ypy Cordnumus Curent 25 G Output | oy Consnuous Curent 2 Fha
Power Factar 08i..1...0u8c Powar Factar Bi.. 108
Mane. Appmiran? Powear SO0 M. Aprmrant Power SO0
Backup | Rated Valtsge LAUPE 220230 Backup | Rated Vatage LAUPE 2200230
Cutput | Rated Fequency S0 B0bz Output | Rated Faquency 50 B0z
b Confinuous Current o Thac b Confinuous Current > Thao
Cpaming Tamparatum Range: -10°C-500C Opaming Tamparatum Range: -1 0FC-500C
Owarvaliags Categary :IL{DC), M{AC) Owarvaliage Categary :TL{DC), E{AC)
Projaciive Class: | Ingress Proteciion: IPG5 Protactive Class: | Ingress Protacian: IPE5
\_Invariar Topalagy : Man-isolated ] \_Invariar Topaliagy : Non-isalated )
Bcte: B=1,2, 5 i of o] B %=1, 2, 3 i of M)
[ 1 Batery Mocdie's it [ 2 Bameey Mo | 00T [ 1 Batery Modia's Bt (]2 Bameey Mo 00N
[ 3 Bamery Modses' 5 3otk [ Baey Mol as 50 Ot O 3 Bamery Modses! 5 0ot [ Bammey ol as 50 Ok

I A2 A @ I A2 A @
(€ A @ &H (€ A @ &

S/N SN
PIC PIC
i el MLADE M CHPMS Mg ariai: MADE | N CHMA
N A N A
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TUVRheinland®

Test Report No.: CN22EMBE 001

—

Guangzhou Sanjing Electric Co., Lid. -"I 1
TR RASAAY  Fue 0

< - E Mesbowwa m-siscricoam C-ral sereonBua- o o

All-ln-One Energy Storage System
Type: H52-6K-52-X

| M. Input Volag e SE0
Py MPPT \bitags Ranga 90-500V
Input | M. Input Cursnt 18AS 164
Shart Chrouit Curnent 192471924
\aitage Range B5-4500da
Battery | Max. Changing Cusent A
M, Dischanging Cunnant A de
Ratad \oitag « LIMPE 202300
AC Rated Frquency S0V G0Hz
Input | e cument 52 Jhac
Fated Powssar BO00
Ml Ay rent Povsser G000
Ratad \oitag « LIMPE 202300
AL Rated Frquancy 50 G0Hz
Rt Curmrnt 26 1Aac
Output |y Corfinuous Curent 27 Ahac
Power Factor 08i...1..0 .8
M. Apgmrent Powar GO0
Backup | Rated Vidtags LNPE 220230V
Output | Rated Faquency 50 B0Hz
Mo Confinuous Currant I7 Afac
Opamiing Tamperatum Ranga: - 10°C=507C
Owarvoliags Categary :IT[DC), M{AC)
Profective Class: | Ingress Protecion: IPG5

\Invariar Topalogy : Non-isalated

Bt Xe=1, 2, 3 it of W]
O 1 Balery Modde!S G []2 B afery Modshes! 00N
[0 3 B amery Mcadaest 15 00t [} Saimey Mol s 220 Ok

2 A2 A @
(€ A ®© &

Guangzhodg Sanjing Elestic Co., Lld.
ol - FE{NLESFEERY Fun R0 RSSTERY

—
FI . '-I o
N - L Pskrears migeciic Bl g imaj-slecire. om

All-In-One Energy Storage System
Type: AS2-3K-5-X

-

\iaitage Fange 54500 de:
Battery | Mam:. Charging Cumant Aldde
Mz, Discharging Current A0dds
AC Rated Valtage LAVPE 2200230
Input Rated Frquency SV B0Hz
Ml Cumrent 26.10ac
Rated Powar A000W
Mz, Apparent Poswer J00A
AL Rated Valtge LINPE 220230V
Output Rated Frquency S E0H=
Rated Cursent 13.0Aac
Mian: Confinuous Curmant 15 0dae:
Power Factar 0.8i...1..0.8c
Mne. Apgmrant Power J00IA
Backup Rated \olings LMPE 2202300
Output | Fated Frquensy S0V 6z
hlan: Confinuous Curmant 13 Bfac
Opaming Tamparatum Range: -10°C~-500C
Owarvalings Categary :I{DC), @{AC)
Protective Class: | Ingress Proteciion: IP65
Invartar Topalagy : Non-izalatad

L.

Banbac =1, 2,3, 4 Ml of Mol )
1 Samery Modse/S0Nn [ Bamery Mo 00T
[ Bamery Mok S0 []4 B abery Mobekes50 00

SIN SIN
PIC PIC
g e MADE INCHBMA Mg el e MADE |NCHBMA
L J A J
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Guangzhou Sanjing Electric Co., Lid.
Tk - FE{NLESFEERY Fun - R0 RSATREY

'[?_
SAJ B .

All-In-One Energy Storage System
Type: AS2-3.6K-5-X

3

ISAS

Guangzhou Sanjing Electric Co., Lid.
ol ~FEINLESEESY Fun - FE0-RSATREY
Fabrenen et onT Dol pereedSnnskeons somy

All-In-One Energy Storage System
Type: AS2-4K-5-X

L. -

Mobec ¥=1, 2, %, & Namber of Modkues)
[0 Bamery Modae!S 0wt []2 Bamary bocshes! Q0K
[z Bamery Mo S0 []4 Bamery Mobekes20 000

2 A2 A @
€ A @ &

i Vedtge Fangs 52500 de I \iedtngs Fangs 854500 d
Baﬂ:ar}r M. Charging Cument Al Baﬂgr}r M. Charging Cumant T e o)
Man:. Discharging Current AlAds M. Dischanging Current A de
AC Rated Voltags LMPE 2202300 AC Rated oltage LINPE 22002300
Input Rated Frquency SO G0Hz Input Rated Fraquancy S0 G0Hz
p e Cumrant J2Mac P M Cusrant 3 e
Rated Powar IGA0W Rated Powar D00
Mane. Ayppanant Poswer ARROVA, M. Appanent Power & AN
AC Rated Valtags LMPE 22230V AL Fated Walitng e LPE 2200230V
Output Rated Fequency SO 80Hz Output Rated Fequency S0 60Hz
Rated Curmnt 16 iae Rated Curmnt 17 Al
b Coninuous Curment 16 DAac bl Coninuous Curment 20 DAac
Power Factar 08108 Power Factar 08108
b, Appmrent Poswar SERRTA, M. Apgmrant Powar A O
Backup | Rated Valtage LMPE 2202300 Backup | Rated Valtage LMPE 2207230
Output | Reted Frquency S0 80z Output | Rated Frcuency S0V B0z
Max Confinuous Currant 16 Thac Max Connuous Current 18 2
Opamiing Tamperatum Range: -1 FC=500C Opaming Tamparatum Range: - 10C=507C
Owarvaliags Categary :IL{DC), M{AC) COwarvaliags Categaory :I{DC), M{AC)
Protective Class: | Ingress Proteciion: IP65 Profective Class: | Ingress Proteciion: IPG5
Inwvariar Topaagy : Non-izalated Inwariar Topalagy : Mon-izalatad

L. ",
Mobe- X=1, 2,3, 4 Mambee of Modkd ]
01 Bamery ModdeS 0wt []2 Bamery o1 00N
[ Bamery Mo S0 []4 B anery Macskes20 000

SIN SN
PIC PIC
g s it MADE INCHMA N el MADE INCHBMA
. A '-\. A
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Annex A - B - Bbis

Page 17 of 204




TUVRheinland®

Test Report No.: CN22EMBE 001

—

— Guangzhou Sanjing Electric Co., Lid.
SA J et

o . L vagtownra miHeei oo vl recsng-ecre o

All-ln-One Energy Storage System
Type: AS2-4.6K-5-X

-

Viaitage Range 54500 de
Battery | M. Charging Cusent Aldde
M. Discharging Current AlAde
AC Rt Vil LIMPE 220230V
Input Rated Frquency S0 G0Hz
Mo Cumant Al ac
Rated Power SHO0W
e, Apparant Powar Er Y
A Rated Voltage LAPE 220230
Output Rated Fequancy S0 G0Hz
Rated Cursent 20 e
M Confinuous Curmant 2 D
Power Factar 0.8i..1..0.8c
e Ay ren ! Povwser AB00VEH,
Backup | Fated Valage LINFE 220230W
Output | Rated Frgquancy 50 60Hz
M Confinuous Curmant 20 Qe
Opaming Tamperatum Ranga: -10°C-507C
Owarvaliage Categary :IT{DC), @A)
Profective Class: | Ingress Proteciion: IPG5
Invariar Topalogy : Mon-izolated

1 ",
Mot X=1, 2,3, 4 Mambee of Mockles]

1 Bafery Modde/S 0kt []2 Baary Modhes! 00k

0= Bamery Mok 1S 0s0h  []4 5 amesy Mo a2 Ot

SN

PIC

e MADE INCHMNA

—
— Guangzhou Sanjing Electric Co., Lid.

SAJ e
N - 4 L Fricoom Bl o

All-ln-One Energy Storage System
Type: AS2-5K-5-X

(" Vidtage Fangs 05850 |
Battary | Max. Charging Cusant e
Mim:. Discharging Current AlAde
AC Rated \oltage LIMPE 220230
Input Rated Fequency SV B0Hz
Mllan: Cumrant 43 Shao
Fated Poamr SO00N
Mz, Appanent Power S50
AC Rated \olinge LAPE 220230V
Out FILIt Rated Fequency S0V Gz
Rated Curmsnt 21.7hac
Mlien: Confinuous Curmant 25 (e
Power Factar 08i...1..0u8c
Mimc. Appmnent Power SO00A,
Backup | Fated Valiagas LINPE 220300
Output | Rated Frquency S0 60z
Mlen: Coninuous Curmant 0 T
Opaming Tamparatum Ranga: -10°C-500C
Owarvaliags Categary :IL{DC), M{AC)
Prociive Class: | Ingress Protecion: IPG5
Invartar Topdlogy : Non-isalated

L. -
Biobec =1, 2,3, & lamber of Modd )

1 Bamery MosdaS 0k []2 Bamery Mo 00

[z Samery Mokt S00AT  []4 Bamery Morksest0 0ok

SN

PiC

Ry el MADE IMNCHMNA
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A TUVRheinland®

Test Report No.: CN22EMBE 001

— Gua.-'!g.:lmu Sanji:'g Elfac-_ric Co, L.
SAJ e
All-In-One Energy Storage System

Type: AS2-5K-5-B-X

[ Vidtage Fangs A5-250 e |
Battery | Max. Charging Cusent Addude
M. Discharging Current AlAde
AC Rated \alings LINPE 22002300
Input Rated Fequency SO B0Hz
e Cusrend 43 Shae
Rated Powsr 000V
M. Appanent Powes SO0
AC Rated Valitage LAVPE 2202300
Output Rated Frquency SO 80H=z
Ratad Curmnt M Thac
b Coninuous Curment 22 Thac
Power Factor 80...1...0. 8
e Appmrent Powaer SO0,
Backup | Rated Valtage LINWPE 2202300
QOutput | Rated Fequancy 50/ 80Hz
b Coninuous Curment 22 Thac
Opamiing Tamparatum Ranga: -1 0FC=500C
Owarvaliage Categary :IL{DC), E{AC)
Protactive Clazs: |  Ingre=ss Profaciion: P65
Inwvariar Topalogy : Non-isalated

-, -

Blotec X=1, 2,3, 4 Moamdee off Mol e
1 Bamery Modde!S0wAn ]2 Baery Mook 00k
[ Bamery Mok S0 []4 Bamery Moksks'20 00k

Z A2 A @
(€ A @ &

SIN

PiC

s sl MADE |MCHMA

—
— Guangzhou Sanjing Electric Co., Lbd.

SA J e
N - 4 L fricoon Bl o

All-In-One Energy Storage System
Type: AS2-6K-5-X

I Vidtnge Range A5-450Vde
Battery | Mam:. Charging Cumant Aldde
M, Discharging Current A0dds
AC Rated Valtage LMPE 2202300
Input Rated Frquency SV B0Hz
Ml Cumrent 52 i
Rated Power B00DW
hliznc. Apparant Power B0
AL Ratad Voltage LMPE 2202300
Output Rated Frquency S E0H=
Rated Cursent 26.1Mac
Mian: Confinuous Curmant 27 Ahac
Power Factar 0.8i...1...0.8c
Mne. Apgmrant Power SO0
Backup | Rated Vatage LNFPE 2202300
QOutput | Rated Fequency S0 G 0Hz
hlan: Confinuous Curmant 27 Ahac
Opaming Tamparatum Range: -10°C~-500C
Cwarvalings Categary :IL{DC), @{AC)
Profective Class: | Ingress Protecion: IPE5
Inwartar Topalogy: Non-isalatad

L. -
Biobac 3=1, 2,3, 4 Mlamiaer of Mo )

1 Samery Modse/S0win [ Bamery Mot 00T

[ Bamery Mok S0 []4 B abery Mobskes50 00

SN

PiC

o sl MLADE |MCHBA
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TUVRheinland®

Test Report No.: CN22EMBE 001
i

=
F
Er"- Guanghou Sanjing Bl ctric Go_, Lid.
i o il - a1 i -l
| = o

[ L e e —

Rechargeable Lidon Battery Module
Type: BU2-5.0-HV1

r “n
Batiary Typa Lighiurmn-n
Total Enengy Capacky 5.0Wh
Ratad Wholkaga 102 4ude
‘ialiags Ranga BIE-1152de
Max. chargng Curant A0adc
Max Dimchargng Cumant Afhde
Ingress Proteciion IPES
Projecive Class ]
Pammitiad Hurmidiy i
Charging Tampamium Oe-60T
Dizcharging Tamparaturs 10 =501

*Doo not subject the battery toany strong force.
*Donot dizassemble the battery.

"Donot shortcircult the batterny.

Do not place the battery near a heat sowrca.

HE®
CEA @D A

S/N

P/C

o e MADE M CHIMA

L J
Storage Battery System Model BU2-5.0-HV1

CEl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Model list:

Model list

HS2-
3K-S2-X

HS2-
3.6K-52-X

HS2-
4K-S2-X

HS2-
4.6K-S2-X

HS2-
5K-§2-X

HS2-
6K-S2-X

HS2-5K
-S2-B-X

Vmax PV
[Vdc]

550

Isc PV [A]

19.2/19.2

MPPT
voltage range
VMPPT [Vdc]

90-500

Max. Input
Current IMAX
[A] (A/B)
(each

MPPT if more
than 1)

16/16

MPPT Full
Power
Voltage
Range [Vdc]

PV INPUT

110-500

132-500

143-500

162-500

176-500

210-500

176-500

Number of
MPPT

String per
MPPT

Backfeed
Current [A]

Overvoltage
Category
(OVC)

DC side

Battery Type

LiFePO4

Battery
Voltage

Range [V]

85-450

Full load
voltage
range [Vdc]

116-450

140-450

151-450

173-450

187-450

222-450

187-450

Max.

Charging /
Discharging
Current [A]

30/30

Battery DC side

Scalability

BU2-5.0-HV1 (up to 4 battery modules)

Rated
Charging

/ Discharging
current [W]

3000

3680

4000

4600

5000

6000

5000

Overvoltage
Category
(GvO)

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

AC side

AC Output [On-grid]

Rated Output
Voltage Ur
[Vac]

L+N+PE, 230

Rated Output
Frequency
FNETZ [Hz]

50/60

Rated Output
Power [W]

3000

3680

4000

4600

5000

6000

5000

Max.
Apparent
power [VA]

3300

3680

4400

4600

5500

6000

5000

Max. Output
Current Imax
[A]

15

16

20

20

25

27.3

22.7

THD [V /1]
(100%
full power)

<3%

AC Input [On-grid]

Rated Output
Voltage Ur
[Vac]

L+N+PE, 230

Rated Output
Frequency
FNETZ [HZ]

50/60

Max. Input
Current Imax
[A]

26.1

32

34.8

40

43.5

52.2

43.5

AC Output [Back-up]

Rated Output
Voltage Ur
[Vac]

L+N+PE, 230

Rated Output
Frequency
FNETZ [HZ]

50/60

Max. Output
Power [VA]

3000

3680

4000

4600

5000

6000

5000

Max. Output
Current [A]

13.6

16.7

18.2

20.9

22.7

27.3

22.7

Peak Output
Apparent
Power [VA]

3600,60s

4416,60s

4800,60s

5520,60s

6000,60s

7200,60s

6000,60s

THD [V /1]
(@ Linear
Load)

<3%

Common data

Power Factor
cosQ [A]

0.8 leading ~0.8lagging

Max.
Efficiency

97.60%

Euro
Efficiency

97.00%

Acoustic
Noise [dB]

<35dB

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Overvoltage
Category m
(o)Y[®)]
Type of
in)\l/zrter Non-isolated
Hardware
[Version] V1.2
Firmware .
[Version] Control board: V1.010 Display: V6.011
Type of NS
Protection Integrated
Separated by Transformerless
S Protective
5 Class Class |
a Enclosure
- Protection P65
2 (IP)
8 Operating
Temperature -10°C to +50°C (45°C to 50°C with derating)
Range [°C]
Pollution
degree (PD) PD3
Altitude [m] 4000m (>3000m Power Derating)
Size [mm] 354*626*365
Weight [kg] 25
Model list AS2- AS2- AS2- AS2- AS2- AS2- AS2-5K
3K-S2-X |3.6K-S2-X| 4K-S2-X |4.6K-S2-X| 5K-S2-X | 6K-S2-X | -S2-B-X
Battery Type LiFePO4
Battery
Voltage 85-450
Range [V]
Full load
o | Voltage 116-450 | 140-450 | 151-450 | 173-450 | 187-450 | 222-450 | 187-450
% range [Vdc]
L | Max.
> | Charging/
& | Discharging 30/30
8 Current [A]
Scalability BU2-5.0-HV1 (up to 4 battery modules)
Rated
Charging
/ Discharging 3000 3680 4000 4600 5000 6000 5000
current [W]

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Overvoltage
Category Il
(GvO)

Rated Output

Voltage Ur L+N+PE, 230
[Vac]

Rated Output
Frequency
FNETZ [Hz]

50/60

Rated Output
Power [W] 3000 3680 4000 4600 5000 6000 5000
Max.

Apparent 3300 3680 4400 4600 5500 6000 5000
power [VA]

Max. Output

[CAlirrent Imax 15 16 20 20 25 27.3 22.7
THD [V /]
(100% <3%
full power)

Rated Output

Voltage Ur L+N+PE, 230
[Vac]

Rated Output

Frequency 50/60
ENETZ [HZ]

Max. Input

[CAL]Jrrent Imax 26.1 32 34.8 40 43.5 52.2 43.5

Rated Output

Voltage Ur L+N+PE, 230
[Vac]

Rated Output
Frequency 50/60
FNETZ [HZ]

Max. Output
Power [VA] 3000 3680 4000 4600 5000 6000 5000

AC Output [On-grid]

AC Input [On-grid]

AC side

Max. Output
Current [A] 13.6 16.7 18.2 20.9 22.7 27.3 22.7

Peak Output

Apparent 3600,60s | 4416,60s | 4800,60s | 5520,60s | 6000,60s | 7200,60s | 6000,60s
Power [VA]

AC Output [Back-up]

THD [V /1]

(L@ Iai)near <3%
oal

Power Factor _ .
cos® [A] 0.8 leading ~0.8lagging

Max.
Efficiency

97.60%

Euro
Efficiency

Common data

97.00%

CEIl 0-21: 2022-03
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Acoustic
Noise [dB]

<35dB

Overvoltage
Category
(GVQO)

CONSTRUCTION

Type of
inverter

Non-isolated

Hardware
[Version]

V1.2

Firmware
[Version]

Control board: V1.010 Display: V6.011

Type of NS
Protection

Integrated

Separated by

Transformerless

Protective |

Class Class |

Enclosure

Protection IP65

(IP)

Operating

Temperature -10°C to +50°C (45°C to 50°C with derating)
Range [°C]

Pollution

degree (PD) PD3

Altitude [m] 4000m (>3000m Power Derating)
Size [mm] 354*626*365

Weight [kg] 23.7

CEIl 0-21: 2022-03
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Battery:
Model BU2-5.0-HV1

Battery Module BU2-5.0-HV1 (1P32S 102.4V 50Ah)

No. of Modules 1 2 3 4
Rated Energy [KWh] 5.0 10.0 15.0 20.0
Usable Energy [KWh] 4.5 9.0 13.5 18.0

Dimension (H*W*D)[mm] 261*626*365 522*626*365 783*626*365 | 1044*626*365
Weight [kg] 50.5 101 1515 202
Nominal Voltage [V] 102.4 204.8 307.2 409.6
Operating Voltage [V] 89.6~115.2 179.2~230.4 | 268.8~345.6 | 358.4~460.8
Max. Charge Current [A] 30
Max. Discharge Current [A] 30
General Data
Ingress Protection IP65
Mounting Wall-Mounted / Ground-Mounted
Operatlnga'l'negrgperature Charging: 0~50°C; Discharging: -10~50C
Ambient Humidity 0~95% non-condensing
Cooling Method Natural convection
Communication CAN

CEIl 0-21: 2022-03
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Tests performed (name of test and test clause):

Allegato A: Caratteristiche e prove per il Sistema di Protezione di Interfaccia (SPI)
Annex A: Requirements and test for Interface Protection System (SPI)

A.4 Verifiche e prove sul SPI! jtest and inspection on SPI

/Electromagnetic compatibility

(Severita classe 2 — Livello
industriale) — Tab.11

Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento /
Reference conditions PASS HS2-6K-S2-X
A.4.3 (20 °C) — Tab.9
A.4.3.1 Caldo secco / Dry heat test PASS HS2-6K-S2-X
/Functional test on SPI Umidita / Humidity test
A.4.7 CEI EN 60068-2-78 (Test Cab) - PASS HS2-6K-S2-X
(limit conditions) [Tab.12
Freddo / Cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A) - Tab.12
A.4.3.3 Prescrizioni aggiuntive per le prove funzionali
/Additional requirements of the functional test
Ref.

Test CEl 0-21 Ref. standard Result Sample
Insensibilita delle armoniche . _
del relé di frequenza A.4.3.3.1 CEl 0-21:2022-03 PASS HS2-6K-S2-X
Segnale di telescatto A.4.3.3.2 CEI 0-21:2022-03 PASS HS2-6K-S2-X
Segnale di telecomnicazione  |A.4.3.3.3 CEIl 0-21:2022-03 PASS HS2-6K-S2-X
Verifica di insensibilita alla . _
derivata di frequenza (ROCOF) A.4.3.4 CEl 0-21:2022-03 PASS HS2-6K-S2-X
Autotest A.4.4 CEl 0-21:2022-03 PASS HS2-6K-S2-X
Single Fault tolerance A.4.5 CEIl 0-21:2022-03 PASS HS2-6K-S2-X
A.4.6: Prove di compatibilita EMC

Test e Ref. standard Result Sample

CEl 0-21 ’
Compatibilita CEI EN 60255-26
; Refer to EMC
elettromagnetica A 46 CEl EN 50263 PASS report:

CN22K1PC 001

! Interface protection System (SPI) can be integrated to inverter with output power up to 11.08KW.

CEIl 0-21: 2022-03
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A.4.7 Compatibilita Climatica / Climatic compatibility

Ref.
Test CEl 0-21 Ref. standard Result Sample
Caldo secco / Dry heat test PASS HS2-6K-S2-X
CEI EN 60068-2-2 (Test B) - Tab.12
Umidita / Humidity test
Compatibilita Climatica CEI EN 60068-2-78 (Test Cab) - PASS HS2-6K-S2-X
/Climatic compatibility A.4.7 Tab.12
(limit conditions)
Storage conditions Freddo / Cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A) - Tab.12
Ciclo termico /changing temperature AK.co_
CEl EN 60068-2-14 - Tab.12 PASS H52-6K-52-X
| h
Caldo secco / Dry heat test PASS HS2-6K-S2-X
CEI EN 60068-2-2 (Test B) - Tab.12
Umidita / Humidity test
Compatibilita Climatica CEI EN 60068-2-78 (Test Cab) - PASS HS2-6K-S2-X
/Climatic compatibility A.4.7 Tab.12
(limit conditions)
Inverter in working conditions Freddo / Cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A) - Tab.12
Ciclo termico /changing temperature B
CEI EN 60068-2-14 - Tab.12 PASS HS2-6K-S2-X
A.4.8 Prove di isolamento /insulating test
Test ~E. Ref. standard Result Sample
CEl 0-21 ’
Tenuta ad impulso CEI EN 60255-5 B
[Pulse test Note?2 PASS HS2-6K-S2-X
Rigidita Dielettrica CEI EN 60255-5 8
[Dielectric Strength A.4.8 Note ! PASS HS2-6K-S2-X
Resistenza di Isolamento CEl EN 60255-5 .
finsulation resistance Note * PASS HS2-6K-S2-X
A.4.9 Prove di sovraccaricabilita dei circuiti di misura / Measurement circuits Overload
Test e Ref. standard Result Sample
CEl 0-21 ’
N/A SPI integrata
Prove di sovraccaricabilita dei
circuiti di misura A.4.9 CEIl 0-21:2022-03 N/A SPl integrata
/ Measurement circuits Overload
N/A SPI integrata

2 In case of integrated SPI, reference standard for insulating test is the CEl 60146-1-1.

CEIl 0-21: 2022-03
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Allegato B: Prove sugli inverter per impianti indirettamente connessi
Allegato B: Inverter tests for PV plants not directly connected to the grid

B.1 Prove sull’inverter / inverter tests

Ref.

Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento /
IArmoniche di corrente Reference conditions PASS HS2-6K-S2-X
. (20 °C) — Tab.14
Harmonics measurement Caldo secco / Dry heat test
B.1 y PASS HS2-6K-S2-X
(full power, 66% and 33% of max. |11 14 CEIl EN 60068-2-2 (Test B) - Tab.15
power) Tab. 15 Umidita / Humidity test
CEI EN 60068-2-78 (Test Cab) - PASS HS2-6K-S2-X
[] CEI EN 61000-3-2 8278 (Test Cab)
X CEI EN 61000-3-12
Freddo / cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A) - Tab.15
Condizioni di riferimento /
Fluttuazioni di tensione Reference conditions PASS HS2-6K-S2-X
. (20 °C) — Tab.14
Flicker measurement Caldo Secco / brv heat test
I
. . B.1 yheattes PASS | HS2-6K-S2-X
(full power, 66% and 33% of max. | +op 14 CEI EN 60068-2-2 (Test B) - Tab.15
power) Tab. 15 Umidita / Humidity test
CEI EN 60068-2-78 (Test Cab) - PASS HS2-6K-S2-X
[] CEI EN 61000-3-3 8278 (Test Cab)
X] CEI EN 61000-3-11
Freddo / cold test PASS HS2-6K-S2-X
CEIl EN 60068-2-1 (Test A) - Tab.15
B.1.1 Condizioni di connessione, riconnessione ed erogazione graduale della potenza
Connection, re-connection conditions, and gradual increase of the power production
Ref.
Test CEl 0-21 Ref. standard Result Sample
Verifica delle condizioni di
connessione e 8413
riconnessione B. 1 1 1 CEl 0-21:2022-03 PASS HS2-6K-S2-X
/Check of the connection and re- T
connection conditions
Verifica della erogazione o 3
graduale della potenza attiva[8-4.1. 1. i AK_ SO
/Check of the gradual increase of the [B.1.1.2 CEl 0-21:2022-03 PASS HS2-6K-S2-X

power production

CEIl 0-21: 2022-03
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B.1.2 Erogazione della potenza reattiva /Reactive power production (or adsorbtion)

Test

Ref.
CEl 0-21

Ref. standard

Result

Sample

\Verifica dei requisiti costruttivi:
capability erogazione della potenza
reattiva

Check of the constructive requirements:
reactive power production capability
Not Applicable for plant with power
<800W.

8.4.4.2
B.1.2.1

CEI 0-21:2022-03

PASS

HS2-6K-S2-X

Erogazione di potenza reattiva
secondo un livello assegnato

Reactive power production according to
an assigned level

IApplicable for plant with power
>11.08KW.

B.1.2.3

CEI 0-21:2022-03

PASS

HS2-6K-S2-X

Tempo di risposta ad una variazione
a gradino del livello assegnato
Reaction time after a step variation of
the assigned level.

IApplicable for plant with power
>11.08KW.

B.1.2.4

CEI 0-21:2022-03

PASS

HS2-6K-S2-X

Erogazione automatica di potenza
reattiva secondo una curva
caratteristica cosphi= f(P)

Automatic reactive power production
according to a characteristic curve
cos(phi)

B.1.2.5

IAnnex E
E.2

CEIl 0-21:2022-03

PASS

HS2-6K-S2-X

Erogazione automatica di potenza
reattiva secondo una curva
caratteristica Q=f(V)

Automatic reactive power production
according to a characteristic curve

Q=f(V)

IApplicable for plant with power
>11.08KW.

B.1.2.6

IAnnex E
E.2.1

CEIl 0-21:2022-03

PASS

HS2-6K-S2-X

CEIl 0-21: 2022-03
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B.1.3 Limitazione della potenza attiva

/ Active power limitation

Ref.
Test CEl 0-21 Ref. standard Result Sample
Limitazione della potenza attiva
per valori di tensione prossimi al |8 5 3.1
1&?_ % di Ur:_ Cation for vort B.1.3.1 CEI 0-21:2022-03 PASS HS2-6K-S2-X
Ctive power limitation for voltage
alues near to 100 % di Un pnnex F.3
Regolazione della potenza attiva
in presenza di transitori sulla  8.5.3.4
rete di trasmissione B.1.3.2 CEI 0-21:2022-03 PASS HS2-6K-S2-X
Active power regulation in coincidence fAnnex F.3
with transitory on the transmission grid
Verifica del campo di
funzionamento in tensione e 844
frequenza B. 1 33 CEIl 0-21:2022-03 PASS HS2-6K-S2-X
Check the voltage and frequency o
operating range
Riduzione della potenza attiva in
presenza di transitori di
sottofrequenza sulla rete di
frasmissione. 8.5.3.4 CEl 0-21:2022-03 PASS | HS2-6K-S2-X
Active power reduction in coincidence 81331
\with transitory on the transmission grid
Not mandatory on static generator
Limitazione della potenza attiva
su comando esterno
proveniente dal Distributore S.5.3.3
Active power limitation in coincidence |B.1.3.4 CEl 0-21:2022-03 PASS HS2-6K-S2-X
with external command coming from the IAnnex F.4
Electricity Distributor ’
Not Applicable for plant with power
<800W.

CEIl 0-21: 2022-03
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B.1.4 Emissione di componente continua nella corrente di uscita
/ DC current injection on the output

>11.08KW.

Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento
Reference conditions PASS HS2-6K-S2-X
(20 °C)
Verifica della emissione di |g 4 41 Caldo secco / Dry heat test pass | HS2-6K-S2-X
componente continua B. 14 1 CEI EN 60068-2-2 (Test B)
/Check of DC current injection UMidita / Humidity test PASS HS2-6K-S2-X
CEI EN 60068-2-78 (Test Cab)
Freddo / Cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A)
Condizioni di riferimento /
Reference conditions PASS HS2-6K-S2-X
- — (20 °C)
Verifica delle protezioni Cald /
contro 'immissione di 8441 aldo Secco / Dry heat test PASS | HS2-6K-S2-X
componente continua B 142 CEI EN 60068-2-2 (Test B)
Umidita / Humidity test
| Check of protections against the PASS HS2-6K-S2-X
DC current injection. CEI EN 60068-2-78 (Test Cab)
Freddo / cold test PASS HS2-6K-S2-X
CEI EN 60068-2-1 (Test A)
B.1.5 Verifica della insensibilita agli abbassamenti di tensione (LVFRT capability)
/ Check of the LVFRT capability
Test non accreditato Accredia/Test not Accredia accredited
Test ~E Ref. standard Result Sample
CEIl 0-21 ’
LVFRT Capability
. . 8.5.1 CEl 0-21:2022-03 PASS HS2-6K-S2-X
IApplicable for plant with power B.1.5

CEIl 0-21: 2022-03
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B.1.6 Verifica della insensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance

Test CEITeof-.Zl Ref. standard Result Sample
Verifica della insensibilita alle
richiusure automatiche in B.1.6
discordanza di fase X B.1.6
[1B.16 CEI 0-21:2022-03 PASS HS2-6K-S2-X
Check of the insensibility to the re- D B.1.6
closures when phases are in
discordance
Allegato B: Prove di compatibilita EMC
Ref.
Test CEl 0-21 Ref. standard Result Sample
Compatibilita
elettromagnetica Annex B CEI EN 61000-6-3 PASS Ref?éggrEMC
Electromagnetic compatibility CEI EN 61000-6-2 CN22K1PC 001

CEIl 0-21: 2022-03
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Allegato B bis: Prove sui sistemi di accumulo
/ Annex Bbis: Tests on Energy storage systems

Sample 1: HS2-6K-S2-X with BU2-5.0-HV1, Number of battery module=4.
Sample 2: HS2-3K-S2-X with BU2-5.0-HV1, Number of battery module=1.
Sample 3: HS2-6K-S2-X with BU2-5.0-HV1, Number of battery module=1.

Bbis.3 Prove sull’inverter / inverter tests

Ref.
Test CEl 0-21 Ref. standard Result Sample

Scalarita e modularita:
Scalability and modularity

[] Case A
[J Case B Bbis.2.2 CEIl 0-21:2022-03 PASS 12,3
[]CaseC

] case D

Not Applicable for plant with power
<800W.

Condizioni di riferimento /

Armoniche di corrente Reference conditions PASS 1
(20 °C) — Tab.2Bbis

Harmonics measurement

Caldo secco / Dry heat test

(full power, 66% and 33% of Psmax) |gis.3 CEI EN 60068-2-2 (Test B) - PASS 1
Tab. 2Bbis Tab.3Bbis
0, 0,
(il power, 5% and 33% of Pemax Tab. 3Bbis Umidita / Humidity test
only for bidirectional converters)
CEI EN 60068-2-78 (Test Cab) - PASS 1
Tab.3Bbi
(] CEI EN 61000-3-2 ab.3Bbis
|Z CEI EN 61000-3-12 Freddo / Cold test
CEI EN 60068-2-1 (Test A) - PASS 1
Tab.3Bbis
Condizioni di riferimento /
Fluttuazioni di tensione Reference conditions PASS 1

(20 °C) — Tab.2Bbis

Flicker measurement
Caldo secco / Dry heat test

(full power, 66% and 33% of Psmax) |gpis.3 CEI EN 60068-2-2 (Test B) - PASS 1
Tab. 2Bbis Tab.3Bbis
0 0
(full POWer, .66/0 and 33% of PCmax Tab. 3Bbis Umidita / Humidity test
only for bidirectional converters)
CEI EN 60068-2-78 (Test Cab) - PASS 1
Tab.3Bbis

[J CEI EN 61000-3-3 Freddo / cold test

] CEI EN 61000-3-11 CEI EN 60068-2-1 (Test A) - PASS 1

Tab.3Bbis

Bbis.4 Verifica del campo di funzionamento in tensione e frequenza
Check the operating range in voltage and frequency

Ref.
Test CEl 0-21 Ref. standard Result Sample

Verifica del campo di
funzionamento Bbis.4 CEIl 0-21:2022-03 PASS 1

/Check the operating range

CEIl 0-21: 2022-03
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Bbis.5 Condizioni di connessione, riconnessione ed erogazione graduale della potenza
Connection, re-connection conditions, and gradual increase of the power production

Ref.
Test CEl 0-21 Ref. standard Result Sample
Verifica delle condizioni di
connessione e 8.4.1.3
riconnessione Bbis.5.1 CEIl 0-21:2022-03 PASS 1

/Check of the connection and re-
connection conditions

Verifica della erogazione

graduale della potenza attiva8-4.1.3 1. ) PA
I/Check of the gradual increase of the |Bbis.5.2 CEl 0-21:2022-03 SS 1
power production

Bbis.6 Erogazione della potenza reattiva /Reactive power production (or adsorbtion)

Ref.
Test CEl 0-21 Ref. standard Result Sample
\Verifica dei requisiti costruttivi:
capability erogazione della potenza
reattiva .
Bbis.6.1 CEIl 0-21:2022-03 PASS 1,23

Check of the constructive requirements:
reactive power production capability

Erogazione di potenza reattiva

secondo un livello assegnato
Reactive power production according to Bbis.6.3 CEl 0-21:2022-03 PASS 1

lan assigned level e :

IApplicable for plant with power
>11.08KW.

Tempo di risposta ad una variazione
a gradino del livello assegnato

Reaction time after a step variation of |zpic 55 CE| 0-21:2022-03 PASS 1
the assigned level. e )

IApplicable for plant with power

>11.08KW.

Erogazione automatica di potenza

reattiva secondo una curva Bbis.6.6

caratteristica cosphi=f(P) = lannex CEI 0-21:2022-03 PASS 1,2,3
Automatic reactive power productlon E2

according to a characteristic curve :

cos(phi)

Erogazione automatica di potenza

reattiva secondo una curva

CzL?(gﬁgﬁctlfjagijl;(\[{gwer production Bbis.6.8

laccording to a characteristic curve Annex E CEl 0-21:2022-03 PASS 1

Q=f(V) E.2.1

IApplicable for plant with power
>11.08KW.

CEIl 0-21: 2022-03
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/ Active power limitation

Bbis.7 Limitazione della potenza attiva

Test CEITeof-.Zl Ref. standard Result Sample
Limitazione della potenza attiva
per valori di tensione prossimi al |g.5.3.1
1&0_ % di Ur:_ dion | Bbis.7.1 CEIl 0-21:2022-03 PASS 1
ctive power limitation for voltage
alues near to 100 % di Un Annex F.3
Regolazione della potenza attiva
in presenza di transitori di 8534
sovrafrequenza sullarete di |gpis 7 5 CEI 0-21:2022-03 PASS 1,23
trasmissione Annex F.3
Active power regulation in coincidence
with transitory on the transmission grid
Riduzione della potenza attiva in
presenza di transitori di
sottofrequenza sulla rete di 8.5.3.4 CEl 0-21:2022-03 PASS 123
trasmissione. Bbis.7.3 : 145
Active power reduction in coincidence
with transitory on the transmission grid
Limitazione della potenza attiva
su comando esterno _
proveniente dal Distributore Bbis7.4 CE| 0-21:2022-03 PASS 1
Active power limitation in coincidence
with external command coming from the
Electricity Distributor
Verifica del tempo di
assestamento ad un comando di Bbis7.4.1
incremento/riduzione di potenza o CEIl 0-21:2022-03 PASS 1
Check settling time with command to
increase/decrease of power

CEIl 0-21: 2022-03
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Bbis.8 Emissione di componente continua nella corrente di uscita
/ DC current injection on the output

Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento
Reference conditions PASS 1
(20 °C)
Verifica della emissione di _ Caldo secco / Dry heat test PASS 1
componente continua Bbis.8.1  |CEI EN 60068-2-2 (Test B)
/Check of DC current injection Umidita / Humidity test PASS 1
CEI EN 60068-2-78 (Test Cab)
Freddo / Cold test PASS 1
CEI EN 60068-2-1 (Test A)
Condizioni di riferimento /
Reference conditions PASS 1
Verifica delle protezioni goldc) /
contro immissione di _ aldo Secco / Dry heat test PASS 1
componente continua Bbis.8.2 CEI EN 60068-2-2 (Test B)
Umidita / Humidity test
. . PASS 1
g%heck of p‘rqtec‘tlons against the CEI EN 60068-2-78 (Test Cab)
current injection.
Freddo / cold test PASS 1
CEI EN 60068-2-1 (Test A)
Bbis.9 Verifica della insensibilita agli abbassamenti di tensione (LVFRT capability)
/ Check of the LVFRT capability
Test non accreditato Accredia/Test not Accredia accredited
Test ~E. Ref. standard Result Sample
CEIl 0-21 ’
LVFRT Capability
. . 8'5-'1 CEl 0-21:2022-03 PASS 1
IApplicable for plant with power Bbis.9
>11.08KW.
Bbis.10 Verifica della insensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance
Ref.
Test CEl 0-21 Ref. standard Result Sample
\Verifica della insensibilita alle )
richiusure automatiche in Bbis.10
discordanza di fase .
X Bbis.10.1 CEI 0-21:2022-03 PASS 1
Check of the insensibility to the re- [] Bbis.10.2
closures when phases are in [] Bbis.10.3

discordance

CEIl 0-21: 2022-03
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TESTING RESULTS

Allegato A: Caratteristiche e prove per il Siste

ma di Protezione di Interfaccia (SPI)

Annex A: Requirements and test for Interface Protection System (SPI)

Prove funzionali sull’SPI /Functional test on SPI

A4.3 TABLE: Prove funzionali sull’SPI /Functional test on SPI P

A.4.3.1

A.4.32

A.4.7

(limit conditions)

Ambient temperature (°C) .........cccccevvvevmmieniiiiiinnnnns : |20°C £ 2°C

Humidity (RH %) ...oooooiiiiiiiiie : [35% - 75% RH

INStrUMENtAtON liSt..........cvovevveeeieeeeeeeeeeeereee . | See table “Measurement equipment and
instrumentation”

[0 ot =Y o =1 | . | See Table “Testing Methods”

Condizioni di riferimento / Reference conditions Temperature test: 20°C + 2°C

Tabella 8 - Regolazioni del SPI (ad esclusione degli impianti di potenza inferiore a 800 W)

Tempo di intervento
Soglia di | (tempo intercorrente tra I'istante di inizio
Protezione intervento della condizione anomala rilevata dalla
protezione e I'emissione del comando di
scatto)
Massima tensione (59.51, misura a media mobile 110 vn Variabile in funzione del valere iniziale e
su 10 min, in accordo a CEI EN 61000-4-30) ' finale di tensione, al massimo 603 s
Massima tensione (59.52) 1,15 ¥n 0,2s
Minima tensione (27.51) 0,85 ¥n 1,5 s
Minima tensione (27.52) * 0,15 Vn 0,2s
Massima frequenza (81=.81)** ¢ 50,2 Hz 01s
Minima frequenza (81<.51)** ¢ 49,8 Hz 01s
Massima frequenza (81=.82) ¢ 51,5 Hz 0.1soppure 15§
Minima frequenza (81<.52) ¢ 47 5 Hz 0,1s oppure 48 §

* Il valore indicato per il tempo di intervento de:

intervento senza ritardo intenzionale. Nel cas
Unet=0150s

0 Per valori di tensione al di sotto di 0,2 Vn, la
§  Siveda in proposito quanto riportato nel testo

superiore a 11,08 KW, mentre per potenze inferiori, pud essere facoltativamente utilizzato un tempo di

*  soglia abilitata solo con segnale esterno al valore alto e con comande locale alto.

ve essere adottato quando la potenza complessiva &

o di generatori sincroni, il valore pud essere innalzato a 0.7

protezione di massima/minima frequenza si deve inibire
che segue la Fig. 15.

Tabella 8a — Regolazioni del SPI negli impianti di potenza inferiore a 800 W

Tempo di intervento {tempo
soglia di intercerrente tra I'istante di inizio
Protezione imgrvemo della condizione anomala rilevata
dalla protezione e I'emissione del
comando di scatto)
Massima tensione (59.52) 1,15Vn 0.2s
Minima tensione (27.51) 0,80 Vn D4s
Massima frequenza (81=.81) 51,5 Hz 0.1s
Minima frequenza (81<.51) 47,5 Hz 0.1s
Tab.1

Supplementary information:

CEIl 0-21: 2022-03
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A.43
A.431
A.4.32

A.4.7

(limit conditions)

TABLE: Prove funzionali sull’SPI /Functional test on SPI

P

Ambient temperature (°C) .........cccccoeoiinnnininnninnnnns :

20°C = 2°C

Humidity (RH %) ...oooooiiiiiiiii :

35% - 75% RH

INStrumentation liSt...........ovvveiiiieeiieeieeeeieeeeeeens :

See table “Measurement equipment and
instrumentation”

UNCEraiNty .ooooiiieieiieeii e :

See Table “Testing Methods”

Condizioni di riferimento / Reference conditions

Temperature test: 20°C + 2°C

v ——fs ]
— 1,10V, o " >
Telds
Misura V | 01504V }—J': >
eV 1 etses oat
e S— Y
— 1,15V, 2P 5
Te=02s
R — OR — °oor’
—t 0,85V, >0 T >
TelSbds
L
81.52 —
—  475Hz o T >
Tmd0s
(oppure 0,1 8)
a 81.52 J—
51,5 Hz Yreta
{oppure 0,1 8)
[
81.51 N
| 49,8 49.5 Hz i T
OR —>
HEE /N
50.2 50,5 Hz LT
AND
Segnale
esterno
Comando
locale
Operator .............................................................. . | See cover page
Supervisor ........................................................... . | See cover page
TeSt Date....ccvviiieeii e . | see cover page
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 90.4
[81<S2] Minima 47.50 47.50 78.4 100 47.50 47.50 90.4 100
47.50 79.2
51.50 77.2
[81>S2] Massima 51.50 51.50 77.6 100 51.50 51.50 86.4 100
51.50 86.4
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A V] V] [ms] [ms] Y| M [ms] [ms]
253.0 585600
. 1.10Vn 1.10Vn
[59.S1] Massima 253.0 584100 <603000 253.0 588900 < 603000
253.0 253.0
253.0 588900
264.5 192
. 1.15Vn 1.15Vn
[59.S2] Massima 264.5 186 200 264.5 192 200
264.5 264.5
264.5 187
1955 1494
. 0.85Vn 0.85Vn
[27.S1] Minima 1955 1506 1500 195.5 1514 1500
195.5 195.5
195.5 1514
34.5 198
. 0.15Vn 0.15Vn
[27.S2] Minima 34.5 205 200 34.5 205 200
34.5 34.5
34.5 205
Phase B [V] [V] [ms] [ms] [V] [V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - -- < 603000 -- -- < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - -- 200 -- -- 200
264.5 264.5
_ 0.85Vn 0.85Vn
[27.S1] Minima -- -- 1500 -- -- 1500
195.5 195.5

CEIl 0-21: 2022-03
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. 0.15Vn 0.15Vn
[27.S2] Minima -- -- 200 -- -- 200
34.5 34.5
Phase C V] Y [ms] [ms] V] V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - - <603000 - - < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - - 200 -- -- 200
264.5 264.5
- 0.85Vn 0.85Vn
[27.S1] Minima - - 1500 - - 1500
195.5 195.5
. 0.15Vn 0.15Vn
[27.S2] Minima - - 200 - - 200
34.5 34.5
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]

Modalita Transitoria

49.80 92.0

[81<S1] Minima 49.80 49.80 85.2 100 49.80 49.80 101.6 100
49.80 101.6
50.20 101.2

[81>S1] Massima 50.20 50.20 85.2 100 50.20 50.20 101.2 100
50.20 89.2
47.50 90.4

[81<S2] Minima 47.50 47.50 78.4 100 47.50 47.50 90.4 100
47.50 79.2
51.50 77.2

[81>S2] Massima 51.50 51.50 77.6 100 51.50 51.50 86.4 100
51.50 86.4

Modalita Definitiva

47.50 4013

[81<S2] Minima 47.50 47.50 4003 4000 47.50 47.50 4013 4000
47.50 4003
51.50 1005

[81>S2] Massima 51.50 51.50 997 1000 51.50 51.50 1007 1000
51.50 1007

CEIl 0-21: 2022-03
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2:131 TABLE: Prove funzionali sull’SPI / Functional test on SPI P

A.4.32

A.4.7

(imit conditions))

Ambient temperature (°C) .........ccccevvemimriimmiiiininnnns : |20°C £ 2°C

Humidity (RH 9%6) .....ccvviiiiiieeieiiiiiieeeee e : | 35% - 75% RH

INStrUMENAtION lISt........c.viveveeeeeeeee e . | See table "Measurement equipment and
instrumentation”

UNCEIaINtY  .ooooeiiieiiieeeii e . | See Table “Testing Methods”

Caldo secco /Dry heat test

Temperature test: +55 °C + 2°C

Supplementary information:

OPEIALON  .oveiiieeiieeee e see cover page
10 01T A VAo S see cover page
TestDate.......cccoeevviiiiiiieeiiiiiies e eeeeeenn . | SEE COVET page

CEIl 0-21: 2022-03
Annex A - B - Bbis

Page 43 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

TABLE: Prove funzionali sull’SPI

/Functional test on SPI

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 86.8
[81<S2] Minima 47.50 47.50 86.4 100 47.50 47.50 90.0 100
47.50 90.0
51.50 92.8
[81>S2] Massima 51.50 51.50 82.0 100 51.50 51.50 92.8 100
51.50 91.2
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] [V] [V] [ms] [ms]
253.0 601600
. 1.10Vn 1.10Vn
[59.S1] Massima 253.0 600600 <603000 253.0 602600 < 603000
253.0 253.0
253.0 602600
264.5 199.6
. 1.15Vn 1.15Vn
[59.S2] Massima 264.5 178.4 200 264.50 199.6 200
264.5 264.5
264.5 196.0
1955 1448
. 0.85Vn 0.85Vn
[27.S1] Minima 1955 1460 1500 195.50 1461 1500
195.5 195.5
1955 1461
34.5 201.0
. 0.15Vn 0.15Vn
[27.S2] Minima 34.5 195.0 200 34.5 201.0 200
34.5 34.5
34.5 177.0
Phase B [V] [V] [ms] [ms] [V] [V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - -- < 603000 -- -- <603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - -- 200 -- -- 200
264.5 264.5
_ 0.85Vn 0.85Vn
[27.S1] Minima -- -- 1500 -- -- 1500
195.5 195.5
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. 0.15Vn 0.15Vn
[27.S2] Minima -- -- 200 -- -- 200
34.5 345
Phase C I\ [Vl [ms] [ms] vl vl [ms] [ms]
. 1.10Vn 1.10Vn
[69.S1] Massima -- - <603000 - - <603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - - 200 - - 200
264.5 264.5
- 0.85Vn 0.85Vn
[27.S1] Minima - - 1500 - - 1500
195.5 195.5
e 0.15Vn 0.15Vn
[27.S2] Minima - - 200 - - 200
34.5 34.5
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]

Modalita Transitoria

49.80 1016

[81<S1] Minima 49.80 49.80 94.8 100 49.80 49.80 101.6 100
49.80 95.6
50.20 96.4

[81>S1] Massima 50.20 50.20 91.6 100 50.20 50.20 96.4 100
59.20 91.6
47.50 86.8

[81<S2] Minima 47.50 47.50 86.4 100 47.50 47.50 90.0 100
47.50 90.0
51.50 92.8

[81>S2] Massima 51.50 51.50 82.0 100 51.50 51.50 92.8 100
51.50 91.2

Modalita Definitiva

47.50 4053

[81<S2] Minima 47.50 47.50 4031 4000 47.50 47.50 4053 4000
47.50 4041
51.50 1003

[81>S2] Massima 51.50 51.50 1001 1000 51.50 51.50 1011 1000
51.50 1011
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2:2:2.1 TABLE: Prove funzionali sull’SPI / Functional test on SPI P

A.4.32

A.4.7

(imit conditions))

Ambient temperature (°C) .........ccccevvemimriimmiiiininnnns : |20°C £ 2°C

Humidity (RH 9%6) .....ccvviiiiiieeieiiiiiieeeee e : |35% - 75% RH

INStrUMENAtION lISt........c.viveveeeeeeeee e . | See table "Measurement equipment and
instrumentation”

UNCEIaINtY  .ooooeiiieiiieeeii e . | See Table “Testing Methods”

Caldo Umido / Cabt test

Temperature test: +40 °C+ 2°C
Humidity: 93 % + 3% RH

Supplementary information:

OPEIALON  .oveiiieee et see cover page
10 01T A VA1 S see cover page
TestDate.......cceevviiiiiiiieiiieiis e . | SEE COVET page
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 99.2
[81<S2] Minima 47.50 47.50 105.2 100 47.50 47.50 105.2 100
47.50 93.2
51.50 104.0
[81>S2] Massima 51.50 51.50 99.2 100 51.50 51.50 104.0 100
51.50 88.8
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A V] V] [ms] [ms] Y| M [ms] [ms]
253.0 597800
. 1.10Vn 1.10Vn
[59.S1] Massima 253.0 598800 <603000 253.0 598800 < 603000
253.0 253.0
253.0 598800
265.5 193.2
. 1.15Vn 1.15Vn
[59.S2] Massima 265.5 200.4 200 265.50 200.4 200
264.5 264.5
265.5 188.8
1955 1482
. 0.85Vn 0.85Vn
[27.S1] Minima 1955 1462 1500 195.50 1482 1500
195.5 195.5
1955 1481
34.5 187.0
. 0.15Vn 0.15Vn
[27.S2] Minima 34.5 189.0 200 34.5 189.0 200
34.5 34.5
34.5 179.0
Phase B [V] [V] [ms] [ms] [V] [V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - -- < 603000 -- -- <603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - -- 200 -- -- 200
264.5 264.5
_ 0.85Vn 0.85Vn
[27.S1] Minima -- -- 1500 -- -- 1500
195.5 195.5
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. 0.15Vn 0.15Vn
[27.S2] Minima -- -- 200 -- -- 200
34.5 345
Phase C I\ [Vl [ms] [ms] vl vl [ms] [ms]
. 1.10Vn 1.10Vn
[69.S1] Massima -- - <603000 - - <603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - - 200 - - 200
264.5 264.5
- 0.85Vn 0.85Vn
[27.S1] Minima - - 1500 - - 1500
195.5 195.5
e 0.15Vn 0.15Vn
[27.S2] Minima - - 200 - - 200
34.5 34.5
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]

Modalita Transitoria

49.80 97.6

[81<S1] Minima 49.80 49.80 88.8 100 49.80 49.80 97.6 100
49.80 83.2
50.20 91.6

[81>S1] Massima 50.20 50.20 94.4 100 50.20 50.20 98.8 100
50.20 98.8
47.50 99.2

[81<S2] Minima 47.50 47.50 105.2 100 47.50 47.50 105.2 100
47.50 93.2
51.50 104.0

[81>S2] Massima 51.50 51.50 99.2 100 51.50 51.50 104.0 100
51.50 88.8

Modalita Definitiva

47.50 4044

[81<S2] Minima 47.50 47.50 4037 4000 47.50 47.50 4044 4000
47.50 4027
51.50 1014

[81>S2] Massima 51.50 51.50 1007 1000 51.50 51.50 1014 1000
51.50 1005
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2:131 TABLE: Prove funzionali sull’SPI / Functional test on SPI P

A.4.32

A.4.7

(imit conditions))

Ambient temperature (°C) .........ccccevvemimriimmiiiininnnns : |20°C £ 2°C

Humidity (RH 9%6) .....ccvviiiiiieeieiiiiiieeeee e : | 35% - 75% RH

INStrUMENAtION lISt........c.viveveeeeeeeee e . | See table "Measurement equipment and
instrumentation”

UNCEIaINtY  .ooooeiiieiiieeeii e . | See Table “Testing Methods”

Freddo / Cold test

Temperature test: -10 °C £ 2°C

Supplementary information:

OPEIALON  .oveiiieeiieeee e see cover page
10 01T A VAo S see cover page
TestDate.......cccoeevviiiiiiieeiiiiiies e eeeeeenn . | SEE COVET page
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 92.4
[81<S2] Minima 47.50 47.50 82.4 100 47.50 47.50 92.4 100
47.50 78.0
51.50 100.0
[81>S2] Massima 51.50 51.50 90.4 100 51.50 51.50 100.0 100
51.50 81.6
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] [V] [V] [ms] [ms]
253.0 592800
. 1.10Vn 1.10Vn
[59.S1] Massima 253.0 592800 <603000 253.0 592800 < 603000
253.0 253.0
253.0 591800
264.5 194.8
. 1.15Vn 1.15Vn
[59.S2] Massima 264.5 197.8 200 264.50 197.8 200
264.5 264.5
264.5 195.8
1955 1490
. 0.85Vn 0.85Vn
[27.S1] Minima 195.5 1496 1500 195.50 1498 1500
195.5 195.5
1955 1498
34.5 193.0
. 0.15Vn 0.15Vn
[27.S2] Minima 34.5 190.0 200 34.5 199.0 200
34.5 34.5
34.5 199.0
Phase B [V] [V] [ms] [ms] [V] [V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - -- < 603000 -- -- < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - -- 200 -- -- 200
264.5 264.5
_ 0.85Vn 0.85Vn
[27.S1] Minima -- -- 1500 -- -- 1500
195.5 195.5
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. 0.15Vn 0.15Vn
[27.S2] Minima -- -- 200 -- -- 200
34.5 345
Phase C I\ [Vl [ms] [ms] vl vl [ms] [ms]
. 1.10Vn 1.10Vn
[69.S1] Massima -- - <603000 - - < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - - 200 - - 200
264.5 264.5
- 0.85Vn 0.85Vn
[27.S1] Minima - - 1500 - - 1500
195.5 195.5
e 0.15Vn 0.15Vn
[27.S2] Minima - - 200 - - 200
34.5 34.5
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]

Modalita Transitoria

49.80 99.6

[81<S1] Minima 49.80 49.80 86.0 100 49.80 49.80 99.6 100
49.80 89.6
50.20 89.2

[81>S1] Massima 50.20 50.20 107.2 100 50.20 50.20 107.2 100
50.20 93.2
47.50 924

[81<S2] Minima 47.50 47.50 82.4 100 47.50 47.50 92.4 100
47.50 78.0
51.50 100.0

[81>S2] Massima 51.50 51.50 90.4 100 51.50 51.50 100.0 100
51.50 81.6

Modalita Definitiva

47.50 4059

[81<S2] Minima 47.50 47.50 4037 4000 47.50 47.50 4059 4000
47.50 4027
51.50 1011

[81>S2] Massima 51.50 51.50 1003 1000 51.50 51.50 1011 1000
51.50 993
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2:131 TABLE: Prove funzionali sull’SPI / Functional test on SPI P

A.4.32

A.4.7

(imit conditions))

Ambient temperature (°C) .........ccccevvemimriimmiiiininnnns : |20°C £ 2°C

Humidity (RH %) ......ooooeiiiiiiiieee, : |35% - 75% RH

INStrUMENAtION lISt........c.viveveeeeeeeee e . | See table "Measurement equipment and
instrumentation”

UNCEIaINtY  .ooooeiiieiiieeeii e . | See Table “Testing Methods”

Cambio di temperatura / Change of temperature Temperature test: -10 °C / +55 °C + 2°C

Supplementary information:

OPEIatOr ....iiiieeiieeiiiis ettt eeeeeeni e . | SE@ COVET page
SUPEIVISOI  oeiiiiiiiiiiiiiiiiiiiiiiiiteieteeeeeteeeeeeeeeeeeeeeeeee. . | SEE COVET PAQGE
TestDate.......cccoeevviiiiiiieeiiiiiies e eeeeeenn . | SEE COVET page
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 86.0
[81<S2] Minima 47.50 47.50 116.4 100 47.50 47.50 116.4 100
47.50 105.2
51.50 83.2
[81>S2] Massima 51.50 51.50 108.4 100 51.50 51.50 108.4 100
51.50 102.8
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A V] V] [ms] [ms] Y| M [ms] [ms]
253.0 585000
. 1.10Vn 1.10Vn
[59.S1] Massima 253.0 585200 <603000 253.0 597700 < 603000
253.0 253.0
253.0 597700
265.5 179
. 1.15Vn 1.15Vn
[59.S2] Massima 265.5 177 200 265.50 180 200
264.5 264.5
265.5 180
1955 1451
. 0.85Vn 0.85Vn
[27.S1] Minima 1955 1445 1500 195.50 1451 1500
195.5 195.5
1955 1445
34.5 208.0
. 0.15Vn 0.15Vn
[27.S2] Minima 34.5 184.0 200 34.5 208.0 200
34.5 34.5
34.5 201.0
Phase B [V] [V] [ms] [ms] [V] [V] [ms] [ms]
. 1.10Vn 1.10Vn
[59.S1] Massima - -- < 603000 -- -- < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - -- 200 -- -- 200
264.5 264.5
_ 0.85Vn 0.85Vn
[27.S1] Minima -- -- 1500 -- -- 1500
195.5 195.5
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. 0.15Vn 0.15Vn
[27.S2] Minima -- -- 200 -- -- 200
34.5 345
Phase C I\ [Vl [ms] [ms] vl vl [ms] [ms]
. 1.10Vn 1.10Vn
[69.S1] Massima -- - <603000 - - < 603000
253.0 253.0
. 1.15Vn 1.15Vn
[59.S2] Massima - - 200 - - 200
264.5 264.5
- 0.85Vn 0.85Vn
[27.S1] Minima - - 1500 - - 1500
195.5 195.5
e 0.15Vn 0.15Vn
[27.S2] Minima - - 200 - - 200
34.5 34.5
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TABLE: Prove funzionali sull’SPI

/Functional test on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]

Modalita Transitoria

49.80 120.0

[81<S1] Minima 49.80 49.80 105.2 100 49.80 49.80 120.0 100
49.80 118.4
50.20 86.4

[81>S1] Massima 50.20 50.20 83.2 100 50.20 50.20 110.4 100
50.20 110.4
47.50 86.0

[81<S2] Minima 47.50 47.50 116.4 100 47.50 47.50 116.4 100
47.50 105.2
51.50 83.2

[81>S2] Massima 51.50 51.50 108.4 100 51.50 51.50 108.4 100
51.50 102.8

Modalita Definitiva

47.50 4014

[81<S2] Minima 47.50 47.50 4004 4000 47.50 47.50 4014 4000
47.50 4004
51.50 991

[81>S2] Massima 51.50 51.50 984 1000 51.50 51.50 994 1000
51.50 994
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[59.S1] Massima tensione OV1 — 110% Vn — Trip Time

M 100s

(@ s.00V @ 200V 1(Z40.0s [
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[59.S2] Massima tensione OV2 — 115% Vn — Trip Time

(@ zo0v

& 2004

MENTE]

-

14.80 s
15.095
A192.0ms

144.0 A
—56.00 A
A200.0A |

110:01:02 )
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[27.S1] Minima tensione OV1 — 85% Vn — Trip Time

6.584 s 144.0 A
80985 —56 OOA

Humumu i

(@D 200V & 2004 (2 200ms ME

H R 0 7 s.oov“‘
1120

‘19 3E[ 2022‘
19:55:15
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[27.S2] Minima tensione OV2 — 15% Vn — Trip Time

(@ soov @ 200v @ 1004 ]fz100ms
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[81>S1] Massima frequenza OF1 — 50.20 Hz — Trip Time

6.5844 s 32,40 A

6.45325 13.20 A )-
A101.20ms A19.20 A |

(@ s5.00v__ @ 200A
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[81<S1] Minima frequenza UF1 — 49.80 Hz — Trip Time

5.7388 s 12.40 A

5.6372s -1.197 A F
A101.60ms INEXIEN

(@® 5.00V & 2004 1(Z 40.0ms 1(
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[81>S2] Massima frequenza OF2 — 51.50 Hz — Trip Time

6.3806's
6.4760 s
A86.400ms

(@ s.o00v 20.0 A ) {z 40.0ms Hl
L 2
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Figure: Prove funzionali sull’SPI
/Functional test on SPI

[81<S1] Minima frequenza UF2 — 47.50 Hz — Trip Time

5.4516 5 —-30.80A |1
5.5420'§ 1.200 A
A90.400ms A32.00 A

(@ s5.00v 20.0 A ) (z 40.0ms Hl
i )2
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Annex A - B - Bbis Page 66 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

Prescrizioni aggiuntive per le prove funzionali /Additional requirements of the functional test

A433.1 TABLE: Insensibilita delle armoniche del relé di frequenza P
/ Immunity at the harmonics of frequency relay

Ambient temperature (°C) .......cooeviiiiiiieiiieeiiiinnnn. 1 |20°C £ 2°C

Humidity (RH 90) ...covvveiiiiiiiiieiiiiieeeeeeeeeeiee e : |35% - 75% RH

Instrumentation list............ccoooeviiiieiiiiieiie e, . | See table “Measurement equipment and instrumentation”

UNCEIaINLY .oovvvvviiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeee . | See table

Supplementary Information:

@01 =1 (o] S PP . |see cover page
SUPEIVISOI  oiiiiiiiiiiiiiiiiiiiieeee e . |see cover page
TeSEDAE ....eiiieieiiec e . | see cover page
Protection Soglie di intervento Tempo di intervento Soglie di intervento Tempo di intervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 80.0
[81<S2] Minima 47.50 100 47.50 47.50 80.0 100
47.50 . 80.0 (4000) : : : (4000)
47.50 80.0
51.50 112.0
[81>S2] Massima 51.50 100 51.50 51.50 112.0 100
51.50 ' 920 (1000) ' ' ' (1000)
51.50 88.0
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Annex A - B - Bbis Page 67 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

Grafico: Test di insensibilita delle armoniche del relé di frequenza

/ Graph: Immunity test at the harmonics of frequency relay

[81>S2] Massima frequenza OF2 — 51.50 Hz — Trip Time

) (2 400ms 1750. o v

(23 12H2022)
l19:12:00 )

[81<S1] Minima frequenza UF2 — 47.50 Hz — Trip Time

(2 400ms ) & 5 3.40 v"‘

"’23 122022
|19:06:55
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A.4.3.3.2 |TABLE: Segnale di telescatto / Signal of Telescatto P
Ambient temperature (°C) ......ccccccvviiiiiiiiiiiiiinnnen. . |20°C £ 2°C
Humidity (RH 90) ...ocovveiiiiiiiiiiiiiiiieeeeeeeceeie e : |35% - 75% RH
Instrumentation list............cccooeeiiiiiiiinieiie e, . | See table “Measurement equipment and instrumentation”
UNCEIaINLY .oovvvvviiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeee . | See table
[Teteaistacco |
H 1,10V, > ?r—a T
MisuraV | 04504V, | >o_ T >
—[ 1,15V, ¢ T :
T=02s Scatto
} ] OR — DDI
| 085v. | P >
T=1504s .
81.82 —
—1 47.5Hz ] T
(oppure 0.1 )
81.82 —
1 515Hz Yr=1s
(oppure 0,15)
_\ 81.81 —
49,8 40.5Hz BT:EuI
OR —
81.51 —
| 50.2 585 Hz [
AND
Segnale
estemo
Comando
locale

Figura 15 — Schema logico funzionale del SPI dei parchi di generazione (i valori tra parentesi si
riferiscono alla modalita transitoria di funzionamento del SPI)

Functional Logic Scheme of the SPI

Supplementary Information:

Description of the Telescatto signal must be given.

OPEIAtOr ..ooevvveiiiiiieiiiiieieeeeeeeee e . |see cover page
SUPEIVISOT oottt . |see cover page
TesSt Date.....coviiiiei e | see cover page
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Tempo di intervento
Signal
Misurato Limite
[ms] [ms]
Telestacco 0.288 50

Trip Time Waveform (Oscilloscope)

M 400ms

J[7 200ps | |g

T R
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A.4.3.3.3

TABLE: Segnale di telecomunicazione / Signal of Telecommunication

P

Ambient temperature (°C) ......ccccccvviiiiiiiiiiiiiinnnnn. :

20°C = 2°C

Humidity (RH %) ..cooovviiiiiiiiiiiiiiiiiiiiiiiiiiieceeeeeeeeee :

35% - 75% RH

INStrumentation liSt.........oovveviiieeiieeieeeeieeeeeeenn :

See table “Measurement equipment and instrumentation”

UNCEIaINLY .oovvvvviiiiiiiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeee e :

See table

Supplementary Information:

Description of the Telecomunicazione signal must be given.

See the table of functional test on SPI where are been reported the threshold and trip time test in according
to Transitory and Definitive Mode.

OPEIALON  .ovveiieeeiieeei e . |-- see cover page
SUPEIVISOI  oiiiiiiiiiiiiiiiiiiiiieece e . |-- see cover page
TESt DALE.....cceiieeeii e . | -- see cover page

Disconnection for Result
Signal Status 81<S2 or 81>S2 [Y/N]
[Y /I N]
- Attendance Y Y
Telecomunicazione
Non-Attendance N N

Procedure:

Telecominication Signal Non-Attendace > disconnection for 81<S1 or 81>S1

Set the frequency closed to 81<S1 or 81>S1

81.81

—

49,8 49,5 Hz

81.81

0 T
T=01s

»
>

—

50,2 50,5 Hz

0 T
T=01s

Telecominication Signal Attendace > disconnection for 81<S2 or 81>S2

Set the frequency closed to 81<S2 or 81>S2

81.52 —
-1 47,5Hz 0 T >
T=40s
(oppure 0,1 s)
—
81.52
51,5 Hz A s
(oppure 0,15s)
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oy TABLE: Verifica di insensibilita alla derivata di frequenza (ROCOF) P
| Check of immunity at the frequency derived (ROCOF)

Ambient temperature (°C) .......oooeviiiiiiiieiieiiiiiennn. 1 |20°C £ 2°C

Humidity (RH 96) ....coovieiiiiiiiiiiiiiieeiiiiiiiiiiceee e : | 35% - 75% RH

Instrumentation list...........ccccooeeiiiiiiiiiniiiie e, . | See table “Measurement equipment and instrumentation”

UNCEIaINTY .oovvvviiiiiiiiiiiiiiiiiiiiiieiieeieeeeeeeeeeeeeeeeeeee . | See table

Supplementary Information:

OPEIALON  .ovviiiieiiieee e . | see cover page
SUPEIVISOI  oiiiiiiiiiiiiiiiiiiiiieece e . | see cover page
TESt DALE.....cceiieeeii e | see cover page
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Grafico: Test verifica di insensibilita alla derivata di frequenza (ROCOF)
/ Graph: Check of immunity test at the frequency derived (ROCOF)

[81>S2] ROCOF — 51.50 Hz-47.5HZ

CHART 1
a
5000 y G0
5000
4000

40

3000
30
2000

20
1000

10

-1000 o
il 20 40 &0 BO 100 120 140
—— P-E3 variant 235 & 2 zoomin FU-ES variant 43R4

RESULT: The Inverter doesn’t disconnects from the grid after ROCOF test
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A.4.4

TABLE: Autotest / Autotest function

Ambient temperature (°C) .......ooeeiiiiiiiiiiiinnnnnnnn. :

20°C = 2°C

Humidity (RH %) ..cooovvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee :

35% - 75% RH

INStrumentation liSt.........oovveviiieeiieeeeeeieeieeeens :

N/A

UNCEIaINLY .oovvvvviiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeee :

N/A

Supplementary Information:

(O] o 1CT -1 (o SR . | see cover page
SUPEIVISOI  .eviivieiiiiiiee s iiiee e e siie e e eer e nneae e e enes . | see cover page
TESt DALE.....cceiieeeii e | see cover page
Test Pictures of the Autotest function
Please attached picture of autotest
Ovp(59.S2) results MM BTE : 2022.09.06 09:38:24
U>> Vi: 2645V Vs: 2320V Vo: 231.5V
Tt: 200 ms To: 200 ms
Please attached picture of autotest
Uvp2(27.S2) results HMIEdIE: 2022.09.06 09:38:24
Us< Vt: 345V Vs: 230.1TV Vo: 230.6V |
Tt: 200 ms To: 196 ms
Please attached picture of autotest
Ovp10(59.S1) results METE: 2022.09.06 09:38:24
©> domin Vt: 253.0V Vs: 232.8V Vo: 232.3V
Tt: 603.0s To: 603.0s

CEIl 0-21: 2022-03
Annex A - B - Bbis

Page 74 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

Please attached picture of autotest
Uvp(27.S1) results MM BTE: 2022.09.06 09:38:24
U< Vt: 195.5V Vs: 22990V Vo: 2304V
Tt: 1500 ms To: 1499 ms
Please attached picture of autotest
Ofp2(81>.S2) results MY E: 2022.09.06 09:38:24
F>> Ft: 51.50 Hz Fs: 45,99 Hz Fo: 49.97 Hz
Tt: 'IdO ms To: 95ms
Please attached picture of autotest
Ufp2(81<.S2) results RETE: 2022.09.06 09:38:24
Fe< Ft: 47.50 Hz Fs: 49.99 Hz Fo: 50.01 Hz
Tt: 100 ms To: 98 ms
Please attached picture of autotest
Ofp(81>.S1) results MM ETE: 2022.09.06 09:38:24
” Ft: 50.20 Hz Fs: 50.00Hz  Fo: 49.98 Hz
Tt: 100 ms To: 97 ms
Please attached picture of autotest
Ufp(81<.S1) results OB E): 2022.09.06 09:38:24
h Ft: 49.80 Hz Fs: 49.99 Hz Fo: 50.01 Hz
Tt: 100 ms To: 97 ms
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A.4.5 TABLE: Single Fault tolerance P
Ambient temperature (°C) .......oooeviiiiiiiiiniiiiiiiinnn. 1 |20°C £ 2°C

Humidity (RH 96) ....oovvieiiiiiiiiiiiiiieeiiiiiiiiieeee e : | 35% - 75% RH

Instrumentation list............cccooeeiiiiiiiinieiie e, . | See table “Measurement equipment and instrumentation”
UNCEIaINLY .oovvvvviiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeee . | See table

Supplementary Information:

OPEIALON  .ovveiieeeiieeei e . | see cover page
SUPEIVISOI  oiiiiiiiiiiiiiiiiiiiiieece e . | see cover page
TESt DALE.....cceiieeeii e | see cover page
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A.45 TABLE: fault condition tests P
ambient temperature (°C) .........cccecvvveeeeeeeeiieennnnn ) | 25 —
component test | fuse | fuse current
No. No. fault | test voltage (V) i No. (A) Result
OUTPUT Board
Error message: “Master
No Grid Error”,
1 c2 short 400V 3min | - - Inverter shutdown and
disconnected from grid
Immediately,
No damaged, no hazard.
Inverter Normal operation
2 C3 short 400V 3min -- -- P
No damaged, no hazard.
Control Board
3 013 short 400V 3min _ B Inverter Normal operation
No damaged, no hazard.
Error message: “Master
DCI Error”,
4 R207 Open 400V 3min -- - Inverter disconnected from
grid Immediately,
No damaged no hazard.
Error message: “Master
DCV Error”,
5 R194 Open 400V 3min -- - Inverter disconnected from

grid Immediately,
No damaged no hazard.

Error message: “Master
HW Inv Current High”,

6 C133 short 400V 3min -- -- Inverter disconnected from
grid Immediately,

No damaged no hazard.

Error message: “Master
HW Inv Current High”,

7 R433 Open 400V 3min -- - Inverter disconnected from
grid Immediately,

No damaged no hazard.

Error message: “Master
No Grid Error”,

8 C113 short 400V 3min - -- Inverter disconnected from
grid Immediately,

No damaged no hazard.

Error message: “Master
No Grid Error”,

9 R126 Open 400V 3min - - Inverter disconnected from
grid Immediately,

No damaged no hazard.

CEIl 0-21: 2022-03
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10

C169

short

400V

3min -

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

11

R206

Open

400V

3min -

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

12

U8 3PIN

Open

400V

3min --

Error message: “Master
No Grid Error”,

Inverter disconnected from
grid Immediately,

No damaged no hazard.

13

C157

short

400V

3min --

Inverter Normal operation
No damaged, no hazard.

14

R188

Open

400V

3min --

Inverter Normal operation
No damaged, no hazard.

15

C127

short

400V

3min --

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

16

R145

Open

400V

3min --

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

17

C171

short

400V

3min --

Error message: “Master
GFCI Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

18

R215

Open

400V

3min --

Error message: “Master
GFCI Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

19

R241

Open

400V

3min --

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

20

R244

Open

400V

3min --

Error message: “Master
HW PV Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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21

C88

short

400V

3min -

Error message: “Master
HW PV Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

22

R128

Open

400V

3min -

Error message: “Master
HW PV Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

23

R150

Open

400V

3min --

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

24

C109

Short

400V

3min --

Error message: “Master
Battery Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

25

R161

Open

400V

3min --

Error message: “Master
Battery Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

26

C110

Short

400V

3min --

Error message: “Master
Battery Open Circuit
Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

27

R162

Open

400V

3min --

Error message: “Master
Battery Open Circuit
Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

28

C111

short

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

29

R165

Open

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

CEIl 0-21: 2022-03
Annex A - B - Bbis

Page 79 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

30

R212

Open

400V

3min -

Error message: “Master
ISO Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

31

Q1

short

400V

3min -

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

Main Power Board

32

C3

Short

400V

3min --

Error message: “Master
Battery Open Circuit
Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

33

C6

Short

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

34

Cc8

Short

400V

3min --

Inverter disconnected from
grid Immediately,

No hazard.

35

Q3CG

Short

400V

3min --

Q3 Q4 damaged,

Inverter shutdown
and disconnected from
grid Immediately,

no hazard.

36

Q3CE

Short

400V

3min --

Q3 Q4 damaged,

Inverter disconnected from
grid Immediately,

No hazard.

37

Q4CG

Short

400V

3min --

Q3 Q4 damaged,

Inverter shutdown
and disconnected from
grid Immediately,

no hazard.

38

Q4CE

Short

400V

3min --

Q3 Q4 damaged,
Inverter shutdown

and disconnected from
grid Immediately,

no hazard.

39

R17

Short

400V

3min --

Error message: “Master
Battery Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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40

R16

Open

400V

3min -

Error message: “Battery
Open Circuit Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

41

R23

Short

400V

3min -

Error message: “Master
Battery Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

42

R22

Open

400V

3min --

Error message: “Battery
Open Circuit Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

43

Q6

Short

400V

3min --

U4 Q3 Q4 damaged

Inverter shutdown
and disconnected from
grid Immediately,

no hazard.

44

c27

Short

400V

3min --

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

45

Cco7

Short

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

46

Q10CG

Short

400V

3min --

Q10 damaged,

Error message: “Master
HW PV Current High”,
Inverter disconnected from
grid Immediately, no
hazard.

47

QI0CE

Open

400V

3min --

Q10 damaged,

Error message: “Master
HW PV Current High”,
Inverter disconnected from
grid Immediately,

no hazard.

48

C99

Short

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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49

Q8

Short

400V

3min -

Q10 damaged,

Error message: “Master
HW PV Current High”,
Inverter disconnected from
grid Immediately,

no hazard.

50

R74

Open

400V

3min --

Q11 U5 damaged,

Error message: “Master
HW PV Current High”,
Inverter disconnected from
grid Immediately,

no hazard.

51

R83

Open

400V

3min --

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

52

R84

Short

400V

3min --

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

53

R101

Short

400V

3min --

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

54

R102

Open

400V

3min --

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

55

Q13DS

Short

400V

3min --

Error message: “Master
ISO Error”,

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

56

Q13DG

Short

400V

3min --

Error message: “Master
ISO Error”,

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

57

R73

Open

400V

3min --

Error message: “Master
ISO Error”,

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.
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58

R66

Open

400V

3min -

Error message: “Master
ISO Error”,

Inverter shutdown
and disconnected from
grid Immediately,

No damaged, no hazard.

59

C57

Short

400V

3min -

D7 D9 damaged,

Inverter disconnected from
grid Immediately,

no hazard.

60

Q16 CG

Short

400V

3min --

Q16 Q20 Q21 damaged,

Inverter disconnected from
grid Immediately,

no hazard.

61

Q16 CE

Short

400V

3min --

Q16 Q20 Q21 damaged,

Inverter disconnected from
grid Immediately,

no hazard.

62

Q21

Short

400V

3min --

Q16 Q17 Q20 Q21
damaged,

Inverter disconnected from
grid Immediately,

no hazard.

63

Q21

Short

400V

3min --

Q16 Q17 Q20 Q21
damaged,

Inverter disconnected from
grid Immediately,

no hazard.

64

R92

Open

400V

3min --

Error message: “Master
Phase DCI Error”,

Inverter disconnected from
grid Immediately,

No damaged no hazard.

65

C75

Short

400V

3min --

Error message: “Master
Phase DCI Error”,

Inverter disconnected from
grid Immediately,

No damaged no hazard.

66

R133

Open

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

CEIl 0-21: 2022-03
Annex A - B - Bbis

Page 83 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

67

R134

Short

400V

3min -

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

68

R138

Open

400V

3min -

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

69

R139

Short

400V

3min --

Error message: “Master
Bus Voltage High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

70

R146

Open

400V

3min --

Error message: “Master
No Grid Error”,

Inverter disconnected from
grid Immediately,

No damaged no hazard.

71

R147

Short

400V

3min --

Error message: “Grid Volt
High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

72

R158

Open

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

73

R159

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

74

R165

Open

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

75

R163

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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76

R178

Open

400V

3min -

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

77

R179

Short

400V

3min -

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

78

R185

Open

400V

3min --

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

79

R186

Short

400V

3min --

Error message: “Master
Grid NE Voltage Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

80

C106

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

81

Ca1

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

82

C88

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

83

R193

Open

400V

3min --

Error message: “GFCI
Device Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

84

R194

Open

400V

3min --

Error message: “GFCI
Device Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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85

JK4

Short

400V

3min -

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

86

JK15

Short

400V

3min -

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

87

JK6

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

88

JK8

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

89

C86

Short

400V

3min --

Error message: “Master
HW Inv Current High”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

90

Q30DS

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

91

Q30D G

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

92

Q31DS

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

93

Q31DG

Short

400V

3min --

Error message: “Master
Relay Err”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

94

JK10

Short

400V

3min --

Inverter disconnected from
grid Immediately,

No damaged, no hazard.
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95 C126 Short

400V

3min -

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

96 C137 Short

400V

3min -

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

97 C122 Short

400V

3min -

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

98 Cile61 Short

400V

3min --

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

99 JK11 Short

400V

3min --

D45 damaged

Inverter shutdown

and disconnected from
grid Immediately, no
hazard.

100 JK12 Short

400V

3min --

D45 damaged

Inverter shutdown
and disconnected from
grid Immediately, no
hazard.

101 R280 Open

400V

3min --

Inverter Normal operation
No damaged, no hazard.

102 R199 Open

400V

3min --

Error message: “GFCI
Device Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

103 R229 Open

400V

3min --

Error message: “GFCI
Device Error”,

Inverter disconnected from
grid Immediately,

No damaged, no hazard.

Supplementary information

s-c: short-circuited, o-c: open-circuited.

See technical documentation.
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Compatibilita Climatica / Climatic compatibility

A.4.7

TABLE : Dry heat (Test B) — storage conditions. P

CEI EN 60068-2-2:2008-11

Prove ambientali - Parte 2-2: Prove - Prova B: Caldo secco

/Environmental testing - 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 /Air circulation

forzata / forced air

Temperatura misurata /Measured temperature:

70 °C

Duration:

16 h

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Dry heat (Test B) — storage conditions.
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A.47 TABLE : Humidity test (Test Cab) - storage conditions. P

CEIl EN 60068-2-78:2002:03
Prove ambientali - Parte 2-78: Prove - Prova Cab: Caldo umido, regime stazionario

/Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

Temperatura misurata /Measured temperature: 40 °C

Umidita misurata /measured humidity: 93 RH%

Duration: 96 h

Instrumentation list See table “Measurement equipment and
instrumentation”

Uncertainty See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement
Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement

Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality

Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition
Apparato non operativo (non alimentato) / device not operative (not powered)

Supplementary information:
After the conditions, the inverter still work without any problem.
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Image: Humidity test (Test Cab) - storage conditions.
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A.4.7

TABLE : Cold test (Test A) — storage conditions. P

CEI EN 60068-2-1:2007:11

Prove ambientali - Parte 2-1: Prove - Prova A: Freddo

/Environmental testing - Part 2-1: Tests - Test A: Cold

Condizioni di test /Test conditions

dissipa calore /heat -dissipating

Tipo di campione /Specimen type

Bb: graduale / gradual

Tipo di raffreddamento del campione
/Specimen cooling type

senza raffreddamneto artificiale
/without artificial cooling

Tipo di ventilazione /Air circulation

forzata / forced air

Temperatura misurata /Measured temperature:

-10°C

Duration:

16 h

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Cold test (Test A) — storage conditions
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A.4.7

TABLE : Change of temperature (Test N) — storage conditions. P

CEI EN 60068-2-14:2010

Prove ambientali - Parte 2-14: Prove - Prova N: Cambio di temperatura

/Environmental testing - Part 2-14: Tests - Test N: Change of temperature

Prova/Test

NB: Cambio a velocita controllata
INB Change with specified rate of change

Tipo di ventilazione /Air circulation

forzata / forced air

N° cicli /Number of cycle: 1
Temperatura minima Ta /Minimum temperature To ....: [-10+2°C
Temperatura massima Ts /Maximum temperature Tg +70 £ 2°C
Durata di esposizione t1 /Exposure time t; ......: 3h
Tempo di trasferimento tz /Transition time t; ...: 3h

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Change of temperature (Test N) — storage conditions.
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A.4.7

TABLE : Dry heat (Test B) —working conditions. P

CEI EN 60068-2-2:2008-11

Prove ambientali - Parte 2-2: Prove - Prova B: Caldo secco

/Environmental testing - 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 /Air circulation

forzata / forced air

Temperatura misurata /Measured temperature:

55 °C

Duration:

16 h

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Dry heat (Test B) —working conditions.
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A.47 TABLE : Humidity test (Test Cab) - working conditions. P

CEIl EN 60068-2-78:2002:03
Prove ambientali - Parte 2-78: Prove - Prova Cab: Caldo umido, regime stazionario

/Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

Temperatura misurata /Measured temperature: 40 °C

Umidita misurata /measured humidity: 93 RH%

Duration: 96 h

Instrumentation list See table “Measurement equipment and
instrumentation”

Uncertainty See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement
Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement

Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality

Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition
Apparato non operativo (non alimentato) / device not operative (not powered)

Supplementary information:
After the conditions, the inverter still work without any problem.
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Image: Humidity test (Test Cab) - working conditions.
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A.4.7

TABLE : Cold test (Test A) —working conditions. P

CEI EN 60068-2-1:2007:11

Prove ambientali - Parte 2-1: Prove - Prova A: Freddo

/Environmental testing - Part 2-1: Tests - Test A: Cold

Condizioni di test /Test conditions

dissipa calore /heat -dissipating

Tipo di campione /Specimen type

Bb: graduale / gradual

Tipo di raffreddamento del campione
/Specimen cooling type

senza raffreddamneto artificiale
/without artificial cooling

Tipo di ventilazione /Air circulation

forzata / forced air

Temperatura misurata /Measured temperature:

-10°C

Duration:

16 h

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Cold test (Test A) —working conditions
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A.4.7

TABLE : Change of temperature (Test N) —working conditions. P

CEI EN 60068-2-14:2010

Prove ambientali - Parte 2-14: Prove - Prova N: Cambio di temperatura

/Environmental testing - Part 2-14: Tests - Test N: Change of temperature

Prova/Test

NB: Cambio a velocita controllata
INB Change with specified rate of change

Tipo di ventilazione /Air circulation

forzata / forced air

N° cicli /Number of cycle: 1
Temperatura minima Ta /Minimum temperature To ....: [-10+2°C
Temperatura massima Ts /Maximum temperature Tg +55 + 2°C
Durata di esposizione t1 /Exposure time t; ......: 3h
Tempo di trasferimento t2 /Transition time t; ...: 3h

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

See table

Precondizionamento /Preconditioning

Verifiche iniziali /initial measurement

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Verifiche finali /Final measurement
Dopo il ciclo termico / after thermal cycle

Verifica della corretta funzionalita del dispositivo / verification of correct device functionality
Verifica del corretto funzionamento della protezione di interfaccia / verification of correct interface protection

Condizioni particolari di prova /Particular test condition

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

Supplementary information:

After the conditions, the inverter still work without any problem.
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Image: Change of temperature (Test N) —working conditions.
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A.4.8 TABLE: Insulation tests P

[] CEI EN 60255-5:2001-11
Parte 5: Coordinamento dell'isolamento per i relé di misura e per i dispositivi di protezione

Prescrizioni e prove

/Electrical Relays - Part 5: Insulation coordination for measuring relays and protection equipment — Requirements and tests

X] CEI EN 60146-1-1:1997 + A1:1998
Convertitori a semiconduttori - Prescrizioni generali e convertitori commutati dalla linea

Prove di isolamento (8§ 4.2.1).
/ Semiconductor converters - General requirements and line commutated converters - Part 1-1: Specification of basic requirements
Insulation tests (8. 4.2.1).

Ambient temperature (°C) ......ooovviiiiiiiiiiiiei e : [20°C = 2°C

HUMIdity (RH 90) ..vvveeiiiieeesiiiiee e iiiieeeeeeiieee s siieee e e : |35% - 75% RH

Instrumentation liSt............coeeviiieiiiiiiii e, . | See table “Measurement equipment and
instrumentation”

UNCEraiNty ...oooovvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee . [ See table

Resistenza di isolamento /Insulation Resistance

Test Test Voltage R measured Limit
V)
Between PE and AC output shorted 500 Vdc 9999 MQ =21MQ
Between PE and DC input shorted 500 Vdc 9999 MQ =21MQ
Between PE and DC + AC shorted 500 Vvdc 9999 MQ =21MQ
Prova di rigidita dielettrica/ Dielectric strenght test
Test Test Voltage R Measured Limit
v) after test
MQ @ 500Vdc
Between PE and AC output shorted 2120 Vdc / No discharge
Between PE and DC + AC shorted 2120 Vdc / No discharge

Supplementary information:

OPErator .......cevvevveeeireerieeerieeeriirernrnrrrnnnnneeeeeeeeeeeeeen. . | SE€ COVEr page
SUPEIVISOI oottt ettt e siiieeeeeeee e een . | SEE€ COVET PAGE
TestDate.....ccoooevieiiiiiiiii i, .| SEE COVET Page
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TESTING RESULTS

Allegato B: Prove sugli inverter per impianti indirettamente connessi
Allegato B: Inverter tests for PV plants not directly connected to the grid

B1: TABLE: Armoniche di corrente / Harmonics measurement

(full power of max. power)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

X] CEI EN 61000-3-12 (16A < lraed < 75A single-phase)

Ambient temperature (°C) .........cccceverieeeiiiiiininnnnns :

20°C = 2°C

Humidity (RH %) ...oooooiiiiiiiiiie

65% RH

Instrumentation list..........ccooevvviiiiiiiiieeeeeee, :

See table “Measurement equipment and
instrumentation”

L0 oot =Y o = 1 | :

See table

Supplementary information:

OPEIALON  .oviiii e . | see cover page
SUPEIVISOI  iiiiiiiiiiiiiiiiiiiiiieeeeeee et . | see cover page
TeSE DALE ...cviiii i . | see cover page
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Harmonics current measured on L1 phase discharge mode (limits acc. to IEC 61000-3-12 )

100%
Order [h] | [A] i [%] L'[’;)O']ts Results
1 26.36 101.05 - -
2 0.08 0.29 8.00 P
3 0.12 0.45 21.6 P
4 0.01 0.05 4.00 P
5 0.16 0.63 10.70 P
6 0.01 0.02 267 P
7 0.07 0.26 7.20 P
8 0.00 0.02 2.00 P
9 0.02 0.08 3.8 P
10 0.00 0.02 1.60 P
11 0.05 0.21 3.10 P
12 0.01 0.02 1.33 P
13 0.06 0.22 2.00 P
14 0.01 0.02 N/A P
15 0.05 0.17 N/A P
16 0.01 0.02 N/A P
17 0.03 0.12 N/A P
18 0.01 0.02 N/A P
19 0.02 0.09 N/A P
20 0.01 0.02 N/A P
21 0.03 0.10 N/A P
22 0.01 0.02 N/A P
23 0.03 0.10 N/A P
24 0.01 0.02 N/A P
25 0.03 0.11 N/A P
26 0.01 0.02 N/A P
27 0.02 0.09 N/A P
28 0.01 0.02 N/A P
29 0.02 0.09 N/A P
30 0.01 0.02 N/A P
31 0.02 0.08 N/A P
32 0.01 0.02 N/A P
33 0.02 0.07 N/A P
34 0.01 0.02 N/A P
35 0.02 0.07 N/A P
36 0.00 0.02 N/A P
37 0.02 0.06 N/A P
38 0.01 0.02 N/A P
39 0.02 0.07 N/A P
40 0.00 0.02 N/A P
THD i 0.991 13 P
PWHD - 0.854 22 P

CEIl 0-21: 2022-03
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B.1: TABLE: Armoniche di corrente / Harmonics measurement

(full power of max. power)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....ccovveeevieiiiiiiiniieeeieenns . |+55°C + 2°C

Humidity (RH %) ...ooooiiiiiiiiiiie : |65% RH

Instrumentation liSt............coveeiiiiiiiiiiiii e . | See table “Measurement equipment and
instrumentation”

UNCEIaINtY .oooooiiiieeeeieee e . | Seetable

Supplementary information:

(O] 01T = 1o ] . | see cover page
10 o1 4/ [=o ] SR . | see cover page
TeSEDALE ...ceiiieiei e . | see cover page
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Harmonics current measured on L1 phase discharge mode (limits acc. to IEC 61000-3-12 )

100%
Order [h] | [A] i [%] L'[’;)O']ts Results
1 26.37 101.10 - -
2 0.08 0.29 8.00 P
3 0.12 0.45 21.6 P
4 0.01 0.05 4.00 P
5 0.16 0.63 10.70 P
6 0.01 0.02 267 P
7 0.07 0.26 7.20 P
8 0.00 0.02 2.00 P
9 0.02 0.08 3.8 P
10 0.00 0.02 1.60 P
11 0.06 0.21 3.10 P
12 0.01 0.02 1.33 P
13 0.06 0.23 2.00 P
14 0.01 0.02 N/A P
15 0.05 0.18 N/A P
16 0.01 0.02 N/A P
17 0.03 0.12 N/A P
18 0.01 0.02 N/A P
19 0.02 0.09 N/A P
20 0.01 0.02 N/A P
21 0.03 0.10 N/A P
22 0.01 0.02 N/A P
23 0.03 0.10 N/A P
24 0.01 0.02 N/A P
25 0.03 0.11 N/A P
26 0.01 0.02 N/A P
27 0.02 0.09 N/A P
28 0.01 0.02 N/A P
29 0.02 0.09 N/A P
30 0.00 0.02 N/A P
31 0.02 0.08 N/A P
32 0.01 0.02 N/A P
33 0.02 0.08 N/A P
34 0.01 0.02 N/A P
35 0.02 0.07 N/A P
36 0.00 0.02 N/A P
37 0.02 0.07 N/A P
38 0.01 0.02 N/A P
39 0.02 0.07 N/A P
40 0.00 0.02 N/A P
THD i 1.002 13 P
PWHD ] 0.903 22 P
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B.1: TABLE: Armoniche di corrente / Harmonics measurement

(full power of max. power)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....coovveeeiiiiiiiiiiniieeeneenns : |-10°C £ 2°C

Humidity (RH %) ...oooooiiiiiiiiie, : |65% RH

Instrumentation liSt............ccvieiiiiiiiiiiiii e . | See table “Measurement equipment and
instrumentation”

UNCEIraINtY .ooooieiieiieiieee e . | Seetable

Supplementary information:

(O] 01T = 1o ] N . | see cover page
SUPEIVISOI  iiiiiiiiiiiiiiiiiiiiiieeeeeee et . | see cover page
TESEDALE ...cv it . | see cover page
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Harmonics current measured on L1 phase discharge mode (limits acc. to IEC 61000-3-12 )

100%
Order [h] | [A] i [%] L'[’;)O']ts Results
1 26.37 101.07 - -
2 0.08 0.29 8.00 P
3 0.12 0.45 21.6 P
4 0.01 0.05 4.00 P
5 0.16 0.63 10.70 P
6 0.01 0.02 267 P
7 0.07 0.26 7.20 P
8 0.00 0.02 2.00 P
9 0.02 0.08 3.8 P
10 0.01 0.02 1.60 P
11 0.05 0.21 3.10 P
12 0.01 0.02 1.33 P
13 0.06 0.22 2.00 P
14 0.01 0.02 N/A P
15 0.05 0.18 N/A P
16 0.01 0.02 N/A P
17 0.03 0.12 N/A P
18 0.01 0.02 N/A P
19 0.02 0.09 N/A P
20 0.01 0.03 N/A P
21 0.03 0.10 N/A P
22 0.01 0.03 N/A P
23 0.03 0.10 N/A P
24 0.01 0.03 N/A P
25 0.03 0.11 N/A P
26 0.01 0.02 N/A P
27 0.02 0.09 N/A P
28 0.01 0.02 N/A P
29 0.02 0.09 N/A P
30 0.01 0.02 N/A P
31 0.02 0.08 N/A P
32 0.01 0.02 N/A P
33 0.02 0.07 N/A P
34 0.01 0.02 N/A P
35 0.02 0.07 N/A P
36 0.01 0.02 N/A P
37 0.02 0.06 N/A P
38 0.01 0.02 N/A P
39 0.02 0.07 N/A P
40 0.00 0.02 N/A P
THD i 0.995 13 P
PWHD ] 0.879 22 P

TESTING RESULTS

CEIl 0-21: 2022-03
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Allegato B bis: Prove sui sistemi di accumulo
/ Annex B bis: Tests on Energy Storage Systems

Terminologia e definizioni degli EESS in accordo al par. 8.5.3.4
/ Terminology and definitions for EESS systems in according to clause 8.5.3.4 :

CUsS: Capacity of the storage system 20.0kWh
PSN: Power from Battery to the Grid 6000W
PCN: Power from the Grid to the Battery -6000W
PSwmax: Power from Battery to the Grid within the CUS — ( range of 10% - 90% ) 6000W
PCuax: Power from Grid to the Battery within the CUS — ( range of 10% - 90% ) -6000W
PNinv: Rated Power from the Inverter 6000W

Operation Condition

P Smax

>

PSN

PCwmax

2

PCN

P Smax

IA

PNinv

PCwmax

IA

PNinv
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Bbis.2.2: TABLE: Scalarita e modularita

[Table: Scalarity and modularity

Ambient temperature (°C) .........cccc..... : N/A
Humidity (RH %) ......ovvvvveviiiiiiiiiiiiinnne : N/A
Instrumentation list.............ccccceeeennnn. : N/A
Uncertainty ...........eeeeeeeeeeeeieeiiiinin.. : N/A
IS)(I)TIOSISTE,\IA Pl P2 P\
CONVERSIONE
[] Caso A
vl B ¢ Cu
IS)?TIOSISTE)IA Pl PZ P\
CONVERSIONE N
X] Caso B
SOTTOSISTEMA 1xC 2xC MxC
SOTTOSISTEMA 1xP 2xP NxP
CONVERSIONE
[]casoC
wheme | o c Cu
IS)(I)TIOSISTE)IA 1 X P 2 X P N X P
CONVERSIONE :
[ ] Ccaso D :
1
SoTTOSISTEMA 1xC 2xC Mx C
Supplementary information:
OPErator ....ooovvviiiiiiiii ;| see cover page
SUPEIVISOT  ciiiiiiiiiiiiii e ;| see cover page
TeSt DAte....o i : | see cover page
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Configurazione di Energy Storage System
/ Energy Storage system configuration

Inverter:

Pumin Pumax
P1. 3000W Pn: 6000W
Nmodule min: | N/A Nmodule max: | N/A
Storage:

Emin Ewmax
(ofF 2800W Cuw: 6000W
Mmodule min: | 10.65KWH Mmodule max: | 24.86KWH

Tabella di prove per EESS:
[ Table of tests for EESS

Potenza sottosistema di conversione (W) Potenza sottosisterna di corwversione (W)
Caso A Caso C maodulo base P ) : . ’
Py (P Py (Pyaa 2 moduli = 3 moduli N moduli (Pya)
(Prains)
= non Sono = non sono On 5000
- . (Erua] Prove parziali | " | Prove parziali - Cu (B Prove parziali | " I” Prove parziali | 1t nen I”
— " richieste ulteriori = richieste ulteriori rov richieste ulteriori
2 UMY Allegato Bbis Allegato Bbis 2| T Allegato Bbis
g prove g prave Allegato Bbis prove
3 3 in una
g g
& ® qualungue
E non sona nonSoeno nan sond E non sond Mo S0MRo delle non song
= richieste ulteriori | richieste ulteriori | richieste ulterior £ richieste ulteriori | richieste ulteriori richieste ulteriori
a a nfig fonl
= prove prove prove o prove prove e prove
3 3 con (almeno)
8 8 3 moduli del
pi non seno non seno pi non sono sottosistema di non sono
=1 Prove complete =1 Prove complete
3 | Gy (Epungd | richieste ulterioni | richieste ulteriori Al Bbi 3 | Cu (Eyune) Al Bbi richieste ulteriar conversione richieste ulterior
3 prove prove egato Bbis 3 egato Bbis prove prove
Potenza sottosistema di conversione (W) Potenza sottosisterna di conversione (W)
Caso B Caso D modulo base P . i _ :
By (Pl Py (Praad 2 moduli = 3 moduli N moduli (Pya)
(Prain)

= =
= modulo non sono = modulo non sono non sono
= Prove parziali Prove parziali = Prove parziali Prove parziali
o | baseC Al to Bhis richieste ulteriori All Bbi o | baseC Allegato Bbi richieste ulteriori Al T richieste ulteriori
3 hﬁ ato 5 3 ega 5 egato 5
£ (Epam) prove eg E (Enaina prove £a prove
3 3 in una
g g
= = qualunque
g non sona nonSoeno nan sond g non sond Mo S0MRo delle non song
= richieste ulteriori | richieste ulteriori | richieste ulterior £ richieste ulteriori | richieste ulteriori richieste ulteriori
a a nfig fonl
o prove prove prove o prove prove ol prove
i i con 3 moduli
g g del
- i non sono non Sono - i non sono non sono
2 | M maoduli Prove complete 2 | M moduli | Prove complete sottosistema di
[ E richieste ulteriori | richieste ulteriori Al Bbi [ E Al Bbi richieste ulteriori TIUETeIone richieste ulteriori
E [ M’-‘“] prove prove SRS s E t w‘:":l e s prove prove

CEIl 0-21: 2022-03
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Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement

(full power, 66% and 33% of Psmax) (Discharge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......cccccvvviiiiiiiiiiiiiiieennn. :

25°C+5°C

Humidity (RH %0) .....ovvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinnnes :

65% + 10% RH

InStrumentation liSt.........cooeuvveiiiiieeeiie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 11 L :

See table

Supplementary information:

OPEIALON vt .| See cover page
ST U] 1= V<o ] .| See cover page
TESEDALE...ccviiiii e .| See cover page
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Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.59 3203 | 17.30 | 66.33 | 2505 | 96.04 - -
2 0.06 0.23 0.02 0.09 0.02 0.08 8.00 P
3 0.25 0.98 0.40 1.54 0.73 2.81 216 P
4 0.00 0.02 0.01 0.03 0.01 0.05 4.00 P
5 0.06 0.22 0.07 0.28 0.17 0.63 10.70 P
6 0.01 0.02 0.01 0.02 0.01 0.02 2.67 P
7 0.05 0.19 0.02 0.09 0.07 0.28 7.20 P
8 0.00 0.02 0.00 0.02 0.00 0.02 2.00 P
9 0.04 0.15 0.03 0.13 0.01 0.04 3.8 P
10 0.00 0.01 0.00 0.01 0.00 0.02 1.60 P
11 0.03 0.12 0.01 0.05 0.02 0.08 3.10 P
1 0.00 0.01 0.00 0.01 0.00 0.01 1.33 p
13 0.02 0.09 0.01 0.02 0.02 0.07 2.00 P
14 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
15 0.02 0.06 0.01 0.03 0.01 0.05 N/A P
16 0.00 0.01 0.00 0.00 0.00 0.00 N/A P
17 0.01 0.05 0.01 0.03 0.01 0.03 N/A P
18 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
19 0.01 0.03 0.01 0.02 0.00 0.01 N/A P
20 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
21 0.01 0.02 0.00 0.02 0.00 0.01 N/A P
22 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
23 0.00 0.02 0.00 0.02 0.00 0.01 N/A P
24 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
25 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
26 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
27 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
28 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
29 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
30 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
31 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
32 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
33 0.00 0.00 0.00 0.01 0.00 0.00 N/A P
34 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
35 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
36 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
37 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
38 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
39 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
40 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
THD ; 1.071 ; 1.575 i 2.898 13 P
PWHD i 0.073 i 0.025 i 0.037 22 P
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Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement
(full power, 66% and 33% of PCnax) (Charge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......cccccvvviiiiiiiiiiiiiiieennn. :

25°C+5°C

Humidity (RH %0) .....ovvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinnnes :

65% + 10% RH

InStrumentation liSt.........cooeuvveiiiiieeeiie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 11 L :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON vt .| See cover page.
YU 1= V<o ] .| See cover page.
TESEDALE...ccvi i .| See cover page.
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Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.62 33.06 | 1723 | 66.04 | 2603 | 99.77 - -
2 0.02 0.07 0.05 0.19 0.08 0.29 8.00 P
3 0.10 0.37 0.05 0.19 0.13 0.48 216 P
4 0.01 0.04 0.01 0.02 0.01 0.03 4.00 P
5 0.09 0.34 0.05 0.18 0.16 0.60 10.70 P
6 0.01 0.04 0.00 0.02 0.01 0.02 2.67 P
7 0.08 0.31 0.06 0.21 0.07 0.25 7.20 P
8 0.01 0.04 0.01 0.02 0.00 0.02 2.00 P
9 0.07 0.28 0.07 0.27 0.02 0.09 3.8 P
10 0.01 0.04 0.01 0.02 0.01 0.02 1.60 P
11 0.06 0.22 0.04 0.16 0.05 0.20 3.10 P
1 0.01 0.03 0.01 0.02 0.01 0.03 1.33 p
13 0.05 0.19 0.03 0.13 0.06 0.22 2.00 P
14 0.01 0.02 0.01 0.03 0.01 0.02 N/A P
15 0.04 0.16 0.04 0.17 0.05 0.18 N/A P
16 0.00 0.02 0.01 0.03 0.01 0.03 N/A P
17 0.03 0.12 0.04 0.14 0.03 0.11 N/A P
18 0.00 0.01 0.01 0.03 0.01 0.03 N/A P
19 0.02 0.09 0.04 0.14 0.02 0.09 N/A P
20 0.00 0.01 0.01 0.03 0.01 0.03 N/A P
21 0.02 0.08 0.04 0.14 0.03 0.10 N/A P
22 0.00 0.01 0.01 0.02 0.01 0.03 N/A P
23 0.01 0.05 0.03 0.12 0.03 0.10 N/A P
24 0.00 0.01 0.01 0.02 0.01 0.03 N/A P
25 0.01 0.06 0.03 0.11 0.03 0.11 N/A P
26 0.00 0.01 0.00 0.02 0.01 0.03 N/A P
27 0.01 0.05 0.03 0.10 0.02 0.08 N/A P
28 0.00 0.02 0.01 0.02 0.01 0.03 N/A P
29 0.02 0.06 0.03 0.10 0.02 0.08 N/A P
30 0.00 0.02 0.01 0.02 0.01 0.03 N/A P
31 0.02 0.06 0.02 0.08 0.02 0.06 N/A P
32 0.01 0.02 0.01 0.02 0.01 0.02 N/A P
33 0.02 0.06 0.02 0.08 0.02 0.08 N/A P
34 0.01 0.02 0.01 0.02 0.01 0.02 N/A P
35 0.02 0.06 0.02 0.08 0.02 0.08 N/A P
36 0.01 0.02 0.01 0.02 0.01 0.02 N/A P
37 0.01 0.05 0.02 0.07 0.02 0.07 N/A P
38 0.00 0.02 0.00 0.02 0.01 0.02 N/A P
39 0.01 0.05 0.02 0.07 0.02 0.07 N/A P
40 0.00 0.01 0.00 0.02 0.01 0.02 N/A P
THD ; 0.784 ; 0.658 i 0.985 13 P
PWHD i 0.578 i 1.053 i 0.840 22 P
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Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement

(full power, 66% and 33% of Psmax) (Discharge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....ccccccvvviiiiiiiiiiiiiiiennnn :

+55°C+2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinineenns :

65% + 5% RH

INStrumentation liSt.........ooeuvveiieiieeeie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 1 L :

See table

Supplementary information:

OPEIALON vt .| See cover page.
YU 1= V<o ] .| See cover page.
TESEDALE...ccvi i .| See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.45 3239 | 1743 | 6682 | 2536 | 97.21 - -
2 0.06 0.24 0.04 0.13 0.03 0.10 8.00 P
3 0.26 1.00 0.41 1.57 0.76 2.90 216 P
4 0.01 0.03 0.01 0.04 0.01 0.06 4.00 P
5 0.06 0.24 0.07 0.28 0.17 0.64 10.70 P
6 0.00 0.02 0.00 0.02 0.01 0.02 2.67 P
7 0.05 0.21 0.02 0.09 0.07 0.28 7.20 P
8 0.01 0.02 0.00 0.01 0.00 0.02 2.00 P
9 0.04 0.16 0.04 0.14 0.01 0.04 3.8 P
10 0.00 0.02 0.00 0.01 0.00 0.01 1.60 P
11 0.03 0.12 0.02 0.06 0.02 0.08 3.10 P
1 0.00 0.01 0.00 0.01 0.00 0.01 1.33 p
13 0.02 0.09 0.01 0.02 0.02 0.08 2.00 P
14 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
15 0.02 0.06 0.01 0.03 0.01 0.05 N/A P
16 0.00 0.01 0.00 0.00 0.00 0.00 N/A P
17 0.01 0.04 0.01 0.03 0.01 0.03 N/A P
18 0.00 0.01 0.00 0.01 0.00 0.00 N/A P
19 0.01 0.03 0.01 0.02 0.00 0.01 N/A P
20 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
21 0.01 0.02 0.00 0.02 0.00 0.01 N/A P
22 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
23 0.00 0.01 0.00 0.02 0.00 0.01 N/A P
24 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
25 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
26 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
27 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
28 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
29 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
30 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
31 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
32 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
33 0.00 0.00 0.00 0.01 0.00 0.01 N/A P
34 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
35 0.00 0.00 0.00 0.00 0.00 0.01 N/A P
36 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
37 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
38 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
39 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
40 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
THD ; 1.101 ; 1.616 i 2.984 13 P
PWHD i 0.073 i 0.024 i 0.043 22 P

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement
(full power, 66% and 33% of PCnax) (Charge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....ccccccvvviiiiiiiiiiiiiiiennnn :

+55°C+2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinineenns :

65% + 5% RH

INStrumentation liSt.........ooeuvveiieiieeeie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 1 L :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON e .| See cover page.
Y U] 1= V<o ] .| See cover page.
TESEDALE...ccviiiii e .| See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.62 33.05 | 1741 | 6674 | 26.22 | 10051 - -
2 0.02 0.07 0.04 0.14 0.07 0.26 8.00 P
3 0.10 0.37 0.76 2.93 1.02 3.90 216 P
4 0.01 0.03 0.01 0.03 0.02 0.06 4.00 P
5 0.09 0.34 0.27 1.05 0.36 1.38 10.70 P
6 0.01 0.03 0.01 0.02 0.00 0.02 2.67 P
7 0.08 0.31 0.18 0.68 0.15 0.57 7.20 P
8 0.01 0.03 0.00 0.02 0.00 0.01 2.00 P
9 0.07 0.28 0.12 0.47 0.10 0.38 3.8 P
10 0.01 0.03 0.00 0.02 0.00 0.01 1.60 P
11 0.06 0.22 0.06 0.23 0.08 0.30 3.10 P
1 0.01 0.03 0.00 0.02 0.00 0.01 1.33 p
13 0.05 0.19 0.03 0.11 0.06 0.22 2.00 P
14 0.01 0.02 0.00 0.01 0.00 0.01 N/A P
15 0.04 0.16 0.01 0.06 0.03 0.13 N/A P
16 0.00 0.02 0.00 0.01 0.00 0.01 N/A P
17 0.03 0.12 0.01 0.03 0.02 0.07 N/A P
18 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
19 0.02 0.09 0.00 0.01 0.01 0.04 N/A P
20 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
21 0.02 0.08 0.00 0.01 0.01 0.03 N/A P
22 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
23 0.01 0.05 0.00 0.01 0.00 0.02 N/A P
24 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
25 0.01 0.06 0.00 0.01 0.00 0.01 N/A P
26 0.00 0.01 0.00 0.00 0.00 0.01 N/A P
27 0.01 0.05 0.00 0.01 0.00 0.01 N/A P
28 0.00 0.02 0.00 0.00 0.00 0.00 N/A P
29 0.02 0.06 0.00 0.01 0.00 0.00 N/A P
30 0.00 0.02 0.00 0.00 0.00 0.00 N/A P
31 0.02 0.06 0.00 0.01 0.00 0.00 N/A P
32 0.00 0.02 0.00 0.00 0.00 0.00 N/A P
33 0.02 0.06 0.00 0.01 0.00 0.00 N/A P
34 0.00 0.02 0.00 0.00 0.00 0.00 N/A P
35 0.02 0.06 0.00 0.01 0.00 0.00 N/A P
36 0.00 0.02 0.00 0.00 0.00 0.00 N/A P
37 0.01 0.05 0.00 0.01 0.00 0.00 N/A P
38 0.00 0.01 0.00 0.00 0.00 0.00 N/A P
39 0.01 0.05 0.00 0.01 0.00 0.00 N/A P
40 0.00 0.01 0.00 0.00 0.00 0.00 N/A P
THD ; 0.783 ; 3.233 i 4.218 13 P
PWHD i 0.581 i 0.052 i 0.258 22 P

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement

(full power, 66% and 33% of Psmax) (Discharge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....ccccccvvviiiiiiiiiiiiiiiennnn :

-:10°C+x2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinineenns :

65% + 5% RH

INStrumentation liSt.........ooeuvveiieiieeeie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 1 L :

See table

Supplementary information:

OPEIALON vt .| See cover page.
YU 1= V<o ] .| See cover page.
TESEDALE...ccvi i .| See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.65 3315 | 17.30 | 66.33 | 2514 | 96.37 - -
2 0.03 0.10 0.05 0.21 0.08 0.30 8.00 P
3 0.24 0.92 0.37 1.41 0.69 2.63 216 P
4 0.01 0.03 0.01 0.03 0.01 0.05 4.00 P
5 0.06 0.24 0.06 0.24 0.15 0.56 10.70 P
6 0.01 0.02 0.01 0.02 0.00 0.02 2.67 P
7 0.04 0.17 0.03 0.11 0.04 0.14 7.20 P
8 0.00 0.01 0.00 0.02 0.00 0.01 2.00 P
9 0.03 0.10 0.03 0.11 0.01 0.03 3.8 P
10 0.00 0.01 0.00 0.01 0.00 0.01 1.60 P
11 0.01 0.06 0.01 0.04 0.01 0.06 3.10 P
1 0.00 0.01 0.00 0.01 0.00 0.01 1.33 p
13 0.01 0.03 0.00 0.02 0.01 0.04 2.00 P
14 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
15 0.01 0.02 0.01 0.02 0.01 0.03 N/A P
16 0.00 0.00 0.00 0.01 0.00 0.00 N/A P
17 0.00 0.01 0.00 0.02 0.00 0.01 N/A P
18 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
19 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
20 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
21 0.00 0.01 0.00 0.01 0.00 0.01 N/A P
22 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
23 0.00 0.00 0.00 0.01 0.00 0.01 N/A P
24 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
25 0.00 0.00 0.00 0.01 0.00 0.01 N/A P
26 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
27 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
28 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
29 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
30 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
31 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
32 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
33 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
34 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
35 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
36 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
37 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
38 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
39 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
40 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
THD ; 0.976 ; 1.455 i 2.713 13 P
PWHD i 0.008 i 0.009 i 0.011 22 P

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement
(full power, 66% and 33% of PCnax) (Charge mode)

] CEI EN 61000-3-2 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-12 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .....ccccccvvviiiiiiiiiiiiiiiennnn :

-:10°C+x2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinineenns :

65% + 5% RH

INStrumentation liSt.........ooeuvveiieiieeeie e :

See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 1 L :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON e .| See cover page.
Y U] 1= V<o ] .| See cover page.
TESEDALE...ccviiiii e .| See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12 )

33% 66% 100%
O[rg]e’ Al | 1n (%] Al | ungw] | 1Al | 1in (%] L'[’;)O']ts Results
1 8.62 33.03 | 1724 | 66.09 | 2540 | 97.36 - -
2 0.01 0.05 0.03 0.10 0.05 0.17 8.00 P
3 0.26 1.00 0.36 1.37 0.46 1.75 21.6 P
4 0.00 0.01 0.00 0.02 0.00 0.02 4.00 P
5 0.04 0.17 0.05 0.19 0.07 0.26 10.70 P
6 0.00 0.01 0.00 0.01 0.00 0.01 2.67 P
7 0.01 0.03 0.02 0.06 0.01 0.06 7.20 P
8 0.00 0.00 0.00 0.00 0.00 0.00 2.00 P
9 0.00 0.01 0.01 0.03 0.01 0.03 3.8 P
10 0.00 0.00 0.00 0.00 0.00 0.00 1.60 P
11 0.00 0.01 0.00 0.01 0.00 0.02 3.10 P
1 0.00 0.00 0.00 0.00 0.00 0.00 1.33 P
13 0.00 0.01 0.00 0.01 0.00 0.01 2.00 P
14 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
15 0.00 0.00 0.00 0.00 0.00 0.01 N/A P
16 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
17 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
18 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
19 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
20 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
21 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
22 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
23 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
24 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
25 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
26 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
27 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
28 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
29 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
30 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
31 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
32 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
33 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
34 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
35 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
36 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
37 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
38 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
39 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
40 0.00 0.00 0.00 0.00 0.00 0.00 N/A P
THD ; 1.019 ; 1.391 i 1.778 13 P
PWHD i 0.000 i 0.000 i 0.001 22 P

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PSmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......ccccccvrviiiiiiiiiiiiiieennn. :

25°C+5°C

Humidity (RH 90) .....ooiiiiiiiiiiiiiiiieeeeeeeiiiee e : |65% = 10% RH

Instrumentation liSt............ooeveiiiiniiiieiice e . | See table “Measurement equipment and
instrumentation”

(8ol =T 4 = 11 L . | See table

Supplementary information:

OPEIALON e : | See cover page.
Y U] 1= V<o ] . | See cover page.
TESEDALE...ccviiiii e . | See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

100% PSmax L1 L2 L3 Limit
Pst 0.241 -- -- 1.00
Pt 0.234 -- -- 0.65
dc [%] 0.436 -- -- 3.30
dmax [%] 0.508 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% PSmax L1 L2 L3 Limit
Pst 0.241 -- -- 1.00
PIt 0.235 -- -- 0.65
dc [%] 0.436 -- -- 3.30
dmax [%] 0.502 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PSmax L1 L2 L3 Limit
Pst 0.237 -- -- 1.00
PIt 0.230 -- -- 0.65
dc [%] 0.431 - -- 3.30
dmax [%] 0.491 - -- 6.00
dt [s] 0.000 - -- 0.50

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PCmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......cccccvvviiiiiiiiiiiiiiiennnn. :

25°C+5°C

Humidity (RH 90) .....evvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininnnnns :

65% + 10% RH

INStrumentation liSt.........coceuvveeiieiieeeeieee e :

See table “Measurement equipment and
instrumentation”

(8 Tod =T = 11 :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON e . | See cover page.
YU 1= V<o ] . | See cover page.
TESEDALE...ccvi i . | See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis
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A TUVRheinland®

Test Report No.: CN22EMBE 001

100% PCrax L1 L2 L3 Limit
Pst 0.238 - -- 1.00
Pt 0.231 -- -- 0.65
dc [%] 0.433 -- -- 3.30
dmax [%] 0.504 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% PCax L1 L2 L3 Limit
Pst 0.238 - -- 1.00
PIt 0.232 - -- 0.65
dc [%] 0.433 -- -- 3.30
dmax [%] 0.497 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PCax L1 L2 L3 Limit
Pst 0.237 -- -- 1.00
PIt 0.230 -- -- 0.65
dc [%] 0.431 - -- 3.30
dmax [%] 0.497 - -- 6.00
dt [s] 0.000 - -- 0.50

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PSmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .......cceeeiiiiiiiiiiiiiiineeen :|+55°C+2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiininieenneinennnnnnnnn. : |65% + 5% RH

Instrumentation liSt............ccoeveiiiiiiiieeiicee e . | See table “Measurement equipment and
instrumentation”

(8 Tod =T = 11 . | See table

Supplementary information:

OPEIALON vt . | See cover page.
YU 1= V<o ] . | See cover page.
TESEDALE...ccvuiiiiiee e . | See cover page.

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

100% PSmax L1 L2 L3 Limit
Pst 0.237 -- -- 1.00
Pt 0.231 -- -- 0.65
dc [%] 0.436 -- -- 3.30
dmax [%] 0.494 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% P S ax L1 L2 L3 Limit
Pst 0.236 -- -- 1.00
PIt 0.230 -- -- 0.65
dc [%] 0.432 -- -- 3.30
dmax [%] 0.491 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PSmax L1 L2 L3 Limit
Pst 0.241 -- -- 1.00
PIt 0.231 -- -- 0.65
dc [%] 0.434 - - 3.30
dmax [%] 0.501 - - 6.00
dt [s] 0.000 -- -- 0.50

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PCmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......cccccvvviiiiiiiiiiiiiiiennnn. :

+55°C+2°C

Humidity (RH 90) .....evvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininnnnns :

65% + 5% RH

INStrumentation liSt.........coceuvveeiieiieeeeieee e :

See table “Measurement equipment and
instrumentation”

(8 Tod =T = 11 :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON e . | See cover page.
YU 1= V<o ] . | See cover page.
TESEDALE...ccvi i . | See cover page.

CEIl 0-21: 2022-03
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A TUVRheinland®

Test Report No.: CN22EMBE 001

100% PCrax L1 L2 L3 Limit
Pst 0.236 - -- 1.00
Plt 0.230 -- -- 0.65
dc [%] 0.431 - -- 3.30
dmax [%] 0.503 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% PCax L1 L2 L3 Limit
Pst 0.241 -- -- 1.00
PIt 0.233 -- -- 0.65
dc [%] 0.436 -- -- 3.30
dmax [%] 0.499 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PCax L1 L2 L3 Limit
Pst 0.238 -- -- 1.00
PIt 0.233 -- -- 0.65
dc [%] 0.436 - -- 3.30
dmax [%] 0.495 - -- 6.00
dt [s] 0.000 - -- 0.50
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Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PSmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) .......cceeeiiiiiiiiiiiiiiineeen 1 |-10°C+2°C

Humidity (RH %0) .....vvvvviiiiiiiiiiiiiiiiininieenneinennnnnnnnn. : |65% + 5% RH

Instrumentation liSt............ccoeveiiiiiiiieeiicee e . | See table “Measurement equipment and
instrumentation”

(8 Tod =T = 11 . | See table

Supplementary information:

OPEIALON vt . | See cover page.
YU 1= V<o ] . | See cover page.
TESEDALE...ccvuiiiiiee e . | See cover page.

CEIl 0-21: 2022-03
Annex A - B - Bbis

Page 136 of 204




A TUVRheinland®

Test Report No.: CN22EMBE 001

100% PSmax L1 L2 L3 Limit
Pst 0.240 - -- 1.00
Plt 0.233 -- -- 0.65
dc [%] 0.433 -- -- 3.30
dmax [%] 0.503 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% PSmax L1 L2 L3 Limit
Pst 0.239 - -- 1.00
PIt 0.231 - -- 0.65
dc [%] 0.435 -- -- 3.30
dmax [%] 0.502 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PSmax L1 L2 L3 Limit
Pst 0.239 -- -- 1.00
PIt 0.231 -- -- 0.65
dc [%] 0.437 - -- 3.30
dmax [%] 0.484 - -- 6.00
dt [s] 0.000 - -- 0.50
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Bbis.3: TABLE: Fluttuazioni di tensione /Flicker measurement

(full power, 66% and 33% of PCmax)

] CEI EN 61000-3-3 (lrated < 16 A single-phase)

[X] CEI EN 61000-3-11 (16A < lrated < 75A single-phase)

Ambient temperature (°C) ......cccccvvviiiiiiiiiiiiiiiennnn. :

-:10°C+x2°C

Humidity (RH 90) .....evvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininnnnns :

65% + 5% RH

INStrumentation liSt.........coceuvveeiieiieeeeieee e :

See table “Measurement equipment and
instrumentation”

(8 Tod =T = 11 :

See table

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON e . | See cover page.
YU 1= V<o ] . | See cover page.
TESEDALE...ccvi i . | See cover page.
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100% PCrax L1 L2 L3 Limit
Pst 0.236 -- -- 1.00
Pt 0.229 -- -- 0.65
dc [%] 0.433 -- -- 3.30
dmax [%] 0.480 -- -- 6.00
dt [s] 0.000 -- -- 0.50
66% PCax L1 L2 L3 Limit
Pst 0.234 -- -- 1.00
PIt 0.229 -- -- 0.65
dc [%] 0.436 -- -- 3.30
dmax [%] 0.485 -- -- 6.00
dt [s] 0.000 -- -- 0.50
33% PCax L1 L2 L3 Limit
Pst 0.237 -- -- 1.00
PIt 0.230 -- -- 0.65
dc [%] 0.435 - - 3.30
dmax [%] 0.486 -- -- 6.00
dt [s] 0.000 -- -- 0.50
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Bbis.4 TABLE: Verifica del campo di funzionamento in tensione e frequenza

/ Check the operating range in voltage and frequency

Ambient temperature (°C) ... :|125°C+£5°C
Humidity (RH %) ...oooovvviiiiiiiiiiiiiiieeeeeeeeeeeeeeee : | 65% * 5% RH
S . | See table “Measurement equipment and
Instrumentation liSt............ceeeviiiiiiiiiiieeecceiinn, ap S
instrumentation
UNCEraiNty ...oooovvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee . | See table

Supplementary information:

Voltage and frequency values are measured with at least 1 sample at second.
Test n.3 and 4, are not applicable at unidirectional generators.

Sn is the maximum active power delivered during test.

OPEIALON ...t : | See cover page.
10 o1 4V =To ] ST : | See cover page.
TESEDALE ... . | See cover page.
Test Point Range of operation Pout Coso Test time Limit Result
(W] [s] [%]
0
Test 1 85% Un — 47.5Hz 1‘28 ﬁNFI’Ni”)’aX 1.00 | atleast300 | +5% Sn |No Disconnection
0,
Test 2 110% Un - 51.5Hz 1‘28 ﬁNFI’Ni")’aX 1.00 | atleast300 | +5% Sn |No Disconnection
Test 3 85% Un — 47.5Hz 100% PcCmax 1.00 at least 300 | +5% Sn |No Disconnection
Test 4 110% Un - 51.5Hz 100% PcCmax 1.00 at least 300 | +5% Sn |No Disconnection

CEIl 0-21: 2022-03
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Grafico Test 1: 85% U, - 47.5Hz / 100%PSmax
/ Graph Test 1: 85% Un - 47.5Hz

CHART 1
a b
250 y 10000
S000
200 et . : A000
Foo0
150 G000
5000
100 4000
3000
S0 2000
1000
il [
il 50 100 150 200 250
—— ums-E3[v] ——fU-E3[Hz] Zoom in P-E3 W] variant 43 4
Grafico Test 2: 110% U, — 51.5Hz / 100%PSmax
/ Graph Test 2: 110% Un — 51.5Hz
CHART 1
a b
300 y 10000
3000
250
8000
TO00
200
G000
150 S000
4000
100
S000
2000
S0
1000
o o
il 50 100 150 200 250

——Ums-E3[v] ——fU-E3[Hz] zZoomin P-E3[W] variant 435 &4
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Grafico Test 3: 85% U, - 47.5Hz / 100%PCmax
/ Graph Test 1: 85% Un - 47.5Hz

CHART 1
a b
250 ¢ vy @
=100
200 =2000
=S000
150 -4000
-5000
100 -5000
=7000
S0 -2000
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o =10000
il 50 100 150 200 250
—— ums-E3[v] ——fU-E3[Hz] zoomin P-E3 [w] variant 435 fa
Grafico Test 2: 110% U, — 51.5Hz / 100%Pcmax
/ Graph Test 2: 110% Un — 51.5Hz
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8.4.1.3 TABLE: Verifica delle condizioni di connessione e riconnessione
Par. a) & b) / Check of the connection and re-connection conditions

. TABLE: Verifica della erogazione graduale della potenza attiva
Bbis.5.1 / Check of the gradual increase of the power production
Bbis.5.2 g

Ambient temperature (°C) .......ccccovvviiiiiiiiiiiiiiiiiieiieeee :

25°C+5°C

HUumidity (RH %0) «.coovvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee :

65% + 5% RH

INStrUMENLAtON lISt......oiviieiiee e eans :

See table “Measurement equipment and
instrumentation”

UNCEIAINTY ..eeviiiiiiiiiiiiiiiiiiieiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees :

See table

Supplementary information:

OPEIALON .oiiieeiiiee e | SEE COVET PAGE.
SUPEIVISOI oiiiiiiiiii .| SEE COVET PAGE.
TEStDALE ...cevvviiiii e | SEE COVET PAJE.
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Voltage Voltage Frequency Frequency Output Rec. Ramp Ramp Acceptability Note
[Vac] Condition [Hz] condition Power Time Time gradient criteria
[Vac] [Hz] [W] [sec] [sec] [%Pn/s]
V < 85% . )
no connection First
193.9 v >2r10% 50.00 | 49.9Hz <7< 50.1Hz T T T T after 30s connection
Connection
Connection to grid (no
Delay for after fault of
230.1 | 85%<v<110% | 50.00 |499Hz<f<501Hz | 6019.1 | 30.8 | 329.8 | 0303 | Reeomection | thegnd ex
Ramp ratio P < | connection)
0.333 % Pn/s Ref. a)
8.4.1.3
uv
no connection
193.7 V < 85% 50.00 49.9Hz < f < 50.1Hz --- --- --- --- after 300 s Ref. b)
8.4.1.3
Connection Reconnectio
Delay for aftern fault
230.1 | 85%<V<110% | 50.00 |49.9Hz<f<50.1Hz | 6020.9 |301.2| 332.8 | 0.300 Recf;ggg“on recovery
Ramp ratio P <
Ref. b)
0.333 % Pn/s 8413
oV
no connection
255.9 V> 110% 50.00 49.9Hz < f < 50.1Hz s se=e Des Des after 300 s Ref. b)
8.4.1.3
Connection Reconnectio
Delay for aftern fault
230.1 |85%<V<110% | 50.00 |49.9Hz<f<50.1Hz | 6022.0 |305.0| 329.4 | 0.302 Re"fggg‘;“o” recovery
Ramp ratio P <
Ref. b)
0.333 % Pn/s 8.4.13
UF
no connection
229.8 | 85%<V <110% 47.40 f<47.5Hz s s See See after 300 s Ref. b)
8.4.1.3
Connection Reconnectio
Delay for aftern fault
230.1 |85%<V<110% | 50.00 |49.9Hz<f<50.1Hz | 6025.8 |306.6 | 331.8 | 0.303 Recf;(;‘;g“"” recovery
Ramp ratio P <
Ref. b)
0.333 % Pn/s 8.4.13
OF
no connection
229.8 | 85%<V <110% 51.20 f>51.1Hz oo oo oo oo after 300 s Ref. b)
8.4.1.3
Connection Reconnectio
Delay for aftern fault
230.0 | 85%<V<110% | 50.00 |49.9Hz<f<50.1Hz | 6023.1 |301.2| 333.2 | 0.301 Recfsn(;‘;g“o” recovery
Ramp ratio P <
Ref. b)
0.333 % Pn/s 8413
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Grafico Bbis.5.2: Verifica della erogazione graduale della Potenza attiva
/ Graph Bbis.5.2: Check of the gradual increase of the power production

Test in discharging mode (PSmax)
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8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1

Ambient temperature (°C) ..........coocciiiiiiiiinenee, ‘|25°C+5°C

HUumidity (RH %0) ....evvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnns '165% + 5% RH

Instrumentation list.............ccccoeeieiiiiieeiiie e, . See table "Measurement equipment and

instrumentation”
L8 Tod =T = 11 L ‘| See table
Max. cosp declared..............uuueuevmuniiiiiiniiiiiiiiiinnns .| X cosg: 0.9 > Pout < 11.08 KW (triangular)

[] Q/Pn% = 48.43% >Pout > 11.08 KW (rectangular)

P/P, [%]

100

- Pepmax/Py, [%]

-48,43 +48,43

(-Qmin) (+Qenas)
e R
Q/e, [%)

Pemax/P, [%]

. Capability “rettangolare” Capability “triangolare”
Per ogni P=P,; |Q|= 0,4843 P, Per ogni P=P,; |Q|= 0,4843 P

Figura 3Bbis — Capability per un sistema di accumulo con inverter bidirezionale.

Supplementary information:

For each of the 10 levels of active power, 1 value of inductive reactive power and 1 value of conductive
reactive power shall be registered as average values in 1 min, based on the measurements at the
fundamental in a window of 200ms.

1O 01T = 11 ] (N .| See cover page.
SUPEIVISOI  ovviiiiii e .| See cover page.
TeStDALe ..cvvvieiiici .| See cover page.
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TABLE: Reactive power production with set point Q =0

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn
90% - 100% PSmax |5707.0 95.12 | -32.8 -0.55 1.000 -0.55 1 <+5%
70% - 80% PSmax [4515.3| 75.26 | -35.6 -0.59 1.000 -0.59 1 <+5%
50% - 60% PSmax [3359.4| 55.99 | -39.6 -0.66 1.000 -0.66 1 <+5%
30% - 40% PSmax [2196.1| 36.60 | -45.6 -0.76 1.000 -0.76 1 <+5%
10% - 20% PsSmax |1010.0| 16.83 | -52.5 -0.88 0.999 -0.88 1 <+10%
10% - 20% Pcmax |-1002.3| -16.71 | -65.4 -1.09 -0.998 -1.09 1 <+10%
30% - 40% Pcmax [-2092.6| -34.88 | -73.7 -1.23 -0.999 -1.23 1 <+5%
50% - 60% PCmax [-3309.4| -55.16 | -83.6 -1.39 -1.000 -1.39 1 <+5%
70% - 80% PCmax [-4533.4| -75.56 | -93.5 -1.56 -1.000 -1.56 1 <+5%
90% - 100% PcCmax [-5769.3| -96.16 | -105.4 | -1.76 -1.000 -1.76 1 <+5%
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TABLE: Reactive power adsorbed with set point Q = Qmin

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% Psmax |5368.3| 89.47 |-2629.7| -43.83 0.898 -0.50 0.9 <+5%
70% - 80% PSmax [4511.7| 75.20 |-2218.7| -36.98 0.897 -0.56 0.9 <+5%
50% - 60% PSmax [3312.9| 55.22 |-1600.0| -26.67 0.900 0.08 0.9 <+5%
30% - 40% PSmax [2107.2| 35.12 | -987.0 | -16.45 0.906 0.56 0.9 <+5%
10% - 20% PSmax | 893.4 | 14.89 | -444.8 | -7.41 0.895 -0.20 0.9 <+5%
10% - 20% PCmax |-904.0 | -15.07 | -439.0 | -7.32 0.899 -0.02 0.9 <+5%
30% - 40% Pcmax [-2103.2| -35.05 |-1036.2| -17.27 0.897 -0.29 0.9 <+5%
50% - 60% Pcmax [-3323.1] -55.39 |-1565.1| -26.09 0.905 0.74 0.9 <+5%
70% - 80% PCmax [-4499.3| -74.99 |-2139.7| -35.66 0.903 0.66 0.9 <+5%
90% - 100% Pcmax |-5488.8| -91.48 |-2662.2| -44.37 0.900 -0.06 0.9 <+5%
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TABLE: Reactive power produced with set point Q = Qmax

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% PSmax |5413.7| 90.23 | 2617.3 | 43.62 0.900 -0.08 0.9 <+5%
70% - 80% Psmax [4608.5| 76.81 | 2200.9 | 36.68 0.902 -0.52 0.9 <+5%
50% - 60% PSmax [3417.5| 56.96 |1644.7 | 27.41 0.901 -0.17 0.9 <+5%
30% - 40% PsSmax |2041.5| 34.03 | 1006.9 | 16.78 0.897 0.30 0.9 <+5%
10% - 20% PSmax | 937.3 | 15.62 | 443.6 7.39 0.904 -0.17 0.9 <+5%
10% - 20% Pcmax |-888.0| -14.80 | 430.5 7.17 0.900 0.01 0.9 <+5%
30% - 40% Pcmax [-2115.2| -35.25 | 1032.9 | 17.21 0.899 0.14 0.9 <+5%
50% - 60% Pcmax [-3343.5| -55.73 | 1590.3 | 26.51 0.903 -0.48 0.9 <+5%
70% - 80% Pcmax [-4506.5| -75.11 | 2169.5 | 36.16 0.901 -0.22 0.9 <+5%
90% - 100% Pcmax |-5448.7| -90.81 | 2636.3 | 43.94 0.900 -0.04 0.9 <+5%

Note(s):
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Bbis.6.3

TABLE: reactive power production according to an assigned level
Required for inverter used in plant > 11.08KW
(applicable for inverter with Pnom < 11.08 KW as well)

Ambient temperature (°C) ........cccccvveveeevieiiiiinnnnnns :

25°C+5°C

Humidity (RH %) ...ooooiiiiiiiiii :

65% + 5% RH

INStrumentation liSt.........c.ovveeviieiiiieeieereeeeeeenas :

See table “Measurement equipment and

instrumentation”

UNCEraINtY ..ooooiiiieeieie e :

See table

Max. cosg declared ... :

SET-POINT

X cos: 0.9 > Pout < 11.08 KW

[] Q/Pn% = 48.43% ->Pout > 11.08 KW

Supplementary information:

- Output power during test set at 50%Pn (power level set by DC simulator).

- Maintain each set point at least 60 s.

- Calculate the average values in 1 min, based on measurements at the fundamental frequency in a

window of 200ms.

(O 01T = 1] See cover page.
Y U] 1= oY/ <o ] SRS See cover page.
TestDate.......ccoovvviiiiiii el S cover page.

Tabella Bbis.6.3: Misura dell’ accuratezza della regolazione della potenza reattiva in base ad un

comando esterno

/ Tabella Bbis.6.3 : reactive power production according to an assigned level

Output Set point Output Power | Reactive Power Deviation AQ Limit RESULT
Power Q/sSn measured measured AQ/Sn [%] [%]
(%] (%] (W] [Var]
50% PSwmax 40.0 % 3027.3 2416.7 0.28 <5% Sn PASS
50% PCwmax 40.0 % -3044.9 2373.3 -0.44 <5% Sn PASS
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Bbis.6.6
Annex E
E.2

cosoe=f(P)

TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica

/ Automatic production of reactive power according to a characteristic curve coseg= f(P)

Ambient temperature (°C) .........cccccvveemmieeiiiniiiinnnnnns :

25°C+5°C

Humidity (RH %) ...ooooiiiiiiiiii, :

65% + 5% RH

INStrumMENtation liSt........oovuveeiieiieee e eeeenaas :

See table “Measurement equipment and
instrumentation”

UNCEIaINLY oo :

See table

Max. cosp declared ... :

X cos: 0.9 > Pout < 11.08 KW
] Q/Pn% = 48.43% >Pout > 11.08 KW

SEEVAIUB.....ccvniiii e :

Lock-in: 1.05 Vn
(Vn and 1.1 Vn with steps of 0.01)

Lock-out: 230 V or 50%Pn

(0.9 Vn and Vn with steps of 0.01)

08

w— Curva caratteristica standard

I Max deviazione Acosp = + 0,01

N

Vo
A\

O

N Capaciti

>

PIPn

% Nessuna regolazione
(cose =+0,98

Figura 7Bbis — Curva caratteristica standard cosg = f(P)

Supplementary information:

- Function must be anable by a local command of the converter.

- Each value must be reach in < 10s.

OPEIALOT vvveveeeeeeeeeeeeeeeeeee e eenennnn L | O€E COVET PAGE.
SUPEIVISOT  veeveeeeeeeeeeeeeeeeeeeeseeeseee e L | S€E COVET PAGE.
TESE DALE ...cvveeeeeeeeeeeeeee e | S€€ COVET PagE.
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Tabella Bbis.7: Erogazione automatica di potenza reattiva secondo una curva caratteristica cos@= f(P)
| Table Bbis.7: cosg= f(P)

Td | w1 | M| e | mewwsa | sapon | AQ | agn | RESULT
20 1200.1 239.1 -28.5 1.000 1.00 -0.48 *+ 2.5% P
30 1804.3 239.0 -26.3 1.000 1.00 -0.44 *+ 2.5% P
40 2400.8 239.3 -23.9 1.000 1.00 -0.40 *+ 2.5% P
50 3014.4 239.3 -20.4 1.000 1.00 -0.34 *+ 2.5% P
60 3603.3 239.2 -20.3 1.000 1.00 -0.34 *+ 2.5% P
60 3601.2 243.7 -721.5 0.980 0.98 0.16 *+ 2.5% P
70 4206.2 243.7 -1205.1 0.961 0.96 0.36 *+ 2.5% P
80 4814.4 243.8 -1746.8 0.940 0.94 0.01 *+ 2.5% P
90 5412.9 243.8 -2311.3 0.920 0.92 -0.09 *2.5% P
100 5480.4 243.7 -2650.1 0.900 0.90 0.07 *+2.5% P
100 5492.9 2321 -2671.8 0.899 0.90 -0.19 +2.5% Pn P
100 6075.4 2254 -54.7 1.000 1.00 -0.91 +2.5% Pn P

Grafico: Erogazione automatica di potenza reattiva secondo una curva caratteristica cosg= f(P)
| Graph: Reactive power production according to a characteristic curve cos(phi) = f(P)

CHART 1
a b
7000 y 102
5000 f 1
5000 .58
4000 [
000 = 0,54
2000 .52
1000 (1=
o .88
il 100 200 300 400 500 600 00

] Wariant 23 &2 Zo0m in PF variant 43 4
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8.5.3.1 TABLE: Limitazione della potenza attiva per valori di tensione prossimi al 110 % di Un
Bbis.7.1 / Active power limitation for voltage values near to 100 % di Un
Ambient temperature (°C) ... :125°Cx5°C
Humidity (RH 90) ...cooeveiiiieiieeiieeeiceeeeeeeeeeie e 1 |65% £ 5% RH

S . | See table “Measurement equipment and
Instrumentation liSt.............ccooevviiii, D S

instrumentation

UNCEraiNty ...oooovvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee . | See table

Supplementary information:

Please describe the enable mode of fuction defined by the customer
Active power was been measured with an average of 1 second.

(@] 0 =1 2= 1o (RO See cover page.
SUPEIVISOE  wvvvveiiiieii it See cover page.
TESE DALE....voeeevoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeonnn. | SE€ COVET PaGE.
Set Point Measure
Limits Result
VIV 110% [%] Pout [VV] Vout [V]
-2% 6022.0 248.4 - P

< 20% PSmax (for unidirectional)

0, -
e 5489.5 251.5 = 80% Pcmax (for bidirectional) P

-2% 6001.9 248.4 - P

Graph curve P=f(V) :

CHART 1
a b
BOOD 265
6000 260
4000 255
2000 250
0 245
000 240
000 23
G000 230
8000 22
a 100 200 300 400 500 600

P-E1[W] wariant 237 2 zoomin Umms-E1[v] variant 45 &4
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8.53.4 TABLE: Verifica dellariduzione automatica della potenza attiva in presenza di transitori di
T sovrafrequenza sulla rete
8:9:9:5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ..........ccccuveeeeieeiiiniiiinnnnnns : |256°Cx5°C
Humidity (RH 90) .....coovviiiiiiiiiieeeieeeiiie e . |65% £ 5% RH
S . | See table “Measurement equipment and
Instrumentation list..............ccoeiiiiiiiinieiieee e, Do -
instrumentation
UNCEIAINLY oo . | See table
1 tz —— SequenzaA
i + ! T Seaan T
' 1 --- Sequenza C
B R I Y NP

'
. '
e '
NG
' ' ' \
| | I '
h i h ' '
t'1 t"2 '
0% L | PSR Aats
Hroafl o
1 o 1 ! ‘...
H i ! [ IR
h ; | ' ' -
1 : i ' '
! : ! ' X (5= 15 = t
00% Pemax |-~~~ 4 -~ — — - - - - - ! | <
1l ' 1 il ' l
Vow=tr=tr ' ' H
| ote=te=te’) || I ' H
b)) I L
s C 50 50,1 50,1502 504 506 515 T[Hz]

Figura 9Bbis — Curve di limitazione della potenza attiva per convertitori bidirezionali

Figura 10Bbis — Curve di limitazione della potenza attiva per convertitori unidirezionali

Sequence test for Bi-directional EESS

Sequence test for Uni-directional EESS

Supplementary information:

Test shall be performed disabling the frequency threshold protection

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

(@411 (o] R . | See cover page.
SUPEIVISOT  vvviievieiitieecctieestee sttt e sae e erae e .| See cover page.
TSt DAL ..o et .| See cover page.
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Sequence A
Set output Expected SEiel
Step frequency power - )
power power value s limits Graph point
# 0 [HZ]
[%] (W] (W]

1 100% PSmax 50.00 6000 5991.5 * 2.5% Sn t1

2 100% PSmax 50.15 6000 5987.7 + 2.5% Sn t2

3 100% PSmax 50.40 4143 4142.7 + 2.5% Sn t3

4 100% PSmax 50.60 2299 2318.6 + 2.5% Sn t4

5 100% PSmax 51.49 -5908 -5941.4 + 2.5% Sn t5

6 100% PSmax 50.11 -5908 -5947.9 + 2.5% Sn t6

7 100% PSmax 50.00 6000 5986.3 + 2.5% Sn t7

Sequence B
S Set output Expected Fesl
tep frequency | power o ;
DIERE paiEr tellE values limits Graph point
# o [HZ]
[%] (W] W]

1 50% PSmax 50.00 3000 3004.3 + 2.5% Sn t1’

2 50% PSmax 50.15 3000 3003.2 + 2.5% Sn t2’

3 50% PSmax 50.40 1618 1622.5 + 2.5% Sn t3’

4 50% PSmax 50.60 233 243.6 + 2.5% Sn t4’

5 50% PSmax 51.49 -5931 -5957.4 + 2.5% Sn t5’

6 50% PSmax 50.11 -5931 -5957.1 + 2.5% Sn t6’

7 50% PSmax 50.00 3000 2999.6 + 2.5% Sn t7’
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Sequence C”

Set output Expected AEITEL
St:p DOWGIi frec[l::]ncy IDOWIZr value 5;\3152 limits Graph point
(%] (W] (W]
1 0% PSmax 50.00 0 34.1 *+ 2.5% Sn t1”
2 0% PSmax 50.15 0 34.0 *+ 2.5% Sn t2”
3 0% P Smax 50.40 -894 -916.6 *+ 2.5% Sn t3”
4 0% PSmax 50.60 -1823 -1835.4 *+ 2.5% Sn t4”
5 0% PSmax 51.49 -5954 -6001.5 * 2.5% Sn t5”
6 0% PSmax 50.11 -5954 -6000.5 *+ 2.5% Sn t6”
7 0% PSmax 50.00 0 34.2 *+ 2.5% Sn t7”
*Sequence C applicable only for bidirectional converters.
Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
8000 z 518
G000
4000 513
2000
] 50.8
-2000
-4000 503
-6000
-8000 458

600

Variant 23R 2

BEDD
OO N

1000
ful

1200

Variant 43R 4

1400
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
r 5 518
000 fF——— ——
1000 4 53
¥
-1000
o 50.8
-3000
50.3
-5000
-7000 43.8
o 200 400 &00 BDOD 1000 1200 1400
—P1 Variant 235 2 Zoom in fui Variant 43F &4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
1000 § y 513
o !
-1000 I =1} 313
-2000 -
-3000 # 50.8
-4000
-5000 1 50.3
-6000
-7000 45 8
o 200 400 500 B0 1000 1200
——P1 varant 23F &2 Zoom in fua variant 43 i 4
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8.5.3.4 TABLE: Regolazione della potenza attiva in presenza di transitori sulla rete di trasmissione
8.5.35 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) ..o :125°Cx5°C
Humidity (RH 90) ...cooeveiiiieiieeiiieieeeee e 1 |65% £ 5% RH
R . | See table “Measurement equipment and
Instrumentation list.............coooevvivi, a I
instrumentation
UNCEraiNty ..oooovvvviiiiiiiiiiiieeeeeeeeeeeeeee e . | See table
P
. te=ts=ts tr=t7=1"7
100% Psmax ez te=ts . Sequenza A
' 1 | —— —— Sequenza B
e X | --------- - Sequenza C
1 i [l : |
50% Psmax CaENLLY ) ) ‘I':_CP—"“
e |
! SN ) i
! PN | |
% A L %‘3__;2;4:}__@__;11
] ] ot | ! | [ |
N ' o [ B |
A R
| l A [
100% Pemax | - - - 1 - - - 1. .‘....*t','?..',.‘.‘.:‘.t...e)....‘.‘..?‘"w
) | ' 1 ' | ' '
. . 1 X 1 X 1 D 1 »
49,1 494 49,6 49,7 49,8 49,9 50 « 51,5 f[Hz]

Figura 11Bbis - Curve di limitazione della potenza attiva

Supplementary information:

Test shall be performed disabling the frequency threshold protection
The storage needs an energy capacity of 20% of CUS

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

OPEIALOT vt eeeeeeeeseeeeee e | O€E COVET PAGE.
SUPEIVISOT  .vvveeeeeeeeeeeeeeeeteeeeeeeeseeeeseseeeeeneennnnrt | S€€ COVET DAGE.
TESE DALE....vvieeeeeeeeeeeeeeeee e ereereee el | SEE COVET PAGE.
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Sequence A
Set output Expected SEiel
Step frequency power - )
power power value s limits Graph point
# 0 [HZ]
[%] (W] (W]
1 50% P Smax 50.00 3000 3059.2 * 2.5% Sn t1
2 50% P Smax 49.85 3000 3059.1 + 2.5% Sn t2
3 50% P Smax 49.60 3899 3859.0 + 2.5% Sn t3
4 50% P Smax 49.40 4740 4748.9 + 2.5% Sn t4
5 50% P Smax 49.11 5958 6054.2 + 2.5% Sn t5
6 50% P Smax 49.89 5958 6055.4 + 2.5% Sn t6
7 50% P Smax 50.00 3000 3057.7 + 2.5% Sn t7
Sequence B
Set output Expected Fesl
Step frequency | power o ;
DIERE paiEr tellE values limits Graph point
# o [HZ]
[%] (W] W]

1 0% PSmax 50.00 0 36.1 + 2.5% Sn t1’
2 0% PSmax 49.85 0 36.0 + 2.5% Sn t2’
3 0% PSmax 49.60 1740 1674.4 + 2.5% Sn t3’
4 0% PSmax 49.40 3444 3447.3 + 2.5% Sn t4’
5 0% PSmax 49.11 5915 6029.2 + 2.5% Sn t5’
6 0% PSmax 49.89 5915 6037.2 + 2.5% Sn t6’
7 0% PSmax 50.00 0 36.2 + 2.5% Sn t7’
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Sequence C”

Set output Expected AEIUEL
St:p powe? frec[l::]ncy powgr value 5;\352 limits Graph point
[%] (W] (W]
1 100% PCmax 50.00 -6000 -6004.0 +2.5% Sn t1”
2 100% PCmax 49.85 -6000 -6004.9 + 2.5% Sn t2”
3 100% PCmax 49.60 -2575 -2603.7 + 2.5% Sn t3”
4 100% PCmax 49.40 855 8284 + 2.5% Sn t4”
5 100% PCmax 49.11 5829 5933.9 + 2.5% Sn t5”
6 100% PcCmax 49.89 5829 5933.6 + 2.5% Sn t6”
7 100% PcCmax 50.00 -6000 -6003.4 + 2.5% Sn t7”

*Sequence C applicable only for bidirectional converters.

Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a 1]
7000 y S0.2
6000 f =0
5000
B 45 8
4000 |
I 456
3000
45 4
2000
1000 43.2
o 45
o 00 200 300 400 SO0 &00 700 BOD Soo

4

zoom in fus Variant 43F i 4

[

P3 arant
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
| b
7000 5y 502
6000 — 50
S5000
458
4000
1 1 456
3000
45.4
2000
1000 A48z
0 ™ — 45
] 200 400 G600 800 1000
P2 Varant 235 7 zoom in fus Variant 43F 4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
3000 y 502
G000
50
4000
453
2000
o 455
-2000
— 45.4
-4000
452
-6000
-8000 45
0 200 400 600 BDD 1000 1200

P3 variant 23 &2 Zoom in fus variant 435 &4
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Bbis.7.4 TABLE: Limitazione della potenza attiva su comando esterno proveniente dal Distributore

/ Active power limitation in coincidence with external command coming from the Electricity Distributor

Ambient temperature (°C) .........ccccvvveeeimiemiiiiininnnns :|25°Cx5°C

HUMIAItY (RH %6) oo seeseeees : | 65% + 5% RH

Instrumentation liSt............occviiniiiiniiiiiiiee e . | See table “Measurement equipment and

instrumentation”

UNCEraiNty .oooooeieiieiiii e . | See table

Supplementary information:

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

The active power was been measured with average value of 1 minute and its measure is checked at least
after 30 seconds from the set-point of active power command.

OPEIALON et . | See cover page.
SUPEIVISOI  oiiiiiiiiiiiii . | See cover page.
LI G B (= . | See cover page.
. Output PO\éver Output Pov(\j/er A P/Pn i
Test Set Point expecte measure o (4] RESULT
W] W] 1% :
50%P Smax
1 1800 1807.6 0.13 * 2.5% PSmax PASS
> 30%P Smax
50%P Cmax
2 -1800 -1805.0 -0.08 * 2.5% PSmax PASS
230% PCmax*

*Test applicable only for bidirectional converters.
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Grafico Test 1: Limitazione della potenza attiva in risposta a comando esterno
/ Graph Test 1: Active power limitation in coincidence with external command coming from the Electricity Distributor

CHART 1
a b
3500 ¢ v 12
2000 Jeendrmedesahorslss .
2500
0.8
2000
' 0.6
1500
0.4
1000
500 bz
o o
o =0 100 150 200
P-E1[Ww] variant 23 &3 zoomin Variant 3FEE3 Variant 435 4
Grafico Test 2: Limitazione della potenza attiva in risposta a comando esterno
| Graph Test 2: Active power limitation in coincidence with external command coming from the Electricity Distributor
CHART 1
a b
0y v 12
-500 1
-1000
0.8
-1500
_____________ 0.5
-2000
0.4
-2500
-3000 o2
-3500 0
o 50 100 150 200

PE1[wW] —— wariant 2FEE2 zoom in Variant 33 &3 variant 43 e
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Bbis.7.4.1 | TABLE: Verifica del tempo di assestamento ad un comando di incremento/riduzione di potenza
/ Check the settling time with external command to increase/decrease the power
Ambient temperature (°C) .........ccccvvveeeimiemiiiiininnnns :|25°Cx5°C
Humidity (RH 90) .....coovviiiiiiiiiiiiiiiiee e, : |65% = 5% RH
Instrumentation liSt............occviiniiiiniiiiiiiee e . | See table “Measurement equipment and
instrumentation”
UNCEraiNty .oooooeieiieiiii e . | See table

Supplementary information:

OPEIALON e . | See cover page.
SUPEIVISOI  iiiiiiiiiiiii . | See cover page.
TESt DAE ....vei e . | See cover page.
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Tabella A: Tempo di assestamento ad un comando di riduzione della potenza attiva

/ Table A: Time of allignment after an active power reduction command

Output Power | Output Power Output Settling | _Settling
Test Set Point expected measured Power limit Time Time limit RESULT
[w] [w] [%] [s] [s]
100% PSmax
A.1* -1800 -1804.9 + 2.5% Sn 4.0 <50 P
- 30% PCmax
100% PSmax
A.2 1800 1802 + 2.5% Sn 2.0 <50 P
- 30% PSmax
Table B: Tempo di assestamento ad un comando di incremento della potenza attiva
/ Table B: Time of allignment after an active power increasing command
Output Power | Output Power Output Settling | _Settling
T Set Point expected measured Power limit Time Time limit RESULT
[W] [W] [%] [s] [s]
100% PCmax
B.1* 3000 3023.2 + 2.5% Sn 4.0 <50 P
- 50% PSmax
0% PSmax
B.2 3000 3024.6 + 2.5% Sn 2.0 <50 P
- 50% PSmax

*Test applicable only for bidirectional converters.
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Bbis.8 TABLE: Emissione di componente continua nella corrente di uscita
/Check of DC current injection
Ambient temperature (°C) ......cccccevvriiiiiiiiiiiiiiiiinnnn. ;|25°Cx5°C
Humidity (RH %0) .....vvvviiiiiiiiiiiiiiiiiiiiiineeeeennnnnnnnnnnnn. :165% + 5% RH
Instrumentation liSt............coovvveiiiiiiiiiceee e . | See table “Measurement equipment and
instrumentation”
[0 oot =1 | ;| See table
Temperature test: Reference Conditions
Bbis.8.1 TABLE: Verifica della emissione di componente continua
/ Check of DC current injection.
Power | Power v%ifge Coso Rated Current [Arms] Injectec;r:]/il]ue D Injectet;lo/\; i:l]ue D, Limit
[0/0] [\N] [Vrm S] [%| n]
R S T R S T R S T
33+5 |1981.0| 230 | 0.999 | 8.66 | -- -- 70.7 | -- - 1027 - - 0.5
66+5 |3973.8| 230 | 1.000 |17.31| -- -- 90.2 | -- - 10.35| -- - 0.5
100+5 [6038.1| 230 | 1.000 |26.26| -- -- 772 | - - 10.30| -- - 0.5
Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua
/ Check of protections against the DC current injection.
Rated Rated Current [Arms] Intervention value D.C. S i
Power Power Vilieon| Geso Trip Time Limit
[%0] W] [Vrms] R S T [mA] [%ln] lac> [ms] [s]
33t5 [1981.0| 230 | 0.999 | 866 | - ~ |2495| 096 | % | 9400 1
66+5 [3973.8| 230 | 1.000 |17.31 | - ~ |2095| 080 | % | 9700 1
100+5 |6038.1| 230 | 1.000 | 26.26 | - ~ |4843| 186 | %% | 8800 1
Rated Rated Current [Arms] Intervention value D.C. iy T imi
Pciwer Power Valimne| Gso Trip Time Limit
[%] W1 | [vims] R s T | A | e | 1ee>> 172 [s]
33+5 |1981.0| 230 | 0.999 | 8.66 -- -- 1.22 | 4.68 1A 148.0 0.2
66+5 [3973.8| 230 | 1.000 | 17.31 -- -- 1.28 | 491 1A 158.0 0.2
100+5 [6038.1| 230 | 1.000 | 26.26 -- -- 151 | 5.79 1A 164.0 0.2
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Bbis.8

TABLE: Emissione di componente continua nella corrente di uscita

/Check of DC current injection

Ambient temperature (°C) ......cccccevvvviiiiiiiiiiiiiiiiennnnn. :

25°C+5°C

HUMIdity (RH 90) .....vvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnes :

65% + 5% RH

INStrumMEeNtation liSt.........ovvevirieiiieeeieeeee e e :

See table “Measurement equipment and
instrumentation”

(6] Tod=T 4 = 1 :

See table

Temperature test:

+55°C + 2°C

Bbis.8.1 TABLE: Verifica della emissione di componente continua
/ Check of DC current injection.
Power Power V%zlatf;e Coso Rated Current [Arms] Injectec;r:]/il]ue LHE- Injectet;lo/\; i:l]ue DLt Limit
[0/0] [\N] [Vrm S] [%| n]
R S T R S T R S T
33+5 [1979.3| 229.5| 0.999 | 865 | -- - | 358 - - 1014 - - 0.5
66+5 |3966.9| 229.5| 1.000 |17.28| -- - | 70.9 - - 027 -- - 0.5
100+5 |5913.6| 229.5 | 1.000 [25.73| -- - | 73.9 - - 10.28| -- - 0.5
Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua
/ Check of protections against the DC current injection.
Rated Rated Current [Arms] Intervention value D.C. S i
Power Power Vilieon| Geso Trip Time Limit
[%0] W] [Vrms] R S T [mA] [%ln] lac > [ms] [s]
33t5 [1979.3| 2295|0999 | 865 | - ~ | 2582|099 | %%* | 976.0 1
66+5 |3966.9| 2295 | 1.000 | 17.28 | - | - |1011.5| 3.88 | %2 | 988.0 1
100+5 |5913.6| 229.5 | 1.000 | 25.73 | - ~ | 1794 | 069 | %% | 9520 1
Power | oo ver | Rated Rated Current [Arms] Intervention value D.C. Trip Time Limit
[%6nominal Voltage | Cos¢ [ms] .
VA] W1 | [vrms] R S T [A] [%In] | lac >> ]
33+5 |1979.3| 229.5| 0.999 | 8.65 - -- 1.33 | 5.10 1A 150.0 0.2
66+5 |3966.9| 229.5 | 1.000 | 17.28 -- -- 1.18 | 4.52 1A 146.0 0.2
100+5 |5913.6| 229.5 | 1.000 | 25.73 - -- 151 | 5.79 1A 150.0 0.2
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Bbis.8

/Check of DC current injection

TABLE: Emissione di componente continua nella corrente di uscita

Ambient temperature (°C)

1|25°C+5°C

Humidity (RH %)

1165% + 5% RH

INStrumMEeNtation liSt.........oovvvirieeiieeieeee e eeeeeeaeenns

See table “Measurement equipment and
instrumentation”

Uncertainty

| See table

Temperature test:

-10°Cx2°C

Bbis.8.1 TABLE: Verifica della emissione di componente continua
/ Check of DC current injection.
Power Power V%zlatf;e Coso Rated Current [Arms] Injectec;r:]/il]ue LHE- Injectet;lo/\; i:l]ue DLt Limit
[0/0] [\N] [Vrm S] [%| n]
R S T R S T R S T
33+5 |1979.1| 230 | 0.999 | 8.65 | -- -- 69.6 -- -- 0.27| -- -- 0.5
66+5 |3972.3| 230 | 1.000 {17.31| -- -- 70.2 -- -- 0.27| -- -- 0.5
100+5 | 6033.6| 230 | 1.000 (26.24| -- -- 82.0 -- -- 0.31| -- -- 0.5
Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua
/ Check of protections against the DC current injection.
Rated Rated Current [Arms] Intervention value D.C. S i
Power Power Vilieon| Geso Trip Time Limit
[%0] W] [Vrms] R S T [mA] [%ln] lac > [ms] [s]
33+5 [1979.1| 230 | 0.999 | 865 | - ~ | 256.0 | 0.98 | %% | 988.0 1
66£5 [3972.3| 230 | 1.000 | 17.31 | - ~ | 1581 | 061 | %% | 876.0 1
100+5 | 6033.6| 230 | 1.000 | 26.24 -- -- 246.8 | 0.95 O'Ifr’]% 988.0 1
Rated Rated Current [Arms] Intervention value D.C. iy T imi
Pc()]wer Power e e Trip Time Limit
[%] Wl | [vrms] R s T Al | %] | le>> | [MS] [s]
33+5 |1979.1| 230 | 0.999 | 8.65 -- -- 1.22 4.68 1A 158.0 0.2
66+5 |3972.3| 230 | 1.000 | 17.31 -- -- 1.23 4.72 1A 158.0 0.2
100+5 [6033.6| 230 | 1.000 | 26.24 -- -- 1.45 5.56 1A 162.0 0.2
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Bbis.10

TABLE: Verifica della insensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance

X Bbis.10.1 Test su rete simulata

/ Test on simulated grid

[] Bbis.10.2 Test su rete di distribuzione tramite trasformatore di accoppiamento
/ Test on distribution grid through coupler transformer

[] Bbis.10.3 Test su rete di distribuzione, simulazione della deriva di frequenza
/ Test on distribution grid, simulation of frequency deviation

Ambient temperature (°C) ...................: [25°C £ 2°C

Humidity (RH %) ......cccvvvvvvvviiviiiinnnnn.: | 35 %

Instrumentation list .| See table “Measurement equipment and

............................... instrumentation”

uncertainty .........cccccceeeeciiciiiiineeennnnnna - | See table
Supplementary information:
Test made with grid simulator as follow:

= M =
Simulatore di rete :
Rete in c.a.
e Tensione di rete Geneltjratcre
(Zs) simulata ()
(V)

OPEIALON ..vveiiiiieiiiiiiiiie ettt e e - | SEE COVET PAJE
SUPEIVISOT  eeiiviiiiiiiiiiiiiiieieeeeeeeeeeeesrsssseeeseeeeeeeeeeeeeees s | SEE COVET page
TeSt Date.....ooivviiiiiiiiiii i | SEE@ COVET PAgE
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Test Output Power | Output Current Phase Phase Result
displacement displacement
(W] [A] P P
(] []

No damage

1 6076 26.50 +90° +90° inverter
connected
No damage

2 6075 26.49 -90° -90° Inverter
connected
No damage

3 6066 26.42 +180° +180° Inverter
connected
No damage

4 6068 26.43 180° 180° inverter
connected
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TEST#1: +90° phase displacement

TEST#2: -90° phase displacement.
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TEST#3: +180° phase displacement

/\I/\/\f\/\(\

f U U ‘v V
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TESTING RESULTS

Allegato B bis: Prove Parziali sui sistemi di accumulo per i seguenti casi:
/ Annex B bis: Partials Tests on Energy Storage Systems to following case:

[] Case A — P1 (Pwin) and C1 (Emin)

X] Case B — P1 (Pwin) and module base C (Ewmin)

[] Case C — modeule base P (Pmin) and C1 (Emin)

[] Case D — module base P (Pwmin) and module base C (Emn)

Please selected the box with correct case.
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8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1
Bbis.6.2
Ambient temperature (°C) ..........ccocciiiiiiiiineee, ‘|25°C+5°C
Humidity (RH %0) .....vvvveiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiiinnns '165% + 5% RH
e [F .| See table “Measurement equipment and
Instrumentation liSt............ccoevviiiniiiiiiicie e, ap o
instrumentation
L8 Tod =T = 11 L ‘| See table
Max. cos@ declared............ooouviiiiiiiiiiiiiiiiiieeee, .| X cos: 0.9 2> Pout < 11.08 KW (triangular)

[] Q/Pn% = 48.43% >Pout > 11.08 KW (rectangular)

P/Py, (%]

100

““““ - Psuax/Py, [%]

-48,43
(+Qeras)
—

Qse, [%]

Pemax/Pn [%]

. Capability “rettangolare” Capability “triangolare”
Per ogni P=P,; |Q|= 0,4843 P, Per ogni P=P,; |Q|= 0,4843 P

Figura 3Bbis — Capability per un sistema di accumulo con inverter bidirezionale.

Supplementary information:

For each of the 10 levels of active power, 1 value of inductive reactive power and 1 value of conductive
reactive power shall be registered as average values in 1 min, based on the measurements at the
fundamental in a window of 200ms.

OPEIALOrN eeviieiiei e : | see cover page
SUPEIVISOT iiiiiiiiiiiiiii e : | see cover page
TeStDALe ..cvveieiiiei .| see cover page
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TABLE: Reactive power production with set point Q =0

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn
90% - 100% PSmax [2861.3| 86.71 | -41.0 -1.24 1.000 -1.24 1 <+5%
70% - 80% PsSmax [2258.1| 68.43 | -45.7 -1.38 1.000 -1.38 1 <+5%
50% - 60% PsSmax [1653.4| 50.10 | -48.1 -1.46 1.000 -1.46 1 <+5%
30% - 40% Psmax [1048.1| 31.76 | -52.9 -1.60 0.998 -1.60 1 <+5%
10% - 20% PSmax | 457.9 | 13.88 | -54.9 -1.66 0.992 -1.66 1 <+10%
10% - 20% PCmax | -455.6| -13.81 | -60.3 -1.83 -0.990 -1.83 1 <+10%
30% - 40% Pcmax [-1048.6| -31.78 | -64.0 -1.94 -0.998 -1.94 1 <+5%
50% - 60% PCmax [-1641.8| -49.75 | -66.9 -2.03 -0.999 -2.03 1 <+5%
70% - 80% Pcmax [-2251.1| -68.21 | -69.6 -2.11 -1.000 -2.11 1 <+5%
90% - 100% Pcmax [-2845.5| -86.23 | -74.9 -2.27 -1.000 -2.27 1 <+5%
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TABLE: Reactive power adsorbed with set point Q = Qmin

Active Power | Reactive Power | Power Factor | Deviation Target Lo
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% PSmax [2869.2| 86.94 [-1392.1| -42.18 0.900 -0.08 0.9 <+5%
70% - 80% PSmax |2265.3| 68.64 [-1107.2| -33.55 0.898 -0.30 0.9 <+5%
50% - 60% PSmax [1658.1| 50.25 | -797.9 | -24.18 0.901 0.16 0.9 <+5%
30% - 40% PSmax [1051.8| 31.87 | -501.0 | -15.18 0.903 0.25 0.9 <+5%
10% - 20% PSmax | 444.2 | 13.46 | -215.2 | -6.52 0.899 0.00 0.9 <+5%
10% - 20% PCmax | -454.5| -13.77 | -218.7 | -6.63 0.901 0.04 0.9 <+5%
30% - 40% PCmax [-1061.1] -32.15 | -510.0 | -15.46 0.901 0.12 0.9 <+5%
50% - 60% Pcmax [-1668.0 -50.55 | -807.3 | -24.46 0.900 0.02 0.9 <+5%
70% - 80% Pcmax [-2276.5| -68.98 |-1103.0| -33.42 0.900 -0.01 0.9 <+5%
90% - 100% Pcmax [-2876.6| -87.17 |-1391.3| -42.16 0.900 0.06 0.9 <+5%
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TABLE: Reactive power produced with set point Q = Qmax

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% Psmax [2831.2| 85.79 | 1382.2 | 41.88 0.899 0.33 0.9 <+5%
70% - 80% Psmax [2256.0| 68.36 | 1087.7 | 32.96 0.901 -0.15 0.9 <+5%
50% - 60% Psmax |[1664.9| 50.45 | 811.8 24.60 0.899 0.17 0.9 <+5%
30% - 40% Psmax |1066.4| 32.32 | 518.8 15.72 0.899 0.07 0.9 <+5%
10% - 20% PSmax | 480.8 | 14.57 | 225.7 6.84 0.901 -0.22 0.9 <+5%
10% - 20% PcCmax | -421.3| -12.77 | 205.9 6.24 0.890 0.06 0.9 <+5%
30% - 40% Pcmax [-1020.7| -30.93 | 490.7 14.87 0.901 -0.11 0.9 <+5%
50% - 60% PCmax |[-1646.1| -49.88 | 792.7 24.02 0.901 -0.14 0.9 <+5%
70% - 80% Pcmax [-2256.7| -68.38 | 1076.5 | 32.62 0.903 -0.50 0.9 <+5%
90% - 100% Pcmax [-2831.0 -85.79 | 1359.8 | 41.21 0.901 -0.34 0.9 <+5%

Note(s):
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Bbis.6.6
Bbis.6.7
Annex E
E.2

cosoe=f(P)

TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica

/ Automatic production of reactive power according to a characteristic curve coseg= f(P)

Ambient temperature (°C) ..........ccceveeeveiiriiieiiinnnnnnns :

25°C+5°C

Humidity (RH %) ...coooiiiiiiiiiii :

65% + 5% RH

INStrumMEeNtation liSt.........ovvvieiieiieeieeee e eeeeeeeeenas :

See table “Measurement equipment and
instrumentation”

UNCEIAINLY oo :

See table

Max. cosg declared ... :

[] cosp: 0.9 > Pout < 11.08 KW
X Q/Pn% = 48.43% >Pout > 11.08 KW

SEEVAIUB.....covniiii i :

Lock-in: 1.05 Vn
(Vn and 1.1 Vn with steps of 0.01)

Lock-out: 230 V or 50%PSmax
(0.9 Vn and Vn with steps of 0.01)

Cosy
09 - ——— — ———— —
’//‘4 i =
A } w— Curva caratteristica standard
1
. i
g % i I Max deviazione Acosp = + 0,01
s 7 :
: -
H
i
i
2 03 H
1 ¥ i >
X
\ ' PIPn
A s
i W Nessuna regolazione
1
H @ (cose =+0,98
'
i
H
09 777

Figura 7Bbis — Curva caratteristica standard coso¢ = f(P)

Supplementary information:

- Function must be anable by a local command of the converter.

- Each value must be reach in < 10s.

OPErator ......ccovvviiiiiiiiiiiiiiiieetteeeeeeeeeeeee L | SE@ COVET PAgEe
SUPEIVISOI  ..iiiiiiiiiiee ittt e e e s riiiieee e e e e e | | SEE@ COVET PAQE
TestDate......ccooieiieiiiieieii e | SEE COVET PAGE
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Tabella Bbis.7: Erogazione automatica di potenza reattiva secondo una curva caratteristica cos@= f(P)
| Table Bbis.7: cosg= f(P)

Td | w1 | M| e | meea | sapon | 89P1 | Ay | RESULT
20 606.4 239.3 -31.3 0.999 1.00 -1.04 +2.5% Pn P
30 908.5 239.2 -30.4 0.999 1.00 -1.01 +2.5% Pn P
40 1201.0 239.1 -29.0 1.000 1.00 -0.97 +2.5% Pn P
50 1505.3 239.2 -28.5 1.000 1.00 -0.95 +2.5% Pn P
60 1807.4 239.2 -26.7 1.000 1.00 -0.89 +2.5% Pn P
60 1805.4 243.7 -359.6 0.981 0.98 0.23 +2.5% Pn P
70 2107.6 243.6 -609.9 0.961 0.96 0.16 +2.5% Pn P
80 2400.9 243.7 -874.1 0.940 0.94 -0.09 +2.5% Pn P
90 2705.5 243.8 -1152.7 0.920 0.92 0.00 +2.5% Pn P
100 3059.4 243.9 -1474.2 0.901 0.90 0.25 +2.5% Pn P
100 3063.6 232.0 -1496.5 0.899 0.90 -0.43 +2.5% Pn P
100 3060.8 225.3 -58.4 1.000 1.00 -1.95 +2.5% Pn P

Grafico: Erogazione automatica di potenza reattiva secondo una curva caratteristica cosg= f(P)
| Graph: Reactive power production according to a characteristic curve cos(phi) = f(P)

CHART 1

a b
3500 § y 102
3000 1
2500 0.98
2000 0.95
1500 0.94
1000 0.92

500 0.9
il 0,88
o 100 200 300 400 500 500 700
] variant 232 Zoom in PF variant 43 4
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8.5.3.4 TABLE: Verifica della riduzione automatica della potenza attiva in presenza di transitori di
e sovrafrequenza sulla rete
8:5.3.5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ...........ccccvvveeeineiiiniininnnnnns . |25°Cx5°C
Humidity (RH 90) .....ooovviiiiiiiiiieeeeeeceiiie e . |65% £ 5% RH
S . | See table “Measurement equipment and
Instrumentation list..............ccoeiiiiiiiiiiiiie e, Do -
instrumentation
UNCEIAINLY oo . | See table
P Pi/P
100% Psmax o = Sequenza A — Sequenza A
: [~ ' & V ——.—— Sequenza B s e Seqen D
N H +eeein s Sequenza C
5U%Psmax—777f‘17%‘fi HJ\E v .SS.-.-'F
i N s 1
; ? AN :
o 4.!71‘.,‘.@‘..‘.‘.4 ....... Sy !
l Qe s
' :| ' : :la .., Gt
00% Pemax ———j*—**r**f Py : i E gl =15 =1
[ | E : s0.15 502 =
Vo ow=teste’) ! I ' H ’
)] 1 1
475 Y 50 50,1 50,1550,2 50,4 506 515 f[Hz]

Figura 9Bbis — Curve di limitazione della potenza attiva per convertitori bidirezionali

Figura 10Bbis — Curve di limitazione della potenza attiva per convertitori unidirezionali

Sequence test for Bi-directional EESS

Sequence test for Uni-directional EESS

Supplementary information:

Test shall be performed disabling the frequency threshold protection

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

OPEIALON et . | see cover page
SUPEIVISOT  iiiiiiiiiiiiiii e . | see cover page
TeSE DALe...ceviie e : see cover page
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Sequence A
Set output Expected SEiel
Step frequency | power - )
power power vaiue values limits Graph point
# 0 [HZ]
[%] (W] (W]
1 100% PSmax 47.51 2800 2797.5 * 2.5% Sn t1
2 100% PSmax 50.15 2800 2798.4 + 2.5% Sn t2
3 100% PSmax 50.40 1937 1938.4 + 2.5% Sn t3
4 100% PSmax 50.60 1076 1077.0 + 2.5% Sn t4
5 100% PSmax 51.49 -2757 -2797.1 + 2.5% Sn t5
6 100% PSmax 50.11 -2757 -2797.1 + 2.5% Sn t6
7 100% PSmax 50.00 2800 2799.4 + 2.5% Sn t7
Sequence B
Set output Expected Fesl
Step frequency | power o ;
DIERE paiEr tellE values limits Graph point
# o [HZ]
[%] (W] W]

1 50% PSmax 47.51 1400 1410.3 + 2.5% Sn t1’
2 50% PSmax 50.15 1400 1410.6 + 2.5% Sn t2’
3 50% PSmax 50.40 763 756.2 + 2.5% Sn t3’
4 50% PSmax 50.60 115 129.4 + 2.5% Sn t4’
5 50% PSmax 51.49 -2768 -2801.1 + 2.5% Sn t5’
6 50% PSmax 50.11 -2768 -2801.7 + 2.5% Sn t6’
7 50% PSmax 50.00 1400 1409.7 + 2.5% Sn t7’
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Sequence C”

Set output Expected AEIUEL
St:p powe? frec[l::]ncy powgr value 5;\352 limits Graph point
[%] (W] (W]
1 0% PSmax 47.51 0 32.8 +2.5% Sn t1”
2 0% PSmax 50.15 0 33.1 + 2.5% Sn t2”
3 0% PSmax 50.40 -403 -415.7 + 2.5% Sn t3”
4 0% PSmax 50.60 -839 -854.3 + 2.5% Sn t4”
5 0% PSmax 51.49 -2778 -2801.5 + 2.5% Sn t5”
6 0% PSmax 50.11 -2778 -2801.8 + 2.5% Sn t6”
7 0% PSmax 50.00 0 33.2 + 2.5% Sn t7”

*Sequence C applicable only for bidirectional converters.

Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
4000 v 52
2000 515
51
2000
0.5
1000 -
I
o 485
43
-1000
485
-2000
ag
-3000 s
-4000 a7
o 200 400 600 EOO 1000 1200 1200

——P1 variant 235 83 zoom in fui Variant 43F i 4
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
r v 32
1500 fot-- - i-o----4 515
/ = N
. ra 51
500 e 50.5
|
- 50
500 .
| 48.5
~
43
-1500 a3
e 485
I
-z500 aa
475
-3500 a7
o 200 400 &00 BDD 1000 1200 1400
—pm Varant 295 &z Zoom in ful variant 43 &4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
500 y 52
, .
o . 515
| 51
-500 |
50.5
-1000 50
-1500 455
45
-2000
48.5
-2500
43
-3000 475
-3500 a7
o 200 400 600 BDD 1000 1200

——P1 Varant 235 |2 zoom in ful Variant 434
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8.5.3.4 TABLE: Regolazione della potenza attiva in presenza di transitori sulla rete di trasmissione
8.5.35 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) ..o :125°Cx5°C
Humidity (RH 90) ...cooeveiiiieiieeiiieieeeee e 1 |65% £ 5% RH
R . | See table “Measurement equipment and
Instrumentation list.............coooevvivi, a I
instrumentation
UNCEraiNty ..oooovvvviiiiiiiiiiiieeeeeeeeeeeeeee e . | See table
P
. te=ts=ts tr=t7=1"7
100% Psmax ez te=ts . Sequenza A
' I | | | —— —— Sequenza B
e : X | ! s-oee-o- - Sequenza C
1 i [l : |
50% Psmax 7777:7”3 777777 ! I : o'
A A !
! SN ) i
! PN | |
% A L ,\"3_;._;2,;4:}_2._@_._;11
] ] ot | ! | [ |
| N o A | ' [ |
A R
: : |"-‘ : | : 1 |
100% Pemax | — - - 1 - - - ":""f"-“""*t""z"l*'"":""'”G?)””""?ﬁ
) | ' 1 ' | ' '
. . 1 X 1 X 1 D 1 »
49,1 494 49,6 49,7 49,8 49,9 50 « 51,5 f[Hz]

Figura 11Bbis - Curve di limitazione della potenza attiva

Supplementary information:

Test shall be performed disabling the frequency threshold protection
The storage needs an energy capacity of 20% of CUS

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

OPEIALON ...ocoiiiii ittt | SE@ COVET PAgEe
SUPEIVISOI  .eiiiiiiieeiiiiiiiiiece e e ettt e e e e, | SEE@ COVET PAGE
TestDate.......cccceiieiiiiieeiie el | SEE COVET PAGE
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Sequence A
Set output Expected SEiel
Step frequency power - )
power power value s limits Graph point
# 0 [HZ]
[%] (W] (W]
1 50% P Smax 51.49 1400 1407.3 * 2.5% Sn t1
2 50% P Smax 49.85 1400 1407.3 + 2.5% Sn t2
3 50% P Smax 49.60 1805 1805.9 + 2.5% Sn t3
4 50% P Smax 49.40 2203 2188.9 + 2.5% Sn t4
5 50% P Smax 49.11 2780 2751.4 + 2.5% Sn t5
6 50% P Smax 49.89 2780 2751.2 + 2.5% Sn t6
7 50% P Smax 50.00 1400 1407.6 + 2.5% Sn t7
Sequence B
Set output Expected Fesl
Step frequency | power o ;
DIERE paiEr tellE values limits Graph point
# o [HZ]
[%] (W] W]

1 0% PSmax 51.49 0 33.9 + 2.5% Sn t1’
2 0% PSmax 49.85 0 33.6 + 2.5% Sn t2’
3 0% PSmax 49.60 824 851.0 + 2.5% Sn t3’
4 0% PSmax 49.40 1614 1632.1 + 2.5% Sn t4’
5 0% PSmax 49.11 2760 2784.1 + 2.5% Sn t5’
6 0% PSmax 49.89 2760 2785.3 + 2.5% Sn t6’
7 0% PSmax 50.00 0 34.0 + 2.5% Sn t7’
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Sequence C”

Set output Expected AEIUEL
St:p powe? frec[l::]ncy powgr value 5;\352 limits Graph point
[%] (W] (W]
1 100% PCmax 51.49 -2800 -2801.0 +2.5% Sn t1”
2 100% PCmax 49.85 -2800 -2801.7 + 2.5% Sn t2”
3 100% PCmax 49.60 -1201 -1171.8 + 2.5% Sn t3”
4 100% PCmax 49.40 399 400.9 + 2.5% Sn t4”
5 100% PCmax 49.11 2720 2785.7 + 2.5% Sn t5”
6 100% PcCmax 49.89 2720 2787.3 + 2.5% Sn t6”
7 100% PcCmax 50.00 -2800 -2802.7 + 2.5% Sn t7”

*Sequence C applicable only for bidirectional converters.

Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
3000 y 32
2500 f 313
51
2000
50,5
1500
50
1000
as.5
500
5 435
o 485
o 100 200 300 00 SO0 600 700 EOD goa

P3 Variant 235 m 2 Zoom in fu3 variant 455 4
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1

a b
3000 y 52
2500 515
51
2000
4 50.5
1500
50
1000 At
— ’ 43.5
500 [ ag
o 485
o 200 400 500 800 1000
—P1 Variant 23R 2 Zoom in ful Variant 43 & 4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
| Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
4000 5 y 52
3000 ~ Y| 515
2000
51
1000
50.5
o
50
-1000
| 45
=
-2000
-3000 a8
-4000 485
o 200 400 500 BOO 1000 1200
P2 Variant 235 2 zoom in fus Variant 43F i 4
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TESTING RESULTS

Allegato B bis: Prove Parziali sui sistemi di accumulo per i seguenti casi:
/ Annex B bis: Partials Tests on Energy Storage Systems to following case:

[] Case A — Pn (Pwax) and C1 (Emin)

X] Case B — Pn (Puax) and module base C (Emin)

[] Case C —module base P (= 3 Pmodue) and C1 (Emin)

[] Case D —module base P ( = 3 Pmodue) and module base C (Emn)

Please selected the box with correct case.
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8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1
Bbis.6.2
Ambient temperature (°C) ..........ccocciiiiiiiiineee, ‘|25°C+5°C
Humidity (RH %0) .....vvvveiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiiinnns '165% + 5% RH
e [F .| See table “Measurement equipment and
Instrumentation liSt............ccoevviiiniiiiiiicie e, ap o
instrumentation
L8 Tod =T = 11 L ‘| See table
Max. cos@ declared............ooouviiiiiiiiiiiiiiiiiieeee, .| X cos: 0.9 2> Pout < 11.08 KW (triangular)

[] Q/Pn% = 48.43% >Pout > 11.08 KW (rectangular)

P/Py, (%]

100

““““ - Psuax/Py, [%]

-48,43
(+Qeras)
—

Qse, [%]

Pemax/Pn [%]

. Capability “rettangolare” Capability “triangolare”
Per ogni P=P,; |Q|= 0,4843 P, Per ogni P=P,; |Q|= 0,4843 P

Figura 3Bbis — Capability per un sistema di accumulo con inverter bidirezionale.

Supplementary information:

For each of the 10 levels of active power, 1 value of inductive reactive power and 1 value of conductive
reactive power shall be registered as average values in 1 min, based on the measurements at the
fundamental in a window of 200ms.

OPEIALOrN eeviieiiei e : | see cover page
SUPEIVISOT iiiiiiiiiiiiiii e : | see cover page
TeStDALe ..cvveieiiiei .| see cover page
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TABLE: Reactive power production with set point Q =0

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn
90% - 100% PSmax [2676.3| 44.61 | -45.9 -0.77 1.000 -0.77 1 <+5%
70% - 80% PSmax [2102.0| 35.03 | -47.7 -0.80 1.000 -0.80 1 <+5%
50% - 60% PSmax [1545.1| 25.75 | -50.5 -0.84 0.999 -0.84 1 <+5%
30% - 40% PSmax | 979.8 | 16.33 | -52.0 -0.87 0.998 -0.87 1 <+5%
10% - 20% PSmax | 421.4 | 7.02 34.7 0.58 0.996 0.58 1 <+10%
10% - 20% PcCmax | -425.1| -7.09 -1.6 -0.03 1.000 -0.03 1 <+10%
30% - 40% Pcmax |-981.5| -16.36 | -0.1 0.00 1.000 0.00 1 <+5%
50% - 60% Pcmax [-1538.6| -25.64 | -0.1 0.00 1.000 0.00 1 <+5%
70% - 80% Pcmax [-2098.3| -34.97 | -0.1 0.00 1.000 0.00 1 <+5%
90% - 100% Pcmax [-2668.8| -44.48 | -27.4 -0.46 1.000 -0.46 1 <+5%
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TABLE: Reactive power adsorbed with set point Q = Qmin

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% PSmax [2661.9| 44.37 |-1279.1| -21.32 0.901 0.17 0.9 <+5%
70% - 80% PSmax [2107.0| 35.12 |-1018.2| -16.97 0.900 0.04 0.9 <+5%
50% - 60% PSmax |1541.7| 25.70 | -743.8 | -12.40 0.901 0.05 0.9 <+5%
30% - 40% PSmax | 981.3 | 16.35 | -474.6 | -7.91 0.900 0.01 0.9 <+5%
10% - 20% PSmax | 420.4 | 7.01 |-202.9 | -3.38 0.900 0.01 0.9 <+5%
10% - 20% PCmax |-424.5| -7.08 | -206.4 | -3.44 0.899 -0.01 0.9 <+5%
30% - 40% Pcmax [-980.0| -16.33 | -473.4 | -7.89 0.900 0.02 0.9 <+5%
50% - 60% PCmax [-1536.7| -25.61 | -744.4 | -12.41 0.900 0.00 0.9 <+5%
70% - 80% Pcmax [-2093.6| -34.89 |-1014.2| -16.90 0.900 0.00 0.9 <+5%
90% - 100% Pcmax [-2662.2| -44.37 |-1270.4| -21.17 0.902 0.32 0.9 <+5%
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TABLE: Reactive power produced with set point Q = Qmax

Active Power | Reactive Power | Power Factor | Deviation Target L
Power Step value

[W] | [%Sn] | [VAr] | [%Sn] Coso AQ/Sn[%] Coso AQ/Sn

90% - 100% PsSmax |2666.8| 44.45 | 1245.0 | 20.75 0.906 -0.78 0.9 <+5%
70% - 80% PSmax [2105.4| 35.09 | 996.3 16.61 0.904 -0.39 0.9 <+5%
50% - 60% PSmax |1543.5| 25.73 | 744.3 12.41 0.901 -0.05 0.9 <+5%
30% - 40% Psmax | 980.8 | 16.35 | 471.1 7.85 0.901 -0.07 0.9 <+5%
10% - 20% PSmax | 423.1 | 7.05 | 201.1 3.35 0.903 -0.06 0.9 <+5%
10% - 20% PcCmax |-421.9| -7.03 | 201.6 3.36 0.902 -0.04 0.9 <+5%
30% - 40% Pcmax |-985.4| -16.42 | 470.4 7.84 0.902 -0.11 0.9 <+5%
50% - 60% PCmax [-1544.6| -25.74 | 740.4 12.34 0.902 -0.13 0.9 <+5%
70% - 80% Pcmax [-2104.9| -35.08 | 1011.4 | 16.86 0.901 -0.13 0.9 <+5%
90% - 100% Pcmax [-2666.0| -44.43 | 1291.8 | 21.53 0.900 0.01 0.9 <+5%

Note(s):
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Bbis.6.6
Bbis.6.7
Annex E
E.2

cosoe=f(P)

TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica

/ Automatic production of reactive power according to a characteristic curve coseg= f(P)

Ambient temperature (°C) ..........ccceveeeeemeeiiiniiiinnnnnns :

25°C+5°C

Humidity (RH %) ...coooiiiiiiiiiii :

65% + 5% RH

INStrumMEeNtation liSt.........ovvvieiieiieeieeee e eeeeeeeeenas :

See table “Measurement equipment and
instrumentation”

UNCEIAINLY oo :

See table

Max. cosg declared ... :

X cosg: 0.9 > Pout < 11.08 KW
] Q/Pn% = 48.43% >Pout > 11.08 KW

SEEVAIUB.....covniiii i :

Lock-in: 1.05 Vn
(Vn and 1.1 Vn with steps of 0.01)

Lock-out: 230 V or 50%PSmax
(0.9 Vn and Vn with steps of 0.01)

Cosy
09 - ——— — ———— —
’//‘4 i =
A } w— Curva caratteristica standard
1
. i
g % i I Max deviazione Acosp = + 0,01
s 7 :
: -
H
i
i
2 03 H
1 ¥ i >
X
\ ' PIPn
A s
i W Nessuna regolazione
1
H @ (cose =+0,98
'
i
H
09 777

Figura 7Bbis — Curva caratteristica standard coso¢ = f(P)

Supplementary information:

- Function must be anable by a local command of the converter.

- Each value must be reach in < 10s.

OPErator ......ccovvviiiiiiiiiiiiiiiieetteeeeeeeeeeeee L | SE@ COVET PAgEe
SUPEIVISOI  ..iiiiiiiiiiee ittt e e e s riiiieee e e e e e | | SEE@ COVET PAQE
TestDate......ccooieiieiiiieieii e | SEE COVET PAGE
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Tabella Bbis.7: Erogazione automatica di potenza reattiva secondo una curva caratteristica cos@= f(P)
| Table Bbis.7: cosg= f(P)

Td | w1 | M| e | meea | sapon | 89P1 | Ay | RESULT
20 1202.2 239.3 -29.9 1.000 1.00 -0.50 +2.5% Pn P
30 1804.5 239.0 -26.7 1.000 1.00 -0.44 +2.5% Pn P
40 2398.0 239.0 -24.5 1.000 1.00 -0.41 +2.5% Pn P
50 3013.6 239.2 -21.9 1.000 1.00 -0.37 +2.5% Pn P
60 3607.8 239.3 -20.2 1.000 1.00 -0.34 +2.5% Pn P
60 3605.1 243.8 -702.9 0.982 0.98 0.49 +2.5% Pn P
70 4206.4 243.7 -1204.8 0.961 0.96 0.37 +2.5% Pn P
80 4810.9 243.8 -1747.5 0.940 0.94 -0.02 +2.5% Pn P
90 5408.4 243.8 -2311.2 0.920 0.92 -0.12 +2.5% Pn P
100 5488.0 243.9 -2650.3 0.900 0.90 0.13 +2.5% Pn P
100 5495.3 2321 -2672.2 0.899 0.90 -0.18 +2.5% Pn P
100 6030.3 2251 -55.0 1.000 1.00 -0.92 +2.5% Pn P

Grafico: Erogazione automatica di potenza reattiva secondo una curva caratteristica cosg= f(P)
| Graph: Reactive power production according to a characteristic curve cos(phi) = f(P)

CHART 1
a b
7000 § y 102
8000 1
5000 .58
4000 0.98
r
3000 =—=a =01
|
2000 .52
1000 (1=}
o 0838
o 100 200 %00 400 500 500 To0

P variant 2352 ZOGMm in PF variant 43 |4
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8.5.3.4 TABLE: Verifica dellariduzione automatica della potenza attiva in presenza di transitori di
e sovrafrequenza sulla rete
8:5.3.5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ...........ccccvvveeeineiiiniininnnnnns . |25°Cx5°C
Humidity (RH 90) .....ooovviiiiiiiiiieeeeeeceiiie e . |65% £ 5% RH
S . | See table “Measurement equipment and
Instrumentation list..............ccoeiiiiiiiiiiiiie e, Do -
instrumentation
UNCEIAINLY oo . | See table
P Pi/P
100% Psmax o = Sequenza A — Sequenza A
: [~ ' & V ——.—— Sequenza B s e Seqen D
N H +eeein s Sequenza C
5U%Psmax—777f‘17%‘fi HJ\E v .SS.-.-'F
i N s 1
; ? AN :
o 4.!71‘.,‘.@‘..‘.‘.4 ....... Sy !
l Qe s
' :| ' : :la .., Gt
00% Pemax ———j*—**r**f Py : i E gl =15 =1
[ | E : s0.15 502 =
Vo ow=teste’) ! I ' H ’
)] 1 1
475 Y 50 50,1 50,1550,2 50,4 506 515 f[Hz]

Figura 9Bbis — Curve di limitazione della potenza attiva per convertitori bidirezionali

Figura 10Bbis — Curve di limitazione della potenza attiva per convertitori unidirezionali

Sequence test for Bi-directional EESS

Sequence test for Uni-directional EESS

Supplementary information:

Test shall be performed disabling the frequency threshold protection

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

OPEIALON et : | see cover page
SUPEIVISOT  iiiiiiiiiiiiiii e . | see cover page
TeSE DALe...ceviie e : see cover page
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Sequence A
Set output Expected SEiel
Step frequency | power - )
power power vaiue values limits Graph point
# 0 [HZ]
[%] (W] (W]

1 100% PSmax 47.51 2800 2797.6 * 2.5% Sn t1

2 100% PSmax 50.15 2800 2798.1 + 2.5% Sn t2

3 100% PSmax 50.40 1937 1941.3 + 2.5% Sn t3

4 100% PSmax 50.60 1076 1090.4 + 2.5% Sn t4

5 100% PSmax 51.49 -2757 -2797.0 + 2.5% Sn t5

6 100% PSmax 50.11 -2757 -2796.7 + 2.5% Sn t6

7 100% PSmax 50.00 2800 2798.7 + 2.5% Sn t7

Sequence B
S Set output Expected Fesl
tep frequency | power o ;
DIERE paiEr tellE values limits Graph point
# 0 [HZ]
[%] (W] W]

1 50% PSmax 47.51 1400 1410.1 + 2.5% Sn t1’

2 50% PSmax 50.15 1400 1410.6 + 2.5% Sn t2’

3 50% PSmax 50.40 763 760.2 + 2.5% Sn t3’

4 50% PSmax 50.60 115 130.1 + 2.5% Sn t4’

5 50% PSmax 51.49 -2768 -2800.9 + 2.5% Sn t5’

6 50% PSmax 50.11 -2768 -2800.4 + 2.5% Sn t6’

7 50% PSmax 50.00 1400 1410.8 + 2.5% Sn t7’

CEIl 0-21: 2022-03
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Sequence C”

Actual
Set output Expected
Ste frequenc ower
> power E Y| power value \I?alues limits Graph point
# o [HZ]
[%] (W] (W]
1 0% PSmax 47.51 0 33.3 + 2.5% Sn t1”
2 0% PSmax 50.15 0 33.3 + 2.5% Sn t2”
3 0% PSmax 50.40 -403 -412.4 + 2.5% Sn t3”
4 0% PSmax 50.60 -839 -851.7 + 2.5% Sn t4”
5 0% PSmax 51.49 -2778 -2800.9 + 2.5% Sn t5”
6 0% PSmax 50.11 -2778 -2800.4 + 2.5% Sn t6”
7 0% PSmax 50.00 0 33.3 + 2.5% Sn t7”
*Sequence C applicable only for bidirectional converters.
Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
4000 y 52
3000 515
51
2000 :
50.5
1000 50
o 495
45
-1000
4385
-2000
48
-3000 475
-4000 47
o 200 400 500 B0 1000 1200 1400

—FP1 variant 235 &2 Zoom in ful variant 455 4
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
r 5 52
1500 - //._ -1 515
' 51
500 [ _J/’ i 50.5
» 50
-500 7
495
. 43
-1500 ¢
/, 435
-2500 a8
475
-3500 47
o 200 400 00 BOD 1000 1z00
—FP1 variant 23R 2 Zoom in ful Variant 43 &4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
500 g 5 352
o 515
1 51
-500
50.5
-1000 ; b 50
500 | ..-" 495
45
-2000
485
-2500
L 43
-5000 475
-3500 47
] 200 400 600 BOO 1000 1200

i

variant 2¥E 7 200m in ful variant 43 &4
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8.5.3.4 TABLE: Regolazione della potenza attiva in presenza di transitori sulla rete di trasmissione
8.5.35 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) ..o :125°Cx5°C
Humidity (RH 90) ...cooeveiiiieiieeiiieieeeee e 1 |65% £ 5% RH
R . | See table “Measurement equipment and
Instrumentation list.............coooevvivi, a I
instrumentation
UNCEraiNty ..oooovvvviiiiiiiiiiiieeeeeeeeeeeeeee e . | See table
P
. te=ts=ts tr=t7=1"7
100% Psmax ez te=ts . Sequenza A
' I | | | —— —— Sequenza B
e : X | ! s-oee-o- - Sequenza C
1 i [l : |
50% Psmax 7777:7”3 777777 ! I : o'
A A !
! SN ) i
! PN | |
% A L ,\"3_;._;2,;4:}_2._@_._;11
] ] ot | ! | [ |
| N o A | ' [ |
A R
: : |"-‘ : | : 1 |
100% Pemax | — - - 1 - - - ":""f"-“""*t""z"l*'"":""'”G?)””""?ﬁ
) | ' 1 ' | ' '
. . 1 X 1 X 1 D 1 »
49,1 494 49,6 49,7 49,8 49,9 50 « 51,5 f[Hz]

Figura 11Bbis - Curve di limitazione della potenza attiva

Supplementary information:

Test shall be performed disabling the frequency threshold protection
The storage needs an energy capacity of 20% of CUS

Test was performed with a sampling time of 200ms
Sn is an active nominal power of the inverter

OPEIALON ...ocoiiiii ittt | SE@ COVET PAgEe
SUPEIVISOI  .eiiiiiiieeiiiiiiiiiece e e ettt e e e e, | SEE@ COVET PAGE
TestDate.......cccceiieiiiiieeiie el | SEE COVET PAGE
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Sequence A
Set output Expected SEiel
Step frequency power - )
power power value s limits Graph point
# 0 [HZ]
[%] (W] (W]
1 50% P Smax 51.49 1400 1408.1 * 2.5% Sn t1
2 50% P Smax 49.85 1400 1408.0 + 2.5% Sn t2
3 50% P Smax 49.60 1806 1805.6 + 2.5% Sn t3
4 50% P Smax 49.40 2203 2188.6 + 2.5% Sn t4
5 50% P Smax 49.11 2780 2751.1 + 2.5% Sn t5
6 50% P Smax 49.89 2780 2751.1 + 2.5% Sn t6
7 50% P Smax 50.00 1400 1407.8 + 2.5% Sn t7
Sequence B
Set output Expected Fesl
Step frequency | power o ;
DIERE paiEr tellE values limits Graph point
# o [HZ]
[%] (W] W]

1 0% PSmax 51.49 0 33.9 + 2.5% Sn t1’
2 0% PSmax 49.85 0 33.8 + 2.5% Sn t2’
3 0% PSmax 49.60 824 849.3 + 2.5% Sn t3’
4 0% PSmax 49.40 1614 1636.4 + 2.5% Sn t4’
5 0% PSmax 49.11 2760 2787.4 + 2.5% Sn t5’
6 0% PSmax 49.89 2760 2787.6 + 2.5% Sn t6’
7 0% PSmax 50.00 0 33.8 + 2.5% Sn t7’
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Sequence C”

Actual
Set output Expected
Ste frequenc ower
> power E Y| power value \I?alues limits Graph point
# o [HZ]
[%] (W] (W]
1 100% PcCmax 51.49 -2800 -2802.3 + 2.5% Sn t1”
2 100% PCmax 49.85 -2800 -2802.5 + 2.5% Sn t2”
3 100% PcCmax 49.60 -1202 -1175.6 + 2.5% Sn t3”
4 100% PCmax 49.40 399 409.9 + 2.5% Sn t4”
5 100% PCmax 49.11 2720 2775.0 + 2.5% Sn t5”
6 100% PcCmax 49.89 2720 2777.2 + 2.5% Sn t6”
7 100% PcCmax 50.00 -2800 -2801.6 + 2.5% Sn t7”
*Sequence C applicable only for bidirectional converters.
Grafico Sequenza A: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence A: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
3000 5y 52
2500 515
51
2000
50.5
1500
50
1000
495
500 a9
o 4385

100

200

P3

300

Variant 2R 7

400 SN
Fie el IR

600
fus

700

Variant 437 & 4

EDD

500
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Grafico Sequenza B: Curva di limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence B: Active power regulation in coincidence with transitory on the transmission grid

CHART 1
a b
3000 § - 52
7500 513
51
2000
! 50.5
1500 {
50
1000
. 455
500 a3
o 485
o 200 400 500 800 1000
——P1 varant 23 &2 Zoom in ful variant 43 4
Grafico Sequenza C*: Curva di limitazione della potenza attiva rispetto alla frequenza
/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
CHART 1
a b
4000 w 52
3000 515
2000
51
1000
50.5
0
S
-1000
495
-2000
-3000 48
-4000 485
o 200 400 500 BOO 1000 1200
P3 variant 235 &2 Zoom in fus variant 455 4
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A TUVRheinland®

PHOTO DOCUMENTATION
CN22EMBE 001

for

ALL-IN-ONE ENERGY STORAGE SYSTEM With
Storage Battery System

BU2-5.0-HV1
Guangzhou Sanjing Electric Co., Ltd.

This documentation consists of 38 pages (excluding this cover page)



Photo Documentation

A TUVRheinland®
Report Number: CN22EMBE 001

Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Photos:

Figure 1. Front view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module

Figure 2. Left view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X
Configure 1 battery module
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Photo Documentation

A TUVRheinland®
Report Number: CN22EMBE 001

Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 3. Left view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module

Figure 4. Back view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module
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Photo Documentation

A TUVRheinland®
Report Number: CN22EMBE 001

Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 5. Right view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module

Figure 6. Battery side connected view for model

HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X

Configure 1 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 7. Battery side connected view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module
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Figure 8. Communication side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 1 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 9. Front view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module

Figure 10. Left view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
Configure 2 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 11. Left view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module

Figure 12. Back view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 13. Right view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module

Figure 14. Battery side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
Configure 2 battery module

Page 7 of 38




Photo Documentation

A TUVRheinland®
Report Number: CN22EMBE 001

Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 15. Battery side connected view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module

Figure 16. Communication side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 2 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 17. Front view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module
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Figure 18. Left view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X
Configure 3 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 19. Left view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module

Figure 20. Back view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 21. Right view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module

Figure 22. Battery side connected view for model

HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,

Configure 3 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 23. Battery side connected view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module
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Figure 24. Communication side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 3 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

FigureV25. Front view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module

Figure 26. Left view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X
Configure 4 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 27. Left view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module

Hisiibpvboprmi i

Figure 28. Back view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 29. Right view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module

Figure 30. Battery side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X
Configure 4 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 31. Battery side connected view for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module
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Figure 32. Communication side connected view for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
Configure 4 battery module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 33. Front view of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X

Figure 34. Left view of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 35. Left view of Inverter part for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X

Figure 36. Back view of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 37. Top view of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X

Figure 38. Communication terminal view of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X,
HS2-3K-S2-X,
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure “. . Internal view-1 of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X
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Figure 40. Internal view-2 of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, H52-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.

Figure 41. Internal view-3 of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X
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Figure 42. Internal view-4 of Inverter part for model
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, H52-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 43. Internal view-5 of Inverter part for modél )
HS2-6K-S2-X, HS2-5K-S2-X, HS2-5K-S2-B-X, HS2-4.6K-S2-X, HS2-4K-S2-X, HS2-3.6K-S2-X, HS2-3K-S2-X

......

Figure 44. Internal view-1 of Inverter part for modelv
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 45. Internal view-2 of Inverter for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Figure 46. Internal view-3 of Inverter part for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 47. Internal view-4 of Inverter part for model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Figure 48. Internal view-5 of Inverter part fdr!model
AS2-6K-S-X, AS2-5K-S-X, AS2-5K-S-B-X, AS2-4.6K-S-X, AS2-4K-S-X, AS2-3.6K-S-X, AS2-3K-S-X
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery

Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 50. Back view of Display board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 52. Back view of Main BMS board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery

Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 53. BDU Oversize view
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Figure 54. BDU bottom view
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery

Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 56. Front view of DC-DC Power module
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 57. Back view of DC-DCPower module
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Figure 58. Front view of Communication board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.

Figure 59. Back view of Communication board

Figure 60. Front view of Control board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 61. Back view of Control board
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Figure 62. Front view of Main power board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.

Figure 64. Front view of EMI board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.

Figure 65. Back view of EMI board
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Figure 66. Battery module oversize view
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 67. Battery module side view- Communicate port

Figure 68. Battery module side view- DC connector
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.

Figure 70. Battery module internal view
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 71. Front view of battery module slave BMS board
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Figure 72. Back view of battery module slave BMS board
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery

Modules) with Storage Battery System BU2-5.0-HV1.
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Figure 74. Battery cell bottom view
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Model: HS2-xxK-S2-X (xx=3, 3.6, 4, 4.6, 5, 6), HS2-5K-S2-B-X, Note: X=1,2,3,4 (Number of Battery
Modules); AS2-yyK-S-X (yy=3, 3.6, 4, 4.6, 5, 6), AS2-5K-S-B-X, Note: X=1,2,3,4 (Number of Battery
Modules) with Storage Battery System BU2-5.0-HV1.
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iure 75. Battery cell side view
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