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City, Zhejiang Province 310000, P.R. China
Test item description.................. . Hybrid Grid-Interactive Inverter With Storage Battery System
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Manufacturer............cccoeveveeueneeees : SOIaX‘”EC"""er Network Technology (Zhe jiang) Co., Ltd.
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Reference Standard:

CEI0-21:2019-04
Regola tecnica di riferimento per la connessione di Utenti attivi e passivi alle reti BT delle imprese distributrici

di energia elettrica
/Reference technicalrules 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)

CEIEN 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

CEIEN 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)

CEI 0-21: 2019-04
Annex A - B - Bbis Page 4 of 209
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CEI 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, forequipment with rated current <16 A perphase and notsubje ct to conditional connection.

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

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

CEIEN 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

CEIEN 60146-1-1:1997 + A1:1998
Convwertitori a semiconduttori - Prescrizioni generali e convertitori commutati dalla linea
Prove diisolamento (§ 4.2.1).

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

CEI 0-21: 2019-04
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Informazioni generali sul prodotto / General product information:

Product:

Cd Static generator (Photowoltaic grid tied inverter)
Energy Storage System (EES)

Synchronous generator

Asynchronous generator

Wind Full converter (FC)

Wind Doubly Fed Induction Generator

N I I I

License Holder:
Address:

SolaX Power Network Technology (zZhe jiang) Co., Ltd.

No. 288 Shizhu Road, Tonglu Economic Development Zone, Tonglu
City, Zhejiang Province 310000, P.R. China

Manufacturing plant:
Address:

SolaX Power Network Technology (Zhe jiang) Co., Ltd.

No. 288 Shizhu Road, Tonglu Economic Dewvelopment Zone, Tonglu
City, Zhejiang Province 310000, P.R. China

Model(s):

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

N°serie / Serial n°;

Testing Location:
Address:

§.N.1 Esecuzione delle prove —accreditamento
N.1 Testing - Accreditation

X EA - ISO/EN 17025 testing Laboratory

(See testing laboratory address)

O 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

Software version:

DSP1: 2.07 DSP2:201 ARM: 2.03

CEI 0-21: 2019-04
Annex A - B - Bbis
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Test item particulars .........coooevviiiiiiiieinceeed

Equipment mobility.................cccccceeeiiil - [0 Stationary X fixed
Connectionto the mains........................eeeeeeeeee. - X permanent connection
Enviromental category ..............coocevvevviviiveneeeees. . X outdoor

Over wltage category Mains............ccccceveevveeeeee.s. . X OVC I

Over wltage category PV...........cooevevvvvvvevveeeees. X OVC

Mains supply tolerance (%)........ccccoeevveiiiiiieieenns
Tested for power SYyStemS.........ccocvveveiiiiiiiiiieeeisl -
IT testing, phase-phase wltage (V)........ccooevvveevnsl -
Class of equipment..............cccccevvvvvieneeveeneenet. . X Class |

Pollution degree...........cccccccvvveeeeeeieiiiiiiiiiies. . (1 PD 1 X PD 2 (Inside) [X PD 3(Outside)

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)
TESHING e :

Date of receipt oftestitem............ccoeevvvivininnnn. . Seefirst page
Date (s) of performance oftests ..........ccoccoveeneennnee. : Seefirst page

General remarks:

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

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.

CEI 0-21: 2019-04
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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:

Descrizione
/Description:

Hybrid Grid-Interactive Inverter With Storage Battery System

Costruttore /
Manufacturer:

SolaX Power Network Technology (Zhe jiang) Co., Ltd
No. 288 Shizhu Road, Tonglu Economic Development Zone, Tonglu City, Zhejiang
Province 310000, P.R. China

Modello/ Model

Hybrid Inverter: X1-Hybrid-x-y, X1-Fit-x-z
(x=3.0, 3.7, 5.0, 6.0, 7.5; y=D or M; z=M or W)

N°serie / Serial n° | N/A
Number of phases | Single
Test Setup:
= o 4 Y L s
i — —
A
mrl
",.4_
Cancoin-CA

Figura 20 — Simulatore di rete BT

CEI 0-21: 2019-04
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Technical Information:

The PCEs under test (EUTS) are single-phase Grid-connected hybrid Inverter which utilizes the advanced
power electronics conversion components such as MOSFET, IGBT to convert the variable DC power
generated from the photowoltaic (PV) arrays as well as batteries to the stable utility AC power which can
be fed into the commercial electrical grid. The battery port able to be charged by the energy from either
PV port or AC grid port. The three models are able to work in stand-alone mode with the accessory
backup box while the grid wltage is not present.

X1-Hybrid-7.5-D: Basic model; Nomenclature for model X1-Hybrid-xx-y manufacturer’'s designation:

xx: maybe 3.0, 3.7, 5.0, 6.0, 7.5;

y: maybe D, or M, “D” means with “DC Switch”; “M” means Externally attached Mate box for full load off-
grid operation.

Model Difference:

The models X1-Hybrid-3.0-D, X1-Hybrid-3.7-D, X1-Hybrid-5.0-D, X1-Hybrid-6.0-D are identical to X1-
Hybrid-7.5-D except for the model name and electrical ratings.

The models X1-Hybrid-3.0-M, X1-Hybrid-3.7-M, X1-Hybrid-5.0-M, X1-Hybrid-6.0-M are identical to X1-
Hybrid-7.5-M except for the model name and electrical ratings.

The models X1-Hybrid-3.0-M, X1-Hybrid-3.7-M, X1-Hybrid-5.0-M, X1-Hybrid-6.0-M, Hybrid-7.5-M are
identical to X1-Hybrid-3.0-D, X1-Hybrid-3.7-D, X1-Hybrid-5.0-D, X1-Hybrid-6.0-D, X1-Hybrid-7.5-D except
for the model name and without DC switch.

Unless otherwise specified, all the tests were conducted on the basic model of X1-Hybrid-7.5-D to
represent the others.

The Hybrid inverter was tested with the battery energy system, T-BATH 5.8, T-BAT P17.3.

The battery energy system T-BAT-SYS-HV series was consist of one main control module and 0 to 2 sub
modules.

The battery energy system T-BAT-S series was consist of one BMS Parallel Box Il and 1 to 3 sub
modules.

The battery energy system T-BAT-P series was consist of one BMS Parallel Box Il and n sub modules
(n=2, 4, 6).
Block Diagramm of battery energy system:

T-BAT-SYS-HV series

CEI 0-21: 2019-04
Annex A - B - Bbis Page 10 of 209
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Hybrid inverter

o ——

BMS Parallel Box-ll

ALy

Battery modules x3

i I

T-BAT-S series

Rybrid erter

Battery modules x6

T-BAT-P series

Battery energy system

MODEL T-BATH5.8 T-BATH11.5 T-BATH17.3
PACK type 5.8 11.5 17.3
Battery type Li-on(LFP) Li-on(LFP) Li-on(LFP)
Component LF50 CELL LF50 CELL LF50 CELL
Voltage [V 115.2 230.4 345.6
gﬁgfﬂgg voltage 100-131 200-262 300-393
Battery Module 9S1P*4=1 Module Module*2 Module*3
Rated Capacity[AH] 50 50 50

Total energy [KWH] 5.8 11.5 17.3
Usable energy[kwh] 5.2 10.4 15.6

CEI 0-21: 2019-04
Annex A - B - Bbis
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Test Report No.: CN21F5SR 001

charge/discharge

Faradic charge 99% 99% 99%
efficiency

Battery roundtrip

efficiency 95% 95% 95%
Standard power[kw] 2.9 5.8 8.7

Max power[kw] 3.5 7 10.5
Recommend

charge/discharge 25 25 25
current [a]

Maxcharge/discharge

current [A] 35 35 35
MODEL T-BAT S 5.8 T-BATS 11.5 T-BAT S 17.3
Battery type Li-on(LFP) 50Ah Li-on(LFP) 50Ah Li-on(LFP) 50Ah
Component 1P36S*1S 1P36S *2S 1P36S *3S
Voltage [V 115.2 230.4 345.6
[?/]pera“”g voltage range 100-131 200-262 300-393
Battery Module 1P9S*4=1 Module Module*2S Module*3S
Rated Capacity[AH] 50 50 50

Total energy [KWH] 5.8 11.5 17.3
Standard power[kw] 2.9 5.8 8.7

Max power[kw] 3.5 7 10.5
MODEL T-BATP 5.8 T-BAT P 11.5 T-BATP 17.3
Battery type Li-on(LFP) 50Ah Li-on(LFP) 50Ah Li-on(LFP) 50Ah
Component 1P36S*2P 1P36S *4P 1P36S *6P
Voltage [V 115.2 230.4 345.6
[?/]pera“”g voltage range 100-131 200-262 300-393
Battery Module Module *2P Module *4P Module *6P
Rated Capacity[AH] 100 100 100
Total energy [KWH] 11.5 23 34.6
Standard power[kw] 2.9 5.8 8.7

Max power[kw] 3.5 7 10.5
General information

Cycel life[90% DOD] 6000 Cycles

Expected life time 5Year

Available

charge/discharge o o

temperature range 0°Cto55°C

[°C]

Full-load 5°C to 48°C

CEI 0-21: 2019-04
Annex A - B - Bbis
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temperature range
[°Cl]

mode

Storage -20°C to 55°C (3 months)
temperature[°C] 0°Cto040°C (1year)
Humidity[%0] 4% to 100%, (condensing)
Altitude Below 2000m
Protection IP55

System to Inverter CAN2.0

Battery to

battery/BMS RS485

Data collection port

/FW UPDATE CAN2.0

Master control LED

Indicator Working 1LED

Master control
Capacity indicator

4LED (25%, 50%, 75%), 100%)

requirement

Battery module LED 2LED

Reset Button

Switch on/off Button*1+breaker*1

Safety CE, RCM, TUV(IEC62619) UL1973,ROHS
EMC

UN number UN3840

Hazardous materials

classifcation Class 9

Transport testing UN38.3

CEI 0-21: 2019-04
Annex A - B - Bbis
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Block Diagramm:

The PCE does not provide galvanic separation between the DC input and AC output circuit (Non-isolation or
transformer-less). The output circuit of each phase can be switched off by two relays in series for the
redundant protection. When single-fault occurs to one relay, the other redundant one will still maintain the
basic insulation between PV input and AC output circuit to the mains. All the relays have functional self-
checking before the PCE starting.

Remark: External circuit breakers or fuses for PV array and Grid connection is required which statementis
provided in the installation manual. The PCE is provided EMC filter at the input and output circuit.

FV1

o
"
f
B
B S .

Fv2

ocEMD [}
=

N i H
[ SROENPRSSUR NRPRE SRUN NSRRI N |

f—t ' Manager

EMS4ES
(CAN

Lo

_435

DI01:Renote_4

Meter485;CT1;CT2 B5 ; SIUTDOWN

TEE W1
FI | .

[ ]

Protective function in PCE:

PV array insulation resistance detecting

Residual current monitoring

Over and under grid wltage / frequency protection

Anti-islanding protection

DC injection current protection

Ower current protection

Over temperature protection and auto derating function

Relay self-checking function

RCMU self-checking function

10. Relays used in series as grid auto-disconnection devices for redundant NS protection
11. Short-circuit protection relies on external circuit breaks which are specified in the installation manual

© XN OML®DNRE
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Copy of marking plate:

r
GRID-COMMECTED
PHOTOVOLTAIC INVERTER

Model: Inve rter SM: soLA

¥1-Hybrid-30-D

.
X

=
GRID-CONMECTED v h
PHOTOVOLTAIC INVERTER )\

Maodel: Inverter SH: soLa

¥1-Hybrid-30-M

DCINPUT [/ OUTPUT

DCINPUT / OUTPUT

Max_ P Violtage OOV === Mas_ PV Woltage sOOV ———
MPF W allage Range F0-550W ——— MPP Voilage Range FO-550V ——
M PV Curranl 1447 144 M P Currant 1444 144
Max . Py Shart Current 164164 Max. Py Short Cunrent 164164
Baltery Wallage Rangs BO-4B0V ——— Battery Voltage Range BO-4BOV ——
Meni. Charnge | Dischange Curnrent INAGRDA Max Charge |/ Dischange Current FOAADA
AC INPUT fOUTPUT AC INPUT AOUTPUT

Neaminal AC Vallage Freguency 220 FTO/2400, 50/ BOHz Maminal AT Vallaga F requency 220/ 230/2400. 50/ B0Hz
Max. AT Oulpul Apparent Povesr 3300WA Max AT Outpul Apparent Power IF00VA
Max . AC Inpuld Cwutput Current 2TAAMNAAA Max . AC Inpuly Dutput Currenit 2TAAN AR
Power Factar Range 0 Elaading -0 BLagging Power Faclar Rangs 0B Leading -0_EL sgaing
Waminal Oif-grid Voltage, Frequency Z0N5060HE Maminal O -grid Violtage Frequency S0 5060HE
Rated O -grid Apparenl Powe 3000WA R ated O -grid Apparent Powe 30D0VA
OTHERS OTHERS

Battery Type Li-jan ALead-add Baltery Typs Li-ion A ead-acd
Operating Amiplent Temperature Range -35. 607 Operating Amipient Temperature Range -35.60%
Ingress Protection PGS Ingress Protection PG5
Pratective Class 1 Protective Class 1
Over Veltage Categorny 11 [MAAINSDLI TG Over Veltage Category 11 [MAIMSLI D]

Grid Monitoring

Gnd Monitorng

CRMD DRML DRMZ DRM3 CRMA DRMS DRMG DRMT DAME
H H O 0O O 5B 0O O O

DRMD DRML DRMZ DRM3 DRMA DRMS DRME DRM7 DAME
H E O 0O O =2 0O O O

cq@IBIAIAIAIZ@BIAT

@ BIAIAIAIZ ®IAIAT

Solad Power Network Technology(Zhe Jiang) Co., Lbd.
MO0 o 288 Shizhu Road, Tonglu Economic Dewelopment fone,
Dvongxing District Tong lu Tty Zhemng Prowince, China.
TEL: +86 571 3626 0011
WA Sola KO wWer OO m

E-rrail. info@solaspowsrcom

MADE IN CHINA
&l2007P

S

SolaX Power Network Technology{Zhe Jliang) Co., Ltd
D0 o 288 Shidhu Road, Tonglu Economic Dewelopment Zone,
Dongzng District Tonglu City Zheymng Province, China.

TEL: +86 571 3626 0011
Wi Sola Xpower com

E-rrail. info@ solas pawer com

MADE IN CHINA
2007

o
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Test Report No.: CN21F5SR 001

o T = T
GRID-COMMECTED 4 GRID-COMMECTED 4
PHOTOVOLTAIC INVERTER X PHOTOVOLTAIC INVERTER x

Model: Inverter SN: soLax Model: Inverter SM: soLa s
®1-Hybrid-3.7-D X1- Hybrid-3.7-M
RC INPUT / QUTPUT DCINPUT  OUTPUT
M P Voltage e — Max. PV Vollage a0y ===
MPP Valiage Rangs 70-550V ——— MPP Voliage Range TO-550V ———
Max. Py Current 144144 Max. PV Cunranl 14as144
M P Shairt Curnsnt 164164 Max. PV Short Current 164164
Battery Viollage Range BO-4B0N —— Battery Vallage Range BO-4B0V ——
Max Charge [ Dischargs Current I0AZ0A Max Charge | Discharge Current 304304
AC INPUT J OUT PUT AC INPUT J QUTPUT
Naminal AC Vollage, Freguency 22020240 060 HE Naminal AC Vallage, Freguency 2020240 E0E0HE
Max. AC Owilput Apparent Power IEBOVA Max AT Output Apparent Power IBE0VA
M. AC InputiOuiput Cument F2IAEA Max. AC InputiOutput Cunrent I2AMEA
Pawer Factor Range OLELeading -0LBLagging Pawesr Faclor Rangs OELeading -0 ELagging
Maminal Off-grid Valtage, Frequency 230V 50/ 60H 2 Moninal Ol -grid Vo llags, Frequency 230V.50/60HE
Rated O -grid Apparenl Power IEEOVA Rated Off-grid Apparent Power IBBOVA
OTHERS OTHERS
Battery Type Li-an/Lesd-add Battery Type Li-ionLead-acd
Operating Ambient Temperature Range -35.60% Cperating Ambient Temperature Range -35. 60T
Imgrass Protection IPa5 Ingress Protection IPia%
Protective Class | Protactive Class |
Crver Valtage Category HEIMAINSLI D) Crer Valtage Category T MAINSLI AT
Grid Maonitering Grid Maonitering
i [t AME [RMT DRME ] RM7 DRME
R ' O OB OB R O O || R o o OB OB R U Y
CEm|AIAIA| ZIS|BIA C| ce@|ez| AlAIAlZI®|AIA C
Selald Porwert Netwerk Technology(The lang) Co, Lid SolaX Power Network Technology(ZThe Jiang) Co., Lid
M0N0 288 Shirhu RoadTonglu Economic Dewslopment Zone, M0N0 288 Shizhu RoadTonglu Ec onoemic Development Zone,
Donguing Destrict Tongbu City, Zhejiang Provinos, China, Doniguing District Tong bu City, Zhejjang Prownos, China.
TEL: +86 571 5625 0011 E-mail: infodsslapower.cam TEL: 486 571 5626 0011 E-mall, infa@splanpawer cam
W S0 L8 pOWeT COm MADE IN CHINA W 50 LA PO T C O MADE IN CHINA
A2 00T S0 7L
M S Ay -l
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Test Report No.: CN21F5SR 001

" GRID-CONNECTED x"" " GRID-CONNECTED x"‘
PHOTOVOLTAIC INVERTER PHOTOVOLTAIC INVERTER
Madel: Imverter SM: SOLAX Madal: Imverter SM: SOLAX
¥1-Hybrid-5.0-0 ¥1-Hybrid-5.0-M
DL INPUT [/ OUTPUT O:C INPUT § QUTPUT
Max. PY Voltage G0V === Max. PY Voltage =
MPP Volts ge Range FO-550V ——— MPP Voltage Range F0-5500 ———
Max PY Current 1A Max. PV Cumrent LGN
Max. PV Short Cumrent 164164 Max PV St Curneant 1616
Busttery Violtage Range BD-4B0V ——— Battery Violtage Ramge BO-4B0V ———
Max Charge [ Dischange Current TR0 Max. Charge [ Dischange Current FOASTON
AC INPUT / OUTPUT AC INPUT § QUTPUT
Nominal AC Moltage Frguency 22002 302405 I 60 Hx Mominal AC Voltage Fequency 22002 30/2400, 50 60Hz
Max. AC Output Apparent Power S500WA Max. AC Output Apparent Poesr S500VA
Manc. AC Output Apparent Power for AS4TT7 ATTIA Max. AC Output Apparant Powesr for ASATTT AGTIA
Ma. AC Output Apparent Power for VDE4105 AE00VA Max. AC Qutput Apparent Power for VDE4105 SE00VA
Max. AC Inpart Cusrent A0A Max. AC Inpart Cusrant 404
Max. AC Output Curment 23 SAAST7@ 2 TAVDEA1052 20M) Max. AC Output Curment  23SAASZ 7702 FANDEALDS 204)
Powesr Facior Ramge 0L Leading -0L8 Lagging Porwesr Facior Range 0.8 Lending -0LB Lagging
Mammal Off-grid Voltage, Freguency 230V S50060H: Hominal Off-grid Voltage Freguency 230V 500E0HE
Rated Off-grid Appanent Power SDDOVA Reated Off-grid Apparent Power SOD0VA
OTHERS OTHERS
Battery Type Li-ionL esad -acid Burttesry Types Li-icorn/L esncl - il
Ciperating Ambient Ternperature Rangs -35..60'C Ciparating Ambient Termperature Rangs -35. 60°C
Ingrass Protection PG5 Ingress Protection P63
Protective Class | Protective Class |
Crwer Voltage Category 11 MAIMSLI (D) Creer Voltage Category NIF {MAINELI D]
Safety IECE210% -1/ | EC62105-2 Safety |ECE 2105 -1/ IECE62105-2
Grid Monitoring VDE-AR-N 4105 Crid Monitoring VDE-AR-H 4105
Ofsad R A DRMT H Ry
B I s o i e s e
cl@lemli s a|ZI@BIAC| cd@lemlilslalZ@alAT
Sola Power Metwork Technology(@he lang) Ca, Ltd Solali Power Metwork Technology(Zhe lang) Co, Ltd
ADDNo288 Shiznu Road Tonglu Boonemic Dewslopment Sone, ADD-No288 Snizhy Aoad Tonglu Eoonomic Deslopmen Zone,
Dongeong Dsrct Tongu Degdnejang Frovinoe, Cina Dongeing District, Tonglu Oty Ahejang Frovinoe, China
TEL: +8& 571 5626 0D11 E-rail. infeRsolaxaeser.com TEL: +8E 571 5626 0211 E-mail. irfod selaxaewercom
WSOl oW er.C o MADE IN CHINA WAALS LD DT MADE IM JHINA
S1200T200 12007200
L < A
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Test Report No.: CN21F5SR 001

- ~N 7 ~
GRID-CONNECTED x GRID-COMNMECTED x
PHOTOVOLTAKC INVERTER PHOTOVOLTAIC INVERTER
Model: Irverter SM: SoLax Model: Imverter SM: SoLax

X1-Hyhrid-6.0-D X1-Hybrid-6 0-M
D INPUT / OUTPUT DC INFUT § OUTPUT
Mo P Waoltage s00V ——— Max. PY Voltage gt —
MPP Voltage Range T0-5500 —— MPP Voltage Range F0-550W ———
Mo, PV Cunrent A AN Max, PY Current T4AM AN
Man. PV Skt Cumrenit 164168 Max. PV Sheoart Curent 16A1EA
Battery Woltage Ramge BO-480V —— Battery Voltage Range BO-480W ——
Max. Charge [ Dischange Current IlAI 0N Max. Charge ! Discharge Cuwrent I0AT0A
AT INPUT f OUTPUT AC INFUT § QUTPUT
Hominal AC oltage Fegquency 22002302400 S D/60HZ Hominal AC oltage Fequency 22023072400 S0E0HE
Max. AC Owtpunt Apgs rent Porwesr SEDDVA Max. AC Owrtput Apgarant Powmr EEDDVA
Mo AC Oty Apgna rent Poressr for ASFTT ATTTVH Fax. AT Cutput Apparent Power for ASSTTT ATSTVA
Max. AL Owipurt Apym rent Powesr for VDEAL105 ARDIVA Max. AC Output Apparent Poweer for VDEALDS ARO0VA,
Max. AC Input i Output Current: AOAZE BAASIT TR 1L TA) Max. AL InputiCutpat Cunrent SOAZESARSAT TR L TA)
Piovwamer Facior Range LB Leading -0U8 Laggmng Poreesr Facior Rangs LB Leading -0UB Laggng
Mominal Off-grid Violtage, Freguency 230 S0NE0HE Hominal Off-grid Voliage, Freguency 2300 S00E0HE
Rayteed Off-grid Apparant Pomer SODIVA Rated Off-grid Apparent Power EODDVA
OTHERS OTHERS
Battery Type Li-sonyLead -acd Battery Type Ls-ponyLead -acd
Ciperatimg Ambient Termparature Rangs S35 80T Ciperating Armbient Tempsrature Range -35 &0
Ingress Protection PR3 Ingress Frotection s
Pratective Class 1 Protective Class 1
Cror Valtage Categary 11 {MAIMNSLI{DC] Cwor Voltage Categary 11 {MAIMELI {DC]
Safety IECE2105 -1/ IECE2105- 2 Safety |ECE 2105 -1/ IECE62105-2
Grid Monitaring WDE-AR-N 4105 Grid Manitoring VDE-AR-HN 4105
DRMO DAl DRMZ ORMI CRM4 DAMS DAMG CREM? DRME CRMO DAl DRMZ ORMI DRM4 DAMS DAMG DREM7 DORME
H H O O O =@ O O O = B O O O @3B O O O
Ccel@les] 4] a a2 |@|alAC) (cdElm] s all|@|e A
SolaX Power Netwosd Technodogy@he Kang) Co, Ltd. SolaX Power Metwodk TechnologyZhe Kang) Co., Ltd
ADD No288 Shiohu Road Tonglu Boonomic Deselopment Zone, ADD-NoZES Snizhu Road Tonglu Eoonomic Deselopment Jone,
Dongeng DEwict, Tonglu Ciky Phejang Province, China Dongeng Diswict, Tonglu Sty Shejang Frovince, China
TEL: +8& 571 526 OI1L E-mail: mio@solaxposer.com TEL: +H& 571 526 OI1L E-rriail: mio@solaxposer.oom
WWALS ORI DO DT MADE IN CHIMA WSO RO e OO MADE IM JHINA
1200 00 1200 00
N L
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Test Report No.: CN21F5SR 001

b ™y I "
GRID-CONNECTED x GRID-CONNECTED x
PHOTOVOLTAIC INVERTER PHOTOVOLTAIC INVERTER

Model: Irverter SM: saLax Madeal: Imverter SM: saLax
K1-Hybrid-7.5-D X1-Hybrid-7.5-M
D INPUT / OUTPUT PC INPUT J OUTPUT
Max. P Waoltage BOIY =—— Max. PY Vaoltage 00V ==
MPP Voltage Range TO-550W —/—— MPP Voltage Range FO-5500 ——
Mo, PV Current S4AM AN Max. PY Current T4AM AN
Max. P Shert Current 1EAMEA Max. P Shaort Cusrent 1EAMEA
Battery Woltage Ramge BO-4B0V ——— Battery Violtage Range BO-480V ———
Max. Charge [ Dischange Current TS OA Max. Charge ! Discharge Cuwrent FOASTON
AC INPUT § QUTPUT AC INPUT § QUTPUT
Hominal AC ‘oltage Feguency 2200230724 00 S 0¥ 60 Hz Hominal AC oltage Feguency 223072400, S0 60 H=
Max. AC Output Apparent Power FEO0VA Max. AT Dutput Apparent Power FEO0VA
Max. AC Output Apparent Power for ASATT7 A539VA Max. AT Qutput Apparent Power for AS4T77 ATIIVA
Max. AC Output Apparnent Power for VDE4105 AEDIVA Max. AC Output Apparent Power for VDEALDS AED0VA
Ma. AC ImputAOutpart Cusrent AOAED EAMEATITRIITA) Max AC Imput/Outpart Currant A0AE2 EAASATTI TR AT A)
Porweer Facior Range 0.8 Leading -0U8 Lagging Poreesr Facior Range 0.8 Leading -0LB Lagging
Mormnal Off-grid Violtage, Freguency 230V S0ME0H: Haminal Off-gnd Voliage Freguency 2300 S0/E0HE
Rtescd Q- Apparaint Pover TSO0WA Rt O -grid Apparent Powes TSO0VA
OTHERS OTHERS
Battesry Typee Li-nconL mad-ac i Battery Types Ls-soeL ead -acid
Cperatimg Ambent Termperature Range -55 800 Ciperating Armbient Termperature Range -35. 807
Ingress Pratection Pas Ingress Prataction il
Proteetive Clasg | Prategtive Cladg |
Croer Voltage Category W1 {MAINS] I D) Craer Voltage Category 11 {PAAINE]D, I D)
Safaty IECE 2109 -LNECE2105-2 Safaty IECE2005 -1/ IECE2105-2
Girid Monitoring WDE-AR-H 4105 Girkl Monitoring WDE-AR-H 4105
DRMD Dffl DEMZ DREME DRME DAMS DAME DRM7 DRME DRMD Dt DRMZ DRME DRM4 DAMS DAME DRMP DRME
B O O O ® O 0O O E O O =5 O 0O o
Cf@le| Al i]a |2 @|alAC) (@l si]al@|a|lA
SolaX Power Network Technodogy@he Kang) Ca, Ltd. SolaX Power Metwork TechnologyZhe Kang) Ca, Ltd
ADD - NoZ8E Snionu Road, Tonglu Boonomic Dewelopmeent Tone, ADD-NoZES Snixhu Road Tonglu Eoonomic Deselopment Jone,
Dangang Dietrct, Tongu Oty Phejang Province, China Daongong District Tonglu Oty nefang Province, China
TEL: +8§ 571 5626 DO1L E-rnail infedsolaxposer com TEL: +BE 571 5626 CO1L E-mail. infod solaxpowercom
v solaxpowen C om MADE IN CHINA s olarpower Com MADE IM CHINA
L 1200 00 L 12000 00
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Test Report No.: CN21F5SR 001

Model list:
MODELS LIST X1-Hybrid-3.0-D X1-Hybrid-3.7-D
X1-Hybrid-3.0-M X1-Hybrid-3.7-M
Vuax PV [Vdc] 600
Isc PV [A] 16/16
? MPP Voltage Range Vwer [VdC] 70-550
Z Max. Input Current Iuax [A] 14/14
E MPP Full Power Voltage Range [Vdc] 115-480 135-480
Startup PV Voltage[Vdc] 90
Owenwltage Category(OVC) Il
Rated Input / Output Voltage Ur [Vac] 220/230/240
Normal Operating Voltage Range Un[Vac] 180-270
Rated Input / Output Frequency Fnerz[HZ] 50/ 60

Normal Operating Frequency Range

§ Fn[Hz] 45~55Hz/55~65Hz
‘é_ Rated Input / Output Power [W] 3000 3680
3 Max. Input Apparent power [VA] 6300 7360
% Max. Output Apparent power [VA] 3300 3680
‘g_ Max. Input Current Imax[A] 27.4 32
f) Max. Output Current Imax[A] 14.4 16
< Power Factor cosg [A] [-0.8, +0.8]
THD [I] (100% full power) <2%
DC injection [I] (%, 100% full power) <0.5In
Owenwltage Category(OVC) M

= Rated Output Voltage Ur [Vac] 230
=2 Rated Output Frequency [Hz] 50/60
% Rated Output Power [VA] 3000 3680
E’ Rated Current Ir [A] 13 16
© THD []] (100% full power) <2%

Overwoltage Category(OVC)

CEIl 0-21: 2019-04

Annex A - B - Bbis
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Test Report No.: CN21F5SR 001
Vuax BAT [Vdc] 480V
§ Battery Type Li-ion battery
5 Voltage Range 80-480
g Max. Charge/Discharge Current lwax [A] 30/30
Owenvltage Category(OVC) I
Type of inverter Non-isolated
Protective Class I
% Enclosure Protection (IP) IP65
Z Operating Temperature Range [°C] -35 to +60 (>45 derating)
%\ Pollution degree (PD) PD3
n Altitude [m] 3000
Size [mm] 482 * 417 * 181
Weight [kg] 22
MODELS LIST X1-Hybrid-5.0-D X1-Hybrid-6.0-D
X1-Hybrid-5.0-M X1-Hybrid-6.0-M
Vuax PV [Vdc] 600
Isc PV [A] 16/16
5 MPP Voltage Range Vwer [VdC] 70-550
% Max. Input Current lyax [A] 14/14
E MPP Full Power Voltage Range [Vdc] 190-480 225-480
Startup PV Voltage[Vdc] 90
Owenwltage Category(OVC) Il
Rated Input / Output Voltage Ur [Vac] 220/230/240
Normal Operating Voltage Range Un[Vac] 180-270
Rated Input / Output Frequency Fnerz[HZ] 50/ 60
I Normal Operating Frequency Range 45~55Hz2/55~65Hz
< Fn[Hz]
‘g_ Rated Input / Output Power [W] 5000 6000
8 Max. Input Apparent power [VA] 9200 9200
% Max. Output Apparent power [VA] 5500 6600
‘é_ Max. Input Current Imax[A] 40 40
5 Max. Output Current Imax[A] 23.9 28.6
< Power Factor cos® [A] [-0.8, +0.8]
THD [I] (100% full power) <2%
DC injection [I] (%, 100% full power) <0.5In
Ovenwltage Category(OVC) 11

CEI 0-21: 2019-04
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= Rated Output Voltage Ur [Vac] 230
*%' Rated Output Frequency [Hz] 50/60
_% Rated Output Power [VA] 5000 6000
E’ Rated Current Ir [A] 21.7 26.1
© THD []] (100% full power) <2%
Overwltage Category(OVC) I
Vuax BAT [Vdc] 480V
§ Battery Type Li-ion battery
g Voltage Range 80-480
g Max. Charge/Discharge Current luax [A] 30/30
Owenwltage Category(OVC) Il
Type of inverter Non-isolated
Protective Class I
% Enclosure Protection (IP) IP65
E Operating Temperature Range [°C] -35to +60 (>45 derating)
§ Pollution degree (PD) PD3
n Altitude [m] 3000
Size [mm] 482*417* 181
Weight [kg] 22
MODELS LIST X1-Hybrid-7.5-D
X1-Hybrid-7.5-M
Vuax PV [Vdc] 600
Isc PV [A] 16/16
5 MPP Voltage Range Vwer [VAC] 70-550
% Max. Input Current Iuax [A] 14/14
E MPP Full Power Voltage Range [Vdc] 280-480
Startup PV Voltage[Vdc] 90
Ovenvltage Category(OVC) I
Rated Input / Output Voltage Ur [Vac] 220/230/240
% Normal Operating Voltage Range Un[Vac] 180-270
‘é_ Rated Input / Output Frequency Fnerz[HZ] 50/60
g Normal Operatli:rrl1§[1|_l|32r]e:quency Range 45~551z/55~65Hz
=
s Rated Input / Output Power [W] 7500
§- Max. Input Apparent power [VA] 9200
g Max. Output Apparent power [VA] 7500
Max. Input Current Imax[A] 40

CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001
Max. Output Current Imax[A] 32.6
Power Factor coso [A] [-0.8, +0.8]
THD [I] (100% full power) <2%
DC injection [I] (%, 100% full power) <0.3In
Owenwltage Category(OVC) 11
= Rated Output Voltage Ur [Vac] 230
= Rated Output Frequency [Hz] 50/60
% Rated Output Power [VA] 7500
E Rated Current Ir [A] 32.6
© THD [I] (100% full power) <2%
Ovenvltage Category(OVC) I
Vwax BAT [Vdc] 480V
§ Battery Type Li-ion battery
g Voltage Range 80-480
E Max. Charge/Discharge Current lwax [A] 30/30
Owenwltage Category(OVC) I
Type of inverter Non-isolated
Protective Class I
% Enclosure Protection (IP) IP65
E Operating Temperature Range [°C] -35 to +60 (>45 derating)
§ Pollution degree (PD) PD3
n Altitude [m] 3000
Size [mm] 482 * 417 * 181
Weight [kg] 23

CEI 0-21: 2019-04
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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)

Sample 1: Hybrid inverter, X1-Hybrid-7.5-M
Sample 2: Hybrid inverter, X1-Hybrid-7.5-M with T-BAT P 17.3.
Sample 3: Hybrid inverter, X1-Hybrid-7.5-M with T-BAT H 5.8.
Sample 4: Hybrid inverter, X1-Hybrid-3.0-M with T-BAT H 5.8.

A.4 Verifiche e prove sul SPI! jtestand inspection on SPI

Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento /
Reference conditions PASS 1
A.4.3 (20 °C) — Tab.9
A.4.3.1 Caldo secco/ Dryheat test PASS 1
Prove funzionali sull’'sPI  {A-4.3.2 CE EN 60068-2-2 (Test B) - Tab.12
/Functional test on SPI Umidita / Humidity test
A.4.7 CEl EN 60068-2-78 (Test Cab) - PASS 1
(limit conditions) [tap.12
Freddo / Cold test PASS 1
CEl 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
Insensibilitadelle armoniche i
delrel2 di frequenza A.4.3.3.1 CEI0-21:2019-04 PASS 1
Segnale di telescatto A.4.3.3.2 CEI0-21:2019-04 PASS 1
Segnale di telecomnicazione ]A.4.3.3.3 CEI10-21:2019-04 PASS 1
Verificadi insensibilitaalla i
derivatadi frequenza (ROCOF) A.4.3.4 CEI0-21:2019-04 PASS 1
Autotest A.4.4 CEI0-21:2019-04 PASS 1
Single Fault tolerance A.4.5 CEI0-21:2019-04 PASS 1

linterface protection System (SP)) can be integrated to inverter with output pow er up to 11.08KW.

CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001
A.4.6: Prove di compatibilita EMC
Ref.
Test CEl 0-21 Ref. standard Result Sample
Compatibilita CEI EN 60255-26
elettromagnetica CEI EN 50263
. - 4. ; _ PASS
/Electromagnetic compatibility A-4.6 (Severita classe 2 — Livello Note 1)
industriale) — Tab.11

Note 1) Please refer to EMC report no.C20-291-WT, issued by Shanghai Inspection and Testing Institude
of Instruments and Automation Systems Co.,Ltd.

A.4.7 Compatibilita Climatica /cClimatic compatibility

Ref.
Test CEl 0-21 Ref. standard Result Sample
Caldo secco / Dry heat test PASS 1
CEl EN 60068-2-2 (Test B) - Tab.12
Umidita / Humidity test
Compatibilita Climatica CEl EN 60068-2-78 (Test Cab) - PASS 1
/Climatic compatibility A.4.7 Tab.12
(limit conditions)
Storage conditions Freddo / Cold test PASS 1
CEl EN 60068-2-1 (Test A) - Tab.12
Ciclo termico /changingtemperature PASS 1
CEl EN 60068-2-14 - Tab.12
Caldo secco/ Dryheattest PASS 1
CEl EN 60068-2-2 (Test B) - Tab.12
Umidita / Humidity test
Compatibilita Climatica CEl EN 60068-2-78 (Test Cab) - PASS 1
/Climatic compatibility A.4.7 Tab.12
(limit conditions)
Inv erter in working conditions Freddo / Cold test PASS 1
CEl EN 60068-2-1 (Test A) - Tab.12
Ciclo termico /changingtemperature PASS 1
CEl EN 60068-2-14 - Tab.12
A.4.8 Prove di isolamento /insulating test
Test RE Ref. standard Result Sample
CEl 0-21 ' P
Tenutaad impulso CEI EN 60255-5
/Pulse test Note? PASS 1
Rigidita Dielettrica CEI EN 60255-5
[Dielectric Strength A.4.8 Note PASS 1
Resistenza di Isolamento CEI EN 60255-5 PASS 1
; . . 1
/insulation resistance Note

21n case of integrated SPI, reference standard for insulating test is the CEl 60146-1-1.

CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001
A.4.9 Prove di sovraccaricabilita dei circuiti di misura / Measurementcircuits Overload
Test R Ref. standard Result Sample
CEl 0-21 '

N/A SPI integrata

Prove di sovraccaricabilita dei
circuiti di misura A.4.9 CEI0-21:2019-04 N/A

/ Measurement circuits Overload

SPI integrata

N/A

SPI integrata

CEI 0-21: 2019-04
Annex A - B - Bbis Page 26 of 209
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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
Test RE Ref. standard Result Sample
CEl 0-21 '
Condizioni di riferimento /
. . Reference conditions PASS 1
Armonhlche di corrente (20 °C) — Tab 14
/Harmonlcsmeasurement
Caldo secco/ Dry heattest
B.1 PASS 1
(full power, 6% and 33% of max. |\ 14 CEl EN 60068-2-2 (Test B) - Tab.15
pow er) Tab. 15 Umidita / Humidity test
CE EN 60068-2-78 (Test Cab) - PASS 1
[ CEI EN 61000-3-2 8275 (Test Gab)
D4 CEI EN 61000-3-12 Freddo / Cold test
PASS 1
CEl EN 60068-2-1 (Test A) - Tab.15
Condizioni di riferimento /
L. . Reference conditions PASS 1
Flgttua2|on| di tensione (20 °C) — Tab 14
/Flicker measurement
Caldo secco/ Dry heat test
B.1 PASS 1
(full pow er, 66% and 33% of max. |- b 44 CE EN 60068-2-2 (Test B) - Tab.15
pow er) Tab. 15 Umidita / Humidity test
CEl EN 60068-2-78 (Test Cab) - PASS 1
O CEI EN 61000-3-3 5275 (Test Gab)
D4 CEI EN 61000-3-11 Freddo / cold test
PASS 1
CEl 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
Verificadelle condizioni di
connessione e 8.4.1.3
riconnessione B. 1 l 1 CEI0-21:2019-04 PASS 1
/Check of the connection and re- T
connectionconditions
Verificadella erogazione
raduale della potenza attiva8-4-1.3 21 i
9Check ofthe graduz?l increase ofthe |B.1.1.2 CE10-21:2019-04 PASS 1
power production

CEI 0-21: 2019-04
Annex A - B - Bbis
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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 Applicablefor plantwith power
<800W.

8.4.4.2
B.1.2.1

CH 0-21:2019-04

PASS

Erogazione di potenza reattiva
secondo un livello assegnato

/ Reactive power production according to|
an assigned level

Applicable for plant with power
>11.08KW.

B.1.2.3

CH 0-21:2019-04

PASS

Tempo di risposta ad una variazione
a gradino del livello assegnato

/Reaction time after a step variation of
the assigned level.

Applicable for plant with power
>11.08KW.

B.1.2.4

CHE 0-21:2019-04

PASS

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

CE 0-21:2019-04

PASS

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

/ Automatic reactive power production
according to a characteristic curve

Q=f(V)

Applicable for plant with power

B.1.2.6

IAnnex E
E2.1

>11.08KW.

CE 0-21:2019-04

PASS

CEI 0-21: 2019-04
Annex A - B - Bbis
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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 prossimiallg 5.3.1
}i‘coti\(:/é);gj(:w%?lin'itation forvoltage B.131 CE10-21:2019-04 PASS 1
values nearto 100 % di Un Annex F.3
Regolazione della potenza attivey
in presenza di transitori sulla  [8.5.3.4
rete di trasmissione B.1.3.2 CEI0-21:2019-04 PASS 1
/ Active power regulation in coincidence ANNeX F.3
with transitory on the transmissiongrid
Verifica del campo di
funzionamento in tensione e 844
frequenza B. 1 3.3 CEI0-21:2019-04 PASS 1
/Check the voltage andfrequency R
operating range
Riduzione della potenza attiva in
presenza di transitori di
sottofrequenza sulla rete di
trasmissione. 8.5.3.4 CE| 0-21:2019-04 PASS 1
/ Active power reduction incoincidence [B.1.3.3.1
with transitory on the transmissiongrid
Not mandatory on static generator
Limitazione della potenza attiva
su comando esterno
proveniente dal Distributore 3.5.3.3
/ Active power limitation in coincidence [B.1.3.4 CEI 0-21:2019-04 PASS 1
with external command coming fromthe
Electricity Distributor Annex F.4
Not Applicablefor plantwith power
<800W.

CEI 0-21: 2019-04
Annex A - B - Bbis
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B.1.4 Emissione di componente continua nella corrente di uscita
/DC currentinjection on the output
Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento
Reference conditions PASS 1
(20 °C)
Verificadellaemissione di g 4 4 ¢ Caldo secco/ Dry heattest PASS 1
componente continua B. 14 1 CEl EN 60068-2-2 (Test B)
/Check of DC currentinjection Umidita / Humidity test PASS 1
CEl EN 60068-2-78 (Test Cab)
Freddo / cold test PASS 1
CEl EN 60068-2-1 (Test A)
Condizioni di riferimento /
Reference conditions PASS 1
Verificadelle protezioni (20 °C)
contro 'immissione di 0441 Caldo secco / Dry heat test PASS 1
componente continua B.1.4.2 CEl EN 60068-2-2 (Test B)
Umidita / Humidity test
) . PASS 1
/ Check of protections againstthe
DC currentinjection. CEl EN 60068-2-78 (Test Cab)
Freddo / cold test PASS 1
CEl EN 60068-2-1 (Test A)
B.1.5 Verifica dellainsensibilita agli abbassamenti di tensione (LVFRT capability)
/ Check of the LVFRT capability
Test non accreditato Accredia/Test not Accredia accredited
Test REi, Ref. standard Result Sample
CEl 0-21 '
LVFERT Capability 651
Applicable for plant with power B.1.5 CE10-21:2019-04 PASS 1
>11.08KW.

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 30 of 209




W

N : ® & AN B
A TUVRheinland lacwis CNAS A
N el chasisoss
Test Report No.: CN21F5SR 001
B.1.6 Verificadellainsensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance
Test Cg%c_él Ref. standard Result Sample
Verifica della insensibilita alle
richiusure automatiche in B.1.6
discordanza di fase
%’ g'i'g'; CEI0-21:2019-04 PASS 1

/ Checkof the insensibility to there- | B.1.6.3
closureswhen phasesare in T
discordance

Allegato B: Prove di compatibilita EMC

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

Compatibilita
elettromagnetica CEI EN 61000-6-3
/Electromagnetic compatibility Annex B CEI EN 61000-6-2 PASS Note 2)

Note 2) Please refer to EMC report no. 50353262 001, issued by TUV Rheinland (Shanghai) Co., Ltd.

CEI 0-21: 2019-04
Annex A - B - Bbis
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Allegato B bis: Prove sui sistemi di accumulo
/ Annex Bbis: Tests on Energy storage systems
Bbis.3 Prove sull’inverter / inverter tests
Test i Ref. standard Result Sample
CEl 0-21 '
Scalarita e modularita:
/Scalability and modularity
[ Case A
b4 Case B Bbis.2.2 CEI0-21:2019-04 PASS 2,3,4
J CaseC
J CaseD
Not Applicable for plantwith power
<800W.
Condizioni di riferimento /
Armoniche di corrente Reference conditions PASS 2,3,4
/Harmonicsmeasurement (20 C) — Tab.2Bbis
Caldo secco/ Dry heattest
(full pow er, 66% and 33% of PSmax ) Bbis.3 CEl EN 60068-2-2 (Test B) - PASS 2,3,4
Tab. 2Bbis Tab.3Bbis
(full pow er, 66% and 33% of PCmax . T -
only for bidirectional converters) Tab. 3Bbis Umidita / Humidity test
CEl EN 60068-2-78 (Test Cab) - PASS 2,3,4
(] CEI EN 61000-3-2 Fl‘e(-jr?it()).?ﬁ:bllsdt .
0 e
DY CEI EN 61000-3-12 CEl EN 60068-2-1 (Test A) - PASS 2,3,4
Tab.3Bbis
Condizioni di riferimento /
Fluttuazioni di tensione Reference conditions PASS 2,3,4
/Flicker measurement (20 °C) — Tab 2Bbis
Caldo secco/ Dry heat test
(full pow er, 66% and 33% of PSmax ) Bbis.3 CEl EN 60068-2-2 (Test B) - PASS 2,3,4
0 0 Tab. 2Bbis Tab.3Bbis
gnllj” POW er, 6.6/0 and 33% of Pemax Tab. 3Bbis Umidita / Humidity test
y for bidirectional converters)
CEl EN 60068-2-78 (Test Cab) - PASS 2,3,4
[] CEI EN 61000-3-3 Freggt(’)'iBCb'lsdt -
0 e
D4 CEI EN 61000-3-11 CEl EN 60068-2-1 (Test A) - PASS 2,3,4
Tab.3Bbis
Bbis.4 Verificadel campo di funzionamento in tensione e frequenza
Check the operating range in voltage and frequency
Ref.
Test CEl 0-21 Ref. standard Result Sample
Verificadel campo di
funzionamento Bbis.4 CEI10-21:2019-04 PASS 2,3, 4
/Check the operating range

CEI 0-21: 2019-04
Annex A - B - Bbis
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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 CE| 0-21 Ref. standard Result Sample
Verificadelle condizioni di
connessione e 8.4.1.3
riconnessione Bbis.5.1 CEI 0-21:2019-04 PASS 2,3,4

/Check of the connection and re-
connectionconditions

Verificadella erogazione

raduale della potenza attivg8-4.1.3 21 §
;JCheck ofthe gradug)l increase of the |[Bbis.5.2 CEI0-21:2019-04 PASS 23,4

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 bis.6 CE|0-21:2019-04 ss 2,34
/ Check of the constructive requirernems:B s.6.1 e - PA ]

reactive power production capability

Erogazione di potenza reattiva
secondo un livello assegnato

/ Reactive power production according to| Bbis 6.3 CE| 0-21:2019-04 PASS 23 4
an assigned level e : y 9y

Applicable for plant with power
>11.08KW.

Tempo di risposta ad una variazione
a gradino del livello assegnato

/Reaction time aftera step variation of Bbis.6.5 CE| 0-21:2019-04 PASS 2.3 4
the assigned level. e ’ e

Applicable for plant with power
>11.08KW.

Erogazione automatica di potenza
reattiva secondo una curva Bbis 6.6

caratteristica cosphi=f(F) lannex E CEI0-21:2019-04 PASS 2,3, 4
/ Automatic reactive power production

according to a characteristic curve E2
cos(phi)

Erogazione automatica di potenza
reattiva secondo una curva

caratteristica Q=f(V) :

/ Automatic reactive power production Bbis 6.8

according to a characteristic curve Annex E CEI0-21:2019-04 PASS 2,3,4
Q=f(V) E2.1

Applicable for plant with power

>11.08KW.

CEI 0-21: 2019-04
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Bbis.7 Limitazione della potenza attiva

/ Active power limitation

Test

Ref.
CEl 0-21

Ref. standard

Result

Sample

Limitazione della potenza attiva
per valori di tensione prossimi al
110 % di Un

/ Active power limitation for voltage
values nearto 100 % di Un

8.5.3.1
Bbis.7.1
Annex F.3

CEI10-21:2019-04

PASS

2,3,4

Regolazione della potenza attivey
in presenza di transitori di
sowafrequenza sulla rete di
trasmissione

/ Active power regulation in coincidence
with transitory on the transmissiongrid

8.5.3.4
Bbis.7.2
Annex F.3

CEI0-21:2019-04

PASS

2,34

Riduzione della potenza attiva in
presenza di transitori di
sottofrequenza sulla rete di
trasmissione.

/ Active power reduction in coincidence
with transitory on the transmissiongrid

8.5.3.4
Bbis.7.3

CEI10-21:2019-04

PASS

2,3,4

Limitazione della potenza attiva
su comando esterno
proveniente dal Distributore

/ Active power limitation in coincidence

with external command coming fromthe
Electricity Distributor

Bbis7.4

CEI0-21:2019-04

PASS

2,3,4

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

/ Check settlingtime with command to
increase/decrease of power

Bbis7.4.1

CEI10-21:2019-04

PASS

2,3,4

CEI 0-21: 2019-04
Annex A - B - Bbis
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Bbis.8 Emissione di componente continua nella corrente di uscita
/DC currentinjection on the output
Ref.
Test CEl 0-21 Ref. standard Result Sample
Condizioni di riferimento
Reference conditions PASS 2,3,4
(20 °C)
Verifica della emissione di Caldo secco/ Dry heattest
- . PASS 2,3, 4
componente continua Bbis.8.1 CEl EN 60068-2-2 (Test B)
o Umidita / Humidity test
/Check of DC currentinjection PASS 2,3, 4
CEl EN 60068-2-78 (Test Cab)
Freddo / Cold test PASS 2.3, 4
CEl EN 60068-2-1 (Test A)
Condizioni di riferimento /
Reference conditions PASS 2,3,4
. - 20 °C
Verificadelle protezioni é i ) ]
contro I’immissione di _ aldo SeccO/ Dry heat test PASS 2.3, 4
componente continua Bbis.8.2 CEl EN 60068-2-2 (Test B)
Umidita / Humidity test
/ Check of protections againstthe CEI EN 60068-2-78 (Test Cab) PASS 2,3,4
DC currentinjection.
Freddo / cold test PASS 2.3.4
CEl EN 60068-2-1 (Test A)
Bbis.9 Verificadellainsensibilita agli abbassamenti di tensione (LVFRT capability)
/ Check of the LVFRT capability
Test non accreditato Accredia/Test not Accredia accredited
Test R Ref. standard Result Sample
CEl 0-21 '
LVFRT Capability o5 1
Applicablefor plant with power Bbis.9 CEl0-21:2019-04 PASS 2,34
>11.08KW.

Bbis.10 Verifica dellainsensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance

Ref.
Test CE| 0-21 Ref. standard Result Sample
Verifica della insensibilita alle i
richiusure automatiche in Bbis.10
discordanza di fase
X Bbis.10.1 CEI0-21:2019-04 PASS 2,3, 4

/ Check of the insensibility to the re- [ ] Bbis.10.2
closures when phases are in [] Bbis.10.3

discordance

CEI 0-21: 2019-04
Annex A - B - Bbis
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TESTING RESULTS

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

Prove funzionali sull’SPI /Functional teston SPI

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

A4.3.1

A4.3.2

A.4.7

(limit conditions)

Ambient temperature (°C) .......coooveiiiiiiiiiieiiiennns . [20°C+ 2°C

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

INStrUMENtation lSt........cvvvviiiriieeiieeeieeeeeiein See table “Measurement equipment and
instrumentation”

L0 ToT=T 1 =11 ] A : | 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 ai | (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 Wariabile in funzione del valere iniziale e

su 10 min, in accordo a CEl EN 61000-4-30) ! finale di tensione, al massimo 603 s

Massima tensione (59.52) 1,15 Vn 0,2s

Minima tensione (27.51) 0,85vn 1,5 s

Minima tensione (27.52) * 0,15 Vn 0,2s

Massima frequenza (81=.81)"* ¢ 50,2 Hz 01s

Minima frequenza (81<.81)** ¢ 49,8 Hz 01s

Massima frequenza (81=.52) ¢ 51,5 Hz 0,1soppure 15 §

Minima frequenza (81<.52) & 47 5 Hz 01soppure 45§

* Il valore indicato per il tempo di intervento deve essere adottato quando la potenza complessiva &
superiore a 11,08 kW, mentre per potenze inferiori, pud essere facoltativamente utilizzato un tempo di
intervento senza ritardo intenzionale. Nel caso di generatori sincroni, il valore pud essere innalzato a 0.7
Unet=0150s

i Soglia abilitata sole con segnale esterno al valore alto e con comandoe locale alto.

0 Fer valori di tensione al di sotto di 0,2 Vn, la protezione di massima/minima frequenza si deve inibire

§  Siveda in proposito quanto riportato nel testo che segue la Fig. 15

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

Tempo di intervento {tempo
soglia di intercorrente tra I'istante di inizio
Protezione intgrvenlo della condizione anomala rilevata
dalla protezione e I'emissione del
comando di scatto)
Massima tensione (59.52) 1,15Vn 02s
Minima tensione (27.51) 0,80 Vn 04s
Massima frequenza (81=.51) 51,5 Hz 0.1s
Minima frequenza (81<.51) 47,5 Hz 0.1s
Tab. 1

Supplementary information:

(O 01T - (o ] S P :

See cowver page

S]] 0 1= Y ] o :

See cover page

TESE DAL .. i :

See cower page

CEI 0-21: 2019-04
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/Functionaltest on SPI

TABLE: Prove funzionali sull’SPI

Test Report No.:

(o2

PEAE
B EA

TESTING
CNAS L3038

CN21F5SR 001

Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.49 110.0
[81<S2] Minima 47.49 47.50 93.0 100 47.5 47.50 100 100
47.49 111.0
51.52 94.0
[81>S2] Massima 51.52 51.50 110.0 100 51.5 51.50 100 100
51.52 103.0
Protection Soglie di intervento Tempo diintervento Soglie di intervento Tempo diintervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A V1 V1 [ms] [ms] vl V1 [ms] [ms]
253.0 596300
1.10Vn 1.10Vn
[59.S1] Massima 253.0 599200 | 603000 253.0 603000 <603000
253.0 253.0
253.0 597000
263.2 201.0
1.15Vn 1.15Vn
i 263.3 212.0 264.5 200
[59.S2] Massima 264.5 200 264.5 200
263.1 210.0
195.4 1490.0
0.85Vn 0.85Vn
. ini 195.4 1508.0 195.5 1500
[27.S1] Minima 195.5 1500 195.5 1500
1954 1490.0
34.4 184.5
. 0.15Vn 0.15Vn
[27.S2] Minima 34.6 183.0 200 34.5 200 200
34.5 34.5
34.6 187.0
CEIl 0-21: 2019-04
Annex A - B - Bbis Page 37 of 209
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TABLE: Prove funzionali sull’SPI

/Functionaltest on SPI

A 4.3.3.3 SEGNALE DI COMUNICAZIONE / Signal of communication

Protection Soglie di interv ento Tempo diintervento Soglie di intervento Tempo diintervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [HZ] [ms] [ms]

Modalita Transitoria

49.80 81.8

[81<S1] Minima 49.80 49.80 89.8 100 49.80 49.80 100 100
49.80 85.8
50.21 87.6

[81>S1] Massima 50.21 50.20 83.8 100 50.20 50.20 100 100
50.21 87.4
47.50 93.5

[81<S2] Minima 47.50 47.50 94.0 100 47.50 47.50 100 100
47.50 80.2
51.50 80.0

[81>S2] Massima 51.50 51.50 83.2 100 51.50 51.50 100 100
51.50 82.8

Modalita Definitiva

47.49 3950.0

[81<S2] Minima 47.49 47.50 3930.0 4000 47.50 47.50 4000 4000
47.49 3940.0
51.51 990.0

[81>S2] Massima 51.51 51.50 992.0 1000 51.50 51.50 1000 1000
51.51 998.0

CEI 0-21: 2019-04
Annex A - B - Bbis Page 38 of 209
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2-3-2 . TABLE: Prove funzionali sull’SPI / Functional test on SPI P
A43.2
AA4T
(imit conditions))

Ambient temperature (°C) ........cooeeviiiiiiiiniaiinn. 1 [20°C+ 2°C

Humidity (RH 96) ...oenoeeiiieiiieeieee e . [35% - 75% RH

INStTUMENEELON ISt ....vvevvveeeeeeeeseeeeeneaeneaeennnns | S€€ table “Measurement equipment and
instrumentation”

UNCEIAINTY ..eevniieiieeiee e : | See Table “Testing Methods”

Caldo secco /Dry heat test

Temperature test: +55 °C £ 2°C

Supplementary information:

OPEIALON .t . | see cower page.
SUPEIVISOE .ot . | see cowver page.
TeSt DA et . | see cowver page.

CEIl 0-21: 2019-04
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/Functionaltest on SPI

TABLE: Prove funzionali sull’SPI

Test Report No.:

(o2

PEAE
B EA

TESTING
CNAS L3038

CN21F5SR 001

Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47 .50 81.8
[81<S2] Minima 47.49 47.50 86.4 100 47.5 47.50 100 100
47.49 81.6
51.52 88.6
[81>S2] Massima 51.52 51.50 82.0 100 51.5 51.50 100 100
51.52 81.0
Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] V] [V] [ms] [ms]
253.1 600000
1.10Vn 1.10Vn
. i 253.1 600000 | < 253.0 603000 <
[59.S1] Massima 2530 603000 253.0 603000
253.3 600000
263.1 168.0
1.15Vn 1.15Vn
. i 263.0 196.0 264.5 200
[59.S2] Massima 264.5 200 264.5 200
263.0 186.0
195.4 1446.0
0.85V 0.85V
[27.S1] Minima 1954 n 1480.0 1500 195.5 n 1500 1500
195.5 195.5
195.4 1490.0
34.4 188.0
0.15Vn 0.15Vn
ini 34.3 196.0 34.5 200
[27.S2] Minima 345 200 34.5 200
34.2 184.0
CEIl 0-21: 2019-04
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A TUVRheinland®

N ERATT
SN/,
SN~ -

focws CNAS B
o~ v

NN CNAS L3038

Test Report No.: CN21F5SR 001
2-3-2 . TABLE: Prove funzionali sull’SPI / Functional test on SPI P
A43.2
AA4T
(imit conditions))

Ambient temperature (°C) ........cooeeviiiiiiiiniaiinn. 1 [20°C+ 2°C

Humidity (RH 96) ...oenoeeiiieiiieeieee e . [35% - 75% RH

INSTrUMENtation lSt ........cvvnveiiiiieeiie e eeieis See table “Measurement equipment and
instrumentation”

UNCEIAINTY ..eevniieiieeiee e : | See Table “Testing Methods”

Caldo Umido /cabttest

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

Supplementary information:

OPEIALON vt . | see cower page
SUPEIVISOE ..t . | see cower page
TeSt DA et . | see cowver page

CEI 0-21: 2019-04
Annex A - B - Bbis
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A TUVRheinland®

/Functionaltest on SPI

TABLE: Prove funzionali sull’SPI

Test Report No.:

(o2

PEAE
B EA

TESTING
CNAS L3038

CN21F5SR 001

25/06/2019_Rev.00

Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.51 95.4
[81<S2] Minima 47.52 47.50 92.2 100 47.5 47.50 100 100
47.51 88.6
51.48 82.2
[81>S2] Massima 51.47 51.50 87.4 100 51.5 51.50 100 100
51.48 77.6
Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] V] [V] [ms] [ms]
253.2 600000
1.10Vn 1.10Vn
i 253.2 600000 | < 253.0 603000 | <
[59.S1] Massima . 603000 R 603000
253.2 601000
264.3 187.0
1.15Vn 1.15Vn
. i 264.4 183.0 264.5 200
[59.S2] Massima 264.5 200 264.5 200
264.3 191.0
195.7 1442
c[27.S1] Minima 1956 | 0:85Vn 1436 1500 1955 REL 1500 1500
195.5 195.5
195.5 1428
34.4 186.0
0.15Vn 0.15Vn
. ini 34.3 184.0 34.5 200
[27.S2] Minima oy 200 L 200
34.3 185.0
CEI 0-21: 2019-04
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Test Report No.:

e
ERsgiA
BN
TESTING
CNAS L3038

CN21F5SR 001

A.4.3
A4.3.1
A.4.3.2

A.4.7

(imit conditions))

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

Ambient temperature (°C) ........cooeeviiiiiiiiniaiinn. 1 [20°C+ 2°C

Humidity (RH 96) ...oenoeeiiieiiieeieee e . [35% - 75% RH

INStTUMENEELON ISt ....vvevvveeeeeeeeseeeeeneaeneaeennnns | S€€ table “Measurement equipment and
instrumentation”

UNCEIAINTY ..eevniieiieeiee e : | See Table “Testing Methods”

Freddo /cCold test

Temperature test: -10°C £ 2°C

Supplementary information:

OPEIALON .t . | see cower page
SUPEIVISOE .ot . | see cower page
TeSt DA et . | see cowver page

CEIl 0-21: 2019-04
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A TUVRheinland®

/Functionaltest on SPI

TABLE: Prove funzionali sull’SPI

Test Report No.:

(o2

PEAE
B EA

TESTING
CNAS L3038

CN21F5SR 001

Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[HZ] [HZ] [ms] [ms] [Hz] [HZ] [ms] [ms]
47.50 90.2
[81<S2] Minima 47.49 47.50 83.8 100 47.5 47.50 100 100
47.49 87.8
51.52 81.2
[81>S2] Massima 51.52 51.50 81.6 100 51.5 51.50 100 100
51.52 88.8
Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] V] [V] [ms] [ms]
253.5 600000
1.10Vn 1.10Vn
. i 253.4 600000 | < 253.0 603000 <
[59.S1] Massima 2530 603000 253.0 603000
253.2 600000
263.8 188.0
1.15Vn 1.15Vn
. i 263.9 183.0 264.5 200
[59.S2] Massima 264.5 200 264.5 200
264.1 181.0
195.4 1422.0
0.85V 0.85V
[27.S1] Minima 195.3 n 1426.0 1500 195.5 n 1500 1500
195.5 195.5
195.4 1436.0
31.7 185.0
0.15Vn 0.15Vn
. ini 31.6 183.0 34.5 200
[27.S2] Minima 345 200 34.5 200
31.9 195.0
CEIl 0-21: 2019-04
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TESTING
CNAS L3038

Test Report No.: CN21F5SR 001
2-3-2 . TABLE: Prove funzionali sull’SPI / Functional teston SPI P
A43.2
AA4T
(imit conditions))

Ambient temperature (°C) ........cooeeviiiiiiiiniaiinn. 1 [20°C+ 2°C

Humidity (RH 96) ...oenoeeiiieiiieeieee e . [35% - 75% RH

INStTUMENEELON ISt ....vvevvveeeeeeeeseeeeeneaeneaeennnns | S€€ table “Measurement equipment and
instrumentation”

UNCEIAINTY ..eevniieiieeiee e : | See Table “Testing Methods”

Cambio di temperatura / Change of temperature

Temperature test: -10 °C/ +55°C + 2°C

Supplementary information:

OPEIALON .t . | see cower page
SUPEIVISOE .ot . | see cower page
TeSt DA et . | see cowver page

CEIl 0-21: 2019-04
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A TUVRheinland®

/Functionaltest on SPI

TABLE: Prove funzionali sull’SPI

Test Report No.:

(o2

PEAE
B EA

TESTING
CNAS L3038

CN21F5SR 001

Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Worst case Worst case
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[HZ] [HZ] [ms] [ms] [Hz] [HZ] [ms] [ms]
47.50 84.6
[81<S2] Minima 47.50 47.50 95.6 100 47.5 47.50 100 100
47.50 80.8
51.52 87.8
[81>S2] Massima 51.52 51.50 81.0 100 51.5 51.50 100 100
51.52 87.4
Protection Soglie di interv ento Tempo diintervento Soglie di interv ento Tempo diintervento
Voltage Misurato Limite Misurato Limite Misurato Limite Misurato Limite
Phase A [V] [V] [ms] [ms] V] [V] [ms] [ms]
253.2 551000
1.10Vn 1.10Vn
. i 253.2 555000 | = 253.0 603000 <
[59.S1] Massima 2530 603000 253.0 603000
253.2 556000
263.7 186.0
1.15Vn 1.15Vn
. i 263.2 185.0 264.5 200
[59.S2] Massima 264.5 200 264.5 200
263.5 181.0
193.0 1442.0
0.85V 0.85V
[27.S1] Minima 192.9 n 1436.0 1500 195.5 n 1500 1500
195.5 195.5
193.2 1434.0
31.6 187.0
0.15Vn 0.15Vn
. ini 32.3 181.0 34.5 200
[27.S2] Minima 345 200 34.5 200
31.5 185.0
CEIl 0-21: 2019-04
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A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

308.85s
908.0s
AS99.25

(@D 5.00V @ soov "H"'moS 00k/H @ S ""25 3H 2021]

0.00V J[18:16:42 |

(@ Soov__— do.oms )
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Test Report No.: CN21F5SR 001

A TUVRheinland®

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

TKEEHYN%!.(EQEI DS0-X 30247, Mreg262950, 07.20.2017102614: Thu Mar 25 15:42:24 2021
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CNAS L3038

)

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

KEYSIGHT

TECHMOLOGIES

100:1 | D2

1000:1

09 16:05:47
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Test Report No.: CN21F5SR 001

A TUVRheinland®

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

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

TKEELSOIL?EEI DS0-¥ 30247, MyS82e2950, 07.20.2017102614: Thu Mar 25 14:30:13 202

{

CEI 0-21: 2019-04
Annex A - B - Bbis Page 50 of 209

25/06/2019_Rev.00
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tom
TESTING
CNAS L3038

A TUVRheinland®

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

TKEEHYN%ILg(!-I'E-IS- DS0-¥ 30247, My58262950, 07.20.2017102614: Thu

Mar 25 15:19:17 2021

b
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A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

KEYSIGHT
TECHMOLOGIES D30-% 3024T, Mre0104203, 07.31.2020012842: Fri Apr 09 10:31:42 2021
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A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

'IKEEm.I%IngE-IS- DS0-% 30247, Mr58262950, 07.20.2017102614: Thu Mar 25 16:03:23 2021

S0.04/ 20. s
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A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001

Figure: Prove funzionali sull’SPI
/Functionaltest on SPI

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

TKEEHYNSOIL(OBC!-IIEI DS0-¥ 30247, Mreg2e2950, 07.20.2017102614: Thu Mar 25

16:20:51 2021
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TESTING
CNAS L3038

A TUVRheinland®

Test Report No.: CN21F5SR 001

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

A4331 TABLE: Insensibilitadelle armonichedelrelé di frequenza P
/ Immunity at the harmonics of frequency relay

Ambient temperature (°C) ..........cccoeeevveeeennnnnnn.s [ 20°C £ 2°C

Humidity (RH %) .......ccovevveiiiiiiiiiiiiieieeieenennt | 35% - 75% RH

Instrumentation list ............cccceceviviieeeeieenennn..... | See table “Measurement equipment and instrumentation”

uncertainty .........ccovveiiiiiiiiiiiiiiieiieieeieeeens | See table

Supplementary Information:

OPErator .......coceieiiiiiieii et | SEE COVET PAgE
SUPEMVISOI ..iviiiiiiiiieiiieii e et e ee e een. | SEE COVRI PAQE
Test Date.......cooviiiiiiiiiiiici el | SEE COVEY PaAgE
Protection Soglie di intervento Tempo diintervento Soglie di interv ento Tempo diintervento
Frequency Misurato Limite Misurato Limite Misurato Limite Misurato Limite
[Hz] [Hz] [ms] [ms] [Hz] [Hz] [ms] [ms]
47.50 86.6
100 100
81<S2] Mini 47.50 47.5 47.50 100
[ ] Minima 47.50 85.0 (4000) (4000)
47.50 99.5
51.50 80.8
[81>S2] Massima 51.50 51.50 81.8 100 51.5 51.50 100 B
(1000) (1000)
51.50 87.4

CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001
Grafico: Test di insensibilita delle armoniche del rele di frequenza
/ Graph: Immunity test at the harmonics of frequency relay
[81>S2] Massima frequenza OF2 —51.50 Hz — Trip Time
KEYSIGHT

TECHMOLOGIES DS0-¥ 30247, My58262980, 07.20.2017102614: Fri Mar 26 19:14:35 2021

LR
[]
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TUVRheinland CNAS B
‘ CNAS L3038
Test Report No.: CN21F5SR 001
[81<S1] Minima frequenza UF2 — 47.50 Hz — Trip Time
'IKEEI\I%IL?(;LI DSO-¥ 30247, MyE8262850, 07. 017102614 Fri Mar 26 19:26:21 202

T RLIRS

10.050Hz
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Test Report No.: CN21F5SR 001
A.4.3.3.2 | TABLE: Segnale di telescatto / Signal of Telescatto P
Ambient temperature (°C) ......ccooevieiiiiiiieiieend 20°C =+ 2°C
Humidity (RH %) ......oieiiiiiiiiiieeciiecieeee 35% - 75% RH

Instrumentation list

See table “Measurement equipment and instrumentation”

uncertainty .........ccoeeeeieeiiiieiiiiiiineiiineeieennnnl | See table
[Teleaistacco |
T
H 1,10 Va > 0 T
T=3s
—
MisuraV | 04504V, | >0 T >|
T=02s
— L
—[ 1,15V, 0 T
T=02s
. Scatto
[ i OR > Dol
| 085v. | . >
T=15045 .
81.82 —
—1 47.5Hz ] T >
T=403
(oppure 0.1 5)
| | e1s2 o
51,5 Hz =4
{oppure 0.15)
81.51 I
49,8 49,5 Hz f=0al
OR
81.51
L | i b
50.250.5 Hz fooal
AND
Segnale
estemo
Comando
locale

riferiscono alla modalita transitoria di funzionamento del SPI)

Functional Logic Scheme of the SPI

Figura 15 — Schema logico funzionale del SPI dei parchi di generazione (i valori tra parentesi si

Supplementary Information:

The control command signal was injected from the RS485 port by PC.

OPEIALOr ......evvvvvviiiiiiiiiiiiiiieeseeeeeeeeeeeeeeeeeeeeenn.l | SEE COVET Page
SUPEIISOI .....ovvvvviiiiiiiiiiieiieeiesseeeeeeeeeeeeeeeeennn.l | SEE COVET Page
TSt DAE....evvvvviiiiiiiiieieeieeeeeeeeeeeeeeeeeeeeeeeeeeenns | SEE COVET PAge

CEI 0-21: 2019-04
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CNAS L3038

Test Report No.: CN21F5SR 001

Tempo di intervento

Signal
Misurato Limite
[ms] [ms]
Telestacco 0.84 50

KEYSIGHT

TECHMOLOGIES

Trip Time Waweform (Oscilloscope)

DS0-X 30247, My58262950, 07.20.2017102614: Mon Mar 29 11:07:49 2021

S

B PR
[

: ot}

B240.0000000s

1.1905kHz
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Test Report No.:

PEAE
ERsgiA
tom
TESTING
CNAS L3038

CN21F5SR 001

A.4.3.3.3 | TABLE: Segnale di telecomunicazione / Signal of Telecommunication

P

Ambient temperature (°C)

20°C+ 2°C

Humidity (RH %) ..........

35% - 75% RH

Instrumentation list ........

See table “Measurement equipment and instrumentation”

Uncertainty .................

Supplementary Information:

The control command signal was injected from the RS485 port by PC, then the control signal has be
received by internal DSP for detection and process the telecominication control logic.

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

(@] 011 = (o see cover page

SUPEIVISOT ..uivviiiiiieeeii e ee e e e e e e e aen see cover page

TSt DAL .. .eninieie e see cover page
Disconnection for Result
Signal Status 81<S2 or 81>S2 [Y/N]

[Y/N]
_ _ Attendance Y
Telecomunicazione
Non-Attendance N N

Procedure:

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

Setthe frequency closed to 81<S10r81>S1

1 ss1 slo o
49.8 49.5 Hz T T=04s
81.51 —

50,2 505 Hz T=o1s

Telecominication Signal Attendace - disconnection for81<S2or 81>S2
Setthe frequency closed to 81<S20r81>S2

81.82 —
T  475Hz 0 T >
T=40s
(oppure 0,15)
—
81.52
51,5 Hz A O
I— (oppure 0,1s)

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 60 of 209




" s, AT
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Test Report No.: CN21F5SR 001

Yy TABLE: Verificadiinsensibilita alla derivata di frequenza (ROCOF) P

/ Check of immunity at the frequency derived (ROCOF)
Ambient temperature (°C) ..........ccccoeeeeevvnneeennn.: | 20°C £ 2°C
Humidity (RH %) .....oveoeeeeeeeeeeeeeeeeneeeeeeeennnsl | 35% - 75% RH
Instrumentation list ..............cocecvciieeieieieene.....t | See table “Measurement equipment and instrumentation”
uncertainty .........ccooeeeieeeiiieiiiiiiiieiiiieeieeenenl | See table

Supplementary Information:

OPEIALON ....eeieieeeeeeieeiiiiiiiieieeieieeeeeeaeaaeeenenl | SEE COVET PAQE
SUPEIVISOI ...eieiieeeieiiiiiiiiiiiiieeeeeeeeeeaaaeeeeeeenl | SEE COVET PAQE
TESE DAB..uvvvviiiieeeeee et

see cover page
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Test Report No.: CN21F5SR 001

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

8000 52
2000 r n» ﬁ ﬂ—ﬁ o
6000

50

= 5000

£ 49

§4ooo =)

2 48 =+

& 3000
2000 47
1000 46

0 45
[V T T T e T S o T oo T o T oY I T O s T O~ o T o o I T o [ T €'
St o o ddodm~uuitor d S g o Ol Ffodled S o
[ I T o Iy o T L o o T e T T o o o TR~ o O s T Y o VI o T~ o ' TR s T s TR
ERRNANANMNANGS B GG GEETRRRTH S SO
TS T T TIFTITITIITITITISTSTITISTOND

=P 1_t@X1-Hybrid 4.0 RMS [W]  ====F fund@X1-Hybrid 4.0_RMS [Hz]

RESULT: The Inverter doesn’t disconnects from the grid after ROCOF test
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Test Report No.: CN21F5SR 001

A.4.4 TABLE: Autotest / Autotest function P
Ambient temperature (°C) ..........ccccoeeeeevvnneeeennn.: | 20°C £ 2°C

Humidity (RH %) ......coveeeeeeeeieeeeeeeeeeeeeeeeeenl | 35% - 75% RH

Instrumentation list ...........cccoccoiviiiiiiiiieennel [NA

uncertainty .........ccooeeeiiieeieiiiiiieiiieiieenneenneenas | NTA

Supplementary Information:

N/A

OPEIALOr ....uiiiviieiii i e eeie s e e e e eeeaeeee. | SEE COVET page

SUPEIVISOT ...iviiieiiiieiiieiiiieeeie et esieeeeieeenneeen.s | SEE COVET page

TeSt DAe.....ccvi e it cie it ee e eee.. . | SEE COVET page
Test Pictures of the Autotest function
U>> d=i ;&

L= =

U<<
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Test Report No.: CN21F5SR 001

U> 10min

U<

F>>

F<<

CEI 0-21: 2019-04
Annex A - B - Bbis Page 64 of 209

25/06/2019_Rev.00




Test Report No.:

F>

F<

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 65 of 209

PEAE
ERsgiA
tom

CNAS L3038

CN21F5SR 001




A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001

A.4.5 TABLE: Single Fault tolerance

Ambient temperature (°C) ......ccooevieiiiiiiieiieend

20°C+ 2°C

Humidity (RH%0) ...covveniiiiieie e

35% - 75% RH

Instrumentation liSt .........ovvveieiiiiiiieieeeeen]

See table “Measurement equipment and instrumentation”

UNCERAINTY ..o.uovvieiiieieie e ee e e eeanas

See table

Supplementary Information:

Measurement resultis based on report 50382222 001.

OPEFator .....uiieieiiiieeiiiieeeeie e et e e eeeieeeeeeen el | SEE COVET PAGE.
SUPEMVISOT ...iiiiiiiiieiiiiieeeeiie e eeeiii e eeeieeeeeeenn el | SEE COVET PAGE.
TESE DAe....uiieiiieeiii e e eeee e eeeen. D | SEE COVEY pAGE.
FSUH Fault applied Result

0.

1 Relay / Contactor function check Loss / failure | Pass

2 PCE input Reversed Pass

3 PCE input s-c Pass

4 PCE input Over-wltage Pass

5 PCE output Over-woltage (OVP function Pass

controlled by DSP / software is disable)

6 PCE output s-c Pass

7 Battery input Reversed Pass

8 Battery input s-c Pass

9 Battery input Over-woltage Pass

10 DSP failure Residual C136 S-C Pass
CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001

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 /Aircirculation 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 / afterthermal 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.

OPEIALOr ... . | See cower page.
SUPEIVISOE ..ttt ea e . | See cower page.
TESE DALE....ceeie e e . | See cowver page.
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A.4.7 TABLE : Humidity test (Test Cab) - storage conditions. P

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

Temperatura misurata /Measured temperature: 40°C
Umidita misurata /measured humidity: 93 RH%
Duration: 96 h

Instrumentation list See table “Measurement equipment and

instrumentation”

Uncertainty Seetable

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/ afterthermal 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.

OPEIALOr ... . | See cower page.
SUPEIVISOE ..ieiiieeiee et e e e e aneees . | See cower page.
TESE DALE....ceeie e e . | See cowver page.
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A.4.7 TABLE : Cold test (Test A) — storage conditions. P

CEIEN 60068-2-1:2007:11

Prove ambientali - Parte 2-1: Prowve - 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:

N/A

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 / afterthermal 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.

OPEIALON vt . | See cower page.
SUPEIVISOE .o e e . | See cower page.
TSt Date.. e . | See cower page.
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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 welocita 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 te mperature Ty ....: -10+2°C
Temperatura massima Tg /Maximumtemperature Tg .: [+70+2°C
Durata di esposizione t1 /Exposure time ti......: 3h

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

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

N/A

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 / afterthermal 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.

OPEIALON vttt . | See cower page.
SUPEIVISOE .ottt e e e . | See cower page.
TSt DAt . | See cower page.
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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: 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 / afterthermal 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.

OPEIALON .t . | See cower page.
SUPEIVISOE ..ttt e e . | See cower page.
TSt DA ot . | See cower page.
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A.4.7 TABLE : Humidity test (Test Cab) - working conditions. P

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

Temperatura misurata /Measured temperature: 40°C
Umidita misurata /measured humidity: 93 RH%
Duration: 96 h

Instrumentation list See table “Measurement equipment and

instrumentation”

Uncertainty N/A

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/ afterthermal 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.

OPEIALOr ... . | See cower page.
SUPEIVISOE ..ieiiieeiee et e e e e aneees . | See cower page.
TESE DALE....ceeie e e . | See cowver page.
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A.4.7 TABLE : Cold test (Test A) —working conditions. P

CEIEN 60068-2-1:2007:11

Prove ambientali - Parte 2-1: Prowve - 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:

N/A

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 / afterthermal 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.

OPEIALON vt . | See cower page.
SUPEIVISOE .o e e . | See cower page.
TSt Date.. e . | See cower page.
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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 welocita 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 te mperature Ty ....: -10£2°C
Temperatura massima Tg /Maximumtemperature Tg .: [+70+2°C
Durata di esposizione t1 /Exposure time ti......: 3h

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

Instrumentation list:

See table “Measurement equipment and
instrumentation”

Uncertainty:

N/A

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 / afterthermal 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.

OPEIALON vttt . | See cower page.
SUPEIVISOE .ottt e e e . | See cower page.
TSt DAt . | See cower page.
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A.4.8 | TABLE: Insulation tests

[J CEI EN 60255-5:2001-11

Parte 5: Coordinamento dellisolamento 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 diisolamento (§ 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) .........ccceeeeennnee

20°C+ 2°C

Humidity (RH %) .....oovniiiiiiiiiiiiiieeeennn

35% - 75% RH

Instrumentation list..........coovvviiiiiinininnns

See table “Measurement equipment and

instrumentation”

UNCEMAINTY oeuieiieeiee e e ee e ;[ N/A
Prova di rigiditadielettrica/Dielectric strenght test
Test Test Voltage R Measured Limit
) aftertest
MQ @ 500Vdc
Between PE and AC output shorted 2120 Vdc 7.122 =21MQ
Between PE and DC + AC shorted 2120 Vvdc 5.781 =21MQ

Supplementary information:

(0] 6= 1o SRR . |see cover page
SUPEIMVISOT ...oeeieieieeeeeeeee e, . | S€ee cover page
TESE DALC....eeeeieeeeee e, : | S€ee cover page
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TESTING RESULTS

Allegato B: Prove sugli inverter per impianti indirettamente connessi
Allegato B: Inverter tests for PV plantsnotdirectly connected to the grid

B.1: TABLE: Armoniche di corrente / Harmonics measurement

[J CEI EN 61000-3-2 (laea < 16 A single-phase)

X CEl EN 61000-3-12 (16A < laea < 75A single-phase)

Ambient temperature (°C) ........cccoveiiiiiiiiiiiennnd

+55°C+2°C

Humidity (RH0) ....oevniieiie e

65% RH

Instrumentation liSt........ooovvivieieiiiieeiieieeeeanad

See table “Measurement equipment and
instrumentation”

L (oY =] ]

See table

Supplementary information:

1O 0= 7= 1o ] (R . | see cowver page
SUPEIVISOI .eviiitiii e e e e e e e eaaeans . | see cover page
TeSE DA, .

. |see cower page
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Harmonics current measured on L1 phase charge mode (limits acc. to IEC 61000-3-12)

33%
Order [h] 1 [A] I/in [%4] L'[’;)oits Results
1 10.6491 32.666% - -
2 0.0039 0.012% 8 3
3 0.1599 0.490% 516 3
4 0.0154 0.047% 7 3
5 0.2663 0.818% 0.7 3
6 0.0080 0.025% 567 3
7 0.1702 0.522% 72 3
8 0.0060 0.018% > 3
9 0.0986 0.302% 38 3
10 0.0126 0.039% 16 3
11 0.0490 0.150% 31 3
12 0.0086 0.026% 133 P
13 0.0422 0.129% > 3
14 0.0078 0.024% NTA 3
15 0.0258 0.079% N/A 3
16 0.0037 0.011% N/A P
17 0.0251 0.077% N/A 3
18 0.0026 0.008% N/A 3
19 0.0218 0.067% N/A 3
20 0.0034 0.010% N/A 3
21 0.0224 0.069% N/A 3
22 0.0033 0.010% N/A 3
23 0.0138 0.042% N/A P
24 0.0047 0.014% N/A 3
25 0.0146 0.045% N/A 3
26 0.0008 0.002% N/A 3
27 0.0112 0.034% N/A 3
28 0.0030 0.009% N/A P
29 0.0103 0.032% N/A 3
30 0.0021 0.006% N/A P
31 0.0071 0.022% N/A 3
32 0.0009 0.003% N/A P
33 0.0069 0.021% N/A 3
34 0.0012 0.004% N/A 3
35 0.0048 0.015% N/A 3
36 0.0015 0.005% N/A 3
37 0.0049 0.015% N/A P
38 0.0005 0.002% N/A 3
39 0.0033 0.010% N/A 3
0 0.0011 0.003% N/A 3
THDT - 5.634% 13 =
PWHD - 0.31% 22 3

CEI 0-21: 2019-04
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B.1: TABLE: Armoniche di corrente / Harmonics measurement

[ CEI EN 61000-3-2 (laea < 16 A single-phase)

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

Ambient temperature (°C) .........ccccoeeevvvveeeeeennn...s | -10°C £2°C

Humidity (RH %) ......veoeeeeeeeeeeeeeeeeeeeeeeenaeneen | 65% RH

Instrumentation list.....................cccccooceeeeeeeee | See table “Measurement equipment and
instrumentation”

UNCERAINTY .ovvveeieeieieee e e eanen Seetable

Supplementary information:

(@] o= - 1 (o | S . | see cover page

YU o =T oY Yo | . | see cover page

TSt Date.. e . | see cover page
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Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12)
33%
Order [h] | [A] /I [%4 L'[’;)oits Results
1 10.6495 32.667% - -
2 0.0043 0.013% 8 P
3 0.1614 0.495% 21.6 P
4 0.0151 0.046% 4 P
5 0.2696 0.827% 10.7 P
6 0.0079 0.024% 2.67 P
7 0.1715 0.526% 7.2 P
8 0.0062 0.019% 2 P
9 0.0981 0.301% 3.8 P
10 0.0125 0.038% 1.6 P
11 0.0501 0.154% 3.1 P
12 0.0088 0.027% 1.33 P
13 0.0424 0.130% 2 P
14 0.0085 0.026% N/A P
15 0.0257 0.079% N/A P
16 0.0041 0.013% N/A P
17 0.0256 0.079% N/A P
18 0.0026 0.008% N/A P
19 0.0219 0.067% N/A P
20 0.0032 0.010% N/A P
21 0.0220 0.067% N/A P
22 0.0033 0.010% N/A P
23 0.0138 0.042% N/A P
24 0.0048 0.015% N/A P
25 0.0146 0.045% N/A P
26 0.0008 0.002% N/A P
27 0.0112 0.034% N/A P
28 0.0029 0.009% N/A P
29 0.0102 0.031% N/A P
30 0.0021 0.006% N/A P
31 0.0071 0.022% N/A P
32 0.0011 0.003% N/A P
33 0.0070 0.021% N/A P
34 0.0011 0.003% N/A P
35 0.0048 0.015% N/A P
36 0.0016 0.005% N/A P
37 0.0048 0.015% N/A P
38 0.0005 0.002% N/A P
39 0.0033 0.010% N/A P
40 0.0011 0.003% N/A P
THDI - 6.654% 13 P
PWHD - 0.32% 22 P
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TESTING RESULTS

Allegato B bis: Prove sui sistemi diaccumulo
/ Annex B bis: Tests on Energy Storage Systems

Terminologiae 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 :

CUS: Capacity of the storage system 34.8kWh
PSN: Power from Battery to the Grid 7500W
PCN: Power from the Grid to the Battery 7500W
P Swmax: Power from Battery to the Gridwithin the CUS — ( range of 10% - 90% ) 7500W
PCuax: Power from Gridto the Battery within the CUS — ( range of 10% - 90% ) 7500W
PNinv: Rated Power from the Inverter 7500W

Operation Condition
PSwax 2 PSN
PCwax 2 PCN
PSwmax PNinv
PCuax PNinv

IA

IA
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Bbis.2.2: TABLE: Scalarita e modularita

/Table: Scalarity and modularity

Ambient temperature (°C) .................. N/A
Humidity (RH %) ....cooovvuiieeeeeieinnnl N/A
Instrumentation list...............cc...c......: N/A
uncertainty .......o.oceveeeieeniiieenneenennst N/A
IS)(I)TTOSISTEXIA Pl P2 e P\'
CONVERSIONE
[] Caso A
vl RS c Cn
;?Trosmrnu P. P, . Px
CONVERSIONE
X CasoB
sormosstava |y ¢ 2xC Mx C
SOTTOSISTEMA 1xP 2xP NxP
CONVERSIONE
[] CasoC
DIACCTAILO G - - Cm
SOTTOSISTEMA 1xP 2% P .- NxP
CONVERSIONE ;x._:-..‘_:__,:-: BT T
[J CasoD IS ot T |
SOTTOSISTEMA 1xC 2xC MxC

Supplementary information:

OPEIAON .......eeeeeeeeiieecciiiiiieeieeeeeeeeeeeeeeeeeeenn.t | SEE€ COVET PaAgE
SUPEIVISOr ...eiiiieeeieeiiciiiiiiiiieieeieeeaeeeaaeeeeeeeennn | SE€ COVET PAQE
TESt DALB....vvvviieeeeeeeeeieiiiiiiiiiiiiiieeeeeeeee e eeeenn s | SE€ COVET PAQE
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L3038

CN21F5SR 001

Configurazione di Energy Storage System

/ Energy Storage system configuration

Inverter:

Pmin Pmax
P1. 3K Pn: 7.5K
Nmodule min: | N/A Nmodule max: | N/A
Storage:

Emin Emax

Ci:

N/A

CM:

N/A

IVlmodule min:

5.3kWh

Mmodule max:

5.3kWh*6

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)
g ) Pr parziali ' non SL)IIIU p parziali g ) p parziali ' non sL)Irtm Prove parﬂa” : nU: mlr:u
S | CulEram richieste ulteriori = 1 (Epam richieste ulteriori richieste ulteriori
E Allegato Bbis prove Allegato Bbis E Allegato Bbis prove Allegato Bbis arove
3 3 in una
d d
® = qualungue
ﬁ non sona nonSoeno nan sond ﬁ non sond Mo S0MRo delle non song
g richieste ulteriori | richieste ulteriori | richieste ulterior g richieste ulteriori | richieste ulteriori ioni richieste ulteriori
= prove prove prove o prove prove e prove
3 3 con (almeno)
8 8 3 moduli del
pi nOn Sono RO SR pi RO SOno sottosistema di on Sono
=1 Prove complete =1 Prove complete
3 | Gy (Epungd | richieste ulterioni | richieste ulteriori Al to Bhbi 3 | Cu (Eyune) Al to Bbi richieste ulteriar conversione richieste ulterior
3 prove prove L U 3 L 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)
(Pram)
= =
= | module Pr arziali non sono p cziali = | modulo P =HD non sono Prove parziali nomn sono
E base C Al :0 Bhbis richieste ulteriori All a:a Bbi E base C Al ra Bbi richieste ulteriori Al - T richieste ulteriori
= lega {e] 5 3 {e] 5
£ (Epam) prove eg E (Enaina ega prove egato = prove
3 3 in una
b} b}
= = qualunque
ﬁ non sona nonSoeno nan sond ﬁ non sond Mo S0MRo delle non song
g richieste ulteriori | richieste ulteriori | richieste ulterior g richieste ulteriori | richieste ulteriori ioni richieste ulteriori
k] prove prove prove k] prove prove e prove
F F con 3 moduli
g g del
4 . non sona non sono 4 i non sono nomn sono
2 | M maoduli Prove complete 2 | M moduli | Prove complete sottosistema di
[ Eunl richieste ulteriori | richieste ulteriori Al to Bbi [ (Evuea) Al to Bbi richieste ulteriori TIUETeIone richieste ulteriori
% [ A prove prove egaio s % A gD s prove prove
o o
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A TUVRheinland®

Test Report No.:

PEAE
B EA
tom
TESTING
CNAS L3038

CN21F5SR 001

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

(Discharge mode)

[] CEIl EN 61000-3-2 (laed < 16 A single-phase)

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

Ambient temperature (°C) ........cccovevviiiiiieiiennnd

25°C+5°C

Humidity (RH %) ...evveeiiice e

65% + 10% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and

instrumentation”

UNCEIAINTY ..ovnieeiiiiiieiieeieei e

See table

Supplementary information:

OPEIALON . | See cower page
SUPEIVISOE ..iviiiiiiiiiei e | See cower page
TeSt DA, ... | See cover page
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A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001
Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12)
33% 66% 100%

O[ﬁ']er | [A] /N [%] | [A] /N [%] 1[A] /N [%] '-'[%ts Results
1 10.8660 | 33.3313% | 21.6800 | 66.5031% | 30.9758 | 95.0178% -- -
2 0.0810 | 0.2485% 0.1627 | 0.4991% 0.2494 | 0.7650% 8 P
3 0.1673 0.5132% 0.2355 0.7224% 0.3088 0.9472% 21.6 P
4 0.0306 | 0.0939% 0.0376 | 0.1153% 0.0459 | 0.1408% 4 P
5 0.0279 | 0.0856% 0.2971 | 0.9113% 0.3619 | 1.1101% 10.7 P
6 0.0160 | 0.0491% 0.0295 | 0.0905% 0.0317 | 0.0972% 2.67 P
7 0.1164 | 0.3571% 0.2184 | 0.6699% 0.2837 | 0.8702% 7.2 P
8 0.0139 0.0426% 0.0128 0.0393% 0.0186 0.0571% 2 P
9 0.0986 | 0.3025% 0.1335 | 0.4095% 0.1643 | 0.5040% 3.8 P
10 0.0076 | 0.0233% 0.0083 | 0.0255% 0.0070 | 0.0215% 1.6 P
11 0.0515 | 0.1580% 0.0793 | 0.2433% 0.0954 | 0.2926% 3.1 P
12 0.0011 | 0.0034% 0.0050 | 0.0153% 0.0066 | 0.0202% 1.33 P
13 0.0486 | 0.1491% 0.0453 | 0.1390% 0.0618 | 0.1896% 2 P
14 0.0024 | 0.0074% 0.0017 | 0.0052% 0.0034 | 0.0104% N/A P
15 0.0352 0.1080% 0.0244 0.0748% 0.0337 0.1034% N/A P
16 0.0008 | 0.0025% 0.0034 | 0.0104% 0.0020 | 0.0061% N/A P
17 0.0318 | 0.0975% 0.0254 | 0.0779% 0.0239 | 0.0733% N/A P
18 0.0025 | 0.0077% 0.0032 | 0.0098% 0.0030 | 0.0092% N/A P
19 0.0234 | 0.0718% 0.0172 | 0.0528% 0.0131 | 0.0402% N/A P
20 0.0009 | 0.0028% 0.0011 | 0.0034% 0.0024 | 0.0074% N/A P
21 0.0282 | 0.0865% 0.0214 | 0.0656% 0.0136 | 0.0417% N/A P
22 0.0026 | 0.0080% 0.0022 | 0.0067% 0.0010 | 0.0031% N/A P
23 0.0175 | 0.0537% 0.0104 | 0.0319% 0.0082 | 0.0252% N/A P
24 0.0016 | 0.0049% 0.0013 | 0.0040% 0.0019 | 0.0058% N/A P
25 0.0164 | 0.0503% 0.0137 | 0.0420% 0.0069 | 0.0212% N/A P
26 0.0008 | 0.0025% 0.0006 | 0.0018% 0.0007 | 0.0021% N/A P
27 0.0113 | 0.0347% 0.0115 | 0.0353% 0.0070 | 0.0215% N/A P
28 0.0014 | 0.0043% 0.0019 | 0.0058% 0.0017 | 0.0052% N/A P
29 0.0126 0.0387% 0.0127 0.0390% 0.0053 0.0163% N/A P
30 0.0004 | 0.0012% 0.0010 | 0.0031% 0.0009 | 0.0028% N/A P
31 0.0077 | 0.0236% 0.0078 | 0.0239% 0.0047 | 0.0144% N/A P
32 0.0009 | 0.0028% 0.0005 | 0.0015% 0.0007 | 0.0021% N/A P
33 0.0085 | 0.0261% 0.0085 | 0.0261% 0.0048 | 0.0147% N/A P
34 0.0006 | 0.0018% 0.0011 | 0.0034% 0.0008 | 0.0025% N/A P
35 0.0052 | 0.0160% 0.0058 | 0.0178% 0.0033 | 0.0101% N/A P
36 0.0007 0.0021% 0.0009 0.0028% 0.0008 0.0025% N/A P
37 0.0063 | 0.0193% 0.0071 | 0.0218% 0.0042 | 0.0129% N/A P
38 0.0004 0.0012% 0.0005 0.0015% 0.0006 0.0018% N/A P
39 0.0035 | 0.0107% 0.0040 | 0.0123% 0.0038 | 0.0117% N/A P
40 0.0004 | 0.0012% 0.0005 | 0.0015% 0.0006 | 0.0018% N/A P

THDI - 3.08% - 2.30% - 2.08% 13 P

PWHD - 0.31% - 0.50% - 0.60% 22 P
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A TUVRheinland®

Mk CNAS

Test Report No.:

PEAE
ERsgiA
tom
TESTING
CNAS L3038

CN21F5SR 001

Bbis.3: TABLE: Armoniche di corrente /Harmonicsmeasurement

(Charge mode)

[] CEIl EN 61000-3-2 (laed < 16 A single-phase)

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

Ambient temperature (°C) ........cccovevviiiiiieiiennnd

25°C+5°C

Humidity (RH %) ...evveeiiice e

65% + 10% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and

instrumentation”

UNCEIAINTY ..ovnieeiiiiiieiieeieei e

N/A

Supplementary information:

- Test not applicable to unidirectional generators

(O] 0121 = 1o ] (P :| See cowver page.
YU o1 Y ] o :| See cowver page.
TESt DAE.. e :| See cower page.
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PEAE

A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001

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

33% 66% 100%
Oh‘]’]er 1 [A] /N [%] 1[A] /N [%] 1[A] 1/ [%] L'[ﬁ)oits Results
1 10,9142 | 33.4791% | 21.8923 | 67.1543% | 32.842 | 100.7423% = =
> 00810 | 0.2512% | 0.1626 | 0.4988% | 0.2492 | 0.7644% 8 P
3 0.2138 | 0.6558% | 0.2358 | 0.7233% | 0.3090 | 0.9479% | 216 P
2 0.0304 | 0.0933% | 0.0378 | 0.1160% | 0.0457 | 0.1402% Z P
5 0.0284 | 0.0871% | 0.2951 | 0.90520 | 0.3621 | L1.1107% | 10.7 P
6 0.0158 | 0.0485% | 0.0294 | 0.09020 | 0.0315 | 0.0966% | 2.67 P
7 01169 | 0.3586% | 0.2187 | 0.6709% | 0.2839 | 0.8709% 72 P
8 0.0137 | 0.0420% | 0.0130 | 0.0399% | 0.0184 | 0.0564% 2 P
9 0.0991 | 0.3040% | 0.1315 | 0.4034% | 0.1645 | 0.5046% 38 P
10 | 0.0074 | 0.0227% | 0.0082 | 0.0252% | 0.0068 | 0.0209% 16 P
11 | 00520 | 0.1595% | 0.0796 | 0.2442% | 0.0956 | 0.2933% 31 P
12 | 00009 | 0.0028% | 0.0052 | 0.0160% | 0.0064 | 0.0196% | 1.33 P
13 | 0.0491 | 0.1506% | 0.0433 | 0.1328% | 0.0620 | 0.1902% > P
14 | 00022 | 0.0067% | 0.0016 | 0.0049% | 0.0032 | 0.0098% N/A P
15 | 00357 | 0.1095% | 0.0247 | 0.0758% | 0.0339 | 0.1040% N/A P
16 | 0.0006 | 0.0018% | 0.0036 | 0.0110% | 0.0018 | 0.0055% N/A P
17 | 00323 | 0.0991% | 0.0234 | 0.0718% | 0.0241 | 0.0739% N/A P
18 | 00023 | 0.0071% | 0.0031 | 0.0095% | 0.0028 | 0.0086% N/A P
19 | 00239 | 0.0733% | 00175 | 0.0537% | 0.0133 | 0.0408% N/A P
50 | 0.0007 | 0.0021% | 0.0013 | 0.0040% | 0.0022 | 0.0067% N/A P
51 | 0.0287 | 0.0880% | 0.0194 | 0.0595% | 0.0138 | 0.0423% N/A P
55 | 0.0024 | 0.0074% | 0.0021 | 0.0064% | 0.0008 | 0.0025% N/A P
23 | 0.0180 | 0.05520 | 0.0107 | 0.0328% | 0.0084 | 0.0258% N/A P
24| 0.0014 | 0.0043% | 0.0015 | 0.0046% | 0.0017 | 0.0052% N/A P
55 | 0.0160 | 0.05618% | 0.0117 | 0.0359% | 0.0071 | 0.0218% N/A P
26 | 0.0006 | 0.0018% | 0.0005 | 0.0015% | 0.0005 | 0.0015% N/A P
57 [ 0.0118 | 0.03620 | 0.0118 | 0.0362% | 0.0072 | 0.0221% N/A P
28 | 0.0012 | 0.0037% | 0.0021 | 0.0064% | 0.0015 | 0.0046% N/A P
59 | 0.0131 | 0.0402% | 0.0107 | 0.0328% | 0.0055 | 0.0169% N/A P
30 | 0.0002 | 0.0006% | 0.0009 | 0.0028% | 0.0007 | 0.0021% N/A P
31 | 0.0082 | 0.02520% | 0.0081 | 0.0248% | 0.0049 | 0.0150% N/A =
32 | 0.0007 | 0.0021% | 0.0007 | 0.0021% | 0.0005 | 0.0015% N/A P
33 | 0.0090 | 0.0276% | 0.0065 | 0.0199% | 0.0050 | 0.0153% N/A P
34 | 0.0004 | 0.00120 | 0.0010 | 0.0031% | 0.0006 | 0.0018% N/A P
35 | 0.0057 | 0.0175% | 0.0061 | 0.0187% | 0.0035 | 0.0107% N/A P
36 | 0.0005 | 0.0015% | 0.0011 | 0.0034% | 0.0006 | 0.0018% N/A P
37 | 0.0068 | 0.0209% | 0.0051 | 0.0156% | 0.0044 | 0.0135% N/A P
38 | 0.0002 | 0.0006% | 0.0004 | 0.0012% | 0.0004 | 0.0012% N/A P
39 | 0.0040 | 0.0123% | 0.0043 | 0.0132% | 0.0040 | 0.0123% N/A P
20 | 0.0002 | 0.0006% | 0.0007 | 0.0021% | 0.0004 | 0.0012% N/A P
THDI - 5.795% - 79520 - 3.752% 13 =
PWHD - 0.32% - 0.47% - 0.65% 22 =
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A TUVRhelnIand® ilacwc CNAS on

Y TESTING
AR ' CNAS L3038

Test Report No.: CN21F5SR 001

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

(Discharge mode)

[J CEI EN 61000-3-2 (laed < 16 A single-phase)
X CEI EN 61000-3-12 (16A < laed < 75A single-phase)

Ambient temperature (°C) .........ccccoeveeveiieeeeennn..l [$55°C 2 2°C
Humidity (RH%) ......eeovvieeieieiieeiieeceeeeeeeenn.. | 65% £ 5% RH
Instrumentation list.............................cceeeeeeel | See table “Measurement equipment and

instrumentation”

uncertainty .........ccovveeviiiiiieeiieeiiiinenineninenneeenens |NFA

Supplementary information:

(O] 0121 = 1o ] (P :| See cowver page.
YU o1 Y ] o :| See cowver page.
TESt DAE.. e :| See cower page.
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A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001
Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12)
33% 66% 100%
Oh‘]’]er | [A] /N [%] | [A] /N [%] | [A] /N [%] '-'[%ts Results
1 10.8654 | 33.3294% | 21.6822 | 66.5098% | 30.9648 ([ 94.9840% -- --
2 0.0810 | 0.2485% 0.1627 | 0.4991% 0.2494 | 0.7650% 8 P
3 0.1673 0.5132% 0.2355 0.7224% 0.3088 0.9472% 21.6 P
4 0.0306 | 0.0939% 0.0376 | 0.1153% 0.0459 | 0.1408% 4 P
5 0.0279 | 0.0856% 0.2971 | 0.9113% 0.3619 | 1.1101% 10.7 P
6 0.0160 | 0.0491% 0.0295 | 0.0905% 0.0317 | 0.0972% 2.67 P
7 0.1064 0.3264% 0.2144 0.6577% 0.2827 0.8672% 7.2 P
8 0.0139 0.0426% 0.0128 0.0393% 0.0176 0.0540% 2 P
9 0.0966 | 0.2963% 0.1335 | 0.4095% 0.1566 | 0.4804% 3.8 P
10 0.0076 | 0.0233% 0.0083 | 0.0255% 0.0070 | 0.0215% 1.6 P
11 0.0495 | 0.1518% 0.0763 | 0.2340% 0.0954 | 0.2926% 3.1 P
12 0.0011 | 0.0034% 0.0050 | 0.0153% 0.0066 | 0.0202% 1.33 P
13 0.0446 | 0.1368% 0.0453 | 0.1390% 0.0618 | 0.1896% 2 P
14 0.0024 | 0.0074% 0.0017 | 0.0052% 0.0034 | 0.0104% N/A P
15 0.0352 0.1080% 0.0244 0.0748% 0.0337 0.1034% N/A P
16 0.0008 | 0.0025% 0.0034 | 0.0104% 0.0020 | 0.0061% N/A P
17 0.0318 | 0.0975% 0.0254 | 0.0779% 0.0239 | 0.0733% N/A P
18 0.0025 | 0.0077% 0.0032 | 0.0098% 0.0030 [ 0.0092% N/A P
19 0.0234 | 0.0718% 0.0172 | 0.0528% 0.0131 | 0.0402% N/A P
20 0.0009 | 0.0028% 0.0011 | 0.0034% 0.0024 | 0.0074% N/A P
21 0.0282 | 0.0865% 0.0214 | 0.0656% 0.0136 | 0.0417% N/A P
22 0.0026 | 0.0080% 0.0020 | 0.0061% 0.0010 [ 0.0031% N/A P
23 0.0175 | 0.0537% 0.0104 | 0.0319% 0.0082 | 0.0252% N/A P
24 0.0016 | 0.0049% 0.0013 | 0.0040% 0.0019 | 0.0058% N/A P
25 0.0164 | 0.0503% 0.0137 | 0.0420% 0.0069 | 0.0212% N/A P
26 0.0008 | 0.0025% 0.0006 | 0.0018% 0.0007 | 0.0021% N/A P
27 0.0107 | 0.0328% 0.0115 | 0.0353% 0.0070 [ 0.0215% N/A P
28 0.0014 | 0.0043% 0.0019 | 0.0058% 0.0017 | 0.0052% N/A P
29 0.0126 0.0387% 0.0127 0.0390% 0.0053 0.0163% N/A P
30 0.0004 | 0.0012% 0.0010 | 0.0031% 0.0009 | 0.0028% N/A P
31 0.0077 | 0.0236% 0.0078 | 0.0239% 0.0047 | 0.0144% N/A P
32 0.0009 | 0.0028% 0.0005 | 0.0015% 0.0007 | 0.0021% N/A P
33 0.0085 | 0.0261% 0.0085 | 0.0261% 0.0048 | 0.0147% N/A P
34 0.0006 | 0.0018% 0.0011 | 0.0034% 0.0008 | 0.0025% N/A P
35 0.0052 | 0.0160% 0.0058 | 0.0178% 0.0033 | 0.0101% N/A P
36 0.0007 0.0021% 0.0009 0.0028% 0.0008 0.0025% N/A P
37 0.0063 | 0.0193% 0.0071 | 0.0218% 0.0042 | 0.0129% N/A P
38 0.0004 0.0012% 0.0005 0.0015% 0.0006 0.0018% N/A P
39 0.0035 | 0.0107% 0.0040 | 0.0123% 0.0038 | 0.0117% N/A P
40 0.0004 | 0.0012% 0.0005 | 0.0015% 0.0006 | 0.0018% N/A P
THDi - 6.654% - 4.933% - 3.712% 13 P
PWHD - 0.32% - 0.46% - 0.64% 22 P
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A TUVRheinland® focwi CNAS B

/? s?\\ \l zﬁf\?ﬁoss
Test Report No.: CN21F5SR 001

Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement
(Charge mode)

[J CEI EN 61000-3-2 (laed < 16 A single-phase)
X CEI EN 61000-3-12 (16A < laed < 75A single-phase)

Ambient temperature (°C) .........ccccoeveeveiieeeeennn..l [$55°C 2 2°C

Humidity (RH%) ......eeovvieeieieiieeiieeceeeeeeeenn.. | 65% £ 5% RH

Instrumentation list.............................cceeeeeeel | See table “Measurement equipment and
instrumentation’

uncertainty .........ccovveeviiiiiieeiieeiiiinenineninenneeenens |NFA

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON .. :| See cowver page.
SUPEIVISOE ..iviiiiieiieie e :| See cowver page.
TeSt DA, ... :| See cowver page.
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A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001
Harmonics current measured on L1 phase (limitsacc. to IEC 61000-3-12)
33% 66% 100%
Order | | ra) /N [%] | [A] /N [%] | [A] inpeg | SMIS | peguits

[h] (%]
1 10.8659 | 33.3310% | 21.6802 | 66.5037% | 30.9650 | 94.9847% - -
2 0.0808 | 0.2479% 0.1626 | 0.4988% 0.2492 | 0.7644% 8 P
3 0.1678 0.5147% 0.2358 0.7233% 0.3090 0.9479% 21.6 P
4 0.0304 | 0.0933% 0.0378 | 0.1160% 0.0457 | 0.1402% 4 P
5 0.0284 0.0871% 0.2951 0.9052% 0.3621 1.1107% 10.7 P
6 0.0158 | 0.0485% 0.0294 | 0.0902% 0.0315 | 0.0966% 2.67 P
7 0.1069 | 0.3279% 0.2147 | 0.6586% 0.2829 | 0.8678% 7.2 P
8 0.0137 0.0420% 0.0130 0.0399% 0.0174 0.0534% 2 P
9 0.0971 | 0.2979% 0.1315 | 0.4034% 0.1568 | 0.4810% 3.8 P
10 0.0074 0.0227% 0.0082 0.0252% 0.0068 0.0209% 1.6 P
11 0.0500 | 0.1534% 0.0766 | 0.2350% 0.0956 | 0.2933% 3.1 P
12 0.0009 | 0.0028% 0.0052 | 0.0160% 0.0064 | 0.0196% 1.33 P
13 0.0451 | 0.1383% 0.0433 | 0.1328% 0.0620 | 0.1902% 2 P
14 0.0022 | 0.0067% 0.0016 | 0.0049% 0.0032 | 0.0098% N/A P
15 0.0357 | 0.1095% 0.0247 | 0.0758% 0.0339 | 0.1040% N/A P
16 0.0006 | 0.0018% 0.0036 | 0.0110% 0.0018 | 0.0055% N/A P
17 0.0323 | 0.0991% 0.0234 | 0.0718% 0.0241 | 0.0739% N/A P
18 0.0023 | 0.0071% 0.0031 | 0.0095% 0.0028 | 0.0086% N/A P
19 0.0239 | 0.0733% 0.0175 | 0.0537% 0.0133 | 0.0408% N/A P
20 0.0007 | 0.0021% 0.0013 | 0.0040% 0.0022 | 0.0067% N/A P
21 0.0287 | 0.0880% 0.0194 | 0.0595% 0.0138 | 0.0423% N/A P
22 0.0024 | 0.0074% 0.0019 | 0.0058% 0.0008 | 0.0025% N/A P
23 0.0180 | 0.0552% 0.0107 | 0.0328% 0.0084 | 0.0258% N/A P
24 0.0014 | 0.0043% 0.0015 | 0.0046% 0.0017 | 0.0052% N/A P
25 0.0169 | 0.0518% 0.0117 | 0.0359% 0.0071 [ 0.0218% N/A P
26 0.0006 | 0.0018% 0.0005 | 0.0015% 0.0005 | 0.0015% N/A P
27 0.0112 | 0.0344% 0.0118 | 0.0362% 0.0072 | 0.0221% N/A P
28 0.0012 | 0.0037% 0.0021 | 0.0064% 0.0015 | 0.0046% N/A P
29 0.0131 0.0402% 0.0107 0.0328% 0.0055 0.0169% N/A P
30 0.0002 | 0.0006% 0.0009 | 0.0028% 0.0007 | 0.0021% N/A P
31 0.0082 | 0.0252% 0.0081 | 0.0248% 0.0049 | 0.0150% N/A P
32 0.0007 | 0.0021% 0.0007 | 0.0021% 0.0005 | 0.0015% N/A P
33 0.0090 | 0.0276% 0.0065 | 0.0199% 0.0050 | 0.0153% N/A P
34 0.0004 | 0.0012% 0.0010 | 0.0031% 0.0006 | 0.0018% N/A P
35 0.0057 | 0.0175% 0.0061 | 0.0187% 0.0035 | 0.0107% N/A P
36 0.0005 0.0015% 0.0011 0.0034% 0.0006 0.0018% N/A P
37 0.0068 | 0.0209% 0.0051 | 0.0156% 0.0044 | 0.0135% N/A P
38 0.0002 0.0006% 0.0004 0.0012% 0.0004 0.0012% N/A P
39 0.0040 | 0.0123% 0.0043 | 0.0132% 0.0040 | 0.0123% N/A P
40 0.0002 | 0.0006% 0.0007 | 0.0021% 0.0004 | 0.0012% N/A P
THDI - 6.664% - 4.963% - 3.772% 13 P
PWHD - 0.33% - 0.46% - 0.65% 22 P

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 90 of 209




A TUVRhelnIand® ilacwc CNAS on

Y TESTING
AR ' CNAS L3038

Test Report No.: CN21F5SR 001

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

(Discharge mode)

[J CEI EN 61000-3-2 (laed < 16 A single-phase)
X CEI EN 61000-3-12 (16A < laed < 75A single-phase)

Ambient temperature (°C) .........cccveveeviiiieernnnn.ad [F10°C 22 °C
Humidity (RH %) ......ceovvieeieiieieeiieeeeieeeeenn.. | 65% £ 5% RH
Instrumentation list.............................cceeeeeeel | See table “Measurement equipment and

instrumentation”

uncertainty .........ccovveeviiiiiieeiieeiiiinenineninenneeenens |NFA

Supplementary information:

(O] 0121 = 1o ] (P :| See cowver page.
YU o1 Y ] o :| See cowver page.
TESt DAE.. e :| See cower page.
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A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001
Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12)
33% 66% 100%
Order | | ra) /N [%] | [A] /N [%] | [A] inpeg | SMIS | peguits

[h] (%]
1 10.8852 | 33.3902% | 21.6622 | 66.4485% | 31.9622 ([ 98.0436% -- -
2 0.0810 | 0.2485% 0.1627 | 0.4991% 0.2494 | 0.7650% 8 P
3 0.1673 0.5132% 0.2355 0.7224% 0.3088 0.9472% 21.6 P
4 0.0306 | 0.0939% 0.0376 | 0.1153% 0.0459 | 0.1408% 4 P
5 0.0279 | 0.0856% 0.2971 | 0.9113% 0.3819 | 1.1715% 10.7 P
6 0.0160 | 0.0491% 0.0295 | 0.0905% 0.0317 | 0.0972% 2.67 P
7 0.1064 0.3264% 0.2144 0.6577% 0.2827 0.8672% 7.2 P
8 0.0139 0.0426% 0.0128 0.0393% 0.0176 0.0540% 2 P
9 0.0926 | 0.2840% 0.1335 | 0.4095% 0.1566 | 0.4804% 3.8 P
10 0.0076 | 0.0233% 0.0083 | 0.0255% 0.0070 | 0.0215% 1.6 P
11 0.0485 | 0.1488% 0.0763 | 0.2340% 0.0954 | 0.2926% 3.1 P
12 0.0011 | 0.0034% 0.0050 | 0.0153% 0.0066 | 0.0202% 1.33 P
13 0.0446 | 0.1368% 0.0453 | 0.1390% 0.0618 | 0.1896% 2 P
14 0.0024 | 0.0074% 0.0017 | 0.0052% 0.0034 | 0.0104% N/A P
15 0.0352 0.1080% 0.0244 0.0748% 0.0337 0.1034% N/A P
16 0.0008 | 0.0025% 0.0034 | 0.0104% 0.0020 | 0.0061% N/A P
17 0.0328 | 0.1006% 0.0254 | 0.0779% 0.0239 | 0.0733% N/A P
18 0.0025 | 0.0077% 0.0032 | 0.0098% 0.0030 [ 0.0092% N/A P
19 0.0234 | 0.0718% 0.0172 | 0.0528% 0.0131 | 0.0402% N/A P
20 0.0010 | 0.0031% 0.0011 | 0.0034% 0.0024 | 0.0074% N/A P
21 0.0282 | 0.0865% 0.0214 | 0.0656% 0.0136 | 0.0417% N/A P
22 0.0026 | 0.0080% 0.0020 | 0.0061% 0.0010 [ 0.0031% N/A P
23 0.0175 | 0.0537% 0.0104 | 0.0319% 0.0082 | 0.0252% N/A P
24 0.0016 | 0.0049% 0.0013 | 0.0040% 0.0019 | 0.0058% N/A P
25 0.0165 | 0.0506% 0.0137 | 0.0420% 0.0069 | 0.0212% N/A P
26 0.0008 | 0.0025% 0.0006 | 0.0018% 0.0007 | 0.0021% N/A P
27 0.0107 | 0.0328% 0.0115 | 0.0353% 0.0070 [ 0.0215% N/A P
28 0.0014 | 0.0043% 0.0019 | 0.0058% 0.0017 | 0.0052% N/A P
29 0.0126 0.0387% 0.0129 0.0396% 0.0053 0.0163% N/A P
30 0.0004 | 0.0012% 0.0010 | 0.0031% 0.0009 | 0.0028% N/A P
31 0.0077 | 0.0236% 0.0078 | 0.0239% 0.0050 | 0.0153% N/A P
32 0.0009 | 0.0028% 0.0005 | 0.0015% 0.0007 | 0.0021% N/A P
33 0.0085 | 0.0261% 0.0085 | 0.0261% 0.0050 | 0.0153% N/A P
34 0.0006 | 0.0018% 0.0011 | 0.0034% 0.0008 | 0.0025% N/A P
35 0.0052 | 0.0160% 0.0062 | 0.0190% 0.0033 | 0.0101% N/A P
36 0.0007 0.0021% 0.0009 0.0028% 0.0008 0.0025% N/A P
37 0.0063 | 0.0193% 0.0071 | 0.0218% 0.0042 | 0.0129% N/A P
38 0.0004 0.0012% 0.0005 0.0015% 0.0006 0.0018% N/A P
39 0.0037 | 0.0113% 0.0040 | 0.0123% 0.0039 | 0.0120% N/A P
40 0.0004 | 0.0012% 0.0005 | 0.0015% 0.0006 | 0.0018% N/A P
THDI - 6.674% - 4.943% - 3.723% 13 P
PWHD - 0.32% - 0.46% - 0.64% 22 P
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A TUVRheinland® focwi CNAS B
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Test Report No.: CN21F5SR 001

Bbis.3: TABLE: Armoniche di corrente /Harmonics measurement
(Charge mode)

[J CEI EN 61000-3-2 (laed < 16 A single-phase)
X CEI EN 61000-3-12 (16A < laed < 75A single-phase)

Ambient temperature (°C) .........ccevvvveeviiieeernnnn.d [F10°C 22 °C

Humidity (RH %) ......ceovvieeieiieieeiieeeeieeeeenn.. | 65% £ 5% RH

Instrumentation list.............................cceeeeeeel | See table “Measurement equipment and
instrumentation’

uncertainty .........ccovveeviiiiiieeiieeiiiinenineninenneeenens |NFA

Supplementary information:

- Test not applicable to unidirectional generators

OPEIALON .. :| See cowver page.
SUPEIVISOE ..iviiiiieiieie e :| See cowver page.
TeSt DA, ... :| See cowver page.
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A TUVRheinland®

PEAE

CNAS L3038

Test Report No.: CN21F5SR 001
Harmonics current measured on L1 phase (limits acc. to IEC 61000-3-12)
33% 66% 100%

O[ﬁ']er | [A] /N [%] | [A] /N [%] 1[A] /N [%] '-'[%ts Results
1 10.8857 | 33.3917% | 21.6602 | 66.4423% | 31.9624 | 98.0442% -- --
2 0.0808 | 0.2479% 0.1626 | 0.4988% 0.2492 | 0.7644% 8 P
3 0.1678 0.5147% 0.2358 0.7233% 0.3090 0.9479% 21.6 P
4 0.0304 | 0.0933% 0.0378 | 0.1160% 0.0457 | 0.1402% 4 P
5 0.0284 0.0871% 0.2951 0.9052% 0.3821 1.1721% 10.7 P
6 0.0158 | 0.0485% 0.0294 | 0.0902% 0.0315 | 0.0966% 2.67 P
7 0.1069 | 0.3279% 0.2147 | 0.6586% 0.2829 | 0.8678% 7.2 P
8 0.0137 0.0420% 0.0130 0.0399% 0.0174 0.0534% 2 P
9 0.0931 | 0.2856% 0.1315 | 0.4034% 0.1568 | 0.4810% 3.8 P
10 0.0074 | 0.0227% 0.0082 | 0.0252% 0.0068 | 0.0209% 1.6 P
11 0.0490 | 0.1503% 0.0766 | 0.2350% 0.0956 | 0.2933% 3.1 P
12 0.0009 | 0.0028% 0.0052 | 0.0160% 0.0064 | 0.0196% 1.33 P
13 0.0451 | 0.1383% 0.0433 | 0.1328% 0.0620 | 0.1902% 2 P
14 0.0022 | 0.0067% 0.0016 | 0.0049% 0.0032 | 0.0098% N/A P
15 0.0357 | 0.1095% 0.0247 | 0.0758% 0.0339 | 0.1040% N/A P
16 0.0006 | 0.0018% 0.0036 | 0.0110% 0.0018 | 0.0055% N/A P
17 0.0333 0.1021% 0.0234 0.0718% 0.0241 0.0739% N/A P
18 0.0023 | 0.0071% 0.0031 | 0.0095% 0.0028 | 0.0086% N/A P
19 0.0239 | 0.0733% 0.0175 | 0.0537% 0.0133 | 0.0408% N/A P
20 0.0008 | 0.0025% 0.0013 | 0.0040% 0.0022 | 0.0067% N/A P
21 0.0287 | 0.0880% 0.0194 | 0.0595% 0.0138 | 0.0423% N/A P
22 0.0024 | 0.0074% 0.0019 | 0.0058% 0.0008 | 0.0025% N/A P
23 0.0180 | 0.0552% 0.0107 | 0.0328% 0.0084 | 0.0258% N/A P
24 0.0014 | 0.0043% 0.0015 | 0.0046% 0.0017 | 0.0052% N/A P
25 0.0170 | 0.0521% 0.0117 | 0.0359% 0.0071 | 0.0218% N/A P
26 0.0006 | 0.0018% 0.0005 | 0.0015% 0.0005 | 0.0015% N/A P
27 0.0112 | 0.0344% 0.0118 | 0.0362% 0.0072 | 0.0221% N/A P
28 0.0012 | 0.0037% 0.0021 | 0.0064% 0.0015 | 0.0046% N/A P
29 0.0131 0.0402% 0.0109 0.0334% 0.0055 0.0169% N/A P
30 0.0002 | 0.0006% 0.0009 | 0.0028% 0.0007 | 0.0021% N/A P
31 0.0082 | 0.0252% 0.0081 | 0.0248% 0.0052 | 0.0160% N/A P
32 0.0007 | 0.0021% 0.0007 | 0.0021% 0.0005 | 0.0015% N/A P
33 0.0090 | 0.0276% 0.0065 | 0.0199% 0.0052 | 0.0160% N/A P
34 0.0004 | 0.0012% 0.0010 | 0.0031% 0.0006 | 0.0018% N/A P
35 0.0057 | 0.0175% 0.0065 | 0.0199% 0.0035 | 0.0107% N/A P
36 0.0005 0.0015% 0.0011 0.0034% 0.0006 0.0018% N/A P
37 0.0068 | 0.0209% 0.0051 | 0.0156% 0.0044 | 0.0135% N/A P
38 0.0002 0.0006% 0.0004 0.0012% 0.0004 0.0012% N/A P
39 0.0042 | 0.0129% 0.0043 | 0.0132% 0.0041 | 0.0126% N/A P
40 0.0002 | 0.0006% 0.0007 | 0.0021% 0.0004 | 0.0012% N/A P

THDi - 6.71% - 4.942% - 3.642% 13 P

PWHD - 0.33% - 0.46% - 0.63% 22 P
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B EA
tom
TESTING
CNAS L3038

Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEI EN 61000-3-11 (16A < lraea < 75A single-phase)

Ambient temperature (°C) ........cccoveviiiiiiieiiiennnd

25°C+5°C

Humidity (RH %)

65% + 10% RH

Instrumentation liSt.........ccooieiiiii el

See table “Measurement equipment and
instrumentation”

Uncertainty

N/A

Supplementary information:

OPEIALON .. : | See cower page.
SUPEIVISOE ..iviiiiieiieie e . | See cowver page.
TeSt DA, ... . | See cowver page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001
100% P Smax L1 L2 L3 Limit
Pst 0.22 - - 1.00
Plt 0.21 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Smax L1 L2 L3 Limit
Pst 0.18 - - 1.00
Plt 0.18 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% P Smax L1 L2 L3 Limit
Pst 0.13 - - 1.00
Plt 0.13 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
CEI 0-21: 2019-04
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Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEl EN 61000-3-11 (16A < laea < 75A single-phase)

Ambient temperature (°C) ........cccoveiviiiiiieiiennnd

25°C+5°C

Humidity (RH %)

65% + 10% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and
instrumentation”

Uncertainty

N/A

Supplementary information:

- Test not applicable to unidirectional generators

(O] 01212 1o ] (T . | See cowver page.
YU o1 Y o . | See cowver page.
TESt DAe...ceeieiiiieei e : | See cover page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001
100% P Cmax L1 L2 L3 Limit
Pst 0.16 - - 1.00
PIt 0.15 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Crax L1 L2 L3 Limit
Pst 0.14 - - 1.00
Plt 0.14 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% PCrax L1 L2 L3 Limit
Pst 0.12 - - 1.00
Plt 0.12 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
CEI 0-21: 2019-04
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A TUVRheinland®
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B EA
tom
TESTING
CNAS L3038

Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEl EN 61000-3-11 (16A < laea < 75A single-phase)

Ambient temperature (°C) ........cccoveiviiiiiieiiennnd

+55°C+2°C

Humidity (RH %)

65% + 5% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and
instrumentation”

Uncertainty

N/A

Supplementary information:

OPEIALON .. : | See cower page.
SUPEIVISOT ..iviiieiiiiiei e . | See cowver page.
TeSt DA, ... . | See cowver page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001

100% P Smax L1 L2 L3 Limit
Pst 0.19 - - 1.00
PIt 0.17 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Smax L1 L2 L3 Limit
Pst 0.16 - - 1.00
Plt 0.15 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% P Smax L1 L2 L3 Limit
Pst 0.14 - - 1.00
Plt 0.13 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
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TESTING
CNAS L3038

Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEl EN 61000-3-11 (16A < laea < 75A single-phase)

Ambient temperature (°C) ........cccoveiviiiiiieiiennnd

+55°C+2°C

Humidity (RH %)

65% + 5% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and
instrumentation”

Uncertainty

N/A

Supplementary information:

- Test not applicable to unidirectional generators

(O] 01212 1o ] (T . | See cowver page.
YU o1 Y o . | See cowver page.
TESt DAe...ceeieiiiieei e : | See cover page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001

100% P Cmax L1 L2 L3 Limit
Pst 0.15 - - 1.00
Plt 0.13 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Crax L1 L2 L3 Limit
Pst 0.14 - - 1.00
Plt 0.13 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% PCrax L1 L2 L3 Limit
Pst 0.13 - - 1.00
Plt 0.13 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
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TESTING
CNAS L3038

Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEl EN 61000-3-11 (16A < laea < 75A single-phase)

Ambient temperature (°C) ........cccoveiviiiiiieiiennnd

-10°C+2°C

Humidity (RH %)

65% + 5% RH

Instrumentation liSt.........ccooieiiiiii el

See table “Measurement equipment and
instrumentation”

Uncertainty

N/A

Supplementary information:

OPEIALON .. : | See cower page.
SUPEIVISOT ..iviiieiiiiiei e . | See cowver page.
TeSt DA, ... . | See cowver page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001

100% P Smax L1 L2 L3 Limit
Pst 0.15 - - 1.00
PIt 0.15 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Smax L1 L2 L3 Limit
Pst 0.13 - - 1.00
Plt 0.12 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% P Smax L1 L2 L3 Limit
Pst 0.10 - - 1.00
Plt 0.10 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
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Test Report No.: CN21F5SR 001

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

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

[J CEI EN 61000-3-3 (laea < 16 A single-phase)

[XI CEl EN 61000-3-11 (16A < laea < 75A single-phase)

Ambient temperature (°C) ..........ccoeecievieeniennenns [F10°C 22 °C

Humidity (RH %) .....ooeeiiiiiiiiieiee e 65% * 5% RH

Instrumentation list............................eeeeeeeel | See table “Measurement equipment and
instrumentation”

Uncertainty .......cooeeeiieiiieiieieeiieeeeeeee e N/A

Supplementary information:

- Test not applicable to unidirectional generators

(O] 01212 1o ] (T . | See cowver page.
YU o1 Y o . | See cowver page.
TESt DAe...ceeieiiiieei e : | See cover page.
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é TUVRheinland® oot CVAS B
T Nl chasisos
Test Report No.: CN21F5SR 001

100% P Cmax L1 L2 L3 Limit
Pst 0.13 - - 1.00
Plt 0.12 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt[s] 0.00 - - 0.50
66% P Crax L1 L2 L3 Limit
Pst 0.11 - - 1.00
Plt 0.11 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
33% PCrax L1 L2 L3 Limit
Pst 0.11 - - 1.00
Plt 0.10 - - 0.65
dc [%] 0.00 - - 3.30
dmax [%)] 0.00 - - 6.00
dt [s] 0.00 - - 0.50
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A TUVRheinland®

Test Report No.:

PEAE
ERsgiA
tom
TESTING
CNAS L3038

CN21F5SR 001

Bbis.4

TABLE: Verificadel campo di funzionamento intensione e frequenza

/ Check the operating range in voltage and frequency

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

25°C+5°C

Humidity (RH96) ...coveeeieiii e :

65% * 5% RH

Instrumentation liSt .........cc.vviiiiiiiiiiiiieeeeenen :

See table “Measurement equipment and

instrumentation”

UNCEIAINTY ..oenieeieiie e :

N/A

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.

Snis the maximum active power delivered during test.

OPEIALON et . | See cower page.
SUPEIVISOT ..ieeiieiiie et e e e e e e aneees . | See cower page.
TSt DA et . | See cower page.
Test Point Range of operation Pout Coso Testtime Limit Result
[W] [s] [
0,
Test 1 85% U, —47.5Hz 1(()8/PONF”)\1?/;W 1.00 at least 300 | +5% Sn [No Disconnection
0,
Test 2 110% Uy - 51.5Hz 1(28 /P"NF:NS;;‘“ 1.00 | atleast300 | +5% Sn |No Disconnection
Test 3 85% Un —47.5Hz 100% Pcmax | 1.00 atleast 300 | +5% Sn |No Disconnection
Test 4 110% U, - 51.5Hz 100% PCmax | 1.00 | atleast 300 | +5% Sn |No Disconnection
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Grafico Test 1: 85% U, —47.5Hz / 100%P Smax
/ Graph Test 1: 85% Un — 47.5Hz
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Grafico Test 2: 110% Uy, - 51.5Hz / 100%6P Smax
/ Graph Test 2: 110% Un -51.5Hz
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Grafico Test 3: 110% U, - 51.5Hz / 100%P Cmax
/ Graph Test 1: 110% Un - 51.5Hz
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Grafico Test 2: 85% U, —47.5Hz / 100%P Cmax
/ Graph Test 2: 85% Un — 47.5Hz
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8.4.1.3 TABLE: Verificadelle condizioni di connessione e riconnessione

Par. a) & b) / Check ofthe connection and re-connection conditions

. TABLE: Verifica della erogazione graduale della potenza attiva

Bb:2:5:2 / Check of the gradual increase of the power production

Ambient temperature (°C) .........ccoceieiiieiiiiiiiiiieeeen s | 25°C + 5 °C

Humidity (RH %) ....coovviiiiiiieiii e 11 65% + 5% RH

Instrumentation list...................ccooo, '| See table “Measurement equipment and
instrumentation’

UNCEMAINTY ..eovueiiieiiieiiiie e "I N/A

Supplementary information:

OPErator ......coeiiiiiiiiii e | SEE COVET pagE.
SUPENVISOE  .viiiiiiiiciiiei e e e e e e | SEE COVET PAgE.
TeSt DAte......ceviveiiieiie e | SEE COVEY PaAgE.
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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
254.3 V>T10% 50.00 49.9Hz<f<50.1Hz| - - - T T T after30s connection
Connection
Connection to grid (no
Delay fo_r afterfault of
230.2 | 85%<V<110%| 5000 |49.9Hz<f<50.1Hz| 7497 300 336 0.297 Reco;;rz)esctlon the ?:?rgt- ex.
Rampratio P < | connection)
0.333%Pn/s Ref. a)
8.4.1.3
()Y
no connection
190.1 V < 85% 50.00 [49.9Hz<f<50.1Hz[ - .. --- - i after300 s Ref. b)
8.4.1.3
Connection Reconnection
Delayfo_r afterfault
200.1 | 85%<Vv<110%| 50.00 |49.9Hz<f<50.1Hz| 7509 | 300 336 0.297 Recgggg‘;“on recovery
Ramp ratio P < Ref. b)
0.333% Pn/s 8.4.1.3
oV
no connection
259.7 V>110% 50.00 49.9Hz<f <50.1Hz| - - - --- --- --- after300 s Ref. b)
8.4.1.3
Connection Reconnection
Delayfo_r after fault
248.3 | 85%<Vv<110%| 50.00 |[49.9Hz<f<50.1Hz| 7507 | 300 339 0.295 Recggggcs“on recovery
Ramp ratio P < Ref. b)
0.333% Pn/s 8.4.1.3
UF
no connection
229.8 | 85%<V <110% 47.40 f <47.5Hz --- --- --- --- after300 s Ref. b)
8.4.1.3
Connection Reconnection
Delay for after fault
229.8 | BS%<V<110%| 49.95 |49.9Hz<f<50.1Hz| 7504 | 302 334 0.300 | Recgphection | recovery
Ramp ratio P < Ref. b)
0.333%Pn/s 8.4.1.3
OF
no connection
230.2 | 85%<V <110% 51.20 f>51.1Hz --- - T T T after300 s Ref. b)
8.4.1.3
Connection Reconnection
Delayfo_r after fault
230.2 | 85%<V<110%| 50.05 [49.9Hz<f<50.1Hz| 7509 301 336 0.298 Recgg‘gg‘;t'on recovery
Ramp ratio P < Ref. b)
0.333%Pn/s 8.4.1.3
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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
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8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1

Ambient temperature (°C) .........ccooeeiiiiiiieinnnn. [25°C +5°C

Humidity (RH %) .....coovviiiiiiiieiiecce e 1 65% + 5% RH

See table “Measurement equipment and

Instrumentation list........cccoovviiiiiiiiiiiiieeens instrumentation’

UNCEMAINTY ...oeveiiiiieiiiieeiieeie e | See table

Max. cos@ declared....................cceeeeeevenvnnnnnnnnn s | L cos@: 0.9 - Pout< 11.08 KW (triangular)
X Q/Pn% = 48.43% —>Pout > 11.08 KW (rectangular)

P/P, [%]

100

% PSMAK/Pr [%]

-48,43 +48,43
(-Quin) (+Qnas)
S - T s

Q/e, [%]

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.

OPEIALOr ..eeiie i 1| See cowver page.
SUPEIVISOT  couiiiiiiie e e e e e e .| See cowver page.
TeSt DALe.....uiveeiiee i .| See cover page.
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TABLE: Reactive power production with set point Q = 0 (Max.inverter and Max.Battery)

Active Power Reactive Power DC Power Power Factor
Power Step

[W] [%Sn] [VATr] [%Sn] [W] [%Sn] Coso
90% - 100% P smax 6771.1 | 90.28% 159.9 2.13% 6927.0 | 92.36% 0.999
70% - 80% Psmax 5270.6 | 70.27% 137.2 1.83% 5441.2 | 72.55% 0.999
50% - 60% P smax 3769.8 | 50.26% 115.5 1.54% 3940.2 | 52.54% 0.999
30% - 40% Psmax 2264.5 | 30.19% 86.63 1.15% 2375.4 | 31.67% 0.999
10% - 20% Psmax 755.9 10.08% 64.38 0.85% 813.8 10.85% 0.996
10% - 20% Pcmax -754.0 | -10.05% 66.04 0.88% -811.2 | -10.82% 0.996
30% - 40% Pcmax -2268.1 | -30.24% 158.7 2.12% -2457.2 | -32.76% 0.997
50% - 60% Pcmax -3784.9 | -50.46% 222.0 2.96% -3952.3 | -52.70% 0.998
70% - 80% Pcmax -5305.5 | -70.74% 261.4 3.48% -5401.6 | -72.02% 0.999
90% - 100% Pcmax -6780.8 | -90.41% 283.7 3.78% -6968.3 | -92.91% 0.999
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TABLE: Reactive power adsorbed with set point Q = Qmin (Max.inverter and Max.Battery)

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% P cmax -6441.2 | -85.88% -3630 -48.40% -6651 | -88.68% -0.871
70% - 80% P cmax -5317.1 | -70.89% | -3639.2 | -48.52% | -5431.1 | -72.41% -0.825
50% - 60% Pcmax -3791.8 | -50.56% | -3654.7 | -48.73% | -3956.8 | -52.76% -0.720
30% - 40% Pcmax -2271.1 | -30.28% | -3670.9 | -48.95% | -2412.2 | -32.16% -0.526
10% - 20% Pcmax -753.8 | -10.05% -86 -1.15% -810.3 | -10.80% -0.200
10% - 20% P smax 759.2 10.12% -61 -0.81% 811.4 10.82% -0.201
30% - 40% Psmax 2268 30.24% | -3718.9 | -49.59% | 2423.2 | 32.31% -0.521
50% - 60% P smax 3772 50.29% | -3738.2 | -49.84% | 3923.2 | 52.31% -0.710
70% - 80% PSmax 52775 | 70.37% | -3756.9 | -50.09% | 5422.3 | 72.30% -0.815
90% - 100% P Smax 6481.8 | 86.42% | -3772.8 | -50.30% | 6768.3 | 90.24% -0.864
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TABLE: Reactive power produced with set point Q = Qmax

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% Pcmax -6587.8 | -87.84% | 3703.5 49.38% | -6777.4 | -90.37% 0.872
70% - 80% Pcmax -5334.7 | -71.13% | 3689.3 49.19% | -5486.5 | -73.15% 0.822
50% - 60% Pcmax -3810.3 | -50.80% | 3673.7 48.98% | -3969.6 | -52.93% 0.720
30% - 40% Pcmax -2290.9 | -30.55% | 3658.1 48.77% | -2407.2 | -32.10% 0.531
10% - 20% Pcmax -775.4 | -10.34% 41.8 0.56% -816.9 -10.89% 0.208
10% - 20% Psmax 737.1 9.83% 23.4 0.31% 828.1 11.04% 0.199
30% - 40% Psmax 2246.3 | 29.95% 3607.7 48.10% 2416.4 32.22% 0.529
50% - 60% P smax 3752.1 | 50.03% 3591.1 47.88% 3877.2 51.70% 0.722
70% - 80% P smax 5255.8 | 70.08% 3575.3 47.67% 5472.7 72.97% 0.827
90% - 100% P Smax 6570.4 | 87.61% 3561.3 47.48% 6657.6 88.77% 0.879
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Grafico: P/Q

/ Graph: Maximum reactive power adsorbed (Qmin) and produced (Qmax) as a function of the active
power fed into the grid.
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TABLE: reactive power production according to an assigned level
Required for inverter usedin plant < 11.08KW
(applicable for inverterwithPnom <11.08 KW as well)

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

25°C+5°C

Humidity (RH%0) ...covvveieieiieeeeceeee e, :

65% * 5% RH

Instrumentation liSt .........oovviniiiiiiiieieeeeeene :

See table “Measurement equipment and

instrumentation’

UNCErAINtY ..o.uoeeeeeieceee e e ee e eaae e :

See table

Max.cos@ declared.............cooeeviiiiiiiiiniineinnnen, :
SET-POINT

[ cos@: 0.9 = Pout< 11.08 KW
X 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.

OPEIALON et ‘| See cover page.
S]] 0 =T Y ] o PP | See cover page.
TESt DAl ..viniiiiiiiie e :

See cower page.

TabellaBbis.6.3: Misuradell” accuratezza dellaregolazione della potenza reattivain base ad un

comando esterno

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

Output Set point Output Power | Reactive Power Deviation AQ Limit RESULT
Power Q/Sn measured measured AQ/Sn [%)] [%0]
(%] [%] (W] [Var]
50% PSmax 40.0 % 3756.5 2958.3 0.56% <5% Sn PASS
50% PCwmax 40.0 % -3806.2 3038.0 0.51% <5% Sn PASS
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Bbis.6.5

TABLE: Tempo di risposta ad una variazione a gradino del livello assegnato

/ Reaction time after a step variation of the assigned level.

Required for inverter usedin plant < 11.08KW

Ambient temperature (°C)

25°C+5°C

Humidity (RH %)

65% + 5% RH

Instrumentation list

See table “Measurement equipment and
instrumentation’

Uncertainty

See table

Max. cos@ declared

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

Set-point potenza reattiva

Qmax lcap R

Qmax|iyg |-

L
1 Pasasasasanman 1
1 ( ——————————— 1
L
Prova 1: P=50%*Sn Tr=tempo di
Prova 2: P=Sn @ assestamento
1 { Qentro £5%*Sn del
1
\ @ valore assegnato
| .............
Tr i
I
Set-point
Potenza reattiva erogata
, da¥inverter ([meda 0,2s)
/S = = T = Z Toleranza 5%°Sn

""""""""" 1 1

1 L 1
0 2 4 6 8
Tempo [min]

Figura 6Bbis — Misura del tempo di risposta a variazioni a gradino del set-point
assegnato per la potenza reattiva

Supplementary information:

- Measurements performed with output power set at 50%Pnom and 100%Pnom

- Sample rate: at least 200ms.

OPEIALOF ...vviiiieie e : | See cowver page.
SUPEIVISOE ..ieeiie et e e e e aeeneees . | See cowver page.
TESt DAe.... it . | See cowver page.
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TabellaBbis.6.5: Misura del tempo di risposta a variazioni a gradino del set-point assegnato per la
potenzareattiva

/ Table: Reactiontime after a step variation of the assigned level

Test1:100% output power

Step Output Power transient \(/)0 lf:gg; Reactive Power Tr Limit
(W] Vi [Var] [s] [s]
1 6491 0— -Omin 230.9 -3759 1.0 10
2 6565 -Qmin— +Qmax 231.3 3575 1.0 10
3 7522 +Qmax —» 0 230.3 -187 1.5 10

Test 2 : 50% output power

Output . .

Output Power : Reactive Power Tr Limit

Ste transient Voltage

P (W] i [Var ] ]
1 3780 0— -Qmin 230.7 -3732 1.0 10
2 3746 -Qmin— +Qmax 230.8 3599 1.5 10
3 3772 +Qmax — 0 230.7 -133 1.0 10

This function can be control by the panel of inverter.

Descrizione del metodo di controllo adottato / description of control method used:
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Grafico: Tempo di risposta ad una variazione a gradino del livello assegnato (Test 1 —100% Pn).
/Graph of the reactiontime after a step variation of the assigned level (Test 1 - 100%).
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Grafico: Tempo di risposta ad unavariazione a gradino del livello assegnato (Test 2 —50% Pn).

| Graph of the reaction time after a step variation of theassignedlevel (Test 2 — 50%).
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Bbis .6.6 TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica
Annex E cosp=f(P)
/ Automatic production of reactive power according to a characteristic curve cos ¢=f(P)
E2
Ambient temperature (°C) ........c.ccovviieiiiiiiiiiiennnnl | 25°C £ 5 °C
Humidity (RH %) ......oecovvviiiiieiiieiieieicveieeeieeenn. s | 65% + 5% RH
Instrumentation list.......................ccceeeoeeeeeeeeeeee.... | See table “Measurement equipment and
instrumentation”
uncertainty .........ccovveiviiiiiiieiiieiiieiieeeee e | See table
Max. cos@ declared.................ccoooeiiiiinnnn | X cos@: 0.9 > Pout< 11.08 KW
O Q/Pn% = 48.43% ->Pout > 11.08 KW
Setvalue........cooeeiiiiiieiiici i eeieeiieeeeeenenn.s | LOCK-IN: .05 VN

(Vnand 1.1 Vn with steps of 0.01)
Lock-out: 230 V or 50%PSmax

(0.9 Vn and Vn with steps 0f0.01)

08

} em— Curva caratteristica standard

I Max deviazione Acosp = + 0,01

>

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 conwverter.

- Eachvalue must be reach in< 10s.

10 0]=T 7= 1o ] SR .| See cowver page.
SUPEIVISOT ..iviiiieiie et e e e e eeanas .| See cowver page.
TESt DAE....iieeei e .| See cover page.
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Tabella Bbis.7: Erogazione automatica di potenzareattivasecondo unacurva caratteristicacos @=f(P)
/ Table Bbis.7: cose=f(P)

R || e | oSt | Sose | aQ | agmn | RESULT
20 1512.3 238.6 -93.4 -0,998 1.000 0.00 +2.5% P
30 2265.3 238.8 -104.9 -0.999 1.000 -93.40 +2.5% P
40 3018.7 239.2 -117.2 -0.993 1.000 -104.90 +2.5% P
50 3771.9 239.2 -126.5 -0.994 1.000 -117.20 +2.5% P
60 4526.5 239.3 -135.3 -0.996 1.000 -126.50 +2.5% P
60 4525.5 243.9 -087.6 -0.977 1.000 -135.30 +2.5% P
70 5278.8 244.1 -1613.5 -0.956 0.979 -52.68 +2.5% P
80 6030.1 244.2 -2291.3 -0.942 0.959 -58.20 +2.5% P
90 6777.2 244.5 -2983.2 -0.915 0.939 -86.65 +2.5% P
100 6844.2 244.6 -3049.1 -0.914 0.919 -81.33 +2.5% P
100 6846.2 232.2 -3068.5 -0.913 0.917 -81.90 +2.5% Pn P
100 7381.9 225.1 -187.9 0.999 0.917 -99.34 +2.5% Pn P

Grafico: Erogazione automatica di potenza reattiva secondo una curva caratteristica cos¢= f(P)
/ Graph: Reactive power productionaccordingto a characteristic curve cos(phi) =f(P)
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Bbis.6.8 TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica
Annex E Q=f(V) _ _ _ o

/ Automatic reactive power production according to a characteristic curve Q=f(V)
E.2.1 . . .

Required for inverter usedin plant < 11.08KW

Ambient temperature (°C)

:125°C+5°C

Humidity (RH %)

11 65% + 5% RH

Instrumentation list

.| See table “Measurement equipment and

instrumentation”

Uncertainty

.| See table

| Lock-in: 0.2*PSyex (0r 0.2*Pninv) and 0.2*P Cinax

Lock-out: 0.05*PSax

.| Activation of the protection with a delay from 0 to 30

s with step of 1 s (Default setting: 3 s)

V,=1,10 Vn
Vy=1,08 Vn

V,;=0,92 Vn
V5=0,90 Vn

Figura 39 — Curve caratteristiche standard Q = f(V) (7

Default settings: V/Vn Q/Pn%
V2i 0.90 Qmax
Vi 0.92 0.00%
Vis 1.08 0.00%
V2s 1.10 Qmin

Supplementary information:
The settingofk = 0 + 1 with steps of 0.01

The setting of Q(V) function is enabled by a local command of the inverter.

OPEIALON ..vvviiiiieieeeee e e e et e e e e e e e e e e :| see cower page.
SUPEBIVISOL ..eviiiieeeeeeeeee ettt e e e e e e eaaeaae e :| see cower page.
TESE DAB.....iviiiiiiiiiii et :| see cower page.
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Parametri definiti dal costruttore:
/ Parameters defined by the customer

. Vis = 1.08%Vn Va2s = 1.1%Vn Table A1
Discharge mode: PSmax k=0.1
Vi1i= 0.92%Vn Vai = 0.9%Vn Table A.2
X =1.08¢9 =1.19 Table A.3
Discharge mode: PSmax k=-0.1 Vis = 1.08%Vn Vas = 1.1%Vn aoe
Vi1i= 0.92%Vn Vi = 0.9%Vn Table A.4
=1.089 =1.19 Table B.1
S o1 Vis = 1.08%Vn Vazs = 1.1%Vn _
V1i = 0.92%Vn Vi = 0.9%Vn Table B.2
Vis = 1.08%Vn Vas = 1.1%Vn Table B.3
Charge mode: PCmax k=-0.1 = - 2 >
Vi1i= 0.92%Vn Vi = 0.9%Vn Table B.4
Table A.1: Discharge mode with k=0.1
Set Point Measure
Q/Qn[%]
P/PSmax N P/Psma | Vout Q expected AQ% | LIMITS | RESULT
n
(%] (%] [Vl [Var]
=k Qmax
<20% 1.07 -4.09% <+5% Sn P
19.15% | 2465 55.89 | S*5%sSn
=k Qmax
<20% 1.09 4.15% | <%5% sn p
19.14% | 250.3 51.7 | S£3%sS0
<20 % '04 Qmax o P
- <+5%
5 300 1.0 0w | 067% | sesusr
30.24% | 2504 | -1502.6
-0.4 Qmax - 0, <+5% S
40% 109 1 40.26% | 2502 | -1494.9 o 0.57% " P
-0.4 Qumax 279 <+5% S|
50% 109 1 50.34% | 2500 | -1432.0 Y 0.27% " P
-0.4 Qmax .129 <+5% S|
60% 109 1 603206 | 249.9 | -1442.9 Q 0.12% " P
-0.4 O 039 <+5%S
% Y99 | 7037% | 249.8 | -1449.7 ° 0.03% i
-0.4 Oprax 289 <+5%S
80% Y99 | 80.36% | 247.7 | -1430.8 ° 0.28% o
0 -0.4 Qmax -0.229 <+5% S
90% 109 1 907206 | 2496 | -1468.8 E 0.22% " P
-0.4 Qmax <+5% S|
100% 109 | 97.89% | 2496 | -14975 ne -0.61% " P
0, 0.9 Qmax .159 <+5% S|
100% 1101 902206 | 2519 | -3180.7 < 1.15% | ==9%Sn P
100 %
> 10% 1.10 0.9 Qmax -0.57% | =+5% sn P
° 10.19% | 253.0 -3309.7
10 % =K Qmax
1.10 -4.14% | <+5% sn P
> =5% 4.04% | 253.0 5263 | S*%%sSN
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Table A.2: Discharge mode with k= 0.1
Set Point Measure
Q/Qn(¥d AQ% | LIMIT | RESULT
0
P/PSmax - P/PSmax Vout Q expected
(%] (%] [V] [Var]
<20% 0.93 v g | 3:68% | =x5%sn =
19.18% | 2140 | 8737 | *3%sSM
<20% 0.91 £5 %S -3.60% <+5% Sn P
19.17% | 209.2 | 9307 | S*5%SM
<20 % 0.6 Qmax
S 300 0.91 1080 -0.20% | <%5% Sn =]
6 30.04% | 209.3 | 2163.3
0.6 Qmax 0, <+5% S
40% 091 1 40.10% | 209.1 | 22016 e 0.31% " P
6 Qe 19% | <+5%S
50% 091 1 50120 | 209.0 | 2192.6 00 0.19% " P
.6 Qmax .069 <+5% S
60% 091 1 60.17% | 208.8 | 2182.7 0-6Q 0.06% " P
.6 Qumax -0.329 <+5% S
0% 091 1 70.17% | 2087 | 2154.0 0-6Q 0.32% | ==5%Sn P
0.6 Qmax -0. 0, <+5% S
80% 091 | g0.18% | 208.6 | 2136.3 E 0.56% " P
0.6 Qmax -0.049 <+5% S
90% 091 | g587% | 2085 | 2175.0 Q 0.04% " P
0.6 Qmax .009 <+5% S|
100% 091 | g671% | 2085 | 2177.9 . 0.00% " P
max - . 0 S o= 50/0 S
100% 090 | 75850 | 206.3 | 3541.6 . 1.18% | ==5%sSn P
100 %
> 10% 0.90 Qnmax -0.50% <+5% Sn P
° 9.77% 205.7 3592.6
10 % ~K Qmax
> <5% 090 (< 5 %Sn) -3.69% | =«5%Sn P
=% 4.03% 205.7 86.51 =
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Table A.3: Discharge mode with k= -0.1
Set Point Measure
Q/Qn(34 :
P/PSmax VIV P/Psmax | Vout Q expected AQ% | LIMIT | RESULT
n
(%] (%] [V] [Var]
~K Qmax
<20% 1.07 15 oS -4.06% <+5% Sn P
19.14% | 246.3 5g.72 | §*5%sSn
=_k max
<20% 1.09 K 5?/ . -4.04% | =+5% sn p
< (0]
19.07% | 250.7 50.75 | §*%%sSn
<20 % -0.6 Qmax
-~ 1.09 e D5 1.24% <+5% Sn P
0 30.26% | 250.8 | -2085.0
40% 109 1 40.20% | 2508 | 21644 | O8Cm | 0.18% | ==5%Sn P
>0% 109 1 503106 | 2507 | -21732 | O%@m | 0.06% | s=s%sn P
60% 1.09 -0.6 Qmax -0.159 <+5% S|
’ 60.35% | 250.6 | -2188.9 > 0.15% " P
70% 1.09 -0.6 Qmax -0.019 <+5% S|
’ 70.36% | 250.4 | -2179.0 e 0.01% " P
80% 1.09 80.38% 250.3 21816 -0.6 Qmax -0.05% <+5% Sn P
90% 109 1 90.38% | 2501 | 21379 | O8O | 0.53% | ==o%sSn N
100% 1.09 95.78% 250.0 21441 -0.6 Qmax 0.45% <+5% Sn P
100% 1.10 -Qmax .659 <+5% S
’ 87.81% | 252.0 | -3581.4 e 0.65% " P
100 %
> 100 1.10 -Qumax 0.84% <+5% Sn P
° 10.17% | 253.0 -3567.3
10 % =K Qmax
S <5 1.10 < +5%5n) 4.14% | =+5% sn =)
=% 4.04% 253.0 52.19 =7
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Table A.4: Discharge mode with k= -0.1
Set Point Measure
Q/Qn(¥d AQ% | LIMIT | RESULT
0
P/PSmax - P/PSmax Vout Q expected
(%] (%] [V] [Var]
=K Qmax
<20% 0.93 £5 %S -3.67% <+5% Sn P
19.18% | 2140 | 87.83 | *5%sSN
='k Qmax
<20% 0.91 £5 %S -3.59% <+5% Sn P
19.18% | 209.1 | 9400 | S*5%SM
<20 % 0.4 Qmax
S 300 0.91 1080 0.68% | <x5% sn =]
6 30.12% | 209.2 | 1502.7
0.4 Qmax 0, <+5% S
40% 091 1 4027% | 209.1 | 14615 e 0.13% " P
0.4 Qmax 0, <+5% S
50% 091 | 50.20% | 209.0 | 1453.3 © 0.02% " P
0.4 Qmax 0, <+5% S
60% 091 | 60.24% | 208.8 | 1460.1 g 0.11% § P
0.4 Qmax N 0, <+5% S
0% 091 1 702006 | 2087 | 1441.2 Q 0.14% " P
0.4 Qmax - 0, <+5% S
80% 091 | 80.22% | 208.6 | 1399.9 e 0.69% ! P
0.4 Qmax 0, <+5% S
90% 091 | 8869% | 208.4 | 1464.2 < 0.16% " P
0.4 Qmax - 0, <+5% S
100% 091 | 8876% | 208.4 | 1445.6 S 0.09% " P
0.9 Qmax -1. 0, <+5% S
100% 090 | 7g56% | 2058 | 3176.4 < 1.21% | ==5%sSn P
100 %
> 1000 0.90 0.9 Qmax -0.57% | =%5% Sn P
° 9.81% 205.3 | 3224.2
10 % =K Qmax
S <59 e ) -3.68% | <+5% Sn P
=% 4.05% 205.3 87.17 =
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Table B.1: Charge mode with k=0.1
Set Point Measure
Q/Qn(%d AQ% | LIMIT | RESULT
P/PCmax V/Vn P/PCmax Vout Q expected o
(%] (%] [V] [Var]
~K Qmax
<20% 1.07 %S -3.25% <+5% Sn P
+
19.13% | 246.1 119.6 | E5%SM
= 'k Qmax
<20% 1.09 s -3.13% | =+5% Sn p
< + 0
19.90% | 251.3 128.4 | SE5%SM
<20 % '04 Qmax
S a0 1.09 o 1.26% <+5% Sn P
° 30.52% | 251.2 | -1357.5
40% 1. -0.4 Qmax (0] <+5%S
0% 09 40.34% | 251.4 | -1373.8 > 1.04% " P
50% 1.09 -0.4 Qmax .689 <+5% S
° 50.39% | 251.5 | -1400.7 Q 0.68% " P
60% 1.09 -0.4 Qmax 229 <+5% S
° 60.51% | 251.6 | -1360.7 Q 1.22% " P
70% 1.09 -0.4 Qmax .859 <+5% S
° 70.64% | 251.6 | -1313.4 4Q 1.85% " P
80% 1.09 -0.4 Qmax .079 <+5% S
° 80.76% | 251.8 | -1371.8 4Q 1.07% | ==8%sn P
90% 1.09 -0.4 Qmax .019 <+5% S
° 90.95% | 251.8 | -1301.5 E 2.01% | ==8%sn N
100% 1.09 -0.4 Qmax -0.719 <+5% S
0 99.52% | 250.6 | -1504.9 © 0.71% | ==8% Sn P
100% 1.10 -0.9 Qumax .819 <+5% S
0 90.49% | 254.6 | -3206.1 & 0.81% " P
100 %
- 1.10 0.9 Qmax -0.12% | s£5% Sn P
° 10.40% | 254.1 | -3276.3
10 % =K Qmax
> < 5% (< %5 %Sn) "3.99% | =ze%en P
- (o] I 0
4.06% | 254.2 63.54
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Table B.2: Charge mode with k=0.1
Set Point Measure
Q/Qn(¥d AQ% | LIMIT | RESULT
0
P/PCmax - P/PCmax Vout Q expected
(%] (%] [V] [Var]
=K Qmax
<20% 0.93 £5 %S -3.26% <+5% Sn P
119.14% | 2140 | 1185 | S*5%SM
=k Qmax
<20% 0.91 s -3.23% <+5% Sn P
+ 50
119.15% | 2099 | 1208 | €*%%SM
<20 % 0.6 Qe
S 300 0.91 1080 0.66% | =+5%sn =]
6 -30.45% | 2098 | 2128.4
0.6 Qmax 0, <+5% S
40% 091 1 4056% | 209.9 | 2214.0 e 0.48% " P
6 O 0.39% | st5%s
>0% 0% | 50.80% | 2101 | 21485 | °°° 0-39% " F
.6 Qmax .230 <+5% S
00% 0% | 60.85% | 2102 | 21956 | °°° 0.23% " F
.6 Qmax -0.139 <+5%S
0% 0% | 71.00% | 2103 | 21680 | °°° 013% | =ssmen] P
6 Qe 34% | <:5%S
80% 091 | 8124% | 2104 | 2203.8 e 0.34% " P
.6 Qmax -0.939, <+5% S
20% 0% | -8s16% | 2105 | 21084 | °°° 0.93% i
0.6 Qmax -0.239 <+5% S
100% 091 | g7.9206 | 2106 | 2160.4 . 0.23% " P
0 max 429 <+5% S
100% 09 | -77.44% | 2083 | 36616 ° 042% | =eowsn| P
100 %
> 10% 0.90 Qe -0.29% | <+5% Sn P
° -10.42% 207.2 3608.3
10 % =K Qpmax
- -3.78% | <+5% Sn P
< 00 <5 n
=8 4.05% | 2072 | 797 | €%°%

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 131 of 209




- ® o
TUVRheinlan
TESTING
CNAS L3038
Test Report No.: CN21F5SR 001
Table B.3: Charge mode with k=-0.1
Set Point Measure
Q/Qn(%d AQ% | LIMIT | RESULT
(1]
P/PCmax V/Vn P/PCmax Vout Q expected
(%] (%] [V] [Var]
~K Qmax
<20% 1.07 s 3.34% | s+5%sn P
+
18.12% | 246.2 112.4 | €£5%SW
<20% 1.09 s 3.24% | <+5% sn =)
< + 0
219.12% | 2515 120.0 | *5%SM
<20 % -0.6 Qmax
S a0 1.09 o -0.43% | =£5% Sn P
° 30.17% | 251.4 | -2210.1
40% 1. -0.6 Qmax - 0, <+5% S|
0% 9 | 40200 | 2516 | -2227.0 > 0.65% " P
50% 1.09 -0.6 Qmax -0.309 <+5% S|
’ 50.37% | 251.7 | -2200.4 > 0.30% " P
60% 1.09 -0.6 Qmax 0 <+5% S|
’ -60.49% | 251.6 | -2081.2 > 1.29% " P
70% 1.09 -0.6 Qmax 0, <+5% S|
’ -70.66% | 251.8 | -2138.7 e 0.52% " P
80% 1.09 -0.6 Qmax - 0, <+5% S|
° -80.79% | 252.0 | -2185.3 g 0.10% | ==5%Sn P
90% 1.09 -0.6 Qmax -0.319 <+5% S|
’ 90.47% | 252.1 | -2201.4 e 0.31% | ==5%Sn P
100% 1.09 -0.6 Qmax 0, <+5% S|
’ 95.79% | 252.1 | -2149.8 e 0.38% | ==5%Sn P
100% 1.10 -Qmax 279 <+5% S|
’ 87.22% | 254.1 | -3534.4 e 1.27% " P
100 %
5 109 1.10 Quax 20.17% | =£5% sn >
° -10.10% | 254.3 | -3642.7
10 % =K Qmax
> < 5% 1.10 (< £5 % Sn) “4.00% | ==8%n P
=% : 4.04% 254.1 63.24 =7
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Table B.4: Charge mode with k=-0.1
Set Point Measure
Q/Qn(¥d AQ% | LIMIT | RESULT
0
P/PCmax - P/PCmax Vout Q expected
(%] (%] [V] [Var]
=K Qmax
<20% 0.93 £5 %S -3.24% <+5% Sn P
19.14% | 2140 | 1200 | €*5%sSNM
='k Qmax
<20% 0.91 £5 %S -3.24% <+5% Sn P
19.14% | 209.9 | 1200 | €*5%SM
<20 % 0.4 Qr
5 200 0.91 < 10500 10.21% | <+5%sn P
6 30.37% | 209.8 | 1435.9
0.4 Qmax - 0, <+5% S
40% 091 1 40.48% | 2100 | 14420 e 0.13% " P
0.4 Qmax 0, <+5% S
50% 091 1 50620 | 2101 | 1452.4 e 0.01% " P
0.4 Qmax 0, <+5% S
60% 091 1 60.709% | 2102 | 1497.2 g 0.60% " P
0.4 Qmax - 0, <+5% S|
0% 091 1 70.03% | 210.4 | 1432.0 Q 0.27% " P
0.4 Qmax 0, <+5% S
80% 091 1 g1.14% | 2105 | 14714 e 0.26% " P
0.4 Qmax 0, <+5% S
90% 091 | 90.33% | 210.6 | 1455.8 & 0.05% " P
0.4 Qmax 0 <+5% S
100% 091 | 90.37% | 2106 | 1462.3 S 0.14% " P
0.9 Qmax .399 <+5% S
100% 080 | 7979% | 2075 | 3296.1 < 0.39% | ==5%Sn P
100 %
R 0.90 0.9 Qmax -0.34% | =£5% Sn P
6 10.37% | 207.0 | 3241.3
10 % =K Qmax
S e 0.90 S -3.80% | <%5% Sn P
=% 4.04% 207.1 78.23 =
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8.5.3.1 TABLE: Limitazione della potenza attiv a per v alori di tensione prossimi al 110 % di Un

Bbis.7.1 / Active power limitation for voltage values nearto 100 % di Un

Ambient temperature (°C) ......ccvvviiiiiiiiiiiieieeas :[25°C+5°C

HUMIity (RH %0) ....vcveeeeeeeeeeee e | 65% + 5% RH

See table “Measurement equipment and

Instrumentation list .........ccvvviiiiiiiiiiiiieeeeene B 2
instrumentation

UNCEIAINTY  ..oeniieiieeie e eieees .| 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.

OPEIALOL ..vvueeeiiiiiee e e . | see cower page
SUPEIVISOI ..vviieeeeeiiiie e e e e . | see cowver page
TESE DAL, ..t . | see cowver page
Set Point Measure
Limits Result
VIV 110% [%0] Pout [W] Vout [V]
-2% 7395.1 247.9 - P

< 20% PSmax(forunidirectional)

0, -
+2% 7535.0 259.0 = 80% PCrmax(for bidirectional) i

-2% 7397.8 248.1 = P

Graph curve P=f(V):

10000.00 262.00
8000.00 260.00
£000.00 258.00
4000.00 256.00
254.00
— 2000.00 —
= 25200 &
5 0.00 5
o Nl o0t~ Mmoo 0o gl own o~ 250.00 ©
o N gt AN PO TN O MM e T -
200000 & & B S d d G M F S SN NG E S S o
TR 0 0 0 W 0N 0 P s e N e, 248.00
400000 S E S-S o oo dOC oA NES S S 246.00
-6000.00 244,00
-8000.00 242.00
-10000.00 240.00
P3(W) u3(v)
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% 5 TESTING
CNAS L3038

Test Report No.: CN21F5SR 001

8534 TABLE: Verificadellariduzione automaticadellapotenzaattiva in presenzaditransitori di
B sovrafrequenzasullarete
el /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ........ccociviiiiiiieiiieiiainnns : |25°C+5°C
Humidity (RH90) ...coveeniieii e . | 65% + 5% RH
INStUMENEALION TSt .......e.veveeeeeeeeeeeeeeee e . | See table "Measurement equipment and
instrumentation
UNCEraiNty .....ooveieieiiieeceeee e eee e e e . | Seetable
P Pi/P
t -3 — Sequenza A
s R S S A NPt it -
H - +ieve s Sequenza C
SU%Psmax————fL%Ti HJ\E t W'"'e' A ;
N s 1 ; s
! [RERREN N i A
o *”é’a| ....... i,t'l%. .1”_‘ N U e R ! | s
1 ; ! ) ' =tz i i i
00% Pomax 4:777 : i E js=ts=t E E §
oot g . %
bl 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
Snis an active nominal power of the inverter

OPErator ....vveeieieeee e : |seecower page
SUPEIVISOE ..ttt e e : |seecower page
TSt DA :  |seecower page
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Test Report No.: CN21F5SR 001
Sequence A
Actual
Set output Expected
Ste frequenc ower
- power 5 Y | power value smues limits Graph point
# 0 [Hz]
(o4 W] Wi
1 100% P'Smax 50.00 7500 7513.1 +2.5% Sn t1
2 100% P'Smax 50.15 7500 7509.0 +2.5% Sn t2
3 100% P'Smax 50.40 5192.25 5390.0 *+2.5% Sn t3
4 100% P'Smax 50.60 2884.5 3064.4 +2.5% Sn t4
5 100% P'Smax 51.49 -7384.5 -7355.0 +2.5% Sn t5
6 100% P'Smax 50.11 -7384.5 -7354.6 +2.5% Sn t6
7 100% P'Smax 50.00 7500 7534.5 +2.5% Sn t7
Sequence B
Actual
Step Set output frequency Expected power o .
power powervalue | ' . oo limits Graph point
# 9 [Hz]
(o4 W] Wi
1 50% P'Smax 50.00 3750 3767.2 *+2.5% Sn t1’
2 50% P'Smax 50.15 3750 3764.9 *+2.5% Sn t2’
3 50% P'Smax 50.40 2019 2159.1 *+2.5% Sn t3
4 50% P'Smax 50.60 288.75 419.7 *+2.5% Sn t4’
5 50% P'Smax 51.49 -7413.75 -7325.6 +2.5% Sn t5
6 50% P'Smax 50.11 -7413.75 -7324.9 +2.5% Sn t6’
7 50% P'Smax 50.00 3750 3803.0 +2.5% Sn t7
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A TUVRheinland®

CNAS L3038

Test Report No.: CN21F5SR 001
Sequence C’
Step Setoutput | foqency | Expected ngea: o _
. power oo powervalue | ', o limits | Graph point
[ W] [W]
1 0% P Smax 50.00 0 18.9 +2.5% Sq t1”
2 0% P Smax 50.15 0 12.0 +2.5% Sy t2”
3 0% P Smax 50.40 -1153.875 -1097.7 +2.5% Sy t3”
4 0% PSmax 50.60 -2307.675 -2206.7 +2.5% Sy t4”
5 0% PSmax 51.49 -7442.325 -7410.0 +2.5% Sy t5”
6 0% PSmax 50.11 -7442.325 -7408.9 +2.5% Sy t6”
7 0% PSmax 50.00 0 18.1 +2.5% Sq t7”

*Sequence C applicableonlyfor bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

-1000.00

-2000.00

-3000.00

-4000.00

1000.00

0.00

:20:16
1:59

:50

11:19:24
14:21:07

-5000.00

-6000.00

-7000.00

-8000.00

11:28:42
11:24183
11:2504
11:26!

111

P3(W)

8:50

52.00

11:27:07
1127:59
13:29:41
13:30:33
14:31:24
14:32:16
14:33:07
11:33:58
14:34:50
14:35:41
11:36:33

e FREQU3(Hz)

14:37:24
1188:15
14:39:07
11:39:58

51.00

50.00

49.00

48.00

47.00

46.00

45.00
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CN21F5SR 001

Grafico Sequenza B: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

6000.00

4000.00

H

2000.00

0.00

-2000.00

13:07:58
13:09:39
13:10:30
13:11:20
13:12:11
13:13:02
123:12:57
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-4000.00

-6000.00

-8000.00

-10000.00

52.00

51.00

Ve

13:15:34
13:16:24
13:17:15
13:18:05
13:18:56
13:19:47
13:20:37
13:21:28
13:22:18

P3(W) FREQU3(Hz)

50.00

49.00

13:27:22

48.00

13:26:31

47.00

46.00

45.00

Grafico Sequenza C*: Curvadi limitazione della potenza attiva rispetto alla frequenza

/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission gri
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Test Report No.: CN21F5SR 001
8.5.3.4 TABLE: Regolazione della potenza attiv a in presenza di transitori sulla rete di trasmissione
8.5.3.5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) .......ccociviiiiiiniiiieiiiinns :125°C+£5°C
Humidity (RH 96) ...oovieiieiieee e 1| 65% £ 5% RH
Aoeen IF See table “Measurement equipment and
Instrumentation liSt ...........ccoooviiiiiiiii, i o
ume instrumentation
UNCEAINTY ..ovueieeieiiee e eie e .| See table
P
. te=ts=ts tr=t7=1"7
100% Psmax ez te=ts -—a" . Sequenza A
' I | | —— —— Sequenza B
: . | : | | ----------- Sequenza C
50% Psmax | - - - N Y ) ) ‘I';_CP—"“
: O A R A £ .
: "'4.,;-:\ AR |
P R AR CERN R PN
' Lo |
| S SRR :
100% Pemax | - - - b - - - e - E _H. +t"2'5!e)+ﬁ
! ! R N S
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
Snis an active nominal power of the inverter

(O] 017 -1 (o] S PP . | See cover page
SUPEIVISOT .ivniiiiiii e e e eeens . | See cover page
TeSt Date.. ..o . | See cower page
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Test Report No.: CN21F5SR 001
Sequence A
Actual
Set output Expected
Ste frequenc ower
- power 5 Y | power value smues limits Graph point
# 0 [Hz]
(o4 W] Wi
1 50% P Smax 50.00 3750 3756.0 +2.5% Sn t1
2 50% P Smax 49.85 3750 3752.6 +2.5% Sn t2
3 50% P Smax 49.60 4822.5 4937.6 *+2.5% Sn t3
4 50% P Sax 49.40 5895 6044.7 +2.5% Sn t4
5 50% P Sax 49.11 7447.5 7569.5 +2.5% Sn t5
6 50% P Sax 49.89 7447.5 7567.8 +2.5% Sn t6
7 50% P Sax 50.00 3750 3730.7 +2.5% Sn t7
Sequence B
Actual
Step Set output frequency Expected power o .
power powervalue | ' . oo limits Graph point
# 9 [Hz]
(o4 W] Wi
1 0% P Smax 50.00 0 18.9 *+2.5% Sn t1’
2 0% P Smax 49.85 0 18.4 *+2.5% Sn t2’
3 0% P Smax 49.60 2145 2232.6 *+2.5% Sn t3
4 0% P Smax 49.40 4282.5 4394.6 *+2.5% Sn t4’
5 0% P Smax 49.11 7395 7452.5 +2.5% Sn t5
6 0% P Smax 49.89 7395 7453.0 +2.5% Sn t6’
7 0% P Smax 50.00 0 18.5 +2.5% Sn t7
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Test Report No.: CN21F5SR 001

Sequence C’

Actual
Step Set output frequency Expected power o .
power powervalue | ', o limits Graph point
# 0 [Hz]
[ (W] W]

1 100% P Cmax 50.00 -7500 -7446.4 +2.5% Sh t1”
2 100% P Cmax 49.85 -7500 -7468.2 +2.5% Sn t2”
3 100% P Cmax 49.60 -3214.3 -3102.8 +2.5% Sh, t3”
4 100% P Cmax 49.40 1071.5 1150.1 +2.5% Sn t4”
5 100% P Cmax 49.11 7285.7 7419.8 +2.5% Sn t5”
6 100% P Cmax 49.89 7285.7 7419.0 +2.5% Sn t6”
7 100% PCmax 50.00 -7500 -7513.5 +2.5% Sh t7”

*Sequence C applicableonlyfor bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attiva rispetto allafrequenza

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

8000.00

7000.00
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Test Report No.: CN21F5SR 001

Grafico Sequenza B: Curvadi limitazione della potenza attiva rispetto allafrequenza

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

8000.00 52.00
7000.00 51.50
6000.00 51.00
5000.00 50.50
4000.00 ) 50.00
3000.00 ﬁ 49.50
2000.00 49.00
1000.00 48.50
0.00 m— 48.00

[ = T = T e oy O O 3 T O T o s o T T~ S T T O oy ' e T s T S o R

Mmoo Mo Mo w =W = S w
F100000 8 S S AN M F RN OGP RS ST Mo S G~ ~Q 47.50

Lo B e B O o I o O I o I o I oV I o I o O Y T I o I T o T o O 0 T T o B o 0 R o 0 o 0 I 0

FAFT AT FTATAT AT TR

L I T I O T I O I I O T I I R I I R I I I I I I |

P3(W) FREQU3(Hz)

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
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Test Report No.: CN21F5SR 001

Bbis.7.4

TABLE: Limitazione dellapotenzaattivasu comando esterno provenientedal Distributore

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

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

25°C+5°C

Humidity (RH %0) ...couieeiiiiiiiiieee e :

65% + 5% RH

Instrumentation liSt .......ccovveieiiiiie e :

See table “Measurement equipment and
instrumentation”

UNCEIAINTY ..oenieeeitiieeii e :

Seetable

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.

OPEratOr ..ovvieeiieeee e . | See cowver page
SUPEIMVISOE ..eeiieei e e e e e e e aaees . | See cowver page
TSt DAL e . | See cowver page
Output Power | Output Power | A P/Pn e
Test Set Point expected measured RESULT
0, 0,
[W] [W] (%] (%]
50%P S max
1 2250 2282.6 0.43% + 2.5% P Smax PASS
- 30%P Sax
50%P Cirax
2 -2250 -2269.0 0.25% +2.5% P Smax PASS
—2>30% PCmax*

*Test applicableonlyfor bidirectional converters.
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Test Report No.: CN21F5SR 001

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
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Grafico Test 2: Limitazione della potenza attivain risposta a comando esterno
/ Graph Test 2: Active power limitation in coincidence with external command coming from the Electricity Distributor

-500

20:34.2
20:41.8
20:49.4
20:57.0
21:04.6
21:12.2
21:19.8
21:27.4
21:35.0
21:42.6
21:50.2
21:57.8
22:05.4
22:13.0
22:20.6
22:28.2
22:35.8
22:43.4
22:51.0
22:58.6
23:06.2
23:13.8
23:21.4
23:29.0
23:36.6
23:44.2
23:51.8

Time [s]

-1000

-1500

-2000

-2500

-3000

-3500

-4000

CEI 0-21: 2019-04
Annex A - B - Bbis Page 144 of 209

25/06/2019_Rev.00




A TUVRheinland® \v//

P
Z ElfsaiA
lacuk CNAS ox
’/ﬁ\\ el chasisoss

Test Report No.: CN21F5SR 001

Bbis.7.4.1 | TABLE: Verificadeltempo diassestamento ad un comando di incremento/riduzione di potenza
/ Check the settling time with external command to increase/decrease the power
Ambient temperature (°C) ........ooeeviiiiiiiiiniaiinn. :|25°Cx5°C
Humidity (RH %) ...ovieniiieieiee e . 165% £ 5% RH
Instrumentation list ................ccocovveiiiiiiiiveneennn.. s | See table “Measurement equipment and
instrumentation”
UNCEIAINTY ...oeveiiiieeeiee et . | Seetable

Supplementary information:

(@] 01T -1 (o] P . | See cover page
SUPEIVISOT ..viiieiiie e e e e e ae e . | See cover page
TSt Dale...eniiiieeee e . | See cover page
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CN21F5SR 001

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% P Smax
A.1* -2250 -2274 +2.5% Sp 1.6 <50 P
- 30% PCrmax
100% PSmax
A.2 2250 2267 +2.5% Sy 0.6 <50 P
- 30% PSax
Table B: Tempo di assestamento ad un comando di incremento della potenza attiva
/ Table B: Time of allignment after an active power increasingcommand
Output Power | Output Power Output Settling Settling
Test Set Point expected measured Power limit Time Time limit RESULT
[W] [W] [%] [s] [s]
100% P Cmax
B.1* 3750 3772 +2.5% Sy 2.4 <50 P
- 50% PSmax
0% PSmax
B.2 3750 3773 +2.5% Sy 14 <50 P
- 50% PSmax

*Test applicableonlyfor bidirectional converters.
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Bbis.8

TABLE: Emissione di componente continua nella corrente di uscita

/ICheck of DC currentinjection

Ambient temperature (°C)

:|25°C+5°C

Humidity (RH %)

1| 65% + 5% RH

Instrumentation list

: | See table “Measurement equipment and
instrumentation’

UNCEIAINTY ..ovuieeiiiiiieeiie et e e e :|See table
Temperature test: Reference Conditions
Bbis.8.1 TABLE: Verificadellaemissione di componente continua
/ Check of DC currentinjection.
- Power | Rated Ratei Current Injected rr\]//iallue D.C. injected value D.C. [%n] Lirmit

(%] W] Voltage | Cos¢ [Arms] [MA] 6]

n
’ el R|{S|T|R|S|T]| R S T ’

335 2500 230.2 | 0.999 (10.87| - - 128.98 - - 0.026% - - 0.5
665 4992 230.0 | 0.999 (21.69]| - - 2731 - - 0.013% - - 0.5
1005 7137 230.0 | 0.999 (30.99| - - |23.15 - - 0.007% - - 0.5

Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua

/ Check of protections againstthe DC currentinjection.

EaET EEmET Rated Rated Current [Arms] | Intervention value D.C. 1

. Voltage | Cos¢ Trip Time [ms]

(%] W] [Vrms] R S T [mA] | [%In] lgc > [s]
33t5 2503 2309 | 0.999 | 10.84 - - 143 1.32 0.5%lIn 674 1
66+ 5 4993 232.2 | 0.999 | 21.51 - - 151 0.70 0.5%lIn 670 1

1005 7558 233.3 | 0.999 | 32.38 - - 198 0.61 0.5%lIn 666 1
Pow er Pow er Rated Rated Current [Arms] Intervention value D.C. T [ms] Limit
Voltage | Cos@ Trip Time [ms

[%] W | (vrms] R | s | T | A [[%Mm] le>> [s]
33t£5 2498.6 | 231.2 | 0.999 | 10.83 - - 1.349 | 12.46 1A 171 0.2
66+ 5 4998.4 | 232.2 0.999 | 21.53 - - 1.372 | 6.37 1A 162 0.2

100+5 | 7548.6 | 233.3 | 0.999 | 32.35 - - 1.397 | 431 1A 141 0.2
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Bbis.8

TABLE: Emissione di componente continua nella corrente di uscita

/Check of DC currentinjection

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

25

°C+5°C

Humidity (RH %6) ..ceeeeieieieeeee e :

65% + 5% RH

Instrumentation list........cooovvieiiiiii e, :

See table “Measurement equipment and
instrumentation’

UNCEIAINTY ..ovuieeiiiiiieie e .| See table
Temperature test: +55°C £ 2°C
Bbis.8.1 TABLE: Verifica dellaemissione di componente continua
/ Check of DC currentinjection.
- - Rated Rated Current Injected value D.C. njected value D.C. [%n] Lirmit
Voltage | Cos¢ [Arms] [mA]
R S T R S T R S T
33t£5 2501 230.2 | 0.999 (1087 - - | 2878 - - | 0.026% - - 0.5
66+ 5 4994 230.0 | 0999 (21.71( - - 2751 - - 1 0.013% - - 0.5
1005 7144 230.0 | 0.999 (31.01( - - 2325 - - | 0.008% - - 0.5
Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua
/ Check of protections againstthe DC currentinjection.
Pow er Pow er Rated Rated Current [Arms] [ Intervention value D.C. Limit
Voltage | Cosg Trip Time [ms]
[%] MW | vrms] R S T |[mA]|[%In] | lo> [s]
0.5%
33£5 2501 230.9 | 0.999 | 10.88 - - 137 | 1.26 n 684 1
0.5%
66+ 5 4994 232.2 | 0.999 | 21.51 - - 141 | 0.66 n 654 1
0.5%
100+5 7555 233.3 | 0.999 | 32.38 - - 189 | 0.58 n 664 1
Pow er Power | Rated Rated Current [Arms] | Intervention value D.C. Limit
[%6nominal W Voltage [ Cos¢ Trip Time [ms] [s]
VA] [Vrms] R S T [A] [[%In] | loc>>
335 2497 231.2 | 0.999 | 10.81 - - 1.349 | 12.48 1A 161 0.2
66+ 5 4998 232.2 | 0.999 [ 21.52 - - 1.377 | 6.40 1A 152 0.2
100+5 7522 233.1 | 0.999 | 32.27 - - 1.383 | 4.29 1A 141 0.2
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Bbis.8 TABLE: Emissione di componente continua nella corrente di uscita
/Check of DC currentinjection
Ambient temperature (°C) ..........ccoceeeeevveenenn.ni | 25°C £ 5 °C
Humidity (RH %) ......ccovevviiiiiiiiiiieiiiieiieeennl: | 65% £ 5% RH
Instrumentation list.....................cococeeeeneenene... U | See table “Measurement equipment and
instrumentation”
uncertainty ......ccoccoeeeviiieiiieiiiiiiiiiieineeneeenen. s | See table
Temperature test: -10°C+2°C
Bbis.8.1 TABLE: Verificadellaemissione di componente continua
/ Check of DC currentinjection.
S B Rated Rated Current Injected value D.C. njected value D.C. [%n] Lirmit
Voltage | Cos¢ [Arms] [mA]
R S T R S T R S T
33t5 2504 230.2 | 0.999 |10.88| - - | 28.66( - - 0.026% - - 0.5
66+ 5 5011 | 230.0 | 0.999 |21.79| - - | 2731 - - | 0.013% - - 0.5
100+£5 | 7287 | 230.0 | 0.999 |31.68| - - | 2311 - - | 0.007% - - 0.5
Bbis.8.2 TABLE: Verifica delle protezioni contro I'immissione di componente continua
/ Check of protections againstthe DC currentinjection.
Pow er Power | Rated Rated Current [Arms] | Intervention value D.C. Limit
Voltage | Cos¢ Trip Time [ms]

[%] W | [vrms] R S T [[mA] |[%In] | lo> [s]
33+5 | 2512 | 2309 | 0999 | 1087 | - - | 141 | 130 | 0% 654 1
66+5 | 5001 | 232.2 | 0999 | 2153 | - - | 143 | 068 | 0% 642 1

100+5 | 7560 | 2333 | 0.999 | 32.40 | - - | 192 | os9 | %% 646 1
Pow er power | Rated Rated Current [Arms] [ Intervention value D.C. ) Limit

o Voltage | Cos¢ Trip Time [ms]

[%] W | vrms] R | s | T |I[A [[%In] le>> [s]
335 2501 | 231.2 | 0.999 | 10.81 - - 1.332 | 12.32 1A 162 0.2
66= 5 5001 | 232.2 | 0999 | 2154 - - 1.365 | 6.34 1A 161 0.2

100+5 | 7552 | 233.3 | 0.999 | 32.37 - - 1.377 | 4.25 1A 142 0.2
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Bbis.9 TABLE: Verificadellainsensibilitaagli abbassamentiditensione (LVFRT capability)
/ Check of the LVFRT capability

Ambient temperature (°C) .......ccocvvvviriieieeeeeeeeeeeenn, :|25°C+5°C

HUMIdity (RH 90) ©vvvvvveieeeeeeee e :| 65% + 5% RH

L _| See table “Measurement equipment and

Instrumentation list .........ccooeiiiiiii s ‘| instrumentation’
UNCEMAINTY ..oeuieiiieiee e e ee e .| See table

Tabella 8ter — Parametri relativi alla Figura 14b per la fault-ride-through capability dei
parchi di generazione oltre 11,08 kW

Uret 0,05 [p.u] Tclear 02s
Uclear 0,15 [p.u] Trect 02s
Urec1 0,15[p.u] Trec2 02s
Urec2 0,85 [p.u] Trec3 15s

1,00 |

0.35

0,70

Area di distacco

1 ammesso
0,15
0.05 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
=] = = =
B 15 2 g —

Figura 12Bbis — Requisiti per LVFRT.

Bbis.9.1

LVFRT - modalita di esecuzione e registrazione delle prove

Supplementary information:

OPEIator ....ueeeieiee e . | see cower page
SUPEIVISOT ..t . | see cower page
TSt Date.. e . | see cowver page
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Output power: 2500W

Limit: from 10 %to 30% PSmax.

Test

Residual magnitude

[V/Vn]

phase angle

[’]

Recovery

time

Recovery

time
Limit

R

S

Q1

P2

@3

[ms]

[ms]

1s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.10 £ 0.05

0.10 £0.05

0.10 £ 0.05

Oo

-120°

120°

67.8

400

la -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.87 £0.05

0.87 £0.05

0.10 £ 0.05

27°

-147°

120°

71.7

400

2s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.25 +0.05

0.25 +0.05

0.25 +0.05

Oo

-120°

120°

150.4

400

2a -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.88 +0.05

0.88 +0.05

0.25 +0.05

22°

-142°

120°

66.7

400

3s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.50 +0.05

0.50 +0.05

0.50 +0.05

Oo

-120°

120°

155.9

400

3a -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.90 +0.05

0.90 +0.05

0.50 +0.05

14°

-134°

120°

186.1

400

4s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.75 £0.05

0.75 £0.05

0.75 £0.05

Oo

-120°

120°

159.8

400

4a -- guasto simmetrico bifase
/two phases asymmetric
failure

0.94 +0.05

0.94 +0.05

0.75 +0.05

7°

-127°

120°

217.6

400

5 guasto asimmetrico bifase in
BT
/two phases asymmetric
failure

0.10 £ 0.05

1.0 £0.05

0.10 £0.05

Oo

-120°

120°

163.4

400

6 guasto asimmetrico bifase in
BT
/ three phases symmetric
failure

0.50 +0.05

1.0 £0.05

0.50 +0.05

Oo

-120°

120°

382.5

400
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Grafici: LVFRT
/ Graphs: LVFRT

Test 1s -- guasto simmetrico trifase
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B Delta
Time [s] 0:14.58245802 0:14. 7837654 0.2012892
Al 1/U1 [V] 2840619 2122152 -81.84672
Al1jU2 [V] -267.8404 -318.6119 -50.77148
Al 1/U3 [V] -25.83575 104.8591 130.6949
Al 1/11 [A] 8.267237 0594259 7.672978
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x
LT e R I R \‘-‘,_ ---------------------------------------------------------
2=
o &
0:14.25 0:14 vies 3 020G 0:15.00 [ ]
B Delta

Time [s] 0:14.820121 0:14.88T963 0.067342
U1_tRMS@X1-Hybrida.0 [V] 230.0348 230.3330 0.298203
U2_tRMS@X1-Hybrida.0 [V] 230.3690 230.3444 -0.024582
U3_tRMS@X1-Hybrida.0 [V] 230.1758 230.1405 -0.035294
P_t@X1-Hybrida.0 [W] -2.288081 1491458 1493.746

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 152 of 209




A TUVRheinland®

RERAR
ERR g A
for.|
TESTING
CNAS L3038

CN21F5SR 001

Test la -- guasto asimmetrico bifase

=)

AL1jUL-[V]

/ two phases asymmetric failure

2000-2000

AI1jU2 - [V]

AI1jU3-[V]

400.0-2000

AIL]11 - [A]

.0

400,

14.400 0:14.500 0:14.600 0:14.700 B o= 0:14.900 [ ]
A B Delta

Time [s] 0:14.5666838 0:14.7666963 0.2000125
Al 1/U1 [V] 151.0811 180.7524 38.67126
Al1/U2 [V] -208.1305 -240.7766 -31.64602
Al 1/U3 [V] 75.74130 46.26036 -29.48094
Al 1/11 [A] 28.39668 -17.96029 -46.35697
= g
6 Lbooidv bbb
A
=
- R T T T T
—
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R P B (P IR AN RPURRR R P DY D
W
S
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|
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28
DI_ L e e e
§ e B B H B B IR
=
- R T T e eSS
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T B EE e B RRCSEEEEr: EECTERFEPPPPE SRRPRPPPE (RS EERPPPPPETEEN EEPREETETRPPN FRRTEE
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0:14.400 0:14.500 0:14.600 0:14.700 o- %0 Bz 0:15.000 015100 L
A B Delta

Time [s] 0:14.8009932 0:14.8727077 0.0717145
U1_tRMS@X1-Hybrid4.0 [V] 230.0344 230.3405 0.306076
U2_tRMS@X1-Hybrid4.0 [V] 230.3680 230.3410 -0.026032
U3_tRMS@X1-Hybrid4.0 [V] 230.1783 230.1434 -0.034227
P_t@X1-Hybrid4.0 [W] -2.556562 1480.288 1482.844

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 153 of 209




A TUVRheinland®

lacws CNAS &
{"'/,ﬁ\\\‘\} \l CNAS L3038

Test Report No.:

CN21F5SR 001

Test 2s -- guasto simmetrico trifase
/ three phases symmetric failure

AI1jUL-[V]

2000-2000

AI1{U2 - [V]
%

g O
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T gl b [
E

L e R R R

:I [ P P L4

=

e S e e I e R R
0:14.25 0:14.50 0:14.75 Bosw ol

A B Delta

Time [s] 0:14.561767 0:14.963848 0.402082

Al /U1 [V] 3258772 238.5440 -87.33321

Al1/U2 [V] -154.2633 -286.3820 -132.1187

Al 1/U3 [V] -170.9285 3287077 203.7993

Al 111 [A] 9.285665 1.415801 -7.869864
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[ B Rt EEEEEEEEEEEREEE REFR e ren errrnrrreerrens FoPERERES FEEEE EEEEEEEEEEEEH TR
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0:14.00 0 o151

A B Delta

Time [<] 0:15.002968 0:15.153409 0.150440

U1_tRMS@X1-Hybrid4.0 [V] 230.0329 230.3062 0273315

U2_tRMS@X1-Hybrid4.0 [V] 2303686 230.347T7 -0.020950

U2_tRMS@X1-Hybrid4.0 [V] 230.1618 230.1222 -0.039642

P_t@X1-Hybrid4.0 [W] -2.512414 1469.157 1471.669
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Test 2a -- guasto asimmetrico bifase

/ two phases asymmetric failure

AlLjUL-[V]

NWWNVW

2
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NN W L]
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e R B S I R R R e A TP R
01275 D:14, 0:14.25 D cux 0:14.75 [ ]
A B Delta
Time [s] 0:14.034869 0:14.436247 0.401378
Al 1/U1 [V] 310.0448 234.0057 -76.03908
Al 1/U2 [V] -240.9709 -310.1721 -69.20124
Al 1/U3 [V] -68.28261 73.86256 142.1452
Al 1/11 [A] 8741499 -0.014901 -8.756400
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g 3
g
]
a' e
A B Delta
Time [g] 0:14.47878 0:14.54546 0.06668
U1_tRMS@X1-Hybrid4.0 [V] 2300687 230.3266 0.256836
U2_tRMS@X1-Hybrida.0 [V] 2303436 2303212 -0.022430
Uz_tRMS@X1-Hybrid4.0 [V] 230.1927 230.1584 -0.034271
P_t@X1-Hybrid4.0 [W] -2.679912 1470.009 1472689
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Test 3s -- guasto simmetrico trifase
/ three phases symmetric failure
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A B Delta
Time [s] 0:15.002969 0:15.153409 0.150440
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Test 3a -- guasto asimmetrico bifase
/ two phases asymmetric failure
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Al 1/U32 [V] -11.43003 162.0536 173.4836
Al 1/11 [A] 8.66T732 0.355654 -1.712079
i
S . O Y A A R N B A RN
H
=g
= - el Sl ul Sl Sl PP S =i Nl = s it e e o Nl il el P
é ..........................................................................................................................................................
=2 N o O B SRR S N N AR DR N
3¢
5 S
B e P TR S LY P T Tt Y SR L SR E SRR ST EF PSSP e O PR
o e I e I St N A DR N
=
= N o N B SRR BTN NPT N AR DU N
L O B R R NN R N AT B
R DO D U U UT e UUOos: NUUU OO TR UUNvos NOURUO U WO | AR | R R
g
0:13.75 0:14.00 01425 0:14.50 01475 oL 0:15.25 [ELT b |
A B Delta
Time [s] 0:14.831542 0:15.017643 0.186101
U1_tRMS@X1-Hybrid4.0 V] 2300747 2303120 0237305
U2_tRMS@X1-Hybrid4.0 [V] 230.3596 230.3465 -0.013138
Uz_tRMS@X1-Hybrid4.0 V] 230,134 2301523 _o.0azssT
P_t@X1-Hybrid4.0 [W] -2.399261 1467.272 1469.671

CEI 0-21: 2019-04
Annex A - B - Bbis

25/06/2019_Rev.00

Page 157 of 209




T Wy, ERAR]
- N\ 7,
A T'UVRheinland® ik CVAS B
N el chasiooss
Test Report No.: CN21F5SR 001
Test 4s -- guasto simmetrico trifase
/ three phases symmetric failure
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Test 4a -- guasto simmetrico bifase

/ two phases asymmetric failure
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CN21F5SR 001

5 guasto asimmetrico bifase in BT

/ two phases asymmetric failure
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A B Delta
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6 guasto asimmetrico bifase in BT
/ three phases symmetric failure
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Al 1/U3 [V] -T8AT16T 269.9888 348.4605
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Test Report No.:
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TESTING

CNAS L3038

CN21F5SR 001

Output power: 7500W

Limit: from > 90% P Smax

Test

Residual magnitude

[V/Vn]

phase angle

[’]

Recovery

time

Recovery

time
Limit

R

S

Q1

P2

@3

[ms]

[ms]

1s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.10 £ 0.05

0.10 £0.05

0.10 £ 0.05

Oo

-120°

120°

95.7

400

la -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.87 £0.05

0.87 £0.05

0.10 £ 0.05

27°

-147°

120°

104.2

400

2s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.25 +0.05

0.25 +0.05

0.25 +0.05

Oo

-120°

120°

1135

400

2a -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.88 +0.05

0.88 +0.05

0.25 +0.05

22°

-142°

120°

94.8

400

3s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.50 +0.05
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Oo

-120°

120°
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400

3a -- guasto asimmetrico bifase
/two phases asymmetric
failure

0.90 +0.05

0.90 +0.05

0.50 +0.05
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120°

131.2

400

4s -- guasto simmetrico trifase
/ three phases symmetric
failure

0.75 £0.05
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Oo

-120°

120°
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400

4a -- guasto simmetrico bifase
/two phases asymmetric
failure
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400

7 guasto asimmetrico bifase in
BT
/two phases asymmetric
failure
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400

8 guasto asimmetrico bifase in
BT
/ three phases symmetric
failure
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CNAS L3038

Test Report No.: CN21F5SR 001

Grafici: LVFRT

/ Graphs: LVFRT

Test 1s -- guasto simmetrico trifase
/ three phases symmetric failure

7

2000-2000

2000-2000
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A B Delta
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500.0:
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CN21F5SR 001

Test la -- guasto asimmetrico bifase
/ two phases asymmetric failure

g
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Test Report No.: CN21F5SR 001

Test 2s -- guasto simmetrico trifase

/ three phases symmetric failure

g
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Test 2a -- guasto asimmetrico bifase
/ two phases asymmetric failure
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Test 3s -- guasto simmetrico trifase
/ three phases symmetric failure

g
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Test 3a -- guasto asimmetrico bifase
/ two phases asymmetric failure
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Test 4s -- guasto simmetrico trifase

/ three phases symmetric failure

g
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Al 1/U2@[RemoteNode] [V] 2745924 134.4452 409.0376
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Test 4a -- guasto simmetrico bifase
/ two phases asymmetric failure
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guasto asimmetrico bifase in BT
phases asymmetric failure
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6

/ three phases symmetric failure

guasto asimmetrico bifase in BT

g
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TESTING
CNAS L3038

CN21F5SR 001

Bbis.10

TABLE: Verificadellainsensibilitaalle richiusure automatiche in discordanzadifase
/ Check of the insensibility to the re-closures when phases are in discordance

X Bbis.10.1 Test su rete simulata
/ Teston simulated grid

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

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

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

25°C+2°C

Humidity (RH %) .....cooeveeniiiiiiieanes :

35%

Instrumentation list ............ccoevvvenene. :

See table “Measurement equipment and

instrumentation’

uncertainty ........occoeevvieiiiiiniiienins :| See table

Supplementary information:
Test made with grid simulator as follow:

Simulatore di rete

Rete in c.a.
Tensione di rete Genge;tcre
(Zs) simulata "
(V)

______________________________‘:}

OPEIALOT .oiiiiieiiiiiiiiiieiii e e e e e e e e e e e e e eeeaeaes :| see cover page
SUPEIVISOI .ot e e e e e e e e e e eeaaeees :| see cover page
TSt DAE....vvveeiiiiiiiie e ee e e e e e e e e e e e e e e e e eeeeaeneanees :| see cover page
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Test Output Power | Output Current Phase Phase Result
displacement displacement
0 [A] Prac Prac
[°] [°]

No damage

1 7155 31.10 +90° +90° inverter
connected
No damage

2 7481 32.46 -90° -90° Inverter
connected
No damage

3 7510 32.58 +180° +180° Inverter
connected
No damage

4 7504 32.56 180° 180° inverter
connected
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A TUVRheinland®

TEST#1: +90° phase displacement

D504 30244, WY55280559: Tue Mar 16 10:59:13 2021

SO0y 2 50.04;

[ KEYSIGHT |
TECHRN

11

1000:1

TEST#2: -90° phase displacement.

[ KEYSIGHT |
TECHM:

1000:1
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TEST#3: +180° phase displacement

D50 30244, MY55250559: Tue Mar 16 11:04:18 2021
1 f2 W/ 0.04¢

100:1
1000:1

+25.00V
100:1 | DC 1000:1

DS0-¢ 30248, WY5E280559: Tue Mar 16 11:07:33 2021
. T ,

KEYSIGHT

TECHN

A0 0k

HIE i
100:1

1000:1

C100:1 | oC 1000:1
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TESTING RESULTS

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

(] Case A—P1 (Pwn)and C1 (Ewn)

X Case B — PN (Puax) and C (Emi)

[] Case C— modeule base P (Pun) and C1 (Evn)

[ Case D — module base P (Pwn) and module base C (Ewn)

8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1

Bbis.6.2
Ambient temperature (°C) .........ccoveiiviiiiiineinnnn. l25°Cc+5°C
Humidity (RH %) ......coovviiiiiiiiiiiieeeeeee, | 65% + 5% RH

See table “Measurement equipment and

Instrumentation list........cooeviiiiiiiiiiie instrumentation’

UNCertainty .........coooevevviiiiiiiiiiiiiiiieeiiineeeenenn. | See table

Max. cos@ declared....................ccceeeeeeeeennennnnn. | [ cos@: 0.9 = Pout< 11.08 KW (triangular)
X Q/Pn% = 48.43% >Pout > 11.08 KW (rectangular)

P/P, [%]

100

) PSMAK/PF t%]

-48,43 +48,43

(‘Qnrnr) (*’Qma:)
e (e
are, (%]

Pemsax/Po [%]

. 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.
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OPEIALOI .. | See cowver page
SUPEIVISOT vt eene :| See cover page
TSt Dae.. ..o | See cowver page
TABLE: Reactive power production with set point Q = 0
Active Power Reactive Power DC Power Pow er Factor
Power Step
[wW] [%6Sn] [VAr] [%6Sn] [w] [%6Sn] Coso
90% - 100% PSmax 2944.8 | 89.24% -127.2 -3.85% 2998.7 | 90.87% 0.999
70% - 80% Psmax 2267.1 | 68.70% -118.7 -3.60% 2301.1 | 69.73% 0.999
50% - 60% Psmax 1663.3 | 50.40% -110.6 -3.35% 1695.2 | 51.37% 0.998
30% - 40% PSmax 983.1 | 29.79% -100.2 -3.04% 1001.1 | 30.34% 0.995
10% - 20% PSmax 302.7 9.17% -101.5 -3.08% 313.8 9.51% 0.948
10% - 20% Pcmax -454 11.35% -100 2.50% -501 -12.53% 0.976
30% - 40% Pcmax -1210 | 30.25% -130 3.25% -1457.2 | -36.43% 0.994
50% - 60% Pcmax -1967 | 49.18% -169 4.23% -2052.3 | -51.31% 0.996
70% - 80% Pcmax -2801 | 70.03% -203 5.08% -2883.6 | -72.09% 0.997
90% - 100% Pcmax -3638 | 90.95% -229 5.73% -3733.5 | -93.34% 0.999
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Test Report No.: CN21F5SR 001

TABLE: Reactive power adsorbed with set point Q = Qmin

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% P cmax -3435.3 | -85.88% | -1936.0 | -48.40% | -3547.2 | -88.68% -0.871
70% - 80% P cmax -2835.8 | -70.89% | -1940.9 | -48.52% | -2896.6 | -72.41% -0.825
50% - 60% Pcmax -2022.3 | -50.56% | -1949.2 | -48.73% | -2110.3 | -52.76% -0.720
30% - 40% Pcmax -1211.3 | -30.28% | -1957.8 | -48.95% | -1286.5 | -32.16% -0.526
10% - 20% Pcmax -402.0 | -10.05% -45.9 -1.15% -432.2 | -10.80% -0.200
10% - 20% P smax 334.0 10.12% -26.8 -0.81% 357.0 10.82% -0.201
30% - 40% Psmax 997.9 30.24% | -1636.3 | -49.59% | 1066.2 | 32.31% -0.521
50% - 60% P smax 1659.7 | 50.29% | -1644.8 | -49.84% | 1726.2 | 52.31% -0.710
70% - 80% PSmax 2322.1 | 70.37% | -1653.0 | -50.09% | 2385.8 | 72.30% -0.815
90% - 100% P Smax 2852.0 | 86.42% | -1660.0 | -50.30% | 2978.1 | 90.24% -0.864
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Test Report No.:

CN21F5SR 001

TABLE: Reactive power produced with set point Q = Qmax

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% Pcmax -3513.5 | -87.84% | 1975.2 49.38% | -3614.6 | -90.37% 0.872
70% - 80% Pcmax -2845.2 | -71.13% | 1967.6 49.19% | -2926.1 | -73.15% 0.822
50% - 60% Pcmax -2032.2 | -50.80% | 1959.3 48.98% | -2117.1 | -52.93% 0.720
30% - 40% Pcmax -1221.8 | -30.55% | 1951.0 48.77% | -1283.8 | -32.10% 0.531
10% - 20% Pcmax -413.5 | -10.34% 22.3 0.56% -435.7 -10.89% 0.208
10% - 20% Psmax 324.3 9.83% 10.3 0.31% 364.4 11.04% 0.199
30% - 40% Psmax 988.4 29.95% 1587.4 48.10% 1063.2 32.22% 0.529
50% - 60% P smax 1650.9 | 50.03% 1580.1 47.88% 1706.0 51.70% 0.722
70% - 80% P smax 2312.6 | 70.08% 1573.1 47.67% 2408.0 72.97% 0.827
90% - 100% P Smax 2891.0 | 87.61% 1567.0 47.48% 2929.3 88.77% 0.879
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Grafico: P/Q

/ Graph: Maximum reactive power adsorbed (Qmin) and produced (Qmax) as a function of the active
power fed into the grid.

100%
80%

60%

409

%60% -40% 20% 60%

-100%
Q/sn
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Bbis .6.6 TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica
Bbis.6.7 | C0s®=f(P)
/ Automatic production of reactive power according to a characteristic curve cos ¢=f(P)
Annex E
E2
Ambient temperature (°C) .........cccceeeeeviiieeeeiinnnnnn.: [ 25°C 25 °C
Humidity (RH%) .......ccovvvieviieiiieieecieeieeieeieennen. s | 65% + 5% RH
Instrumentation list......................cccceeooeeeeeeeeeeee.... | See table “Measurement equipment and
instrumentation’
uncertainty .........ccovveiviiiiiiieiiieiiieiieineeeeeeenenns | See table
] Q/Pn% = 48.43% >Pout > 11.08 KW
Setvalue.........ooeoeeiiiiiiiiisciciecieeeeeeeeeenan 2 | LOCK-IN: 1,05 VN
(Vnand 1.1 Vn with steps of 0.01)
Lock-out: 230 V or 50%PSax
(0.9 Vn and Vn with steps 0f 0.01)

09

— Curva caratteristica standard

HANNIIININ

I Max deviazione Acosp = + 0,01

e

>
P

P/Pn

NN

% Nessuna regolazione
(cose =+0,98

Capacitivo
N

DN

R
»
k
3
»
:&

////////

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

Supplementary information:
- Function must be anable by a local command of the conwverter.
- Eachvalue must be reach in< 10s.

OPEIALON .oviieeieeeeieeecie et :| see cover page
SUPEIVISOT .eeiieeieiieciiiiiieee e e e e :| see cover page
TESE DAB..vvviviieeieeeee et : | see cover page
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Tabella Bbis.7: Erogazione automatica di potenzareattivasecondo unacurva caratteristicacos @=f(P)
/ Table Bbis.7: cose=f(P)

P[’O/PO]” [vF\)/] V[‘\’/‘]” [V?lr] Cosp | Coso | aqQ Limit | RESULT
20 1513 | 237.9 -110 -1.00 1.000 0.00 AQ/Pn P
30 2268 238.1 -117 -1.00 1.000 | -110.00 +2.5% P
40 3020 238.3 -126 -1.00 1.000 | -117.00 +2.5% P
50 3774 238.5 -137 -1.00 1.000 | -126.00 +2.5% P
60 4527 238.8 -145 -1.00 1.000 | -137.00 +2.5% P
60 4636 243.3 -986 -0.981 0.976 | -145.00 +2.5% P
70 5282 243.5 -1610 -0.957 | 0.959 | 40.04 +2.5% P
80 6036 243.7 -2093 -0.945 | 0.939 | -52.02 +2.5% P
90 6786 244.0 -2983 -0.916 | 0.919 | 116.94 +2.5% P
100 6853 244.0 -3045 -0.914 | 0.917 | -72.57 +2.5% P
100 6846 231.7 -3064 -0.913 | 0.917 | -69.18 +2.5% P
100 7434 226.5 -195 -1.00 1.000 | -95.04 | +2.5% Pn P

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

8000.00 -0.86
7000.00 ; _| -0.88
6000.00 -0.90
5000.00 -0.92
4000.00 -0.94
3000.00 -0.96
2000.00 -0.98
1000.00 -1.00
0.00 -1.02

[ o S s BT TS o O oV IR T e T e T o T v Y S W T W T L Y ' Y ¥ O N I e T T o

T N O TN O TN TN A NN AN M M o=

CRN B B8RS S AN FTR AN GERAS oo

[ I e T e T e e Y e T I I O T T O O T I O O T T O ¥ I o Y . Y Y

L I I I I I I I I I I I I I I I I I I I I |

e P3(W) PF3
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0.00 250.00

R ELE Y EELE RS R R 2in

S~ ©aSS oA AFFH S~~~ a S A N
-500.00 2@ o oo oo RN R S S S ST SR HLY NS HLT ELS SR B 245.00

[T R R o R o R R & n-zanan—sen (EE I SHES)

B T T R R R A A A Ao HAHA
-1000.00 240.00
-1500.00 235.00
-2000.00 230.00
-2500.00 225.00
-3000.00 220.00
-3500.00 215.00

() 3(Var) e—(3(V)
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Test Report No.: CN21F5SR 001

8534 TABLE: Verificadellariduzione automaticadella potenzaattiva in presenzaditransitori di
o sovrafrequenzasullarete
ShBkeky /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ........ccociviiiiiiieiiieiiainnns : |25°Cx5°C
Humidity (RH96) ...coveeniei i . |65% +5% RH
Instrumentation list ............cooeoiiiiiiiiiiiee . | See table Mfea?urement equipment and
instrumentation
UNCENAINTY ..oeuieeieieieee e eae e . | Seetable
P Pi/P
\mwsmax””;‘_el; 2 - Zequenzag
: Lo - SeqenzaC
50%Psmaxﬁ—f:9“—jgl—~f—h:m . :I.J ts - e, RS i-

NS

' '
H H T\
1 1 ,
"1 "2
0% L) B | B et '
Hrafl g
' H 1 ! ‘..
H ! s
i !
' ; ' ' '
l : ll ! !
' : ' . ' fs=t5=t
00% Pomax | - - - 4 - - - — - — -~ : L =
1 A ‘ ! :
vowstr=rr 0 , '
! os=este’ 1! i ' !
)] Il 1
s € 50 501 50,15502 504 508 515 T[Hz]

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

oo s s afp

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
Snis an active nominal power of the inverter

OPEIALON vttt : |seecower page
SUPEIVISOE ..ttt e e : |seecower page
TSt DA ot :  |seecower page
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Sequence A
Actual
Set output Expected
Ste frequenc ower
- power 5 Y | power value smues limits Graph point
# 0 [Hz]
(o4 W] Wi
1 100% P'Smax 50.00 3500.0 3264 +2.5% Sn t1
2 100% P'Smax 50.15 3500.0 3266 +2.5% Sn t2
3 100% P'Smax 50.40 2351.2 2120 *+2.5% Sn t3
4 100% P'Smax 50.60 1202.4 987 +2.5% Sn t4
5 100% PSmax 51.49 -3909.1 -4006 +2.5% Sn t5
6 100% P'Smax 50.11 -3909.1 -4033 +2.5% Sn t6
7 100% P'Smax 50.00 3500 3278 +2.5% Sn t7
Sequence B
Actual
Step Set output frequency Expected power o .
power powervalue | ' . oo limits Graph point
# 9 [Hz]
(o4 W] Wi
1 50% P'Smax 50.00 1750 1662 *+2.5% Sn t1’
2 50% P'Smax 50.15 1750 1662 *+2.5% Sn t2’
3 50% P'Smax 50.40 870.3 760 *+2.5% Sn t3
4 50% P'Smax 50.60 9.3 -125 *+2.5% Sn t4’
5 50% P'Smax 51.49 -3923.1 -4009 +2.5% Sn t5
6 50% P'Smax 50.11 -3923.1 -4029 +2.5% Sn t6’
7 50% P'Smax 50.00 1750 1662 +2.5% Sn t7
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Sequence C’
Actual
Step Setoutput | g ency | EXpected power o _
power powervalue | ', o limits | Graph point
# 0 [Hz]
[ W] [W]
1 0% P Smax 50.00 0 -3.0 +2.5% S, t1”
2 0% P Smax 50.15 0 -3.0 +2.5% S, t2”
3 0% P Smax 50.40 -637.5 --651 +2.5% Sy t3”
4 0% PSmax 50.60 -1458 -1268 +2.5% Sq t4”
5 0% PSmax 51.49 -4125 -4009 +2.5% Sn t5”
6 0% PSmax 50.11 -4125 -4015 +2.5% Sn t6”
7 0% PSmax 50.00 0 -3.0 +2.5% Sy t7”

*Sequence C applicableonly for bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attivarispetto alla frequenza

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

-1000.00 & 3 &

-2000.00

4000.00

3000.00

2000.00

1000.00

0.00

-3000.00

-4000.00

-5000.00

15:58:39
15:59:29
16:00:19
16:01:09
16:01:59
16:02:49
16:03:39
16:04:29
16:05:19
16:06:09
16:06:59
16:07:49
16:08:39
16:09:29
16:10:19
16:11:09
16:11:59

52.00

51.00

50.00

P3(W)

e FREQU3(Hz)

16:127249,
16:13:39
16:14:29
16:15:19
16:16:09

49.00

48.00

47.00

46.00

45.00
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Grafico Sequenza B: Curvadi limitazione della potenza attiva rispetto allafrequenza

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

2000.00 52.00
FE—
1000.00 51.00
0.00 50.00
- [== T S T B T e I B e e T R e Y o T T T o O I R v e Wl
noodeundoadn oo oS oo 1= o
100000 S YN AN NN JNNNAD DDA DD DA R m BT 49.00
[¥p] W W W WwwWmuiwwmemeewmeewewewmewuweew.ww wowow
- L I I I I B I I I I I I I | = =
-2000.00 48.00
-3000.00 47.00
-4000.00 46.00
-5000.00 45.00
P3(W) FREQU3(Hz)

Grafico Sequenza C*: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

0.00 52.00
[ o o B s T o (O o o e T R o Y T o T T o T O T U T N T T Y o
oS o= O W e I B T I o o O A =T T T~ o o TR (R e (23]
500.00 o N B DSOS o N T E RS~ S
SY¥TS TS s F TN OO N OO NN NN D S 5100
A A A A A A A T A A B iy
50.00
-1500.00
-2000.00 49.00
-2500.00 48.00
-3000.00
47.00
-3500.00
~4000.00 46.00
~4500.00 45.00
P3(W) FREQU3(Hz)

CEI 0-21: 2019-04
Annex A - B - Bbis Page 188 of 209

25/06/2019_Rev.00




SRR

L1}
SN\ /7, PERAR]
= @ SN A B
S &3 A
A TUVRheinland locks CNAS ¥
ey “watl®  cnasisoss
Test Report No.: CN21F5SR 001
8.5.3.4 TABLE: Regolazione della potenza attiv a in presenza di transitori sulla rete di trasmissione
8.5.3.5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) .......ccociviiiiiiniiiieiiiinns :125°C+£5°C
Humidity (RH 96) ...oovieiieiieee e 1| 65% £ 5% RH
Aoeen IF See table “Measurement equipment and
Instrumentation liSt ...........ccoooviiiiiiiii, i o
ume instrumentation
UNCEAINTY ..ovueieeieiiee e eie e .| See table
P
| te=ts=ts tr=t7=1"7
100% Psmax ez te=ts . , Sequenza A
: ) : | | —— —— Sequenza B
! | | | - Sequenza C
50% Psmax | - - - % ,,,,,,,,,, : ‘I__CP_.‘
' D :| |
0% -1 s ’l."x ,\13_:_‘2 :A:_L_(P__;H
' E R |
: IR
100% Pemax |- - - - 1 - . E -"J....+“ b E' G?)+“
! A R S
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
Snis an active nominal power of the inverter

(O] 017 -1 (o] S PP . | see cower page
SUPEIVISOI ..ttt . | see cower page
TeSt Date.. ..o . | see cower page
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Sequence A
Actual
Set output Expected
Ste frequenc ower
- power 5 Y | power value smues limits Graph point
# 0 [Hz]
(o4 W] Wi
1 50% P Smax 50.00 1650 1662 +2.5% Sn t1
2 50% P Smax 49.85 1650 1663 +2.5% Sn t2
3 50% P Smax 49.60 2496 2153 *+2.5% Sn t3
4 50% P Sax 49.40 2818 2627 +2.5% Sn t4
5 50% P Sax 49.11 3284 3247 +2.5% Sn t5
6 50% P Sax 49.89 3284 3245 +2.5% Sn t6
7 50% P Sax 50.00 1650 1663 +2.5% Sn t7
Sequence B
Actual
Step Set output frequency Expected power o .
power powervalue | ' . oo limits Graph point
# 9 [Hz]
(o4 W] Wi
1 0% P Smax 50.00 0 3 *+2.5% Sn t1’
2 0% P Smax 49.85 0 3 *+2.5% Sn t2’
3 0% P Smax 49.60 911 1003 *+2.5% Sn t3
4 0% P Smax 49.40 1867 1935 *+2.5% Sn t4’
5 0% P Smax 49.11 3252 3262 +2.5% Sn t5
6 0% P Smax 49.89 3252 3249 +2.5% Sn t6’
7 0% P Smax 50.00 0 3 +2.5% Sn t7
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Sequence C’

Actual
Step Set output frequency Expected power o .
power powervalue | ', o limits Graph point
# 0 [Hz]
[ (W] W]

1 100% P Cimax 50.00 -4000 -4028 +2.5% Sh t1”
2 100% P Cmax 49.85 -4000 -4030 +2.5% Sh t2”
3 100% P Cmax 49.60 -1936 -1872 +2.5% Sh, t3”
4 100% P Cmax 49.40 159 265 +2.5% Sh t4”
5 100% P Cmax 49.11 3195 3276 +2.5% Sh t5”
6 100% P Cmax 49.89 3195 3266 +2.5% Sh t6”
7 100% P Cmax 50.00 -4000 -4008 +2.5% Sh t7”

*Sequence C applicableonlyfor bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attivarispetto allafrequenza

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

3500.00

3000.00

2500.00

2000.00

1500.00

1000.00

500.00

0.00

16:21:34
16:22:24
16:23:14
16:24:04
16:24:54
16:25:44
16:26:33
16:27:23
16:28:13
16:29:03
16:29:53
16:30:42
16:31:32
16:32:22
16:33:12
16:34:02
16:34:51
16:35:41
16:36:31
16:37:21
16:38:11
16:39:00
16:39:50
16:40:40
16:41:30

52.00
51.50
51.00
50.50
50.00

Py
z

e FREQU3(Hz)
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Grafico SequenzaB: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

3500.00

3000.00

2500.00

2000.00

1500.00

1000.00

500.00

-500.00

252
503
754

52.00

51.50

51.00

50.50

50.00

1005
1256
1507
3013
3264
3515
3766
4017
4268
4519
4770
5021
5272
5523

e P3(W) e FREQU3(Hz)

5774
6025

49.50

49.00

48.50

48.00

47.50

Grafico Sequenza C*: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

52.00

51.50

51.00

50.50

50.00
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4000.00

3000.00  m—
2000.00
1000.00
0.00

)

- o

-1000.00 < &

- -

oA

-2000.00 =~
-3000.00
-4000.00
-5000.00

e P3(W) e FREQU3(Hz)

12:32:13
12:33:00

49.50

49.00
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TESTING RESULTS

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

[ Case A—P1 (Pun) and C1 (Emn)

X Case B — P1 (Pwn) and module base C (Emi)

[] Case C— modeule base P (Pun) and C1 (Evn)

[ Case D — module base P (Pwn) and module base C (Ewn)

8.4.4.2 TABLE: check of the constructive requirements: reactive power production capability
Bbis.6.1

Bbis.6.2
Ambient temperature (°C) .........ccoveiiviiiiiineinnnn. l25°Cc+5°C
Humidity (RH %) ......coovviiiiiiiiiiiieeeeeee, | 65% + 5% RH

See table “Measurement equipment and

Instrumentation list........cooeviiiiiiiiiiie instrumentation’

UNCertainty .........coooevevviiiiiiiiiiiiiiiieeiiineeeenenn. | See table

Max. cos@ declared....................ccceeeeeeeeennennnnn. | [ cos@: 0.9 = Pout< 11.08 KW (triangular)
X Q/Pn% = 48.43% >Pout > 11.08 KW (rectangular)

P/P, [%]

100

) PSMAK/PF t%]

-48,43 +48,43

(‘Qnrnr) (*’Qma:)
e (e
are, (%]

Pemsax/Po [%]

. 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.
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see cower page
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see cover page
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see cover page

CEIl 0-21: 2019-04

Annex A - B - Bbis Page 194 of 209

25/06/2019_Rev.00




A TUVRheinland®

Test Report No.:

PEAE
ERsgiA
tom
TESTING
CNAS L3038

CN21F5SR 001

TABLE: Reactive power production with set point Q =0

Active Power Reactive Power DC Power Power Factor
Power Step

[W] [%Sn] [VATr] [%Sn] [W] [%Sn] Coso
90% - 100% P smax 2713 90.43% -114 -3.80% 2869 95.63% 0.999
70% - 80% Psmax 2104 70.13% -106 -3.53% 2224 74.13% 0.999
50% - 60% P smax 1495 49.83% -97 -3.23% 1569 52.30% 0.998
30% - 40% Psmax 885 29.50% -91 -3.03% 921 30.70% 0.995
10% - 20% Psmax 336 11.20% -93 -3.10% 364 12.13% 0.964
10% - 20% Pcmax -302 -10.07% -85 -2.83% 364 12.13% 0.963
30% - 40% Pcmax -906 -30.20% -99 -3.28% 943 31.43% 0.994
50% - 60% Pcmax -1499 | -49.97% -139 -4.67% 1543 51.43% 0.996
70% - 80% Pcmax -2118 | -70.57% -153 -5.07% 2204 73.47% 0.997
90% - 100% Pcmax -2691 | -89.70% -171 -5.70% 2864 95.47% 0.998
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TABLE: Reactive power adsorbed with set point Q = Qmin

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% P cmax -2726 90.87% -1495 -49.83% 2776 92.53% 0.877
70% - 80% P cmax -2113 70.47% -1501 -50.03% 2173 72.43% 0.816
50% - 60% Pcmax -1507 | -50.23% -1509 -50.30% 1557 51.90% 0.707
30% - 40% Pcmax -901 -30.03% -1515 -50.50% 961 32.03% 0.512
10% - 20% Pcmax -298 -9.93% -63 -2.10% 348 11.60% 0.192
10% - 20% P smax 313 10.43% -75 -2.50% 373 12.43% -0.201
30% - 40% Psmax 892 29.73% -1529 -50.97% 942 31.40% -0.504
50% - 60% P smax 1501 50.03% -1538 -51.27% 1561 52.03% -0.699
70% - 80% PSmax 2110 70.33% -1545 -51.50% 2160 72.00% -0.807
90% - 100% P Smax 2691 89.70% -1550 -51.67% 2751 91.70% -0.866
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TABLE: Reactive power produced with set point Q = Qmax

Active Power Reactive Power DC Power Pow er Factor
Power Step

(W] [%Sn] [VAr] [%Sn] [W] [%Sn] Coso
90% - 100% Pcmax -2697 | -89.90% 1469 48.97% 2740 91.33% 0.878
70% - 80% Pcmax -2091 | -69.70% 1461 48.70% 2127 70.90% 0.820
50% - 60% Pcmax -1484 | -49.47% 1454 48.47% 1527 50.90% 0.714
30% - 40% Pcmax -913 -30.43% 1450 48.33% 949 31.63% 0.533
10% - 20% Pcmax -308 -10.27% 44 48.13% 351 11.70% 0.209
10% - 20% Psmax 298 9.93% 38 47.90% 334 11.13% 0.203
30% - 40% Psmax 908 30.27% 1432 47.73% 951 31.70% 0.535
50% - 60% P smax 1518 50.60% 1429 47.63% 1554 51.80% 0.728
70% - 80% P smax 2096 69.87% 1426 47.53% 2139 71.30% 0.827
90% - 100% P Smax 2705 90.17% 1421 47.37% 2741 91.37% 0.885
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Grafico: P/Q

/ Graph: Maximum reactive power adsorbed (Qmin) and produced (Qmax) as a function of the active power

fed into the grid.
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Bbis .6.6 TABLE: Erogazione automatica di potenza reattiva secondo una curva caratteristica
Bbis.6.7 | C0s®=f(P)
/ Automatic production of reactive power according to a characteristic curve cos ¢=f(P)
Annex E
E2
Ambient temperature (°C) .........ccccoeeeeveiiieeniinnnnnnn: [ 25°C 25 °C
Humidity (RH%) .......ccovvvieviieiiieieecieeieeieeieennen. s | 65% + 5% RH
Instrumentation list......................cccceeooeeeeeeeeeeee.... | See table “Measurement equipment and
instrumentation’
uncertainty .........ccovveiviiiiiiieiiieiiieiieineeeeeeenenns | See table
] Q/Pn% = 48.43% >Pout > 11.08 KW
Setvalue.........ooeoeeiiiiiiiiisciciecieeeeeeeeeenan 2 | LOCK-IN: 1,05 VN
(Vnand 1.1 Vn with steps of 0.01)
Lock-out: 230 V or 50%PSax
(0.9 Vn and Vn with steps 0f 0.01)

09

— Curva caratteristica standard

HANNIIININ

I Max deviazione Acosp = + 0,01

e

>
P

P/Pn

NN

% Nessuna regolazione
(cose =+0,98

Capacitivo
N

DN

R
»
k
3
»
:&

////////

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

Supplementary information:
- Function must be anable by a local command of the conwverter.
- Eachvalue must be reach in< 10s.

OPEIALON .oviieeieeeeieeecie et :| see cover page
SUPEIVISOT .eeiieeieiieciiiiiieee e e e e :| see cover page
TESE DAB..vvviviieeieeeee et : | see cover page
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Tabella Bbis.7: Erogazione automatica di potenzareattivasecondo unacurva caratteristicacos @=f(P)
/ Table Bbis.7: cose=f(P)

£ F[’(%MAX [vF\)/] V[‘\’/‘]“ [V?lr] Cosg | Gose | aq Limit | RESULT
20 608 238.1 -70 0.992 1.000 | -70.00 AQ/Pn P
30 915 238.2 71 0.999 1.000 | -71.00 +2.5% P
40 1219 238.3 -67 0.999 1.000 | -67.00 +2.5% P
50 1494 238.4 -70 0.998 1.000 | -70.00 +2.5% P
60 1798 238.4 -70 0.999 1.000 | -70.00 +2.5% P
60 1799 243.5 -372 -0.981 | 0.980 -1.33 +2.5% P
70 2104 | 243.6 -625 -0.96 0.960 -9.16 +2.5% P
80 2411 243.7 -889 -0.94 0.939 -8.07 +2.5% P
90 2719 243.7 -1171 -0.92 0.919 -2.35 +2.5% P
100 2969 243.8 -1378 -0.907 | 0.902 | 42.53 +2.5% P
100 2970 232 -1441 -0.9 0.902 | -19.43 +2.5% P
100 3016 225.9 -70 -0.999 | 1.000 | -70.00 | +25% Pn P

Grafico: Erogazione automatica di potenza reattiva secondo una curva caratteristica cosg= f(P)
/ Graph: Reactive power productionaccordingto a characteristic curve cos(phi) =f(P)
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NN AR N R RS A NMM T RN G~ ~
o B B T T O T T O O T T O o T I o Y I o I o Y I VI o Y Y I o Y Y Y Y
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8534 TABLE: Verificadellariduzione automaticadellapotenzaattiva in presenza ditransitori di
o sovrafrequenzasullarete
ShBkeky /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.2
Ambient temperature (°C) ........ccociviiiiiiieiiieiiainnns : |25°Cx5°C
Humidity (RH96) ...coveeniei i . |65% +5% RH
Instrumentation list ............cooeoiiiiiiiiiiiee : _See table Mgaszurement equipment and
instrumentation
UNCENAINTY ..oeuieeieieieee e eae e . | Seetable
P Pi/P
\mwsmax””;‘_el; 2 - Zequenzag
: Lo - SeqenzaC
50%Psmaxﬁ—f:9“—jgl—~f—h:m . :I.J ts - e, RS i-

NS

' '
H H T\
1 1 ,
"1 "2
0% L) B | B et '
Hrafl g
' H 1 ! ‘..
H ! s
i !
' ; ' ' '
l : ll ! !
' : ' . ' fs=t5=t
00% Pomax | - - - 4 - - - — - — -~ : L =
1 A ‘ ! :
vowstr=rr 0 , '
! os=este’ 1! i ' !
)] Il 1
s € 50 501 50,15502 504 508 515 T[Hz]

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

oo s s afp

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
Snis an active nominal power of the inverter

OPEIALON vttt : |seecower page
SUPEIVISOE ..ttt e e : |seecower page
TSt DA ot :  |seecower page
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Sequence A
Actual
Set output Expected
Ste frequenc ower
- power 5 Y | power value smues limits Graph point
# 0 [Hz]
(o4 W] Wi
1 100% P'Smax 50.00 3000 3016 +2.5% Sn t1
2 100% P'Smax 50.15 3000 3016 +2.5% Sn t2
3 100% P'Smax 50.40 2090 2063 *+2.5% Sn t3
4 100% P'Smax 50.60 1165 1124 +2.5% Sn t4
5 100% P'Smax 51.49 -2954 -3009 +2.5% Sn t5
6 100% P'Smax 50.11 -2954 -3007 +2.5% Sn t6
7 100% P'Smax 50.00 3000 3014 +2.5% Sn t7
Sequence B
Actual
Step Set output frequency Expected power o .
power powervalue | ' . oo limits Graph point
# 9 [Hz]
(o4 W] Wi
1 50% P'Smax 50.00 1500 1495 *+2.5% Sn t1’
2 50% P'Smax 50.15 1500 1394 *+2.5% Sn t2’
3 50% P'Smax 50.40 718 757 *+2.5% Sn t3
4 50% P'Smax 50.60 42 61 *+2.5% Sn t4’
5 50% P'Smax 51.49 -2966 -3001 +2.5% Sn t5
6 50% P'Smax 50.11 -2966 -3003 +2.5% Sn t6’
7 50% P'Smax 50.00 1500 1493 +2.5% Sn t7
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Sequence C’
Actual
Step Setoutput | g ency | EXpected power o _
power powervalue | ', o limits | Graph point
# 0 [Hz]
(%] (W] [W]
1 0% P Smax 50.00 0 7 +2.5% Sy t1”
2 0% P Smax 50.15 0 7 +2.5% Sy t2”
3 0% P Smax 50.40 -456 -439 +2.5% Sy t3”
4 0% PSmax 50.60 -918 -909 +2.5% Sq t4”
5 0% PSmax 51.49 -2977 -3008 +2.5% Sn t5”
6 0% PSmax 50.11 -2977 -3011 +2.5% Sn t6”
7 0% PSmax 50.00 0 7 +2.5% Sy t7”

*Sequence C applicableonlyfor bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

4000.00 52.00
3000.00 51.00
2000.00
50.00
1000.00
49.00
0.00
] O = M - OO o o0~ O O~ 0o
Sv¥fmadndaadonmnadon T o 4800
-100000 BG83 SS9 I3 YT IR LS89 TLR
T U U Y A A
R I I R I R I I I I A I 47.00
-2000.00
-3000.00 46.00
-4000.00 45.00
P3(W) === FREQU3(Hz)
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Grafico Sequenza B: Curvadi limitazione della potenza attiva rispetto allafrequenza

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

2000.00 52.00
1500.00
51.00
1000.00
500.00 50.00
0.00
[=)] Q00U M= 3 0000w TS MW 0 M~
s0000 Pd oSN Ggon MmN dONT O A0 = gwun 4900
: — M < = N WOMNWWO oM s N W [=a == =]
ndoanondaoonSsETTYYY YT S a9
R e R R R e R R 2323 4800
-1500.00
-2000.00 47.00
-2500.00
46.00
-3000.00
-3500.00 45.00
P3(W) FREQU3(Hz)

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

500.00 52.00
O oS M el ~ 51.00
Noownd 9 s

-500.00 § S F gud )
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= i — — —
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-2000.00
47.00
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8.5.3.4 TABLE: Regolazione della potenza attiv a in presenza di transitori sulla rete di trasmissione
8.5.3.5 /Active power regulation in coincidence with transitory on the transmission grid
Bbis.7.3
Ambient temperature (°C) .......ccociviiiiiiniiiieiiiinns :125°C+£5°C
Humidity (RH 96) ...oovieiieiieee e 1| 65% £ 5% RH
Aoeen IF See table “Measurement equipment and
Instrumentation liSt ...........ccoooviiiiiiiii, i o
ume instrumentation
UNCEAINTY ..ovueieeieiiee e eie e .| See table
P
| te=ts=ts tr=t7=1"7
100% Psmax ez te=ts . , Sequenza A
: ) : | | —— —— Sequenza B
! | | | - Sequenza C
50% Psmax | - - - % ,,,,,,,,,, : ‘I__CP_.‘
' D :| |
0% -1 s ’l."x ,\13_:_‘2 :A:_L_(P__;H
' E R |
: IR
100% Pemax |- - - - 1 - . E -"J....+“ b E' G?)+“
! A R S
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
Snis an active nominal power of the inverter

(O] 017 -1 (o] S PP . | see cower page
SUPEIVISOI ..ttt . | see cower page
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A TUVRheinland®

PEAE
B EA

TESTING
CNAS L3038

Test Report No.: CN21F5SR 001
Sequence A
Set output Expected il
St:p poweF; fret;:ze]ncy FJOWF‘)Er value \egl\ﬁgg limits Graph point
(%4 W] W]
1 50% P Smax 50.00 1500 1525 +2.5% Sh t1
2 50% P Smax 49.85 1500 1525 +2.5% Sh t2
3 50% P Smax 49.60 1929 1955 +2.5% Sn t3
4 50% P Smax 49.40 2358 2390 +2.5% Sh t4
5 50% PSmax 49.11 2979 3019 +2.5% Sn t5
6 50% P Smax 49.89 2979 3021 +2.5% Sq t6
7 50% P Smax 50.00 1500 1525 +2.5% Sq t7
Sequence B
Actual
Step S%toovtlteem frequency pg\)/(VF:Eef?/tgﬁle \eglwug; limits Graph point
f 2 e W) -
1 0% P'Smax 50.00 0 11 +2.5% Sh t1’
2 0% P'Smax 49.85 0 11 +2.5% Sh t2’
3 0% P'Smax 49.60 858 873 +2.5% Sh t3’
4 0% P Sax 49.40 1713 1742 +2.5% Sn t4
5 0% P Smax 49.11 2958 2989 +2.5% Sq t5
6 0% P Smax 49.89 2958 2994 +2.5% Sq te’
7 0% PSmax 50.00 0 11 +2.5% Sy t7’
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A TUVRheinland lacuss CNAS e
/’?ﬁ\\ > v CNAS L3038
Test Report No.: CN21F5SR 001
Sequence C’
Actual
Step Set output frequency Expected power o .
power powervalue | ', o limits Graph point
# 0 [Hz]
[ (W] W]
1 100% P Cmax 50.00 -3000 -3059 +2.5% Sq t1”
2 100% P Cmax 49.85 -3000 -3058 +2.5% Sy t2”
3 100% P Cmax 49.60 -1386 -1328 +2.5% Sy t3”
4 100% P Crmax 49.40 227 441 +2.5% Sn t4”
5 100% P Cmax 49.11 2566 2935 +2.5% Sn t5”
6 100% PCmax 49.89 2566 2944 +2.5% Sy t6”
7 100% P Crmax 50.00 -3000 -3057 +2.5% Sn t7”

*Sequence C applicableonlyfor bidirectional converters.

Grafico Sequenza A: Curvadi limitazione della potenza attivarispetto allafrequenza

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

3500.00 52.00
3000.00 5150
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Test Report No.: CN21F5SR 001

Grafico SequenzaB: Curvadi limitazione della potenza attiva rispetto alla frequenza

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

3500.00 52.00
3000.00 51.50
51.00
2500.00
50.50
2000.00 50.00
1500.00 _l 49.50
49.00
1000.00
48.50
500.00 48,00
0.00 47.50
o T I O 0 O = T v« O € T o o VI I T S o T o T o A e T o R U T Y o T e s Y
[ T s 0 T o O T e T O T o T o I T e T o T o' T o N O e TR o T Y o VN I o T T o T S
B FND RNMNGERO dadNME DN CNEGGSNS oA
I I I R B R e B A s A s A s - A i A A A B B
o OO0 00 00000 00000 00000 00 0OoO0o0
LI I I I I I I I I I I I I I I I I I I I I I |
e P1(\W) e FREQU 1(Hz)

Grafico Sequenza C*: Curvadi limitazione della potenza attivarispetto alla frequenza

/ Graph Sequence C*: Active power regulation in coincidence with transitory on the transmission grid
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2000.00 ~1.00
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TESTREPORTEND
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A TUVRheinland®

PHOTO DOCUMENTATION
CN21F5SR 001

X1-Hybrid-x-y

(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)

SolaX Power Network Technology (Zhe Jiang) Co., Ltd.

This documentation consists of 5 pages (excluding this cover page).



Photo Documentation

ReportNumber:  CN21F5SR 001
Model:

A TUVRheinland*

X1-Hybrid-x-y
(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)

Top view
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Photo Documentation

ReportNumber:  CN21F5SR 001

A TUVRheinland*
X1-Hybrid-x-y
(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)
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Photo Documentation

Report Number:

CN21F5SR 001 N . @
e A_ TUVRheinland®
ofer X1-Hybrid-x-y
(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)

Side view

274 6789001 2345675 9H)123456789F123456/89UN123456

78 9l 234

678912345678 IUN

Back view
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Photo Documentation

ReportNumber:  CN21F5SR 001 Q Tl"JVRheinland'"

Model: X1-Hybrid-x-y
(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)

Inside view
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Over view of Hybrid inverter, X1-Hybrid-7.5-M with T-BAT P

17.3.
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Photo Documentation

ReportNumber:  CN21F5SR 001
Model:

A TUVRheinland*

X1-Hybrid-x-y
(x=3.0, 3.7,5.0,6.0, 7.5; y=D or M;)

Hybrid inverter, X1-Hybrid-7.5-M with T-

Ovwer view of
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