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RAtiNGS ..vvveeiiiieieeiieeee e

Model iMars XGL00KTR | W&
Max.PV voltage 1100Vvdc

MPPT voltage range 180V - 1000Vvdc
Max.input current 26A*9 30A*9

PV Isc 40A*9

Nominal output voltage

3/N/PE, 230/400Vac

Nominal output

Frequency S0Hz

Max.output current 158.8A
Rated output power 100KW
Max.apparent power 110KVA

Power factor range

0.8Leading — 0.8 lagging

Safety level Class |

Ingress Protection IP 66

Temperatre 30 - 460C

Software version V1.1

Model iMars XG110KTR |, 1i2/|0al<r?R-F
Max.PV voltage 1100Vdc

MPPT voltage range 180V — 1000Vvdc
Max.input current 26A*10 30A*10
PV Isc 40A*10

Nominal output voltage

3/N/PE, 230/400Vac

Nominal output

Frequency S0Hz

Max.output current 174.6A
Rated output power 110KW
Max.apparent power 121KVA

Power factor range

0.8Leading — 0.8 lagging

Safety level Class |
Ingress Protection IP 66
Operation Ambient -30C - +60°C
Temperature
Software version V1.1
Model iMars iMars XG136KTR-
XG136KTR-L LF

Max.PV voltage

1100Vvdc

MPPT voltage range

180V — 1000Vdc
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Max.input current 26A*12 30A*12
PV Isc 40A*12

Nominal output voltage

3/N/PE, 277/480Vac

Nominal output

Frequency S0Hz

Max.output current 174.6A
Rated output power 136KW
Max.apparent power 150KVA

Power factor range

0.8Leading — 0.8 lagging

Safety level Class |

Ingress Protection IP 66

Operaton Amben

Software version V1.1

Model iMars iMars
XG136KTR-X XG136KTR-XF

Max.PV voltage 1100Vvdc

MPPT voltage range 180V — 1000Vvdc

Max.input current 26A*12 30A*12

PV Isc 40A*12

Nominal output voltage

3/N/PE, 311/540Vac

Nominal output

Frequency S0Hz

Max.output current 160.4A
Rated output power 136KW
Max.apparent power 150KVA

Power factor range

0.8Leading — 0.8 lagging

Safety level Class |
Ingress Protection IP 66
Operation Ambient -30C - +60°C
Temperature

Software version V1.1

TRF No. CEI 0-21 B
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Summary of testing:

Tests performed (name of test and test clause):
See following page 9 -15 for details

Testing location:

Intertek Testing Services Shenzhen Ltd.

Guangzhou Branch

Room 02, &

101/E201/E301/E401/E501/E601/E701/E801 of
Room 01 1-8/F., No. 7-2. Caipin Road, Science
City, CETDD, Guangzhou, Guangdong, China

Marking plate

[ ] _— L] - L] . .
invt S | Inve S | InvE S | inwve S
iMars XG100KTR iMars XG100KTR-F iMars XG110KTR iMars XG110KTR-F
DC Input DCInput DC Input DC Input
Vmax. PV 1100V Vmax. PV 1100V Vmax. PV 1100V Vmax. PV 1100V
MPPT Range 180V-1000V MPPT Range 180V-1000V MPPT Range 180v-1000V MPPT Range 180V-1000V
Max. Current 26AX9 Max. Current 30AX9 Max. Current 26AX10 Max. Current 30AX10
Isc PV 40AX9 Isc PV A0AX9 Isc PV 40AX10 Isc PV 40AX10
AC Qutput AC Output AC Output AC Output
Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE 230/400V Nominal Voltage 3/N/PE,230/400V
Max. Current 158.8A Max. Current 158 8A Max. Current 174.6A Max. Current 174.6A
Rated Power 100000W Rated Power 100000W Rated Power 110000W Rated Power 110000W
Max. Output Power 110000VA Max. Output Power 110000VA Max. Output Power 121000VA Max. Output Power 121000VA
Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency S0Hz/60Hz
Power factor range 0.80un - 0.800v Power factor range 0.80un -~ 0.800v Power factor range 0.80un -0.800v Power factor range 0.80un - 0.800v
Environment Environment Environment Environment
Temperature -30°C ~ +60°C Temperature 30°C ~ +60°C Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C
Protective Class 1 Protective Class ! Protective Class 1 Protective Class 1
Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated
Ingress protection P66 Ingress protection P66 Ingress protection P66 Ingress protection P66
cex cex CeX ced
4 — — -— —
Made in China Made in China Made in China . .h;ia.de. w‘n‘( h"\n‘a

INVT Solar Technology (Shenzhen) Co,, Ltd.
o

INVT Soclar Technology (Shenzhen) Co,,Ltd.

INVT Selar Technology (Shenzhen) Co.,Ltd.

INVT Solar Technology (Shenzhen) Co.,Ltd.
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Grid-tied
Solar Inverter

invt

Grid-tied
Solar Inverter

invt

Grid-tied
Solar Inverter

invt

Grid-tied
Solar Inverter

invt

iMars XG136KTR-L

iMars XG136KTR-LF iMars XG136KTR-X iMars XG136KTR-XF

DCInput DC Input DC Input DC Input
Vmax. PV 1100v Vmax. PV 1100v Vmax. PV 1100V Vmax. PV 1100V
MPPT Range 180V-1000V MPPT Range 180V-1000V MPPT Range 180V-1000V MPPT Range 180V-1000V
Max. Current 26AX12 Max. Current 30AX12 Max. Current 26AX12 Max. Current 30AX12
Isc PV 40AX12 Isc PV 40AX12 Isc PV 40AX12 Isc PV 40AX12
AC Output AC Output AC Output AC Output
Nominal Voltage 3/N/PE,277/480V Nominal Voltage 3/N/PE,277/480V Nominal Voltage 3/N/PE311/540V Nominal Voltage 3/N/PE311/540V
Max. Current 174.6A Max. Current 174.6A Max. Current 160.4A Max. Current 160.4A
Rated Power 136000W Rated Power 136000W Rated Power 136000W Rated Power 136000W
Max. Output Power 150000VA Max. Output Power 150000VA Max. Output Power 150000VA Max. Output Power 150000VA
Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz
Power factor range 0.80un -0.800v Power factor range 0.80un --0.80ov Power factor range 0.80un --0.800v Power factor range 0.80un --0.800v
Environment Environment Environment Environment
Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C Temperature 30°C ~ +60°C
Protective Class I Protective Class ! Protective Class 1 Protective Class 1
Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated
Ingress protection P66 Ingress protection P66 Ingress protection 1P&6 Ingress protection P66

@ Cexn 5 | @CER

L@‘ CE C € \{eac)) C €

N — — — N —

. lv.'lm.ie .\‘n -C.hin.a Made in China Made in China Made in China

INVT Selar Technology (Shenzhen) Co.,Ltd.

INVT Selar Technelogy (Shenzhen) Co., Ltd.

INVT Solar Technology (Shenzhen) Co.,Ltd.
AN |

INVT Solar Technology (Shenzhen) Co,,Ltd.
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Test item particulars.......cocccvveeveeiee e
Temperature range .......cccoceveevveseesieesiessnnssnnssesnnennnees. -30°C - 60 °C
AC Overvoltage category........c.cccceessessssseeeenes. L] OVC 1 [JOVC I [KIOVCIHI []JOVCIV
DC Overvoltage Category ..............cococerevereveveneeeeeenes. L JOVC T XJOVC Il [JOVCINI  [JOVCIV
IP protection Class ..........ccccevvevevieeevcieevieescee e esieeenenees. 1P 66
Possible test case verdicts:
- test case does not apply to the test object................. : N/A (Not applicable)
- test object does meet the requirement ...................... . P (Pass)
- test object does not meet the requirement ................ ;. F(Fail)
B IL=E] €1 o PR :
Date of receipt of test item..........cccoeveevieieeiee e : 08 Oct 2022
Date (s) of performance of tests.........cccovvvriviiiiiienn : 08 Oct 2022 — 23 Nov 2022

General remarks:

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

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

"(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.

This report is for the exclusive use of Intertek’s Clfent and is provided pursuant to the agreement between
Intertek and its Client. Intertek’s responsibility and liability are limited to the ferms and conditions of the
agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement,
for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized fo permit
copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its
marks for the sale or advertisement of the tested material product or service must first be approved in writing by
Intertek. The observations and test results in this report are relevant only to the sample tested. This report by
itself does not imply that the material, product, or service [s or has ever been under an Intertek certification
program.

TRF No. CEI 0-21 B
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General product information:

The control system is divided into DC and AC control. AC-DSP and CPLD on the AC side mainly
monitors the voltage, current, frequency and GFCI on the grid side, and participates in the inverter
control.

The DC-DSP monitors the voltage, current, and ISO on the PV input side, and participates in the
BOOS booster circuit and maximum power MPPT point tracking.

There is an internal communication circuit between the two DSP to coordinate with each other to
complete the software function of the whole machine.

The ARM monitoring board does not participate in the control of the whole system. It communicates
with the DC-SPS to collect the data of the whole system.

The relays (K3, K4, K5, K6) are designed on redundant structure where K4, K6 are controlled by DC-
DSP and K5, K6 are controlled by AC-DSP.

The AC-DSP and DC-DSP are used together to control relay open or close, if the single fault on one
controller, the other controller can be capable of opening the relay, so that still providing safety
means.

Block diagram:

Pv insulation
check — Vbus
. Ipv [* . *
PV1 X I/P filter BOOSTI1
Sampling
""" 2 T RWM
. Ipv — ) —e
PV2 . I/P filter 1| BOOST2
Sampling
> ‘ WO | —
i I . [ G A
- Ipv il — - | AC sampling ;9/’ 1 B
V3 Sampling UPfilter | | BOOSTS DC/AC : filter | B AC EMIL pe
: R g S N
S . - | e
: : L PWM |
' ' | [ !
] ) . . Il
] ) 1 1
H H H r | I1SO | ‘ Vbus PWM | ‘ Vinv | ‘ Iac ‘ | GFCI | i | Vac ‘
| 7~ T H
pviz | 1PV P filter | | | BOOSTL f | AC-DSPACPLD fif-----¥-mmooe Mo O A >/
Sampling | 2
3 ' PWM ; S i
> pvImppr )] sC ARM DRM
v DC-DSP g---3 Communication
Energy m PLC
capacitor
[ [ ‘ Display ‘ ‘ RS483 ‘ ‘ USB ‘
sps b
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Model difference:
All models are identical, except the output power derating in software.

The detailed difference as following:

XG'%;E'TR Mars XG110KTR. | Mars XG136KTR- | iMars XG136KTR-
Model iMars | iMars XG110KTR-F L, iMars X, iMars
X G100KTRE XG136KTR-LF XG136KTR-XF
9 strings MPPT 10 strings MPPT .
PV input Each MPPT: Each MPPT: two Each l\}li;tTr ”t‘\?vz '\S"t':i':T ot
two string input string input ) g1mp
A\?Oﬁ’tg;pe”t 230/400Vac 277/480Vac 311/540Vac
Factory:

Shenzhen INVT Electric Co., Ltd. (Baoan Factory)
4t to 1%t floors of Emerson Industrial Park, No. 3, Fengtang Avenue, Tangwei Community, Fuhai Street,
Baoan District, Shenzhen, CHINA.

Topology of the device, which this certificate is based on
(The static converters in systems with capacity more than 11.08 kW)

Disconnection Device Interface Protection Device for Static Rotating Generator
Device Conversion Device

]

TRF No. CEI 0-21 B
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Tests performed (name of test and test clause):

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

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

A.4 Verifiche e prove sul SPI /test and inspection on SPI

Ref.
Test CEIl 0-21 Ref. standard Result Sample
Condizioni di riferimento /
Reference conditions N/A --
(20 °C) — Tab.9
A.4.3 Caldo secco / Dry heat test
A431 CEI EN 60068-2-2 (Test B) - N/A -
Prove funzionali sull’SPI A4.3.2 Tab.12_
/Functional test on SPI Umidita / Humidity test
A4 CEI EN 60068-2-78 (Test Cab) - N/A -
(limit Tab.12
conditions)
Freddo / Cold test
CEI EN 60068-2-1 (Test A) - N/A -
Tab.12
A.4.3.3 Prescrizioni aggiuntive per le prove funzionali
/Additional requirements of the functional test
Ref.
Test CEl 0-21 Ref. standard Result Sample
Insensibilita delle armoniche del
N A.43.3.1 -
relé di frequenza CEl 0-21:2022 N/A
Insensitivity to harmonics of the
frequency relay
Segnale di telescatto A.4.3.3.2 CEIl 0-21:2022 N/A --
Remote trip signal
Segnale di telecomnicazione A.4.3.3.3 CEI 0-21:2022 N/A --
Communication signal
Verifica di insensibilita alla derivata
di frequenza .
Verification of insensitivity to the derivative of A4.3.4 CEl 0-21:2022 N/A -
frequency
Autotest A.4.4 CEI 0-21:2022 N/A -
Single Fault tolerance A.4.5 CEI 0-21:2022 N/A --

TRF No. CEI 0-21 B
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A.4.6: Prove di compatibilita EMC

Ref.

Test CEl 0-21 Ref. standard Result Sample
Compatibilita CEI EN 60255-26
elettromagnetica A46 CEI EN 60263 N/A _
/Electromagnetic compatibility o (Severita classe 2 — Livello
industriale) — Tab.11
Note:
A.4.7 Compatibilita Climatica / Climatic compatibility
Test RE Ref. standard Result Sample
CEIl 0-21 ’
Caldo secco / Dry heat test
CEI EN 60068-2-2 (Test B) - N/A -
Tab.12
Umidita / Humidity test
Compatibilita Climatica CEI EN 60068-2-78 (Test Cab) - N/A -
/Climatic compatibility A.47 Tab.12
(limit conditions)) - Freddo / Cold test
Storage conditions
CEI EN 60068-2-1 (Test A) - N/A -
Tab.12
Ciclo termico /changing
temperature N/A --
CEI EN 60068-2-14 - Tab.12
Caldo secco / Dry heat test
CEI EN 60068-2-2 (Test B) - N/A -
Tab.12
Umidita / Humidity test
Compatibilita Climatica CEI EN 60068-2-78 (Test Cab) - N/A -
/Climatic compatibility A.47 Tab.12
(iimit conditions),  Freddo / Cold test
Inverter in working conditions
CEI EN 60068-2-1 (Test A) - N/A -
Tab.12
Ciclo termico /changing
temperature N/A --
CEI EN 60068-2-14 - Tab.12
A.4.8 Prove di isolamento /Insulating test
Test RSl Ref. standard Result Sample
CEI 0-21 : P
Tenuta ad impulso CEIl EN 60146-1-1 N/A _
/Pulse test
Rigidita Dielettrica CEI EN 60255-5 _
/Dielectric Strength A4.8 N/A
Resistenza di Isolamento
CEI EN 60255-5 N/A -

/insulation resistance

TRF No. CEI 0-21 B
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A.4.9 Prove di sovraccaricabilita dei circuiti di misura / Measurement circuits Overload

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

Prove di sovraccaricabilita dei
circuiti di misura A.4.9 CEIl 0-21:2022 N/A --

| Measurement circuits Overload

TRF No. CEI 0-21 B
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Annex B: Tests on inverters for indirectly connected systems

B.1 Prove sull’inverter / inverter tests

Test

Ref.
CEl 0-21

Ref. standard

Result

Sample

Armoniche di corrente
/Harmonics measurement

(full power, 66% and 33% of max.

power)

(] CEI EN 61000-3-2
<] CEI EN 61000-3-12

B.1
Tab. 14
Tab. 15

Condizioni di riferimento /
Reference conditions

(20 °C) — Tab.14

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Caldo secco / Dry heat test

CEI EN 60068-2-2 (Test B) -
Tab.15

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Freddo / cold test

CEI EN 60068-2-1 (Test A) -
Tab.15

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Fluttuazioni di tensione
[Flicker measurement

(full power, 66% and 33% of max.

power)

(] CEI EN 61000-3-3
X] CEI EN 61000-3-11

B.1
Tab. 14
Tab. 15

Condizioni di riferimento /
Reference conditions

(20 °C) — Tab.14

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Caldo secco / Dry heat test

CEI EN 60068-2-2 (Test B) -
Tab.15

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Freddo / Cold test

CEI EN 60068-2-1 (Test A) -
Tab.15

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

B.1.1 Condizioni di connessione, riconnessione ed erogazione graduale della potenza
Connection, re-connection conditions, and gradual increase of the power production

Test

Ref.
CEl 0-21

Ref. standard

Result

Sample

Verifica delle condizioni di

connessione e riconnessione

/Check of the connection and re-
connection conditions

8.4.1.3
B.1.1.1

CEI 0-21:2022

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

Verifica della erogazione

graduale della potenza attiva
/Check of the gradual increase of the

power production

8.4.1.3
B.1.1.2

CEI 0-21:2022

PASS

iMars
XG110KTR
iMars
XG136KTR-L
iMars
XG136KTR-X

TRF No. CEI 0-21 B
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B.1.2 Erogazione della potenza reattiva /Reactive power production (or adsorbtion)

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

Verifica dei requisiti costruttivi: iMars

capability erogazione della potenza XG110KTR

reattiva iMars

/ Check of the constructive B.1.2.2 CEI 0-21:2022 PASS G136

requirements: reactive power X 1_ KTR-L

production capability iMars
XG136KTR-X

Erogazione di potenza reattiva

secondo un livello assegnato

/ Reactive power production according to iMars

an assigned level B.123 CEl 0-21:2022 PASS XG110KTR

Applicable for plant with power

>11.08KW.

Tempo di risposta ad una

variazione a gradino del livello

asseg.natt.) o CEI 0-21:2022 iMars

/Reaction time after a step variation of the B.1.2.4 PASS XG110KTR

assigned level.

Applicable for plant with power

>11.08KW.

Erogazione automatica di potenza iMars

reattiva secondo una curva B.12.5 XG110KTR

caratteristica cosphi= f(P) CEI 0-21:2022 PASS iMars

/ Automatic reactive power production Annex E XG136KTR-L

according to a characteristic curve E.2 iMars

cos(phi) XG136KTR-X

Erogazione automatica di potenza

reattiva secondo una curva

caratteristica Q=f(V) B.1.2.6

/ Automatic reactive power production CEI 0-21:2022 iMars

according to a characteristic curve Q=f(V) | Annex E PASS XG110KTR

Applicable for plant with power E21

>11.08KW.

TRF No. CEI 0-21 B
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B.1.3 Limitazione della potenza attiva
/ Active power limitation
Ref.
Test CEl 0-21 Ref. standard Result Sample
Limitazione automatica della potenza
attiva per valori di tensioni prossimi al 8.53.1
110% della tensione nominale / B.1.3.1 CEl 0-21:2022 PASS iMars
Automatic limitation of active power for XG110KTR
voltage values close to 110% of the rated
voltage
Regolazione della potenza attiva in
presenza di transitori di
sovrafrequenza sulla rete di 8532 | CEI0-21:2022 iMars
trasmissione / B 132 PASS XG110KTR
Regulation of active power in the presence ke
of over-frequency transients on the
transmission network
Verifica del campo di funzionamento
in tensione e frequenza / 8.4.4
Verification of the operating range in B. 1' 33 CEIl 0-21:2022 PASS iMars
voltage and frequency B XG110KTR
Limitazione della potenza attiva su XGiyl%rliTR
comando esterno roveniente dal .
Distributore 8.5.3.3 CEI 0-21:2022 PASS iMars
. . B.1.3.4 XG136KTR-L
/ Restriction of active power on the Annex E iMars
external command by the Distributor XG136KTR-X
B.1.4 Emissione di componente continua nella corrente di uscita
/ DC current injection on the output
Test CEFIQ%f-.Zl Ref. standard Result Sample
Condizioni di riferimento M
| Reference conditions PASS viars
- o _ 20 °C XG110KTR
Verifica della emissione di ( )
componente continua B.14.1 Caldo secco / Dry heat test PASS iMars
o CEI EN 60068-2-2 (Test B) XG110KTR
/Check of DC current injection
Freddo / cold test PASS iMars
CEI EN 60068-2-1 (Test A) XG110KTR
Condizioni di riferimento / iMars
e P Reference conditions PASS
Verifica delle protezioni 20 °C XG110KTR
contro I'immissione di ( )
componente continua B.1.4.2 Caldo secco / Dry heat test PASS iMars
CEI EN 60068-2-2 (Test B) XG110KTR
| Check of protections against the DC -
current injection. Freddo / Cold test PASS iMars
CEI EN 60068-2-1 (Test A) XG110KTR
B.1.5 Verifica della insensibilita agli abbassamenti di tensione (LVFRT capability)
/ Check of the LVFRT capability
Ref.
Test CEl 0-21 Ref. standard Result Sample
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Report no. 220916017GZU-001

LVFRT Capability
8.5.1 _ PASS iMars
Applicable for plant with power B.1.5 CEI 0-21:2022 XG110KTR
>11.08KW.
B.1.6 Verifica della insensibilita alle richiusure automatiche in discordanza di fase
/ Check of the insensibility to the re-closures when phases are in discordance
Ref.

Test CEl 0-21 Ref. standard Result Sample
Verifica della insensibilita alle 8.4.4.3
richiusure automatiche in 8.6.2.1
discordanza di fase B.1.6 CEI 0-21:2022 iMars

. N B.1.6.1 PASS XG110KTR

/ Check of the insensibility to the re- or
closures when phases are in B.1.6.2
discordance (or B.1.6.3)
Allegato B: Prove di compatibilita EMC

Test REL: Ref. standard Result Sample

CEI 0-21 : u P

Compatibilita
elettromagnetica Annex B CEI'EN 61000-6-1 PASS Note

X . CEI EN 61000-6-3
/Electromagnetic compatibility

Ltd. Guangzhou Branch.

Note: Refer to EMC report No. 210623184GZU-001, which is issued by Intertek Testing Services Shenzhen
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CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A3 Adjustment ranges for the interface protection system
(SP1) N/A
A3.1 Under voltage protection 27.S1 N/A
A3.1 Under voltage protection 27.S2 N/A
A.3.2 Over voltage protection 59.S1 N/A
A.3.2 Over voltage protection 59.S2 N/A
A.3.3 Under frequency protection 81<S1 N/A
A.3.3 Under frequency protection 81<S2 N/A
A.3.4 Over frequency protection 81>S1 N/A
A.3.4 Over frequency protection 81>S2 N/A
A4 ggfzcks and tests on the interface protection system N/A
A43 Fsuglctional tests on the interface protection system N/A
A.4.33.1 I(:req)uency relay insensitivity to harmonics N/A
A.4.3.3.2 | Remote trip signal N/A
A.4.3.3.3 | Communication Signal N/A
A.4.3.4 |Verification of insensitivity to the derivative of N/A
frequency
A.4.4 Autotest N/A
A.45 Single fault tolerance N/A
A46 EMC compatibility tests N/A
A47 Climatic compatibility tests N/A
A4.8 Insulation tests N/A
A.4.9 T_ests_ for the overload capacity of measuring N/A
circuits
A.4.10 Compliance of equipment N/A
A4.11 Automatic mechanism to prevent current N/A
imbalance during production
B.1 Test on the inverter P
B.1.1 Conditions of connection, reconnection and P
gradual power supply
E-l-l- Checking the connection and reconnection conditions P
2-1-1- Checking gradual supply of active power P
B.1.2 Reactive power exchange
5.1.2. Test performance and recording mode

TRF No. CEI 0-21 B
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CEI 0-21

Clause Requirement - Test Result - Remark Verdict

B.1.2.2.1 |Inverters in systems with total capacity up to 11.08 N/A
kw

B.1.2.2.2 |Inverters in systems with total capacity greater P
than 11.08 kW

B.1.2. Reactive power exchange at a given level P

3

B.1.2. Response time to an assigned step level change P

4

B.1.2. Automatic supply of reactive power according to a P

S characteristic curve cos¢ =f(P)

B1.2.6 Automatic exchange of reactive power according P
to a characteristic curve Q=f(V)

B.1.3 Limitation of active power

B.1.3. Automatic limitation of active power for voltage

1 values close to 110% of the rated voltage

B.1.3. Regulation of active power in the presence of over- p

2 frequency transients on the transmission network

B1.3.3 Verification of the operating range in voltage and p
frequency

B.1.3. Limitation of active power to external

4 command from the Distributor P

B.1.4 Output of DC component in the output current

B.1.4. Checking the DC component output

1

B.1.4. Checking the protection against DC input P

2

B.1.5 Checking insensitivity to voltage dips (LVRT P
capability)

B.1.6 Checking the insensitivity to automatic reclosing P
during phase accordance

B.1.6. Tests on the simulated network P

1

B.1.6. Tests on the distribution network using a coupling N/A

2 transformer

B.1.6. Tests on the distribution network, simulation of N/A

3 frequency drift

TRF No. CEI 0-21 B
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Appended Table - Testing Result

B.1 TABLE: Test on the inverter P
Current harmonics emission test for class A limit (According to CElI EN 61000-3-12)
Test was performed under the condition of table 14 and table 15
Tabella 14 — Condizioni di riferimento
Grandezza di influenza Yalore di riferimento
Temperatura ambiente 20°C £ 2°C
Fressione atmosferica 86 + 10 kPa
Umidita relativa B %
Posizione apparecchiatura Secondo guanto dichiarato del costruttore
Frequenza a0 Hz
Forma d'onda della tensione di riferimento Conforme alla CEI EN 20180
Tabella 15 — Condizioni di riferimento
Grandezza di influenza Yalore di riferim ento
Temperatura amhbiente 10 *C e +55 °C
Fressione atmosferica 96 £ 10 kPa
Umidita relativa G5 % (per temperature maggiori di 0°C)
Fosizione apparecchiatura Secondo quanto dichiarato dal costruttore
Fregquenza al Hz
Forma d'onda della tensione di riferimento Conforme alla CEI EN 20160
Harmonics measurement under ambient condition 55°C
33% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3
2nd 0.365 | 0.394 | 0.320 | 0.370 | 0.402 | 0.321 | 0.193| 0.225 | 0.145 8.00
3rd 0.071 | 0.065 | 0.027 | 0.076 | 0.068 | 0.027 | 0.072 | 0.064 | 0.027 21.60
4th 0.264 | 0.232 | 0.240 | 0.267 | 0.234 | 0.244 | 0.150 | 0.114 | 0.120 4.00
5th 1.199 | 1.205 | 1.188 | 1.239 | 1.246 | 1.230 | 1.210 | 1.215 | 1.195 10.70
6th 0.021 | 0.018 | 0.015 | 0.020 | 0.018 | 0.016 | 0.022 | 0.015 | 0.019 2.67
7th 0.230 | 0.237 | 0.234 | 0.238 | 0.245 | 0.243 | 0.232 | 0.237 | 0.234 7.20
8th 0.024 | 0.018 | 0.022 | 0.025 | 0.018 | 0.022 | 0.015 | 0.011 | 0.013 2.00
9th 0.009 | 0.008 | 0.009 | 0.009 | 0.008 | 0.009 | 0.009 | 0.008 | 0.008 3.80
10th 0.009 | 0.010 | 0.007 | 0.009 | 0.009 | 0.007 | 0.008 | 0.008 | 0.006 1.60
11th 0.037 | 0.039 | 0.041 | 0.038 | 0.041 | 0.041 | 0.038 | 0.040 | 0.041 3.10
12th 0.011 | 0.007 | 0.010 | 0.011 | 0.007 | 0.011 | 0.012 | 0.007 | 0.010 1.33
13th 0.028 | 0.030 | 0.031 | 0.028 | 0.031 | 0.031 | 0.029 | 0.031 | 0.031 2.00
PWHD 5.026 | 4.954 | 5.002 | 4.835 | 4.927 | 4.905 | 4.818 | 4.894 | 5.037 23
THD 3.960 | 3.988 | 3.867 | 3.973 | 4.003 | 3.879 | 3.824 | 3.844 | 3.735 23
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Harmonics measurement under ambient condition 55°C

66% Pn

Harmonic iMars XG110KTR iMars XG136KTR-L iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3
2nd 0.665 | 0.714 | 0.601 | 0.671 | 0.725 | 0.612 | 0.321 | 0.366 | 0.259 8.00
3rd 0.070 | 0.058 | 0.033 | 0.079 | 0.062 | 0.034 | 0.066 | 0.062 | 0.024 21.60
4th 0.484 | 0.445 | 0.446 | 0.490 | 0.448 | 0.450 | 0.249 | 0.200 | 0.203 4.00
5th 1.237 | 1.249 | 1.243 | 1.278 | 1.292 | 1.289 | 1.250 | 1.254 | 1.250 10.70
6th 0.026 | 0.016 | 0.023 | 0.025 | 0.016 | 0.025 | 0.023 | 0.017 | 0.022 2.67
7th 0.223 | 0.231 | 0.226 | 0.233 | 0.240 | 0.233 | 0.225 | 0.233 | 0.231 7.20
8th 0.047 | 0.041 | 0.042 | 0.047 | 0.042 | 0.043 | 0.024 | 0.019 | 0.021 2.00
9th 0.009 | 0.009 | 0.009 | 0.010 | 0.010 | 0.010 | 0.010| 0.011 | 0.009 3.80
10th 0.009 | 0.012 | 0.008 | 0.009 | 0.012 | 0.009 | 0.009 | 0.010 | 0.008 1.60
11th 0.059 | 0.059 | 0.059 | 0.060 | 0.061 | 0.059 | 0.061 | 0.064 | 0.061 3.10
12th 0.012 | 0.008 | 0.010 | 0.011 | 0.008 | 0.011 | 0.011 | 0.007 | 0.011 1.33
13th 0.041 | 0.043 | 0.043 | 0.041 | 0.044 | 0.044 | 0.042 | 0.045 | 0.042 2.00
PWHD 3.847 | 3.739 | 3.641 | 3.589 | 3.627 | 3.716 | 3.278 | 3.186 | 3.125 23
THD 2.285 | 2.313 | 2.229 | 2.287 | 2.317 | 2.238 | 2.028 | 2.037 | 1.990 23
Harmonics measurement under ambient condition 55°C
100% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3
2nd 0.962 | 1.004 | 0.854 | 0.962 | 1.028 | 0.874 | 0.357 | 0.424 | 0.307 8.00
3rd 0.082 | 0.073 | 0.035 | 0.093 | 0.080 | 0.042 | 0.081| 0.070 | 0.042 21.60
4th 0.686 | 0.622 | 0.640 | 0.691 | 0.625 | 0.644 | 0.294 | 0.218 | 0.233 4.00
5th 1.283 | 1.301 | 1.295 | 1.327 | 1.345 | 1.341 | 1.303 | 1.311 | 1.297 10.70
6th 0.033 | 0.022 | 0.031 | 0.034 | 0.021 | 0.033 | 0.033| 0.020 | 0.031 2.67
7th 0.200 | 0.202 | 0.202 | 0.207 | 0.210 | 0.209 | 0.200 | 0.207 | 0.205 7.20
8th 0.066 | 0.061 | 0.060 | 0.067 | 0.064 | 0.061 | 0.027 | 0.026 | 0.021 2.00
9th 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012| 0.012 | 0.011 3.80
10th 0.010 | 0.013 | 0.010 | 0.010 | 0.012 | 0.010 | 0.009 | 0.011 | 0.009 1.60
11th 0.077 | 0.079 | 0.077 | 0.078 | 0.080 | 0.078 | 0.079| 0.083 | 0.078 3.10
12th 0.012 | 0.009 | 0.010 | 0.012 | 0.009 | 0.011 | 0.011| 0.008 | 0.010 1.33
13th 0.045 | 0.048 | 0.049 | 0.046 | 0.049 | 0.049 | 0.048| 0.050 | 0.049 2.00
PWHD 3.268 | 2.964 | 3.167 | 2.846 | 2.918 | 2.897 | 2.943 | 2.903 | 2.870 23
THD 1.755 [ 1.764 | 1.685 | 1.750 | 1.770 | 1.692 | 1.403 | 1.413 | 1.369 23
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Harmonics measurement under ambient condition -10°C

33% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3

2nd 0.365 | 0.394 | 0.318 | 0.369 | 0.403 | 0.322 | 0.196 | 0.226 | 0.144 8.00
3rd 0.071 | 0.065 | 0.026 | 0.076 | 0.067 | 0.028 | 0.070 | 0.067 | 0.025 21.60
4th 0.264 | 0.232 | 0.240 | 0.267 | 0.233 | 0.243 | 0.150| 0.113 | 0.120 4.00
5th 1.199 | 1.206 | 1.189 | 1.240 | 1.246 | 1.230 | 1.210| 1.215 | 1.195 10.70
6th 0.020 | 0.018 | 0.015 | 0.021 | 0.018 | 0.016 | 0.022 | 0.016 | 0.019 2.67
7th 0.230 | 0.238 | 0.234 | 0.238 | 0.245 | 0.243 | 0.232| 0.237 | 0.234 7.20
8th 0.024 | 0.016 | 0.022 | 0.024 | 0.018 | 0.022 | 0.016| 0.011 | 0.013 2.00
9th 0.009 | 0.008 | 0.008 | 0.009 | 0.009 | 0.009 | 0.010| 0.008 | 0.008 3.80
10th 0.008 | 0.010 | 0.007 | 0.009 | 0.010 | 0.007 | 0.008 | 0.008 | 0.006 1.60
11th 0.037 | 0.039 | 0.041 | 0.038 | 0.039 | 0.042 | 0.038| 0.040 | 0.041 3.10
12th 0.011 | 0.007 | 0.010 | 0.011 | 0.007 | 0.011 | 0.012| 0.007 | 0.010 1.33
13th 0.028 | 0.030 | 0.031 | 0.028 | 0.031 | 0.031 | 0.029| 0.031 | 0.031 2.00
PWHD 5.324 | 5.128 | 4.982 | 5.176 | 5.035 | 5.086 |4.982| 4.845 | 4.938 23
THD 3.962 | 3.989 | 3.867 | 3.974 | 4.005 | 3.881 |3.822| 3.844 | 3.734 23

Harmonics measurement under ambient condition -10°C

66% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3

2nd 0.668 | 0.712 | 0.596 | 0.668 | 0.725 | 0.611 | 0.319| 0.364 | 0.260 8.00
3rd 0.070 | 0.061 | 0.030 | 0.073 | 0.059 | 0.034 | 0.064 | 0.061 | 0.023 21.60
4th 0.483 | 0.442 | 0.446 | 0.491 | 0.449 | 0.452 | 0.248| 0.199 | 0.204 4.00
5th 1.235 | 1.249 | 1.244 | 1.277 | 1.292 | 1.287 |1.251 | 1.253 | 1.250 10.70
6th 0.025 | 0.016 | 0.024 | 0.026 | 0.018 | 0.025 | 0.023| 0.017 | 0.022 2.67
7th 0.225 | 0.231 | 0.226 | 0.232 | 0.240 | 0.234 | 0.225| 0.233 | 0.231 7.20
8th 0.047 | 0.041 | 0.043 | 0.047 | 0.042 | 0.042 | 0.024 | 0.019 | 0.021 2.00
9th 0.009 | 0.010 | 0.010 | 0.009 | 0.010 | 0.010 |0.010| 0.010 | 0.009 3.80
10th 0.010 | 0.012 | 0.008 | 0.009 | 0.012 | 0.008 | 0.009 | 0.010 | 0.008 1.60
11th 0.060 | 0.060 | 0.059 | 0.061 | 0.061 | 0.060 | 0.061 | 0.064 | 0.062 3.10
12th 0.012 | 0.008 | 0.011 | 0.011 | 0.008 | 0.011 {0.012| 0.007 | 0.011 1.33
13th 0.041 | 0.044 | 0.043 | 0.042 | 0.045 | 0.044 | 0.044 | 0.045 | 0.044 2.00

PWHD 3.525 | 3.476 | 3.376 | 3.476 | 3.564 | 3.518 | 3.174 | 3.057 | 2.856 23
THD 2.285 | 2.311 | 2.226 | 2.283 | 2.318 | 2.235 | 2.028 | 2.035 | 1.990 23
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Harmonics measurement under ambient condition -10°C
100% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3
2nd 0.959 | 1.004 | 0.853 | 0.954 | 1.032 | 0.876 | 0.360 | 0.432 | 0.320 8.00
3rd 0.080 | 0.071 | 0.034 | 0.088 | 0.080 | 0.038 | 0.073| 0.072 | 0.034 21.60
4th 0.687 | 0.623 | 0.640 | 0.691 | 0.624 | 0.644 | 0.300 | 0.224 | 0.238 4.00
5th 1.281 | 1.300 | 1.290 | 1.325 | 1.344 | 1.337 {1.300 | 1.309 | 1.294 10.70
6th 0.034 | 0.023 | 0.030 | 0.034 | 0.021 | 0.033 | 0.033| 0.021 | 0.031 2.67
7th 0.200 | 0.203 | 0.202 | 0.208 | 0.209 | 0.209 | 0.201 | 0.207 | 0.204 7.20
8th 0.066 | 0.061 | 0.060 | 0.067 | 0.062 | 0.061 | 0.027 | 0.026 | 0.021 2.00
9th 0.011 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011| 0.012 | 0.011 3.80
10th 0.010 | 0.013 | 0.010 | 0.010 | 0.012 | 0.011 | 0.009 | 0.011 | 0.009 1.60
11th 0.077 | 0.079 | 0.078 | 0.079 | 0.081 | 0.079 | 0.080 | 0.084 | 0.079 3.10
12th 0.012 | 0.009 | 0.011 | 0.012 | 0.009 | 0.010 | 0.011| 0.008 | 0.010 1.33
13th 0.046 | 0.049 | 0.050 | 0.046 | 0.050 | 0.050 |0.049 | 0.051 | 0.050 2.00
PWHD 2.845 | 2.935 | 2.836 | 2.734 | 2.567 | 2.589 | 2.318 | 2.453 | 2.275 23
THD 1.754 | 1.764 | 1.682 | 1.744 | 1.771 | 1.691 | 1.402 | 1.415 | 1.371 23

Harmonics measurement under ambient condition 22°C

33% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3

2nd 0.365 | 0.394 | 0.318 | 0.368 | 0.402 | 0.321 |0.192 | 0.226 | 0.146 8.00
3rd 0.070 | 0.062 | 0.028 | 0.076 | 0.068 | 0.027 | 0.072 | 0.066 | 0.025 21.60
4th 0.264 | 0.232 | 0.240 | 0.267 | 0.234 | 0.244 | 0.150| 0.114 | 0.121 4.00
5th 1.199 | 1.206 | 1.188 | 1.240 | 1.246 | 1.230 | 1.210| 1.215 | 1.195 10.70
6th 0.021 | 0.018 | 0.015 | 0.020 | 0.018 | 0.016 |0.022 | 0.015 | 0.019 2.67
7th 0.231 | 0.238 | 0.234 | 0.238 | 0.245 | 0.242 | 0.232 | 0.237 | 0.234 7.20
8th 0.024 | 0.016 | 0.022 | 0.024 | 0.018 | 0.022 | 0.015 | 0.011 | 0.013 2.00
9th 0.009 | 0.008 | 0.009 | 0.009 | 0.008 | 0.009 | 0.009 | 0.008 | 0.008 3.80
10th 0.009 | 0.009 | 0.007 | 0.008 | 0.009 | 0.007 | 0.008 | 0.008 | 0.006 1.60
11th 0.038 | 0.039 | 0.041 | 0.037 | 0.039 | 0.041 | 0.039 | 0.040 | 0.041 3.10
12th 0.012 | 0.007 | 0.011 | 0.011 | 0.007 | 0.011 | 0.012 | 0.007 | 0.010 1.33
13th 0.028 | 0.031 | 0.031 | 0.028 | 0.031 | 0.031 | 0.029 | 0.031 | 0.031 2.00
PWHD 5.034 | 4.843 | 4.739 | 4.893 | 4.936 | 4.736 | 4.681 | 4.752 | 4.728 23
THD 3.963 | 3.990 | 3.866 | 3.972 | 4.004 | 3.879 | 3.822 | 3.846 | 3.736 23
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Harmonics measurement under ambient condition 22°C
66% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3

2nd 0.669 | 0.713 | 0.598 | 0.669 | 0.727 | 0.612 | 0.320 | 0.368 | 0.260 8.00
3rd 0.069 | 0.059 | 0.031 | 0.074 | 0.064 | 0.032 | 0.067 | 0.063 | 0.023 21.60
4th 0.483 | 0.441 | 0.446 | 0.488 | 0.448 | 0.451 | 0.248| 0.200 | 0.203 4.00
5th 1.235 | 1.249 | 1.243 | 1.278 | 1.292 | 1.288 | 1.252 | 1.254 | 1.250 10.70
6th 0.025 | 0.016 | 0.024 | 0.025 | 0.016 | 0.024 | 0.023| 0.017 | 0.022 2.67
7th 0.226 | 0.232 | 0.226 | 0.232 | 0.240 | 0.233 | 0.224| 0.233 | 0.231 7.20
8th 0.047 | 0.039 | 0.043 | 0.047 | 0.041 | 0.043 | 0.024 | 0.019 | 0.021 2.00
9th 0.009 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010| 0.011 | 0.009 3.80
10th 0.009 | 0.012 | 0.008 | 0.009 | 0.012 | 0.009 | 0.009 | 0.010 | 0.008 1.60
11th 0.059 | 0.060 | 0.059 | 0.060 | 0.061 | 0.060 | 0.061| 0.064 | 0.061 3.10
12th 0.012 | 0.008 | 0.010 | 0.012 | 0.008 | 0.010 | 0.011| 0.007 | 0.011 1.33
13th 0.041 | 0.044 | 0.043 | 0.041 | 0.045 | 0.044 | 0.043| 0.045 | 0.043 2.00

PWHD 3.187 | 3.286 | 3.110 | 3.169 | 3.250 | 3.311 | 2.935| 2.849 | 2.752 23
THD 2.286 | 2.310 | 2.227 | 2.283 | 2.318 | 2.236 | 2.029 | 2.038 | 1.990 23

Harmonics measurement under ambient condition 22°C

100% Pn
Harmonic iMars XG110KTR iMars XG136KTR-L | iMars XG136KTR-X Limit (%)
L1 L2 L3 L1 L2 L3 L1 L2 L3
2nd 0.954 | 1.003 | 0.858 | 0.954 | 1.030 | 0.875 | 0.355 | 0.424 | 0.309 8.00
3rd 0.079 | 0.070 | 0.033 | 0.091 | 0.080 | 0.038 | 0.074 | 0.068 | 0.037 21.60
4th 0.686 | 0.622 | 0.640 | 0.691 | 0.625 | 0.644 | 0.293 | 0.217 | 0.232 4.00
5th 1.283 | 1.300 | 1.292 | 1.326 | 1.344 [ 1.338 | 1.302 | 1.309 | 1.295 10.70
6th 0.034 | 0.022 | 0.031 | 0.034 | 0.021 | 0.033 | 0.033 | 0.020 | 0.031 2.67
7th 0.199 | 0.202 | 0.202 | 0.208 | 0.210 | 0.209 | 0.201 | 0.208 | 0.205 7.20
8th 0.066 | 0.061 | 0.060 | 0.067 | 0.062 | 0.060 | 0.026 | 0.026 | 0.021 2.00
9th 0.011 | 0.012 | 0.012 | 0.011 | 0.012 | 0.012 |0.011 | 0.012 | 0.011 3.80
10th 0.010 | 0.012 | 0.010 | 0.010 | 0.012 | 0.011 |0.009 | 0.011 | 0.009 1.60
11th 0.077 | 0.079 | 0.077 | 0.079 | 0.081 | 0.079 | 0.080 | 0.083 | 0.078 3.10
12th 0.012 | 0.009 | 0.011 | 0.012 | 0.008 | 0.010 |0.011 | 0.008 | 0.010 1.33
13th 0.046 | 0.049 | 0.049 | 0.046 | 0.049 | 0.049 | 0.048 | 0.050 | 0.049 2.00
PWHD 2.632 | 2.715 | 2.639 | 2.597 | 2.618 | 2.649 |2.286 | 2.317 | 2.302 23
THD 1.751 | 1.763 | 1.686 | 1.745 | 1.770 | 1.692 | 1.402 | 1.411 | 1.368 23
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B.1 TABLE: Test on the inverter P
Flicker measurement
CEI EN 61000-3-3
Test was performed under the condition of table 14 and table 15
Tabella 14 — Condizioni di riferimento
Grandezza di influenza Valore di riferim ento
Temperatura ambiente WeCxi°C
Pressione atmosferica 96 + 10 kPa
Umidita relativa G5 %
Posizione apparecchiatura Secondo quanto dichiarato del costruttore
Freguenza 50 Hz
Forma d'onda della tensione di riferimento Caonforme alla CEI EN 50180
Tabella 15 — Condizioni di riferimento
Grandezza di influenza Yalore di riferimento
Temperatura ambiente -10 *C e +55 °C
Pressione atmosferica 96 = 10 kPa
Umidita relativa B5 % (per temperature maggiori di 0°C)
Posizione apparecchiatura Secondo quanto dichiarato dal costruttore
Freguenza 50 Hz
Forma d'onda della tensione di riferimento Conforme alla CElI EN 50160
Flicker measurement under ambient condition 20° C
Model: iMars XG110KTR
100% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.348 0.359 0.346
PLT < 0.65 0.339 0.350 0.332
dc < 3.30% 0% 0% 0%
dmax 4% 0.563% 0.553% 0.555%
66% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.347 0.370 0.359
PLT < 0.65 0.339 0.357 0.340
dc < 3.30% 0% 0% 0%
dmax 4% 0.407 0.396% 0.397%
33% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.353 0.377 0.362
PLT <0.65 0.344 0.360 0.350
dc <3.30% 0% 0% 0%
dmax 4% 0.208% 0.197% 0.201%
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Flicker measurement under ambient condition 20° C

100% rating power condition:

L1 Phase

4.00000

755m__ Pass
53.174m__ Pass
3347 m __ Pass
| 562.048m _ Pass
559860 m  Pass
562.948m _ Pass
| 564.378m  -ass
560920 m  Pass
559705 m  Fass
|_560.504m _ Pass
BG0.510m  Fass
560.856m  Fass
Pass

EIEIENEIEIEIEIEIE

3;|.4=;3.4§|w.1xw.?3°°

333

Element

Pass

Pass

Pass

Pass
Pass

m__ Pass
368 m _ Pass
975m _ Pass
134m__ Pass
13 m Pass
O0m _ Pass
2 m Pass
Pass

dmax]
4.00000

549316 m  Pass
550.216m__ Pass
551921 m  Pass

g

l

554.174m__ Pass
550550 m _ Pass
549906 m  Pass
550.950 m __ Pass
554926 m  Pass
551116 m__ Pass
552779 m _ Fass
554246 m __ Pass
553.685m _ Fass

Pass 332876 m Pass

BESEEELL ey
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Flicker measurement under ambient condition -10° C

Model: iMars XG110KTR

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.343 0.360 0.343
PLT < 0.65 0.338 0.351 0.333
dc < 3.30% 0% 0% 0%
dmax 4% 0.562% 0.549% 0.553%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.348 0.363 0.343
PLT < 0.65 0.335 0.351 0.335
dc < 3.30% 0% 0% 0%
dmax 4% 0.406% 0.396% 0.401%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.343 0.354 0.365
PLT <0.65 0.334 0.337 0.344
dc <3.30% 0% 0% 0%
dmax 4% 0.208% 0.197% 0.202%
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Flicker measurement under ambient condition -10° C

100% rating power condition:

L1 Phase

53.954m  Fass

61.357 m___ Pass

62477 m__ Pass

558299 m  Fass

559.270m__ Pass

b58.376m __ Fass

558.829m _ Pass

559974 Pass

560.939m _ Fass

557.238m __ Pass

558.466m _ Pass

561.833m  Fass

Pass

1.00000

340.034m

Pass

358.930 m

353713 m

358415 m

356.802 m

Pass
Pass
Pass
Pass

351

.970 m

Pass

762 m

én

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
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Flicker measurement under ambient condition 55° C

Model: iMars XG110KTR

100% rating power condition:

Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.352 0.359 0.341
PLT < 0.65 0.339 0.348 0.331
dc < 3.30% 0% 0% 0%
dmax 4% 0.563% 0.551% 0.554%
66% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.349 0.359 0.344
PLT < 0.65 0.337 0.353 0.336
dc < 3.30% 0% 0% 0%
dmax 4% 0.406% 0.398% 0.400%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.349 0.364 0.362
PLT < 0.65 0.334 0.353 0.346
dc < 3.30% 0% 0% 0%
dmax 4% 0.207% 0.199% 0.200%
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Flicker measurement under ambient condition 55° C

100% rating power condition:

L1 Phase

Freqll):

:

561.655m _ Pass

559843 m __ Fass

558233m _ Pass

561541m _ Pass

313|3|3

563455m _ Pass
561863 m _ Fass

563538 m _ Pass

561.803m__ Fass

3131313

176m__ Pass

3

Pass

Pass

2|12/12/2/2|2
SIS

Fass

333

Pass

1.00000

3411477 m___ Pass

348666 m  Fass

349158 m Pass

348.288m  coos
355636m  oos

349227 m Pass

I

354.655m  Pass

353.527 m Pass
348255m _ Fass

340352 m Pass
337.763 m Pass
360840m  Fass

Pass

Pass

Element

Total

dma
4.00000

551.373m__ Pass
552672m__ Fass

331155m _ Pass

338.085m _ Pass

552726 m  Fass

333802m  Pass

551.039m__ Pass

334036 m__ Pass

Pass

341.823m Fass

Pass

Pass

337.053m __ Pass

326.201m__ Pass

Pass

314866 m  Pass

Pass

22 m Pass

FGSS

775 m FSSS

Pass

Pass

324
33
333.718m  Fess
320975m  Fass

Pass

Pass
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Flicker measurement under ambient condition 20° C

Model: iMars XG136KTR-L

100% rating power condition:

Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.347 0.349 0.338
PLT < 0.65 0.338 0.341 0.327
dc < 3.30% 0% 0% 0%
dmax 4% 0.595% 0.579% 0.580%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.355 0.392 0.356
PLT < 0.65 0.345 0.379 0.349
dc < 3.30% 0% 0% 0%
dmax 4% 0.417% 0.408% 0.405%
33% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.349 0.367 0.356
PLT <0.65 0.342 0.353 0.348
dc < 3.30% 0% 0% 0%
dmax 4% 0.219% 0.209% 0.211%
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Flicker measurement under ambient condition 20° C

100% rating power condition:

L1 Phase

1.00000

589.174m  Pass

325.

gls|s

588536 m  Fass

333.

727 m
908 m

Pass

Pass

592291 m _ Pass

340.

590080 m  Fass

339.

504121m  Fass

028 m
08 m
331 m

Pass
Pass
Pass

591224 m __ Fass

130 m

FSSS

590.850 m __ Pass

588.13 Pass

501284 m _ Fass

505194 m __ Pass

128 m
.036 m

Pass
Pass
Pass
Pass

m__ Pass

Pass

ololoolo/olo/oloeola

SEE

m Fass

Fass

Pass

Pass

Element

Total

dmax(%
4.00000

7676 m__ Pass

4720m  Fass

5.137 m

/7.408 m

3309 m

265 m
47 m

4422 m

65 m

0 m

7 m

34 m

Volt

T

400000

FGSS

Pass

Pass

Pass

Pass

Pass

331313133

Pass

FGSS

Pass

FGSS

Pass

3(3(313]3

Pass

Pass
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Flicker measurement under ambient condition -10° C

Model: iMars XG136KTR-L

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.376 0.367 0.343
PLT < 0.65 0.345 0.352 0.333
dc < 3.30% 0% 0% 0%
dmax 4% 0.590% 0.578% 0.579%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.336 0.351 0.329
PLT < 0.65 0.326 0.341 0.325
dc < 3.30% 0% 0% 0%
dmax 4% 0.421% 0.408% 0.411%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.350 0.371 0.361
PLT <0.65 0.340 0.356 0.350
dc <3.30% 0% 0% 0%
dmax 4% 0.219% 0.210% 0.210%
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Flicker measurement under ambient condition -10° C

100% rating power condition:

Element

L1 Phase

1.00000

6 m FGSS

m Fass

Bm  Fass

Bm__ Fass
7m__ Pass

3Im FGSS

19 m Pass

Pass

o o

m
m FGSS
m Pass

EIEIEIEIE

m__Pass

m Pass

Pass

Element

4.00000

574.911 m

Pass

77.325m

FSSS

5.328 m

FSSS

4.428 m

Fass

.526 m

Pass

773 m

FSSS

.823 m

Fass

741 m

Fass

m

532 m
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Flicker measurement under ambient condition 55° C

Model: iMars XG136KTR-L

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.358 0.351 0.357
PLT < 0.65 0.334 0.336 0.333
dc < 3.30% 0% 0% 0%
dmax 4% 0.596% 0.580% 0.580%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.360 0.398 0.369
PLT < 0.65 0.351 0.388 0.355
dc < 3.30% 0% 0% 0%
dmax 4% 0.417% 0.403% 0.407%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.349 0.358 0.359
PLT < 0.65 0.338 0.350 0.348
dc < 3.30% 0% 0% 0%
dmax 4% 0.220% 0.211% 0.212%
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Flicker measurement under ambient condition 55° C

100% rating power condition:

L1 Phase

s

Pst
1.00000

327.885m __ Pass
338466m  Pass
322486m __ Pass

325233 m___ Pass
326624m  Pass

338.287Tm__ Pass
Pass

Pass

FBSS

EIEIEIEIELEIEIEIEIEN E El

Element

332913m __ Pass

337510m  Fass

326.850m  Fa:s

323.928m___ Pass

Pass

Pass

Pass

Pass

Pass

EEIEEEEIEEREIERS %

cleloleloloeleoeee
§§§§§§§§§§§§

332242m _ Pass

Pass

326025m  Fas:

Pass
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Flicker measurement under ambient condition 20° C

Model: iMars XG136KTR-X

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.363 0.378 0.352
PLT < 0.65 0.351 0.362 0.338
dc < 3.30% 0% 0% 0%
dmax 4% 0.611% 0.593% 0.594%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.347 0.452 0.346
PLT < 0.65 0.334 0.342 0.332
dc < 3.30% 0% 0% 0%
dmax 4% 0.443% 0.432% 0.434%
33% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.349 0.367 0.367
PLT <0.65 0.340 0.358 0.351
dc < 3.30% 0% 0% 0%
dmax 4% 0.234% 0.228% 0.226%
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Flicker measurement under ambient condition 20° C

100% rating power condition:

L1 Phase

1.00000

603.139m _ Pass 1 348225 m
597.654m __ Pass 1 3N1Em
604177 m__ Pass 1 351.106 m
601.000m _ Pass 1 340.025 m
599.194m__ Pass z 342628 m
601800m _ Pass 349638 m
604475m  Pass 347.803 m
253
608.397 m ___ Pass 357.303 m
598.462m __ Pass 357.068 m
— 253
11.007m__ Pass 1 357.788 m
304.427Tm  Fass i 363.526 m
3.473m  "ass 360871 m
Pass

Element

591.087m __ Fzs: ; 349216 M Fass
567.833m _ Pass X 353.627 m__ Pass
589.478m  Pass X 352286 m  Pass
503.096m __ Fass 4 63.456 m _ FPass
592389 m  Pass 60.575 m Pass
591.564m  Pass ; 69.067m  Fess
590.765m __ Pass X 339.068m_ Pass
591111 m __ Pass 4 378.280m _ Fass
590.879m _ Fass 63.688 m Pass
590.050m  Fass 69.623 m Pass
592.136m  Fasc X Pass
501445 m _ Fass 4 78. Pass
Pass Pass 362751 m

dgement

4.00000

592977 m  FPass ! 278 m__ Pass

|_586.677m _ Fass Pass
Pass I 93m__ Pass
Pass 349m__ Pass

Pass I 324841m  Fass
Pass I 178m__ Fass
Pass I 592m_ Pass
Pass I 20 Pass
Pass I Pass
Pass Pass
Pass I Pass
Pass I Pass

Pass 3385695m  Pass
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Flicker measurement under ambient condition -10° C

Model: iMars XG136KTR-X

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.341 0.353 0.339
PLT < 0.65 0.333 0.338 0.329
dc < 3.30% 0% 0% 0%
dmax 4% 0.607% 0.594% 0.595%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.337 0.353 0.339
PLT < 0.65 0.330 0.342 0.329
dc < 3.30% 0% 0% 0%
dmax 4% 0.444% 0.432% 0.431%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.346 0.360 0.352
PLT <0.65 0.339 0.349 0.345
dc <3.30% 0% 0% 0%
dmax 4% 0.238% 0.227% 0.225%
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Flicker measurement under ambient condition -10° C

100% rating power condition:

L1 Phase

1. 007

6 m
880m
10.944 m
581.272 m
589.889 m
533.740 m
534.014 m

4.00000 1.00000

0.932m  Fass 326.310m__ Pass
3.913m __ Fass 325886 m _ Fass
3.001m __ Fass 333943 m  Pass
5486 m  Pass 327228 m__ Pass
1.087m  Pass 44m  Fass
88631 M  Faoo 25m __ Pass
595552 m _ Pass 30m_ Fass
589.514 m

14 Pass 58 m___ Pass
589.377m _ Fass m__Pass
590.760m  Fass m__ Pass
m
m

593.555m _ Pass Pass
FBSS

589.067m  Pass
Pass Pass 329.875m Pass
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Flicker measurement under ambient condition 55° C

Model: iMars XG136KTR-X

100% rating power condition:

Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.367 0.389 0.357
PLT < 0.65 0.351 0.373 0.345
dc < 3.30% 0% 0% 0%
dmax 4% 0.607% 0.594% 0.592%
66% rating power condition:
Pbin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.345 0.347 0.338
PLT < 0.65 0.335 0.341 0.330
dc < 3.30% 0% 0% 0%
dmax 4% 0.445% 0.433% 0.433%
33% rating power condition:
Puin(%) Limit L1 Phase L2 Phase L3 Phase
PST <1 0.346 0.368 0.356
PLT < 0.65 0.342 0.359 0.347
dc < 3.30% 0% 0% 0%
dmax 4% 0.235% 0.228% 0.229%
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Flicker measurement under ambient condition 55° C

100% rating power condition:

L1 Phase

Element
Wolt R

TnlSet)

4.00000

502466 m___ Pass L 340.999m___ Pass
500.570m  Pass L 352167 m___ Pass
35682 m  Fass 353710 m Pass
u 1 L LI R
3467 m __ Fass 367.013 m Pass
| BO7AS/m Pass | 000000 Pass ] 356454m FPass ]
602531 m  Fass 349189 m Pass
604534m _ Fass 361.499 m Pass
| Pt S EEERE

607.669m  Fass L 355.321 m Pass
500547 m___ Pass L 342837 m__ Pass
502186 m __ Pass L 338.815m__ Pass
7985m  Fasc X 347303m  Foos
3324m__ Pass ] 355.645 m

Pass

clolojo|o|o|o|ololo|o|o

SIS

X[
4.00000 100000

593990 m Pass 376.874m Pass

580.295 m Pass 366.128 m Pass
255 ]

506.350 m __ Pass 352954m _ Pass
591.046 m _ Pass 369.862m  FPass
Pass 364.839m  Pzss
Pass 385.063m__ Pass
Pass 389.547m__ Pass
Pass 387657 m _ Pzss
Pass 379.618m__ Pass
Pass '3.918 m Pass
Pass '3.894 m Pass
Pass 475m__ Pass
Pass Pass 373708 m Pass

I 14 Pass
591093 m Pass
591.409 m 4 7 m Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
346.214m__ Pass
345.340 m Pass
Pass

clolelooleloo ol oo
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B.1.1.1
and
B.1.1.2

Checking gradual supply of active power

TABLE: Checking the connection and reconnection conditions

P

Model: iMars XG110KTR

No connection

in less than 30 sec

Connection
after 30 sec

Rising curve of
20%Pn/min

U>110% Un Yes 85% < U <110 % Un Yes (71.5s) 17.14%Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (69.8s) 17.03%Pn/min
f>50.10 Hz Yes 49,90 < f < 50.10 Hz Yes (70.1s) 17.11%Pn/min
f <49.90 Hz Yes 49,90 < f < 50.10 Hz Yes (68.7s) 17.04%Pn/min

Disconnection Connection Rising curve of

after 300 sec 20%Pn/min

U>110% Un Yes 85% < U < 110 % Un Yes (420.0s) 17.19%Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (418.7s) 17.06%Pn/min
f>51.50 Hz Yes 49,90 < f < 50.10 Hz Yes (381.3s) 17.12%Pn/min
f <47.50 Hz Yes 49,90 < f < 50.10 Hz Yes (372.6s) 17.01%Pn/min

TRF No. CEI 0-21 B




intertek

Total Quality. Assured.
Page 42 of 118 Report no. 220916017GZU-001
Overvoltage conditions

120% 118%

100% 116%

A 7155 « 14208 A

80k —>r—1< 114%
= =
& 60% 112% 2,
s = 2
S 40% 110% <
& 2

20% 108%

0% = 106%

-20% 104%

0 200 400 600 800 1000 1200 1400
Time[s]
—Power e———p_|imit =——\/oltage
Undervoltage conditions

120% 90%

100% 88%

n 69.85 l « 418.7s n

80% 86%
Lo | E‘
S 60k 84% 2
5 v
g D
S 40% 82% =
& 2

20% 80%

0% 78%

-20% 6%

0 200 400 600 800 1000 1200 1400
Time[s]
—Power e———p_|imit =——\/oltage
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Overfrequency conditions
120% 525
100% 52.0
) 701s 38138
80% —» < 51.5
S 60 510 I
=, =
g e
3 40% 50.5 %‘l_
o O
o
20% 500 *
0% + 495
-20% 49.0
0 200 400 600 800 1000 1200 1400
Time[s]
=———Power em—p-|limit =—frequency
Underfrequency conditions
120% 50.5
100% 50.0
) 68.7s <« o726s
80% —» 495
- g
S 60% 490 3
T o
= it =
S 40% 485 g
20% 48.0
Q% = 47.5
-20% 47.0
0 200 400 600 800 1000 1200 1400
Time[s]
e POWEl e—p_|imit e——frequency
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B.1.1.1
and
B.1.1.2

Checking gradual supply of active power

TABLE: Checking the connection and reconnection conditions

P

Model: iMars XG136KTR-L

No connection

in less than 30 sec

Connection
after 30 sec

Rising curve of
20%Pn/min

U>110% Un Yes 85% < U <110 % Un Yes (69.5s) 16.93%Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (69.2s) 17.11%Pn/min
f>50.10 Hz Yes 49,90 < f < 50.10 Hz Yes (70.3s) 17.01%Pn/min
f <49.90 Hz Yes 49,90 < f < 50.10 Hz Yes (70.1s) 16.95%Pn/min

Disconnection Connection Rising curve of

after 300 sec 20%Pn/min

U>110% Un Yes 85% < U < 110 % Un Yes (401.2s) 17.02%Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (402.3s) 17.08%Pn/min
f>51.50 Hz Yes 49,90 < f < 50.10 Hz Yes (399.7s) 17.08%Pn/min
f <47.50 Hz Yes 49,90 < f < 50.10 Hz Yes (416.3s) 16.97%Pn/min
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Overvoltage conditions

120% 121%

100% 118%

80% 115%
Lo | 'E‘
S 60k 1124 2
5 T
[4}] [&)]
S 40% 109% S
S 2

20% 106%

0% 103%

-20% 100%

0 200 400 600 800 1000 1200 1400 1600
Time[s]
—Power e———p_|imit =——\/oltage
Undervoltage conditions
120% 92%
100% 89%
69.25 402.35 |

80% - 86
— fa— IE
S 60k 83% 2
5 T
[4}] [&)]
S A0k 80k =
& 2

20% 7%

0% 74%

-20% 71%

0 200 400 600 800 1000 1200 1400 1600
Time[s]
—Power e———p_|imit =——\/oltage
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Overfrequency conditions
120% 522
100% 518
70.3s 399.7s
80% +» 514
. i~
c T
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B.1.1.1
and
B.1.1.2

Checking gradual supply of active power

TABLE: Checking the connection and reconnection conditions

P

Model: iMars XG136KTR-X

No connection

in less than 30 sec

Connection
after 30 sec

Rising curve of
20%Pn/min

U>110% Un Yes 85% < U <110 % Un Yes (81.3s) 16.81 %Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (76.3s) 17.04%Pn/min
f>50.10 Hz Yes 49,90 < f < 50.10 Hz Yes (75.8s) 17.14%Pn/min
f <49.90 Hz Yes 49,90 < f < 50.10 Hz Yes (88.3s) 16.89%Pn/min

Disconnection Connection Rising curve of

after 300 sec 20%Pn/min

U>110% Un Yes 85% < U < 110 % Un Yes (401.5s) 16.87 %Pn/min
U <85% Un Yes 85% < U <110 % Un Yes (389.2s) 16.93%Pn/min
f>51.50 Hz Yes 49,90 < f < 50.10 Hz Yes (405.0s) 16.78%Pn/min
f <47.50 Hz Yes 49,90 < f < 50.10 Hz Yes (400.7s) 16.83%Pn/min
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B.1.2.2 Table: Verification of reactive power supply capability P

P/Py, [%]
cos9=0,9 -

(assorbimento/induttivo) "~._

. Cosp =09

# (erogazione/capacitivo)
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Figura 13 — Curve di capability “triangolare” e “rettangolare”

For each of the 10 levels of active power, 3 values of inductive reactive power and 3 values of conductive
reactive power must be registered as average values in 1 min, based on the measurements at the
fundamental in a window of 200ms.

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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Model: iMars XG110KTR

TABLE_ Reactive power production with set point Q =0

Power Active Power Reactive Power DC Power Power Factor
w %Pn VAr %Pn w %Pn cos¢

5821.6 5.29 1756.6 1.60 6201.6 5.64 0.9584

0% - 10% 5793.7 5.27 1683.7 1.53 6196.4 5.63 0.9546
5831.9 5.30 1703.9 1.55 6207.4 5.64 0.9593

16710.6 15.19 1587.4 1.44 17272.0 15.70 0.9872

10% - 20% 16853.7 15.32 1563.8 1.42 17328.6 15.75 0.9923
16893.5 15.81 1486.8 1.35 17184.8 15.62 0.9936

27667.6 25.15 1584.4 1.44 28493.4 25.90 0.9958

20% - 30% 27589.4 25.08 1572.7 1.43 28511.8 25.92 0.9972
27599.0 25.09 1582.5 1.44 28637.9 26.03 0.9937

38604.8 35.10 1591.9 1.45 39682.7 36.08 0.9933

30% - 40% 38578.7 35.07 1469.2 1.34 39672.6 36.07 0.9923
38461.8 34.97 1537.9 1.40 39574.3 35.98 0.9928

49788.6 45.26 735.9 0.67 51160.9 46.51 0.9994

40% - 50% 49842.1 45.31 863.5 0.79 51263.8 46.60 0.9988
48953.8 44.50 803.0 0.73 50974.3 46.34 0.9989

60884.0 55.35 -350.4 -0.32 62590.9 56.90 0.9996

50% - 60% | 60482.6 54.98 -350.8 -0.32 62518.5 56.84 0.9994
60782.5 55.26 -307.8 -0.28 62318.9 56.65 0.9993

72027.0 65.48 -1588.4 -1.44 74171.9 67.43 0.9991

60% - 70% 72518.7 65.93 -1478.3 -1.34 74832.8 68.03 0.9995
72482.7 65.89 -1504.1 -1.37 74528.6 67.75 0.9996

83155.7 75.60 -1805.8 -1.64 85696.9 77.91 0.9993

70% - 80% 83279.5 75.71 -1794.3 -1.63 85538.3 77.76 0.9997
83317.3 75.74 -1802.8 -1.64 85387.0 77.62 0.9994

94285.9 85.71 -1900.7 -1.73 97266.5 88.42 0.9995

80% - 90% 94386.4 85.81 -1867.3 -1.70 97472.8 88.61 0.9995
94418.2 85.83 -1879.5 -1.71 97402.5 88.55 0.9993

105420.3 95.84 -2011.7 -1.83 108966.8 99.06 0.9992

90%-100% 105296.7 95.72 -2008.4 -1.83 108684.3 98.80 0.9994
105189.5 95.63 -1996.2 -1.81 108583.5 98.71 0.9994
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TABLE_ Reactive power production with set point Q = -Qmax
Active Power Reactive Power DC Power P
Power Factor
w %Pn VAr %Pn w %Pn coso
6139.6 5.58 -53400.7 -48.55 7908.3 7.19 0.1142
0% - 10% 6173.6 5.61 -53709.3 -48.83 7983.5 7.26 0.1139
6181.8 5.62 -53687.8 -48.81 7972.8 7.25 0.1141
16677.6 15.16 -53819.2 -48.93 18668.7 16.97 0.2960
10% - 20% 16583.5 15.08 -53884.2 -48.99 18417.4 16.74 0.2952
16724.1 15.20 -53902.3 -49.00 18376.3 16.71 0.2963
27812.1 25.28 -54024.1 -49.11 30044.2 27.31 0.4577
20% - 30% 27548.7 25.04 -53863.7 -48.97 29767.1 27.06 0.4604
27618.3 25.11 -53839.7 -48.95 29732.0 27.03 0.4602
38937.6 35.40 -53655.1 -48.78 41475.6 37.71 05873
30% - 40% 38608.1 35.10 -53230.4 -48.39 40905.2 37.19 0.5783
38582.5 35.08 -54045.2 -49.13 41783.7 37.99 0.5824
50071.8 45.52 -53714.5 -48.83 53053.6 48.23 0.6818
40% - 50% 49884.2 45.35 -53571.5 -48.70 52574.7 47.80 0.6805
49853.7 45.32 -53486.9 -48.62 52863.7 48.06 0.6806
61225.8 55.66 -54011.1 -49.10 64539.9 58.67 0.7499
50% - 60% 61371.5 55.79 -54528.4 -49.57 63945.1 58.13 0.7502
60526.4 55.02 -53731.8 -48.85 63169.4 57.43 0.7503
71912.7 65.38 -54313.5 -49.38 75590.3 68.72 0.7979
60% - 70% 72095.2 65.54 -54138.4 -49.22 75285.8 68.44 0.8000
72162.7 65.60 -54185.2 -49.26 74827.4 68.02 0.8001
83224.1 75.66 -54209.3 -49.28 87325.7 79.39 0.8379
70% - 80% 83374.6 75.80 -54825.1 -49.84 87011.0 79.10 0.8413
83592.0 75.99 -54027.5 -49.12 86897.3 79.00 0.8393
94047.7 85.50 -54263.7 -49.33 98793.3 89.81 0.8662
80% - 90% 94185.3 85.62 -54002.6 -49.09 98268.3 89.33 0.8673
94093.2 85.54 -53869.2 -48.97 98174.8 89.25 0.8662
104644.9 95.13 -53364.0 -48.51 108561.7 98.69 0.8908
90%-100% | 104644.9 95.13 -53336.9 -48.49 108561.7 98.69 0.8904
104587.3 95.08 -53231.2 -48.39 108825.0 98.93 0.8901
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TABLE_ Reactive power production with set point Q = +Qmax
Active Power Reactive Power DC Power PO
Power Factor
w %Pn VAr %Pn w %Pn coso
5738.2 5.22 53509.7 48.65 6603.3 6.00 0.1035
0% - 10% 5782.6 5.26 53574.5 48.70 6575.7 5.98 0.1027
5780.3 5.25 53353.5 48.50 6586.0 5.99 0.1033
16815.8 15.29 53344.2 48.49 17810.6 16.19 0.2988
10% - 20% 16847.9 15.32 53466.8 48.61 17880.0 16.25 0.2982
16864.9 15.33 53378.1 48.53 17925.9 16.30 0.2984
27933.5 25.39 53570.9 48.70 29246.9 26.59 0.4574
20% - 30% 27985.7 25.44 54063.1 49.15 29149.1 26.50 0.4587
27865.2 25.33 53825.9 48.93 29250.7 26.59 0.4604
38947.5 35.41 53522.2 48.66 40678.8 36.98 0.5868
30% - 40% 38939.5 35.40 53409.3 48.55 40606.7 36.92 0.5870
39027.1 35.48 53521.3 48.66 40794.6 37.09 0.5863
50202.9 45.64 53847.2 48.95 52406.9 47.64 0.6824
40% - 50% 50066.5 45,52 53631.1 48.76 52313.9 47.56 0.6799
49952.9 45.41 53647.3 48.77 52095.8 47.36 0.6763
61253.4 55.68 53418.2 48.56 63537.3 57.76 0.7501
50% - 60% 61366.2 55.79 53296.6 48.45 63523.3 57.75 0.7522
61542.6 55.95 53743.8 48.86 63436.3 57.67 0.7543
72627.0 66.02 53331.8 48.48 75363.3 68.51 0.8016
60% - 70% 72268.9 65.70 53168.5 48.34 75290.7 68.45 0.7976
72739.0 66.13 53568.2 48.70 75243.5 68.40 0.8010
84218.5 76.56 53131.9 48.30 86979.6 79.07 0.8365
70% - 80% 84127.0 76.48 53104.8 48.28 87423.8 79.48 0.8382
83713.1 76.10 53036.9 48.22 87592.8 79.63 0.8438
95620.9 86.93 52902.3 48.09 99215.9 90.20 0.8721
80% - 90% 95217.5 86.56 53263.7 48.42 99282.8 90.26 0.8650
95105.4 86.46 53412.7 48.56 99346.8 90.32 0.8682
105192.9 95.63 53440.9 48.58 109178.3 99.25 0.8946
90%-100% | 105065.9 95.51 53381.1 48.53 108652.5 98.78 0.8937
104794.7 95.27 53616.1 48.74 108805.2 98.91 0.8901
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Model: iMars XG136KTR-L

TABLE_ Reactive power production with set point Q =0

Power Active Power Reactive Power DC Power Power Factor
w %Pn VAr %Pn w %Pn cos¢

6901.6 5.07 3811.3 2.80 7421.7 5.46 0.8754

0% - 10% 6937.2 5.10 3647.2 2.68 7523.8 5.53 0.8824
7003.7 5.15 3728.5 2.74 7472.8 5.49 0.8793

20450.6 15.04 2233.2 1.64 21175.2 15.57 0.9942

10% - 20% 20372.4 14.98 2201.5 1.62 21258.9 15.63 0.9951
20417.5 15.01 2159.4 1.59 21186.7 15.58 0.9937

34191.4 25.14 3551.2 2.61 35115.7 25.82 0.9945

20% - 30% 34073.5 25.05 4002.5 2.94 35074.1 25.79 0.9952
33874.6 2491 3851.5 2.83 35082.4 25.80 0.9947

47609.4 35.01 3431.7 2.52 48820.1 35.90 0.9973

30% - 40% 47397.9 34.85 3627.6 2.67 48728.4 35.83 0.9974
47476.1 34.91 3728.4 2.74 48629.4 35.76 0.9981

61427.1 45.17 3404.0 2.50 62961.7 46.30 0.9984

40% - 50% 61286.8 45.06 3528.4 2.59 62738.2 46.13 0.9986
61538.4 45.25 3275.9 241 62848.1 46.21 0.9988

75148.5 55.26 3404.8 2.50 77126.4 56.71 0.9993

50% - 60% 75385.2 55.43 3328.9 2.45 77275.9 56.82 0.9994
75184.5 55.28 3275.0 241 77375.8 56.89 0.9993

88945.2 65.40 3351.3 2.46 91318.1 67.15 0.9992

60% - 70% 88846.3 65.33 3127.4 2.30 91275.8 67.11 0.9995
89042.8 65.47 3265.9 2.40 91473.6 67.26 0.9991

101648.3 74.74 1175.8 0.86 104376.3 76.75 0.9996

70% - 80% 102740.5 75.54 1281.2 0.94 105646.4 77.68 0.9994
102396.5 75.29 1264.9 0.93 105275.5 77.41 0.9993

116583.5 85.72 -274.9 -0.20 119911.9 88.17 0.9995

80% - 90% 115835.7 85.17 -186.4 -0.14 118967.6 87.48 0.9996
116286.6 85.50 -247.9 -0.18 119566.6 87.92 0.9993

130307.2 95.81 -3195.6 -2.35 134185.4 98.67 0.9996

90%-100% 130084.0 95.65 -3072.1 -2.26 134728.4 99.07 0.9992
130428.9 95.90 -3085.3 -2.27 133987.6 98.52 0.9995
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TABLE_ Reactive power production with set point Q = -Qmax

Power Active Power Reactive Power DC Power Eg(\xg::

w %Pn VAr %Pn w %Pn cos@

6843.6 5.03 -66135.4 -48.63 8751.3 6.43 0.1032

0% - 10% 6845.3 5.03 -65637.1 -48.26 8690.3 6.39 0.1031
6847.3 5.03 -66150.9 -48.64 8696.8 6.39 0.1034

20738.8 15.25 -66080.2 -48.59 22915.7 16.85 0.2989

10% - 20% 20647.4 15.18 -66034.9 -48.56 22907.6 16.84 0.2971
20631.2 15.17 -66479.7 -48.88 22749.2 16.73 0.2995

34209.3 25.15 -65896.1 -48.45 36456.0 26.81 0.4559

20% - 30% 34194.6 25.14 -65932.8 -48.48 36438.4 26.79 0.4586
34388.7 25.29 -66008.0 -48.54 36775.2 27.04 0.4614

48067.9 35.34 -66349.7 -48.79 50728.5 37.30 0.5844

30% - 40% 47934.3 35.25 -66165.4 -48.65 50767.2 37.33 0.5870
47931.2 35.24 -66337.3 -48.78 50664.0 37.25 0.5873

61535.6 45.25 -66630.8 -48.99 64262.7 47.25 0.6826

40% - 50% 61485.5 4521 -66519.5 -48.91 64413.8 47.36 0.6770
61253.1 45.04 -66505.5 -48.90 64668.8 47.55 0.6794

74874.2 55.05 -65969.6 -48.51 78570.3 57.77 0.7512

50% - 60% 75196.2 55.29 -65969.6 -48.51 78978.0 58.07 0.7500
75260.7 55.34 -66059.5 -48.57 78480.0 57.71 0.7562

88804.1 65.30 -66644.2 -49.00 92532.7 68.04 0.8054

60% - 70% 89204.8 65.59 -66302.3 -48.75 92811.6 68.24 0.7982
88836.1 65.32 -66422.4 -48.84 92786.5 68.23 0.8036

102574.1 75.42 -66117.6 -48.62 107732.3 79.21 0.8341

70% - 80% 102757.0 75.56 -66095.8 -48.60 107242.3 78.85 0.8385
102623.1 75.46 -66429.3 -48.85 107516.7 79.06 0.8476

116846.5 85.92 -66424.5 -48.84 120739.4 88.78 0.8720

80% - 90% 116130.2 85.39 -65969.5 -48.51 121445.3 89.30 0.8683
116568.0 85.71 -66033.8 -48.55 1211447 89.08 0.8674

129076.4 94.91 -65922.6 -48.47 133447.5 98.12 0.8979

90%-100% 128644.7 94.59 -66157.7 -48.65 133513.0 98.17 0.8904
128805.1 94.71 -66150.3 -48.64 134200.9 98.68 0.8917
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TABLE_ Reactive power production with set point Q = +Qmax

Power Active Power Reactive Power DC Power Eg(\xg::

w %Pn VAr %Pn w %Pn cos@

6979.5 5.13 66325.4 48.77 7958.8 5.85 0.1060

0% - 10% 7018.9 5.16 65701.5 48.31 7987.9 5.87 0.1058
6998.3 5.15 66130.5 48.63 8007.4 5.89 0.1055

20585.3 15.14 65795.5 48.38 21898.1 16.10 0.2970

10% - 20% 204554 15.04 65941.4 48.49 21815.1 16.04 0.2984
20528.5 15.09 65745.6 48.34 21850.1 16.07 0.2986

34278.4 25.20 66498.9 48.90 35739.1 26.28 0.4581

20% - 30% 34100.5 25.07 66484.3 48.89 35476.4 26.09 0.4562
34168.0 25.12 66583.2 48.96 35587.9 26.17 0.4594

47679.7 35.06 66183.0 48.66 49458.8 36.37 0.5852

30% - 40% 47846.8 35.18 66202.6 48.68 49610.3 36.48 0.5849
47653.9 35.04 66147.3 48.64 49303.2 36.25 0.5864

61107.1 44.93 66127.0 48.62 63511.5 46.70 0.6783

40% - 50% 61126.3 44.95 66100.3 48.60 63551.1 46.73 0.6820
61325.3 45.09 66033.3 48.55 63571.9 46.74 0.6779

75019.0 55.16 66035.1 48.56 77635.8 57.09 0.7485

50% - 60% 74954.5 55.11 65922.0 48.47 77935.2 57.31 0.7524
75193.0 55.29 65595.6 48.23 77759.5 57.18 0.7537

91723.0 67.44 65496.0 48.16 92009.6 67.65 0.8030

60% - 70% 91704.0 67.43 65853.0 48.42 91356.2 67.17 0.8017
91715.9 67.44 65677.1 48.29 91886.0 67.56 0.8031

102682.1 75.50 65853.9 48.42 106298.4 78.16 0.8394

70% - 80% 102376.2 75.28 65957.6 48.50 105559.9 77.62 0.8454
102246.7 75.18 65900.9 48.46 105714.7 77.73 0.8443

116538.8 85.69 65704.2 48.31 120366.5 88.50 0.8741

80% - 90% 116768.4 85.86 65924.2 48.47 120610.9 88.68 0.8682
115950.6 85.26 65929.5 48.48 120870.6 88.88 0.8741

129846.4 95.48 66634.7 49.00 134537.6 98.92 0.8908

90%-100% 129899.0 95.51 66445.6 48.86 133524.4 98.18 0.8929
129893.0 95.51 66553.9 48.94 134273.8 98.73 0.8869
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Model: iMars XG136KTR-X

TABLE_ Reactive power production with set point Q = 0

Power Active Power Reactive Power DC Power Power Factor
w %Pn VAr %Pn w %Pn cos¢

6919.4 5.09 4430.5 3.26 7392.1 5.44 0.8418

0% - 10% 6936.2 5.10 4275.8 3.14 7462.5 5.49 0.8462
6942.7 5.10 4386.2 3.23 7507.3 5.52 0.8448

20445.1 15.03 2642.1 1.94 21147.5 15.55 0.9915

10% - 20% 20475.8 15.06 2584.7 1.90 21004.7 15.44 0.9921
20399.5 15.00 2486.7 1.83 21264.0 15.64 0.9918

34110.9 25.08 2618.6 1.93 35075.7 25.79 0.9969

20% - 30% 34275.8 25.20 2549.7 1.87 35134.2 25.83 0.9973
34371.4 25.27 2641.8 1.94 34976.5 25.72 0.9974

47624.4 35.02 2621.6 1.93 48899.6 35.96 0.9984

30% - 40% 47372.8 34.83 2583.4 1.90 49675.3 36.53 0.9982
47428.5 34.87 2681.8 1.97 49075.1 36.08 0.9984

61270.3 45.05 2593.1 1.91 62851.6 46.21 0.9991

40% - 50% 61027.5 44.87 2599.0 1.91 63186.3 46.46 0.9992
61149.6 44.96 2639.3 1.94 62947.8 46.29 0.9990

74957.1 55.12 2671.2 1.96 76980.3 56.60 0.9994

50% - 60% 74853.8 55.04 2743.8 2.02 76285.7 56.09 0.9991
74903.5 55.08 2618.5 1.93 76373.6 56.16 0.9992

88721.8 65.24 2689.2 1.98 91117.5 67.00 0.9995

60% - 70% 88638.5 65.18 2731.8 2.01 90738.6 66.72 0.9994
88583.9 65.14 2684.9 1.97 91027.8 66.93 0.9992

102487.1 75.36 2751.8 2.02 105404.2 77.50 0.9996

70% - 80% 102178.4 75.13 2694.3 1.98 105042.7 77.24 0.9994
102347.8 75.26 2749.6 2.02 105247.3 77.39 0.9995

116190.8 85.43 2835.9 2.09 119599.0 87.94 0.9997

80% - 90% | 115684.3 85.06 2785.4 2.05 119647.3 87.98 0.9996
116238.4 85.47 2894.3 2.13 118994.2 87.50 0.9994

129924.9 95.53 2460.8 1.81 133844.8 98.42 0.9997

90%-100% 129368.5 95.12 2375.7 1.75 134175.8 98.66 0.9996
130037.8 95.62 2471.5 1.82 134026.0 98.55 0.9995
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TABLE_ Reactive power production with set point Q = -Qmax

Power Active Power Reactive Power DC Power Eg(\xg::

w %Pn VAr %Pn w %Pn cos@

6830.8 5.02 -65633.0 -48.26 8699.1 6.40 0.1033

0% - 10% 6822.7 5.02 -65594.6 -48.23 8677.8 6.38 0.1027
6814.0 5.01 -66167.0 -48.65 8690.1 6.39 0.1035

20401.0 15.00 -65877.6 -48.44 22586.4 16.61 0.2968

10% - 20% 20481.8 15.06 -66119.6 -48.62 22637.4 16.65 0.2949
20474.3 15.05 -66143.5 -48.63 22580.7 16.60 0.2952

33872.4 2491 -66088.6 -48.59 36372.1 26.74 0.4551

20% - 30% 34185.2 25.14 -66459.2 -48.87 36405.7 26.77 0.4583
34014.0 25.01 -66043.2 -48.56 36437.4 26.79 0.4557

47553.7 34.97 -66547.0 -48.93 50538.3 37.16 0.5824

30% - 40% 47499.6 34.93 -66344.0 -48.78 50366.3 37.03 0.5859
47442 .4 34.88 -66104.2 -48.61 50579.3 37.19 0.5857

61034.6 44.88 -66007.4 -48.53 64494.4 47.42 0.6794

40% - 50% 61008.8 44.86 -65853.7 -48.42 64364.9 47.33 0.6811
61509.3 45.23 -66215.2 -48.69 64642.4 47.53 0.6811

75019.9 55.16 -66283.0 -48.74 78601.2 57.80 0.7498

50% - 60% 74649.0 54.89 -65826.9 -48.40 78396.0 57.64 0.7507
74677.2 5491 -65891.3 -48.45 78217.4 57.51 0.7470

88915.9 65.38 -66463.7 -48.87 92066.0 67.70 0.8037

60% - 70% 88991.3 65.43 -66182.4 -48.66 92546.6 68.05 0.7993
88935.4 65.39 -65993.3 -48.52 92495.1 68.01 0.8023

102651.8 75.48 -66286.7 -48.74 106820.3 78.54 0.8390

70% - 80% 102142.7 75.10 -66085.3 -48.59 107142.0 78.78 0.8367
102658.0 75.48 -65919.7 -48.47 106518.3 78.32 0.8416

116434.5 85.61 -66497.9 -48.90 121688.9 89.48 0.8716

80% - 90% 117009.9 86.04 -66015.5 -48.54 121572.4 89.39 0.8723
116572.9 85.72 -66098.2 -48.60 122016.8 89.72 0.8650

128715.5 94.64 -65675.2 -48.29 133328.3 98.04 0.8891

90%-100% 128671.1 94.61 -65865.7 -48.43 133947.4 98.49 0.8936
128821.0 94.72 -65715.7 -48.32 133802.7 98.38 0.8934
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TABLE_ Reactive power production with set point Q = +Qmax

Power Active Power Reactive Power DC Power Eg(\xg::

w %Pn VAr %Pn w %Pn cos@

7049.5 5.18 65721.4 48.32 7858.5 5.78 0.1057

0% - 10% 7023.0 5.16 66239.3 48.71 7923.4 5.83 0.1055
7022.9 5.16 65668.8 48.29 7902.0 5.81 0.1059

20659.4 15.19 65977.0 48.51 21766.9 16.01 0.2966

10% - 20% 20496.2 15.07 65879.6 48.44 21796.6 16.03 0.2956
20564.9 15.12 66416.6 48.84 21754.5 16.00 0.2968

34177.4 25.13 66051.4 48.57 35483.3 26.09 0.4599

20% - 30% 343294 25.24 65967.4 48.51 355594 26.15 0.4602
34346.4 25.25 66081.0 48.59 35714.3 26.26 0.4592

47718.7 35.09 65840.7 48.41 49663.2 36.52 0.5881

30% - 40% 47725.1 35.09 65946.6 48.49 49333.9 36.27 0.5873
475954 35.00 65717.1 48.32 49342.2 36.28 0.5849

61682.0 45.35 65477.4 48.15 63742.1 46.87 0.6822

40% - 50% 61518.2 45.23 65915.3 48.47 63553.4 46.73 0.6811
61726.8 45.39 65897.3 48.45 63344.0 46.58 0.6819

74792.3 54.99 65804.3 48.39 77397.6 56.91 0.7554

50% - 60% 74815.0 55.01 65844.4 48.42 77597.4 57.06 0.7533
75243.8 55.33 65397.1 48.09 77750.1 57.17 0.7562

88739.5 65.25 65390.4 48.08 91956.1 67.61 0.8052

60% - 70% 89246.1 65.62 65438.7 48.12 91575.9 67.34 0.8051
89266.8 65.64 65468.5 48.14 91783.8 67.49 0.8019

103194.1 75.88 65713.9 48.32 106642.0 78.41 0.8396

70% - 80% 102900.0 75.66 65291.3 48.01 106472.9 78.29 0.8425
102227.1 75.17 65489.8 48.15 106018.4 77.95 0.8452

116918.6 85.97 65412.8 48.10 120663.2 88.72 0.8750

80% - 90% 117070.0 86.08 65488.7 48.15 121223.7 89.14 0.8695
117030.9 86.05 65457.1 48.13 120306.2 88.46 0.8673

129597.1 95.29 66636.0 49.00 134350.5 98.79 0.8918

90%-100% 130096.8 95.66 66596.2 48.97 133789.7 98.37 0.8940
129405.8 95.15 66107.9 48.61 133449.7 98.12 0.8869
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B.1.2.3 Table: Reactive power exchange at a given level P
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50 10 150 200 250 300 350
Tempo [3]

Model: iMars XG110KTR

Set point Reactive Reactive power Dewatlo:eftrom
50% Pn power Q/Pn measured Q/Pn . Limit [%]
[%] [%] point AQ/Pn
[%]
-Qmin -48.43 -48.76 -0.33 AQ £ £2.5%Pn
0 0 1.99 1.99 AQ £ £2.5%Pn
+Qmax + 48.43 48.95 0.52 AQ £ +2.5%Pn
Graph
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3 o% e
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B.1.2.4 |[Table: Response time to an assigned step level change P
+0max |- --::::::::::
Frova 1: P =20% P, TR =tempo di
Prova 2: P = P, assestamento
o : @ 2 entro + 5% del
E= valore assegnato
£
[1a] CR R
-
ol F N N
m
o
2 .
f= Set-point di
=3 @ potenza reattiva
o Potenza reattiva
W arnnata dall'inveartar
_ SO D DD Toll. £5 % del val.
Gmax |- o agseqn.
0 2 4 5 8
Tempa [min]
Model: iMars XG110KTR
Test Test 2
1
Output power |[Qmax|ind[VA] |Qmax]cap [VA] Output power | Qmax|ind [VA] Qmax|cap [VA]
[%] [%]
100% Pn -563365.0 53551.1 50% Pn -563362.0 53546.2
Test 1 (see Graph 1): 100%Pn
Point Output power transient Vac Qeso [VA] Tr [s] limit [s]
1 110230.7 0 —» Qmax|ind 230.7 -63365.0 4.8 10
2 109040.5 QB inel — 230.7 53551.1 5.4 10
Qmax|cap
3 110408.3 Qmax|cap — 0 230.7 2836.8 9.0 10
Test 2 (see Graph 2): 50% Pn
Point Output power transient Vac Qeso [VA] Tr [s] limit [s]
1 55947.3 0 — Qmax|ind 230.2 -53362.0 4.8 10
2 56093.4 Qmaxjind > | 554 4 53546.2 6.4 10
Qmax|cap
3 56082.6 Qmax|cap — 0 230.2 2217.2 7.6 10
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B.1.2.5

Table: Automatic supply of reactive power according to a characteristic curve
cos¢ =f(P)

P

Model: iMars XG110KTR

\Y/ = D oo Y30 [=Yod = o =Yo R :

cos:0.9

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

SEEVAIUE ...t e b Lock-out: 230 V
(0.9 Vn and Vn with steps of 0.01)
F 1
COSg
09 P TTemmmsmmsmmsmmsmmsssmsmmmmses s
//éﬁ i Curva caratteristica standard

? g % 5 I Max deviazione AS = + 2 5%Py
i =
» |
.ﬁ/ % i
/ » 07 08 08 i 1
2 A B ! :
ﬁ 3‘% % : i W Messuna regolazione
f,f// = é H (coSep=+0,09
3 !

09 éﬁfﬂ@ﬁ_ S e e i e

h C
Figura 27 — Curva caratteristica standard cosg = f(P)

P/Pn (%) P(W) | Voltage(V) | Q (Var) Mizssqued D::S”gd AQ [
20% 22102.41 239.35 887.01 0.9939 1 887.01 +2.5%Pn
30% 33314.03 239.43 622.19 0.9983 1 622.19 +2.5%Pn
40% 44138.72 239.50 -994.90 0.9991 1 -994.90 +2.5%Pn
50% 55345.48 239.57 -1928.85 0.9994 1 -1928.85 +2.5%Pn
60% 66541.74 239.66 -2070.29 0.9995 1 -2070.29 +2.5%Pn
60% 66800.04 244.28 12875.05 0.9818 0.98 -526.95 +2.5%Pn
70% 77994.06 244.35 21916.88 0.9626 0.96 -541.12 +2.5%Pn
80% 89140.46 244.43 31177.26 0.9439 0.94 -761.74 +2.5%Pn
90% 100369.70 244.50 41195.71 0.9251 0.92 -977.29 +2.5%Pn
100% 109937.10 244.42 51061.09 0.9069 0.9 -2213.91 +2.5%Pn
100% 109920.70 230.53 2293.99 0.9987 1 2293.99 +2.5%Pn
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Model: iMars XG136KTR-L

\Y/ = D oo Y30 [=Yod = o <Yo IR : |cos:0.9

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

SEEVAIUE ... ——————
Lock-out: 277 V
(0.9 Vn and Vn with steps of 0.01

o Measured | Desired .
P/Pn (%) P (W) Voltage(V) Q (Vvar) — f— AQ Limit
20% 27438.5 288.2 1240.9 0.9928 1 1240.9 +2.5%Pn
30% 41121.6 288.3 1029.4 0.9978 1 1029.4 +2.5%Pn
40% 54891.1 288.4 -619.5 0.9989 1 -619.5 +2.5%Pn
50% 68680.6 288.4 -1960.4 0.9993 1 -1960.4 +2.5%Pn
60% 81682.3 288.5 -2608.2 0.9995 1 -2608.2 +2.5%Pn
60% 81984.1 294.1 16388.5 0.9805 0.98 -181.5 +2.5%Pn
70% 95914.7 294.2 27311.3 0.9617 0.96 -454.7 +2.5%Pn
80% 108858.7 294.2 38602.2 0.9424 0.94 -885.8 +2.5%Pn
90% 123044.1 294.3 50937.3 0.9239 0.92 -1203.7 +2.5%Pn
100% 135275.4 294.3 64895.5 0.9016 0.9 -971.5 +2.5%Pn
100% 135753.7 277.2 -2845.3 0.9994 1 -2845.3 +2.5%Pn
Graph
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Model: iMars XG136KTR-X

\Y/ = D oo Y30 [=Yod = o =Yo IR : |cos:0.9

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

Y= 2= | LU= PR Lock-out: 311 V
(0.9 Vn and Vn with steps of 0.01
P/Pn (%) P(W) | Voltage(V) | Q(var) |Measured| Desired AQ Limit
cos ¢ cos ¢
20% 27245.9 323.6 1681.2 0.9898 1 1681.2 +2.5%Pn
30% 40988.2 323.6 1368.6 0.9963 1 1368.6 +2.5%Pn
40% 54795.2 323.7 1216.9 0.9983 1 1216.9 +2.5%Pn
50% 68576.4 323.8 923.9 0.9990 1 923.9 +2.5%Pn
60% 81660.6 323.8 -701.6 0.9993 1 -701.6 +2.5%Pn
60% 81942.5 330.0 16292.2 0.9801 0.98 -277.8 +2.5%Pn
70% 95819.1 330.2 27740.6 0.9605 0.96 -25.4 +2.5%Pn
80% 109169.9 330.2 39166.5 0.9412 0.94 -321.5 +2.5%Pn
90% 122883.6 330.3 51360.4 0.9226 0.92 -780.6 +2.5%Pn
100% 135275.7 330.3 64894.9 0.9016 0.9 -972.1 +2.5%Pn
100% 135737.5 311.3 -2875.2 0.9996 1 -2875.2 +2.5%Pn
Graph
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5126 Table: Automatic exchange of reactive power according to a characteristic p
e curve Q=f(V)
S Measure the active and reactive power asa 0.2 s
Sampling:
average
Lock in:0.2Pn (default value:0.2Pn)
Set value: (0.1Pn and Pn with steps of 0.1 Pn)
Lock-out:0.05Pn
JlV » v
st = 1,1 Vn
st V1s = 1,08 Vn ! !
1 i
1 | Vi E -+ Vas
|}
: - V‘Is i
; . P B3 .
. i : ! 5 ! ' Qmax pu
Om| i O—max Q Qmi i V“ - : Q
Q i
Vi e ! Vi - —
' bl
Vi Vi=0,92V , Q
V2i=0,9 V,
Curve settings:
V1s =1,08Vn; V2s = 1,1Vn;
V1i =0,92Vn; V2i = 0,9Vn
(V1i, V2i, V1s and V2s must be programmable in a range 0,9-1,1 Vn with steps 0,07Vn,)
Range: 0,9to 1,1Vn
Step: 0,01Vn
V1i, V2i, V1s and V2s programmable value: Vi, V2i: 0-Quex adjustable
V1s, V2s: 0-Qmin adjustable
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Model: iMars XG110KTR

AQ
0, 0,
P/Pn [_/o] Vac [y] P/Pn [%0] Vac [V] QIPN[%] Q [Var] (S£2.5%
Set-point Set-point Measured |Measured expected P
n
| 0,
<20 % 1.07Vn 15.02 246.1 0.77 0 (<Pin)2'5 % 0.77
| 0,
<20 % 1.09Vh 15.02 250.7 0.77 0 (<Pin)2'5 % 0.77
-0,5 Qmin
<20 % — 30 % 1.09Vh 30.04 250.7 -24.30 (within -0.085
10sec)
40 % 1.09Vn 40.06 250.7 -24.30 -0,5 Qmin -0.085
50 % 1.09Vh 50.06 250.7 -24.30 -0,5 Qmin -0.085
60 % 1.09Vh 60.11 250.7 -24.30 -0,5 Qmin -0.085
70 % 1.09Vn 70.09 250.7 -24.30 -0,5 Qmin -0.085
80 % 1.09Vh 80.10 250.7 -24.30 -0,5 Qmin -0.085
90 % 1.09Vh 90.12 250.7 -24.30 -0,5 Qmin -0.085
100 % 1.09Vh 100.28 250.7 -24.30 -0,5 Qmin -0.085
100 % 1.1Vn 100.28 253.0 -48.59 -Qmin -0.16
100 % — 10 % 1.1Vn 10.02 253.0 -48.59 -Qmin -0.16
~ 0,
10% —»<5% 1.1Vn 451 253.0 0.31 0 (<Pin)2'5 % 0.31
PPy [%] Vac [V Set-| PPy [%] | Vac Ml | opniog |0 [var] expected | (< +A2Q5 o
Set-point point measured | Measured . P = _P ’) °
n
~ ("
<20 % 0.93Vs 15.02 213.9 077 0 (<Pin)2'5 % 0.77
~ ("
<20 % 0.91Vs 15.02 2093 0.77 0 (<Pin)2'5 % 0.77
0,5
<20 % — 30 % 0.91Vn 30.04 209.3 24.30 0,5 Qmax 0.085
(within 10sec)
40 % 0.91Va 40.06 209.3 24.30 0,5 Qmax 0.085
50 % 0.91Vn 50.06 209.3 24.30 0,5 Qmax 0.085
60 % 0.91Vn 60.11 209.3 24.30 0,5 Qmax 0.085
70 % 0.91Va 70.09 209.3 24.30 0,5 Qmax 0.085
80 % 0.91Vn 80.10 209.3 24.30 0,5 Qmax 0.085
90 % 0.91Vn 90.12 209.3 24.30 0,5 Qmax 0.085
100 % 0.91Vn 96.70 209.3 24.30 0,5 Qmax 0.085
100 % 0.90V;, 85.80 207.0 48.59 Qmax 0.16
100 % — 0.90V, 10.02 207.0 48.59 Qmax 0.16
10 %
~ ("
10% — < 0.90Vs 451 207.0 031 0(<+25% 031
5 % Pn)
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B.13.1 Table: Automatic limitation of active power for voltage p
o values close to 110% of the rated voltage
Model: iMars XG110KTR
Step # Set Measured Measured
voltage Voltage power power Limit RESULT
vaule [V/Vn] values [%]
[VIVn] W]
1 1,08 1.08 110072.3 100.06 - PASS
2 P
1,12 1.12 19577.2 17.80 <20%Pn PASS
3 1,08 1.08 110095.5 100.08 - PASS
Graph
120%
| |
100%
T 80%
)
O
2 60%
1]
Q
g
= 40%
@]
>
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Table: Adjustment of the active power in the presence of overfrequency
B.1.3.2 ; e P
transients on the transmission network
Activation settinas i Settable delay from Os to 1s with step of 50ms
(0 TP (default value: no intentional delay)
Pi/Pn [%]
A
— 5 CLESNZE A
t1 ta
1DD%—-—-—-—--—SS y - '\t - o SEQUENZE B
i i P 3
i N\
td ot 5
50%_"'--1_'?"5;'_'_"r'_:'_'f"_L',,'t3 i
! : ! \ *~. t'y
1 | 1 ! I : ~, ‘.
i o
: 1 T i
! Jd E-ts i | 1 H ,
0% —f oo - L ! e ], : .ts:ts
E A :
: tr =17 : : : I : : :
— — 1 f >
475 50 501 50,15 502 504 50,6 515 f
Model: iMars XG110KTR
EUT working at 100% of nominal power, over frequency
Measured . Active Power . .
Active Power Deviation S
Set Frequency (Hz) Frequency . o measured o Limit (%P,)
desired (%P,) o (%P,)
(Hz) (%Pn)
47.51Hz+0.01Hz 47.51 100 100.58 0.58 +25
50.15Hz+0.01Hz 50.15 100 100.19 0.19 +25
50.40Hz+0.01Hz 50.40 84.62 84.92 0.30 +25
50.60Hz+0.01Hz 50.60 69.23 69.43 0.20 +25
51.49Hz+0.01Hz 51.49 0.77 0.63 -0.14 +25
50.11Hz+0.01Hz 50.11 0.77 0.63 -0.14 +25
50.00Hz+0.01Hz 50.00 100 101.15 1.15 +25

Delay to reconnection

Desired (s)

Delay to reconnection
Measured (s)

Decrease of Active
Power Desired

%*Pref/min

Increase of Active
Power Measured

%*Pref/min

=300 330.5

<20%

17.24
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EUT working at 50% of nominal power, over frequency

SetFraquency | Messurad | Active Power | S0 Ll | poiogn ke | Limie e
(%Pn)
47.51Hz+0.01Hz 47.51 50 50.31 0.31 +25
50.15Hz+0.01Hz 50.15 50 50.31 0.31 +25
50.40Hz+0.01Hz 50.40 42.31 44.02 1.71 +25
50.60Hz+0.01Hz 50.60 34.61 32.60 -2.01 +25
51.49Hz+0.01Hz 51.49 0.39 0.63 0.24 +25
50.11Hz+0.01Hz 50.12 0.39 0.63 0.24 +25
50.00Hz+0.01Hz 50.00 50 50.30 0.30 +25

Delay to reconnection

Desired (s)

Delay to reconnection
Measured (s)

Decrease of Active
Power Desired

%*Pref/min

Increase of Active
Power Measured

%*Pref/min

=300

326.8

<20%

18.05
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EUT working at ~100% of nominal power, over frequency
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T
= 60% 49 =
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T 40% 48 3
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0% 46
-20% 45
0O 100 200 300 400 500 600 700 800 900 1000 1100 1200

Time[s]

——P/P e |mit up == e=e|imit down e——limitgradient =——1frequency

UT working at 50% of nominal power, overfrequency

06 52

05 ----j 326.85 ol
04 - " 50
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0.1 47
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B.1.3.3 Table: Verification of the operating range in voltage and frequency P
Frequency . .
# Voltage (%) (H2) P (%) P meas. (%) Time (s) Limit (%Pn)
z
Test 1 110 51.5 100 100.28 =5min 5
Test 2 85 50.0 90 93.32 =5min +5
* it is possible to operate at reduced power, equal to the maximum power that can be supplied for the
maximum output current Limit (P=85% * Pn).
Graph
1.15 51.8
1.10 51.7
=
o
P R R i e i o e R ) ML B~
@ T
_}} —
g 9
o 1.00 Do . e ’ 515 =
& ]
@ ) '
g (DR R e R o B e e e e i SN
=)
=
0.90 51.3
0.85 51.2
0 30 60 90 120 150 180 210 240 270 300
Time[s]
Voltage Power =ee | imii-up === Limit-down Frequency
Test 1
1 50.2
5 L
= 5
2 09 50 S
© 3
18] o
= o
I (C
©
> (085 ====<= 49.9
0.8 49.8
0 30 60 90 120 150 180 210 240 270 300 330
Time[s]
Voltage Power eee|imit-up e e=e|imit-down frequency
Test 2
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Table: Verification of active power limitation on external command from the =

B.1.3.4 Distributor

P/Pn (%)

100 %

90 %

80 %

70 % |eereieninnnianr e,

60 %

10 %

0 %
1 2 3 4 5 6 7 8 9% 101112 13 14 15 16 17 18 13 20

tempo (min)

Model: iMars XG110KTR

Output Power % P measured P set point Deviation (%) Limit(%Pn)
(%) (%)

100 99.95 100 -0.05 --

90 90.15 90 0.15 +25
80 80.21 80 0.21 +25
70 70.04 70 0.04 +25
60 60.23 60 0.23 +25
50 50.11 50 0.11 +25
40 39.99 40 -0.01 +25
30 30.20 30 0.20 +25
20 20.04 20 0.04 +25
10 10.25 10 0.25 +25
100 100.22 100 0.22 --
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120%

100% ...

80% O
£ 60% prees
‘5.:‘ LA X R NN
A0k T O
20% IO

vO 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Time[s]
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Model: iMars XG136KTR-L
P measured P set point o o
Output Power % Deviation (%) Limit(%Pn)
(%) (%)
100 100.18 100 0.18 --
90 90.17 90 0.17 +25
80 80.14 80 0.14 +25
70 70.11 70 0.11 +25
60 60.09 60 0.09 +25
50 50.18 50 0.18 +25
40 40.04 40 0.04 +25
30 30.13 30 0.13 +25
20 20.19 20 0.19 +25
10 10.04 10 0.04 +25
100 100.16 100 0.16 --
120%
80%
E‘ 60" [ EXEN]
a
40‘\ (XXX EX]
20:: LN NN ]
0%

0O 100 200 300 400

Power

sscess [imit-up

Time[s]

seeese [imit-down

500 600 700 800 900 1000 1100 1200 1300
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Model: iMars XG136KTR-X
Output Power % P measured P set point Deviation (%) Limit(%Pn)
(%) (%)

100 100.19 100 0.19 -

90 90.15 90 0.15 +25
80 80.21 80 0.21 +25
70 70.04 70 0.04 +25
60 60.25 60 0.25 +25
50 50.11 50 0.11 +25
40 39.96 40 -0.04 +25
30 30.20 30 0.20 25
20 20.04 20 0.04 +25
10 10.25 10 0.25 +25
100 100.25 100 0.25 --

0 100 200 300 400

— P-SigA[W]

sscess [imit-up

600 700 800 900 1000 1100 1200 1300

Time[s]

seesse [imit-down
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B.1.4.1 Table: Checking the DC component output P
Model: iMars XG110KTR
Temperature: 20°C
Power D.C D.C Limit
[Y%sNomi ] GUEE A component. Value [A] component. Value [%In] [%lIn]
nal IVAI| R S T R S T R S T
33+ 5 159.4 159.4 159.4 0.05 0.57 0.52 0.03 0.36 0.33 0.5%
66+ 5 159.4 159.4 159.4 0.16 0.60 0.53 0.10 0.38 0.33 0.5%
1005 | 159.4 159.4 159.4 0.13 0.68 0.55 0.08 0.43 0.35 0.5%
B.1.4.2 TABLE: Check of protections against the DC current injection. P
Power | Power Vpi)?[;e;e o Rated Current [Arms] | Intervention value D.C. _I'_I;::]pe Litoit
%nomina
% VA] (W] [Vrms] R S T [A] [%In] lgc > [ms] [s]
0.5%
B85 36300 | 230 1.00 | 159.4|159.4|159.4|0.867 | 0.54 n 996 1
0.5%
66+ 5 72600 | 230 1.00 | 159.4 | 159.4 | 159.4 | 0.836 | 0.52 n 999 1
0.5%

100 £ 5 110000| 230 1.00 | 159.4|159.4 | 159.4 | 0.854 | 0.54 n 993 1
Power Power | Rated Rated Current [Arms] | Intervention value D.C.| Trip Limit
[%6nomina | Voltage | cos Time

A W | [vims] R | S | T | [Al | [N le>>| [ms] 5]
335 36300 | 230 1.00 | 159.4|159.4|159.4| 1.35 | 0.85 1A 193 0.2
66+ 5 72600 | 230 1.00 |159.4|159.4|159.4| 1.39 | 0.87 1A 193 0.2

100 £ 5 110000 | 230 1.00 | 159.4|159.4 |159.4 | 1.52 | 0.95 1A 192 0.2

Graph
1 120%
08 revssaseesoseteestesesesseoeeetseeeeetssseeeneeetissteesetessesesstssessssesess
06 100%
04 80%

=< = —————— —— wwy =,

=< PP EISPSo s PR % ©

5 0 60 g

-0.2
~0.4  aohentshatstdsateibh dotasalose e ¢ 40
06 20%
s )

-1 0%

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
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B.1.4.1 Table: Checking the DC component output P
Temperature: 60°C
Power D.C D.C Limit
[Y%sNomi e A component. Value [A] component. Value [%In] [%In]
nal IVAI| R S T R S T R S T

33+ 5 159.4 159.4 159.4 0.09 0.56 0.51 0.06 0.35 0.32 0.5%

66+ 5 159.4 159.4 159.4 0.19 0.59 0.48 0.12 0.37 0.30 0.5%

100+5 | 159.4 159.4 159.4 0.11 0.71 0.70 0.07 0.45 0.44 0.5%

B.1.4.2 TABLE: Check of protections against the DC current injection. P
Power Power \fz;latted Rated Current [Arms] | Intervention value D.C. _I'_Ijrip Litoit
%nomina | oltage | cos ime
% VA] (W] [Vrms] R S T [A] [%In] lgc > [ms] [s]
0.5%
33t 5 36300 230 1.00 | 159.4|159.4 | 159.4 | 0.867 | 0.54 n 982 1
0.5%
66+ 5 72600 230 1.00 |159.4|159.4|159.4 | 0.836 | 0.52 n 976 1
0.5%
100+£5 |110000| 230 1.00 [159.4|159.4|159.4 |0.854 | 0.54 n 991 1
Power power | Rated Rated Current [Arms] | Intervention value D.C. Trip Limit
[%nomina | Voltage | cos Time
VAl W | vrms] R | S | T | [Al | %] le>>| [ms] s}
33t 5 36300 | 230 1.00 |159.4|159.4|159.4 | 1.35 | 0.85 1A 188 0.2
66+ 5 72600 | 230 1.00 |159.4|159.4|159.4 | 1.39 | 0.87 1A 195 0.2
100+£5 |110000| 230 1.00 | 159.4|159.4|159.4 | 1.52 | 0.95 1A 194 0.2
Graph
1 120%
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B.1.4.1 Table: Checking the DC component output P
Temperature: -30°C
Power D.C D.C Limit
[Y%sNomi FEICN OIS T component. Value [A] component. Value [%In] [%In]
nal IVAI| R S T R S T R S T
B85 159.4 159.4 159.4 0.14 0.60 0.54 0.09 0.38 0.34 0.5%
66+ 5 159.4 159.4 159.4 0.17 0.55 0.52 0.11 0.35 0.33 0.5%
100+5 | 159.4 159.4 159.4 0,16 0.59 0.49 0.10 0.37 0.31 0.5%
B.1.4.2 TABLE: Check of protections against the DC current injection. P
Power Power \faited Rated Current [Arms] Intervention value D.C. _I'_Ijrip Limit
%nomina oltage | cos ime
! o| VA] (W] [Vrms] R S T [A] [%In] lgc > [ms] [s]
0,
335 | 36300 | 230 1.00 | 159.4 | 159.4 | 159.4 | 0.867 | 0.54 O'IE:]/O 973 1
0,
665 | 72600 | 230 1.00 | 159.4 | 159.4 | 159.4 | 0.836 | 0.52 O'IE:]/O 983 1
0,
100+5 [110000| 230 1.00 | 159.4 | 159.4 | 159.4 | 0.854 | 0.54 O'IE:]/O 986 1
Power | , er | Rated Rated Current [Arms] | Intervention value D.C. | Trip Limit
[%nomina Voltage | cos Time
iva] | M| vims] R | s | T | A || le>| [ms] H
335 | 36300 | 230 1.00 | 159.4 | 159.4 | 159.4 | 1.35 | 0.85 1A 184 0.2
66+5 | 72600 | 230 1.00 | 159.4 | 159.4 | 159.4 | 1.39 | 0.87 1A 194 0.2
100+5 [110000| 230 1.00 | 159.4 | 1569.4 | 159.4 | 1.52 | 0.95 1A 189 0.2
Graph
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B.1.5 |Tab|e: Checking insensitivity to voltage dips (LVFRT capability) P
Model: iMars XG110KTR
Output power: 110KW Limits: >90% Pnom,
Limits of
R S T R S T Duration Re::ig]veery recovery
time

U/Unom | U/Unom | U/Unom o1 @2 ®3 [ms] [ms] [ms]
1s - three-phase 0.100 | 0.100 | 0.100 0° 120° | 120° | 200+ 20 285 <400
symmetrical fault
1a - two-phase 0.866 | 0.866 | 0.100 | 27° -147° | 120° | 200+ 20 274 <400
asymmetric failure
2s - three-phase 0.250 | 0.250 | 0.250 0° 120° | 120° | 400+ 20 269 <400
symmetrical failure
2nd - two-phase 0.880 | 0.880 | 0.250 | 22° 142° | 120° | 400+ 20 256 <400
asymmetric failure
3s - three-phase 0.500 | 0.500 | 0.500 0° -120° | 120° | 850+ 20 259 <400
symmetrical failure
3a - two-phase 0.900 | 0.900 | 0500 | 14° | -134° | 120° | 850+ 20 241 <400
asymmetric failure
4s - three-phase 0.747 | 0.747 | 0.747 0° -120° | 120° |1300% 20 238 <400
symmetrical failure
4th - two-phase 0.940 | 0.940 | 0.747 7° -127° | 120° | 1300+ 20 247 <400
asymmetric failure
S — asymmetric two- 0100 | 0100 | 1.000 | ©° | -120° | 120° |200:20| 257 <400
phase fault in LV
5 — asymmetric two- 0100 | 1.000 | 0100 | o©° 4120° | 120° | 200%20| 260 <400
phase fault in LV
S — asymmetric two- 1.000 | 0.100 | 0100 | 0©° 1200 | 120° | 20020 | 242 <400
phase faultin LV
6 — asymmetric two- 0500 | 0.500 | 1.000 | ©° 41200 | 120° | 400+20| 259 <400
phase fault in LV
6 — asymmetric two- 0.500 | 1.000 | 0.500 0° 120° | 120° | 400 £ 20 250 <400
phase faultin LV
6 — asymmetric two- 1.000 | 0.500 | 0.500 | ©° 120° | 120° | 400 20 242 <400
phase fault in LV
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1s - three-phase symmetrical fault

Start | Reset  |ExportDats,

| Save ) § Load J

Start | Eeset |  ExportData
S — S ——

After dip

00: 50,/00:30 o Seve | |\ __Lead |\ \o/

TRF No. CEI 0-21 B



intertek

Total Quality. Assured.

Page 88 0of 118 Report no. 220916017GZU-001
la - two-phase asymmetric failure
Start __ Rezet | Exportlats 00 30,/00: 30 \_ Sawve | Load

Stet | Reset | |Exportlata | 00:30/00: 30 (seve ) | Leed ) )\

After dip
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2s - three-phase symmetrical failure
Start Reset | Bxportllata | 002 30/00: 30 sewe ) _Led )\

Start Reset | |BxportData 00:30/00:30 Swe _Leadl | o

After dip
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2nd - two-phase asymmetric failure

| \EzportData, 00:30,/00230

416 Yo

Start \__Reset | |ExportData, 00z 30,/00: 30 e )| Lead ) o\

After dip
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3s - three-phase symmetrical failure
Star: | | Resat | |EzpertData) | 00: 30,/00:30 Sawe ) |\ Lesd ) oo i

o7

mwar

Start | Beset | |ExpertData) 00: 30,/00: 30 TR T T R RS

After dip
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3a - two-phase asymmetric failure
Siert | Reset | |Bxportlata) | 00:80/00: 30 o Swve ) | Load | ) o

During dip

Start |\ Rezet | |EzportData 002 530,/00: 50 WSave ) | Lead ) \oo) \DJ

After dip
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4s - three-phase symmetrical failure

Start | Reset | |Ezportllata,

00z 30 /001 30 . Save J \ Load | o @

Start | Eeset |  ExportData
. S——— S—

After dip

00:30/00:30 o Beve ) \__Load _ o\
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4th - two-phase asymmetric failure

00:30/00:30

Razet | ExportData

Start

During dip

001 30/00:30

Eezet ExportData

Start

After dip
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5 — asymmetric two-phase fault in LV

Start \Resst | Exportlata)

00: 30,/00: 30

Start \__Reset | | ExportData
e — i ——

00: 30/00: 30
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6 — asymmetric two-phase fault in LV
Stort | Reset | |Exportlata | 003 30/00: 30 save ) Lead ) G\

Start | |__Reset ) |EzportData) | 002 50,/00: 50 _Swe | Lead | o

After dip
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Model: iMars XG110KTR
Output power: 22KW Limits: 10%-30% Pnom,

Limits of

R S T R S T Duration Retciomveery recovery

time

U/Unom | UfUnom | U/Unom o1 92 ®3 [ms] [ms] [ms]

1s - three-phase 0.100 | 0.100 | 0.100 0° 120° | 120° | 200+ 20 240 <400
symmetrical fault

la - two-phase 0.870 | 0.870 | 0.100 | 27° 147° | 120° | 200+ 20 223 <400
asymmetric failure

2s - three-phase 0.250 | 0.250 | 0.250 0° 120° | 120° | 400+ 20 223 <400
symmetrical failure

2nd - two-phase 0.880 | 0.880 | 0.250 | 22° 142° | 120° | 400+ 20 232 <400
asymmetric failure

3s - three-phase 0.500 | 0.500 | 0.500 0° 120° | 120° | 850+ 20 220 <400
symmetrical failure

3a - two-phase 0.900 | 0.900 | 0.500 14° 134° | 120° | 850+ 20 236 <400
asymmetric failure

4s - three-phase 0.750 | 0.750 | 0.750 0° 120° | 120° | 1300+ 20 219 <400
symmetrical failure

4th - two-phase 094 | 094 | 0750 | 7° 4270 | 120° |1300%20| 232 <400
asymmetric failure
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1s - three-phase symmetrical fault
Stert | __Beset | |ExportData) | 00:30/00:30 s ) Lead ) D

Stert || Beset | |ExportData 00:50,/00: 30 Swe | Lead o

After dip
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la - two-phase asymmetric failure

Start Reset ExportDats 00:30/00:50 Save Load g

AT

During dip

Start Reset ExportDats 00:30/00: 30 o Sawe )| Lesd | o)

After dip
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2s - three-phase symmetrical failure
Start Reset ExportData | 00:30/00: 30 seve ) Leat ) D

Start Resst Exportliata | 00: 30,/00: 30 Sare | _Lead )y

After dip
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2nd - two-phase asymmetric failure
Start Reset ExEanlata | 00: 50,/00: 50 Save Load g

At 0.401 s

At 0.401 =

H2 -1.006 LW

Start Heset ExportData 00:30/00: 50 Save Load (SRS

After dip
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3s - three-phase symmetrical failure

00: 30/00: 30

Start o Beset | |EzportDats)

After dip

00:30/00: 30
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3a - two-phase asymmetric failure
Start |\ Resst | |ExportDats) | 002 50,/00: 30 Swe | Lead

Start | _Resst | ExportData) 00z 30,/00: 30 Save )\ Lead | o)\
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4s - three-phase symmetrical failure
Stert || Reset | |ExportData | 00:30/00:30 Save ) \_Lesd

L0067 ___

Siert | Reset | |BxportData, 00:30/00:30 see ) Lead ) )

_D0ET __

After dip
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4th - two-phase asymmetric failure
Start Reset ExportData 00z 30,/00: 30 Save Load < g

Start Reset Expor tlata

1r410.0075 2

1: + 10,0078 =

00:30,/00: 30 Save Load w g

After dip

TRF No. CEI 0-21 B



intertek

Total Quality. Assured.

Page 106 of 118

Report no. 220916017GZU-001

Table: Checking the insensitivity to automatic reclosing during phase =
B.1.6 accordance
Model: iMars XG110KTR
Current at 20 ms
Angle before the Angle after the before to at least
S setoff setoff 200 ms after the RIS
setoff
L1: 101.64A
No damage,
+90° 0° 90° L2: 101.77A Inverter
disconnected
L3: 102.21A
L1: 106.12A
No damage,
-90° 0° -90° L2: 106.15A Inverter
disconnected
L3: 106.28A
L1: 105.09A
No damage,
180° 0° 180° L2: 104.51A Inverter
disconnected
L3: 106.30A
L1: 106.37A
No damage,
-180° 0° -180° L2: 106.89A Inverter
disconnected
L3: 106.59A
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EUT with a setoff of 90°

20 22 11/12 14:44:51
I| I H2

A,

l W l{i! W]ﬁ

Ty . W
I

IO
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EUT with a setoff of -90°

2022/11/12 18:30:10
Interval CH +
Normal 20 A

ER i i - ms 231.474 ¥
ax(C2) 370 v i - ms 230.845 ¥
ax(C3) 370 v i - ms 231.019 v
ax(C4) 231 A in -376 ms 106.448 A

2022/11/12 15202:43

ﬁj 2 EZOO Al g ﬁZOO AI 4 ﬁ2'1.'!(.'! A Intt_arval CHz ¥

iy

i nm'.’l”)

MM

231.893 ¥
106.124 A
106.153 A
106.284 A

i

Mnm

i

i A

'0'0'6'6'6'6'6'0'6'0A"'t'&'b't'&
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EUT with a setoff of 180°

2022/11/12 18:33:06 1

opped

300 ¥ 300 A 200 A Interval CH4 + History |MNormal
v [ 202 =™ V3 5°5 04 = & R ™% s,
I

ms 230.594 ¥
ms 231.739 v
ms 231.294 ¥
] 106.471 A

2022/11/12 15:09:49

\h’ I

ms 230.74 ¥
m 105.097 A
104.512 A
106.300 A

e

it

T

I

'W\'\’ 'W\"

i
WA

il
\um

Il \'\’ ]

OIS W
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EUT with a setoff of -180°

i )JJUUJ”ﬂlW\\"‘JJ‘JW\ﬂb;JﬂUUJ1ﬂJ»WJﬂﬁi‘ﬂﬁrw

i
il

WJ\\‘“\\‘\!MW, i

AL ﬂ;\;‘ﬁ"‘\ i

Jﬁ‘ m‘ﬁlUWlW‘\“JWJWWMW JLJJMJMWJ»

/\/\/v\f\/\\/\/w

w W
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Appendix 1: ISO 9001 certificate

bsi. Q) &

Certificate of Registration

REEAER - IS0 9001:2015

HAEW: TR T 2 S e SR LA R 568 43 24 R Shenzhen INVT Electric Co., Ltd.
91440300MASFDHTB0L Guangming Branch
L) Building A
HE INVT Guangming Technology Building
i Kejie Fourth Road, Shutianpu Community,
S X I [ Matian Street
W H S XA % Guangming District
S S BB K R AR Shenzhen
;518106 Guangdong
518106
China
FYAES: FM 741214

HIBATTFA 150 9001:2015 ERMMAEFHRER, WNEGHDT:

FHBAE . WRRRS. FEMHEE. LR, PR RN R RN
il

The design, sales and services of inverter. The manufacture of uninterruptible power supply,
PV (photovoltaic) inverter, electric control products for electric automobile and power
converters for automobile.

BSI{R#:

Chris Cheung, ¥EAMIX )RR ER
HIGEH 9. 2009-01-25 EREN:  2021-01-25
REEHE. 2021-01-15 %, 2024-01-24

Page: 1 of 3

..making excellence a habit”
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Appendix 2: Photos

Overview 1

Overview 2
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Overview 3

Side view
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N
X

Connection view (for 10 strings)
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W

Connection view (for 12 strings)

Grounded view
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Internal view
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A

o

8

M ‘\\'\”.'..'J.".'”'l.\\qm ‘"“‘“,'[J{.Tﬁ'iif[ﬁ

-

Main board view (Soldered side)
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Asset Description Manufacturer Model Cal Date Cal Due
SA200-16 | Precision Power Analyzer | YOKOGAWA WT3000 17 Aug 2022 | 16 Aug 2023
SA200-02 | RLC load Qunling ACLT-4830H / /
SA200-52 | AC power source Chroma 61860 / /

Programmable
SA016-38 | Temperature & Humidity | ESPEC GPL-5 07 Mar 2022 | 06 Mar 2023
Test Chambe
SA002-16 | Impulse tester Anwei 2/'0%97%3?7'39 09 Dec 2021 | 08 Dec 2022
SA002-35 \4\2222:&”0“”9 Voltage EEC 7480 16 May 2022 | 15 May 2023
SA050-33 | Scope Corder YOKOGAWA DL 850E 06 Jan 2022 | 05 Jan 2023
SA200-22 | Digital Insulation Tester Fluke Fluke1587C 02 Jun 2022 | 01 Jun 2023

TRF No. CEI 0-21 B
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