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Model / TYPE .ocovv v : X1-Hybrid- X1-Hybrid- X1-Hybrid- X1-Hybrid-

3.0-N-E, 3.7-N-E, 4.6-N-E, 5.0-N-E, X1-
X1-Hybrid- X1-Hybrid- X1-Hybrid- Hybrid-5.0-D-

3.0-D-E 3.7-D-E 4.6-D-E E

MPP voltage range [V] .......ccceeenee. : 125-550V d.c.

Max. DC voltage [V] cocevveeevvicviinnnnnnn. : 600V d.c.

Max. DC current [A].......cocceeviverennnne. : 10/10 A d.c.

Nominal AC voltage [V].......cccoueee... : 230V a.c. 50/60Hz

Max. Output AC current [A] .............. : 14,4A a.c. 16A a.c. 21A a.c. 21,7A a.c.

Nomina AC apparent power [VA].....: 3000VA 3680VA 4600VA 4999VA

Battery Voltage Operation Range....: 85-400V d.c.

Max Charge and Discharge Current...; 20A

Model / TYPE ovveeiiiieeiiieeeees : X1-Fit-3.7E X1-Fit-5.0E

Nominal AC voltage [V]......ccccoeveennee. : 230V a.c.

Nominal AC Frequency [HZz]............. : 50/60Hz

Max. AC output/intput current [A].....: 16 A a.c. 21,7A a.c.

Nomina AC apparent power [VA].....: 3680VA 4999VA

Battery Voltage Operation Range....: 85-400V

Max Charge and Discharge Current : 20A
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Dongxing District 311500, Tonglu City, Zhejiang Province, People’s
Republic of China
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Test items particulars

Equipment mobility............ccoceeenee. : Permanent connection

Operating condition ..............ccccueeeee. : Continuous

Class of equipment ..........c.ccceeeueeee : Class|

Protection against ingress of water..: IP65 according to EN 60529

Mass of equipment [Kg] .......co.ovvre... . 24kg for X1-Hybrid-3.0-N-E, X1-Hybrid-3.0-D-E, X1-Hybrid-3.7-N-E,

X1-Hybrid-3.7-D-E, X1-Hybrid-4.6-N-E, X1-Hybrid-4.6-D-E, X1-Hybrid-
5.0-N-E, X1-Hybrid-5.0-D-E
23Kkg for X1-Fit-3.7E,X1-Fit-5.0E

Test case verdicts

Test case does not apply

to the test objecCt.......cccevvvvvvvvvveeennnn. . N/A

Test item does meet

the requirement .........cccccoeviieeeeiineen. : P(ass)

Test item does not meet

the requirement .........cccccoeviieeeeiineen. : F(ail)

Testing

Date of receipt of test item ............... : 2018-10-30

Date(s) of performance test ............. : 2018-11-14 to 2019-05-16

General remarks:

The test result presented in this report relate only to the object(s) tested.

This report must not be reproduced, in part or in full, without the written approval of the issuing testing
laboratory.

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

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

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

This Test Report consists of the following documents:
1. Test Results
2. Annex No. 1 — Pictures of the unit

3. Annex No. 2 — Test equipment list
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Copy of marking plate:

GRID-CONNECTED - GRID-CONNECTED s \@ID-CDNNECTED

PHOTOVOLTAIC INVERTER ’\ PHOTOVOLTAIC INVERTER )x PHOTOVOLTAIC INVERTER

Model: X1-Hybrid-3.0-D-E soar Model: X1-Hybrid-3.0-N-E oL Model: X1-Hybrid-37-D-E
DC INPUT DC INPUT DC INPUT
Max DC Valtage 500V === Max.DC Valtage 60OV === Max.DC Voltage 500V =—=
MPP Yoltage Range 126-B50W ———= MPP Voltage Range 125-550W === MPP Voltage Range 125550y ———
Max DO Current (Input Afinput B 104104 Max DT Current (Input Allnput B) 10A/104 Max.DC Current (Input Allnput B) 1040104
|z PV(Input Adinput B) 14A114A sc PWiinput Adinput B) 1447144 sc Pulinput Aflnput 3) 1481144
Max DC Power [@cosg=1] 4000W Max DT Power (@cosp=1) 4000W Max,DC Pawer l@casg=1) SO00W
AC OUTPUT & AC INPUT AC DUTPUT & AC INPUT AC OUTPUT 6 AC INPUT
Nominal AC Voltage, Frequency 230V~ 50/60Hz Naminal AC Voltage, Frequency 230V~ 50/60Hz Nominal AC Voltage, Frequency 230v-50/600e
Nominal AC Apparent Power [Roosg=1) 3000vA Narminal AC Apparent Power (@cosg=1] 3000vA MNaomiral A Apparent Power l@icosg=1) IGBOVA
Max. AT Cutput/lmput Current 14 4A01444 Max, AC Output/Input Current 1448414844 Max, AC Output/input Current 1640164
Power Factor at Rated Power 1 Power Factor at Rated Power 1 Power Factor at Rated Power 1
Power Factor Rangs 0.8 Leading- 0.8 Lagging Power Factor Range 0.8 Leading- 0.8 Lagging Power Factor Range 0.8 Leading- 0.8 Lagging
OTHERS OTHERS OTHERS
EPS Nominal Violtage, Frequency 2300= 50/60H= EPS Mominal Voltage, Frequency 2300= 50/60Hz EPS Marinal Valtage, Frequency 230V 50/60Hz
EPS Mominal Apparent Power A000VA EPS Nominal Apparent Power 4000YA EPS Morminal Apparent Power S000VA
EPS Rated Current 1748 EPS Rated Current 1744 EFS Rated Current 1744
Battery Type Lithiumn Battzry Type Lithiurn Battery Type Lithium
Battery Violtage Operation Range 85 -400V=== Battery Voltage Operation Range 85-400V=== Battery Violtage Operation Range 85 400V=—
Max Charge and discharge Curmrent 204 Max Charge and discharge Current 204 Max Charge and discharge Current 204
Operating Ambient Temperature Range -20..60°C Cperating Ambient Temperature Range -20..60C Operating Ambient Temperature Range 20.60T
Ingress Protection IP&5 Ingress Protection IP&5 Ingress Pratection 1PE5
Irverter Topology non-isolated Inverter Topalogy non -isclated Inverter Topology non-isolated
Protective Class | Protective Class | Protective Class |
wer Violtage Category 101 {MAAIMSD N (D) Owver Voltage Categorny 1{MAINE) (DC] Cwer Violtage Category 11 {MAINS)I (DC)
GridMantoring eI VDE0126 1 1) CB8 Gid Montorng e 8 VDED126 1 1/ C58 Grid Moritoring 8 VDEO6.1-1/ Ga®
DRMO DRML DRMZ2 ORM3 DRM4 DRMG DRMG DRMT DRME ORMD CARMI DRMZ DRM3 DRMA DRMS DRMG DRMT DRME DIRMOD CRM1 DEM2 '_‘-Rl\_".s DQ,MI 3R|U_:§ DRMG D?‘:‘? DRME

O O o o o o o o 6 O O 0O O O 0O 0O 0 OO0 oOoO0ooao

Inverter Inverter Inverter

SN: B SN:

Register Mkmr Register

N S SN:

@ = AlAA @I |AIAA CEl@ | = | AIA A
2@ @lea ¢ ID@lelA G I@@eA G

SolaX Power Metwork Technology{Zhe Jiang) Co. Ltd SolaX Power Network Technology(Zhe Jiang) Co., Ltd. SolaX Power Network Technology(Zhe Jiang) Ca. Ld.
ADTNG, 288 Shizhu Read Tonglu Econam ADD:No.288 Shizhu Road Tonglu Economic Developme

Sangxing District Tonglu City, Zhejiang Provinee, Crina Danguing District Tenglu City. Zhejiang Pravince. China
- TEL +86 571 5626

< Development Zone, ADD Ne.288 Shizhu Road. Tonglu Economic Development Zone,

Dengxing District, Tangl, Zhejlang Province, China.

TEL +86 5715626 0011 E-rmall: infmsslaxpower com M1 E-relt infofuimgpowsrom TEL: +B6 5715626 0011 E-mall: info@selaspewer.com
wiaw solaxpowercom MADE IN CHINA W SlEXpOWer.Com MADE IN CHINA www solaxpower com WLADE TN CHINA
&1z mlﬁol/, &2 mE‘IO;j €12.00449.01
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GRID-CONNECTED
PHOTOVOLTAIC INVERTER

X

Y

Model: X1-Hybrid-3.7-N-E Souax
DC INPUT
Max.DC Voltage GO0V ===
MPP Voltage Range 125-5500 ———
Max,DC Current [Input Allnput B) 104108
sc Pulinput Aflnput B) 14a/144
Max OC Power ([Boosp=1) S000W

AC OUTPUT & AC INPUT

MNominal AC Voltage, Frequency 230V~ 50/60Hz

Mamiral AC Apparent Power (@cosg=1) 3580VA
Max, AC Output/Input Current 1647164
Power Factor at Rated Power 1

Power Factor Range 0.8 Leading- 0.8 Lagging

OTHERS

EPS Nominal Voltage, Frequency 230V~ 50/50Hz

EPS Nominal Apparent Power 4000VA,
EPS Rated Current 1744
Battery Type Lithium
Battery Voltage Operation Range B5-400V===
Max.Charge and discharge Current 204
Operating Ambient Temperature Range -20.60T
Ingress Protection IP&S

Inverter Topology non-isclated
Protective Class |
Ower Voltage Category 1 {MAINSDLI (D)

AS. VDE-AR-N 4105/ Cl
ENS0438/ VDED126-1-1/ G59

Grid Monitoring 0-21

DRMO DRML DRM2 DRM3 DRM4 DRMS DRMGS DRMT DRMS
B OO 0O0OC 00020

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

I~
GRID-CONNECTED
PHOTOVOLTAIC INVERTER

Model: X1-Hybrid-4.6-N-E

Model: X1-Hybrid-4.6-D-E SOLA SoLA
DC INPUT DC INPUT
Max.DC Voltage Max.DC Voltage G500V
MPP \oltage Range MPP \oliage Range 125-5500 ———
Max.DC Current [Input Allnput B) 104104 Max, DC Current [Imput Alinput B) 1047104
sc Pviinput Aflnput B) 14A714A sc Pvilinput Aflnput B) 14A714A
MaxDC Power (@cosp=1) G000W Max DC Power (@cosp=1) G000W

AC QUTPUT & AC INPUT

AC QUTPUT & AC INPUT

Nominal AC Voltage, Frequency 230V~ 50/60Hz

MNomiral AC Voltage, Frequency 230V 50/60Hz

Norminal AC Apparent Power ([@cosp=1) A600VA Norinal AC Apparent Power (@cosp=1) AG00VA
Max, AC Output/laput Current 2140214 Max, AC Output/lnput Current 21AZ14
Power Factor at Rated Power 1 Power Factor at Rated Power 1

Power Factor Range 0.8 Leading- 0.8 Lagging

Power Factor Range 0.8 Leading- 0.8 Lagging

OTHERS

'OTHERS

EPS Nominal Violtage, Frequency 230V-,50/60H=

EPS Nominal Voltage, Frequency 230W= 50/60Hz

EPS Mominal Apparent Power SOO0VA EPS Nominal Apparent Power SO00VA
EPS Rated Current 2 TA EPS Rated Current 217A
Battery Type Lithiurm Battery Type Lithium
Battery Voltage Operation Range A5-400V=== Battery Voitage Orperation Range B5-400V===
Max.Charge and discharge Current 204 Max Charge and discharge Current 20A
Cperating Ambient Temperature Range -20.607C Operating Ambient Temperature Range -20.607T
Ingress Protection IP&S Ingress Protection IP&S
Inverter Topology non-isclated Inverter Topology non-isclated
Protective Class | Protective Class |
Ower Voltage Category 11 {MAIMS]LI (D) Owver Voltage Category 11 {MAIMEDLI (D)

ASATIT VDE-AR-N 4105/ CE
ENG0438/ VDEDI2G-1-1/ G5%9

Grid Monitoring 0-2

AS4, DE-AR-N 4105/ CEI (-21

Grid Mornitor
ONtONNg . EN50438/ VDEDIRG-1-1/ 658

DRMO CRMI DRM2 DRM3S DRM4 DRMS DRME DAMT DRMS
E O O O 0O 0O doOa00

DRMO DRMI DRM2 DRM3S DRM4 DRMS DRME DRMT DRMS
H O 0O 0O 0O O doaQo

Imverter Inverter
SH: SN
Register Register
SH: SH:

@ @A AA
D @A @

SolaX Power Network Technology(Zhe Jliang) Co., Ltd.
ADD:ND 288 Shizhu Read,Tenglu Econamic Development Zane,
Donguing District, Tanglu City. Znejiang Province, China.

@ @ AlAA
NI A

SolaX Power Network Technology(Zhe Jiang) Co., Ltd.
ADD: Mo 2B8 Shizhu Road Tonglu Econamic Development Zone,
Dengxing Disiriet, Tanglu City, Zhejang Province, China.

Inverter
SM:

Register
SN:

B 2 AAA
D @leA @

SolaX Power Network Technology{Zhe Jiang) Co., Ltd.
ADD:No.28E Shizhu Read Tenglu Econamic Developraent Zene,
Dongxing District. Tonglu City. Zhejiang Province, China.

TEL® +86 571 5626 0011 E=mail: info@solaxpower com TEL: +86 571 5626 0011 E-m fo@solaxpower.com TEL +8& 571 5626 0011 E=mail: infe@salaxpower com
www. solaxpower.com MADE IN CHINA www. solaxpower.com MADE IN CHINA www. solaxpower.com MADE IN CHINA
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GRID-CONNECTED
PHOTOVOLTAIC INVERTER

Madel: X1-Hybrid-5.0-D-E Souaz
DC INPUT
Max DC Voltage 500V ===
MP2 Voltage Range 125-550V ===
Max.DC Current (Input Aflnput B 1047104
lsz PY¥[Input Aflnput B) 1447148
Max 3¢ Power (Reosg=1) 6000W

AC QUTPUT & AC INPUT

Maminal AC Voltage, Frequency 230V~ SVE0H=

Mominal AC Apparent Power (@cosg=1] AGYGVA

Naminal AC Apparent Power for VOE 4105 incowp=1) 4600VA

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

X

Model: X1-Hybrid-5.0-N-E Soaz
DC INPUT
Max.DC Voltage 00V ===
MP2 Vaoltage Range 125-550V ===
Max DT Current (Input Allnput B) 10A10A
Isz PW[Input Aflnput B) 1447148
Max, DT Power (@oosg=1) 6000W

GRID-CONNECTED INVERTER \
Model: X1-Fit-3.7E s‘:L,-

AC QUTPUT & AC INPUT
Nominal AC Valtage, Freguency

230V 50/ 60Hz

MNominal AC Apparent Power |@cosp=1) IGO0V
Max, AC Output/input Current 1647164
Power Facior at Rated Power 1

AC OUTPUT & AC INPUT

Maminal AC Voltage, Frequency 230V~ SOV60Hz

Nominal AC Apparent Power [@oosg=1] AGUGA

Newmiral AC Apparert Pewer for VOE 4105 lacoap=1) 46008

Power Factor Range
EPS OUTPUT

EPS Momiral Voltage, Frequency

(.8 Leading- 0.8 Lagging

230V-- 50/60Hz

ASHFFI VDE-AR-N 4105/ CEI 0-21

Grid Monitoring  £c0438/ VDE0126-1-1/ G59

ASAFTI VDE-AR-N 4105/ CEI 0-21

Grid Monitori
naMontonnd  ENsn43ss VDEO126-1-1/ GBS

DRMO DRML DRM2 DRM3 ORMA DEMS DRMB DRMT DRME

DRMO DRML DRMZ DRM3 DRM4 DRMS DRME DRM7 DRME

CElE =2 | AIA A
o @ e A G

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

ADCMo.288 Shizhu Road Tonglu Ecanemic Development Zone,
Diongring District, Tenglu City, Zhejiang Province, China

TEL: +B6 571 5626 0011 E-mail info@sclaxpower com

www_solaxpower.com MADE IN CHINA

H O 0 0 0 0 0 o0a0 B OO 0 o0o0ooao
Inverter

) Inverter

SN: SN:

Register .

" Regist

SM: o

CElE =2 AlAIA
2@ @A 6

SolaX Power Network Technology(Zhe Jiang) Co., Ltd
ADCMo.288 Shizhu Road Tonglu Ecanemic Development Zone,
Zhejiang Province, China,

E-mail info@solaxgower com

EPS Norminal Apparent Power A000VA
Max. AC Cutput/input Current 2 TFARLTA Max. AC Output/Input Current 21FARLITA
Bower Factor at Rated Power 1 Power Factor at Rated Power 1 EPS5 Rated Current 1744
Power Factor Range 0.8 Leading- 0.8 Lagging Power Factor Range 0.8 Leading- 0.8 Lagging BATTERY
OTHERS OTHERS Battery Type Lithium
EPS Nominal Voltage, Freguency 230V 50/60Hz EPS Mominal Voltage, Frequency 230V 50/60Hz Battery Violtage Oyperatisn Range B5-400VE==
EPS Mominal Apparent Power 5000vA EPS Mominal Apparent Power 5000vA Max Charge and discharge Current 204
EPS Rated Current 2178 EPS Rated Current 217A

= OTHERS
Battery Type Lithium Battery Type Lithium P ————— ture R
- oerating Ambient Temperaiure Range -
Battery \oltage Orperation Range 85-400V=== Battery \oltage Orperation Range B5-400V=mo= rating ! P Y d 20.60T
MaxCharge and discharge Current 204 MaxCharge and discharge Currant 204 Ingress Protection 1765
Cperating Ambient Temperature Range -20.60C Cperating Ambient Termperature Range _20.60T Inverter Topology non-isolated
Ingress Protection 1765 Ingress Protection 1765 Protective Class 1
nverter Topology ron-isolated nverter Topology nen-isolated Over Violtage Categary T {MAINSLI (DC)
Protective Class ! Protective Class |
- - ASATFFI WDE-AR-M 4105/ CEl 0-21

Over Voltage Category I (MAINS). (DC] Over Voltage Category I IMAINS) 1 (DT Grid Moritoring e

EMGDAZE VDED2G-1-1) GLY
DRMO DRM1 DRM2 DRM3 DRMA DRMS DRMG DEMT DRME

M O 0O O O 0 0 00

Irverter
SN:

Register

B = AAA
D @A @

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

ADDNG.288 Shizhu Read Tangiu Economic Develnpment Zone,
Dongeng District. Tenglu City, Zhejlang Province, China,

TEL: +86 571 5626 0011 E-mail: info@ solaxpower.com
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GRID-CONNECTED INVERTER \( \1
Model: X1-Fit-5.0E S’:'-,-‘...

AC OUTPUT & AC INPUT
Mominal AC Valtage. Frequency

230V 50/60Hz

Mominal AC Apparent Power [@cosp=1) 4999V
HNominal AC Apparent Power for VDE 4105 {@ecsp=1) 48600VA
Max. AC Output/Input Current 2LIAZLTA
Power Factor at Rated Power 1

Power Factor Range
EPS OUTPUT

EPS Norminal Voltage, Frequency

0.8 Leading- 0.8 Lagging

230V-50/60Hz

EPS Nominal Apparent Power 5000VA
EPS Rated Current 2178
BATTERY

Battery Type Lithium
Battery Voltage Operation Range BS-400V===
Max Charge and discharge Current 204
OTHERS

Operating Ambient Temperature Range -20..60T
Ingress Protection PGS
Inverter Topalagy non-isclated
Protective Class 1
Ower Voltage Category 1 {MAINS) I (DT

ASA7T7! VDE-AR-N 4105/ CEI 0-21

Grid Marftoring . 0438/ VDEQ126-1-1/ G59

DRMO DRMI DRM2 DRM3 DRM4 DRMS DRME DRMT DRME
H O 0O O O O o o 0O

Irverter
SM:

Register

@ 2| AA A
Z@eleA e

SolaX Power Network Technology(Zhe Jiang) Co., Ltd
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General product information:
The Solar Inverter converts DC voltage into AC voltage.

The unit is providing EMC filtering at the output toward mains. The unit does not provide galvanic
separation from input to output (transformerless). The output is switched off redundant by the high power
switching bridge and a two relays. This assures that the opening of the output circuit will also operate in
case of one error.

The PV inverters can also be used with an energy storage system, utilize the advanced power conversion
technology IGBT to convert DC to AC.

Block diagram

Solax single phase hybrid inverter

[T T T T T T T T T T T T T T T T T T T T T T T T T T T T T | |
| | I
| | Estemal Ethemet BMS ' | | Remoiz ||
| NTC comector interface interface -!LQR_\-I | I| fumef | |
[ Meter | | |
I | | interface | | I
| | Leoneny uss wifi I | Parbel |
1 Button |nterfa(=e intesface interface SL-ll. I I interface I
- O T " [ ———
—..‘ Energy manager |
'Y h
v y
Sove Cont |
1 T
| ' l |  opeoc |
l | * I::ldlrectonal ‘ll
- | | A BAT+
e I T | EMI
. I fiter T | = filter BAT-
PVi- || o } | -
Pu2e | o A 1 ¥
L EMI
PV2- | o o fiter = = DCiAC
DC switch " |bidirectional
Boost ’ T l
EPS Relay
. . Safety Relay
-y L
:T;::- ‘ AC power
'_"' Supply
EMI
filter
GND| EPS MEPS_L [M|L ‘GNI‘.‘I

The internal control is redundant built, It consists of master controller(U2-A) and slave controller(U2-B), the
master controller(U2-A) can control relays, measures voltage, frequency, AC current with injected DC,
insulation resistance and residual current. The slave controller (U2-B) can control the relays, measures the
voltage and frequency. Both controllers communicate with each other.

The voltage and frequency measurement is achieved with resistors in serial which are connected directly
to line and neutral. Both controllers get these signals and calculate the data.

The protection device makes up of two in series in each line and netural between inverter and grid .Inverter
and back-up load.Back-up load and grid.Communicative coupled AC relays so that the equipment could be
effectively separated from utitlity even any one of relays short circuited or works unnormally.

The controlling section is also redundant built. one master DSP. and one slave DSP. The master DSP
carries out the main calculation and driving instructions. Slave DSP is responsible for the redundant relay
independently. In case any one of two chips breaks down or runs a wrong program. which result to the loss
of protection funciton. the another chip could indicate the fault and disconnect the equipment immediately.
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Hardware Version:

Model X1-Hybrid- X1-Hybrid- X1-Hybrid- X1-Hybrid- X1-Hybrid-
3.0-N-E 3.0-D-E 3.7-N-E 3.7-D-E 4.6-N-E
power board 710.00162.00
control board 710.70548.00 710.60458.00 710-50458.0
LCD board 710.00177.00
USB Board 710.00197.00
EMI Board 710.10218.00
X1-Hybrid- | X1-Hybrid- [ X1-Hybrid- o o
Model 1 6D-E 5 O-N-E 5 0-D-E X1-Fit-3.7E | X1-Fit-5.0E
power board 710.00162.00 710.10162.00
control board 710.58548.0 710.40548.00 710.J8458.0 710.E8458.0
LCD board 710.00177.00
USB Board 710.00197.00
EMI Board 710.10218.00 710.18270.0 710.18270.0

Software Version:

X1-Hybrid-3.0-N-E, X1-Hybrid-3.0-D-E, X1-Hybrid-3.7-N-E, X1-Hybrid-3.7-D-E,
Model X1-Hybrid-4.6-N-E, X1-Hybrid-4.6-D-E, X1-Hybrid-5.0-N-E, X1-Hybrid-5.0-D-E,
X1-Fit-3.7E,X1-Fit-5.0E
ARM V2.03
DSP master Vv2.07
DSP slave Vv2.01
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Description of the differences of the models within a series:
DC bC
Model R411 R412 R413 R328 R62 . conne
switch
ctor
X1-Hybrid- Y N N N N N Y
3.0-N-E
X1-Hybrid- Y N N N N Y Y
3.0-D-E
X1-Hybrid-
3.7-N-E N Y N N N N Y
X1-Hybrid-
3.7.D-E N Y N N N Y Y
X1-Hybrid- Y Y N N N N Y
4.6-N-E
X1-Hybrid- Y Y N N N Y Y
4.6-D-E
X1-Hybrid-
5 0-N-E N N N N N N Y
X1-Hybrid-
5.0-D-E N N N N N Y Y
X1-Fit-3.7E N Y N Y Y N N
X1-Fit-5.0E N N Y Y Y N N
Note:
Y: have
N: haven’t
Note:
The product was tested on:
The tests had been performed on model X1-Hybrid-5.0-D-E are valid for model X1-Hybrid-3.0-N-E, X1-
Hybrid-3.0-D-E, X1-Hybrid-3.7-N-E, X1-Hybrid-3.7-D-E, X1-Hybrid-4.6-N-E, X1-Hybrid-4.6-D-E, X1-Hybrid-
5.0-N-E, X1-Fit-3.7E,X1-Fit-5.0E since it is identical in hardware and just power derated by except for
R411, R412, R413, R328, R62, DC Switch, DC Connector.
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Test overview:

IEC 62116:2014

Clause Test Result
Type test:
6.1 Islanding protection according table 6 - Load imbalance (real, reactive load) p
] for test condition A (EUT output = 100%)
6.1 Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 p
. %)
6.1 Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 p
. %)
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6.1 Islanding protection

Test circuit and parameters

Parameter Symbol Units
EUT DC Input
DC voltage Vbc Y
DC Current Ioc A
DC Power Poc W
EUT AC output
AC voltage VEeur \%
AC current leut A
Real power Peut W
Reactive power Qeur VAr
Test Load
Resistive load current Ir A
Inductive load current IL A
Capacitive load current Ic A
AC (utility) power source
Utility real power Pac W
Utility reactive power Qac VAr
Utility current lac A
Block diagram test circuit IEC 62116:2014
Waveform | _
monitor 1
(=
1§
|
DC power | Voc Ioc EUT Veutr feut * Inc AC power
source (inverter) -~ source
(PV) Poc Peut  Qeut ST pac Oag | (UEITY)

Figure 1 — Test circuit for islanding detection function in a power conditioner (inverter)

\sz

Ir I lfc

AC loads

IEC 1567/08
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6.1 Islanding protection according table 6 - Load imbalance (real, reactive load) for

test condition A (EUT ouput = 100%) b
Frequency: 50+/-0,1Hz
Test conditions Un=230+/-3Vac
Distortion factor of chokes < 2%
Quality =1
Disconnection 2s (IEC 62116)
limit
Model: X1-Hybrid-5.0-D-E
Reactiv
Peut D | eload Pac 2 Qac?® Run on
No [% of [% of [% of [% of lac ¥ Peut Vbe Qr Time Remar
EUT Quin nomina | nomina [A] [kW] I\ [1] [ms] ks®
rating] 6.1.d) ] ]
1]
1 100 100 0 0 -- 5,0 443 1,00 104,1 BL
2 100 100 -10 -10 -- 5,0 443 0,91 384,1 B
3 100 100 -10 -5 -- 5,0 443 0,95 86,1 B
4 100 100 -10 0 -- 50 443 1,00 239,2 B
5 100 100 -10 +5 - 5,0 443 1,05 146,0 B
6 100 100 -10 +10 -- 5,0 443 1,10 154,1 1B
7 100 100 -5 -10 -- 5,0 443 0,90 88,0 B
8 100 100 -5 -5 -- 5,0 443 0,95 156,0 B
9 100 100 -5 0 -- 50 443 1,00 284,0 B
10 100 100 -5 +5 -- 5,0 443 1,05 164,0 1B
11 100 100 -5 +10 - 5,0 443 1,10 156,0 IB
12 100 100 0 -10 - 5,0 443 0,90 80,0 IB
13 100 100 0 -5 -- 5,0 443 0,95 64,0 B
14 100 100 0 +5 -- 5,0 443 1,05 168,0 IB
15 100 100 0 +10 - 5,0 443 1,10 156,0 1B
16 100 100 +5 -10 -- 5,0 443 0,90 112,0 1B
17 100 100 +5 -5 -- 5,0 443 0,95 98,0 IB
18 100 100 +5 0 -- 5,0 443 1,00 292,0 IB
19 100 100 +5 +5 -- 5,0 443 1,05 146,0 B
20 100 100 +5 +10 -- 5,0 443 1,10 151,0 1B
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21 100 100 +10 10 - 5,0 443 | 090 | 1340 | B
22 100 100 +10 5 - 5,0 443 | 095 | 1620 | 1B
23 100 100 +10 0 - 5,0 443 1,00 | 150,0 B
24 100 100 +10 +5 - 5,0 443 1,05 178,0 1B
25 100 100 +10 +10 - 5,0 443 | 110 | 1540 | 1B

0,

Parameter at 0% L= 33,69 mH R=10,58 Q C=301,01 uF

per phase

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

D Peut: EUT output power

2) Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

%) Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of lac when RLC is adjusted

%) BL: Balance condition, IB: Imbalance condition.

Condition A:
EUT output power PEUT = Maximum ©
EUT input voltage 8 = >75% of rated input voltage range

6 Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

7) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,75 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Scope pictures of the disconnection time

Disconnection at No. 2

Y

004 A,

Note:

green: EUT current signal for switch S1

blue: EUT output current
yellow: Grid voltage signal
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Load imbalance (reactive load) for test condition B (EUT output =50 % — 66 %) P

Frequency: 50+/-0,1Hz
Un=230+/-3Vac

Test conditions Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
Model: X1-Hybrid-5.0-D-E
Peur D Reactive Pac ? Qac?® e | Peur | Voo o Run on Remark
No | [% of EUT Iqad [% of QL [%'of [%'of Al [KW] V] [] Time <5)
rating] in 6.1.d) 1] nominal] | nominal] [ms]
1 66 66 0 -5 - 3,3 377 | 0,95 114,0 IB
2 66 66 0 -4 - 3,3 377 | 0,96 122,0 IB
3 66 66 0 -3 -- 3,3 377 | 0,97 101,0 1B
4 66 66 0 -2 -- 3,3 377 | 0,98 72,1 1B
5 66 66 0 -1 - 3,3 377 | 0,99 132,0 B
6 66 66 0 0 - 3,3 377 | 1,00 132,0 BL
7 66 66 0 1 - 3,3 377 | 1,01 126,0 B
8 66 66 0 2 -- 3,3 377 | 1,02 92,1 1B
9 66 66 0 3 -- 3,3 377 | 1,03 110,0 1B
10 66 66 0 4 - 3,3 377 | 1,04 158,0 B
11 66 66 0 5 - 3,3 377 | 1,05 122,0 IB
Parameter at 0% per phase L=51,05mH R=16,03 Q C= 198,67 uF
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

D Peut: EUT output power

2) Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of Iac when RLC is adjusted

%) BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power Peut = 50 % — 66 % of maximum

EUT input voltage 8 = 50 % of rated input voltage range, +10 %

6) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Scope pictures of the disconnection time
Disconnection at No. 10
__r||n|nr|nnnrrn1nnnnnr||1|1|1|1|1|,r|'r,|'1rr!”
I U]
AR A
AN
7 E004 o, |
Note:

green: EUT current signal for switch S1
blue: EUT output current
yellow: Grid voltage signal
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Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %) P

Frequency: 50+/-0,1Hz
Un=230+/-3Vac

Test conditions Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
Model: X1-Hybrid-5.0-D-E
1 i 2 3
No [%PS%JTEL)JT |Qﬁiie[6;/cot3/1°eQL F’Zco; ([%/A(\:of) s [FI’(W] \[/\7]C [% RTuirr;zn Re;';])ark
rating] in 6.1.d) 1] nominal] | nominal] | [A] [ms]
1 33 33 0 -5 - 1,65 210 | 0,95 166,0 1B
2 33 33 0 -4 -- 1,65 210 | 0,96 116,0 B
3 33 33 0 -3 - 1,65 210 | 0,97 162,0 1B
4 33 33 0 -2 - 1,65 210 | 0,98 158,0 1B
5 33 33 0 -1 -- 1,65 210 | 0,99 112,0 1B
6 33 33 0 0 - 1,65 210 | 1,00 126,0 BL
7 33 33 0 1 - 1,65 210 1,01 264,0 1B
8 33 33 0 2 - 1,65 210 1,02 212,0 1B
9 33 33 0 3 - 1,65 210 1,03 188,0 1B
10 33 33 0 4 - 1,65 210 | 1,04 194,0 B
11 33 33 0 5 -- 1,65 210 1,05 178,0 B
Parameter at 0% per phase L=102,1 mH R=132,06 Q C=199,33 uF
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

D Peut: EUT output power

2) Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of Iac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT = 25 % — 33 % 9 of maximum

EUT input voltage 7 = <20 % of rated input voltage range

6 Or minimum allowable EUT output level if greater than 33 %.

7) Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,2 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Scope pictures of the disconnection time

Disconnection at No. 7

E.O0kHz flsg

I|I I‘l. .IJ. I || 1!

> |||||l||||ﬂ|l||1h|1hll1 ||‘|| Mld IlII|‘III II|I II'HIHI Ir||I Ir| iy LM

i JUEYY Y

BV AAAAAAAANNAANSNA

T G004 _
| 50y

Note:

green: EUT current signal for switch S1
blue: EUT output current

yellow: Grid voltage signal
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Annex 1

Pictures of the unit
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Enclosure front view for all model

Enclosure rear view for all model
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Enclosure left view for all model

Enclosure right view for all model
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Enclosure top view for all model

Enclosure bottom view for X1-Hybrid-3.0-N-E, X1-Hybrid-3.7-N-E, X1-Hybrid-4.6-N-E,

X1-Hybrid-5.0-N-E
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Annex 2

Test Equipment list
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. . Last

No, | Equipment Internal No, Type/characteristics Manufacturer Calibration Due Data
1 Oscilloscope A4089024SH | P4034B Tektronix 26/Jul/18 25/Jul/19
2 Oscilloscope A4089008SH | DP0O3014 Tektronix 23/Jan/19 22/Jan/20
3 | Oscilloscope | A4089036SH | DL850 YOKOGAWA | 29/Aug/18 | 28/Aug/19
4 ;uggevmtage A4089026SH | P5200A Tektronix 23/3an/19 | 22/3an/20
5 Voltage probe | A4089004SH | P2220 Tektronix 10/Oct/18 09/0ct/19
6 Current probe | A4089009SH | P6139B Tektronix 23/Jan/19 22/Jan/20
7 Current probe | A4089013SH | A622 Tektronix 23/Jan/19 22/Jan/20
8 | Current probe | A4089037SH | 960 30 YOKOGAWA | 10/0Oct/18 | 09/0ct/19
9 | Current probe | A4089038SH | 960 30 YOKOGAWA | 10/Oct/18 | 09/0ct/19
10 | Current probe | A4089039SH | 960 30 YOKOGAWA | 10/Oct/18 | 09/0ct/19
11 | Current probe | A4089017SH | TCP0150 Tektronix 26/Jul/18 25/Jul/19
12 gi)gl‘;""er A7040066SH | AFC-31010T APC 08/Aug/18 | 31/3ul/20
13 gi)gl‘;""er A7040071SH | 29/May/68 Chroma 22/Feb/18 | 21/Feb/20
14 Q&S&WH A7040057SH | 29/May/68 Chroma 19/Jul/17 18/Jul/19
15 | AC power A7040077SH | MX-30 AMETEK - -

supply
16 | Programmabl | )20100585H | 62150H-1000S Chroma - -

e DC source
17 | Programmabl | )20160059SH | 62150H-1000S Chroma : :

e DC source
1g | Programmabl | )201600695H | 62150H-1000S Chroma - -

e DC source
19 | Programmabl | )20406745H | 62150H-1000S Chroma - -

e DC source
oo | Programmabl | 20057551 | 62150H-1000S Chroma - -

e DC source
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p1 | Programmable | ,76,600765H | 62150H-1000S Chroma - -
DC source
2p | Programmable | ,76,6070sH | 62150H-1000S Chroma ] ;
DC source
23 | Power A1240096SH | WT3000 YOKOGAWA 31/0ct/18 | 30/0ct/19
Analyzer
24 ig‘;"liger A1240097SH | WT3000 YOKOGAWA 06/May/19 | 05/May/20
o5 | Power A1240103SH | LMG500 ZES ZIMMER 26/Jul/18 | 25/Jul/19
Analyzer
26 | Power A1240101SH | WT3000 YOKOGAWA 26/Jul/18 | 25/Jul/19
Analyzer
g7 | Antiisolating | 215007451 | ACTL-380SH qunling ; -
test stystem
28 | Load cabinet | A7150083SH | WSTF-LDJ60K/300 iﬂz‘zgha' wen ; -
29 | Load cabinet | A7150084SH | WSTF-LDJ45K/0385 iﬂﬁzgha' wen ; -
30 | Load cabinet | A7150085SH | WSTF-LDJ45K/0385 zﬂﬁggha' wen - -
. WSTF-RC25k/0,3D shanghai wen
31 Load cabinet A7150075SH 0,001KVA-25KVA shun - -
3p | Temperature | \z40037sH | G820 GRAPHIEC 10/0ct/18 | 09/0Oct/19
recorder
Load .
. 200Q , shanghai wen
33 cfablnet(for A7150090SH 250V:1200W shun
flick)
34 | Variable A7150076SH | BX8-67 LingOu ; ;
resistor
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