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Model / TYPE ovveeiiiiiieiieeeeeees : 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] ......ccccovveeee... : 125-550V d.c.

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

Max. DC current [Al...cceeeeeeevccvinnnnnnn. : 10/10 A d.c.

Nominal AC voltage [V].......ccccveeeeen. : 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 oeveeiiiieiiieeeieeee : X1-Fit-3.7E X1-Fit-5.0E

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

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

Max. AC output/intput current [A].....: 16 Aa.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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Test items particulars

Equipment mobility ............ccccceeenee : Permanent connection

Operating condition ...........ccccevcveeeenne : Continuous

Class of equipment ..........cccccevveeeenne : Class|

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

Mass of equipment [Kg] .......co.oeee... . 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
23kg for X1-Fit-3.7E,X1-Fit-5.0E

Test case verdicts

Test case does not apply

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

Test item does meet

the requirement..........cccccvvvvvvveeenn, . P(ass)

Test item does not meet

the requirement.........cccccevvvvvveeennnn, o F(all)

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,

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of the
PV-system, If nothing different stated at the test table the values for tolerances given in EN 50438, Table 2 are
used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

This Test Report consists of the following documents:
1. Test Results
2. Annex No, 1 — EMC Test Report
3. Annex No, 2 — Pictures of the unit
4

Annex No, 3 — Test equipment list
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GRID-CONNECTED
PHOTOVOLTAIC INVERTER

Model: X1-Hybrid-3.0-D-E

Copy of marking plate:

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

Maodel: X1-Hybrid-3.0-N-E

BC INPUT

DC INPUT

Max DC Voltage

Max.DC Voltage

MPP Voltage Range MPP Voltage Range 125-5500 ———
Max DC Current (Input Aflnput B) 104104 Max,DC Current [Input Aflnput B) 104104
lzc PV(Input Adlnput B) 144144 sc PWilinput Aflnput B) 1480144
Max DC Power [@cosg=1] 4000W Max.DC Power (@cosp=1) A000W

AC QUTPUT & AC INPUT

AC QUTPUT & AC INPUT

Nominal AC Voltage, Frequency 230W=- 50/60Hz

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

Nominal AC Apparent Power (Boosg=1} 3000VA Mormiral AC Apparent Power (@cosg=1) 3000A
Max AT Cutput/Input Current 14 4A/14. 44 Max, AT Output/lnpul Current 144AM0445
Power Factor at Rated Power 1 Power Factor at Rated Power i

Power Factor Range 0.8 Leading- (.8 Lagging

Power Factor Range 0.8 Leading- 0.8 Lagging

‘OTHERS

'OTHERS

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

EPS Mominal Voltage, Frequercy 230V= 50/60Hz

EPS Mominal Apparent Power 4000VA EPS Nominal Apparent Power 4000VA
EPS Rated Current 174A EPS Rated Current 1744
Battery Type Lithium Battery Type Lithium
Battery Voltage Operation Range 85-400V=== Battery Voltage Operation Range 85-400V===
Max Charge and discharge Curmrent 204 Max.Charge and discharge Current 204
Operating Ambient Temperature Range -20.60T Cperating Ambient Temperature Range -20..60T
Ingress Protection IP&S Ingre=s Protection PG5
Irverter Topology non-isolated Inverter Topalogy non-isclated
Protective Class 1 Protective Class |
Ower Violtage Category 11 (MAINS]INDCY Ower Voltage Category 1HMAINSLH (D)

ASAFITI VDE-AR-N 4105/ CEI0-21 AS4 FVDE-AR-N 4105/ CEI 0-21

Grid Moniteri
e enitaring ENS0438/ VDEO126-1-1/ 058

Grid Monitori
Omemng Es0438/ VDE0L26-1-1/ G58

DRMO DRML DRMZ DRM3 DRM4 DRMS DRME DRMT DRME
B OO 0 0 0o0baD0

DRMO CRMI DRM2 DRM3 DRM4 DRMS DRMS DRMF DRME
B O O 0O O 00 OoaQfd
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SolaX Power Metwork Technology{Zhe Jiang) Co., Ltd.

ADDNe, 288 Shizhu Read Tonglu Econamic Development Zone,
Dangxing District Tenglu City, Zhejiang Province, Crina,

TEL: +8& 571 5626 0011 E-rrail: info@salaxpower.corm

www solaxpowercom MADE IN CHINA
E12 0044501
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SolaX Power Metwork Technology{Zhe liang) Co., Lid.

ADD:Me. 288 Shizhu Read Tenglu Economic Develepment Zone,
Dangsing District. Tonglu City. Zhejiang Province, China.

TEL- +86 571 5626 0011

E-mail. infemsalaspower com

www_solaxpower.com MADE IN CHINA

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

X

~

Model: X1-Hybrid-3.7-D-E Souas
DC INPUT
MaxDC Voltage 600V ===
MPP Voltage Range 125-550W ===
Max,DC Current [Input Adnput B) 1047104
sc Pyilnput Afinput B) 1420144
Max DC Power (@cosgp=1) S000W

AC QUTPUT & AC INPUT

MNominal AC Voltage, Freguency 230V 50/60Hz

Marinal AC Apparent Power |Rcosg=1) 3580VA
Max, AL Qutputdinput Current 1641164
Power Factor at Rated Power 1

Power Factor Range 0.8 Leading- 0.8 Lagaing

OTHERS

EPS Nominal Violtage, Frequency 230V-,50/60Hz

EPS Nominal Apparent Power 4000VA
EPS Rated Current 1744
Battery Type Lithium
Battery Violtage Operation Range B5-400V===
Max.Charge and discharge Current 20A
Operating Ambient Temperature Range -20.60T
Ingress Protection P65
Inverter Topalogy non-isolstad

Protective Class 1
11 {MAING)I DC)

Ower Voltage Category

A WDOE-AR-N 4105/ CEl 0-21
ENG0438/ WDED126-1-1/ G589

DRMO CAML DRM2 DRM3 DRM4 DRMS DRMG DRM7 DRME
E O 0 0O 0 0 0 oa00

Grid Monitoring
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Report No.: SXP-180C1761FCSHP-1

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

N

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

GRID-CONNECTED
PHOTOVOLTAIC INVERTER

N

Model: X1-Hybrid-3.7-N-E SOLA Model: X1-Hybrid-4.6-D-E SoLAx Model: X1-Hybrid-4.6-N-E SOLAX
DC INPUT DC INPUT DC INPUT
Max.DC Voltage 00V === Max.DC Valtage SO0V Max.DC Vaoltage 00V ===
MPP Waltage Range 125550V === MPP Voltage Range 125550V MPP Voltage Range 125-5500 —
Max.DC Current [Imput Allnput B) 10A10A Max,DC Current [Input Allnput B) 10A/104 Max,DC Current [Input Adinput B) 1047108
sc Pviinput A/input B) 1447144 sc Pyilinput &/Input B) 14A7144 sc Pviinput A/lnput B) 14A/14A
Max,DC Power (@cosp=1) 5000W MaxDC Power (@cosp=1) 6000W Max DC Power (@cosg=1) G000W

AC QUTPUT & AC INPUT

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

AC OUTPUT & AC INPUT

AC QUTPUT & AC INPUT

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

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

Momiral AC Apparent Power (@cosp=1) 3880VA MNomiral AC Apparent Power [@cosp=1) AB00VA Marmiral AC Apparent Power (@cosg=1) AB00VA
Max, AT Output/input Current 1641164 Max, AC Output/Input Current 21A21A Max, AC Output/input Current 2ARIA
Power Factor at Rated Power i Power Factor 2t Rated Power 1 Power Factor at Rated Power 1

Power Factor Range 0.8 Leading- 0.8 Lagging

‘OTHERS

EPS Norminal Violtage, Frequency 230V~ 50/60Hz

Power Factor Range 0.8 Leading- 0.8 Lagging

Power Factor Range 0.8 Leading- 0.8 Lagging

'OTHERS

'OTHERS

EPS Mominal Violtage, Frequency 230V~ 50/60H=

EPS Morniral Violtage, Frequency 230W= 50/60H=

EPS Nominal Apparent Power 4000VA EPS Nominal Apparert Pawer SO00VA EPS Norminal Apparent Power S000VA
EPS Rated Current 1748 EPS Rated Current 278 EPS Rated Current 2178
Battery Type Lithium Battery Type Lithium Battery Type Lithium
Battery Violtage Oiperation Range 85-400NV=== Battery Violtage Ciperation Range 85-400V=== Battery Voltage Crperation Range 85-4000V===
Max Charge and discharge Current 204 Max.Change and discharge Current 204 Max.Charge and discharge Current 2048
Cperating Ambient Temperature Range -20.60T Operating Ambient Temperature Range -20.60T Operating Ambient Temperature Range -20.60T
Ingress Protection PGS Ingress Protection IPES Ingress Protection P65
Inverter Topolagy non-isolated Inverter Topalogy non-isolated Inverter Topology non-isolated
Protective Class | Protective Class 1 Protective Class |
Over Voitage Category 11 {MAINSLIL (DE) Ower Woltage Category 11 {MAINS}, | (DC) Over Voltage Category 11 {MAINSLIHDC]

VDE-AR-N 41057 CEI 0-21 S { VDE-AR-N 4105/ CEl 0-21 SATT7 VDE-AR-N 4105/ CEl 0-21

N N N AS.
Grid Morit
ontemNg ENs0438/ VDEDIR6-1-1/ G58

DRMO DRMI DAM2 DRM3 DAMA DRMS DRME DAMT DRMS
E O O O 0O O 0d OO0

Grid Monitori
eniennd ENg0438/ VDEDI26-1-1/ G58

. L A
Grid Marit
eniennd  EN50438/ VDEDIR6-1-1/ G59

ORMO DRMI DAM2 DRM3 DRM4 DRMS DRME DAM7 DRMS
E O 0 0O O 0O 0 00

ORMO DRMI DRM2 DRM3 DRM4 DRMS DRME DRMT DRMS
H O 0O 0 0 O 0doaQ0o

Inverter Inverter Inverter
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Register Register Register
Sh: SN SN:
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SolaX Power Network Technology{Zhe Jiang) Co., Ltd.

ADD:No.288 Shizhu Read Torglu Econamic Development Zone,
Dongxing District. Tenglu City. Znejiang Province. China.

TEL- +86 571 5626 0011 E-mail: infofsolaxpower com
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SolaX Power Network Technology{Zhe Jiang) Ca, Ltd.
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N N

GRID-CONNECTED ’ GRID-CONMNECTED - 4
PHOTOVOLTAIC INVERTER p PHOTOVOLTAIC INVERTER p ¢ GRID-CONNECTED INVERTER x
Model: X1-Hybrid-5.0-D-E soLax Model: X1-Hybrid-5.0-N-E SoLA Model: ¥1-Fit-3.7E soLAx

DT INPUT

DE INPUT AC OUTPUT & AC INPUT
Max DC Veltage 60OV ——— Max. DC Voltage 600V ——
- MNominal AC Vallage, Freguency 230V- 50/60Hz

MP? Vollage Range 125-550v === MP® Yoltage Range 125-550V === -

Max.DC Current (Input Aflnpuit B) 1047104 Max DC Current (Input Aflrpat B) 10AT10A Nominal AC Apparent Pawer (@cosp=1) 3680VA

Isc PV(input Afnput B) 1447144 Isc PV{Ingut A/lnput B) 14AT14A Max, AC Output/input Current 16AMI6A

Max O Power (@oosg=1) S000W Max DC Power (@cosg=1) S000W Power Factor at Rated Power 1

AC OUTPUT & AC INPUT

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

Nominal AC Apparent Power (@oosg=1] AGAGA

Maminal AC Apparent Power for VDE 4105 jacosp=1) 4600VA

AC OUTPUT & AC INPUT

MNaominal AC Violtage, Frequency 230V~ S0V60Hz

Neominal AC Apparent Power (@oosg=1] AGUGYA

Mamiral AC Apparent Poweer for VDE 4105 (penap=1) $600VA

Power Factor Range

0.8 Leading- 0.8 Lagging

EPS QUTPUT

EPS Nominal Voltage, Frequency

230¥-,50/60Hz

EPS Norminal Apparent Power A000VA
Max. AC Cutput/Input Current 21 7ARLTA Max. AC Output/Input Current 217AR1TA
Power Factor at Rated Power 1 Bower Factor at Rated Power i EPS Rated Current 1748
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, Frequency 230V~ 50V60Hz EPS Nominal Voltage, Frequency 230V~ 560HzZ Battery Voltage Orperation Range B5-400V=—==
EPS Mominal Apparent Power S000vA EPS Mominal Apparent Power S000vA Max Charge and discharge Current 204
EPS Rated Current 2178 EPS Rated Current 217A

P OTHERS
Battery Type Lithium Battery Type Lithium Operating Amblert T rure R
N peratiry mbient Temperature Hange -
Battery \Voltage Crperation Range R —] Battery \oltage Cparation Range 85-400V=== roting ' per : 2060
MawCharge and discharge Cument 204 MawCharge and discharge Cument 204 Ingress Protection i
Cperating Ambient Temperature Range -20.60T Cperating Ambient Temperature Range _20.60T Inverter Topalogy non-isolated
Ingress Protection 1855 Ingress Protection 1765 Protective Class 1
nverter Topeiogy non-isclsted nverter Topology nen-isclated Over Voltage Category 1 {RAINSEI (D)
Protective Class | Protective Class |
+ = 0

Over Voltage Category I (MAINS), I (DC) Over Voltage Category [ IMAINS) DT Grid Monitoring ASATTR WOE-AR-N 4105/ CEI0-21

ASAFIT VDE-AR-N 4103/ CEI 0-21

Grid Monitoring  £0438/ VDE0126-1-1/ G59

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

Grid Monitori
naMentonnd  ENSD438/ VDEQ126-1-1/ GB

DRMO DREML DRM2 DRM3 DRMA DRMS DRME DRMT DRME

DRMO DRML DRM2 DRM3 DRMA DRMS CRME DRMT DRME

EMS0A3ES VOEDIZE-1-1/ Ga9

iR

FM1 DRM2 DRM3 DRMA DRMS DRME DEMT DRME

m 0 0 0 00 0 00

B OO O O 0O O O O4d [ i o o (i B o B

Irverter
n SM:
SN: Inverter
. SN:

Register
Register . SN:
- Register
SN SN:

CE|lE =2 | AlAIA
o @A ¢

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

ADL:No.288 Shizhu Road Tongls Econemic Development Zone,
Diengxing District, Tanglu City, Zhejiang Provinge, China

TEL: +B6 571 5626 0011

E-mail info@slaxpower com
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SolaX Power Metwork Technology(Zhe Jiang) Co., Ltd.
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GRID-CONNECTED INVERTER
Maodel: X1-Fit-5.0E

AC QUTPUT & AC INPUT

Mominal AC Violtage, Freguency 230V 50/60Hz

Mominal AC Apparent Power [@cosp=1) 4995VA

Naminal AC Apparent Power for VDE 4105 {@eosp=1) 4600VA

Max. AC Outputd/Input Currént 2LTAZ1TA

Power Factor at Rated Power 1
Power Factor Range 0.8 Leading- 0.8 Lagging
EPS OUTPUT

EPS Norminal Voltage, Frequenay 230V- 50/60Hz

EPS Nominal Apparent Power S000VA

EPS Rated Current 217A
BATTERY

Battery Type Lithium

Battery Voltage Operation Range B5-400VE==
Max.Charge and discharge Current 204
OTHERS

Operating Ambient Temperature Range -20..60C

Ingress Protection PG5
Inverter Topology nan-isclated
Protective Class 1
Owver Voltage Category T {MAINSY T D)

e AS4777) VDE-AR-N 4105/ CEI 0-21
Grd Moniterng b e0438/ VDED126-1-1/ G59

DRMO DRM1 DRM2 DRM3 DRM4 DRMS DRMG DRMT DRME
H O 0O O o o0 o oo

Imverter
SM:

Register

CElE =2 | AIA|A
o ®ena e

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

ADD:Na 288 Shizhu Read Teaglu Econamic Develagment Zane,

Dangsing District Tenglu City, Zhajiang Prevince, China

TEL: +8& 571 5620 0011 E-rriail: infedsolaxpower.oom
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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

r-———————- - - - ———————————————— | [T |
|
| External Ethemet BMS I I Femorz :
[ NIC comnector imterface interface -\LARM | || tameE ||
[ | Meter | | |
! I | interface | | I
: LCDVLEDY UsB Wifi | L | Paraliel 1
| Button mterface interface interface Slm!l I || interface I
4
_..‘ Energy manager |
A L
Y y
P
Power o] Cont |
1 T
| ' ! |  oecoc |
l | L t:ldlrectonal ‘II
- ~1 | A BAT+
A oo Em 1 EMI
; I fiter T | = filter BAT-
FVE- | o o ; | -
Pu2e | — ¢
| Em
PV2 | oo ftar Jrgn =i DEIAC
DC switch " . |bidirectional
Boost r"....[ . l
EP3 Relay '] ] ] ]
. . Safety Relay
=y LI
prer AC power
-— = signal Supply
EMI
filter

GND| EPS MEPS L |N|L |GND

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:

odel X1-Hybrid- | X1-Hybrid- | Xi-Hybrid- | XI-Hybrid- | XI-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 710.70548.00 710.60458.00 710'58458'0
LCD board 710.00177.00
USB Board 710.00197.00
EMI Board 710.10218.00
X1-Hybrid- X1-Hybrid- X1-Hybrid- . i
Model § oo Lo A X1-Fit-3.7E | X1-Fit-5.0E
power board 710.00162.00 710.10162.00
control board 710.58548.0 7 10.40545.00 710.38458.0 710.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 Vv2.03
DSP master V2.07
DSP slave V2.01
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Description of the differences of the models within a series:

DC DC
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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Default interface protection settings according IEC 61727:2004
TNB Technical Guidebook on Grid-interconnection of Photovoltaic Power Generations System to LV

and MV Networks:2013

Parameter Max. clearance time* Trip setting
Over voltage (level 2) 0.05s 230V +20% (276V)
Over voltage (level 1) 2.0s 230V +10% (253V)
Under voltage (level 1) 2.0s 230V -15% (195.5V)
Under voltage (level 2) 0.1s 230V -50% (115V)
Over frequency 0.2s 50Hz +2% (51.0Hz)
Under frequency 0.2s 50Hz -2% (49.0H2)

Reconnection time

20s to 300s

Permanent DC-injection

1% of rated inverter output current

Loss of main IEC 62116:2008

Inverter shall detect and disconnect within 2s

* Trip time refers to the time between the abnormal condition occurring and the inverter ceasing to energize
the utility line. The PV system control circuits shall actually remain connected to the utility to allow sensing of
utility electrical conditions for use by the “reconnect” feature.
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IEC61727:2004

o
©
c
@
@

Requirement — Test Result — Remark Verdict

SECTION 4: Utility compatibility

4 General Noticed P
The quality of power provided by the PV system for the
on-site AC loads and for power delivered to the utility is
governed by practices and standards on voltage. flicker.
frequency. harmonics and power factor. Deviation from
these standards represents out-of-bounds conditions
and may require the PV system to sense the deviation
and properly disconnect from the utility system.

All power quality parameters (voltage. flicker. frequency.
harmonics. and power factor) must be measured at the
utility interface/ point of common coupling unless
otherwise specified.

4.1 Voltage. current and frequency Derived from tests P
The PV system AC voltage. current and frequency shall
be compatible with the utility system.

4.2 Normal voltage operating range Derived from tests P
Utility-interconnected PV systems do not normally
regulate voltage; they inject current into the utility.
Therefore. the voltage operating range for PV inverters
is selected as a protection function that responds to
abnormal utility conditions. not as a voltage regulation

function.
4.3 Flicker See table 4.3 and Annex P
The operation of the PV system should not cause No. 1. The test report is
voltage flicker in excess of limits stated in the relevant stored in Bureau Veritas
sections of IEC 61000-3-3 for systems less than 16 A or | LCIE China Company
IEC 61000-3-5 for systems with current of 16 A and Limited.
above.
4.4 DC injection p

The PV system shall not inject DC current greater than See table 4.4
1 % of the rated inverter output current. into the utility
AC interface under any operating condition.

4.5 Normal frequency operating range p
The PV system shall operate in synchronism with the See table 4.5 and 5.2.2
utility system. and within the frequency trip limits defined
in5.2.2.
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IEC61727:2004

Requirement — Test

Result — Remark Verdict

SECTION 4: Utility compatibility

Harmonics and waveform distortion
Low levels of current and voltage harmonics are

desirable; the higher harmonic levels increase the Annex No.1

potential for adverse effects on connected equipment.
Acceptable levels of harmonic voltage and current
depend upon distribution system characteristics. type of
service. connected loads/apparatus. and established
utility practice.

The PV system output should have low current-
distortion levels to ensure that no adverse effects are
caused to other equipment connected to the utility
system.

Total harmonic current distortion shall be less than 5 %
at rated inverter output. Each individual harmonic shall
be limited to the percentages listed in Table 1.

Even harmonics in these ranges shall be less than

25 % of the lower odd harmonic limits listed. (see
Clause 4.6 Table 1 — Current distortion limits)

See tables 4.6 and

4.7

Power factor

The PV system shall have a lagging power factor
greater than 0.9 when the output is greater

than 50 % of the rated inverter output power.

See table 4.7 p
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IEC61727:2004

Clause ‘ Requirement — Test Result — Remark Verdict
SECTION 5: Personnel safety and equipment protection
5 General Noticed P
This Clause provides information and considerations for
the safe and proper operation of the utility-connected
PV systems.
5.1 Loss of utility voltage The loss of utility voltage P

To prevent islanding. a utility connected PV system shall | test report for IEC61727
cease to energize the utility system from a de-energized | according to IEC62116 is
distribution line irrespective of connected loads or other | stored in archive at Bureau
generators within specified time limits. Veritas LCIE China

A utility distribution line can become de-energized for Company Limited.

several reasons. For example. a substation breaker
opening due to fault conditions or the distribution line
switched out during maintenance.

If inverters (single or multiple) have DC SELV input and
have accumulated power below 1 kW then no
mechanical disconnect (relay) is required.

5.2 Over/under voltage and frequency P
Abnormal conditions can arise on the utility system that | See table 5.2.1 and 5.2.2
requires a response from the connected photovoltaic
system. This response is to ensure the safety of utility
maintenance personnel and the general public. as well
as to avoid damage to connected equipment. including
the photovoltaic system. The abnormal utility conditions
of concern are voltage and frequency excursions above
or below the values stated in this Clause. and the
complete disconnection of the utility. presenting the
potential for a distributed resource island.

5.2.1 Over/under voltage =
When the interface voltage deviates outside the
conditions specified in Table 2. the photovoltaic system | See table 5.2.1
shall cease to energize the utility distribution system.
This applies to any phase of a multiphase system.

All discussions regarding system voltage refer to the
local nominal voltage. The system shall sense abnormal
voltage and respond. The following conditions should be
met. with voltages in RMS and measured at the point of
utility connection.

(see clause 5.2.1 Table 2 — Response to abnormal
voltages)

The purpose of the allowed time delay is to ride through
short-term disturbances to avoid excessive nuisance
tripping. The unit does not have to cease to energize if
the voltage returns to the normal utility continuous
operation condition within the specified trip time.
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IEC61727:2004

Clause ‘ Requirement — Test Result — Remark Verdict
SECTION 5: Personnel safety and equipment protection
5.2.2 Over/under frequency P
When the utility frequency deviates outside the specified | See table 5.2.2
conditions the photovoltaic system shall cease to
energize the utility line. The unit does not have to cease
to energize if the frequency returns to the normal utility
continuous operation condition within the specified trip
time.
When the utility frequency is outside the range of
+1 Hz. the system shall cease to energize the utility line
within 0.2 s. The purpose of the allowed range and time
delay is to allow continued operation for short-term
disturbances and to avoid excessive nuisance tripping in
weak-utility system conditions.
5.3 Islanding protection p
The PV system must cease to energize the utility line The loss of utility voltage
within 2 s of loss of utility. test report for IEC61727
according to IEC62116 is
stored in archive at Bureau
Veritas LCIE China
Company Limited.
5.4 Response to utility recovery See table 5.2 (1) and s}
Following an out-of-range utility condition that has 5.2 (2)
caused the photovoltaic system to cease energizing. the
photovoltaic system shall not energize the utility line for
20 s to 5 min after the utility service voltage and
frequency have recovered to within the specified
ranges.
55 Earthing Stated in the manual. =}
The utility interface equipment shall be
earthed/grounded in accordance with
IEC 60364-7-712.
5.6 Short circuit protection Stated in the manual. P
The photovoltaic system shall have short-circuit
protection in accordance with IEC 60364-7-712.
5.7 Isolation and switching Stated in the manual. P

A method of isolation and switching shall be provided in
accordance with IEC 60364-7-712.
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Test overview:

IEC 61727:2004

Clause Result

1 Res.ponse to protection operation - fault condition tests (according VDE0126- p
1-1:2006)

4 Type test:

4.3 Voltage Fluctuations and Flicker P

4.4 Monitoring of DC-Injection P

4.5 Normal frequency operating range (see 5.2.2 below) P

4.6 Harmonics and waveform distortion P

4.7 Power factor P

521 Voltage monitoring P

522 Frequency monitoring P
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Test Results

1. Response to protection operation - fault condition tests P
ambient
temperature | 24.0°C —
[°C]:
g”fopdof\’,'\gpe AC: type 61512
supply : DC: type 62150H-1000S
gaonf“gis\fg: AC: Chroma
supply : DC: Chroma
rated
markings of |AC: 18kW three phase
power DC: 15kW. 15A. 1000V o
supply :
component fault test condition test fuse fault condition result
No. AC DC time No. AC DC
Unit shut down, error
Output L-N Short |230V 500V |, . | 230V |500V | message:” Grid Loss
P circuit |21,7A | 10A <0,1A |<0,1A |Fault”, no damage, no
hazard, no fire.
Short . , .
InputPV+to |circuit 230V [500V | | |230V |500V yvg:tlﬁgngjt;;nt‘;g:eﬁé in
PV- before | <0,1A |0,1A <0.1A 1<0.1A  |hazard, no fire.
startup
PV- € <01A 10.1A <0,1A [<0,1A hazard, no fire.
Battery+ to Short |230V | 500V 1min B 230V | 500V [ Unit operates normal, no
battery- circuit [21,7A |10A 21,7A |[10A damage, no hazard, no fire.
Unit shut down, error
Battery+ to Revers 230V |500V 1min B 230V |500V | message:"BAT ConDir
battery e 21,7A | 10A <0,1A |[<0,1A |Fault’, no damage, no
hazard, no fire.
Short Unit can’t start up,
RY3 circuit |230V | 500V 1min 3 230V |500V | message:"Grid Relay Fault”,
before |<0,1A |[0,1A <0,1A |[<0,1A |no damage, no hazard, no
startup fire.
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Short Unit can’t start up,

RY4 circuit |230V | 500V imin 3 230V |500V | message:"Grid Relay Fault”,
before [<0,1A |0,1A <0,1A |<0,1A |no damage, no hazard, no
startup fire.

Short Unit can’t start up,

RY5 circuit 230V | 500V 1min B 230V |500V | message:"Grid Relay Fault”,
before |<0,1A |0,1A <0,1A [<0,1A |no damage, no hazard, no
startup fire.

Short Unit can’t start up,

RY6 circuit |230V | 500V 1min 3 230V |500V | message:"Grid Relay Fault”,
before [<0,1A |0,1A <0,1A |<0,1A |no damage, no hazard, no
startup fire.

Grid voltage .

resistance Unit shut .(jovyn, error )

L Short |230V | 500V : 230V |500V | message:"Grid Volt Fault
monitoring to A Imin -- !

Master DSP circuit (21,7A |10A <0,1A |[<0,1A |no damage, no hazard, no

R256 fire.

Grid voltage Unit shut down, error

resistance ’ ”

L Short |[230V |500V . 230V [500V [ message:"DCI OCP Fault”,
monitoring to L Imin --

Master DSP circuit [21,7A |10A <0,1A |[<0,1A [no damage, no hazard, no

R260 fire.

Grid voltage Unit shut down, error

resistance ' »

monitoring to Short |230V | 500V 1min 3 230V |500V | message:"Sample Fault”,

Slaver DS?P circuit [21,7A |10A <0,1A [<0,1A |no damage, no hazard, no

R252 fire.

Grid voltage .

resistance Unit shut .gown, error )

monitoring to Short |[230V  |500V 1min B 230V | 500V [ message:"Sample Fault”,

Slaver DSgP circuit [21,7A | 10A <0,1A |<0,1A |no damage, no hazard, no

R261 fire.

Grid voltage Unit shut down, error

resistance ' ”

monitoring to Short |230V | 500V 1min 3 230V |500V | message:"Sample Fault”,

Slaver DSgP circuit [21,7A |10A <0,1A |[<0,1A |no damage, no hazard, no

R244 fire.

Grid voltage Unit shut down, error

resistance ' ”

monitoring to Short |230V | 500V 1min 3 230V |500V | message:"Sample Fault”,

Slaver DSgP circuit | 21,7A | 10A <0,1A |[<0,1A |no damage, no hazard, no

R262 fire.

Grid voltage .

resistance Unit shut .govx_/n, error )

L Short |230V | 500V : 230V | 500V | message:"Grid Volt Fault”,
monitoring to L Imin --

Slaver DSP circuit |21,7A |10A <0,1A |<0,1A |no damage, no hazard, no

R248 fire.

Grid voltage Unit shut down, error

resistance ' ”

monitoring to Short |230V | 500V 1min 3 230V |500V | message:"DCI OCP Fault”,

Slaver DSgP circuit [21,7A |10A <0,1A |[<0,1A |no damage, no hazard, no

R281 fire.

02D-S Short |[230V  |500V 1min B 230V | 500V | Unit operates normal, no
circuit [21,7A | 10A 21,7A |10A damage, no hazard, no fire.
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Short |230V | 500V imin B 230V | 500V | Unit operates normal, no
circuit [21,7A |10A 21,7A |[10A damage, no hazard, no fire.
Unit shut down, Q3
230V \Y . 230V \Y ’
Q3D-S 2?3:& 2i07 A igi 1min -- <§01 A 2801 A brokenno damage, no
' ' ' hazard, no fire.
03G-S Short |230V | 500V 1min B 230V | 500V | Unit operates normal, no
circuit | 21,7A | 10A 21,7A | 10A damage, no hazard, no fire.
Unit shut down, Q3
Short [230V |500V . 230V [500V !
Q6 D-S Lo 1min -- brokenno damage, no
cireuit 121,7A  [10A <0,1A | <0.1A hazard, no fire.
06 G-S Short |[230V  |500V 1min B 230V [500V | Unit operates normal, no
circuit [21,7A |10A 21,7A |[10A damage, no hazard, no fire.
bcous - [snon (230w lsoov |, | fasov soov [k demnce
Capacitor C5 circuit |21,7A |10A <0,1A |<0,1A hazard. no fire.
Unit shut down, error
R171 2?3;& io?vA igiv 1min -- 3(3)01\; igol\; message:”I1SO Fault”’, no
' ' ' damage, no hazard, no fire.
Unit shut down, error
Short [230V |500V . 230V | 500V ' ,
R172 circuit |[21.7A | 10A 1min -- <01A |<01A message:”ISO Fault”, no

damage, no hazard, no fire.

Note:
The errors in the control circuit simulate that the safety is even ensured during single fault.
Details for the error code please refer user manual.
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4.3 Voltage fluctuation and flicker P
Test conditions: Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-11
Starting Stopping Running
Limit 3.3% 3.3% P«=1.0 Pi=0.65
Test value * * * *

inverter >16A

Limit dc% = 3.3 Pst=1.0 Pi=0.65

X1-Hybrid-5.0-D-E 0,39 0,46 0,35

Note:

*The stationary deviance of dc% is bigger than the dynamic deviance of dmax at starting and stopping.
Mains Impedance according EN61000-3-11:  Rmax =0.4 Q; jXmax=0.25 Q @50Hz (|Zmax| =0.472 Q)
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben Rn=0.16 Q; jX,=0.1 Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zret * 3.3% / dc(Pn)

The tests should be based on the limits of the EN 61000-3-11 for more than 16A.

Copyright © Bureau Veritas LCIE CHINA
The Accreditation only attests the technical capability of the testing laboratory for the test covered by the accreditation’(in the case of case of

test report issued under accreditation mark)
. Grid-tied photovoltaic inverter_V1.1



Page 22 of 65 Report No.: SXP-180C1761FCSHP-1

4.4 Monitoring of Permanent DC-Injection

IEC 61727:2004 P
Model: X1-Hybrid-5.0-D-E
Test conditions: Un = 230 Vac
Uinput =360 Vbc
Rated Power:5000 W
DC Injection (A) Limits Trip Time (ms)
+1.0A Ioc:>1A than disconnection within 150 152 149
0.2 sec
1.0A Ioc:>1A than disconnection within 140 138 149
0.2 sec

Note: A dc-current of 1A is injected. disconnection time of max. 0.2s
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Positive DC-Injection :
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4.4 Monitoring of Permanent DC-Injection =
IEC 61727:2004

Model: X1-Hybrid-5.0-D-E

IEC61727 Limit: 1% of Inom (108mA)

Output power: 25% 50% 100%
mean test value: 32,3 44,0 101,0
Model: X1-Hybrid-3.0-D-E

IEC61727 Limit: 1% of Inom (72mA)

Output power: 25% 50% 100%
mean test value: 36,0 22,0 38
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X1-Hybrid-5.0-D-E: Diagram of permanent DC-Injection
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4.6 Harmonic Current Limit Test p
IEC 61727:2004

Model: X1-Hybrid-5.0-D-E

Watts(W) 4988,8
VA(VA) 4991,3
Vrms(V) 230,03
Arms(A) 21,67
PF 0,9995
Frequency(Hz) 50
THD(%) 1,35
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 21,67 -- single phase --
2nd 0,163 0,754 single phase 1%
3rd 0,210 0,968 single phase 4%
4th 0,008 0,039 single phase 1%
5th 0,052 0,238 single phase 4%
6th 0,006 0,028 single phase 1%
7th 0,029 0,136 single phase 4%
8th 0,005 0,021 single phase 1%
9th 0,021 0,098 single phase 4%
10th 0,004 0,020 single phase 0,5%
11th 0,027 0,127 single phase 2%
12th 0,006 0,025 single phase 0,5%
13th 0,033 0,150 single phase 2%
14th 0,007 0,033 single phase 0,5%
15th 0,043 0,197 single phase 2%
16th 0,009 0,041 single phase 0,5%
17th 0,042 0,195 single phase 1,5%
18th 0,009 0,044 single phase 0,5%
19th 0,039 0,179 single phase 1,5%
20th 0,009 0,043 single phase 0,5%
21th 0,038 0,177 single phase 1,5%
22th 0,010 0,046 single phase 0,5%
23th 0,037 0,172 single phase 0,6%
24th 0,009 0,042 single phase 0,5%
25th 0,030 0,139 single phase 0,6%
26th 0,008 0,038 single phase 0,5%
27th 0,027 0,124 single phase 0,6%
28th 0,008 0,035 single phase 0,5%
29th 0,023 0,107 single phase 0,6%
30th 0,007 0,032 single phase 0,5%
31th 0,018 0,081 single phase 0,6%
32th 0,007 0,030 single phase 0,5%
33th 0,019 0,087 single phase 0,6%
34th 0,007 0,032 single phase N/A
35th 0,015 0,068 single phase N/A
36th 0,006 0,026 single phase N/A
37th 0,011 0,053 single phase N/A
38th 0,006 0,029 single phase N/A
39th 0,012 0,056 single phase N/A
40th 0,006 0,027 single phase N/A
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4,7 Power factor P
Model X1-Hybrid-5.0-D-E
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0,50 1,0 2,50 3,75 5,00
230V 0,9428i 0,9915i 0,9985i 0,9994i 0,9995i
Model X1-Hybrid-4.6-D-E
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0,46 0,92 2,30 3,45 4,60
230V 0,9270i 0,9916i 0,9984i 0,9993i 0,9996i
Model X1-Hybrid-3.7-D-E
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0,37 0,74 1,84 2,76 3,70
230V 0,8908i 0,9837i 0,9970i 0,9986i 0,9994i
Model X1-Hybrid-3.0-D-E
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0,30 0,60 1,50 2,25 3,0
230V 0,8389i 0,9756i 0,9956i 0,9981i 0,9989i

Note:

The PV system shall have a lagging power factor greater than 0,95 when the output is greater than 50% of

the rated inverter output power,

The letter “i” is short for “inductive” and indicates inductive power factor, In case of capacitive power factor

“ 0

the letter “c” is used instead,
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5,2,1 Voltage monitoring P
IEC 61727: First Level
Model: X1-Hybrid-5.0-D-E
Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

Limit 195,5V 253V
T I <=2,0s <=2,0s

rip value 194,5V 254,0V
Trip time(s) 230V to 230V to

190,0 V 1,680 | 1,656 | 1,656 258V 1,048 1,064 1,072
Reconnection 20s<t<300s 77,68 20s<t<300s 253,2
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 276V*

- <=100ms <=50ms
Trip value 114,0V 277,4
Trip time(ms) 230V to 230V to

110V 84,0 89,6 77,6 281 V 15,60 9,20 28,00

Reconnection
time (s) 20s<t<300s 137,8 20s<t<300s 137,1
Note:

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

*The voltage is the biggest vaule that the manufacturer declared,
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Under Voltage First Level

T I 04
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Under Voltage Second Level
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5,2,2 Frequency monitoring P
IEC 61727
Model: X1-Hybrid-5.0-D-E
Under frequency Over frequency
Parameter Frequency Time [ms] Frequency Time [ms]
Output Voltage ! 85%Un Un 110%Un ! 85%Un Un 110%Un
Limit 49,00Hz <= 200ms 51,00Hz <=200ms
Trip value - 48,99 48,99 48,99 - 51,01 51,01 51,01
o 49,5Hz to 4 50,5Hzto 5
Trip time(ms) 8 5Hz 150,4 157,6 166,0 1,5Hz 120,0 119,6 115,6
Reconnection | 545t<300s 137,6 20s<t<300s 138,4
time(s)
Note:

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%
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Annex 1

EMC Test Report
(The whole EMC test report was stored in internal of BV LCIE CHINA)
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EMC TEST REPORT

For
SOLAX POWER CO, LTD.
X1-Hybrid-single phase

Model Mo.: X1-Hybrid-3.0-N-E, %1-Hybrid-3.0-D-E, X1-Hybrid-3.0-N-I,

¥1-Hybrid-3.0-D-1, X1-Hybrid-3.0-N-C, X1-Hybrid-3.0-D-C, X1-Hybrid-3.7-N-E,

%1-Hybrid-3.7-D-E, ¥1-Hybrid-3.7-N-1, X1-Hybrid-3.7-D-1, X1-Hybrid-3 7-N-C,

¥1-Hybrid-3.7-D-C, %1-Hybrid-4 6-N-E, X1-Hybrid-4.6-D-E, X1-Hybrid-4 6-N-I,

¥1-Hybrid-4 6-D-1, X1-Hybrid-4_6-N-C, X1-Hybrid-4.6-D-C, X1-Hybrid-5.0-N-E,

%1-Hybrid-5.0-D-E, ¥1-Hybrid-5.0-N-1, X1-Hybrid-5.0-D-1, X1-Hybrid-5.0-N-C,
¥1-Hybrid-5.0-D-C

Prepared for : SOLAX POWER CO_, LTD.

Address © Moo 288 Shizhu Reoad, Tonglu Economic Development
Zone, Dongxing Discirict. Tonglu City, Zhejiang Prowines,
People's Republic of China

Prepared by :  EMTEK {NINGBO) CO., LTD.
Address - 1/F ., Building 4, Mo. 1177, Lingyun Road, Mingbo Nabonal
Hi-Tech Zone, Mingbo, Zhejiang. China

Tel: +86-574-27007208
Fax: +86-574-27721534

Report Number : EN180824004E
Date of Test : Awgust 24, 2016 to September 14, 2018
Date of Report :  Septernber 18, 2014
TRF NO. ENS1D00-E-2-5-1-5-214 Fage 1o 62 Fi=port Mo - EN1S0E24004E Wer 1.0
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TEST REPORT DESCRIPTION
Applcart SOLAX POWER CO_ LTD.
Manufactirer SOLAX POWER CO, LTD.
Trade Mark Salax
EUT X1-Hyorid-sing'e phase
Model No K1-Hybrid-3.0-N-E, X1-Hybrg-3.0-D-E, X1-Hybrid-3.0-8:1, X1 ~Hybeih-3 0-D-1,
X1-Hytrid-3.0-NC, X1-Hybrid-3.0-0-C, X1-Hybrid-3 7-N-E, X1-Hyarid-3.7-D-E,
X1-Hyteid-3.7-N-1, X1-Hybrid-3.7.Dul, X1-Hyand-3 7-N-C, X1-Hybrid-3 7.0.C,
X1-Hytrid-4 6-N-5, X1-Hyrid-4.6-D-E, X1-Hybrid 4 6N, X1-Hyorid-4 6-D-1,
X1-Hybrid 4 6.N.C, X1-Hybre-4,6-D-C, X1-Hybed-5.0-N-E, X1-Hybrid-5 0-0-£,
X1-Hybrid-5.0-N-A, X1-Hybrid $.0-0-1, X1-Hytwid-5 0-N-C, X1-Hyhrid-50-0-C
Measurement Procedure Used:

EN 81000-6-3:2007+A1:2011

EN§1000-3-12.2011
EN 61000-3-11:2000

EN 61000-6-1:2007, EN £1000-8-2.2005
(IEC 61000-4-2-2008, |EC 61000-4-3 2006212007 +A2:2010, IEC 61000-4-2:2012, IEC §1000.4-5-2005
IEC 61000-4-8:2013, |EC 61000-4-8:2009)

The devkce described above = tested by EMTEK (NINGBQ) CO, LTD. lo determing the mesimum
emissico levels emanaling fom the device and the severe lewels of the device can andure and its
perfarmance ariferica. The messurement resuls are contained in this 1051 report and EMTEX (NINGEO)
CO., LTD. is assumed full of respansibiity for e sccuracy and complaleness of these measuraments

Also, this report shows that the EUT (Equipment under Test) = technically comptiant with the EN 61000.6.3,
EN&1000-6-1, EN 61000-6-2, EN §1000-3-12 and EN 61000-3-11 raquirements,

Thiz report appiies 10 above teated sarnple anly and shall not be reproduced in part without writtan approvel
of EMTEK (NINGBO) CO,, LTD.

Data of Teel August 24, 2016 1o September 14, 2016
Prepered by 2 )
(E |
a0 C,
et g
> A
Rerviewar Pl « o
(Quality Manags *
» &
-
TesY
Approved & Authanzed Signer 7
(Manadeh) .|
TRF NO. ENB100O-8-3-6-11-6-21A Pagn 4 o 02 Ruport No.: EN1E0G24004E Vor.1.0
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Modified Historny

version Report Mo, Revision dabe Summary
Wer 1.0 EM1EDE24004E \ Criginal Report
TRF MO, ENE 1000-5-3-5-1-5-21A Fage S of 62 Rieport Mo - EN1e082L004E Wer 1.0
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1. SUMMARY OF TEST RESULT
EMISSION
Descripdon of Test them Handard Limits Fossaits
Conduzed Disturbancs at Mains 3 = - B
Teminas EM 61000-5-32007+A1:20 Table 2 Pass
Faglated Disuroance EM &1000-5-32007+A1 22011 Table 1 Pass
Hamonics® EN 61000-3-12:2011 Table 3 Pass
Voitage fluciation and flcker EM 61000-3-11:2000 Secion 5 Pass
IMMIUNITY | EM 61000-5-122007, EN &1000-5-2-2005)
Descnpon of Test kem Basic Standand Results
Criterla
Eleciroststic Dischame (ESD) IEC 51000-4-2:2003 B Fass
Fadi-Freguency, Contnuous IEC 61000-4-3 20065+ & =
Radated Distubance” A1 2007 +A- 2010
EFT/E Immunity IEC 61000422012 B Pass
Surge Inmurity IEC 51000-4-5:2005 E Pass
Conduched RF Immunity™ IEC 61000-4-5:2013 A Pass
Power Frequency Magnetc Flaid IEC 61000-4-3:2009 & Pass
Vioitage dps" B&C M
IEC 61000-4-11:2004
\oitage Intemuptions” G MiA
Mote: 1. WA s an abbreviation for Mot Applicable.
2. " Tests were not within e accredliadon scope of CMAS LEEES, and were conducied 3t EMTEK
{SHENZHEN) GO, LTD.

TRF HO. ENS1000-5-2H5-1-5-214 Fage & of B2 Report Mo EN1S0E22004E Ver 1.0
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2. GEMERAL INFORMATIOM

2.1_Description of Device (EUT)

BT
Mode] Mumbes

Power Suppiy
Test voltage

Appicant
Address

Manufaciurer

Address

Date of Recehed
Diate of Test

: Xi-Hybio-singia phase
: X f-Hybid-2.0-N-E, X1-Hybrid-3.0-0-E, X1-Hybrid-3. 0N, X1-Hybrid-3.0-D4,

K I-HyOACH3.0-N-C, X i-Hybrig-3.0-0-C, X1-Hybrid-3 7-N-E. X1-Fyonc-3.7-D-E,
KA-HYOACH3 7-NH, X 1-Hyord-3.7-0H, X1-Hybing-3.7-8-C, X 1-Hyons-3.7-0-C,
KA-HYDACHL,6-N-E, X 1-HyDNo-4 6-0-E, X1-Hybrid-4.5-4-, X1-Hybrid-4 5-DH,
KA-HyDACHL 6-N-C, Xi-Hybro-4 5-0-C, X1-Hybrid-5 I-M-E, X 1-Hyonc-5.0-0-E,
X 1-HYOACHS D-NH, X 1-HyDng-5.0-0H, X1-Hybing-5 0-4-C, X 1-HyOna-5 0-0-C
{Mate: Al madels are kentical except powers. 3,07 means 30KV "0F means
with “DC Swich™; - means winout “DC SwWitch™; “E* means “EPS funcion”
needs 10 Install an extemal changeover device: ° means “EPS function” Nas
Install an extemal changeover device already. “C" means wihout “EPS™. We

prenaned X1-Hybrig-5.0-D-E for EMC fests.)

. Please see APPENDIX || fior detall Informnation

» AC 230WrS0Hz or OC 360V (from DC sounce)

; SOLAX POWER CO., LTDL

. Mo 2BS Shizhu Road, U [Economic: Dewvaiopment Dlt:l;?xl
of

Discirict, Tanglu Chy, Zheliang Province, Fe-nq:ie's Repubilc

. SOLAX POWER CO., LTI

: N0:2BE Shizhu Road, Tonglu Economic Development Zone, Dongung Discirict,

Tonglu City, Zhefiang , People’s Republic of China

- August 24, 2016
: August 24, 2016 to Saplember 14, 2016

2.2 Description of Test Facility

Site Description
EMC Lab.

Mame of Fim
Site Location

TRF KO EME1000-5-2F5-1H5-214

: Aneditad by CHAS, 2014.1.21

The certicabs is valld ungl 2017.1.20

The Laboratory has bean assessad and proved to be In compiance wih
CMAS-CLD1:2005 (identical to ISOWEC 17025:2005)

The Certificate RagisTaton Number ks LEGES.

Accredied by FCC, June 13, 2014
The Ceriificale ReglisTaton Number ls S53622.

: EMTEK [NINGBO) CO., LTD.
: 1F Bulidng 4, 1177%, Lingyun Foad, Mafional HI-Tech Zone, Mingoo, Zhejlang,

China

Fage Tof 62 Reeport Mo EN1S0822004E Ver. 1.0
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2.3 Description of Support Device

DG Soune - WM 82150H-6005
Marnrfaciurer, CHROMA
SN SZ1S0ECDOHES

2.4 _Measurement Uncertainty
Conduciad Emission Lnoertainty - 2.8d8

Raiated Emission Uncertainty 3305 {3m Chamber)

Uncertainty for Filcker best : 0OT%

Uncertainty for Hamonic tost - 1E%

Uncertalnty for C5 Test - 1.45{Using CDMN Test)
2.37{Uksing EM Clamp Tast)

Uncertainty for RS Test 21005 {EIMHzZ-200MH)

1. TEdE 200hHz- 1000 HZ )
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TAELE OF CONMTENT

TEST REPORT DESCRITION PAGE
1. BUMMART OF TEET REBULT oot enme st eeemersseeenees —8
E BENERAL IMFORRIATEIM e ceceee e ce e see et et oe et eeeem e reeeresees -7
AL CMESETID0N 0 DRMICE TSI horere oo e cesesese et s oo et e £rme ettt e 7
B2 DESCTIRN OF TESE FBIHE oo oeeve oo ce ettt et s et rme e ettt e T
23 DESCTIRON OF BURPOM DRWICE oo ettt sa e e e eemr e st e T
24 Measuremert Uncerinty .
3. MEAIURING DEVICE AND TEET EGUMPMENT .. —8

ER B ~or Power Lire Conduched Emission Messurmsmsnl.... ... e g
IZ ~or Radisterd Embssion Measurerment............. -9
23 ~or Harmonic Currenl f Flcker Measurement.

24 ~or Becirosialic Discharge Immunity Test .. .
35 ~or RF Brength sty Temt e 10
E1-9 ~or Becirical Fasi Trarsbent ! Burst Immmnlby Test ... s 10
arT Sor Burpge Immanity Test
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TEST REPORT DESCRIPTION

Applcant : BOLAX FOWER NETWORK TECHMOLOG Y [ZHENAMG)CD., LTD.

Manufactorer  © SOLAX FOWER NETWORK TECHNOLOG Y [ZHENAMG )T, LTD.

Trade Mark :  Eoiax

EUT : Mi-Rleto Fit Series

Miode] Mo. © MA-FIATE, MWAFEATL  HA-FEITC, MI-FISEE, NA-FRLEl,  N1-FRLEC,

X1-F-S.0E, X9-7R-5.01, X1-FE-5.00

Measurement Frocedure Lsed:

EN E1000-&-22007+A1:. 2011

EN E1000-2-12201

EN &1000-3-11:2000

EN E1000-5-122007, EN 51000-5-2:2005

{IEC §1000-4-2:2002, IEC 61000-4-33008+A1: 2007 +AZ 2010, IEC §1000-£-3:3041 2, IEC 51000-2-5:2005,
IEC E1000-4-5201 3, IEC 61000-£-8:2003, IEC &1000~4-11:2002)

The devwice desobed above B besied by EMTEK (HINGBO] GO, LTD. o debsmine §e= maxdmum
emizsion kevels emanaiing from e desioe and the severe levels of B devioe can endure and s
performance riefon. The measgrement results are contained in this ==t report and EMTEK (NINGBEO]
SO, LTE. ks assumed fall of responsiblEy for the acouacy and compiebeness of Fese messursmenbs.
Also, this report shows that e EUT (Eguipment under Test) s i=chnimlly compliant wiih the BN &1000-5-3,
EM 51000-5-1, EN E10D0-6-Z, EM §1000-3-12 and EM E1000-3-11 regquinemeis.

This repart apples be above tesied samphs only and S5l pot be eprodecsd In part wthout w iti=n approval
of EMTEK (HINGED) CO., LT

Dl of Test . Sugurst 28, 2017 o Ociober 10, 2IM7
. #1 s
Freparsd by
{Engineer)
v
b Pl
(uaEy Manager) WGHO
) £
&
-F [T ; ‘;
Approved & Authortzed Sigrer - d-rjll ® -]
(klanager) :- *®
e
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1. SUMMARY OF TEST RESULT
EMIZEICH

Description of Test Iem Efandard Limis Resulis

Conducted Disurbance at Mains | 2 2y ooo-5-3:2007+41:2011 Tabie T =2z
arminaks
S.adabed Dishurtano= EN §1000-5-3:2007+41-2011 Tabé= 1 oF. ]
Harmonics" EN E1D00-3-1Z2011 Tabi= 3 Fass
‘Woltage Suchusfon amd Sicker” =M &1000-2-11:2000 Eamction Fass
IMMUNITY [ EM 81000-8-1:2007, EM &1000-2-2:200DE])
. Perfomance

Description of Test lem Baszic Standand Cribaria Resulis
Blecirostabic Dischamge (ES0) EC 51000-3-Z 2008 B Fass
Rado-Freguency, Continuous IEC §1000-3-3: 2006+ A -
FRadlated D sharbance" A1Z0T+42: 2010 B
ET/B Immunity” EC 61000=3~2:2012 B Fans
Surge: Immuniy” EC 61000-3-5:2005 B Fass
Conduched RF imrmanity” EC 51000-3-5:2013 A Fass
Fower Frequency Magredc Fieid EC 61000-3-.2005 A Fass
oftape dips” BEC Fass

=G 69000-3-11:2004
Woilsge nkeruptions® [+ Fass
Mohe 1. MiA ks an abbreviation for Mot Applicabie.
Z. " Tegks wers not within 5 accreditabion soope of CHAS LESES, and wers conduched at ERITER
[(EHENTHEN) &, LTD

TRF RO ERE DO08-308 L8 Tk, Paga 8 of 84 Fapearl b . ERCTTOE2E00E War 1.0
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2. GENERAL INFORMATION

2 1.Deseription of Device (EUT)
EUT : Xi-Aetro Fit Seres

Fooe] Bumber ; X1-FI-ETE, X1-FI3.TI1, X1-FH=3.7C, X1-Fli-3.6E, X 1-FE-2,6, X 1-FE-2.6C,
X1-Fi-5.0E, X1-F1i-5.01, X1-Fi-S.0C
(Aoke- The fesis were performed under the Grid-0N mode and AC charging
mode. The stz wene pefommed with the baffery modubs | mansschurer Fyion
Technoiogles Co., Lid., model H4B80504-1 55 and bafery manager sysiem
(manufacharer. Pylon Tedhmologies Cao., Lid., maode] S:C0E00MA-1 0051
We prepared X 1-FH-S.00 for EMC fests. )

PowEr Suppiy . Please seg AFFENDIX 1H{Mode] LI=X) for detall Infommation

Test wollage o &G 230EIHE or DG 380V (Tom DO souwce)

Appicand : S0LAX PFOWER NETWORE TECHNOLOSG YIZHEJIANGICE., LTD.

Address » No.2B88 Ehirrv Roesd, Tongiu Economic Development Zone, Tongu City,
Zrejlang Province, Thina.

Manufaciner o 30LA POWER METWORN TECHNOLOGYTZHENANGICO., LTDU

Address : Mp.288 Ehizru Road, Tomgiu Economic Devaiopment Zons, Tongh Ciy,
Zreejlang Prowinee, Shina.

Crale of REoedived : August 28, 2017

Crabe of Test T Mugust 28, 2017 bo Dohokser 10, 2007

2.2, Description of Test Facllty

S Descripbon
EMT Lab. : Aooedied by CHAS, 20161220
The cedificaks s valld wntl 2023.1.20

The Laboraiony fas been assessed and prosed o b= In complano= with
CMAE-CLOT 2006 (dentical o ISCNEC 170252005)
Thee Carfficale Regisiration Mumber & LESES.

Arcredied by Industry Canada, Movesber 14, 2016
Tre Carificats Fegistraton Mumber i 45205-5483,

Kame of Fiem : EMTEK (NINGEO) SO, LTO.
Si= Location : IF Bulding 4, 11778, Lingyun Road, Bafonal H-Tedh Zom=, Mingbo, Zhekang,
Shira

2 3. Deseription of Support Device

OC Bource - MN: E2150-5008

Karrscurer THROMA
BN 52150EC00185

TRF RO, EMEn D083 L8 Tk Pags T of 84 Reageail ko EM1TOEQEO0IE Var 1.0
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2 4. Measurement Lincerainty

Conductad Emission Unoeriaingy . L.0GdB (IK-1S0NHE)
2.44dHE {150K-30MHZ)

FRadiatsd Emission Uncesraingy . 34446 (FPolarze: H) (30MHZ-1000MHZ)
(3 Chamber) 3.TEdE {Polara= V) {30kMHz-1000HE)
Uncerainty for Flicker bzt D LOT%

Uncermingy for Hammonic bst D 1E%

Limiceringy for CE Test  1.45sing TON Testl

Z3TUsiRg EM Clamp Test)

Uncerainty for A3 Test . Z10dB{B0MHZ-200MHE)
1.7EdB{(2D0MHz-1 000Nz

TRF WO EMEND00-E-3 8 L8018, Pags 8 of B4 Fompeail o~ EM1TOERE00E Vai 10
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Annex 2

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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Enclosure bottom view for X1-Hybrid-3.0-D-E, X1-Hybrid-3.7-D-E, X1-Hybrid-4.6-D-E,
X1-Hybrid-5.0-D-E

Enclosure bottom view for X1-Fit-3.7E,X1-Fit-5.0E
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Annex 3

Test Equipment list
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Last

No, | Equipment Internal No, Type/characteristics Manufacturer S Due Data
Calibration

1 Oscilloscope A4089024SH | P4034B Tektronix 26/Jul/18 25/Jul/19
2 Oscilloscope A4089008SH | DPO3014 Tektronix 23/Jan/19 22/Jan/20
3 | Oscilloscope | A4089036SH | DL850 YOKOGAWA | 29/Aug/18 | 28/Aug/19
4 E;gEeVOItage A4089026SH | P5200A Tektronix 23/Jan/19 | 22/Jan/20
5 Voltage probe | A4089004SH | P2220 Tektronix 10/Oct/18 09/0Oct/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 | 10/0Oct/18 | 09/0ct/19
10 | Current probe | A4089039SH | 960 30 YOKOGAWA | 10/0Oct/18 | 09/0ct/19
11 | Current probe | A4089017SH | TCP0150 Tektronix 26/Jul/18 25/Jul/19
12 Q&S&‘Ner A7040066SH | AFC-31010T APC 08/Aug/18 | 31/Jul/20
13 gi)gf)’/wer A7040071SH | 29/May/68 Chroma 22/Feb/18 | 21/Feb/20
14 gi)gl‘;""er A7040057SH | 29/May/68 Chroma 19/Juli17 18/Jul/19
15 | AC power A7040077SH | MX-30 AMETEK - -

supply
16 | Programmabl | 26,0058 | 62150H-1000S Chroma - -

e DC source
17 | Programmabl | -6 /00595H | 62150H-1000S Chroma - -

e DC source
1g | Programmabl | -6 /00695H | 62150H-1000S Chroma - -

e DC source
19 | Programmabl | \24/607451 | 62150H-1000S Chroma - ;

e DC source
20 | Programmabl | \-4/60755H | 62150H-1000S Chroma ; ;

e DC source

Copyright © Bureau Veritas LCIE CHINA
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Programmable

21 A7040076SH | 62150H-1000S Chroma ; -
DC source
2p | Programmable | ,76,600705H | 62150H-1000S Chroma ; ;
DC source
23 | Power A1240096SH | WT3000 YOKOGAWA 31/0ct/18 | 30/0ct/19
Analyzer
24 ig‘;‘?}e/;er A1240097SH | WT3000 YOKOGAWA 06/May/19 | 05/May/20
o5 | Power A1240103SH | LMG500 ZES ZIMMER 26/Jul/18 | 25/Jul/19
Analyzer
op | Power A1240101SH | WT3000 YOKOGAWA 26/Jul/18 | 25/Jul/19
Analyzer
g7 | Anti-isolating | 215007451 | ACTL-380SH qunling ; ;
test stystem
28 | Load cabinet | A7150083SH | WSTF-LDJ60K/300 zﬂﬁggha' wen ; ;
29 | Load cabinet | A7150084SH | WSTF-LDJ45K/0385 zﬂﬁggha' wen ; -
30 | Load cabinet | A7150085SH | WSTF-LDJ45K/0385 gﬂﬁzgha' wen ; -
. WSTF-RC25k/0,3D shanghai wen
31 Load cabinet A7150075SH 0.001KVA-25KVA shun - -
3p | Temperature | \240037sH | G820 GRAPHIEC 10/0ct/18 | 09/0ct/19
recorder
Load .
33 | cabinet(for A7150090SH | 2000 ,250v:1200w | Shanghai wen - -
) shun
flick)
34 | Variable A7150076SH | BX8-67 LingOu ; ;
resistor 9
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