TEST REPORT
DIN V VDE V 0126-1-1

Automatic disconnecting facility between the grid-c onnected

BUREAU generator and the electric power grid with requirem ents of the
VERITAS Greece PPC Guide for continent and island
Report reference number .............. . PVGR140508N0 05
Date of iSSU€ .....ccoeeevvviciiiieeeee el 2014-07-23
Total number of pages..................... 136
Testing laboratory name ............... : Bureau Veritas Shenzhen
Co., Ltd. Dongguan Branch
AdAreSS ... : No. 34, Chenwulu Section,
Guantai Rd., Houjie Town,

Dongguan City, Guangdong [ACCRED!TED!
523942, China ertificate # 2951.0

Applicant's name .........cccccceeeuvnnenn. : Shenzhen SOFARSOLAR Co., Ltd.

AdAreSS ... : 3A-1, Huake Building, East Technology Park, Qiaoxiang Road,
Nanshan District, Shenzhen, China.

Test specification

Standard........cccceevviiee e : DINV VDE V 0126-1-1:2006-02
with the requirements of the Greece PPC Guide for continent and
island
Zertifikate ....ooovvvveviiiiii . Certificate of compliance
Test report form number. ................. . VDEO0126-GRE
Master TRF .....oovveeeiiiiieeeee e . Bureau Veritas Consumer Products Services Germany GmbH
Test item description ..................... :  Grid connected photovoltaic inverter
Trademark.......ccccovvieeeeiiiiee e : S . F R
SO AR
Model / TYPE oo, :  SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL,

SOFAR 2700TL, SOFAR 3000TL
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Report No.: PVGR140508N005

RaAtiNgS ..ccovvviieiieee e : SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL 1600TL 2200TL 2700TL 3000TL

MPP DC voltage range [V]............... : 110-380 165-380 170-450 210-450 230-450

Input DC voltage range [V]............... : 90-400, max.450 100-480, max.500

Input DC current [A] .occvveeeeeeeviiinene, : max.10 max.13

Output AC voltage [V] ....cooovuvveeeennnn. : 230, 50Hz

Output AC current [A].....ccceevevveeennnee : max.4,5 max.7,0 max.9,5 max.11,5 Max.13,0

Output power [W] ..ccoeevvivieeiiieeeee : 1000 1500 2000 2500 2800
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Testing Location ........cccccceevevvvnennn. X

AdAreSs .....oveiiiiiieieeee e :

Burea u Veritas Shenzhen Co., Ltd. Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd., Houjie Town, Dongguan City,
Guangdong 523942, China

Tested by

Approved by

(name and signature).........ccccceeeenns :

(name and signature)............c..cc..... :

James Huang

Corney Zhang

Manufacturer's name..................... :

Factory address .........ccccceveeeinnnnnen. :

Shenzhen SOFARSOLAR Co., Ltd.
No. 8, Fulong road, Qingxi town, Dongguan city, Guangdong, China.
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Report No.: PVGR140508N005

Test items particulars

Equipment mobility................oocee . Permanent connection

Operating condition.............cccceeeee... . Continuous

Class of equipment ..........cccccceeeene : Class|

Protection against ingress of water..: P65 according to EN 60529

Mass of equipment [Kg].........cceuneee. :  SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL: 11kg

SOFAR 2700TL, SOFAR 3000TL: 12kg

Test case verdicts

Test case does not apply

to the test object.......ccccceveveeiiiinnne, : N/A

Test item does meet

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

Test item does not meet

the requirement..........cccccceveeevicnnnen, . F(all)

Testing

Date of receipt of test item............... . 2014-05-08

Date(s) of performance of test.......... . 2014-05-08 to 2014-06-27

General remarks:

The test result presented in this report relate only to the object(s) tested.
This report shall not be reproduced, except in full, without the written approval of the applicant.

"(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 document S:
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
Routine testing:

Information for local utility interconnection testing (Germany, DIN V VDE V 0126-1-1:2006-2):
- Testing of the proper function of the voltage monitoring according to 6.2
- Testing of the proper function of the frequency monitoring according to 6.3
- Testing of the proper function of the residual current monitoring according to 6.6
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Report No.: PVYGR140508N005

S¢YFAR

S5k AR
PV Grid Inverter SOFAR 1100TL
Maximum DC input voltags 450V
DCvoltagerange 90-400v
Maximum DC jputcurent 108
Maximum PV Isc 12A

e
IRgeRepratechion. e snn] P85
Operating lemperature range -25-+60°C
Protective class  Class|

Manulacturer: Sherzhen SOFARSOLAR Co., Lid,
Made in China

VDEQ126-1-1,VDE-AR-N 4105 GB3/2 ENSD438,
CI011,ASATT T, RD1 698 UTE C15-7 121

THACEADA AL

Copy of marking plate

Power factor 1
Ingress proteetion i | F'_;aé
Uparaﬂhg IBI'I'q:IEIEJLlI’E mg;"“_“—_“—_—;f;—_;_ﬁ_&:_é-
Protective class T Classt

Manufscturer Shonzhen SOFARSOLAR Co., Lid,
Made in China

VDED126-1-1,VDE-AR-N 4105 GB 32, ENS(38,
C10M1,AS4TTT RD1899 UTE C15-712-1

(HACEASAAE

)
S¢YFAR S¢YFAR
==Y =N
PV Grid Inverter SOFAR 1600TL PV Grid Inverter SOFAR 2200TL
Maximum DC input voltage 4 450V Maximum DC input vollage s0av
DG voltagerange 0-400V DC voliage range 100-480V
Maximumi DCinput currant  10A Maximum OC nput current 1 13A
Maximum PV Isc e 2A Maximum PYIlge 7 15A
Naminal Grd voltage LIN/PE 230V~ Nominal Grid voltage L/NIPE 230V~

Power factor 1
Ingress pratection | | -F-’ES-S-.
Dperaling temparature rangs -----------:-2-5-:;;6:5.
Protective class Class |

Mamdfaclures, Shemnehen SOFARSOLAR Co., Lid.
Made in China

VDED126-1-1 VDE-AR-N 4105 GB32 ENS0438,
CA0/11,AS4 777 RD1609 UTE C15-712-1

[HACEADA AE

S¢FAR S¢FAR

SO sAaFm
PV Grid Inverter S0OFAR 2700TL PV Grid Inverter SOFAR 3000TL
Maximurm DC inpul voltage 5000 Maximum DC input vollage 00N
D voltage range 100-480V DC voltags rangs ::: ::::ié:é;égui
Maximum DC input current 134 Maximum DCinput current 1 13A
Maximum PV Isc 154, Maximum PV Isc 154
MNaominal Grid voltage L'M/PE 230V~ Mominal Gridvoltage | r_-.' ::;}Fé"ééﬁ_u:
Maximurn AC oulput currant 11.54 Wdmum AC it et 1 -i;f':
MNominal Grid frequency 50Hz Nominel Gridrequeney. - ;::i;z_
Mazimum AC output power 265000 Maximum AC output power ::: ::: ::é:ﬂ:fiﬁ'hz'uz
Power factor 1 Power factor 1
Ingress protection IPiE5 ingress protection | | -SH;EZ
Operating lemperature range _25-+60°C Opersting temperature rangs. -25-+80°C.
Protective class Class | Protective class S -m'l‘.-:;&;-s;_l

Manufacturer; Shenzhen SOFARSOLAR Cao, Lid,
Made in China

VDEQ126-1-1, VDE-AR-N 4105,GB3/2 ENSD438,
CA011,AS4TTT RD1698, UTE C15-7121

[WACEASAAE

Manufaciurer; Shanghen SOFARSOLAR Co,, Ld
Made in China

VIDED 26-1-1 VDE-AR-N 4105, ,GE32 ENS0438,
CI0M1,ASHTTT RD1698, UTE C15-71241

[(HACEASAAZ
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Report No.: PVGR140508N005

The following deviations according the Greece PPC G uide island and continent have been applied:

Continent
Parameter Max. clearance time Trip setting
Over voltage 0,5s 230V +15% (264,5V)
Under voltage 0,5s 230V -20% (184,0V)
Over frequency 0,5s 50Hz +1% (50,5Hz)
Under frequency 0,5s 50Hz -1% (49,5Hz)
Reconnection time >=180s
DC-injection 0,2s + 1A
Island
Over voltage 0,5s 230V +15% (264,5V)
Under voltage 0,5s 230V -20% (184,0V)
Over frequency 0,5s 50Hz +2% (51,0Hz)
Under frequency 0,5s 50Hz -5% (47,5Hz)
Reconnection time >=180s
DC-injection 0,2s 1A

a) Allvalues are RMS values. The electricity-generation plant must be disconnected” or stop supplying
power to the public electricity supply network if a metered value deviates from its nominal value by
more than the setting. A metered value must not cause disconnection if it lies between the nominal
value and the setting.

b) Disconnection of an electricity-generation plant must be performed using electrical or insulated relay
switches.

*Over voltage — stagel: 10min mean value corrsponding to EN 50160
Tolerances on trip values:

- Voltage: +/- 1% of the nominal voltage;

- Frequency: +/- 0,5% of the nominal frequency

- Clearance time: +/- 10%
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Report No.: PVGR140508N005

General product information:

The Solar Inverter converts DC voltage into AC voltage.

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

ﬂp‘l" —i [nput _;: !: _| _I A :’"‘;‘;}] ."' Output :.'» L
| [ 1| ¢ %) I | L] 1 !
DC-Switchl o o PR P i
otionaly} EMI | i | A Tl E Pl EMI |
g i _'L“:} T — L
2 Filter o s N L ETT Filer | T pp
. | i L M ire e B
insulation [~ A ’ o i1 E ? +§ GFCI
A w =lal & I Bty =
22 8 2 =z E3Z oigE ol
N e ! L L EL = Wid, = @l
AUK- g Main-DSP : Slave-DSP
Power I

P A RS-485.Dry-relay, | |
LCD Display <_ J> ARM controller K WiTi(optonal) |

The internal control is redundant built. It consists of Microcontroller Master DSP (UC34) and Slave DSP
(UC35).

The Master DSP control the relays (RYP2-RYPS5) by switching signals; measures the PV voltage, PV current,
Bus voltage, grid voltage, frequency, AC current with injected DC and the array insulation resistance to
ground. In addition it tests the current sensors and the RCMU circuit before each start up.

The Slave DSP (UC35) is measures the grid voltage, AC current, grid frequency and residual current, also can
switch off the relays (RYP2-RYP5) independently, and communicate with Master DSP (UC34) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the Master DSP. The Master DSP tests and calibrates before each start up all current sensors.

The unit provides two relays in series in all output conductors. When single fault applied to one relay, alarm an
error code in display panel, another redundant relay provides basic insulation maintained between the PV
array and the mains. All the relays are tested before each start up.

The product was tested on:
Hardware version: V1.00
Software version: V1.00
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Report No.: PVGR140508N005

Description of the differences of the models within a series:

The models SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL, SOFAR 2700TL and SOFAR 3000TL are
same as in hardware except the components are in the difference table. Identical in software the output power
just adjusted by software.

Difference table

SOFAR SOFAR SOFAR SOFAR SOFAR

1100TL 1600TL 2500TL 2700TL 3000TL
Boost inductor 2,6mH 2,6mH 1,9mH 1,9mH 1,9mH
Resistor (RP105, RP108 220o0hm / 220o0hm / 2000hm / 2000hm / 2000hm /
/RP189,RP109) 10Kohm 10Kohm 7,5Kohm 7,5Kohm 7,5Kohm
Eg?zc aé’égg?réggi)l' 2 pcs 2 pcs 3 pcs 3 pcs 3 or4pcs
Inverter inductor 3,4mH 2,3mH 2,1mH 1,5mH 1,3mH
Resistor (RP118, RP119, 499 Q, 1KQ, 1KQ, 2 KQ, 2 KQ,
RC18 /RP120, 200 Q, 200 Q, 330 Q, 100 Q, 100 Q,
RP121,RC22) 200 Q 100 Q 330 Q 100 Q 100 Q
DC switch and Wi-Fi module are optional.
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Report No.: PVGR140508N005
DIN V VDE V 0126-1-1(VDE V 0126-1-1):2006-02
with requirements of the Greece PPC Guide
Clause/§ | Requirement: Remark: erdict
1 Scope (Automatic disconnecting facility for photovo ltaic installations)
2 Normative references
DIN EN 50160:2003-03
DIN EN 50178 (VDE 0160):1998-04
DIN EN 60664-1 (VDE 0110-1)
E DIN VDE 0664-100:2005-05
DIN EN 61000-6-2
DIN EN61000-6-3
DIN EN 61008-1 (VDE 0664-10):2000-09
DIN VDE 0105-100:2000-06
4 Requirements:
1. Monitoring of voltage and frequency derivation
2. Monitoring of DC-Injection
3. Monitoring of accidental anti Islanding
4. Monitoring of intended anti Islanding
5. Residual Current Monitoring Unit —-RCMU (only if no galvanic separation
4.1 Functional safety: Automatic disconnecting facility | Considered, see annex. The P
redundant system was reviewed.
Through error simulation was the
theoretical investigation was
verified.
41.1 Single fault safety of the automatic disconnecting | Considered, see block diagram, P
facility functional explanation and table
6.1 below.
4.1.2 Disconnection device: At least two independent | Disconnection takes place P
disconnection devices. At least one relay and one | redundant through two relays and
switch with overvoltage category 2. If without the IGBT-fullbridge in series. The
galvanic seperation than two relays are relays and the IGBT-full bridge
necessary are able to switch the full current.
4.2 Monitoring of the voltage: Voltages <=80% and Tested with a variable AC-Power P
>=115% of U nominal cause a disconnection supply at the output. Inverter
within 0,5s (reconnection after min. 180s). Test disconnects within the limits, see
voltage steps should not be below or above 3% of | table 6.2 below.
the aforementioned limits. Continuous
overvoltage above 110% up to 115% (adjustable,
default setting 110%) causes disconnection after
max 10min. Reconnection after min. 180s.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Report No.: PVGR140508N005

DIN V VDE V 0126-1-1(VDE V 0126-1-1):2006-02
with requirements of the Greece PPC Guide

Clause/§ | Requirement: Remark: erdict
4.3 Monitoring of frequency: Tested with an AC-Source at the P
Frequencies for continent <= 49,5Hz and >= output. See table 6.3 below.

50,5Hz cause a disconnection within 0,5s
(frequenz derivation 1Hz/s, reconnection after
min. 180s)

Frequencies for island <= 47,5Hz and >= 51,0Hz
cause a disconnection within 0,5s (frequenz
derivation 1Hz/s, reconnection after min. 180s)

4.4 Monitoring of DC-Injection: DC error or DC- See table 6.4 below. P
Currents >=1A cause disconnection within 0,2s
(positive and negative polarity)

If the inverters are not equipped with an isolation
transformer, the injection of direct current must be
limited to 0.5% of the nominal current.

45 Detection of anti islanding: anti islanding causes | gee table 6.5.2 below. P
disconnection within 5s (for multiple installations
0,2s if triggered external). For the detection of
anti-islanding is only one of the following methods
necessary:

-6.5.1 Measurement of impedance or

-6.5.2 Resonant circuit test or

-6.5.3 3-phase grid-voltage monitoring

4.6 Marking: In case of an automatic disconnecting Marking provided on the type =)
facility is a note at the type plate necessary label.

4.7 Special requirements:

4.7.1 Photovoltaics: If without galvanic separation than | For Residual Current Monitoring P
a RCMU is necessary. Insulation resistance > see table 6.6 below.

1kOhm/V, at least 500kOhm. Slowly increasing
DC-Leaking currents up to 300mA cause
disconnection within 0,3s / Surge dc-leakage
currents should lead to a disconnection of:
-30mA within 0,3s

-60mA within 0,15s

-150mA within 0,04s

Before every connection to the grid, the d.c. array
ground insulation has to be checked. (see

6.6.2.2.4).
5 General requirements:
Electromagnetic compatibility (EMC)
Emitted interference Covered by EMC report p
DIN EN 61000-6-3 (VDE 0839-6-3)
Interference resistance Covered by EMC report p
DIN EN 61000-6-2 (VDE 0839-6-2)
6 Type test : See following test report
7. Routine test : Routine testing described above P
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Report No.: PVGR140508N005

DIN V VDE V 0126-1-1(VDE V 0126-1-1):2006-02
with requirements of the Greece PPC Guide

Clause/§ | Requirement: Remark: erdict
8 Specification of installation: =)
Annex
Al Additional Methods of monitoring anti Additional Methods can be added
. . N/A
islanding:
A2 Freguency limits: N/A
A.3 Operating of emergency power systems N/A
A4 Disconnection for a short period frequency fluctuation of <=3s, the
reconnection after min. 5s is P
permitted
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DINV VDE V 0126-1-1(VDE V 0126-1-1):2006-02
with requirements of the Greece PPC Guide
Clause Test Result

6 Type test:
6.1 (4.1) Functional safety P
6.2 (4.2) Monitoring of voltage P
6.3 (4.3) Monitoring of frequency P
6.4 (4.4) Monitoring of DC-Injection P
6.5 (4.5) Detection of anti-islanding (only one method is necessary!)

6.5.1 Measurement of impedance N/A

6.5.2 Resonant circuit test P

6.5.3 3-phase grid-voltage monitoring N/A
6.6 (4.7) Residual Current Monitoring P

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Test Results

Report No.: PVGR140508N005

6.1 Functional safety - fault condition tests P
ambient temperature (°C) : 23,8 O
model/type of power supply : DC - 62150H-1000S 0
ype otp PRl AC : 61512
manufacturer of power supply : Chroma O
rated markings of power supply : DC: 0-1000V, 15kW O
' AC: 0-300V, 18kW
component test condition | test fuse | fault condition
fault : result
No. AC DC time No. AC DC
PV voltage |[Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,63 | 6,62 0,17A |0,02A |grid immediately, error
UC1C Pin9 A A message: ID09. (PV voltage
over range)
PV current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,63 | 6,6A 0,16A |0,02A |grid immediately, error
UC1B Pin5 A message: ID14. (PV current
over range)
GFCI detect | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
UC2D Pin 12,63 | 6,62 0,16A |0,02A |grid immediately, error
12-13 A A message: ID12. (GFCI fault)
GFCI detect | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
UC2C Pin 12,63 | 6,62 0,16A |0,02A |grid immediately, error
10 A A message: ID52. (GFCI fault)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,64 | 6,67 0,17A |0,02A |grid immediately, error
UC2A Pin 3 A A message: ID15. (Grid current
or voltage over range)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,63 | 6,62 0,17A | 0,01A | 9rid immediately, error
RC17 A A message: ID02, ID49, ID70.
(Grid current or voltage under
range)
Grid voltage | Open 230V | 450V | 2 Min. - 230V |[450V | PV inverter disconnected from
detect 12,64 | 6,62 0,18A |0,01A |grid immediately, error
RC25 A A message: ID55. (Relay fault)
Bus voltage | Open 230V | 450V | 2 Min. - 230V |[450V | PV inverter disconnected from
detect RP3 12,61 | 6,63 0,6A |0,02A |grid immediately, error
A A message: ID23. (Bus voltage
zero fault)
Bus voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,56 | 6,65 0,17A |0,02A |grid immediately, error
UC1A Pin2- A A message: ID66. (Bus voltage
3 over range)

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

523942, China
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component tault test condition| test fuse | fault condition result
No. AC DC time No. AC DC
Bus voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,56 | 6,69 0,16A |0,02A |grid immediately, error
RC82 A A message: ID25. (Bus voltage
under range)
ISO detect | Open before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RC105 start up 0,17 |0,18 0,17A |0,02A |error message: ID56. (ISO
A A fault)
AC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,56 | 6,68 0,17A |0,02A |grid immediately, error
RC22 message: ID15. (AC current
over range), QP2, QP6,
QP9, RP26, RP28, RP1l1
damaged.
AC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,62 | 6,63 0,16A |0,02A |grid immediately, error
RC21 A A message: ID15. (AC current
over range).
DC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,67 | 6,69 0,17A |0,02A |grid immediately, error
RC33 A A message: ID28. (DC current
over range).
DC current |[Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,54 | 6,67 0,17A |0,02A |grid immediately, error
RC37 A A message: ID28. (DC current
over range).
DC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,62 | 6,66 0,16A |0,02A |grid immediately, error
RC42 A A message: ID51. (DC current
fault).
AC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,66 |6,7A 0,16A |0,02A |grid immediately, error
RC61 A message: ID15, ID65. (AC
voltage or current over range).
AC current | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect 12,67 | 6,8A 0,16A |0,02A |grid immediately, error
RC80 A message: ID15, ID65. (AC
voltage or current over range).
GFCI detect | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
RP70 12,63 | 6,66 0,16A |0,02A |grid immediately, error
A A message: ID12. (GFCI fault).
GFCI detect | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
RP80 12,63 | 6,66 0,16A | 0,02A | grid immediately, error
A message: ID12. (GFCI fault).
GFCI detect | Short 230V | 450V | 2 Min. -- 230V |450V [PV inverter disconnected from
UP7A Pin2- 12,56 | 6,67 0,17A |0,02A |grid immediately, error
3 A A message: ID12. (GFCI fault).
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component tault test condition| test fuse | fault condition result

No. AC DC time No. AC DC

PV voltage |[Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect 12,62 | 6,67 0,16A |0,02A |grid immediately, no display,

RP115 A A and reconnect to grid, error
message: ID56. (1ISO fault).

PV voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect 12,63 | 6,63 0,16A |0,02A |grid immediately, error

RP115 A A message: ID09. (PV voltage
over range)

ISO detect | Open before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

RP99 start up 0,16 |0,02 0,16A |0,02A |error message: ID56. (ISO

A A fault).

Relay Short before | 230V 450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start up 0,16 |0,02 016A |0,02A |error message: IDS5, ID77.

RYP2 Pin3- A A (Relay fault).

4

Relay Short before | 230V [450V | 2 Min. -- 230V 450V [PV inverter can not start up,

detect start up 0,16 |0,02 0,16A |0,02A |error message: ID55, ID77.

RYP3 Pin3- A A (Relay fault).

4

Relay Short before | 230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start up 0,16 |0,02 0,16A | 0,02A |error message: IDS5, ID77.

RYP4 Pin3- A A (Relay fault).

4

Relay Short before | 230V 450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start up 0,16 |0,02 0,16A |0,02A |error message: ID55, ID77.

RYP5 Pin3- A A (Relay fault).

4

Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect 0,62 |6,67 0,16A |0,02A |grid immediately, error

RP150 A A message: ID02. (Grid voltage
under range)

Grid voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect 12,64 | 6,66 0,16A |0,02A |grid immediately, error

RP150 A A message: ID01. (Grid voltage
over range)

Grid voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect 12,64 | 6,67 0,16A |0,02A |grid immediately, error

RP135 A A message: ID01. (Grid voltage
over range)

Grid voltage [ Open 230V | 450V | 2 Min. - 230V |[450V | PV inverter disconnected from

detect 12,61 | 6,66 0,16A |0,02A |grid immediately, error

RP135 A A message: ID02. (Grid voltage
under range)

Loss of Short 230V | 450V | 2 Min. -- 230V |450V [PV inverter disconnected from

control 12,61 | 6,67 0,16A |0,02A |grid immediately, error

CC100 A A message: DSP communicate
fail
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component ¢ test condition| test fuse | fault condition
ault : result
No. AC DC time No. AC DC
Loss of Short 230V | 450V | 2 Min. -- 230V |450V [PV inverter disconnected from
control XLC 12,63 | 6,65 0,16A |0,02A |grid immediately, error
A A message: DSP communicate
fail
Communica | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion 12,64 | 6,66 0,16A |0,02A |grid immediately, error
microcontrol A A message: ID 53 (SPI
ler defect Communication fault)
UC34 Pin
31
Communica | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion 12,64 | 6,66 0,17A |0,02A |grid immediately, error
microcontrol A A message: ID 53 (SPI
ler defect Communication fault)
UC34 Pin
37
Communica | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion 12,63 | 6,66 0,17A |0,02A |grid immediately, error
microcontrol A A message: ID 53 (SPI
ler defect Communication fault)
UC34 Pin
44
Communica | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion 12,64 | 6,67 0,17A |0,02A |grid immediately, error
microcontrol A A message: ID 53 (SPI
ler defect Communication fault)
UC34 Pin
47
The errors in the control circuit simulate that the safety is even under one error ensured.
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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6.2 (4.2) Voltage monitoring (continent) P
N Output power: 1000W
Test conditions: Frequency: 50Hz
Under Voltage Over Voltage
Parameter Voltage Time (ms) Voltage Time (ms)
L@lt 184V <= 500ms 264,5V <= 500 ms
Trip value 184,0V 264,1V
189V to 259V to
Disconnection 179V 422 420 436 269V 422 420 418
time 230V to 230V to
179V 430 430 430 269V 424 428 418
Reconnection
time ( fluctuation >=5s N/A >=b5s N/A
<=3s):
Reconnection
time ( fluctuation >=180s 194 s >=180s 194 s
>3s):

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software
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Under voltage:

- Agilent Technologies WED JUN 11 17:13:39 2014

[AX = 436.00000000ms 1/AX = 2 2936Hz [AY(1) = -17 500V
+> Mode +> Source X Y 2 Yl 2 Y2 £y Y1 Y2
Manual 1 v 270.000V 252 500V

Over voltage:

Agilent Technologies WED JUN 11 17:23:37 2014

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg;eauu;/r?rg?:niﬂenzhen Co., L. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 18 of 136 TEST REPORT VDEO0126-1-1_GREECE VER.O



)

[BUREAU ]
VERITAS

Report No.: PVGR140508N005

6.2 (4.2) Voltage monitoring (island) P
N Output power: 1000W
Test conditions: Frequency: 50Hz
Under Voltage Over Voltage
Parameter Voltage Time (ms) Voltage Time (ms)
L@lt 184V <= 500ms 264,5V <= 500 ms
Trip value 184,0V 264,1V
189V to 259V to
Disconnection 179V 422 420 436 269V 422 420 418
time 230V to 230V to
179V 430 430 430 269V 424 428 418
Reconnection
time ( fluctuation >=5s N/A >=b5s N/A
<=3s):
Reconnection
time ( fluctuation >=180s 194 s >=180s 194 s
>3s):

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software
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Under voltage:

- Agilent Technologies WED JUN 11 17:13:39 2014

[AX = 436.00000000ms 1/AX = 2 2936Hz [AY(1) = -17 500V
+> Mode +> Source X Y 2 Yl 2 Y2 £y Y1 Y2
Manual 1 v 270.000V 252 500V

Over voltage:

Agilent Technologies WED JUN 11 17:23:37 2014
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Report No.: PVGR140508N005
6.2 (4.2.3) Overvoltage protection according to DIN  EN 50160:2000-03, 2.3 P
Limit: From 253V to 264,5V within 10min
Trip value L1 257V 8,3min
Note:

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software
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>3s):

6.3 (4.3) Frequency monitoring (continent) P
Test Output power:1000W
conditions:

Under frequency Over frequency
Parameter Frequency Time (ms) Frequency Time (ms)
Output Voltage ~80%Uy Un ~115%Uy ~80%Uy Un 115%Uy
Limit 500ms 500ms 500ms 500ms 500ms 500ms
Trip value 49,50Hz | 49,50Hz | 49,50Hz 50,50Hz | 50,50Hz | 50,50Hz
Disconnection 50,0Hz to 418 422 424 50,0Hz to 443 442 432
time (ms) 49,0Hz 430 414 426 51,0Hz 428 436 434
Reconnection
time (fluctuation >=5s N/A >=5s N/A
<=3s):
Reconnection
time (fluctuation >=180s 194 s >=180s 194 s

Note:

It was measured at a continuous change of frequency of 1Hz/s at lower, nominal and upper Uy and arbitary
output power. The trip value was determined manually by reducing the frequency in 10mHz steps. When the
trip value is known (e.g. 47,50Hz), the ac-source is programmed to run from e.g. 48,00Hz to 47,00Hz with
1Hz/s. The disconnection time is clculated by the measured time minus the 500ms from 48,00Hz to 47,50Hz

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Underfrequency:

Agilent Technologies VWED JUN 11 17:39:11 2014

+> Mode +> Source X Y 2 Xl o X2 L) %1 %2
Manual 1 v -2.44400s -151400s
Overfrequency:

Agilent Technologies WED JUN 11 17:56:04 2014
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>3s):

6.3 (4.3) Frequency monitoring (island) P
Test Output power: 1000W
conditions:

Under frequency Over frequency
Parameter Frequency Time (ms) Frequency Time (ms)
Output Voltage ~80%Uy Un ~115%Uy ~80%Uy Un 115%Uy
Limit 500ms 500ms 500ms 500ms 500ms 500ms
Trip value 47,50Hz | 47,50Hz | 47,50Hz 51,00Hz | 51,00Hz | 51,00Hz
Disconnection 48,0Hzto | 410 432 416 50,5Hzto | 442 454 440
time (ms) 47,0Hz 414 414 418 515Hz 446 440 452
Reconnection
time (fluctuation >=5s N/A >=5s N/A
<=3s):
Reconnection
time (fluctuation >=180s 194 s >=180s 194 s

Note:

It was measured at a continuous change of frequency of 1Hz/s at lower, nominal and upper Uy and arbitary
output power. The trip value was determined manually by reducing the frequency in 10mHz steps. When the
trip value is known (e.g. 47,50Hz), the ac-source is programmed to run from e.g. 48,00Hz to 47,00Hz with
1Hz/s. The disconnection time is clculated by the measured time minus the 500ms from 48,00Hz to 47,50Hz.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Underfrequency:
“% Agilent Technologies WED JUN 11 18:32:18 2014

+> Mode +> Source X Y 2 Xl ) X2 LY) X1 %2
Manual 1 v -3.19200s -2.26000s
Overfrequency:

Agilent Technologies WED JUN 11 18:42:15 2014
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6.4 (4.4) Monitoring of DC-Injection P
Test conditions: Uy = 230V
Uinput =450V
Rated Power: 2800W
DC Injection (A) Limits Trip Time (ms)
+1,0A Ipc:>1A t_ha_m disconnection 160 164 162
within 0,2 sec
1,0A Ipc:>1A t_ha_m disconnection 159 160 159
within 0,2 sec
Negative DC-Injection:
‘¥ Agilent Technologies WED JUN 18 16:44:53 2014

O’fgi\? A J;!' X Y [ Xl < X2 O vy %2

v -2.14350s -1.98350s
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_ Positive DC-Injection:
“Z¥ Agilent Technologies WED JUN 18 16:37:20 2014

o E=HR 0 J;!' X Y [ X < X2 Oy x2

F =i

Note:

A dc-current of 1A is injected, disconnection time of max. 0,2s

If the inverters are not equipped with an isolation transformer, the injection of direct current must be limited to
0.5% of the nominal current.

Testing must be performed according to W1 10.4.-03.doc rev D. The internal temperature of the EUT must be
stabilized. No temperature drift of more than 2K within 1 hour is allowed.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.

Diagram of permanent DC-Injection

3000 0.08
0.06
2500
- 0.04
2000
- 0.02
[w] 1500 , rore— 0.00 [A]
- -0.02
1000
-0.04
500
-0.06
0 T T T T T T T T T T T T T T T -0.08
1 201 401 601 801 1001 1201 1401
Time [s]
e PoOwer [W] Idc [A] e Limit Idc [A]
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6.5 (4.5) Detection of Anti-Islanding

6.5.1 Measurement of impedance N/A

Output power:
Test conditions: Frequency:
UN:
Apparent power to the grid <5%

Disconnection time limit: 5s

Zy (R2 +L2) Trip value T, Trip value T,

0,00 Ohm -- --

0,25 Ohm -- -

0,50 Ohm - -

0,75 Ohm -- --

1,00 Ohm - -

0,25 Ohm +j0,17 Ohm -- -

0,25 Ohm + 0,33 Ohm -- -

0,25 Ohm +j0,50 Ohm -- -

Note:
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6.5.2 Resonant circuit test P
Frequency: 50+/-0,2Hz
Test conditions: Un=230+/-3Vac
RLC consumes inverter real power within +/-3%
Distortion factor of chokes <3%
Quality Q>2
Disconnection limit: 5s
Output power: 2504 50% 100%

Osc. Parameter

- 5% 0,158 0,204 0,180

- 4% 0,146 0,128 0,071

- 3% 0,202 0,108 0,104

- 2% 0,235 0,384 0,391

- 1% 0,420 0,394 0,452

0% 0,489 0,378 0,468

+1 % 0,422 0,431 0,485

+2 % 0,130 0,115 0,109

+3 % 0,190 0,202 0,111

+4 % 0,167 0,203 0,140

+5 % 0,170 0,048 0,100

L=120,02 mH L=59,48 mH L=29,87 mH
Parameter at 0% R=76,12 Q R=37,84 Q R=18,93 Q
C=84,66 uF C=169,75 uF C=338,59 uF

Note:
The capacitors and the Chokes of the tank were adjusted in order to reach a quality of >2. Poc+PgL=-Pgowr.
The resitors of the tank consumed the real power of the inverter (Pyg) within +/-3%.
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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6.5.3 3-phase grid-voltage monitoring (continent) N/A
Test Condition: FrequSnE;;BSO(\)/J;/(-:O,ZHz
N=
Vol(tta(l)grenisntep: Trio value Reconnecti Reconnecti Disconnect
Phase | Limit: 177 1 or max p(v)_ on time if on time if ion time Limit (ms):
270.9) <=3s (s): >3s (s): (ms):
80% of -- --
1 Un — - - -~ — 200
115% -- _ _ _ -- 200
of Un -- -
80% of -- --
L un — - - -~ — 200
115% -- _ _ B -- 200
of Un -- -
80% of -- --
L3 Un — -- -- -- — 200
115% -- _ _ B -- 200
of Un -- -
Note:
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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6.5.3 3-phase grid-voltage monitoring (Island) N/A
Test Condition: Frequsngé:agg/-géo,ZHz
N=
Vol(tta(l)g;isntep: Trio value Reconnecti Reconnecti Disconnect
Phase | Limit: 177 1 or max p(v)_ on time if on time if ion time Limit (ms):
270.9) <=3s (s): >3s (s): (ms):
80% of -- --
1 Un — -- -- -- — 500
115% -- _ _ _ -- 500
of Un - -
80% of -- --
L un — -- -- -- — 500
115% -- _ _ _ -- 500
of Un -- -
80% of -- --
L3 Un — -- -- -- — 500
115% -- _ _ B -- 500
of Un -- -
Note:
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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6.6 (4.7) Residual Current Monitoring P
Output power: 2800W
Test conditions: Freq\szcn:ci/?%OHz
Current measuring devices: min. class 0,5
6.6.2.2.2 Test for correct disconnection in case of a steady rising residual current P
+ PV to N:
Fault Current (mA)

Limit (mA) ~0,85Uy Uy ~1,15Uy
<=300 230 227 230
<=300 231 230 228
<=300 230 230 239
<=300 229 229 230
<=300 231 229 231

- PV to N:
Fault Current (mA)

Limit (mA) ~0,85Uy Un ~1,15Uy
<=300 229 232 230
<=300 232 231 231
<=300 230 231 233
<=300 228 231 227
<=300 228 230 230

Note:

measured and listed.

Comparing test circuit at 6.6.2.1, pic. 4. Fault current will rise up to 300mA within 30s. 5 values will be

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co., Ltd.
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6.6.2.2.2 Test for correct disconnection in case of  an aprupt appearing residual current =)
>300mA
+ PV to N:
Fault Current > 300mA
Limit (ms) ~0,85Uy Uy ~1,15Uy
300 284 270 280
- PV to N:
Fault Current > 300mA
Limit (mS) ~0,85Uy Uy ~1,10Uy
300 256 275 261
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Scope picture: + PV to N

Agilent Technologies FRI JUN 13 15:43:54 2014

2 | |

+> Mode +> Source X Y < Xl D K2 LY) X1 %2
Manual 1 v -2.49350s -2.21350s

Scope picture: - PVto N

Agilent Technologies SAT JUN 21 17:19:00 2014

D L)
Manual ! v -2.45100s -2.17600s

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch
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6.6.2.2.3 Test for correct disconnection in case of  an aprupt appearing residual current P
+PVto N
. ~0,85Uy Un ~1,15Uy I
Limit (MA) Disconnection time (ms) | Disconnection time (ms) | Disconnection time (ms) Limit (ms)
30 218 197 210 300
30 213 232 210 300
30 212 219 204 300
30 208 216 218 300
30 205 208 203 300
60 107 110 105 150
60 107 104 114 150
60 107 104 114 150
60 101 117 113 150
60 123 107 104 150
150 25 24 26 40
150 37 39 39 40
150 34 38 38 40
150 24 34 35 40
150 37 31 28 40
-PVto N
- ~0,85Uy Un ~1,15Uy -
Limit (MA) Disconnection time (ms) | Disconnection time (ms) | Disconnection time (ms) Limit (ms)
30 203 217 218 300
30 219 204 220 300
30 222 226 231 300
30 210 223 216 300
30 201 225 216 300
60 127 124 110 150
60 112 111 116 150
60 120 103 104 150
60 100 96 109 150
60 105 102 105 150
150 28 38 36 40
150 25 37 36 40
150 34 31 26 40
150 37 27 32 40
150 26 34 29 40
Note:

The capacitive current is risen until disconnection.
Test condition: I; + 30/60/150mA <= I max- R1 is set that 30/60/150mA Flow and switch S is closed.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Scope picture: + PV to N; 100%U y; 30mA

5 Agilent Technologies SUN JUN 22 15:38:24 2014

+3 Mode <« Source X Y < Xl < X2 <> %1 X2
Manual 1 v -1.68850s -1.92000s
Scope picture: + PV to N; 85%U ; 60mA
5 Agilent Technologies SUN JUN 22 14:12:32 2014

X1 =-2.90850000000s J

|
AX = 123.00000000ms 1/AX = 8.1301Hz AY(") = -1.13750A
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Scope picture: + PV to N; 100%U y; 150mA

Agilent Technologies SUN JUN 22 11:32:40 2014

VYV VvV

+3 Mode <« Source X Y < Xl QD X2 <> %1 X2
Manual 1 v -2.46840s -2.42900s

Scope picture: - PV to N; 115%U ; 30mA

5 Agilent Technologies SAT JUN 21 18:50:14 2014

AX = 231.00000000ms 1/AX = 4.3290Hz AY(1) = 360.000V
+3 Mode <« Source X Y < Xl QD X2 <> %1 X2
Manual 1 v -2.30700s -2.07600s
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Scope picture: - PV to N; 85%U ; 60mA

5 Agilent Technologies SAT JUN 21 19:43:25 2014

FV ‘ X2 = -2.21600000000s

Scope picture: - PV to N; 100%U ; 150mA

‘% Agilent Technologies SUN JUN 22 10:49:58 2014

e

+3 Mode <« Source X Y < Xl < X2 <> %1 X2
Manual 1 v -2.40540s -2 44380s
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6.6.2.2.4 Isolation measurement before feeding in P
Condition DC Voltage Required Insulation Result
resistance
DC+
V+, the higher array voltage 500
Vcritical, the voltage level analyzed 450 )
to be difficult to detect 500 KQ PV inverter can not start
Varbitrary, any voltage within the up, error message: IDS6.
230 (ISO fault)
range V- V+
V-, the lower array voltage 20
DC-
V+, the higher array voltage 500
Vcritical, the voltage level analyzed 450 )
to be difficult to detect « PV inverter can not start
Varbitrary, any voltage within the 600 up, error message: IDS6.
230 (ISO fault)
range V- V+
V-, the lower array voltage 90

Note:

The array insulation resistance to ground shall be not less than 1 kQ/V with respect to the maximum dc input
voltage as specified by the manufacturer, with a minimum of 500 kQ

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

523942, China
Page 41 of 136

Tel: +86 769 8593 5656
Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT VDEO0126-1-1_GREECE VER.O




Report No.: PVGR140508N005

Annex 1
EMC Test Report
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of conformity with European Directives
Attestation Number: 1488AB0508N005R1001
Product: PV Grid Inverter
Brand Name:
SYFAR
S0OoOLL—AR
Model: SOFAR 3000TL, SOFAR 1100TL, SOFAR 2200TL
Additional Model: SOFAR 1600TL, SOFAR 2700TL
Applicant: Shenzhen SOFARSOLAR Co., Ltd.
Address: 3A-1, Huake Building, East Technology Park, Qiaoxiang Road, Nanshan District,

Shenzhen, China.
Technical DC Input: DC 110 - 380V Max. 10A For SOFAR 1100TL;
Characteristics: DC Input: DC 165 - 380V Max. 10A For SOFAR 1600TL ;
DC Input: DC 170 - 450V Max. 13A For SOFAR 2200TL;
DC Input: DC 210 - 450V Max. 13A For SOFAR 2700TL;
DC Input: DC 230 - 450V Max. 13A For SOFAR 3000TL

Output: AC 230V, 50/60Hz, Power: 1000W / 1500W / 2000W / 2500W / 2800W
Output Voltage/Current: SOFAR 1100TL:230V/4.5A; SOFAR 1600TL:230V/7.0A;
SOFAR 2200TL:230V/9.5A; SOFAR 2700TL:230V/11.5A; SOFAR 3000TL:230V/13.0A

The submitted sample of the above equipment has been tested for CE marking according to

following European Directive and standards:

- Electromagnetic Compatibility Directive 2004/108/EC

Standards Report Number Report date

EN 61000-6-3:2007 + A1:2011
EN 61000-3-2:2006 + A1 :2009 + A2:2009

EN 61000-6-2:2005

EN 61000-3-3-2013 CE140508N005R1 Jul. 21,2014

The referred test report(s) show that the product complies with standard(s) recognized as giving
presumption of compliance with the essential requirements in the specified European Directive.

This verification does not imply assessment of the production of the product. The CE marking may

he affixed if all relevant and effective European Directives with CE are applicable.

Supervisor

EMC Department

Name: Madison Luo

Date: Jul. 21, 2014

This document shall not be reproduced, except in full, without the written approval of
Bureau Veritas Shenzhen Co., Ltd.

Information given in this document is related to the tested specimen of the described electrical sample.

Bureau Veritas Shenzhen Co., Ltd. No. 34, Chenwulu Section, Guantai Rd., Tel. +86 769 8593 5656

Houjie Town, Dongguan City, Fax:
D B h ax: +86 769 8593 1080
engguan Brane Guangdong 523942, China

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

Email:customerservice. dg@en bureauveritas.com

Tel: +86 769 8593 5656
Fax: +86 769 8599 1080

523942, China Email: customerservice.dg@cn.bureauveritas.com
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Test Report No.: CE140508N005R1 HEF
TEST REPORT
Applicant Shenzhen SOFARSOLAR Co., Lid.
Add 34-1, Huake Building, East Technology Park, Qiacxiang Road, Nanshan District,
e Shenzhen, China.
Manufaciurer or
Supplier Shenzhen SOFARSOLAR Co., Lid,
3A-1, Huake Building, East Technology
Address Park, Giacxiang Road, Manshan Destrict,
Shenzhen, China.
Product PV grid-interactive inverter
Brand Name SYFAR
=]
Model SOFAR 3000TL, SOFAR 1100TL,
SOFAR 2200TL
Additional Model & | SOFAR 1600TL, SOFAR 2700TL
Model Difference See item 2.1
Date of tests May 08, 2014 -- Jun. 30, 2014

The submitted sample of the above equipment has been tested for according to following European
Directive - Electromagnetic directive 2004/108/EC and the tests have been camied out according to the
requirements of the following standards:

(€ EN 61000-6-3:2007 + A1:2011

(€] EM B1000-3-2:2006 + A1:2009 + AZ:2009
(<9 EN 61000-3-3:2013

(€ EM 61000-6-2:2005

CONCLUSION: The submitted sample was found to COMPLY with the test requirement

Tested by Breeze Jiang
Project Engineer / EMC Depariment

Approved by Madison Luo
Manager / EMC Department

Date: Jul. 21, 2014
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Test Report No.: CE140508N005R1

1 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:

EMISSION
Standard Test Type Result Remarks
Meets requirement limit
Conducted test PASS | Minimum passing margin is
ENG1000-6-3:2007+ —3.00 dB at 0.36094MHz
A1:2011 imits mini
Radiated test PASS Meets limits minimum
(30MHz~1GHz) passing margin is
—5.08 dB at 191.02MHz
EN 61000-3-2:2006 + Harmonic current .
A1:2009 +A22009  |emissions PASS |Meets the requirements.
EN61000-3-3:2013 | oiade fluctuations | pase \Meets the requirements
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% Test Report No.: CE140508M005R1
IMMUNITY (EN 61000-5-2:2005)
Standard Test Type Result Remarks
Electrostatic Electrostatic Discharge — ESD:
IEC 61000-4-2:2008 |discharge PASS EEE ’é‘; discharge,

immunity test ntact discharge,
Performance Criterion A
Radio-Frequency Electromagnetic

Radiated. Field Susceptibility Test — RS:

|IEC 61000-4-3:2005 +
A1:2007+A2:2010

radio-frequency,
electromagnetic
field immunity test

PASS

80-1000 MHz, 10%/m, 80% AM [1kHz),
1400-2000 MHz, 3W/im, 80% AM (1kHz)
2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Crteron A

IEC 61000442012

Electrical fast
transient / burst
immunity test.

PASS

Electrical Fast Transient/Burst - EFT
AC Power line: 2KV,

DC Power line: 2kY,

Performance Crteron A

IEC 61000-4-5:2005

Surge immunity
test

PASS

Surge Immunity Test:

1.2/50 us Open Circuit Voltage, 8 120

us Short Circuit Current,

AC Power Line: line to line 1 KV,
Line to earth 2KV,

DC Power Line: line to line 0.5 kV

Performance Crterion B

IEC 61000-4-6:2008

Immunity to
conducted
disturbances,
induced by
radio-frequency
fields

PASS

Conducted Radio Frequency
Disturbances Test — C5:

0.15-80 MHz, 10%rms, 80% AM, 1kHz,
Performance Crteron A

|EC 61000-4-3:2009

Power frequency
magnetic field
immunity test.

PASS

Power Frequency Magnetic Field Test,
50 Hz [ 680Hz, 30A/m,
Performance Crterion A
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1.1 MEASUREMENT UNCERTAINTY

Report No.: PVGR140508N005

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the EUT as specified in CISPR 16-4-2:

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.

MEASUREMENT FREQUENCY | UNCERTAINTY
Mains Terminal Disturbance Voltage Test 0.15MHz ~ 30MHz +/{-2.67 dB
Radiated Disturbance Test 30MHz ~ 1000MHz +1-4.36 dB

Mo. 24, Cherweulu Section, Guantai Rd_, Houjie
Town, Dongguan City,
Guangdong 523242, China
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT PV Gnd Inverter
MODEL NO. SOFAR 3000TL, SOFAR 1100TL, SOFAR 2200TL
ADDITIONAL

SOFAR 1600TL, SOFAR 2700TL

DC Input DC 170 - 380V Max. T0A For SOFAR T100TL.
DC Input: DC 165 - 380V Max. 10A For SOFAR 1600TL -
DC Input: DC 170 - 450V Max. 13A For SOFAR 2200TL:
DG Input: DC 210 - 450V Max. 13A For SOFAR 2700TL:

DC Input: DC 230 - 450V Max. 13A For SOFAR 3000TL
POWER SUPPLY | o, /18" 550V, 50/60Hz, Power: 1000W / 1500W / 2000W
/ 2500W / 2800W
Qutput Voltage/Current: SOFAR 1100TL:230VI4.5A;
SOFAR 1600TL:230V/7.0A; SOFAR 2200TL:230V/95A;
SOFAR 2700TL-230V/11.5A; SOFAR 3000TL:230V/13.0A

MODEL

SOFTWARE

VERSION V100

HARDWARE

VERSION V100

THE HIGHEST

OPERATING Below 108MHz

FREQUENCY

DATA CABLE DC Cable: Shielded; Detachable 1.8m;

SUPPLIED AC Cable: Shielded; Detachable 1.8m
NOTE:

1. This report CE140508M005R1 supersedes the previous one with the report
number CE140508M005 dated on Jul. 10, 2014.

2. For the test results, the EUT had been tested with all conditions. But only the
worst case was showed in test report.

3. For a more detailed features descnption, please refer to the manufacturer’s
specifications or the User's Manual.

4. R5485 port on the product is for client to collect data, according to client
requirements, no need fo test.

5. All models shell include red, blue, white and other colors. All models of DC
switch and WIFI module is optional accessories, optional installation according to
the need of client.
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Report No.: PVGR140508N005

6. This is a series of PV Gnd Inverter with the same as in hardware except the
amount of BUS capacitor, inverter inductor, Boost and IGBT component and DC
switch are different. Identical in software the output power just adjusted by
software; models SOFAR 3000TL, SOFAR 1100TL, SOFAR. 2200TL are selected
to test. full test was performed for the model SOFAR 3000TL, and partial test for
the models SOFAR 1100TL, SOFAR 2200TL.

Ratings «oenro o SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL 1600TL 2200TL 2700TL 3000TL
MPP DC voltage range [V] .....cooooea 110-380 165-380 170-450 210-450 Z30-450
Input DC voltage range [V]...............: 90-400, max_ 450 100480, max. SO0
Ingut DC current [Al..occoee e eeeeeaeeen 10 13
Output AC voltage [V] .o 230V, 50Hz
Output AC curment [A] ... 45 70 95 11,5 13,0
Owtput power W] ..o 1000 1500 2000 2500 2800
7. Model Difference:
Difference: 00T | 2mom | zoom. | eor. | tom
Boosat inductor 1.9mH 1.9mH 1.8mH 26mH 2 EmH
Input sampling resistor 2000hm / 2000hm 200ochm { 2200hm / 2200hm /
(RP105,RP108 /RP183 RP109) 7 .5Kohm 7 .SKohm 7.SKohm 10Kchm 10K.ohm
Bus capacitor pcs Jpcs 3pcs 2pcs 2pcs
Inverter inductor 1.3mH 1.5mH 21mH 23mH 34mH
Output sampling resistor (RP118, 2Kohm, 1000 | 2Kohm, 1000 | 1.0Kohm, 330 | 1.0Kohm, 200 (499chm, 2000
RP119, RC18/RP120, RP121 RC22) |hm,100chm |hm,100chm |ohm, 330chm |ohm, 100chm |hm, 200chm
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2.2 DESCRIPTION OF TEST MODES

Test Report No.: CE140508N005R1

Report No.: PVGR140508N005

The EUT was tested under the following modes’ the final worst mode were marked in

boldface and recorded in this report.
# For Conducted Emission Test

Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 2200TL
Full Load DC 380V SOFAR 1100TL
Full Load DC 230V
Full Load DC 360V SOFAR 3000TL
Full Load DC 450V
# For Radiated Emission Test
Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 2200TL
Full Load DC 380V SOFAR 1100TL
Full Load DC 230V
Full Load DC 360V SOFAR 3000TL
Full Load DC 450V
#  For Harmonics and Flicker Tests
Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 1100TL
Full Load DC 380V SOFAR 3000TL
# For Immunity Test
Test Mode TEST VOLTAGE Model
10% Load DC 300V SOFAR 3000TL

Bureau Veritas Shenzhen Co., Ltd.
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Test Report No.: CE140508M005R1

2.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT has been tested and complied with the requirements of the following
standards:

EN 61000-6-3:2007 + A1:2011

EN 61000-3-2:2006 + A1:2009 + A2:2009
EN 61000-3-3:2013

EN 61000-6-2:2005

IEC 51000-4-2:2008

IEC 61000-4-3:2005 + A1:2007 + AZ:2010
IEC 61000-4-4:2012

IEC 61000-4-5:2005

IEC 51000-4-6:2008

IEC 51000-4-5:2009

Notes:

The above |IEC basic standards are applied with latest version if customer
has no special requirement

2.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessones were used to
form a representative test configuration dunng the tests.

HO, PRODUCT BRAND MODEL MO, SERIAL MO. FCCID
1 DC Source Chroma 62150H-10005 E2150EFOD488 M
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 [AC Line: Unshielded, Detachable 2.0m, DC Line: Unshieided, Detachable 2.0m;

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Test Report No.: CE140508N005R1

3 EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY (MHz) (‘Tlass A (dBuV) C-Iass B (dBuV)
Quasi-peak| Average |Quasi-peak| Average
0.15-05 79 56 66 - 56 56 - 46
050-50 73 50 56 46
50-300 73 50 &0 50

Note:

(1) The lower limit shall apply at the fransition frequencies.

(2) The limit decreases in line with the loganthm of the frequency in the
range of 0.15 to 0.50 MHz.

(3) All emanations from a class A/B digital device or system, including
any network of conductors and apparatus connected thereto, shall
not exceed the level of field strengths specified above.

3.1.2 TEST INSTRUMENTS

Equipment Manufacturer  [Model No. Serial Mo.  [Last Cal. [Mext Cal.

EMI Test Receiver Rohde&Schwarz  |ESCS530 100199 [May 1714 [May 16.15

Pulse Limiter Rohde&Schwarz  |ESH3-72 100168 [Oct 12,13 |Oct. 11.14

Artificial Mains Metwork |[RohdedSchwarz  |[ESH2-Z5 100071 May 13,14 |May 12,15

Test software ADT ADT_Cond_ s N/A /A
WTAT

HOTE: 1. The calibration interval of the above test instruments is 12 months and the

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

calibrations are traceable to CEPRENVCHIMA, GRGT/CHINA and NIM/CHINA.
2. The test was performed in shielding room 843.
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3.1.3 TEST PROCEDURE

Report No.: PVGR140508N005

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room
with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units were connected to the power
mains through another LISN. The two LISNs provide 50 Chm/ 50uH of coupling

impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum

conducted interference.

c. The frequency range from 150 kHz to 20 MHz was searched. Emission levels

under (Limit — 20dB) were not recorded.

3.1.4 DEVIATION FROM TEST STANDARD

Mo deviation

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
Guangdong 523242, China
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[VERITAS]
3.1.5 TEST SETUP

Vertical Ground

d_d_f.ﬂ" Reference Plame /ng.t Receiver
Lo
=t B L 1
40em g

EI_IT A*_\_.Dl:ll:lﬁ
|

H Blcm ‘
| | |

= ™N

\ Horizontal Ground

Reference Plane

LISH H
1]

-

Mote: 1. Support units were connected to second LISHM.
2 Both of LISNs ([AMMN) are 80cm from EUT and at least 80cm
from other units and other metal planes support units.

3.1.6 EUT OPERATING CONDITIONS

a. Turned on the power of all equipment.
b. EUT was operated according to the type description in
manufacturer's specifications or the User's Manual.
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3.1.7 TEST RESULTS

e 6B BANDWIDTH (9 kHz
TEST MODE ; z
Grid Mode
TEST VOLTAGE DC 360V PHASE Line (L)
ENVIRONMENTAL iy o
CONDITIONS 23deqg.C . 42% RH TESTED BY: Heise
Freq. Corr. | Reading Value ET::?" Limit Margin
Ho Factor [dB {uV]] [dB {u\v)] [dE {uV}] {dB)
[MHz] {dB}) a.p AV QP AN, a.P. AV G.P LATA
1 016172 520 45.57 | 4549 | 53.77 | 5069 | 6535 | 5538 | -1160 | 468
2 | 0.27631 916 4076 | 3752 | 4992 | 46.68 | 6085 | S0.85 | -1093 | 4a7
3 | o37ar 923 3958 | 3634 | 4881 [ 4557 | 5076 | 4076 | 1095 | 419
4 | 036004 0.32 J0.63 | 3639 | 48.05 [ 4571 | 5871 | 4871 | -9.76 | -3.00
5 | D43906 947 36.61 | 3420 [ 46.08 [ 4367 | 5708 | 4708 | -11.00 | -3.41
& | 425000 1001 | 3252 | 2556 | 4253 | 3559 | 56.00 [ 4600 | -13.47 | -10.41
REMARKS: The emission levels of other frequencies were very low against the limit.
dBuY
i Pezk: Trace F"‘T:
:: OF Limnit |
Il CAVLIMI [ s
0 =y -
a0 — \\‘_\j“ 1 1 1 1 |
a6 | B T T
| jmg Fi
A _'F'il I [ | | | |
-1 [ '*?‘ { i i ’F"i [ [
L A A
i | | \
n- : ﬁ'”"""‘ﬁ = v J I‘Il r
14 ! | Mgl i lﬂ o) 1&“ MJ’Iu,'ﬂi
2[' | | | | | =l i |
15—
10 -
: wr QAR 'i.-"aluz
015 1.00 1 =000
Mtz
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[ VERITAS |
SEEIR T GdB BANDWIDTH | kH
Z
TEST MODE Grid Mode
TEST VOLTAGE DC 360V PHASE Meutral (M)

ENVIRONMENTAL

CONDITIONS 23deg C,42% RH |TESTED BY: Heize

Freq. | Com |Reading Value ET:?;?“ Limit Margin
Mo Factor | [dB (uV]] [9B (uV]] [dB [uvi] [aE)

WAzl | (48] | OF. | AV. | OF | AV. | GF. | AV. | GF. | AV
0.15781 | 4.85 | 47.50 | 43.80 | 52.35 | 48.75 | 65.58 | 5658 | -1322 | 6.62
028281 | 919 | 30.88 | 3657 | 40.07 | 4586 | 60.73 | 5073 | 1167 | 488
037656 | 935 | 38.15 | 35.11 | 47.50 | 4446 | 58.35 | 48.35 | -1085 | 389
043906 | 946 | 36.24 | 3589 | 45.70 | 43.35 | 57.08 | 4708 | -11.38 | 373
048203 | 954 | 3542 | 3303 | 44.96 | 4257 | 56.30 | 4630 | 1135 | 374
472066 | 10.05 | 3358 | 2562 | 43.63 | 3567 | 5600 | 4600 | -12.37 | 10.33

o [ b | L) Ba) ==

REMARKS: The emission levels of other frequencies were very ow against the limit.

P.esal-.s :I'raoe [
OP Lirit |
CEV LMt |

- W 0F Value
I].!|5 1.EID II:I.:II 2[I.II]I]
MHe
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3.2 RADIATED EMISSION MEASUREMENT
3.2.1LIMITS OF RADIATED EMISSION MEASUREMENT

TEST STANDARD: EN 61000-6-3
FOR FREQUENCY BELOW 1000 MHz

FREQUENCY Class A (at 10m) Class B (at 10m)
(MHz) dBuV/m dBuV/m
30-230 40 30
230- 1000 47 37

FREQUENCY RANGE OF RADIATED MEASUREMENT
(For unintentional radiators)

Highest frequency generated or
Upper frequency of measurement
used in the device or on which the Range (MHz)
device operates or tunes (MHz)
Below 108 1000
108 — 500 2000
500 — 1000 5000
Up to 5 times of the highest
Above 1000 frequency or 6 GHz, whichever is
less

FOR FREQUENCY ABOVE 1000 MHz

FREQUENCY (GHz) Class A (dBuVim) {at Jm) | Class B (dBuV/m) (at 3m)
PEAK AVERAGE PEAK AVERAGE

1t03 76 56 70 50

3tob 80 &0 74 54

HOTE: (1) The lower limit shall apply at the transition frequencies.
(2) Emission level (dBu'im) = 20 log Emission level (u/m).
(3) All emanation from a class A/B digital device or system, including
any network of conductors and apparatus connected thereto, shall not
exceed the level of field strengths specified above.
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3.2.2TEST INSTRUMENTS

@

Frequency Range J0MHz-1GHz

Equipment Manufacturer  |Model No. Serial No. Last Cal. MHext Cal.
EMI Test Receiver Rohde&Schwarz |[ESCI 100962 Mar. 06,14 Mar. 05,15
Bilog Antenna Teseq CBL&111D 27089 Jul. 2713 Jul. 26, 14
;ﬂ;‘?ﬁ"“‘m”d SCHWARZBECK|VULB 9168  [9168-554 Dec.03, 13  |Dec. 02, 14
E‘;‘fﬁ‘mm”d SCHWARZBECK|VULB 9168  |9168-555 Dec.03,13  |Dec.02, 14
10m Semi-anechoic 21.4m*12.1m*8
Chamber CHANGLING Bm WSEMCO0E  |Jum. 11,13 [un. 10, 14
Amplifier o
(9kHz-1GH2) SONOMA 310D 186955 Mar. 05,14 Mar. 04, 15
ADT_Radiated
Test Software ADT V7 B.159.2 Mi& Mi& MI&
Frequency Range AbovelGHz
Equipmenit Manufacturer Model No. Serial No. Last Cal. Mext Cal.
Hom Antenna ETS-Lindgren 3117 DDDE2558 Oct. 18,12 Oct. 17 14
EMI Test Receiver [Rohde&Schwarz |ESCI 100962 Mar. 06,14 Mar. 05,15
Specirum Analyzer [RohdedSchwarz  [FSV40 101003 Apr. 09,14 Apr. 05,15
Fre-Amplifier
(100MHz-26 5GHz) EMCI EMC 012645 930077 Mov. 07,13 Mow. 06,14
Pre-Amiplifier 3
(18GHz.40GHz) EMCI EMC 184045 950102 Mow. 04,13 Mo, 03,14
- ADT_Radiated_\
Test Software ADT 7 £.15.0.2 M MiA A

HOTE: 1. The calibration interval of the above test instruments iz 12 montha. And the calibrations
are traceable to CEPREINCHIMA and MIMFCHINA.
2. The test was performed in Chamber 10m.
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3.2.3TEST PROCEDURE

<Frequency Range below 1GHz>

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground
at a 10 meter chamber room. The table was rotated 360 degrees to determine
the position of the highest radiation.

b. The EUT was set 10 maters away from the interfference-receiving antenna,
which was mounted on the top of a vanable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground
to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are sat to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the turn table
was tumed from [ degrees fo 360 degrees o find the maximum reading.

e. The test-receiver system was set to quasi-peak detect funchion and specified
bandwidth with maximum hold mode when the test frequency is below 1 GHz.

HOTE:
1. The rezolution bandwidth of teat receiverispectrum analyzer iz 120kHz for Quasi-peak
detection (QF) at frequency below 1GHz.

2. Emisszion level{dBu\/fmj=Raw ‘alue{dBu") + Comection Factor{dB/mi)
3. Correction Factor{dB/m) = Antenna Factor (dB/m) + Cable Factor {dB)

4. Margin value = Emiasion level — Limit value._
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<Frequency Range above 1GHz=

4.

The EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 10 meter Semi-anechoic chamber room. The table was rotated
360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a vanable-height antenna tower.

The height of antenna can be varied from one meterto four meters, the
height of adjustment depends on the EUT height and the antenna 3dB
beamwidth both, to detect the maximum value of the field strength. Both
horizontal and vertical polanzations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights and the rotatable table was tumed
from 0 degrees to 360 degrees to find the maximum reading.

The test receiver/spectrum was set to peak and average detect function and
specified bandwidth with maximum hold mode when the test frequency is
above 1 GHz.

HOTE:

1

The resclution bandwidth is 1MHz and video bandwidth of test receiver/spectrum analyzer is
3MHz for Peak detection at frequency above 1GHz. The resclution bandwidth of test
receiver’spectrum analyzer is 1 MHz for Average detection (AV) at frequency above 1GHz.

2. For measurement of frequency above 1000 MHz, the EUT was set 3 meters away from the

receiver antenna.

3.2. 4 DEVIATION FROM TEST STANDARD

MNo deviation
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3.2.5TEST SETUP
<Frequency Range below 1GHz=

Ant. Tcrwfr 1-4m

10m N, f\!ariable

EUT& e o
Support Units | | \ \ ’,r/
N
\‘ _Turn Table |l
Eam i

&0 Cl'li_ w

T

Ground Plane

Test Receiyer

=

e B o6 &
<Frequency Range above 1GHz=
Ant, Tower
1-4m*
Variable
EUT& L Im | /
Support Units [* il s
»F
Turn p
-I;ia_]_le ;ﬁl/hSDI"bEI'
E-Eh:m] AAA \ A
JAYAVAVAYAVAVAYAVATAY
L !
Ground Plane
Spectrum analyzer
-
\ Pre-amplifier
[l = = Y =
o] oo0o o

* - depends on the EUT height and the antenna 3dB beamwidth both, refer to section

7.3 of CISPR 18-2-3.

3.2.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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3.2.7TEST RESULTS

Report No.: PVGR140508N005

SOFAR 3000TL o
30-1000 MHz
TESTMODE Grid Mode RANGE
DETECTOR
TESTVOLTAGE | DC 360V FUNCTION&  |Quasi-Peak, 120kHz
BANDWIDTH
ENVIRONMENTAL _
CONDITIONS 25deg.C,50%RH | TESTED BY: Robert

ANTENHA POLARITY & TEST DISTANCE: HORIZONTAL AT 10 M

Comection| Raw Emizsion . . |&ntenna| Table
Mo. :ILFEE::'] Factor Value Lewvel (dlélmﬁm] F."::?jrﬂg]ln Height Angle
{(dB/m) | {(dBuV) [ (dBu¥/im) {cm) (Degreeg)
1 43.58 14.96 074 14.22 30.00 -15.78 143 12
2 02.08 10.26 947 19.73 20.00 -10.27 400 3
3 11342 12.35 975 2210 30.00 -7.90 400 313
4 130.88 13.26 11.50 2476 30.00 -5.24 400 122
5 183.26 12.88 6.59 19.47 20.00 -10.53 219 132
6 | 24728 14.09 5.71 19.80 37.00 -17.20 100 13
REMARKS: The emission levels of other frequencies were very low against the limit_.
Level
{dBuV i)
7~
=]
=0
40 4 | —-—---rdj vt - . . . .
sl At ls [
- wk\
10 -T‘
JITTITTT
-10 T 1 1 1 1 1 1 1 1 1 1
o 00 2an aan 400 ann GO0 Fod GO0 a00 000

Frequency (MHz)
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Report No.: PVGR140508N005

mm Test Report No.: CE140508N005R1
SOFAR 3000TL FREQUENCY
30-1000 MHz
TEST MODE Grid Mode RANGE
DETECTOR
TEST VOLTAGE DC 360V FUNCTION & Cuasi-Peak, 120kHz
BANDWIDTH
ENVIRONMENTAL .
ANTENHA POLARITY & TEST DISTANCE: VERTICAL AT 10 M
Comection| Raw Emission . . |Antenna| Table
Mo, ﬂ';rﬁ%] Factor alue Level l:dlém:f'm] F."::?jrﬂg]m Height Angle
{(dB/m) | (dBuV) [ (dBu¥im) {cm) (Degree)
1 43 58 1496 9.04 2400 30.00 -6.00 195 129
2 61.04 13.28 9.31 22.59 30.00 -7.41 165 104
3 9400 10.50 1280 23.40 30.00 -6.60 100 20
4 130.88 13.26 .84 20.10 30.00 -5.90 100 20
5 | 191.02 12,37 1255 24,92 30.00 -5.08 128 T2
6 [ 22012 12.64 838 21.02 30.00 -8.98 P 160

REMARKS: The emission levels of other frequencies were very low againzst the limit.

Level
(dBu¥/mij

bl

200

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd. ‘

1 1 1 1 1 1
ann 400 A00 GO0 oo B0 a00 1000
Frequency (MHz)
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Report No.: PVGR140508N005

3.3 HARMONICS CURRENT MEASUREMENT (<16A)
3.3.1LIMITS OF HARMONICS CURRENT MEASUREMENT

TEST STANDARD: EN 61000-3-2

Limits for Class A equipment

Limits for Class D equipment

Harmonic Max. permizsible Harmnonic Max. permissible Max. permissible
Order hamonics cument Order harmonics current per harmonics cumrent
n A n watt maiy A
Odd harmonics Odd Hamnonics only
3 2.30 3 34 2.30
5 1.14 5 1.9 1.14
7 0.77 7 1.0 0.77
9 0.40 9 0.5 0.40
11 0.33 11 0.35 0.33
13 0.21 13 0.30 0.21
15==n==39(0.15x1%n 15<=n<=39|3.85/n 0.15x15/n

Even hamonics

1.08

0.43

0.30

2
4
6
B==n==40 |0.23x8/n

HOTE: 1.Clags A and Clasgs D are classified according to section S of EM 61000-3-2.

2 According to section 7 of EN §1000-3-2, the above limits for all equipment except
for lighting equipment having an active power input= 75 W and no limits apply for

equipment with an active power input up to and including 75W.

+ Limits for Class B equipment:

For class B eqguipment, the harmonics of the input current shall not excesd the maximum pemissible

values given for class A equipment multiplied by a factor of 1.5.

Limits for Clags C equipment
Harmonic  [Max. permissible harmonics cumment
Order expressed as a percentage of the

input current at the fundamental

m frequency %
2 2
3 30- 4
5 10
7 7
] 5
M==n==35(3
(odd
harmonics
only)

A s the circuit power factor

MOTE: Discharge lighting equipment having an active TEST VOLTAGE smaller than or equal to
25W, the hamonic currents shall not excesd the power related limits of Class D.

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
Guangdong 523842, China
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3.3.2TEST INSTRUMENTS

DESCRIPTION & | MANUFACTUR CALIBRATED| CALIBRATED
MANUFACTURER ER MODEL NO.| SERIALNO.| — pare UNTIL
PRECISION POWER
ANALYZER YOKOGAWA | WT3000 |91M210852 | Mar 12,14 | Mar 11,15
Test Software YOKOGAWA | IECE1000 |  NiA NIA NIA
PEFERENCE Voltech
IMPEDANCE EUR 3018 NIA NIA
NETWORK

HOTE: 1. The test was performed in PV Room.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are fraceable to CEPRENCHINA, GRGTICHINA and NIMICHIMA.

3.3.3TEST PROCEDURE

a. The EUT was placed on the top of a wooden table 0.8 meters above the ground
and operated to produce the maximum harmonic components under normal
operating conditions for each successive harmonic component in tum.

b. The classification of EUT is according to section 5 of EN 61000-3-2:2006 +
A1:2009 + A2-2009.
The EUT is classified as follows:

Class A-Balanced three-phase equipment, Household appliances excluding
equipment as Class D, Tools excluding portable tools, Dimmers for
incandescent lamps, audio equipment, equipment not specified in
one of the three other classes.

Class B:Portable tools. ; Arc welding equipment which is not professional
equipment

Class C: Lighting equipment.

Class D: Equipment having a specified power less than or equal to
600 W of the following types: Personal computers and
personal computer monitors and television receivers.

c. The correspondent test program of test instrument to measure the current
harmonics emanated from EUT is chosen. The measure time shall be not less
than the time necessary for the EUT to be exercised.
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3.3.4 DEVIATION FROM TEST STANDARD
Mo dewviation

3.3.5 TEST SETUP

EUT i 3 OGP
Co B T odo

<

3.3.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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3.3.7 TEST RESULTS

SOFAR 1100TL
++* appliances (Average)
Prird Cusde o Mo May 8 128:15°38 304
Mamauialals e May 28 141534 J004
Commant | Expadmaena model Fatcm A
Rugiilghon IECE1000-3-2 E43.0 aval
|ECS1003-4:7 Ed2.0 A1 PAES
Cleas CLASE A
MeauneTims 150 (e timt Fundamenial | —
Whochel TOKDGEAWA WT2000 Gl P Facier
Raling voitags I 3000 ¥ Sal P
Wiirg - singpe-phate Jowire Sihgrna Vi el BEZ §105 W
Emmant 3 A Sigma PF 03087
Fangs S000TI0A Drstariion facion’y| QCE N
Gumrentimre) - o JEOD A Y THDS o W
Weitagsirms| 12g.42 ¥ W THOG QL W
Frmap ey G000 Hy Distertion factors 153 %
Parvear Facior 0.ES5T & THOE 153 %
PO Limit : 02814 & & THOG 184 5
PCHC Mas 1 DOSH0 & P THD oQD W
THZ QOeE & Power Limit =W
Cvdar  Measuren] Lim[A]  Waegin{m] Cmdar  Maasurela) Limitfs]  Margin[™]
1 43798 2 1000 w1
3 [ERH 5 23000 T a4 D300 B0
5 . 14400 1 4 03000 8.0
T : arrm ES.Z ] 02300 B5.0
a3 i Q4000 E5.1 1 10,1840 BRE
1" aFvn B4 12 [R s B8
13 A Ll 1L 91314 H.E
1% PR 280 18 91150 g
7 41324 5.0 18 Q1% 4.2
15 aqisd -4} 20 a.0a20 883
2 1071 B2 s 0033 88.4
5 adars 4.0 | oansr B4
.} ke = b BE 2 0.ane B0
ar D Wi o 08T 2
am QaTTE 8.5 a0 0812 a4
3 b L. -] = -3 Az 1kl 72] 81
3 0882 sE4 a4 00541 BT.E
b =3 1l el B3 o] 0asn T
ar D0 45 5 0 ot ETE
» QLETT 88 40 Q080 MHE
o] el hl_.f. [Tl R e oda 21+ ) _
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o0 D0
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wix: appliances (Maximum)
Pt Dt biom May 30 1.4:15-%8 Hidd
MezemuraCinte Wen May 28 141534 2044
o Exparivenial rods| Fatism &
el SRR
Claus CLAZE A Pﬁss
klaxsuraTimea L 150.00sec Bt Fordamenial | - nr———
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Fangs L MOWI30A Distorsan isclonV| - Q05 %
Eumenbimms| 4 428480 & o THEOS = ook X
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Begond Total Time G000 » PTHD Qoo
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Comment maciel Fattem A
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Test Report No.: CE140508N005R1

3.4 VOLTAGE FLUCTUATION AND FLICKS MEASUREMENT

3.4.1LIMITS OF VOLTAGE FLUCTUATION AND FLICKS
MEASUREMENT

TEST STANDARD: EN 61000-3-3

TESTITEM LIMIT NOTE
Ps 1.0 P means short-term flicker indicator.
Py 065 Pz means long-term flicker indicator.
Ty means maximum time that d(t)
Tamy (ms) ROO :
exceeds 3.3%.
dmax means maximum ralative voltage
dmax (%) 4 g
change.
dc means relative steady-state voltage
dc (%) 33 Y g
change
3.4.2TEST INSTRUMENTS
DESCRIPTION & MANUFACTURE | MODEL SERIAL NO CALIBRATED| CALIBRATED
MANUFACTURER R WO, ' DATE UNTIL
PRECISION POWER \ o
ANALYZER YOKOGAWA WT3000 | 91M210852 Mar. 12,14 Mar. 11,15
Test Software YORKOGAWA IECE1000 M2, MIA NFA
PEFEREMCE
IMPEDAMCE oltech EUR 3018 MIA NFA
NETWORK

HOTE: 1. The test was performed in PV Room.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEPRENCHINA, GRETICHINA and NIMICHIMA.

3.4.3TEST PROCEDURE

a. The EUT was placed on the top of a wooden table 0.8 meters above the ground
and operated fo produce the most unfavorable sequence of voltage changes
under Mormal Cperating conditions.

k. During the flick measurement, the measure time shall include that part of whole
operation cycle in which the EUT produce the most unfavorable sequence of
voltage changes. The observation period for short-term flicker indicator is 120

minutes
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% Test Report No.: CE140508M005R1
3.4.4DEVIATION FREOM TEST STANDARD
Mo deviation
3.4.5TEST SETUP

EUT 5 g 0P
COEE T odo

3.4.6 EUT OPERATING CONDITIONS

Same as item 3.1.6.

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
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Test Report Ho.: CE140508M005R

3.4.7TEST RESULTS
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PV Inverter
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Sat Fraguancy ; BiHz =T i1,00% : Pass
Fraguency U1 i 50.000Hz Fit 1DLES) : Pass
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SOFAR 3000TL
PV Inverter
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4 IMMUNITY TEST
41 GENERAL DESCRIPTION
4.1.1 GENERAL DESCRIPTION OF EN 61000-6-2

Report No.

Test Report No.: CE140508N005R1

: PVGR140508N005

[Product Standard: [EN 61000-6-2:2005

Basic Standard,
specification
requirement, and
Performance
Criteria:

IEC 61000-4-2

Electrostatic Discharge — ESD:
4kV Contact discharge,

8kV air discharge,
Performance Crterion B

IEC 61000-4-3

Radio-Frequency Electromagnetic Field
Susceptibility Test— RS:

80-1000 MHz, 10V/m, 80% AM (1kHz),

1400-2000 MHz, 3Vim, 80% AM (1kHz)
2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Crterion A

IEC 61000-4-4

Electrical Fast Transient/Burst - EFT
AC Power line: 2kV,

DC Power line: 2k

Signal line: kW

Performance Crterion B

IEC 61000-4-5

Surge Immunity Test:
1.2/50 us Open Circuit Voltage, 8 /20 us
Short Circuit Current,
AC Power Line: line to line 1 KV,
line to earth 2kV
DC Power Line: line to line 0.5k
line to earth 0.5kV
Signal line: kW
Performance Crterion B

IEC 61000-4-6

Conducted Radio Frequency
Disturbances Test— C5:

0.15-80 MHz, 10%rms, 80% AM, 1kHz,
Performance Crterion A

IEC 61000-4-8

Power Frequency Magnetic Field Test,
50 Hz, 30A/m,
Performance Criterion A

Bureau Veritas Shenzhen Co., Ltd.
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4.1.2 PERFORMANCE CRITERIA

According to Clause 4 of EN 61000-6-2:2005 standard, the following describes the
general performance criteria.

The apparatus shall continue to operate as intended dunng and
after the test. Mo degradation of performance or loss of function
is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The
rformance level may be replaced by a permissible loss of
CRITERION A ﬁrfﬂrmance. If the miiimumpperfonngncgﬁevel or the
permissible perfformance loss is not specified by the
manufacturer, either of these may be derived from the product
description and documentation and what the user may
reasonably expect from the apparatus if used as intended.
The apparatus shall continue to operate as intended after the
test. No degradation of peformance or loss of function is
allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The
performance level may be replaced by a permissible loss of
CRITERION B performance. During the test, degradation of performance is
however allowed. No change of operating state or stored data is
allowed. If the minimum performance level or the pemissible
performance loss is not specified by the manufacturer, either of
these may be derived from the product description and
documentation and what the user may reasonably expect from
the apparatus if used as intended.

Temporary loss of function is allowed, provided the function is
CRITERION C |self-recoverable or can be restored by the operation of the
controls.

4.1.3 EUT OPERATING CONDITION

Same as item 3.1.6
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II‘ wa WA JI

4.2 ELECTROSTATIC DISCHARGE IMMUNITY TEST (ESD)
4.2 1 TEST SPECIFICATION

Test Report No.: CE140508N005R1

Basic Standard: IEC 61000-4-2

Discharge Impedance: 330 ohm / 150 pF

Discharge Voltage: Air Discharge: 8 kV (Direct)
Contact Discharge: 4 kY (Indirect)

Polarity: Positive & Negative

Number of Discharge:
Discharge Mode: Single Discharge
Discharge Period: 1 second

422 TESTINSTRUMENTS

20 times at each test point

Equipment Manufacturer Model No.  [Serial No. Last Cal. |MWext Cal.
ESD Generator TESEQ NSE 437 279 Oct. 12,13 |Oct 11, 14
Test Software TESEQ W03.03 INf& M A

ESD Generator EMTEST Dito WVA211112265  [Jun. 1914 |Jun. 1815
Test Software EMTEST V231 INFA M A,

HOTE: 1. The test was performed in ESD Room.
2. The calibration interval of the abowve test ingtruments is 12 months and the
calibrations are traceable to CEPREVCHIMA, GRGT/CHINA and MIMI/CHIMA.
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Test Report No.: CE140508M005R1

4.2 3TEST PROCEDURE
The basic test procedure was in accordance with IEC 61000-4-2:

a.

b

Electrostatic discharges were applied only to those points and surfaces of the
EUT that are accessible to users during normal operation.

The test was performed with at least ten single discharges on the pre-selected
points in the most sensitive polanty.

The time interval between two successive single discharges was at least 1
second.

The ESD generator was held perpendiculary to the surface to which the
téiaz_:l_harge was applied and the return cable was at least 0.2 meters from the

Contact discharges were applied to the non-insulafing coating, with the
pointed tip of the generator penetrating the coating and contacting the
conducting substrate.

Air discharges were applied with the round discha m‘ the discharge

e!ectrﬂdiaf)gmachmg the EUT as fast as possibl 3 out causin

mechani amage) to touch the EUT. After each discharge, the ESD
enerator was removed from the EUT and re-triggered for a new single
ischarge. The test was repeated until all discharges were complete.

At least ten single discharges (in the most sensitive pnlanty]E re applied to
the Horizontal Coupling Plane al points on each side of the EUT. The ESD
generator was positioned honzontal at a distance of 0.1 meters from the EUT
with the discharge electrode fouching the HCP.

At least ten single discharges (in the most sensitive polarity) were applied to
the center of one vertical edge of the Vertical Coupling Plane in sufficiently
different positions that the four faces of the EUT were completely illuminated.
;I:'he ".E'ig: dimensions 0.5m x 0.5m) was placed vertically to and 0.1 meters
rom the

4.2 4 DEVIATION FROM TEST STANDARD

Mo Deviation
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4.2.5TEST SETUP

/

Mearest
Wall

Les |

L

Ground Reference Plane
MNOTE:

TABLE-TOP EQUIPMENT

The configuration conzisted of a wooden table 0.8 meters high standing on the Ground Reference
Plane. The GRP consisted of a sheet of aluminum at least 0.25mm thick, and 2.5 meters square
connected to the protective grounding system. A Horzontal Coupling Plane (1.6m x 0.8m) was placed
on the table and attached to the GRP by means of a cable with 940k0 total impedance. The
equipment under test, was installed in a representative system as described in section 7 of IEC
61000-4-2, and itz cables were placed on the HCP and izolated by an insulating support of 0.5mm
thickness. A distance of 1-meter minimum was provided between the EUT and the walls of the
laboratory and any other metallic structure.

FLOOR-STANDING EQUIPMENT

The equipment under test was installed in a representative system as described in section 7 of IEC
61000-4-2, and itz cables were isolated from the Ground Reference Plane by an insulating support of
0.1-meter thickneas. The GRP consisted of a sheet of aluminum that iz at least 0.25mm thick, and 2.5
meters sguare connected to the protective grounding system and extended at least 0.5 meters from
the EUT on all sides.
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426 TEST RESULTS

Test Report No.: CE140508N005R1

Report No.: PVGR140508N005

TEST MODE See item 2.2 TEST VOLTAGE  |bC 300v
ENVIRONMENTAL | 21.2deg C, 51% RH -
CONDITIONS 101.3kPa TESTED BY: Heise

Direct Discharge Application

Test Result of

Test Result of

Test Level (kV) | Polarity Test Point Contact Discharge | Air Discharge |
4 +- All Metal Part A NI
8 +- All Mon-metal Part MN/A A
Indirect Discharge Application
Discharge Level 3 . Test Result of Test Result of
(V) Polarity Test Point HCP VCP
4 +- HCP&WCP A A

NOTE: A: There was no change compared with initial operation during the test.
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Test Report No.:

Report No.: PVGR140508N005

CE140508M005R1

4.3 RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD
IMMUNITY TEST (RS)

4.3.1 TEST SPECIFICATION

Basic Standard:
Frequency Range:
Field Strength:
Modulation:
Frequency Step:
Polarity of Antenna:
Antenna Height:
Dwell Time:

IEC 61000-4-3

80-1000MHz, 1400-2000MHz, 2000-2700MHz
10%im, 3VIm, 1Vim

1kHz Sine Wave, 80%, AM Modulation

1 % of fundamental

Horzontal and Vertical

1.5m

at least 3 seconds

4.3.2 TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. Last Cal. Hext Cal.
Signal Generator | Agilent NS181A MY50142530  |Nov. 01,13 [Oct 31.14
Antenna Log-Periodic] CORAD ATREOMEG 0337307 /A NIA
Antenna Log-Periodic| CORAD ATSTOOM11G  [0336821 NIA NIA
Switch Controller |CORAD SC1000 0337343 A NIA

RF Power Meter _ |ESE 4242 13984 Nov_ 04,13 |Nov. 03,14
Power Sensor ESE S1011EMC 35716 Nov. 04,13 |Nov. 03,14
Power Sensor ESE S1011EMC 35715 Nov. 04,13 |Nov. 03,14
E-Field probe Narda NBM-520 24031018 May 07,14 |May DB.15
Power Amplifier ___[TESEQ CBA1G-150 __ [T44029 NIA NIA
Power Amplifier | TESEQ CBA3G-100 __ [T44030 /A NIA
Power Amplifier _ |TESEQ CBAGGDS0 1041204 /A NIA

Dual Directional

Coupler TESEQ Cse82 95208 Dec. 23,13 |Dec. 22,14
Dual Directional

ot TESEQ CE187 95175 Dec 23,13 |Dec. 22,14
g";ﬁ'p'f;‘rre““mf” TESEQ CPH-274F M251304-01  [Dec 23,13  |Dec. 22,14
Test Softwars ADT oa =T 8 A /A NIA

NOTE: 1. The test was performed in RS chamber.
2. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to CEPREICHINA, GRGT/CHIMA and MIMICHIMA.
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Test Report No.: CE140508M005R1

4.3.3 TEST PROCEDURE

The test procedure was in accordance with IEC 61000-4-3
a. The testing was performed in a fully-anechoic chamber.

b. The freljuencé,r ranrae is swept from 80 MHz to 1000 MHz, 1400MHz to 2000MHz,
2000MHz to 2700MHz with the signal 80% amplitude modulated with a 1kHz
sine wave.

c. The dwell time at each frequency shall not be less than the time necessary for
the EUT to be exercised and to respond, but shall in no case be less than0,5s.

d. The field strength levels were 10V/m, 3V/m, 1%/m.

e. The test was performed with the EUT exposed to both vertically and honzontally
polarized fields on each of the four sides.

4.3.4 DEVIATION FROM TEST STANDARD

Mo Deviation

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
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4.3.5 TEST SETUP

Report No.: PVGR140508N005

Test Report No.: CE140508N005R1

Ilr

EUT

=

RF Generator —
ﬂ and Monitorin
l | |_control system
MNOTE:
TABLETOP EQUIPMENT

The EUT installed in a representative system as described in section 7 of IEC 61000-4-3 was placed
on a non-conductive table 0.8 meters in height. The system under test was connected to the power

and signal wire according to relevant installation instructions.

FLOOR STAMNDING EQUIPMEMNT

The EUT installed in a representative system as described in section 7 of IEC 61000-4-3 was placed
on a non-conductive wood support 0.1 meters in height. The system under test was connectad to the
power and signal wire according to relevant installation instructions.
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4.3.6 TEST RESULTS

Report No.: PVGR140508N005

Test Report No.: CE140508MN005R1

TEST MODE Seeitem 2.2 TEST VOLTAGE DC 300
ENVIRONMENTAL Pl
CONDITIONS 21.6deg. C,57.5% RH| TESTED BY: Heise
Test Polarization of
Field Strength antenna Test Distance Test
Frequency 2 Remark
{Wim) Mote#1 (MHz) {Horizontal / {mj} Result
Vertical)

10 80 - 1000 H&V 3 NiA

3 1400 - 2000 H&Y 3 NIA

1 2000 - 2700 H&W 3 MiA

Mote®":

Tested lsrae! 51l Frequencies 39,100,107, 144,163,196 244, 315 434 460 600,325,845, 880 MHz

NOTE: A: There was no change compared with initial operation during the test.

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PVGR140508N005
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Test Report No.: CE140508M005R1

4.4 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST (EFT)
4.4.1TEST SPECIFICATION

Basic Standard: IEC 6100044
Test Voltage: Power Line: 2kV
Polarity: Positive & Negative

Impulse Frequency: HkHz
Impulse Waveshape : 5/50 ns

Burst Duration: 15 ms
Burst Period: 300 ms
Test Duration: 1 min.

44 2TEST INSTRUMENTS

Equipment Manufacturer  |Model No. Serial No. |Last Cal.  |Next Cal.
EFT Tester HAEFELY PEFTA010 150546 May 17,14 |May 16,15
EFT Coupling Clamp__|HAEFELY IPaA 150407 May 17,14 |May 16,15
Test Software HAEFELY SWPE4010 122 |N/A NIA NIA

MOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the above test instruments is 12 months and the
cafibrations are raceable o CEPRENCHINA, GRGTHCHINA and NINICHIMA.

44.3TEST PROCEDURE

Both positive and negative polarity discharges were applied.

k. The length of the “hot wire” from the coaxial output of the EFT generator to the
terminals on the EUT should not exceed 0.5 meter £ 0.05 meter.

The duration time of each test sequential was 1 minute.
d. The transient/burst waveform was in accordance with |[EC 6100044, 5/50ns.

4.4 4DEVIATION FROM TEST STANDARD

Mo deviation.

Mo 34, Cherwasu Section, Guantai Rd_, Houjie
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Report No.: PVYGR140508N005
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Test Report No.: CE140508M005R1

44 5TEST SETUP

ECER |

HOTE:

TABLETOP EQUIPMENT
he @Eﬁm conaisted of a wooden table standing on the Ground Reference Plane and should

be located 0.1m +- 0.01m above the Ground Reference Plane.

The GRP consisted of a sheet of aluminum (at least 0_25mm thick and 2.5m sguare) connected to

the protective grounding system. A minimum distance of 0.5m was provided n the EUT and

the walls of the laboratory or any other metallic structure.

FLOOR STAMDING EQUIPMEMT . . X )

he EJT installed in a represeniative system as described in section 7 of IEC 61000-4-4 and its
cables, were isolated from the Ground Reference Plane by an |n5ulﬂt|$ support that is 0_1-meter
thick. The GRP consisted of a sheet of aluminum (at least 0.25mm thick and 2.5m square) connected
to the protective grounding system.

Tel: +83 T80 8503 5858
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44 6 TEST RESULTS

Report No.: PVGR140508N005

Test Report No.: CE140508N005R1

TEST MODE See item 2.2 TEST VOLTAGE |DC 300V
Egﬂgﬁjmgmm 21.5deg. C, 58.2% RH | TESTED BY: Heise

Pulse \oltage kv __ kv __ kv __ kv
Pulse Polarity + - + - + — ¥ —
L A A / i / i / i
M A A ] i / i ] i
PE A A ] i / i ] i
L+N A A ] i / i ] i
L+PE A A ] i i ] ] I
N+PE A A i i i I / |
L+FN+FE A A ! | i i / |
DC Line A A ] i ] 7 i 7

NOTE: A: There was no change compared with initial operation during the test.

Bureau Veritas Shenzhen Co., Ltd.
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Report No.: PVGR140508N005

Test Report No.: CE140508N005R1

4.5 SURGE IMMUNITY TEST
4.5.1TEST SPECIFICATION

Basic Standard:
Wave-Shape:

Test Voltage:

Surge Input/Output:
Generator Source
Impedance:

Polarity:

Phase Angle:

Pulse Repetition Rate:
Number of Tests:

IEC 61000-4-5

Combination Wave

1.2/50 us Open Circuit Voltage

8720 us Short Circuit Current

AC Power Line: Line to Line: 1kV
Line to PE:2kV

Signal Line: 1kV

DC Power Line: Line to Line:0.5kY
Line to PE:0.5kV

L-N&L-PE&N-PE, RJ 45 Line

2 ohm between networks

12 ohm between network and ground

Positive/Megative

0= 190°/180°/270°

1 time / 60 sec.

5 positive and 5 negative at selected points

4.5.2TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial Ho. [Last Cal. Hext Cal.
Combination wave Module |TESEQ AG CDN 3061 1361 Feb. 1714 [Feb. 16,15
NSG 2060
Telecom Surge Module TESEQ AG Mainframe 1404 Feb. 17,14 [Feb. 16,15
COM TESEQ CDN HSS-2 HMIATS Mow.06, 13 [Mow.05, 14
COM TESEQ COM 115 30741 Mow.06, 13 [Mow.05, 14
CDMm

Test Software TESEQ 3061 000230 1361 PMIA LA,
HWM

Test Software TESEQ 3060_0002.30 203 A LA,

HOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the alowve test instruments is 12 months and the
calibrations are traceable to CEPREVFCHIMA, GRGT/CHIMNA and MIMICHIMA,.
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Test Report No.: CE140508M005R1

4.5.3TEST PROCEDURE

a. For EUT power supply:

The surge is to be applied to the EUT power supply terminals via the capacitive
coupling network. Decoupling networks are required in order to avoid possible
adverse effects on equipment not under test that may be powered by the same
lines, and to provide sufficient decoupling impedance to the surge wave. The
power cord between the EUT and the coupling/decoupling networks shall be 2
meters in length (or shorter).

b. Fortest applied to unshielded unsymmetrically operated interconnection lines of
EUT:
The surge is applied to the lines via the capaadtive coupling. The coupling /
decoupling networks shall not influence the specified functional conditions of the
EUT. The interconnection line between the EUT and the coupling/decoupling
networks shall be 2 meters in length (or shorter).

c. Fortest applied to unshielded symmetrically operated interconnection /
telecommunication lines of EUT:

The surge is applied to the lines via gas arrestors coupling. Test levels below the
ignition point of the coupling arrestor cannot be specified. The interconnection
line between the EUT and the coupling/decoupling networks shall be 2 meters in
length (or shorter).

4.5 4 DEVIATION FROM TEST STANDARD
Mo deviation.

4.5.5TEST SETUP

Combination ACTDC Pewer Line {if asy)
Wave Generator Sagmeal Liss (1 sy
Coupling & EUT
DecouphinsNetwork LSrm
| — i 1

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
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4.5.6 TEST RESULTS

TEST MODE Seeftem 2.2 TESTVOLTAGE |DC 3000
Egﬁgﬁ.ﬂ:im‘% 21.5deg. C,59.2% RH | TESTED BY: Heise
ACIDC Power port: .
it qk*ﬁ;“feT:;‘tg'sm" nfiéﬁf;; oo | 90° | 180° | 2707 | DC PowerPort
| prlEiEiElEl mw
. | e ls et w
| B S -

Signal ports and telecommunication ports.

"
" | Test Point | Polarity | Test result | /{t%4%| Test Point | Polariy | Test result
[ | 44 ! ! / 4= !

NOTE: A- There was no change compared with initial operation during the test.
B: During test, EUT stopped grid, and could automatically retumn to normal
after test.

Mo 34, Cherwasu Section, Guantai Rd_, Houjie
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Report No.: PVGR140508N005

4.6 IMMUNITY TO CONDUCTED DISTURBANCES INDUCED BY RF

FIELDS (CS)
4.6.1 TEST SPECIFICATION

Basic Standard: [EC 610004-6

Frequency Range: 0.15 MHz - 80 MHz

Field Strength: 10Vrms

Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of fundamental

Coupled Cable: Power Mains & DC Power Line
Coupling Device:  CDN-M3(3 wires) & Clamp

4.6.2TEST INSTRUMENTS

Equipment Manufacturer Model No. Serial No. Last Cal. HNext Cal.
Signal Generator _|Rohde&Schwarz___|SMEDE B20408/006  |Oct15.13  |Oct 14, 14
CDN Luthi LE01MUMS  |2015 Oct 18,13 |Oct 17.14
CONAUR) TESEQ CDN MO16 27452 Nov. 20,13 |Nov. 19,14
CDN TESEQ T200A 26044 Apr 05,14 |Apr. 07,15
CDN TESEQ T400A 26536 Apr 0514 |Apr. 0715
CDN TESEQ STO8A 32256 Apr 08,14 |Apr. 07,15
6d8 S0t HUBER+SUHNER  |5006.17.0005 303888 Oct1513  |Oct.14,14
Aftenuator T o T
Signal Ampliier__|HAEFELY FAMPZ50 149554 NA NA
Electromagnetic |, 4, EM101 35640 Oct16,13  |Det15,14
Injection Clamp

CIS Test System  |HAEFELY WinPAME NSEMCO0Z __|NiA NiA

Test Software  |ADT E;’*"DT—CS—W- A NI NIA

MOTE: 1. The test was performed in CS test room.

2. The calibration interval of the above test ingtruments is 12 months and the

calibrations are traceable to CEPREINCHINA, GRGTICHINA and NIMICHIMA.

Mo 34, Chemwadu Section, Guantai Rd_, Houjie
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Test Report No.: CE140508M005R1

4.6.3 TEST PROCEDURE

a. The EUT shall be tested within its intended operating and climatic conditions.

b.  An artificial hand was placed on the hand-held accessory and connected to the
ground reference plane.

c. The test shall be performed with the test generator connected to each of the
coupling and decoupling devices in tum, while the other non-excited RF input
ports of the coupling devices are terminated by a 50-ohm load resistor.

d. The frequency range is swept from 150 kHz to 80 MHz, using the signal level
established dunng the setting process and with a disturbance signal of 80 %
amplitude. The signal is modulated with a 1 kHz sine wave, pausing to adjust the
RF signal level or the switch coupling devices as necessary. Where the
frequency is swept incrementally, the step size shall not exceed 1 % of the
preceding frequency value.

e. The dwell ime of the amplitude modulated carrier at each frequency shall not be
less than the time necessary for the EUT to be exercised and to respond, but
shall in no case be less than 0,5 s. The sensitive frequencies (e g. clock
frequencies) shall be analyzed separately.

f. Attempts should be made to fully exercise the EUT dunng testing, and to fully
interrogate all exercise modes selected for susceptibility.

4.6.4 DEVIATION FROM TEST STANDARD

Mo deviation.

: Mo. 34, Chemmdu Section, Guantai R, Houjie | Tel +86 780 8523 5856
Sre! Unnts Shenrhuiy fo, L, Town, Dongguan City, Fau: +26 789 3502 1020
- S Guangdong 523642, China Emal gusmmeersce sy sreanenas o
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4 6.5TEST SETUP

Report No.: PVGR140508N005

Test Report No.: CE140508N005R1

0, 1= L <0.5m

AE1

F

e Poaar

- wire
cable

Balanced

Mains

Unszrasnad

1?

AET

injecion Clarrpi

AL
Ground Reference Plane

Teest
Generator

NOTE: The EUT clearance from any metallic obatacles shall be at least 0.5m.
All non-excited input ports of the CDNs shall be terminated by 500} loads.

HOTE:

FLOOR-STAMDING EQUIPMENT

The equipment to be tested is placed on an insulating support of 0.1 meters height alxove a ground
reference plane. All relevant cables shall be provided with the appropriate coupling and decoupling
devices at a distance between 0.1 meters and 0.3 meters from the projected geometry of the EUT on

the ground reference plane.
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Report No.: PVGR140508N005

Test Report No.: CE140508N005R1

4 6.6 TEST RESULTS

TEST MODE See ltem 2.2 TEST VOLTAGE DC 300V
ENVIRONMENTAL 22 5deq. C, 56.6% RH | TESTED BY: Hei
CONDITIONS —CEg. o, 20 P e
Test
Volta jecti
[wge Frequency Tested Line I':l;c::ijn Test Result Remark
Mote®™ (MHz)
10 0.15— 80 AC Mains CON-M3 i
10 0.15— 80 DC line Clamp i

Note™: Tested lsrael 511 Frequencies 0.2,0.53,1,1.5,7.1,13.56,21,27.12,40.68,65,68 MHz

NOTE: A: There was no change compared with initial operation during the test.

Dongguan Branch
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4.7 POWER FREQUENCY MAGNETIC FIELD IMMUNITY TEST
4.7.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-8
Frequency Range: 50Hz, 60Hz

Field Strength: 30A/m

Observation Time: 5 minute

Inductance Coil:  Rectangular type, Tmx1m

4.7.2 TEST INSTRUMENTS

Equipment Manufacturer Model No. Serial No. Last Cal. |Next Cal.
Magnetic Field Tester HAEFELY M&GE100.1 150579 Oct 18,13 |[Oet 1714
Test Software MUA MIA Mi& MIA A

MNOTE: 1. The test was performed in Shielding Room 843,
2. The calibration interval of the albove test instruments is 12 months and the
calibrations are fraceable to CEPREVCHINA, GRGT/CHINA and NIMICHIMA.

4.7.3 TEST PROCEDURE

a. The equipment is configured and connected to satisfy its functional
requirements.

b. The power supply, input and output circuits shall be connected to the sources of
power supply, control and signal.

c. The cables supplied or recommended by the equipment manufacturer shall be
used. 1 meter of all cables used shall be exposed to the magnetic field.

4.7.4 DEVIATION FROM TEST STANDARD

Mo Deviation
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Test Report No.: CE140508M005R1

4.7.5 TEST SETUP

Test

Generator  p—y ﬁ EUT

MOTE:

TABL ETOP EQUIPMENT

The equipment shall be subjected to the test magnetic: field by using the induction coil of standard
dimension (1 mx 1 m). The induction coil shall then be rotated by 90 degrees in order to expose the
EUT to the test field with diffierent crientations.

FLOOR-STAMDING EQUIPMENT

The equipment shall be subjected to the test magnetic: field by using induction coils of suitabie
dimensions. The test shall be repeated by moving and shifting the induction coils, n order fo test the
whole volume of the EUT for each orthogonal direction, The test shall be repeated with the coil shifted
to different positions along the side of the EUT, in steps comesponding to 50 % of the shortest side of
the coil. The induction coil shall then be rotated by 90 degrees in order to expoze the EUT to the test
field with different orientations.
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At ] Test Report No.: CE140508MN005R1

4.7.6 TEST RESULTS

TEST MODE See ltem 2.2 TEST VOLTAGE  |DC 300v

ENVIRONMENTAL | _ .

COMDITIONS 22deg. C,59% RH | TESTED BY: Heise

MAGNETIC FIELD
DIRECTION TESTING RESULT REMARK

X - Poas A 30A/ m
Y - Axis A 20A m
Z - Axis A 30A/ m

NOTE: A: There is no change compared with the initial operation dunng the test.
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Test Report No.: CE140508M005R1

5 PHOTOGRAPHS OF THE TEST CONFIGURATION

COMDUCTED EMISSION TEST
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RADCIATED EMISSION TEST
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HARMOMICS EMISSION TEST &
WOLTAGE FLUCTUATIONS AND FLICKER TEST

ESD TEST
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EFT TEST{AC Mains)
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Test Report No.: CE140508N005R1
EFT TEST (DC Port)

SURGE TEST
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Test Report No.: CE140508M005R1

CONDUCTED SUSCEFTIBILITY TEST (AC Mains)

L RTTTES

CONDUCTED SUSCEPTIBILITY TEST (DC Cable)
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POWER-FREQUEMNCY MAGNETIC FIELDS TEST
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EAEEIAN  Tegt Report Mo.: CE140508N005RA

& APPENDIX A-MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

Mo any modifications were made to the EUT by the lab during the test.
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PHOTOGRAPHS OF THE EUT
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Enclosure rear view
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Internal view-2
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Conrol board solder side view
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Annex 3

Test equipment list
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Equipment Internal No. Manufacturer Type Serial No. Last Calibration
Power Analyzer | A4080002DG YOKOGAWA WT3000 91M210852 Mar. 12, 2014
AC Source A7040019DG Chroma 61512 61512000439 Mon't‘/fﬁgl;’zéfower
AC Source A7040020DG Chroma 61512 61512000438 Mon't‘zfglééfower
DC Simulation | 1 7040015pG Chroma 62150H-1000S | 62150EF0048g | Monitored by Power
Power Supply Analyzer
DC Simulation | 1 7040016DG Chroma 62150H-1000S | 62150EF00490 | Monitored by Power
Power Supply Analyzer
Four Channel | A4089003DG Tektronix DPO4104B C010624 Oct. 17, 2013
Digital
Phosphor
Oscilloscope
Current
A1060007DG | YOKOGAWA CT200 1130700012 Jan 20, 2014
transducer
RLC Load A7150027DG Qunling ACLT-3803H | 93v002869 Mon't‘/fr?:l;’zgower
Sricb'g‘l’sc"pe A4089010DG Tektronix TPP1000 C008228 Dec. 20, 2013
Sricb'g‘l’sc"pe A4089011DG Tektronix TPP1000 C008229 Dec. 20, 2013
LCR Hitester A1060006DG HIOKI 3535 120112505 Mar. 06, 2014
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