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RaAtiNgS ..o, : 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] ..ccvveeeeeeeiiiiieee. : Max.10 Max.13

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

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

Output power W] ......covvvvvvereerenenn. : 1000 1500 2000 2500 2800
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Test items particulars

Equipment mobility..........ccc.coeenneee. :  Permanent connection

Operating condition.............cccvveeee.. :  Continuous

Class of equipment .........cccccceeeeeenns . Class|

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

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

SOFAR 2700TL, SOFAR 3000TL: 12kg

Test case verdicts

Test case does not apply

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

Test item does meet

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

Test item does not meet

the requirement...........cccccceeiiiinnnen. : F(all)

Testing

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

Date(s) of performance test............. : 2014-05-08 to 2014-07-01

General remarks:

The test result presented in this report relate only to the object(s) tested.
This report must not be reproduced in part or in full without the written approval of the issuing testing
laboratory.

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

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

This Test Report consists of the following document CH
1. Test Results
2. Annex No. 1 — EMC Test Report
3. Annex No. 2 — Pictures of the units
4

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

r 8]
S¢eFAR SvYFAR S¢YFAR
SE0L.am =s0OL_am e ]
PV Grid Inverter SOFAR 1100TL PV Grid Inverter SOFAR 1600TL PV Grid Inverter SOFAR 2200TL
Maximum OC input voltage 450V Magximurm DC input voliage 450V Maximum DC inpul voilage S00v.
DC voliage range 100-480Y
Maximum DC Input current 13A
Maximum PV Isc 15A
MWominal Grid voltage LINIPE 230V~
Maximum A C output currant 9.';“:
Nominazl Grid fraquency 5C||:|-;
Maximum A C cutput power 2000W
Powar factor 1
Ingress prolection IPES_-
DOparaling lemperature rangs —25-+EU:E
Protective class Class | Preteclive class Class | Protective class GClass |
Manufacturer: Shenzhen SOFARSOLAR Co., Ltd, Manufscturer, Shonzhen SOFARSOLAR Ca, Li4 Mamdaclurer, Shenzhen SOFARSOLAR Co., Lid.
Made in China Mada in China Made in China
VDED126-1-1 VDE-AR-N 4105, GB3/2, ENS0438, VDED126-1-1 VDE-AR-N 4105 GBA2 ENG(M38, VDED126-1-1 VDE-AR-N 4105,G83/2 ENS0438,
C10/11,AS4777,RD1699 UTE G157 121 . E:‘f”‘-"-‘-‘“”-"-mﬁ“- bt ‘3:57 =1 \%, C10/11,AS4777 RD1609, UTE C15-712-1
ACEASA AR | |[IACEASAAL | [[WACEALAAE

S¥YFAR SYFAR
=oOL A =LA BE

PV Grid Inverter SOFAR 2700TL PV Grid Inverter SOFAR 3000TL

Maxtmum DC input voltage 5000 Maximum OC inputvoltage. §_U_l?_\l'_

D voltage range 100-480% DCvollagerangs 1_9_0_:%58_":"_\{

Maximum DC input current 13A MaximumDCinputcurrent  ~ 13A

Maximum PV Isc 154 Maximum PV Isc e AEA

Mominal Grid voltage L/N/PE 230V~ Mominal Grd voltage LIN/PE 230v~

Maximum AC outpul currant 11.54 Maximum AC output current 134

Nominal Grid frequency 50Hz Mammina! Grid frequency

Maximum AC output power 25000 Maximum AC output power

Power factor 1 Power factor

Ingress protection 1P&ES Ingress protection

Operating lemperature range —2E-+EIC Operaling lemperaiuse range

Protective class Class | Protective class

Manufacturer: Shemthen SOFARSOLAR Co., Ltd. Manufactiurer; Shenchen SOFARSOLAR Co,, Lid

Made in China Made in China

VDEQ1286-1-1,VDE-AR-N 4105,GB32 ENSD438, VDEDM 26-1-1 VDE-AR-N 4105 GEX2 ENSM3E,

C10M1,AS4TT 7 ROAGOE, UTE C15-7 1241 C10/M1,ASATTT, RD1699, UTE C15-T1241 :
[HACEASAAE| [(HACEASAAR
L — 4
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General product information:
The Solar converter 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.
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Al i Nr N i i bl Sl Rl Fie Al L, B Al
AUX- . 8P|
— Main-DSP Slave-DSP
Power I

N Wi-Fi(optional)

LCD Display <_ J> ARM controller 6 Ki-ttod ryrelay, I

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

The Master DSP control the relays (RYP2-RYP5) by switching signals; measures the PV voltage, PV current,
Bus voltage, grid voltage and 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-RYPS5) 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 (UC34). The Master DSP (UC34) 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.
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Differences of the models

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 / 200o0hm / 2000hm / 2000hm /
/RP189,RP109) 10Kohm 10Kohm 7,5Kohm 7,5Kohm 7,5Kohm
Eggzc,aggg?réggz)l’ 2 pcs 2 pcs 3 pcs 3 pcs 3or4pcs
Inverter inductor 3,4mH 2,3mH 2,1mH 1,5mH 1,3mH
Resistor (RP118, RP119, 499 Q, 1 KQ, 1 KQ, 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.

The product was tested on:
Hardware version: V1.00
Software version: V1.00
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Default interface protection settings according EN 50438:2007:

(Poland)

Parameter Max. clearance time Trip setting

Over voltage 0,2s 230V +15% (264,5V)

Under voltage 1,5s 230V -15% (195,5V)

Over frequency 0,5s 50Hz +2% (51,0Hz)

Under frequency 0,5s 50Hz -6% (47,0Hz)

Reconnection time >=20s
Permanent DC-injection 0,5% of rated inverter output current

DIN V \}_SESVOBTZ%TI—LZOOG Inverter shall detect and disconnect within 5s

The stated currents and voltages are ‘true r.m.s.’-values.

The voltages in this table are

- phase-to-neutral in 230 V single phase systems and 230/400 V systems,
- phase-to-phase in a multiphase 230 V system.

*Qver 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%

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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EN 50438:2007

Clause/§ | Requirement: Femark: ‘{/erdict
‘ 1 | Scope (Micro-generators up to 16A on the public low  -voltage grid)
2 Normative references
EN 50110 series
EN 50160
EN 60255-6
EN 60664-1
EN 61000-3-2
EN 61000-3-3
EN 61000-6-1
EN 61000-6-3:2001 + A11:2004
HD 384 / HD 60364 series
IEC 60364-5-55
‘ 3 | Terms and definitions
Connection requirements:

4.1 The electrical installation........................................ | The installation shall be in P
compliance with HD 384 series
and national and local regulation.

41.1 Installation instructions............c.cccccecvvveeerveeee..onnt | Maintenance in accordance with P
the instructions issued by the
manufacturer

4.1.2 Over-current protection................c.c...c............. | The manufacturer recommends P
an over-current protection device
in the manual

4.1.3 Earthing............ccocoiiei i e i eeeen oo | Earthing shall be according to HD P
384.5.54 / IEC 60364-5-55 and
the relevant national standards.

4.2 Interface protection P

42.1 General............ccooiiiiiiiic i e e ns | The interface protection, P
monitoring and control functions
are integral part of the inverter.

42.1.1 Default settings versus national settings............: | Default settings of table 2 are P
applied

4.2.1.2 Response to protection operation...................... | See table 4.2.1.2 below P

4213 Accessibility of isolation switching devices..........: | The transformerless unit provides p
two disconnection devices in
series.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
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EN 50438:2007

Clause/§ | Requirement: Remark: erdict

4214 Place Of the interface prOteCtlon The interface protection is integra' P
part of the inverter and conform to
EN 60255-6 or equivalent. The
manufacturer declares conformity
of his product to this standard
within the CE declaration of

conformity.
4215 Changing settings of the interface protection......: | It is not possible for the user to P
alter the interface protection
settings
42.1.6 Combined protection devices for multiple The proper combined working of P
geNeratorsS........ccoeveiiiiieciieiie e eee e eeeen ... ..o | the protection is ensured
422 Interface protection settings.............................. | Default interface protection P
settings are applied, see table
4.2.2 below
4.2.3 Loss of Mains protection.................................. | Loss of mains protection is P
required (see Annex A)
42.4 Automatic reconnection after a network outage...: | >20s, see table 4.2.2 below
425 Synchronisation......................c.co ool | Automatic synchronisation of the P
inverter
5 Power quality:
5.1 Electromagnetic emission / immunity.................. | The inverter complies with the P
requirements of the EMC
directive, see attached EMC
report in Annex 1
EN 61000-6-1 (immunity) P
EN 61000-6-3 + A1l (emission) P
EN 61000-3-2 (harmonics) P
EN 61000-3-3 (voltage fluctuations and flicker) P
5.2 DC injection.............ccceceieviiiieniene e eeee. .. | Nearly no DC injection, see table P
5.2 below
5.3 Power factor.............c.ccceievvicii e iieeeeenen .l | See table 5.3 below P
6 Operation and safety of the micro-generator
6.1 General..........c.ccceii i i el | The unit operates safely over the P
declared operating range
6.2 Safety.......ccoeviiiiiii i i el | This standard does not cover P
safety of DNO personnel.
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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EN 50438:2007
Clause/§ | Requirement: Remark: erdict
6.3 Information plate.......................cco i eeeeoenat | At least information of P
manufacturers name,
identification, rated power, nom.
voltage, nom. frequency, phases
and power factor, see above
marking plate.
6.4 Labelling............cevceei i viiivii i ee e eee e een..s | The unit provides the following P
warning label:
Nicht an diesem Betriebsmittel arbeiten, bevor
es sowohl vom Netz als auch von der drtlichen
Erzeugungseinheit getrennt ist.
Oriliche Erzeugungseinheit trennen am Punkt
Netzversorgung trennen am Punkt
6.5 Maintainance and routine testing....................... | The manufacturer provides P
information for maintainance in
the manual. The units are routine
tested in the factory.
7 Commissioning
7.1 General P
The micro-generator (including the interface Noticed -
protection) shall fulfil the requirements of this
standard and the other applicable standards.......
The manufacturer shall provide an installation Verified, see manual. -
instruction in accordance with this standard and
national or regional requirements......................
Access to the interface protection shall be Access just via password, -
tamper-proof............cocciiiiii i i een e | provided by the manufacturer
The micro-generator shall be type tested against | Noticed, see test tables below -
the interface requirements of this standard.........:
The installation shall be carried out by installer Not scope of investigation -
with recognised and approved qualification
7.2 Installation Not scope of investigation N/A
7.3 Notification N/A
7.4 Decommissioning arrangements N/A
7.5 Replacement arrangements N/A
Annex
A Interface protection settings, national No specific national settings are N/A
(normative) | deviations supplied, the default settings in
4.2.2, table 2 are applicable
B Notification sheets N/A
(informative)
C Interface protection Noticed P
(informative)
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EN 50438:2007
Clause/§ | Requirement: Remark: erdict
D Type certification test results sheet Noticed P
(informative)
E Countries allowing extensions of the scope N/A
(informative) | >16A
F Abbreviations Noticed P
(informative)
G A-deviations N/A
(informative)
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EN 50438:2007
Clause Test Result
4.21.2 Response to protection operation P
4.2.2 Interface protection settings P
4.2.3 Loss of Mains protection P
4.2.4 Automatic reconnection after a network outage P
5.1 Harmonic current emission P
5.1 Voltage fluctuation and flicker P
5.2 DC injection P
5.3 Power factor P

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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4.2.1.2 Response to protection operation - fault co
0126-1-1:2006-02

ndition tests according DIN V VDE V

ambient temperature [°C] : 23,8 O
model/type of power supply : DC - 62150H-1000S 0
ype ofp PRl AC : 61512
manufacturer of power supply : Chroma O
rated markings of power supply : DC: 0-1000V, 15kwW ad
' 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
detect UC1C 12,63 | 6,62 0,17A |0,02A |from grid immediately, error
Pin 9 A A message: ID09. (PV voltage
over range)
PV current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect UC1B 12,63 | 6,6A 0,16A |0,02A |from grid immediately, error
Pin 5 A message: ID14. (PV current
over range)
GFCl detect | Short 230V | 450V | 2 Min. - 230V ([450V | PV inverter disconnected
UC2D Pin 12- 12,63 | 6,62 0,16A |0,02A |from grid immediately, error
13 A A message: ID12. (GFCI fault)
GFCl detect | Short 230V | 450V | 2 Min. - 230V [450V | PV inverter disconnected
UC2C Pin 10 12,63 | 6,62 0,16A |0,02A |from grid immediately, error
A A message: ID52. (GFCI fault)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect UC2A 12,64 | 6,67 0,17A |0,02A |from grid immediately, error
Pin 3 A A message: ID15. (Grid current
or voltage over range)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC17 12,63 | 6,62 0,17A |0,01A |from grid immediately, error
A A message: 1D02, ID49, ID70.
(Grid current or voltage under
range)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC25 12,64 | 6,62 0,18A |0,01A |from grid immediately, error
A A message: ID55. (Relay fault)
Bus voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP3 12,61 | 6,63 0,6A |0,02A |from grid immediately, error
A A message: ID23. (Bus voltage
zero fault)
Bus voltage Short 230V | 450V | 2 Min. - 230V ([450V | PV inverter disconnected
detect UC1A 12,56 | 6,65 0,17A |0,02A |from grid immediately, error
Pin2-3 A A message: ID66. (Bus voltage
over range)
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component test condition | test fuse | fault condition
fault : result
No. AC DC time No. AC DC
Bus voltage Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC82 12,56 | 6,69 0,16A |0,02A |from grid immediately, error
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 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
detect RC22 12,56 | 6,68 0,17A |0,02A |from grid immediately, error
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
detect RC21 12,62 | 6,63 0,16A |0,02A |from grid immediately, error
A A message: ID15. (AC current
over range).
DC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC33 12,67 | 6,69 0,17A |0,02A |from grid immediately, error
A A message: ID28. (DC current
over range).
DC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC37 12,54 | 6,67 0,17A |0,02A |from grid immediately, error
A A message: ID28. (DC current
over range).
DC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC42 12,62 | 6,66 0,16A |0,02A |from grid immediately, error
A A message: ID51. (DC current
fault).
AC current Open 230V | 450V | 2 Min. - 230V ([450V | PV inverter disconnected
detect RC61 12,66 | 6,7A 0,16A |0,02A |from grid immediately, error
A message: ID15, ID65. (AC
voltage or current over
range).
AC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RC80 12,67 | 6,8A 0,16A |0,02A |from grid immediately, error
A message: ID15, ID65. (AC
voltage or current over
range).
GFCl detect | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
RP70 12,63 | 6,66 0,16A |0,02A |from grid immediately, error
A A message: ID12. (GFCI fault).
GFCl detect | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
RP80 12,63 | 6,66 0,16A |0,02A |from grid immediately, error
A message: ID12. (GFCI fault).
GFCl detect | Short 230V | 450V | 2 Min. - 230V |[450V | PV inverter disconnected
UP7A Pin2-3 12,56 | 6,67 0,17A |0,02A |from grid immediately, error
A A message: ID12. (GFCI fault).
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Report No.: PV140508N005-2
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
detect RP115 12,62 | 6,67 0,16A |0,02A |from grid immediately, no
A A display, and reconnect to grid,
error message: ID56. (ISO
fault).
PV voltage Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP115 12,63 | 6,63 0,16A | 0,02A |from grid immediately, error
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 0,16 |0,02 0,16A |0,02A |error message: ID56. (ISO
A A fault).
Relay detect | Short before |[230V | 450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RYP2 Pin3-4 | start 0,16 |0,02 016A |0,02A |error message: IDS5, ID77.
A A (Relay fault).
Relay detect | Short before [230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RYP3 Pin3-4 | start 0,16 |0,02 0,16A | 0,02A |error message: IDS5, ID77.
A A (Relay fault).
Relay detect | Short before |[230V | 450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RYP4 Pin3-4 | start 0,16 |0,02 0,16A |0,02A |error message: ID55, ID77.
A A (Relay fault).
Relay detect | Short before |[230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RYP5 Pin3-4 | start 0,16 |0,02 0,16A | 0,02A |error message: IDS5, ID77.
A A (Relay fault).
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP150 0,62 |6,67 0,16A |0,02A |from grid immediately, error
A A message: ID02. (Grid voltage
under range)
Grid voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP150 12,64 | 6,66 0,16A |0,02A |from grid immediately, error
A A message: ID01. (Grid voltage
over range)
Grid voltage | Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP135 12,64 | 6,67 0,16A |0,02A |from grid immediately, error
A A message: ID01. (Grid voltage
over range)
Grid voltage | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
detect RP135 12,61 | 6,66 0,16A | 0,02A |from grid immediately, error
A A message: ID02. (Grid voltage
under range)
Loss of Short 230V | 450V | 2 Min. - 230V ([450V | PV inverter disconnected
control 12,61 | 6,67 0,16A |0,02A |from grid immediately, error
CC100 A A message: DSP communicate
fail
Loss of Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected
control XLC 12,63 | 6,65 0,16A |0,02A |from grid immediately, error
A A message: DSP communicate

fail
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Report No.: PV140508N005-2
component ¢ test condition | test fuse | fault condition
ault : result

No. AC DC time No. AC DC

Communicatio | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected

n 12,64 | 6,66 0.16A | 0.02Aa | from grid immediately, error
microcontrolle A A message: ID 53 (SPI

r defect Communication fault)

UC34 Pin 31

Communicatio | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected

n 12,64 | 6,66 0.17A | 0.02A |from grid immediately, error
microcontrolle A A message: ID 53 (SPI

r defect Communication fault)

UC34 Pin 37

Communicatio | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected

n 12,63 | 6,66 0.17A | 0.02Aa | from grid immediately, error
microcontrolle A A message: ID 53 (SPI

r defect Communication fault)

UC34 Pin 44

Communicatio | Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected

n 12,64 | 6,67 0.17A | 0.02a | from grid immediately, error
microcontrolle A A message: ID 53 (SPI

r 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.

Addendum — Shutdown device

insulation or simple separation based on the PV working voltage.

Each active phase can be switched. (L and N) P
If no galvanic separation between AC and DC (PV):
Two relays in series on each active phase are necessary to fulfil the basic P
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Report No.: PV140508N005-2
4.2.2 Interface protection settings — Over / under  voltage =
(4.2.3) Automatic reconnection after a network outa  ge

. Output power: 1632W
Test Condition Frequency: 50+/-0,2Hz
Phase Limit Trip value Voltage step Reconnection Disconnection Limit
V] [V] V] time [s] time [ms] [ms]
200V to 190V 1415
200V to 190V 1410
0,
BTN | 1053 [ 200 to 190V 74 1416 1500
’ 200V to 190V 1412
L1 200V to 190V 1420
259V to 269V 162
115% of 259V to 269V 156
Un 264,2 259V to 269V 74 156 200
=264,5 259V to 269V 152
259V to 269V 168
Note:
Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the trip value itself. The
measurement shall take place at nominal frequency and any power.
The oscilloscope pictures below show the measured worst case disconnection times.
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.

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PV140508N005-2

Undervoltage

5% Agilent Technologies SUN JUN 08 18:33:00 2014

i
T e o

|
3 00000000000 00000 000000000
i HH\H\HHHHHIHIH\H\HHIHIHIHIH\H\HHHH\\HHHHHIHIH\H\HHIHIHHHHIH\HHIHHH\\IHIIHIHIIHIH\HH\HIHHH\HH\I\HHIH\IHlHllHIHIHII

AX = 1.42000000000s 1/AX = 704.23mHz | NGEL

+> Mode <« Source X Y < Xl D <> %1 X2
Manual 1 v -2.88000s -1.46000s
Overvoltage
Agilent Technologies SUN JUN 08 18:48:05 2014

Cursors Menu
AX = 168.00000000ms 1/AX =5.9524Hz NAY(1) = 0.0V
+> Mode <« Source X Y < Xl < X2 <> %1 X2
Manual 1 v -2.38200s -2.21400s
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
[B)g:]eauu;/r?rg?asnirr:enzhen Co,, L. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 19 of 127 TEST REPORT EN 50438 VER.1



TV
&, 5‘9
e )
5 >
@ B
1828

BUREAU

Report No.: PV140508N005-2

4.2.2 Measuring the rise-in voltage protection as a running 10-minute mean value

Overvoltage protection according to DIN EN 50160:20 00-03, 2.3 P
Trip value Setting [V] 264,5
Setting values of the .
protec%ion: Settlng Tdisconnection trip value [S] 60
Setting Tdisconnection [ms] 140
Test:
Disconnection time [s] Limit [s]

The voltage is set to 100% U, and held for 600 s. Thereafter the voltage is set to 112% U,..
Disconnection must take place within 600 s.

a) |Phase1: 500 s
Phase 2: N/A 600 s
Phase 3: N/A
The voltage is set to U, for 600 s and then to 108% U,, for 600 s. No disconnection should take place.
b) Phase L Mo disconnection Disconnection should not take
Phase 2: N/A place.
Phase 3: N/A
The voltage is set to 106 % U, and held for 600 s. Thereafter the voltage is set to
114 % U,. The disconnection should last for half the period as in Point a)*
c) Phase 1: 283 s
Phase 2: N/A 300 s
Phase 3: N/A
Test:

a) This test serves as proof of the measurement accuracy and the maximum set time.
b) This test serves as proof of the measurement accuracy.
¢) This test serves as proof of the correct formation of the 10 minute running mean value.

Assessment criterion:
The permitted tolerance between setting value and trip value of the voltage may not exceed + 1 % of Uy.

Limit values:
Rise-in voltage protection 1,1 Uy after a max. 600 s, the switch off after 200 ms.

Note:
If only one integrated protection is used for the power generation systems, the value of the rise-in voltage
protection of 1,1 Uy may not be changed.

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.

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PV140508N005-2

4.2.2 Interface protection settings — Over / under  frequency p

(4.2.4) Automatic reconnection after a network outa  ge

Test Output power: 1632W

conditions Uy = 230Vac

Under frequency Over frequency

Parameter Frequency Time Frequency Time

Output ~85% of U ~110% of ~85% of U ~110% of

Voltage Uy N Uy Uy N Uy

Limit 47,00Hz 500ms 500ms 500ms 500ms 500ms 500ms

Trip value [HZ] 47,00Hz | 47,00Hz | 47,00Hz 51,02Hz | 51,02Hz | 51,02Hz
430 426 435 422 432 396
425 435 418 424 434 414

Disconnection | 47,5Hz to 50,5Hz to

time [ms] 46.,5Hz 430 420 432 51 5Hz 422 416 434
418 424 420 420 432 420
424 436 422 416 422 430

Reconnection | - 29 74s >= 20 74s

time [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. 48,02Hz), the ac-source is programmed to run from e.g. 48,50Hz to 47,50Hz with
1Hz/s. The disconnection time is calculated by the measured time minus the 480ms from 48,50Hz to
48,02Hz.

The oscilloscope pictures below show the measured worst case disconnection times.

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.

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PV140508N005-2

Under frequency

Agilent Technologies

WWED JUN 11 10:03:17 2014

+> Mode
Manual

Over frequency
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Report No.: PV140508N005-2

4.3.2. Loss of Mains according DIN V VDE V 0126-1-1 :2006-02 P
Frequency 50+/-0,1Hz
Test conditions Uy = 230+/-3Vac
Distortion factor of chokes <2%
Quality Q>2
Disconnection limit Bs
Output power Min. ~25% Medium ~50% Max. ~100%
o disconnect time [ms] disconnect time [ms] disconnect time [ms]
sc. 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 0,398 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 oscilloscope pictures below show the measured worst case disconnection times.
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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Report No.: PV140508N005-2
5.1 Harmonic current emission (EN 61000-3-2) (SOFAR  1100TL) P
Watts [kW] 1,017
Vrms [V] 230,07
Arms [A] 4,419
Frequency [Hz] 50,00
THD [%] 1,83
Harmonics Current Magnitude [A] % of Fundamental Phase HarnLq_on_lc Cllipeint
imits [%]
1st 4,418 -- Single Phase N/A
2nd 0,002 0,036 Single Phase 1,08
3rd 0,080 1,799 Single Phase 2,3
4th 0,001 0,032 Single Phase N/A
5th 0,010 0,224 Single Phase 1,14
6th 0,001 0,032 Single Phase N/A
7th 0,006 0,140 Single Phase 0,77
8th 0,002 0,036 Single Phase N/A
9th 0,004 0,091 Single Phase 0,4
10th 0,002 0,043 Single Phase N/A
11th 0,003 0,059 Single Phase 0,33
12th 0,002 0,043 Single Phase N/A
13th 0,002 0,045 Single Phase 0,21
14th 0,002 0,041 Single Phase N/A
15th 0,002 0,041 Single Phase N/A
16th 0,002 0,034 Single Phase N/A
17th 0,002 0,034 Single Phase N/A
18th 0,001 0,029 Single Phase N/A
19th 0,002 0,036 Single Phase N/A
20th 0,001 0,032 Single Phase N/A
21th 0,002 0,048 Single Phase N/A
22th 0,001 0,025 Single Phase N/A
23th 0,002 0,034 Single Phase N/A
24th 0,001 0,023 Single Phase N/A
25th 0,002 0,041 Single Phase N/A
26th 0,001 0,018 Single Phase N/A
27th 0,002 0,034 Single Phase N/A
28th 0,001 0,023 Single Phase N/A
29th 0,002 0,041 Single Phase N/A
30th 0,001 0,014 Single Phase N/A
31th 0,001 0,032 Single Phase N/A
32th 0,001 0,018 Single Phase N/A
33th 0,002 0,036 Single Phase N/A
34th 0,001 0,014 Single Phase N/A
35th 0,001 0,032 Single Phase N/A
36th 0,001 0,014 Single Phase N/A
37th 0,002 0,036 Single Phase N/A
38th 0,001 0,016 Single Phase N/A
39th 0,001 0,029 Single Phase N/A
40th 0,001 0,014 Single Phase N/A
Note:
The tests should be based on the limits of the EN61000-3-2 for less than 16A and on EN 61000-3-12 for
more than 16A.
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Report No.: PV140508N005-2
5.1 Harmonic current emission (EN 61000-3-2) (SOFAR  3000TL) P
Watts [kW] 2,804
Vrms [V] 229,99
Arms [A] 12,189
Frequency [Hz] 50,00
THD [%] 1,38
Harmonics Current Magnitude [A] % of Fundamental Phase Hamlji(r)r:lt(; %)/L(j)]rrent
1st 12,188 -- Single Phase N/A
2nd 0,008 0,066 Single Phase 1,08
3rd 0,158 1,296 Single Phase 2,3
4th 0,006 0,051 Single Phase N/A
5th 0,032 0,259 Single Phase 1,14
6th 0,003 0,025 Single Phase N/A
7th 0,014 0,113 Single Phase 0,77
8th 0,003 0,025 Single Phase N/A
9th 0,005 0,044 Single Phase 0,4
10th 0,004 0,034 Single Phase N/A
11th 0,006 0,048 Single Phase 0,33
12th 0,004 0,030 Single Phase N/A
13th 0,012 0,099 Single Phase 0,21
14th 0,004 0,033 Single Phase N/A
15th 0,010 0,084 Single Phase N/A
16th 0,003 0,026 Single Phase N/A
17th 0,013 0,106 Single Phase N/A
18th 0,002 0,020 Single Phase N/A
19th 0,014 0,113 Single Phase N/A
20th 0,003 0,021 Single Phase N/A
21th 0,015 0,120 Single Phase N/A
22th 0,002 0,015 Single Phase N/A
23th 0,014 0,112 Single Phase N/A
24th 0,002 0,013 Single Phase N/A
25th 0,013 0,109 Single Phase N/A
26th 0,002 0,016 Single Phase N/A
27th 0,013 0,107 Single Phase N/A
28th 0,002 0,014 Single Phase N/A
29th 0,012 0,098 Single Phase N/A
30th 0,001 0,011 Single Phase N/A
31th 0,011 0,088 Single Phase N/A
32th 0,001 0,010 Single Phase N/A
33th 0,009 0,077 Single Phase N/A
34th 0,001 0,010 Single Phase N/A
35th 0,009 0,075 Single Phase N/A
36th 0,001 0,009 Single Phase N/A
37th 0,008 0,065 Single Phase N/A
38th 0,001 0,011 Single Phase N/A
39th 0,008 0,063 Single Phase N/A
40th 0,001 0,010 Single Phase N/A
Note:
The tests should be based on the limits of the EN61000-3-2 for less than 16A and on EN 61000-3-12 for
more than 16A.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Report No.: PV140508N005-2
5.1 Voltage fluctuation and flicker P
Test conditions Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-3
Starting Stopping Running
Limit 3,.3% 3.3% P,=1,0 P,=0,65
Test value See below

SOFAR 1100TL

No. dec[%] dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07

10 0.00 0.00 0.00 0.07
11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07
Plt

0.07

SOFAR 3000TL

No. dc[%] dmax[%)] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07
11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07
Pit
0.07
v e snco, o, | M2 oS cune. | s g
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Note:
*The stationary deviance of dc% is bigger than the dynamic deviance of d.,a at starting and stopping.

Mains Impedance according EN61000-3-3: Ryax = 0,24 Q; jX max= 0,15Q @50Hz (|Zmax| = 0,283Q)
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben R,=0,16Q; jX,= 0,10Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on d.:
Zinax = Zret * 3,3% / dc(Py)

The tests should be based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for
more than 16A.

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

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gz;eauu;/r?rgfsniﬁenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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5.2 Monitoring of DC-Injection P
Protection limit tested at three power levels limit 0,5% of lac.nom
Output power ~25% ~50% ~100%

SOFAR 1100TL

max. test value (phase L1) [mA] -7 mA -6 mA -6 mA

SOFAR 3000TL

max. test value (phase L1) [mA] -9 mA -9 mA -8 mA

Diagram of permanent dc-injection;: SOFAR 1100TL

1200 0.025
- 0.020
1000 - 0.015
800 - 0.010
- 0.005
[W] 600 0.000 [A]

I raloirpisbr it nmomareptir bt oo
400 - -0.010
200 - -0.015
- -0.020
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ -0.025

1 201 401 601 801 1001 1201 1401

Time (S)
—— Power [W] ——Idc [A] ——Limit Idc [A]

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg:}eauu;/r?rg?;niﬁenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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Diagram of permanent dc-injection: SOFAR 3000TL

3000 0.08
~ 0.06
2500
- 0.04
2000
- 0.02
[W] 1500 0.00 [A]
b aa e e
- -0.02
1000
- -0.04
500
-0.06
O T T T T T T T '008
1 201 401 601 801 1001 1201 1401
Time [s]
—— Power [W] ——Idc [A] ——Limit Idc [A]

Note:
Testing must be performed according to WI 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 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg:}eauu;/r?rg?;niﬁenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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5.3 Power factor P
SOFAR 1100TL
Test conditions Uinput = 400V
Output power
~20% ~40% ~60% ~80% ~100%
Test voltage
210V 0,994c 0,998c 0,999c 0,999c 0,999c
230V 0,991c 0,998c 0,999c 0,999c 0,999c
250V 0,987c 0,997c 0,999c 0,999c 0,999c
SOFAR 3000TL
Test conditions Uinput = 450V
Output power
~20% ~40% ~60% ~80% ~100%
Test voltage
210V 0,998¢ 0,999c 0,999c 0,999c 0,999c
230V 0,998¢ 0,999c 0,999c¢ 0,999c 0,999c
250V 0,997c 0,999c 0,999c 0,999c 0,999c

Note:

The power factor of the micro-generator at normal steady-state operating conditions across the statuary
tolerance band of normal voltage shall be between 0,95 leading and 0,95 lagging, provided the output active
power of the mirco-generator is above 20% the rated output of the unit.

The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the 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

Tel: +86 769 8593 5656

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Annex 1
EMC Test Report

! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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ATTESTATION

Report No.: PV140508N005-2

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 61000-3-3:2013 CE140508N005R1 Jul. 21, 2014
EN 61000-6-2:2005

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.

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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

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

Page 34 of 127

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Tel.: +86 769 8593 5656
Fax: +86 769 8593 1080
Email:customerservice. dg@en bureauveritas.com

Tel: +86 769 8593 5656
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Test Report No.: CE140508N005R1 Tt L
TEST REPORT
Applicant Shenzhen SOFARSOLAR Co., Lid.
Add 3A-1, Huake Building, East Technology Park, Qiaoxiang Road, Nanshan District,
e Shenzhen, China.
Manufacturer or
Supplier Shenzhen SOFARSOLAR Co., Lid.
34A-1, Huake Building, East Technology
Address Park, QGiacxiang Road, Manshan District,
Shenzhen, China.
Product PV grid-interactive inverter
Brand Name SeFAR
= ]
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 eguipment has been tested for according to following Euvropean
Directive - Electromagnetic directive 2004/108/EC and the tests have been camied out according to the

requirements of the following standards:

[ EN 64000-6-3:2007 + A1:2011

B2 EN 61000-3-2:2006 + A1:2009 + A2:2009
€ EM 61000-3-3:2013

[ EM 61000-6-2:2005

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

Tested by Breeze Jiang
Project Engineer / EMC Department

Approved by Madison Luo
Manager | EMC Department

Drate: Jul. 21, 2014

This repot & for your exciusie use. Any copying or repecabon of this report o or for any offver person of entity, or use of OUr NamE or redemar, is
permifi=d only with aur pricr aritten permission. This report s Torh cur fiedings solely with respect to e bt samples idenSfied hersin. The esults
setforth in this report are mot indioxitive or representatve of the quaity or characienstics of the ot fiom which 3 125t sample was ken or any smlar or
\dentics! product uniess specificaly and svpressty nobed. Our report inclades all of the sty reguested by you and the resuls thereod based upon the
imformation Tiat you prowided o us. You Parve 50 days from date of lssusnce of this report 1o notify us of any materisi emor or omisson caused by our
negiigence, provided, Fowever, Shat such notice shall be In wriEng and shail specficaly address the [s=ee you wish to mise. A falore o mise such isses
within the prescribed tme shall corstihite your oequaisied aocepiance of B compieteness of Sis report, te tests conducted and e comeciness of the
report Comients. Uniess specfc mention, the wmosrainty of measunsment fas been ewplickiy taien inlo account to deciwre @i compliance: or
non~complimnee (o the specfication
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RELEASE CONTROL RECORD

Report No.: PV140508N005-2

ISSUE NO. REASOMN FOR CHANGE DATE ISSUED

CE140508N00S Criginal release Jul. 10, 2014
Based on the crginal report CE140208M005 change

CE140508M005R1 power supply information, model and technical dul. 21, 2014
characternstics.
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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 Radiated test PASS Meet_s limits n:nin_imum
passing margin is

(30MHz~1GHz)
—5.08 dB at 191.02MHz

EN 61000-3-2:2006 +

Harmonic current

A1:2009 + A22009  |emissions PASS | Meets the requirements.
EN 61000-3-3:2013 Voltage fluctuations | ppgs | peets the requirements.

& flicker

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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IMMUNITY (EN 61000-6-2:2005)
Standard Test Type Result Remarks
Electrostatic Electr-_:vst;_atic 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 + |radio-frequency, PASS 80-1000 MHz, 10%im, 80% AM (1kHz),
A1:2007+A2:2010 | electromagnetic 1400-2000 MHz, 3Vim, 80% AM (1kHz)
field immunity test 2000-2700 MHz, 1Vim, 80% AM (1kHz)
Performance Crtenon A
Electrical fast Electrical Fast Transient/Burst - EFT
IEC 61000442012 |transient/ burst | pagg |AC Powerline: 2kV,
immunity test. DC Power line: Zk".-"
Performance Crtenon A
Surge Immunity Test:
1.2/50 us Open Circuit Yoltage, 8 /20
Surge immunity us Short Circuit Current,
IEC 61000-4-5:2005 tes:g PASS | AC Power Line: line to line 1 kV,
Line to earth 2KV ,
DC Power Line: line to line 0.5 KV
Performance Criterion B
Immunity to Conducted Radio Frequency
conducted Disturbances Test — CS:
IEC 61000-4-6-2008 ﬁ:gﬂgg”b‘ﬁ PASS |0.15-80 MHz, 10Vrms, 80% AM, 1kHz,
radio-frequency Performance Criterion A
fields
Power frequency Power Freguency Magnetic Field Test,
IEC 61000-4-8:2009 |magnetic field PASS |50 Hz / 60Hz, 30A/m,
immunity test. Performance Criterion A

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
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1.1 MEASUREMENT UNCERTAINTY

Test Report Mo.: CE140508N005R1

Report No.: PV140508N005-2

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 +/-4.36 dB

B sas Sh Co., Lid. Moo 34, Chermeau .‘ijemm Gusantai Rd., Houjie
Branch Town, Dongguan City,
Dongguan Bran Guangoong 523042, China
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

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

SOFAR 1600TL, SOFAR 2700TL

DC Input DC 110 - 380V Max_ 10A For SOFAR 1100TL:
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
POWER SUPPLY | o /8" ¢ 230V, 50/60Hz, Power: 1000W / 1500W / 2000W
/ 2500W / 2800W
Cutput Voltage/Cumrent: SOFAR 1100TL:230V/4.54;
SOFAR 1600TL:230V/7.0A; SOFAR 2200TL:230V/9.5A;
SOFAR 2700TL-230V/11 5A; SOFAR 3000TL:230V/13.0A

MODEL

SOFTWARE

VERSION V1.00

HARDWARE

VERSION V1.00

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 CE140508N005R1 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 description, 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 to test.

5. All models shell include red, blue, white and other colors. All models of DC
switch and WIFI module is optional accessornies, optional installation according to
the need of client.
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Test Report No.: CE140508M005RA

6. This is a senes 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 cocccvoesvsnssissmsssssssssnnens SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL 1600TL 2200TL 2700TL 3000TL
MPP DC voltage range [V] .o 110-350 165-380 170-450 210-450 230-450
Input DC voltage range [V].....cconeeen S0-400, max. 420 100-480, max. 00
Input DC current [A]. ool 10 13
Cutput AC voltage [V] .o 230V, 50Hz
Output AC current [A] o 45 70 95 11,5 13,0
Crutput power W] el 1000 1500 2000 2500 2800
7. Model Difference:
Difference: W00T. | 2moT. | 2momi | eome | tiooT
Boost inductor 1.9mH 1.9mH 1.9mH 2.6mH 2.6mH
Input sampling resistor 2000hm / 200chm f 200o0hm / 220chm / 2200hm /
(RP105,RP108 /RP159,RP109) 7.5Kohm T.5Kohm 7_5Kohm 10K.chm 10K.ohm
Bus capacitor 3pcs 3pcs 3pecs 2pcs 2pcs
Imverter inductor 1.3mH 1.5mH 2.1mH 2.3mH J4mH
Cutput sampling resistor (RP118, 2Kohm, 1000 | 2Kohm, 1000 | 1.0Kchm, 330 | 1.0Kohm, 200 |49%chm, 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

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

Report No.: PV140508N005-2

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 Maodel
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
4 For Immunity Test
Test Mode TEST VOLTAGE Model
10% Load DC 300V SOFAR 3000TL

Bureau Veritas Shenzhen Co., Ltd.
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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 51000-4-4:2012

IEC 61000-4-5:2005

IEC 61000-4-6:2008

IEC 51000-4-8:2009

Notes: The above |[EC 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 accessories were used to
form a representative test configuration dunng the tests.

HO, PRODUCT BRAND MODEL NO, SERIAL NO. FCCID
1 DC Source Chroma 62150H-10005 G2150EFOD485 A
NO, SIGHAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 [AC Line: Unshielded, Detachable 2.0m, DC Line: Unshieided, Detachable 2.0m;
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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
015-05 79 66 66 - 56 56 - 46
050-50 73 50 56 46
50-300 73 50 G0 50

MNote: (1) The lower limit shall apply at the transition frequencies.
(2) The imit decreases in line with the loganthm of the frequency in the
range of 0.15 o 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.  [Next Cal.
EMI Test Receiver Rohdeaschwarz  |ESCS30 100199 [May 17.14 |May 16.15
Pulse Limiter Rohde&Schwarz  |ESH3-72 100168 [Oct 12,13 [Oct. 11,14
Artificial Mains Network |RohdefSchwarz [ESH2-75 100071 May 13,14 [May 1215
Test software ADT DT hua hA hA

HOTE: 1. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEPREVCHIMA, GRGT/CHINA and NINM/CHIMA.

2. The test was performed in shielding room 543
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EIEEEYE  Test Report No.: CE140508N005R1

0

3.1.3 TEST PROCEDURE

Report No.: PV140508N005-2

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 Ohm/ 50uH of coupling

impedance for the measunng 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 30 MHz was searched. Emission levels

under (Limit — 20dB) were not recorded.

3.1.4 DEVIATION FROM TEST STANDARD

Mo deviation
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[VERITas]
3.1.5 TEST SETUP

Vertical Ground

_,_.,--"'-H--FF Reference Planme /Teg.t Receiver
‘_FFF-F'-
~x Ber- L
EUT
40em g S

AMDCICID
|

H 80cm ‘
| | |

\ Horizontal Ground

Reference Plane

LIS N H
| |

I

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

3.1.6 EUT OPERATING CONDITIONS

a. Tumned 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

Test Report No.: CE140508MN005R1

PR 6B BANDWIDTH | & kHz
TEST MODE Grid Mode
TEST VOLTAGE DC 360V PHASE Lina (L)
ENVIRONMENTAL bt
CONDITIONS 23 deq.C 42% RH TESTED BY: Heizse
Freq. Corr. | Reading Value el Limit Margin
Mo Factor [dB {uv]] [dB {uV)] [dB [uWV)] {dB)
[MHz] (dBj a.P AN, QP AN, QP AV. G.P AN,
1 016172 520 4857 | 4549 [ 53.77 | 5069 | 6538 | 5538 | 1160 | 468
2 | 027891 916 4076 3752 [ 4992 | 46.68 | 60.B5 | 5085 | -1083 | 447
3 | O37er 923 3958 (3634 (4881 | 4557 [ 5076 [ 4976 | -1085 | 419
4 | 036094 9,22 3963 [ 3639 | 48.95 | 4571 | 56871 [ 4871 | -A.76 [ -3.00
5 | 043906 947 3661 [ 3420 [ 4608 | 4367 | 5708 | 4708 | 1100 [ -3.41
& | 425000 1001 [:3252 | 2558 | 4253 | 3559 | 56.00 | 4600 | -1347 | -10.41

REMARKS: The emizsion levels of other frequencies were very low against the limit.

L= ={NRTS
At | Pezk Trace F“T‘T
:: OF Lirait |
Il ERV LI [
4 = -
) ﬂ?“‘?ﬁ?rﬁ o } t 1 |
L1 _-}r | e T T —
| I |5

an _'r,"il 1 T [
B | S5 ' : HF ;
alf — 1?':11‘ | .l"-i 5-;-".,5 | -

24 ! #'r | 4 LIL 5,
! L | y \ F¥

K e o
14 -'ulr‘-n‘-"' i l‘ ! ‘n.\ J’l .l'rE
T T m._% w

m ! ..

=

-

5 :

s # QP Yaue

I].I15 1.EID I[I.:II 2[I.II]I]

MH=
Mo 34, Cherwasdu Section, Guantai Rd_, Houjie | Tel +85 700 8583 5850

Bureau Veritas Shenzhen Co., Ltd.

Town, Dongguan City, Fax: +88 739 8583 1080
B = Guangdong 5232, Ching Email custmerserice dgen ture auveritss.com
Pape 16 of BB Report Verson 1

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Houjie Town, Dongguan City, Guangdong
523942, China
Page 50 of 127

‘ No. 34, Chenwulu Section, Guantai Rd.,

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT EN 50438 VER.1



Report No.: PV140508N005-2

F@\
| iE )

Test Report No.: CE140508N005R1

[VER TG
SOFAR 3000TL PEman .
Z
TEST MODE R
TEST VOLTAGE  |DC 360V PHASE A S
ENVIRONMENTAL —
CONDITIONS 23deg C,42%RH | TESTED BY: Heise

Freq. | Com. |Reading Value ET:::E’“ Limit Margin
Mo Factor | [dB (uV]] [dB (uV]] [dB [uv]] [dE)

[MAzZ] | (48] | GF. | AV. | OP. | AV. | QF. | AV. | GP. | AV
0.15781 | 485 | 47.50 | 4380 | 52.35 | 48.75 | 65.58 | 5558 | -1322 | 682
028281 | 919 | 30.68 | 3657 | 49.07 | 45.86 | 60.73 | 5073 | 1167 | 488
037656 | 9.35 | 3515 | 35.11 | 47.50 | 4446 | 56.35 | 4835 | -1085 | 3.89
043806 | G946 | 36.24 | 3380 | 45.70 | 43.35 | 57.08 | 4708 | 1138 | 373
048203 | 954 | 3542 | 3303 | 44.96 | 4257 | 56.30 | 630 | 1135 | 374
422766 | 10.05 | 3358 | 2562 | 43.63 | 35.67 | 56.00 | 46.00 | -12.37 | -10.33

o |Ln b G| ba] ==

REMARKS: The emission levels of other frequencies were very kow against the limit.
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Report No.: PV140508N005-2
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Test Report No.: CE140508N005R1
3.2 RADIATED EMISSION MEASUREMENT
3.2.1LIMITS OF RADIATED EMISSION MEASUREMENT
TEST STANDARD: EN 61000-8-3
FOR FREQUENCY BELOW 1000 MHz

FREQUENCY Class A (at 10m) Class B (at 10m)
{(MHz) dBuV/m dBuV/m
30-230 40 30
2301000 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 (dBuV/m) (at 3m) | Class B (dBuVim) (at 3m)
PEAK AVERAGE PEAK AVERAGE

1to 3 76 56 70 50

Jtob 80 &0 T4 54

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

@

Frequency Range 30MHz-1GHz

Report No.: PV140508N005-2

Equipment Manufacturer Model No. Serial No. Last Cal. Mext Cal.
EMI Test Receiver Rohde&Schwarz |[ESCI 100962 Mar. 06,14 Mar. 03,15
Bilog Antenna Teseq CBL 111D 27089 Jul. 27,13 Jul. 26, 14
m"e'grﬂ“mm”d SCHWARZBECK|VULB 9168  [9168-554 Dec.03,13 |Dec. 02, 14
E‘gﬂ“ﬂdm”d SCHWARZBECK|VULB 9168  |9168-555 Dec.03,13 |Dec. 02, 14
10m Semi-anechoic 21.4m*12.1m*8
Chamber CHANGLING Bm MNSEMCO0E Jun. 11, 13 Jun. 10, 14
Amplifier -
(9kHz-1GHz) SONOMA 310D 186955 Mar. 03,14 Mar. 04, 15
ADT_Radiated
Teat Software ADT VT 6.15.9.2 MiA MiA MiA
Frequency Range Above1GHz
Equipmenit Manufacturer Model No. Serial No. Last Cal. Mext Cal.
Hom Antenna ETS-Lindgren 3117 00DE2558 Oct. 18,12 Oct 17,14
EMI Test Receiver [Rohde&Schwarz  |ESCI 100962 Mar. 06,14 Mar. 05,15
Spectrum Analyzer [RohdefSchwarz  |FSV40 101003 Apr. 09,14 Apr. 08,15
Pre-Amiplifier
(100MHz-26.5GHz) EMCI EMC 012645 9E007T Mow. 07,13 Mo, 06,14
Pre-Amplifier -
(18GHz40GHz) EMCI EMC 124045 9E0102 Mow. 04,13 Maov. 03,14
i ADT Radiated v
Test Software ADT 764502 A, Mi& A

HOTE: 1. The calibration interval of the above test instruments iz 12 months. And the calibrations

are tracealie to CEPREICHIMNA and NINICHIMA,
2. The test was performed in Chamber 10m.
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Test Report No.: CE140508N005R1

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 interference-receiving antenna,
which was mounted on the top of a vanable-height antenna tower.

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

d. For each suspected emission, the EUT was armanged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the tumn table
was turned from 0 degrees to 360 degrees to find the maximum reading.

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

HOTE:
1. The rezolution bandwidth of test receiver/spectrum analyzer i 120kHz for Quasi-peak
detection (QF) at frequency below 1GHz.

2. Emission level{dBu'/fmj=Raw alue{dBu\) + Comection Factor{dB/m)
3. Comection Factor{dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

4. Margin value = Emission 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 variable-height antenna tower.

The height of antenna can be varied from one metertto 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
measuremeant.

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 fumed
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 teat
receiver’spectrum analyzer is 1 MHz for Average detection (&) 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

Mo deviation

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Mo 34, Cherwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
Guangdong 523242, China

Tel: +83 TG0 3583 5656
Fap:: +86 739 3503 1030

.. PV140508N005-2

Email: cusmerserice dg@on bure auvertas.com

Pape 21 o 66 Rieport Version 1

Houjie Town, Dongguan City, Guangdong

No. 34, Chenwulu Section, Guantai Rd.,
523942, China

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080
Email: customerservice.dg@cn.bureauveritas.com

Page 55 of 127 TEST REPORT EN 50438 VER.1



Report No.: PV140508N005-2

[EVREAU | .
S EriTas] Test Report No.: CE140508MN005R1

3.2.5 TEST SETUP
<Frequency Range below 1GHz=

Ant. Tow\er 1-4m

™, Variable
10m “ 4

EUTZ ¢ ol
Support Units | R \ ’r’/
N
\ _Turn Table |l
i

&0 ch w

=

Ground Plane

Test Receil.rer

NEE

|
=Frequency Range above 1GHz>
Ant. Tower
\ 1-4m*
Variable
EUTA L Im N /
Support Units [* il e
»
Turn
1;?313 ::‘DSDI"bEI'
E»I}n:rn] A \ W N
JAYAVAVAVAYAVAVAVATAY
L !
Ground Plane
Spectrum analyzer
-
\ Pre-amplifier
Ll = s I o
!‘M [ = = e I

* . depends on the EUT height and the antenna 3dB beamwidth both, refer to section
7.3 of CISPR 16-2-3.

3.2.6 EUT OPERATING CONDITIONS
Same as item 3.1.6
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3.2.7TEST RESULTS

.. PV140508N005-2

SOFAR 3000TL =
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

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 10 M

Comection| Raw Emission . . |Antenna| Table
Mo, tl;_u'lrﬁ?_:] Factor Value Level ( dlém::'m] F."::?jrﬂg]m Height Angle
{dB/m) | {(dBuV) [ (dBu¥im) {cm) {Degree)
1 43.58 14.96 -0.74 14.22 230.00 -15.78 143 12
2 92.08 10.26 947 19.73 30.00 -10.27 400 3
3 113.42 12.35 9.75 22.10 30.00 -7.50 400 313
4 130.88 13.26 11.50 24 76 230.00 e 400 122
5 183.26 12.88 6.59 19.47 30.00 -10.53 219 132
6 | 247.28 14.09 .71 19.80 2700 -17.20 100 13

REMARKS: The emission levels of other frequencies were very low against the limit_.

Level
(dBu¥/mij
70

1 1 1 1 1 1 1
100 2an ann 400 ann GO0 Foo GO0 il 1000
Frequency (MHz)
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EXEIFAE  Tegt Report Mo.: CE140508M005R1

[ VERITAS |
SOFAR 3000TL FREQUENCY
30-1000 MHz
TEST MODE G Mode RANGE
DETECTOR
TEST VOLTAGE DC 360V FUNCTION & Quasi-Peak, 120kHz
BANDWIDTH
ENVIRONMENTAL i

ANTENHA POLARITY & TEST DISTANCE: VERTICAL AT 10 M

Comection| Raw Emizsion . . |Antenna| Table
Mo, tl;rﬁc::.:l Factor Value Level ( dlélmﬁm] r'."::?jrﬂg]ln Height Angle
{dB/m) | {dBu\) [ (dBuvim) {cm) {Degree)
1 43.58 14.96 9.04 24.00 30.00 -6.00 195 129
2 61.04 13.28 9.31 22.59 20.00 -T.41 165 104
3 0400 10,50 12.90 23.40 30.00 -6.60 100 20
4 130.88 13.26 .54 20.10 30.00 -5.90 100 20
5 | 191.02 12,37 12.55 24,92 30.00 -5.08 128 T2
6 | 22012 12.64 8.38 21.02 30.00 -8.58 231 160

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

Lewvel
{dBu¥imj
70

1 1 1 1 1 1 1 1
a0 A0n 200 300 400 A00 GO0 Fo0 GO0 a00 1000
Frequency (MHz)

Mo 34, Cherwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,

Tel: +83 TG0 3583 5656

Bureau Veritas Shenzhen Co., Ltd. Fax: +585 780 2503 1080

B Branch Guangdong 523842, China Email: cusmerserice dg@on bure auvertas.com
Pape 24 of 66 Report Version 1

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 58 of 127 TEST REPORT EN 50438 VER.1

‘ No. 34, Chenwulu Section, Guantai Rd., ‘ Tel: +86 769 8593 5656



7828

BUREAU

Test Report No.: CE140508N005R1

Report No.: PV140508N005-2

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

TEST STANDARD: EN 61000-3-2

Limits for Class A eguipment

Limits for Class D equipment

Harmonic Max. permissible Harmonic Max. permissible Max. permissible
Order harmonics current Order harmonics current per harmonics cumrent
n A n wiatt AN A
Odd harmonics Odd Hamnonics only
3 2.30 3 3.4 2.30
5 1.14 > 19 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 0.1
15==n<=39(0.15x15n 15<=n==39(3.85/n 0.15x15n
Even hamonics
2 1.08
4 0.43
G 0.30
Be=n<=40 [0.23x8/n

HOTE: 1.Class A and Class [ are clagsified according to section 5 of EN 61000-3-2.

2 Acconding to section 7 of EN 61000-3-2, 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 75 W.

+ Limits for Clazs B equipment:

For class B equipment, 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 Class C equipment
Harmonic  |Max. permissible harmonics cument
Order expressed as a percentage of the

input cumment at the fundamental

y frequency %
2 2
3 30- 3
5 10
7 7
9 5
1 ==n==39(3
(odd
harmionics
only)

A iz the circuit power factor

MOTE: Discharge lighting equipment having an active TEST VOLTAGE amaller than or equal to
25W, the hamonic currents shall not exceed the power related limits of Class D.
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3.3.2TEST INSTRUMENTS

Test Report No.: CE140508MN005R1

Report No.: PV140508N005-2

DESCRIPTION & MANUFACTUR CALIBRATED| CALIBRATED
MANUFACTURER ER MODEL HO. | SERIAL NO. DATE UNTIL
PRECISION POWER
ANALYZER YOROGAWA WT3000 | 91M210852 | Mar 12,14 Mar. 11,15
Test Software YOKOGANA IEC&1000 A MiA A
PEFEREMCE Woltech
IMPECAMCE EUR 3018 MIA MfA
NETWORK

HOTE: 1. The test was performed in PV Room.
2. The calibration interval of the above teat instruments is 12 months and the
calibrations are traceable to CEPREVCHINA, GRGT/CHIMNA and MIMACHIMA.

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 + AZ2-2009.
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 comespondent 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 deviation
3.3.5 TEST SETUP

EUT 8 g 0o

3.3.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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3.3.7 TEST RESULTS

SOFAR 1100TL
kit appliances (Average)
Prirt Cute o Mion May 28 1415538 T4
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Clasa CLASE &
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Y Py FOKOEAWA WT3000 Sl Parose Facier At
Rating Voitags 3000 ¥ Sal P
Wiirg singie-phate I-wira Signna ' flace BEZ 105 W
3 Sigma PF aasT
Rangs S000VVA0A Drntorion factary'| 1 OE
Gumrentimms) o4 PEGG A D B
Vaitagelrm] 33042 v v THDG GaE %
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THC Q085S & Paveer Limnt TE W
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3 23432 23000 97.3 4 D300 ]
S . 14400 81 4 0.3000 g8.0
T ! arrm ES.2 8 02300 B5.0
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i ] b Dy} = az 0a8Th g1
e Q0882 EEd £ 0541 BT.E
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Test Report No.: CE140508MN005R1

wirx appliances (Maximum)
Pt Dt Wion May 20 1.4:15:%8 2014
Meur=Cate Won May 26 1415580 2044
Conmer Exparieminl rde| Fatem A
e SCeica0as Sazaar
Claia CLAZE A P'ASS
MaasureTims . 150.00mec Eaf Furncamemall - Zppude
Wodel L YOROGBANA WT000 ot Powmr Faclr s
Rating Volage : 2300 Se : p—
Weing : singls-phass 2w e Hgma W Ma : BE2.5108 W
Elmmemi : 1 gma FE : O.aasT
Fangs Lo MONI0A Distorsan fsctony| - Q05 %
Cumesitims| 4 42840 & o THDS x a0k %
‘Woltageimes) . 2342 v W THOG 2 Q05 &
Frespasncy 3 50004 He Distorson tactonaj - 188 %
Porver Facior : 0. 85T A THDS 155 %
Eayond Limk Tme 150000 u A THRG 156 %
Be=yond Tois! Time G000 = PTHE Qoo %
THC 00681 A Perwer Limit TS W
Orcer  Maasure2] Limit{A]  Pemngin[] Ondsr Wessurefs] Limifa]  Marginli]
1 4.3 2 7 1.E200 asd
3 0naas 2 ] BB 4 0.8&50 ok
5 1710 B4 E 0.4500 FEE]
7 11650 8.5 B B 0.3453 33
8 0,630 a4 h[4] 0,374 o8|
" 04350 585 12 0.2500 ‘8849
13 n31%0 -] 14 o.rEr B30
15 0.2250 8.3 15 O-f725 33
1 b.155% 8.2 15 [.5555 BELA
19 | N 2 2 [FA &1 ] - )
21 1537 -LE] o) 0.5255 883
25 AT ana 24 [FA SR 1] -1 1]
28 11350 9.8 28 0. vz BALE
& | ) ana | 0.0485 ¥
) 1154 18] o] .oz o E]
i B 10Es @10 33 O.DES2 8HA
33 L fes] o83 34 00612 BE 3
35 D34 88T 35 C.O7TH7 ‘aad
ar B.osz 289 ) o.o7as Ba3
k] 005ES 2ED 40 [H ] T
Ll B e B ' i I v 20 oo
siaiin Fig. Hemonic el . [ [ RN [ = R e ol
E T S
A0 iniLs
LBGOA T
Bl | ﬂ | ;ﬁ_ﬁ‘ﬁﬁ—ﬁ il
Dios L
] 1] L & 1] &
[ET
Bureau Veritas Shenzhen Co., Ltd. L ;
Dcisgeg ey Ficas Town, Dongguan City, Fan: +88 709 8503 1080
Guangdong 5232 Ching Email custmerserice dgen ture auvesitas.com
Pape 20 of 86 Report Verson 1
! No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . :
Dongguan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 63 of 127 TEST REPORT EN 50438 VER.1



BUREAU
VERITAS

;
Test Report Mo.: CE140508N005R1

Report No.: PV140508N005-2

SOFAR 3000TL
*=++* appliances (Average)
Prierl Qs W Jun 11 1132538 2014
Meazureliate t Weddun 11 11:5138 2014
Comenant : Experivanial moced Patdem 4
s [EoR 00047 B0 AT
Clasa . CLABEA ' PASS
Isasura Time: t 150 00sec Sat Fundamanal | asmsimin
Mokl t YOROGAWD WT3000 Sat Powar Facks P
Rﬂifﬂ WVekage i 2Mm v EE F e
Fiemen s i Bt g
gma
Fangn VA Cistorhion factar(¥ ) 004 %
Corman|mes) 12,4853 A ¥ THOS a0 %
Vilaga|ms ) il o ¥ THDG A 5
Frivguiency 48,662 He Ciaterion fackor|A ) 138 5
Prowse Factor CLAgaR ATHDES 138 %
POMC Lims 02514 A& & THECE 138 %
POHEC Max Q0385 & P THD Q0 =
THG Q1853 4 Pevar Limi TS W
Crdar Wsmsurefs] Limd[a]  Margin[%d] Crder WleasuralA] Limwiad  Mamn[4]
1 121882 ] i 10500 @83
3 R L] 2000 E51 z Q4300 ELES
& 031 11400 BT & 8.5000 a@34a
T oo eaz | 02300 3.7
@ : Q00 §GE ¢} 91840 aTaF
4] | Q2300 sl 12 Q1533 wa
k] BZ100 [T 14 Q1514 aka
1] 0100 E52 18 0.11%0 ary
t7 01324 ena 18 [a§ [ ) arry
1 o1184 ES3 frax} Q.0a20 ara
a1 Q16T 6.3 a7 Q085 TE
2 . - O
x] il ara
27 aoeas 44 28 Q.0a57 ara
L] acive 4.7 0 Q0813 are
5:.:. L - =
35 00843 ] 30 a.0511 ars
A7 Ooens ETA a2 00454 ar2
3§ oosTT EGE 40 00450 oT4
0 e e ] A fruaei B i (oddd 264
1I'IZII'.I:-|-"D Hamonss oot | = ] W R s (Pasei) IMUA = bl el cotide )
i i )|

1000,

BT,

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

AT

0
i

Town, Dongguan City,

Tel +86 TGE 8583 5856
Fax: +26 739 8503 1080

Guangdong 523842, Ching

Pape 20 & 66

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

523942, China
Page 64 of 127

Email: cusmersarsice dggpen bureawnveritas.com
Report Verson 1

Tel: +86 769 8593 5656

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT EN 50438 VER.1



BUREAU
VERITAS

;
Test Report Mo.: CE140508N005R1

et appliances (Maximum)

Report No.: PV140508N005-2

Frivl Dl | Wed Jun 11 11:32:38 2014
eammelate © Weddum 11 10:37:08 2014
Comrmend Exparimeisl Pattemm
- EoS004T EET AT
Class CLASS A PASS
MMamiuraTime 150 D0anc Gel Funclamenial | e
Pelcaied TOROGA N A WT000 sl Fowesr Factor —_—
Fating Yoitege 23000 % L —_—
Wirmg mnge-phome Fars Sigma W fdax 250d [ad W
Elemant 2 Sigma PF 05808
Fange FE0s Cimsortion fachon(y| 004 %
e mms | 111841 A W THES oo %
‘Wpltags(mms, kb RY W THERS afd %
F S0.018 Wz Dissortion facion i) 140 %
Prwgr Factor 5538 A THOE 140 %
Blayond Lirnit Time 16,0002 s & THOS 140 %
Hwyond Telsl Tir Qroog & FTHD om0 W
THC DESd A Fureaf Ll TE W
Oroer Measurafa) Liif#|  Wlanginghi) Order  Mleasures) LA Mangind)
1 121828 2 1620 B
3 181 345800 =¥ ] 4 ¥ OE4En 2]
£ 2 110 Gad & oL Baz
T 11580 T ] C k2L Bad
5 05300 B2.0 10 0.Z7ED EER]
11 04385 ea’? 12 = oM Ba2
13 03150 = 14 01871 B7 4
15 02250 251 1E 0TS 3
1 ni8as BEZ.3 18 D23 g2
18 01778 B2 m 01280 arg
21 QARIT T a2 01255 LFEY
] DA4ET oot 24 Qosy LEE
= 0135 BiE o] 0108 asa
2r 01280 BEg n 0 lede :1:Ts}
= JIRRT- a6 o a2 B4
31 0.1asa BC.0 a2 DESES :
33 fify el BO-E -2 ] o2 Bax
3B oS = F | b ] DATEY BEL
Erd 00812 g1l EES ooTae ara
o] 008s8 BB 40 [k =2 ara
= um [ B waroet T Unoe G Condifond
{0k Fig. Henone cummi . - [ — B WA (Powern 8 = ol nppacahle )
10 G,
loma ] =
LA = H ’E B =
& fpod L1
i m i
Bureau Veritas Shenzhen Co., Ltd. L ;
Town, Dongguan City, Fax: +88 739 8583 1080
57 Guangdong 523842, China Email: cusmersarsice dggpen bureawnveritas.com
Pape 21 of 86 Report Verson 1

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

Page 65 of 127

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT EN 50438 VER.1



7828
BUREAU
VERITAS

Report No.: PV140508N005-2

TR
| .%r{l
Ill LR ‘II
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
P 1.0 P.: means short-term flicker indicator.
Py 0.65 P means long-term flicker indicator.
Tg means maximum time that d(t)
Tai (Ms) 500 '
exceeds 3.3%.
dmax means maximum rzlative voltage
e (%) 4 d
change.
dc means relative steady-state voltage
dc (%) 33 Y g
change
3.4.2TEST INSTRUMENTS
DESCRIPTION & MAMUFACTURE | MODEL SERIAL NO CALIBRATED| CALIBRATED
MANUFACTURER R HO. ’ DATE UNTIL
PRECISION POWER \ .
ANALYZER YOROGAWA WT3000 | 91M210852 Mar. 12,14 Mar. 11,15
Test Software YOROGAWA IECE1000 A, MiA NF&
PEFEREMCE
IMPEDAMCE Voltech EUR 3018 A 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 fraceable to CEPRENCHINA, GRGT/CHINA 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 to produce the most unfavorable sequence of voltage changes
under Normal Operating 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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3.4.4 DEVIATION FROM TEST STANDARD
Mo deviation
3.4.5TEST SETUP

EUT 5 i 000
COME B oo

3.4.6 EUT OPERATING CONDITIONS

Same as item 3.1.6.
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Test Report Mo.: CE140508M005R1
3.4.7 TEST RESULTS
SOFAR 1100TL
PV Inverter
Frint Diate + Mlen May 26 162818 2014
Paasiire Dale t Mer Rlay 26 1626554 2014
Comment . Edperimenia model Patiern A
Regulation : IECEI000-3-3 Ed2.D z
[EC&1000-4-15 Ed1.1 PASS under amin)
Irterval | 10btnlSe:
Pl LYDKOGAWA WTI000 Elernan!l . Pasg(Under diin|
Winrg | mngle-phare Tuire e (330%) | Pass
Volags Rarge T 3000 dmax  14.00%) T Fass
Woliapa L1 s 23180 ot} 1 500 M| Pass
St Fraguency ; BiHz =] 1,005 : Pass
Fraguency U1 1 50 D006 Fit 10.E5h : Pass
Elesant (|
dmin ;010
[ def%]  dmax]| ditijmas] Pt
1 .00 0. .03 04a7
Z Q.00 oao .00 oar
3 3.09 Qoo Q.00 0T
o .00 oan 9.00 ooy
B 9.00 Qag 9.00 agv
E 9.00 Qoo 4,00 rfirg
7 Q.00 0ao 4,00 oy
8 Q.00 0an 0.00 0av
g Q.09 o0ao Q.00 007
] 0.00 0oo 0.03 047
1" .00 oao qa.ca 007
=z 0.09 o.oo Q.00 0.o7
Fit
0o
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Report No.: PV140508N005-2

Test Report No.: CE140508MN005R1

SOFAR 3000TL
PV Inverter
Brin] Cee Fii Jus 13 11:17:38 2014
Maasuraliasa » Erdun 13 1171728 2014
Cammunt : Expesimenial model Pattom A
Rogulaticn : IECE1000-3-3 Ed20 .
7 [ECE1000-5-15 Ed1 1 PASS Under dmin)
Irfsrinl 10MinlSec
Fjadel VOHOGANWA WTIH0 Elgmast Pt Lrder dmin)
Wiiring 3 ﬁn?u—nhun?-—qm =3 153055 © Pass
votads Rangs - 300 00 omag - (4.80%) : Pass
Voltags LN L2318 alh S00ra) . Pass
Sed Fregquency S0Hz Pat {1004 =
FErequancy U1 » Bl AttHz Pht (0EE) : Pass
Elemel 1
gy .10
ho del%) dmaxt)] di1){rns] Pst
1 3.00 aao fles] oar
2 a.00 oan 000 aar
k-3 3.00 a0 000 oar
4 a.00 a.ac Q0 nar
B a.00 aao 000 oar
B a.00 .00 k] o7
7 0.00 0a0 000 a7
g 4.0 adn Qg par
B .00 Qa0 000 a7
L1 2.00 oo 000 oo7
11 a.00 oo = Xa ] oor
12 a.00 oa0 0.0 elep)
Pl
aar
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4 IMMUNITY TEST

4.1 GENERAL DESCRIPTION

4.1.1 GENERAL DESCRIPTION OF EN 61000-8-2

Test Report No.: CE140508N005R1

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

IEC 61000-4-2 |Electrostatic Discharge — ESD:
4k Contact discharge,
BkY air discharge,
Performance Crterion B
|IEC 610004-3 |Radio-Frequency Electromagnetic Field
Susceptibility Test — RS:
80-1000 MHz, 10%/m, 80% AM (1kHz),
1400-2000 MHz, 3V/m, 80% AM (1kHz)
2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Crterion A
I[EC 610004-4 |Electncal Fast Transient/Burst - EFT
AC Power line: 2kV,
DC Power line: 2kV

Basic Standard, Signal line: 1kV
specification Performance Cnterion B
requirement, and ||EC 610004-5 |Surge Immunity Test:
Performance 1.2/50 us Open Circuit Voltage, 8 /20 us
Criteria: Short Circuit Current,
AC Power Line: line to line 1 kY,

line to earth 2kY
DC Power Line: line to line 0.5kV

line to earth 0.5kY
Signal line: 1KV
Performance Crterion B
IEC 610004-6 |Conducted Radio Frequency
Disturbances Test— CS5:
0.15-80 MHz, 10Vrms, 80% AM, 1kHz,
Performance Crterion A
‘ IEC 61000-4-8 |Power Frequency Magnetic Field Test,

50 Hz, 30A/m,
Performance Criterion A
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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 fo operate as intended dunng and
after the test. No 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
SR ﬁrfom‘uance. If the miﬁimumpperfonngncgﬁevel 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.
The apparatus shall continue to operate as intended 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
performance level may be replaced by a permissible loss of
CRITERION B performance. Duning 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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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

4.2.2 TESTINSTRUMENTS

20 times at each test point

Equipment Manufacturer Model No.  [Serial Mo, Last Cal. |Hext Cal.
ESD Generator TESEQ NSG 437 279 Oct. 12,13 |Oct 11,14
Test Software TESEQ W03.03 INFA A A,

ESD Generator EMTEST Dito WVI211112265  [Jun 1914 [Jun. 1815
Test Software EMTEST V231 INfA M M,

HOTE: 1. The test was performed in ESD Room.
2. The calibration interval of the abowve test instruments is 12 months and the
calibrations are traceable to CEPREVFCHIMA, GRGT/CHIMNA and MIMICHIMA,.
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Test Report No.: CE140508N005R1

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
discharge was applied and the return cable was at least 0.2 meters from the
EUT.

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

Air discharges were applied with the round discha Df the discharge

e!ectrﬂdwgmachmg the EUT as fast as possibl rj 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 pnianty]E re applied to
the Honzontal Coupling Plane at 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 touching the HCP.

At least ten single discharges (in the most sensitive polanty) were applied to
the center of one vertical edge of the Vertical Coupling Plans in sufficiently
different positions that the four faces of the EUT were completely illuminated.
;t'he ‘l.;;: dimensions 0.5m x 0.5m) was placed vertically to and 0.1 meters
rom the

4.2 4DEVIATION FROM TEST STANDARD

PV140508N005-2

Mo Deviation
Mo 34, Chermasdu Section, Guantai Rd_, Houji Tel +85 To0 8583 5350
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EIEEEYE  Test Report No.: CE140508N005R1

42 5TEST SETUP

[es |

J—-_ Ground Reference Plane

HOTE:

TABLE-TOP EQUIPMENT
The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference

Plans. The GRP congisted 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 its cables were placed on the HCP and isclated 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 thickness. The GRP consisted of a sheet of aluminum that is 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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4.2 6 TEST RESULTS

Test Report No.: CE140508N005R1

Report No.: PV140508N005-2

TEST MODE See item 2.2 TEST VOLTAGE DC 300
ENVIROMMENTAL | 21.2deg. C, 51% RH . )
CONDITIONS 101.3kPa TESTED BY: Heise
Direct Discharge Application
3 . Test Result of Test Result of
Test Level (kV) | Polarity Test Point Contact Discharge | Air Discharge|
4 +- All Metal Part A MN/A
8 +- All Mon-metal Part MN/A A
Indirect Discharge Application
Discharge Level B . Test Result of Test Result of
(KV) Polarity Test Point HCP VCP
4 +- HCP&VCP A A

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

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

Report No.: PV140508N005-2

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:

[EC 61000-4-3

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

1kHz Sine Wave, 80%, AM Modulation

1 % of fundamental

Horizontal and Vertical

1.5m

at least 3 seconds

4.3.2 TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. Last Cal. Mext Cal.
Signal Generator | Agilent NS1B1A MY50142530  |Nov.01.13  |Oct 31.14
Antenna Log-Periodic| CORAD ATREDMBG 0337307 NIA NIA
Antenna Log-Periodic| CORAD ATSTOOMITG 0338621 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. 0413 |Nov. 03,14
Bower Senzor ESE S1011EMC 35715 Nov. 04,13 |Nov. 03,14
E-Field probe Narda NEM-520 24031018 May 07,14 |May DB.15
Power Ampliier | TESEQ CBA1G-150 _ [T44029 A NIA
Power Amplifier | TESEQ CBA3G.100 _ [T44030 NIA NIA
Power Amplifier | TESEQ CBAGGDS0 1041204 /A NIA

Dual Directional

Coupler TESEQ 582 95208 Dec. 2313 |Dec. 22,14
Dual Directional

Coapiar TESEQ CE187 95175 Dec 2313 |Dec. 22,14
ggﬁ'pf;‘:“”ma] TESEQ CPH-274F M251304-01  |Dec 2313 |Dec. 22,14
Test Software ADT E:_"SgT—RE—W'B NIA 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 CEPREVCHINA, GRGT/CHIMA and MIMICHIMA.
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4.3.3 TEST PROCEDURE

The test procedure was in accordance with IEC 61000-4-3

a.

b.

The testing was performed in a fully-anechoic chamber.

The frelﬂuenczy 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.

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.

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

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

4.3.4 DEVIATION FROM TEST STANDARD

Mo Deviation
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4.3.5 TEST SETUP

Ilr

EUT

: A

- RF Generator Monitori
I ! | | grdlml system ‘ "

HOTE:

TABLETOP EQUIPMENT

Report No.: PV140508N005-2

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 o relevant installation instructions.
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4.3.6 TEST RESULTS
TEST MODE Seeitem 2.2 TEST VOLTAGE DC 300y
ENVIRONMENT AL P
s 21.6deg. C, 57.5% RH|TESTED BY: Heise
Test Polarization of
Field Strength Frequenc antenna Test Distance Test Remark
(Vim) HQM‘L {HP‘I'I] {Horizontal | im} Result
Vertical)
10 80 - 1000 H&Y 3 NiA
3 1400 - 2000 H&Y 3 NiA
1 2000 - 2700 H&V 3 MIA
Mote®!:

Tested lsrae! Sl Frequencies 89,100,107, 144, 163,196 244, 315 434 460 600,825 845 880 MHz

NOTE: A: There was no change compared with initial operation during the test.
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4.4 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST (EFT)
441 TEST SPECIFICATION

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

Impulse Frequency: S5kHz
Impulse Waveshape : 5/50 ns

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

4 4.2TEST INSTRUMENTS

Equipment Manufacturer |Model Ho. Serial Mo. |Last Cal.  |Next Cal.
EFT Tester HAEFELY PEFTA010 150546 May 17,14 |May 16,15
EFT Coupling Clamp_ |HAEFELY IP4A 150407 May 17,14 |May 16,15
Test Softwars HAEFELY SWPE4D10 122 |N/A NIA NIA

NOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the above test instruments is 12 months and the
cafibraticns are traceable o CEPRENCHIMA, GRGTICHINA and MINICHIMA.

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 metar.

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

4.4 4 DEVIATION FROM TEST STANDARD

Mo deviation.
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44 5TEST SETUP

ApTight b o8 e | G desd ian

Gnund rekimnoe plane

HOTE:

TABLETOP EQUIPMENT
o Consl of a wooden table standing on the Ground Reference Flane and should

b= 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 thie EUT and

the walls of the laboratory or any other metallic structure.

FLOOR STAMDING EQUIPMEMT . i i .
IN a represemative system as described in section 7 of IEC 61000-4-4 and its

[
cables, were isolated from the Ground Reference Planes by an insulatiE 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 TG0 3583 5656
Fap:: +86 739 3503 1030
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44 6TEST RESULTS

Report No.: PV140508N005-2

Test Report No.: CE140508N005R1

TEST MODE See item 2.2 TEST VOLTAGE |DC 300V
Egﬂgﬁ-lh;mian 2M5deg. C,582% RH | TESTED BY: Heise

Pulse Voltage 2 kv __ kv __ kv __ KV
Pulse Polarity + — + — + — ¥ —
L A A ! ! f ! ! !
N A A [ [ I [ [ [
PE A A [ [ [ [ [ [
L+MN A A ! [ f [ ! [
L+PE A A ] | i ] / I
N+PE A A i i i f / |
L+N+PE & A ! ! / i ! !
DC Line A A ] i i 7 ] 7

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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Mo, 34, Cherwadu Section, Guantai Rd_, Houjie | Tel: +85 700 8503 5850
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4.5 SURGE IMMUNITY TEST
4.5.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-5

Wave-Shape: Combination Wave
1.2/50 us Open Circuit Voltage
5 /20 us Short Circuit Current

Test Voltage: AC Power Line: Line to Line: 1kY

Line to PE:2kY
Signal Line: 1kV

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

Surge Input/Output: L-N&L-PE&N-PE, RJ 45 Line

Generator Source 2 ohm between networks
Impedance: 12 ohm between network and ground
Polarity: Positive/Megative

Phase Angle: 0= /90°180~/2T70"

Pulse Repetition Rate: 1 time / 60 sec.

Report No.: PV140508N005-2

Number of Tests: 5 positive and 5 negative at selected points

4.5.2TEST INSTRUMENTS

Equipment Mamufacturer |Model No. Serial Ho.  |Last Cal. Hext Cal.
Combination wave Module |[TESEQ AG CDN 2061 1361 Feb. 17,14 [Feb. 16,15
MSG 3060
Telecom Surge Module TESEQ AG Mainframe 1404 Feb. 17,14 [Feb. 16,15
CDM TESEQ CDMN HSS-2 275 Mow.08, 13 [Mow.05, 14
CDOM TESEQ CDMN 118 30741 Mowv.0B, 13  [Mow.05, 14
COm

Test Software TESEQ 061 0002.30 1361 Iy A,
HWM

Test Software TESEQ 3060_0002.30 293 A P,

HOTE: 1. The test was performed in EMS Room 1.

2. The calibration interval of the alove test instruments is 12 months and the
calibrations are traceable to CEPREVCHIMA, GRGT/CHIMNA and MINICHIMA.

Mo 34, Cherwadu Section, Guantai Rd_, Houjie

Town, Dongguan City,
Guangdong 52382, China
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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 capaditive 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 symmetncally 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 Power Line (if a8y)
Wave Generator Sagmal Lisst (if sy
Coupling & EUT
DecouplingNetwork  }L2m
—— T 5

Mo 34, Cherwadu Section, Guantai Rd_, Houjie
Town, Dongguan City,
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4.5.6 TEST RESULTS
TEST MODE See ftem 2.2 TEST VOLTAGE |DC 300v
ENVIRONMENTAL :
CONDITIONS 215deq. C . 592% RH | TESTED BY: Heise
ACIDC Power port:
\Phase angle \ Test result = . =
\Woltage (kV) \ Test poinf Polarity | O | 90° | 180° | 270° | DC Power Port
f B B B B i
1 e B B B B NIA
B B B B M
4 i B B B B MIA
B B B B A
2 MEE B B B B MIA
Signal ports and telecommunication pors:
i
”‘f{‘ﬁ?e Test Point | Polarity | Test result ‘“‘E’:ﬁ]ge Test Point | Polarty | Test result
f ! - / ! / - !

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

after test.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch o aguan City.
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Test Report No.: CE140508N005R1

Report No.: PV140508N005-2

4.6 IMMUNITY TO CONDUCTED DISTURBANCES INDUCED BY RF

FIELDS (CS)
4.6.1 TEST SPECIFICATION

Basic Standard: I[EC 610004-6

Frequency Range: 0.15 MHz - 380 MHz

Field Strength: 10%ems

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

Equipmenit Manufacturer Model No. Serial No. Last Cal. HNext Cal.
Signal Generator |Rohde&Schwarz  |SMEDS 820496/006  |Oct15,13  |Oct.14, 14
CON Luthi LE0IMIME  |2015 Oct18.13  |Oct 1714
CON(ALX) TESEQ CDN MO16 37453 Nov. 20,13 |Nov. 19,14
CON TESEQ T200A 26944 Apr 0814 |Apr 07.15
CON TESEQ TA00A 26536 Apr 05,14 |Apr. 0715
CON TESEQ STOBA 0056 Apr 0814 |Apr 07,15
6d8 S0Watt HUBER+SUHNER  |5906.17.0005 |303688 Oct1513  |Oct.14,14
Attenuator ! !
Signal Amplifer |HAEFELY FAMPI50 145504 A NA
Slectromagnetic || 4 EM101 35640 Oct16,13  |Oct.15.14
Injection Clamp

C/S Test System  |HAEFELY WinPANP NSEMCDDZ  |TA NiA

Test Software ADT E‘f‘m—cs—w- hIA A NiA

NOTE: 1. The test was performed in C5 test room.

2. The calibration interval of the albove test instruments is 12 months and the

calibrations are traceable to CEPREINCHINA, GRGTICHIMA and NIM/CHIMA.
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Report No.: PV140508N005-2

o

Test Report No.: CE140508N005R1

4.6.3TEST PROCEDURE

a.
b

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

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

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.

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.

The dwell ime of the amplitude modulated carmier 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.

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

4.6.4DEVIATION FROM TEST STANDARD

Mo deviation.
s § Co. Lid. Mo 34, Cherwasiu Eleﬁm&mmﬁrl.l-lu.ule Tet.%mﬂﬁmﬁﬁ
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4 6.5TEST SETUP

Report No.: PV140508N005-2

AE1

1!

AE1

L

Tees
Generator

Ground Reference Plane

MNOTE: The EUT clearance from any metallic obsatacles 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 above 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.

B tas & Co., Lid. Mo, 34, Chermadu E.'IEIIII:I'I. Guantai Rd_, Houjie
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Test Report No.: CE140508N005R1
46,6 TEST RESULTS
TEST MODE See ltem 2.2 TEST VOLTAGE DC 300V
ENVIRONMENTAL 22 Sdeqg. C, 56.6% RH TESTED BY: Hei
CONDITIONS ~30eg. L, 50 PEsE
Test
Volta jecti
[wge Frequency Tested Line I':l;c::ijn Test Result Remark
Note™ (MHz)
10 0.15-80 AC Mains CDM-M32
10 0.15-80 DC line Clamp

MNote™: Tested Israel 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.
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EXEIFAE  Tegt Report Mo.: CE140508M005R1

Report No.: PV140508N005-2

47 POWER FREQUENCY MAGNETIC FIELD IMMUNITY TEST

4.7.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-3
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.  |MNext Cal.
Magnetic Field Tester HAEFELY MAG100.1 150579 Oct 18,13 |Oct 17,14
Test Software MUIA, A A MiA NiA

NOTE: 1. The test was performed in Shielding Room 843,

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

calibrations are traceable to CEPRENCHINA, GRGTICHIMA and NIM/CHIMA.

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.: CE140508N005R1

4.7.5 TEST SETUP

Test

Generator  —— : EUT

MOTE:

TASLETOP EQUIPMENT

Report No.: PV140508N005-2

The eqguipment 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 different orientations.

FLOOR-STAMDING EQUIPMENT

The eqguipment shall be subjected to the test magnetic field by using induction coils of suitable
dimensions. The test shall be repeated by moving and shifting the induction coils, in order fo test the
whole velume 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 hen be rotated by 90 degrees in order to expose the EUT 1o the test

field with different orientations.

Bureau Veritas Shenzhen Co., Lid. S it i o ' re
S s Gusngdong 523347, Ching
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4.7.6 TEST RESULTS

Report No.: PV140508N005-2

Test Report No.: CE140508MN005R1

TEST MODE ltem 2.2 TEST VOLTAGE  |DC 300v

ENVIRONMENTAL | _ |

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

MAGNETIC FIELD
DIRECTION TESTING RESULT REMARK

X - Poas A 30A/ m
Y - Axis A 304/ m
Z - Axis A J0A/ m

NOTE: A: There i1s no change compared with the initial operation dunng the test.
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Test Report Mo.: CE140508N005R1

.. PV140508N005-2

5 PHOTOGRAFHS OF THE TEST CONFIGURATION
CONMDUCTED EMISSION TEST
; Mo, 34, Chemiu Section. Guantai R, Houjie | Tel +85 750 8523 5656
et Vet Shenhiedy o, L, Town, Dongguan City, Fax: +85 789 8503 1080
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Report No.: PV140508N005-2

Test Report No.: CE140508MN005R1

RADIATED EMISSION TEST
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.
Test Report No.: CE140508MN005R1

HARMOMICS EMISSION TEST &
YWOLTAGE FLUCTUATIONS AND FLICKER TEST

ESD TEST

Mo 24, Chermastu Section, Guantai Rd ji Tel +85 To0 8583 5350
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Test Report No.: CE140508MN005R1

EFT TEST{AC Mains)
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Test Report Mo.: CE140508N005R1

EFT TEST (DC Port)
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6 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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Enclosure rear view
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Enclosure bottom view
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Internal view-1
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Internal view-2
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Internal view-4
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Main power board solder side view
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Control board solder side view

splay board component side view

Di
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isplay 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 | 4 7040015pG Chroma 62150H-1000S | 62150EF0048g | Monitored by Power
Power Supply Analyzer
DC Simulation | 4 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

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

Page 127 of 127

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

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT EN 50438 VER.1




