BUREAU
VERITAS

TEST REPORT
EN 50438

Requirements for the connection of micro-generators
in parallel with public low-voltage distribution ne

tworks

Report reference number .............. :

PV140609N0 58-2

Date of isSU€ ........cccvevevevvieen el 2014-09-24
Total number of pages...................... 127
Testing laboratory name ...............: Bureau Ve ritas Shenzhen

AdAreSS ....covvveeeiiiieeeeeee e, :

Co., Ltd. Dongguan Branch

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

ACCREDITEDI
ertificate # 2951.0

Applicant's name .........cccccceeeeeenes :

AdAreSS ....covvveeeiieeeeeeee e, :

Shenzhen SOFARSOLAR Co., Ltd.

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

Test specification

Standard..........ccceeeeieiiiiiie e :

EN 50438:2007
DIN EN 50438:2008

with deviations according the national network and system protection
for Poland

DIN V VDE V 0126-1-1:2006-02

Certificate........cooveveeerieiiiciee :
Test report form number. ................. :
Master TRF ... :

Certificate of compliance
EN50438

Bureau Veritas Consumer Products Services Germany GmbH

Test item description

Grid connected photovoltaic inverter

Trademark......ccoooovviveeieiiiieeieeeeeee :

Model / TYPE e :

SYFAR

SO AR

SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

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

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

Page 1 of 127




Report No.: PV140609N058-2

RAtiNGS ..eeveiiiiiieiiee e : SOFAR SOFAR SOFAR SOFAR SOFAR
3000TLM 3680TLM 4000TLM 4600TLM 5000TLM

MPP DC voltage range [V]............... : 160-500 165-500 175-500

Input DC voltage range [V]............... : 100-550, max. 600

Input DC current [A] ....ccovvveviieeennenns : 10/10 12/12 13/13 15/15

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

Output AC current [A]...ccceeeveineeennnen : 13 16 17,5 20 22

Output POWer [VA]........cooerveereenans : 3000 3680 4000 4600 5000
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Manufacturer's name..................... . Shenzhe n SOFARSOLAR Co., Ltd.

Factory address ........ccooccvveeeeeeennnnns : No. 8, Fulong road, Qingxi town, Dongguan city, Guangdong, China.
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2014-09-24 James Huang Initial report was written 0
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Test items particulars

Equipment mobility..........ccccccveeeeenns :  Permanent connection

Operating condition.............cccceveee.... : Continuous

Class of equipment ...........ccccvveeee.. . Class|

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

Mass of equipment [Kg].....cccceeerernns . SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM: 18kg

SOFAR 4600TLM, SOFAR 5000TLM: 19kg

Test case verdicts

Test case does not apply

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

Test item does meet

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

Test item does not meet

the requirement...........cccccceeeviiinnnen. © F(ail)

Testing

Date of receipt of test item ............... : 2014-06-09

Date(s) of performance test............. : 2014-06-09 to 2014-09-18

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 s:
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:

SYEAR  "gums S@FAR  ngum SOFAR tgumss
Model No.(F=fEE): SOFAR 3000TLM Mode| No (=S EHE): SOFAR 3680TLM Model No (F=REE): SOFAR 4000TLM
Vmax. DC input voltage Bk B AR E): OOV Vmax. DC input voltage (A ESR AR E): 600V Vmax. DC input voltage (S-X Eifge A RIE): OOV
DC input voltage range{3 A\ Bt FETEHE): 100-550V DC input voltage range( AEFFEREEE): 100-550V DG input voltage range(38 A Bt FRETEE): 100-5500
Imax. DG input curent( ok BN BT 2%10A Imax. DC input cument{ X Bt R A BT ) 2x124A Imax. DC input cumre nt(ERk BERTEA T ) 7x13A
Isc{max.} DC current (@ CE FUSEEE): 2x12A Isc{max.) DC current(@ AR TR 2x14A Iscimax.) DC current (S AEREE R ) 2x16A
Nominal grid voltage(STE R HE): 230V~ Nominal grid voltage( S EREAE): 230V~ Nominal grid voltage( fTEFERIEEE): 230V~
Nominal AC output current( S ) 13A Mominal AC output current(SEEHFER ) 164 Nominal AC output current{STE e 7 17.5A
Nominal grid fr A SRR ) 50Hz Nominal grid fre R ) 50Hz Nominal grid frequency(BlERE ISR ): 50Hz
Nominal output power (=g Ih4): 3000VA Nominal output power(SESIHI0): 3680VA Nominal output power(SIFE I ThaE): 4000VA
Power factor( 2 EE): 1{adjustable+-0.8) Power factor(TEZEE): 1{adjustable+/-0.8) Power factor{ THE ) 1(adjustable+-0.8)
Ingress protection (RS P65 Ingress protection(ERIPER): IP63 Ingress protection ({F4PZ4E): P65
Operating temperature range( L {ERE ): -25-+60°C Operating temperature range( T{ERIE): -25-460°C Operating temperature range( T {58 ): -25-460°C
Protective dass({FHFS51): Class | Protective dass({RFEE8I): Class | Protective dass({{RiFaEsl): Class |

Made in China({®REHliE )

Manufacturer: Shenzhen SOFARSOLAR Co., Ltd.
s BT ERAERERAT

VDE0126-1-1 VDE-AR-N 4105,G83/2 EN504 38,C10/11,
AS4777 RD1699,UTE C15-712-1

HACEAL. AAE

PV Grid Inverter

SYFAR

Made in China{-hEElE )

Made in China(R =l )

Manufacturer: Shenzhen SOFARSOLAR Co., Ltd.
i : FEiEiRaERAE

VDED126-1-1,VDE-AR-N 4105,G83/2 EN50438,C10/11,
AS4TTT RD1699,UTE C15-712-1

THACEAN AAE

PV Grid Inverter

S¢YFAR

SO as blaneiihika === HetRFHa i ERe
Model No.(FEEE): SOFAR 4600TLM Model No.(F=RELE): SOFAR 5000TLM
Vmax. DC input voltage (S ELfSS AR FE): 600V Vmax. DC input voltage (A Elife AR E): 00V
DC input voltage range| A\ Bl FEFEGE): 100-550V DC input voltage range(3 A\ B EEEEE): 100-550V
Imax. DC input cumrent( @k EASLA BT ) 2x15A Imax. DC input cument( SEA BB B ) 2x15A
Isc{max.) DC current(@ A E FHS IR ) 2x1BA Isc(max.) DC current (S FUERRER ) 2x1BA
MNominal grid Vﬁiﬂgﬁ[m%ﬁ%: 230V~ Nominal grid thgefm%ﬂ%&}_ 230V~
Nominal AC output current{SEHIHER FE): 204 Nominal AC output current{ ST HEE ) A
Nominal grid fr /| BT TR R A ) 50Hz Nominal grid frequency{ S ERE RS ): 50Hz
Mominal output power(SRTESIH THhee): 4600VA Nominal output power(BTE R ThE): S000VA
Power factor| 122 EY): 1{adjustable+-0 8) Power factor( THEEEE): 1(adjustable+/-0.8)
Ingress protection ((F455): IPGS Ingress protection ({FFS4E): IPBS
Operating temperature range( T{ERE): -25-+80°C Operating temperature range( T{EEE): -25-460°C
Protective dass({SPEE51): Class | Protective dass({F4FE51): Class |

Made in China(chEHHE )

Made in China("FE#liE )

Manufacturer: Shenzhen SOFARSOLAR Co., Lid.

HIES - RIS EEIR AT

VDEO0126-1-1VDE-AR-N 4105,G5%/3 EN50438,C10/11,
AS4T77 RD1699,UTE C15-712-1

ACEAL A AR

Manufacturer; Shenzhen SOFARSOLAR Co., Ltd.

iSRS I SRR L]

VDED126-1-1,G59/3 EN504 38, C 10/ 11 AS4777 RD1699,
UTE C15-71241

HACEAD.AAE

Manufacturer; Shenzhen SOFARSOLAR Co., Ltd.
Bt - B EnmEiRER LT

VDEO126-1-1 VDE-AR-N 4105,G5%/3 EN50438,C10/11,
AS4TTT RD1689,UTE C15-712-1

THIACEAD.AAE

SA1ES040E88001
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Report No.: PV140609N058-2

General product information:

The Solar Inverter converts DC voltage into AC voltage.

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

DC-Switch ~
(optional)

I
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B2 ]
1
1
I
I
PV2- 4 |
|
1 Input
]
H EMI
I
| Filter
w— Output I L
! i i
1 H b
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PVl - | - Filter { PE
H | |
| - I_E
i 1 : =
— i / : |
. . -1 i - i EI .
msulation [ g 2 z GFCI
A e ¥ B gl oa . ZE =
J5EEE ;
J T T _1 o= / wyl gl = X
;:3; — Mamn-DSP Slave-DSP

jE.
RS232

L g — RS-485 Dry-relay.
AN 11 ALl FEn [ 1 Wi-Fi(optional)

LCD Display

Figure 1 Block digram

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

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

The Slave DSP (UC35) is measures the grid voltage, AC current, grid frequency and residual current, also can
switch off the relays 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.

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Donaguan Branch v ' Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Differences of the models

The models SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM, SOFAR 4600TLM and SOFAR
5000TLM 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
3000TLM 3680TLM 4000TLM 4600TLM 5000TLM
Boost inductor 2,0mH 2,0mH 2,0mH 1,8mH 1,8mH
BUS capacitor 6 pcs 6 pcs 6 pcs 8 pcs 8 pcs
Inverter inductor 1035uH 1035uH 1035uH 0,75mH 0,75mH
DC switch and Wi-Fi module are optional.

The product was tested on:
Hardware version: V1.00
Software version: V1.00

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Donaguan Branch v ' Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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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%

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Donaguan Branch v ' Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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EN 50438:2007

Clause/8 | 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..............cccccecvvveeereneee..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

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

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

4212 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.

4.2.1.5 Changing settings of the interface protection......: | It is not possible for the user to P
alter the interface protection
settings

4.2.1.6 Combined protection devices for multiple The proper combined working of P

generatorsS........ccoeviiiiieeiieii e ieeee e eeeen ... ... | the protection is ensured

4.2.2 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)

4.2.4 Automatic reconnection after a network outage...: | >20s, see table 4.2.2 below

4.2.5 Synchronisation......................ccco ool | Automatic synchronisation of the P
inverter

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.
B Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Dz:}eauuar?ré?;mhenz en to., Ld. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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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............ccc i 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)

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
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EN 50438:2007

Clause/8

Requirement:

Remark:

erdict

D

(informative)

Type certification test results sheet

Noticed

P

E

(informative)

Countries allowing extensions of the
scope >16A

N/A

F

(informative)

Abbreviations

Noticed

G

(informative)

A-deviations

N/A

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
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Report No.: PV140609N058-2

EN 50438:2007
Clause Test Result
4.2.1.2 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
51 Harmonic current emission P
5.1 Voltage fluctuation and flicker N/A
5.2 DC injection P
53 Power factor P

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Donaguan Branch v ' Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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Test Results

4.2.1.2 Response to protection operation - fault co  ndition tests according DIN V VDE V

0126-1-1:2006-02 P
ambient temperature [°C] : 24,8 O
model/type of power supply : DC : 62150H-1000S 0
ype otp PRy AC : 61512
manufacturer of power supply : Chroma O
rated markings of power supply : DC: 0-1000V, 15kW ad
gsorp PRy AC: 0-300V, 18kW
component test condition | test fuse | fault condition
fault . result
No. AC DC time No. AC DC
PV voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R4 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID09. (PV voltage
over range)
PV voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R30 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID11. (PV voltage
fault)
PV voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter normal working.
detect R13 19,94 | 9,46 19,94 | 9,46A
A A A
PV voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter normal working.
detect R18 19,94 | 9,46 19,94 | 9,46A
A A A
PV current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R85 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID10. (PV current
fault)
PV current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R100 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID10. (PV current
fault)
Bus voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R44 19,94 | 9,46 0A | 0,02A |from grid immediately, Q14,
A A Q15, Q13, D40, C163
damaged, error message:
IDO2 (Grid voltage), ID04
(Grid frequency fault), ID14,
ID15 (PV current fault), ID23
(BUS voltage fault).
B Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Dzl;]eauuar?ré?;mhenz en to., Ld. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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component ¢ test condition | test fuse | fault condition
ault : result
No. AC DC time No. AC DC
Bus voltage Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R75 19,94 | 9.46 0A | 0,02A |from grid immediately, Q14,
A A Q15, Q13, D40 damaged,
error message: ID02 (Grid
voltage), ID04 (Grid
frequency fault), ID14, ID15
(PV current fault), ID23 (BUS
voltage fault).
ISO detect Open before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
R37 start 0,02 | 0,02 0,02A | 0,02A | error message: ID56. (ISO
A A fault)
ISO detect Open before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
R239 start 0,02 | 0,02 0,02A | 0,02A | error message: ID56. (ISO
A A fault)
AC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R170 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID15, ID16, ID70.
(AC current over range)
AC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R172 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID15, ID16, ID70.
(AC current over range)
DC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R108 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: 1D28. (DC current
fault).
DC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC39 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID14. (DC current
over range).
DC current Open 230V | 500V | 2 Min. - 230V | 500V |PV inverter disconnected
detect R112 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: D10, ID30. (DC
current fault).
AC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC40 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID28. (DC current
over range).
DC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R117 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID10. (DC current
fault).
DC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R118 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID10. (DC current
fault).
DC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R123 19,94 | 9,46 0,02A | 0,02A | from grid immediately, error
A A message: ID30. (DC current
over range).
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Report No.: PV140609N058-2
component ¢ test condition | test fuse | fault condition
ault : result
No. AC DC time No. AC DC
AC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC21 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID15. (AC current
over range).
AC current Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC61 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID15. (AC current
over range).
GFCl detect | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
R151 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID12. (GFCI fault).
GFCl detect | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
R161 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID12. (GFCI fault).
Relay detect | Short before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
RY1 Pin3-4 start 0,02 | 0,02 0,02A | 0,02A | error message: ID55, ID77.
A A (Relay fault).
Relay detect | Short before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
RY2 Pin3-4 start 0,02 | 0,02 0,02A | 0,02A | error message: ID55, ID77.
A A (Relay fault).
Relay detect | Short before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
RY3 Pin3-4 start 0,02 | 0,02 0,02A | 0,02A | error message: ID55, ID77.
A A (Relay fault).
Relay detect | Short before | 230V | 500V | 2 Min. -- 230V | 500V | PV inverter can not start up,
RY4 Pin3-4 start 0,02 | 0,02 0,02A | 0,02A | error message: ID55, ID77.
A A (Relay fault).
Grid voltage | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R179 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID02 (AC voltage
under range), ID55 (Relay
fault).
Grid voltage | Short 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R179 19,94 | 9,46 0,02A | 0,02A | from grid immediately, error
A A message: ID01 (AC voltage
over range).
Grid voltage | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R189 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID02 (AC voltage
under range), ID55 (Relay
fault).
Grid voltage | Short 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect R189 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID01 (AC voltage
over range).
Grid voltage | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC14 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID02 (AC voltage
under range), ID55 (Relay
fault).
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Report No.: PV140609N058-2
component ¢ test condition | test fuse | fault condition
ault : result
No. AC DC time No. AC DC
Grid voltage | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC20 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
A A message: ID02 (AC voltage
under range), ID55 (Relay
fault).
Grid voltage | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
detect RC16 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: ID01, ID02, ID04,
ID49 (Grid voltage fault).
Loss of Short 230V | 500V | 2 Min. - 230V | 500V |PV inverter disconnected
control 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
CC100 A A message: DSP communicate
fail
Loss of Short 230V | 500V | 2 Min. - 230V | 500V |PV inverter disconnected
control XLC 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
A A message: DSP communicate
fail
Communicatio | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
n 19,94 | 9.46 0,02A | 0,02A | from grid immediately, error
microcontrolle A A message: ID 53 (SPI
r defect Communication fault)
UC34 Pin 31
Communicatio | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
n 19,94 | 9,46 0,02A | 0,02A |from grid immediately, error
microcontrolle A A message: ID 53 (SPI
r defect Communication fault)
UC34 Pin 37
Communicatio | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
n 19,94 | 9,46 0,02A | 0,02A | from grid immediately, error
microcontrolle A A message: ID 53 (SPI
r defect Communication fault)
UC34 Pin 44
Communicatio | Open 230V | 500V | 2 Min. -- 230V | 500V | PV inverter disconnected
n 19,94 | 9,46 0,02A | 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 ensured during single fault.

The tests had been performed on the SOFAR 5000TLM is valid for the SOFAR 3000TLM, SOFAR 3680TLM,
SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated by software.

Addendum — Shutdown device

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
insulation or simple separation based on the PV working voltage.
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Report No.: PV140609N058-2
4.2.2 Interface protection settings — Over / under  voltage =

(4.2.3) Automatic reconnection after a network outa  ge

Output power: 960W

Test Condition Frequency: 50+/-0,2Hz

Phase Limit Trip value Voltage step Rec_onnection Dis_connection Limit
V] V] V] time [s] time [ms] [ms]
201V to 191V 1414
201V to 191V 1421
BMAUN | 1965 | 201Vto 191V 78 1426 1500
' 201V to 191V 1410
L1 201V to 191V 1427
258V to 268V 167
115% of 258V to 268V 170
Un 263,5 258V to 268V 78 157 200
=264,5 258V to 268V 146
258V to 268V 149
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 5000TLM is valid for the SOFAR 3000TLM, SOFAR 3680TLM,

SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated by
software.
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Report No.: PV140609N058-2

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 e
Trip value Setting [V] 264,5
Setting values of the Setting T+ T [s] 600
protection: 9 1 disconnection trip value
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: 487 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 1: No disconnection _ _
Phase 2- N/A D|sconnect|cl)3r|1ai2c.)uld not take
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: 287 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 5000TLM is valid for the SOFAR 3000TLM, SOFAR 3680TLM,
SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated by software.
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Report No.: PV140609N058-2

4.2.2 Interface protection settings — Over / under  frequency =

(4.2.4) Automatic reconnection after a network outa  ge

Test Output power: 960W

conditions Uy = 230Vac

Under frequency Over frequency

Parameter Frequency Time Frequency Time

Output ~85% of U ~115% of ~85% of U ~115% 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 50,99Hz | 50,99Hz | 50,99Hz
413 418 404 418 432 426
406 418 414 428 418 424

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

time [ms] 46 5Hz 402 416 416 51 5Hz 424 426 434
412 412 418 430 416 433
413 404 412 428 430 436

F_{econn.ectlon >= 20 785 >= 20 785

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 5000TLM is valid for the SOFAR 3000TLM, SOFAR 3680TLM,
SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated by software.
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Report No.: PV140609N058-2

Under frequency

Agilent Technologies WED SEP 03 17.02:37 2014
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Report No.: PV140609N058-2

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 5s
Output power Min. ~25% Medium ~50% Max. ~100%
Osc. Parameter disconnect time [s] disconnect time [s] disconnect time [s]
- 5% 0,402 0,230 0,208
- 4% 0,413 0,275 0,270
- 3% 0,404 0,268 0,239
- 2% 0,305 0,270 0,371
- 1% 0,364 0,354 0,377
0% 0,304 0,295 0,286
+1% 0,228 0,292 0,349
+2 % 0,385 0,320 0,347
+3 % 0,281 0,266 0,268
+4 % 0,274 0,260 0,226
+5 % 0,247 0,190 0,226
L=71,20 mH L=35,82 mH L=18,28 mH
Parameter at 0% R=46,28 Q R=23,20 Q R=11,71Q
C=138,58 uF C=277,15 uF C=545,04 uF

Note:

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

The tests had been performed on the SOFAR 5000TLM is valid for the SOFAR 3000TLM, SOFAR 3680TLM,
SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated by

software.
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Report No.: PV140609N058-2

5.1 Harmonic current emission (EN 61000-3-2) (SOFAR  3000TLM) P
Watts [kW] 3,004
Vrms [V] 231,0
Arms [A] 13,015
Frequency [Hz] 50,00
THD [%] 1,93
Harmonics Current Magnitude [A] % of Fundamental Phase HarTi?:i'fs C[::]rrent
1st 13,012 -- Single Phase N/A
2nd 0,023 0,18 Single Phase 1,080
3rd 0,191 1,47 Single Phase 2,300
4th 0,020 0,15 Single Phase 0,430
5th 0,051 0,39 Single Phase 1,140
6th 0,014 0,11 Single Phase 0,300
7th 0,048 0,37 Single Phase 0,770
8th 0,010 0,08 Single Phase 0,230
9th 0,053 0,40 Single Phase 0,400
10th 0,009 0,07 Single Phase 0,184
11th 0,054 0,41 Single Phase 0,330
12th 0,008 0,06 Single Phase 0,153
13th 0,054 0,42 Single Phase 0,210
14th 0,007 0,06 Single Phase 0,131
15th 0,055 0,42 Single Phase 0,150
16th 0,007 0,06 Single Phase 0,115
17th 0,050 0,39 Single Phase 0,132
18th 0,007 0,06 Single Phase 0,102
19th 0,044 0,34 Single Phase 0,118
20th 0,006 0,05 Single Phase 0,092
21th 0,040 0,30 Single Phase 0,107
22th 0,005 0,04 Single Phase 0,084
23th 0,036 0,27 Single Phase 0,098
24th 0,006 0,05 Single Phase 0,077
25th 0,031 0,24 Single Phase 0,090
26th 0,005 0,04 Single Phase 0,071
27th 0,026 0,20 Single Phase 0,083
28th 0,005 0,04 Single Phase 0,066
29th 0,022 0,17 Single Phase 0,078
30th 0,005 0,04 Single Phase 0,061
31th 0,020 0,15 Single Phase 0,073
32th 0,004 0,03 Single Phase 0,058
33th 0,018 0,14 Single Phase 0,068
34th 0,004 0,03 Single Phase 0,054
35th 0,014 0,11 Single Phase 0,064
36th 0,007 0,06 Single Phase 0,051
37th 0,012 0,09 Single Phase 0,061
38th 0,003 0,03 Single Phase 0,048
39th 0,011 0,08 Single Phase 0,058
40th 0,004 0,03 Single Phase 0,046
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.: PV140609N058-2
5.1 Harmonic current emission (EN 61000-3-2) (SOFAR  3680TLM) P
Watts [kW] 3,570
Vrms [V] 230,9
Arms [A] 15,472
Frequency [Hz] 50,00
THD [%] 1,83
Harmonics Current Magnitude [A] % of Fundamental Phase Harnlj%;::sc[lx]rrent
1st 15,469 -- Single Phase N/A
2nd 0,036 0,23 Single Phase 1,080
3rd 0,230 1,49 Single Phase 2,300
4th 0,027 0,18 Single Phase 0,430
5th 0,051 0,33 Single Phase 1,140
6th 0,021 0,14 Single Phase 0,300
7th 0,040 0,26 Single Phase 0,770
8th 0,024 0,15 Single Phase 0,230
9th 0,070 0,45 Single Phase 0,400
10th 0,018 0,12 Single Phase 0,184
11th 0,047 0,30 Single Phase 0,330
12th 0,010 0,07 Single Phase 0,153
13th 0,048 0,31 Single Phase 0,210
14th 0,014 0,09 Single Phase 0,131
15th 0,062 0,40 Single Phase 0,150
16th 0,016 0,10 Single Phase 0,115
17th 0,038 0,25 Single Phase 0,132
18th 0,011 0,07 Single Phase 0,102
19th 0,041 0,27 Single Phase 0,118
20th 0,007 0,05 Single Phase 0,092
21th 0,036 0,23 Single Phase 0,107
22th 0,008 0,05 Single Phase 0,084
23th 0,028 0,18 Single Phase 0,098
24th 0,009 0,06 Single Phase 0,077
25th 0,024 0,16 Single Phase 0,090
26th 0,006 0,04 Single Phase 0,071
27th 0,022 0,14 Single Phase 0,083
28th 0,006 0,04 Single Phase 0,066
29th 0,016 0,11 Single Phase 0,078
30th 0,006 0,04 Single Phase 0,061
31th 0,014 0,09 Single Phase 0,073
32th 0,004 0,03 Single Phase 0,058
33th 0,010 0,07 Single Phase 0,068
34th 0,006 0,04 Single Phase 0,054
35th 0,008 0,05 Single Phase 0,064
36th 0,004 0,03 Single Phase 0,051
37th 0,006 0,04 Single Phase 0,061
38th 0,004 0,03 Single Phase 0,048
39th 0,006 0,04 Single Phase 0,058
40th 0,003 0,02 Single Phase 0,046
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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5.1 Harmonic current emission (EN 61000-3-12) (SOFA R 4000TLM) P
Watts [kW] 4,027
Vrms [V] 231,0
Arms [A] 17,442
Frequency [Hz] 50,00
THD [%] 1,81
PWHD [%] 2,91
Harmonics Current Magnitude [A] % of Fundamental Phase Harm'on'lc Col
Limits [%]
1st 17,440 -- Single Phase N/A
2nd 0,029 0,16 Single Phase 8
3rd 0,262 1,50 Single Phase 216
4th 0,030 0,17 Single Phase 4
5th 0,066 0,38 Single Phase 10,7
6th 0,025 0,14 Single Phase 2,67
7th 0,048 0,27 Single Phase 7,2
8th 0,013 0,07 Single Phase 2
9th 0,044 0,25 Single Phase 3,8
10th 0,024 0,14 Single Phase 1,6
11th 0,076 0,44 Single Phase 3,1
12th 0,018 0,10 Single Phase 1,33
13th 0,057 0,33 Single Phase 2
14th 0,014 0,08 Single Phase N/A
15th 0,040 0,23 Single Phase N/A
16th 0,018 0,10 Single Phase N/A
17th 0,055 0,31 Single Phase N/A
18th 0,010 0,06 Single Phase N/A
19th 0,047 0,27 Single Phase N/A
20th 0,012 0,07 Single Phase N/A
21th 0,032 0,18 Single Phase N/A
22th 0,011 0,06 Single Phase N/A
23th 0,030 0,17 Single Phase N/A
24th 0,008 0,05 Single Phase N/A
25th 0,030 0,17 Single Phase N/A
26th 0,013 0,08 Single Phase N/A
27th 0,024 0,14 Single Phase N/A
28th 0,007 0,04 Single Phase N/A
29th 0,018 0,10 Single Phase N/A
30th 0,009 0,05 Single Phase N/A
31th 0,015 0,09 Single Phase N/A
32th 0,008 0,05 Single Phase N/A
33th 0,010 0,06 Single Phase N/A
34th 0,005 0,03 Single Phase N/A
35th 0,008 0,05 Single Phase N/A
36th 0,007 0,04 Single Phase N/A
37th 0,009 0,05 Single Phase N/A
38th 0,005 0,03 Single Phase N/A
39th 0,006 0,03 Single Phase N/A
40th 0,005 0,03 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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5.1 Harmonic current emission (EN 61000-3-12) (SOFA R 5000TLM) P
Watts [kKW] 4,998
Vrms [V] 233,2
Arms [A] 21,450
Frequency [HZ] 50,00
THD [%] 1,69
PWHD [%] 3,16
Harmonics Current Magnitude [A] % of Fundamental Phase Harm_on_lc Cllipeint
Limits [%]
1st 21,446 -- Single Phase N/A
2nd 0,050 0,23 Single Phase 8
3rd 0,287 1,34 Single Phase 21,6
4th 0,041 0,19 Single Phase 4
5th 0,074 0,34 Single Phase 10,7
6th 0,029 0,14 Single Phase 2,67
7th 0,057 0,26 Single Phase 7,2
8th 0,022 0,10 Single Phase 2
9th 0,051 0,24 Single Phase 3,8
10th 0,034 0,16 Single Phase 1,6
11th 0,089 0,42 Single Phase 3,1
12th 0,021 0,10 Single Phase 1,33
13th 0,072 0,33 Single Phase 2
14th 0,017 0,08 Single Phase N/A
15th 0,047 0,22 Single Phase N/A
16th 0,018 0,08 Single Phase N/A
17th 0,065 0,30 Single Phase N/A
18th 0,011 0,05 Single Phase N/A
19th 0,065 0,30 Single Phase N/A
20th 0,017 0,08 Single Phase N/A
21th 0,040 0,19 Single Phase N/A
22th 0,011 0,05 Single Phase N/A
23th 0,041 0,19 Single Phase N/A
24th 0,014 0,06 Single Phase N/A
25th 0,043 0,20 Single Phase N/A
26th 0,014 0,07 Single Phase N/A
27th 0,029 0,14 Single Phase N/A
28th 0,009 0,04 Single Phase N/A
29th 0,025 0,12 Single Phase N/A
30th 0,016 0,07 Single Phase N/A
31th 0,025 0,12 Single Phase N/A
32th 0,015 0,07 Single Phase N/A
33th 0,018 0,08 Single Phase N/A
34th 0,012 0,05 Single Phase N/A
35th 0,016 0,08 Single Phase N/A
36th 0,012 0,06 Single Phase N/A
37th 0,016 0,07 Single Phase N/A
38th 0,008 0,04 Single Phase N/A
39th 0,011 0,05 Single Phase N/A
40th 0,008 0,04 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 5000TLM, SOFAR 4000TLM, SOFAR 3680TLM, and SOFAR
3000TLM are valid for the SOFAR 4600TLM, since it is same as in hardware and just power derated by
software.
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5.1 Voltage fluctuation and flicker

N/A

Test conditions

Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-3/

EN61000-3-3
Starting Stopping Running
Limit 3,3% 3,3% P+=1,0 P,=0,65
Test value *

Note:

Zmax = Zret *3,3% / dc(Pn)

more than 16A.

Mains Impedance according EN61000-3-3 / EN61000-3-11:
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben

** see Annex No. 1 — EMC Test report

*The stationary deviance of dc% is bigger than the dynamic deviance of d,.« at starting and stopping.
Rmax = Q; jXmax= Q @50HZ (|Znax| = Q)
Rn= Q; X, = Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on d.:

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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
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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 3000TLM

max. test value (phase L1) [mA] 19,1 mA 17,3 mA 16,4 mA

SOFAR 5000TLM

max. test value (phase L1) [mA] 51mA 5,5 mA -7,1 mA

Diagram of permanent dc-injection;: SOFAR 3000TLM

3500 0.08
3000 - 0.06
2500 - 0.04
- 0.02
2000 -Hipieipnidonaliomaimmiiaispiatininiuuminalines
[w] -0 [A]
1500
- -0.02
1000
- -0.04
500 - -0.06
0 T T T T T T T T T T T T T T T T T T T —008
L T T e e R e T T e T e TR TR O T TR O T DO T T B I |
o O O O g O O O Q0 0 0O 0 0 0 9 o o o9
~N = O 00 O N = WU 0 O N = W 0 O N < W
Lo T B B IR B o Y o Y o T o A o A o o T o o T o B o I o 3 ]
Time [0,55]
Power [W] =—Idc[A] =—LimitIdc[A]
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Diagram of permanent dc-injection;: SOFAR 5000TLM

6000 0.15
5000 0.1
4000 0.05
[w] 3000 _mw—w 0 [A]

2000 -0.05
1000 -0.1

0 T T T T T T T T T T T T T T — -0.15

AROGRGR SR ORGSR RN '\,@\ '\;@'» \?9\, @Q'» \@’\ \2)0'\,
Time [s]
Power [W] =—Idc[A] =—LimitIdc[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 5000TLM and SOFAR 3000TLM are valid for the SOFAR
3680TLM, SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated
by software.
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5.3 Power factor p
SOFAR 3000TLM

Test conditions Uinput = 500V
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 5000TLM
Test conditions Uinput = 500V
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:

by software.

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 5000TLM and SOFAR 3000TLM are valid for the SOFAR

3680TLM, SOFAR 4000TLM and SOFAR 4600TLM, since it is same as in hardware and just power derated

Bureau Veritas Shenzhen Co., Ltd.
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Annex 1
EMC Test Report
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ATTESTATION
of conformity with European Directives

Attestation Number: 1488 AB0609N058001

Product: PV Grid Inverter
Brand Name: 5 @’ FAR
SO—AaRR
Model: SOFAR 3000TLM, SOFAR 4000TLM, SOFAR 5000TLM
Additional Model: SOFAR 3680TLM, SOFAR 4600TLM
Applicant: Shenzhen SOFARSOLAR Co., Ltd.
Address: 3A-1, Huake Building, East Technology Park, Qiaoxiang Road, Nanshan District,
Shenzhen, China.
Technical DC Input: DC 100 - 550V, 10A/10A For SOFAR 3000TLM;

Characteristics: DC Input: DC 100 - 550V, 12A/12A For SOFAR 3680TLM;
DC Input: DC 100 - 550V, 13A/13A For SOFAR 4000TLM;
DC Input: DC 100 - 550V, 15A/15A For SOFAR 4600TLM;
DC Input: DC 100 - 550V, 15A/15A For SOFAR 5000TLM
Qutput: AC 230V, 50/60Hz, Power: 3000VA / 3680VA / 4000VA / 4600VA / 5000VA
Qutput Voltage/Current: SOFAR 3000TLM:AC 230V/13A; SOFAR 3680TLM:AC
230V/16A; SOFAR 4000TLM: AC 230V/17.5A; SOFAR 4680TLM: AC 230V/20A;
SOFAR 5000TLM:AC 230V/22A

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 61000-3-12:2011
EN 61000-3-11:2000 CE140609N058 Sep. 12, 2014

EN 61000-3-3:2013
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
be affixed if all relevant and effective European Directives with CE are applicable.
Supervisor
EMC Department

W"V

Name: Madison Luo
Date: Sep. 12, 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., Tel.: +86 769 8593 5656

Houjie Town. Dongguan Cy. Fax: +86 769 8593 1080
Guangdong 5233942, China

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
Email:customerservice dg@cn bureauveritas.com
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TEST REPORT

Fimsl Lale
et TR

Applicant Shenzhen SOFARSOLAR Co., Lid.
Addl 34-1, Huake Building, East Technology Park, Qiacxiang Road, Manshan Districk,
ress !
Shenzhen, China
facture
Manufactrer of | cpenzhen SOFARSOLAR Co., Ltd.
Supplier
3A-1. Huake Building, East Technology
Address Park, Qiaoxiang Road. Manshan District,
Shenzhen, China.
Product PV Gnd Inverter
Brand Name 5 ﬁ FAR
=
I SOFAR 2000TLM, SOFAR 4000TLM,
SOFAR S000TLM

Additional Model & | SOFAR 3680TLM, SOFAR 4600TLM;
Mode! Difference See ttam 2.1

Diate of tests

Jun. 09, 2014 ~ 5ep. 12, 2014

The submitted sample of the above eguipment has been tested for according to following European
Cirective - Electromagnetic directive 2004/108/EC and the tests have been camied out according o the
reguirements of the following standands:

(=] EN 61000-6-3:2007 + Al:2011

(£ EM 61000-3-2:2006 + A1:2009 + AZ:2009
] EN &1000-3-12:2011

(] EM 61000-3-11:2000

(] EM &1000-3-3:2013

(€] EN 61000-6-2:2005

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

Testad by Breeze Jiang
Project Engineer / EMC Department

Approved by Madison Luo
Supervisor | EMC Department

W_u—' f E 3 :I E .-1'/"‘1
Date: Sep. 12, 2014
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1

SUMMARY OF TEST RESULTS
The EUT has been tested acconding to the following specifications:
EMISSION
Standard Test Type Result Remarks
Meets requirement limit
Conducted test PASS |Minimum passing margin is
ENG1000-6-3:2007+ —5.47 dB at 16.16016MHz
A1:2011 i Meets limits minimum
Radiated test PASS (passing margin is

(30MHz~1GHz)
—3.66 dB at 54 856MHz

EN 61000-3-2:2006 +

Harmanic curment

A1-2009 + A2-2009 emissions PASS |Mests the requirements.
i Harmanic curment .
EN 61000-2-12:2011 emissions PASS |Meets the requirements.
EN 61000-3-3:2013 Voltage fluctualions | 5o |\eets the requirements.
& flicker
EN 61000-3-11-2000 Eﬁ'ﬂ;ﬁﬁ;ﬂumuaﬁms PASS |Mests the requirements.
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IMMUNITY (EN 61000-6-2:2005)
Standard Test Type Result Remarks
S— e
IEC 61000-4-2:2008 |discharge PASS 4KV Contact dischar
immunity test charge,
Performance Criterion A
Radio-Frequency Electromagnetic
Radiated, Field Susceptibility Test — RS:
IEC 61000-4-3:2005 + | radio-frequency, pagg 80-1000 MHz, 10Vim, 80% AM (1kHz),
A1:2007+A2:2010 eleciromagnetic 1400-2000 MHz, 3V/m, 80% AM (1kHz)
field immunity test 2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Criterion A
comcares | SRl TS £5T
|IEC 61000-4-4:2012 [transient / burst PASS o '
immunity test. DC Power line: 2w
Performance Criterion A
Surge Immunity Test:
1.2/50 us Open Circuit Voltage, 8 20
Surge immunity us Short Cir_cuit Qurrent_,
|EC 61000-4-5:2005 test 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 ﬁjgﬁ‘;ﬁgfﬁ PASS |0.15-80 MHz, 10Vrms, 80% AM, 1kHz,
radio-frequency Performance Criterion A
fields
Power frequency Power Frequency Magnetic Field Test,
|EC 61000-4-8:2009 |magnetic field PASS |50 Hz / 60Hz, 304A/m,
immunity test. Performance Criterion A
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1.1 MEASUREMENT UNCERTAINTY
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 66 dB
Radiated Disturbance Test 30MHz ~ 1000MHz + /-4.06 dB
Mo 34, Chenwulu Section, Guantal Rd., Houjle | Tel +86 769 B553 5656
:ﬁ;mﬁ;‘“m" Co., L Town, Dongguan Chy, Fauc +8E 760 BSS3 1080
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2 GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

PRODUCT PV Grid Inverter
MODEL NO. SOFAR 3000TLM, SOFAR 4000TLM, SOFAR 5000TLM
ADDITIONAL

SOFAR 3680TLM, SOFAR 4600TLM;

DC Input: DC 100 - 550V, 10AM10A For SOFAR 3000TLM,
DC Input: DC 100 - 550V, 124/12A For SOFAR 3680TLM;
OC Input: DC 100 - 550V, 13A/M13A For SOFAR 4000TLM,
DC Input: DC 100 - 550V, 15A/15A For SOFAR 4600TLM;
DC Input: DC 100 - 550V, 15A/M15A For SOFAR 5000TLM
POWER SUPPLY | Oulpui: AC 230V, 50/60Hz, Power. 3000VA f 3680VA [
4000VA ! 4600VA J S000VA

Output Voitage/Current SOFAR 3000TLM:AC 230VA34;
SOFAR 3680TLM-AC 230VI16A; SOFAR 4000TLM: AC
230VIT.5A; SOFAR 4680TLM: AC 230204, SOFAR

MODEL

S000TLM:AC 230VI224

S TIARE V1.00

VERSION

HARDWARE \1.00

VERSION

THE HIGHEST

OPERATING Below 108MHz

FREQUENCY

DATA CABLE DC Cable: Unshielded, Detachable 1.5m;

SUPPLIED AC Cable: Unshizlded; Detachable 1.5m;
NOTE:

1. Forihe test results, the EUT had been tested with all condifions. But cnly the
worst case was showed in test report.

2. Fora more detailed features description, please refer to the manufaciurer's
specifications or the User's Manual

3. All models shell inciude red, blue, white and other colors. All models of DC
switch and WIiFl module is optional accessaories, optional installation according to
the need of client.

4. This is a series of PV Gnd inverter with the same as in hardware except the
amount of BUS capacitor, inverter inductor and Boost inductar are different.
Identical in software the output power just adjusted by software; models SOFAR
J000TLM, SOFAR 4000TLM and SOFAR 5000TLM are selected to test. Full test
was performed for the model SOFAR S000TLM, and partial test for the models
SOFAR 3000TLM and SOFAR 4000TLM.

2 - ESCA S
i = Co. Lid. Mo, 32, Chenwulu Section, Guantasl Rd,, Houjle | Tet +36 762 BS53 5656
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Ratings - e e SOFAR SOFAR SOFAR SOFAR SOFAR
3000TLM 36B0TLM 4000TLM AG00TLM 5000TLM
Full Load MPP DC voltage range [V]: 160-500 185-500 175-500
Imput OC voltage range [V] .ot 100-550, max. 500
Input DM current [A]... 10AMDA 1240124 134134 154154
Output AC voltage V]t 2300, 50ME0Hz
Output AC curment [A] oo 13A 18A 17.5A 204, 224
Crutput poswer [VA] e 30000A 3580MA A0000VA 460004 S0000A
5. Model Difference:
Difference: SOFAR SOFAR SOFAR SOFAR SOFAR
3000TLM 3GA0TLM 4000TLM 4800TLM 5000TLM
Boost inductor 2.0mH 2.0mH 2.0mH 1.8mH 1.8mH
Bus capacitor Gipcs Gipcs Bpcs Bpcs Bpcs
Imeerter inductor 1035uH 1035uH 1035uH 0.75mH 0.75mH

Bureau Veritzs Shanzhen Co., Lid.
Dongguan Branch
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2.2 DESCRIPTION OF TEST MODES

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.: PV140609N058-2

Test Mode TEST VOLTAGE Model
Grid and Full Load DC 200V SOFAR 3000TLM
Grid and Full Load DC 200V SOFAR 4000TLM
Grid and Full Load DC 200V
Grid and Full Load DC 360V SOFAR 5000TLM
Grid and Full Load DC 500V
For Radiated Emission Test

Test Mode TEST VOLTAGE Model
Grid and Full Load DC 200V SOFAR 3000TLM
Grid and Full Load DC 200V SOFAR 4000TLM
Grid and Full Load DC 200V
Grid and Full Load DC 360V SOFAR 5000TLM
Grid and Full Load DC 500V

For Harmaonics and Flicker Tests

Test Mode TEST VOLTAGE Model
Grid and Full Load DC 200V SOFAR 3000TLM
Grid and Full Load DC 200V SOFAR 5000TLM
For Immunity Test

Test Mode TEST VOLTAGE Model
Grid and 10% Load Dz 200V SOFAR 5000TLM

Mo 34, Chenwulu Section, Guantal Rd., Houjle

Town, Dongguan Chy,
Gauangdong 523942, China
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2.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

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

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

EM 61000-3-2:2006 + A1:2009 + A2:2009
EM 61000-3-12:2011

EM 61000-3-3:2008

EN 61000-3-11:2000

EN 61000-6-2:2005

IEC 61000-4-2:2008

IEC 61000-4-3:2005 + A1:2007 + A222010
IEC 61000-4-4:2012

IEC 61000-4-5-2005

IEC 61000-4-6:2008

IEC 61000-4-8:2009

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

2.4 DESCRIPTION OF SUFPPORT UNITS

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

NO. FRODUCT BRAMND MODEL NO. SERIAL NO. FCCID
1 DC Source Chroma 62150H-10005 G20028E00120 MIA
2 DC Source Chroma 62150H-10005 G2150EFDO4E8 MIA

NO. SIGMAL CABLE DESCRIFTION OF THE ABOVE SUPPORT UNITS
1 |AC Line: Unshielded, Detachable 2.0m, DC Line: Unshielded, Detachable 3.0m;

2 |AC Line: Unshielded, Detachable 2.0m, DC Line: Unshielded, Detachable 3.0m;

No. 34, Chenwulu Section, Guantal Rd., Houjle | Tel +86 769 8553 5656
Town, Dongguan Chy, Fao- +56 768 BS53 1080
Gugngdong 523542, China Emall: cumtomenssivios o il
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3 EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT
2.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

Class A (dBuV) Class B (dBuV)
QU i) Quasi-peak| Average [CQuasi-peak| Average
0.15-05 [ L] 66 - 56 56 - 46
050-50 73 G0 56 46
50-300 73 &0 60 50

Mote: (1) The lower limit shall apply at the transition frequencies.
{2) The limit decreases in line with the logarithm of the frequency in the
range of 0.15 to 0.50 MHz.
(3] All emanations from a class A/B digital device or system, including
any network of conductors and apparatus connected thereto, shall
not exceed the level of fizld strengths specified above.

3.1.2 TEST INSTRUMENTS

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

EMI Test Receiver Rohde&Schwarz  |ESCS30 100198 May 17,14 [May 16,15

Pulse Limiter Rohde&Schware  |ESH3-Z2 foo16a Oct 12,13 [Oct 11,14

Artificial Mains Network |Richde&Schwarz  |ESH2-Z5 100071 May 13,14 |May 12,15
ADT Cond ,

Test saftware ADT WTaT A A M

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

calibrations are traceable to CEPREVCHINA, GRGTICHINA and NIMICHIMA.
2 The test was performed in shielding room 843,

2 - - T ESCA S
i = Do L. Mo, 32, Chenwulu Section, Guantdl Rd., Houjliz EL +36 763 B503 5656

Town, Dongguan Chy, Far +56 TE B353 1080
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3.1.3 TEST PROCEDURE

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 (LISW). Other support units were connected to the power
mains through anather LISN. The two LISNs provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

. 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
Mo, 34, Chenwulu Section, Guantal Rd., Houlle | Tek: +86 769 BS53 5656
E"m“m“'ﬂ'hm“ fm"“ zhen Co., Lid. Town, Donigguan Chy, Fax +36 7ED BSO3 1050
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3.1.5 TEST SETUP

Vertical Ground

— Reference Plane Test Receiver
_...r"f /
. FOT | C—
EUT M_‘_ o o 9 o
s0em o e P oo o
B80cm
LISN
] 1 | 1 e 1]
I =

\ Horizontal Ground

Reference Plane

Mote: 1.Support units were connected to second LISN.
2 Both of LISNs ([AMMN) are BOcm from EUT and at least B0cm
from other units and other metal planes support units.

3.1.8 EUT OPERATING CONDITIONS

a. Tumed 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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3.1.7T TEST RESULTS

Test Report Mo.- CE140605N058

Report No.: PV140609N058-2

TEST MODE Gnd and Full Load GdB BAMDWIDTH (2 kHz
TEST VOLTAGE DC 200V PHASE Lime {L)
ENVIRONMENTAL :
CONDITIONS 25 deg. C, 55% RH TESTED BY: Xue Wang
Emission — .
Freq. Corr. | Reading Value P Limnit Margin
Mo Factor [dB [uV]] [dE {uV]] [dB {uv}] {dB}
[MHz] (dB} GQL.F A QP BN GQ.F AV, QP Ay
1 017344 6.50 3532 1 2214 | 4182 | 28364 | 8470 [ 5470 | 2287 | -26.15
2 | 0.23684 8.26 3806 | 3564 | 47.32 | 4480 | 8210 | 5210 | 1478 | 7.20
3 | 02823 B.35 3512 | 3314 | 4447 | 4240 | 8073 | 5073 | 1626 | B8.24
4 | 088047 8.74 3082 | 23.04 | 4062 | 3278 | 56.00 | 45.00 | -1538 | -13.22
5 | 3.83084 8.95 22.02 | 16086 | 31.98 | 26.62 | 56.00 | 46.00 | -24.02 | -18.358
6 | 1616016 | 1043 | 3746 | 34.40 | 4789 | 4453 | 6000 | 5000 | 4211 | -547

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

HEaw
T Pech Trane [~
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- LA E Jﬂh‘f sy
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TEST MODE Grid and Full Load  |6dB BANDWIDTH |9 kHz
TEST VOLTAGE DC 200 PHASE Meutral (M)
ENVIRONMENTAL ; -
bbbt 25deg. C,55% RH  |TESTED BY: Xus Wang
2 Emission L =
Freq. Coer. | Reading Value i Limnit Margin
No Factor [dB [uV]] [dB {u¥]] [dB [u¥}] (dB}
[MHz] [dB) QP AV QP AV QP ANV ar AV
1 0.20078 8.7 3806 | 3038 | 47.23 | 3065 | 63.58 | 53.58 | -16.35 | -14.03
2 | 023584 B.25 33.26 | 2648 | 4251 | 3771 | 6224 | 5224 | -18.73 | -14.53
3 | D.BBO47 B.72 3372 | 2542 | 4344 | 3514 | 56.00 | 46.00 | -1258 | -10.85
4 | 540234 1003 | 21.28 | 165010 | 3131 | 2513 | 6000 | 5000 | -28.68 | -24 B7
5 | B.55858 1017 (2732 | 2230 | 37.38 | 3247 | 6000 | 5000 | -2261 | -17.53
G | 1885038 | 1041 | 3288 | 2B.0B | 43.30 | 3840 | 80.00 | 50.00 | -16.81 | -11.51

REMARKS: The emission levels of other frequencies were very low against the limit
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.2 RADIATED EMISSION MEASUREMENT
.2.1LIMITS OF RADIATED EMISSION MEASUREMENT

TEST STANDARD: EN 61000-8-3
FOR FREQUENCY EELOW 1000 MHz

FREQUENCY Class B (at 3m) Class B (at 10m)
{MHz) GQuasi-Peak GQuasi-Peak
(dBuVim) {dBuVim)
30— 230 40 30
230 -1000 47 T

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
Abhave 1000 frequency or 6 GHz, whichever is
less

FOR FREQUENCY ABOVE 1000 MHz

Class A (dBuVim) (at 3m Class B (dBuV/m) (at 3m
FREGQUENCY (GHz) ( il ) : A )
PEAK AVERAGE PEAK AVERAGE

1103 76 hi 70 50

3to6 a0 60 74 a4

NOTE: (1) The lower limit shall apply at the transition frequencies.
(2) Emission level (dBuVim) = 20 log Emission level (ul/m).
(3) All emanation from a class A/B digital device or system, including
amy network of conductors and apparatus connected thereto, shall not
excesad the level of field strengths specified above.
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J3.2.2TEST INSTRUMENTS
Frequency Range 30MHz-1GHz
Eguipment Manufacturer Model Mo Serial No. Last Cal. Mext Cal.
EMI Test Receiver RohdedSchwarz |[ESCI 100962 Mar. 08,14 Mar. 05,15
EMI Test Receiver Rohde&Schwarz |[ESU 28 100005 Mlay 13,14 May 12,15
Trlog-Broadband oo wARZBECK [VULB 0188 |0188-554 Dec. 03,13 |Dec. 02, 14
Antenma
Trilog-Broadband | oo nyaRzBRECK VULB 8188 |D1688-555 Dec.02, 13  |Dec.02.14
Antenma
Signal Amplifier Agilent 4TD 2844410488 |Jun. 25,14 Jun. 24,15
Signal Amplifier Agilent 24470 2844411174 Jun. 25,14 Jun. 24,15
10m Semi-anechoic |- ppaine 23 12 M8 cemcoos  [May 15, 14 [May 14, 15
Chamber -Bm
= - ADT_Radiated
Test Software ADT VTE1507 MiA WA MiA
Frequency Range Abovel1GHz
Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver  |RohdedSchwarz |ESCI 100862 Mar. 08,14 |Mar. 05,15
EMI Test Receiver |Rohded&Schwarz |[ESU 26 100005 May 13,14 |May 12,15
Signal and = -
Spectrum Analyzer Rohde& Schwarz |F5W40 101003 Apr. 8, 14 |Apr. B, 15
Pre-Amplifier - - -
(100MHz-26,5GHz) EMCI EMIC 012845 SB0O7TT Jun. 16,14 |Jun. 15,15
Pre-Amplifier = . e .
(18GHz-40GHz) EMCI EMIC 184045 ge0102 Mow. 04,13 |Now. 03,14
- ADT_Radiated WV )
Test Software ADT - B1ED2 A MIA Y

HOTE: 1. The test was performed in 10m Chamber.
2. The calibration interval of the above test instruments is 12 months. And the calibrations are
traceable to CEPREICHIMNA, GRGT/CHINA and MIM/CHIMAL

Equipment

Manufacturer

Model No.

Serial No.

Last Cal.

Mext Cal.

Ham Antenna

ETS-Lindgren

3117

00085518

Feb. 02,13

Feb. 01,15

HOTE: 1. The test was performed in 10m Chamber.
2. The calibration interval of the above test instruments is 24 months. And the calibrations are
traceable to CEPREICHIMA, GRGTICHINA and MIM/CHIMA.

Equipment

Manufacturer

Model No.

Serial No.

Last Cal.

Mext Cal.

Ham Antenna

SCHWARZEBECK

BEHA 8170

BEHASTTD242

Feb. 13.14

Feb. 12,17

HOTE: 1. The test was performed in 10m Chamber.
2. The calibration interval of the above test instruments is 38 months. And the calibrations are
traceable to CEPREICHIMA, GRGTICHINA and MIM/CHIMA.
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3

.2.3TEST PROCEDURE

=Frequency Range below 1GHz=

d.

Bureau Veritss Shanzhen Co., Lbd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

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

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

For each suspected emission, the EUT was arranged to its worst case and then
the antenna was uned to heights from 1 meter to 4 meters and the tumn table
was tumed from 0 degrees to 360 degrees fo find the maximum reading.

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

NOTE:
1. The resolution bandwidth of test receiver/spectrum analyzer is 120kHz for Guasi-peak
detection (2P) at frequency below 1GHz

2. Emission level{dBu\/mi=Raw Valus(dBuV) + Comection Factor{dB/m}

3. Corection Factor{dB/m} = Antenna Factor (dB/m} + Cable Factor (dB) (if the raw value not
contzins the amplifier);

4. Comection Factor{dB/m) = Antenna Factor (dBfm) + Cable Factor (dB) — Amplifier Gain(dB)
(¥ the raw value contains the amplifier).

5. Margin value = Emission level — Limit valus.

Mo, 34, Chenwily Section, Guantal R, Houjle | Tet +56 769 B553 5656
T, Donggrian Chy, Faor +56 760 BS53 1080
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=Frequency Range above 1GHz=>

a.

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 sef 3 mefers 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 meter-to 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 polarizations of the antenna are set to make the
measurement. The bore sight should be used during the test above 1GHz

. 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.

NOTE:

. The resclution bandwidth 15 TMHz and video bandwidth of test receivenspectrum analyzer is

3MHz for Peak detection at frequency above 1GHz. The resclution bandwidth of test
receiver/specirum analyzer is 1 MHz for Average detection (&) at frequency above 1GHz

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

raceivar antenna.

. Emission level{dBul!m=Raw Value{dBul} + Comection FactondBim)

4. Cormection Factor{dBim) =Antenna Factor (dB/m) + Cable Facior (dB) (if the raw value not

caontains the amplifier);

. Comection Facior{dB/m) = Antenna Factor (dBfm} + Cable Factor (dB) — Amplifier Gain{dB) (if the

raw value contains the amplifier).

. Margin value = Emission level — Limit value.

3.2.4 DEVIATION FROM TEST STANDARD

Mo deviation

Bureau Veritss Shanzhen Co., Lbd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch
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3.2.5TEST SETUP
<Frequency Range below 1GHz>

Ant, Tower

1-4m

Variable
10m s

EUTS l
Support Units [

El _Turn Table
ﬂﬂlcn"

T

Ground Plane

Test Receiver
-,

\__l_l

MD‘JU‘U

OO o @

<Frequency Range above 1GHz>

EUTE ' 3m
Support Units

. E;‘le :}s:urber
= T TAMAMAA

L

Ground Plane

Spectrum analyzer b

\\ Pre-amplifier
oo oo
i ooo o

S —— e —

* . 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 asitem3.16

- .
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3.2.TTEST RESULTS

. FREQUENCY
TEST MODE Grid and Full Load RANGE 30-1000 MHz
DETECTOR
TEST VOLTAGE DC 2000 FUNCTION & Quasi-Peak, 120kHz
BANDWIDTH
ENVIRONMEMNTAL )
CONDITIONS 23deq. C,64% RH |TESTED BY: Kery He

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 10 M

Freq. Comrection| Raw Emission Limit Margin Antgn na Table
Ho. (MHz) Factor Value Lewel {dBuVim)| (dB) Height Angle
(dBim) | (dBuV) | (dBuVim) (em) [Degres)

1 32.304 -15.00 33.47 18.47 30.00 -11.53 400 108
2 B8.8981 -15.78 478 19.00 30.00 -11.00 400 140
3 |14.206| -16.99 34.60 17.81 30.00 -12.39 400 182
4 |130.788) -15.08 38.68 23.80 30.00 -56.10 400 47
5 18211 -15.66 30.11 23.45 30.00 -6.55 400 118
6 | 212.118] 15587 34.24 18.67 30.00 -11.33 400 B3

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

Level
{eBul 'm}
T =

m_.

Frequency (MHz)

B o .
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) FREQUENCY
TEST MODE Grid and Full Load RANGE 30-1000 MHz
DETECTOR
TEST VOLTAGE DC 200V FUNCTION & Quasi-Peak, 120kHz
BANDWIDTH
ENVIRONMEMNTAL .
CONDITIONS 23deg. C,64% RH |TESTED BY: Kery He
ANTEMNA POLARITY & TEST DISTANCE: VERTICAL AT 10 M
Freq Commection| Raw Emission Lirmit Margin Antenna Table
Ho. ) Factor Value Leawel Height Angle
MH2) | mimy | @Buvy | (aBuvimy | 9BUVI™Y] @B) oy | iDegreey
1 32785 -14.81 4051 26.00 30.00 -4.00 100 212
2 54856 -14.43 4077 26.34 30.00 -3.66 100 92
3 85.647 -15.58 40.51 24.92 30.00 -5.08 100 323
4 98.234 -17.18 4217 24.98 30.00 -5.02 100 207
5 |127.608] -1485 30.16 24.31 30.00 -5.60 100 M7
G [ 282484 -13.04 44 84 31.60 37.00 -5.40 100 342

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

Level
{eBul 'm}

T =

m_.

Z0

4|:|_.

30 -f—5—t

ol

21]_

10

Bureau Veritss Shanzhsn Co., Lid.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

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

TEST STAMDARD: EN 61000-3-2

Limits for Class A eguipment Limits for Class D equipment
Harmmnionic Max. permissible Hamonic Max. permissible Max_ permissible
Order harmonics curment Crder harmonics current per harmaonics current
n A n waltt mAM A
Cdd harmonics Odd Hammonics only
3 2.30 3 34 2.30
[ 1.14 [ 1.8 1.14
7 0,77 7 1.0 077
] 0.40 E 0.5 0.40
11 0.33 11 0,35 0.33
13 0.21 13 0,30 0.21
15<=n<=38|0.15x15/n 15<=n==38|3.85/n 0.15x15/n
Ewven harmonics
2 1.08
4 0.43
[&] 0.30
B<=n<=40 |0.23x8/n

NOTE: 1.Class A and Class D are classified according to section 5 of EN G1000-3-2

2_According to section 7 of EM 81000-3-2, 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 Class B equipment:
For class B equipment, the harmonics of the input cument shall not excead the maximum permissible
values given for class A eguipment multiplied by a factor of 1.5.

Limits for Class C eguipment

Harmonic |Maee. permissible harmonics current

Order expressed as a percentage of the
imput current at the fundamental

n frequency %

2 2

3 30- 1

5 10

7 7

E 5

11==n<=38(3

{odd

harmonics

only)

A _is the circuit power factor

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

P = - g
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3.3.2TEST INSTRUMENTS

Test Report Mo CE140605N058

Report No.: PV140609N058-2

DESCRIPTION & MANUFACTUR MODEL NO. | SERIAL NO. CALIBRATED (| CALIBRATED
MANMUFACTURER ER DATE UNTIL
PRECISION POWER
AMALYZER TORDGAWA WT3000 | 21M210852 | Mar. 12,14 Mar. 11,15
Test Software YOHOGAWA IECE1000 NIA MIA MIA
PEFEREMCE Violtech
IMPEDAMCE EUR 3018 MA MNUA
NETWORK

NOTE: 1. The test was performed in FW Room.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEFPREINCHIMNA, GRGT/CHINA and NIM/CHIMA.

3.3.3TEST PROCEDURE

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

k. The classification of EUT is according fo section & of EN 61000-3-2:2006 +
A1:2008 + A2-2009.
The EUT is classified as follows:

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

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

Class C: Lighting equipment.

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

c. The cormespondent test program of test instrument to measure the cument
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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VERITAR

3.3.4 DEVIATION FROM TEST STANDARD

Ma deviation

3.3.5 TEST SETUP

EUT

ﬁgunﬂ'ﬁ.‘-ﬂ
oo % 8 “odo

3.3.8 EUT OPERATING CONDITIONS

Same as item 3.

Bureau Veritss Shanzhen Co., Lbd.

Dongguan Sranch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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3.3.7T TEST RESULTS
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3
3

.4 HARMONICS CURRENT MEASUREMENT (>16A)
4.1 LIMITS OF HARMONICS CURRENT MEASUREMENT

TEST STANDARD: EN 61000-3-12

3

3

4.2 CURRENT EMISSION LIMITS FOR EQUIPMENT OTHER THAN

BALANCED THREE-PHASE EQUIPMENT

Admissible Individual Admissible harmonic current |
Minimal &, harmonie curfent f,0, 9 digtortion factors
% %
Iy 5 5 o | I | M THE FWHD
s | me |7 | t2 | ae a1 | 2 n 23
&k 2% | 1 ! 5 | 4 3 26 i
120 a | 18 1o B | & 4 3 el
250 W | oo ] 5 | 8 & 41 41
& 36D 41 | 24 T 12 | 10 & 4 47

The ralative values of even harmonies. up to order 12 shall nol axcesd 180k ™. Even harmonics abave |
arger 12 are laken inte arcount In THD and PIVHD In ihe same way as odd order harmanics

MOTE Linear interpolabion oetween successive £, values is permilted. See aiso Annax B.

(1]

a

1y ® refarence Tundamantal curmenl; I, ® harmenie current campanent,

4.3 CURRENT EMISSION LIMITS FOR BALANCED THREE-PHASE
EQUIPMENT
Minimal &, Admissible individual Admissible harmonic
harmonic current f,/0 2 current distortion
% factors
g
Iy Iy Fyq T3 THD PWHD

33 107 1.2 3.1 2 13 22

66 14 3 5 3 16 25
120 14 12 T 4 22 28
25D 31 20 12 7 ar 3B
=350 41 5 1a 10 48 46

The relative values of sven harmonics up 19 order 12 shall nol sxceed 16/0 %, Even hanmonics
ebove order 12 are taken Into account In THE and PIFED in the same way as odd order harmanics,

NOTE Linear inferpalation belween successive £, .. values |s permithed. Sea also Annex B,

a 1, = reference fundamanial current; I, = harmonic current component.
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3.4.4 CURRENT EMISSION LIMITS FOR BALANCED THREE-PHASE
EQUIPMENT UNDER SPECIFIED CONDITIONS

Admissible individual Admiesible harmonie
Minimal R harmonic current I (1 # current distortion factors
% %
I; I Iyy Iyq THI PHHD
3 10.7 1.2 3Aa 2 13 22
=120 40 -3 i} 1% 48 46

The relative values of ven harmonics up to order 12 shall nof excesd 18/n %, Even harmonics above
order 12 are taken into account In THD and PFHED In the same way a5 odd order harmonics.

NOTE Linear interpodation balween succassive R, valuss is parmitted. Ses also Annex B

a fy = reference fundamenial curment; I, = narmonic current componsnt

3.4.5DEVIATION FROM TEST STANDARD

Mo deviation

3.4. 6 TEST SETUP

EUT

ﬁ-ﬁ.ﬂd‘-"'}u
oo 3% 8 Yodo

2

3.4.T EUT OPERATING CONMDITIONS

Same as item 3.1.6
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3.5 VOLTAGE FLUCTUATION AND FLICKS MEASUREMENT

3.5.1LIMITS OF VOLTAGE FLUCTUATION AND FLICKS
MEASUREMENT

TEST STANDARD: EN 61000-3-3

TEST ITEM LIMIT NOTE
P 10 Pzt means shori-term flicker indicator.
Py 0.65 P means long-term flicker indicator.
Twty means maximum time that dit
Tat; (MS) 500 i h
5 exceeds 3.3%.
dmax means maximum relative voltage
% 4
e (%) change.
dc means relative steady-state voltage
de (%) 33 ¥ ?
change

TEST STANDARD: EN 61000-3-11

The test conditions specified in Annex A of EN 61000-3-3 shall be applicable to
equipment rated =16A

The test impedance Z, .., may be lower than Z ;. particulary for equipment having a rated input
current =18 A, To find the optimal fest impedance, two conditions shall be met

— firstly, the voltage drop, AU, caused by the equipment shall be within the range 3 % 10 5 %
of the test supply voltage:;

- seocondly, the ratio of induclive to resistive components of 2., given by X, / R, shall be
within the range 0.5 1o .75 (l.e. similar to the ratic of the components of Z ).

MNOTE The 3 % 1o § % condition ansures thatl the redative current changes of the eguipmen in the resd retwork
miduation will be nearly the same ax thass during the tesi

The test shall be made with the test circuit specified in Figure 1, except that the impedance £
is replaced with 2., Four valuas o oo Oy imate Pat taar @A By ot 8hall ba measurad, The
definitions of o, gy, Pe. and A are given in IEC 81000-3-3

2 5
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3.5.2TEST INSTRUMENTS

DESCRIPTION & MANUFACTURE | MODEL SERIAL NO CALIBRATED (| CALIBRATED
MANMUFACTURER R NO. ’ DATE UNTIL
PRECISION POWER
AMALYZER YOROGAWA WT3000 | 21M210852 | Mar. 12,14 Mar. 11,15
Test Software YOHOGAWA IECE1000 NIA MIA MIA
PEFEREMCE
IMPEDAMCE “oltech EUR 3018 MA MNUA
NETWORK

NOTE: 1. The test was performed in FW Room.

2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEFPREINCHIMNA, GRGT/CHINA and NIM/CHIMA.

3.5.3TEST PROCEDURE

a. The EUT was placed on the top of a wooden table 0.8 meters ahove the ground

and operated to produce the most unfavorable sequence of voltage changes
under Normal Operating conditions.

Dwuring 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

3.5.4 DEVIATION FROM TEST STANDARD

Mo deviation
3.5.5TEST SETUP

EUT = =0 0oR°
o= "odo

3.5.6 EUT OPERATING CONMDITIONS

Same as item 3.1.6.

- .
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3.5.7TTEST RESULTS
SOFAR 3000TLM

w* appliances

Frint Dats o Mom &g 11111338 2014
Meapuralata T Mon 2eg 11 11:00:44 2074
Commant : Exparmanial model Pattam A
Regulation - IECEI000-3-3 Ed2 0
IECE1000-2-15 Ed1.1 FA ss
Irierva 10Mind Sec
Kodel : YOREQGZAWS WTIDID Element1 Pass
Viinng . single.ghase Twie e [3.30%) Pass
Vollage Fenpa T 300.00% amed  (4.00%) Faoes
Walage W7 T 23678V ait) (SO0 ) Faes
Set Frequency T BlHz Pat (1.00) Pass
Frequency L1 S0.000Hz PHi (085) Pass
El=me=nii 1
dmin : 0.10%
Hao. detl  omeEd sl ditimal “ut
1 0.0 010 Daa aar
2 0.00 000 Daa aar
1 .04 244 Duga 17
4 .04 d.14 Duaa a7
5 0.00 0.00 0.aa a7
g 0.0E o.14 D.aaa aar
T o.as 212 Do aar
8 0.05 013 Doa a7
4 0.0z 041 Doa a7
] 0.a5 313 Duaa a7
1t 0.a0 400 Duaa a7
1z 004 013 D00 aar
Pt
aar
- .
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4 IMMUNITY TEST
4.1 GENERAL DESCRIPTION
4.1.1 GENERAL DESCRIPTION OF EN &1000-6-2

Product Standard:

EN 61000-6-2:2005

Basic Standard,
specification
requirement, and
Performance
Criteria:

|IEC 61000-4-2 |Electrostatic Discharge — ESD:
4kY Contact discharge,

8KV air discharge,
FPerformance Criterion B

IEC 61000-4-3 |Radio-Frequency Electromaagnetic Field
Susceptibility Test — RS:
80-1000 MHz, 10%/m, 80% AM (1kHz),
1400-2000 MHz, 3Vim, 80% AM (1kHz)
2000-2700 MHz, 1v/m, 80% AM (1kHz)
Performance Criterion A

|IEC 61000-4-4 |Electrical Fast Transient/Burst - EFT
AC Power line: 2kV,

DC Power line: 2KV

Signal line: 1KV

Performance Criterion B

|IEC 61000-4-5 |Surge Immunity Test:
1.2/50 us Open Circuit Voltage, 8 /20 us
Short Circuit Current,
AC Power Line: line to line 1 kY,
line to earth 2kY
DC Power Line: line to line 0.5k
[ine to earth 0.5KY
Signal line: 1KV
Performance Criterion B

|IEC 610004-6 |Conducted Radio Frequency
Disturbances Test — C3:

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

|IEC 61000-4-8 | Power Frequency Magnetic Field Test,
&0 Hz, 30A/m,
Performance Criterion A

Bureau Veritss Shenzhan Co., Lid.
Dongguan Sranch
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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.

CRITERION A

The apparatus shall continue to operate as intended during and
after the test. No degradation of perfformance 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
perfomance. If the minimum performance level or the
permissibie performance loss is not specified by the
manufacturer, either of these may be derived from the product
descrption and documentation and what the user may
reasonably expect from the apparatus if used as iniended.

CRITERION B

The apparatus shall continue to operate as intended after the
test. Mo degradation of peformance or loss of function i1s
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
performance. During the test, degradation of performance is
however allowed. No change of operating state or stored daia is
allowed. If the minimum performance level or the permissible
performance loss is not specified by the manufacturer, either of
these may be derved from the product description and
documentation and what the user may reasonahly expect from
the apparatus if used as intended.

CRITERION C

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

4.1.3 EUT OPERATING CONDITION

Same asitem 3.1.6
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4.2 ELECTROSTATIC DISCHARGE IMMUNITY TEST (ESD)
4.2.1 TEST SPECIFICATION

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 & Megative

MNumber of Discharge: 20 times at each test point

Discharge Mode: Single Discharge

Discharge Period: 1 second
4.2.2 TEST INSTRUMENTS
Equipment Manufacturer  |Model Mo, [Serial Ho. Last Cal  [Next Cal.
ESD Generatar TESEQ MSG 437 70 Cct. 12,13 [Oct 11, 14
Test Softwans TESEQ V0303 HUA MIA MIA
ESD Generator EMTEST Dito VIZI1112265  |Jun_ 19,14 [Jun. 18,15
Test Softwars EM TEST W 231 RiA MIA M

NOTE: 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 CEPREVCHIMA, GRGT/CHINA and MIM/CHINA

4 h i T ES03 5
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Torem, Dongguan Chy, Far +56 TEQ BS03 1080
Ermagumn Samch Guangdong 523542, China Email: cmtemsrmsyion iy e o i son
Page 39 of &7 Feeport Warsion 1
Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Donaauan Branch v Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 74 of 127 TEST REPORT EN 50438 VER.1



7828
BUREAU
VERITAS

sy
k)
[YERITAR]

Report No.: PV140609N058-2

EUNEETYE  Tost Report Mo.: CE140609M058

4.2 3TEST PROCEDURE
The basic test procedure was in accordance with |1EC 61000-4-2:

a.

b.

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

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

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

The ESD generator was held pempendicularly to the surface to which the
Eiﬁq_:l_harge was applied and the retum cable was at least 0.2 meters from the

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 discharge fip of the discharge
electrode approaching the EUT as fast as possible (without causing
mechanical damage) to touch the EUT. After each discharge, the ESD
generator was removed from the EUT and re-triggered for a new single
discharge. The test was repeated until all discharges were complete.

At least ten single discharges (in the most sensitive polarity) wers applied to
the Horizontal Coupling Plane at points on each side of the EUT. The ESD
generator was positioned horizontal at a distance of 0.1 meters from the EUT
with the discharge electrode touching the HCP.

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

4.2.4 DEVIATION FROM TEST STANDARD

No Deviation
o .
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42.5TEST SETUP

Mearest
Wall ED
cowupdi ne iy
A :-ﬂ'l]l;-i. L
es | ¥
PS5
.

Ground Reference Plane
NOTE:

TABLE-TOF EQUIFMENT

The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference
Plane. The GRP consisted of a sheet of aluminum at least 0.25mm thick. and 2.5 meters sguare
connected to the protective grounding systemn. A Horizonta! Cowpling Plane (1.6m = 0.8m) was placed
on the table and attached to the GRP by means of a cable with 840kL} total impedance. The
equipment under test, was installed in a representative system as described in secbion 7 of [EC
81000-4-2. 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
|abaratory 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
81000-4-2, and its cables wers 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 connecied to the protective grounding system and extended at least 0.5 meters from
the EUT on all sides.

2 5
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426 TEST RESULTS
TEST MODE Sees item 2.2 TEST VOLTAGE |DC 200V
ENVIRONMENTAL | 22.8deg. C.45.1% RH : i
CONDITIONS 101.3kPa IEIER Bttt
Direct Discharge Application
. . Test Result of Test Result of
Test Level (kW) | Polarity Test Point Co Dis | i Dt g
4 +- All Metal Part A MNFA
8 +f- All Mon-metal Part NiA A
Indirect Discharge Application
Discharge Level ; : Test Result of Test Result of
V) Polarity Test Point HCP VCP
4 +- HCPEVCP A A

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

2 - - - e | W 2EQ ES53 5
i Sha o T Mo, 24, Chemyuly Section, Guants Rd,, Houjls B +36 762 B553 5656
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4.3 RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD
IMMUNITY TEST (RS)

4.3.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-3

Frequency Range: 80-1000MHz, 1400-2000MHz, 2000-2700MHz
Field Strength: 10%im, 3Vim, 1W/m

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

Polarity of Antenna; Horizontal and Vertical

Antenna Height: 1.5m

Dwell Time: at least 3 seconds

4.3.2 TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. LastCal.  |Mext Cal
Signal Generator Agilent NS181A MY ED142530 MNow 01,13 Ot 31,14
Antenna Log-Perodic| CORAD ATREOMES 0337307 NIA NI
Antenna Log-Periodic| CORAD ATSTOOMI1G _ |0338821 NIA MR

Switch Controller  |CORAD SC1000 0337343 NIA MIA

RF Power Meter ESE 3742 13084 Mow. 04,13 |Mov. 03,14
Power Sensor ESE 51011EMC 35716 Now. 04,13 |Nov. 03,14
Power Sensor ESE 51011EMC 35715 Now. 04,13 |Mov. 03,14
E-Field probe Narda NEM-520 2403018 May 07,14 |May 0B.15
Power Amplifier TESEQ CBA1G-150 _ |T44020 NIA MIA

Power Amplifier TESEQ CBA3G-100  |T44030 NIA A

Power Amplifier TESEQ CBA BE-050 1041204 NIA NIA

Dual Directional TESEQ c5oe2 5208 Dec.23.12  |Dec. 22,14
Coupler

Dual Dirsctional TESEQ CE127 BE175 Dec. 23,12 |Dec. 22,14
Coupler

Dual Birectional  Ireeeq CPH-274F M251304-01  [Dec.23.13  |Dec. 2214
Coupler

Test Sofware ADT is:rga'rjs_w.a R, NIA MiA

HOTE: 1. The test was performed in RS chamber.
2. The calibration interval of the abowve test instruments is 12 months and the calibraticns are
traceable to CEPREICHINA, GRGT/CHIMNA and MIMICHIMA.

P = - g
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4.3.3 TEST PROCEDURE

The test procedure was in accordance with IEC §1000-4-3

a. The testing was perfarmed in a fully-anechoic chamber.

k. The frequency range is swept from 80 MHz to 1000 MHz, 1400MHz to 2000MHz,
2000MHz to 2T700MHz with the signal 80% ampiitude modulated with a 1kHz

sine wave.

c. The dwell time at each frequency shall not be less than the time necessary for
the EUT to be exercised and to respond, but shail in no case be less than 0.5s.

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

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

4.3.4 DEVIATION FROM TEST STANDARD

Mo Deviation

Bureau Veritss Shanzhen Co., Lbd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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4.3.5 TEST SETUP

]
AT ]

__RE Amplflar
<] ;‘F‘uﬂmm Monitorin
control aystem ayztem

NOTE:

TABLETOP EQUIPMENT

The EUT installed in a representative system as described in section 7 of [EC §1000-4-3 was placed
on a non-conductive table 0.8 meters in height. The system under test was connecied to the power
and signal wire according to relevant installation instructions.

FLOCOR STAMDING EQUIPMENT

The EUT installed in a representative system as described in section T of IEC G1000-4-3 was placed
on a non-conductive wood support 0.1 meters in height. The system under test was connected to the
power and signal wire according to relevant installation instructions.

Mo, 34, Chenwuly Section, Guantd Ro,, Houjle | Tet +56 769 E553 5656
mm"m“’m'm smm Ry Town, Dengguan Gy, Fax +BE TEQ B33 1050
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4.3.6 TEST RESULTS
TEST MODE See item 2.2 TEST VOLTAGE DC 200V
ENVIEOHNMENTAL : ;
RPN 24 Sdeg. C, 56.3% R4 | TESTED BY: Heis= Chen
Tect Polarization of
Field Strength Erie antenna Test Distance Test Rermark
{Wim) N Mi" :“' ':I_h’ \ {Horizontal / {m] Result
Vertical]
10 B0 - 1000 HEV 3 NA
3 1400 - 2000 HaV 3 Ll
1 7000 - 2700 HEY 3 MiA
Mote™':

Tested Israel 3l Frequencies 88,100,107, 144, 183, 1846,244,315,434, 460,600,825, 845,580 MHz

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

Bureau Veritss Shenzhen Co., Lid.
Dongguan Sranch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

T, Donggrian Chy,

Guangdang 523942, China
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4.4 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST (EFT)
441 TEST SPECIFICATION

Basic Standard:
Test Voltage:
Polarity:

Impulse Frequency:

IEC 61000-4-4
Power Line: 2KV
Positive & Megative
5kHz

Impulse Waveshape : 5%50ns

Burst Duration:
Burst Period:
Test Duration;

15 ms
300 ms
1 min.

44 2TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. |Last Cal Mext Cal.
EFT Tester HAEFELY FEFT4010 150548 May 17.14  [May 16.15
EFT Coupling Clamp  |HAEFELY P44 1650407 May 17,14  |May 16,15
Test Softwars HAEFELY SWPE4DID 1.22 |MiA R R

HOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEPRENVCHIMA, GRGT/CHINA and MIMICHINA

443TEST PROCEDURE

Both positive and negative polarity dischanges were applied.

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

¢. The duration time of each test sequential was 1 minute.
d. The transient/burst waveform was in accordance with [EC 61000-4-4, 5/50ns.

4.4 4 DEVIATION FROM TEST STANDARD

Mo deviation.

Bureau Veritss Shanzhen Co., Lbd.
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44 5TEST SETUP

ST ML |

| crtrmcis acateg i
mm&mm
Lirig iy b o sl 18 o ik, e’y

NOTE:

% %ﬁ uraton consisted of a wooden table standing on the Ground Reference Plane and should
be located 0.1m +/- 0.01m above the Ground Reference Plane.
The GRP consisted of a sheet of aluminum (at least 0.25mm thick and 2.5m square) connected to
the protective grounding system. A minimum distance of 0.5m was provided between the EUT and
the walls of the laboratory or any other metallic structure.

FLOOR STAMDING EQUIPMENT
insta in a represeniative system as described in section 7 of IEC 6100044 and its

cables, were isolated from the Ground Reference Plane by an insulating support that is 0.1-meter
thick. The GRP consisted of a sheet of aluminum (at least D.25mm thick and 2 .5m square) connected

to the protective grounding system.

Mo. 34, Chenwulu Section, Guanial Rd., Houjle | Tel +36 769 BS53 5656
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44 6 TEST RESULTS

TEST MODE Ses item 2.2 TEST VOLTAGE |DC 200V
EMVIRONMENTAL .
CONDITIONS 228 deg. C, 52.6% RH | TESTED BY: Heize Chen
Pulse Voltage 2.0 kV kv [ kv
FPulse Polarity + - + - + — + —
L A A ! ! ! ! ! !
M A A ! ! ! ! ! !
PE A A ! ! ! ! ! !
L+M A A ! ! ! ! ! !
L+PE A A ! ! ! ! ! [
MN+PE A A ! ! ! ! ! !
[+N+FE A A ! ! [ ! ! !
DT Tnput A A ! ! ! ! ! !
Line

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

Bureau Veritss Shanzhen Co., Lid.

Dongguan Sranch
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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
8 20 us Short Circuit Current
Test Voltage: AC Power Line: Line to Line:1kY
Line to PE:2kV
Signal Line: 1kY
DOC Power Line: Line to Line:0.5kY
Line to PE:0.5kY
Surge Input/Cutput: L-M&L-PE&N-PE, RJ 45 Line

Generator Source 2 ohm between networks
Impedance: 12 ohm between network and ground
Puolarity: Puositive/Negative
Phase Angle: 0° /80=M180°7270"
Pulse Repetition Rate: 1 time /60 sec.
Number of Tests: 5 positive and 5 negative at selected points
4 5.2TEST INSTRUMENTS
Egquipment Manufacturer |Model No. Serial No. [Last Cal Mext Cal.
Combination wave Module |[TESEQAG  |CDM 3061 1361 Feb. 17.14  |[Feb. 168,15
Telecom Surge Module TESEQ AG NSG 080 1404 Feb. 17,14  |Feb. 168,15
Mainframe
COM TESEQ CONHS5-2 [34375 How.08, 13 [Now05, 14
CDOM TESEQ CDN 118 30741 Mow.D8, 13 [Mow.05, 14
- COM
Test Softwars TESEQ 2081 000230 | 1297 MIA MIA
- HWM
Test Softwars TESEQ 2080 000230 |2%3 MIA MIA

NOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the abowve test instruments is 12 months and the
calibrations are traceable to CEPRENCHINA, GRGT/CHINA and MIM/CHIMNA

B o .
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4. 53TEST 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 he powered by the same
lines, and to provide sufficient decoupling impedance o the surge wave. The
power cord between the EUT and the coupling/decoupling networks shall be 2
meters in length (or shorter).

For test applied to unshielded unsymmetrically operated interconnection lines of
EUT:

The surge is applied to the lines via the capacitive 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).

For test applied to unshielded symmetrically operated interconnection /
telecommunication lines of EUT:

The surge is applied to the lines via gas amestors 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. 55TEST SETUP

Combination ACTDC Power Line (f snyh
Warve Generator Sigaal Line (if ans)
Couphng & EUT

DecouplingMetwork L=m

Bureau Veritas Shanzhen Co., Lid.
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4 56 TEST RESULTS

Test Report Mo.:

Report No.: PV140609N058-2

CE140609M058

TEST MODE See jtem 2.2 TEST VOLTAGE |DC 200v
ENVIRONMENTAL . . L
CONDITIONS 21.6deg. C, 50.2% RH | TESTED BY: Heize Chen

ACIDC Power ports

\Phase angle | Test result . . . -

\Woltage {KV) ' Test point\ Polarity | ° =0 1807 | 2707 | DC Power Fort

- A A B B A

! LN A A B B A,

5 LPE B B B B MU

- B B B B M

B B B B B

2 N-FE B ] B B A,

Signal ports and telecommunication ports:
"‘rf:’::,?e Test Point | Polarity | Test result “T:ff?e Test Point | Polarty | Test result
! ! - ! ! ! - !

NOTE: A- There wasno ¢

hange compared with initial operation during the test.

B: During test, EUT stopped grid, and could automatically retum to normal

after test.

Bureau Veritss Shanzhsn Co., Lid.
Dongguan Sranch

Bureau Veritas Shenzhen Co., Ltd.
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4.6 IMMUNITY TO CONDUCTED DISTURBANCES INDUCED BY RF
FIELDS (CS)

4.6.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-6

Frequency Range: 0.15 MHz - 80 MHz

Field Strength: 10Vems

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

Coupled Cable: Power Mains & DC Power Line

Coupling Device:

CDOM-M3(3 wires) & Clamp

4. 6.2TEST INSTRUMENTS

Equipment Manufacturer Model No. SerialNo.  |LastCal |Mext Cal.
Signal Generator  |RohdefSchwarz | |SMEDS B20408/008  |Octi5.13  |Octid, 14
CON Luthi L-e01MZME |2018 Octi18.13  |Oct 17.14
CONIAUX) TESEQ CON MO15 27452 Mow. 20,13 |Now. 10,14
CON TESEQ T200A 26044 fpr. 08,14 |Apr. 07,15
CON TESEQ TAD0A 36538 Apr. 08,14 |Apr. 07,15
CON TESEQ STOEA 37055 fpr. 08,14 |Apr. 07,15
5dB S0Wat HUBER+SUHNER  |5006.17.0005 303888 Cct 1513 |Oct14,14
Attenuator

Signal Amplifier _|HAEFELY FANPZE0 140504 NA NA
Electromagnetic |, EM101 35640 Oct 1613 |Oct15.14
Imjection Clamp

CJS Test System  |HAEEELY WinEAME NSEMCODZ _ |MiA A

Test Software ADT g‘f’!’“T—CS—W' MA MIA MNIA

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

Bureau Veritss Shanzhsn Co., Lid.
Dongguan Sranch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

2. The calibration interval of the abowve test instruments is 12 months and the
calibrations are traceable to CEPRENCHINA, GRGT/CHINA and NIM/CHINAL
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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 50-0hm load resistor.

The frequency range is swept from 150 kHz to 80 MHz, using the signal level
established during 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 time of the amplitude modulated carrier at each frequency shall not be
less than the time necessary for the EUT to be exercised and to respond, but
shall in no case be less than 0.5 5. The sensitive freguencies (e.q. clock
frequencies) shall be analyzed separately.

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

4.6.4 DEVIATION FROM TEST STANDARD

No deviation.
o .
Bursau s Co., Lid. Mo 34, Chenwulu Section, Guantal Rd., Houlle | Tel +36 TE9 B553 5656
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4.6.5TEST SETUP
B
&
0.5
0. Im< L <0.3m
¥ | -
W
Balancad auls
P it -~
P EUT
- Mains
Lirscraanad AE1
multl-wire |
cabla
S
Irsulatian is 1 :
opcan¢M| I Injection Clamp|
. -
Yot Ground Refersnce Plans
i | Generatar
MOTE: The EUT clearance from amy metallic obstacles shall be at least 0.5m.
All non-excited input ports of the CDMNs shall be terminated by 50{) loads.
NOTE:
FLOOR-STAMDING EQUIPMENT
The equipment to be tested is placed on an insulating support of 0.1 meters height abowe 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.
Mo 34, Chenwulu Section, Guantal Rd., Houlle | Tel +36 TE9 B553 5656
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4 6.6 TEST RESULTS

TEST MODE Ses ltem 2.2 TEST VOLTAGE DG 200%

ENVIRONMENTAL L o o

CONDITIONS 23.7deg. C, 58.5% RH | TESTED BY: Heis= Chen

s Test e
oe Frequency Tested Line h' ‘Iechtrlln Test Result Remark

v Mote® [MHz)
10 0.15—80 AC Mains CDMN-M3 HUA
10 0.15-84d DC Input fine Clamp A MiA

Mote™ - Tested israsd Sil Frequencies 0.2,0.53,1,1.5,7.1,13.58,21,27.12,40.68,65.68 MH=z

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

i il . - EzoaE
i s o T ::iﬁ-l.jﬂbemv:ilh:h:_um. Guants Rd., Hougjis B +56 769 8553 5656
Dongguan Branch { o f

Fac +56 768 B553 1080
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EUNEETYE  Tost Report Mo.: CE140609M058

4.7 POWER FREQUENCY MAGNETIC FIELD IMMUNITY TEST
4.7.1 TEST SPECIFICATION

Basic Standard:
Frequency Range:
Field Strength:
Observation Time:
Inductance Coil:

IEC 61000-4-8

50Hz, 60Hz

30A/m

5 minute

Rectangular type, 1mx1m

4.7.2 TEST INSTRUMENTS

Equipment Manufacturer Maodel No. Serial No. Last Cal. |Mext Cal.
Magnetic Field Tester HAEFELY MAG100.1 150579 Oct 18,13 [Oct 17,14
Test Softwars A MIA YA A MIA

HOTE: 1. The test was performed in Shielding Room 2843,
2. The calibration intenval of the abowve test instruments is 12 months and the
calibrations are traceable to CEPRENCHIMA, GRGT/CHINA and MIM/CHIMAL

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 cahles supplied or recommendad by the equipment manufacturer shall be
used. 1 meter of all cables used shall be exposed to the magnetic figld.

4.7.4 DEVIATION FROM TEST STANDARD

Mo Deviation

Bureau Veritss Shenzhan Co., Lid.
Dongguan Sranch

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Mo. 24, Chenwulu Section, Guantal Ra., Houjle | Tel +36 769 B553 S656
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VERITAR

4.7.5 TEST SETUP

Tacr

Cemrator  |——o i ETT

NOTE:

TABLETOP EQUIPMENT

Report No.: PV140609N058-2

The equipment shall be subjected to the test magnetic field by using the induction coil of standard
dimension {1 m x 1 m}. The induction coil shall then be rotated by 80 degrees in order to expose tha

EUT to the test field with different onentations.

FLOOR-STANDING EQUIPMENT

The equipment 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 cails, in order to test the
whole volume of the EUT for each orthogonal direction. The test shall be repeated with the coil shified
to different positions along the side of the EUT, in steps commesponding to 50 % of the shortest side of
the coil. The induction coil shall then be rotated by 80 degrees in order to expase the EUT to the test

field with different crientations.

Bureau Veritss Shanzhen Co., Lbd.

Mo, 24, Chemyuly Section, Guants Rd,, Houjle | Tet +36 762 B553 5656

T, Donggrian Chy, Faor +56 760 BS53 1080
Dongguan Sranch
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VERITAR

4.7.6 TEST RESULTS

FERFMODE Ses ftem 2.2 TEST VOLTAGE  |pc 200v
ENVIRONMENTAL _ -
CONDITIONS 2Z@deg. C,57% RH |TESTED BY: Heise Chen
MAGHETIC FIELD
RN TESTING RESULT REMARK
X - Axis A 0A/ M
Y - Axis A 30A/ m
Z - Axis A 30A/ m

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

2 - - T 5 ESG3 5
i s o T Mo, 24, Chemyuly Section, Guants Rd,, Houjls B +36 762 B553 5656

Torem, Dongguan Chy, Far +56 TEQ BS03 1080
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5 PHOTOGRAPHS OF THE TEST CONFIGURATION

CONDUCTED EMISSION TEST

Report No.: PV140609N058-2

LE LS L E ]

i Co. L, Mo, 34, Chenwuln Section, Guanta Rd,, Houjle | Tet +56 762 B553 5656
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RADIATED EMISSION TEST

Co. Ltd. Mo, 24, Chemyuly Section, Guants Rd,, Houjle | Tet +36 762 B553 5656
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HARMOMICS EMISSION TEST &
VOLTAGE FLUCTUATIONS AMD FLICKER TEST

ESDTEST

Mo, 24, Chemyuly Section, Guants Rd,, Houjls

TeL +36 762 E553 5656
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m Test Report Mo_- CE140609MN058

EFT TEST(AC Mains)

Bureau Veritss Shanzhean Co., Lbd.
Dongguan Branch
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EFT TEST (DC Cable}

SURGE TEST
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Test Report Mo.- CE140605N058

CONDUCTED SUSCEPTIBILITY TEST (AC Mains)

CONDUCTED SUSCEPTIBILITY TEST (DC Cable)

Mo, 24, Chemyuly Section, Guants Rd,, Houjls

TeL +36 7B E553 5656
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POWER-FREQUENGY MAGNETIC FIELDS TEST

Co. Ltd. Mo, 24, Chemyuly Section, Guants Rd,, Houjle | Tet +36 762 B553 5656
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Test Report No.- CE140603N058

& 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.

—END—
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Reference No.: 140609MN058

PHOTOGRAPHS OF THE EUT

SOFAR 4600TLM. SOFAR S000TLM:
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Annex 2

Pictures of the unit
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Enclosure front view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM

Enclosure rear view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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Enclosure bottom view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM

e Relay  RS485
S

Internal view -1
SOFAR 4600TLM, SOFAR 5000TLM

b |43 B50 8 i
I
{ t 3
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Internal view -2
SOFAR 4600TLM, SOFAR 5000TLM

Internal view -3
SOFAR 4600TLM, SOFAR 5000TLM
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Internal view -4
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM

< (M4

Internal view -5
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM
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Report No.: PV140609N058-2

Internal view -6
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM

Main power board component side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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Main power board solder side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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Cap board component side view
SOFAR 4600TLM, SOFAR 5000TLM

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

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

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 121 of 127 TEST REPORT EN 50438 VER.1



N7
)\
)

I
SY

1828

BUREAU

Report No.: PV140609N058-2

Cap bo ard solder side view
SOFAR 4600TLM, SOFAR 5000TLM

Cap board component side view

< X

SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM
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Cap board solder side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM

Control board component side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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Report No.: PV140609N058-2

Control board solder side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM

Display board component side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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Display board solder side view
SOFAR 3000TLM, SOFAR 3680TLM, SOFAR 4000TLM,
SOFAR 4600TLM, SOFAR 5000TLM
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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 | Monitored by Power

Analyzer

AC Source A7040020DG Chroma 61512 61512000438 Mon'tzrr?;;’zifower
DC Simulation | 7040015pG Chroma 62150H-1000S | 62150EF0048s | Monitored by Power
Power Supply Analyzer
DC Simulation |\ 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'tzrr?:@if’ower
Sricb'g‘l’sc"pe A4089010DG Tektronix TPP1000 C008228 Dec. 20, 2013
Sricb'g‘l’sc"pe A4089011DG Tektronix TPP1000 C008229 Dec. 20, 2013
LCR Hitester A1060006DG HIOKI 3535 120112505 Mar. 06, 2014
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